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growth factor 1 -IGF-1). Cu thé 1, sang ché dé cap dén polypeptit IGF-1 cai bién va
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ché con dé cap dén dugce pham chira cic polypeptit ndy dé diéu tri cac bénh va réi loan co.
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Linh viee k§ thuit dwoc dé cap
Sang ché thudc linh vuc cai bién yéu t sinh truéng twong tu insulin 1 (Insulin-
like growth factor 1 - IGF-1). Cu thé 1a, sang ché dé cap dén polypeptit IGF-1 cai bién

ma gin véi ving Fc ctia globulin mién dich ctia nguoi.

Tinh trang ky thuit ciia sang ché

Céc yéu t6 sinh truéng twong tu insulin (insulin-like growth factor - IGF) la mot
phan trong hé thong phirc tap ma té bao sir dung dé trao doi thong tin véi méi trudng
sinh 1y ctia chung. Hé théng phuc tap nay (thuong dugce dé cap la truc yéu to sinh truéng
tuong tu insulin) bao gdm hai thu thé bé mat té bao (IGF-1R va IGF-2R), hai phdi tir
(IGF-1 va IGF-2), mdt ho gf”)m sdu protein gén két IGF ai luc cao (IGFBP 1-6), va céc
enzym lién quan dén phan giai IGFBP (cac proteaza). [1¢ thdng nay khoéng chi quan
trong ddi v6i su diéu hoa chirc nang sinh 1y binh thuong ma con quan trong d6i vai mot

sd tinh trang bénh 1y (Glass, Nat Cell Biol 5:87-90, 2003).

Truc IGF nay dd duoc chimg minh 1 déng vai trd trong viéc thuc diy su ting
sinh té bao va trong viéc Uc ché su chét té bao (apoptosis). IGF-1 chu yéu duoc tiét boi
gan do su kich thich cua hormon sinh truéng cia nguoi (human growth hormone -hGH).
Hau hét tat ca té bao trong co thé nguoi déu chiu anh huong cia IGF-1, dac biét té bao &
co, sun, xuong, gan, than, than kinh, da va phéi. Ngoai cac tac dong tuong tu insulin,
IGF-1 ciing c6 thé diéu hoa su sinh truéng té bao. IGF-1 va IGF-2 dugc diéu hoa boi ho
c4c san pham cua gen duoc biét dén 1a protein gin két IGE. Céc protein nay hd trg didu
bién hoat dong ctia IGF theo cic cach phurc tap bao gdm ca we ché hoat dong cia IGF
bang cach ngan chan su gan két véi thu thé IGF ciing nhu thiic day hoat dong ctia IGF
qua viéc hd tro su van chuyén dén cac thu thé nay va ting thoi gian ban hay cta IGF &

mach mau. C6 it nhét sau protein gin két da duoc mo ta dic diém (IGFBP1-6).
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o) bdang thanh thuc cta no, IGF-1 cua nguoi, con duge goi 1a somatomedin, 1a
mot protein nho gdm 70 axit amin dd dugc ching minh 1a kich thich sy sinh trudng ctia
mot pham vi rong cac t& bao trong nudi cdy. Protein IGF-1 ndy ban dau dugc mi hoa
bing ba bién thé mARN do cit nbi da biét. Khung doc md ciia mdi mARN nay ma hoa
cho mét protein tién chét chira 70 axit amin ctia IGF-1 (SEQ ID NO.:1) va mot peptit E
cu thé & dau C, tiry thudc vao mARN cu thé ctia IGF-1. Céc peptit E nay dugc goi 1a
peptit Ea (rsvragrhtdmpktgkevhlknasrgsagnknyrm; SEQ ID NO.:2), peptit Eb
(rsvragrhtdmpktgkyqgppstnkntksqrrkgwpkthpggegkegteaslqirgkkkeqrreigsARNecrgkk
gk; SEQ ID NO.:3) va peptit Ec (rsvraqrhtdmpktqkyqppstnkntksqrrkgstfeerk; SEQ ID
NO.: 4) va c6 d6 dai trong khoang tir 35 dén 87 axit amin va bao gdm mot ving trinh tu
chung & dau N va ving trinh ty bién dbi & dau C. Vi du, khung doc mé ciia IGF-1-Ea
kiéu dai ma hoa mot polypeptit gdm 135 axit amin chura trinh ty din ddu va mot
polypeptit gébm 105 axit amin khéng chira trinh ty din ddu
(gpetlcgaelvdalqfvegdrgfyfnkptgygsssrrapqtgivdeccirscdlrrlemycaplkpaksarsvraqrh
tdmpktqgkevhlknasrgsagnknyrm; SEQ ID NO.:5). Trong biéu hién sinh 1y, cac peptit E
nay bi cit khéi protein tién chét bdi cac proteaza ndi sinh dé thu dugc IGF-1 hoan chinh
¢6 70 axit amin. Tinh kha dung va thoi gian ban hiy ctia IGF-1 trong huyét thanh ngudi
cht yéu chiu 4nh hudng va bi didu bién boi proteaza va protein gin két IGF-1 (IGF-1
binding protein - IGFBP). IGEBP c¢6 thé e ché hoic kich hoat cac hoat dong cua IGF-1
(Oh Y, et al., Characterization of the affinities of insulin-like growth factor (IGF)-
binding proteins 1-4 for IGF-I, IGF-II, IGF-I/insulin hybrid, and IGF-I analogs.
Endocrinology. 1993 Mar;132(3):1337-44). Cac chién lugc dé ting thoi gian ban huy
ctia IGF-1 dugce mé ta trong phan Tinh trang k§ thuat cta sang ché. Cac chién luoc duoc

du dinh la:

(i) san xuét bién thé cua IGF-1 chira cac dot bién dic thi nham ngin ngira sy phan cit
IGF-1 trong huyét thanh ctia ngudi bdi serin proteaza, hodc nhim dé 1am giam tac dong
tiéu cuc cua protein gin két IGF-1 1én tinh kha dung hodc thoi gian ban hiy trong huyét
thanh coa IGF-1 (céng bd don sang ché qubc t& WO200040613, WO05033134,
W02006074390, WO2007/146689);
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(ii) san xuét protein dung hop cta IGF-1, trong d6 protein IGF-1 thanh thuc duoc dung
hop véi ving Fc ciia globulin mién dich ciia nguoi (cong bd don sang ché qubc té

W02005033134, W0O200040613);

(iii) st dung protein tién chit ciia IGF-1 trong d6 su phéan cit peptit E tir IGF-1 bang
proteaza duoc lam giam bing su cai bién protein tién chét nay (cong bd don sang ché

quéc t€ WO2007146689);

(iv) két hop céc chién luge duge md ta & trong cong bd don sang ché qude té ((i)/(ii)

WO005033134, (i)/(ii) W0200040613, (1)/(ii1) WO2007146689).

Mic du da ¢6 céc chién luge duge md ta & trén, cac bién thé tién chét cua IGE-1
dung hop véi ving Fe cua globulin mién dich ctia ngudi van 1a cic tng cir vién thube
kém do hai nguyén nhan chii yéu: (i) hiéu sut san xuét thip trong hé thdng san xuit 1a
dong vat c6 v, va (ii) 4i luc gin két v6i thy thé insulin (insulin receptor - InsR) ting 1én
so v6i IGF-1 kiéu dai cua nguoi khong duoc cai bién, didu nay c6 thé gay ra ha duong

huyét, mot yéu td bt 1oi cho viéc diéu tri bénh.

Do d6, ton tai nhu cAu vé mot cong nghé khic phuc cac van dé duge dé cip trong
phin Tinh trang k¥ thuét ciia sang ché. Sang ché giai quyét nhu ciu nay & mot s6 khia

canh.

Ban chit k§ thuit ciia sang ché

Dbi tuong thir nhét theo sang ché d& cap dén polypeptit chira protein IGF-1 ciia
nguoi (hIGF-1), trong d6 axit amin glyxin & vi tri 42 cda protein hIGF-1 dd néu duogc
x6a hodc dugc thay thé, va trong d6 viéc danh sb cac axit amin nay twong tng véi SEQ
IDNO.: 1.

Phuong 4n bd sung theo sang ché dé cip dén polypeptit chira protein IGF-1 ctia
nguoi dugc dung hop véi viing Fe clia globulin mién dich cta IgG clia nguoi, trong d6
axit amin glyxin & vi tr 42 caa protein IGF-1 ctia ngudi dugce x6a hodc duge thay thé,

va trong d6 viée danh sb cac axit amin nay tuong tmg véi SEQ ID NO.: 1.

Dbi tuong khac theo sang ché dé cap dén polypeptit chira protein tién chit cuia

IGF-1 cia ngudi, trong do6 axit amin glyxin & vi tri 42 cta protein tién chit cua IGF-1

-4-
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cta nguoi da néu dugc x6a hodc dugc thay the, va trong do viéc danh so cac axit amin

nay tuong tng v4i SEQ ID NO.: 5.

Phuong 4n bd sung theo sang ché d& cép dén polypeptit chira protein tién chét
ctia IGF-1 ciia ngudi duoc dung hop véi viing Fe ciia globulin mién dich cta IgG cla
ngudi, trong d6 axit amin glyxin & vi tri 42 clia protein tién chat ctia IGF-1 ctia ngudi
duge x6a hodc duge thay thé, va trong d6 viée danh s cac axit amin ndy twong tGng v6i

SEQ ID NO.: 5.

Theo phuong an nhat dinh, sang ché dé cap dén polypeptit dugc mo ta & trén,

trong d6 axit amin glyxin & vi tri 42 dugc x6a hodc duge thay thé bang serin.

Theo phuong an bo sung, protein IGF-1 clia ngudi néu trén chira sy x6a hodc sy

dot bién bd sung & cac axit amin G1, P2, E3, R36, R37, K68, S69 va/hoic A70.

Theo phuong 4n bd sung, protein tién chét ctia IGF-1 cua ngudi néu trén chira
peptit Ea va sy x6a hodc su dot bién b sung ¢ cac axit amin G1, P2, E3, R36, R37,
K68, S69, A70, R71, S72, R74, R77 G96, S97, A98, G99, N100, K101, N102, Y103,
Q104 va/hoiac M105.

Theo phuong 4n khéc nira 1a phuong 4n ma c6 thé duoc két hop véi cac phuong
4n da néu theo sang ché, protein tién chét cia IGF-1 cua ngudi va ving Fe dugce phan
tach & peptit ving ban 8.

Theo d6, sang ché ciing dé cdp dén protein tién chit cua IGF-1 cia ngudi néu
trén, trong do6 peptit ving ban 1& duge chon tir nhém bao gdm céc peptit ban 18 1 (SEQ
ID NO.: 22), peptit ban 1& 2 (SEQ ID NO.: 23) va peptit ban 1& 3 (SEQ ID NO.: 24).

Theo phuong 4n cu thé, protein tién chét ciia IGF-1 clia ngudi néu trén khi duge
dot bién & peptit Ea & céc axit amin R74, R77 va/hoic R104, cic axit amin R74, R77 va
R104 da néu dugc dot bién thanh glutamin (Q).

Polypeptit chira hodc bao gdm protein IGF-1 ctia ngudi hoic protein tién chét ctia
IGF-1 cia nguoi nhu néu trén, trong do:

a. cac axit amin E3, R71 va S72 duogc x6a,

b. axit amin G42 duogc x6a hoac dugc thay thé béng serin, va
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C. axit amin R37 dugc dot bién thanh alanin va trong do viéc danh so cac axit amin

nay tuong tng véi SEQ ID NO.: 5.

Phuong an cu thé khéc theo sang ché dé cap dén protein tién chit ctia IGF-1 ctia

ngudi néu trén, trong d6 peptit E 1a peptit Ea va trong do:

a. axit amin G1, P2, E3, K68, S69, A70, R71 va S72 duoc x0a,

b.  axit amin G42 dugc x6a hogic duge dot bién thanh serin, va

c. axit amin R36, R74, R77 va R104 dugc dot bién thanh glutamin,

d. axit amin R37 dugc dot bién thanh alanin va trong d6 viéc danh sb cac axit amin

nay tuong ing véi SEQ ID NO.: 5.

Phuong 4an cu thé khéc theo sang ché dé cap dén protein tién chét ciia IGF-1 cuia

ngudi néu trén, trong do Peptit E 1a peptit Ea va trong do:

a. axit amin G1, P2, E3, K68, S69, A70, R71, S72, G96, S97, A98, G99, N100,
K101, N102, Y103, Q104 va/hodac M105 dugce x0a,

b. axit amin G42 dugc x6a hodc duge dot bién thanh serin, va
c.  axit amin R36, R74 va R77 dugc dot bién thanh glutamin, va

d. axit amin R37 dugc d6t bién thanh alanin va trong d6 viéc danh sd cac axit amin

nay tuong ung véi SEQ ID NO.: 5.
Tuong tu, sang ché d& cap dén protein tién chit cia IGF-1 clia ngudi néu trén,
trong do peptit E 1a peptit Ea va trong do
a. axitamin G1, P2, E3, K68, S69, A70, R71 va S72 duogc x06a,
b. axit amin G42 dugc x6a hodc duge dot bién thanh serin,
c. axit amin R74, R77 va R104 dugc dot bién thanh glutamin, va

d. axit amin R37 dugc dot bién thanh axit glutamic va trong do6 viéc danh sd cac axit
amin nay tuong ng v6i SEQ ID NO.: 5.
Tuong tu, sang ché dé cap dén protein tién chit cua IGF-1 ctia ngudi néu trén, trong

dé peptit E 1a peptit Ea va trong do:

a. axit amin G1, P2, E3, K68, S69, A70, R71, S72, G96, S97, A98, G99, N100, K101,
N102, Y103, Q104 va/hodc M105 dugc x06a,
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b. axit amin G42 duoc x6a hoac dugc dot bién thanh serin,
c. axit amin R74 va R77 dugc dot bién thanh glutamin, va

d. axit amin R37 dugc d6t bién thanh axit glutamic va trong d6 viéc danh sb cac axit

amin nay tuwong Umg v4i SEQ ID NO.: 5.

Theo phuong 4n cu thé nita, sang ché dé cap dén protein dung hop Fc tién chat ctia

IGF-1 ctia nguoi néu trén, trong do6 peptit E 1a peptit Ea va trong do:
a. axitamin G1, P2, E3, K68, S69, A70, R71 va S72 dugc x0a,

b. axit amin G42 duoc x6a hodc dugc dot bién thanh serin, va

c. axit amin R36, R74, R77 va R104 dugc dot bién thanh glutamin,

d. axit amin R37 duoc dot bién thanh alanin, trong d6 viéc danh sb cac axit amin nay

teong tng v6i SEQ ID NO.: 5, va

e. trong d6 protein tién chit ciia IGF-1 va viing Fc duoc phén tach béi ban 18 1a peptit

ban 18 1 (SEQ ID NO.:22).

Ngoai ra, sang ché dé& cip dén protein dung hop Fc tién chdt ciia IGF-1 ctia ngudi

néu trén, trong dé peptit E 1a peptit Ea va trong do:

a. axitamin G1, P2, E3, K68, S69, A70, R71 va S72 duoc x6a,
b. axit amin G42 dugc x6a hodc dugc dot bién thanh serin,

c. axit amin R74, R77 va R104 duoc dot bién thanh glutamin,

d. axit amin R37 dugc dot bién thanh axit glutamic, trong d6 viéc danh sb cac axit

amin nay tuong mg v6i SEQ ID NO.: 5, va

e. trong do protein tién chit ctia IGF-1 va ving Fc dugc phan tach bdi ban 18 1a peptit

ban 1& 3 (SEQ ID NO.: 24).

Theo phuwong 4n nhét dinh, sing ché dé cip dén polypeptit néu trén, trong d6 ving

Fc dugc cai bién de€ diéu bien sy gan két cia n6 véi thu theé Fe.

Do d6, sang ché dé cap dén protein dung hop Fe tién chit cia IGF-1 clia nguoi néu

trén, trong d6 vung Fc nay dugc cai bién dé

I. giam ai luc ctia n6 doi véi thu the Fe;

-7-
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II. giam hoat tinh ADCC; hodc
III. ngan ngtra hoat tinh ADCC.
| Phuong 4n cu thé khac theo sang ché dé cap dén protein dung hop Fc tién chét ctia
IGF-1 cia nguoi néu trén chira SEQ ID NO.: §, hodc SEQ ID NO.: 9, hodac SEQ ID
NO.: 10, hodc SEQ ID NO.: 11, hoic SEQ ID NO.: 12, hodc SEQ ID NO.: 13, hoic
SEQ ID NO.: 14, hoac SEQ ID NO.: 27.

Theo phuong 4n nhét dinh, phuong 4n ma 6 thé duogc két hop véi cac phurong an
néu trén theo sang ché, protein dung hop Fe tién chét cta IGF-1 cua ngudi ndy dugc

glycosyl hoa.

Theo khia canh khac, sang ché @& cap dén polynucleotit chira phan tir axit nucleic
ma hoa cho protein dung hop Fe tién chat ctia IGF-1 clia ngudi néu trén. Theo do, sang
ché dé cap dén polynucleotit chita phén tir axit nucleic nhu duge md ta trong SEQ ID
NO.:15 ho#c SEQ ID NO.: 16 hodc SEQ ID NO.: 17 hoac SEQ ID NO.: 18 hodc SEQ
ID NO.: 19 hoac SEQ ID NO.: 20 hodc SEQ ID NO.: 21.

Sang ché con @ xuét dugc phidm gdm polypeptit chira mot trong sb cac protein

tién chat cua IGF-1 cta ngudi néu trén dé dung trong diéu tri bénh.

Theo phuong 4n khac cua sang ché, dugc phdm néu trén dugc st dung trong didu
tri dé diéu tri rdi loan co & bénh nhan can duogc diéu tri. Theo phuong an cu thé theo
sang ché, sir dung trong diéu tri nay 1a dé didu tri cho cac bénh nhan bong bi mét trong
luong nac co thé va/hoic suy mon co hodc didu tri cho bénh nhan mic COPD, hoic diéu
tri cho bénh nhan méc bénh Kennedy, hoac diéu tri cho bénh nhin méc bénh than man
tinh.

Theo phuwong 4n bd sung clia sang ché, rdi loan co dugc md ta & trén 1a bénh teo
co. Do d6, theo mot sb khia canh cua séng ché, viéc st dung trong diéu tri 1a diéu tri
bénh sarcopenia do béo phi, bénh sarcopenia, va bénh teo co do tiéu dudng.

Sang ché con md ta phwong phap didu tri rbi loan co & bénh nhén can diéu tri rdi
loan nay, phuong phap nay bao gbm dung luong c6 hiéu qua diéu tri bénh cla protein
tién chét ctia IGF-1 ctia ngudi theo sang ché néu trén.

Theo d6, theo mot phuong 4n cu thé, sang ché mo ta phuong phap diéu tri cho

bénh nhan bong bi mit trong lwong nac co thé va/hodc suy mon co, hodc phuong phap

-8
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didu tri cho bénh nhan mic COPD, hodc phuong phap diéu tri cho bénh nhan mic bénh
Kennedy, hodac phuong phép diéu tri cho bénh nhan mic bénh thin man tinh.

Ngoai ra, sang ché mé ta phuong phap di€u tri roi loan co cho bénh nhén can di€u
tri roi loan nay, trong do6 rdi loan co nay la bénh teo co dugc chon tir nhém bao gdém

bénh sarcopenia do béo phi, bénh sarcopenia, va bénh teo co do tiéu duong.

Theo phuong 4n khic, sang ché dé cap dén polypeptit IGF-1 hodc polypeptit tién
chit ctia IGF-1 nhu néu trén, trong d6 axit amin glyxin & vi tri 42 dugc x6a. Theo
phuong an khéc, sang ché dé cép dén polypeptit IGF-1 hodc polypeptit tién chat cia

IGF-1 nhu néu trén, trong d6 protein néu trén duoc peg hoa.

Mo ta van tat cac hinh vé

Fig. 1: Ai lyc gin két voi IGF-1R

Ai luc gin két cao clia cac bién thé cua hIGF-1 va cac bién thé ctia IGF-1 v&i

thIGF1R duge do bang céch sit dung cong hudng plasmon bé mit (Biacore).

Fig. 2 (A-D): Su phosphoryl héa IGF-1R trong thé bién nap té bao NIH3T3-IGF-1R

Céc té bao NIH3T3 biéu hién qua muec thu thé IGF-1 cua ngudi (NIH3T3-IGF-1R) dugc
nudi cdy trong thoi gian 24 gior trong mdi trudng sinh trudng, bo doi trong thoi gian 18
gi0 trong moi truong khong chira huyét thanh va duoc kich thich trong thoi gian 10 phit
& nhiét do 37°C véi cac ndng do ding mol clia cac peptit dai dién. Mtrc dd phosphoryl
hoa IGF-1R duogc phan tich bing ELISA. Su phosphoryl hoa thy thé dugc biéu hién
bing % dbi chimg + do léch chuin (SD) (c4c té bao nguyén bao soi co ctia phoi chuot
NIH 37T3 lay tir dong té bao dwoc phén 1ap va duoc bit du nim 1962 & Trudng Dai hoc
NY khoa bénh hoc Y hoc; Todaro GJ, Green H . Quantitative studies of the growth of
mouse embryo cells in culture and their development into established lines. . J. Cell

Biol. 17: 299-313, 1963)
Fig. 3 (A-D): Su phosphoryl héa InsR trong thé bién nap té bao NIH3T3-InsR

Céc t& bao NIH3T3 biu hién qua murc thy thé insulin ciia ngudi (NIH3T3-InsR) duoc
nudi cdy trong thoi gian 24 gid trong moi truong sinh trudng, boé déi trong thoi gian 18
gidr trong méi truong khong chira huyét thanh va duoc kich thich trong thoi gian 10 phut

& nhiét do 37°C véi cac ndng d6 ddng mol ciia cac peptit dd néu. Mirc do phosphoryl
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héa InsR duoc phén tich bang ELISA. Su phosphoryl héa thu thé duoc biéu hién bang

don vi nglu nhién + do léch chuin (SD).

Fig. 4 (A-C): Su phosphoryl héa IGF-1R & nguyén bao co so cip cta nguoi va khi duoi

dai cynomolgus

Céc té bao dugc nudi cdy trong mdi trudng sinh trudng, bd doi trong 4 gid va tiép d6
duoc kich thich bing hIGF-1 hodc céc bién thé hIGF-1 trong thoi gian 15 phut & nhiét
do 37°C. Mic dd phosphoryl héa IGF-1R dugc phén tich bing ELISA bang cach sir
dung DuoSet IC human phosphor-IGF1R. Su phosphoryl héa thu thé dugc bidu hién 14
% dbi chimg + d6 1éch chuan (SD).

Fig. 5 (A-D): Su hép thu glucoza trong céc té bao bng co va cac té bao tao m& & chudt

Céc té bao tao md 3T3-L1 (B va D) va té bao dng co ctia chudt C2C12 (A va C) dugc
phan tan 1én céc dia 24 giéng va dugc nudi cdy trong DMEM khéng chita huyét thanh
trong thoi gian 4 gio. DMEM khong chtra huyét thanh tiép d6 1an lugt duge thay bing
chit dém KRP hoic HBS dbi v6i céc té bao tao m& 3T3-L1 va C2C12. Céc té bao dugce
xtr Iy trong thoi gian 1 gidy bang peptit cu th8 & nhiét do 37°C. Mirc d6 hap thu glucoza
do dugc bang cach bd sung 0,4uCi (Vi cac té bao tao md) hodc 0,8uCi (véi C2C12)
hop chét [’H] 2-deoxy-D-glucoza va 0,1mM (véi cac té bao tao md) hodc 0,01mM (v6i
C2C12) 2-deoxy-D-glucoza trong thoi gian 10 phut (cac té bao tao m&) hodc 5 phut (Vi
C2C12) & nhiét do trong phong. P9 kich hoat phong xa dugc phan tich bﬁng k¥ thuat
dém nhép nhay.

Fig. 6: Su hap thu glucoza: thir nghiém theo tién trinh thoi gian trong cac té bao tao m&

Céc té bao tao m& 3T3-L1 dugc phin tan 1én cac dia 24 giéng va dugc nuodi chy
trong DMEM khéng chira huyét thanh (Dulbecco's Modified Eagle's Medium) trong 4
gio. DMEM khong chura huyét thanh tiép d6 dugc thay bang chit dém KRP va cac té
bao duoc xir Iy trong thoi gian 15 phut, 60 phut, 90 phut va 120 phuat bang peptit cu thé
& nhiét do 37°C. Su hip thu glucoza do dugc biang cach bd sung 0,4pCi [3H] 2-deoxy-
D-glucoza va 0,ImM 2-deoxy-D-glucoza trong thoi gian 10 phit & nhiét do trong
phong. D6 kich hoat phéng xa dugc phén tich bing k¥ thuat &ém nhép nhdy. 3T3-L1 la
dong té bao dugc bién dbi tir cac té bao 3T3 duge dung trong nghién ciru sinh hoc trén

md md; Green H, Kehinde O (1975). "An established preadipose cell line and its
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differentiation in culture. II. Factors affecting the adipose conversion". Cell 5 (1): 19—

217.
Fig. 7 (A-B):

Chuét duc truéng thanh (n=3 con/nhém) dugc nhin hIGF-1-Ea-Fc_mut 13/2_A hodc
hIGF-1-Ea-Fc_mut 04/2 E & liéu lugng 1a 10mg/kg bing cach tiém trong tinh mach
nhanh (i.v.) hodc tiém duéi da (s.c.). Cac miu méu dugc 14y 14n luot theo thoi gian vao
cac thoi diém 2 gio, 4 gio, 8 gio, 24 gio, 48 giv, 72 gid, 96 gio, 168 gio va 336 giv sau
khi dung chét thtr nghiém. Nong do huyét thanh cta protein téi td hop xéac dinh dugc
bing ELISA.

Fig. 8 (A-C): Su tac dong cua cic hIGF-1-Ea-Fc dot bién dbi voi su teo co do

dexamethason.

Cac gia tri sy thay dbi vé trong luong co thé (A), va trong luong co (B va C) clia cac
nhom (A) chét din thude, (B) Dex, (C) Dex vé6i hIGF-1 & lidu 3,8mg/kg/ngdy s.c. truyén
bing bom nhd, (D) Dex véi hIGF-1-Ea-Fc_mut_13/2_A véi liéu 3mg/kg/ngay s.c. hai
ngay mot lan, (E) Dex v6i hIGF-1-Ea-Fc_mut 13/2 A véi lidu 10mg/kg/ngay s.c. hai
ngay mot 1an, va (F) Dex v6i hIGF-1-Ea-Fc_mut_13/2_A véi lidu 3mg/kg/ngay s.c. hai
ngdy mot 1an duoc thé hién bang gia tri trung binh + SEM (n=4-6). *: P < 0,05, **: P <
0,01, **: P <0,001 so v6i nhém B, HEp < 0,001 so v6i nhém A (kiém tra da so sanh cla
Dunnett tiép sau ANOVA).

Fig. 9: Su san xuét cac bién thé ctia IGF-1 mang céc dot bién G42 khac nhau trong té

bao HEK293

S6 licu san xuit tir dich nudi cdy HEK293F quy md 100ml duge chuyén nhiém
FuGene. Ham luong duge do biang HPLC protein A phan tich tir dich nbi nudi cdy té
bao trong. Nong d6 duge do sau qué trinh tinh sach protein A. Murc do két tu protein
tinh sach dugc do bang SEC-MALS.

Fig. 10: Ty 18 vat liéu bj cit giam cia hIGF1-Ea-D1-3, R37A, D71-72, 77-fc (SEQ ID
NO. 6) (xdm dam) va hIGF1-Ea-hFc_mut13/2_A (SEQ ID NO.9) (xdm nhat) biéu hién
trong hai dong té bao CHO khéac nhau. Ty 1& vat lidu bi cit giam dugc x4c dinh tu
protein tinh sach (sc ky protein A) ctia t& bao bién thé CHOK 1 chuyén nhiém ciing nhu
té bao bién th& CHO-DUX11 chuyén nhidm. T 1& cit giam duoc xdc dinh qua phén tich
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LC-MS pha dao. Ty 18 vat liéu bi cit giam ctia hIGF1-Ea-hFc mut13/2_A 13 thép hon
dang ké & ca hai dong té bao nay.

Fig. 11: Su sinh trudng té bao ciia cac té bao bién thé CHO-K1 bidu hién khang thé tai
t8 hop (dudong nét ddm) va té bao bién thé CHO-K1 biéu hién hIGF-1Ea 3mut (SEQ ID
NO.: 27) (dudng chdm chim) trong thoi gian vin hanh binh phéan tmg sinh hoc. B: Phan
tram t& bao sbéng sét trong khi van hanh binh phan tng sinh hoc (duong nét ddm dong
bién thé CHO-K1 tao ra khang thé, dudng chdm chidm cac dong biéu hién hIGF-1Ea
3mut).

Fig. 12: S té bao séng sét: Puong lién tuc thé hién su sinh trudng té bao ciia cac té bao
bién th& CHO-K1. Trong qua trinh ddng nudi cdy véi IGF-1 kiéu dai hoic hIGF-1Ea
3mut sy sinh truéng cta té bao bi trc ché (1an luot 13 dudong chdm chidm va dudng nét
dat). Su sinh trudng trung binh cia 3 nhém tai ban sinh hoc dugc thé hién. Su sinh
trudng cua IGF-1/hIGF-1Ea 3mut tdng vot vao ngay thtr 2 (thi nghiém ting vot Ién). B:
Kha ning sbng cta té bao: Puong lién tuc thé hién kha ning sdng ciia té bao cua té bao
bién thé CHO-K1, duong chim chdm twong tng vé6i dudng ddm cho thiy su giam kha
ning séng sot t& bao sau khi su sinh truéng ctia IGF-1/hIGF-1Ea 3mut tdng vot. Kha
ning song ctia cac té bao nay giam sém hon hai ngay khi té bao duoc ddng nudi cdy véi
IGF-1/hIGF-1Ea 3mut. Khong c6 su khéc biét gitta IGF-1 va hIGF-1Ea 3mut vé su sinh

tredng cua t€ bao hoac kha nang song cua t€ bao c6 thé dugc phat hién.

Fig. 13: Su sinh trudng té bao ciia cac té bao bién thé CHO-DUXBI11 (dudng dam) va
su sinh truéng té bao giam trong qua trinh dong nudi cdy voi IGF-1Ea 3mut (dudng
chdm chim) duoc thé hién. Sau khi bd sung chét wc ché IGF-1R tyrosin kinaza
NVPAEWS541 (duong dam c¢6 déu hoa thi) su sinh truéng té bao giam nhe. Viée déng
nudi cdy voi IGF-1Ea 3mut va viée bb sung chét e ché IGF-1R tyrosin kinaza din dén

khong con sy trc ché sy sinh trudng té bao nita (duong cham cham c6 dau hoa thi).

Fig. 14: Su giam sinh truéng té€ bao dong nudi cdy v6i IGF-1 dugc thé hién trong dudng
dam vé sinh trudng t& bao cua té bao bién thé CHO-K1 kiéu dai (WT) va trong dudng
dam c6 chim tron. V6i cac dudng chdm chidm, sy sinh trudng té bao cia ba dong IGF-
1R KO duge thé hién. Su sinh truéng té bao duoc cai thién hon mdt chut so véi té bao

bién thé CHO-K1 kiéu dai. Sy ddng nudi cdy véi IGF-1 chi trc ché sinh trudng té bao it
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va su sinh trudng té bao 1a twong tu véi té bao bién thé CHO-K1 kiéu dai khong dong

nudi cay voi IGF-1.

Fig. 15: Ham lugng protein dung hgp IGF-1-Fc cia mé nudi cdy ngay thtr 14 dugc thé
hién (muc db tich lity). Su biéu hién cta 7 protein dung hgp IGF-1-Fc khac nhau trong 5
dong té bao khac nhau dugce nhdn manh. Sy biéu hién cta protein dung hgp IGF-1-Fc
tang gép 5-20 1An & cac dong té bio CHO-K1 bién dbi IGF-1R-KO, dong té bao CHO-
DUXB11bién d6i IGF-1R-KO ciing nhu & dong té bao CHO-DUXBI11 bién ddi shARN
(biu hién cua IGF-1R va INSR giam) so v6i dong té bao bién thé CHO-K1 kiéu dai
hodc dong té bao bién thé CHO-DUXBI1 kiéu dai.

Fig. 16: Ham lugng protein dung hgp IGF-1-Fc ciia mé nudi ciy ngay thir 14 trong binh
lic dung tich 50ml. Ham luong cta protein dung hop IGF-1-Fc: hIGF-1-Ea-fc_mut
13/2_A trong 15 dong t& bao CHO-DUXBI11 bién thé IGF-1R-KO tét nhit cao hon
khoang 6-7 1an so v&i ham lugng cua protein dung hop IGF-1-Fc: hIGF-1-Ea-Al-3,
R37A, A71-72, mién R77Q-fc & dong té bao bién thé CHO-DUXBI11 kiéu dai.

Fig. 17: Su san xuét va thir thach protein ctia cac bién thé IGF-1 trong té bao HEK293F.

Dit liéu san xuét tir dich nudi cdy HEK293T quy md 100ml duoc chuyén nhiém PEL
Hiéu suét sau qu4 trinh tinh sach protein A dugc ngoai suy cho thé tich dich nudi ciy la
1L. Su két cum dugc do bang SEC-MALS sau qua trinh tinh sach protein A. Céc protein
tinh sach duge 0 trong méi truong CHO diédu kién tir cac té bao bién thé CHOK 1 trong
thoi gian 5 ngdy va tir cac té bao bién thé CHODUXBI11 trong thoi gian 20 ngay. Phin
trim protein c¢6 chiéu dai ddy da con lai dugc thé hién. Phuong phap dugc mo ta trong
vi du 2.

Fig. 18: Su phosphoryl héa InsR trong céc thé bién nap té bao NIH3T3-InsR

Céc t& bao NIH3T3 bidu hién qua mirc thu thé insulin ctia ngudi (NIH3T3-InsR)
duoc nudi cdy trong thoi gian 24 gid trong moi trudng sinh trudng, bo déi trong thoi
gian 18 gio trong moi truong khong chira huyét thanh va duoc kich thich trong thoi gian
10 phat & nhiét do 37°C véi cac nong d6 dang mol ciia cdc peptit dd néu. Muac do
phosphoryl héa InsR dugce phan tich bang ELISA. Su phosphoryl hoéa thu thé dugc biu
hién 1a don vi ngiu nhién + do 1éch chuin (SD).

Fig. 19: Mitc do hép thu glucoza & té bao dng co va té bao tao m& ctia chudt
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Céc té bao tao md 3T3-L1 (A) va té bao dng co C2C12 (B) chudt dugc phan tan
1én cac dia 24 giéng va duge nudi cdy trong DMEM khéng chira huyét thanh trong thoi
gian 4 gio. DMEM khong chtra huyét thanh tiép d6 duge thay bang cht dém tuong tng
1a KRP hogc HBS véi cic té bao tao m 3T3-L1 va té bao C2C12. Céc té bao duge xir
Iy trong thoi gian 1 gio bing peptit cu thé & nhiét 4o 37°C. Marc do hip thu glucoza do
duoc bang cach bd sung 0,4pCi (V6i cac té bao tao md) hoic 0,8uCi (véi C2C12) [’H]
2-deoxy-D-glucoza va 0,1mM (v6i cac té bao tao md) hoic 0,0lmM (véi C2C12) 2-
deoxy-D-glucoza trong thoi gian 10 phut (v6i cac té bao tao md) hodc 5 phut (vé6i
C2C12) & nhiét d6 trong phong. D9 kich hoat phéng xa dugc phén tich bang k§ thuat
dém nhip nhdy.

Dinh nghia chung
Pé sang ché co thé dugc hiéu dé dang hon, truée tién dinh nghia mot s6 thuét ngir

nhét dinh. Céc dinh nghia khac dugc néu ra trong phﬁn MO t4 chi tiét séng ché.

Chura: thuét ngit “chra” c6 nghia 1a “bao gdbm”, vi dy, ché pham “chta” X c6 the

bao gém toan bo 1a X hoic c6 thé bao g@)m thanh ph?m bd sung khéc, vi du, X + Y.

Ky tu “A” hodc cac chit cai “d” hodc “D”: trong trudng hop md ta protein (vi du,
“mién hIGF-1-Ea- Al-3, R37A, A 71-72, R77Q-fc” hoic “mién hIGF-1-Ea-D1-3,
R37A, D71-72, R77Q-fc”) dung dé chi su x6a axit amin. Vi du nhu, thuat ngr “D71-72,
77 (trong truong hop protein hIGF1-Ea-D1-3, R37A, D71-72, 77-fc) md ta thyc té 1a

cac axit amin 71, 72 va 77 da duogc x0a.

Protein yéu t6 sinh truéng twong tw insulin 1 hozic bién thé ctia nd: cum tir “protein
yéu td sinh trudng tuong tu insulin 1 hodc bién thé cta n6” dung dé chi cac protein dugc
ma hoa béi gen yéu td sinh truéng twong tu insulin 1, dic biét dugc wu tién 1a protein
yéu tb sinh truéng twong tu insulin 1 clia ngudi (human Insulin like growth factor 1
protein -hIGF-1 protein) va cac bién thé ctia n6. Bién thé cua protein IGF-1 14 protein c6
trinh tu khac it nhét 12 mot axit amin so vé6i trinh ty IGF-1 kiéu dai, trong d6 thuat ngi
“trinh ty kiéu dai” dung d& chi trinh tu polypeptit hodc trinh tw gen c6 trong it nhét 13
mot sinh vét xuét hién trong ty nhién hoic trinh tw polypeptit hodc trinh tu gen khong
dugc thay dbi, khong bi dot bién, hodc khong bi tac dong khic clia con nguoi. Thuat
ngit bién thé ciia IGF-1 va phan tir bét chude IGF-1 duoc sit dung thay thé 13n nhau

trong ban mo ta nay. Bién thé ctia IGF-1 ciing 1a protein tién chét cia IGF-1 hoic
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protein pro-IGF-1 chtta trinh tu peptit dan dau. Bién thé cua IGF-1 ciing 13 protein dung
hop chtra protein IGF-1, vi du, protein chira protein IGF-1 dugc dung hop véi vang Fc
ctia globulin mién dich. Khong k& cac vi du khac, céc vi du vé bién thé IGF-1 duge bdc
16 trong cac cong bd don sang ché quéc té s6 W005033134 (protein IGF-1 6n dinh dung
hop v6i ving Fe ctia globulin mién dich) va W0O2007146689 (protein tién chit IGF-1 én
dinh). Bién thé ciia IGF-1 nhu néu trén van giit dugc hoat tinh sinh hoc theo nghia 1a

protein nay c6 thé dugc xem nhu tuong dwong v& mit chirc ning véi IGF-1 kiéu dai.

Protein tuong duong v& mit chte ning dbi véi protein IGF-1 can dugc hiéu 1a cac
protein IGF-1 chira dot bién ty nhién hodc dot bién nhan tao. Cac dot bién c6 thé 1a chén
thém, x6a hodc thay thé mot hodic nhidu axit nucleic ma khong lam giam hoat tinh sinh
hoc cua protein IGF-1 d6. Protein twong duong v& mit chirc ning c6 do dong nhét it
nhit 1a 80%, t6t hon 13 85%, t6t hon 12 90%, tét nhit 14 hon 95%, ddc biét tot hon 1a ¢6
do ddng nhét it nhét 1a 98% — nhung do ddng nhit nho hon 100% véi protein IGF-1 kiéu
dai, vi du, protein IGF-1 cua ngudi c6 SEQ ID NO.: 1. Trong truong hop cic protein
dung hop nhu néu trén, d6 ddng nhit 100% s& chi x4c dinh dugc trén phén IGF-1 co ban

cua protein dung hop nay.

Céac yéu t sinh truéng twong tu insulin (IGF) 1a mot phén caa hé théng phirc tap
dé t& bao dung dé trao d6i thong tin véi mdi truong sinh ly cua ching. Hé théng phirc
tap nay (thuong duoc dé cap 1a truc yéu td sinh trudng tvong tur insulin) gdm hai thu thé
bé mit té bao (IGF-1R va IGF-2R), hai phéi tir (IGF-1 va IGF-2), mdt ho gdm sdu
ptotein gan két IGF 4i luc cao (IGFBP 1-6), va enzym lién quan dén phan giai IGFBP
(cAc proteaza). Hé thdng nay khong chi quan trong d6i v6i sy diéu hoa chire nang sinh
Iy binh thuong ma con quan trong dbi véi mot sd tinh trang bénh ly (Glass, Nat Cell
Biol 5:87-90, 2003). Truc IGF nay da dugc chiing minh 1a déng vai tr6 trong viéc thuc
ddy su tang sinh té bao va trong viéc tic ché su chét t& bao (apoptosis). IGF-1 chu yéu
duoc tiét boi gan do su kich thich bdi hormon sinh trudng cia ngudi (hGH). Hau hét
moi t& bao trong co thé con nguoi chiu anh hudng cua IGF-1, ddc biét té bao & co, sun,
xuong, gan, than, than kinh, da va phdi. Ngoai cac tac dong tuwong tu insulin, IGF-1
cling ¢6 thé didu hoa su sinh trudng té bao. IGF-1 va IGF-2 dugc diéu hoa bsi ho cac
san phdm cia gen dugc biét dén 1a protein gfn két IGF. Cac protein nay hd trg diéu bién

hoat dong cua IGF theo cac cach phuc tap bao gém trc ché hoat dong cua IGF béng cach
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ngin chin sy gin két véi thu thé IGF ciing nhu thuc ddy hoat dong ctia IGF qua viéc hd
trg sy van chuyén IGF dén cac thu thé ciia chiing va tang thoi gian ban huy cua IGF &
mach méau. C6 it nhit sau protein gin két da dugc mo ta dic diém (IGFBP1-6). IGF-1
dugc st dung rong rdi trong cac img dung diéu tri. Mecasermin (nhan hiéu Increlex™)
1a san phim téng hop tuong tu IGF-1 da dugc phé chudn dé diéu tri sy chim sinh
truéng. Mot sb cong ty di danh gid IGF-1 trong cac thtr nghiém l4m sang véi nhiéu chi
thi khac, bao gdm bénh tiéu dudng typ 1, bénh tiéu dudng typ 2, bénh xo cing teo co

mot bén, ton thuong nghiém trong do bong va bénh loan dudng ting truong luc co.

Dé 1o rang va nhét quan, viéc danh sd cac gdc axit amin clia phan ti tién chit cua
IGF-1 hoac cac protein hoan chinh trong don sang ché va trong phan Yéu cau bao hd
dugce dua trén viée danh sd trinh tu protein tién chit kiéu dai cta yéu t6 sinh trudng
twong tu insulin 1 cla ngudi (somatomedin C), dang tuong ddéng CRA ¢ (sb truy cép

EAW97697) khong chira peptit tin hi¢u (c6 nghia la SEQ ID NO.: 5).

Té bao dong vat co vu: thuat ngit “t& bao dong vat c6 va” trong pham vi cua
phwong phép theo sang ché ding d8 chi cac té bao dong vét c6 va thich hop dé tao ra
protein & quy md san xuit cong nghiép. Céc té bao nay dugc biét rd boi ngudi ¢ hidu
biét trong linh vuc ndy va co ngudn gdc tir, vi du, cac lodi Cricetulus griseus,
Cercopithecus aethiops, Homo sapiens, Mesocricetus auratus, Mus musculus va
Chlorocebus. Cac dong té bao twong tng da biét nhur 13 cac té bao CHO (té bao budng
tring ciia chudt Hamster Trung Quéc), té bao COS (dong té bao c6 ngudn goc tir than
ciia khi (khi xanh Chau Phi), t& bao Vero (cac té bao biéu mo than dugc tach chiét tir khi
xanh Chau Phi), té bao Hela (dong t& bao c6 ngudn gde tir cac té bao ung thu cd tir cung
dugc 14y tir Henrietta Lacks), té bao BHK (té bao than ctia chudt hamster so sinh), té
bao HEK (& bao than gdc phéi ctia nguoi), t& bao NSO (dong té bao u tily clia chudt), té
bao C127 (dong té bao khong gy ung thu ciia chudt), té bao PerC6® (dong té bao clia
ngudi, hang Crucell), té bao CAP (san phim amnioxit cia hang CEVEC) va té bao Sp-
2/0 (t bao u tiy ctia chudt).

Thuat nglt “tinh dac hi¢u thu thé cua protein IGF-1 dugc lam dn dinh ¢6 trude @6
trong linh vuc k¥ thuat ndy” trong pham vi cta don sang ché nay ciing ding dé chi su
giam kha ndng cam Ung su phosphoryl héa thu thé insulin (giam hiéu luc va/hodc hidu

qua) cua cac phan tir IGF-1 theo sing ché so sanh véi cac bién thé IGF-1 c6 trude trong
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linh vuc k¥ thuét nay, gidam nguy co cdm Ung ha duong huyét, mot yéu t6 bét lgi cho

viéc diéu tri bénh.

Phan i tién than: sau ddy, thuat ngit “phan tir tién than” khi dugc st dung trong
pham vi cla sang ché s& ding dé chi phan tir tién chit cua protein IGF1 hoan chinh cua

ngudi khong gdm peptit tin hiéu, nhung bao gdm cac peptit trong tng 1a Ea, Eb va Ec.

M ta chi tiét sang ché

Phan tir chira peptit Ea dung hop véi ving Fc cia globulin mién dich, trong d6
cac géc protein G1, P2, E3, R71 va S72 dugc x6a, axit amin R77 dugc x6a hodc duge
thay thé bang glutamin va axit amin R37 dugc thay thé bang alanin (mién hIGF1-Ea-
del1-3, R37A, del71-72, 77-fc (SEQ ID NO.:6) va mién hIGF1-Ea-del1-3, R37A, del71-
72, R77Q-fc (SEQ ID NO.:7)) duge didu ché va kiém thir. Sy biéu hién clia mién
hIGF1-Ea-del1-3, R37A, del71-72del71-72, 77-fc (SEQ ID NO.:6) trong h¢ thong té
bao dong vat c6 vu la khong thé, boi van dé két cum va phén rd (hon 90% protein dugc

tao ra bi phan ra; xem Fig. 10)

Ngoai ra, cac protein chira mién hIGF1-Ea-del1-3, R37A, del71-72del71-72, 77-
fc (SEQ ID NO.:6) néu trén cho thdy tinh dic hiéu thu thé giam so v6i IGF-1 hoan chinh
khong cai bién trong thir nghiém phosphoryl héa InsR NIH3T3 (xem Fig. 3).

Do d6, cac bién thé tién chét cia IGF-1 dung hop véi ving Fc ctia globulin mién
dich cuia nguoi la cac ing ctr vién thudc kém, béi vi (i) san lugng san xuat thap trong hé
théng san xudt 1a dong vat ¢6 vi, va (i) tang 4i luc gn két v6i thu thé insulin (insulin
receptor -InsR) so véi IGf-1 kidu dai ctia ngudi khong cai bién, c6 thé din dén ha duong

huyét, mot yéu tb bt 1oi cho viéc diéu trj bénh.

Sang ché duoc dua trén quan sat bét ngd vé (1) hiéu sut san xuit trong hé thong
san xudt 1a t& bao ctia dong vat c6 vii va (2) tinh dic hiéu thy thé cta protein IGF-1 tu
nhién hoic protein IGF-1 dugc lam 6n dinh c6 trude d6 trong linh vue k¥ thuét nay co
thé dugc cai thién béng cach dua vao cac axit amin dot bién cu thé khac, trong d6 céac
dot bién khac nhau giai quyét cic vin dé khac nhau va cac dot bién da néu c6 thé duge
két hop v6i nhiéu vAn d& xé4c dinh 1a lién quan dén higu suét san xuét, hiéu qua va/hogc

tinh dic hiéu thu thé.
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Mot két qua cu thé gay bét ngd khac 1a quan sét thiy protein IGF-1 clia nguoi
(SEQ ID NO.: 1) duoc dot bién & vi tri G42 (dot bién thay thé G42S) cam tng hép thu
glucoza it hon trong cac hé théng té bao bng co C2C12 va té bao tao m& (3T3-L1) in
vitro so séanh véi IGf-1 kiéu dai cia nguoi khong cai bién, c6 thé 1am gidm nguy co ha

duong huyét khi diéu tri IGF-1 in vivo (Fig. 18).

Mot két qua cu thé dang ngac nhién khac nita 13 quan sat thdy céc protein tién
chét cta IGF-1 ctia ngudi c6 trude d6 trong linh vuc k¥ thuat nay duge gy dot bién & vi
tri G42 (dot bién x6a hodc thay thé cu thé) c6 kha nang kich thich su phosphoryl héa thu
thé insulin (InsR) gibng nhu IGF-1 kiéu dai khong cai bién cta nguoi, 1am giam nguy
co ha dudng huyét cia bién thé IGF-1 c6 trude d6 trong linh vyc ky thuét nay (Fig. 3).
Tham chi dang ngac nhién hon 1a quan sat thiy dot bién G42S c6 mét tac dong tich cuc
khac nita 1én hiéu suit san xuét cac protein tién chat ciia IGF-1 clia ngudi c6 trude do
trong linh vuc nay khi dugc dung hop voi viung Fe cta globulin mién dich trong té bio
dong vat ¢6 va (Fig. 10/17), ¢6 nghia la sy tao thanh céc két cum tac dong ti€u cuc dén
hiéu sudt san xuét c6 thé duoc giam xudng dang ké bang cach dwa vao dot bién G42S
(Fig. 9/17). Do @6, sang ché & mtrc d6 nao d6 dya trén phat hién giy bit ngd nay, bang
cach thao tac 1én axit amin glyxin 42 trong protein IGF-1 cta nguoi hodc cac bién thé
phan tir tién chit IGF-1 cua ngudi clia né, hai rao can chinh vé k¥ thuat trong su phét
trién cac bién thé IGF-1 cho diéu tri c6 thé dugc khéc phuc. Theo khia canh khéac sang
ché @& xuét giai phap cho vén dé 1a protein tién chit cua IGF-1 ¢6 trude d6 trong linh
vuc k¥ thuat nay khi dugc dung hop véi viung Fc cua globulin mién dich IgG ctia nguoi
khong thé duge san xuét & quy md cong nghiép trong cac té bao dong vat c6 va, bsi vi
céac protein dung hgp da néu bi phan rd ngay lap tirc boi cac proteaza cua té bao dong
vat ¢6 vi. Do do, theo khia canh khéc sang ché duoc dua trén phat hién bat ngo 14 bing
cach thao tac 1én axit amin cu thé trong c4c bién thé tién chit cta peptit Ea IGF-1, mot
rao can chinh vé k¥ thuét khac trong su phat trién cac bién thé tién chat ciia IGF-1 trong

didu tri c6 thé duoc khéc phuc.

Céc vi du cho céc phan tir nay bao gom, nhung khong chi giéi han & cac

polypeptit duéi day:

Protein IGF-1 cua nguoi (SEQ ID No.: 1) trong d6 axit amin G42 dugc x6a.
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Protein IGF-1 ctia ngudi (SEQ ID No.: 1) trong d6 axit amin G42 dugc thay thé bang

axit amin serin.

Protein IGF-1 cua nguoi (SEQ ID No.: 1) trong d6 axit amin G42 dugc thay thé bang

axit amin serin va trong d6 (cac) axit amin

(a) G1, P2, E3 duogc x06a va axit amin R36 dugc thay thé hodc duogc x06a; hoic

(b) G1, P2, E3 dugc x6a va axit amin R36 duoc thay thé b%mg glutamin (Q); hodc

(c) G1, P2, E3 dugc x6a va axit amin R37 dugc thay thé hodc dugc x06a; hodc

(d) G1, P2, E3 dugc x6a va axit amin R37 duoc thay thé b%mg axit glutamic (E); hodc
(e) G1, P2, E3 dugc xda va axit amin R37 dugce thay thé b%ing alanin; hodc

(H) G1, P2, E3 dugc x6a va axit amin R37 dugc thay thé béng prolin (P); hoac

(g) G1, P2, E3 dugc x6a va axit amin R36 va R37 dugc thay thé hodc duoc x6a; hodc

(h) G1, P2, E3 dugc xda va axit amin R36 va R37 cung dugc thay thé bang glutamin
(Q); hodc

(i) G1, P2, E3 duogc x0da, axit amin R36 dugc thay thé b%lng glutamin (Q) va R37 duoc
thay thé bang alanin.

Protein IGF-1 cta nguoi (SEQ ID No.: 1) trong d6 axit amin G42 duogc thay thé
bing axit amin serin va trong d6 axit amin E3 dugc x6a va axit amin R37 dugc thay thé
bang alanin.

Protein IGF-1 cta nguoi (SEQ ID No.: 1) trong d6 axit amin G42 duoc thay thé bang
axit amin serin va trong d6 axit amin E3 dugc x6a va axit amin R37 dugc thay thé bang
alanin dung hop véi ving Fc cta globulin mién dich, cu thé 1 viing Fc dugc cdi bién, cu
thé 1a vung Fc, dugc cai bién dé diéu bién su gén két cta n6 vé6i thu thé Fe, nhu dugc

mo ta sau day.

Polypeptit khac theo sang ché 1a protein IGF-1 ctia nguoi ¢6 SEQ ID NO.: 117.

Polypeptit khac theo sang ché 13 protein tién chét ciia IGF-1 cta ngudi c6 SEQ
ID NO.: 118.

Nguoi ta da phat hién ra réng dot bién hodc x6a cac axit amin R74, R77, G96,
S97, A98, G99, N100, K101, N102, Y103, Q104 va/hoac M105 trong cac protein tién
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chét cua peptit Ea IGF-1 ¢6 tru6c d6 trong linh vuc k¥ thuét nay duge dé cap trude d6
dan dén mot hiéu suét cao hon cua protein khong bi phan rd khi duoc biéu hién boi cac
té bao dong vat c6 vi. Cic nha khoa hoc con kham pha ra rang su két hop cla cac dot
bién/dot bién x6a & vi tri R74, R77, G96, S97, A98, G99, N100, K101, N102, Y103,
Q104 va/hoic M105 néu trén tao ra tac dong hiép ddng. Do d6, theo mot phuwong 4n
trong protein tién chit coa IGF-1 cai bién theo sang ché, R74, R77, G96, S97, A98,
G99, N100, K101, N102, Y103, Q104 va/hodc M105, dugc x6a hodc duge dot bién
mién 13 protein IGF-1 cai bién nay chtra peptit Ea (SEQ ID NO.: 2). Theo mdt phuong
an, R74, R77 va/hoidc R104 dugc dot bién thanh Q trong protein tién chat cta IGF-1
duoc boc 10 & diy. Theo mot phuong an khac, K68, S69, A70, R71va/hodc R72 ngoai ra
¢6 thé duoc x6a hodc duogc dot bién trong cac protein tién chét cta IGF-1 cai bién dugc

boc 16 & day.

Do d6, sang ché dé xuét polypeptit chira protein tién chét cta IGF-1 cla ngudi,
c6 nghia 1a chira peptit Ea tir IGF-1 ctia nguoi, trong d6 axit amin glyxin & vi tri 42 dugc
x6a hodc dugc thay thé bing mot axit amin khéc va trong d6 viéc danh sd cac axit amin
nay tuong tng vai SEQ ID NO.: 5. Peptit E ¢o6 thé 1a peptit Ea, Eb, hoic Ec (SEQ ID
NOs: 2-4). Theo phuong an cu thé, axit amin glyxin & vi tri 42 duogc x6a hodc duge thay

thé bang axit amin hodc serin.

Theo mot phuong 4n, protein tién chit ctia peptit Ea IGF-1 clia ngudi duge md ta
trudc do6 duoc dot bién & vi tri G42 nhu dd néu (duge x6a hodc dugc dot bién thanh
serin) chtra sy x6a va/hodc cac dot bién bd sung ¢ cac axit amin G1, P2, E3, R36, R37,
K68, S69, A70, R71, S72, R74, R77, G96, S97, A98, G99, N100, K101, N102, Y103,
Q104 va/hodc M105, trong d6 viéc danh sd cac axit amin ndy tuong (mg v6i SEQ ID
NO.: 5.

Céc vi du v& cac phan tir ndy bao gébm, nhung khong chi gi6i han & cac polypeptit
dudi day:

Polypeptit chira protein tién chit ciia peptit Ea IGF-1 clia ngudi trong d6 axit
amin G42 dugc thay thé bang axit amin serin va trong d6 (c4c) axit amin

(1) G1, P2, E3 dugc x0a, axit amin R36 dugc thay thé hodic dugc xda va axit amin R71

va S72 duogc x0a.
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(2) G1, P2, E3 dugc x0a, axit amin R36 dugc thay thé biang glutamin (Q) va axit amin
R71 va S72 duogc x0da.

(3) G1, P2, E3 dugc x0a, axit amin R37 duoc thay thé hodc duogc x6a va axit amin R71

va S72 duogc x6a.
(4) G1, P2, E3 dugc x06a, axit amin R37 duoc thay thé bang axit glutamic (E) va axit
amin R71 va S72 duoc x0a.

(5) G1, P2, E3 dugc x0a, axit amin R37 dugc thay thé béng alanin va axit amin R71 va

S72 dugc x0a.
(6) G1, P2, E3 dugc x0da, axit amin R37 dugc thay thé bang prolin (P) va axit amin R71
va S72 duoc x0a.

(7) G1, P2, E3 dugc x6a, axit amin R36 va R37 duoc thay thé hodc dugc x6a va axit

amin R71 va S72 duogc x0a.

(8) G1, P2, E3 dugc x0da, axit amin R36 va R37 cung duoc thay thé bing glutamin (Q)

va axit amin R71 va S72 dugc x6a.

(9) G1, P2, E3 dugc x6a, axit amin R36 dugc thay thé biang glutamin (Q), R37 dugc

thay thé bang alanin va axit amin R71 va S72 dugc x06a.

(10) G1, P2, E3 dugc x06a, axit amin R36 duoc thay thé hodc dugc x6a va axit amin R71

va S72 duoc x6a va axit amin R77 dugc dot bién thanh glutamin (Q).

(11) G1, P2, E3 dugc x06a, axit amin R36 dugc thay thé hodc dugc x6a va axit amin R71

va S72 duoc x6a va axit amin R74 va R77 duge dot bién thanh glutamin (Q).

(12) G1, P2, E3 dugc x06a, axit amin R36 dugc thay thé hodc dugc x6a va axit amin R71
va S72 duoc x0a va axit amin R74, R77 va Q104 dugc dot bién thanh glutamin (Q).

(13) G1, P2, E3 dugc x0a, axit amin R36 duoc thay thé béng glutamin (Q) va axit amin
R71 va S72 dugc x06a va axit amin R74 dugc dot bién thanh glutamin (Q).

(14) G1, P2, E3 dugc x6a, axit amin R36 duoc thay thé bang glutamin (Q) va axit amin
R71 va S72 dugc x6a va axit amin R74 va R77 dugc dot bién thanh glutamin (Q).

(15) G1, P2, E3 dugc x6a, axit amin R36 dugc thay thé bang glutamin (Q) va axit amin
R71 va S72 duogc x6a va axit amin R74, R77 va R104 duoc dot bién thanh glutamin (Q).
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(16) G1, P2, E3 dugc x06a, axit amin R37 dugc thay thé bang axit glutamic (E) va axit
amin R71 va S72 duoc x6a va axit amin R77 dugc dot bién thanh glutamin (Q).

(17) G1, P2, E3 dugc x0a, axit amin R37 dugc thay thé bang axit glutamic (E) va axit
amin R71 va S72 dugc x6a va axit amin R74 va R77 dugc dot bién thanh glutamin (Q).
(18) G1, P2, E3 dugc x06a, axit amin R37 dugc thay thé bang axit glutamic (E) va axit
amin R71 va S72 dugc x6a va axit amin R74, R77 va R104 dugc dot bién thanh
glutamin (Q).

(19) G1, P2, E3 dugc x06a, axit amin R37 dugc thay thé bang alanin (A) va axit amin
R71 va S72 duge x6a va axit amin R74 duoc dot bién thanh glutamin (Q).

(20) G1, P2, E3 dugc x6a, axit amin R37 dugc thay thé béng alanin (A) va axit amin
R71 va S72 dugc x0a va axit amin R74 va R77 dugc dot bién thanh glutamin (Q).

(21) G1, P2, E3 dugc x6a, axit amin R37 duoc thay thé bang alanin (A) va axit amin
R71 va S72 dugce x06a va axit amin R74, R77 va R104 dugce dot bién thanh glutamin

(22) G1, P2, E3 dugc x0a, axit amin R37 dugc thay thé bang prolin (P) va axit amin
R71 va S72 duoc x6a va axit amin R74 duge dot bién thanh glutamin (Q).

(23) G1, P2, E3 dugc x0a, axit amin R37 dugc thay thé bang prolin (P) va axit amin

R71 va S72 duogc x6a va axit amin R74 va R77 dugc dot bién thanh glutamin (Q).

(24) G1, P2, E3 dugc x0a, axit amin R37 duoc thay thé bang prolin (P) va axit amin

R71 va S72 duoc x0a va axit amin R74, R77 va R104 dugc dot bién thanh glutamin

(25) G1, P2, E3 dugc x0a, axit amin R36 va R37 cung dugc thay thé bang glutamin (Q)

va axit amin R71 va S72 duge x6a va axit amin R74 dugc dot bién thanh glutamin (Q).

(26) G1, P2, E3 dugc x0a, axit amin R36 va R37 cung dugc thay thé bang glutamin (Q)
va axit amin R71 va S72 dugc x6a va axit amin R74 va R77 duoc dot bién thanh

glutamin (Q).

(27) G1, P2, E3 dugc xo6a, axit amin R36 dugc thay thé bang glutamin (Q), R37 dugc
thay thé bang alanin va axit amin R71 va $72 dugc x6a va axit amin R74 va R77 dugc

dot bién thanh glutamin (Q).
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(28) G1, P2, E3 dugc x0a, axit amin R36 va R37 cung dugc thay thé bang glutamin (Q)
va axit amin R71 va S72 dugc x6a va axit amin R74, R77 va R104 dugc dot bién thanh
glutamin (Q).

(29) G1, P2, E3 duogc x06a, axit amin R36 dugc thay thé bang glutamin (Q), R37 dugc
thay thé bang alanin va axit amin R71 va S72 duoc x6a va axit amin R74, R77 va R104

dugc dot bién thanh glutamin (Q).

(1a) G1, P2, E3 dugc x0da, axit amin R36 dugc thay thé hodic dugc xda va axit amin

K68, S69, A70,R71 va S72 dugc x0a.

(2a) G1, P2, E3 duoc x6a, axit amin R36 dugc thay thé bang glutamin (Q) va axit amin
K68, S69, A70, R71 va S72 duge x6a.

(3a) G1, P2, E3 dugc x0a, axit amin R37 dugc thay thé hodic duge x6a va axit amin

K68, S69, A70, R71 va S72 dugc x0a.

(4a) G1, P2, E3 dugc x6a, axit amin R37 duoc thay thé biang axit glutamic (E) va axit
amin K68, S69, A70, R71 va S72 dugc x6a.

(5a) G1, P2, E3 duogc x0da, axit amin R37 dugc thay thé béng alanin va axit amin K68,
S69, A70, R71 va S72 duogc x6a.

(6a) G1, P2, E3 duogc x06a, axit amin R37 dugc thay thé bang prolin (P) va axit amin
K68, S69, A70, R71 va S72 dugc x6a.

(7a) G1, P2, E3 dugc x06a, axit amin R36 va R37 dugc thay thé hodc duogc x6a va axit
amin K68, S69, A70, R71 va S72 dugc x6a.

(8a) G1, P2, E3 duogc x0a, axit amin R36 va R37 cung duoc thay thé bang glutamin (Q)
va axit amin K68, S69, A70, R71 va S72 dugc x0a.

(9a2) G1, P2, E3 dugc x0a, axit amin R36 dugc thay thé béng glutamin (Q), R37 duoc
thay thé bang alanin va axit amin K68, S69, A70, R71 va S72 dugc x0a.

(10a) G1, P2, E3 dugc x0da, axit amin R36 duoc thay thé hoic dugc x6a va axit amin

K68, S69, A70, R71 va S72 duogc x6a va axit amin R74 duogc dot bién thanh glutamin
Q).
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(11a) G1, P2, E3 dugc x06a, axit amin R36 dugc thay thé hodc duoc xba va axit amin
K68, S69, A70, R71 va S72 dugc x6a va axit amin R74 va R77 dugc dot bién thanh
glutamin (Q).

(12a) G1, P2, E3 dugc x6a, axit amin R36 duoc thay thé hodc dugc x6a va axit amin
K68, S69, A70, R71 va S72 duge x6a va axit amin R74, R77 va Q104 dugc dot bién
thanh glutamin (Q).

(13a) G1, P2, E3 duogc x6a, axit amin R36 duoc thay thé béng glutamin (Q) va axit amin
K68, S69, A70, R71 va S72 duoc xba va axit amin R74 dugc dot bién thanh glutamin

Q.

(14a) G1, P2, E3 duogc x0a, axit amin R36 duogc thay thé bang glutamin (Q) va axit amin
K68, S69, A70, R71 va S72 dugc xda va axit amin R74 va R77 dugc dot bién thanh
glutamin (Q).

(15a) G1, P2, E3 dugc x06a, axit amin R36 dugc thay thé bang glutamin (Q) va axit amin
K68, S69, A70, R71 va S72 dugc x6a va axit amin R74, R77 va R104 dugc dot bién
thanh glutamin (Q).

(16a) G1, P2, E3 dugc x0a, axit amin R37 duogc thay thé bang axit glutamic (E) va axit
amin K68, S69, A70, R71 va S72 dugc xo6a va axit amin R74 dugc dot bién thanh
glutamin (Q).

(17a) G1, P2, E3 dugc x0a, axit amin R37 dugc thay thé béng axit glutamic (E) va axit
amin K68, S69, A70, R71 va S72 duoc x6a va axit amin R74 va R77 duoc dot bién
thanh glutamin (Q).

(18a) G1, P2, E3 duoc x0a, axit amin R37 dugc thay thé bang axit glutamic (E) va axit
amin K68, S69, A70, R71 va S72 dugc x0a va axit amin R74, R77 va R104 dugc dot
bién thanh glutamin (Q).

(19a) G1, P2, E3 duoc x0da, axit amin R37 dugc thay thé biang alanin (A) va axit amin
K68, S69, A70, R71 va S72 dugc x6a va axit amin R74 dugc dot bién thanh glutamin
Q).

(20a) G1, P2, E3 dugc x6a, axit amin R37 dugc thay thé bing alanin (A) va axit amin
K68, S69, A70, R71 va S72 dugc xba va axit amin R74 va R77 duogc dot bién thanh
glutamin (Q).
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(21a) G1, P2, E3 dugc x06a, axit amin R37 dugc thay thé bang alanin (A) va axit amin
K68, S69, A70, R71 va S72 dugc x0a va axit amin R74, R77 va R104 duogc dot bién
thanh glutamin

(22a) G1, P2, E3 dugc xo6a, axit amin R37 dugc thay thé bang prolin (P) va axit amin
K68, S69, A70, R71 va S72 duoc xda va axit amin R74 dugc dot bién thanh glutamin
Q).

(23a) G1, P2, E3 dugc x6a, axit amin R37 dugc thay thé bé‘lng prolin (P) va axit amin
K68, S69, A70, R71 va S72 72 dugc xda va axit amin R74 va R77 dugc dot bién thanh
glutamin (Q).

(24a) G1, P2, E3 dugc x6a, axit amin R37 dugc thay thé bang prolin (P) va axit amin
K68, S69, A70, R71 va S72 duogc xda va axit amin R74, R77 va R104 dugc dot bién
thanh glutamin.

(25a) G1, P2, E3 dugc x0a, axit amin R36 va R37 cung dugc thay thé bang glutamin (Q)
va axit amin K68, S69, A70, R71 va S72 duoc x0a va axit amin R74 dugc dot bién
thanh glutamin (Q).

(26a) G1, P2, E3 dugc x0a, axit amin R36 va R37 cung dugc thay thé bang glutamin (Q)
va axit amin K68, S69, A70, R71 va S72 duoc x0a va axit amin R74 va R77 dugc dot
bién thanh glutamin (Q).

(27a) G1, P2, E3 dugc x06a, axit amin R36 dugc thay thé bang glutamin (Q), R37 dugc

thay thé béng alanin va axit amin K68, S69, A70, R71 va S72 dugc xo6a va axit amin

R74 va R77 dugc dot bién thanh glutamin (Q).

(28a) G1, P2, E3 dugc x0a, axit amin R36 va R37 cung dugc thay thé bang glutamin (Q)
va axit amin K68, S69, A70, R71 va S72 dugc x6a va axit amin R74, R77 va R104 dugc
dot bién thanh glutamin (Q).

(29a) G1, P2, E3 duoc x06a, axit amin R36 dugc thay thé bang glutamin (Q), R37 dugc
thay thé bing alanin va axit amin K68, S69, A70, R71 va S72 dugc xda va axit amin
R74, R77 va R104 dugc dot bién thanh glutamin (Q).

Theo mot phuong 4an khac, sang ché @& cap dén cac protein néu trén chira cac
polypeptit (1)-(29a), trong d6 cac phan tir nay thay vi duoc dot bién & céac vi tri 1-3, chi

axit amin E3 dugc x6a (vi dy, phén tr (28a) cling co thé dung dé chi polypeptit chira
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protein tién chét cta peptit Ea IGF-1 ciia ngudi trong d6 axit amin G42 dugc thay thé
bang axit amin serin va trong d6 axit amin E3 dugc x06a, axit amin R36 va R37 cung
duoc thay thé béng glutamin (Q), axit amin K68, S69, A70, R71 va S72 dugc x6a va
axit amin R74, R77 va R104 duoc dot bién thanh glutamin (Q).)

Ngoai ra, sang ché dé cap dén polypeptit chira protein tién chét cua IGF-1 cla
ngudi, co6 nghia 1a chira peptit Ea tir IGF-1 cta nguoi, duoc dung hop véi vung Fe ctua
globulin mién dich va trong d6 axit amin glyxin & vi tri 42 dugc thay thé bang mdt axit
amin khac va trong d6 viéc danh sb cac axit amin phan IGF-1 ctia protein ndy tuong ting
v6i SEQ ID NO.: 5. Peptit E ¢6 thé 1a peptit Ea, Eb, hodc Ec va axit amin duoc thay thé

vao vi tri 42 1a serin.

Do d6, theo mdt phuong an, sang ché dé cap dén polypeptit chira protein tién chat
ctia IGF-1 cta nguoi; (a) trong d6 axit amin G42 dugc x6a hodc dugc thay thé bang axit
amin serin; va (b) axit amin nay duoc lién két véi ving Fe cua globulin mién dich, cu
thé 1a vung Fc dugc cai bién, cu thé 1a vung Fc, dugc céi bién dé diéu bién su gén két
ctia né vé6i thu thé Fe. Vi du, mét hoic nhidu axit amin c6 thé dugc thay thé bﬁng mot
gbc axit amin khac sao cho ving Fc ¢6 i lyc véi thu th Fc hodc thanh phan C1 ciia con
dudng bd thé bi bién ddi. Ving Fc duge goi 1a cac vung Fe cia globulin mién dich cAm
da duge mod ta trong linh vuc k¥ thut nay: LALA va N297A (Strohl, W., 2009, Curr.
Opin. Biotechnol. vol. 20(6):685-691); va D265A (da néu trong tai liéu cia Baudino et
al., 2008, J. Immunol. 181: 6664-69; Strohl, W.). Vi du, khang thé IgG1 c6 vung Fc cam
chira dot bién duoc goi 1a LALA gdm dot bién L234A va 1.235A trong trinh tu axit
amin Fc IgG1. Mot vi du khéc 14 khang thé IgG1 cam chira dot bién D265A. Mot vi du
khac 1a khang thé IgG1 cAm chtra dot bién N297A, tao ra cac khang thé aglycosyl hoa/
khong glycosyl hoa.

Vén @& v& LALA néu trén dugc md ta chi tiét hon trong bing sing ché My s6
US5,624,821 va US5,648,260 déu cua tac gia Winter et al. Do d6, Theo mot phuong an
protein tién chéit cua IGF-1 cta nguoi duge boc 16 & day duge dung hop véi ving Fe
chira dot bién L234A va L235A hodic dot bién D265A hojc dot bién N297A. Cac clu
triic Fc LALA, D265A hoac N297A nay lam gidm hoat tinh ADCC.

Theo mdt phuong an, polypeptit nay chira protein tién chit cua peptit Ea IGF-1

cta ngudi dung hop véi viung Fe cta globulin mién dich, trong d6 axit amin glyxin & vi
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tri 42 duoc thay thé bang axit amin serin, chita sy x6a va/hodc cac dot bién bd sung &
cac axit amin G1, P2, E3, R36, R37, K68, S69, A70, R71, S72, R74, R77 va/hodc R104.

Céc vi du vé cac phan tir nay bao gbm, nhung khong chi gii han & cac polypeptit
dudi day:

Polypeptit chira protein tién chét cua peptit Ea IGF-1 ciia nguoi dung hop véi
ving Fe ctia globulin mién dich trong d6 axit amin glyxin & vi tri 42 dugc thay thé bang
axit amin serin, trong d6 viéc danh sb cac axit amin phan IGF-1 cta protein dd néu
tuong tmg véi SEQ ID NO.: 5 va trong d6 (cac) axit amin:

(1b) G1, P2, E3 duogc x0a, axit amin R36 dugc thay thé hodc duoc x6a va axit amin R71

va S72 duoc x0a.

(2b) G1, P2, E3 dugc x0a, axit amin R36 duoc thay thé bang glutamin (Q) va axit amin
R71 va S72 duogc x6a.

(3b) G1, P2, E3 dugc x0a, axit amin R37 dugc thay thé hodic dugc x6a va axit amin R71

va S72 duogc x06a.

(4b) G1, P2, E3 dugc x0a, axit amin R37 dugc thay thé bang axit glutamic (E) va axit

amin R71 va S72 duoc x0a.

(5b) G1, P2, E3 dugc x0da, axit amin R37 duoc thay thé béng alanin va axit amin R71 va

S72 duoc xoa.

(6b) G1, P2, E3 dugc x06a, axit amin R37 dugc thay thé béng prolin (P) va axit amin
R71 va S72 dugc x6a.

(7b) G1, P2, E3 dugc x0a, axit amin R36 va R37 duogc thay thé hodc duge x6a va axit

amin R71 va S72 duoc x0a.

(8b) G1, P2, E3 dugc x0a, axit amin R36 va R37 cing dugc thay thé biang glutamin (Q)

va axit amin R71 va S72 dugc x0a.

(9b) G1, P2, E3 dugc x06a, axit amin R36 dugc thay thé b'?lng glutamin (Q), R37 dugc

thay thé bing alanin va axit amin R71 va S72 dugc x0a.

(10b) G1, P2, E3 dugc x0a, axit amin R36 dugc thay thé hodc dugc x6a va axit amin

R71 va S72 duogc x6a va axit amin R74 duge dot bién thanh glutamin (Q).
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(11b) G1, P2, E3 dugc x06a, axit amin R36 dugc thay thé hodc dugc x6a va axit amin

R71 va S72 duge x6a va axit amin R74 va R77 duge dot bién thanh glutamin (Q).

(12b) G1, P2, E3 dugc x06a, axit amin R36 dugc thay thé hodc dugc xd6a va axit amin

R71 va S72 duge x6a va axit amin R74, R77 va Q104 duoc dot bién thanh glutamin (Q).

(13b) G1, P2, E3 dugc x6a, axit amin R36 dugc thay thé bang glutamin (Q) va axit amin
R71 va S72 duge x6a va axit amin R74 duoc dot bién thanh glutamin (Q).

(14b) G1, P2, E3 dugc x0da, axit amin R36 dugc thay thé bang glutamin (Q) va axit amin
R71 va S72 duge x6a va axit amin R74 va R77 duoc dot bién thanh glutamin (Q).

(15b) G1, P2, E3 duoc x6a, axit amin R36 dugc thay thé bing glutamin (Q) va axit amin
R71 va S72 duge x6a va axit amin R74, R77 va R104 dugc d6t bién thanh glutamin (Q).

(16b) G1, P2, E3 dugc x6a, axit amin R37 dugc thay thé bang axit glutamic (E) va axit

amin R71 va S72 dugc x6a va axit amin R77 dugc dot bién thanh glutamin (Q).

(17b) G1, P2, E3 dugc x06a, axit amin R37 dugc thay thé bang axit glutamic (E) va axit
amin R71 va $72 duoc x6a va axit amin R74 va R77 dugc dot bién thanh glutamin (Q).

(18b) G1, P2, E3 duogc x6a, axit amin R37 dugc thay thé bang axit glutamic (E) va axit
amin R71 va S72 dugc x6a va axit amin R74, R77 va R104 dugce dot bién thanh
glutamin (Q).

(19b) G1, P2, E3 dugc x0a, axit amin R37 dugc thay thé biang alanin (A) va axit amin
R71 va S72 duge x6a va axit amin R74 duoc dot bién thanh glutamin (Q).

(20b) G1, P2, E3 dugc x6a, axit amin R37 dugc thay thé bing alanin (A) va axit amin
R71 va S72 duge x6a va axit amin R74 va R77 duoc dot bién thanh glutamin (Q).

(21b) G1, P2, E3 dugc x0a, axit amin R37 dugc thay thé bang alanin (A) va axit amin
R71 va S72 dugc x0a va axit amin R74, R77 va R104 dugc dot bién thanh glutamin (Q).

(22b) G1, P2, E3 duoc x6a, axit amin R37 dugc thay thé bing prolin (P) va axit amin
R71 va S72 dugc x6a va axit amin R74 duoc dot bién thanh glutamin (Q).

(23b) G1, P2, E3 dugc x6a, axit amin R37 dugc thay thé bang prolin (P) va axit amin
R71 va S72 duogc x6a va axit amin R74 va R77 duge dot bién thanh glutamin (Q).

(24b) G1, P2, E3 duoc x0da, axit amin R37 dugc thay thé bang prolin (P) va axit amin
R71 va S72 duge x6a va axit amin R74, R77 va R104 dugc dot bién thanh glutamin (Q).
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(25b) G1, P2, E3 dugc xda, axit amin R36 va R37 cung duoc thay thé bang glutamin

(Q) va axit amin R71 va S72 dugc x6a va axit amin R74 dugc dot bién thanh glutamin
Q).

(26b) G1, P2, E3 dugc x6a, axit amin R36 va R37 cung dugc thay thé bang glutamin
(Q) va axit amin R71 va S72 dugc x6a va axit amin R74 va R77 duoc dot bién thanh

glutamin (Q).

(27b) G1, P2, E3 duogc x6a, axit amin R36 dugc thay thé bing glutamin (Q), R37 duoc
thay thé bang alanin va axit amin R71 va $72 dugc x6a va axit amin R74 va R77 duoc
d6t bién thanh glutamin (Q).

(28b) G1, P2, E3 dugc x6a, axit amin R36 va R37 cung duoc thay thé bang glutamin
(Q) va axit amin R71 va S72 dugc x6a va axit amin R74, R77 va R104 dugc dot bién
thanh glutamin (Q).

(29b) G1, P2, E3 dugc x6a, axit amin R36 dugc thay thé bang glutamin (Q), R37 duoc
thay thé béng alanin va axit amin R71 va S72 duoc x6a va axit amin R74, R77 va R104

duge dot bién thanh glutamin (Q).

(1c) G1, P2, E3 dugc x0da, axit amin R36 dugc thay thé hodc duoc xda va axit amin

K68, S69, A70, R71 va S72 dugc x0a.

(2¢) G1, P2, E3 dugc x0da, axit amin R36 dugc thay thé bang glutamin (Q) va axit amin
K68, S69, A70, R71 va S72 dugce xda.

(3¢) G1, P2, E3 dugc x06a, axit amin R37 duoc thay thé hodc duoc xda va axit amin

K68, S69, A70, R71 va S72 dugc x0a.

(4c) G1, P2, E3 dugc x0a, axit amin R37 dugc thay thé bang axit glutamic (E) va axit
amin K68, S69, A70, R71 va S72 dugc x0a.

(5¢) G1, P2, E3 dugc x0a, axit amin R37 dugc thay thé béng alanin va axit amin K68,
S69, A70, R71 va S72 dugc x0a.

(6¢) G1, P2, E3 dugc x6a, axit amin R37 dugc thay thé bang prolin (P) va axit amin
K68, S69, A70, R71 va S72 dugc x0da.

(7¢) G1, P2, E3 dugc xda, axit amin R36 va R37 dugc thay thé hodc duogc xda va axit
amin K68, S69, A70, R71 va S72 duogc x0a.

-20-



30883

(8c) G1, P2, E3 duoc x0a, axit amin R36 va R37 cing dugc thay thé bing glutamin (Q)
va axit amin K68, S69, A70, R71 va S72 dugc x0a.

(9¢) G1, P2, E3 dugc x06a, axit amin R36 dugc thay thé béng glutamin (Q), R37 dugc
thay thé b?mg alanin va axit amin K68, S69, A70, R71 va S72 dugc x0da.

(10¢) G1, P2, E3 dugc x06a, axit amin R36 dugc thay thé hodc dugc x6a va axit amin

K68, S69, A70, R71 va S72 dugc xba va axit amin R74 dugc dot bién thanh glutamin
Q).

(11¢) G1, P2, E3 dugc x0a, axit amin R36 dugc thay thé hodc dugc xba va axit amin
K68, S69, A70, R71 va S72 dugc x6a va axit amin R74 va R77 dugc dot bién thanh
glutamin (Q).

(12¢) G1, P2, E3 dugc x06a, axit amin R36 dugc thay thé hodc dugc x6a va axit amin
K68, S69, A70, R71 va S72 dugce x0a va axit amin R74, R77 va Q104 dugc dot bién
thanh glutamin (Q).

(13¢) G1, P2, E3 dugc x6a, axit amin R36 duoc thay thé bang glutamin (Q) va axit amin
K68, S69, A70, R71 va S72 dugc x6a va axit amin R74 duoc dot bién thanh glutamin

Q).

(14¢) G1, P2, E3 dugc x06a, axit amin R36 duoc thay thé béng glutamin (Q) va axit amin
K68, S69, A70, R71 va S72 dugc x6a va axit amin R74 va R77 dugc dot bién thanh
glutamin (Q).

(15¢) G1, P2, E3 dugc x06a, axit amin R36 duoc thay thé bang glutamin (Q) va axit amin
K68, S69, A70, R71 va S72 dugc x6a va axit amin R74, R77 va R104 duoc dot bién
thanh glutamin (Q).

(16¢) G1, P2, E3 dugc x6a, axit amin R37 duoc thay thé bang axit glutamic (E) va axit
amin K68, S69, A70, R71 va S72 dugc x6a va axit amin R74 dugc dot bién thanh
glutamin (Q).

(17¢) G1, P2, E3 dugc x6a, axit amin R37 duoc thay thé bing axit glutamic (E) va axit
amin K68, S69, A70, R71 va S72 dugc xda va axit amin R74 va R77 duoc dot bién
thanh glutamin (Q).

(18¢) G1, P2, E3 dugc x6a, axit amin R37 duoc thay thé bing axit glutamic (E) va axit
amin K68, S69, A70, R71 va S72 dugc x6a va axit amin R74, R77 va R104 dugc dot
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bién thanh glutamin (Q). (19¢) G1, P2, E3 dugc x6a, axit amin R37 dugc thay thé bing
alanin (A) va axit amin K68, S69, A70, R71 va S72 dugc x6a va axit amin R74 dugc
dot bién thanh glutamin (Q).

(20c) G1, P2, E3 dugc x06a, axit amin R37 dugc thay thé béng alanin (A) va axit amin
K68, S69, A70, R71 va S72 dugc x6a va axit amin R74 va R77 dugc dot bién thanh
glutamin (Q).

(21¢) G1, P2, E3 dugc x06a, axit amin R37 dugc thay thé bang alanin (A) va axit amin
K68, S69, A70, R71 va S72 dugc x6a va axit amin R74, R77 va R104 dugc dot bién
thanh glutamin

(22¢) G1, P2, E3 dugc x06a, axit amin R37 duoc thay thé bing prolin (P) va axit amin
K68, S69, A70, R71 va S72 duge x6a va axit amin R74 dugc dot bién thanh glutamin

Q).

(23¢) G1, P2, E3 dugc x0a, axit amin R37 dugc thay thé biang prolin (P) va axit amin
K68, S69, A70, R71 va S72 72 duogc x6a va axit amin R74 va R77 duoc dot bién thanh
glutamin (Q).

(24¢) G1, P2, E3 dugc x0a, axit amin R37 duoc thay thé bang prolin (P) va axit amin
K68, S69, A70, R71 va S72 dugc x6a va axit amin R74, R77 va R104 dugc dot bién
thanh glutamin (Q).

(25¢) G1, P2, E3 dugc x6a, axit amin R36 va R37 cung duogc thay thé bang glutamin (Q)
va axit amin K68, S69, A70, R71 va S72 dugc x06a va axit amin R74 dugc dot bién
thanh glutamin (Q).

(26¢) G1, P2, E3 dugc x6a, axit amin R36 va R37 cung duoc thay thé bang glutamin (Q)
va axit amin K68, S69, A70, R71 va S72 duogc x6a va axit amin R74 va R77 duogc dot
bién thanh glutamin (Q).

27¢) G1, P2, E3 dugc x06a, axit amin R36 dugc thay thé bang glutamin (Q), R37 duoc
thay thé b%mg alanin va axit amin K68, S69, A70, R71 va S72 dugc xb6a va axit amin
R74 va R77 dugc dot bién thanh glutamin (Q).

(28¢) G1, P2, E3 dugc x0da, axit amin R36 va R37 cung duoc thay thé bang glutamin (Q)
va axit amin K68, S69, A70, R71 va S72 duoc x06a va axit amin R74, R77 va R104 duoc
dot bién thanh glutamin (Q).
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(29¢) G1, P2, E3 dugc x6a, axit amin R36 duoc thay thé bang glutamin (Q), R37 dugc
thay thé bing alanin va axit amin K68, $69, A70, R71 va S72 dugc x6a va axit amin
R74, R77 va R104 duoc dot bién thanh glutamin (Q).

Theo mdt phuong 4n khac sang ché dé cap dén cac protein dugc md ta trén day
chira polypeptit (1b)-(29¢) néu trén, trong d6 cac phan tir nay thay vi duoc dot bién &
cac vi tri 1-3, chi axit amin E3 duoc x6a (vi dy, phan tr (28c) nay cling co thé dé cap
dén polypeptit tao thanh protein tién chét cta IGF-1 ctia ngudi duge dung hop véi vang
Fc cua globulin mién dich trong d6 axit amin G42 dugc thay thé bang axit amin serin va
trong d6 axit amin E3 dugc xda, axit amin R36 va R37 cung dugc thay thé bang
glutamin (Q) va axit amin K68, S69, A70, R71 va S72 duoc x06a va axit amin R74, R77
va R104 duoc dot bién thanh glutamin (Q).)

Theo mot phuong an khac sang ché dé cap dén polypeptit néu trén (vi du, céc

polypeptit 1-29¢), chira peptit E duoc dot bién bao gdm axit amin:

a) VQAQQHTDMPKTQKEVHLKNASG (SEQ ID. NO.: 25), hodc

b) VQAQQHTDMPKTQKYQPPATNKNTKSQRRKGS (SEQ ID. NO.: 26).
¢) VQAQQHTDMPKTQKEVHLKNASRGSAGNKNYQM (SEQ NO: 115)

Theo mot phuong an khéc, sang ché dé xuét protein tién chit ctia IGF-1 dugc md
ta truge do duge dung hop véi vung Fc, trong dé vung Fe ¢6 thé duoc dung hop truc
tiép vai tién polypeptit IGF-1 cai bién hodc ¢6 thé duoc ndi véi ving ban 18 bang cach
str dung céc k§ thuat ADN téi to hop dugc biét 15 trong linh vuc k¥ thuat nay. Néu ADN
ving ban 1& duge sir dung, ving Fc ¢6 thé duge ndi v6i phin bit ky ctia polypeptit tién
chét ctia IGF-1 cai bién nay. Theo mot phuong an, ving Fc dugc dung hop truc tiép véi
diu C cua polypeptit tién chét ciia IGF-1 cai bién. Theo phuwong 4n khac, ving Fc dugc
nbi véi dau C cua polypeptit tién chét ctia IGF-1 cai bién bang phan tir ndi Gly Ser (-

GS-).

Phin t ndi ADN c6 thé dugce dung dé tao ra vi tri gii han giita c4c thanh phén
dé d& dang thao tac. Phan tir nbi ciing c6 thé duoc d& xuat dé tang cudng su biéu hién
cua polypeptit ndy trong té bao vat cha, dé lam giam tré ngai vé cdu trac 1ap thé (steric
hindrance) sao cho thanh phin nay c6 thé suy doan chu triic bac ba hodc bac bén tdi wu

cia n6 va’hodc twong tac thich hop véi phan tir dich cia nd. V€ cic phén tr ndi va

-32-



30883

phuong phép x4c dinh cdc vung dém mong mubn, xem, vi du, George et al. (2003)

Protein Engineering 15:871-879.

Trinh tu cua ph?ln tt ndi ¢6 thé chira mot hodic nhiéu axit amin von di lién két véi
thanh phén thu thé, hodc c6 thé c6 mét trinh tuy duoc thém vao dung dé tdng cudng su
biéu hién ctia protein dung hgp nay, tao ra cac vi tri quan tAm dic biét dugc mong mudn,
cho phép thanh phan cic mién chira thanh phin tao thanh céc ciu tric bac ba ti wu
va/hodc dé ting cuong su twong tac ciia mot thanh phan véi phan ti dich ctia n6. Theo
mdt phwong 4n, phan tir ndi nay chira mot hodc nhiéu trinh tu peptit c6 dd dai trong
khoang 1-100 axit amin, t5t hon 13 1-25 axit amin. Theo mdt phuong an, phin ttr ndi nay
¢6 d6 dai 1a 1-5 axit amin. Theo mdt phuong an, phan tir ndi nay 1a trinh tu ba axit amin;
cu thé hon, trinh tu ba axit amin ndy 1a Gly Pro Gly. Theo phuong 4n khéc, phan tir nbi

nay la Gly Ser.
Céc vi du ctia cac phan tir ban 18 nay bao gdm, nhung khong chi gi6i han &, cac
polypeptit dudi day:
ban 1& 1: CPPCPA (SEQ ID NO.: 22)
ban 1& 2: DKTHTCPPCPA (SEQ ID NO.: 23)
béan 1& 3: EPKSCDKTHTCPPCPA (SEQ ID NO.: 24)

Do d6, sang ché dé cap dén polypeptit chira protein tién chit cta peptit Ea IGF-1
ctia ngudi duoc dung hop véi viing Fe ctia globulin mién dich, cu thé 1a ving Fc duogc
cai bién, cu thé 1a ving Fe, duoc cai bién dé didu bién su gén két cia n6 véi thu thé F,
t5t hon 1a duoc cai bién bang cach thay thé mot hodc ca hai axit amin 234 va 235 bang
alanin nhu da néu, trong d6 axit amin glyxin & vi tri 42 dugc thay thé bang serin, trong
d6 viéc danh sb cac axit amin nay twong tmg v6i SEQ ID NO.: 5 va trong d6 vung Fc
ctia globulin mién dich nay dugc dung hop véi protein tién chét ctia IGF-1 thong qua
ving ban 18.

Céc vi du vé cac phan tir ndy bao gdm, nhung khong chi gi6i han &, cac
polypeptit dudi day:
hlgF1-Ea-Fc_mut 13/2_E (SEQ ID NO.:8)

higF1-Ea-Fc_mut 13/2_ A (SEQ ID NO.:9)
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hlgF1-Ea-Fc_mut 13/2_C (SEQ ID NO.:10)
higF1-Ea-Fc_mut 13/2_F (SEQ ID NO.:11)
hIgF1-Ea-Fc_mut 04/2_E (SEQ ID NO.:12)
hlgF1-Ea-Fc_mut 04/2_A (SEQ ID NO.:13)
higF1-Ea-Fc_mut 04/2_F (SEQ ID NO.:14)
Theo mot phuong an cu thé cua sang ché, axit amin R71 va S72 cua protein tién
chét ctia IGF-1 néu trén c6 thé dugc dot bién nhu sau:

(1) X6a mot hoac ca R71 va S72, va/hodc

(2) Dot bién mot hodc ca R71 va S72 thanh axit amin khong phai axit amin ¢6 tinh bazo,

nhu 13 alanin, va/hoac

(3) Dot bién chén mdt hodc nhiéu axit amin khong phéi axit amin ¢6 tinh bazo giita R71

va S72, va/hodc
(4) Pat vi tri glycosyl héa gan R71 va S72 c6 tac dung che vi trf clia proteaza, va/hodc

(5) Peg hoa diém dinh huéng bing cach st dung sy thay thé R71 ho#c S72, hoic dot

bién chén gin hoic gitta R71 va S72, bang axit amin khong phai axit amin ty nhién.

Céc phuong phap dé cai bién protein nhu phuong phép tao dot bién diém dinh
huéng, viéc dua vao cac vi tri glycosyl hoa hodc peg hoa diém dinh hudng duoc biét rd

béi ngudi c6 hiéu biét trong linh vuc k§ thuat nay.

Theo mot phuong an, vung Fc dugc cai bién dé didu bién su gin két ctia n6 véi
thu thé Fc. Theo mot phuong an, ving Fc duge cai bién dé giam ai luc ctia n6 vdi thu
thé Fc. Theo mot phuong an, ving Fc duoc cdi bién dé giam hoat tinh ADCC. Theo mot

phuong an, vung Fc dugc céi bién ngin can hoat tinh ADCC.

Theo mdt phwong 4n, sang ché dé xuét polypeptit chira SEQ ID NO.: 8 (hIgF1-
Ea-Fc_mut 13/2_E). Theo mdt phuong 4n, sang ché d& xuét polypeptit chira SEQ ID
NO.: 9 (hIgF1-Ea-Fc_mut 13/2_A). Theo mdt phuong 4n, sang ché dé xuit polypeptit
chita SEQ ID NO.:10 (hIgF1-Ea-Fc_mut 13/2 C). Theo mdt phuong 4n, sang ché dé
xuét polypeptit chira SEQ ID NO.: 11 (hIgF1-Ea-Fc_mut 13/2_F).
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Theo mét phuong an, sang ché dé xuit polypeptit chira SEQ ID NO.:12 (hIgF1-
Ea-Fc mut 04/2_E).

Theo mdt phuong an, sang ché dé xuét polypeptit chira SEQ ID NO.:13 (hIgF1-
Ea-Fc_mut 04/2_A).

Theo mo{t phuong an, sang ché dé xuét polypeptit chira SEQ ID NO.:14 (hIgF1-
Ea-Fc_mut 04/2_F).

Theo mot phuong 4n, sing ché dé xuat polypeptit gdm cac SEQ ID NO.:8, 9, 10,
11, 12, 13 hoac 14.

Theo mot phwong an, sang ché dé

95%, it nhat 1a
NO.: 8.

Theo mot
95%, it nhét la
NO.: 9.

Theo mot
95%, it nhét 1a
NO.: 10.

Theo mot
95%, it nhat la
NO.: 11.

Theo mot
95%, it nhat la
NO.: 12.

Theo mot
95%, it nhét 1a
NO.: 13.

96%, it nhat 1a

phuong an, sang

96%, it nhat la

phuong an, sang

96%, it nhét la

phuong an, sang

96%, it nhat la

phuong &n, séng

96%, it nhat la

phuong &n, séng

96%, it nhat la

97%, it

ché dé

97%, it

ché deé

97%, it

ché dé

97%, it

ché dé

97%, it

ché dé
97%, it
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xuat polypeptit c6 do
nhat 1a 98%, it nhat

xuit polypeptit c6 dod
nhat 1a 98%, it nhét

xudt polypeptit c6 do
nhat 1a 98%, it nhét

xuét polypeptit c6 do
nhét 1a 98%, it nhét

xudt polypeptit co do
nhat 12 98%, it nhét

xudt polypeptit c6 do
nhét 1a 98%, it nhat

ddng nhat it nhat la
A 99% véi SEQ ID

ddng nhit it nhat la
la 99% véi SEQ ID

ddng nhét it nhit la
la 99% vo1 SEQ ID

ddng nhét it nhat la
la 99% voi SEQ ID

dbng nhit it nhat la
la 99% voi SEQ ID

ddng nhét it nhat la
la 99% voi SEQ ID
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Theo mot phuong an, sang ché dé xudt polypeptit c6 dd dong nhat it nhat 1a
95%, it nhat 12 96%, it nhat 1a 97%, it nhat 1a 98%, it nhat la 99% véi SEQ ID
NO.:14.

Theo mdt phuong an, cac polypeptit theo sang ché dugc glycosyl hoa.

Dot bién axit amin

Nhu duoc dé cap ¢ trén, nhidu axit amin c6 thé duge dot bién thanh axit amin
khac. Thong thuong la axit amin dugc thay thé bang gbc alanin. Tuy nhién, axit amin
khac ¢6 thé duoc sir dung, chéng han nhu axit amin khong phai axit amin tu nhién hodc
axit amin tu nhién tr nhém khac (cé nghia 1a nhom phéan cuc, nhdm c¢6 tinh axit, nhém
¢6 tinh bazo hodc nhom khong phan cuc). Cac phuong phap dé dua dot bién vao axit
amin cua protein duoc biét rd boi ngudi ¢6 hiéu biét trong linh vuc k¥ thuét nay. Xem,
vi du, Ausubel (ed.), Current Protocols in Molecular Biology, John Wiley and Sons, Inc.
(1994); T. Maniatis, E. F. Fritsch and J. Sambrook, Molecular Cloning: A Laboratory
Manual, Cold Spring Harbor laboratory, Cold Spring Harbor, N.Y. (1989)). Cac phuong
phap bao gém, nhung khong chi gi¢i han &, su khuéch dai ADN ma héa cho bién thé
polypeptit hoat dong vé mit chtic nang hodc cdc manh cua no bang phan ung chudi
triang hop (PCR) thuc hién bing cac mdi gdy dot bién va lap rap cac manh nay bang
PCR ghép ndi néu can thiét hodc dua vao cac dot bién bang cach str dung cac kit thuong
mai san c6 nhu 1a "QuikChange. TM. Site-Directed Mutagenesis Kit" (hdng Stratagene).
Xem, vi du, Ausubel (ed.), Current Protocols in Molecular Biology, John Wiley and
Sons, Inc. (1994); T. Maniatis, E. F. Fritsch and J. Sambrook, Molecular Cloning: A
Laboratory Manual, Cold Spring Harbor laboratory, Cold Spring Harbor, N.Y. (1989)).
Hon nita, cac trinh tu dot bién co thé thu duoc béng cach téng hop gen nhan tao 1a mot
dich vu dugc cung cip boi cac cong ty thwong mai (vi du, Geneart, Life Technology).
Su tao thanh cua cac bién thé hodc dan Xuét cua polyeptit hoat dong vé mit chuc nang
tir polypeptit bang cach thay thé axit amin ma khong lam anh hudng chic ning cta

polypeptit c6 thé dugc thuc hién boi ngudi co hiéu biét trong linh vurc k¥ thudt nay.

Cac vung Fc ctia globulin mién dich
Theo mot phuong an, vung Fc 1a tir IgG, IgM hodc IgA. Theo mot phuong an

vung Fc ¢6 ngudn gde tir IgG. Mién Fc cua IgG nay co thé duoc chon tir cic isotyp
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IgG1, IgG2, IgG3, va [gG4, cling nhu allotyp bét ky bén trong mdi nhém isotyp. Theo

mot phrong an vung Fe nay 1a ving Fe clia nguoi.

Ving Fc ¢6 thé duge bién ddi bang cach thay thé it nhat mot gbc axit amin bang
mot gbe axit amin khac dé bién ddi cac chiic ning dép Gng cla vung Fe. Vi dy, mot
hogic nhidu axit amin c6 thé duge thay thay thé biang mot gdc axit amin khic sao cho
ving Fe nay ¢6 ai lyc véi thy thé Fe hodc thanh phin C1 cta con dudng b thé bién doi.
Véin d& nay duoc md ta chi tiét hon trong bang sang ché My s US5,624,821 va
US5,648,260, déu cua tac gia Winter et al. Trong trudng hop cu thé, cac gbc 234 va 235
c6 thé bi dot bién. Trong trudng hop cu thé, cac dot bién nay c6 thé 14 thanh alanin. Do
d6 theo mot phuong an, khang thé theo sang ché c6 dot bién trong ving Fc & mot hodc
ca hai axit amin 234 va 235. Theo phuong an khic, mt hodc cd hai axit amin 234 va
235 ¢6 thé duoc thay thé bing alanin. Vi du nhu mdt bién thé Fc trong d6 cac 234 va
235 duoc thay thé bang alanin thuong duge ding dé chi dot bién “LALA”. Cac ciu triic
Fc LALA nay giam hoat tinh ADCC. Theo mdt phuong an, protein tién chit cia IGF-1
duge nbi voi Fe LALA clia IgGl.

Lién két
“Puge dung hop véi” hodic “duge ndi véi” nhu duge ding & ddy trong pham vi

theo sang ché dugc dung hop véi/dugc ndi véi ving Fe clia globulin mién dich, c¢6 thé

c¢6 nghia 1 két hop hai polypepptit khong tu nhién xuét hién trong cting mot polypeptit.

Vung Fe ctia globulin min dich c6 thé dugc dung hop truc tiép voi polypeptit
IGF-1 cai bién hodc c6 thé duge ndi bing phin tir ndi bang cach st dung cac k¥ thuat
ADN téi t6 hop da dugc biét 13 trong linh vuc k§ thuat nay. Néu phan tir ndi ADN dugc
st dung, ving Fc ¢ thé duoc ndi véi phan bit ky caa polypeptit IGF-1 cai bién. Theo
mot phuong an vung Fc dugc dung hop truc tiép v6i dau C cua polypeptit IGF-1 cai
bién. Theo phuong 4n khac, ving Fc duge ndi véi dAu C polypeptit IGF-1 cai bién bing
phan tir ndi Gly Ser (-GS-) va/hodc ving ban 18 (SEQ ID NO.: 22 dén 24) véi, nhu 1a
higF1-Ea-Fc mut 13/2_E (SEQ ID NO.: 8), higF1-Ea-Fc_mut 13/2_A (SEQ ID NO.:
9), higF1-Ea-Fc_mut 13/2_ C (SEQ ID NO.: 10), hIgF1-Ea-Fc mut 13/2 F (SEQ ID
NO.: 11), hIigF1-Ea-Fc_mut 04/2_E (SEQ ID NO.: 12), hIgF1-Ea-Fc_mut 04/2_A (SEQ
ID NO.: 13) hodc hIgF1-Ea-Fc_mut 04/2 F (SEQ ID NO.:14).
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Phin tt ndi ADN c6 thé duoc ding dé cung cp vi tri gi¢i han giita cac thanh
phan dé d& dang thao téc. Phan tir ndi c6 thé ciing duoc dé xuit d& tang cudng su biéu
hién cuia polypeptit ndy trong té bao chu, dé giam su can trd cdu hinh lap thé sao cho
thanh phﬁn nay cé thé du doéan céu tric bac ba va/hoic bac bdn tdi wu cua nd vahoic
tuwong tac cac thich hop v6i phan tir dich cua nd. Véi cac phén tir nbi va cac phuong
phap dé xac dinh cac vung dém c6 thé duoc mong muén, xem, vi du, George et al.

(2003) Protein Engineering 15:871-879.

Trinh tu cta phé‘ln t&r nbi c6 thé bao gém mot hodc nhiéu axit amin von lién két
dugc voi thanh phﬁn thu thé, hoic ¢ thé mot trinh tu dugc thém vao ding dé tdng
cudng su biéu hién ciia protein dung hop nay, cung cap cac vi tri quan tAm dic biét duoc
mong mubn, cho phép cac thanh phan cudn gip nén cic cdu tric bac ba toi wu va/hoic

dé ting cudng su tuong tac cia thanh phén v&i phan tir dich cia né.

Theo mot phuong an, phin tir ndi nay chira mot hodc nhiéu trinh tu peptit c6 dd
dai trong khoang 1-100 axit amin, t6t hon 1a trong khoang 1-25. Theo mdt phuong 4n,
phan tir ndi nay c6 do dai trong khoang 1-5 axit amin. Theo mot phuong én, phan tir ndi
nay la mot trinh tu ba axit amin; cu thé hon, trinh tu ba axit amin nay 1a Gly Pro Gly.

Theo phuong an khac, phan tir ndi nay 1a Gly Ser.

Axit nucleic

Sang ché ciing dé xuit cac phan tir axit nucleic ma héa cho polypeptit theo sang
ché. Céc trinh tu axit nucleic dugc wu tién 13 cac trinh tw ma hoa higF1-Ea-Fc_mut
13/2_ E, higF1-Ea-Fc mut 13/2 A, hlgFl-Ea-Fc mut 13/2_C, hlIgFl-Ea-Fc_mut
13/2_F, higF1-Ea-Fc mut 04/2_E, higF1-Ea-Fc_mut 04/2_A hodc higF1-Ea-Fc_mut
04/2_F (SEQ ID NO.: 15-21).

Céc phan tir axit nucleic theo sang ché c6 thé & dang ARN, nhu 1a mARN, hoic &
dang ADN, bao gbém, vi du, cADN hogc ADN tong hop. Céc phan tir axit nucleic nay c6
thé 12 mach doi hodc mach don. ADN mach don c6 thé 1a mach mang ma con duoc goi
1a mach c6 nghia, hoic n6 c6 thé 1a mach khong mang mi, con dung dé chi mach db6i

nghia.

Sy thodi héa clia ma di truyén da duge biét r6. Do d6 hai hodc nhiéu trinh tu axit

nucleic ¢6 thé ma héa cho cung mot trinh tu polypeptit. Cac trinh ty axit nucleic bién thé
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nay dugc bao gdm trong pham vi cta don séng ché. Trén thuc té, tt hon 13 ¢6 thé tao ra
céc cai bién bao toan trinh tu axit nucleic dé cai thién su biéu hién ctia polypeptit theo

séang ché.

Sang ché con dé xut vecto chira axit nucleic theo sang ché. Vecto nay co thé 1a
vecto tach dong hodc vecto biéu hién. Theo mot phwong 4n, axit nucleic nay c6 thé dugc
bao g@)m bén trong vecto biéu hién mang cac yéu t5 cAn thiét cho su biéu hién c¢6 hiéu
qua dugc biét rd béi ngudi c6 hidu biét trong linh vuc k¥ thuat nay. Céc yéu t6 bao gdm,
vi du, promoto, nhu 13, vi du, promoto- yéu td ting cudng Cytomegalovirus (CMV),
trinh tu tin hiéu cho qué trinh tiét, nhu 12 trinh tu c6 trong tu nhién hogc trinh tu bét ky
da bibt khac dé tao didu kién cho qué trinh tiét, tin hiéu gin dudi polyadenin va yéu tb
két thuc phién ma, vi du, c6 ngudn gdc tir gen hormon sinh truéng cta bo (Bovine
Growth Hormone - BGH), yéu t6 cho phép su tai ban episom va sy tai ban & sinh vét
nhén so (vi dy, tAm tai ban SV40 va ColE1 hodc c4c tam tai ban khac da biét trong linh
vuc k§ thuat nay) va cac yéu t6 cho phép su chon loc, nhu 1a gen khang ampixilin va chi

thi zeoxin hoac hygromyxin.

Theo mot phuwong 4n sang ché dé& xuat phan tir axit nucleic d phéan 14p chia trinh

tu nucleotit dugc chon tir nhom bao gém:
a) trinh tu polynucleotit dugc trong SEQ ID NO.: 15 hodc trinh tu bd sung ciia né;

b) trinh tu polynucleotit chira trinh tu c6 do d6ng nhat vé trinh tur it nhét 1& 90%, it nhat
14 95%, it nhét 1a 96%, it nhét 12 97%, it nhét 13 98% hoic it nhit 1 99% so véi toan bd
trinh tu dugc trong SEQ ID NO.: 15;

¢) trinh tu polynucleotit dugc trong SEQ ID NO.: 16 hodc trinh tu bd sung cia no;

d) trinh ty polynucleotit chira trinh ty c6 do déng nhét vé trinh tu it nhat 1a 90%, it nhét
13 95%, it nhit 1a 96%, it nhat 1a 97%, it nhat 1a 98% hoic it nhét 12 99% so véi toan bd
trinh tu dugc trong SEQ ID NO.: 16;

e) trinh tu polynucleotit dugc trong SEQ ID NO.: 17 hodc trinh tu bd sung ctia né;

f) trinh tu polynucleotit chira trinh tur ¢6 do ddng v& nhét trinh ty it nhat 1a 90%, it nhat
13 95%, it nhét 1a 96%, it nhét 12 97%, it nhét 12 98% hoic it nhit 1a 99% so véi toan bd
trinh tu dugc trong SEQ ID NO.: 17;
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g) trinh ty polynucleotit dugc trong SEQ ID NO.: 18 hodc trinh ty bd sung cua no;

h) trinh tu polynucleotit chira trinh tu ¢6 dd ddng nhét vé trinh tu it nhat 1a 90%, it nhit
13 95%, it nhat 1a 96%, it nhat 12 97%, it nhét 1a 98% hoic it nhét 1a 99% so véi toan bd
trinh tu dugc trong SEQ ID NO.: 18;

i) trinh tu polynucleotit dugc trong SEQ ID NO.: 19 hogc trinh tu bd sung cua no;

j) trinh tu polynucleotit chira trinh tw c6 do ddng nhét v& trinh tu it nhit 12 90%, it nhét
12 95%, it nhit 1a 96%, it nhit 1a 97%, it nhét 12 98% hoic it nhét 12 99% so v&i toan bd
trinh tu dugc trong SEQ ID NO.: 19;

k) trinh tu polynucleotit dugc trong SEQ ID NO.: 20 hodc trinh tu bd sung ciia nd;

1) trinh tw polynucleotit chtra trinh ty c6 it nhit 1a 90%, it nhit 1a 95%, it nhat 1a 96%, it
nhit 1a 97%, it nhat 12 98% hodc it nhét 1a 99% do ddng nhét trinh tu véi toan b trinh tu
duoc trong SEQ ID NO.: 20;

m) trinh tu polynucleotit dugc trong SEQ ID NO.: 21 hodc trinh ty bd sung cua no;

n) trinh tu polynucleotit chira trinh tir c6 d6 dong nhét vé trinh tu it nhit 1a 90%, it nhét
12 95%, it nhit 1a 96%, it nhit 1a 97%, it nhét 1a 98% hoic it nht 1a 99% so véi toan bd
trinh tu dugc trong SEQ ID NO.: 21.

Theo m6t phuong 4n khéc, sang ché dé cap dén cac polypeptit bién thé cua IGF-1
néu trén, trong d6 protein tién chét ctia IGF-1 ciia ngudi da néu dugc peg hoa. Su peg
hoa nay cu thé 14 dwoc wu tién cho protein tién chit cua IGF-1 khong dugce dung hop véi
vung Fc cta globulin mién dich ctia IgG cua ngudi. Su tiép hop véi poly(etylen glycol)
(PEG; su peg hoa) duge chiing minh la hitu ich dé kéo dai thoi gian ban hiy ciia céc
thudc didu tri chua protein. Nguoi ta du doan ring su peg héa clia cic polypeptit tién
chét cua IGF theo sang ché c6 thé tao ra cac lgi ich tuong tu trong dugc phdm. Cac
phuong phép peg héa IGF-1 da duoc biét 1o trong linh vuc k¥ thuat nay. Xem, vi du,
cong bd don sang ché My s6 2006/0154865, md ta cic tinh chat hitu ich ctia IGF-1 dugc
peg hoa mét 1an & lysin. Phan tir dugc peg hda mot l4n & lysin nay c6 thé dugc 1ap rap
thanh cac polypeptit tién chét cua IGF theo sang ché. Ngoai ra, su peg héa nay c6 thé
duoc thuc hién trén phan bat ky ciia polypeptit theo sang ché bang su dua vao axit amin

khong phai axit amin tw nhién. Céc axit amin khong phai axit amin tu nhién c6 thé duoc
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dua vao bing ky thuat dugc mo ta trong tai liéu cua Deiters et al., J] Am Chem Soc
125:11782-11783, 2003; Wang and Schultz, Science 301:964-967, 2003; Wang et al.,
Science 292:498-500, 2001; Zhang et al., Science 303:371-373, 2004 hodc trong bang
sang ché My sb 7,083,970. Mot cach ngén gon, mot sb hé théng biéu hién bao gém tao
dot bién diém dinh hudng tao ra codon v nghia, chéng han nhu codon amber TAG, vao
trong khung doc m¢ ma héa cho polypeptit theo sang ché. Céc vecto biéu hién nay sau
do duoc dua vao trong vat chu ma co thé st tARN dic hiéu v6i codon vd nghia dugc
dwa vao nay va thay bang axit amin khong phai axit amin ty nhién da chon. Axit amin
khong phai axit amin ty nhi€n cu thé 1a hitu ich cho muc dich tiép hop cac gbe Vi cac
polypeptit theo sang ché bao gdm cac polypeptit theo sang ché voi acxetylen va céc
chudi bén azido. Céc polypeptit phén tir tién chat cua IGF chira cac axit amin mdi nay
sau do ¢ thé dugc peg hoa & cac vi tri da chon trudce trong protein nay. Ngoai ra, cac
phén tir IGF da peg hoa khong chira peptit E nay ciing hiru dung dé lam chét diéu tri
bénh.
San xuat bién thé IGF-1 theo sang ché & té bao dong vat c6 vi

Piéu ché IGF-1 tu nhién clia ngudi trong céac hé théng biéu hién sinh vat nhan so
duoc biét 16 v6i ngudi co hiéu biét trung binh trong linh vuc k§y thuat nay. Biéu hién
trong cac té bao nhan thuc, cu thé 1a cac té bao chu la dong vat co v, doi luc 1a duoc vu
tién hon boi vi cac t& bao nhan thuc nay c¢6 nhiéu kha ning hon céc té bao nhan so trong

viéc lap rap va tiét ra protein cudn gép chinh xdc va c6 hoat tinh mién dich.

Céc té bao dong vat c6 vua dé biéu hién cac khang thé tai to hop theo sang ché bao
gdm té bao budng trimg ctia chudt Hamster Trung Qudc (té bao CHO) (bao gom, té bao
CHO-dhft, dugc mo ta trong tai liéu cua Urlaub va Chasin, 1980 Proc. Natl. Acad. Sci.
USA 77:4216-4220 st dung v6i chi thi chon loc DH FR, vi du, nhu duge mo ta trong tai
liéu cua R.J. Kaufman va P.A. Sharp, 1982 Mol. Biol. 159:601-621), té bao HEK293
(dong té bao tir 293 té bao than gbc phoi cia nguoi), té bao NSO- té bao u tiy clia
chuét, t& bao COS va té bao SP2. Céc té bao chi duge uu tién 1a té bao bién thé CHO
K1. Tuy nhién, su biéu hién cua IGF-1 trong dong té bao CHO dan dén su tc ché sinh
truéng té bao va ham luong protein IGF-1 thap (xem cac fig. 11/12). Su lam giam biéu
hién/lam bat hoat IGF-1-R 6n dinh trong té bio CHO bang cach st dung k§ thuat

“nucleaza ngodn tay kém” tao ra sy cai thién sinh truéng t& bao va ham lugng protein
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IGF-1 cao hon (cac Fig. 14, 15, 16). Té bao CHO véi su biéu hién IGF-1-R gidm
(si/shARN lam giam biéu hién) chuyén nhiém bén cac plasmit ma hoa IGF-1 da tao ra
ham lugng tich liiy cao gip khoang 5 1an so véi cac té bao CHO kiéu dai chuyén nhiém
bén. Tham chi ham luong tich lily cao hon ¢6 thé dugc do sau khi sy chuyén nhiém bén
ctia dong té bao lam bat hoat IGF-1-R. Su ting ham lugng cua IGF-1 tai t6 hop gip 5-20
14n c6 thé dugc phat hién so sanh v6i dong té bao CHO kiéu dai. Tém lai, nhitng s6 liéu
nay chirmg minh rang sy lam giam biéu hién hodc lam bt hoat gen thu thé IGF-1 trong
dong té bao dong vat c6 v ¢6 thé cai thién dang ké viée san xudt IGF-1 va cdc bién thé

cua no.

Vi thé, phuong phap thich hop dé san xuit IGF-1 tai t6 hop hodc cac bién thé cia
n6 trong té bao dong vat c6 vi, vi du, té bao CHO, trong d6 té bao dong vat c6 va da
néu sé& bi lam suy giam su biéu hién vé mit chtrc nang thu thé cia yéu t6 sinh truéng

twong tu Insulin 1 (IGF-1R) bao gdm cac budc sau day:

a. San xuat t€ bao dong vat ¢ va s€ bi 1am suy gidm sy bicu hién vé mit chirc nang

thu thé cta yéu t6 sinh truéng twong tu Insulin 1;

b. Bién nap vecto biéu hién chira phan tir axit nucleic ma hoa IGF-1 hodc bién thé cua
n6 vao té bao & bude a.;

c. Chon loc té bao da bién nap & buée b.;

d. Nudi cay té bao duoc chon loc & bude c. trong diéu kién cho phép sy bicu hién cua

IGF-1 hodc bién thé cua no; va

e. Thu IGF-1 hodc bién thé ciia né tir t& bao dong vat c6 vi duge nudi cdy trong budc

d.,

trong d6 ngoai thu tu tr budc a. va b.,co thé dugc dao trat tu hodc thuc hién ca hai bude

nay cung luc.

Ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thuat nay biét 1am thé nao dé
bién nap, chon loc va nudi céy céc té bao dong vat cé va da duoc cai bién vé& mit di
truyén, vi du, t& bao CHO, nhu té bao bién thé CHO-K1, t& bao bién thé CHO-DUXBI11
hodic té bao CHO-DG44. Cac budc tién hanh quy trinh chon loc thong thudng dugc
dung dé tao thuén loi cho viéc chon loc té bao ma c6 vé nhu 1a d3 duoc cai ADN tai td

hop ma hoda protein didu tri mong mudn, nhu yéu té sinh truéng, vi du, IGF-1. Tinh
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khang khang sinh ho#c kha nang sinh trudéng trong mdi truong chon loc vé dinh dudng
¢6 dugc nhdr gen duoc cai dong thoi vao trong vecto bién nap duoc str dung cach thong
thuong. (xem Weber, W. va Fussenegger, M. (2003) ) Inducible gene expression in
mammalian cells, in Gene transfer and expression in mammalian cells, (Makrides, S.C.,
Ed.), Elsevier: Amsterdam, pp. 589-604.) (Efficient selection for high-expression
transfectants with a novel eukaryotic vector: Niwa Hitoshi, Yamamura Ken-ichi,
Miyazaki Jun-ichi). Hai hé théng biéu hién CHO phd bién nhét dé san xuét protein téi to
hop st dung su chon loc methotrexat (MTX) dua vao dihydroforlat reductaza (DHFR)
hodc su chon loc methionin sulfoximin (MSX) dya vao glutamin synthetaza (GS) (Rita
Costa A, Elisa Rodrigues M, Henriques M, Azeredo J, Oliveira R. Eur J Pharm
Biopharm. 2010 Feb; 74(2):127-38. Epub 2009 Oct 22. Guidelines to cell engineering

for monoclonal antibody production).

Vecto dic biét thich hop dé tao ra polypeptit trong té bao dong vat ¢ vi, cu thé
1a cac t& bao dong vat gdm nhidm nhu 1a CHO va té bao khiém khuyét gen DHFR da
duoc boc 10 trong cac cong bb don sang ché qudc té s6 WO09080720A. Day 1a mot s6
phuong phép thich hop da biét trong linh vurc k§ thuat nay dé dua vecto biéu hién vao
trong té bao cht dong vat c6 vii. Cdc phuong phap twong tmg bao gdbm nhung khong
gidi han & phuong phap chuyén nhiém canxi phosphat, xung dién, chuyén nhiém hat m&
(lipofection), chuyén gen qua trung gian biolistic va polyme. Cac té bao chu thich hop
d3 duoc mo ta trude d6. Sau khi dua vecto biéu hién axit nucleic trong trong té bao ch,
cac thé bién nap thu dugc dugc nudi cdy trong diéu kién chon loc thich hgp dé thir
nghiém sy biéu hién cta gen c6 chtra chi thi chon loc té bao dong vat c6 vu dugce boc 10
trong cassett biéu hién (MSM). Diéu ndy co6 nghia 13, vi du, khi gen chi thi chon loc
dong vat c6 va 1a gen khang khang sinh, cac thé bién nap dugc nudi cdy trong moi
trrong chira khang sinh twong tmg hoat dong trong té bao dong vat c6 vii va céc thé bién
nap sdng sét trong cic diéu kién nay dugc chon, nhu vy cho phép thu duge cac thé bién
nap biéu hién gen chi thi va nhu viy gen ndy da dugc két hop vao vecto ndy. Ngoai ra,
budce chon loc tht hai c6 thé duoc thuc hién béng cach nuoi céy cac thé bién nap néu
trén trong moi truong chon loc thich hop dé chon loc gen chi thi c6 kha nang chon loc
va ¢6 kha nang khuéch dai chira trong casset biéu hién (MASM). Vi du, trong trudng
hop DHFR duoc st dung 1am gen chi thi ¢6 kha ning chon loc va ¢6 kha néng khuéch

dai, cac thé bién nap c6 thé dugc nudi cay trong moi truong khong chira nucleotit hoéc
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khong chira purin trong sy c6 mét cua chit tc DHFR. Trong trudng hgp promoto cam
ung dugce st dung trong it nhét mot casset biéu hién, tin hiéu clia su cdm ng twong tng
nén duoc tao ra dé bat du su biéu hién cta polypeptit nay. Dé st dung hé théng chon
loc/khuéch dai DHFR, té bao chu d néu c6 thé duoc nudi céy trong su c6 mét cla chét
trc ché DHFR. Céc chit trc ché DHFR thich hop la chit khang axit folic ching han nhu
1a, vi du, MTX. Néng d6 chét khang axit folic/MTX str dung phu thudc vao té bao chu
va va bién thé DHFR dugc két hop trong vecto nay. Khoang ndng dd c6 thé dugc chon
cho céc quy trinh khuéch dai nhidu bude trong cac té bao chu DHFR, vi du, & cac gia tri
trong khoang 5nM - 20nM dén khoang gid tri 500nM dén 1000nM hoic thdm chi cao
hon v6i budc khuéch dai tht hai hodc cac bude khuéch dai tiép sau. V6i céc té bao
DHFR+ ndng d6 ban dau thudong 13 cao hon trong khoang tr 100nM dén 750nM, tét hon
12 500nM trong budc thir nhit va 500nM dén 1000nM va cao hon trong cic bude
khuéch dai tiép theo. Cac bién thé DHFR thich hop da dugc md ta & trén.

Dé sir dung hé théng chon loc/khuéch dai GS cac té bao chu dd néu c6 thé duge
nudi céy trong su c6 mat cua, vi du, MSX. Néng dd MSX st dung phu thude vao té bao
cht néu trén. Khoang ndng do ¢ thé duoc chon trong khodng tir 15uM dén 150uM,
20pM dén 100uM va 25uM dén 50uM. Céc khoang gia tri nay cu thé 14 thich hop véi té
bao NSO va té bao CHO.

Duoc phim

Theo khia canh khac, sang ché d& xuét ché phém, vi du, duoc phém, chtra mot
hoac mét td hogp cua céc bién thé IGF-1 da néu, dugc bao ché cung voi chét mang dugc
dung. Dugc phdm theo sang ché ciing c6 thé duoc st dung trong liéu phap két hop, co
nghia 13 duge két hop véi cac chit diéu tri khac. Vi dy, bién thé IGF-1 theo sdng ché c6
thé duogc két hop véi it nhit mot chét 1am tdng khéi lugng/strc manh cda co, vi du,
khéng thé khang ActRIIB, IGF-2 hodc cac bién thé ctia IGF-2, khang thé khang
myostatin, tién peptit myostatin, protein gia myostatin gin két v6i ActRIIB nhung
khong hoat hoa no, chit chi van beta 2 chét cha van, chit cha van Ghrelin, chit chu
van/chit bt chuéc SARM, GH hoic folistatin. Vi du vé chit diéu tri co thé dugc sir
dung trong liéu phap két hop duédi day duge mo ta chi tiét hon trong phan vé sir dung

bién thé IGF-1 theo sang ché.
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Thuat ngit "duoc dung" c¢6 nghia la da duoc phé chuén boi co quan quan ly Lién
bang hodc chinh phu lién bang hodc duoc liét ké trong duoc dién Hoa Ky hoic cac duoc
dién thong dung dugc cong nhén khac dé dung trong dong vat, va cu thé hon 12 ¢ nguoi.
Thuat ngit "chét mang" dung dé chi chat pha lodng, chét tro, t4 duoc, hodc chit dan
thudc ma v6i nhimg chit mang nay liéu phap diéu tri duge 4p dung. Céc chit mang
dung trong nganh dugc nay co thé 1a chat 1ong vo tring, nhu 13 nuéc va dau, bao gdm
dau mo, dau dong vit, dau thuc vat, hodc dau c6 nguén géc téng hop nhan tao, nhu la
dau lac, diu dau nanh, dau khoang, diu mé va teong ty. T4 dugc thich hgp bao gém
tinh, glucoza, lactoza, sucroza, gelatin, mach nha, gao, bot my, da phén, silicagel, natri
stearat, glyxerol monostearat, bot talc, natri clorua, sita bot gﬁy, glyxerol, propylen,
glycol, nuéce, etanol va tuong tu. Ché phdm nay, néu duoc mong mudn, ciing c6 thé
chtra Ivong nhd chit thAm wdt goac chit tao nhii tuong, hoac chit dém pH. Céac ché
phém nay co thé & dang dung dich, huyén phu, nhil twong, vién nén dai, vién nén tron,
vién con nhong, dang bot, ché phim giai phéng cham va tuong tu. Ché phdm nay c6 thé
duge bao ché & dang thudc dan, véi chét két dinh va chit mang truyén thdng nhu 1a
triglyxerit. Ché phim dang ubng ¢6 thé chira cac chdt mang tiéu chudn nhu 13 manitol,
lactoza, tinh bot, magie stearat, natri sacarin, xenluloza, magie cacbonat, v.v, loai dung
trong nganh dugc. Vi du vé chit mang ding trong nganh duoc thich hop dugc md ta

trong "Remington's Pharmaceutical Sciences" boi E. W. Martin.

Theo médt phuong 4n dugc wu tién, ché phdm nay dugc bao ché theo cac quy trinh
thong thuong lam dugc pham phu hop dé st dung cho tiém tinh mach cho con ngudoi.
Néu cn thiét, ché pham nay ciing c6 thé chira chit hoa tan va thudc gy mé cuc bo nhu
1a lidocain d& 1am gidm dau & vi tri tiém. Néu ché phim nay dugc dung theo dudng
truyén, ché phdm nay c6 thé duoc phan tan bang chai truyén chtra nudc vo tring hogc
nuée mudi loai dung trong dugc phdm. Néu ché phim nay duge ding theo duong tiém,
dng ampun chtra nuée vo trung cho tiém hodc nudce mudi c6 thé dugc dé xuét sao cho

cac thanh phan nay c6 thé duge tron truéce khi ding.

Chét mang duoc dung bao gdm bét ky va moi dung moi, mdi truong phan tén,
chét phu, chat khang khudn va chét khang nim, chat ding truong va chét tri hoan hap
thu, va tuong tu twong hop vé mit sinh Iy dong. Chit mang nay nén thich hop dé ding

cho tiém tinh mach, tiém bip, tiém dudi da, dudng ngoai tiéu hoa, tiry sdng hoic biéu bi
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(vi du, bing cach tiém hodc truyén). Tuy thudc vao duong dung, hoat chét, c¢6 nghia la
khéng thé, phan tir mién dich tiép hop, hodc phan tir ¢6 hai vi tri ddc hiéu, c6 thé dugce
phu trong vt liéu dé bao vé hop chét nay khoi su tdc dong cua axit va cac diéu kién tu

nhién khac ma c6 thé gy bat hoat hop chat nay.

Dugc phidm theo sang ché ciing chtra chat chéng oxi hoa dugc dung. Vi du vé
chét chéng oxi hoa dugc dung bao gdm: chit chng oxi hoa tan trong nudce, nhu 14 axit
ascorbic, xystein hydroclorua, natri bisulfat, natri metabisulfit, natri sulfit va tuong tu;
chét chdng oxi hoa tan trong diu, nhu 1a ascorbyl palmitat, hydroxyanisol dugc butyl
hoa (BHA), hydroxytoluen dugc butyl héa (BHT), lexithin, propyl galat, anpha-
tocopherol, va tuong tu; va chat tao chelat kim loai, nhu la axit xitric, axit etylendiamin

tetraacxtic (EDTA), sorbitol, axit tartaric, axit phosphoric, va tuong tu.

Vi du v& chit mang chira nuéc va chat mang khong chira nuée thich hop co thé
duoc st dung trong dugc phdm theo sang ché bao gdm nudc, etanol, polyol (nhu la
glyxerol, propylen glycol, polyetylen glycol, va tuong tu), va hdn hgp thich hgp cua
ching, diu thuc vat, nhu 1a dau oliu, va este hitu co dung cho tiém, nhu la etyl oleat.
Trang théi 1édng thich hop co thé duoc duy tri, vi duy, béng cach st dung chit bao phu,
nhu 14 lexithin, bing cach duy tri kich thirc hat yéu cdu trong trudng hop thé phan tan,

va bang cach st dung chét hoat dong bé mit.

Céc ché phim nay ciing c6 thé chta chat trg nhu 14 chét bao quan, chit thim udt,
chét tao nhii twong va chit phéan tan. Viéc phong ngira su ¢6 mit ctia vi sinh vat co thé
duoc dam bao boi ca cac quy trinh khir trung, supra, va ca bao gdbm nhiéu chét khang
khuén va khang nam, vi du, paraben, clobutanol, axit phenol sorbic, va tuong tu. Ché
phim nay ciing duoc mong mudn bao gdm ca chit dang truong, nhu la duong, natri
clorua, va tuong tu vao trong ché phidm nay. Ngoai ra, sw hap thu kéo dai ctia dang dugc
phim dung cho tiém c6 thé dugc tao ra bang cach bao gdm céc chét tri hoan su hap thu

nhu 13, nhdm monostearat va gelatin.

Chét mang duoc dung bao gdm ding dich chira nude khir tring hodc dang bot
phén tan va khir tring cho ché pham chudn bi ngay lic st dung dang dung dich tiém
khir trung hodc dang phén tan. St dung cic mdi truong va chéit nay cho céc hoat chat
cho nganh duoc duge biét 16 trong linh vuc k§ thuat nay. Trur khi néu moi trudong hoic

chét théng thuong bat ky khong phu hop véi hoat chét nay, viéc st dung chung trong

-46-



30883

dugc pham theo sang ché da duoc du dinh trong sang ché. Céc hoat chét bd sung ciing

6 thé dugc két hop vao trong ché pham nay.

Ché phdm diéu tri thong thudng phai vo trung va bn dinh trong cac diéu kién san
xuét va bao quan. Ché phdm nay c6 thé duoc bao ché & dang dung dich, vi nhil tuong,
hat m&, hoac cAu tric trac duge chi dinh khac thich hop véi néng dd duoc phém cao.
Chét mang nay c6 thé 1a dung méi hosic mdi truong phan tan bao gbm, vi du, nudc,
etanol, polyol (vi du, glyxerol, propylen glycol, va polyetylen glycol dang long, va
trong tw), va hdn hop thich hgp ctia chiing. Trang thai 16ng thich hgp c6 thé duge duy
tri, vi du, b.%lng cach st dung chét pht nhu 13 lexithin, béng cach duy tri kich thuc hat
yéu cau trong trudng hop thé phan tan va bang cach st dung chit hoat dong bé mit.
Trong nhiéu truong hop, ché pham co6 thé bao gdm chit dang truong, vi du, dudng, rugu
da chirc nhu 12 manitol, sorbitol, hoac natri clorua trong ché phém nay. Viéc kéo dai su
hép thu cac ché phidm ding cho tiém c6 thé duge thuc hién bing cich bao gdm trong ché

pham nay chat tri hodn sy hap thu, vi du, cdc mudi monostearat va gelatin.

Dung dich dung cho tiém khtr trung ¢6 thé dugc diéu ché bing cach két hop hoat
chét theo sang ché theo lugng duge yéu cau trong dung moi thich hgp véi mot hodc mot
td hop cac chat duoc liét ké trén day, néu duoc yéu clu, sau do, két hop hoat chét nay
cung v6i chat dan thude khir tring chira mdi trudng bazo gitip phan tan va cac chat dugc
yéu cau khdc tir nhitng chit duoc liét ké trén day. Trong trudng hop dang bot khir tring
dé diéu ché dung dich dung cho tiém khir tring, cdc phuong phép dé didu ché va lam
kho trong chan khong va lam kho dong lanh (dong kho) dé tao ra hoat chit dang bot
cong thém chét b6 sung dugc mong mudn bt ky tir dung dich da duge loc khir tring

trudc do cua no.

Luong hoat chét c6 thé duoc két hop véi vat liéu chét mang dé tao ra dang liéu
dung mdt 14n s& bién ddi phu thudc vao dbi tuong duogc diéu tri, va ché do dung cu thé.
Luong hoa chit ma c6 thé duoc Kkét hop vai vat licu chét mang dé tao ra dang lidu dung
mdt 1an thudong sé& 1a luong ché phim tao ra tic dung diéu tri. Thong thudng, ngoai gid
tri 100%, lwong nay s& nam trong khoang tir 0,01% dén khoang 99% hoat chét, tir 0,1%
dén khoang 70%, hoic tir 1% dén khoang 30% hoat chét két hop v6i chit mang dugc

dung.
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Phéc dd lidu lugng duogc diéu chinh dé tao ra dap ung tdi wu duoc mong mubn (vi
du, dap ung didu tri). Vi du, liéu 16n ding mot 14n c6 thé duoc st dung, cac lidu dugc
chia thanh nhidu 14n c6 th& duoc sir dung theo thdi gian hoic lidu ding nay c6 thé dugc
giam hoic ting theo ty 18 nhw dugc chi dinh bdi mirc d6 cip bach cila tinh trang diéu tri.
Didu nay 1a dic biét hitu ich dé bao ché ché phim & dang don vi liéu dé dé dang st dung
va su thdng nhét cua lidu dung. Dang don vi lidu nhu duoc sir dung & ddy ding dé chi
céc don vi riéng biét vé mit vat 1y thich hop 1am céc lidu ding don vi cho cac dbi tugng
duoc diu tri bénh; mdi don vi chira mot lugng dinh trude cia hoat chét duoc tinh toan
dé tao ra tac dong diéu tri mong mudn trong su két hop véi dugce chat mang duge yéu
cau. Quy cach dung dang don vi lidu theo sang ché duoc quy dinh bsi va phu thude truc
tiép vao céc dic diém dic thu cta hoat chét nay va tac dong diéu tri cu thé can dat duoc,
va vao nhitng han ché hién hiru trong linh vuc héa hgp hoat chét nay dé diéu tri sy min

cam & ting cé the.

Luong co6 hiéu qua diéu tri ciia polypeptit trong pham vi dung bién thé cua IGF-1
theo sang ché hoic ché phdm chia cic bién thé ciia IGF-1 d& néu, ndm trong khoang tir
0,00lmg/kg dén 100mg/kg, hoic 0,01mg/kg dén 30mg/kg, va thuong xuyén hon la
0,1mg/kg dén 10mg/kg trong lugng co thé vat chu. Vi du, lidu luong c6 thé 1a khoang
0,1mg/kg trong luong co thé, c6 thé 1a khoang 0,2mg/kg trong lugng co thé, c6 thé 1a
khoang 0,3mg/kg trong lugng co thé, c6 thé 1a khoang 1mg/kg trong luong co thé, ¢o
thé 1a khoang 3mg/kg trong luong co thé, c6 thé 1a khoang Smg/kg trong lugng co thé
hodc khoang 10mg/kg trong lugng co thé. Ngudi ¢6 hiéu biét trong linh vuc nay biét
céch xac dinh 1idu c¢6 hiéu qua thich hop s& thay doi tily thude vao duong dung (vi dy,
dung trong tinh mach hodc dung dudi da). Mot phac dd diéu tri vi du yéu cau ding mot
ngay mot 14n, mot tudn mot 14n, hai tudn mot 14n, ba tudn mot 14n, bbn tudn mot lan
hoac mot thang mot lan. Su ap dung nay c6 thé dugc thuc hién ¢ trong tinh mach hoic
duéi da. Phac db lidu luong ctia bién thé IGF-1 theo sang ché bao gdm 0,1mg/kg trong
luong co thé hoic 0,2mg/kg trong lugng co thé hodc 0,3mg/kg trong lugng co thé hodic
0,5mg/kg trong luong co thé hodc 1mg/kg trong lugng co thé hoic 3mg/kg trong lugng
co thé hodc 10mg/kg trong lugng co thé bing cach ding trong tinh mach. Theo mét
khac khac, ché phdm nay c6 thé 1a ché phdm bao ché giai phong duy tri, trong truong
hop tan sudt sir dung it hon dugc yéu cau. Liu luong va tdn suét thay dbi tiry thudc vao

thoi gian ban huy cua khang thé didu tri bén trong bénh nhan. Liéu lugng va tan sut
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thay dbi tuy thudc vao su didu tri nay 1a phong bénh hay diéu tri bénh. Trong céc ng
dung phong bénh, lidu lugng tuong d6i thip duoc st dung & nhitng khoing thoi gian
twong d6i khong thudng xuyén qua giai doan dai. Mot s& bénh nhén tiép tuc nhan didu
tri trong phan con lai cudc sdng ctia ho. Trong cac tng dung didu tri bénh, liéu luong
tuong ddi cao & cac khoang thoi gian twong d6i ngin ddi khi duge yéu cau cho dén khi
su tién trién cta bénh giam xubng hoic két thiic hodc cho dén khi bénh nhan nay cho
thdy su thuyén gidm mot phan hodc toan bo cd triéu ching cia bénh. Sau d6, bénh nhén

nay c6 thé dugc sir dung phéc d6 lidu lugng phong bénh.

Céc mirc lidu lwong thuc té ctia hoat chét trong duge pham theo sang ché c6 thé
dugc thay dbi dé thu duoc luong hoat chét 1a c¢6 hiéu qua dé dat dugc dap ung diéu tri
mong mudn v6i bénh nhén cu thé, ché phém, va ché d6 st dung, khong tré nén doc véi
bénh nhan. Mtec lidu lugng chon loc s& phu thude vio nhidu yéu t6 dugc dong hoc khic
nhau bao gdm hoat tinh ctia ché phim cu thé theo sang ché dwoc sir dung, hoic este,
mudi hodc amit cta nd, dudng dung, thoi gian st dung, toc do bai tiét hop chét cu thé
duogc str dung, khoang thoi gian diéu tri, cac thudc khac, va/hoidc céc chit dugc st dung
két hop véi ché phém cu thé dugc st dung nay, tudi tac, gidi tinh, can nang, tinh trang,
strc khoe tong quét va lich sir y té trude d6 cua bénh nhan dugc didu tri bénh, va cac yéu

t trong tw dugc biét rd trong linh vuc y té.

St dung lidu c6 hiu qua diéu tri cua bién thé cia IGF-1 trong ché phim theo
sang ché c6 thé dan dén giam d6 nghiém trong cic tridu chimg ctia bénh, ting tAn suat
va khoang thoi gian cua chu ky khong ¢ tri¢u chung ctia bénh, hodc su ngdn chidn sy
suy yéu hoic méit kha ning do nhitng anh huéng ctia bénh c6 nghia 1a sy ting khdi
lugng co va/hodc chirc ning hodc giam/thu nho dién tich thuong tdn & cac bénh nhan bi

bong.

Céac bénh nhan s€& nhan lugng c¢6 hi€u qua cua hoat chét 13 polypeptit c6 nghia
lugng c6 hiéu qua dé phat hién, diéu tri, 1am thuyén giam, hodc phong bénh hoac roi
loan dugc da néu. Céc tac dong diéu tri cling c6 thé bao gébm su gidm céc triéu chiing
thé chat. Luong c6 hiéu qua va ndng d6 ti wu clia protein dé didu tri cho dbi duong cu
thé bat ky s& phu thudc vao nhiéu yéu td khac nhau, bao gém strc khée, voc dang, tudi
tac va/hodc gidi tinh cua bénh nhan, tinh chit va mirc d6 cia tinh trang bénh, hoat tinh

cua protein diéu tri cu thé, tdc do thanh thai protein diéu tri nay cua co thé, va con phu
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thudc vao lieu phap didu tri bt ky c6 thé duge dung két hop véi protein diéu tri nay.
Luong c6 hiéu qua can dugc van chuyén voi truong hop cu thé c6 thé dugc xac dinh
bing thtr nghiém thong thudng va nim trong su phan doén cla bac si 1am sang. Liéu

dung c6 thé 1a lich trinh liéu ding mét 1an hoic lich trinh lidu diing nhiéu lan.

Ché phim theo sang ché c6 thé dugc ding bing mot hoic nhiéu duong dung
bing cach st dung mot hodc nhidu phwong phap khac nhau da biét trong linh vuc k¥
thuat nay. Nhimg nguoi c6 hiéu biét trung binh trong linh vuc k¥ thuat nay hiéu ring
duong dung va/hoic ché do dung s& thay d6i phu thude vao cac két qua mudn dat dugc.
Céc dudng ding cua protein cho diéu tri theo sang ché bao gdm dung trong tinh mach,
dung trong co, dung ndi bi, ding trong mang bung, dung duéi da, dung & tiy séng hoic
cac dudng ding ngoai tiéu hoa khac, vi du, bang cach tiém hodc truyén. Cum tir “ding
ngoai duong ti€u héa” khi dugc sir dung & diy c6 nghia la céc ché do dung khong phai
la dung theo duong rudt va khong phai 1a dung trén bé mit co thé, thuong 12 bang cach
tiém, va bao gdm, khong chi gidi han &, tiém va truyén trong tinh mach, trong bap, trong
dong mach, ndi tiy mac, trong vé capsul, trong 6 mit, trong tim, noi bi, trong mang
bung, qua khi quan, duéi da, dudi 16p cutin, trong 16p cutin, dudi capsul, dudi mang
nhén ndo, trong tiy séng, trén mang ctng va trong xuong tc. Theo mdt phuong én,
khang thé dugc bao gdm trong ché pham duoc ding cho tiém tinh mach. Theo mdt

phuong én khac khang thé nay duoc sir dung cho tiém duéi da.

Theo céch khac, bién thé IGF-1 duoc bao gdm trong ché phdm theo sang ché c6
thé duoc str dung qua duong khong phai duong tiéu hoa, nhu 1a dudng ding trén bé mat
co thé, trén bé mit da hoic trén bé mit co, vi du, trong miii, qua dudng miéng, qua am

dao, qua truc trang, ding duéi ludi hodc dung tai chd.

Hoat chét theo sang ché c6 thé dugc bao ché ciing véi cac chit mang dé bao vé
hop chit nay khoi su giai phong nhanh, nhu 1a ché phim giai phong kiém soat, bao gdm
thiét bi cdy dudi da, miéng dan qua da, va cic hé théng van chuyén duoc vi bao géi. Cac
polyme c6 kha nang phén giai trong co thé, thich hop vé& mit sinh hoc ¢6 thé duoge str
dung, nhu 1a etylen vinyl axetat, polyanhydrit, axit polyglycolic, colagen, polyorthoeste,
va axit polylactic. Nhiéu phuong phap bao ché cac ché phim nay da dugc cip bang sang

ché hogc thuong 1a da duoc biét bi nguoi co hidu biét trong linh vuc k¥ thuat nay. Xem
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trong, vi dy, Sustained and Controlled Release Drug Delivery Systems, J.R. Robinson,

ed., Marcel Dekker, Inc., New York, 1978.

Ché phim diu tri c6 thé dugc ding véi cac thiét bi y té da biét trong linh vuc k§
thuat nay. Vi du, theo mot phuong 4n, ché phdm diéu tri theo séng ché c6 thé duoc dung
v6i thiét bi cho tiém dudi da khdng c6 kim choc, nhu 13 cac thiét bi duoc trinh bay trong
cac bing sang ché My sd 5,399,163; 5,383,851; 5,312,335; 5,064,413; 4,941,880;
4,790,824 hodc 4,596,556. Céc vi du vé cac thiét bi cdy dudi va va cdc modun hitu ich
trong sang ché niy bao gbm: Bang sang ché My sb 4,487,603, boc 16 bom truyén siéu
nho c6 thé cdy vao duoc dé phén tan dugc phim & tbc @6 dugc kiém soat; bang sang ché
My sb 4,486,194, boc 10 thiét bi cho diéu tri dé st dung cac dugc phém qua da; Béng
sang ché My sb 4,447,233, boc 16 bom truyén duoc phém dé van chuyén duoc phém 4]
toc do truyén chinh xac; béng sang ché My§ sb 4,447,224, boc 10 bd may truyén c6 thé
cdy vao dugc c6 thé didu chinh dong chay dé van chuyén thudc lién tuc; bang sang ché
My sb 4,439,196, boc 16 hé théng van chuyén thudc thAm thau c6 cac ngan da phong;
va bing sang ché M¥ s6 4,475,196, boc 16 hé théng van chuyén thude tham thiu. Nhiéu
thiét bi cdy vao co thé, hé théng van chuyén, va modun da biét boi ngudi co hiéu biét
trung binh trong linh vuc k¥ thudt nay va bao gbdm cac thiét bi duoc tao ra boi hing

MicroCHIPSTM (Bedford, MA).

Theo cac phuong an cu thé, bién thé IGF-1 ciia ngudi duge bao gdm trong ché
phim theo sang ché c6 thé dugc bao ché dé dam bao su phan bd chinh xac in vivo. Vi
du, hang rao méu-ndo b (blood-brain barrier- BBB) loai trir nhiéu hop chét rét wa nuéc.
DPé dan bao hop chat theo sang ché vuot qua BBB (néu duoc mong muén); chiing c6 thé
duoc bao ché, vi du, trong cac hat m&. Vi cac phuong phap san xuit hat m&, xem, vi
dy, cac bing sang ché My sb 4,522,811; 5,374,548; va 5,399,331. Cac hat m& nay c6 thé
bao gdbm mdt hodc nhidu gbc dugc van chuyén chon loc vao trong céc té bao hoidc co
quan déc hi€u, vi thay thé tdng cudng su van chuyén thudc c6 dinh hudng (xem, vi du,
V.V. Ranade, 1989 J. Clin Pharmacol. 29:685). Céc gbc dinh huéng dién hinh bao gbm
folat hodc biotin (xem, vi duy, b'fmg sang ché M¥ 5,416,016); mannosit (Umezawa et al.,
1988 Biochem. Biophys. Res. Commun. 153:1038); khéang thé (P.G. Bloeman et al.,
1995 FEBS Lett. 357:140; M. Owais et al., 1995 Antimicrob. Agents Chernother.
39:180); chit hoat dong bé mat thu thé protein A (Briscoe et al, 1995 Am. J.
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Physiol.1233:134); p120 (Schreier et al., 1994 J. Biol. Chem. 269:9090); cling xem tai
liéu cia K. Keinanen; M.L. Laukkanen, 1994 FEBSLett. 346:123; J.J. Killion; L.J.
Fidler, 1994 Immunomethods 4:273.

Cac bénh va rdi loan dich

Sang ché dé xuat polypeptit, axit nucleic hodc dugc pham theo sang ché dé su
dung trong diéu tri. Sang ché con dé xuét polypeptit, axit nucleic hodc dugc pham theo
sang ché dé sir dung trong diéu tri rdi loan bénh ly. Sang ché con dé xuit viéc st dung
polypeptit, axit nucleic hodc duoc pham theo sang ché trong viéc bao ché duoc phim dé
diéu trj rdi loan bénh ly. Sang ché con dé xuat phuong phap diéu tri cho bénh nhén méc
rdi loan bénh 1y bao gdm dung lugng c6 hiéu qua diédu tri ctia polypeptit, axit nucleic

hodc dugc pham theo sang ché véi bénh nhan da néu.

R&i loan bénh ly nay c6 thé 1a bénh hoac rdi loan co xuong, nhu la bénh teo co.
C6 nhiéu nguyén nhan giy bénh teo co, bao gdm do su didu tri bang glucocorticoit nhu
la cortisol, dexametason, betametason, prednison, metylprednisolon, hodc prednisolon.
Bénh teo co ciing c6 thé 1a do su cit bo diy thin kinh din dén chin thuong diy than
kinh hodc dan dén bénh than kinh suy thoai, bénh than kinh do chuyén hoa hoac bénh
than kinh do viém (vi du, hoi chimg Guillian-Barré, bénh than kinh ngoai bién, hodc

phoi nhiém v&i moi truong doc hai hodc cac loai dugec pham khac).

Ngoai ra, bénh teo co cling co thé 1a két qué cia bénh vé co, nhu 1a bénh loan luc
co; bénh co bim sinh, bao gdm bénh co ndi soi co, bénh co da 16i/16i nhé va bénh co do
6ng co (nhan trung tim); bénh co ty thé; liét chu ky do di truyén; bénh co do chuyén
hoéa, nhu 1a gdy ra boi bénh tich Iy lipit hoac glycogen; dermatomyositisis;

polymyositis; myositis thé vui; myositis ossificans; rhabdomyolysis va myoglobinurias.

Theo phuong an khac cia sang ché, dugc pham theo sang ché c6 thé dugc st

dung dé diéu tri bénh Kennedy Disease hoic bénh than man tinh.

Bénh co c6 thé c6 thé gdy ra bai hoi chung loan dudng co, nhu 1a hoi ching
Duchenne, hdi chirng Becker, hoi ching truong luc co, hdi chirng co mit vai canh tay,
hoi chirng Emery-Dreifuss, hoi chung hau hong, hoi ching vai canh tay, hoi chimg dai

vai, hoi ching Fukuyama, hoi ching loan dudng co bam sinh, hodc bénh co xa di
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truyén. Bénh co xuong ndy ciing ¢ thé 1a bénh lodng xwong, bénh giy xwong, chimg

voc dang thap, hoac chiig coi coc.

Ngoai ra, bénh teo co nay c6 thé 1a két qua cua bénh noron van dong & tubi
tredng thanh nhu 1a bénh xo cliing teo co mot bén; bénh teo co cot sdng & tudi nho, bénh
teo co cot séng tudi thiéu nién, bénh than kinh vin dong tu mién do bi khéa chit din da
nang, bénh liét do dot quy hodc tén thuong day sdng, su bat dong xwong do chén
thuong, do thoi gian trén givdong bénh kéo dai, do khong van dong tu nguyén, do khong
van dong khong tu nguyén, do 4p luc chuyén hoéa hoic suy dinh dudng, bénh ung thu,
bénh AIDS, nhin déi, r6i loan tuyén yén hodc tuyén thugng than hodc tuyén giap, bénh
tiéu duong, giam truong luc co bam sinh lanh tinh, bénh 16i trung tdm, cac bénh vé gan
(vi du, nhu 13 chitng xo héa gan, bénh xo gan), bénh nhiém trung méu, suy than, suy tim
xung huyét, du hanh trong khong gian hodc c6 thoi gian & trong mdi truong khong trong

luc.

Theo phuong an cu thé, dugc phém theo sang ché co thé duge st dung dé diéu tri
cho c4c bénh nhan bi béng bao gdm céc thudng tén do bong & ngudi trudng thanh va tré

nhd, bi mat trong lugng nac co theé va/hodc suy mon co.

Céac vi du vé cac tinh trang lién quan dén tudi ma co thé duoc didu tri bao gdm
bénh sarcopenia, bénh suy mon da, bénh suy mon co, bénh suy mon nédo, bénh xo vira
thanh ddng mach, bénh xo vita ddng mach, bénh phdi khi phé thiing, bénh lodng xuong,
bénh viém xuwong khép, bénh thiéu ning mién dich, huyét ap cao, chiing mét tri, bénh
Huntington, bénh Alzheimer, bénh duc thily tinh thé, bénh thoai héa diém vang do tudi
gia, bénh ung thu tuyén tién liét, chimg dot quy, tudi tho bi suy giam, chimg d& bj tén
thuong, mat tri nhd, nép nhan do tudi gia, chirc ning than suy giam, va mét thinh giac
do tudi gia; rbi loan chuyén hoa, bao gdm bénh tiéu dudng Typ II, hoi ching chuyén

héa, ting duong huyét, va béo phi.

Theo phuong an cu thé, duoc phém theo sang ché co thé duge st dung dé diéu tri
cho bénh nhin mic bénh phdi tic nghén man tinh (chronic obstructive pulmonary

disease-COPD).

Theo phuong 4n khéac cua sang ché dugc phim theo sang ché c6 thé duoc st

dung dé diéu tri bénh teo co. Theo phwong an cu thé sang ché dé cap dén dugc pham dé

-53-



30883

diéu tri bénh teo co, trong d6 nhém bénh suy mon co nay dugce chon tir nhdm bao gbm

bénh sarcopenia do béo phi, bénh sarcopenia, va bénh teo co do tiéu duong.

C4c tinh trang khac c6 thé duge didu tri bao gdm bénh hoic suy giam than cap
tinh va/hodc man tinh, chiing xo hoa gan hodc bénh xo gan, bénh ung thu nhu 1a bénh
ung thu tuy, bénh ung thu da day rudt (bao gdm thuc quéan, da day, va dai trang), bénh
ung thu phéi, bénh ung thu tuyén tién bénh u lympho, hodc bénh ung thu vi; bénh
Parkinson; cac tinh trang lién quan dén su chét noron, nhu 12 bénh ALS (bénh xo cting
teo co mdt bén), bénh suy mon ndo, hodc bénh sa sut tri tué¢ va bénh thiéu méau ndo;
bénh do x4m nhi®m man tinh nhu 12 bénh lao phdi, c6 thé gay ra bdi Mycobacteria hogc
bdi mycobacteria khong dién hinh; bénh do ndm x4m nhim man tinh; va bénh do xam
nhiém co hoi trong giai doan hinh thanh sy (rc ché mién dich, c6 thé do diéu tri hodc do

nhiém bénh AIDS.

Céc tinh trang khac bao gom chirng suy mon, chiing suy mon lién quan dén viém

khé6p dang thap va chimg suy mon lién quan dén ung thu.

Theo mot phuong 4n khac sang ché mo ta phuwong phap diéu tri r6i loan co,
phuong phap nay bao gdm ding lugng c6 hi¢u qua diéu tri bénh, nhu néu trén, clia cac
polypeptit theo sang ché. Nhu cAu diéu tri bang polypeotit theo sang ché hodc ché pham
chira n6 dé 1am tang trong lugng co c6 thé 1a tir dbi twgng mic mot trong nhitng tinh
trang néu trén, cu thé 1a hau qua cua bénh hodc r6i loan co xuong, nhu 1a bénh teo co,
trong do rdi loan co nay 1a bénh teo co duge chon tir nhém bao gdm bénh sarcopenia do

béo phi, bénh sarcopenia, va bénh teo co do tiéu duong.

Ngoai ra, sang ché con md ta phuwong phép didu tri ton thuong do bong, bénh
phdi tic nghén man tinh (COPD), tinh trang lién quan dén tudi gia nhu 1a bénh
sarcopenia, bénh Kennedy, hodc bénh thdn man tinh, bao gém viéc dung lugng co6 hidu

qua diéu tri, nhur néu trén, cia cac polypeptit theo sang ché cho bénh nhan.

Theo phuong 4n khac, sang ché mo ta phuong phap lam tang trong lugng co.
Theo phuong an cu thé, sang ché mé ta phwong phap lam ting trong lugng co cho bénh
nhan cin didu tri r6i loan nay. Nhu ciu lam ting trong luong co ¢6 thé 1a tir d6i tuong
mic mot trong nhitng tinh trang néu trén, cu thé 1a hau qua cua bénh hoac r6i loan co

xuong, nhu 1a bénh teo co. Nhu cau lam tang trong lugng co co thé 1a tur ddi tuong bi
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tén thuong do béng, tinh trang phdi tin nghén man tinh (COPD), tinh trang lién quan

dén tudi gia nhu 1a bénh sarcopenia, bénh Kennedy, hodc bénh than man tinh.

Su str dung cho bénh nhén
Dugc pham theo sang ché c6 thé duogc ding cho bénh nhéan. Su st dung thong
thuong la thong qua mot 6ng tiém. Do do, sang ché dé xuét dung cu van chuyén (vi du,

6ng tiém) bao gdm dugc pham theo sang ché.

Nhiéu hé théng van chuyén duoc biét va co thé duoc dung cho nguoi sy dung
polypeptit theo sang ché, vi du, su bao boc trong cac hat md, cac vi hat, vi capxun, té
bao tai to hop ¢6 kha ning biéu hién protein nay, nhap bao nho trung gian thu thé (xem,
vi du, Wu va Wu, J Biol Chem 262:4429-4432, 1987), thiét ké axit nucleic thanh bd
phan cua vecto retrovirut, vecto virut két hop vai adenovirut, vecto adenovirut, vecto
virut gdy bénh dau mua (vi du, vecto virut gdy bénh dau mua ¢ gia cam, cu thé 1a vecto
virut gy bénh déu ga) hodc vecto khac, v.v. Cac phuong phap dua vao co thé 1a theo
duong tiéu hoa hodc ngoai duong tiéu hoa va bao gdm nhung khong chi giéi han &
duong dung noi bi, duong dung trong bap, duong ding trong mang bung, duong dung
trong tinh mach, duong dung dudi da, duong dung qua phdi, dudong dung trong mili,
duong dung trong mat, duong dung trén mang cimg, va duong miéng. Céc polypeptit co
thé dugc dung theo dudng dung thich hop bat ky, vi du, bang cach truyén hodc tiém
nhanh, bing cach hdp thu qua biéu mé hodc 16p 16t niém mac da (vi dy, niém mach
miéng, niém mac da day va rudt, v.v) va cd thé dugc st dung cung véi hoat chét sinh
hoc khac. Viéc dung co thé 1a theo hé théng hodc cuc bd. Ngoai ra, viéc dung co thé
duoc mong mudn dé van chuyén dugc pham theo sang ché vao h¢ than kinh trung wong
bang duong dung thich hop bat ky, bao gdm tiém trong tdm that va tiém trong tdm nhi;
viéc tiém trong tdm nhi co thé dugc tao diéu kién béng mot 6ng thong trong tam nhi, vi
du, gin v6i khoang chira, nhu 1a khoang chira Ommaya. Theo phuong én cu thé, nguoi
dung c6 thé mong mudn dung dugc pham theo séng ché cuc bd ¢ khu vuc cin duge diéu
tri, diéu nay co thé dat duoc, vi du, va khong gi6i han 6, béng cach truyén cuc bo trong
subt qué trinh phﬁu thuat, ap dung tai chd, vi du, béng cach st dung 6ng thong, hoac
bang céach sir dung thiét bi cdy trong co thé, thiét b cdy nay co thé lam tur vat lidu x6p
rong, vat liéu khong phai vét liéu Xép rong, hoit vat liéu gelatin, bao g61n mang, nhu la

mang sialastic, mang soi, hoac vat liéu thay thay thé da thuong mai.
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Theo phuong én khéc, dugc phim nay c¢6 thé dugc van chuyén trong nang, cu thé
1a liposom (xem Langer, Science 249:1527-1533, 1990). Theo phuong an khéc, hoat
chit nay c6 thé duoc van chuyén trong mot hé théng giai phéng dugc kiém soat. Theo

mdt phuong an, bom c6 thé dugc st dung.

Céac nhom bénh nhan

Cac bénh nhan co6 thé duoc loi ich tir chét diéu tri dé dugc xuit nay bao gém cac
bénh nhan dang hdi phuc tir bénh c4p tinh hoic nghiém trong yéu cdu su cham séc ting
cuong hodc viéc diéu tri tai bénh vién kéo dai (hon 1 tuén); cac bénh nhan cao tubi d& bi
tén thudng boi sarcopenia; bénh nhén tré dang hdi phuc tir chin thwong nghiém trong,
nhu 12 tai nan xe ¢, bong nghiém trong, bi thwong do chién dau, va cic tén thuong chin
thuong khéc; cac bénh nhan mic céc bénh man tinh da biét nguyén nhan 1a do ching
suy mon, nhu dugc liét ké trén day; va cac bénh nhin méc bénh co, nhu duge liét ké
trén day. Do mét co 1a bién chimg chung & phén 16n cac bénh nghiém trong hoic kéo, da
dugc du doan trude ring su ddo nguge suy mon co sé ting tbc d6 hdi phuc va tré vé

chirc ning ctia bénh nhan trdi qua sy mat co bat ké nguyén nhan sdu xa cua sy mat co

nay.
Liéu phap két hop

Viéc didu tri nay co6 thé dugc két hop véi viée didu tri bét ky nhim vao nguyén
nhan chinh cta qua trinh suy mon co. Su két hop nay c6 thé bao gdm chét corticosteroit,
chit e ché mién dich, chét khang xytokin, chit khang ung thu; yéu t6 sinh truéng nhu
la erythropoeitin, G-CSF, GM-CSF, hodc céac yéu t6 khéc; thudc duge dung dé diéu tri
bénh tidu duong (bao gdém insulin va chit hypoglyxemic dua vao qua dudng miéng),
thudc khang bénh lao phdi, va thudc khang sinh. Su két hop nay c6 thé bao gém ca cac
chit phan tir nho va chit phan ti sinh hoc.

Dugc phidm theo sang ché c6 thé duge st dung nhu 14 hoat chét riéng 1é hodc
dung két hop v6i, vi du, nhu mot chét tro hodc trong su két hop voai, céc thube khac, vi
du, khang thé ActRIIB, khang thé ActRIIA, chat bit chuée gia ActRIIB hoa tan dugc,
khang thé khang myostatin, tién peptit clia myostatin, protein gia myostatin gin két
ActRIIB nhung khong hoat hoa nd, chét cha van beta 2, chit cha van Ghrelin, chéit chu
van/chét bit chude SARM, GH hoic folistatin. Vi du, thudc theo sang ché ¢co thé duoc
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str dung bét hop v6i khang thé ActRIIB nhu dugc boc 16 trong cong bd don sang ché
qubc té s6 W02010125003.

Trinh tu
SEQ
D ﬁg\;/ Mo ta Trinh tu
NO. '
T
| proT 3§;;§§f§g GPETLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRRAPQTGIVDE
- | AR T  CFRSCDLRRLEMYCAPLKPAKSA
dan dau
2 | PROT. | Peptit Ea RSVRAQRHTDMPKTQKEVHLKNASRGSAGNKNYRM
3 | PROT. | Peptit Eb RSVRAQRHTDMPKTQKYQPPSTNKNTKSQRRKGWPKTHPGGEQKE
GTEASLQIRGKKKEQRREIGSARNECRGKKGK
4 | PROT. | Peptit Ec RSVRAQRHTDMPKTQKYQPPSTNKNTKSQRRKGSTFEERK
> | PROT. gf;;ifkw“ GPETLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRRAPQTGIVDE
o umiur CCFRSCDLRRLEMYCAPLKPAKSARSVRAQRHTDMPKTQKEVHLK
qua A NASRGSAGNKNYRM
dan dau
6 | PROT. | mién hIGF1- | TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRAAPQTGIVDECCF
Fa-D1-3, RSCDLRRLEMYCAPLKPAKSAVR AQHTDMPKTQKEVHLKNASRGS
R37A,D71- | AGNKNYRMGSDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTP
72, 77-fc EVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQ
VYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQ
KSLSLSPGK
7 [PROT. | mién hIGF1- | TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRAAPQTGIVDECCF
Ea-D1-3, RSCDLRRLEMYCAPLKPAKSAVRAQQHTDMPKTQKEVHLKNASRG
R37A,D71- | SAGNKNYRMGSDKTHTCPPCPAPEAAGGPSVFLEPPKPKDTLMISRT
72,R77Q-fc | PEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQ
VYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKT
TPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQ
KSLSLSPGK
8 | PROT. | higFl-Ea- TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTSIVDECCF
Fc_mut RSCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSA
132 E GNKNYQMDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVT
CVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVS
VLTVLHQDWLNGKEYKCKVSNKALPAPIEK TISKAKGQPREPQVY T
LPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPP
VLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSL
SLSPGK
9 | PROT. | higF1-Ea- TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTSIVDECCF
Fe_mut RSCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSA
132 A GNKNYQMCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVV
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DVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVL
HQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSR
EEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPG
K

10

PROT.

hlgF1-Ea-
Fc_mut
132 C

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASGCPPC
PAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTC
LVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVD
KSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

11

PROT.

higF1-Ea-
Fc_mut
13/2 F

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAVQAQQHTDMPK TQKEVHLKNASGDKT

HTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED

PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWL

NGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK

12

PROT.

hIgF1-Ea-
Fc mut
04/2_E

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSREAPQTSIVDECCFR
SCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSAG
NKNYQMDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSV
LTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTL
PPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPV
LDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS
LSPGK

13

PROT.

higF1-Ea-
Fc mut
0472 A

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSREAPQTSIVDECCFR
SCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSAG
NKNYQMCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVD
VSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLH
QDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRE
EMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

14

PROT.

higF1-Ea-
Fc_mut
04/2_F

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSREAPQTSIVDECCFR
SCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASGDKTH
TCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQ
VSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSK
LTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

15

ADN

higF1-Ea-
Fc _mut
13/2 E

acgctctgeggggctgagetggtggatgctettcagticgtgtgtggagacaggggecttttatttcaacaage
ccacagggtatggctccagcagtcaggeggegectcagacaageategtggatgagtgctgcetticeggag
ctgtgatctaaggaggctggagatgtattgcgcaccectcaagectgecgtccaggeccageageacace

gacatgcccaagacccagaaggaagtacatttgaagaacgcaagtagagggagtgcaggaaacaagaac
taccagatggacaaaactcacacatgcccaccgtgeccageacctgaageageggggggaccgteagtcet
tectettceccccaaaacccaaggacaccctcatgatetcecggaccectgaggtcacatgegtggtggteg
acgtgagccacgaagaccctgaggtcaagticaactggtacgtggacggegtggaggtgcataatgecaa
gacaaagccgegggaggageagtacaacageacgtaccgggtggtcagegtectcaccgteetgeacca
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ggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagecectcecageccecatcgagaaa
accatctccaaagccaaagggceagecccgagaaccacaggtgtacaccctgeceecatcecgggaggag
atgaccaagaaccaggtcagcctgacctgectggtcaaaggcttctatcccagegacategecgtggagte
ggagagcaatgggcagecggagaacaactacaagaccacgectecegtgetggacteegacggetectt

cttcetctacagcaagetcaccgtggacaagageaggtggcageaggggaacgtcttetcatgeteegtgat
gcatgaggctctgeacaaccactacacgcagaagagectctcectgtctccgggtaaa

16

ADN

higF1-Ea-
Fc_mut
132 A

acgctctgeggggctgagetggtegatgctettcagticgtgtgtggagacaggggcttttatttcaacaage
ccacagggtatggctccageagtcaggeggegectcagacaagceategtggatgagtgctgcticeggag
ctgtgatctaaggaggctggagatgtattgcgcaccecctcaagectgecgtccaggeccageageacace
gacatgcccaagacccagaaggaagtacatitgaagaacgcaagtagagggagtgcaggaaacaagaac
taccagatgtgcccaccgtgeccageacctgaageageggggggaccgtcagtcettectcttceccecaaa
acccaaggacaccctcatgatctcccggaccectgaggtcacatgegtggtggtggacgtgagecacgaa
gaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgeccaagacaaagccgegg
gaggagcagtacaacagcacgtaccgggtggtcagegtecteaccgtcectgecaccaggactggetgaatg
gcaaggagtacaagtgcaaggtctccaacaaagececteecageccccatcgagaaaaccatcetccaaage
caaagggcagccccgagaaccacaggtgtacaccetgeecccatcecegggaggagatgaccaagaace
aggtcagcctgacctgectggtcaaaggcttctatcccagegacatcgeegtggagtgggagageaateg
gcagccggagaacaactacaagaccacgcecteecgtgetggactecgacggctecttettcetetacagea
agctcaccgtggacaagageaggtggeageaggggaacgtcttctcatgetcegtgatgeatgaggctetg
cacaaccactacacgcagaagagcectctcectgtctccgggtaaa

17

ADN

hlgF1-Ea-
Fc_mut
13/2_C

acgctetgeggggctgagetggtggatgctettcagticgtgtgtggagacaggggcttttatttcaacaage
ccacagggtatggctccageagtcaggeggegectcagacaageatcgtggatgagtgetgcticcggag
ctgtgatctaaggaggctggagatgtattgegcaccectcaagectgecgtecaggeccageageacace

gacatgcccaagacccagaaggaagtacatttgaagaacgcaagtgggtgeccaccgtgeccageacct

gaagcageggggggaccgtcagtcttcctettcececcaaaacccaaggacaccetcatgatetececggac
ccctgaggteacatgegtggtegtegacgtgagecacgaagaccetgaggtcaagttcaactggtacgteg
acggcgtggaggtecataatgccaagacaaagecgegggaggageagtacaacageacgtaccgggts
gtcagcegtcctcacegtectgeaccaggactggctgaatggcaaggagtacaagtgeaaggtetccaacaa
agccctcccageccccatcgagaaaaccatctccaaagcecaaagggeageccegagaaccacaggtgta
caccctgeccccatccegggaggagatgaccaagaaccaggtcagectgacctgectggteaaaggctte
tatcccagcgacatcgecgtggagtgggagagcaatgggcagecggagaacaactacaagaccacgect
ccegtgetggactecgacggcetecttettectetacagcaagetcaccgtggacaagageaggtggeagea
ggggaacgtcttctcatgetecgtgatgeatgaggetetgeacaaccactacacgeagaagagecteteect

gtctceggetaaa

18

ADN

hlgF1-Ea-
Fc_mut
13/2_F

acgctetgeggggctgagetggtggatgctettcagttcgtgtgtggagacaggggcttttatticaacaage
ccacagggtatggctccageagtcaggeggegectcagacaageatcgtggatgagtgetgcttceggag
ctgtgatctaaggaggctggagatgtattgcgecacccctcaagectgecgtecaggeccageageacace
gacatgcccaagacccagaaggaagtacatttgaagaacgcaagtggggacaaaactcacacatgecca
ccgtgeccageacctgaageageggggggaccgtcagtcttcetettccececcaaaacccaaggacacce
tcatgatctcccggaccectgaggteacatgegtggtggtggacgtgagecacgaagaceetgaggtcaa
gttcaactggtacgtggacggegtggaggtgcataatgeccaagacaaagecgegggaggageagtacaa
cagcacgtaccgggtggtcagegtectcaccgtectgeaccaggactggetgaatggcaaggagtacaag
tgcaaggtctccaacaaagecctcccageccccatcgagaaaaccatctccaaagecaaagggeageece
gagaaccacaggtgtacaccctgececcatccecgggaggagatgaccaagaaccaggtcagectgacct
gcctggtcaaaggcttctatcccagegacatcgecgtggagtgggagageaatgggeagecggagaaca
actacaagaccacgcctcecgtgetggactecgacggcetecttettcetctacagcaagetcacegtggaca
agagcaggtggcagcaggggaacgtcttctcatgetccgtgatgeatgaggcetctgeacaaccactacacg
cagaagagcctctecectgtctccgggtaaa
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19

ADN

hlgF1-Ea-
Fc_mut
04/2 E

30883

acgctectgeggggctgagetggtggatgctcttcagticgtgtgtggagacaggggcttttatttcaacaage
ccacagggtatggctccageagtcgggaggcgectcagacaageatcgtggatgagtgctgcticeggag

ctgtgatctaaggaggctggagatgtattgcgeacccctcaagectgecgtccaggeccageageacace
gacatgcccaagacccagaaggaagtacatttgaagaacgcaagtagagggagtgcaggaaacaagaac
taccagatggacaaaactcacacatgcccaccgtgeccageacctgaagcageggggggaccgtcagict
teetettcccecccaaaacccaaggacacccetcatgatetcecggaccectgaggtcacatgegtggtggtee
acgtgagccacgaagaccctgaggtcaagttcaactggtacgtggacggegtggaggtgcataatgecaa
gacaaagccgegggaggageagtacaacageacgtaccgggtggtcagegtectcaccgtectgeacca
ggactggctgaatggcaaggagtacaagtgcaaggtctccaacaaagecctcccageccccatcgagaaa
accatctccaaagccaaagggceagecccgagaaccacaggtgtacaccctgeccccatcecgggaggag
atgaccaagaaccaggtcagcctgacctgectggtcaaaggcttctatcccagegacatcgecgtggagty
ggagagcaatgggcagecggagaacaactacaagaccacgecteecegtgctggactccgacggctectt
cttcctctacagecaagetcaccgtggacaagageaggtggcageaggggaacgtcttetcatgetcegtgat
gcatgaggctctgcacaaccactacacgcagaagagectetecctgtetccgggtaaa

20

ADN

hlgF1-Ea-
Fc_mut
0472 A

acgctetgeggggctgagetggtegatgctettcagticgtgtgtggagacaggggcttttatttcaacaage
ccacagggtatggctccageagtcgggaggegectcagacaageategtggatgagtgctgcttceggag
ctgtgatctaaggaggctggagatgtattgcgcacccctcaagectgecgtecaggeccageageacace

gacatgcccaagacccagaaggaagtacatttgaagaacgcaagtagagggagtgcaggaaacaagaac
taccagatgtgcccaccgtgeccageacctgaageageggggggaccgtcagtettcetcticcccccaaa
acccaaggacaccctcatgatctcccggaccectgaggtcacatgegtggtggtggacgtgagecacgaa

gaccctgaggtcaagttcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagecgegg
gaggagcagtacaacagcacgtaccgggtggtcagegtectcaccgtectgeaccaggactggcetgaatg
gcaaggagtacaagtgcaaggtctccaacaaageccteccageccccatcgagaaaaccatctccaaage

caaagggcagccccgagaaccacaggtgtacaccctgeccccatccegggaggagatgaccaagaace
aggtcagectgacctgectggtcaaaggcettctatcccagegacatcgecgtggagtgggagageaatgg
gcagccggagaacaactacaagaccacgecteccgtgetggactcecgacggcetecttettcetetacagea

agctcaccgtggacaagagcaggtggcageaggggaacgtcttetcatgetcegtgatgeatgaggetetg
cacaaccactacacgcagaagagcctctccctgtctccgggtaaa

21

hlgF1-Ea-
Fc_mut
04/2 F

acgctctgeggggetgagetggtggatgctettcagticgtgtgtggagacaggggcttttatttcaacaage

ccacagggtatggctccageagtcgggaggcgectcagacaageategtggatgagtectgcticcggag
ctgtgatctaaggaggctggagatgtattgcgcacccctcaagectgecgteccaggeccageageacace

gacatgcccaagacccagaaggaagtacatttgaagaacgcaagtggggacaaaactcacacatgecca

ccgtgeccageacctgaageageggggggaccgtcagtcticctettccccccaaaacccaaggacacce
tcatgatctcccggacccctgaggteacatgegtggtggtggacgtgagecacgaagaccctgaggteaa

gttcaactggtacgtggacggcgtggaggtecataatgccaagacaaagecgegggaggageagtacaa
cagcacgtaccgggtggtcagegtectcaccgtectgeaccaggactggcetgaatggecaaggagtacaag
tgcaaggtctccaacaaagecctcccageccccatcgagaaaaccatctccaaagccaaagggcagecce
gagaaccacaggtgtacaccctgeccccatccegggaggagatgaccaagaaccaggtcagectgacct
gectggtcaaaggcettetatcccagegacategecgtggagtgggagageaatgggcagecggagaaca
actacaagaccacgcectecegtgctggactccgacggctecttcettcctctacagcaagcetcaccgtggaca
agagcaggtggcagcaggggaacgtcttctcatgeteegtgatgcatgaggctetgeacaaccactacacg
cagaagagcctctccetgtctccgggtaaa

22

PROT.

ban 18 1

CPPCPA

23

PROT.

ban 18 2

DKTHTCPPCPA

24

PROT.

ban 1& 3

EPKSCDKTHTCPPCPA

25

PROT.

peptit Ea dot
bién 1

VQAQQHTDMPKTQKEVHLKNASG
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26

PROT.

peptit Ea dot
bién

30883

VQAQQHTDMPKTQKYQPPATNKNTKSQRRKGS

27

PROT.

hIGF1-Ea-mut
03

GPTLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRAAPQTGIVDEC
CFRSCDLRRLEMYCAPLKPAKSAVRAQRHTDMPKTQKEVHLKNAS
RGSAGNKNYRM

28

hIGF1-Ea-mut
03

ggaccgacgetetgegggectgagetggtggatgctettcagticgtgtgtggagacaggggcttttattte
aacaagcccacagggtatggctccageagtegggeggegectcagacaggcategtggatgagtgetget
tccggagctgtgatctaaggaggctggagatgtattgegeaccectcaagectgecaagtcagetgteegty
cccagcegecacaccgacatgeccaagacccagaaggaagtacatttgaagaacgcaagtagagggagte
caggaaacaagaactacaggatg

29

PROT.

higF1-Ea-
Fc_mut 02

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRAAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAKSAVQAQQHTDMPKTQKEVHLKNASR
GSAGNKNYQMGSDKTHTCPPCPAPEA AGGPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK

30

PROT.

higF1-Ea-
Fc_mut 04

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSREAPQTGIVDECCF
RSCDLRRLEMYCAPLKPAKSAVQAQQHTDMPKTQKEVHLKNASR
GSAGNKNYQMGSDK THTCPPCPAPEAAGGPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK

31

PROT.

higF1-Ea-
Fc mut 13

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTGIVDECCF
RSCDLRRLEMYCAPLKPAKSAVQAQQHTDMPKTQKEVHLKNASR
GSAGNKNYQMGSDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK

32

PROT.

Vidu8

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQRAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAKSAVRAQRHTDMPKTQKEVHLKNASRG
SAGNKNYRM

33

PROT.

Vidu9

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSREAPQTSIVDECCFR
SCDLRRLEMYCAPLKPAKSAVRAQRHTDMPKTQKEVHLKNASRGS
AGNKNYRM

34

PROT.

Vidu 10

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRAAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAKSAVRAQRHTDMPKTQKEVHLKNASRG
SAGNKNYRM

35

PROT.

Vidull

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRPAPQTSIVDECCFR
SCDLRRLEMYCAPLKPAKSAVRAQRHTDMPKTQKEVHLKNASRGS
AGNKNYRM
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36

PROT.

Vidu 12

30883

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQQAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAKSAVRAQRHTDMPKTQKEVHLKNASRG
SAGNKNYRM

37

PROT.

Vidu 13

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAKSAVRAQRHTDMPKTQKEVHLKNASRG
SAGNKNYRM

38

PROT.

Vidu 14

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQRAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAKSAVQAQRHTDMPKTQKEVHLKNASRG
SAGNKNYRM

39

PROT.

Vidu 15

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQRAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAKSAVQAQQHTDMPKTQKEVHLKNASR
GSAGNKNYRM

40

PROT.

Vidu 16

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQRAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAKSAVQAQQHTDMPKTQKEVHLKNASR
GSAGNKNYQM

41

PROT.

Vidu 17

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSREAPQTSIVDECCFR
SCDLRRLEMY CAPLKPAKSAVRAQQHTDMPKTQKEVHLKNASRGS
AGNKNYRM

42

PROT.

Vidu 18

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSREAPQTSIVDECCFR
SCDLRRLEMYCAPLKPAKSAVQAQQHTDMPKTQKEVHLKNASRGS
AGNKNYRM

43

PROT.

Vidu 19

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSREAPQTSIVDECCFR
SCDLRRLEMY CAPLKPAKSAVQAQQHTDMPKTQKEVHLKNASRGS
AGNKNYQM

44

PROT.

Vidu20

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRAAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAKSAVQAQRHTDMPKTQKEVHLKNASRG
SAGNKNYRM

45

PROT.

Vidu21

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRAAPQTSIVDECCF
RSCDLRRLEMY CAPLKPAKSAVQAQQHTDMPKTQKEVHLKNASR
GSAGNKNYRM

46

PROT.

Vidu 22

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRAAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAKSAVQAQQHTDMPKTQKEVHLKNASR
GSAGNKNYQM

47

PROT.

Vidu23

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRPAPQTSIVDECCFR
SCDLRRLEMYCAPLKPAKSAVQAQRHTDMPKTQKEVHLKNASRGS
AGNKNYRM

48

PROT.

Vidu24

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRPAPQTSIVDECCFR
SCDLRRLEMYCAPLKPAKSAVQAQQHTDMPKTQKEVHLKNASRGS
AGNKNYRM

49

PROT.

Vidu25

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRPAPQTSIVDECCFR
SCDLRRLEMYCAPLKPAKSAVQAQQHTDMPKTQKEVHLKNASRGS
AGNKNYQM

50

PROT.

Vidu26

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQQAPQTSIVDECCF
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RSCDLRRLEMYCAPLKPAKSAVQAQRHTDMPKTQKEVHLKNASRG
SAGNKNYRM

51

PROT.

Vidu27

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQQAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAKSAVQAQQHTDMPK TQKEVHLKNASR
GSAGNKNYRM

52

PROT.

Vidu28

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAKSAVQAQQHTDMPKTQKEVHLKNASR
GSAGNKNYRM

53

PROT.

Vidu29

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQQAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAKSAVQAQQHTDMPKTQKEVHLKNASR
GSAGNKNYQM

54

PROT.

Vidu 30

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAKSAVQAQQHTDMPKTQKEVHLKNASR
GSAGNKNYQM

55

PROT.

Vidu3l

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQRAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAVRAQRHTDMPKTQKEVHLKNASRGSAG
NKNYRM

56

PROT.

Vidu 32

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSREAPQTSIVDECCFR
SCDLRRLEMYCAPLKPAVRAQRHTDMPKTQKEVHLKNASRGSAGN
KNYRM

57

PROT.

Vidu 33

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRAAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAVRAQRHTDMPKTQKEVHLKNASRGSAG
NKNYRM

58

PROT.

Vidu 34

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRPAPQTSIVDECCFR
SCDLRRLEMYCAPLKPAVRAQRHTDMPKTQKEVHLKNASRGSAGN
KNYRM

59

PROT.

Vidu 35

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQQAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAQVRAQRHTDMPKTQKEVHLKNASRGSA
GNKNYRM

60

PROT.

Vidu 36

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAVRAQRHTDMPKTQKEVHLKNASRGSAG
NKNYRM

61

PROT.

Vidu 37

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQRAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAVQAQRHTDMPKTQKEVHLKNASRGSAG
NKNYRM

62

PROT.

Vidu38

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQRAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSA
GNKNYRM

63

PROT.

Vidu 39

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQRAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAVQAQQHTDMPK TQKEVHLKNASRGSA
GNKNYQM

64

PROT.

Vi du 40

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSREAPQTSIVDECCFR
SCDLRRLEMYCAPLKPAVQAQRHTDMPKTQKEVHLKNASRGSAG
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NKNYRM

65

PROT.

Vidu 41

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSREAPQTSIVDECCFR
SCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSAG
NKNYRM

66

PROT.

Vidu42

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSREAPQTSIVDECCFR
SCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSAG
NKNYQM

67

PROT.

Vidu43

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRAAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAVQAQRHTDMPKTQKEVHLKNASRGSAG
NKNYRM

68

PROT.

Vidu 44

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRAAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSA
GNKNYRM

69

PROT.

Vidu45

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRAAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSA
GNKNYQM

70

PROT.

Vidu46

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRPAPQTSIVDECCFR
SCDLRRLEMYCAPLKPAVQAQRHTDMPKTQKEVHLKNASRGSAG
NKNYRM

71

PROT.

Vidu 47

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRPAPQTSIVDECCFR
SCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSAG
NKNYRM

72

PROT.

Vidu48

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRPAPQTSIVDECCFR
SCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSAG
NKNYQM

73

PROT.

Vi du 49

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQQAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAVQAQRHTDMPKTQKEVHLKNASRGSAG
NKNYRM

74

PROT.

Vidu 50

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQQAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSA
GNKNYRM

75

PROT.

Vidu 51

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSA
GNKNYRM

76

PROT.

Vidu 52

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQQAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSA
GNKNYQM

77

PROT.

Vidu 53

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTSIVDECCF
RSCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSA
GNKNYQM

78

PROT.

mién hIGF1-
Ea-D1-3,
R36Q, D68-

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTGIVDECCF
RSCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSA
GNKNYQM
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72, R74Q,
R77Q, R104Q
-fc
79 | PROT. | mién hIGF1-
i;%lé DA TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTAIVDECCF
D68 7’2 > | RSCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSA
R74Q, R77Q, GNKNYQM
R104Q -fc
80 | PROT. | mién hIGF1-
-D1-
E; 6Q é 120 TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTQIVDECCF
’ * | RSCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSA
D68-72, GNKNYQM
R74Q, R77Q,
R104Q -fc
81 | PROT. | mién hIGF1-
-Di1-
fg 6Ql é 40P TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTPIVDECCF
’ > | RSCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSA
D68-72, GNKNYQM
R74Q, R77Q,
R104Q -fc
82 | PROT. | mién hIGF1-
fgéDQlé 1K TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTKIVDECCF
DES 7’2 > | RSCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSA
R74Q, R77Q, GNKNYQM
R104Q -fc
83 | PROT. | mién hIGF1-
i:'ég'g; 1OE TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTEIVDECCF
D68 7’2 > | RSCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSA
R74Q, R77Q, | SNENYQM
R104Q -fc
84 | PROT. | mién hIGF1-
‘Ez%lé o TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTIIVDECCFR
DES 7’2 > | SCDLRRLEMY CAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSAG
R74Q, R77Q, NKNYQM
R104Q -fc
85 | PROT. | mién hIGFI-
i;%lé oY TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTYIVDECCF
’ > | RSCDLRRLEMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSA
D68-72, GNKNYQM
R74Q, R77Q,
R104Q -fc
86 | PROT. | mién hIGF1-
Ea-D1-3 TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTIVDECCFR
R36Q, D42 SCDLRRLEMY CAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSAG
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D68-72, NKNYQM
R74Q, R77Q,
R104Q -fc
87 | PROT. | hIGFI-Ea TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRAAPQTGIVDECCF
(delGPE, RSCDLRRLEMYCAPLKPAKSARSVRAQRHTDMPKTQKEVHLKNAS
R37A) RGSAGNKNYRM
88 | ADN mbi xudi clia .
hIGF1-Ea- TGACACTATAGAATAACATCCACTTTGCC
hFc mut2
89 | ADN | moi ngugc TCACAGCTCCGGAAGCAGCACTCATCCACGATGCTTGTCTGAGG
hIGF1-Ea- CGCCGCCC
hFc_mut2
90 | ADN mdi xubi
hIGF1-Ea- TGACACTATAGAATAACATCCACTTTGCC
hFc_mut3
ol | ADN | moi nguge TCACAGCTCCGGAAGCAGCACTCATCCACGATGGGTGTCTGAGG
hIGF1-Ea-
CGCCGCCC
hFc_mut3
92 | ADN mdi xudi
hIGF1-Ea- TGACACTATAGAATAACATCCACTTTGCC
hFc_mut4
93 | ADN Eg;fgf TCACAGCTCCGGAAGCAGCACTCATCCACGATGCCTGTCTGAGG
CGCMNNCCGACTGCTGGAGCCATACCCTGTGG
hFc mut4
94 | ADN mdi xubi
hIGF1-Fa- TGACACTATAGAATAACATCCACTTTGCC
hFc mutl2
95 | ADN | mdingugc
hIGF1-Ea- TGTCTGAGGCGCCCGCGCACTGCTGGAGCCATACCCTGTGGGC
hFc_mutl2
96 | ADN mbi xubi
hIGF1-Ea- TGACACTATAGAATAACATCCACTTTGCC
hFc mutl3
97 | ADN | mdi ngugc
hIGF1-Fa- TGTCTGAGGCGCCGCCTGACTGCTGGAGCCATACCCTGTGG
hFc mutl3
98 | ADN gﬁ;&ﬁbwn CGGTACGTGCTGGCGTACTGCTCCTCCCGCGGCTTTG
99 AGCGTGCACCGAGAACAACGAATGCTGCCACCCAGAGTGCCTAG
dong bién thé | GCAGCTGCCATACACCTGACGACAACACAACCTGTGTGGCCTGC
ADN | 1 ctia CHOKI: | CGACACTACTACTACAAAGGCGTGTGTGTGCCTGCCTGCCCACCT

sao chép A2

GGCACCTAC(Aag)GTTCGAGGGCTGGCGCTGTGTGGACCGCGATT
TCTGCGCCAACATCCCCAACGCTGAGAGCAGTGACTCAGATGGC
TTTGTCATCCACGATGGCGAGTGCATGCAAGAATGTCCCTCAGG
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CTTCATCCGCAACAGCACCCAGAGGTCAGTGGCTCTTGTTCCCCA
TCCAGGAGGTGAATCTTGTTCATATTCCATGATTGTAGGAACCAC
CCAGAGGTTCATCCAG

100

Dong bién thé
2 tht gen cla
CHOKI1: sao
chép AS

AGCGTGCACCGAGAACAACGAATGCTGCCACCCAGAGTGCCTAG
GCAGCTGCCATACACCTGACGACAACACAACCTGTGTGGCCTGC
CGACACTACTACTACAAAGGCGTGTGTGTGCCTGCCTGCCCACCT
GGCACCTACAG(Agttcg) AGGGCTGGCGCTGTGTGGACCGCGATTT
CTGCGCCAACATCCCCAACGCTGAGAGCAGTGACTCAGATGGCT
TTGTCATCCACGATGGCGAGTGCATGCAAGAATGTCCCTCAGGC
TTCATCCGCAACAGCACCCAGAGGTCAGTGGCTCTTGTTCCCCAT
CCAGGAGGTGAATCTTGTTCATATTCCATGATTGTAGGAACCACC
CAGAGGTTCATCCAG

101

Dong bién thé
3 tit gen cia
CHOK1: sao
chép A2

AGCGTGCACCGAGAACAACGAATGCTGCCACCCAGAGTGCCTAG
GCAGCTGCCATACACCTGACGACAACACAACCTGTGTGGCCTGC
CGACACTACTACTACAAAGGCGTGTGTGTGCCTGCCTGCCCACCT
GGCACCTAC(Aag) GTTCGAGGGCTGGCGCTGTGTGGACCGCGATT
TCTGCGCCAACATCCCCAACGCTGAGAGCAGTGACTCAGATGGC
TTTGTCATCCACGATGGCGAGTGCATGCAAGAATGTCCCTCAGG
CTTCATCCGCAACAGCACCCAGAGGTCAGTGGCTCTTGTTCCCCA
TCCAGGAGGTGAATCTTGTTCATATTCCATGATTGTAGGAACCAC
CCAGAGGTTCATCCAG

102

ADN

Dong bién thé
2 tit gen cia
CHOKI1: sao
chép A22

AGCGTGCACCGAGAACAACGAATGCTGCCACCCAGAGTGCCTAG
GCAGCTGCCATACACCTGACGACAACACAACCTGTGTGGCCTGC
CGACACTACTACTACAAAGGCGTGTGTGTGCCTGCCTGCCCACCT
GGC(Aacctacaggttcgaggectgge) GCTGTGTGGACCGCGATTTCTGCGCC
AACATCCCCAACGCTGAGAGCAGTGACTCAGATGGCTTTGTCAT
CCACGATGGCGAGTGCATGCAAGAATGTCCCTCAGGCTTCATCC
GCAACAGCACCCAGAGGTCAGTGGCTCTTGTTCCCCATCCAGGA
GGTGAATCTTGTTCATATTCCATGATTGTAGGAACCACCCAGAGG
TTCATCCAG

103

ADN

Dong bién thé
1 tit gen cua
CHOK11: sao
chép 14
nucleotit duogc
thay thé
va 18 nucleotit
thém vao

AGCGTGCACCGAGAACAACGAATGCTGCCACCCAGAGTGCCTAG
GCAGCTGCCATACACCTGACGACAACACAACCTGTGTGGCCTGC
CGACACTACTACTACAAAGGCGTGTGTGTGCCTGCCTGCCCACCT
GGtgaggtataggacagtattatagaggtggggc AGGGCTGGCGCTGTGTGGACCG
CGATTTCTGCGCCAACATCCCCAACGCTGAGAGCAGTGACTCAG
ATGGCTTTGTCATCCACGATGGCGAGTGCATGCAAGAATGTCCCT
CAGGCTTCATCCGCAACAGCACCCAGAGGTCAGTGGCTCTTGTTC
CCCATCCAGGAGGTGAATCTTGTTCATATTCCATGATTGTAGGAA
CCACCCAGAGGTTCATCCAG

104

Dong bién thé

tht gen
CHOK13: sao
chép A114

AGCGTGCACCGAGAACAACGAATGCTGCCACCCAGAGTGC(Actag
gcagcetgccatacacctgacgacaacacaacctgtgtggectgecgacactactactacaaaggegtgtgt
gtgcctgectgeccacctggeacctacaggttcgaggge) TGGCGCTGTGTGGACCGCG
ATTTCTGCGCCAACATCCCCAACGCTGAGAGCAGTGACTCAGAT
GGCTTTGTCATCCACGATGGCGAGTGCATGCAAGAATGTCCCTC
AGGCTTCATCCGCAACAGCACCCAGAGGTCAGTGGCTCTTGTTCC
CCATCCAGGAGGTGAATCTTGTTCATATTCCATGATTGTAGGAAC
CACCCAGAGGTTCATCCAG
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DUXBI11:
trinh tu A22
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AGCGTGCACCGAGAACAACGAATGCTGCCACCCAGAGTGCCTAG
GCAGCTGCCATACACCTGACGACAACACAACCTGTGTGGCCTGC
CGACACTACTACTACAAAGGCGTGTGTGTGCCTGCCTGCCCACCT
GG(Acacctacaggttcgagggctgg) CGCTGTGTGGACCGCGATTTCTGCGCC
AACATCCCCAACGCTGAGAGCAGTGACTCAGATGGCTTTGTCAT
CCACGATGGCGAGTGCATGCAAGAATGTCCCTCAGGCTTCATCC
GCAACAGCACCCAGAGGTCAGTGGCTCTTGTTCCCCATCCAGGA
GGTGAATCTTGTTCATATTCCATGATTGTAGGAACCACCCAGAGG
TTCATCCAG

106

Dong té bao
bién thé tit
gen CHO-
DUXBI11:
trinh tu A7

AGCGTGCACCGAGAACAACGAATGCTGCCACCCAGAGTGCCTAG
GCAGCTGCCATACACCTGACGACAACACAACCTGTGTGGCCTGC
CGACACTACTACTACAAAGGCGTGTGTGTGCCTGCCTGCCCACCT
GGCACCTACA(Agettcga) GGGCTGGCGCTGTGTGGACCGCGATTTC
TGCGCCAACATCCCCAACGCTGAGAGCAGTGACTCAGATGGCTT
TGTCATCCACGATGGCGAGTGCATGCAAGAATGTCCCTCAGGCT
TCATCCGCAACAGCACCCAGAGGTCAGTGGCTCTTGTTCCCCATC
CAGGAGGTGAATCTTGTTCATATTCCATGATTGTAGGAACCACCC
AGAGGTTCATCCAG

107

ADN

Vi tri nhén
biét cla
nucleaza ngén
tay k&m trén
CHO IGFIR
va vi tri cit

CCCACCTGGCACCTACAGGT/TCGAGGGCTGGCGCTGTGTGG

108

ADN

Trinh tu mbi
xudi CHO
IGFIR (trong
intron 2-3)

CTAGCCTGTCTCTGGGACAC

109

ADN

Trinh tr mdi
ngugc CHO
IGFIR (trong
intron 3-4)

CTGGATGAACCTCTGGGTGG

110

exon 3 cua
CHO IGFIR

TGTGCCCAAGTGTGTGCGGAAAGCGAGCGTGCACCGAGAACAAC
GAATGCTGCCACCCAGAGTGCCTAGGCAGCTGCCATACACCTGA
CGACAACACAACCTGTGTGGCCTGCCGACACTACTACTACAAAG
GCGTGTGTGTGCCTGCCTGCCCACCTGGCACCTACAGGT/TCGAG
GGCTGGCGCTGTGTGGACCGCGATTTCTGCGCCAACATCCCCAA
CGCTGAGAGCAGTGACTCAGATGGCTTTGTCATCCACGATGGCG
AGTGCATGCAAGAATGTCCCTCAGGCTTCATCCGCAACAGCACC
CAGAG

111

ADN

exon 3 va cac
intron lién k&
cua CHO
IGFIR

AAACTTAACGGCACATCCCATAGCAAACCATTTCATAAGAAAGG
ACTTGGCATGTGTTGTGTCCTTTCCCAGTGTGGGCTTCACAGATG
GTATTACCTGTGCAGATTTCAGAGAAAGTGTGTTTTTCCTAGCCT
GTCTCTGGGACACCATTTAGTGCTGGTTGTGGCAGCAGATGACCC
TGGGGAGGCTGTGTAGTCTCTTCATCTCACCACCTCCTCCCCCTG
TTCCCACAGTGTGCCCAAGTGTGTGCGGAAAGCGAGCGTGCACC
GAGAACAACGAATGCTGCCACCCAGAGTGCCTAGGCAGCTGCCA
TACACCTGACGACAACACAACCTGTGTGGCCTGCCGACACTACT
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ACTACAAAGGCGTGTGTGTGCCTGCCTGCCCACCTGGCACCTAC
AGGT/TCGAGGGCTGGCGCTGTGTGGACCGCGATTTCTGCGCCAA
CATCCCCAACGCTGAGAGCAGTGACTCAGATGGCTTTGTCATCC
ACGATGGCGAGTGCATGCAAGAATGTCCCTCAGGCTTCATCCGC
AACAGCACCCAGAGGTCAGTGGCTCTTGTTCCCCATCCAGGAGG
TGAATCTTGTTCATATTCCATGATTGTAGGAACCACCCAGAGGTT
CATCCAGATGGGGAGGCTGTTGGAGGGTGCTGACTAAGCTTGTT
TTTATGAGAATCTTGGAATGGCTGGTCTGTTCATTTCTTTGTTTGT
TGGCTTGCTTTGTTGTCTTTGAAAGTGCCTTGCTAGCCCTAGAGA
GGAAGAATTAGCCTGCTG

112 [ ADN | Tyinh e
" | ccecgeecaeecacce
Kozak
113 | Prot. hIGF1-Ea- TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRAAPQTGIVDECCF
dell-3, R37A, | RSCDLRRLEMYCAPLKPAKSAVQAQQHTDMPKTQKEVHLKNASR
del71-72, GSAGNKNYQMGSDKTHTCPPCPAPEA AGGPSVFLFPPKPKDTLMIS
R74Q, R77Q, | RTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
R104Q-fc YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK
114 | PROT. | {]GF1-Ea- TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRAAPQTPIVDECCF
hFc_mut03 RSCDLRRLEMYCAPLKPAKSAVQAQQHTDMPKTQKEVHLKNASR
GSAGNKNYQMGSDKTHTCPPCPAPEA AGGPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK
115 PROT. peptit Ea dot
bién 1 VQAQQHTDMPKTQKEVHLKNASRGSAGNKNYQM
116 | PROT | h]GF1-Ea- TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSARAPQTGIVDECCF
hFc mut12 | RSCDLRRLEMYCAPLKPAKSAVQAQQHTDMPKTQKEVHLKNASR
GSAGNKNYQMGSDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMIS
RTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPRE
PQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY
TQKSLSLSPGK
117 PROT. IGF-1 (G42S)
GPETLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRRAPQTSIVDEC
CFRSCDLRRLEMY CAPLKPAKSA
118 | PROT. | 4|GF1-Ea-mut | GPTLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRAAPQTSIVDEC
03-G42S CFRSCDLRRLEMYCAPLKPAKSAVRAQRHTDMPKTQKEVHLKNAS

RGSAGNKNYRM

-69-




30883

Céch thure thuc hién sdng ché
Can hiéu rang, sang ché dugc md ta chi bang cach dua vi du va céc cdi bién co

thé dugc thuc hién ma van nim trong pham vi cia sang ché.
Vi du thwe hién sang ché

Sang ché boc 16 cac bién thé cua IGF-1 tai t6 hop ¢6 4i lyc véi thu thé giéng nhu
protein kiéu dai (Fig. 1), nhung cho thdy dic tinh dugc déng hoc in vivo tét hon IGF-1
kiéu dai (Fig. 7) va c6 thé duoc dung dé ngin chimg teo co vé6i viée st dung thuong
xuyén it hon (Fig. 8). Déi lap véi cac bién thé IGF-1 trudc d6 trong linh vuc k¥ thuat
nay, kich thich su phosphoryl hoéa thu thé insulin (InsR) din dén nguy co ha duong
huyét, su bdc 10 cua cac protein tién chit ctia IGF-1 dugc dot bién & vi tri G42 (su x0a
hoic su thay thay thé dic hiéu) cho thdy kha ning kich thich sw phosphoryl héa thu thé
insulin (InsR) gidng véi kidu dai, v6i sy giam thiéu nguy co ha duong huyét da néu (fig.
5/6/19). Hon nita, d6i 14p v&i hIGF-1 kiéu dai hodc cac bién thé ciia né c6 trude do
trong linh vuc k¥ thudt nay, sang ché boc 16 cac bién thé cua IGF-1 c6 thé dugc tao ra
v6i ham lugng cao va khong bi phén ra trong cac hé théng té bao dong vét c¢6 vii, cho

phép san xuit & quy mo cong nghiép.
Phén A: Hé théng phuong phép téng quat
A1 Chét phan ting

IGF-1 cta ngudi tai té hop 14 cta hing Novartis AG va insulin clia nguoi tai t6 hop

dugce mua cua hang Promocell (#C-60212).
A2 Thiét ké vecto

Mot s su lip rap vecto theo goi y cua sang ché 14 kha thi. Do céc yéu t6 riéng 1
clia vecto nay dd dugc biét trude d6 trong linh vure k¥ thuat nay, cac vecto thich hop co
thé duoc lp rap, vi du, bang phuong phap giai trinh tw hodc khuéch dai va tach dong
cac yéu t6 di truyén co ban cach thich hop va biéu hién casset theo huéng mong mubn.
Céac phuong phéap tich dong tuong tng 1a phuong phap c¢bt yéu trong linh vuc k¥ thuat
nay va trinh tu cta cac yéu td di truyén dugc md ta trén ddy ciing duge md ta trude do
trong linh vuc k¥ thuét nay. Sau d6, su tao thanh cua cac cAu tric vecto dugc mo ta bang

cach vi du. Tuy nhién, nhitng ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuit nay
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hiéu ring cic phuong an va cic cach dé thu duge céc vecto twong tng khac 13 thich hop
va ¢6 sin cach nhanh chéng. Tt ca cic vecto biéu hién trong dong vat c6 vi (vi du,
pBW679) dugc mé ta trong phan nay duge dwa trén céc vecto biéu hién trong dong vat
¢6 vii duge mé ta trong cong bd don sang ché qudc té s6 W02009080720. Phin vi du
thue hién sang ché cua don sang ché qubc té s6 W02009080720, cu thé 1a Fig. 1, bang 1
va phan vi du II: thiét ké vecto (trang 2103 1) duoc két hop & day bang cach tham chiéu.

Viéc téng hop méi hIGF1-Ea-delGPE-R37A) (SEQ ID NO.: 87) dugc dit cla
hing The Blue Heron Biotech giGi han hai bén bing Kozak dau 5’
(CCCGCCCGCCCACC) (SEQ IDs NO.:112) va céc vi tri giéi han cta HindIII/BamHI
diu 5°va EcoRI dau 3’ dugc van chuyén trong vecto pUC Blue Heron. Tach dong lai
vao vecto pcDNA3.1 (Invitrogen, Life Technologies) dugc hoan thanh bang phéan tmg
ndi v6i cac vi tri tach dong thich hop cia BamHI dau 5°va EcoRI diu 3°. Céu tric dugc
kiém chimg toan bb trinh ty sir dung céc mdi dic hiéu T7 va BGHA. Sau d6, phan tng
tao dot bién diém dinh huéng (Quick Change II site directed Mutagenesis Kit,
Stratagene) duge thuc hién dé loai bé hai gbec R71 va S72 sir dung ciu tric hIGF1-Ea-
delGPE-R37A/pCDNA3.1 trudc d6. Cau triic hIGF1-Ea-delGPE-R37A-delRS thu dugc
duoc ding dé tai tach dong hIGF1-Ea (delGPE, R37A, delRS) vao vecto biéu hién trong
dong vat c6 v pRS5a (Vecto doc quyén cta Novartis, NPL000961). PRS5a 1a vecto
biéu hién trong dong vét c6 vii dudi diéu kién promoto CMV, vi tri gin dudi polyadenyl
tr gen BGH (hormon sinh trudong cia bo) va khang ampixilin. hIGF1-Ea (delGPE,
R37A, delRS)/pRS5a duge bao quan 1a NPL009759 (Vecto ddc quyén ciia Novartis).

hIGF1-Ea (del GPE, R37A, del RS) dugc khuéch dai tir NPL009759. San pham
PCR duogc cit bang HindIII dau 5°/BamHI dau 3’ va dugc tich dong vao vecto pRS5a-
higG1l LALA (NPL012935, Vecto doc quyén ctia Novartis). Mot s6 vong tao dot bién
diém dinh huéng nhu dwoc moé ta trén ddy duoc thuc hién dé chuyén plasmit niy thanh
hIGF1-Ea (delGPE, R37A, delRS)-[R74Q-R78Q -R104Q] (NPL017580, Vecto doc
quyén ctia Novartis). Plasmit ndy dugc str dung 1am co s& cho cac quy trinh nhan dong

tiép theo duge md ta dudi dy.

Plasmit hIGF1-Ea-hFc mut2: Khuéch dai phan doan PCR chira cac dot bién
G42S tr NPLO17580 st dung cac oligo gdy dot bién gen (5
TGACACTATAGAATAACATCCACTTTGCC 3°) (SEQ ID NO.. 88) va
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(5’ TCACAGCTCCGGAAGCAGCACTCATCCACGATGCTTGTCTGAGGCGCCGC
CC 3°) (SEQ ID NO.: 89). St dung vi tri enzym cit gidi han endonucleaza Blpl va
BspEI dé tach dong phan doan PCR tao ra ndy tré lai NPL017580.

Plasmit hIGF1-Ea-hFc_mut3: Khuéch dai phan doan PCR chtra cac dot bién
G42P tr NPL017580 st dung cac oligo giy dot bién gen (5’
TGACACTATAGAATAACATCCA CTTTGCC 3°) (SEQ ID NO.: 90) va (5°
TCACAGCTCCGGAAGCAGCACTCATCCACGATGGGTGTCTGAGGCGCCGCC
C 3°) (SEQ ID NO.: 91). Str dung Vi tri enzym cat giéi han endonucleaza Blpl va BspEl
dé tach dong phan doan PCR tao ra ndy trd lai NPL017580.

Plasmit hIGF1-Ea-hFc_mut4: Khuéch dai phan doan PCR chta céc dot bién
A37E dugc khuéch dai tr NPLO17580 st dung cic oligo giy dot bién gen (5’
TGACACTATAGAATAACATCCA CTTTGCC 3°) (SEQ ID NO.: 92) va (5
TCACAGCTCCGGAAGCAGCACTCATCCACGATGCCTGTCTGAGGCGCMNNC
CGACTGCTGGAGCCATACCCTGTGG) (SEQ ID NO.: 93). Codon linh hoat dugc
dua ra trong danh phap IUPAC, trong d6 M 1a ky hiéu cho céc bazo A hodc C va N la
ky hiéu cho céac bazo A, C, G hodc T. Oligo nay sau d6 s€ mang mot codon linh hoat
cho vi tri 37. St dung vi tri enzym cit giéi han endonucleaza Blpl va BspEI dé tach
dong phan doan PCR tao ra nay tr& lai NPL017580. Chon loc dot bién thay thé A37E
bang cach giai trinh tu.

Plasmit hIGF1-Ea-hFc _mutl2: Khuéch dai phan doan PCR ma chua dot bién
R36A-A37R tr NPL017580 st dung cac oligo gdy dot bién gen (5°
TGACACTATAGAATAAC AT CCACTTTGCC 3°) (SEQ ID NO.: 94) va (5°
TGTCTGAGGCGCCCGCGCACTGCTGGA GCCATACCCTGTGGGC 3°) (SEQ ID
NO.: 95). St dung vi tri nhén biét ctia enzym cit gidi han endonucleaza Blpl va Sfol dé

nhan dong phan doan PCR tao ra nay tré lai NPL0O17580.

Plasmit hIGF1-Ea-hFc_mut13: Khuéch dai phan doan PCR ma chiraR36Q duoc
khuéch dai tr NPL017580 (Vecto doc quyén ciia Novartis) str dung céc oligo gay dot
bién gen (5> TGACACTATAGAATAACATCCACTTTGCC 3°) (SEQ ID NO.: 96) va
(5> TGTCTGAGGCGCCGCCTGACTGCTG GAGCCATACCCTGTGG 3°) (SEQ ID
NO.: 97); Str dung vi tri nhan biét ctia enzym cit gi¢i han endonucleaza BlpI va Sfol dé
nhan dong phan doan PCR tao ra nay tré lai NPL0O17580.
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Cai bién c4c bién thé hIGF1-Ea-hFc mut4 va mutl3 d& dua vao phén tir ndi khac
(c6 nghia 1a SEQ ID 22 va 23): dai chon loc c4c trinh tu clia phan ti ndi tir vi tri cdt gidi
han ctia BspEI endonucleaza (twong ung voéi gbc F49-R50cta IGF1) véi Alel (trong
phan Fc) duoc dit mua cia Geneart. Tach dong cac phén tir nbi bang cic phan tmg cit
va ndi tiéu chuén dé thu cac plamit hIGF1-Ea-hF¢_mut4 E, hIGF1-Ea-hFc_mut13_E va
hIGF1-Ea-hFc_mutl3_ A. Trong buéc ké tiép, dot bién G42S dugc dua vao.

Plasmit hIGF1-Ea-hFc mut4/2 E va hIGF1-Ea-hFc _mutl3/2_E: Khuéch dai
phan doan PCR chira cac dot bién G42S tir plasmit hIGF1-Ea-hFc_mut2 st dung cac
oligo (5> TGACACTATAGAATAACATCCACTTTGCC 3°) (SEQ ID No.: 88) va (5’
CGGTACGTGC TGGCGTACTGCTCCTCCCGCGGCTTTG 3”) (SEQ ID No.: 98). Str
dung c4c trinh tu cét clia enzym gi6i han endonucleaza BspEI va Sfol dé nhan dong
phan doan PCR tao ra nay thanh céc plasmit hIGF1-Ea-hFc_mut4 E va hIGF1-Ea-
hFc mutl3 E.

Plasmit hIGF1-Ea-hFc mut13/2 A: Khuéch dai phan doan PCR chtra cic dot
bién G42S-R36Q tir hIGF1-Ea-hFc mutl3/2 E st dung cac oligo (5°
TGACACTATAGAATAACATCCACTTTGCC 3°) (SEQ ID No.. 88) va (5
CGGTACGTGC TGGCGTACTGCTCCTCCCGCGGCTTTG 3°) (SEQ ID No.: 98). St
dung vi tri cdt clia enzym gi6i han endonucleaza BspEI va Sfol dé nhan dong phan doan

PCR tao ra nay thanh plasmit hIGF1-Ea-hFc_mut13_A.
A3 San xuét protein tai td hop
San xuit quy mo nhé:

St dung hai phuong phap chuyén nhiém khac nhau, dua trén FuGene va
polyetylenimin (PEI), dé tao ra cac bién thé IGF1-Fc.

Chuyén nhidm (PEI) vao 100ml dung dich nuéi cdy 293F HEK theo cac bude
duéi day: Pha lodng 100pg ADN plasmit trong nuéc, trong 7ml mdi trudng biéu hién
FreeStyle (GIBCO, Cat. 12338026) trong thoi gian 10 phut ¢ nhiét do trong phong. Pha
lodng 300ug PEI (tr dung dich PEI gbc néng dd 1mg/mL) trong 7ml mdi trudng biéu
hién FreeStyle & nhiét do trong phong. Sau d6, tron dung dich ADN va PEI nay véi
nhau va U trong thoi gian 15 phut truge khi bd sung 36ml dung dich nudi cdy té bao

293F HEK & mat do khoang 1,4x10° t& bao/mL trong binh nuéi lic dung tich 500ml. U
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mdi dung dich nudi ciy nay trong thiét bi Kuehner-Shaker ISF1-X (Kuehner) cai dit toc
do quay & 100 vong/phut, ndng do CO2 1a 6%, va nhiét do 37°C trong thdi gian 6 ngay.
Sau do, tinh sach céc bién thé IGF1-Fc tir dich ndi trong cua dung dich nudi céy té bao
bing sic ky protein A sir dung c6t HiTrap MabSelect Sure thé tich 1ml (GE Healthcare)
trén hé théng Avant AKTA (GE Healthcare). Sau khi rira duong nén bang PBS, chat
liéu da gén trén cot duoc chiét bﬁng xitrat néng do 50mM, @6 pH 1a 3,0, NaCl nf‘)ng do
150mM va ngay 1ap tirc duge trung hoa.

Chuyén nhiém FuGENE HD Transfection Reagent (Roche) vao 100ml dung dich
nudi cdy HEK 293F theo cac budc dudi ddy: Pha lodng 100ug ADN plasmit trong nudc,
trong 1ml mdi trudng biéu hién FreeStyle (GIBCO, Cat. 12338026) dugc giit & nhiét do
trong phong. Bb sung thém 400u1 FuGENE vao dung dich ADN pha lodng va & hdn hop
nay trong thoi gian 15 phut & nhiét d trong phong. Sau d6, bd sung 98,6ml dung dich
nudi cy té bao 293F HEK (Invitrogen) c6 mat do té bao khoang 0,5x10° t& bao/mL vao
1,4ml hdn hop ADN-FuGENE nay trong binh thét ¢6 dung tich 500ml. U dung dich
nudi cdy nay trong thiét bi Kuehner-Shaker ISF1-X (Kuehner) cai dit tdc d6 quay ¢ 100
vong/phut, néng d6 CO, 1a 6%, va nhiét @6 37°C trong thoi gian 7 ngay. Sau do6, tinh
sach cac bién thé IGF1-Fc sau d6 tir dich ndi trong cta dung dich nudi cdy té bao bang
sic ky protein A sir dung cot HiTrap MabSelect Sure thé tich Iml (GE Healthcare) trén
hé théng Avant AKTA (GE Healthcare). Chat liéu da gin trén cot duge chiét bang xitrat
ndng do 50mM, do pH 14 3,0, NaCl ndng d6 150mM va ngay lap tirc duge trung hoa.

San xuét quy mo trung binh:

Chuyén nhiém polyetylenimin (PEI) vao 9,5L dung dich nudi cdy HEK 293 theo
cac budc nhu sau: 4 10mg ADN plasmit trong dung dich dém TE trong 250ml moi
truong OptiMEM1 & nhiét do trong phong [Gibco Cat. No # 11058-021] trong thoi gian
5 phut. B6 sung 250ml méi trudng OptiMEMI1 & nhiét d6 trong phong (Gibco Cat.no#
11058-021) vao 20mg Polyetylenimin (PEI) (tir dung dich PEI gbc ndéng d6 1mg/mL).
Sau d6 tron cac dung dich ADN va PEI nay véi nhau va U trong thoi gian 15 phut. B6
sung thém 9,5L moi truong HEK & ndng do trong khoang 0,75x10° t& bao/mL va
1,25x10° t& bao/mL vao 500ml hdn hop ADN-PEI. Nubi lic cac té bao di chuyén nhiém
& nhiét d6 37°C trong tui té bao Wave dung tich 20L (GE Healthcare, # CB0020L10-
03). Pat tai t& bao nay trong hé théng Wave System 20/50 EHT cai dit & toc do lac 25
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vong/phut, goc lic 7°, ndng do CO2 1a 7%, luu lugng khong khi 0,50L/phit, va nhiét do
37°C. Céc chu trac dung hop Fe duoc bt gitr tir dich ndi méi truong nudi ciy co dic
bang séc ky protein A. Sau khi rira duong nén bang PBS, chét di gin dugc rira gidi bang
xitrat ndng do 50mM, pH 2,7, NaCl néng d6 140nM va duoc trung hoa ngay 1ap tic.
Sau do, ¢d dic phan doan di trung hoa nay bang sic ky siéu loc va sic ky kich thuéc
qua cdt Superdex 200 trong PBS dé loai bo cac két cum nhiém. D6 tinh sach cua chét
nay 1a >95% duoc kiém chimg bang ca phan tich dién di SDS-PAGE va phan tich LC-
MS.

A4 Danh gia mirc d6 két cum bang SEC-MALS

Kiém tra mic d6 két cum cac bién thé IGF-1-Fc d3 tinh sach béng Protein A
bang cac phép do sic ky loai bo kich thuée cliing v6i mdy phét hién phén tén 4nh séng
da goc (SEC-MALS) duoc thuc hién trén hé thong HPLC Agilent 1200 (Agilent
Technologies) dugc nbi véi méay phat hién phan tin anh sdng ba géc (miniDAWN
Treos, Wyatt Technology, Santa Barbara, CA, USA). Nong d6 ctia miu thit nghiém
duoc theo ddi truc tuyén bang may do khuc xa tan xa (Optilab rEX, Wyatt Technology)
stt dung gia tri do 16n cua chi sb khuc xa dic hiéu (dn/dc) 1a 0,186mlL/g. 50ul thé tich
mau duoc nap 1én cot Superdex 200 10/300 GL (GE Healthcare). Ghi lai dit liéu va xir
ly bang phin mém ASTRA V (Wyatt Technology). Pé x4c dinh céac thé tich lam cham
mdy phat hién va cac hé sé chuan héa cho may phét hién MALS, st dung miu BSA
(Sigma, A8531) lam tham chiéu. Khong 4p dung sy khir xung hay mé rong dai diéu
chinh.

A5 Nubi cdy té bao

Thu nhén céac t& bao co xuong cta ngudi (skMC) tir hing Cambrex (#CC-2561).
Nguyén bao co so cp clia ngudi duge nudi cdy trong mdi truong sinh truéng [SkGM
chira 20% huyét thanh nhau thai bd (FBS, # 2-01F40-1, Amimed) va 0,1% gentamyxin].
Sau 4-5 ngdy (& nhiét do 37°C, ndng d6 CO, 1a 5% CO2 va do 4m 1a 95%), cac té bao
dugc phan tan trong moi truong sinh trudng & mat 4o 150.000 té bao/giéng va sinh
truéng (¢ nhiét d6 37°C, ndéng d6 CO, 1a 5% CO2 va do dm 1a 95%). Vao ngay thir 3
sau khi phan tan nguyén bao co skMC dugc st dung cho céc thi nghiém truyén tin hiéu.
NIH3T3-IGF-1R va NIH3T3-InsR dugc bao quan trong D-MEM chtra 10% FBS,

100U/ml penixilin, va 100pg/ml streptomyxin. Nguyén bao co so c4p cua cynomolgus
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dugc phan 14p tir co sinh ddi cua Macaca fascicularis, khi dudi dai cynomolgus. Céc té
bao duge nudi cdy trong SkBM chira 20% huyét thanh nhau thai bo (FBS, # 2-01F40-1,
Amimed) va 0,1% gentamyxin (Life Technologies, #15750-037). Té bao tao m& 3T3-L1
va t& bao C2C12 nhén duoc tir American Type Culture collection (twong trng 1a ATCC-
CL-173 va ATCC; #91031101). Céc té bao tao md dugc cat giit trong DMEM, Glucoza
cao, 1,5g/L NaHCO3 (ATTC # 30-2002) va su biét hoa duge khoi dau bang su bd sung
thém DMEM, chtta 10% FCS, 1% penixilin/streptomyxin, 0,5mM IBMX, 1uM
dexamethason. C4c nguyén bao co C2C12 dugc biét hoa & ngay thir 3 sau khi dugc phin
tan. P& 1am nhu vay, cac té bao duoc rira bing moi truong biét hoa (DM) bao gbm
DMEM duoc bd sung 2% huyét thanh ngua bit hoat bing nhiét (HS; #US 14-403F,
Cambrex), 1% penixilin/streptomyxin va 1% glutamin va sau d6 u trong DM trong thoi

gian 72 gid & nhiét d6 37°C, ndng d6 CO, 1a 5% va dd 4m 12 95%.
A6 Biacore

X4c dinh ddc didm cua cac tinh chét gin két bang SPR st dung thiét bi Biacore
T200 & nhiét do 25°C. Ba con chip CMS5 (GE, BR-1005-30) dugc chudn bi bang cach ap
dung quy trinh két cip amit tiéu chudn. Dong té bao chay 1 duoc cb dinh dé tréng dé
lam ddi chung, trong khi IGF-1 va hIGF-1-Ea-Fc_mut_13/2_A dugc c¢b dinh trén dong
té bao chay do luong 2 va 3. Mtc d6 ¢b dinh dugc bién ddi theo timg twong tac riéng 18
va nam trong khoang tir 20RU-143RU (IGF-1) va tir 32RU-113RU (hIGF-1-Ea-
Fc_mut _13/2_A). Chuén bi cic dai pha lodng ctia IGF-1R cta ngudi téi t6 hop (R&D
Systems, 391-GR) trong dung dich dém chay, HBS-EP+ 1x (Teknova, H8022) chira
xitrat 30mM va 0,05% BSA, va dugc nap vao chip & tdc do chay la 50ul/phut. Céac
khoang ndng d6 chét phén tich dugc thay d6i voi timg tuong tac riéng 1é va nim trong
khoang tr 1000nM-3,9nM (IGF-1R). Céac phéi tir duge tai tao bang cach nap tir tir dung
dich dém rira giai Ag/Ab (Thermo Scientific, 21027) trong thoi gian 90 gidy & tbe do
50ul/phit. Cac hang sb tbc d6 dong hoc va KD duge tinh toan bang cac khép do thi

sensorgram tham chiéu hai 1an v6i mot mo hinh gan két 1:1.
A7 ELISA

Pé phan tich mirc d6 phosphoryl hoa IGF-1R, trai céc té bao 1én cac dia 6-giéng
nudi ciy trong moi trudng sinh trudng trong thoi gian 24 giv (v6éi NIH3T3-IGF-1R)

hodc 72 gio (v6i nguyén bao co so cap cua nguoi va khi dudi dai cynomolgus). Cac té
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bao bi b ddi trong thoi gian 24 gid (véi NIH3T3-IGF-1R) hodc 4 gio (véi nguyén bao
co so cip ciia ngudi va khi dudi dai cynomolgus) va sau d6 duge kich thich véi cac
peptit chi thi trong thoi gian 15 phat & nhiét d6 37°C. Ly giai céc té bao bang dung dich
dém PhosphoSafe (Cell Signaling) chira nhiéu loai chét e ché proteaza va lam sach
béng ly tim & téc doc 14,000g trong thoi gian 15 phit & nhiét do 4°C va phan tich muc
d6 phosphoryl hoa IGF-1R bing ELISA st dung kit DuoSet IC human phosphor-IGF-
IR kit (R&D Systems).

Pé phan tich mirc dd phosphoryl hoa thu thé insulin, trai cac té bao NIH3T3-InsR
1én dia 6 giéng v6i mat do 0,2x10° t& bao/giéng va dugc nudi cdy trong mdi trudng sinh
truéng trong thoi gian 24 gid. Cac té bao thir nghiém bi bé d6i trong thoi gian 18 gioy
trong moi truong khong chira huyét thanh va sau d6 duge kich thich véi cac phbi tir
khac nhau ¢ nhiét d6 37°C trong thoi gian 10 phut. Ly giai té bao theo nhu duoc mo ta
trén day va phan tich mtc do phosphoryl héa InsR bang ELISA sir dung kit DuoSet IC
human phosphor—InsR ELISA (R&D Systems).

A8 Hép thu glucoza

Pé do su hip thu glucoza, phan tan cac té bao tao m& 3T3-L1 va té bao 6ng co
C2C12 vao cac dia 24 giéng va dugc nudi cdy trong moi truong DMEM khong ¢6 huyét
thanh trong thoi gian 4 gio. Thay thay thé mdi trudong DMEM khong c6 huyét thanh v&i
dung dich dém KRP (130mM NaCl, 1,3m MmgSO,, 1,3mM CaCl, 5SmM KCl va 10mM
Na,HPO,) hoic HBS (140mM NaCl, 2,5m MmgSO,, 1,0mM CaCl, SmM KCI va
10mM Hepes) tuong tmg cho cac té bao tao m& 3T3-L1 va cac té bao C2C12. Céc té
bao dugce xir ly vai cac peptit dac hiéu trong thoi gian 1 gio & nhiét 4o 37°C. Su hép thy
glucoza duge do bang viéc bd sung 0,4uCi (té bao sinh md md) hogc 0,8uCi (C2C12)
[3H] 2-deoxy-D-glucoza va 0,1mM (té bao tao m&) hodc 0,01mM (C2C12) 2-deoxy-D-
glucoza trong thoi gian 10 phit (t€ bao tao m&) hodc 5 phut (C2C12) & nhiét do trong
phong. Hat bo moi truong khoi dia thir nghiém va thir nghiém nay dugc két thuc bing
viéc bd sung thém dung dich dém KRP hoic HBS chita 1uM xytochalasin B. Sau do,
rira cac té bao thir nghiém biang PBS trong da lanh va ly gidi st dung NaOH ndng do
0,2M va do phong xa duoc phén tich bang cach dém sy nhip nhay (xem céc Fig. 5/6).

A9 Biéu db thir nghiém dugc dong hoc
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Chudt duc hoan chinh (n=3 con/nhém) di nhan hIGF-1-Ea-Fc_mut 13/2_A hodc
hIGF-1-Ea-Fc_mut 04/2_E & ndng d6 10mg/kg hoic hIGF-1 (1mg/kg) bing cach truyén
trong tinh mach (i.v.) nhanh hogc tiém duéi da. Cdc miu méu theo chudi lién tiép duoc
thu & 2 gio, 4 gio, 8 giv, 24 gio, 48 gio, 72 giod, 96 giod, 168 gio va 336 gid sau khi dung
céc bién thé cua IGE-1 hoic 0,083 gio, 0,25 gio, 0,5 gio, 2 giv, 4 gio, 8 giv va 24 gid
sau khi ding hIGF-1. Nong d9 cuia céc protein tai t6 hop trong huyét thanh dwge xé4c
dinh bing ELISA.

A10 Tac dong cia hIGF-1-Ea-Fc mut 13/2 A d6i voi hién tuong teo co cam tmg béi

dexamethason.

Pha lodng dexamethasone (Dex) trong PBS dé dat dén lidu luong chua
0,075mg/kg/ngay véi md hinh 2ML2 Alzet trong thoi gian 28 ngay. Két hop Dex v6i
hIGF-1 ¢6 liéu luong 3,8mg/kg/ngdy trong nhém C trong cdc bom siéu nho. Két hop
didu tri Dex cach ngay véi didu tri duéi da cia hIGF1-Ea-Fc_13/2 A trong cdc nhém D,
E va F & cac lidu lugng chira twong tng 1a 3mg/kg, 10mg/kg va 30mg/kg. Cac bom
duoc nap dung dich nay va dugc gilt trong vai gio ¢ nhiét 4o 37°C trong PBS cho dén
khi cdy ghép bang phau thuat. Chudt thir nghiém dugc didu tri duéi da v6i Temgesic &
lidu Iugng 12 0,02mg/kg v6i thé tich 1a 1mL/kg it nhit 1a 30 phit trudc phdu thuat, va
sau d6 cac bom da dién dung dich duoc @& cap trén ddy dugc cdy duéi da vao phan lung
ctia chudt thir nghiém duogc gdy mé bang isofluran ndng d6 1 3%. Temgesic dugc ding
dudi da cho chudt thir nghiém & thoi diém 24 gio va 48 gid sau phiu thuat. Chudt thi
nghiém trong cic nhéom A, B va C duoc diu tri PBS tiém du6i da hing ngay. Trong
luong co thé duogc do hai 1An/tudn. Bén tuin sau khi didu tri chudt thir nghiém dugc gay

chét ém diu bing CO,, va cic co clia chiing dugce phan 1ap va do trong lugng.
Phan B: Céc vi du thuc hién

Phan t& ¢6 trude d6 trong linh vuc k¥ thudt nay chirapeptit Ea, trong d6 céac gbe
protein E3, R71 va S72 dugc x6a di va axit amin R37 dugc thay thé b%mg alanin

(hIGF1-Ea-Fc-mut 3) (SEQ ID NO.: 27) dugc tao ra va kiém thir.
Vidul: Su ché tao cac vecto biéu hién ADN

1.1. Vecto bidu hién ADN ma héa polypeptit tién chit ciia hIGF-1-Ea chira cic céi bién
sau day dugc xay dung nhu dugc md ta trude doé: higk1-Ea-Fc_mut 13/2_A (bao gdm
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phén Fc tir hIgG1 mang dot bién L234A L235A ("LALA”) 1am im ling chirc ning hiéu
ung (SEQ ID No.: 9); trong d6 x6a G1, P2, E3, thay thé axit amin R36 biang glutamin
(Q), thay thé R37 bang alanin va x6a cic axit amin K68, S69, A70, R71 va S72 va giy
dot bién cac axit amin R74, R77 va R104 thanh glutamin (Q); va ni vecto ndy véi ving

Fc LALA cua IgGl.
Két qua nay trong trinh tu protein tiét duoi day:
(SEQIDNO.: 9) .

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSQAAPQTSIVDECCFRSCDLRRL
EMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSAGNKNYQMCPPCPAPE
AAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKA
KGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYK
TTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP
GK

1.2 Vecto biéu hién ADN ma hoa polypeptit tién chét ciia hIGF-1-Ea chira cac céi bién

sau day dugc xay dung nhu duge mo ta trong phan A2 néu trén:

higF1-Ea-Fc_mut 04/2 E (bao gdm ving Fc LALA hIgG1): protein tién chit cia
IGF-1 nguoi, trong d6 x6a G1, P2, E3, thay thé axit amin R37 bang axit glutamic (E) va
x0a cdc axit amin K68, S69, A70, R71 va S72 va gay dot bién céc axit amin R74, R77
va R104 thanh glutamin (Q); va ni véi ving Fc LALA ctia IgG1.

Két qua trong trinh tu protein tiét duéi day:
(SEQID NO.: 12)

TLCGAELVDALQFVCGDRGFYFNKPTGYGSSSREAPQTSIVDECCFRSCDLRRL
EMYCAPLKPAVQAQQHTDMPKTQKEVHLKNASRGSAGNKNYQMDKTHTCPP
CPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGV
EVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT
ISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLS
LSPGK

Trén co sé cac nguyén tac da vach ra trén day, cac protein khac dudi day da dugc

tao ra:

Vi du 54 (hIgF1-Ea-Fc_mut 13/2_E; SEQ ID NO.:8)
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Vi du 56 (hIgF1-Ea-Fc_mut 13/2_C; SEQ ID NO.: 10)

Vi du 50 (hIgF1-Ea-Fc_mut 13/2_F; SEQ ID NO.: 11)

Vi du 58 (hIgF1-Ea-Fc_mut 04/2_A; SEQ ID NO.: 13)

Vi du 59 (hIgF1-Ea-Fc_mut 04/2_F; SEQ ID NO.: 14)

1.3. Vecto biéu hién ADN ma héa polypeptit hIGF-1 chira cac bién ddi sau dugc xay
dung str dung cac phuong phéap xay dung vecto ADN/cac phuong phép thao tac ADN da
duoc biét trong linh vuc k¥ thuat nay: hIgF1 G42S (SEQ ID No.: 117);

Két qua trong trinh tir protein duéi day:
(SEQID NO.: 117)

GPETLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRRAPQTSIVDECCFRSCDL
RRLEMYCAPLKPAKSA

© 1.4. Vecto biéu hién ADN ma hoa polypeptit hIGF-1 chita céc cai bién sau duge xay
dung st dung cac phuong phap xay dung vecto ADN/cac phuong phap thao tac ADN da
duoc biét trong linh vuc k¥ thuét nay: hIGF1-Ea-mut 03-G42S (SEQ ID No.: 118);

K&t qua trong trinh tu protein dudi day:
(SEQ ID NO.: 118)

GPTLCGAELVDALQFVCGDRGFYFNKPTGYGSSSRAAPQTSIVDECCFRSCDLR
RLEMYCAPLKPAKSAVRAQRHTDMPKTQKEVHLKNASRGSAGNKNYRM

Vi du 2: Su thach thic Proteaza cua céac bién thé IGF-1-Fc

Céc protein d3 tao ra trong cac hé thdng biéu hién trong té bao dong vat co vi,
nhu 13, vi du, CHO, ¢6 thé chdng chiu sy thuy phan ciia cAc protein phan giai trong sudt
qua trinh biéu hién. D& danh gia hidu qua tiém nang d6 nhay voi proteaza trong sudt qua
trinh san xuét tiéu chun, ching t6i di phat trién thir nghiém thach thirc proteaza st
dung protein tinh sach va moi truong didu kién tir dich nudi té bao CHO. So sanh thtr
nghiém nay v&i kiéu phan cét quan sat dugc cla bién thé IGF-1-Fc dugc tao ra trong té
bao CHO cung cip su thdm dinh phép thir. Tém lai, cic té bao CHO dugc nudi ciy
(nhiét do 37°C, ndng dd6 CO, 1a 6%, dd 4m twong ddi 1a 85%, tbc dd quay 90-150
vong/phtt) trong mdi truong CHODM122 tir mét do 2E5 té bao/ml lén dén 1E7 té
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bao/ml. Dich ndi trong cung cp méi trudong didu kién duge st dung trong thir nghiém
nay. Cac bién thé IGF-1-Fc dugc tinh sach nhu duge mé ta trén ddy (A3) va dugce chdm
vao trong moi truong diéu kién hodc trong PBS lam ddi chimg & ndng do6 1a 100ug/ml.
Sau khi loc khir tring, G cdc mau thtr nghiém & nhiét 6 37°C Ién dén 20 ngay va ldy cac
mAu cin duoc phén tich & cac mbc thoi gian khac nhau. Céc san phdm c6 d6 phan hiy
khac nhau c6 thé dugc phén 14p t6t bang cac k§y thuat SDS-PAGE tiéu chuin (NuPAGE
Bis-Tris, Invitrogen) va cudng dd cic bing cta su phan cit duoc dinh luwong theo ty

trong. Céc két qua nay dugc cho thdy & Fig. 17.

Vi du 3: Ai luc gén két cao ctia hIGF-1 va twong tr v6i IGF-1R clia ngudi tai to hop

Ai lyc gin két cao ciia hIGF-1 va cac bién thé ctia IGF-1 véi rhIGFIR dugc do
bang céach st dung cdng hudng plasmon bé mat (Biacore). Thuc hién thir nghiém gén
két truc tiép. C6 dinh IGF-1-Ea_Fc Mut_13/2 A cua ngudi va hIGF-1 trén chip va thu
thé IGF-1 cung cip vai trd ctia chit phén tich trong dung dich. Cac dd thi sensorgram
thu dugc duge khdp véi mod hinh twong tac 1:1 dé tinh toan cac hing sé phan ly can
bang (KD). Cac két qua nay cho thiy riang su gin két cia hIGF-1-Ea_Fc Mut 13/2_ A
v6i IGF-1R 1a twong duong vé1 hIGF-1 (Fig. 1).

Vi du 4: Cam tng phosphoryl hoa IGF-1R

Kha ning hIGF-1 va cac bién thé ciia hIGF-1 dé kich thich su phosphoryl héa
IGF-1R dugc danh gia trude tién trong cac té bao NIH3T3 biéu hién qua mirc IGF-1R
cia ngudi (NIH3T3-IGF-1R) bing thir nghiém ELISA. Trong cic té bao nay su
phosphoryl hoéa IGF-1R dugc cdm tng theo phuong thire phu thude ndéng do6 bing tit ca
cac peptit kiém thir. Khép sb lidu trung binh cua thir nghiém ELISA v6i dudng cong
sinh trudng cho thiy rang tinh hiéu luc (ECso) cta hIGF1-Ea-D1-3, R37A, D71-72,
R77Q-Fc va hIGF1-Ea -Fc_mut 04/2 E bi giam so véi hIGF-1 (Fig. 2A-B). Tuy nhién
khép sb liéu trung binh ctia thir nghiém ELISA vé6i dudng cong sinh truéng da mang lai
mot gia tri dap ing kha twong duong ciia tit ca cc peptit kiém thir (Fig. 2C-D). Kha
ning cta cac bién thé cia hIGF-1 va hIGF-1 d kich thich su phosphoryl héa IGF-1R
ndi sinh dwge danh gia tronng nguyén bao co so cip clia ngudi va tronng nguyén bao co
so cép cua khi dudi dai cynomolgus. Trong cac té bao nay sw phosphoryl héa IGF-1R
duge cam Gng theo phuong thirc phu thudc ndng do cua tat ca cac peptit kiém thtr (Fig.

4B-C). Puong cong sinh trudng khép véi sb lieu ELISA trung binh cho thiy rang tinh
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hiéu luc (ECsp) cua cac bién thé ctia hIGF-1 1a E bi giam so v&i hIGF-1 (Fig. 4A). Tuy
nhién, duong cong sinh trudng khép dir liéu ELISA trung binh tao ra gia tri dap ing tbi

da c6 thé so sanh duoc cia tit ca cac peptit kiém thir (Fig. 4).

Vi du 5: Tinh dic hiéu v6i thu thé insulin

Dé kiém tra cac bién dbi axit amin cta cac bién thé cia IGF-1 anh hudng dén
tinh dic hiéu thu thé, phén tich cidc tic dong cua cic peptit bién thé IGF-1 lén su
phosphoryl hoéa InsR trong NIH3T3 biéu hién qua muc InsR cia ngudi bang ELISA.
Chung tdi xir Iy céc thé bién nap ctia té bao NIH3T3-InsR véi cac nong d6 khac nhau
ctia bién thé IGF-1, hIGF-1 va insulin. Cac ndng do ding mol clia cac peptit da dé cap
nay duoc str dung. Két qua clia céc thi nghiém nay dugc biéu dién trong Fig. 3/18. Cac
cai bién da anh huong dén d6 dic hiéu thu thé cua hau hét cac bién thé ctia IGF-1 ngoai
trir cac bién thé mang dot bién G42S (hIGF1-Ea -Fc_mut_02, hIGF1-Ea -Fc_mut_03,
hIGF1-Ea -Fc_mut_04/2 E va hIGF1-Ea -Fc_mut_13/2_A) dugc cho thdy la giit duoc
d6 dic hiéu thu thé va 1a chat cam tng yéu su phosphoryl hoa InsR thdm chi & cac ndng
d6 ma insulin s& cho cac dap tmg téi da. Ngac nhién 13, hIGF1-Ea Fc_mut_13/2 A va
hIGF1-Ea Fc_mut _04/2_E da cho thiy hiéu luc kém hon dang ké so véi IGF-1 1én cac
chirc ning tac dong didu khién bang cach nhanh chéng gin két thu thé insulin (vi du,
hép thu glucoza trong té bao tao md biét hoa) nhrr duge trinh bay trong Fig. 5B va D va
trong Fig. 6. Nguoc lai, hIGF1-Ea Fc_mut 13/2 A va hIGF1-Ea Fc mut 04/2 E va
hIGF-1 1a ding thay thé vé6i cac chirc ning trung gian béi IGF-1R nhu 13 hap thu
glucoza trong céac té bao éng co C2C12 (Fig. SA va C). Pua dot bién G42S vao protein
IGF-1 (thu duoc trong bién thé G42S IGF-1 c6 SEQ ID NO.:117) ciing nhu dua vao
protein hIGF1-Ea-mut 03 (thu duoc trong bién thé hIGF1-Ea-mut 03- G42S c6 SEQ ID
NO.:118) lam giam sy phosphoryl hdéa InsR (Fig. 18) trong céc té bao NIH3T3-InsR
nay. Hon thay thé nita, cac dot bién da néu c6 sy tac dong 1én sy hép thu glucoza twong

g trong té bao tao md va cac té bao dng co C2C12 (Fig. 19).

Vi du 6: Su x4c dinh ndng d6 huyét thanh

Cac ndng d0 hIGF1-Ea-Fc-mut 13/2 A huyét thanh va hIGF1-
Ea.Fc mut 04/2 E huyét thanh sau khi ding don lidu i.v. va don liéu s.c. trong chudt
duc Fischer thir nghiém (n=3) da duoc xac dinh béng ELISA dac hiéu cho hIGF-1Ea

3mut (v6i cac chi tiét nhu trong phin A5 néu trén). Cac két qua cia cac thi nghiém nay
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duoc trinh bay trong cac Fig. 7-A va 7-B. Thoi gian ban rd twong ung la khoang 75,3
gid va 50,1 gio. Nong do tbi da dugc dat dén tuong tng 1 sau 8 gid va 24 gid (Tmax)
vGi st dung lidu lugng s.c.. Ngugc lai, sau khi dung trong tinh mach, hIGF-1
(1,0mg/kg), cac néng do ctia hIGF-1 c6 thé dinh luong duge qua mot khoing thdi gian
tir 0-8 gio. Sau Tp.x (0,083 gio) duoc dat dén mot su giam nhanh chéong néng do huyét
thanh cua peptit da dugc quan sat thiy thu dugc trong thoi gian bén ra biéu kién 1a 1,81
gidr. Sau khi ding hIGF-1 (1,0mg/kg) du6i da, cac ndng dd huyét thanh 1a c6 thé dinh
lurong dugc 1€n t6i 8 gid sau khi dung lidu va ndng d6 cao nhit dugc quan sat thdy 1a &
0,5 giv sau khi dung liéu lwong nay. Vi vy, cac chét tuong tuy IGF-1 biéu din biéu dd

thir nghiém dugc dong hoc céi thi€én hon nhiéu so v&i IGF-1 ca nguoi.

Vi du 7: Céc tac dong cua hIGF-1-Ea-Fc mut_13/2_A d6i v6i hién tuong teo co cadm tng

bdi dexamethason

Do IGF-1 di dugc ching minh 1a kich thich su tdng hop protein va trc ché su
phan rd protein trong co xuwong, ching t6i da kiém tra viéc dung hIGF-1-
Ea Fc mut 13/2_A cho chudt thir nghiém duge xtr ly véi dexamethason ¢6 thé ngan
can chimg teo co. Chudt duc Wistar thtr nghiém dugc truyén lién tuc 75ug
dexamethason/kg/ngdy c6 thé 13 ding mot minh hodc cing véi chét din thubc (PBS),
hodc hIGF-1 théng qua bom Alzet. Nhom cac ddng vat thir nghiém ngoai duoc truyén
dexamethasone nhu dugc md ta trén diy con nhan hIGF-1-Ea Fc mut 13/2 A bing
céch tiém dudi da cach ngdy. Tét ca cac dong vat dugc didu tri trong hai muoi tdm ngdy
va sau d6 bi 1am chét. Trong lugng co thé dugc giam sat vao lic bat dau thi nghiém nay

va sau do 1a vao ngay thir 28 sau khi ti€ém.

Nhu da du doén, sy giam dang ké trong luong co thé va trong lugng co di dugc
quan sat thdy trong chudt thir nghiém didu tri dexamethason khi so sanh vé6i chudt diéu
tri bang chat din thudc dbi chung (Fig. 8). Viéc tiém hIGF-1-Ea_Fc_mut 13/2_A da
lam giam dang ké sy mét trong luong co thé va trong luong co (Fig. 8).

Ngoai cac bién thé polypeptit tién chét ctia hIGF-1-Ea dugc md ta trén day, cac

bién thé protein khac dué6i ddy co thé duoc tao ra va dugce st dung theo nhu sdng ché:

Vidu 8
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(2b) x6a G1, P2, E3, thay thé axit amin R36 bang glutamin (Q), thay thé G42

bang serin va xda céc axit amin R71 va S72.

tlcgaelvdalqfvegdrgfyfnkptgygsssqrapqtsivdeccfrscdlrrlemycaplkpaksavraqrhtdmpktqke
vhlknasrgsagnknyrm (SEQ ID NO.:32).

Vidu9

(4b) x6a G1, P2, E3, thay thé axit amin R37 bang axit glutamic (E), thay thé G42

bang serin va x6a cdc axit amin R71 va S72.

tlcgaelvdalqfvegdrgfyfnkptgygsssreapqtsivdeccfrscdlrrlemycaplkpaksavraqrhtdmpktqke
vhlknasrgsagnknyrm (SEQ ID NO.:33).

Vidu 10

(5b) x6a G1, P2, E3, thay thé axit amin R37 bang alanin, thay thé G42 bang serin

va x0a cac axit amin R71 va S72.

tlcgaelvdalqfvegdrgfyfnkptgygsssraapqtsivdeccfrscdlrrlemycaplkpaksavraqrhtdmpktgke
vhlknasrgsagnknyrm (SEQ ID NO.:34).

Vidu1l

(6b) x6a G1, P2, E3, thay thé axit amin R37 bing prolin (P), thay thé G42 bang

serin va x0a cac axit amin R71 va S72.

tlcgaelvdalqfvegdrgfyfnkptgygsssrpapqtsivdeccfrsedlrrlemycaplkpaksavraqrhtdmpktqke
vhlknasrgsagnknyrm (SEQ ID NO.:35).

Vidu 12

(8b) x6a G1, P2, E3, thay thé ca hai axit amin R36 va R37 bang glutamin (Q),

thay thé G42 bang serin va x6a c4c axit amin R71 va S72.

tlcgaelvdalgfvegdrgfyfnkptgygsssqqapqtsivdeccfrsedlrrlemycaplkpaksavraqrhtdmpktgk
evhlknasrgsagnknyrm (SEQ ID NO.:36).

Vidu 13

(9b) G1, P2, E3 x6a, thay thé axit amin R36 biang glutamin (Q), thay thé R37

bang alanin, thay thé G42 bang serin va x6a cac axit amin R71 va S72.
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tlcgaelvdalqfvegdrgfyfnkptgygsssqaapqtsivdeccirscdlrrlemycaplkpaksavraqrhtdmpktqke
vhlknasrgsagnknyrm (SEQ ID NO.:37).

Viduy 14

(13b) x6a G1, P2, E3, thay thé axit amin R36 bang glutamin (Q), thay thé G42
bang serin, x6a cac axit amin R71 va S72 va giy dot bién axit amin R74 thanh glutamin

Q.

tlcgaelvdalgfvegdrgfyfnkptgygsssqrapqtsivdeccfrsedlrrlemycaplkpaksavqaqrhtdmpktgk
evhlknasrgsagnknyrm (SEQ ID NO.:38).

Vidu 15

(14b) x6a G1, P2, E3, thay thé axit amin R36 bang glutamin (Q), thay thé G42
bang serin, x6a cac axit amin R71 va S72 va giy dot bién cac axit amin R74 va R77

thanh glutamin (Q).

tlegaelvdalgfvegdrgfyfnkptgygsssqrapqtsivdeccfrsedlrrlemycaplkpaksavqaqghtdmpktgk
evhlknasrgsagnknyrm (SEQ ID NO.:39).

Vidu 16

(15b) x6a G1, P2, E3, thay thé axit amin R36 glutamin (Q), thay thé G42 bing
serin, x6a cac axit amin R71 va S72 va gdy dot bién céc axit amin R74, R77 va R104

thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssqrapqtsivdeccirscdlrrlemycaplkpaksavqaqqhtdmpktgk
evhlknasrgsagnknyqm (SEQ ID NO.:40).

Vidu 17

(16b) x6a G1, P2, E3, thay thé axit amin R37 bing axit glutamic (E), thay thé
G42 bing serin, x6a cac axit amin R71 va S72 va giy dot bién axit amin R77 thanh

glutamin (Q).

tlcgaelvdalgfvegdrgfyfnkptgygsssreapqtsivdeccfrscdlrrlemycaplkpaksavraqghtdmpktqke
vhlknasrgsagnknyrm (SEQ ID NO.:41).

Vidu 18
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(17b) x6a G1, P2, E3, thay thé axit amin R37 bing axit glutamic (E), thay thé
G42 bing serin, x6a cac axit amin R71 va S72 va giy dot bién céc axit amin R74 va

R77 thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssreapqtsivdeccfrscdlrrlemycaplkpaksavqaqghtdmpktqk
evhlknasrgsagnknyrm (SEQ ID NO.:42).

Vidu 19

(18b) x6a G1, P2, E3, thay thé axit amin R37 bang axit glutamic (E), thay thé
G42 bing serin, cdc x6a axit amin R71 va S72 va gy dot bién cac axit amin R74,

R77va R104 thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssreapqtsivdeccfrscdlrrlemycaplkpaksavqaqghtdmpktqk
evhlknasrgsagnknygm (SEQ ID NO.:43).

Vidu 20

(19b) x6a G1, P2, E3, thay thé axit amin R37 bang alanin (A), thay thé G42 bing

serin, x0a cac axit amin R71 va S72 va gdy dot bién axit amin R74 thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssraapqtsivdeccfrscdlrrlemycaplkpaksavqaqrhtdmpktgke
vhlknasrgsagnknyrm (SEQ ID NO.:44).

Vidu21

(20b) x6a G1, P2, E3, thay thé axit amin R37 bang alanin (A), thay thé G42 bang
serin, x6a cac axit amin R71 va S72 va gy dot bién cac axit amin R74 va R77 thanh

glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssraapqtsivdeccfrscdlrrlemycaplkpaksavqaqqhtdmpktgk
evhlknasrgsagnknyrm (SEQ ID NO.:45).

Vidu22

(21b) x6a G1, P2, E3, thay thé axit amin R37 bang alanin (A), thay thé G42 bang
serin, x6a cac axit amin R71 va S72 va gay dot bién cac axit amin R74, R77 va R104

thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssraapqtsivdeccfrscdlrrlemycaplkpaksavqaqghtdmpktqk
evhlknasrgsagnknyqm (SEQ ID NO.:46).

Viduy23
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(22b) x6a G1, P2, E3, thay thé axit amin R37 bing prolin (P), thay thé G42 biang

serin, x6a cac axit amin R71 va S72 va gdy dot bién axit amin R74 thanh glutamin (Q).

tlegaelvdalgfvegdrgfyfnkptgygsssrpapqtsivdeccfrscdlrrlemycaplkpaksavqaqrhtdmpktqgk
evhlknasrgsagnknyrm (SEQ ID NO.:47).

Vi du 24

(23b) x6a G1, P2, E3, thay thé axit amin R37 bang prolin (P), thay thé G42 bang
serin, x6a cdc axit amin R71 va S72 va gy dot bién cac axit amin R74 va R77 thanh

glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssrpapqtsivdeccirscdlrrlemycaplkpaksavqaqghtdmpktqgk
evhlknasrgsagnknyrm (SEQ ID NO.:48).

Vidu25

(24b) x6a G1, P2, E3, thay thé axit amin R37 bang prolin (P), thay thé G42 biang
serin, x0a cac axit amin R71 va S72 va gay dot bién céc axit amin R74, R77 va R104

thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssrpapqtsivdeccfrscdlrrlemycaplkpaksavqaqqhtdmpktgk
evhlknasrgsagnknygm (SEQ ID NO.:49).

Vidu 26

(25b) x6a G1, P2, E3, thay thé ca hai axit amin R36 va R37 bang glutamin (Q),
thay thé G42 bing serin, x6a cic axit amin R71 va S72 va gay dot bién axit amin R74

thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssqqapqtsivdeccirscdlrrlemycaplkpaksavqaqrhtdmpktqgk
evhlknasrgsagnknyrm (SEQ ID NO.:50).

Vidu 27

(26b) x6a G1, P2, E3, thay thé ca hai axit amin R36 va R37 bing glutamin (Q),
thay thé G42 bang serin, x6a cic axit amin R71 va S72 va gy dot bién céc axit amin

R74 va R77 thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssqqapqtsivdecctrscdlrrlemycaplkpaksavqaqqhtdmpktqk
evhlknasrgsagnknyrm (SEQ ID NO.:51).

Vi du 28
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(27b) x6a G1, P2, E3, thay thé axit amin R36 biang glutamin (Q), thay thé R37
bang alanin, thay thé G42 bing serin, X6a cac axit amin R71 va S72 va gy dot bién cac

axit amin R74 va R77 thanh glutamin (Q).

tlcgaelvdalgfvegdrgfyfnkptgygsssqaapqtsivdeccfrscdlrrlemycaplkpaksavqaqqhtdmpktgk
evhlknasrgsagnknyrm (SEQ ID NO.:52).

Vi du 29

(28b) x6a G1, P2, E3, thay thé ca hai axit amin R36 va R37 bang glutamin (Q),
thay thé G42 bang serin, x6a cic axit amin R71 va S72 va gay dot bién cac axit amin

R74, R77 va R104 thanh glutamin (Q).

tlcgaelvdalgfvegdrgfyfnkptgygsssqqapqtsivdeccfrscdlrrlemycaplkpaksavqaqghtdmpktgk
evhlknasrgsagnknygqm (SEQ ID NO.:53).

Vidu 30

(29b) x6a G1, P2, E3, thay thé axit amin R36 bang glutamin (Q), thay thé R37
bang alanin, thay thé G42 bang serin, x6a cic axit amin R71 va S72 va giy dot bién cac

axit amin R74, R77 va R104 thanh glutamin (Q).

tlcgaelvdalgfvegdrgfyfnkptgygsssqaapqtsivdeccfrscdlrrlemycaplkpaksavqaqqhtdmpktgk
evhlknasrgsagnknygm (SEQ ID NO.:54).

Viduy 31

(2¢) x6a G1, P2, E3, thay thé axit amin R36 bang glutamin (Q), thay thé G42
béng serin, x0a cac axit amin K68, S69, A70, R71 va S72.

tlcgaelvdalqfvegdrgfyfnkptgygsssqrapqtsivdeccfrscdlrrlemycaplkpavraqrhtdmpktgkevhl
knasrgsagnknyrm (SEQ ID NO.:55).

Viduy 32

(4c) x6a G1, P2, E3, thay thé axit amin R37 bang axit glutamic (E), thay thé G42
bang serin, x6a cic axit amin K68, S69, A70, R71 va S72.

tlcgaelvdalgfvegdrgfyfnkptgygsssreapqtsivdeccfrscdlrrlemycaplkpavraqrhtdmpktgkevhl
knasrgsagnknyrm (SEQ ID NO.:56).

Vidu33
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(5¢) x6a G1, P2, E3, thay thé axit amin R37 alanin, thay thé G42 bang serin, x6a
cac axit amin K68, S69, A70, R71 va S72.

tlcgaelvdalgfvegdrgfyfnkptgygsssraapqtsivdeccfrscdlrrlemycaplkpavraqrhtdmpktqkevhl
knasrgsagnknyrm (SEQ ID NO.:57).

Vi du 34

(6¢) x6a G1, P2, E3, thay thé axit amin R37 bang prolin (P), thay thé G42 bing
serin, x0a cac axit amin K68, S69, A70, R71 va S72.

tlcgaelvdalqfvegdrgfyfnkptgygsssrpapqtsivdeccfrscdlrrlemycaplkpavragqrhtdmpktgkevhl
knasrgsagnknyrm (SEQ ID NO.:58).

Vidu 35

(8¢c) x6a G1, P2, E3, thay thé ca hai axit amin R36 va R37 bang glutamin (Q),
thay thé G42 bang serin va x6a cac axit amin K68, S69, A70, R71 va S72.

tlcgaelvdalgfvegdrgfyfnkptgygsssqqapqtsivdeccfrsedlrrlemycaplkpaqvraqrhtdmpktgkev
hlknasrgsagnknyrm (SEQ ID NO.:59).

Vidu 36

(9¢) x6a G1, P2, E3, thay thé axit amin R36 bing glutamin (Q), thay thé R37
béng alanin, thay thé G42 béng serin, x0a cac axit amin K68, S69, A70, R71 va S72.

tlcgaelvdalqfvcgdrgfyfnkptgygsssqaapqtsivdeccirscdlrrlemycaplkpavraqrhtdmpktgkevhl
knasrgsagnknyrm (SEQ ID NO.:60).

Vidu37

(13¢) x6a G1, P2, E3, thay thé axit amin R36 bang glutamin (Q), thay thé G42
bang serin va x6a c4c axit amin K68, S69, A70, R71 va S72 va gy dot bién axit amin

R74 thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssqrapqtsivdeccfrscdlrrlemycaplkpavqaqrhtdmpktgkevhl
knasrgsagnknyrm (SEQ ID NO.:61).

Vi du 38
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(14¢) x6a G1, P2, E3, thay thé axit amin R36 bang glutamin (Q), thay thé G42
bing serin va x6a céc axit amin K68, S69, A70, R71 va S72 va gy dot bién cac axit

amin R74 va R77 thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssqrapqtsivdeccfrscdlrrlemycaplkpavqaqghtdmpktgkevh
lknasrgsagnknyrm (SEQ ID NO.:62).

Vidu39

(15¢) x6a G1, P2, E3, thay thé axit amin R36 biang glutamin (Q), thay thé G42
béng serin, x0a cac axit amin K68, S69, A70, R71 va S72 va gay dot bién céc axit amin

R74, R77 va R104 thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssqrapqtsivdeccfrscdlrrlemycaplkpavqaqqhtdmpktgkevh
lknasrgsagnknyqm (SEQ ID NO.:63).

Vi du 40

(16¢) x6a G1, P2, E3, thay thé axit amin R37 bang axit glutamic (E), thay thé
G42 bang serin, x6a cac axit amin K68, S69, A70, R71 va S72 va gy dot bién axit amin
R74 thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssreapqtsivdeccfrscdlrrlemycaplkpavqaqrhtdmpktgkevhl
knasrgsagnknyrm (SEQ ID NO.:64).

Vi du 41

(17¢) x6a G1, P2, E3, thay thé axit amin R37 bang axit glutamic (E), Thay thé
G42 bang serin, x6a céc axit amin K68, S69, A70, R71 va S72 va gy dot bién cac axit
amin R74 va R77 thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssreapqtsivdeccfrscdlrrlemycaplkpavqaqghtdmpktgkevh
lknasrgsagnknyrm (SEQ ID NO.:65).

Vi du 42

(18¢) x6a G1, P2, E3, thay thé axit amin R37 bang axit glutamic (E), thay thé
G42 bang serin, x6a céc axit amin K68, S69, A70, R71 va S72 va giy dot bién cac axit
amin R74, R77 va R104 thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssreapqtsivdeccfrscdlrrlemycaplkpavqaqghtdmpktgkevh
lIknasrgsagnknygm (SEQ ID NO.:66).
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Vidu43

(19¢) x6a G1, P2, E3, thay thé axit amin R37 bang alanin (A), thay thé G42 bing
serin, x0a cac axit amin K68, S69, A70, R71 va S72 va gay dot bién axit amin R74
thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssraapqtsivdeccfrscdlrrlemycaplkpavqaqrhtdmpktqkevhl
knasrgsagnknyrm (SEQ ID NO.:67).

Vi du 44

(20c) x6a G1, P2, E3, thay thé axit amin R37 bang alanin (A), thay thé G42 bang
serin, x0a cac axit amin K68, S69, A70, R71 va S72 va gay dot bién céac axit amin R74

va R77 thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssraapqtsivdeccfrscdlrrlemycaplkpavqaqqhtdmpktqkevh
lknasrgsagnknyrm (SEQ ID NO.:68).

Vi du 45

(21¢) x6a G1, P2, E3, thay thé axit amin R37 bang alanin (A), thay thé G42 bing
serin, x0a cac axit amin K68, S69, A70, R71 va S72 va gay dot bién céc axit amin R74,

R77 va R104 thanh glutamin

tlcgaelvdalqfvegdrgfyfnkptgygsssraapqtsivdeccfrscdlrrlemycaplkpavqaqqhtdmpktqkevh
lknasrgsagnknyqm (SEQ ID NO.:69).

Vidu 46

(22¢) x6a G1, P2, E3, thay thé axit amin R37 bang prolin (P), thay thé G42 bang
serin, x0a cac axit amin K68, S69, A70, R71 va S72 va gay dot bién axit amin R74
thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssrpapqtsivdeccfrscdlrrlemycaplkpavqaqrhtdmpktgkevhl
knasrgsagnknyrm (SEQ ID NO.:70).

Vi du 47

(23¢) x6a G1, P2, E3, thay thé axit amin R37 bang prolin (P), thay thé G42 bang
serin, x6a cac axit amin K68, S69, A70, R71 va S72 72 va gay dot bién cac axit amin

R74 va R77 thanh glutamin (Q).
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tlcgaelvdalqfvegdrgfyfnkptgygsssrpapqtsivdeccfrscdlrrlemycaplkpavqaqghtdmpktgkevh
lIknasrgsagnknyrm (SEQ ID NO.:71).

Vidu 48

(24¢) x6a G1, P2, E3, thay thé axit amin R37 bing prolin (P), thay thé G42 bang
serin, x6a cac axit amin K68, S69, A70, R71 va S72 va giy dot bién cac axit amin R74,

R77 va R104 thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssrpapqtsivdeccfrscdlrrlemycaplkpavqaqqhtdmpktgkevh
lknasrgsagnknyqm (SEQ ID NO.:72).

Vidu 49

(25¢) x6a G1, P2, E3, thay thé ca hai axit amin R36 va R37 bang glutamin (Q),
thay thé G42 bang serin, x6a cac axit amin K68, $69, A70, R71 va S72 va gay dot bién
axit amin R74 thanh glutamin (Q).

tlcgaelvdalgfvegdrgfyfnkptgygsssqqapqtsivdeccfrscdlrrlemycaplkpavqaqrhtdmpktgkevh
lIknasrgsagnknyrm (SEQ ID NO.:73).

Vidu 50

(26¢) x6a G1, P2, E3, axit amin R36 va R37 are both substituted by glutamin (Q),
thay thé G42 bang serin, x6a cic axit amin K68, $69, A70, R71 va S72 va gy dot bién
cac axit amin R74 va R77 thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssqqapqtsivdeccfrscdlrrlemycaplkpavqaqghtdmpktgkev
hlknasrgsagnknyrm (SEQ ID NO.:74).

Vidu 51

(27¢) x6a G1, P2, E3, thay thé axit amin R36 bang glutamin (Q), thay thé R37
bang alanin, thay thé G42 bang serin, x6a cac axit amin K68, S69, A70, R71 va S72 va
gfly dot bién cac axit amin R74 va R77 thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssqaapqtsivdeccfrscdlrrlemycaplkpavqaqghtdmpktgkevh
lIknasrgsagnknyrm (SEQ ID NO.:75).

Vidu 52
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(28¢) x6a G1, P2, E3, thay thé ca hai axit amin R36 va R37 bang glutamin (Q), thay thé
G42 béng serin, x0a cac axit amin K68, S69, A70, R71 va S72 va gay dot bién cac axit
amin R74, R77 va R104 thanh glutamin (Q).

tlcgaelvdalqfvegdrgfyfnkptgygsssqqapqtsivdeccfrscdlrrlemycaplkpavqaqghtdmpktgkev
hlknasrgsagnknygqm (SEQ ID NO.:76).

Vidu 53

(29¢) x6a G1, P2, E3, thay thé axit amin R36 bing glutamin (Q), thay thé R37
béng alanin, thay thé G42 béng serin, x0a cac axit amin K68, S69, A70, R71 va S72 va
gdy dot bién cac axit amin R74, R77 va R104 thanh glutamin (Q).

tlcgaclvdalqfvegdrgfyfnkptgygsssqaapqtsivdeccfrscdlrrlemycaplkpavqaqghtdmpktgkevh
lknasrgsagnknyqm (SEQ ID NO.:77).

Vi du 54: Su biéu hién cua IGF-1 tai td hop trong cac dong té bao CHO mét chirc nang
thy thé IGF-1.

Su bidu hién cia IGF-1 tai td hop trong dong té bao CHO din dén trc ché sinh
truéng té bao va ham lugng thap. Trong fig. 11 cac gia tri do ham lugng hIGF-1Ea 3mut
(SEQ ID NO.: 27) trong qué trinh dién ra trong bé phan tmg sinh hoc dwgc biéu dién.
Gi4 tri do ham lugng 16n nhét cia hIGF-1Ea 3mut 13 8 ug/ml twong (mg v6i ham luong
khang thé 12 100mg/L (dua trén khéi lwong mol). Cac gia tri do ham lugng trung binh
cta khang thé tai t6 hop trong qua trinh dién ra trong bé phan tng sinh hoc 1a khoing
3g/L. Mot nguyén nhan cua ham lugng IGF-1 thap 1a sy gidm sinh truong té bao va kha
ning sbéng sét t& bao ciia cac té bao biéu hién IGF-1 14 thip. Trong sudt qua trinh biéu
hién khéang thé, cac té bao ctia dong té bao bién thé CHO-K1 sinh truéng 1én t6i 2-
2,5x10” t& bao/ml va kha nang sbng sot t& bao 1a hon 97% trong sudt 230-260 gior dau
tién ctia thoi gian nudi cly. Nguoc lai, cac té bao bién thé CHO-K1 biéu hién IGF-1 chi
tang dén 0,5-0,9x10” té bao/ml va kha ning séng sot t& bao da giam manh xudng dudi

97% sau 80 gio (xem Fig. 11).

Su giam sinh truéng té bao ciing c6 thé duge phat hién trong qué trinh dong nudi
cy cac té bao thudc dong té bao bién thé CHO-K1 khong chuyén nhiém véi IGF-1. Fig.
12 cho thay ring céc té bao bién thé CHO-K1 nguyén ban sinh truong 1én dén 2,5x10 té
bao/ml. Trong sudt qué trinh ddng nudi cdy céc té bao bién thé CHO-K1 véi IGF-1 kiéu
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dai hodc hIGF-1Ea 3mut (50mg/L), su sinh trudéng té bao cling bi trc ché dang ké (0,9 x
107té bao/ml).

Trong budc tiép theo, bd sung chit we ché tyrosin kinaza IGF-IR dic hiéu
(NVPAEW541 (tai liéu In vivo antitumor activity of NVPAEW541- A novel, potent,
and selective inhibitor of the IGF-IR kinase; Carlos Garcia-Echeverria et al.; Cancer
Cell; dugc cbng bd truc tuyén ngay 26 thang 2 nim 2004 DOI:
10.1016/S1535610804000510) trong sudt qua trinh thi nghiém dong nudi ciy IGF-1
trong cac té bao bién thé CHO-DUXBI11. Su trc ché sinh trudng té bao c¢6 thé duge ngin
ngira (xem Fig. 13). Thir nghiém nay khing dinh ring IGF-1-R kich hoat tin hi¢u dén té

bao tao ra su tc che sinh trudng té bao.

Trong budc tiép theo 1a lam tit chic ning IGF-1R sir dung k¥ thuit nucleaza
ngén tay k&m (zinc finger nuclease-ZFN) dugc thuc hién trong té bao bién thé CHO-K1
va cac dong té bao bién thé CHO-DUXB11. ZFN 1a vi tri ddc hidu gin két trong viing
exon 3 cia IGF-1R da duoc thiét ké. Hai plasmit, mdi trong s6 ching ma héa cho mot
tiéu phén cua ZFN dic hiéu IGF-1R, duoc déng bién nap trong té bao bién thé CHO-K1
hodic cac té bao bién d6i CHO-DUXBI11. Mdi tiéu phan ctia ZFN gin két dic hidu véi
cac trinh tu dai 18 cdp bazo; vi thay thé toan bo trinh tu dai 36bp dugc nhén biét dic
hiéu (tranh viéc cit ngdu nhién trén cac vi tri khic ctia hé gen). Mién endonucleaza clia
Fokl nay duoc tai thiét ké dé co chirc nang chi nhu di dime tir @6 phan cit ADN. Dime
ZFn tao ra sy bé gdy trén ca hai mach dich & exon 3 ctia IGF-1R. Trai qua qué trinh
thién vé& huéng gy 161 cia té bao cua su gin két diu khong tuong dong, su dirt giy trén
cd hai mach nay c6 thé dan dén sy bién d6i trinh ty ADN va do d6 tao ra su lam tat chtc
ning cta gen dich. Vi t& bao bién thé CHO-K 1, ba dong 1am tit chiic ning da duge tao
ra (1am tit ca cac dot bién alen va ca cac dot bién dich khung): Dong 1: A2 (SEQ ID
NO.: 99), dong 2: A5 (SEQ ID NO.: 100) va dong 3: A2 (SEQ ID NO.: 101), Dong 1:
+18 (va thay thé 14bp) (SEQ ID NO.: 103), dong 2: A22 (SEQ ID NO.: 102) va dong 3:
A114 (SEQ ID NO.: 104).

Dong té bao bién thé CHO-DUXBI11 khac véi té bao bién thé CHO-K1 da dong
va té bao bién thé CHO-K1 da boi da thach thirc 1am tit IGF-1R (nhiéu hon hai ban sao
ctia IGF-1R/hé gen phai bi lam tit). Ching t6i da tao ra mot s6 dong tit chirc nang gen
doc nhat véi dot bién dich khung va da danh gia kiém dinh hai trong sé ching bang tach
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dong TOPO va giai trinh tu. Dong 12: A7 (50%) (SEQ ID NO.: 106)/ A22 (50%) (SEQ
ID NO.: 105), dong 19: A7 (14.5%) / A16 (44%) / A22 (18%) / A22mut (15%). Cac gia
tri phan tram trong ngodc dugc dya trén tdn sudt ma dot bién nay xuét hién bén ngoai 32
khun lac da biét trinh tu. Vi dong 19, c¢6 thé gia thiét ring 6 alen cia IGF-1R 1a ton tai
(3 x Al6, 1 x A7, 1 x A22, 1 x A22mut). Ba dong té bao bién thé CHO-K1 KO IGF-1R
da tao ra dugc dong nudi ciy véi IGF-1 va khong su e ché sinh truéng té bao nao dugc

phat hién (xem fig. 14).

Hai dong té bao bién thé CHO-DUXB11 KO IGF-1R dugc tao ra ciing dwoc nudi
cdy voi co/khong ¢6 IGF-1. Gidng nhu cac dong CHO-K 1 KO IGF-1R, mdt su ci thién
vé sinh truéng t& bao co thé duge phat hién & cac dong KO nay khi so sanh véi cac té
bao bién thé CHO-DUXB11 kiéu dai (xem Fig. 15). Mot trong cac dong KO da cho thy
khong c6 sy tre ché sinh truong t€ bao khi ¢6 mat IGF-1 va cac dong KO khac ¢6 su e
ché khi c6 mat cing luong IGF-1 t6i da. Pém céc té bao sdng sot 1a té bao bién thé

CHO-DUXB11 ma khéng dong nudi cdy véi IGF-1.
Chién luoc tach dong vecto pPBW806 (hIGF1-Ea-fc_mut 13/2_A).

Vecto pPBW806, ma héa hIGF1-Ea-fc mut 13/2_A, dugc tao ra theo hai buéc
nhan dong nbi tiép. Trong budc dau tién, thiy phan plasmit 11AARNSC_hIGF1-Ea-
fc mut 13/2 E pMA-T (vecto ddc quyén ciia Novartis) bang Xbal va Ascl dé phan
tach ving Fe téng hop méi. Pdng thoi, thiuy phian pBW679 (vecto ddc quyén cuia
Novartis) bang Ascl va Xbal dé tao ra manh xuong séng tuong tmg mang céc yéu td
diéu hoa phién ma va céc yéu t6 diéu hoa dich ma ciing nhu chi thi chon loc/khuéch dai
G418/DHFR. Tt ca cac yéu t§ da thuy phan dugc ndi véi cac dau twong ting ctia chiing
thay thé duogc vecto trung gian pBWS805. Trong buéc tht hai, plasmit
11AARNUC_hIGF1-Ea-fc mut 13/2 A pMA-T (Vecto doc quyén ciia Novartis) dugc
thity phan bang Xbal va Sse232I dé phan tach viing dau N ctia protein dung hop hIGF1-
Ea-fc mut 13/2 A. Pong thoi, thily phan vecto trung gian pBW805 tiép d6 bing
Sse2321 va Xbal van chuyén phan doan xwong séng mong mudn ma cudi cling nbi véi
méanh 11AARNUC hIGF1-Ea-fc mut 13/2_ A pMA-T tao ra vecto biéu hién cudi ciing
pBW806.

Chién lugc tach dong vecto pBW807 (hIGF1-Ea-fc_mut 13/2_C).
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Vecto pBW807, md hoa hIGF1-Ea-fc mut 13/2 C, dugc tao ra theo hai budc
tach dong lién tiép. Trong budc thir nhét, thity phan plasmit 11AARNSC hIGF1-Ea-
fc mut 13/2 E _pMA-T (vecto doc quyén ctia Novartis) bing Xbal va Ascl dé phan
tach ving Fc tdng hop méi. Pdng thoi, thay phan pBW679 (vecto ddc quyén ciia
Novartis) bang Ascl va Xbal dé tao ra manh xuong sdng tuong tmg mang cac yéu to
diéu hoa phién ma va cac yéu td diéu hoa dich ma cling nhu chi thi chon loc/khuéch dai
G418/DHFR. Tit ca cac yéu t6 da thity phan duge nbi véi cac dau twong Ging clia ching
thay thé duoc vecto trung gian pBWS805. Trong budc tht hai, thiy phan plasmit
11AARNWC hIGF1-Ea-fc mut 13/2 C pMA-T (vecto doc quyén cia Novartis) da
bang Xbal va Sse232I dé tach chiét ving diu N ctia protein dung hop hIGF1-Ea-fc_mut
13/2_C. Ddng thoi, thiy phén vecto trung gian pBW805 tiép do bang Sse232I va Xbal
van chuyén phan doan xuong séng mong muén ma cubi cing ndi v6i méanh
11AARNUC hIGF1-Ea-fc mut 13/2 C pMA-T (vecto doc quyén cia Novartis tao ra

vecto biéu hién cudi cing pBW807.

Chién lugc tach dong vecto pBW808 (hIgF1-Ea-Fc_mut 13/2_F).

Vecto pBW808, ma hoéa hligFl-Ea-Fc mut 13/2 F (Vecto doc quyén cia
Novartis), dd dugc tao ra theo hai buéc nhan dong ké tiép. Trong budc thi nhit, thiy
phan plasmit 11AARNSC_ hIGF1-Ea-fc mut 13/2 E pMA-T (Vecto doc quyén cua
Novartis) bang Xbal va Ascl nhim phén tach ving Fc dugc tbng hop mai. Dong thoi,
thity phan pBW679 (Vecto doc quyén cia Novartis) bang Ascl va Xbal dé tao ra manh
xuong séng twrong mg mang cic yéu t6 diéu hoa phién ma va dich ma ciing nhu chi thi
chon loc/khuéch dai G418/DHFR. Tét ca cc yéu té sau thity phan duge ndi bang cac
d4u tuong thich ctia chiing dé tao ra vecto trung gian pBW805. Trong budc thit hai, thity
phan plasmit 11AARNYC hlgF1-Ea-Fc_mut 13/2 F pMA-T (Vecto dfc quyén cia
Novartis) bing Xbal va Sse232I dé tach chiét ving dau N cua protein dung hop hlgF1-
Ea-Fc_mut 13/2 Fc. Pdng thoi, thity phan vecto trung gian pBW805 tiép sau do6 bing
Sse232] va Xbal van chuyén phin doan xuong séng ma cubi cling nbi véi manh
11AARNUC hlgF1-Ea-Fc mut 13/2 F pMA-T (Vecto doc quyén cta Novartis) dé tao

ra vecto biéu hién cudi cung pBW808.

Chién lugc tach dong vecto pBW809 (hIGF1-Ea-fc_mut 04/2_E).
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Vecto pBW809, mi hoa trinh tu dung hop HIGF1-EA-FC MUT 04/2 E Fc, da
duoc tao ra theo hai buéc nhan dong ké tiép. Trong budc thir nhét, thiy phan plasmit
11AARNSC_hIGF1-Ea-fc mut 13/2 E pMA-T (Vecto ddc quyén cua Novartis) bang
Xbal va Ascl nhim phan tach ving Fc dugc tdng hop méi. Pong thoi, thiy phan
pBW679 (Vecto doc quyén ciia Novartis) bang Ascl va Xbal dé tao ra manh xuong
séng trong tmg mang cac yéu td diéu hoa phién ma va dich ma cfing nhu chi thi chon
loc/khuéch dai G418/DHFR. Tt ca cac yéu tb sau thuy phan dugc ndi bang cac diu
tuong thich cua ching dé tao ra vecto trung gian pBW805. Trong budc thit hai, thiy
phan plasmit 11AARN2C_hIGF1-Ea-fc mut 04/2 E pMA-T (Vecto doc quyén cua
Novartis) bing Xbal va Sse232I dé tach chiét ving dau N cua protein dung hop hIGF1-
Ea-fc_mut 04/2 E. Pdng thoi, thity phan vecto trung gian pBW805 tiép sau do biang
Sse2321 va Xbal van chuyén phan doan xuong sdng ma cudi cing nbi véi
11AARNUC_hIGF1-Ea-fc_ mut 04/2 E pMA-T (Vecto ddc quyén ciia Novartis) dé tao

ra vecto biéu hién cudi ciing pBW809.
Chién lugc tach dong vecto pBW810 (hIGF1-Ea-fc_mut 04/2_A).

Vecto pPBW810, ma hoa hIGF1-Ea-fc_ mut 04/2 A, da dugc tao ra theo hai budc
nhan dong ké tiép. Trong budc thir nhat, thiy phan plasmit 11AARNSC_ hIGF1-Ea-
fc mut 13/2 E pMA-T (Vecto doc quyén ciia Novartis) bang Xbal va Ascl nhim phan
tach ving Fe duogc tong hop méi. Pong thoi, thity phan pBW679 (Vecto doc quyén ctia
Novartis) bang Ascl va Xbal dé tao ra manh xuong sdng twong rng mang cac yéu tb
diéu hoa phién ma va dich ma ciing nhu chi thi chon loc/khuéch dai G418/DHFR. Tét ca
cac yéu t6 sau thity phan dugc ndi bing céc d4u twong thich ctia chung dé tao ra vecto
trung gian pPBW805. Trong budc thtr hai, thiy phan plasmit 11AARN2C_hIGF1-Ea-
fc_mut 04/2_ A pMA-T (Vecto doc quyén ciia Novartis) bang Xbal va Sse2321 dé tach
chiét ving dau N ctia protein dung hop hIGF1-Ea-fc_mut 04/2_A. Ddng thoi, thity phan
vecto trung gian pPBW805 tiép sau d6 bang Sse232I va Xbal vén chuyén phan doan
xuong séng ma cubi cing ndi véi manh 11AARNUC hIGF1-Ea-fc_mut 04/2 A pMA-

T (Vecto ddc quyén cia Novartis) dé tao ra vecto biéu hién cudi cing pBW810.

Chién lugc tach dong vecto pBW410 (hIGF-1Ea 3mut).
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Thaty phén vecto 0610900pGA4 (Vecto doc quyén ctia Novartis), ma hoa trinh tir
hIGF-1Ea 3mut bang Xbal va mLul nhim phan tach trinh ty ma héa IGF duge tong hop
moi. Pdng thoi, thay phan pBW165 (Vecto doc quyén ctia Novartis) bang mLul va
Xbal @& tao ra manh xuwong sdng twong ng mang céc yéu t6 diéu hoa phién ma va dich
ma ciling nhu chi thi chon loc/khuéch dai G418/DHFR. Tt ca cac thanh phan sau thay
phan duge ndi biang cac dau tuwong thich cia ching tao ra vecto biéu hién cubi cing

pBW410.
Chién luogc tach dong vecto pBW664 (mién hIGF1-Ea-D1-3, R37A, D71-72, 77-fc).

Thuy phan vecto 0905915 (Vecto doc quyén cia Novartis), ma héa trinh ty mién
hIGF1-Ea-D1-3, R37A, D71-72, 77-fc béng Xbal va Ascl nham phan tach trinh tu ma
hoa IGF dugc téng hop méi. Ddng thoi, thuy phan pBW596 (Vecto ddc quyén cua
Novartis) bang Ascl va Xbal dé tao ra manh xuong sng twong Gmg mang cac yéu tb
diu hoa phién ma va dich ma ciing nhu chi thi chon loc/khuéch dai G418/DHFR. Tt ca
c4c thanh phén sau thiy phan duoc nbi bang cac dau tuong thich ctia ching tao ra vecto

biéu hién cubi cing pPBW664.
Chién lugc tach dong vecto pBW666 (mién hIGF1-Ea- A1-3, R37A, A71-72, R77Q-fc).

Thuy phan vecto 0950919 (Vecto doc quyén ciia Novartis), ma hoa trinh tu mién
hIGF1-Ea- A1-3, R37A, A 71-72, R77Q-fc bz‘?lng Xbal va Ascl nhim phan tach trinh tu
ma hoa IGF duoc tdng hop mai. Pdng thoi, thuy phan pPBW596 (Vecto doc quyén cua
Novartis) bang Ascl va Xbal dé tao ra manh xuong séng tuong tmg mang cac yéu td
diéu hoa phién ma va dich ma cling nhu chi thi chon loc/khuéch dai G418/DHFR. Tét ca
c4c thanh phén sau thuy phan duoc ndi bing cac du twong thich cia ching tao ra vecto
biéu hién cubi cuing pBW666.

Dong té bao bién thé A5/A22 CHO-K1 KO IGF-1R ciing nhu dong té bao IGF-
1R KO bién dbi tir A7/A22 CHO-DUXB11 dugc chuyén nhiém véi 5 dai dién IGE-FC
dung hop khac nhau (xem Fig. 15). Su ting ham lugng 5-17 lan cua protein IGF-1-FC
tai t& hop c¢6 thé duoc phat hién trong mirc do tich lily so sanh té bao bién thé CHO-K 1
kiéu dai/dong té bao chuyén nhiém dugc bién ddi tir té bao CHO-DUXBI11 véi mét dai
dién dung hop IGF-1-FC khéc.
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Hai trong sb cic dai dién dung hop IGF-1-FC (hIGF1-Ea-fc mut 13/2 A va
hIGF1-Ea-fc_mut 04/2_E) ma dugc bidu hién trong té bao bién thé CHO-K1 KO IGFIR
hodc cac dong té bao KO IGFIR bién dbi tir CHO-DUXBI1 dugc nudi cdy trong hé
théng bé phan tng sinh hoc dang séng dung tich 100L (qua trinh cung cip dinh dudng
cho bé nudi ciy va chuyén dich nhiét do). Cho céac tip hop bién thé té bao CHO-K1 Ko
IGF1R biéu hién hIGF1-Ea-fc_mut 13/2_A/4 sinh truéng dén tdi da. Mat do té bao song
sot 1 3x107 té bao/ml, cao hon qua trinh AB trung binh (mét do té bao trung binh la
2,2x107 té bao/ml. So sanh véi cac té bao bién dbi tir CHO-K1 kiéu dai bicu hién IGF-1
c6 su tang 3-6 14n sd té bao sdng sét (xem Fig. 11). Cho céc té bao KO IGF1 bién dbi tir
CHO-DUXBI11 bidu hién hIGF1-Ea-fc_mut 13/2_A/4 sinh truéng dén toi da. Mat do té
bao 1a 1,5-2 x 107 té bao/ml 1a cao hon gié tri cao nhét. So sanh mat do té bao voi dong

té bao bién thé CHO-DUXB11 kiéu dai.

Chon mét t& bao KO IGFIR bién déi tir CHO-DUXB11 biéu hién hIGF1-Ea-
fc mut 13/2 A va ham lugng bé nudi ciy trong 24 giéng trong 50ml dich nudi cdy bé
nudi cdy dugc xac dinh. Trong fig. 15, ham lugng 24 giéng ciia 30 dong bién ddi tir
CHO-DUXBI1 kiéu dai biéu hién mién hIGF-1-Ea-D1-3, R37A, D71-72, 77-fc dugc
biéu dién; trong Fig. 16, ham lwong binh nudi lic ciia 15 dong tbt nhét ciia m&i nhom
duge biéu dién. Toan bd cic dong KO IGF-1R bién dbi tir té bao CHO-DUXBI11 c6

ham luong 24 giéng cao hon 8 14n va c¢6 ham lugng binh nudi lic cao hon 7 lan.

Vi du 55: Nudi cdy cac té bao CHO chuyén nhiém biéu hién IGF-1 bang bé phan (g
sinh hoc.

Ap dung qua trinh cung cép dinh dudng bé nubdi cdy dé nuoi cdy cac té bao
chuyén nhiém biéu hién IGF-1 bang bé phan tng sinh hoc. Cac su kién clia qua trinh
nay bét dau cdp dinh dudng va chuyén dich nhiét d6 dugc cai dat sin thoi diém dé hd
trg sinh trudng t& bao va dé kéo dai pha san xuét bang cach duy tri kha ning sdng sot
(Niraj Kumar, Patrick Gammell, Martin Clynes (2007) Proliferation control strategies to
improve productivity and survival during CHO based production culture;

Cytotechnology (2007) 53:33—46).

Vi du 56: Thu IGF-1 tir cac té bao CHO.
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Vé6i quy trinh thu, 4p dung cac k¥ thuét phan tach t& bao tiéu chuén véi su loc k§
sau do 1 loc khtr tring. Nudi cdy céc té bao CHO nay va thu theo cic phuong phap tiéu
chuin dugc biét boi ngudi ¢6 hiéu biét trung binh trong linh vuce k§ thuat nay (vi du,
Curr. Protoc. Protein Sci. 2001 May; Chapter 5: Unit 5.10. Production of recombination
proteins in mammalian cells. Chen S, Gray D, Ma J, Subramanian S; (Mahesh Prashada,
Klaus Tarrach (2006) Depth filtration: Cell clarification of bé phan tmg sinh hoc
offloads, Filtration & Separation Volume 43, Issue 7, September 2006, Pages 28-30).

Vi du 57: Thiét ké/san xuét va sit dung cadc ZFN ma dac hi¢u vai exon 3 cia IGF-1R:

Exon 3 cia IGF-1R va cédc intron hai bén sudn dugc giai trinh tu trong cidc dong
té bao CHO cua ching t6i (SEQ ID NO.: 110/111). Pau tién, exon 3 dugc giai trinh tu
sit dung ADN contig ctia chudt hamster bao phii mot phan cADN ctia IGFO1R ma chira
exon 3, ciing nhu trinh ty gen IGF-1 ctia chudt. Thiét ké cac moi cho PCR trén cac phan
bao thu va giai trinh tu cac san pham PCR thu duge. Guri trinh tu exon 3 thu dugc t6i
hang Sigma dé giai trinh tir cc intron hai bén sudn ctia exon 3 ciing nhu dé thiét ké hai
ZFN nhan tao c6 dich tac dong 1a exon 3 cua IGF-1R. M&i ZFN nhim dich va gin véi
18 nucleotit trén ADN mach ngugc (trén dau 5°) twong mg véi ADN mach xudi (trén
d4u 3”). Hai vi tri gfn két nay duoc phan tach béi nam nucleotit cia vi tri cit (SEQ ID
NO.: 107). Mb ta san phdm va cac phuong phép 14 ¢6 sin ciia hing Sigma trong tai liéu
74188 CompoZr Custom ZFN Tech Bulletin’. Sigma ciing thiét ké cac mdi xudi PCR
va mdi nguge PCR trong cac trinh ty xung quanh intron (SEQ ID NO.: 108 va 109) dé
khuéch dai exon 3 IGF-1R trong gDNA nay, nhan 1én mot doan san phdm PCR dai
501bp. Sigma cung cip bd kit CompoZrTM (Custom Zinc Finger Nucleases, s6 san
phdm CSTZFN-1KT, s6 lot 08021019MN) bao gdm 20-25ug hai vecto ADN, ma hoa
cho ZFN nhan tao twong ng nhan biét mach nguoc (pZFN1) va mach xudi (pZFN2).

Bién nap mot trong hai vecto trén vao E.Coli theo cac budc tién hanh bién nap
dugc biét rd trong linh vuc k¥ thuat ndy va trai 1én céc dia thach aga cha 25ug/ml
Kanamyxin. V&i mdi vecto, nhit 4 khudn lac va nhéan rong sb lugng khudn lac. Panh gia
cac trinh ty ZFN cta bdn mau plasmit ADN sau tinh sach ctia mdi pZFN béng céch st
dung mdi xudi T7 va mdi nguoc BHG va tap hop lai. Bién nap 6ug hoic 10pg hdn hop
ddng nhét cta cac vecto tron pZFN1 va pZFN2 vao t& bao bién thé CHO-K1 va céac té
bao nguyén ban bién thé CHO-DUXB11, mbi 1an dinh lugng 1ap lai ba 1an sao cho sau
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tap hop dugc tao ra (cong véi ddi ching 4m ctia bude bién nap) v6i mdi dong té bao. Bé
do hiéu suét phan cit cta cac ZFN trong tdp hop ndy, st dung thit nghiém Surveyor
Mutation Detection (Transgenomics, catalog 706025) & ngay tht 3 va ngay thtr 10 sau
ngdy bién nap (tinh 1 ngay sé khong), nhu duge mo ta trong quy trinh thuc hién tin cy
duoc cung cap bsi hing Sigma. ADN hé gen clia cac tip hop nay duge phan lap sit dung
kit GenElute Mammalian Genomic ADN Miniprep kit (Sigma, catalog GIN70-1KT),
exon 3 dugc khuéch dai trong phan ung PCR st dung céc trinh tur moi xudi va moi
nguoc cua IGF-1R ndm trong céc trinh ty intron hai bén sudn. San pham PCR sau d6
duoc bién tinh duéi didu kién nhiét d cao. Khi nhiét d6 nay tir tir duge ha xubng, mot
s6 ADN kiéu dai va ADN d6t bién bit cap lai voi nhau dé tao ra ADN s¢i ddi véi cac
diém bét cap sai khac xung quanh vi tri cit, ma dugc phén cét bang enzym duge goi 1a
Surveyor®. Céac san phdm cubi dugc phén tich st dung hé thdng dién di trén gel goi 1a
1ab901. Vi ca 6 tip hop bién nap, bén canh bing c6 kich thude 501bp khép hoan toan
v6i san phdm PCR, phat hién hai bang nhé hon ¢6 kich thuée xAp xi 1a 277bp va 224bp,
tuong tng vdi cac doan & hai phia ctia vi tri cit, vi thé, chimg minh hoat dong ctia ZFN
trong cac té bao ctia chung toi. Ngay thir bay sau khi chuyén gen, cac tip hop nay duge

tao dong tir mét t& bao trong mudi dia 96 giéng.

Trong dong té bao bién thé CHO-K1 chuyén nhiém pZFN, 507 dong da dugc
phat sinh tir cac dia 96 giéng va dugc danh gia cac dot bién st dung thir nghiém phét
hién d6t bién Surveyor di duoc mo ta trén ddy (ADN clia toan bd hé gen cia cac dong
duogc tach chiét trong cac dia 96 giéng str dung kit Extract-N-Amp Blood PCR kit tir
hang Sigma, catalog XNAB2). 42 dong 1a duong tinh (da phat hién hai bang nho hon),
c¢6 nghia 13 hé gen cta chiing chira it nhdt mot ban sao dot bién ctia exon 3, va san pham
PCR khuéch dai cta exon 3 ciia IGF-1R duoc giai trinh tw. Nhu dw doén cho céc dong
da tao ra dong t& bao CHO-K1 gia ludng bdi bién ddi tir CHO-K1, biéu do sic ky trinh
tr ADN cho thiy hai dudng tin hiéu gbi 1én nhau vé6i cling cuong dd & mirc tin hiéu 16n
nhét, chi ra hai ban sao cua trinh tu dich. 6 dong c6 cac 4ot bién trén c4 hai ban sao,
trong d6 3 dong ¢ cac dot bién kich hoat cac codon két thiic gin ké & ca hai ban sao
(SEQ ID NO.: 99 va 100) hodc kich hoat cac codon két thiic bén canh & mdt ban sao va
xéa nhiéu nucleotit trén ban sao con lai (SEQ ID NO.: 101). Xac dinh trinh tu ctia hai
ban sao trong 3 dong trén bang k§ thuat tich dong TOPO (kit tach dong TA, hing
Invitrogen, cat. K4575-40; chon 6 khuin lac). T4t ca 3 dong K.O. déu sinh truéng véi
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mat do té bao cao hon déng ké so vé6i cac té bao ban du, va khi chAm IGF-1 (‘hIGF-
1Ea 3mut’ (SEQ ID NO.: 27) & ndng d6 50mg/L vao mdi trudng tiéu chudn, ba dong
ndy sinh trudng & cic mat do cling cao hon cac té bao ban déu (fig. 8). Chon loc dong c¢6
kiéu gen A5/A22 (SEQ ID NO.: 100/102) dé chuyén nhiém protein Insulin giéng yéu t6
sinh truéng 1, vi du, IGF-1 cta ngudi (SEQ ID NO.:1 hoidc 5) hogc bién thé cta né (vi
du, cac SEQ ID NO.: 8-14).

Trong dong té bao bién thé CHO-DUXBI11 chuyén nhiém pZFN, chi c6 117 dong
sinh trudng duge trong cac dia 96 giéng va dugc danh gia cac dot bién bang thir nghiém
Surveyor. 28 dong c6 it nhit mot ban sao dot bién ciia exon 3 (phat hién hai bing nhé
hon), nhung két qua giai trinh tu chi ra ring tit ca cac dong ndy van c6 cic ban sao kiéu
dai; trinh tu kiéu dai c6 cudng dd cao hon trinh tur dot bién trong biéu dd sdc ky trinh tu.
Dot bién hoa va tao da dong v6i dong té bao bién thé CHO-DUXBI11; kiéu hinh cua
nhan cho thiy 1én dén tam ban sao cua nhiém sic thé trong mét sb té bao, dua ra ude
luong sb ban sao du doan ctia gen kho. Hai dong, trong d6 trinh tu dot bién phat hién
dugc (A22 hodc A16) kich hoat cac codon két thic gin k&, duoc chon loc tir vong thir
hai ctia chuyén nhiém cac pZFN; 3 tdp hop/dong ban dau dugc tao ra st dung 10ug hdn
hop cua cac pZFN. Bay ngay sau bién nap, céc tip hop nay dugc phan 1ap FACS trong 6
dia 96 giéng. 379 dong da sinh trudong, 211 dong trong sé ching dwgc giai trinh tu
exon3 IGF-1R (khong cin thir nghiém Surveyor nita vi cic dong nay da 1a trinh tu dot
bién) va phan tich céc trinh tur gbi bang cach quan st biéu do sic ky. Hau hét cac dong
duoc giai trinh tu 1 di hop tir v6i trinh tu kidu dai va trinh ty dot bién du dodn (A22
hodic A16); ~20% s cac dong nay c6 trinh tw kiéu dai va hao trinh tu dot bién (hau hét
1a x6a nucleotit xung quanh vi tri cat); trong hai dong nay, phat hién 4 trinh ty khac
nhau (x4c nhin bing tach dong TOPO, nhung mét trong sb cic trinh tu ndy c6 trinh tu
hiéu dai hodc chi ¢6 su chén thém mot nucleotit); 2 dong ndy 1a cdc dong K.O., phat
hién dugc trén ca hai dong nay 2 trinh tu (A16/A22 va A16/A5), nhung su sinh truéng
cua chung khi c¢6 mit IGF-1 1a it hon rét nhidu so vdi dong té bao bién thé CHO-
DUXB11 ban dau. Do d6, ba dong nay, vdi kidu gen A22/A7/kiéu dai, A16/A7/kiéu dai
va A16/A22/kiéu dai, duoc chon loc cho vong chuyén nhiém thir ba véi céac trinh tu
pZFN (trinh ty cua ching duoc x4c nhén béng tach dong TOPO, mdi dong nhit va giai
trinh tw 32 khuén lac). Trong sé ba dong nay, mdi dong dugc chuyén nhiém hai 1an véi

8ug pZFN. Thu lai mot trong hai tip hop ctia mdi dong (kha ning séng sot > 91%, sau
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7-9 ngdy), chung duoc tip hop lai va dong nudi cdy trong khoang 6-8 tudn véi sy c6 mit
ctia 50mg/l IGF-1 (dé chon loc céc té bao chéng chiu tét hon). Hai ngay trude khi tach
dong FACS, tach chung khoi IGF-1 (dé cho phép gin két IGF-1-Cy5 va chon loc cac té
bao phét huynh quang nhé hon 5%). Ba tap hop da dugc tach dong FACS trong tong s6
9 dia 96 giéng.

Thiét ké mdi cho PCR gin két trinh tu cit kiéu dai trong exon 3 ctia IGF-1R, cho
phép su sang loc hidu qua cac dong dot bién. Thyc hién phan tng PCR cling véi trinh tu
mdi xudi cho IGF-1R; gia st rang phan tmg PCR ludn hoat dong, néu mot dong ¢ két
qua PCR 4m, c6 thé 1a dong d6 khong chira trinh tu ADN kiéu dai, hodc dong nay khong
sinh truéng tot (qua it ADN tach chiét dugc do cac té bao sinh trudng kém). Tir 389
dong da phat trién nay dugc sang loc, 58 dong 14 4m tinh va duoc giai trinh tw. Trong s6
cac dong ndy, 30 dong trong sb6 chung khong phét hién trinh ty kiéu dai, va véi 22 dong
c6 cac dot bién 1a @6t bién dich khung (13 dong véi hai trinh tw A22/A7, tir dong
A22/A7/kiéu dai). Panh gia su sinh truéng ctia chiing khi c6 va khong c6 50mg/1 IGF-1,
va chon loc dong sinh truéng tét nhat khi c6 IGF-1 (ciing 1a dong sinh truéng tSt nhét
khi khong c6 IGF-1), véi céc trinh ty A22/A7 (duge xac dinh bing phuong phap tich
dong TOPO), dé chuyén nhidm céac cdu tric ADN ma héa cho cic protein ¢6 SEQ ID
No.: 8-14.
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YEU CAU BAO HO
1. Polypeptit chira bién thé protein yéu 6 ting trudng twong tur insulin 1 (IGF-1) cta

nguoi la SEQ ID NO: 1, trong d6 axit amin glyxin & vi tri 42 dugc dot bién thanh serin.

2. Polypeptit theo diém 1, trong d6 bién thé protein IGF-1 ciia ngudi dugc dung hop véi
viing Fc ciia globulin mién dich ctia IgG ciia ngudi, tiy y & peptit viing ban 1&.

3. Polypeptit theo diém 1, trong d6 polypeptit duoc glycosyl hoa.
4. Dugc phim chira polypeptit theo diém 1 va chit mang dugc dung.

5. Polypeptit chtra bién thé protein IGF-1 ctia ngudi 1a SEQ ID NO: 1, trong d6 bién thé

protein IGF-1 cila ngudi ¢ nhitng cdi bién sau:

a. axit amin E3 duoc x0a,
b. axit amin G42 duoc dot bién thanh serin, va
c. axit amin R37 dugc d6t bién thanh alanin.

6. Polypeptit chtra bién thé protein IGF-1 ctia ngudi 1a SEQ ID NO: 1, trong d6 bién thé

protein IGF-1 ctia nguoi chira cac cai bién sau:

a. axit amin G1, P2, E3 duoc x0a;

b. axit amin G42 duogc dot bién thanh serin;

C. axit amin R36 duoc dot bién thanh glutamin; va
d.  axit amin R37 dugc dot bién thanh alanin.

7. Dugc pham chira polypeptit theo diém 6 va chit mang dugc dung.

8. Polypeptit theo diém 6, trong d6 bién thé protein IGF-1 ctia ngudi duoc dung hop véi

viing Fc ctia globulin mién dich ctia IgG ciia ngudi, tily ¥ & peptit viing ban 1é.

9. Polypeptit chira bién thé protein IGF-1 cia ngudi 1a SEQ ID NO: 1, trong d6 bién thé

protein IGF-1 ctia ngudi c6 nhimg cai bién sau:
a. axit amin G1, P2, E3 duoc x06a,

b. axit amin G42 dugc dot bién thanh serin, va
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C. axit amin R37 dugc dot bién thanh alanin.
10. Duoc phdm chira polypeptit theo diém 9 va chat mang dugc dung.

11. Polypeptit theo diém 9, trong d6 bién thé protein IGF-1 clia ngudi dugc dung hop

v6i viing Fe cia globulin mién dich ctia IgG cia ngudi, ty ¥ & peptit ving ban 1&.

12. Polypeptit chira bién thé protein IGF-1 ctia ngudi 1a SEQ ID NO: 1, trong d6 axit

amin G42 dirgc thay thé boi axit amin serin va trong d6 axit amin 13:
(a) G1, P2, E3 duoc x6a va axit amin R36 dugc thay thé hodic x6a; hodc
(b) G1, P2, E3 dugc x6a va axit amin R36 duoc thay thé boi glutamin (Q); hodic
(c) G1, P2, E3 duoc x6a va axit amin R37 dugc thay thé hodc x6a; hodc

(d) G1, P2, E3 duoc x6a va axit amin R37 duoc thay thé boi axit glutamic (E);

hoac

(e) G1, P2, E3 duoc x6a va axit amin R37 duogc thay thé boi alanin; hodc

(f) G1, P2, E3 duoc x6a va axit amin R37 dugc thay thé béi prolin (P); hodc

(g) G1, P2, E3 dugce x06a va axit amin R36 va R37 dugc thay thé hodc x6a; hodc

(h) G1, P2, E3 dugc x06a va axit amin R36 va R37 déu dugc thay thé bai glutamin
(Q); hodc

(1) G1, P2, E3 dugc x6a, axit amin R36 dugc thay thé bai glutamin (Q) va R37

duoc thay thé boi alanin.
13. Dugc pham chira polypeptit theo diém 12 va chat mang dugc dung.

14. Polypeptit theo diém 12, trong d6 bién thé protein IGF-1 clia ngudi duge dung hop

vé6i ving Fe cuia globulin mién dich cia IgG ctia ngudi, tly ¥ & peptit ving béan 18.
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Fig. 1:
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Fig. 2:
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Fig. 3:
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Fig. 3 tiép theo:
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Fig. 4:
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Fig. 5:
A 14 < >
Zs oo S6 lan tang gap doi

Phoi t EC50 (nM) £ SD chirng t6i da + SD
Insulin 11,5+ 5,6** 1,37 £ 0,08
hiGF-1 1,3+£0,9 1,32+ 0,06
hIGF1-Ea Fc_mut_13/2_A 43+20 1,31+0,11
hiGF1-Ea Fc_mut_04/2_E 3,711 1,37 £ 0,10

**P <0,001 v&i IGF-1, chuan Turkey, ANOVA

B
Ze oo Sé lan tang gap déi chirng
Phoi tw EC50 (nM)*SD t&i da + SD
Insulin 9,1+37 52+ 1,00
hIGF-1 50+1,4 46+0,68
hIGF1-Ea Sk
Fc_mut_13/2_A 49,9 + 4,6*; 3,2+ 0,25#
hIGF1-Ea Sk KAk
Fc_mut_04/2_E 49,0 + 28,4**; 4,0+ 0,47

# P <0,05 va **P <0,01 véi Insulin; ***P <0,001 v&i IGF-1 ANOVA, chuén Tukey
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Fig.7:

hIGF1-Ea-Fc_mut_13/2_A (10mg/kg)
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Fig. 8:
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Fig. 9:
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Ham lwong
trong dich
noi (mgll)

Néng d6
(mg/ml)

Két cum (%)

mién hIGF1-Ea-D1-3, R36Q, D68-72,
R74Q, R77Q, R104Q -fc (SEQ ID
NO.:78)

33

0,88

37,0

higF1-Ea-Fc_mut 13/2_A: SEQ ID
NO.: 9

83,1

1,65

9,8

mién hIGF1-Ea-D1-3, R36Q, G42A,
D68-72, R74Q, R77Q, R104Q -fc
(SEQ ID NO.: 79)

11,79

0,49

37,4

mién hIGF1-Ea-D1-3, R36Q, G42Q,
D68-72, R74Q, R77Q, R104Q —fc
(SEQ ID NO.:80)

16,98

0,61

43,2

mién hIGF1-Ea-D1-3, R36Q, G42P,
D68-72, R74Q, R77Q, R104Q -fc
(SEQID NO.: 81)

18,57

0,54

71,9

mién hIGF1-Ea-D1-3, R36Q, G42K,
D68-72, R74Q, R77Q, R104Q -fc
(SEQ ID NO.:82 )

21,6

0,56

53,8

mién hIGF1-Ea-D1-3, R36Q, G42E,
D68-72, R74Q, R77Q, R104Q -fc
(SEQ ID NO.: 83)

26,97

0,84

49,4

mién hIGF1-Ea-D1-3, R36Q, G42I,
D68-72, R74Q, R77Q, R104Q —fc
(SEQIDNO.: 84)

8,7

0,4

85,5

mién hiIGF1-Ea-D1-3, R36Q, G42Y,
D68-72, R74Q, R77Q, R104Q -fc
(SEQIDNO.: 85)

13,38

0,41

48,5

mién hIGF1-Ea-D1-3, R36Q, D42,
D68-72, R74Q, R77Q, R104Q -fc
(SEQ ID NO.: 86)

78,6

1,96

21,0

D: x6a; mién fc: phan Fc tir higG1
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Fig. 11
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Fig. 12
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Fig. 14
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Fig. 15
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Fig. 16
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Fig. 17:
Tén goi chung axit San % Két | % Protein c6 chiéu | % Protein c6 chiéu
amin & | lwong | cum dai diy di sau dai diy di sau thich
vitri42 | mg/L théach thirc (t6 bao | thire (té bao bién ddi

bién dbi tir tir CHO -DUXBI11)
CHOK1)

hIGF1-Ea-dell-3, R37A, glyxin 11,33 18,3 21,6% * 13,4% (n=4) 27,06%

del71-72, R74Q, R77Q,

R104Q-fc (SEQ ID No.

113) (mé& nudi cay 1)

hIGF1-Ea-hFc_mut02 serin 13,64 5,8 9,6% *13,9% (n=3) N/A

(SEQID No.: 29)

hIGF1-Ea-hFc_mut03 glyxin 5,17 41,8 44,9% + 12,1% (n=3) N/A

(SEQID No.: 114)

hIGF1-Ea-hFc_mut04 glyxin 10,34 21,1 60,2% * 12,2% (n=4) 73,6 %

(SEQID No.: 30)

hIGF1-Ea-hFc_mut12 glyxin 8,46 17,7 44,3% + 15,1% (n=3) 67,9%

(SEQ ID No.: 116)

hlGF1-Ea-hFc_mut13 glyxin 10,18 24,0 64,2% + 11,5% (n=4) 80,0%

(SEQID No.: 31)

higF1-Ea-Fc_mut serin 11,62 7,4 95,4% *4,4% (n=3) 97,3%* 3,4% (n=2)

13/2_E (SEQID No.: 08)

hlgF1-Ea-Fc_mut serin 11,72 8,6 93,4% 95,3%

13/2_A (SEQ ID No.: 09)

higF1-Ea-Fc_mut serin 11,51 7,3 95,0% * 4,6% (n=3) 98,7%+ 1,9% (n=2)

04/2_E (SEQID No.: 12)
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Fig.18:
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Fig. 19:
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Fig. 19 tiép theo:
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DANH MUC TRINH TU

<110> Novartis AG

<120> POLYPEPTIT CHJA BIEN THE PROTEIN YEU TO TANG TRUONG TUONG TU INSULIN 1 (IGF-
1) CUA NGUOTI VA DUQC PHAM CHUA POLYPEPTIT NAY

<130> PAT054095

<140> US 61/738475

<1l41> 2012-12-18

<160> 118

<170> PatentIn kan 3.5

<210> 1
<211> 70
<212> PRT

<213> Homo Sapiens

<400> 1

Gly Pro Glu Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe

1 5 10 15

Val Cys Gly Asp Arg Gly Phe Tyr Phe Asn Lys Po Thr Gly Tyr Gly

20 25 30

Ser Ser Ser Arg Arg Ala Pro Gln Thr Gly Ile Val Asp Glu Cys Cys

35 40 45
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Phe Arg Ser Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu

50 55 60

Lys Pro Ala Lys Ser Ala

65 70
<210> 2

<211> 35

<212> PRT

<213> Homo Sapiens

<400> 2

Arg Ser Val Arg Ala Gln Arg His Thr Asp Met Pro Lys Thr Gln Lys

1 5 10 15

Glu Val His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys Asn

20 25 30

Tyr Arg Met

35
<210> 3
<211> 77
<212> PRT

<213> Homo Sapiens
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<400>

3

Arg Ser Val Arg

Tyr Gln Pro Pro

Gly Trp

Ala Ser

50

Gly Ser

65

<210>
<211>
<212>

<213>

<400>

20

Pro Lys

35

Leu Gln

Arg Asn

40

PRT

Ala

Ser

Thr

Ile

Ala

Homo Sapiens

Gln

Thr

His

Arg

Glu

70

Arg

Asn

Pro

Gly

55

Cys

His

Lys

Gly

40

Lys

Arg

30883

Thr

Asn

25

Gly

Lys

Gly

Asp Met

10

Thr Lys

Glu Gln

Lys Glu

Lys Lys

75

Pro

Ser

Lys

Gln

60

Gly

Lys Thr

Gln Arg

30

Glu Gly

45

Arg Arg

Lys

Gln

15

Arg

Thr

Glu

Lys

Lys

Glu

Ile

Arg Ser Val Arg Ala Gln Arg His Thr Asp Met Pro Lys Thr Gln Lys

1

5

10

15

Tyr Gln Pro Pro Ser Thr Asn Lys Asn Thr Lys Ser Gln Arg Arg Lys
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20 25 30

Gly Ser Thr Phe Glu Glu Arg Lys

35 40
<210> 5
<211> 105
<212> PRT

<213> Homo Sapiens

<400> 5

Gly Pro Glu Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe

Val Cys Gly Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly

20 25 30

Ser Ser Ser Arg Arg Ala Pro Gln Thr Gly Ile Val Asp Glu Cys Cys

35 40 45

Phe Arg Ser Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu

50 55 60

Lys Pro Ala Lys Ser Ala Arg Ser Val Arg Ala Gln Arg His Thr Asp

65 70 75 80
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Met Pro Lys Thr Gln Lys Glu Val His Leu Lys Asn Ala Ser Arg Gly

85 90 95

Ser Ala Gly Asn Lys Asn Tyr Arg Met

100 105

<210> o6
<211> 328
<212> PRT

<213> Trinh tu tdng hgp Nhan tao

<220>

<223> Protein IGF-1 cua ngudi dét bién: mién hIGF1-Ea-D1-3, R37A, D71-72, 77-fc

<400> 6

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1 5 10 15

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

20 25 30

Arg Ala Ala Pro Gln Thr Gly Ile Val Asp Glu Cys Cys Phe Arg Ser

35 40 45

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu Lys Pro Ala

50 55 60
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65

Glu

Tyr

Pro

Lys

Val

145

Asp

Tyr

Asp

Ser

Val

Arg

Glu

Asp

130

Asp

Gly

Asn

Trp

Ala

His

Met

Ala

115

Thr

val

Val

Ser

Leu

195

Val

Leu

Gly

100

Ala

Leu

Ser

Glu

Thr

180

Asn

Arg

Lys

85

Ser

Gly

Met

His

Val

165

Tyr

Gly

Ala

70

Asn

Asp

Gly

Ile

Glu

150

His

Arg

Lys

Gln

Ala

Lys

Pro

Ser

135

Asp

Asn

Val

Glu

His

Ser

Thr

Ser

120

Arg

Pro

Ala

Val

Tyr

200

30883

Thr

Arg

His

105

Val

Thr

Glu

Lys

Ser

185

Lys

Asp

Gly

90

Thr

Phe

Pro

Val

Thr

170

Val

Cys

Met

75

Ser

Cys

Leu

Glu

Lys

155

Lys

Leu

Lys
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Pro

Ala

Pro

Phe

Val

140

Phe

Pro

Thr

Val

Lys

Gly

Pro

Pro

125

Thr

Asn

Arg

Val

Ser

205

Thr

Asn

Cys

110

Pro

Cys

Trp

Glu

Leu

190

Asn

Gln

Lys

95

Pro

Lys

Val

Tyr

Glu

175

His

Lys

Lys

80

Asn

Ala

Pro

Val

Val

160

Gln

Gln

Ala



Leu

Arg

225

Lys

Asp

Lys

Ser

Ser

305

Ser

Pro

210

Glu

Asn

Ile

Thr

Lys

290

Cys

Leu

Ala

Pro

Gln

Ala

Thr

275

Leu

Ser

Ser

Pro

Gln

Val

Val

260

Pro

Thr

Val

Leu

Ile

Val

Ser

245

Glu

Pro

Val

Met

Ser

325

Glu

Tyr

230

Leu

Trp

Val

Asp

His

310

Pro

Lys

215

Thr

Thr

Glu

Leu

Lys

295

Glu

Gly

Thr

Leu

Cys

Ser

Asp

280

Ser

Ala

Lys
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Ile

Pro

Leu

Asn

265

Ser

Arg

Leu

Ser Lys

Pro Ser

235

Val Lys

250

Gly Gln

Asp Gly

Trp Gln

His Asn

315
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Ala

220

Arg

Gly

Pro

Ser

Gln

300

His

Lys

Glu

Phe

Glu

Phe

285

Gly

Tyr

Gly

Glu

Tyr

Asn

270

Phe

Asn

Thr

Gln

Met

Pro

255

Asn

Leu

vVal

Gln

Pro

Thr

240

Ser

Tyr

Tyr

Phe

Lys

320
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<210> 7
<211> 329
<212> PRT

<213> Trinh tu téng hop Nhan tao

<220>

<223> Protein IGF-1 ciéia ngudi dét bién: mién hIGF1-Ea-D1-3, R37A, D71-72, R77Q-fc

<400> 7

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

20 25 30

Arg Ala Ala Pro Gln Thr Gly Ile Val Asp Glu Cys Cys Phe Arg Ser

35 40 45

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu Lys Pro Ala

50 55 60

Lys Ser Ala Val Arg Ala Gln Gln His Thr Asp Met Pro Lys Thr Gln

65 70 75 80

Lys Glu Val His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys

85 90 95
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Ala

Pro

Val

145

Val

Gln

Gln

Ala

Pro

225
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Pro

Lys
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Val
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Asp
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210

Arg
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115

Asp
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Trp

195

Pro
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Val

vVal

Ser

180

Leu

Ala

Pro

Gly

Ala

Leu

Ser

Glu

165

Thr
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Pro
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Ser

Gly
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150

Val
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Gly

Ile

Val

230

Asp

Gly

Ile

135

Glu

His

Arg

Lys

Glu

215

Tyr

Lys

Pro

120

Ser

Asp

Asn

Val

Glu

200

Lys

Thr
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Thr

105

Ser

Arg

Pro

Ala

Val

185

Tyr

Thr

Leu

His

Val

Thr

Glu

Lys

170

Ser

Lys

Ile

Pro

Thr

Phe

Pro

Val

155

Thr

Val

Cys

Ser

Pro

235
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Cys

Leu

Glu

140

Lys

Lys

Leu

Lys

Lys

220

Ser

Pro

Phe

125

Val

Phe

Pro

Thr

Val

205

Ala

Arg

Pro

110

Pro

Thr

Asn

Arg

Val

190

Ser

Lys
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Cys
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Cys

Trp

Glu

175
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Glu

Pro

Lys

Val
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Glu
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Thr

Ser

Tyr

Tyr

Phe

305

Lys

Lys

Asp

Lys

Ser

290

Ser

Ser

<210>

<211>

<212>

<213>

<220>

<223>

Asn

Ile

Thr

275

Lys

Cys
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PRT

Gln
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Thr
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Val

245
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Val
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295
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Thr

Glu
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280

Lys

Glu
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30883

Cys

Leu Val

250

Ser Asn Gly

265

Asp Ser Asp

Ser Arg Trp

Ala

Lys

Trinh tu téng hop Nhan tao

Leu His

315

Lys

Gln

Gly

Gln

300

Asn

Gly

Pro

Ser

285

Gln

His

Phe

Glu

270

Phe

Gly

Tyr

Tyr

255

Asn

Phe

Asn

Thr

Pro

Asn

Leu

Val

Gln

320

Protein IGF-1 cla ngudi d6t bién: hIgFl-Ea-Fc mut 13/2 E

-137-



<400>

Thr

Asp

Gln

Cys

Val

65

His

Met

Gly

Leu

Arg

Ala

Asp

50

Gln

Leu

Asp

Gly

Cys

Gly

Ala

35

Leu

Ala

Lys

Lys

Pro

115

Gly

Phe

20

Pro

Arg

Gln

Asn

Thr

100

Ser

Ala

Tyr

Gln

Arg

Gln

Ala

85

His

Val

Glu

Phe

Thr

Leu

His

70

Ser

Thr

Phe

Leu

Asn

Ser

Glu

55

Thr

Arg

Cys

Leu

Val

Lys

Ile

40

Met

Asp

Gly

Pro

Phe

120

30883

Asp

Pro

25

Val

Tyr

Met

Ser

Pro

105

Pro

Ala

10

Thr

Asp

Cys

Pro

Ala

90

Cys

Pro

Leu

Gly

Glu

Ala

Lys

75

Gly

Pro

Lys

-138-

Gln

Tyr

Cys

Pro

60

Thr

Asn

Ala

Pro

Phe

Gly

Cys

45

Leu

Gln

Lys

Pro

Lys

125

Val

Ser

30

Phe

Lys

Lys

Asn

Glu

110

Asp

Cys

15

Ser

Arg

Pro

Glu

Tyr

95

Ala

Thr

Gly

Ser

Ser

Ala

Val

80

Gln

Ala

Leu



Met

His

145

Val

Tyr

Gly

Ile

Val

225

Ser

Glu

Ile

130

Glu

His

Arg

Lys

Glu

210

Tyr

Leu

Trp

Ser

Asp

Asn

Val

Glu

195

Lys

Thr

Thr

Glu

Arg

Pro

Ala

Val

180

Tyr

Thr

Leu

Cys

Ser

260

Thr

Glu

Lys

165

Ser

Lys

Ile

Pro

Leu

245

Asn

Pro

Val

150

Thr

Val

Cys

Ser

Pro

230

Val

Gly

Glu

135

Lys

Lys

Leu

Lys

Lys

215

Ser

Lys

Gln

vVal

Phe

Pro

Thr

vVal

200

Ala

Arg

Gly

Pro

30883

Thr

Asn

Arg

Val

185

Ser

Lys

Glu

Phe

Glu

265

Cys

Trp

Glu

170

Leu

Asn

Gly

Glu

Tyr

250

Asn

Val

Tyr

155

Glu

His

Lys

Gln

Met

235

Pro

Asn

-139-

Val

140

Val

Gln

Gln

Ala

Pro

220

Thr

Ser

Tyr

Val

Asp

Tyr

Asp

Leu

205

Arg

Lys

Asp

Lys

Asp

Gly

Asn

Trp

190

Pro

Glu

Asn

Ile

Thr

270

Val

Val

Ser

175

Leu

Ala

Pro

Gln

Ala

255

Thr

Ser

Glu

160

Thr

Asn

Pro

Gln

Val

240

val

Pro



Pro Val

Val Asp

290

Met His

305

Ser Pro

<210>

<211>

<212>

<213>

<220>

<223>

<400>

30883

Leu Asp Ser Asp Gly Ser Phe Phe

275 280

Leu Tyr Ser Lys Leu Thr

285

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val

295

Glu Ala Leu His Asn His Tyr Thr

310

Gly Lys

319

PRT

Trinh tu téng hop Nhan tao

Protein IGF-1 cua ngudi dét bién:

300

Gln Lys Ser Leu Ser Leu

315 320

hIgFl-Ea-Fc mut 13/2 A

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1

5 10

15

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

20 25

30

-140-



Gln

Cys

Val

65

His

Met

Phe

Pro

Val

145

Ala

Asp

50

Gln

Leu

Cys

Leu

Glu

130

Lys

Ala

35

Leu

Ala

Lys

Pro

Phe

115

Val

Phe

Pro Gln

Arg Arg

Gln Gln

Asn Ala

85

Pro Cys

100

Pro Pro

Thr Cys

Asn Trp

Thr

Leu

His

70

Ser

Pro

Lys

Val

Tyr

150

Ser

Glu

55

Thr

Arg

Ala

Pro

Val

135

Val

Ile

40

Met

Asp

Gly

Pro

Lys

120

Val

Asp

30883

Val

Tyr

Met

Ser

Glu

105

Asp

Asp

Gly

Asp Glu

Cys Ala

Pro Lys

75

Ala Gly

90

Ala Ala

Thr Leu

Val Ser

Val Glu

155

-141-

Cys

Pro

60

Thr

Asn

Gly

Met

His

140

Val

Cys

45

Leu

Gln

Lys

Gly

Ile

125

Glu

His

Phe

Lys

Lys

Asn

Pro

110

Ser

Asp

Asn

Arg

Pro

Glu

Tyr

95

Ser

Arg

Pro

Ala

Ser

Ala

Val

80

Gln

Val

Thr

Glu

Lys

160



Thr

Val

Cys

Ser

Pro

225

Val

Gly

Asp

Trp

Lys

Leu

Lys

Lys

210

Ser

Lys

Gln

Gly

Gln

290

Pro

Thr

Val

195

Ala

Arg

Gly

Pro

Ser

275

Gln

Arg

Val

180

Ser

Lys

Glu

Phe

Glu

260

Phe

Gly

Glu

165

Leu

Asn

Gly

Glu

Tyr

245

Asn

Phe

Asn

Glu

His

Lys

Gln

Met

230

Pro

Asn

Leu

Val

Gln

Gln

Ala

Pro

215

Thr

Ser

Tyr

Tyr

Phe

295

Tyr

Asp

Leu

200

Arg

Lys

Asp

Lys

Ser

280

Ser

30883

Asn

Trp

185

Pro

Glu

Asn

Ile

Thr

265

Lys

Cys

Ser

170

Leu

Ala

Pro

Gln

Ala

250

Thr

Leu

Ser

Thr

Asn

Pro

Gln

Val

235

Val

Pro

Thr

Val

-142-

Tyr

Gly

Ile

Val

220

Ser

Glu

Pro

val

Met

300

Arg

Lys

Glu

205

Tyr

Leu

Trp

Val

Asp

285

His

Val

Glu

190

Lys

Thr

Thr

Glu

Leu

270

Lys

Glu

Val

175

Tyr

Thr

Leu

Cys

Ser

255

Asp

Ser

Ala

Ser

Lys

Ile

Pro

Leu

240

Asn

Ser

Arg

Leu



30883

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

305

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Thr Leu

Asp Arg

Gln Ala

Cys Asp

50

Val Gln

65

10

309

PRT

310

Trinh tu tdng hop Nhan tao

315

Protein IGF-1 cla ngudi ddt bién: hIgFl-Ea-Fc mut 13/2 C

10

Cys Gly Ala

5

Gly Phe Tyr

20

Ala Pro Gln

35

Leu Arg Arg

Ala Gln Gln

Glu

Phe

Thr

Leu

His

70

Leu

Asn

Ser

Glu

55

Thr

Val

Lys

Ile

40

Met

Asp

Asp

Pro

25

Val

Tyr

Met

Ala Leu

10

Thr Gly

Asp Glu

Cys Ala

Pro Lys

75

-143-

Gln

Tyr

Cys

Pro

60

Thr

Phe

Gly

Cys

45

Leu

Gln

Val

Ser

30

Phe

Lys

Lys

Cys

15

Ser

Arg

Pro

Glu

Gly

Ser

Ser

Ala

Val

80



His

Ala

Leu

Ser

Glu

145

Thr

Asn

Pro

Leu

Gly

Met

His

130

Val

Tyr

Gly

Ile

Lys

Gly

Ile

115

Glu

His

Arg

Lys

Glu

195

Asn

Pro

100

Ser

Asp

Asn

Val

Glu

180

Lys

Ala

85

Ser

Arg

Pro

Ala

Val

165

Tyr

Thr

Ser

Val

Thr

Glu

Lys

150

Ser

Lys

Ile

Gly

Phe

Pro

Val

135

Thr

Val

Cys

Ser

Cys

Leu

Glu

120

Lys

Lys

Leu

Lys

Lys

200

30883

Pro

Phe

105

Val

Phe

Pro

Thr

Val

185

Ala

Pro

90

Pro

Thr

Asn

Arg

Val

170

Ser

Lys

Cys

Pro

Cys

Trp

Glu

155

Leu

Asn

Gly

-144-

Pro

Lys

Val

Tyr

140

Glu

His

Lys

Gln

Ala

Pro

Val

125

Val

Gln

Gln

Ala

Pro

205

Pro

Lys

110

Val

Asp

Tyr

Asp

Leu

190

Arg

Glu

95

Asp

Asp

Gly

Asn

Trp

175

Pro

Glu

Ala

Thr

Val

Val

Ser

160

Leu

Ala

Pro



Gln

Val

225

Val

Pro

Thr

Val

Leu

305

Val

210

Ser

Glu

Pro

Val

Met

290

Ser

<210>

<211>

<212>

<213>

<220>

30883

Tyr Thr Leu Pro Pro Ser Arg Glu Glu

215

Leu Thr Cys Leu Val Lys Gly Phe Tyr

230 235

Trp Glu Ser Asn Gly Gln Pro Glu Asn

245 250

Val Leu Asp Ser Asp Gly Ser Phe Phe

260 265

Asp Lys Ser Arg Trp Gln Gln Gly Asn

275 280

His Glu Ala Leu His Asn His Tyr Thr

295

Pro Gly Lys

11
314
PRT

Trinh tu téng hop Nhan tao

-145-

Met

220

Pro

Asn

Leu

Val

Gln

300

Thr

Ser

Tyr

Tyr

Phe

285

Lys

Lys

Asp

Lys

Ser

270

Ser

Ser

Asn

Ile

Thr

255

Lys

Cys

Leu

Gln

Ala

240

Thr

Leu

Ser

Ser



<223>

<400>

Thr

Asp

Gln

Cys

vVal

65

His

Pro

Lys

Leu

Arg

Ala

Asp

50

Gln

Leu

Ala

Pro

11

Cys

Gly

Ala

35

Leu

Ala

Lys

Pro

Lys

115

Gly

Phe

20

Pro

Arg

Gln

Asn

Glu

100

Asp

Ala

Tyr

Gln

Arg

Gln

Ala

85

Ala

Thr

Glu

Phe

Thr

Leu

His

70

Ser

Ala

Leu

Leu

Asn

Ser

Glu

55

Thr

Gly

Gly

Met

Val

Lys

Ile

40

Met

Asp

Asp

Gly

Ile

120

30883

Asp

Pro

25

Val

Tyr

Met

Lys

Pro

105

Ser

Ala

10

Thr

Asp

Cys

Pro

Thr

90

Ser

Arg

Leu

Gly

Glu

Ala

Lys

75

His

Val

Thr

-146-

Gln

Tyr

Cys

Pro

60

Thr

Thr

Phe

Pro

Phe

Gly

Cys

45

Leu

Gln

Cys

Leu

Glu

125

Val

Ser

30

Phe

Lys

Lys

Pro

Phe

110

Val

Cys

15

Ser

Arg

Pro

Glu

Pro

95

Pro

Thr

Protein IGF-1 cua ngudi dé6t bién: hIgFl-Ea-Fc mut 13/2 F

Gly

Ser

Ser

Ala

Val

80

Cys

Pro

Cys



Val

Tyr

145

Glu

His

Lys

Gln

Met

225

Pro

Val

130

Val

Gln

Gln

Ala

Pro

210

Thr

Ser

Val

Asp

Tyr

Asp

Leu

195

Arg

Lys

Asp

Asp

Gly

Asn

Trp

180

Pro

Glu

Asn

Ile

Val

Val

Ser

165

Leu

Ala

Pro

Gln

Ala

245

Ser

Glu

150

Thr

Asn

Pro

Gln

Val

230

Val

His

135

Val

Tyr

Gly

Ile

Val

215

Ser

Glu

Glu

His

Arg

Lys

Glu

200

Tyr

Leu

Trp

30883

Asp

Asn

Val

Glu

185

Lys

Thr

Thr

Glu

Pro

Ala

Val

170

Tyr

Thr

Leu

Cys

Ser

250

Glu

Lys

155

Ser

Lys

Ile

Pro

Leu

235

Asn

-147-

Val

140

Thr

Val

Cys

Ser

Pro

220

Val

Gly

Lys

Lys

Leu

Lys

Lys

205

Ser

Lys

Gln

Phe

Pro

Thr

Val

190

Ala

Arg

Gly

Pro

Asn

Arg

Val

175

Ser

Lys

Glu

Phe

Glu

255

Trp

Glu

160

Leu

Asn

Gly

Glu

Tyr

240

Asn



Asn

Leu

Val

Gln

305

Tyr

Tyr

Phe

290

Lys

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Lys

Ser

275

Ser

Ser

12

324

PRT

Thr

260

Lys

Cys

Leu

Thr

Leu

Ser

Ser

Pro

Thr

Val

Leu

310

Pro

Val

Met

295

Ser

Val

Asp

280

His

Pro

30883

Leu

265

Lys

Glu

Gly

Trinh tu téng hop Nhan tao

Asp Ser Asp Gly Ser Phe Phe

270

Ser Arg Trp Gln Gln Gly Asn

285

Ala Leu His Asn His Tyr Thr

300

Lys

Protein IGF-1 cla ngudi dé6t bién: hIgFl-Ea-Fc mut 04/2 E

12

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1

5

10 15

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

20

25

30

-148-



Arg

Cys

Val

65

His

Met

Gly

Met

His

145

Val

Glu

Asp

50

Gln

Leu

Asp

Gly

Ile

130

Glu

His

Ala

35

Leu

Ala

Lys

Lys

Pro

115

Ser

Asp

Asn

Pro

Arg

Gln

Asn

Thr

100

Ser

Arg

Pro

Ala

Gln

Arg

Gln

Ala

85

His

Val

Thr

Glu

Lys

165

Thr

Leu

His

70

Ser

Thr

Phe

Pro

Val

150

Thr

Ser

Glu

55

Thr

Arg

Cys

Leu

Glu

135

Lys

Lys

Ile

40

Met

Asp

Gly

Pro

Phe

120

Val

Phe

Pro

30883

Val

Tyr

Met

Ser

Pro

105

Pro

Thr

Asn

Arg

Asp

Cys

Pro

Ala

90

Cys

Pro

Cys

Trp

Glu

170

Glu

Ala

Lys

75

Gly

Pro

Lys

Val

Tyr

155

Glu

-149-

Cys

Pro

60

Thr

Asn

Ala

Pro

vVal

140

val

Gln

Cys

45

Leu

Gln

Lys

Pro

Lys

125

Val

Asp

Tyr

Phe

Lys

Lys

Asn

Glu

110

Asp

Asp

Gly

Asn

Arg

Pro

Glu

Tyr

95

Ala

Thr

Val

Val

Ser

175

Ser

Ala

Val

80

Gln

Ala

Leu

Ser

Glu

160

Thr



Tyr

Gly

Ile

Val

225

Ser

Glu

Pro

Val

Arg

Lys

Glu

210

Tyr

Leu

Trp

Val

Asp

290

Val

Glu

195

Lys

Thr

Thr

Glu

Leu

275

Lys

Val

180

Tyr

Thr

Leu

Cys

Ser

260

Asp

Ser

Ser

Lys

Ile

Pro

Leu

245

Asn

Ser

Arg

Val

Cys

Ser

Pro

230

Val

Gly

Asp

Trp

Leu

Lys

Lys

215

Ser

Lys

Gln

Gly

Gln

295

Thr

Val

200

Ala

Arg

Gly

Pro

Ser

280

Gln

30883

Val

185

Ser

Lys

Glu

Phe

Glu

265

Phe

Gly

Leu His

Asn Lys

Gly Gln

Glu Met

235

Tyr Pro

250

Asn Asn

Phe Leu

Asn Val

-150-

Gln

Ala

Pro

220

Thr

Ser

Tyr

Tyr

Phe

300

Asp

Leu

205

Arg

Trp

190

Pro

Glu

Lys Asn

Asp

Lys

Ser

285

Ser

Ile

Thr

270

Lys

Cys

Leu

Ala

Pro

Gln

Ala

255

Thr

Leu

Ser

Asn

Pro

Gln

Val

240

Val

Pro

Thr

Val



30883

Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu

305

310 315

Ser Pro Gly Lys

<210>

<211>

<212>

<213>

<220>

<223>

<400>

13
319
PRT

Trinh ty tdng hop Nhan tao

320

Protein IGF-1 cta ngudi dét bién: hIgFl-Ea-Fc _mut 04/2 A

13

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu

1

5 10

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly

20 25

Arg Glu Ala Pro Gln Thr Ser Ile Val Asp Glu

35 40

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala

50

55

-151-

Gln

Tyr

Cys

Pro

60

Phe Val Cys Gly

15

Gly Ser Ser Ser

30

Cys Phe Arg Ser

45

Leu Lys Pro Ala



Val

65

His

Met

Phe

Pro

Val

145

Thr

Val

Cys

Gln

Leu

Cys

Leu

Glu

130

Lys

Lys

Leu

Lys

Ala

Lys

Pro

Phe

115

Val

Phe

Pro

Thr

Val

195

Gln

Asn

Pro

100

Pro

Thr

Asn

Arg

Val

180

Ser

Gln

Ala

85

Cys

Pro

Cys

Trp

Glu

165

Leu

Asn

His

70

Ser

Pro

Lys

vVal

Tyr

150

Glu

His

Lys

Thr

Arg

Ala

Pro

vVal

135

Val

Gln

Gln

Ala

Asp

Gly

Pro

Lys

120

vVal

Asp

Tyr

Asp

Leu

200

30883

Met

Ser

Glu

105

Asp

Asp

Gly

Asn

Trp

185

Pro

Pro

Ala

90

Ala

Thr

Val

Val

Ser

170

Leu

Ala

Lys

75

Gly

Ala

Leu

Ser

Glu

155

Thr

Asn

Pro

-152-

Thr

Asn

Gly

Met

His

140

val

Tyr

Gly

Ile

Gln

Lys

Gly

Ile

125

Glu

His

Arg

Lys

Glu

205

Lys

Asn

Pro

110

Ser

Asp

Asn

Val

Glu

190

Lys

Glu

Tyr

95

Ser

Arg

Pro

Ala

Val

175

Tyr

Thr

Val

80

Gln

vVal

Thr

Glu

Lys

160

Ser

Lys

Ile



Ser

Pro

225

Val

Gly

Asp

Trp

His

305

Lys

210

Ser

Lys

Gln

Gly

Gln

290

Asn

<210>

<211>

<212>

<213>

Ala

Arg

Gly

Pro

Ser

275

Gln

His

14
314

PRT

Lys

Glu

Phe

Glu

260

Phe

Gly

Tyr

Gly

Glu

Tyr

245

Asn

Phe

Asn

Thr

Gln

Met

230

Pro

Asn

Leu

Val

Gln

310

Pro

215

Thr

Ser

Tyr

Tyr

Phe

295

Lys

Arg

Lys

Asp

Lys

Ser

280

Ser

Ser

30883

Glu

Asn

Ile

Thr

265

Lys

Cys

Leu

Trinh tu tdng hop Nhan tao

Pro

Gln

Ala

250

Thr

Leu

Ser

Ser

Gln

Val

235

Val

Pro

Thr

val

Leu

315

-153-

Val

220

Ser

Glu

Pro

Val

Met

300

Ser

Tyr

Leu

Trp

Val

Asp

285

His

Pro

Thr

Thr

Glu

Leu

270

Lys

Glu

Gly

Leu

Cys

Ser

255

Asp

Ser

Ala

Lys

Pro

Leu

240

Asn

Ser

Arg

Leu



<220>

<223>

<400>

Thr

Asp

Arg

Cys

Val

65

His

Pro

Leu

Arg

Glu

Asp

50

Gln

Leu

Ala

14

Cys

Gly

Ala

35

Leu

Ala

Lys

Pro

Gly

Phe

20

Pro

Arg

Gln

Asn

Glu

100

Ala

Tyr

Gln

Arg

Gln

Ala

85

Ala

Glu

Phe

Thr

Leu

His

70

Ser

Ala

Leu

Asn

Ser

Glu

55

Thr

Gly

Gly

Val

Lys

Ile

40

Met

Asp

Asp

Gly

30883

Asp

Pro

25

Val

Tyr

Met

Lys

Pro

105

Ala Leu

10

Thr Gly

Asp Glu

Cys Ala

Pro Lys

75

Thr His

90

Ser Val

-154-

Gln

Tyr

Cys

Pro

60

Thr

Thr

Phe

Phe

Gly

Cys

45

Leu

Gln

Cys

Leu

Val

Ser

30

Phe

Lys

Lys

Pro

Phe

110

Cys

15

Ser

Arg

Pro

Glu

Pro

95

Pro

Protein IGF-1 cia ngudi d6t bién: hIgFl-Ea-Fc_mut 04/2 F

Gly

Ser

Ser

Ala

Val

80

Cys

Pro



Lys

Val

Tyr

145

Glu

His

Lys

Gln

Met

225

Pro

Pro

Val

130

Val

Gln

Gln

Ala

Pro

210

Thr

Ser

Lys

115

Val

Asp

Tyr

Asp

Leu

195

Arg

Lys

Asp

Asp

Asp

Gly

Asn

Trp

180

Pro

Glu

Asn

Ile

Thr

Val

Val

Ser

165

Leu

Ala

Pro

Gln

Ala

245

Leu

Ser

Glu

150

Thr

Asn

Pro

Gln

Val

230

Val

Met

His

135

Val

Tyr

Gly

Ile

Val

215

Ser

Glu

Ile

120

Glu

His

Arg

Lys

Glu

200

Tyr

Leu

Trp

30883

Ser

Asp

Asn

Val

Glu

185

Lys

Thr

Thr

Glu

Arg Thr

Pro Glu

Ala Lys

155

Val Ser

170

Tyr Lys

Thr Ile

Leu Pro

Cys Leu

235

Ser Asn

250

-155-

Pro

val

140

Thr

Val

Cys

Ser

Pro

220

Val

Gly

Glu

125

Lys

Lys

Leu

Lys

Lys

205

Ser

Lys

Gln

Val

Phe

Pro

Thr

Val

190

Ala

Arg

Gly

Pro

Thr

Asn

Arg

Val

175

Ser

Lys

Glu

Phe

Glu

255

Cys

Trp

Glu

160

Leu

Asn

Gly

Glu

Tyr

Asn



30883

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe

260 265 270

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn

Val Phe

290

Gln Lys

305

<210>

<211>

<212>

<213>

<220>

<223>

<400>

275 280 285
Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
295 300
Ser Leu Ser Leu Ser Pro Gly Lys
310

15

972
ADN
Trinh ty tdng hop Nhan tao

ADN m& héa cho protein IGF-1 cta ngudi &6t bién: hIgFl-Ea-Fc mut

13/2 E

15

acgctctgcg gggctgagct ggtggatgct cttcagttcg tgtgtggaga caggggettt

tatttcaaca agcccacagg gtatggctcc agcagtcagg cggcgcctca gacaagcatc

gtggatgagt gctgcttccg gagctgtgat ctaaggaggc tggagatgta ttgcgcaccc

-156-

60

120

180



ctcaagcctg

catttgaaga

cacacatgcc

cccccaaaac

gtggacgtga

gtgcataatg

agcgtcctca

tccaacaaag

cgagaaccac

agcctgacct

aatgggcagc

ttcttcctcet

tcatgctccg

tctccgggta

<210> 16

<211> 957
<212> ADN

<213>

ccgtccaggce

acgcaagtag

caccgtgccc

ccaaggacac

gccacgaaga

CCaagacaaa

ccgtcctgceca

ccctcccagce

aggtgtacac

gcctggtcaa

cggagaacaa

acagcaagct

tgatgcatga

aa

ccagcagcac

agggagtgca

agcacctgaa

cctcatgatc

ccctgaggtce

gccgegggag

ccaggactgg

ccccatcgag

cctgccccca

aggcttctat

ctacaagacc

caccgtggac

ggctctgcac

Trinh tu tdng hop Nhan tao

30883

accgacatgc

ggaaacaaga

gcagcggggyg

tcccggaccce

aagttcaact

gagcagtaca

ctgaatggca

aaaaccatct

tcccgggagg

cccagcgaca

acgcctccceg

aagagcaggt

aaccactaca

-157-

CcCaagaccca

actaccagat

gaccgtcagt

ctgaggtcac

ggtacgtgga

acagcacgta

aggagtacaa

ccaaagccaa

agatgaccaa

tcgccgtgga

tgctggactc

ggcagcaggg

cgcagaagag

gaaggaagta

ggacaaaact

cttcctcttce

atgcgtggtg

cggcgtggag

ccgggtggte

gtgcaaggtc

agggcagccc

gaaccaggtc

gtgggagagc

cgacggctcc

gaacgtcttc

cctctcecctg

240

300

360

420

480

540

600

660

720

780

840

900

960

972



<220>

<223> ADN m& hda cho

13/2 A

<400> 16

acgctctgcg

tatttcaaca

gtggatgagt

ctcaagcctg

catttgaaga

tgcccagcac

gacaccctca

gaagaccctg

acaaagccgc

ctgcaccagg

ccagccccceca

tacaccctgce

gtcaaaggct

aacaactaca

aagctcaccg

gggctgagct

agcccacagg

gctgcttccg

ccgtccaggc

acgcaagtag

ctgaagcagc

tgatctcccg

aggtcaagtt

gggaggagca

actggctgaa

tcgagaaaac

ccccatcceg

tctatcccag

agaccacgcc

tggacaagag

protein IGF-1 cua ngudi dét bién:

ggtggatgct

gtatggctcc

gagctgtgat

ccagcagcac

agggagtgca

ggggggaccg

gacccctgag

caactggtac

gtacaacagc

tggcaaggag

catctccaaa

ggaggagatg

cgacatcgcc

tccecgtgcetg

caggtggcag

30883

cttcagttcg

agcagtcagg

ctaaggaggc

accgacatgc

ggaaacaaga

tcagtcttcc

gtcacatgcg

gtggacggcg

acgtaccggg

tacaagtgca

gccaaagggc

accaagaacc

gtggagtggg

gactccgacg

caggggaacg

-158-

tgtgtggaga

cggcgcctca

tggagatgta

ccaagaccca

actaccagat

tcttcccceccece

tggtggtgga

tggaggtgca

tggtcagcgt

aggtctccaa

agccccgaga

aggtcagcct

agagcaatgg

gctccttcectt

tcttctcatg

hIgFl-Ea-Fc_mut

caggggcttt

gacaagcatc

ttgcgcaccc

gaaggaagta

gtgcccaccg

aaaacccaag

cgtgagccac

taatgccaag

cctcaccgtc

caaagccctc

accacaggtg

gacctgcctg

gcagccggag

cctctacagc

ctccgtgatg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



30883

catgaggctc tgcacaacca ctacacgcag aagagcctct ccctgtctcc gggtaaa

<210> 17
<211> 927
<212> ADN
<213>

<220>

<223>

ADN md& hba cho

13/2_C

<400> 17

acgctctgcg

tatttcaaca

gtggatgagt

ctcaagcctg

catttgaaga

tcagtcttcc

gtcacatgcg

gtggacggcg

acgtaccggg

tacaagtgca

gggctgagct

agcccacagg

gctgcttcecg

ccgtccaggc

acgcaagtgg

tcttccceccecece

tggtggtgga

tggaggtgca

tggtcagcgt

aggtctccaa

Trinh tu tdng hop Nhéan tao

protein IGF-1 ctia ngudi dd6t bién:

ggtggatgct

gtatggctcc

gagctgtgat

ccagcagcac

gtgcccaccg

aaaacccaag

cgtgagccac

taatgccaag

cctcaccgtce

caaagccctc

cttcagttcg

agcagtcagg

ctaaggaggc

accgacatgc

tgcccagcecac

gacaccctca

gaagaccctg

acaaagccgc

ctgcaccagg

ccagcccececceca

-150-

tgtgtggaga

cggcgcctca

tggagatgta

ccaagaccca

ctgaagcagc

tgatctccceg

aggtcaagtt

gggaggagca

actggctgaa

tcgagaaaac

hIgFl-Ea-Fc mut

caggggcttt

gacaagcatc

ttgcgcaccc

gaaggaagta

ggggggaccg

gacccctgag

caactggtac

gtacaacagc

tggcaaggag

catctccaaa

957

60

120

180

240

300

360

420

480

540

600



gccaaagggc

accaagaacc

gtggagtggg

gactccgacg

caggggaacg

aagagcctct

<210> 18

<211> 942
<212> ADN

<213>

<220>

<223>

agccccgaga

aggtcagcct

agagcaatgg

gctccttctt

tcttctcatg

ccctgtctcc

13/2_F

<400> 18

acgctctgcg

tatttcaaca

gtggatgagt

ctcaagcctg

catttgaaga

gcagcggggyg

gggctgagct

agcccacagg

gctgcttccg

ccgtccaggce

acgcaagtgg

gaccgtcagt

accacaggtg

gacctgcctg

gcagccggag

cctctacagc

ctccgtgatg

gggtaaa

Trinh tu tdng hop Nhan tao

ggtggatgct

gtatggctcc

gagctgtgat

ccagcagcac

ggacaaaact

cttcctcttc

30883

tacaccctgc

gtcaaaggct

aacaactaca

aagctcaccg

catgaggctc

cttcagttcg

agcagtcagg

ctaaggaggc

accgacatgce

cacacatgcc

cccccaaaac

-160-

ccccatcccg

tctatcccag

agaccacgcc

tggacaagag

tgcacaacca

tgtgtggaga

cggcgcctca

tggagatgta

CcCaagaccca

caccgtgccc

ccaaggacac

ggaggagatg

cgacatcgcc

tccecgtgetg

caggtggcag

ctacacgcag

ADN m& héa cho protein IGF-1 clia ngudi dét bién: hIgFl-Ea-Fc mut

caggggcttt

gacaagcatc

ttgcgcaccc

gaaggaagta

agcacctgaa

cctcatgatc

660

720

780

840

900

927

60

120

180

300

360



tcececggacce

aagttcaact

gagcagtaca

ctgaatggca

aaaaccatct

tcccgggagg

cccagcgaca

acgcctcccg

aagagcaggt

aaccactaca

<210> 19

<211> 972
<212> ADN

<213>

<220>

<223>

ctgaggtcac

ggtacgtgga

acagcacgta

aggagtacaa

CCaaagccaa

agatgaccaa

tcgcecgtgga

tgctggactc

ggcagcaggg

cgcagaagag

04/2_E

<400> 19

atgcgtggtg

cggcgtggag

ccgggtggtce

gtgcaaggtc

agggcagccc

gaaccaggtc

gtgggagagc

cgacggctcc

gaacgtcttc

cctctcectg

Trinh tu tdng hop Nhan tao

30883

gtggacgtga

gtgcataatg

agcgtcctca

tccaacaaag

cgagaaccac

agcctgacct

aatgggcagc

ttcttcctcet

tcatgctccg

tctccgggta

gccacgaaga

CCaagacaaa

ccgtcctgceca

ccctcccage

aggtgtacac

gcctggtcaa

cggagaacaa

acagcaagct

tgatgcatga

ccctgaggte

gccgegggag

ccaggactgg

ccccatcgag

cctgccccca

aggcttctat

ctacaagacc

caccgtggac

ggctctgcac

ADN m& héa cho protein IGF-1 ctia ngudi doét bién: hIgFl-Ea-Fc mut

acgctctgcg gggctgagct ggtggatgct cttcagttcg tgtgtggaga caggggcttt

-161-

420

480

540

600

660

720

780

840

900

942

60



tatttcaaca

gtggatgagt

ctcaagcctg

catttgaaga

cacacatgcc

Ccccccaaaac

gtggacgtga

gtgcataatg

agcgtcctca

tccaacaaag

cgagaaccac

agcctgacct

aatgggcagc

ttcttecctet

tcatgctccg

tctccgggta

<210> 20

agcccacagg

gctgcttccg

ccgtccagge

acgcaagtag

caccgtgceccce

ccaaggacac

gccacgaaga

CCaagacaaa

ccgtcctgcea

ccctcccagce

aggtgtacac

gcctggtcaa

cggagaacaa

acagcaagct

tgatgcatga

aa

gtatggctcc

gagctgtgat

ccagcagcac

agggagtgca

agcacctgaa

cctcatgatc

ccctgaggtce

gccgegggag

ccaggactgg

ccccatcgag

cctgccccca

aggcttctat

ctacaagacc

caccgtggac

ggctctgcac

30883

agcagtcggg

ctaaggaggc

accgacatgc

ggaaacaaga

gcagcggggyg

tcccggaccce

aagttcaact

gagcagtaca

ctgaatggca

aaaaccatct

tcccgggagg

cccagcgaca

acgcctceccg

aagagcaggt

aaccactaca

-162-

aggcgcctca

tggagatgta

CCaagaccca

actaccagat

gaccgtcagt

ctgaggtcac

ggtacgtgga

acagcacgta

aggagtacaa

CCaaagccaa

agatgaccaa

tcgccgtgga

tgctggactc

ggcagcaggg

cgcagaagag

gacaagcatc

ttgcgcaccc

gaaggaagta

ggacaaaact

cttcctcttce

atgcgtggtg

cggcgtggag

ccgggtggtce

gtgcaaggtc

agggcagccc

gaaccaggtc

gtgggagagc

cgacggctcc

gaacgtcttc

cctctccctg

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

972



<211> 957

<212> ADN

<213>

<220>

<223>

ADN m& hdéa cho

04/2_A

<400> 20

acgctctgcg

tatttcaaca

gtggatgagt

ctcaagcctg

catttgaaga

tgcccagcac

gacaccctca

gaagaccctg

acaaagccgc

ctgcaccagg

ccagccccceca

tacaccctgce

gtcaaaggct

gggctgagct

agcccacagg

gctgcttccg

ccgtccaggce

acgcaagtag

ctgaagcagc

tgatctcccg

aggtcaagtt

gggaggagca

actggctgaa

tcgagaaaac

ccccatcceceg

tctatcccag

Trinh tu tdng hop Nhan tao

protein IGF-1 cua ngudi ddt bién:

ggtggatgct

gtatggctcc

gagctgtgat

ccagcagcac

agggagtgca

ggggggaccg

gacccctgag

caactggtac

gtacaacagc

tggcaaggag

catctccaaa

ggaggagatg

cgacatcgcc

30883

cttcagttcg

agcagtcggg

ctaaggaggc

accgacatgc

ggaaacaaga

tcagtcttcc

gtcacatgcg

gtggacggcg

acgtaccggg

tacaagtgca

gccaaagggc

accaagaacc

gtggagtggg

-163-

tgtgtggaga

aggcgcctca

tggagatgta

ccaagaccca

actaccagat

tcttceccecece

tggtggtgga

tggaggtgca

tggtcagcgt

aggtctccaa

agccccgaga

aggtcagcct

agagcaatgg

hIgFl-Ea-Fc_mut

caggggcttt

gacaagcatc

ttgcgcaccc

gaaggaagta

gtgcccaccg

aaaacccaag

cgtgagccac

taatgccaag

cctcaccgtc

caaagccctc

accacaggtg

gacctgcctg

gcagccggag

60

120

180

240

300

360

420

480

540

600

660

720

780



aacaactaca
aagctcaccg
catgaggctc
<210> 21

<211> 942
<212> ADN
<213>

<220>

<223>

30883

agaccacgcc tcccgtgctg gactccgacg gctccttcectt cctctacage

tggacaagag caggtggcag caggggaacg tcttctcatg ctccgtgatg

tgcacaacca ctacacgcag aagagcctct ccctgtctcc gggtaaa

ADN md hda cho

04/2_F

<400> 21

acgctctgcg

tatttcaaca

gtggatgagt

ctcaagcctg

catttgaaga

gcagcggggyg

tccecggacce

aagttcaact

gggctgagct

agcccacagg

gctgcttccg

ccgtccaggce

acgcaagtgg

gaccgtcagt

ctgaggtcac

ggtacgtgga

Trinh tu téng hop Nhan tao

protein IGF-1 cua ngudi dét bién:

ggtggatgct

gtatggctcc

gagctgtgat

ccagcagcac

ggacaaaact

cttcctcttce

atgcgtggtg

cggcgtggag

cttcagttcg

agcagtcggg

ctaaggaggc

accgacatgc

cacacatgcc

Cccccaaaac

gtggacgtga

gtgcataatg

-164-

tgtgtggaga

aggcgcctca

tggagatgta

ccaagaccca

caccgtgccc

ccaaggacac

gccacgaaga

CCaagacaaa

hIgFl-Ea-Fc_mut

caggggcttt

gacaagcatc

ttgcgcaccc

gaaggaagta

agcacctgaa

cctcatgatc

ccctgaggtc

gccgegggag

840

900

957

60

120

180

240

300

360

420

480



gagcagtaca

ctgaatggca

aaaaccatct

tcccgggagg

cccagcgaca

acgcctcccg

aagagcaggt

aaccactaca

<210> 22

<211> o6

<212> PRT

<213>

<220>

<223>

<400> 22

acagcacgta

aggagtacaa

ccaaagccaa

agatgaccaa

tcgccgtgga

tgctggactc

ggcagcaggg

cgcagaagag

ccgggtggtc

gtgcaaggtc

agggcagccc

gaaccaggtc

gtgggagagc

cgacggctcc

gaacgtcttc

cctctcecctg

Trinh tu tdéng hop Nhan tao

Cys Pro Pro Cys Pro Ala

1

<210> 23
<211> 11
<212> PRT

5

30883

agcgtcctca

tccaacaaag

cgagaaccac

agcctgacct

aatgggcagc

ttcttectet

tcatgctccg

tctccgggta

peptit ving ban 1& tdng hop nhan tao

-165-

ccgtcctgcea

ccctcececage

aggtgtacac

gcctggtcaa

cggagaacaa

acagcaagct

tgatgcatga

aa

ccaggactgg

ccccatcgag

cctgccceccca

aggcttctat

ctacaagacc

caccgtggac

ggctctgcac

540

600

660

720

780

840

900

942



30883

<213> Trinh tu tdng hop Nhan tao

<220>

<223> peptit ving ban 1& tdng hop nhan tao

<400> 23

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala

1 5 10
<210> 24

<211> 16

<212> PRT

<213> Trinh tu tdng hop Nhan tao

<220>

<223> peptit vung ban 1& téng hop nhan tao

<400> 24

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala

1 5 10 15
<210> 25
<211> 23
<212> PRT

<213> Trinh tu tdng hop Nhan tao

<220>

<223> peptit Ea cua IGF-1 clla ngudi dé6t bién

<400> 25

-166-



30883

Val Gln Ala Gln Gln His Thr Asp Met Pro Lys Thr Gln Lys Glu Val

1 5 10 15

His Leu Lys Asn Ala Ser Gly

20

<210> 26
<211> 32
<212> PRT

<213> Trinh tu tdéng hop Nhan tao

<220>

<223> peptit E cta IGF-1 cua ngudi dd6t bién

<400> 26

Val Gln Ala Gln Gln His Thr Asp Met Pro Lys Thr Gln Lys Tyr Gln

1 5 10 15

Pro Pro Ala Thr Asn Lys Asn Thr Lys Ser Gln Arg Arg Lys Gly Ser

20 25 30

<210> 27
<211> 102
<212> PRT

<213> Trinh ty tdng hop Nhan tao

<220>

<223> Protein IGF-1 cta ngudi dét bién: hIGFl-Ea-mut 03

-167-



<400>

Gly

Cys

Ser

Arg

Pro

65

Thr

Asn

Pro

Gly

Ser

Ser

50

Ala

Gln

Lys

<210>

<211>

<212>

27

Thr Leu

Asp Arg

20

Arg Ala

35

Cys Asp

Lys Ser

Lys Glu

Asn Tyr

100

28
306

PRT

Cys

Gly

Ala

Leu

Ala

Val

85

Arg

30883

Gly Ala Glu Leu Val Asp

10

Phe Tyr Phe Asn Lys Pro

25

Pro Gln Thr Gly Ile Val

40

Arg Arg Leu Glu Met Tyr

55

Val Arg Ala Gln Arg His

70 75

His Leu Lys Asn Ala Ser

90

Met

-168-

Ala

Thr

Asp

Cys

60

Thr

Arg

Leu

Gly

Glu

45

Ala

Asp

Gly

Gln

Tyr

30

Cys

Pro

Met

Ser

Phe Val

15

Gly Ser

Cys Phe

Leu Lys

Pro Lys

80

Ala Gly

95



<213>

<220>

30883

Trinh tu tdng hop Nhan tao

<223> ADN md hdbéa cho the Protein IGF-1 cua

<400>

Gly Gly

Gly Gly

Thr Gly

Thr Gly

50

Thr Thr

65

Cys Ala

Ala Gly

28

Ala

Gly

Cys

35

Thr

Thr

Cys

Cys

Cys

Cys

20

Thr

Gly

Ala

Ala

Ala

100

Cys

Thr

Cys

Gly

Thr

Gly

85

Gly

Gly

Gly

Thr

Ala

Thr

70

Gly

Thr

Ala

Ala

Thr

Gly

55

Thr

Gly

Cys

Cys Gly Cys Thr

Gly

Cys

40

Ala

Cys

Thr

Gly

Cys

25

Ala

Cys

Ala

Ala

10

Thr Gly

Gly Thr

Ala Gly

Ala Cys

75

Thr Gly

90

Gly Gly Cys

105

-169-

ngudi dét bién:

Cys

Gly

Thr

Gly

60

Ala

Gly

Gly

Thr

Thr

Cys

45

Gly

Ala

Cys

Gly

Gly

Gly

30

Gly

Gly

Gly

Thr

Cys

110

Cys

15

Gly

Thr

Cys

Cys

Cys

95

Gly

hIGFl-Ea-mut 03

Gly

Ala

Gly

Thr

Cys

80

Cys

Cys



Cys

Gly

Cys

145

Gly

Thr

Cys

Thr

Cys

225

Ala

Thr

Gly

130

Gly

Gly

Thr

Cys

Cys

210

Ala

Cys

Cys

115

Ala

Gly

Ala

Gly

Thr

195

Cys

Cys

Cys

Ala

Thr

Ala

Gly

Cys

180

Gly

Gly

Cys

Cys

Gly

Gly

Gly

Gly

165

Gly

Cys

Thr

Gly

Ala

Ala

Ala

Cys

150

Cys

Cys

Cys

Gly

Ala

230

Gly

Cys

Gly

135

Thr

Thr

Ala

Ala

Cys

215

Cys

Ala

Ala

120

Thr

Gly

Gly

Cys

Ala

200

Cys

Ala

Ala

30883

Gly

Gly

Thr

Gly

Cys

185

Gly

Cys

Thr

Gly

Gly

Cys

Gly

Ala

170

Cys

Thr

Ala

Gly

Gly

Cys

Thr

Ala

155

Gly

Cys

Cys

Gly

Cys

235

Ala

-170-

Ala

Gly

140

Thr

Ala

Thr

Ala

Cys

220

Cys

Ala

Thr

125

Cys

Cys

Thr

Cys

Gly

205

Gly

Cys

Gly

Cys

Thr

Thr

Gly

Ala

190

Cys

Cys

Ala

Thr

Gly

Thr

Ala

Thr

175

Ala

Thr

Cys

Ala

Ala

Thr

Cys

Ala

160

Ala

Gly

Gly

Ala

Gly

240

Cys



30883

245 250 255

Ala Thr Thr Thr Gly Ala Ala Gly Ala Ala Cys Gly Cys Ala Ala Gly

260 265 270

Thr Ala Gly Ala Gly Gly Gly Ala Gly Thr Gly Cys Ala Gly Gly Ala

275 280 285

Ala Ala Cys Ala Ala Gly Ala Ala Cys Thr Ala Cys Ala Gly Gly Ala

290 295 300

Thr Gly

305

<210> 29
<211> 329
<212> PRT

<213> Trinh tu tdng hop Nhan tao

<220>

<223> Protein IGF-1 clla ngudi doét bién: hIgFl-Ea-Fc mut 02

<400> 29

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1 5 10 15

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

-171-



Arg

Cys

Lys

65

Lys

Asn

Ala

Pro

Val

145

Ala

Asp

50

Ser

Glu

Tyr

Pro

Lys

130

Val

Ala

35

Leu

Ala

vVal

Gln

Glu

115

Asp

Asp

20

Pro

Arg

Val

His

Met

100

Ala

Thr

Val

Gln

Arg

Gln

Leu

85

Gly

Ala

Leu

Ser

Thr

Leu

Ala

70

Lys

Ser

Gly

Met

His

150

Ser

Glu

55

Gln

Asn

Asp

Gly

Ile

135

Glu

Ile

40

Met

Gln

Ala

Lys

Pro

120

Ser

Asp

30883

25

Val

Tyr

His

Ser

Thr

105

Ser

Arg

Pro

Asp

Cys

Thr

Arg

90

His

Val

Thr

Glu

Glu

Ala

Asp

75

Gly

Thr

Phe

Pro

Val

155

-172-

Cys

Pro

60

Met

Ser

Cys

Leu

Glu

140

Lys

Cys

45

Leu

Pro

Ala

Pro

Phe

125

Val

Phe

30

Phe

Lys

Lys

Gly

Pro

110

Pro

Thr

Asn

Arg

Pro

Thr

Asn

95

Cys

Pro

Cys

Trp

Ser

Ala

Gln

80

Lys

Pro

Lys

Val

Tyr

160



Val

Gln

Gln

Ala

Pro

225

Thr

Ser

Tyr

Tyr

Asp

Tyr

AsSp

Leu

210

Arg

Lys

Asp

Lys

Ser

Gly

Asn

Trp

195

Pro

Glu

Asn

Ile

Thr

275

Lys

val

Ser

180

Leu

Ala

Pro

Gln

Ala

260

Thr

Leu

Glu

165

Thr

Asn

Pro

Gln

vVal

245

Val

Pro

Thr

Val

Tyr

Gly

Ile

Val

230

Ser

Glu

Pro

Val

His

Arg

Lys

Glu

215

Tyr

Leu

Trp

Val

Asp

Asn

Val

Glu

200

Lys

Thr

Thr

Glu

Leu

280

Lys

30883

Ala

Val

185

Tyr

Thr

Leu

Cys

Ser

265

Asp

Ser

Lys Thr

170

Ser Val

Lys Cys

Ile Ser

Pro Pro

235

Leu Val

250

Asn Gly

Ser Asp

Arg Trp

-173-

Lys Pro

Leu Thr

Lys Val

205

Lys Ala

220

Ser Arg

Lys Gly

Gln Pro

Gly Ser

285

Gln Gln

Arg Glu

175

Val Leu

190

Ser Asn

Lys Gly

Glu Glu

Phe Tyr

255

Glu Asn

270

Phe Phe

Gly Asn

Glu

His

Lys

Gln

Met

240

Pro

Asn

Leu

Val



30883

290 295

300

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln

305 310 315

Lys Ser Leu Ser Leu Ser Pro Gly Lys

325

<210> 30
<211> 329
<212> PRT

<213> Trinh tu téng hop Nhan tao

<220>

320

<223> Protein IGF-1 cta ngudi ddt bién: hIgFl-Ea-Fc _mut 04

<400> 30

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln

1 5 10

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr

20 25

Arg Glu Ala Pro Gln Thr Gly Ile Val Asp Glu Cys

35 40

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala

-174-

Pro

Phe

Gly

Cys

45

Leu

Val

Ser

30

Phe

Lys

Cys Gly

15

Ser Ser

Arg Ser

Pro Ala



Lys

65

Lys

Asn

Ala

Pro

Val

145

Val

Gln

50

Ser

Glu

Tyr

Pro

Lys

130

Val

Asp

Tyr

Ala

Val

Gln

Glu

115

Asp

Asp

Gly

Asn

Val

His

Met

100

Ala

Thr

Val

Val

Ser

180

Gln

Leu

85

Gly

Ala

Leu

Ser

Glu

165

Thr

Ala

70

Lys

Ser

Gly

Met

His

150

Val

Tyr

55

Gln

Asn

Asp

Gly

Ile

135

Glu

His

Arg

Gln

Ala

Lys

Pro

120

Ser

Asp

Asn

Val

30883

His

Ser

Thr

105

Ser

Arg

Pro

Ala

vVal

185

Thr

Arg

90

His

Val

Thr

Glu

Lys

170

Ser

Asp

75

Gly

Thr

Phe

Pro

Val

155

Thr

Val

-175-

60

Met

Ser

Cys

Leu

Glu

140

Lys

Lys

Leu

Pro

Ala

Pro

Phe

125

Val

Phe

Pro

Thr

Lys

Gly

Pro

110

Pro

Thr

Asn

Arg

Val

190

Thr

Asn

95

Cys

Pro

Cys

Trp

Glu

175

Leu

Gln

80

Lys

Pro

Lys

Val

Tyr

160

Glu

His



Gln

Ala

Pro

225

Thr

Ser

Tyr

Tyr

Phe

305

Lys

Asp

Leu

210

Arg

Lys

Asp

Lys

Ser

290

Ser

Ser

Trp

195

Pro

Glu

Asn

Ile

Thr

275

Lys

Cys

Leu

Leu

Ala

Pro

Gln

Ala

260

Thr

Leu

Ser

Ser

Asn

Pro

Gln

val

245

Val

Pro

Thr

vVal

Leu

Gly

Ile

Val

230

Ser

Glu

Pro

Val

Met

310

Ser

Lys

Glu

215

Tyr

Leu

Trp

Val

Asp

295

His

Pro

Glu

200

Lys

Thr

Thr

Glu

Leu

280

Lys

Glu

Gly

30883

Tyr

Thr

Leu

Cys

Ser

265

Asp

Ser

Ala

Lys

Lys

Ile

Pro

Leu

250

Asn

Ser

Arg

Leu

Cys

Ser

Pro

235

Val

Gly

Asp

Trp

His

315

-176-

Lys

Lys

220

Ser

Lys

Gln

Gly

Gln

300

Asn

Val

205

Ala

Arg

Gly

Pro

Ser

285

Gln

His

Ser

Lys

Glu

Phe

Glu

270

Phe

Gly

Tyr

Asn

Gly

Glu

Tyr

255

Asn

Phe

Asn

Thr

Lys

Gln

Met

240

Pro

Asn

Leu

Val

Gln

320



30883

325

<210> 31
<211> 329
<212> PRT

<213> Trinh tu tdng hop Nhan tao

<220>

<223> Protein IGF-1 clla ngudi ddt bién: hIgFl-Ea-Fc mut 13

<400> 31

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1 5 10 15

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

20 25 30

Gln Ala Ala Pro Gln Thr Gly Ile Val Asp Glu Cys Cys Phe Arg Ser

35 40 45

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu Lys Pro Ala

50 55 60

Lys Ser Ala Val Gln Ala Gln Gln His Thr Asp Met Pro Lys Thr Gln

65 70 75 80

Lys Glu Val His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys

-177-



Asn

Ala

Pro

Val

145

Val

Gln

Gln

Ala

Tyr

Pro

Lys

130

Val

Asp

Tyr

Asp

Leu

210

Gln

Glu

115

Asp

Asp

Gly

Asn

Trp

195

Pro

Met

100

Ala

Thr

Val

Val

Ser

180

Leu

Ala

85

Gly

Ala

Leu

Ser

Glu

165

Thr

Asn

Pro

Ser

Gly

Met

His

150

Val

Tyr

Gly

Ile

Asp

Gly

Ile

135

Glu

His

Arg

Lys

Glu

215

Lys

Pro

120

Ser

Asp

Asn

Val

Glu

200

Lys

30883

Thr

105

Ser

Arg

Pro

Ala

Val

185

Tyr

Thr

90

His

Val

Thr

Glu

Lys

170

Ser

Lys

Ile

Thr

Phe

Pro

Val

155

Thr

Val

Cys

Ser

-178-

Cys

Leu

Glu

140

Lys

Lys

Leu

Lys

Lys

220

Pro

Phe

125

Val

Phe

Pro

Thr

Val

205

Ala

Pro

110

Pro

Thr

Asn

Arg

Val

190

Ser

Lys

95

Cys

Pro

Cys

Trp

Glu

175

Leu

Asn

Gly

Pro

Lys

Val

Tyr

160

Glu

His

Lys

Gln



Pro

225

Thr

Ser

Tyr

Tyr

Phe

305

Lys

Arg

Lys

Asp

Lys

Ser

290

Ser

Ser

<210>

<211>

<212>

<213>

30883

Glu Pro Gln Val Tyr Thr Leu Pro Pro

230 235

Asn Gln Val Ser Leu Thr Cys Leu Val

245 250

Ile Ala Val Glu Trp Glu Ser Asn Gly

260 265

Thr Thr Pro Pro Val Leu Asp Ser Asp

275 280

Lys Leu Thr Val Asp Lys Ser Arg Trp

295

Cys Ser Val Met His Glu Ala Leu His

310 315

Leu Ser Leu Ser Pro Gly Lys

325

32
100
PRT

Trinh tu tdng hop Nhan tao

-179-

Ser

Lys

Gln

Gly

Gln

300

Asn

Arg

Gly

Pro

Ser

285

Gln

His

Glu

Phe

Glu

270

Phe

Gly

Tyr

Glu

Tyr

255

Asn

Phe

Asn

Thr

Met

240

Pro

Asn

Leu

Val

Gln

320



<220>

<223>

<400>

Thr

Asp

Gln

Cys

Lys

65

Lys

Asn

Leu

Arg

Arg

Asp

50

Ser

Glu

Tyr

<210>

32

Cys

Gly

Ala

35

Leu

Ala

Val

Arg

33

Gly

Phe

20

Pro

Arg

Val

His

Met

100

Ala

Tyr

Gln

Arg

Arg

Leu

85

Glu

Phe

Thr

Leu

Ala

70

Lys

Leu

Asn

Ser

Glu

55

Gln

Asn

Val

Lys

Ile

40

Met

Arg

Ala

30883

Asp

Pro

25

Val

Tyr

His

Ser

Ala

10

Thr

Asp

Cys

Thr

Arg

90

Protein IGF-1 cua ngudi &6t bién: Vi

Leu

Gly

Glu

Ala

Asp

75

Gly

-180-

du

Gln

Tyr

Cys

Pro

60

Met

Ser

Phe

Gly

Cys

45

Leu

Pro

Ala

Val

Ser

30

Phe

Lys

Lys

Gly

Cys Gly

15

Ser Ser

Arg Ser

Pro Ala

Thr Gln

80

Asn Lys

95



<211>

<212>

<213>

<220>

<223>

<400>

Thr

Asp

Arg

Cys

Lys

65

Lys

Asn

Leu

Arg

Glu

Asp

50

Ser

Glu

Tyr

100

PRT

30883

Trinh tu tdng hop Nhan tao

Protein IGF-1 ctia ngudi dét bién:

33

Cys

Gly

Ala

35

Leu

Ala

Val

Arg

Gly Ala

Phe Tyr

20

Pro Gln

Arg Arg

Val Arg

His Leu

85

Met

Glu Leu

Phe Asn

Thr Ser

Leu Glu

55

Ala Gln

70

Lys Asn

Val

Lys

Ile

40

Met

Arg

Ala

Asp

Pro

25

Val

Tyr

His

Ser

Ala

10

Thr

Asp

Cys

Thr

Arg

90

Vi

Leu

Gly

Glu

Ala

Asp

75

Gly

-181-

du 9

Gln

Tyr

Cys

Pro

60

Met

Ser

Phe

Gly

Cys

45

Leu

Pro

Ala

Val

Ser

30

Phe

Lys

Lys

Gly

Cys

15

Ser

Arg

Pro

Thr

Asn

95

Gly

Ser

Ser

Ala

Gln

80

Lys



<210>

<211>

<212>

<213>

<220>

<223>

<400>

Thr

Asp

Arg

Cys

Lys

65

Lys

Leu

Arg

Ala

Asp

50

Ser

Glu

100

34

100

PRT

30883

Trinh ty téng hgp Nhan tao

Protein IGF-1 ctia ngudi dé6t bién: Vi

34

Cys Gly Ala Glu Leu

Gly Phe Tyr Phe Asn

20

Ala Pro Gln Thr Ser

35

Leu Arg Arg Leu Glu

55

Ala Val Arg Ala Gln

70

Val His Leu Lys Asn

Val

Lys

Ile

40

Met

Arg

Ala

Asp

Pro

25

Val

Tyr

His

Ser

Ala Leu

10

Thr Gly

Asp Glu

Cys Ala

Thr Asp

75

Arg Gly

-182-

du 10

Gln

Tyr

Cys

Pro

60

Met

Ser

Phe

Gly

Cys

45

Leu

Pro

Ala

Val

Ser

30

Phe

Lys

Lys

Gly

Cys

15

Ser

Arg

Pro

Thr

Asn

Gly

Ser

Ser

Ala

Gln

80

Lys



Asn Tyr

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Thr Leu

Asp Arg

Arg Pro

Cys Asp

50

Lys Ser

85

Arg Met
100

35

100

PRT

30883

Trinh tu tdng hop Nhan tao

90

Protein IGF-1 ctia ngudi dét bién: Vi

35

Cys Gly Ala Glu

5

Gly Phe Tyr Phe

20

Ala Pro Gln Thr

35

Leu Arg Arg Leu

Ala Val Arg Ala

Leu Val

Asn Lys

Ser Ile

40

Glu Met

55

Gln Arg

Asp

Pro

25

Val

Tyr

His

Ala Leu

10

Thr Gly

Asp Glu

Cys Ala

Thr Asp

-183-

du 11

Gln

Tyr

Cys

Pro

60

Met

Phe

Gly

Cys

45

Leu

Pro

Val

Ser

30

Phe

Lys

Lys

95

Cys Gly

15

Ser Ser

Arg Ser

Pro Ala

Thr Gln



65

30883

70 75

80

Lys Glu Val His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys

85 90

Asn Tyr Arg Met

<210>

<211>

<212>

<213>

<220>

<223>

<400>

100

36
100
PRT

Trinh tu tdng hop Nhan tao

Protein IGF-1 cua ngudi &6t bién: Vi

36

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu

1

5 10

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly

20 25

Gln Gln Ala Pro Gln Thr Ser Ile Val Asp Glu

35 40

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala

-184-

du 12

Gln

Tyr

Cys

Pro

Phe Val

Gly Ser

30

Cys Phe

45

Leu Lys

95

Cys Gly

15

Ser Ser

Arg Ser

Pro Ala



50

30883

55 60

Lys Ser Ala Val Arg Ala Gln Arg His Thr Asp Met Pro Lys Thr Gln

65

70 75

80

Lys Glu Val His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys

85 90

Asn Tyr Arg Met

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val

1

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser

100

37
100
PRT

Trinh tu tdng hop Nhan tao

Protein IGF-1 clia ngudi dét bién: Vi du 13

37

5 10

20 25

95

Cys Gly

15

Ser Ser

Gln Ala Ala Pro Gln Thr Ser Ile Val Asp Glu Cys Cys Phe Arg Ser

-185-



30883

35 40 45

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu Lys Pro Ala

50 55 60

Lys Ser Ala Val Arg Ala Gln Arg His Thr Asp Met Pro Lys Thr Gln

65 70 75 80

Lys Glu Val His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys

85 90 95

Asn Tyr Arg Met

100

<210> 38
<211> 100
<212> PRT

<213> Trinh tu téng hop Nhan tao

<220>

<223> Protein IGF-1 cla ngudi dét bién: Vi du 14

<400> 38

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1 5 10 15

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

-186-



Gln

Cys

Lys

65

Lys

Asn

Arg

Asp

50

Ser

Glu

Tyr

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Ala

35

Leu

Ala

Val

Arg

39

100

PRT

20

Pro

Arg

Val

His

Met

100

Gln

Arg

Gln

Leu

85

Thr

Leu

Ala

70

Lys

Ser

Glu

55

Gln

Asn

Ile

40

Met

Arg

Ala

30883

25

Val

Tyr

His

Ser

Trinh tu tdng hop Nhan tao

Asp Glu

Cys Ala

Thr Asp

75

Arg Gly

90

Cys

Pro

60

Met

Ser

Cys

45

Leu

Pro

Ala

Protein IGF-1 ciia ngudi dét bién: Vi du 15

39

30

Phe

Lys

Lys

Gly

Arg Ser

Pro Ala

Thr Gln

80

Asn Lys

95

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

-187-



Asp

Gln

Cys

Lys

65

Lys

Asn

Arg

Arg

Asp

50

Ser

Glu

Tyr

<210>

<211>

<212>

<213>

<220>

<223>

Gly Phe Tyr Phe

20

Ala Pro Gln Thr

35

Leu Arg Arg Leu
Ala Val Gln Ala
70
Val His Leu Lys
85
Arg Met
100
40
100
PRT

Asn

Ser

Glu

55

Gln

Asn

Lys

Ile

40

Met

Gln

Ala

30883

Pro

25

vVal

Tyr

His

Ser

Trinh tu téng hop Nhan tao

10

Thr Gly

Asp Glu

Cys Ala

Thr Asp

75

Arg Gly

90

Tyr

Cys

Pro

60

Met

Ser

Gly

Cys

45

Leu

Pro

Ala

Protein IGF-1 cua ngudi dét bién: Vi du 16

-188-

Ser

30

Phe

Lys

Lys

Gly

15

Ser

Arg

Pro

Thr

Asn

95

Ser

Ser

Ala

Gln

80

Lys



<400>

Thr

Asp

Gln

Cys

Lys

65

Lys

Asn

Leu

Arg

Arg

Asp

50

Ser

Glu

Tyr

<210>

<211>

<212>

30883

40

Cys Gly Ala Glu Leu Val Asp Ala Leu

Gly Phe Tyr Phe Asn Lys Pro Thr Gly

20 25

Ala Pro Gln Thr Ser Ile Val Asp Glu

35 40

Leu Arg Arg Leu Glu Met Tyr Cys Ala

55

Ala Val Gln Ala Gln Gln His Thr Asp

70 75

Val His Leu Lys Asn Ala Ser Arg Gly

85 90

Gln Met

100

41
100

PRT

-189-

Gln

Tyr

Cys

Pro

60

Met

Ser

Phe

Gly

Cys

45

Leu

Pro

Ala

Val

Ser

30

Phe

Lys

Lys

Gly

Cys

15

Ser

Arg

Pro

Thr

Asn

95

Gly

Ser

Ser

Ala

Gln

80

Lys



<213>

<220>

<223>

<400>

Thr

Asp

Arg

Cys

Lys

65

Lys

Asn

Leu

Arg

Glu

Asp

50

Ser

Glu

Tyr

30883

Trinh tu tdng hop Nhan tao

Protein IGF-1 cua ngudi 46t bién:

41

Cys

Gly

Ala

35

Leu

Ala

Val

Arg

Gly

Phe

20

Pro

Arg

Val

His

Met

100

Ala

Tyr

Gln

Arg

Arg

Leu

85

Glu

Phe

Thr

Leu

Ala

70

Lys

Leu

Asn

Ser

Glu

55

Gln

Asn

Val

Lys

Ile

40

Met

Gln

Ala

Asp

Pro

25

Val

Tyr

His

Ser

Ala

10

Thr

Asp

Cys

Thr

Arg

90

vi

Leu

Gly

Glu

Ala

Asp

75

Gly

-190-

du 17

Gln

Tyr

Cys

Pro

60

Met

Ser

Phe

Gly

Cys

45

Leu

Pro

Ala

Val

Ser

30

Phe

Lys

Lys

Gly

Cys

15

Ser

Arg

Pro

Thr

Asn

95

Gly

Ser

Ser

Ala

Gln

80

Lys



<210>
<211>
<212>

<213>

<220>

<223>

<400>

Thr Leu

Asp Arg

Arg Glu

Cys Asp

50

Lys Ser

65

Lys Glu

42

100

PRT

30883

Trinh tu tdng hop Nhan tao

Protein IGF-1 clla ngudi ddét bién: Vi du 18

42

Cys

Gly

Ala

35

Leu

Ala

Val

Gly

Phe

20

Pro

Arg

Val

His

Ala

Tyr

Gln

Arg

Gln

Leu

85

Glu

Phe

Thr

Leu

Ala

70

Lys

Leu

Asn

Ser

Glu

55

Gln

Asn

Val

Lys

Ile

40

Met

Gln

Ala

Asp

Pro

25

Val

Tyr

His

Ser

Ala Leu Gln Phe Val

10

Thr Gly Tyr Gly Ser

30

Asp Glu Cys Cys Phe

45

Cys Ala Pro Leu Lys

60

Thr Asp Met Pro Lys

75

Arg Gly Ser Ala Gly

90

-191-

Cys

15

Ser

Arg

Pro

Thr

Asn

95

Gly

Ser

Ser

Ala

Gln

80

Lys



Asn Tyr Arg Met

<210> 43

<211> 100
<212> PRT
<213>

<220>

<223>

<400> 43

Thr

Asp

Arg

Cys

Lys

65

Leu Cys

Arg Gly

Glu Ala

35

Asp Leu

50

Ser Ala

100

Gly Ala

Phe Tyr

20

Pro Gln

Arg Arg

Val Gln

Glu

Phe

Thr

Leu

Ala

70

Leu Val

Asn Lys

Ser Ile

40

Glu Met

55

Gln Gln

30883

Trinh tyu téng hop Nhan tao

Protein IGF-1 citia ngudi dét bién:

Asp Ala

10

Pro Thr

25

Val Asp

Tyr Cys

His Thr

vi

Leu

Gly

Glu

Ala

Asp

75

-192-

du 19

Gln

Tyr

Cys

Pro

60

Met

Phe

Gly

Cys

45

Leu

Pro

Val

Ser

30

Phe

Lys

Lys

Cys

15

Ser

Arg

Pro

Thr

Gly

Ser

Ser

Ala

Gln

80



30883

Lys Glu Val His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys

85

Asn Tyr Gln Met

100

<210> 44
<211> 100
<212> PRT

90

<213> Trinh tuy tdng hop Nhan tao

<220>

<223> Protein IGF-1 cua ngudi dét bién: Vi

<400> 44

Thr Leu Cys Gly Ala Glu Leu Val

1 5

Asp Arg Gly Phe Tyr

20

Arg Ala Ala Pro Gln

35

Cys Asp Leu Arg Arg

50

Phe

Thr

Leu

Asn Lys

Ser Ile

40

Glu Met

55

Asp Ala Leu

10

Pro Thr Gly

25

Val Asp Glu

Tyr Cys Ala

-193-

95

du 20

Gln

Tyr

Cys

Pro

60

Phe Val Cys Gly

15

Gly Ser Ser Ser

30

Cys Phe Arg Ser

45

Leu Lys Pro Ala



30883

Lys Ser Ala Val Gln Ala Gln Arg His Thr Asp Met Pro Lys Thr Gln

65 70 75 80

Lys Glu Val His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys

85 90 95

Asn Tyr Arg Met

100

<210> 45
<211> 100
<212> PRT

<213> Trinh tu téng hop Nhan tao

<220>

<223> Protein IGF-1 ctia ngudi dd6t bién: Vi du 21

<400> 45

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1 5 10 15

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

20 25 30

Arg Ala Ala Pro Gln Thr Ser Ile Val Asp Glu Cys Cys Phe Arg Ser

35 40 45

-194-



30883

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu Lys Pro Ala

50 55 60

Lys Ser Ala Val Gln Ala Gln Gln His Thr Asp Met Pro Lys Thr Gln

65 70 75 80

Lys Glu Val His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys

85 90 95

Asn Tyr Arg Met

100

<210> 46
<211> 100
<212> PRT

<213> Trinh tu tdng hop Nhan tao

<220>

<223> Protein IGF-1 ctla ngudi d@d6t bién: Vi du 22

<400> 46

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1 5 10 15

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

20 25 30

-195-



Arg Ala

Cys Asp

50

Lys Ser

65

Lys Glu

Asn Tyr

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Ala

35

Leu

Ala

Val

Gln

47

100

PRT

Pro

Arg

Val

His

Met

100

Gln Thr

Arg Leu

Gln Ala

70

Leu Lys

85

Ser

Glu

55

Gln

Asn

Ile

40

Met

Gln

Ala

30883

Val Asp Glu

Tyr Cys Ala

His Thr Asp

75

Ser Arg Gly

90

Trinh tu tdng hop Nhan tao

Cys

Pro

60

Met

Ser

Cys

45

Leu

Pro

Ala

Protein IGF-1 cfla ngudi dét bién: Vi du 23

47

Phe Arg Ser

Lys Pro Ala

Lys Thr Gln

80

Gly Asn Lys

95

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1

5

10

-196-

15



Asp

Arg

Cys

Lys

65

Lys

Asn

Arg

Pro

Asp

50

Ser

Glu

Tyr

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Gly

Ala

35

Leu

Ala

Val

Arg

48
100

PRT

Phe

20

Pro

Arg

Val

His

Met

100

Tyr

Gln

Arg

Gln

Leu

85

Phe

Thr

Leu

Ala

70

Lys

Asn

Ser

Glu

55

Gln

Asn

Lys

Ile

40

Met

Arg

Ala

30883

Pro

25

Val

Tyr

His

Ser

Trinh tu tdng hop Nhan tao

Thr Gly

Asp Glu

Cys Ala

Thr Asp

75

Arg Gly

90

Tyr

Cys

Pro

60

Met

Ser

Gly

Cys

45

Leu

Pro

Ala

Protein IGF-1 clia ngudi dbét bién: Vi du 24

48

-197-

Ser

30

Phe

Lys

Lys

Gly

Ser

Arg

Pro

Thr

Asn

95

Ser

Ser

Ala

Gln

80

Lys



Thr

Asp

Arg

Cys

Lys

65

Lys

Asn

Leu

Arg

Pro

Asp

50

Ser

Glu

Tyr

<210>

<211>

<212>

<213>

30883

Cys Gly Ala Glu Leu Val Asp Ala Leu

Gly Phe Tyr Phe Asn Lys Pro Thr Gly

20 25

Ala Pro Gln Thr Ser Ile Val Asp Glu

35 40

Leu Arg Arg Leu Glu Met Tyr Cys Ala

55

Ala Val Gln Ala Gln Gln His Thr Asp

70 75

Val His Leu Lys Asn Ala Ser Arg Gly

85 90

Arg Met
100

49

100

PRT

Trinh tu tdng hop Nhan tao
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Gln

Tyr

Cys

Pro

60

Met

Ser

Phe

Gly

Cys

45

Leu

Pro

Ala

Val

Ser

30

Phe

Lys

Lys

Gly

Cys

15

Ser

Arg

Pro

Thr

Asn

95

Gly

Ser

Ser

Ala

Gln

80

Lys



<220>

<223>

<400> 49

Thr Leu Cys Gly

Asp Arg Gly Phe

20

Arg Pro Ala Pro

35

Cys Asp Leu Arg

50

Lys Ser Ala Val

65

Lys Glu Val His

Asn Tyr Gln Met

100

<210> 50

Ala

Tyr

Gln

Arg

Gln

Leu

85

Glu

Phe

Thr

Leu

Ala

70

Lys

Leu

Asn

Ser

Glu

55

Gln

Asn

Val

Lys

Ile

40

Met

Gln

Ala

30883

Asp

Pro

25

Val

Tyr

His

Ser

Protein IGF-1 cua ngudi dét bién:

Ala

10

Thr

Asp

Cys

Thr

Arg

90

Vi

Leu

Gly

Glu

Ala

Asp

75

Gly

-199-

du 25

Gln

Tyr

Cys

Pro

60

Met

Ser

Phe

Gly

Cys

45

Leu

Pro

Ala

Val

Ser

30

Phe

Lys

Lys

Gly

Cys

15

Ser

Arg

Pro

Thr

Asn

95

Gly

Ser

Ser

Ala

Gln

80

Lys



<211>

<212>

<213>

<220>

<223>

<400>

Thr

Asp

Gln

Cys

Lys

65

Lys

Asn

Leu

Arg

Gln

Asp

50

Ser

Glu

Tyr

100

PRT

30883

Trinh tu téng hop Nhan tao

Protein IGF-1 clla ngudi dét bién:

50

Cys

Gly

Ala

35

Leu

Ala

Val

Arg

Gly

Phe

20

Pro

Arg

Val

His

Met

Ala

Tyr

Gln

Arg

Gln

Leu

85

Glu

Phe

Thr

Leu

Ala

70

Lys

Leu

Asn

Ser

Glu

55

Gln

Asn

Val

Lys

Ile

40

Met

Arg

Ala

Asp

Pro

25

Val

Tyr

His

Ser

Ala

10

Thr

Asp

Cys

Thr

Arg

90

Leu

Gly

Glu

Ala

Asp

75

Gly

-200-

du 26

Gln

Tyr

Cys

Pro

60

Met

Ser

Phe

Gly

Cys

45

Leu

Pro

Ala

Val

Ser

30

Phe

Lys

Lys

Gly

Cys

15

Ser

Arg

Pro

Thr

Asn

95

Gly

Ser

Ser

Ala

Gln

80

Lys



<210>
<211>
<212>

<213>

<220>

<223>

<400>

Thr Leu

Asp Arg

Gln Gln

Cys Asp

50

Lys Ser

65

Lys Glu

51

100

PRT

100

30883

Trinh tu tdng hop Nhan tao

Protein IGF-1 ciia ngudi &6t bién: Vi

51

Cys

Gly

Ala

35

Leu

Ala

Val

Gly

Phe

20

Pro

Arg

Val

His

Ala Glu

Tyr Phe

Gln Thr

Arg Leu

Gln Ala

70

Leu Lys

Leu Val

Asn Lys

Ser Ile

40

Glu Met

55

Gln Gln

Asn Ala

Asp Ala Leu

10

Pro Thr Gly

25

Val Asp Glu

Tyr Cys Ala

His Thr Asp

75

Ser Arg Gly

-201-

du 27

Gln

Tyr

Cys

Pro

60

Met

Ser

Phe

Gly

Cys

45

Leu

Pro

Ala

Val Cys

15

Ser Ser

30

Phe Arg

Lys Pro

Lys Thr

Gly Asn

Gly

Ser

Ser

Ala

Gln

80

Lys



Asn Tyr

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Thr Leu

Asp Arg

Gln Ala

Cys Asp

50

Lys Ser

Arg Met
100

52

100

PRT

85

30883

Trinh ty tdng hop Nhan tao

90

Protein IGF-1 cua ngudi dét bién: Vi

52

Cys Gly

Gly Phe

20

Ala Pro

35

Leu Arg

Ala Val

Ala

Tyr

Gln

Arg

Gln

Glu

Phe

Thr

Leu

Ala

Leu

Asn

Ser

Glu

55

Gln

Val

Lys

Ile

40

Met

Gln

Asp

Pro

25

Val

Tyr

His

Ala Leu

10

Thr Gly

Asp Glu

Cys Ala

Thr Asp

-202-

du 28

Gln

Tyr

Cys

Pro

60

Met

Phe

Gly

Cys

45

Leu

Pro

Val

Ser

30

Phe

Lys

Lys

95

Cys

15

Ser

Arg

Pro

Thr

Gly

Ser

Ser

Ala

Gln



65

30883

70 75

80

Lys Glu Val His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys

Asn Tyr

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Thr Leu

Asp Arg

Gln Gln

Cys Asp

85 90

Arg Met

100

53

100

PRT

Trinh tu tdng hop Nhan tao

Protein IGF-1 cua ngudi ddét bién: Vi

53

Cys Gly Ala Glu Leu Val Asp Ala Leu

5 10

Gly Phe Tyr Phe Asn Lys Pro Thr Gly

20 25

Ala Pro Gln Thr Ser Ile Val Asp Glu

35 40

Leu Arg Arg Leu Glu Met Tyr Cys Ala

-203-

du 29

Gln

Tyr

Cys

Pro

Phe

Gly

Cys

45

Leu

Val

Ser

30

Phe

Lys

95

Cys

15

Ser

Arg

Pro

Gly

Ser

Ser

Ala



50

55

30883

60

Lys Ser Ala Val Gln Ala Gln Gln His Thr Asp Met Pro Lys Thr Gln

65

70

75 80

Lys Glu Val His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys

85

Asn Tyr Gln Met

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Thr Leu Cys Gly Ala Glu Leu Val

1

Asp Arg Gly Phe Tyr Phe Asn Lys

Gln Ala Ala Pro Gln Thr Ser Ile

100

54
100
PRT

Trinh tu tdng hogp Nhan tao

90 95

Protein IGF-1 cua ngudi dét bién: Vi du 30

54

5

20 25

Asp Ala Leu Gln Phe Val Cys Gly

10 15

Pro Thr Gly Tyr Gly Ser Ser Ser

30

Val Asp Glu Cys Cys Phe Arg Ser

-204-



30883

35 40 45

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu Lys Pro Ala

50 55 60

Lys Ser Ala Val Gln Ala Gln Gln His Thr Asp Met Pro Lys Thr Gln

65 70 75 80

Lys Glu Val His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys

85 90 95

Asn Tyr Gln Met

100

<210> 55
<211> 97
<212> PRT

<213> Trinh ty tdng hop Nhan tao

<220>

<223> Protein IGF-1 cua ngudi ddt bién: Vi du 31

<400> 55

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1 5 10 15

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

-205-



30883

20 25 30

Gln Arg Ala Pro Gln Thr Ser Ile Val Asp Glu Cys Cys Phe Arg Ser

35 40 45

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu Lys Pro Ala

50 55 60

Val Arg Ala Gln Arg His Thr Asp Met Pro Lys Thr Gln Lys Glu Val

65 70 75 80

His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys Asn Tyr Arg

85 90 95

Met

<210> 56

<211> 97

<212> PRT

<213> Trinh tu tdng hop Nhan tao

<220>

<223> Protein IGF-1 ctia ngudi dét bién: Vi du 32

<400> 56

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

-206-



Asp

Arg

Cys

Val

65

His

Met

Arg

Glu

Asp

50

Arg

Leu

<210>

<211>

<212>

<213>

<220>

<223>

Gly

Ala

35

Leu

Ala

Lys

57
97

PRT

Phe

20

Pro

Arg

Gln

Asn

Tyr

Gln

Arg

Arg

Ala

85

Phe

Thr

Leu

His

70

Ser

Asn

Ser

Glu

55

Thr

Arg

Lys

Ile

40

Met

Asp

Gly

30883

Pro

25

Val

Tyr

Met

Ser

Trinh tu téng hgp Nhan tao

10

Thr Gly

Asp Glu

Cys Ala

Pro Lys

75

Ala Gly

90

Tyr

Cys

Pro

60

Thr

Asn

Gly

Cys

45

Leu

Gln

Lys

Protein IGF-1 cua ngudi dét bién: Vi du 33

-207-

Ser

30

Phe

Lys

Lys

Asn

15

Ser

Arg

Pro

Glu

Tyr

95

Ser

Ser

Ala

Val

80

Arg



<400>

Thr

Asp

Arg

Cys

Val

65

His

Met

Leu

Arg

Ala

Asp

50

Arg

Leu

<210>

<211>

<212>

30883

57

Cys Gly Ala Glu Leu Val Asp Ala Leu

Gly Phe Tyr Phe Asn Lys Pro Thr Gly

20 25

Ala Pro Gln Thr Ser Ile Val Asp Glu

35 40

Leu Arg Arg Leu Glu Met Tyr Cys Ala

55

Ala Gln Arg His Thr Asp Met Pro Lys

70 75

Lys Asn Ala Ser Arg Gly Ser Ala Gly

85 90

58
97

PRT

-208-

Gln

Tyr

Cys

Pro

60

Thr

Asn

Phe

Gly

Cys

45

Leu

Gln

Lys

Val

Ser

30

Phe

Lys

Lys

Asn

Cys

15

Ser

Arg

Pro

Glu

Tyr

95

Gly

Ser

Ser

Ala

Val

80

Arg



<213>

<220>

<223>

<400>

Thr

Asp

Arg

Cys

Val

65

His

Met

Leu

Arg

Pro

Asp

50

Arg

Leu

30883

Trinh tyu téng hop Nhan tao

Protein IGF-1 cua ngudi dét bién:

58

Cys Gly

Gly Phe

20

Ala Pro

35

Leu Arg

Ala Gln

Lys Asn

Ala

Tyr

Gln

Arg

Arg

Ala

85

Glu

Phe

Thr

Leu

His

70

Ser

Leu

Asn

Ser

Glu

55

Thr

Arg

Val

Lys

Ile

40

Met

Asp

Gly

Asp

Pro

25

Val

Tyr

Met

Ser

Ala

10

Thr

Asp

Cys

Pro

Ala

90

Vi

Leu

Gly

Glu

Ala

Lys

75

Gly

-209-

du 34

Gln

Tyr

Cys

Pro

60

Thr

Asn

Phe Val

Gly Ser

30

Cys Phe

45

Leu Lys

Gln Lys

Lys Asn

Cys

15

Ser

Arg

Pro

Glu

Tyr

95

Gly

Ser

Ser

Ala

Val

80

Arg



<210>

<211>

<212>

<213>

<220>

<223>

<400>

Thr

Asp

Gln

Cys

Gln

65

Val

Leu

Arg

Gln

Asp

50

Val

His

59

98

PRT

30883

Trinh tu tdng hop Nhan tao

Protein IGF-1 ctla ngudi d6t bién:

59

Cys

Gly

Ala

35

Leu

Arg

Leu

Gly Ala

Phe Tyr

20

Pro Gln

Arg Arg

Ala Gln

Lys Asn

85

Glu

Phe

Thr

Leu

Arg

70

Ala

Leu

Asn

Ser

Glu

55

His

Ser

Val

Lys

Ile

40

Met

Thr

Arg

Asp

Pro

25

Val

Tyr

Asp

Gly

Ala

10

Thr

Asp

Cys

Met

Ser

90

Leu

Gly

Glu

Ala

Pro

75

Ala

-210-

du 35

Gln

Tyr

Cys

Pro

60

Lys

Gly

Phe

Gly

Cys

45

Leu

Thr

Asn

Val

Ser

30

Phe

Lys

Gln

Lys

Cys

15

Ser

Arg

Pro

Lys

Asn

95

Gly

Ser

Ser

Ala

Glu

80

Tyr



Arg

Met

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Thr

Asp

Gln

Cys

Val

65

Leu

Arg

Ala

Asp

50

Arg

60

97

PRT

30883

Trinh ty téng hop Nhan tao
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60

Cys Gly

Gly Phe

20

Ala Pro

35

Leu Arg

Ala Gln

Ala

Tyr

Gln

Arg

Arg

Glu

Phe

Thr

Leu

His

70

Leu Val

Asn Lys

Ser Ile

40

Glu Met

55

Thr Asp

Asp

Pro

25

Val

Tyr

Met

Ala

10

Thr

Asp

Cys

Pro

Vi

Leu

Gly

Glu

Ala

Lys

75

-211-

du 36

Gln

Tyr

Cys

Pro

60

Thr

Phe

Gly

Cys

45

Leu

Gln

Val

Ser

30

Phe

Lys

Lys

Cys

15

Ser

Arg

Pro

Glu

Gly

Ser

Ser

Ala

Val

80



30883

His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys Asn Tyr Arg

85

Met

<210> 61

<211> 97

<212> PRT

90

<213> Trinh tu tdng hop Nhan tao

<220>

<223> Protein IGF-1 cua ngudi dét bién: Vi

<400> 61

Thr Leu Cys Gly Ala Glu Leu Val

1 5

Asp Arg Gly Phe Tyr

20

Gln Arg Ala Pro Gln

35

Cys Asp Leu Arg Arg

50

Phe

Thr

Leu

Asn Lys

Ser Ile

40

Glu Met

55

Asp Ala Leu

10

Pro Thr Gly

25

Val Asp Glu

Tyr Cys Ala

-212-

95

du 37

Gln

Tyr

Cys

Pro

60

Phe Val Cys Gly

15

Gly Ser Ser Ser

30

Cys Phe Arg Ser

45

Leu Lys Pro Ala



30883

Val Gln Ala Gln Arg His Thr Asp Met Pro Lys Thr Gln Lys Glu Val

65

70

75

80

His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys Asn Tyr Arg

Met

<210>

<211>

<212>

<213>

<220>

<223>

<400>

85 90

62
97
PRT

Trinh tu tdng hop Nhan tao

Protein IGF-1 cta ngudi do6t bién:

62

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu

1

5 10

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly

20 25

Gln Arg Ala Pro Gln Thr Ser Ile Val Asp Glu

35 40

-213-

95

du 38

Gln Phe Val Cys Gly

15

Tyr Gly Ser Ser Ser

30

Cys Cys Phe Arg Ser

45



30883

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu Lys Pro Ala

50 55 60

Val Gln Ala Gln Gln His Thr Asp Met Pro Lys Thr Gln Lys Glu Val

65 70 75 80

His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys Asn Tyr Arg

85 90 95

Met

<210> 63

<211> 97

<212> PRT

<213> Trinh tu tdng hgp Nhén tao

<220>

<223> Protein IGF-1 cula ngudi dé6t bién: Vi du 39

<400> 63

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1 5 10 15

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

20 25 30

-214-



30883

Gln Arg Ala Pro Gln Thr Ser Ile Val Asp Glu Cys Cys Phe Arg Ser

35 40 45

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu Lys Pro Ala

50 55 60

Val Gln Ala Gln Gln His Thr Asp Met Pro Lys Thr Gln Lys Glu Val

65 70 75 80

His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys Asn Tyr Gln

85 90 95

Met

<210> o4
<211> 97
<212> PRT

<213> Trinh tu téng hop Nhan tao

<220>

<223> Protein IGF-1 cta ngudi d6t bién: Vi du 40

<400> o4

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1 5 10 15

-215-



Asp

Arg

Cys

Val

65

His

Met

Arg

Glu

Asp

50

Gln

Leu

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Gly Phe

20

Ala Pro

35

Leu Arg

Ala Gln

Lys Asn

65
97

PRT

Tyr Phe

Gln Thr

Arg Leu

Arg His

70

Ala Ser

85

Asn

Ser

Glu

55

Thr

Arg

Lys

Ile

40

Met

Asp

Gly

30883

Pro

25

Val

Tyr

Met

Ser

Trinh ty tdng hop Nhén tao

Thr

Asp

Cys

Pro

Ala

90

Gly

Glu

Ala

Lys

75

Gly

Tyr

Cys

Pro

60

Thr

Asn

Gly Ser

30

Cys Phe

45

Leu Lys

Gln Lys

Lys Asn

Protein IGF-1 cua ngudi ddt bién: Vi du 41

65

-216-

Ser

Arg

Pro

Glu

Tyr

95

Ser

Ser

Ala

Val

80

Arg



Thr Leu

Asp Arg

Arg Glu

Cys Asp

50

Val Gln

65

His Leu

Met

<210>
<211>
<212>

<213>

Cys

Gly

Ala

35

Leu

Ala

Lys

66
97

PRT

Gly

Phe

20

Pro

Arg

Gln

Asn

Ala

Tyr

Gln

Arg

Gln

Ala

85

Glu

Phe

Thr

Leu

His

70

Ser

Leu

Asn

Ser

Glu

55

Thr

Arg

Val

Lys

Ile

40

Met

Asp

Gly

30883

Asp

Pro

25

Val

Tyr

Met

Ser

Trinh tu tdng hop Nhan tao

Ala

10

Thr

Asp

Cys

Pro

Ala

90

Leu

Gly

Glu

Ala

Lys

75

Gly

-217-

Gln

Tyr

Cys

Pro

60

Thr

Asn

Phe

Gly

Cys

45

Leu

Gln

Lys

Val

Ser

30

Phe

Lys

Lys

Asn

Cys

15

Ser

Arg

Pro

Glu

Tyr

95

Gly

Ser

Ser

Ala

Val

80

Arg



30883

<220>

<223> Protein IGF-1 cfia ngudi dé6t bién: Vi
<400> 66

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly

20 25

Arg Glu Ala Pro Gln Thr Ser Ile Val Asp Glu

35 40

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala

50 55

Val Gln Ala Gln Gln His Thr Asp Met Pro Lys

65 70 75

His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly

85 90

Met

<210> 67

-218-

du 42

Gln

Tyr

Cys

Pro

60

Thr

Asn

Phe

Gly

Cys

45

Leu

Gln

Lys

Val

Ser

30

Phe

Lys

Lys

Asn

Cys

15

Ser

Arg

Pro

Glu

Tyr

95

Gly

Ser

Ser

Ala

Val

80

Gln



<211>

<212>

<213>

<220>

<223>

<400>

Thr

Asp

Arg

Cys

Val

65

His

Met

Leu

Arg

Ala

Asp

50

Gln

Leu

97

PRT

30883

Trinh tu tdéng hop Nhan tao

Protein IGF-1 ctia ngudi dét bién:

67

Cys

Gly

Ala

35

Leu

Ala

Lys

Gly

Phe

20

Pro

Arg

Gln

Asn

Ala

Tyr

Gln

Arg

Arg

Ala

85

Glu

Phe

Thr

Leu

His

70

Ser

Leu

Asn

Ser

Glu

55

Thr

Arg

Val

Lys

Ile

40

Met

Asp

Gly

Asp

Pro

25

Val

Tyr

Met

Ser

Ala

10

Thr

Asp

Cys

Pro

Ala

90

Vi

Leu

Gly

Glu

Ala

Lys

75

Gly

-219-

du 43

Gln

Tyr

Cys

Pro

60

Thr

Asn

Phe

Gly

Cys

45

Leu

Gln

Lys

Val

Ser

30

Phe

Lys

Lys

Asn

Cys

15

Ser

Arg

Pro

Glu

Tyr

95

Gly

Ser

Ser

Ala

Val

80

Arg



<210>
<211>
<212>

<213>

<220>

<223>

<400>

Thr Leu

Asp Arg

Arg Ala

Cys Asp

50

Val Gln

65

His Leu

68

97

PRT

30883

Trinh tu tdng hop Nhan tao

Protein IGF-1 cfia ngudi &6t bién:

68

Cys Gly Ala

Gly Phe Tyr

20

Ala Pro Gln

35

Leu Arg Arg

Ala Gln Gln

Lys Asn Ala

Glu

Phe

Thr

Leu

His

70

Ser

Leu

Asn

Ser

Glu

55

Thr

Arg

Val

Lys

Ile

40

Met

Asp

Gly

Asp

Pro

25

Val

Tyr

Met

Ser

Ala

10

Thr

Asp

Cys

Pro

Ala

vi

Leu

Gly

Glu

Ala

Lys

75

Gly

-220-

du 44

Gln

Tyr

Cys

Pro

60

Thr

Asn

Phe

Gly

Cys

45

Leu

Gln

Lys

vVal

Ser

30

Phe

Lys

Lys

Asn

Cys

15

Ser

Arg

Pro

Glu

Tyr

Gly

Ser

Ser

Ala

Val

80

Arg



Met

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Thr Leu

Asp Arg

Arg Ala

Cys Asp

50

Val Gln

69

97

PRT

85

30883

Trinh tw tdng hgp Nhan tao

Protein IGF-1 c@ia ngudi dét bién:

69

Cys Gly

Gly Phe

20

Ala Pro

35

Leu Arg

Ala Gln

Ala

Tyr

Gln

Arg

Gln

Glu

Phe

Thr

Leu

His

Leu

Asn

Ser

Glu

55

Thr

Val

Lys

Ile

40

Met

Asp

Asp

Pro

25

Val

Tyr

Met

90

Ala

10

Thr

Asp

Cys

Pro

vi

Leu

Gly

Glu

Ala

Lys

-221-

du 45

Gln

Tyr

Cys

Pro

60

Thr

Phe Val

Gly Ser

30

Cys Phe

45

Leu Lys

Gln Lys

95

Cys

15

Ser

Arg

Pro

Glu

Gly

Ser

Ser

Ala

Val



65

70

30883

75

80

His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys Asn Tyr Gln

85

Met

<210> 70
<211> 97
<212> PRT

90

<213> Trinh tu tdng hop Nhan tao

<220>

<223> Protein IGF-1 ciia ngudi dét bién:

<400> 70

Thr Leu Cys Gly Ala

1 5

Asp Arg Gly Phe Tyr

20

Arg Pro Ala Pro Gln

35

Cys Asp Leu Arg Arg

Glu

Phe

Thr

Leu

Leu

Asn

Ser

Glu

Val

Lys

Ile

40

Met

Asp Ala

10

Pro Thr

25

Val Asp

Tyr Cys

-222-

Leu

Gly

Glu

Ala

du 46

Gln

Tyr

Cys

Pro

Phe Val

Gly Ser

30

Cys Phe

45

Leu Lys

95

Cys

15

Ser

Arg

Pro

Gly

Ser

Ser

Ala



30883

50 55 60

Val Gln Ala Gln Arg His Thr Asp Met Pro Lys Thr Gln Lys Glu Val

65 70 75 80

His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys Asn Tyr Arg

85 90 95

Met
<210> 71
<211> 97

<212> PRT

<213> Trinh tu tdéng hop Nhan tao

<220>

<223> Protein IGF-1 citia ngudi dét bién: Vi du 47

<400> 71

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1 5 10 15

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

20 25 30

Arg Pro Ala Pro Gln Thr Ser Ile Val Asp Glu Cys Cys Phe Arg Ser

-223-



30883

35 40 45

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu Lys Pro Ala

50 55 60

Val Gln Ala Gln Gln His Thr Asp Met Pro Lys Thr Gln Lys Glu Val

65 70 75 80

His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys Asn Tyr Arg

85 90 95

Met
<210> 72
<211> 97

<212> PRT

<213> Trinh ty tdng hop Nhan tao

<220>

<223> Protein IGF-1 cua ngudi &6t bién: Vi du 48

<400> 72

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1 5 10 15

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

-224-



Arg

Cys

20

Pro Ala Pro Gln

35

Asp Leu Arg Arg

50

Val Gln Ala Gln Gln

65

His Leu Lys Asn Ala
85

Met

<210> 73

<211> 97

<212> PRT

<213>

<220>

<223>

<400> 73

Thr

Leu

His

70

Ser

Ser

Glu

55

Thr

Arg

Ile

40

Met

Asp

Gly

30883

25

vVal

Tyr

Met

Ser

Trinh tu tdng hop Nhan tao

Protein IGF-1 ctia ngudi dét bién:

Asp Glu

Cys Ala

Pro Lys

75

Ala Gly

90

Cys

Pro

60

Thr

Asn

30

Cys Phe Arg Ser

45

Leu Lys Pro Ala

Gln Lys Glu Val

80

Lys Asn Tyr Gln

95

Vi du 49

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

-225-



Asp Arg

Gln Gln

Cys Asp

50

vVal Gln

65

His Leu

Met

<210>
<211>
<212>

<213>

<220>

<223>

Gly Phe Tyr

20

Ala Pro Gln

35

Leu Arg Arg

Ala Gln Arg

Lys Asn Ala

85

74
97

PRT

Phe

Thr

Leu

His

70

Ser

Asn Lys

Ser Ile

40

Glu Met

55

Thr Asp

Arg Gly

30883

Pro

25

Val

Tyr

Met

Ser

Trinh tu tdng hop Nhan tao

10

Thr Gly

Asp Glu

Cys Ala

Pro Lys

75

Ala Gly

90

Tyr

Cys

Pro

60

Thr

Asn

Gly

Cys

45

Leu

Gln

Lys

Protein IGF-1 clla ngudi dét bién: Vi du 50

-226-

Ser

30

Phe

Lys

Lys

Asn

15

Ser Ser

Arg Ser

Pro Ala

Glu Vval

80

Tyr Arg

95



<400>

Thr

Asp

Gln

Cys

Val

65

His

Met

Leu

Arg

Gln

Asp

50

Gln

Leu

<210>

<211>

<212>

30883

74

Cys Gly Ala Glu Leu Val Asp Ala Leu

Gly Phe Tyr Phe Asn Lys Pro Thr Gly

20 25

Ala Pro Gln Thr Ser Ile Val Asp Glu

35 40

Leu Arg Arg Leu Glu Met Tyr Cys Ala

55

Ala Gln Gln His Thr Asp Met Pro Lys

70 75

Lys Asn Ala Ser Arg Gly Ser Ala Gly

85 90

75
97

PRT

-221-

Gln

Tyr

Cys

Pro

60

Thr

Asn

Phe

Gly

Cys

45

Leu

Gln

Lys

Val

Ser

30

Phe

Lys

Lys

Asn

Cys

15

Ser

Arg

Pro

Glu

Tyr

95

Gly

Ser

Ser

Ala

Val

80

Arg



<213>

<220>

<223>

<400>

Thr

Asp

Gln

Cys

Val

65

His

Met

Leu

Arg

Ala

Asp

50

Gln

Leu

30883

Trinh tu téng hop Nhan tao

Protein IGF-1 clla ngudi dét bién:

75

Cys Gly

Gly Phe

20

Ala Pro

35

Leu Arg

Ala Gln

Lys Asn

Ala

Tyr

Gln

Arg

Gln

Ala

85

Glu

Phe

Thr

Leu

His

70

Ser

Leu

Asn

Ser

Glu

55

Thr

Arg

Val

Lys

Ile

40

Met

Asp

Gly

Asp

Pro

25

Val

Tyr

Met

Ser

Ala

10

Thr

Asp

Cys

Pro

Ala

90

vi

Leu

Gly

Glu

Ala

Lys

75

Gly

-228-

du 51

Gln

Tyr

Cys

Pro

60

Thr

Asn

Phe

Gly

Cys

45

Leu

Gln

Lys

Val

Ser

30

Phe

Lys

Lys

Asn

Cys Gly

15

Ser Ser

Arg Ser

Pro Ala

Glu Val

80

Tyr Arg

95



<210> 176
<211> 97
<212> PRT

30883

<213> Trinh tu tdng hop Nhan tao

<220>

<223>

<400> 76

Thr Leu Cys Gly

Asp Arg Gly Phe

20

Gln Gln Ala Pro

35

Cys Asp Leu Arg

50

Val Gln Ala Gln

65

His Leu Lys Asn

Ala

Tyr

Gln

Arg

Gln

Ala

85

Glu

Phe

Thr

Leu

His

70

Ser

Leu

Asn

Ser

Glu

55

Thr

Arg

Val

Lys

Ile

40

Met

Asp

Gly

Asp

Pro

25

Val

Tyr

Met

Ser

Protein IGF-1 citia ngudi dét bién: Vi

Ala Leu

10

Thr Gly

Asp Glu

Cys Ala

Pro Lys

75

Ala Gly

90

-229-

du 52

Gln

Tyr

Cys

Pro

60

Thr

Asn

Phe

Gly

Cys

45

Leu

Gln

Lys

Val

Ser

30

Phe

Lys

Lys

Asn

Cys

15

Ser

Arg

Pro

Glu

Tyr

95

Gly

Ser

Ser

Ala

Val

80

Gln



Met

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Thr Leu

Asp Arg

Gln Ala

Cys Asp

50

Val Gln

65

77

97

PRT

30883

Trinh tu téng hop Nhan tao

Protein IGF-1 ctia ngudi dét bién:

77

Cys

Gly

Ala

35

Leu

Ala

Gly

Phe

20

Pro

Arg

Gln

Ala

Tyr

Gln

Arg

Gln

Glu

Phe

Thr

Leu

His

70

Leu

Asn

Ser

Glu

55

Thr

Val

Lys

Ile

40

Met

Asp

Asp

Pro

25

Val

Tyr

Met

Ala

10

Thr

Asp

Cys

Pro

Leu

Gly

Glu

Ala

Lys

75

-230-

du 53

Gln

Tyr

Cys

Pro

60

Thr

Phe

Gly

Cys

45

Leu

Gln

Val

Ser

30

Phe

Lys

Lys

Cys

15

Ser

Arg

Pro

Glu

Gly

Ser

Ser

Ala

Val

80



30883

His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys Asn Tyr Gln

85 90 95

Met

<210> 78
<211> 97
<212> PRT

<213> Trinh ty tdng hop Nhan tao

<220>

<223> Protein IGF-1 cua ngudi &6t bién: midn hIGF1-Ea-D1-3, R36Q, D68-72, R74Q,

R77Q, R104Q -fc

<400> 78

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1 5 10 15

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

20 25 30

Gln Ala Ala Pro Gln Thr Gly Ile Val Asp Glu Cys Cys Phe Arg Ser

35 40 45

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu Lys Pro Ala

50 55 60

-231-



30883

Val Gln Ala Gln Gln His Thr Asp Met Pro Lys Thr Gln Lys Glu Val

65

70 75 80

His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys Asn Tyr Gln

Met

<210>

<211>

<212>

<213>

<220>

<223>

<400>

85 90 95

79
97
PRT

Trinh ty tdng hop Nhan tao

Protein IGF-1 cta ngudi &6t bién: mién hIGF1-Ea-D1-3, R36Q, G42A, D68-72,

R74Q, R77Q, R104Q -fc

79

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1

5 10 15

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

20 25 30

Gln Ala Ala Pro Gln Thr Ala Ile Val Asp Glu Cys Cys Phe Arg Ser

-232-



30883

35 40 45

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu Lys Pro Ala

50 55 60

Val Gln Ala Gln Gln His Thr Asp Met Pro Lys Thr Gln Lys Glu Val

65 70 75 80

His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys Asn Tyr Gln

85 90 95

Met

<210> 80

<211> 97

<212> PRT

<213> Trinh tu tdng hop Nhan tao

<220>

<223> Protein IGF-1 cfia ngudi 46t bién: mién hIGFl-Ea-D1-3, R36Q, G42Q, D68-72,
R74Q, R77Q, R104Q -fc

<400> 80

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1 5 10 15

-233-



Asp

Gln

Cys

Val

65

His

Met

Arg

Ala

Asp

50

Gln

Leu

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Gly Phe Tyr

20

Ala Pro Gln

35

Leu Arg Arg

Ala Gln Gln

Lys Asn Ala

85

81
97

PRT

Phe

Thr

Leu

His

70

Ser

Asn

Gln

Glu

55

Thr

Arg

30883

Lys Pro Thr Gly

25

Ile Val Asp Glu

40

Met Tyr Cys Ala

Asp Met Pro Lys

75

Gly Ser Ala Gly

90

Trinh tu téng hop Nhan tao

Protein IGF-1 ctlia ngudi ddt bién:

R74Q, R77Q,

81

R104Q -fc

-234-

Tyr

Cys

Pro

60

Thr

Asn

Gly

Cys

45

Leu

Gln

Lys

Ser

30

Phe

Lys

Lys

Asn

Ser

Arg

Pro

Glu

Tyr

95

Ser

Ser

Ala

Val

80

Gln

mién hIGF1-Ea-D1-3, R36Q, G42P,

D68-72,



30883

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu

Asp Arg

Gln Ala

Cys Asp

50

Val Gln

65

His Leu

Met

<210>
<211>
<212>

<213>

Gly Phe Tyr Phe Asn Lys Pro Thr Gly

20 25

Ala Pro Gln Thr Pro Ile Val Asp Glu

35 40

Leu Arg Arg Leu Glu Met Tyr Cys Ala

55

Ala Gln Gln His Thr Asp Met Pro Lys

70 75

Lys Asn Ala Ser Arg Gly Ser Ala Gly

85 90

82
97
PRT

Trinh tu tdng hgp Nhan tao

-235-

Gln

Tyr

Cys

Pro

60

Thr

Asn

Phe

Gly

Cys

45

Leu

Gln

Lys

Val

Ser

30

Phe

Lys

Lys

Asn

Cys

15

Ser

Arg

Pro

Glu

Tyr

95

Gly

Ser

Ser

Ala

Val

80

Gln



30883

<220>
<223> Protein IGF-1 cua nguoi dét bién: mién hIGF1-Ea-D1-3, R36Q, G42K, D68-72,
R74Q, R77Q, R104Q -fc

<400> 82

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

20 25 30

Gln Ala Ala Pro Gln Thr Lys Ile Val Asp Glu Cys Cys Phe Arg Ser

35 40 45

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu Lys Pro Ala

50 55 60

Val Gln Ala Gln Gln His Thr Asp Met Pro Lys Thr Gln Lys Glu Val

65 70 75 80

His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys Asn Tyr Gln

85 90 95

Met

-236-
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<210> 83
<211> 97
<212> PRT

<213> Trinh tu tdng hop Nhan tao

<220>

<223> Protein IGF-1 clia ngudi dét bién: midn hIGF1-Ea-D1-3, R36Q, G42E, D68-72,

R74Q, R77Q, R104Q -fc

<400> 83

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

20 25 30

Gln Ala Ala Pro Gln Thr Glu Ile Val Asp Glu Cys Cys Phe Arg Ser

35 40 45

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu Lys Pro Ala

50 55 60

Val Gln Ala Gln Gln His Thr Asp Met Pro Lys Thr Gln Lys Glu Val

65 70 75 80

His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys Asn Tyr Gln

85 90 95

-237-
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Met

<210> 84
<211> 97
<212> PRT

<213> Trinh tyu téng hop Nhan tao

<220>

<223> Protein IGF-1 cua ngudi dét bién: mién hIGF1-Ea-D1-3, R36Q, G42I, D68-72,
R74Q, R77Q, R104Q -fc

<400> 84

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

20 25 30

Gln Ala Ala Pro Gln Thr Ile Ile Val Asp Glu Cys Cys Phe Arg Ser

35 40 45

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu Lys Pro Ala

50 55 60

Val Gln Ala Gln Gln His Thr Asp Met Pro Lys Thr Gln Lys Glu Val

65 70 75 80

-238-
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His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys Asn Tyr Gln

Met

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Thr Leu

Asp Arg

Gln Ala

Cys Asp

50

85

85

97

PRT

Trinh ty tdéng hop Nhan tao

Protein IGF-1 cua ngudi dét bién: mién hIGF1-Ea-D1-3, R36Q, G42Y,

R74Q, R77Q,

85

Cys Gly Ala

5

Gly Phe Tyr

20

Ala Pro Gln

35

Leu Arg Arg

Glu

Phe

Thr

Leu

Leu

Asn

Tyr

Glu

55

R104Q -fc

Val

Lys

Ile

40

Met

Asp

Pro

25

vVal

Tyr

90

Ala Leu

10

Thr Gly

Asp Glu

Cys Ala

-239-

Gln

Tyr

Cys

Pro

60

Phe

Gly

Cys

45

Leu

Val

Ser

30

Phe

Lys

95

Cys Gly

15

Ser Ser

Arg Ser

Pro Ala

D68-72,
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Val Gln Ala Gln Gln His Thr Asp Met Pro Lys Thr Gln Lys Glu Val

65

70 75 80

His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys Asn Tyr Gln

Met

<210>

<211>

<212>

<213>

<220>

<223>

<400>

85 90 95

86
96
PRT

Trinh tyu téng hop Nhan tao

Protein IGF-1 cla ngudi d&ét bién: midn hIGF1-Ea-D1-3, R36Q, D42, D68-72,

R74Q, R77Q, R104Q -fc

86

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1

5 10 15

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

20 25 30

Gln Ala Ala Pro Gln Thr Ile Val Asp Glu Cys Cys Phe Arg Ser Cys

-240-
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35 40 45

Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu Lys Pro Ala Val

50

55 60

Gln Ala Gln Gln His Thr Asp Met Pro Lys Thr Gln Lys Glu Val His

65

70 75 80

Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys Asn Tyr Gln Met

<210>

<211>

<212>

<213>

<220>

<223>

<400>

85 90 95

87
102
PRT

Trinh tu tdng hop Nhan tao

Protein IGF-1 cfia ngudi dét bién: hIGF1-Ea (delGPE, R37A)

87

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1

5 10 15

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

20 25 30

Arg Ala Ala Pro Gln Thr Gly Ile Val Asp Glu Cys Cys Phe Arg Ser

-241-
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35 40 45

Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu Lys Pro Ala

50 55 60

Lys Ser Ala Arg Ser Val Arg Ala Gln Arg His Thr Asp Met Pro Lys

65 70 75 80

Thr Gln Lys Glu Val His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly

85 90 95

Asn Lys Asn Tyr Arg Met

100

<210> 88
<211> 29
<212> ADN

<213> Trinh ty tdng hop Nhan tao

<220>

<223> Mb&i PCR

<400> 88

tgacactata gaataacatc cactttgcc

<210> 89
<211> 52
<212> ADN

-242-
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<213> Trinh tu tdng hop Nhan tao

<220>

<223> Mdi PCR

<400> 89

tcacagctcc ggaagcagca ctcatccacg atgcttgtct gaggcgccgc cc

<210> 90
<211> 29
<212> ADN

<213> Trinh tu téng hop Nhan tao

<220>

<223> M&i PCR

<400> 90

tgacactata gaataacatc cactttgcc

<210> 91
<211> 52
<212> ADN

<213> Trinh tu tdng hgp Nh&n tao

<220>

<223> Mdi PCR

<400> 091

tcacagctcc ggaagcagca ctcatccacg atgggtgtct gaggcgccge cc

<210> 92

-243-

52

29

52
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<211> 29
<212> ADN

<213> Trinh tu téng hop Nhan tao

<220>

<223> Mdi PCR

<400> 92

tgacactata gaataacatc cactttgcc 29
<210> 093

<211> 76

<212> ADN

<213> Trinh tu tdng hop Nhan tao

<220>

<223> M&i PCR: mdi nguoc clia hIGFl-Ea-hFc mut4

<220>
<221> misc_feature
<222>  (49)..(50)

<223> n la a, ¢, g, hodc t

<400> 93

tcacagctcc ggaagcagca ctcatccacg atgcctgtct gaggcgemnn ccgactgctg 60
gagccatacc ctgtgg 76
<210> 94

<211> 29

<212> ADN

-244-



<213>

<220>

<223>

<400>

30883

Trinh tu tdng hop Nhan tao

M&i PCR

94

tgacactata gaataacatc cactttgcc

<210>

<211>

<212>

<213>

<220>

<223>

<400>

95
43
ADN

Trinh tu téng hop Nhan tao

Mdi PCR

95

tgtctgaggc gcccgcecgcecac tgctggagcc ataccctgtg ggce

<210>

<211>

<212>

<213>

<220>

<223>

<400>

96
29
ADN

Trinh ty tdng hop Nhan tao

M&i PCR

96

tgacactata gaataacatc cactttgcc

<210>

97

-245-

29

43

29



30883

<211> 41
<212> ADN

<213> Trinh ty tdng hop Nhan tao

<220>

<223> Mdi PCR

<400> 97
tgtctgaggc gccgcctgac tgctggagec ataccctgtg g 41
<210> 98
<211> 37

<212> ADN

<213> Trinh tu tdng hop Nhan tao

<220>

<223> Mdi PCR

<400> 98
cggtacgtgc tggcgtactg ctcctccecge ggctttg 37
<210> 99
<211> 368

<212> ADN

<213> Trinh ty tdng hop Nhén tao
<220>
<223> phan doan gen thu thé cua IGF-1 cua chudt hamster trung qubc doét bién:

dong bién thé& 1 cfia CHOK1l : sao chép delta2

<400> 99

agcgtgcacc gagaacaacg aatgctgcca cccagagtgc ctaggcagct gccatacacc 60

-246-



tgacgacaac

tgcctgceccca

ccaacatccc

gcatgcaaga

ttccccatcce

tcatccag

<210> 100

<211> 365
<212> ADN

<213>

<220>

<223>

<400> 100

agcgtgcacc

tgacgacaac

tgcctgceccca

acatccccaa

tgcaagaatg

acaacctgtg

cctggcacct

caacgctgag

atgtccctca

aggaggtgaa

tggcctgceceg

acgttcgagg

agcagtgact

ggcttcatcc

tcttgttcat

Trinh tu tdng hop Nhan tao

30883

acactactac

gctggcgctg

cagatggctt

gcaacagcac

attccatgat

tacaaaggcg

tgtggaccgc

tgtcatccac

ccagaggtca

tgtaggaacc

dong bién thé 2 lam t&t gen cua CHOKl: sao

gagaacaacg

acaacctgtg

cctggcacct

cgctgagagc

tccctcagge

aatgctgcca

tggcctgececg

acagagggct

agtgactcag

ttcatccgceca

cccagagtgce

acactactac

ggcgctgtgt

atggctttgt

acagcaccca

-247-

ctaggcagct

tacaaaggcg

ggaccgcgat

catccacgat

gaggtcagtg

tgtgtgtgcc

gatttctgcg

gatggcgagt

gtggctcttg

acccagaggt

chép deltab

gccatacacc

tgtgtgtgcc

ttctgcgcca

ggcgagtgca

gctcttgttc

120

180

240

300

360

368

phan doan gen thu thé cta IGF-1 ctua chudét hamster trung qubc dét bién:

60

120

180

240

300
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cccatccagg aggtgaatct tgttcatatt ccatgattgt aggaaccacc cagaggttca 360

tccag 365

<210> 101

<211> 368

<212> ADN

<213> Trinh tu tdng hop Nhan tao

<220>

<223> phan doan gen thu thé cua IGF-1 ctia chudt hamster trung qubc doét bién:
dong bién th& 3 lam t&t gen ctua CHOKl: sao chép delta2

<400> 101

agcgtgcacc gagaacaacg aatgctgcca cccagagtgc ctaggcagct gccatacacc 60

tgacgacaac acaacctgtg tggcctgccg acactactac tacaaaggcg tgtgtgtgcc 120

tgcctgceccca cctggcacct acgttcgagg gctggcecgectg tgtggaccgce gatttctgceg 180

ccaacatccc caacgctgag agcagtgact cagatggctt tgtcatccac gatggcgagt 240

gcatgcaaga atgtccctca ggcttcatcc gcaacagcac ccagaggtca gtggctcttg 300

ttccccatcc aggaggtgaa tcttgttcat attccatgat tgtaggaacc acccagaggt 360

tcatccag 368

<210> 102

<211> 348

<212> ADN

<213> Trinh tu tdéng hop Nhan tao

-248-
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<220>
<223> phén doan gen thu thd cia IGF-1 cua chudt hamster trung qubc &6t bién:
dong bién thé& 2 lam tét gen clia CHOKl: sao chép delta2?2
<400> 102
agcgtgcacc gagaacaacg aatgctgcca cccagagtgc ctaggcagct gccatacacc 60
tgacgacaac acaacctgtg tggcctgccg acactactac tacaaaggcg tgtgtgtgcec 120
tgcctgceccca cctggegetg tgtggaccge gatttctgecg ccaacatccc caacgctgag 180
agcagtgact cagatggctt tgtcatccac gatggcgagt gcatgcaaga atgtccctca 240
ggcttcatcc gcaacagcac ccagaggtca gtggctcttg ttccccatcc aggaggtgaa 300
tcttgttcat attccatgat tgtaggaacc acccagaggt tcatccag 348
<210> 103
<211> 388
<212> ADN
<213> Trinh ty téng hop Nhan tao
<220>
<223> phan doan gen thu thé ctia IGF-1 cfia chudt hamster trung qubc dét bién:
dong bién thé 1 1lam tdt gen clia CHOKl: sao chép 14 nucleotit bi thay
thé
va 18 nucleotit thém vao
<400> 103
agcgtgcacc gagaacaacg aatgctgcca cccagagtgc ctaggcagct gccatacacc 60

tgacgacaac acaacctgtg tggcctgccg acactactac tacaaaggcg tgtgtgtgcce 120

-249-



tgcctgecca

tgtggaccgce

tgtcatccac

ccagaggtca

tgtaggaacc

<210> 104

<211> 256
<212> ADN

<213>

<220>

<223>

<400> 104

agcgtgcacc

tttctgcgece

tggcgagtgce

ggctcttgtt

ccagaggttc

<210> 105

cctggtgagg

gatttctgcg

gatggcgagt

gtggctcttg

acccagaggt

dong bién thé 3 lam

gagaacaacg

aacatcccca

atgcaagaat

ccccatccag

atccag

tataggacag

ccaacatccc

gcatgcaaga

ttccccecatcc

tcatccag

Trinh ty téng hop Nhan tao

phan doan gen thu thé cua

aatgctgcca

acgctgagag

gtccctcagg

gaggtgaatc

30883

tattatagag gtggggcagg

caacgctgag agcagtgact

atgtccctca ggcttcatcce

aggaggtgaa tcttgttcat

IGF-1 cua chudt hamster trung qubc dét bién:

tit gen cua CHOKl: sao chép deltall4

cccagagtgc tggcgctgtg

cagtgactca gatggctttg
cttcatccgce

aacagcaccc

ttgttcatat tccatgattg

-250-

gctggcgetg

cagatggctt

gcaacagcac

attccatgat

tggaccgcga

tcatccacga

agaggtcagt

taggaaccac

180

240

300

360

388

60

120

180

240

256
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<211> 348

<212> ADN

<213> Trinh tu téng hop Nhan tao

<220>

<223> phan doan gen thuy thé cia IGF-1 cia chudt hamster trung qubc dét bién:
dong bién thé 1lam tit gen cua CHO-DUXB1l : trinh tu delta22

<400> 105

agcgtgcacc gagaacaacg aatgctgcca cccagagtgc ctaggcagct gccatacacc 60

tgacgacaac acaacctgtg tggcctgccg acactactac tacaaaggcg tgtgtgtgcc 120

tgcctgeccca cctggcgetg tgtggaccge gatttctgcg ccaacatccc caacgctgag 180

agcagtgact cagatggctt tgtcatccac gatggcgagt gcatgcaaga atgtccctca 240

ggcttcatcc gcaacagcac ccagaggtca gtggctcttg ttccccatcc aggaggtgaa 300

tcttgttcat attccatgat tgtaggaacc acccagaggt tcatccag 348

<210> 106

<211> 363

<212> ADN

<213> Trinh tu tdng hop Nhan tao

<220>

<223> phan doan gen thuy thé ctna IGF-1 cua chudt hamster trung qubc dét bién:
dong bién thé lam t&t gen ctila CHO-DUXBll: trinh tu delta7?

<400> 106

agcgtgcacc gagaacaacg aatgctgcca cccagagtgc ctaggcagct gccatacacc

-251-

60



tgacgacaac

tgcctgecca

atccccaacg

caagaatgtc

catccaggag

cag

<210> 107
<211> 41
<212> ADN
<213>

<400> 107

acaacctgtg

cctggcacct

ctgagagcag

cctcaggctt

gtgaatcttg

tggcctgeceg

acagggctgg

tgactcagat

catccgcaac

ttcatattcc

Chudét Hamster Trung Qubc

30883

acactactac

cgctgtgtgg

ggctttgtca

agcacccaga

atgattgtag

tacaaaggcg

accgcgattt

tccacgatgg

ggtcagtggce

gaaccaccca

cccacctggc acctacaggt tcgagggctg gcgctgtgtg g

<210> 108
<211> 20
<212> ADN
<213>
<220>
<223>
<400> 108
ctagcctgtc

tctgggacac

Trinh tu téng hop Nhan tao

-252-

tgtgtgtgcce

ctgcgccaac

cgagtgcatg

tcttgttccc

gaggttcatc

M&i PCR: trinh tu mdi xudi cua CHO IGF1R (trong intron 2-3)

120

180

240

300

360

363

41

20



<210> 109
<211> 20
<212> ADN
<213>
<220>
<223>
<400> 109
ctggatgaac
<210> 110
<211> 313
<212> ADN
<213>
<400> 110
tgtgcccaag
agtgcctagg
actactacaa
ggcgctgtgt
atggctttgt
acagcaccca
<210> 111
<211> 774
<212> ADN

ctctgggtagg

tgtgtgcgga

cagctgccat

aggcgtgtgt

ggaccgcgat

catccacgat

gag

Trinh tu téng hop Nhan tao

Chudt Hamster Trung Québc

aagcgagcgt

acacctgacg

gtgcctgect

ttctgcgcca

ggcgagtgca

30883

gcaccgagaa

acaacacaac

gcccacctgg

acatccccaa

tgcaagaatg

-253-

caacgaatgc

ctgtgtggcc

cacctacagg

cgctgagagc

tccctcaggce

M&i PCR: trinh tu mdi ngugc ctia CHO IGFIR (trong intron 3-4)

tgccacccag

tgccgacact

ttcgagggct

agtgactcag

ttcatccgceca

20

60

120

180

240

300

313



<213>

<400> 111

aaacttaacg

gtcctttcce

gtttttccta

ggggaggctg

aagtgtgtgce

aggcagctgc

caaaggcgtg

tgtggaccgc

tgtcatccac

ccagaggtca

tgtaggaacc

ttgtttttat

ttgttgtctt

<210> 112
<211> 14
<212> ADN

<213>

gcacatccca

agtgtgggct

gcctgtctcect

tgtagtctct

ggaaagcgag

catacacctg

tgtgtgcctg

gatttctgcg

gatggcgagt

gtggctcttg

acccagaggt

gagaatcttg

tgaaagtgcc

Chudt Hamster Trung Qubc

tagcaaacca

tcacagatgg

gggacaccat

tcatctcacc

cgtgcaccga

acgacaacac

cctgceccacc

ccaacatccc

gcatgcaaga

ttccccecatcce

tcatccagat

gaatggctgg

ttgctagccc

Trinh ty tdéng hop Nhan tao

30883

tttcataaga

tattacctgt

ttagtgctgg

acctcctccc

gaacaacgaa

aacctgtgtg

tggcacctac

caacgctgag

atgtccctca

aggaggtgaa

ggggaggctg

tctgttcatt

tagagaggaa

-254-

aaggacttgg

gcagatttca

ttgtggcagc

cctgttccca

tgctgccacc

gcctgccgac

aggttcgagg

agcagtgact

ggcttcatcc

tcttgttcat

ttggagggtyg

tctttgtttg

gaattagcct

catgtgttgt

gagaaagtgt

agatgaccct

cagtgtgccc

cagagtgcct

actactacta

gctggcgctg

cagatggctt

gcaacagcac

attccatgat

ctgactaagc

ttggcttgct

gctg

60

120

180

240

300

360

420

480

540

600

660

720

774



<220>

<223>

<400>

cccgcecece

<210>

<211>

<212>

<213>

<220>

<223>

<400>

Thr Leu

Asp Arg

Arg Ala

Cys Asp

50

Trinh tuyu Kozak

112

gcc cacc

113

329

PRT

30883

Trinh tu tdng hop Nhan tao

14

Protein IGF-1 ciia ngudi d6t bién: hIGFl-Ea-dell-3, R37A7, del71-72,

R74Q, R77Q,

113

Cys Gly Ala

5

Gly Phe Tyr

20

Ala Pro Gln

35

Leu Arg Arg

Glu

Phe

Thr

Leu

R1040-fc

Leu

Asn

Gly

Glu

55

vVal

Lys

Ile

40

Met

Asp

Pro

25

Val

Tyr

Ala Leu

10

Thr Gly

Asp Glu

Cys Ala

-255-

Gln Phe

Tyr Gly

Cys Cys

45

Pro Leu

60

Val

Ser

30

Phe

Lys

Cys

15

Ser

Arg

Pro

Gly

Ser

Ser

Ala



Lys

65

Lys

Asn

Ala

Pro

vVal

145

Val

Gln

Gln

Ser

Glu

Tyr

Pro

Lys

130

Val

Asp

Tyr

Asp

Ala

Val

Gln

Glu

115

Asp

Asp

Gly

Asn

Trp

Val

His

Met

100

Ala

Thr

Val

vVal

Ser

180

Leu

Gln

Leu

85

Gly

Ala

Leu

Ser

Glu

165

Thr

Asn

Ala

70

Lys

Ser

Gly

Met

His

150

vVal

Tyr

Gly

Gln

Asn

Asp

Gly

Ile

135

Glu

His

Arg

Lys

Gln

Ala

Lys

Pro

120

Ser

Asp

Asn

Val

Glu

30883

His

Ser

Thr

105

Ser

Arg

Pro

Ala

Val

185

Tyr

Thr

Arg

90

His

Val

Thr

Glu

Lys

170

Ser

Lys

Asp

75

Gly

Thr

Phe

Pro

Val

155

Thr

Val

Cys

-256-

Met

Ser

Cys

Leu

Glu

140

Lys

Lys

Leu

Lys

Pro

Ala

Pro

Phe

125

Val

Phe

Pro

Thr

Val

Lys

Gly

Pro

110

Pro

Thr

Asn

Arg

Val

190

Ser

Thr

Asn

95

Cys

Pro

Cys

Trp

Glu

175

Leu

Asn

Gln

80

Lys

Pro

Lys

Val

Tyr

160

Glu

His

Lys



Ala

Pro

225

Thr

Ser

Tyr

Tyr

Phe

305

Lys

Leu

210

Arg

Lys

Asp

Lys

Ser

290

Ser

Ser

195

Pro

Glu

Asn

Ile

Thr

275

Lys

Cys

Leu

Ala

Pro

Gln

Ala

260

Thr

Leu

Ser

Ser

Pro

Gln

Val

245

Val

Pro

Thr

Val

Leu

325

Ile

Val

230

Ser

Glu

Pro

Val

Met

310

Ser

Glu

215

Tyr

Leu

Trp

Val

Asp

295

His

Pro

200

Lys

Thr

Thr

Glu

Leu

280

Lys

Glu

Gly

30883

Thr

Leu

Cys

Ser

265

Asp

Ser

Ala

Lys

Ile

Pro

Leu

250

Asn

Ser

Arg

Leu

Ser

Pro

235

Val

Gly

Asp

Trp

His

315

-257-

Lys

220

Ser

Lys

Gln

Gly

Gln

300

Asn

205

Ala

Arg

Gly

Pro

Ser

285

Gln

His

Lys

Glu

Phe

Glu

270

Phe

Gly

Tyr

Gly

Glu

Tyr

255

Asn

Phe

Asn

Thr

Gln

Met

240

Pro

Asn

Leu

Val

Gln

320



<210>

<211>

<212>

<213>

<220>

<223>

<400>

Thr

Asp

Arg

Cys

Lys

65

Lys

Leu

Arg

Ala

Asp

50

Ser

Glu

114

329

PRT

30883

Trinh tu tdng hop Nhéan tao

Protein IGF-1 cua ngudi dét bién:

114

Cys

Gly

Ala

35

Leu

Ala

Val

Gly

Phe

20

Pro

Arg

Val

His

Ala

Tyr

Gln

Arg

Gln

Leu

85

Glu

Phe

Thr

Leu

Ala

70

Lys

Leu

Asn

Pro

Glu

55

Gln

Asn

Val

Lys

Ile

40

Met

Gln

Ala

Asp

Pro

25

Val

Tyr

His

Ser

Ala

10

Thr

Asp

Cys

Thr

Arg

90

hIGF1-Ea-hFc _mut03

Leu

Gly

Glu

Ala

Asp

75

Gly

-258-

Gln

Tyr

Cys

Pro

60

Met

Ser

Phe

Gly

Cys

45

Leu

Pro

Ala

Val

Ser

30

Phe

Lys

Lys

Gly

Cys

15

Ser

Arg

Pro

Thr

Asn

95

Gly

Ser

Ser

Ala

Gln

80

Lys



Asn

Ala

Pro

Val

145

Val

Gln

Gln

Ala

Pro

Tyr

Pro

Lys

130

Val

Asp

Tyr

Asp

Leu

210

Arg

Gln

Glu

115

Asp

Asp

Gly

Asn

Trp

195

Pro

Glu

Met

100

Ala

Thr

Val

Val

Ser

Leu

Ala

Pro

Gly

Ala

Leu

Ser

Glu

165

Thr

Asn

Pro

Gln

Ser

Gly

Met

His

150

Val

Tyr

Gly

Ile

Val

Asp

Gly

Ile

135

Glu

His

Arg

Lys

Glu

215

Tyr

30883

Lys

Pro

120

Ser

Asp

Asn

Val

Glu

200

Lys

Thr

Thr

Ser

Arg

Pro

Ala

Val

185

Tyr

Thr

Leu

His

Val

Thr

Glu

Lys

170

Ser

Lys

Ile

Pro

-250-

Thr

Phe

Pro

Val

155

Thr

Val

Cys

Ser

Pro

Cys

Leu

Glu

140

Lys

Lys

Leu

Lys

Lys

220

Ser

Pro

Phe

125

Val

Phe

Pro

Thr

Val

205

Ala

Arg

Pro

Pro

Thr

Asn

Arg

Val

190

Ser

Lys

Glu

Cys

Pro

Cys

Trp

Glu

175

Leu

Asn

Gly

Glu

Pro

Lys

Val

Tyr

160

Glu

His

Lys

Gln

Met



225

Thr Lys

Ser Asp

Tyr Lys

Tyr Ser

290

Phe Ser

305

Lys Ser

<210>
<211>
<212>

<213>

<220>

<223>

Asn

Ile

Thr

275

Lys

Cys

Leu

115

33

PRT

Gln

Ala

260

Thr

Leu

Ser

Ser

Val

245

Val

Pro

Thr

Val

Leu

325

230

Ser

Glu

Pro

Val

Met

310

Ser

Leu

Trp

Val

Asp

295

His

Pro

Thr

Glu

Leu

280

Lys

Glu

Gly

30883

Cys Leu

250

Ser Asn

265

Asp Ser

Ser Arg

Ala Leu

Lys

Trinh tu téng hgp Nhan tao

235

Val

Gly

Asp

Trp

His

315

Lys

Gln

Gly

Gln

300

Asn

peptit Ea cua IGF-1 cta ngudi dét bién

-260-

Gly

Pro

Ser

285

Gln

His

Phe

Glu

270

Phe

Gly

Tyr

Tyr

255

Asn

Phe

Asn

Thr

240

Pro

Asn

Leu

vVal

Gln

320



<400>

30883

115

Val Gln Ala Gln Gln His Thr Asp Met Pro Lys Thr Gln Lys Glu Val

1

5 10 15

His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly Asn Lys Asn Tyr Gln

Met

<210>

<211>

<212>

<213>

<220>

<223>

<400>

20 25 30

116
329
PRT

Trinh tu téng hop Nhan tao

Protein IGF-1 clia ngudi @6t bién: hIGFl-Ea-hFc mut 12

116

Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val Cys Gly

1

5 10 15

Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser Ser Ser

20 25 30

Ala Arg Ala Pro Gln Thr Gly Ile Val Asp Glu Cys Cys Phe Arg Ser

-261-



Cys

Lys

65

Lys

Asn

Ala

Pro

Val

145

vVal

Asp

50

Ser

Glu

Tyr

Pro

Lys

130

Val

Asp

35

Leu

Ala

Val

Gln

Glu

115

Asp

Asp

Gly

Arg

Val

His

Met

100

Ala

Thr

Val

Val

Arg

Gln

Leu

85

Gly

Ala

Leu

Ser

Glu

165

Leu

Ala

70

Lys

Ser

Gly

Met

His

150

Val

Glu

55

Gln

Asn

Asp

Gly

Ile

135

Glu

His

40

Met

Gln

Ala

Lys

Pro

120

Ser

Asp

Asn

30883

Tyr

His

Ser

Thr

105

Ser

Arg

Pro

Ala

Cys

Thr

Arg

90

His

Val

Thr

Glu

Lys

170

Ala

Asp

75

Gly

Thr

Phe

Pro

Val

155

Thr

-262-

Pro

60

Met

Ser

Cys

Leu

Glu

140

Lys

Lys

45

Leu

Pro

Ala

Pro

Phe

125

Val

Phe

Pro

Lys

Lys

Gly

Pro

110

Pro

Thr

Asn

Arg

Pro

Thr

Asn

95

Cys

Pro

Cys

Trp

Glu

175

Ala

Gln

80

Lys

Pro

Lys

Val

Tyr

160

Glu



Gln

Gln

Ala

Pro

225

Thr

Ser

Tyr

Tyr

Phe

Tyr

Asp

Leu

210

Arg

Lys

Asp

Lys

Ser

290

Ser

Asn

Trp

195

Pro

Glu

Asn

Ile

Thr

275

Lys

Cys

Ser

180

Leu

Ala

Pro

Gln

Ala

260

Thr

Leu

Ser

Thr

Asn

Pro

Gln

Val

245

Val

Pro

Thr

Val

Tyr

Gly

Ile

Val

230

Ser

Glu

Pro

Val

Met

Arg

Lys

Glu

215

Tyr

Leu

Trp

Val

Asp

295

His

Val

Glu

200

Lys

Thr

Thr

Glu

Leu

280

Lys

Glu

30883

Val Ser

185

Tyr Lys

Thr Ile

Leu Pro

Cys Leu

250

Ser Asn

265

Asp Ser

Ser Arg

Ala Leu

-263-

Val

Cys

Ser

Pro

235

Val

Gly

Asp

Trp

His

Leu

Lys

Lys

220

Ser

Lys

Gln

Gly

Gln

300

Asn

Thr

Val

205

Ala

Arg

Gly

Pro

Ser

285

Gln

His

Val

190

Ser

Lys

Glu

Phe

Glu

270

Phe

Gly

Tyr

Leu

Asn

Gly

Glu

Tyr

255

Asn

Phe

Asn

Thr

His

Lys

Gln

Met

240

Pro

Asn

Leu

Val

Gln



305

310

30883

Lys Ser Leu Ser Leu Ser Pro Gly Lys

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Gly Pro

Val Cys

Ser Ser

Phe Arg

50

Lys Pro

117

70

PRT

325
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117

Glu Thr

Gly Asp

20

Ser Arg

35

Ser Cys

Ala Lys

Leu

Arg

Arg

Asp

Ser

Cys Gly Ala

Gly Phe Tyr

Ala Pro Gln

40

Leu Arg Arg

55

Ala

Glu Leu

10

Phe Asn

25

Thr Ser

Leu Glu

-264-

315

IGF-1

Val

Lys

Ile

Met

Asp

Pro

Val

Tyr

60

(G42S)

Ala

Thr

Asp

45

Cys

Leu

Gly

30

Glu

Ala

320

Gln Phe

15

Tyr Gly

Cys Cys

Pro Leu



30883

65 70
<210> 118
<211> 102
<212> PRT

<213> Trinh tu téng hop Nhan tao

<220>

<223> Protein IGF-1 cua ngudi dét bién: hIGFl-Ea-mut 03-G42S

<400> 118

Gly Pro Thr Leu Cys Gly Ala Glu Leu Val Asp Ala Leu Gln Phe Val

Cys Gly Asp Arg Gly Phe Tyr Phe Asn Lys Pro Thr Gly Tyr Gly Ser

20 25 30

Ser Ser Arg Ala Ala Pro Gln Thr Ser Ile Val Asp Glu Cys Cys Phe

35 40 45

Arg Ser Cys Asp Leu Arg Arg Leu Glu Met Tyr Cys Ala Pro Leu Lys

50 55 60

Pro Ala Lys Ser Ala Val Arg Ala Gln Arg His Thr Asp Met Pro Lys

65 70 75 80

Thr Gln Lys Glu Val His Leu Lys Asn Ala Ser Arg Gly Ser Ala Gly

-265-



85

Asn Lys Asn Tyr Arg Met

100

30883

90

-266-

95





