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Linh vuc ky thuit dwoc dé cip

Sang ché dé cap dén peptit c6 hoat tinh dbi v6i thu thé peptit-1 gibng
glucagon va thu thé glucagon t6t hon so véi oxyntomodulin tu nhién, va dugc pham
ding dé ngdn ngira hodc didu tri bénh béo phi chira hoat chit 13 peptit nay.

Tinh trang k¥ thuit clia sang ché

Géan day, su phat trién kinh té va nhiing thay dbi vé 16i song dang din dén
nhitng thay d6i vé thoi quen in udng. Nguyén nhan chinh 1am gia tang thira can va ty
1€ bénh béo phi & ngudi hién dai 1a do &n thirc dn ¢6 ham luong calo cao nhu thirc dn
nhanh va thiéu tap luyén. T4 chtic y té thé gidi (World Health Organization - WHO)
u6c tinh ring hon 1 ty ngudi trén toan thé gidi 13 béo phi va it nht 300 triéu nguoi
trong sb ho 12 béo phi v& mat 1am sang. Cu thé, 250.000 nguoi chét mdi nam & chau
Au va hon 2,5 triéu ngudi trén toan thé gi¢i chét mdi nam do thira can (World Health
Organization, Global Strategy on Diet, Physical Activity and Health, 2004).

Thira cAn va béo phi 1am tang huyét ap va muc colesterol 1am xuét hién hodc
gay trdm trong nhiéu bénh khic nhu bénh tim mach, bénh dai dudng, va bénh khép,
va ciing 12 nguyén nhan chinh 1am gia ting ty 1é méc phai bénh xo cing dong mach,
bénh tang huyét 4p, chung ting lipit huyét hodc bénh tim mach & tré em hodc thanh
thiéu nién ciing nhu & nguoi trudng thanh.

Bénh béo phi 13 cin bénh nghiém trong gy ra nhidu bénh khéc trén toan thé
giéi. Nguoi ta cho rang dé khic phuc dugc cin bénh nay thi cin phai ¢6 su nd luc
clia mdi ca nhan, tuy nhién bénh nhan bi méc bénh béo phi thiéu kha ning tu kidm
so4t. Bénh béo phi rat khé diéu tri vi né 13 rbi loan phirc tap lién quan dén qua trinh
diéu hoa sy thém #n va qué trinh chuyén héa ning luong. P& didu tri bénh béo phi,
can diéu trj cac bién dong bat thudng lién quan dén qua trinh didu hoa su thém &n va
qué trinh chuyén héa ning lugng cliing v6i nd Iyc ciia bénh nhan bi mic bénh béo phi.
Nhiéu nd luc di duge thuc hién nhim phat trién thudc c6 kha ning diéu tri cac bién
dong bat thudng nay. D3 c6 nhiéu cb ging d& phat trién cac thude nhu Rimonabant
(Sanofi-Aventis), Sibutramin (Abbott), Contrave (Takeda), va Orlistat (Roche),
nhung chiing ¢6 nhugce diém 13 ¢ tic dung bét loi nghiém trong hodc tac dung chéng
béo phi rat thip. Vi du, dd c6 théng béo ring Rimonabant (Sanofi-Aventis) cd tac
dung phu lién quan dén réi loan than kinh trung wong, Sibutramin (Abbott) va
Contrave (Takeda) c6 tic dung phu lién quan dén tim mach, va Orlistat (Roche) chi
lam gidm dugc 4 kg trong lugng khi ding thude trong 1 nim. Pang tiéc 13, vAn chua
c6 tac nhan tri bénh béo phi c6 thé duoc ké don mot cach an toan cho bénh nhan bi
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méc bénh béo phi.

Nhiéu nghién ctru dd duoc thuc hién dé phat trién tic nhéan tri bénh béo phi
khong c6 cac nhuoce diém cia thude chdng béo phi thong thudng. Gan day, ngudi ta
da cht ¢ nhiéu dén din xuét glucagon. Glucagon dugc tuy san xuét khi mirc glucoza
trong mau ha Xuéng do tac dong cua céc thudc hodc can bénh khac, do thiéu hut
hormon hoic enzym. Glucagon kich thich phan giai glycogen trong gan, va tao didu
kién thun loi cho viéc giai phong glucoza d& lam ting mic glucoza huyét dén
khoang binh thudng. Ngoai tac dong dén viéc 1am ting mic glucoza huyét, glucagon
con e ché sy thém an va hoat hoa lipaza man cam hormon (HSL) ctia c4c té bao tao
m& dé tao didu kién thuan loi cho qua trinh phan giai lypit, nho d6 ¢6 tac dung chéng
béo phi. Mot trong nhitng din xuit cta glucagon 13 peptit-1 gidng glucagon (GLP-1)
dang dugc phat trién 1am tic nhan tri ching ting glucoza huyét & bénh nhan mic
bénh dai dudng, va né thuc hién chirc nang kich thich téng hop va tiét insulin, dé wc
ché qua trinh tiét glucagon, 1am chim qua trinh 1am rdng da day, 1am ting muc st
dung glucoza, va trc ché sy hip thu thirc an. Exendin-4 dugc phén 1ap tir noc cuia thin
lan c6 khoang 50% axit amin twong ddng véi GLP-1 va cling dugc bdo céo 14 cb thé
hoat hoa thu thé GLP-1, nhd d6 1am cai thién ching tdng glucoza huyét ¢ bénh nhan
méc bénh dai duong. Tuy nhién, da c6 bao céo rang thude chdng béo phi chira GLP-1
c6 cac tac dung phu nhu chig ndn va budn nén.

Vi viy, nhu mot giai phap thay thé cho GLP-1, ngudi ta di chi ¥ tp trung
hon vao oxyntomodulin, peptit c6 ngudn gdc tir tién chit glucagon, pre-glucagon gin
két v6i thu thé cta hai peptit, GLP-1 va glucagon. Oxyntomodulin 13 tac nhan tri liéu
chéng béo phi hiéu luc vi n6 e ché sy hip thu thic dn nhu GLP-1, thic day cam
giac no, va c¢6 hoat tinh phan giai m& nhu glucagon. ,

Dua trén chic nang kép cua peptit oxyntomodulin, nguoi ta da tich cuc
nghién ctru n6 1am thude dé didu tri bénh béo phi. Vi du, patent Han Qudc sé 925017
d& cap dén duoc phdm chira oxyntomodulin 1am hoat chat dé diéu tri béo phi & ngudi,
dugc dung qua duong miéng, ngoai duong ti€u hda, qua niém mac, qua truc trang,
duédi da, hodc qua da. Tuy nhién, da c6 bdo céo rang thudc chdng béo phi chua
oxyntomodulin ¢6 chu ki ban ri in vivo ngin va hiéu qua diéu tri thip, mic du duoc
dung & liéu cao 3 1an mdi ngay. Do viy, ngudi ta da nd luc cai thién chu ky ban 13 in
vivo hodc tac dung didu tri cia oxyntomodulin dbi véi bénh béo phi bang cach cai
bién no.

Vi du, chét cha van oxyntomodulin kép (Merck) dugc diéu ché bang cach
thay thé L-serin bing D-serin & vi tri 2 cia oxyntomodulin dé 1am ting d6 bén véi
dipeptidyl peptidaza-IV (DPP-IV) va ddng thoi gin gbc colesterol & dau C dé lam
tang chu ky ban rd mau. ZP2929 (Zealand) dugc didu ché bang cach thay thé L-serin
bing D-serin & vi tri 2 dé ting cudong dd bén véi DPP-IV, thay thé arginin bing
alanin & vi tri 17 dé ting cudng d6 bén véi proteaza, thay thé metionin bang lysin &
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vi trf 27 dé tang cudng do dn dinh oxy hoa, va thay thé glutamin bang axit aspartic va
alanin & céc vi trf 20 va 24 va asparagin bang serin & vi tri 28 dé ting cudong do on
dinh khir amit hoa. Tuy nhién, mac du chu ky bén ra cua chét chu van oxyntomodulin
kép (Merck) dugc ting cuong tdi muc dai hon 8§~12 phut so v6i oxyntomodulin tu
nhién, n6 van c¢6 chu ky béan ra in vivo rit ngin 13 1,7 gio va lidu dung ctia né ciling
cao chimg vai mg/kg. Dang tiéc 13, oxyntomodulin hodc dan xuét ctia ching co
nhuoc diém 13 phai dung lidu cao hing ngay do chu ky ban ra ngan va hiéu qua thép.

Ban chét k§ thuit ciia sang ché

Céc tac gia sang ché da phat trién din xuét oxyntomodulin bang cach cai bién
trinh tu axit amin ciia oxyntomodulin tu nhién nham ting cudng tac dung didu tri ctia
n6 déi voi bénh béo phi va 1am giam lidu dung cta n6. Qua dé, cac tic gia sang ché
d4 phét hién ra ring din xuét oxyntomodulin ¢6 hoat tinh ddi véi thu thé glucagon va
thu thé GLP-1 t4t hon so véi oxyntomodulin tyr nhién, nhe d6 thuc hién dugc sang
ché nay. _

Theo mot muc dich, sang ché @& xuét peptit c6 tac dung diéu tri rat tot dbi véi
bénh béo phi.

Theo mét muc dich khac, sang ché dé xuit duoc phdm ding dé ngin ngilra
hodc diéu tri bénh béo phi, chira peptit.

Theo mdt muc dich khac nita, sang ché mo ta phuong phap ngin ngira hoic
diéu tri bénh béo phi bang cach cho ddi tugng str dung peptit hodc ché phim theo
sang ché.

Theo mot muc dich khéac nita, sdng ché mo ta viéc st dung peptit dé bao ché
thudc ngan ngira hodc diéu tri bénh béo phi.

Hiéu qua c6 logi A

Khéng giéng nhu oxyntomodulin tu nhién, peptit theo sang ché 1am giam su
hép thu thirc n, tc ché qué trinh 13m rong da day, va tao diéu kién thuan loi cho qué
trinh phéan giai lypit ma khong c6 cac tac dung phy, va con cé tac dung hoat hoa thu
thé rat tét. Do vdy, né c6 thé duge sit dung rong rai trong diéu tri bénh béo phi dat an
toan va hiéu qua.

MBS ta vit tit hinh vé
Fig. 1 1a dd thi thé hién su thay ddi v& muc hip thu thirc an theo liéu ding
oxyntomodulin hogc din xuat oxyntomodulin.

MBS ta chi tiét sang ché
Pé dat dugc cac muc dich néu trén, theo mot khia canh, sang ché dé xuét
peptit bao gdm trinh ti axit amin c6 cong thirc 1 sau.
R1-X1-X2-GTFTSD-X3-X4-X5-X6-X7-X8-X9-X10-X11-X12-X13-X14-X1



33462

5-X16-X17-X18-X19-X20-X21-X22-X23- X24-R2 (SEQ ID NO: 51) (Cong thirc 1)
trong d6 ‘

R1 1a histidin, desamino-histidyl, dimetyl-histidyl (N-dimetyl-histidyl),
beta-hydroxyimidazopropionyl, 4-imidazoaxetyl, beta-carboxy imidazopropionyl
hodc tyrosin;

X1 1a Aib(axit aminoisobutyric), d-alanin, glyxin, Sar(N-metylglyxin), serin,
hodc d-serin;

X2 la axit glutamie hodc glutamin;

X3 1a leuxin hoic tyrosin;

X4 13 serin hodc alanin;

X5 1a lysin hodc arginin;

X6 1a glutamin hodc tyrosin;

X7 1a leuxin hodc metionin;

X8 la axit aspartic hodc axit glutamic;

X9 13 axit glutamic, serin, axit alpha-metyl-glutamic hodc bi khuyét;

X10 1a glutamin, axit glutamic, lysin, arginin, serin hodc b1 khuyét;

X11 1a alanin, arginin, valin hodc bi khuyét;

X12 13 alanin, arginin, serin, valin hogc bi khuyét;

X13 14 lysin, glutamin, arginin, axit alpha-metyl-glutamic hoic bi khuyét;

X14 1a axit aspartic, axit glutamic, leuxin hoac bi khuyét;

X15 1 phenylalanin hodc bi khuyét;

X16 1a isoleuxin, valin hoic bi khuyét;

X17 la alanin, xystein, axit glutamic, lysin, glutamin, axit
alpha-metyl-glutamic hoic bj khuyét;

X18 1 tryptophan hoic bi khuyét;

X19 13 alanin, isoleuxin, leuxin, serin, valin hoic bi khuyét;

X20 12 alanin, lysin, metionin, glutamin, arginin hozc bi khuyét;

X21 14 asparagin hodc bi khuyét;

X22 14 alanin, glyxin, threonin hodc bi khuyét;

X23 14 xystein, lysin hodc bi khuyét;

X24 14 peptit c6 tir 2 dén 10 axit amin chira hdn hop cia alanin, glyxin va
serin, hoac bi khuyét; va

R2 13 KRNRNNIA (SEQ ID sb 32), GPSSGAPPPS (SEQ ID sb 33),
GPSSGAPPPSK (SEQ ID sb 34), HSQGTFTSDYSKYLD (SEQ ID sé 35),
HSQGTFTSDYSRYLDK (SEQ ID s6 36), HGEGTFTSDLSKQMEEEAVK (SEQ
ID s6 37) hoic bi khuyét (bi loai trir néu trinh ty axit amin c6 cong thic 1 gibng véi
trinh tu ctia SEQ ID s6 1).

Trong ban mé ta ndy, thudt ngft "peptit" nghia 13 hop chét cia hai hodc nhidu
6-axit amin duoc ndi béi lién két peptit. D6i véi muc dich theo sang ché, né ¢6 nghia
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la peptit hoat hoa ca thu thé GLP-1 va thu thé glucagon dé c6 tic dung chéng béo phi.
Peptit theo sang ché bao gdm peptit, dan xuét peptit hoic chét tuong tu peptit duoc
diéu ché bang cach bd sung, khuyét doan hoic thay thé axit amin ctia oxyntomodulin
dé hoat hoa ca thu thé GLP-1 va thu thé glucagon & mirc cao so véi oxyntomodulin
tu nhién.

Axit amin duoc d& cip trong ban mo t& ndy duoc viét tit theo quy tic danh
phap cua IUPAC-IUB nhu sau:

Alanin A Arginin R
Asparagin N Axit aspartic D
Xystein C Axit glutamic E
Glutamin Q Glyxin G
Histidin H Isoleuxin I
Leuxin L Lysin K
Metionin M Phenylalanin F
Prolin P Serin S
Threonin T Tryptophan W
Tyrosin Y Valin \Y

Theo sang ché, peptit bao ham peptit bét ky duge diéu ché bang cach thay thé,
bd sung, khuyét doan hozc cac cai bién sau phién ma (vi du, metyl hoa, axyl hoa,
ubiquitin héa, tao lién két cong hod tri ndi phan tir) trong trinh tu axit amin cta
oxyntomodulin (HSQGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIA, SEQ
ID s6 1) @ hoat hoa glucagon va thu thé GLP-1 ddng thoi. Khi thay thé hodc bd sung
axit amin, axit amin bét k¥ trong s6 20 axit amin thudng phat hién dugc trong protein
nguoi cling nhu axit amin khong dién hinh hodc khong xuét hién trong tu nhién cé
thé dugc st dung. Cac ngudn axit amin khong dién hinh sin c6 trén thi trudng bao
gdém Sigma-Aldrich, ChemPep Inc., vd Genzyme Pharmaceuticals. Peptit bao gbdm
c4c axit amin nay va trinh tu peptit khong dién hinh c6 thé dugc téng hop va dugc
mua tir cdc nha cung cdp thuong mai, vi du, American Peptide Company hodc
Bachem (USA) hodc Anygen (Korea).

Dé ting cudng hoat tinh ctia oxyntomodulin kidu dai d6i véi thy thé glucagon
va thu th8 GLP-1, peptit theo sang ché c6 thé dugc thé bang 4-imidazoaxetyl trong
d6 alpha cacbon cta histidin ¢ vi tri 1 cta trinh ty axit amin dugc dai dién bang SEQ
ID sb 1 bi khuyét, desamino-histidyl trong d6 nhom amin ddu N bi khuyét,
dimetyl-histidyl (N-dimetyl-histidyl) trong d6 nhém amin diu N dugc ci bién bang
hai nhdm metyl, beta-hydroxy imidazopropionyl trong d6 nhém amin dau N dugc thé
bang nhom hydroxyl, hoic beta-carboxy imidazopropionyl trong d6 nhém amin dau
N duoc thé bing nhém carboxyl. Ngoai ra, ving gin két thu thé GLP-1 c6 thé dugc
thé bing axit amin dé ting cudng cac lién két ky nu6c va ion hodc céc t6 hop cta
ching. M6t phan trinh tu oxyntomodulin ¢6 thé dugc thé bang trinh tu axit amin cla
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GLP-1 hoic Exendin-4 dé ting cudng hoat tinh thu thé GLP-1.

Ngoai ra, mdt phan trinh tu oxyntomodulin c¢6 thé duoc thé bang trinh tyr [am
4n dinh hinh xo4n 8¢ alpha. Tét hon 13, axit amin & cdc vi trf 10, 14, 16, 20, 24 va 28
clia trinh tu axit amin ¢6 cong thirc 1 ¢6 thé duoc thé bang axit amin hodc dan Xuét
axit amin chtta Tyr(4-Me), Phe, Phe(4-Me), Phe(4-Cl), Phe(4-CN), Phe(4-NO,), -
Phe(4-NH,), Phg, Pal, Nal, Ala(2-thienyl) va Ala(benzothienyl) dugc biét 1a 1am 6n
dinh hinh xo#n ¢ alpha, va khong bi han ché v& dang va s luong axit amin hoic
dAn xuét axit amin lam én dinh hinh xoén éc alpha dugc cai xen vao. Tét hon 13, axit
amin & cac vi tri 10 va 14, 12 va 16, 16 va 20, 20 va 24, va 24 va 28 co thé ciing
duoc thé 1an luot bing axit glutamic hodc lysin dé tao thanh vong, va khong bi han
ché v& sb lugng cac vong duogc cai xen vao. Tt nhit, néu peptit ¢6 thé 1a peptit c6
trinh tu axit amin dugc chon tlr cac cong thire tir 2 dén 6 sau.

Theo mét phuong an cu thé, peptit theo sang ché 1 dan xuit oxyntomodulin
bao gdm trinh ty axit amin c6 cong thirc sau 2 trong d6 trinh tu axit amin cta
oxyntomodulin dugc thé béng trinh tu axit amin cua exendin hodc GLP-1.

R1-A-R3 (SEQ ID NO: 52) (Cong thic 2)

Theo mét phuong an cu thé khac, peptit theo séng ché 13 dan xuét
oxyntomodulin bao gdm trinh tir axit amin c6 cong thic sau 3, duge diéu ché bang
cach lién két mét phén trinh tur axit amin cia oxyntomodulin va mot phén trinh tu
axit amin cta exendin hodc GLP-1 qua ciu néi axit amin thich hop.

R1-B-C-R4 (SEQ ID NO: 53) (Cdng thtc 3)

Theo mdt phuong an cu thé khac nita, peptit theo sang ché 13 din xuit
oxyntomodulin bao gdm trinh tu axit amin c6 cong thirc 4 sau, trong d6 mot phan
trinh tu axit amin cia oxyntomodulin dugc thé bing axit amin c¢6 kha ning ting
cudng 4i luc gin két voi thu thé GLP-1, vi du, Leu & vi tri 26 gin két v6i thu thé
GLP-1 bang tuong tac ky nuéc duwge thé bang gdc ky nuéc, Ile hoic Val.

R1-SQGTFTSDYSKYLD-D1-D2-D3-D4-D5-LFVQW-D6-D7-N-D8-R3
(SEQ ID NO: 54) (Cong thirc 4)

Theo mdt phuong an cu thé khac nita, peptit theo sang ché 13 dan xuat
oxyntomodulin bao gdm Cong thirc 5 sau, trong d6 mot phan trinh tu axit amin bi
khuyét, duge bd sung, hoic duoc thé bing axit amin khéc dé tang cudng hoat tinh
ctia oxyntomodulin ty nhién dbi véi thu thé GLP-1 va thu thé glucagon.

R1-E1-QGTFTSDYSKYLD-E2-E3-RA-E4-E5-FV-E6-WLMNT-E7-R5
(SEQ ID NO: 55) (Céng thirc 5)

Trong c4c Cong thie tir 2-dén 5, R1 14 gidng nhu trong phén mo ta c6 cong
thac 1; 7

A dugc chon tir nhém bao gbém:
SQGTFTSDYSKYLDSRRAQDFVQWLMNT (SEQ ID sb 38),
SQGTFTSDYSKYLDEEAVRLFIEWLMNT (SEQ ID s6 39),
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SQGTFTSDYSKYLDERRAQDFVAWLKNT (SEQ ID s 40),
GQGTFTSDYSRYLEEEAVRLFIEWLKNG (SEQ ID s6 41),
GQGTFTSDYSRQMEEEAVRLFIEWLKNG (SEQ ID s6 42),
GEGTFTSDLSRQMEEEAVRLFIEWAA (SEQ ID s6 43), va
SQGTFTSDYSRQMEEEAVRLFIEWLMNG (SEQ ID s6 44);

B duoc chon tir nhém bao gém:
SQGTFTSDYSKYLDSRRAQDFVQWLMNT (SEQ ID 56 38),
SQGTFTSDYSKYLDEEAVRLFIEWLMNT (SEQ ID 56 39),
SQGTFTSDYSKYLDERRAQDFVAWLKNT (SEQ ID s6 40),
GQGTFTSDYSRYLEEEAVRLFIEWLKNG (SEQ ID s6 41),
GQGTFTSDYSRQMEEEAVRLFIEWLKNG (SEQ ID s6 42),
GEGTFTSDLSRQMEEEAVRLFIEWAA (SEQ ID s 43),
SQGTFTSDYSRQMEEEAVRLFIEWLMNG (SEQ ID s6 44),
GEGTFTSDLSRQMEEEAVRLFIEW (SEQ ID s6 45), va
SQGTFTSDYSRYLD (SEQ ID s 46);

C 14 peptit c6 tir 2 dén 10 axit amin chira hdn hop cla alanin, glyxin va serin;

D1 14 serin, axit glutamic hodc arginin;

D2 1a arginin, axit glutamic hodc serin;

D3 1a arginin, alanin hodc valin;

D4 1a arginin, valin hodc serin;

D5 1a glutamin, arginin hodc lysin;

D6 1a isoleuxin, valin hodc serin;

D7 1a metionin, arginin hodc glutamin;

D8 1a threonin, glyxin hodc alanin;

El 1a serin, Aib, Sar, d-alanin hodc d-serin;

E2 1a serin hoac axit glutamic;

E3 1a arginin hodc lysin;

E4 1a glutamin hodc lysin;

E5 1a axit aspartic hodc axit glutamic;

E6 la glutamin, xystein hogdc lysin;

E7 14 xystein, lysin hodc bi khuyét;

R3 12 KRNRNNIA (SEQ ID s 32), GPSSGAPPPS (SEQ ID s6 33) hoic
GPSSGAPPPSK (SEQ ID s6 34);

R4 14 HSQGTFTSDYSKYLD (SEQ ID s 35), HSQGTFTSDYSRYLDK
(SEQ ID sb 36) hoic HGEGTFTSDLSKQMEEEAVK (SEQ ID s6 37); va,

R5 1a KRNRNNIA (SEQ ID s6 32), GPSSGAPPPS (SEQ ID 56 33),
GPSSGAPPPSK (SEQ ID sb 34) hoic bi khuyét (bi loai trir néu trinh ty axit amin c¢6
cong thirc tir 2 dén 5 13 gidng véi trinh tw ctia SEQ ID s6 1).

Tét hon, néu peptit theo sang ché c6 thé 12 peptit c6 Cong thirc 6 sau:
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R1-X1-X2-GTFTSD-X3-X4-X5-X6-X7-X8-X9-X10-X11-X12-X13-X14-X1
5-X16-X17-X18-X19-X20-X21-X22-X23- X24-R2
(SEQ ID NO: 56) (Cong thirc 6)
trong do:

R1 12 histidin, desamino-histidyl, 4-imidazoaxetyl hogc tyrosin;

X1 1a Aib(axit aminoisobutyric), glyxin hodc serin;

X2 14 axit glutamic hodc glutamin;

X3 1a leuxin hodc tyrosin;

X4 1a serin hoac alanin;

X5 1a lysin hoac arginin;

X6 1a glutamin hodc tyrosin;

X7 1a leuxin hodc metionin;

X8 1a axit aspartic hodc axit glutamic;

X9 1a axit glutamic, axit alpha-metyl-glutamic hodc bi khuyét;

X10 1a glutamin, axit glutamic, lysin, arginin hodc bi khuyét;

X11 12 alanin, arginin hogc bj khuyét;

X12 14 alanin, valin hodc bi khuyét;

X13 1a lysin, glutamin, arginin, axit alpha-metyl-glutamic hodc bi khuyét;

X14 1a axit aspartic, axit glutamic, leuxin hodc bi khuyét;

X15 1a phenylalanin hoic bi khuyét;

X16 14 isoleuxin, valin hodc bi khuyét;

X17 la alanin, xystein, axit glutamic, glutamin, axit alpha-metyl-glutamic
hoic bi khuyét;

X18 14 tryptophan hoic bi khuyét;

X19 14 alanin, isoleuxin, leuxin, valin hodc bi khuyét;

X20 13 alanin, lysin, metionin, arginin hodc bi khuyét;

X21 1 asparagin hodc bi khuyét;

X22 14 threonin hozc bi khuyét;

X23 la xystein, lysin hodc bi khuyét;

X24 13 peptit c6 tir 2 dén 10 axit amin chira glyxin hogc bi khuyét; va

R2 1a KRNRNNIA (SEQ ID s6 32), GPSSGAPPPS (SEQ ID s 33),
GPSSGAPPPSK (SEQ ID s6 34), HSQGTFTSDYSKYLD (SEQ ID sb 35),
HSQGTFTSDYSRYLDK (SEQ ID s6 36), HGEGTFTSDLSKQMEEEAVK (SEQ
ID s6 37) hoic bi khuyét (bi loai trir néu trinh tw axit amin c6 cong thirc 6 gidng véi
trinh tir ctia SEQ ID s6 1).

T6t hon nita 14 peptit theo sang ché ¢6 thé dugc chon tir nhém chira peptit ¢6
c4c SEQ ID s tir 1 dén 31. Con tét hon nira néu peptit theo sang ché c6 thé 1a dan
xuit oxyntomodulin durge md ta trong Bang 1 ctia Vi du 2-1.

Oxyntomodulin ¢ hoat tinh ctia hai peptit, GLP-1 va glucagon. GLP-1 lam
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giam glucoza huyét, lam giam mirc hép thu thic in, va tc ché qué trinh 1am rdng da
day, va glucagon 1am ting glucoza huyét, tao diéu kién thuén loi cho qua trinh phan
giai lypit va 1am giam thé trong bang cach lam ting qua trinh chuyén héa nang luong.
Céc tac dung sinh hoc khac nhau cua hai peptit ndy co thé gy ra cac tic dung khong
mong mudn nhu 1am ting glucoza huyét néu glucagon c6 téc dung uvu thé hon so véi
GLP-1, hodc gdy ra budn nén va ching non néu GLP-1 c6 tic dung uu thé hon so v&i
glucagon. Vi vdy, din xuit oxyntomodulin theo sing ché khong nhitng lam ting
dugc céac hoat tinh nay, vi du, axit amin & vi tri 1 va 11 cta oxyntomodulin kim ham
hoat tinh cua glucagon, ma c6 thé duoc cai bién dé 1am can béng ty 1€ hoat tinh cta
glucagon va GLP-1.

Céc tAc gia séng ché da thuc hién cac thir nghiém in vitro dé chimg minh ring
peptit theo sang ché c6 hoat tinh rat tot d6i v6i thu thé GLP-1 va thu thé glucagon, so
v6i oxyntomodulin. Do vay, da goi y rang peptit theo sang ché hoat hoa thu thé
GLP-1 va thy thé glucagon ¢6 téc dung didu tri déi v&i bénh béo phi t6t hon nhiéu so
vGi oxyntomodulin thong thuong. Ngoai ra, tac dung rc ché ciia n6 ddi v6i mic hap
thu thttc an in vivo duge kidm tra, va né c6 tac dung e ché ddi véi mirc hip thu thic
an t6t hon nhiéu so v&i oxyntomodulin thong thuong (Fig. 1).

Ngudi ¢6 hidu biét trung binh trong linh vuc nay hidu rd ring khi din xuat
oxyntomodulin theo sang ché duoc cai bién bang cach st dung k§ thuét thong thudng,
bao gbm cai bién bang polyme nhu PEG va mach dudng hodc dung hop véi albumin,
transferrin, axit béo, va immunoglobulin dé cai thién tac dung diéu tri cta dan Xuét
oxyntomodulin, ching s€& c6 tdc dung didu tri cuc tét so v6i oxyntomodulin tur nhién.
Vi vy, din xudt oxyntomodulin dugc cii bién ciing ndm trong pham vi ctia sang ché.

Theo mdt khia canh khac, sang ché d& xuét polynucleotit ma hoa peptit.

Thuat ngi "tinh twong déng", khi duge sir dung trong ban mo ta nay dbi véi
polynucleotit, chi ra mic twong tu vé trinh tu gifta trinh ty axit amin kiéu dai hoic
trinh tu nucleotit kiéu dai, va bao gém trinh ty gen c6 75% hodc cao hon, t5t hon 1a
85% hodc cao hon, tot hon nita 14 90% hodc cao hon va tham chi t6t hon nita 12 95%
hodc cao hon twong ddng véi trinh tu polynucleotit ma héa peptit. Panh gia tinh
twong ddng co6 thé duge thuc hién bing mit thuong hozc bang cach sir dung chwong
trinh s&n c6 trén thi truong. Bing cach st dung chuong trinh may tinh sén c6 trén thi
trudng, tinh trong ddng gitta hai hogc nhiéu trinh tu ¢6 thé dugc biéu dién dué6i dang
ty 18 phin tram (%), va tinh tvong ddng (%) gitta cac trinh ty lién k& c6 thé duge
danh gia. Polynucleotit ma héa peptit dugc cai xen vao véc-to va dugce biéu hién dé
thu dugc lugng peptit 16n.

Theo khia canh khac nita, sang ché dé xuit duoc pham ding dé ngan hgira
hodc diéu tri bénh béo phi chira peptit.

Trong ban mo ta nay, thudt nglt "ngan nglra" nghia la tat ca cac tic dong ma
nhd d6 sy xudt hién ctia bénh béo phi duge kim lai hodc chim phat trién bang cach
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dung peptit hodc dugc pham, va thudt ngit "didu tri" nghia 1 tit ca cic tic dong ma
nhd d6 cac triéu chimg bénh béo phi dugc cai thién hodc dugc cai bién theo huéng
thuénlqibéngcédldﬁngpepﬁthoécduqcphénL

Trong ban mo ta nay, thuat ngit "dung" nghia 1a viéc dua luong chét da xac
dinh truéc vao ngudi bénh bing phuong phép thich hop bat ky. Dugc pham theo
sang ché c6 thé duge ding qua dudng ding bét ky trong s6 cac con dudng thong
thuong, chung nao né co thé dat dén mdé mong mudn, vi du, nhung khong chi gi6i
han &, trong mang bung (IP), tinh mach, trong co, dudi da, trong da, qua duong
miéng, khu tr, qua mfii, trong phdi, hodc trong truc trang. Tuy nhién, do peptit dugc
tiéu hoa khi dung qua duong nﬁéng,hoatchétcﬂaAduqc;phénldé dung qua duong
miéng can duoc phu hodc dugc bao ché dé bao vé chéng lai qua trinh thoai hda trong
da day.

Trong ban md ta nay, thudt nglt "bénh béo phi" dung dé chi su tich tu luong
du cta md chira m& trong co thé, va chi sd khéi lugng co thé (thé trong (kg) chia cho
binh phuong chiéu cao (m)) 16n hon 25 duge xem 1a béo phi. Bénh béo phi thudng bi
gdy ra boi sy mat can bang ning luwong, khi lugng thie dn hép thu vuot qua lugng
ning luong tiéu hao trong khoang thoi gian dai. Bénh béo phi 1a bénh chuyén héa
anh hudng dén toan bd co thé, va lam ting nguy co cho bénh dai dudng, chimg ting
lipit huyét, réi loan chtic ning gi6i tinh, bénh khép, va bénh tim mach, va trong mot
s trudong hop, lién quan dén ty 1& méc phai bénh ung thu.

Duoc phénltheo sang ché co thé cén_ch&a.chétrnang duoc dung, ta4 duoc,
hodc chit pha lodng. Trong bin md ta ndy, thuat ngit "dugc dung" c6 nghia 1a duge
phim du dé dat dugc tac dung didu tri ma khong gay ra tdc dung phu c6 hai, va cé
thé dugc dé dang xac dinh tuy thudc vao loai bénh, tudi, thé trong, tinh trang suc
khoe, gi6i tinh cia nguoi bénh, va do nhay voi thude, dudong dung, kiéu dung, tAn
suét dung, khoang thoi gian diéu tri, thudc duoc st dung Kkét hop hoac déng thoi voi
dugc phim theo sang ché nay, va cac yéu t khac da biét trong y hoc.

Dugc phdm bao gbm din xudt theo sang ché c6 thé con chtra chat mang duoc
dung. Dé diing qua dudng miéng, chit mang c6 thé bao gdm, nhung khong chi gidi
han &, chét két dinh, chét boi tron, chat gay ra, ta dugc, chit hoa tan, chét phan tan,
chét tao 6n dinh, chét tao huyén dich, chét tao mau, va chét diéu huong. Dbi vé6i ché
phém tiém duoc, chat mang c6 thé bao gém chét dém, chét bao quan, thuéc'giém dau,
chat hoa tan, cht ding truong, va chat tao 6n dinh. Déi voi ché phdm dé dung khu
trd, chét mang c6 thé bao gém bazo, ta dugc, chit béi tron, va chit bao quan.

Dugc pham theo sdng ché ¢6 thé dugc bao ché thanh nhidu dang lidu luong
két hop v6i chit mang duge dung trén day. Vi du, dé dung qua dudng miéng, dugc
phrflm ¢6 thé duge bao ché thanh vién nén, thudc vién, vién nang, con ngot, huyén
phu, sird hodc dang x0p. Dbi v6i ché phém tiém duge, dugc pham c6 thé duoc bao
ché thanh ampun dudi dang mot lidu duy nhit hodc d6 chua nhiéu liéu. Duoc pham
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cling c6 thé dugc bao ché thanh dung dich, huyén phu, vién nén, vién tron, vién nang
va ché pham c6 tac dung dai.

Mt khéc, vi du vé chét mang, t& dugc, va chét pha loang thich hgp cho dugc
phém bao gém lactoza, dextroza, sucroza, sorbitol, manitol, xylitol, erythritol,
maltitol, tinh b0t, cao su acaxia, alginat, gelatin, canxi phosphat, canxi silicat,
xenluloza, metylxenluloza, vi tinh thé xenluloza, polyvinylpyrolidon, nudc,
metylhydroxybenzoat, propylhydroxybenzoat, bdt talc, magie stearat va dau khoang.
Ngoai ra, dugc phdm c6 thé con chtra chit don, chét chéng dong tu, chit béi tron,
chit gifr 4m, chit diéu huong, va chit khi trung. '

Ngoal ra, dugc phdm theo sang ché c6 thé c6 ché phim bét ky dugc chon tu
nhém bao gdm vién nén, vién tron, bot, hat, vién nang, huyén phu, cac chét 1éng dé
st dung bén trong co thé, nhii tuong, sird, dung dich nuéc vo trung, khong chira
nuGe cac dung moi, ché pham dong khd nhanh va vién thube dan.

Ngoai ra, dugc phim c6 thé duge bao ché thanh dang mot lidu duy nhét thich
hop cho co thé ngudi bénh, va tét hon 13 dugc bao ché thanh ché pham hitu ich cho
thubc peptit theo phuong phap thong thudng trong linh vic duge phim dé duoc ding
bing dudng miéng hoic ngoai dudng tiéu héa nhu qua da, tinh mach, trong co, trong
dong mach, trong tiy sdng, trong tiy song, trong tAm that, phdi, da, dudi da, trong
mang bung (IP), qua miii, trong rut Kkét, dung khu tra, duéi ludi, am dao, hodc truc
trang dung, nhung khong chi gi¢i han & do.

Peptit c6 thé dugc str dung bang cach tron véi nhiéu chit mang dugc dung
nhu nuée mudi sinh Iy hodc dung méi hitu co. Dé lam ting d6 6n dinh hozc kha ning
hép thu, hydrat cacbon nhu glucoza, sucroza hoic dextran, chét chdng oxy hoa nhu
axit ascorbic hodc glutathion, chit cang héa, protein c6 phén tir lugng thap hozc chét
tao 6n dinh khac c6 thé dugc s dung.

Lidu luong va tan sudt ding dugc phdm theo sang ché dugc xac dinh boi
dang hoat chit, ciing v6i nhidu yéu té khac nhu bénh can duge diéu tri, duong ding,
tudi, gioi tinh, va thé trong ctia ngudi bénh, va mirc nghiém trong ctia bénh.

Téng lidu luong hitu hiéu cta duge phim theo sang ché c6 thé dugc dung cho
ngudi bénh trong mét lidu duy nhit, hodc c6 thé duge dung trong khoang thoi gian
dai trong nhiéu liéu theo quy trinh diéu tri phan doan. Trong dugc pham theo séng
ché, ham luong hoat chét c6 thé thay ddi tuy thudc vao mirc nghiém trong ctia bénh.
Tét hon 13, tdng lidu luong hing ngay cla peptit theo sang ché c6 thé nim trong
khoéng tir 0,0001ag dén 500mg cho mdi 1 kg thé trong clia ngudi bénh. Tuy nhién,
liéu hiru hidu cia peptit duoc xac dinh c6 xét dén nhidu yéu t6 khac bao gdm tudi, thé
trong, tinh trang sttc khoe, gidi tinh cia ngudi bénh, mirc nghi€ém trong ctia bénh, ché
do an, va tdc do bai tiét, ngoai duong dung va tAn suét diéu tri cua duoc phém. Vi
vdy, ngudi c¢6 hiu biét trung binh trong linh vure nay c6 thé d& dang x4c dinh lidu
lugng hitu hiéu thich hop d8 st dung cu thé duoc phim theo sang ché. Dugc phdm
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theo sang ché khong bi gi6i han cu thé & ché phdm, va duong dung va kiéu dung,
chimg nao ma né c6 hiéu qua theo sang ché.

Duoc phim theo sang ché c6 khoang thoi gian hiéu qua va do chuén in-vivo
rat t6t, nhor d6 1am giam mét cach dang ké sb lugng va tan suit ding ching.

Ngoai ra, dugc phém c6 thé dugc ding mot minh hodc két hop hodc déng
thoi véi duoc phdm khac c6 tac dung phong ngira hodc diéu tri bénh béo phi. Dugc
phém ¢6 tic dung phong ngira hodc diéu tri bénh béo phi khéng bi gi6i han cu thé, va
¢6 thé bao gbdm chat chi van thu thé GLP-1, chét chi van thu thé leptin, chét Grc ché
DPP-1V, chit d6i khang thu thé Y5, chét dbi khang thu thé hormon tip trung melanin -
(MCH), chét chd van thy thé Y2/3, chét chu van thy thé MC3/4, cht tic ché lipaza da
day/tuy, chit cht van SHT2c, chit chu van thu thé 33A, chit chi van thu thé amylin,
chat ddi khang ghrelin, va/hodc chit ddi khang thu thé ghrelin.

Theo khia canh khéc nita, sang ché mo ta phuong phap ngin ngira hoic didu
tri bénh béo phi, bao gdm budc cho dbi twong ding peptit hodc duge pham chia
ching. .

Theo sang ché, thuat ngir "dbi tuong" 1a dé chi ddi twong nghi c6 c¢6 bénh béo
phi, c6 nghia 1a dong vét c6 vi bao gdbm ngudi, chudt nhit, va vt nudi c6 bénh béo
phi hodc ¢6 ¢6 kha ning méc bénh béo phi. Tuy nhién, ddi tuong bit ky can dugce
didu tri bing peptit hodc duge pham theo sang ché ciing bao ham ma khong gi6i han
pham vi ctia sang ché. Dugc phim chia peptit theo sang ché duoc dung cho ddi
twong nghi c6 ¢6 bénh béo phi, nho d6 didu tri ddi twgng mot cach hiéu qua. Bénh
béo phi 1a nhu dugc mo ta trén day.

Phuong phép tri liéu theo sang ché c6 thé bao gbm budc ding dugc pham
chira peptit & lwong hitu hiéu duoc dung. Tong lidu lugng hing ngay cin duoc xac
dinh qua viéc d4nh gid y khoa thich hop bai thiy thude, va duge ding mot 1an hoic
nhiéu 1an. Déi v6i muc dich theo sang ché, mire liéu lugng hitu higu c6 tic dung diéu
tri cu thé cho nguoi bénh cu thé co thé thay dbi tuy thudce vao nhiéu yéu td khac da
biét trong linh vuc y hoc, bao gém loai va murc do dap ung dat dugc, ché phém cu thé
theo d6 céc chét khac dugc st dung cung hodc khdng dugc st dung cung, tudi, thé |
trong, tinh trang stic khde, gidi tinh, va ché do an cia nguoi bénh, thoi gian va duong
ding thudc, tbc do tiét duge pham, khoang thoi gian tri lidu, thudc khac dugc st
dung két hop hodc ddng thoi véi duge phdm theo sang ché nay, va cac yéu té twong
tir d3 biét trong linh vuc y hoc.

Theo khia canh khac nita, sing ché mo ta viéc s dung peptit hodc dugc pham
chira chung dé bao ché thudc ngin ngira hodc diéu tri bénh béo phi.

Vi du thwe hién sing ché

Dudi diy, sang ché s& dugc mo ta chi tiét hon dua vao cac vi du sau. Tuy
nhién, cac vi du nay chi nham muc dich minh hoa, va sang ché khong dugc du dinh
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gidi han ¢ cac vi du nay.

Vidu 1. Tao ra dong té bao dugc hoat hoa in vitro

Vi du 1-1: Tao ra dong té bao c6 cAMP dép tng v6i GLP-1

PCR duoc thuc hién bang cach st dung ving twong tng véi ORF (khung doc
m¢ - Open Reading Frame) 6 cADN (OriGene Technologies, Inc. USA) cta gen thu
th8 GLP-1 ctia ngudi lam khuén, va cac doan mdi nguoc va xudi sau bao gém mbi vi
tri gidi han trong sé céc vi tri gidi han HindIII va EcoRI dé thu duoc san pham PCR.

DPoan mdi xubi: 5'-CCCGGCCCCCGCGGCCGCTATTCGAAATAC-3'(SEQ
ID s6 47)

DPoan mdi nguoc:
5-GAACGGTCCGGAGGACGTCGACTCTTAAGATAG-3'(SEQ ID s6 48)

San phidm PCR duoc tach dong vao véc-to bidu hién t& bao dong vat da biét
x0GC/dhfr dé thu dugc véc-to tai t6 hop x0GC/GLPIR.

Déng t& bao CHO DG44 dugc nubdi cdy trong mdi trudng DMEM/F12 (FBS
10%) duoc chuyén nhim bang véc-to tai t& hop x0GC/GLPIR bing cach st dung
Lipofectamin (Invitrogen, USA), va dugc nudi ciy trong méi trudng chon loc chira 1
mg/mL G418 va 10 nM metotraxat. Cac dong té bao vo tinh don dugc chon tr d6
bing k¥ thuat pha lodng gi6i han, va dong t& bao c6 dap tng cAMP rét tét v6i GLP-1
theo cach phu thude né)ng d6 duoc chon cubi cung tur do.

Vi du 1-2: Tao ra dong té bao c6 cAMP dap ting véi glucagon

PCR dugc thuc hién biang cich st dung ving twong tGng v6i ORF trong
cADN (OriGene Technologies, Inc. USA) ciia gen thu thé glucagon ctia ngudi lam
khudn, va cac doan mdi nguoc va xudi sau bao gdbm mdi vi tri gi6i han trong s6 cac
vi trf giéi han EcoRI va Xhol dé thu duoc san pham PCR.

Poan mdi xubi: '
5-CAGCGACACCGACCGTCCCCCCGTACTTAAGGCC-3'(SEQ ID s6 49)

Doan mdi nguoc:
5-CTAACCGACTCTCGGGGAAGACTGAGCTCGCC-3'(SEQ ID s6 50)

San phdm PCR dugc tach dong vao t& bao dong vat di biét véc-to biéu hién
x0GC/dhfr dé tao ra véc-to tai t6 hop x0GC/GCGR.

Dong té bao CHO DG44 dugc nudi ciy trong moi trudng DMEM/F12 (FBS
10%) duoc chuyén nhiém bing véc-to tai t6 hop x0GC/GCGR bang cach st dung
Lipofectamin, va dwoc nudi cdy trong mdi truong chon loc chita 1 mg/mL G418 va
10 nM metotraxat. Céc dong té bao v6 tinh don duoc chon tir d6 bang k¥ thuat pha
lodng gi6i han, va dong té bao c¢6 dap ing cAMP rit tét v6i glucagon theo cach phu
thudc ndng d6 dugc chon cudi clng tir d6.

Vi du 2. Thr nghiém v& hoat tinh in vitro ciia ddn xuat oxyntomodulin

Vi du 2-1: Tng hop din xuit oxyntomodulin

Dé do hoat tinh in vitro ctia dan Xuat oxyntomodulin, dan xuit oxyntomodulin
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¢6 trinh tu axit amin sau duoc tong hop (Bang 1).

Béang 1
Oxyntomodulin va dan xuit oxyntomodulin
STT SEQ ID _ Trinh tu axit amin
SEQ ID s6 1 HSQGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIA
SEQ ID s6 2 CA-SQGTFTSDYSKYLDEEAVRLFIEWLMNTKRNRNNIA
SEQID s6 3 CA—SQGTFTSDYSKYLDERMQDFVAWLKNTGPSSGAPPPS
SEQ ID sb 4 CA-GQGTFTSDYSRYLEEEAVRLFIEWLKNGGPSSGAPPPS
SEQ ID sd 5 CA-GQGTFTSDYSRQMEEEAVRLFIEWLKNGGPSSGAPPPS
SEQ ID s6 6 CA-GEGTFTSDLSRQMEEEAVRLFIEWAAHSQGTFTSDY SK
YLD
SEQ ID s6 7 CA-SQGTFTSDYSRYLDEEAVRLFIEWLMNTK
SEQ ID s 8 CA-SQGTFTSDLSRQLEEEAVRLFIEWLMNK
SEQ ID s6 9 CA-GQGTFTSDYSRYLDEEAVXLFIEWLMNTKRNRNNIA
SEQ ID s6 10 CA-SQGTFTSDYSRQMEEEAVRLFIEWLMNGGPSSGAPPPSK
SEQ ID sd 11 CA-GEGTFTSDLSRQMEEEAVRLFIEWAAHSQGTFTSDYSR
YLDK

SEQ ID s6 12 CA-SQGTFTSDYSRYLDGGGHGEGTFTSDLSKQMEEEAVK
SEQ ID s6 13 CA-SQGTFTSDYSRYLDXEAVXLFIEWLMNTK
SEQID s6 14 CA-GQGTFTSDYSRYLDEEAVXLFIXWLMNTKRNRNNIA
SEQ ID s6 15 CA-GQGTFTSDYSRYLDEEAVRLFIXWLMNTKRNRNNIA
SEQ ID s6 16 CA-SQGTFTSDLSRQLEGGGHSQGTFTSDLSRQLEK
SEQ ID s6 17 CA-SQGTFTSDYSRYLDEEAVRLFIEWIRNTKRNRNNIA

- SEQID s6 18 CA-SQGTFTSDYSRYLDEEAVRLFIEWIRNGGPSSGAPPPSK
SEQ ID s6 19 CA-SQGTFTSDYSRYLDEEAVKILFIEWIRNTKRNRNNIA
SEQ ID s6 20 CA-SQGTFTSDYSRYLDEEAVKILFIEWIRNGGPSSGAPPPSK
SEQ ID s6 21 CA-SQGTFTSDYSRQLEEEAVRLFIEWVRNTKRNRNNIA
SEQIDs622 | DA-SQGTFTSDYSKYLDEKRAKEFVQWLMNTK
SEQ ID s6 23 HAibQGTFTSDYSKYLDEKRAKEFVCWLMNT
SEQ ID s6 24 HAibQGTFTSDYSKYLDEKRAKEFVQWLMNTC
SEQID s6 25 HAibQGTFTSDYSKYLDEKRAKEFVQWLMNTC
SEQID 626 | HAIbQGTFTSDYSKYLDEKRAKEFVQWLMNTC
SEQID s6 27 HAibQGTFTSDYSKYLDEQAAKEFICWLMNT
SEQ ID s6 28 HAibQGTFTSDYSKYLDEKRAKEFVQWLMNT
SEQIDs629 | CA-AibQGTFTSDYSKYLDEKRAKEFVQWLMNTC
SEQIDs630 | HAIbQGTFTSDYAKYLDEKRAKEFVQWLMNTC
SEQIDs631 | YAbQGTFTSDYSKYLDEKRAKEFVQWLMNTC

Trong Bang 1, axit amin in ddm va gach dudi 1a sy tao thanh vong, va axit
amin duogc dai dién bing X nghia 13 axit amin khong tu nhién, axit
alpha-metyl-glutamic. Ngoai ra, CA 1a 4-imidazoaxetyl, va DA la desamino-histidyl.

Vi du 2-2: Thir nghiém vé hoat tinh in vitro ctia din xuét oxyntomodulin
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Pé do tac dung chéng béo phi ctia dan xuit oxyntomodulin duge tong hop
trong Vi du 2-1, hoat tinh té bao dugc do in vitro bang cach str dung cac dong té bao
duoc didu ché trong cac Vidu 1-1 va 1-2.

Céc dong té bao nay 1a cac dong té bao dugce tao ra bing cach chuyén nhiém
CHO (Chinese Hamster Ovary) @& bidu hién 1an Iuot gen thu thé GLP-1 clia ngudi va
gen thu thé glucagon. Do vay, ching thich hop dé do hoat tinh GLP-1 va glucagon.
Vi vay, hoat tinh cta mdi dan xuit oxyntomodulin dugc do béng cach st dung mbi
dong té bao dugc bién nap. |

Pic biét, mdi dong té bao duoc nudi cdy dudi dong hai 1dn hodc ba lan mdi
tun, va 1iy luong nhé vao mdi 15 ciia dia 96 giéng & mat d6 1 X 10, tiép do 1a nudi
cly trong 24 gio.

Céc té bao da nudi cdy duge rira bang dung dich dém KRB va tao huyén phl‘l
trong 40 ml dung dich dm KRB chua 1 mM IBMX, va dé & nhiét do trong phong
trong 5 phat. Oxyntomodulin (SEQ ID s6 1) va dan xuét oxyntomodulin (duoc dai

dién bang cac SEQ ID sb 2-6, 8, 10-13, 17, 18, 23-25, 27-30 va 31) dugc pha lodng

tir 1000 nM dén 0,02 nM bang pha lodng chudi 5 1in, va mdi 40mL cua ching duoc
bd sung vao cac té bao, va duge nudi cdy & 37°C trong 1 gio trong tu 4m CO2. Sau
d6, 20mL dung dich dém phan giai té bao dugc bd sung dé phan giai t€ bao, va san
phAm phan giai té bao dugc ding cho kit thtr nghiém cAMP (Phén tir Device, USA)
dé do néng dd cAMP. Céc gia tri ECsy dugc tinh toan tir d6, va so sanh voi nhau.
Céc gia tri EC50 duoc thé hién trong Bang 2 dudi day.

Béang 2

So sanh hoat tinh in vitro d6i véi thu thé GLP-1 va thu thé glucagon giita
oxyntomodulin va d4n xuit oxyntomodulin

STT SEQ ID ECso(nM)
SEQ ID sb - CHO/GLP-1R CHO/GCGR

SEQID s6 1 50-210 10 - 43
SEQID sb 2 51,8 12,8
SEQID s6 3 >1,000 637,7
SEQ ID sb 4 55 >1,000
SEQID sd 5 59 - >1,000
SEQID sb 6 500,1 >1,000
SEQ ID s6 8 419,6 >1,000
SEQ ID s6 10 >1,000 >1,000
SEQID sb 11 >1,000 >1,000
SEQ ID s6 12 >1,000 >1,000
SEQ ID s6 13 >1,000 >1,000
SEQ ID s6 17 97,9 >1,000
SEQ ID s6 18 96,3 >1,000
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SEQ ID s6 23 2,46 5,8
SEQ ID s6 24 1,43 6,95
SEQIDs625 1,9 13
SEQ ID s6 27 2,8-5,5 3,156
SEQ ID s6 28 3,1 0,3
SEQ ID s6 29 14,25 17,3
SEQ ID s6 30 2,20 80,2
SEQ ID s6 31 - 125 1,0

Nhu duogc thé hién trong Bang 2, din xuit oxyntomodulin c¢6 hoat tinh in
vitro tAt t6t va ty 1& hoat tinh khac nhau ddi véi thu thé GLP-1 va thu thé glucagon,
so véi oxyntomodulin ty nhién cua SEQ ID s6 1.

D3 biét ring oxyntomodulin hoat hoa ca thu thé GLP-1 va thu thé glucagon
dé kim him su thém 4n, tao diéu kién thuan 1¢i cho qué trinh phén giai lypit, va thic
ddy cam giac no, nhd d6 c6 tac dung chéng béo phi. Dan xuét oxyntomodulin theo
sang ché ¢6 hoat tinh in vitro d6i véi ca thu thé GLP-1 va thu thé glucagon cao hon
so voi oxyntomodulin kiéu dai, va vi vay c6 thé dugc st dung 1am tac nhan tri bénh
béo phi véi hiéu luc cao hon so v6i oxyntomodulin da biét.

Vi du 3. Thtr nghiém v& hoat tinh in vivo ctia dan xuét oxyntomodulin

DPé do hoat tinh tri liéu in vivo cia dan xuét oxyntomodulin, sy thay ddi vé
murc hép thu thirc an bang cach ding din xudt oxyntomodulin duoc kiém tra & chudt
nhit ob/ob bang cach st dung oxyntomodulin tur nhién lam mau kiém ching.

Pic biét, chudt nhit ob/ob béo phi bi bénh dai dudng, thuong duge st dung
dé thtr nghiém hiéu luc cia tac nhan tri bénh béo phi va bénh dai duong, duoc cho
nhin d6i trong 16 gid, va dugc cho dung 1 hodc 10 mg/kg oxyntomodulin, hodc 0,02,
0,1, 1 hodc 10 mg/kg dan xuét oxyntomodulin ctia SEQ ID s6 2. Sau d6, muc hép thu
thirc an duoc kiém tra trong 2 gid (Fig. 1). Fig. 1 1a db thi thé hién su thay ddi vé
mic hip thu thGc #n theo liu ding ciéia oxyntomodulin hodc din xuét
oxyntomodulin. Nhu dugc thé hién trong Fig. 1, ding 1 mg/kg dan xuét
oxyntomodulin c6 tdc dung uc ché d6i v6i mue hip thy thic dn t6t hon nhiéu so véi
khi dung 10 mg/kg oxyntomodulin.

Khi thuc hién cing v6i nhau, din xuét oxyntomodulin theo sang ché c6 tac
dung chéng béo phi cao hon nhiéu so véi oxyntomodulin kiéu dai, mic du duoc dung
& liéu luong thip hon, cho thdy cac van dé ctia oxyntomodulin kiéu dai 13 6 tac dung
chéng béo phi thip hon va cin duge duge diung & lidu cao 3 1an mdi ngay da dugc cii
thién.
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YEU CAU BAO HO
1. Peptit bao gdm axit amin c6 trinh tu néu trong SEQ ID NO: 24, 25 hodc 26.

2. Peptit theo diém 1, trong d6 peptit nay c6 kha ning hoat héa thu thé GLP-1 va thu

thé glucagon.
3. Peptit theo diém 1 hoic 2, trong d6 peptit nay c6 tac dung chéng béo phi.

4. Peptit theo diém bat ky trong s6 cac diém néu trén, trong d6 trinh ty axit amin bao

gbm trinh tu néu trong SEQ ID NO: 24.

5. Peptit theo didm bt ky trong sb cac diém tir 1 dén 3, trong d6 axit amin & cac vi tri

12 va 16, hoac 16 va 20 cuta peptit tao thanh vong.

6. Peptit theo diém 5, trong d6 trinh tur axit amin bao gdm trinh tur néu trong SEQ ID
NO: 25.

7. Peptit theo diém 5, trong d6 trinh tyr axit amin bao gdm trinh tu néu trong SEQ ID
NO: 26.

8. Duoc phim ding d& ngin ngira hodc didu tri bénh béo phi, trong d6 dugc phim
nay chira hoat chét 13 peptit theo diém bt ky trong s6 cac diém tir 1 .dén 7.

9. Duoc phim theo diém 8, trong d6 dugc phdm nay con chira chit mang duge dung.

10. Dugc phém theo diém 8 hodc 9, trong d6 dugc phim ndy dugc ding mot minh
hoic két hop hodc ddng thdi voi duge phdm khéc c6 tic dung phong ngira hodc diéu

tri bénh béo phi.

11. Dugc phim theo diém 10, trong d6 duoc phdm niy c6 tac dung phong ngilra hodc
diéu tri bénh béo phi 13 cht chi van thu th8 GLP-1, chét chu vén thu thé leptin, chat
trc ché DPP-IV, chit ddi khang thu thé Y5, chit d6i khang thu thé hormon tip trung
melanin (MCH), chét cht vAn thu thé Y2/3, chit cha van thu thd MC3/4, chit wc ché
lipaza da day/tuy, chét chil vin 5HT2c, chét chu van thy thé [33A,'chét chu van thu
thé amylin, chit d6i khang ghrelin, hodc chit d6i khang thu thé ghrelin.
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<120> PEPTIT CO HOAT TINH POI VOI THU THE PEPTIT-1 GIONG GLUCAGON VA DUQC PHAM
PE PIRU TRI BENH BEO PHI CHUA PEPTIT NAY

<130> 106132.000030

<140> 1-2013-03868
<141> 7-6-2012

<150> PCT/KR2012/004494
<151> 2012-06-07

<150> KR 10-2011-0056472
<151> 2011-06-10

<160> 56
<170> PatentIn phién ban 3.5

<210> 1

<211> 37

<212> PRT

<213> Homo sapiens

<220>

<221> Dac diédm MISC
<222> (1)..(37)
<223> Oxyntomodulin

<400> 1
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser
1 5 10 15

Arg Arg Ala Gln Asp Phe Val Gln Trp Leu Met Asn Thr Lys Arg Asn
20 25 30

Arg Asn Asn Ile Ala
35

<210> 2

<211>
<212>
<213>

37
PRT
Trinh ty nhén tao

<220>
<223> M6 ta trinh ty nhan tao: CAu tric polypeptit tdng hop cta din xudt Oxyntomodulin

<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<400> 2
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Met Asn Thr Lys Arg Asn
20 25 30

Arg Asn Asn Ile Ala
35
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<210> 3

<211> 39

<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> M6 ta trinh ty nhan tao: ciu tric polypeptit téng hop cta din xudt Oxyntomodulin

<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<400> 3
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu
1 5 10 15

Arg Arg Ala Gln Asp Phe Val Ala Trp Leu Lys Asn Thr Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> 4

<211> 39

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhan tao: ciu tric polypeptit tdng hop cia din xudt Oxyntomodulin

<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<400> 4
His Gly Gln Gly Thr Phe Thr Ser Asp Tyr Ser Arg Tyr Leu Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> 5

<211> 39

<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> M ta trinh ty nhan tao: cdu tric polypeptit tdng hop cha din xudt Oxyntomodulin

<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<400> 5
His Gly Gln Gly Thr Phe Thr Ser Asp Tyr Ser Arg Gln Met Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35
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<210> 6

<211> 42

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhan tao: ciu trac polypeptit tdng hop cua din xuidt Oxyntomodulin

<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<400> 6
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Arg Gln Met Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Ala Ala His Ser Gln Gly Thr
20 25 30

Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp
35 40

<210> 7

<211> 30

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 tA trinh ty nhan tao: chu tric polypeptit tdng hop cua dan xuit Oxyntomodulin

<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<400> 7
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Arg Tyr Leu Asp Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Met Asn Thr Lys
20 25 30

<210> 8

<211> 29

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhan tao: chu tric peptit tdng hop cia din xudt Oxyntomodulin

<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<400> 8
His Ser Gln Gly Thr Phe Thr Ser Asp Leu Ser Arg Gln Leu Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Met Asn Lys
20 25

<210> 9

<211> 37

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhan tao: chu tric polypeptit téng hop cua din xudt Oxyntomodulin
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<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<220>

<221> MOD_RES

<222> (20)..(20)

<223> Axit alpha-metyl-glutamic

<400> 9
His Gly Gln Gly Thr Phe Thr Ser Asp Tyr Ser Arg Tyr Leu
1 5 10 15

Glu Ala Val Glu Leu Phe Ile Glu Trp Leu Met Asn Thr Lys
20 25 30

Arg Asn Asn Ile Ala
35

<210> 10

<211> 40

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 taA trinh ty nhan tao: ciu truc polypeptit tdng

<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<400> 10
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Arg Gln Met
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Met Asn Gly Gly
20 25 30

Ser Gly Ala Pro Pro Pro Ser Lys
35 40

<210> 11

<211> 43

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M®6 ta trinh ty nhan tao: clu tric polypeptit tdng

<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<400> 11
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Arg Gln Met
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Ala Ala His Ser Gln
20 25 30

Phe Thr Ser Asp Tyr Ser Arg Tyr Leu Asp Lys
35 40

<210> 12
<211> 38
<212> PRT
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<213> Trinh ty nhé&n tao

<220>
<223> M6 ta trinh ty nhan tao: clu tric polypeptit tdng hop clia din xuit Oxyntomodulin

<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<400> 12
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Arg Tyr Leu Asp Gly
1 5 10 15

Gly Gly His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met
20 25 30

Glu Glu Glu Ala Val Lys
35 -

<210> 13

<211> 30

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhan tao: ciu tric polypeptit tdng hop cila din xudt Oxyntomodulin

<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<220>

<221> MOD_RES

<222> (16)..(16)

<223> Axit alpha-metyl-glutamic

<220>

<221> MOD_RES

<222> (20)..(20)

<223> Axit alpha-metyl-glutamic

<400> 13
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Arg Tyr Leu Asp Glu
1 5 10 15

Glu Ala Val Glu Leu Phe Ile Glu Trp Leu Met Asn Thr Lys
20 25 30

<210> 14

<211> 37

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Md6 ta& trinh ty nhan tao: cAu tric polypeptit tdng hop clia din xudt Oxyntomodulin

<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<220>

<221> MOD_RES

<222> (20)..(20)

<223> Axit alpha-metyl-glutamic

<220>

<221> MOD_RES

<222> (24)..(24)

<223> Axit alpha-metyl-glutamic
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<400> 14
His Gly Gln Gly Thr Phe Thr Ser Asp Tyr Ser Arg Tyr Leu Asp Glu
1 5 10 15

Glu Ala Val Glu Leu Phe Ile Glu Trp Leu Met Asn Thr Lys Arg Asn
20 25 30

Arg Asn Asn Ile Ala
35

<210> 15

<211> 37

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhan tao: clu trac polypeptit tdng hgp cua din xuit Oxyntomodulin

<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<220>

<221> MOD_RES

<222> (24)..(24)

<223> Axit alpha-metyl-glutamic

<400> 15
His Gly Gln Gly Thr Phe Thr Ser Asp Tyr Ser Arg Tyr Leu Asp Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Met Asn Thr Lys Arg Asn
20 25 30

Arg Asn Asn Ile Ala
35

<210> 16

<211> 34

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhan tao: ciu truc polypeptit tdng hop clia din xuit Oxyntomodulin

<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<400> 16
His Ser Gln Gly Thr Phe Thr Ser Asp Leu Ser Arg Gln Leu Glu Gly
1 5 10 15

Gly Gly His Ser Gln Gly Thr Phe Thr Ser Asp Leu Ser Arg Gln Leu
20 25 30

Glu Lys

<210> 17

<211> 37

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M® ta trinh ty nhan tao: ciu tric polypeptit tdng hop cia din xuidt Oxyntomodulin

-24-



33462

<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<400> 17
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Arg Tyr Leu Asp Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Ile Arg Asn Thr Lys Arg Asn
20 25 30

Arg Asn Asn Ile Ala
35

<210> 18

<211> 40

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhan tao: cdu truac polypeptit tdng hgp cta din xudt Oxyntomodulin

<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<400> 18
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Arg Tyr Leu Asp Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Ile Arg Asn Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser Lys
35 40

<210> 19

<211> 37

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhan tao: cdu tric polypeptit téng hop clia din xudt Oxyntomodulin

<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<220>

<221> Pic diém MISC

<222> (16)..(20)

<223> Sy tao thanh véng gita céc gbc

<400> 19
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Arg Tyr Leu Asp Glu
1 5 10 15

Glu Ala Val Lys Leu Phe Ile Glu Trp Ile Arg Asn Thr Lys Arg Asn
20 25 30

Arg Asn Asn Ile Ala
35

<210> 20

<211> 40

<212> PRT

<213> Trinh ty nh&n tao
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<220>
<223> M6 ta trinh ty nhan tao: clu tric polypeptit tdng hop clia din xudt Oxyntomodulin

<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<220>

<221> bic diém MISC

<222> (16)..(20)

<223> Sy tao thanh vong gitta cac gbc

<400> 20
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Arg Tyr Leu Asp Glu
1 5 10 15

Glu Ala Val Lys Leu Phe Ile Glu Trp Ile Arg Asn Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser Lys
35 40

<210> 21

<211> 37

<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> M6 ta trinh ty nhan tao: ciu trac polypeptit tdng hop cta din xuit Oxyntomodulin

<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<400> 21
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Arg Gln Leu Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Val Arg Asn Thr Lys Arg Asn
20 25 30

Arg Asn Asn Ile Ala
35

<210> 22

<211> 30

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhan tao: clu tric polypeptit tdng hop ct@a din xudt Oxyntomodulin

<220>

<221> MOD_RES

<222> (1)..(1)

<223> besamino-histidyl

<220>

<221> Pic diém MISC

<222> (16)..(20)

<223> Sy tao thanh véng gita cac gbc

<400> 22
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu
1 5 10 15

Lys Arg Ala Lys Glu Phe Val Gln Trp Leu Met Asn Thr Lys
20 25 30
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<210> 23

<211> 29

<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> MO ta trinh ty nhan tao: chu truc peptit tdng hop ctia din xudt Oxyntomodulin

<220>
<221> MOD_RES
<222> (2)..(2)

<223> Aib

<400> 23

His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu
1 5 10 15

Lys Arg Ala Lys Glu Phe Val Cys Trp Leu Met Asn Thr
20 25

<210> 24

<211> 30

<212> PRT

<213> Trinh ty nhéan tao

<220>
<223> Md ta trinh ty nhan tao: clu tric polypeptit tdng hgp cia din xuit Oxyntomodulin

<220>
<221> MOD_RES
<222> (2)..(2)

<223> Aib

<400> 24

His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu
1 5 10 15

Lys Arg Ala Lys Glu Phe Val Gln Trp Leu Met Asn Thr Cys
20 25 30

<210> 25

<211> 30

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhan tao: cdu truic polypeptit tdng hgp cla din xudt Oxyntomodulin

<220>

<221> MOD_RES
<222> (2)..(2)
<223> Aib

<220>

<221> Pic diém MISC

<222> (16)..(20)

<223> Sy tao thanh vong gita cac gbc

<400> 25
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu
1 5 10 . 15

Lys Arg Ala Lys Glu Phe Val Gln Trp Leu Met Asn Thr Cys
20 25 30

<210> 26

<211> 30

<212> PRT

<213> Trinh ty nhan tao
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<220>

<223> MO ta trinh ty nhan tao: ciu tric polypeptit tdng hop clia din xuidt Oxyntomodulin

<220>

<221> MOD_RES
<222> (2)..(2)
<223> Aib

<220>
<221> MOD_RES

<222> (12)..(l6
<223> Sy tao thanh vong gita cac gbc

<400> 26
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu
1 5 10 15

Lys Arg Ala Lys Glu Phe Val Gln Trp Leu Met Asn Thr Cys
20 25 30

<210> 27

<211> 29

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhan tao: clu tric peptit téng hop cfia din xuit Oxyntomodulin

<220>

<221> MOD_RES
<222> (2)..(2)
<223> Aib

<220>

<221> bic diém MISC

<222> (16)..(20)

<223> Sy tao thanh vong gitta cac gbc

<400> 27
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu
1 5 10 15

Gln Ala Ala Lys Glu Phe Ile Cys Trp Leu Met Asn Thr
20 25

<210> 28

<211> 29

<212> PRT

<213> Trinh ty nhén tao

<220>
<223> M®& ta trinh ty nhan tao: chu tric peptit tdng hgp cia din xudt Oxyntomodulin

<220>
<221> MOD_RES
<222> (2)..(2)

<223> Aib

<400> 28

His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu
1 5 10 15

Lys Arg Ala Lys Glu Phe Val Gln Trp Leu Met Asn Thr
20 25

<210> 29

<211> 30

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> M6 ta trinh ty nh&n tao: clu tric polypeptit tdng hgp ctia din xudt Oxyntomodulin

-28-
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<220>

<221> MOD_RES

<222> (1)..(1)

<223> 4-imidazoaxetyl

<220>

<221> MOD_RES
<222> (2)..(2)
<223> Aib

<220>

<221> Pic diém MISC

<222> (16)..(20)

<223> Sy tao thanh vong gia céc gbc

<400> 29
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu
1 5 10 15

Lys Arg Ala Lys Glu Phe Val Gln Trp Leu Met Asn Thr Cys
20 25 30

<210> 30

<211> 30

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhan tao: ciu truc polypeptit tdng hgp cia din xuit Oxyntomodulin

<220>

<221> MOD_RES
<222> (2)..(2)
<223> Aib

<220>

<221> Pic didm MISC

<222> (16)..(20)

<223> Sy tao thanh vong gita cac gbéc

<400> 30
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ala Lys Tyr Leu Asp Glu
1 5 10 15

Lys Arg Ala Lys Glu Phe Val Gln Trp Leu Met Asn Thr Cys
20 25 30

<210> 31

<211> 30

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhan tao: ciu truc polypeptit tdng hop ctia din xudt Oxyntomodulin

<220>
<221> MOD_RES
<222> (2)..(2)
<223> Aib

<220>

<221> Pic diém MISC

<222> (16)..(20)

<223> Sy tao thanh vong gitta cac gbc

<400> 31
Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu
1 5 10 15

Lys Arg Ala Lys Glu Phe Val Gln Trp Leu Met Asn Thr Cys
20 25 30

-20-



<210> 32
<211> 8
<212> PRT
<213> Trinh

<220>
<223> Md ta

<400> 32
Lys Arg Asn
1

<210> 33
<211> 10
<212> PRT
<213> Trinh

<220>
<223> M6 ta

<400> 33
Gly Pro Ser
1

<210> 34
<211> 11
<212> PRT
<213> Trinh

<220>
<223> Mo ta

<400> 34
Gly Pro Ser
1

<210> 35
<211> 15
<212> PRT
<213> Trinh

<220>
<223> M6 ta

<400> 35
His Ser Gln
1

<210> 36
<211> 16
<212> PRT
<213> Trinh

<220>
<223> M6 ta

<400> 36
His Ser Gln
1

<210> 37
<211> 20
<212> PRT
<213> Trinh

<220>
<223> M6 ta

<400> 37
His Gly Glu
1

Glu Ala Val
20

33462

ty nhan tao
trinh ty nhan tao: clu truc peptit tdng hop

Arg Asn Asn Ile Ala
5

ty nhan tao
trinh ty nhan tao: clu truc peptit tdng hop

Ser Gly Ala Pro Pro Pro Ser
5 10

ty nhén tao
trinh ty nhan tao: chu truc peptit tdng hop

Ser Gly Ala Pro Pro Pro Ser Lys
5 10

ty nhan tao
trinh ty nhan tao: chu tric peptit tdng hop

Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu
5 10 15

ty nhan tao
trinh ty nhan tao: chu tric peptit tdng hop

Gly Thr Phe Thr Ser Asp Tyr Ser Arg Tyr Leu
5 10 15

ty nhan tao

trinh ty nhén tao: cdu tric peptit tédng hop

Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met
5 10 15
Lys
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<210> 38

<211> 28

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhan tao: ciu triuc peptit téng hop

<400> 38
Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp
1 5 10 15

Arg Ala Gln Asp Phe Val Gln Trp Leu Met Asn Thr
20 25

<210> 39

<211> 28

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhan tao: clu tric peptit téng hop

<400> 39
Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu AsSp
1 5 10 15

Ala Val Arg Leu Phe Ile Glu Trp Leu Met Asn Thr
20 25

<210> 40

<211> 28

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nha&n tao: clu truc peptit tdng hop

<400> 40
Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp
1 5 10 15

Arg Ala Gln Asp Phe Val Ala Trp Leu Lys Asn Thr
20 25

<210> 41

<211> 28

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhan tao: clu tric peptit tédng hop

<400> 41
Gly Gln Gly Thr Phe Thr Ser Asp Tyr Ser Arg Tyr Leu Glu
1 5 10 15

Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly
20 25

<210> 42

<211> 28

<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> M6 ta trinh ty nh&n tao: ciu truc peptit tdng hop

<400> 42
Gly Gln Gly Thr Phe Thr Ser Asp Tyr Ser Arg Gln Met Glu
1 5 10 15
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cta nhém A hodc B

Ser Arg

ctia nhém A hodc B

Glu Glu

cia nhém A hodc B

Glu Arg
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cta nhém A hodc B
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Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly

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

<220>
<223>

<400>

20 25

43
26
PRT
Trinh ty nhéan tao

M6 ta trinh ty nhan tao: clu tric peptit tdng hop

43

Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Arg Gln Met Glu

1

5 10 15

Ala Val Arg Leu Phe Ile Glu Trp Ala Ala

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

<220>
<223>

<400>

20 25

44

28

PRT

Trinh ty nhén tao

M6 ta trinh ty nhan tao: clu tric peptit téng hop

44

Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Arg Gln Met Glu

1

5 10 15

Ala Val Arg Leu Phe Ile Glu Trp Leu Met Asn Gly

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

<220>
<223>

<400>

20 25

45

24

PRT

Trinh ty nhé&n tao

M6 ta trinh ty nhan tao: clu truc peptit téng hop

45

Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Arg Gln Met Glu

1

5 10 15

Ala Val Arg Leu Phe Ile Glu Trp

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

<220>
<223>

<400>

20

46

14

PRT

Trinh ty nhé&n tao

M6 ta trinh ty nhan tao: clu tridc peptit tdng hgp

46

Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Arg Tyr Leu Asp

1

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

<220>
<223>

<400>

5 10

47

30

ADN

Trinh ty nhan tao

M6 ta trinh ty nhan tao: doan mdi téng hop

47

cceggeecee geggecgeta ttcgaaatac
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<210> 48

<211> 33

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> MO ta trinh ty nhan tao: doan mdi tdng hop

<400> 48
gaacggtccg gaggacgtcg actcttaaga tag

<210> 49

<211> 34

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> M®6 ta trinh ty nhan tao: doan mdi tdng hop

<400> 49
cagcgacacc gaccgtccce ccgtacttaa ggec

<210> 50

<211> 32

<212> ADN

<213> Trinh ty nhan tao

<220>
<223> M6 ta& trinh ty nhan tao: tdng hop
doan mdi

<400> 50
ctaaccgact ctcggggaag actgagctcg cc

<210> 51

<211> 60

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 td trinh ty nhan tao: polypeptit tdng hop

<220>
<221> MOD_RES
<222> (1)..(1)

<223> Histidin, desamino-histidyl, dimetyl-histidyl (N-dimetyl-
histidyl), beta-hydroxyimidazopropionyl, 4-imidazoaxetyl,

beta-carboxy imidazopropionyl hodc tyrosin

<220>

<221> MOD_RES

<222> (2)..(2)

<223> Aib(axit aminosiobutyric), d-Alanin, glyxin,
Sar (N-metylglyxin), Serin hodc d-Serin

<220>

<221> MOD_RES

<222> (3)..(3)

<223> Axit glutamic hodc glutamin

<220>

<221> MOD_RES

<222> (10)..(10)

<223> Leuxin hodc tyrosin

<220>

<221> MOD_RES

<222> (11)..(11)

<223> Serin hodc Alanin

<220>

<221> MOD_RES
<222> (12)..(12)

-33-
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<223> Lysin hodc arginin

<220>

<221> MOD_RES

<222> (13)..(13)

<223> Glutamin hodc tyrosin

<220>

<221> MOD_RES

<222> (14)..(14)

<223> Leuxin hodc methionin

<220>

<221> MOD_RES

<222> (15)..(15)

<223> Axit aspartic hodc axit glutamic

<220>

<221> MOD_RES

<222> (16)..(16)

<223> Axit glutamic, Serin, axit alpha-metyl-glutamic
hodc khéng cé mit

<220>

<221> MOD_RES

<222> (17)..(17)

<223> Glutamin, axit glutamic, Lysin, arginin, Serin
hodc khong cé mdt

<220>

<221> MOD_RES

<222> (18)..(18)

<223> Alanin, arginin, valin hodc khdéng cé6 mdt

<220>

<221> MOD_RES

<222> (19)..(19)

<223> Alanin, arginin, Serin, valin hodc khdéng c6 mit

<220>

<221> MOD_RES

<222> (20)..(20)

<223> Lysin, glutamin, arginin, axit alpha-metyl-glutamic
hodc khéng cé mit

<220>

<221> MOD_RES

<222> (21)..(21)

<223> Axit aspartic, axit glutamic, leuxin hodc khéng c6 mit

<220>

<221> Pic diém MISC

<222> (22)..(22)

<223> C6 thé coé mit hodc khéng céd mat

<220>

<221> MOD_RES

<222> (23)..(23)

<223> Isoleuxin, valin hodc khéng cé mdt

<220>

<221> MOD_RES

<222> (24)..(24)

<223> Alanin, Xystein, axit glutamic, Lysin, glutamin,
axit alpha-metyl-glutamic hodc khéng cé mdt

<220>

<221> Pic didm MISC

<222> (25)..(25)

<223> C6 thé cé mit hodc khéng cbd mit

<220>

<221> MOD_RES

<222> (26)..(26)

<223> Alanin, isoleuxin, leuxin, Serin, valin
hodc khoéng céd mdt

<220>

<221> MOD_RES

<222> (27)..(27)

<223> Alanin, lysin, methionin, glutamin, arginin
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ho#c khoéong céd midt

<220>

<221> Dic diém MISC

<222> (28)..(28)

<223> C6 thé cbé mit hodic khoéng c6 mit

<220>

<221> MOD_RES

<222> (29)..(29)

<223> Alanin, glyxin, threonin hoic khong cé mat

<220>

<221> MOD_RES

<222> (30)..(30)

<223> Xystein, lysin hodc khdéng cé mit

<220>

<221> MOD_RES

<222> (31)..(40)

<223> Alanin, glyxin, Serin hodc khdéng c6 mat

<220>

<221> Pic diém MISC

<222> (31)..(40)

<223> Vung nay cé thé bao gdm 2 dén 10 axit amin, trong do6 mdt s6
vi tri cé thé khoéng cé mit

<220>

<221> Pic diém MISC

<222> (41)..(60)

<223> Viing nay c6 thé bao gdm 8 dén 20 axit amin gdm
"KRNRNNIA” ho#c “GPSSGAPPPS” hodc “GPSSGAPPPSK” hodc “HSQGTFTSDYSKYLD"
hodc “HSQGTFTSDYSRYLDK” hodc “HGEGTFTSDLSKQMEEEAVK, " trong d6é mot sé hoic
tAt ca cac vi tri cé thé khéng cb6 mit

<220>
<223> Xem ban mé ta da nop dbi voi phin md ta chi tiét vé
c4c phuong &n thay thé va cac phuong an dugc uu tién

<400> 51
Xaa Xaa Xaa Gly Thr Phe Thr Ser Asp Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10 15

Xaa Xaa Xaa Xaa Xaa Phe Xaa Xaa Trp Xaa Xaa Asn Xaa Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40 45

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
50 55 60

<210> 52

<211> 40

<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> M6 ta trinh ty nhan tao: polypeptit téng hop

<220>

<221> MOD_RES

<222> (1)..(1)

<223> Histidin, desamino-histidyl, dimetyl-histidyl (N-dimetyl-
histidyl), beta-hydroxyimidazopropionyl, 4-imidazoaxetyl,
beta-carboxy imidazopropionyl hodc tyrosin

<220>

<221> Dic diém MISC

<222> (2)..(29)

<223> Ving nady c6é thé bao gdm 26 to 28 axit amin gdm
"SQGTFTSDYSKYLDSRRAQDFVQWLMNT" hodc “SQGTFTSDYSKYLDEEAVRLFIEWLMNT"
hodc “SQGTFTSDYSKYLDERRAQDFVAWLKNT" hodc
"GQGTFTSDYSRYLEEEAVRLFIEWLKNG" hodc “GQGTFTSDYSRQMEEEAVRLFIEWLKNG"

-35-



33462

<220>

<221> Pic didm MISC

<222> (2)..(29)

<223> Tiép tuc tu phdn bén trén; hodc NGEGTFTSDLSRQMEEEAVRLFIEWAA" hodc
"SOGTFTSDYSROMEEEAVRLFIEWLMNG, " trong dé mot sbé vi tri
c6 thé khdéng cod mit

<220>

<221> Pic diém MISC

<222> (30)..(40)

<223> ving nay c6 thé bao gém 8 dén 11 axit amin gém
"KRNRNNIA” hodc “GPSSGAPPPS” hodc “GPSSGAPPPSK," trong d6 mdt sb
vi tri cé thé khéng c6 mit

<220>
<223> Xem ban m6 ta da nop dbi voi phdn mb ta chi tidt vé
cac phuong &n thay thé va cac phuong &n dugc uu tién

<400> 52
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10 15

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40

<210> 53

<211> 59

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhan tao: polypeptit téng hop

<220>

<221> MOD_RES

<222> (1)..(1)

<223> Histidin, desamino-histidyl, dimetyl-histidyl (N-dimetyl-
histidyl), beta-hydroxyimidazopropionyl, 4-imidazoaxetyl,
beta-carboxy imidazopropionyl hodc tyrosin

<220>

<221> Pic diém MISC

<222> (2)..(29)

<223> Ving nay c6 thé bao gém 14 dén 28 axit amin gbm
"SQGTFTSDYSKYLDSRRAQDFVQWLMNT” hodc “SQGTFTSDYSKYLDEEAVRLFIEWLMNT"
hodc “SQGTFTSDYSKYLDERRAQDFVAWLKNT" hodc
"GQGTFTSDYSRYLEEEAVRLFIEWLKNG” hodc “GQGTFTSDYSRQMEEEAVRLFIEWLKNG"

<220>

<221> Dic diém MISC

<222> (2)..(29)

<223> Tiép tyuc tl phén bén trén; hodc “GEGTFTSDLSRQMEEEAVRLFIEWAA" hodc
"SQGTFTSDYSRQMEEEAVRLFIEWLMNG” hodc “GEGTFTSDLSRQMEEEAVRLFIEW"
hofc “SQGTFTSDYSRYLD," trong dé mot sb vi tri cé thé khong cé mdt

<220>

<221> MOD_RES

<222> (30)..(39)

<223> Alanin, glyxin, Serin ho#c khéng co mat

<220>

<221> Pic diém MISC

<222> (30)..(39)

<223> Ving nay c6 thd bao gém 2 dén 10 axit amin, trong d6 mot sb
vi tri cé thé khong c6 mit

<220>

<221> Dic didm MISC

<222> (40)..(59)

<223> Ving nay c6 thd bao gdm 15 to 20 axit amin gdm
"HSQGTFTSDYSKYLD” ho#c “HSQGTFTSDYSRYLDK" hodc
"HGEGTFTSDLSKOMEEEAVK, " trong dé mot sb vi tri co thé khéng cb6 mat

-36-
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<223> Xem ban mé ta da ndp d6éi voi phin md tad chi tiét vé

<400>

53

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

1

Xaa Xaa Xaa Xaa Xaa

Xaa Xaa Xaa Xaa Xaa

Xaa Xaa Xaa Xaa Xaa
50

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

5 10

20 25

35 40

55
54
40
PRT
Trinh ty nhan tao

Xaa Xaa Xaa Xaa Xaa Xaa

Xaa Xaa Xaa Xaa Xaa Xaa

45

Xaa Xaa Xaa Xaa Xaa Xaa

cac phuong an thay thé va cac phuong an dugc uu tién

Xaa Xaa Xaa Xaa Xaa
15

Xaa Xaa Xaa Xaa Xaa
30

Xaa Xaa Xaa Xaa Xaa

M6 ta trinh ty nhan tao: polypeptit téng hop

MOD_RES
(1).. (1)

Histidin, desamino-histidyl, dimetyl-histidyl (N-dimetyl-
histidyl), beta-hydroxyimidazopropionyl, 4-imidazoaxetyl,
beta-carboxy imidazopropionyl hodc tyrosin

MOD_RES
(16) ..(16)
Serin, axit glutamic hodc arginin

MOD_RES
(17)..(17)
Arginin, axit glutamic ho&c Serin

MOD_RES
(18)..(18)
Arginin, Alanin hodc valin

MOD_RES
(19)..(19)
Arginin, valin hodc Serin

MOD_RES
(20)..(20)
Glutamin, arginin hodc Lysin

MOD_RES

(26)..(26)
Isoleuxin, valin hodc Serin

MOD_RES
(27) .. (27)
Methionin, arginin hodc glutamin

MOD_RES
(29)..(29)
Threonin, glyxin hodc Alanin

Pic diém MISC
(30) .. (40)

Ving nay cé thé bao gém 8 dén 11 axit amin gém
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"KRNRNNIA” hodic “GPSSGAPPPS” hodc “GPSSGAPPPSK, " trong dé mot sb
vi tri c6 th& khoéng c6 mit

<220>
<223> Xem ban md ta da nép déi voi phdn mo ta chi tibt vé
cac phuong an thay thé va cac phuong an dugc uu tién

<400> 54
Xaa Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Xaa
1 5 10 15

Xaa Xaa Xaa Xaa Leu Phe Val Gln Trp Xaa Xaa Asn Xaa Xaa Xaa Xaa
20 25 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40

<210> 55

<211> 41

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh ty nhan tao: polypeptit tdng hop

<220>

<221> MOD_RES

<222> (1)..(1)

<223> Histidin, desamino-histidyl, dimetyl-histidyl (N-dimetyl-
histidyl), beta-hydroxyimidazopropionyl, 4-imidazoaxetyl,
beta-carboxy imidazopropionyl hodc tyrosin

<220>

<221> MOD_RES

<222> (2)..(2)

<223> Serin, Aib, Sar, d-Alanin ho&ic d-Serin

<220>
<221> MOD_RES

<222> (16)..(16)
<223> Serin hodc axit glutamic

<220>

<221> MOD_RES

<222> (17)..(17)

<223> Arginin hodc Lysin

<220>

<221> MOD_RES

<222> (20)..(20)

<223> Glutamin hodc Lysin

<220>

<221> MOD_RES

<222> (21)..(21)

<223> Axit aspartic ho#c axit glutamic

<220>

<221> MOD_RES

<222> (24)..(24)

<223> Glutamin, Xystein hodc Lysin

<220>
<221> MOD_RES

<222> (30)..(30)
<223> Xystein, lysin hodc khong cé mat

<220>

<221> Pic diém MISC

<222> (31)..(41)

<223> Ving nay c6 thé bao gdm 8 dén 11 axit amin gdm
"KRNRNNIA” ho#c “GPSSGAPPPS” hodc “GPSSGAPPPSK," trong d6é mot sb
hodc tAt ca cac vi tri cé thé khéng cé mit

<220>

<223> Xem bin mb tad da nodp dbi véi phdn mo ta chi tiét vé
cac phuong &n thay thé va céac phuong an dugc uu tién
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<400>

33462

55

Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Xaa

1

5 10 15

Xaa Arg Ala Xaa Xaa Phe Val Xaa Trp Leu Met Asn Thr Xaa Xaa Xaa

20 25 30

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

35 40

56

60

PRT

Trinh ty nhéan tao

M& ta trinh ty nhan tao: polypeptit téng hop

MOD_RES
(1)..(1)
Histidin, desamino-histidyl, 4-imidazoaxetyl hodc tyrosin

MOD_RES
(2)..(2)
Aib(axit aminosiobutyric), glyxin hodc Serin

MOD_RES
(3)..(3)
Axit glutamic hodc glutamin

MOD_RES
(10) .. (10)
Leuxin hodc tyrosin

MOD_RES

(11)..(11)
Serin hodc Alanin

MOD_RES
(12) .. (12)
Lysin hodc arginin

MOD_RES

(13)..(13)
Glutamin hodc tyrosin

MOD_RES
(14)..(14)
Leuxin ho#c methionin

MOD_RES
(15)..(15)
Axit aspartic ho#c axit glutamic

MOD_RES
(16)..(16)
Axit glutamic, axit alpha-metyl-glutamic hodc khong cé mit

MOD_RES
(17)..(17)
Glutamin, axit glutamic, Lysin, arginin hodc khong co6 mit

MOD_RES
(18) ..(18)
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<223> Alanin, arginin hodc khdéng cé mat

<220>

<221> MOD_RES

<222> (19)..(19)

<223> Alanin, valin hodc khéng cé mit

<220>

<221> MOD_RES

<222> (20)..(20)

<223> Lysin, glutamin, arginin, axit alpha-metyl-glutamic
hodc khdéng cé mat

<220>

<221> MOD_RES

<222> (21)..(21)

<223> Axit aspartic, axit glutamic, leuxin hodc khong c6 mit

<220>

<221> Dac didm MISC

<222> (22)..(22)

<223> C6 thé c6 mit hodc khéng cod6 midt

<220>

<221> MOD_RES

<222> (23)..(23)

<223> Isoleuxin, valin hodc khéng cé mit

<220>

<221> MOD_RES

<222> (24)..(24)

<223> Alanin, Xystein, axit glutamic, glutamin,
axit alpha-metyl-glutamic hodc khéng c6 mit

<220>

<221> Pac didm MISC

<222> (25)..(25)

<223> C6 thé c6é mit hodc khong cod mit

<220>

<221> MOD_RES

<222> (26)..(26)

<223> Alanin, isoleuxin, leuxin, valin ho#c khéng cé mdt

<220>

<221> MOD_RES

<222> (27)..(27)

<223> Alanin, lysin, methionin, arginin hodc khdéng c6 mat

<220>

<221> Pic didm MISC

<222> (28)..(29)

<223> C6 thé cé mit hodc khéng cbd mit

<220>

<221> MOD_RES

<222> (30)..(30)

<223> Xystein, lysin hodc khdéng cé mit

<220>

<221> Dac didm MISC

<222> (31)..(40)

<223> Vung nay cé thé bao gém 2 dén 10 gbc, trong d6 mot sb
vi tri cé thé khong c6 mit

<220>

<221> bac diédm MISC

<222> (41)..(60)

<223> Ving nay c6 thé bao gdm 8 dén 20 axit amin gom
"KRNRNNIA” hodc “GPSSGAPPPS” hodc “GPSSGAPPPSK” hodc “HSQGTFTSDYSKYLD"
hodc “HSQGTFTSDYSRYLDK” hodc “HGEGTFTSDLSKQMEEEAVK," trong 46 mét s hodc
tAt ca cac vi tri cé thé khdéng cbd mit

<220>
<223> Xem ban md ta di ndp dbi véi phin md tad chi tiét vé
cac phuong an thay thé va cac phuong an dugc uu tién

<400> 56
Xaa Xaa Xaa Gly Thr Phe Thr Ser Asp Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10 15
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Xaa Xaa Xaa Xaa Xaa Phe Xaa Xaa Trp Xaa Xaa Asn Thr Xaa Gly Gly
20 25 30

Gly Gly Gly Gly Gly Gly Gly Gly Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
35 40 45

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
50 55 60
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Mitc hap thy thic an (g)

1 HM OXM-1 0,1 mg/kg

. Hi: OXKi-1 10 mglkg

33462

Fig. 1

| e Mau ki€ém ching dimg chét din thudc
Zzza OXM1mgkg o

g QXM 10 ma/kg
Hig OXM-1 0,02 mg/kg

mzZA Wi OXM-1 1 mg/kg
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