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pham dang long.



35574

Linh vue k§ thuit dwoc dé cap

Sang ché @& cap dén hop chét tuong tu glucagon va viéc st dung chung trong y té, vi dy,
d8 didu tri chimg giam glucoza-huyét. Cu thé, sing ché dé cép dén hop chat tuong tw glucagon
dn dinh thich hop d& str dung trong ché pham dang 1ong.

Tinh trang k§ thuit ctia sang ché

Preproglucagon & ngudi 1a tién chat polypeptit c6 158 axit amin ma duoc xi ly biét hoa
trong mo d8 tao ra rit nhidu peptit thu duoc tir proglucagon c6 lién quan vé mit cdu tric, ké ca
glucagon (Glu hodc GCG), peptit gidng glucagon-1 (GLP-1), peptit gibng glucagon-2 (GLP-2),
va oxyntomodulin (OXM). Céc phan tr nay tham gia vao nhiéu chirc ning sinh ly, bao gdm sy
noi can béng glucoza, su tiét insulin, sy lam rf)ng da day va su phat trién rudt, cling nhu su diéu

chinh luong thirc 3n dua vao co thé.

Glucagon tu nhién la peptit c6 29 axit amin ma twong Umg voi cdc axit amin 53 dén 81
clia tién proglucagon. Glucagon gitp duy tri lugng glucoza trong mau bang cach lién két v6i thu
thé glucagon trén té bao gan, khién cho gan giai phéng glucoza — duge du trit & dang glycogen —
thong qua su phan hiy glycogen. Khi ngudn du trit bi can, glucagon ciing kich thich gan tbng
hop glucoza bd sung bang cach tao méi glucoza. Glucoza nay duge giai phong vao dong mau,

ngan chén sy phat trién cua hién trong giam glucoza-huyét.

Do d6 6n dinh vat ly va hoa hoc ctia chinh glucagon tu nhién tuong d6i thap, san phdm
glucagon ma hién dang c6 ban trén thi truong, va dugc du dinh chu yéu dé str dung trong tinh
hudng “cip ctru” dé 1am thuyén giam ching gidm glucoza-huyét cap & ddi tuong méc bénh tiéu
dudng ma di tiép nhan liéu luong qué cao insulin, duge cung cép & dang ché phdm rin, dugc
lam déng kh6 nham nlLTI.C dich hoan nguyén trong moéi truong long thich hop ngay trude khi st
dung. Déi trong bi giam glucoza-huyét ¢6 thé, khong ké cac triéu ching khéc, biéu hién su
chong mét va/hodc nham 14n, va trong mot s6 truong hop ¢6 thé tr& nén bét tinh Hoéc ntra tinh,
khién cho ho khéng thé thuc hién hodc hoan thanh viéc hoan nguyén dich 1éng ban dau can thiét

va sau d6 tiém ché pham glucagon dang duoc dé cap. Keét qua 1a, viéc hoan nguyén va tiém nay
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c6 thé phai duoc thuc hién béi ngudi khéc, 1a ngudi chua ¢ kinh nghiém xi Iy san phim trong

thoi gian han ché @ sin sang dung trudce khi xay ra su két tu glucagon qué mutc.

Mic dit mong mudn c¢é chat tuong tu di duge lam 4n dinh cta glucagon tur nhién trong
dung dich 16ng, chua co ché phim dang léng 6n dinh chia chét tuong tu glucagon bét ky nhu

vay trén thi truong.

Trén co s& d6, 13 rang rang c¢6 nhu cdu 16n vé chét tuong tu glucagon ma, ngoai viéc co
hoat tinh cao vug trdi trén thu thé glucagon, hoa tan du (ddc biét la & do pH sinh ly, ma
glucagon tu nhién khong o) va dn dinh (ca vé mit vat Iy va vé mit héa hoc) trong mdi trudng
nude. Cac chét trong tu (i) c6 thé c6 loi khi dugc cung cép ¢ dang dugc phim 16ng sin sang dé
str dung dugc lam thich ing dé tiém ngay lap tac, va (ii) cé thé duge bao quan (bao gém viéc
duoc mang di boi ddi twong hodc bénh nhan dang quan tAm trong didu kién moi truong) trong

khoang thoi gian dai mong mudn trude khi sir dung.
Ban chét ky thuit ciia sang ché
Theo mot sb phuong 4n, sang ché @& xuét hop chét c6 cong thirc I:
- R'-ZR? @
hodc mudi duoc dung hodc solvat dugc dung cua no;
trong do
R'1a hydro, C,4 alkyl, axetyl, formyl, benzoyl hodc trifloaxetyl;
R?1a OH hoic NH,; va
Z 13 trinh tu axit amin thu dugc tir trinh ty ¢ cong thire Ia:
His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-
Asp-Ser-Arg-Arg-Ala-Gln-Asp-Phe-Val-Gln-Trp-Leu-Glu-Asn-Thr (Ta)

va con ¢6 it nhit bon 1an thé hoic 1am khuyét axit amin ma chi & cac vi tri cta trinh tu axit amin

(duoc ky hidu 1a X) dugc chon tir 2, 3, 4, 9, 10, 15, 16, 17, 20, 21, 24, 28 va 29, nhu sau:
X2 duoc chon tir Aib va Ala;

X3 duge chon tir His, Pro, Dab(Ac), Dap(Ac) va Gln(Me);
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X4 1a DAla;

| X9 1a Glu;
X10 dugc chon tir Val, Leu, N-Me-Tyr va N-Me-DTyr;
X15 1a Glu;

X16 dugc chon tir Aib, Lys, Glu, Leu, Val, DVal, Phe, His, Arg, Pro, DPro, N-Me-Ser
va N-Me-DSer;

X17 duoc chon tir Ala va Ser;
X20 duoc chon tir Glu va Lys;
X21 duoc chon tir Glu, Lys va Ser;
X24 duoc chon tir Lys, Ser, Glu va Ala;
X28 duoc chon tir Ser, Glu, va Lys, hodc khong c6 mit;
X29 duoc chon tir Ser va Ala, hodc khong c6 mit;
v6i diéu kién Z khéng duoc chon tur:
HSQGTFTSDYSKYLDSARAEDFVKWLEST; va
HSQGTFTSDYSKYLESRRAKEFVEWLEST.
Theo mdt sb phuong an, séng ché dé xuét hop chit c6 cong thic I:
R'-Z-R’ @
hoic mudi duoc dung hodc solvat duge dung clia nd;
trong d6
R' 13 hydro, C,4 alkyl, axetyl, formyl, benzoyl hoac trifloaxetyl;
R 1a OH hogc NHy; va
Z 1a trinh tu axit amin thu dugce tir trinh ty ¢6 cong thire Ia:
His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-

Asp-Ser-Arg-Arg-Ala-Gln-Asp-Phe-Val-Gln-Trp-Leu-Glu-Asn-Thr (Ta)



35574

va con c6 it nhat bon 1an thé hodc 1am khuyét axit amin ma chi & cac vi tri ctia trinh ty axit amin

duge chontir 2, 3,9, 10, 15, 16, 17, 20, 21, 24, 28 va 29, nhu sau:
X2 duoc chon tir Aib va Ala;
X3 duoc chon tir His va Pro;
X9 1a Glu;
~ X10 dugc chon tir N-Me-Tyr va N-Me-DTyr;
X15 1a Glu;

X16 duoc chon tir Aib, Lys, Glu, Leu, Val, DVal, Phe, His, Arg, Pro, DPro, N-Me-Ser
va N-Me-DSer;

X17 duoc chon tir Ala va Ser;

X20 dugce chon tir Glu va Lys;

X21 duoc chon tir Glu, Lys va Ser;

X24 duge chon tir Lys, Ser, Glu va Ala;

X28 duge chon tir Ser va Lys, hodc khong c6 mat;

X29 duoc chon tir Ser va Ala, hodac khong cé mat;
vé6i diéu kién Z khéng dugc chon tu:

HSQGTFTSDYSKYLDSARAEDFVKWLEST; va

HSQGTFTSDYSKYLESRRAKEFVEWLEST.

Theo mét sb phuong 4n, it nhit bbn I4n thé hodc 1am khuyét axit amin & cac vi tri cta
trinh tu axit amin (dugc ky hiéu 1a X) duge chon tir 2, 3, 4, 9, 10, 15, 16, 17, 20, 21, 24, 28 va
29 ctia hop chit ¢6 cong thic I 12 nhu sau:

X2 duoc chon tir Aib va Ala;
- X3 duoc chon tir His va Pro, Dab(Ac), Dap(Ac) va Gln(Me);
X4 1a DAla;

X9 1a Glu;
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X10 duoc chon tir Val, Leu, N-Me-Tyr va N-Me-DTyr;
X15 1a Glu;

- X16 duoc chon tir Aib, Lys, Glu, Leu, Val, Phe, His va Arg;
X17 duoc chon tir Ala va Ser;
X20 dugc chon tir Glu va Lys;
X21 dugc chon tir Glu, Lys va Ser;
X24 dugc chon tir Lys, Ser, Glu va Ala;
X28 dugc chon tir Ser, Glu, va Lys, hoac khéng c¢6 mit;
X29 duogc chon tir Ser va Ala, hodc khéng c6 mit.

Theo mdt sd phuong én, it nhét bdn 14n thé hoic lam khuyét axit amin la & céc vi tri clia
trinh ty axit amin (dugc ky hiéu 1a X) dugc chon tir 2, 3, 4, 10, 15, 16, 17, 20, 21, 24, 28 va 29

ctia hop chét ¢6 cong thirc I, va 1a nhu sau:
X2 1a Ala;
X3 1a Dab(Ac), Dap(Ac) va Gin(Me);
X4 la DAla;
X10 dugc chon tir Leu va Val;
X15 1a Glu;
X16 dugc chon tir Aib, Lys, Glu, Leu, va Val;
- X171a Ala;
X20 dugc chon tir Glu va Lys;
X21 dugc chon tir Glu va Ser;
X24 dugc chon tir Lys, Ser va Glu;
X28 dugc chon tir Ser, Glu va Lys;

X29 1a Ala, hozc khong c6 miit.
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Theo mdt sb phuong an, it nhét bdn 14n thé hodc lam khuyét axit amin la & cac vi tri cla
trinh tu axit amin (duoc ky hiéu 1a X) duoc chon tir 2, 3, 4, 16, 17, 20, 21, 24, 28 va 29 ctia hop

chét ¢6 cong thire I, va la nhu sau:

X2 1a Ala;
X3 1a Dab(Ac), Dap(Ac), GIn(Me) hodc His;
X4 1a DAla;
X16 dugc chon tir Aib, Lys, Glu;

X171a Ala;
X20 duoc chon tr Glu va Lys;
X21 duogce chon tir Glu va Ser;
X24 dugc chon tir Lys, Ser va Glu;
X28 duoc chon tir Ser, Glu va Lys;
X29 la Ala, hodc khong c6 mat.

Cén phai hiéu ring phan tir cu thé bit ky c6 it nhét 4 khac biét so véi trinh tw ¢6 cong
thitc Ta, ma c6 thd 13 su két hop bt ky cta it nhét 4 1an thé va lam khuyét duoc cho phép theo
dinh nghia da néu.

Trinh tu peptit Z c6 thé c6 t6i da 4 1an thé va lam khuyét (1iy theo su két hop), ti da 5
14n thé va 1am khuyét, t8i da 6 14n thé va lam khuyét, t6i da 7 lan thé va lam khuyét, t6i da 8 1an
thé va lam khuyét, tdi da 9 14n thé va lam khuyét, t6i da 10 14n thé va lam khuyét, t6i da 11 lan
thé va lam khuyét, t6i da 12 14n thé va lam khuyét, hozc t6i da 13 14n thé va lam khuyét so véi

trinh ty axit amin cé cdng thuc Ia.

Vi du, hop chit nay c6 thé c6 4 dén 11 14n thé va lam khuyét, 6 &én 11 lan thé va lam
khuyét, 4 dén 9 14n thé va lam khuyét, hodc 6 dén 9 1an thé va lam khuyét.

Hop chét theo sang ché c6 hoat tinh chti vén glucagon.

Hop chét theo sang ché ¢6 d6 hoa tan va/hoic d6 dn dinh dugce cai thién so véi glucagon

ty nhién clia nguoi.
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Do hoa tan duogc cai thién co thé cAu thanh hodc dong gbp vao do hoa tan dugce cai thién
so voi glucagon ty nhién & d6 pH=4 (vi du, trong dung dich dém axetat 100mM & do pH=4), 4o
pH=5 (vi dy, trong dung dich dém axetat 100mM & d6 pH=5), d6 pH=6 (vi dy, trong dung dich
dém phosphat 100mM ¢ d6 pH=6), d0 pH=7 (vi dy, trong dung dich dém phosphat 100mM ¢& do
pH=7), va/hoac d6 pH=7,5 (vi dy, trong dung dich dém phdsphat 100mM ¢ do pH=7,5). Co thé
thuc hién viéc x4c dinh nay trong didu kién néu trong Vi du 4. D6 hoa tan > 1mg/ml c6 thé 1a

di€éu mong muon.

Do n dinh duoc cai thién c6 thé cAu thanh hoac dong gop vao do n dinh vat 1y duoc cai

thién va/hoic d6 6n dinh hda hoc duoc cai thién so véi glucagon tu nhién & ngudi.

D6 6n dinh vat ly duoc cai thién c¢6 thd cdu thanh hoic déng gép vio xu huéng két tu
giam, vi du, dé tao ra khéi két tu hoa tan hodc khong hoa tan, vi du, soi. Su két tu (vi dy, sy tao
ra soi) c6 thd duoc x4c dinh, vi du, & ndng do bat ddu 1a 1mg/ml peptit hoa tan & d6 pH=7,5 va
nhiét d6 40°C. Khoang thoi gian thich hop bit ky c6 thé dugc str dung, vi du, 24 gio, 48 gio
hodc 96 gio. Su két tu c6 thé duoc xac dinh trong diéu kién néu trong Vi du 5, cé khuéy hoac

khong khudy.

D6 n dinh héa hoc duge cai thién c6 thé ciu thanh hodc déng gbp vao xu huéng phan
cét hodc thodi hoa peptit gidm trong dung dich nuéc dém, thuong 1a khi khong cé hoat tinh
proteaza hodc peptidaza tap nhidm. D6 dn dinh c6 thé duoc xac dinh, vi du, & néng d6 bt dau 1a
Img/ml peptit hoa tan & d6 pH=4,0 hoac 7,5 va nhiét d6 40°C. Viéc danh gid nay co6 thé 1a viée
x4c dinh peptit nguyén ven con lai sau khi U trong khoadng thoi gian thich hgp. Viéc xdc dinh
nay c6 thé 1a viéc x4c dinh d6 tinh khiét ctia peptit nguyén ven nhu duge xac dinh trong Vi du 6.
C6 thé thuc hién viée 0 trong khoang thai gian thich hop bat ky, vi du, 1 ngay, 7 ngay hodc 14

ngay. Do dn dinh c¢6 thé dugc xéc dinh trong diéu kién néu trong Vi du 6.
- Céac phuong an khac theo sang ché bao gom, nhung khong chi gidi han &:
hop chét, hoac mudi duoc dung hodc solvat dugc dung clia no, theo sang ché dé diéu tri
bénh (vi du, dé didu tri chimg gidm glucoza-huyét cép tinh hoic man tinh);
duoc phém chira hop chét, hoic mudi duoc dung hodc solvat dugc dung cta nd, theo

sang ché va chat mang duoc dung;
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phuong phap diéu tri bénh hozc tinh trang bénh ly & d6i tugng can ching, phuong phép
nay bao gdm viéc cho déi tuong dimg luvgng hitu hidu d diéu tri bénh ctia hop chét, hodc mudi

duoc dung hoic solvat duge dung ctia do, theo sang ché, hodc duogc phém theo sang ché;

str dung hop chat, hodc mu6i hodc solvat ciia chung, theo sang che, hodc dugce pham theo
sang ché, dé san xuat thudc dung dé diéu tri bénh (vi du, trong viéc di€u tri sy giam glucoza-

huyét cdp tinh hoic mén tinh);

cAu tric axit nucleic (vi du, cAu trac ADN hodc ARN) mi hoéa hop chét (peptit) hodc

peptit Z theo sang cheé;
vat truyén biéu hién chira cau tric axit nucleic theo sing ché; va
té bao chtl chira cau tric axit nucleic hodc vat truyén biéu hién theo sang ché.

Theo mot s& phuong 4n, bénh hodc tinh trang bénh ly can diéu tri bang hop chat hodc
phuong phép theo sang ché duge chon tir nhém bao gdm: chimg gidm glucoza-huyét, ching
gidm glucoza-huyét clp, ching giam glucoza-huyét man tinh, bénh tiéu duong typ 2, chimg
dung nap glucoza khoéng du, bénh tiéu dudng typ 1, bénh béo phi, bénh tim mach vanh, bénh
vita xo dong mach, béﬁh tdng huyét ap, bénh rdi loan m& méu, bénh gan nhiém m&, bénh ngd
d6c chét phong bé B, u ddo tuy, va bénh Von Gierkes. Theo cac phuong 4n cu thé, bénh hodc
tinh trang bénh 1a su giam glucoza—huyét. Theo cac phuong an nhit dinh, su giam glucoza—huyét
duoc chon tir nhém bao gém: ching gidm glucoza-huyét do bénh tiéu duong giy ra, su giam
glucoza—huyét cép tinh do insulin gy ra, chimg giam glucoza—huyét khéng do bénh tiéu duong
gdy ra, chiing giam glucoza-huyét do phan tng, chimg giam glucoza-huyét khi d6i, chimg giam
glucoza-huyét do thube gdy ra, chiing giam glucoza-huyét do rugu gay ra, ching gidm glucoza-

huyét do sun da day gdy ra, va chimg giam glucoza-huyét x4y ra trong thoi ky mang thai.

Theo mét sb phuong 4n, sang ché d@ cap dén hop chét hoic mubi dugc dung hoic solvat
duoc dung cia nd dé diéu tri ching giam glucoza-huyét.
MBS ta vin tit hinh v&

Hinh 1 13 dd thi thé hién tic dung ctia vidc dung du6i da mét lidu duy nhat lan luot ta
dugc long (PBS, d6 pH=7,4), glucagon & ngudi (20nmol/kg thé trong) hodc hop chat 14 theo

séng ché (20nmol va 60nmol/kg thé trong) 1én luong glucoza trong méu trong thoi gian 120
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phut & chudt duc Sprague-Dawley c6 luong glucoza trong mdu binh thudng, bi bo doi trong thoi
gian 5 gid, bi gdy mé. Dit liéu 1a tri s6 trung binh dbi véi SEM (n= 6/nhém).
M ta chi tiét sang ché

Trr khi c6 quy dinh khac trong ban mo ta nay, cac thuat nglt khoa hoc va ky thuat dugc
dung trong ban mo t& nay s€ cé nghia nhu duoc hiéu thong thuong béi chuyén gia trong linh vuc
nay. Néi chung, danh phép dugc dung Kkét hop vo6i, va k¥ thuat cta, hoa hoc, sinh hoc phén ti,
sinh hoc t& bao va ung thu, mién dich hoc, vi sinh vat hoc, dugc hoc, va hoa hoc protein va axit

nucleic, duge mé ta trong ban mo ta nay, 1a d& biét va thuong dugc st dung trong linh vuc nay.

Téat ca cac cdng bo, patent va don yéu cau cap patent da cong bo duge vién dan trong ban
mo ta nay bang cach vién dan. Trong truong hop ¢6 mau thuan, ban mo ta nay, bao gdm cac

dinh nghia cu thé cta no, sé duge ap dung.

M3i phuong 4n theo sang ché dugc md ta trong ban md ta nay cé thé duoc ap dung riéng

biét hoic két hop v6i mot hodc nhidu phuong an khac ctia sang ché.
Dinh nghia

Trur khi ¢6 quy dinh khac, cac dinh nghia sau duoc dua ra dbi véi cac thuat ngit cu thé,

ma dugc st dung trong ban mo ta nay.

Trong toan b ban mo ta nay, tir “chira” hodc cac bién thé cia nd s& duge hidu 1a nhim
bao ham s nguyén (hoic thanh phdn) hodc nhém ciia cac s& nguyén (hodc cac thanh phan)
duge néu, nhung khong loai trir sé nguyén (hoic thanh phan) hodc nhém cla céc s6 nguyén
(hodc thanh phan) khac bat ky.

Céc dang sb it bao gdbm ca dang s6 nghiéu trir khi ngtt canh cho thdy r6 rang c6 nghia
khac.

Thuét ngit “bao gdm” c¢6 nghia 1a “bao gdm, nhung khéng chi giéi han ¢”. “Bao gbm” va
“bao gdm, nhung khong chi gi6i han & duge sir dung thay thé 1an nhau.

Thudt ngft “bénh nhan”, “ddi tuong”, va “ca thé” c6 thé dwoc sir dung thay thé 14n nhau
va chi ngudi hode dong vat khong phai nguoi. Cac thudt ngit nay bao gdm ddng vét c6 vi nhur
ngudi, dong vat linh trudng, vat nudi (vi du, bo, lon), ddng vat nudi (vi du, cho, meo) va dong

vat gam nhim (vi du, chudt va chudt nhét).

-10-
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- Ngoai viéc giai thich nghia céc thuét nglt hodc su di2n dat nhit dinh duoc st dung trong

ban mb ta ndy ma duoc dua ra trén ddy, cac dinh nghia/giai thich dudi day cling duoc ap dung:

Thuat ngit “chét mang dugc dung” bao gém chét mang hodc chét pha loang duoc chuén
bat ky, nhu cac chét duge dung trong duge phdm hoic ché phdm thich hop dé dung qua dudng
miéng, qua dudng phdi, qua dudng truc trang, qua mii, tai chd, duéi da, trong co, trong tinh
mach, trong mang bung, trong da, qua da hodc qua am dao. Chét mang duoc dung dung cho
duoc phim da duoc bibt 1o trong linh vue duge phim, va duoc bdc 16, vi du, trong tai lidu:
Remington's Pharmaceutical Sciences, Mack Publishing Co. (A. R. Gennaro edit. 1985). Duoc
phém dang 16ng thuong st dung dung dich nuéc khong duge dém hodc duoc dém lam chét
mang. Vi dy, nudc mudi tiét trung hodc nudc mudi duge dém phosphat (phosphate-buffered
saline - PBS) & d6 pH hoi axit, hoi kiém hoc sinh 1y c6 thé duge sit dung. Chét dém pH thich
hop (mot vai trong sé ching da duoc dé xudt trén dy lién quan dén dugc phdm) bao gdm
phosphat, xitrat, axetat, tris(hydroxymetyl)aminometan (TRIS), axit N-tris(hydroxymetyl)metyl-
3-aminopropan-sulfonic (TAPS), amoni bicacbonat, dietanolamin, histidin (ma thuong la chit
dém duoge uu tién), arginin va lysin, cling nhu hon hop cta ching. Thuat ngit nay con bao ham

chét bt ky duge liét ké trong Dugc dién Hoa Ky dé ding cho dong vét hodc cho ngudi.

Thuét ngft “rnuéi duoc dung” dugc ding trong pham vi cla sang ché dé chi mudi ma
khong cé hai dbi véi bénh nhan hodc dbi tuong can diéu tri bai chung. Mudi nay thuong 1a mudi
cOng axit hoac mudi bazo. Mudi cong axit bao gém mudi cta axit v6 co va mudi clia axit hitu
co. Vi du khong gi6i han pham vi cua sang ché v& mubi cong axit thich hop bao gbm mubi
hydroclorua, mudi phosphat, mubi format, mudi axetat, mubi trifloaxetat va mudi xitrat. Vi du
vé mudi bazo bao gém mudi ma cation duoc chon tir ion kim loai kiém, nhu natri va kali, ion
kim loai kiém thd, nhu canxi, ciing nhu ion amoni dugc thé, vi du, loai NR(R’);", trong d R va
R doc lap 1a Cyealkyl tuy y duge thé, C,alkenyl tuy y duoc thé, aryl tuy y duoc thé, hoac
heteroaryl tuy y dugc thé. Vi du khac vé mudi dugce dung dugc mo ta trong tai liéu: Remingion's
Pharmaceutical Sciences, 17th edition. Ed. Alfonso R. Gennaro (Ed.), Mack Publishing
Company, Easton, PA, US.A., 1985 va céc phién ban gin ddy hon, va trong tai liéu:
Encyclopaedia of Pharmaceutical Technology.

Thuét nglt “solvat” trong pham vi clia sang ché duge dung dé chi phic v6i ty luong xéc

dinh duoc tao ra boi chét tan (trong truong hop nay la hop chét, hodc mudi duoc dung cta no,
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theo sang ché) va dung méi. Dung mdi thich hop (dic biét trong truong hop solvat duge dung)
bao gdm, nhung khong chi gi6i han &, nuéc, etanol va axit axetic. Solvat trong d6 phan tir dung

moi duge dé cap la nude néi chung duge goi la “hydrat”.

Thuat ngit “luong hitu hiéu dé diéu tri bénh” va “lidu luong hitu hiéu dé diéu tri bénh”
duoc ding trong pham vi ctia sang ché (dc biét 1a trong pham vi ctia hop chét theo sang ché) dé
chi luong hodc lidu lwong du dé chita bénh, lam thuyén giam, kim ham mot phan hodc theo cach
khac thic ddy viée chita bénh hodc 1am lanh vét thwong ciia tinh trang bénh 1y nhét dinh (rbi
loan, bénh) hodc tdn thuong va, t6t hon 1, cac bién ching bat ngudn tir d6. Luong hoic liéu
luong hitu hi¢u d6i v6i muc dich cu thé s& phu thugc vao mirc d§ nghiém trong cua tinh trang
bénh ly hodc tén thuong cling nhu vao thé trong va tinh trang chung cua dbi tugng hodc bénh
nhén cén diéu tri. Viée xé4c dinh lugng hoac lidu lugng thich hop thude k¥ nang cua thﬁy thude

(ho#c bac si thu y) da dugc dao tao trong linh vuc nay.

Thuat ngit “diéu tri” (cling nhu “viéc diéu tri” va bién thé ngit phap khac ctia nd) duoc
dung trong pham vi cia sang ché dé chi phuong phap dé thu dugc két qua 1am sang c6 loi hodc
mong mudn. Nham dat duoc muc dich cta sang ché, két qua lam sang cé loi hodc mong mudn
bao goém, nhung khéng chi giéi han &, viéc lam thuyén giam triéu ching, viéc lam giam mirc d§
ctia bénh, su lam on dinh (tic 12 khong x4u di) cla trang thai ctia bénh, tri hodn hozc lam chim
su tién trién cua bénh, viéc lam thuyén giam hodc lam gidm trang thdi ctia bénh, va viéc lam
thuyén giam (mot phén hodc toan bd), c6 thé phat hién dugc hodc khong phat hién duge. Thuét
ngtt “didu tri" con co thé duoc dung dé chi viée kéo dai su séng So Vo1 su séng duoc ky vong
khi khong didu tri. "Biéu tri" 1a su can thi€p dugc thuc hién nhim ngéan chin sy phat trién, hodc
1am thay dbi bénh, ctia rdi loan. Do d6, thudt ngit "diéu tri" dugc ding d& chi ca viée diéu tri
bénh va bién phap phong bénh hoac du phong. Nhu duge sir dung trong pham vi ctia bién phap
phong bénh hodc du phong, hop chit nay khéng cin phai ngin chin hoan toan su phét trién ctia
bénh hoic rdi loan. Bi tuong can diéu tri bao gém déi tugng da bi ri loan, cling nhu dbi tuong
trong do su phat trién cta rdi loan can duoc ngan chan. “Piéu tri” cling c¢6 nghia viéc trc ché
hoic viéc lam giam murc gia tang mue d9 bénh ly hodc triéu chimg (vi du, ching ting can hoéc
chimg giam glucoza-huyét) so v6i khi khong didu tri, va khong nhat thiét phai la sy chim dut

hoan toan tinh trang bénh lién quan.
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Thuat ngit “chét chu van” dwoc dung trong pham vi clia sang ché dé chi chét (phdi tir)

ma hoat héa kiéu thu thé dang duoc dé cap.

Trong toan b ban md ta nay, cac ma mot ky tu va ba ky tu thong thuong d6i voi cac axit
amin c6 trong tu nhién dugc st dung. Tru khi c¢6 quy dinh khéc, séng ché dé cap dén cac dang
chit ddng phan L cta céc axit amin duoc d& cap trong ban mé ta nay.

Dab(Ac): axit 4-N-axetyl-2,4-diaminobutyric, axit (2S)-4-(axetylamino)-2-amino-
butanoic hodc axit 4-(axetylamino)-2-aminobutanoic (Dang L).

Dap(Ac): axit 3-N-axetyl-2,3-diaminopropionic hodc axit 3-(axetylamino)-2-amino-
propanoic (Dang L)

GIn(Me): N-8-metyl-L-glutamin

N-Me-Tyr: Tyrosin ma dugc metyl hdéa & nguyén tir nito o

N-Me-DTyr: D-Tyrosin ma dugc metyl héa & nguyén ti nito a.

N-Me-Ser: Serin ma dugc metyl hoa & nguyén tu nito o

N-Me-DSer: D-Serin ma dugc metyl héa & nguyén tir nito o

Aib: axit a-aminoisobutyric

Thuat nglt “glucagon tu nhién” dugc dung dé chi glucagon tu nhién & nguoi ¢6 trinh tu
Hy-His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-Arg-Arg-Ala-Gln-
Asp-Phe-Val-GIn-Trp-Leu-Met-Asn-Thr-OH (SEQ ID NO: 1).

Trong s cac trinh ty dugce boc 16 trong ban md ta ndy c6 cac trinh tu két hop gbc “Hy-"
& dAu tan cung amino (déu tan cung N) cua trinh tu, va géc “-OH” hodc géc “_NH,” & dau tin
carboxy (dAu tan cing C) cta trinh tu. Trong trudng hop nay, va trir khi ¢6 quy dinh khéc, gbe
“Hy-" & du tan ctng N ctia trinh tu dang d& cap duge dung dé chi nguyén tir hydro [tic 1A R' =
hydro = Hy- trong cac cong thtrc I va Ia; twong Gng véi sy ¢ mit cia nhom amino bac mot
hodc bac hai tu do & dau tan cung N], trong khi géc “-OH” hoac géc “-NH,” & d4u tan cung C
clia trinh tw 14n luot duge ding dé chi nhém hydroxy [vi du, R* = OH trong cic cong thirc I va
Ia; twong ting voi sy ¢6 mat ciia nhém carboxy (COOH) & dau tan cung C] hozc nhém amino [vi

du, R?*=NH, trong céac cong thuc I va la; tuong tng véi su ¢ mat ctia nhom amido (CONH,) &
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dAu tan cung C],. Trong mdi trinh tu theo sang ché, géc “_OH” & dau tan cung C cé thé duoc

thé cho goc “—NH,” ¢ dau tan C, va nguoc lai.

Theo mdt sb phwong 4n, sang ché d& xuat hop chét cé cong thic I:

R'-Z-R? @

hodc muoi dugce dung hoac solvat dugce dung ctia nd;

trong do

- R'14 hydro-, C4 alkyl, axetyl, formyl, benzoyl hoic trifloaxetyl;
R” 1a -OH hodc -NHy; va

Z 1a trinh tu axit amin thu dugc tir trinh ty ¢ cong thuc Ia:
His-Ser-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-

Asp-Ser-Arg-Arg-Ala-Gln-Asp-Phe-Val-Gln-Trp-Leu-Glu-Asn-Thr (Ia)

va con ¢ it nhat bon lan thé hoac 1am khuyét axit amin ma chi & céc vi tri cta trinh tu (duoc ky

hiéu 1a X) duoc chon tir 2, 3, 4, 9, 10, 15, 16, 17, 20, 21, 24, 28 va 29, nhu sau:

X2 duoc chon tir Aib va Ala;

| X3 duogc chon tur His, Pro, Dab(Ac), Dap(Ac) va GIn(Me);
X4 1a DAla;

X9 1a Glu;

X10 dugc chon tir Val, Leu N-Me-Tyr va N-Me-DTyr;
X15 1a Glu;

X16 duoc chon tir Aib, Lys, Glu, Leu, Val, DVal, Phe, His, Arg, Pro, DPro, N-Me-Ser

va N-Me-DSer;

X17 duogce chon tir Ala va Ser;
X20 dugc chon tr Glu va Lys;
- X21 duogc chon tir Glu, Lys va Ser;

X24 dugc chon tir Lys, Ser, Glu va Ala;
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X25 dugc chon tur Arg, Lys, His, Ile, Leu, Ala, Met, Cys, Asn, Val, Ser, Glu, Asp, Gln,
Thr va (p)Tyr;

X28 dugc chon tir Ser, Lys, va Glu, hodc khong c6 mit;
X29 duogc chon tir Ser va Ala, hodc khdng c6 mat; véi didu kién Z khong duogc chon tur:
HSQGTFTSDYSKYLDSARAEDFVKWLEST; va
HSQGTFTSDYSKYLESRRAKEFVEWLEST.
Theo mét s6 phuong 4n, sang ché dé xuét hop chét ¢6 cong thirc I:
R'-Z-R? )
hodc mudi dugc dung hodc solvat dugc dung ctia no;
trong do
R' 12 hydro-, C, alkyl, axetyl, formyl, benzoyl hoic trifloaxetyl;
" R® 12 -OH hogc -NHy; va
Z 1a trinh ty axit amin thu dugc tir trinh tu ¢ cong thic Ia:
His-Ser-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-
Asp-Ser-Arg-Arg-Ala-Gln-Asp-Phe-Val-Gln-Trp-Leu-Glu-Asn-Thr (Ia)

va con ¢0 it nhat bon lan thé hodc lam khuyét axit amin ma chi & céc vi tri cta trinh ty (duoc ky

hiéu 1a X) duogc chon tr 2, 3, 9, 10, 15, 16, 17, 20, 21, 24, 28 va 29, nhu sau:
X2 dugc chon tr Aib va Ala;
X3 duoc chon tir His va Pro;
- X9 1a Glu;
X10 dugce chon tir N-Me-Tyr va N-Me-DTyr;
X15 1a Glu;

X16 dugc chon tir Aib, Lys, Glu, Leu, Val, DVal, Phe, His, Arg, Pro, DPro, N-Me-Ser
va N-Me-DSer;

X17 dugc chon tir Ala va Ser;
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X20 duogc chon tir Glu va Lys;
X21 duogc chon tr Glu, Lys va Ser;
X24 duge chon tir Lys, Ser, Glu va Ala;

X25 duoc chon tr Arg, Lys, His, Ile, Leu, Ala, Met, Cys, Asn, Val, Ser, Glu, Asp, Gln,
Thr va (p)Tyr;

X28 duoc chon tir Ser va Lys, hodc khéng c6 mat;
X29 duoc chon tir Ser va Ala, hodc khong c6 mit;
v6i didu kién Z khong duoc chon tir:
HSQGTFTSDYSKYLDSARAEDFVKWLEST; va
HSQGTFTSDYSKYLESRRAKEFVEWLEST.

Theo mdt sd phuong 4an, it nhat bdn 14n thé hodc lam khuyét axit amin & cac vi tri cia
trinh ty axit amin (dugc ky hiéu 1a X) duge chon tir 2, 3, 4, 9, 10, 15, 16, 17, 20, 21, 24, 28 va
29 ca hop chit co cong thire I 13 nhu sau:

X2 duoc chon tir Aib va Ala;

X3 duoc chon tir His va Pro, Dab(Ac), Dap(Ac) va Gln(Me);
X4 1a DAla;

X9 1a Glu;

X10 duogc chon tir Val, Leu, N-Me-Tyr va N-Me-DTyr;
X15 1a Glu;

X16 duge chon tir Aib, Lys, Glu, Leu, Val, Phe, His va Arg;
X17 duogce chon tir Ala va Ser;

X20 dugc chon tir Glu va Lys;

X21 duoc chon tir Glu, Lys va Ser;

X24 duoc chon tir Lys, Ser, Glu va Ala;

- X28 duogc chon tir Ser, Glu va Lys, hodc khong c6 mat;
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X29 duogc chon tir Ser va Ala, hodc khong c6 mat.

Theo mét sd phuong 4n, it nhét bdn 14n thé hodc 1lam khuyét axit amin la & cac vi tri ctia
trinh tu axit amin (dugc ky hiéu la X) duoc chon tir 2, 3, 4, 10, 15, 16, 17, 20, 21, 24, 28 va 29

ctia hop chét c¢6 cong thirc I, va 1a nhu sau:
- X2 1a Ala;
X3 la Dab(Ac) va GIn(Me);
X4 1a DAla;
X10 duoc chon tir Leu va Val;
X15 1a Glu; |
X16 dugce chon tir Aib, Lys, Glu, Leu, va Val;
X17 1a Ala;
X20 dugc chon tr Glu va Lys;
. X21 duogc chon tir Glu va Ser;
X24 dugc chon tir Lys, Ser va Glu;
X28 duogc chon tir Ser, Glu va Lys;

X29 1a Ala, hodc khong c6 mat. Theo mot sd phuong an, X3 dugc chon tir Dab(Ac) va
GIn(Me).

Theo mot s& phuong 4n, it nhit bbn 14n thé hozc 1am khuyét axit amin 12 & cac vi tri cua
trinh tu axit amin (dugc ky hiéu la X) duoc chon tir 2, 3, 4, 16, 17, 20, 21, 24, 28 va 29 cta hop

chit c6 cong thire I, va 1a nhu sau:
X2 la Ala;
X3 la Dab(Ac), Dap(Ac), GIn(Me) hoac His;
X4 1a DAla;
X16 dugc chon tur Aib, Lys, Glu;

X17 1a Ala;

-17-



35574

- X20 duoc chon tir Glu va Lys;
X21 dugc chon tir Glu va Ser;
X24 duoc chon tir Lys, Ser va Glu;
X28 dugce chon tir Ser, Glu va Lys;
X29 la Ala, hodc khong ‘cc’) mat.
Theo mét s6 phuong 4n, X17 1a Ala.

Theo mét sb phuong an, X25 duoc chon tir Arg, His hodc Lys. Theo mdt sb phuong an,
hop chét theo sang ché c6 thé duoc thé & vi tri 25, nhu céc hop chit néu trong cong bé qubc té
s6 W02011/117417, ma duoc dua vao trong ban mo ta nay bang cach vién din. Tuy nhién, viéc
thé & vi tri 25 Ia khong can thiét theo sang ché dé thu duoc do én dinh vét Iy ting cuong cla

chét tuwong tu glucagon.

Theo mét sb phuong én, X27 duoc chon tir Ser, Lys, Glu, va Asp. Theo mot sb phuong
an, X27 dugc chon tir: Glu va Asp. Theo mot sb phuong an, X27 1a Glu.

Theo mét sb phudng an, X28 va/hogc X29 c6 thé 1a gbe axit amin khong phai 1a céc axit
amin néu trén. Theo mot s6 phuong 4n, viée thé c6 thé 1a viée thé va nuée (viduy, Arg, Lys, Asn,
His, Gln, Asp, Ser, hoic Glu). Theo mét sd phuong 4n, X28 va/hoic X29 c6 thé duoc chon tur:
Glu, Asp, Lys, Arg, Ser, Leu, Ala va Gly. Theo mot ) phuong 4n, X28 1a Glu hodc Asp. Theo
mdt s6 phuong an, X29 13 Glu hoic Asp. Theo mét sb phuong an, X28 1a Glu va X29 1a Glu.

- Theo mét sb phuong an, X17 1a Ala va X27 1a Glu. Theo mét sd phuong an, X20 la Glu
va X27 1a Glu. Theo mot s6 phuong an, X17 la Ala, X20 14 Glu, va X27 1a Glu. Theo mét s
phuong an, X16 1a Aib va X27 1a Glu. Theo m6t sb phuong 4n, X16 1a Aib, X21 1a Ser, va X27
la Glu. Theo mot ) phuong 4n, X16 la Aib, X21 1a Ser, X27 1a Glu, va X28 1 Ser.

Ngoai kha ning thé géc» axit amin & vi tri 3 (X3) trong cong thirc Ia bing gdc axit amin
duoc chon tir His, Pro, Dab(Ac) va Gln(Me), vi tri 3 cfing ¢6 thé duoc thé b::ing chét tuong tu
glutamin, ma thudng la axit amin khong c6 trong tw nhién (tirc 1a axit amin khéng c6 trong tu
nhién ¢ protein ctia dong vat c6 vit) nhur Dap(Ac) [tire 14 X3 = Dap(Ac)]. Tuy nhién, trong tit ca
cac dinh nghia néu trong ban md ta nay, sang ché con gdm hop chat duge x4c dinh bang cing

cong thire chung, nhung trong d6 Dap(Ac) 1a khong duge phép & X3.
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Theo mét s6 phuong 4n, sang ché dé xudt hop chit duoc chon tir nhém bao gdm céc hop

chit c6 cong thirc:

HSQGTFTSDYSKYLDSARAESFVKWLEST
HSQGTFTSDYSKYLDSARAEDFVKWLEET
HSQGTFTSDYSKYLDKARAEDFVKWLEST
HSQGTFTSDYSKYLDSARAEDFVAWLEST
HSQGTFTSDYSKYLDEARAKDFVEWLEKT
HSQGTFTSDYSKYLDSARAEDFVEWLEST
HSQGTFTSDYSRYLESARAEDFVKWLEST
HSQGTFTSDYSKYLESARAEDFVKWLEST
HSQGTFTSDYSKYLDSARAEEFVKWLEST
HSQGTFTSDYSKYLDSARAEDFVSWLEST
HSQGTFTSDLSKYLDSARAEDFVKWLEST
HSQGTFTSDYSKYLD-Aib-ARAEDFVKWLEST
HSQGTFTSDYSKYLDSARAEDFVKWLES
HSQGTFTSDYSKYLDEARAEDFVKWLEST
HSQGTFTSDYSKYLD-Aib-ARAESFVKWLEST
HSQGTFTSDYSKYLESARAESFVKWLEST
HSQGTFTSDYSKYLDLARAEDFVKWLEST
HSQGTFTSDYSKYLDKRRAEDFVSWLEST
HSQGTFTSDYSKYLDVARAESFVKWLEST
HAQGTFTSDYSKYLD-Aib-ARAESFVKWLEST
HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST
HSQ-DAla-TFTSDYSKYLD-Aib-ARAESFVKWLEST
HSQGTFTSDVSKYLD-Aib-ARAESFVKWLEST
HS-[Dab(Ac)]-GTFTSDYSK YLD-Aib-ARAESFVKWLEST
HSQGTFTSDYSKYLD-Aib-RRAESFVKWLEST
HS-[Gln(Me)]-GTFTSDYSKYLD-Aib-ARAESFVK WLEST
HSQGTFTSDYSKYLDEARAKSFVEWLEKT
HSQGTFTSDYSKYLDEARAKSFVEWLEST
HSQGTFTSDYSKYLD-Aib-ARAKSFVEWLEKT
HSQGTFTSDYSKYLD-Aib-ARAESFVKWLESA
HSQGTFTSDYSKYLD-Aib-ARAESFVKWLEST
HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAESFVKWLEST
HSQGTFTSDYSKYLD-Aib-ARAEEFVSWLEKT
HSQGTFTSDYSKYLD-Aib-ARAEKFVEWLEST
HSQGTFTSDYSKYLD-Aib-ARAEEFVAWLEST
HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEET
HSQGTFTSDYSKYLE-Aib-ARAEEFVKWLEST
HSHGTFTSDYSKYLD-Aib-ARAEEFVKWLEST
HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVKWLEST
va )

HS-[Dap(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVKWLEST
Hop chat cu thé theo sang ché 1a hop chat ¢ cong thic:
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Hy-HSQGTFTSDYSKYLDSARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVKWLEET-OH
Hy-HSQGTFTSDYSKYLDKARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVAWLEST-OH
Hy-HSQGTFTSDYSKYLDEARAKDFVEWLEKT-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVEWLEST-OH
Hy-HSQGTFTSDYSRYLESARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLESARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEEFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVSWLEST-OH
Hy-HSQGTFTSDLSKYLDSARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVKWLES-OH
Hy-HS QGTFTSDYSKYLDEARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLESARAESFVKWLEST-OH
Hy—HSQGTFTSDYSKYLDLARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDKRRAEDFVSWLEST-OH
Hy-HSQGTFTSDYSKYLDVARAESFVKWLEST-OH
Hy-HAQGTFTSDYSKYLD-Aib-ARAESFVKWLEST-OH

Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-OH

Hy-HSQ-DAla-TFTSDYSKYLD-Aib-ARAESFVKWLEST-OH

Hy-HSQGTFTSDVSKYLD-Aib-ARAESFVKWLEST-OH

Hop chét 1;
Hop chit 2;
Hop chét 3;
Hop chit 4;
Hop chit 5;
Hop chét 6;
Hop chit 7;
Hop chét 8;
Hop chit 9;
Hop chét 10;
Hop chat 11;
Hop chat 12;
Hop chit 13;
Hop chét 14;
Hop chét 15;
Hop chat 16;
Hop chit 17;
Hop chét 18;
Hop chit 19;
Hop chit 20;
Hop chit 21;
Hop chét 22;

Hop chét 23;

Hy-HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAESFVKWLEST-NH, Hop chét 24;
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Hy-HSQGTFTSDYSKYLD-Aib-RRAESFVKWLEST-OH Hop chét 25;

Hy-HS-[GIn(Me)]-GTFTSDYSK YLD-Aib-ARAESFVKWLEST-OH Hop chét 26;

Hy-HSQGTFTSDYSKYLDEARAKSFVEWLEKT-OH Hop chét 27,
Hy-HSQGTFTSDYSKYLDEARAKSFVEWLEST-OH Hop chit 28;
Hy-HSQGTFTSDYSKYLD-Aib-ARAKSFVEWLEKT-OH Hop chit 29;
Hy-HSQGTFTSDYSKYLD-Aib-ARAESFVKWLESA-OH Hop chit 30;
Hy-HSQGTFTSDYSKYLD-Aib-ARAESFVKWLEST-NH, Hop chiat 31;

Hy-HS-[Dab(Ac)]-GTFTSDYSK YLD-Aib-ARAESFVKWLEST-OH Hop chét 32;

Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVSWLEKT-OH Hop chét 33;
Hy-HSQGTFTSDYSKYLD-Aib-ARAEKFVEWLEST-OH Hop chét 34;
Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVAWLEST-OH Hop chit 35;
Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEET-OH Hop chét 36;
Hy-HSQGTFTSDYSKYLE-Aib-ARAEEFVKWLEST-OH Hop chét 37,
Hy-HSHGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH, Hop chét 38;

Hy-HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVKWLEST-OH Hop chét 39;
Hy-HS-[Dab(Ac)]-GTFTSDYSK YLD-Aib-ARAEEFVKWLEST-NH, Hop chit 40;
Hy-HS-[Dap(Ac)]-GTFTSDYSK YLD-Aib-ARAEEFVKWLEST-NH, Hop chit 41;
va mudi va solvat duge dung cta nd.

MBbi hop chét cu thé thude nhém sau (peptit), va mudi va solvat duge dung ctia né, theo
sdng ché ciing tao ra phwong 4n cu thé ciia sang ché. Do d6, theo mdt phuong an hop chat theo

sang ché 1a hop chét ¢6 cong thic
Hy-HSQGTFTSDYSKYLDSARAESFVKWLEST-OH
hodc mubi duoc dung hodc solvat duoc dung cuia né.

Theo mdt phuong an khéc, hop chét theo sang ché 14 hop chét c¢6 cong thirc:

Hy-HSQGTFTSDYSKYLDSARAEDFVKWLEET-OH
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hodc mudi duge dung hodc solvat dugc dung ctia né.

Theo mét phuong an khac, hop chét theo sang ché la hop chét c¢6 cong thic:
Hy-HSQGTFTSDYSKYLDKARAEDFVKWLEST-OH
hozc mudi dugc dung hoic solvat dugc dung ctia né.

Theo mdt phuong an khéc, hop chét theo sang ché 1a hop chét c6 cong thuc:
Hy-HSQGTFTSDYSKYLDSARAEDFVAWLEST-OH
hozic mubi duoc dung hoic solvat dugc dung cuia né.

Theo mot phuong 4n khac, hop chét theo sang ché 12 hop chit c6 cong thirc:
Hy-HSQGTFTSDYSKYLDEARAKDFVEWLEKT-OH
hozic mudi duoc dung hodc solvat dugce dung ctia noé.

- Theo mdt phuong an khéc, hop chét theo sang ché 1a hop chét c6 cong thuc:

Hy-HSQGTFTSDYSKYLDSARAEDFVEWLEST-OH
hoac muéi dugc dung hodc solvat duge dung ctia né.

Theo mdt phwong an khéc, hop chét theo sdng ché 1a hop chét ¢6 cong thirc:
Hy-HSQGTFTSDYSRYLESARAEDFVKWLEST-OH
hozc mudi duoc dung hodc solvat dugc dung ctia né.

Theo mot phuong 4n khac, hop chét theo sang ché 12 hop chit co cong thuc:
Hy-HSQGTFTSDYSKYLESARAEDFVKWLEST-OH
hozic mudi duoc dung hodc solvat dugc dung cua né.

Theo mdt phuwong an khéc, hop chét theo sang ché 1a hop chét ¢6 cong thirc:
Hy-HSQGTFTSDYSKYLDSARAEEFVKWLEST-OH
hodc mubi duoc dung hodc solvat duge dung ctia no.

Theo mot phuwong an khéc, hop chét theo sang ché 1a hop chét c6 cong thire:

Hy-HSQGTFTSDYSKYLDSARAEDFVSWLEST-OH

-22-



35574

hozc mudi dugc dung hodc solvat dugc dung ctia né.

Theo mét phuong 4n khac, hop chét theo sang ché 1a hop chét c6 cong thirc:
Hy-HSQGTFTSDLSKYLDSARAEDFVKWLEST-OH
hozc mudi duoc dung hoic solvat duoc dung cta no.

Theo mdt phuong an khéc, hop chét theo sang ché 12 hop chét c6 cong thtc:
Hy-HSQGTFTSDYSKYLD-Aib-ARAEDFVKWLEST-OH
hozc mudi dugc dung hodc solvat dugc dung ctia né.

| Theo mét phuong an khéc, hop chét theo sang ché 12 hop chét c6 cOng thuc:

Hy-HSQGTFTSDYSKYLDSARAEDFVKWLES-OH
hozc mudi dugc dung hodc solvat dugc dung ctia noé.

Theo mdt phuong 4n khac, hop chét theo sang ché 1a hop chét c¢6 cong thirc:
Hy-HSQGTFTSDYSKYLDEARAEDFVKWLEST-OH
hodc mubi duoc dung hodc solvat duge dung cta no.

Theo mét phuong an khéc, hop chét theo sang ché 14 hop chét c6 cong thuc:
Hy-HSQGTFTSDYSKYLD-Aib-ARAESFVKWLEST-OH
hoac ﬁluéi duoc dung hodc solvat dugc dung ctia no.

Theo mdt phuong 4n khac, hop chét theo sang ché 1a hop chét c6 cong thire:
Hy-HSQGTFTSDYSKYLESARAESFVKWLEST-OH
hoic mudi duoc dung hodc solvat duge dung ctia né.

Theo mdt phwong 4n khac, hop chét theo sang ché 1a hop chat c6 cong thire:
Hy-HSQGTFTSDYSKYLDLARAEDFVKWLEST-OH
hodc mudi duoc dung hodc solvat duge dung ctia no.

Theo mét phuong an khéc, hop chét theo séang ché 1a hop chét ¢ cong thire:

Hy-HSQGTFTSDYSKYLDKRRAEDFVSWLEST-OH
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hodc mudi dugc dung hodc solvat dugc dung ctia né.

Theo mot phuong 4n khac, hop chat theo sang ché 1a hop chét c6 cOng thie:
Hy-HSQGTFTSDYSKYLDVARAESFVKWLEST-OH
hodc mudi dugc dung hodc solvat dugc dung ctia né.

Theo mot phurong dn khac, hop chat theo séng ché 1a hop chit ¢ cong thuc:
Hy-HAQGTFTSDYSKYLD-Aib-ARAESFVKWLEST-OH
hodc mudi duoc dung hodc solvat duoc dung cua no.

Theo mdt phuong 4n khéc, hop chat theo sang ché 1a hop chit ¢6 cong thtc:
Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-OH
hoac muéi dugc dung hodc solvat duge dung ctia no.

Theo mét phuong an khac, hop chét theo sang ché 12 hop chét c6 cong thuc:
Hy-HSQ-DAIla-TFTSDYSKYLD-Aib-ARAESFVKWLEST-OH
hodc mudi duoc dung hodc solvat dugc dung ctia nd.

Theo mot phuong 4n khac, hop chét theo sang ché 13 hop chét c6 cong thic:
Hy-HSQGTFTSDVSKYLD-Aib-ARAESFVKWLEST-OH
hozic mudi duoc dung hodc solx}at dugc dung ctia no.

Theo mdt phuong 4n khac, hop chét theo sang ché 1a hop chét c6 cong thirc:
Hy-HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAESFVKWLEST-NH2
hodc mudi duoc dung hoac solvat dugc dung ctia nd.

- Theo mdt phuong an khéc, hop chat theo sang ché 13 hop chit c6 cong thuc:

Hy-HSQGTFTSDYSKYLD-Aib-RRAESFVKWLEST-OH
hozic mubi duoc dung hoac solvat dugc dung ctia né.

Theo mot phuong an khac, hop chét theo sang ché 12 hop chét ¢6 cong thire:

Hy-HS-[GIn(Me)]-GTFTSDYSK YLD-Aib-ARAESFVKWLEST-OH
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hodc mudi dugc dung hodc solvat dugc dung ctia né.

Theo mét phurong an khéc, hop chét theo séng ché 14 hop chit co cong thirc:
Hy-HSQGTF TSDYSKYLDEARAKSFVEWLEKT-OH
hodc mudi duogc dung hoéc solvat dugce dung cua no.

Theo mdt phwong an khac, hop chét theo sang ché 1a hop chét ¢6 cong thire:
Hy-HSQGTFTSDYSKYLDEARAKSFVEWLEST-OH -
hodc mudi duoc dung hodc solvat dugc dung ctia né.

| Theo mét phuong an khéc, hop chét theo sang ché 1a hop chit ¢6 cong thire:

Hy-HSQGTFTSDYSKYLD-Aib-ARAKSFVEWLEKT-OH
hozc mudi dugc dung hodc solvat dugc dung cua nd.

Theo mdt phwong an khac, hop chét theo sang ché 1a hop chit c6 cong thire:
Hy-HSQGTFTSDYSKYLD-Aib-ARAESFVKWLESA-OH
hodc mudi dugc dung hoac solvat dugc dung ctia né.

Theo mdt phuong an khéc, hop chit theo sang ché 1a hop chét ¢6 cong thtre:
Hy-HSQGTFTSDYSKYLD-Aib-ARAESFVKWLEST-NH,
hodc mudi duoc dung hodc solvat dugc dung ctia no.

Theo mdt phuong an khéc, hop chét theo sing ché 1 hop chit co cong thuc:
Hy-HS-[Dab(Ac)]-GTFTSDYSK YLD-Aib-ARAESFVK WLEST-OH
hozc mudi duoc dung hodc solvat dugc dung cua no.

Theo mét phuong an khac, hop chit theo sang ché 1a hop chit ¢6 cong thrc:
Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVSWLEKT-OH
hodc mudi duoc dung hodc solvat dugc dung cua né.

Theo mét phuong an khéc, hop chét theo sang ché 14 hop chét c6 cong thirc:

Hy-HSQGTFTSDYSKYLD-Aib-ARAEKFVEWLEST-OH
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hozc mubi duge dung hodc solvat dugc dung cuia no.

Theo mdt phuong an khéc, hop chit theo sang ché 1a hop chat c6 cong thic:
Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVAWLEST-OH
hodc mudi dugc dung hodc solvat dugc dung ctia no.

| Theo mot phuong an khéc, hop chét theo sang ché 1a hop chét c6 cong thirc:

Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEET-OH
hoic mudi duge dung hodc solvat dugc dung ctia nd.

Theo mét phuong 4n khac, hop chét theo sang ché 14 hop chét c6 cong thirc:
Hy-HSQGTFTSDYSKYLE-Aib-ARAEEFVKWLEST-OH
hodc mubi duge dung hodc solvat dugc dung ctia no.

Theo mdt phuong an khéc nita, hop chat theo sang ché 1a hop chét ¢ cong thire:
Hy-HSHGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH,
hoac mubi dugc dung hodc solvat duge dung ctia no.

Theo mdt phuong an khéc, hop chét theo sang ché 14 hop chét c6 cong thuc:
Hy-HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVKWLEST-OH
hodc mudi duoc dung hodc solvat duge dung ctia noé.

Theo mot phuong an khéc, hop chét theo sang ché 14 hop chét co cong thuc:
Hy-HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH,
hozc mudi dugc dung hoac solvat dugc dung ctia nd.

Theo mét phuong 4n khac, hop chét theo sang ché 14 hop chét c6 cong thire:
Hy-HS-[Dap(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVK WLEST-NH,
hodc mudi duge dung hodc solvat dugc dung ctia né.

Hop chat theo sang ché c6 thé c6 mdt hodc nhidu cdu nodi phén tir bén trong trinh ty

peptit. Mi cau ndy dugc tao ra giita cac mach bén clia hai gdc axit amin trong trinh ty ma
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thuong duoc phan cach bang ba gbe axit amin khac (tirc 14 gitta mach bén cta axit amin A va

mach bén cua axit amin A+4).

Vi du, cau nay co thé duoc tao ra gitta cac mach bén cta cac cap géc axit amin 12 va 16,
16 va 20, 20 va 24, hodc 24 va 28. Hai mach bén dang duoc dé cip ¢ thé duoc ndi véi nhau
thong qua tuwong téc ion, hodc thong qua lién két cong héa tri. Do d6, cac cap gde axit amin nay
¢6 thé, vi du, chira mach bén tich dién trai diu c6 kha ning tao ra ciu mudi hoic tao ra tuong tac
ion. Trong truong hop nay, mot gbe trong sb cac gbe axit amin dang duoc dé cap co thé, vi du,
1 Glu hoic Asp, trong khi gdc axit amin dang duoc d& cap kia c6 thé, vi duy, 1a Lys hoac Arg.

Viée bat cap Lys va Glu hodc Lys va Asp cling c6 thé khién tao ra vong lactam.
Duoc phdm

Theo mét s6 phuong 4n, sang ché dé cap dén duoc phdm chira hop chit (hodc mudi duge
dung hoic solvat dugc dung ciia nd) theo sang ché va chét mang duoc dung. Duoc phim nay c6
thé dugc didu ché theo k¥ thuat thong thuong, vi du, nhu duge mo ta trong tai liéu: Remington:

The Science and Practice of Pharmacy, 19th edition, 1995.

Dugc phdm long theo céc phuong 4n nhét dinh ctia sang ché c6 thé chira hop chat theo
sang ché & ndng d6 nim trong khoang tir 0,01mg/ml dén 25mg/ml, nhu ndm trong khoang tir
Img/ml dén 10mg/ml, vi du ndm trong khoang tir Img/ml dén 5mg/ml. Theo mot s6 phuong an,
dugc pham ¢6 @6 pH nidm trong khoang tir 2,0 dén 10,0. Dugc phdm theo sdng ché c6 thé con
chira hé chit dém, (cac) chét bao quan, (cac) chét déng truong, (cac) chat 1am on dinh tao chelat
va/hodc (cac) chét hoat dong bé mat. Duoc phém léng theo céc phuong an dac biét hitu dung
clia sang ché 14 dugc pham chira nude, tire 1a ché pham chita nuée. Ché phim nay c6 thé & dang
dung dich nuéc hodc huyén phi nude. Duge pham chira nuée theo phuong 4n duge wu tién cia
sang ché 1a dung dich nudc. Trong pham vi clia sing ché, thuit ngit "dugc phdm chtra nuéce”
thuong ding dé chi duoc pham chita nude véi lugng it nhat 13 50% khdi lwong (50% khéi
luqng/lchéi lugng). Tuong tu, thuat nglt "dung dich nuédce" thudng dugc dung dé chi dung dich
chira nu6c v6i luong it nhit 1a 50% khéi lwong/khdi lwong, va thudt ngit "huyén phi nudc"

duoc ding dé chi huyén phii chita nude v6i lwong it nhat 1a 50% khéi luong/khdi lwong.

Theo mdt s6 phuong 4n, dugc pham theo sing ché la dung dich nuéc chira hop chét

(hoac mudi duoc dung hodc solvat dugc dung ctia nd) theo sang ché & 116ng do 1a 0,1mg/ml

-27-



35574

hoc cao hon, cling v6i chit dém, duge phém nay c6 do pH nam trong khoang tir 2,0 dén 10,0,
nhu d6 pH nam trong khoang tir 6,0 dén 8,5, vi du ndm trong khoang tir 6,5 dén 8,5, nhu ndm

trong khoang tr 7,0 dén 8,5, hodc nam trong khodng tur 6,5 dén 8,0.

Duoc phim theo phuwong 4n khéc cta séng ché c6 d6 pH 1a d6 pH duoc chon tir nhém
gdm bao gém 2,0, 2,1, 2,2, 2.3, 2.4, 2,5, 2,6, 2,7, 2,8, 2,9, 3,0, 3,1, 3,2, 3.3, 3.4, 3.5, 3,6. 3.7,
3,8,3,9,4,0,4,1,4,2,4,3,4,4,4,5,4,6,4,7,4,8,49,50, 5,1, 52,53, 54,55, 5,6, 5,7, 5,8, 5.9,
6,0, 6,1, 6,2, 6,3, 6,4, 6,5, 6,6, 6,7,6,8,69,7,0,7,1,72, 7,3, 7,4, 7,5, 7.6, 7,7, 7,8, 7.9, 8,0, 8,1,
8.2,83,84,85,8,6,8,7,88,89,90,9,1,9,2,93,94, 9,5, 9,6, 9,8, 9,9, va 10,0. P pH ctia
dugc pham ndy c6 thé 1a it nhdt 1 don vi d6 pH tir (tirc 1a cao hon hodc thip hon so véi) didm
dellng dién cua hop cht cAu thanh séng ché, nhu it nhat 2 don vi pH tlr (tc 1a cao hon hodc thép

hon so v6i) diém déang dién ctia hop chét tuong tu glucagon theo sang ché.

Theo céc phuong 4n khac ctia sang ché vé duoc phdm chtra chit dém, dung dich dém
hodic chit dm duoc chon tir nhém bao gém: dung dich dém axetat (vi dy, natri axetat), natri
cacbonat, xitrat (vi du, natri xitrat), glyxylglyxin, histidin, glyxin, lysin, arginin, phosphat (vi du,
duoc chon trong sé natri dihydro phosphat, dinatri hydro phosphat va trinatri phosphat), TRIS
(ttc 1a, tris(hydroxymetyl)aminometan), HEPES (tuc 1a, axit 4-(2-hydroxyetyl)-1- piperazin-
etansulfonic), BICINE (tuc 1a, N,N-bis(2-hydroxyetyl)glyxin), va TRICINE (tirc 1a, N-[tris(hyd-
roxymetyl)metyl]glyxin), cling nhu chét dém sucxinat, malat, maleat, fumarat, tartrat, va

aspartat, va hdn hop ctia ching.

Theo cac phwong 4n khac ciia sang ché, dugc phdm chira chét bao quan dugc dung. Chit
bao quéan thich hgp bao gdm chit bao quan dugc chon tir nhém bao gdm: phenol, o-cresol, m-
cresol, p-cresol, metyl p-hydroxybenzoat, etyl p-hydroxybenzoat, propyl p-hydroxybenzoat,
butyl p-hydroxybenzoat, 2-phenoxyetanol, 2-phenyletanol, rugu benzyl, etanol, clobutanol,
thiomerosal, bronopol, axit benzoic, imidure, clohexidin, natri dehydroaxetat, clocresol,
benzethoni clorua, clophenesin [tirc 1a 3-(p-clophenoxy)propan-1,2-diol] va hdn hop ctia chiing.
Chét bao quéan ¢6 thé c6 mat & ndng do nim trong khoang tlr 0,1mg/ml dn 30mg/ml, nhu nim
trong khoang tir 0,1mg/ml dén 20mg/ml (vi du, nim trong khoang tir 0,1mg/ml dén Smg/ml,
hodc nim trong khoang tir 5mg/ml dén 10mg/ml, hoic ndm trong khoang tir 10mg/ml dén

20mg/ml) trong dugc phdm 1ong cudi cling. Viée sit dung chit bao quéan trong duoc pham 13 da
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biét doi vdi chuyén gia trong linh vuc ndy. Lién quan dén van d& nay, tham khao tai liéu:

Remington: The Science and Practice of Pharmacy, 19" edition, 1995.

Theo céc phuong 4n khéc cia sang ché, duoc phdm chia chit dang truong (tirc 13, chét
duoc dgng ma dugc dua vao duoc phém nham muc dich khién cho duoc phém nay tré nén déng
truong). Theo mot sb phuong 4n, dugc pham nay duoc dung cho déi trong bang cach tiém. Chét
dang truong thich hop bao gdbm céc chit duoc chon tir nhém bao gdm: mudi (vi du, natri
clorua), duong va rugu dudng, axit amin (bao gém glyxin, arginin, lysin, isoleuxin, axit aspartic,
tryptophan va threonin), alditol (bao gém glyxerol, propylenglycol (tuc la 1,2-propandiol), 1,3-
propandiol va 1,3-butandiol), polyetylen glycol (bao gbm PEG400) va hén hop cua chung.
Duong thich hop bao gdm monosacarit, disacarit va polysacarit, va glucan hoa tan trong nudc,
nhu fructoza, glucoza, manoza, sorboza, xyloza, maltoza, lactoza, sucroza, trehaloza, dextran,
pululan, dextrin, xyclodextrin, tinh bdt hoa tan, tinh bot hydroxyetyl va mudi natri
carboxymetylxenluloza. Theo mét s6 phuong 4n, sucroza c6 thé duoc sir dung. Rugu duong
thich hop bao gdm hydrocacbon c6 4 dén 8 nguyén tir cacbon (C4-Cy) dugce hydroxyl hoa, bao
g(‘Sm manitol, sorbitol, inositol, galaxititol, dulxitol, xylitol va arabitol. Theo mot sb phuong an,
manitol c6 thé duoc st dung. Puong hodc rugu dudng néu trén c6 thé duge st dung riéng ré
hofc két hop. Khong ¢6 gisi han ¢b dinh vé lugng chit déng truong duoc str dung, midn 14 né
hoa tan trong ché phdm dang 16ng, tao ra su dang truong va khéng anh huéng bt loi dén do én
dinh ctia dugc phdm nay. Nong d6 cua chat dang truong (vi du duong hodc rugu duong) trong
duoc phém long cuéibcfmg c6 thé, vi dy, ndm trong khoang tir 1mg/ml dén 150mg/ml, nhu tir
Img/ml dén 50mg/ml. Theo cac phuong 4n cu thé, ndng d6 c6 thé nim trong khoang tr Img/ml
dén 7mg/ml, hogc tir 8mg/ml dén 24mg/ml, hogc tr 25mg/ml dén 50mg/ml. Viée st dung chét
dang truong trong duoc phim 1a da biét dbi véi chuyén gia trong linh vuc. Lién quan dén van dé

nay, xem tai liu: Remington: The Science and Practice of Pharmacy, 19" edition, 1995.

Theo c4c phuong 4n khéc ctia séng ché, duoc phdm chita chét tao chelat. Chét tao chelat
thich hop bao gém mudi cia axit etylendiamintetraaxetic (EDTA), axit xitric hodc axit aspartic,
va hdn hop ctia chiing. Thich hop, néu chit tao chelat ¢6 thd c6 mat trong dugc phdm 16ng cubi
cuing & nong d6 nim trong khoang tir 0,1mg/ml dén 5mg/ml, nhu nim trong khoang tir 0,1mg/ml

dén 2mg/ml, hodc nim trong khoang tir 2mg/ml dén Smg/ml. Viéc str dung chit tao chelat trong
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duogc phim la da biet doi véi chuyén gia trong linh vue nay. Lién quan dén van dé nay, xem tai

liéu: Remington: The Science and Practice of Pharmacy, 19" edition, 1995.

Theo céc phuong 4n khic cta sang ché, duge phdm chira chét 1am 6n dinh. Viéc st dung
chit 1am 6n dinh trong dugc pham 1a da biét déi véi chuyén gia trong linh vuc nay, va lién quan
dén véin dé nay xem tai liéu: Remington: The Science and Practice of Pharmacy, 19" edition,
1995. Duoc phém dac biét hitu dung theo sang ché 13 duoc phém 16ng dugc 1am 6n dinh béng
thanh phén ¢6 hoat tinh didu tri bénh 1a hop chét theo sdng ché (vi du, peptit theo séng ché) ma
theo cach khac c6 thé c6 kha ning thé hién sy hinh thanh khdi két tu trong qua trinh bio quéan
trong moi trudng 1ong. Lién quan dén van dé nay, thuat ngft "hinh thanh khéi két tu" duge dung
dé chi sy tuong tac vét ly gitta cdc phén tir peptit ma dan dén sy tao ra tap hop 16n hon ma trai
qua mdt vai mirc d6 két tha nhin thdy duoc ra khoi dung dich. Thuat nglt "trong qua trinh bao
quan trong mdi trudng 1éng" duge ding trong ban md ta nay dé chi viéc bao quan duoc phim
long ma, ngay sau khi bao ché, khéng can phai cho ddi tuong dung ngay lap tic. Thay vao do,
sau khi bao ché, n6 ¢4 thé duoc déng géi dé bao quan, & dang léng, & trang thai két dong, hoic &
dang kh6 dé sau d6 hoan nguyén thanh dang 1ong hogc dang khéc thich hop dé cho déi tuong
dung. Thudt ngit "dang khd" dugc ding trong ban m ta nay dé chi duoc pham hodc ché phim
16ng ban d4u ma da duoc lam kho bang cach lam dong kho (tire 1a lam dong kho nhanh), bing
cach sdy phun hodc b?ing cach lam kho bang khong khi. Hién tuong tao ra khéi két tu boi peptit
trong qué trinh bdo quan dugc phdm 16ng chira né c6 thé anh huéng bét loi dén hoat tinh sinh
hoc cua peptit dang duoc dé cap, dan dén sy mét tinh cong hiéu cta dugce phém nay. Hon nira,
su tao ra khdi két tu c6 thé gdy ra cac van dé khac, nhu tic nghén 6ng, mang, hoic bom néu
dugc pham chira peptit nay dugc dung bang cach sir dung dung cu tiém. Do do, peptit theo séng

ché c6 the c6 ich trong viéc giai quyét cdc van dé nay.

Vi du vé chit 1am én dinh thich hop dé két hop trong duoc pham theo sang ché bao gdm,
nhung khong chi gi6i han &, cac chit sau: cac axit amin & dang bazo tu do hozc dang mudi, vi
du cdc axit amin mang mach bén tich dién, nhu arginin, lysin, axit aspartic hodc axit glutamic,
hodc céc axit amin nhu glyxin hodc metionin (trong d6 su két hop ctia metionin cé thé bidu hién
thém sw oxy héa ctia gbc metionin trong peptit ¢6 it nhit mot gdc metionin nhay véi sy oxy héa
nay); cac polyme nhit dinh (vi du, polyetylen glycol (nhu PEG 3350), rugu polyvinyl (PVA),

polyvinylpyrolidon (PVP), va carboxy-/hydroxyxenluloza va dan xuét cua chung); xyclodextrin;

-30-



35574

chét chtra luu huynh (nhu monothioglyxerol, axit thioglycolic va 2-metylthioetanol); va chét
hoat d6ng bé mat (nhu chét hoat dong bé mat khéng ion, bao gf‘)m chét hoat dong bé mit khong
ion thudc loai Poloxamer hogdc Polysorbate (Tween). Viéc stir dung chét hoat dong bé mat trong
duogc phim 1a da biét dbi véi chuyén gia trong linh vyc nay. Lién quan dén vén dé nay, xem tai

liéu: Remington: The Science and Practice of Pharmacy, 19" edition, 1995.

Céc dang bd sung cla cac thanh phan cling c6 thé c6 mat trong dugce phim theo sang
ché. Vi du khong gidi han pham vi clia sang ché vé nhém cua cac thanh phan nay bao gbm chét
thdm wst, chét nhii trong, chét chéng oxy héa, chit dén, ta dugc long diu va protein (vi du,

albumin huyét thanh ngudi hodc gelatin).

Duogc phém theo sang ché c6 thé duoc cho bénh nhan cin diéu tri nay dung & céc vi tri
khac nhau, vi dy, ding & c4c vi tri ma tranh su hép thu, nhu & dong mach hodc tinh mach hoic &
tim, va & cac vi tri ma bao gém su hép thy, nhu & da, dudi da, & co hodc & bung. Néi chung hon,
viéc ding dwoc phim theo séng ché c6 thé theo nhidu duong dung khéac nhau, nhu hodc vi du
ngoai dudng tiéu hoa, biéu bi, da hogc qua da. Theo mét s8 phuong 4n, cac duong dimg khac

nhu qua duong ludi, duéi ludi, ma, miéng, 4m dao hodc truc trang c¢6 thé 1 hiru dung.

Dugc phdm theo sang ché c6 thé duogc ding & nhiéu dang lidu khéc nhau, vi du dung
dich, huyén phu hogc nhii trong, va hitu dung 12 trong ché phim ciia hé phan phdi thube gidi
phéng co kiém soét, duy tri, kéo dai, tré hodc chdm. Cu thé hon, duoc phém theo sang ché 1a
hitu dung, nhung khong chi, d6i véi he giai phong c6 kidm soat va giai phong duy tri, da bidt déi
v6i chuyén gia trong linh vuc nay. Lién quan dén van dé ndy, cling c¢6 thé xem tai lidu:
Handbook of Pharmaceutical Controlled Release (Wise, D.L., ed., Marcel Dekker, New York,
2000) va Drugs and the Pharmaceutical Sciences vol. 99: Protein Formulation and Delivery

(MacNally, E.J., ed., Marcel Dekker, New York, 2000).

Viéc dung (dugé pham 16ng theo sang ché) ngoai dudng tiéu héa co thé duoc thuc hién,
vi dy, bing cach dt‘mg dudi da, trong co, trong mang bung hodc trong tinh mach bang cach tiém
bang bom tiém, thich hop 1a bom tiém dang but. Theo céch khéc, viée ding ngoai rudt c6 thé
thuc hién béng bom truyén, vi dy, & dang dung cu hoic hé thiét bi do dbi tugng hodc bénh nhan
mang theo va gém binh chira chta duge phim 10ng theo séng ché va bom truyén dé cho déi
tuong hodc bénh nhén phéan phéi/dﬁng duoc phém, hodc ¢ dang dung cu duge thu nho tuong
Ging thich hop dé cdy trong co thé cua dbi tuong hodc bénh nhén.
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Thuét ngit "dugc phim da dugc lam én dinh” duoc dung trong ban mé ta nay dé chi
duoc pham ¢6 do 6n dinh vét 1y gia ting, do én dinh hoa hoc gia tang hodc db n dinh vat Iy va
héa hoc gia ting. Thuit ngit "dd 6n dinh vat ly" dugc dung trong ban md ta nay dé chi sb do xu
hudng ctia peptit (vi du, hop chét theo sang ché) trong viéc tao ra khéi két tu hoa tan hodc khong
hoa tan clia peptit, vi dﬁ, do peptit chiju tdc dong clia c4c thay ddi that thuong va/hodc tuong tac
véi mét phan cach va bé mit ma lam mét én dinh, nhu bé mit va mit phén c4ch ky nuée. D6 én
dinh v4t Iy ctia ché phdm chira peptit trong nude c6 thé duge dénh gia bing cach kiém tra bing
mit va/hodc do d6 duc trude khi duge phém chtra déy trong vat chira thich hop (vi du, hdp chira
hodc lo), chiu tdc dong ctia ap luc co hoc/vat ly (vi du, khudy tron) & cic nhiét dd khac nhau
trong céc khoang thoi gian khac nhau. Duge phdm nay c6 thé duoc phén loai 14 khéng 6n dinh
vé mat vat ly dbi véi su két tu peptit khi n6 thé hién d6 dyc nhin thdy duge. Theo céch khac, do
duc ctia dugc pham nay c6 thé duge danh gia bang cach do d6 duc don gian da biét dbi véi
chuyén gia trong linh vuc nay. D6 6n dinh vat ly ctia duwoc phim chira peptit trong nude cé thé
cling dugc dénh gié bing céch st dung chit dong vai tro 1am méu do quang phé ciia trang théi
cdu hinh riéng ctia peptit. T5t hon, ndu mAu do 1a phan t&r nho ma wu tién lién két véi chu hinh
riéng khong ty nhién cua peptit. Mot vi du vé mau do quang phd phén tr nho nay 1a Thioflavin
T, ma 1a thude nhudm huynh quang da duogc sir dung rong rai dé phét hién soi dang tinh bot. Khi
c6 mit soi, va ¢6 1& cling ¢6 mit cdu hinh peptit khac, Thioflavin T tao ra diém cuc dai kich
thich méi ¢ bude song khoang 450nm va su phat xa dugc ting cudng & bude séng khoing
482nm khi duoc lién két véi dang soi clia peptit. Thioflavin T khong lién két vé co ban la khong

phat huynh quang & chiéu dai budc song dang duoc dé cap.

Thuét ngtr "do 4n dinh héa hoc" duge dung trong ban mo ta nay dé chi d6 6n dinh cta
peptit dbi véi su thay ddi hoa hoc cong hoa tri trong cAu tric peptit ma dan dén sy tao ra san
phim thoai héa héa hoc hiéu nghiém sinh hoc ¢6 kha ning thap hon va/hodc kha ning gay mién
dich gia tiang so v&i cdu tric peptit tu nhién. Cac san phdm thoai hda héa hoc khéc nhau c6 thé
duoc tao ra, tiy thudc vao loai va ban chét chi tiét cta peptit tw nhién va moéi trudng ma peptit
niy duoc tiép xtic. Trong thuc té, sy triét tiéu thodi hoa héa hoc trong ché phim chuia peptit nhin
chung khéng thé tranh dugc hoan toan, va su tao ra luong gia tang san pham thoai hoa hoa hoc
thuong duogc quan sat thdy trong qué trinh béo quan va st dung ché phim do, ma chuyén gia
trong‘th vuc nay da biét. Nhidu peptit nhay cam véi quy trinh thodi hda, trong d6 nhém amit

mach bén & cac gbe glutaminyl hodc asparaginyl bi thity phan dé tao ra axit carboxylic tu do.
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Céc chu trinh thodi héa khic bao gdm su tao ra cia san phdm chuyén héa c6 khdi luong phan tir
cao, trong d6 hai hodc nhiéu phan tir peptit duge lién két cong hoa tri v6i nhau thong qua cac
tuong tac chuyén amit va/hodc disulfua, din dén su tao ra cac san pham thodi hoa oligome va
polyme lién két cong hoa tri (vi du, xem tai li€u: Stability of Protein Pharmaceuticals, Ahern.
T.J. and Manning M.C., Plenum Press, New York 1992). Su oxy hoéa (vi du, gbc metionin) 1a
dang khéc cta su thodi hoa hoéa hoc peptit. Do dn dinh héa hoc cta duoc phém chtra peptit co
thé duoc danh gia bang cach do luong san pham thoai hoa hoéa hoc & céc thoi diém khac nhau
sau khi bdc 16 véi cac didu kién moi truong khac nhau (vi du, su tao ra san phém thoai héa
thudng ¢6 thé duoge ting tée bing cach lam ting nhiét d6). Luwong mbi san phdm thoai héa cu thé
¢6 thé dugc xac dinh bang cach tich san pham thodi héa trén co s6 kich thuée va/hodc dién tich
phén tir bing cach sir dung céc k¥ thut sic ky khac nhau (vi du, SEC-HPLC va/hodc RP-
HPLC).

Tinh khong 6n dinh héa hoc cua glucagon thuc chit & d6 pH thip chi yéu 1a do su dong
phan héa va su phan cit cac gbe axit aspartic, su khir amit cia cac gdc glutamin va su oxy hoa
metionin. N6i chung, sy khir amit Asn va Gln xay ra & d6 pH cao, véi ty 18 dang ké & do pH
sinh ly & d6 pH khoang 7,4 thong qua san phdm trung gian vong imit dang vong ma c6 thé mo
ra dé lan luot tao ra L-Asp va L-isoAsp hoic L-Glu va L-isoGlu. San pham trung gian imit dang
vong ciing c¢6 thé dan dén su tao ra lwong nhé chat ddng phan D tuong ting, cho thiy su raxemic

hoéa chidm ctia imit dang vong.

O tri sb do pH -thép hon d6 pH sinh ly, tbc do cua sw khir amit ctia Asn va Gln giam,
nhung téc do tao ra imit dang vong tir Asp va Glu, va do dé su ddng phén héa, gia ting theo
murc d§ giam d6 pH. Mirc do tao ra imit dang vong cao nhét & d6 pH nim trong khoang tir 4 dén
6. Mirc d¢ tao ra san pham trung gian imit dang vong c6 thé ciing dan dén su phan cét trinh ty
peptit.

Do dd, nhu néu trén, thuat nglt "duge phém duoc 1am 6n dinh" ¢6 thé dugc dung dé chi
dugc phim c6 d6 6n dinh vat ly gia ting, hodc d6 én dinh héa hoc gia ting, hodc do én dinh vat
Iy va héa hoc gia ting. Nhin chung, duge pham can phai 6n dinh trong qua trinh va bao quan
(phtt hop véi didu kién sir dung va bao quan duoc khuyén nghi) it nhit 1a dén ngay hét han quy
dinh.
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Theo céc phuong 4n nhit dinh coa sang ché (vi dy, duoc pham dang 16ng), duoc phidm
6n dinh trong thoi gian it nhat 14 2 tudn khi sir dung va trong thoi gian it nhit 13 6 thang khi bao
quan. Theo c4c phuong 4n khac, duoc phim on dinh trong thoi gian it nhit 14 2 tudn khi st dung
va trong thoi gian it nhét la mot nam khi bao quan. Theo cac phuong an khéc nfta, duge phim
6n dinh trong th&i gian it nhét 13 2 tudn khi sir dung va trong thoi gian it nhét I3 hai nim khi bao
quan. Theo phuong 4n khéc, duge phdm dn dinh trong thdi gian it nhit 1a 4 tuin khi sir dung va
trong thoi gian it nhat 1 hai nam khi bao quén, hodc tham chi 13 trong thdi gian it nhit 14 4 tudn
khi str dung va trong thoi gian hon 3 ndm khi bao quan. Dugc pham nay theo cac phuong an dac
biét hitu dung ctia sang ché 6n dinh trong thoi gian it nhit 1a 6 tudn khi st dung va trong thoi
gian it nhat 14 3 nim khi bao quan. Lién quan dén van @& nay, thut nglt “str dung” trong doan
ndy duge ding dé chi viée 14y duge phdm ra khoi noi bao quan dé sir dung duge phédm d6 nhim
muc dich diéu trj bénh, va bing cach d6 khién cho né tiép xiic véi céc didu kién mbi truong thay
doi (cée diéu kién vé anh sang, t6i, nhiét do, khudy tron, v.v.), trong khi d6 thudt ngit “bao
quan” trong doan nay dugc ding dé chi viéc bao quan trong didu kién khéng khudy tron trong tu
lanh hodc mdy wdp lanh & nhiét d6 khong cao hon khoang 5°C. Chuyén gia trong linh vuc nay
s& hiéu gi6i han thong thudng cta diéu kién st dung va bao quan ma duge phim ny ¢6 thé

duoc trai qua.
Axit nucleic, vdt truyén biéu hién va té bao chu

Sang ché dé xut phén tir axit nucleic (vi du phan tir axit nucleic phan 14p dugc) ma hda

hop chit theo sang ché, hoic trinh tu peptit Z ctia hop chét theo sang ché.

Can phai hiéu ring hop chit theo sang ché, hoic trinh tu peptit Z, ¢6 thé thuong chi duge
ma héa bang trinh tu axit nucleic khi trinh tu peptit Z chi chira cac axit amin c6 trong tu nhién,

tirc 1a hai muoi axit amin ma c6 trong tw nhién trong protein ctia dong vét c6 vi.

Nhu da néu trén; sang ché dé xuét, khong ké cac dbi tugng khéc, vét truyén biéu hién
chira trinh tu ciu tric axit nucleic theo sang ché, tuy y két hop v6i mot hodc nhiéu trinh tu dé
dinh huéng su biéu hién cua no, va dé cap dén té bao chu chira vat truyén biéu hién theo sang
ché. Tét hon 14, t€ bao chil ¢6 kha ning bidu hién va tiét hop chit theo sang ché hodc hop chit
c6 trinh tu peptit Z cta hop chét theo sang ché. Theo mot sb phuong an, sang ché d& xuét
phuong phép san xuat hop chét theo séang ché, trong d6 phuwong phap nay bao gém budc nudi

cdy té bao chi theo sang ché trong didu kién thich hop d& bidu hién hop chat va tinh ché hop
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chét da duoc san sinh ra. Theo cach khac, phwong phép nay cé thé bao gdm bude biéu hién hop
chét c6 trinh tu peptit Z ctia hop chat theo sang ché, va sau d6 cai bién d4u tan cting N va/hoic
déu tan cung C dé thu duoc hop chét theo sang ché. Sang ché con dé xuét (i) axit nucleic theo
sang ché, (ii) vat truyén bidu hién theo sang ché, va (iii) té bao chii c6 kha nang biéu hién va tiy
v tiét hop chét theo sang ché, dé sir dung trong phuong phap didu tri bénh. Axit nucleic, vat
truyén biéu hién va té bao chu c6 thé dugc sir dung dé diéu tri rdi loan bt ky duge md ta trong
ban md ta ndy ma co thé duoc diéu tri bang chinh hop chét theo sang ché. Do d6, lién quan dén
dwoc phdm chira hc_vp chit theo sang ché, viéc dung hop chét theo sang ché, hoic viée sir dung
dé didu tri bénh bat ky cia nd, can phai hiéu 1a bao ham viéc str dung twong duong axit nucleic,
vat truyén biéu hién hoic té bao chu theo sang ché, trir khi ¢ quy dinh khac.
Tong hop peptit

Peptit theo sang ché c6 thé dugc san xuét theo phuong phép téng hop héa hoc chuan,
hodc bing cach str dung hé bidu hién tai tb hop, hodc theo phuong phap da biét thich hop khac
bat ky. Do do, chét twong tu glucagon c6 thé dugc tong hop theo rat nhidu phuong phap, bao
gom, khong ké cac phuong phap khac, phuong phap bao gdm budc:

(a)  tdng hop peptit theo phwong phap pha rin hoic pha long, ting budc hodc bang to

hgp manh, va phan 1dp va tinh che san pham peptit cudi cung; hodc

(b)  biéu hién céu truc axit nucleic ma méa hda peptit trong té bao chu, va thu gom san
pham biéu hién tir m6i truong nudi cdy té bao chu; hodc

(¢)  biéu hién in vitro khong thong qua t€ bao doi véi cau tric axit nucleic ma ma hoa

peptit, va thu gom san phim biéu hién;

hodc ap dung theo cach két hop bét ky cac phuong phap nhu néu & cac budce (a), (b) va (c) aé
thu duge cdc manh cta peptit, sau d6 két hop (vi du, néi) cac manh dé thu duoc peptit hoan

chinh, va thu gom peptit.

© C6 thé tét hon 1 téng hop hop chit theo sang ché theo phuong phap téng hop peptit pha
ran hodc pha long, phuong phap dé 1a da biét dbi véi chuyén gia trong linh vuc téng hop peptit.
Lién quan dén van dé nay cling co thé xem tai liéu, vi du, WO 98/11125 va Fields, G.B. et al.,
2002, “Principles and practice of solid-phase peptide synthesis” trong tai ligu: Synthetic

Peptides (2nd Edition), va cac vi du néu trong ban md ta nay.
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Dé biéu hién tai tb hop, céu tric axit nucleic theo sang ché ¢ thé duoc cai xen vao trong
vat trﬁyén thich hop d tao ra vat truyén tach dong hodc biéu hién mang cAu tric axit nucleic
theo sang ché (vat truyén nay cling tao ra khia canh ctia sang ché). VAt truyén nay c6 thé, tuy
thudc vao muc dich va loai ing dung, & dang plasmit, phago, cosmit, nhidm sic thé nho, hodc
virut, nhung ADN trdn ma chi duoc biéu hién tam thoi trong cac t€ bao nhat dinh cling c6 thé 1a
vét truyén quan trong. VAt truyén tach dong va biéu hién dugc vu tién (vat truyén plasmit) theo
sang ché ¢ kha ning sao chép, bing cach d6 c¢6 thd c6 sb lwong ban sao 16n dé biéu hién & mirc

~d0 cao hodc sao chép & mirc d6 cao dé sau d6 tich dong.

Nhin chung, vat truyén biéu hién c6 thé ¢6 chira cac dic diém sau theo hudéng 5'—3' va
duoe lién két linh hoat: gen khoi ddu dé didu khién su biéu hién cta manh axit nucleic theo sang
ché, tily y trinh tu axit nucleic ma héa peptit din dé khién cho c¢ thé tiét (vao pha ngoai bao
hodc, néu c6 thé, vao t& bao chét), manh axit nucleic ma héa peptit theo sang ché, va tly v trinh
tu axit nucleic mi héa gen két thiic. V4t truyén biéu hién cling c6 thé c6 chira cac dic diém bd
sung nhu gen danh dau chon loc va diém mé dau sao chép. Khi hoat dong véi vat truyén biéu
hién trong chiing san xut hodc dong té bao, c6 thé tot hon 14 vat truyén nay c6 kha nang hop
nhit vao hé gen ctia té bao chi. Chuyén gia trong linh vuc di biét vat truyén thich hop, va c6

kha ning thiét ké vat truyén theo céc yéu cau cu thé dang duoc dé cép.

Vit truyén theo sang ché c¢6 thé duoc sir dung dé bién nap té bao chi nhdm san xudt hop
chit theo sang ché. Té bao duoc bién nap nay, ma cling 1a phuong 4n theo sang ché, ¢6 thé 1a té
bao hoic dong t& bao dwoc nudi cdy ding dé nhan gidng cdc manh axit nucleic va vat truyén

theo sang ché, hoic ¢6 thé duoc str dung dé san xudt peptit tai td hop theo sang ché.

Theo mét sb phuong an, té bao da duogc bién nap theo sang ché 13 vi sinh vat nhu vi
khuan (vi du, céc loai Escherichia (vi du, E. coli), Bacillus (vi du, B. subtilis), Salmonella hogc
Mycobacterium (t5t hon 1a khong gy bénh, vi du, M. bovis BCG), ndm men (vi du,
Saccharomyces cerevisiae hodc Pichia pastoris), hodc dong vat nguyén sinh. Theo céach khéc, té
bao da dugc bién nap cé thé ¢6 nguén géc tlr sinh vat da bao, vi du, té bao c6 thé 13 t& bao ndm,
té bao con tring, t& bao tao, té bao thuc vat, hodc t& bao dong vat nhu té bao dong vat c6 vi. Pé
tach dong va/hodc biéu hién tdi wu, té bao da dugc bién nap cé thé c6 kha nang sao chép cau

tric axit nucleic theo sang che. T¢é bao biéu hién cau tric axit nucleic la cdc phuong an hitu
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dung cta sang ché, va ¢6 thé duoc su dung dé san xuét peptit theo sang ché & quy mé nho hoic

quy mo 16n.
Khi san xuét peptit theo sang ché b'ﬁmg té bao da duoc bién nap, cé lgi néu, mic du
khéng nhét thiét, san phdm bidu hién duoc tiét vao méi trudng nudi ciy.
Hiéu qud
~Hop chét theo séng ché c6 hoat tinh cht van glucagon.

Viée lién két ctia hop chat thich hop véi thu thé glucagon (Glu hay GCG) ¢6 thé duoc sir
dung lam chi bao vé hoat tinh cha van. Theo phuong éan thay thé, thu nghiém sinh hoc ma do
mirc d phat tin hidu ndi bao gdy ra boi lién két ctia hop chit vé6i thu thé ciing ¢6 thé duoc st
dung. Vi du, su hoat héa cua thu thé glucagon béng thu thé chu van glucagon sé kich thich su
tao ra adenosin 3°,5° monophosphat mach vong (cyclic adenosine 3°,5’ monophosphate -
cAMP) cua t€ bao. Do d6, su san sinh cAMP trong & bao thich hop biéu hién thu ths niy c6 thé
duoc sir dung dé diéu chinh hoat tinh thu thé.

Chuyén gia trong linh vuc niy s& biét dinh dang thir nghiém thich hop, va cac vi du duoc
néu duéi ddy. Dé 1am vi dy, thir nghiém nay c6 thé str dung thu thé glucagon & ngudi (GCG-R)
c6 s6 hiéu ndp luu Ian dau GI:4503947 (NP_000151.1) hodc ¢6 sé hiéu ndp luu 1an ddu P47871,
Lién quan dén vén dé nay, chuyén gia trong linh vuc nay s& hiéu ring néu cac trinh tu cla tién
protein duoc dé cip dén, thu nghiém nay c6 thé st dung protein trudng thanh thiéu trinh tu tin
higu. Té bao thich hop thuong 14 t& bao ddng vét c6 vi, vi du té bao ctia dong vat gim nhim
hodc linh truéng, vi du, té bao cla chudt nhét, chudt hodc chudt déng, hodc t& bao cla nguoi
nhur € bao HEK293. Chiing cé thé biéu hién thy thé glucagon ndi sinh ciia ching hodc c6 thé
dugc thiét ké dé biéu hién thu thé glucagon (vi du 6 trinh ty ctia ngudi néu trén). Thir nghiém

ndy c6 thé duoc thuc hién bang cach sir dung nguyén lidu va didu kién néu trong Vi du 3.

Tri s6 ECs c6 thé duge dimg 1am sé do xu huéng chdt chi van trong thu thé nhit dinh,
tri s6 ECs 14 s do ctia ndng d¢ hop chét cin dé dat dugc moét nira hoat tinh 16n nhat cta hop

chét dbi vai thu thé dang duoc dé cap trong thir nghiém cu thé.
Str dyng dé diéu tri bénh

Hop chét (va mubi dwoc dung hoic solvat ctia n6) theo séng ché, ciing nhu duoc phim

theo sang ché, ¢6 thé 14 hitu dung trong viée diéu tri hodc ngin ngira nhiéu tinh trang bénh ly
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hodc rdi loan. Tuy y, hop chét (va mudi duogc dung hodc solvat ctia chung) cé thé duoc sir dung
két hop v6i mot hogic nhidu chat ¢6 hoat tinh didu tri bénh bd sung. Do do, vide sir dung dé didu
trj bénh thich hop bao gdm: diéu trj hodc ngan ngira chimg gidm glucoza-huyét (ca clp tinh va
man tinh), bénh tiéu duong typ 2 (bao gdm sy tién trién bénh & bénh tiéu dudng typ 2), ching
dung nap glucoza kh6ng dt, bénh tiéu dudng typ 1, bénh béo phi (bao gdbm bénh hoic tinh trang
lién quan dén su thira can hodc bénh béo phi), bénh tim mach vanh, bénh vita xo dong mach,
bénh tang huyét 4p, ching rdi loan m& mau, bénh gan nhiém m&, bénh ngd doc chit phong bé B,
u dao tuy va bénh Von Gierkes; ngin khong dé dbi tuong tré nén thira cn; 1am giam thé trong;
1am giam murc hdp thu thic an; lam tdng murc tiéu thu nang lugng; 1am tri hodn sy tién trién cta
chimg dung nap glucoza khong du (IGT) thanh bénh tiéu dudng typ 2; lam tri hodn su tién tridn
clia bénh tiéu duong typ 2 thanh bénh tiéu duong can dén insulin; didu hoa su ngon miéng hoac
gay ra cam giic no (bao gdm viéc diéu tri chting n v6 d6 va diéu tri chimg cudng an); va ngan
chan sy ting can lai sau khi di gidm cin thanh cong. Nguyén tic chung 13, hop chét (va mudi
duoc dung hodc solvat ctia n6) theo sang ché, ciing nhu dugc phim theo séng ché, c6 thé 14 hitu

dung d kiém soat luong glucoza trong mau.

Trong s céc chimg giam glucoza-huyét c6 kha ning diéu tri hodc ngan ngira theo sang
ché ¢6 chimg giam glucoza-huyét do bénh tiéu dudng giy ra (bao gdm ching giam glucoza-
huyét cép tinh do insulin gdy ra), chimg gidm glucoza-huyét khong do bénh tiéu dudng giy ra,
chimg giam glucoza-huyét do phan ting giy ra, ching gidm glucoza-huyét khi doi, chimg giam
glucoza-huyét do thude gay ra, chimg gidm glucoza-huyét do ruou gay ra, ching giam glucoza-

huyét do sun da day gy ra, va chiing giam glucoza-huyét xay ra trong thoi ky mang thai.

Céc tng dung bd sung clia hop chét (va mudi dugc dung hodc solvat cta nd) theo sang
ché, va duoc phim theo sang ché, bao goém viée sir dung 1am thudc 1am bét céng co tron (chit
chdng co thit) két hop véi quy trinh chup anh (vi duy, chup anh tia X, X quang vi tinh (CT) hoic
cong hudng tir (MR)), nhu chup anh vung bung.

Piéu tri bénh két hop

Nhu néu trén, viée diéu tri bénh béng hop chét (hoic mudi duoc dung hoac solvat duoc
dung ctia nd) theo sang ché ¢6 thé dién ra két hop v6i mot hoic nhiu chét hodc tac nhan cé hoat
tinh duge ly khéac, vi du, duoc chon tir chit tri bénh tiéu duodng, chét chéng béo phi, chét diéu

hoa sy ngon miéng, chét tri bénh ting huyét ap, chit dung dé diéu tri va/hogc ngan ngura cac
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bién chimg bat ngudn tir hodc lién quan dén bénh tidu duong, va chit dung dé didu tri va/hoic
ngin ngilra cac bién chimg va rdi loan bat ngudn tir hodc lién quan dén bénh béo phi. Lién quan
dén vén d& nay, cum tir "chat trj bénh tiéu duong” bao gdm hop chét dung dé didu tri va/hodc

phong chiing khéng insulin va bénh, trong d6 chimg khang insulin 14 co ché sinh ly bénh hoc.

Vi du vé chét c6 hoat tinh duoc 1y 14 insulin va chat twong tw insulin, chit chi van GLP-
1, sulfonylure (vi dy, tolbutamit, glibenclamit, glipizit va gliclazit), biguanit (vi du, metformin),
meglitinit, chit (¢ ché glucosidaza (vi du, acarboza), chat ddi khéng glucagon, chit uc ché
dipeptidyl peptidaza IV (DPP-IV), chét wc ché enzym cua gan tham gia vao su kich thich tao
méi dudng va/hode phan huy glycogen, chét didu bién hap thu glucoza, thiazolidinedion nhu
troglitazon va ciglitazon, hop chét cai bién su chuyén hoa lipit nhu chat chdng tang lipit huyét
(vi dy, chét e ché HMG CoA (statin)), hop chét 1am gidm mrc hip thu thitc &n, chit ch van
RXR va cac chit hoat dong trén kénh kali phu thudc vao ATP cua té bao B, vi du, glibenclamit,
glipizit, gliclazit va repaglinit; cholestyramin, colestipol, clofibrat, gemfibrozil, lovastatin,
pravastatin, simvastatin, probucol, dextrothyroxin, neteglinit, repaglinit; chit phong bé B, nhu
alprenolol, atenolol, timolol, pindolol, propranolol va metoprolol, chit @tc ché ACE (enzym
chuyén hoa angiotensin) nhu benazepril, captopril, enalapril, fosinopril, lisinopril, alatriopril,
quinapril va ramipril, chat phong bé kénh canxi, nhu nifedipin, felodipin, nicardipin, isradipin,
nimodipin, diltiazem va verapamil, va cht phong bé o, nhu doxazosin, urapidil, prazosin va
terazosin; chit chi van CART (ban sao diéu hoa cocain amphetamin - cocaine amphetamine
regulated transcript), chat dbi khang NPY (neuropeptit Y), chit cht vin MC4 (melanocortin 4),
chat dbi khang orexin, chat chi van TNF (yéu t6 hoai tir khdi u - tumor necrosis factor), chét
chii van CRF (yéu t6 giai phéng corticotropin), chit ddi khing CRF BP (protein lién két yéu td
giai phong corticotropin - corticotropin releasing factor binding protein), chit cht vin urocortin,
chit chti van B3, chit chu van MSH (hormon kich thich té bao hic t6 - melanocyte-stimulating
hormone), chit ddi khéng MCH (hormon tép trung t& bao hic tb - melanocyte-concentrating
hormone), chét chu van CCK (cholecystokinin), chét trc ché hép thu lai serotonin, chét (¢ ché
hip thu lai serotonin va noradrenalin, hop chét serotonin va gdy tiét noradrenalin hdn hop, chat
chtt van SHT (serotonin), chit cht van bombesin, chit déi khang galanin, hormon sinh truéng,
hop chat giai phéng hormon sinh truong, chit chi van TRH (hormon gidi phéng thyrotropin -
thyrotropin releasing hormone), chit diéu bién UCP 2 hogc 3 (protein khong két ndi 2 hoac 3),

chit chii vén leptin, chat chi vidn DA (vi du bromocryptin, doprexin), chit tc ché
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lipaza/amylaza, chat diéu bién RXR (thu thé retinoit X), chat chii vin TR B, va chét dbi khang
histamin H3.

Dang két hop thich hop bat ky cua hop chat hodc cac hop chét theo sang ché voi mot
hozc nhiéu hop chit néu trén, va tily ¥ mét hodc nhiéu chit cé hoat tinh duoc khéc, déu nim

trong pham vi ctia sang ché.
Vi du thue hién sing ché

Céc chit viét tit dung trong phan duéi dy 1a nhu sau:

COMU: 1-[(1-(xyano-2-etoxy-2-oxoetylidenaminooxy)-dimetylamino-
morpholinometylen)|metanamini hexaflophosphat
DCM: diclometan
DMF: N, N-dimetylformamit
DIPEA: diisopropyletylamin
EtOH: etanol
- E,O: dietyl ete
HATU: N-[(dimetylamino)-1H-1,2,3-triazol[4,5-b]pyridin-1-ylmetylen]-N-

metylmethanamini hexaflophosphat N-oxit

HPLC:sic ky long cao 4p

IBMX: 3-isobutyl-1-metylxanthin
MeCN: axetonitril

MS: quang phd khéi

PBS nuée mudi dém phosphat
RP: pha dao

TFA: axit trifloaxetic

TIS: triisopropylsilan

Quy trinh tong hop chung chdt tuwong tw glucagon

Téng hop peptit pha rin (SPPS) duoc thuc hién trén bo téng hop ¢6 su tro gitp cua séng
vi ba bang cach sir dung chién luge Fmoc tiéu chuén trong DMF trén nhua polystyren (TentaGel
S Ram hodc Tentagel S PHB-Thr(tBu)). HATU hodac COMU duogc st dung lam chét phén g
lién hop ctng v6i DIPEA lam bazo. Piperidin (20% trong DMF) dugc st dung dé khir bao vé.
Prolin gid: Fmoc-Phe-Thr(¥ Me, Me pro)-OH, Fmoc-Asp-Ser(¥, Me, Me pro)-OH va Fmoc-
Glu-Ser(¥, Me, Me pro)-OH (mua dugc tir hdng NovaBiochem) dwgc sir dung néu cé thé.
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Twong tu, glucagon clia ngudi cling duge tong hop va duoc tinh ché bang cich ap dung phuong
phép tong hop va quy trinh tinh ché nhu dugc mé ta trong ban mo ta nay.
Phan cdt:

Phan cdt peptit thd tir nhwa bing céch xir Iy bing 95/2,5/2,5% (thé tich/thé tich)
TFA/TIS/ nuée & nhiét d6 trong phong trong thdi gian 2 gio. Loai bo hdu hét TFA & ap suit
giam, va lam ket tiia peptit thd va rira bang dietyl ete va dé cho khd & nhiét do mdi truong.

Tinh ché peptit

Tinh ché peptit tho bing RP HPLC tiéu chuin véi gradien ctia chit dém A (dung dich
nude TFA 0,1%) va dung dich dém B (dung dich nuéc chira 0,1% TFA va 90% MeCN). Phan
tich cac phan doan bing HPLC phan tich va MS, va g0p céac phan doan thich hop lai va lam
dong kho nhanh.

Tinh ché thém peptit bing RP HPLC diéu ché bang céach st dung gradien ctia dung dich
dém A’ (dung dich nuéc 0,1% axit formic) va dung dich dém B’ (dung dich nuéc chira 0,1%
axit formic va 90% MeCN). B6 sung TFA véao céc phéin doan da dugc thu gom trude khi lam
dong kho nhanh. Xéc dinh ddc diém san phdm cudi cting theo HPLC phan tich va MS.

Phuong phap HPLC phdn tich

Phén tich peptit theo phuong phdp HPLC phan tich bang céch st dung gradien cua dung
dich dém A’ (xem doan trén) va dung dich dém B’ (xem doan trén).
Vidul
Tong hop hop chit 7

(Hy-HSQGTFTSDYSRYLESARAEDFVKWLEST-OH; khong yéu cdu bao ho)

Téng hop hop chét 7 (SEQ ID NO: 8) trén bo tdng hop peptit CEM Liberty bang cach sir
dung nhua Tentagel S PHB-Thr(tBu) (1,13g, 0,24mmol/g), COMU lam chét phan g lién hop,
DMF lam dung mo6i, va Fmoc-hoéa hoc nhu dugc mé ta trén ddy. St dung prolin gia Fmoc-Phe-
Thr(¥ Me, Me pro)-OH (6 vi tri 6/7) va Fmoc-Glu-Ser(‘¥, Me, Me pro)-OH (& vi tri 15/16)
trong trinh ty.
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Phan cit peptit tr nhura nhu néu trén, va thuc hién viéc tinh ché trén c6t Gemini-NX
(5cm, C18, 10 micron) véi tde do dong chay 35 ml/phtt ctia hén hop cta dung dich dém A (néu
trén) va dung dich dém B (néu trén). Rira gidi san pham nay bang gradien tuyén tinh cta chit
dém B20-50% trong thoi gian 47 phut, va phan tich cac phan doan thich hop bang HPLC phan
tich va MS. Lam dong khé nhanh cac phan doan d3 duoc gop lai va hoa tan lai trong nuéc trudce
khi tinh ché thém trén c6t Gemini-NX (2,12 x 25c¢m, C18 (110A); 10 micron) véi tbe do dong
chay 10ml/phut ctia hén hop ctia dung dich dém A’ (néu trén) va chit dém B’ (néu trén). Rra
gii sin phdm ndy bing gradien tuyén tinh cia dung dich dém B’ 5% dén 40% trong thoi gian
47 phut, va phén tich cac phan doan thich hgp bang HPLC phan tich va MS. B sung TFA vao
céc phan doan da dugc gdp lai va lam déng kho nhanh ching dé tao ra 112mg. Do tinh khiét 1a
99% nhu xac dinh dugc bang HPLC phén tich (ndu trén), va khdi lugng don ddng vi 12
3409,55Da nhu xé4c dinh dugc bang MS (theo tinh toan 3409,58Da).

Vidu?2
Tao ra dong té bao biéu hién thu thé glucagon cia nguoi

Tach dong cADN mé héa thy thé glucagon clia ngudi (Glucagon-R) (sé hiéu nop Iuwu [An
diu P.47871) tir dong cADN BC104854 (MGC:132514/IMAGE:8143857). Khuéch dai ADN ma
héa Glucagon-R bang PCR bang cach str dung cac doan mbi ma héa cac vi tri gi6i han dau tan
cling dé tach dong phu. Cac doan mdi ddu 5> ma héa thém trinh tu lién tmg gan Kozak d& dam
bao su dich ma ¢6 hiéu qua. P9 chinh xdc cia ADN mi héa Glucagon-R duoc x4c nhin béng
cach doc trinh tw ADN. San phdm PCR m3 hda Glucagon-R duoc tach dong phu vao vat truyén
biéu hién clia dong vat cé vii chira gen danh déu khang neomyxin (G418). Bién nap vit truyén
biéu hién ctia dong vt ¢6 vi ma héa Glucagon-R vao té bao HEK293 theo phuong phép bién
nap canxi phosphat tiéu chuan. 48 git sau khi bién nap, ciy céc té bao dé tach dong pha lodng
giéi han va chon loc bang 1mg/ml G418 trong mdi truong nudi cdy. Ba tudn sau, mudi hai
khun lac séng s6t cua té bao biéu hién glucagon-R duogc lua chon, duoc nhan giéng va duoc
thtr nghiém trong thir nghiém vé hiéu qua cua Glucagon-R nhu duge mo ta dudi day. Mot dong

biéu hién Glucagon-R dugc chon dé lugc ta hop chét.
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Vidu3
Thit nghiém thu thé glucagon

Cdy té bao HEK293 biéu hién glucagon-R ctia ngusi & mat do 60.000 té bao trong mdi 13
ctia dia vi chuin db c6 96 15 duogc phtl bang poly-L-lysin 0,01%, va duoc cho sinh truéng trong
thoi gian 1 ngay trong méi truong nudi cdy trong 100l modi truong sinh truéng. Dé phan tich
muc do tao ra cAMP béi Glucagon-R céc tdc gia sang ché su dung kit thtr nghiém cAMP
AlphaScreen® ctia hang Perkin Elmer, theo huéng dan ctia nha san xuit. Vao ngay phan tich,
mdi truong sinh trudng duge loai bo va té bao duoc rira mot 1an béng 200ml dung dich dém thir
nghiém dugc bao gém véi IBMX. U té bao trong 100ml chAt dém thir nghiém/IBMX chira ndng
do tang cua peptit thir nghiém trong thoi gian 15 phit & nhiét d6 37°C. Sau d6, loai bo
peptit/dung dich dém thir nghiém va lam tan té bao bing cach bd sung 80ml dung dich dém lam
tan vao mdi 16 va u trong thoi gian it nhdt 10 phit & nhiét do trong phong. Tir mdi 13, chuyén
10ml dich tan té bao sang dia OptiPlate loai 384 16 va trén v6i cac hat Cho va Nhan va o trong
thoi gian 1 gi¢ ¢ nhiét d trong phong. Po lugng cAMP trén may doc dia Envision. Udc luong
ECs va higu lyc twong dbi so véi hop chit tham chiéu (glucagon) bang cach khép duong cong
véi su trg giup clia may tinh.

Vidu4
Ddnh gia do hoa tan

Diéu ché dung dich géc chra peptit thir nghiém (2mg/ml; xéc dinh duogc bing cich do su
hap thu ctia dung dich ndy & budc séng 280nm, va bang cach sir dung hé sb kéo dai ly thuyét
dua trén luong tryptophan va tyrosin trong peptit) trong nuéc da khir khodng duoc diéu chinh vé
d6 pH 2,5 bang HCI, va cac phén phan u6c duogc pha lodng theo ty 18 1:1 1an luot trong dung
dich dém axetat 100mM (d6 pH=4,0) va dung dich dém phosphat 100mM (d6 pH=7,5), va nap
vao vi dia UV loai 96 16 khéng tiét trung, day phéng chuén. Po muc dé hép thu ctia cdc mau
(cdc miu don 18, n=1) & budc séng 280nm va 325nm trong may doc dia dya trén mirc d6 hap
thu, ma d& duoc gia nhiét trude dén nhiét d6 moi truong. Tiéu chudn hip thu d6 duc dbi véi do
hoa tan peptit > 1mg/ml 1a d6 hép thu & 325nm < 0,02 don vi hip thu (ma nim trong khoang tit

5 dén 6 lan d6 1énh chuén ctia 8 mAu chit dém trong dia).
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Nhiéu hop chit theo sang ché thé hién d6 hoa tan > Img/ml @ pH nam trong khoang tur
4 dn 7,5, cu thé hon 1@1 ¢ d0 pH=4 va d6 pH=5 (vi du, trong dung dich dém axetat), va & do
pH=6, d6 pH=7 va d6 pH=7,5 (vi du trong dung dich d&m phosphat).

Vidul
Ddnh gid @6 on dinh vat Iy

Phat hién su két tu & dang tao ra soi béng cach st dung thudc nhudom dac hiéu amyloit
Thioflavin T (ThT), ma thuong duge sir dung dé chirng minh sy ¢6 mat ciia soi trong dung dich
(vi du, xem tai liéu: Groenning, M., J. Chem. Biol. 3(1) (2010), pp. 1-18; Groenning et al., J.
Struct. Biol. 158 (2007) pp. 358-369; va Levine, H., II1, Protein Sci. 2 (1993) pp. 404-410). Hoa
tan tt ca peptit thir nghiém trong nudc da khir khodng da dugc diéu chinh v& do pH 2,5 bang
HCI, & nhiét d6 moéi truong. Dung dich chira 1mg/ml peptit, 40uM ThT va dung dich dém
phosphat 50mM, d6 pH=7,5, dugc nap vao dia huynh quang mau den loai 96 15 (day trong)
trong ba ban sao. Thu dit liéu & cac khoang thoi gian ¢b dinh 1a 10 phut, truée mdi 1an 1a 300
gidy tron tu dong (khuéy trén), trong thoi gian 96 gid ¢ nhiét d6 40°C. Lip lai toan bo thir
nghiém, nhung khong khuéy tron. Xac dinh d6 én dinh vat ly, duoc biéu thi dudi dang thoi gian
tré clia sy tao ra soi (theo gid), 1a giao didm gifta hai hoi quy tuyén tinh thé hién pha 6n dinh ban
dAu va pha sinh trudng.

Vidu6
Ddnh gid d¢ én dinh héa hoc

Diéu ché dung dich gbe chira timg peptit thir nghiém (1mg/ml; x4c dinh dugc bing cach
do mirc d6 hap thu cua dung dich nay & budc séng 280nm, va bang cach st dung hé s6 kéo dai
Iy thuyét dva trén luong tryptophan va tyrosin trong peptit) 1an luot trong dung dich dém axetat
50mM (d6 pH=4,0) va trong dung dich dém phosphat 50mM (d6 pH=7,5). Dt cic mau trong lo
thily tinh va 0 & nhiét do6 40°C. Phan tich cac mau bé‘mg HPLC pha déo trén c¢ot C18 vdi viée rira
giai theo gradien bing cach sir dung hé rira giai axetonitril/axit trifloaxetic/nudc. Phat hién ty 1é
phén tram dién tich (% dién tich) ctia dinh chinh sau khi 0 trong thoi gian T =t (twong dbi so
v6i thoi gian T = 0) bang phép do phd UV & bude song 220nm.

D6 tinh khiét duoc x4c dinh trude hét 1 nhu sau:
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D6 tinh khiét (% dién tich) = (dién tich ctia dinh chinh / téng dién tich cta tit ca cac
dinh) x 100.

~ Sau d6, chuin hoéa db tinh khiét gitta cc thoi diém bing cach dit do tinh khiét & thoi
diém tir 0 (T=0) dén 100 d6i v&i mi trj sé do pH ddi véi peptit nhat dinh, nhu sau:
% dién tich dugc chudn hoéa vao thoi diém t (T=t) = [% dién tich (T=t)/ % dién tich
(T=0)] x 100.

Két qua v& hoat tinh in vitro (dugc thé hién duéi dang tri s6 ECs;) va két qua danh gié do
hoa tan duoc téng két trong Bang 1 (duéi day), va két qua danh gia d6 6n dinh vat ly va hda hoc
duoc téng két trong Bang 2 (dudi day). Tri sb d6 tinh khiét duoc chuin hoa trong Bang 2 duoc
xac dinh sau khi 0 14 ngay.

Vidu7
Gidi phong nhanh glucoza

Téac dung ctia hop chit 14 theo sang ché (véi liéu luong lan luot la 20nmol/kg va
60nmol/kg thé trong) dén mirc do giai phong nhanh glucoza ¢ chudt duc Sprague-Dawley c6
lugng glucoza trong mau binh thuong (Taconic, Lille Skensved, Denmark, 9 dén 10 tuin tudi)
so véi tic dung ctia glucagon ty nhién & nguoi (lidu lugng 20nmol/kg) dugc danh gia. Cac con
chudt bi bo doi trong thoi gian 5 giv trwée khi dung liéu. Cac con vat (n = 6/nhém) duoc tiém
mot 1an dudi da (SC) béng t duoc long (PBS, do pH=7,4), hop chat thir nghiém hodc glucagon.
Ly miu m4u tir tinh mach dudi truéce khi ding 1iéu luge (t = 0) va cft 15 phuit mét ldn trong thoi
gian 2 gio sau d6 bang cach sir dung 6ng mao din 5pl. Cac con vat bi gy mé (bing hén hop
tiéu chudn cta hypnorm/dormicum) trong qué trinh thir nghiém dé dam béao luong glucoza co s&
6n dinh trong méu. Néng d6 glucoza trong méu duge xac dinh bang céch str dung may phan tich

glucoza Biosen (EKF-diagnostic GmbH, Germany). Dit lidu dugc téng két trén Hinh 1.
Vidu8
Durgc dong hoc

Thyc hién viéc dénh gia duge dong hoc so sanh ctia glucagon ty nhién ctia nguoi va hop
chét dai dién theo sang ché & chudt nhit, chudt va chd. Hai hop chét nay thé hién tinh chat duoc
dong hoc twong tw, vi du, dbi véi thoi gian ban hiy (t,,) va thé tich phan phéi.
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Bang 1. Dit liéu ECs; va do hoa tan

X, A _ ECs) GCG-R | Do hoa tan &
Hop chat s6 | Seq.IDNo. i v??ro (M o pH=75
Glucagon 1 0,013 < Img/ml
1 2 0,064 > Img/ml
2 3 0,18 > Img/ml
3 4 0,030 > Img/ml
4 5 0,34 > Img/ml
5 6 0,17 > Img/ml
6 7 1,0 > Img/ml
7 8 0,93 > Img/ml
8 9 0,38 > lmg/ml
9 10 0,030 > lmg/ml
10 11 0,32 > Img/ml
11 12 0,11 > Img/ml
12 13 0,030 > Img/ml
13 14 0,070 > Img/ml
14 15 0,15 > 1mg/ml
15 16 0,030 > 1mg/ml
16 17 0,39 > Img/ml
17 18 0,029 > Img/ml
18 19 0,026 > 1mg/ml
19 20 0,054 > Img/ml
20 21 0,24 > Img/ml
21 22 0,0095 > Img/ml
22 23 0,024 > Img/ml
23 24 0,16 > 1mg/ml
24 25 0,0078 > 1mg/ml
25 26 0,0066 > Img/ml
26 27 0,0069 > Img/ml
27 28 0,063 > Img/ml
28 29 0,035 > Img/ml
29 30 0,023 > Img/ml
30 31 0,016 > 1mg/ml
31 32 0,0072 > Img/ml
32 33 0,0093 > Img/ml
33 34 0,044 > Img/ml
34 35 0,028 > Img/ml
35 36 0,014 > Img/ml
36 37 0,010 > Img/ml
37 38 0,094 > Img/ml
38 39 0,0047 > Img/ml
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39 40 0,0044 > Img/ml
40 40 0,0035 > lmg/ml
41 41 0,0038 > Img/ml

# Tat ca céc tri so duge néu dén hai chit s6 c6 nghia
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Bang 2. Dit lidu d6 6n dinh vat Iy va hoa hoc di v6i hop chét theo séng ché.

N e p | KN b3 tinh kniét D6 én dinh vat| D6 én dinh vat Iy
Hop chat Nqo hoa & db dugc chuan hoa(ly & 46 pH=7,5| & d6 pH=7,5
sO ’ _ " |6d0 pH=7,5 sau| [gio:phut] [gio:phut]
PH=4.0sau 17 ) ooy %] | (khong khudy)| (o6 Khudy)
14 ngay [%] gay [% g khuay 6 khuay
1 2 N/A N/A 05:18 + 00:23 | 01:49 = 00:10
2 3 83,5 86.2 FND FND
3 4 85,0 86,5 FND 72:50 £ 06:16
4 5 80,5 84,6 FND FND
5 6 91,8 89,6 FND FND
Khéng duge | Khéng duoc ) )
8 9 e hion thure hin 85 57:02 % 0:43
Khong duge | Khéng duoc Lo . )
9 10 thuc hién thue hién bat dau 53:20 + 05:46
Khoéng duge | Khong duoc
10 1 thuc hien | thuc hién FND FND
11 12 78,6 89.9 FND FND
12 13 86,8 90,8 FND FND
13 14 84.6 88,8 FND 80:10 + 14:54
14 15 89,5 92,4 FND FND
15 16 89,1 95.1 FND FND
16 17 89,1 Khong duge | 1,57, 59.p | Khong duoe thye
thuc hién hién
17 18 89,9 88.3 2+4 4133 + 04:18
18 19 | Khongduoc | Khongduoe |50 041 | 03:48 + 00:06
thuc hién thuc hién
Khéng duge | Khong duoc P Khéng dugc thuc
19 20 thuc hien |  thuc hién Bit ddu hién
Khoéng duge | Khong dugc
20 21 thuc hién | thuc hién FND FND
21 22 89,8 93,5 FND FND
22 23 91,1 953 FND FND
Khéng duge | Khong duoc
23 24 thuc hién thuc hién FND FND
24 25 92,8 94 4 FND FND
25 26 93,8 89,8 FND FND
26 27 90 93,9 FND FND
27 2y | Khongduoc | Khongduge | oy o443 | 18:00 = 04:00
thuc hién thuc hién
28 29 | Kbongduoe | Khong duoe | 035, 50,05 | 0220 +00:17
thuc hién thuc hién
29 30 91 91,6 FND FND
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30 31 88,6 91,4 FND FND
31 32 93,1 91,7 _FND FND
32 33 91,2 96,3 FND FND
B e | et | e | w0
R R
5| | e | et | i | w0
6 | 51 [N | M | Kiongduoe ™ o
7|8 Nhuenitn | et | e | D
] 9 e | wener | e |

*FND = khong phat hién thdy hién tuong tao ra soi
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YEU CAU BAO HO
1. Hop chit ¢6 cong thirc I:
R'-Z-R? @
hodc mudi duge dung hodc solvat dugc dung ctia nd;
trong do
R' 14 hydro, C,4 alkyl, axetyl, formyl, benzoyl hoic trifloaxetyl;
R? 1a OH hogc NH,; va
Z 1a trinh ty axit amin thu dugce tlr trinh ty ¢6 cong thirc Ia:
His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-
Asp-Ser-Arg-Arg-Ala-Gln-Asp-Phe-Val-Gln-Trp-Leu-Glu-Asn-Thr (Ia)

va con co it nhat bon lan thé hodc lam khuyét axit amin ma chi ¢ cac vi tri cua trinh tu duogc

chontu2,3,4,9,10, 15,16, 17, 20, 21, 24, 28 va 29, nhu sau:
- X2 dugce chon tir Aib va Ala;
X3 duge chon tr His, Pro, Dab(Ac), Dap(Ac) va Gln(Me);
X4 1a DAla;
X9 1a Glu;
X10 dugc chon tir Val, Leu, N-Me-Tyr va N-Me-DTyr;
X15 1a Glu; -

X16 dugce chon tur Aib, Lys, Glu, Leu, Val, DVal, Phe, His, Arg, Pro, DPro, N-Me-Ser
va N-Me-DSer;

X17 duoc chon tir Ala va Ser;

X20 dugc chon tr Glu va Lys;

X21 dugc chon tir Glu, Lys va Ser;
X24 dugc chon tir Lys, Ser, Glu yé Ala;

X28 dugc chon tir Ser va Lys, va Glu, hoac khdng c6 mat;
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X29 duge chon tir Ser va Ala, hoic khong c6 mit; véi diéu kién Z khong duge chon tu:
| HSQGTFTSDYSKYLDSARAEDFVKWLEST; va
HSQGTFTSDYSKYLESRRAKEFVEWLEST;

trong d6 hop chét nay c6 hoat tinh chu vén glucagon va d6 hoa tan va/hoic d6 én dinh duoc cai

thién so v6i glucagon tu nhién ctia nguoi.
2. Hop chét theo diém 1 ¢ cong thuce I:
R'-Z-R2 (@
hozc mudi duge dung hodc solvat dugc dung ctia no;
trong d6
R'la hydro, C,4 alkyl, axetyl, formyl, benzoyl hogc trifloaxetyl;
R? 1a OH hodc NHy; va
Z 1a trinh ty axit amin thu dugc tir trinh tu ¢6 cong thuc Ia:
His—Ser-Gln-Gly-Thr—Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-
Asp-Ser-Arg-Arg-Ala-Gln-Asp-Phe-Val-Gln-Trp-Leu-Glu-Asn-Thr (Ia)

va con ¢ it nhat bon lan thé hodc 1am khuyét axit amin ma chi & céac vi tri ctia trinh tu (dugce ky

hi€u la X) duogc chon tir 2, 3, 9, 10, 15, 16, 17, 20, 21, 24, 28 va 29, nhu sau:
X2 dugce chon tir Aib va Ala;
- X3 duoc chon tir His va Pro;
X9 1a Glu;
X10 duge chon tir N-Me-Tyr va N-Me-DTyr;
X15 1a Glu;

X16 dugc chon tir Aib, Lys, Glu, Leu, Val, DVal, Phe, His, Arg, Pro, DPro, N-Me-Ser
va N-Me-DSer;

X17 dugc chon tir Ala va Ser;

X20 duogc chon tir Glu va Lys;
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X21 dugc chon tr Glu, Lys va Ser;

X24 duge chon tlr Lys, Ser, Glu va Ala;

X28 dugce chon tir Ser va Lys, ho#c khong c6 mat;

X29 dugce chon tir Ser va Ala, hodc khéng ¢ mat;

v6i didu kién Z khong duoc chon tur:

HSQGTFTSDYSKYLDSARAEDFVKWLEST: va
| HSQGTFTSDYSKYLESRRAKEFVEWLEST;

trong d6 hop chét nay c6 hoat tinh chu vén glucagon va d¢ hoa tan va/hodc d6 on dinh dugc cai

thién so v6i glucagon tu nhién ctia nguoi.

3. Hop chét hozc mudi duoc dung hodc solvat dugce dung clia né theo diém 1, trong do it
nhét bdn 1dn thé hoac Iam khuyét axit amin & cdc vi tri ctia trinh ty axit amin (duoc ky hiéu la
X) duoc chon tir 2, 3, 4, 9, 10, 15, 16, 17, 20, 21, 24, 28 va 29 cta hop chét ¢ cong thac I 1a

nhu sau:
X2 dugc chon tir Aib va Ala;
X3 dugc chon tir His va Pro;
X4 1a DAla;
X9 la Glu;
X10 dugc chon tir N-Me-Tyr va N-Me-DTyr;
X15 1a Glu;
X16 dugce chon tir Aib, Lys, Glu, Leu, Val, Phe, His va Arg;
X17 dugce chon tir Ala va Ser;
X20 dugce chon tir Glu va Lys;
X21 duoc chon tir Glu, Lys va Ser;
| X24 duge chon tr Lys, Ser, Glu va Ala;

X28 dugc chon tir Ser, Glu, va Lys, hodc khong cé mit;
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X29 duoc chon tir Ser va Ala, hodc khong cé mit.

4. Hop chét hoic mudi duoc dung hodc solvat duge dung ctia né theo diém 1, trong do it
nhét bén 14n thé hogc lam khuyét axit amin 1a & céc vi tri cua trinh ty axit amin (duge ky hiéu 1a
X) duoc chon tir 2, 3, 4, 10, 15, 16, 17, 20, 21, 24, 28 va 29 cta hop chit ¢6 cong thie I, va la

nhu sau:
X2 1a Ala;
X3 la Dab(Ac), Dap(Ac) va Gln(Me);
X4 1a DAla;
X10 duoc chon tir Leu va Val;
X15 1a Glu;
X16 duogc chon tir Aib, Lys, Glu, Leu, va Val;
X17 1a Ala;
X20 duoc chon tir Glu va Lys;
X21 dugc chon tir Glu va Ser;
X24 dugc chon tir Lys, Ser va Glu;
X28 duogc chon tir Ser, Glu va Lys;
X29 1a Ala, hodc khong c6 mit.

5. Hop chét hodc mubi duoc dung hodc solvat duge dung cua né theo diém 1, trong d6 it
nhat bdn 1an thé hoac lam khuyét axit amin la & cdc vi tri clia trinh tu axit amin (duge ky hiéu 1a

X) duge chon tir 2, 3, 4, 16, 17, 20, 21, 24, 28 va 29 cua hop chét c6 cong thice I, va la nhu sau:
| X2 1a Ala;
X3 la Dab(Ac), Dap(Ac), GIn(Me) hodc His;
X4 1a DAla;
X16 dugc chon tir Aib, Lys, Glu;

X17 1a Ala;
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X20 duoc chon tir Glu va Lys;
X21 duogc chon tir Glu va Ser;
X24 dugce chon tLr Lys, Ser va Glu;
X28 dugc chon tir Ser, Glu va Lys;
X29 1a Ala, hodc khong c6 mit.
6. Hop chat theo didm bat ky trong s6 céc diém tir 1 dén 5, trong d6 X17 1a Ala.

7. Hop chét hodc mudi duoc dung hodc solvat duge dung theo diém bét ky trong sb céc

diém tr 1 dén 5, trong d6 Z dugc chon tir nhdm bao gém:

HSQGTFTSDYSKYLDSARAESFVKWLEST (SEQID NO: 2)
HSQGTFTSDYSKYLDSARAEDFVKWLEET (SEQ ID NO: 3)
HSQGTFTSDYSKYLDKARAEDFVKWLEST (SEQID NO: 4)
HSQGTFTSDYSKYLDSARAEDFVAWLEST (SEQID NO: 5)
HSQGTFTSDYSKYLDEARAKDFVEWLEKT (SEQID NO: 6)
HSQGTFTSDYSKYLDSARAEDFVEWLEST (SEQID NO: 7)
HSQGTFTSDYSKYLESARAEDFVKWLEST (SEQ ID NO: 9)

- HSQGTFTSDYSKYLDSARAEEFVKWLEST (SEQ ID NO: 10)
HSQGTFTSDYSKYLDSARAEDFVSWLEST (SEQID NO: 11)
HSQGTFTSDLSKYLDSARAEDFVKWLEST (SEQ ID NO: 12)
i—ISQGTFTSDYSKYLD-Aib-ARAEDFVKWLEST (SEQID NO: 13)
HSQGTFTSDYSKYLDSARAEDFVKWLES (SEQ IDNO: 14)
HSQGTFTSDYSKYLDEARAEDFVKWLEST (SEQ ID NO: 15)
HSQGTFTSDYSKYLD-Aib-ARAESFVKWLEST (SEQ ID NO: 16)
HSQGTFTSDYSKYLESARAESFVKWLEST (SEQID NO: 17)

| HSQGTFTSDYSKYLDLARAEDFVKWLEST (SEQID NO: 18)
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HSQGTFTSDYSKYLDKRRAEDFVSWLEST
HSQGTFTSDYSKYLDVARAESFVKWLEST
HAQGTFTSDYSKYLD-Aib-ARAESFVKWLEST
HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST

| HSQ-DAla-TFTSDYSKYLD-Aib-ARAESFVKWLEST
HSQGTFTSDVSKYLD-Aib-ARAESFVKWLEST
HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAESFVKWLEST
HSQGTFTSDYSKYLD-Aib-RRAESFVKWLEST
HS-[GIn(Me)]-GTFTSDYSKYLD-Aib-ARAESFVKWLEST
HSQGTFTSDYSKYLDEARAKSFVEWLEKT
HSQGTFTSDYSKYLDEARAKSFVEWLEST
HSQGTFTSDYSKYLD-Aib-ARAKSFVEWLEKT
HSQGTFTSDYSKYLD-Aib-ARAESFVKWLESA
HSQGTFTSDYSKYLD-Aib-ARAESFVKWLEST
HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAESFVKWLEST
HSQGTFTSDYSKYLD-Aib-ARAEEFVSWLEKT
HSQGTFTSDYSKYLD-Aib-ARAEKFVEWLEST
HSQGTFTSDYSKYLD-Aib-ARAEEFVAWLEST
HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEET
HSQGTFTSDYSKYLE-Aib-ARAEEFVKWLEST
 HSHGTFTSDYSKYLD-Aib-ARAEEFVKWLEST
HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVKWLEST
va

HS-[Dap(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVKWLEST
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8. Hop chit theo didm bat ky trong sb céc diém tir 1 dén 5, trong d6 hop chat nay duoc

chon tir nhém bao gdm:

Hy-HSQGTFTSDYSKYLDSARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVKWLEET-OH
Hy-HSQGTFTSDYSKYLDKARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVAWLEST-OH
Hy-HSQGTFTSDYSKYLDEARAKDFVEWLEKT-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVEWLEST-OH
Hy-HSQGTFTSDYSKYLESARAEDFVKWLEST-OH

| Hy-HSQGTFTSDYSKYLDSARAEEFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVSWLEST-OH
Hy-HSQGTFTSDLSKYLDSARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVKWLES-OH
Hy-HSQGTFTSDYSKYLDEARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLESARAESFVKWLEST-OH

| Hy-HSQGTFTSDYSKYLDLARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDKRRAEDFVSWLEST-OH
Hy-HSQGTFTSDYSKYLDVARAESFVKWLEST-OH
Hy-HAQGTFTSDYSKYLD-Aib-ARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVK WLEST-OH
Hy-HSQ-DAla-TFTSDYSKYLD-Aib-ARAESFVKWLEST-OH

Hy-HSQGTFTSDVSKYLD-Aib-ARAESFVKWLEST-OH
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Hy-HS-[Dab(Ac)]-GTFTSDYSKYYLD-Aib-ARAESFVKWLEST-NHZ
Hy-HSQGTFTSDYSKYLD-Aib-RRAESFVKWLEST-OH
Hy-HS-[GIn(Me)]-GTFTSDYSKYLD-Aib-ARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDEARAKSFVEWLEKT-OH
Hy-HSQGTFTSDYSKYLDEARAKSFVEWLEST-OH

- Hy-HSQGTFTSDYSKYLD-Aib-ARAKSFVEWLEKT-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAESFVKWLESA-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAESFVKWLEST-NH,
Hy-HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVSWLEKT-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEKFVEWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVAWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEET-OH
Hy-HSQGTFTSDYSKYLE-Aib-ARAEEFVKWLEST-OH
Hy-HSHGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH,
Hy-HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVKWLEST-OH
Hy-HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH,
Hy-HS-[Dap(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH,

hodc mudi duge dung hodc solvat dugc dung cta no.

9. Cau tric axit nucleic ma hoa hop chét theo diém bat ky trong sé cac didm tir 1 dén 7,
trong d6 R' 1a hydro, R* la OH va Z dugc cu thanh hoan toan béi céc axit amin c6 trong tu
nhién.

10.  Vat truyén biéu hién chira cAu tric axit nucleic theo diém 9.

11.  Té bao chu chira ciu tric axit nucleic theo diém 9 hodc vit truyén bi€u hién theo diém

10.
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12.  Duoc phém chua hop chét, hodc mudi dugc dung hodc solvat dugc dung cua nd, theo

diém _bét ky trong s6 cac diém tir 1 dén 8 va chit mang dugc dung.
13. Hop chat dé dung trong viéc diéu tri bénh, trong d6 hop chit c6 cong thuc I:
R'-Z-R? | I
hozic mudi duge dung hodc solvat duge dung ciia no;
trong do
R' 14 hydro, C, 4 alkyl, axetyl, formyl, benzoyl hozc trifloaxetyl;
R? 1a OH hodc NHy; va
Z la trinh ty axit amin thu dugc tir trinh tu ¢6 cong thirc Ia:
His-Ser-GlIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-
Asp-Ser-Arg-Arg-Ala-Gln-Asp-Phe-Val-Gln-Trp-Leu-Glu-Asn-Thr (Ia)

va con c6 it nhat bon lan thé hodc 1am khuyét axit amin ma chi & cac vi tri cda trinh tu duoc

chontir2, 3, 4, 9, 10, 15,16, 17, 20, 21, 24, 28 va 29, nhu sau:
X2 dugc chon tir-Aib va Ala;
X3 dugce chon tir His, Pro, Dab(Ac), Dap(Ac) va Gln(Me);
X4 la DAla;
X9 la Glu;
X10 dugc chon tir Val, Leu, N-Me-Tyr va N-Me-DTyr;
X15 1a Glu;

X16 duge chon tir Aib, Lys, Glu, Leu, Val, DVal, Phe, His, Arg, Pro, DPro, N-Me-Ser
va N-Me-DSer;

X17 dugc chon tir Ala va Ser;
X20 dugc chon tir Glu va Lys;
X21 duge chon tir Glu, Lys va Ser;

X24 dugc chon tir Lys, Ser, Glu va Ala;
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X28 dugc chon tlr Ser va Lys, va Glu, hoic khoéng c6 mit;

X29 duge chon tir Ser va Ala, hodc khéng c6 mit; véi diéu kién Z khong duoce chon tu:
HSQGTFTSDYSKYLDSARAEDFVKWLEST; va
HSQGTFTSDYSKYLESRRAKEFVEWLEST;

trong d6 hop chét nay c6 hoat tinh ch van glucagon va d6 hoa tan va/hodc do dn dinh duoc cai

thién so véi glucagon tu nhién cua nguoi.
14. | Hop chét theo diém 13 c6 cong thuc I:
R'-Z-R? ' @)
hozc mubi duoc dung hodc solvat dugc dung ctia né;
trong do
R' 14 hydro, C, 4 alkyl, axetyl, formyl, benzoy! hodc trifloaxetyl;
R* 1a OH hogc NH,; va
Z la trinh ty axit amin thu dugc tlr trinh ty ¢6 cong thirc Ia:
His-Ser-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-
| Asp-Ser-Arg-Arg-Ala-Gln-Asp-Phe-Val-Gln-Trp-Leu-Glu-Asn-Thr (Ia)

va con ¢6 it nhat bon lan thé hodc lam khuyet axit amin ma chi & cac vi trf cta trinh tu (duge ky

hi€u la X) duoc chon tir 2, 3, 9, 10, 15, 16, 17, 20, 21, 24, 28 va 29, nhu sau:
X2 dugc chon tir Aib va Ala;
X3 dugc chon tir His va Pro;
X9 la Glu;
X10 duge chon tir N-Me-Tyr va N-Me-DTyr;
X15 1a Glu;

X16 dugce chon tir Aib, Lys, Glu, Leu, Val, DVal, Phe, His, Arg, Pro, DPro, N-Me-Ser
va N-Me-DSer; ,

X17 duogc chon tir Ala va Ser;
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X20 duoc chon tir Glu va Lys;

X21 duoc chon tir Glu, Lys va Ser;
| X24 duoc chon tir Lys, Ser, Glu va Ala;

X28 dugc chon tir Ser va Lys, hodc khong cé mit;
X29 duge chon tir Ser va Ala, hoac khong cé mat;
v6i diéu kién Z khéng duoc chon tir:
HSQGTFTSDYSKYLDSARAEDFVKWLEST; va
HSQGTFTSDYSKYLESRRAKEFVEWLEST;

trong d6 hop chét nay c6 hoat tinh cht van glucagon va d6 hoa tan va/hodc do 6n dinh duoc cai

thién so v6i glucagon tu nhién ctia ngudi.

15. " Hop chét hodc mudi duoc dung hodc solvat duge dung ctia né theo diém 13, trong d¢ it
nhét bdn 14n thé hodc lam khuyét axit amin & céc vi tri ctia trinh tu axit amin (duge ky hiéu 1a
X) duoc chon tur 2, 3, 4, 9, 10, 15, 16, 17, 20, 21, 24, 28 va 29 cua hop chét ¢6 cong thue I 1a

nhu sau:
X2 dugc chon tir Aib va Ala;
X3 duogc chon tir His va Pro;
X4 1a DAla;
X9 1a Glu;
X10 duogc chon tir N-Me-Tyr va N-Me-DTyr;
X15 1a Glu;
X16 dugce chon tir Aib, Lys, Glu, Leu, Val, Phe, His va Arg;
X17 dugce chon tir Ala va Ser;
X20 duogc chon tir Glu va Lys;
X21 dugc chon tir Glu, Lys va Ser;

X24 dugc chon ti Lys, Ser, Glu va Ala;
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X28 dugc chon tir Ser, Glu, va Lys, hodc khong c6 mit;
X29 dugc chon tir Ser va Ala, hodc khong c6 miit.

16.  Hop chét hodc mubi duoc dung hodc solvat duge dung ctia né theo diém 13, trong dé it
nhat bon 1an thé hogc lam khuyét axit amin 13 & céc vi tri clia trinh tyr axit amin (duoc ky hidu 1a
X) duge chon tr 2, 3, 4, 10, 15, 16, 17, 20, 21, 24, 28 va 29 cua hop chét ¢6 cong thuc I, va la

nhu sau:

X2 1a Ala;

| X3 la Dab(Ac), Dap(Ac) va Gln(Me);
X4 1a DAla;
X10 dugc chon tir Leu va Val;
X151a Glu;
X16 dugc chon tr Aib, Lys, Glu, Leu, va Val;
X17 1a Ala;
X20 duogc chon tir Glu va Lys;
X21 dugc chon tir Glu va Ser;

| X24 dugce chon tir Lys, Ser va Glu;
X28 duogc chon tir Ser, Glu va Lys;
X29 1a Ala, hodc khéng c6 mat.

17.  Hop chét hodac mudi duoc dung hodc solvat dugc dung ctia n6 theo diém 13, trong dé it
nhét bén 1an thé hoic lam khuyét axit amin la & cdc vi tri cla trinh ty axit amin (duge ky hiéu 1a

X) duogc chon tir 2, 3, 4, 16, 17, 20, 21, 24, 28 va 29 ctia hgop chét c6 cong thuc I, va la nhu sau:
X2 1a Ala;
X3 la Dab(Ac), Dap(Ac), GIn(Me) hoic His;
. X4 1a DAla;

X16 dugc chon tir Aib, Lys, Glu;
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X17 1a Ala;
X20 dugc chon tir Glu va Lys;
X21 dugc chon tir Glu va Ser;
X24 duoc chon tir Lys, Ser va Glu;
X28 duogc chon tir Ser, Glu va Lys;
X29 1a Ala, hodc khong cé mit.
18.  Hop chit theo diém bét ky trong sé céc diém tir 13 dén 17, trong d6 X17 1a Ala.

19.  Hop chit hodc mubi dugc dung hodc solvat duge dung theo diém bét ky trong sb céac

diém tir 13 dén 17, trong d6 Z duoc chon tir nhém bao gdm:

HSQGTFTSDYSKYLDSARAESFVKWLEST (SEQID NO:2)
HSQGTFTSDYSKYLDSARAEDFVKWLEET (SEQ ID NO: 3)

| HSQGTFTSDYSKYLDKARAEDFVKWLEST (SEQID NO: 4)
HSQGTFTSDYSKYLDSARAEDFVAWLEST (SEQ ID NO: 5)
HSQGTFTSDYSKYLDEARAKDFVEWLEKT (SEQ ID NO: 6)
HSQGTFTSDYSKYLDSARAEDFVEWLEST (SEQIDNO: 7)
HSQGTFTSDYSKYLESARAEDFVKWLEST (SEQID NO:9)
HSQGTFTSDYSKYLDSARAEEFVKWLEST (SEQ ID NO: 10)
HSQGTFTSDYSKYLDSARAEDFVSWLEST (SEQID NO: 11)
HSQGTFTSDLSKYLDSARAEDFVKWLEST (SEQ ID NO: 12)
HSQGTFTSDYSKYLD-Aib-ARAEDFVKWLEST (SEQID NO: 13)
HSQGTFTSDYSKYLDSARAEDFVKWLES (SEQ ID NO: 14)
HSQGTFTSDYSKYLDEARAEDFVKWLEST (SEQ ID NO: 15)
HSQGTFTSDYS_KYLD-Aib-ARAESF VKWLEST (SEQ ID NO: 16)
HSQGTFTSDYSKYLESARAESFVKWLEST (SEQID NO: 17)
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HSQGTFTSDYSKYLDLARAEDFVKWLEST
HSQGTFTSDYSKYLDKRRAEDFVSWLEST
HSQGTFTSDYSKYLDVARAESFVKWLEST
HAQGTFTSDYSKYLD-Aib-ARAESFVKWLEST
HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST
HSQ-DAla-TFTSDYSK YLD-Aib-ARAESFVKWLEST
HSQGTFTSDVSKYLD-Aib-ARAESFVKWLEST

" HS-[Dab(Ac)]-GTFTSDYSK YLD-Aib-ARAESFVK WLEST
HSQGTFTSDYSKYLD-Aib-RRAESFVKWLEST
HS-[GIn(Me)]-GTFTSDYSKYLD-Aib-ARAESFVK WLEST
HSQGTFTSDYSKYLDEARAKSFVEWLEKT
HSQGTFTSDYSKYLDEARAKSFVEWLEST
HSQGTFTSDYSKYLD-Aib-ARAKSFVEWLEKT
HSQGTFTSDYSKYLD-Aib-ARAESFVKWLESA
HSQGTFTSDYSKYLD-Aib-ARAESFVKWLEST

- HS-[Dab(Ac)]-GTFTSDYSK YLD-Aib-ARAESFVKWLEST
HSQGTFTSDYSKYLD-Aib-ARAEEFVSWLEKT
HSQGTFTSDYSKYLD-Aib-ARAEKFVEWLEST
HSQGTFTSDYSKYLD-Aib-ARAEEFVAWLEST
HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEET
HSQGTFTSDYSKYLE-Aib-ARAEEFVKWLEST
HSHGTFTSDYSKYLD-Aib-ARAEEFVKWLEST
HS-[Dab(Ac)J-GTFTSDYSKYLD-Aib-ARAEEFVK WLEST

va
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HS-[Dap(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVKWLEST  (SEQ ID NO: 41).

20.  Hop chét theo diém bat ky trong s6 cac diém tir 13 dén 17, trong d6 hop chat nay dugc

chon tir nhém bao gdm:

Hy-HSQGTFTSDYSKYLDSARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVKWLEET-OH
Hy-HSQGTFTSDYSKYLDKARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVAWLEST-OH
Hy-HSQGTFTSDYSKYLDEARAKDFVEWLEKT-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVEWLEST-OH
Hy-HSQGTFTSDYSKYLESARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEEFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVSWLEST-OH

| Hy-HSQGTFTSDLSKYLDSARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVKWLES-OH
Hy-HSQGTFTSDYSKYLDEARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLESARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDLARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDKRRAEDFVSWLEST-OH

| Hy-HSQGTFTSDYSKYLDVARAESFVKWLEST-OH
Hy-HAQGTFTSDYSKYLD-Aib-ARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-OH

Hy-HSQ-DAIa-TFTSDYSKYLD-Aib-ARAESFVKWLEST-OH
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| Hy-HSQGTFTSDVSKYLD-Aib-ARAESFVKWLEST-OH
Hy-HS-[Dab(Ac)]-GTF TSDYSKYLD-Aib-ARAESFVKWLEST-NH,
Hy-HSQGTFTSDYSKYLD-Aib-RRAESFVK WLEST-OH
Hy-HS-[Gln(Me)]-GTFTSDYSKIYLD-Aib-ARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDEARAKSFVEWLEKT-OH
Hy-HSQGTFTSDYSKYLDEARAKSFVEWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAKSFVEWLEKT-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAESFVKWLESA-OH

| Hy-HSQGTFTSDYSKYLD-Aib-ARAESFVKWLEST-NH,
Hy-HS-[Dab(Ac)]-GTFTSDYSK YLD-Aib-ARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVSWLEKT-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEKFVEWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVAWLEST-OH
Hy-HSQGTFTSDYSK YLD-Aib-ARAEEFVKWLEET-OH
Hy-HSQGTFTSDYSKYLE-Aib-ARAEEFVKWLEST-OH
Hy-HSHGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH,

* Hy-HS-[Dab(Ac)]-GTFTSDYSK YLD-Aib-ARAEEFVK WLEST-OH
Hy-HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAEEF VK WLEST-NH,
Hy-HS-[Dap(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVK WLEST-NH,
hoic mudi duge dung hodc solvat dugc dung ctia no.

21. Hop chét dé dung trong viéc diéu tri chimng giam glucoza huyét, chimg giam glucoza huyét
cép tinh, chimg giam glucoza huyét man tinh, bénh déi théo duong typ 2, chimg giam dung nap
glucoza, bénh dai thao dudng typ 1, bénh béo phi, bénh tim mach vanh, bénh xo vita dong
mach, chimg huyét 4p cao, chimg rdi loan lipit mau, bénh gan nhiém m&, bénh ngd ddc chat

chen B, u do tuy, va bénh Von Gierkes, trong d6 hop chat ¢ cong thie I:
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R'-Z-R2 | @
hodc mudi dugc dung hodc solvat duge dung ctia né;
trong do
R'Ia hydro, C,4 alkyl, axetyl, formyl, benzoyl hoic trifloaxetyl;
~ R?1a OH hogc NH,; va
Z 1a trinh ty axit amin thu dugce tir trinh tu cé cong thire Ia:
His—Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr—Leu—
Asp-Ser-Arg-Arg-Ala-Gln-Asp-Phe-Val-Gln-Trp-Leu-Glu-Asn-Thr (Ia)

va con cé it nhat bon lan thé hodc lam khuyét axit amin ma chi & cac vi tri cla trinh tu duoc

chontwr2,3,4,9,10, 15, 16, 17, 20, 21, 24, 28 va 29, nhu sau:
X2 dugce chon tir Aib va Ala;
X3 dugce chon tir His, Pro, Dab(Ac), Dap(Ac) va GIn(Me);
X4 la DAla;
X9 la Glu;
X10 dugc chon tir Val, Leu, N-Me-Tyr va N-Me-DTyr;
X15 1a Glu;

X16 dugc chon tir Aib, Lys, Glu, Leu, Val, DVal, Phe, His, Arg, Pro, DPro, N-Me-Ser
va N-Me-DSer;

X17 dugc chon tir Ala va Ser;
X20 dugce chon tir Glu va Lys;
X21 dugce chon tu Glu, Lys va Ser;
| X24 duogc chon tr Lys, Ser, Glu va Ala;
X28 duoc chon tir Ser va Lys, va Glu, hodc khong c6 mit;
X29 duge chon tir Ser va Ala, hodc khong cé mit; véi didu kién Z khong duge chon tur:

HSQGTFTSDYSKYLDSARAEDFVKWLEST; va
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- HSQGTFTSDYSKYLESRRAKEFVEWLEST;

trong do hop chét nay c6 hoat tinh chti van glucagon va d hoa tan va/hodc d6 6n dinh duoge cai

thién so véi glucagon tu nhién ctia nguoi.
22.  Hop chit theo diém 21 c6 cong thuc I:
R'-Z-R2 @
hozc mudi duge dung hodc solvat dugc dung ctia no;
trong do
R'1a hydro, C,4 alkyl, axetyl, formyl, benzoyl hodc trifloaxetyl;
R? 1a OH hodc NH,; va
Z la trinh ty axit amin thu duge t trinh tu ¢6 cong thic Ia:
His-Ser-GlIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-
Asp-Ser-Arg-Arg-Ala—Gln—Asp-Phe-Val—Gln—Trp-Leu-Glu-Asn-Thr (Ia)

va con ¢6 it nhat bon lan thé hodc lam khuyét axit amin ma chi & cac vi tri cta trinh tu (dugc ky

hiéu la X) dugc chon tir 2, 3, 9, 10, 15, 16, 17, 20, 21, 24, 28 va 29, nhu sau:
X2 duogc chon tir Aib va Ala;
X3 dugc chon tir His va Pro;
X9 1a Glu;
~ X10 dugc chon tir N-Me-Tyr va N-Me-DTyr;
X151a Glu;

X16 dugc chon tir Aib, Lys, Glu, Leu, Val, DVal, Phe, His, Arg, Pro, DPro, N-Me-Ser
va N-Me-DSer;

X17 dugc chon tir Ala va Ser;
X20 duge chon tr Glu va Lys;
X21 dugce chon tir Glu, Lys va Ser;

X24 dugce chon tir Lys, Ser, Glu va Ala;
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X28 dugc chon tir Ser va Lys, hodc khong c6 mit;
X29 duge chon tir Ser va Ala, hoac khong c6 mit;
v6i diéu kién Z khong dugc chon tur:
HSQGTFTSDYSKYLDSARAEDFVKWLEST; va
HSQGTFTSDYSKYLESRRAKEFVEWLEST;

trong d6 hop chét nay cd hoat tinh chii van glucagon va do hoa tan va/hoic d6 6n dinh duoc cai

thién so v6i glucagon tu nhién clia nguoi.

23.  Hop chét hodc mubi duoc dung hodc solvat duge dung ctia né theo diém 21, trong do it
nhat bdn 1an thé hoac lam khuyét axit amin & cac vi tri cia trinh tw axit amin (duoc ky hiéu la
X) duogc chon tir 2, 3, 4, 9, 10,' 15, 16, 17, 20, 21, 24, 28 va 29 cua hop chét co cong thic I 1a

nhu sau:
X2 dugc chon tir Aib va Ala;
X3 duogc chon tir His va Pro;
X4 la DAla;
X9 la Glu;
X10 dugc chon tir N-Me-Tyr va N-Me-DTyr;
X15 1a Glu;
X16 dugc chon tir Aib, Lys, Glu, Leu, Val, Phe, His va Arg;
X17 duoc chon tir Ala va Ser;
X20 dugc chon tir Glu va Lys;
X21 dugc chon tir Glu, Lys va Ser;
X24 dugc chon tir Lys, Ser, Glu va Ala;
X28 dugce chon tir Ser, Glu, va Lys, hodc khong cé miit;

X29 dugce chon tir Ser va Ala, hodc khong cé mit.
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24.  Hop chét hodc mudi duge dung hodc solvat duge dung ciia né theo diém 21, trong do it
nht bén 1an thé hodc 1am khuyét axit amin 13 & céc vi trf ctia trinh tu axit amin (dwoc ky hiéu 1a
X) duoc chon tir 2, 3, 4, 10, 15, 16, 17, 20, 21, 24, 28 va 29 cua hop chét ¢6 cong thuc I, va 1a

nhu sau:
X2 1a Ala;
X3 1a Dab(Ac), Dap(Ac) va Gln(Me);
X4 1a DAla;
X10 duoc chon tir Leu va Val;
X15 1a Glu;
X16 dugc chon tlr Aib, Lys, Glu, Leu, va Val;
X171a Ala;
X20 duge chon tir Glu va Lys;
X21 duge chon tir Glu va Ser;
X24 duogc chon tir Lys, Ser va Glﬁ;
X28 duoc chon tir Ser, Glu va Lys;
X29 1a Ala, hoac khong c6 mit.

25.  Hop chét hoic mudi duoc dung hodc solvat duge dung ctia né theo diém 21, trong d¢ it
nhit bdn 1an thé hodc lam khuyét axit amin la & cdc vi tri clia trinh tu axit amin (duoc ky hiéu la

X) dugc chon tir 2, 3, 4, 16, 17, 20, 21, 24, 28 va 29 cta hop chét c6 cong thire I, va 1a nhu sau:
X2 la Ala;
X3 la Dab(Ac), Dap(Ac), GIn(Me) hoic His;
X4 1a DAla;
X16 duoc chon tr Aib, Lys, Glu;
X17 1a Ala;

X20 duoc chon tir Glu va Lys;
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X21 dugce chon tir Glu va Ser;
X24 duogc chon tir Lys, Ser va Glu;
X28 dugc chon tir Ser, Glu va Lys;
X29 1a Ala, hoac khong ¢6 mit.
26.  Hop chat theo diém bét ky trong s8 céc diém tir 21 dén 25, trong d6 X17 1 Ala.

27.  Hop chat hoic mudi duoc dung hodc solvat duge dung theo diém bAt ky trong s cac

diém tir 21 dén 25, trong d6 Z dwoc chon tir nhom bao gdm:

HSQGTFTSDYSKYLDSARAESFVKWLEST (SEQ ID NO: 2)
HSQGTFTSDYSKYLDSARAEDFVKWLEET (SEQ ID NO: 3)
HSQGTFTSDYSKYLDKARAEDFVKWLEST (SEQ ID NO: 4)
HSQGTFTSDYSKYLDSARAEDFVAWLEST (SEQ ID NO: 5)
HSQGTFTSDYSKYLDEARAKDFVEWLEKT (SEQ ID NO: 6)
HSQGTFTSDYSKYLDSARAEDFVEWLEST (SEQ ID NO: 7)
HSQGTFTSDYSKYLESARAEDFVK WLEST (SEQ ID NO: 9)
HSQGTFTSDYSKYLDSARAEEFVKWLEST (SEQ ID NO: 10)
HSQGTFTSDYSKYLDSARAEDFVSWLEST (SEQ ID NO: 11)
HSQGTFTSDLSKYLDSARAEDFVKWLEST (SEQ ID NO: 12)
HSQGTFTSDYSKYLD-Aib-ARAEDFVKWLEST (SEQ ID NO: 13)
HSQGTFTSDYSKYLDSARAEDFVKWLES (SEQ ID NO: 14)
HSQGTFTSDYSKYLDEARAEDFVKWLEST (SEQ ID NO: 15)
HSQGTFTSDYSKYLD-Aib-ARAESFVKWLEST (SEQ ID NO: 16)
HSQGTFTSDYSKYLESARAESFVKWLEST (SEQ ID NO: 17)

" HSQGTFTSDYSKYLDLARAEDFVKWLEST (SEQ ID NO: 18)
HSQGTFTSDYSKYLDKRRAEDFVSWLEST (SEQ ID NO: 19)
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HSQGTFTSDYSKYLDVARAESFVKWLEST
HAQGTFTSDYSKYLD-Aib-ARAESFVKWLEST

- HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST
HSQ-DAIa-TFTSDYSKYLD-Aib-ARAESFVKWLEST
HSQGTFTSDVSKYLD-Aib-ARAESFVKWLEST
HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAESFVKWLEST
HSQGTF TSDYSKYLD-Aib-RRAESFVKWLEST
HS-[GIn(Me)]-GTFTSDYSKYLD-Aib-ARAESFVKWLEST
HSQGTFTSDYSKYLDEARAKSFVEWLEKT
HSQGTFTSDYSKYLDEARAKSFVEWLEST

- HSQGTFTSDYSKYLD-Aib-ARAKSFVEWLEKT
HSQGTFTSDYSKYLD-Aib-ARAESFVKWLESA
HSQGTFTSDYSKYLD-Aib-ARAESFVKWLEST
HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAESFVKWLEST
HSQGTFTSDYSKYLD-Aib-ARAEEFVS WLEKT
HSQGTFTSDYSKYLD-Aib-ARAEKFVEWLEST
HSQGTFTSDYSKYLD-Aib-ARAEEFVAWLEST
HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEET
HSQGTFTSDYSKYLE-Aib-ARAEEFVKWLEST
HSHGTFTSDYSKYLD-Aib-ARAEEFVKWLEST
HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVKWLEST
va

HS-[Dap(Ac)]-GTFTSDYSK YLD-Aib-ARAEEFVKWLEST
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28.  Hop chit theo diém bAt ky trong sb céc diém tir 21 dén 25, trong d6 hop chit nay duoc

chon tir nhém bao gdm:

Hy-HSQGTFTSDYSKYLDSARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVKWLEET-OH
Hy-HSQGTFTSDYSKYLDKARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVAWLEST-OH
Hy-HSQGTFTSDYSKYLDEARAKDFVEWLEKT-OH

~ Hy-HSQGTFTSDYSKYLDSARAEDFVEWLEST-OH
Hy-HSQGTFTSDYSKYLESARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEEFVKWLEST-OH
Hy-HSQGTF TSDYSKYLDSARAEDFVSWLEST-OH
Hy-HSQGTFTSDLSKYLDSARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVKWLES-OH
Hy-HSQGTFTSDYSKYLDEARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLESARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDLARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDKRRAEDFVSWLEST-OH
Hy-HSQGTFTSDYSKYLDVARAESFVKWLEST-OH
Hy-HAQGTFTSDYSKYLD-Aib-ARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-OH
Hy-HSQ-DAIa-TFTSDYSKYLD-Aib-ARAESFVKWLEST-OH

- Hy-HSQGTFTSDVSKYLD-Aib-ARAESFVKWLEST-OH
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Hy-HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAESFVKWLEST-NH2
Hy-HSQGTFTSDYSKYLD-Aib-RRAESFVKWLEST-OH
Hy-HS-[GIn(Me)]-GTFTSDYSK YLD-Aib-ARAESFVKWLEST-OH

- Hy-HSQGTFTSDYSKYLDEARAKSFVEWLEKT-OH
Hy-HSQGTFTSDYSKYLDEARAKSFVEWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAKSFVEWLEKT-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAESFVKWLESA-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAESFVKWLEST-NH,
Hy-HS-[Dab(Ac)]-GTFTSDYSK YLD-Aib-ARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVSWLEKT-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEKFVEWLEST-OH

- Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVAWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVK WLEET-OH
Hy-HSQGTFTSDYSKYLE-Aib-ARAEEFVKWLEST-OH
Hy-HSHGTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH,
Hy-HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVKWLEST-OH
Hy-HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH,
Hy-HS-[Dap(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVKWLEST-NH,

hodc mudi duoc dung hodc solvat duge dung cia né.

29. Hop chét dé dung trong viée diéu tri chimg gidm glucoza huyét duoc chon tir nhém gdm
chung gidm glucoza huyét do bénh dai thao duong gy ra, chimg gidm glucoza huyét cip tinh
do insulin gy ra, ching gidm glucoza huyét khong do bénh déi thao dudng gy ra, ching giam
glucoza huyét phan lng, ching gidm glucoza huyét khi doi, chimg giam glucoza huyét do thude
gdy ra, chimg gidm glucoza huyét do cdn gdy ra, chimg gidm glucoza huyét do ndi tit da day

gdy ra, va ching giam glucoza huyét xay ra trong thai ky, trong dé hop chét c6 cong thuc I:
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R'-Z-R? 1))
hozc mudi dugc dung hodc solvat dugc dung ctia nd;
trong do
R'la hydro, C,4 alkyl, axetyl, formyl, benzoyl hodc trifloaxetyl;
R? 1a OH hozc NH,; va
Z la trinh ty axit amin thu duoc tir trinh tu c6 cong thic Ia:
His-Ser-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-
Asp-Ser-Arg-Arg-Ala-Gln-Asp-Phe-Val-GIn-Trp-Leu-Glu-Asn-Thr (Ta)

va con ¢6 it nhat bon lan thé hodc 1am khuyét axit amin ma chi & cac vi tri cta trinh tu duoc

chontr2,3,4,9,10, 15, 16, 17, 20, 21, 24, 28 va 29, nhu sau:
X2 dugc chon tir Aib va Ala;
X3 duoc chon tir His, Pro, Dab(Ac), Dap(Ac) va Gln(Me);
X4 1a DAla;
X9 la Glu;
X10 dugc chon tir Val, Leu, N-Me-Tyr va N-Me-DTyr;
X15 1a Glu;

X16 dugc chon tir Aib, Lys, Glu, Leu, Val, DVal, Phe, His, Arg, Pro, DPro, N-Me-Ser
va N-Me-DSer;

X17 dugce chon tir Ala va Ser;

X20 duogc chon tr Glu va Lys;

X21 dugc chon tir Glu, Lys va Ser;

X24 duge chon tir Lys, Ser, Glu va Ala;

X28 dugc chon tir Ser va Lys, va Glu, hodc khong ¢ mit;

X29 dugce chon tir Ser va Ala, hoic khong ¢6 mit; véi didu kién Z khong duoc chon tur:

| HSQGTFTSDYSKYLDSARAEDFVKWLEST; va
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HSQGTFTSDYSKYLESRRAKEFVEWLEST;

trong do hop chét nay c6 hoat tinh cht van glucagon va dé hoa tan va/hoic do 6n dinh duoc cai

thién so véi glucagon tu nhién ctia ngudi.
30.  Hop chit theo diém 29 ¢6 cong thie I:
| R'-Z-R? @
hozic mudi duge dung hoic solvat dugc dung cta no;
trong d6
R'la hydro, C,4 alkyl, axetyl, formyl, benzoyl hoic trifloaxetyl;
R la OH hoiic NH,; va |
Z 1a trinh ty axit amin thu duge tir trinh tu ¢6 cong thic Ia:
His-Ser-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-
Asp-Ser-Arg-Arg-Ala-Gln-Asp-Phe-Val-Gln-Trp-Leu-Glu-Asn-Thr (Ia)

va con ¢6 it nhat bon lan thé hodc lam khuyét axit amin ma chi & céc vi tri cta trinh tu (duoc ky

hiéu 1a X)) duge chon tir 2, 3, 9, 10, 15, 16, 17, 20, 21, 24, 28 va 29, nhu sau:
X2 duogc chon tir Aib va Ala;
X3 duoc chon tir His Vf;l‘PI'O;
X9 1a Glu;
X10 duogc chon tir N-Me-Tyr va N-Me-DTyr;
X15 la Glu;

X16 duoc chon tir Aib, Lys, Glu, Leu, Val, DVal, Phe, His, Arg, Pro, DPro, N-Me-Ser
va N-Me-DSer; |

X17 duogc chon tir Ala va Ser;
X20 duge chon tir Glu va Lys;
X21 duge chon tir Glu, Lys va Ser;

X24 dugce chon tir Lys, Ser, Glu va Ala;
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- X28 dugc chon tir Ser va Lys, hodc khéng c6 mit;
X29 duge chon tir Ser va Ala, hodc khdng c6 mit;
véi didu kién Z khong duoc chon tir:
HSQGTFTSDYSKYLDSARAEDFVKWLEST; va
HSQGTFTSDYSKYLESRRAKEFVEWLEST;

trong dé hop chét nay c6 hoat tinh chti van glucagon va do hoa tan va/hoic d6 én dinh duoc cai

thién so v6i glucagon tu nhién ctia nguoi.

31.  Hop chét hodc mudi duoc dung hodc solvat duge dung ctia né theo diém 29, trong do it
nhét bén 1an thé hodc lam khuyét axit amin & céc vi tri cia trinh tu axit amin (duoc ky hiéu 1a
X) dugc chon tur 2, 3, 4, 9, 10, 15, 16, 17, 20, 21, 24, 28 va 29 cta hop chét ¢ cong thie I la

nhu sau:
X2 duogc chon tir Aib va Ala;
X3 duoc chon tir His va Pro;
X4 1aDAla;
X9 1a Glu;
X10 dugce chon tir N-Me-Tyr va N-Me-DTyr;
X15 1a Glu;
- X16 dugc chon tir Aib, Lys, Glu, Leu, Val, Phe, His va Arg;
X17 dugc chon tir Ala va Ser;
X20 duogc chon tu Glu va Lys;
X21 duogc chon tir Glu, Lys va Sei';
X24 duogc chon tu Lys, Ser, Glu va Ala;
X28 dugce chon tir Ser, Glu, va Lys, hodc khong cé mit;

X29 dugc chon tir Ser va Ala, hodc khong c¢6 mat.
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32. Hop chét hoic mudi duoc dung hodc solvat duge dung ctia né theo diém 29, trong dé it
nhét bén 1dn thé hozc 1am khuyét axit amin 14 & cac vi tri cla trinh ty axit amin (duoc ky hiéu la
X) dugc chon tir 2, 3, 4, 10, 15, 16, 17, 20, 21, 24, 28 va 29 cua hop chét co cong thuce I, va la

nhu sau:
X2 12 Ala;
- X3 1a Dab(Ac), Dap(Ac) va Gln(Me);
X4 1a DAla;
X10 duoc chon tir Leu va Val;
X15 1a Glu;
X16 dugc chon tir Aib, Lys, Glu, Leu, va Val;
X17 1a Ala; |
X20 duoc chon tir Glu va Lys;
X21 dugc chon tir Glu va Ser;
- X24 dugc chon tr Lys, Ser va Glu;
X28 dugc chon tir Ser, Glu va Lys;
X29 1a Ala, hodc khong c6 mat.

33.  Hop chét hoic mudi dugc dung hodc solvat duge dung ciia né theo diém 29, trong do it
nhét bon 1an thé hodc lam khuyét axit amin 13 & céc vi tri ctia trinh tw axit amin (dwoc ky hiéu Ia

X) duoc chon tir 2, 3, 4, 16, 17, 20, 21, 24, 28 va 29 cta hop chét ¢ cdng thue I, va la nhu sau:
X2 la Ala;
X3 1a Dab(Ac), Dap(Ac), GIn(Me) hoac His;
X4 1a DAla;
| X16 dugc chon tir Aib, Lys, Glu;
X17 1a Ala;

X20 dugc chon tir Glu va Lys;
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X21 dugc chon tir Glu va Ser;
- X24 duoc chon tir Lys, Ser va Glu;
X28 dugc chon tr Ser, Glu va Lys;
X29 1a Ala, hodc khong c6 mit.
34.  Hop cht theo diém bét ky trong s cac diém tir 29 dén 33, trong d6 X17 14 Ala,

35.  Hop chét hoic mudi duoe dung hodc solvat duge dung theo diém bAt ky trong sb céc

diém tir 29 dén 33, trong d6 Z duge chon tir nhém bao gom:

HSQGTFTSDYSKYLDSARAESFVKWLEST (SEQ ID NO: 2)
HSQGTFTSDYSKYLDSARAEDFVK WLEET (SEQ ID NO: 3)
 HSQGTFTSDYSKYLDKARAEDFVKWLEST (SEQ ID NO: 4)
HSQGTFTSDYSKYLDSARAEDFVAWLEST (SEQ ID NO: 5)
HSQGTFTSDYSKYLDEARAKDFVEWLEKT (SEQ ID NO: 6)
HSQGTFTSDYSKYLDSARAEDFVEWLEST (SEQ ID NO: 7)
HSQGTFTSDYSKYLESARAEDFVKWLEST (SEQ ID NO: 9)
HSQGTFTSDYSKYLDSARAEEFVK WLEST (SEQ ID NO: 10)
HSQGTFTSDYSKYLDSARAEDFVSWLEST (SEQ ID NO: 11)
HSQGTFTSDLSKYLDSARAEDFVKWLEST (SEQ ID NO: 12)
| HSQGTFTSDYSKYLD-Aib-ARAEDFVKWLEST (SEQ ID NO: 13)
HSQGTFTSDYSKYLDSARAEDFVKWLES (SEQ ID NO: 14)
HSQGTFTSDYSKYLDEARAEDFVKWLEST (SEQ ID NO: 15)
HSQGTFTSDYSKYLD-Aib-ARAESFVKWLEST (SEQ ID NO: 16)
HSQGTFTSDYSKYLESARAESFVKWLEST (SEQ IDNO: 17)
HSQGTFTSDYSKYLDLARAEDFVKWLEST (SEQ ID NO: 18)
HSQGTFTSDYSKYLDKRRAEDFVSWLEST (SEQ ID NO: 19)

-78-



35574

HSQGTFTSDYSKYLDVARAESFVKWLEST
HAQGTFTSDYSKYLD-Aib-ARAESFVKWLEST
HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEST
HSQ-DAla-TFTSDYSKYLD-Aib-ARAESFVKWLEST
HSQGTFTSDVSKYLD-Aib-ARAESFVKWLEST
| HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAESFVKWLEST
HSQGTFTSDYSKYLD-Aib-RRAESFVKWLEST
HS-[GIn(Me)]-GTFTSDYSK YLD-Aib-ARAESFVKWLEST
HSQGTFTSDYSKYLDEARAKSFVEWLEKT
HSQGTFTSDYSKYLDEARAKSFVEWLEST
HSQGTFTSDYSKYLD-Aib-ARAKSFVEWLEKT
HSQGTFTSDYSKYLD-Aib-ARAESFVKWLESA
HSQGTFTSDYSKYLD-Aib-ARAESFVKWLEST
HS-[Dab(Ac)]-GTFTSDYSK YLD-Aib-ARAESFVKWLEST
| HSQGTFTSDYSKYLD-Aib-ARAEEFVSWLEKT
HSQGTFTSDYSKYLD-Aib-ARAEKFVEWLEST
HSQGTFTSDYSKYLD-Aib-ARAEEFVAWLEST
HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEET
HSQGTFTSDYSKYLE-Aib-ARAEEFVKWLEST
HSHGTFTSDYSKYLD-Aib-ARAEEFVKWLEST
HS-[Dab(Ac)]-GTFTSDYSK YLD-Aib-ARAEEFVK WLEST
va

HS-[Dap(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVKWLEST
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36.  Hop chét theo didm bAt ky trong sb céc diém tir 29 dén 33, trong d6 hop chat nay dugc

chon tir nhém bao gom:

- Hy-HSQGTFTSDYSKYLDSARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVKWLEET-OH
Hy-HSQGTFTSDYSKYLDKARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVAWLEST-OH
Hy-HSQGTF TSDYSKYLDEARAKDFVEWLEKT-OH
Hy-HSQGTFYTSDYSKYLDSARAEDFVEWLEST-OH
Hy-HSQGTFTSDYSKYLESARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEEFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVSWLEST-OH
Hy-HSQGTFTSDLSKYLDSARAEDFVKWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEDFVK WLEST-OH
Hy-HSQGTFTSDYSKYLDSARAEDFVKWLES-OH
Hy-HSQGTF TSDYSKYLDEARAEDFVKWLEST-OH
Hy-HS QGTF‘TSDYSKYLD-Aib-ARAESF VKWLEST-OH
Hy-HSQGTFTSDYSKYLESARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDLARAEDFVKWLEST-OH

- Hy-HSQGTFTSDYSKYLDKRRAEDFVSWLEST-OH
Hy-HSQGTFTSDYSKYLDVARAESFVKWLEST-OH
Hy-HAQGTFTSDYSKYLD-Aib-ARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-_ARAEEFVKWLEST-OH
Hy-HSQ-DAIa-TFTSDYSKYLD-Aib-ARAESFVKWLEST-OH

Hy-HSQGTFTSDVSKYLD-Aib-ARAESFVKWLEST-OH
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Hy-HS-[Dab(Ac)]-GTFTSDYSK YLD-Aib-ARAESFVKWLEST-NH,
Hy-HSQGTFTSDYSKYLD-Aib-RRAESFVKWLEST-OH
Hy-HS-[GIn(Me)]-GTFTSDYSK YLD-Aib-ARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLDEARAKSFVEWLEKT-OH
Hy-HSQGTFTSDYSKYLDEARAKSFVEWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAKSFVEWLEKT-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAESFVKWLESA-OH

| Hy-HSQGTFTSDYSKYLD-Aib-ARAESFVK WLEST-NH,
Hy-HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAESFVKWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVSWLEKT-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEKFVEWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVAWLEST-OH
Hy-HSQGTFTSDYSKYLD-Aib-ARAEEFVKWLEET-OH
Hy-HSQGTFTSDYSKYLE-Aib-ARAEEFVKWLEST-OH
Hy-HSHGTFTSDYSKYLD-Aib-ARAEEFVK WLEST-NH,

' Hy-HS-[Dab(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVK WLEST-OH
Hy-HS-[Dab(Ac)]-GTFTSDYSK YLD-Aib-ARAEEFVK WLEST-NH,
Hy-HS-[Dap(Ac)]-GTFTSDYSKYLD-Aib-ARAEEFVK WLEST-NH,

hodc mudi dugc dung hodc solvat duge dung ctia no.
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Glucoza trong mau (mmol/l)
+/- SEM trung binh

35574

11

- Glucagon, 20 nmol/kg

- Hop chat 14, 60 nmol/kg
& Hop chat 14, 20 nmol/kg

@~ T4 duoc long

30 60 90 120
Thoi gian (phut)

Hinh 1
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DANH MUC TRINH TU
<110> Zealand Pharma A/S
Riber, Ditte
Giehm, Lise
<120> Hop chat tuong tu glucagon va duoc phdm chua hgp chit nay

<130> SJK/FP6907661

<140> PCT/EP2013/065519
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<150> US 61/674,706
<151> 2012-07-23

<150> US 61/785,611
<151> 2013-03-14

<150> DK PA201300360
<151> 2013-06-14

<160> 43

<170> PatentInphién ban 3.3

<210> 1
<211> 29
<212> PRT

<213> Homo sapiens

<400> 1

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

Arg Arg Ala Gln Asp Phe Val Gln Trp Leu Met Asn Thr
20 25
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

2
29
PRT

Trinh tu

Hop chét

His Ser Gln Gly

1

Ala Arg Ala Glu

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

<220>
<223>

<400>

20
3
29
PRT
Trinh tu
Hop chét
3

His Ser Gln Gly

1

Ala Arg Ala Glu

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

20
4
29
PRT
Trinh ty

35574

nhdn tao

tdng -hop

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

Ser Phe Val Lys Trp Leu Glu Ser Thr
25

nhén tao

tdng hop

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

Asp Phe Val Lys Trp Leu Glu Glu Thr
25

nhdn tao
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<220>
<223> Hop chét téng hop

<400> 4

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

Ala Arg Ala Glu Asp Phe Val Lys Trp Leu Glu Ser Thr

20 25
<210> 5
<211> 29
<212> PRT

<213> Trinh tuy nhan tao

<220>
<223> Hgp chét téng hop

<400> 5

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

Ala Arg Ala Glu Asp Phe Val Ala Trp Leu Glu Ser Thr

20 ' 25
<210> 6
<211> 29
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Hogp chit téng hop

<400> 6

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

-85-



35574

Ala Arg Ala Lys Asp Phe Val Glu Trp Leu Glu Lys Thr

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

<220>
<223>

<400>

20
-
29

PRT

Trinh tu

Hop chét

7

His Ser Gln Gly

1

Ala Arg Ala Glu

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

<220>
<223>

<400>

20

8
29
PRT

Trinh tu

Hop chét

8

His Ser Gln Gly

1

Ala Arg Ala Glu

<210>
<211>

20

9
29

25

nhén tao

tdéng hop

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

Asp Phe Val Glu Trp Leu Glu Ser Thr
25

nhdn tao

tdng hop

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

Asp Phe Val Lys Trp Leu Glu Ser Thr
25
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<212>
<213>

<220>
<223>

<400>

35574

PRT

Trinh ty nhan tao

Hop chat téng hop

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

1

5 10 15

Ala Arg Ala Glu Asp Phe Val Lys Trp Leu Glu Ser Thr

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

<220>
<223>

<400>

20 25

10
29
PRT

Trinh ty nhan tao

Hop chédt tdng hop

10

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

1

5 10 15

Ala Arg Ala Glu Glu Phe Val Lys Trp Leu Glu Ser Thr

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

<220>
<223>

20 25

11
29
PRT

Trinh ty nhédn tao

Hop chat tdéng hop
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<400> 11

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

Ala Arg Ala Glu Asp Phe Val Ser Trp Leu Glu Ser Thr
20 25

<210> 12
<211> 29
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Hop chit tdng hop

<400> 12

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

Ala Arg Ala Glu Asp Phe Val Lys Trp Leu Glu Ser Thr

20 25
<210> 13
<211> 29
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Hop chit téng hop

<220>

<221> MOD_RES
<222> (16)..(1le)
<223> Aib
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His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ala

1

5 10 15

Ala Arg Ala Glu Asp Phe Val Lys Trp Leu Glu Ser Thr

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

<220>
<223>

<400>

His Ser Gln Gly

1

20
14
28
PRT
Trinh tu
Hop chéit
14

Ala Arg Ala Glu

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

<220>
<223>

<400>

20
15
29
PRT
Trinh tu
Hop chét
15

His Ser Gln Gly

1

Ala Arg Ala Glu

25

nhén tao

téng hop

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

Asp Phe Val Lys Trp Leu Glu Ser
25

nhén tao

tdng hop

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

Asp Phe Val Lys Trp Leu Glu Ser Thr
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20 25
<210> 16
<211> 29
<212> PRT

<213> Trinh tu nh&n tao
<220>

<223> Hop chét téng hop

<220>

<221> MOD RES
<222> (16)..(1le)
<223> Aib

<400> 16

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

Ala Arg Ala Glu Ser Phe Val Lys Trp Leu Glu Ser Thr

20 25
<210> 17
<211> 29
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Hop chédt téng hop

<400> 17

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

Ala Arg Ala Glu Ser Phe Val Lys Trp Leu Glu Ser Thr
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

20
18
29
PRT
Trinh tu
Hop chit
18

His Ser Gln Gly

1

Ala Arg Ala Glu

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

<220>
<223>

<400>

20
19
29
PRT
Trinh tuv
Hop chét
19

His Ser Gln Gly

1

Arg Arg Ala Glu

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

20

20
29
PRT

35574

25

nhén tao

tédng hop

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

Asp Phe Val Lys Trp Leu Glu Ser Thr
25

nhén tao

téng hop

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

Asp Phe Val Ser Trp Leu Glu Ser Thr
25

Trinh tu nhan tao
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<220>
<223> Hop chdt tdéng hop

<400> 20

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

Ala Arg Ala Glu Ser Phe Val Lys Trp Leu Glu Ser Thr

20 25
<210> 21

211> 29

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Hop chdt téng hop

<220>

<221> MOD_RES
<222> (16)..(16)
<223> Aib

<400> 21

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

Ala Arg Ala Glu Ser Phe Val Lys Trp Leu Glu Ser Thr
20 25

<210> 22
<211> 29
<212> PRT

<213> Trinh tyu nhéan tao

<220>
<223> Hop chit tdéng hop
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<220>

<221> MOD RES
<222> (16)..(16)
<223> Aib

<400> 22

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

Ala Arg Ala Glu Glu Phe Val Lys Trp Leu Glu Ser Thr
20 25

<210> 23
<211> 29
<212> PRT

<213> Trinh tyu nhan tao

<220>
<223> Hop chédt téng hop

<220>

<221> SITE

<222>  (4)..(4)
<223> Xaa la DAla

<220>
<221> MOD_RES
<222>  (16)..(16)
<223> Aib

<400> 23

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

Ala Arg Ala Glu Ser Phe Val Lys Trp Leu Glu Ser Thr
20 25
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<210> 24
<211> 29
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Hgp chit téng hop

<220>
<221> MOD_RES
<222>  (16)..(16)
<223> Aib

<400> 24

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

Ala Arg Ala Glu Ser Phe Val Lys Trp Leu Glu Ser Thr
20 25

<210> 25
<211> 29
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> Hop chit téng hop

<220>

<221> SITE

<222>  (3)..(3)

<223> Xaa la Dab(Ac)

<220>

<221> MOD_RES
<222>  (16)..(16)
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<223> Aib
<400> 25

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

Ala Arg Ala Glu Ser Phe Val Lys Trp Leu Glu Ser Thr

20 25
<210> 26
<211> 29
<212> PRT

<213> Trinh tu -nhén tao

<220>
<223> Hop chit téng hop

<220>

<221> MOD_RES
<222> (16)..(16)
<223> Aib

<400> 26

His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ala
1 -5 10 15

Arg Arg Ala Glu Ser Phe Val Lys Trp Leu Glu Ser Thr

20 25
<210> 27
<211> 29
<212> PRT

<213> Trinh tuy nhan tao

<220>
<223> Hop chdt tdéng hop
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<220>

<221> SITE

<222>  (3)..(3)

<223> Gln(Me), N-delta-methyl-L-glutamine

<220>
<221> MOD_RES
<222>  (16)..(16)
<223> Aib

<400> 27

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

Ala Arg Ala Glu Ser Phe Val Lys Trp Leu Glu Ser Thr
20 25

<210> 28
<211> 29
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Hop chédt tdng hop

<400> 28

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

Ala Arg Ala Lys Ser Phe Val Glu Trp Leu Glu Lys Thr
20 25

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

<213> Trinh tu nhén tao
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<220>
<223> Hop chét tdéng hop

<400> 29

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

Ala Arg Ala Lys Ser Phe Val Glu Trp Leu Glu Ser Thr

20 25
<210> 30
<211> 29
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Hop chit téng hop

<220>

<221> MOD_RES
<222>  (16)..(16)
<223> Aib

<400> 30

His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ala
1 .5 , 10 15

Ala Arg Ala Lys Ser Phe Val Glu Trp Leu Glu Lys Thr

20 25
<210> 31
<211> 29
<212> PRT

<213> Trinh tuy nhéan tao

<220>
<223> Hop chit tdéng hop
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<220>

<221> MOD_RES
<222> (16)..(16)
<223> Aib

<400> 31

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

Ala Arg Ala Glu Ser Phe Val Lys Trp Leu Glu Ser Ala

20 25
<210> 32
<211> 29
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Hop chit tdng hop

<220>

<221> MOD RES
<222> (1l6)..(1l6)
<223> Aib

<400> 32

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

Ala Arg Ala Glu Ser Phe Val Lys Trp Leu Glu Ser Thr

20 ‘ 25
<210> 33
<211> 29
<212> PRT

<213> Trinh tu nhén tao

-08-



35574

<220>
<223> Hop chdt tdéng hop

<220>

<221> SITE

<222>  (3)..(3)

<223> Xaa la Dab (Ac)

<220>

<221> MOD_RES
<222> (1l6)..(16)
<223> Aib

<400> 33

His Ser Xaa Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ala
1 5 ’ 10 15

Ala Arg Ala Glu Ser Phe Val Lys Trp Leu Glu Ser Thr

20 25
<210> 34
<211> 29
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Hop chit tdng hop

<220>
<221> MOD_RES
<222> (16)..(1le6)
<223> Aib

<400> 34

His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ala
1 5 10 15
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Ala Arg Ala Glu Glu Phe Val Ser Trp Leu Glu Lys Thr

20 25
<210> 35
<211> 29
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Hop chédt téng hop

<220>
<221> MOD_RES
<222> (16)..(16)
<223> Aib

<400> 35

His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu. Asp Ala
1 5 10 15

Ala Arg Ala Glu Lys Phe Val Glu Trp Leu Glu Ser Thr

20 25
<210> 36
<211> 29
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Hogp chat tdng hop

<220>
<221> MOD_RES
<222> (16)..(16)

<223> Aib

<400> 36
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His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ala
1 5 10 15

Ala Arg Ala Glu Glu Phe Val Ala Trp Leu Glu Ser Thr

20 25
<210> 37
<211> 29
<212> PRT

<213> Trinh tu nhéan tao

<220>
<223> Hogp chédt tdng hop

<220>
<221> MOD RES
<222>  (16)..(16)
<223> Aib

<400> 37

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

Ala Arg Ala Glu Glu Phe Val Lys Trp Leu Glu Glu Thr

20 25
<210> 38
<211> 29
<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> Hop chit tdng hop

<220>

<221> MOD_RES
<222>  (16)..(16)
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<223> Aib
<400> 38

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

Ala Arg Ala Glu Glu Phe Val Lys Trp Leu Glu Ser Thr

20 25
<210> 39
<211> 29
<212> PRT

<213> Trinh tu nhan tao

<220>
<223> Hop chit téng hop

<220>
<221> MOD RES
<222> (16)..(16)
<223> Aib

<400> 39

His Ser His Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ala
1 5 10 15

Ala Arg Ala Glu Glu Phe Val Lys Trp Leu Glu Ser Thr
20 25

<210> 40
<211> 29
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Hop chédt téng hop
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<220>
<221> SITE
222>  (3)..(3)

<223> Xaa la Dab(Ac)

<220>
<221> MOD_RES

<222> (1le6)..(1l6)
<223> Aib
<400> 40

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

Ala Arg Ala Glu Glu Phe Val Lys Trp Leu Glu Ser Thr

20 25
<210> 41
<211> 29
<212> PRT

<213> Trinh ty nhé&n tao

<220>
<223> Hop chit tdéng hop

<220>

<221> MOD RES
222>  (3)..(3)
<223> Dap (Ac)

<220>
<221> MOD_RES
<222> (16)..(16)
<223> Aib

<400> 41

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

Ala Arg Ala Glu Glu Phe Val Lys Trp Leu Glu Ser Thr

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

<220>
<223>

<400>

20
42
29
PRT
Trinh tu
Hop chét
42

His Ser Gln Gly

1

Ala Arg Ala Glu

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

<220>
<223>

<400>

20
43
29
PRT
Trinh tu
Hop chét
43

His Ser Gln Gly

1

Arg Arg Ala Lys

20

25

nhan tao

tdng hop

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

Asp Phe Val Lys Trp Leu Glu Ser Thr
25

nhé&n tao

téng hop

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

Glu Phe Val Glu Trp Leu Glu Ser Thr
25
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