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Linh vic ky thuit dwoc dé cap
Sang ché @& cap dén cac thé lién hop mai cia GDF15 duge ndi véi axit béo ¢o
chu ky ban rd va qué trinh hoat dong dugc cai thién. Sang ché con dé cép dén hdn hop,

dugc pham va t6 hop chira thé lién hop nay.

Tinh trang ky thuit ciia sing ché

Céc peptit va cac protein duoc sir dung rong rii trong thuc tién y hoc, va do ching
c6 thé dugc tao ra bang cong nghé ADN tai to hop, ¢6 thé mong doi ring tim quan trong
ctia chiing ciing s& ting trong nhirng nim tiép theo. S& lugng céc peptit va protein ndi
sinh da biét c6 hoat tinh sinh hoc quan tdm dang ting 1én nhanh chéng, ciing 1a két qua
ctia viée kham pha hé gen nguoi dang tiép dién. Do céc hoat tinh sinh hoc ciia ching,
nhidu polypeptit va protein trong sd cac polypeptit va protein nay vé nguyén tic dugc
str dung nhu cac chit ¢ tac dung diéu tri. Cac peptit hodc céc protein ndi sinh, tuy nhién,
khéng phai [udn ludn phi hop dé lam céac dé ctr duge chat béi vi chung thudng cé chu
ky bén rd trong vai phit do bi phin hiy nhanh chéng béi cac peptidaza va/hodc do loc
& than va thanh thai trong nuée tiéu. Chu ky ban ra ciia cac polypeptit hodc cac protein
trong huyét tuong ctia ngudi rat khac nhau (tir vai phut dén nhiéu hon mot tuan).

Viéc thanh thai & mirc d6 cao chét diéu tri 12 khong tién dung trong nhiéu truong
hop ma dugc mong mudn duy tri ndng d6 cao ciia né trong mau trong khoang thoi gian
kéo dai. Mot cach hién dugce str dung dé khic phuc diém bit loi nay la st dung lidu
lugng cao ctia peptit hoic cac protein diéu tri quan tdm véi bénh nhén, nhu vy ngay ca
khi mét sb peptit hodic protein diéu tri bi phan huy, van du dé c6 hiéu qua diéu tri. Tuy
nhién, phuong phap nay khéng tién dung véi bénh nhan. Do phéin 16n cac peptit hodc
cic protein diéu tri khong thé duge sir dung qua duong miéng, cac peptit hodc céc protein
diéu tri bénh nay s& phai duoc truyén ¢b dinh, truyén thuong xuyén bing cach tiém trong
tinh mach hoic duoc sir dung thudng xuyén bing cic con dudng tiém dudi da khong
tién dung. Nhu ciu dbi v6i tin suét str dung ciing khién hau hét cac chit diéu trj 1a peptit
hoic protein c6 tiém ning c6 gia thanh diéu tri dugc dua ra qua cao. C6 mit lugng 16n

peptit hoidc protein bi phan huy ciing c6 thé tao ra céc tac dung phu khéng mong mudn.
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Khéng tién dung trong viéc st dung va gia thanh cao 13 hai Iy do khién phan I6n
cac peptit hodc cac protein diéu tri c6 tdp hop cac dac trung hoat tinh sinh hoc hép dan
c6 thé khong duoc phat trién thanh cac d& cir duge chét.

Do d6, mét cach tiép can dé kéo dai chu ky ban ra ciia cac peptit hodc cac protein
1a cai bién céc peptit hodc cac protein didu tri bénh theo cdch ma qua trinh phan huy
chiing dugc 1am cham lai trong khi van duy tri duoc hoat tinh sinh hoc. Albumin huyét
thanh ¢6 chu ky béan ra 13 nhiéu hon mét tuin, va mot cach tiép can dé gia ting chu ky
ban ra huyét twong ctia cic peptit hodc cac protein 13 din xuit ching bang cac gbc hoa

hoc gin két v6i albumin huyét thanh hodic cac protein huyét trong khac.

Tuy nhién, van c6 nhu cau xac dinh céc goc kéo dai chu ky ban rd mdéi dé cai bién
cac phén tr sinh hoc c6 hi¢u qua di€u tri bénh chang han céc peptit va cac protein dé
mang lai thoi gian ¢6 hoat tinh in vivo dai hon trong khi duy tri cic lgi thé vé doc tinh

thip va loi thé diéu tri bénh.

Ban chét ky thuit cia sang ché
Séang ché dé cap dén thé lién hop bao gdm phan tir sinh hoc dugc ndi véi axit béo

qua cdu ndi trong d6 axit béo ndy cé cac cong thirc sau diy Al, A2 hoic A3:

9 O o}
R!
HO HO OH o] 0
CANEe el U
RZ2 R® R TP HO AK TOH
Al A2 hodc A3
R!1a CO.H hoic H;
R2, R? va R* doc 1ap nhau 1a H, OH, CO.H, -CH=CH> ho#ic -C=CH;
Ak 1a C¢-Csoalkylen phén nhéanh;
n, m va p doc 1ap nhau la sb nguyén gitra 6 va 30, hodc amit, este hodc mubi dugc dung
cua chung.
Axit béo ¢ cac cong thirc A1, A2 va A3 khi dugce lién hop véi phan tir sinh hoc
quan tAm qua cau n6i di dugc nhéan thay 14 1am ting chu ky béan ra cia phan tir sinh hoc

da néu dén mirc do cao hon nhi€u so vdi nhiéu goc axit béo da duge sir dung pho bién.
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Theo phuong an khic, sang ché dé cap dén thé lién hop bao gdm phan tir sinh
hoc duoc ndi véi axit béo c6 cong thirc Al trong d6 it nhat mot trong s6 R? va R3 1a

COqH.

Theo phuong 4n khac ctia sang ché, phan tir sinh hoc quan tdm 13 peptit c6 hiéu
qua didu tri, protein c6 hiéu qua diéu tri hoic ARN. Vin theo khia canh khac ctia phuong
4n ndy, phan tir sinh hoc quan tim 1a peptit hozic polypeptit. Van theo khia canh khac
cua phuong 4n nay, peptit hodc polypeptit nay 1a peptit chu van APJ, peptit chu van thu
thé oxytoxin, serelaxin, NPFF, peptit PIP, peptit FGF23, peptit AgRP hoic protein yéu
t6 biét hoa ting truéng 15 (GDF15: Growth Differentiation Factor 15), thé twong dong,
cac bién thé, cac manh va cac dang duge cai bién khac ciia ching.

Van theo phuong 4n khac, sang ché dé cap dén dugc phim, chtra thé lién hop

theo sang ché va mot hodic nhidu chit mang dugc dung.

Van theo phuong 4n, sang ché dé cap dén t6 hop bao gdm, thé lién hop theo sang

ché, va to hop dugc cia mot hodc nhi€u hoat chat dicu tri bénh.

Theo phuong 4n khéc, sing ché dé cap dén axit béo c6 cac cong thic Al, A2

hoac A3.

Theo phuong an khac, sang ché du tinh viée st dung thé lién hop duge md ta &
day, va ché phim ciia n6, @& phong va/hodic diéu tri nhiéu loai tinh trang, rdi loan va

bé&nh khac nhau, va/hodc céc tri¢u chiing ctia ching.

Vi du, sang ché @& cap dén phuong phéap hoat hoa thu thé APJ & dbi tuong can
ding chiing, bao gdm: cho ddi tugng sir dung luong c6 hiéu qua didu tri bénh cta thé
lién hop theo sang ché trong d6 phan tir sinh hoc 12 chit chi van APJ. Thé lién hop theo
sang ché, qua vi¢c hoat hoa cta thu thé APJ ¢6 tinh hiru dung trong viéc diéu tri bénh
suy tim méat bu cip (ADHF: acute decompensated chtng suy tim), bénh suy tim man
tinh, ching ting 4p phdi, chimg rung tdm nhi, hoi chimg Brugada, rdi loan nhip thit

nhanh, chiing xo vita dong mach, chiing cao huyét ap, ching tai hep mach, cac bénh tim
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mach do thiéu mau cuc bd, bénh co tim, chiing xo héa tim, chung r6i loan nhip tim,
chung giit nude, cac loai bénh dai thao dudong (bao gdm bénh dai thao dudng thai ky),
béo phi, bénh dong mach ngoai vi, cic tai nan gy tai bién mach mau nio, cic con thiéu
mau nhat thoi, cac tén thuong giy chin thuong ndo, ching teo co xo ciing cdt bén, cac
tbn thuong do bong (bao gdm chay ning) va ching tién san giat. Theo khia canh wu tién
ctia phuong 4n nay thé lién hop theo sang ché hitu ich trong viéc diéu tri bénh suy tim

mét bu cip (ADHF) hoic bénh suy tim man tinh.

Theo phuong 4n khic, sang ché d& cap dén phuong phap hoat héa thu thé
oxytoxin & dbi twong cin ding ching; bao gém: cho dbi twong st dung lugng 6 hidu
qué didu tri bénh ciia thé lién hop theo sang ché trong d6 phan tir sinh hoc 13 peptit chi
van thu thé oxytoxin. Thé lién hop theo sang ché, qua viéc hoat héa thu thé oxytoxin, ¢
tinh hiru dung trong viéc diéu tri bénh tu ky (phong bénh hoic diéu trj bénh), bénh dau
nira dau, rbi loan ting ddng giam chi y (ADHD: attention deficit hyperactivity disorder),
rdi loan thach thirc chéng ddi (ODD), sang chén tdm ly, bao gdm rdi loan sang chin tAm
Iy sau chén thuong, lo 4u, bao gém cac rdi loan lo 4u va trAm cam, chimg tAm thin phan
liét, cac rdi loan tAm thin va ching mét tri nhé, chung cai rugu, nghién dugc chét, hoi
ching Prader-Willi, rdi loan hodc bénh chuyén héa, tiéu duong typ 2, béo phi, rdi loan
lipit mau, ndng do glucoza cao, ndng dd insulin cao va bénh than do tiéu duong, chiing
dau co xo hoa, r6i loan gidc ngu, chirg ngung thé khi ngi, chimg suy tim tim truong,
chiung tiéu khong kiém soat, chung xo vita dong mach, ching cao huyét ap, roi loan
chirc ning cwong duong, céc tridu chimg phi dai tuyén tién liét, bénh gan nhiém m&
khong do rugu, cac tinh trang tiét sira bi tdn thuwong, ton thwong khi chuyén da, cac tinh
trang suy giam truong lyc tr cung, chdy mau qua murc, ching viém, dau, dau bung, dau
lung, rbi loan chirc nang sinh duc & nam va nit, hoi chig rudt kich thich (IBS: irritable
bowel syndrome), tdo bon, tic nghén dudng tiéu héa, mit mau do phiu thuét, bing huyét
sau sinh, 1am lanh vét thuong, bénh x4m nhiém, chimg viém v, suy giam truyén qua
nhau thai, chtng lodng xwong; va va dé chin doan ung thu va chin doan suy nhau thai.
Theo khia canh uu tién ctia phwong 4n nay thé lién hop theo sang ché hiru ich trong viéc
diéu tri bénh tu ky, lo au, bao gém céc r6i loan lo 4u va trAm cam, bénh dau ntra dau,
ADHD, rdi loan thach thic chéng ddi, chirng tim than phan liét, cac r6i loan tAm than,

béo phi, céc tinh trang tiét sira bi tn thuong, ton thwong khi chuyén da, cac tinh trang

-5



30894

suy giam truong luc tir cung, chdy méu quéa mrc, bang huyét sau sinh. Theo mdt phuong
4an duoc wu tién hon, thé lién hop theo sang ché hiru ich dé diéu tri hoi ching Prader-

Willi.

Van theo phuong 4n khéc, sang ché d& cap dén phuong phap diéu tri hoi chimg
Cuhing, ting san cortisol, hoi chimg ACTH ngoai tir cung, thay d6i khéi luong vé
thwong than, bénh thuong than ndi ndt sic td so cdp (PPNAD) phirc Carney (CNC), du
thira mineralocorticoid do cortisol cam tmg, céc tinh trang lién quan dén réi loan sang
chén tdm 1y sau chén thuvong, chimg rdm 16ng, chimg da day, bénh & co, ching loing
xuong, do dé v& ctia mo ting, lam lanh vét thuong cham, chimg cao huyét ap, céac loai
bénh dai thao dudng, kali trong huyét thanh thip, bach ciu wu axit thdp va giam bach
ciu lympho, bao gdm: cho déi twong sir dung lugng c¢6 hiéu qua diéu tri bénh cia thé
lién hop theo sang ché trong d6 phan ti sinh hoc 12 peptit AgRP. Theo khia canh wu tién
ctia phuong 4n ndy thé lién hop theo sang ché hiru ich trong viéc diéu tri hoi ching

Cushing, tang san cortisol, hdi ching ACTH ngoai tr cung, chirng lodng xuong.

Vin theo phwong 4n khéc, sang ché dé cip dén phwong phap diéu tri hoic phong
ngira cac bénh lién quan dén FGF23 ching han cic tinh trang do tudi gia (duoc chon tir
nhém bao gém bénh thiéu co, bénh teo da, chirng hao mon co, bénh teo ndo, chung xo
vira dong mach, chimg xo cimg dong mach, bénh khi thiing phdi, ching loing xuong,
chimg viém xuong khép, ching thiéu nang mién dich, huyét ap cao, chimg mét tri, bénh
Huntington, bénh Alzheimer, bénh duc thdy tinh thé, thoai hoa diém vang do tudi gia,
ung thu tuyén tién liét, dot quy, giam tudi tho, suy giam tri nhé, hinh thanh nép nhin,
chirc ning than bi suy yéu, va mét chirc ning nghe do tudi gid), rdi loan chuyén hoa
(dwoc chon tir nhém bao gdm tiéu duong typ I, hdi ching chuyén hoa, ching ting
dudng huyét, va chimg béo phi), ting phosphat mau (v hoéa khdi u, hoi chimg ting
phosphat mau tang tao xuong), bénh than man tinh, bénh suy thdn man tinh, ung thu,
ung thu vii, va/hodic teo co; bao gdm: cho déi tuong sir dung luong ¢ hidu qua diéu tri

bénh ctia thé lién hop theo sang ché trong d6 phan tir sinh hoc 1a peptit FGF23.

Van theo phuong 4n khéc, sang ché dé cip dén phuong phép diéu tri chimg suy

tim c4p tinh, bénh suy tim man tinh c¢6 phan suét tong mau giam (HFrEF), bénh suy tim
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man tinh ¢ phan suat tdng mau dugc bao toan (HFpEF), rdi loan chirc ning tim truong,
sau khi td chire lai co tim, ching dau thit nguc, chimg cao huyét 4p, chimg ting ap phdi,
ching tang 4p dong mach phéi, x0 hoa (lan toa, tim, than, phéi, gan), da xo cung, lam
lanh vét thuong, thiéu mau dén céc chi mirc dd nghiém trong, bénh mach ngoai vi, dau
cach hdi & chan, rdi loan chuc nang than va bénh thén man tinh; bao g@)m: cho dbi tuong
sir dung luong c6 hiéu qué diéu tri bénh cta thé 1ién hop theo séng ché trong d6 phén tir
sinh hoc peptit serelaxin. Theo khia canh wu tién cia phuong 4n nay, thé lién hop
serelaxin theo sang ché hitu ich trong viéc diéu tri ching suy tim cAp tinh, bénh suy tim
man tinh c¢6 phén suét tdng mau giam (HFrEF), bénh suy tim man tinh ¢6 phan suét tong
mau dugc bao toan (HFpEF), rbi loan chirc ning tAm trurong, sau khi td chie lai co tim,
chirmg dau thit nguc, chimg cao huyét ap, chimg tang 4p phdi hodc ching ting ap dong

mach phéi.

Vin theo phuong 4n khéc, sang ché @& cip dén phuong phap diéu tri hodc phong
ngira cac rdi loan chuyén hoéa ching han tidu dudng typ 2 (T2DM), ching suy kiét té
bao beta tuyén tuy, ching khéng dung nap glucoza, chimg ting duong huyét, ching
khang insulin, béo phi, rbi loan lipit mau, viém gan nhiém md khong do ruou (NASH),
hoi chimg chuyén héa, va cic rdi loan chuyén hoa khéc; bao gdbm: cho dbi twong sir
dung luong c6 hiéu qua diéu tri bénh cta thé lién hop theo sang ché trong d6 phan tir

sinh hoc 1a peptit PIP.

Vin theo phuong 4n khac, séng ché d& cap dén phuong phéap diéu tri hoic phong
ngira rbi loan hoic bénh chuyén hoa, tiéu dudng typ 2, béo phi, chimg viém tuy, rbi loan
lipit méau, viém gan nhiém m& khong do rugu, chimg khang insulin, chimg ting insulin,
chiing khong dung nap glucoza, chimg ting duong huyét, hoi chimg chuyén hoa, chimg
cao huyét ap, bénh tim mach, chirmg xo vita dong mach, bénh dong mach ngoai vi, dot
quy, chitng suy tim, bénh tim mach vanh, céc bién chimg tiéu dudong (bao gdm nhung
khong chi gidi han & bénh than man tinh), bénh Iy than kinh, bénh liét da day, ching
tiéu sén, chimg budn ngl, dau do viém va dau do bénh 1y than kinh, suy gidm tri nhd,
va cac rbi loan chuyén héa khéc; bao gdm: cho ddi twgng str dung luong ¢6 hiéu qua

diéu tri bénh ciia thé lién hop theo sang ché trong d6 phén tir sinh hoc 1a peptit NPFF.
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Van theo khia canh khéc theo sang ché, sang ché dé cip dén phuong phép didu
tri ri loan hodc bénh chuyén hoéa, tiéu dudng, tiéu dudng typ 2, béo phi, chimg viém ga
nhim m&/bénh gan nhifm m& do rwou va khong do ruou va cac bénh vé gan tién trién
khéc, ching viém tuy, rbi loan lipit m4u, chung khéng insulin, chiing tdng insulin, ching
khong dung nap glucoza, ching ting dudong huyét, hoi ching chuyén héa, chimg cao
huyét ap, bénh tim mach, ching xo vita ddng mach, bénh dong mach ngoai vi, dot quy,
chimg suy tim, bénh tim mach vanh, cac bién ching tiéu duong (bao gdbm nhung khong
chi giéi han & bénh thin man tinh), bénh ly than kinh, bénh liét da day va céc r6i loan
chuyén hoa khac, & ddi trong cin ding ching, bao gdm: cho dbi tuwgng sir dung lugng
¢6 hiéu qua didu tri bénh cta thé lién hop theo sang ché trong d6 phan tir sinh hoc 13 yéu
t biét hoa ting trudng clia ngudi 15 (GDF15), chét trong tu, bién thé, dot bién, manh

va cac dang bién thé khic cua ching.

Céc khia canh nay va céac khia canh khac theo séng ché s€ dugc 1am séng to6 trong

phan mo t4 chi tiét sang ché sau day.

M0 ta vin tit hinh vé
Fig. 1 chira ring Vi du 24 1am giam néng d6 APOC3 huyét twong hiéu qua hon

so v6i chat tham chiéu & vi du 3.

M0 ta chi tiét sang ché

Dinh nghia:

Dé hiéu 15 phdn md ta, cac dinh nghia sau ddy s& ap dung trir phi ¢6 quy dinh
khéc va bat ké khi nao thich hop, céc thut ngit dugc st dung & dang s it ciing s& bao
gdm sb nhiéu va nguoc lai.

Phai lru y 1a nhu dugce sir dung & dy va trong phan yéu cdu bao hd, cic dang chi
s6 it “mot”, “nay” bao gdm céc tir chi s& nhidu trir phi ngit canh chi & didu nguoc lai.
Do d6, vi du, tham chiéu dén "thé lién hop" bao gém tham chiéu d¢én mot hodc nhiéu thé
lién hop; tham chiéu dén "polypeptit" bao gdm tham chiéu dén mot hozc nhiéu
polypeptit; v.v.

Thuét ngir alkyl ding dé chi gdc hydrocacbon no phan nhanh hoic khong phan
nhanh (hodc mach thang hodc tuyén tinh), gdm 1 dén 30 nguyén tir cacbon. Tét hon néu
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alkyl ndy bao gdm 5 dén 20 nguyén tir cacbon, va t6t hon nita néu gdm 10 dén 15 nguyén
ttr cacbon. Cro1salkyl ding dé chi mach alkyl gdm 10 dén 15 cacbon. Thuit ngit
“alkylen” dung d& chi alkyl hoa tri hai nhu dugc dinh nghia & trén.

Thuét ngit “alkenyl” ding dé chi hydrocacbon phan nhanh hoic khong phan
nhanh c6 it nhit mot 1ién két dbi cacbon-cacbon. Thuat ngir "Ca-s0-alkenyl" ding dé chi
hydrocacbon c6 hai dén bay nguyén tir cacbon va bao gdm it nhit mot lién két doi
cacbon-cacbon.

Thuit ngit “alkynyl” ding d& chi phin nhanh hodc khéng phén nhanh
hydrocacbon ¢6 it nhat mot lién két ba cacbon-cacbon. Thuat ngit "Ca-30-alkynyl" ding
dé chi hydrocacbon c6 hai dén bay nguyén tir cacbon va bao gdm it nhit mot lién két ba
cacbon-cacbon.

Thudt ngit aryl ding dé chi cac nhém hydrocacbon vong thom mét vong hoic hai
vong c6 6-10 nguyén tir cacbon trong thanh phan vong. Cac vi du tiéu biéu vé aryl 1a
phenyl hodc naphtyl.

Thuét ngit heteroaryl bao gdm heteroaryl mot vong hoic hai vong, gbm tir 5-10
thanh phin vong duge chon tir nguyén tir cacbon va 1 dén 5 nguyén tit khac loai, va mdi
nguyén tr khéc loai ddc 1ap dugce chon tir O, N hodc S trong d6 S va N c6 thé duoc oxi
héa dén cac trang thai oxi hoa khac nhau. Dbi voi hé heteroaryl hai vong, hé nay 12 vong

thom toan bo (tirc 12 tit ca cac vong 1 vong thom).

Thuét ngit xycloalkyl ding dé chi cic nhém hydrocacbon mét vong, hai vong
hoéc ba vong no hodc khéng no nhung khong phai 1a vong thom c6 3-12 nguyén tir
cacbon, t6t hon néu c6 3-8, hodc 3-7 nguyén tir cacbon. Ddi véi hé xycloalkyl hai vong,
hoic ba vong, tit ca cac vong 1a cac vong khong phai vong thom. Vi dy, xycloalkyl bao
gdm xycloalkenyl va xycloalkynyl. Thuit ngit “xycloalkenyl” dung dé chi nhom
hydrocacbon hai vong hodc ba vong ¢6 3-12 nguyén ti cacbon, ¢6 it nhat mot lién két
d6i cacbon-cacbon. Thuét ngit “xycloalkynyl” ding dé chi nhém hydrocacbon hai vong
hodic ba vong c¢6 3-12 nguyén tir cacbon, c6 it nhat mot lién két ba cacbon-cacbon.

Thuat ngit heteroxyclyl ding dé chi hé vong mot vong, hai vong hoidc ba vong
no hoic khong no khéng phai 1a vong thom (khong no mét phan nhung khong phai vong
thom) bao gdm it nhit mot nguyén tir khac loai duge chon tir O, S va N, trong d6 N va
S nay ciing c6 thé tuy ¥ dugc oxi héa dén cac trang thai oxi héa khac nhau. Theo mot

phuong 4n, gbc heteroxyclyl thé hién vong don vong no bao gbm tir 5-7 nguyén tir vong
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va tily ¥ bao gdm nguyén tir khac ngoai khéc, duge chon tir O, S hodc N. Vong di vong
c¢6 thé duge thé bang alkyl, halo, oxo, alkoxy, haloalkyl, haloalkoxy. Theo phuong 4n
khac, heteroxyclyl ¢6 hai vong hodc ba vong. D4i vai hé da vong, mot sb vong c6 thé 1a
vong thom va duge dung hop véi vong hodc cac vong no hodc no mot phén. Hé vong
dugc dung hop toan bd nay khong 1a vong thom hoan toan. Vi dy, hé vong di vong ¢6

thé 12 vong heteroaryl thom durge ngung tu véi hé vong xycloalkyl no hoic no mot phén.

Thuat ngit “lién hop” dugce chu dinh dung dé chi thuce thé dugc tao ra do viée gén
kém cong hoa tri phan tir sinh hoc va gdc axit béo, qua ciu ndi. Thuat ngit “phan tmg
lién hop” dung dé chi phan g hoéa hoc tao ra su gin kém cong hoa tri phan tir sinh hoc

va goc axit béo.

Phan ti¥ sinh hoc:

Nhu dugce st dung & ddy thuat ngit phan tir sinh hoc bao gdm, nhung khong chi
gi6i han &, cac khang thé (vi du, khang thé don dong, khang thé dang kham, khang thé
dwoc 1am gibng nhu cua ngudi, khang thé nanobody, va cic manh cta ching .v.v.),
cholesterol, cac hormon, cac peptit, cic protein, cac chét hoa tri lidu va céc loai chit
khang tan mach khac, dugc chét ¢6 trong lugng phén tir thap, cc vitamin, cac dong yéu
td, cac nucleosit, cac nucleotit, cac oligonucleotit, cac axit nucleic enzym, cac axit
nucleic d6i nghia, cac oligonucleotit tao thanh phire ba (triplex), cic ché pham ADN
hodic ARN dbi nghia, cac ché phdm ADN:ARN thé kham, cac allozym, cic aptame,
ribozym, cic decoy (mdi bay) va cic chit twong tu cia chiing, cic plasmit va céc loai
vecto biéu hién khac, va axit nucleic phéan tir nhd, cac chit RNAI, céc phan tr axit
nucleic ngin giy can tré (siNA: short interfering nucleic acid), cic phin tir axit
ribonucleic théng tin (ARN thong tin, mARN), cac phan tir ARN ngin giy can tré-
siARN (siRNA: short interfering RNA), cac phan tit ARN mach kép (dsRNA), cac phan
ttr vi ARN-miARN (miRNA: micro-RNA), va cic phan tir ARN cau tric kep téc ngin-
shARN (shRNA: short hairpin), axit nucleic peptit (PNA: peptide nucleic acid), axit
nucleic ribonucleotit bi khoéa (LNA: locked nucleic acid), nucleotit morpholino, axit
nucleic threoza (TNA: threose nucleic acid), axit nucleic glycol (GNA: glycol nucleic
acid), ARN gay can tr¢ kich thuéc nhé dugc ndi phan manh (sisiRNA: small internally
segmented interfering RNA), ARN gdy can trd khong ddi xtg (aiRNA: assymetrical
interfering RNA), va siRNA ¢6 1, 2 hodc nhiéu diém khong khép gitta mach c6 nghia
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va mach ddi nghia va vdi cac mo va’hodc té bao lién quan, chéng han trong dich nuoi
ciy té bao, ddi tuong hoic sinh vat. Cac hop chét nay c6 thé duoc tinh sach hoic tinh
sach mot phén, va c6 thé ¢o trong tu nhién hodc dugc téng hop, va co thé duoc bién dbi
héa hoc.

Theo mot phuong 4n, phan tir sinh hoc 14 polypeptit, peptit, cac protein hoic chit
ARNi, phén tir axit nucleic ngin giy can tré (siNA), phan tir ARN ngén gy can try
(siRNA), phan tirt ARN mach kép (dsRNA), phan tir vi ARN (miRNA), hodc phan tir
ARN céu tric kep téc ngén (shRNA).

Theo phuong &n khac, phan tir sinh hoc 1a polypeptit (hodc protein), hodc peptit.
Cac vi du v& cac polypeptit hodc cac peptit 13 cic peptit chi van APJ, cac peptit
oxytoxin, serelaxin, NPFF, peptit PIP, peptit FGF23, cac peptit AgRP va peptit GDF15.
Theo phwong 4n wu tién, phén tir sinh hoc 1a polypeptit GDF15, thé twong dong, bién

thé, dot bién, manh va cac dang bién thé khéc cua ching.

"Axit ribonucleic" (ARN) 12 polyme cia cac nucleotit duge ndi bang lién két
phosphodieste, trong ddos mdi nucleotit bao gdm riboza hoic dang cai bién cta ching
& thanh phan dudng. mdi nucleotit bao gdm adenin (A), guanin (G), xytosin (C), uraxil
(U) hoic dang cai bién cia chiing & bazo nay. Thong tin di truyén trong phan tir mARN
dwgc ma hoa trong trinh tu ciia cac nucleotit ctia phan tir mARN, dugc sip xép thanh
cac codon, mdi codon bao gff)m ba bazo nucleotit. Mi codon ma hdéa cho mot axit amin
dic hiéu cua polypeptit, ngoai trir cac codon két thuc, két thuc dich ma (téng hop
protein). Bén trong té bao séng, mARN dugc van chuyén dén ribosom, vi tri tng hop
protein, trong d6 né cung cp thong tin di truyén cho qua trinh téng hop protein (dich
m3). Vi su md ta diy du hon, xem, Alberts B et al. (2007) Molecular Biology of the
Cell, tai ban 14n th nim, Garl va Science.

Céc thuit ngit “chit ARNi,” “ARN ngin gy can tré”, “siARN”, “axit nucleic
ngén gdy can trd”, “siAN” va tuong tu nhu dugce sir dung & ddy ding dé chi phan tir axit
nucleic bét ky c6 kha niang tc ché hodc diéu hoa giam biéu hién gen hodc tai ban virut
bang cach trung gian gy ra su can tré ARN (RNAi) hodc 1am cdm gen theo phwong
thire dic hiéu trinh tw. Céc thuat ngit ndy bao gdbm phan tir ARN ngin gy can trd
(siRNA), phan tir ARN ciu tric kep toc ngan (ShRNA), phan tir vi ARN (miARN), céc
oligonucleotit ngin gdy can tré, phan tir axit nucleic ngan duoc cai bién hoa hoc, ARN

gdy can trd kich thuéc nhé duoc ndi phan manh (sisiARN), ARN giy can trd khong dbi
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xtmg (aiARN), siARN ¢6 1, 2 hodc nhiu diém khong khdp gitta mach c6 nghia va mach
d6i nghia va v6i cac md va/hoic té bao lién quan, chat RNAI trong d6 mach c6 nghia so
v6i mach ddi nghia 14 rt ngin va/hodic ¢6 mot hodc nhidu khic trén mot mach (single-
stranded nick), hoiic bt ky phén tir khac ¢6 kha ning trung gian can try bang ARN. Céc
chit ARNi c6 thé bao gém cac ribonucleotit, hodc duoc cai bién hodc duoc thé & mot
hodc nhiéu duong, bazo va/hodac phosphat. Du6i dang cac vi du khong giéi han, chét
RNAI ¢6 thé dugc cai bién & vi tri 2’ béng 2'-cai bién duoc chon tir nhém bao gé)m: 2'-
deoxy, 2'-deoxy-2'-flo, 2’-O-metyl, 2’-O-metoxyetyl (2°-O-MOE), 2’-O-aminopropyl
(2°-0-AP), 2°-O-dimetylaminoetyl (2°-O-DMAOE), 2’-O-dimetylaminopropyl (2’-O-
DMAP), 2’-O-dimetylaminoetyloxyetyl (2°-O-DMAEOE), va 2’-O-N-metylaxetamido
(2°-O-NMA). Theo mét phuwong an, tit ci cac pyrimidin (uridin va xytidin) 1a céc
nucleosit duge cai bién 2'-O-metyl. Theo céc phuong 4n khac nhau, mot hodc nhiéu
phosphat c6 thé dugc thé bing ciu nbi gitra nucleosit duoc cii bién, duoc chon tir
phosphorothioat, phosphorodithioat, phosphoramidat, boranophosphonoat, va cau nbi
amit. Theo cdc phuong an khéc nhau, mdt hodc nhidu nucleotit c¢6 thé dwgc cai bién,
hodc dugc thé b%lng ADN, axit nucleic peptit (PNA), axit nucleic bi khéa (LNA),
nucleotit morpholino, axit nucleic threoza (TNA), axit nucleic glycol (GNA), axit
nucleic arabinoza (ANA), axit nucleic 2 -floarabinoza (FANA), axit nucleic xyclohexen
(CeNA), axit nucleic anhydrohexitol (HNA), axit nucleic khong bi khoa (UNA). Nhiéu
loai cai bin va cac phén tir thé khac nhau cta chit ARAI da dugc biét dén trong linh
vue ndy va ¢6 thé duoc sir dung trong ngit canh ciia sang ché. siARN c6 nhiém vu can
trd ARN, qué trinh lam ciAm gen sau dich ma ddc hi€u trinh ty & dong vat va thuc vat.
Céac siARN dugc tao ra tu nhién bing su phan cit ribonucleaza III tir ARN mach kép
(dsARN) dai hon ma tuong df?)ng v6i, hodc dac hi¢u vai, dich gen bi lam im lang; chéit
ARNi nhin tao ¢6 thé dugce tao ra bang phuong phap bit ky da duoc biét dén trong linh
vuc nay.

Nhu duge sit dung & dy, thuat ngit "polypeptit” dung dé chi polyme ciia gbc axit
amin duoc ndi béng cac lién két peptit, dugc tao ra tu nhién hodc theo cach téng hop.
Céc polypeptit c6 it hon khoang 10 gdc axit amin thuong dugc dé cap dén 1a "cac peptit".
Thuat ngit "peptit” dugc chu dinh bao gém trinh tu cta hai hodc nhiéu axit amin duogc
nbi bang cac lién két peptit, trong d6 cac axit amin di néu c6 thé ¢ trong tw nhién hodc

khong c6 trong tu nhién. Thuat ngit niy bao gém cac thuit ngit cac polypeptit va cac
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protein, ma c6 thé bao gdm hai hozc nhiéu peptit dugc giit véi nhau bing cac tuong tac
cdng hoa tri, che:mg han, vi du, cac ciu xystein, hodc cac twong tic khong cong hoa tri.
Céc ky hiéu viét tit co ba chir cai hodc c6 mot chir cai da dugc cong nhén trong linh vuc
nay duogc sir dung gde axit amin tao ra cac peptit va polypeptit theo sang ché. Trir phi
khi ¢6 “D” dung trude, axit amin ndy 1 L-axit amin. Khi ky hiéu viét tit mét chi cai 1a
chit céi hoa, né dung dé chi D-axit amin. Khi ky hiéu viét tit mot chit cai 1a chir céi
thudng, né dung d& chi L-axit amin. Cac ky hiéu viét tit ciia cdc nhém hoidc cAc string
hodc céc axit amin duge sir dung véi cc peptit. Cac peptit duge dé cip c6 dau N bén
trai v trinh tu dugc viét tir diu N dén dau C.

Peptit theo sang ché bao gdm axit amin khong c6 trong ty nhién (tirc 13, hop chét
khong xuét hién trong tw nhién) va cac chit twong tu axit amin khac dudi dang da biét
trong linh vuc nay c6 thé duoc sir dung luan phién.

Céc axit amin khong c6 trong tw nhién nhat dinh c6 thé dwoc dua vao bang cong
nghé dugc mo ta trong Deiters et al., ] Am Chem Soc 125:11782-11783, 2003; Wang
va Schultz, Science 301:964-967, 2003; Wang et al., Science 292:498-500, 2001; Zhang
et al., Science 303:371-373, 2004 hodc trong Patent My s6 7,083,970. Ngén gon 1a, mot
s6 hé théng trong s cac hé thdng biéu hién nay bao gém phat sinh d6t bién duoc dinh
huéng vi tri dé @3t codon vo nghia, chéng han TAG amber, vao trong khung doc m& ma
hoéa polypeptit theo sang ché. Sau d6 cac vecto biéu hién ndy duoc dua vao vat chit ma
c6 thé st dung tARN dic hiéu ddi véi codon v6 nghia duge dua vao va mang axit amin
khong c6 trong tu nhién dugc lua chon. Cac axit amin khong c6 trong tw nhién cu thé
¢6 ich cho muc dich lién hop cac gdc véi polypeptit theo sang ché bao gbm cac axit

amin c6 chuoi bén axetylen va chuoi bén azido.

"Protein" 13 dai phén tr bao gdbm mot hodc nhidu chudi polypeptit. Mdi chudi
trong sd cac chudi polypeptit d6 c6 thé duoc lién hop véi phan tir axit béo cé cong thire
A1, A2 hoic A3. Protein ciing c¢6 thé bao gdm céc thanh phan khong phai peptit, ching
han cac nhém hydratcacbon. Céac hydratcacbon va cac phan tir thé khong phai peptit
khac c6 thé dugc thém vao protein bing té bao trong d6 protein nay dugce tao ra, va sé
thay dbi theo loai té bao. Céac protein dugc xac dinh & day lién quan dén cic céu tric
lién két xwong sdng (backbone) axit amin ciia ching; cic phan tir thé ching han cac

nhém hydratcacbon n6i chung 1a khong dic hiéu, nhung di sao thi ciing ¢6 thé c6 mit.
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Protein hodic polypeptit dugc mi hoa bing phan tt ADN khéng dic hiéu vat chu 1a
protein hodc polypeptit "di hop".

"Polypeptit dugc phén 14p hodc protein dugc phan 1ap" 1a polypeptit hodc protein
(vi du, GDF15) vé co ban 1a khdng chira cac thanh phan té bao, ching han hydratcacbon,
lipit, hoiic cac thanh phin khong tinh sach c6 ban chét 13 protein khic c6 lién quan dén
polypeptit trong tu nhién. Thong thuong, ché phdm polypeptit hoic protein duge phan
14p bao gdm polypeptit hodc protein & dang c6 do tinh sach cao, tirc 13, do tinh sach it
nhét 12 khoang 80%, d¢ tinh sach it nhit 1a khoang 90%, d6 tinh sach it nhat 1a khoang
95%, dd tinh sach 16n hon 95%, ching han c6 d tinh sach bang 96%, 97%, hoic 98%
hotic cao hon, hodic ¢6 d6 tinh sach cao hon 99%. mot cach dé biéu thi réng ché phém
protein gdm polypeptit hoic protein dugc phan 1ap bang su trinh dién mdt bang duy nhét
sau khi dién di ché phim protein nay trén gel natri dodexyl sulfat (SDS)-polyacrylamit
va nhudm gel bing Coomassie Brilliant Blue. Tuy nhién, thuit ngit "dugc phan 13p"
khong loai trir sy ¢6 mat cung mdt polypeptit hodc protein & ciac dang khac vé vat ly,
chéing han cac dime hoic c4c dang dwoc din xuit hoic dugce glycosyl hoa khac. Tbt hon
néu polypeptit duge phan 1ap vé co ban la khdng nhiém céc polypeptit hogc cac yéu tb
nhi®m khac ma duge tim thiy trong mdi trudng tw nhién ciia né 6 thé can tro ing dung
trong phong ngira, ing dung trong chin doan, ing dung trong diéu tri hodc img dung

trong nghién ctru cta no.

Ngudi ¢6 hidu biét trung binh trong linh virc nay s& nhan thirc duge rang nhiéu
loai phén tir thé axit amin khac nhau, vi du, cac phén ttr thé axit amin kiéu bao toan, co
thé duoc tao ra theo trinh tu cia polypeptit hodc protein duwgc mo ta & ddy, khong nhét
thiét phai 1am giam hoat tinh ctia né. Nhu duge sir dung & day, “axit amin thuong dugc
sir dung nhu mot phin tir thé ctia nd” bao gdm céc phén tir thé kiéu bao toan (tirc 13, cac
phﬁn tir thé c6 cac axit amin c6 cac dic tinh hoa hoc twong thich). Vi muc dich thé bao
toan, cac axit amin khong phan cuc (ky nudc) bao gf‘)m alanin, leuxin, isoleuxin, valin,
glyxin, prolin, phenylalanin, tryptophan va methionin. Céc axit amin phéan cuc (ua
nudc), cic axit amin trung tinh bao gdm serin, threonin, Xystein, tyrosin, asparagin, va
glutamin. Céc axit amin tich dién duong (c6 tinh bazo) bao gdm arginin, lysin va

histidin. C4c axit amin tich dién am (c6 tinh axit) bao gdm axit aspartic axit glutamic.
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Céc vi du vé thé axit amin bao gdm thé L-axit amin bang D-axit amin twong (g ctia né
thé xystein bing homoxystein hoic c4c axit amin khong c6 trong tw nhién khac c6 chudi
bén chua thiol, thé lysin bang homolysin, axit diaminobutyric, axit diaminopropionic,
ornithin hodc céc axit amin khong c6 trong tu nhién khéac c6 chudi bén chtra amino, hodc

thé alanin bang norvalin hodc twong tu.

Thuét ngir “axit amin” nhu duoc sir dung & ddy, ding dé chi cac axit amin xuét
hién trong tu nhién, axit amin khdng c6 trong tu nhién, cic phan tlr tuong tu axit amin
va chét bit chudc axit amin ¢6 chirc ning theo cach twong tu v6i céc axit amin xudt hién
trong tu nhién, tit ca cac chat ddng phan 1ap thé & dang D va L ciia chiing néu ciu tric
ctia ching cho phép cac dang chét dong phan 14p thé nay. Céc axit amin dwoc d& cap
dén & day bang tén cta ching, hoic cac ky tur ba chit cai thuong 13 da biét cta ching
hodic bang cac ky tw mét chir cai duoc khuyén nghi boi ty ban vé danh phép hoéa sinh
IUPAC-IUB Biochemical Nomenclature Commission.

Thuat ngir “xuat hién trong tw nhién” ding dé chi cic nguyén liéu duge tim thiy
trong tu nhién va khong bi con ngudi didu khién. Tuong tu nhu vy, “khong xuit hién

A 20

trong tw nhién”, “khdng tu nhién”, va twong ty, nhu dugc sir dung & ddy, ding dé chi
nguyén liéu khong duoc tim thiy trong tu nhién hodc duoc cai bién vé cu tric hoic
dugc con ngudi tong hop. Khi duge sir dung lién quan dén céc axit amin, thudt ngir
“xuét hién trong ty nhién” ding dé chi 20 axit amin thong thudng (ttc 13, alanin (A hodc
Ala), xystein (C hodc Cys), axit aspartic (D hodc Asp), axit glutamic (E hodc Glu),
phenylalanin (F hodc Phe), glyxin (G hodc Gly), histidin (H hoic His), isoleuxin (I hodc
Ile), lysin (K hodc Lys), leuxin (L. hodc Leu), methionin (M hodc Met), asparagin (N
hodc Asn), prolin (P hodc Pro), glutamin (Q hodc GlIn), arginin (R hodc Arg), serin (S
hodc Ser), threonin (T hodc Thr), valin (V hoac Val), tryptophan (W hodc Trp), va
tyrosin (Y hodc Tyr)).

Céc thuét ngit “axit amin khong ¢ trong tu nhién” va “axit amin khong tu nhién”
nhu duoc sir dung & day, duoc chi dinh ding thay thé cho nhau dé chi cac ciu tric axit
amin khong thé duoc tao ra bang cach sinh tdng hop trong sinh vat bt ky sir dung cac
gen khong duoc cai bién hodc cac gen duoc cai bién tir sinh vat bat ky, gidng nhau hozc
khac nhau. Céc thuét ngir nay dung dé chi gbc axit amin khong c6 trong trinh tu protein
xuét hién trong tu nhién (kiéu dai) hodc céc trinh tu theo sang ché. Céc axit amin nay

bao gom, nhung khong chi gigi han &, cic axit amin va/hodc cac chat twrong tu axit amin
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duoc cai bién ma khong phai mét trong s6 20 axit amin xuét hién trong tu nhién,
selenoxystein, pyrolysin (Pyl), hodc pyrolin-carboxy-lysin (Pcl, vi du, nhu duge mo ta
trong céng bd patent PCT W02010/48582). Gbc axit amin khdng ¢ trong tu nhién ¢
thé dugc dua vao br:ing cach thé cac axit amin xuét hién trong tu nhién, va/hoic bing
cach chén céc axit amin khong c6 trong trr nhién vao trinh tu protein xuat hién trong t
nhién (kiéu dai) hodc cac trinh tu theo sang ché. Gbc axit amin khong c6 trong tu nhién
ciing ¢6 thé duoc két hop sao cho nhém chirc mong mudn duge truyén cho phan tir ndy,
vi du, kha ning nbi géc ¢6 chire néang (vi du, PEG). Khi dugc sir dung lién quan dén cac
axit amin, ky hiéu “U” s&€ c¢6 nghia 1a “axit amin khong c6 trong tur nhién” va “axit amin
khong tu nhién” nhu dugc str dung & day.

Thuét ngft "chét twong tu" nhu dugce sir dung & ddy dé chi polypeptit hoic protein
la peptit hodc protein dugc cai bién trong d6 mot hodc nhidu gdc axit amin cia
peptit/protein nay duoc thé bing gbc axit amin khac va/hoic trong dé6 mot hodc nhiéu
gbc axit amin bi x6a khoi peptit/protein ndy va/hodic trong dé6 mot hodc nhiéu gbe axit
amin dugc thém vao peptit/protein nay. Viéc thém hodc x6a gbc axit amin c6 thé dién

ra & dau N- ctia peptit va/hoic & dau C of ctia peptit.

Nhu duge st dung & ddy, thuit ngit “este cuia thé lién hop” ding dé chi thé lién
hop chita peptit hodc polypeptit trong d6 c6 mit chit din xuit este cia nhém axit
carboxylic (vi du, -CO;H & ddu C dugc chuyén hoa thanh -COOR) trong d6 R ciia este
nay dung dé chi cac nhom Ci.galkyl ching han metyl, etyl, n-propyl, isopropyl, n-butyl,
v.v., cac nhém Cs-g xycloalkyl ching han xyclopentyl, xyclohexyl, v.v., cac nhém Ce-10
aryl ching han phenyl, a-naphtyl, v.v., cic nhém Ce.10 aryl-Ci. alkyl, vi du, cdc nhém
phenyl-Ci.2 alkyl ching han benzyl, phenetyl, benzhydryl, v.v., va cic nhém o -naphtyl-
C1.2 alkyl chiing han a -naphtylmetyl va twong tu. Khi gbc peptit hodc polypeptit ciia thé
lién hop sé hitu cac nhém carboxyl hodc cac nhém carboxylat bd sung & cac vi tri khac
v6i ddu C, cac polypeptit nay trong d6 cic nhém nay duge amit héa hoic este hoa cling
nam trong pham trdt polypeptit theo sang ché. Trong cac truong hop nay, cic este niy

co the, vi du, cung loai este vdi cac este dau C da néu.

Nhu duge st dung & ddy thuit ngit “amit cta thé lién hop” dung dé chi thé lién

hop chra peptit hodc polypeptit trong dé c6 mat chit din xudt amit ciia nhom axit
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carboxylic (vi dy, -CO2H dugc chuyén héa thanh —-CO(NR’R’) trong d6 R’ 1a H hodc R
va R da duoc xé4c dinh & trén. Thuét ngir “amit cia thé lién hop” ciing ding dé chi thé
lién hop chira peptit hoic polypeptit trong d6 c6 mit chit din xuit amit ctia nhém amino
(trc 1a khac vgi nhém amino dugce lién hop véi axit béo) (vi du, -NHz dugce chuyén hoa
thanh —-NH-C(O)R) trong d6 R da duoc dinh nghia & trén. Theo phuong 4n uu tién, “amit
ctia thé lién hop” 14 thé lién hop chira peptit hodc polypeptit trong d6 nhém carboxylic
& dau C dugc amit hoa (vi du, —CO2H duge chuyén hoa thanh -C(O)NHz, -C(O)NH-Ci-
¢ alkyl,- C(O)NH-C1-2alkylphenyl, hoac -C(O)N(Ci.¢ alkyl)2).

Thuat ngit “APJ” (ciing ding dé chi “thu thé apelin”, “thu thé tuong tu
angiotensin-1” “thy thé twong tr angiotensin II-1” va twrong t) biéu thi thu thé ghép cip
Gi ¢6 mién xuyén mang 7 1in, gdbm 380 gdc c6 gen dugc dinh vi trén canh tay dai hon
ctia nhiém séic thé 11 ¢ nguoi (Trinh tu tham chiéu NCBI: NP_005152,1, va dugc ma
hoa bing trinh trr tham chiéu NCBI: NM_005161). APJ da duoc tich dong 1an dau tién
vao ndm 1993 tir hé gen ADN cua ngudi sir dung cic doan mdi oligonucleotit thoai hoa
(O'Dowd et al. Gene, 136:355-60, 1993) va c¢6 chung su tuong dong dang ké véi thu thé
angiotensin II typ 1. Mic di ¢6 su twong ddng nay, tuy nhién, angiotensin I khong gin
két APJ. Mic di orphan trong nhiéu nam, phdi tir ndi sinh nay da duoc phén 1ap va duoc

dit tén 1a apelin (Tatemoto et al., Biochem Biophys Res Commun 251, 471-6 (1998)).

Thuét ngit “chét chii vAn APJ” bao gdm cac polypeptit apelin: Apelin biéu thi
tién protein gdm 77 gbc (trinh tu tham chiéu NCBI: NP_0059109.3, va dugc mi hoa
bang trinh tu tham chiéu NCBI: NM_017413.3), dugc xir Iy thanh cac dang c6 hoat tinh
sinh hoc cta cac peptit apelin, ching han apelin-36, apelin-17, apelin-16, apelin-13,
apelin-12. Peptit trudng thanh c¢6 chidu dai diy do, dung dé chi “apelin-36,” bao gdbm
36 axit amin, nhung dang ddng ding c6 tiém luc 16n nhit 1a dang dugc pyroglutamat
héa ctia 13me cua apelin (apelin-13), dung dé chi “Pyr-1-apelin-13 hozc Pyr'-apelin-
13”. Céc dang apelin khac dugc md ta, vi du, trong patent My 6,492,324B1. Céc chét
chi van peptit apelin ciing dwoc md ta trong don yéu ciu cdp patent s6 WO
2013/111110, don My s 14/082771, va don tam thoi cia M§ s6 61/858263, 61/858280
va 61/858290.
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~, ¢C

Thudt ngit “peptit chi van thu thé oxytoxin® hodc “oxytoxin peptit” duge sir dung
thay thé cho nhau va bao gbm oxytoxin va cac chat trong tu ctia nd. Oxytoxin 13 hormon
peptit vong gdm chin axit amin véi hai gbc Xystein tao thanh cau disulfua giita vi tri 1
va vi tri 6. Oxytoxin ctia ngudi gém trinh tu Cys-Tyr-Ile-Gln-Asn-Cys-Pro-Leu-Gly
(SEQID NO: 14). Thuét ngir “peptit chii vin thu thé oxytoxin” ciing bao gdm chét twong
tur clia oxytoxin van giit duoc hoat tinh sinh hoc. Cac phan tir twong tu ndy c6 kha ning
hoat dong theo phuong thirc twrong tu v6i oxytoxin ndi sinh, bao gdm viée gin két thu
thé oxytoxin. Chit trong tr oxytoxin duoc quan tim cu thé 12 cac chit trong tir oxytoxin
duoc md ta trong cong bd don PCT s6 WO 2014/095773 (cu thé 1a vi du 13); cac chit
tuong tu oxytoxin dugc md ta trong don patent My s6 US2011/044905 (cu thé 13 vi du
49); va cac chét tuong ty oxytoxin dugc md ta trong Kazimierz Wisniewski et al.,
Journal of Medicinal Chemistry 2014, 57, 5306-5317 va Zbigniew Grzonka et al.,
Journal of Medicinal Chemistry 1983, 26, 1786-1787.

Thuét ngir “PIP” hodc “peptit c6 kha nang cam Ung bang prolactin” c6 nghia 1a
protein ¢6 sb truy nhap GenBank 13 NP_002643 thé hién cac vai trd trong vd sb cac qua
trinh sinh hoc khéc nhau. PIP ciing da dugc biét trong linh vuc ndy as protein thé dich
tir bénh u nang 16n -15 (GCDFP-15); protein gin két actin tiét (SABP); glycoprotein-
ngoai tuyén mang tai (EP-GP); va protein gin két CD4 17kDa (GP17). PIP dugc biéu
hién trong cic co quan ngoai tiét, va trong cac khéi u v lanh tinh va khdi u 4c tinh ctia
ngudi. Protein PIP duoc tiét truong thanh co khéi luong phén tir 13kDa va né chay trén
SDS-PAGE nhu mdt polypeptit c6 khdi lwong phan tir 17-20kDa goi ¥ su kién glycosyl
hoéa. PIP duoc biéu hién & hdu hét cic co quan gop phan vao dich thé clia ngudi; biéu
hién PIP cao nhét & tuyén nudce bot, sau do 1a tuyén nuéc mét, tuyén tuy, tuyén cOo, cic
tuyén phé quan va va tuyén vi. Gen PIP nay ma héa polypeptit PIP.

Thuét ngir “peptit PIP” nhu dugce st dung & day c6 nghia 1a PIP cua nguoi hodc
thé twong ddng, bién thé, manh hoic dang cai bién cta chiing, ma van giit it nht mot
hoat tinh ctia PIP cta nguoi.

Trinh tu cda vi du khong bi gidi han vé PIP cta nguoi duge thé hién trong SEQ
ID NO: 11:

1 MRLLQLLFRA SPATLLLVLC LQLGANKAQD NTRKIIKNF DIPKSVRPND
EVTAVLAVQT
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61 ELKECMVVKT  YLISSIPLQG  AFNYKYTACL  CDDNPKTFYW
DFYTNRTVQI AAVVDVIREL
121 GICPDDAAVI PIKNNRFYTI EILKVE (SEQ ID NO: 11)
SEQ ID NO:11 thé hién PIP kiéu dai cta ngudi c6 chiéu dai diy da, bao gdm
peptit tin hiéu (axit amin 1-28), khéng cin ¢6 mit dé c6 chirc nang.
Vi du khong bi giéi han khac v& thuét ngit “PIP” nhu duoc sir dung & day 14 cac
axit amin (aa) 29-146 ciia SEQ ID NO: 11, ma do d6 thiéu peptit tin hiéu (axit amin 1-
28) va duogc thé hién sau day dudi SEQ ID NO: 12.
1 QDNTRKIIIK NFDIPKSVRP NDEVTAVLAV QTELKECMVV KTYLISSIPL
QGAFNYKYTA
61 CLCDDNPKTF YWDFYTNRTV QIAAVVDVIR ELGICPDDAA VIPIKNNRFY
TIEILKVE
(SEQID NO: 12)

2
A ¢

Thuat ngit “thé trong dong”, “bién thé”, “manh” hoic “dang cai bién” ctia PIP
hoc twong tu ¢6 nghia 13 polypeptit tuong tr nhung khong giéng hét véi PIP clia ngudi,
nhung van gitt it nhit mot hoat tinh ctia PIP ciia ngudi. Polypeptit nay c6 thé c6 trinh tir
khong gidng hét véi trinh tu ciia PIP cta ngudi (vi du, SEQ ID NO: 12), hoic c6 trinh
tu gidng véi trinh ty PIP ctia ngudi (vi du, SEQ ID NO: 12), nhung khic nhau theo
phuong thirc khac (vi dy, cai bién sau dich ma). Polypeptit niy c¢6 thé bao gbm, vi du, it
nhit 70%, it nhit 80%, it nhit 90% hoic it nhit 95% d6 gidng trinh tu so v6i SEQ ID
NO: 12, hodc co, vi du, ti da 5, 10, 15, 20, 25, 30, 35, 40, 45 hodc 50 su khac nhau vé
axit amin (vi dy, céc ph::?m ttr thé, mét doan va/hoic thém doan) so véi trinh ty axit amin
cua SEQ ID NO: 12. Theo mdt sb phuong an, chét tuong déng, bién thé, manh cta PIP
hodc dang cai bién ctia chung van giit it nhit 90% d6 gidng vé trinh tw hoic c6 tbi da 25
su khac vé axit amin so v6i SEQ ID NO:12. Chét tuong dﬁ")ng PIP, bién thé cua PIP,
manh cta PIP hodc dang cai bién ctia PIP van giit it nhit mot hoat tinh cta PIP cua

nguoi.

Thuat ngit “FGF23” hodc “Yéu t ting truéng nguyén bao s¢i 23 ¢ nghia 1a
polypeptit nay ciing dugc goi 1a FGF-23, ADHR; FGFN; HPDR2; HYPF; PHPTC; ky
hi€u ngoai: OMIM: 605380 MGI: 1891427 Homologene: 10771 GeneCards: FGF23
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Gene; Species: Human; Entrez 8074; Ensembl ENSG00000118972; UniProt: Q9GZVY;
RefSeq (mRNA): NM_020638; RefSeq (protein): NP_065689; Location (UCSC): Chr
12: 448 - 449 Mb; Species: Mouse; Entrez: 64654; Ensembl:
ENSMUSG00000000182; UniProt: QIEPC2; RefSeq (mRNA): NM_022657; RefSeq
(protein): NP_073148; Location (UCSC): Chr 6: 127.07 — 127.08 Mb. Gen FGF23 ma
héa polypeptit FGF23.

Thuat ngit “Peptit FGF23” nhu dugc st dung & ddy c6 nghia 1a FGF23 cua nguoi
hoic thé twong ddng, bién thé, manh hodc dang cai bién cia ching, ma van gift it nhat
mot hoat tinh cia FGF23 ctia nguoi.

Trinh tu ctia vi du khong bi giéi han vé FGF23 clia ngudi, bao gdm peptit tin

hiéu, dugc thé hién trong SEQ ID NO: 9:

10 20 30 40 50
MLGARLRLWYV CALCSVCSMS VLRAYPNASP LLGSSWGGLI HLYTATARNS
60 70 80 90 100
YHLQIHKNGH VDGAPHQTIY SALMIRSEDA GFVVITGVMS RRYLCMDFRG
110 120 130 140 150
NIFGSHYFDP ENCRFQHQTL ENGYDVYHSP QYHFLVSLGR AKRAFLPGMN
160 170 180 190 200
PPPYSQFLSR RNEIPLIHFN TPIPRRHTRS AEDDSERDPL NVLKPRARMT
210 220 230 240 250
PAPASCSQEL PSAEDNSPMA SDPLGVVRGG RVNTHAGGTG PEGCRPFAKF
260
I (SEQ ID NO: 9)

SEQ ID NO: 9 thé hién FGF23 kiéu dai ctia ngudi c6 chiéu dai diy du, bao gdm
peptit tin hiéu (axit amin 1-24), khéng cin c6 mit dé cé chirc ning. Yamashita et al.
2000 Biochem. Biophys. Res. Comm. 277: 494-498; Shimada et al. 2001 Proc. Natl.
Acad. Sci. USA 98: 6500-6505; va Zhang et al. 2004 Protein Sci. 13: 2819-2824.
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Vi du khong bi giéi han vé thuat ngit “FGF23” nhu dugc sir dung & ddy la céc
axit amin (aa) 25-251 cia SEQ ID NO: 9, ma do d6 thiéu peptit tin hiéu (axit amin 1-
24) va dugc thé hién sau ddy dudi SEQ ID NO: 8.

10 20 30 40
50
YPNASP LLGSSWGGLI HLYTATARNS
60 70 80 90

100
YHLQIHKNGH VDGAPHQTIY SALMIRSEDA GFVVITGVMS RRYLCMDFRG

110 120 130 140 150
NIFGSHYFDP ENCRFQHQTL ENGYDVYHSP QYHFLVSLGR AKRAFLPGMN

160 170 180 190 200
PPPYSQFLSR RNEIPLIHFN TPIPRRHTRS AEDDSERDPL NVLKPRARMT

210 220 230 240 250

PAPASCSQEL PSAEDNSPMA SDPLGVVRGG RVNTHAGGTG PEGCRPFAKF
260
1 (SEQ ID NO: 8)

Thuét ngtr “thé tuong déng”, “bién thé”, “manh” hodc “dang cai bién” cia FGF23 hoic
twong tr ¢6 nghia 14 polypeptit trong tw nhung khong giéng hét véi FGF23 clia nguoi
(vi du, SEQ ID NO: 8), nhung van gitr it nhit mot hoat tinh cia FGF23 cua nguoi.
Polypeptit nay c6 thé bao gdm, vi du, it nhit 70%, it nhit 80%, it nht 90% hoic it nhét
95% d6 gibng trinh tur so v6i SEQ ID NO: 8, hoic c6, vi du, tbi da 5, 10, 15, 20, 25, 30,
35, 40, 45 hodc 50 su khac nhau vé axit amin (vi du, cac phén tir thé, mét doan va/hodc
thém doan) so vdi trinh tu axit amin cia SEQ ID NO: 8. Theo mot ) phuong 4n, chét
trong ddng ctia FGF23, bién thé, manh hodc dang cai bién ctia ching van gitt it nhét
90% do giéng v& trinh tu hodc ¢6 t6i da 25 su khéac vé axit amin so véi SEQ ID NO: 8.
Thé tuong déng, bién thé, manh hodc dang cai bién cia FGF23 van giir it nhéat mot hoat
tinh ctia FGF23 cua nguoi. Cac hoat tinh nay (hodc cac chirc ndng) bao gbm, dudi dang
cac vi du khong gidi han, cac hoat tinh da duoc biét ciia FGF23 clia ngudi, bao gdm ¢

vai trd trong gin két véi thy thé cia FGF23, twong tac v6i protein Klotho, ting sinh té
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bao, va truyén tin hiéu té bao; va hoat tinh trong nhiéu loai thir nghiém in vitro hoat tinh
FGF23 khéac nhau, bao gdm thir nghiém Egr-1-luciferaza; va hoat tinh lién quan dén
bénh lién quan dén FGF23 ching han tinh trang do tudi gia (dugc chon tir nhém bao
gf”_)m bénh thiéu co, bénh teo da, chung hao mon co, bénh teo ndo, chiing xo vita dong
mach, ching xo cimg dong mach, bénh khi thiing phdi, chting lodng xuong, chiing viém
xuong khép, ching thiéu nang mién dich, huyét 4p cao, chimg mét tri, bénh Huntington,
bénh Alzheimer, bénh duc thiy tinh thé, thodi hoa diém vang do tudi gia, ung thu tuyén
tién liét, dot quy, giam tudi tho, suy gidm tri nhé, hinh thanh nép nhan, chirc ndng thin
bi suy yéu, va mét chirc ning nghe do tudi gia), ri loan chuyén héa (dwgc chon tir nhém
bao gdm tiéu duong typ II, Hoi chimg chuyén héa, chimg ting dudng huyét, va chimg
béo phi), ting phosphat mau (voi hoa khéi u, hdi chimg ting phosphat mau ting tao
xuong), bénh thin man tinh, bénh suy thdn man tinh, ung thu, ung thu vi, va/hodc teo
co. Yamashita et al. 2000 Biochem. Biophys. Res. Comm. 277: 494-498; Shimada et al.
2001 Proc. Natl. Acad. Sci. USA 98: 6500-6505; Urakawa et al. 2006 Nature 444: 770-
774; Zhang et al. 2004 Protein Sci. 13: 2819-2824; WO 2013/027191, WO 2011/092234
va WO 2009/095372. Theo mdt sb phuong 4n, sang ché dé xuét thé lién hop gdm axit
béo dugc md ta & day va peptit FGF23, trong d6 peptit FGF23 van gitt it nhat mot hoat
tinh cia FGF23; va theo mot sé phuong 4n, hoat tinh cia FGF23 duoc giit lai 12 chirc

nang trong thir nghiém in vitro Egr-1-luciferaza.

Thuét ngit “thé twong ddng” ctia FGF23 c6 nghia 1a polypeptit twong tng véi
FGF23 ciia ngudi, nhung c¢6 ngudn gde khac, ching han thi, ching han chudt, khi
cynomolgus, bo, lon, ctru, ngua, ché v.v., ma van gitr it nhat mot chtre ning cia FGF23

cua nguoi.

Thuét ngit “bién thé” cia FGF23 c6 nghia 1a FGF23 chira mé6t hodc nhiéu dot
bién (vi du, mét, thay thé hoac thém), vi dy, so véi SEQ ID NO: 8, ma van gifr it nhét
mot chirc ning cia FGF23 ctia ngudi. Cac dot bién trong FGF23 bao gdm céc dot bién
G cacvitri Y154, Q156,R176, R179, C206 va C244. Cac dot bién nay trudce dé da duogc
mé ta. Dot bién & R179 mang lai tinh khang ly giai protein cho FGF23; trong ADHR,
cac dot bién & vi tri 176RXXR179 ngin su phan cit va bt hoat FGF23. White et al.
2000 Nat. Genet. 26: 345-348; Liu et al. 2003 J. Biol. Chem. 278: 37419-37426. Dot
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bién & Y154 lam giam phan huiy; dot bién & Q156 loai trir m&t vi tri phan cat; va cac dot
bién & C206 va C244 giam qua trinh dime hoa va qua trinh két cum. WO 2013/027191
va WO 2011/092234. Thé twong ddng cua FGF23, bién thé ctia FGF23, hoic dang cai
bién ctia FGF23 con ¢6 thé bao gdm mot hodc nhiéu céc axit amin bd sung (binh thudng

1a khong duoc tim thay trong FGF23 kiéu dai ctia nguoi).

Vi du khong bi gi6i han vé bién thé cia FGF23 duoc thé hién & day:

10 20 30 40
50
MYPNASP LLGSSWGGLI HLYTATARNS
60 70 80 90 100
YHLQIHKNGH VDGAPHQTIY SALMIRSEDA GFVVITGVMS RRYLCMDFRG
110 120 130 140 150
NIFGSHYFDP ENCRFQHQTL ENGYDVYHSP QYHFLVSLGR AKRAFLPGMN
160 170 180 190 200
PPPYSQFLSR RNEIPLIHFN TPIPRRHTQS AEDDSERDPL NVLKPRARMT
110 220 230 240 250
PAPASCSQEL PSAEDNSPMA SDPLGVVRGG RVNTHAGGTG PEGCRPFAKF
260

I (SEQ ID NO: 10)

SEQ ID NO: 10 chi ra bién thé ctia FGF23 trong d6 peptit tin hi¢u (aa 1-24) bi
x6a, nhung chit ddu tién M & vi tri 1 duge dit vao lai; va axit amin twong tmg véi R179
bi dot bién thanh Q. SEQ ID NO: 10 con dugc goi 1a “hFGF23 R 179Q”, “FGF23 R1797,
“hFGF23(R179Q)” va twong tu va thé hién bién thé cia FGF23 dugc sir dung trong Vi
du 28C.

Céc bién thé bd sung ctia FGF23 bao goém, duéi dang cac vi du khong gidi han,
cac bién thé c6 trinh ty cia SEQ ID NO: 8 hoic SEQ ID NO: 10, nhung ciing c¢6 dot
bién & mot hoidc nhiéu trong sb: Y154, Q156, R176, R179, C206 va C244. Cac bién thé
bd sung cia FGF23 bao gdm, dudi dang cac vi du khong gidi han, cac bién thé ¢o trinh

tu ctia SEQ ID NO: 8 hoic SEQ ID NO: 10, nhung ciing c¢6 dot bién & mot hodc nhiéu
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trong sb: Y154, Q156, R176, R179, C206 va C244 va con bao gém mdt hodic nhiéu cac
axit amin bd sung (binh thudong 12 khong duoc tim thay trong FGF23 kiéu dai ctia ngudi).

Thuét nglr “manh” ciia FGF23 c6 nghia 1a FGF23 ma bao gém mdt hodc nhiéu
axit amin bi mét, vi du, so v&i SEQ ID NO: 8, tuy nhién van giit it nhat mot chirc nang
ctia FGF23 clia ngudi. Cac manh chire nang ctia FGF23 bao gdm axit amin 180-251 ciia
SEQ ID NO: 8, Goetz et al. 2010 Proc. Natl. Acad. Sci. USA 107: 407-412. Manh
FGF23 cling ¢6 thé c6 mot hodic cac dot bién, vi du, & vi tri bit ky hodc hoac nhiéu vi tri
trong sb cac vi tri Y154, Q156, R176, R179, C206 va C244, nhung c6 thé van giit it nhit
mot hoat tinh ctia FGF23 cua nguoi.

Thuat ngit “dang cai bién” cia FGF23 c6 nghia 1a FGF23 ¢6 trinh tu tuong tu
hoac giéng v6i trinh tu cda FGF23, vi du, SEQ ID NO: 8, nhung c6 mot hodc nhiéu cai
bién, va van giit it nhdt mot hoat tinh cia FGF23 clia ngudi. Cai bién nay c6 thé bao
gbm, dudi dang cac vi du khoéng gidi han, cai bién sau dich ma (phosphoryl héa, metyl
héa, hodc bd sung hydratcacbon), hodc lién hop véi gbe thir hai, khong phai 1a FGF23.
Géc thir hai nay c6 thé, dudi dang cac vi du khong gidi han, peptit tin hiéu, Klotho alpha
hodc Klotho beta hodc manh ctia chiing (vi du, Klotho hodc sKlotho hoa tan), Fc (vi du,

FcLALA), hoic cai bién khac. WO 2011/092234 va WO 2009/095372.

Nhu duogce st dung & day, thuat ngit “peptit hodc polypeptit AgRP”, va cac
thuat ngir tuong tu dung dé chi Peptit ¢6 lién quan dén Agouti, tirc 13, phan tir truyén tin
hi¢u duogc tao thanh béi 132 axit amin dugce xir ly sau dich ma thanh dang truéng thanh
hodic dang c6 hoat tinh, AgRP (83-132), bao gdm 10 gbc xystein va tao thanh mang luéi
nim lién két disulfua. AgRP déng vai trd lam chit chu van nghich cua céc thu thé
melanocortin MC3R va MC4R. Thuét ngir “peptit AgRP” trong tit ca cac truong hop
bao gém cac mudi cta né. Theo mot s6 phuong an, AgRP c6 thé & dang amit, vi du,
amit hoa diu C- -CO2H dé tao ra C(0)-NH2. Theo cac phuong an khac, AgRP ¢6 thé &

dang axit.

Thuat ngit “AgRP peptit” cling bao gdbm cic manh ngin hon c6 hoat tinh sinh
hoc cia AgRP. Manh 1a m¢ phén cua trinh tu géc giéng hé v& trinh tu nhung ngén hon
vé do dai so véi trinh tu gbc va van giir hoat tinh sinh hoc (trc 12 cht van nghich dao).
Cac méanh ciia AgRP cac polypeptit cling nhu cac bién thé cua ching have ciing da duoc

mo ta trong Jackson, P. J. et al., Biochemistry 41, 7565-7572, dugc két hop vdi nhau
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bang cach tham chiéu & day. Vi du, AgRP (87-120) va AgRP(87-132) ¢6 i luc MC3R
va MC4R gin nhu 13 giéng nhu AgRP(83-132) va thé hién chu van nghich do tuong
duong. Cac manh bd sung ciia polypeptit AgRP di duoc md ta trong Christine G. Joseph
et al., Cac peptit 24 (2003), 263-270; dugc két hop v6i nhau bang cach tham chiéu &
day. Cac vi du v& cac manh nay 1a AgRP(86-132) va AgRP don vong (109-118) ciing
nhu sy kéo dai cia ching & dau N va/hodc Piu C.

Thuat ngit “cac polypeptit AgRP” ciing bao ham "polypeptit AgRP dot bién” 13
polypeptit AgRP trong dé6 trinh tu cia polypeptit AgRP xut hién trong tu nhién duoc
c&i bién. Céc cai bién nay da dugc md ta trong don PCT sé W02013/006656, duge két

hop v6i nhau bang cach tham chiéu & day.

Cac thuat nglr “peptit GDF15”, "polypeptit GDF15” va "protein GDF15" dugc
str dung thay thé 14n nhau va c6 nghia 1a polypeptit kiéu dai xuét hién trong tw nhién
duoc biéu hién & tha, chéng han & nguoi hodc & chudt. Theo muc dich cla séng ché,
thuat ngit "protein GDF15" ¢6 thé duogc sir dung thay thé 13n nhau dé chi polypeptit
GDF15 ¢6 chiéu dai diy du bt ky, duoc tao thanh tir 308 gde axit amin; (NCI Ref. Seq.
NP_004855.2) bao gom peptit tin hiéu gdbm 29 axit amin (axit amin 1-29), mién truéc
khi ¢6 hoat tinh (pro-domain) gdm 167 axit amin (c4c axit amin 30-196), va mién truéng
thanh gém 112 axit amin (axit amin 197-308) duoc cit khoi mién trude khi ¢ hoat tinh
bing céac proteaza twong tu furin. Polypeptit GDF15 gdm 308-axit amin dung dé chi
polypeptit GDF15 “cé chiéu dai diy du”; polypeptit GDF15 gém 112 axit amin (vi du,
axit amin 197-308) 1a polypeptit GDF15 “truéng thanh”. Peptit GDF15 truéng thanh
gbm bay gbc xystein duoc bao toan cin ¢ dé tao thanh mé-tip niit (motif knot) xystein
(c6 ba lién két disulfua bén trong chudi) va mét lién két disulfua gifta cac chudi 13 dién
hinh cho céc thanh vién ctia lién ho TGF~. Peptit GDF15 trudng thanh bao gdm hai gbc
xystein bd sung tao ra lién két disulfua bén trong chudi thtr tw. Do d6, GDF15 c6 hoat
tinh sinh hoc 1a déng dime (homodimee) ctia peptit trudng thanh dugce lién két cong hoa
tri bing mot lién két disulfua giita cac chudi. Protein hoic polypeptit GDF15 do d6 ciing
bao g@)m da-me (multimer), cu thé hon 1a dime ctua protein nay. Mbi don vi monome tao
ra GDF15 d@)ng dime nay co thé duogc ndi vai axit béo o cac cong thic A1, A2 hodc

A3.
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Thuét nglr “GDF15” hodc “Protein GDF15” nhu dugce st dung & déy 1a cling c6
nghia 12 GDF15 ciia ngudi hodc thé tuong dong, bién thé, thé dot bién, manh hoic dang

cai bién ctia ching, ma van giit it nhat mot hoat tinh cia GDF-15 ctia ngudi.

Thuat ngit "polypeptit GDF15 dot bién” hodc “polypeptit GDF15 bién thé” bao
ham polypeptit GDF15 trong d6 trinh tw ctia polypeptit GDF15 xuét hién trong tu nhién
duoc cai bién. Cac cai bién nay bao gém, nhung khong chi gigi han &, mdt hoic su thay
thé axit amin, bao gdm sy thay thé bing cac axit amin khong xuét hién trong tw nhién,
su thay thé bang cac chit twong tur axit amin khong xuit hién trong tu nhién va cc chét
bét chudce axit amin.

Theo mét khia canh, thuat ngit "protein GDF15 dot bién" hoic “polypeptit
GDF15 bién thé” dung dé chi trinh tu cia protein GDF15 trong d6 it nhit mét goc
thuong dugce phét hién thiy & vi tri da biét cua polypeptit GDF15 nguyén ban bj x6a
hoic bi thay thé bang gbc khong thuong duogc phat hién thiy & vi tri d6 trong trinh tu
GDF15 nguyén ban nay. Trong mdt sb trudng hop, dugce duge mong mudn dé thay thé
mot gbc duy nhét thuong duge phat hién thay & vi tri da biét ctia polypeptit GDF15
nguyén ban bing nhiéu hon mot gde khong thudng duge phét hién thdy & vi tri ndy; van
theo cac trudmg hop khéc, c¢6 thé dugc mong mudn dé giit nguyén trinh tr polypeptit
GDF15 nguyén ban va chén mét hodc nhiéu gde vao vi tri da biét trong protein nay; van
theo cac trudng hop khéc, c6 thé duoc mong mudn dé x6a hoan toan mét gbc da biét;

7
A0

tit ca cac ciu triic ndy dugc bao ham bdi thuét ngir "protein GDF 15 dot bién” hoic
“protein GDF15 bién th&”. Theo mot khia canh theo sang ché, protein GDF15 dot bién
hodc “protein GDF15 bién thé” nay co6 trinh ty dugc chon tir trinh ty bat ky trong sb cac
trinh tr SEQ ID NO 1 dén SEQ ID No 7. Sang ché ciing bao ham céc axit nucleic ma
hoéa céc trinh tir cia polypeptit GDF15 dot bién hoidc céc trinh tu ctia polypeptit GDF15
bién thé.

A2

Thuat ngir “thé twong ddng”, “bién thé”, “manh” hoic “dang cai bién” cia
GDF15 hoic twong tw ¢6 nghia 12 polypeptit trong tw nhung khong giéng hét véi GDF15

clia ngudi, nhung van gitt it nhit mot hoat tinh cia GDF-15 cia ngudi.
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Thuat ngit “dang cai bién” cia GDF15 ¢6 nghia 1a GDF15 c6 trinh tu tuong tur
hodc giéng v6i trinh ty cia GDF15, nhung ¢6 mdt hodc nhiéu cai bién, va van gifr it
nhit mot hoat tinh cia GDF-15 ctia ngudi. Cai bién nay c6 thé bao gdm, dudi dang cac
vi du khong gi6i han, cai bién sau dich ma (phosphoryl hoa, metyl héa, hoic bd sung

hydratcacbon).

Thuét ngit “thé twong ddng” cia GDF15 c6 nghia 13 polypeptit twong ting véi
GDF15 cta ngudi, nhung c6 ngudn gbc khéc, ching han tir thu, ching han khi
cynomolgous, chudt va chudt nhit .v.v., ma vin gift it nhét mot chire nang cia GDF15
ctia ngudi. Trong mot sb truong hop, thé twong ddng GDF15 ¢6 thé dwogc st dung dé
didu tri hodc 1am thuyén giam rdi loan chuyén hoa & ddi twong & dang trudng thanh cta

polypeptit GDF15 dot bién c6 ngudn gbe tiwf ciing loai véi dbi twong nay.

Theo céc phuong an khac nhau, polypeptit GDF15, thé tvong ddng, bién thé, thé
dot bién, manh hodc dang cai bién cta ching c6 trinh tu axit amin c6 it nhét khoang
85% dong nhit v6i protein GDF15 xuét hién trong tr nhién. Theo cac phuong 4n khéc,
polypeptit GDF15 ¢6 trinh tu axit amin ¢6 it nhit khoang 90%, hoic khoang 95%, 96%,
97%, 98%, hoic 99% ddng nhat voi trinh tu axit amin ciia polypeptit GDF15 xuét hién
trong tu nhién. Polypeptit GDF15, thé tuong déng, bién thé, thé dot bién, manh hoic
dang cai bién cta chiing c6 it nhdt mot hoat tinh ctia polypeptit dot bién cia GDF15 kiéu
dai, ching han kha ning giam ndng d6 glucoza, insulin, triglyxerit, hodc cholesterol
trong mau; kha nang lam giam khéi luong co thé; hodc kha ning cai thién do dung nap

glucoza, do ti€u hao ndng luong, hodc do nhay cdm insulin.

Theo cic phuong 4n khac nhau twong tng, polypeptit GDF15 hoic thé twong
df‘mg, bién thé, thé dot bién, manh hoic dang céai bién cua ching c6 hoat tinh sinh hoc
tuong duong, 16n hon hodc nhé hon hoat tinh sinh hoc ctia dang xuét hién trong tu nhién
ctia protein GDF15 truéng thanh. Céc vi du vé céc hoat tinh sinh hoc bao gdm kha ning
giam ndng do glucoza, insulin, triglyxerit, hodc cholesterol trong méu; the ability dé 1am
giam khéi lugng co thé; hodc kha ning cai thién do dung nap glucoza, do tiéu hao ning
lwong, hodc d6 nhay cam insulin; kha ning lam giam tiét glucoza va protein trong nuéc

tiéu.
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Nhu duoc st dung & ddy, trong ngir canh ciu tric cia polypeptit hodc protein,
thuét ngit "ddu N-" (hoic "d4u amino ") va "dau C-" (hoic "d4u carboxyl ") ding dé chi

tuong ung 13 cac gbc amino va carboxyl tan cling ciia polypeptit nay.

Thuét ngit "polypeptit didu tri” hodc “protein didu tri” nhu dugc sir dung & day
c¢6 nghia 1a polypeptit hoic protein dang dugc phat trién cho tng dung diéu tri bénh,

hodc dd duoc phat trién cho ing dung diéu trj bénh.

CAu ndi tach phan tir sinh hoc va gbc axit béo. C4u tric hoa hoc cia né khong c6
tinh quyét dinh, do né c6 vai trd chii yéu 1a mot yéu t6 cach.

Cau ndi 12 gbc hoa hoc gdm hai nhém phan tng/nhém chire, mot trong sb d6 c6
thé phan g véi phan tir sinh hoc va nhém phan tmg/nhém chirc con lai phan tng véi
gbc axit béo. Hai nhém phan trng/nhém chire cia ciu nbi duge nbi qua gbe hodc yéu t6
cach lién két, cAu trac cta ching khong c6 tinh quyét dinh mién 12 né khong can tré qua
trinh ghép cdp cau ndi v6i phén tir sinh hoc va gdc axit béo c6 cong thire Al, A2 hoic
A3.

CAu ndi ¢6 thé dugc 1am tir cac axit amin duoc ndi cing nhau bing céc lién két
peptit. Trong mot sb phuong an theo séng ché, ciu ndi dugc tao ra bai 1 dén 20 axit
amin dugc ndi bing cac lién két peptit, trong d6 cac axit amin nay duoc chon tir 20 axit
amin xuit hién trong tu nhién. Theo cic phuong 4an khéac nhau, 1 dén 20 axit amin duoc
chon tir cac axit amin glyxin, serin, alanin, methionin, asparagin, glutamin, xystein va
lysin. Theo mot sb phuong an, cdu nbi duge tao ra tir mot sb lugng 16n cac axit amin
khong bi can tré vé mit khong gian, ching han glyxin va alanin. Theo mot s6 phuong
an, cac cdu ndi 1a polyglyxin, polyalanin, t6 hop ctia glyxin va alanin (ching han
poly(Gly-Ala)), hoic t& hop cua glyxin va serin (ching han poly(Gly-Ser)). Theo mot
) phuong an, ciu ndi dugc tao ra tir mot sb lugng 16n céc axit amin dugc chon tur
histidin, alanin, methionin, glutamin, asparagin va glyxin. Theo mét sb phuong 4n, cac
cau ndi chtra gbe poly-histidin.

Theo mot sé phuong an, ciu ndi nay bao gdm 1 dén 20 axit amin dugc chon tir
céc axit amin khong c6 trong tu nhién. Trong khi cau néi gdm 1-10 gbe axit amin dugc

uu tién dé lién hop vdi goc axit béo, sang ché du tinh cac cau noi c¢o chicu dai bat ky
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hoiic 12 t6 hop bat ky. Vi du vé cau ndi gdbm axit amin khong c6 trong tu nhién 1a axit 8-

amino-3,6-dioxaoctanoic c¢6 cong thirc sau:

O
N o\)J\OH
hodc cac don vi lap lai cua nd.

Céc ciu nbi dugc mo ta & day 1a cac vi du minh hoa, va céc cau ndi dai hon nhiéu
va bao gdm céc gdc khic dugc chii tinh theo sang ché. Céc cau nbi khong phai peptit
cling duoc chu tinh theo sang ché.

Theo cac phuong 4n khéc, cAu nbi gﬁ”)m mdt hodc nhiéu nhém alkyl, nhom
alkenyl, nhém xycloalkyl, nhom aryl, nhém heteroaryl, nhém di vong, polyetylen glycol
va/hodc mot hodc nhidu axit amin c6 trong tu nhién hodc axit amin khong cé trong tu
nhién, hoic t6 hop cia chiing, trong d6 mdi nhém trong sé cac alkyl, alkenyl, xycloalkyl,
aryl, heteroaryl, heteroxyclyl, polyetylen glycol va/hodc axit amin cd trong tu nhién
hodc axit amin khong ¢6 trong ty nhién tity y da két hop va duge ndi ciing nhau, hoic
duogc nbi véi phan tr sinh hoc va/hodc véi géc axit béo, qua nhém hoéa hoc dugc chon
tir —C(0)0O-, -OC(0)-, -NHC(0O)-, -C(O)NH-, -O-, -NH-, -S-, -C(0O)-, -OC(O)NH-, -
NHC(0O)-O-, =NH-O-, =NH-NH- hodc =NH-N(alkyl)-.

Céc cdu ndi bao gdm yéu té cach alkyl vi du, 12 -NH-(CHz),-C(O)- hodc —S-
(CH2)-C(0)- hodc —O-(CH2)~-C(O)-, -NH-(CH2),-NH-, -O-C(0)-(CH).-C(0)-O-, -
C(0)~(CH,),-0-, -NHC(0)-(CHa),-C(O)-NH- va tuong tu trong d6 z 12 2-20 ¢6 thé duoc
sir dung. Cac ciu ndi alkyl nay con c6 thé dugc thé bang nhém can try khong vé khong
gian, bao gdm, nhung khong chi giéi han &, alkyl thip (vi du, C1-Cs), axyl thip, halogen
(vi dy, Cl, Br), CN, NHa, hoic phenyl.

Céu ndi ciing c6 thé ¢6 ban chat 1 polyme. Cau nbi c6 thé bao gém cac don vi
hodc cac chudi polyme ¢6 kha ning phan hity sinh hoc hodc én dinh sinh hoc. Cac
polyme c6 lién két 1dp lai c6 thé c6 nhiéu muc d6 dd dn dinh khac theo céc tinh trang
sinh 1y phu thudc vao tinh bét én dinh cta lién két. Cac polyme c6 thé chira cac lién két
ching han cac polycacbonat (-O-C(0)-O-), cac polyeste (-C(0)-O-), cic polyuretan (-
NH-C(0)-0-), polyamit (-C(O)-NH-). Cé4c lién két nay duoc dé xut bang cach néu vi
du, va khong dugc cha dinh nham gi¢i han cac loai lién két c6 thé su dung trong cic
chudi hodic cac ciu ndi polyme theo sang ché. Cac polyme thich hop bao gdm, vi du,

polyetylen glycol (PEG), polyvinyl pyrolidon, ruou polyvinyl, cdc polyaxit amin,
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divinylete maleic anhydrit, N-(2-hydroxypropyl)-metacrylicamit, dextran, cac chit dan
xuét dextran, polypropylen glycol, polyol dugc polyoxyetyl hoa, heparin, cdc manh
heparin, cac polyxacarit, xenluloza va cac chit d4n xuit xenluloza, tinh bot va cac chét
dan xuét tinh bot, polyalkylen glycol va cic chét dan xudt ciia no, cac dong polyme cia
céc polyalkylen glycol va cac cht dan xuit ctia ching, polyvinyl etyl ete, va twong tur
va cac hdn hop cta ching. Cau ndi polyme, vi du, 1 polyetylen glycol (PEG). Cau néi
PEG c6 thé 1a mach thang hodc dugc phan nhanh. Khdi lugng phén tir cia ciu ndi PEG
theo sang ché khong bi giéi han vé kich thuée cu thé bit ky, nhung cac phuong 4n cu
thé c6 khdi lugng phan tr nim trong khoang 100Dalton dén 5000Dalton vi du,
500Dalton dén 1500Dalton.

Céu ndi gdm cac nhém phan tmg-chirc ning & ca hai diu ma tao thanh cdu giira
nhém amino ciia peptit hogic polypeptit/protein va nhém phan tmg-chirc ning trén gbe
axit béo (vi du, nhém chire axit carboxylic ciia gde axit béo c6 cong thirc A1, A2 va A3).

CAu ndi c6 thé gdbm mot s gbe lién két (hodic yéu tb cach) c6 ban chét khac nhau
(vi du, t& hop cta cac axit amin, gbc heteroxyclyl, cac gbc PEG va/hoic céc gde alkyl).
Trong trudng hop nay, mdi gde lién két chira cic nhém chirc-phan tng thich hop & ca
hai d4u tao ciu gifta nhém amino cua peptit hozic polypeptit/protein va gdc lién két tiép
theo c6 ban chat khac va/hoic bao gdm cac nhém chirc-phan mg thich hop tao ciu giira
gbc lién két trude d6 c6 ban chét khac va gde axit béo.

Céc peptit dugc cai bién hoic cac polypeptit duoc cai bién va/hoidc ciu tric mot
phan peptit-polypeptit dwogc cai bién (tire 1a peptit/polypeptit dugc gin kém véi cau ndi
mot phan) bao gdm cac nhém phan tng c¢6 thé phan tmg véi cac nhém chire phan tmg
hién c6 trén gdc axit béo nay (hodc gdc axit béo duge cai bién: tic 1a da duoc gin kém
cau ndi mot phin) dé tao ra lién két cong hoéa tri. Cac nhém phéan tmg 1a cic nhém hoa
hoc c6 kha ning tao ra lién két cong hoa tri. Cac nhém phan tmg duge dit & vi tri cho
qua trinh lién hop va néi chung c6 thé 1a carboxy, phosphoryl, nhém axyl, este hoic
anhydrit dugc tron, maleimit, N-hydroxysucxinimit, tetrazin, alkyn, imidat, pyridin-2-
yl-disulfanyl, nho d6 c6 kha néng tao lién két cdng hoa tri véi cdec nhom chire nhu nhom
amino, nhom hydroxyl, nhom alken, nhém hydrazin, nhém hydroxylamin, nhom azit
hodc nhém thiol & céc vi tri khac nhau ctia qua trinh lién hop.

Cac nhoém phéan tng dugce quan tAm dic biét dé lién hop phan tir sinh hoc hodc

phan t sinh hoc dugc cai bién vdi cau noi va’hoac cau ndi voi goc axit béo va/hodc dé
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lién hop nhidu gbc lién két khac nhau c¢6 ngudn gbc khac nhau lai véi nhau 1a N-
hydroxysucxinimit, alkyn (cu thé hon 1a xyclooctyn).

Céac nhém chire bao gdbm: 1. cac nhém thiol dé phan ing véi cac maleimit, tosyl
sulfon hodc pyridin-2-yldisulfanyl; 2. cdc nhém amino (vi du, nhém chirc amino cta
axit amin) dé lién két voi axit carboxylic hodc axit carboxylic dugc hoat hoa (vi dy, viéce
tao thanh lién két amit qua héa N-hydroxysucxinamit), cdc nhém phosphoryl, nhém axyl
hodic anhydrit dwoc tron; 3. Azit d& tham gia phan mg cong vong (cycloaddition)
Huisgen v&i alkyn két thic va cu thé hon 1a xyclooctyn (duge goi phd bién hon 14 hoa
click); 4. nhom carbonyl dé phan tmg vé6i hydroxylamin hoic hydrazin dé twong tmg tao
thanh oxime hodc hydrazin; 5. alken va cu thé hon 1 alken dugc kéo thing dé phan tng
Vi tetrazin trong phan tmg cong aza [4+2]. Trong khi mot vai vi du vé cac cau ndi va
cdc nhom chire/nhom phan tmg dugc md ta & ddy, sang ché du tinh cac cdu nbi c6 dd

dai bit ky va ché phim bit ky.

Céc phuong an
Céc phuong an khéc nhau theo sang ché dugc mo ta & ddy. S& dugce nhan thirc
rang cac dic diém duogc cu thé héa trong mdi phuong 4n c6 thé dugc két hop céc dic

di€m khac dugc cu the hoa dé dua ra cdc phuong an khic nira.

Theo phuong 4n 1, sing ché dé cap dén thé lién hop bao gdm phén tir sinh hoc
duge ndi voi gde axit béo qua ciu nbi trong d6 gbe axit béo c6 cac cong thirc Al, A2

hoac A3 sau:

0 o o
R1
HO HO OH 0 o
an S
Al A2 hodc A3
R'1a CO.H, H;

R2, R3 va R* doc 1ap nhau 1a H, OH, CO:H, -CH=CH, hoic —-C=CH;
Ak 1a Ce-Csoalkylen phan nhénh;
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n, m va p doc 1ap nhau 1a s nguyén gifra 6 va 30; hodc amit, este hodc muoi dugc dung

cua chung.

Theo khia canh khéc ctia phuong 4n 1, thé lién hop theo phuong an 1 con c6 thé
bao gdm axit béo c6 cong thirc Al, A2 hoic A3 di md ta trén ddy. Do cac kho khin
trong vi€c thuc hién dugc lién hgp chon loc va/hodc dat duge don lién hgp (moén-
conjugation) cua axit béo vdi phan tir sinh hoc, thé 1ién hop theo sang ché, ¢ thé bao
gdm phan tir sinh hoc duge ndi véi mot hodc nhidu gde axit béo cb cong thirc Al, A2
hoac A3. Ngoai ra, do ban chit da-me ctia mot sd protein, mdi don vi monome tao ra
mot protein da-me, c6 thé dugc ndi vai gde axit béo, nhung khong phai tit ca cac don
vi monome nhét thiét phai duoc ndi v6i gbe axit béo mién 14 it nhat mét trong sd cac
don vi monome nay dugc ndi véi gbe axit béo. Theo khia canh khéc, sang ché dé cap
dén cac hdn hop cua thé lién hop theo sang ché. Vi du, hdn hop nay c6 thé bao gdm
phan tr sinh hoc, vi du, phéan tir sinh hoc da-me, vi du, phén tir sinh hoc dime, dugc nbi
v mot géc axit béo c¢6 cong thirc A1, A2 hodc A3, va phan tir sinh hoc, vi dy, phén tir
sinh hoc da-me, vi du, phan t& sinh hoc dime, dugc ndi véi nhiéu hon mot géc axit béo
c¢6 cong thirc Al, A2 hoic A3. Cac vi du theo sang ché sau ddy con dugc nhén manh vé
khia canh chon lgc hodc khong chon loc da lién hop cuia cac axit béo véi protein hodc

polypeptit.

Theo phuong 4n 1A, sang ché dé cip dén thé lién hop theo phuong 4n 1 trong d6
gbc axit béo nay ¢ cong thirc Al. Theo khia canh cu thé ctia phuong 4n nay, thé lién
hop nay bao gdm gdc axit béo c6 cong thirc Al trong d6 n va m doc 1ap 8 dén 20, tot
hon néu 1 10 d&n 16. Theo khia canh khac ctia phuong an nay, sang ché dé cap dén thé
lién hop theo phuong 4n 1 hodc 1A trong d6 gbc axit béo ndy cé cong thirc Al va trong
d6 it nhat mot trong s6 R2 va R? 1a CO,H.

Theo phuong 4n 2, sang ché @& cap dén thé lién hop theo phuong 4n 1 hoic 1A,

trong d6 gbc axit béo dugce chon tir cic cong thirc sau day:
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0 O o o0 o o o o
Ak3 RS Ak\3 A\k4 Ak\3 Aks Ak3 Aks
CO.H CO,H OH COH — >302H \\
o 0 o o o
HoP S on HOJX%H HO)>\
A CAK R R Aw RS
CO,H CO,H CO.H

trong d6 Ak3, Ak*, AKS, Ak® va Ak’ ddc 1ap 1a (Cs-20)alkylen, R® va RS doc 1ap 1a (Cs.
20)alkyl.
Theo phuong an 3, sang ché d cap dén thé lién hop theo phuong 4n 1, 1A hoic

2 trong d6 gdc axit béo dugce chon tir cac cong thire sau day:
o o o o
HO OH HO OH
o o)
OH , OH HO
o o o o
HO OH Ho oH
0 O
OH HO ,

Theo phuong 4n 3A, sang ché dé cap dén thé lién hop theo phuong an 1, 1A hogc 2

o O
OH

o O
HO OH HO
o \ o
, OH , OH
o
HO

va fe)

L™ o
trong d6 goc axit béo dugc chon tir cac cong thirc sau day:
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O O O O o O
HO OH HO OH HO OH
o 0] o \
OH , OH HO , OH
O O O O
N 0
© OH va © OH HO

Theo phuong 4n 3B, sang ché dé cap dén thé lién hop theo phuong 4n 1 trong d6
gbc axit béo nay c6 cong thirc A2 hodc A3. Theo khia canh cu thé ctia phuong 4n nay,
thé lién hop nay bao gdm gdc axit béo ¢ cong thirc A2 trong d6 p 1a 8 dén 20, hodc gbe
axit béo c6 cong thirc A3 trong do Ak 1a Cg-poalkylen.

Theo phuong 4n 3C, sang ché dé cap dén thé lién hop theo phuong 4n 1 hoic 3B
trong d6 the gbc axit béo duoc chon tir cac cong thirc sau day:

o o
HO OH

HO
trong d6 Ak? 1a Cs-poalkylen.
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Theo phuong 4n 4, sang ché d& cap dén thé lién hop theo phuong an bat ky trong
s6 cac phuong 4n néu trén trong d6 cau ndi bao gdm madt hoic nhiéu nhém alkyl, nhém
alkenyl, nhom xycloalkyl, nhém aryl, nhdm heteroaryl, nhém di vong, polyetylen
glycol, mot hodc nhiéu axit amin c6 trong tw nhién hodc axit amin khong c6 trong tur
nhién, hoic t hop cia chiing, trong d6 mdi nhém trong s alkyl, alkenyl, xycloalkyl,
aryl, heteroaryl, heteroxyclyl, polyetylen glycol va/hodc axit amin c6 trong ty nhién
hoic axit amin khong c6 trong tu nhién nay tuy y duoc két hop va duoc ndi ciing nhau
hodic duge ndi voi phan tir sinh hoc va‘hodc véi géc axit béo qua nhém héa hoc duge
chon tir —C(0)0O-, -OC(0O)-, -NHC(O)-, -C(O)NH-, -O-, -NH-, -S-, -C(O)-, -OC(O)NH-
, -NHC(0)-O-, =NH-O-, =NH-NH- hodc =NH-N(alkyl)-.

Theo phuong 4n 5, sang ché dé cap dén thé lién hop theo phuong an bét ky
trong sb cac phuong an trén, trong d6 cau ndi nay bao gdm gdc oligo etylen glycol khong

phén nhéanh c6 cong thire:

:?2./\/0\6/\0);\/ O\/\Hyﬁ

Zﬁsl]/vo(\ﬂoj/y\/o\/\ﬁﬂa

trong d6 y 1a 0 dén 34.
Theo phuong 4n 6, sang ché dé cap dén thé lién hop theo phuong an bat ky trong

sO cac phuong an néu trén trong d6 cau noi nay bao gdm (hodc con bao gdm) goc di

vong duoc chon tir cac cong thirc sau day:
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/ / \
o %o N
F
C ) 7 ) 7 )
N/N N/N —N

va

Céc cau nbi chira heteroxyclyl nay thu dugc vi du bing phan img cdng vong azit-
alkyn Huisgen, duoc goi phd bién hon 1 héa click. Cu thé hon, mdt sé gbc trong s6
heteroxyclyl dugec mo ta & trén 1a tir phén tng cua xycloalkyn véi gbc chira azit.

Xycloalkyn d& dang sin c6 ngoai thi trudong va do d6 c6 thé duoc lam cho ¢6
chirc ning qua phan tng cong vong vi gbe chira nhém chire azit (vi du, cau ndi bao
gdm nhém chirc azit & tan cing). Cac vi du vé viée sir dung hoa click alkyn vong trong
danh dAu protein dugc md ta trong US 2009/0068738.

Céc vi du khdng gi6i han vé chit xycloakyn ma c6 thé duge str dung trong phan

ung cdng vong Huisgen la:
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o
, HOC

/nu-
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Theo phuong an 6A, sang ché dé cap dén thé lién hop theo phuong 4n bat ky
trong s cac phuong 4n 1 dén 5, trong d6 cau ndi nay bao gdm (hoic con bao

gbm) heteroxyclyl duoc chon tir cic cong thirc sau day:

trong d6 r 12 sé nguyén 0 dén 2 va s 1a sb nguyén 0 dén 3.
Céc ciu ndi di vong nay c6 thé thu dugc qua phan tng cong vong aza [4+2] cua

alken, hodc tot hon 1a alken bi bién dang chéng han xycloalkan, véi géc sau:
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Rf

trong d6 Rf vi duy, 1a -CH2NH>, -OH, -CH»-CO:H, -S-CH>-CO:H, -(0-CH2)4.6-C(O)-OH

—hoac
(o)
N 0
\3\/ M >N
(0] (o]
(o)

Cac gdc tetrazin nay dé dang sin c6 ban ngoai thi truong va cé thé phan tmg véi

g0c chira alken, vi dy, cau noi bao gdm nhém chirc alken & tin cung.

Theo phuong 4n 6B, sang ché dé cap dén thé lién hop theo phuong an bat ky
trong s& cac phuong an 1 dén 5 trong d6 cdu ndi nay bao gdm (hodc con bao goém)

heteroxyclyl c6 cong thirc:

Géc di vong nay c6 thé thu dugc bing cach cho maleimit phan g véi gbe chira
thiol, ching han vi du, ciu ndi bao gdm nhém chirc thiol & dau tin cing.

Céc chét phan g d& dang sin ¢6 va/hodc sin c6 ngoai thi truong dugc gin truc
tiép hodc qua ciu ndi dd mo ta trén day véi peptit hodc polypeptit quan tam. Céc nhoém

phan ng alkyn, maleimit hodc tetrazin dugc phan ng véi nhém chirc (tuong ung la
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azit, thiol va alken) c6 trén gdc axit béo hodc trén cu trac cdu nbi-axit béo (ching han
vi du, cAu tric PEG-axit béo).

Theo phuong an 7, sang ché dé cap dén thé lién hop theo phuong 4n bat ky trong
sd cac phuong 4n néu trén trong d6 cau ndi nay bao gdbm hodc con bao gbm mét hodc
nhiéu axit amin ddc lap dugce chon tir histidin, methionin, alanin, glutamin, asparagin va
glyxin. Theo mét khia canh cu thé ctia phwong 4n nay, ciu ndi ndy bao gém 1 dén 6 axit
amin duoc chon tir histidin, alanin va methionin.

Theo phuong 4n 8, sang ché d& cap dén thé lién hop theo phwong 4n bit ky trong
sd cac phurong 4n néu trén trong d6 phan tir sinh hoc 12 peptit hodc polypeptit. Theo mot
khia canh cu thé ctia phuong 4n 8, sang ché d& cap dén thé 1ién hop theo phuwong an bat
ky trong sb cac phuong 4n néu trén trong d6 peptit hodic polypeptit nay 14 1) yéu tb biét
hoa ting trudng cia nguoi 15 (GDF15), chét tuong tu, bién thé, thé dot bién, manh va
cic dang bién thé khac cta chung; 2) peptit chii van APJ, 3) peptit chu vén thu thé
oxytoxin, 4) serelaxin, 5) NPFF, 6) peptit PIP, 7) peptit FGF23 8) peptit AgRP hoéc 9)
siARN.

Theo phuong 4n 8A, séng ché dé cap dén thé lién hop theo phuong 4an bat ky
trong s& cic phuong 4n néu trén trong d6 phan tir sinh hoc 12 yéu t6 biét héa ting trudng
ctia ngudi 15 (GDF15), chit tvong tu, bién thé, dot bién, manh va cac dang bién thé
khéc cua ching; hodc dime ctua chung. Theo mdt khia canh ctia phuong dn nay, phan t
sinh hoc 1a thé dot bién hodc bién thé cia yéu t6 biét héa ting trudng cia ngudi 15
(GDF15). Theo phuong 4n uu tién, phan tir sinh hoc 1a dime ctia GDF15 hoic bién thé
hodc dot bién cua chiing. Do ban chit dong dime cta polypeptit GDF15 hodc dot bién
hodc bién thé ctia ching, mdi nhém trong sb hai chudi polypeptit (tirc 1a mdi don vi
monome) tao ra ddng dime nay, c¢6 thé duge ndi voi phan tir axit béo ¢ cong thirc Al,
A2 hoac A3 qua cau ndi. Do d6 déng dime GDF15 c6 thé dugc nbi véi mot hodc hai
axit béo qua cdu ndi. Ciu tric cia GDF15 duoc ndi véi gbe axit béo qua cau ndi c6 thé

duoc the hién lai nhu sau:
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l GDF15 I
FA-L Monome 1 )

GDF15
Monome2 )

L—FA

cau tric A
; trong d6 FA 1a gbc axit béo va cau

nodi L, va monome GDF15 don vi 1 va don vi 2 cé hai dugc ndi véi goc axit béo qua cau

l GDF15 l
FA-L Monome 1
GDF15
Monome 2

Chu tric B

noi; hodc

; trong d6 FA 1a goc axit béo va cau noi L va
chi mdt trong s cdc don vi monome nay dugc noi véi goc axit béo qua cau ndi va trong
d6 duong ké giita 2 don vi monome 13 lién két disulfua. Ngoai ra, séng ché cling d¢ cép

dén hdn hop bao gdm thé 1ién hop 6 céu triic A va thé 1ién hop c6 ciu tric B.

Theo phuong 4n 8B, sang ché du tinh thé lién hop theo phuong an 8A trong d6
dot bién GDF15 ciia ngudi thu duge bing su thay thé mot hodc nhidu gbe axit amin cia
polypeptit truéng thanh bing gdc khac. Theo mot khia canh cu thé ciia phwong 4n nay,
hai gbc axit amin cubi ciing & diu N ctia GDF15 ctia ngudi (tirc 13 Arginin 198 va Alanin
197) dugc thay thé bang trinh tu axit amin XH trong d6 H 13 histidin va X 13 axit amin
duoc chon tir methionin, alanin, glutamin, asparagin va glyxin. Theo khia canh uu tién
ctia phuong 4n nay, thé dot bién cia hGDF15 1a MH(199-308)hGDF 15 hoic AH(199-
308)hGDF15 (SEQ ID NO:7).

Theo phuong 4n 8C, ba gbc axit amin cudi ciing & dau N- cia GDF15 clia ngudi
(ttrc 12 Asparagin 199, Arginin 198 va Alanin 197) duoc thay thé bang trinh tu axit amin
XHX’- trong d6 H 1a histidin va X* va X 1a céc axit amin doc 14p duogc chon tur

methionin, alanin, glutamin, asparagin va glyxin. Theo khia canh khéc ctia phuong an
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nay, ba gbc axit amin cudi ciing & diu N cta GDF15 ctia ngudi (ttc 12 Asparagin 199,
Arginin 198 va Alanin 197) dugc thay thé bang trinh tu axit amin AHX trong d6 H 1a
histidin va X 1a axit amin ddc 1ap dugc chon tir methionin, alanin, glutamin, asparagin
va glyxin. Theo khia canh wu tién ctia phuong 4n nay, protein GDF15 duoc cai bién 14
MHA(200-308)hGDF15 hodc AHA(200-308)hGDF15.

So v6i protein GDF15 nguyén bén, thé dot bién ctia GDF15 cho phép danh diu
chon loc protein & dau N (tirc 1a su lién hop axit béo & d4u N duoc uu tién cia GDF15).
Su danh d4u chon loc peptit va protein duge md ta chi tiét hon trong cac don cling duoc
ndép & My sd 62/015,858 (Ma dai dién PAT056275-US-PSP) va 62/082,337 (M4 dai
dién PAT056275-US-PSP02).

Theo phuong 4n 8D, sang ché dé cap dén thé lién hop theo phwong 4n bat ky
trong s cac phuwong 4n 1 dén 8, trong d6 phan tir sinh hoc 1a peptit chii van APJ. Theo
khia canh cu thé ctia phuong 4n nay, peptit chii van APJ 13 peptit duoc mb ta trong cac
Cong bd don qubc té s6 WO 2013/111110, WO 2014/081702, WO 2015/013168, WO
2015/013165, WO 2015/013167 va WO 2015/013169.

Theo phuong 4n 8E, sang ché dé cap dén thé lién hop theo phuong an bat ky
trong sd cic phuong 4n 1 dén 8, trong d6 phén tir sinh hoc 1a peptit cht van thy thé
oxytoxin. Theo khia canh cu thé ctia phuong 4n nay, peptit chti van thu thé oxytoxin 1a
peptit duoc md ta trong cac don yéu cu cap patent s6 WO 2009/122285 (Ferring B.V.)
va WO 2014/095773 (Hoffman-La Roche).

Theo phuong 4n 8F, sang ché dé cip dén thé lién hop theo phuong an batky trong
sd cac phuong 4n 1 dén 8, trong d6 phan tir sinh hoc 14 peptit AgRP. Theo khia canh cu
thé ctia phuong an nay, peptit AgRP 12 agRP(83-132) trong d6 dau C- & dang —CO,H tur
do hodc amit ctia ching (vi du —C(O)NH>).

Theo phuong an 8G, sang ché dé cap dén thé lién hop theo phuong an bét ky
trong sb cic phuong an 1 dén 8, trong d6 phan tir sinh hoc 14 peptit FGF23. Theo khia
canh cu thé ctia phuong 4n nay, peptit FGF23 14 bién thé FGF23 cta SEQ ID NO: 8 ¢6
dot bién ¢ R179 va tay y mot hodc nhiéu dét bién bd sung & Y154, Q156, R176, R179,
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C206 va C244. Theo khia canh cu thé khac ctia phwong an nay, peptit FGF23 12 bién thé
FGF23 cia SEQ ID NO: 8 ¢6 cac dot bién & R179, Q156, C206 va C244.

Theo phuong 4n 8H, sang ché dé cap dén thé lién hop theo phuwong an bét ky

trong sb cac phuong 4n 1 dén 8, trong d6 phén tir sinh hoc 1a Serelaxin.

Theo phuong 4n 81, sang ché d& cap dén thé lién hop theo phuong 4n bat ky trong
s6 cac phuong 4n 1 dén 8, trong d6 phan tir sinh hoc 1a peptit NPFF.

Theo phuong 4n 8], sang ché dé cap dén thé lién hop theo phuong 4n bat ky trong
sb cac phuong an 1 dén 8, trong d6 phan tir sinh hoc 13 peptit PIP. Theo khia canh cu
thé cia phuong 4n nay, peptit PIP 14 protein duge gin thé his MHHHHHHH-PIP (SEQ
ID NO: 15) trong d6 PIP 1a cua SEQ ID NO: 12.

Theo phuong 4n 8K, sang ché dé cap dén thé lién hop theo phwong 4n bit ky

trong s cac phuong an 1 dén 8, trong d6 phan tir sinh hoc 14 siARN.

Theo phuong 4n 8L, sang ché d& cap dén thé lién hop theo phuong an bit ky
trong sb cac phuong an néu trén, con bao gdm gbe axit béo thir hai duge ndi véi phan

tr sinh hoc qua cau noi. Tot hon 1a hai goc axit béo-cau ndi c¢6 cung cau truc.

Theo phuong an 9, sang ché d& cap dén thé lién hop theo phuong 4n 1, 2, 8, 8A,

8B hoic 8C ¢6 cdu tric sau day:

O
HO

HN—his-hGDF ;5

HO hodc
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H
hGD *15/NT€\/O>\AN OH

o
OH

trong 36 hGDF15* 1a hGDF15 trong d6 2 hoic 3 axit amin & dau N- dugc thay thé bang
trinh tu axit amin XH- hodc XHX’- m¢t cach tuong ung,
trong d6 H 1a histidin va X va X’ doc 1ap duogc chon tir M va A; hodc dime ctia chiing;
va
trong d6 his-hGDF15 1a hGDF15 trong d6 nhan danh diu, bao gdm 1 dén 6 axit amin
histidin va tily ¥ gdm 1 hoic 2 axit amin methionin, dugc thém vao ddu N- ciia hGDF15;
hodc dime cda chung; va
s 12 s6 nguyén nim trong khoang 20-30

Theo mdt khia canh ctia phuong 4n nay ddu gdm céc axit amin histidin va 1 hogc 2
axit amin methionin khong 1ién ké&. Theo khia canh khac ciia phuong 4n nay, su sip xép
axit amin histidin va methionin 1 sao cho axit amin & vi tri lién k& véi axit amin dau N
1a histidin. Theo khia canh khéc ctia phuong 4n nay dau duoc chon tr MHHHHHHM-
(SEQ ID NO: 16) va MHHHHHH- (SEQ ID NO: 17).

Theo khia canh cu thé ciia phuong 4n 9, do ban chit déng dime ctia hGDF15* va
his-hGDF15, mét hoic hai chudi polypeptit (don vi monome) tao ra dong dime c6 thé
duge nbi phan tir axit béo nay qua ciu ndi. Két qua 13, ddng dime c6 thé duge ndi véi
mot hoic c6 thé duge ndi véi hai phan tir axit béo qua cdu ndi & diu N. Phuong an nay
dugc thé hién bing phan tt sinh hoc GDF15 dugc ndi véi axit béo qua cdu ndi c6 cac

cong thirc sau day:
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OH

CONG THUC C; hoic

HO
o)

s o}
HO NV\{O/\aLN hGDF*
S & H i - i 0O O
hGDF*s j&\/ )\/\N OH
0] S

OH

CONG THUC D;
trong do6 ca hai don vi monome cuia his-hGDF15 hoac cia hGDF15* (nhu dugc

dinh nghia & trén) dugc ndi vGi goc axit béo qua cau noi ¢ ca hai dau N-; hodc
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HO

CONG THUC E; hoic

HO
0

o)

HO N\/\<O/\%)kN[hGDF*15 |
0O O s H

hGDF*ﬂ—jNHZ

CONG THUC F;

trong d6 chi mot don vi monome ctia his-hGDF15 hodc cia hGDF15* (nhu dugc
dinh nghia & trén) dugc ndi véi gde axit béo qua cau ndi & dau N. Ngoai ra, sang ché
ciing duy tinh cic hdn hop ciia cac thé lién hop theo sang ché; vi du, hdn hgp bao gdm
thé 1ién hop c6 cong thirc C va thé lién hop c6 cong thire E, hodc hdn hop bao gém thé
lién hop c6 cong thirc D va thé lién hop 6 cong thirc F.

Theo phuong 4n 10, sing ché dé cap dén ché phdm chira hdn hop cua thé lién
hop ¢6 cong thic C va thé lién hop c6 cong thirc E. Theo phuong an 10A, sang ché dé
cap dén ché phim chtra hdn hop ctia thé lién hop ¢ cong thire D va thé lién hop ¢6 cong

thtc F.
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Do d6, Theo phuong 4n 10B, sang ché dé cap dén thé lién hop theo diém 1, 2, 9 hodic

10, bao gdm:

1. bién thé cia ddng dime hGDF15 trong d6 2 hodc 3 axit amin & ddu N nay duoc
thay thé twong tmg bang trinh ty axit amin XH- hogic XHX’-, trong d6 H 14

histidin va X va X’ doc lap duogc chon tr M va A; hodc

ddng dime hGDF15 trong d6 dau, bao gdm 1 dén 6 axit amin histidin va tiy ¥ 1

hodc 2 axit amin methionin, dugc thém & d4u N cia hGDF15; va

2. mot hodc hai axit béo c6 cong thic:

H 0O 0
3{/N\Wé\\/o>//\N OH

OH

trong d6 axit béo dugc nodi voi dau N cda chuoi polypeptit chain qua cau noi; hodc hon

hop cua thé lién hop.

Theo phuong 4n 10C, sang ché dé cap dén thé lién hop theo phuong 4n 9, 10,
10A hodc 10B, trong d6 hGDF15* 1a hGDF15 trong d6 2 hodc 3 axit amin & dau N dugc
thay thé tuong tmg bang trinh tu axit amin XH hodc XHX’,
trong d6 H 1a histidin va X va X’ doc 1ap dugc chon tir M va A; hodc dime cua chiing;
va
trong d6 his-hGDF15 1a hGDF15 trong d6 nhan danh dau, bao gdm 4 dén 6 axit amin
histidin va 1 hodc 2 axit amin methionin, dugc thém vao diu N- cia hGDF15; hodc dime
cua chung;
va s 1a s6 nguyén nim trong khoang 22 dén 28. Theo mot khia canh ctia phwong 4n nay

dau bao gom axit amin histidin va 1 hodc 2 axit amin methionin khong lién ké. Theo
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khia canh khéc ctia phuong 4n nay, su sip xép cac axit amin histidin va methionin sao
cho axit amin & vi tri lién k& véi axit amin dau N 13 histidin. Theo khia canh khac cta
phuong 4n nay dau duoc chon tir MHHHHHHM- (SEQ ID NO: 16) va MHHHHHH-
(SEQ ID NO: 17).

Theo phuong 4n 11, sang ché @& cap dén thé lién hop theo phuong an bat ky trong
sb cac phuong an néu trén, trong d6 phan tr sinh hoc duoc chon tir M-(His)6-hGDF15
(SEQ ID No 1), M-(his)6-M-hGDF15 (SEQ ID NO: 2), MH(199-308)hGDF15 (SEQ
ID NO: 4), MHA(200-308)hGDF15(SEQ ID NO: 6), AHA(200-308)hGDF15 (SEQ ID
NO: 7) va AH(199-308)GDF15 (SEQ ID NO: 5); hodc dime cua ching.

Theo phuong an 11A, sang ché dé cap dén thé lién hop theo phuong 4n 11, trong
d6 phan t sinh hoc dugce chon tr MH(199-308)hGDF15 (SEQ ID NO: 4), MHA(200-
308)hGDF15 (SEQ ID NO: 6), AHA(200-308)hGDF15 (SEQ ID NO: 7) va AH(199-
308)GDF15 (SEQ ID NO: 5); hodc dime ctia ching.

Theo phuong 4n 11B, sang ché dé cap dén thé lién hop theo phuong 4n 11 trong
dd, phén tir sinh hoc duge chon tr AHA(200-308)hGDF15 (SEQ ID NO: 7); hodc dime

cua chung.
Theo phuong 4n 12, sang ché dé cap dén thé lién hop theo phuong 4n 11B trong

d6 phan tir sinh hoc dugce nodi véi axit béo qua cau noi c6 cong thire G hodc ¢ cong thirc

H:
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0 OH 0
o) OH

O g O g~ NH
[o/\/o\/\o/\/o\/\o
O/\/O\/\O/\/O\)
O o OO
O/\/O\/\o/\/o\/\oj

K/OV\”‘N{AHA-hGDHs |
[ AHA-hGDF15}N—k/\O ~

[O\/\O/\/O\/\O/\/O
O/\/O\/\O/\/O\/\o

(\O/\/O\/\O/\/o
o\/\o/\/o\/\o/\/oj

HO 0
0 HO~ ©

Cong thtrc G;

o. _OH o)
o) OH

[O\/\o/\/o\/\o/\/NH
e N
(\O/\/O\/\O/\/O
O\/\o/\/o\/\o/\/oj
/\/O\/\O/\/o\/\o

0
K/ \/\ﬂ—-N{AHA-hGDMs
AHA-hGDF15}NH2

CONG THUC H,
trong d6 AHA-hGDF15 1a SEQ ID NO: 7 va axit béo dugc ndi & ddu N cuia mot
hodc ctia 2 don vi monome. Ngoai ra, sang ché du tinh hdn hop bao gém thé lién hop

¢6 cong thirc G va thé lién hop c6 cong thirc H.

-49-



30894

Theo phuong an 13, sang ché dé cap dén ché phim chira hdn hop cia thé lién
hop theo phuong 4n 12 ¢6 cong thirc G va thé lién hop theo phuong 4n 12 ¢6 cong thic
H. Theo khia canh cu thé ctia phuong 4n ndy, hdn hop nay c6 ty 18 mol cia céc thé lién

hop c6 cong thitc G va thé lién hop ¢ cong thirc H 13 1:1.

AHA-(200-308)-hGDF15 (SEQ ID NO: 7) dugc thiét ké dé loai bo vi tri cit
dugc quan sat thay bén trong protein nguyén ban ciing nhu loai bd vi tri formyl héa
methioinin (M1) tiém ning va vi tri khir amin héa & N-199. Chét luong cao va do dong
nhét cao cia AHA nay duge xac nhan b%mg viéc kiém tra chit lugng nguyén li€u cho
théy khong c6 hién tugng cit, khir amin, hodic oxi hoa methionin ma duoc quan sat véi

trinh ty cia hGDF15 nguyén ban.

MHHHHHH-ARN-(200-308)- | AHA-(200-308)-hGDF15
hGDF15 (SEQ ID NO:17) (SEQ ID NO:7)

hién tuong cat R9/N10 (< 1%) khong phat hién thy
N10/G11 (< 1%)

oxi hoa methionin M1: oxi héa 12,0% N/A

khtr amin N-199 N10: khir amin 50,1% N/A

Theo phuong 4n 14, sang ché d& cap dén thé lién hop theo phuong an bit ky trong
sd cac phwong an néu trén, trong d6 gbe axit béo dugc gin kém dau N cia peptit hodc
protein qua ciu ndi. Theo phuong 4n 15, sang ché dé cap dén thé lién hop theo phuong
an bat ky trong sb cac phuong 4n néu trén, trong d6 thé lién hop c6 tinh én dinh chu ky
bén ra trong huyét twong nhiéu hon 5 gio. Theo mot khia canh ctia phuong 4n nay, thé
lién hop c6 tinh én dinh chu ky ban ra trong huyét tuong nhiéu hon 10 gid. Theo khia
canh khéc ciia phuong 4n nay, thé lién hop c6 tinh 6n dinh chu ky bén ra trong huyét
tuong nhiéu hon 20 gid hodc nhidu hon 30 gio. Van theo khia canh khéc ctia phurong 4n
nay, thé lién hop c6 tinh 6n dinh chu ky ban ra trong huyét twong nhiéu hon 40 gid hoic

nhidu hon 50 gio.
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Theo phuong 4n 16, sang ché d& cap dén thé lién hop theo phuong 4n bat ky trong
sd cac phuong an néu trén trong d6 sy cai thién tinh on dinh chu ky béan ra trong huyét
twrong so voi phan tir sinh hoc khong dugc lién hop gép 2 14n, 5 1dn, 10 14n, 20 lan, 30
14n, 40 14n, 50 14n hodc 75 lan.

Theo phuong an khac, phén tir sinh hoc, cdu ndi va gdc axit béo (R! dén R4, n, m

p va Ak) la céc thanh phﬁn da dugc xac dinh trong phén Vi du thuc hién sang ché sau

day.
Theo mot phuong 4n, sang ché d& cap dén hop chét c6 cong thire:
9 o O
R1
HO HO OH
( n )m, )
RZ R R4 p
hoac
Al A2

R! 14 CO,H hogc H;

R2 va R? doc 14p nhau 1a H, OH, CO;H, -CH=CH, hoic -C=CH; véi diéu kién 1a R? va
R? 1a khéng giéng nhau;

R*1a CO.H;

n va m doc 1ap nhau la sb nguyén gifta 6 va 30; hodc amit, este hodc mudi duge dung
ctia chung. Theo khia canh khéc cia phuong 4n nay, sang ché dé cap dén hop chét c6
cong thirc Al trong d6 it nhat mot trong sé R2 va R3 1a CO2H. Vin theo khia canh khac

ctia phuong 4n nay, sang ché dé cap dén hop chét dugc chon tir nhém bao gdm:

o O O O o O
HO OH HO OH HO OH

OH , OH HO ; OH
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HO OH HO

va

OH OH

Téng hop Peptit/polypeptit va/hodc dang cii bién clia chiing

Peptit hoidc polypeptit theo sang ché ¢6 thé duoc tao ra bing quy trinh héa hoc
tbng hop hodc biang phuong phap tai t hop hodc t6 hop ca hai phuong phap nay. Cac
chu trac peptit hodic polypeptit/protein c6 thé duge diéu ché dudi dang c6 chiéu dai diy
di hoic ¢6 thé dugc tdng hop dudi dang cac manh khong cé chiéu dai ddy du va duoc
ghép lai v6i nhau. Peptit va polypeptit theo sang ché c6 thé duoc tao ra bing cac quy
trinh tdng hop peptit da biét r5. Cac phuong phap tdng hop peptit c6 thé tong hop pha
rin hodc tdng hop pha 16ng. Do do, peptit va polypeptit quan tdm c6 thé dugc tao ra
bang quy trinh ngung tu peptit hodc axit amin mdt phan c6 kha ning tao ra protein bing
phén con lai ctia ching va, khi san phém nay c6 nhém bao v¢, nhom bao vé dugce loai
b6 sau khi peptit mong mudn c6 thé duge tao ra. Cac phuong phap ngung tu va khir bao

vé d3 biét bao gdm céc quy trinh dugc mo ta trong tai liéu k§ thudt sau day (1) - ( 5).

(1) M. Bodanszky va M. A. Ondetti, peptit Synthesis, Interscience Publishers,
New York, 1966,
(2) Schroeder va Luebke, The Peptit, Academic Press, New York, 1965,
(3) Nobuo Izumiya et al.. Fundamentals va Experiments in peptit Synthesis,
Maruzen, 1975,
(4) Haruaki Yajima va Shumpei Sakakibara, Biochemical Experiment Series 1,
Protein Chemistry 1V, 205, 1977, va

(5) Haruaki Yajima (ed. ), Development of Drugs-Continued, 14, peptit

Synthesis, Hirokawa Shoten.

Sau phan tng, peptit hoic polypeptit c6 thé duge tinh sach va phan 1ap bang cach to
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hop céc k¥ thuit tinh sach thong thuong ching han chiét dung moi, sic ky cot, sic ky
16ng, séc ky loai trir kich thuéc va sic ky trao dbi ion va tai két tinh. Trong do peptit nay
dugc phéan 13p nhu trén 1a hop chét tu do, né c6 thé dugc chuyén hoéa thanh mudi thich
hop bing phwong phép da biét. Nguoc lai, trong truong hop san phidm duoc phén lap 1a
mudi, né c6 thé duge chuyén héa thanh peptit ty do bing phuong phap da biét.

Amit cta polypeptit c6 thé thu dugc bing cch sir dung nhwa cho viéc téng hop
peptit thich hop cho sw amit hoa. Nhyra bao gdm nhura clorometyl, nhwa hydroxymetyl,
nhya benzhydrylamin, nhya aminometyl, nhya rugu 4-benzyloxybenzyl, nhua 4-
metylbenz-hydrylamin, nhya PAM, nhua 4-hydroxymetylmetylphenylaxetamidometyl,
nhya polyacrylamit, nhya 4-(2',4'-dimetoxyphenyl-hydroxymetyl)phenoxy, nhua 4-
(2',4'-dimetoxyphenyl-Fmoc-aminometyl)phenoxy, nhua 2-clotrityl clorua, va cac loai
nhya khac. Str dung nhya nay, céc axit amin c¢6 cdc nhém a-amino va cidc nhom chirc
ctia chudi bén thich hop dé duoc bao vé duge tap trung trén nhuya theo trinh tu ctia peptit
muc tiéu bing nhiéu k§ thuat ngung tu khac nhau di dugc biét r5. O cudi chudi phan
ung, peptit hodc peptit dugc bao vé dugce loai bd khdi nhya va cdc nhém bao vé duge
loai bd va néu cén thiét, cac ciu disulfua dugc tao ra thé thu duge polypeptit muc tiéu.

Dé ngung tu cac axit amin duge bao vé néu trén, nhiéu chét hoat hoa khac nhau
dé tong hop peptit c6 thé duoc st dung ching han HATU, HCTU hoic vi du,
carbodiimit. Carbodiimit bao gdm DCC, N,N' -diisopropylcarbodiimit, va N-etyl-N'-(3-
dimetylaminopropyl)carbodiimit. D& hoat hoa bang chit hoat hoa nay, chét phu gia chét
trc ché raxxemic héa, vi du, HOBt hoic Oxyma Pure c6 thé dugc sir dung. Axit amin
duoc bao vé c6 thé duge thém truc tiép vao nhua cung véi cac chit hoat héa va céac chit
trc ché raxemic hoa hoic duogc hoat héa trude nhu anhydrit axit dbi xung, este HOB,
hodc este HOOBt sau d6 thém vao nhya. Dung moi cho qua trinh hoat h6a céc axit amin
dugc bao v€ hodc ngung tu v4i nhyua cd thé duoc chon thich dang trong sb cac dung moi
dd biét 1a cho cac phan ung ngung tu peptit. Vi du, N,N-dimetylformamit, N-
metylpyrolidon, clorofom, trifloetanol, dimetyl sulfoxit, DMF, pyridin, dioxan, metylen
clorua, tetrahydrofuran, axetonitril, etyl axetat, hoic cic hdn hop thich hop ctia chiing
c6 thé dugc dé cap. Nhiét do phan ing c6 thé duogc chon trong khoang hién dugc biét
dén 12 hitu ich dbi véi su tao lién két peptit va thudng duoc chon trong pham vi khoang
-20°C - 50°C. Chéit din xuét axit amin dugc hoat hoa noi chung dugc st dung & ty 1¢ do

du 1,5-4 1an. Néu viéc ngung tu duoc phat hién 1a khong du bang phép kiém tra sir dung
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phan tmg ninhydrin, phan tng ngung tu c¢6 thé duoc lap lai dé dat duogc qua trinh ngung
tu da ma khong loai bé nhom bao vé nay. Néu sy lap lai ngung tu van khong du dé cung
cép do ngung tu can thiét, nhém amino khong dugc tai hoat hda co thé duogc axetyl hoa

bing anhydrit axetic hozc axetylimidazol.

Nhém bao vé ctia nhém amino cho nguyén liéu ban dau axit amin bao gdém Z,
Boc, amyloxycarbonyl béc ba, isobornyloxycarbonyl, 4-metoxybenzyloxycarbonyl, CI-
Z, Br-Z, adamantyloxycarbonyl, trifloaxetyl, phtalyl, formyl, 2-nitrophenylsulfenyl,
diphenylphosphinothioyl, hoic Fmoc. Nhém bao vé carboxy c6 thé duoc st dung bao
g6m nhung khong chi gi6i han & Ci.6 alkyl, C3-g xycloalkyl va Ce.10aryl-Ci-2alkyl ciing
nhu 2-adamantyl, 4-nitrobenzyl, 4-metoxybenzyl, 4-clorobenzyl, phenaxyl,
benzyloxycarbonylhydrazido, butoxycarbonylhydrazido bac ba, va tritylhydrazido da
néu trén.

Nhoém hydroxy cua serin va threonin co thé duogc bao vé br:ing cach este hoa hoiac
ete h6a. Nhoém nay thich hop cho qua trinh este hoa di néu bao gdm cac nhém dan xudt
tir cacbon chéng han cdc nhém alkanoyl thép, vi duy, axetyl, .v.v., cic nhém aroyl, vi duy,
benzoyl .v.v., benzyloxycarbonyl, va etoxycarbonyl. Nhém nay thich hop cho qué trinh
ete hoa dd néu bao gdm benzyl, tetrahydropyranyl, va butyl bac ba. Nhém bao vé cho
nhém phenolic hydroxyl ciia tyrosin bao gdm Bzl, Clr-Bzl, 2-nitrobenzyl, Br-Z, va butyl
bac ba.

Nhom bao v€ imidazol cua histidin bao gém Tos, 4-metoxy-2,3,6-tri
etylbenzensulfonyl, DNP, benzyloxymetyl, Bum, Boc, Trt, va Fmoc.

Nhém carboxyl duge hoat hoa ciia axit amin ban dau bao gém acid anhydrit
tuong rng, azit twong Ung va cdc este hoat hoa, vi du, cac este véi rugu chéng han
pentaclorophenol, 2.,4,5-triclorophenol, 2,4-dinitrophenol, rugu xyanometyl, p-
nitrophenol, HONB, N-hydroxysucxinimit, N-hydroxyPhtalimit, HOBt, .v.v. Nhém
amino dugc hoat héa cta axit amin ban diu bao gébm phosphoramit twong Ung.

Phuong phép loai trir nhém bao vé bao gdm phan tmg khir ¢6 xtc tac sir dung khi
hydro khi c¢6 mit chit xiac tic ching han paladi  den hoic
paladi-trén-cacbon, axit dugc xir Iy bang hydro florua khan, axit metansulfonic, axit

triflometanesulfonic, axit trifloaxetic, hodc hén hop cta céc axit ndy, bazo dugce xtr ly
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bang diisopropyletylamin, trietylamin, piperidin, piperazin, khir bing kim loai natri
trong amoniac 1éng. Phuong phap loai trir phan (mg bing cach st dung axit acid diéu tri
néu trén nodi chung dugc thuc hién & nhiét d§ -20°C - 40°C va cb thé dugc tién hanh
thuan loi b%mg cach b sung chit nhéan cation chéng han anisol, phenol, thioanisol, m-
cresol, p-cresol, dimetyl sulfua, 1,4-butandithiol, 1,2-etandithiol. Nhom 2,4-
dinitrophenyl duoc sir dung dé bao vé nhém imidazol cua histidin ¢6 thé dugc loai bd
bang cach xir Iy v6i thiophenol, trong khi nhém formyl duoc st dung d& bao vé nhém
indol cta tryptophan c6 thé duge loai bo bang cach xtr Iy kiém voi dung dich natri
hydroxit hodc amoniac chira nuéc pha loidng cling nhu xir ly axit né€u trén khi c6 mat
1,2-etandithiol, 1,4-butandithiol.

Phuong phép niy dé bao vé cic nhom chirc khong nén tham gia vao phéan Gng
ctia nguyén liéu ban dau, cac nhém bao vé ¢b thé dugce sir dung, phuong phép loai bd
cac nhém bao vé, va phuong phap hoat héa cac nhém chirc dé tham gia vao phan tng
tat ca c6 thé dugc chon vo tu trong sé cic nhém va céc phuwong phap da biét.

Mot phuong phap khéac dé thu duge dang amit cta polypeptit bao gdm diu tién,
amit hoéa nhom carboxyl ciia axit amin d4u C, sau d6 kéo dai chudi peptit vé phia ddu N
cho déns khi dat duoc do dai mong mudn, va sau do6 loai bé bao vé cach chon loc cia
nhém a-amino nhém ciia dau C peptit va nhém a-carboxy ciia axit amin hodic peptit ndy
ma dé tao ra phin con lai cia polypeptit muc tiéu va ngung tu hai manh c¢6 nhém a-
amino va cac nhom chire chudi bén da dugc bao vé béng céc nhém bao v¢ thich hop da
néu trong dung méi dugc trén ching han dung méi di néu trude d6. Cac tham sb cua
phén tmg ngung tu nay c6 thé 1a gidng nhu duge md ta trude do. Tir peptit duge bao vé
thu duogc biang qua trinh ngung ty, tit ca cdc nhém bao vé duge loai bd bing phuong
phép da néu do d6, cung cip peptit thd mong mudn. Peptit thd nay c6 thé dugc tinh sach
bing céc quy trinh tinh sach da biét va phan doan chinh dugc dong kho dé cung cép
polypeptit duge amit héa. Dé thu dugc este cia polypeptit ndy, nhom o-carboxyl cia
axit amin dau C dugc co dic béng rugu mong muén dé thu duoc este cua axit amin va

sau d6, quy trinh néu trén dé san xudt amit dugc tiép nbi.
Ngoai ra, cic phuong phap biéu hién tai t6 hop ddc biét hiru ich. Bidu hién protein
tai t6 hop sir dung té bao chii (t€ bao duoc thiét ké nhan tao dé chira cac axit nucleic ma

héa trinh tu cia peptit va s& dugce phién ma va dich ma, va tly v, tiét peptit niy vao moi
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truong ting trudng té bao) duge sir dung thong thuong trong linh vue nay. V6i quy trinh
san xuét tai t6 hop, axit nucleic m hoa trinh tyr axit amin ciia peptit s& dién hinh 1a dugc
tdng hop bing cac phuong phap thong thudng va duoc cai vao vecto biéu hién. Céac
phuong phép duogc wu tién cu thé dé san xudt cac ché phdm polypeptit bao gdm cac
peptit dugc dung hop véi céc trinh trinh peptit b sung hodc cac protein khac hodc cac
manh hoic cac mién khac cia protein. Té bao chi c¢6 thé tuy v it nhit 13 té bao duoc
chon tir E.Coli, COS-1, COS-7, HEK293, BHT21, CHO, BSC-1, Hep G2, 653, SP2/0,
293, heLa, té bao u tay, té bao u lympho, ndm men, t& bao con trung hodc t€ bao thuc

vat, hoiic t€ bao dugc bién nap hoic duge tao dong bat tir din xuat bat ky ciia no.

Sang ché ciing bao ham céc polynucleotit ma héa céc bién thé néu trén c6 thé &
dang ARN hodc & dang ADN, trong d6 ADN bao gém cADN, DNA h¢ gen, va ADN
téng hop. ADN c6 thé 12 mach don hodc mach kép. Céac trinh tuy ma héa ma ma hoéa cac
ché phim theo sang ché c6 thé khac nhau do két qua cta tinh du thira hodc tinh thoai
hoéa ctia mi di truyén.

Céc polynucleotit ma hoa cac ché phidm theo sang ché c6 thé bao gdm céc
polynucleotit sau: chi trinh tu ma héa cho bién thé, trinh tw ma héa cho bién thé va trinh
tur ma hoa bd sung ching han polypeptit chirc ning, hoic trinh tw din diu hodc trinh ty
tiét hodc trinh tu protein trudce khi cé chirc nang; trinh ty ma hoa cho bién thé va trinh
tuw khong ma hoa, chéng han céc intron hodc trinh ty khong ma héa 5° va/hodc 3’ cua
trinh ty ma héa cho bién thé nay. Do d6, thuit ngit “polynucleotit ma hoa bién thé” bao
ham polynucleotit c6 thé bao gdbm nhung khong chi trinh tw ma héa cho bién thé nhung
cling gdbm polynucleotit, ma bao gdm trinh ty ma hoa bd sung va/hoic trinh tu khong
ma hoa.

Sang ché con dé cap dén cac bién thé cua cac polynucleotit dugc mé ta ma hoa
cho cac manh, cac chit twong trr va cac din xudt ciia polypeptit chira cac phén tir thé
duoc chi dinh. Bién thé cua polynucleotit c6 thé 1a bién thé vé alen xuét hién trong tu
nhién cua trinh ty GDF15 cua nguoi, bién thé khong xudt hién trong ty nhié€n, hodc bién
thé bi cit ngan nhu da néu trén. Do d6, sang ché ciing bao gdm céc polynucleotit ma hoa
céc bién thé da duoc mo ta, ciing nhu cac bién thé cia cac polynucleotit ndy, cac bién
thé ma hoa manh, chit din xuét hodc chét tuong tu voi bién thé theo sang ché. Cac bién
thé nucleotit nay bao gdm cac bién thé xo6a, cac bién thé thay thé, cac bién thé bi cét

ngdn, va cac bién thé bo sung hodc cac bién thé chén mién 1a it nhat mot trong sb céc
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phin tir thé axit amin dugc chi ra cia phuong 4n thir nhat hodic phuong an thir hai c6
mat.

Céc polynucleotit theo sang ché c6 thé duogc biéu hién trong vat chi sau khi cac
trinh ty nay da dugc ndi c6 kha nang van hanh véi (tac 13, duge dét vao vi tri dam bao
c6 chirc ndng) trinh tu diéu khién biéu hién. Céc vecto biéu hién nay dién hinh 14 c6 kha
ning tai ban trong cic sinh vét chil & dang cac episome hoic & dang phan cai vaio ADN
nhiém sic thé cua vat chi. Phd bién 13, cac vecto biéu hién s& chira cac ddu chudn chon
loc, vi du, tetraxyclin, neomyxin, va dihydrofolat reductaza, dé cho phép phat hién cac
té bao nay dugc bién nap cdc trinh tu ADN mong mudn. Bién thé GDF15 ¢6 thé duogc
biéu hién trong cac té bao cta tha, con trung, ndm men, vi khuin hodc céc té bao khéc
dudi sy diéu khién ciia cac promoto thich hop. Cac hé théng dich ma ngoai té bao ciing
c6 thé dugc sir dung dé tao ra cac protein nay bang cach sir dung cic ARN ¢6 ngudn gbe
tir cac cAu tric ADN theo sang ché.

Escherichia Coli (E. coli) 12 vat cht thuc sinh vat nhan so cu thé 1a hitu ich dé
tach dong cac polynucleotit theo sang ché. Cac vét chu 1 vi sinh vat khac thich hop dé
sir dung bao gdm Bacillus subtilus, Salmonella typhimurium, va nhidu loai khac cua
Serratia, Pseudomonas, Streptococcus, va Staphylococcus, mac du céc vi sinh vat khac
cling c¢6 thé dugc str dung nhu mét phwong 4n Iya chon. Trong céc vat cha thude sinh
vét nhin so nay, ngudi ta ciing ¢ thé khién céac vecto biéu hién, dién hinh 14 chta cac
trinh tr didu khién biéu hién twong thich vai té bao vat chi (vi du, tm tai ban). Ngoai
ra, bt ky trong s6 nhidu promoto da duge biét rd ¢6 thé ¢o, ching han hé théng promoto
lactoza, hé thdng promoto tryptophan (Trp), hé théng promoto beta-lactamaza, hoic hé
thdng promoto tir thé thuc khuan lambda hodc T7. Cac promoto nay dién hinh 1a s& diéu
khién biéu hién, tiy y bang trinh tu van hanh, va c¢6 cac trinh tu vi tri gin két ribosom
va tuong tu, d bit ddu va hoan thanh qua trinh phién ma va dich ma.

Ngudi ¢6 hiéu biét trong linh vue biéu hién cac protein s& nhén thirc duoc ring
trinh ty ma hoa cho methionin hodc methionin-arginin cé thé duoc dua vao & dau N cia
trinh tu trudng thanh dé biéu hién trong E. coli va dugc cha dinh nim trong ngir canh
ctia sang ché. Do @6, trir phi diéu nguoc lai duoc luu ¥, cac ché phdm theo sang ché
duoc biéu hién trong E. coli c6 trinh tr ma héa methionin dugc dua vao & dau N.

Céc vi sinh vét khéc, ching han nAm men ho#ic nim, cling ¢6 thé duoc str dung

cho qua trinh biéu hién. Pichia pastoris, Saccharomyces cerevisiae,
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Schizosaccharomyces pombe, va Pichia angusta 14 cac vi du vé cac vat chi 1a nAm men
duge vu tién, v6i cac vecto thich hop c6 céc trinh tu didu khién biéu hién, chﬁng han
céc promoto, bao gdm 3-phosphoglyxerat kinaza hodc cic enzym thudc qué trinh phan
giai glucoza, va tam téi ban, céc trinh tu két thuc va tuong tu khi dugc mong mubn.
Aspergillus niger, Trichoderma reesei; va Schizophyllum commune, 1a cac vi du vé cac
vat chu la ndm, mic du cdc nidm khac cling co thé duoc sir dung nhu mot phuong én lya
chon.

Moi trudong nudi ciy té bao mo cua thu cling c6 thé dugc str dung dé biéu hién va
tao ra polypeptit theo sang ché. Nhiéu dong té bao vat chii thich hop c6 kha ning tiét
céc bién thé nguyén ven da dugc phat trién trong linh vuc nay, va bao gdm dong té bao
CHO, nhiéu dong té bao COS khac nhau, cac té bao NSO, cic dong té bao budng trimg
ctia chudt Hamster Syri, céc té bao HeLa, hodc cac dong té bao than gbc phdi ctia ngudi
(tc 1a HEK293, HEK293EBNA).

Céc vecto biéu hién cho céac t& bao cia thu c6 thé chira céc trinh ty diéu khién
biéu hién, ching han tdm tai ban, promoto, yéu td ting cudong, va cac vi tri xir Iy thong
tin can thiét khac, chﬁng han vi tri gén két ribosom, cac vi tri cit ARN, céc vi tri gén
polyadenin, va céc trinh tu két thuc phién ma. C4c trinh tu diéu khién biéu hién duoc vu
tién 1a cic promoto c6 ngudn gbc tir SV40, adenovirut, papilloma virut & bo,
cytomegalovirut, Raus sarcoma virut, va twong tu. Cac vi tri gin polyadenin dugc uu
tién bao gdm céc trinh tw c6 ngudn gde tir SV40 va hormone ting trudng & bo.

Céc vecto chira cac trinh tu polynucleotit quan tdm (vi du, ma hoa cc ché pham
theo sang ché va cac trinh tu diéu khién biéu hién) c6 thé duoc chuyén vao trong té bao
chu bing cac phuong phap da duoc biét rd, khac nhau phu thude vao loai vat chu 1a té
bao. Vi du, bién nap canxi clorua thuong dugce sir dung dbi voi cac té bao dong vat nhan
s0, trong khi xtr ly canxi phosphat hodc xung di¢n cé thé dugc st dung cho céc vat chu
1a té bao khac.

Nhiéu phuong phép tinh sach protein khic nhau c6 thé duoc sir dung va cac
phuong nay da duoc biét dén trong linh vuc nay va da dugc md ta, vi du, trong
Deutscher, Methods in Enzymology 182: 83-9 (1990) va Scopes, Protein Purification:
Principles and Practice, Springer-Verlag, NY (1982). (Cac) budc tinh sach duge chon
s& phu thudc vao, vi du, ban chét cua qué trinh san Xuét duoc sir dung cho ché phém

theo sang ché.
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Céc polypeptit c6 thé duge diéu ché & dang dugc phan 1ap hodc vé co ban 1a tinh sach
(vi du, khong chira cac polypeptit khac). Cac polypeptit c6 thé ¢6 trong ché phdm dugc
1am giau cho polypeptit nay so véi cac thanh phan khac c¢6 thé c6 (vi du, cac polypeptit
khéc hoac cac thanh ph?ln té bao vat chu khéc). Vi du, tinh sach polypeptit c6 thé duoc
dé xuét sao cho polypeptit ndy c6 trong ché pham vé co ban 1 khéng chira cac protein
duoc biéu hién khéc, vi du, it hon 90%, it hon 60%, it hon 50%, it hon 40%, it hon 30%,
it hon 20%, it hon 10%, it hon 5%, hodc it hon 1%, ché phém dugrc tao ra tir cac protein

duogc bicu hién khéc.

Tbng hop gbc axit béo
So dd 1 mod ta quy trinh tdng hop gdc axit béo c6 cong thirc A2.

A

4
R pTLG : R
1B p
P20
oP! 2
(o} Bazo
o ) o
1A 1C
R4
( p
Khtr bao vé
HO OH
r
o (o)

So dd 1

trong d6 P! va P2 1a nhém bao vé axit carboxylic chang han, vi du, metyl, etyl, tert-butyl,
metoxybenzyl, benzyl, benzyloxy, metoxymetyl, metylthiometyl, tetrahydropyranyl,
phenaxyl, N-phtalimit, xinamyl, triphenylmetyl, 9-anthrylmetyl, piperonyl,
trimetylsilyl, t-butyldimetylsilyl hodc 2-alkyl 1,3 oxazolin; trong d6 LG la nhém roi
chuyén chéng han, vi duy, halo (vi duy, Br, Cl, I) hodc triflometansulfonyloxy va trong d6
R* va p 12 nhu duge md ta theo phuong 4n 1.

Alkyl héa axit malonic dugc bao vé (1A) bang chét alkyl héa (1B) khi c6 mit
bazo (vi dy, natri hydrua, kali hodc xesi carbonat, natri hydroxit, lithi diisopropyl amit,
natri bis(trimetylsilyl)amit, kali bis(trimetylsilyl)amit, lithi tertametylpiperidit, 1,8-
diaazaxycloundec-7-en, N,N-diisopropyl etyl amin hodc 2,6-dit-butylputridin), trong

dung moi chéng han DMF, THF hoéc dimetyl axetamit, tao ra géc axit béo duoc bao vé
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(1C). Khi R* 1a OH hodc COH, viéc bao vé cac nhém chitc ndy cé thé duoc yéu ciu
trude bude alkyl héa. Cac nhém bao vé cho hydroxyl da duge biét dén trong linh vuc
ndy va vi du 1a 1. Cic ete ching han metyl ete, metoxymetyl ete (MOM),
Tetrahydropyranyl ete (THP), t-butyl ete, alyl ete, benzyl ete, t-butyldimathylsilyl ete,
t-butyldiphenyl silyl ete, tribenzyl silyl ete, isopropyldimetylsilyl ete, triphenylmetyl
ete, nitrobenzyl ete, 2. Cac este va cacbonat chéng han este cia axit axetic, este format,
este tricloroaxetat, este phenoxyaxetat, este pivaloat, este benzoat, metyl carbonat,
benzyl carbonat, alyl carbonat, nitrate ester, adamanoate ester, notrophenyl carbonat.

Gbc axit béo ¢ cong thirc A2 thu duge bing cach khir bao vé sir dung phuong
phap khir bao vé thich hop. Cac phwong phap tiéu chudn c6 thé dugc 4p dung dé thuy
phan chét trung gian(1C) sir dung bazo dugc chon tir, nhung khong chi gi6i han &,
NaOH, KOH, hodc LiOH, hoac axit dugc chon tir, nhung khong chi gidi han &, TFA,
HCI, hodc BCls. khi P! hoidc P? 1a benzyl hoic metoxybenzyl, phuong phép duoc wu tién
sir dung dé khir bao vé 14 hydro héa khi c6 mit chit xic tac ching han, nhung khong chi
gi6i han ¢, paladi-trén-cacbon.

So @6 2 minh hoa quy trinh tong hop gbc axit béo ¢ cong thirc A! trong d6 R! 14
C(O):H.

RN R2 o
R R N

n
LG
p20 2A (fn 2c ¢
op! 2 —_—
- . P20 op'
B Base
o) azo
14 ° o o
2B
R2 R3 RZ R3
b0, X Hm Khir bao vé o (g Hm
oP o OH
o o o o}

2D

So d6 2
trong d6 P! va P2, LG nhu dugc xdc dinh & trén va R%, R3, n va m nhu duge xac dinh
theo phuong an 1.

Axit malonic dugc bao vé (1A) tham gia 2 budc alkyl hoa tiép theo bang chit
alkyl héa (2A) va (2C), thlr ty co thé dugc dao nguoc, trude khi khir bdo v€ stir dung
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phuong phap thich hop d3 md ta trén dy trong So d6 1. Khi R? va R? 1a OH hoic CO2H,
béo vé cac nhém chirc nay c6 thé duge yéu ciu trude cac budce alkyl hoa nay.

Géc axit béo c6 cong thirc Al trong d6 R! 1a H ¢6 thé duoc didu ché bang cach
loai carboxyl gdc axit béo c¢6 cong thirc A! twong tmg trong d6 R1 1a CO2H. Céc diéu
kién loai carboxyl da dugc biét 15 trong linh vuc nay chéng han vi du, loai carboxyl

trong diéu kién bazo (vi du, amon hydroxit).

Tong hgp cau triic phan tir sinh hoc-cau noi

C1

o)
, - NH

3C

a

3A Ghép cédp amit

So dd 3

trong d6 B 12 phén tir sinh hoc hodc dang ci bién ciia chung, Z! 13 ciu nbi C1-Cap alkylen
trong d6 mach alkylen tity y duge thé biang oxo (=0), va trong d6 mdt hodc nhiéu cacbon
dugc thay thé bang O hoic NH; va trong d6 C1 13 hé vong di vong hodc hé vong mot
vong, hai vong hoic ba vong tily ¥ duoc thé bang flo.

Xycloalkyn (3B) dugc gén véi gbe amino ciia phan tir sinh hoc (3A) (vi du, véi
nhém chirc amino & diu N hoic chudi bén cia lysin) qua nhém phan tng axit carboxylic
ctia n6 sir dung cac phuong phap ghép cip amit tiéu chudn. Cac phuong phéap ghép cip
da biét co thé duoc 4p dung bao gdm, nhung khong chi gi6i han &, chuyén héa chit
trung gian (3B) thanh dang dugc hoat hoa ctia n6, [vi du, thanh pyrolidin-2,5-dion (st
dung hoa N-hydrosucxinimit tiéu chuin), hodc chuyén hoéa axit (3B) sir dung cac chét
ching han triphosgen, carbonyldiimidazol, 4-nitrophenyl cloroformat, hoic
disucxinimidyl carbonat, chuyén hoa axit (3B) thanh halogenua axit trong g, st dung
céc chit ching han thionyl clorua hozc oxalyl clorua, hoic chuyén héa axit (3B) thanh
anhydrit dugc tron tuwong ung sir dung cac chét chéng han CIC(O)O-isobutyl, 2.4,6-
triclorobenzoyl clorua hodc trime vong anhydrite axit propyl phosphonic (T3P), sau d6

1a phan trng cda oxazolidin-2,5-dion, halogenua axit, hodc anhydrit dugc tron] v4i phan
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tr sinh hoc (3A) khi c6 mdt hodc Véng mat bazo chéng han amin bic ba (vi du,
trietylamin hodc N,N-diisoproplyl etylamin) hodc K>COs. Ngoai ra, phén tir sinh hoc
3A ¢6 thé dugce ghép cip voi axit 3B sir dung chit ngung tu peptit bao gdm, nhung
khong chi gigi han ¢, dixyclohexylcarbodiimit (DCC), diisopropylcarbodiimit (DIC), 1-
etyl-3-(3-dimetyllaminopropyl)carbodiimit hydroclorua (EDC HCI), benzotriazol-1-yl-
oxy-tris-pyrolidino-phosphoni hexaflorophosphat (PyBOP), hodc benzotriazol-1-yl-
oxy-tris-(dimetylamino)-phosphoniu hexaflorophosphat (BOP) khi c¢6 mit hoic véing
mit chit phan tmg ching han 1-hydroxybenzotriazol, 1-hydroxy-7-azabenzotriazol,
hodc dimetylaminopyridin. t6t hon, néu chat trung gian axit/xycloalkyn (3B) nay duoc
chuyén héa thanh dang dugc hoat héa ciia chiing str dung héa NHS truéc khi phan tng

vGi nhém chirc amino trén phén tir sinh hoc.

Axyl hoa chon loc nhém chirc amino dau N ciia phén tir sinh hoc dugc phét trién
va dugc bao céo trong cac don déng duogc ndp tai US 6 62/015,858 (Ma sb cua dai dién
PAT056275-US-PSP) va 62/082,337 (M3 dai dién s6 PAT056275-US-PSP02).

Axyl hoéa chon loc bao gdm phan g ciia chit twong trr xyclooctyn duge hoat
héa bang NHS (c4c chit dan xuit NHS cia (3B) véi phan tir sinh hoc trong d6 dau N
duoc duge cai bién dé chira axit amin histidin 1ién ké véi axit amin dau N. Phan tng ¢6
dd chon loc cao dbi voi nhom chire amino & dau N khi duge thuc hién & d6 pH =4, do

su ¢6 mat cia tdc dong lan can cta axit amin histidin.

Tong hop cau tric gdc axit béo-cau nodi
Cau truc cau noi-axit béo hda click
So do 4 mo ta qua trinh tong hop cau truc axit béo- cau ndi PEG véi nhém chire

azido két thuc.

(o]

A
" /\/Qo\/);o A~ ANH HO s FA . /\/Qo \/);o /\/'JTFA

_—

. - 5
4A Ghép cap amit 4C

So dd 4
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trong d6 y 1a 0 dén 34 va FA 1a gdc axit béo nhu duge md ta trong cong thirc Al, A2
hodc A3 dugc gin kém qua mot trong sd cic nhém chirc axit carboxylic ctia né véi cau

ndi PEG, FA dudi dang cac cong thirc sau day:

R1
CO,H R?
(E/Ak\ !%‘ o RZ
- CO,H P '12. R4 ( )n
> R3 - p ‘:Z_L COzH
m > hodc m
R1

Géc axit béo (4B) dwoc gin kém vdi cdu nbi chira PEG (4A) qua phéan tmg ghép
cap amit. Cac phuong phap ghép cip da biét da duge mo ta chi tiét néu trén trong So dd
3. Tt hon 1a nhém chire axit trén géc axit béo dugc hoat hda str dung héa NHS.

Trong d6 R! 1a CO.H, Rz, R3 va R4 1a CO2H hodc OH, cac nhém bao vé co thé
can dugc dua vao trude phan tmg ghép cip dé kiém soét vi tri phan tng. Nhém bao vé
cac nhém axit carboxylic va nhém hydroxy da duoc mé ta trén ddy trong so dd 1. Ngoai

ra, hoat hdéa chon loc axit carboxylic c6 thé dat dugc bang cach st dung héa NHS.

Cau noi-axit béo d€ gan kém tryc ti€p vdi phan tir sinh hoc quan tam

So dd 5 md ta tdng hop céu tric axit béo-ciu nbi PEG véi nhém chire ddu COLH.

\/)\/\)]\ /”\ \”/\/é\/a\ \LI/FA

Ghep cap amit SB

Sodd 5
trong d6 FA nhur dugc xac dinh & trén trong So dd 4 vay 13 0 dén 34.
Axit béo (4B) ¢6 thé dugc gin kém voi cdu nbi chira PEG (5A) st dung ghép cip

amit néu trén.

CAu truc cau noi-axit béo d€ gan kém voi phan tir sinh hoc quan tdm st dung enzym
transglutaminaza
So dd 5A md ta viéc tao ra cau tric cau noi-axit béo bao gom axit amin axit

glutamic cho phép cai bién chon loc vi tri cta lysin khi sir dung enzym transglutaminaza.
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o)
HO/U\FA
H,N 0 4B FA__N o
20 >\/\NHBoc ~ o )\/\NHBoc
y o y
1. Khir bao vé Boc
o) o) y
HoN N/\/O(\/\ a\/N FA
o 2 H 0 y 7]/
2. 5 0 HN__O
HZNJ\/\HJ\O’N OBz
HNYO o
OBz

So d6 5B

trong d6 y va FA nhu da duoc xac dinh trude d6. Cac ciu tric nay cho phép cai bién
chon loc vi tri nhém amino trén chudi bén cuia lysin. Cai bién chon loc vi tri
transglutaminaza ciia protein duoc duoc mé ta trong don US s6 61/845,273 da ndp ngay

11/07/2013 (M3 dai dién PAT055641-US-PSP).

Tbng hop thé lién hop theo sang ché
Lién hgp st dung hoéa click

‘_ )\21 @ C o, /\/HTFA

Hoéa ) \i\/" /\/Qo\/);o /\/HTFA
Click
NH)\ 21@ 6A

So do 6

-64-



30894

trong d6 B 1a phan tir sinh hoc quan tdm hodic dang cai bién ctia ching (vi du, dot bién
hodc phan tir sinh hoc chtra dau histidin) va y, C1, Z1, FA va y nhu dugc x4c dinh trén
day.

CAu trac xycloalkyn (3C) tham gia phan (mg cong vong Huisgen véi azit két thuc
ctia ciu tric cdu ndi-axit béo (4C) thudng duoc goi 13 hoa click. Vi du vé cac phan tng

hoéa click da dugc mo ta trong US 2009/0068738.

Lién hop bing cach gin truc tiép st dung cac diéu kién ghép cip

H
NH2 + HO o\/)\o/\/N FA
y
o 5B

3A o

, H H
/NY\/QO\/)\()/\/N FA
y
(o)
TA

Y

o

So d6 7
trong d6 B 14 phan tir sinh hoc quan tdm hodc dang céi bién ciia chiing (chéng han, vi
du, dot bién va/hodic phan tir sinh hoc chira ddu histidin) va ciu tric ciu ndi-axit béo
duoc gin v6i dau N ctia phan tir sinh hoc nay.

CAu trac cau ndi-axit béo (5B) duoc gin véi gde amino ciia phan tir sinh hoc (3A)
(vi dy, v6i nhém chirc amino & diu N hoic chudi bén ciia lysin) qua qua nhém phén img
axit carcoxylic ciia ching str dung céc phuong phap ghép cédp st amit va ard amit. Cac
phuong phap ghép cip daz biét da dugc mé ta chi tiét néu trén trong So dd 3. Tét hon
1a nhoém chire axit trén cdu tric cau ndi-axit béo niy dwgc hoat hoa bang cach sir dung

héa NHS.

Axyl héa chon Igc nhom chirec amino & dau N cia phén tr sinh hoc dugc phat
trién va duoc dé cap dén trong cac don US cung dugc ndp s6 62/015,858 Ma sb cua dai
dién PAT056275-US-PSP) va 62/082,337 (Ma dai dién PAT056275-US-PSP02). Axyl
hoa chon loc lién quan dén phan tng ctia hop chit duge hoat hoa NHS (cac chit dan
xuit NHS cua (5B)) bang phan tr sinh hoc trong d6 dau N- duogc cai bién dé bao gém

axit amin histidin lién ké véi axit amin dau N. Phan ung c6 d0 chon loc cao doi véi
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nhém chirc amino & ddu N- khi duoc thuc hién & d§ pH=4, lam sy ¢6 mét hiéu Gng lan

can cua axit amin histidin.

Lién hop st dung enzym transglutaminaza

0] O

H
(o) N FA
N N~ <\/\ a\/
'-VS‘NHz + k WH Zhehd
HN\(O o
OBz
o] o)

H
TGaza LyS-NM N /\/O{\/\an\/ N g FA
HN__O ©
b

OBz

So d6 7B
Cai bién chon loc phén tir sinh hoc & chudi bén lysin ctia né c6 thé dat duoc bé‘lng cach
sit dung enzym transglutaminaza. Cai bién nay dwoc d& cdp dén trong don US sb
61/845,273 ndp ngay 11/07/2013 (Ma dai di¢n PAT055641-US-PSP) hoic WO
2015/006728 (trong vi du 25 cuia don nay).
Duoc pham

Thé lién hop theo sang ché c¢6 thé dugc sir dung theo dudng bat ky trong s cac
dudng sau, bao gdm dudi da, trong co bép, dudng tinh mach, qua mang bung, qua dudong
hit, dudong mili, qua duong miéng v.v.. Cac phuong an duoc wu tién cu thé theo sang ché
ding viée sir dung theo dudng tinh mach lién tuc ctia thé lién hop theo sang ché, hoic
amit, este, hodic mudi cia n6. Thé lién hop theo sang ché c6 thé dugc sir dung dudi dang
tiém tinh mach nhanh (bolus) hoic truyén lién tuc trong mét khoang thoi gian. Bom ciy
ghép c6 thé dugc sir dung. Cac phuong an nhat dinh theo sang ché, viéc sir dung lién
hop gian doan hodc lién tuc dugc tién hanh lién tuc trong mot dén vai ngay (vi du, 2-3
ngay hozc nhiéu hon), hoic trong thoi gian dai, vi du, nhidu tuin, nhidu thang hoic nhidu
nam. Theo mét sd phuong éan, sang ché dé xuit viéc sur dung lién hop gidn doan hoac
lién tuc trong it nhét khoang 3 ngay, tot hon 1a it nhit khoang 6 ngay. Theo cic phuong
an khac, sang ché dé xuit viéc sir dung lién hop gian doan hodc lién tuc trong it nhit

khoang mot tuan. Theo cac phuong an khac, sang ché dé xuat viéc st dung lién hop
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gian doan hodc lién tuc trong it nhit khoang hai tudn. C6 thé 1 mong mudn duy tri néng
d6 lién hop huyét trong trung binh & trén gia tri ngudng cu thé trong khi st dung hoic
gitra viéc str dung cac liéu da. C6 thé xac dinh néng do mong mudn, vi du, dua trén tinh
trang sinh ly cua dbi trong, do nghiém trong ctia bénh, v.v. Cac gi4 tri mong mudn nay
ctia thé duge x4c dinh bing cach tién hanh céc thir nghiém 14m sang tidu chuin. Theo
cach khac, cac peptit va lién hop cua ching c¢6 thé dugc phan phdi qua dudng miéng
qua co ché FcRn. (Nat Rev Immunol. 7(9), 715-25, 2007; Nat Commun. 3;3:610, 2012,
Am J Physiol Gastrointest Liver Physiol 304: G262-G270, 2013).

Theo khia canh khac, sang ché @& xudt dugc phdm chira thé lién hop theo séng
ché hodc amit, este hoic a mubi cia ching va mot hodc nhiu chét mang dugc dung.
Duoc phém 6 thé duge bao ché cho con dudng str dung cu thé chéng han viéc str dung
qua duong miéng, viéc sir dung qua da, viéc st dung qua duong ngoai ti€u hoa, va viéc
sir dung qua dudng rudt, v.v. Ngoai ra, duoc pham theo sang ché c6 thé dugc bao ché &
dang rin (bao gém, nhung khong chi gi6i han &, vién nang, vién nén, vién nén tron, dang
hat, dang dong kho, dang bot hodc thude dan), hodc & dang 16ng (bao gdm, nhung khong
chi gidi han &, dung dich, huyén pht hodc nhil trong). Dugc phém c6 thé c6 thé dugc
dwa vao cac thao tic duoc thong thudng ching han san xudt vo tring, tiét tring va/ hodc
6 thé chira chét pha loéng tro, chét tao banh, chit vu truong, chét 1am tron, hodic chit
dém thong thudng, ciing nhu cac ta dugc, ching han chit bao quan, chat lam 6n dinh,
chét 1am u6t, chit tao nhii teong va ta dugc dém, v.v.

Thong thuong, duge phim thich hop dé sir dung c6 thé tiém bao gdm dung dich
(trong d6 c6 thé tan trong nuéc) hoic thé phan tan chira nudce vo tring hoic va bt vo
tring dé bao ché ngay tirc thi ctia dung dich hodc thé phan tan c6 thé tiém vé trung.

Déi v6i viée sir dung trong tinh mach, chit mang phit hop bao gdm nuée mubi
sinh 1y, nude kim haim vi khuan, Cremophor ELTM (BASF, Parsippany, N.J.) hogic nuéc
mudi dém phosphat (PBS). Trong tt ca cac trudong hop, dugc phdm nén 13 vo tring va
nén & dang 16ng dén muc kha ning c6 thé tiém duoc dé dang. Duoc phim uu tién 6n
dinh trong diéu kién san xuét va luu trir va nén duoc bao quan dé chdng lai tic dong gay
6 nhiém cta vi sinh vét ching han vi khudn va nim. Nhin chung, chit mang thich hop
¢6 thé 1a dung méi hodc méi truong phan tan bao gdm, vi du, nuée, etanol, polyol (vi
du, glyxerol, propylen glycol, va polyetylen glycol 10ng, va tuong tu), va hdn hop thich
hop cua nso. D§ long thich hop co thé duoc duy tri, vi du, béng viéc st dung chét phu
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chéng han lecitin, bang cach duy tri kich thugc hat can thiét trong truong hop thé phan
tan va béng viéc stir dung chét hoat dong bé mat. Co thé dat duogc viée phong ngtra tac
dong cta vi sinh vat béng cac chat khang khuin va khang nAm khéc nhau, vi du, paraben,
clorobutanol, phenol, axit ascorbic, thimerosal, va twvong tu. Trong nhiéu truong hop,
t5t hon 1 bao gdm céc chét ding truong, vi du, dudng, polyalcohol ching han manitol,
axit amin, sorbitol, natri clorua trong dugc phdm. Su hap thu kéo dai ctia duge pham c6
thé tiém c6 thé dugc dem lai bang cach bao gdm tronmg dugc phdm chit tri hodn hép
thu, vi dy, nhdm monostearat va gelatin. Theo mot s6 phuong an, ta dugc da chirc ning
ching han albumin tai t& hop c6 thé dugc két hop vao quy trinh bao ché dé tao diéu kién
1am 6n dinh san phdm lién hop tir quy trinh phan rd hodc két tu, dé cai thién d6 hoa tan
va hd trg viée sir dung va giai phong thanh phin hoat tinh. (BioPharm International,

2012, Vol 23, Issue 3, pp 40-44).

Duogc phdm c6 thé tiém nhét dinh 1 dung dich hodc huyén phu déng trurong chira
nude, va thude dan dugce bao ché thuan loi tir nhil tuong hodc huyén phu béo. Dugc
phém da néu c6 thé duoc vo trung va/ hodc chira ta duoc, chéing han chét bao quan, chét
1am 4n dinh, chit 1am w6t hodc chét tao nhil twong, promoto dung dich, mubi dé didu
hoa ap suit tham thau va/hodc chit dém. Ngoai ra, cic duoc phdm nay ciing ¢6 thé chira
céc dugc chat ¢6 lgi ich didu tri bénh khac. Cac duoc phdm nay duogc bao ché theo céc
phuong phap lan luot 14 trdn, tao hat hodc pht thdng thudng, va chira khoang 0,1-75%,
hodc chtra khoang 1-50%, thanh phén hoat tinh.

Dung dich c6 thé tiém v6 tring c6 thé duoc didu ché bang cach két hop hop chét
c6 hoat tinh & lwong cén thiét trong dung méi thich hop véi mét hoic td hop céc thanh
phén duoc liét ké & trén, nhu duoc yéu cau, sau d6 1 v6 tring loc. Thong thudng, thé
phén tan dugc didu ché bang cach két hop hop chat hoat tinh vao chat din thude vo tring
ma bao gdm mai trudng phan tan bazo va cac thanh phan khac can thiét tir cac thanh
phén duoc liét ké & trén. Trong trudong hop bot vo tring dé diéu ché dung dich c6 thé
tiém vo tring, cac phuong phap bao ché wu tién 13 are 1am kho chan khong va dong kho
thu dugc bot cta thanh phén hoat tinh cdng thanh phin mong mudn b sung bt ky tir
dung dich dugc loc vo trung trude do ctia no.

Dugc phim ding qua duong miéng thong thudong bao gébm chit pha lodng tro

hoic chit mang ¢6 thé an dugc. V6i muc dich sir dung tri bénh qua dudng miéng, hop
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chét c6 hoat tinh c6 thé duoc két hop véi céc td duge va sir dung & dang vién nén, vién
ngdm, hozic vién nang, vi du, vién nang gelatin. Dugc phim ding qua dudng miéng c6
thé ciing duoc didu ché bang cach sir dung chit mang 1éng dé sir dung nhu kem dénh
rang. Chit gin két ¢6 kha ning twong thich v& mit duge, va/ hodc nguyén liéu ta duge
¢6 thé bao gém nhu mot phﬁn cua dugc phém. Vién nén, vién nén tron, vién nang, vién
ngim va tuong tu c¢6 thé chira thanh phan bét ky trong sb cac thanh phan sau, hoic hop
chit ¢6 céu tric trong tu: chit gin két ching han xenluloza vi tinh thé, gum tragacanth
hodc gelatin; t4 dugc chfing han tinh bdt hodc lactoza, chét phan ra chéng han axit
alginic, primogel, hoac tinh bdt ngo; ta dugc tron chéng han magie stearat hodc sterote;
chét gdy truot chéng han silicon dioxit keo; chit tao ngot chéng han sucroza hoac
saccarin; hodc chat tao mui vi chéng han tao vi bac ha cay, metyl salixylat, hoic tao vi
cam. Ché phdm @& van chuyén qua dudong miéng c6 thé duge két hop thudn tién cac chit
dé cai thién do 6n dinh trong dudng tidu héa va/ hodc dé ting cudng hép thu.

D6i vai viée st dung b%lng cach hit, chét c6 tac dung diéu tri bénh theo sang ché
t5t hon 13 duoc van chuyén & dang bui sol khi tir dung cu chira hodc dung cu phéan tan
duoc nén 4p sut ma bao gdm chit ddy thich hop, vi du, gas ching han cacbon dioxit,
hodic may phun suong. Ché ¥ ring phdi cung cép dién tich bé& mat 16n dé van chuyén c6
hé thong chét c6 tac dung diéu tri bénh.

Chét c6 thé tao vién nang, vi du, dang vi hat polyme chéng han vi hat dugc md
ta trong coéng bd don My s6 US 20040096403, hodc két hop véi chit bit ky trong mot
loat cac chét dan thude van chuyén duoc chit khac da biét trong linh vuc nay. Theo cac
phwong an khéc theo sang ché, cac chit nay dugc phan phdi két hop véi lipit tich dién
nhu dugc mé ta, vi du, trong céng bd don My sb US 20040062718. Can luu y ring hé
théng duoc dé cap thir hai néu trén duoc sit dung dé dung polypeptit, insulin diéu tri
bénh, chi ra tinh hitu dung ctia hé théng nay d6i vdi viée sir dung céc chat peptit.

Viéc st dung c6 hé théng cling co thé br?lng thiét bi qua da hodc qua niém mac.

Duoc phim phit hop dé ding qua da bao gdm luong ¢ hidu qué cia thé lién hop
theo sang ché v6i chat mang thich hop. Chit mang thich hop d& van chuyén qua da bao
gbm cac dung mdi dugc dung hp thu dé hd trg di qua da ctia vét chi. Vi du, thiét bi qua
da & dang bing gac bao gdm thanh phin 16t, binh chita bao gdm hop chit ty y véi chét
mang, tiy y thanh kiém soét téc do dé van chuyén hop chit & da cua vét chi & toc do

dugc kiem soét va xac dinh qua thoi gian dai, va céc thi€t bi bao vé dung cu gan vao da.
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Dugc phdm phit hop véi viée ding tai chd, vi du, v6i da va mit, bao gdm aqueous
dung dich, huyén phu, thubc md, kem, gel chtra nude hodc ché phém phun, vi du, dé
van chuyén bang sol khi hodc twong tw. Cac hé van chuyén tai chd nay dic biét thich
hop dbi véi viée dung cho da. Do d6, chiing diic biét phit hop dé st dung tai chd, bao
gbm m§ phdm, cac ché phdm da biét rd trong linh vurc nay. Dugc phdm nay c6 thé chira
chit hoa tan, chit 1am n dinh, chét tdng cuong wu truong, cac t duge dém va céac chét
bao quan.

Theo cac phuong 4n nhét dinh, duoc phim 13 dé sir dung qua da. Cac thanh phan
ché phdm phu hop va cac phuong phap dé sir dung dudi da cia céc chét tri bénh
polypeptit (vi du, cac khang thé, cac protein dung hop va twong tu) di biét trong linh
vuc ndy. Xem, vi dy, Cong bd don séng ché My s6 No 2011/0044977 va US Patent No.
8,465,739 va Bing sang ché My s6 8,476,239. Thong thudng, dugc phim dé sir dung
du6i da chira cac chét 1am 6n dinh (vi dy, axit amin, chéng han metionin, va hoac saccarit

chéng han sucroza), chit dém va chit déng truong thich hop.

Nhu duge st dung & dy viée ding tai chd ciing ¢6 thé dé cap dén viéc hit hodic
ding qua dudng miii. Chiing ¢6 thé dugc van chuyén thuan tién & dang bot kho (riéng
1¢, dang hén hop, vi du, hén hop kho v6i lactoza, hodc hat thanh phén duogc tron, vi du,
v6i phospholipit) tir may xong bt khd hodc su c6 mat cia bui sol khi tir dung cu chira
dugc nén 4p suét, bom, dich phun, binh xit thudc hodc mdy x0ng, c6 hodc khong co sir
dung chit day thich hop.

Séng ché con dé xuét duge phém va dang bao ché ma bao g(‘Sm mot hodc nhiéu
chét giam tdc do theo d6 hop chét theo sang ché lam thanh phan hoat tinh s& phén hy.
Céc chét nay dugc d& cap dén & déy 1a "cac chit lam 6n dinh,” bao gdm, nhung khong
chi gigi han &, chét chéng doc chéng han axit ascorbic, chit dém pH, hodc chit dém,

albumin tai t6 hop.

Nhu duoc st dung & ddy, thuat ngir “mudi duoc dung” dung dé chi mudi ma vin
giit cac hiéu qua va dic tinh sinh hoc ciia thé lién hop theo sang ché va, mudi nay thong
thudng khong phai 1a khong mong mudn vé mit sinh hoc hodc mit khic. Trong nhiéu

truong hop, thé lién hop theo sang ché c6 kha niang tao mudi acit va/ hogic mudi bazo
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béng tac dung cuia sy ¢6 mat cia cdc nhom amino va/ hodc carboxyl hodc cac nhom
tuong tu.

Mudi cOng axit dugce dung c6 thé dugc tao thanh b%lng cac axit v co va axit hiru
co, vi du, mudi cia axetat, aspartat, benzoat, besylat, bromua/hydrobromua,
bicacbonat/cacbonat, bisulfat/sulfat, camphorsulfornat, clorua/hydroclorua,
clortheophyllonat, xitrat, etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat,
hipurat,, hydroiodua/iodua, isethionat, lactat, lactobionat, laurylsulfat, malat, maleat,
malonat, mandelat, mesylat, metylsulphat, naphthoat, napsylat, nicotinat, nitrat,
octadecanoat, oleat, oxalat, palmitat, pamoat, phosphat/hydrogen phosphat/dihydrogen
phosphat, polygalacturonat, propionat, stearat, sucxinat, sulfosalixylat, tartrat, tosylat va
trifloaxetat.

Axit vo co ma tir d6 mubi c6 thé duogc dan xuét bao gém, vi du, axit clohydric,

axit bromhydric, axit sulfuric, axit nitric, axit phosphoric, va tuong tu.
Céc axit hitu co ma tir 36 mudi c6 thé duge dan xuét bao gém, vi du, axit axetic, axit
propionic, axit glycolic, axit oxalic, axit maleic, axit malonic, axit sucxinic, axit fumaric,
axit tartaric, axit Xitric, axit benzoic, axit mandelic, axit metanesulfonic, axit
etanesulfonic, axit toluenesulfonic, axit sulfosalixylic, va tuong tu. Mubi cdng bazo
duoc dung ¢6 thé duge hinh thanh bing bazo v co va hitu co.

Bazo vd co ma tir d6 mubi co thé dugc dan xuét bao gf”)m, vi du, mudi amoni va
kim loai tir cot I dén XII cta bang tudn hoan héa hoc. Céc phuong an nhét dinh, mudi
dugc din xudt tir mudi natri, kali, amoni, canxi, magie, sét, bac, kém, va déng; cu thé
14, cac mudi thich hop bao gém mudi amoni, kali, natri, canxi va magie.

Bazo hitu co ma tir d6 cac mudi co thé dugc dan xuit bao gém, vi du, amin béac
mot, bac hai va bac ba, amin dugc thé bao gém cac amin duoc thé ¢ trong tu nhién,
amin vong, nhyua trao dbi ion bazo, va teong tu. Cac amin hitu co nhét dinh bao gém
isopropylamin, benzathin, cholinat, dietanolamin, dietylamin, lysin, meglumin,
piperazin va trometamin.

Mudi dugc dung theo sang ché c6 thé duge tdng hop tir hop chit gbe, gbc bazo
hoic axit, bing cac phuong phap héa hoc thong thudng. Thong thuong, cac mudi nay
c¢6 thé duoc diéu ché bing cach cho dang axit tu do ctia cac hop chét nay véi luong ty
lwong ctia bazo thich hop (ching han Na, Ca, Mg, hodc K hydroxit, cacbonat, bicacbonat

hodc twong tw), hodc bing cach cho dang bazo tu do ctia cac hop chit nay phan tng voi
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lwong ty luong cua axit thich hop. Thong thudng cac phan tmg nay duoc tién hanh trong
nude hodc dung méi hitu co, hoic trong hdn hop cta hai chit nay. Thong thuong, st
dung moi truong khong chira nudc nhu ete, etyl axetat, etanol, isopropanol, hodc
axetonitril 1a dugc mong mudn, trong thuc nghiém. Danh sach cac mudi thich hop bd
sung c6 thé dugc tim thdy, vi du, trong “Remington's Pharmaceutical Sciences”, tai ban
lan 20, Mack Publishing Company, Easton, Pa., (1985); va in “Handbook of
Pharmaceutical Salts: Properties, Selection, and Use” béi Stahl va Wermuth (Wiley-
VCH, Weinheim, Germany, 2002).

Nhu duoc st dung & ddy, thuat ngit "chit mang dugc dung" bao gdm bit ky va
tat c4 dung mdi, mdi trudng phan tan, chat bao, chat hoat dong bé mit, chat chdng oxy
hoa, chit bao quéan (vi du, chét khang vi khudn, chit khang ndm), chat ding truong, chit
tri hoan hép thu, mudi, chit bao quén, dugc chét, chat dn dinh dugc chit, chit gén Kkét,
ta duoc, chét phan ra, chit 1am tron, chat tao ngot, chét tao mui vi, thuc nhudm, ta duoc
da chirc ning ching han albumin tai t6 hop va tuong tu va td hop ctia chiing, nhu da biét
v6i ngudi c6 hiéu biét trung binh trong linh vuc ndy (xem, vi du, Remington's
Pharmaceutical Sciences, 18th Ed. Mack Printing Company, 1990, pp. 1289- 1329).
Ngoai trir truong hop 14 chit mang thong thuong bat ky khong tuwong thich véi thanh

phé”m hoat tinh, viéc str dung n6 trong diéu tri bénh hodc duge phim 12 duoc dy tinh.

Phuong phap theo sang ché

Mirc d6 tudn hoan GDF15 dugc béo céo 13 ting trong nhiéu diéu kién sinh 1y va
bénh 1y, dang cha ¥ nhét 13 khi mang thai (Moore AG 2000. J Clin Endocrinol Metab
85: 4781-4788), B-thalassemia (Tanno T 2007, Nat Med 13:1096-101) (Zimmermann
MB, 2008 Am J Clin Nutr 88:1026-31), va thiéu méu do thiéu sit bAm sinh (Tamary H
2008, Blood. 112:5241-4). GDF15 ciling dugc lién két voi cac hoat tinh sinh hoc kép
theo céc tai liéu bao cdo. Cac nghién ciru vé su bat hoat GDF15 va chudt chuyén gen
goi ra ring GDF15 c6 thé bao vé chdng lai ton thuong tim gy ra bai thiéu mau cuc
bo/tai tudi mau- hodc qua tai (Kempf T, 2006, Circ Res.98:351-60) (Xu J, 2006, Circ
Res. 98:342-50), bao vé chdng lai mét than kinh van dong va than kinh cam giac do 3o
hoéa (Strelau J, 2009, J Neurosci. 29 : 13640-8), bao v¢ nhe chéng lai nhiém toan chuyén
hoa & than, va co6 thé gy suy giam stc khoe & bénh nhan ung thu (Johnen H 2007 Nat
Med. 11: 1333-40). Nhiéu nhom ciing nghién ciru vai trd cia GDF15 trong viée gdy chét
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té bao theo chwong trinh va ting sinh t& bao va cac két qua gy nhidu tranh cai da duoc
bao céo sir dung cac mau di ghép va nudi ciy té bao khac nhau. Céc nghién ciru vé chudt
chuyén gen thé hién ring GDF15 bao vé chbng lai chit gdy ung thu hodc bénh tan sinh
gdy ra bdi dot bién Ape & rudt va phdi (Baek SJ 2006, Gastroenterology. 131: 1553-60;
Cekanova M 2009, Cancer Prev Res 2:450-8).

GDF15 ciing dugc bao cdo 1a déng vai trd trong viém nhiém, ung thu va chuyén
héa (Samule Breit et al. Growth Factors, October 2011; 29(5): 187-195). GDF15 con
lién quan dén su didu hoa ching thém n sinh 1y va khéi lugng co thé (Vicky Wang-
Wei Tsai et al. Public Library of Science: PLOS mot 2013, Vol. 8, Issue 2, €55174)

Sang ché dé xuat cac phwong phap diéu tri hoidc phong ngira rdi loan hoic bénh
chuyén héa, tiéu duong, tidu duong typ 2, béo phi, chimg viém tuy, rdi loan lipit mau,
bénh gan nhiém md/viém gan nhiém m& do rugu va khong do ruou va cac bénh vé gan
tién trién khéac, chimg khang insulin, chimg ting insulin, chiing khong dung nap glucoza,
chimg ting dudng huyét, hoi chimg chuyén hoa, ching cao huyét 4p, bénh tim mach,
chiing xo vira dong mach, bénh dong mach ngoai vi, dot quy, ching suy tim, bénh tim
mach vanh, cac bién chimg tiéu duong (bao gdm nhung khong chi giéi han & bénh thin
man tinh), bénh ly thin kinh, bénh liét da day va cac rdi loan chuyén héa khac, & dbi
tugng can dung ching, bao gdm: cho dbi tugng sir dung lugng c6 hiéu qué diéu tri bénh
ctia thé lién hop theo sang ché, hodc amit, este hodc mubi ctia chung hodic hdn hop cia
thé lién hop, trong d6 phan tir sinh hoc 1 yéu t6 biét héa ting truéng cua ngudi 15
(GDF15), chat tuong tu, bién thé, dot bién, manh va cac dang bién thé khac cua ching.

Céc phuong phép nay c6 thé c6 hiéu qua thuan loi ching han vi dy, giam tin sut

viéc stir dung.

Do d6, duéi dang phuong 4n khéc, sang ché dé xudt viéc str dung thé lién hop
nhu duoc mé ta & ddy, hodc amit, este hodic mudi duoc dung ctia chiing hodc hén hop
ctia thé lién hop duoc mé ta & ddy, trong dé phan tir sinh hoc 1a yéu t6 biét hoa ting
trudng ciia nguoi 15 (GDF15), chét tuong tu, bién thé, dot bién, manh va cac dang bién
thé khac cua chling, dé diéu tri rbi loan hoac bénh chuyén hoéa, tiéu dudng typ 2, béo
phi, chiing viém tuy, roi loan lipit méau, bénh gan nhiém m&/viém gan nhiém m& do ruou

va khong do rugu va cac bénh ve gan tién trién khac, ching khang insulin, chung ting
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insulin, chimg khong dung nap glucoza, ching ting dudng huyét, hoi chimg chuyén
hoéa, chung cao huyét ap, bénh tim mach, ching xo vira ddng mach, bénh dong mach
ngoai vi, dot quy, chirng suy tim, bénh tim mach vanh, cac bién chimg tiéu duong (bao
gbm nhung khong chi giéi han & bénh than man tinh), bénh 1y than kinh, bénh liét da

day va céac roi loan chuyén hoa khac.

Do d6, du6i dang phuong an khac, sang ché dé xuét viéc sir dung thé lién hop
hodc amit, este hodc mudi duge dung cuia chiing, hodc hon hgp ctua thé lién hop, trong

tri liu.

Luong hiéu qua cta duoc phdm hoic td hop theo sang ché dé str dung diéu tri
bénh sg&, vi dy, phu thudc vao hoan canh va muc dich diéu tri bénh. Nguoi ¢ hiéu biét
trung binh trong linh vuc nay s& danh gia cao ring mirc d¢ liéu thich hop dé diéu tri do
do6 s€ thay dbi phu thudc, mot phén, vao phan tir dugc van chuyén, chi dinh ma thé lién
hop duge st dung, con dudng st dung, va kich thudce (khéi lugng co thé, bé mit co thé,
hoic kich thudce co quan) va tinh trang ciia bénh nhan (tudi va strc khée téng quat). Theo
do, bac si c6 thé chuin dd liéu lugng va didu bién con dudng sir dung dé dat hidu qua
didu tri bénh téi vu. Liéu luong théng thudng c6 thé trong khoang tir 0,1pg/kg dén
khoang 100 mg/kg hodc nhidu hon, phu thudc vao cic yéu t6 néu trén. Theo céc phuong
an khac, liéu luong c6 thé thay ddi tir 0,1pg/kg dén khoang 100 mg/kg; hoic 1pg/kg
dén khoang 100mg/kg. Theo khia canh khéc ciia phwong 4n nay, liéu luong c6 thé thay
dbi tir 5pg/kg dén 25pg/kg. Van theo khia canh khac ctia phuong 4n nay, liéu lugng c6
thé thay ddi tir 10pg/kg dén 20ug/kg.

Tén suét liéu phu thudc vao cac thong sd duoc ddng hoc cia protein chirc ning
kép. Thong thuong, bac si s€ st dung duoc phim cho ti khi lidu lugng dat dén hidu qua
mong mudn. Do d6, dugc phém 6 thé duoc str dung dudi dang mot liéu, dudi dang hai
hodic nhiu lidu (ma c6 thé chira hodc c6 thé khong chira luong twong tw ctia phan tir
mong mubn) theo thoi gian, hodic dudi dang truyén lién tuc qua thiét bi ciy ghép hoic
6ng din. Su cai tién thém vé lidu lugng thich hop duoc tién hanh thudng xuyén boi
ngudi co hiéu biét trung binh trong linh virc nay va trong pham vi nhiém vu duoc tién
hanh thuong xuyén bdi ngudi ¢6 hiéu biét trung binh trong linh vuc nay. Liéu lugng

thich hop ¢6 thé duoc xac dinh thong qua viéc st dung dit liéu dap tng liéu thich hop.
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Céc thuit ngit “lidu c6 hiéu qua didu tri bénh" va "luong cé hiéu qua diéu tri
bénh," nhu dugce st dung & day, nghia la lwong 1ién hop ma dem lai phan g sinh hoc
hodc y hoc trong hé¢ mo, dong vat, hodc ngudi duge nhan théy b&i nha nghién clru, bac
s, hodic bac si 1am sang khac, ma bao gdm sy giam hoic cai thién cac tridu ching clia
bénh hoic rdi loan duge diéu tri, tirc 13, lugng cta lién hop polypeptit GDF15 (hodc dot
bién GDF15) ma hd trg muc do c6 thé quan sat cua mot hodc nhidu phan tng sinh hoc
hodc y hoc mong mubn, vi duy, giam glucoza mau, insulin, triglyxerit, hodc mac do
cholesterol; gidm khdi lugng co thé; lam giam nhu ciu nap thtrc dn hodc cai thién su

dung nap glucoza, su ti€u hao nang lugng, hodc do nhay insulin).

Cac thuéat ngit “bénh nhan" hoac "d6i tuong" dugce st dung hodn dbi to ding dé
chi nguoi hoac dong vt khong phai nguoi (vi du, dong vat c6 va).

Nhu duge st dung & day, thuat ngit “didu tri”, “viéc didu tri" hodc "su diéu tri"
bénh hoic rdi loan bat ky trong mot phuong 4n, dung dé chi viéc cai thién bénh hoic rbi
loan (tirc 13, 1am cham hodc hdm hodc lam gidm sy phat trién bénh hoic it nhét mot
trong sb cac triéu chimg 14m sang cua no). Theo phwong 4n khéc, “diéu tri”, “viée diéu
tri” hodc “su diéu tri” dung dé chi 1am giam b6t hodc cai thién it nhat mot théng sd vat
Iy bao gdm thong s ma c6 thé bénh nhan khong nhén thdy. Van theo phuong 4n khéc,
“didu tri”, “viéc didu tri” hodc “su didu tri” ding dé chi diéu bién bénh hoic rdi loan, v&
mat vat ly, (vi du, lam on dinh triéu ching c6 thé nhan théy), vé& mit sinh ly, (vi du, lam
4n dinh thong sb vat ly), hodc cé hai. Do do, diéu tri bao gém {rc ché (ttrc 13, hdm sy tién
trién hodc tién trién thém cua bénh, rdi loan hoic tinh trang hodc tri¢u ching 1am sang
¢6 lién quan) bénh tién trién (vi du trong truong hop thé lién hop GDF15, dé 1am giam
khdi lugng co thé, dé lam giam nhu cAu nap thirc an, dé 1am giam murc insulin va/ hodc
glucoza trong mach mau, dé lam ting su dung nap glucoza, dé lam giam tbi thiéu do
bién dong mirc do glucoza, va/ hodc dé bao vé chéng lai cac bénh do giédn doan can béng
ndi moi glucoza).

Van theo phuong 4n khac, “diéu tri”, “viéc diéu tri” hodc “su didu tri” ding dé
chi phong ngtra hoic tri hodn su khai phét hodce su phat trién hodc su tién trién cta bénh

hoac roi loan.
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Thuét ngit "cin didu tri" nhu duoc st dung & ddy dung dé chi su quyét dinh boi
béc s7 hodc ngudi cham séc khac ring d6i twong cin hoic s& c6 10i tir viée didu tri. Quyét
dinh nay duya trén nhiéu yéu té 1a thudc linh vire chuyén mon clia bac si hodc ngudi chim
soc.

Céc thuit ngit “phong nglra", "su phong ngtra", "viéc phong ngra" va tuong tu
ding @& chi huéng tac dong (ching han sir dung thé lién hop theo séng ché hoic duoc
phém chtra thé lién hop) duoc bat dau theo cach thuc (vi du, trude su khoi phat bénh,
rdi loan, tinh trang hodc tridu chimg ctia n6) dé phong ngira, ngan chin, tc ché hoic
giam, tam thoi hodc 1au dai, nguy co phat trién bénh, rdi loan, tinh trang hodc twong tur
& d6i twong (nhu dugc xac dinh béi, vi dy, su thiéu c4c tridu chung 14m sang) hoic tri
hoan su khéi phat cuia nd, thong thuong 14 trong hoan canh dbi tuong dé méc phai bénh,
rdi loan hodc tinh trang cu thé. Theo céc truomg hop nhét dinh, cAc thuit ngit ndy ciing
dung dé chi 1am cham qua trinh tién trién cta bénh, rbi loan hoic tinh trang hodc trc ché
tién trién cta ching véi trang thai c6 hai hodc khéng mong mudn khéc.

Thuat nglt "bénh hodc 16i loan chuyén héa" dung dé chi mot loat bénh c6 lién
quan c6 cac dic diém bao gdbm, nhung khong chi gi6i han &, chimg ting insulin, dung
nap glucoza bét thudng, béo phi, tich m& vao bung hoic khoang trén cta co thé, ching
cao huyét ap, rdi loan lipit mau dic trung boi triglyxerit cao, cholesterol ¢6 lipoprotein
ty trong cao (HDL) thip, va cac hat lipoprotein ty trong thap (LDL) day dic, nhé cao.
Céc ddi trgng mic bénh hoic rdi loan chuyén hoa c6 nguy co phat trién céc loai bénh
tiéu dudng typ 2 va, vi du, chimg xo vita dong mach.

Cum tir “rdi loan chuyén hoa glucoza" bao gdm rdi loan bat ky dic trung béi triéu
chtng 14m sang hodc tb hop ciia triu chimg 1am sang ¢6 lién quan dén mirc d6 glucoza
cao va/ hodc muc insulin cao & dbi trong so véi ca thé khde manh. Mirc dd glucoza va/
hodc insulin cao c¢6 thé xut hién & cac bénh, rdi loan va tinh trang sau: chimg ting
dudng huyét, tidu duong typ II, cac loai bénh dai thao dudng lic thai ky, cac loai bénh
dai thao duodng typ II, chiing khang insulin, dung nap glucoza gidm, ching ting insulin,
chuyén hoa glucoza giam, céc loai bénh tién dai thao duong, cac rbi loan chuyén héa
(chﬁng han bénh hoic roi loan chuyén hoa, cling dugc dung dé chi hoi chimg X), va

chimg béo phi, trong sb cac bénh hoic rdi loan khac. Thé lién hop GDF15 theo sang
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ché, va ché phém cta no, c6 thé duge sur dung, vi duy, dé dat duoc va/ hoic duy tri cln
bﬁng ndi moi glucoza, vi du, dé 1am giam muc glucoza trong mach mau va/ hoic dé 1am
giam murc insulin dén mirc nhan thiy dugc & dbi tuong khoe manh.

Thuét ngit "chirng khang insulin" nhu dugc sir dung & diy dung dé chi tinh trang
trong d6 lugng insulin thong thudng 1a khong c¢6 khéa nang dé tao phan tmg phan tir hoic
sinh ly thong thudong. Trong mot s6 truong hop, lwong insulin sinh 1y qua mirc, dugce
san xuét ndi sinh hodc ding ngoai sinh, 12 c¢6 kha ning dé khic phuc chimg khang
insulin, toan bd hodc mot phén, va tao ra dap ing sinh hoc.

Cum tir “dung nap glucoza", nhu dugc st dung & day, dung dé chi kha nang ctia
dbi trong dé kiém soat mirc dd glucoza trong huyét twong va/hodic insulin trong huyét
turong khi nap glucoza bién dong. Vi du, dung nap glucoza bao gbdm kha ning cta ddi
trong dé 1am giam, trong khoang 120 phit, mirc dd glucoza huyét twong tré vé mirc do
dugce xac dinh trude khi nap glucoza.

Thuét nglt “Khong dung nap glucoza, hodc ‘dung nap glucoza gidm (IGT) la
trang thai tién tiéu duong cua rdi loan dudng huyét ma c6 lién quan dén nguy co ting
c4c bénh 1y tim mach. Tinh trang tién tiéu dudong ngin d6i trong chuyén glucoza vao té
bao c¢6 hi€u qua va sir dung n6 nhu ngudn nguyén lidu hidu qua, din dén muc d6 glucoza
cao trong mau va mot sb mirc d9 chiig khang insulin.

Thuat ngir “Tiéu duong typ 2” 1a tinh trang dic trung boi su san xuit glucoza du
va muirc d6 glucoza tudn hoan duy tri & mirc cao la két qua cta viéc thanh thai glucoza
khong da va viéc mAt kha nang cua tuyén tuy dé san xut du insulin.

Thuét ngit "chtng ting dudng huyét", nhu duge st dung & day, ding dé chi tinh
trang trong d6 lugng glucoza ting tudn hoan trong huyét twong mau cta ddi tuong so
v6i ca thé khoe manh.

Chung tang duong huyét c6 thé duoc chin doan bang cach sir dung céc phurong phap da
biét trong linh vuc nay, bao gdm phép do mirc d9 glucoza trong mau luc d6i nhu duge
mo ta ¢ day.

Thuét ngit “Giam dudng huyét”, cling duoc goi 1a lwgng duong trong mau thap,
xay ra khi muc glucoza trong may giam xubng qua thap dé cung cip du nang luong cho
cac hoat dong co thé.

Thuét ngtt "ching tang insulin", nhu dugc st dung ¢ diy, dung dé chi tinh trang

trong d6 mtrc do insulin tuan hoan ting khi, dong thoi, mirc d6 glucoza mau tang hodc
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binh thudng. Ching ting insulin ¢6 thé 1a do chimg khéang insulin c6 lién quan dén rbi
loan lipit mau ching han triglyxerit cao, cholesterol cao, lipoprotein ty trong thap (LDL)
cao va lipoprotein ty trong cao (HDL) thap; mirc d6 axit uric cao; hoi chimg budng trimg
da nang; tiéu duong typ II va chiing béo phi. Chimg tang insulin c6 thé duoc chan doan
14 ¢6 mirc insulin huyét twong cao hon khoang 2pU/mL.

Thuét ngit “Ching viém tuy” 14 viém nhiém tuyén tuy.

Thuat ngir “Réi loan lipit mau” 14 rbi loan chuyén héa lipoprotein, bao gbm san
xuét qua murc hogc thiéu hut lipoprotein. R&i loan lipit méau c¢6 thé duoc biéu hién bing
su ting tdng lwong, ndng d6 cholesterol ¢6 lipoprotein ty trong thdp (LDL) va ndng do
triglyxerit, va 1am giam ndng d6 cholesterol c6 lipoprotein ty trong cao (HDL) trong

mau.

Thuat ngit “bénh gan nhiém m& (FLD)”, ciing dugc goi 1a gan nhiém m3, 14 tinh
trang trong d6 khong bao 16n cua su tich liy chit béo triglyxerit & céc t& bao gan qua
qué trinh gan nhiém mé (ttc 13, sw Iueu gitr bit thudng lipit trong té bao). Mic du c6
nhidu nguyén nhén, gan nhiém m& c6 thé dugc xem 12 bénh duy nhit ma xay ra trén
toan thé gi¢i & nhitng nguoi ubng qua nhidu ruou va ngudi béo phi (c6 hodc khong c
tac dong cua chiing khang insulin). Khi qué trinh chuyén hoa m& nay bi gian doan, m&
c6 thé tich tu trong gan & lugng du, do d6 giy ra gan nhiém md. Sy tich tu m& c6 thé
cing di kém v6i viém nhiém tién trién gan (viém gan), ciing dugc goi la viém gan nhiém
m&. Bing cach xem xét sy dong gép béi rugu, gan nhiém md co thé dugc goi 1a bénh
gan nhiém m& do rrgu hodc bénh gan nhiém m& khong do rugu (nonalcoholic fatty liver
disease - NAFLD), va c4c dang nghiém trong hon 12 viém gan nhiém m& do rugu va

viém gan nhiém m& khong do ruou (NASH).

Thuét ngit “viém gan nhiém md” 1a dang bénh vé gan, dic trung boi su thay doi
md & cac té bao gan, kém theo 1a viém nhi€ém va xo trong ti¢u thuy. Khi khong lién quan
dén udng qua nhiéu ruou, n6 ciing ding dé chi viém gan nhiém m& khong do rugu

(NASH).

Thuat ngit “bénh gan tién trién” 13 bénh gan do mot loat cac bénh ly vé gan tién
trién tir trang thai lanh tinh twong d6i nhu gan nhiém md t6i cac trang thai nghiém trong

hon bao gém viém gan, X0, X0 gan, va ung thu bidu mo té bao gan. PNPLA3 dic biét
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lién quan dén c4c bénh gan tién trién chéng han NAFLD/NASH, AFLD/ASH, viém gan
do virut, bénh Wilson, bénh thira sit di truyén va viém dudng mat xo nguyén phat (Paola

Dongiovanni et al. World Journal of Gastroenterology, 2013, 19(41), 6969-6978)

Thuit nglt “Ching béo phi,” trong hoan canh d6i twong 12 ngudi, ¢6 thé dugce xac
dinh 12 ngudi trudng thanh c¢6 Chi sé khdi lugng co thé (BMI) 12 30 hoic cao hon (Trung
tAm phong ngira va kiém soat bénh).

“Hoi chimg chuyén héa” c6 thé dugc xac dinh 1a tip hop cac nhan t6 nguy co
lam ting nguy co méc bénh tim va cic bénh khac nhu cac loai bénh déi thao duong va
dot quy. C4c nhan t6 nguy co nay bao gdm: Pudng trong méu cao -- it nhit 110 miligam/
dexilit (mg/dl) sau khi nhin #n; triglyxerit cao-- it nhat 150 mg/dL trong mach méu;
HDL thdp—thép hon 40mg/dl; va, ap sudt mau 13 130/85mmHg hoic cao hon (T chirc
y té thé gi6i).

Thuat ngir “Bénh tim mach” 1a céch bénh lién quan dén tim hodc mach mau.

Thuét nglt “Ching xo vita dong mach” 1a bénh mach méu déc trung béi sw phéan
bd khong déu cac mang lipit trong ndi mac ctia cac ddong mach c6 kich thudce trung binh
va 16n, mot sb gdy ra casir dung hep lumen dong mach va cubi cing 1 dan dén xo va
voi hoa. Cac tén thwong thuong 13 & va tién trién cham va khéng lién tuc. Han ché luu
luong méu dugce coi la biéu hién 1am sang chu yéu, ma thay dbi theo su phan bd va mirc
d6 nghiém trong cua ton thuong.

Thuét ngit “Bénh tim mach vanh”, cling dugce goi 1a bénh dong mach hinh vanh,

12 1am hep mach mau nhé ma cung cp mau va oxy dén tim.
“Céc bién chung tiéu dudng” 1a vn dé do murc d§ glucoza trong méu cao, véi cac chirc
ning co thé khac ching han than, ddy thin kinh (bénh than kinh), chan (loét chan va
tudn hoan kém) va mét (vi du cac bénh vong mac). Céc loai bénh dai thio dudng ciing
1am ting nguy co bénh tim va rdi loan xuwong va khép. Cac bién chtng dai ky khéac cua
cac loai bénh déi thdo dudong bao gdm cac van dé vé da, cac van dé tiéu hoa, rdi loan
chtre ning tinh duc va céc van dé véi ring va loi.

Nhu duogce st dung & ddy, cum tir “rdi loan khéi lwgng co thé " ding dé chi tinh
trang c6 lién quan dén thira khéi lugng co thé va/ hodc ting cudng thém an. Nhidu thong
sb dugc st dung dé xac dinh dbi tuong trong lugng qua mirc so vai cac ca thé khoe
manh tham chiéu, bao gbm tudi, cin ning, gidi tinh va tinh trang sirc khée cta ddi tuong.

Vi du, dbi tuong co thé duoc xem 1a thira trong lugng hodc béo phi theo danh gia cia
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chi s6 khdi lwong co thé (BMI) cuia dbi twong, ma durgc tinh bing cach chia khdi hrgng
cta ddi twong tinh bang kilogam cho binh phuong chiéu cao ciia dbi twong tinh bing
mét. Nguoi trudng thanh c6 BMI trong khoang tir -18,5 dén -24,9kg/m duoc xem 13 ¢
khéi lwong binh thudng; ngudi truéng thanh c6 BMI tur -25 dén -29,9kg/m c6 thé xem
1 thira khéi luong (tién béo phi); ngudi trudng thanh c¢6 BMI 14 -30kg/m hoc cao hon
c6 thé xem 12 béo phi. Ting cudng thém in gop phan thudng xuyén vao khéi lugng co
thé du thira.

C6 nhidu tinh trang lién quan dén ching thém an, bao gdm, vi dy, hoi chiing in dém,
dac trung boi chan 3n sang va 3n nhiéu vao dém thudng lién quan dén mét ngd, nhung

ma ¢6 thé lién quan dén ton thuong viung dudi doi.

Tét ca cac phuong phip dugc mé ta & ddy c6 thé duge tién hanh theo trinh tur
thich hop bét ky néu khong c6 quy dinh khac & ddy hozic dugc chi ra 18 rang méu thuén
v6i ngir canh. Viée sir dung bét ky va tt ca cac vi du, hodc tir ngit dién hinh (vi du
"ching han™) duoc dé xuét & ddy nhim muc dich 1am rd hon sang ché va khong nhim

muc dich gidgi han pham vi theo sang ché dugc y€u cau bao hg.

Hoat tinh va tinh n dinh trong huyét twong ctia thé lién hop theo sang ché ¢6 thé

duoc danh gia bing cac phuong phap duge mo ta sau day.

Thir nghiém va dit licu
Hoat tinh va tinh 6n dinh trong huyét tuong ctia cac thé lién hop GDF15 & Céc
vi du 1 va 19B theo sang ché c6 thé dugc danh gia bing cac phwong phap in vitro va in

vivo dugc mo ta sau day.

Céc phuong phép ddi vé6i thir nghiém dong vt

Tét ca cac nghién ctru dong vat dugc mo ta trong tai liéu nay duoc chép thuin boi
Novartis Institutes for Biomedical Research Animal Care va Use Committee theo céc
quy dinh va huéng dan cta dia phuong va lién bang. Chudt duc béo phi do ché @6 an
ubng (C57BL/6NTac) dugc mua tir Taconic va dugc cho dn ché do an chit béo 60%
(Research Diets D124921i) tir 6 tudn tudi trd di. Sau khi mua vé, chudt duoc nudi mdi

con mdt 16ng trong chu ky sang-tdi dao ngugc 12h:12h. Tét ca dong vat dugc tdi thiéu
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1 tun thich nghi trude khi dugc sir dung bét ky. Thong thudng chudt duge thi nghiém
gitta 3-4 thang tubi. Mot ngay trude khi duge thi nghiém, duge chon ngiu nhién dwa
vao khdi lugng co thé sao cho mdi nhém c6 khdi lwgng co thé trung binh twong tir nhau.
Vao ngay thi nghiém, chudt duoc dit trong cac 1dng sach, va loai bd dd an cii. Sau
khoang 1h va ngay trude chu ky t6i, chudt duoc tiém mot liéu dudi da don ciia chét dan
thudc (30 mM natri axetat, pH4) hodc chat twong tw GDF15 lién hop lipit (0,5mg/kg).
Sau khi tit c4 lidu tiém hoan thanh, chudt dugc can lai va xac dinh lugng thiric @n con
lai (~ 50g/con chudt). Sy nap thirc #n va khéi luong co thé dugc do trong khoang thoi
gian ~2 tudn & cac thoi diém dugc chi ra trong hinh vé. O dong vit thay thé duge diéu
tri nhu duge mo ta & trén, huyét trong dugc thu & cac thoi diém duoc chi dinh, va muc
d6 GDF15 dugc do bang thir nghiém ELISA theo mbi hudng dan ciia nha san xuét (R&D
Systems Quantikine of human GDF15 Immunoassay; DGD150).
Liéu don dung duéi da chudt DIO

Hoat tinh va chu k¥ ban ra cta thé 1ién hop theo sang ché dugc thir nghiém trong

thir nghiém dugce mo ta & trén.

Béang 1

Lién hop PK (thoi gian ban r3) Thoi gian hoat dong

(vi du) (gi0) Su gidm nap | Su gidm khoi
thuc an (FI) | luong co thé
(ngay) (BW) (ngay)

1 36 6 8

2 8 8

4 15,1 3 3

5 33,1 8 8

6 3 3

7 21,8 6 6

12 6-8 6-8

13 45,8 8-10 10

15* 2 6

16 6 6

18 55 8-10 10

19A 8 10
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19B tho 86,4 8 14

19B1 56,9 (exp 1) 14 (exp 1) 14 (exp 1)
50,9 (exp 2) 14 (exp 2) 14 (exp 2)

19B2 97,68 (exp 1) (exp 1) 10 (exp 1)
74,2 (exp 2) 14 (exp 2) 14 (exp 2)

19B3 98,9 8 10

19Bm 65,04 14 17

Vi dy tham chiéu 2 3 3

Vi du tham chiéu 1 1 1

hGDF15 1 1 1

*Chudt nac (géy, khong md)

Exp 1: thit nghiém in vivo 1; Exp 2: th nghiém in vivo 2.

Dit li€u trong bang 1 minh hoa rang thé lién hop theo sang ché c6 thoi gian hoat
dong dai hon déng ké as so vé6i khong duge lién hgp hGDF15 va/ hodc nhu so véi
hGDF15 dugc pegyl hoa.

Hiéu qua lién hgp GDF15 & ché dugc cho an thire dn: Lién hop GDF15-axit béo

Muc dich nghién ctru: & d4nh gia hiéu qua ciia viée st dung dudi da 0,05mg/kg thé lién
hop GDF15-gbc axit béo theo sang ché hodc dbi chung st dung chit din thube v& su
nap thirc an & thiét 1ap cdp tinh (6h) va qua giai doan 96 gi& & ché Béc-gi€. Céc mau
huyét trong thu duoc & cac thoi diém khac nhau trong khoang thoi gian 14 ngay sau khi
ding liéu dé do profin PK ctia hop chét nay. Khéi lugng co thé duge xéc dinh trong sudt
nghién ctru.

Pong vat: khdi lugng co thé co ban va diéu tri

ID cua ché Khéi luong (kg) Diéu tri
50 12,65 Chat dan thubc
62 8.85 Chéat dan thubc
77 10,15 Chéat dan thubc
67 8,85 | GDF15
73 9,95 GDF15
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75 | 12,25 GDF15
Bang 2
Tién trinh ding liéu: Tién hanh ding chét din thubc hoic GDF15 sau khi thu thap khéi

lwong co thé va miu mau co ban. Lién hgp GDF15-gbe axit béo dugc cung chp & dang
dung dich 0,97mg/ml va duoc ding bang cach tiém dudi da khong c6 chét pha loang &
0,05mg/kg. Thé tich duong lwong 13 30mmol/l chit din thubc Natri Axetat pH 4 (52
ul/kg) duge dua vao dong vat st dung chét din thudc bang cach tiém dudi da.

L4y mau: Liy c4dc miu méu tir tinh mach & dau va ¢b (3ml, trong cac dng bao gdm
EDTA va céac chét (rc ché proteaza Diprotin A va Aprotinin) va dit trong d4 cho téi khi
ly tdam & 3,000 vong/phut trong 20min & 4°C. Phén phéi huyét tuong trong céc phan
phéan udc va Iuu trit & -70°C cho téi khi thir nghiém. Liy mau & cac thoi diém sau: 0,
6,75, 24,75, 48,75, 72,75 va 96,75 gid. Thu céc mau b sung & ngay 7, 10 va 14.

Do su nap thirc dn: Bit dau do sw nap thire in tiy ¥ 45 phut sau khi ding chét din thudc.
Phép do su nap thirc dn nay bao gdm hai pha: do c4p tinh (0-6 gid) va do cin man tinh
(0-96 gio).

Tir 0-2 gidy, ch6 duge cung cip 500g thirc an binh thuong (ché d6 an Hill’s J/D). G 2
gi0, loai bo thirc dn con thira, do trong lwong va cung cip thém 500g thirc 3n trong thoi
gian 2-4 gior. O thoi diém 4 gid, loai bd thirc 4n con thira, do trong lugng va cung clp
thém 300g thtrc an trong thoi gian 4-6 gid. O thoi diém 6 gid, loai bo thirc &n con thira
va do trong lugng. Liy cac miu mau & thoi diém (6,75 gid). Sau d6 cung cip cho ché
500g thirc an qua dém. Vao cac budi sang ngay 1-4, loai bo thirc &n con thira, do trong
lugng va 1y mau mau tir mdi dong vat. Sau d6 vao cac ngdy 1-3, cung c4p cho cho 500g
thire &n trong thoi gian 24 gid. Vao ngay 4, cho dugc quay lai phan thirc in théng thudng
cua chung (260 g).

Phép do su nap thirc an thém: Vao ngay 7, 14 va 28, dong vat thtr nghiém duoc dua ra
were given 6 hours to dé tiéu thu thirc An hang ngay ctia ching (260 g). Khi két thuc
khoang thoi gian nay, thirc an con lai bat ky dugc thu lai va can.

Phép do khéi lugng co thé: Khéi luong co thé duoc do & thoi diém tiéu chuén va cac
ngay 2, 4,7, 10, 14, 18 va 28. Khéi lugng co thé tiéu chuin thu duoc & trang thai doi.
Khéi lugng co thé thu duoc & cac ngay 2 va 4 1a khong d6i. Déi véi dong vat duge didu
tri bang chét dan thudc, tit ca khéi luong co thé khac thu duoc & trang thai d6. Déi véi

dong vat dugc diéu tri béng GDF15, khéi luong co thé dugc xac dinh vao cac ngay 7-
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28 khong d6i vi dong vat dugc cung cép thirc n lién tuc dé kich thich sy thém in va

phuc hdi trong luong.

Hiéu qua cua lién hop thir nghiém GDF15-axit béo theo sang ché & cho cho n thirc in
Muc tiéu thir nghiém: D& thir nghiém hiéu qua ciia viée sir dung dudi da dbi chimg st
dung chét dn thubc va 0,015mg/kg hodc 0,005mg/kg thé lién hgp GDF15-gbc axit béo
theo sang ché & su nap thirc an trong su thiét dit chinh x4c (6 gio) va trong thoi gian 96
gi0 & ch6 Béc-gié (Trong thir nghiém nay, nhanh sir dung chét din thudc dugce tién hanh
truée nhanh st dung hGDF15 & tit ca cac con ch6). Liy miu huyét twong & cac thoi
diém khéac nhau trong subt thoi gian 14 ngay sau khi ding liéu ¢ do profin PK ciia hgp
chét nay. Xac dinh khdi lwgng co thé trong sudt thir nghiém.

Dong vat: Khoi lugng co thé tiéu chuan va diéu tri

Trong lugng Diéu tri Trong luong Diéu tri

ID cho (kg) (kg)

29 12,75 Chét dan thudc 12,85 5ug/kg hGDF15
57 13,35 Chét din thudc 13,80 5ug/kg hGDF15
61 9,30 Chét dan thubc 9,45 5pg/kg hGDF15
77 10,70 Chat dan thubc 11,15 5pg/kg hGDF15
45 11,90 Chét dan thubc 12,20 15pg/kg hGDF15
50 13,00 Chét dan thude 13,05 15pg/kg hGDF15
59 14,20 Chét dan thudc 14,65 15pg/kg hGDF15
72 8,80 Chét dan thudc 9,05 15pg/kg hGDF15

Bang 3

Tién trinh ding: Viéc ding chit din thudc dugc tién hanh sau khi ghi nhan khéi lugng
co thé tiéu chuin va ldy miu mau. 52ul/kg ciia 30 mmol/I Chit din thudc Natri Axetat
pH 4 (52 pl/kg) duge dua vao dong vat chét din thubc bang cach tiém dudi da. Tién
hanh viéc ding GDF15 sau khi ghi nhan khéi luong co thé tiéu chuan va 14y miu mau.
Cung cip lién hop GDF15-gbc axit béo & dang dung dich 1,20mg/ml va ding chat dan
thudc bang cach tiém duéi da sau khi pha lodng & 0,015mg/kg va 0,005mg/kg. Pha lodng
dung dich gbc GDF15 dé duy tri 52ul/kg duge van chuyén & nghién ctru trude.

Thu méu: Thu mdu mau cho nhanh chét din thudc va nhanh diéu tri theo nghién ciru.

LAy mAu tir tinh mach d4u va c¢d (3ml, trong cac bng chira EDTA va chit trc ché proteaza
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Diprotin A va Aprotinin) va dat trong da cho t6i khi ly tdm & 3,000 vong/phut trong 20
phut & 4°C. Phan bd huyét twong thanh céc phéan phan uéc va hru trit & -70°C cho t6i
khi phén tich. La‘iy mau & céc thoi diém sau: 0, 6,75, 24,75, 48,75, 72,75 va 96,75 gio.
Thu miu bd sung & cac ngay 7, 10 va 14.

Do su nap thirc an: Do su nap thire &n trong ca hai nhanh chét dan thubc va diéu tri cta
thir nghiém. Bét ddu do su nap thirc n tiry ¥ do 45 phut sau khi dung lidu. Phép do su
nap thirc An niy bao gdm hai pha: do céap tinh (0-6 gid) va do c4n man tinh (0-96 gio).
Tir 0-2 gidy, cung cip cho ché 500g thirc #n tidu chuin (ché do an Hill’s J/D). O 2 gio,
loai bo thirc dn con thira, do trong lugng va cung cip thém 500g thirc #n trong thoi gian
2-4 giv. O 4 gio, loai b thirc 4n con thira, do trong lugng va cung cAp thém 300g thirc
an trong thoi gian 4-6 giv. O 6 gid, loai bd thirc dn con thira va do trong lugng. Lay céac
mAu méu & thoi diém nay (6,75 gid). Sau d6 cung cip cho ché 500g thirc in qua dém.
Vao cac sang ngay 1-4, loai bd thirc an thira, do trong lugng va 14y miu mau tir mdi
dong vat. Sau d6 vao céc ngay 1-3, cung cép cho ché 500g thirc in trong thoi gian 24
gi0. Vao ngay 4, cic con ché nay duoc quay v& phin an thong thuong cia chiing (260
g)-

Céc phép do su nap thuc an bd sung: Vao cic ngay tir ngdy 7 dén 14 & nhanh st dung
chét din thudc va tir ngay 7 dén 28 trong nhanh diéu tri, dong vat nghién ciru duge cho
6 gir dé tidu thu thirc an hang ngdy ctia né (225 g). Tai thoi diém két thic giai doan nay,
thu thirc an thira bit ky va do trong lugng. Mot 14n mot tuln, tién hanh phép do tai thoi
diém x4c dinh vé sy tiéu thu thirc an. Po sy tiéu thu 225g thic dn & 1, 2, 4 va 6 gid sau
khi cho an dé x4c dinh phan #n ctia mdi con ché di trd lai binh thudng.

Do khéi luong co thé: Po khdi lugng co thé trong ca hai nhanh chét din thudc va didu
tri theo nghién ctru. Trong nhanh chét din thudc, do khéi lugng co thé & thoi diém tidu
chuén va cac ngay 2, 4, 7, 10 va 14. Trong nhénh diéu tri, do khdi lugng co thé & thoi
diém tiéu chuln va cac ngay 2, 4, 7, 10, 14, 17, 21, 24 va 28. Khdi lugng co thé duoc
do & ngay 2 va 4 1a khong doi. T4t ca khéi lugng co thé khac duoc do & trang thai doi.

Lién hop ctia Vi du 2 dugc thir nghiém & céc thir nghiém trén

Liéu don sc cho cho

Liéu Thoi gian tac dong
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(ug/kg) Su thay | Su thay ddi | (0-96 gid) Sy giam | Sy giam Khoi
d6i khéi | nap thic an nap thic | lwong co thé (BW)
luong co | (% chit dan in  (FD) | (ngay)
thé (%) | thudc) (ngdy)

(6 14 | (0-6 giod)
ngay)

5 -5 55 45 7 14

15 -5 60 38 9 14

50 -13 50 26 7 18

dGDF15 |---- 31

(50ug/kg)

Bang 4

Thé lién hop GDF15 cai thién cac phép do & cac bénh chuyén héa bao gbm céac loai
bénh dai thdo dudng va bénh gan nhiém m& & chudt béo phi

Chudt béo phi do ché d6 an duoc ding mét 1in hang tuan bang chét din thubc
hodc Vi du 19Bm (0,5mg/kg/ s.c.) trong 4 tudn. Glucoza va insulin khi khéng nhin in
duge do 2 tuin sau liéu thir nhit, va glucoza va insulin trong mau khi nhin #n qua dém
dugc do 4 tudn sau lidu thir nhit. Vi du 19Bm glucoza khi khéng nhin 4n giam khoang
23% (207,1 mg/dl chét din thubc duge diéu tri bing 160,4mg/dl Vi du 19Bm; p<0.05).
Vi du 19Bm mrc insulin khi khong nhin do6i giam khodng 75% so vi chudt duoc diéu
tri béng chit dan thude (2,1 vs 8,7 ng/ml; p<0.05). Bén tuin sau liéu ban dau, Vi du
19Bm glucoza trong mau khi nhin déi giam khoang 28% (142,7 vs. 199,5 mg/dl; p<0,05)
va insulin khi nhin d6i gidm khoang 78% (0,77 vs. 3,5 ng/ml; p<0.05). Céc d4u hiéu cua
bénh gan nhiém md ciing cai thién béng lidu bbn 14n, mot 1an mot tudn cua Vi du 19Bm.
Vi du 19Bm gan nhiém md giam khoang 57,5% (11,36 vs. 26,73% md& trong gan;
p<0,05) va cic muc do huyét thanh ctia diu hiéu tdn thuong gan, alanin
aminotransferaza (ALT), khoang 58% (46,2 vs. 110,5 U/L; p<0,05). Ngoai ra, Vi du
19Bm lam giam biéu hién & gan cia PNPLA3, gen gy bénh & cac bénh gan tién trién,
khoang 77% (p<0,05).
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Hoat tinh va tinh 6n dinh trong huyét twong cia céc lién hgp chii vin APJ cia
Céc vi du 20 va 21 theo sang ché co6 thé duogc danh gia bang cic phuong phép in vitro

va in vivo sau ddy dugc mo ta sau day.

Thir nghiém dong canxi hAPJ:

Céc té bao 6n dinh Chem-5 APJ (Millipore # HTS068C) dugc dan mong vao dia
384 giéng v6i 10.000 té bao/giéng trong 25 ul mdi truong sinh truéng, sau d6 sinh truéng
24 gidr & 37°C bang ti 4m nudi cdy md. Mot gid trude khi thir nghiém, thém 25ul/ giéng
thubc nhuém FLIPR Calcium 4 (Molecular Devices R8142) véi probenecid 2,5mM, va
U cac té bao mot gid biang ti 4m nudi cdy md 37°C. Hoa tan cac peptit trong HBSS,
HEPES & chét dém BSA 0,1%, va pha lodng lién tiép 10-14n, tir 50uM dén 5pM, ba 1an.
FLIPR Tetra duoc st dung dé thém peptit vao t€ bao vai thude nhudm (1:5, véi n&‘)ng
do peptit cudi ciing trong khoang tir 10uM dén 1pM). Thudc nhuém FLIPR bén trong té
bao phat huynh quang sau khi gin két v6i canxi, trong khi huynh quang tir bén ngoai té
bi gidu di. Do huynh quang bing céach sir dung budc song kich thich 470-495 va bude
song phat xa 515-575 trén FLIPR Tetra. Viéc doc dugc tién hanh trong tong thoi gian 3
phit, bt ddu tir 10 gifly trude khi thém peptit. Tinh cAc gia tri tdi da-tdi da va vé& dd thi
v6i mdi ndng dod peptit, va sir dung phdn mém GraphPad prism dé tinh céc gia tri ECso

& cac diém uodn cua duong cong, doi vai su kich thich dong canxi bang cac peptit.

Thit nghiém in vivo:
Hoa tan thé lién hop trong PBS (Mubi dém phosphat) dén ndng do 1mg/ml dé tao thanh
dung dich lidu. Dung dich lidu dwgc ding qua dudng tinh mach cho chudt Sprague-
Dawley duc qua tinh mach bén ciia dudi & thé tich Iml/kg khéi lugng co thé, twong tng
vé6i lidu 1mg/kg. LAy cdc mAu mau tinh mach tir 6ng tinh mach cb & céc thoi diém quy
dinh sau khi dung lidu va dit ngay trén da wét. Ly tAm cdc miu nay & 4C, véi dich ndi
huyét twong duoc chuyén vao 6ng nghiém sach dé phén tich.
Thir nghiém sinh hoc:
Chuén bi dudng cong tiéu chudn: Didu ché dung dich gbc bang cich hoa tan thé
lién hop peptit trong nuée dén 1 mg/ml. Tron 10ul dung dich gbc v6i 990ul.
huyét twong ctia chudt dé tao thanh dung dich gbc hoat dong ctia 10,000 ng/ml
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trong huyét twong. Pha lodng lién tuc dung dich nay trong huyét tuong dé tao
thanh cdc mau chudn 5000, 1000, 500, 100, 50, 10, 5 va Ing/ml.
Chun bi mAu va miu chuén: chuyén 25uL. miu huyét trong hoic mau chuén vao
dia sach. Thém 150uL axetonitril:MeOH (1:1) chira 100ng/ml glyburit lam mau
chuin noi vao mdi lo phan tmg va khudy dia dé tron cac thanh phén. Ly tim dia
& 4000 vong/phut & 4C. Chuyén 125uL dich ndi vio dia sach, tron véi SOuL nude
va phén tach LC/MS.

Thir nghiém LC/MS:
HPLC: Agilent 1290 HPLC vé6i miu tu dong
Cot: MAC-MOD ACE C18, 3um, 30mm x 2,1mm i.d.
Pha di dong A: axit formic 0,1% trong axetonitril
Pha di ddng B: axit formic 0,1% trong nudc

Chuong trinh Gradien:

Thoi gian Dong  Pha di Pha di dong

(phut) (mL)  dong A(%) B(%)
0 0,7 98 2

0,5 0,7 98 2

1,5 0,7 5 95
2,5 0,7 5 95
2,6 0,7 98 2

3,1 0,7 98 2

Khéi phd: AB Sciex 6500

Diéu kién MS Q1 (m/z+) 809,3; Q3 (m/z+) 923,7; DP: 60; CE : 25
Phan tich dit liéu: Thu duge dit liéu MS va phan tich bing cach sir dung Phin mém
WatsonLIMS v7.4.
Hoat tinh va do dn dinh cta thé lién hop chét chii van APJ theo sdng ché sir dung céc

thir nghi€ém da dugc mo ta ¢ trén

Tinh On dinh trong
_ ECso dong Ca* . _
Peptit huye€t turong in vivo
hAPJ [nM]

t% [h]
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pE-R-P-C*-L-S-C*-K-G-P-
(D-Nle)-NH(Phenetyl) 3 0,9
(disulfua C*-C7)
pE-R-P-R-L-C*-H-K-G-P-
Nle-C*-F-OH(Disulfua CS-| 1,04 0,7
C!2) (SEQ ID NO: 138)
Vi du20A

2479 L
Vidu2lA

65 7,4
Vidu21lB

839

Bang 5

Hoat tinh va tinh 6n dinh trong huyét twong ctia thé lién hop oxytoxin ctia Vi du
26A va 26B theo sang ché c6 thé duoc danh gia bing cac phuong phap in vitro va in

vivo sau ddy dugc mo ta sau day.

M0 ta thtr nghiém In vitro:
Nguyén liéu & phuong phép
Chuén bj dia hop chét

Diéu ché cac hop chit duoc cung cip trong DMSO va cubi ciing 1a diéu ché trong Dung
dich dém thir nghiém Eurofins Discovery Services GPCRProfiler® dén ndng do cao gip
ba 14n so v6i ndng d6 thir nghiém cudi ciing. Tuong tur, cac d6i chimg sir dung chit din
thubc va dbi chiing duong dugc chudn bi d& dam bao tit ca cac thu nghiém duogc kiém

soat thich hop.
Déi chimg tham chiéu

bich GPCR Chét chu van tham chiéu Emax
oT Oxytoxin 1,25uM
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Chuén bj tit ca cac giéng bang cach sir dung chit dém thir nghiém Eurofins Discovery
Services GPCRProfiler®. Chat dém thir nghiém GPCRProfiler® 1a dung dich mubi can
bing Hanks (Hanks Balanced Salt-Solution HBSS) dugc ci bién trong d6 HBSS dugc
bd sung dé chira 20mM HEPES va 2,5mM Probenecid & pH7,4.

Thir nghiém dong canxi

Thir nghiém chét cha van

Dan méng hop chét dugc cung cip dugc hai 14n v6i mbi ndng do duge thir nghiém.
Chét chil van tham chiéu, oxytoxin, dugc chun bi theo cach tuong tu dé dong vai tro
nhu dbi chimg thtr nghiém. Chét chi van tham chiéu, oxytoxin, dugc chita & Emax (&
ndng do ma & d6 chét chi van tham chiéu dem lai phan tng tdi da).

Thtr nghiém chat chii van duoc tién hanh trén thiét bi FLIPRTETRA trong d6 cac hop
chét tht nghiém, céac dbi ching st dung chit dan thudc, va chét cha van tham chiéu
duogc thém vao dia thir nghiém sau khi dudng co s¢ huynh quang/phét quang dugc hinh
thanh. Thir nghiém chét chi van c6 tong 180 gidy va duoc sir dung dé danh gia mbi kha
ning cta hop chit dé hoat héa mdi GPCR thir nghiém.

Sau khi hoan thanh thtr nghiém chét cha van ba phut, u dia thir nghiém & 25°C thém bay
(7) phut.

X ly dit liu

T4t ca cac dia duoc dua vao cac diu chinh dudng co s& thich hop. Khi cac diéu chinh
tiéu chudn duoc tién hanh, xuét ra gia tri huynh quang/phat quang toi da va dit liéu duoc
thao tac dé tinh toan phﬁn tram hoat hoa va ph?m tram e ché. Gia tri am tir 0 dén -30%
c6 thé 12 két qua cuia cac bién ddi sinh hoc. Su tinh toan thao tac dit liéu nhu sau: (RLU
t6i da)-( Avg.tiéu chuin)) / ((Avg.duong tinh)-(Avg. tiéu chuin))

M0 ta thir nghiém in vivo:

Hoa tan thé lién hop trong PBS (Mubi dém phosphat) dén ndng d6 3mg/ml dé tao thanh
dung dich liéu. Dung dung dich lidu theo dudng tinh mach cho chudt Sprague-Dawley
duc qua tinh mach bén ctia dudi & thé tich 1ml/kg khéi lugng co thé, twong tmg véi lidu
3mg/kg. Mau mau tinh mach duge 14y tir 6ng tinh mach & ¢4 tai cac thoi diém quy dinh
sau khi ding lidu va duoc dit ngay lap tirc vao da kho. Ly tAm cac miu nay & 4C, chuyén

dich ndi huyét twong vao éng nghiém sach dé phan tich.

Phéan tich sinh hoc:

-90-



30894

Chudn bi dudng cong tiéu chuin: Diéu ché dung dich gbc bang cach hoa tan thé lién hop
peptit va peptit vao hai lo phan Uing tach bi€t trong dimetylsulfoxit dén 1 mg/ml. Tron
10uL mdi dung dich gbc véi 980uL huyét twong chudt dé tao thanh dung dich gdc hoat
dong & 10,000ng/ml trong huyét twong. Lan lugt pha lodng dung dich nay dé tao thanh
mau chuin 5000, 1000, 500, 100, 50, 10, 5, 1, 0,5, va 0,1ng/ml.

Diéu ché miu va miu chudn: Chuyén 25uL miu huyét twong hoic mau chuin vao dia
sach. Thém 150uL axetonitril bao gdm 100ng/ml glyburit 1am mau chudn ndi vao mbi
lo phan tmg va cac dia dugc khuat dé tron cac thanh phan. Ly tAm dia & 4000 vong/phiit
& 4C. Chuyén 125uL dich ndi vao dia sach, tron véi 150uL nuée va phan tich bang
LC/MS.

Thir nghiém LC/MS:

HPLC: Agilent 1290 HPLC v6i miu tu dong

Cot: MAC-MOD ACE C18, 3um, 30mm x 2,1mm (i.d.)

Pha di dong A: axit formic 0,1% trong axetonitril

Pha di dong B: axit formic 0,1% trong nuéc

Chuong trinh Gradien:

Thoi gian (phut) Dong (mL.) Pha di dong A(%) Pha di dong B(%)
0 0,7 98 2

0,5 0,7 98 2

2.0 0,7 2 98

2,5 0,7 2 98

2,6 0,7 98 2

3.0 0,7 98 2

Khéi phd: AB Sciex 6500

biéu kién MS peptit Q1 (m/z+) 945,20; Q3 (m/z+) 687,27; DP: 140; CE : 39

Diéu kién MS lién hop peptit: Q1 (m/z+) 1270,85; Q3 (m/z+) 468.30; DP : 140; CE : 77
Phan tich dit liéu: Thu dugc dit liéu MS va analyzed st dung Phin mém WatsonLIMS
v7.4.

Hoat tinh va d6 6n dinh cta thé lién hop axit béo oxytoxin theo sang ché theo cic thir

nghi€ém da dugc mo ta & trén
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Tinh 6n dinh trong huyét

Peptit ECso dong Ca** OT [nM] | tuong in vivo
t% [h]

Vidu 26A 8,4 46

Chat tuong tu

oxytoxin khong

duoc lién hop 7,8 0,6

Vi du 13 cua

W02014/095773

Bang 6

Vidu 13 ctia WO2014/095773 duogc thé hién sau day:

Thé lién hop oxytoxin-axit béo theo sang ché minh hoa su tang chu ky béan rd 75 14n so

v6i chit twong tu oxytoxin khéng duoc lién hop.

Hoat tinh va tinh 6n dinh trong huyét twong ctia lién hgp AgRP ctia Vi du 27A
va 27 B theo sang ché c6 thé dugce danh gia bing cac phuong phap in vitro va in vivo

dugc mo ta sau day.
A) Cach thtrc thit nghiém HTRF cAMP:

CAy chuyén cua té bao HEK293/MC4R
Té& bao: dong té bao 6n dinh HEK293/MC4R
MBbi trudong ddy du: DMEM/F12 1:1 (Gibco, Cat. No. 11039, Péi véi thir
nghiém, moi trudng khong phenol dé Cat. No.21041)
10% FBS (bét hoat bing nhiét, Gibco, Cat. No. 10082)
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200pg/mL Geneticin (Gibco, Cat. No. 10131)
15 mM Hepes (GIBCO, Cat No. 15630)
2mM L-glutamin (GIBCO, Cat No. 25030)
Binh phan tmg: Binh xtt Iy nudi cdy mé 150cm? (Corning, Cat. No. 430825).

— MB0i trudng tao diéu kién hit
— Rua bang 25mL DPBS (Gibco, Cat. No. 14190), sau d6 hit n6
*FBS trc ché diéu tri Trypsin-EDTA.
— Thém 2,5mL 0,05% Trypsin-EDTA (Gibco, Cat. No. 25300)
— Pé yén trong vai phut, sau d6 g6 vao binh vai phut dé tach céc té bao
— Thém 25mL moi truong ddy da dé dirbf xir Iy Trypsin-EDTA
*Chuén bi té bao cho cac thir nghiém, moi trudng day di khong phenol d6
duogc st dung.
— Hut bing pipet nhe nhang vai 1an dé tao huyén phu cac té bao két tu
— Chuyén huyén phi vio dng ly tAm 50mL
— Quay ¢ 1200 vong/phut trong 3 phut
— Hut dich ndi
— Phén tan cac té bao bang cach g nhe vao day
— Thém 5-10mL méi truong ddy du, sau d6 tao huyén phu bing cach hut bing
pipet nhe nhang
*Chudn bi c4c té bao cho cac thir nghiém, méi truong diy du khong phenol
dé dugce str dung.
— Chuyén 0,5mL huyén phi vao lo dung mau ddi véi Vi-cell
— DPém sb té bao biang cach sir dung Vi-cell *Ghi lai mat do té bao Record cell
density va kha ning séng sét moi 1an
— Chuyén 1-3x10° t& bao vao binh phan tmg 150cm méi
Trong 3 ngay: 3x10° t& bao/binh
Trong 4 ngay: 1x10°té bao/binh
~ U &37°C v6i 5% CO2

Céy té bao cho cac thir nghiém HTRF cAMP (Mot ngay trudce khi thir nghiém)

e Chuén bi huyén phu té bao trong nhu trong phan ciy chuyén
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e Pha lodng huyén phu dén 2,34 x 10° t& bao/mL
*13mL 14 da cho mot dia 384 giéng.

e Phan tan 30uL huyén phu té bao vao mdi giéng cia dia sach 384 giéng Poly-D-
Lysin BIOCOAT (Becton Dickinson, Cat. No. 354660): 7000 té bao/giéng

*Pfia phil Poly-D-lysin 14 cin thiét trong thir nghiém nay.

*Khoéng co t€ bao cho céc gieng theo tiéu chuan cAMP

e U & 37C v6i 5% CO2 qua dém

Thi nghiém HTRF cAMP
1. Chuén bj chét phan tmg
e [IBMX 1M

IBMX (MW  22225g/mol, ACROS Cat.

mg

DMSO (Sigma Aldrich, Cat.

L
Luu trir & 4°C

e 40mg/mL dung dich BSA

No.

No.

Albumin huyét thanh clia bo (Sigma

mg
dH,O

Luu trit ¢ 4°C

228420010)
111

D2650)
500u

A7030-50G)
200

SmL

e Img/mL (176uM) dung dich nudc cai AgRP (trong HBSS/ 2mg/mL BSA)
R&D dau tan cing C AgRP ctia ngudi (Cat.No. 3726-AG-100)
1x Dung dich mudi dém Hanks (HBSS) (Gibco, Cat. No. 14065, w/Ca va Mg)

L
40mg/mL dung dich BSA
Luu trit § 4°C

¢ 2mM dung dich nuéc cai NDP-aMSH

-9Y-
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NDP-aMSH (MW 1646.9, Bachem, Cat. No. H1100) Img/lo
dH2O
304u
L
*Khi hoa tan, phan tin phan phén udc 10uL vao éng nghiém 200uL, sau d6 luu
trit & -20C
e Dung dich dém thir nghiém 1

HBSS
10m

L

IM Hepes (Gibco, Cat. No.15630)
0,2

mL

M IBMX
20u

L

*Pé tranh su két tia IBMX, khqu dung dich dém cho t6i khi tan hoan toan.

e Dung dich dém thir nghiém 2

HBSS
20m

L

M Hepes (Gibco, Cat. No.15630)
0,4

mL

IM IBMX
40u

L

40mg/mL BSA solution
0,25

mL

* P& tranh su két tha IBMX, khudy dung dich dém cho t6i khi tan hoan toan.
e 6nM NDP-aMSH dbi vi chudn do IgG va chuan do AgRP
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2uM NDP-aMSH (pha loang 1000 1lan dung dich nuéc céi)

10,8
uL
Dung dich dém thir nghiém 1
3600
ulL

*Vi du cho mét thir nghiém 384 giéng

e 120nM AgRP cho chuan do IgG
Dung dich nuéc cai dugc pha lodng 10 lin  (17,6uM)

26u
L
Dung dich dém thir nghi¢m?2
3800
ul

*Vi du cho mot dia 384 giéng

e dung dich hoat ddng NDP-aMSH dé chuin d6 (xem cac chét phan tng)
e Dung dich hoat dong AgRP dé chudn d6 (xem céc chit phan tmg)

e Dung dich hoat dong IgG dé chuan dd (xem cac chét phan tmg)

e Dung dich tiéu chudn cAMP (xem cac chat phan ting)

2. Thi nghiém (céch thirc 2 budc)

Kit thir nghiém: kit Cisbio cAMP HiRange HTRF (Cat. No. 62AM6PEB)

— Chuén bi hdn hop IgG/AgRP (1:1)
e Tron 15ul dung dich hoat dong IgG va 15ul. AgRP 120nM, sau d6 u trong 1
gi0 & nhi¢t d mdi trudong
— Chuén bi dia thir nghiém
e Loai bd mdi trudng nudi cdy bang cach dao nguoc dia thir nghiém 384 giéng
chira céc té bao trén Wipeall, sau d6 v nhe dé loai bo mdi trudng nudi cly.

e Thém 100puL DPBS vao mbi giéng va loai bo theo cling cach thire
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*Khi loai bd PBS, chuyén sang budc tiép theo nhanh nhat dé tranh bi kho

o Chuyén 10pL céc chit phan tmg sau vao mdi giéng dua vao sy xép miu

Tiéu chuin cAMP  tiéu chuén cAMP

Déi ching 4m dbi v6i chudn d6 cAMP : Pha lodng bang kit HTRF

Déi ching dwong . dbi chimg dwong cAMP bing kit
HTRF

Chuén d6 MSH : Dung dich dém thir nghiém 2

Chuin d6 AgRP - dung dich hoat dong AgRP

Chuén 6 IgG _ : hon hop IgG/AgRP

Péi ching 4m dbi véi thir nghiém té bao: Dung dich dém thir nghiém 2

— Quay nhanh dia dia 384 giéng & 1200 vong/phut
— U té bao trong 15 phiit & nhiét dd mdi trudong

— Thém 10pL céc chét phan Ung sau vao mdi giéng dwa trén su sip xép miu cla

ban

tiéu chuin cAMP : Dung dich dém thir nghiém 1

Déi ching 4m dbi v6i chuan 46 cAMP : Dung dich dém thir nghiém 1

Péi chimg duong
Chuin d6 MSH
Chuin do AgRP
Chuén d6 IgG

Doi chirng 4am doi voi tht nghiém té bao

— Quay nhanh dia 384 giéng & 1200 vong/phut
— U té bao thém 30 phit & nhiét @ moi truong

: Dung dich dém thir nghiém 1
: Dung dich hoat dong MSH

: dung dich MSH 6nM

: dung dich MSH 6nM

: Dung dich dém thir nghiém 1

*Thoi gian 0 nay khong qua chinh x4c. +/- 5 phut 1a 6n theo dir liéu xay dung

thir nghiém.

— Thém 10uL. cAMP-d2 (pha lodng 1:4 trong chét dém lysis dugc cung cip & kit)

*Cha y!! Vé6i ddi chimg am, khong c6 cAMP-d2, nhung c6 chét dém lysis
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— Thém 10puL Cryptat chéng-cAMP (pha loang 1:4 trong chét dém lysis duoc cung

cp trong kit)
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— Quay nhanh & 1200 vong/phut.

— U dia thtr nghiém trong 45 -60min & nhiét d6 moi trudong.

— Chuyén 30puL mdi miu vao nudi cly méd dwgc xir ly bang dia thir nghiém 384

giéng polystyren tring (Corning, Cat. No. 3572)
— Quay nhanh & 1200 vong/phut.
— Po huynh quang bang thiét bi phan tir M5 hodc M5e bing thiét 14p sau.

Thiét 14p thiét bi phan tir M5/M5e

Loai thtr nghiém

Huynh quang phén giai theo thoi gian

Integ tri hodn

50us

Integration 400us
Poc Doc dinh
Budce séng Ex 314nm/Em668nm Cutoff 630nm

Ex318nm/Em570nm Cutoff 570nm

Tron ty dong

Hiéu chuén tu dong Bat

D0 nhay Reading 75

PMT Bat

Dia 384 giéng tidu chuan oparque

Thoi gian cai dat

Tt

Ul tién bude séng cot

Uu tién cot

Toc d9 van chuyén

Thong thuong

Doc tu dong

Tt

B) Thir nghiém MC3 cAMP

Céc nguyén ligu:

Té& bao: dong té bao dn dinh HEK293/MC3R
MBoi truomg ddy da:  DMEM/F12 1:1 (Gibco, Cat. No. 11039)

10% FBS (Bét hoat béng nhiét, Gibco, Cat. No. 10082) x

200pg/mL Geneticin (Gibco, Cat. No. 10131)
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2mM L-glutamin (GIBCO, Cat No. 25030)
Binh phan trng: binh xtr ly nudi cdy md150cm? (Corning, Cat. No. 430825).
Dung dich dém thir nghiém

HBSS (Gibeo - 14175-095)
10m
L
Hepes IM (Fisher, Cat. No. BP299-1)
0,2
mL
500mM IBMX (MW 222.25 g/mol, ACROS Cat. No. 228420010)
40ul
BSA
0,25%
bia

Dia day tron rin 384 giéng, Greiner bio-one (Cat no. - 781080)

Phuong thire thir nghiém (Phuong thirc chit dbi khang):
I.  Mai trudng tao diu kién hut
II. Rurabing2,5mL DPBS (Gibco, Cat. No. 14190)
NI. Thém 2mL Trypsin-EDTA 0,25% (Gibco, Cat. No. 25200-056)
IV. D& binh phan Gng vai phut trong ti 4m, go vao binh phan tng vai 1an dé tach té
bao.
V. Thém 10mL méi trudng ddy du dimg xir Iy Trypsin-EDTA va tron manh bang
céch hut bang pipet nhe nhang vai 1dn d& tao huyén phu céc té bao két tu
VI. Chuyén 1,5ml té bao vio binh phan tmg dung tich 150cm méi chira 20ml moi
truong diy du
VII.  Chuyén huyén phii con lai vao éng ly tim 50mL
VII. Quay & 1200 vong/phut trong 4 phut. Hut dich nbi
IX. Thém 6mL dung dich dém thir nghiém vao éng nghiém va tao huyén phu thé bao
bang cach hut bang pipet nhe nhang
X.  Chuyén 0,5mL huyén phu vao lo miu déi véi Vi-cell va thém tiép 0,5ml PBS.
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XI. Dém sb luong té bao bang cach sir dung Vi-cell *Ghi lai mat do t& bao va ty 18
séng so6t mdi lan
i. Dat cac té bao trén dia & 4K/giéng trong 10ul/giéng ciia dung dich
dém thtr nghiém bao gE‘)m IBMX.
ii. D& dia trong td 4m ~30 phit true khi bit dau tir nghiém trén cac

té bao huyén phu.

Sau d6 1a phuong thitc cAMP hai budc dé xac dinh cAMP.
Tién trinh
I.  Thém 5ul AgRP duoc diéu ché & 3x trong dung dich dém thir nghiém vao
10ul/giéng té bao chi véi cac giéng chét dbi khang.
II. Thém 5ul chit dém vao giéng dbi ching dwong (cac giéng s& c6 NDP-a-MSH).
III. U dia &37°C trong ~20 phut.
IV. Thém 5ul/giéng chét chi vAn EC80 (NDP-a-MSH) dugc diéu ché & 4X vao cic
giéng bao gdm AgRP DRC.
V. Thém 5ul/giéng chit chu vAn (NDP-a-MSH) DRC dugc didu ché & 4X (ndng do
cao nhét cubi ciing 1a 100nM) dé tinh toan EC50 NDP-a-MSH
VI.  Chi thém chét dém vao ddi chimg am.
VII.  Quay xung dia 384 giéng va 0 cac té bao trong 30 phut bing ti 4m.
VIIL.  Thém 10pL céc chét phan tmg sau vao mdi giéng:
a. 10pL cAMP-d2
b. *Cha y!! Vé6i ddi chimg 4m, khong thém cAMP-d2, nhung chi chit dém
lysis va 10ul/ giéng Tb-cryptat
c. 10 pL Cryptat khang-cAMP
d. Quay xung dia va u trong 60 phuit ¢ nhiét d phong.

C. M0 ta thlr nghiém in vivo:

Hoa tan 10 nanomol lién hop trong 300puL PBS (mudi dém phosphat) dé tao thanh dung
dich liéu. Dung dich liéu (300uM) duge dung theo dudng tinh mach cho chudt Sprague-
Dawley duc qua tinh mach bén & dudi (tuong Uing véi liéu 10 nanomol mdi con chudt).

LAy mau qua vét rach & dudi & cac 14n quy dinh sau khi dung lidu va dit ngay 1ap ttrc
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vao d4 kho. Ly tAm cac mau nay & 4C, chuyén dich ndi huyét twong vao 6ng nghiém

sach dé phan tich.

Phan tich sinh hoc:

Chuén bj dudng cong tiéu chuin: Lién hop hai axit béo ctia cac vi du 27A va 27B va
mot peptit AgRP ctia ngudi trudng thanh dugce sir dung dé tao miu chuin. Cac dung
dich gbc chit trung gian ctia m&i AgRP duge didu ché bang cach pha lodng cac peptit
dugc danh diu gbe trong chét pha lodng mau ELISA véi cazein dén 100 ug/ml. Dé thir
nghiém, pha lodng céc chét trung gian dén ndng do tiéu chuan dinh 1a 2500pg/mL va
sau d6 pha lodng 2 lan lién tuc dén 16 diém bao gdm lidu s6 khong tiéu chuan trong mau

ELISA pha lodng v6i albumin huyét thanh ctia bo (BSA).

Pha lodng mAu: Pha loing mAu huyét twong 10 14n va sau d6 1 5 1an lién tiép dén cho

ra 31,250- 14n trong chét pha loang miu ELISA véi BSA.

Phuong phép ELISA 5B1 AgRP ctia ngudi: vi dia 384 giéng duoc phii bing dong 5B1

khang AgRP cta ngudi qua dém & 30uL/giéng trong 1x PBS & nhiét do phong (RT).
Céc dia dugc hut va va phong bé bang chit phong bé trén co s& sira & 90uL/giéng trong
2 gir & RT. Tt ca viéc G thém duoc tién hanh & 30uL/giéng. Hut lai cac dia va cic mau
va mAu chuin dugc thém vao cic giéng trong 2 gid & RT. Sau d6 rira sach céc dia nay
ba lin bing chit dém tiy rira trén co s& phosphat véi tween-20 va thém khang thé da
dong khang ngudi ciia dé dugce biotinyl héa vao cac giéng dé phat hién AgRP lién két
trong 2 gio & RT. Rira lai cac dia va thém chéit phan ung streptavidin duoc danh du
HRP vao cac giéng trong 30 phut & RT. Rura 14n cudi cac dia va thém chat hoa phat

quang vao tt ca giéng va doc cic dia ngay trén Spectramx M5 véi 4nh sang phat ra.

Phén tich dit liéu: Dir lidu tho duoc sip xép va phan tich vé cac thong s6 PK co ban.

Hoat tinh va Do 6n dinh cua thé lién hop AgRP axit béo theo sang ché theo cac thir

nghiém da dugc mo ta & trén:
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Tinh 6n dinh
MC3R EC50 |trong  huyét
Peptit MC4R EC50 o
[nM] teong in vivo
[nM]
t%2 [h]
Vi du 27A (lién h¢
' ( P 18 7 20
mono axit béo)
Vi du 27B (lién h¢
P 167 65 52
di-axit béo)
AgRP 1,7 12 4.4
Bang 7
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Hoat tinh va tinh én dinh trong huyét tuong cta lién hop FGF23 ctia vi du 28A, 28B

va 28C c¢6 thé duge danh gia bang cic phuong phap in vivo duge mé ta sau dy.

Thir nghi€ém hoat tinh in vitro

Egr-1-luxiferaza: Hoat tinh sinh hoc cuia thé lién hop hFGF23-F tinh khiét duoc thir nghiém
bing cac thir nghiém bao cao Egr-1-luxiferaza. Gén két thé lién hgp hFGF23-FA véi thu thé
FGF23 tao thanh sy hoat héa xu6i dong Egr-1 va su biéu hién chi thi luxiferaza dugc diéu
hoa bdi promoto Egr-1. Gen chi thi Egr-1-luxiferaza duoc xdy dung dua trén bio céo cua
Urakawa et al. (Nature, 2006, Vol 444, 770-774). Cac té bao HEK293T dugc nudi ciy
trong dia poly-D-lysin 48 giéng dugc chuyén nap bang gen chi thi Egr-1-luxiferaza,
dang xuyén mang c6 chidu dai diy da cta Klotho va gen chi thi chuin hoéa chuyén nap
(Renilla luxiferaza). Nam gi¢s sau khi chuyén nap, hdn hop chuyén nap duge thay bing 3ml
DMEM cong FBS 1% bao gdm cac ndng d6 duoc phan loai clia protein thir nghiém. Cac té
bao dugce dung giai 20 gid sau khi trong chat dém lysis thu dong (Promega, Cat #E194A)
va hoat tinh luxiferaza dugc xac dinh bﬁng cach sir dung hé thtr nghiém Glo Luxiferaza
kép (Promega, Cat #E2940).

Két qua

Vidu EC50 (nM)
Vidu28B | 1,195
Vidu28C |0,258

Bang 8

Hoat tinh va tinh 6n dinh trong huyét twong cta lién hop serelaxin axit béo clia cac vi
du 29A va 29B theo sang ché c6 thé duoc danh gia bang cac phuong phap in vitro va in vivo

dugc mo ta sau day.

Thir nghiém hoat tinh in vitro # 1:

Nguyén liéu:

DMEM: méi truong F12 (Gibco, cat#11320)
IBMX (Sigma, cat#15879)
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Dia tring day tron rin 384 (Greiner bio-one, cat #781945)
20.000 dynamic-2 cAMP kit (Cisbio, cat#62AMA4PEC)

Adenosin 3’ , 5’ -cyclic monophosphat (Sigma, cat#A9501)

Lién hop dia chét nén cong (dugc sir dung dé bd sung 5 pul chit phan g thir nghiém)
PBS-Gibco (cat#10010-023)

Ky hiéu viét tit | Pinh nghia hoic gii thich

cAMP adenosin monophosphat vong

RXFP1 Thu thé duoc gin relaxin/Insulin

DMSO dimetyl sulfoxiy

HTRF Huynh quang phén giai theo thoi gian dong nhat

8k Tam nghin

cAMP-d2 cAMP duoc danh diu bang thudc nhudm d2

PDL Poly-d-lysin

ul Microlit

@ @

o/N Qua dém

uM Micromol

Min phut

37c 37d6C

3x Ba lan

hr Gio

DMEM:F12 MBoi trudmg Dulbecco's Modified Eagle: Hon hop dinh duéng F-12
(DMEM/F-12)

rhRLX Relaxin ciia ngudi tai to hop

RPMI Moi truong Roswell Park Memorial Institute (RPMI) 1640

FRET Truyén ning lugng cong huéng huynh quang

HEK293 Té bao than phdi ngudi 293

IBMX 3-Isobutyl-1-metylxantin
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nM nano mol

std mAu chudn

con Nong d

PBS Mudi dém phosphat

cpd Hop chat

HS Huyét thanh ctia ngudi
HBSS Dung dich mudi dém Hanks

Phuong thire:

Ngayl: Céy cac té bao RXFP1-HEK293 / HEK293 gbc 8k trong 10ul méi truong DMEM:
F12 trong dia tring duoc phi PDL déy tron

Ngay2: Tién hanh thir nghiém v&i hop chit

Ché @6 chét chi van (téng quan):

e Céc té bao trong 10pl mdi trudng DMEM:F12 @37°¢ O/N
e 5Sul cia 2000uM(4x) ciia IBMX vao t& bao trong 30 phut & 37°
e 5yl ctia 4x hop chat/Serelaxin vao dung dich trén trong 30 phit & 37°¢
(tir bude 3 pha lodng hop chét, 400nM- ndng do cudi 1a cao nhit 100nM)
e 10pl lién hgp cAMP-d2
e 10 pul lién hop Khiang-cAMP cryptat
e Utrong 1 gio & RT
e Doc tin hiéu FRET-Envision 665nm/620nm
Diéu ché hop chét

Serelaxin:

1) Pha lodng dung dich gbc 683,3uM, tirc 1a 11,7ul trong 188,3 PBS pH7,4 dugc pha
lodng 3x l4n trong PBS bing cach chuyén 15ul hop chét thanh 30p1 (ndng d6 cudi 1a
40 pM) —bang tay
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2) Pha lodng 1:10, tirc 13 6pl dung dich & trén trong 54l DMEM:F12 (ndng d cubi la
4 uM) —béng tay
3) Pha lofing 1:10, tirc 1a 10ul dung dich & trén trong 90ul DMEM:F12 (ndng d cubi 1a
400nM) —bang tay
Thé lién hop Serelaxin- FA

1) Pha lodng dung dich gc dén 40uM trong PBS pH7,4 dugc pha lodng 3x lan trong
PBS bing cach chuyén 15ul hop chét vao 30ul
2) Phalodng 1:10, ttc 13 6ul dung dich & trén trong 54pul DMEM:F12 — bang tay
3) Pha lodng 1:10, tic 1a 10pul dung dich & trén trong 90ul DMEM:F12 (pha lodng
1:100)-b§ng tay
Axit béo

1) Pha lodng dung dich gdc dén 40uM trong PBS pH7,4 duoc pha loing 3x lan trong
PBS bang cach chuyén 15u] hop chét thanh 30l

2) Phalodng 1:10, tic 12 6l dung dich & trén trong 54ul DMEM:F12 —bang tay

3) Pha lodng 1:10, tirc 1a 10pul dung dich & trén trong 90ul DMEM:F12 (pha lodng
1:100)- bang tay

Pha loang dudng cong cAMP tiéu chuin:

1. ISOLLI mau chuin cAMP dugc pha lodng trong méi trudng DMEM:F12 vao cot thit
nhét (2800nM)

100p1 méi trudng DMEM:F12 vao 10 c6t tiép theo (1-11)

pha lodng 3x, bing cach chuyén 50ul vao 100pl

20ul dung dich tir bude 3 vao cac giéng thich hop ciia dia dudng cong tiéu chuén

10u1 thé lién hop khang-d2 & khang-cAMP cryptat

N o

U trong 1 gid & nhiét do phong
7. Doc tin hiéu FRET—Envision 665nm/620nm
Phén tich:
Nong d6 nM cAMP 1a Log (x) dugc chuyén bang cach str dung phan mém Graph pad prism

Luong cAMP dugce ndi suy tir dudng cong tiéu chuan sir dung hdi quy phi tuyén 4 thong sd.
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Céc gia tri ndi suy dugc chuyén thanh nM st dung phép bién déi 10°Y
Lugng cAMP dugc tinh dugc tao dd thi ndng d6 hop chét, sir dung hdi quy phi tuyén 4 thong

/4
A

sO
Két qua

Hop chét EC50 (nM)

Serelaxin 1,12

Thé lién hop Serelaxin-F Vi du 29B 4,51

Bang 9

Hoat tinh in vitro khi ¢6 mit albumin huyét thanh ciia bd va huyét thanh ctia nguoi # 2:
Nguyén li¢u:
DMEM: mdi truong F12 (Gibco, cat#11320)
IBMX (Sigma, cat#15879)

dia tring déy tron rin 384 (Greiner bio-one, cat #781945)

20,000 dynamic-2 cAMP kit (Cisbio, cat#62AM4PEC)

Adenosin 3’ , 5’ -monophosphat vong (Sigma, cat#A9501)

Lién hop dia chit nén cong (dugce sir dung dé thém 5pl chat thir nghiém)
PBS-Gibco (cat#10010-023)

1M HEPES Gibco (cat-15630-080)

1X HBSS Gibco (cat-14175-095)

Dung dich d&m thir nghi€ém - 1IxHBSS + 10mM HEPES

Albumin huyét thanh ciia bo cat# A2153 (Sigma-Aldrich)

Sigma Aldrich —H4522 (huyét thanh ctia ngudi)

Diéu kién:
e 600uM BSA
e 4% huyét thanh ciia ngudi
e 10% huyét thanh ciia ngudi (Sigma aldrich —H4522)
e Dung dich dém thtr nghiém
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Hop chét thir nghiém:
e Serelaxin

e Serelaxin-FA (Vi du 29A)

Xir 1y hop chét:

Serelaxin-: Dung dich gbc 13 (796,57uM) tic 1a 4,75 mg/ml MW 1a 5963 Dalton
10ul dung dich gbc serelaxin dugc hoa tan trong 190ul PBS, ndng do cudi 1a 40uM,
dwoc pha lodng 3x 1in bang cach chuyén 30ul vao 60ul dung dich dém thir nghiém

dudng cong 11 diém, (A2-A12) diém 1213 0.

Thé lién hop Serelaxin-FA: Dung dich gdc 14 (287,79 uM) tic 1a 2,6 1mg/ml MW 1a 9069
Dalton
27,798 ul dung dich géc serelaxin duoc hoa tan trong 172,2ul PBS, néng d6 cudi 1a
40uM, pha lodng 3x l4n bing cach chuyén 30ul vao 60ul dung dich dém thir nghiém
dudng cong 11 diém, (A2-A12) diém 1213 0.

Didu ché dung dich gbc BSA:

Vi BSA 666,66 uM: tao dung dich dém thir nghiém 30ml b\;ing cach hoa tan 1,32gm BSA
Véi BSA 600uM: tao dung dich dém thir nghiém 30ml bﬁng cach hoa tan 1,18gm BSA
Khong BSA, chi c6 dung dich dém thir nghiém

Huyét thanh ctia ngudi

V6i HS 4,44%: 1,34ml trong 28,66ml dung dich dém thir nghiém
V6i 4% HS: 1,2ml trong 28,8ml dung dich dém thir nghiém

Véi 11,11% HS : 3,33ml trong 26,67ml dung dich dém thir nghiém
Véi 10% HS : 3ml trong 27ml dung dich dém thir nghiém

Tién trinh:
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Ngay 1: CAy 8.000 té bao/giéng RXFP1-HEK293 va té bao HEK293 (b me) trong thé tich

10p)/giéng trong méi trudng DMEM:F12 co ban- trén dia day tron ran. U céc té bao qua

dém ¢ 37°C/CO2 5%.
Ngay 2:

1. Rira cc té bao 2x 1an bing 50ul dung dich dém thir nghiém va v3 nhe 1én khin gidy
dé 1oai bd dung dich dém thtr nghiém sau khi rira 1in thir nhét va thi hai

2. Xt Iy so bd t& bao bing 15ul mdi trudng véi IBMX (666,66uM) bao gdbm mdi trudng
tuong tng (600uM BSA, BSA 4%,huyét thanh ciia ngudi 10% va dung dich dém thir
nghiém riéng 1) trong 30 phut & 37%

3. LAn luot pha lodng céc hop chét 3x lan, duong cong 11 diém —chuyén 15ul hop chét
tir giéng trude d6 vao giéng tiép theo v6i 30ul PBS, giéng 11 chi duy nhat PBS

4. Pha lodng (1:10) trong dung dich dém thir nghi€ém tir bude 3 ( tirc 1a 10ul dén 90ul
dung dich dém thir nghi€ém)

5. Pha lodng lan nita tir budc 4 (1:10) trong mdi trudng twong tng (666,66uM BSA
&4.44% & 11,11% huyét thanh cta ngudi va dung dich dém thir nghiém) ndng do
cudi cua BSA 12 600pM va huyét thanh ciia nguoi 1a 4 & 10%

6. ( *U hop chat trong 1 gié & RT trong mdi trudng tuwong tmg cla ching, trude khi
thém vao té bao)

7. Thém 5ul tir budc 6 tirc 1a 4x Serelaxin/Serelaxin-FA vao 15ul t& bio trong 30 phut
nita & 37% (ndng do dinh cia Serelaxin 12 100nM)

8. Thém 10ul li€n hgp cAMP d2

9. Thém 10ul khang-cAMP-Cryptat

10.U trong 1 gid & nhiét d6 phong
11.Doc FRET trén Envision

12. Thiét 1ap dudng cong tiéu chudn cAMP trong méi trudng tuong mg cua ching.

Pha lodng dudng cong cAMP tiéu chudn:

Dung dich gbc ndi cia cAMP tiéu chuan 14 1120000nM
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1. Phalodng dung dich gdc ndi (1:4) bang cach hoa tan 20ul dung dich géc cAMP trong
60ul dung dich d€ém tht nghiém
2. Phaloang dung dich (1:10) cua bude 1 trong dung dich dém thir nghiém ( tire 1a 20ul
trong 180ul dung dich dém thir nghiém)
3. Pha loiing dung dich (1:10) ctia budc 2 trong ndng dd twong tmg cua HS 4,44% &
11,11% HS, BSA 666,66uM hoic khong BSA—Nong d6 cudi ding s& két thiuc & HS
4%, 10% va BSA 600uM.
Pudng cong cAMP tiéu chudn
1. Thém 150pl cAMP tiéu chudn trong tng vao cot thir nhit (2800nM)
2. Thém 100p1 dung dich dém thir nghiém v&i ndng d6 twong timg 600uM BSA 4% &10%
HS va 0%) vao 11 cét tiép theo, tirc 1a (2-12)
3. Pha lodng 3x, biang cach chuyén 50p1 thanh 100ul céc giéng tiép theo, giéng thir 12 14
sd Zero no cAMP
20p1 tir bude 3 vao cac giéng thich hop cta dia dudng cong tiéu chuin
Thém 10pl lién hop d2
U 1 gid nhiét d6 phong
Doc trén HTRF- Envision

NS e

Phan tich:
Nong do nM cia cAMP 13 Log (x) dwoc chuyén ddi bang cach sir dung sir dung Graph pad
prism

Luogng cAMP duoc ndi suy tir dudng cong tiéu chudn sir dung hdi quy phi tuyén tinh 4 tham
s9.

Céc gia tri ndi suy duoc chuyén héa thanh nM sir dung bién dbi 10°Y
Luong cAMP tinh duoc duoc vE d6 thi ndng d hop chat, sir dung hdi quy phi tuyén 4 théng

r
A

SO

Két qua:
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Ecso (nM)
Huyét
Huyét tuong Huyét tuong tuong BSA
0% 4% 10% 600uL
SeRelaxin 8 0,3 0,4 0,7
FA-SeRelaxin (Ex 29a) 100 11 15 15

Bang 10

Thir nghiém in vivo:

Céc hop chét (serelaxin va thé lién hop serelaxin lién hop) c6 thé duoc thir nghiém trong
nhiéu mAu dong vat gim nhidm dé danh gia phan Gng tim mach chu ky dai va chu ky ngén.
Céc miu chu ky ngdn—Chudt nhit (ching bét ky, nhung wu tién DBA/2) hoic chudt (chung
bat ky, nhung wu tién Sprague-Dawley) duoc gy mé bang cach cho hit isofluran, duy tri &
mtrc d0 gy mé on dinh bing isofluran ~2% trong oxy 100%, va nhiét do truc trang dwgc
duy tri & mc d9 thong thuong. Pong mach canh va tinh mach c¢b (chudt nhét) hodc dong
mach va tinh mach dui (chudt) dugc boc 16 qua vét rach da, va mach dugc thong. ()ng thong
dong mach duoc ndi véi bd chuyén dbi ap suét va tin hiéu duogc chuyén dén hé thu thap dir
liéu k¥ thuat sb (vi du, Ponemah) dé do lién tuc ap suét déng mach va kich thich nhip tim.
Theo cach khac, nhip tim duge kich thich bang tin hi¢u dién tim dd duoc ghi lai qua kim
dién cuc duoc gin dudi da. Sau khi dé ap suét dong mach va nhip tim 6n dinh, hdn hop chét
phong bé tur tri (vi du, atropin va propranolol & 2mg/kg méi chat) dugc dung theo duong tinh
mach trong ~3-4 phat. Khi cc thong s tim mach tai én dinh, serelaxin hogc thé lién hop
serelaxin duoc tiém bang cach tiém nhanh qua tinh mach trong ~ 3 gidy. Relaxin tao ra su
ting nhip tim v&i khoi phat chdm dic trung (phan tng dinh trong ~6 phit) va thoi gian duy
tri hoat dong (gid). Theo cung cach chuén bi dong vat, chirc ning tim mach (vi dy, phan sudt
téng mau, co ngin soi co, cung lwong tim) duge do bang cach thu hang loat hinh anh siéu

am tim, ma dugc phan tich ngoai tuyén.
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Céc mAu chu ky dai—Chudt nhét (ching bat ky, nhung wu tién DBA/2) hodc chudt (ching
bat k¥, nhung wu tién Sprague-Dawley) duge goy mé bang cach cho hit isofluran va duy tri
muc do gy mé 6n dinh véi isofluran ~2% trong oxy 100%. Thudc giam dau duge ding cling
lic va sau khi phau thuat. Pong mach va tinh mach dua 6ng thong nhu duge mo ta & trén,
nhung céc dng thong duge hién qua ving da lung, suc nude mudi heparin hoa, va duge gin
pin thép khong gi. Ong théng duéi da ciing c6 thé duge cy dudi da & chudt nhit va duge
hién theo céch twong tu. O chudt, cac dng thong duge gin qua hé diy dan hdi/ quay. Vao
ngdy thi nghiém, dng thong dong mach duoc ndi v6i by chuyén ddi ap sut, chit phong bé
tu tri thu dwoc nhu duge mé ta & trén ngoai trir chit phong bé ¢6 thé ciing dugce sir dung qua
éng thong dudi da & chudt, va chit phong bé & ca hai loai dugc duy tri sau d6 truyén tinh
mach hodc dudi da lién tuc cac chét ty tri. Ap suét dong mach va nhip tim dugc kiém soat
lién tuc béng hé thu thap dir licu k¥ thuat s6. Sau khi dé ap suét dong mach va nhip tim én
dinh, chit phong bé tir tri dwgc dung theo dudng tinh mach hoic duéi da trong ~3-4 phit.
Khi cac thong sb tim mach tai on dinh, serelaxin hodc thé lién hop serelaxin dugce truyén
bing céch tiém nhanh tinh mach trong ~ 3 gidy. P& danh gia chirc ning tim mach va nhip
tim trong khoang thoi gian nhidu tuan & chudt nhat va chudt, thé lién hop serelaxin duge
truyén dudi da 1-3 1An mot tudn va thu hang loat hinh anh siéu 4m thoi diém tiéu chuan va
hang tudn sau dé.

Ngudn Serelaxin:

Serelaxin (relaxin ctia ngudi 1 chudi téi t6 hop)

Cong ty Connetics, lot # 00L605
1,0mg/mL (lo 5SmL) trong chit dém Na axetat 20nM (pH 5.0)

Pha lodng dung dich gbc trong chit din thudc dén ndng d9 serelaxin mong mudn cho mdi

liéu.

Hoat tinh va tinh 6n dinh trong huyét twong cua thé lién hop PIP ciia vi du 30 c6 thé

dwgc danh gia bing cac phwong phép in vitro va in vivo duge mo ta sau dy.

Thir nghiém tiét insulin dugc kich thich bing glucoza (GSIS):
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Thit nghiém GSIS duge tién hanh nhu phép do chirc ning té bio beta tuyén tuy in vivo dé
dap tmg vdi protein cam tmg Prolactin ctia ngudi (hPIP) tai t& hop & chudt béo phi do ché
d6 an udng (diet-induced obese - DIO) ¢6 lugng m& cao. Ngin gon 13, chudt nhét (m=5-
7/nhém) cho nhin in qua dém (5:00PM-8:00AM) va vio ngiy thir nghiém, khéi lugng co
thé va glucoza mau (BG; dugc xac dinh béng dung cu do glucoza Embrace) ma dugc thiét
ké 1am thoi diém co sd. Tiép theo, cho chudt nhat dung hPIP (PIP lién hop FA va tu nhién;
dung dich trong PBS; dugc ding & 4ml/kg khdi lugng co thé) hodc d6i ching sir dung chit
din thudc (PBS) mot 1an theo dudng tinh mach (IV). 45 phit sau khi sir dung hPIP, tit ca
chuét nhét dugc dung liéu glucoza qua dudng miéng (3g/kg dextroza; dung dich trong PBS;
dugc ding & 4ml/kg khdi lwong co thé). Glucoza mau dwoc do ngay trude khi nap glucoza
(duge thiét ké & thoi diém 0 phit) va & 15 va 30 phut sau khi nap glucoza. Liy cac miu méu
d& phan 14p huyét twong va tién hanh do insulin trong huyét twong & 0, 15 va 30 phit sau khi

dung glucoza.

Tht nghiém dugc dong hoc (PK):

Do sy tiép xtc véi huyét tirong ctia hPIP & chudt DIO sau khi sir dung IV don. Ngén gon 13,
chudt DIO dugce cho in tu do (n=2) dugc dung hPIP (PIP duogc lién hop FA va tu nhién;
dung dich trong PBS; dugc ding & 4ml/kg khdi lwong co thé) mét 1an theo dudng tinh mach
(IV). Ly cac mAu mau va tach huyét twrong & lidu sau 0,25, 0,5, 1, 3, 7, 24 va 48 gid bing
thir nghiém ELISA ndi bd (phuong thirc duge thé hién sau day).

Danh gia thir nghiém bing cach budc sau:

e Céc dia duge phi biang 30ul khang thé hPIP & nhiét do phong qua dém (dwoc goi 1a
PIP-8-AB; duoc san xuit ndi bo; NBC clone# 87,19G9A11, & 8ug/ml trong PBS).

e Hut truée khi phong bé 2 gidy bang 100ul chit phong bé.

e Hut va thém 30ul mAu dé  trong 2 gid, pha lodng cic miu va mau chuén trong chat
dém Casein (1% Casein, 1,7mM Natri Phosphat Monobazo, 8,1mM Natri Phosphat
diaxit Heptahydrate, 0,15M Natri Clorua, 0,7% Triton X-100, va 0,1% Natri Azit.)

e Rira cic dia 3x 100ul bing chit dém tay rira Teknova (0,05% Tween trong PBS)

e 30ul khang thé PIP duoc biotinyl hoéa (duge goi 1a PIP-6 Ab; duoc san xuét noi bo,
MBC clone# 87.8C6B3, & 10ug/ml trong chét dém casein) va  trong 1 gidr
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e Rura nhu trén

e Thém 30ul Streptavidine-HRP (Pierce cat # 21140, & 0,4ug/ml trong chit d&m HRP)
chit dém HRP (Casein 0,4%, 1,7mM Natri Phosphat Monobazo, 8,1mM Natri
Phosphat diaxit heptahydrat, 0,1 5M Natri Clorua, va 0,1% Chloroaxetamit) i 30 pht.

e Duoc rira nhur trén

e Thém chét nén hoa phat quang Femto 30 (Thermo cat #34096) va doc truc tiép

Hoat tinh va D 6n dinh cta thé lién hop axit béo PIP theo sang ché theo cac thir nghiém da

duoc mo ta & trén

Insulin  huyét | Tinh 6n dinh | Cmax | MRT (hr)
Peptit tuong AUCB trong huyét | (nM)

(ng/mL*min)** | trong in vivo

t%2 [h]
Vidu 30 +75% ---13,8- 497,1 18,1
PIP khong lién hop | +29% _18.0- 219.8 12,0
**30 v6i chat dan thude
Bang 11

Thé 1ién hop axit béo PIP theo sang ché c6 tiép xtic kéo dai dem lai hidu qua cai thién

Hoat tinh va tinh én dinh trong huyét twong ctia thé lién hop NPFF cua vi du 31 ¢6

thé duoc danh gia bang cac phwong phap in vitro duge mé ta sau day.

Phuong thire thir nghiém cAMP véi Kit Cisbio cAMP

Thé lién hop NPFF-FA theo sang ché dugc thir nghiém khi c¢6 mit Forskolin theo thir nghiém

duoc mo ta sau day

Chét phan tmg/nguyén lidu

Nha cung cap

Cat#

Nhi¢t do (Dung
dich gbc)
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bia day tron sach 384 Greiner | Greiner Bio-One 781944

384 dwoc phu so bd bang Poly-

Lysin

kit cAMP Cisbio 62AMA4PEJ 4°C/-20°C
DMSO Sigma D2650

cAMP tiéu chuan (1,12mM trong | Sigma A9501 -80°C

dung dich dém tht nghiém +

IBMX)

Dung dich goc SmM Forskolin | Sigma F6886 -20°C
(DMSO)

Dung dich géc 250mM IBMX | Sigma 15879 -20°C
(DMSO)

HBSS Invitrogen 14175-095 Nhiét d§ phong
HEPES invitrogen 15630-080 Nhiét d§ phong
PTX (doc t6 Pertussis) Sigma P2880 -20°C

Axit béo tu do BSA (30%) Sigma A9205 4°C

Ngay 1: Dit cac té bao vao dia 384 giéng.

“Phuong thuc ciy chuyén” sau day.

1. Tao méi trudng sinh trudng khong c6 khang thé (néu can thiét).

2. MB0i trudng sinh trudng cin bing ma khong c6 binh khang sinh trong bé nudc 37°C

sau khi phun véi etanol 70%.

Téch céc té bao bang Versene (3ml mdi binh T,75).

wokw

Ly tdm 4min véi 150g.

Chuyén vao dng nghiém Falcon 50ml bao gdm 17ml méi trudng sinh trudng.

6. Tao huyén phu cac tiia t& bao trong 10ml chit dém kich thich. Dém sé té bao.

7. Diéu ché huyén phii té bao trong mdi trudng sinh trudng véi khang sinh & 5°000 té

bao/50ul.

8. Dan 50ul huyén phu té bao st dung pipet Viaflow 384-125ul.
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9. D& cac dia trong chup hut TC trong 15 phut.
10. U & 37°C, CO2 5% va do 4m 90%.

Ngay 2:

Diéu ché dung dich cac chit phan tmg:

1. Dung dich dém thir nghiém:

500 ml HBSS + 10 ml HEPES. Luu trit & nhiét d§ phong

Dung dich dém thir nghiém: 250ml HBSS/HEPES + 250ul dung dich IBMX 1000X +
0,1% BSA (825ul). 1am sach hang ngay.

2. Dung dich Forskolin 2X: ndng d6 cudi 1uM trong thir nghiém:
Dé pha loding hop chét: 40ul FSK/100ml dung dich dém thir nghiém.
Dé pha loang NPFF: 10ul DMSO/10ml 2X FSK.

3. Pha lodng NPFF: dung dich gbc 1mM trong dH,O- ndng d6 cudi cling trong thir
nghiém 1uM
a. 5ul dung dich gbc/625ul ul FSK 2X/DMSO.
b. 100ul dung dich a + 300ul FSK 2x/DMSO. Néng d6 cubi cing trong thir
nghiém 1uM.
c. Tién hanh 10 budc pha lodng 1/4: 100 ul + 300 ul in FSK 2X/DMSO.

4. Pha loang hop chit: Dung dich gbc 10mM trong DMSO- Nong d6 cudi cling trong
thtr nghiém 40uM
a. 5ul dung dich gbc/625ul FSK 2X.
b. Tién hanh 11 budc pha lodng 1/4: 100ul + 300ul FSK 2X.

5. ¢AMP tiéu chuén:
o 10ul dung dich géc cAMP tiéu chuin (1,12mM) + 90ul dung dich dém thir

nghiém.

b, 10ul dich pha lodng a + 90ul chit dém kich thich.
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c. 20 ul dich pha loang b + 428 ul chit dém kich thich: 500 nM.
4. Tién hanh 11 14n pha lodng % bét dAu tir dich pha lodng c: 100ul dich pha lodng
¢ + 100ul chét dém kich thich.

6. Chét phan ng do cAMP:
o d2-cAMP: 1000 ul/ 20 ml dém ly gii. (250 ul/ 5 ml for mot 384 giéng plate).
b. Thé lién hop Cryptat: 1000ul/20ml chit dém ly giai. (250ul/5ml véi mot dia
384 giéng).

Tién trinh thir nghiém

Budc mot:

1. Diéu ché chit dém kich thich.

2. D& chéit dém ly giai Cisbio & nhiét d6 phong.

3. Didu ché WellMate (rira bang ruou 70% sau d6 1a dH,O va HBSS/HEPES).
4. Diéu ché Forskolin va pha loéing hop chit.

Budc hai: Kich thich bing Forskolin

1. Rura c4c té bao bang 50ul chit dém kich thich :

a. G0 nhe vao dia dé loai bé moi truong O/N.

b. Dit khin gidy 1én mit dia va ly tim dia 16n ngugc trong 20 gidy & 300
vong/phut st dung ly tdim VWR Symphony 4417.

c. Thém 50ul chat dém kich thich sir dung WellMate.

d. G nhe vao dia dé loai bo mdi truong O/N.

e. Dit khin gidy tring 1én mit dia va ly tim 16n nguoc trong 20 gidy & 300
vong/phut sir dung ly tdim VWR Symphony 4417.

f. Kiém tra cic t& bao dudi kinh hién vi.
2. Thém 10ul chét dém kich thich bao gdm IBMX str dung Viaflow 384

3. Thém 10ul dung dich Forskolin 2x bao gém cac hop chét sir dung Viaflow 384 (&

tang 7). Tron dung dich trude khi thém vao té bao.
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U 30 phiit & nhiét d6 phong (dit dia ngin kéo dé tranh su thay dbi nhiét do).
Chuén bj dudng cong cAMP tidu chudn va chit do cAMP.
Thém 20ul/giéng dudng cong cAMP tiéu chudn vio dia dudong cong tiéu chuin (dia

tuong ty dia thir nghiém).

Budc 3: Thir nghiém LANCE cAMP

Thém 10ul d2 cAMP /giéng vao dia thir nghiém sir dung Combi 384.

Thém 10ul/giéng lién hop Cryptat vao dia thir nghiém bing tay.

bay kin dia.

U trong t6i thiu mét gitr & nhiét do phong (dia c6 thé duoc doc trong vong 24 gid).

5. Dit miéng bang dinh 1én dy cia dia.

N o

Xem dir li€u tho trong céc file dinh kém.

Doc bang chuong trinh Envision “Cisbio 384 full plate”

8. Dit liéu dugc phan tich bing GraphPad (xem file trong file dinh kém).

Két qua:
R2 ctia nguodi BSA O1% BSA 3% (FFA) | HSA 0,1% HSA 3%
(FFA)
compound IC50(nM) n=4 | IC50(nM) n=4 |IC50(nM)n=2 [IC50(nM) n=2
NPFF 0,43 (+/-0,11) |0,36 (+/-0,17) | 0,63 (+/-0,25) |1,9(+/-1,7)
Vidu 31 53,9 (+/-26) 133 (+/-47) 33,5 (+/-3,11) | 98,5 (+/-19)
Human R1 0,1% BSA | 3% BSA (FFA) | 0,1% HSA 3% HSA
(FFA)
compound IC50(nM) n=4 | IC50(nM) n=4 |IC50(nM)n=2 |IC50(nM) n=2
NPFF 6,23 (+/- 3,3) 7,2 (+/- 6,0) 8.4 (+/- 0,6) 33,4 (+/-29)
Vidu 31 >1000 >4000 620 (+/- 142) >4uM
Bang 12

Hoat tinh va tinh 6n dinh trong huyét twong cia thé lién hop theo sang ché trong d6

phan tir sinh hoc 12 siRNA ¢6 thé dugc danh gia bing cac phurong phap in vivo duge md ta

sau day.
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Céac phuong phap

Lién hop cta Vi du 24 12 hop chit cta thé 1ién hop APOC3 siARN vé6i GalNAc (Vi du tham
chidu 3) va axit béo. Chudt chuyén gen APOC3 cia ngudi (B6;CBA-
Tg(APOC3)3707Bres/J) dugc mua tir Jackson Laboratory (Bar Harbor, ME). Cho chudt an
thirc 3n ctia dong vt gim nhim tiéu chudn va nuée ad libitum véi chu ky 12h sang/tdi.
Trong didu kién nay, chudt chuyén gen APOC3 phat trién tu nhién ting triglyxerit mau véi
ham luong TG huyét twong ting rd rét (Aalto-Setala K, J Clin Invest 1992). Bén con chudt
trong mdi nhém duge tiém dudi da bang vi du tham chiéu 3 (APOC3 siRNA-GaINAc) hoic
lién hop cta Vi du 24 & lidu 25 mg/Kg khdi lugng co thé. Liy mau & thoi diém tiéu chuan
ngay trude khi tiém, va cac ngiy 2, 4, 7 va 14 sau khi tiém. Huyét twong duoc ding dé do
muc do protein APOC3 cua ngudi bang thir nghiém HTRF tir Cisbio. ANOVA mdt chiéu

duoc sir dung dé so sanh su khac biét ¢6 y nghia thdng ké gitra cac nhom.

Két qua

Céc muc d6 APOC3 trong huyét twong co s 12 17621 mg/dL va 178+9 mg/dL trong vi du
tham chiéu 3 va thé 1ién hop 24 nhém, mét cach twong tng. Vi du tham chiéu 3, néng do
APOCS3 trong huyét trong giam phu thudc theo thoi gian, khoang 56% nim ngay sau khi
dung so véi cac mirc tiéu chudn. Bing cach so sanh, lién hop cta vi du 24 1am giam APOC3
trong huyét twong hidu qua hon, véi giam 80% nim ngay sau khi dung (Fig. 1). Thoi gian

hoat dong 1a twong ng v&i ca hai vi du tham chiéu 3 va vi du 24 nhu thé hién trong Fig. 1.

Thé lién hop theo sang ché c6 tinh 6n dinh trong huyét trong 14 it nhét 5h, it nhat 10h,
it nhét 20h, it nhét 30h, it nhat 40h hoic it nhit 50h. Theo mdt phwong an, sy cai thién tinh
n dinh trong huyét twong so v6i phén tir sinh hoc khong duge 1ién hop 14 it nhit 2 14n, 5
14n, 10 14n, 20 14n, 30 I4n, 40 1in hodc 50 14n hodc 75 lan.

Trj lidu t6 hop

Thé lién hop theo sang ché ¢6 thé duoc sir dung déng thoi vai, hoac trude hoac sau,

mdt hodc nhiéu chit didu tri bénh khac. Thé lién hop theo sang ché c¢6 thé duoc sir dung
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riéng biét, theo dudong dung gidng hoic khac nhau, hoic ciing nhau trong cing duoc phdm
1am chit khic.

Theo mét phwong 4n, sang ché dé xuit san phdm bao gém thé lién hop theo phuong an
bat ky trong s cac phuong an di néu hoic hdn hop cua thé lién hop nhu duwoc mo ta trong
cic phwong 4n 10 va 13, va it nhat mot chét diéu tri bénh khac 1am t6 hop d& ding dong
thoi, riéng biét hodc theo thir tur trong tri liéu. Theo mdt phwong an, tri liéu 13 didu trj rbi
loan hodc bénh chuyén héa, tiéu duong typ 2, béo phi, r6i loan lipit mau, mirc d¢ glucoza
cao, ndng do insulin cao va bénh thin do tiéu dudng & ddi trong cin ding ching, bao gdm:
cho dbi tuong sir dung luong c6 hi€u qua diu tri bénh cua thé lién hop theo sang ché, hoic
amit, este hodc mudi ctia chiing, trong dé phan tir sinh hoc 13 yéu t5 biét hoa ting truéng cua
ngudi 15 (GDF15), chét twong tu, bién thé, dot bién, manh va cac dang bién thé khac cia
ching.

Céc san phdm duoc dé xuit 1am t6 hop bao gdm ché phim chira thé lién hop theo
phuong 4n bat ky trong sé cac phwong 4n néu trén, va (cac) chit didu tri bénh khac cing
trong mot duge phim, hoic thé lién hop theo phurong 4n bét ky trong sé cic phuong 4n néu
trén, va cac chét didu tri bénh khac & dang riéng biét, vi du & dang kit.

Theo mét phwong 4n, sang ché dé xuét duge pham chira thé lién hop theo phuong 4n
bat ky trong s6 cac phwong an néu trén hoic hdn hop ciia thé lién hop theo phuong 4an 10
hoac 13, va (céc) chit didu tri bénh khac. Tuy y, dugc phém c6 thé bao gém ta duoc duoc
dung, nhu dugc mo ta & trén.

Theo mdt phuong 4n, sang ché dé xuét kit bao gdm hai hodc nhiéu dwgc phidm riéng
biét, it nhit mot trong sb cac dugc phim ay bao gdm thé lién hop theo phuwong 4n bét ky
trong s cac phwong 4n néu trén. Theo mdt phuwong an, kit chira cac thiét bi dé lwu giir riéng
biét cac duoc phém da néu, chéng han dung cu chira, binh phéan chia, hoic bao g6i kim loai
phan chia. Vi du vé kit nay 14 bao géi phdng rop, nhu théng thudng duge st dung dé dong
g61 vién nén, vién nang va tuong tu.

Kit theo sang ché c6 thé duoc si dung dé sir dung cac dang liéu khéc nhau, vi du, qua
duong miéng, dudi da va ngoai dudng tiéu hoa, dé st dung cac duoc phdm riéng bié & cac

khoang liéu lugng khac nhau, hoac dé chuan dé cac dugc pham riéng biét véi mot duogce
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phim khéc. D& hd tro viée tudn tha ding dugce phim, thong thudng kit theo sang ché bao
g0m cac hudéng dan sir dung.

Trong céc tri lidu t hop theo sang ché, thé 1ién hop theo sang ché va chit didu tri bénh khac
c6 thé duoc san xuit va/ hodc bao ché theo cac san xuét gibéng hoic khac nhau. Ngoai ra, thé
lién hop theo sang ché va chat diéu tri bénh khac c¢6 thé duge két hop cling nhau vao tri lidu
t6 hop: (i) truée khi phat hanh san phdm két hop dén cac bac si (vi du trong truong hop kit
chtra thé 1ién hop theo sang ché va chit tri bénh khac); (ii) béi chinh céc bac si (hoic dudi
sir hudng dan ciia cac bac sT) ngay trude khi sir dung; (iii) & chinh bénh nhan, vi du sudt qua
trinh str dung lién tuc thé lién hop theo sang ché va chét tri bénh khac.

Sang ché ciing d& xuét viée sir dung thé lién hop theo phuong an bét ky trong sé cac
phuong an da néu, dé didu tri bénh hodc tinh trang duogc liét ké & day, trong d6 bénh nhan
duoc diéu tri trude d6 (vi du trong 24 gio) bﬁng chét diéu tri bénh khac. Sang ché cling dé
xudt viéc sir dung chét diéu tri bénh khac dé diéu tri bénh hoic tinh trang duoc liét ké & &
day, trong d6 bénh nhan duoc diéu tri true d6 (vi du trong 24 gid) biang thé lién hop theo

theo mot phwong an bit ky trong s6 cac phuwong an di néu.

Thuét ngit “két hop v6i” chét hodc didu tri thir hai bao gdm viéc ddng st dung thé
lién hop theo sang ché (vi dy, thé lién hop theo phuong an bét ky trong s cac phuong an
néu trén hoic thé lién hop khac dugec mé ta & diy) véi chat hodc didu tri thir hai, viée sir
dung hop chit theo séng ché trudc, sau do6 1a chit hodc didu tri thu hai va viée sir dung chit

hodc didu tri thir hai trudc, sau d6 1a thé lién hop theo sang ché.

Céc thuit ngit “chét thir hai” va “ddng chat” dugc st dung hoan dbi va bao gdm chét
bét ky ma da duoc biét trong linh vurc nay dé didu tri, phong ngira, hoic 1am giam triéu ching
ctia bénh hodc rdi loan duge mé ta & day, vi du rdi loan hoic bénh duoc chon tir rdi loan
hodc bénh chuyén hoa, tiéu dudng typ 2, béo phi, chimg viém tuy, réi loan lipit mau, bénh
gan nhiém m&/viém gan nhiém m& do rwgu va khong do ruou va cac bénh vé gan tién trién
khac, chiig khéang insulin, chimg tang insulin, khong dung nap glucoza, ching ting dudng
huyét, hoi chiing chuyén héa, chimg cao huyét ap, bénh tim mach, chiing xo vita dong mach,

bénh d6ng mach ngoai vi, dot quy, ching suy tim, bénh tim mach vanh, cac bién ching tiéu
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dudng (bao gém nhung khong chi gidi han & bénh than man tinh), bénh ly than kinh, bénh
liét da day va cac r6i loan chuyén héa khac.

Theo mdt phuong 4n, tri li¢u 1a diu trj rdi loan hodc bénh chuyén hoa, tiéu duong
typ 2, béo phi, chirng viém tuy, réi loan lipit mau, bénh gan nhiém m&/viém gan nhiém m&
do rrou va khéng do rurgu va cic bénh vé gan tién trién khac, chimg khang insulin, chimg
ting insulin, khong dung nap glucoza, chimg ting dudng huyét, hoi ching chuyén héa,
ching cao huyét ap, bénh tim mach, chung xo vita ddng mach, bénh dong mach ngoai vi,
d6t quy, ching suy tim, bénh tim mach vanh, cac bién chimg tiéu dudng (bao gdm nhung
khéng chi giéi han & bénh than man tinh), bénh ly thin kinh, bénh liét da day va cac rdi loan
chuyén héa khéc, & dbi twong can dung ching, bao gdm: cho dbi twong sir dung luong cb
hi€u qua didu tri bénh cua thé lién hop theo sang ché, hodc amit, este hojic mubi cia chung,
trong d6 phén tir sinh hoc 13 yéu t5 biét héa ting truéng ctia ngudi 15 (GDF15), chat trong

tu, bién the, dot bien, manh va céc dang bien the khéc cta chung.

Céc vi du v& chat thir hai dé két hop véi thé lién hop sang ché nhit dinh, trong d6
phan tr sinh hoc 13 yéu t6 biét hoa ting trudng cta ngudi 15 (GDF15), chét twong tu, bién

the, dot bi€én, manh va cac dang bién thé khéc cua chung; bao gom:

1. Chét chéng tiéu dudng, ching han insulin, chit din xuét insulin va chit bt
chude insulin; chat kich thich bai tiét insulin ching han sulfonylure (vi du, clorpropamit,
tolazamit, axetohexamit, tolbutamit, glyburit, glimepirit, glipizit); glyburit va Amaryl; céc
phéi tir thy thé sulfonylure kich thich tiét insulin ching han cac meglitinit, vi du nateglinide
va repaglinide; thiazolidinedion (vi du, rosiglitazon (AV VA IA), troglitazon (REZULIN),
pioglitazon (ACTOS), balaglitazon, rivoglitazon, netoglitazon, troglitazon, englitazon,
ciglitazon, adaglitazon, darglitazone ma ting cudng hoat dong insulin (vi dy, bing cach kich
{mg insulin), do d6 thiic ddy viéc sir dung glucoza utilization trong cac mé ngoai vi; chét e
ché protein tyrosin phosphataza-1B (PTP-1B) ching han PTP-112; chit &c ché protein
chuyén este colesteryl (CETP) chiing han torcetrapib, chét irc ché GSK3 (glycogen syntaza
kinaza-3) ching han SB-517955, SB-4195052, SB-216763, NN-57-05441 va NN-57-05445;
cac phdi tir RXR ching han GW-0791 va AGN-194204; chat (rc ché chit ddng van chuyén
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glucoza phu thudc natri ching han T-1095; chét trc ché glycogen phosphorylaza A ching
han BAY R3401; cic chét biguanide ching han metformin va chit khac ma hoat déng bing
cach thiic ddy viéc st dung glucoza, 1am giam sy san xuét glucoza gan va/ hodc giam luong
glucoza rudt; chét e ché anpha-glucosidaza ching han acarboza va migiitoi) va chit khac
ma 1am chim phén giai hydratcacbon va do d6 13 hap thu tir rudt va giam ching ting dudng
huyét sau khi an; GLP-1 (peptit twong tir glucagon-1), cac chét twong tuw GLP-1 ching han
Exendin-4 va chét bat chudc GLP-1; va chét trc ché DPPIV (dipeptidyl peptidaza IV) ching
han vildagliptin;

2. Cac chit giam lipit ching han chét trc ché 3-hydroxy-3-metyl-glutaryl
coenzym A (HMG-CoA) reductaza, vi du lovastatin, pitavastatin, simvastatin, pravastatin,
cerivastatin, mevastatin, velostatin, fluvastatin, dalvastatin, atorvastatin, rosuvastatin va
rivastatin; chit trc ché squalen syntaza; FXR (thu thé farnesoid X) va phéi tt LXR (thu thé
X cia gan); cic phu gia ¢6 1ap axit mét, ching han cholestyramin va colesevelam; fibrat;
axit nicotinic va aspirin;

3. Cac chat chéng béo phi chét ching han orlistat hoic rimonabant, phentermin,

topiramat, qunexa, va locaserin;

4. Céc chit chéng ting huyét ap, vi du thudc loi niéu vong (loop diuretic) ching
han axit ethacrynic, furosemit va torsemit; chit rc ché enzym chuyén héa angiotensin (ACE)
ching han benazepril, captopril, enalapril, fosinopril, lisinopril, moexipril, perinodopril,
quinapril, ramipril va trandolapril; chit (rc ché bom méang Na-K-ATPaza ching han digoxin;
chit e ché endopeptidaza trung hoa (NEP); chét irc ché ACE/NEP chéng han omapatrilat,
sampatrilat va fasidotril; chat di khang angiotensin II ching han candesartan, eprosartan,
irbesartan, losartan, telmisartan va valsartan, cu thé 13 valsartan; chat vc ché than tb chfmg
han ditekiren, zankiren, terlakiren, aliskiren, RO 66-1132 va RO-66-1168; chit phong bé thu
thé tiét adrenalin B chéng han axebutolol, atenolol, betaxolol, bisoprolol, metoprolol,
nadolol, propranolol, sotalol va timolol; chit co co chéng han digoxin, dobutamin va
milrinon; chat phong bé kénh canxi ching han amlodipin, bepridil, diltiazem, felodipin,
nicardipin, nimodipin, nifedipin, nisoldipin va verapamil; chit d6i khang thu thé aldosterone;

va chat trc ché aldosteron synthaza;
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S. Céc chit chu vén thu thé chét hoat héa - chit tang sinh peroxisom, chéng han
fenofibrat, pioglitazon, rosiglitazon, tesaglitazar, BMS-298585, 1.-796449, cac hop chét
dugc mb ta cu thé trong don sang ché WO 2004/103995 tirc 1a cac hop chit cia cac vi du 1
dén 35 hoic hop chét duge 1iét ké cu thé trong diém 21, hodc hop chét duoc mo ta cu thé
trong don sang ché WO 03/043985 tirc 13 hop chit cta cac vi du 1 dén 7 hoic cac hop chit
dugce ligt ké cu thé trong diém 19 va dic biét 1 (R)-1-{4-[5-metyl-2-(4-triflometyl-phenyl)-
oxazol-4-ylmetoxy]-benzensulfonyl}-2,3-dihydro-1H-indol-2-carboxylic hoic mudi ciia né;
va
6. Hop chit chéng tiéu dudong cu thé dwoc méd ta trong Expert Opin Investig
Drugs 2003, 12(4): 623-633, fig. 1 dén 7.

Ngoai ra, sang ché du tinh tri lidu t6 hop v6i cac chit va cac phuong phap dé thuc dé
giam trong luong, ching han chét kich thich chuyén héa hoic 1am giam sy thém in, va ché
d6 3n dugc cai bién va/ hodc phac dd luyén tap dé thuc diy giam trong luong.

Vi du thwe hién sing ché

Ky hiéu viét tit

ACN Axetonitril

BEH Hdn hop ¢6 cau etylen

BOC tert-Butyloxycacbonyl

BSA albumin huyét thanh bo

DCM diclometan

DCC N,N’-dixyclohexylcarbodiimit
DIC N,N’-Diisopropylcarbodiimit

DIPEA N,N’-Diisopropyletylamin
DMAP Dimetylaminopyridin

DMF N,N’-Dimetylformamit
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Dithiothreitol

3,6-dioxa-1,8-octandithiol
1-etyl-3-(3-dimetylaminopropyl)carbodiimit
axit etylendiamintretraaxetic

ion héa bing phun dién tir

khao nghiém tao diém huynh quang
florenylmetyloxycacbonyl clorua
O-(6-clobenzotriazol-1-yl)-N,N,N’,N’-tetrametyluroni hexaflophosphat
Heptan

Hexafloisopropanol

Sic ky 16ng hiéu ning cao

Khéi phd phan giai cao
Hydroxybenzotriazol

huyét thanh ngudi

sac ky 1ong/khbi phd

Khéi phd

trong lugng phan tir

thoi gian cu tru

N-hydroxysucxinimit

N-metylmorpholin

Cong huong tir hat nhan
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PEG polyetylen glycol

pE Pyroglutamat

pbf 2,2,4,6,7-pentametyldihydrobenzofuran-5-sulfonyl
PG: nhom bao vé

PK dugc dong hoc

Pol chét trg polyme

QTOF: Khéi phd ké thoi gian bay Quadrupole

Rt: thoi gian luu

Rt hodac RT: nhiét d6 phong

Rpm: vong/phut

Sc dudi da

SFC chét 16ng siéu t6i han
SPPS tdng hop peptit pha ran
TBME metyl tert-butyl ete

Trt trityl

THF Tetrahydrofuran

TEA trimetylamin

TIS trietylsilan

t, s, quin, br, m, d (dinh ba, dinh don, dinh nam, rong, dinh da)

UPLC sdc ky 16ng siéu hiéu ning
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Cac phuong phap LCMS duge mo ta

Phuong phap A
Cot Acquity BEH 1,7pum 2,1x50mm
Nhiét do cot 50C
Dung méi rira giai A: Nudéc (axit formic 0,1%); B: ACN (axit
formic 0,1%)
Luu lugng dong 1 mL/phut
Gradien 0 phut 2% B; 2% dén 98% B trong 1,7 phut;
2,06 phut 98% B; 2,16 phut 2% B
Khéi phd ké May Quadrupole ESI don quét trong khoang
120-1600
UPLC Waters Acquity
Phuong phép B
Cot Acquity BEH 1,7pm 2,1x50mm
Nhiét d cot 50C

Dung m6i rira gidi

A: Nudce (axit formic 0,1%); B: ACN (axit
formic 0,1%)

Luu lugng dong

1 mL/phut

Gradien

0 phut 40% B; 40% dén 98% B trong 1,40
pht; 2,05 phut 98% B; 2,1 phit 40%B
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Khéi pho ké May Quadrupole ESI don quét trong khoang
120-1600
UPLC Waters Acquity
Phuong phéap C
Cot Cot XBridge C18, 3,5um, 3,0 x 30mm
Nhiét do cot 40 C
Dung méi rira giai A: Nudce (axit formic 0,1%); B: ACN
Luu lugng dong 2 mL/phut
Gradien 0 phat 40% B; 40% dén 95% B trong 1,70
phut; 2,0 phut 95% B; 2,1 phut 40%B
Khbi pho ké May Quadrupole ESI don quét trong khoang
150-1600
HPLC Chudi Agilent 1100
Phuong phép D
Cot Hilic 2,1 x 100mm
Nhiét do cot 55C

Dung méi rra giai

A: CO; B: MeOH

Luu lugng dong

2mL/phut

Gradien 0,15 phat 2% B; 2% dén 50% B trong 1,5
phut; 2,1 phut 50% B; 2,25 phut 2% B; 2.5
phuat 2% B

Khdi pho ké Méay Quadrupole ESI don
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SCF Waters Acquity

Phuong phap E
Cot Proswift Monolith 4,6x50mm
Nhiét do cot 50C

Dung méi rura giai

A: Nudce (axit formic 0,1%); B: ACN (axit
formic 0,1%)

Luu luong dong

1 mL/phut

Gradien 0,7 phut 2% B; 2% dén 60% B trong 12,8
phut; 14 phat 60% B; 14,2 phat 2% B

Khéi pho ké May Qtof ESI quét trong khoang 600-3500;
giai phd bing Max Ent 1 trong g6i phan
mém Mass Lynx

UPLC Waters Acquity

HPLC - Phuong phép phan tich F

o Cot: XBridge BEH300 C18 (100x4,6 mm), 3 pm; s6 Part: 186003612

o Dung mdi rira giai A: TFA 0,1% trong nude / Dung moi rira giai B: TFA 0,1% trong

ACN
° Luu lugng: 1,0mL/phut
o Nhiét dg: 40°C

° QGradien:

Thoi gian [phut] | A [%]

B [%]

0,0 98
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18 2 98
20 2 98
22 98 2

UPLC-HRMS - Phuong phéap phéan tich G

o Waters Acquity UPLC® BEH C18, 1,7um, 2,1x50mm; s6 Part: 186002350

o Dung mdi rira gidi A: FA 0,05% + amoni axetat 3,75mM trong nudc; Dung méi rira
giai B: FA 0,04% trong ACN

o Luu luvong: 1,0mL/phut

o Nhiét do: 50°C

o Gradien: 2 dén 98% trong 4,4 phut

Phuong phap H: phuong phap LC-MS

[0100] HPLC: Pha di dong A: HFIP 2% + TEA 0,1%; Pha di dong B: Metanol;

[0101]  Gradien: 0 phut 95%A, 4 phut: 75%A, 8 phtt 10%A, 8,1 phut 95%A, 10 phut
95%A;

[0102]  Luu lugng dong: 250ul/phit;

[0103] Cot: Acquity UPLC BEH C18, 1,7um, 2,1x50mm(waters);

[0104]  Nhiét do cot: 75°C

[0105] MS: ché d6 4m (negative mode) QTOF(waters);

[0106]  ESI: 2,9kv; nhiét d0 mao mach 350°C; khi phun: 600mL/phtt; nhiét do nguén:
150°C

Phuong phap I: Phuong phap LC-MS:

° Pha di ddng A: Nudce + axit formic 0,1%;
° Pha di dong B: AXETONITRIL + axit formic 0,1%;
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° Gradien: 0 phut 98% A, 0,06 phut 98% A, 1,76 phut 2% A, 2,06 phat 2%A, 2,16 phut
98%; Luu luong dong: 1ml/phut.;

° Cot: ACQUITY UPLC BEH C18, 1304, 1,7um, 2,1mm X 50mm;

° Nhiét d cot: 50°C;

e Pau do: UV/Vis/CAD (Pau do sol khi nap dién)

UPLC HRMS Phuong phép J:

° Cot: Acquity BEH300 C4 1,7pum, 2,1x50mm

o Dung moi rira giai A: Nudce (TFA 0,1%)

. Dung moi rtra giai B: ACN (TFA 0,1%)

e Luu Iwgng: 0,5 mL/phut

e Nhiét d: 40°C

e Gradien: 20% gii trong 0,5 phut, tdng 1€n t61 80% ACN trong 10 phut

Phuong phéap K:

° Cot: Cot Waters Protein BEH C4, 300 Angstrom, 3,5um, 4,6x100mm

° Pha di dong: A: Nudc (TFA 0,05%) B: ACN (TFA 0,05%)

o Luu luong: 2mL/phut

o Nhiét do: 40°C

. Gradien: Giit 25% B trong 1 phut, tang tir 25-60%ACN & 10 phit, ting 1én dén 95%B
& 10,50 phit va giit trong 2 phut, sau d6 1am can bing & 25% trong 2 phut. Tong thoi gian
di chuyén 14 15 phit.

e Khdi phd ké: Waters ZQ mass spec

° UPLC: Cét: BEH C4, 300 Angstrom, 1,7um, 2,1x50mm

Phuong phép L:

° Cot: Proswift Monolith 4,6 x S0mm
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o Pha di ddng: A: Nudce (axit formic 0,1%) B: ACN (axit formic 0,1%)

° Luu lugng: 1ml/phut
° Nhiét do: 50°C
° Gradien: 0 phut 3% B; 3% dén 80% B trong 2 phut; 2,1 phat 10% B; 2,8 phut 95%

B; 2,9 phit 3% B

o Khéi phd ké: Qtof ESI quét trong khoang 100-1900; giai phd bang Max Ent 1 trong

g6i phin mém Mass Lynx

o UPLC: Waters Acquity

Phuong phap M
Cot Acquity BEH 1,7pm 2,1x50mm
Nhiét do cot 50C
Dung moi rira giai | A: Nude (axit formic 0,1%); B: ACN (axit
formic 0,1%)
Luu lugng dong | 1 mL/phut
Gradien 0 phiit 2% B; 2% dén 98% B trong 4,40 phiit;
5,15 phut 98% B; 5,19 phut 2% B
Khéi pho ké May Quadrupole ESI don quét trong khoang
120-1600
UPLC Waters Acquity
Phuong phap N
Cot Sunfire 30x50 mm 5 um

Dung méi rura giai

A: Nuéce (0,1% TFA); B: ACN (0,1% TFA)

Luu lugng dong

75 mL/phut
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Gradien 5-20% ACN trong hon 3,2 phit
Phuong phéap O
Cot Acquity BEH 1,7pum 2,1x50mm
Nhiét d¢ cot 50C
Dung moi rira gidi | A: Nude (axit formic 0,1%); B: ACN (axit
formic 0,1%)
Luu luvong dong | 1 mL/phut
Gradien 0 phut 40% B; 40% dén 98% B trong 3,40 phut;
5,15 phut 98% B; 5,19 phut 40%B
Khdi phd ké M4y Quadrupole ESI don quét trong khoang
120-1600
UPLC Waters Acquity
Phuong phap P Cot Proswift Monolith 4,6 x 50mm
Nhiét do cot 50C

Dung méi rira giai

A: Nude (axit formic 0,1%) B: ACN (axit formic
0,1%)

Luu lugng dong

ImL/phut

Gradien 0 phut 2% B; 2% dén 98% B trong 2 phut; 2,1
phut 98% B; 2,3 phut 2% B; 3,3 phut 2% B
Khdi phd ké Qtof ESI quét trong khoang 100-1900; giai pho

bing Max Ent 1 trong géi phin mém Mass Lynx
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UPLC Waters Acquity
Phuong phép Q
Cot Proswift Monolith 4,6x50mm
Nhiét do cot 50C
Dung moi rira giai | A: Nude (axit formic 0,1%); B: ACN (axit
formic 0,1%)
Luu luong dong | 1 mL/phut
Gradien 0,7 phut 2% B; 2% dén 60% B trong 12,8 phut;
14 phut 60% B; 14,2 phat 2% B
Khéi phd ké Qtof ESI quét trong khoang 600-3500; giai pho
bing Max Ent 1 trong gbi phan mém Mass Lynx
UPLC Waters Acquity
Phuong phép R
Cot Proswift Monolith 4,6 x 50mm
Nhiét do cot 50C

Dung moi rnra giai

A: Nuéc (axit formic 0,1%) B: ACN (axit formic
0,1%)

Luu lugng dong

ImL/phut

Gradien 0 phit 3% B; 3% dén 90% B trong 7 phut; 7,1
phut 15% B; 7,70 phut 95% B; 7,8 phut 3% B
Khéi pho ké Qtof ESI quét trong khoang 100-1900; giai pho

bang Max Ent 1 trong géi phdn mém Mass Lynx
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UPLC Waters Acquity

Phuong phap phén tich S:

° Cot Xbridge C18, 3,5uM, 3,0 x 3,0mm

° Dung méi rira gidi: A: Nude + Amoni hydroxit B SmM: ACN

e Luu lugng dong: 2mL/phut

o Gradien: 0,0 phut 2% B; 2% dén 95% B trong 1,70 phut; 2,00 phut 95% B; 2,10 phut

o Khéi phd ké: Single Quadrupole ESI

e HPLC: chudi Agilent 1100
° Nhiét do: 40C

Phuong phap phéan tich T:

Cot Acquity BEH 1,7pm 2,1x50mm

Nhiét do cot 50C

Dung méi rira giai A: Nude (axit formic 0,1%) B: ACN (axit formic 0,1%)
Luu Iugng dong ImL/phut

Gradien 0 phut 5% B; 5% dén 60% B trong 4 phut; 7,2 phut 98% B;

4,5 phit 95% B; 4,6 phit 5% B

Khéi pho ké Acquity G2 Xevo QTof - Rs(FWHM) > 20000 P9 chinh

xac <5 ppm

UPLC Waters Acquity
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Chét trung gian l: Benzyl 11-bromoundecanoat
oA )OK/\/\/\/\/\
o o) Br
H OJ\/\/\/\/\/\ Br * b

Hoa tan axit 11-bromoundecanoic (4g, 15,08mmol), rugu benzyl (1,875mL, 18,10mmol),
va DMAP (92mg, 0,754mmol) trong DCM trong diéu kién N> & nhiét d6 phong. Thém EDC-
HCI (4,34g, 22,63mmol va khudy hdn hop phan tng trong 17 gid. Co dic phan tng, sau d6
pha lodng v6i EO (150mL). Chiét hdn hop bing nude (30mL), va chiét pha chira nudc
bing Et20 (150mL). Rira cac pha hitu co két hop bang nude mubi (20mL) va sdy kho trén
Na2S04. Loai bé dung méi va tinh ché phin cin bang c6t nhanh (silic dioxit 120g, 0-10%
Et,0 / ete dau hoa) dé tao ra chit trung gian 1 13 chat 16ng khong mau (6,75g, ¢6 thé dinh
luong): phwong phiap LCMS phuong phiap A Rt = 1,79 phat, M+H 355,2; 'H NMR
(400MHz, CHLOROFORM-d) 6 ppm 1,18 — 1,36 (m, 10 H) 1,37 - 1,47 (m, 2H) 1,64 (quin,
J=7,33 Hz, 2H) 1,85 (dt, J=14,56, 7,06 Hz, 2H) 2,35 (t, J=7,58 Hz, 2H) 3,40 (t, J=6,88 Hz,
2H) 5,11 (s, 2H) 7,28 - 7,45 (m, SH).

Chét trung gian 2: Tribenzyl undecan-1,1,11-tricarboxylat

Oy 0O

NaH
OWO\/Q 0 DMF

Tao huyén phu NaH (113mg, 2,83mmol) trong DMF (6mL) trong diéu kién N2 &
0°C. Thém tir tir dibenzyl malonat (0,704mL, 2,82mmol) vao huyén phu dang khudy trong
hon 30 phat. Thém chét trung gian 1 (903mg, 2,54mmol) da hoa tan trong DMF (3mL) va
khudy hdn hop phan tmg & 0°C trong 2,75 gid trude khi lam 4m dén nhiét do phong va khudy
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qua dém. Pha loang hdn hop phan tmg bing Et,0 (75mL) va chiét bang nude (20mL). Chiét
pha chira nu6e bang Et,O (75mL) va rira cac pha hiru co két hop bang nuée mudi (30mL).
Say kho céc chét hiru co trén Na2S04 rdi ¢6 dic. Tinh ché phan ¢6 dic bang cot nhanh (silic
dioxit 80g, 0-10% EtOAc / HEP) dé tao ra dau khong mau (770mg, 1,38mmol, 34%) do tinh
khiét 70%: LCMS phwong phap B Rt = 1,41 phut, M+H 559,6.

Chét trung gian 3: Tribenzyl docosan-1,11,11-tricarboxylat

Thém chét trung gian 2 (770mg, 1,38mmol) trong DMF (4mL) vao huyén phu cua
NaH (66,1mg, 1,65mmol) trong DMF (2mL) & 0°C trong diéu kién N2. Sau 35 phut, thém
dung dich 1-bromoundecan (0,338mL, 1,52mmol) trong DMF (2mL) vao phan ting, 1am 4m
phan mg nay dén nhiét d6 phong sau khi khudy trong 25 phit. Khudy hdn hop phan tmg
trong 2 ngdy. Pha lodng hdn hop phan tmg bing Et20 (75mL) va chiét bang LiCl 10%
(25mL). Chiét pha chtra nuéc bang Et;O (75mL). Rira cac pha hiru co két hop bing nudc
mubi, sy khoé trén Na2SO4, va 1am bay hoi dung méi. Qua trinh tinh ché phin cin bang cot
nhanh (silic dioxit 80g, 0-10% EtOAc/HEP) d tao ra chit trung gian 3 1a dau khong mau
(590mg, 0,827mmol, 33%): phuong phap LCMS phuong phédp B Rt= 1,89 phut, M+Na
735,5; "TH NMR (400MHz, CHLOROFORM-d) & ppm 0,87 - 0,95 (m, 3H) 1,07 (br, s,, 4H)
1,14 - 1,36 (m, 28 H) 1,66 (quin, J=7,43 Hz, 2H) 1,85 - 1,95 (m, 4H) 2,37 (t, J=7,58 Hz, 2H)
5,12 (s, 4H) 5,14 (s, 2H) 7,27 (d, J=2,32 Hz, 1H) 7,28 - 7,43 (m, 14H).

Chét trung gian 4: Axit docosan-1,11,11-tricarboxylic
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HO. _O

HO OH

Két hop chét trung gian 3 (590mg, 0,827mmol) di hoa tan trong THF (12mL) v6i huyén pha
ctia 10% Pd trén cacbon trong THF (8mL). Khudy huyén phi nay va dit trong didu kién khi
hydro théng qua binh cau. Sau 1 gid, dua phan Gng qua bd loc mang va rira céc chit rin véi
EtOAc. Lam bay hoi phén dich lgc, tao ra hop chét néu trong dé muc dudi dang dau khong
mau (353mg, 0,798mmol, 96%): phuong phap LCMS phuong phap B Rt = 1,16 phut, M+H
443,5; '"H NMR (400MHz, CHLOROFORM-d) & ppm 0,77 - 0,84 (m, 3H) 1,06 - 1,33 (m,
32H) 1,59 (quin, J=7,18 Hz, 2H) 1,83 - 1,92 (m, 4H) 2,32 (t, J=7,03 Hz, 2H).

Chét trung gian 5: Axit 2-(((2,5-dioxopyrolidin-1-yl)oxy)cacbonyl)-2-undexyltridecandioic

HO.__O

DCC, NHS, DCM

JE—" .

HO OH

Thém dung dich DCC (126mg, 0,610mmol) trong DCM (1,57mL) vao dung dich gdm chét
trung gian 4 va N-hydroxysucxinimit trong DCM (5SmL) va THF (5mL) trong diéu kién N2.
Sau 3,5 gid, Iam bay hoi phin dung méi va tinh ché phin cin bang phwong phép sic ky long
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siéu tdi han (SFC; Princeton 2-etyl-pyridin, 20x150mm, 20-30% MeOH / CO»), tao ra hop
chét néu trong d& muc duéi dang diu khong mau (138mg, 0,256mmol, 50%): LCMS phwong
phap B Rt = 1,21phuat, M+H 540,5; '"H NMR (600MHz, AXETONITRIL-d3) & ppm 0,91 (t,
J=7,20Hz, 3H) 1,22 - 1,42 (m, 34H) 1,57 (quin, J=7,34 Hz, 2H) 1,93 - 1,96 (m, 2H) 2,28 (t,
J=7,47 Hz, 2H) 2,79 (br, d, J=6,30Hz, 4H).
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Chét trung gian 6 va 6A: Céu tric axit 2-(azido-PEG23-carbamoyl)-2-undexyltridecandioic
(6) va cAu tric axit 12-(azido-PEG23-cabamoy])tricosanoic (6A)

HzN\/\o/\/o\/\o’\/Oj

o0~ O g
K/O\/\o/\/o\/\o/\ —_—
O~ ™~ Org P
[o/\/o\/\o/\/o\/\o

N3 S

HO HO

HO
o
+
0 HN\/\O/\/O\/\O/\/Oj O NH /\O/\/O\/\O/\/o
o/\/o\/\o/\/o\/\o O/\/O\/\O/\/O\/\Oj
OO (0o Oo
(0}
[o\/\o/\/ ~o O Ou~g OO
O/\/O\/\O/\/O\/\o [ONOV\O/\/O\/\O
NS\) N3 \)
-6 I-6A

Két hop chét trung gian 5 (36mg, 0,066mmol) va azido-dPEG23-NH, (Quanta Biodesign:
73mg, 0,066mmol) trong THF (1,5mL) va tron trén dia lic trong 15 phut trudce khi bd sung
DIPEA (17uL,0,10mmol). D& phan tng trén dia lic qua dém. Lam bay hoi phdn dung méi
va tinh ché phin cin bang HPLC (Sunfire C18 30x50mm, 55-80% ACN/nuéc + TFA 0,1%)
dé tao ra chit trung gian 6 (39mg, 0,025mmol, 38%) va chit trung gian 6a (20mg,
0,013mmol, 20%): LCMS phuong phap B Rt = 1,11 phat, [M+2H]*? 763.,4; 'H NMR
(400MHz, CHLOROFORM-d) 8 ppm 0,86 - 0,93 (m, 3H) 1,10 - 1,19 (m, 2H) 1,20 - 1,29
(m, 23H) 1,32 (br, s,, 7 H) 1,58 - 1,69 (m, 2H) 1,69 - 1,79 (m, 2H) 1,96 - 2,10 (m, 2H) 2,35
(t, J=7,15 Hz, 2H) 3,41 (t, J=5,07 Hz, 2H) 3,51 - 3,57 (m, 2H) 3,58 - 3,62 (m, 2H) 3,62 -
3,73 (m, 90 H) 7,46 (br. s., 1H); LCMS Phuong phap B Rt = 1,23 phut, [M+2]*? 740,9; 'H
NMR (400MHz, CLOROFORM-d) é ppm 0,83 - 0,96 (m, 3H) 1,27 (br, s,, 25H) 1,29 - 1,37
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(m, 7 H) 1,37 - 1,46 (m, 2H) 1,53 - 1,73 (m, 4H) 2,34 (t, J=7,21 Hz, 2H) 3,41 (t, J=5,07 Hz,
2H) 3,44 - 3,52 (m, 2H) 3,55 - 3,60 (m, 2H) 3,60 - 3,74 (m, 90 H) 6,19 - 6,30 (m, 1H).

Theo céch khéc, thu duoc cdu tric 6A theo quy trinh sau: thém dung dich chét trung gian 5
(48mg, 0,042mmol) trong THF (ImL) vao l¢ da dwoc nap azido-PEG23-amin (Quanta
Biodesign cat # 10525) (46mg, 0,042mmol). Khudy hdn hgp phan tmg trong 20 phut trude
khi b6 sung DIPEA (11pL, 0,063mmol) va sau d6 duy tri qua dém. Thém azido-PEG23-
amin (23mg, 0,021mmol) va DIPEA (5pL, 0,029mmol) va khudy hdn hop phén tmg mot
ngdy nita. Lam bay hoi phin dung méi va tinh ché phin cin bang HPLC (Xbridge C18
30x50mm, 10-30% ACN / NH40H 5mM). Qua trinh dong kho cac phan doan tao thanh hon
hop céc san phim. Tinh ché vt liéu bang phuong phap HPLC (Sunfire C18 30x50mm, 45-
70% ACN / nuéc + TFA 0,1%) dé tao ra chét trung gian 6A néu trong d& muc (30mg,
0,020mmol, 48%): LCMS phuong phap B Rt = 0,81 phuat, [M+H+H50]*? 764,5; 'H NMR
(400MHz, AXETONITRIL-d3) & ppm 1,30 (br, s,, 28 H) 1,40 - 1,50 (m, 2H) 1,50 - 1,62 (m,
6 H) 2,14 (t, J=7,52 Hz, 2H) 2,23 - 2,35 (m, 3H) 3,32 (q, J=5,58 Hz, 2H) 3,37 - 3,43 (m, 2H)
3,47 - 3,52 (m, 2H) 3,53 - 3,68 (m, 90 H) 6,54 (br. s., 1H) .

Chét trung gian 7: (((11-bromundexyl)oxy)metantriyl)tribenzen

O TEA O

*+ Br o4  DCM, DMAP

O o ;
O i

Hoa tan trityl clorua (2,49g, 8,92mmol), 11-bromoundecan-1-o0l (2,00g, 7,96mmol),
va DMAP (10mg, 0,080mmol) trong DCM (16mL) trong diéu kién N2. Thém DIPEA
(1,39mL, 7,96mmol) ddng thoi khudy va duy tri phan tng trong 7 ngdy. Phan chia phan tmg
gitta DCM (20mL) va nudc (10mL). Chiét pha hitu co bing nudc (20mL), siy kho trén
MgSOs4, rdi ¢6 dic. Tinh ché phan c6 dic bing c6t nhanh (silic dioxit 120g, 0-6% EtOAc /
HEP) dé tao ra chat trung gian 7 (2,50g, 5,07mmol, 64%) dudi dang diu khéng mau: 1H
NMR (400MHz, CLOROFORM-d) 8 ppm 1,19 - 1,49 (m, 14H) 1,58 - 1,69 (m, 2H) 1,79 (dt,
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J=14,50, 7,00Hz, 1H) 1,87 (dt, J=14,55, 7,03 Hz, 1H) 3,07 (t, J=6,66 Hz, 2H) 3,43 (t, J=6,85
Hz, 1H) 3,55 (t, J=6,79 Hz, 1H) 7,18 - 7,36 (m, 10 H) 7,42 - 7,52 (m, 5H).

Chét trung gian 8: Dibenzyl 2-(11-(trityloxy)undexyl)malonat

NaH

Tao huyén phi NaH (113mg, 2,83mmol) trong DMF (6mL) & 0°C trong diéu kién
N2. Thém tir tir dibenzyl malonat vao huyén pht da khudy. Sau 30 phit, thém dung dich
chit trung gian 7 (1,26g, 2,54mmol) trong DMF (3mL). Sau khi khudy 15 phut, 1am 4m hén
hop tao thanh dén nhiét 46 phong. Sau 3 ngay, pha lodng hdn hop phan @mg bing Et:0
(75mL) va chiét bing nuéc (40mL). Chiét pha chira nuée bang Et,O (75mL). Sdy kho céc
chét hitu co két hop trén Na»SO; 1di ¢6 dic. Tinh ché phin c6 dic bing cot nhanh (silic
dioxit 80g, 0-10% EtOAc / HEP) dé tao ra hop chit néu trong d& muc dudi dang diu khéng
mau (815mg, 1,17mmol, 41%): HPLC Phuwong phap B Rt = 1,68 phut; 'H NMR (400MHz,
CLOROFORM-d) 8 ppm 1,16 - 1,40 (m, 16 H) 1,58 - 1,69 (m, 2H) 1,94 (q, J=7,38 Hz, 2H)
3,06 (t, J=6,66 Hz, 2H) 3,45 (t, J=7,52 Hz, 1H) 5,16 (s, 4H) 7,21 - 7,28 (m, 3H) 7,28 - 7,39
(m, 16 H) 7,42 - 7,51 (m, 6 H).
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Chit trung gian 9:  Tribenzyl  22-(trityloxy)docosan-1,11,11-tricarboxylat

Thém dung dich chét trung gian 8 (815mg, 1,17mmol) trong DMF (2mL) vao huyén phu
ctia NaH (56mg, 1,40mmol) trong DMF (2mL) trong diéu kién N2 & 0°C. Khuiy hdn hop
trong 1 gid. Thém benzyl 11-bromoundecanoat (457mg, 1,29mmol) trong DMF (2mL) vao
phan tmg. Lam 4m phan tmg dén nhiét d6 phong 20 phit sau qua trinh b sung va khudy qua
dém. Pha loding hdn hop phan tng bing Et20 (75mL) va chiét bing nudc (25mL). Chiét pha
chira nuée biang Et,O (75mL) va két hop céac chét hiru co. Sdy kho cac chit hitu co két hop
trén NaySO4 va 1am bay hoi. Tinh ché phin cin bing ¢t nhanh (silic dioxit 40g, 0-10%
EtOAc/HEP) dé tao ra hop chit néu trong d& muc duéi dang diu khong mau (780mg,
0,803mmol, 69%): 'H NMR (400MHz, CLOROFORM-d) dppm 0,99 - 1,14 (m, 4H) 1,15 -
1,41 (m,26 H) 1,58 - 1,71 (m, 4H) 1,82 - 1,96 (m, 4H) 2,37 (t, J=7,52 Hz, 2H) 3,06 (t, J=6,66
Hz, 2H) 5,12 (s, 4H) 5,14 (s, 2H) 7,28 (s, 24H) 7,42 - 7,52 (m, 6 H).

Chét trung gian 10: Axit 22-(trityloxy)docosan-1,11,11-tricarboxylic
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SR P
U Oy ST

Pd/C, THF

—_—

° O HO OH

Thém huyén phu cta 10% Pd trén cacbon (11mg, 0,010mmol) trong THF (2,5mL) vao dung
dich chét trung gian 9 (200mg, 0,206mmol) trong THF (2,5mL). it huyén phu da khudy
trong diéu kién hydro théng qua binh cau. Sau 2,25 gi&r dwa phan g qua bd loc mang va
rira c4c chit ring bing EtOAc. Lam bay hoi phin dich loc dé tao ra chit trung gian 10
(150mg, c6 thé dinh lwong): '"H NMR (400MHz, CLOROFORM-d) § ppm 1,04 - 1,33 (m,
30 H) 1,45 - 1,62 (m, 4H) 1,76 - 1,91 (m, 4H) 2,21 - 2,36 (m, 2H) 2,97 (t, J=6,60Hz, 2H)
7,06 - 7,18 (m, 4H) 7,19 - 7,24 (m, 5SH) 7,33 - 7,50 (m, 6 H) .

Chit trung gian 11: Axit 2-(((2,5-dioxopyrrolidin-1-yl)oxy)cacbonyl)-2-(11-
(trityloxy )undexyl)tridecandioic (11).
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30
OH
DCC, NHS, DCM

HO OH

Két hop chit trung gian 10 (150mg, 0,214mmol) va N-hydroxysucxinimit (25mg,
0,214mmol) trong DCM (4mL). Thém DCC (49mg, 0,235mmol) da hoa tan trong DCM
(0,61mL), va khudy hdn hop phan émg & nhiét d6 phong trong 7 gid. Lam bay hoi phan dung
moi va tinh ché phan ciin bang HPLC (Sunfire C18 30x50mm; 65-95% ACN / nuéc + TFA -
0,1%) sau d6 bang phuong phip SFC (Princeton 2-etylpyridin ¢t 20x100mm, 25-35%
MeOH / CO2) dé tao ra chat trung gian 11 (34mg, 0,043mmol, 20%) dudi dang dau khong
mau: LCMS Phuong phidp B Rt = 1,47 phut, M-COH 752,7; 'H NMR (400MHz,
CLOROFORM-d) & ppm 1,13 - 1,42 (m, 30 H) 1,56 - 1,73 (m, 4H) 1,94 - 2,14 (m, 4H) 2,37
(t, J=7,21 Hz, 2H) 2,83 (br, s,, 4H) 3,06 (t, J=6,66 Hz, 2H) 7,15 - 7,28 (m, 3H) 7,29 - 7,36
(m, 6 H) 7,41 - 7,50 (m, 6 H).

Chit trung gian 12: Chu trac axit 2-((azido-PEG23)carbamoyl)-2-(11-
hydroxyundexyl)tridecandioic
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Két hop azido-dPEG23-amin (Quanta Biodesign) 42mg, 0,038mmol) trong THF (1,5mL)
v6i chét trung gian 11 (34mg, 0,043mmol) trong didu kién N2. Dit phan mg trén dia lic va
khudy trong 20 phut. Thém DIPEA (7,44pL, 0,043mmol) va khudy hdn hop phan tng trong
2 gid. Thém DIPEA (4pL, 0,023mmol) va duy tri phan Gmg qua dém. Lam bay hoi phan
dung mdi va hap thu phin cin trong DCM (3mL) va TFA (0,5mL). Khudy dung dich trong
1 gidr tai thoi diém dung méi bi tach ra. Tinh ché phin cin bing phwong phap HPLC (sunfire
C18 30x50mm, 45-70% ACN/nuéc + TFA 0,1%) dé tao ra chit trung gian 12 (4mg,
1,8umol, 4,2%): LCMS phuong phiap B Rt = 0,75 phuat, [M+2H]*? 771,4; 'H NMR
(400MHz, CLOROFORM-d) 6 ppm 1,05 - 1,39 (m, 30 H) 1,52 - 1,82 (m, 6 H) 1,97 - 2,09
(m, 2H) 2,35 (t, J=7,21 Hz, 2H) 3,41 (t, J=5,07 Hz, 2H) 3,51 - 3,63 (m, 6 H) 3,63 - 3,75 (m,
90 H) 4,36 (t, J=6,72 Hz, 1H) 7,49 - 7,65 (m, 1H).
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Chat trung gianl3: Axit 13-(benzyloxy)-12-((benzyloxy)cacbonyl)-13-oxotridecanoic

O+ _OH
NaH
O\n/\[ro /\/\/\/\/\)?\
o O + Br OH
O (0)

Thém tir tr dibenzyl malonat (0,88mL, 3,52mmol) trong DMF (3mL) vao huyén phu cta
NaH (274mg, 6,86mmol) trong didu kién N2 & 0°C. Khudy hdn hop trong 1,5gi trude khi
]Jam 4m dén nhiét 46 phong. Thém axit 11-bromoundecanoic (933mg, 3,52mmol) trong DMF
(3mL) va dé phan tmg dién ra qua dém. Gia nhiét phan tmg dén 80°C trong 3 gi& truée khi
1am ngudi. Pha lodng hdn hop phan tmg bang EtOAc (50mL) va EtO (50mL) va chiét bing
HCI 1M (25mL). Chiét pha chira nu6e bang EtOAc / EtO (100mL). Sy kho cac chat hitu
co két hop trén NaSO4 va 1am bay hoi dung méi. Tinh ché phan cin bang cot nhanh (C18
50g 30-100% ACN / nuéc + TFA 0,1) d tao ra chit trung gian 13 (315mg, 0,672mmol,
19%) dang bt mau tring: LCMS phuong phap B Rt = 1,05 phuat, M+H 469,5.

Chat trung gian 14: Axit 23-(benzyloxy)-12,12-bis((benzyloxy)cacbonyl)-23-

oxotricosanoic
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Tao huyén phu NaH (54mg, 1,34mmol) trong DMF (1mL) & 0°C trong diéu kién N2. Thém
chét trung gian 13 (315mg, 0,672mmol) trong DMF (3mL) vio hdn hop niy bing cach nho
giot. Khudy hon hop phan ung trong 1 gid trude khi thém chét trung gian 1 (239mg,
0,672mmol) trong DMF (1mL). Duy tri phan ting & 0°C trong 45 phiit nita treée khi 1am 4m
dén nhiét 46 phong. Khudy hdn hop phan g qua dém. Pha lodng hdn hop phan tmg véi 1:1
Et,0 va EtOAc (75mL) va chiét bing HCI 1M (20mL). Chiét pha chira nu6c bang 1:1 Et,O
va EtOAc (75mL). Sdy khé cac chét hiru co két hop trén NaxSO4 va lam bay hoi. Qu4 trinh
tinh ché phin cin tao thanh bing phwong phap HPLC (Xbridge C18 30x50mm, 45-70%
ACN / nuéc + NH4OH 5mM) di tao ra hop chét néu trong d& muc (132mg, 0,178mmol,
26%): LCMS phuong phap B; Rt= 1,53 phat, M-H 741,8.

Chét trung gian 15: 1,11,11-tribenzyl 21-(2,5-dioxopyrrolidin-1-yl) henicosan-1,11,11,21-

tetracarboxylat
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Thém DCC (44mg, 0,213mmol) trong DCM (1mL) vao dung dich gém chit trung gian 14
(132mg, 0,178mmol) va N-hydroxysucxinimit (20mg, 0,178mmol) trong DCM (2,5mL).
Khuiy hdn hop phan tng trén dia lic trong 17 gid. Loc phan tmg va rira cac chit rén bang
DCM. C6 dic phan dich loc va tinh ché bing ¢t nhanh (silic dioxit 12g, 0-40% EtOAc /
HEP) dé tao ra chat trung gian 15 (107mg, 0,127mmol, 72%): LCMS phuong phap B Rt =
1,53 phat, M+Na 862,8.

Chit trung gian 16: Axit 22-((2,5-dioxopyrolidin-1-yl)oxy)-22-oxodocosan-1,11,11-

tricarboxylic
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Thém huyén phui ciia 10% Pd trén cacbon trong THF (2,5mL) vao dung dich chét trung gian
15 (107mg, 0,127mmol) trong THF (2,5mL). Pt hdn hop trong diéu kién khi hydro trong
1,5 gidr. Pwa phéan tmg qua bd loc mang va rira phan chit rin bing DCM va THF. Lam bay
hoi phén dich loc dé tao ra diu khong mau (95mg, ¢6 thé dinh lwong), ddu nay chira hop
chéit néu trong d& muc: LCMS phuong phap B Rt = 0,65 phat, M+H 570,5.

Chét trung gian 17: Ciu tric axit 2-(11-(azido-PEG23-amino)-11-oxoundexyl)tridecandioic
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Thém dung dich chét trung gian 16 (48mg, 0,042mmol) trong THF (1mL) vao lo da duoc
nap azido-dPEG23-amin (Quanta Biodesign: 46mg, 0,042mmol). Khudy hdn hop phéan tmg
trong 20 phut trude khi thém DIPEA (11pL, 0,063mmol) va sau d6 duy tri qua dém. Thém
azido-PEG23-amin (23mg, 0,021mmol) va DIPEA (50uL, 0,029mmol) va khudy hén hop
phan tmg mdt ngay nita. LAm bay hoi phin dung mdi va tinh ché phin cin bing phuong
phap HPLC (Xbridge C18 30x50mm, 10-30% ACN / NH40OH 5mM). Qua4 trinh dong kho
cac phan doan tao thanh hdn hop cic san pham. Tinh ché vat liéu bing phwong phap HPLC
(Sunfire C18 30x50mm, 45-70% ACN / nuéc + TFA 0,1%) dé tao ra chit trung gian 17 néu
trong dé muc (30mg, 0,020mmol, 48%): LCMS SQ4 Rt = 0,81 phut, [M+H+H3;0]*? 764,5;
"HNMR (400MHz, AXETONITRIL-d3)5 ppm 1,30 (br, s,, 28 H) 1,40 - 1,50 (m, 2H) 1,50
- 1,62 (m, 6 H) 2,14 (t, J=7,52 Hz, 2H) 2,23 - 2,35 (m, 3H) 3,32 (q, J=5,58 Hz, 2H) 3,37 -
3,43 (m, 2H) 3,47 - 3,52 (m, 2H) 3,53 - 3,68 (m, 90 H) 6,54 (br. s., 1H).
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Chét trung gian 18: Tetrabenzyl henicosan-1,11,11,21-tetracarboxylat

0.0 0 040 @Ao
O/LK/\/\/\/\/\Br

Thém tir tir chit trung gian 2 (337mg, 0,603mmol) trong DMF (2mL) vao huyén phu cuia
NaH (48mg, 1,21mmol) trong DMF (2mL) & 0°C trong diéu kién N2. Khudy hén hop trong
15 phut true khi thém chit trung gian 1 (429mg, 1,21mmol) trong DMF (2mL). Khuiy hén
hop phén tmg & 0°C trong 20 phut trudce khi 1am 4m dén nhiét &6 phong. Duy tri phan tng &
nhiét do phong ddng thoi khudy trong 3 ngay. Pha lodng hdn hop phan vmg bing Et,O
(75mL) va chiét bang nude (20mL). Chiét pha chira nuée bang Et,O (75mL). Siy khé cac
chét hiru co két hop trén Na»SO4 va 1am bay hoi. Tinh ché phan cin biang c6t nhanh (silic
dioxit 24g, 0-15% EtOAc / HEP) dé taora hop chit néu trong dé muc (315mg, 0,378mmol,
63%): LCMS Phuong phip B Rt = 1,70 phat, M+Na 855,8; 'H NMR (400MHz,
CLOROFORM-d) 6 ppm 0,95 - 1,13 (m, 4H) 1,13 - 1,40 (m, 24H) 1,59 - 1,72 (m, 4H) 1,82
- 1,95 (m, 4H) 2,37 (t, J=7,52 Hz, 4H) 5,12 (s, 4H) 5,14 (s, 4H) 7,14 - 7,44 (m, 20 H).
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Chat trung gian 19: Axit henicosan-1,11,11,21-tetracarboxylic

0._0 @/\O O~__OH OH

Pd/C
THF

o] o\/© HO OH

Thém huyén phu ciia 10% Pd trén cacbon (20mg, 0,019mmol) trong THF (4mL) vao dung
dich chét trung gian 18 (315mg, 0,378mmol) trong THF (6mL), va dit phan tmg trong diéu
kién khi hydro trong 2 gid. Sir dung bd loc mang dé loai bd cac chét rén, rira cac chit nay
v6i EtOAc. Qua trinh bay hoi phan dich loc d3 tao ra chét trung gian 19 (179mg, c6 thé dinh
lwong) dang chét rin mau tring: LCMS phuong phap A Rt = 1,24 phit, M+H 473,4; 'H
NMR (400MHz, DMSO-d6) éppm 0,99 - 1,15 (m, 4H) 1,24 (br, s., 24H) 1,48 (quin, J=6,94
Hz, 4H) 1,62 - 1,76 (m, 4H) 2,18 (t, J=7,34 Hz, 4H) 12,23 (br. s, 4H).

Chéat trung gian 20: Axit 11-(((2,5-dioxopyrolidin-1-yl)oxy)cacbonyl)henicosan-1,11,21-

tricarboxylic
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HO OH
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Hoa tan N-hydroxysucxinimit (20mg, 0,170mmol) va chit trung gian 19 (90mg,
0,190mmol) trong DCM (3mL) va THF (0,3mL). Thém dung dich DCC (39mg, 0,190mmol)
trong DCM (0,5mL) va khudy hdn hop phan tng qua dém. Lam bay hoi phin dung méi va
tinh ché phan cin bang phuong phap HPLC (Sunfire C18 30x50mm; 35-60% ACN/nuéc +
TFA 0,1%) dé tao ra hop chét néu trong dé muc dang bt mau tréng (21mg, 0,037mmol,
19%): LCMS (Phuong phap C Rt = 1,01 phat, M+H 570,3.

Chét trung gian 21 va 2la: Axit 11-((azido-PEG23)carbamoyl) henicosan-1,11,21-
tricarboxylic (21) va axit 12-((azido-PEG23)carbamoyl) tricosandioic (21a)
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HoN \/\O/\/O\/\o/\/oj
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+
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1-21 0TI 0T I-21A
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0/\/0\/\0/\/0\/\0
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Két hop azido-PEG23-amin (41mg, 0,037mmol) va chit trung gian 20 (21mg, 0,037mmol)
trong THF (1mL) va khudy trong 10 phat. Thém DIPEA (9,66uL, 0,055mmol), va khudy
hén hop phan tng qua dém. Lam bay hoi phin dung méi, va tinh ché phan cin bing phuong
phap HPLC (Sunfire C18 30x50mm, 35-60% ACN / nu6c + TFA 0,1%) dé tao ra chét trung
gian 21 (22mg, 0,014mmol, 38%) va 21a (4mg, 2,6 umol, 7%): LCMS phuong phép B Rt=
0,69 phut, M+H 1555,3; 'H NMR (400MHz, CLOROFORM-d) & ppm 1,27 (br. s., 19 H)
1,29 - 1,41 (m, 9 H) 1,65 (quin, J=7,12 Hz, 4H) 1,78 (td, J=12,13, 4,22 Hz, 2H) 1,95 - 2,08
(m, 2H) 2,35 (t, J=7,21 Hz, 4H) 3,41 (t, J=5,07 Hz, 2H) 3,54 (q, J=5,05 Hz, 2H) 3,58 - 3,77
(m, 92H) 7,60 (t, J=4,95 Hz, 1H); LCMS phuong phap B Rt = 0,78 phat, M-H 1509,3; 'H
NMR (400MHz, CLOROFORM-d) é ppm 1,18 (br, s., 19 H) 1,21 - 1,38 (m, 11H) 1,43 -
1,63 (m, 6 H) 1,91 - 2,04 (m, 1H) 2,26 (t, J=7,15 Hz, 4H) 3,31 (t, J=5,07 Hz, 2H) 3,40 (q,
J=5,14 Hz, 2H) 3,46 - 3,50 (m, 2H) 3,51 - 3,69 (m, 90 H) 6,23 (t, J=5,01 Hz, 1H).
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Chét trung gian 22: Dibenzyl 2-undexylmalonat

Thém timg giot dibenzyl malonat (0,88mL, 3,52mmol) trong DMF (1,5mL) vao huyén phu
ctia NaH (155mg, 3,87mmol) trong DMF (6mL) trong diéu kién N2 & 0°C. Khuiy hdn hop
trong 30 phit trude khi thém 1-bromoundecan (0,785mL, 3,52mmol) trong DMF (1,5mL)
vao phan tmg. Lam 4m phéan tmg dén nhiét d6 phong va khudy trong 5 ngy. Pha loing hdon
hop phan tmg bang Et20 (75mL) va chiét bang nuée (20mL). Chiét pha chira nuée bang
Et,0 (75mL). Sdy kho céc chét hitu co két hop trén Na>SO4 rdi 1am bay hoi. Tinh ché phan
cin bing cot nhanh (silic dioxit 80g, 0-10% EtOAc / HEP) dé tao ra hop chét néu trong dé
muc (974mg, 2,22mmol, 63%) dudi dang dau khong mau: LCMS phwong phap B Rt = 1,55
phut, M+H 439,5.

Chét trung gian 23: Axit 2-(((2,5-dioxopyrolidin-1-yl)oxy)cacbonyl)-2-undexyltridecanoic
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Thém ting giot dibenzyl 2-undexylmalonat (chit trung gian 22: 400mg, 0,912mmol) trong
DMF (1mL) vao huyén ph cia NaH (44mg, 1,09mmol) trong DMF (2mL) trong didu kién
N2 & 0°C. Khudy hdn hop trong 45 phit trudc khi thém 1-bromoundecan (0,285mL,
1,28mmol) trong DMF (1mL) vao phén tng. Lam 4m phan tmg dén nhiét 6 phong va khudy
trong 1 ngdy. Pha loang hdn hop phéan tmg biang Et,O (75mL) va chiét bing nuée (20mL).
Chiét pha chtra nudc bing EtO (75mL). Sdy khé céc chit hitu co két hop trén NaSOx rdi
1am bay hoti. Tinh ché phin cin bang c6t nhanh (silic dioxit 40g, 0-5% EtOAc / HEP) dé tao
ra ddu khong mau (412mg). Hoa tan diu nay trong THF/MeOH va dua qua thiét bi Thales
Nano H-Cube (1mL/phit, 2 bar H2, 22C) chira c6t 10% Pd/C. Thu ldy dong ra va lam bay
hoi dé tao ra chét sép rin (272mg). Hoa tan chét sap ran nay trong DCM / THF 3:1 rdi ¢b
dic thanh diu. Hoa tan lai dau ndy trong DCM (6mL) trong didu kién N2, va N-
hydroxysucxinimit (68mg), sau d6 thém DCC (136mg) trong DCM (3mL). Khudy hdn hop
phan {mg trong ngay. Loc phan tmg va c6 dic phan dich loc. Tinh ché phan c6 dic bang cot
nhanh (C18 12g, 25-100% ACN / nuéc + axit formic 0,1%). Tinh ché tiép vt liéu tao thanh
bang phuong phap sic ky 1ong sidu t&i han (Princeton 2-etylpyridin 20x150mm; 5-15%
MeOH / CO2) dé tao ra chét trung gian 23 (37mg, 0,073mmol, 8%): LCMS phuong phap B
Rt = 1,67 phat, M+NH;4 527,6; '"H NMR (400MHz, CLOROFORM-d) & ppm 0,80 - 0,94 (m,
6 H) 1,18 - 1,42 (m, 36 H) 1,97 - 2,14 (m, 4H) 2,87 (br. s., 4H).
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Chiat trung gian 24: Axit 2-((azido-PEG23)carbamoyl)-2-undexyltridecanoic

0O O g Ho
K/O\/\o/\/o\/\o A
O\/\O/\,O\/\O/\/O - 0 d N\/\O/\/O\/\O/\/Oj
[0/\/0\/\0/\/0\/\0 0O O
Ny (O~ Oy
O~ O™~ O
[0/\/0\/\0/\/0\/\0
Ng.J

I-24

Thém dung dich chét trung gian 23 (37mg, 0,073mmol) trong THF (1mL) vao lo da
duoc nap véi azido-dPEG23-amin (Quanta Biodesign: 80mg, 0,073mmol). Khudy dung dich
trén dia lic va thém DIPEA (11pL, 0,065mmol). Khudy hdn hop phan tmg qua dém trudce
khi thém mét phan bd sung DIPEA (12pL, 0,071mmol), va dé phan tmg dién ra qua dém.
Lam bay hoi phan dung mdi va tinh ché phin cin bing phwong phap sic ky 1éng siéu téi
han (Princeton Amino 21x150mm; 20-30% MeOH / CO2) dé tao ra hop chét néu trong d&
muc (45mg, 0,030mmol, 41%): LCMS phuong phap B Rt = 1,50 phut, [M+2H]* 748,1; 'H
NMR (400MHz, CLOROFORM-d) & ppm 0,90 (t, J=6,85 Hz, 6 H) 1,09 - 1,38 (m, 30 H)
1,58 (br. s., 12H) 1,64 - 1,76 (m, 2H) 1,98 - 2,16 (m, 2H) 3,41 (t, J=5,14 Hz, 2H) 3,46 - 3,64
(m, 5H) 3,64 - 3,91 (m, 83H).

Chiét trung gian 25: Di-tert-butyl 2-undexylmalonat

0O O +
HoA oK
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Thém di-tert-butyl malonat (1,0g, 4,62mmol) trong DMF (2mL) vao huyén phu ciia NaH
(213mg, 5,32mmol) trong DMF (5mL) trong diéu kién N2 & 0°C. Khudy hdn hop phan tng
trong 30 phit truee khi thém 1-bromoundecan trong DMF (2mL). Khi thém, 1am 4m phan
tmg dén nhiét d6 phong va khudy trong 2 ngdy. Pha lodng hdn hgp phan ting bing EtO
(75mL) va chiét bang nu6e (25mL). Chiét pha chira nuée bing EtO (75mL). Sy khé cac
chét hitu co két hop trén Na,SO4 va 1am bay hoi phin dung méi. Tinh ché phin ¢ dic bang
ot nhanh (silic dioxit 120g, 0-40% Et20/ ete dau hoa) dé tao ra chét trung gian 25 (0,998g,
2,69mmol, 58%): LCMS phuong phip B Rt = 1,64 phuat, M+Na 393,5; '"H NMR (400MHz,
CLOROFORM-d) éppm 0,85 - 0,94 (m, 3H) 1,24 - 1,36 (m, 18 H) 1,41 - 1,52 (m, 18 H)
1,74 - 1,86 (m, 2H) 3,13 (t, J=7,58 Hz, 1H).

Chét trung gian 26: 1-benzyl 11,11-di-tert-butyl docosan-1,11,11-tricarboxylat

><Oo oO)< ©/\o ><o o)<

+

Tdng hop hop chit néu trong d& muc theo cach twong tw nhir chét trung gian 9 sir dung chat
trung gian 25 1am nguyén liéu ban diu dé tao ra diu khéng mau (980mg, 1,52mmol, 66%):
'"H NMR (400MHz, CLOROFORM-d) & ppm 0,89 (t, J=6,91 Hz, 3H) 1,06 - 1,20 (m, 4H)
1,20 - 1,35 (m, 28 H) 1,45 (s, 18 H) 1,58 - 1,70 (m, 2H) 1,72 - 1,83 (m, 4H) 2,36 (t, J=7,52
Hz, 2H) 5,12 (s, 2H) 7,30 - 7,45 (m, 5H).
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Chét trung gian 27: Axit 12,12-bis(tert-butoxycacbonyl)tricosanoic

Téng hop hop chit néu trong dé muc (472mg, 0,851 mmol, 100%) theo cach tuong tur
nhu chét trung gian 19 bang cach sir dung chit trung gian 26: LCMS phuong phép B Rt =
1,76 phat, M-H 553,6; '"H NMR (400MHz, CLOROFORM-d) & ppm 0,84 - 0,95 (m, 3H)
1,07 - 1,21 (m, 4H) 1,21 - 1,40 (m, 28 H) 1,46 (s, 18 H) 1,58 - 1,70 (m, 2H) 1,72 - 1,84 (m,
4H) 2,37 (t, J=7,46 Hz, 2H).

Chéat trung gian 28: 11,11-di-tert-butyl 1-(2,5-dioxopyrolidin-1-yl) docosan-1,11,11-

tricarboxylat

o. oM DCC

N
Q[V>:o DCM
[

Hoa tan chét trung gian 27 (200mg, 0,360mmol) va N-hydroxysucxinimit (42mg,
0,360mmol) trong DCM (3mL). Thém dung dich DCC (89mg, 0,433mmol) trong DCM
(1,6mL) vao va khudy hdn hop phan tng trong 4,5 gid. Loc phan g va c6 dic phan dich
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loc. Tinh ché phin ¢6 dic bing cot nhanh (silic dioxit 24g, 0-40% EtOAc/HEP) dé tao ra
hop chét néu trong d& muc duéi dang diu khéng mau (70mg, 0,107mmol, 30%): LCMS
phuong phap B Rt = 1,74 phut, M+Na 674,7.

Cac chét trung gian 29 va 29A: axit 2-(11-((azido-PEG23)-amino)-11-oxoundexyl)-2-
undexylmalonic (29) va axit 13-((azido-PEG23)-amino)-13-oxo-2-undexyltridecanoic

(29A)

(0]
¢ O—Ni:] HaN o~~~ OO
o o/\/O\/\O/\/O\/\Oj
K/O\/\o/\/o\/\o/\
+ O~ O™~ 0
[o/\/o\/\o/\/o\/\o
N3
\+o o%/
o O
O
L AN~~~ OO
HN\/\O/\/O\/\O/\/OJ O/\/O\/\o/\/o\/\oj
o/\/o\/\o/\/o\/\o K/O\/\O/\/O\/\O/\
o K/O\/\o/\/o\/\o/\ o OH [0\/\0/\/0\/\0/\/0
o [0\/\0/\/0\/\0/\/0 0~ O g~ O
o 0O O N3
OH N3
1-29A

1-29

Thém dung dich chét trung gian 28 (35mg, 0,054mmol) trong THF (ImL) vao lo da duge
nap azido-PEG23-amin (59mg, 0,054mmol). Thém DIPEA (14pL, 0,081mmol) va khudy
hén hop phan tng qua dém. Lam bay hoi phin dung méi va hoa tan lai phan cin trong DCM

(1mL) va TFA (0,2mL). Khudy hén hgp phan mg trong 1,25 gi¢ trude khi 1am bay hoi phan
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dung méi. Tinh ché phin cin bang phuong phap HPLC (Sunfire 30x50mm C18, 55-80%
ACN /nuée + TFA 0,1%) va hoa tan lai vat li¢u tao thanh trong DCM (4mL) va TFA (2mL)
va khudy trong 1,5 gid. Lam bay hoi phan dung méi va tinh ché phan cin bing HPLC
(Sunfire 30x50mm C18, 55-80% ACN / nu6c + TFA 0,1%) d& tao ra chit trung gian 29
(28mg, 0,016mmol, 29%) va chét trung gian 29A (1mg, 0,6umol, 1%): LCMS phwrong phép
B Rt = 1,08 phat, [M+H+H30]" 771,5; 'H NMR (400MHz, CLOROFORM-d) § ppm 0,90
(t, J=6,72 Hz, 3H) 1,26 (br. s., 24H) 1,32 - 1,41 (m, 8 H) 1,62 (quin, J=7,64 Hz, 2H) 1,88 -
2,01 (m, 4H) 2,31 (t, J=7,70Hz, 2H) 3,41 (t, J=5,07 Hz, 2H) 3,46 - 3,56 (m, 3H) 3,57 - 3,90
(m, 91H); LCMS phuong phap B Rt = 1,29 phut, [M+2H]*? 741,1.

Chét trung gian 30: axit 22-((azido-PEG23)amino)-22-oxodocosan-1,11,11-tricarboxylic

o}
Oy O-N
ﬁ O
o OH
0 HN\/\O/\/O\/\O/\/O]
0. (o}
HZN\/\O/\/O\/\O/\/Oj c[/\o/ \/\O/\O/ ~ 0
o/\/o\/\o/\/o\/\o OH o \/\O/\O/ \/\O/\é
* ~ O TN TN
K/O\/\o/\/o\/\o/\ [ 8 8
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Thém dung dich chit trung gian 16 (58mg, 0,063mmol) trong THF (1mL) vio lo di duoc
nap azido-PEG23-amin (70mg, 0,063mmol). Thém DIPEA (17uL, 0,095mmol) va khudy
hdn hop phén tng trén dia lic qua dém. C6 dic phan (mg va tinh ché bang phuong phép
HPLC (Sunfire C18 30x50mm, 35-60% ACN / nuéc + TFA 0,1%) dé tao ra chit trung gian
30 (57mg, 0,036mmol, 57%) dudi dang chat rin sap mau tring: LCMS phuong phép B Rt
= 0,62 phut, M+H 1555,4; "H NMR (400MHz, CLOROFORM-d) & ppm 1,28 (br. s., 18 H)
1,30 - 1,40 (m, 10 H) 1,63 (m, J=7,10, 7,10, 7,10, 7,10, 7,10Hz, 4H) 1,88 - 2,02 (m, 4H) 2,28
(t, J=8,10Hz, 2H) 2,35 (t, J=7,40Hz, 2H) 3,41 (t, J=5,07 Hz, 2H) 3,50 (dt, J=9,20, 4,39 Hz,
2H) 3,57 - 3,63 (m, 2H) 3,63 - 3,73 (m, 90 H)
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Chét trung gian 31: 1-benzyl 3-tert-butyl 2-undexylmalonat

o O )(OO Oo
NN NN, )(OMO/\© —>///I/I/Iﬁ/\©

Thém benzyl tert-butyl malonat (1,0g, 4,0mmol) trong DMF (2mL) vao huyén phii ctia NaH
(160mg, 4,0mmol) trong DMF (8mL) & 0°C trong diéu kién N2. Khudy hdn hop trong 50
phiit sau d6 thém 1-bromoundecan trong DMF (2mL). Sau khi khudy mét gid nita, 1am 4m
phan tng dén nhiét do phong. Duy tri phan tng qua dém. Thém Et;O (100mL) va nudc
(20mL) vao cac ving phan chia ctia phan ng. Chiét pha chira nuée bang Et0O (100mL), va
siy kho céc chit hitu co két hop trén NaSOs. Lam bay hoi phin dung méi va tinh ché phan
cin bang ¢t nhanh (C18 12g, 40-100% ACN / nudc + TFA 0,1%) dé tao ra hop chit néu
trong d& muc duéi dang diu khong mau (1,14g, 2,82mmol, 71%): LCMS phuong phap A Rt
= 1,58 phut, M+Na 427,4; 'TH NMR (400MHz, CLOROFORM-d) & ppm 0,84 - 0,96 (m, 3H)
1,28 (br. s, 12H) 1,31 (m, J=3,90Hz, 6 H) 1,41 (s, 9 H) 1,88 (q, J=7,38 Hz, 2H) 3,29 (t,
J=7,58 Hz, 1H) 5,19 (q, J=12,27 Hz, 2H) 7,30 - 7,42 (m, SH).

Theo cach khac, c6 thé thuc hién qua trinh alkyl héa tert-butyl malonat bang cach str dung

I-iodoundecan (1,2 eq) khi c6 mat kaly cacbonat (2 eq) trong DMF.

Chét trung gian 32: 1,11-dibenzyl 11-tert-butyl docosan-1,11,11-tricarboxylat
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Téng hop hop chit néu trong d& muc theo cach twong tu nhu chét trung gian 9 st
dung chét trung gian 31 (650mg, 1,61mmol) 1am nguyén lidu ban dau dé tao ra diu khong
mau (823mg, 1,21mmol, 75%): 'H NMR (400MHz, CLOROFORM-d) & ppm 0,84 - 0,94
(m, 3H) 1,12 (m, J=6,60Hz, 4H) 1,19 - 1,33 (m, 28 H) 1,35 (s, 9 H) 1,66 (quin, J=7,40Hz,
2H) 1,85 (t, J=8,44 Hz, 4H) 2,37 (t, J=7,52 Hz, 2H) 5,14 (s, 2H) 5,16 (s, 2H) 7,30 - 7,42 (m,
10 H).

Chit trung gian 33: Axit 13-(benzyloxy)-2-((benzyloxy)cacbonyl)-13-0x0-2-

e
5 5

Thém TFA (0,6mL) vao dung dich chit trung gian 32 (200mg, 0,295mmol) trong DCM

undexyltridecanoic

)(OOO

(3mL), va khudy hon hop phan tng & nhiét d6 phong trong 3 gid. Lam bay hoi phin dung
moi va tinh ché phan cin bing cot nhanh (silic dioxit 12g, 0-15% EtOAc / HEP) dé tao ra
hop chit néu trong dé muc (177mg, 0,284mmol, 96%): 'H NMR (400MHz, CLOROFORM-
d) 80ppm 0,87 — 0,94 (m, 3H) 0,94 — 1,05 (m, 2H) 1,19 (br. s., 14H) 1,23 — 1,37 (m, 16 H)
1,65 (quin, J=7,40Hz, 2H) 1,78 - 1,91 (m, 2H) 1,93 - 2,05 (m, 2H) 2,37 (t, J=7,52 Hz, 2H)
5,14 (s, 2H) 5,27 (s, 2H) 7,31 - 7,44 (m, 10 H).
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Chét trung gian 34: 1,11-dibenzyl 11-(2,5-dioxoxyclopentyl) docosan-1,11,11-tricarboxylat

HO o“@

Tdng hop hop chit néu trong d& muc theo cich twrong tw voi chét trung gian 15 sir dung chét
trung gian 33 (177mg, 0,284mmol) 1am nguyén liéu ban diu & tao ra diu khong mau
(153mg, 0,213mmol, 75%): 'H NMR (400MHz, CLOROFORM-d) & ppm 0,86 - 0,93 (m,
3H) 1,12 - 1,21 (m, 2H) 1,21 - 1,37 (m, 30 H) 1,66 (quin, J=7,40Hz, 2H) 1,89 - 2,07 (m, 4H)
2,37 (t, J=7,58 Hz, 2H) 2,84 (br. s., 4H) 5,13 (s, 2H) 5,25 (s, 2H) 7,30 - 7,47 (m, 10 H).

Chat trung gian 35:
HZN\/\O/\,O\/\O/\,OJ I . 0 O 0
0O~ O g 0o
+ bo\/\o/\/o\/\o/\ HN\/\O/\/O\/\O/\/O]
—

[O\/\o/\/o\/\o/\/o O/\/O\/\O/\/o\/\o

HO\H/\,O\) 1-35 o\/\o/\/o\/\o/\/o
[ o} o)

o 0~ O

Ho\(\,o\)

(o]

Thém dung dich gdm chét trung gian 34 (145mg, 0,201mmol) trong THF (1,5mL) va DCM
(1,5mL) vao lo da dugc nap amino-PEG24-axit. Thém DIPEA (88L, 0,504mmol) va khqu
hén hop phéan tmg trén dia lic trong 15 gid. Lam bay hoi phan dung mdi va tinh ché phan
can bang phwong phap sic ky 16ng siéu téi han (Waters HILIC 20x150mm; 15-25% MeOH
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/ CO2) dé tao ra chét trung gian 35 (151mg, 0,086mmol, 43%): LCMS phuong phép D Rt =
1,30 phat, [M+2H]+2 876,4; 'H NMR (400MHz, CLOROFORM-d) & ppm 0,86 - 0,93 (m,
3H) 0,93 - 1,04 (m, 2H) 1,19 (br. s., 15H) 1,23 - 1,37 (m, 15H) 1,61 - 1,68 (m, 2H) 1,78 (td,
J=12,44, 4,34 Hz, 2H) 1,92 - 2,05 (m, 2H) 2,37 (t, J=7,58 Hz, 2H) 2,62 (t, J=6,05 Hz, 2H)
3,49 (dd, J=6,72, 2,32 Hz, 2H) 3,52 - 3,59 (m, 2H) 3,59 - 3,73 (m, 92H) 3,80 (t, J=6,05 Hz,
2H) 5,13 (s, 2H) 5,18 (s, 2H) 7,31 - 7,42 (m, 10 H) 8,09 (t, J=5,26 Hz, 1H).

Chét trung gian 36:

j[ (0] 0] 0
(0) 0]
HN \/\O/\/O\/\O/\/O]
O/\/O\/\o/\/o\/\o
K/o\/\o/\/o\/\o
[O\/\o/\/o\/\o/\/o
O/\/O\/\ O/\/O\/\ o

o ¥ S

1-36 o2

Thém DCC (22mg, 0,103mmol) trong DCM (0,265mL) vio dung dich gém chét trung gian
35 (150mg, 0,086mmol) va N-hydroxysucxinimit trong DCM (1,5mL). Khudy hén hgp phan
tng trong 1,5 gidr. Thém N-hydroxysucxinimit (10mg) bd sung trong THF (0,5mL) va DCC
(22mg) trong DCM (0,265mL) va khudy hdn hop phan tmg qua dém. Lam bay hoi phan
dung méi va tinh ché phin cin bing ¢t nhanh (silic dioxit 12, 0-5% MeOH / DCM) dé tao
ra chét trung gian 36 (159mg, ¢6 thé dinh luong) 13 chit rin mau tring: LCMS phuong phép
B Rt = 1,55 phut, [M+H30+H]™ 933,9 .

Chat trung gian 37:
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O~ ~Oog O
[0/\/0\/\0/\/0\/\0

o 2

1-37 o

Thém huyén phui ciia 10% Pd trén cacbon (4,6mg, 4,3umol) trong THF (1mL) vio dung dich
chét trung gian 36 (159mg, 0,086mmol) trong THF (5mL). D3t phan tmg trong diéu kién
hydro va khudy trong 40 phtit. Thém nhiéu Pd trén cacbon (7mg, 6,5umol) hon va khudy 1
gid nita trong didu kién hydro. Pwa phan tmg qua bd loc mang va 1am bay hoi phan dich loc.
Tinh ché phan cin bang phwong phap HPLC (Sunfire C18 30x50mm, 45-70% ACN / nuéc
+ TFA 0,1%) détaora hop chit néu trong d& muc (83mg, 0,047mmol, 54%): LCMS phuong
phép B Rt = 1,03 phut, [M+2H]+2 835,2; 'TH NMR (400MHz, CLOROFORM-d) & ppm 0,84
- 0,94 (m, 3H) 1,17 (br, s,, 2H) 1,21 - 1,39 (m, 30 H) 1,57 - 1,68 (m, 2H) 1,69 - 1,80 (m, 2H)
1,97 - 2,10 (m, 2H) 2,34 (t, J=7,21 Hz, 2H) 2,86 (s, 4H) 2,92 (t, J=6,48 Hz, 2H) 3,51 - 3,73
(m, 96 H) 3,87 (t, J=6,48 Hz, 2H) 7,45 (t, J=4,46 Hz, 1H)

Chét trung gian 38: 11-bromoundec-1-yn

CBr4, PPh3
DCM

7
HO\/\/\/\/\/// I Br\/\/\/\/\//

Thém timg phan triphenylphosphin (3,43g, 13,1mmol) vao dung dich gdém 10-undexyn-1-ol
(2,29mL, 11,9mmol) va cacbon tetrabromua (4,34g, 13,1mmol) trong DCM (10mL) trong
didu kién N2 & 0°C trong hon 30 phut. Khi hoan thanh qua trinh bd sung, 1am 4m phan ting
dén nhiét do phong. Sau 1,5 gid, dd hdn hop phan tmg vao xyclohexan dang khudy (75mL)
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va thu 14y phin két tia. Rira phin chét rin véi xyclohexan va 1am bay hoi phan dich loc két
hop. Tinh ché phan cin bing cot nhanh (silic dioxit 80g, 0-10% EtOAc/HEP) dé tao ra hop
chit néu trong d& muc (1,75g, 7,57mmol, 64%): 1H NMR (400MHz, CLOROFORM-d) &
ppm 1,21 - 1,35 (m, 6 H) 1,35 - 1,48 (m, 4H) 1,48 - 1,59 (m, 2H) 1,80 - 1,91 (m, 2H) 1,94
(t, J=2,63 Hz, 1H) 2,19 (td, J=7,09, 2,69 Hz, 2H) 3,41 (t, J=6,85 Hz, 2H).

Chét trung gian 39: Di-tert-butyl 2-(undec-10-yn-1-yl)malonat

NaH >LO i OJ<

DMF

A

S AL Z

Z

Hoa tan di-tert-butyl malonat (800mg, 3,70mmol) trong DMF (9mL) & 0°C trong diéu kién
N2 va thém NaH (148mg, 3,70mmol). Khuiy hén hop phan tmg 30 phiit & 0°C va thém tir
tir timg giot chit trung gian 38 (770mg, 3,33mmol), tao thanh dung dich mau vang. Khudy
hén hop phan tmg & 0°C trong 2 gid sau d6 1am 4m dén r.t. va khudy trong 16 gitr. Hap thu
hén hop trong EtOAc (75 mL) va rira bing H,O (25mL). Chiét 16p chira nuée bing EtOAc
(75mL) va sdy khé cac 16p hitu co két hop trén Na»SOu, loc rdi ¢6 dic. Tinh ché hdn hop hai
1in qua cot nhanh (cot silic dioxit 12g, 0-20% EtOAc/Heptan) va c6 dic cac phan doan dé
tao ra 162,1mg san phim dugc mong mudn dudi dang diu khong mau (12%). LCMS (Waters
Acquity UPLC BEH C18, 130 A, 1,7um, 2,1 mm x 50 mm, 50°C, dung mdi A: nuGc+axit
formic 0,1%, dung moéi B: axetonitril+axit formic 0,1%, 98% B trong hon 2,20 phut): R =
1,37 phit, MS [M+H] quan sat dugc: 366,0, tinh toan duogc: 366,535. 'H NMR (400MHz,
CLOROFORM-d) 6 ppm 1,29 (s, 10 H) 1,47 (s, 18 H) 1,52 (dd, J=14,78, 7,20Hz, 3H) 1,48
(d, J=1,26 Hz, 1H) 1,75 - 1,83 (m, 2H) 1,94 (t, J=2,65 Hz, 1H) 2,18 (td, J=7,14, 2,65 Hz,
2H) 3,11 (t,J=7,58 Hz, 1H).
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Chit trung gian 40: 11,11-di-tert-butyl 1-etyl docos-21-yne-1,11,11-tricarboxylat

Sk

NaH
DMF

0dénr.t.
o .

/\O/LK/\//\/\/\/\BF

—

Z

Hoa tan chat trung gian 39 (162,1mg, 0,442mmol) trong DMF (2mL) & 0°C va thém NaH
(21,23mg, 0,53 1mmol). Khudy hdn hop phan tmg & 0°C trong 15 phit va thém tir tir tirng
giot etyl 11-bromoundecanoat (143mg, 0,486mmol). Lam 4m phéan tng dén r.t. va khudy
trong 16 gid. Pha loing hdn hop bing EtOAc (40 mL) va rira mdt lan véi HoO (20 mL).
Chiét 16p chira nudec mot 1an véi EtOAc (40mL) va két hop cac 16p hitu co, sdy kho trén
NazSO4, loc va cb dic dé tao ra ddu mau vang, sach. Hoa tan miu trong 1mL DCM va tinh
ché qua cot nhanh (cot 12g silic dioxit, 0-20% EtOAc/Heptan, 15 phit). Két hop cac phan
doan rdi c6 dic dé tao ra 90,1mg san phém dugc mong mudn (35%). '"H NMR (400MHz,
CLOROFORM-d) 6 ppm 1,28 (br. s., 24H) 1,45 (s, 18 H) 1,48 (s, 3H) 1,53 (d, J=7,58 Hz,
3H) 1,51 (s, 1H) 1,64 (br. s., 1H) 1,61 (d, J=7,33 Hz, 1H) 1,77 (d, J=16,93 Hz, 2H) 1,74 -
1,80 (m, 2H) 1,94 (t, J=2,65 Hz, 1H) 2,18 (td, J=7,07, 2,53 Hz, 2H) 2,29 (t, J=7,58 Hz, 2H)
4,13 (q, J=7,24 Hz, 2H).

Chat trung gian 41: Axit 12,12-bis(tert-butoxycacbonyl)tricos-22-ynoic

KO'Bu
'BuOH
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Thém dung dich KOtBu (114mg, 1,012mmol) trong ‘BuOH (2mL) vao dung dich chét trung
gian 40 (21,7mg, 0,037mmol) trong BuOH (ImL) & 30°C trong diéu kién N2. Khudy hén
hop & nhiét &6 phong va theo ddi bang TLC (1:1 EtOAc/hexan, KMnOs, ché d6 hoi luu). St
dung nguyén liéu ban dau sau 3 gid va dap tit hdn hop phan tng bang HC1 1M (20mL) va
chiét hai 1n bang EtOAc (25mL). Két hop céc 16p hitu co, sdy khé trén Na2SOa, loc rdi co
dic dén khi tao thanh dau khéng mau, sach (18mg, 87%). Pua vt lidu nay sang budc tiép
theo dé tién hanh ma khéng tinh ché thém. 'H NMR (400MHz, CLOROFORM-d) § ppm
1,27 (br, s,, 22H) 1,44 (br. s., 18 H) 1,48 (s, 3H) 1,52 (s, 3H) 1,62 (br, s,, 2H) 1,77 (br. s.,
4H) 1,94 (br. s., 1H) 2,18 (s, 2H) 2,35 (s, 2H).

Chét trung gian 42: Axit docos-21-yne-1,11,11-tricarboxylic

HO OH
TFA

OH

FZ “Z

Thém TFA (2mL) vao chét trung gian 41 (12mg, 0,022mmol) va khudy hén hop phan tng
& nhiét 6 phong trong 1 gid. Pha lodng hdn hop bing DCM (10mL) rdi ¢6 dic hai 1an dé
tao ra ddu mau nau. Hip thu vat lidu trong EtOAc (10 mL) va rira bing H>O (20mL). Sy
kho 16p hiru co trén NaxSOs, loc r0i ¢6 dic thanh diu mau nau. Hoa tan vat lidu thd trong
1mL MeOH va tinh ché nhd phwong phap HPLC da kich hoat MS (c6t Sunfire 30x50mm
S5um ACN/H20 w/ 0,1%TFA 75mL/phut, bom 1,5ml, 45-70% ACN trong hon 3,5 phut): R¢
= 3,42 phat; MS [M+H+Na] quan sat dugc: 461,00, tinh toan duge: 461,597. Gop cac phan

doan va lam dong kho dé tao ra 5,3mg hop chét néu trong d& muc & hiéu suét 56%.

Chét trung gian 43: Axit 2-(((2,5-dioxopyrolidin-1-yl)oxy)cacbonyl)-2-(undec-10-yn-1-

yl)tridecandioic
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HO OH

AN

Vi

Thém N-hydroxy sucxinimit (1,53mg, 0,013mmol) vao dung dich chat trung gian 42 (5,3mg,
0,012mmol) trong THF (0,5mL). Thém dung dich DCC (2,493mg, 0,012mmol) trong THF
(0,5mL) va khudy hdn hop & nhiét do phong trong didu kién N2 trong 4 gio. Quan sat qua
trinh bién ddi hoan toan nguyén lidu ban dau bang LCMS. C6 dic hdn hop va dwa sang budce
tiép theo ma khéng tinh ché thém. LCMS (Sunfire C18 3,5um 3,0x30mm, 40°C, dung mdi
rira giai c6 tinh axit A: nude + axit trifloaxetic 0,05%, dung moi rira giai c6 tinh bazo A:
nudc + amoni hydroxit SmM, dung mdi rira giai B: ACN, 5-95% trong hon 2 phut): R¢ =
1,72 phat; MS [M+H+Na] quan sat dugc: 558,0, tinh dugc: 558,67.

Chét trung gian 44:

N3\/\O/\/O\/\O/\/O\/\O
O/\/O\/\O/\/O\/\o/\/o\)

=

Thém dung dich azido-dPEG23-amin (Quanta Biodesign, 7,88mg, 7,17pmol) trong DCM
(0,5mL) va DIPEA (2,09uL, 0,012mmol) vao dung dich chat trung gian 43 (3,2mg,
5,97umol) trong DCM (0,5mL) va khudy hdn hop & nhiét & phong trong 16 gidy, & thoi diém
chuyén hoéa, nguyén liéu ban diu dugc quan sat bang LCMS. C6 dic hdn hop phan tng va
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hoa tan trong 1mL MeOH va tinh ché bing phwong phap HPLC da kich hoat MS (c6t Sunfire
30x50mm Sum ACN/H20 w/TFA 0,1% 75mL/phtt, bom 1,5ml, gradien 55-80% ACN 5
phut, R¢ = 1,92 phut) va gbp cac phan doan rdi dong khé dé tao ra 1,7mg hop chit néu trong
dé muc & hiéu suit 19%. LCMS (Acquity BEH 1,7um 2,1x50mm - 50°C, dung méi A:
nugctaxit formic 0,1%, dung moéi B: axetonitril+axit formic 0,1%, 98% B trong hon 2,20

phut): Ry = 1,89 phit; MS [M+H/2] quan sat duge: 760,0, tinh dugc: 759,5.

Chét trung gian 45: Axit docos-21-en-1,11,11-tricarboxylic

OH

HO

o) OH
o)

Diéu ché chét trung gian 45 theo quy trinh diu ché chét trung gian 39-42 thé 11-bromo-dec-

1-en cho 11-bromo-dec-1-yn.

Chéit trung gian 46: Axit 2-(((2,5-dioxopyrolidin-1-yl)oxy)cacbonyl)-2-(undec-10-en-1-

yDtridecandioic
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74
/
OH
OH
o}
HO - o) o)
0 OH
o 0 O OH
o)

Thém DCC (187mg, 0,908mmol) trong DCM (2mL) viao dung dich gébm N-
hydroxysucxinimit (99mg, 0,862mmol) va axit docos-21-en-1,11,11-tricarboxylic (chat
trung gian 45: 400mg, 0,908mmol) trong DCM (7mL) va THF (0,7mL). Khuiy hén hop
phén tng qua dém trude khi 1am bay hoi phin dung méi. Tinh ché phin cin bang phwong
phap HPLC (Sunfire C18 30x50mm; 55-80% ACN / nuéc +TFA 0,1%) dé tao ra hop chit
néu trong d& muc (155mg, 0,288mmol, 32%): bing LCMS phwong phap C Rt = 1,51 phit,
M+H 538,3; 'HNMR (400MHz, CLOROFORM-d) & ppm 1,16 - 1,46 (m, 28 H) 1,60 - 1,87
(m, 3H) 1,91 - 2,17 (m, 5H) 2,38 (t, J=7,03 Hz, 2H) 2,86 (br, s,, 4H) 3,68 (dd, J=11,25, 7,34
Hz, 1H) 3,78 (dd, J=11,31, 5,20Hz, 1H) 3,99 - 4,10 (m, 1H).

Céc chit trung gian 47 va 47A:
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7
OH HoN \/\o/\/o\/\o/\/oj
o/\/o\/\o/\/o\/\o
0] O ——
K/O\/\o/\/o\/\o
OO0 ¢ OH O/\,O\/\O/\/O\/\O
NS\)
o} HO_ O o
HO O HO (0]
HN\/\O/\/O\/\O/\/O HN (o) o)
o o j ~ O TN T j
O/\/ \/\O/\/ \/\O O/\/O\/\O/\/O\/\o
[O\/\O/\/Ov/\o/\/o O\/\O/\/O\/\O/\/o
N3\) NS\)
1-47 1-47A

Hoa tan azido-dPEG23-amin (Quanta Biodesign: 164mg, 0,149mmol) va chat trung gian 46
(80mg, 0,149mmol) trong THF (2,5mL). Thém DIPEA (39uL, 0,233mmol) va khudy hdn
hop phan tng qua dém. Lam bay hoi phan dung méi va tinh ché phan cin bing HPLC
(Sunfire C18 30x50mm; 45-70% ACN/nudc + TFA 0,1%) dé tao ra cac hop chit 47 (97mg,
0,061mmol, 41%) va 47A (32mg, 0,021 mmol, 14%): LCMS phuong phap C Rt =1,35 phit,
[M+2H]"? 761,9; 'H NMR (400MHz, AXETONITRIL-d3) & ppm 1,05 - 1,18 (m, 3H) 1,19
- 1,32 (m, 20 H) 1,36 (t, J=7,15 Hz, 1H) 1,48 - 1,59 (m, 2H) 1,65 - 1,75 (m, 2H) 2,01 - 2,06
(m, 2H) 2,25 (t, J=7,46 Hz, 2H) 3,33 - 3,39 (m, 2H) 3,39 - 3,44 (m, 2H) 3,50 - 3,67 (m, 98
H) 4,84 - 4,95 (m, 1H) 4,95 - 5,06 (m, 1H) 5,83 (ddt, J=17,07, 10,29, 6,68, 6,68 Hz, 1H)
7,31 (t, J=5,44 Hz, 1H); LCMS phuong phap C Rt = 1,50 phat, [M+2H]™ 739,9; 'H NMR
(400MHz, AXETONITRIL-d3) 6 ppm 1,16 - 1,42 (m, 30 H) 1,42 - 1,63 (m, 5H) 2,00 - 2,07
(m, 2H) 2,22 - 2,28 (m, 2H) 2,40 - 2,52 (m, 2H) 3,25 - 3,33 (m, 2H) 3,33 - 3,42 (m, 2H) 3,42
- 3,50 (m, 2H) 3,50 - 3,68 (m, 88 H) 4,86 - 5,06 (m, 2H) 5,83 (ddt, J=17,04, 10,26, 6,71,
6,71 Hz, 1H) 6,40 - 6,74 (m, 1H).

-174-



30894
Chét trung gian 48: Axit 2-undexylmalonic

Pd/C
0O O HO OH
0O O

C6 thé tdng hop hop chit néu trong d& muc (185mg, c6 thé dinh lrgng) theo cach twong tir
nhu chét trung gian 19 bing cach sir dung chét trung gian 22 (290mg, 0,661 mmol): LCMS
phuong phéap B LCMS Rt = 0,82 phut, M-H 257.3

Chét trung gian 49: Axit 2-(((2,5-dioxopyrolidin-1-yl)oxy)cacbonyl)tridecanoic

DCC
DCM

HO OH
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Thém DCC (122mg, 0,592mmol) vio dung dich gdm chét trung gian 48 (170mg,
0,658mmol) va N-hydroxysucxinimit (68mg, 0,592mmol) trong DCM (6mL) va THF
(0,5mL). Khudy hdn hop phan tmg trong 16 gid truée khi thém nhiéu hon DCC (30mg,
0,145mmol) trong DCM (0,5mL) vio. Khuiy hdn hop phan ting trong 2 ngay nita. Lam bay
hoi phin dung méi va tinh ché phin cin bing HPLC (Sunfire C18 30x50mm, 45-70%
ACN/nué6e + TFA 0,1%) dé tao ra hop chit néu trong dé muc dang bdt mau tring (46mg,
0,129mg, 20%): LCMS phuong phap B Rt = 0,94 phat, M+H 356,3; 'H NMR (400MHz,
CLOROFORM-d) 6 ppm 0,89 (t, J=7,00Hz, 3H) 1,20 - 1,40 (m, 16 H) 1,43 - 1,55 (m, 2H)
1,99 - 2,14 (m, 2H) 2,86 (s, 4H) 3,71 (t, J=7,46 Hz, 1H).

Chét trung gian 50 va 50A:
O(/\/o\/\o/\/o\/\o
(0] o)
+ \/\O/\/ \/\o/\ - .
[O\/\o/\/o\/\o/\/o
HO o. o} o/\/o\/\o/\/o\/\o
o o
O O
(0]
o o o}
HO HN (0] (0] HN A~~~ Oy~ O
~ 0 TN T j (@) (0) j
O/\/O\/\O/\/O\/\o N O/\/O\/\o/\\/o\/\o
K/O\/\o/\/o\/\o/ﬁ K/O\/\O/\/O\/\o/\
[0\/\0/\/0\/\0/\/0 [O\/\O/\/O\/\o/\/o
Na\) N3\)
i-50 1-50A

Téng hop cac hop chit néu trong dé muc theo cach twong tw véi 50 va 50A tir chat trung
gian 49 (30mg, 0,084mmol) tao ra chét trung gian 50 (18mg, 0,013mmol, 16%) va chit trung
gian 50A (5mg, 4pumol, 5%): LCMS phuong phéap B Rt = 0,85 phut, M+H 1340,3; 'TH NMR
(400MHz, CLOROFORM-d) 8 ppm 0,82 - 0,98 (m, 3H) 1,20 - 1,36 (m, 16 H) 1,36 - 1,51
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(m, 2H) 1,83 - 2,02 (m, 1H) 2,11 - 2,27 (m, 1H) 2,33 (dd, J=11,80, 4,22 Hz, 1H) 3,41 (t,
J=5,14 Hz, 3H) 3,49 (d, J=5,01 Hz, 1H) 3,56 - 3,79 (m, 92H); LCMS phuong phap B Rt =
0,96 phiit, M+H 1296,3.

Céc chét trung gian 51-57: dot bién protein GDF15.
Su biéu hién cia protein GDF-15 cua nguoi & té bao E.coli

Céc té bao BL21 (DE3) Gold (Stratagene) va Rosetta (DE3) pLysS (Novagen) ctia cac ching
E.coli duge bién dbi cac céu trac 51 dén 56 va ciu traic MAHA-(200-308)-hGDF15 mét
cach twong tng, tich dong chuyén vao vecto pET26b. Cac té bao bién nap dugc phat trién
trong didu kién chon loc khang sinh, du tién trong 3ml va sau d6 trong 50ml Luria Broth
(Bacto-Trypton 10g/L, chiét xuat nAim men 5g/L, NaCl 5/L, glucoza 6g/L) dén khi dat duoc
OD600 1a 1,5. Cac mdi trudong nudi cdy trude duge st dung dé ciy hai chit gay men 1-L
chira day mdi trudong Terrific Broth (NH4SO04 1,2¢g/L, H2PO4 0,041 g/L, K2HPO4 0,052
g/L, Bacto-Trypton 12g/L, chiét xuat nim men 24g/L). Cac mbi trudng nay duge cam tng
bing cach thém tu dong isopropyl-beta-D-thiogalactopyranosit (IPTG) 1mM khi pH ting
trén 7,1. Céc thong $6 qua trinh 1€n men khac 1a: nhiét d6 = 37°C; pH = 7,0 +/- 0.2 dugc
didu chinh bing cach thém NaOH/H2S04 2N; p02>30% nhd bd sung tdc dd cua cac ting
may khudy, dong khong khi va oxy. Nam gid sau khi cam tmg, 1am lanh méi truong dén

10°C va thu hoach té bao bang cach ly tam.

Qua trinh tinh ché va cudn gap lai cac bién thé GDF15

a)  Thévui
Tao huyén phu lai cac két tia (pellets) coli tai to hgp biéu hién protein quan tim (5% trong
lwong/thé tich) trong NaH2PO4 50mM / NaCl 150mM / benzamidin. HCI 5SmM / DTT 5mM,
pH = 8,0 & 4°C, dugc dong nhit va ly giai qua hai 1dn ciy chuyén nho may French press
(800 va 80 bar). Céc thé vui (IBs) dwoc phan lap bing cach ly tim & téc d§ 12000 rpm trong
60 phut & 4°C.
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b) Qua trinh tinh ché protein thd khong cudn gip

Hoa tan cac IB (5% trong lwong/thé tich) trong guanidin 6M / NaH,PO4 100mM / Tris 10mM
/ beta-mercaptoetanol 20mM, pH = 8,0 va khudy trong 2 gi® & nhiét 49 phong. Loai bo cac
manh vun bang cach ly tim & 12000 rpm. Cac IB da hoa tan duge tinh ché tiép trén Ni-
NTA-Superflow (cu trisc khong c6 dudi His nay ciing lién két véi nhua nay do ham lwong
histidin cao). Sau khi rira qua cac budc co ban véi guanidin 6M / NaH2PO4 100mM / Tris
10mM / beta-mercaptoetanol SmM, pH = 8,0, rira gidi cac vat li€u da lién két vé6i cung chét
dém duoc diéu chinh dén d6 pH = 4,5. Nudc giai hap dwgc didu chinh dén d6 pH = 8,0, thém
DTT 100mM va khudy dung dich qua dém & 4°C. Sau d6, diéu chinh d6 pH dén 2 bing cach
thém axit trifloaxetic (TFA, dung dich gbc 10% trong nudc) va pha lodng tiép dung dich
theo ty 18 1:1 v6i TFA 0,1% trong nude. Tinh ché tiép dung dich protein thé bang phwong
phap RP-HPLC (Poros) st dung gradien 0-50% axetonitril trong 50 phtt. Gop cac phan doan
chtra GDF-15 rdi dong khé.

c) Cudn gap protein
Phuong phap 1: Hoa tan vét liéu da dong khé & 2mg/ml trong axit axetic 100mM, pha loang
15-20 14n trong chit dém cudn gap (CHES 100mM / NaCl 1M / CHAPS 30mM / GSH 5mM
/ GSSG 0,5mM / DMSO 20%, pH = 9,5, 4°C) va khudy nhe dung dich trong sudt 3 ngiy &
4°C. Sau 3 ngay, thém 3 1in axit axetic 100mM vao va c¢b dic dung dich bing qua trinh siéu
loc (ngét & 5kDa) dén khoang 100-200ml, pha lodng 10 1in véi axit axetic 100mM rdi c6
dic lai. Tinh ché tiép cac vat lidu di pha lodng bing phwong phap RP-HPLC diéu ché trén
cot Vydac C4 hoat dong & 50°C (chit dém A: TFA 0,1% trong nudc; chit dém B: TFA
0,05% trong axetonitril). Sau khi tai 1én, rira cot bing 15% chat dém B va rira giai v6i gradien
15% B dén 65% B trong 50 phut. Cac phin doan da dugc thu lai bao gdm protein quan tim
duoc pha lodng bang mot luong chat dém A twong dwong rdi déng kho. Hidu sudt cudn gép

12 khoang 25% dbi v&i ca hai protein.

Phwong phap 2: Phuong thirc theo nhu phwong phap 1 véi chat dém qua trinh cudn gip:
CHES 100mM, pH = 9.4, arginin 0,9M, NaCl 0,5M, EDTA 1mM, GSH 2,5mM, GSSG

ImM (ndng d6 cubi cing ).
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Céc d6t bién GDF15 sau dugc tao ra theo quy trinh & trén:

Chét trung gian 51: M-(His)s-hGDF15

MHHHH HHAR NGDHC PLGPG RCCRL HTVRA SLEDL GWADW VLSPR EVQVT
MCIGA CPSQF RAANM HAQIK TSLHR LKPDT VPAPC CVPAS YNPMV LIQKT
DTGVS LQTYD DLLAK DCHCI (SEQ ID NO: 1)

LCMS: khéi lugng tinh toan duoc: 26462 Khéi lwong quan sat duge: 26464

Chét trung gian 52: M-(His)s-M-hGDF15

MHHHHHHMARNGDHCPLGPGRCCRLHTVRASLEDLGWADWYVLSPREVQVTMCI
GACPSQFRAANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQT
YDDLLAKDCHCI (SEQ ID NO: 2)

LCMS: Khéi luong tinh toan dugc: 26724 Khéi lwgng quan sat dugc: 26725

Chét trung gian 53: His-dGDF15:
MHHHHHHAHARDGCPLGEGRCCRLQSLRASLQDLGWANWVVAPRELDVRMCV
GACPSQFRSANTHAQMQARLHGLNPDAAPAPCCVPASYEPVVLMHQDSDGRVSL
TPFDDLVAKDCHCYV (SEQ ID NO: 3)

LCMS: Khéi lugng tinh toan duoc (dime): 26368 Khéi lugng quan sat duoc: 26363

Chét trung gian 54: MH-(199-308)-hGDF15
MHNGDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQFRA
ANMHA QIK TSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDLLAKDC
HCI (SEQ ID NO: 4)

LCMS: Khéi lugng tinh toan duoc: 24636 Khéi lwong quan sat duoc: 24638
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Chét trung gian55: AH-(199-308)-hGDF15

AHNGDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQFRA
ANMHA QIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDLLAKDC
HCI (SEQ ID NO: 5)

Buéc 1: Qua trinh tao ra ciu tric M-Hiss-TEV(ENLYFQ/A)-H-hsGDF15 2aa199-308

Céu traic M-His6-TEV(ENLYFQ/A)-H-hsGDF15 2a199-308 duoc tao ra theo quy trinh &

trén (cac budce a, b va c).
Budc 2: Sy phan cit TEV cua protein tir bude 1

Protein da déng khé duge hoa tan trong nude dén ndng d6 cubi ciing 1a 1,75 mg/ml. Protein
lai dugc mé ra bing cach pha loding 1:1 trong Guan 6M / Tris 50mM, pH = 8,0 + DTT
50mM, va khudy & RT trong 1 gio. Tinh ché lai vat lidu bang phuwong phap RP-HPLC diéu
ché trén cot Vydac C4 rdi dong kho. Hoa tan 26mg san phidm déng khé trong 26ml Tris
50mM /URE 3M, pH = 7,5 + 3000 don vi proteaza AcTEV (Invitrogen, 12575-023) va u
trong 4 ngay. Tiép d6, didu chinh d6 pH dén 2,0 bang cach thém axit trifloaxetic (TFA, dung
dich gbc 10% trong nudc) va pha lodng tiép dung dich nay dén 150ml véi TFA 0,1% trong
nudce. Sau khi loc qua mang 0,22um, tinh ché 1ai vat liéu béng phuong phap RP-HPLC diéu
ché trén cot Vydac C4 dé phén lap thanh cong protein d phan cit. Thu liy cac phan doan
béng tay; cac phan doan chira protein dich dugc phan lap rdi dong khé. Protein GDF15 da
phan cit sau d6 dugce cudn gap lai va protein da cudn gdp lai dugc tinh ché nhu dugc md ta
g trén.

LCMS: Khdi lugng tinh toan duoc (dime): 24516 Khdi lugng quan sat duoc: 24518

Dot bién GDF15 sau diy c6 thé dugce tao ra theo quy trinh & trén:

Chét trung gian 56: MHA-(200-308)-hGDF15
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MHAGDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQFRA
ANMHA QIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDLLAKDC
HCI (SEQ ID NO: 6)

LCMS: Khéi lwong tinh toan dugc (dime): 24752

Dot bién GDF15 sau day dugc tao ra theo quy trinh & trén:

Chét trung gian 57: AHA-(200-308)-hGDF15

AHAGDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVTMCIGACPSQFRA
ANMHAQIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVSLQTYDDLLAKDC
HCI (SEQ ID NO: 7)

LCMS: Khéi lugng tinh toan duge (dime): 24430: Khdi lugng quan sat duoc (dime): 24432

Chét trung gian 58: thé lién hop His-hGDF15 BCN

0
H H ,
HZN—HiS-hGDF15 (@) 5 —_— )J\N,HIS-hGDF15
Nog hg— H

His-hGDF15

Seq:MHHHHHHMARNGDHCPLGPGRCCRLHTVRASLEDLGWADWVLSPREVQVT
MCIGACPSQFRAANMHA QIKTSLHRLKPDTVPAPCCVPASYNPMVLIQKTDTGVS
LQTYDDLLAKDCHCI (SEQ ID NO: 2)

Pha lodng dung dich His-hGDF15 gbc (chét trung gian 52: 0,6mL, 4,8mg/mL) dén
0,5mg/mL véi chat dém NaOAc 30mM c6 pH = 4,5 (5,2mL). Sau d6, thém tir tir dung dich
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(1R,8S,9s)-bixyclo[6.1.0]non-4-yn-9-ylmetyl (2,5-dioxopyrolidin-1-yl) cacbonat (NHS-
BCN) trong DMSO (251uL) gbc 10mg/mL va dit phan tng trén dia lic & 24°C trong 21 gid.
Pha lodng hdn hop phan img dén 30mL vé6i chit dém NaOAc 30mM c6 pH = 4,5 1di ¢6 dic
dén 2mL str dung cdt siéu loc MWCO 10kDa (lip lai 4 lﬁn) dé tao ra 2,5mL san phém co
dic. Theo Azso (€ =29090M! cm’!, 26730g/mol) ndng do chét c6 dic 13 0,93mg/mL (2,33mg,
80%): LCMS cuc QT2_15-60kDa_15 phut (phwong phap E). Phan tich dung dich tao thanh
bang MALDI chi ra su lién hop chinh 13 +1 va +2 (d4nh d4u diu N- cia monome va dime)

Mtc d6 danh ddu | Tinh todn | Quan  sat | % TIC
duoc duoc
Cuong do (MS+)
GDF15 26726 26726 26
GDF15+1BCN {26903 26904 43
GDF15 +2BCN | 27080 27080 23
GDF15 +3BCN | 27257 27256 9

His-hGDF15 +1BCN (bixyclo[6.1.0]non-4-ynyl) twong Gng véi phan Gng tai nhom chirc
amino diu N trén mot phan tir dime ddng nhat GDF15.

His-hGDF15 +2BCN tuong (mg véi phan (mg tai nhém chirc amino dau N trén ca hai don

vi monome cua dime dong nhit GDF15.

His-hGDF15 +3BCN twong tmg v&i phan tmg khong chon loc & mét s vi tri khac ciia dime
ddng nhat GDF15.

Chét trung gian 59: Thé lién hop His-hGDF15 BCN
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H,N—His-hGDF15 JU _His-hGDF15

Irz

O
N‘o)Lo/
0

His-hGDF15 Seq:

MHHHH HHAR NGDHC PLGPG RCCRL HTVRA SLEDL GWADW VLSPR EVQVT
MCIGA CPSQF RAANM HAQIK TSLHR LKPDT VPAPC CVPAS YNPMV LIQKT
DTGVS LQTYD DLLAK DCHCI (SEQ ID NO: 1)

Pha loang dung dich gbc His-hGDF15 (chét trung gian 51: 7,04mL, 1,42mg/mL) dén
0,5mg/mL véi chit d8m NaOAc 30mM c6 pH =4,5 (12,95mL). Thém tir tir dung dich gbc
(1R,8S,9s)-bixyclo[6.1.0]non-4-yn-9-ylmetyl (2,5-dioxopyrolidin-1-yl) cacbonat (NHS-
BCN) 10mg/mL trong DMSO (0,88mL) va dit phan tng trén dia lic & 24°C trong 24 gio.
Thém mét phan bd sung ciia dung dich gbc NHS-BCN (176puL), va duy tri phan tmg & 24°C
trong 24 gid. Pha lodng hdn hop phan tmg t6i 60mL véi chit d&m NaOAc 30mM pH = 4,5
roi ¢d dic dén 4mL sir dung cdt siéu loc MWCO 10kDa (1ap lai 4 14n) dé tao ra 4,1mL san
phim c6 dic. Theo Aago (e= 29090M! cm!, 26700g/mol) ndng d6 san phim cb dic la
2,19mg/mL (8,98mg, 89%): LCMS cuc QT2 _15-60kDa 15 phut (phuong phéap E).

Muc do danh ddu | Tinh toan | Quan  sat | % TIC
duoc duoc
Cudng d6 (MS+)
GDF15 26468 26464 33
GDF15 +IBCN | 26645 26640 34
GDF15 +2BCN | 26822 26817 21
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GDF15 +3BCN 26999 26993 3

His-hGDF15 +1BCN (bixyclo[6.1.0]non-4-ynyl) twong tmg v&i phdn Ung tai nhém chic
amino dau N trén mot phén tir cia dime dong nhit GDF15.

His-hGDF15 +2BCN tuong ng v6i phan tmg tai nhém chirc amino dau N trén ca hai don

vi monome cuia dime dong nhit GDF15.

His-hGDF15 +3BCN twong tng véi phan Gmg khéng chon loc & mét s6 vi tri khic ciia dime
ddng nhit GDF15.

Chét trung gian 60: His-dog-GDF15-BCN

(A

O H :
H,N—His-dGDF 15 0 : - .
<;N(\ A o - His-dGDF 15
J H

Két hop 100uL. His-dGDF15 (0,68mg/mL), 100uL chit dém c¢6 pH = 4,5, 4uL dung dich
BCN-NHS 10mg/mL va 1 & rt trong hai ngay. Rira hdn hop tao thanh vi Amicon 10k 4 1in
d& tao ra 200uL dung dich, dung dich nay duoc sir dung trong budc tiép theo. Tiép tuc st
dung san phim nay nhu 12 nguyén lidu thé cho qué trinh chuyén hoa tiép theo thanh thé lién

hop.

Quy trinh chung d6i v&i phan ung click giita His-hGDF15 + axit béo-PEG-Ns. Pha lodng
GDF15 duogc danh dau BCN dén ndng d6 0,5mg/mL trong chat dém NaOAc 30mM cé pH
=4,5 ddng thoi didu ché dung dich FA-PEG-N3 (axit béo-PEG23-azit) 10mg/mL trong nuée.
Thém 10eq FA-PEG-N3 vao dung dich GDF15, va dit phan tmg trén dia lic & 24°C qua dém.
Theo dbi tién trién ciia phan img bang LCMS (phuong phap cuc QTOF 15-60kDa_15 phut)
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va thém FA-PEG-N; bd sung, néu can thiét ¢6 thé thém t6i 50eq, cho dén khi khéng quan

sat thdy GDF15 dugc danh ddu BCN phan tmg nita. Tiép d6, pha loing hdn hop phéin mg

5-10 14n vé6i chat dém NaOAc 30mM c6 pH = 4 va trao ddi chat dém nay v6i chit dém sach
str dung cot siéu loc MWCO 10kDa (4 chu ky ¢6 dic sau d6 pha lodng). C6 dic miu dén
ndng d6 ~1mg/mL nhu do duoc bing Azso, cic san pham thu hdi c6 thé dinh lugng dén 34%.

Phan tich céc thé lién hop cubi cung bing LCMS (phwong phip QTOF 15-

60kDa_15min_polar) hoic Maldi.

Vi du 1: HisshGDF15 BCN (I-59) lién hop véi chét trung gian 21:

0
HO
O._OH OH
o)
HO
= 3
X, OH
HY™Ho HO H H
OJ\N,His-hGDF15+ N\/\O/\/O\/\O/\/O] O\/\O/\/O\/\O/\/N Y o
H O O o /\/O\/\O/\/O\/\o [O/\/O\/\O/\/O\/\o
1-59 K/O\/\O/\/O\/\O/\ (\O/\/O\/\O/\/O\/l
[O\/\ o/\/o\/\ O/\/O O~ 0 A~ O~ O/\/O
0/\/0\/\0/\/0\/\0 O/\/O\/\o/\/o\/\oj
Ny YR
HVY Ho
OJLN_His-hGDHs
H
Mtc d6 danh dau Tinh toan dugc | Quan sat dugc | % AUC @ 280nm
His-hGDF15 26468 26466 18
His-hGDF15 +1FA | 28198 28192 36
His-hGDF15 +2FA | 29928 29926 35
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His-hGDF15 +3FA | 31658 31654 11

His-hGDF15 +1FA (axit béo) twong trng v6i phan tng tai nhém chirc amino du N trén mot

phan ttr (mot don vi monome) dime ddng nhit GDF15.

His-hGDF15 +2FA (axit béo) trong tmg v&i phan tng tai nhém chirc amino déu N trén ca

hai don vi monome cua dime dong nhit GDF15.

His-hGDF15 +3FA (axit béo) twong tmg v6i phan tmg khong chon loc & mét sb vi tri khac
ctia dime dong nhit GDF15.

Vi du 2: His-hGDF15 BCN (I-59) lién hop véi chit trung gian 44:

A
0 HO__o
HO o) HO
(0]
= HN\/\O/\/O\/\O/\/Oj
O/\/O\/\O/\/O\/\o H OH
HV H K/O\/\ A~ O~ O ~A~ O~~~ N o)
o . o) o™ , [ o] 0 0
o~ -His-hGDF15 [0\/\0/\/0\/\0/\/O 0O~ O
H / O/\/O\/\O/\/O\/\O (\O/\/o\/\o/\/o\)
N3\) O\/\o/\/o\/\o/\/o
A~ O~~~ O~ j
(0] (0] (0]
YR

O

)LN.His-hGDHs
H

Mtc d6 danh dau Tinh toan duoc | Quan sat dugc % AUC @ 280nm

His-hGDF15 26464 26464 38

His-hGDF15 +1FA | 28162 28162 33
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His-hGDF15 +2FA | 29860 29860 21

His-hGDF15 +3FA | 31558 31558 9

His-hGDF15 +1FA (axit béo) twong (g v6i phan tmg tai nhém chirc amino dau N trén mot
phan tir (mdt don vi monome) dime ddng nhat GDF15.

His-hGDF15 +2FA (axit béo) twong tmg véi phan tmg tai nhém chirc amino déu N trén ca

hai don vi monome ciia dime déng nhit GDF15.

His-hGDF15 +3FA (axit béo) twong tmg véi phan tmg khong chon loc & mét sb vi tri khac
cta dime dong nhit GDF15.

Vi du 3: His-hGDF15 BCN (I-59) lién hop v&i chét trung gian 29A:

CO,H

H"%"H
o] +
OJLN_Hus-hGDHs

HN__~ o/\/o\/\o/\/oj
o/\/o\/\o/\/o\/\o

_o o o o N
~ o0 \/\o/\| . [ ~ o O

0

[0\/\0/\,0\/\0/\/0 O/\/O\/\ox\/o\/\o
H HO,C O/\/O\/\o/\/O\/\O (\O/\/O\/\O/\/O\)
N3\) o\/\o/\/o\/\o/\/o
A~ O~ O~ j
o) O O
YR

.His-hGDF15

Mtc do danh déu Tinh toan dugc | Quan sat dugc | % AUC @ 280nm

His-hGDF15 26464 26466 50
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His-hGDF15 +1FA | 28124 28120 28
His-hGDF15 +2FA | 29780 29776 16
His-hGDF15 +3FA | 31436 31432 7

His-hGDF15 +1FA (axit béo) twong émg v6i phan ting tai nhém chirc amino dau N trén mot
phan tir (mot don vi monome) dime déng nhit GDF15.

His-hGDF15 +2FA (axit béo) twong tmg v6i phan tng tai nhém chirc amino diu N trén ca

hai don vi monome ciia dime dong nhat GDF15.

His-hGDF15 +3FA (axit béo) twong tng v&i phan ing khong chon loc & mot s6 vi tri khéc
cta dime ddng nhit GDF15.

Vi du 4: His-hGDF15 BCN (chét trung gian 58) lién hop véi chédt trung gian 24:

OH

H
o}
[0\/\0/\/0\/\0/\/"‘ Y
. O/\/O\/\o/\/o\/\o
(\O/\/o\/\o/\/o\)
NV "o 4 0\/\0/\/0\/\0/\/0]
o o N\/\O/\/O\/\O/\/O > 0/\/0\/\0/\/0v\0
I His-hGDF15 + 0 j ™
O H O/\/o\/\o/\/o\/\o N_N
[Ov\o/\/o\/\o/\/o N
0O~ O HYHo
(| His-hGDF15
NS\) 0" "N

H

Mtc d6 danh dau Tinh toan dugc | Quan sat duge | % AUC @ 280nm

His-hGDF15 26726 26728 27

His-hGDF15 +1FA | 28396 28398 42
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His-hGDF15 +2FA

30066

30068

24

His-hGDF15 +3FA

31736

31738

His-hGDF15 +1FA (axit béo) tuong g véi phan ting tai nhém chirc amino diu N trén mot

phan tir (mdt don vi monome) dime dong nhat GDF15.

His-hGDF15 +2FA (axit béo) twong tmg v&i phan ting tai nhém chirc amino diu N trén ca

hai don vi monome ciia dime dong nhit GDF15.

His-hGDF15 +3FA (axit béo) twong tmg v&i phan tmg khong chon loc & mot s6 vi tri khac

ctia dime dong nhit GDF15.

Vi du 5: His-hGDF15 BCN (I-58) lién hop véi chit trung gian 29:

;

N7 oH
(0]

o)
JLN.His-hGDF15 + O
H o

(0]

Q

[O\/\O/\/O\/\O/\/NH

HN\/\O/\,O\/\O/\/O] 0O Og
0~~~ O @ 0/\/0\/\0/\/0\)
K/O\/\O/\/O\/\O O\/\O/\/O\/\O/\/Oj
OO g O = 0O O

[o/\/o\/\o/\/o\/\o N_N

HO

Ho” ©

OH Ns\)
/,
o
O/U\N.His—hGDF15
H

Mitc d6 danh dau Tinh toan dugc | Quan sat duge | % AUC @ 280nm
His-hGDF15 26726 26728 30
His-hGDF15 +1FA | 28425 28426 36
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His-hGDF15 +2FA

30125

30126

23

His-hGDF15 +3FA

31825

31740

12

His-hGDF15 +1FA (axit béo) twong tng v6i phan tng tai nhém chirc amino dau N trén mot
phén tir of dime ddng nhit GDF15.

His-hGDF15 +2FA (axit béo) twong tmg v&i phan tng tai nhém chirc amino déu N trén ca

hai don vi monome ciia dime dong nhat GDF15.

His-hGDF15 +3FA (axit béo) twong g v6i phan tng khong chon loc & mot s6 vi tri khac

ctia dime ddng nhit GDF15.

Vi du 6: HisshGDF15 BCN (I-58) lién hop vdi chét trung gian 55:

HO
= H
N\/\O/\/O\/\O/\/O

C

Ny OH
OO ~N (o

0 d O/\/O\/\O/\/O\/\o
VAT O/\/O\/\O/\/O\/\oj l/\o/\/o\/\o/\/o\)
O)OLN.His-hGDF15 K/o\/\o/\/o\/\o’\, - O\/\O/\/O\/\O/\/oj
H 0\/\0/\/0\/\0/\,0 O/\/O\/\o/\/o\/\o
[O/\/O\/\O/\/O\/\o i\,N'N"N
N3
HY 'H o
OJLN.His-hGDHs
H
Mic d6 danh dau Tinh toan dugc | Quan sat duge | % AUC @ 280nm
His-hGDF15 26726 26728 28
His-hGDF15 +1FA | 28242 28243 36
His-hGDF15 +2FA | 29758 29759 28
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His-hGDF15 +3FA | 31274 31275

11

His-hGDF15 +1FA (axit béo) twong tmg v&i phan émg tai nhém chirc amino dau N trén mot

phan tir of dime ddng nhat GDF15.

His-hGDF15 +2FA (axit béo) trong tmg véi phan @ng tai nhom chirc amino dau N trén ca

hai don vi monome cta dime dong nhat GDF15.

His-hGDF15 +3FA (axit béo) twong mg v6i phan tng khong chon loc & mot s6 vi tri khac

cta dime ddng nhit GDF15.

Vi du 7: His-hGDF15 BCN (I-58) lién hop v&i chét trung gian 6A:

HO

H\" ’/HO
% OJLN.His-hGDF15

HO

H

_— = [0\/\0/\/0\/\0/\/ N 0

O NH /\O/\/O\/\O/\/O o o
o/\/O\/\o/\/O\/\O o o \)
O\/\O/\/O\/\O/\/O
O~ OO S o j
O/\/O\/\O/\/O\/\O k,N'N"N
NS\)
Mo
A\ His-hGDF 15
H
Mirc d6 danh dau Tinh toan dugc | Quan sat duge | % AUC @ 280nm
His-hGDF15 26726 26728 28
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His-hGDF15 +1FA | 28382 28382 42
His-hGDF15 +2FA | 30038 30040 29
His-hGDF15 +3FA | 31916 n/a n/a

His-hGDF15 +1FA (axit béo) twong tmg v6i phan tmg tai nhém chirc amino déu N trén mot

phén tir (mdt don vi monome) dime dong nhit GDF15.

His-hGDF15 +2FA (axit béo) twong tmg v6i phan tng tai nhém chirc amino dau N trén ca

hai don vi monome cta dime dong nhat GDF15.

His-hGDF15 +3FA (axit béo) twong ng v&i phan tng khong chon loc & mét sb vi tri khac
cta dime ddng nhit GDF15.

Vi du 9: His-hGDF15 BCN (I-58) lién hop véi chit trung gian 30:

O« _OH HO._O
o 0 ° o
On OH OH OH
HYH o 0 o o NH O
) HN A~~~ O~ ~O _ oo
o)kN.Hus-hGDMs O O j o o
H O/\/o\/\o/\/o\/\o O IO T T0
O~ O~g O O\/\O/\/O\/\O/\/oj
[O/\/ O\/\O/\/ o\/\O O/\/T\? \AO/\/O\/\O
g My
HY H
O)L _His-hGDF15

N
H

Mic do danh déu Tinh toan dugc | Quan sat duge | % AUC @ 280nm
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His-hGDF15 26726 26728 21
His-hGDF15 +1FA | 28456 28456 47
His-hGDF15 +2FA | 30186 30188 32
His-hGDF15 +3FA | 31916 n/a n/a

His-hGDF15 +1FA (axit béo) twong ting v6i phan mg tai nhém chirc amino dau N trén mot
phéan tir (don vi monome) dime ddng nhit GDF15.

His-hGDF15 +2FA (axit béo) twong ng v6i phan {mg tai nhém chirc amino diu N trén ca
hai phén tir (don vi monomes) dime ddng nhit GDF15.

His-hGDF15 +3FA (axit béo) trong tmg véi phan tmg khong chon loc & mét sd vi tri khac
ciia dime dong nhit GDF15.

Vi du 10: His-hGDF15 BCN (I-58) lién hop v6i chit trung gian 12:

OH HO
OH HO
= HO 0 S OH
HYH o d N\/\o/\/o\/\o/\/oj [ 8 8 0
NI O
O)LN,His-hGDHs 0O~ O 0 " o) - \j;
H K/o\/\o/\/o\/\o/\ (\o/\/ ~ N0
O\/\O/\/O\/\O/\/o O\/\O/\/O\/\O/\/Oj
O 0}
[O/\/O\/\o/\/o\/\o c{/\va\/\o/\/ ~ ™0
N3\) N_N

H H 0
O)L”,His-hGDF15

Mtc do danh dau Tinh toan dugc | Quan sat dugc | % AUC @ 280nm

His-hGDF15 26726 26729 17
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His-hGDF15 +1FA | 28442 28445 37
His-hGDF15 +2FA | 30158 30158 32
His-hGDF15 +3FA | 31874 31877 13

His-hGDF15 +1FA (axit béo) tuong (mg v&i phan tng tai nhém chirc amino dau N trén mot

phan tir (mdt don vi monome) dime ddng nhat GDF15.

His-hGDF15 +2FA (axit béo) twong (mg v6i phan tng tai nhém chirc amino dau N trén ca
hai phan t&r (don vi monomes) dime ddng nhit GDF15.

His-hGDF15 +3FA (axit béo) twong tmg véi phan tmg khong chon loc & mét sd vi tri khac
ctia dime ddng nhat GDF15.

Vi du 13: His-hGDF15 BCN (I-59) lién hop véi chét trung gian 6:

HO,
OH lo}
0 OH
J— HO H
p H [0\/\0/\/0\/\0/\/” ©
N o N\/\0/\/0\/\0’\/0j 0O~ O
H H 0O O~ o (\O/\/O\/\O/\/O\)
OJLH.Hls-hGDHS K/O\/\o/\/o\/\o/\ o\/\o/\/o\/\of\/oj
[o\/\o/\/o\/\o/\/o o/\/o\/\o/\/o\/\o
0O~ O NN

N3

H o
OJL”.His-hGDH 5

Mtc do dénh dau Tinh toan duoc | Quan sat duge | % AUC @ 280nm

His-hGDF15 26468 26464 28
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His-hGDF15 +1FA | 28168 28164 42
His-hGDF15 +2FA | 29868 29864 21
His-hGDF15 +3FA | 31568 31564 10

His-hGDF15 +1FA (axit béo) twong tmg véi phan tmg tai nhém chirc amino dau N trén mot
phan tir (m6t don vi monome) dime déng nhit GDF15.

His-hGDF15 +2FA (axit béo) twong tmg véi phan tmg tai nhém chirc amino dau N trén ca
hai phan tir (c& hai don vi monome) dime dong nhit GDF15.

His-hGDF15 +3FA (axit béo) twong tmg v&i phan tng khéng chon loc & mét sb vi tri khac
ctia dime ddng nhit GDF15.

Vi du 14: His-hGDF15 BCN (I-58) lién hop véi chét trung gian 17:

Oy OH o HO__O
(0]
OH OH
O HO

H\‘ -,H HN\/\O/\/O\/\O/\/O [0\/\0/\/0\/\0/\/N
Q A0~ O j 00000
OJLN,His-hGDHs 0 o o OO

N K/O\/\o/\/o\/\o/\ oﬁo s 0 s
OO0 OO j

0. (0]
[O/\/O\/\O/\/O\/\O C{/\,/N_\/\ON ~"0
N3\,) N—N
HYH o

)LN.His-hGDHs
H

(©)

Mtic d6 danh diu Tinh todn dugc | Quan sat duge | % AUC @ 280nm

His-hGDF15 26726 26728 18
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His-hGDF15 +1FA | 28413 28414 34
His-hGDF15 +2FA | 30100 30054 35
His-hGDF15 +3FA | 31787 31726 13

His-hGDF15 +1FA (axit béo) twong (mg v6i phan tng tai nhém chirc amino dau N trén mot
phén tir (mdt don vi monome) dime déng nhit GDF15.

His-hGDF15 +2FA (axit béo) twong tmg véi phan tng tai nhém chirc amino dau N trén ca
hai phén ttr (ca hai don vi monome) dime dong nhat GDF15.

His-hGDF15 +3FA (axit béo) twong tng v6i phan tmg khong chon loc & mét s6 vi tri khac
cta dime ddng nhit GDF15.

Vidu15:

Budce 1:

o o) o) o)
OH DCC

NOH 4 Ho T S e

(e} © Oo

Thém dung dich DCC (65,6mg, 0,318mmol) trong THF (5mL) vao dung dich gém axit 2,2,
13,13-tetrametyltetradecandioic (Aldrich CPR, s6 thtr tr PH002322) (100mg, 0,318mmol)
va N-hydroxysucxinimit (40,3mg, 0,35mmol) trong THF (5mL), va khuiy hdn hop & nhiét
d6 phong qua dém. Quan sat sy chuyén héa timg phan thanh sin phdm mong mudn bing
phan tich LC-MS. Loc hdn hop, va cb dic phﬁn dich loc. Hoa tan lai phén can trong DCM
(40 mL), va rira v6i nudc, sy kho trén Na2SO4, va tinh ché bang phuong phép séc ky silic
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dioxit rira giai v6i heptan/EtOAc¢/DCC (10:1:1) dé tao ra hdn hop. Tinh ché tiép hdn hop
ndy bing phwong phap HPLC sir dung axit da kich hoat MS [(gradien 55-80% ACN 3,5
phut): rt = 2,48 phut, khéi lugng tinh toan duoc: 314,46 khéi luwong quan sat dugce: 314,00]

dé tao ra san phim sach (50mg, hiéu suét 38,2%) va d& thu hdi nguyén liéu ban déu.

H2 N/\/O\/\O/\/O\/\ N3

o) 0 o y
HOMO% H OMN\/\O/\/O\/\O/\/I%
(0]

Thém azido-dPEG3-amin (10mg, 0,049mmol) va DIPEA (9uL, 0,049mmol) vao dung dich
axit NHS-2,2,13,13-tetrametyltetradecandioic (10mg, 0,024mmol) trong DCM (3mL), va
* khudy hdn hop & nhiét d6 phong trong 1 gidr. Co dic hon hop, hoa tan lai trong MeOH (3mL)
va tinh ché bﬁng phuong phap HPLC d3 kich hoat MS (Gradien 55-80% ACN 3,5 phut
=235, khdi Iwong du kién: 514,70 khéi lugng quan sat duogc: 514,40) dé tao ra 7mg san

phim sach & hiéu suit 58%.

Bude 3:

N—’ H O
is- O
OJLN.Hus dogGDF15
H l
O
HO%/\/\/\/\/%LN/\/O\/\O/\/O\/\N'N:N
H _
(0]

JU  His-dogGDF15

O
Iz
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Thém chit dém c6 pH = 4,5 (100uL) va azit (6pL trong DMSO, 10 mg/mL) vao 100puL dung
dich BCN-dGDF15 (I-60: 0,68mg/mL trong chit dém c6 pH = 4,5), va it hdn hop niy & nhiét
d6 phong qua dém. Rira hdn hop nay bing Amicon 10k 4 1an. Phan tich dung dich tao thanh
bing MALDI chi ra sy lién hop chinh 13 +1 va +2. Maldi: khdi hrong tinh todn duge: 26546
khéi lwong quan sat duge: 26483; khéi lugng tinh toan dugce: 27060 khdi lrong quan sat
duge: 27128; khdi lwong tinh toan duoc: 27574 khdi lwong quan sat duoc: 27789,

Vi du 16: His-hGDF15 BCN (I-58) lién hop véi chét trung gian 44:

O/\/O\/\O/\/O\/\O/\/O\)

O,
)
/\'
A~

/\/O\/\O/\/O\/\o
(]

=2

0™y
o
O\ o
Z.
z Z
I H
G

o\/\o/\/o\/\o/\/o\/\o/\'

=
o HN—His-hGDF15
o O
N—7* * O\/\ /\/0\/\ j —
HY H o HO N—"07> o 0
O)J\N.His-hGDF15

NN O
o/\/o\/\

oo,
[O\/\O/\/o\/\o

o

O
o]

H HO N
OH
= OH
[e)
z

Mirc d6 danh dau Tinh toan duge | Quan sat dugc | % AUC @ 280nm
His-hGDF15 26726 26728 45
His-hGDF15-BCN 26902 26904 21

His-hGDF15 +1FA 28422 28360 25

His-hGDF15 +2FA 29868 30012 9

His-hGDF15 +1FA (axit béo) twong trng v6i phan g tai nhém chirc amino dau N trén mot

phan tir (mdt don vi monome) dime ddng nhat GDF15.
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His-hGDF15 +2FA (axit béo) twong tng v6i phan tmg tai nhém chirc amino dau N trén ca
hai phén tir (ca hai don vi monome) dime dong nhat GDF15.

Vi du 17: His-hGDF15-BCN lién hop véi chit trung gian 52

NS\/\O/\/O\/\O/\/O\/\O
0O OO

O\/\O/\/O\/\O/\/O\/\O/\
= (0)

() HN—/\O/\/O\/\O/\/O\/\O]

WYV o ;
O)LN.H|s~hGDF1 5
H o)
Z HO

1-58

IO\/\O/\/O\/\O/\/O\/\O/\/O\/\N'N‘N

o]
L0~ O O~

0 0 o™ R
o}

N o
(o] HN/\/OV/\O/\/O\/\O/\/O\/\O/\/O\/\OJ/ OJ\ N'His-hGDF1 5

HO ;
O
o
Z HO

Thém axit béo - peg azit (15ul. trong 35mg/mL. DMSO, 0,36umol) vao dung dich 3mL
xyclooctyn GDF15 (I-58: 0,46mg/mL, 0,051umol) trong 7mL chit dém natri axetat ¢
pH=4, va 1 hdn hop niy & nhiét d6 phong qua dém. Quan sat qua trinh chuyén héa hoan toan
bing phan tich MALDI. San phdm duoc tinh ché biang qué trinh loc amicon 10kD rira ba lan
dé tao ra 4,3ml san phdm mong mubn c6 ndng do 0,29mg/ml & hidu suit 90%. Maldi:
xyclooctyn sm ~5% khéi lwong du kién: 26902 khéi lwong quan sat duge: 26997; axit béo
+1 ~40% khéi luong du kién: 28421 khdi lwong quan sat duge: 28525; axit béo +2 ~50%
khéi luwgng du kién: 29940 khéi lugng quan sat duge: 30191 axit béo +3 5% khéi lwong du
kién: 31459 khéi luong quan sat dugc: 31874,
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Vi du 18: MH-(199-308)GDF15 (I-54) lién hop véi chit trung gian 37

o] HO._ o o. _OH
o
HO o
o o NH
HN\/\O/\/O\/\O/\/O [ OO
OO~ 0O O
0 0 0 H,N-MH-hGDF15 o o)
K,O\/\o/\,o\/\o/\ - 5 (\0/\/ \/\o/\/
O g OO OV\o/\/o\/\o/\/oj
[ O/\/O\/\o/\/o\/\o
o/\/%\/\o/\/o\/\o K/O
0 o N-MH-hGDF15
o g T
0

Thém MH-(199-308)-GDF15 (chat trung gian 54: 0,393mL, 0,028umol, 1,78mg/mL) vao
1,5ml chit dém natri axetat 30mM, thém axit béo NHS (474ug, 0,284umol, 10mg/ml) vao
dung dich. Sau 5 gi®, phan tmg hoan tit theo MALDI. Tinh ché cac san pham bang cach rira
5 1an sir dung siéu loc amicon 10kD d& tao ra 575ug san pham lién hop & hiéu suat 73%.
MALDI: sm (18%), khéi luong dur kién: 24638 khéi lugng quan sat dwgc: 24735; axit béo
+1 (38%) khdi Iwong du kién: 26192 khéi lrgng quan sat durgce: 26268; axit béo +2 (40%)
khdi lugng dy kién: 27746 khéi lwong quan sat duge: 27798; axit béo +3 (4%) khdi lugng
du kién: 29300 khéi lwgng quan sat duge: 29333.

Vi du 19A: His-hGDF15 (I-59) lién hop v&i chét trung gian 37

WA\

(0] HO_ o o o .
HO o .
HN \/\o/\/o\/\o/\/oj o~ O/\/O\/\O/\/NH
L0~ O~ H,N-His-hGDF15 O o) o
(0] O/\l (\O/\/O\/\ o ~_O \)

O@s}\g/\/o\)
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Thém His-GDF15 (0,493mL, 0,026umol, 1,42mg/ml) vao 1,5ml chit dém natri axetat
30mM c6 pH=4, thém axit béo nhs (0,221mg, 0,132umol, 10mg/mL) vao dung dich nay.
Phan g xay ra khong hoan toan qua dém, thém khong qua 2,5 duong luong axit béo NHS
(0,110mg, 0,066umol, 10mg/mL) vao va sau 5 gid Maldi cho thiy san pham lién hop +2 13
san phdm chinh. Tinh ché san phdm bing cach rira 5 1an sir dung sidu loc amicon 10kD dé
tao ra 565ug san phim lién hop & hidu sudt 76%. MALDI: sm (18%), kh6i hrong du kién:
26468 khéi lugng quan sat dwoc: 26553; axit béo +1 (38%) khéi luong du kién: 28022 khéi
lwong quan st duge: 28099; axit béo +2 (40%) khdi lwong du kién: 29576 khéi lugng quan
sat duogc: 29649; axit béo +3 (4%) khdi lwong du kién: 31130 khéi luong quan sat duoc:
31201.

Vi du 19B: AHA-hGDF15d lién hop v&i chét trung gian 37

0 HO_ o
HO 0

HN\/\O/\/O\/\O/\/O]
0O~
H,N-AHA-hGDF15 o o
~ "o N \/\O/H
[o\/\o/\/o\/\o/\/o
O/\/o\/\o/\/o\/\o

0o
.0 .

0. _OH 0
o) OH

30 mM NaOAc pH 4.6 [o\/\o/\/o\/\o/\/NH

0 OO

hoa PO4-7H.
ogc 10mM NaH2PO4-7H20 |/\O/\/O\/\O/\/O\)

va 30mM NaOAc pH 4,73
0\/\0/\/0\/\0/\/01
hodc 30mM NaOAc va 10mM o ~_0O ~o ~_O ~o
K2H2PO4 pH 4,6 K/O
>~ ——N-AHA-hGDF15
o) H
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Diéu ché dung dich 10mg/mL ciia chét trung gian 37 trong nuréc loai diing cho sinh hoc phan
ttr. Thém NaOA ¢ 30mM c6 pH = 4,6 (khoang chip nhan dwgc 14 4,5-5,0) vao AHA-hGDF15
(chét trung gian 57, 6,67mg/mL trong NaOAc 30mM c6 pH = 4,0, 5,247mL, 1,433 pmol)
dé tao ra protein cudi cing néng d6 0,88mg/mL. Thém chét trung gian 37 (10eq., 2,39mL,
0,014mmol) vao va trén hdn hop phan tmg & nhiét d6 phong trong 18 gidr. Két tila tao thanh
trong binh phan tmg. Chia tach hdn hgp phan ting gitta cac thiét bi loc ly tAm Amicon 10kDa
4x15 mL va pha long mdi hdn hop dén 15mL véi NaOAc 30mM c6 pH = 4,0. Vit lidu 13
chét dém trao ddi 4 1an vao NaOAc 30mM c6 pH = 4,0 va két hop cic miu dén thé tich
25,6mL, khudy tron két tia trong thiét bi loc bang mot du pipet giita cac 1an rira. Két tha
van con trong dung dich nén dé hdn hop dimg yén & 4°C qua dém. Nong d6 do bang A280
(30040 cm M1, 27538g/mol) 1a 1,62mg/mL (100%). Phan tich UPLC cho thiy mirc d6 thu
hdi 60% cia cac san phdm +1FA (thdi gian luu: 4,88 phut) va +2FA (thoi gian luu: 5,80
phut) (phuwong phép J). LCMS phuong phap T chi ra khdi lugng mong mudn.

Thtr nghiém hon hop tho vi du 19B (ty 1€ duoc thé hién trong bang sau ddy) in vivo va duoc

bao cao trong bang 1:

Quan sat dugc | % quan sat dugce | Thoi gian luu
Cac loai Tinh duoc |y c\MS Phuong | UPLC Phuong | (phut) UPLC

phap T phap J Phuong phéap J
AHA-GDF15 24430 24432 29 3,24
AHA-GDF15+1FA | 25984 25985 27 4,88
AHA-GDF15+2FA | 27538 27540 33 5,80
AHA-GDF15+3FA | 29092 29091 11 6,66
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AHA-hGDF15 +1FA (axit béo) twong g v6i phan émg tai nhém chirc amino dau N trén
mdt trong s6 cac chudi polypeptit (trén don vi monome) ciia dime ddng nhat GDF15 (nhu

thé hién theo phwong 4n 11B, cong thirc H).

AHA-hGDF15 +2FA (axit béo) twong (mg v&i phan tmg tai nhém chirc amino dau N trén ca
hai chudi polypeptit cia dime dong nhit GDF15 (nhu thé hién theo phuong 4n 11B, cong
thie G).

AHA-hGDF15 +3FA (axit béo) twong ng v6i phan tmg khong chon loc & mdt sé vi tri khac
ctia dime ddng nhit GDF15.

Qua trinh tinh ché:

Tinh ché san phim thé bing phuong phap sic ky pha dao (chit d&m A TFA 0,1% trong
nude; chit dém B TFA 0,1M trong ACN Gradien; 99%-80% chat dém A) trén Waters
BEH300 1304, 3,5um, 4,6mmX100mm luu lugng dong 2,5mL/phut.

Phéan doan 1: AHA-hGDF15 khong phan tmg: Rt=17,33 phut

Phan doan 2: (19B1): AHA-GDF15 +1FA: Rt=20,2 phit (hiéu suét khoang 15%) (Cong thirc
H)

Phan doan 3: (19B2): AHA-GDF15 + 2FA: Rt=21,6 phut (hiéu suat khoang 15%) (Céng
thirc G)

Phén doan 4: (19B3): AHA-GDF15 + 3 FA: Rt=23,0 phut (hidu suét khoang 5%)
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Hdn hop ty 18 1:1 ciia 19B1 va 19B2 dugc didu ché va thir nghiém (19Bm).

Theo céch khéc, ¢6 thé thuc hién phan tng trong Na;HPOs-7H20 10mM va NaOAc 30mM
& pH 14 4,73: Piéu ché dung dich 10mg/mL ciia chét trung gian 37 trong nudc loai ding cho
sinh hoc phan tr. Thém NaOAc 30mM Na,HPO4 — 7H,O 10mM pH = 4,73 vao AHA-
hGDF15 (chit trung gian 57, 12,04mg/mL trong NaOAc 30mM pH = 4,0, 4,15uL,
0,002pumol) dé tao ra protein cudi ciing c6 néng d6 0,88mg/mL. Thém chét trung gian 37
(20eq., 6,83 pL, 0,041 umol) vao va tron hdn hgp phan ng & nhiét d6 phong trong 18 gio.
Hbn hop phan tng tré nén duc do két tia. Phan tich UPLC cho thiy 58% cac san pham +1

va +2 (phuong phap J).
Cac loai Tinh duogc % quan sat dugc
AHA-GDF15 24430 0
AHA-GDF15 +1 FA 25984 11
AHA-GDF15 +2 FA 27538 47
AHA-GDF15 +3 FA 29092 34
AHA-GDF15 +4 FA 30646 7

Ciing c6 thé thuc hién phan tmg trong NaOAc 30mM va K;HPO4 10mM & pH = 4,6: Piéu
ché dung dich 10mg/mL cua chét trung gian 37 trong nudc loai dung cho sinh hoc phén tir.
Thém NaOAc 30mM KoHPO,; 10mM pH = 4,6 (khoang chip nhin duoc 1a 4,5-5,0) vao
AHA-hGDF15 (chit trung gian 57, 6,21mg/mL trong NaOAc 30mM pH = 4,0, 5,261mL,
1,337pmol) dé tao ra protein cudi cing ndng do 0,88mg/mL. Thém chét trung gian 37 (10eq.,
68,3uL, 0,409umol) vao va tron hdn hop phan ting & nhiét do phong trong 7 gid. Hon hop
phan tmg tré nén duc do két tia. Chia tach hdn hop phan g vao bén phin 9mL trong thiét
b loc ly tAm Amicon 10kDa 15mL va pha lodng dén 15mL véi NaOAc 30mM c6 pH = 4,0.
Vat lidu 1a chat dém trao ddi 4 1an vao NaOAc 30mM c6 pH = 4,0, khudy tron két tua giita
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mdi 14n rira bang mot dau pipet. Co dic hdn hop phan ung dén thé tich 75mL. Két tia van
con nén giit vat lidu & 4°C trong hai ngay. Nong d6 do biang A280 (30040cm M,
27538g/mol) 1a 0,4mg/mL (97%). Phan tich UPLC cho thiy mirc do thu hdi 61% cia cac
san phdm +1 va +2 (phuong phép J).

% quan sat
Quan sat dugc
Cie loai Tinh toan duge
ac loal LCMS phuong
duge UPLC Phuong
phap T
phap J
AHA-GDF15 24430 24434 34
AHA-GDF15 +1 FA | 25984 25987 34
AHA-GDF15 +2 FA | 27538 27540 27
AHA-GDF15 +3 FA |29092 n/a )

Vi du tham chiéu 1: His-hGDF15 BCN (I-58) lién hop véi chit trung gian céu tric axit PEG-

myristic:

Budce 1:

@)
@) N O
H N Vo}’\/ 3
2 23 + N ‘O)J\/\/\/\/\/\/\ - =
O
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Thém DCM (ImL) va DIPEA (13ul) vao hdén hop ctia Azido-PEG23-Amin (30mg,
0,027mmol) va este ciia myristic NHS (Toronto Research Chemicals, sd cat # S69080)
(12mg, 0,037mmol), va khudy hdn hop & nhiét d6 phong qua dém. Tinh ché hdn hop bing
phuong phép sic ky silic dioxit rira giai véi EtOAc/Heptan (0-100%) sau d6 1a MeOH/DCM
(0-10%) d& tao ra san phdm sach & khoang 5% MeOH/DCM. LCMS: (Gradien: tir 40 dén
98% B trong 1,4 phit — Ivu lrong 1 mL/phtt dung moéi rira gidi A: Nude + axit formic 0,05%
+ amoni axetat 3,75SmM, dung mdi rira gidi B: Axetonitril + axit formic 0,04%)
LCMS: rt=2,20 (Phuong phép C) khdi lwong +H tinh toan dwoc: 1354,71 khdi lugng quan
sat duogc: 1354.4.

Buéce 2:

'/H + N3\/\{o/\/}o\/\NJ\/\/\/\/\/\/\

)LN,His-hGDF15
H

)

H
\/\/\/\/\/\/\H/N\/\fo/\,],o\/\N'N’N
0O 23 —

OJLH,HIs-hGDHs

Thém (2mg/mL trong DMSO, 6,3ul,, 10eq) vao dung dich BCN-hGDF15 (I-52: 800uL,
0,25mg/mL), va khqu hdn hop & nhiét d6 phong qua dém. 1,1mL 0,20mg/mL & hiéu suét
¢6 thé dinh lwong. (Maldi: +1 khéi lwong tinh toan duoc: 28223 khdi lugng quan sat dugc:
28640; +2 khdi lugng tinh toan duge: 29543; khdi lwong quan sat dugce: 29962, +3 khéi
Iuwgng tinh toan dugc: 30863 khdi lvgng quan sat duoc: 31426, +4 khdi lugng tinh toan dugc:
32183 khdi lugng quan sat duge: 32911).

-206-



30894

Vi du tham chiéu 2: his-hGDF15-PEG23

_His-hGDF15 +

1-59 ©

HzN_/\o/\/O\/\o/\/O\/\Oj

[O\/\o/\/o\/\o/\/o\/—NHz

(0]
K/o\/\o/\/o\/\o/\/o\/\o

¢

OO~ O~NNy

/(L)I\N,His-hGDF15
H
Mtc do danh diu Tinh todn dugc | Quan sat dugce %
His-hGDF15 26468 26360,3 5
His-hGDF15-BCN 26644 n/a 0
His-hGDF15 +1 PEG23 27567 28178.6 15
His-hGDF15 +2 PEG23 28666 29385,1 46
His-hGDF15 +3 PEG23 29765 30547,2 28
His-hGDF15 +4 PEG23 30864 31731.8 5
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Thém azido-dPEG23-amin (Quanta Biodesign, 104pg, 0,094pumol) vao dung dich His-
hGDF15 BCN (I59: 427uL, 1,17mg/mL, 0,019umol) trong NaOAc 30mM cé pH = 4,0
(427uL). Tron hdn hop phan ng & nhiét do phong trong 16 gid, tai thoi diém d6 trao dbi
hdn hop vao NaOAc 30mM c6 pH = 4,0 sir dung thiét bi loc ly tAim Amicon MWCO 10kDa
bing cach pha lodng va c6 diic mau 5 lan dén thé tich 140pL. Phan tich MALDI cho thay sur
chuyén hoa hoan toan thanh cic san phdm +1 dén +4. Nong d6 do bing Azso (29090M-1cm-
1, 27600g/mol) 1a 2,099mg/mL (57%).

Vi du 20: Peptit vong apelin BCN lién hop véi chét trung gian 47:

Budce 1: Qua trinh tdng hop pE-R-P-C*-L-S-C*-K-G-P-(D-Nle)-NH(Phenetyl) (disulfit C*-
C’) (SEQ ID NO: 28) axetat
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Cl-Pol

l T4i lwvong nhua/phan cit Fmoc

H-(D-Nle)-O-Pol (20)
l SPPS
PE-R(Pbf)-P-C(Trt)-L-S(tBu)-C(Trt)-K(Boc)-G-P-(D-Nle)-O-Pol (20b)

l Phén cét bing HFIP

PE-R(Pbf)-P-C(Trt)-L-S(tBu)-C(Trt)-K(Boc)-G-P-(D-Nle)-OH (20c)

l Két hop phenetylamin

PE-R(Pbf)-P-C(Trt)-L-S(tBu)-C(Trt)-K(Boc)-G-P-(D-Nle)-NH(Phenethy!) (20d)
Loai bo PG bang TFA
PE-R-P-C-L-S-C-K-G-P-(D-Nle)-NH(Phenethyl) (20e)

1.Dong vong
2. HPLC diéu che
3. Trao d6i ion (TFA dén axetat)

PE-R-P-C-L-S-C-K-G-P-(D-Nle)-NH(Phenethyl)

L

Quy trinh didu ché chat trung gian 20a
(Tai lugng ctia nhya 2-clotrityl clorua chira Fmoc-D-Nle-OH, loai bé Fmoc va su xéc

dinh tai luong nhua nay)
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Tao huyén phii nhya 2-clotrityl clorua (50,0g, 85,0mmol) trong DCM (400mL), khudy huyén
phil nay trong 10 phut va sau d6 xa hét dung méi, rira nhwa nay véi DCM (3 x 200 mL). Tiép
d6 thém dung dich gém Fmoc-D-Nle-OH (24,0g, 68,0mmol) va DIPEA (96,5ml,
552,5mmol) trong DCM (120,0mL) vao nhua ndy, suc khi huyén phti véi nito va khudy & rt
trong 5 phiit. Thém mét phin DIPEA (22,7ml, 127,5mmol) khac vio va khudy hdn hop phan

ung & nhiét d§ phong qua dém.

X4 hdn hop phan tmg va rira nhira nay véi DCM (3 x 250 mL) trong 2 phiit mdi lan. Dép tat
nhwa nay bing DCM/MeOH/DIPEA (70:15:15) (2 x 250 mL) trong 10 phit mdi lan.

Phén cit nhém Fmoc bing cach xtt Iy nhua véi piperidin/DMF (1:3) (1 x 300 mL) trong 5
phut. Tiép theo, xa nhya nay (1 x 300 mL) trong 15 phut, sau d6 rira nhiéu bude: DMF (6 x
250 mL, 2 phat mdi 14n), isopropanol (2 x 250 mL, 2 phiit mdi 14n) va TBME (6 x 250 mL,
2 phit mdi 14n). Siy khé nhua nay trong didu kién chan khong & 35°C trong 24 gid dé tao
ra chit trung gian 20a (57,8g, tai lugng = 1,08 mmol/g).

o Quy trinh didu ché chét trung gian 20b (Su lip rap peptit mach thing)
Chét trung gian 20a (18,5g, 20,0mmol) duoc dwa t6i qua trinh tdng hop peptit pha rén trén
may tdng hop peptit tw dong (CSBIO536™). Mot chu ky lién két dwoc xac dinh nhu sau:

° Lién két axit amin: AA (3,0eq.), DIC (3,0eq.), HOBt (3,0eq.), DMF (xem bang
sau day)

5 Rira: DMF (4 x 150 mL, 2 phut mdi lan).

o Qua trinh khtr bao vé Fmoc: Piperidin/DMF (1:3) (150mL trong 5 phut tiép d6
150mL trong 15 phut).

¢ Rira: DMF (6 x 150 mL, 2 phut mdi 14n).

Lién két AA S6 1an lién két x Thoi gian | Phuong phap
phan Gng lién két
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1 Fmoc-L-Pro-OH 1 x 120 phut DIC/HOBt
2 Fmoc-Gly-OH 1 x 120 phut DIC/HOBt
3 Fmoc-L-Lys(Boc)-OH 1 x 120 phut DIC/HOBt
4 Fmoc-L-Cys(Trt)-OH 1 x 120 phut DIC/HOBt
5 Fmoc-L-Ser(tBu)-OH 1 x 120 phut DIC/HOBt
6 Fmoc-L-Leu-OH 1 x 120 phut DIC/HOBt
7 Fmoc-L-Cys(Trt)-OH 1 x 120 phut DIC/HOBt
8 Fmoc-L-Pro-OH 1 x 120 phut DIC/HOBt
9 Fmoc-L-Arg(Pbf)-OH 1 x 120 phut DIC/HOBt
10 Boc-L-Pyr-OH 1 x 120 phut DIC/HOBt

Sau qué trinh l4p rdp cia peptit, rira nhua nay véi DMF (6 x 150 mL, 2 phiit mdi 1an),
isopropanol (6 x 150 mL, 2 phut mdi 1dn) va TBME (6 x 150 mL, 2 phut mdi 1an). Say kho

nhra peptit ndy qua dém trong didu kién chén khéng cao & 35°C dé tao ra chét trung gian

20b (57,6g, 20,0mmol).

Quy trinh diéu ché chét trung gian 20c (Su phéan cat HFIP tir nhura)
Tao huyén phtt mot phin chit trung gian 20b (27g, 9,37mmol) trong DCM (300mL) va
khuy trong 15 phut. Xa nhya nay sau d6 xt ly bing HFIP/DCM (3:7) (3 x 270mL, 15 phut
mdi 1an). Loc dung dich phan chia ra va thu lai. Rira nhua nay véi DCM (3 x 300 mL). C6
dic phéan phan chia da két hop va cac dung dich rira dén khé trong chan khéng. Say kho bot

mau tring qua dém trong diu kién chan khong & 35°C tao ra chit trung gian 20c-Batchl

(23,5g, 9,37mmol).

Lip lai quy trinh da d& cép & trén véi mot phan chit trung gian 20b (28,0g, 9,72mmol) khéc,

tao ra chat trung gian 20c-Batch2 (26,1g, 9,72mmol).
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Quy trinh diéu ché chit trung gian 20d (Lién két pha dung dich ciia phenetylamin)

Hoa tan chét trung gian 20c-Batch2 (20,0g, 7,44mmol, 1,0eq) va HATU (5,23g, 13,8mmol,
1,85eq) trong DMF (400mL). Thém dung dich gém phenetylamin (1,67g, 13,8mmol,
1,85eq) va DIPEA (3,56g, 27,6mmolL, 3,71eq) trong DMF (60mL) vao.

Khuiy hdn hop phan éng & rt trong 30 phut sau d6 1am lanh xudng 0°C rdi thém nudc mudi
(460mL). Khudy huyén phu nay trong 10 phut sau dé phén 14p san phdm bing cach loc. Rira
banh loc v6i H20 (300mL), sau d6 cin than loai bé banh loc nay, rdi hoa tan trong DCM
(300mL). Siy kho dung dich nay trén MgSO4 rdi ¢6 dic dén khé trong chan khong. Pem
san phim thé di sic ky nhanh trén silicagel (dung méi rira giai: DCM va DCM/iPrOH (8:2))
dé tao ra chat trung gian20d-Batchl (14,4g, 6,6mmol).

Lip lai ciing quy trinh ndy véi chét trung gian 20c-Batch1 (23,4g, 9,37mmol), ngoai trir sic
ky nhanh, tao ra chit trung gian 20d-Batch2 (28,0g, 9,37mmol).

Quy trinh didu ché chit trung gian 20e (Loai bé nhém bao vé)
Hoa tan chét trung gian 20d-Batch2 (28,0g, 9,37mmol) trong TFA/DCM/EDT/TIS
(90:5:2,5:2,5) (290mL) va khudy hdn hop phan émg & rt trong 2 gid.

Loc dung dich phén cét ra va d6 1én trén TBME lanh (3L) (0-4°C). Khuiy huyén phu duc
trong binh nudc d4 trong 30 phit sau d6 loc qua thiét bj loc thuy tinh 4 15i. Rira chat rdn mau
tréng thu duoc tir d6 v6i TBME (2 x 100 mL) sau d6 sdy kho trong chan khong ¢ 35°C qua
dém dé tao ra chit trung gian 20e-Batchl (8,9 g, 5,9mmol).

Lap lai cung quy trinh véi chét trung gian 20d-Batchl (14,4g, 6,6mmol) tao ra chét trung
gian 20e-Batch2 (9,6g, 6,3mmol).

Quy trinh diéu ché pE-R-P-C*-L-S-C*-K-G-P-(D-Nle)-NH(Phenetyl) (disulfit C*-C7)

axetat
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1) Quy trinh tao vong

Hoa tan chét trung gian 20e (5,0g, 3,3mmol) trong nuéc (500mL). Thém dung dich iodin
(1,18g, 4,66mmol, 1,41eq) trong axit axetic (93mL) trong mdt phan. Khudy hdn hop phan
ung & rt trong 10 phat. Thém dung dich axit ascorbic (1,03g, 5,83mmol, 1,77eq) trong nude
(5,8mL) vao va khudy hdn hogp phan tg trong 10 phiit, loc rdi bao quan & 4°C dén khi tinh

7
A

ché.

Lip lai ciing quy trinh tao vong dén khi xir Iy duwoc 18,3g (12,1mmol) chét trung gian 20e.

2) Quy trinh tinh ché

Pem céc dung dich peptit vong di sic ky HPLC diéu ché trong cac phan gém 0,5-5,0g peptit
trén mdi 1an bom. Gop cac phan doan c6 d¢ tinh khiét 16n hon 95% rdi séy khd lanh dé tao

ra tong lugng 4,89g (3,2mmol) peptit di tinh ché (mudi TFA).

3) Su tao thanh axetat bing cach trao dbi ion

Dit 75g (100mL) nhwa trao doi ion manh (chét trao dbi III, Merck) & dang OH" trong thiét
bi lgc thuy tinh dugc thiéu két (@6 xép 3) va sau d6 thém dung dich axit axetic /nude (1:3)
(300mL), khudy huyén phu bing tay trong 2 phut tiép d6 xa nhya nay. Lip lai quy trinh nay
v6i mot phan axit axetic/nude khac (1:3) (300mL). Rira nhwra ndy véi nude da khir ion cho
dén khi quan sat thiy dong x4 trung hoa. Sau d6 chuyén nhwa nay vao cot 4 x 20cm duoc

trang bi thiét b loc thily tinh dugc thidu két (do x6p 3).

Hoa tan 4,8g peptit da tinh ché trong nude da khir ion (50mL) va thém vao cot. Rira giai san
pham véi nude da khir ion (200mL). Kiém soét qua trinh rira giai san phdm bang phuong
phap chdm miu tiép xtic TLC, gdp cac phan doan giau va sy kho dong lanh dé tao ra pE-
R-P-C*-L-S-C*-K-G-P-(D-Nle)-NH(Phenetyl) (disulfit C*-C7) (SEQ ID NO: 28) axetat
(4,1g, 2,9mmol).
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Phan tich san phim tinh khiét bang phuong phap HPLC phén tich (phuong phép phén tich
F; tg=8,01phtit) vd UPLC-HRMS (phuong phap phan tich G; do dugc: [M+2H]**=643,328;
tinh toan dugc: [M+2H]**=643,324). Ham lugng axetat 1a 7,99-8,27% va ham lugng nuée
1a 1,94-1,96 %.

Budc 2: Quy trinh didu ché pE-R-P-C*-L-S-CP-N%-[[(1a,8a,9a)-bixyclo[6.1.0]non-4-yn-9-
ylmetoxy]cacbonyl]-K-G-P-(D-Nle)-NH(Phenetyl) [disulfua C4-C7] (SEQ ID NO: 30)

" § f@
© N%:NH z HN

N O
v/
\ 0
>_HN—>L HN/‘(O/ H \
“—OH

o

Khuédy hén hgp cta pE-R-P-C*-L-S-C*-K-G-P-(D-Nle)-NH(Phenetyl) triaxetat [disulfua
C4-C7] (100mg, 0,068mmol), natri bicacbonat (38mg, 0,452mmol) va nude (83ul) trong
DMF (1mL) & RT trong 10 phit, sau d6 thém (1R,8S)-bixyclo[6.1.0]non-4-yn-9-ylmetyl
sucxinimidyl cacbonat (Berry &associates, 20mg, 0,068mmol). Khudy hdn hop phan tmg &
RT trong 90 phat. Thém 1mL nuée vao hdn hop niy, va déng khé dung dich tao thanh dé

tao ra bot, str dung bdt nay cho bude tiép theo ma khong tinh ché thém.

Buéc 3: Quy trinh didu ché vi du 20:
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Khudy hdn hogp cia pE-R-P-C*-L-S-C*-N°-[[(10,80,90)-bixyclo[6.1.0]non-4-yn-9-
ylmetoxy]cacbonyl]-K-G-P-(D-Nle)-NH(Phenetyl) [disulfua C4-C7] (SEQ ID NO: 30)
(50mg san phim tir budc 2 trong 1mL nuéde, 0,034mmol) va chit trung gian 47 (52mg, trong
268uL nuéce) & RT trong khoang 3 gidr. Sau d6 tinh ché hdn hop phan tmg bang phwong phép
HPLC diéu ché (cot Sunfire 30x50mm Sum ACN/H20 w/ TFA 0,1% 75mL/phit, gradien
15-40% ACN 5 phut). Bong kho phan doan san phim dé tao ra san phém néu trong dé muyc
1a mudi TFA (24mg, 21%). LCMS (Waters Acquity UPLC BEH C18 1,7um 2,1x50mm,
50°C, dung méi rira giai A: nude + axit formic 0,1%, dung moi rira gidi B: axetonitril + axit
formic 0,1%, gradien 2% dén 98% B/A trong hon 5,15 phit): thdi gian hwu: 2,77 phut; MS
[M+2]?": quan séat dugc: 1491,8808, tinh toan dugc: 1491,8560.

Vi du 21A: Peptit vong apelin BCN lién hop véi chét trung gian 47

Buoc 1:
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Khudy hdn hop cta pE-R-P-R-L-C*-H-K-G-P-Nle-C*-F-OH(Disulfua C®-C'?) (SEQ ID
NO: 29) 50mg, 0,033mmol, nhur duoc didu ché trong bang sang ché My s6 US 8,673848),
natri bicacbonat (18mg, 0,215mmol) va nuée (40ul) trong DMF (0,5mL) & RT trong 10
phut, sau d6 thém (1R,8S)-bixyclo[6.1.0]non-4-yn-9-ylmetyl sucxinimidyl cacbonat (Berry
&associates, 18mg, 0,065mmol). Khuiy hdn hop phan tmg & RT trong 90 phut. Su bd sung
hdn hop gdm cac chit + 1 va +2 duge quan sat bing LCMS, do d6 tinh ché hdn hop bang
phuong phap HPLC kich hoat khéi lwong (phuong phap Peptit 5 25-50% ACN 5 phut
gradien: cac diéu kién: c6t Sunfire 30x50mm Sum ACN/H20 w/ TFA 0,1% 75mL/phut
1,5ml bom): rt 3,2 phut (+1), rt 4,65 pht, 4,9 phut (hdn hop +1 va +2). LCMS x4c nhin san
phim +1 mong mudn & hiéu sudt 61% va hén hop +1, +2 & hiéu suit 18%. LCMS: (dung
mdi rira giai ¢6 tinh bazo A: nude + amoni hydroxit SmM dung méi rira gidi B: ACN Cot
axit: Sunfire C18 3,5um 3,0x30mm - 40°C C4t bazo: XBridge C18 3,5pum 3,0x30mm -
40°C) thoi gian Iuu: 0,98 phit; MS [M+2]%*: quan sat dugc: 856,0, tinh toan dugc: 865,0245.
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Budc 2:

Example 21A 0\/‘00\/\0/\/ d

Khudy hén hop ciia pE-R-P-R-L-C*-H- N°-[[(10,80,9a)-bixyclo[6.1.0]non-4-yn-9-
ylmetoxy]cacbonyl]-K-G-P-Nle-C*-F-OH(Disulfua C5-C'?) (SEQ ID NO: 31) (21,33mg,
0,014mmol) va chét trung gian 47 (24mg, 0,014mmol) & RT trong khoang 3 gid. Hoan tit
phan mg bing LCMS va déng kh6 dé tao ra san phim néu trong dé muc (23mg, 48%).
LCMS (Waters Acquity UPLC BEH C18 1,7um 2,1x50mm, 50°C, dung mdi rira giai A:
nudce + axit formic 0,1%, dung méi rira giai B: axetonitril + axit formic 0,1%, gradien 2%
dén 98% B/A trong hon 5,15 phut): Thoi gian luu: 2,22 phit; MS [M+2]**: quan sat dugc:
1616,9464, tinh dugc: 1616,976.

Vi du 21B: Peptit vong apelin lién hop v6i cu tric axit béo-chat lién két 1-37
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Bude 1: Qua trinh téng hop chit trung gian 21B1 A-H-Q-R-P-C-L-S-C-K-G-P-Dnle-
Phenetyl amin (SEQ ID NO: 32)

Pua nhua phenetylamin-AMEBA (Sigma Aldrich, 0,1mmol, 1,0mmol/g) dén qua trinh téng
hop peptit pha rén trén may tdng hop peptit tr dong (CEM Liberty Blue Microwave) hai 1an
Arg tiéu chuén d6i véi cac gbc Arg va két hop hai 1in Dnle. Chudn bi c4c axit amin duéi

dang céc dung dich 0,2M trong DMF. Mbt chu ky lién két tiéu chuén duogc xac dinh nhu sau:

o Lién két axit amin: AA (Seq.), HATU (5eq.), DIEA (25eq.)

e Rura: DMF (3 X 7mL)

e Qua trinh khir bao vé Fmoc: Piperidin 20%/HOBt 0,1M (2 x 7 mL)
e Rura: DMF (4 x 7TmL sau dé 1 x 5 mL)

] S6 14n lién két x Thoi gian phan n Phuong phé
Lién két AA . s p . P . P
(nhiét do) ghép dbi
1 Fmoc-D-Nle- 1 x 10 phut (70°C) DIEA/HATU
OH
2 Fmoc-L-Pro- 1 x 5 phut (70°C) DIEA/HATU
OH
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3 Fmoc-L-Gly- 1 x 5 phut (70°C) DIEA/HATU
OH

4 Fmoc-L-Lys- 1 x 5 phut (70°C) DIEA/HATU
OH

5 Fmoc-L-Cys- 1 x 5 phut (70°C) DIEA/HATU
OH

6 Fmoc-L-Ser- 1 x 5 phut (70°C) DIEA/HATU
OH

7 Fmoc-L-Leu- 1 x 5 phut (70°C) DIEA/HATU
OH

8 Fmoc-L-Cys- 1 x 5 phut (70°C) DIEA/HATU
OH

9 Fmoc-L-Pro- 1 x 5 phut (70°C) DIEA/HATU
OH

10 Fmoc-L-Arg- 2 x 25 phut (25°C) DIEA/HATU
OH

11 Fmoc-L-Gln- 1 x 5 phut (70°C) DIEA/HATU
OH

12 Fmoc-L-His- 1 x 5 phut (70°C) DIEA/HATU
OH

13 Fmoc-L-Ala- 1 x 5 phut (70°C) DIEA/HATU
OH
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Sau qua trinh l4p rép peptit, rira nhya nay véi DMF (2 x 50 mL) va DCM (2 x 50 mL) sau
d6 siy kho trong diéu kién chin khong dé tao ra chit trung gian 21B1 (276mg, 0,1mmol).

Bude 2: Quy trinh didu ché chét trung gian 21B2 (Su phan cit peptit tir nhwa)

1-21B2

Két hop chét trung gian 21B1 (276mg, 0,Immol) v6i 4mL dung dich TFA (37mL TFA, ImL
H>O, ImL TIPS, 3,06g DTT) va 14¢c & nhiét do phong trong 3 gi¢. Loai bé dung dich khoéi
nhua va két tia vao 40mL Et,0 lanh. Tao xo04dy dung dich va dé dimg yén trén da trong 10
phut trude khi ly tim & 4000 rpm trong 5 phiit. Loai bé dung mdi va rira chét rin mau tring
hai 14n nita v6i EtO lanh (40mL mdi 14n), ly tm (5 phit mdi 14n) rdi ling gan. Sdy kho chat
rén trong diéu kién chan khong qua dém tao ra chét trung gian 21B2 (17,4mg, 0,012mmol).
LCMS (SQ2 ProductAnalysis-Axitic-Peptide-Polar, cot Acquity UPLC BEH C18, 1304,
1,7um, 2,1mm x 50mm, 50°C): R¢ = 1,83 phat, MS [M+H] 1513,5.
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Budc 3: Quy trinh diéu ché chét trung gian 21B3 (Quy trinh tao vong gdc Xystein)

Hoa tan chit trung gian 21B1 (29,6mg, 0,020mmol) trong nuwdc (3mL) va 10 giot DMSO dé
tao ra dung dich van nhe. Thém tir tir timg giot iot (S0mM trong HOAc, 0,783mL,
0,039mmol) va tron hdn hop phan tmg & nhiét do phong qua dém. Phan tich LCMS phén
tng thd cho thiy nguyén liéu ban dau chuyén héa hoan toan. Thém timg giot axit ascorbic
0,5M cho dén khi mau tan hét. Tinh ché vat liéu qua HPLC kich hoat MS. Qua trinh dong
khé céc phan doan gdp da tao ra 7mg san phim dugc mong mudn dang bot mau tring
(4,63umol, 24%). LCMS (SQ2 ProductAnalysis-Axitic-Peptit, cot Acquity UPLC BEH
C18, 130A, 1,7um, 2,1mm x 50mm, 50°C): R, = 0,90 phat, MS [M+H] 1511,8.

Buéc 4: Quy trinh diéu ché san pham lién hop bao gdm Apelin A-H-Q-R-P-C-L-S-C-K-G-
P-Dnle-Phenetyl amin (SEQ ID NO: 32) va chét trung gian I-37 (su lién hop diu N-)- Vi du
21B
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Diu ché dung dich 10mg/mL ciia NHS-axit béo trong H,0. Hoa tan chét trung gian 21B3
(1,5mg, 0,993pmol) trong chit d&m NaOAc 30mM c6 pH=4 (672uL) va thém NHS-axit béo
(I-37: 0,850mL, 5,10pmol). Tron hon hop phan g & nhiét @6 phong trong 16 git, & thoi
diém d6 thém 1,5mg NHS-axit béo (10mg/mL trong H>0) bd sung va tron hdn hop phan
ung & nhi€t d6 phong trong 16 gid. Thém 8mg NHS-axit béo (10mg/mL trong H>0) va trén
hdn hop phan mg & nhiét do phong trong 3 ngay va thém 1,7mg NHS-axit béo (10mg/mL
trong H20). Léc hdn hop ndy & nhiét do phong trong 16 gid va tinh ché qua HPLC d kich
hoat M dé tao ra 1,7mg hop chét néu trong dé muc dang bot mau tring (0,510umol, 51%).
LCMS (SQ2 ProductAnalysis-Axitic-Peptide-Polar, ¢t Acquity UPLC BEH C18, 1304,
1,7um, 2,1mm x 50mm, 50°C): R = 3,87 phut, MS [M+H+2/2] 1533,1; [M+H+3/3] 1022.,9.

Céc vi du 22 dén 24 dung d& chi cac san pham lién hop ciia axit béo véi siARN.

Céc kit dé tdng hop siARN 14 séin c6 trén thi trudong, vi dy, tir New England Biolabs va
Ambion. Chit siARN c6 thé duoc ciu tao sir dung quy trinh tong hop héa hoc va cac phan
g ndi enzym st dung céc quy trinh da biét trong linh vuc nay. Vi du, chit siARN c6 thé
duoc téng hop hoa hoc st dung cac nucleotit xuét hién trong ty nhién hodc cac nucleotit

dugc bién dbi khac nhau dugc duoc thiét ké dé 1am giam céc hidu img khong phai dich, va/
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hoac tang su 4n dinh sinh hoc cia phan tir hoic dé 1am ting sy 6n dinh vat 1y cta phan tir
kép dugc tao thanh gilta cac axit nucleic vé nghia va c6 nghia, vi du, cac din xuét
phosphothioat va cac nucleotit dugc thé acridin c6 thé duge st dung. Mbi “G,” “C,” “A,”
“T” va “U” noi chung lan luot dai dién cho mét nucleotit ma chira guanin, cytosin, adenin,
thymidin va uracil déng vai tré6 nhu 1a bazo. Tuy nhién, cac thuit ngir “ribonucleotit”,
“deoxynucleotit”, hodc “nucleotit” cling c6 thé dung dé chi nucleotit dugc bién ddi hodc géc

thay thé.

Ngudi c6 hidu biét trung binh trong linh vurc nay s& nhén ra rang c6 thé tong hop va bién doi
siARN nhu mong mudn, st dung phuong phép thong thuong bit ky da biét trong linh vuc
nay (xem Henschel et al. 2004 DEQOR: cong cu dua trén web dé thiét ké va kiém soat chit
lwong siARN. Nghién ciru vé céc axit nucleic 32 (Web Server Issue): W113-W120).

Vi du 22: Su lién hop ciia gdc axit béo c6 cong thirc A3 véi siARN

N

O .
BCN-NHS Y SIRNA

HN A~~~ ~gripa ——— O
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Quy trinh diéu ché chét trung gian 22a:

Tir TTR siARN [siARN lién két vé6i transthyretin (TTR), dugc tdng hop bang cach st dung
cac phuong phép thong thudng da biét trong linh vue nay], dugce chuyén héa thanh 22a sir
dung cac quy trinh oligonucleotit tiéu chuin (vi du phan tUng véi 6-(4-
monometoxytritylamino)hexyl-(2-xyanoetyl)-(N,N-diisopropyl)-

phosphoramidit (S§ Catalog theo nghién ctru Glen: 10-1906))

OO
N/\/ \T/ N
\rN O
o——-

TTR siARN:

P 14 phosphat, cac chir c4i thdp hon dung dé chi nucleotit dugc bién ddi 2°-OMe, cac chir cai
duoc gach chin ding d& chi nucleotit dwoc bién dbi 2°-F, cac chit cai in nghiéng dung dé chi
nucleotit duwgc bién ddi 2°-MOE, r 1a abasic ribitol, * ding d& chi mdi lién két

phosphorothioat, va X058 1a mii ¢iu 3’ khong phai nucleotit c6 cong thirc:

a) diung d& chi phosphat; va C60H (ciing dugc goi 1a C6) 1a mii dau 3° khong phai

nucleotit ¢6 cong thirc:
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Quy trinh diéu ché chét trung gian 22b:

Thém 0,556ml DMF vao 0,556ml dung dich siARN 22a (TTR siARN 14,02mM trong H20,
7,79umol) & 0°C, va 1am 4m 1én dén nhiét d6 phong. Tiép d6 thém 208ul TEA (0,3M trong
DMF, 62umol) va 260ul BCN-NHS ((1R,8S,9s)-Bixyclo[6.1.0]non-4-yn-9-ylmetyl N-
sucxinimidyl carbonat) (0,15M trong DMF, 39umol). Khuiy hdn hop phan tmg tao thanh &
nhiét 46 phong trong 1 gid. Phuwong phap HPLC phén tich cho thiy su bién mét ciia nguyén
liéu ban dau 22a. Pha loang hdn hop phan tng dén 10ml bing H>O da khir ion va hdn hop
phan tmg tré nén van. Chiét hdn hop trén bing etylaxetat 5 1an dé loai bo cic phan tir hiru
co nhé. Tach 16p chira nu6e rdi dong kho. Sir dung san phim rin kho (22b) ma khong bién

doi no.

Quy trinh diéu ché vi du 22:

Tron 80pl hop chat 22b (12,3mM trong H>0, 0,968 umol) va 65l bis axit béo-N3 (22¢: bude
2 cta vi du 15: 44,7mM trong DMSO, 2,90umol). Hon hop tao thanh bi vén, nén thém 80pl
1:1 DMF/THF véo va phéan ng van hoi vin. Thém 80p1 DMSO nita vio dé thu dugc dung
dich sach. Khudy hdn hop phan tmg & nhiét d6 phong qua dém. Pha lodng hon hop phan tng
bing H20 d4 khir ion va tinh ché trén HPLC dé tao ra 5,6mg hop chét 22 (hidu suét 65,9%).
Céc didu kién HPLC dé diéu ché: Cot: Xselect Prep phenylhexyl Sum OBD 19x50mm; dung
mdi hitu co: ACN duge bién ddi bing TEA.HOAc 100mM; dung méi chira nuwée: H2O duoce
bién d6i bang TEA.HOAc 100mM; Gradien: 5-60% AcCN/H,O; Thoi gian: 10 phut. Trong
didu kién LC-MS phuong phap H, san phidm cho thdy dinh don v&i thoi gian luu 5,44 phut

v6i MW mong mudn 12 8778 sau budc dau thuc hién.
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Vi du 23: Su lién hop ciia gbe axit béo c6 cong thirc Al v6i siARN Quy trinh diéu ché hop
chét 4

H
N\/\/\/\ .
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pa pee s
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@ 22b * Ng~O~"0 OH N
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O\/\ /\/O
N N OH A
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Vi du 23 duge diéu ché st dung ciing quy trinh nhw vi du 22.

Quy trinh diéu ché 23a:

Thém azido-peg7-amin (QuantaBiodesign, cat #10523) (31mg) va DIPEA (52uL) vao dung
dich NHS-axit béo (20mg) trong DCM (16mL) va khudy hdn hop & nhiét do phong trong
2h. Quan sat s chuyén hoa hoan toan bang phan tich LC-MS. C6 dic hdn hop, hoa tan lai
trong MeOH (3mL) va tinh ché bang phwong phap HPLC kich hoat MS véi TFA 0,1%
(rt=1,59 phut, khdi lugng (M+1) du kién: 818,062 khdi lugng quan sat dugc: 817,9) dé tao
ra san phAm sach. Mot nira nguyén liéu bi mat do bd ngit 800 Da trong hé théng HPLC MS.
Thu duge 5-10mg (17-33%) san phdm sach.
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Tron 80ul 22b (12,3mM trong H20, 0,968umol) va 65ul axit béo tris -N3 (23a: 44,7mM
trong DMSO, 2,90mol). Phan ting tao ra 5,2mg hop chit 23 (hiéu sut 58,0%). Trong didu
kién LC-MS phuong phap H, san phim cho thdy dinh don véi thoi gian luru 5,87 phit véi

MW mong mudn 13 9257 sau bude diu thue hién.

Vi du 24: Su lién hop cua axit béo c6 cong thirc A3 véi APOCIII SiARN
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Quy trinh didu ché 24b

Thém TEA (0,58ml, 4,19mmol) vao dung dich 24a (1,244g, 4,19mmol) trong 25ml1 DCM,
sau d6 thém axit N3-pentanoic (500mg, 3,49mmol). Cubi cing thém EDC (804mg,

4,19mmol). Khudy hdn hop phan tmg & nhiét d6 phong trong 4 giv. Chiét phan tmg gitta

nude mudi va DCM. Két hop tAt ca cac chat hitu co, séy khd, c6 dic va tinh ché trén SiO2
gel chira etylaxetat 60% /Heptan dé tao ra 1,20g hop chét 24b (hiéu suit 89%) . 'H NMR
(CLOROFORM-d, 400NHz) d: 5,88-6,37 (m, 1H), 4,60 (d, J=4,8 Hz, 2H), 3,77 (s, 3H), 3,33
(t, J=6,7 Hz, 2H), 3,13 (d, J=6,5 Hz, 2H), 2,30 (t, J=7,2 Hz, 2H), 1,81-1,95 (m, 1H), 1,63-
1,81 (m, 5H), 1,48-1,57 (m, 2H), 1,46 (s, 9H), 1,36 (d, J=6,8 Hz, 2H)

Quy trinh diu ché 24c

Thém NaOH 1N (5,58ml, 5,58mmol) vao dung dich 24b (860mg, 2,23mmol) trong 12ml

THF. Khudy hdn hop phan tmg & nhiét 46 phong trong 0,5 gid. Pha lodng hdn hop phan ting

bing nudc mudi va thém vao 20ml DCM. Piéu chinh d¢ pH cia 16p chira nuéce dén gia tri
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pH ~5 bing HCI 1N, rdi chiét bing DCM. Két hop tit ca cac chit hitu co, siy kho, ¢ dic
va hoa tan lai chét rin th6 vao 6ml DCM. Thém 0,6ml TFA vao va khudy hdn hgp phan ting
& nhiét d6 phong trong 2 gi¢. C6 dic phan ung va tao ra 24c thé (400mg, 54%), st dung
chét nay truc tiép ma khéng tinh ché thém. Theo LC-MS phurong phép I, san phim cho thay
dinh 16n nhit & 0,43 phut v6i khdi lugng 272,5 (M+HY).

Quy trinh diéu ché 24e

Thém TEA (0,434mL, 3,11mmol) vao dung dich 24c (400mg, 1,04mmol) trong 10ml DCM,
sau d6 thém 24d (538mg, 1,35mmol). Khudy hdn hop phan tmg & nhiét do phong trong 3
gidy. Chiét phan tmg gitra H20 va DCM. Két hop tét ca cac chat hitu co, sdy khd, co dic va
tinh ché trén SiO2 gel v6i 8% MeOH/DCM dé tao ra 475mg 24e (hiéu suit 82%). IH NMR
(CLOROFORM-d, 400MHz) d: 6,74-6,98 (m, 1H), 5,95-6,13 (m, 1H), 4,55 (dd, J=7,2, 2.4
Hz, 2H), 3,32 (t, J=6,7 Hz, 4H), 3,11 (d, J=5,8 Hz, 2H), 2,30-2,37 (m, 2H), 2,20-2,26 (m,
2H), 1,90 (br. s., 2H), 1,71-1,80 (m, 2H), 1,59-1,71 (m, 4H), 1,51-1,59 (m, 2H), 1,35-1,51
(m, 13H), 1,20-1,35 (m, 13H)

Quy trinh didu ché 24f

Boc20 BocHN
OCl|
OH TEAMSOH OH - B°°HNA/?\/\)Lﬁ

241 24f2 EDC/DCM
GalNAC; Tga 243

1) H,N”
—>» N Q _GalNAcs
2) TFA N

24f
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Quy trinh diéu ché chat trung gian 242

Thém TEA (1,04ml, 7,45mmol) vao dung dich 24f1 (1,0g, 4,97mmol) trong MeOH (40ml),
sau d6 thém di t-butyl dicacbonat (2,17g, 9,94mmol). Gia nhiét phan tmg & 60°C trong 1,5
gid. Co diic phan tng va tinh ché trén Si02 c6t v6i 5% MeOH/DCM dé tao ra 1,2g hop chit
2412 (hiéu suit 80%). 'H NMR (CLOROFORM-d, 400MHz) d: 4,51 (br. s, 1H), 3,00-3,22
(m, 2H), 2,37 (t, J=7,4 Hz, 2H), 1,59-1,71 (m, 2H), 1,46 (s, 11H), 1,29 (br. s., 12H).

Quy trinh diéu ché chét trung gian 243

Thém N-hydroxyl scucxinimit (0,60g, 5,18mmol) vao dung dich 242 (1,2g, 3,98mmol)
trong DCM (30ml), sau d6 thém EDC (1,0g, 5,18mmol). Khudy dung dich niy & nhiét do
phong qua dém. C6 dic phan tng, tai truc tiép 1én trén cot SiO2 va tinh ché véi 40%
etylaxetat/heptan dé tao ra 1,46g hop chit 24f3 (higu sut 92%). 1H NMR (CLOROFORM-
d, 400MHz) d: 4,49 (br, s, 1H), 3,04-3,19 (m, 2H), 2,86 (d, J=4,5 Hz, 4H), 2,62 (t, J=7,4 Hz,
2H), 1,70-1,82 (m, 2H), 1,37-1,53 (m, 13H), 1,30 (br. s., 10H)

Quy trinh diéu ché chét trung gian 24f

Thém TEA (0,11mL, 0,79mmol) vao dung dich GalNAc3-NH2 (300mg, 0,16mmol) trong
DCM (1,5ml), sau d6 thém 24f3 (188mg, 0,47mmol). Khudy hdn hop phan tmg & nhiét do
phong qua dém. Tiép d6 thém axit trifloaxetic (1,0ml). Sau 2 gid, LC-MS cho thiy su bién
mAt cia chét trung gian. Cé dic phan (mg va tinh ché trén HPLC mé trong diéu kién axit véi
ELSD lam bd do. Cac phan doan HPLC chira san phim dwgc thu lai va lam bay hoi phan
dung mdi dé tao ra 220mg hop chit 24f (hiéu sudt 67%). LC-MS cho thiy mét phin san
phim mét mo6t nhém axetyl. Cac diéu kién HPLC & tinh ché: cot: cot Sunfire 30x100mm
5um; dung méi hitu co: ACN w/ TFA 7,5%; dung mdi chira nude: H2O w/ TFA 7,5%; luu

-231-



30894

Irong dong: 75mL/phit. Gradien: 15-40% H20O/AcCN; Thoi gian: 9,5 phat. B§ do: ELSD
(Evaporative Light Scattering Detector) & do. Theo LC-MS phuong phép I, san phdm cho
thiy dinh & 0,83 phut. v6i khdi lwong 989,9 (M/2+H").

Quy trinh diéu ché 24¢g

Thém 24f (250mg, 0,12mmol) vao dung dich 24e (172mg, 0,3 1mmol) trong 3ml DCM, sau
d6 thém TEA (0,069mL, 0,50mmol). Cudi cing, thém vao EDC (95mg, 0,5mmol). Khuiy
hdn hop phan tmg & nhiét d6 phong qua dém. C6 dic phan vmg va tinh ché trén ¢t SiO2 véi
5% MeOH/DCM @8 tao ra 230mg 24g (hiéu suit 74%). Theo LC-MS phuong phap I, san
phim cho thiy dinh 1,30 phit. V6i khéi Iwgng 1258,2 (M/2+H™).

Quy trinh diéu ché 24h

Thém 0,457ml HCI1 4N (trong dioxan, 1,83mmol) vao dung dich 24g (230mg, 0,091mmol)
trong 1ml THF. Khudy hdn hop phan tmg & nhiét &9 phong trong 1 gid. C6 dic phan ting va
tinh ché trén HPLC dé tao ra 50mg 24h (hiéu suit 23%), chit ndy mat mot nhém axetyl trén
duong. Cac diéu kién tinh ché HPLC: c6t: c6t Sunfire 30x100mm 5um; dung méi hiru co:
ACN w/ TFA 7,5%; dung méi chira nude: HO w/ TFA 7,5%; Ivu lugng dong: 75mL/phut.
Gradien: 15-40% H2O/AcCN; thoi gian: 9,5 phat. B§ do: ELSD (Evaporative Light
Scattering Detector) dé do. Theo LC-MS phuong phap I, san phdm cho thdy dinh & 0,95
phut. Vé6i khéi lugng 14 1187,1 (M/2+ HY).

Quy trinh diu ché 24i

Thém N-OH sucxinimit (9,81mg, 0,085mmol) vao dung dich axit 2,2,13,13-
tetrametyltetradecandioic (40mg, 0,127mmol) trong 2ml DCM, sau d6 thém EDC (16,34mg,
0,085mmol). Khudy hdn hop phan ing & nhiét d6 phong qua dém. C6 dic phan tng va tinh
ché trén HPLC dé tao ra 20mg 24i (hiéu suit 38%). Céc diéu kién tinh ché HPLC: cot: cot
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Sunfire 30x100mm 5um; dung mdi hitu co: ACN w/ TFA 7,5%; dung mdi chira nuge: H20
w/ TFA 7,5%; luu luong dong: 75mL/phuat. Gradien: 45-70% H20/AcCN; thoi gian: 9,5
phat. Bo do: ELSD (Evaporative Light Scattering Detector) dé do. Theo LC-MS phuong
phap I, san phim cho thdy dinh & 1,55 phit. Vi khéi lugng 434,3 (M+Na*).

Quy trinh diu ché 24j

Thém TEA (4,5ul, 32pmol) vao dung dich 24h (20mg, 8,05umol) trong 0,5ml DCM, sau do6
thém 24i (6,62mg, 16pmol) va DMAP (3,93mg, 32pumol). Khudy hdn hgp phan tmg & nhiét
d6 phong qua dém. Tiép d6 thém 0,5ml MeNH, 2N/MeOH dé khir bao vé. Khuiy hdn hop
phan tng & nhiét 46 phong qua dém nita. Co6 dac phan ing va thém axeton dé két tha san
phim va loai bd cac chit phan tmg du va cic chit 1ong dé tao ra 12mg 24j (hidu suit 64%).
Theo LC-MS phuong phap I, san phdm cho thiy dinh & 0,69 phut. Vi khéi lugng 13 1166,9
(M/2+ H).

Quy trinh didu ché 24K

budc 1 H,N

APOC3siARN — wOH
iRNA

"\\\O O H

N
Ho)\ N 2 o

\ = HO
iRNA

0 H® s
budc 2 —

24k

Budce 1:
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APOCIII siARN [siARN két hop vé6i gen APOCIII (ciing duoc goi la APOC3 hodc Apoc 3),
duoc tdng hop sir dung cac phuong phép théng thudng da biét trong linh vire nay]:

Gan mdi cac oligonucleotit
Quy trinh chung:

MBJi phin két tua (pellet) oligonucleotit durge quay nhanh xuéng mot may ly tAm va hoa tan
trong chat dém kép (Kali Axetat 100mM; HEPES 30mM, pH = 7,5) & nong d6 cao (1-10
OD260/100mL chit dém). Gia nhiét (1&n dén 94°C) va c6 thé tao xody dé tao huyén phu lai
d& dang. Tiép d6, soi c6 nghia va vo nghia cing dwoc thém vao véi lugng can bang. Tiép
d6, gia nhiét cac oligonucleotit da tron 13n dén 94°C va lam lanh xudng dan dan. Ddi véi cac
trinh ty chita cAu truc bac hai quan trong, ¢ thé 4p dung mot budc 1am lanh dan din/gin
mdi nita. Viée nay d& dang thuc hién bing cach dit dung dich oligo trong binh nuéc hoic
khéi nhiét rdi rat/tt may. San phim tao thanh s& & dang 6n dinh, soi kép va c6 thé duoc bao

quan & 4°C hodc déng da.

Soi dbi nghia APOCIII siARN bao gdm trinh tyr APOCIII, trong d6 diu 3’ ciia sgi ndy chdm
dirt & phosphat va con bao gdm, trong trinh tu 5> dén 3, ribitol, phosphat khéc, va mii du
3’ X058, mii ddu 3’ khong phai nucleotit c6 cong thirc:
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Soi ¢6 nghia bao gdm trinh tr APOCIII b sung cho soi d6i nghia, trong d6 dau 3’ cua soi
nay chdm dut & phosphat va con bao gdm, trong trinh tur 5° d&én 3°, ribitol, phosphat khéc, va

mii ddu 3° C60H, mii ddu 3’ khong phai nucleotit c6 cong thirc:

SOSSSN

3'

Cho APOCIII siARN phan mg véi alkylamino-CPG chudi dai 2-dimetoxytrityloxymetyl-6-
florenylmetoxycacbonylamino-hexan-1-sucxinoyl (S Nghién ctru Glen 20-2957) tao ra san

pham 24Kk1.

Budc 2

Tron APOCIII siARN (24k1: 401puL, 11,2mM trong H20, 4,49umol) véi 401 pul DMF dé thu
duogc dung dich sach. Tiép d6 thém TEA (180uL, 0,25M trong DMF, 45umol), sau d6 thém
BCN-NHS ((1R,8S,9s)-bixyclo[6.1.0]non-4-yn-9-ylmetyl ~N-sucxinimidyl carbonat)
(9,16mg, 31pmol). Khuy hdn hgp phan ting & nhiét d6 phong trong 1 gio. Pha lodng hdn
hop phan tmg bang H20 dén 10ml va chiét bing etylaxetat 3 1in. Tach 16p chira nuée rdi o
dic dén ~5ml va tinh ché trén ¢ot khir mudi PD-10 (GE healthcare).

Quy trinh diéu ché 24

Thém 24j (5,8mg, 2,5pmol) vao 105ul hop chét 24k (Apoc 3 siARN 9,5mM trong H>O,
0,993umol). Sau 1 gid, hon hop phan ting tré nén c6 tinh nhét. Do d6, thém 60ul H20 khac
va khudy hdn hop phan tng & nhiét d6 phong qua dém. Pha loing hdn hop phan mg bing
H,0 va tinh ché trén HPLC dé tao ra 5mg san pham lién hop 24 (hidu suit 57%). Cac diéu
kién tinh ché HPLC: C6t: Xselect Prep phenylhexyl Sum OBD 19x50mm; dung méi hitu co:
AcCN duge bién dbi bing TEA.HOAc 100mM; dung mdi chira nude: H>O duge bién doi
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bing TEA.HOAc 100mM; gradien: 5-50% AcCN/H20; Thoi gian: 10 phit. Theo LC-MS
phwong phéap H, san phim cho thiy dinh & 5,96 phut. Vi khdi lugng mong mudn 13 8896

sau khi thuc hién budce dau tién.

Vi du tham chiéu 3: siARN lién hop véi GalNAc

OH
SiARN OH
o)
H\\(\/\/O
N N
HN o VT
Ho O._NH
" j H OH
H N o P
H /N © N~ T OH
N N0~ o P
o N OH
o) (0] H
?\NH OH
H
\”/\/\/o OH
o) \
)LH OH

Vi du tham chiéu 3 dwgc diéu ché theo quy trinh ciia vi du 24 (thay thé 24j bing GalNac3-
N3 (dudi day).

Quy trinh diéu ché GalNac3-N3
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Quy trinh didu ché chét trung gian 2

Hoa tan hop chét 1 (2,06g, 1,07mmol) trong 20ml etanol, thém TFA (82ul, 1,07mmol), sau
d6 thém 10% Pd/C (0,114g, 0,11mmol). Xt Iy phan tmg trong diéu kién binh ciu H; trong
6 gi0. Loc phan tng, rira véi etanol 101 ¢6 dic dé thu duge chit rin mau trflng, st dung truc
tiép chét nay cho bude tiép theo. Theo LC-MS phuong phap I, san phdm cho thay dinh &
0,81 phiit. V&i khdi hwong 1a 898,5 (M/2+H™).

Quy trinh didu ché chét trung gian 3

Hoa tan hop chit 2 (4,848 g, 0,479mmol) trong 10ml DMF khan, thém 2,5-dioxopyrolidin-
1-yl-4 azidobutanoat (0,325g, 1,436mmol), sau d6 thém DIPEA (0,418ml, 2,394mmol). Cac

phan g dién ra qua dém & nhiét d6 phong. C6 dic phan ing ma khong gia nhiét, truc tiép
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tai 1én trén cOt SiO2 can bang trude va tinh ché bing gradien budc 0-20% metanol/DCM dé
tao ra 2,383g hop chét 3 (hi¢u suét 49,25%).

Theo LC-MS phuong phép I, san phidm cho thiy dinh & 1,27 phiit. V6i khéi hrong 13 953,7
(M/2+H").

Quy trinh didu ché chét trung gian 4

Tron hop chét 3 (1,33g, 0,70mmol) véi MeNH2 (17,45ml, 2,0M trong metanol, 34,9mmol).
KhuAy hdn hop phéan tmg & nhiét 6 phong trong 2 gid. LC-MS chi cho thdy dinh san phim.
C6 dic phan tmg. Tiép d6 hoa tan lai chit rin vao etanol va két tia v6i axeton dé tao ra 1,0g
hop chét 4 (hidu suit 94%). Theo LC-MS phwong phép I, san phim cho thay dinh & 0,53
phut. Vi khéi luong 13 764,5 (M/2+H").

Vi du 25: Su lién hop cta chit mang protein (CRM197) va axit béo

Bugec 1: Axit 2-((2,2-dimetyl-4-0x0-3,8,11,14,17,20,23,26,29,32,35,38-dodecaoxa-5-

azatetracontan-40-yl)carbamoyl)-2-undexyltridecandioic (25a).
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25a

Hoa tan t-boc-N-amido-dPEG®;;-amin (100mg, 0,155mmol, Quanta Biodesign) va chat
trung gian 5 (80mg, 0,148mmol) trong THF (3mL) va khudy & nhiét d6 phong trong didu
kién nito. Sau 30 phut, thém DIPEA (0,05mL, 0,286mmol) va khudy hdn hop phan tig &
nhiét 6 phong qua dém. Quan sat qua trinh chuyén héa hoan toan bing LCMS (dung moi
rira giai axit A: Nudc + Axit trifloaxetic 0,05%, dung moéi rira gidi B: ACN, c¢t Sunfire C18
3,5pum 3,0x30mm - 40°C, gradien 5-95% 2 phut, thoi gian lwa 1,92 phat). C6 dic hén hop
phan g trong diéu kién ap suit giam, sau d6 hoa tan trong khoang 1,5mL axetonitril. Tinh
ché trén HPLC kich hoat MS (c6t Sunfire 30x50mm Sum ACN/H20 w/ TFA 0,1%
75mL/phit 1,5ml bom, gradien 65-95% ACN 3,5 phut, thoi gian luu 3,23 phut) va gdp cac
phén doan lai rdi dong kho dé cho ra 85mg san phdm sach & hiéu suit 54%. Dau sach. LCMS:
Phuong phap D Rt= 1,18 phat, M+H 1070,1; "H NMR (400MHz, AXETONITRIL-ds) &
ppm 0,82 - 1,03 (m, 1H) 1,11 - 1,37 (m, 10 H) 1,37 - 1,51 (m, 2H) 1,51 - 1,64 (m, 1H) 1,69
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- 1,82 (m, 1H) 1,90 - 2,04 (m, 66 H) 2,05 - 2,21 (m, 8 H) 2,21 - 2,42 (m, 1H) 3,17 - 3,28 (m,
1H) 3,40 - 3,68 (m, 13H).

Budce 2: Axit 2-((35-amino-3,6,9,12,15,18,21,24,27,30,33-

undecaoxapentatriacontyl)carbamoyl)-2-undexyltridecandioic (25b).

0 HO._ o o HO___o
HO o HO o}
HN 0. (o) HN A~~~ OO
~ 0NN TN TN j (o) O ]
0/\/0\/\0/\’_‘/0\/\0 EE—— ((/\/0\/\0/\/0\/\0
O~~~ NH
l\/o\/\o/\/"‘\{ro\'/ o
(o]
25a 25b

Hoa tan 25a (5mg, 4,68umol) trong DCM (thé tich: 2mL), tiép d6 thém axit trifloaxetic
(25uL, 0,324mmol). Khudy hdn hop phan tmg & nhiét d9 phong trong didu kién khi nito
trong khoang 2 gid. Quan sat sy chuyén héa hoan toan bang LCMS (Dung mdi rira giai axit
A: nude + axit trifloaxetic 0,05%, dung moéi rira gidi B: ACN, cit Sunfire C18 3,5um
3,0x30mm - 40°C, gradien 5-95% 2 phiit, thoi gian luu 1,45 phit). Co dic hon hop phan tng
trong didu kién 4p suét giam, sau d6 rira v6i DCM rdi ¢ dic lai 3 1an. Hoa tan trong hén
hop cua axetonitril va DMSO. Tinh ché trén HPLC kich hoat MS (c6t Sunfire 30x50mm
S5um ACN/H20 w/ TFA 0,1% 75mL/phat 1,5ml bom, gradien 45-70% ACN 3,5 phut, thoi
gian luu 2,50 phiit) va gdp cac phan doan lai rdi dong kho dé cho ra 2,5mg san pham sach &

hiéu sudt 55%. Dau sach.

Phuong phap A Rt = 1,45 phut, M+H 969,9; 'H NMR (400MHz, AXETONITRIL-ds) 8 ppm
0,62 - 0,91 (m, 2H) 0,91 - 1,10 (m, 3H) 1,10 - 1,31 (m, 18 H) 1,46 (quin, J=7,21 Hz, 2H)
1,59 - 1,89 (m, 35H) 1,94 - 2,09 (m, 1H) 2,16 (t, J=7,40Hz, 2H) 2,97 - 3,11 (m, 1H) 3,24 -
3,37 (m, 1H) 3,37 - 3,61 (m, 28 H) 3,61 - 3,89 (m, 2H) 7,85 (br. s., 1H).

Budc 3: Axit 2-(((S)-5-(3-amino-3-oxopropyl)-3,6-dioxo-1-phenyl-
2,10,13,16,19,22,25,28,31,34,37,40-dodecaoxa-4,7-diazadotetracontan-42-yl)carbamoyl)-
2-undexyltridecandioic (25d).
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Thém dung dich 25b (20mg, 0,018mmol) trong THF (thé tich: 2mL) vao Z-L-Gln-Osu 25¢
(Santa Cruz Biotechnology, CAS 34078-85-8, 11mg, 0,029mmol), sau d6 thém DIPEA
(75puL, 0,429mmol). Khudy & nhiét dd phong trong didu kién khi nito qua cudi tuan. Quan
sat su chuyén héa hoan toan bang LCMS (dung méi rira giai axit A: nudc + axit trifloaxetic
0,05%, dung moi rura giai B: ACN, ¢4t Sunfire C18 3,5pm 3,0x30mm - 40°C, gradien 5-
95% 2 pht, thoi gian lwu 1,77 phit). C6 dic hdn hop phan tmg trong diéu kién 4p sut giam,
sau d6 hoa tan trong axetonitril. Tinh ché trén HPLC kich hoat MS (c6t Sunfire 30x50mm
5um ACN/H20 w/ TFA 0,1% 75mL/phat bom 1,5ml, gradien 55-80% ACN 3,5 phut, thoi
gian luvu 2,70 phut) va gop cac phan doan lai roi déng khé d& cho ra 10,5mg san phim sach
& hiéu sut 46% dudi dang dau khéng mau. Phuong phap C Rt = 1,60 phut, M+H 1232,4;
"H NMR (400MHz, AXETONITRIL-d3)  ppm 0,67 - 0,93 (m, 2H) 0,93 - 1,10 (m, 2H) 1,10
- 1,32 (m, 15H) 1,45 (quin, J=7,24 Hz, 1H) 1,59 - 1,69 (m, 1H) 1,75 - 1,93 (m, 30 H) 1,94 -
2,21 (m, 20 H) 3,23 (quin, J=5,26 Hz, 1H) 3,28 - 3,51 (m, 23H) 3,95 (td, J=7,73, 5,44 Hz,

-241-



30894

1H) 4,92 - 5,22 (m, 1H) 5,78 (br. s., 1H) 6,13 — 6,42 (m, 1H) 6,88 (br. s., 1H) 7,20 - 7,36 (m,
2H) 7,42 (t, J=5,07 Hz, 1H).

Budc 4: Danh ddu CRM197 véi axit béo qua trung gian mTGaza (vi du 25):

HO
HO

8

HN \/\O/\/O\/\O/\/Oj NH,
o/\/o\/\o/\/o\/\o

N
5 S W
N

o NH _ NH,
NH
o)
o)

25d

HO
HO
(0]
(0]
HN \/\O/\/O\/\O/\/Oj

\
X,

H CRM
\NHO)\NH N\/\/\ 197

~~%

0]

25

Thém CRM197 (33mg/mL, 1,515uL, 0,00086pumol) vao dung dich 25d trong chét dém tris
100mM c¢6 pH = 8 (8mg/mL, 203puL, 1,316pmol) sau d6 thém dung dich enzym
transglutaminaza (Ajinomoto) trong PBS (50mg/mL, 0,455uL, 0,00060pmol). Khudy hén
hop phan tmg & nhiét d6 phong trong 16 gid. Trao ddi hdn hop phan tmg vio chit dém tris
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100mM c6 pH = 8 sir dung thiét bi loc ly tam Amicon MWCO 10kDa bang cach pha lodng
va b dic phan tng 5 1an dén thé tich 100pL. Phan tich LCMS cho thiy su chuyén hoéa thanh
cac san pham +1, +2, +3 va +4. LCMS QT2; Protein_35-70 kDa_3 phiit: R, = 1,45 phiit; MS
[M+25d]: quan sat dugc: 59625, tinh todn dugc: 59624; MS [M+(2 x 25d)]: quan sat dugc:
60839, tinh toan dugc: 60838; MS [M+(3 x 25d)]: quan sat dugc: 62054, tinh toan duogc:
62052; MS [M+(4 x 25d)]: quan sat dugc: 63270, tinh toan dugce: 63266.

Trinh ty CRM197:
(SEQ ID NO: 20)

GADDVVDSSK SFVMENFSSY HGTKPGY VDS IQKGIQKPKS GTQGNYDDDW
KEFYSTDNKY DAAGYSVDNE NPLSGKAGGV VKVTYPGLTK VLALKVDNAE
TIKKELGLSL TEPLMEQVGT EEFIKRFGDG ASRVVLSLPF AEGSSSVEYI
NNWEQAKALS VELEINFETR GKRGQDAMYE YMAQACAGNR VRRSVGSSLS
CINLDWDVIR DKTKTKIESL KEHGPIKNKM SESPNKTVSE EKAKQYLEEF
HQTALEHPEL SELKTVTGTN PVFAGANYAA WAVNVAQVID SETADNLEKT
TAALSILPGI GSVMGIADGA VHHNTEEIVA QSIALSSLMV AQAIPLVGEL
VDIGFAAYNF VESIINLFQV VHNSYNRPAY SPGHKTQPFL HDGYAVSWNT
VEDSIIRTGF QGESGHDIKI TAENTPLPIA GVLLPTIPGK LDVNKSKTHI
SVNGRKIRMR CRAIDGDVTF CRPKSPVYVG NGVHANLHVA FHRSSSEKIH

B Tinh toan Quan sat
Mirc dd danh dau % R¢ (phut)
duoc dugc
CRM197 58410 n/a 0 n/a
CRM197 +1 25d 59624 59625 14 1,45
CRM197 +2 25d 60838 60839 23 1,45
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CRM197 +3 25d 62052 62054 35 1,45

CRM197 +4 25d 63266 63270 28 1,45

Tém tét thi nghiém 1ap ban do peptit:

Lap ban dd peptit bang cach phan hity: khir Spg cic mau CRM197 duge bién déi va
CRM197 dbi chung duong bing DTT 20mM va phéan hiy bang 1/30 (trong lugng/trong
luong) enzym/protein & 26°C qua dém bing trypsin. Phan phéan wéc protein bi phan hiy bing
trypsin duge phan hiy tiép biang enzym GluC & ty 1& 1/20 enzym/protein trong 4 gir & 26°C;
chu y tit ca cac enzym dugc mua tir Roche Diagnostics (Gmbh, Dirc).

Phan tich LC-MS/MS pha d4o: Phén tich peptit bi phan huy tao thanh bing phuong
phép séc ky 1ong két hop phun dién tir va khdi phd lién tiép (LC-ESI MS/MS) trén may
Thermo LTQ Orbitrap Discovery (Thermo Fisher Scientific Inc., Waltham, MA) két hop véi
méy Agilent CapLC (Santa Clara, CA). ~10-15 pmol ddi chitng CRM dugc tai va CRM197
duoc bién ddi phan huy trén cdt & 40°C (Waters Acuity BEH C18, 1,7um, cft 1x100mM).
Gradien téng van hanh 1a 80 phiit & 10uL/phut chi ra 4% B & 0-1 phut, ting #n7%B 1,1
phut, 45% B & 55 phut, sau d6 95% B & 63 phut, sau d6 rira va cin bang cot. Cic thong sb
cta khdi phd ké bao gom két qua quét diy du sir dung may phan tich FTMS & do phan giai
30000 tr m/z 300-2000 cho 30 ms. Tién hanh sy phan ly giy ra do va cham MS/MS trén bay
ion ¢6 cudng do manh nhét (ngoai trir cac ion 1+) trong may phén tich bit ion, kich hoat &
500 14n dém (ddi voi tat ca két qua) ngudng cudong d tin hidu trong 30 ms.

Phén tich dir lidu va tra ctru co s dir lidu: tat ca khdi phd duge xir Iy trong Qual
Browser V 2.0.7 (Thermo Scientific). Cac t&p chung Mascot (mgf) dugc tao ra bing MS
DeconTools (R.D. Smith Lab, PPNL) va dugc tra ctru st dung co s& dit li¢éu Mascot V2.3.01
(Matrix Science Inc., Boston, MA) d6i vé6i trinh tur protein dugce dé xuét bén canh cac dir
liéu tuy chinh ndi b va co so dir ligu SwissProt database (V57 v6i 513.877 trinh tu) dbi vé6i
cac protein bi ldy nhidm. Céc thong sé tra ctru bao gdm: enzym: semitrypsin hoic
trypsin/Glu-C, cho phép 1én dén ba phén cét sai hong; cac bién ddi khic nhau: khéi lugng
du kién duogc bd sung ciia cac phan tir nho (362,147787 Da va 463,206698 Da) vao co s& dit
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liéu dugc goi 1a “CRM Tgase +alkyn 362Da mod (CKR),CRM Tgase +alkyn 362Da mod
(d4u N), CRM Tgase+azit 463Da mod (CKR),CRM Tgase+azit 463Da mod (N-term)”; sy
dung nap peptit: £20 ppm; su dung nap MS/MS: £0,6 Da. Théng tin vé trinh tu va danh gia
su bién dbi phan tir nhé dwgc thue hién trén cac diém sb ion v6i do tin cdy >95%. Cac ion
peptit ¢6 diém sé cao tiép d6 dugc chon dé phan tich MS/MS thi cong sir dung Qual

Browser.

Céc vi tri ma & d6 su bién ddi lysin xay ra c6 thé dugc xac dinh theo thi nghiém lap ban dd
& trén. Theo su lién hop twong ty dugc md td trén CRM197 trong don My s6: US
2015/0017192 ndp ngdy 11 thang 07 nim 2014 (mi sb dai dién PAT055641-US-NP), chiing
ta c6 thé suy ludn ring su bién dbi da xay ra trén Lys37 hodc Lys39, Lys 33 va Lys440.

Vi du 26A: Su li€n hop cua chét dan xuét oxytoxin va axit béo:
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Budgcel: Quy trinh dicu ché oxytoxin dugce bao vé trén nhua

I‘Boc
\\\“5-\\\”” COAlll H/ NH
0% NH 0 0 0
H H M
\\..%N%EYNﬁNJ#NQLN
o o i : 0 oo H
= N.
HN\TI" \[r Tr
0

Dang dugc bao v€ cla oxytoxin trén nhua (26al) duoc téng hop tuong tir theo vi du 21B

bude 1.

Budc 2: Khir bao vé alyl, dong vong, phan cit tir nhwa

- 0
O JH
N
T\I:\H HN
~aa o (0] NH2
O”"NH , O H/ o} y O
\\“K’(N\S)J\” N\/U\N N\)J\NHZ
oﬁ) o : 0 H o
2 __NH,
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© 26a2

Hép thu chét trung gian dugc bao vé (26al) (0,2mmol) trong 6ml DCM bao g6m phenylsilan
(1mmol) va Pd(PPhs)s (0,02mmol). Khudy nhwa trong dung dich ndy trong 15 phut 10i loc.
Lip lai quy trinh nay hai 1in véi phenylsilan/Pd(PPhs)s trong dung dich DCM. Sau 14n khuay
cudi, loc nhua ndy va rira véi NMP (3 1in), DCM (3 lan), DIEA 0,5% /DCM (3 14n) va cudi
ciing 1a NMP (3 1an). Siy khé nhua di rira tao thanh trong didu kién chan khéng. Hip thy
mot phin nhya di sdy kho (~0,Immol) trong dung dich PyBOP (0,2mmol), HOBt
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(0,4mmol), va DIEA (0,5mmol) trong 6mL NMP. Khudy hdn hop phan tmg niy & nhiét do
phong trong 20 gidr. Loc nhya nay va rira véi EtOAc (3 1an) va DCM (3 lan). Hép thu nhya
ndy trong 4mL 95/2,5/2,5 TFA/TIPS/H>O va khudy trong 2 gio. Tiép do, loc dung dich
TFA/TIPS/H,0 vio EtrO lanh (<-20°C) d& két tiia peptit bi phan cit. Sau khi ly tim, ling
gan EtyO va rira phin cin mau tring nhat v6i EtO va ly tim lai. Sy kho chit rin mau tring
nhat tao thanh trong diu kién N2 qua dém. Tinh ché chét ran nay trén HPLC didu ché kich
hoat khéi lugng (hé théng Waters Autopure HPLC; c6t Sunfire C18 30x50mm Sum; pha di
dong: gradien 7,5-20% ACN trong nudce, 5 phut, 75mL/phit, duge bién ddi v6i TFA 0,1%).
Két hop cac phan doan twrong tmg v6i chit trung gian (26a2), déng da, réi dong kho thanh
chét rin mau tring (13,5mg, 14%). Phuong phap G HRMS - Phan tich: Rt = 0,90 phut, MS
m/z 988,5225 [M+H]".

Budce 3: Sy lién hgp véi axit béo

Thém dung dich I-37 (8,39pumol) trong 0,5ml chit &ém phosphat c¢6 pH = 6,40 vio dung dich
chét trung gian (26a2) (2,82umol) trong 0,5mL chét dém phosphat c6 pH = 6,40. Khuiy hdn
hop phan g & nhiét & phong trong 18 gid. Loc hdn hgp phan tng qua 4,5um thity tinh
frit va tinh ché trén HPLC diéu ché kich hoat khdi lwong (hé thong Waters Autopure HPLC;
cdt Sunfire C18 30x50mm Sum; pha di ddng: gradien 45-70% ACN trong nude, 5 phut,
75mL/phut, dugc bién déi v6i TFA 0,1%). Két hop cac phan doan twong tmg véi san pham
lién hgp Oxytoxin-FA (26A), dong lanh, rdi dong khé thanh chét rin mau tring (1,71mg,
24%). LCMS-Phén tich phuong phap G: Rt = 3,07 phit, MS m/z 2540,5 [M+H]".

-247-



30894

o HO o
HO o)

o HN\/\O/\/O\/\O/\/Oj
OYNJ\ O/\/O\/\o/\/o\/\o
\\‘\-E:NH HN._O NH, . K/O\/\ox\/o\/\o
07 °NH H o] o] M (o] [o\/\o/\/o\/\o/\/o
W S(N\,)J\N N\)I\N N\)LNHZ O/\/o\/\o/\/o\/\o
0 o) é H (o) H (o} Q 'OY\/O\)
2 __NH, \
NH, N o°
(o}
26a2 1-37
[0)
HO
HO
Q

0

HN o~ g~ O~ g~ O
o/\/o\/\o/\/o\/\o]
K/O\/\o/\/o\/\o
[0\/\0/\/0\/\0/\/0

(_o 0 o
\/:rf o NI o

N
26A H an\/
0y o
HZNJ\/N g NN NH HN"S0

Vi du 26B: Su lién hop cua chat din xuit oxytoxin va axit béo:
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C6 thé didu ché vi du trén (26B) theo bude 3 cna vi du 26A duge mo ta bang phan
ung: SEQ ID NO: 33, *Butyrat-Tyr-Ile-Gln-Asn-Cys*-Gly(N-CH2CH2CH2NH2)-Leu-
Gly-NH2 * = lién két sulfua (26b1):

NH H (6] S o} H (0]
\\“%NJH]YWLH L,
'\[c])/ (0]

(26b1) véi chat trung gian I-37.

Diéu ché peptit vong (26b1) bang cach ap dung quy trinh ctia vi du 41 da boc 19 trong
Wisniewski et al, J. Med. Chem. (2014), 57 5306-5317 két hop vdi tai liéu nay.

Téng hop peptit mdt cach thi cong trén 1mmol nhya Fmoc-Rink Amit AMS qua héa chit

Fmoc. Cic nhém bao vé dugce str dung cho cac axit amin la: nhom t-butyl cho Tyr, nhém Trt
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cho GIn va Asn. Hai axit amin khéng thong dung, Fmoc-Cys(CH2CH2CH2CO2Allyl)-OH va
Fmoc-[Na-CH,CH,CH2NH(Boc)]Gly-OH, duoc sir dung. Chudi peptit duge gin trén nhya
bing cach loai bé nhidu 1in nhém bao vé Fmoc va lién két axit amin dugc bio vé (3eq) trong
DMF. St dung HBTU va HOBt (3eq: 3eq) lam chit phan tmg lién két; va st dung N-
metylmorpholin (NMM, 6eq) 1am bazo. Sir dung piperidin 20% trong DMF (3 lan thé tich
nhua) 1am chit phan ing khir Fmoc. Rira nhya bang DMF (3 14n thé tich nhya) sau mdi lan
lién két va khir Fmoc; thuc hién thir nghiém Ninhydrin sau mdi 14n lién két dé kiém tra hiéu

qua lién két.

Sau khi loai bd nhém bao vé Fmoc cudi cling, rira nhwa nay véi etyl ete va sdy kho trong
didu kién chan khong. Thuc hién loai bd chon loc trén nhya nhém béao vé alyl este béng
Pd(PPh3)4/5,5-dimetyl-1,3-xyclohex va ion (leq/10eq) trong DCM/THF (1/1, 10 1an thé
tich nhua) trong 3 gio. Rira nhya nay véi DMF (3x) sau d6 1a natri dietyl dithiocarbamat
0,5% trong DMF (5x%). Cudi cung, thyc hién dong vong trén nhua béng HCTU/NMM
(3eq/6eq) trong DMF. Rira nhura nay va sdy kho trong diéu kién chan khong dé tao ra 3,2gam
nhya peptit, xt Iy nhua ndy bing 32ml TFA/TIS/DOT/H20(92,5/2,5/2,5/2,5, thé tich/thé
tich) trong 3 gid & nhiét o phong dé loai bo cic nhém bao vé cac chudi bén va phan cét
peptit khoi nhya. Két tiia peptit tho tir ete lanh sau d6 thu lai bang cach loc va sdy khé trong
diéu kién chan khéng cao. San lugng: 1,15g (116%).

Tht ca nguyén liéu peptit thé dwoc tinh ché trén cot C18 2-inch véi chét dém TFA (chit dém
A, TFA 0,1% trong nuéc; chat dém B, axetonitril). Déng kho cac phan doan da gdp c6 do
tinh khiét >95% d& 1am khé. Thu dugc 84mg san phim peptit (mudi TFA). MS: 991,6
[M+H]*, HPLC thoi gian luu 9,49 phit (phuwong phép: lvu lugng dong 1,2 mL/phit; chat
dém A: TFA 0,1% trong nuéc; chit dém B: TFA 0,1% trong axetonitril; nhié¢t d¢ phong; cot:
Discovery, C18, 4,6mm x 250 mm, 5 micro; gradien (tuyén tinh) 15%-35% chat dém B trong
20 phut; thé tich bom 0,02mL)

Vi du 27: San phdm lién hop protein lién quan dén agouti (AgRP)- axit béo
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San pham lién hop AgRP(83-132)-FA:

Vi du 27A: san pham lién hgp mono axit béo ctia AgRP (AgRP+1FA) trong d6 axit béo
duoc gin vao diu N ciia AgRP qua ciu ndi (PEG)

(0] HO._ O
HO 0]
\/O\/\O/\/O\/\O/\

O
27A QN*AQRP
o)

trong d6 AgRP(83-132) c6 trinh tu sau:

Ser-Ser-Arg-Arg-Cys-Val-Arg-Leu-His-Glu-Ser-Cys-Leu-Gly-Gln-GIn-Val-Pro-Cys-Cys-
Asp-Pro-Cys-Ala-Thr-Cys-Tyr-Cys-Arg-Phe-Phe-Asn-Ala-Phe-Cys-Tyr-Cys-Arg-Lys-
Leu-Gly-Thr-Ala-Met-Asn-Pro-Cys-Ser-Arg-Thr (SEQ ID NO: 21); trinh tu nay bao gdm 5
ciu disulfua & vi tri cic ciu C87&C102, C94&C108, C101&C119, C105&C129,
C110&C117.

Vi du 27B: San phim lién hop di-axit béo cia AgRP(83-132) (AgRP+2 FA) trong d6 mot
axit béo duoc gin vao diu N ctua AgRP (tirc 1a Serin 83) qua cau néi (PEG) va axit béo con

lai dugc gfm vao chudi bén cta Lysin & vi tri 121 thong qua cau ndi PEG.
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Thém 0,80ml chét dém axetat c6 pH=4,43 vao 0,90ml dung dich AgRP(83-132) 10mg/ml
(sin c6 tir R&D Systems™) trong chit dém xitrat c6 pH = 4,5 (9mg, 1,585umol) sau do6
thém 1,30ml cda dung dich I-37 10mg/ml trong H20 (13mg, 7,79umol). Khudy hdn hop
phan (mg & nhiét do phong trong 16 gid. HRMS (QT2) cho thay xuét hién ca hai AgRP
+1FA, m/z 7226,3 [M+H]" & 1,89 phut, va AgRP + 2FA, m/z 8778,4 [M+H]" & 2,41 phut.
Loc phan tmg qua 4,5um thiy tinh frit, két hop véi phan tmg thi hai dién ra & trén
(0,881pumol AgRP, 2,64pmol 1-37), va tinh ché trén HPLC didu ché (hé thong Waters
Autopure HPLC; ¢4t Waters Protein BEH C4, 300Angstrom, Sum, 10x250mm; pha di dong;:
gradien 20-80% ACN trong nuée, 11 phut, 10mL/phit, duge bién dbi bang TFA 0,1%; thoi
gian phan tng: 15 phut; sy tap hop cac phan doan: UV 210nm). Phén 14p cac phin doan
twong tmg véi AgRP + 1FA va AgRP + 2FA, dong lanh, rdi dong kho dé cho ra cac mudi
TFA cua AgRP + 1FA (27A) va AgRP + 2FA (27B) 14 c4c chét rin mau tring (3,24mg,
AgRP 16% + 1FA; 2,26mg, AgRP 9% + 2FA) LCMS-Analytic Phuong phap G: (AgRP +
1FA)Rt=1,91 phit, MS m/z 7226,4 [M+H]"; (AgRP + 2FA) Rt = 2,43 phut, MS m/z 8778,4
[M+H]".

Thi nghiém danh dau dé xac dinh vi tri gan axit béo.

Viée danh diu & gbe Ser ddu N duoc x4c nhin bang cach phan hiy hdn hop phan Gng véi
Asp-N (Promega) theo phuong thirc ctia nha san xuét. Tét ca cac thir nghiém lap ban dd
peptit dat dugc bing cach sir dung Thermo Dionex Ultimate 3000 LC lién két v6i khéi phd
ké Bruker Maxis Impact Q-TOF. Thuc hién qué trinh tich trén ¢t ACQUITY UPLC
BEHI130 C18 (2,1x150 mm, 1,7pm, Waters) dugc gitt & 40°C. Luu lugng dong la
0,1mL/phit vGi FA 0,1% trong nude 1am pha di dong A va FA 0,1% trong axetonitril 1am
pha di dong B.

Hoan nguyén dung dich Asp-N (Promega Part# V162A) trong 20ulL nuéc HPLC/MS
(0,1pug/uL). Pha loing khoidng 10ug miu dén thé tich cudi cung 1a 25uL trong ure 6M,
dithiothreitol 10mM, EDTA 5mM, va Tris HCI 50mM (pH = 8,0). Sau qué trinh khir va
alkyl hoa, pha lodng cac dung dich siu lan v6i Tris_ HC1 50mM (pH = 8,0), tiép do6 thuc
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hién qua trinh phén giai protein v6i 1 microgram Asp-N bd sung. Su phan hity xay ra qua

dém & 37 d6 bach phan. Phan tich LCMS chi ra rang sy phin cit dd x4y ra & cac vitri D dau

N cua AgRP kiéu dai va AgRP dugc bién doi voi mot lan bod sung axit béo trén moi manh

nhu trinh bay trong bang dudi day.

i m/z
Khoi m/z du Dién
Trinh ty peptit Vi tri RT , quan sat
luong kién tich
duoc
SSRRCVRLHESCLGQQVPCC
A(1-20) |2488,13 8,1 |623,04 |623,03 |4
(SEQ ID NO: 22)
DPCATCYCRFFNAFCYCRK
LGTAMNPCSRT A(21-50) |3783,58 | 10,1 | 757,72 | 757,72 |5
(SEQ ID NO: 23)
Puoc bién d6i
SSRRCVRLHESCLGQQVPCC
A(1-20) |4040,12 | 17,4 | 1011,04 | 1011,03 | 4
(SEQID NO: 22) + fa
DPCATCYCRFFNAFCYCRK
LGTAMNPCSRT (SEQ ID NO: | A(21-50) |5335,56 | 18,1 | 1068,12 | 1068,12 | 5
23) +fa

Vi du 28 (28A, 28B va 28C) dé cap dén cac san pham lién hop cua bién thé hFGF23.

Céc bién thé FGF23 dugc sir dung

Trinh tu bién thé FGF23 cta ngudi, duge sir dung va duogc xac dinh trong vi du nay 1a

“hFGF23(R179Q)”, ““hFGF23 R179”” hodc don gian 12 “hFGF23”, dugc dé xut & SEQ ID
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NO: 10. Bién thé FGF23 nay thiéu peptit tin hiéu, nhung c¢6 M du trit & vi tri 1, va ¢ dot
bién & R179 (R179Q). San phim lién hop chira axit béo duge mé ta & diy duwoc didu ché
bang peptit FGF23 nay (vi du 28C) va cho thiy van giit lai it nh4t mot hoat tinh FGF23 trong
bang 8.

Hai bién thé khac cia FGF23 cuia ngudi ciing dugc sir dung trong vi du nay (cac vi du 28A
va 28B) d& cAu thanh cac san phim lién hop vdi axit béo duge boc 16 & day. Gibng nhur peptit
ctia SEQ ID NO: 10, c4c peptit nay thiéu peptit tin hiéu FGF23 va c¢6 dot bién & R179, nhung
c6 mot hodc nhiéu dot bién bd sung, nhung van git lai it nhét mot hoat tinh FGF23. Hai bién
th8 FGF23 nay dugc sir dung trong va ca hai duoc xac dinh trong vi du nay 13 “bién thé

hFGF23” hoic “bién thé FGF23” hoic twong tr.

Céc phuong phéap san xuét san phdm lién hop dwge moé ta & day c6 thé duge sir dung véi cic
peptit FGF23 khéc, bao gff)m FGF23, hoidc chit twong df)ng, bién thé, manh, hoic dang bién

doi caa chung.

Phuong thirc san xuét cac bién thé FGF23
Su bién doi:

Tao ra polypeptit hFGF23(R179) bang cach chuyén tam thdi plasmit biéu hién pET28c-
hFGF23 R179Q vao céc t& bao kha nap BL21(DE3), t trén d4 trong 30 phit, giy sdc bang
nhiét & 42°C trong 45 gidy, bd sung méi truong SOC va i vi khuan trong may lic 37°C trong
mot gid. Sau d6, nhan rong méi trudng vi khudn trén dia LB chira Kanamycin va G qua dém
& 37°C. Cac dong di phan lap duoc chuyén vao méi truong LB chira Kanamycin, ti qua dém
& 37°C ddng thoi lic va 25mL dich chit duwoc chuyén vao méi truong LB méi chira
Kanamycin va duogc lic & 37°C trong khoang 2,5 gid. Khi céc té bao du ty trong (OD la
~0,6), bd sung IPTG 1M vao mdi mdi trudng nudi ciy dong thoi lic lién tuc & 37°C dé tao
ra biéu hién ciia polypeptit ndy. Sau 4 gio, két tna céc t& bao bing cach ly tim & téc d6 6000
rpm trong 10 phit va dong lanh két tia xudng -20°C. Tiép theo, tao huyén phu lai két tia
trong chit dém ly giai (Tris 50mM, pH = 8, NaCL 100mM, Triton 0,1% X-100) va cac té
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bao da ly giai st dung vi thiét bi hoa 1ong. B sung 10mg lysozym va 10uL DNase (1 don
vi/ mL, Invitrogen) cho 100mL hdon hgp ly giai va 4 & nhiét do phong trong 30 phut, sau dé
quay xubng & téc dd 8000 rpm & 4°C trong 20 phiit, rira v&i ba 14n thay dbi 100mL chat dém
ly giai va quay, va 1in thi tu v6i chit dém ly giai khong chira Triton X-100. Két tiia (ctia thé
vii) tir 1an quay cudi ciing ngay lap tirc duroc hoa tan trong Tris S0mM, pH = 7,4, guanidin
6M, DTT 10mM, va néng do protein dugc xac dinh va didu chinh dén Img/ml trude khi

cudn gap lai.

Cudn gép lai protein:

Dé cudn gap lai protein, thém 368mg glutathion (GSSH) di khit va 74mg glutathion (GSSG)
da oxy héa vao mdi 400ml thé viii da bi hoa tan. Thim tach protein niy qua dém & 4°C déi
v6i 4L Tris 50mM, pH = 8,0 va Arginin 250mM. Tiép d6 loai b6 2L chat dém thdm tach va
thay thé bang 2L nudc va tiép tuc tham tach trong 8 gid nita. Sau d6 bién ddi chit dém tham

tach dén Tris 20mM, pH = 8,0, NaCl 50mM, Arginin 25mM, va tiép tuc thdm tach qua dém.

Tinh ché protein:

Dé tinh ché protein, hdn hop di thim tich dugc quay xudng & 12000 rpm trong 30 phiit, tai
c4c chét ndi trén bé mit 18n trén ¢t Heparin-Sepharose cn bang véi chit dém thim tach
cubi cling, va rira c¢ot nay bang 20 1an thé tich co s& ctia 1xPBS. Rira gii protein di cudn
gap v6i 1xPBS duoc bd sung NaCl 0,5M, danh gia do tinh khiét protein bang SDS-PAGE

gel, va do ndng o protein bang OD ciia né & budce séng 280nm.

Vi du 28A: Su lién hop cua bién thé hFGF23 véi axit béo
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trong d6—NH; trong hF GF23varian-NH>- nghia 1a nhom chirc amino cua gbc lysin.

bién thé H,N-hFGF23  +

Budéc 1: Chét trung gian 28a
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Hoa tan 2,5-dioxopyrolidin-1-yl 5-amino-2-(((benzyloxy)cacbonyl)amino)-5-oxopentanoat
(0,5g, 1,325mmol) trong DMF (thé tich: 9,96ml) va thém tert-butyl (2-(2-(2-
aminoetoxy)etoxy)etyl)carbamat  (0,503ml, 2,120mmol). Thém DIPEA (0,274g,
2,120mmol) vao hdn hop nay va khudy hdn hgp phan tmg & nhiét do phong trong 2 gity &
thdi diém ma phén tich LCMS cho thiy su tao thanh san phdm mong mudn va sy tiéu thy
nguyén lidu ban diu ZQ-NHS (phuong phap A, R = 0,98 phut, M+H 511,4). Db hdn hop
phan tng vao DCM (100mL) va rira bang nuée da (3 x 50 mL). Say kho 16p hiru co trén
Na;SOs4, loc roi ¢d dic dé tao ra 1,14¢g dau mau vang. Phan tich LCMS chi ra sy ¢6 mit cua
san phdm mong mudn (Phuong phap M, Rt = 1,82 phut, M+H 511,4, 1,14g). Dua nguyén

liéu sang bude tiép theo ma khéng tinh ché thém.

Bué6c 2: Chét trung gian 28b, benzyl (5-amino-1-((2-(2-(2-aminoetoxy)etoxy)etyl)amino)-

1,5-dioxopentan-2-yl)carbamat

Thém axit trifloaxetic (10mL, 2,233mmol) vao chat trung gian 28a (1,14g, 2,233mmol) va
khudy & nhiét d6 phong trong khoang mét gio. Phan tich LCMS cho thay su chuyén hoa
hoan toan clia nguyén lidu ban du thanh san phdm mong mudn (Phuong phap A, R¢= 0,56

phit, M+H 411,3). Hip thu hdn hop phan tng trong DCM (30mL) réi ¢6 dic thanh dau hai
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1in. Pha lodng dAu nay bang ImL ACN va 1mL MeOH va tinh ché bang phwong phap HPLC
da kich hoat MS (Phwong phéap N). Gop cac phan doan c6 khdi lrong mong mubn, déng
lanh rdi dong khé dé tao ra chit trung gian 28b dang bot mau tring (Phuong phép O, Ry =
0,22 phat, M+H 411,3, 160mg, 18%)

Budc 3: Chét trung gian 28c,

Hoa tan chit trung gian 28b (19,69mg, 0,048mmol) trong DMF (0,5mL) va thém vao dung
dich chét trung gian 37 (50mg, 0,030mmol) trong DMF (1,0mL). Thém 3 giot DIPEA vao
va khudy hdn hop phan g & nhiét do phong trong 2 gidr & thoi diém ma phan tich LCMS
cho thiy su chuyén héa hoan toan thanh san pham (Phwong phéap B, R¢= 1,22 phut, M+H+2/2
982,9). Tai hdn hop phan tmg 1én trén cot C-18 20g dé sic ky pha dao. Str dung dung moi
gradien tir 100% nude (TFA 0,1%) dén 100% MeCN trong giai doan hon 20 phut, thu 14y
céc phan doan va phan tich bang LCMS. Két hop cac phan doan c6 khdi lwgng mong mudn,
dong lanh rdi dong khoé qua dém dé tao ra chét trung gian 28c 1a diu khong mau, sach
(Phwong phép C, Re= 1,21 phut, M+H+2/2 982,9, M+H+3/3 655,5, 15,3mg, 26%). Giai phd
tam thoi "H-NMR chi ra sy ¢6 mit cua lién két amit duoc tao thanh & 6,29ppm (1H, br m).
"H NMR (400MHz, CLOROFORM-d) § 7,52 (s, 1H), 7,35 (d, J = 3,3 Hz, 5H), 5,10 (s, 2H),
4,30 (s, 1H), 3,77 (t, I = 5,8 Hz, 2H), 3,69 - 3,49 (m, 94H), 3,46 (s, 4H), 2,59 (s, 3H), 2,32
(t, T = 17,2 Hz, 25H), 2,08 - 1,94 (m, 4H), 1,79 - 1,65 (m, 2H), 1,65 - 1,52 (m, 2H), 1,40 -
1,06 (m, 31H), 0,94 - 0,82 (m, 3H).
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Budc 4: hFGF23-bién thé + chét trung gian28c

Déi v6i bude ndy, bién thd FGF23 ctia ngudi (WFGF23) (“hFGF23-bién thé”) duoc st dung,
bién thé nay peptit tin hiéu, nhung c6 mot hodc nhidu cic dot bién so véi SEQ ID NO: 8
nhung van giit lai it nhit mot hoat tinh FGF23, va trong d6 “~NH,” trong “FGF23-bién thé-

NH” chi nhém chirc amino cua goc lysin.

Didu ché dung dich TGase 50mg/mL trong MES 30mM c6 pH = 6 va dung dich chét trung
gian 28¢ 8mg/mL trong chit d8m MES 30mM c6 pH = 6. Dung dich axit béo trd nén van
trong MES ¢6 pH = 6. Thém chit trung gian 28¢ (217pL, 0,883umol) vao hFGF23-bién thé
(0,3mg/mL trong MES 30mM c6 pH = 6, 7,5mL, 0,088umol) sau d6 thém TGase (33,5uL,
0,044pumol). Tron hon hop phan g & nhiét do phong trong 18 git va thém mdt lugng b
sung 14 217pL chét trung gian 28¢ vao. Tron hon hop phan tmg & nhiét dd phong trong 18
gidy va thém mot luong bd sung 13 217pL chét trung gian 28¢ vio. Tron hdn hgp phan tng &
nhiét 6 phong trong 18 gidy va thém mot lugng bd sung 13 108,5uL chét trung gian 28¢ vao.
Trén hdn hop phan tmg & nhiét do phong trong 4 gid & thoi diém ma phan tich LCMS cho
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thiy su chuyén héa hoan toan ciia nguyén lidu ban diu (Phwong phap P, R¢= 1,55 phut, M+H
27432). Chia hén hop phén tng gitta hai thiét bi loc ly tim MWCO Amicon 4mL 10kDa va
chit dém trao ddi 3 14n véi chat dém MES 30mM c6 pH =6, sau d6 c6 dac dén 1,5mL. Bao
quéan nguyén liéu trong ti lanh qua dém. Mot s6 chét rin ling xudng day 6ng. Do ndng 4o
clia cac chit ndi trén bé mit bang A280 (18730 cm-1M-1, 25485 g/mol) 1 0,43mg/mL
(27%).

Vi du 28B: S lién hop ctia hFGF23-bién thé véi ZQG-PEG1 1-axit béo

D6i v6i vi du nay, thé 1ién hop duoc didu ché chira axit béo va bién thé FGF23, bién thé nay
thiéu peptit tin hiéu va c6 mot hoic nhidu cac dot bién lién quan dén trinh ty SEQ ID NO: 8,
nhung c4c bién thé van giit it nhat mot hoat tinh FGF23.

HO
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trong d6 —NH, trong hFGF23-bién thé-NH, nghia 12 nhém chirc amino ctia gbc lysin.

Didu ché dung dich chit trung gian 25d 8mg/mL trong chat dém tris 100mM c6 pH = 8. Diéu
ché dung dich TGase 50mg/mL trong H>O. Thém chét trung gian 25d (0,207mL, 1,343pmol)
vao dung dich hFGF23-bién thé (6,5mL, 0,090pmol) sau d6 thém TGase (0,136mL,
0,179umol). Tron hdn hop phan tng & nhiét do phong trong ba ngay va quan sat dugc su
chuyén héa 90% thanh loai +1 (LCMS Phuong phép Q, R¢ = 7,24 phut, M+H 26616). Trao
d8i hdn hop phan tmg vao chat dém PBS 1X sir dung thiét bi loc ly tim Amicon MWCO
10kDa bang cach pha lodng va c¢6 dic phan tmg 6 1an dén thé tich 2mL. Do ndng do bing
A280 (18730 cm-1M-1, 26617g/mol) 1a 0,125mg/mL (LCMS Phuong phap Q, Rt = 7,24
phut, M+H 26616).

Vi du 28C: Su lién hop ctia h-FGF23 R179 + ZQG-PEG1 1-axit béo:

Déi v6i vi du nay, thé lién hop dugc didu ché sir dung bién thé FGF23 “hFGF23 R179”.
Bién thé nay thiéu peptit tin hiéu va c6 dot bién & R179. Trinh ty duge d& xuat 14 SEQ ID
NO: 10.

Khdi lugng tinh toan dugc: 25463

Didu ché dung dich chit trung gian 25d 8mg/mL trong chét dém tris 100mM c6 pH = 8. Diéu
ché dung dich TGase 50mg/mL trong H20. Thém chét trung gian 25d (750ul, 4,87umol)
vao dung dich hFGF23 R179 (2,50E+04pL, 0,393pumol) sau d6 thém TGase (597uL,
0,785umol). Tron hon hop phan Gtng & nhiét d§ phong trong hai ngdy & thoi diém ma phan
tich LCMS cho thiy su chuyén héa hoan toan ctia nguyén li¢u ban dau (Phuong phép P, Ry
= 1,58 phiit, M+H 26674). Tinh ché hdn hop phan ting qua sfc ky trao dbi ion dé cho ra thé
lién hgp +1 (Phuong phap R, R¢ = 3,87 phat, M+H 26674):
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WN\hFGF23R179

trong d6 —NH> trong hFGF23 R179-NH: nghia 13 nhém chirc amino cua gbc lysin.

Céc vi du 29A va 29B lién quan dén thé lién hop cia serelaxin.

Vi du 29A: Thé lién hop serelaxin-axit béo (thé lién hop +1 axit béo)
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Serelaxin + ZQG-PEGui-axit béo (vi du 25d):
Trinh tu serelaxin:

DSWMEEVIKLCGRELVRAQIAICGMSTWSCFRALSRKTCGVHCCKNALASYLE
(SEQ ID NO: 24); va

—NH2 trong “serelaxin-NH2” nghia 14 nhém chirc amino phan tmg & chudi bén cua lysin

K17 thé hién qua thi nghiém 1ap ban d6 sau day; MW 5963g/mol.

Diéu ché dung dich ZQG-PEG-axit béo 8mg/mL (vi du 25d) trong chat dém tris 100mM
c6 pH = 8. Pidu ché dung dich mTGaza 50mg/mL trong H>O. Thém vi du 25d (516pL,
3,35umol) vao dung dich serelaxin (211pL, 0,168umol) trong tris 100mM c6 pH = 8 (phan
ung 1,018mlL, 0,5mg/mL) sau d6 thém mTGaza (Ajinomoto, 255uL, 0,335umol). Tron hén
hop phan tmg & 37°C trong 3 ngay va sau d6 thém mét lugng b sung 1a 100uL. ZQG-PEGi;-
axit béo. Tron hdn hop phéan tmg & 37°C trong 18 gid va sau d6 trao doi vao chat dém PBS
1X str dung thiét bj loc ly tim Amicon MWCO 10kDa bang cach pha lodng va c6 dic phan
mg 5 14n dén thé tich 0,7mL. Tinh ché nguyén liéu nay qua phuong phap K va gdp cac phan
doan v6i nguyén li¢u mong muén lai, dong lanh roi dong kho dé cho ra bot mau tréngn Hoa

tan nguyén liéu trong 1mL chit dém NaOAc 30mM c6 pH = 5 va ndng d6 do dwoc bing
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A280 (5969cm-1M-1, 7178 g/mol) 1a 0,25mg/mL (25%). LCMS Phuong phép L: R¢ = 1,65
phat; MS [M+1 +1FA]: quan sat dugce: 7180, tinh todn duge: 7178.

Quy trinh thi nghiém l4p ban db serelaxin

Qui trinh ly giai protein miu

Hoa tan khoang 10pg protein dén thé tich cudi 1a 25 trong ure 6M, dithiothreitol 10mM,
EDTA 5mM, va Tris_HCI 50mM (pH = 8,0) va duy tri & 37°C trong 1 gidr dé 1am giam céc
lién két disulfua. Thém iodoaxetamit (500mM, 1uL) vao thiol khong chira alkylat va dé dung
dich dimg yén & nhiét do phong trong 1 gid trong bong t6i. Tiép d6 pha lodng dung dich 6
14n v6i Tris_ HCI 50mM (pH = 8,0), thém LysC (1ug, Promega V107A) vao va duy tri dung
dich nay & 37°C qua dém d& phan huy protein. Thém axit formic (98%, 2uL) vao dé dap tit
qua trinh ly giai protein va phan tich hdn hop peptit tao thanh bing LC-MS/MS.

Phan tich LC-MS/MS

Thuec hién l4p ban db peptit stt dung Thermo Dionex Ultimate 3000 HPLC két hop véi khdi
phd ké Bruker Maxis Impact Q-TOF. Kiém soat MS st dung Bruker Compass v. 1,7 va phan
mém Bruker otofControl v. 3.4, v&i cac thong sé thiét bi duoc cai dit nhu sau: khoang khéi
lvgng 300-2,000 Da; dién ap phun 4,0 kV; nhi€t 40 mao mach 200°C; luu lugng khi séy
khé 5,0 L/phut. Thuc hién qua trinh phan doan véi ¢t Waters ACQUITY UPLC BEH130
C18 (2,1x100mM, 1,7pm) duge duy tri & 40°C. Céc pha di dong 1an luot 13 axit formic 0,1%
trong nudc va axetonitril, va luu lugng dong 1a 100 ul./phuat. Gradien dugc st dung 1a 0-2
phut, 2% B; 2-3 phut, 2%-8% B; 3-10 phut, 8%-29% B; 10-14 phut, 29%-33% B; 14-16
phut, 33%-37% B; 16-20 phut, 37%-73% B; 20-22 phut, 73%-95% B; 22-25 phat, 95% B;
25-26 phut, 95%-2% B; 26-30 phut, 2% B. Thyc hién xur ly dit liéu st dung Bruker
DataAnalysis v. 4.2 .
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Thi nghi¢m 1ép ban dd chi ra ring axit béo ngoai serelaxin xay ra chi yéu & Lysin K17 dua
trén peptit dugc xac dinh 14 [CCHVGCTK7(fa)RSLARFC — 2H,0]; SEQ ID NO: 34], khdi
luong: 3088,56 Da, dién tich: 5, Rt = 13,4 phat, m/z quan sat dugc 618,71, m/z du kién
618,72.

Vi du 29B: Thé lién hop serelaxin-axit béo (hdn hop cua thé 1ién hop +1FA, +2FA va +3FA

nhu dugce mo ta sau day)

o} HO._o
HO 0}
HN_~g ™~ O~~~ O
o/\/o\/\of\/o\/\oj
K/O\/\o/\/o\/\o/\
O~ O~g O
[o/\/o\/\o/\/o\/\o

Serelaxin—N\H/\/O\)

(0]

1-37
Serelaxin-NH, —_—>

trong d6 —NH; trong “serelaxin-NH,” nghia 12 nhém chirc amino phan tmg & chudi bén ctia

lysin.

Serelaxin + chét trung gian 37: Vi du 29B dugc thir nghiém 13 hon hop sau day

Mtc do danh diu Tinh toan dugce Quan sat dugc %
serelaxin 5963 5964 3

serelaxin +1 FA 7517 7516 19
serelaxin +2 FA 9071 9069 52
serelaxin +3 FA 10625 10622 25
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Trinh tu:

DSWMEEVIKLCGRELVRAQIAICGMSTWSCFRALSRKTCGVHCCKNALASYLpE
(SEQ ID NO: 24)

Didu ché dung dich axit béo chit trung gian 37 10mg/mL trong H2O. Thém axit béo chit
trung gian 37 (140uL, 0,839umol) vao dung dich serelaxin (105uL, 0,084umol, 4,75mg/mL)
trong chit dém NaOAc 30mM cé pH =4 (755uL). Tron hdn hop phén tng & nhiét do phong
trong 16 gidr & thoi diém ma phan tich LCMS cho thay su chuyén héa 90% cua nguyén liu
ban ddu. Thém mét lrgng bd sung 70pL chit trung gian 37 va tron hdn hop phan tmg trong
16 gid & nhiét d6 phong & thoi diém ma phan tich MALDI chi ra sy chuyén héa >95%. Trao
dbi dung dich vao chit dém PBS 1 lan sir dung thiét bi loc ly tam Amicon MWCO 3kDa
bing cach pha loing va ¢6 dic phan Gmg 4 1in dén thé tich 0,2mL. Nong d6 do dugc bang
A2g0 (5969M-1cm-1; 9068g/mol) 1a 2,61mg/mL . LCMS Phuong phép L: R¢ = 1,56 phut;
MS [M+1 +1 FA]: quan sat dugc: 7516, tinh toan dugce: 7517; Ry = 1,65 phut; MS [M+1 +2
FA]: quan sat dugc: 9069, tinh toan dugc: 9071; R¢ = 1,74 phat; MS [M+1 +3 FA]: quan sat
dugce: 10622, tinh duge: 10625.

Vi du 30: Su lién hop ctia M-His-hPIP v&i ciu tric axit béo (I-37)- (hdn hop cta thé lién
hop +1 FA, va thé lién hop +2 FA nhu dugc mb ta sau day)

Trinh ty M-His-hPIP (29-146):

MHHHHHHQDNTRKIIIKNFDIPKSVRPNDEVTAVLAVQTELKECMVVKTYLISSIP
LQGAFNYKYTACLCDDNPKTFY WDFYTNRTVQIAAVVDVIRELGICPDDAA VIPIK
NNRFYTIEILKVE (SEQ ID NO:13)

Puoc bi€u hién tir

Trinh tu protein dugc bicu hién:
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METDTLLLWVLLLWVPGSTGMHHHHHHQDNTRKIIIKNFDIPKSVRPNDEVTAVL
AVQTELKECMVVKTYLISSIPLQGAFNYKYTACLCDDNPKTFYWDFYTNRTVQIA
AVVDVIRELGICPDDAAVIPIKNNRFYTIEILKVE (SEQ ID NO: 25)

Trinh tu nucleotit:

GCTAGCCACCATGGAGACTGATACTTTGTTGTTGTGGGTACTGTTGCTTTGGGT
GCCCGGTAGTACCGGTATGCATCACCACCACCATCACCAGGACAACACCCGGA
AGATCATCATCAAGAACTTCGACATCCCTAAGAGCGTGCGCCCAAACGATGAA
GTCACCGCGGTGCTGGCAGTGCAGACTGAGCTGAAGGAGTGCATGGTGGTCAA
GACGTACCTGATTTCGTCCATCCCGCTGCAAGGCGCCTTCAACTACAAGTACA
CTGCCTGCCTCTGTGACGACAACCCCAAGACCTTTITACTGGGACTTCTACACCA
ATAGAACTGTCCAGATTGCTGCCGTGGTGGATGTGATCAGGGAATTGGGAATT
TGCCCCGACGATGCGGCCGTGATTCCGATCAAGAACAACCGCTTCTATACCAT
CGAGATCCTTAAAGTGGAATGAGAATTC (SEQ ID NO: 26)

Vecto biéu hién PIP:

Vecto biéu hién & dong vat c6 vii ma hoa PIP cua ngudi duge tao ra theo phuong phép tach
dong chudn. Manh bao gdm trinh ty tin hidu ctia chudi kappa trén Ig ciia chudt theo sau béi
trinh ty MHHHHH (SEQ ID NO: 27), sau d6 PIP trudng thanh chira céc vi tri 5°-Nhel (theo
sau 13 trinh tu Kozak) va 3’-EcoRI dugc t6i wu héa codon va tdng hop (ADN2.0). Trinh tw
nay sau do dugc tich dong vao cac vi tri 5°-Nhel va 3’-EcoRI duy nhét cua vecto gbc

pcDNA3,1 (Invitrogen) xu6i dong véi promoter CMV.

Su biéu hién PIP va qua trinh tinh ché:

ADN plasmit biéu hién PIP dwoc chuyén nap vao céc té bao HEK293T & mat do 1 x 10° té

bao/ml st dung céc phuong phap polyetylenimin tiéu chuan. 500ml méi trudng nudi cly sau

-2617-



30894

d6 duoc phat trién trong méi truong FreeStyle 293 (Life Technologies) trong cac binh thét
c¢d 3L trong 4 ngiy & 37°C vé6i khong khi 4m chira 8% COz. Protein PIP dugc tinh ché tir

moi truong diéu hoa duge lam sach.

0. _OH 0
o OH
OO~ NH
[O,\\/o\//\o/\\/o\//\o
(f\o/\\/0\¢/\o/~\/0\/J
O~ OO
o/\\/ox/f\o/\\/o\/f\oj

k\/o\“/\“———H—MJﬁ&PP

]

trong d6 M-His-PIP ¢4 trinh ty SEQ ID NO: 12 va “M-his” 1a MHHHHHH (SEQ ID NO:
16).

Su lién hop:

Piéu ché dung dich 10mg/mL cAu triic axit béo-cau ndi #1 trong H,O. Pha loing M-His-
hPIP (0,700mL, 0,048mol) bing chit dém NaOAc 30mM c6 pH = 4 (619uL. phan {ing
0,5mg/mL) va thém chét trung gian 37 (0,081mL, 0,484pumol) vio. Tron hdn hop phan ting
& nhiét do phong trong 18 gid & thoi diém ma phén tich LCMS cho thiy sur chuyén héa 70%
thanh cac san phim +1 (50%) va +2 (20%). Tiép d6 trao ddi nguyén lidu nay vio chit dém
PBS 1 lan str dung thiét bi loc ly tim Amicon MWCO 3kDa bang cach pha lodng va c6 dic
phan tng 5 14n dén thé tich 350pL. Nong do do bing Azso (13850 cm-1M-1, 14472g/mol) 14
1,7mg/mL (70%). LCMS Phuong phép L, Rt = 1,46 phut; MS [M+1]: quan sat duoc: 14472,
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tinh toan duoc: 14476. Ry = 1,57 phut; MS [M+1 +1FA dugc khir glycosyl hoa]: quan sat
dugce: 16025, tinh toan dugce: 16030. Ry = 1,69 phut; MS [M+1 +2FA dugc khir glycosyl

héa]: quan sat dugce: 17578, tinh toan dugce: 17584.

CAu tric M-His-hPIP + axit béo-ciu ndi I-37: Vi du 30 duoc thir nghiém 14 hon hop sau day

héa

Mic d6 danh dau Tinh duoc Quan sat dugc %
M-His-PIP 14476 14472 4
M-His-PIP + glycosyl hoa 18139 30
M-His-PIP +1 FA 16030 16031 7
M-His-PIP +1 FA+ glycosyl

SYEORY 19692 37
hoéa
M-His-PIP +2 FA 17584 17578 15
M-His-PIP +2 FA+ glycosyl

SRR 21242 7

Quy trinh thi nghiém 1ap ban d6 PIP

Su ly giai protein mau

Hoa tan khoang 10pg protein dén thé tich cubi cing 1a 25uL trong ure 6M, dithiothreitol
10mM, EDTA 5mM, va Tris HCI 50mM (pH = 8,0) va duy tri & 37°C trong 1 gir dé 1am

giam céac lién két disulfua. Thém iodoaxetamit (500mM, 1uL) vao thiol khong chira alkylat

va dé dung dich dimg yén & nhiét d6 phong trong 1 gidr trong béng t6i. Tiép dé pha lodng
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dung dich ndy 6 1an v&i Tris HCI 50mM (pH = 8,0), thém hdn hgp LysC (1ug, Promega)
hoic Trypsin/Lys C (1ug, Promega) va duy tri dung dich nay & 37°C qua dém dé phéan hiy
protein. Thém axit formic (98%, 2uL) vao dé dap tit qua trinh ly gii protein va phéan tich
hdn hop peptit tao thanh bing LC-MS/MS.

Phan tich LC-MS/MS

Thuec hién lap ban dd peptit st dung Thermo Dionex Ultimate 3000 HPLC két hop véi khdi
phd ké Bruker Maxis Impact Q-TOF. MS dugc kiém soét st dung phan mém Bruker
Compeass v. 1,7 va Bruker otofControl v. 3.4, véi cac thong s6 thiét bi dwge cai dat nhu sau:
dai khdi lugng 300-2,000 Da; dién ap phun 4,0 kV; nhiét 46 mao mach 200°C; luu luong
khi sdy kho 5,0 L/phiit. Thuc hién qua trinh phan doan véi cot Waters ACQUITY UPLC
BEHI130 C18 (2,1x100mM, 1,7um) dwoc duy tri & 40°C. Cac pha di dong lan luot 13 axit
formic 0,1% trong nudc va axetonitril, va luu lugng dong 1a 100 uL/phut. Gradien duoc sur
dung 1a 0-2 phut, 2% B; 2-3 phut, 2%-8% B; 3-10 phut, 8%-29% B; 10-14 phut, 29%-33%
B; 14-16 phut, 33%-37% B; 16-20 phut, 37%-73% B; 20-22 phut, 73%-95% B; 22-25 phit,
95% B; 25-26 phut, 95%-2% B; 26-30 phut, 2% B. Xu ly dit liéu bang cach str dung Bruker
DataAnalysis v. 4.2 .

Thi nghiém 14p ban dd chi ra ring axit béo ngoai MHs-PIP xéy ra tot hon & & d4u N nhur
duoc thé hién qua trinh ty [fa-MHHHHHHQDNTRK]; SEQ ID NO: 35], khdi lugng:
3265,76 Da, dién tich: 4, Rt = 23,4 phat, quan sat dugc m/z: 817,44, m/z du kién: 817,45.

Mitc d6 nho bd sung axit béo xay ra & lysin K42 nhu dugc thé hién qua manh peptit
[SVRPNDEVTAVLAVQTELK(fa)ECMVVK; SEQ ID NO: 36], khéi lugng: 4366,45 Da,
dién tich 3, Rt= 23,5 phut, m/z quan sat dugc:1456,49, m/z du kién: 1456,49. Su b sung
axit béo & phan phan cit trypsin khéi K42 lién ké lysin nay, phuc vu cho viéc x4c nhan vi tri

cua su bo sung.

Vi du 31: Su lién hop ctia NPFF vdi axit béo str dung hoa click
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Budce 1: Quy trinh didu ché NPFF xir Iy véi hoa click

HN

MH-+ tinh duogc: 1258,8
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Thém trietylamin (5,32pL, 0,038mmol) vao dung dich NPFF (Alfa Aesar, J66509, Smg,
3,82umol) trong DMSO (1mL) va sau d6 la (1R,8S,9r)-bixyclo[6.1.0]non-4-yn-9-ylmetyl
(2,5-dioxopyrolidin-1-yl) cacbonat (1,335mg, 4,58 umol). Khuéy hdn hop phan ing & nhiét
d6 phong. Khi phan tmg hoan thanh, hén hop duge dua sang bude tiép theo nhu 12 nguyén

ligu tho.
Budc 2: Su lién hop

Thém chit trung gian 6 (I-6) va hdn hop phéan tmg thé tir budc 1. Lic hon hop phén Gng &
nhiét dd phong. Khi phan tng két thic, tinh ché hdn hop st dung phwong phép sic ky pha
dao (hé théng: Agilent Bioinert System Date; Cot: Cot Waters Protein BEH C4, 300
Angstrom, 5um, 10x250mm; Cot dé phat trién phuong phap UPLC 1a BEH C4m, 3004,
1,7um, 2,1x50mm; Pha di dong: gradien 46-56% ACN trong 6 phit, dugc bién d6i bang
TFA 0,1%; A: Nuéc, B: Axetonitril; Luu leong dong: 2,0mL/phut; thoi gian hoat dong:
15 phut; qua trinh thu hdi phan doan: UV 210nm) dé tao ra hop chit néu trong dé muc, 1a

chit rin mau tring dang mudi TFA;
LCMS: Phuong phap S: ELSD: Rt 1,46 phat; MS m/z 928,3 [(M/3)'H]"

C6 thé thiy ring cac thé lién hop theo sing ché c6 hiéu qua turong ty hodc dugc cai thién khi
so sanh v6i phén tir sinh hoc khong dugc 1ién hop nhung ngoai ra cac thé lién hop theo sang
ché cai thién tinh én dinh trong huyét tuong so v6i phan tir sinh hoc khong duge lién hop.
Thé lién hop trong céc vi du & trén durge phat hién 12 ¢6 tinh én dinh trong huyét tuong nhiéu
hon 5 gid, nhidu hon 10 gid, nhidu hon 20 gid, nhiéu hon 30 gio, nhiéu hon 40 gid, va trong

mdt sé trudmg hop nhidu hon 50 gid.

Do @6, tir cac phuong 4n minh hoa theo sang ché duoc mé ta, ngudi c6 hiéu biét trung binh
trong linh vuc co thé nhan théy rr:ing cac ndi dung bdc 1§ chi d& minh hoa va rAt nhiéu cac
phuong an thay thé khéc, cac diéu chinh, va cai bién c6 thé duoc thuc hién trong pham vi
theo sang ché. Nhu vay, sdng ché khong chi gi6i han & cac phuong an nhu dugc minh hoa

o day.
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YEU CAUBAO HO

1. Thé lién hop bao gdm phan tir sinh hoc dwgc ndi véi axit béo qua cau nbi, trong d6 phan
ttr sinh hoc nay 13 yéu td biét héa ting tuong ctia ngudi 15 (GDF15), chét twong tu, bién
thé, dot bién hodic manh cia n6 hoic dime ctia no, va

trong d6 axit béo c6 cong thirc Al sau day:

(o)
R1
HO
(fn Vm
RZ R3
Al

R!'1a CO.H;
R? va R3 doc 1ap v6i nhau 1a H, OH, CO,H, -CH=CH; hoic -C=CH;
n va m doc 1dp véi nhau 1a sb nguyén tr 6 dén 30; hoic amit, este hodc mudi duoc dung

cua no.

2. Thé lién hop theo diém 1, trong d6 axit béo dugc chon tur:

O (6] O O 0
Alf RS Alf A{("' Ak

Q o o
OH
\3 A{‘S\ AR Ak
COH —~~

HO OH

\
COZH > COZH OH COzH \\ ’
0O O
HO%OH o O
A AK HO%OH
COH CcoH '3 R® RS

trong d6 Ak®, Ak*, AkS, Ak® va AK” doc lap 1a (Cs-20)alkylen mach thang, RS va R® ddc 1ap

1a (Cg-20)alkyl mach théng, hodc amit, este hodc mudi dugc dung cua nd.

3. Thé lién hop theo diém 1 hoic diém 2, trong d6 axit béo duoc chon tir:
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o) o (0] (e} O O 0O O
HO OH HO OH HO OH HO OH
o o o} \ o \
OH R OH HO s OH ’ OH
O O
(@) 0]
H H
© © HO OH
o) 0]
OH HO va

hodc amit, este hoic muoi dugc dung cua no.

4. Thé 1ién hop theo diém 1, 2 hodc 3 trong d6 ciu nbi bao gém alkyl, alkenyl, xycloalkyl,
aryl, heteroaryl, heteroxyclyl, polyetylen glycol, mdt hoic nhiu axit amin c6 trong tu
nhién hogc axit amin khong c6 trong tu nhién, hoic t6 hop cuia ching, trong d6 mdi alkyl,
alkenyl, xycloalkyl, aryl, heteroaryl, heteroxyclyl, polyetylen glycol va/hodc axit amin c6
trong ty nhién hodc axit amin khong c6 trong tu nhién tily y duge két hop va néi v6i nhau
hodc ndi vao phan tr sinh hoc va’hodc vao géc axit béo qua nhém hoéa hoc duge chon tir—
C(0)0-, -OC(0)-, -NHC(O)-, -C(O)NH-, -O-, -NH-, -S-, -C(O)-, -OC(O)NH-, -NHC(O)-
O-, =NH-O-, =NH-NH- hoic =NH-N(alkyl)-; hoac amit, este hoac mudi duge dung cua

no.
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5. Thé lién hop theo diém bt ky trong s cac diém 1 dén 4, trong d6 ciu ndi bao gdbm gdc

oligo etylen glycol khong phan nhénh c6 cong thirc:

77./\/0‘6/\0);\/ O\/\H:"&
‘é’i”/\/o\y\o)fy\/o\/\”%

hoic,

}ﬁl/vo(\ﬂoj;vo\/\m%

trong doyla o0 dén 34; hoic amit, este hodc mubi dugc dung cua no.

6. Thé lién hop theo diém bat ky trong s6 cac diém tir 1 dén 5, trong d6 ciu ndi bao gdbm

goc di vong dugc chon tir cac cong thirc sau:
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trong d6 r 1a s0 nguyén 0 dén 2 va s 1a s6 nguyén tir 0 dén 3; hodc amit, este hodc mudi

duoc dung cua no.
7. Thé lién hop theo diém bat ky trong so cac di€ém néu trén, trong d6 cau ndi bao gom mot

hodc nhiéu axit amin ddc 14p dugc chon tir histidin, methionin, alanin, glutamin, asparagin

va glyxin; hodc amit, este hodc muoi dugc dung cia no.
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8. Thé lién hop theo diém bét ky trong s6 cac diém tir 1 dén 6, hodc amit, este hodc mudi

duge dung cta no, trong d6 thé lién hop nay cé mot trong céc cong thirc sau:

o)

0
HO N/\’<O\/>‘N’N\~
S —

H

HO

OH

cong

thic C
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HO

o)

s 0
HO N\/\éo/\a/u\N hGDF*1s
° R WA P
hGDF*5 \n’é\/)\/\N OH
(o) S

o)

OH

cong thic D
trong d6 trong cong thirc C va cong thirc D; ca hai don vi monome cta his-hGDF15

ho#c ciia hGDF15*duoc ndi vGi goc axit béo qua cau noi & ca hai dau N; hodc

o)

o o
HO N/\/S( ~ PN

—

Hw

o)

0]
HN-this-hGDF 45
O .
HO hIS-hGDF15 NH2
cong thuc E
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HO

o)
HO N\/\(O/\%J\N hGDF*;5
O O s H | NH
hGDF*g[ 2

cong thurc F

trong d6 trong cong thirc E va cong thirc F, duy nhat mot trong s6 don vi monome ctia

his-hGDF15 hoic cia hGDF15* duoc ndi véi gbe axit béo qua ciu ndi & dau N; va

trong d6 hGDF15* 1a hGDF15 trong d6 2 hodc 3 axit amin & ddu N duoc thay 1an luot
bang trinh ty axit amin XH- hoic XHX’-, trong d6 H 14 histidin va X va X’ doc lap duoc
chontt M va A; va

his-hGDF15 14 hGDF15 trong d6 nhan danh du bao gdm 1 dén 6 axit amin histidin va
tly v 1 hodic 2 axit amin methionin, dugc thém vao dau N ciia hGDF15; s 14 s6 nguyén
trong khodng 20-30; va
duong ké giita 2 don vi monome ctia his-hDGF15 hodc 2 don vi monome ciia hGDF15* 1a

lién két disulfua.

9. Hon hop bao gdém thé lién hop theo diém 8 c6 cong thirc C, hodc amit, este hodc mubi

dugc dung cua no, va thé lién hop theo diém 8 ¢6 cong thirc E, hodc amit, este hoac mudi
dugc dung ctia n6; hodc hdn hop bao gdm thé lién hop theo diém 8 c6 cong thirc D, hoic
amit, este hodc mudi dugc dung cua no, va thé lién hop theo diém 8 co cong thure F, hoac

amit, este hodc muoi dugc dung cua no.

10. Thé lién hop theo diém bét ky trong s6 cac diém 1 dén 7, hodc amit, este hodc mudi

duoc dung cua nd, trong d6 phan tir sinh hoc 1a MH(199-308)hGDF15, MHA(200-
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308)hGDF15, AHA(200-308)hGDF15 hoic AH(199-308)GDF15, MHHHHHHM-hGDF15
va MHHHHHH-hGDF15, hodc dime cta no.

11. Thé lién hop theo diém 8, hoic amit, este hodc mudi duge dung cuia no, trong dé
hGDF15* 1a MH(199-308)hGDF15, MHA(200-308)hGDF15, AHA(200-308)hGDF15
hodc AH(199-308)GDF15; va his-hGDF15 la MHHHHHHM-hGDF15 hoic MHHHHHH-
hGDF15.

12. Thé lién hop theo diém 8 hodc 10, hodc amit, este hoic mudi duge dung cda no, trong

d6 thé lién hop nay ¢ cong thirc G hoic cong thirc H:

0 OH 0
0 OH

OO g~ NH
[o/\/o\/\o/\/o\/\o
(\O/\/O\/\O/\/OJ
O~ OO
O/\/O\/\O/\/O\/\oj

o {arancoF1s |
\/\g—u AHA-hGDF15 )

H
AHA-hGDF15}NqJ\AO/\

O~ OO
Eo/\/o\/\o/\/o\/\o
ﬁo/\/o\/\o/\/o\)
O~ OO

HN/\/O\/\o/\/o\/\oj

HO 0
o) HO O

cong thuc G
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o} OH 0
o) OH

O~ ™ O NH
[o/\/o\/\o/\/o\/\o
(\O/\/O\/\o/\/o
O~ OO
o/\/o\/\o/\/o\/\oj

o
\/\g‘”{AHA-hGDHS |
AHA-hGDF15}NH2

cong thirc H
trong d6 AHA-hGDF15 1a SEQ ID NO: 7 va axit béo dugc nbi qua ciu ndi & diu N cia

mot hodc cua hai don vi monome AHA-hGDF15 va trong d6 duong ké giira hai don vi

AHA-hGDF15 14 ciu disulfua.

13. Hdn hop bao gdm thé lién hop theo diém 12 c6 cong thirc G, hogic amit, este hogic mudi
duoc dung cia né, va thé lién hop theo diém 12 ¢6 cong thirc H, hodc amit, este hogc mudi

dugc dung cua no.

14. Hon hop theo diém 13, trong d6 hon hop nay c6 ty 1€ mol 1:1 cia thé lién hop c6 cong
thitc G, hodc amit, este hoic mudi duoc dung ciia nd, va thé lién hop c6 cong thire H, hoic

amit, este hodac mudi dugc dung cia nd.

15. T6 hop bao gdm luong c6 hiéu qua didu tri bénh ctia thé 1ién hop theo diém bat ky
trong sb cac diém 1 dén 8, 10, 11 hodc 12, hodc amit, este hodc mubi dugc dung cuia no,
hoic hdn hop clia thé lién hop theo diém 9, 13 hoic 14, hodc amit, este hoic mudi duge

dung cta nd; va mot hoic nhi€u dong hoat chat ¢ hoat tinh di€u tri bénh.
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16. T4 hop theo diém 15, trong d6 dong hoat chét duogc chon tir chét chéng tiéu duong,
chit giam lipit, chit chéng béo phi, chit chdng ting huyét 4p, va chit chii vén cua thu thé

chit hoat héa -chét ting sinh peroxisom.

17. T6 hop theo diém 16, trong d6 ddng hoat chét dwgc chon tir

insulin, chit din xuét insulin va chéit bét chudc insulin; chit kich thich bai tiét insulin;
glyburit, amaryl; phéi tir thu thé sulfonylure kich thich tiét insulin; thiazolidindion,
pioglitazon, balaglitazon, rivoglitazon, netoglitazon, troglitazon, englitazon, ciglitazon,
adaglitazon, darglitazon, chit (rc ché protein chuyén este colesteryl (CETP), chét trc ché
GSK3 (glycogen syntaza kinaza-3); phdi tit RXR; chét trc ché ddng van chuyén glucoza phu
thudc natri; chét e ché glycogen phosphorylaza A; biguanit; chat e ché alpha-glucosidaza,
GLP-1 (peptit twong tw glucagon-1), chat twong ty GLP-1, chit bét chuéc GLP-1; chét trc
ché DPPIV (dipeptidyl peptidaza IV), chit wc ché 3-hydroxy-3-metyl-glutaryl coenzym A
(HMG-CoA) reductaza; chét rc ché squalen syntaza; FXR (thu thé farnesoit X), phdi tir LXR
(thu thé X cua gan); cholestyramin; fibrat; axit nicotinic, aspirin; orlistat hodc rimonabant;
chit 1oi nidu vong, furosemit, torsemit; chat trc ché enzym chuyén hoa angiotensin (ACE);
chit trc ché bom mang Na-K-ATPaza; chat wrc ché neutralendopeptidaza (NEP); chét trc ché
ACE/NEP; chat ddi khang angiotensin II; chét trc ché renin; chét chin thu thé tiét adrenalin
B; chit co co, dobutamin, milrinon; chét chin kénh canxi; chat dbi khang thu thé aldosteron;
chét rc ché aldosteron syntaza; fenofibrat, pioglitazon, rosiglitazon, tesaglitazar, BMS-

298585 va L-796449.

18.  Dugc phidm bao gdm lugng c6 hidu qua diéu tri bénh cua thé lién hop theo diém bét
ky trong sb cac diém 1 dén 8, 10, 11 hodc 12, hoic amit, este hoic mudi duoc dung cta nd;
hozc hdn hop cta thé lién hop theo diém 9, 13 hodc 14, hoic amit, este hodc mudi duge

dung cua n6, va mgt hodc nhiéu chat mang dugc dung.

19. Hop chét c6 cong thrc:
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(0]
R1
HO
(fn Qm
RZ R3
Al

R!1a COH;

R2 va R3 doc 14p v6i nhau 1a H, OH, CO.H, -CH=CH, or —C=CH; véi diéu kién 13 R? va R3
khéng giéng nhau;

n va m doc 1dp vdi nhau la sb nguyén tir 6 dén 30; hoic amit, este hoic mubi duge dung

cua no.

20. Horp chét theo diém 19, trong d6 hop chit nay duoc chon tir nhém bao gdm:
o o

HO OH HO OH
(@] 0 o \

. OH HO . OH va
OQ

hoic amit, este hodc mudi duge dung cia né.
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21.  Hop chit dwoc chon tir:

0 HO__o
HO o)
HN\/\O/\/O\/\O/\/Oj
O/\/O\/\O/\/O\/\O

O\/\O/\/O\/\O
[O\/\O/\/O\/\O/\/O

O (0)

& W
O
0O

S

% O O0.__0
O O
HN\/\O/\/O\/\O/\/Oj
o/\/o\/\o/\/o\/\o
O\/\O/\/O\/\O
EO\/\O/\/O\/\O/\/O
O/\/OS/\O/\/O\/\})
O (0]
& \n/\/
O
(@]

>

% (0] Oo._ .0
O o)
HN\/\O/\/O\/\O/\/Oj
O/\/O\/\O/\/O\/\O
K/ov«o/\/o\/\o
[0\/\0/\/0\/\0/\/0
O/\/O\/\O/\/O\/\O
HO\H/\/O\)

0]

b
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d9 APOC3 huyét twong

N
A

>

0 giam nong

% d

2

SO VOl co s&

Ngay sau s.c.

8 10 12 14

V]
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-e~ Vi dy tham chiéu 3

= Vidu24

*P<0,05
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<120> Thé lién hop bao gdm phan t@ sinh hoc duoc nbi voi axit
béo, dugc phdm va td hop chia thé 1lién hop nay
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<140>
<141>
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<151> 2015-06-18

<150> 62/107,016
<151> 2015-01-23

<150> 62/082,327
<151> 2014-11-20

<150> 62/015,862
<151> 2014-06-23

<160> 36
<170> PatentIn version 3.5

<210> 1

<211> 119

<212> PRT

<213> Trinh ty Nhan tao

<220>
<223> M6 ta Trinh tu Nhan tao: Polypeptit tdng hop

<400> 1
Met His His His His His His Ala Arg Asn Gly Asp His Cys Pro

Leu
1 5 10 15

Gly Pro Gly Arg Cys Cys Arg Leu His Thr Val Arg Ala Ser Leu
Glu
20 25 30

Asp Leu Gly Trp Ala Asp Trp Val Leu Ser Pro Arg Glu Val Gln
Val
35 40 45
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Thr Met Cys
Met
50

His Ala Gln
Val
65

Pro Ala Pro
Ile

Gln Lys Thr
Leu

Ala Lys Asp
115

<210> 2
<211> 120
<212> PRT
<213> Trinh

<220>
<223> M6 té

<400> 2

Met His His
Pro

1

Leu Gly Pro
Leu

Glu Asp Leu
Gln
35

Val Thr Met
Asn
50

30894

Ile Gly Ala Cys Pro Ser

55

Ile Lys Thr Ser Leu His

70

Cys Cys Val Pro Ala Ser

85

Asp Thr Gly Val Ser Leu

100 105

Cys His Cys Ile

tuy Nhan tao

Gln Phe

Arg Leu

75

Tyr Asn

90

Gln Thr

Arg Ala

60

Lys Pro

Pro Met

Tyr Asp

Trinh tu Nhan tao: Polypeptit tdng hop

His His His His Met Ala

5

Gly Arg Cys Cys Arg Leu

20 25

Gly Trp Ala Asp Trp Val

40

Cys Ile Gly Ala Cys Pro

55

-288-

Arg Asn

10

His Thr

Leu Ser

Ser Gln

Gly Asp

Val Arg

Pro Arg

45

Phe Arg

60

Ala Asn

Asp

Val

Asp

110

His

Ala

30

Glu

Ala

Thr

Leu

95

Leu

Cys

15

Ser

vVal

Ala

80
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Met His Ala Gln Ile Lys Thr Ser Leu His Arg Leu Lys
Thr
65 70 75

Val Pro Ala Pro Cys Cys Val Pro Ala Ser Tyr Asn Pro

Leu
85 90

Ile Gln Lys Thr Asp Thr Gly Val Ser Leu Gln Thr Tyr
Leu
100 105

Leu Ala Lys Asp Cys His Cys Ile
115 120

<210> 3

<211> 120

<212> PRT

<213> Trinh ty Nhan tao

<220>
<223> M& ta Trinh tu Nhan tao: Polypeptit tdng hop

<400> 3
Met His His His His His His Ala His Ala Arg Asp Gly

Leu
1 5 10

Gly Glu Gly Arg Cys Cys Arg Leu Gln Ser Leu Arg Ala
Gln
20 25

Asp Leu Gly Trp Ala Asn Trp Val Val Ala Pro Arg Glu
Val
35 40 45

Arg Met Cys Val Gly Ala Cys Pro Ser Gln Phe Arg Ser
Thr
50 55 60

His Ala Gln Met Gln Ala Arg Leu His Gly Leu Asn Pro
Ala
65 70 75

-289-

Pro Asp

Met Val

95

Asp Asp

110

Cys Pro

15

Ser Leu

30

Leu Asp

Ala Asn

Asp Ala

80

80



Pro Ala
Met

His Gln
Leu

Val Ala

<210> 4
<211>
<212>
<213>

<220>
<223>

<400> 4
Met His
Arg

1

Leu His

Trp

Val
Cys

Leu

Pro Ser
Ser

50

Leu His
Pro

65

Ala
Val

Ser

Pro

Asp

Lys
115

112
PRT
Trinh

Asn

Thr

Ser

35

Gln

Arg

Tyr

Cys Cys

85

Ser Asp

100

Asp Cys

ti Nhéan

30894

Val Pro Ala Ser Tyr Glu Pro Val Val Leu

90

95

Gly Arg Val Ser Leu Thr Pro Phe Asp Asp

His

tao

Cys Val
120

105

110

Trinh tu Nhan tao: Polypeptit tdng hop

Gly Asp His Cys Pro

5

Val Arg

20

Pro Arg

Phe Arg

Leu Lys

Asn Pro

85

Ala

Glu

Ala

Pro

70

Met

Ser Leu

Val Gln

40

Ala Asn

55

Asp Thr

Val Leu

-290-

Leu

Glu

25

Val

Met

Val

Ile

Gly

10

Asp

Thr

His

Pro

Gln

90

Pro

Leu

Met

Ala

Ala

75

Lys

Gly Arg

Trp Ala

30

Ile Gly

45

Ile Lys

Cys

Cys

Asp Thr

Cys

15

Asp

Ala

Thr

Val

Gly

95

80



Ser Leu Gln

Ile

<210> 5

<211>
<212>
<213>

<220>

<223>

<400> 5
Ala His Asn

Arg
1

Leu
Trp

Val
Cys

Pro
Ser

Leu
Pro
65

Ala
Val

Ser
Ile

His

Leu

Ser

50

His

Ser

Leu

<210> 6

<211>
<212>
<213>

112
PRT
Trinh

Thr

Ser

35

Gln

Arg

Tyr

Gln

112
PRT
Trinh

30894

Thr Tyr Asp Asp Leu Leu Ala Lys Asp Cys His Cys

100

tuy Nhan tao

105

Trinh tu Nhan tao: Polypeptit tdng hop

Gly Asp His

Val

20

Pro

Phe

Leu

Asn

Thr

100

5

Arg

Arg

Arg

Lys

Pro

85

Tyr

tu Nhéan

Ala

Glu

Ala

Pro

70

Met

Asp

tao

Cys

Ser

Val

Ala

55

Asp

Val

Asp

Pro

Leu

Gln

40

Asn

Thr

Leu

Leu

-291-

Leu

Glu

25

Val

Met

Val

Ile

Leu

105

Gly Pro Gly Arg

10

Asp

Thr

His

Pro

Gln

90

Ala

Leu

Met

Ala

Ala

75

Lys

Lys

Gly

Cys

Gln

60

Pro

Thr

Asp

Trp

Ile

45

Ile

Cys

Asp

Cys

110

Ala

30

Gly

Lys

Cys

Thr

His

110

Cys

15

Asp

Ala

Thr

Val

Gly

95

Cys

80



<220>
<223> M6 ta

<400> 6

Met His Ala
Arg

1

Leu His Thr
Trp

Val Leu Ser
Cys
35

Pro Ser Gln
Ser
50

Leu His Arg
Pro
65

Ala Ser Tyr
Val

Ser Leu Gln
Ile

<210> 7
<211> 112
<212> PRT
<213> Trinh

<220>
<223> MO ta

<400> 7

Ala His Ala
Arg

1

30894

Trinh tyu Nhan tao: Polypeptit tdng hop

Gly Asp

5

Val Arg

20

Pro Arg

Phe Arg

Leu Lys

Asn Pro

85

Thr Tyr

100

tu Nhén

His Cys Pro Leu Gly Pro Gly Arg Cys Cys

10 15

Ala Ser Leu Glu Asp Leu Gly Trp Ala Asp

25 30

Glu Val Gln Val Thr Met Cys Ile Gly Ala

40 45

Ala Ala Asn Met His Ala Gln Ile Lys Thr

55 60

Pro Asp Thr Val Pro Ala Pro Cys Cys Val

70 75 80

Met Val Leu Ile Gln Lys Thr Asp Thr Gly

90 95

Asp Asp Leu Leu Ala Lys Asp Cys His Cys

105 110

tao

Trinh tu Nhan tao: Polypeptit tdéng hop

Gly Asp

5

His Cys Pro Leu Gly Pro Gly Arg Cys Cys

10 15
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Leu His Thr Val Arg Ala Ser Leu Glu Asp Leu Gly Trp Ala Asp
Trp
20 25 30

Val Leu Ser Pro Arg Glu Val Gln Val Thr Met Cys Ile Gly Ala
Cys
35 40 45

Pro Ser Gln Phe Arg Ala Ala Asn Met His Ala Gln Ile Lys Thr
Ser
50 55 60

Leu His Arg Leu Lys Pro Asp Thr Val Pro Ala Pro Cys Cys Val
Pro
65 70 75

Ala Ser Tyr Asn Pro Met Val Leu Ile Gln Lys Thr Asp Thr Gly
Val
85 90 95

Ser Leu Gln Thr Tyr Asp Asp Leu Leu Ala Lys Asp Cys His Cys
Ile
100 105 110

<210> 8

<211> 227

<212> PRT

<213> Homo sapiens

<400> 8

Tyr Pro Asn Ala Ser Pro Leu Leu Gly Ser Ser Trp Gly Gly Leu
Ile

1 5 10 15

His Leu Tyr Thr Ala Thr Ala Arg Asn Ser Tyr His Leu Gln Ile
His
20 25 30

Lys Asn Gly His Val Asp Gly Ala Pro His Gln Thr Ile Tyr Ser
Ala
35 40 45
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Leu
Val

Met
Gly
65

Ser
Leu

Glu
Val

Ser
Pro

Pro
His

Phe
Asp
145
160

Ser
Thr

Pro
Asn

Ser
Val

Asn
Ala

Met

50

Ser

His

Asn

Leu

130

Asn

Glu

Ala

Pro

Thr

Ile

Tyr

Gly

Gly

115

Ser

Thr

Arg

Pro

Met

195

His

Arg

Arg

Phe

Tyr

100

Arg

Gln

Pro

Asp

Ala

180

Ala

Ala

Ser

Tyr

Asp

85

Asp

Ala

Phe

Ile

Pro

165

Ser

Ser

Gly

Glu

Leu

70

Pro

Val

Lys

Leu

Pro

150

Leu

Cys

Asp

30894

Asp Ala

55

Cys Met

Glu Asn

Tyr His

Arg Ala

120

Ser Arg

135

Asn Val

Ser Gln

Pro Leu

200

Thr Gly

-294-

Gly

Asp

Cys

Ser

105

Phe

Arg

His

Leu

Glu

185

Gly

Pro

Phe

Phe

Arg

90

Pro

Leu

Asn

Thr

Lys

170

Leu

Val

Glu

Val

Arg

75

Phe

Gln

Pro

Glu

Arg

155

Pro

Pro

Val

Gly

Val

60

Gly

Gln

Tyr

Gly

Ile

140

Ser

Arg

Ser

Cys

Ile

Asn

His

His

Met

125

Pro

Ala

Ala

Ala

Thr

Ile

Gln

Phe

110

Asn

Leu

Glu

Arg

Glu

190

Pro

Gly

Phe

Thr

95

Leu

Pro

Ile

Asp

Met

175

Asp

Arg

Phe

80
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210 215

Lys Phe Ile
225

<210> 9

<211> 251

<212> PRT

<213> Homo sapiens

<400> 9
Met Leu Gly Ala Arg Leu Arg Leu
Val

Cys Ser Met Ser Val Leu Arg Ala
Leu
20

Gly Ser Ser Trp Gly Gly Leu Ile
Arg
35 40

Asn Ser Tyr His Leu Gln Ile His
Ala
50 55

Pro His Gln Thr Ile Tyr Ser Ala
Ala
65 70

Gly Phe Val Val Ile Thr Gly Val
Met
85

Asp Phe Arg Gly Asn Ile Phe Gly

Asn
100

Cys Arg Phe Gln His Gln Thr Leu
His
115 120

-295-

Trp

Tyr

25

His

Lys

Leu

Met

Ser

105

Glu

Val

10

Pro

Leu

Asn

Met

Ser

90

His

Asn

Cys

Asn

Tyr

Gly

Ile

75

Arg

Tyr

Gly

220

Ala

Ala

Thr

His

60

Arg

Arg

Phe

Tyr

Leu

Ser

Ala

45

Val

Ser

Asp

Asp

125

Cys

Pro

30

Thr

Asp

Glu

Leu

Pro

110

Val

Ser

15

Leu

Ala

Gly

Asp

Cys

95

Glu

Tyr

80
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Ser Pro Gln Tyr His Phe Leu Val Ser Leu Gly Arg Ala Lys Arg
Ala
130 135 140

Phe Leu Pro Gly Met Asn Pro Pro Pro Tyr Ser Gln Phe Leu Ser
Arg

145 150 155

160

Arg Asn Glu Ile Pro Leu Ile His Phe Asn Thr Pro Ile Pro Arg
Arg
165 170 175

His Thr Arg Ser Ala Glu Asp Asp Ser Glu Arg Asp Pro Leu Asn
Val
180 185 190

Leu Lys Pro Arg Ala Arg Met Thr Pro Ala Pro Ala Ser Cys Ser
Gln
195 200 205

Glu Leu Pro Ser Ala Glu Asp Asn Ser Pro Met Ala Ser Asp Pro

Leu
210 215 220

Gly Val Val Arg Gly Gly Arg Val Asn Thr His Ala Gly Gly Thr
Gly

225 230 235

240

Pro Glu Gly Cys Arg Pro Phe Ala Lys Phe Ile
245 250

<210> 10

<211> 228

<212> PRT

<213> Trinh tu Nhén tao

<220>
<223> M6 ta Trinh tu Nhan tao: Polypeptit tdng hop

<400> 10
Met Tyr Pro Asn Ala Ser Pro Leu Leu Gly Ser Ser Trp Gly Gly

Leu
1 5 10 15
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Ile
Ile

His
Ser

Ala
Gly

Val
Phe
65

Gly
Thr

Leu
Leu

Val
Pro

Pro
Ile

His
Asp
145
160

Asp
Met

His

Lys

Leu

50

Met

Ser

Glu

Ser

Pro

130

Phe

Ser

Leu

Asn

35

Met

Ser

His

Asn

Leu

115

Tyr

Asn

Glu

Tyr

20

Gly

Ile

Arg

Tyr

Gly

100

Gly

Ser

Thr

Arg

Thr

His

Arg

Arg

Phe

85

Tyr

Arg

Gln

Pro

Asp

165

Ala

Val

Ser

Tyr

70

Asp

Asp

Ala

Phe

Ile

150

Pro

30894

Thr Ala

Asp Gly

40

Glu Asp

55

Leu Cys

Pro Glu

Val Tyr

Lys Arg

120

Leu Ser

135

Pro Arg

Leu Asn

-297-

Arg

25

Ala

Ala

Met

Asn

His

105

Ala

Arg

Arg

Val

Asn

Pro

Gly

Asp

Cys

90

Ser

Phe

Arg

His

Leu

170

Ser

His

Phe

Phe

75

Arg

Pro

Leu

Asn

Thr

155

Lys

Tyr

Gln

Val

60

Arg

Phe

Gln

Pro

Glu

140

Gln

Pro

His

Thr

45

Val

Gly

Gln

Tyr

125

Ile

Ser

Arg

Leu

30

Ile

Ile

Asn

His

His

110

Met

Pro

Ala

Ala

Gln

Tyr

Thr

Ile

Gln

95

Phe

Asn

Leu

Glu

Arg

175

80



Thr Pro
Asp

Asn Ser
Arg

Val Asn
Phe
210

Ala Lys
225

<210> 11
<211> 14

Ala

Pro

195

Thr

Phe

6

<212> PRT
<213> Homo sapiens

<400> 11
Met Arg

Leu
1

Leu Val
Thr

Arg Lys
Pro

Asn Asp
Glu
50

Cys Met
Gly
65

Ala Phe
Lys

Leu

Leu

Ile

35

Glu

Val

Asn

Pro Ala Ser

180

Met Ala Ser

His Ala Gly

Ile

Leu

Cys

20

Ile

Val

Val

Tyr

Gln

Leu

Ile

Thr

Lys

Lys

85

Leu

Gln

Lys

Ala

Thr

70

Tyr

30894

Cys

Asp

Gly

215

Leu

Leu

Asn

Val

55

Tyr

Thr

Ser Gln Glu Leu

Pro

200

Thr

Phe

Gly

Phe

40

Leu

Leu

Ala

-298-

185

Leu

Gly

Arg

Ala

25

Asp

Ala

Ile

Cys

Gly Val

Pro

Ala

10

Asn

Ile

Val

Ser

Leu

90

Glu

Ser

Lys

Pro

Gln

Ser

75

Cys

Pro

Val

Gly

220

Pro

Ala

Lys

Thr

60

Ile

Asp

Ser

205

Cys

Ala

Gln

Ser

45

Glu

Pro

Asp

Ala

190

Gly

Arg

Thr

Asp

30

Val

Leu

Leu

Asn

Glu

Gly

Pro

Leu

15

Asn

Arg

Lys

Gln

Pro

95

80



30894

Thr Phe Tyr Trp Asp Phe Tyr Thr

Ala

100

Val Val Asp Val Ile Arg Glu Leu

Ala
115

120

Val Ile Pro Ile Lys Asn Asn Arg

Lys
130

Val Glu
145

<210> 12
<211> 118
<212> PRT

<213> Homo sapiens

<400> 12
Gln Asp Asn
Lys

1

Ser Val Arg
Thr

Glu Leu Lys
Ile
35

Pro Leu Gln
Asp
50

Asp Asn Pro
Val
65

Thr Arg

5

Pro Asn

20

Glu Cys

Gly Ala

Lys Thr

Asp

Met

Phe

Phe

70

135

Ile Ile

Glu Val

Val Val

40

Asn Tyr

55

Tyr Trp

-299-

Asn Arg Thr Val

105

Gly Ile Cys

Phe Tyr Thr

Ile

Thr

25

Lys

Lys

Asp

Lys

10

Ala

Thr

Tyr

Phe

Asn

Val

Tyr

Thr

Tyr

15

Pro

Ile

140

Phe

Leu

Leu

Ala

60

Thr

Gln

Asp

125

Glu

Asp

Ala

Ile

45

Cys

Asn

Ile Ala

110

Asp Ala

Ile

Ile

Val

30

Ser

Leu

Arg

Leu

Pro

15

Gln

Ser

Cys

Thr

80



30894

Gln Ile Ala Ala Val Val Asp Val Ile Arg Glu Leu Gly Ile Cys
Pro
85 90 95

Asp Asp Ala Ala Val Ile Pro Ile Lys Asn Asn Arg Phe Tyr Thr
Ile
100 105 110

Glu Ile Leu Lys Val Glu
115

<210> 13

<211> 125

<212> PRT

<213> Trinh ty Nhan tao

<220>
<223> M& ta Trinh tu Nhan tao: Polypeptit tdng hop

<400> 13

Met His His His His His His Gln Asp Asn Thr Arg Lys Ile Ile
Ile

1 5 10 15

Lys Asn Phe Asp Ile Pro Lys Ser Val Arg Pro Asn Asp Glu Val
Thr
20 25 30

Ala Val Leu Ala Val Gln Thr Glu Leu Lys Glu Cys Met Val Val
Lys
35 40 45

Thr Tyr Leu Ile Ser Ser Ile Pro Leu Gln Gly Ala Phe Asn Tyr
Lys
50 55 60

Tyr Thr Ala Cys Leu Cys Asp Asp Asn Pro Lys Thr Phe Tyr Trp
Asp
65 70 75

Phe Tyr Thr Asn Arg Thr Val Gln Ile Ala Ala Val Val Asp Val
Ile
85 90 95

-300-



30894

Arg Glu Leu Gly Ile Cys Pro Asp Asp Ala Ala Val Ile Pro Ile

Lys

100

105

Asn Asn Arg Phe Tyr Thr Ile Glu Ile Leu Lys Val Glu

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

<400>

115

14
9
PRT

Homo sapiens

14

Cys Tyr Ile

1

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

<220>
<223>

<400>

15
126
PRT
Trinh

15

Met His His

Ile
1

Ile Lys Asn

Val

Thr Ala Val

Val

35

Lys Thr Tyr

Tyr

50

Lys Tyr Thr

Trp
65

120

Gln Asn Cys Pro Leu Gly

5

tu Nhén tao

125

Trinh tu Nhan tao: Polypeptit tdng hop

His

Phe

20

Leu

Leu

Ala

His

Asp

Ala

Ile

Cys

His

Ile

Val

Ser

Leu

70

His

Pro

Gln

Ser

55

Cys

His

Lys

Thr

40

Ile

Asp

-301-

Gln

Ser

25

Glu

Pro

Asp

Asp

10

Val

Leu

Leu

Asn

Asn

Arg

Lys

Gln

Pro

75

Thr

Pro

Glu

60

Lys

Arg

Asn

Cys

45

Ala

Thr

110

Lys

Asp

30

Met

Phe

Phe

Ile

15

Glu

Val

Asn

Tyr

80



Asp Phe Tyr

Val

Ile Arg Glu

Ile

Lys Asn Asn

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

<220>
<223>
<400>

115

16
PRT

Trinh

M6 ta
16

Met His His

1

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

<220>
<223>

<400>

17

PRT

Trinh

M6 ta

17

Met His His

1

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

<220>
<223>

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

18

13
PRT
Trinh

30894

Thr Asn Arg Thr Val Gln Ile Ala Ala Val Val Asp

85 90 95

Leu Gly Ile Cys Pro Asp Asp Ala Ala Val Ile Pro

100 105 110

Arg Phe Tyr Thr Ile Glu Ile Leu Lys Val Glu
120 125

tuy Nhén tao
Trinh tu Nhan tao: polyhistidin tag tdng hop

His His His His Met
5

tu Nhén tao

Trinh tu Nhan tao: polyhistidin tag tdng hop

His His His His
5

tu Nhén tao

Trinh tu Nhan tao: Peptit tdng hop

MOD RES

(1) ..

(1)

Pyroglutamat

-302-



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

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

<220>
<223>

<400>

30894

MISC FEATURE
(6)--(}2) )
Lién két disulfua gita cac godc

MOD RES
(11)..(11)
Norleuxin

OH ddu C

18

Xaa Arg Pro Arg Leu Cys His Lys Gly Pro Xaa Cys Phe

1

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

<220>
<223>

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

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

<220>
<221>
<222>
<223>
yn-9-

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

<220>
<223>

<400>

5 10

19

13

PRT

Trinh ty Nhan tao

M6 td Trinh tu Nhan tao: Peptit tdng hop

MOD RES
(1)..(1)
Pyroglutamat

MISC FEATURE
(6)..(12) )
Lién két disulfua gitta cac gdc

MOD_ RES
(8)..(8)

Lys-N6-[[ (1l-alpha,8-alpha, 9-alpha)-bixyclo[6.1.0]non-4-
ylmetoxy]carbonyl]

MOD RES

(11) .. (11)

Norleuxin

OH dau C

19

-303-



30894

Xaa Arg Pro Arg Leu Cys His Lys Gly Pro Xaa Cys Phe

1

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

<220>
<223>

<220>
<223>

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

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

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

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

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

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

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

<220>
<221>

20
19
ARN

5

Trinh tu Nhan tao

M& ta Trinh tu Nhan tao: oligonucleotit téng hop

5'-phosphat

bazo dugc cai bién
(1) ..(2)

nucleotit dugc cai
bazo dugc cai bién
(3)..(3)

nucleotit dugc cai
bazo duoc cai bién
(4) .. (4)

nucleotit dugc cai
bazo duoc cai bién
(5)..(5)

nucleotit dugc cai
bazo dugc cai bién
(6)..(6)

nucleotit dugc cai
bazo dugc cai bién
(7) .. (7)

nucleotit dugc cai

bazo dugc
(8)..(8)
nucleotit

bazo dugc

cai bién

dugc cai

cai bién

10

bién 2'-floro

2" -0

bién

2’ -floro

bién

bién

2’'-floro

bién

bién

bién 2’ -floro

-304-



<222>
<223>

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

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

<220>
221>
<222>
<223>

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

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

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

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

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

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

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

(9)..(9)

nucleotit dugc cai

bazo dugc cidi bién
(10) ..(10)
nucleotit dugc cai

bazo dugc cai bién
(11)..(11)
nucleotit dugc cadi

bazo dugc cai bién
(12) ..(12)
nucleotit dugc cai

bazo dugc cai bién
(13)..(13)
nucleotit dugc cai

bazo dugc cai bién
(14)..(14)
nucleotit duogc cai

bazo dugc cai bién
(15) .. (15)
nucleotit dugc cai

bazo dugc cai bién
(16) .. (1o6)
nucleotit dugc cai

bazo dugc cai bién
(17)..(18)
nucleotit dugc cdi

misc_ feature
(17)..(18)

Lién két phosphorothioat

misc feature
(18)..(19)

Lién két phosphorothioat

30894

bién

bién

bién

bién

bién

bién

bién

bién

bién

2" -0

2’ -floro

2" -0

2’ -floro

2’ -0

2’"-floro

2" -0

2’ -floro

2’ -MOE

-305-



<220>

<221> bazo dugc cai bién

<222>

(19)..(19)

30894

<223> nucleotit ribitol mit bazo

<220>
<223>

<400>

didu mi 3'-X058

20

uagagcaaga acacuguun

19

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

<220>
<223>

<220>
<221>
L222>
<223>

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

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

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

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

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

<220>

21
19
ARN

Trinh ty Nhén tao

M6 td& Trinh ty Nhén tao:

bazo duoc
(1) ..(3)
nucleotit

bazo dugc
(4)..(4)
nucleotit

bazo duoc
(5) .. (5)
nucleotit

bazo dugc
(6)..(6)
nucleotit

bazo duogc
(7)..(7)
nucleotit

bazo duoc
(8)..(8)
nucleotit

cai bién

dugoc cai

cai bién

dugc cai

cdi bién

dugc cai

cai bién

dugc cai

cai bién

duoc cai

cai bién

dugc cai

bién

bién

bién

bién

bién

bién

oligonucleotit tdng hop

2" -0

2'-floro

2" -0

2'-floro

2’ -0

2’ -floro

-306-



<221>
<222>
<223>

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

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

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

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

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

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

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

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

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

<220>
<223>

<400>

30894

bazo dugc cadi bién
(9)..(9) )
nucleotit dugc cdi bién

bazo duoc cai bién
(10) ..(10)
nucleotit dugc cai bién

bazo duoc cai bién
(11)..(11)
nucleotit duoc cidi bién

bazo duoc cai bién
(12)..(12)
nucleotit dugc cai bién

bazo dugc cai bién
(13)..(13)
nucleotit dugc cai bién

bazo duoc cai bién
(14)..(14)
nucleotit duoc cdi bién

bazo duoc cai bién
(15)..(15)
nucleotit dugc cai bién

bazo dugc cai bién
(16)..(16)
nucleotit dugc cdi bién

bazo dugc cidi bién
(17) ..(18)
nucleotit duoc cai bién

bazo duoc cai bién
(19)..(19)

2" -0

2’ —-floro

2" -0

2"-floro

2" -0

2"'-floro

2" -0

2’ -floro

2’ -MOE

Nucleotit ribitol mé&t bazo

didu mi 3’ -C60H

21

-307-



aacaguguuc uugcucuan

19

<210> 22
<211> 500
<212> PRT

<213> Trinh ty Nhén tao

30894

<220>
<223> M6 ta Trinh ty Nhén tao:
polypeptide
<400> 22
Gly Ala Asp Asp Val Val Asp Ser
Asn
1 5
Phe Ser Ser Tyr His Gly Thr Lys
Gln
20
Lys Gly Ile Gln Lys Pro Lys Ser
Asp
35 40
Asp Trp Lys Glu Phe Tyr Ser Thr
Gly
50 55
Tyr Ser Val Asp Asn Glu Asn Pro
Val
65 70
Val Lys Val Thr Tyr Pro Gly Leu
Val
85
Asp Asn Ala Glu Thr Ile Lys Lys
Glu
100
Pro Leu Met Glu Gln Val Gly Thr
Gly
115 120

-308-

Synthetic

Ser

Pro

25

Asp

Leu

Thr

Glu

105

Glu

Lys

10

Gly

Thr

Asn

Ser

Lys

90

Leu

Glu

Ser

Tyr

Gln

Lys

Gly

75

Val

Phe

Phe

Val

Tyr

60

Lys

Leu

Leu

Ile

Val Met

Asp Ser

30

Asn Tyr

45

Asp Ala

Ala Gly

Ala Leu

Ser Leu

110

Lys Arg

125

Glu

15

Ile

Asp

Ala

Gly

Lys

95

Thr

Phe

80



Asp
Ser

Ser
Ser
145
160

Val
Asp

Ala
Arg

Arg
Val

Ile
Gly

Pro
Glu
225
240

Glu
Glu

His
Val

Phe
Val

Gly

130

Ser

Glu

Met

Ser

Arg

210

Ile

Pro

Ala

Ala

Val

Leu

Tyr

Val

195

Asp

Lys

Ala

Glu

Gly

275

Ser

Glu

Glu

Glu

180

Lys

Asn

Lys

Leu

260

Ala

Tyr

Ile

165

Tyr

Ser

Thr

Lys

Gln

245

Ser

Asn

Val

Ile

150

Asn

Met

Ser

Lys

Met

230

Tyr

Glu

Tyr

30894

Val Leu

135

Asn Asn

Phe Glu

Ala Gln

Leu Ser

200

Thr Lys

215

Ser Glu

Leu Glu

Leu Lys

Ala Ala

280

-309-

Ser

Thr

Ala

185

Cys

Ile

Ser

Glu

Thr

265

Trp

Leu

Glu

Arg

170

Cys

Ile

Glu

Pro

Phe

250

Val

Ala

Pro

Gln

155

Gly

Ala

Asn

Ser

Asn

235

His

Thr

Val

Phe

140

Ala

Lys

Gly

Leu

Leu

220

Lys

Gln

Gly

Asn

Ala

Lys

Arg

Asn

Asp

205

Lys

Thr

Thr

Thr

Val

285

Glu

Ala

Gly

Arg

190

Trp

Glu

Val

Ala

Asn

270

Ala

Gly

Leu

Gln

175

Val

Asp

His

Ser

Leu

255

Pro

Gln



Ile
Leu

Ser
Ala
305
320

Val
Ser

Ser
Asp

Ile
Phe

Gln
His

Lys
Thr
385
400

Val
His

Asp
Val

Leu
Thr

Asp

290

Ile

His

Leu

Gly

Val

370

Thr

Glu

Ile

Leu

Ser

Leu

His

Met

Phe

355

Val

Gln

Asp

Lys

Pro

435

Glu

Pro

Asn

Val

340

Ala

His

Pro

Ser

Ile

420

Thr

Thr

Gly

Thr

325

Ala

Ala

Asn

Phe

Ile

405

Thr

Ile

Ala

Ile

310

Glu

Gln

Tyr

Ser

Leu

390

Ile

Ala

Pro

30894

Asp Asn

295

Gly Ser

Glu Ile

Ala Ile

Asn Phe

360

Tyr Asn

375

His Asp

Arg Thr

Glu Asn

Gly Lys

440

-310-

Leu

Val

Val

Pro

345

Val

Arg

Gly

Thr

425

Leu

Glu

Met

Ala

330

Leu

Glu

Pro

Tyr

Phe

410

Pro

Asp

Lys

Gly

315

Gln

Val

Ser

Ala

Ala

395

Gln

Leu

Val

Thr

300

Ile

Ser

Gly

Ile

Tyr

380

Val

Gly

Pro

Asn

Thr

Ala

Ile

Glu

Ile

365

Ser

Ser

Glu

Ile

Lys

445

Ala

Asp

Ala

Leu

350

Asn

Pro

Trp

Ser

Ala

430

Ser

Ala

Gly

Leu

335

Val

Leu

Gly

Asn

415

Gly

Lys



30894

His Ile Ser Val Asn Gly Arg Lys Ile Arg Met Arg Cys Arg Ala

Ile

450 455 460

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

Gly
465
480

470 475

Asn Gly Val His Ala Asn Leu His Val Ala Phe His Arg Ser Ser

Ser

485 490 495

Glu Lys Ile His

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

<220>
<223>

<220>
<223>

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

<220>
<223>

<400>

500
23
PRT

Trinh tu Nhén tao

M6 ta Trinh tu Nhan tao: Peptit tdng hop

dau N- butyrat

MOD_RES
(6) .. (6)
Gly (N-CH2CH2CH2NH?2)

dadu C- NH2

23

Tyr Ile Gln Asn Cys Gly Leu Gly

1

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

<220>
<223>

5

24

50

PRT

Chua biét

M& td chua biét:

-311-



30894

Trinh tu peptit lién quan dén Agouti

<400> 24

Ser Ser Arg Arg Cys Val Arg Leu His Glu Ser Cys Leu Gly Gln
Gln

1 5 10 15

Val Pro Cys Cys Asp Pro Cys Ala Thr Cys Tyr Cys Arg Phe Phe

Asn
20 25 30

Ala Phe Cys Tyr Cys Arg Lys Leu Gly Thr Ala Met Asn Pro Cys
Ser
35 40 45

Arg Thr
50

<210> 25
<211> 20
<212> PRT
<213> Chua biét

<220>
<223> M6 td chua biét:
Trinh tu peptit lién quan dén Agouti

<400> 25

Ser Ser Arg Arg Cys Val Arg Leu His Glu Ser Cys Leu Gly Gln
Gln

1 5 10 15

Val Pro Cys Cys
20

<210> 26

<211> 53

<212> PRT

<213> Trinh ty Nhan tao

<220>
<223> M6 ta Trinh tu Nhan tao: polypeptit tdng hop

<400> 26
Asp Ser Trp Met Glu Glu Val Ile Lys Leu Cys Gly Arg Glu Leu
Val

-312-



30894

10 15

Arg Ala Gln Ile Ala Ile Cys Gly Met Ser Thr Trp Ser Cys Phe

Arg

20

25 30

Ala Leu Ser Arg Lys Thr Cys Gly Val His Cys Cys Lys Asn Ala

Leu

35 40

Ala Ser Tyr Leu Glu

50

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

<220>
<223>

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

<400>

27

15

PRT

Trinh ty Nhén tao

M6 ta Trinh tu Nhén tao:

MOD_RES

(8)..(8)
Axit béo Lys

27

45

Peptit tdéng hop

Cys Cys His Val Gly Cys Thr Lys Arg Ser Leu Ala Arg Phe Cys

1

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

<220>
<223>

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

<400>

5

28

53

PRT

Trinh ty Nhé&n tao

M6 td Trinh tu Nhan tao:

MOD RES
(53)..(53)
Pyroglutamat

28

-313-

10 15

Polypeptit tdng hop



Asp Ser
Val

Arg Ala
Arg

Ala Leu
Leu

Ala Ser
50

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

<220>
<223>

<400> 29

Met Glu
Pro
1

Gly Ser
Arg

Lys Ile
Asn

Asp Glu
Cys
50

Met Val
Ala
65

29
145
PRT
Trinh

Trp

Gln

Ser

35

Tyr

Thr

Thr

Ile

35

Val

Val

Met Glu

Ile Ala

20

Arg Lys

Leu Xaa

tuy Nhén

30894

Glu Val Ile Lys Leu Cys Gly Arg Glu Leu

10 15

Ile Cys Gly Met Ser Thr Trp Ser Cys Phe

25 30

Thr Cys Gly Val His Cys Cys Lys Asn Ala

40 45

tao

Trinh tu Nha&n tao: Polypeptit tdng hop

Asp Thr

Gly Met

20

Ile Lys

Thr Ala

Lys Thr

Asn

Val

Tyr

Leu Leu Leu Trp Val Leu Leu Leu Trp Val

10 15

His His His His His His Gln Asp Asn Thr

25 30

Phe Asp Ile Pro Lys Ser Val Pro

40 45

Leu Ala Val Gln Thr Glu Leu Lys Glu

55 60

Leu Tle Ser Ser Ile Pro Leu Gln Gly

70 75

-314-
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Phe Asn
Thr

Lys Tyr Thr Ala Cys Leu Cys Asp Asp Asn Pro Lys

85 90 95

Phe Tyr Thr Val Gln Ile Ala Ala

Val

Trp Asp Phe Tyr Thr Asn Arg

100 105 110

Val Asp Val Ala

Val

Ile Arg Glu Leu Gly Ile Cys Pro Asp Asp Ala

115 120 125

Ile Pro Ile Thr Ile Glu Ile Leu

Val
130

Glu
145

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

30
454
DNA

<220>
<223>

<400> 30
gctagccacc

gggtgcccgg

tagtaccggt
tcatcatcaa

gaacttcgac
tgctggcagt

gcagactgag
ccatcccgcet

gcaaggcgcc
ccaagacctt

ttactgggac
atgtgatcag

Lys Asn Asn Arg Phe Tyr

atggagactg
60

atgcatcacc
120

atccctaaga
180

ctgaaggagt
240

ttcaactaca
300

ttctacacca
360

135

Trinh ty Nhé&n tao

atactttgtt

accaccatca

gcgtgcgccc

gcatggtggt

agtacactgc

atagaactgt

-315-

gttgtgggta

ccaggacaac

aaacgatgaa

caagacgtac

ctgcctctgt

ccagattgct

140

M& ta Trinh tu Nhan tao: Polynucleotit tdng hop

ctgttgcttt

acccggaaga

gtcaccgcgg

ctgatttcgt

gacgacaacc

gccgtggtgg

Lys



30894

ggaattggga atttgccccg acgatgcggc cgtgattccg atcaagaaca
accgcttcta

420

taccatcgag atccttaaag tggaatgaga attc

454

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

<220>
<223>

<400>

31

PRT
Trinh

31

Met His His

1

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

<220>
<223>

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

<400>

ty Nhan tao

Trinh tyu Nhan tao: tag polyhistidin tdng hop

His His His
5

32

13

PRT

Trinh ty Nhan tao

M6 ta& Trinh tu Nhan tao: Peptit tdng hop
MOD RES

(1) ..(1)

Axit béo Met-

32

Met His His His His His His Gln Asp Asn Thr Arg Lys

1

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

<220>
<223>

<220>

33

25
PRT
Trinh

M6 ta

5 10

tu Nhan tao

Trinh tu Nhan tao: Peptit tdng hop

-316-
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<221> MOD_RES
<222> (19)..(19)
<223> Axit béo Lys-

<400> 33

Ser Val Arg Pro Asn Asp Glu Val Thr Ala Val Leu Ala Val Gln
Thr

1 5 10 15

Glu Leu Lys Glu Cys Met Val Val Lys
20 25

<210> 34

<211> 30

<212> PRT

<213> Chua biét

<220>
<223> M&6 ta chua biét:
Trinh tu peptit lién quan d&én Agouti

<400> 34

Asp Pro Cys Ala Thr Cys Tyr Cys Arg Phe Phe Asn Ala Phe Cys
Tyr

1 5 10 15

Cys Arg Lys Leu Gly Thr Ala Met Asn Pro Cys Ser Arg Thr
20 25 30

<210> 35

<211> 20

<212> PRT

<213> Chua biét

<220>
<223> M6 ta chua biét:
Trinh tu peptit lién gquan dé&n Agouti

<220>
<223> Xem Ban mé td di ndp cho su md td chi tiét vé& cac phan
ta® thé va cdc phuong 4n uu tién

<400> 35
Ser Ser Arg Arg Cys Val Arg Leu His Glu Ser Cys Leu Gly Gln

Gln
1 5 10 15

Val Pro Cys Cys

-317-
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20

<210> 36
<211> 30

<212> PRT

<213> Chua biét

<220>
<223> M6 td chua biét:
Trinh tu peptit lién gquan d&én Agouti

<220>
<223> Xem Ban mé td nhu da& duoc ndép cho su md tad chi tiét cac
phdn ta thé va cédc phuong 4n uwu tién

<400> 36

Asp Pro Cys Ala Thr Cys Tyr Cys Arg Phe Phe Asn Ala Phe Cys
Tyr

1 5 10 15

Cys Arg Lys Leu Gly Thr Ala Met Asn Pro Cys Ser Arg Thr
20 25 30

-318-





