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(57) Sang ché dé xuat hop chat dong chi van glucagon va GLP-1 hiru hiéu trong diéu tri
bénh tiéu dudng typ 2, béo phi, bénh gan nhiém md khong do ruou (nonalcoholic fatty
liver disease- NAFLD) va/hoic viém gan nhiém m& khéng do ruou (nonalcoholic
steatohepatitis - NASH). Sang ché ciing dé xuat quy trinh san xuét cac hop chat ndy, cac
hop chét trung gian dugc sir dung trong quy trinh nay va duge phdm chira cic hop chit
nay.
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Linh vue k§y thuét dwoe dé cap

Sang ché thudc Iinh vuc y té. Cu thé hon, sang ché thudc linh vuc diéu tri
bénh tidu duong va béo phi va d& cap dén céc hop chét chi van dong thai ca thy thé
glucagon (Gceg) va thu thé peptit-1 giéng glucagon (GLP-1). Cu thé 13, cac chit
twong tu oxyntomodulin/glucagon véi cac cai bién axit amin dugc dua vao dé dicu
bién hoat tinh déi v6i ca thu thé Geg va thu thé GLP-1.

Tinh trang k¥ thuit clia sing ché

Trong vai thap ky qua, ty 1€ méc bénh tiéu duong tiép tuc gia ting. Bénh tiéu
duong typ 2 (T2D) la dang bénh tidu duong phd bién nhéit chiém xp xi 90% trong
tht ca cac bénh tiéu dudng. T2D dugc phan biét bdi muc glucoza trong méu cao do
sw khang insulin. Tiéu chuén chidm séc hién tai dbi v6i T2D bao gdm ché d6 an va
tap luyén cung voi thudc 1am giam murc glucoza hién c6 dung qua duong miéng hodc
tiém. Tuy nhién, nhiéu bénh nhan méc T2D van dugc kiém soat mot cach chua thoa
dang. Bénh tiéu duong khong dugc kiém so4t din dén mot sb tinh trang bénh anh
hudng dén tinh trang bénh tat va ty 1& ti vong cua bénh nhan. Nguyén nhén hang dau
giy tr vong cho bénh nhén tidu duong 13 bién chimg tim mach. Mot trong s6 cac yéu
t5 nguy co chinh déi véi bénh tiéu dudng typ 2 1a béo phi. Phan 16n cac bénh nhan
T2D (~90%) l1a qua cin hodc béo phi. Pa chiing minh duoc rang giam su phét phi co
thé s& din dén cai thién c4c tinh trang bénh tat xay ra dong thdi c6 lién quan dén béo
phi bao gdm c4c trudng hop ting glucoza huyét va cac trudng hop tim mach. Vi vay,
céc liéu phap hiru hiéu trong diéu chinh mirc glucoza va giam thé trong 1a can thiét
dé kidm so4t bénh tot hon.

Mot sb peptit dAn xudt tir tién proglucagon, va cac chét tuong tu no, da dugc
du dinh ding 1am cAc chét tri liéu dé didu trj T2D va béo phi, cu thé 1a, Geg, GLP-1
va oxyntomodulin (OXM). Pre-proglucagon la polypeptit tién chit gdm 158 axit
amin duoc tao ra nhd biét hda trong cac mo dé tao thanh mot ) peptit duoc tao dan

xut tir proglucagon c6 lién quan vé mit chu trac, bao gdm Gceg, GLP-1, peptit-2
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gibng glucagon (GLP-2), va oxyntomodulin (OXM). Céc phan tir nay c6 lién quan
dén nhiéu chiic nang sinh Iy khac nhau, bao gé)m su can béng glucoza ndi moi, su
tiét insulin, 1am rong da day va su sinh trudng bén trong rudt, cling nhu 1a diéu chinh
su hép thu thirc an.

Geg 14 peptit gdm 29 axit amin twong g véi cac axit amin tir 53 dén 81 coa
preproglucagon. OXM 14 peptit gdm 37 axit amin va bao gdm toan bé trinh ty goém
29 axit amin cua Geg véi mot doan mé rong octapeptit & dau tan cling carboxy (céc
axit amin tir 82 dén 89 cta pre-proglucagon va duoc goi la "peptit 1 xen gita" hodc
IP-1). Doan c¢6 hoat tinh sinh hoc chinh cia GLP-1 (GLP-17.36) duogc tao ra dudi
dang peptit gdm 30 axit amin, dugc amit héa & diu tan cung C, twong Gng vai cac
axit amin tir 98 dén 127 cta pre-proglucagon.

Geg gitp duy tri mic glucoza trong mau bang céch gén két véi thu thé Gcegs
trén té bao gan, khién cho gan giai phong glucoza - da dugc du trir & dang glycogen -
thdng qua qua trinh phén giai glycogen. Khi nhitng lugng du trit ndy tré nén suy kiét,
Gog kich thich gan tong hop tiép glucoza bang cach kich thich tao glucoza. Glucoza
nay dugc giai phong vao dong méu, ngin ngira sy phat trién ha duong huyét.

GLP-1 ¢6 cac hoat tinh sinh hoc khac so v6i Geg. Hoat dong ctia né bao gém
kich thich tong hop va tiét insulin, Gc ché sy tiét Geg va e ché sy hip thu thic an.
GLP-1 d3 dugc nhan thiy 13 lam gidm su tang glucoza huyét & nhiing ngudi mic
bénh tiéu dudng. Mot vai chit chi van GLP-1 di dugc phé chudn dé ding trong didu
tri T2D & ngudi, bao gém exenatide, liraglutide, lixisenatide, albiglutide va
dulaglutide. C4c chit cha van GLP-1 nhu vy 1a hitu hi¢u trong diéu chinh luong
glucoza huyét vé6i tic dong c6 loi dén thé trong ma khong giy ra nguy co ha dudng
huyét. Tuy nhién, sy giam thé trong & murc phdi ching do cac tac dung phu & da day-
rudt theo cach phu thudc lidu.

OXM duogc giai phong cung véi GLP-1 tir cac té bao L cta rudt non tuong
xlmg véi sy tiéu thu chit dinh dudng. OXM hoat héa ca thy thé Geg va GLP-1, véi
kha ning hoat hoa ddi véi thu thé Geg cao hon mét chut so véi thu thé GLP-1. N6 it
¢6 hi¢u Iyc hon Geg va GLP-1 nguyén thé trén cac thu thé twong ung cua ching.
Geg nguoi cling c6 kha ning hoat héa ci hai thu thé, mic du ¢ su wu tién hon déi

v6i thy thé Geg so v6i thu thé GLP-1. GLP-1 khéng c6 kha ning hoat héa cac thu
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thé Geg. OXM tham gia vao viée diéu chinh sy hip thu thic dn va thé trong. N6
duoc thé hién 1a ngédn chan sy thém an va Gc ché su hép thu thirc an & nguoi. Trong
nghién ctru trong 4 tudn véi cac dbi trong thira can va béo phi, vide dung OXM dudi
da ba 1dn mdi ngay trudce bita an tao ra sy giam trong luong 2,3 kg so véi 0,5 kg &
nhém gid dugc. Trong thir nghiém nay, budn nén, tic dung phu thudng gip nhét cd
lién quan dén lidu phap trén co s& GLP-1 (nhu exenatide va liraglutide), 1a it xay ra
hon. Trong mdt nghién ctru ngin gon hon, OXM duoc chi ra la lém giam luong calo
liy vio va gia ting mirc tiéu thu ning luong c6 lién quan dén hoat dong & cac ddi
tuong thira cén va béo phi.

Dit liéu ndy goi y rang OXM c6 kha ning tr thanh chit chéng tiéu
duong/béo phi duge dung nap tét. Tuy nhién, OXM boc 16 mot s§ khé khin dé co
thé phat trién thanh chit tri liu c6 thé ton tai v& phuong dién thuong mai. OXM néi
sinh bi phan huy nhanh chéng in vivo boi dipeptidyl peptidaza IV va cac peptidaza
khac cling nhu bi thanh thai nhanh chéng qua than do kich ¢& nhé ctia n6. Vi vay,
mong mudn nhan dién céc peptit ma hoat héa cac thy thé Geg va GLP-1 véi d6 én
dinh chuyén héa tot hon v téc d6 thanh thai 14 giam.

Céc peptit OXM véi cac thay thé axit amin d& cai thién do dn dinh va véi cac
cai bién khac nira dé lam cham sy thanh thai, nhu PEGyl héa hodc lipit hoa, duoc
bdc 16 trude day. Cac peptit khic da duoc chi ra 1a gin két v6i va hoat hoa ca hai thu
thé Geg va thu thé GLP-1 va ngan chin sy gia ting thé trong (xem tai lidu WO
2011/075393 A2 va WO 2012/177444 A2 ching han).

Mic du céc peptit khac ma cha véan ca hai thu thé Geg va GLP-1 1a sén ¢,
van c6 nhu cau ddi véi cac hop chét higu Iuc hon, én dinh hon, ¢6 tic dung l4u hon,
va/hodic dung nap t6t hon c6 ty 1& hoat tinh thy thd Geg (Geg-R)/thu thd GLP-1
(GLP-1-R) d4 dugc t6i wu hoa sao cho hiéu luc va hoat tinh kich thich tiét insulin
ctia cic hop chét giup diéu trj hiéu qua bénh tiéu dudng, tt hon 1a T2D, va cac rdi
loan lién quan. Cy thé 13, vn c6 nhu ciu d6i véi cac hop chét c6 ty 1€ hoat tinh ddng
cht vn Geg-R/GLP-1-R can d6i ma 1am giam thé trong. Ngoai ra, van ¢6 nhu ciu
tao ra cac hop chét véi ty 18 hoat tinh dong chii van Geg-R/GLP-1-R can di gitup
cho viéc phan liéu hing ngay, hai 1in mdi tudn, mot 1an mdi tudn hodc hing thang &

nguoi.
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Bén chét k§ thuat ciia sang ché

Vi véy, sang ché nhim d& xuét cac phuong phap diéu tri hiru hiéu bénh tiéu
dudng, béo phi, bénh gan nhiém m& khong do rwou (nonalcoholic fatty liver disease
- NAFLD) va/hodc viém gan nhi€ém mé khong do ruou (nonalcoholic steatohepatitis
- NASH).

Theo mét khia canh, séng ché d& xudt hop chit ¢ cong thie sau:

His-Xaa2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys-
Lys-Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu-Leu-Xaa28-Gly-Gly-Pro-Ser-Ser-
Gly

trong do

Xaa2 la Aib;

Xaa28 la Glu hodc Ser;

Lys & vi trf 20 dwoc cai bién hoa hoc nhd sw lién hop ciia nhém epsilon-amino cta
mach bén Lys véi axit béo C14-C24 thong qua (i) lién két tryc tiép hodc (i) doan
lién két gitta Lys & vi tri 20 va axit béo C14-C24; va

axit amin dau tan cing C tily ¥ duoc amit héa (SEQ ID NO: 2),

hozic mudi duoc dung cuia no.

Theo mét khia canh khac, sang ché dé xuét hop chét c6 cong thuc sau:

His-Xaa2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys-
Lys-Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu-Leu-Glu-Gly-Gly-Pro-Ser-Ser-Gly

trong do

Xaa2 la Aib;

Lys & vi tri 20 dugc cai bién héa hoc nh¢ su lién hop cuia nhém epsilon-amino cua
mach bén Lys véi axit béo C14-C24 théng qua (i) lién két truc tiép hoic (i1) doan
lién két gitta Lys & vi tri 20 va axit béo C14-C24; va

axit amin d4u tan ciing C tily y duoc amit héa (SEQ ID NO: 3),

hodc muoi dugc dung ctia no.
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Theo mot khia canh khéc nira, sang ché d& xuit hop chit c6 cong thirc sau:

His-Xaa2-GlIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys-
Lys-Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu-Leu-Ser-Gly-Gly-Pro-Ser-Ser-Gly

trong do

Xaa2 1a Aib;

Lys & vi tri 20 duoc cai bién héa hoc nho sy lién hop ctia nhém epsilon-amino cua
mach bén Lys vé6i axit béo C14-C24 thong qua (i) lién két truc tiép hodc (ii) doan
lién két giita Lys & vi tri 20 va axit béo C14-C24; va

axit amin dau tan ciing C tiy ¥ dwoc amit hoa (SEQ ID NO: 4),

hodc mubi duge dung cia noé.

Theo mdt khia canh dugc vu tién cia hop chét theo sang ché, hoic mudi duoc
dung ctia nd, Lys & vi tri 20 duoc cai bién héa hoc bang cach két hop véi axit béo
C14-C24 thong qua doan lién két giita Lys & vi tri 20 va axit béo C14-C24.

Tét hon nita 13, doan lién két nay duoc chon tir nhom gém:

(a)  amino polyetylen glycol carboxylat c6 cong thurc I:
H-{NH-CH>-CH,-[O-CH2-CH2]m-O-(CH2),-CO}-OH (I)

trong d6 m 12 s6 nguyén bt ky tir 1 &én 12, n 13 s6 nguyén bét ky tir 1dén 12,
va p bang 1 hoic 2;

(b)  axit amin dugc chon tir nhém gdm arginin (Arg), asparagin (Asn), axit
aspartic (Asp), glutamin (Gln), axit glutamic (Glu), histidin (His), lysin (Lys),
serin (Ser), threonin (Thr), xitrulin (Cit), ornithin (Orn), sarcosin (Sar), glyxin
(Gly), axit y-aminobutyric (y-Abu) va axit y-glutamic (y-Glu);

(c)  dipeptit dwoc chon tir nhom gdm Ala-Ala, B-Ala-p-Ala, Glu-Glu, Gly-Gly,
Leu-Leu, Ser-Ser, Thr-Thr, y-Glu-y-Glu, Glu-y-Glu, y-Glu-Glu, y-Abu-y-Abu,
axit 6-aminohexanoic-axit 6-aminohexanoic, axit 5-aminovaleric-axit 5-
aminovaleric, axit 7-aminoheptanoic-axit 7-aminoheptanoic va axit 8-

aminooctanoic-axit 8-aminooctanoic;



(d)

(e)
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tripeptit dwgc chon tir nhém gdm Ala-Ala-Ala, B-Ala-B-Ala-B-Ala, Glu-Glu-

Glu, y-Glu-y-Glu-y-Glu, Glu-y-Glu-y-Glu, y-Glu-y-Glu-Glu, y-Glu-Glu-y-Glu,

Gly-Gly-Gly, Gly-Gly-Ser, Ser-Gly-Gly, Gly-Ser-Gly, Gly-Gly-Glu, Glu-

Gly-Gly, Gly-Glu-Gly, Gly-Gly-y-Glu, y-Glu-Gly-Gly, Gly-y-Glu-Gly, Leu-

Leu-Leu va y-Abu-y-Abu-y-Abu;

polypeptit dwoc chon tir nhom gdm (Gly-Gly-Ser)q (Gly-Gly-Gly-Ser), va

(Gly-Gly-Gly-Gly-Ser);, (axit 6-aminohexanoic)s, (axit S-aminovaleric)s, (axit

7-aminoheptanoic)s, va (axit 8-aminooctanoic)s, trong d6 q la s6 nguyén bat

ky tr 2 dén 5, r 14 s6 nguyén bat ky tir 1 dén 3, va s 1a s6 nguyén bat ky tir 4

dén 15; va

doan lién két lién hop trong d6 amino polyetylen glycol carboxylat c6 cong

thire I nhu duge xac dinh & (a) dugc lién hop véi:

1) axit amin dugc chon tr nhom gém Arg, Asn, Asp, Gln, Glu, His, Lys,
Ser, Thr, Cit, Orn, Sar, Gly, y-Abu va y-Glu,

(i)  dipeptit dwoc chon tir nhom gdm Ala-Ala, B-Ala-p-Ala, Glu-Glu, Gly-
Gly, Leu-Leu, Ser-Ser, Thr-Thr, y-Glu-y-Glu, Glu-y-Glu, y-Glu-Glu, y-
Abu-y-Abu, axit 6-aminohexanoic-axit 6-aminohexanoic, axit 5-
aminovaleric-axit S-aminovaleric, axit 7-aminoheptanoic-axit 7-
aminoheptanoic va axit 8-aminooctanoic-axit 8-aminooctanoic;

(iii) tripeptit dwoc chon tir nhém gém Ala-Ala-Ala, B-Ala-B-Ala-p-Ala,
Glu-Glu-Glu, y-Glu-y-Glu-y-Glu, Glu-y-Glu-y-Glu, y-Glu-y-Glu-Glu,
v-Glu-Glu-y-Glu, Gly-Gly-Gly, Gly-Gly-Ser, Ser-Gly-Gly, Gly-Ser-
Gly, Gly-Gly-Glu, Glu-Gly-Gly, Gly-Glu-Gly, Gly-Gly-y-Glu, y-Glu-
Gly-Gly, Gly-y-Glu-Gly, Leu-Leu-Leu va y-Abu-y-Abu-y-Abu; hodc

(iv)  polypeptit dwoc chon tir nhom gom (Gly-Gly-Ser)q (Gly-Gly-Gly-Ser).
va (Gly-Gly-Gly-Gly-Ser);, (axit 6-aminohexanoic)s, (axit 5-
aminovaleric)s, (axit 7-aminoheptanoic)s, va (axit 8-aminooctanoic)s,
trong do q la s6 nguyén bt ky tir 2 d&n 5, r 1a s6 nguyén bat ky tir 1
dén 3, va s 1a s6 nguyén bat ky tir 4 ¢én 15.

Theo mot khia canh dugc vu tién cia hop chét theo sang ché, hoic mudi duge

dung cta né, doan lién két 1a amino polyetylen glycol carboxylat c6 cong thic I:
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H- {NH-CH-CH,-[O-CH;-CHz]m-O-(CH2)p-CO}n-OH (D)

trong d6 m 14 s& nguyén bat ky tr 1 dén 12, n 1a s6 nguyén bat ky tir 1 dén 12, va p
bang 1 hoic 2.

Tét hon 13, n bing 1, 2, 3, 4, 5 hodc 6 va m bang 1 va p bang 1 ddi v6i amino
polyetylen glycol carboxylat c6 cong thirc L.

Tét hon nita 13, n bing 2, m bang 1 va p bing 1 dbi véi amino polyetylen
glycol carboxylat c6 cong thirc L.

Theo mot khia canh duoc wu tién hon nita ciia hop chét theo sang ché, hodc
mudi duge dung cua né, doan lién két 1a axit amin duoc chon tir nhom gdm Arg,
Asn, Asp, Gln, Glu, His, Lys, Ser, Thr, Cit, Orn, Sar, Gly, y-Abu va y-Ghi.

Tét hon 13, axit amin 13 y-Glu.

Theo mot khia canh con t6t hon nita ctia hop chét theo sang ché, hoic mudi
dugc dung ctia nd, doan lién két 1a dipeptit dugc chon tr nhém gbém Ala-Ala, B-Ala-
B-Ala, Glu-Glu, Gly-Gly, Leu-Leu, Ser-Ser, Thr-Thr, v-Glu-y-Glu, Glu-y-Glu, y-
Glu-Glu, y-Abu-y-Abu, axit 6-aminohexanoic-axit 6-aminohexanoic, axit 5-
aminovaleric-axit 5-aminovaleric, axit 7-aminoheptanoic-axit 7-aminoheptanoic va
axit 8-aminooctanoic-axit 8-aminooctanoic.

Tét hon 13, dipeptit 13 y-Glu-y-Glu.

Theo mot khia canh con t6t hon nita cta hop chét theo sang ché, hoac mudi
duoc dung cua nd, doan lién két 1a tripeptit dwgc chon tir nhom gdm Ala-Ala-Ala, B-
Ala-p-Ala-p-Ala, Glu-Glu-Glu, y-Glu-y-Glu-y-Glu, Glu-y-Glu-y-Glu, y-Glu-y-Glu-
Glu, y-Glu-Glu-y-Glu, Gly-Gly-Gly, Gly-Gly-Ser, Ser-Gly-Gly, Gly-Ser-Gly, Gly-
Gly-Glu, Glu-Gly-Gly, Gly-Glu-Gly, Gly-Gly-y-Glu, y-Glu-Gly-Gly, Gly-y-Glu-
Gly, Leu-Leu-Leu va y-Abu-y-Abu-y-Abu.

Theo mot khia canh con t6t hon nita cta hop chét theo sang ché, hoic mudi
duoc dung cta no, doan lién két 13 polypeptit dugc chon tir nhém gém (Gly-Gly-
Ser)q (Gly-Gly-Gly-Ser): va (Gly-Gly-Gly-Gly-Ser), (axit 6-aminohexanoic)s, (axit

5-aminovaleric)s, (axit 7-aminoheptanoic)s, va (axit 8-aminooctanoic)s, trong d6 q la
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s6 nguyén bt ky tir 2 dén 5, r 1a s6 nguyén bat ky tir 1 dén 3, va s 1a s nguyén bét
ky tir 4 dén 15.

Theo mot khia canh con t5t hon nira cia hop chét theo sang ché, hoic mubi duoc
dung cta nd, doan lién két 1a doan lién két lién hop, trong d6 amino polyetylen

glycol carboxylat c6 cong thirc I:
H- {NH-CH;-CH»-[O-CH,-CH2]m-O-(CH2),-CO}»-OH @

trong d6 m 1a s6 nguyén bat ky tir 1 dén 12, n 12 s6 nguyén bat ky tir 1 d&én 12, vap

béng 1 hodc 2,

dugc lién hop véi:

(1) axit amin duoc chon tir nhom gém Arg, Asn, Asp, Gln, Glu, His, Lys Ser,
Thr, Cit, Orn, Sar, Gly, y-Abu va y-Glu;

(i)  dipeptit dugc chon tir nhom gdm Ala-Ala, B-Ala-p-Ala, Glu-Glu, Gly-Gly,
Leu-Leu, Ser-Ser, Thr-Thr, y-Glu-y-Glu, Glu-y-Glu, y-Glu-Glu, y-Abu-y-Abu,
axit 6-aminohexanoic-axit 6-aminohexanoic, axit S5-aminovaleric-axit 5-
aminovaleric, axit 7-aminoheptanoic-axit 7-aminoheptanoic va axit 8-
aminooctanoic-axit 8-aminooctanoic;

(iii)  tripeptit dugc chon tir nhém gdm Ala-Ala-Ala, B-Ala-B-Ala-B-Ala, Glu-Glu-
Glu, y-Glu-y-Glu-y-Glu, Glu-y-Glu-y-Glu, y-Glu-y-Glu-Glu, y-Glu-Glu-y-Glu,
Gly-Gly-Gly, Gly-Gly-Ser, Ser-Gly-Gly, Gly-Ser-Gly, Gly-Gly-Glu, Glu-
Gly-Gly, Gly-Glu-Gly, Gly-Gly-y-Glu, y-Glu-Gly-Gly, Gly-y-Glu-Gly, Leu-
Leu-Leu va y-Abu-y-Abu-y-Abu; hodc

(iv)  polypeptit duoc chon tr nhém gdm (Gly-Gly-Ser)q (Gly-Gly-Gly-Ser): va
(Gly-Gly-Gly-Gly-Ser);, (axit 6-aminohexanoic)s, (axit 5-aminovaleric)s, (axit
7-aminoheptanoic)s, va (axit 8-aminooctanoic)s, trong d6 q la s& nguyén bt
ky tir 2 dén 5, r 1a s6 nguyén batky tir 1 dén 3, vasla sé nguyén bét ky tir 4
dén 15.

Tét hon 14, n bing 1, 2, 3, 4, 5 hodic 6 va m bing 1 va p bang 1 dbi véi amino

polyetylen glycol carboxylat c6 cong thirc L.



31492

Tét hon nita 13, n bing 2, m bang 1 va p bang 1 d6i v6i amino polyetylen
glycol carboxylat c6 cong thuc I.

Ciing t6t hon nita 13, axit amin 1a y-Glu.

Ciing t6t hon nira 13, dipeptit 1a y-Glu-y-Glu.

Theo mot khia canh dugc wu tién cua hop chét theo sang ché, doan lién két 1a
([2-(2-aminoetoxy)-etoxy]-axetyl)2-(y-Glu), trong d6 t bang 1 hoc 2.

T6t hon 14, t bang 1.

Tét hon nita 13, t bang 2.

Theo mot khia canh con t6t hon nita cta hop chét theo sang ché, hoic mudi
dugc dung cuia n6, axit béo C14-C24 1a monoaxit bio hoa hoac diaxit bdo hoa.

Tt hon 13, axit béo 1a monoaxit bio hoa hodc diaxit bdo hoa dugc chon tir
nhém gdm axit myristic (axit tetradecanoic)(C14 monoaxit), axit tetradecandioic
(C14 diaxit), axit palmitic (axit hexadecanoic)(C16 monoaxit), axit hexadecandioic
(C16 diaxit), axit margaric (axit heptadecanoic)(C17 monoaxit), axit heptadecandioic
(C17 diaxit), axit stearic (axit octadecanoic)(C18 monoaxit), axit octadecandioic
(C18 diaxit), axit nonadexylic (axit nonadecanoic)(C19 monoaxit), axit
nonadecandioic (C19 diaxit), axit arachadic (axit eicosanoic)(C20 monoaxit), axit
eicosandioic (C20 diaxit), axit heneicosylic (axit heneicosanoic)(C21 monoaxit), axit
heneicosandioic (C21 diaxit), axit behenic (axit docosanoic)(C22), axit docosandioic
(C22 diaxit), axit lignoxeric (axit tetracosanoic)(C24 monoaxit) va axit
tetracosandioic (C24 diaxit).

Cfing tot hon nita 13, axit béo C14-C24 1 axit myristic

Cfing t&t hon nita 13, axit béo C14-C24 1 axit tetradecandioic.

Ciing t6t hon nita 13, axit béo C14-C24 1a axit palmitic.

Ciing t6t hon nita 13, axit béo C14-C24 14 axit hexadecandioic.

Ciing t6t hon nita 13, axit béo C14-C24 13 axit stearic.

Cfing t&t hon nita 13, axit béo C14-C24 14 axit octadecandioic.

Cfing t&t hon nita 13, axit béo C14-C24 14 axit nonadecandioic.

Ciing t6t hon nita 13, axit béo C14-C24 14 axit arachadic.

Ciing t&t hon nita 13, axit béo C14-C24 1 axit eicosandioic.

Cfing tt hon nira 13, axit béo C14-C24 1a axit docosandioic.
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Theo mot khia canh con tot hon nita ciia hgp chat theo sang che, hodc mudi
duoc dung cta nd, axit amin dau tan cung C dugc amit hoa.

Theo mdt khia canh khac nita, sang ché dé xuat hop chat c6 cong thirc sau:

His-Xaa2-GlIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys-
Lys-Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu-Leu-Glu-Gly-Gly-Pro-Ser-Ser-Gly

trong do Xaa 2 1a Aib;

Lys ¢ vi tri 20 duoc céi bién héa hoc nhd su lién hop ctiia nhém epsilon-amino ctia
mach bén Lys véi ([2-(2-aminoetoxy)-etoxy]-axetyl)2-(y-Glu)-CO-(CH2)16CO2H; va
axit amin d4u tdn cing C dugc amit héa (SEQ ID NO: 5), hoac mudi dugc dung clia
chiing.

Theo mot khia canh khéc nira, sang ché dé xuét hop chét co6 cong thic sau:

His-Xaa2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys-
Lys-Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu-Leu-Glu-Gly-Gly-Pro-Ser-Ser-Gly

trong d6 Xaa 2 1a Aib;

Lys ¢ vi tri 20 dugc cai bién héa hoc nho su lién hop ctia nhém epsilon-amino ctia
mach bén Lys véi ([2-(2-aminoetoxy)-etoxy]-axetyl)2-(y-Glu)-CO-(CH2)18CO2H; va
axit amin dau tin cing C dugc amit hoa (SEQ ID NO: 6);

hoéac mudi duge dung cua nd.

Theo mdt khia canh khic nita, sing ché dé xuat hgp chat c6 cong thirc sau:

His-Xaa2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys-
Lys-Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu-Leu-Ser-Gly-Gly-Pro-Ser-Ser-Gly

trong d6 Xaa 2 1a Aib;

Lys ¢ vi tri 20 duoc cai bién héa hoc nhd su lién hop ctia nhém epsilon-amino cua
mach bén Lys véi ([2-(2-aminoetoxy)-etoxy]-axetyl)z-(y-Glu)2-CO-(CH2)16CO2H; va
axit amin d4u tan cang C duoc amit hoéa (SEQ ID NO: 7);
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hodc mudi dwgc dung ctia no.

Theo mot khia canh khac nita, sing ché dé xuét hop chét c6 cong thic sau:

His-Xaa2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys-
Lys-Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu-Leu-Ser-Gly-Gly-Pro-Ser-Ser-Gly

trong d6 Xaa 2 1a Aib;

Lys ¢ vi trf 20 duoc cai bién hoa hoc nho su lién hop clia nhém epsilon-amino cuia
mach bén Lys v&i ([2-(2-aminoetoxy)-etoxy]-axetyl)2-(y-Glu).-CO-(CH2)1sCO-H; va
axit amin dau tan cing C dugc amit héa (SEQ ID NO: 8);

hodc mudi duge dung cia nd.

Theo mot khia canh khac nira, sang ché dé xuét dugc phém chira hop chét
theo sang ché, hodc mudi duge dung cua nd, va chit mang, chit pha loing hodc t&
duoc duoc dung.

Theo mdt khia canh khéc nita, sang ché @ xult dugc phdm chita hop chét
theo sang ché, hoic mudi duge dung cua nd, cung voi chét mang, chét pha loang
hodc ta duoc dugc dung va cac thanh phén tri liéu khac.

Ciing theo mdt khia canh khac nita, sang ché @& xuit phuong phip didu tri
bénh tidu dudng typ 2 & ddi tugng can diéu tri, bao gdm budce cho dbi twong st dung
lugng hiru hiéu cua hop chit theo sang ché, hoic mudi duoc dung ctia né.

Cfling theo mot khia canh khéc nita, sang ché @& xuit phuong phéap diéu tri béo
phi & dbi tuong cin diéu tri, bao gém budc cho dbi twgng st dung luong hitu hiéu
cta hop chit theo sang ché, hodc mubdi dugc dung clia né.

Ciing theo mot khia canh khéc nira, sdng ché d& xuét phuong phép didu trj
bénh gan nhi®m m& khéng do ruou (NAFLD) & dbi tuong can diéu tri, bao gém
budc cho ddi tuong st dung lwong hiru hiu cua hop chét theo sang ché, hoic mubi
dugc dung ctia no.

Ciing theo mdt khia canh khic nita, sang ché @& xuét phwong phap diéu tri
viém gan nhiém m& khong do rugu (NASH) & d6i twong can diéu tri, bao gbm budc
cho d6i twong stt dung lugng hitu hiu cua hop chét theo sang ché, hodc mudi duoc

dung cua nd.
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Cting theo mdt khia canh khéc nita, sang ché dé xuét a phuong phap gy ra su
giam c4n khong nhim muc dich tri liéu & d6i twong bao gdm budc sir dung luong
hitu hiéu cua hop chét theo sang ché, hodc mubi dugc dung cua no.

Ciing theo mot khia canh khéc nita, sang ché d& xuit hop chét theo sang ché
dé dung trong tri liéu.

Cfing theo mot khia canh khac nira, sang ché d& xudt hop chit theo sang ché
dé dung trong didu tri bénh tiéu duong typ 2.

Ciing theo mét khia canh khac nita, sang ché dé xudt hop chét theo sang ché
dé ding trong diéu trj béo phi.

Ciing theo mot khia canh khac nita, sang ché dé xuit hop chét theo sang ché
dé dung trong didu tri bénh gan nhiém m& khong do rugu (NAFLD).

Cling theo mot khia canh khéc nita, sang ché dé xuit hop chét theo sang ché
dé dung trong didu tri viém gan nhiém m& khéng do ruou (NASH).

Cling theo mot khia canh khac nita, séng ché dé xuat viéc st dung hop chét
theo sang ché dé san xuat thudc dé didu trj bénh tiéu duong typ 2.

Cling theo mét khia canh khac nira, sang ché @& xuit viéc su dung hop chét
theo séng ché dé san xuét thudc dé diéu tri béo phi.

Ciing theo mot khia canh khac nita, séng ché dé xuat viéc st dung hop chit
theo sang ché dé san xuit thudc dé didu tri bénh gan nhiém m& khong do ruou
(NAFLD).

Ciling theo mot khia canh khac nita, sang ché dé xuat viéc sir dung hop chit
theo sang ché dé san xudt thudc dé didu tri viém gan nhiém m& khong do ruou
(NASH).

Ciing theo mot khia canh khéc nita, sang ché dé xuit hop chét trung gian c6

cong thirc sau:
His-Xaa2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys-
Lys-Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu-Leu-Xaa28-Gly-Gly-Pro-Ser-Ser-

Gly

trong d6 Xaa 2 1a Aib;
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Xaa28 1a Glu hodc Ser (SEQ ID NO: 9); va
axit amin dau tin cing C tiy y dugc amit hoa,
hodc mudi duge dung cta no.

Tét hon 13, sang ché dé xuat hop chét trung gian c6 cong thirc sau:

His-Xaa2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys-
Lys-Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu-Leu-Glu-Gly-Gly-Pro-Ser-Ser-Gly

trong d6 Xaa 2 1a Aib; va
axit amin dau tan cing C tiy ¥ dugc amit héa (SEQ ID NO: 10);
hoac mubi duge dung cua nd.

Tét hon nita 13, sang ché d& xuét hop chét trung gian c6 cong thirc sau:

His-Xaa2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys-
Lys-Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu-Leu-Ser-Gly-Gly-Pro-Ser-Ser-Gly

trong d6 Xaa 2 1a Aib; va
axit amin dAu tan cing C tiy ¥ dugc amit hoa (SEQ ID NO: 11),
hodc mudi duoc dung ciia nd.
Ciing theo mot khia canh khac nita, sing ché d8 xuét quy trinh diéu ché hop

chat c6 cdng thuc sau:

His-Xaa2-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys-
Lys-Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu-Leu-Xaa28-Gly-Gly-Pro-Ser-Ser-
Gly

trong d6 Xaa 2 1a Aib; va

Xaa28 1a Glu hodc Ser;

Lys & vi tri 20 duoc cdi bién hoa hoc nhd su lién hop ctia nhém epsilon-amino cua
mach bén Lys véi axit béo C14-C24 thong qua (i) lign két truc tiép hodc (ii) doan
lién két gitta Lys & vi tri 20 va axit béo C14-C24; va
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axit amin diu tan cung C tiy ¥ dwoc amit héa (SEQ ID NO: 2), hodc mudi duge
dung ctia n6, quy trinh nay bao gdm bude:

(i) cai bién hop chét trung gian c6 cong thuc sau:

His—Xaa2—G1n-Gly-Thr—Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp—
Glu-Lys—Lys-Ala-Lys-Glu—Phe-Val-Glu-Trp-Leu-Leu-Xaa28-Gly-Gly-
Pro-Ser-Ser-Gly

trong d6 Xaa2 1a Aib;

Xaa28 1a Glu hoac Ser; va

axit amin dAu tin cing C tiy § dugc amit hoa (SEQ ID NO: 9),
bang cach lién hop nhom epsilon-amino ctia mach bén Lys & vi tri 20 cua hop chit
trung gian v6i axit béo C14-C24, tiy y nho doan lién két.

Tbt hon 14, Lys & vi tri 20 ctia hop chét trung gian duoc cai bién bang cich két
hop véi axit béo C14-C24 nho doan lien két gitta Lys & vi tri 20 va axit béo Cl4-
C24.

Ciing theo mét khia canh khéc nira, sang ché dé xuét hop chéit dugc didu ché
béi quy trinh néu trén.

M3 ta chi tiét sang ché

Hop chit theo sang ché c6 kha ning gan két v&i va hoat héa ca thu thé GLP-1
va thu thé Geg. Hop chét theo sang ché c6 kha nang gdy ra sy giam hép thu thic &n &
cic dbi tugng thira can va béo phi. Hop chét theo séng ché c6 kha ning tao ra tac
dung giam trong lvong t6t hon so véi OXM kiéu hoang & nguoi.

Hop chat theo sang ché c6 thé cai thién kha ning dung nap glucoza va profin
lipit & cac ddi twong bi T2D va/hodc rdi loan chuyén hoéa lién quan va co thé hiru
hiéu hon so véi OXM kiéu hoang & ngudi.

Mot loi thé dic biét cua hop chét theo sang ché 13 & chd tan sb cia céc tac
dung phy, nhu budn non, ma thuong di kém véi liéu phap GLP-1, nhu exenatide va
liraglutide, co6 thé dugc giam hoic loai trir. Vi vy, hop chét theo sang ché c6 thé c6

céc thc dung phu gidm so véi ligu phap GLP-1.
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Hop chét theo sang ché chira polypeptit lién hop véi axit béo. Cac axit béo,
thong qua motif gén két albumin cua ching, c6 thé cai thién céc thong sb duge dong
hoc cua peptit bang cach kéo dai thoi gian ban huy trong huyét tuong va lam giam
tbc do thanh thai. Mic du hop chit theo sang ché dugc mong doi thé hién profin
duge dong hoc duoc cai thién so voi OXM kiéu hoang & ngudi, muc do cai thién
khong thé du béo dugc. Cac tac gia sing ché da kham phé ra rang chidu dai, thanh
phén va vi tri cua axit béo, va tiy y, doan lién két, trong hop chét theo sang ché dan
dén hop chét c6 profin dugc dong hoc mong muén ma c6 thé gitp cho viéc dung lidu
hing ngay, hai 1an mdi tudn, mét 1an mdi tudn hodc héng thang.

Ngoai profin dugc dong hoc dugc cai thién, cac tac gid sang ché cling da
kham pha ra rang chidu dai, thanh phén va vi tri clia axit béo, va tuy y, doan lién két,
1 quan trong dé tdi wu hoa ty 1¢ hoat tinh ddng chii van Geg-R/GLP-1-R.

OXM kiéu hoang & nguoi c6 day di higu lyc va tiém ndng & cac thy thé GLP-
1-R ngudi va Geg-R ngudi. Trinh ty axit amin cua OXM kiéu hoang & ngudi duge
néu dudi day:
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-Met—Asn-Thr-Lys-Arg-Asn-Arg-Asn—Asn-Ile-Ala
(SEQID NO: 1)

Mbt sb hop chét theo sang ché c6 ty 18 can ddi hoat tinh ddng cha van Geg-
R/GLP-1-R. Hoat tinh Geg va GLP-1 cén i nhu duge st dung & day dé chi hop
chét ¢6 4i luc dbi v6i cac thu thé Geg va GLP-1 trong thir nghiém gin két in vitro
gin v6i 1:1, nhu GLP-1/Geg bang 1:1, GLP-1/Geg bang 2:1, GLP-1/Geg bang 3:2,
GLP-1/Geg bang 1:2, hodc GLP-1/Geg bang 2:3. Nghién ctru dugc thuc hién béi cac
tac gia sang ché d boc 10 rang chiéu dai, thanh phan va vj tri cla axit béo 1a quan
trong dé dat duoc ty 18 can d6i hoat tinh dong chii vén Geg-R/GLP-1-R ma n6 la mot
dac trung cta hop chit theo sang ché, cling nhu 12 anh huong dén chu ky ban huy
frong huyét twong, do dn dinh vat 1y, dd tan va dg on dinh in vivo ciia hop chit theo
sang ché.

Mic du sy lién hop clia peptit voi axit béo c¢6 nhung loi ich vé profin duge
dong hoc dugc cai thién va/hodc ty 1€ can d6i hoat tinh dong chi van Geg-R/GLP-1-

R, nguoi ta cling du kién ring hop chét ndy c6 thé mét hoat tinh do c6 khd nang can
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thiép vao mat phan gi¢i lién két cua thy thé Geg hodc thy thé GLP-1. Tuy nhién, da
phat hién ra rang sy lién hop cla gbc lysin & vi tri 20 véi axit béo van giit duoc hoat
tinh in vitro va in vivo & ca hai thy thé & mic d6 16n hon mitc do trong truong hop
khi cac axit amin & cac vi tri khac dugc lién hgp voi axit béo.

Ngoai ra, mot s6 thay thé axit amin tuong timg véi OXM kiéu hoang & ngudi
trong hop chét dwoc yéu cAu bao ho co6 kha ning gia ting hiéu lyc & Geg-R va/hodc
GLP-1-R, bﬁng cach do bu dép su mét hiéu luc do su lién hop véi axit béo trong khi
duy tri dugc ty 1€ thich hop hoat tinh ddng chii van Geg-R/GLP-1-R. Cén luu y rang
sy thay thé mot gdc axit amin trong mét protein cu thé c6 thé anh huéng dén dic tinh
cla toan bd protein, va lwu ¥ ring tac dong téng thé nay c6 thé c6 loi hodc c6 hai cho
hidu luc duge 1y va/hodc d6 n dinh dugc 1. Mot sb su thay thé axit amin c6 thé 1am
tang hiéu lyc nhung c6 anh hudng bét loi dén d6 6n dinh ciia phin tir va ngugc lai.
Céc thay thé axit amin trong hop chit theo sang ché twong ing v6i OXM kiéu hoang
& ngudi (SEQ ID NO: 1) bao gém S2Aib, S16E, R17K, R18K, Q20K, D21E, Q24E,
M27L, N28E hodc N28S va T29G. Ngoai ra, trinh tu dau tan cung C cua OXM,
KRNRNNIA, duoc thay bang trinh ty du tan ciing C GPSSG.

Su thay thé S2Aib bao vé peptit khoi bi phan huy béi peptidaza, cu thé 14,
dipeptidyl peptidaza IV. Sy thay thé S16E, R17K, R18K va Q20K c6 kha nang cai
thién hiéu luc ctia hop chit theo sang ché trong thir nghiém in vitro va cac md hinh
dong vat in vivo. Su thay thé D21E va Q24E c6 kha ning cai thién do 4n dinh cia
hop chat theo sang ché va diéu bién hoat tinh in vitro. Sy thay thé M27L c6 kha nang
bao vé peptit khoi sy oxy hoa gbc methionin. Su thay thé N28E c6 kha ning cai
thién d¢ tan ctia hop chét chira su thay thé nay. Su thay thé N28S ciing c6 kha ning
cai thién do tan cua hop chit chira sy thay thé ndy nhung & muc do khong gidng voi
su thay thé N28E. Tuy nhién, d¢ tan cua hop chét chira su thay thé N28S c6 thé duoc
céi thién bang cach lya chon doan lién két thich hop. Sy thay thé clia gbc asparagin &
vi tri 28 tranh cho kha ndng tdch nhom amit xay ra & vi tri nay.

Viéc loai bd cac géc thudc trinh tu dau tan cung C cua OXM, KRNRNNIA,
6 thé cai thién d6 tan, ma diéu nay co thé 1a do viéc loai bo cac géc arginin. Céc tac
gia sang ché da danh gi4 cic hop chat (i) khong c6 trinh tu dau tan cing C, (ii) cac
hop chét c6 trinh tw dAu tin cing C GPSSG va (iii) cac hop chat c6 trinh ty dau tan
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cing C GPSSGAPPPS. Bét ngos da phat hién ra rang mot s6 hop chat véi trinh ty dau

tan cung C GPSSG hé hién hiéu luc in vivo dugce cai thién & cac mo hinh dong vat so

v6i OXM kiéu hoang & nguoi, cac hop chét khong c6 trinh ty dau tan cung C va cac
hop chit ¢6 trinh ti dAu tn cing C GPSSGAPPPS. Trinh ty dau tan ciing C GPSSG
cling cai thién d do én dinh va do tan cta hop chat theo sang ché so véi OXM kiéu

hoang & nguoi va cac hop chét khong c6 trinh tu dAu tan cing C.

Vi vay, hop chét theo sang ché chira sy thay thé axit amin ma, riéng biét hodc
cung nhau, khong chi c6 kha nang cai thién hiéu luc, ma con c6 kha nang tao ra do
bn dinh vat 1y va cac dic tinh d3 tan dwoc cai thién va do én dinh in vivo gia tang.

Theo mot sb khia canh cta hop chit theo sang ché, axit béo C14-C24 dugc
lién hop v6i nhém epsilon-amino clia mach bén lysin thong qua doan lién két, trong
d6 doan lién Kkét nay dugc chon tir nhom gém:

(a)  amino polyetylen glycol carboxylat c6 cong thue I:

H-{NH-CH,-CH;-[0-CH,-CH2]m-O-(CH2),-CO}»-OH (I)
trong d6 m 14 sé nguyén bat ky ti 1 dén 12, n 1a s6 nguyén bat ky tu 1dén 12,
vap bing 1 hoac 2; -

(b)  axit amin dugc chon tir nhom gém Arg, Asn, Asp, Gln, Glu, His, Lys, Pro,
Ser, Thr, Cit, O, Sar, Gly, y-Abu va y-Glu;

(c)  dipeptit dugc chon tir nhom gdm Ala-Ala, B-Ala-p-Ala, Glu-Glu, Gly-Gly,
Leu-Leu, Pro-Pro, Ser-Ser, Thr-Thr, y-Glu-y-Glu, Glu-y-Glu, y-Glu-Glu, v-
Abu-y-Abu, axit 6-aminohexanoic-axit 6-aminohexanoic, axit 5-aminovaleric-
axit 5-aminovaleric, axit 7-aminoheptanoic-axit 7-aminoheptanoic va axit 8-
aminooctanoic-axit 8-aminooctanoic;

(d) tripeptit dugc chon tir nhom gdm Ala-Ala-Ala, B-Ala-B-Ala-B-Ala, Glu-Glu-
Glu, y-Glu-y-Glu-y-Glu, Glu-y-Glu-y-Glu, y-Glu-y-Glu-Glu, v-Glu-Glu-y-Glu,
Gly-Gly-Gly, Gly-Gly-Ser, Ser-Gly-Gly, Gly-Ser-Gly, Gly-Gly-Glu, Glu-
Gly-Gly, Gly-Glu-Gly, Gly-Gly-y-Glu, y-Glu-Gly-Gly, Gly-y-Glu-Gly, Leu-
Leu-Leu, Pro-Pro-Pro va y-Abu-y-Abu-y-Abu;

(e)  polypeptit dugc chon tr nhom gom (Gly-Gly-Ser)q (Gly-Gly-Gly-Ser): va
(Gly-Gly-Gly-Gly-Ser);, (axit 6-aminohexanoic)s, (axit 5-aminovaleric)s, (axit

7-aminoheptanoic)s, va (axit 8-aminooctanoic)s, trong do6 q la s6 nguyén bét
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Iy tir 2 dén 5, r 13 s6 nguyén bit ky tir 1 dén 3, va s 1a s& nguyén bat ky tr 4

dén 15; va
€3] doan lién két lién hop trong d6 amino polyetylen glycol carboxylat c6 cong

thire I nhu duogc xac dinh & (a) dugc lién hop véi:

(1) axit amin dugc chon tir nhom gém Arg, Asn, Asp, Gln, Glu, His, Lys,

Pro, Ser, Thr, Cit, Orn, Sar, Gly, y-Abu va y-Glu;

(i)  dipeptit dugc chon tir nhom gdm Ala-Ala, p-Ala-B-Ala, Glu-Glu, Gly-
Gly, Leu-Leu, Pro-Pro, Ser-Ser, Thr-Thr, y-Glu-y-Glu, Glu-y-Glu, y-
Glu-Glu, y-Abu-y-Abu, axit 6-aminohexanoic-axit 6-aminohexanoic,
axit 5-aminovaleric-axit 5-aminovaleric, axit 7-aminoheptanoic-axit 7-
aminoheptanoic va axit 8-aminooctanoic-axit 8-aminooctanoic;

(iii)  tripeptit dugc chon tir nhom gdm Ala-Ala-Ala, B-Ala-B-Ala-B-Ala,
Glu-Glu-Glu, y-Glu-y-Glu-y-Glu, Glu-y-Glu-y-Glu, y-Glu-y-Glu-Glu,
v-Glu-Glu-y-Glu, Gly-Gly-Gly, Gly-Gly-Ser, Ser-Gly-Gly, Gly-Ser-
Gly, Gly-Gly-Glu, Glu-Gly-Gly, Gly-Glu-Gly, Gly-Gly-y-Glu, y-Glu-
Gly-Gly, Gly-y-Glu-Gly, Leu-Leu-Leu, Pro-Pro-Pro va y-Abu-y-Abu-
v-Abu; hodc

(iv)  polypeptit dugc chon tir nhom gdm (Gly-Gly-Ser)q (Gly-Gly-Gly-Ser):
va (Gly-Gly-Gly-Gly-Ser),, (axit 6-aminohexanoic)s, (axit 5-
aminovaleric)s, (axit 7-aminoheptanoic)s, va (axit 8-aminooctanoic)s,
trong d6 q 1a sb nguyén bét ky tir 2 dén 5, r 1a s6 nguyén bit ky tir 1
dén 3, va s 1a s6 nguyén bat ky tir 4 dén 15.

Theo cac khia canh dugc wu tién ctia hop chét theo sang ché, doan lién Kkét 1a
amino polyetylen glycol carboxylat c6 cong thirc I, hodc doan lién két lién hop trong
d6 amino polyetylen glycol carboxylat c6 cong thire I duge lién hop véi axit amin,
dipeptit, tripeptit hodc polypeptit, nhu dwgc xac dinh & trén, trong d6 n bang 1, 2, 3,
4, 5 hoac 6, m béng lvap béng 1.

Theo céac khia canh duogc wu tién hon cta hop chét theo sang ché, doan lién
két 1a amino polyetylen glycol carboxylat c6 cong thirc I, hodc doan lién két lién hop

trong d6 amino polyetylen glycol carboxylat c6 cong thirc I dugc lién hop véi axit
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amin, dipeptit, tripeptit hodc polypeptit, nhuw dwoc xac dinh ¢ trén, trong don bé‘mg 2,
mbéng 1 va p bang 1.

Doan lién két amino polyetylen glycol carboxylat c6 cong thuc I, hodc doan
lién két lién hop trong d6 amino polyetylen glycol carboxylat ¢6 cong thirc I dugc
lién hop véi axit amin, dipeptit, tripeptit hodc polypeptit, nhu duge xac dinh ¢ trén,
chira gbc polyetylen glycol nhé (polyetylen glycol - PEG) bao gdm chu trac [-O-
CH2-CH2-]m, trong d6 m 14 s§ nguyén nim trong khoang tir 1 dén 12, (ching han, 1,
2,3,4,5,6,7,8,9, 10, 11, 12). Cac PEG nho nhu vy trong ban m6 ta nay dugc goi

14 "mini-PEG". Theo céc khia canh dugc uu tién, mini-PEG c¢6 cong thirc cAu tric I
H-{NH-CH;-CH2-[O-CH2-CH2]m-O-(CH2),-CO }»-OH (I)

trong d6 m 13 s§ nguyén bat ky tir 1 dén 12, n 1a sé nguyén bt ky tir 1 dén 12 va p
bang 1 hodc 2. T4t hon 13, mini-PEG c¢6 cong thirc chu truc I, trong d6 n bang 1, 2, 3,
4, 5 hodic 6, m bing 1 va p bang 1. Tét hon nita 14, miniPEG ¢6 cong thitc cu tric I
trong d6 n bang 1, m bang 1 va p bing 1. Cac chit phan tng thich hop dé dung trong
phén Ung axyl héa axit amin bang mini-PEG 14 sén c6 trén thi trudng tir cac nha
cung cip, nhu Peptides International (Louisville, KY) va ChemPep, Inc.
(Wellington, FL). Ngoai ra, cac k¥ thuat thich hop dé axyl hoa axit amin bang mini-
PEG duoc mo ta trong ban mé td ndy (xem cac vi du 1-4).

Mini-PEG c¢é cong thitc I 1a miniPEG dugc tao chirc chira mét nhém chic
amin va mdt nhom chirc carboxyl. Nhém chitc carboxyl phan ung véi nhém epsilon-
amino cua mach bén lysin dé tao thanh lién két amit. Nhém chitc amin phan ing véi
nhém carboxyl ctia axit béo. Vi vay, lysin ¢ vi tri 20 cua peptit c6 trinh tw SEQ ID
NO: 2 duoc lién hop véi axit béo C14-C24 théng qua mini-PEG c6 cong thirc L.

Theo cach khéc, khi mini-PEG c6 cong thtc I 1a mdt phan cta doan lién két
lién hop (nghia 12 mini-PEG c6 cong thic I dugc lién hop véi axit amin, dipeptit,
tripeptit hodc polypeptit nhu dugc xac dinh & trén), nhom chirc amin cia mini-PEG
c6 cong thire I phan Gng véi mot nhom chirc cua axit amin, dipeptit, tripeptit hodc
polypeptit nay. Mot nhom churc nira cia axit amin, dipeptit, tripeptit hodc polypeptit

ndy phéan ng v6i nhém carboxyl cta axit béo. Vi vay, lysin & vi tri 20 cta peptit co
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trinh ty SEQ ID NO: 2 dugc lién hop voi axit béo C14-C24 théng qua doan lién két
lién hop nhu duge xac dinh & trén.

Tinh wa nudc ctia mini-PEG c¢6 cong thirc I gitip gia ting do tan cua hop chit
theo sang ché chira doan lién két bao gdm amino polyetylen glycol carboxylat c6
cong thic I hodic doan lién két lién hop trong d6 amino polyetylen glycol carboxylat
c6 cong thirc I duge lién hgp véi axit amin, dipeptit, tripeptit hodc polypeptit, nhu
duoc xac dinh.

Céc doan lién két dugc wu tién chia mini-PEG c6 cong thic I bao gom,
nhung khong giéi han &, ([2-(2-aminoetoxy)-etoxy]-axetyl). va axit 8-amino-3,6-
dioxaoctanoic.

Poan lién két nay ciing c6 thé 1a mot axit amin duy nhit nim giita nhém
epsilon-amino ctia mach bén lysin va axit béo C14-C24. Theo mdt s6 khia canh dwogc
wu tién, axit amin 12 axit amin wa nu6c. Cac axit amin thich hop bao gém Arg, Asn,
Asp, Gln, Glu, His, Lys, Pro, Ser, Thr, Cit, Orn, Sar, Gly, y-Abu va y-Glu.

Theo mot sd khia canh duoc wu tién hon, axit amin 13 y-Glu.

Theo cach khac, doan lién két 1a dipeptit dugc chon tir nhém gém Ala-Ala, B-
Ala-B-Ala, Glu-Glu, Gly-Gly, Leu-Leu, Pro-Pro, Ser-Ser, Thr-Thr, y-Glu-y-Glu,
Glu-y-Glu, y-Glu-Glu, y-Abu-y-Abu, axit 6-aminohexanoic-axit 6-aminohexanoic,
axit 5-aminovaleric-axit 5-aminovaleric, axit 7-aminoheptanoic-axit 7-
aminoheptanoic va axit 8-aminooctanoic-axit 8-aminooctanoic.

Theo mot khia canh khac nita, mdi axit amin cua dipeptit c6 thé giéng hoac
khac véi axit amin khac cua dipeptit, va c6 thé doc lap duge chon tir nhém gdm Ala,
B-Ala, Glu, Gly, Leu, Pro, Ser, Thr, y-Glu, y-Abu, axit 6-aminohexanoic, axit 5-
aminovaleric, axit 7-aminoheptanoic va axit 8-aminooctanoic.

Theo mét s6 khia canh duoc wu tién hon, doan lién két1a v-Glu-y-Glu.

Theo mot s6 khia canh, doan lién két 1a tripeptit trong d6 céc axit amin cua
tripeptit nay ddc lap duoc chon tir nhém gém: Ala, B-Ala, Glu, Gly, Leu, Pro, Ser,
Thr, axit y-aminobutyric (y-Abu), axit y-glutamic (y-Glu), axit 6-aminohexanoic, axit
5-aminovaleric, axit 7-aminoheptanoic, va axit 8-aminooctanoic.

Theo céc khia canh dugc uu tién, doan lién két 1a tripeptit duwoc chon tir nhém

gdm Ala-Ala-Ala, B-Ala-B-Ala-B-Ala, Glu-Glu-Glu, y-Glu-y-Glu-y-Glu, Glu-y-Glu-
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v-Glu, y-Glu-y-Glu-Glu, y-Glu-Glu-y-Glu, Gly-Gly-Gly, Gly-Gly-Ser, Ser-Gly-Gly,
Gly-Ser-Gly, Gly-Gly-Glu, Glu-Gly-Gly, Gly-Glu-Gly, Gly-Gly-y-Glu, y-Glu-Gly-
Gly, Gly-y-Glu-Gly, Leu-Leu-Leu, Pro-Pro-Pro va y-Abu-y-Abu-y-Abu.

Theo mdt s khia canh, doan lién két 13 polypeptit dwoc chon tir nhém gdém
(Gly-Gly-Ser)q  (Gly-Gly-Gly-Ser): va (Gly-Gly-Gly-Gly-Ser),, (axit 6-
aminohexanoic)s, (axit 5-aminovaleric)s, (axit 7-aminoheptanoic)s, va (axit 8-
aminooctanoic)s, trong do q 1a sé nguyén bat ky tir 2 dén 5, r 14 sb nguyén bat ky tir 1
dén 3, va s 13 s6 nguyén bét ky tir 4 dén 15.

Theo mdt khia canh duoc uu tién, doan lién két 12 doan lién két lién hop trong

d6 amino polyetylen glycol carboxylat c6 cong thurc I:
H-{NH-CH>-CHa-[O-CH»-CH2]m-O-(CH2),-CO }n-OH (I)

trong d6 m 1a s6 nguyén bat ky tir 1 dén 12, n 12 sb nguyén bat ky tir 1 dén 12, va p
bang 1 hoic 2,

duoc lién hop véi axit amin, dipeptit, tripeptit hodc polypeptit, nhu duoc xac dinh &
trén.

Theo mot khia canh dugc wu tién, amino polyetylen glycol carboxylat cua
doan lién két lién hop 1a ([2-(2-aminoetoxy)-etoxy]-axetyl)> hodc axit 8-amino-3,6-
dioxaoctanoic.

Theo mdt khia canh dwgc uu tién hon, doan lién két bao gém ([2-(2-
aminoetoxy)-etoxy]-axetyl)2-(y-Glu): (con dugce goi 1a (AEEA),-~(y-Glu)y), trong do t
bang 1 hodc 2. Axit béo va axit gamma-glutamic trong doan lién két dong vai tro 1a
cac chét gén két albumin, va cung cép tiém ning tao ra céc hop chét ¢6 tac dung kéo
dai in vivo. Theo céc khia canh duoc wu tién nhit, hop chét theo sang ché chira lysin
& vi tri 20 ma dugce cai bién hoéa hoc nhd sy lién hop ctia nhém epsilon-amino cla
mach bén lysin v6i ([2-(2-aminoetoxy)-etoxy]-axetyl)z-(y-Glu):-CO-(CH2)4-CO2H,
trong d6 t bang 1 hodc 2 va d bang 16 hodc 18.

Nhu thé hién trén cAu trac héa ho ciia Vi du 1-4, don vi thir nhit cta [2-(2-
amino-etoxy)-etoxy]-axetyl dugc lién két v6i nhém epsilon-amino ctia mach bén

lysin. Pon vi th hai cua [2-(2-Amino-etoxy)-etoxy]-axetyl sau do dugc gan voi
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nhém amio cta don vi thit nhit cia [2-(2-amino-etoxy)-etoxy]-axetyl. Sau d6, don vi
tht nhét cua y-Glu dwoc gin véi nhém amino cta don vi thit hai cua [2-(2-amino-
etoxy)-etoxy]-axetyl thong qua nhém y-carboxyl ciia mach bén. Khi t =2, don vi thi
hai ciia y-Glu dugc gin véi nhém o-amino cia don vi thir nhit cta y-Glu thong qua
nhém y-carboxyl ciia mach bén. Cudi ciing, axit béo dugc gan véi nhém o-amino cla
don vi thi nhét (khi t = 1) hodc don vi tht hai (khi t = 2) cia y-Glu.

Khi doan lién két 1a mét axit amin, dipeptit, tripeptit, hoic polypeptit, nhu
dwoc xé4c dinh & trén, t6t hon 13 axit amin nay, hodc it nhat mot axit amin cia
dipeptit, tripeptit hodc polypeptit, 14 axit amin wa nudc.

Tuwong tu, khi doan lién két 12 doan lién két lién hop trong d6 amino

polyetylen glycol carboxylat c6 cong thirc I:
H-{NH-CH:-CH>-[O-CH2-CH2]m-O-(CH2),-CO },-OH (II)

trong d6 m 13 sb nguyén bat ky tir 1 dén 12, n 1a s6 nguyén bt ky tir 1dén 12, va p
béng 1 hodc 2;

duoc lién hop voi axit amin, dipeptit, tripeptit hodc polypeptit, nhu duoc xac dinh &
trén, t6t hon 1a axit amin nay/it nhit mot axit amin cua axit
amin/dipeptit/tripeptide/polypeptit nay 1a axit amin wa nudc.

Céc axit amin thich hop bao gdm, nhung khong gi6i han &, Arg, Asn, Asp,
Gln, Glu, His, Lys, Pro, Ser, Thr, Cit, Orn, Sar, Gly, y-Abu va y-Glu.

Céc tic gia sang ché d4 kham phé ra rang sy c6 mit cia mot hodc nhidu axit
amin ua nudc trong doan lién két gitp bu lai sw giam d6 tan ma n6 c6 thé thuong
duoc cho 1a xay ra do su thay thé axit amin trong peptit c6 trinh tu SEQ ID NO: 1.
Chang han, trong phuong an trong d6 doan lién két chira ([2-(2-aminoetoxy)-etoxy]-
axetyl)2-(y-Glu),, trong d6 t bang 1 hodc 2, Xaa28 cia peptit c¢6 trinh ty SEQ ID NO:
1 ¢6 thé 14 serin hodc axit glutamic. Viéc lya chon axit glutamic & vi tri 28 cua peptit
c6 SEQ ID NO: 2 gitp cai thién d6 tan cta cac hgp chét nay. Viéc lya chon serin &
vi tri 28 cia peptit cé trinh ty SEQ ID NO: 2 ¢6 thé dugc cho 13 lam giam d¢ tan cua

céc hop chat ndy so véi dd tan ctia cac hop chat ma chi khdc & chd chira gbc axit
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glutamic & vi tri 28. Tuy nhién, axit amin y-Glu thir hai trong doan lién két d3 mo ta
o trén (nghia la t béng 2) giup bu lai sy giam d9 tan duoc dy bao.

Hop chét theo sang ché sir dung axit béo C14-C24 dugc lién hop vé mit hoa
hoc v6i nhom epsilon-amino ctia mach bén lysin b?lng mot lién két truc tiép hoidc
béng mot doan lién két. Thuat ngit “axit béo C14-C24” nhu dugc st dung trong ban
mo ta nay c6 nghia la axit carboxylic véi tir 14 dén 24 nguyén tir cacbon. Axit béo
C14-C24 thich hop d& ding trong séng ché nay c6 thé 1a monoaxit bio hoa hodc
diaxit bdo hoa. Thuat ngit “bdo hoa” ¢ nghia 1a axit béo khong chira céc lién két doi
hodc lién két ba cacbon-cacbon.

Vi du v& céc axit béo C14-C24 bio hoa cu thé ma thich hop cho cac hop chét
va viéc st dung céc hop chét nay dugc boc 16 trong ban md ta bao gdém, nhung
khong gidi han ¢, axit myristic (axit tetradecanoic)(C14 monoaxit), axit
tetradecandioic (C14 diaxit), axit palmitic (axit hexadecanoic)(C16 monoaxit), axit
hexadecandioic (C16 diaxit), axit margaric (axit heptadecanoic)(C17 monoaxit), axit
heptadecandioic (C17 diaxit), axit stearic (axit octadecanoic)(C18 monoaxit), axit
octadecandioic (C18 diaxit), axit nonadexylic (axit nonadecanoic)(C19 monoaxit),
axit nonadecandioic (C19 diaxit), axit arachadic (axit eicosanoic)(C20 monoaxit),
axit eicosandioic (C20 diaxit), axit heneicosylic (axit heneicosanoic)(C21 monoaxit),
axit heneicosandioic (C21 diaxit), axxit behenic (axit docosanoic)(C22), axit
docosandioic (C22 diaxit), axit lignoxeric (axit tetracosanoic)(C24 monoaxit), axit
tetracosandioic (C24 diaxit), bao gdm ca cac dan xuit mach nhanh va dugc thé cia
no.

Theo cac khia canh dwoc wu tién ciia hop chit theo séng ché, axit béo C14-
C24 dugc chon tr nhom gém C14 monoaxit bdo hoa, C14 diaxit bdo hoa, C16
monoaxit bdao hoa, C16 diaxit bdo hoa, C18 monoaxit bdo hoa, C18 diaxit bdo hoa,
C19 diaxit bdo hoa, C20 monoaxit bdo hoa, C20 diaxit bdo hoa, C22 diaxit bdo hoa,
va c4c din xuit mach nhanh va duogc thé cta no.

Theo cac khia canh dugc uwu tién hon cua hop chét theo sang ché, axit béo
C14-C24 duogc chon tr nhém g(“)m axit myristic, axit tetradecandioic, axit palmitic,
axit hexadecandioic, axit stearic, axit octadecandioic, axit nonadecandioic, axit

arachadic, axit eicosandioic va axit docosandioic.
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Tbt hon 13, axit béo C14-C24 13 axit octadecandioic hodc axit eicosandioic.

Céc tac gia sang ché da phat hién ra rang vi trf cta axit béo 13 quan trong aé
thu dwoc hop chét véi ty 1¢ hoat tinh ddng chu van Geg-R/GLP-1-R mong mudn.
Chidu dai va thanh phin cuta axit béo anh huong dén chu ky ban hity ctia hop chét
trong huyét twong, hiéu luc ciia hop chét trong cac md hinh dong vat in vivo va cling
anh huéng dén do tan va do 6n dinh cta hop chét. Sy lién hop ctia peptit duge x4c
dinh trong SEQ ID NO: 2 v6i C14-C24 monoaxit hodc diaxit béo bdo hoa tao ra hop
chit c6 chu ky ban hity mong mubn trong huyét twong, hiéu lyc mong mudn trong
cac md hinh dong vat in vivo va cling c6 cac dac tinh vé @0 tan va d6 6n dinh mong
mudn. Axit myristic, axit tetradecandioic, axit palmitic, axit hexadecandioic, axit
stearic, axit octadecandioic, axit nonadecandioic, axit arachadic, axit eicosandioic va
axit docosandioic 1a cic axit béo dugc dac biét vu tién.

Cu thé 13, sy lién hop clia peptit dwoc x4c dinh trong SEQ ID NO: 2 & gbe
lysin & vi tri 20 v6i axit octadecandioic hodc axit eicosandioic tao ra cdc hop chét
ma: (i) c6 kha niang dat duoc ty 18 hoat tinh dong chii van Geg-R/GLP-1-R mong
mudn, (ii) c6 khé nang cai thién hiéu luc trong cac mé hinh dong vat in vivo va/hodc
(iii) ¢6 kha nang cai thién cac dac tinh vé d6 bn dinh vat Iy va dd tan.

Céc hop chét theo sang ché dugc tao dang bao ché theo cach wu tién 1a dugc
phim dugc ding theo dudng ngoai rudt (vi du, duéi da, trong tinh mach, trong mang
bung, trong co hodc qua da).

Hop chét theo sing ché dién hinh s& dugc ding ngoai dudng tiéu hoa.
Viéc dung ngoai dudng tiéu hoa bao gdm, vi du, ding toan than, nhu bang cach
tiém trong co, trong tinh mach, trong da, hoac trong mang bung. Dudng dung wu
tién 13 tiém dudi da. Hop chét theo sing ché dugc ding cho d6i tuong cung voi
chét mang, chét pha lodng, hodc ta dugc dugc dyng nwh mot phén cua duogc
phém d& diéu tri bénh tiéu duong typ 2, béo phi, NAFLD va/hoic NASH. Dugc
phém ndy c6 thé 1a dung dich hodc hdn dich nhu dung dich hodc hdn dich trong
d6 hop chét theo sang ché dugc tao phirc véi cation kim loai héa tri hai nhu k&m.
Hop chét theo sang ché ciing c6 thé duge bao ché thanh ché phim rin nhu bang
cach dong khé hodc sdy phun, ma sau d6 duoc then dugc hoan nguyén trong

dung dich pha loang thich hop truéc khi sir dung. Cac chit mang dugc dung thich
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hop ¢6 thé chira cic thanh phan tro ma khong phan tmg véi peptit hodc dan xuét
peptit. Cac chit mang dugc dung thich hop dé dung ngoai duong tiéu hoa bao
gdm, vi dy, nuée vo tring, nude mudi sinh 1y, nuéc mubi kim khuan (nuée mubi
chira khoang 0,9% mg/ml ruou benzylic), nudc mudi dém phosphat, dung dich
Hank's, Ringer's-lactat va cic dung dich twong ty. Mot 6 vi du vé cac ta dugc
thich hop bao gém lactoza, dextroza, sucroza, trehaloza, sorbitol, va manitol va
cac chit bao quan nhu phenol va m-cresol.

Céc k¥ thuét bao ché duoc phdm tiéu chuin, nhu cac k§ thuat dugc mo ta
trong tai liéu ctia Remington: The Science and Practice of Pharmacy (D.B. Troy,
Editor, 21st Edition, Lippincott, Williams & Wilkins, 2006), c6 thé duoc st
dung. Hop chét theo sang ché c6 thé dugc bao ché theo cach khac dé dung trong
m4, qua dudng miéng, ding qua da, trong mili, hodc dung qua dudng phdi.

Céc hop chét theo sang ché c6 thé phan tmg v6i bat ky axit trong sO céc axit
hitu co va axit vd co dé tao thanh cac mudi cong axit dugc dung. Céc mubi duogc
dung va cac phuong phép thong thuong dé didu ché ching 13 d4 duogc biét rd trong
linh vuc k¥ thuat. Xem, vi du, P. Stahl, ef al. Handbook of Pharmaceutical Salts:
Properties, Selection and Use, 2nd Revised Edition (Wiley-VCH, 2011). Cac mudi
duoc dung theo sang ché bao gém mudi trifloroaxetat, hydroclorua, va axetat.

Hop chét theo sang ché ¢6 thé dugc st dung dé diéu tri bénh tiéu dudng, dic
biét 1a bénh tidu duong typ 2. Cac déi twong khac ma co thé c6 loi khi didu tri bang
hop chét theo sang ché, bao gém céc d6i tuong bi suy giam dung nap glucoza hodc
suy giam glucoza khi d6i, cac dbi twong ma thé trong cao hon thé trong thong
thudng 14 25% hodc 16n hon theo chiéu cao va cin ning clia d6i tugng, cac ddi tugng
ma c6 mot hodc ca hai bd me méc bénh tiéu duong typ 2, cac dbi tuong ma mic
bénh tiéu dudng trong thdi ky mang thai, va céc d6i twong méic cac rdi loan chuyén
héa nhu céc rdi loan giy ra do sw giam tiét insulin ndi sinh. Hop chét theo sang ché
c6 thé duge st dung dé ngin ngira cho cac dbi tuong bi suy gidm dung nap glucoza
khoi bi phat trién bénh tiéu dwong typ 2, ngin ngira sy hu héng t& bao B thudc tuyén
tuy, gy ra sy ting sinh t& bao B, cai thién chitc ning t& bao B, hoat hoa cac té bao B

dang nga yén, thic day su biét héa cia cac té bao thanh céc t& bao B, kich thich su
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sao chép té bao P, va tic ché su chét c6 lap trinh tir trudc cla cac té bao B. Cac bénh
va tinh trang bénh khac ma cé thé dugc diéu tri hodc phong ngira bang cach st dung
hop chét theo sang ché trong cac phuong phép theo séng ché bao gom: Bénh tiéu
duong khoi phat khi trudng thanh cta thanh nién (Maturity-Onset of the Young -
MODY) (Herman, et al., Diabetes 43:40, 1994); bénh tiéu dudng tw mién tiém ting
& nguoi lon (Latent Autoimmune Diabetes Adult - LADA) (Zimmet, et al., Diabetes
Med. 11:299, 1994); suy giam dung nap glucoza (impaired glucose tolerance - IGT)
(Expert Committee on Classification of Diabetes Mellitus, Diabetes Care 22 (Supp.
1):S5, 1999); suy giam glucoza khi d6i (impaired fasting glucose - IFG) (Charles, et
al., Diabetes 40:796, 1991); bénh tiéu duong trong thoi ky mang thai (Metzger,
Diabetes, 40:197, 1991); hoi chimg chuyén héa X, réi loan m& mAu, tang glucoza
huyét, ting insulin huyét, ting triglyxerit huyét, va khang insulin.

Hop chét theo sang ché ciing c6 thé duoc sir dung trong cac phuong phép theo
sang ché dé didu tri nguyén nhéan thtr phat cua bénh tiéu duong (Expert Committee
on Classification of Diabetes Mellitus, Diabetes Care 22 (Supp. 1):S5, 1999). Céc
nguyén nhan tht phat nhu vdy bao gdm sw du thira glucocorticoit, su du thira
hormon sinh truéng, u tiy thwong than, va bénh tiéu duong giy ra do thudc. Thudc
ma c6 thé gay ra bénh tidu dudng bao gdm, nhung khong gi6i han &, pyriminil, axit
nicotinic, glucocorticoit, phenytoin, hormon tuyén giép, cac chét tiét B-adrenalin, o-
interferon va cac thubc dwoc dung dé didu tri nhiém HIV.

Hop chit theo sang ché c6 thé hiru higu trong ngin chin sy hép thu thirc an va
diéu tri béo phi.

"Luong hiru hiéu" cua hop chét theo sang ché 13 lwong ma tao ra tic dung tri
liéu va/hodc phong ngira mong mudn ma khéng gdy ra cac tac dung phu khéng chip
nhan duoc khi duge ding cho d6i twong. "Téac dung tri liéu mong mudn" bao gém
mot hodc nhidu tac dun trong $6 cac tac dung sau: 1) cai thién céac tri¢u ching c6 lién
quan dén bénh hoic tinh trang bénh; 2) 1dm cham sw khéi phat cta cac tri¢u chimg
c6 lién quan dén bénh hoic tinh trang bénh; 3) 1am tang tudi tho so véi khi khong
didu tri; va 4) 1am cho chét lwong cudc séng tét hon so véi khong didu tri. Vi du,
“lwong hiru hidu” ctia hop chét theo sang ché dé diéu trj T2D 1a lugng ma s& tao ra

su kiém soat nong do glucoza trong mau tot hon so véi khi khong dieu tri, nho do
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lam cham sy khai phat cac bién ching cua bénh tiéu duong nhu bénh vong mac,
bénh than kinh, hodc bénh thin. “Luong hiru hiéu” cta hop chét theo sing ché dé
phong ngira bénh tiéu duong typ 2, vi du & nhimg d6i twong bi suy giam dung nap
glucoza hodc suy gidm glucoza khi d6i, 13 luong ma s& 1am cham, so véi khi khong
didu tri, sy khoi phét ciia su gia ting ndng d6 glucoza huyét ma can phai diéu tri
bang céac thudc chdng ting glucoza huyét nhu sulfonylure, thiazolidindion, insulin,
va/hodc bisguanidin.

“Luong hitu hidu” ciia hop chit theo sang ché dugc ding cho d6i twong ciing
sé phu thudc vao loai va mic d§ nghiém trong cua bénh va phu thudc vao cic dic
diém cta d6i tuong, nhu sitc khoe noéi chung, tudi, gisi tinh, thé trong va do dung
nap thudc. Lidu lwong cta hop chét theo sang ché hiru hiéu dé binh thuong hoa mic
glucoza huyét ctia ddi twong s& phu thudc vao mot sb yéu td, trong sb chiing duoc
bao ham, ma khong gi6i han &, gidi tinh, thé trong va tudi cta di twong, muc d6
nghiém trong cta vi¢c khong c6 kha ning didu chinh muc glucoza huyét, duong
dung va d6 sinh kha dung, profin dugc dong hoc cua peptit, hiéu luc, va viéc bao
ché.

Céc hop chét cu thé theo sang ché nhin chung c6 hiéu qua véi mot pham vi
lidu luong rong. Vi duy, lidu dung 1a mét 1An/tuan c6 thé nidm trong khoang tir 0,05
dén khoang 30 mg/ngudi/tudn. Cac hop chat cu thé theo sang ché co thé dugc phan
liéu ding hang ngay. Ngoai ra, cac hop chét cu thé theo sang ché c6 thé dugc phan
liéu hai 1in mdi tudn, mot 1an mdi tudn hosc hang thang.

“Pbi tugng" 14 dong vat c6 v, tdt hon 1a ngudi, nhung ciing c6 thé 1a dong
vat, bao gém dong vat bau ban (chéng han, ch6, meo, va cac dong vat twong tu),
dong vat trang trai (chéng han, bo, ctru, lon, ngua, va cac dong vat tuong tu) va dong
vat phong thi nghiém (chang han, chudt cdng, chudt nhat, chudt lang, va cac dong
vat tuong tu).

Nhu dugc sir dung trong ban mo ta, thudt ngl “diéu tri” hodc “dé diéu tri” bao
gém vi€c ngan chan, lam cham, chdm dut, hodc dao nguoc sy tién trién hodc mirc do
nghiém trong cua tri¢u chung hodc r6i loan da co.

Thuét ngit “chu ky ban huy trong huyét twong” ding dé chi thoi gian can thiét
d8 mot ntra lwong hop chit twong tmg dwoc thanh thai khéi huyét twong. Thuat ngit
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dugce st dung thay thé 14 “chu ky ban thai”. Thuét ng& “duogc kéo dai” hodc “dai
hon” duoc st dung d6i vi chu ky ban hiy trong huyét trong hodc chu ky ban thai
dé chi ra rang c6 sy ting déng ké vé chu ky ban huy cta hop chét theo sang ché so
véi that phan tir tham chiéu (chang han dang khong dugce lién hop axit béo clia peptit
nay, OXM kiéu hoang & ngudi hodc semaglutide) nhu dwoc xéac dinh trong tinh trang
bénh tuong duong.

Murc d6 thanh thai 1a ti€u chuin dé danh gi4 kha ning cua co thé loai bo thubc
ra khoi hé tun hoan. Khi mirc d6 thanh thai giam do, ching han, sy cai bién dbi véi
thudc, chu ky ban thai s& duge cho 1a gia tang. Tuy nhién, mdi quan hé thuin nghich
ndy chi chinh xéc khi khéng c6 sy thay ddi v& thé tich phan bb. Méi quan h¢ gan
dtng hitu hiéu gilra chu ky ban hury log tuyén tinh cudi cung (T12), d0 thanh thai (C)
va thé tich phan bd (V) dugc dua ra béi biéu thire: T12 = 0,693 (V/C). D thanh thai
khéng chi ra bao nhiéu thudc can phai dugc loai bé ma chi ra thé tich cua dich sinh
hoc nhu mau hodc huyét tuong that s& phai duoc giai phong hoan toan khoi thube dé
Iy giai cho su thai loai. P thanh thai dugc biéu thi dudi dang thé tich trén mot don
vi thoi gian.

Nhu duge st dung trong ban md ta nay, thuat nglt “va nuwdc” dung dé chi dic
tinh c¢6 kha nang hap thu hoi Am mot cach dé dang va mang cic nhom phan cuc
manh dé dang twong tic véi nudc.

Nhu duoc sit dung trong ban md ta nay, “semaglutide” d& cap dén dang tuong
tw GLP-1 duoc tdng hop hoéa hoc ma cé khung peptit va cu trac hoa hoc chung thay
trong s6 ding ki CAS 910463-68-2.

Céc trinh tu axit amin theo sang ché chira chit c4i riéng & tiéu chuin hodc b
ba chit cai dung cho hai muoi axit amin c¢6 trong tu nhién. Ngoai ra, “Aib” 1a axit
alpha amino isobutyric, “Abu” 1d axit aminobutyric, “Orn” la ornithin, “Cit” la
xitrulin va “Sar” 1a sarcosin.

Nhu duge st dung trong ban mo ta ndy, thuat ngit “axit amin d4u tan cing C”
ding dé chi axit amin cubi cing trong trinh ty cla peptit ma chira mot nhém
carboxyl tur do. Axit amin dAu tan cung C cta hop chét theo sang ché 13 Gly & vi tri
34.
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Sang ché ciing bao gdm céc chit trung gian mdi va cac quy trinh hitu dung aé
tébng hop cac hop chit theo sang ché, hodc mudi duge dung cta chung. Cac chét
trung gian va cac hop chét theo sang ché co6 thé duoc didu ché theo nhiéu quy trinh
d3 biét trong linh vyuc. Cu thé, quy trinh st dung tong hop héa hoc duge minh hoa
trong cac Vi du dudi day. Cac bude téng hop cu thé cho mdi quy trinh dwoc mo ta co
thé duogc két hop theo cac cach khac nhau @2 diéu ché cac hop chit theo sang ché,
hodc mudi ctia no. Cac chit phan img va nguyén lidu ban dAu 12 d& dang c6 dugc dbi
véi ngudi ¢ hidu biét trung binh trong linh vuc k¥ thuét nay. CAn hiéu rang cac Vi

du nay khong duoc du dinh dé giéi han pham vi cua sang ché theo céch bét ky.
Vi du thue hién sang ché

Vidul

HXaa2QGTFTSDY SKYLDEKKAKEFVEWLLEGGPSSG

trong d6 Xaa2 1a Aib;

K & vi tri 20 dugce cai bién hoa hoc nho sy lién hop véi nhoém epsilon-amino
ctia mach bén K véi ([2-(2-amino-etoxy)-etoxy]-axetyl)2-(yGlu)1-CO-(CHa2)16-CO2H;
va

axit amin dau tan cung C dugc amit hoa & dang amit bac mot dau tan cung C

(SEQ ID NO: 5).

o g
Hﬁﬁ:}}’m FETSOY BRY EOEKK RN s

i £

FVEWLLEGD P53 Gwtit,

Bidu dd néu trén md ta cAu truc cua hop chét 6 trinh tw SEQ ID NO: 5 (dudi
day duoc dé cap dén nhu 1a “hop chit 17) bang cach st dung ma chit cai tiéu chuén
dung cho axit amin ngoai trir cac gbc Aib2 va K20 & d6 cAu triic clia cac axit amin

nay da duogc mo rong.
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Hop phan peptit ciia hop chit 1 duoc tdng hop bang cach tong hop tuy dong
pha rén c6 st dung phuong phép téng hop héa hoc florenylmetyloxycacbonyl
(Fmoc)/tert-Butyl (t-Bu) trén thiét bi tong hop peptit da thanh phan 12 kénh
Symphony (Protein Technologies, Inc. Tucson, AZ).

Nhua téng hop chira 1% DVB polystyren [én két ngang (Fmoc-Rink-MBHA
Low Loading resin, 100-200 mesh, EMD Millipore, Temecula, CA) & mic thay thé
0,3-0,4 meqg/g. Cic nhom bao vé mach bén tiéu chudn 1a nhu sau: tert-
butyloxycacbonyl (Boc) dbi véi Trp va Lys; tert-butyl este (OtBu) dbi véi Asp va
Glu; tBu d8i véi Ser, Thr va Tyr; va triphenylmetyl (Trt) d6i v6i Gln; N-a-Fmoc-N-
g-4-metyltrityl-L-lysin (Fmoc-Lys(Mtt)-OH) dugc sir dung cho lysin & vi tri 20 cua
SEQ ID NO: 3 va Ng,Nim)-di-Boc-L-histidin (Boc-His(Boc)-OH) dugc sir dung cho
histidin & vi tri 1. Cac nhém Fmoc dugc loai bo truée mdi buée két hop (2 x 7 phtt)
bang cach st dung 20% piperidin trong dimetylformamit (DMF). TAt ca cac bude két
hop axit amin ti€u chuin duoc thuc hién trong 1 gid, bang cach sir dung ty 18 phan ti
gam bﬁng nhau cua axit amin Fmoc (EMD Millipore, Temecula, CA),
diisopropylcarbodiimit (DIC)(Sigma-Aldrich, St. Louis, MO) va Oxyma (Oxyma
Pure, Iris Biotech, Marktredwitz, Germany), ¢ luong du phan tr gam glp 9 lan so
v&i lwong nap peptit theo 1y thuyét va & ndng d6 cubi 12 0,18 M trong DMF.

Hai trudng hop ngoai 18 1a gbe glutamin & vi tri 3 cia SEQ ID NO: 5, ma nd
duoc két hop gip doi (2 x 1 gio), va gde histidin & vi tri 1 ctia SEQ ID NO: 5, ma n6
duoc két hop & lugng du phan tir gam glp 6 1an bang cach st dung 1-Hydroxy-7-
azabenzotriazol (HOAt) thay cho Oxyma trong 18 gid. Sau khi hoan tAt viéc tong
hop peptit mach thing, nhua dugc chuyén dén xiranh polypropylen 25 mL da dugc
niu chdy ding mét lan (Torvig, Niles, MI) dugc lip v6i mot van khéa
polytetrafloetylen (PTFE) (Biotage, Charlotte, NC) va nhém bdo vé 4-metyltrityl
(Mtt) trén lysin & vi tri 20 cia SEQ ID NO: 5 duoc loai bé mdt cach chon loc tr
nhya peptit bang cach sit dung ba chu trinh xt 1y véi 20% hexafloisopropanol
(Oakwood Chemicals, West Columbia, SC) trong DCM (2 x 10 phut va 1 x 45 phut)
dé 16 ra epsilon amin tw do cua lysin & vi trf 20 khién cho no sin sang tham gia phan

tng tiép theo.
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Viéc gén tiép theo clia gbc axit béo-doan lién két nay dugc hoan tat bang cach
thuc hién hai phan Ung két hop lién tiép cua axit [2-(2-(Fmoc-
amino)etoxy)etoxylacetic ~ (Fmoc-AEEA-OH) (ChemPep, Inc. Wellington, FL;
lugng du axit amin glp 3 lan (AA):1-[Bis(dimetylamino)metylen]-1H-1,2,3-
triaéolo[4,5-b]pyridin-3-oxit hexaflophosphat (HATU): N,N-diisopropyletylamin
(DIPEA) [1:1:5 mol/mol] trong thoi gian két hop 3 gio), sau d6 1a phan tmg két hop
gita Fmoc-axit glutamic o-t-butyl este (Fmoc-Glu-OtBu)(Ark Pharm, Inc.
Libertyville IL, lvgng du AA gip 3 1an:HATU:DIPEA [1:1:5 mol/mol] trong thoi
gian két hop 3 gio). Trong mdi trudng hop, gdc Fmoc dugc loai bé nhu da mo ta trén
day. Cudi cing, axit mono-OtBu-octadecandioic (WuXi AppTec, Shanghai, China)
duoc két hop vao nhua trong 18 gid bang cach sir dung lugng du axit:HATU:DIPEA
ga“ip 3 1an (1:1:5 mol/mol).

Sau khi qua trinh tong hop hoan tat, nhua peptit dugc rua bang diclometan
(DCM), dietyl ete va dugc 1am kho k¥ bang khéng khi bang cach hit chan khong
xiranh trong 5 phut. Nhya kho duoc xur ly bang hdn hop tich (axit trifloaxetic
(TFA): anisol: nuéc: triisopropylsilan, 88:5:5:2 v/v) trong 2 gi¢' & nhiét dg trong
phong dé giai phong peptit khoi cht mang ran va loa bo tht c4 cac nhom bdo vé
mach bén. Nhua nay dugc loc khoi, dugc rira hai lan bﬁng TFA nguyén chét, va dich
loc két hop duoc xir Iy bang dietyl ete lanh dé Két tha peptit tho. Sau d6, hon dich
peptit/ete duge ly tdm ¢ 4000 vong/phuat @8 tao thanh vién két rén, phin dich ndi
dugc gan, va vién két rin dugc nghién véi ete hai lan nita va dugc lam kho trong
chan khong. Peptit thd dugc hoa tan trong 20% axetonitril/nuéc va duge tinh ché
béng RP-HPLC trén cot didu ché C8 (Luna 21 x 250 mm, Phenomenex, Torrance,
CA) v6i gardien tuyén tinh gdm axetonitril va nuge bang cach st dung ba hé dém
khac nhau:

1) 0,1 M amoni axetat trong nudc, pH 5,0;

2) 0,1 % TFA trong nuéc; va

3) 5% axit axetic trong nudc.

Dong kho tiép theo phan gom san phidm chinh cubi cung thu dugc m_uéi peptit

axetat da dong kho.
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Trong qué trinh tdng hop duge thuc hién vé co ban nhu dd mo ta trén day, do
tinh khiét cia hop chat 1 dwoc dénh gia bang cach sit dung RP-HPLC phan tich va
duoc nhén thay 1a >97%.

Khéi luong phan ti duge xéac dinh bang MS phun dién phén tich. Khéi luong
phén tir cua hop chit 1 duoc tinh 13 4535,0 Dalton trong khi khéi heong phan tr
trung binh da dugc xoan lai quan sat dugc 1a 4535,0 Dalton va quan sat théy cac ion
sau day: 1512,3 (M+3H), 1134,3 (M+4H), 908 (M+5H).

Vidu 2
HXaa2QGTFTSDY SKYLDEKKAKEFVEWLLEGGPSSG

trong d6 Xaa2 1a Aib;

K & vi tri 20 dugc cai bién hoa hoc nhd sy lién hop véi nhém epsilon-amino
cta mach bén K vai ([2-(2-amino-etoxy)-etoxy]-axetyl)z-(yGlu)1—CO-(CH2)13-CO:H;
va

axit amin dau tin cung C dugc amit hoa & dang amit bac mot dau tan cung C

(SEQ ID NO: 6).

&,

y o

Hm—ﬁvﬁﬁjﬁﬁGTFTSﬁ? SKYLUEKKAS EEVEWLLESSH: PESG-HN,

Bidu dd néu trén mb ta cAu trac cua hop chét c6 trinh ty SEQ ID NO: 6 (dudi
day dugc dé cap dn nhu 14 “hop chit 2”) bang cach st dung ma chit cai tiéu chuén
ding cho axit amin ngoai trir cac gbc Aib2 va K20 ¢ d6 cAu tric cla céc axit amin
nay da dugc mo rong.

Hop chéit 2 duoc téng hop nhu trong vi du 1, chi khic la axit mono-OtBu-
eicosandioic (WuXi AppTec, Shanghai, China) duoc két hop véi nhya trong 18 gio
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bing cach sir dung Iwong du AA gip 3 1an:HATU:DIPEA (1:1:5 mol/mol), ma
khong phai 1 axit mono-OtBu-octadecandioic nhu trong vi du 1.

Khéi lugng phan tir ciia hop chét 2 duoc tinh 13 4563,1 Dalton trong khi khéi
luong phén tir trung binh da duoc xo4n lai quan sat dugc 1a 4562,9 Dalton va quan
sat thiy céc ion sau day: 1521,7 (M+3H), 1141,3 (M+4H), 913,5 (M+5H).

Vidu3

HXaa2QGTFTSDYSKYLDEKKAKEFVEWLLSGGPSSG

trong d6 Xaa2 1a Aib;

K & vi tri 20 duge cai bién hoa hoc nho sy lién hop v6i nhom epsilon-amino
ctia mach bén K véi ([2-(2-amino-etoxy)-etoxy]-axetyl)z-(yGlu)2-CO-(CHz2)16-CO2H;
va

axit amin dau tan cung C dwgc amit hda & dang amit bac mot dau tan cing C

(SEQ ID NO: 7).

awxj\'-afanTsnv?smmuxm“

£

Bidu dd néu trén md ta cAu triic cia hop chét c6 trinh tw SEQ ID NO: 7 (duéi
day duogc dé cép dén nhu 12 “hop chit 3”) bang cach sir dung ma chir cai tiéu chuén
dung cho axit amin ngoai trir cac gbc Aib2 va K20 & do cAu tric cla cc axit amin
nay da dugc mé rong.

Hop chét 3 duoc t6ng hop nhu trong vi du 1, chi khac 12 mot gbc Fmoc-Glu-

OtBu nita dwoc bd sung vao chu trinh tong hop doan lién két.
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Khéi lugng phan it ciia hop chét 3 dugc tinh 14 4622,1 Dalton trong khi khi
lugng phén tir trung binh da duoc xo4n lai quan sat dugc 1a 4621,9 Dalton va quan
sat thiy cac ion sau day: 1541,3 (M+3H), 1156,2 (M+4H), 925,2 (M+5H).

Vidu4
HXaa2QGTFTSDYSKYLDEKKAKEFVEWLLSGGPSSG

trong d6 Xaa2 1a Aib;

K & vi tri 20 dugce cai bién hoa hoc nho su lién hop v6i nhém epsilon-amino
ctia mach bén K véi ([2-(2-amino-etoxy)-etoxy]-axetyl)2-(yGlu)2-CO-(CHz)15-CO2H;
va

axit amin du tan cung C dugc amit héa & dang amit bac mot déu tan cing C

(SEQ ID NO: 8).

I
Qmé'(a\}\rdiﬂ FTS0YS mas‘z,g'xmﬁ;ﬁ._«&-e?\éemasgms&sv—&sa}
£ A

Biéu dd néu trén mo ta cu triic cia hop chét c6 trinh ty SEQ ID NO: 8 (duéi
day dugc dé cip dén nhu 13 “hop chit 4”) bang cach sir dung mi chit cai tiéu chuén
dung cho axit amin ngoai trtr cac gbc Aib2 va K20 & d6 cAu tric cla cic axit amin
nay da dugc mé rong.

Hop chét 4 dugc tong hop nhu trong vi du 1, chi khac 1a axit mono-OtBu-
eicosandioic (WuXi AppTec, Shanghai, China) duoc két hop véi nhya trong 18 gio
bang cach st dung lugng du AA gip 3 1an:HATU:DIPEA (1:1:5 mol/mol), ma
khoéng phai 13 axit mono-OtBu-octadecandioic dugc sir dung trong vi du 1. Ngoai ra,
mot gde axit amin Fmoc-Glu-OtBu nita dugc bd sung vao chu trinh tong hop doan

lién két.
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Khéi luong phan tir clia peptit duoc tinh 1a 4650,1 Dalton trong khi khoi
luong phén tir trung binh da duoc xodn lai quan sat dugc dugc xac dinh 1a 4650,1
Dalton va quan sat thdy cac ion sau ddy: 1550,7 (M+3H), 1163,3 (M+4H), 930,8
(M+5H).

Déc tinh vat Iy

Do nhét
D6 nhét ciia hop chét theo sang ché duoc xac dinh trong nhét ké Rheosense

mVroc Viscometer vGi cac cai dat sau day:

(a)  Co xyranh: xyranh 500 pL

(b)  Tdc do dong: Téc d6 dong 100 pL/phut
(c)  Nhiét d trung binh: 25°C

(d)  Téc do cat: 1934 57!

B6t kho (hop chét) duoc can, hoa tan trong nudc & dang Kkét tha duc, va chuén d6 dén
khoang d6 pH 8,0 bang NaOH IN. Dung dich dugc siéu 4m va dugce lic xo4y bing
tay cho dén khi peptit tan trong dung dich. Céc mau duge loc vo trang (thiét bi loc
PVDF ¢& 16 0,22 pum). Tiép theo, cic mau duoc phan tich bang UV-Vis dé x4c dinh
ndng d6 dung dich gbc. Cac dung dich duoc pha loang dén ndng d6 cubi bang cach
str dung 3x m-cresol trong dung dich dém 10 mM Tris pH 8.0 dé&n ndng do cudi bang
khoang 10 mg peptit/mL theo khéi luong trong 10 mM Tris + 3 mg/mL m-cresol &
pH 8.0. Cac mau duoc loc qua thiét bi loc ¢ 16 0,22 pm ngay trude khi phén tich do
nhét. 25 uL mau duoc 1Ay ra dé xac dinh ndng do bing RP-HPLC trude va sau khi
phan tich.

Céac mAu ddi ching nuéc dung dich dém duoc xac dinh trude va sau khi mdi
mau duoc phan tich. Dung cu dugc ria bﬁng dung dich dém (3x) gifta mdi lan phan
tich mai miu. Céc miu duge nap vao céc xyranh riéng & va duge phan tich. Lan do
thir nhit khong duge ding dé tinh toan dé cho phép hé thong can bing. Tiép theo,

cac mAu duoc phan tich 1ap lai ba 1an (n=3).
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Do nhot cua céc hop chit 1-4 dugc do vé co ban nhu duwgc md ta trong thir

nghiém nay. Dit liéu d6 nhét cua cac hop chét 1-4 duoc tom tit trong bang 1.

Bang 1: Dit liu d6 nh6t ddi v6i cac hop chat 1-4

Mau Do nhét xyranh 500 pL (cP hodc mPa-s)
Mau ddi chimg dém 0,99
Hop chiét 1 1,06
Hop chét 2 1,04
Hop chét 3 1,03
Hop chat 4 1,05
PG tan

D9 tan ctia cac hop chét theo sang ché dugc do trong cac thiét bi Agilent 1100
HPLC, Agilent 1200 HPLC va Nanodrop 2000. Cac cot HPLC sau day duoc sir

dung:

(a) RP-HPLC: Waters Symmetry Shield C18, 3,6 um, 4,6 x 100 mm
(b) HPLC-SEC: Tosoh Biosciences, TSK2000swxr 7,8 cm x 30 mm

Tét ca cac ndng do peptit dugc tao ra & 10 mg/mL trong cac dung dich sau:
(@ 10 mM Tris pH 8,0 + 3 mg/mL m-cresol

(b) 10 mM Tris pH 8,0 + 3 mg/mL m-cresol + 150 mM NaCl

(c) 10 mM Tris pH 8,0 + 3 mg/mL m-cresol +0,02% Tween-20

() PBSpH74

SmL 10 mg/mL peptit hoa tan trong 10 mM Tris ¢ pH 8,0 dugc co dic dén
khoang 20 mg/mL bang cach st dung thiét bi Amicon-ultra 3kDa MWCO. Dung
dich duoc loc b'img cach st dung thiét bi loc Millivex c& 16 0,22 uM (mang PVDF)

va ndng d6 cudi dugc xac dinh bang cach st dung quang phd ké NanoDrop. Dung

dich géc nay dugc st dung d8 bao ché thanh dung dich cudi duge chi ra & trén b?mg

cach str dung 3x m-cresol, 10x NaCl, va 100x dung dich gbc Tween-20. Dung dich
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PBS 10 mg/mL ciing dugc didu ché bang cach hoa tan truc tiép & 5 mg/mL va cb ddc
bang cach s dung thiét bi Amicon-ultra 3kDa MWCO.

M3i dung dich dugc dat trong t lanh & 4°C trong 1 tuén, phan tich béng RP-
HPLC dé danh gia ndng do va phan tich bing HPLC-SEC dé danh gia sy tao thanh

to céc loai HMW. Céc phuong phéap phén tich dugc hoan tht & tudn T-0 va tudn T-1.

P tan cta cac hop chéat 1-4 duoc xac dinh nhu dd md ta trong thur nghiém

nay. Dit liéu d6 tan cua cac hop chit 1-4 dugc tom tat trong bang 2(a)-(d).

Bang 2(a): Dit liéu d6 tan cua hop chit 1

Thong sb

Tém tat

D6 tan / DO
hoa tan

D6 tan 10 mg/mL trong Tris pH 8 + 3mg/mL m-cresol (T8m);
D6 tan 10 mg/mL trong Tris pH 8 + 3mg/mL m-cresol + 150 mm
NaCl (T8Nm);

Do tan 10 mg/mL trong Tris pH 8 + 3mg/mL m-cresol + 0,02%
Tween-20(T8Tm);

Do tan 10 mg/mL trong PBS, pH 7,4;

Khong quan sat thiy su két tha hodc sy tach pha c6 thé nhin thiy
dugc sau khi bao quan trong 1 tuin & 4°C;

Khong quan sat thiy su tao thanh cac loai HMW bdi SEC-HPLC;
RP-HPLC cho thiy ndng d910 mg/mL dugc duy tri trong subt 1 tudn
nghién ciru.

Bang 2(b): Dit liéu d0 tan ctia hop chét 2

Thong 50

TéHm tit

DO tan / DO
hoa tan

Do tan 10 mg/mL trong Tris pH 8 + 3mg/mL m-cresol (T8m);
Do tan 10 mg/mL trong Tris pH 8 + 3mg/mL m-cresol + 150 mm
INaCl (T8Nm);

Do tan 10 mg/mL trong Tris pH 8 + 3mg/mL m-cresol + 0,02%
Tween-20(T8Tm);

Do tan 10 mg/mL trong PBS, pH 7,4;

Khong quan sat thay sy két tiia hodc su tach pha c6 thé nhin thay
duogc sau khi bdo quan trong 1 tuan & 4°C;

Khong quan sat thay su tao thanh cac loai HMW bdi SEC- HPLC;
RP-HPLC cho thiy ndng d610 mg/mL dwgc duy tri trong subt 1 tudn
nghién clru.
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Bang 2(c): Dit liéu d9 tan cua hop chit 3

Thong sd Tom tat

D) tan 10 mg/mL trong Tris pH 8 + 3mg/mL m-cresol (T8m);
D) tan 10 mg/mL trong Tris pH 8 + 3mg/mL m-cresol + 150
mm NaCl (T8Nm);

D6 tan 10 mg/mL trong Tris pH 8 + 3mg/mL m-cresol + 0,02%
Tween-20(T8Tm);

D6 tan / D6 hoa[Pd tan 10 mg/mL trong PBS, pH 7,4;

tan Khong quan sat thiy su két tia hodc su tach pha co thé nhin thay

dugc sau khi bao quan trong 1 tudn & 4°C;

Khong quan sat thiy sy tao thanh cac loai HMW bagi SEC-
HPLC,;

RP-HPLC cho thiy nong d610 mg/mL duoc duy tri trong subt 1
tudn nghién ctu.

Bang 2(d): Dt liéu d6 tan ctia hop chit 4

Thong s6 Tom tat

Do tan 10 mg/mL trong Tris pH 8 + 3mg/mL m-cresol (T8m);
Do tan 10 mg/mL trong Tris pH 8 + 3mg/mL m-cresol + 150 mm
NaCl (T8Nm);

Do tan 10 mg/mL trong Tris pH 8 + 3mg/mL m-cresol + 0,02%
Tween-20(T8Tm);

Do tan 10 mg/mL trong PBS, pH 7,4;

Khong quan sat thiy su két tha hodic su tAch pha c6 thé nhin thay
duoc sau khi bdo quan trong 1 tudn & 4°C;

Khong quan sat thay su tao thanh cac loai HMW boi SEC- HPLC;
RP-HPLC cho thiy ndng d610 mg/mL dugc duy tri trong sudt 1 tudn
nghién clru.

Do tan / DO
hoa tan

Chirc nang in vitro

Ai luc gin két cia cac hop chét 1-4 véi thu thé Geg ngudi (hGeg-R) téi t6 hop va thy
thé GLP-1 ngudi (hGLP-1-R)

Thir nghiém gén két canh tranh khéi tir phong xa bang cach st dung phuong
phap thu nghiém cén nhip nhay (scintillation proximity assay - SPA) va cac mang

duoc didu ché tir cac té bao dd chuyén nhiém on dinh 293HEK bidu hién quéa mirc
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hGeg-R hodc hGLP-1-R dugc thyc hién dé xéc dinh hing sé phan ly cin bang (Ki)
d6i v6i chc hop chét 1-4. Quy trinh va két qua thi nghiém duge mo ta dudi day.

Thit nghiém gén két hGLP-1R

Thit nghiém gin két thy thé GLP-1 st dung hGLP-1-R dd duge tao dong
(Graziano MP, Hey PJ, Borkowski D, Chicchi GG, Strader CD, Biochem Biophys
Res Commun. 196(1): 141-6, 1993) dugc phén 1ap tir cdc t€ bao 293HEK biéu hién
quéa mic hGLP-1R tai t6 hop. cADN hGLP-1R ¢DNA dugc tao dong phu thanh

plasmit biéu hién phD (su bidu hién duoc hoat héa bsi Trans ctia protein C tai t6 hop
cua nguoi chidu dai day da duge carboxy hoa & vi tri gama, yéu to chéng huyét khéi.
Grinnell, B.W., Berg, D.T., Walls, J. and Yan, S.B. Bio/Technology 5:1189-1192,
1987). ADN plasmid nay dugc chuyén nhidm vao cac té bao 293HEK va dugc chon
loc bang 200 pg/mL Hygromycin.

Mang sinh chét tho dugc diéu ché bing cach sir dung t& bao tr dich nudi cay
bam dinh. Cac té bao duoc dung giai trén d4 trong dung dich dém nhuoc truong chira
50 mM Tris HCL, pH 7,5 va chét trc ché proteaza Roche Complete™ vdi EDTA.
Huyén phu chta té bao dugc pha vd bang cach s dung thiét bi déng hoa Potter-
Elvehjem lam béang thity tinh dwoc lip v6i chay Teflon® cho 25 nhip. Dich dong hoa
duoc ly tim ¢ 4 °C ¢ 1100 x g trong 10 phut. Phan dich ndi duoc gom lai va bao
quén trén da trong khi ccas vién két duoc tai tao huyén phu trong dung dich dém
nhuoc truong va dugc ddng hoa lai. Hén hop dugc ly tam & 1100 x g trong 10 phut.
Phin dich ndi ther hai dugc két hop véi phdn dich ndi thi nhit va duge ly thm &
35000 x g trong 1 gio 6 4 °C. Vién két mang ddwwocj téi tao huyén phu trong dung
dich dém déng hoa chira chit e ché proteaza, dugc lam lanh nhanh trong nito 1éng
va dugc bdo quan & dang céc phin phan uéc trong ti déng & -80 °C cho dén khi st
dung.

GLP-1 dugc tao ddng vi iot bing quy trinh I-125-lactoperoxidaza va dugc
tinh ché bing HPLC pha ddo & Perkin-Elmer (NEX308). Hoat d¢ riéng la 2200
Ci/mmol. Viéc xac dinh Kp dugc thuc hién bang cach canh tranh tuong ddng thay vi

lién k&t bio hoa do ham luong propanol cao trong vat liéu I-125 GLP-1. Kp duoc
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wéc tinh 1a 1,24 nM va dugc sit dung d8 tinh toan cac gia tri Ki d6i véi tht ca cac hop
chét thir nghiém.

Thtr nghiém gén Kkét thu thé duogc thyc hién bang cach st dung dinh dang thir
nghiém can nhép nhay (Scintillation Proximity Assay - SPA) véi hat agglutinin mam
lia my (wheat germ agglutinin - WGA) (Perkin Elmer). Dung dich dém gin két chira
25 mM axit 4-(2-hydr0xyetyl)-l-piperazinetansulfonic (HEPES), pH 7,4, 2,5 mM
CaCl, 1 mM MgClh, 0,1% (w/v) bacitracin (Affymetrix), 0,003% (W/v)
Polyoxyetylenesorbitan monolaurate (TWEEN®-20) va chit ic ché Proteaza Roche
Complete™ khong ciung véi EDTA. GLP-1 dugc hoa tan trong DMSO & 0,339
mg/mL (0,1 mM) vi duoc béo quan lanh déng & -20 °C trong nhiéu phan phan uéc
100 pL. Phin phén wéc GLP-1 dugc pha lodng va duoc st dung trong thir nghi€ém
gin két trong vong 1 gio. Chét twong tu peptit dugc hoa tan trong dimetyl sulfoxit
(DMSO) va dugc pha lodng theo day ndng do gip 3 lan trong 100% DMSO. Tiép
theo, 5 uL hop chét d3 pha lodng theo day ndéng d6 hodic DMSO dugc chuyén vao
trong dia thir nghiém day bang trong subt Corning® 3632 chira 45 pL dung dich dém
gén két thir nghiém hodc mAiu ddi ching GLP-1 chua dédnh dAu (gin két khong dic
hiéu (non-specific binding - NSB) & nong do cubi 0,25 uM). Tiép theo, 50 pL mang
hGLP-1R (0,5 pg/1d), 50 pL 1-125 GLP-1 (ndng do cudi 0,15 nM ), va 50 pL hat
WGA (150 pg/1d) dugc thém vao, cac dia dugc ddy va tron trén thiét bi lic dia (dat &
mirc 6) trong 1 phut. Céc dia duge doc bing thiét bi dém nhép nhay PerkinElmer
Trilux MicroBeta® sau khi dé yén trong 12 gid & nhiét d¢ trong phong.

K&t qua dugc tinh toan 13 ty 1 phn trim clia mirc gén két 1-125-GLP-1 dac
hiéu véi sy ¢ mat cua hop chét. Néng dd ICso tuyét dbi cua hop chit thu duogc tir
phuong trinh hdi quy khong tuyén tinh gifra ty 18 phan trdm murc gin két dic hiéu
cta 1-125-GLP-1 theo ndéng d6 cua hop chit bd sung. Nong d6 ICso dugc chuyén
thanh K; bing cach st dung phuong trinh Cheng-Prusoff (Cheng, Y., Prusoff, W. H.,
Biochem. Pharmacol. 22, 3099-3108, (1973)).

K; ciia cac hop chit 1-4, Geg ngudi va GLP-1(7-36)NH2 nguoi ¢ hGLP-1-R
duoc chi ra trong bang 3 dudi day. Sé 14n 13p lai (n) dugc chi ra trong ngodc don.
DAu (>) chi ra rang % uc ché khong dat 50% va thu dugc K tinh toan duoc bang

cach st dung ndng d6 thtr nghiém cao nhat. n=1/n chi ra rang gi4 tri trung binh
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khong dugc tinh todn khi tAt ca cac gid tri c6 ky hidu > va gia tri dugc chira la gia tri
cao nhét itnhs toan dugc.

Béng 3: Kjcua cac hop chit 1-4, Geg ngudi va GLP-1(7-36)NH2 nguoi ¢ hGLP-1-R

Hop chat Ki, nM = SEM, (n)
Hop chit 1 23,0+ 5,5 (n=6)
Hop chat 2 28,6 + 4,8 (n=4)
Hop chat 3 8,68 + 1,60 (n=4)
Hop chit 4 20,2 + 8,2 (n=4)
Geg nguoi >4940 (n=1/2)
GLP-1 (7-36)NHz ngudi | 0,75 = 0,056 (n=67)

Tht nehiém gin két hGeg-R

Thir nghiém gén két thu thé Geg sir dung hGeg-R da dugce tao dong (Lok, S,
et. al., Gene 140 (2), 203-209 (1994)) dugc phan lap tir cac té bao 293HEK biéu hién
qué mitc hGeg-R téi td hop. ADN bd trg hGeg-R duoc tao dong phu vao phD biéu
hién plasmit (su bidu hién dugc hoat hoa béi trans cta protein C & nguoi tai t6 hop
dugc gama-carboxyl héa hoan toan, yéu td chdng huyét khdi. Grinnell, B.W., et. al.,
Bio/Technology 5: 1189-1192 (1987)). ADN plasmid nay dugc chuyén nhiém vao
céc té bao 293HEK va duoc chon loc bang 200 pg/mL Hygromycin.

Mang sinh chét tho duge diéu ché bang céch sir dung t& bao tir dich nudi cay
bam dinh. Cac t& bao dwoc dung giai trén dé trong dung dich dém nhuoc trrong chua
50 mM Tris HCl, pH 7,5 va chit Gic ché proteaza Roche Complete™ vdi EDTA.
Huyén phu chta té bao duoc pha vd bang cach st dung thiét bi ddng hoa Potter-
Elvehjem lam bang thity tinh dugc 14p v6i chay Teflon® cho 25 nhip. Dich d6ng hoa
dugc ly tam & 4 °C ¢ 1100 x g trong 10 phit. Phan dich ndi dwgc gom lai va bao
quéan trén da trong khi ccas vién két duoc tai tao huyén phu trong dung dich dém
nhuoc truong va duoc ddng hoa lai. Hon hop duoc ly tdm ¢ 1100 x g trong 10 phut.
Phin dich néi tht hai dugc két hop vdi phan dich ndi thtr nhit va dugc ly tdm &
35000 x g trong 1 gio 6 4 °C. Vién két mang ddwwocj tai tao huyén phu trong dung

dich dém déng hoa chira chét &c ché proteaza, dugc lam lanh nhanh trong nito long
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va dugc bao quan ¢ dang cac phan phan uéc trong tu déng & -80 °C cho dén khi str
dung.

Gceg duge tao ddng vi iot bang quy trinh I-125-lactoperoxidaza va dugc tinh
ché bang HPLC pha d4o & Perkin-Elmer (NEX207). Hoat d6 riéng 1a 2200 Ci/mmol.
Viéc xac dinh Kp dugc thuc hién bang cach canh tranh tuong ddng thay vi gin két
bio hoa do ham luong propanol cao trong vat ligu I-125 Geg. Kp dugc udc tinh 1a
3,92 nM va dugc st dung dé tinh toan cac gia tri K; dbi voi tht ca cac hop chit thir
nghi¢m.

Thir nghiém gin két thu thé duoc thuc hién bang céch st dung dinh dang thtr
nghiém can nhép nhéy (Scintillation Proximity Assay - SPA) véi hat agglutinin mam
ltia my (wheat germ agglutinin - WGA) (Perkin Elmer). Dung dich dém gén két chira
25 mM HEPES, pH 7,4, 2,5 mM CaCl,, 1 mM MgCla, 0,1% (w/v) bacitracin
(Affymetrix), 0,003% (w/v) Polyoxyetylensorbitan monolaurat (TWEEN®-20) va
chit trc ché Proteaza Roche Complete™dng cung véi EDTA. Geg duge hoa tan
trong DMSO & 3,48 mg/mL (I mM) va dugc bao quan lanh déng ¢ -20°C trong
nhiéu phéan phan wéc 100 pL. Phén phén wéc Geg duge pha lodng va duge sir dung
trong thtr nghiém gén két trong vong 1 gio. Chét twong tu peptit duge hoa tan trong
DMSO va dugc pha lodng theo diy ndng d6 gip 3 lan trong 100% DMSO. Tiép
theo, 5 pL hop chit d pha lodng theo day ndng d hoic DMSO dugc chuyén vao
trong dia thtr nghiém day bing trong sudt Corning® 3632 chira 45 uL dung dich dém
gén két thir nghiém hodc mAu dbi ching Geg chua danh diu (NSB & nong dd cubi 1
uM). Tiép theo, 50 uL mang hGeg-R (0,5 pg/ld), 50 puL I-125 Geg (ndng b cubi
0,15 nM trong phan mg), va 50 pL hat WGA (150 ng/15) dugc thém vao, cac dia
duogc day va tron trén thiét bi lac dia (dit & mic 6) trong 1 phuit. Cac dia duoc doc
bing thiét bi dém nhp nhay PerkinElmer Trilux MicroBeta® sau khi dé yén trong
12 gid & nhiét d6 trong phong.

Két qua duoc tinh toan 13 ty 1 phan tram ciia mirc gén két -125-Geg ddc hiéu
vGi sy ¢6 mat ctia hop chét. Nong d9 ICso tuyét d6i ctia hop chét thu duoc tir phuong
trinh hoi quy khong tuyén tinh gifta ty 1& phan trim mirc gén két ddc hidu cua I-125-
Geg theo ndng dd cua hop chit bd sung. Nong d6 ICso duoc chuyén thanh Ki; bing
cach sit dung phuong trinh Cheng-Prusoff) Cheng, Y., Prusoff, W. H., Biochem.
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Pharmacol. 22, 3099-3108, (1973)). Kictia cac hgp chét 1-4, Geg nguoi va GLP-1(7-
36)NH:2 nguoi & hGeg-R dugc chi ra trong bang 4 duéi day. S6 lan l3p lai (n) dwoc
chi ra trong ngoac don. Déu (>) chi ra rang % tc ché khong dat 50% va thu duoc Ki
tinh toan dwoc bang cich s dung ndng d6 thtr nghiém cao nhét. n=1/2 chi ra rang
gi4 tri trung binh khong dugc tinh toan khi tAt ca cac gia tri c6 ky hiéu > va gié tri

thu duoc duoc chi ra la gia tri cao nhét tinh toan duoc.

Bang 4: K cta céac hop chét 1-4, Geg ngudi va GLP-1(7-36)NH2 ngudi ¢ hGeg-R

Hop chit K;, aM + SEM, (n)
Hop chat 1 14,6 + 4,4 (n=6)
Hop chat 2 17,7 5,0 (n=4)
Hop chat 3 373 +4,2 (n=4)
Hop chat 4 27,4 +3,3 (n=4)
Geg ngudi 2,49 + 0,24 (n=73)
GLP-1(7-36)NH; ngudi | >2420 (n=1/2)

Thtr nghiém hGLP-1-R va hGeg-R chirc nang

Hoat tinh chtc ning dugc xac dinh & cac dong té bao don dong HEK-293
biéu hién hGLP-1-R va hGeg-R. Quy trinh va két qua thi nghiém dugc md ta duoi
day.

M3i dong t& bao biéu hién qua muc thu thé duge xir 1y voi peptit trong
DMEM (Mbi trudmg Eagle dugc cai bién bsi Dulbecco, Gibco Cat# 31053) duge bd
sung 1X GlutaMAX™ (L-alanyl-L-glutamin dipeptit trong 0,85% NaCl, Gibco Cat#
35050), 0,25% FBS (huyét thanh bao thai bo d3 duoc thdm tach, Gibeo Cat# 26400),
0,05% BSA phan doan V (albumin bo phéan doan V, Gibco Cat# 15260), 250 pM
IBMX (3-Isobutyl-1-metylxantin) va 20 mM HEPES [N-(2-Hydroxyetyl)piperazin-
N'-(axit 2-etansulfonic), HyClone Cat# SH30237.01] trong 40 pl thé tich thu
nghiém. Sau khi u trong 60 phit & nhiét d6 trong phong, sy gia taing cAMP ndi bao
thu duge (adenosin 3',5'-monophosphat vong) dugc xac dinh dinh luong bang cach
str dung kit thtt nghiém CisBio cAMP Dynamic 2 HTRF (62AM4PEJ). Cac luong
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cAMP trong t& bao duoc pahts hién béang cach bd sung thé lién hop cAMP-d2 trong
dung dich dém phan giai té bao (20 pl) sau d6 thém khang thé khang cAMP-Eu**-
Cryptate, cling trong dung dich dém phén giai té bao (20 pl). Thir nghiém canh tranh
thu dugce dugce U trong it nhét 60 phut & nhiét @ phong, sau d6 duoc phat hién st
dung dung cy PerkinElmer Envision® v6i kich thich & 320 nm va phat xa & 665 nm
va 620 nm. Céc don vi hinh anh (phat ra & 665nm/620nm*10,000) 14 ty 1€ nghich aoi
véi luong cAMP c6 mit va duogc chuyén thanh nM cAMP trén 16 str dung dudng
cong tiéu chudn cAMP. Lugng cAMP tao ra (nM) trong mdi 156 dugc chuyén thanh ty
1& phan trim do Gng t6i da quan sat dwgc véi 10 nM GLP-1(7-36)NHa nguoi hoac
10 nM Geg nguoi.

Gi4 tri ECso twong d6i va ty 18 phéin trim cao nhit (Emax) thu dugc bang cach
phén tich hdi quy khong tuyén tinh c6 st dung ty 18 phin trim dap img cuc dai theo
nbéng do cta peptit dugc bd sung, duoc khép vao phuong trinh logic bén thong sd
(Genedata Screener®).

Dit liéu chitc nang cta cac hop chét 1-4, GLP-1(7-36)NH nguoi, Geg ngudi
va OXM kidu hoang & ngudi dugce chi ra trong bang 5 duéi dy. Cac gia tri trung
binh ctia ECso duoc thé hién 1 cac gia tri trung binh hinh hoc + sai s tiéu chuén cta
gi4 tri trung binh (SEM) v6i s6 1an 1ap lai (n) dugc thé hién trong ngodc don. Gié tri
trung binh d6i v6i Emax dugc thé hién 13 gia tri trung binh s6 hoc + sai s6 tidu chuin.
ND biéu thi ring hoat tinh chi van 1a khong phat hién dugc. Céc gia tri dugc thé

hién 12 dén ba (3) chir s6 c6 nghia

Béng 5: Hiéu lyc chitc ning (ECso) va Hiéu qua (Emax) clia céc hop chét 1-4, GLP-
1(7-36)NH> nguoi, Geg nguoi va OXM kiéu hoang & ngudi

GLP-1-R ngudi Geg-R nguoi
Hop chat ECso, nM + SEM ECso, nM
op chd s, aM &£ SEM fp o 5 Eomax, %
(n) SEM, (n)
. 721 = 1,06
Hop chit 1 23,9 +4.5 (13) 104 +7 (i3) 112 +3
Hop chit 2 83,1168 (15) [107+7 06,5+2.2(15) [114+5
Hop cht 3 343+94 (13)  |105+5 153 +£2,2(13) [104£5
Hop chit 4 106 + 18 (13) 85,2 + 6,0 68,8 +7,2 (15) [116 + 4
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0,023 + 0,014

Gceg nguodi Khong xac dinh  [Khong xac dinh @7 113+1

GLP-1(7-36)NH 5 AcjKho 4
-17-30NH: | 168 + 0,008 (51) [101 £ 1 Khong  xacithong - xac

nguoi dinh dinh

OXM kiéu h 0,757 + 0,090

DAMKICUR0ANE | g 544 134(8)  [906,9%5,7 121 %7

& nguol (8)

Hoat tinh chirc nang ctia GLP-1-R chudt cbng trong dong té bao u dao tuy INS1 832-
3

Dong té bao beta tlr tuyén tuy cua chudt céng, té bao INSI 832-3, dugc su
dung dé x4c dinh hoat tinh chirc nang cia cac hop chét 1-4 trong viéc kich thich sy
san sinh cAMP & céc thu thé GLP-1 ndi sinh. Céc té bao dugc gilt trong mdi trudong
RPMI 1640 (HyClone, Cat# SH30027) duoc bd sung 10% huyét thanh bao thai bo,
10 mM HEPES, 1 mM natri pyruvat, 2 mM L-Glutamin, 50 pM 2-Mercaptoetanol,
va 100U/ml Penicillin/100pg/ml Streptomycin trong ti i ¢ 37°C, 5% CO2 va dugc
hop quy hai 1an mdi tudn.

Viéc thuc hién thir nghiém doi hoi viée tach riéng cac té bao ra khoi binh nudi
cdy bang cach st dung dung cu tach té bao khong chira enzym (Enzyme Free Cell
Stripper) va duoc két vién bing cach ly tim & 1000 vong/phut trong 5 phat & nhiét
d6 trong phong. Vién két té bao duogc tai tao huyén phu trong dung dich mudi duge
cin bang boi Earle (Earle's Balanced Salt Solution - EBSS) ¢6 bd sung 11,2 mM
glucoza & 0,1% BSA. 40 pl huyén phu chira té bao & mat d6 1x10%ml dugc dua vao
céc dia mau den nira dién tich 96 18 (Costar 3875) va dugc U trong thiét bi 1 37°C,
5% CO, trong 2 gidy dé phyc hdi & bo d6i. Dich pha lodng theo day ndng do cua cac
hop chét thir nghiém dugc didu ché & ndng do thir nghiém cudi cing 100X trong
100% DMSO, va duge pha lodng tiép theo 20 1an trong EBSS ¢6 bd sung 11,2 mM
glucoza, 0,1% BSA, va 1,25 mM IBMX (Sigma 1-7816). Sau 2 gio bé doi, cac té bao
duge xtr 1y bang hop chit bang cach bd sung 10 pl dich pha lodng hop chit 5X vao
céc dia chira té bao (n = 2) va dugc 0 trong thiét bi 0 & 37°C, 5% CO; trong 30 phit.

Nong d6 cAMP dugc xac dinh bang cach st dung kit thir nghiém HTRF
cAMP (Cisbio): thé lién hgp cAMP-d2 trong dung dich dém phén gidi té bao (20 pl)
sau d6 1a khang thé khang cAMP-Eu**-Cryptate, ciing trong dung dich dém phéan giai
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té bao (20 pl), duoc bd sung vao cac té bao trén dia. Thir nghiém canh tranh thu
duoe dugce U trong it nhit 60 phut & nhiét do phong, va sau d6 dugc phat hién bﬁng
cach sir dung dung cu PerkinElmer Envision® véi kich thich & 320 nm va phat xa &
665 nm va 620 nm. Cac don vi hinh 4nh (phat ra & 665nm/620nm*10,000) ty 1€
nghich véi lugng cAMP c6 mit va duoc chuyén thanh nM cAMP trén 15 bang cach
st dung duong cong tiéu chuén cAMP.

Nong d6 cia cAMP trong mdi 16 (nM) duge tinh toan bang cach st dung a
duong cong tidu chudn cAMP va duoc chuyén thanh a ty 18 phan trim dép ing t6i da
quan sat duoc Adéi véi peptit GLP-1 nguyén thd & 300 nM dé phu hop véi dudng
cong.

Gi4 tri ECso twong dbi va ty 18 phan trim cao nhit (% Emax) are thu dugc bang
cach phén tich hdi quy khong tuyén tinh c6 sir dung ty 1¢ phan trim dap tmg cyc dai
theo ndng d6 ciia peptit duge bd sung, duoc khép vao phuong trinh logic bbn thong
s& (phin mém GraphPad Prism (Version 6.05)). Thir nghiém nay dwoc thuc hi¢n voéi
2 dia gidng hét nhau. S6 1an lap lai (n) dugc chi ra trong ngodc don.

ECso va % Emax d8i v6i OXM kiéu hoang & nguoi, semaglutide va cac hop
chit 1 va 2 dugc tinh toan vé co ban 12 nhu dd md ta trén diy. Dit liéu ECso va %
Enmax 401 v6i cac hop chit nay dwgc chi ra trong bang 6. Ngoai ra, cdc hop chat 1 va 2

lam gia tdng su san sinh cAMP theo céch phu thudc lidu (dit liéu khong duoc chi ra).

Bang 6: ECso cia OXM kiéu hoang & ngudi, semaglutide va cac hop chit 1 va2 o
GLP-1-R chudt cbng trong dong té bao u dao tuy INS1 832-3

Hop chét ECso (nM) Enmax (%)
OXM kiéu hoang ¢ ngudi | 7,3 (n=1) 121,1
Semaglutide 5,8 (n=1) 107,2
Hop chat 1 26,1 (n=1) 112,3
Hop chat 2 62 (n=1) 104,5
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Sy hoat héa chuc nang ciia hGeg-R trong té bao gan ngudi nguyén phat

Té bao gan ngudi nguyén phat duge sit dung dé x4c dinh hoat tinh chitc ndng
cua cac hop chét trong viéc kich thich san sinh cAMP & cac thu thé Geg nodi sinh.
Céc lo cha t& bao gan nguyén phat & ngudi duge lam lanh dong trong thing nito
16ng. Ngay khi l4y ra, cac lo dugc 1am tan gia ngay lap tirc trong chdu nuéce c6 nhiét
d6 37°C. Tiép theo, hdn dich chira t& bao dugc chuyén vao 50 ml CHRM (mdi
truomg phu hdi t& bao gan d4 duge bdo quén lanh dong Gibco/Life Technologies cat#
CM7000).

Huyén phi chira té bao dugc ly tim & 1.000 x g trong 10 pht. Vién két té bao
dwoc tai tao huyén phu trong Sml mdi trudng dia Plating Media sau khi loai bo
CHRM bing cach hut khéi. Méi truong dia Plating Media dugc diéu ché bing cach
bd sung toan bd lwong CM3000 Supplement Packs vao 500ml mdi truong Williams
Media (Gibco/Life Technologies), sau d6 loc vo tring qua mang loc ¢& 16 0,22pum.

Mat d6 té bao duoc dém trén huyét téc ké, bang cch bd sung 100ul huyén
phi chtra té bao vao 100ul Trypan Blue (HyClone Trypan Blue 0,04%, catalog
number SV30084.01). Tiép the, huyén phu chira té bao dugc pha loang trong mdi
truong dia Plating Media dén mat @5 té bao cubi cing 14 0,8 X 10° t& bao trén mot
ml. 65 ml méi trudng dia Plating Media dugc bd sung vao mdi 16 ctia dia 96 16 duoc
pht colagen (Corning BioCoat, catalog number 354649, Lot# 22314033). Tiép theo,
65 ml huyén phu chira t& bao dwoc bd sung vao mdi 16 cua dia 96 16 dugc phu
colagen dén mat d6 té bao cudi cung 14 50.000 t& bao trén mdi 1. Pia chira té bao
dugc 1 trong ta i & 37°C, 5% CO2 trong 3-4 gio.

Sau khi 0 3-4 gi¢, mdi truong duoc hit ra va dugce thay bang 100 ml mbi
truong duy tri Maintenance Media. M6i truong duy tri dugc didu ché bang cach bd
sung toan bd lugng CM4000 Supplement Packs vao 500ml moi truong Williams
Media (Gibco/Life Technologies), sau d6 loc vo trung qua mang loc ¢& 16 0,22pum.
Dia chira té bao duoc dua quay tré lai ti 0 & 37°C, 5% CO2 qua dém dé chuan bi cho
thr nghiém cAMP.

Dé chuén bi cho thir nghiém, céc hop chat 1 va 2 va OXM kiéu hoang & ngudi
duge dua di pha lodng theo diy ndng do gAp 3 lan trong dung dich dém thir nghiém
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d6i v6i hop chét (HBSS chira 20 mM HEPES va 1% FBS da dugc lam v hoat boi
nhiét) thanh 10 ndng do.

Dia chtta té bao dugc lay ra tir ti & va mdi trudng dugc liy di bang cach hut
nhe ma khong lam x4o trdn 16p don t& bao. Cac té bao duge xir 1y bing cach bd sung
40ul dung dich dém thir nghiém té bao va 40ul dung dich thir nghiém (nghia 1a hop
chit 1, hop chét 2 hoic OXM kiéu hoang & nguoi duge pha lodng trong dung dich
dém thir nghiém hop chét) vao céc dia chira té bao va 0 & nhiét d6 trong phong trong
1 gid ¢6 khudy nhe.

Néng d6 cAMP duoc x4c dinh bing cach st dung kit thi nghiém HTRF
cAMP (Cisbio): thé lién hop cAMP-d2 trong dung dich dém phén giai té bao (40 pl)
sau d6 1a khang thé khang cAMP-Eu’*-Cryptate, cling trong dung dich dém phén giéi
té bao (40 pl), duge bd sung vao cic té bao trén dia. Thir nghiém canh tranh thu
duoc dugc 1 trong it nhit 60 phut & nhiét d§ phong, sau d6 dugc phét hién sir dung
dung cu PerkinElmer Envision® v6i kich thich & 320 nm va phét xa & 665 nm va
620 nm. Cac don vi hinh anh (phat ra & 665nm/620nm*10,000) 1a ty 1€ nghich d6i
v6i lugng cAMP c6 mét va duge chuyén thanh nM cAMP trén giéng sir dung duong
cong tiéu chudn cAMP.

Nong d6 ctia cAMP trong mdi 16 (nM) dugce tinh toan bang cach sit dung
duong cong tiéu chuin cAMP va dugc chuyén thanh ty 18 phan trim d4p Gng t6i da
quan sat duoc dbi voi chit twong tw Geg dugc lign hop véi axit béo bdo hoa C18
(diaxit) & phu hop véi duong cong.

Gié tri ECso twong d6i va ty 18 phn trim cao nhat (% Emax) are thu dugc bang
cach phan tich héi quy khong tuyén tinh c6 sit dung ty 1& phan trim dap tng cuc dai
theo nong d6 cua peptit dugc bd sung, duoc khép vao phuong trinh logic bbn thong
s6 (phdn mém GraphPad Prism (Version 6.05)).

ECs0 va % Eumax @61 v6i céc hop chét 1 va 2 va OXM kiéu hoang & ngudi duge
tinh to4n vé co ban 1 nhu di m ta trén day. Dit liéu ECso va % Emax d6i v6i cac hop
chit ndy duoc chi ra trong bang 7. Ngoai ra, cac hop chét 1 va 2 1am gia ting sy sén
sinh cAMP theo cach phu thudc lidu (dit liéu khong duge chi ra). S6 lan 1dp lai (n)

duoc chi ra trong ngodc don.
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Bang 7: ECso cta cac hop chét 1 va 2 va OXM kiéu hoang & ngudi & hGeg-R trong

té bao gan ngudi nguyén phat

Hop chat ECso (nM) | Emax (%)
OXM kiéu hoang & ngudi | 29,8 (n=1) | 90,0
Hop chit 1 99,9 (n=1) | 100,0
Hop chat 2 159.4 (n=1) [ 101,2

Duoc dong hoc

Dugc dong hoc ¢ khi Cynomolgus

Céc dic tinh duoc dong in vivo cua cac hop chét theo sang ché duoc chimg
minh bang céch sir dung khi cynomolgus.

Céc hop chét dugc dung bang cach dung lidu don 50 nmol/kg hodc 250
nmol/kg qua dudng tinh mach hoac dung dudi da. Mau duoc liy tir mdi dong vat &
4,8, 12,24, 48, 72, 96, 120, 144, 168, 192, 240, 288, 208, 480, 576 va 672 gio sau
khi phan lidu ding.

Nong d6 huyét twong clia cac hop chit duoc x4c dinh bang phuong phép
LC/MS. Tém lai, hop chét theo sang ché dugc chiét tir 100% huyét twong khi (25 pl)
béng cach st dung axetonitril. Hai 16p khac biét duoc tao thanh nhé vige ly tdm voi
hop chét c6 trong 16p 16ng nay. Phan phan uéc 80 pl cia phan dich ndi dugc chuyén
dén dia 96 15, duoc pha lodng bang 150 pl nuée va 25 ul axit formic. Mau d3 pha
lodng (10 ul) dwgc bom 1én cdt Supelco Analytical Discovery BIO Wide Pore C5-3,
5 cm X 1 mm, 3 pm. Dong ra tir ¢t dugc dua vao may do phd khéi Thermo Q-
Exactive dé phat hién va dinh lugng.

Trong cac thi nghiém dugc thuc hién vé co ban nhu d3 mo ta d6i véi thir
nghiém nay, khi cynomolgus duoc cho ding lidu don duéi da (50 nmol/kg) hop chét
1 trong 40 mM Tris HCI (pH 8,0) & thé tich 0,20 mL/kg. Méau dugc lay tir mdi dong
vat sau & 2 (chi IV), 7, 12, 24, 48, 72, 96, 120, 168, 192, 240, 336, 480, 576, va 672
gior sau khi ding lidu.

Céc khi cynomolgus khac dugce cho dung lidu don qua dudng tinh mach (50
nmol/kg) hodc dung dudi da (50 hodc 250 nmol/kg) hop chét 2 trong 40 mM Tris
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HCI (pH 8,0) & thé tich 0,20 mL/kg. Méu dugc 14y tir mdi dong vat sau & 2 (chi IV),
7,12, 24, 48, 72, 96, 120, 168, 192, 240, 336, 480, 576, va 672 gi¢ sau khi dung lidu.

Dit lidu déi voi hop chét 1 duge néu trong bang 9 va dit liéu d6i véi hop chét
2 dugc néu trong bang 10.

Hop chét 1 dat ndng do trung binh cyc dai trong huyét twong & khodng 12 gid
sau khi dung liéu 50 nmol/kg dudi da. Thoi gian ban huy trung binh 14 57 gio va do
thanh thai trung binh 13 2,16 mL/gio/kg (bang 8).

Hop chét 2 dat nong do trung binh cyc dai trong huyét twong & khoang 24 gid
sau khi dimg lidu 50 nmol/kg du6i da. Thoi gian ban huy trung binh 13 122 gié va d§
thanh thai trung binh 1a 0,55 mL/gio/kg (bang 9).

Béng 8: Céc thong sb dugce dong hoc riéng ré va tring binh sau khi dung ding hop

chét 1 véi lidu don 50 nmol/kg dusi da cho khi cynomolgus duc

Hom ¢ hé(lt ID dﬁng T Tmax Crnax AUCo.inf CL/F
P vat (gi®) | (gio) | (nmol/L) | (hr*nmol/L) (mL/gid/kg)
107762 |47 12 253 21672 2,31
Hop chat 1:]107763 |67 12 236 24865 2,01
SC 50 I/kg | T
TotRe b;l;:g 57 |12 | 244 23268 2.16

Cac chit viét tit AUCo.nr = dién tich dudi dudng cong tir 0 dén v cuc, CL/F = d6
thanh th4i/dd sinh kha dung, Tmax = thoi gian dat dén ndng d6 cuc dai, Cmax = ndng
d6 cuc dai trong huyét tuong, T1 = thoi gian ban huy.

Bang 9: Cac thong s6 duoc dong hoc riéng 18 va trung binh cta hop chat 2 sau khi

dung lidu don qua duong tinh mach hodc ding dudi da cho khi cynomolgus duc

Hop
7 D Co hod
chiPuong |- |Tiz | Tom CO 0% AUCOint CL/F
ding/ PN (o) | (giv) ma (gio*nmol/L) | (mL/gidvke)
" vat (nmol/L)
Liéu

. Khong
Hop chit 2:
op cha 107772 |88 | kha 1017 94828 0,53
IV 50nmol/kg

dung
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Khong
107773 | 131 |kha | 1105 93174 0,54
dung
Trung Khong
e | 110 [kha | 1061 94001 0,53
dung
Hop ot 2: 07764 | 137 |24 474 100967 0,50
i 107765 | 106 | 24 452 82792 0,60
sonmolkg | U8 120 |24 463 91879 0,55
binh
Hop chit 2: |107766 [ 115 |12 3640 | 429859 0,58
s 107767 | 104 | 12 3615 540175 0,46
250nmol/kg gf;‘;l 8 10 |12 3628 | 485017 0,52

Cac chit viét tat AUCo.inr = dién tich dudi duong cong tir 0 dén vé cuc, CL = dd
thanh thai, CL/F = d6 thanh thai/dd sinh kha dung, Tumax = thoi gian dat dén ndng do
cuc dai, Co = ndng dd ngoai suy thanh thoi diém 0 gidy, Cmax = ndng do cuc dai trong

huyét twong, T12= chu ky béan hity, NA = khong 4p dung dugc.

Cac nghién ciru in vivo

Thir nghiém kha ndng dung nap glucoza qua duong miéng (Oral Glucose Tolerance
Test - OGTT) & chudt nhat DIO

M5 hinh chudt nhét béo phi do ché d6 an udng (Diet- induced obese - DIO) 1a
md hinh khang insulin. Chudt nhét dyc DIO nim dén sau thang tubi (C57BL/6) tir
Taconic Biosciences dugc st dung trong nghién clru nay. Cac dong vat duoc nhét
riéng r& trong mdi trudng cé didu chinh nhiét d6 (24°C) véi chu trinh 12 gi¢r sang/tdi
(chidu sang tir 06:00), va duogc cho ty do &n va udng. Khoang thoi gian thich nghi
v6i moi trudng 1 hai tudn. Mot ngay trude khi nghién ctru, cdc dong vat duoc chia
ngau nhién thanh cac nhém dya trén thé trong ctia chung. Vao clng budi chidu hém
d6, cac dong vat dugce cho nhin an trong céc léng sach va dugc dung ta dugc long
(40 mM Tris-HCI, pH 8,0) hodc céc hop chit thir nghiém bang cach tiém duéi da.
Sang hom sau, 16 gid sau khi tiém peptit, thé trong khi d6i duoc xac dinh dé tinh

toan lidu lwong glucoza. Cac miu mau dugc lay dé xac dinh mirc glucoza & thoi dém
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0. Tép theo, cic dong vat duge cho ding glucoza bang 6ng thong qua dudng miéng
vao da day (2 g/kg). Thu duoc hai ndng d6 glucoza doc dugc nho duong ké & 15, 30,
60 va 120 phat sau khi ding glucoza qua duong miéng. Gié tri trung binh cia hai
ndng d6 glucoza do dugc duoc bo céo & mbi thoi diém va dién tich duéi duong
cong duoc tinh toan. S liéu théng ké dugc phan tich bang cach sit dung ANOVA
v6i phép so sanh cua Dunnett boi JMP 6; mic c6 nghia dugc biéu thi & p < 0,05 so
vai ta dugc long.

Trong cac thi nghiém dugc thyc hién vé co ban nhu d3 mo ta trong thir
nghiém nay, hop chat 2 thé hién sy gidm glucoza theo cach phu thuge lidu trong toan
bd thir nghiém dung nap, va AUC ¢ ta glucoza giam & tht ca ba lidu lugng thir

nghiém 1, 3 va 10 nmol/kg (bang 10).

Bang 10: AUC cua glucoza cua chudt nhét DIO duc dugc diéu tri bﬁng hop chit 2 va
semaglutide dé dap ung véi OGTT (2g/kg)

Hop chit Lidu (nmol/ke) AUC Glucoza
(% ta dugc long)
Hop chat 2 1 o
Hop chat 2 3 0%
Hop chit 2 10 30%
Semaglutide 1 So%
Semaglutide 3 B
Semaglutide 10 35+

% ta dugc long duge tinh 1a 100 x (gié tri tinh dugc doi véi nhém hop chat/ gia tri
tinh dugc dbi v6i nhom ta duge 16ng)

*p<0,05

OGTT & chudt nhit DIO duogc diéu tri bang Streptozotocin (STZ)
Mo hinh chudt nhét duoc didu tri bing STZ14 md hinh bénh tiéu duong s6m.
Chu6t nhit dgc DIO nim dén sau thang tudi (C57BL/6) tir Taconic Biosciences

duoc st dung trong nghién ciru ndy. Cac dong vat duogc nhét riéng 1& trong mdi
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trudmg c6 didu chinh nhidt d6 (24°C) véi chu trinh 12 gid sang/tdi (chiéu sang tir
06:00), va duoc cho tv do dn va ubng. Sau hai tudn thich nghi véi méi truong séng,
chudt nhét duoc tiém trong mang bung 50mg/kg STZ vio ngay thi Ba va thi Sau.
Hai tudn sau khi tiém, cic dong vat c6 mic glucoza nam trong khoing 180-
300mg/dL & 09:00 dugc chon cho nghién ciru OGTT. Mot ngay trude khi nghién
ctru, cac dong vat dugce chia ngau nhién thanh cac nhoém dua trén thé trong va muc
glucoza ctia chiing. Cac dong vat duge didu tri bang ta duoc 16ng hodc cac hop chit
thtr nghiém bang céch tiém duéi da ngay trude khi liy di thirc dn qua dém (16:00).
Sang hom sau vao luc 08:00, 16 gio sau khi tiém hgp chét, cac miu méau dugc liy dé
x4c dinh luong glucoza & thoi diém 0. Cac dong vat duge cho dung lidu glucoza 2
g/kg qua duong miéng. Glucoza duge xac dinh ¢ 15, 30, 60, va 120 phut sau khi cho
dung glucoza qua dudng mi¢ng. Cac s6 lidu théng ké dugc phan tich bang céch sir
dung ANOVA v6i phép so sénh cta Dunnett boi IMP 6. Mirc c6 nghia duoc chira &
p < 0,05 so véi ta duge 1ong.

Trong céac thi nghiém duoc thyc hién vé co ban nhu d3 md ti trong thi
nghi€ém nay, hop chit 2 thé hién su giam dao dong glucoza theo cach phu thude lidu
trong thir nghiém dung nap. AUC cua glucoza giam & ca ba lidu lwong thir nghiém 1,

3 va 10 nmol/kg (bang 11).

Bang 11: AUC cua glucoza cta chudt nhét STZ duc duoc diéu tri b?mg hop chat 2 va
semaglutide dé dap tmg véi OGTT (2g/kg)

Hop chét Lidu (nmol/kg) AUC Glucoza
(% ta duogc long)
Hop chat 2 1 o
Hop chét 2 3 5
Hop chat 2 10 35+
Semaglutide 1 7%
Semaglutide 3 53+
Semaglutide 10 35+




31492

% t4 duoc long duge tinh 13 100 x (gi tri tinh duge déi voi nhém hop chat/gia tri
tinh dwoc d6i v6i nhom ta dugc 16ng)
*p<0,05

Kiém soat glucoza huyét & chudt nhat DIO

Chudt nhit duc DIO nam dén sau thing tudi (C57BL/6) tir Taconic
Biosciences dugc st dung trong nghién ctru nay. Cac dong vat dugc nhédt riéng ré
trong méi trudmg cé didu chinh nhit do (24°C) v6i chu trinh 12 gi¢ sang/tdi (chiéu
sang tir 06:00), va dugc cho ty do an va uéng. Sau 2 tuan thich nghi véi diéu kién
séng, chudt nhit dugc chia nghu nhién thanh céc nhém diéu tri (n=7/nhém) dya trén
thé trong va muc glucoza huyét. Chuot nhét dugc tiém dudi da mot lan béng ta duoc
16ng hodc c4c hop chét (25 nmol/kg). Glucoza huyét dwoc theo ddi 2 va 8 gid sau khi
tiém va sau d6 theo ddi mot 1an mdi ngay & 08:00 trong 4 ngdy. OGTT duogc thuc
hién & 44 va 78 gio sau khi tiém peptit. Cac s liéu théng ké dugc phan tich bang
cach sit dung ANOVA véi phép so sénh ctia Dunnett béi JMP 6. Mitc c6 nghia dugc
chi ra & p < 0,05 so voi ta duoc long.

Trong céac thi nghiém dugc thyc hién vé co ban nhu duoc md ta trong thu
nghiém nay, chudt nhit duoc didu tri bing hop chat 2 va hop chit 4 ¢c6 mic glucoza
thép hon cac mau déi chimg didu tri bang ta dugc 1ong lén téi 96 gid sau khi tiém.
Chuét nhit duoc didu tri bing hop chat 2 va hop chét 4 c6 mirc dao dong glucoza
thdp hon sau khi ding glucoza qua dudng miéng & ca hai thoi diém khi OGTT dugc
thuc hién.

Hop chét 1 va hop chét 3 lam giam muc glucoza huyét trong thoi gian 1én dén
72 gi (bang 12). Chudt nhit dugc diéu tri bing hop chat 1 va hop chat 3 c6 mirc dao
dong glucoza thip hon sau khi dung glucoza qua duong miéng & 44 gid sau khi tiém

peptit (bang 13).
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Bang 12: Glucoza huyét do duoc & 2, 8, 24, 48, 72 va 96 gio sau khi ti€ém & chudt

nhit DIO duc
Glucoza huyét | Glucoza huyét | Glucoza huyét | Glucoza huyét | Glucoza huyét
(mg/dL) sau | (mg/dL)  sau | (mg/dL) sau | (mg/dL) sau|(mg/dL) sau
Thoi | khi tiém khi tiém hop | khi tiém khi tiém khi tiém
gian | T4 duoc long | chét 1 Hop chit 2 Hop chét 3 Hop chit 4
Trung Trung Trung Trung Trung
binh SEM binh SEM binh SEM binh SEM binh SEM
2 155,7 15,0 168,5 | 21,4 |112,7 |8,5 1734 |19,0 |110,2 |23
8 164,5 |6,7 79,4 3,4 87,4 1,2 81,4 3,8 91,5 4.4
24 189,1 |51 90,6 4,0 101,1 |3,1 96,6 2,8 87,4 1,6
48 142,6 |25 101,9 | 4,1 101,3 |3,1 95,8 53 102,9 |47
72 1542 | 4,2 1134 |56 97,6 3,8 104,7 |5,6 115,7 12,8
96 1594 |43 150,0 | 104 | 1150 |55 141,1 |72 104,6 |2,6

Béang 13: Dao dong glucoza trong sudt OGTT & 44 giy va 78 gid sau khi tiém hop

chét

44 gio 78 gioy
Hop chit | AUC Glucoza AUC Glucoza
(% ta duoc 1ong) | (% ta dugc long)
Hop chat 1 | 42% 90
Hop chat 2 | 39% 66*
Hop chat 3 | 35% 76*
Hop chat 4 | 41* 60*

% ta duoc long duogc tinh 13 100 x (gia tri tinh duoc d6i v6i nhém hop chét/gia tri

tinh duge dbi véi nhém ta duoc 16ng)

*p<0,05
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Diéu tri man tinh & chudt nhét DIO

Anh huéng cua sy hdp thu thic in va thé trong/chit béo duoc danh gid &
chudt nhit DIO. Chudt nhit DIO nim dén séu thang tudi (C57BL/6) tir Taconic
Biosciences duoc sit dung trong nghién ctru ndy. Cac dong vat dugc nhét riéng 18
trong méi trudng cé dicu chinh nhiét do (24°C) véi chu trinh 12 gio sang/tdi (chiéu
sang tir 06:00), va duoc cho ty do an va uéng. Chudt nhét duoc cho thich nghi véi
didu kién sbéng trong hai tuan. Mot ngay trudc khi bét dau nghién ctru, khdi lugng
chit béoduoc xac dinh theo phwong phdp cOng hudng tir hat nhadn (Nuclear
Magnetic Resonance - NMR) ¢6 str dung dung cu Echo Medical System (Houston,
TX). Chudt nhét dugc chia nglu nhién thanh cac nhém diéu trj (N=7/nhom) dya trén
thé trong va khéi Iuvong chat béo sao cho mdi nhom ¢ thé trong va khéi lugng chit
béo trung binh ban dau 13 tuong tw nhau. T4 dugc 16ng (40mM Tris-HCI, pH 8,0),
hop chat thir nghiém, hodc semaglutide d6i ching duong tinh dugc dung bang cach
tiém dudi da (SC) cho chudt nhat tiy ¥ gitta khoang thoi gian tir 8-10 gio sang, ba
ngdy mét 14n trong 15 ngay. Viéc tiém dudi da duogc thyc hién vao ngay 1, 4, 7, 10,
va 13. Thé trong va su hip thu thiic n dwoc x4c dinh ngay trudce mbi 14n tiém trong

toan bd nghién ctru. Sy thay dbi thé trong theo phan trim dugc tinh toan nhu sau:

100 x (Thé trong cudi cing cla déng vt — Thé trong ban diu ca dong vat)

Thé trong ban dau coa dong vat

O thoi diém két thic nghién clru, tong khéi luong chét béo duoc xac dinh lai
bing NMR. Cac sb lidu théng ké duoc phan tich bang cach st dung ANOVA véi
phép so sanh ctia Dunnett bdi JMP 6. Mirc ¢6 nghia dugc chi ra & p < 0,05 so voi ta
duoc long.

Trong cac thi nghi¢m dugc thyc hién vé co ban nhu duoc md ta trong thir
nghiém nay, cac hop chét 1-4 1am giam mirc hép thu thtrc 4n va thé trong/chét béo

nhu dugc chi ra trong bang 14 duéi day:
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Béng 14: Sy thay ddi thé trong theo % va sy thay dbi chit béo trong co thé theo % &
chugt nhit DIO

L Thé trong Chét béo trong co thé
, icu ) .
Hop chat (% thay d6i so v6i ta duoc | (% thay do6i so véi ta duge
(nmol/kg)
long tr ngay 1) long tir ngay 1)
Ho chit 1 15 -19* -49*
chat
P 30 -29% -66*
Hoo chit 2 15 -19* -43*
chat
o 30 -33* -70%*
Hon chit 3 15 -17* -32%
op chat
o 30 -37* -67*
, 15 -15% -26*
Hop chat 4
30 -39% -69*
30 -8 -20*
Semaglutide
60 -12%* -29%*
*p <0,05

Didu tri cp tinh & chudt nhat DIO

Dé khao sat con duong chuyén héa tham gia vao viéc didu tri bang hop chét
theo sang ché khong phu thudc vao su gidm trong luong, cac hop chét duogc thir
nghiém & chuét nhit DIO (C57BL/6) theo céch cép tinh. Chudt nhét duoc sir dung 1a
chudt nhit ba dén bdn thang tudi c6 ché d¢ an giau cht béo trong it nhat 4 tuan. Cac
dong vat dugc nhét riéng 18 trong moi trudng c6 didu chinh nhiét d6 (24°C) véi chu
trinh 12 gio sang/ti (chidu sang tir 06:00), va duge cho tw do dn va ubng. T4 duge
16ng hodc cac hop chét thir nghiém dugc ding cho chudt nhat bang cach tiém dudi
da vao luc 16:00 vao ngay trude ngay nghién ctru. Cac dong vat dugc giét 16 gio sau
khi 14y méu bing cach chich dudi da day. Céc s6 lidu théng ké dugc phan tich bang
cach stt dung ANOVA v6i phép so sanh cua Dunnett d6i v6i IMP-6. Miac ¢ nghia

duogc chira & p < 0,05 so véi t& dugce 1ong.
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Trong cac thi nghiém dugc thuc hién vé co ban nhu dugec md ta trong thir
nghiém nay, cac hgp chit 1-3 1am giam muc cholesterol va mic PCSK9 trong huyét
tuong va lam ting mic FGF-21 nhu dugc chi ra trong bang 15. Ngugc lai, didu tri
bang semaglutide khong 1am giam muc cholesterol va PCSK9 trong huyét twong va
lam ting mtc FGF-21. Sy hép thu thirc in giam dén muc twng tu nhu trong tit ca
cac nhém dbi chung, diéu nay c6 thé chi ra rang su thay d6i vé ham lugng

cholesterol, PCSK9 va FGF-21 1a khong phu thudc vao su hép thu thic an.

Bang 15: Anh hudng cép tinh d6i v6i miic PCSK9, FGF-21 va cholesterol

) Liéu PCSK9 FGF-21 Cholesterol
Hop chat
(nmol/kg) | (% ta dugc 16ng) | (% ta dugc long) | (% ta duoc long)
Hop chat1 |30 14,6* 1770% 60,9%
Hop chat2 |30 12,8% 465%* 80,6*
Hop chat3 |30 15,6% 1124 55,6%
Semaglutide | 30 115,3 75 117,6

% t4 dugc long duoc tinh 1a 100 x (gié tri tinh dwoc dbi véi nhém hop chat/gia tri
tinh duoc dbi véi nhom ta duge 16ng)
*p<0,05
Anh huéng dbi v6i mic tiéu thy nang lugng & chudt nhit DIO

Chudt nhit DIO duc tir bay dén tam thang tudi (C57BL/6) cén ning 45-50g
duoc st dung trong nghién ciru nay dé danh gid anh huéng clia céc hop chat theo
sang ché dbi vai su chuyén héa ning lugng. Cac dong vat dugce nhét riéng & trong
moéi trudng c6 diéu chinh nhiét dd (24°C) vé6i chu trinh 12 gidr sang/tdi (chiéu séng tir
22:00), va dugc cho ty do an (TD95217)(Teklad) va ubng nudc. Sau 2 tudn thich
nghi khi hdu cta khu vuc nuéi gitt, chudt nhét dugc chia ngau nhién vao cdc nhém
didu tri (N=6/nh6m) duwa trén khéi lwong co thé va mdi nhém c6 khéi lwong co thé
trung binh khoi diém tuong tu nhau. Pong vat duoc dit vao may do calo
PhenoMaster/LabMaster (TSE Systems, Chesterfield, MO) trong 8 ngay thich nghi
khi hau. T4 dugc 1ong (dung dich dém Tris HC1 40 mM & d6 pH 8,0, 10 ml/kg), cac
hop chét thir nghiém (15 nmol/kg) hodc semaglutide (60 nmol/kg) dugc ding dudi
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da cho chuét nhit DIO duge cho #n tiy thich 30-90 phit truée khi bat dau chu trinh
t4i ba ngay mot lan trong 15 ngay.

Thuong sé nhiét va ho hip (Heat va respiratory quotient -RER) dugc do bang
do calo gin tiép nhu duge md ta st dung hé do calo mach mé. RER 1a ty 1€ gitra thé
tich CO» tao ra (VCO2) véi thé tich O, tidu thu (VO2). Nhiét duogc tinh véi thé trong
nac xem xét: Tidu hao nang lugng 1a kcal/kg/3 ngay va dugc biéu thi & dang gia tri
trung binh £ SEM ctia 6 chudt nhét trén mdi nhém. Mt c6 nghia v& mit thng ké
dwoc danh gia bing ANOVA hai yéu t6 theo sau béi thir nghiém so sanh da muyc tiéu
cua Tukey.

Trong céc thi nghiém duoc thuc hién vé co ban nhu dugc md ta trong thir
nghiém nay, chudt nhit duoc diéu tri bang c4c hop chit 1 va 2 ting ty 18 chuyén hoa
cua chung bt ddu tir tudn thit 2 va kéo dai anh hudng ndy trong toan bé qué trinh
diéu tri nhu dugc chi ra trong bang 16. Tuy nhién, semaglutide khong anh huéng dén
ty 16 chuyén héa. Mic gia ting vé ty 18 chuyén hoa nay c6 thé gop phan vao sy gidm
trong luong tiép theo quan sat dwoc khi sit dung céc hop chéat 1 va 2 so véi khi st

dung semaglutide.

Bang 16: Anh hudng cia viéc diéu tri man tinh bing hop chat 1, hop chit 2 hoic
semaglutide 1én ty 1€ chuyén héa & chudt nhat DIO

Nhiét liiy tich (Kcal’kg khéi lwong nac/3 ngdy)

Khoang thoi gian diéu | T4 dugc , ,

) Semaglutide | Hop chat 1 Hop chat2
tri long
Ngay 1 dén ngay 4 2184+27 |1973 £51 1749 + 136%* 1746 + 96**
Ngay 4 dén ngay 7 2154 +36 | 2018 +54 1822+ 173 1778 + 132*
Ngay 7 dén ngay 10 2239 +£28 |2151+48 2349 + 129 2549 £ 129%*
Ngay 10 dénngay 13 | 2207 £16 |2138+46 2351 £ 144 2568 + 147*

* p <0,05 so véi ta dugc long

** p < 0,05 so voi semaglutide

-60-




31492

Trinh tw axit amin
SEQ ID NO: 1 (OXM ngudi)

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—Met-Asn—Thr-Lys-Arg-Asn-Arg-Asn—Asn—Ile-Ala
(HSQGTFTSDYSKYLDSRRAQDFVQWLMNTKRNRNNIA)

SEQ ID NO: 2 (Trinh tw nhan tao)

His-Xaa2-Gln-Gly-Thr-Phe-Thr—Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys-Lys-
Ala-Lys-Glu-Phe-Val-Glu—Trp-Leu-Leu-Xaa28-Gly-Gly-Pro-Ser-Ser-Gly
(HXaa2QGTFTSDYSKYLDEKKAKEFVEWLLX2a28GGPSSG)
trong d6 Xaa2 13 Aib;
Xaa28 1a Glu (E) hodc Ser (S);
Lys & vi tri 20 dugc cai bién hoa hoc nho su lién hgp ciia nhém epsilon-amino
ctia mach bén Lys voi axit béo C14-C24 thong qua (i) lién két truc tiép hodc
(ii) doan lién két giita Lys & vi tri 20 va axit béo C14-C24; va

axit amin d4u tan cing C tiy ¥ dwgc amit hoa.
SEQ ID NO: 3 (Trinh ty nhin tao)

His-Xaa2-Gln—GIy-Thr—Phe-Thr—Ser—Asp-Tyr-Ser-Lys—Tyr-Leu—Asp-Glu-Lys-Lys-
Ala-Lys—Glu-Phe-Val—Glu-Trp-Leu-Leu-Glu-Gly-Gly-Pro-Ser-Ser-Gly
(HX2a2QGTFTSDYSKYLDEKKAKEFVEWLLEGGPSSG)
trong d6 Xaa2 1a Aib;
Lys & vi tri 20 dugc cai bién hoa hoc nho sy lién hgp ciia nhom epsilon-amino
clia mach bén Lys v6i axit béo C14-C24 thong qua (1) lién két truc tiép hodc
(ii) doan lién Kkét gitta Lys & vi trf 20 va axit béo Cl14-C24; va

axit amin d4u tin cung C tiy ¥ dwgc amit hoa.
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SEQ ID NO: 4 (Trinh ty nhin tao)

His-XaaZ-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu—Lys—Lys—
Ala-Lys—Glu-Phe-Val-Glu-Trp-Leu-Leu-Ser-Gly-Gly-Pro-Ser-Ser-Gly
(HXaaZQGTFTSDYSKYLDEKKAKEFVEWLLSGGPSSG)
trong d6 Xaa2 1a Aib;
Lys & vi trf 20 dugce céi bién héa hoc nhd su lién hgp cua nhom epsilon-amino
ctia mach bén Lys v6i axit béo C14-C24 thong qua (1) lién két truc tiép hodc
(ii) doan lién két gitta Lys ¢ vi trf 20 va axit béo C14-C24; va

axit amin dau tan cung C tiy y dugc amit hoa.
SEQ ID NO: 5 (Trinh tw nhan tao)

His-Xaa2-G1n—Gly-Thr—Phe-Thr-Ser-Asp-Tyr-Ser—Lys-Tyr-Leu-Asp-Glu-Lys-Lys-
Ala—Lys-Glu-Phe-Val-Glu—Trp-Leu—Leu—Glu-Gly-Gly-Pro-Ser-Ser-Gly
(HXaa2QGTFTSDYSKYLDEKKAKEFVEWLLEGGPS SG)
trong d6 Xaa2 1a Aib;
Lys & vi trf 20 dugc cai bién hoa hoc nhd sy lién hop cia nhom epsilon-amino
cia mach bén Lys voi ([2-(2-aminoetoxy)-etoxy]-axetyl)z-(y-Glu)-CO-
(CH2)16CO2H; va

axit amin dau tan cung C dugc amit hoa.
SEQ ID NO: 6 (Trinh ty nhéan tao)
His-Xaa2—G1n-G1y-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys—Lys-
Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu—Leu-Glu-Gly-Gly-Pro-Ser-S er-Gly

(HXaaZQGTFTSDYSKYLDEKKAKEFVEWLLEGGPS SG)
trong d6 Xaa2 1a Aib;,
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Lys & vi tri 20 duoc cai bién héa hoc nhd sy 1ién hgp cua nhom epsilon-amino
cia mach bén Lys véi ([2-(2-aminoetoxy)-etoxy]-axetyl)2-(y-Glu)-CO-
(CH2)18CO2H; va

axit amin dau tan cung C dugc amit hoa.

SEQ ID NO: 7 (Trinh tw nhén tao)

His—XaaZ-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys-Lys-
AIa-Lys-Glu-Phe-Val-Glu—Trp-Leu—Leu-Ser-Gly-Gly-Pro-Ser-Ser-Gly
(HXaa2QGTFTSDYSKYLDEKKAKEFVEWLLSGGPSSG)
trong d6 Xaa2 1a Aib;
Lys & vi tri 20 dugc cai bién héa hoc nhd su lién hgp cua nhém epsilon-amino
cia mach bén Lys véi ([2-(2-aminoetoxy)-etoxy]-axetyl)z-(y-Glu)z-CO-
(CH2)16CO2H; va

axit amin dau tdn cung C duoc amit hoa.

SEQ ID NO: 8 (Trinh ty nhén tao)

His-Xaa2-Gln—Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys—Lys—
Ala-Lys-Glu-Phe-Val—Glu-Trp-Leu-Leu—Ser-Gly-Gly-Pro-Ser-S er-Gly
(HXaa2QGTFTSDYSKYLDEKKAKEFVEWLLSGGPSSG)
trong d6 Xaa2 la Aib;
Lys & vi tri 20 duoc cai bién héa hoc nhd su lién hgp cua nhom epsilon-amino
cia mach bén Lys véi ([2-(2-aminoetoxy)-etoxy]-axetyl)z-(y-Glu)z-CO-
(CH2)13CO2H; va

axit amin dau tan cung C dugc amit hoa.

SEQ ID NO: 9 (Trinh tw nhén tao)

His-Xaa2-Gln-Gly-Thr-Phe-Thr—Ser-Asp—Tyr-Ser-Lys-Tyr-Leu-Asp-Glu—Lys-Lys—
Ala—Lys-Glu—Phe-Val-Glu-Trp-Leu—Leu—Xaa28-Gly-Gly-Pro-Ser-Ser—GIy
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(HXaaZQGTFTSDYSKYLDEKKAKEFVEWLLXaa2SGGPSSG)
trong d6 Xaa2 1a Aib;
Xaa28 1a Glu (E) hoac Ser (S); va

axit amin dau tan cung C ty ¥ dugc amit hoa.

SEQID NO: 10  (Trinh ty nhén tao)

His-XaaZ-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys-Lys—
Ala-Lys-Glu-Phe-Val-Glu—Trp-Leu—Leu-Glu—Gly-Gly-Pro-Ser-Ser—Gly
(HXaaZQGTFTSDYSKYLDEKKAKEFVEWLLEGGPSSG)

trong d6 Xaa2 1a Aib; va

axit amin dau tan cing C tiy ¥ dwoc amit hoa.

SEQID NO: 11  (Trinh ty nhén tao)

His-Xaa2-Gln-Gly-Thr-Phe-Thr—Ser-Asp-Tyr-Ser-Lys-Tyr—Leu-Asp-Glu-Lys-Lys-
Ala—Lys-Glu-Phe-Val-Glu-Trp-Leu—Leu-Ser-Gly-Gly-Pro-Ser-S er-Gly
(HXaaZQGTFTSDYSKYLDEKKAKEFVEWLLSGGPSSG)

trong d6 Xaa2 1a Aib; va

axit amin dAu tan cing C tuy ¥ dwoc amit hoa.
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YEU CAU BAO HO
1. Hop chét c6 cong thirc sau:

His-Xaa2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys-
Lys-Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu-Leu-Xaa28-Gly-Gly-Pro-Ser-Ser-
Gly

trong do
Xaa2 la Aib;
Xaa28 la Glu hodc Ser;

Lys ¢ vi tri 20 dugc cai bién hoa hoc nho sy lién hop ctia nhém epsilon-amino
ctia mach bén Lys véi axit béo C14-C24 thong qua doan lién két gitra
Lys & vi tri 20 va axit béo C14-C24, trong d6 doan lién két nay 1a ([2-
(2-aminoetoxy)-etoxy]-axetyl)2-(y-Glu), trong 4o t bang 1 hodc 2; va

axit amin dau tan cing C iy ¥ dwgc amit hoa;
hodc mudi duoc dung cta no.
2. Hop chét theo diém 1, hoic mubi duoc dung cta no, trong d6 Xaa28 la Glu.
3. Hop chiét theo diém 1, hodc mudi duge dung cia no, trong d6 Xaa28 1a Ser.

4. Hop cht theo diém bAt ky trong s6 cac diém tr 1-3, hodc mubi duge dung cta no,
trong d6 t bang 1.

5. Hop chét theo diém bét ky trong s6 cac diém tir 1-3, hodc mudi dugc dung cia nd,
trong d6 t bang 2.

6. Hop chit theo diém bét ky trong s6 cac diém tir 1-5, hodc mudi duge dung ciia né,
trong d6 axit béo C14-C24 la monoaxit bado hoa hodc diaxit béo hoa.

7. Hop chét theo diém 6, hoic mudi dugc dung cua nd, trong d6 axit béo 1a monoaxit
bdo hoa hogc diaxit bdo hoa dugc chon tir nhom gdm axit myristic (axit
tetradecanoic)(C14 monoaxit), axit tetradecandioic (C14 diaxit), axit palmitic (axit

hexadecanoic)(C16 monoaxit), axit hexadecandioic (C16 diaxit), axit margaric (axit
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heptadecanoic)(C17 monoaxit), axit heptadecandioic (C17 diaxit), axit stearic (axit
octadecanoic)(C18 monoaxit), axit octadecandioic (C18 diaxit), axit nonadexylic
(axit nonadecanoic)(C19 monoaxit), axit nonadecandioic (C19 diaxit), axit arachadic
(axit eicosanoic)(C20 monoaxit), axit eicosandioic (C20 diaxit), axit heneicosylic
(axit heneicosanoic)(C21 monoaxit), axit heneicosandioic (C21 diaxit), axit behenic
(axit docosanoic)(C22), axit docosandioic (C22 diaxit), axit lignoxeric (axit
tetracosanoic)(C24 monoaxit) va axit tetracosandioic (C24 diaxit).

8. Hop chét theo dim 6 hodc 7, hoic mudi duge dung cta no, trong do axit béo
C14-C24 1a axit octadecandioic.

9. Hop chét theo diém 6 hodc 7, hodc mudi dugc dung cta né, trong d6 axit béo
C14-C24 1a axit eicosandioic.

10. Hop chét theo diém bat ky trong sb cac diém néu trén, hodc mudi duoc dung cua
no, trong d6 axit amin du tan cung C dugc amit hoa.

11. Hop cht theo diém bat ky trong s cac diém tir 1 dén 8 va 10, trong d6 hop chét
13 hop chét c¢6 cong thirc sau:

His-Xaa2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys-Lys-
Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu-Leu-Glu-Gly-Gly-Pro-Ser-Ser-Gly

trong d6 Xaa 2 1a Aib;

Lys ¢ vi tri 20 dugc cai bién hoa hoc nhd sy lién hgp clia nhém epsilon-amino cua
mach bén Lys véi ([2-(2-aminoetoxy)-etoxy]-axetyl)2-(y-Glu)-CO-(CHz2)16CO2H; va

axit amin du tan cing C duoc amit héa (SEQ ID NO: 5),
hodc mudi dugc dung ciia nd.

12. Hop chit theo diém bét ky trong s cac didm 1-8 va 10, trong d6 hop chit nay 14
hop chét c6 cong thirc sau:

His-Xaa2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys-Lys-
Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu-Leu-Ser-Gly-Gly-Pro-Ser-Ser-Gly

trong d6 Xaa 2 1a Aib;
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Lys & vi tri 20 dwoc cai bién héa hoc nhd sy lién hop ciia nhém epsilon-amino cia
mach bén Lys v6i ([2-(2-aminoetoxy)-etoxy]-axetyl)2-(y-Glu)z-CO-(CH2)16CO2H; va

axit amin dau tan cung C dwoc amit hoa (SEQ ID NO: 7);
hodc mubi dugc dung cta noé.

13. Hop chét theo diém bét ky trong sb cac didm 1-7 va 9-10, trong d6 hop chit nay
1a hop chat c6 cong thirc sau:

His-Xaa2-GlIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys-Lys-
Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu-Leu-Glu-Gly-Gly-Pro-Ser-Ser-Gly

trong do Xaa 2 1a Aib;

Lys & vi tri 20 duoc cai bién héa hoc nhd sy lién hop ciia nhém epsilon-amino cia
mach bén Lys vdi ([2-(2-aminoetoxy)-etoxy]-axetyl)2-(y-Glu)-CO-(CH2)18CO-H;
va

axit amin dau tin cung C dwoc amit héa (SEQ ID NO: 6);

hodc muoi dugc dung cua nd.

14. Hop chat theo diém bét ky trong s6 cac didm 1-7 va 9-10, trong d6 hop chit nay
1a hop chat c6 cong thirc sau:

His-Xaa2-GlIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Glu-Lys-Lys-
Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu-Leu-Ser-Gly-Gly-Pro-Ser-Ser-Gly

trong d6 Xaa 2 1a Aib;

Lys & vi tri 20 dugc cai bién hoa hoc nho sy lién hop ciia nhom epsilon-amino ctia
mach bén Lys véi ([2-(2-aminoetoxy)-ethoxy]-acetyl)2-(y-Glu)2-CO-(CH2)18CO-H;
va

axit amin dau tan cung C dugc amit hoa (SEQ ID NO: 8);

hodc mudi dugc dung cda no.

15. Dugc pham chita hgp chit theo diém bt ky trong s6 cac diém tir 1 dén 14, hodc

mudi dugce dung cua nd, va chét mang, chét pha lodng hodc ta dugc duoc dung.

16. Hop chit trung gian c6 cong thirc sau:
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His-Xaa2-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-
Glu-Lys-Lys-Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu-Leu-Xaa28-Gly-Gly-
Pro-Ser-Ser-Gly

trong do

Xaa2 1a Aib;

Xaa28 la Glu hoac Ser; va

axit amin d4u tan cing C tily ¥ duge amit hoa (SEQ ID NO: 9),
hodc mudi duoc dung cua né.

17. Hop chét trung gian theo diém 16, trong d6 Xaa28 1a Glu.

18. Hop chit trung gian theo diém 16, trong d6 Xaa28 1a Ser.

19. Quy trinh san xuét hop chit c6 cong thirc sau:
His-Xaa2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-
Glu-Lys-Lys-Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu-Leu-Xaa28-Gly-Gly-
Pro-Ser-Ser-Gly

trong do

Xaa2 1a Aib;

Xaa28 la Glu hoac Ser;

Lys & vi tri 20 duoc céi bién hoa hoc nho su lién hop ciia nhém epsilon-amino

cua mach bén Lys v6i axit béo C14-C24 théng qua doan lién két giita Lys & vi

tri 20 va axit béo C14-C24, trong d6 doan lién két nay 1a ([2-(2-aminoetoxy)-

etoxy]-axetyl)2-(y-Glu), trong do t bang 1 hodc 2; va

axit amin d4u tin cing C tily ¥ dugc amit hoa, quy trinh nay bao gom budc:

(i) cai bién hop chit trung gian c6 cong thirc sau:
His-Xaa2-Gln-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-
Glu-Lys-Lys-Ala-Lys-Glu-Phe-Val-Glu-Trp-Leu-Leu-Xaa28-Gly-Gly-
Pro-Ser-Ser-Gly
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trong do

Xaa2 la Aib;

Xaa28 1a Glu hodc Ser; va

axit amin dAu tin cing C tiy ¥ dugc amit hoa (SEQ ID NO: 9) béang
cach lién hop nhoém epsilon-amino ciia mach bén Lys ¢ vi tri 20 cua hop chit
trung gian véi axit béo C14-C24 thong qua doan lién két, trong d6 doan lién
két nay 1a ([2-(2-aminoetoxy)-etoxy]-axetyl)2-(y-Glu);, trong d6 t bang 1 hoic
2.
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Danh muc trinh tu
<110> EIli Lilly and Company
<120> Hop chédt déng chu van glucagon va peptit-1 gibéng glucagon (GLP-
1), quy trinh san xudt chung, hop chit trung gian duoc dung trong quy
trinh nay, va dugc phdm chta hop chit nay

<130> X-20637

<150> 62/182847
<151> 2015-06-22

<1l60> 11

<170> PatentIn version 3.5

<210> 1
<211> 37
<212> PRT

<213> Homo sapien
<400> 1
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser

1 5 10 15

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

Arg Asn Asn Ile Ala

35
<210> 2
<211> 34
<212> PRT

<213> Trinh tuy nhén tao

<220>
<223> C&u trac tdng hop

<220>

<221> DAU HIEU HON TAP

<222>  (2)..(2)

<223> Xaa & vi tri 2 1la axit amin khéng xudt hién trong ty nhién
Axit 2-Aminoisobutyric

<220>
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<221>
222>
<223>

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

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

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

<400>

31492

MOD RES
(2)..(2)
Aib

MOD_RES
(20) .. (20)

Lys & vi tri 20 dugc cai bién héa hoc nhd su lién hop cua nhém
epsilon-amino cua mach bén Lys vdi axit béo Cl4-C24 thdéng qua
(1) lién k&t truc tiép hodc (ii) doan lién két gitta Lys & vi tri
20 va axit béo Cl1l4-C24

DAU HIEU HON TAP
(28)..(28)
Xaa & vi tri 28 1la Glu hodc Ser

MOD RES
(34)..(34)
Gly ¢ vi tri 34 tuy vy dugc amit hoda

2

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

1

5 10 15

Lys Lys Ala Lys Glu Phe Val Glu Trp Leu Leu Xaa Gly Gly Pro Ser

20 25 30

Ser Gly

<210> 3

<211> 34

<212> PRT

<213> Trinh tu nhén tao

<220>

<223> C&u trtc tdng hop

<220>

<221> DAU HIEU HON TAP

<222>  (2)..(2)

<223> Xaa & vi tri 2 1la axit amin khéng xudt hién trong tu nhién
Axit 2-Aminoisobutyric

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

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

31492

MOD_RES
(2)..(2)
Aib

MOD_RES
(20) .. (20)

Lys & vi tri 20 dugc cai bién héa hoc nhd sy 1ién hop cua

nhém epsilon-amino cua mach bén Lys vdi axit béo C14-C24 thdng

qua (i) lién k&t truc tiép hodc (ii) doan lién k&t gifta Lys & vi tri
20 va axit béo Cl4-C24

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

<400>

MOD_RES

(34) ..(34)
Gly ¢ vi tri 34 tuy vy dugc amit hoa

3

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

1

5 10 15

Lys Lys Ala Lys Glu Phe Val Glu Trp Leu Leu Glu Gly Gly Pro Ser

20 25 30

Ser Gly

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

<220>
<223>

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

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

<220>

4

34

PRT

Trinh ty nhédn tao

C4u trtc tdéng hop

DAU HIEU HON TAP

(2)..(2) .

Xaa & vi tri 2 la axit amin khéng xuat hién trong tu nhién
Axit 2-Aminoisobutyric

MOD RES
(2)..(2)
Aib
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<221> MOD RES
<222> (20)..(20)
<223> Lys & vi tri 20 dugc cai bién héa hoc nhd sy 1lién hop cua
nhém epsilon-amino cua mach bén Lys véi axit béo C14-C24 thdng
qua (i) 1lién két truc tiép hoidc (ii) doan 1ién két gitta Lys & vi tri
20 va axit béo Cl4-C24

<220>
<221> MOD RES
<222>  (34)..(34)

<223> Gly & vi tri 34 tuy vy dugc amit hda
<400> 4
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15

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

Ser Gly
<210> 5
<211> 34
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> C&u truc tdng hop

<220>
<221> DAU HIEU HON TAP
<222>  (2)..(2)

<223> Xaa & vi tri 2 13 axit amin khéng xudt hién trong tu nhién
Axit 2-Aminoisobutyric

<220>

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

<220>

<221> MOD_RES

<222>  (20)..(20)

<223> Lys & vi tri 20 dugc cai bién héa hoc nhd sy 1lién hop cula
nhém epsilon-amino cua mach bén Lys vdi
([2-(2-aminoethoxy) —ethoxy] -axetyl) 2- (y-Glu) -CO- (CH2) 16CO2H
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<220>
<221> MOD RES

<222>  (34)..(34)
<223> Gly & vi tri 34 dugc amit héa

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

1 5 10 15

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

Ser Gly
<210> 6
<211> 34
<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> C&u truc téng hop

<220>
<221> DAU HIEU HON TAP
<222>  (2)..(2)

<223> Xaa & vi tri 2 la axit amin khdéng xudt hién trong ty nhién
Axit 2-Aminoisobutyric

<220>

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

<220>

<221> MOD RES

<222>  (20)..(20)

<223> Lys & vi tri 20 dugc cai bién hoéa hoc nhd su 1ién hop cua
nhém epsilon-amino cua mach bén Lys véi
([2-(2-aminoetoxy) -etoxy]-axetyl)2- (y-Glu)-CO- (CH2) 18CO2H

<220>
<221> MOD_RES
<222>  (34)..(34)

<223> Gly & vi tri 34 dugc amit hoéa
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<400>

31492

6

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

1

5 10 15

Lys Lys Ala Lys Glu Phe Val Glu Trp Leu Leu Glu Gly Gly Pro Ser

20 25 30

Ser Gly

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

<220>
<223>

<220>
<221>
L222>
<223>

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

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

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

<400>

7

34

PRT

Trinh tu nhdn tao

cdu triac tdng hop

DAU HIEU HON TAP

(2)..(2) )

Xaa & vi tri 2 1la axit amin khéng xuat hién trong tu nhién
Axit 2-Aminoisobutyric

MOD_RES
(2) .. (2)
Aib

MOD RES

(20) ..(20)

Lys & vi tri 20 duoc cai bién héa hoc nhd sy lién hop cua
nhéom epsilon-amino cua mach bén Lys véi
([2—(2—aminoetoxy)—etoxy]—axetyl)Z-(y—Glu)2—CO—(CH2)l6C02H

MOD_RES
(34)..(34)
Gly & vi tri 34 dugc amit héa

7

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

1

5 10 15
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Lys Lys Ala Lys Glu Phe Val Glu Trp Leu Leu Ser Gly Gly Pro Ser

20 25 30

Ser Gly

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

<220>
<223>

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

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

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

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

<400>

8

34

PRT

Trinh tu nhdn tao

cdu truc tdng hop

DAU HIEU HON TAP

(2)..(2) )

Xaa & vi tri 2 1a axit amin khéng xuat hién trong ty nhién
Axit 2-Aminoisobutyric

MOD_RES
(2)..(2)
Aib

MOD RES

(20) .. (20)

Lys & vi tri 20 dugc cai bién hdéa hoc nhd sy lién hop cua
nhém epsilon-amino cua mach bén Lys véi
([2—(2—aminoetoxy)—etoxy]-axetyl)Z—(y—Glu)Z—CO—(CH2)l8C02H

MOD RES

(34)..(34)
Gly & vi tri 34 dugc amit hoéa

8

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

1

5 10 15

Lys Lys Ala Lys Glu Phe Val Glu Trp Leu Leu Ser Gly Gly Pro Ser

20 25 30

Ser Gly
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<210> 9
<211> 34
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> C&u truc tdéng hop

<220>
<221> DAU HIEU HON TAP
<222> (2)..(2)

<223> Xaa & vi tri 2 la axit amin khéng xudt hién trong tyu nhién
Axit 2-Aminoisobutyric

<220>

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

<221> DAU HIEU HON TAP
<222> (28)..(28)
<223> Xaa & vi tri 28 is Glu or Ser

<220>

<221> MOD_RES

<222> (34)..(34)

<223> Gly & vi tri 34 tuy y dugc amit hoa

<400> 9
His Xaa Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Glu

1 5 10 15

Lys Lys Ala Lys Glu Phe Val Glu Trp Leu Leu Xaa Gly Gly Pro Ser
20 25 30

Ser Gly
<210> 10
<211> 34
<212> PRT

<213> Trinh ty nhén tao

<220>
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<223>

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

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

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

<400>

31492

ciu trac tdéng hop

DAU HIEU HON TAP

(2)..(2) )

Xaa & vi tri 2 1a axit amin khéng xuat hién trong tu nhién
Axit 2-Aminoisobutyric

MOD_RES
(2) .. (2)
Aib

MOD RES
(34) .. (34)
Gly & vi tri 34 tuy y dugc amit hoéa

10

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

1

5 10 15

Lys Lys Ala Lys Glu Phe Val Glu Trp Leu Leu Glu Gly Gly Pro Ser

Ser Gly

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

<220>
<223>

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

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

20 25 30

11
34
PRT
Trinh ty nhdn tao

Chu truc téng hop

DAU HIEU HON TAP

(2)..(2) )

Xaa & vi tri 2 1la axit amin khéng xuat hién trong tu nhién
Axit 2-Aminoisobutyric

MOD_RES
(2)..(2)
Aib
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<220>
<221> MOD_RES
<222> (34)..(34)

<223> Gly ¢ vi tri 34 tuy y dugc amit hoa
<400> 11

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

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

Ser Gly
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