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Linh vire k§ thuit dwoc dé cip

Sang ché dé cap dén chit chu van hoat héa dong thoi ba thu thé c6 hoat tinh dbi
Vv6i tit ca céc thu thé glucagon, GLP-1, va polypeptit kich thich san sinh insulin phu
thudc glucoza (glucose-dependent insulinotropic polypeptit - GIP).

Tinh trang ky thuit ciia sang ché

Bénh béo phi va bénh déi thao dudng bao gdm bénh dai thao dudng typ 2 1a cac
bénh chuyén héa thudng gap trong xa hoi hién dai. C4c bénh nay duoc xem la yéu té anh
huéng rat nhidu dén stre khoe cong dong véi chi phi diéu tri cao do ty 16 méc cac bénh

nay ngay cang gia tang.

Peptit twong tu glucagon-1 (Glucagon-like peptit-1 - GLP-1) va polypeptit kich
thich san sinh insulin phu thugc glucoza (glucose-dependent insulinotropic polypeptit -
GIP) 14 hormon dudng tiéu héa va hormon thin kinh va tham gia vao viéc kiém soat
nong d6 glucoza trong méu theo qua trinh hép thu thirc an. Glucagon 1a hormon peptit
duoc tiét boi tuy va lién quan dén viée kiém soat ndng do glucoza trong mau cung vdi hai

peptit néu trén.

GLP-1 12 hormon dugc tiét béi rudt non duge kich thich béi qua trinh hip thu thirc
an. GLP-1 thic ddy qua trinh tiét insulin & tuy theo co ché phu thudc glucoza va e ché
qué trinh tiét glucagon, do do trg giup viéc lam giam ndng dd glucoza trong mau. Ngoai
ra, GLP-1 c¢6 vai trd lam chdm qua trinh tiéu hoa trong duong da day - rudt bang cach tac
dung nhu yéu tb gy no, va 1am giam muc d6 hip thu thirc an bing cach 1am cham thoi
gian dé téng thao hét thirc an da duoc tiéu hoa trong dudng da day - rudt. Hon thé niva, da
c6 théng bao vé sir dung GLP-1 cho chudt cong co tac dung trc ché qua trinh hép thu thuc
an va lam giam can, va da x4c nhan ring cac tac dung nay xay ra tuong duong nhau & ca
trang thai binh thuong 13n béo phi, do d6 cho thiy tiém nang lam duogc chit hitu hiéu dé
diéu tri bénh béo phi ctia GLP-1.

GIP, mot trong s6 cac hormon duong da day-rudt duoc tiét béi qua trinh kich thich
qué trinh hap thu thirc an, nhu truong hop GLP-1, 1a hormon cAu thanh boi 42 axit amin
duoc tiét boi té bao K & rudt. Pa co thong bao rang GIP ¢6 hoat tinh ting cudng tiét

insulin & tuy theo co ché phu thudc glucoza va trg giup lam giam ndng do glucoza trong
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mau, nhd d6 ¢6 tac dung lam tang sy hoat hoa GLP-1, khang viém, v.v..

Glucagon dugc san sinh ¢ tuy khi ndng dd glucoza trong mau giam do cac ly do
nhu thudce, bénh 1y, thiéu hut hormon hodc enzym, v.v.. Glucagon gti tin hiéu dé pha vo
glycogen trong gan dé giai phong glucoza va lam ting ndng do glucoza trong mau dén
muc binh thuong. Ngoai tac dung lam ting ndng d6 glucoza trong mau, glucagon tc ché
cam giac thém dn & nguoi va dong vat va hoat hoa lipaza nhay voi hormon cia té bao tao
md dé ting cudng chuyén hoa lipit va tiéu hao ning luong, do d6 c6 tac dung chdng béo
phi.

Nhu vay, cac nghién ctu tich cuc da duoc thuc hién nham phat trién GLP-1 lam
duoc chit dé didu tri bénh dai thao dudng va bénh béo phi, dua trén tic dung kiém soét
ndéng do glucoza trong mau va lam gidm cén ciia GLP-1. Hién nay, exendin-4, thu dugc
tir noc doc thin ldn va c6 do twong ddng axit amin 12 khoang 50% so véi GLP-1, dang
dugc phat trién 1am duoc chit s dung dé diéu tri bénh béo phi va bénh dai thio dudng.
Tuy nhién, da c6 thong bdo duoc chét chira GLP-1 va exendin-4 c6 cac tac dung khdng

mong mudn nhu ndén va budn nén (Syed YY., Drugs, 2015 Jul; 75 (10): 1141 - 52).

Ngoai ra, dé t6i da héa tac dung lam giam can va thay thé cho duogc chit trén co sé
GP-1 néu trén, cac nghién ctru da tap trung vao chit chi van dac hiéu kép c6 ca hoat tinh
dbi voi thy thé GLP-1 14n thu thé glucagon, va da cho thdy rang chung c6 tac dung lam
giam can hitu hiéu hon do hoat hoa thu thé glucagon, so vé6i khi diéu tri chi bing GLP-1

hién c6 (Jonathan W et al., Nat Chem Bio., 2009 Oct (5); 749 - 757).

Ngoai ra, trong nghién ctru lién quan dén cac chét chu van hoat hoa dong thoi ba
thu thé, c6 hoat tinh ddng thoi dbi voi tht ca cac thu thé GLP-1, GIP, va glucagon, gan
day, cac nd luc da duogc thuc hién nham lam tang thoi gian ban thai cua céac chit chu van
hoat héa ddng thoi ba thu thé bing cach thay thé trinh tu axit amin dé lam ting tinh
khang véi dipeptidyl peptidaza-1V, 1a enzym phéan gidi cac hormon duong da day-rudt
nhim lam mat hoat tinh cia chung, sau d6 bd sung nhém axyl vao ving cu thé cta ching
(Finan B et al., Nat Med., 2015 Jan; 21 (1): 27 - 36). Tuy nhién, tac dung hoat héa ba thu
khac nhau nay cua chung 1a khong dang ké va cac chét chu van hoat hoa dong thoi ba thu

thé nay déu khong thé hién ty 1é hoat tinh khac nhau.

Theo d6, can phat trién dugc chit thé hé moi ma c6 thé hoat héa manh thu thé
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GLP-1, GIP, va glucagon va c6 tac dung kiém soat ndng dd glucoza trong mau va lam

giam can va khong gy céc tac dung khong mong muon, nhu ndén va budn ndn.

Ngoai ra, ciing can phat trién duoc chat thé hé méi co ty 1 hoat tinh khac nhau véi
thu thé GLP-1, GIP, va glucagon.Vi du, c¢6 nhu ciu ngay cang ting dé phat trién duoc
chét c6 tac dung 1am gidm can nhung c6 tic dung kiém soat ndng dd glucoza trong méau
tuong dbi cao do hoat tinh GLP-1 va GIP cao nhung hoat tinh glucagon tuong d6i thap
d6i véi tac dung giam glucoza mau; hodc duoc chét co6 hoat tinh cao dbi véi toan bd
GLP-1, GIP, va glucagon, do d6 c6 tdc dung lam giam can tuong dbi cao.

Ban chit ky thuit ciia sing ché

Theo mot muc dich, sang ché dé xudt peptit phan lap c6 hoat tinh d6i véi thy thé
glucagon, thu thé peptit-1 twong tu glucagon (GLP-1), va thu thé polypeptit kich thich
san sinh insulin phu thudc glucoza (GIP).

Theo mét muc dich khac, sang ché dé xuat polynucleotit ma héa peptit phan 14p,
vecto biéu hién tai t& hop bao gdbm polynucleotit, va thé bién nap bao gdm polynucleotit
hoic vecto biéu hién tai td hop. |

Theo mot muc dich khéc nita, sing ché dé xuat phwong phap san Xut peptit phan

A

1ap.

Theo mot muc dich khéc nira, sang ché dé xuit ché phim chira peptit phan 1ap.

Sang ché cling mé ta phuong phap diéu tri bénh dich, bao gdm budc cho dbi twong
can diéu tri bénh nay st dung peptit phan 1ap hodc ché pham chira peptit phan lap.

Sang ché cling mo ta sir dung peptit phan 1ap hodc ché phim sir dung dé bao ché
thude.
MO té chi tiét sang ché

Dé dat duoc cac muc dich néu trén, theo mot khia canh, sang ché dé xuét peptit
phan 1&p c6 hoat tinh d6i voi thu thé glucagon, thu thé peptit-1 twong tu glucagon (GLP-
1), va thu thé polypeptit kich thich san sinh insulin phy thudc glucoza (GIP).

Theo mdt phuong an cu thé, peptit nay 1a chat twong tu glucagon nguyén thé chira
bién thé duge chon tir nhém bao gdm bién thé thay thé, bién thé bd sung, bién thé khuyét

doan, bién thé cai bién, va td hgp cia chung, trén it nhat mot axit amin cua trinh tu
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glucagon nguyén thé.

Theo mot phuong an khéc, trinh tu axit amin chira bién thé bd sung co6 ngudn goc
tur trinh tu axit amin GLP-1 nguyén thé, trinh tu axit amin GIP nguyén thé, hoic trinh tu

axit amin exendin-4 nguyén the.

Theo mdt phuong an khéc, peptit nay 1a peptit phan 14p chta trinh tu axit amin ¢6

cong thire chung 1 sau:

Xaal-Xaa2-Xaa3-Gly-Thr-Phe-Xaa7-Ser-Asp-Xaal0-Ser-Xaal2-Xaal3-Xaal4-
Xaal5-Xaal6-Xaal7-Xaal8-Xaal9-Xaa20-Xaa21-Phe-Xaa23-Xaa24-Trp-Leu-Xaa27-
Xaa28-Xaa29-Xaa30-R1 (Cong thic chung 1, SEQ ID NO.103)

trong do, trong cdng thirc chung 1,

Xaal 12 histidin (His, H), 4-imidazoaxetyl (CA), hodc tyrosin (Tyr, Y);

Xaa2 la glyxin (Gly, G), axit a-metyl-glutamic, hodc Aib (axit aminoisobutyric);
Xaa3 1a axit glutamic (Glu, E) hodc glutamin (Gln, Q);

Xaa7 1a threonin (Thr, T) hoéc isoleuxin (Ile, I);

Xaal0 1a leuxin (Leu, L), tyrosin (Tyr, Y), lysin (Lys, K), xystein (Cys, C), hodc
valin (Val, V);

Xaal2 1a lysin (Lys, K), serin (Ser, S), hoac isoleuxin (Ile, I);

Xaal3 la glutamin (Gln, Q), tyrosin (Tyr, Y), alanin (Ala, A), hodc xystein (Cys,
C);

Xaal4 1a leuxin (Leu, L), methionin (Met, M), hodc tyrosin (Tyr, Y);

Xaal5 1a xystein (Cys, C), axit aspartic (Asp, D), axit glutamic (Glu, E), hoac
leuxin (Leu, L);

Xaal6 1a glyxin (Gly, G), axit glutamic (Glu, E), hoac serin (Ser, S);

Xaal7 1a glutamin (Gln, Q), arginin (Arg, R), isoleuxin (Ile, I), axit glutamic (Glu,
E), xystein (Cys, C), hodc lysin (Lys, K);

Xaal8 1a alanin (Ala, A), glutamin (Gln, Q), arginin (Arg, R), hodc histidin (His,
H);
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Xaal9 la alanin (Ala, A), glutamin (Gln, Q), xystein (Cys, C), hoac valin (Val, V);
Xaa20 1a lysin (Lys, K), glutamin (Gln, Q), hoac arginin (Arg, R);

Xaa21 la axit glutamic (Glu, E), glutamin (GIn, Q), leuxin (Leu, L), xystein (Cys,
C), hodc axit aspartic (Asp, D);

Xaa23 la isoleuxin (Ile, I) hoac valin (Val, V);

Xaa24 13 alanin (Ala, A), glutamin (Gln, Q), xystein (Cys, C), asparagin (Asn, N),
axit aspartic (Asp, D), hodc axit glutamic (Glu, E);

Xaa27 1a valin (Val, V), leuxin (Leu, L), lysin (Lys, K), hodc methionin (Met, M);

Xaa28 1a xystein (Cys, C), lysin (Lys, K), alanin (Ala, A), asparagin (Asn, N),
hodc axit aspartic (Asp, D);

Xaa29 la xystein (Cys, C), glyxin (Gly, G), glutamin (Gln, Q), threonin (Thr, T),
axit glutamic (Glu, E), hodc histidin (His, H);

Xaa30 1a xystein (Cys, C), glyxin (Gly, G), lysin (Lys, K), hoac histidin (His, H),

hodc khong c6 mat; va

R1 14 xystein (Cys, C), GKKNDWKHNIT (SEQ ID NO.106), m-SSGAPPPS-n
(SEQ ID NO.107), hoic m-SSGQPPPS-n (SEQ ID NO.108), hoic khong ¢6 mit;

trong do,

m la -Cys-, -Pro-, hodc -Gly-Pro-,

n la -Cys-, -Gly-, -Ser-, hodc -His-Gly-, hodc khong cé mat.
Theo mot phuong an khéc, trong cong thirc chung 1,

Xaal4 la leuxin hoac methionin; va

Xaal$5 la xystein, axit aspartic, hodc leuxin.

Theo mdt phuong &n khéc, trong cong thuc chung 1,

Xaa?2 la glyxin, axit a-metyl-glutamic, hodc Aib;

Xaa7 la threonin;

XaalO0 la tyrosin, xystein, hodc valin;
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Xaal2 la lysin hodc isoleuxin;

Xaal3 la tyrosin, alanin, glutamin, hodc xystein;

Xaal4 la leuxin, xystein, hodc methionin;

Xaal5 la xystein, leuxin, axit glutamic, hodc axit aspartic;

Xaal7 la glutamin, arginin, isoleuxin, xystein, axit glutamic, hodc lysin;
Xaal8 la alanin, glutamin, arginin, hodc histidin;

Xaal9 la alanin, glutamin, valin, hodc xystein;

Xaa20 la lysin, arginin, hodc glutamin;

Xaa21 la axit glutamic, glutamin, leuxin, xystein, hodc axit aspartic;
Xaa23 la isoleuxin hoac valin;

Xaa24 la xystein, alanin, glutamin, asparagin, axit glutamic, hodc axit aspartic; va
Xaa27 la leuxin hodc lysin.

Theo mdt phuong an khac, peptit nay chira trinh tu axit amin ¢6 cong thirc chung

Xaal-Xaa2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Xaal0-Ser-Lys-Xaal3-Xaal4-Xaal5-

Xaal6-Xaal7-Xaal8-Xaal9-Xaa20-Xaa21-Phe-Xaa23-Xaa24-Trp-Leu-Leu-Xaa28-
Xaa29-Xaa30-Xaa3 1-Ser-Ser-Gly-Gln-Pro-Pro-Pro-Ser-Xaa40 (Cong thirc chung 2, SEQ
ID NO.104)

Trong cdng thire chung 2,

Xaal la 4-imidazoaxetyl, histidin, hodc tyrosin;
Xaa?2 1a glyxin, axit a-metyl-glutamic, hodc Aib;
Xaal0 la tyrosin hodc xystein;

Xaal3 la alanin, glutamin, tyrosin, hodc xystein;
Xaal4 1a leuxin, methionin, hodc tyrosin;

Xaal5 la axit aspartic, axit glutamic, hodc leuxin;

Xaal6 la glyxin, axit glutamic, hodc serin;
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Xaal7 la glutamin, arginin, isoleuxin, axit glutamic, xystein, hodc lysin;
Xaal8 la alanin, glutamin, arginin, hodc histidin;

Xaal9 1a alanin, glutamin, xystein, hoac valin;

Xaa20 la lysin, glutamin, hodc arginin;

Xaa21 1a xystein, axit glutamic, glutamin, leuxin, hodc axit aspartic;
Xaa23 la isoleuxin hodc valin;

Xaa24 1a xystein, alanin, glutamin, asparagin, hodc axit glutamic;
Xaa28 la lysin, xystein, asparagin, hodc axit aspartic;

Xaa29 la glyxin, glutamin, xystein, hodc histidin;

Xaa30 la xystein, glyxin, lysin, hodc histidin;

Xaa31 la prolin hodc xystein; va

Xaa40 la xystein hoac khong c6 mat.

Theo mot phuong an khéc, trong cong thirc chung 1,

Xaa?2 la glyxin, axit a-metyl-glutamic, hodc Aib;

Xaa7 la threonin;

XaalO la tyrosin, xystein, hodc valin;

Xaal2 la lysin hodc isoleuxin;

Xaal3 la tyrosin, alanin, hodc xystein;

Xaal4 1a leuxin hoac methionin;

Xaal5 la xystein hodc axit aspartic;

Xaal7 la glutamin, arginin, isoleuxin, xystein, hodc lysin;

Xaal8 la alanin, arginin, hodc histidin;

Xaal9 la alanin, glutamin, hodc Xystein;

Xaa20 Ia lysin hodc glutamin;

Xaa21 la axit glutamic, xystein, hodc axit aspartic;
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Xaa23 la valin;

Xaa24 12 alanin, glutamin, xystein, asparagin, hodc axit aspartic; va
Xaa27 l1a leuxin hodc lysin.

Theo mot phuong an khéc, trong cong thirc chung 2,
Xaal3 la alanin, tyrosin, hodc xystein;

Xaal5 la axit aspartic hodc axit glutamic;

Xaal7 1a glutamin, arginin, xystein, hoéc lysin;
Xaal8® la alanin, arginin, hodc histidin;

Xaa21 la xystein, axit glutamic, glutamin, hodc axit aspartic;
Xaa23 la isoleuxin hodc valin;

Xaa24 1a xystein, glutamin, hodc asparagin;

Xaa28 la xystein, asparagin, hodc axit aspartic;
Xaa29 la glutamin, xystein, hodc histidin; va

Xaa30 la xystein, lysin, hodc histidin.

Theo mdt phuong an khac, trong cong thuc chung 1,
Xaa2 1a axit a-metyl-glutamic hodc Aib;

Xaa7 la threonin;

XaalO la tyrosin hodc xystein;

Xaal2 la lysin hodc isoleuxin;

Xaal3 la tyrosin, alanin, hodc xystein;

Xaal4 la leuxin hoac methionin;

Xaal5 la xystein hodc axit aspartic;

Xaal6 la axit glutamic;

Xaal7 la arginin, isoleuxin, xystein, hodc lysin;

Xaal® la alanin, arginin, hoac histidin;
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Xaal9 1a alanin, glutamin, hodc xystein;

Xaa20 la lysin hodc glutamin;

Xaa21 la axit glutamic hoac axit aspartic;

Xaa23 la valin;

Xaa24 la glutamin, asparagin, hodc axit aspartic;
Xaa27 1a leuxin; va

Xaa28 1a xystein, alanin, asparagin, hodc axit aspartic.
Theo mot phuong an khac, trong cong thirc chung 1,
Xaal 1a histidin hodc 4-imidazoaxetyl;

Xaa2 1a axit o-metyl-glutamic hodc Aib;

Xaa3 la glutamin;

Xaa7 la threonin;

Xaal0 la tyrosin;

Xaal?2 la isoleuxin;

Xaal3 la alanin hodc xystein;

Xaal4 1a methionin;

Xaal$ la axit aspartic;

Xaal6 la axit glutamic;

Xaal7 la isoleuxin hoac lysin;

Xaal® la alanin hoac histidin;

Xaal9 1a glutamin hodc xystein;

Xaa20 la lysin;

Xaa21 la axit aspartic;

Xaa23 la valin;

Xaa24 la asparagin;
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Xaa27 la leuxin;

Xaa28 la alanin hodc asparagin;

Xaa29 la glutamin hodc threonin; va

Xaa30 la xystein, hodc lysin, hoac khong c6 mat.
Theo mot phuong an khéc, trong cdng thirc chung 1,
Xaa?2 la glyxin, axit a-metyl-glutamic, hodc Aib;
Xaa3 1a glutamin;

Xaa7 la threonin;

XaalO Ia tyrosin, xystein, hodc valin;

Xaal2 la lysin;

Xaal3 la tyrosin;

Xaal4 la leuxin;

Xaal5 la axit aspartic;

Xaal6 la glyxin, axit glutamic, hodc serin;

Xaal7 la glutamin, arginin, Xystein, hodc lysin;
Xaal8 la alanin, arginin, hodc histidin;

Xaal9 la alanin hoac glutamin;

Xaa20 1a lysin hoac glutamin;

Xaa21 la axit glutamic, xystein, hodc axit aspartic;
Xaa23 la valin;

Xaa24 la alanin, glutamin, hodc Xxystein;

Xaa27 la leuxin hodc lysin; va

Xaa29 la glyxin, glutamin, threonin, hodc histidin.

Theo mot phuong an khac, peptit nay 1a peptit chira trinh ty axit amin ¢6 cong

thirc chung 3 sau:
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Xaal-Xaa2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Xaal3-Leu-Asp-Glu-
Xaal7-Xaal8-Xaal9-Lys-Xaa21-Phe-Val-Xaa24-Trp-Leu-Leu-Xaa28-Xaa29-Xaa30-
Xaa31-Ser-Ser-Gly-Gln-Pro-Pro-Pro-Ser-Xaa40 (Cong thirc chung 3, SEQ ID NO.105)

Trong cong thirc chung 3,

Xaal 1a histidin hodc tyrosin;

Xaa2 la axit a-metyl-glutamic hodc Aib;
Xaal3 la alanin, tyrosin, hodc xystein;
Xaal7 la arginin, xystein, hodc lysin;
Xaal8 la alanin hodc arginin;

Xaal9 la alanin hodc xystein;

Xaa21 la axit glutamic hodc axit aspartic;
Xaa24 la glutamin hodc asparagin;
Xaa28 la xystein hodc axit aspartic;
Xaa29 la xystein, histidin, hodc glutamin;
Xaa30 la xystein hodc histidin;

Xaa31 la prolin hodc xystein; va

Xaa40 la xystein hodc khong c6 mat.

Theo mdt phuong an khac, R1 1a xystein, CSSGQPPPS (SEQ ID NO.109),
GPSSGAPPPS (SEQ ID NO.110), GPSSGAPPPSC (SEQ ID NO.111), PSSGAPPPS
(SEQ ID NO.112), PSSGAPPPSG (SEQ ID NO.113), PSSGAPPPSHG (SEQ ID
NO.114), PSSGAPPPSS (SEQ ID NO.115), PSSGQPPPS (SEQ ID NO.116), hoac
PSSGQPPPSC (SEQ ID NO.117), hoac khong c6 mat.

Theo mét phuong an khéc, trong cong thirc chung tur 1 dén 3, axit amin tht 16 va

axit amin thir 20 tir d4u tin ciing N cing nhau tao thanh vong.

Theo mot phuong an khac, peptit nay chtra trinh tu axit amin duoc chon tir nhom

bao gdm trinh tu néu trong SEQ ID NO.1 dén 102.

Theo mot phuong an khac, peptit nay co it nhat mot trong sd cac hoat tinh tir i)
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dén iii) sau: i) hoat hoa thu thé GLP-1; ii) hoat hoa thu thé glucagon; va iii) hoat héa thu
thé GIP.

Theo mdt phuong an khac, peptit nay c6 thoi gian ban théi in vivo tang so véi thoi
gian ban thai cua peptit bét ky trong s6 cac GLP-1 nguyén thé, glucagon nguyén thé, va
GIP nguyén thé.

Theo mot phuong 4n khac, ddu tan cting C ciia peptit nay dugc amit hoa.

Theo khia canh khac, sang ché dé xuat polynucleotit ma hoa peptit phan 1ap, vecto
bidu hién tai t6 hop bao gdm polynucleotit, va thé bién nap bao gbm polynucleotit hodc

vecto bidu hién tai td hop.
Theo khia canh khéac nita, sang ché d& xudt phuong phap san xuét peptit phén lap.
Theo khia canh khac nita, sang ché dé xuét ché phim chira peptit phan 14p.
Theo mdt phuwong an cu thé, ché phdm nay 1a duoc pham.

Theo mot phuong 4n cu thé khac, ché pham nay dugc sir dung dé phong ngira
hodc diu tri hoi chimg chuyén héa.

Theo mdt phuong an cu thé khac, hoi ching chuyén héa c6 thé bao gdm hoi ching
giam muac dung nap glucoza, hoi ching tdng cholesterol huyét, rdi loan m& mau, bénh
béo phi, bénh déi thdo dudng, bénh ting huyét 4p, hoi chimg xo cimg dong mach do rdi
loan m& mau, hdi chirng xo vita dong mach, hdi chung xo cimg dong mach, hodc bénh
mach vanh.

Sang ché ciing mo ta phuong phép diéu tri bénh dich, bao gdm budc cho dbi tuong
can diéu tri bénh nay st dung peptit phan lap hodc ché pham chtra peptit phan 1ap.

Sang ché ciing mo ta sir dung peptit phan 1ap hodc ché phdm str dung dé bao ché
thudc.

Peptit theo sang ché ¢6 hoat tinh di véi thu thé glucagon, thu thé peptit-1 twong
tu glucagon (GLP-1), va thu thé polypeptit kich thich sén sinh insulin phu thudc glucoza
(GIP), do d6 c6 thé dugc st dung dé didu tri hoi ching chuyén héa.

M ta chi tiét sang ché

Sang ché s& duoc mo ta chi tiét dudi day, trong do, mdi khia canh va phuong 4n cu
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thé dugc dé cép trong ban mo ta nay c6 thé duoc ap dung cho cac khia canh va phuong
an cu thé khac. Ttrc 12 toan bd cac két hop cia cac yéu té khac nhau dugc dé cap trong
ban mo ta nady cling ndm trong pham vi ctia sang ché. Hon thé nita, pham vi cila sdng ché
khong gidi han & cac phuong an dudi day.

Trong toan bd ban md ta nay, khong chi cac md mot chit cai va ba chit cai thong
thuong dugce st dung dé ky hiéu cac axit amin c6 trong ty nhién, ma cac ma ba chi¥ cai
nay cling dugc st dung dé ky hiéu cac axit amin khdc nhu a-axit aminoisobutyric (Aib),

Sar (N-metylglyxin), va axit a-metyl-glutamic.

Ngoai ra, cac axit amin duoc dé cap trong ban mb ta nay duge viét tit theo quy tic

danh phap TUPAC-IUB nhu sau:

alanin (Ala, A) arginin (Arg, R)
asparagin (Asn, N) axit aspartic (Asp, D)
xystein (Cys, C) axit glutamic (Glu, E)
glutamin (Gln, Q) glyxin (Gly, G)
histidin (His, H) isoleuxin (Ile, I)
leuxin (Leu, L) lysin (Lys, K)
metionin (Met, M) phenylalanin (Phe, F)
prolin (Pro, P) serin (Ser, S)
threonin (Thr, T) tryptophan (Trp, W)
tyrosin (Tyr, Y) valin (Val, V)

Theo mdt khia canh, sang ché d& xuit peptit phan 1dp c6 hoat tinh dbi voi thu thé
glucagon, thu thé peptit-1 tuong ty glucagon (GLP-1), va thu thé polypeptit kich thich
san sinh insulin phu thudc glucoza (GIP).

Theo sang ché, peptit phan lap c6 hoat tinh d6i v6i tht ca cac thu thé glucagon, thu
thé peptit-1 twong tw glucagon (GLP-1), va thu thé polypeptit kich thich san sinh insulin
phu thude glucoza (GIP) co6 thé duogc str dung hoan ddi cho nhau véi chat chu van hoat

hoa ddng thoi ba thu thé.

Chét cht van hoat héa ddng thoi ba thu thé c6 thé bao gdbm cac hop chét khic
nhau (vi du, cac peptit khac nhau) ¢6 hoat tinh dang k& déi v6i thu thé glucagon, thu thé
GLP-1, va thu thé GIP.

Chét chi van hoat héa ddng thoi ba thu thé c6 hoat tinh dang ké déi v6i thu thé
glucagon, thu thé GLP-1, va thu thé GIP c6 thé c6 hoat tinh in vitro béng 0,1% hoac cao
hon, 1% hodc cao hon, 2% hodc cao hon, 3% hodc cao hon, 4% hodc cao hon, 5% hodc

cao hon, 6% hoidc cao hon, 7% hodc cao hon, 8% hodc cao hon, 9% hodc cao hon, 10%
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hoidc cao hon, 20% hodc cao hon, 30% hodc cao hon, 40% hodc cao hon, 50% hodc cao
hon, 60% hoic cao hon, 70% hodc cao hon, 80% hoac cao hon, 90% hodc cao hon, va
100% hodc cao hon, v6i mot hogc nhiéu thu thé, t6t hon néu 1 hai hogc nhiéu thy the, va
tdt hon nita néu 1a toan bo ba thu thé glucagon, thu thé GLP-1, va thu thé GIP, so véi cac
phdi tir ty nhién cta cac thu thé twong tng (glucagon ty nhién, GLP-1 tu nhién, va GIP tu

nhién), nhung khong chi giéi han & céc tri sO nay.

Phuong phap do hoat tinh in vitro cua chat chu van hoat hoa ddng thoi ba thy thé
¢6 thé tham khao Vi du 2 theo sang ché, nhung khong chi gi6i han & cac phuong phép do.

Hon nita, chit chi van hoat hoa dong thoi ba thu thé c6 mot hodc nhiéu hoat tinh
tir i) dén iii) du6i day, dic biét 1a hoat tinh ddng ké ctia ching: i) hoat tinh hoat héa thu
thé GLP-1; ii) hoat tinh hoat héa thu thé glucagon; va iii) hoat tinh hoat héa thu thé GIP,

Cu thé, hoat tinh hoat hda cac thu thé nay cé thé bao gém, vi du cac truong hop &
do hoat tinh in vitro cia peptit theo sang ché bing 0,1% hoic cao hon, 1% hoic cao hon,
2% hodc cao hon, 3% hodc cao hon, 4% hodc cao hon, 5% hodc cao hon, 6% hodc cao
hon, 7% ho#c cao hon, 8% hodc cao hon, 9% hodc cao hon, 10% hodc cao hon, 20%
hoic cao hon, 30% hodc cao hon, 40% hodc cao hon, 50% hodc cao hon, 60% hodc cao
hon, 70% ho#c cao hon, 80% hodc cao hon, 90% hodc cao hon, va 100% hodc cao hon,
30 v6i cac phdi tir tw nhién clia céc thu thé twong tng, nhung khong chi gii han & cac tri
s6 nay.

Ngoai ra, chat chi van hoat hoa ddng thoi ba thu thé theo sang ché c6 thé c6 thoi
gian ban thai in vivo cao hon glucagon ty nhién, GLP-1 tu nhién, va GIP ty nhién, nhung
khong chi giéi han ¢ cac peptit nay.

Peptit twong tu glucagon néu trén co thé 1a peptit khong c6 trong tu nhién, nhung
khong chi gi6i han & peptit nay.

Dic biét, peptit phéan 1ap co thé 1a peptit twong tu glucagon tu nhién, nhung khong
chi gidi han & peptit nay.

Peptit tuong tu glucagon tu nhién theo sang ché c6 thé bao gdm peptit co it nhét
mot géc axit amin khac biét trén trinh tu axit amin so véi trinh ty axit amin cua glucagon
tu nhién; peptit dugc cai bién bang cach cai bién trinh tu glucagon tu nhién; va peptit bat

chudc glucagon tu nhién.
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Hon nita, glucagon tu nhién c6 thé c6 trinh tir axit amin nhu sau, nhung khong chi

gid1 han ¢ trinh tu nay:

His-Ser-GlIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-Arg-Arg-
Ala-GIn-Asp-Phe-Val-Gln-Trp-Leu-Met-Asn-Thr (SEQ ID NO.118)

Dic biét, peptit phan lap co thé 1a peptit twong tu glucagon tur nhién chira bién thé
dugc chon tir nhom bao gdm bién thé thay thé, bién thé bd sung, bién thé loai bd, bién thé
cai bién, va tb hop cuia ching, trén it nhit mot axit amin cta trinh tu glucagon tu nhién,

nhung khong chi gidi han & peptit nay.

Ngoai ra, gbc thay thé cta axit amin c6 thé bao gdm ca gbc thay thé cho axit amin

14n gbc thay thé cho hop chét khong tu nhién.

Ngoai ra, gbc bd sung c6 thé duoc bd sung & dau tan cing N va/hodc dau tan cung
C cla peptit. Hon nita, chiu dai clia axit amin d& bd sung khong bi gi6i han cu thé,
nhung 1 hodc nhiéu, 2 hodc nhidu, 3 hogc nhidu, 4 hoac nhiéu, 5 hodc nhiéu, 6 hoic nhiéu,
7 hoac nhiéu, 8 hoic nhiéu, 9 hodc nhiéu, 10 hodic nhiéu, va 11 axit amin hodc nhiéu axit
amin c6 thé dugc bd sung vao, va theo nghia rong gbc bd sung co thé bao gdm gbc bd

sung polypeptit, nhung khong chi giéi han & cac phuong 4n nay.

Diac biét hon, peptit tuong tu glucagon co thé 1a peptit c6 1 hodc nhiéu, 2 hoic
nhiéu, 3 hodc nhidu, 4 hodc nhiu, 5 hodc nhiéu, 6 hogc nhiéu, 7 hogc nhiéu, 8 hogc nhiéu,
9 hogc nhiéu, 10 hogc nhiéu, 11 hodc nhidu, 12 hodc nhiéu, 13 hodc nhiéu, 14 hodc nhiéu,
15 hogc nhiéu, 16 hodc nhidu, 17 hodc nhiéu, 18 hogc nhiéu, 19 hodc nhiéu, hodc 20 axit
amin duoc chon tir nhém bao gém axit amin & cac vi tri s6 1, 2, 3, 7, 10, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 23, 24, 27, 28, va 29 trén trinh ty axit amin ctia glucagon tu nhién
duoc thé béng cac axit amin khéc, va ngoai ra, co thé 1a peptit c6 1 hodc nhiéu, 2 hoic
nhiéu, 3 hoic nhiu, 4 hodc nhiéu, 5 hogc nhiéu, 6 hodc nhiéu, 7 hodc nhiéu, 8 hogc nhiéu,
9 hodc nhiéu, 10 hodc nhiéu, hodc 11 axit amin hoic nhiéu axit amin dugc bd sung doc
1ap hodc duoc bd sung thém vao dau tan cing C ciia nd, nhung khong chi gi¢i han & cac

phuong 4n nay.

Tham chi t5t hon nira, néu peptit twong tu glucagon co thé 1a peptit c6 1 hodc
nhiéu, 2 hogc nhiéu, 3 hodc nhiéu, 4 hodc nhiéu, 5 hogc nhiéu, 6 hodc nhiéu, 7 hodc nhiéu,

8 hodc nhiéu, 9 hodc nhiéu, 10 hodc nhidu, 11 hodc nhiéu, 12 hodc nhiéu, 13 hodc nhiéu,
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14 hodc nhiéu, 15 hodc nhidu, 16 hoic nhiéu, 17 hoic nhiéu, 18 hoic nhiéu, hodc 19 axit
amin dugc chon tir nhom bao gdm axit amin & cac vi tri sd 1, 2, 3, 10, 12, 13, 14, 15, 16,
17, 18, 19, 20, 21, 23, 24, 27, 28, va 29 trén trinh ty axit amin ctiia glucagon tu nhién
duoc thé bang cac axit amin khac, va ngoai ra, c6 thé 1a peptit c6 1 hodc nhiéu, 2 hoic
nhiéu, 3 hodc nhiéu, 4 hogc nhidu, 5 hodc nhiéu, 6 hogc nhidu, 7 hodc nhiéu, 8 hogc nhiéu,
9 hoac nhiéu, 10 hodc nhiéu, hodc 11 axit amin hoic nhiéu axit amin duoc bd sung doc
1ap hodc duge bd sung thém vao dau tan cung C cla n6, nhung khong chi gi6i han & céc

phuong an nay.

Tham chi t&t hon nita, néu peptit tvong tu glucagon cé thé 1a peptit c6 1 hodc
nhiéu, 2 hodc nhiéu, 3 hodc nhiéu, 4 hodc nhiéu, 5 hodc nhiéu, 6 hodc nhidu, 7 hoic nhiéu,
8 hoic nhidu, 9 hodc nhidu, 10 hodc nhidu, 11 hodc nhiéu, 12 hodc nhiéu, 13 hodc nhiéu,
14 hoac nhiéu, 15 hoic nhiéu, 16 hodc nhiéu, hodc 17 axit amin duge chon tir nhém bao
gdm axit amin & cac vi tri s6 1, 2, 3, 10, 13, 14, 15, 16, 17, 18, 19, 20, 21, 23, 24, 28, va
29 trén trinh tu axit amin cua glucagon tu nhién dugc thé béng cac axit amin khac, va
ngoai ra, c6 thé 1a peptit c6 1 hodc nhidu, 2 hodc nhiéu, 3 hodc nhiéu, 4 hodc nhiéu, 5
hoic nhiéu, 6 hodc nhiéu, 7 hodc nhiéu, 8 hodc nhiéu, 9 hodc nhiéu, 10 hodc nhiéu, hoic
11 axit amin hodc nhiéu axit amin dugc bd sung doc 1ap hoac duogc bd sung thém vao dau

tan cung C cua nd, nhung khong chi gidi han ¢ cdc phuong 4n nay.

Tham chi tdt hon nira, néu peptit twong tu glucagon c6 thé 1a peptit c6 1 hodc
nhiéu, 2 hodc nhiéu, 3 hodc nhiéu, 4 hoic nhiéu, 5 hogc nhiéu, 6 hogc nhiéu, 7 hodc nhiéu,
8 hodc nhidu, 9 hodc nhidu, 10 hodc nhiéu, 11 hoic nhiéu, 12 hogc nhiéu, 13 hodc nhiéu,
hodc 14 axit amin dugc chon tir nhém bao g6m axit amin & cac vi tri s6 1, 2, 13, 16, 17,
18, 19, 20, 21, 23, 24, 27, 28, va 29 trén trinh tu axit amin cua glucagon tu nhién dugc
thé béng cac axit amin khac, va ngoai ra, co thé 1a peptit cé 1 hodc nhiéu, 2 hoic nhiéu, 3
hodc nhiéu, 4 hoac nhiéu, 5 hoic nhiéu, 6 hoic nhiéu, 7 hodc nhiéu, 8 hodc nhiéu, 9 hodc
nhiéu, 10 hodc nhiéu, hodc 11 axit amin hodc nhiéu axit amin dugc bd sung ddc 1ap hodc
duoc bd sung thém vao dau tan cing C ciia né, nhung khong chi gi6i han & cac phuong
an nay.

Cac axit amin dugc dua vao glucagon tu nhién néu trén co thé dugc chon tir nhém
bao gdm, nhung khong chi gi6i han &, tyrosin, axit o-metyl-glutamic, axit

aminoisobutyric, metionin, axit glutamic, histidin, lysin, leuxin, isoleuxin, glutamin, valin,
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glyxin, alanin, xystein, serin, alanin, axit aspartic, va arginin.

Vi du, cac trinh tu axit amin dugc bd sung cd thé 1a it nhAt mot trinh tu axit amin

thu dugc tir GLP-1 tu nhién, GIP tu nhién, hodc trinh ty axit amin ciia exendin-4 tuy nhién.

Peptit tuong tu glucagon hodc chét chii van hoat hoa dong thoi ba thu thé ¢ thé
chira cAu lién két noi phan tir (vi du, lién két chéo cong héa tri hoic lién két chéo khong
cong hoa tri), va dic biét & dang chira vong, vi dy, & dang trong d6 vong dugc tao thanh
gilra axit amin & vi tri sd 16 va axit amin & vi tri s6 20 ctia peptit twong tu glucagon hogc
chét chu van hoat héa dong thoi ba thu thé, nhung khong chi gi6i han & cac phuong an
nay.

Vi du khong gigi han pham vi cia sang ché v& vong ¢6 thé bao gdm cau lién két

lactam (hodc vong lactam).

Ngoai ra, peptit tuong tu glucagon hodc chét cha van hoat hoa ddng thoi ba thu
thé bao gbdm toan bd céac peptit dugc cai bién dé chtra vong, hodc chira axit amin c6 kha

nang tao thanh vong & vi tri dich.

Vi du, peptit tuong tu glucagon hodc chit chii van hoat hoa ddng thoi ba thu thé c6
thé 1a peptit trong d6 cip axit amin bao gbm axit amin & vj tri sb 16 va axit amin & vi tri
s6 20 dugc thé bang axit glutamic hodc lysin, twong tng c6 thé tao thanh vong, nhung
peptit twong tu glucagon hodc chit chii van hoat héa ddng thoi ba thu thé khong chi giéi

han & céac peptit nay.

Vong ¢6 thé dugc tao thanh gifta cac chudi bén axit amin nim trong peptit twong
tu glucagon hodc chit cha van hoat hoa déng thot ba thu thé: vi du, ching co thé & dang
vong lactam giita chudi bén cla lysin va chudi bén cla axit glutamic, nhung vong khong
chi gidi han & cac vong nay.

Vi du vé peptit twong tu glucagon duge didu ché bang t6 hop ctia cac phuong phap
nay c6 thé bao gd6m, nhung khong chi gii han &, cac peptit c6 trinh ty axit amin khac véi
trinh tu axit amin ctua glucagon tu nhién ¢ it nhét mot axit amin, va trong d6 cacbon o &
d4u tan ciing N ctia n6 duge loai bo, ddng thoi ¢6 hoat tinh chi van dic hi¢u dong thoi
thu thé glucagon, thu thé GLP-1, va thu thé GIP, V.V.., VA CAC peptit tuong tu glucagon tu
nhién theo sang ché c6 thé dugc diéu ché bang cach két hgp cac phuong phap khéc nhau.

Ngoai ra, lién quan dén chit chii van hoat héa ddng thoi ba thy thé theo sang ché,
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mdt doan axit amin c¢6 thé duoc thay bang cac axit amin hogc hop chét khong tu nhién
khéc dé ngan ngira nhan dién béi peptidaza dé lam tang thoi gian ban thai in vivo cla chét
chu vén hoat hoa déng thoi ba thu thé, nhung céac chit chii van hoat héa déng thoi ba thu

thé khong chi gi6i han & phuong 4n nay.

Dic biét, peptit nay co thé 1a peptit c6 thoi gian ban thai in vivo dugc gia ting
bang cach ngin nglra sy nhan dién boi peptidaza bang cach thay thé trinh ty axit amin &
vi tri $6 2 trong sb cac trinh tu axit amin cua chit cha van hoat hoa déng thoi ba thu thé,
nhung gdc thay thé hoic gbc cai bién bit ky cua axit amin dé ngan ngira sy nhan dién béi
peptidaza in vivo cling nim trong pham vi ciia sdng ché ma khong giéi han & cac peptit
nay.

Ngoai ra, gdc cai bién dé diéu ché cac peptit tuong tu glucagon ty nhién c6 thé bao
gbm toan bd cac gbc cai bién bang cach st dung axit amin L hodc axit amin D va/hodc
cAc axit amin khong tu nhién; va/hodc gde cai bién trinh tu tu nhién, vi du, gbc cai bién
nhom chtre chudi bén, lién két cong hoa tri ndi phan tr (vi du, tao vong giira cac chudi
bén), metyl hda, axyl hoa, ubiquitin hoa, phosphoryl hda, aminohexan hoa, biotinyl hoa,

V.V..

Ngoai ra, goc cai bién cling c6 thé bao gdm toan bd cac goc cai bien c6 mot hodc
nhiéu axit amin dugc bd sung vao dau tin cing amin va/hodc dau tan cung carboxy cua

glucagon tu nhién.

Trong gbc thay thé hodc bd sung axit amin, khong chi 20 axit amin thuong c6
trong protein cua ngudi, ma ca cac axit amin khong c6 trong tu nhi€n hoac khong dién
hinh c6 thé duge sir dung. Cac axit amin khong dién hinh c6 thé duoc mua tir cic nha
cung cap bao gdm Sigma-Aldrich, ChemPep Inc., va Genzyme Pharmaceuticals. Cac
peptit chira cac axit amin nay va cac trinh tu peptit khong dién hinh c6 thé dugc tong hop
va mua tir cac nha cung cip, vi du, American Peptit Company, Bachem (USA), hoac

Anygen (Korea).

Céc dan xuat axit amin cé thé dugc thu nhin theo cung cach thitc, va trong mot vi

du nhu vay, axit 4-imidazoaxetic c6 thé duoc st dung.

Ngoai ra, peptit theo sang ché ¢6 thé & dang bién thé trong do6 dau tan cing amino

va/hodc dau tan cung carboxy, v.v.. cua peptit dugc cai bien hoa hoc hodc bao vé bang
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cac nhom hitu co, hodc axit amin ¢6 thé dugc bo sung vao cac dau tan cung cua peptit, dé

bao vé peptit nay tranh khoi proteaza in vivo trong khi van lam tang d6 6n dinh cua peptit.

Cu thé, trong truong hop ctia peptit dugc tong hop hoa hoc, thi dau tan cung N va
d4u tan cung C ctia n6 duge tich dién, do d6 dau tan cung N va dau tan cting C ctia peptit
¢ thé dugc axetyl hoa va/hodc amit hoa, nhung peptit khong chi gi6i han & phuong an
nay.

Ngoai ra, peptit theo sang ché ¢6 thé bao gém toan bd cac dang tdn tai cia peptit,
hoac mubi cua ching (vi du, mudi duoc dung cua chung), hoac solvat clia chiing. Ngoai

ra, peptit nay co thé & dang duoc dung bét ky.

Mubi ctia peptit theo sang ché khong bi giéi han cu thé. Tuy nhién, tt hon néu
mudi caa peptit theo sang ché 12 mudi an toan va hitu hiéu cho dbi tuong, vi du, dong vat
¢6 v, nhung khdng chi giéi han & cac mudi nay.

Thuat ngir “dugc dung” duge st dung trong ban mo ta dé chi hop chét c6 thé duoc
str dung hitu hiéu trong linh vuc y dugc ma khong gy ra cac tac dung khong mong mudn

bao gdbm ddc tinh qua mirc, kich tng, phén tmg di Gng, v.v..

Thuét ngir “mudi duoc dung” duge sir dung trong ban md ta dé chi mudi thu duge
tr axit vo co dugce dung, axit hitu co dugce dung, hodc bazo dugc dung. Vi du vé mubi thu
duoc tir axit thich hgp co thé bao gém axit hydrocloric, axit bromic, axit sulfuric, axit
nitric, axit perchloric, axit fumaric, axit maleic, axit phosphoric, axit glycolic, axit lactic,
axit salicylic, axit sucxinic, axit toluen-p-sulfonic, axit tartaric, axit axetic, axit xitric, axit
metansulfonic, axit formic, axit benzoic, axit malonic, axit naphtalen-2-sulfonic, axit
benzensulfonic, v.v.. Vi du v& mudi thu duogc tir bazo thich hop c¢6 thé bao gdm mudi cia

kim loai kiém, nhu natri, kali, v.v..; kim loai kiém tho, nhu magie; amoni, V.v..

Thuat ngit “solvat” dugc st dung trong ban mo ta dé chi phirc chit duoc tao thanh
gitra peptit theo sang ché hodc hodc mudi ciia chung va phan tir dung moi.

Theo mot phuong 4n cu thé, peptit ny co thé 1a peptit phan lap chira trinh tu axit
amin ¢6 cong thirc chung (1):

Xaal-Xaa2-Xaa3-Gly-Thr-Phe-Xaa7-Ser-Asp-Xaal0-Ser-Xaal2-Xaal3-Xaal4-
Xaal5-Xaal6-Xaal7-Xaal8-Xaal9-Xaa20-Xaa21-Phe-Xaa23-Xaa24-Trp-Leu-Xaa27-
Xaa28-Xaa29-Xaa30-R1 (Céng thirc chung 1, SEQ ID NO.103)
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Trong cong thire chung 1 néu trén,

Xaal 1a histidin (His, H), 4-imidazoaxetyl (CA), hodc tyrosin (Tyr, Y);

Xaa2 1a glyxin (Gly, G), axit a-metyl-glutamic, hoac Aib (axit aminoisobutyric);
Xaa3 1a axit glutamic (Glu, E) hodc glutamin (Gln, Q);

Xaa7 la threonin (Thr, T) hodc isoleuxin (Ile, I);

XaalO 1a leuxin (Leu, L), tyrosin (Tyr, Y), lysin (Lys, K), xystein (Cys, C), hoac
valin (Val, V);

Xaal2 la lysin (Lys, K), serin (Ser, S), hodc isoleuxin (Ile, I);

Xaal3 1a glutamin (Gln, Q), tyrosin (Tyr, Y), alanin (Ala, A), hoac xystein (Cys,
C);

Xaal4 1a leuxin (Leu, L), methionin (Met, M), hodc tyrosin (Tyr, Y);

Xaal5 1a xystein (Cys, C), axit aspartic (Asp, D), axit glutamic (Glu, E), hodc

leuxin (Leu, L);
Xaal6 1a glyxin (Gly, G), axit glutamic (Glu, E), hodc serin (Ser, S);

Xaal7 1a glutamin (Gln, Q), arginin (Arg, R), isoleuxin (Ile, I), axit glutamic (Glu,
E), xystein (Cys, C), hodc lysin (Lys, K);

Xaal8 1a alanin (Ala, A), glutamin (Gln, Q), arginin (Arg, R), hodc histidin (His,
H);

Xaal9 12 alanin (Ala, A), glutamin (Gln, Q), xystein (Cys, C), hodc valin (Val, V);

Xaa20 1a lysin (Lys, K), glutamin (Gln, Q), hodc arginin (Arg, R);

Xaa2l la axit glutamic (Glu, E), glutamin (Gln, Q), leuxin (Leu, L), xystein (Cys,
C), hoac axit aspartic (Asp, D);

Xaa23 la isoleuxin (Ile, I) hodc valin (Val, V);

Xaa24 1a alanin (Ala, A), glutamin (Gln, Q), xystein (Cys, C), asparagin (Asn, N),
axit aspartic (Asp, D), hodc axit glutamic (Glu, E);

Xaa27 1a valin (Val, V), leuxin (Leu, L), lysin (Lys, K), hodc methionin (Met, M);

Xaa28 1a xystein (Cys, C), lysin (Lys, K), alanin (Ala, A), asparagin (Asn, N),
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hodc axit aspartic (Asp, D);

Xaa29 la xystein (Cys, C), glyxin (Gly, G), glutamin (Gln, Q), threonin (Thr, T),
axit glutamic (Glu, E), hodc histidin (His, H);

Xaa30 la xystein (Cys, C), glyxin (Gly, G), lysin (Lys, K), hodc histidin (His, H),

hoac khong c6 mat;

R1 14 xystein (Cys, C), GKKNDWKHNIT (SEQ ID NO.106), m-SSGAPPPS-n
(SEQ ID NO.107), hodc m-SSGQPPPS-n (SEQ ID NO.108), hoic khéng c6 mit;

trong do,
m la -Cys-, -Pro-, hoac -Gly-Pro-;
n is -Cys-, -Gly-, -Ser-, hoac -His-Gly-, hodc khong ¢6 mat.

Vi du, chét cht van hoat héa déng thoi ba thu thé co thé 1a peptit chira trinh tu axit
amin duoc chon tir nhém bao g6m trinh tu néu trong SEQ ID NO.1 dén SEQ ID NO.102;
va peptit chil yéu c4u thanh tir trinh tur axit amin dugc chon tir nhom bao gdm trinh ty néu

trong SEQ ID NO.1 dén SEQ ID NO.102, nhung khong chi giéi han & cac peptit nay.

Ngoai ra, mac du peptit theo sang ché 1a “peptit cAu thanh tir trinh ty néu trong
SEQ ID NO. cu thé”, nhung peptit ndy ciing bao gdm dot bién co thé xuit hién bang cach
bd sung trinh tu vo nghia nam phia trude hodc nim phia sau trinh ty axit amin cta trinh
tu néu trong SEQ ID NO. tuong tmg hodc dot bién co6 thé xuit hién tu nhién, hoic dot
bién lan ctia né, mién la peptit nay c6 hoat tinh twong tu hodc twong duong voi peptit ciu
thanh tr trinh ty axit amin cta trinh tu twong tng néu trong SEQ ID NO. va thadm chi khi
c6 mit su dot bién hoic bd sung trinh tu, cling nam trong pham vi cua sang ché.

Céc d4u hiéu k¥ thuét néu trén c6 thé dugc ap dung trong cic phuong an hoic khia
canh cu thé theo sang ché, nhung sang ché khong chi giéi han & cac khia canh va phuong
an cu thé nay.

bac biét, Xaal4 co thé 1a leuxin hodc metionin, va Xaal5 c6 thé 1a xystein, axit
aspartic, hodc leuxin; trong cong thirc chung (1).

Vi du vé& peptit ¢ thé bao gbm peptit chra trinh tr axit amin dugc chon tir nhom
bao gdm trinh tu néu trong SEQ ID NO.1 dén SEQ ID NO.12, SEQ ID NO.14 dén SEQ
ID NO.17, va SEQ ID NO.21 dén SEQ ID NO.102 hogc peptit cdu thanh chu yéu tir cac

-22-



35872

trinh tu nay, nhung khong chi gidi han & cac peptit nay.

Peptit nay co thé hoat héa dang ké it nhat mot trong sb cac thu thé glucagon, thu
thé GLP-1, va thu thé GIP, nhung khong chi giéi han & cac thu thé nay. Déc biét, peptit
nay co thé 1a peptit hoat hoa déng ké thu thé GLP-1, hoac thy thé glucagon va/hoic thu
thd GIP, nhung khong chi gidi han & cac thu thé nay.

Cu thé hon nira, peptit nay c6 thé 1a:

trong cong thire chung 1 néu trén,

Xaa2 1a glyxin, axit a-metyl-glutamic, hoac Aib;

Xaa7 la threonin;

XaalO Ia tyrosin, xystein, hodc valin;

Xaal2 la lysin hodc isoleuxin;

Xaal3 1a tyrosin, alanin, glutamin, hodc xystein;

Xaal4 1a leuxin, xystein, hodc methionin;

Xaal5 1a xystein, leuxin, axit glutamic, hodc axit aspartic;

Xaal7 la glutamin, arginin, isoleuxin, Xystein, axit glutamic, hodc lysin;
Xaal8 la alanin, glutamin, arginin, hodc histidin;

Xaal9 la alanin, glutamin, valin, hodc xystein;

Xaa20 1a lysin, arginin, hodc glutamin;

Xaa21 14 axit glutamic, glutamin, leuxin, Xystein, hodc axit aspartic;
Xaa23 la isoleuxin hoac valin;

Xaa24 1a xystein, alanin, glutamin, asparagin, axit glutamic, hodc axit aspartic; va
Xaa27 1a leuxin hodc lysin, nhung khong chi giéi han & do.

Cu thé hon nita, trong cong thiic chung 1 néu trén,

Xaa2 la glyxin, axit a-metyl-glutamic, hodc Aib;

Xaa7 la threonin;

XaalO la tyrosin, Xystein, hodc valin;
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Xaal2 1a lysin hoac isoleuxin;

Xaal3 la tyrosin, alanin, hodc xystein;

Xaal4 la leuxin hoac methionin;

Xaal$5 la xystein hodc axit aspartic;

Xaal7 1a glutamin, arginin, isoleuxin, xystein, hodc lysin;
Xaal8 1a alanin, arginin, hoéc histidin;

Xaal9 la alanin, glutamin, hodc xystein;

Xaa20 la lysin hodc glutamin;

Xaa21 la axit glutamic, xystein, hodc axit aspartic;

Xaa23 la valin;

Xaa24 1a alanin, glutamin, Xystein, asparagin, hodc axit aspartic; va
Xaa27 1a leuxin hodc lysin, nhung khong chi gi6i han & do.
Cu thé hon nita, trong cong thirc chung 1 néu trén,

Xaa?2 1a axit a-metyl-glutamic hodc Aib;

Xaa7 la threonin;

Xaal0 la tyrosin hodc xystein;

Xaal2 la lysin hodc isoleuxin;

Xaal3 la tyrosin, alanin, hodc xystein;

Xaal4 1a leuxin hoac methionin;

Xaal5 la xystein hodc axit aspartic;

Xaal6 la axit glutamic;

Xaal7 la arginin, isoleuxin, Xystein, hodc lysin;

Xaal8 la alanin, arginin, hodc histidin;

Xaal9 la alanin, glutamin, hodc xystein;

Xaa20 la lysin hodc glutamin;
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Xaa21 la axit glutamic hodc axit aspartic;
Xaa23 la valin;

Xaa24 1a glutamin, asparagin, hodc axit aspartic;
Xaa27 la leuxin; va

Xaa28 la xystein, alanin, asparagin, hodc axit aspartic.
Cu thé 13, trong cong thirc chung 1 néu trén,
Xaal 1a histidin hodc 4-imidazoaxetyl;
Xaa2 la axit a-metyl-glutamic hodc Aib;
Xaa3 la glutamin;

Xaa7 la threonin;

XaalO la tyrosin;

Xaal2 la isoleuxin;

Xaal3 Ia alanin hodc xystein;

Xaal4 la methionin;

Xaal$5 la axit aspartic;

Xaal6 la axit glutamic;

Xaal7 la isoleuxin hodc lysin;

Xaal® la alanin hodac histidin;

Xaal9 la glutamin hodc xystein;

Xaa20 1a lysin;

Xaa21 la axit aspartic;

Xaa23 la valin;

Xaa24 la asparagin;

Xaa27 la leuxin;

Xaa28 la alanin hodc asparagin;
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Xaa29 la glutamin hodc threonin; va

Xaa30 la xystein hodc lysin, hodc khdng c6 mat.

Cu thé hon 13, trong cong thirc chung 1 néu trén,

Xaa2 la glyxin, axit a-metyl-glutamic, hodc Aib;

Xaa3 la glutamin;

Xaa7 1a threonin;

XaalO la tyrosin, xystein, hodc valin;

Xaal2 la lysin;

Xaal3 la tyrosin;

Xaal4 1a leuxin;

Xaal5 la axit aspartic;

Xaal6 la glyxin, axit glutamic, hodc serin;

Xaal7 la glutamin, arginin, xystein, hodc lysin;

Xaal8 la alanin, arginin, hodc histidin;

Xaal9 la alanin hodc glutamin;

Xaa20 la lysin hodc glutamin;

Xaa21 la axit glutamic, xystein, hodc axit aspartic;

Xaa23 la valin;

Xaa24 la alanin, glutamin, hodc xystein;

Xaa27 1a leuxin hodc lysin; va

Xaa28 la glyxin, glutamin, threonin, hodc histidin;

nhung khong chi gigi han & do.

Céc peptit nay c6 thé tuong ung véi trudng hop & d6 peptit 6 mirc @ hoat hoa
dang ké trén cé thu thé GLP-1 1an thu thé glucagon, hodac mtrc do hoat hoa cao hon mirc
dd hoat hoa trén thu thé GIP; truong hop & do peptit c6 mirc do hoat hoa dang ké trén
toan bd cac thu thé GLP-1, thu thé glucagon, va thu thé GIP; hoac truong hop & do peptit
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¢6 murc do hoat héa dang ké trén ca thu thé GLP-1 14n thu thé GIP va mtc do hoat hoa
cao hon muc do hoat hoa trén thu thé glucagon; nhung khong chi gi6i han & cdc phuong
an nay.

Khi peptit ndy c6 mirc d hoat héa dang ké trén ca thu thé GLP-1 1an thu thé GIP,
va cling ¢ mirc do hoat hoa cao hon muc do hoat hoa trén thu thé glucagon, c6 thé toa ra
kha ning kiém soat ndng dd glucoza trong mau cing véi tic dung 1am giam can duge cai
thién cho peptit nay, trong khi d6 khi peptit c6 mrc do hoat hoa dang ké trén toan bo cac
thy thd GLP-1, thu thé glucagon, va thu thé GIP, ¢6 uu diém & chd tic dung lam gidm can

c6 thé duge tdi da hoa, nhung khong chi gidi han & cac tac dung nay.

Vi du v& peptit c¢6 thé bao gdm, nhung khong chi giéi han &, peptit chira trinh ty
axit amin duoc chon tir nhém bao gém cac trinh tu néu trong SEQ ID NO.8, 9, 21 to 37,
39, 42, 43, 49 to 61, 64 to 83, 85, 86, 88, 89, 91 to 93, and 95 to 102; hodc peptit cau

thanh chi yéu tir cac trinh tu nay.

Theo mét phuong 4n cu thé, peptit nay c6 thé chira trinh tu axit amin c6 cong thirc

chung (2).

Xaal-Xaa2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Xaal0-Ser-Lys-Xaal3-Xaal4-Xaal5-
Xaal6-Xaal7-Xaal8-Xaal9-Xaa20-Xaa21-Phe-Xaa23-Xaa24-Trp-Leu-Leu-Xaa28-
Xaa29-Xaa30-Xaa3 1-Ser-Ser-Gly-Gln-Pro-Pro-Pro-Ser-Xaa40 (Cong thic chung 2, SEQ
ID NO.104)

Trong cong thirc chung 2 néu trén,

Xaal la 4-imidazoaxetyl, histidin, hodc tyrosin;
Xaa2 la glyxin, axit o-metyl-glutamic, hodc Aib;
Xaal0 la tyrosin hodc xystein;

Xaal3 la alanin, glutamin, tyrosin, hodc xystein;
Xaal4 1a leuxin, methionin, hodc tyrosin;

Xaal5 la axit aspartic, axit glutamic, hodc leuxin;
Xaal6 la glyxin, axit glutamic, hodc serin;

Xaal7 la glutamin, arginin, isoleuxin, axit glutamic, xystein, hodc lysin;
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Xaal8 la alanin, glutamin, arginin, hodc histidin;

Xaal9 la alanin, glutamin, xystein, hodc valin;

Xaa20 la lysin, glutamin, hodc arginin;

Xaa21 la xystein, axit glutamic, glutamin, leuxin, hodc axit aspartic;
Xaa23 la isoleuxin hodc valin;

Xaa24 1a xystein, alanin, glutamin, asparagin, hodc axit glutamic;
Xaa28 1a lysin, xystein, asparagin, hodc axit aspartic;

Xaa29 la glyxin, glutamin, Xystein, hodc histidin;

Xaa30 la xystein, glyxin, lysin, hodc histidin;

Xaa31 la prolin hodc xystein; va

Xaa40 1a xystein hodc khong c6 mat.

Cu thé hon 13, trong cong thirc chung 2 néu trén,

Xaal3 la alanin, tyrosin, hodc xystein;

Xaal5 la axit aspartic hodc axit glutamic;

Xaal7 la glutamin, arginin, Xystein, hodc lysin;

Xaal8 la alanin, arginin, hodc histidin;

Xaa21 la xystein, axit glutamic, glutamin, hodc axit aspartic;
Xaa23 la isoleuxin hoac valin;

Xaa24 1a xystein, glutamin, hodc asparagin;

Xaa28 la xystein, asparagin, hodc axit aspartic;

Xaa29 la glutamin, xystein, hoac histidin; va

Xaa30 la xystein, lysin, hodc histidin.

Vi du vé& peptit c6 thé bao gdbm peptit chira trinh ty axit amin duge chon tir nhém
bao gdm céc trinh tr néu trong SEQ ID NO.21, 22, 42, 43, 50, 64 dén 77, va 95 dén 102;
dac biét hon la, peptit chira trinh ty axit amin dugc chon tir nhom bao gém cac trinh tu

néu trong SEQ ID NO.21, 22, 42, 43, 50, 64 dén 77, va 96 dén 102; hogc peptit ciu thanh
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chu yéu tir cac trinh tu ndy, nhung khong chi giéi han & céc trinh tu nay.

Theo mot phuong an cu thé, peptit nay c6 thé chtra trinh ty axit amin c6 cong thic

chung (3) dudi day.

Xaal-Xaa2-GlIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Xaal3-Leu-Asp-Glu-
Xaal7-Xaal8-Xaal9-Lys-Xaa21-Phe-Val-Xaa24-Trp-Leu-Leu-Xaa28-Xaa29-Xaa30-
Xaa31-Ser-Ser-Gly-Gln-Pro-Pro-Pro-Ser-Xaa40 (Cong thitc chung 3, SEQ ID NO.105),

Trong cong thire chung 3 néu trén,

Xaal 1a histidin hodc tyrosin;

Xaa?2 1a axit a-metyl-glutamic hodc Aib;
Xaal3 13 alanin, tyrosin hodc xystein;
Xaal7 la arginin, xystein, hodc lysin;
Xaal® la alanin hoac arginin;

Xaal9 la alanin hodc xystein;

Xaa21 1a axit glutamic hodc axit aspartic;
Xaa24 la glutamin hodc asparagin,
Xaa28 la xystein hoac axit aspartic;
Xaa29 la xystein, histidin, hodc glutamin;
Xaa30 la xystein hodc histidin;

Xaa31 la prolin hodc xystein; va

Xaa40 la xystein hodc khong c6 mat.

Vi du vé peptit co thé bao gdm peptit chira trinh tu axit amin duge chon tir nhom
bao gdm cac trinh ty néu trong SEQ ID NO.21, 22, 42, 43, 50, 64 dén 71, 75 dén 77, va
96 dén 102; hodc peptit cAu thanh chi yéu tir céc trinh tw ndy, nhung khong chi gidi han &
cac trinh ty nay.

Ngoai ra, trong cong thirc chung 1, R1 ¢6 thé 1a xystein, GKKNDWKHNIT (SEQ
ID NO.106), CSSGQPPPS (SEQ ID NO.109), GPSSGAPPPS (SEQ ID NO.110),
GPSSGAPPPSC (SEQ ID NO.111), PSSGAPPPS (SEQ ID NO.112), PSSGAPPPSG
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(SEQ ID NO.113), PSSGAPPPSHG (SEQ ID NO.114), PSSGAPPPSS (SEQ ID
NO.115), PSSGQPPPS (SEQ ID NO.116), hodc PSSGQPPPSC (SEQ ID NO.117) , hodc

khong c6 mit; trong cong thirc chung (1); nhung khong chi gi6i han & cac phuong én nay.

Theo khia canh khéc nita, sang ché d& xuat polynucleotit ma héa peptit phan 1ap,
vecto biéu hién tai td hop bao gébm polynucleotit, va thé bién nap bao gdbm polynucleotit

hoic vecto biéu hién tai td hop.
Peptit nay la nhu dugc giai thich trén day.

Ngoai ra, theo sang ché, polynucleotit phan 14p ma hoa peptit ndy bao gdm, nim
trong pham vi cla sang ché, trinh tu polynucleotit c6 do twong ddng trinh tu so véi trinh
tu tuong ung béng 75% hoac cao hon, dac biét 1a 85% hodac cao hon, dac biét hon 1a 90%

hodc cao hon, va thdm chi dac biét hon 1a 95% hoéc cao hon.

Thuét ngft “dd twong dong” duoc st dung trong ban md ta dé chi do twong dong
trinh tu véi trinh tu axit amin dang dai hodc trinh ty axit nucleic dang dai, va viéc so sanh
d6 twong dong c6 thé duge thuc hién bang truc quan hoic bang cach st dung chuong
trinh so sanh c6 ban trén thi truong. Bang cach sir dung chuong trinh mdy tinh c6 ban
trén thi truong, do twong ddng gitra hai hodc nhiéu trinh tw c6 thé duge bicu dién dudi
dang ty 1¢ phan trim (%), va do trong ddng (%) giita cac trinh tw lién k& c6 thé dugc tinh

toan.

Thuét ngit “vecto tai t hop” dugc sir dung trong ban mo ta dé chi ADN cau trtic
trong do6 polynucleotit nay ma héa protein dich, vi du, peptit nay, dugc li€n két c6 diéu
khién v&i trinh tu didu hoa thich hop dé cho phép biéu hién protein dich, vi du, peptit nay,

trong t& bao vt chu.

Trinh tu diéu hoa bao gém vung khéi dau hoat hoa phién ma, trinh tu diéu khién
bat ky dé diéu hoa phién ma, trinh tu ghi ma mién gin két ARN thong tin ribosom thich
hop, va trinh ty d& diéu hoa két thuc phién ma va dich ma. Sau khi dwge bién nap vao té
bao vat chu thich hop, vecto tai td hop c6 thé duge sao chép hodc khong anh hudng dén
chirc nang cua bd gen cua vat chu, hodc co thé duoc tich hop vao chinh bd gen cua vat

chu.

Vecto tai t6 hop duoc st dung theo sang ché khong bi giéi han cu thé mién 14

vecto nay co thé sao chép trong té bao vat chu, va vecto tai td hop c6 thé dugc thiét ké
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bang cach st dung vecto bét ky da biét trong linh vuc nay. Vi du vé vecto thong thuong
duoc str dung c6 thé bao gdm plasmit tu nhién hozc plasmit téi td hop, cosmit, virut, va
thuc khuén thé. Céc vecto duge sir dung theo sang ché khong bi gidi han cu thé nhung

vecto biéu hién bit ky da biét trong linh vire ndy c6 thé dugc sir dung.

Vecto tai td hop duge st dung dé chuyén gen té bao vat chu dé san xuét peptits
theo sang ché. Ngoai ra, cac té bao da duoc bién nap c6 thé dugc sir dung dé khuéch dai
cac manh axit nucleic va vecto, hodc té bao duoc chuyén gen nay co thé 1a t& bao hoic

dong té bao nudi cdy duoc st dung dé san xudt peptit theo sang ché.

Thuét ngit “bién nap” duge sir dung trong ban mo ta dé chi qua trinh dua vecto tai
t6 hop chita polynucleotit ma héa protein dich vao té bao vat chia, nhd d6 cho phép biéu
hién protein ma hoa boi polynucleotit nay trong té€ bao vat chu. Dbi véi polynucleotit da
duogc bién nap, khong bi gii han 13 polynucleotit c6 thé duoc cai xen vao nhidém séc thé
va nim & nhiém sic thé hay ndm ngoai nhiém sic thé, mién 1 polynucleotit c6 thé duoc

biéu hién trong té bao vat chu, va ca hai truong hop déu nam trong pham vi cua sang ché.

Ngoai ra, polynucleotit bao gdbm ADN va ARN mi héa protein dich.
Polynucleotit nay ¢ thé duoc dua ¢ dang bét ky mién 12 n6 co thé duoc dua vao té bao
vat chu va biéu hién trong d6. Vi du, polynucleotit ndy c6 thé dugc dua vao té bao vat
chi & dang cat-xet biéu hién, 1a gen cAu trac bao g@)m toan bd cac doan co ban can dé tu
bidu hién. Thong thuong, cat-xet biéu hién chira ving khoi dau duoc lién két co didu
khién véi polynucleotit ndy, tin hiéu két thac phién ma, mién gin két ribosom, va tin hiéu
két thuc dich ma. Cat-xet biéu hién c6 thé & dang vecto biéu hién c6 kha nang ty sao chép.
Ngoai ra, polynucleotit nay co thé duoc dua nguyén ven vao té bao vat chi va duoc lién
két c6 diéu khién v6i trinh tu cin thiét dé biéu hién trong té bao vat chi, nhung khdng chi
gi6i han & cac phuong an nay.

Ngoai ra, thuat ngit “dugc lién két ¢ diéu khién” duoc st dung trong ban mo ta
@8 chi qué trinh két ndi chirc ning giita trinh ty ving khéi dau, khoi dong va didu hoa
phién ma polynucleotit ma hoa protein dich theo sang ché, va trinh tu gen néu trén.

V4t chu thich hop dugc sir dung theo sang ché khong bi gi6i han cu thé mién 1a
vét chil nay c6 thé biéu hién polynucleotit theo séng ché. Vi du vé vat chu thich hop ¢

thé bao gdm vi khuin thudc chi Escherichia nhu E. coli; vi khuan thudc chi Bacillus nhu
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Bacillus subtilis; vi khuan thudc chi Pseudomonas nhu Pseudomonas putida; yeasts nhu
Pichia pastoris, Saccharomyces cerevisiae, va Schizosaccharomyces pombe; t€ bao con

trung nhu Spodoptera frugiperda (S19), va té bao dong vat nhu CHO, COS, va BSC.
Theo mot khia canh khéc, sang ché dé xuat phuong phép san xudt peptit phan 1ap.
Peptit nay 1a nhu dugc giai thich trén day.

Ngoai ra, peptit theo sang ché c6 thé duoc tdng hop theo chidu dai mong mudn
bang cac phuong phap da biét trong linh vuc nay, vi du, bang thiét bi tong hop peptit tur

dong, va co thé duoc tao ra béng thao tac di truyén.

Dic biét, peptit theo sang ché c6 thé dugc didu ché bang phuong phap tong hop
tidu chuén, hé biéu hién tai t8 hop, hodc phuong phap bét ky khac da biét trong linh vuc
nay. Theo do, peptit theo sang ché co thé duogc tdng hop bang phuong phép bt ky bao

gdm, vi du, cdc phuong phap dugc mo ta dudi day:

(a) phuong phap tong hop peptit bing phwong phap pha ran hodc pha léng hoic

bang cach lap rap manh, sau d6 phan 1ap va tinh ché san phim peptit cudi cting; hoic

(b) phuong phép biéu hién axit nucleic cAu truc mé hoa peptit trong té bao vat chi

va thu nhén san pham biéu hién tr dich nudi cay té bao vat chu; hodc

(¢) phuong phép thuc hién biéu hién in vitro cAu trac axit nucleic khong chira té

bao va ma hoa peptit va thu nhan san pham biéu hién tir d6; hodc

(d) phuong phap thu nhan cdc manh peptit bang t6 hop bat ky clia cac phuong
phép (a), (b), va (c), thu nhén peptit bang cach lién két c4c manh peptit, sau d6 thu nhén
peptit.

Theo vi du cu thé hon, peptit mong mudn ¢ thé dugc tao ra bang thao tac di
truyén, ma bao gdm budc tao ra gen dung hop ghi ma protein dung hop, bao gdm phan
dung hop va peptit, bién nap thé dung hop thu duge vao té bao vét chi, biéu hién protein
dung hogp, va phan tach peptit nay ra khéi protein dung hop bang cach st dung proteaza
hodc hop chét, tiép theo 1a phan 1ap. Nhim muc dich nay, vi dy, trinh tw ADN ghi ma
trinh tu axit amin ma c6 thé dwoc phin tich bang proteaza nhu Yéu té6 Xa hoic
enterokinaza, CNBr, hodc hop chit nhu hydroxylamin, c6 thé dugc cai xen giita phan

dung hop va polynucleotit ma hoa peptit.
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Theo mét khia canh khéc, sang ché dé xuit ché phim chira peptit phan 14p.
Peptit nay 1a nhu dugc giai thich trén day.

Dic biét, ché phdm nay c6 thé 13 duoc phim, va dic biét hon 1a duge pham dé

phong ngira hoic diédu tri hoi hdi ching chuyén hoa.

Thuét nglr “phong ngra” dugc st dung trong ban md ta dé chi toan bd cac bién
phép trc ché hodc 1am cham hoi chimg chuyén hoéa bang cach str dung peptit hoic ché
phém néu trén, va thuat nglr “diéu tri” duoc st dung trong ban md ta dé chi tt ca cac
bién phép cai thién hoidc bién ddi ¢ lgi céc tridu chimg ctia hoi chimg chuyén héa bang

cach st dung peptit hodc ché pham néu trén.

Thuét ngit “sir dung” dugc sir dung trong ban mo ta dé chi qua trinh dua hop chat
cu thé vao d6i twong bang phuong phap thich hop, va duong sir dung ché phdm c6 thé 1a
duong st dung thude bét ky cho phép phan phdi ché pham dén dich, vi du sit dung qua
duong tiém mang bung, st dung qua duong tiém tinh mach, str dung qua dudng tiém bap,
st dung qua duong tiém dudi da, st dung qua duong tiém trong da, st dung qua dudng
miéng, st dung qua duong khu trl, sit dung qua duong miii, sit dung qua duong ho hép,

str dung qua duodng tryc trang, v.v.., nhung khong chi giéi han & cac dudong sir dung nay.

Thuét ngir “hoi chimg chuyén héa” duoc st dung trong ban md ta dé chi triéu
ching cua cac bénh khac nhau xuét hién do rdi loai chuyén hoa man tinh xuat hién riéng
hoiic két hop. Cu thé, vi du vé bénh thudc hodi ching chuyén héa c6 thé bao gdm hoi
chirng giam muc dung nap glucoza, hdi ching tidng cholesterol huyét, rdi loan m& méu,
bénh béo phi, bénh dai thdo dudong, bénh ting huyét ap, hoi ching xo ciing dong mach do
r6i loan m& mau, hoi ching xo vita dong mach, hoi chirg xo cing dong mach, va bénh

mach vanh, nhung khong chi giéi han & cac bénh ly nay.

Thuat nglr “bénh béo phi” dugc st dung trong ban mo ta dé chi tinh trang bénh ly
tich tu qua nhiu chat béo trong co thé va ddi tuong dugc xem 14 béo phi khi chi s6 khéi
lugng co thé (BMI = khdi luong co thé, kg/(chiéu cao co thé, m)?) bing 25 hoic cao hon.
Bénh béo phi thuong cha yéu dugc giy ra béi mét can bing ning luong do hip thu qua
nhiéu thuc phdm so véi tiéu hao ning luong trong thdi gian dai. Bénh béo phi, 1a bénh
chuyén hoa anh huéng dén toan bd co thé, ting nguy co tién trién bénh dai thao duong va

tang lipit mau, 1am tdng nguy co mac céc roi loan chirc nang tinh duc, chirng viém khép,
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va bénh tim mach, va c6 lién quan dén phat trién bénh ung thu trong mot s truomg hop.

Dugc phim theo sang ché c6 thé con chira chat mang, ta duoc, hodc ta dugce pha
lodng dugc dung. Chét mang, ta dugc, hodc ta dugc pha loang dugc dung ¢ thé khong

c6 trong tu nhién.

Thuat ngtt “dugc dung” dugc st dung trong ban md ta dé chi hop chit & lugng
vira da dé tao ra tic dung diéu tri va khong giy ra céc tac dung khong mong mudn, va cd
thé ¢6 thé dugc xac dinh d& dang béi ngudi c6 hiéu biét trung binh trong linh vuc nay
dua trén cac yéu td da biét, nhu loai bénh, tudi, thé trong, tinh trang suc khde, gidi tinh,
kha niang man cam véi duge chét ctia nguoi bénh, dudng sir dung thudc, phuong phép sir
dung, tAn suét st dung, thoi gian diéu tri, dugc chét dugc phéi tron hodc st dung d@)ng

thoi, v.v..

Dugc phdm chita peptit theo sang ché c6 thé con chira chit mang duoc dung. Chit
mang dugc dung c6 thé bao gdm, dé st dung qua dudng miéng, chét két dinh, chét lam
tron, chat gay ré, ta duogc, chét hoa tan, chit phan tan, chat 1am 6n dinh, chét tao huyén
dich, chét tao mau, chét diéu huong, v.v..; dé st dung qua dudng tiém, chét tao dém, chét
bao quan, chét giam dau, chét hoa tan, chét déng truong, chét 1am 6n dinh, v.v.., co thé
duoc két hop dé sur dung; va dé sur dung khu tru, chit nén, ta duoc, chit 1am tron, chét

bao quan, v.v..

Ché pham theo sang ché c6 thé dugc bao ché thanh cac dang bao ché khac nhau
bing cach két hop v6i chat mang duoc dung néu trén. Vi duy, dé sir dung qua dudng
miéng, ché phém ¢6 thé dugc bao ché thanh dang vién nén, vién ngdm, vién nang, con
ngot, hdn dich, si-rd, vién nhén, v.v.. Dé su dung qua duong tiém, ché phém c6 thé duge
bao ché thanh éng tiém don lidu hodc dd chira da lidu. Ché phim ciing ¢6 thé dugc bao
ché thanh ché phdm dang dung dich, hdn dich, vién nén, vién tron, vién nang, giai phong

kéo dai, v.v..

Hon nita, vi du vé chét mang, ta dugc, va ta dudc pha loang thich hgp c6 thé bao
gﬁ‘)m lactoza, dextroza, sucroza, sorbitol, manitol, xylitol, erythritol, maltitol, tinh bot,
gdm acaxia, alginat, gelatin, canxi phosphat, canxi silicat, xenluloza, metyl xenluloza,
xenluloza vi tinh thé, polyvinylpyrolidon, nuéc, metyl hydroxybenzoat, propyl

hydroxybenzoat, talc, magie stearat, dau khoang, v.v.. Ngoai ra, ché phém c6 thé con
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chtra chét don, chét chéng dong, chit 1am tron, chét tao 4m, chét diéu huong, chit bao

quan, v.v..

Ngoai ra, duoc pham theo sang ché ¢6 thé duoc bao ché thanh dang thubc bat ky
dugc chon tir nhém bao g@)m vién nén, vién tron, thudc bét, thudc cbm, vién nang, hén
dich, thudc 16ng dé st dung bén trong co thé, nhii twong, si-rd, dung dich nuéc vo tring,

dung dich chtra dung moi khong phai 1a nu6ce, ché pham dong khd, va thude dan.

Ngoai ra, ché pham c6 thé dugc bao ché thanh dang liéu don vi thich hop cho co
thé ctia nguoi bénh, va dic biét 1a duoc bao ché thanh duge pham hitu ich cho duge chét
peptit theo phuong phap thong thuong trong linh vuc duoc pham dé st dung qua duong
miéng hodc ngoai duodng ti€u hoa, nhu st dung qua da, tiém tinh mach, tiém bép, tiém
dong mach, tiém vao tay séng, tiém vao noi ty mac, ti€ém vao nao thét, tiém vao phéi,
tiém qua da, tiém dudi da, tiém mang bung, trong mili, trong da day, tai chd, duéi ludi,

am dao, hodc truc trang, nhung khong chi gidi han & cac duong str dung nay.

Ngoai ra, peptit ¢ thé duoc st dung bang cach trén véi cac chit mang dugc dung
khac nhau nhu dung dich nuéc mudi sinh 1y hoic dung mdi hitu co. Dé lam tang d6 on
dinh hodc kha nang hép thu, carbohydrat, nhu glucoza, sucroza, hoic dextran, chét chéng
oxy hoa, nhu axit ascorbic hodc glutathion, chét tao phirc chelat, protein c6 khdi lugng

phan tir thép, hodc cac chét 6n dinh khac ¢6 thé duoc st dung lam duogc chét.

Liéu va tan suét st dung dugc pham theo sang ché dugc xac dinh dua vao loai
hoat chat cu thé, cing véi cac yéu to khac nhau, nhu bénh can diéu tri, duong st dung
thudc, tudi, giGi tinh, va thé trong cua doi tuong bi bénh, va mic do nghiém trong cua

bénh.

Téng lidu hiru hidu cta ché phim theo sang ché c6 thé duoc sir dung cho ddi
tuong bi bénh & dang don liéu hodc c6 thé sir dung trong thoi gian dai theo ché do da lidu
theo phac dd diéu tri cach quang. Trong duoc phim theo sang ché, ham luong ctia hoat
chét c6 thé thay dbi phu thudc vao mic do nghiém trong cia bénh. Dic biét, téng lidu
hang ngay cua peptit theo sang ché c6 thé nim trong khoang tir 0,0001mg dén
500mg/1kg thé trong ctia dbi twong bi bénh. Tuy nhién, liéu hiru hiéu cua peptit duge xac
dinh dua trén cac yéu t6 khac nhau bao gém do tudi, thé trong, tinh trang stc khéde, giéi

tinh clia dbi trong bi bénh, mirc 6 nghiém trong ctia bénh, ché do dinh dudng, va te do
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tiét, ngoai dudong sir dung thude va tan sudt didu tri bang dugc pham. Vé van dé nay,
ngudi ¢ hiéu biét trung binh trong linh vuc nay c6 thé dé dang xac dinh duoc lidu hitu
hiéu thich hop dé st dung dugc phim theo séng ché. Duoc pham theo sang ché khong bi
giéi han cu thé béi dang bao ché, duong sir dung thudc va phuong phap str dung cu thé,

mién la dugc pham nay cé dugc cac hi¢u qua theo sang ché.

Duogc pham theo sang ché c6 thoi gian hiéu luc va ndong do tac dung in vivo rit cao,

do d6 tAn suét st dung duoc phdm theo sang ché c6 thé duge giam dang ké.

Sang ché ciing mé ta phuong phap diéu tri bénh, bao gdm bude cho ddi tugng cin
diéu tri str dung peptit phan 14p hodc ché phim chira peptit phan lap. Bénh can diéu tri ¢6

thé 14 hoi chimg chuyén hoa.

Peptit phan 14p, hodc ché phdm chua ching, hoi ching chuyén héa va phuong

phap diéu tri ching 13 nhu dugc mo ta trén day.

Thuat ngir “ddi twong” duge st dung trong ban mo ta dé chi dbi tuong bi hoi
chimg chuyén hoa, va d6i tugng hoi chiing chuyén hoa 12 dong vét c6 vi bao gdm nguoi,
chudt cdng, gia stc, v.v.., ¢6 hodc ¢6 nguy co bi hdi chimg chuyén hoéa, nhung ddi tuong
bét ky c6 thé dugc diéu tri bang peptit theo sang ché hoic ché phdm chtra peptit nay ciing

nam trong pham vi cua sang ché ma khong lam gidi han pham vi cua sang ché.

Phuong phap diéu tri theo sang ché c6 thé bao gdm budc st dung luong hitu hidu
ctia dugc phdm chua peptit nay. Tong lidu hang ngay cua ché phdm c6 thé duoc xac dinh
thich hop béi nhan vién y té, va ché phdm nay c6 thé dugc sir dung mot hodc nhiéu 1an
trong ngay & dang chia liéu. Tuy nhién, t6t hon 12 liéu hitu hiéu cu thé ctia ché pham duoc
st dung cho dbi tuong bi bénh cu thé dugc ap dung khéc nhau phu thudc vao céac yéu td
khac nhau bao gdm loai va mirc d6 dap tng can dat duoc, ché phim cu thé bao gdbm duoc
chéit duoc st dung két hop, tudi, thé trong, tinh trang suc khoe, giéi tinh cia dbi tuong bi
bénh va ché d6 dinh dudng, thoi gian st dung va dudng su dung thudce, tée do tiét cua
ché phém, thoi gian diéu tri, cac duge chit khac dugc sir dung két hop hodc dong thoi vai

ché phdm cu thé duge sir dung, va cac yéu t6 twong tu da biét trong linh vuc nay.

Sang ché ciing mé ta str dung peptit phan 1ap theo séng ché hoac ché pham chira
peptit nay dé san xuét thudc. Thudc nay c6 thé duge st dung dé phong ngira hodc diéu tri

hoi hoi chimg chuyén hoa.
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Peptit phéan 13p hoac ché phdm va hoi chung chuyén héa 13 nhu dugc mo ta trén
day.
Vi du thwe hién sang ché

Sang ché s& dugc md ta chi tiét hon thong qua cac vi du sau. Tuy nhién, cic vi du
nay chi nhim muc dich minh hoa, va pham vi ciia sang ché khong bi gi¢i han & cac vi du
nay.

Vi du 1: Diéu ché chét chii van hoat hoa ddng thoi ba thu thé

Céc chit chi van hoat héa ddng thoi ba thu thé c6 hoat tinh ddi v&i tat ca cac
GLP-1, thu thé GIP, va thu thé glucagon dugc diéu ché va ¢6 trinh tu axit amin duoc thé

hién trong Bang 1 dudi day.

Bang 1
SEQ ID NO. Trinh tw Thong tin
1 HXQGTFTSDVSSYLDGOQAAK
EFIAWLVEKGLC
2 HXQGTFTSDVSSYLDGOAQOQEK
EFIAWLVEKGC
HXQGTPFTSDVSSYLLGOAATK
3 QFIAWLVKGGGPSSGAPPEPS
C
4 HXQGTFTSDVSSYLLGOOQOQK
EFIAWLVEKGLC
HXQGTFTSDVSSYLLGOOQOK
5 EFIAWLVKGGGPSSGAPPPS
C
HXQGTFTSDVSSYLDGOQARAK
6 EFVAWLTLZKGZC
HXQGTFTSDVSKYLDGOQAAK
7 EFVAWLTLZKGC
HXQGTFTSDVSKYLDGOQARARQ
8 EFVAWLLZKGTC
HXQGTFTSDVSKYLDGOQARAQ
9 EFVAWLLAGC
HXQGTFTSDVS3SKYLDGOQARARQ
10 EFVAWLLAGGGPSSGAPZPZPS
C
CAGEGTFTSDLSKYLDSRROQO
11 LFVQWLKAGGPSSGAPPPSH
G
CAGEGTFISDLSKYMDEOQAVQ
12 LFVEWLMAGGPSSGAPPPSH
G
CAGEGTFISDYSIQLDETIRAVDQQ
13 DFVEWLLAQEKPSSGAPPPSH
G
14 CAGQGTFTSDYSIQLDETAVR
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DFVEWLEKNGGPSSGAPPPSH

G
CAGOGTFTSDLSEKQMDETEAR AJVR
15 LFIEWLEKNGGPSSGAPPPSH
G
CAGOQGTFTSDLSEKOQOMDSER AOQDO
16 LFIEWLKNGGPSSGAPPPSH
G
CAGQGTFTSDLSEKOQMDETERAR
17 EFIEWLLAOQOQKPSSGAPPPSH
G
CAGOGTFTSDLSEKOQOMDSETRAR
18 EFIEWLEKNTGPSSGAPPPSH
G
CAGOGTFTSDLSIOQYDSEHQOQR
19 DFIEWLEKDTGPSSGAPPPSH
G
CAGOGTFTSDLSIQYEEER RGO QDO
20 DFVEWLEKDTGPSSGAPPPSH
G
. YXQGTFTSDYSKYLDECRAK| 0.
EFVOWLLDHHPSSGOQPPPS a0 thanh vong
YXQGTFTSDYSKCLDETEKRAK .
22 EFVOWLLDHHPSSGQPPPS Tao thanh vong
YXQGTFTSDYSKYLDECRAK
23 EFVQOQWLLAQEKGE XEKNDWEKHNTI | Taothanh vong
T
YXQGTFTSDYSKYLDECRAK .
24 EFVOWLEKNGGPSSGAPEPEPS Tao thanh vong
- HXQGTFTSDCSEKYLDETRARDQ
DFVOWLLDGGPSSGAPPTPS
> HXQGTFTSDCSEKYLDSTRARDQ
DFVOQWLLDGGPSSGAPPPS
. HXOGTFTSDYSKYLDETRACQOQ
DFVOQWLLDOQGGPSSGAPPTPS
HXQGTFTSDYSKYLDETEKT RAQ
28 EFVCWLLAOQEKGE KEKNDTWE KHNTI
T
HXQGTFTSDYSKYLDETZ KA AR AEK L
29 EFVOWLLNTC Tao thanh vong
HXOGTFTSDYSKYLDETEKR ADQOQEK .
30 EFVOWLLDTC Tao thanh vong
HXQGTFTSDYSKYLDETZKAZCK .
31 EFVOWLLADO Tao thanh vong
3 HXQGTFTSDYSKYLDEKACK | o o
DFVQWLLDGGPSSGATPPPS a0 thanh vong
HXQGTFTSDYSIAMDETIHDQOQEK .
33 DFVNWLLAOEK.C Tao thanh vong
HXOQOQGTFTSDYSKYLDETEKRDQOQEK .
34 EFVNWLLAOQEKC Tao thanh vong
HXQGTFTSDYSIAMDETIHOQEK .
35 DFVNWLLNTEC Tao thanh vong
36 HXQGTFTSDYSKYLCEKROEK ]| o 0
EFVQWLLNGGPSSGAPPPSG a0 thanh vong
37 HXQGTFTSDYSKYLDECROK | o
EFVOQOWLLNGGPSSGRAPPPSG a0 thanf vong
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38 CAXQGTFTSDEKSSYLDERARARQ
DFVQWILILDGGPSSGAPPPSS
39 HXQGTFTSDYSKYLDGOQHADRQ
CFVAWLLAGGGPSSGAPPPS
40 HXQGTFTSDEKSKYLDETRACQ OQ
DFVQWLLDGGPSSGAPPTPS
41 HXQOQGTFTSDEKSKYLDET CRARARQ
DFVQWLLDGGPSSGAPPZPS
42 YXQGTFTSDYSKYLD_E_KRAK Tao thanh ve
EFVOQWLLDHHPSSGOQPPPSC a0 thanti vong
YXQOGTFTSDYSKYULD E K R A E . .
43 EFVOQWLLDHHCSSGOQPPEPS Tao thanh vong
44 HGQGTFTSDCSEKQLDGOQARAQQ
EFVAWLLAGGPSSGAPTPTPS
45 HGQGTFTSDCSEKYMDGOQARADQOQ
DFVAWLLAGGPSSGAPPTPS
46 HGQGTFTSDCSKYLDEGOQHAQOQ
EFVAWLILAGGPSSGAPPTPS
47 HGQGTFTSDCSEKYLDGOQRARQ
EFVAWLILAGGPSSGAPZPTPS
48 HGQGTFTSDCSEKYLDGOQRAQ
DFVNWLLAGGPSSGAPPPS
CAXQGTFTSDYSICMD E I HOQ 5 . .
49 DFVNWILLNTK Tao thanh vong
50 HXQGTFTSDYSKYLDEKRAK Tao thanh ve
EFVOWLLDHHPSSGQPPPSC 40 thanh vong
HXQGTFTSDYSKYLD E KROQ 5 . .
51 EFVOWLLNTC Tao thanh vong
HXQOQGTFTSDYSKYLDEZ KRDO K . .
52 EFVOQWLLDTC Tao thanh vong
HXEGTFTSDYSIAMD E I HO E . .
53 DFVNWLLAOTC Tao thanh vong
HXEGTFTSDYSIAMDPD E I HOQ E . .
54 DFVDWLLAEC Tao thanh vong
HXQGTFTSDYSIAMD E I HO K . .
55 DFVNWLTLAO-C Tao thanh vong
HXQGTVFTSDYSEKYLD E KROQ 5 . N
56 EFVNWLLAO-C Tao thanh vong
HXQGTFTSDYSIAMDPD E I HOQ E . .
57 DFVNWLILNTC Tao thanh vong
HXQGTFTSDYSKYLD E K ROQ E . .
58 EFVOWLLNTEKC Tao thanh vong
CAXQGTFTSDYSICMDEEKHQEK o
59 DFVNWILILNTK Tao thanh vong
CAXQGTFTSDYSIAMPDE K HZC K \ N
60 DFVNWLLNTK Tao thanh vong
CAXQGTFTSDYSIAMD E I AC E . .
61 DFVNWLILNTEK Tao thanh vong
62 CAXQGTFTSDKSEKYLDEZRARAQ
DFVQOQWLLDGGPSSGAPPTPS
63 CAXQGTFTSDCSKYLDERARADQ
DFVQWLLDGGPSSGAPPPS
YXQGTFTSDYSKYLDEGCARAK N
64 EFVOWLLDHHPSSGOQPPPS Tao thanh vong
H X GTFTSDYSKCLDEZ KRAK . .
65 © Tao thanh vong

EFVQWLLDHHPSSG Q_P PPS
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YXQGTFTSDYSKYLDETCRAK

66 DFVOWLLDHHPSSGQPPGPg | l2othanhvong
67 YDXFQVGQTWFLTLSDDHYHS PKSYSLGDQEPCPAPASK Tao thanh vong
68 YEXFQVGQTWFLTLS DDHYHS }?KsCsLGDQ—E—PKPAPASK Tao thanh véng
69 YEXE‘QVGQTWFLTLS DDHYHSPKSCsLGDQEPRPAPASK Tgo thanh vong
70 YDXFQVGQTWFLTLS DDHYHS szCsLGDQEPKPRPASE Tao thanh vong
71 YDXFQVGQTWFLTLS DDHYHS PKSYSLGDQEPRPAPCSK Tgo thanh vong
72 YDXFQVGQTWFLTLSDDHCHS PKSYSLGDQEPRPAPASK Tgo thanh véng
7 CAXQGTFTSDYSKYLDECRAK Tao thanh vong
EFVQWLLDHHPSSGQPPPS
74 CAE XF QV GQ :;v FL TL SD DH i{ SP Ks Cs LG DQ EP KP RP AS "~ | Tao thanh véng
s TTRITIIIN i Iia il T
e YXOGTFTSDYSKYLDEKRAK | poua o
DFVQWLLDHHPSSGQPPPSC
TN TR 03 1 1 T
78 e TEFFTVSQDWYLSLKDYTLKDCE © 1% 2 | Taothanh vong
I HXEG TDFFTVSNDWYLSLIAAQMKDC.E_ T B QX | 140 thanh vong
% HXE G TDFFTVSDDWYLSLIAAEMKDCE T HQE | 140 thanh vong
81 CAX QG TEFFTVSQDWYLSLKNYTLCDEK ROEK Tao thanh vong
o CA X QG TEF FTVSQDWYLS LK DYTL CD EKROQEK! 140 thanh vong
83 REES TDFFT\SNDWYLSLlfchE " 2] Teo thanh vong
84 EEe TDF FTVS DDWYLS lefEMCD R B L
86 Ry LKP;YQL ¢ 5572 E] Taothanh vong
o CA X 0 G TDF FTVSNDWYLS LllfTMcD TH QXL 740 thanh vong
89 crEecs TEFFTVSQIY)NYLSLKDYTLKDCEKRQE Tao thanh vong
91 REES TDFFTVSD[\)‘NESLIAPEMKDCE | Tao thanh vong
93 crres TEFFTVSN%UESLIEAELKDCEKRQE Tao thanh vong

A
P




94 CAXQGTFTSDYSIAMDEIHQKTth‘h‘
DFVNWILLNTTZ KZC ao thanh vong
YXQGTFTSDYSKYLDEEKRAK .

7 EFVOQWLLCHHPSSGQPPEPS Tao thanh vong
YXQGTFTSDYSKYLDEZ KRAK . .

% EFVQWLLDHCPSSGOQTPPPS Tao thanh vong
YXQGTFTSDYSKYLDEZEKRAK . .

7 EFVQWLLDCHPSSGOQPPPS Tao thanh vong
08 YXQGTFTSDYSKALDETZKARAK Tao thanh vé
EFVNWLLDHHPSSGQPPPSC ao thanh vong

99 YXQGTFTSDYSKALDEKARAKI[ [ .0

DFVNWLLDHHPSSGQPPPSC a0 thanh vong
YXQGTFTSDYSKALDEZEKARAK .

100 EFVOWLLDOHPSSGOPPPSC Tao thanh vong
101 YXQGTFTSDYSKALDEKARAKI[ o 0
EFVNWLLDOQHPSSGQPPPSC ao thanh vong
YXQGTFTSDYSKALDETZEKARAK . .

102 DFVNWLLDOHPSSGQPPPSC Tao thanh vong

Trong cac trinh ty dugc mo ta trong Bang 1, axit amin duoc ky hi€u bang X 1a axit
aminoisobutyric, 1a axit amin khong c6 trong tu nhién; cac axit amin dugc gach chin thé
hién su tao vong gifra cac axit amin dugc gach chan; CA 1a 4-imidazoaxetyl; va Y 1a

tyrosin.
Vi du 2: Po hoat tinh in vivo ctia chit cht van hoat hoa dong thoi ba thu thé

Hoat tinh cta cac cht chil van hoat hoa déng thoi ba thu thé diéu ché dugc trong
Vi du 1 duoc do bang phuong phap do hoat tinh té bao in vitro bang cach st dung cac
dong té bao, trong d6 thu thé GLP-1, thu thé glucagon, va thu thé GIP twong tng dugc
bién nap vao.

M&i dong té bao néu trén 1a dong té bao trong d6 cac gen ma hoa thy thé GLP-1
ctia ngudi, thu thé glucagon clia ngudi, va thu thé GIP ctia ngudi duoc bién nap va biéu
hién tuong tng trong té bao budng tring chudt ddng Trung Qudc (CHO), do d6 thich hgp
dé do hoat tinh cua GLP-1, glucagon, va GIP. Theo d6, hoat tinh dbi voi mdi peptit dugc

do bang cach sir dung dong té bao dugc bién nap tuong tng.

Dé do hoat tinh GLP-1 cua cac chét chi van hoat hoa ddng thoi ba thu thé didu
ché duogc trong Vi du 1, GLP-1 ctia ngudi duge pha lodng lién tiép & ty 1¢ pha loang bang
4 tir ndng d6 50nM dén 0,000048nM, va céc chit chi van hoat hoa dong thoi ba thu thé
didu ché duoc trong Vi du 1 duoc pha lodng lién tiép & ty 1¢ pha lodng bang 4 tir ndng do
400nM dén 0,00038nM.

Dich nuo61 céy duoc loai bo khéi cac té bao CHO duoc nudi céy, trong do thu thé
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GLP-1 cia ngudi duge bidu hién, va mdi hop chit da dugc pha loang lién tiép duoc bd
sung twong tmg vao té bao CHO & thé tich bang 5puL. Sau d6, dung dich dém chira khang
thé AMP mach vong duoc bd sung vao hdn hop phan tng & thé tich bang 5pL va nudi
ciy & nhiét do phong trong 15 phut. Sau d6, hdn hop phat hién chira dung dich dém phén
giai té bao duoc bd sung vao hdn hop phan tmg & thé tich bang 10uL dé phan gii té bao
va phan (mg & nhiét do phong trong 90 phut. Céc san phm phan giai té bao, khi két thuc
phén tng, duoc dinh luong bing kit LANCE AMP mach vong (PerkinElmer, USA) dé
tinh toan tri sé ECsg thong qua AMP mach vong tich tu, va céc tr1 s6 nay duogc so sanh véi

nhau. Hoat luc twong dbi so voi thu thé GLP-1 cia nguoi duge thé hién trong Bang 2 sau.

Dé do hoat tinh glucagon ctia cac chat chi van hoat héa dong thoi ba thu thé diéu
ché duoc trong Vi du 1, glucagon ctia nguoi duge pha loang lién tiép & ty 1& pha lodng
bang 4 tir ndng do6 50nM dén 0,000048nM, va cac chit chi van hoat héa dong thdi ba thy
thé diéu ché duoc trong Vi du 1 va vi du 2 dugc pha lodng lién tiép & ty 1é pha lodng

bing 4 tir ndng d6 400nM dén 0,00038nM.

Dich nuo6i céy duoc loai bo khoi cac té bao CHO duogc nudi céy, trong do thu thé
glucagon cia nguoi duoc bidu hién, va mdi hop chét da duoc pha loang lién tiép duge bd
sung tuong ng vao té bao CHO & thé tich bang SpL. Sau d6, dung dich dém chira khang
thé AMP mach vong duge bd sung vao hdn hop phan tmg & thé tich bang SuL va nudi
chy & nhiét do phong trong 15 phiit. Sau d6, hon hgp phat hién chira dung dich dém phén
giai t& bao dwoc bd sung vao hdn hop phan img & thé tich bang 10uL dé phan giai té bao
va phéan tng & nhiét do phong trong 90 phut. Cac san pham phén gii té bao, khi két thic
phéan tng, duoc dinh luong bang kit LANCE AMP mach vong (PerkinElmer, USA) dé
tinh toan tri s6 ECs, thong qua AMP mach vong tich tu, va céc tri sb nay dugc so sanh vdi
nhau. Hoat luc twong dbi so véi glucagon clia ngudi duge thé hién trong Bang 2 sau.

Pé do hoat tinh GIP cta cc chit chii van hoat hoa ddng thoi ba thu thé diéu ché
dugc trong Vi du 1, GIP cta nguoi duge pha loang lién tiép ¢ ty 1& pha loang bang 4 tir
ndng d6 50nM dén 0,000048nM, va cic chit cht van hoat hoa ddng thoi ba thu thé diéu
ché duoc trong Vi du 1 duge pha lodng lién tiép & ty 1& pha lodng bang 4 tir ndéng do
400nM dén 0,00038nM.

Dich nuéi cdy dugc loai bo khoi cac té bao CHO duge nudi cdy, trong d6 thu thé

GIP cua ngudi duge biéu hién, va mdi hop chét da duge pha loang lién tiép duoc bd sung
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tuong tng vao té bao CHO & thé tich bang 5uL. Sau dé, dung dich dém chira khang thé
AMP mach vong dugc bd sung vao hdn hop phan tng & thé tich bang SpL va nudi ciy &
nhiét do phong trong 15 phiit. Sau d6, hdn hop phat hién chira dung dich dém phén giai té
bao duoc bd sung vao hdn hop phan tmg & thé tich bang 10uL dé phan giai t& bao va
phéan Gng & nhiét do phong trong 90 phut. Cac san phdm phan giai té bao, khi két thuc
phéan ung, dugc dinh lugng bang kit LANCE AMP mach vong (PerkinElmer, USA) dé
tinh toan tri s6 ECs thong qua AMP mach vong tich tu, va céc tri ) nay dugc so sanh voi

nhau. Hoat luc twong ddi so véi polypeptit kich thich sin sinh insulin phu thudc glucoza

35872

ctia ngudi duge thé hién trong Bang 2 sau.

Bang 2
Hoat tinh in vitro so véi peptit nguyén thé (%)
SEQ ID NO. | sovédi GLP-1 | so véi glucagon | so véi GIP

1 3,2 <0,1 <0,1
2 5,9 <0,1 <0,1
3 1,8 <0,1 <0,1
4 8,5 <0,1 <0,1
5 421 <0,1 <0,1
6 17,0 <0,1 <0,1
7 13,7 <0,1 <0,1
8 14,2 0,10 <0,1
9 32,1 0,13 <0,1
10 46,0 <0,1 <0,1
11 1,4 <0,1 <0,1
12 0,4 <0,1 <0,1
13 <0,1 <0,1 <0,1
14 28,0 <0,1 <0,1
15 79,2 <0,1 <0,1
16 2,1 <0,1 <0,1
17 0,2 <0,1 <0,1
18 <0,1 <0,1 <0,1
19 <0,1 <0,1 <0,1
20 <0,1 <0,1 <0,1
21 17,8 267 22,7
22 20,1 140 59,7
23 4,01 9,3 <0,1
24 41,2 9.3 <0,1
25 82,6 0,1 <0,1
26 64,5 0,2 <0,1
27 83,1 0,8 0,9

28 17,2 1,6 <0,1
29 38,5 6,0 <0,1
30 142 0,7 0,8

31 135 22 2,4

32 151 1,7 8.8

33 24,5 <0,1 10,4
34 19,1 0,92 0,6
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35 7,5 <0,1 13
36 37.4 0,39 0,2
37 236 6,21 22
38 2.3 - -
39 13,9 0,53 <0,1
40 75,2 <0,1 <0,1
41 343 <0,1 <0,1
42 33,9 205,8 7.8
43 12,6 88,4 3,70
44 13 <0,1 <0,1
45 6,6 <0,1 <0,1
46 1.4 <0,1 <0,1
47 2.4 <0,1 <0,1
48 15 <0,1 <0,1
49 29.8 <0,1 33
50 67,4 50,5 2,7
51 14,4 2,0 0,1
52 44,1 7,5 0,3
53 161 8,4 13
54 30,6 1,4 0,1
55 27,1 0,7 2,4
56 57,9 4,9 0,8
57 11,7 <0,1 0,3
58 39,1 2,6 0,2
59 40,3 <0,1 4,0
60 106,2 <0,1 8,2
61 59,8 <0,1 2,8
62 5.2 <0,1 <0,1
63 15,3 <0,1 <0,1
64 64,6 60,1 92,9
65 95,4 252 11,6
66 15,8 172 17,2
67 28.5 46,2 39,8
68 27,9 8,8 107
69 243 9.6 62,8
70 15,1 71,3 64,4
71 90,1 12,7 94,7
72 11,5 1,0 1,6
73 22,6 5.4 3,0
74 12,9 0,9 1,0
75 35,1 8,5 18,0
76 10,3 47,6 11,7
77 38,7 12,2 355
78 51,0 14,0 0,12
79 41,5 4.9 1.4
80 8,1 0,0 0,1
81 7.8 0.3 <0,1
82 95 1,1 <0,1
83 473 13 0,4
84 ) <0,1 <0,1
85 43 <0,1 0,3
86 28.4 0,4 0,2
87 0,9 <0,1 <0,1
88 9,6 0,3 <0,1
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89 7,1 0,7 <0,1
90 7,4 <0,1 <0,1
91 31,9 16,8 0,3
92 0,8 <0,1 0,4
93 5,7 0,3 0,7
94 0,5 <0,1 <0,1
95 2,1 0,4 <0,1
96 34,4 194,8 5,2
97 10,5 62,8 2,6
98 28,1 8,2 47,1
99 20,9 14,9 57,7
100 42,2 12,7 118,5
101 23,2 13,9 40,1
102 23,3 29,5 58,0

Céc chat tuong tu glucagon chira cic chét chii van hoat hoa dong thoi ba thu thé
¢6 thé hoat hoa tat ca cac thu thé GLP-1, thu thé GIP, va thu thé glucagon, va do doé céc
chit twong tu glucagon nay c6 thé dugc st dung lam dugc phim dé diéu tri cho cac dbi

tuong bi hoi chimg chuyén héa bao gdm bénh dai thao dudng va bénh béo phi.

Tir phdn md ta néu trén, ngudi c6 hiéu biét trung binh trong linh vuc nay s& hiéu
rang sang ché co thé dugc thuc hién theo céc phuong 4n cu thé khac ma khong 1am thay
d6i ban chit k¥ thuit hodc cac ddu hidu co ban cia sdng ché. V& van dé nay, cac phuong
4n cu thé duoc dé cap trong ban mé ta nay chi nhim muc dich minh hoa chir khong gi¢i
han pham vi cua sang ché. Nguoc lai, sang ché khong chi bao gdm cac phuong 4n cu thé
nay ma cac phuong an thay thé, cai bién, twong duong, va cic phuong 4n khac co thé

ndm trong pham vi ctia séng ché nhu dugc xac dinh bang bd yéu ciu bao ho kém theo.
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YEU CAU BAO HO
1. Peptit phan Iap c6 hoat tinh déi véi thu thé glucagon, thu thé peptit twong tu glucagon-
1 (GLP-1), va thu thé polypeptit kich thich san sinh insulin phu thudc vao glucoza (GIP),
trong d6 peptit phan 14p chia trinh ty axit amin c6 cong thirc chung 1 sau:
(SEQ ID NO.103)
Xaal-Xaa2-Xaa3-Gly-Thr-Phe-Xaa7-Ser-Asp-Xaal0-Ser-Xaal2-Xaal3-

Xaal4-Xaal5-Xaal6-Xaal7-Xaal8-Xaal9-Xaa20-Xaa21-Phe-Xaa23-Xaa24-Trp-

Leu-Xaa27-Xaa28- Xaa29-Xaa30-R1

trong do, trong cong thuc (1),

Xaal la His, 4-imidazoaxetyl (CA), hodc Tyr;

Xaa?2 1a axit a-metyl-glutamic, hodc axit aminoisobutyric (Aib);

Xaa3 la Gln;

Xaa7 la Thr;

Xaal0 la Tyr;

Xaal2 1a Lys;

Xaal3 la Tyr, Ala, hodc Cys;

Xaal4 1a Leu hoac Met;

Xaal5 la Cys, Asp, hodc Glu;

Xaal6 la Gly hodc Glu;

Xaal7 la GIn, Arg, Ile, Glu, Cys, hodc Lys;

Xaal8 la Ala, Arg, hoac His;

Xaal9 la Ala, Gln, hoac Cys;

Xaa20 la Lys;

Xaa2l1 la Glu, Gln, Cys, hoac Asp;

Xaa23 la Ile hoac Val;

Xaa24 l1a Ala, Gln, Cys, hodc Asn;
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Xaa27 la Leu hodc Lys;

Xaa28 1a Cys, Ala, hodc Asp;

Xaa29 la Cys, Gly, Gln, Thr, Glu, hodc His;

Xaa30 la Cys, Gly, Lys, hodc His, hodc khong c6 mat; va

R1 1a Cys, GKKNDWKHNIT (SEQ ID NO.106), m-SSGAPPPS-n (SEQ ID
NO.107), hoac m-SSGQPPPS-n (SEQ ID NO.108), hodc khong c6 mit;

trong do
m 1a -Cys-, -Pro-, hodc -Gly-Pro-; va
n la -Cys-, -Gly-, -Ser-, hodc -His-Gly-, hodc khong cé mat.

2. Peptit phan 1ap theo didm 1, trong d6 R1 1a Cys, GKKNDWKHNIT (SEQ ID NO.106),
CSSGQPPPS (SEQ ID NO.109), GPSSGAPPPS (SEQ ID NO.110), GPSSGAPPPSC
(SEQ ID NO.111), PSSGAPPPS (SEQ ID NO.112), PSSGAPPPSG (SEQ ID NO.113),
PSSGAPPPSHG (SEQ ID NO.114), PSSGAPPPSS (SEQ ID NO.115), PSSGQPPPS
(SEQ ID NO.116), hoac PSSGQPPPSC (SEQ ID NO.117), hoiic khong c6 mat.

3. Peptit phén 1ap theo diém 1, trong d6 peptit phan 1ap dugc chon tir nhém bao gdm SEQ
ID NO.21 dén SEQ ID NO.23, SEQ ID NO.30 dén SEQ ID NO.32, SEQ ID NO.34, SEQ
ID NO.42, SEQ ID NO.43, SEQ ID NO.50 d¢én SEQ ID NO.52, SEQ ID NO.56, SEQ ID
NO.58, SEQ ID NO.64 dén SEQ ID NO.71, SEQ ID NO.73 dén SEQ ID NO.78, SEQ ID
NO.82, SEQ ID NO.86, SEQ ID NO.89, SEQ ID N0.93, va SEQ ID N0.95 dén SEQ ID
NO.102.

4. Peptit phan lap theo diém 3, trong d6 peptit phan Iap duoc chon tir nhém bao gdbm SEQ
ID NO.21, SEQ ID NO.22, SEQ ID NO.23, SEQ ID NO.31, SEQ ID NO.32, SEQ ID
NO.42, SEQ ID N0.43, SEQ ID NO.50, SEQ ID NO.64 dén SEQ ID NO.71, SEQ ID
NO.73 dén SEQ ID NO.77, va SEQ ID NO.96 dén SEQ ID NO.102.

5. Peptit phan 18p theo diém 1, trong do, trong cong thirc (1), Xaal3 la Ala, Tyr, hodc
Cys; Xaal5 1a Asp hodc Glu; Xaal7 1a Gln, Arg, Cys, hodc Lys; Xaal8 1a Ala, Arg, hoac
His; Xaa2l 1a Cys, Glu, Gln, hodc Asp; Xaa23 la Ile hodc Val; Xaa24 1a Cys, Gln, hodc
Asn; Xaa28 1a Cys hodc Asp; Xaa29 1a Gln, Cys, hoac His; va Xaa30 1a Cys, Lys, hoac
His.
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6. Peptit phan lap theo diém 1, trong do, trong cong thtc (1), Xaal la His hoac 4-
imidazoaxetyl; Xaal3 1a Ala hodc Cys; Xaal4 l1a Met; Xaal5 1a Asp; Xaal6 la Glu;
Xaal7 la Ile hodc Lys; Xaal8 la Ala hoac His; Xaal9 1a Gln hodc Cys; Xaa20 la Lys;
Xaa2l la Asp; Xaa23 1a Val; Xaa24 la Asn; Xaa28 1a Ala; Xaa29 1a Gln hodc Thr; va
Xaa30 la Cys hoac Lys, hoac khong c6 mat.

7. Dugc phim chira peptit theo diém 1.

8. Dugc phim chira (i) peptit theo diém 1 dé didu tri hoi ching chuyén héa, trong d6 hoi
chimg chuyén hoa bao gdm ri loan dung nap glucoza, ting cholesterol méu, ri loan lipit
mau, béo phi, dai thdo dudng, tang huyét ap, xo cting dong mach do 16i loan lipit mau, xo
vita dong mach, xo ciing dong mach, hodc bénh tim mach vanh; va (ii) chét mang, ta

duoc, hoac ta dugc pha loang duoc dung.

9. Peptit phan lap theo diém 1, trong d6 peptit phan lap chira trinh ty axit amin c6 cong

thire 3 sau:
(SEQ ID NO.105)
Xaal-Xaa2-GlIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Xaal3-Leu-Asp-Glu-
Xaal7-Xaal8-Xaal9-Lys-Xaa21-Phe-Val-Xaa24-Trp-Leu-Leu-Xaa28-Xaa29-Xaa30-
Xaa31-Ser- Ser-Gly-Gln-Pro-Pro-Pro-Ser-Xaa40
trong do, trong cong thirc (3),
Xaal 1a His hoac Tyr;
Xaa?2 1a axit a-metyl-glutamic hodc axit aminoisobutyric (Aib);
Xaal3 la Ala, Tyr, hodc Cys;
Xaal7 la Arg, Cys, hodc Lys;
Xaal8 la Ala hodc Arg;
Xaal9 la Ala hoac Cys;
Xaa21 la Glu hoac Asp;
Xaa24 1a Gln hoac Asn;

Xaa28 1a Cys hodc Asp;

-48-



35872

Xaa29 la Cys, His, hodc Gln;
Xaa30 la Cys hoac His;

Xaa31 la Pro hodc Cys; va
Xaa40 la Cys hoac khong c6 mat.

10. Peptit phan 1ap theo diém 9, trong d6 peptit phan lap dugc chon tir nhém bao gdm
SEQ ID NO.21, 22, 42, 43, 50, 64, 66, 67,70, 71, 76, 77, 96, 97 va 100.

11. Peptit phan lap theo diém 9, trong do, trong cong thic (3), axit amin thr 16 va axit
amin tht 20 tir dau tdn cing N cling nhau tao thanh vong.

12. Peptit phan 1ap theo diém 9, trong d6 Xaal 1a Tyr.

13. Dugc pham chira peptit theo diém 9.

14. Dugc phdm chira (i) peptit theo didém 9 dé diéu tri hoi chimg chuyén héa, trong d6 hoi
chimg chuyén héa bao gbm rdi loan dung nap glucoza, ting cholesterol mau, ri loan lipit
mau, béo phi, dai thdo duong, tang huyét ap, xo cting dong mach do rdi loan lipit mau, xo
vita dong mach, xo ciing dong mach, hodc bénh tim mach vanh; va (ii) chét mang, ta
dugc, hodc ta dugc pha loang dugc dung.

15. Peptit phan 1ap dugc chon tir nhém bao g6m SEQ ID NO.24, SEQ ID NO.27-SEQ ID
NO.29, SEQ ID NO.36, SEQ ID NO.37, SEQ ID NO.39, SEQ ID NO.53, SEQ ID NO.55,
SEQ ID NO.72, SEQ ID NO.79, SEQ ID NO.81, va SEQ ID NO.88.

16. Peptit phan 14p theo diém 15, trong d6 peptit dugc chon tir nhém bao gdbm SEQ ID
NO.24, SEQ ID NO.29, SEQ ID NO.36, SEQ ID NO.37, SEQ ID NO.81, va SEQ ID
NO.88.
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<110> HANMI PHARM. CO., LTD.
<120> PEPTIT PHAN LAP VA DUQC PHAM CHUA PEPTIT NAY
<130> OPA16301

<150> KR 10-2015-0191082

<151> 2015-12-31

<150> KR 10-2016-0163737

<151> 2016-12-02

<160> 118

<170> KoPatentIn 3.0
<210> 1

<211> 30

<212> PRT
<213> Trinh tu nhan tao

<220>

<223> Chit chu van hoat hdéa ddng thoi ba thu thé

<220>

<221> Trinh tu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)

<400> 1

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

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Cys

20 25 30
<210> 2
<211> 30

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> Ch&t chu van hoat héa dbéng thdi ba thu thé
<220>

<221> Trinh tu 18i

<222> (2)
<223> Xaa la axit aminoisobutyric (Aib)
<400> 2
His Xaa Gln Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Asp Gly
1 5 10 15
Gln Ala Gln Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Cys
20 25 30
<210> 3
<211> 41

<212> PRT

<213> Trinh tyu nhan tao

<220>

<223> Ch&t cht van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tu 18i

<222> (2)
<223> Xaa la axit aminoisobutyric (Aib)
<400> 3
His Xaa Gln Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Leu Gly
1 5 10 15
Gln Ala Ala Lys Gln Phe Ile Ala Trp Leu Val Lys Gly Gly Gly Pro
20 25 30
Ser Ser Gly Ala Pro Pro Pro Ser Cys
35 40
<210> 4
<211> 30

<212> PRT
<213> Trinh tu nhéan tao

<220>

<223> Ch&t cht van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tu 18i

<222> (2)
<223> Xaa la axit aminoisobutyric (Aib)
<400> 4
His Xaa Gln Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Leu Gly
1 5 10 15
Gln Gln Gln Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Cys
20 25 30
<210> 5
<211> 41

<212> PRT
<213> Trinh ty nhén tao
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<220>

<223> Chit cht van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tyu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)

<400> 5

His Xaa Gln Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr

1 5 10 15
Gln Gln Gln Lys Glu Phe Ile Ala Trp Leu Val Lys Gly
20 25 30
Ser Ser Gly Ala Pro Pro Pro Ser Cys
35 40
<210> 6
<211> 30

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Chit chu van hoat héa ddng thoi ba thu thé
<220>

<221> Trinh tu 13i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)

<400> 6

His Xaa Gln Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr

1 5 10 15
Gln Ala Ala Lys Glu Phe Val Ala Trp Leu Leu Lys Gly
20 25 30
<210> 7
<211> 30

<212> PRT

<213> Trinh tu nhén tao

<220>

<223> Chit chu van hoat hdéa ddng thoi ba thu thé
<220>

<221> Trinh tu 13i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)

<400> 7

His Xaa Gln Gly Thr Phe Thr Ser Asp Val Ser Lys Tyr

1 5 10 15
Gln Ala Ala Lys Glu Phe Val Ala Trp Leu Leu Lys Gly
20 25 30
<210> 8
<211> 30

<212> PRT

<213> Trinh tu nhén tao

<220>

<223> Ch&t cha van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)

<400> 8

His Xaa Gln Gly Thr Phe Thr Ser Asp Val Ser Lys Tyr

1 5 10 15
Gln Ala Ala Gln Glu Phe Val Ala Trp Leu Leu Lys Gly
20 25 30
<210> 9
<211> 30

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Chit cht van hoat héa ddéng thdi ba thu thé
<220>

<221> Trinh ty 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)

<400> 9

His Xaa Gln Gly Thr Phe Thr Ser Asp Val Ser Lys Tyr

1 5 10 15
Gln Ala Ala Gln Glu Phe Val Ala Trp Leu Leu Ala Gly
20 25 30
<210> 10
<211> 41

<212> PRT

<213> Trinh tu nhé&n tao

<220>

<223> Ch&t chu van hoat hoéa ddng thdi ba thu thé
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Gly Gly Pro

Leu Asp Gly
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Leu Asp Gly
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Leu Asp Gly

Cys

Leu Asp Gly

Cys



<220>
<221>
<222>
<223>
<400>
His Xaa
1
Gln Ala

Ser Ser

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<400>
Xaa Gly
1
Arg Arg

Ser Gly

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<400>
Xaa Gly
1
Gln Ala

Ser Gly

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<400>
Xaa Gly
1
Ile Ala

Ser Gly

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<400>
Xaa Gly
1
Ile Ala

Ser Gly

35872

Trinh tu 18i

(2)

Xaa la axit aminoisobutyric (Aib)

10

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

5 10 15
Ala Gln Glu Phe Val Ala Trp Leu Leu Ala Gly Gly Gly Pro
20 25 30

Gly Ala Pro Pro Pro Ser Cys
35 40

11

41

PRT

Trinh ty nhén tao
Chédt chu van hoat hoéa ddng thoi ba thu thé

Trinh tu 18i

(1)

Xaa la axit 4-imidazoaxetyl (CA)

11

Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Tyr Leu Asp Ser

5 10 15
Gln Gln Leu Phe Val Gln Trp Leu Lys Ala Gly Gly Pro Ser
20 25 30

Ala Pro Pro Pro Ser His Gly
35 40

12

41

PRT

Trinh tu nhan tao
Chédt chu van hoat hdéa ddéng thoi ba thu thé

Trinh tu 16i

(1)

Xaa la axit 4-imidazoaxetyl (CR)

12

Glu Gly Thr Phe Ile Ser Asp Leu Ser Lys Tyr Met Asp Glu

5 10 15
Val Gln Leu Phe Val Glu Trp Leu Met Ala Gly Gly Pro Ser
20 25 30

Ala Pro Pro Pro Ser His Gly
35 40

13

41

PRT

Trinh tu nhén tao
Chét chu van hoat héa ddng thoi ba thu thé

Trinh tyu 16i

(1)

Xaa la axit 4-imidazoaxetyl (CA)

13

Glu Gly Thr Phe Ile Ser Asp Tyr Ser Ile Gln Leu Asp Glu

5 10 15
Val Gln Asp Phe Val Glu Trp Leu Leu Ala Gln Lys Pro Ser
20 25 30

Ala Pro Pro Pro Ser His Gly
35 40

14

41

PRT

Trinh tu nhén tao
Chét chu van hoat hdéa ddng thdi ba thu thé

Trinh tu 18i

(1)

Xaa la axit 4-imidazoaxetyl (CA)

14

Gln Gly Thr Phe Thr Ser Asp Tyr Ser Ile Gln Leu Asp Glu

5 10 15
Val Arg Asp Phe Val Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ala Pro Pro Pro Ser His Gly
35 40

-52-



35872

<210> 15
<211> 41

<212> PRT

<213> Trinh tu nhéan tao

<220>

<223> Chédt chu van hoat hoéa ddng thoi ba thu thé
<220>

<221> Trinh tu 18i

<222> (1)
<223> Xaa la axit 4-imidazoaxetyl (CA)
<400> 15
Xaa Gly Gln Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Asp 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 His Gly
35 40
<210> 16
<211> 41
<212> PRT
<213> Trinh tu nhéan tao
<220>

<223> Chidt chu van hoat héa ddng thoi ba thu thé
<220>
<221> Trinh tu 18i

<222> (1)
<223> Xaa la axit 4-imidazoaxetyl (CR)
<400> 16
Xaa Gly Gln Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Asp Ser
1 5 10 15
Glu Ala Gln Gln Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser His Gly
35 40
<210> 17
<211> 41

<212>  PRT
<213> Trinh ty nhén tao

<220>

<223>  Ch&t chu van hoat héa déng thdi ba thu thé
<220>

<221> Trinh tu 18i

<222> (1)
<223> Xaa la axit 4-imidazoaxetyl (CR)
<400> 17
Xaa Gly Gln Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Asp Glu
1 5 10 15
Glu Arg Ala Arg Glu Phe Ile Glu Trp Leu Leu Ala Gln Lys Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser His Gly
35 40
<210> 18
<211> 41

<212> PRT
<213> Trinh tuy nhan tao

<220>

<223> Chit chu van hoat hdéa ddng thdi ba thu thé
<220>

<221> Trinh tu 18i

<222> (1)
<223> Xaa la axit 4-imidazoaxetyl (CA)
<400> 18
Xaa Gly Gln Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Asp Ser
1 5 10 15
Glu Arg Ala Arg Glu Phe Ile Glu Trp Leu Lys Asn Thr Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser His Gly
35 40
<210> 19
<211> 41

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Chidt chu van hoat héa ddng thoi ba thu thé
<220>

<221> Trinh tu 18i

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CA)
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Xaa Gly Gln Gly Thr Phe Thr Ser Asp Leu Ser Ile Gln Tyr Asp Ser

10 15

Glu His Gln Arg Asp Phe Ile Glu Trp Leu Lys Asp Thr Gly Pro Ser

25 30

Ser Gly Ala Pro Pro Pro Ser His Gly

<400> 19
1 5
20
35
<210> 20
<211> 41

<212> PRT

40

<213> Trinh ty nhéan tao

<223> Ch&t chu van hoat héa ddng thoi ba thu thé

4-imidazoaxetyl (CAR)

Xaa Gly Gln Gly Thr Phe Thr Ser Asp Leu Ser Ile Gln Tyr Glu Glu

10 15

Glu Ala Gln Gln Asp Phe Val Glu Trp Leu Lys Asp Thr Gly Pro Ser

25 30

Ser Gly Ala Pro Pro Pro Ser His Gly

<220>

<220>

<221> Trinh tu 16i
<222> (1)

<223> Xaa la axit
<400> 20

1 5
20
35
<210> 21
<211> 39

<212> PRT

40

<213> Trinh tu nhén tao

<220>
<223> Chat cha van hoat hoéa ddng thoi ba thu thé
<220>
<221> Trinh tu 18i
<222> (2)
<223> Xaa la axit aminoisobutyric (Aib)
<220>
<221> Trinh tyu 18i
<222> (16) ..(20)
<223> Axit amin & cac vi tri 16 va 20 tao thanh voéng
<400> 21
Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu
1 5 10 15
Cys Arg Ala Lys Glu Phe Val Gln Trp Leu Leu Asp His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser
35
<210> 22
<211> 39
<212> PRT
<213> Trinh tu nhén tao
<220>
<223> Chit chi van hoat hoéa dbéng thdi ba thu thé
<220>
<221> Trinh tyu 18i
<222> (2)
<223> Xaa la axit aminoisobutyric (Aib)
<220>
<221> Trinh tu 158i
<222> (16) ..(20)
<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 22
Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Cys Leu Asp Glu
1 5 10 15
Lys Arg BAla Lys Glu Phe Val Gln Trp Leu Leu Asp His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser
35
<210> 23
<211> 41

<212> PRT

<213> Trinh tuy nhén tao

<220>

<223> Chat cha van hoat héa ddéng thoi ba thu thé
<220>

<221> Trinh tu 168i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)

<220>

<221> Trinh tu 18i



<222>
<223>
<400>

(16) ..(20)
Axit amin &
23

35872

cadc vi tri 16 va 20 tao thanh vong

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

1

5

10 15

Cys Arg Ala Lys Glu Phe Val Gln Trp Leu Leu Ala Gln Lys Gly Lys

20

25 30

Lys Asn Asp Trp Lys His Asn Ile Thr

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<400>

35
24
39
PRT

40

Trinh ty nhén tao

Chit chu van hoat hoéa ddng thoi ba thu thé

Trinh tu 181

(2)
Xaa la axit

aminoisobutyric (Aib)

Trinh tu 18i

(16) ..(20)
Axit amin &
24

Tyr Xaa Gln Gly Thr

1

5

Cys Arg Ala Lys Glu

20

Ser Gly Ala Pro Pro

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<400>

35
25
39
PRT

cac vi tri 16 va 20 tao thanh vong

Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu
10 15
Phe Val Gln Trp Leu Lys Asn Gly Gly Pro Ser
25 30
Pro Ser

Trinh ty nhé&n tao

Chit chu van hoat héa ddng thoi ba thu thé

Trinh tu 18i

(2)
Xaa la axit
25

His Xaa Gln Gly Thr

1

5

Arg Ala Ala Gln Asp

20

Ser Gly Ala Pro Pro

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<400>

35
26
39
PRT

aminoisobutyric (Aib)

Phe Thr Ser Asp Cys Ser Lys Tyr Leu Asp Glu
10 15
Phe Val Gln Trp Leu Leu Asp Gly Gly Pro Ser
25 30
Pro Ser

Trinh ty nhén tao

Chéit chd van hoat hoéa ddng thdi ba thu thé

Trinh tu 18i

(2)
Xaa la axit
26

His Xaa Gln Gly Thr

1

5

Arg Ala Ala Gln Asp

20

Ser Gly Ala Pro Pro

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<400>

35
27
40
PRT

aminoisobutyric (Aib)

Phe Thr Ser Asp Cys Ser Lys Tyr Leu Asp Ser
10 15
Phe Vval Gln Trp Leu Leu Asp Gly Gly Pro Ser
25 30
Pro Ser

Trinh ty nhéan tao

Chit cha van hoat hoéa ddng thdi ba thu thé

Trinh ty 13i

(2)
Xaa la axit
27

aminoisobutyric (Aib)

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

1

5

10 15

Arg Ala Cys Gln Asp Phe Val Gln Trp Leu Leu Asp Gln Gly Gly Pro

20

25 30
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Ser Ser Gly Ala Pro Pro Pro Ser

35 40
<210> 28
<211> 41

<212> PRT
<213> Trinh tu nhan tao

<220>

<223> Chat chu van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tu 168i

<222> (2)
<223> Xaa la axit aminoisobutyric (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 Gln Glu Phe Val Cys Trp Leu Leu Ala Gln Lys Gly Lys
20 25 30
Lys Asn Asp Trp Lys His Asn Ile Thr
35 40
<210> 29
<211> 30

<212> PRT
<213> Trinh tu nhan tao

<220>

<223> Ch&t chu van hoat héa ddng thoi ba thu thé
<220>

<221> Trinh tu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 18i

<222> (16) .. (20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 29
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Lys Ala Ala Lys Glu Phe Val Gln Trp Leu Leu Asn Thr Cys
20 25 30
<210> 30
<211> 30

<212> PRT
<213> Trinh tu nhan tao

<220>

<223> chit chu van hoat héa ddng thoi ba thu thé
<220>

<221> Trinh tu 13i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tyu 18i

<222> (16)..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 30
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Lys Ala Gln Lys Glu Phe Val Gln Trp Leu Leu Asp Thr Cys
20 25 30
<210> 31
<211> 29

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Chét chu van hoat héa ddéng thdi ba thu thé
<220>

<221> Trinh ty 168i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 181

<222> (16) ..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh voéng
<400> 31
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Lys Ala Cys Lys Glu Phe Val Gln Trp Leu Leu Ala Gln
20 25
<210> 32
<211> 39

<212> PRT
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<213> Trinh tu nhan tao

<220>

<223> Cchét chu van hoat hdéa ddéng thoi ba thu thé
<220>

<221> Trinh tu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 18i

<222> (16)..(20)

<223> Axit amin & céc vi tri 16 va 20 tao thanh voéng
<400> 32
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Lys Ala Cys Lys Asp Phe Val Gln Trp Leu Leu Asp Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 33
<211> 31

<212> PRT

<213> Trinh tu nhan tao

<220> '

<223> Chét chu van hoat hoéa ddng thoi ba thu thé
<220>

<221> Trinh tu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 16i

<222> (16) ..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 33
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ala Met Asp Glu

1 5 10 15
Ile His Gln Lys Asp Phe Val Asn Trp Leu Leu Ala Gln Lys Cys
20 25 30
<210> 34
<211> 31

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> Ch&t chu van hoat héa ddng thoi ba thu thé
<220>

<221> Trinh tu 16i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 18i

<222> (16) ..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 34
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Lys Arg Gln Lys Glu Phe Val Asn Trp Leu Leu Ala Gln Lys Cys
20 25 30
<210> 35
<211> 31

<212> PRT

<213> Trinh tuy nhan tao

<220>

<223> Chit cha van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tyu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tyu 18i

<222> (16)..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 35
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ala Met Asp Glu

1 5 10 15
Ile His Gln Lys Asp Phe Val Asn Trp Leu Leu Asn Thr Lys Cys
20 25 30
<210> 36
<211> 40

<212> PRT
<213> Trinh ty nhan tao
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<220>

<223> Ch&t chu van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tu 16i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 18i

<222> (16)..(20)

<223> Axit amin & cdc vi tri 16 va 20 tao thanh vong
<400> 36
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Cys Glu

1 5 10 15
Lys Arg Gln Lys Glu Phe Val Gln Trp Leu Leu Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser Gly
35 40
<210> 37
<211> 40

<212> PRT
<213> Trinh tu nhdn tao

<220>

<223> Chat chu van hoat hoéa ddng thdi ba thu thé
<220>

<221> Trinh ty 16i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 18i

<222> (16)..(20)

<223> Axit amin & cédc vi tri 16 va 20 tao thanh vong
<400> 37
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Cys Arg Gln Lys Glu Phe Val Gln Trp Leu Leu Asn Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser Gly
35 40
<210> 38
<211> 40

<212> PRT
<213> Trinh tu nhén tao

<220>

<223> Chit chu van hoat hoéa ddng thoi ba thu thé
<220>

<221> Trinh tu 18i

<222> (1)
<223> Xaa la axit 4-imidazoaxetyl (CA)
<220>
<221> Trinh tu 18i
<222> (2)
<223> Xaa la axit aminoisobutyric (Aib)
<400> 38
Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Lys Ser Ser Tyr Leu Asp Glu
1 5 10 15
Arg Ala Ala Gln Asp Phe Val Gln Trp Leu Leu Asp Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser Ser
35 40
<210> 39
<211> 40

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Chiat cht van hoat hoéa ddng thdi ba thu thé
<220>

<221> Trinh tu 18i

<222> (2)
<223> Xaa la axit aminoisobutyric (Aib)
<400> 39
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Gly
1 5 10 15
Gln His Ala Gln Cys Phe Val Ala Trp Leu Leu Ala Gly Gly Gly Pro
20 25 30
Ser Ser Gly Ala Pro Pro Pro Ser
35 40
<210> 40
<211> 39

<212> PRT
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<213> Trinh tu nhan tao

<220>

<223> Chit chu van hoat hoéa ddng thdi ba thu thé
<220>

<221> Trinh tu 16i

<222> (2)
<223> Xaa la axit aminoisobutyric (Aib)
<400> 40
His Xaa Gln Gly Thr Phe Thr Ser Asp Lys Ser Lys Tyr Leu Asp Glu
1 5 10 15
Arg Ala Cys Gln Asp Phe Val Gln Trp Leu Leu Asp Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 41
<211> 39

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Chit chu van hoat hoéa ddng thoi ba thu thé
<220>

<221> Trinh tuy 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)

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

Cys Ala Ala Gln Asp Phe Val Gln Trp Leu Leu Asp Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser

35
<210> 42
<211> 40

<212> PRT
<213> Trinh tu nhén tao

<220>

<223> Chit chu van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (ARib)
<220>

<221> Trinh tu 138i

<222> (16) ..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 42
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 Leu Asp His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser Cys
35 40
<210> 43
<211> 39

<212> PRT
<213> Trinh tu nhdn tao

<220>

<223> Chit chd van hoat hoéa dbéng thdi ba thu thé
<220>

<221> Trinh tu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 18i

<222> (16) ..(20)

<223> Axit amin & céc vi tri 16 va 20 tao thanh vong
<400> 43
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 Leu Asp His His Cys Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser
35
<210> 44
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<211> 39

<212> PRT

<213> Trinh ty nhéan tao

<220>

<223> Chit chu van hoat hoéa ddng thoi ba thu thé
<400> 44

His Gly Gln Gly Thr Phe Thr Ser Asp Cys Ser Lys Gln

1 5 10 15
Gln Ala Ala Gln Glu Phe Val Ala Trp Leu Leu Ala Gly
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 45
<211> 39

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Chit chu van hoat héa ddng thdi ba thu thé
<400> 45

His Gly Gln Gly Thr Phe Thr Ser Asp Cys Ser Lys Tyr

1 5 10 15
Gln Ala Ala Gln Asp Phe Val Ala Trp Leu Leu Ala Gly
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 46
<211> 39

<212> PRT

<213> Trinh tuy nhan tao

<220>

<223> Chidt chu van hoat héa ddng thoi ba thu thé
<400> 46

His Gly Gln Gly Thr Phe Thr Ser Asp Cys Ser Lys Tyr

1 5 10 15
Gln His Ala Gln Glu Phe Val Ala Trp Leu Leu Ala Gly
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 47
<211> 39

<212> PRT

<213> Trinh tu nhéan tao

<220>

<223> Ch&t chu van hoat héa ddng thoi ba thu thé
<400> 47

His Gly Gln Gly Thr Phe Thr Ser Asp Cys Ser Lys Tyr

1 5 10 15
Gln Arg Ala Gln Glu Phe Val Ala Trp Leu Leu Ala Gly
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 48
<211> 39

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Chit chu van hoat hoéa dbéng thdi ba thu thé
<400> 48

His Gly Gln Gly Thr Phe Thr Ser Asp Cys Ser Lys Tyr

1 5 10 15
Gln Arg Ala Gln Asp Phe Val Asn Trp Leu Leu Ala Gly
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 49
<211> 30

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Ch4t chu van hoat héa déng thdi ba thu thé
<220>

<221> Trinh tu 16i

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CA)
<220>

<221> Trinh tu 16i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>
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<221> Trinh tu 18i

<222> (16) ..(20)

<223> Axit amin & céc vi tri 16 va 20 tao thanh vong

<400> 49

Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Ile Cys Met Asp Glu

1 5 10 15
Ile His Gln Lys Asp Phe Val Asn Trp Leu Leu Asn Thr Lys
20 25 30
<210> 50
<211> 40

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Chit chu van hoat héa ddng thoi ba thu thé
<220>

<221> Trinh tu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 16i

<222> (16)..(20)

<223> Axit amin & céc vi tri 16 va 20 tao thanh vong
<400> 50
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 Leu Asp His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser Cys
35 40
<210> 51
<211> 30

<212> PRT
<213> Trinh tu nhan tao

<220>

<223> Ch&t chu van hoat hoéa ddéng thdi ba thu thé
<220>

<221> Trinh tu 16i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 16i

<222> (16)..(20)

<223> Axit amin & céc vi tri 16 va 20 tao thanh vong
<400> 51
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Lys Arg Gln Lys Glu Phe Val Gln Trp Leu Leu Asn Thr Cys
20 25 30
<210> 52
<211> 30

<212> PRT

<213> Trinh tu nhdn tao

<220>

<223> Chit chu van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tu 16i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 18i

<222> (16)..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh véng
<400> 52
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Lys Arg Gln Lys Glu Phe Val Gln Trp Leu Leu Asp Thr Cys
20 25 30
<210> 53
<211> 30

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Chét cht van hoat héa ddng thoi ba thu thé
<220>

<221> Trinh ty 16i

<222> (2)
<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 18i
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<222> (16) ..(20)
<223> Axit amin & céc vi tri 16 va 20 tao thanh vong

<400> 53
His Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ala Met Asp Glu
1 5 10 15
Ile His Gln Lys Asp Phe Val Asn Trp Leu Leu Ala Gln Cys
20 25 30
<210> 54
<211> 30

<212> PRT
<213> Trinh tu nhén tao

<220>

<223> Chat chu van hoat héa ddng thoi ba thu thé
<220>

<221> Trinh tu 15i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 18i

<222> (16)..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vdng
<400> 54
His Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ala Met Asp Glu

1 5 10 15
Ile His Gln Lys Asp Phe Val Asp Trp Leu Leu Ala Glu Cys
20 25 30
<210> 55
<211> 30

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Ch&t chu van hoat héa ddng thoi ba thu thé
<220>

<221> Trinh tu 13i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tuy 13i

<222> (16) ..(20)

<223> Axit amin & cdc vi tri 16 va 20 tao thanh vong
<400> 55
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ala Met Asp Glu

1 5 10 15
Ile His Gln Lys Asp Phe Val Asn Trp Leu Leu Ala Gln Cys
20 25 30
<210> 56
<211> 30

<212> PRT
<213> Trinh tu nhédn tao

<220>

<223> Chat chu van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh ty 181

<222> (16) ..(20)

<223> Axit amin & cadc vi tri 16 va 20 tao thanh vong
<400> 56
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Lys Arg Gln Lys Glu Phe Val Asn Trp Leu Leu Ala Gln Cys
20 25 30
<210> 57
<211> 30

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Chit chu van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tu 16i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh ty 16i

<222> (16) ..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
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<400> 57
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ala Met Asp Glu
1 5 10 15
Ile His Gln Lys Asp Phe Val Asn Trp Leu Leu Asn Thr Cys
20 25 30
<210> 58
<211> 31

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> Ch&t chu van hoat hoéa ddng thoi ba thu thé
<220>

<221> Trinh tu 158i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 168i

<222> (16)..(20)

<223> Axit amin & céc vi tri 16 va 20 tao thanh vong
<400> 58
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Lys Arg Gln Lys Glu Phe Val Gln Trp Leu Leu Asn Thr Lys Cys
20 25 30
<210> 59
<211> 30

<212> PRT

<213> Trinh tu nhén tao

<220>

<223> Chat chu van hoat héa ddng thoi ba thu thé
<220>

<221> Trinh tu 18i

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CAR)
<220>

<221> Trinh tu 131

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 16i

<222> (16) ..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 59
Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Ile Cys Met Asp Glu

1 5 10 15
Lys His Gln Lys Asp Phe Val Asn Trp Leu Leu Asn Thr Lys
20 25 30
<210> 60
<211> 30

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Ch&t chu van hoat héa ddng thoi ba thu thé
<220>

<221> Trinh ty 16i

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CA)
<220>

<221> Trinh tu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 18i

<222> (16) ..(20)

<223> Axit amin & céc vi tri 16 va 20 tao thanh vong
<400> 60
Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ala Met Asp Glu

1 5 10 15
Lys His Cys Lys Asp Phe Val Asn Trp Leu Leu Asn Thr Lys
20 25 30
<210> 61
<211> 30

<212> PRT

<213> Trinh tu nhdn tao

<220>

<223> Chat chu van hoat hoéa dbéng thdi ba thu thé
<220>

<221> Trinh tu 18i

<222> (1)

-63-



35872

<223> Xaa la axit 4-imidazoaxetyl (CR)

<220>

<221> Trinh tu 138i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh ty 16i

<222> (16)..(20)

<223> Axit amin & céc vi tri 16 va 20 tao thanh vong
<400> 61
Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ala Met Asp Glu

1 5 10 15
Ile Ala Cys Lys Asp Phe Val Asn Trp Leu Leu Asn Thr Lys
20 25 30
<210> 62
<211> 39

<212> PRT

<213> Trinh tu nhén tao

<220>

<223> Chédt chu van hoat hoéa ddng thdi ba thu thé
<220>

<221> Trinh tu 13i

<222> (1)
<223> Xaa la axit 4-imidazoaxetyl (CA)
<220>
<221> Trinh tu 16i
<222> (2)
<223> Xaa la axit aminoisobutyric (Aib)
<400> 62
Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Lys Ser Lys Tyr Leu Asp Glu
1 5 10 15
Arg Ala Ala Gln Asp Phe Val Gln Trp Leu Leu Asp Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 63
<211> 39

<212> PRT
<213> Trinh tu nhén tao

<220>

<223> Chét chu van hoat hoéa ddng thoi ba thu thé
<220>

<221> Trinh tu 16i

<222> (1)
<223> Xaa la axit 4-imidazoaxetyl (CR)
<220>
<221> Trinh tu 138i
<222> (2)
<223> Xaa la axit aminoisobutyric (Aib)
<400> 63
Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Cys Ser Lys Tyr Leu Asp Glu
1 5 10 15
Arg Ala Ala Gln Asp Phe Val Gln Trp Leu Leu Asp Gly Gly Pro Ser
20 25 30
Ser Gly Ala Pro Pro Pro Ser
35
<210> 64
<211> 39

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Chit chu van hoat hoéa ddng thoi ba thu thé
<220>

<221> Trinh tu 18i

<222> (2)
<223> Xaa la axit aminoisobutyric (Aib)
<220>
<221> Trinh tu 18i
<222> (16)..(20)
<223> Axit amin & céc vi tri 16 va 20 tao thanh vdéng
<400> 64
Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu
1 5 10 15
Cys Ala Ala Lys Glu Phe Val Gln Trp Leu Leu Asp His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser
35
<210> 65
<211> 39
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<212> PRT

<213> Trinh ty nhan tao

<220>

<223> Chédt chu van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 16i

<222> (16) ..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 65
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Cys Leu Asp Glu

1 5 10 15
Lys Arg Ala Lys Glu Phe Val Gln Trp Leu Leu Asp His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser
35
<210> 66
<211> 39

<212> PRT
<213> Trinh tu nhéan tao

<220>

<223> Chét chu van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tu 16i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 168i

<222> (16) ..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vdng
<400> 66
Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Cys Arg Ala Lys Asp Phe Val Gln Trp Leu Leu Asp His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser
35
<210> 67
<211> 39

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Cchidt chu van hoat héa ddng thoi ba thu thé
<220>

<221> Trinh tu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 18i

<222> (16)..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 67
Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Cys BAla Ala Lys Asp Phe Val Gln Trp Leu Leu Asp His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser
35
<210> 68
<211> 39

<212> PRT
<213> Trinh ty nhédn tao

<220>

<223> Chit chu van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tu 16i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 16i

<222> (16)..(20)

<223> Axit amin & céc vi tri 16 va 20 tao thanh vong

<400> 68

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

Lys Ala Ala Lys Glu Phe Val Gln Trp Leu Leu Asp His His Pro Ser
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20 25 30
Ser Gly Gln Pro Pro Pro Ser
35
<210> 69
<211> 39

<212> PRT
<213> Trinh tu nhéan tao

<220>

<223> Chit chu van hoat hoéa ddng thdi ba thu thé
<220>

<221> Trinh tyu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 16i

<222> (16)..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 69
Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Cys Leu Asp Glu

1 5 10 15
Arg Ala Ala Lys Glu Phe Val Gln Trp Leu Leu Asp His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser
35
<210> 70
<211> 39

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Chit chu van hoat hoéa ddng thoi ba thu thé
<220>

<221> Trinh tu 138i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221>  Trinh tu 18i

<222> (16) ..(20)

<223> Axit amin & céc vi tri 16 va 20 tao thanh vodng
<400> 70
Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Cys Leu Asp Glu

1 5 10 15
Lys Arg Ala Lys Asp Phe Val Gln Trp Leu Leu Asp His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser
35
<210> 71
<211> 39

<212> PRT

<213> Trinh ty nhé&n tao

<220>

<223> Chat chu van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh ty 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221>  Trinh ty 18i

<222> (16)..(20)

<223> Axit amin & céc vi tri 16 va 20 tao thanh vong
<400> 71
Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Arg Ala Cys Lys Asp Phe Val Gln Trp Leu Leu Asp His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser
35
<210> 72
<211> 39

<212> PRT

<213> Trinh tu nhén tao

<220>

<223> Chit chii van hoat héa ddng thoi ba thu thé
<220>

<221> Trinh tyu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh ty 18i

<222> (16)..(20)
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<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 72
Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Cys Ser Lys Tyr Leu Asp Glu

1 5 10 15
Arg Ala Ala Lys Asp Phe Val Gln Trp Leu Leu Asp His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser
35
<210> 73
<211> 39

<212> PRT

<213> Trinh ty nhé&n tao

<220>

<223> Chidt chu van hoat hoéa ddng thdi ba thu thé
<220>

<221> Trinh tu 16i

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CA)
<220>

<221> Trinh tu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 161

<222> (16)..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 73
Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Cys Arg Ala Lys Glu Phe Val Gln Trp Leu Leu Asp His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser
35
<210> 74
<211> 39

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Chat chu van hoat hoéa ddng thdi ba thu thé
<220>

<221> Trinh tyu 16i

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CA)
<220>

<221> Trinh ty 131

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 16i

<222> (16)..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 74
Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Cys Leu Asp Glu

1 5 10 15
Lys Arg Ala Lys Glu Phe Val Gln Trp Leu Leu Asp His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser
35
<210> 75
<211> 40

<212> PRT

<213> Trinh tuy nhan tao

<220>

<223> Chit chd van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tyu 16i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221>  Trinh tu 18i

<222> (16)..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 75
Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Lys Ala Ala Lys Glu Phe Val Gln Trp Leu Leu Asp His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser Cys
35 40

-67-



35872

<210> 76

<211> 40

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Chit chi van hoat hoéa ddng thoi ba thu thé
<220>

<221> Trinh tu 16i

<222> (2)
<223> Xaa la axit aminoisobutyric (Aib)
<220>
<221> Trinh tu 16i
<222> (16)..(20)
<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 76
Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu
1 5 10 15
Lys Arg Ala Lys Asp Phe Val Gln Trp Leu Leu Asp His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser Cys
35 40
<210> 77
<211> 40

<212> PRT

<213> Trinh tuy nhdn tao

<220>

<223> Ch&t chu van hoat héa ddng thoi ba thu thé
<220>

<221> Trinh tu 161

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh ty 18i

<222> (16)..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vdng
<400> 77
Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Lys Ala Ala Lys Asp Phe Val Gln Trp Leu Leu Asp His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser Cys
35 40
<210> 78
<211> 31

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Ch&t chd van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh ty 18i

<222> (16)..(20)

<223> Axit amin & cdc vi tri 16 va 20 tao thanh vong
<400> 78
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Lys Arg Gln Lys Glu Phe Val Gln Trp Leu Leu Asp Thr Lys Cys
20 25 30
<210> 79
<211> 31

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Ch&t chi van hoat héa ddéng thdi ba thu thé
<220>

<221> Trinh tu 181

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221>  Trinh tu 18i

<222> (16) .. (20)

<223> Axit amin & céc vi tri 16 va 20 tao thanh vong

<400> 79

His Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ala Met Asp Glu
1 5 10 15

Ile His Gln Lys Asp Phe Val Asn Trp Leu Leu Ala Gln Lys Cys
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20 25 30
<210> 80
<211> 31
<212> PRT
<213> Trinh ty nhén tao
<220>

<223> Ch&t chu van hoat héa ddng thdi ba thu thé
<220>
<221> Trinh tuy 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 18i

<222> (16) ..(20)

<223> Axit amin & céc vi tri 16 va 20 tao thanh vong
<400> 80
His Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ala Met Asp Glu

1 5 10 15
Ile His Gln Lys Asp Phe Val Asp Trp Leu Leu Ala Glu Lys Cys
20 25 30
<210> 81
<211> 30

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Ch&t chu van hoat héa ddng thoi ba thu thé
<220>

<221> Trinh tu 18i

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CA)
<220>

<221>  Trinh tu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 16i

<222> (16) ..(20)

<223> Axit amin & céc vi tri 16 va 20 tao thanh vong
<400> 81
Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Lys Arg Gln Lys Glu Phe Val Gln Trp Leu Leu Asn Thr Cys
20 25 30
<210> 82
<211> 30

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Chat chu van hoat héa ddng thoi ba thu thé
<220>

<221> Trinh tu 138i

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CAR)
<220>

<221> Trinh tu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh ty 16i

<222> (16) ..(20)

<223> Axit amin & cadc vi tri 16 va 20 tao thanh vong
<400> 82
Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Lys Arg Gln Lys Glu Phe Val Gln Trp Leu Leu Asp Thr Cys
20 25 30
<210> 83
<211> 30

<212> PRT

<213> Trinh tu nhdn tao

<220>

<223> Chat chu van hoat héa ddng thoi ba thu thé
<220>

<221> Trinh ty 161

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CA)
<220>

<221> Trinh tu 16i

<222> (2)
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<223> Xaa la axit aminoisobutyric (Aib)

<220>
<221> Trinh tu 18i
<222> (16) ..(20)

<223> Axit amin & cdc vi tri 16 va 20 tao thanh vong
<400> 83
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ala Met Asp Glu

1 5 10 15
Ile His Gln Lys Asp Phe Val Asn Trp Leu Leu Ala Gln Cys
20 25 30
<210> 84
<211> 30

<212> PRT

<213> Trinh tu nhén tao

<220>

<223> Chat chu van hoat héa ddng thoi ba thu thé
<220>

<221> Trinh tu 18i

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CA)
<220>

<221> Trinh tu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Rib)
<220>

<221> Trinh tu 18i

<222> (16)..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh véng
<400> 84
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ala Met Asp Glu

1 5 10 15
Ile His Gln Lys Asp Phe Val Asp Trp Leu Leu Ala Glu Cys
20 25 30
<210> 85
<211> 30
<212> PRT
<213> Trinh tu nhén tao
<220>

<223> Chit chu van hoat héa ddng thoi ba thu thé
<220>
<221> Trinh tyu 18i

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CA)
<220>

<221> Trinh tu 131

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 18i

<222> (16) ..(20)

<223> Axit amin & cédc vi tri 16 va 20 tao thanh vong
<400> 85
Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ala Met Asp Glu

1 5 10 15
Ile His Gln Lys Asp Phe Val Asn Trp Leu Leu Ala Gln Cys
20 25 30
<210> 86
<211> 30

<212> PRT

<213> Trinh tu nhén tao

<220>

<223> Chat chu van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tu 18i

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CA)
<220>

<221> Trinh ty 161

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221>  Trinh ty 181

<222> (16)..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh véng
<400> 86
Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu
1 5 10 15
Lys Arg Gln Lys Glu Phe Val Asn Trp Leu Leu Ala Gln Cys
20 25 30
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<210> 87

<211> 30

<212> PRT

<213> Trinh tu nhé&n tao

<220>

<223> Chit chu van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tu 18i

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CA)
<220>

<221> Trinh tu 15i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tyu 18i

<222> (16)..(20)

<223> Axit amin & cdc vi tri 16 va 20 tao thanh vong
<400> 87
Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ala Met Asp Glu

1 5 10 15
Ile His Gln Lys Asp Phe Val Asn Trp Leu Leu Asn Thr Cys
20 25 30
<210> 88
<211> 31

<212> PRT

<213> Trinh tu nhdn tao

<220>

<223> Chit chu van hoat héa ddéng thoi ba thu thé
<220>

<221> Trinh ty 18i

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CA)
<220>

<221> Trinh ty 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tyu 18i

<222> (16) ..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 88
Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Lys Arg Gln Lys Glu Phe Val Gln Trp Leu Leu Asn Thr Lys Cys
20 25 30
<210> 89
<211> 31
<212> PRT
<213> Trinh tu nhan tao
<220>

<223> Chit chu van hoat hoéa ddng thoi ba thu thé
<220>
<221> Trinh tyu 18i

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CA)
<220>

<221> Trinh tu 138i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tyu 18i

<222> (16)..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 89
Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15
Lys Arg Gln Lys Glu Phe Val Gln Trp Leu Leu Asp Thr Lys Cys
20 25 30
<210> 90
<211> 31
<212> PRT
<213> Trinh tu nhén tao
<220>

<223> Chit cha van hoat hoéa ddéng thdi ba thu thé
<220>

<221> Trinh tyu 18i

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CA)
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<220>

<221> Trinh tu 16i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 18i

<222> (16)..(20)

<223> Axit amin & cadc vi tri 16 va 20 tao thanh vong
<400> 90
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ala Met Asp Glu

1 5 10 15
Ile His Gln Lys Asp Phe Val Asn Trp Leu Leu Ala Gln Lys Cys
20 25 30
<210> 91
<211> 31

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Chét chu van hoat hoéa ddng thoi ba thu thé
<220>

<221> Trinh tu 18i

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CA)
<220>

<221> Trinh tu 18i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 18i

<222> (16)..(20)

<223> Axit amin & cédc vi tri 16 va 20 tao thanh vong
<400> 91
Xaa Xaa Glu Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ala Met Asp Glu

1 5 10 15
Ile His Gln Lys Asp Phe Val Asp Trp Leu Leu Ala Glu Lys Cys
20 25 30
<210> 92
<211> 31

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Chit chi van hoat hoéa ddng thoi ba thu thé
<220>

<221> Trinh tu 18i

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CA)
<220>

<221> Trinh tu 1&i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh ty 18i

<222> (16)..(20)

<223> Axit amin & cdc vi tri 16 va 20 tao thanh vong
<400> 92
Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ala Met Asp Glu

1 5 10 15
Ile His Gln Lys Asp Phe Val Asn Trp Leu Leu Ala Gln Lys Cys
20 25 30
<210> 93
<211> 31

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> Chit chi van hoat hoéa dbéng thdi ba thu thé
<220>

<221> Trinh tu 18i

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CA)
<220>

<221> Trinh ty 1381

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 181

<222> (16)..(20)

<223> Axit amin & céc vi tri 16 va 20 tao thanh vong
<400> 93
Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu
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1 5 10 15
Lys Arg Gln Lys Glu Phe Val Asn Trp Leu Leu Ala Gln Lys Cys
20 25 30
<210> 94
<211> 31

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> Ch&t chu van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tu 18i

<222> (1)

<223> Xaa la axit 4-imidazoaxetyl (CA)
<220>

<221> Trinh tuy 181

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 16i

<222> (16) ..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 94
Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Ile Ala Met Asp Glu

1 5 10 15
Ile His Gln Lys Asp Phe Val Asn Trp Leu Leu Asn Thr Lys Cys
20 25 30
<210> 95
<211> 39
<212> PRT
<213> Trinh tu nhan tao
<220>

<223> Ch&t cha van hoat héa ddng thoi ba thu thé
<220>
<221> Trinh tu 181

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221>  Trinh tu 16i

<222> (16) ..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 95
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 Leu Cys His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser
35
<210> 96
<211> 39

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> Ch&t chi van hoat hoéa dbéng thdi ba thu thé
<220>

<221> Trinh tu 161

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh ty 18i

<222> (16)..(20)

<223> Axit amin & cdc vi tri 16 va 20 tao thanh vong
<400> 96
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 Leu Asp His Cys Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser
35
<210> 97
<211> 39

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> Ch4t cha van hoat héa ddng thoi ba thuy thé
<220>

<221> Trinh ty 18i

<222> (2)
<223> Xaa la axit aminoisobutyric (Aib)
<220>
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<221> Trinh tu 161

<222> (16) ..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong

<400> 97

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 Leu Asp Cys His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser
35
<210> 98
<211> 40

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Ch&t cha van hoat héa ddng thdi ba thu thé
<220>

<221> Trinh tu 13i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 18i

<222> (16) ..(20)

<223> Axit amin & céc vi tri 16 va 20 tao thanh vong
<400> 98
Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Ala Leu Asp Glu

1 5 10 15
Lys Ala Ala Lys Glu Phe Val Asn Trp Leu Leu Asp His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser Cys
35 40
<210> 99
<211> 40

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Ch&t chu van hoat héa dbéng thoi ba thu thé
<220>

<221> Trinh tu 16i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 18i

<222> (16)..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vdng
<400> 99
Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Ala Leu Asp Glu

1 5 10 15
Lys Ala Ala Lys Asp Phe Val Asn Trp Leu Leu Asp His His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser Cys
35 40
<210> 100
<211> 40

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> Ch&t chu van hoat héa ddéng thdi ba thu thé
<220>

<221> Trinh tu 16i

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 138i

<222> (16) ..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 100
Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Ala Leu Asp Glu

1 5 10 15
Lys Ala Ala Lys Glu Phe Val Gln Trp Leu Leu Asp Gln His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser Cys
35 40
<210> 101
<211> 40

<212> PRT
<213> Trinh tu nhan tao

<220>

<223> Chit chu van hoat héa ddng thoi ba thu thé
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<220>

<221> Trinh tu 131

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)
<220>

<221> Trinh tu 13i

<222> (16) ..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vong
<400> 101
Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Ala Leu Asp Glu

1 5 10 15
Lys Ala Ala Lys Glu Phe Val Asn Trp Leu Leu Asp Gln His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser Cys
35 40
<210> 102
<211> 40

<212> PRT
<213> Trinh tu nhan tao

<220>

<223> Chit chu van hoat héa ddng thoi ba thu thé
<220>

<221> Trinh tu 131

<222> (2)

<223> Xaa la axit aminoisobutyric (Aib)

<220>

<221> Trinh tu 16i

<222> (16) ..(20)

<223> Axit amin & cac vi tri 16 va 20 tao thanh vdéng
<400> 102
Tyr Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Ala Leu Asp Glu

1 5 10 15
Lys Ala Ala Lys Asp Phe Val Asn Trp Leu Leu Asp Gln His Pro Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser Cys
35 40
<210> 103
<211> 30

<212> PRT
<213> Trinh tu nhéan tao

<220>

<223> Céng thuc chung 1

<220>

<221> Trinh tu 16i

<222> (1)

<223> Xaa la His (H), 4-imidazoaxetyl (CA), hodc Tyr (Y)
<220>

<221> Trinh tu 18i

<222> (2)

<223> Xaa la Gly (G), axit alpha-metyl-glutamic, hodc Aib(axit aminoisobutyric)
<220>
<221>  Trinh ty 18i

<222> (3)

<223> Xaa la Glu (E) hodc Gln (Q)
<220>

<221> Trinh tu 181

<222> (7)

<223> Xaa la Thr (T) hodc Ile (I)
<220>

<221> Trinh tu 18i

<222> (10)

<223> Xaa la Leu (L), Tyr (Y), Lys (K), Cys (C), hodc Val (V)
<220>
<221> Trinh tu 18i

<222> (12)

<223> Xaa 1la Lys (K), Ser (S), hodc Ile (I)

<220>

<221> Trinh tu 16i

<222> (13)

<223> Xaa la Gln (Q), Tyr (Y), Ala (A), hodc Cys (C)
<220>

<221> Trinh tu 16i

<222> (14)

<223> Xaa la Leu (L), Met (M), hodc Tyr (Y)

<220>

<221> Trinh tu 18i

<222> (15)

<223> Xaa la Cys (C), Asp (D), Glu (E), hodc Leu (L)
<220>
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<221> Trinh tu 18i

<222> (16)

<223> Xaa la Gly (G), Glu (E), hodc Ser (S)

<220>

<221> Trinh tu 138i

<222> (17)

<223> Xaa la Gln (Q), Arg (R), Ile (I), Glu (E), Cys (C), hodc Lys (K)
<220>

<221> Trinh tu 138i

<222> (18)

<223> Xaa la Ala (R), Gln (Q), Arg (R), hodc His (H)

<220>

<221> Trinh tu 168i

<222> (19)

<223> Xaa la Ala (A), Gln (Q), Cys (C), hodc val (V)

<220>

<221> Trinh tu 16i

<222> (20)

<223> Xaa la Lys (K), Gln (Q), hodc Arg (R)

<220>

<221> Trinh tu 18i

<222> (21)

<223> Xaa la Glu (E), Gln (Q), Leu (L), Cys (C), hodc Asp (D)

<220>

<221> Trinh tu 18i

<222> (23)

<223> Xaa la Ile (I) hodc Vval (V)

<220>

<221> Trinh tu 16i

<222> (24)

<223> Xaa la Ala (A), Gln (Q), Cys (C), Asn (N), Asp (D), hodc Glu (E)
<220>

<221> Trinh tu 18i

<222> (27)

<223> Xaa la val (V), Leu (L), Lys (K), hodc Met (M)

<220>

<221> Trinh ty 18i

<222> (28)

<223> Xaa la Cys (C), Lys (K), Ala (A), Asn (N), hodc Asp (D)

<220>

<221> Trinh tu 18i

<222> (29)

<223> Xaa la Cys (C), Gly (G), Gln (Q), Thr (T), Glu (E), hodc His (H)
<220>

<221> Trinh ty 181

<222> (30)

<223> Xaa la Cys (C), Gly (G), Lys (K), hodc His (H), hodc khéng cé mdt; va Xaa co thé duoc
lién két tiép voi R1, trong @b Rl la Cys (C),GKKNDWKHNIT, m-SSGAPPPS-n, hodc m-SSGQPPPS-n, hodc
khéng c6é mdt, va trong dé m la -Cys-, -Pro-, hodc -Gly-Pro-, va n la -Cys-, -Gly-,-Ser-, hodc -

His-Gly—-, hodc khéng cdé mdt
<400> 103
Xaa Xaa Xaa Gly Thr Phe Xaa Ser Asp Xaa Ser Xaa Xaa Xaa Xaa Xaa

1 5 10 15
Xaa Xaa Xaa Xaa Xaa Phe Xaa Xaa Trp Leu Xaa Xaa Xaa Xaa
20 25 30
<210> 104
<211> 40

<212> PRT
<213> Trinh ty nhé&n tao

<220>

<223> Cdéng thuc chung 2

<220>

<221> Trinh tu 18i

<222> (1)

<223> Xaa la His (H), 4-imidazoaxetyl (CA), hodc Tyr (Y)
<220>

<221> Trinh tyu 18i

<222> (2)

<223> Xaa la Gly (G), axit alpha-metyl-glutamic, hodc Aib(axit aminoisobutyric)
<220>
<221> Trinh ty 18i

<222> (10)

<223> Xaa la Tyr (Y) hodc Cys (C)

<220>

<221> Trinh ty 18i

<222> (13)

<223> Xaa la Gln (Q), Tyr (Y), Ala (A), hodc Cys (C)
<220>

<221> Trinh tyu 18i
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<223> Xaa la Leu (L), Met (M), hodc Tyr (Y)
<220>

<221> Trinh tu 18i

<222> (15)

<223> Xaa la Asp (D), Glu (E), hodc Leu (L)
<220>

<221> Trinh tu 18i

<222> (16)

<223> Xaa la Gly (G), Glu (E), hodc Ser (S)
<220>

<221> Trinh tu 18i

<222> (17)

<223> Xaa 14 Gln (Q), Arg (R), Ile (I), Glu (E), Cys (C), hodc Lys (K)
<220>
<221> Trinh tu 18i

<222> (18)

<223> Xaa la Ala (A), Gln (Q), Arg (R), hodc His (H)
<220>

<221> Trinh tu 16i

<222> (19)

<223> Xaa la Ala (A), Gln (Q), Cys (C), hodc val (V)
<220>

<221> Trinh tu 18i

<222> (20)

<223> Xaa la Lys (K), Gln (Q), hodc Arg (R)

<220>

<221> Trinh tu 18i

<222> (21)

<223> Xaa 1la Glu (E), Gln (Q), Leu (L), Cys (C), hodc Asp (D)
<220>
<221> Trinh tu 138i

<222> (23)

<223> Xaa la Ile (I) hodc Vval (V)
<220>

<221> Trinh tu 18i

<222> (24)

<223> Xaa la Ala (A), Gln (Q), Cys (C), Asn (N), hodc Glu (E)
<220>
<221> Trinh tu 18i

<222> (28)
<223> Xaa la Cys (C), Lys (K), Asn (N), hodc Asp (D)
<220>
<221> Trinh tu 138i
<222> (29)
<223> Xaa la Cys (C), Gly (G), Gln (Q), hodc His (H)
<220>
<221> Trinh tu 138i
<222> (30)
<223> Xaa la Cys (C), Gly (G), Lys (K), hodc His (H)
<220>
<221> Trinh tu 18i
<222> (31)
<223> Xaa la Pro (P) hodc Cys (C)
<220>
<221>  Trinh ty 181
<222> (40)
<223> Xaa la Cys (C), hodc khdéng cé mdt
<400> 104
Xaa Xaa Gln Gly Thr Phe Thr Ser Asp Xaa Ser Lys Xaa Xaa Xaa Xaa
1 5 10 15
Xaa Xaa Xaa Xaa Xaa Phe Xaa Xaa Trp Leu Leu Xaa Xaa Xaa Xaa Ser
20 25 30
Ser Gly Gln Pro Pro Pro Ser Xaa
35 40
<210> 105
<211> 40

<212> PRT
<213> Trinh ty nhédn tao

<220>

<223> Céng thic chung 3

<220>

<221> Trinh tu 16i

<222> (1)

<223> Xaa la His (H) hodc Tyr (Y)

<220>

<221> Trinh tu 18i

<222> (2)

<223> Xaa 1a axit alpha-metyl-glutamic, hodc Aib (axit aminoisobutyric)
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<220>

<221> Trinh tu 181

<222> (13)

<223> Xaa la Tyr (Y), Ala
<220>

<221> Trinh ty 131

<222> (17)

<223> Xaa la Arg (R), Cys
<220>

<221> Trinh tu 18i

<222> (18)

<223> Xaa la Ala (A) hodc
<220>

<221> Trinh tu 138i

<222> (19)

<223> Xaa la Ala (A) hodc
<220>

<221> Trinh ty 181

<222> (21)

<223> Xaa la Glu (E) hodc
<220>

<221> Trinh tu 138i

<222> (24)

<223> Xaa la Gln (Q) hoéc
<220>

<221> Trinh tu 138i

<222> (28)

<223> Xaa la Cys (C) hodc
<220>

<221> Trinh tu 18i

<222> (29)

<223> Xaa la Cys (C), Gln
<220>

<221> Trinh ty 181

<222> (30)

<223> Xaa la Cys (C) hodc
<220>

<221> Trinh tu 18i

<222> (31)

<223> Xaa la Pro (P) hodc
<220>

<221> Trinh tu 161

<222> (40)

<223> Xaa la Cys

<400> 105

Xaa Xaa Gln Gly Thr Phe Thr
1 5
Xaa Xaa Xaa Lys Xaa Phe Val

20
Ser Gly Gln Pro Pro Pro Ser
35 40

<210> 106

<211> 11

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> R1

<400> 106

Gly Lys Lys Asn Asp Trp Lys
1 5

<210> 107

<211> 8

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> R1

<400> 107

Ser Ser Gly Ala Pro Pro Pro
1 5

<210> 108

<211> 8

<212> PRT

<213> Trinh ty nhdn tao

<220>

<223> R1

<400> 108

Ser Ser Gly Gln Pro Pro Pro
1 5

35872

(B), hodc Cys (C)
(C), hodc Lys (K)
Arg (R)
Cys (C)
Asp (D)
Asn (N)
Asp (D)
(Q), hodc His (H)
His (H)
Cys (C)

(C), hodc khdéng co6 mdt

Ser Asp Tyr Ser Lys Xaa Leu Asp Glu
10 15

Xaa Trp Leu Leu Xaa Xaa Xaa Xaa Ser

25 30

Xaa

His Asn Ile Thr
10

Ser

Ser
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<210> 109

<211> 9

<212> PRT

<213> Trinh tu nhé&n tao

<220>

<223> R1

<400> 109

Cys Ser Ser Gly Gln Pro Pro Pro Ser
1 5

<210> 110

<211> 10

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> R1

<400> 110
Gly Pro Ser Ser Gly Ala Pro Pro Pro Ser

1 5 10
<210> 111
<211> 11

<212> PRT

<213> Trinh tu nhédn tao

<220>

<223> R1

<400> 111

Gly Pro Ser Ser Gly Ala Pro Pro Pro Ser Cys

1 5 10
<210> 112
<211> 9

<212> PRT
<213> Trinh tu nhé&n tao

<220>

<223> R1

<400> 112

Pro Ser Ser Gly Ala Pro Pro Pro Ser
1 5

<210> 113

<211> 10

<212> PRT
<213> Trinh tu nhé&n tao

<220>

<223> R1

<400> 113

Pro Ser Ser Gly Ala Pro Pro Pro Ser Gly
1 5 10

<210> 114

<211> 11

<212> PRT
<213> Trinh tu nhan tao

<220>

<223> R1

<400> 114

Pro Ser Ser Gly Ala Pro Pro Pro Ser His Gly
1 5 10

<210> 115

<211> 10

<212> PRT
<213> Trinh tuy nhan tao

<220>

<223> R1

<400> 115

Pro Ser Ser Gly Ala Pro Pro Pro Ser Ser
1 5 10

<210> 116

<211> 9

<212> PRT

<213> Trinh tuy nhéan tao

<220>

<223> R1

<400> 116

Pro Ser Ser Gly Gln Pro Pro Pro Ser

1 5
<210> 117
<211> 10

<212> PRT
<213> Trinh ty nhén tao

<220>
<223> R1
<400> 117
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Pro Ser Ser Gly Gln Pro Pro Pro Ser Cys

1 5 10
<210> 118
<211> 29

<212> PRT
<213> Homo sapiens
<400> 118
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
20 25

-80-





