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(57) Sang ché dé cap dén cac protein dung hop chta chat chu vén thy thé insulin duogc
dung hop vo1 vung Fc cua IgG nguoi thong qua viée su dung cau lién két peptit. Cac
protein dung hop theo sang ché hiru dung trong viéc diéu tri bénh tiéu dudng. Cac protein
dung hop theo sang ché c6 profin hoat dong theo thoi gian kéo dai va hitu dung dé tao ra
su kiém soat mirc glucoza co sd trong khoang thoi gian kéo dai. Sang. ché cling dé cap dén
homodime cta cac protein dung hop theo sang ché, dugc pham chuaa chang va
polynucleotit ma hoa cac protein dung hop nay.
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Linh vue ki thuat dwoc dé cip

Sang ché d& cap dén céc protein dung hop dé str dung trong viéc didu tri bénh
tidu dudng. Cu thé hon, sang ché d& cap dén cac protein dung hop chira chét chii van
thu thé insulin duge dung hop véi ving Fe cua IgG ngudi véi cAu lién két peptit, va viéc
str dung céc protein nhu vay trong viéc didu tri bénh tiéu dudng. Céc protein dung hop
theo sang ché co profin hoat dong theo thoi gian kéo dai va hiru dung dé tao ra su kiém

soat kéo dai mue glucoza co ban va kim ham su giai phong glucoza tir gan.
Tinh trang ky thuit cia sang ché

Bénh dai thao duong la 61 loan man tinh dic trung bdi sy ting duong huyét do
thiéu hut insulin tiét ra, hoat tinh insulin, hogc ca hai. Bénh déi thao duong typ 1 dic
trung bdi kha nang tiét insulin rat thdp hodc khong c6 kha ning tiét insulin, va bénh
nhan mic bénh dai thio dudng typ 1 can c6 insulin dé sbng dugc. Bénh dai thio dudng
typ 2 dac trung béi mire glucoza trong mau tang do kha nang tiét insulin suy gidm, khéang
insulin, giai phong glucoza tr gan qua mirc, va/hodc do tAt ca cac nguyén nhan néu trén.
Trong s6 it nhat mot phﬁn ba sb bénh nhan méc bénh dai thao dudng typ 2, bénh tién

trién dén muc tuyét doi can diéu tri bang insulin.

Pé dat duogc muic dudng huyét binh thuong, can c6 liéu phap thay thé insulin song
song, cang gin cang t6t, v6i co ché tiét insulin ndi sinh & cac ca thé binh thudng. Nhu
cAu sinh 1y hing ngay vé insulin 13 thay ddi va c6 thé tach thanh hai pha: (a) pha thoi
gian dung bira doi hoi lidu cao (liéu bolus) insulin dé dn dinh lai mic glucoza huyét tang
cao do bita an, va (b) pha gifta c4c bita &n doi hoi lugng duy tri (mic co s¢) insulin dé

diéu hoa su giai phéng glucoza tlr gan dé gitt duogc mic glucoza huyét lac doi toi uu.

Do bénh nhan tiéu dudng typ 1 chi tao ra mdt lugng nho insulin hodc khong tao ra
insulin, liéu phép insulin hitu hidu cho bénh nhan tiéu dudng typ 1 thuong bao gdm véc
str dung hai loai insulin ngoai sinh: insulin hoat dong nhanh, trong thoi gian dung biia
duogc cép dudi dang lidu bolus, va insulin co ban hoat dong kéo dai ding mét hodc hai
1An mdt ngay dé kiém soat mirc glucoza huyét gitta cac bita &n. Viéc diéu tri cho bénh
nhan méc bénh tiéu duong typ 2 thuong bét diu bang giam can theo quy dinh, luyén tép,
va ché d6 an cho bénh nhan tiéu dudng, nhung khi nhiing bién phap nay khong kiém
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so4t dugc muc dudng huyét ting, thi thudc ding duong ubng va liéu phap dya trén
incretin, nhu str dung céac chét cht van thu thé peptit-1 gidng glucagon (GLP-1) va/hodc
céc chét Grc ché dipeptidyl peptidaza 4 (DPP-4) 1a lam tang murc incretin, ¢d thé 1a can
thiét. Khi cac thudc nay van khong du, viéc diéu tri bang insulin s& dugc xem xét. Bénh
nhan tiéu duong typ 2, nhitng nguoi bénh cta ho da tién trién dén muc can dung lidu
phép insulin thuong bét ddu bang viéc tiém mot 14n mot ngay insulin co ban hoat dong
kéo dai, mic du c6 thé ¢ thém nhing 1an tiém insulin hoat ddng nhanh khi dung bira,

néu can, trong mot so trudong hop.

Mot s6 loai insulin co ban hién da san c6. Insulin glargine, dugc ban dudi tén
thuong mai LANTUS®, bao gdm cAu tric insulin cai bién trong d6 asparagin ¢ vi tri 21
trong chudi A cua insulin duoc thay bang glyxin, va hai arginin dugc thém vao dau tan
cung C cua chudi B. Insulin detemir, dugc ban dudi tén thuong mai LEVEMIR®, bao
gdm cau tric insulin cai bién trong d6 threonin & vi trf 30 clia chudi B bi x6a bo va lysin
O vitri 29 cua chudi B duoc tao dan xuét thong qua lién két cong hoéa tri cua cacbon 14,
axit béo myristoyl thanh nhém g-amin cua lysin 6 vi tri B29. Insulin degludec, c6 ban ¢
chau Au va Nhat duéi tén thuong mai TRESIBA®, bao gdm céu tric insulin cai bién
trong d6 threonin & vi tri 30 cua chudi B duoc x6a bd, va nhdm g-amino cta lysin & vi
tri 29 ctia chudi B duoc tao dn xuét cong hoéa tri voi axit hexadecandioic thong qua cau
lién két axit y-L-glutamic. T4t ca cac insulin nay dugc chi dinh dé dung mot 1an mot
ngay.

Céc ché do diéu tri bao gdm tiém hing ngay céc liéu phép insulin da c6 c6 thé phirc
tap va dau don va cé thé gy ra cic tdc dung phu khong mong mudn, nhu ha duong
huyét va tang trong. Do do, nhiéu bénh nhan tiéu duong khong san long hoic khong thé
tuan thu, hodc khong cé kha niang tuan thu, liéu phap insulin cAn dé duy tri su kiém soat
chat ché muc glucoza huyét. Viée kiém soat duong huyét kém lam ting nguy co phat
trién cac bién ching lién quan dén bénh tiéu dudng nghiém trong & bénh nhan, bao gbm
bénh tim mach, dot quy, thuong tén than kinh, cit cut chi dudi, mét thi luc, va bénh
than. Nghién ctru da duoc tién hanh dé nhan dang cc san pham insulin v&i thoi gian
hoat dong dai hon; do d6, can it 1an tiém hon so véi cac san phim insulin hién co dé cai

thién Itrc do chép nhén va tuan thu.
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CN103509118 md ta céc protein v6i chudi B insulin ngudi va chudi A insulin
ngudi duoc két ndi bang trinh tu ndi peptit C gdm 4 dén 50 axit amin, va véi chudi A
insulin gén truc tiép, khong qua cAu lién két bd sung, v6i manh Fe cua globulin mién
dich, va tuyén bd rang thir nghiém trén chudt cho thdy cac protein nhu vy c6 thoi gian
ban huy in vivo kéo dai dén khoang 3 ngay. KR101324828 md ta céac chét tuong tu
proinsulin dugc lién két v6i cac vang Fc cta globulin mién dich thong qua viéc sir dung
céc clu lién két khong peptit, va tuyén b ring cac protein nhu vy tao ra thoi gian ban
huy trong huyét thanh ting so v&i céac liéu phap dd c6. Cong bb nay cho rang cac cau
nbi khong peptit dem lai cai thién c6 véi cac chu ndi peptit, khang dinh rdng cac protein
dung hop sur dung cdu ndi peptit khong thé 1am tang thoi gian ban huy cua duoc chét

trong méu do céac cdu ndi peptit dé dang bi bé gy boi cac enzym trong co thé.
Ban chit ky thuit ciia sang ché

Bat ké cac nodi dung bdc 1§ trén day, va/hodc trong cac cong bd bt ky khac, cac
tac gia sang ché da vuot qua nhiéu tré ngai dé kham phd ra céc protein dung hop chira
chit chi van thu thé insulin, céac cau ndi peptit, va cac ving Fc cua IgG ngudi dép ung
duoc nhu cAu hién tai vé san phém ]am giam muc glucoza véi thoi gian hoat dong tang,
du dé sir dung liéu it thudng xuyén hon so vdi céc san phim insulin hién c6, bao gdm
st dung 1idu khong thuong xuyén & muc mot tudn mot 1an. Vi dy, dé dat duoc profin
hoat dong theo thoi gian kéo dai nhu mong mudn, can xtr ly k¥ thuat cac protein dung
hop véi hi€u luc gidm dé tranh su thanh thai qua trung gian thu thé nhanh, con dudng
thanh thai chinh cta insulin, nhung van du hiéu luc dé 1am giam di mrc glucoza. Hon
nita, dé gidm thiéu su thanh thai & than, con dudng thanh thai insulin chinh, va dé diéu
hoa su phoi nhiém ngoai vi thong qua su khuéch tan thuy luc qua k& gifta cac té bao han
ché vé kich thudc, can tao ra cic protein dung hop vén dt 16n va khong c6 chit chii van
thu thé insulin dugc phén cét bing cach phan gidi protein tir ving Fe ctia IgG ngudi sau
khi sir dung, vi sy phan cit nhu vay c6 thé 1am cho su thanh thai chit cht vén thu thé
insulin & thin nhanh hon mong muén ngay ca néu ving Fc ctia IgG ngudi duy tri duoc
trong hé tudn hoan. Ngoai ra, cac ving Fc cua IgG dad tién hoa dé tu két hop dé tao ra
dang dime dn dinh, va khi dime nhu vay dugc tao ra tir hai protein dung hop, mdi protein
chira mot gbe insulin dugc dung hop véi ving Fe ctia IgG, hai gdc insulin dugc dua dén
gan nhau, din dén su tu két hop, hodc dime héa cac gbc insulin, thong qua cac ving tu

két hop trong chudi B insulin. Cac dime insulin nhu vay 1a khong hoat dong, vi thé can
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tao ra cac protein dung hop voi s6 luong géc cht van thu thé insulin tu két hop giam.
Nhiéu thach thir khac d3 duoc vuot qua dé tao ra protein dung hop thich hop d8 san xuét
& quy md thuong mai va bao ché thanh thudc didu tri. Sang ché dé xuét cac protein dung
hop ma c6 thoi gian hoat dong kéo dai so véi cac thudc diéu tri insulin hién c6, cho phép
tiém {t thuong xuyén hon so vdi cac san phém insulin hién c6, bao gdm it thuong xuyén
t6i mirc mot 1an mot tudn, nho d6 giam do phire tap va dau dén c6 lién quan dén cac ché
d5 didu tri hién c6 ma can tiém thuong xuyén hon. Céc protein dung hop theo sang ché
¢6 profin dugc dong hoc bing phang va mirc do phoi nhiém ngoai vi han ché, din dén
kha ning thay ddi tir ngay nay sang ngay khac thip, va ty 1¢ ha duong huyét t6i thiéu,
bao gdm ca khi duoc cép theo t6 hop voi thudc chita bénh tiéu duong medication, nhu
lidu phép dua trén incretin. Cac protein dung hop theo sang ché ciing c6 thé tao ra thoi

gian hoat dong kéo dai ma khdng gay tang trong.
Séang ché d@ xuét protein dung hop chira:
a) chét chu van thu thé insulin c6 cong thirc chung Z1-Z»-Z3, trong d6
i) Zi la thanh phin tuong tu chudi B insulin, chira trinh ty axit amin:
X1X2X3QHLCGSHLVEALX4LVCGERGFX5Y X6X7X8X9

trong d6 X1 12 F, Q hodc A; Xz 1a V hode G; X3 1aN,K,D,G,Q,AhoacE; X4 1aE, Y,
Q, hoic H; Xs 1a Hhoic F; X612 G, T, S, H, V hodc khong c6 mat; X71aG,E,P,K, D,
S, H hoic khong c6 mit; Xs 12 G, E, K, P, Q, D, H hodc khong cé mat; X9la G, T, S, E,
K, A hodc khéng c6 mat, véi diéu kién 12 thanh phén tuong tu chudi B insulin bao gém
it nhAt mot cai bién so véi trinh tu axit amin cta chudi B ctia phan tur insulin nguoi &
X4, Xs, X6, X7, X3, hodc X9 (SEQ ID NO:1);

i) Z» 14 cAu lién két peptit thi nhit gdm 5 dén 10 axit amin, trong dé it nhit 5

trong s cac axit amin nay 1a gbe G; va
iii) Z3 1a thanh phé‘m tuong tu chudi A insulin, chtra trinh tu axit amin:
GIVEQCCTSX CSLXoQLENYCX3X4

X, 1aThoacI; X21aD, Y, Qhodc E; X31a G, N, S hodc A; va X4 1a axit amin bat ky ¢
trong tu nhién, hodc khong c6 mit, voi didu kién 12 néu X3 1a N, thi X4 phai la axit amin

khong phai G hodc N (SEQ ID NO:2);

b) cau lién két peptit tht hai; va
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¢) vung Fc cta IgG ngudi;
trong d6 gdc d4u tan ctng C cla chét chu van thu thé insulin dugc dung hop truc tiép
v6i gbe dau tan cung N cla cAu lién két peptit thu hai, va gbc dau tan cung C cta ciu
lién két peptit thir hai dugc dung hop truc tiép voi gbe dau tan cung N cua vung Fc cla
IgG.
Sang ché ciing dé xuét protein dung hop chua:
d) chit cha van thu thé insulin c6 cong thirc chung Z1-Z2-Z3, trong do
i) Zilathanh phén tuong tu chudi B insulin, c6 trinh tu axit amin:
X1X2X3QHLCGSHLVEALX4LVCGERGFX;5Y X6X7X3Xo9
trong d6 X1 12 F, Q hodc A; X2 1a V hodc G; X3 1aN,K,D, G, Q,AhoacE; X41aE, Y,
Q, hodc H; Xs1aHhoac F; X61a G, T, S, H, V hodc khong ¢6 mat; X712 G, E, P, K, D,
S, H hoic khong c6 mat; Xs1a G, E, K, P, Q, D, H hoic khong ¢6 mat; Xo1a G, T, S, E,
K, A hodc khong c6 mat, voi diéu kién 14 thanh phﬁn tuong tu chudi B insulin bao gém
it nhAt mot cai bién so véi trinh tyu axit amin cua chudi B ctia phén tr insulin nguoi &
X4, Xs, X6, X7, X3, hodc Xy (SEQ ID NO:1);
ii) Za 14 cAu lién két peptit thtr nhit gdm 5 dén 10 axit amin, trong d6 it nhét 5
trong s6 cac axit amin nay 1a gbe G; va
iii) Z3 la thanh phan tuong tu chudi A insulin ¢6 trinh tu axit amin:
GIVEQCCTSX CSLX2QLENYCX3X4
X;1a Thoac I; X2 1a D, Y, Q hodc E; X314 G, N, S hodc A; va X, 12 axit amin bét ky co
trong tu nhién, hodc khong c6 mit, véi diéu kién 1a néu X5 12 N, thi X4 phai 1a axit amin
khong phai G hodc N (SEQ ID NO:2);
a) ciu lién két peptit thir hai; va
b) vung Fc cta IgG nguoi;
trong d6 goc d4u tan cung C cla chét cht van thu thé insulin dugce dung hop truc tiép
v6i gbe dau tan cung N cta cAu lién két peptit thir hai, va gbc dau tan cung C cta céu
lién két peptit thit hai duge dung hop truc tiép voi gbe dau tan cing N ctia vung Fc clia

IgG.
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Sang ché ciing dé xuét dugce pham chira protein dung hop theo sdng ché va it nhit

mot ta dugce dugce dung.

Sang ché ciing d& xuét phuong phap didu tri cho bénh nhan mic bénh dai théo
duodng, bénh béo phi, 161 loan m& mau hodc hoi ching chuyén hoa, bao gém budc cho
bénh nhan can diéu tri str dung lugng hitu hiéu diéu tri protein dung hop theo sang ché.
Sang ché ciing dé xuit phuong phap diéu tri hodc ngan ngura tinh trang lién quan dén
bénh tiéu dudng duoc chon tir nhém gém bénh tim, dot quy, bénh than, bénh vdng mac,
va bénh than, bao gém budc cho bénh nhan cin diéu tri str dung luong hitu hiéu diéu tri

protein dung hop theo sang ché.

Sang ché ciing d& xuét protein dung hop theo sing ché dé sir dung trong diéu tri.

Sang ché ciing dé xuét viéc sir dung protein dung hop theo sang ché dé san xuét

thudc.

Sang ché ciing d& xudt cac polynucleotit ma hoa protein dung hop theo sang ché.

Sang ché cling dé xut quy trinh san xuét protein dung hop theo sang ché, quy trinh

ndy bao gdm cac budc:

1. nudi cdy té bao chil dong vat c6 va chira polynucleotit ma hoa protein dung hop
theo sang ché trong céc diéu kién sao cho protein dung hop nay dugc biéu hién;
va

2. thu hdi protein dung hop tir té bao chi nay;

Séang ché ciing dé xuét protein dung hop duogc tao ra bing quy trinh dugc mo ta

trén day.
M5 ta viin tit cac hinh vé
Fig. 1 dua ra di liéu dugc luc hoc cua cac protein dung hop lam vi du theo sang

ché trong mo hinh bénh tiéu duong duogc didu tri bang streptozotocin (STZ) & chudt
nhit.

Fig. 2 dua ra so dd cAu hinh cac protein dugc md ta trong ban mo ta. Cén luu y
rﬁng cac hinh dang cu thé (vi du, hinh 6 van, hinh ban nguyét, v.v.) dugc st dung trong

céc biéu dd trong Fig. 2 khong duoc du dinh dé mo ta hodc dic trung cho, va khong nén
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ding dé giai thich, y nghia hodc cAu tric cia cac thanh phan riéng ré cua céc protein
dung hop theo sang ché.
MB& ta chi tiét sang ché

Theo cac phuong an nhit dinh, thanh phan tuong tu chudi B insulin bao gdm it
nhAt mdt cai bién so vdi trinh tu axit amin cta chudi B ctia phan ttr insulin nguoi & X4
hoidc Xs cua SEQ ID NO:1, va it nhét mot cai bién so v&i trinh tu axit amin cta chudi B

clia phén tlr insulin ngudi & Xs, X7, Xs, hodc Xy cua SEQ ID NO:1.

Theo cac phuong an nhit dinh, thanh phn tuong tu chudi B insulin bao gbm it
nhét hai cai bién so véi trinh tu axit amin cta chudi B ctia phan tr insulin ngudi ¢ X,

X7, X3, hodc Xocua SEQ ID NO:1.

Theo c4c phuong 4n nhat dinh, thanh phan tuong tu chudi B insulin bao gom céc
cai bién so véi trinh tu axit amin clia chudi B ctia phan tir insulin ngudi & Xe, X7, Xs, va

Xgcua SEQ ID NO:1.

Theo cac phuong an nhét dinh, thanh phan tuong tu chudi B insulin ¢6 trinh tu axit
amin néu trong SEQ ID NO: 1 trong d6 Xs-Xo mdi nhom 1a G.

Theo cac phuong 4n nhat dinh, thanh phan tuong tu chuoi B insulin bao gdom cac
cai bién so véi trinh tu axit amin ctia chudi B cua phén tir insulin ngudi & X4 va Xs cua

SEQ ID NO:1.

Theo cac phuong an nhét dinh, thanh phén tuong tu chudi B insulin c6 trinh tu

SEQ ID NO:1, trong d6: X1 1a F; X2 1a V; X3 1a N hodc D; X4 12 E; Xs1a H.

Theo cac phuong an nhét dinh, thanh phan tuong tu chudi B insulin bao gém cai
bién so v&i trinh tu axit amin ctia chudi B ctia phan tir insulin ngudi & tung vi tri trong

s6 cac vi tri Xa, Xs, X6, X7, Xs, va Xo ciia SEQ ID NO:1.

Theo céc phuong 4n nhit dinh, thanh phén tuong tw chudi B insulin chia trinh tu
SEQ ID NO:1, trong d6: X1 12 F; X2 1a V; X3 1a N hodc D; X412 E; X5 1a H; va Xe-Xo
mdi nhém 1a G.

Theo cac phuong an nhét dinh, thanh phan tuong tu chudi A insulin bao gom it
nhat mot cai bién so véi trinh tu axit amin cta chudi A insulin ngudi & X hodc X» cua

SEQ ID NO:2.
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Theo céc phuong an nhét dinh, thanh phan twong tu chudi A insulin bao gbm cac
cai bién so véi trinh tu axit amin cta chudi A insulin nguoi & ca X va X» ctia SEQ ID

NO:2.

Theo céc phuong 4n nhat dinh, thanh phin tuong tu chudi A insulin ¢6 trinh tu
SEQ ID NO:2, trong d6: X1 1a [ hodc T; X2 1a D; X5 1a G; va X4 khong cO mat.

Theo cac phuong an nhét dinh, thanh phén tuong tu chudi A insulin c6 trinh tu
SEQ ID NO:2, trong d6 X3 1a N va trong d6 X4 13 axit amin khong phai G, N, S, V L
hodc P.

Theo cac phuong &n nhét dinh, thanh phan tuong tu chudi B insulin bao gdm it
nhét mot cai bién so véi trinh tu axit amin cta chudi B ctia phan tir insulin ngudi 6 X4
hodic Xs cia SEQ ID NO:1, va ft nht mot cai bién so véi trinh tw axit amin ctia chudi B
clia phan tir insulin ngudi & X, X7, Xs, hodc Xoctia SEQ ID NO:1; va thanh phan tuong
tu chudi A insulin bao gém it nhAt mot cai bién so v6i trinh tu axit amin cua chudi A

insulin ngudi & X hodc X, cua SEQ ID NO:2.

Theo cac phuong an nhét dinh, thanh phén tuong tu chudi B insulin bao gdm ft
nhéit hai cai bién so v6i trinh tu axit amin ctia chudi B cua phan ttr insulin ngudi & X,
X7, Xz, hoic Xo ctia SEQ ID NO:1; va thanh ph?m tuong tu chudi A insulin bao gém it
nhét mot cai bién so véi trinh ty axit amin cta chudi A insulin nguoi & X; hodc X» cua

SEQ ID NO:2.

Theo cac phuong an nhit dinh, thanh phan twong tu chudi B insulin bao gdm céc
cai bién so véi trinh tu axit amin cta chudi B ctia phan tir insulin nguoi 6 Xe, X7, Xs, va
Xgcua SEQ ID NO:1; va thanh phén tuong tu chudi A insulin bao gdm it nhat mot cai

bién so véi trinh tu axit amin ctia chudi A insulin nguoi & X1 hodc Xz ctia SEQ ID NO:2.

Theo céc phuong 4n nhat dinh, thanh phan tuong tu chudi B insulin c6 trinh tu axit
amin néu trong SEQ ID NO:1 trong d6 Xs-Xo mdi nhém 13 G; va thanh phan tuong tu
chudi A insulin bao gém it nhat mot cai bién so véi trinh tu axit amin cta chudi A insulin

nguodi & Xi hodc X ctia SEQ ID NO:2.

Theo céc phuong an nhét dinh, thanh phan tuong tu chudi B insulin bao gdm céc

cai bién so v6i trinh tu axit amin ctia chudi B ctia phén tir insulin ngudi ¢ X4 va Xs cua
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SEQ ID NO:1; va thanh phin tuong tu chudi A insulin bao gdm it nhat mot cai bién so

véi trinh tu axit amin cua chudi A insulin ngudi & X hode X, ctia SEQ ID NO:2.

Theo cac phuong an nhét dinh, thanh phan tuong tu chudi B insulin chira trinh tu
SEQ ID NO:1, trong dé: X 1a F; Xz 14 V; X5 1a N hodc D; X4 1a E; Xs 1a H; va thanh
phan tuong tu chudi A insulin bao gdm ft nhat mdt cai bién so v&i trinh tu axit amin cta

chudi A insulin nguoi & X1 hodc Xa ctia SEQ ID NO:2.

Theo céac phuong an nhét dinh, thanh phan tuong tu chudi B insulin bao gom cai
bién so v6i trinh tu axit amin ctia chudi B cua phén tir insulin ngudi & timg vi tri trong
s6 che Vi trf X4, Xs, Xs, X7, Xs, va X ctia SEQ ID NO:1; va thanh phén tuong tu chudi
A insulin bao gom it nhat mot cai bién so véi trinh tu axit amin cta chudi A insulin

ngudi & X hodc X» ctia SEQ ID NO:2.

Theo cac phuong an nhét dinh, thanh phan tuong tu chudi B insulin ¢6 trinh tu
SEQ ID NO:1, trong d6: Xi 1a F; X2 1a V; X3 1a N hodc D; X4 12 E; Xs 1a H; va X6-Xo
mdi nhém 1a G; va thanh phan tuong tu chudi A insulin bao gdm it nhAt mot cai bién so

v6i trinh tu axit amin cta chudi A insulin ngudi ¢ X hodc X» cia SEQ ID NO:2.

Theo cac phuong an nhét dinh, thanh phan tuong tu chudi B insulin bao gom it
nhAt mot cai bién so véi trinh ty axit amin cta chudi B ctia phén tir insulin nguoi & X4
hoiic Xs ctia SEQ ID NO:1, va it nhdt mt cai bién so véi trinh tur axit amin ctia chudi B
ctia phan tr insulin ngudi 6 X, X7, Xs, hodc Xgcua SEQ ID NO:1; va thanh phén tuong
tu chudi A insulin bao gém céc cai bién so voéi trinh tu axit amin cia chudi A insulin

nguoi & ca X va Xz ciia SEQ ID NO:2.

Theo cac phuong an nhét dinh, thanh phan tuong tu chudi B insulin bao gdm it
nhét hai cai bién so véi trinh tu axit amin ctia chudi B ctia phan tir insulin ngudi 6 X,
X7, Xs, hodc Xoctia SEQ ID NO:1; va thanh phin tuong tu chudi A insulin bao gdm céc
cai bién so véi trinh tu axit amin cua chudi A insulin nguoi & ca X1 va Xz ctia SEQ ID
NO:2.

Theo cac phuong én nht dinh, thanh phan tuong tu chudi B insulin bao gbm cac
cai bién so véi trinh tu axit amin cta chudi B ctia phan tr insulin nguoi & X, X7, Xs, va
Xgcua SEQ ID NO:1; va thanh phin twong tu chudi A insulin bao gdm céc cai bién so

véi trinh tu axit amin cua chudi A insulin nguoi & ca Xi va Xa cia SEQ ID NO:2.
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Theo cac phuong an nhét dinh, thanh phﬁ?m tuong tu chudi B insulin c6 trinh tu axit
amin néu trong SEQ ID NO:1 trong d6 Xe-Xo mdi nhém 12 G; va thanh phan tuong tu
chudi A insulin bao gém céc cai bién so véi trinh ty axit amin ctia chudi A insulin nguoi

& ca X va Xz cua SEQ ID NO:2.

Theo cac phuong an nhét dinh, thinh phan tuong tu chudi B insulin bao gdm céc
cai bién so véi trinh tu axit amin cia chudi B cua phén tir insulin nguoi ¢ X4 va Xs cua
SEQ ID NO:1; va thanh phan tuong tu chudi A insulin bao gdm céc cai bién so véi trinh

tu axit amin cua chudi A insulin nguoi & ca X1 va Xz ctia SEQ ID NO:2.

Theo cac phuong an nhét dinh, thanh phén tuong tu chudi B insulin chira trinh tu
SEQ ID NO:1, trong d6: X1 1a F; X2 1a V; X3 1a N hodc D; X4 12 E; X5 1a H; va thanh
phan tuong tu chudi A insulin bao gdm céc cai bién so Vv6i trinh tu axit amin ctia chudi

A insulin nguoi & ca X va X, ctia SEQ ID NO:2.

Theo céc phuong 4n nhét dinh, thanh phan tuong tw chudi B insulin bao gdm cai
bién so v&i trinh tu axit amin ctia chudi B cta phéan tir insulin ngudi ¢ timg Vi tri trong
s6 cac vi tri X4, Xs, Xe, X7, Xs, va Xo ctia SEQ ID NO: 1; va thanh phﬁn tuong tu chudi
A insulin bao gdm c4c cai bién so v6i trinh tu axit amin ctia chudi A insulin nguoi & ca

X va Xz cua SEQ ID NO:2.

Theo cac phuong an nhit dinh, thanh phan tuong tu chudi B insulin ¢6 trinh tu
SEQ ID NO:1, trong dé: X 12 F; Xz 12 V; X5 1a N hodc D; X4 1a E; Xs 1a H; va Xe-Xo
m&i nhém 13 G: va thanh phin tuong tu chudi A insulin bao gdm céc cai bién so voi

trinh tu axit amin ctia chudi A insulin nguoi ¢ ca X; va Xz cua SEQ ID NO:2.

Theo cac phuong an nhit dinh, thanh phan tuong tu chudi B insulin bao gdm it
nhét mot cai bién so v6i trinh tu axit amin cia chudi B clia phén tir insulin ngudi ¢ X4
hoic Xs ctia SEQ ID NO:1, va it nhét mot cai bién so v&i trinh tu axit amin cia chubi B
ctia phén tir insulin ngudi ¢ Xe, X7, Xs, hodc Xocua SEQ ID NO:1; va thanh phan tuong
tu chudi A insulin c6 trinh ty SEQ ID NO:2, trong do: Xi laT hodc T; Xz 1aD; X3 1a G;
va X4 khong cé mat.

Theo cac phuong an nhit dinh, thanh phan tuong tu chudi B insulin bao gdm it
nhét hai cai bién so véi trinh tu axit amin ctia chudi B ctia phan tir insulin ngudi ¢ X,
X7, Xs, hodc Xoctia SEQ ID NO:1; va thanh phﬁn tuong tu chudi A insulin ¢ trinh tu
SEQ ID NO:2, trong d6: X1 1a I hodc T; X2 1a D; X3 1a G; va X4 khong cé mit.
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Theo céac phuong an nhét dinh, thanh phan tuong tu chudi B insulin bao gdm cac
cai bién so v&i trinh tu axit amin ctia chudi B ctia phan tir insulin ngudi & X, X7, Xs, va
Xocta SEQ ID NO:1; va thanh phén tuong tu chudi A insulin ¢6 trinh tu SEQ ID NO:2,
trong d6: X1 12 I hogc T; X2 12 D; X513 G; va X4 khdng c6 mat.

Theo cic phuong 4n nhét dinh, thanh phén trong ty chudi B insulin c6 trinh ty axit
amin néu trong SEQ ID NO:1 trong d6 Xe-Xo mdi nhém 1a G, trong dé: X lal hodc T;
X, 1aD; X3 1a G; va X4 khong c6 mat.

Theo cac phuong an nhét dinh, thanh phan tuong tu chudi B insulin bao gdm cac
cai bién so vé6i trinh tu axit amin ctia chudi B cua phén tir insulin ngudi & X4 va Xs cua
SEQ ID NO:1; va thanh phz‘fm tuong tu chudi A insulin ¢é trinh tu SEQ ID NO:2, trong
d6: X, 1a T hodce T; X» 1a D; X3 1a G; va X4 khong ¢6 mat.

Theo cac phuong an nhét dinh, thanh phan twong tu chudi B insulin chira trinh tu
SEQ ID NO:1, trong d6: X1 1a F; X212 V; X3 1a N hodc D; X4 13 E; X5 la H; va thanh
phén tuong tu chudi A insulin ¢6 trinh tu SEQ ID NO:2, trong do: XilaThoac T; Xz 1a
D; X3 1a G; va X4 khdng c6 mat.

Theo céac phuong an nhét dinh, thanh phan tuong tu chudi B insulin bao gdm cai
bién so véi trinh tu axit amin cta chudi B ctia phan tir insulin nguoi & timg vi tri trong
s6 cée vi tri Xa, Xs, Xs, X7, Xs, va Xo ctia SEQ ID NO:1; va thanh phén tuong tu chudi
A insulin ¢6 trinh tu SEQ ID NO:2, trong d6: X 12 T hodc T; Xz 1a D; X3 la G; va X4

khong c6 mat.

Theo cac phuong an nhét dinh, thanh phén tuong tu chudi B insulin ¢ trinh tu
SEQ ID NO:1, trong d6: Xi 1aF; Xa1a V; Xz la N hoic D; X4 1a E; X5 1a H; va Xe-Xo
mdi nhém 13 G; va thanh phén tuong tu chudi A insulin ¢6 trinh tw SEQ ID NO:2, trong
d6: X; 12T hodc T; X2 1a D; X3 1a G; va X4 khong c6 mét.

Theo céc phuong 4n nhét dinh, cdu lién két peptit th nhat (Z2) chira trinh tu axit
amin: X;GX2GGGG, trong d6 X 12 G hodc khong cé miat; va X2 1a G, S ho#c khong cd
mit (SEQ ID NO:3).

Theo cac phuong an nhat dinh, chit chu van thu thé insulin, tac 13, Z1-Z»-Z3 trong

protein dung hop duoc mo ta trén déy, chira trinh tu axit amin:
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X1 X2X3QHLCGSHLVEALX4LVCGERGFX5YXsX7XsXoX10GX11GGGGGIVEQCCT
SX12CSLX13QLENYCX14X15

trong d6 X 1a F, Q hodc A; X214 V hodc G; X3 1aN, K, D, G,Q,AhoacE; X4 1aE, Y,
Q, hodc H; X5 1a H hoac F; Xs1a G, T, S, H, V hodc khong c6 mat; X714 G, E, P, K, D,
S, H hodc khong c6 mit; Xs 1a G, E, K, P, Q, D, H hoac khong cé mat; Xola G, T, S, E,
K, A hoic khong cé mit; Xio 12 G hodc khong cé mit; X1 1la G, S hoac khdng cé mat;
Xi21a T hoac I; Xi31aD, Y, Q hodc E; Xi41a G, N, S hodc A; va Xis 1a axit amin bét ky
¢6 trong tu nhién, hodc khong cé mit, voi diéu kién 1a it nhét mot trong s6 X4, Xs, X,
X5, X, hodc Xo 1an luot phai 13 axit amin khc véi axit amin da duoc thy, & vi trf Bis,
Bas, Ba7, Bas, B2g hodce Bso cua chudi B cuia phan tr insulin ngudi, va hon niia véi didu
kién 1a néu X1 1a N, thi X;s phai 13 axit amin khong phai G hodc N (SEQ ID NO:4).
Theo cac phuong an duoc uu tién nhét dinh, chit chu van thu thé insulin, tic 12
71-Z2-75 trong protein dung hop duge md ta trén day co trinh tu axit amin sau:
FVNQHLCGSHLVEALELVCGERGFHYGGGGGGSGGGGGIVEQCCTSTCSLDQ
LENYCG (SEQ ID NO:5).
Theo cac phuong an nhét dinh, cAu lién két peptit thu hai la peptit c6 tir 10 dén

25 axit amin, trong do it nhat 50% s axit amin nay 1a cac gbc G. Theo cac phuong an
nhét dinh, cau lién két peptit thir hai 13 peptit chira trinh tu axit amin [GGGGX]», trong
46 X 12 Q, E hodc S; va trong d6 » 1a 2-5. Theo cac phuong 4n nhét dinh, cdu lién két
peptit thir hai chira trinh tu axit amin:
GGGGX1GGGGX2GGGGX3GGGGX4Xs5Xe6
trong d6 X, 12 Q hodc E; X2 1a Q hodc E; X3 1a Q hodc E; X414 G, E, Q hoic khdng cé
mit; Xs 12 G hodc khong cé mit; va X la G hodc khong c6 mat (SEQ ID NO:6).

Theo céc phuong an dugce uu tién nhét dinh, cdu lién két peptit thir hai ¢6 trinh tu
axit amin:
GGGGQGGGGQGGGGQGGGGG (SEQ ID NO:7).

Theo cac phuong an nhét dinh, ving Fc ctia IgG ngudi chira cidc méanh tor mot chudi
nang cua khang thé IgG. Biéu dd cua protein dung hop chira ving IgG nhu vay duoc
dua ra trong biéu dd (A) & Fig. 2. Theo cac phuong n khéc, ving Fe cla IgG nguoi
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chtra c4c manh tir hai chudi ning cta khang thé IgG. Biéu dd cua protein dung hop chira

vung IgG nhu vay duoc dua ra trong bidu db (B) & Fig. 2.

Theo cac phuong an nhét dinh, ving Fe cua IgG ngudi la ving Fe tir khang thé
IgG1, IgG2 hodc IgG4.

Theo cac phuong 4n nhit dinh, ving Fe ciia IgG ngudi 1a viing Fe tir khéng thé

IgG1 chua trinh tu axit amin sau:

CPPCPAPELLGGPSVXLX,PPKPKDTLMISRTPEVTCX3VX4sDVSHEDPEVKEFN
WYVDGVEVHNAKTKPREEQYXsSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGXGs

trong d6 X1 1a F, Q hodc E; X2 1a F, Q hodc E; X31a V hodc T; X41a Vhoac T; Xs1a N,
D hodc Q; va

X 12 K ho#c khong ¢6 mat. (SEQ ID NO:8)

Theo cac phuong an nhat dinh, viing Fc cua IgG chira trinh tu axit amin néu trong
SEQ ID NO:8 v con chira thém mot sb hogc tit ca cac axit amin ma c6 thé duge phat
hién trong trinh tu Fc cua IgG1 kidu dai v& phia dau tan cting Ncua gbc C & vitri 1 trong

SEQ ID NO:8.

Tét hon, néu ving Fe cta IgG ngudi 14 tir khang thé 1gG2 hozc 1gG4.

Theo cac phuong 4n nhat dinh, ving Fc cua IgG ngudi 1a ving Fe tir khang thé
IgG4 chira trinh ty axit amin sau:

PCPPCPAPEAAGGPSVXLX,PPKPKDTLMISRTPEVTCX3VXsDVSQEDPEVQF
NWYVDGVEVHNAKTKPREEQFXsSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KGLPSSIEK TISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSXsLTVDKSRWQEGNVFSCSVMHE
ALHNHYTQKSLSLSLGX>

trong d6 X1 12 F, Q hodc E; X2 F, Q hodc E; X312 V hodc T; X4 12 Vhodac T; Xs1aN, D
hodc Q; Xs 14 R, ho#ic K; X7 12 K hodc khong cé mit. (SEQ ID NO:9)
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Theo cac phuong an nhat dinh, ving Fc cua IgG chira trinh tu axit amin néu trong
SEQ ID NO:9 va con chira thém mot s6 hodc tAt ca cac axit amin ma c6 thé dugc phat
hién trong trinh tu Fc cua IgG4 kiéu dai vé phia dau tan cung N cua géc Covitri 1
trong SEQ ID NO:9. Theo cac phuong an nhét dinh, ving Fc cua IgG nguoi chira trinh
tu axit amin néu trong SEQ ID NO:9, trong d6 X1 1a F; X» IAF; X51aV; XslaV; Xs la
N; X6 1a R; va X7 khong cé mat.

Theo céc phuong an nhét dinh, ving Fc cta 1gG nguoi 1a ving Fc tir khang thé

IgG2 c6 trinh tu axit amin sau:

ECPPCPAPPVAGPSVXLX,PPKPKDTLMISRTPEVTCX3VX4DVSHEDPEVQFN
WYVDGVEVHNAKTKPREEQFXsSTFRVVSVLTVVHQDWLNGKEYKCKVSNK
GLPAPIEK TISK TKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPMLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGXs

trong d6 X1 12 F, Q hodc E; X2 1a F, Q hodc E; X3 14V hoac T; X4 1a V hoac T; Xs1a N,
D hodc Q; va Xe 12 K hozc khong c¢6 mit. (SEQ ID NO:10)

Theo cac phuong an nhét dinh, ving Fc ctia IgG chta trinh tu axit amin néu trong
SEQ ID NO:10 va con chira thém mot s6 hodc tAt ca cac axit amin ma co thé dugc phat
hién trong trinh tu Fc ctia IgG2 kiéu dai v& phia dau tan cting N cla gbc E ¢ vitri 1 trong
SEQ ID NO:10. Theo cac phuong an nhét dinh, ving Fc cua [gG nguoi chira trinh tu
axit amin néu trong SEQ ID NO:10, trong d6 X; 1a F; Xa 1a F; X3laV; XslaV; Xsl1a

N; va X khdng c6 mat.
Theo cac phuong an nhét dinh, protein dung hgp chua trinh ty axit amin:

X1X2X3QHLCGSHLVEALX4LVCGERGFXsYX6X7X8X9X1oGX11GGGGGIVEQCCT
SX1,CSLX13QLENYCX 14X 15GGGGX16GGGGX17GGGGX1sGGGGX19X20X21 X22CP
PCPAPX23X24AGX25sPSVFLFPPKPKDTLMISRTPEVTCVVVDVSX36EDPEVQFN
WYVDGVEVHNAKTKPREEQFENSTX27RVVSVLTVX2sHQDWLNGKEYKCKVS
NKGLPX20X30IEKTISK X31KGQPREPQVYTLPPS X3, EEMTKNQVSLTCLVKGFY
PSDIAVEWESNGQPENNYKTTPPX33LDSDGSFFLYSX5LTVDKSRWQX35GNV
FSCSVMHEALHNHYTQKSLSLSX36G
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trong d6 X1 1a F, Q hodc A; Xz 1a V hodc G; X3 1aN, K, D, G,Q,AhoacE; X41aE, Y,
Q, hoac H; X5 1a H hodc F; Xs1a G, T, S, H, V hodc khong comat; X71aG,E, P, K, D,
S, H hodc khéng c6 mit; Xs 12 G, E, K, P, Q, D, H hodc khdng ¢ mat; Xo 1aG,T,S,E,
K, A hoic khong c6 mit, véi didu kién 12 it nhét mot trong s6 X4, Xs, Xe, X7, Xs, hodc
Xo 13 axit amin khong phai 1a axit amin c6 mat lan luot & vi tri Bis, Bas, B27, Bas, Bag
hodc B3o ctia chudi B insulin ngudi; Xio 1a G hodc khong c6 mat; X114 G, S hodc khong
c6 mat; X2 1a Thodc I; X131a D, Y, Q hodc E; X141 G, N, S hodc A; Xis la axit amin
bét k¥ c6 trong tu nhién, hodc khong c6 mat, véi diéu kién 1a néu X4 12 N, thi X5 phai
1a axit amin khoéng phai G hodc N; X6 1a Q hodc E; X171 Q hodc E; Xi3 12 Q hodc E;
X9 12 G, E, Q hodc khong c6 mit; X2 12 G hodc khong c6 mét; Xa 12 G hoac khong c6
mit; X2z 14 E hodc P; X23 12 E hodc P; Xa4 12 A hode V; Xos 1a G hodc khong cé mat; Xoe
12 Q hodc H; X712 Y hodc F; Xag la L hodc V; X9 12 S hoic A; X30 1a S hoac P; X351 1a
A hodc T; X32 12 Q hodic R; X33 12 V hodc M; X34 1a R hoac K; X35 1a E hoac Q; va X3
1a L hoac P (SEQ ID NO:11).

Theo cac phuong an nhét dinh, sang ché dé xuit protein dung hop dugc chon tir
nhém gdm SEQ ID NO:12, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ ID
NO:19, SEQ ID NO:20, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:23, va SEQ ID
NO:24.

Theo mdt phuong én dugc uu tién, protein dung hop ¢6 trinh ty axit amin:

10 20 30 40 50 60
FVNQHLCGSHLVEALELVCGERGFHYGGGGGGSGGGGGIVEQCCTSTCSLDQLENYCGGG
70 80 90 100 110 120
GGQGGGGQGGGGQGGGGGECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
130 140 150 160 170 180
HEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKG
190 200 210 220 230 240

LPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP
250 260 270 280 290
ENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHYTQKSLSLSPG
(SEQ ID NO:12).
Theocécphuongénnhétdhﬂycécpnﬁehldunghoptheoséngchécélnétédang
dhn&Iﬁéudécﬁadhnenhuvéyduqcduaranongkn&ldé(C)6Iﬁg.2.TheocéCphuong

4n nhét dinh, dime 1a homodime, trong d6 céc trinh tu axit amin cua hai protein dung
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hgp ma tao ra dime Ia gidng nhau. Theo cdc phuong 4n nhét dinh, dime 14 heterodime,

trong d6 cac trinh tu axit amin cta hai protein dung hop ma tao ra dime 1a khac nhau.

Theo cac phuong an nhit dinh, dugc phdm theo sing ché chua protein dung hop
theo sang ché, chit dém, chét hoat dong bé mit, va chét déng truong. Theo cac phuong
4n nhit dinh, chit dém 13 axit xitric va/hodc Xitrat, chét hoat dong bé mit 14 polysorbat
80, va chét déng truong 12 manitol. Theo cac phuong an nhat dinh, d6 pH cua dugc
phdm nam trong khoang tir khoang 5,5 dén khoang 8,0. Theo céc phuong 4n nhét dinh,
d6 pH nam trong khoang tir khoang 6,0 dén khoang 7,4. Theo cac phuong 4n nhéat dinh,
d6 pH nam trong khoang tir khoang 6,0 dén 6,75.

Theo cac phuong an nhét dinh, duoc phém nay con chtra thém thanh phﬁn hoat
tinh bd sung. Theo c4c phuong an nhét dinh, thanh phan hoat tinh b6 sung 14 chat tri liéu
dua trén incretin. Theo cdc phuong dn duge uu tién nhét dinh, chét tri liéu dua trén

incretin 1a chat chti van GLP-1R. Tét hon, néu cht cht vAn GLP-1R la dulaglutide.

Theo cac phuong an nhit dinh, phuong phap theo sang ché bao gdm bude cho sir
dung luong hitu hiéu diéu trj protein dung hop mdi ngay mot 1an. Theo cac phuong 4n
duoc uu tién, lugng hitu hiéu diéu tri cia protein dung hop duoc sir dung mdt 14n mot
tudn. Theo cac phuong 4n nhét dinh, lugng hitu hiéu diéu tri cua protein dung hop duge
st dung mot 1an mot thang. Theo cac phuong dn nhét dinh, sang ché dé xuit phuong
phép diéu tri cho bénh nhan méc bénh dai thao dudng trong khi 1am giam dugc nguy co
ha dudng huyét va/hodc ting trong, bao gdm budc cho bénh nhan st dung lugng huu

hiéu diéu tri protein dung hop theo sang ché.

Séang ché cling dé xuét phuong phap diéu tri cho bénh nhan méc bénh dai thdo
dudng, bénh béo phi, r6i loan m& mau, va/hodc hdi chimg chuyén hoa, bao gﬁ‘)m bude
cho sir dung lugng huu hiéu diéu tri protein dung hop theo sang ché két hop véi thanh
phan hoat tinh bd sung. Protein dung hop va thanh phan hoat tinh bd sung theo cic
phuong an nhu vay c6 thé duoc str dung ddng thoi, theo thr tu hodc trong mot dang bao
ché két hop don nhét. Theo cdc phuong 4n nhét dinh, thanh phan hoat tinh bd sung 1a
chét tri liéu dua trén incretin. Theo cac phuong dn duge uu tién nhat dinh, chét tri liéu
dua trén incretin 1a chét chu van GLP-1R. Tét hon, néu chat chu van GLP-1R 1a

dulaglutide. Theo cac phuong an nhét dinh, t6 hop nay duge st dung mot 14n mot ngay.
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Theo cac phuong an duge uu tién, td hop nay dugc sir dung mot 14n mot tudn. Theo céc

phuong an nhét dinh, t6 hop nay duogc su dung mot 14n mot thang.

Theo cac phuong an nhét dinh, sang ché dé xuit a protein dung hop theo sang ché
d sir dung trong didu tri bénh d4i thao dudng, bénh béo phi, rdi loan m& méu hode hoi
ching chuyén héa. Theo cac phuong 4n nhét dinh, sang ché dé xuét a protein dung hop
theo sang ché d@é sur dung trong diéu tri hodc ngan ngira tinh trang ¢ lién quan dén bénh
tiéu dudng duge chon tir nhém gém bénh tim, dot quy, bénh than, bénh vdng mac, va
bénh than. Theo cac phuong an nhét dinh, sang ché dé xuét a protein dung hop theo sang
ché dé sir dung trong diéu tri cho bénh nhan mac bénh di thao dudng trong khi lam
giam dugc nguy co ha dudong huyét va/hodc ting trong, bao gdm bude cho bénh nhén
stir dung protein dung hop theo sang ché. Theo cac phuong 4n nhét dinh, protein dung
hop theo sang ché duoc dé xuét dé sir dung két hop dong thoi, riéng r& hodc theo thir tu
v61 thanh ph?m hoat tinh khac. Theo cac phuong an nhét dinh, thanh phﬁn hoat tinh bd
sung la chét tri liéu dua trén incretin. Theo cac phuong an dugc uu tién nhét dinh, chét

tri liéu dua trén incretin la chit cht van GLP-1R.

Theo céac phuong an nhét dinh, sang ché dé xuét viée str dung protein dung hop
theo sang ché dé san xuét thudc dé diéu tri bénh déi thio dudng, bénh béo phi, ri loan
m& méu hoic hdi chimg chuyén héa. Theo cac phuong an nhét dinh, sang ché dé xuét
viée str dung protein dung hop theo sang ché dé san xuét thubc dé diéu tri hodc ngéan
ngt‘ra tinh trang lién quan dén bénh tiéu dudng duoc chon tir nhém gém bénh tim, dot
quy, bénh than, bénh vong mac, va bénh thén. Theo cac phuong an nhét dinh, sang ché
dé xuét viéc sir dung protein dung hop theo sang ché dé san xuit thudc dé didu tri bénh
d4i thao duong trong khi lam giam dugc nguy co ha duong huyét va/hoic ting trong,
bao gdm budc cho bénh nhéan sir dung protein dung hop theo sang ché. Theo cac phuong
4n nhét dinh, sang ché d& xuat viéc st dung protein dung hop theo sang ché dé san xuit
thubc d& didu tri bénh dai thao dudng, bénh béo phi, rdi loan m& méu hogc hdi chimg
chuyén hoa, trong d6 thubc nay dugc str dung két hop dong thoi, riéng r& hodc theo thir

tu véi thanh phﬁn hoat tinh khac.

Nhu duoc sir dung trong ban md ta, thuat ngir “chét chu van thu thé insulin” chi
protein ma lién két va hoat hoa thu thé insulin, dan dén 1am giam muc glucoza huyét

va/hodc kim ham su giai phéng glucoza & gan, cac dac trung ma c6 thé duoc kieém tra
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va xac dinh bﬁng cach sir dung céc k¥ thuat da biét, nhu cac k¥ thuat duoc thé hién trong
cac nghién ctru duge md ta dudi day.

Phan chét cht vén thu thé insulin ctia cdc protein dung hop theo séng ché bao gdm
thanh phén twong tw chudi B insulin va thanh phin tuong tu chudi A insulin. Nhu dugc
stir dung trong ban mo ta, thuat ngir “chudi A insulin” va “chudi B insulin” chi cac chudi
A va B cuta phan tir insulin ngudi (CAS No. 11061-68-0) ma cac trinh tu tu nhién kiéu
dai ctia chung 1a da biét 1. Chudi A insulin ngudi gdm c6 21 axit amin, trong linh vue

nay goi 1a A1-Az1, ¢6 trinh tu sau:
GIVEQCCTSICSLYQLENYCN (SEQ ID NO:13).

Chudi B insulin ngudi gdm c6 30 axit amin, trong linh vuc nay goi 1a B1-Bso, ¢6

trinh tu sau:
FVNQHLCGSHLVEALYLVCGERGFFYTPKT (SEQ ID NO:14).

Trong phan tr insulin nguoi, cac chudi A va B duoc két ndi bang hai lién két
disulfua, CysA7-CysB7 va CysA20-CysB19. Chudi A c6 mot lién két disulfua ndi chudi
& CysA6-CysAll.

Dé dat duoc profin hoat dong theo thoi gian kéo dai nhu mong mudn, chit cha van
thu thé insulin ctia protein dung hop theo sang ché phai duy tri trong hé tudn hoan, va
¢6 kha ning tuong tac véi thu thé insulin trong mot khoang thoi gian kéo dai. Pé cac
protein dung hop theo sang ché duy tri dugc trong hé tudn hoan trong khoang thoi gian
mong mudn, su bai xuét cac protein dung hop phai duge gidm thiéu. Hai duong chinh
d8 bao xuét insulin 12 thanh thai & than va thanh thai qua trung gian thu thé insulin. See
Iglesias P, et al. Diabetes Obes. Metab. 2008;10:811-823. D& giam thidu su thanh thai
& than, can c¢6 phan tir véi kich thuge thity luc it nhét khoang nhu kich thudc ctia albumin
huyét thanh nguoi, va kich thude thuy luc nhu viy duge tao ra trong cac protein dung
hop theo sang ché nho ving Fe cua IgG nguoi. Nhu dbi véi thanh thai qua trung gian
thu thé, protein dung hop khong thé qua hiéu luc & thu thé insulin ma din dén su thanh
thai qua trung gian thy thé nhanh hon mong mudn, tuy nhién protein dung hop phai du
hiéu luc dé tao ra kha niang kiém soat glucoza du véi lidu c6 thé thuc hién duoc trong
thuong mai. Do d6, hiéu luc cta protein dung hop phai dugc can bé“xng mot cach than
trong, va cAu truc ctia protein dung hop theo sang ché cho phép né dat dugce su can bang

nhu vay.
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Céc phan tir insulin ¢6 xu huéng tu két hop thanh céc dime va hexame. Mot s6 vai
tro da duoc dé xuét cho xu huéng tu két hop, bao tdn vé mit tién hoa cua insulin, bao
gdm: (1) 6n dinh v& hoa hoc va nhiét do ctia phan tir trong qua trinh bao quan trong
khong bao ndi bao; (2) bao vé insulin monome khoi xo hoa in vivo; (3) thay thé dé 6n
dinh véi su hd tro ctia chaperone va gép cudn trong qua trinh biéu hién noi bao; va’hodc

(4) chu yéu dé di chuyén khi bai tiét. Tuy nhién, dang hoat dong ctia insulin la monome.

Xu huéng tu két hop clia cdc phén tir insulin, va sy bat hoat ciia cc phan tir tur két
hgp nhu vay 1a c6 lién quan dén sang ché, vi viing Fec ctia IgG ngudi cling c6 xu hudng
tu két hop dé tao ra dime, thuong 1a két hop cong hoa tri thong qua céc lién két disulfua
trong vung ban 18, va cac dime nhu vay dugce tao ra tir cac vung Fe clia [gG ngudi trong
céc protein dung hop theo sang ché. Két qua cua su dime hoa cac ving Fe ctia IgG ngudi
13 hai “nhénh” ctia chét cha vén thu thé insulin rat gﬁn v6i nhau, va do do tdn tai voi
ndng do tuong dbi cao. Trong trudng hop insulin nguoi, su rAt gan nhu vay c6 thé din
dén xu hudng tu két hop, hodc dime hoa, cua cac géc insulin, anh hudng dén hoat tinh
ctia phén tir. Biéu dd dime protein dung hop Fc v6i cdc nhanh gbc insulin dd tu két hop,
hay dime hda, dugc dua ra trén bidu dd (D) & Fig. 2. Xu hudng tu két hop cua cac phan
tir insulin ciing c¢6 thé dan dén su tu két hop, hodc dime hoa cua cac gbc insulin tir nhiéu
hon mdt dime protein dung hop Fc; biéu dd vé dime cta hai dime protein dung hop Fc
vé6i cac gbe insulin tu két hop, hay dime hoa dugc dua ra trong biéu dd (E) ¢ Fig. 2. Hon
nita, cac gbc insulin cua nhiéu hon hai dime protein dung hop Fc cling ¢6 thé tu két hop
theo cach nhu vay dé tao ra, vi du, trime gém ba dime, hodc tham chi céac thé két tu bac

cao hon gom nhiéu hon ba dime.

Tuy nhién, phan chét cht van thu thé insulin cua protein dung hop theo sang ché
it ¢6 xu huéng tu két tu hodc dime hoa, va do d6 cac dime protein dung hop gdm céc
protein dung hop theo sang ché ¢ xu huéng uu tién cAu triic duge mo ta trong biéu o
(C) cta Fig. 2, tréi véi cac cAu tric duge md ta trong biéu do (D) va (E) cta Fig. 2. Do
do, trong khi sang ché dé xudt dime gdm hai protein dung hop, “nhanh” chat chti van
thu thé insulin ctia mdi protein dung hop trong dime nay chu yéu van giit dugc trang
thai monome, nhu dugc mo ta, vi du trong biéu dd (C) cta Fig. 1, va do d6 c6 kha ning

tuong tac véi thu thé insulin nhiéu hon.

Trong cac protein dung hop theo sang ché, thanh phan tuong tu chudi B insulin

trong chat ch vén thu thé insulin bao gom mét hodc nhiéu cai bién ¢ trinh tu axit amin
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cta chudi B insulin ngudi. Cu thé, dé giam xu hudng tu két hop hay dime héa cua cac
phén cht chu van thu thé insulin, thanh phﬁn tuong tu chudi B insulin bao gém mot
hodc nhiéu cai bién tir chudi B cta phén tir insulin ngudi & cac vi tri Bs, Bas hoac Ba7-
30, ma ¢ trong SEQ ID NO:1 1an luot dudi dang vi tr X4, Xs va Xe-o. Vi du: X4 (tuwong
ung voi Bie trong chudi B ctia phan tr insulin nguoi) c6 thé duoc cai bién thanh E, Q
hodc H; Xs (twong Uing v6i Bas trong chudi B ctia phan tlr insulin nguoi) cd thé dugc cai
bién thanh H; X6 (twong tmg vGi Bas trong chudi B ctia phén tir insulin nguoi) c6 thé bi
x6a bd hodc cai bién thanh G, S, H hodc V; X7 (tuong Umg v&i Bag trong chudi B cla
phan tir insulin ngudi) ¢6 thé bi x6a bé hodc cai bién thanh G, E, K, D, S hodc H; Xs
(twong Ung vGi Bag trong chudi B ctia phén tlr insulin nguoi) cé thé bi x6a bd hoic cai
bién thanh G, E, P, Q, D hoic H; va Xy (twong ung voi Bso trong chudi B clia phén tur
insulin nguoi) cé thé bi x6a bod hoic cai bién thanh G, S, E ho#ic K. Ngoai viéc giam xu
hudng tu két tu ctia céc ph.;fln chét chu van thu thé insulin portions, cac cai bién & vi tri
Bis va Bos trén thanh phan tuong tu chudi B insulin — 1an lugt 1a X4 va Xs cua SEQ ID
NO:1 — ciing ¢6 thé duoc tao ra dé diéu chinh hidu luc, cai thién kha nang biéu hién, cai
thién do dn dinh héa hoc va/hodc vt ly, cai hién kha ndng bao ché cua céc protein dung
hop véi céc ta duge thuong duoc st dung va/hodc dé loai trir su loai amit héa. Thanh
phan tuong tu chudi B insulin ciing c6 thé bao gdm céc cai bién khéc vi nhing 1y do
nay. Tham chiéu dén cac bién trong SEQ ID NO:1, céc cai bién nhu vay bao gdm: cic
cai bién Xi (twong tng véi Bi trong chudi B ctia phan tlr insulin nguoi) thanh Q hodc A;
cac cai bién Xz (twong Gmg véi Ba trong chudi B cua phan tir insulin nguoi) thanh G;
va/hoic cai bién X3 (twong ng v6i Bs trong chudi B ctia phan tUr insulin nguoi) thanh

K, D hoac G.

Theo céc phuong an dugc uu tién nhét dinh, thanh phan tuong tu chudi B insulin
bao g?)m nhiéu hon mot cai bién trinh tu axit amin chudi B insulin ngudi & céc vi tri X4,
X5 va Xg.0 cia SEQ ID NO:1. Theo mdt phuong an duge uu tién, X4 1a E va Xs 1a H.
Theo cac phuong an nhét dinh, trinh tu axit amin cta Xe-Xo ctia SEQ 1D NO:1 dugc
chon tir nhém gdém: GGES, GGGS, GGDS, GGEG, GGGG, SSES, SSGS, GGEE,
GGGE, GGEK, GGGK, TPGS, TGGS, HGES, GHES, GGHS, GGEH, HGGS, GHGS,
GGGH, GGDD, VGES, TEET, TKPT, GGGG, TGGG, TPGG, EPKT, TDKT, TPGS,
EGGS, EGES, EEES, EPES, EPEP va GGDD. Theo cac phuong an dugc vu tién, trinh
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tu cua bdn axit amin nay 12 GGGS, GGGG hodc TEET. Theo cdc phuong 4n dac biét
duoc uu tién, X4 1a E, X5 1a H va Xe.9 1a GGGG.

Can luu y rﬁmg, trong khi Xs-Xo cua SEQ ID NO:1 dugc md ta trén day la chua
d4u tan cing C cta thanh phan tuong tu chudi B insulin (Z1), 4c axit amin nay khong
dong vai tro then chbt d6i vé6i hoat tinh cua céc protein dung hop 6 thu thé insulin, va
do d6 theo cach khéc c6 thé dugce xem la phan kéo dai cua cau lién két peptit thit nhét
(Z2). Vi du, trong ngft canh ctia SEQ ID NO:4, Xe-Xo co thé duoc xem 12 phan ctia thanh
phdn tuong tu chudi B insulin hodc cAu lién két peptit thi nhAt trong chat cht van thu

thé insulin dé.

Trong cac protein dung hop theo sang ché, thanh phéan tuong tu chudi A insulin
trong phﬁn chit cht van thu thé insulin ¢6 thé bao gém mot hodc nhiéu cai bién & trinh
tur axit amin ctia chudi A insulin ngudi duge du dinh dé cai thién d on dinh héa hoc va
vat ly, diéu chinh hiéu luc, va/hodc tang cuong kha nang biéu hién. Tham chiéu dén cac
bién trong SEQ ID NO:2, cé4c cai bién nay bao gom: cai bién X (twong g v&i Ao
trong chudi A ctia phén tir insulin nguoi) thanh T cai bién X, (tuong tmg v&i A4 trong
chudi A ctia phan tir insulin ngudi) thanh D, Q hodc E; va/hodc cai bién X (tuong Ung
v6i A trong chudi A ctia phén tir insulin nguoi) thanh G, S hodc A. Theo mdt phuong

an duoc uu tién, X;1a T, X2 1aD, va X314 G.

Hon nita, dé tranh sy loai amit hoa cling nhu su phén cit hoa hoc va/hodc phin
giai protein, néu axit amin & vi tr 21 trong thanh phan tuong tu chudi A insulin trong
chét chi van thu thé insulin, tic 13, X5 trong SEQ ID NO:2, 1a N — axit amin ma c¢6 mat
& vi trf tuong Gng trong phan tir insulin nguoi — axit amin nay phai khong dugc nbi tiép
& phia du thn cing C bai axit amin nhét dinh, nhu G hogc N, hodc theo cac phuong dn
nhét dinh, P, S, V hodc L. Xem, vi du, Vlasak J, lonescu R., MAbs. 2011 May-Jun;
3(3):253-63. Fragmentation of Monoclonal Antibodies. Cén luu y rang trong khi yéu
ciu nay duogc dua ra d6i v6i protein dung hop thir nhéit dugc mo ta trén day trong ngi
canh cac lua chon vé vi tri X4 va Xs trong SEQ ID NO:2, lién quan dén thanh phén tuong
tu chudi A insulin, khong nhét thiét phai xem gdc khdng phai glyxin ndi tiép bang gdc
asparagin & vi tri 21 trong thanh phan tuong tu chudi A insulin 12 mdt phan ctia chét chu
van thu thé insulin, trai v6i cAu lién két peptit thir hai. Vi du, theo ngit canh cua SEQ ID

NO:11, gbe twong tmg véi vi tri 21 trong phén tuong tu chudi A dugc biéu thi bang X4,
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va axit amin X5 sau ddy c6 thé dugc xem la mot phan ctia chat chti vén thu the insulin

hodc cua cAu lién két peptit thir hai.

Nhu da md ta trén day, trong cac protein dung hop theo sang ché, gbc & dau tan
cung C cua thanh phdn tuong tu chudi B insulin dugc dung hop truc tiép voi gbe dau
tan ciing N cia cau lién két peptit thir nhit va gbc dau tan cing C cua cu lién két peptit
thir nhat duge dung hop truc tiép véi gbc dau tan cing N cua thanh phin tuong tu chudi
B insulin. Cau lién két peptit thir nhét phai tao ra di do linh hoat cho cac chét tuong tu
ciia chudi A va chudi B insulin d& thu dugc cdu tric can thiét dé lién két véi thu thé
insulin, nhung phai khong qua dai khién né tuong tac khong dii véi lién két d6. Do dai
va thanh phin ctia cu lién két peptit thir nht c6 thé dugc diéu chinh dé diéu chinh hi¢u
luc va/hodc khé ning biéu hién ctia cac protein dung hop. Theo mot ) phuong an, cau
lién két peptit thir nhét dai 5 dén 10 axit amin, it nhat 5 axit amin trong s6 d6 1a cac gbe
G. Theo céc phuong 4n nhét dinh, trinh tu axit amin ctia cau lién két peptit thir nhét dugc
chon tir nhém gdm: GGGGGG, GGGGG, EGGGGG, GEGGGG, GGEGGG,
GGGEGG, GGGGEG, GGGGGE, KGGGGG, GKGGGG, GGKGGG, GGGKGG,
GGGGKG, GGGGGK, HGGGGG, GHGGGG, GGHGGG, GGGHGG, GGGGHG,
GGGGGH, GGGGGA, GGGGGR, SGGGGG, GSGGGG, GGSGGG, GGSGGEK,
GGSGGGG va GGSGGG. Theo cac phuong an dugc uu tién nhét dinh, trinh tu ctia cau
lién két peptit thi nhét chira SEQ ID NO:3. Tét hon, néu trinh tu ctia cAu lién két peptit
thtr nhit 13 GGSGGGG (SEQ ID NO:15). Phin chit chi van thu thé insulin cla cdc
protein dung hop theo sang ché ciing bao gdm céc lién két disulfua dugc phat hién trong
phan tir insulin ngudi nhu d& mo ta trén day, tac 1a hai lién két disulfua két ndi véi céc
thanh phin twong tu chudi A va chudi B insulin & CysA7-CysB7 va CysA20-CysB19,
va lién két disulfua lién chudi trong thanh phén tuong tu chudi A insulin & CysA6-

CysAll.

Nhu da mo6 ta trén day, géc dau tan cing C cua phﬁn chét chu van thu thé insulin
cua cac protein dung hop theo sang ché dugc dung hop voi gbc dau tan cung N cua cau
lién két peptit thir hai, va gbc dau tan cting C clia cAu lién két peptit thir hai duge dung
hop truc tiép véi gbc dau tan cung N cua phan Fe. Tt hon néu cdu lién két peptit thi
hai giau glyxin, dé tao ra du do linh hoat vé cAu dang. THt hon néu cdu lién két peptit
th(r hai dai duédi 30 axit amin. Theo cac phuong an dugc uu tién nhét dinh, cAu lién két

peptit thir hai dai tir 10 dén 25 axit amin, vé6i it nhat 50% sd axit amin 1a gbe glyxin. Céu
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lién két peptit thir hai duge wu tién bao gdm trinh tu (GGGGXis) trong d6 Xis1a Q, E
hodc S van=2-5. Cau lién két peptit thit hai dugc uu tién hon c¢6 trinh tur axit amin néu
trong SEQ ID NO:6. Cau lién két peptit thtr hai dugc uu tién nhat ¢6 trinh tu axit amin
GGGGQGGGGQGGGGQGGGGG (SEQ ID NO:7).

Nhu duoc st dung trong ban mo ta, thut ngfr “ving Fe ctia IgG ngudi” ¢ nghia
nhu thudng dung cho thuét ngit nay trong linh vue mién dich hoc. Cu thé, thuat ngit nay
chi manh khéng thé IgG ngudi ma thu dugc bing céch loai b hai ving lién két khang
nguyén (manh Fab) tir khang thé. Cu thé, viing Fc bao gbm cac mién hang dinh CH2 va

CH3 ctia khang thé, va cling c6 thé bao gom mdt so hodc tat ca cac vung ban 1€.

Nhu d3 mo ta trén day, theo cac phuong an nhét dinh cta protein dung hop theo
sang ché, ving Fc ctia IgG ngudi chita cac manh cta ving hing dinh tir mot chudi ning
ctia khang thé 1gG, so dd mé ta ving ndy duoc dua ra trong biéu d6 (A) cta Fig. 2, va
theo cac phuong an khac, ving Fe ctia IgG nguoi chira cac manh ctia céc ving hing
dinh tir hai chudi ning cta khang thé IgG, so d6 md ta ving nay duoc dua ra trong biéu
dd (B) cuia Fig. 2. Theo phuong 4n nay, cic vung hing dinh cta hai chudi nang duoc két

hop v6i nhau thong qua cac twong tic khong cong hoa tri va cac lién két disulfua.

C6 bén 16p phu khang thé 1gG (G1, G2, G3, va G4) mdi 16p phu nay ¢6 cAu tric
khac nhau va chirc nang sinh hoc da biét 1a chirc ning tac dong. Cac chirc ning tac dong
nay thuong qua trung gian tuong tac voi thu thé Fc (FeyR) hodc bing cach lién két yéu
t6 bd thé Clq. Lién két v6i FeyR c6 thé dan dén su phan giai té bao qua trung gian té
bao phu thudc khang thé, trong khi d6 lién két véi cac yéu t6 bd thé co thé dan dén su
phén giai té bao qua trung gian bd thé. Céc cAu tric va dic tinh cta cdc ving Fe cua cac
16p phu IgG la da biét trong linh vuc nay. Céc protein dung hop theo sang ché co thé
chtra cac vung Fc tur 16p phu bét ky trong s6 céc 16p phu IgG, mic du G2 va G4 c6 hoat
tinh lién két thu thé va chiic ning tac dong thip hon so véi cac khang thé G1 va G3, va

do do6 dugc uu tién.

Nhu duoc st dung trong ban mo ta, thuat ngfr ving Fe ctia IgG ngudi cling bao
gff)m céc phié nban cua cac manh khang thé nhu vay ma da duoc cai bién, kéo dai va/hodc
cat cut, vi du, dé thay ddi cac dac tinh hodc dic trung nhu chic ning lién két b thé
va/hoiic thu thé Fe, chire ning tac dong, su hinh thanh lién két disulfua, sy glycosyl hoa,
tinh doc té bao qua trung gian té bao phu thudc khang thé (antibody-dependent cell-
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mediated cytotoxicity - ADCC), kha nidng san xuét, va/hoic do 6n dinh. Vi du, c4c ving
Fc cua IgG ngudi cua céac protein dung hop theo sang ché c6 thé dugc cai bién dé giam
hodc loai bo vi trf glycosyl héa lién két N, ma s& giam 4i lyc lién két Clq va doc tinh,
va ma c6 thé h3 tro tinh sinh mién dich, anh huong dén do on dinh cau dang va toc do
thanh thai in vivo, va/hodc cai bién céc chiic ning tac dong. Cac ving Fe cua IgG nguoi
cua cac protein dung hop theo sang ché ciing c6 thé c6 mot s6 hodc tat ca cac ving ban
18 ctia bi loai bd dé don gian hoa su dime hoa Fe qua trung gian disulfua. Céc vi du khac
vé nhitng thay ddi bao gdm su phosphoryl hoa, sulfat hoa, axyl hoa, glycosyl hoa, metyl
hoa, axetyl héa, amit hoa, va/hodc cac cai bién dé c6 thé tao ra cac phan tur heterodime.
Céc k¥ thuat dé thay ddi cAu tric va dac tinh ctia cac ving Fe IgG ngudi clia cac 16p phu

IgG la d3 biét trong linh vuc nay.

Bét ké chu triic cudi ciing ctia protein dung hop thé nao, ving Fc cua IgG nguoi
phai théa man dé kéo dai duoc thoi gian ban hiy trong huyét trong in vivo ctia chét chi
véan thu thé insulin. Khi tao ra cac protein dung hop Fc khac loai trong d6 vung Fc duoc
tan dung kha niang clia n6 trong viéc kéo dai thoi gian ban huy, quan trong 1a giam thiéu
dugc chlrc nang tac dong bat ky. Hon nita, chét chu van thu thé insulin duoc dung hop
duy tri dugc kha néng lién két v6i va hoat hoa thu thé insulin dé lam giam mirc glucoza
huyét va/hodc kim ham su giai phong glucoza & gan, cac dic trung ma co thé dugc kiém
tra va xéc dinh bing cach sir dung cac ky thuat da biét, nhu céc k¥ thudt duoc the hién
trong cac nghién clru duge mo ta sau ddy. Thoi gian ban hiy dai cta cac protein dung
hop theo sang ché c6 thé duoc chimg to bang cac sir dung, vi du, cac phuong phap duoc
mo ta sau day.

Mot ving Fe ctia IgG ngudi duge uu tién 1a ving Fe [gG4 duoc cai bién dé giam
chirc nang tac dong, thuc déy su hinh thanh homodime, va c6 phﬁn ban 1& bi loai bd, nhu
trong SEQ ID NO:9 trong d6 X1 1a F; X2 la F; X3 1aV;X41aV; Xs1aN; Xs1aR; va Xy
khong co6 mat.

Mbt ving Fe ctia IgG ngudi duge uu tién khéc 1a vang Fe 1gG2 ¢6 phan ban 1& bi
loai bo, nhu trong SEQ ID NO:10 trong dé X 1a F; Xa laF; Xs1aV; XslaV; Xs1aN;
va X khdng c6 mat.

Cén luu ¥ rang, mic du céc trinh tu axit amin cua cac vung Fe cua IgG nguoi

duoc uu tién duge dua ra trén day c6 cac phan clia ving ban 1€ bi loai bo dé don gian
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héa su dime héa qua trung gian disulfua, cdc vung ban 12 d6 c6 thé c6 mit theo céc
phuong an nhét dinh. Vi dy, vang Fc IgG2 kidu dai bao gdm trinh tu su axit amin
ERKCCV & dau tan cung N ctia nd, va mac du cc axit amin nay khong duoc dua ra
trong trinh tw viing Fe IgG2 néu trong SEQ ID NO:10, du dinh rang ving Fc cua IgG
ngudi chira trinh ty axit amin néu trong SEQ ID NO:10 c6 thé chira thém mot sb hozc
tAt ca céc axit amin trong trinh ty axit amin ERKCCV & dau tan cung N ctia n6. Tuong
tu, ving Fe ctia IgG ngudi chia trinh tu axit amin néu trong SEQ ID NO:9 ¢6 thé chira
thém mot sb hoic tAt ca céc axit amin trong sb sau axit amin duoc phat hién & dau tan
cung N ctia viing Fe IgG4, tac 1a ESKYGP. Tuong tu, vung Fc ctia IgG nguoi chtra trinh
tu axit amin néu trong SEQ ID NO:8 c6 thé chira thém mot sd hodc tat ca cac axit amin
trong s6 mudi axit amin dugc phat hién & dau tan cung N cua vung Fe IgGl1, tuc la:
EPKSCDKTHT. HGh nita, su mo ta chinh x4c gitta axit amin cAu thanh dau tan cung C
clia cdu lién két peptit thir hai va axit amin cAu thanh dau tan cung N cta ving Fc cla
IgG nguoi khong phai 1a then chét dbi véi cAu trac hodc chire nang cua protein dung
hop theo sang ché. Vi du, theo ngit canh ctia SEQ ID NO:11, cac gbc tuong timg véi vi
trf X19-X22 ¢ thé du’c_ré mo ta 1a ddu tin cung C cua cAu lién két peptit thir hai hodc phén

kéo dai dau tan cing N cta vung Fc cua IgG ngudi.

Nhu dd md ta trén day, sang ché ciing dé cap dén cac polynucleotit ma ma héa
protein dung hop bét ky theo sdng ché. Cac polynucleotit ma hoa céc protein dung hop
duoc mé ta trén day c6 thé & dang ARN hosic ADN, ma bao gdm cADN va ADN tong
hop, va co thé 12 mach kép hozc mach don. Céc trinh tw ma hoa ma ma hda cua protein

theo sang ché 6 thé thay d6i do su du thira hodc thoai bién ma di truyén.

Céc polynucleotit ma ma hoa cac protein dung hop theo séng ché c6 thé bao gdm:
chi trinh tw m3 hoéa céac protein nay, trinh tw ma hoa cac protein va trinh tu m& hoa bd
sung, nhu trinh tu dan hodc trinh tu tiét hodc trinh tu tién protein (pro-protein); trinh tu
ma hoéa cac protein va trinh tw khong méa héa, nhu céc intron hodc trinh tu khong ma héa
dau 5' va/hodc 3' cua trinh tu mé hda céc protein. Do do, thudt ngit “polynucleotit ma
héa protein” bao gbm polynucleotit ma ¢6 thé bao gdbm khong chi trinh tu ma hoéa cac
protein ndy ma ca polynucleotit bao gdm trinh ty ma héa bd sung va/hodc trinh tu khong
ma hoa.

Céc polynucleotit theo sang ché s& duoc biéu hién rong té bao chu sau khi céc trinh

tu da duoc lién két hoat dong vai trinh tu di€u khién viéc biéu hién. Céc vecto bicu hién
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thuong sao chép duoc trong sinh vat chii dudi dang episom hodc dudi dang phén khong
thé thiéu trong ADN nhiém séc thé chu. Thong thudng, cac vecto biéu hién s& chira cac
dAu chuén chon loc dé cho phép phat hién cac té bao duoc bién nap bang trinh tw ADN

mong muon.

Céc protein dung hop theo sang ché c¢6 dé& dang dugc san xuAt trong té bao dong
VAt ¢6 vii nhu té bao CHO, NSO, HEK293, BHK, hodc COS; trong té bao vi khuén nhu
E. coli, Bacillus subtilis, hodc Pseudomonas fluorescence; trong té bao con trung, hodc
trong té bao nim hoac ndm men, dugc nudi céy béng cac k¥ thuat da biét trong linh vuc
nay. Tuy nhién, cac té bao con tring, va nim men hodc ndm khéc, tao ra cac N-glycan
khong phai ctia ngudi, do d6 cac protein véi sy glycosyl hoa lién két N duoc tao ra trong
cac té bao nhu vay c6 thé gy ra cdc phan ung sinh mién dich néu cho bénh nhén sir
dung. Viéc san xudt trong céc té bao nhu vy do d6 doi hoi viée loai bo céac vi tri glycosyl
héa lién két N va/hodc viée thao tac di truyén céac té bao niy dé tao ra N-glycan ngudi
bﬁng cac k¥ thuat da biét trong linh vuc ndy. Xem, vi du, Hamilton SR, et al., Production
of complex human glycoproteins in yeast, 301 SCIENCE (5637): 1244—6 (August 2003).
Viéc san xudt trong té bao dong vat ¢ vi duge uu tién, va té bao chu dong vat c6 vu
duoc uu tién 12 dong té bao CHOK ISV chira hé biéu hién glutamin synthetaza (GS)
(xem US. Pat. No. 5,122,464).

Céc vecto chia céc trinh tu polynucleotit can quan tim (vi du, cac protein dung
hop va céc trinh tu kidm soat viéc biéu hién) c6 thé dugc chuyén vao té bao chu bing
cac phuong phap da biét rd, ma c6 thé thay doi tuy theo loai té bao chi.. Vi du, phuong
phéap bién nap bang canxi clorua thuong dugc st dung cho té bao nhan nguyén thuy,
trong khi d6 phuong phap xur ly bang canxi phosphat hodc phuong phéap dién chuyén c6

thé duge sir dung cho céc té bao chu khéc.

Nhiéu phuong phép tinh ché protein khac nhau c6 thé duoc str dung va cac phuong
phap nhu vay da biét va d3 duoc mo ta trong linh vuc nay, ching han trong tai liéu
Deutscher, Methods in Enzymology 182: 83-89 (1990) va Scopes, Protein Purification:
Principles and Practice, 3rd Edition, Springer, N.Y. (1994).

Nhu d& mo ta trén day, protein dung hop theo sang ché theo cac phuong an nhét
dinh dugc tao ra dudi dang dime. Trong dime nhu vay, céc ving Fe ctia IgG nguoi cua

céac protein dung hop duge két hop véi nhau thong qua céc tuong tic khong cong hoa
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tri va cac lién két disulfua. So dd mé ta dime nhu vay duoc dua ra trong bidu dd (C) cta
Fig. 2. Khi c4c trinh tu axit amin cta hai protein dung hgp ma tao ta dime nay — ching
han, protein dung hgp A va protein dung hop B trong dime dugc md ta trong bidu 6
(C) ctia Fig. 2 —-1a gidng nhau, dime & day duoc goi 1a “homodime.” Nhu dé luu y trén
day, viéc biéu hién céc protein dung hop theo sang ché trong té bao dong vat ¢6 vu duoc
uu tién, va viéc biéu hién trong céc té bao nhu vay expression tao ra cac homodime. Céc
protein dung hop trong nhiing homodime nhu véy duoc két hop qua céc tuong tac khong
cOng hoa tri va cac lién két disulfua lién phan tt trong phﬁn Fc. Vi dy, protein dugc tao
ra bdng gen ma hoa protein dung hop néu trong SEQ ID NO:12 ¢6 thé 12 homodime
duoc lién két cong hoa tri thong qua céc lién két disulfua lién chudi, tre 1a C80 véi C80

va C83 vai C83.

Khi c4c trinh tu axit amin cta hai protein dung hop ma tao ra dime nay — chéng
han, protein dung hgp A va protein dung hop B trong biéu dd (C) cia Fig. 2 — 12 khac
nhau, dime ¢ ddy duoc goi 1a “heterodime.” Heterodime nhu vy ¢6 thé dugc tao ra b%mg
cac ky thuat da biét trong linh vuc nay. Xem, vi du, Lewis SM, et al. NAT. BIOTECHNOL.
32(2):191-8 (2014); Carter, J. IMMUNOL. METHODS, 248(1-2):7-15 (2001); Ridgway, J.
B. et al. PROTEIN ENG. 9(7):617-2 (1996).

O day, tham chiéu dén cac duoc pham chira protein dung hop bao gdm cac duoc
phdm chtra homodime ctia protein dung hop dé, va/hodc chira heterodime, trong d6 mot
thanh phan ctia heterodime 1a protein dung hop d6. Tuong tu, o day tham chiéu dén cac
phuong phap bao gdm viéc cho sir dung protein dung hop, bao gdm céac phuong phap
bao gdm viéc sir dung homodime cua protein dung hop d6 va/hodc str dung heterodime,
trong d6 mot thanh phin ctia heterodime 1 protein dung hop d6. Tuong tu, & day tham
chiéu dén protein dung hop dé str dung trong diéu tri va/hodc protein dung hop dé sir
dung trong san xuit thudc bao gdbm homodime cua protein dung hop do, va/hoac
heterodime trong d6 mdt thanh phé‘m cta heterodime 12 protein dung hop do, dé sir dung

trong diéu tri va/hodc dé sir dung trong san xuat thudc,

Thuat ngir “phép diéu tri” hodc “viéc diéu tri”, nhu duge sir dung & day, chi viéc
quan ly va cham séc bénh nhan mic bénh tiéu dudong hoic ting dudng huyét, hogc tinh
trang bénh 1y khdc ma viéc stir dung insulin dugc chi dinh cho muc dich chdng lai hodc
lam thuyén giam cac triéu ching va bién chimg cia céc tinh trang d6. Viéc diéu tri bao

gdm viéc str dung céc protein dung hop theo sang ché dé ngan nglra hoac lam cham su
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khoi phat cia céc trigu chimg hodc bién chimg, lam thuyén giam cac triéu chung hoac
bién chimg, hoic loai trir bénh, tinh trang, hodc rdi loan. Bénh nhan duoc diéu tri 1a dong
vat cd vu, va tot hon la nguoi.

Thuét ngir “ngan nglra” hodc “viéc ngan nglra,” nhu duge sir dung ¢ day chi viéc
lam giam nguye c& hodc ty 1& mac, hodc loai trur hodc 1am cham sy tién trién ctia mot

hodc nhiéu tinh trang, triéu chimg, bién chimg hodc rdi loan.

Céc protein dung hop theo sang ché c6 thé duoc sir dung dé diéu tri cho cac doi
tuong mac nhiéu bénh va tinh trang khéc nhau. Bao gdm céc d6i tuong mic ching ting
dudmg huyt, bénh tidu duong phy thudc insulin ciing nhu cée dbi tugng mac bénh tiéu
duong khong phu thudc insulin, bao gdm viéu tri cho d6i tuong méi ciing nhu d6i tuong
dang dugc didu tri bang thudc dung duong ubng, nhu sulfonylurea, metformin,
thiazolidinedione nhu pioglitazone, chét e ché o-glucosidaza nhu acarboza, va/hodc
céc ché pham tiém khong chira insulin, bao gdm cac liép phap dua trén incretin, nhu céc
chét trc ché DPP-4 va chét chii van GLP-1R. Cac protein dung hop theo sang ché c6 thé
duoc str dung dé didu hoa mirc glucoza huyét & cac bénh nhan nhu vy, va cé thé diéu
tri cac tinh trang hodc bién ching do viée kiém soat glucoza huyét khong day da nhu

bénh vdng mac, bénh than kinh hodc bénh than.

Theo cac phuong an nhét dinh, protein dung hop theo sang ché duoc st dung hang
ngay, hai ngay mot 14n, hai 1dn mét tuln, ba 1an mot tudn, mot 1an mot tudn, hai 1an mot
thang hodc mat ]an mot thang. Theo cac phuong an dugc uu tién, khoang thoi gian hoat
dong dugc kéo dai du dé cho phép str dung lidu mot 1n mot tudn. Tuy nhién, ngay ca
61 v6i che phan tir hoat dong kéo dai nhu vdy, ngudi c6 hiéu biét trung binh vé linh vuc
nay s€ nhan thdy rang ciing c6 thé tao ra su kiém soat glucoza hitu hién béang cach tich
ldiy liéu thude dan dan véi profin duge dong hoc kéo dai bang cach str dung ché d6 diéu
tri thuong xuyén hon, nhu mot 1an mét ngay. Xem, vi dy, Heise T and Meneghini LF,

20 ENDOCR. PRACT. p75-83 (2014).

Theo cac phuong an nhat dinh, protein dung hop theo sang ché duoc sir dung két
hop véi thanh phan hoat tinh bd sung, nhu insulin hodc chét tuong tu insulin, liéu phap
dua trén incretin, hodc thudc chita bénh tiéu duong dung dudng miéng, nhu
sulfonylurea, metformin, thiazolidinedione nhu pioglitazone hoac chdt tc ché a-

glucosidaza nhu acarboza.
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Thuat ngit “liéu phap dua trén incretin” bao gém viéc diéu tri bét ky bao gém viéc
str dung, hoac thuc dAy, kha thi héa, ting cudng va/hodc mo6 phong hiu qua cla nhém
hormon chuyén héa di biét 14 cac incretin, nhém nay bao gbm GLP-1 va peptit trc ché
da day (gastric inhibitory peptide - GIP). Céc li¢u phap dua trén incretin hién c6 bao

gdm cac chét e ché DPP-4 va cac chat chu van GLP-1R.

“Chat rc ché DPP-4” 13 chit ma phong bé enzym DPP-4, enzym nay chiu trach
nhiém cho su thoai bién ctia cac incretin. Cac chat e ché DPP-4 hién c6 bao gém

sitagliptin (Januvia®), va linagliptin (Tradjenta®).

“Chét cht van GLP-1R” dugc x4c dinh 1a chét chira trinh tu axit amin ctia GLP-1
tu nhién cua ngudi (SEQ ID NO:25), chét tuong tu GLP-1, dAn xuét ctia GLP-1 hoic
protein dung hop GLP-1, ma gitt dugc hoat tinh & thu thé GLP-1. Hoat tinh GLP-1R ¢6
thé dugc xac dinh bang cac phuong phap da biét trong linh vuc nay, bao gbm str dung
céc thir nghiém in vivo va in vitro ma xéc dinh hoat tinh lién két thu thé GLP-1 hoac kha
nang hoat hda thu thé, vi dy, thir nghiém st dung céc té bao tiéu dao tuy hogc té bao u
d4o tuy, nhu duge 1an lugt mé ta trong EP 619,322 va bang sang ché My s6 5,120,712.
Chét twong tw GLP-1 la phan tir chira cai bién bao gém mot hodc nhidu phép thé, loai
bo, dao nguoc hodc bd sung axit amin so vdi trinh tu axit amin cua GLP-1 tu nhién cta
ngudi (SEQ ID NO:25). DAan xudt ctia GLP-1 1 phan tir ¢6 trinh tu axit amin cua GLP-
1 tu nhién cta nguoi (SEQ ID NO:25) hoac cia chét tuong tu GLP-1, nhung con ¢6
thém it nhit mot cai bién vé mit héa hoc & mdt hodc nhiéu nhém bén axit amin cta no,
cac nguyén tir a-cacbon, nhém tén ciing amino, hodc nhom tin cung axit carboxylic.
Protein dung hop GLP-1 1a protein khic loai chira phan GLP-1, chét tuong tu GLP-1
hozc din xuat GLP-1 va polypeptit thir hai. Cac chét cht van GLP-1R hién c6 bao gdm
exenatide (Byetta® va Bydureon®), liraglutide (Victoza®), albiglutide (Tanzeum®) va
dulaglutide (Trulicity®), chu tric cla cac hop chét nay 1a da biét trong linh vuc. Xem,
vi du, US 5,424,286 (exenatide); US 6,268,343 (liraglutide); US 2014044717
(albiglutide); va US 7,452,966 (dulaglutide).

Trong cac phuong &n trong dé protein dung hop theo sang ché duoc cung cip két
hop v6i thanh phan hoat tinh bd sung, protein dung hop va thanh phan hoat tinh bd sung
nay c6 thé duogc str dung ddng thoi, 1an lugt hodc trong ché phdm két hop don nhét.
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Céc protein dung hop theo sang ché hitu hiéu dé didu tri cac bénh va tinh trang nhu
vy bang cach cho bénh nhan ¢6 nhu cau str dung mdt luong hitu hié¢u diéu tri protein
dung hop theo sang ché. Nhu duoc str dung & day, cum tir “luong hitu hiéu diéu tri” chi
lugng protein dung hop theo sang ché du dé diéu hoa glucoza huyét & bénh nhan ma
khong gay ra céc tac dung phu khong mong mudn. Luong hitu hiéu diéu tri ctia protein
dung hop dugc st dung cho d6i tuong s& tuy thudc vao loai va muc do nghiém trong
ctia bénh va vao céac dic diém cua dbi tuong, nhu thé trang chung, d tudi, gidi tinh, thé
trong, va do dung nap thude. Ngudi c6 hiéu biét trung binh vé linh vuc nay s& x4c dinh
duoc lidu lugng thich hop tuy theo cac yéu t niy va céc yéu t6 khac. Theo cac phuong
4n nhét dinh, luong hitu hiéu diéu tri cua protein dung hop theo sang ché khi duoc str
dung mot 1an mot tudn ndm trong khoang tir khoang 0,01 nmol/kg dén khoang 100
nmol/kg. T4t hon, néu lugng hitu hiéu diéu tri cua protein dung hop theo sdng ché khi
duoc str dung mot 1an mot tudn ndm trong khoang tir khoang 1 nmol/kg dén khoang 50
nmol/kg. Tét hon, néu luong hitu hiéu diéu tri cua protein dung hop theo sing ché khi
duoc str dung mot 14n mot tudn nim trong khoang tir khoang 16 nmol/kg dén khoang 25
nmol/kg. Theo cac phuong an nhét dinh, luong hitu hiéu diéu tri cua protein dung hop
theo sang ché khi dugc sir dung mot 1An mot tudn nam trong khoang tir khoang 1 mg dén
khoang 200 mg. Tét hon, néu lugng hiru hiéu diéu tri cta protein dung hop theo sing
ché khi dugc sir dung mot 1an mot tudn nam trong khoang tir khoang 25 mg dén khoang
175 mg. Tét hon nita néu luong hitu hiéu diéu tri cua protein dung hop theo sang ché
khi duoc str dung mot 1an mot tudn nam trong khoang tr khoang 100 mg dén khoang

160 mg.

Nguoi co hidu biét trung binh v& linh vuc nay s& hidu dugc ring khi protein dung
hop theo sang ché duogc st dung két hop v6i thanh phan hoat tinh khac, nhu chat chu
van GLP-1R, Jidu c6 thé duoc didu chinh sao cho hoat tinh ctia hai phép diéu tri duoc
két hop la du dé diéu hoa glucoza huyét & bénh nhan. Do d6, luong protein dung hop
can duoc sur dung dé diéu hoa muc glucoza huyét trong cac td hop nhu vay c6 thé nho
hon so véi luong can thiét néu protein dung hop duogc dung theo liéu phap don. Vi du,
khi protein dung hop theo sang ché duoc cung cap két hop véi chét cht van GLP-1R,
lugng protein dung hop can cung cap trong lidu mot 1an mot tudn cb thé giam dén 50%,
so véi luong cung loai protein dung hgp nay dé sur dung trong liéu phap don, nhu cic

lidu duge mo ta trong doan trén day.
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Tt hon, néu viée st dung lugng hitu hiéu didu trj cta protein dung hop theo sang
ché theo mot sb phuong an s€ tao ra viéc kiém soat glucoza hitu hiéu trong khi 1am giam
duoc nguy co ha dudong huyét va/hodc ting trong so véi cac phuong phap diéu tri hién
c6. Ty 1& méac chiing ha dudng huyét do liéu phap diéu tri bénh tiéu dudng ma chi van
thu thé insulin gdy ra c6 thé dugc giam thidu bang cach tranh dat dinh ndng do chat nhan
diu tri nhanh sau khi str dung. Céc protein dung hop theo sang ché ¢6 profin hoat dong
theo thoi gian kéo dai ma khong dat dinh nong d6 nhanh sau khi sir dung.

Hon nita, theo c4c phuong 4n trong d6 cac protein dung hop theo sang ché dugc
cung cép két hop v6i thanh phﬁn hoat tinh khac, cu thé 13, chét cha van GLP-1R, hoat
tinh loi gan cta céc protein dung hop theo sang ché ciing c6 thé 1am giam nguy co ha
dudng huyét trong khi vAn kiém soat dugc muc glucoza huyét. Do protein dung hop
theo sang ché c6 thd d& dang xdm nhap vao gan qua ndi md xoang mao mach ¢6 16 mo,
phan tir nay co thé kiém soat mirc giai phong glucoza ¢ gan, véi chi rat it hoat tinh &
vung ngoai vi néu co, trong khi chét ch van GLP-1R thtc déy su tiét insulin noi sinh
phu thudc glucoza tir tuyén tuy ma c6 thé dé dang tran vao vung ngoai vi dé kiém soat

su hép thu glucoza trong co va chat béo.

Céc protein dung hop theo sang ché duoc str dung ngoai duong tiéu hoa, bang cach
dung qua miii hodc x6ng qua phdi. Viée str dung ngoai duong tiéu héa dugc uu tién, va
6 thé bao gbém, vi du, dung toan than, nhu bang cach tiém trong co, trong tinh mach,

dudi da, hodc trong mang bung.

Céc protein dung hop cé thé duoc str dung cho dbi tugng trong duoc phém, chira
protein dung hop theo sang ché va it nhit mét ta duoc duge dung. Cac duoc pham nhu
vay thuong, du khong nhét thiét, ding ngoai dudng tiéu hoa va c6 thé duoc bao ché
bang ky thuat bét ky bang cach st dung céc td duogc thong thuong dung cho céc san
phém ding ngoai dudng tidu héa da biét rd trong linh vuc k¥ thuat nay. Xem, vi du,
Remington: the Science and Practice of Pharmacy (D.B. Troy, Editor, 21 Edition,
Lippincott, Williams & Wilkins, 2006). Nhu d& m6 ta trén day, protein dung hop theo
sang ché 1a homodime khi dugc biéu hién trong céc té bao dong vat c¢6 vi. Do do, nhu
duoc st dung trong ban md ta, thuat ngl “ché phdm chura protein dung hop” bao gbm
ché phdm chira homodime ctia protein dung hop. Theo cac phuong an nhit dinh, dugc
pham theo sang ché bao gobm ché pham véi protein dung hop theo sang ché c6 mit véi

néng do it nhét 1 mg/mL, it nhét 2 mg/mL, it nhét 5 mg/mL, it nhét 10 mg/mL, it nhét
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20 mg/mL, it nhat 25 mg/mL, it nhat 30 mg/mL, it nhét 35 mg/mL, it nhat 50 mg/mL, it
nhét 55 mg/mL, it nhat 50 mg/mL, it nhit 65 mg/mL, it nhat 75 mg/mL, it nhét 100
mg/mL hodc cao hon. Theo céc phuong dn dugc uu tién, protein dung hop c6 mat véi
ndng d6 10-100 mg/mL. Theo cac phuong an dugc uu tién hon, protein dung hop cé
mat voi néng dd 15-75 mg/mL, va theo cac phuong 4n dugc uu tién nhét, protein dung

hop cé mat voi ndng do 20-65 mg/mL.

Thuat ngir “t4 dugc” nghia la chat bit ky duoc bd dung vao ché phim ma khong
phai 12 protein dung hop hodc (céc) thanh phan hoat tinh bét ky khac. Vi du vé chc ta
dugc ma c6 thé duge sir dung trong cac ché pham theo sang ché bao gbém cac tac nhan

dém, chét hoat dong bé mit, chét dang truong va chét bao quan.

Theo cac phuong an nhit dinh, ché phdm theo sang ché bao gdm mot hodc nhidu
tc nhan dém dé kiém so4t do pH ctia ché phim., “Tac nhan dém” la chit ma chdng lai
su thay ddi do pH bang hoat dong cua cac thanh phén lién hop axit-bazo ctia n. Theo
cac phuong an nhét dinh, ché phim theo sang ché c6 @6 pH tr khoang 5,5 dén khoang
8.0, tbt hon 14 tir khoang 6,0 dén khoang 7,4, t5t hon nira 1a tir khoang 6,0 dén 6,75. Cac
tac nhan dém thich hop dé kiém so4t d§ pH cta céc ché pham theo sang ché trong khoang
mong mudnbao gdm, nhung khong chi gidi han ¢ cac chét nhu phosphat, axetat, Xitrat,
hoc axit ctia chiing, cac dém arginin, TRIS, va histidin, cling nhu cac t6 hop ctia chiing.
“TRIS” chi 2-amino-2-hydroxymetyl-1,3,-propandiol, va mubi duoc dung bat ky clia
n6. Bazo tu do va dang hydroclorua ctia né (ttc 1a, TRIS-HCI) la hai dang phd bién nhét
cta TRIS. TRIS ciing duoc biét trong linh vuc ndy dudi dang trimetylol aminometan,
trometamin, va tris(hydroxymetyl) aminometan. Cac tic nhan dém dugc uu tién trong

ché phdm theo sang ché 12 xitrat, ho#c axit xitric, va phosphat.

Theo cac phuong an nhét dinh, céc ché phém theo sang ché bao gém mot hodc
nhiéu chét dang truong dé giam thiéu cam giac dau khi tiém do sy sung tay t bao hodc
pha v& té bao. “ChAt déng truong” 1a hop chét dugc dung nap vé mit sinh ly va tao ra
su dang truong thich hop cho ché pham dé ngin nglra dong nudc thuc té di qua céac
mang té bao dé tiép xic véi duge phidm dugc str dung. Céc chét dang truong da biét bao
gdm glyxerol, c& mubi nhu natri clorua, va cdc monosacarit bao gdm, nhung khdng chi
giéi han &, manitol, dextroza va lactoza. (Céc) chét déng truong duge uu tién 1a manitol

va natri clorua.
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Theo cac phuong an nhit dinh, cac ché pham theo séng ché bao gdm chét hoat
dong bé mat. “Chét hoat dong bé mat” 1a chét lam giam stic cing bé mat cua chit 1ong.
Vi du vé céq chét hoat dong bé mit dugc str dung trong dugc phém va c6 thé duoc sir
dung trong céc ché phdm nhét dinh theo sang ché bao gdm polysorbat 20, polysorbat 80,
polyetylen glycol (vi du, PEG 400, PEG 3000, TRITON X-1 00), polyetylen glycol alkyl
ete (vi du, BRIJ), polypropylen glycol, copolyme khéi (vi du, poloxame, PLURONIC
F68; poloxame 407, PLURONIC F127; TETRONICS), este sorbitan alkyl (vi du,
SPAN), dau thdu ddu polyetoxy héa (vi dy, KOLLIPHOR, CREMOPHOR), va

trehaloza.

Céc duge phdm theo sang ché ciing c6 thé chira chét bao quan. Thuét ngit “chat
bao quan” chi hgp chét duoc bd sung vao duoc phdm dé hoat dong lam chét chdng vi
sinh vat trong cac ché phém dung nhiéu 14n va/hoic cac ché phém chudn d6 dugc. Trong
sd céc chét bao quan da biét trong linh vure ndy cac chét bao quan hitu hiéu va chap nhan
duoc trong cac dang bao ché dung ngoai duong tiéu hoa la benzalkoni clorua,
benzethoni, clorohexidin, phenol, m-cresol, rugu benzylic, metyl- hodc propyl-paraben,
clorobutanol, o-cresol, p-cresol, clorocresol, phenyl thuy ngan nitrat, thimerosal, axit
benzoic, va cac hdn hop khac nhau cua ching. Chét bao quan loai phenol bao gbm cac
hop chét phenol, m-cresol, o-cresol, p-cresol, clorocresol, metylparaben, va cac hdn hop
ctia chiing. Néu can sir dung chét bao quan, chét bao quan duoc dung trong cac ché phim

theo sang ché ot hon 1a chét bao quan loai phenol, tdt hon 1a m-cresol hodc phenol.

Céc chét bao quan loai phenol nhét dinh, nhu phenol va m-cresol, da biét 1a lién
k&t v6i insulin va cac hexame ctia insulin va do d6 6n dinh su thay d6i vé cdu dang ma
thudng 1am tang do dn dinh vat 1y hodc héa hoc, hogc ca hai. Tuy nhién, trong cac ché
phim chira cc protein khac, cac chét bao quan nhu vay c6 thé g6p phan tao ra céc thé
két tu protein, hodc tao ra cdc polyme c6 phan tir luong cao (high molecular weight
polymer - HMWP). Xem, vi dy, Maa YF va Hsu CC, Int J Pharm 140: 155-168 (1996);
Fransson J, et al., Pharm. Res., 14: 606-612 (1997); Lam XM, et al., Pharm. Res., 14:
725-729 (1997); Remmele RL Jr, et al., Pharm Res 15: 200-208. (1998);
Thirumangalathu R, et al., J Pharm Sci 95: 1480-1497 (2006). Céc thé két tu protein
nhu vay la khong mong muén trong dugc pham do xu huéng gy dép ing mién dich

cua chung.
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Theo c4c phuong an duoc uu tién nhét dinh, trinh tu axit amin cua protein dung
hop theo sang ché duoc tdi uu hoa dé ting cudng do 4n dinh vat 1y cua protein dung hop
trong cac ché phdm ma con chira chét bao quan loai phenol. Vi du, cc tac gia sang ché
d3 bat ngd phat hién ré‘mg su ¢6 mat cua dot bién axit amin & vi tri s6 10 trong thanh
phédn tuong tu chudi A insulin (bién X; trong thanh phan tuong tu chubi A insulin néu
trong SEQ ID NO:2) 1am giam su tich tu cac thé két tu protein dung hop véi su cé mit
ctia cac chit bao quan loai phenol, nhu dugc thé hién trong cac nghién ctu vé do on

dinh sau day.
Vi du thwe hién sdng ché

Sang ché dugc minh hoa tiép bang cac vi du sau déy, cac vi du nay khong nham

giéi han pham vi clia sang ché.
Biéu hién va tinh ché cac protein dung hop

Céc protein dung hop theo sang ché duoc tao ra trong hé biéu hién té bao dong vat
¢6 va bang cach s dung dong té bao CHO da bat hoat glutamin synthetaza (GS)
(GSKO). Viec bét hoat gen GS cho phép chon loc chinh xac nghiém ngat b??mg cach loai
b6 hoat tinh nén ctia GS ndi sinh ma c6 thé cho phép céc té bao sinh san thap hoic khong
sinh san sdng s6t dugc trong cac didu kién chon loc. Cac gen mé héa dung cho cac
protein dung hop are duoc tach dong phu vao plassmit biéu hién chira glutamin
synthetaza (GS). Trinh tw cADN ma héa céc protein dung hgp dugc dung hop vao khung
véi trinh ty ma héa peptit tin hiéu ma tang cuong kha nang tiét protein dung hgp vao
moi truong nudi cdy t& bao. Viéc biéu hién duge diéu khién biang doan khoi dau
cytomegalovirus (CMV). Cac t& bao CHO GSKO duoc chuyén nhiém 4n dinh béng
phuong phap dién chuyén va lugng thich hop plasmit biéu hién tai t& hop.

Céc té bao da chuyén nhiém trai qua qua trinh chon loc lugng 16n trong moi truong
khong chira glutamin. San phim chuyén nhiém gép chung dugc dua vao dia voi mat do
thip dé céac té bao biéu hién 6n dinh sinh trung nhanh chéng gan nhu thanh dong vo
tinh. Céc giéng troi duoc sang loc v& mure biéu hién protein dung hop va nhén lén trong

mdi trudng cudi cdy dang huyén pht khong chira huyét thanh can ding dé san xudt.

Céc protein dung hop dugc tiét vao moi trudong c6 thé dugc tinh ché bang phuong
phap séc ky 4i luc protein A tip theo bang pth‘ng phép séc ky loai trir theo kich thude

theo cac k¥ thuat sic ky chudn. Mot cach vén tit, cac protein dung hop tir moi truong
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nudi cdy da loc dugce bét gift boi Mab Select Protein A (GE) ma da duoc can bing bang
nude mudi dém bang phosphat do pH = 7,4. Sau budc ria bang nudc mubdi dém bang
phosphat do pH = 7,4, céc protein dung hop dé lién két duoc giai hip bang axit xitric 10
mM, d6 pH = 3,0. C4c phan doan chua protein dung hop dugc gbdp chung va trung hoa
bing cach bd sung 1/10 thé tich Tris 1M, do pH = 8,0. Céc thé két tu va multime hoa
tan ¢6 thé dugc loai bé mot cach hiéu qua bang cac k§ thuat thong thuong, bao gdm séc
ky loai trir theo kich thude, sac ky tuong tac ky nudc hodc séc ky trao dbi ion. Céc phan
doan chtra monome protein dung hop (homodime dugc lién két cong hoa tri), nhu xac
dinh bang phuong phap séc ky loai trir theo kich thude, duge gép chung, loc v6 trung,

va bao quan.

Trinh tu axit amin ctia cac protein dung hop lam vi du theo sang ché duoc thé hién

dudi day:
Vidul
10 20 30 40 50 60
FVNQHLCGSHLVEALELVCGERGFHYGGGGGGSGGGGGIVEQCCTSTCSLDQLENYCGGG
70 80 90 100 110 120
GGQGGGGQGGGGQGGGGGECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
130 140 150 160 170 180
HEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKG
190 200 210 220 230 240
LPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP
250 260 270 280 290

ENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG

(SEQ ID NO:12)

Vidu?2
10 20 30 40 50 60
FVNQHLCGSHLVEALYLVCGERGFFYTEETGGGGGGGIVEQCCTSICSLYQLENYCGGGG
70 80 90 100 110 120
GSGGGGSGGGGSESKYGPPCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDV
130 140 150 160 170 180
SQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
190 200 210 220 230 240
GLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQ
250 260 270 280 290

PENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLG

(SEQ ID NO:16)
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Vidu3
10 20 30 40 50 60
FVNQHLCGSHLVEALELVCGERGFHYGGGGGGSGGGGGIVEQCCTSICSLDQLENYCGGG
70 80 90 100 110 120
GGQGGGGQGGGGQGGGGQGGPCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVV
130 140 150 160 170 180
DVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVS
190 200 210 220 230 240
NKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESN
250 260 270 280 290 300

GQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLS

LG

(SEQ ID NO:17)

Vidu4
10 20 30 40 50 60
FVNQHLCGSHLVEALELVCGERGFHYGGGGGSGGGGGIVEQCCTSICSLDQLENYCGGGG
70 80 90 100 110 120
GEGGGGEGGGGEGGGGECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
130 140 150 160 170 180
DPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLP
190 200 210 220 230 240
APIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN
250 260 270 280 290

NYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALHNHY TOKSLSLSPG

(SEQ ID NO:18)

Vidu5
10 20 30 40 50 60
FVNQHLCGSHLVEALELVCGERGFHYGGGGGGSGGGGGIVEQCCTSTCSLDQLENYCGGG
70 80 90 100 110 120
GGQGGGGQGGGGQGGGGQGGPCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVV
130 140 150 160 170 180
DVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVS
190 200 210 220 230 240
NKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESN
250 260 270 280 290 300

GQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLS
LG

(SEQ ID NO:19)
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Vidu6
10 20 30 40 50 60
FVGQHLCGSHLVEALELVCGERGFHYGGGGGGSGGGGGIVEQCCTSICSLDQLENYCGGG
70 80 90 100 110 120
GGQGGGGQGGGGQGGGGQGGPCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVV
130 140 150 160 170 180
DVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVS
190 200 210 220 230 240
NKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESN
250 260 270 280 290 300

GQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLS
LG

(SEQ ID NO:20)

Vidu7
10 20 30 40 50 60
AGGQHLCGSHLVEALELVCGERGFHYGGGGGSGGGGGIVEQCCTSICSLDQLENYCGGGG
70 80 90 100 110 120
GQGGGGQGGGGQGGGGECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
130 140 150 160 170 180
DPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLP
190 200 210 220 230 240
APIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN
250 260 270 280 290

NYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPG

(SEQ ID NO:21)

Vidu8
10 20 30 40 50 60
FVNQHLCGSHLVEALELVCGERGFHYTPKTGGSGGGGGIVEQCCTSTCSLDQLENYCGGG
70 80 90 100 110 120
GGQGGGGQGGGGQGGGGGECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
70 80 90 100 110 120
HEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKG
70 80 90 100 110 120
LPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP
70 80 90 100 110 120

ENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG

(SEQ ID NO:22)

Vidu9
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10 20 30 40 50 60
FVNQHLCGSHLVEALELVCGERGFFYTEETGGGGGGGIVEQCCTSICSLYQLENYCGGGG
70 80 90 100 110 120
GSCGGGSGGGGSGGGGSECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSH
130 140 150 160 170 180
EDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGL
190 200 210 220 230 240
PAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGEFYPSDIAVEWESNGOPE
250 260 270 280 290

NNYKTTPPMLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG

(SEQ ID NO:23)

Vidu 10
10 20 30 40 50 60
FVGQHLCGSHLVEALELVCGERGFHYGGGGGGSGGGGGIVEQCCTSTCSLDQLENYCGGG
70 80 90 100 110 120
GGQGGGGQGGGGQGGGGGECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
130 140 150 160 170 180
HEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKG
190 200 210 220 230 240
LPAPIEKTISKTKGOPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP
250 260 270 280 290

ENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG

(SEQ ID NO:24)

Hoat tinh in vitro

Cac mé thir nghiém ctia protein dung hop theo vi du 1-3, 5 va 9 dugc chuan bi
trong nudc mudi dém bang phosphat (PBS, d6 pH = 7,4) hodc dém xitrat 10 mM (d6 pH
— 6,5) va bao quan & 4 °C. Insulin ngudi tong hop (Eli Lilly and Company) dugc chuén
bi trong HC1 0,01 N va bao quan dudi dang céac phé‘m phén udce lanh dong, hodc duge
chuén bi trong hdn hop duge diéu ché chira m-cresol, kém, natri clorua, va dém TRIS

(46 pH = 7,3) & 100 don vi/mL va bao quan ¢ 4 °C.

Ai luc cta cac protein dung hop dugc xac dinh trong cac thir nghiém lién két thu
thé duoc thuc hién trén mang P1 chuén bi tir cac té bao 293EBNA duoc chuyén nhiém
én dinh (t bao than phdi ngudi 293HEK biéu hién EBNA-1) biéu hién qua murc thy thé
insulin ngudi déng dang A (hIR-A) hodc thu thé insulin ngudi dong dang B (hIR-B)
chira dudi epitop C9 & dau tan cing C. Ai luc lién két duoc xé4c dinh tir thir nghiém lién
két phong xa-phéi tr canh tranh duoc thuc hién ¢ trang thai 4n dinh béng cach stir dung

(3-[15T]-iodotyrosyl-A')-insulin ngudi tai t6 hop. Gia trj cla cdc mau thir nghiém duge
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tinh toan dudi dang ty 1& phan trim so v6i hoat tinh ctia insulin ngudi khong danhs dau.
Céc gia tri ICso dugc x4c dinh bang phuong phap phan tich hdi quy phi tuyén tinh logic
4 théng s6 (XLFit version 4.0, IDBS). Néu cin, cac thong sb ¢ dinh hodc day dudng
cong duogc 1an luot dat 12 100 hodc 0.

Hing s6 4i luc (Ki) dugc tinh toan tir gi tri IC50 dwa vao phuong trinh Ki =1C50
/(1 +D /Kd) trong d6 D la ndng dd phéng xa-phdi tir duge sur dung trong thir nghiém
va Kd 1a hing s6 ai luc lién két can bang ctia phong xa-phdi tir déi vé6i thu thé lién quan
clia n6 duoc xac dinh bing phuong phép phan tich lién két bdo hoa (hIR-A = 0,205 nM;
hIR-B = 0,251 nM). Céac gia tri K; dugc bao cao duoc thé hién dudi dang gia tri trung
binh nhan + sai s& chudn cua gia tri trung binh (SEM), voi s6 14n xac dinh l3p lai 1a “n”
(Bang 1).

Céc protein dung hop lam vi du c6 &i lyc & ca hIR-A va hIR-B. So véi insulin

ngudi, cac protein dung hop 1am vi du thé hién éi lyc lién két giam dbi voi hIR-A va

hIR-B (Bang 1).

Bang 1

Ai lye lién két thu thé, Ki, nM (SEM, n)
Mau hIR-A hIR-B
Vidul 24,9 (4,3, n=10) 26,2 (4,3, n=10)
Vidu?2 1,61 (0,06, n=3) 4,60 (0,86, n=3)
Vidu3 10,1 (1,5, n=4) 14,5 (2,3, n=4)
Vidus 35,6 (10,4, n=4) 24.6 (3,4, n=4)
Vidu9 3,74 (1,20, n=2) 4,71 (1,78, n=2)
Insulin nguoi | 0,166 (0,008, n=10) 0,202 (0,007, n=10)

Céc gid tri Ki 12 c4c gia trj trung binh nhan. SEM la sai s0 chuan ciia gid tri trung binh.

n 12 s6 1an quan sat.

Céc nghién ctru in vivo

Nghién ctu trong mé hinh bénh titu duong & chudt cdng duoc diéu tri bing
streptozotocin (STZ)

Céc tac dung cia protein dung hgp dugc nghién ctru trong md hinh bénh tiéu duong
6 chuot céng duoc didu tri bﬁng STZ. Cac chudt duc Sprague-Dawley, thé trong 400-

425 gam, dugc gy mé bang isofluran va tiém mot lan bang Zanosar® (STZ item #
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89256, Teva Parenteral Medicines, 40 mg/kg trong tinh mach). Céc chudt nay dugc st
dung trong nghién ciru 3 ngay sau khi tiém Zanosar®; chi cac dong vat cé muirc glucoza
huyét khi khong doi nim trong khoang 400-550 mg/dL duoc sir dung trong cac nghién
clru nay.

Cac chudt duoc phan b thanh cac nhom dé tao ra cac khac biét tuong duong vé
muc glucoza huyét va thé trong va sau d6 chia ngau nhién. Muc glucoza huyét dugc xac
dinh bang dudng ké Accucheck Aviva (Roche). Céc chudt cbng dugc didu tri bang STZ

nay duoc tiém dusi da (SC) mot 1an bang liéu 30 nmol/kg.

MAu mau duoc thu thap dé do glucoza bing cach ldy méau & dudi. Cac dong vt
nay duge cho dung thirc dn va nude ty do trong sudt qua trinh thr nghiém. D ligu vé
glucoza huyét dugc dua ra trén Fig. 1. Dit ligu dugce thé hién trén Fig. 1 14 gia tri trung
binh = SEM (n=6 d6i véi protein dung hop theo vi du 1 va 8; n=3 d6i véi protein dung
hop theo cac vi du con lai). D@t li€u vé glucoza huyét tai cac thoi diém trong giai doan
cho dn ban dau (tir 0 dén 24 gid) duoc thu thap, nhung khong dua ra trén Fig. 1 dé d&
hinh dung. Nhu dugc thé hién trén Fig. 1, protein dung hop theo cac vi du 1-10 lam giam

mirc glucoza trong khoang thoi gian kéo dai.

Céc dic tinh duoc dong hoc clia protein dung hop theo vidu 1, 3-6 va 9-10 cling
duoc x4c dinh sau khi ding liéu dudi da (SC) & cac chudt duge didu tri bang STZ nhu
dd mo ta trén day. Dir liéu duoc tao ra béng cach st dung thir nghiém ELISA thu thé
insulin doi hoi sw c6 mat cta insulin ma c6 kha nang lién két vi thu thé insulin. Thi
nghiém ELISA thu thé insulin sir dung thu thé insulin ngudi (R&D Systems#1544-
[R/CF 2a28-944) 1am thanh phan bét giit. Thu thé insulin nguoi duge gin vao dia
Immunlon 4 HBX bing khang thé chuot khang 6x HisTag (Novagen 70796). Buong
cong chuan ctia protein dung hop va céc mau duoc pha long trong 100% huyét thanh
chu6t cong chira K3 EDTA va phat hi¢n bang peroxidaza cai ngua ctia chudt nhit khéng
vung Fc ctia IgG ngudi (SouthernBiotech 9040-05). Nong d6 protein dung hop theo céc
vi du 3-6 va 9-10 ¢ thoi diém 336 gid déu nim trong khoang tr 22,1 + 9,8 mg/mL dén
1498 + 690 mg/mL. Bang 3 thé hién ndng dd protein dung hop theo vi du 1 theo thoi
gian, va bang 4 thé hién cac thong s6 duoc dong hoc sau phan tich dit ligu vévidul
khong ngan. Dit liéu cho thdy khoang thoi gian sinh kha dung kéo dai cua cac protein

dung hgp theo sdng ché.
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Bang 3
Thoi gian (gié) | Nong d¢ (mg/mL)
1 335+ 104
6 3559 + 447
12 5991 + 1578
24 10614 + 1334
48 12629 + 1811
96 8766 + 2028
168 5017 + 253
240 3682 + 509
336 2014 + 134

Dit liéu thé hién gid tri trung binh va d6 1éch chuén véi n=3.

Bang 4
Thong sé dwge dong hoc Két qua
AUCo-» (ng*gid/mL) 1066 + 363
Crnax (pg/mL) 6,81 £ 1,62
Tmax (g10) 40+ 14
CL hodc CL/F (mL/gio/kg) |2,15+0,91
t12 (g10) 82+12
%F 147

D liéu thé hién gi4 tri trung binh va do 1&ch chudn v&i n=3. Céc chit viét tat AUCo.o—
dién tich duéi duong cong tir 0 dén vo ciing, Cimax— nong do t61 da, Tmax — thoi gian dat

ndng o t6i da, CL — do thanh thai, F — do sinh kha dung, t1/2 — thoi gian ban huy.
Nghién ctru kep dang dudong & chudt cbng binh thudng

Nghién ctru kep déng duong & chudt cbng duc Sprague-Dawley duoc thuc hién aé
hidu chung v& hoat tinh in vivo ctia protein dung hop theo vidu 1 dén kha ning st dung
glucoza va dé xac dinh hoat tinh ctia protein dung hop theo vi du 1 trong gan so véi cac
md ngoai vi. Tién hanh truyén lugng 16n/lién tuc 3-°H-glucoza vao cac chudt cong da
dat ng thong thudng xuyén, da bo doi qua dém dé x4c dinh kha niing san sinh glucoza
néi sinh (EGP) trong céc diéu kién co ban. Sau dé truyén luong lén/lién tuc doi tuong

thir nghiém —7nmol/kg [luong 16n] va Inmol/kg/gio [tbc do truyén lién tuc] — hodc
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insulin lispro so sénh — [khdng ding luong 16n] va 0,75 mU/kg/phut [tdc db truyén lién
tuc] va tién hanh truyén tinh mach bién thién 20% glucoza va diéu chinh dinh ky dé gir
ndng do glucoza huyét & 100-110 mg/dL. Téc do truyén lugng 16n duge x4c dinh dé dat
duoc tde do truyén glucoza (GIR) tuong duong va kha ndng kim ham EGP tuong duong
trong céac diéu kién kep dang dudng & timg nhom. Somatostatin dugc dung dé tc ché su
tiét insulin ndi sinh. Thu mau mau dong mach trong qua trinh thr nghiém dé theo dai ty
1 thé tich huyét cau, insulin huyét tuong, va céc axit béo tu do, C-peptit, va EGP co'so
va kep. Cudi thir nghiém, 2-[1-*C]-deoxyglucoza dugc ding dé xé4c dinh muc do hip
thu glucoza cuia mo ¢ n(‘Sng do glucoza 4n dinh. Trong céc diéu kién pht hgp nay, hoat
tinh ngoai vi clia d6i tuong thir nghiém va thanh phﬁn so sanh dugc phan tich dudi dang
mirc d6 hap thu glucoza trong co dép va mirc do e ché cac axit béo tu do (FFA) trong
huyét tuong. T4t ca dir liéu dugc phan tich bang cach str dung phuong phép phan tich
phuong sai mot chidu bang kiém dinh Dunnett hau dinh bang cach str dung nhom insulin

lispro lam nhém so sanh d6i chimg.

Lidu 16n va truyén protein dung hop theo vi du 1 din dén ndng do trong huyét
tuong on dinh & mutc 274 £ 57 nM trong sudt thir nghiém kep. Nhu dugc thé hién trong
bang 5, ca hai nhém dong vat déu dat duoc GIR tuwong duong trong pha kep cua tha
nghiém. Muc glucoza huyét trung binh trong nhém protein dung hop theo vi du 1 cao
hon cht it so véi nhém insulin lispro. Ca hai nhém c6 ty 1€ EGP co s6 va kep tuong tu
nhau (bang 5). Hon nita, ty 1€ phan tram thay dbi tir EGP co sé trong nhom protein dung
hop theo vi du 1 14 twong duong véi nhém d6i chimg insulin lispro (bang 5). Dé dénh
gi4 hoat tinh ngoai vi trong cac diéu kién kep tuong duong, kha nang trc ché FFA huyét
tuong va hép thu glucoza trong co dugc xac dinh. Trong khi insulin lispro giy ra su
giam mtc FFA huyét tuong trong sudt thir nghiém kep, protein dung hop theo vi du 1
khong gay ra diéu nay. (Bang 5). Ngoai ra, viéc truyén protein dung hop theo vi du 1
dan dén giam 33% muc hép thu glucoza trong co dép so v6i insulin lispro. (Bang 5).
Nhin chung, céc dir liéu nay cho thdy protein dung hop theo vi du 1 thé hién hoat tinh

ngoai vi giam so véi insulin lispro.
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Bang 5
Insulin lispro Protein dung hop
theo vidu 1

Glucoza huyét (mg/dL) 106,3 £2,2 111,8+1,2%*
GIR (mg/kg/phut) 4,71 £ 0,46 4,72 +0,13
Ty 16 EGP (mg/kg/phit) | Mt cosé | 5,062 % 0,141 5,004 % 0,093

Kep 3,607 £0,241 3,509 £ 0,160
% Thay dbi tir EGP co s& 293435 30,125
% Uc ché FFA huyét tuong tu mtc co | -14,5 4,1 9,9+£2,4 %
SO
Rg (umol/100mg/phut) 11,34+ 1,73 7,66 £ 1,38

Cac gié tri duoc thé hién dudi dang gia tri trung binh + SEM ctia 13 dong vat dbi véi
insulin lispro va 17 déng vét dbi véi vidu 1. Rg = chi s6 chuyén héa glucoza. Thuc hién
phan tich théng ké bang phuong phap ANOVA mot chidu, sau d6 12 kiém dinh Dunnett
hau dinh. * = Khac biét dang ké so véi insulin lispro (p<0,05).

Hiéu luc in vivo & khi Cynomolgus

Céc thong sb duge dong hoc (PK) ctia protein dung hop theo vi du 1 dugc danh
gia sau khi dung lidu don trong tinh mach 1,5 nmol/kg va lidu don dudi da 3 nmol/kg &
khi cynomolgus. Cac miu huyét tuong dé phan tich PK dugc thu thap tir ba dong vat
mdi nhém/dudng dung, trong khoang thoi gian 3 tudn. Hai thr nghiém duge dung dé
phéan tich PK: ELISA thu thé insulin va ELISA Fc IgG tong s6. Thir nghiém ELISA thu
thé insulin st dung thu thé insulin nguodi (R&D Systems1544-IR/CF) lam thanh phan
bét gitt. Thu thé insulin nguoi duoc gin vao dia Immunlon 4 HBX bang khang thé chudt
khang HisTag (Novagen 70796). Dudng cong chuén cua protein dung hop theo vidu 1
va cac mau dugc pha lodng trong 100% huyét thanh khi cynomolgus (chit chdng dong
14 K3 EDTA) va phat hién bang peroxidaza cai ngua ctia chudt nhét khang vung Fe cta
IeG ngudi (SouthernBiotech 9040-05). ELISA IgG tong sb bang cach su dung khang
thé khang IgG> ngudi (Abcam ab1933) lam cht phan tmg bét giit. Protein dung hop
theo vi du 1 dugc pha lodng trong 100% huyét thanh khi cynomolgus va khéng thé phat
hién la cung loai khang thé trong thir nghiém ELISA thu thé insulin. K&t qua tir ca hai
thir nghiém dugc thé hién trong bang 6, va cac thong s6 PK ¢6 lién quan dugc thé hién

trong bang 7. Protein dung hop theo vi du 1 thé hién su sinh kha dung hoan toan & khi,
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va thr nghiém insulin hoat dong va thir nghiém Fc téng s6 tao ra cac két qua tuong tu

nhau.

Bang 6. Dugc dong hoc cua protein dung hop theo vi du 1 & khi Cynomolgus binh

thuong.
Nong d6 + SD (ng/mL)
Thoi ELISA thu thé insulin ELISA Fec téng sb
i) v SC v SC
1,5 nmol/kg 3,0 nmol/kg 1,5 nmol/kg 3,0 nmol/kg
0,083 1213 £212 khong xac dinh | 2190+ 1369 | khong xéc dinh
1 1172+ 182 <43,75 £ NC 1708 £ 1219 | <43,75+NC
3 863 + 114 87 +25 798 + NC 92 +22
6 726 £ 119 272 +31 688 + 96 209+ 116
12 576 + 88 579+ 78 457+ 178 409 + 145
24 422 + 67 788 + 69 332 +95 685 + 359
48 299 + 39 805 + 55 260 + 19 802 + 64
72 219 +42 651 + 83 199 + 34 770 + 83
96 173 + 26 544 + 89 159 +25 703 + 390
120 146 + 28 452 +55 152 +27 574 + 160
168 83+ 13 289 + 54 126 £ NC 395+ 70
216 48 £ NC 183 + 44 99 £ NC 208 + 123
240 <43,75 + NC 145 +25 80 + NC 242 + NC
336 <43,75 £ NC 63 = NC 47 £NC NC
504 <43,75 £NC <43,75 £ NC <43,75+NC | <43,75+NC

Dit liéu thé hién gia tri trung binh va d6 1éch chudn v6i n=3. Cac chir viét tit IV = trong

tinh mach; SD = d6 1éch chuin; NC = khong duoc tinh toan

Bang 7. Cac thong s6 dugc dong hoc tir phép phén tich dit liéu khong ngan

trong bang 6.
ELISA thu thé insulin ELISA Fec tong s6
v SC v SC
Liéu (nmol/kg) 1,5 3,0 1,5 3,0
AUCo.inf (ng*gid/mL) 51,1+ 6,4 127+7 62,7+58 | 171+17
Cinax (ng/mL) 1224022 0,82+0,06 | 2,24+1,38| 0,90 +0,21
Tmax (10) 0 48 +24 0 64 +28
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CL hodc CL/F

(L /giorke) 1994024 | 1,59+0,09 | 1,61£0,15] 1,19+0,11

Tin (gid) 61+9 70 +2 12718 | 148+53

Vss (mL/kg) 164 31 kh%?ihxac 256 + 47 khcgifhxac
khong xac khong xac

b

%F dinh 125 dink 136

Dit lidu thé hién gi4 tri trung binh va d6 léch chuan véi n=3. Céc chir viét tt AUCo.inf—
dién tich du6i dudng cong tir 0 dén vo ciing, Cmex— ndng dd t6i da (d6i véi viee dung
IV Chax 12 néng do ngoai suy ¢ thoi diém 0), Tmax — thoi gian dat ndng do tdi da, CL —
d6 thanh thai, F — do sinh kha dung, t1/2 — thoi gian ban hdy, Vs - thé tich phan b6 &
trang thai 6n dinh, NA — khong ap dung.

D6 6n dinh
Ché pham chtra 65 mg/mL protein dung hop theo vidu 1 khong bao quan

Protein dung hop theo vi du 1 duoc bao ché & néng do 65 mg/mL trong 10 mM
xitrat, 46,4 mg/mL manitol, 0,02% polysorbat 80, do pH = 6,5 va bao quan & 30 °C. Cac
mau duge phan tich ve ty 1é phan trim c6 phén tir lugng cao bang phuong phap sac ky
loai trir theo kich thuéc (size exclusion chromatography - SEC) &0, 2, va 4 tuan sau khi
tiém 1 uL mau & ndng d6 65 mg/mL. SEC phan tich dugc thuc hién trén hé thong Agilent
1100 c6 trang bi cdt TSKgel SuperSW3000 (Tosoh Bioscience) va pha dong 50 mM
natri phosphat, 300 mM NaCl, d6 pH = 7,0 voi tbc d6 dong 0,4 mL/phut trong 15 phut.
Céc dinh duoc phat hién & do hép thu 280 nm va biéu dd séc ky duoc phén tich bang
phin mém ChemStation. Ty 1& phan trim c6 phén tir lugng cao ¢ thoi diém khong 1a
1,13%, & thoi didm hai tudn 1a 1,68%, va & thoi diém bon tudn 1a 1,74%. Két qua nay
cho théy d6 6n dinh ctia protein dung hop theo vidu 1 ¢ ndng d6 65 mg/mL véi sy phét
trién tdi thidu cua thé két tu hoa tan sau 4 tudn & 30 °C.

Céc ché phdm 1 mg/mL cua protein dung hop theo vi du 1 va 3 bao quan va khong bao
quan

Céc protein dung hop theo vi du 1 va 3 duge bao ché & ndng dd 1 mg/mL trong
xitrat 10 mM, d6 pH = 6,5 v6i su c¢6 mit hodc khdng ¢6 mat cua m-Cresol 30 mM va
duoc bao quan ¢ 30 °C. Cac mau duoc phan tich ve ty 18 phan tram c6 phan tir luong

cao bang phuong phap sc ky loai trir theo kich thude (SEC) ¢ thoi diém khong va 2
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tuan béng cach tiém 10 pL mau 1 mg/mL. SEC phan tich dugc thuc hién trén hé théng
Agilent 1100 c6 trang bi cot TSKgel G3000SWxI (Tosoh Bioscience) va pha dong PBS
+ NaCl 350 mM, pH 7.4 chay ¢ tdc d6 0,5 mL/phut trong 35 phut hodc 45 phit 14n luot
d6i v6i cac mAu khong cé mat hodc c6 mit m-cresol. Cac dinh duoc phat hién ¢ do hép
thu 214 nm va biéu dd sic ky dugc phan tich bang phadn mém ChemStation. Dbi voéi
protein dung hop theo vi du 3, khdng c6 va co m-cresol, ty 18 phan tram c6 phén tir lugng
cao & thoi diém khong 1an luot 12 0,2% va 3,06%. Ty 1& phén tram c6 phan tir luong cao
& thoi diém 2 tudn khong c6 va cé m-cresol 1an luot 14 0,2% va 1,73%. Két qua ndy thé
hién su gia tang thé két tu hoa tan ngay sau khi bd sung m-cresol dbi vé6i protein dung
hop theo vi du 3 & thoi diém khong. Déi véi protein dung hop theo vi du 1, khi khong
¢6 mit va c6 mat m-cresol, ty 1€ phan trim c6 phan tir lugng cao & thoi diém khoéng 1an
luot 14 0,16% va 0,15%. Ty 1€ phin trim c6 phan tir lugng cao & thoi diém 2 tudn véi
khi khong c6 mit va c6 mét m-cresol 14n lugt 12 0,18% va 0,31%. Két qua nay chimg t6
su On dinh vé6i su ¢6 mit cua chit bao quan cta protein dung hop theo vidu 1, ma bao
gdm cai bién axit amin & vi tri s6 10 trong thanh phan tuong tu chudi A insulin (bién X;
trong SEQ ID NO:2, Z3 trong protein dung hop dAu tién duge md ta trén day) thanh gbe
T, so v6i protein dung hop theo vi du 3, bao gdm gbc I tu nhién & vi tri d6, nhung mat
khac chtra cuing trinh ty axit amin cia chit cht van thu thé insulin véi protein dung hop

theo vi du 1.

Trinh tu

SEQ ID NO:1 — Thanh phan tuong tu chudi B insulin
X1X2X3QHLCGSHLVEALX4LVCGERGFX5Y X6X7X3Xo9

trong d6 X; 1a F, Q hodc A; Xz 1a V hodc G; X3 1aN,K,D, G, Q, AhodacE; X4 1aE, Y,
Q, hodc H; Xs 1a H hoac F; X612 G, T, S, H, V hogc khong ¢6 mat; X7 la G,E,P,K, D,
S, H hodc khéng c¢6 mit; Xs 1a G, E, K, P, Q, D, H hoac khong c6 mat; X91a G, T, S, E,
K, A hodc khéng c6 mét, voi diéu kién 1a thanh ph?m tuong tu chudi B insulin bao gém
it nhAt mot cai bién so véi trinh tu axit amin cua chudi B ctia phén tur insulin ngudi &
X4, Xs, X6, X7, X3, hodc Xy

SEQ ID NO:2 — Thanh phén tuong tu chudi A insulin

GIVEQCCTSXCSLX>QLENYCX3X4
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Xi1aThoic; X21aD, Y, Q hodc E; X314 G, N, S hodc A; va X4 14 axit amin bt ky c6
trong tu nhién, hodc khong cé mit, voi diéu kién 1a néu X3 1a N, thi X4 phai 1a axit amin

khoéng phai G hodc N

SEQ ID NO:3 — Chu lién két peptit thir nhat

X1GX2GGGG, trong d6 X1 1a G hodc khong cé mit; va Xa 12 G, S hodc khong c6 mat
SEQ ID NO:4 — Chét cht van thy thé insulin

X1 X2 X3QHLCGSHLVEALX4LVCGERGFX5Y X6 X7X3X9X10GX1 1GGGGGIVEQCCT
SX12CSLX13QLENYCX14X15

trong d6 X; 1a F, Q hodc A; X2 1a V hodc G; X3 1aN,K,D, G, Q, AhodacE; X4 1aE, Y,
Q, hoac H; Xs1a H hoac F; X61a G, T, S, H, V hodc khong c6 mat; X7 1a G, E, P, K, D,
S, H hodc khong c6 mit; Xs1a G, E, K, P, Q, D, H hodc khong c¢6 mat; Xola G, T, S, E,
K, A hoic khong cé mit; Xio 12 G hodc khong c6 mét; X 1a G, S hoac khong cé mait;
Xi2 12 T hodc I; X13 14D, Y, Q hodc E; Xi41a G, N, S hodc A; va X5 1a axit amin bat ky
c¢6 trong tu nhién, hodc khong c6 mit, vdi didu kién 1a it nhét mot trong s6 Xa, Xs, Xe,
X7, Xs, hodc Xo phai 12 axit amin khic v6i axit amin da c6 1an luot & vi tri Bis, Bas, Bar,
Bag, Bas hodc Bso cia chudi B clia phan tir insulin ngudi, va cdn voi diéu kién 1a néu X4
1a N, thi Xis5 phai 1 axit amin khong phai G hoac N

SEQ ID NO:5 — Chét chu véan thy thé insulin
FVNQHLCGSHLVEALELVCGERGFHYGGGGGGSGGGGGIVEQCCTSTCSLDQ
LENYCG

SEQ ID NO:6 — Cau lién két peptit thr hai
GGGGX1GGGGX2GGGGX3GGGGX4Xs5Xe6

trong d6 X1 12 Q hodc E; X2 1a Q hodc E; X31a Q hodc E; X412 G, E, Q hodc khong ¢
mit; Xs 12 G hodc khong cé mat; va X l1a G hodc khong c6 mat

SEQ ID NO:7 — CAu lién két peptit thir hai

GGGGQGGGGQGGGGQGGGGG

SEQ ID NO:8 — Vung Fc ctia IgG ngudi

CPPCPAPELLGGPSVX;LX,PPKPKDTLMISRTPEVTCX3VX4sDVSHEDPEVKFN
WYVDGVEVHNAKTKPREEQYXsSTYRVVSVLTVLHQDWLNGKEYKCKVSN
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KALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGXGs

trong d6 X; 1a F, Q hodac E; X2 1a F, Q hodc E; X3 14 V hoic T; X41a V hodc T; Xs1a N,
D hodc Q; va

X6 1a K hodc khong cé mat
SEQ ID NO:9 — Vung Fc cua IgG ngudi

PCPPCPAPEAAGGPSVXLX,PPKPKDTLMISRTPEVTCX3VX4DVSQEDPEVQF
NWYVDGVEVHNAKTKPREEQFXsSTYRVVSVLTVLHQDWLNGKEYKCKVSN
KGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAV
EWESNGQPENNYKTTPPVLDSDGSFFLYSXeLTVDKSRWQEGNVFSCSVMHE
ALHNHYTQKSLSLSLGX>

trong d6 X1 1a F, Q hodc E; X2 F, Q hodc E; X3 14V hodc T; X412 V hodac T; Xs1a N, D
hodc Q; X6 1a R, hodc K; X712 K hodc khong ¢ mit

SEQ ID NO:10 — Vung Fc cua IgG ngudi

ECPPCPAPPVAGPSVXLX,PPKPKDTLMISRTPEVTCX3VX4DVSHEDPEVQFN
WYVDGVEVHNAKTKPREEQFXsSTFRVVSVLTVVHQDWLNGKEYKCKVSNK
GLPAPIEKTISKTKGQPREPQVYTLPP SREEMTKNQVSLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPMLDSDGSFFLY SKLTVDKSRWQQGNVFSCSVMHEA
LHNHYTQKSLSLSPGXGs

trong d6 X1 1a F, Q hoac E; X2 1a F, Q hodc E; X3 1a V hoic T; X4 1a V hodc T; Xs 1a N,
D hoic Q; va X 1a K hodc khong c6 mat

SEQ ID NO:11 — Protein dung hop

X1 X2X3QHLCGSHLVEALX4LVCGERGFX5Y X6X7X8XoX10GX11 GGGGGIVEQCCT
SX12CSLX, 3QLENYCX14X1sGGGGX16GGGGX17GGGGX1gGGGGX19XzoX21X22CP
PCPAPX23X24AGX2sPSVFLFPPKPKDTLMISRTPEVTCVVVDVSX3sEDPEVQEN
WY VDGVEVHNAKTKPREEQFNSTX27RVVSVLTVX2sHQDWLNGKEYKCKVS
NKGLPX20X30IEKTISK X3:KGQPREPQVYTLPPSX3,EEMTKNQVSLTCLVKGEY
PSDIAVEWESNGQPENNYKTTPPX33LDSDGSFFLYSX34LTVDKSRWQX35GNV
FSCSVMHEALHNHYTQKSLSLSX36G
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trong d6 X1 1a F, Q hodc A; X 14 V hodc G; X3 1a N, K, D,G,Q,AhoicE; X4 1aE, Y,
Q, hodc H; Xs1a H hoic F; Xs1a G, T, S, H, V hodc khong comat; X71aG, E, P,K, D,
S, H hoic khong c6 mit; Xs1a G, E, K, P, Q, D, H hoac khong c6 mit; Xola G, T, S, E,

K, A hoiic khong ¢6 mat, véi didu kién 1a it nhat mdt trong s6 X4, Xs, Xs, X7, Xs, hodc

X 1 axit amin khong phai 1 axit amin c6 mit lan lugt 6 vi tri Bis, B2s, B27, Bas, B2o

hodc Bso ctia chudi B insulin ngudi; X0 12 G hodc khong c6 mit; Xi11a G, S hodc khong

c6 mat; X2 12 Thodc I; Xi31a D, Y, Q hodc E; X412 G, N, S hodc A; Xis 1a axit amin

bat ky c6 trong tu nhién, hodc khong c6 mat, véi diéu kién 12 néu X4 12 N, thi Xis phai
13 axit amin khéng phai G hodc N; X6 12 Q hodc E; X171a Q hoac E; Xiz 1a Q hodc E;
X9 12 G, E, Q hodc khong c6 mit; Xao 14 G hodc khong c6 mat; X321 12 G hoic khong co6
mit; X22 12 E hodc P; X23 12 E hodc P; Xo4 12 A hodc V; X5 12 G hodc khdng cé mat; Xoe
12 Q hodc H; X»71a Y hodc F; Xag 1a L hodc V; Xa9 12 S hodc A; X3 1a S hodc P; Xs1 1a
A hodc T; X32 12 Q hodc R; X33 12 V hodac M; Xz 1aR hoic K; X35 1a E hodc Q; va Xse

la L hoac P.

SEQ ID NO:12 — Protein dung hop

10 20 30 40 50 60
FVNQHLCGSHLVEALELVCGERGFHYGGGGGGSGGGGGIVEQCCTSTCSLDQLENYCGGG
70 80 90 100 110 120
GGQGGGGQGGGGQGGGGGECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
130 140 150 160 170 180
HEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKG
190 200 210 220 230 240
LPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP
250 260 270 280 290

ENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG

SEQ ID NO:13 — Chudi A insulin ngudi

GIVEQCCTSICSLYQLENYCN

SEQ ID NO:14 — Chudi B insulin nguoi

FVNQHLCGSHLVEALYLVCGERGFFYTPKT

SEQ ID NO:15 — CAu lién két peptit thir nhét

GGSGGGG
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SEQ ID NO:16 — Protein dung hop

10 20 30 40 50 60
FVNQHLCGSHLVEALYLVCGERGFFYTEETGGGGGGGIVEQCCTSICSLYQLENYCGGGG
70 80 90 100 110 120
GSGCGCESCCEGEGSESKYGPPCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVVDY
130 140 150 160 170 180
SQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNK
190 200 210 220 230 240
GLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQ
250 260 270 280 290

PENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLSLG

SEQ ID NO:17 — Protein dung hop

10 20 30 40 50 60
FVNQHLCGSHLVEALELVCGERGFHYGGGGGGSGGGGGIVEQCCTSICSLDQLENYCGGG
70 80 90 100 110 120
GGQGGGGQGGGGQGGGGQGGPCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVV
130 140 150 160 170 180
DVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVS
190 200 210 220 230 240
NKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESN
250 260 270 280 290 300

GQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLS

LG

SEQ ID NO:18 — Protein dung hop

10 20 30 40 50 60
FVNQHLCGSHLVEALELVCGERGFHYGGGGGSGGGGGIVEQCCTSICSLDQLENYCGGGG
70 80 90 100 110 120
GEGGGGEGGGGEGGGGECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
130 140 150 160 170 180
DPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLP
190 200 210 220 230 240
APIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN
250 260 270 280 290

NYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG

SEQ ID NO:19 — Protein dung hop

10 20 30 40 50 60
FVNQHLCGSHLVEALELVCGERGFHYGGGGGGSGGGGGIVEQCCTSTCSLDQLENYCGGG
70 80 90 100 110 120
GGQGGGGQGGGGQGGGGQGGPCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVV
130 140 150 160 170 180
DVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVS
190 200 210 220 230 240
NKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESN
250 260 270 280 290 300
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GQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLS

LG

SEQ ID NO:20 — Protein dung hop

10 20 30 40 50 60
FVGQHLCGSHLVEALELVCGERGFHYGGGGGGSGGGGGIVEQCCTSICSLDQLENYCGGG
70 80 90 100 110 120
GGQGGGGQGGGGQGGGGQGGPCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEVTCVVV
130 140 150 160 170 180
DVSQEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVS
190 200 210 220 230 240
NKGLPSSIEKTISKAKGQPREPQVYTLPPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESN
250 260 270 280 290 300

GQPENNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMHEALHNHYTQKSLSLS

LG

SEQ ID NO:21 — Protein dung hop

10 20 30 40 50 60
AGGQHLCGSHLVEALELVCGERGFHYGGGGGSGGGGGIVEQCCTSICSLDQLENYCGGGG
70 80 90 100 110 120
GQGGGGQGGGGQGGGGECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHE
130 140 150 160 170 180
DPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLP
190 200 210 220 230 240
APIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN
250 260 270 280 290

NYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHEALHNHY TQKSLSLSPG

SEQ ID NO:22 — Protein dung hop

10 20 30 40 50 60
FVNQHLCGSHLVEALELVCGERGFHYTPKTGGSGGGGGIVEQCCTSTCSLDQLENYCGGG
70 80 90 100 110 120
GGQGGGGQGGGGQGGGGGECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
130 140 150 160 170 180
HEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKG
190 200 210 220 230 240
LPAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP
250 260 270 280 290

ENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG

SEQ ID NO:23 — Protein dung hop

10 20 30 40 50 60
FVNQHLCGSHLVEALELVCGERGFFYTEETGGGGGGGIVEQCCTSICSLYQLENYCGGGG
70 80 90 100 110 120

GSGGGGSGCEGGESGEGGSECPPCPAPPVAGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSH
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130 140 150 160 170 180
EDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGL

190 200 210 220 230 240
PAPIEKTISKTKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPE

250 260 270 280 290
NNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHEALHNHY TQKSLSLSPG

SEQ ID NO:24 — Protein dung hop

10 20 30 40 50 60
FVGQHLCGSHLVEALELVCGERGFHYGGGGGGSGGGGGIVEQCCTSTCSLDQLENYCGGG
70 80 90 100 110 120
GGQGGGGQGGGGQGGGGGECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVS
130 140 150 160 170 180
HEDPEVQFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKG
190 200 210 220 230 240
LPAPIEKTISKTKGOPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQP
250 260 270 280 290

ENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVEFSCSVMHEALHNHYTQKSLSLSPG

SEQ ID NO:25 — GLP-1

HAEGTFTSDVSSYLEGQARKEFIAWLVKGRG
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YEU CAUBAO HO
1. Protein dung hop chira:
a) chat chii van thu thé insulin ¢6 cong thtrcc chung Z1-Z2-Z3, trong do:

i) Zilathanh phan tuong tu chudi B insulin, chira trinh tu axit amin:

X1 X2X3QHLCGSHLVEALX4LVCGERGFXs5Y XsX7X3Xo9

trong d6 Xi 1a F, Q hodc A; Xz 1a V hodc G; X;31aN, K, D, G, Q, A hodc E; X4
1AE, Y, Q, hoic H; Xs1laH hoac F; X¢1a G, T, S, H, V ho#c khong c6 mat; X7 1a
G, E, P,K, D, S, H hodc khong c6 mat; Xs 12 G, E, K, P, Q, D, H hodc khong cé
mit; Xo1a G, T, S, E, K, A hogic khong c6 mat, véi diéu kién 1a thanh phan twong

tu chudi B insulin bao gom it nhat mot cai bién so v6i trinh tu axit amin ciia chudi

B ctia phan tlr insulin nguoi ¢ Xs, Xs, Xs, X7, X3, hodc Xo (SEQ ID NO:1);

ii) Z» 1a cAu lién két peptit thir nhit gdm 5 dén 10 axit amin, trong do it nhit 5
trong sb cac axit amin nay 1a cac gbe G; va

iii) Zsla thanh phé‘m tuong tu chudi A insulin, chtra trinh ty axit amin:

GIVEQCCTSXCSLX2QLENYCX3X4

trong d6 X1 1a T hodcI; X21aD, Y, Q hodc E; X314 G, N, S hodc A; va X4 1a axit

amin bat ky c6 trong tw nhién, hodc khong ¢ mat, véi diéu kién la néu X5 1a N,

thi X4 phai 1a axit amin khong phai G hodc N (SEQ ID NO:2);

b) cAu lién két peptit thit hai 6 tir 10 dén 25 axit amin, trong do it nhit 50% sb axit

amin nay la cac gbc G; va

¢) vung Fc cta IgG nguoi;
trong d6 gbc dau tan cung C ctia chét chi van thu thé insulin dugc dung hop truc tiép
v6i gbe dau tan cung N cia cau lién két peptit thir hai, va gbc dAu tan cung C cua cau
lién két peptit thir hai dugc dung hop truc tiép vai gbe du tan cuing N cua vung Fc cla
IgG nguoi.
2. Protein dung hop theo diém 1, trong do:

thanh phén tuong tu chudi B insulin bao gff)m {t nhat mot cai bién so véi trinh tu axit

amin ctia chudi B insulin ngudi & X4 hodc Xs ciia SEQ ID NO:1; va
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va thanh phan tuong tu chudi A insulin bao gdm it nhit mot cai bién so véi trinh tu

axit amin cta chudi A insulin nguoi & X hoac X ciia SEQ ID NO:2.

. Protein dung hop theo diém 1 hodc 2, trong do:

(O8]

thanh phan tuong tu chudi B insulin bao gdm trinh tw SEQ ID NO:1, trong d6: X 1a
F; X212 V; X312 N hodc D; X4 1a E; Xs 1a H; va

thanh phan tuong tw chudi A insulin bao gdm trinh tu SEQ ID NO:2, trong d6: X, 1a
[ hodc T; X2 1a D; X3 1a G; va X4 khong c6 mat.

4. Protein dung hop theo diém bat ky trong sé cac diém tir 1 dén 3, trong d6 thanh phan
tuong tu chudi B insulin bao gdm trinh tu SEQ ID NO:1, trong d6 mdi Xe-Xola G.

5. Protein dung hop theo diém bt ky trong sb cac diém tir 1 dén 4, trong d6 cau lién két

peptit thu nhét chira trinh tu axit amin sau:
X1GX2GGGG
trong d6 Xi 1a G hodc khong c6 mat; va X 12 G, S hodc khong c6 mét (SEQ ID NO:3).

6. Protein dung hop theo diém 5, trong d6 X; va X, cua SEQ ID NO:3 lan luot 12 G va
S.

7. Protein dung hop theo diém bat ky trong sb céc didm tir 1 dén 6, trong d6 chét chu

vén thuy thé insulin ¢ trinh tu axit amin sau:

FVNQHLCGSHLVEALELVCGERGFHYGGGGGGSGGGGGIVEQCCTSTCSL
DQLENYCG (SEQ ID NO:5).

8. Protein dung hop theo diém bét ky trong sb céc diém tir 1 dén 7, trong d6 cau lién két

peptit thir hai chira peptit ¢6 trinh tu [GGGGX]»
trong d6 X 1a Q, E hodc S; va trong d6 » la 2-5.

9. Protein dung hop theo diém bét ky trong s6 cac diém tir 1 dén 8, trong do cau lién két

peptit thir hai chira trinh tur axit amin sau:
GGGGX1GGGGX2GGGGX3GGGGX4X5Xs
XilaQhodc E
X21a Q hodc E

X312 Q hoac E
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X412 G, E, Q hodc khong c6 mat
Xs 12 G hodc khéng c6 mat; va
X 12 G hoac khdong c6 mat
(SEQ ID NO:6).

10. Protein dung hop theo didm bét ky trong s cac didm tir 1 dén 9, trong d6 cau lién

két peptit thir hai ¢6 trinh tu axit amin sau:
GGGGQGGGGQGGGGQGGGGG (SEQ ID NO:7).

11. Protein dung hop theo diém bét ky trong s6 cac didm tir 1 dén 10, trong d6 vung Fc

ctia IgG ngudi 1a ving Fe tir IgG1, 1gG2 hode IgG4.

12. Protein dung hop theo diém bét ky trong s6 cac diém tir 1 dén 11, trong d6 ving Fe
ctia IgG ngudi chia trinh tu axit amin duge chon tir nhom gdm SEQ ID NO:8, SEQ ID
NO:9 va SEQ ID NO:10.

13. Protein dung hop c6 trinh tu axit amin néu trong SEQ 1D NO:12.

14. Homodime gdm hai protein dung hop theo didm bat ky trong s6 cac diém tir 1 dén

13.

15. Dugc pham chira protein dung hop theo diém bt ky trong sd cac diém tir 1 dén 13

hodc homodime theo diém 14, va it nhat mot ta duoc.

16. Duogc phém theo diém 15, trong d6 dugc phém nay con chira mot hodc nhidu chat

dém, mot hodc nhiéu chét hoat dong bé mit, va mot hodc nhidu chét déng truong.

17. Dugc pham theo diém 15, trong d6 duge phdm nay con chira xitrat, axit xitric,

polysorbat 80, va manitol.

18. Dugc pham theo diém bét ky trong sb cac diém tir 15 dén 17, trong d6 d6 pH nam
trong khoang tir khoang 5,5 dén khoang 8,0.

19. Duoc phdm theo diém bét ky trong sé cac diém tir 15 dén 18, trong d6 do pH nam

trong khoang tir khoang 6,0 dén khoang 6,75.

20. Duoc phdm theo diém bét ky trong sé cac diém tir 15 dén 19, trong d6 dugc pham

nay con chira thanh phan hoat tinh b sung.
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21. Duoc phém theo diém 20, trong d6 thanh phén hoat tinh bd sung 14 liéu phap dua

trén incretin.

22. Duoc phém theo diém 21, trong d6 liéu phap dua trén incretin la chit chu van GLP-

IR.
23. Duogc pham theo diém 22, trong d6 chét chu van GLP-1R 1a dulaglutide.
24. Duoc phdm chtra homodime theo diém 14 va dulaglutide.

25. Polynucleotit ma hoa protein dung hop theo diém bét ky trong s6 cac diém tir 1 dén
13.
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<110>

<120>

<130>

<150>
<151>

<160>

<170>

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

<220>
<223>

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

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

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

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

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

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

<220>
<221>
<222>
<223>
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DANH MUC TRINH TU
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HOP VA DUQC PHAM CHUA PROTEIN DUNG HQP NAY

PatentIn version 3.5

1
30
PRT

Trinh tu nhé&n tao

cdu truc tdng hop

Dic diém hdén
(1) .. (1)

Xaa & vi tri

Dic diém hén
(2) ..(2)

Xaa & vi tri

pac diém hdn
(3)..(3)
Xaa & vi tri

p3c diém hén
(16) .. (1l6)
Xaa & vi tri

pac diém hdén
(25) ..(25)
Xaa & vi tri

pic diém hdn
(27) ..(27)
Xaa & vi tri

pac diém hdn
(28) ..(28)

Xaa & vi tri
khéng cd mat

hop

s& 1 1a Phe, Gln hoic Ala

hop

sb 2 1la Val hodc Gly

hop

sb 3 la Asn, Lys, Asp, Gly, Gln, Ala hoadc Glu

hop

sb 16 1la Glu, Tyr, Gln hodc His

hop

s 25 1a His hodc Phe

hop

s 27 1a Gly, Thr, Ser, His, Val, hodc khéng cb mat

hop

sb 28 1la Gly, Glu, Pro, Lys, Asp, Ser, His, hoac

-60-



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

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

cd mat

<400>

Xaa Xaa Xaa Gln

1

Leu Val Cys Gly

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

<220>
<223>

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

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

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

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

<400>

pac diém hén
(29) ..(29)

Xaa & vi tri
khdng cé mat

Dic diém hén
(30)..(30)
Xaa & vi tri

1
His
5
Glu

20

2

22

PRT

Trinh tu

Cciu trtc

pic diém hdn
(10) ..(10)
Xaa & vi tri

Dic diém hén
(14)..(14)
Xaa & vi tri

pic diém hdén
(21) ..(21)
Xaa & vi tri

pic diém hdn
(22) ..(22)

Xaa & vi tri
khéng c6 mat

2

Gly Ile Val Glu Gln

1

5

Glu Asn Tyr Cys Xaa

<210>

20

3

hop

s 29 1a Gly, Glu, Lys,

hop

35364

Pro, Gln, Asp, His,

hoac

sé 30 1a Gly, Thr, Ser, Glu, Lys, Ala, hoadc khdéng

Leu Cys Gly Ser His Leu Val Glu Ala Leu Xaa

10

15

Arg Gly Phe Xaa Tyr Xaa Xaa Xaa Xaa

nhdn tao

téng hop

hop

sbé 10 1la

hop

sb 14 1a

hop

sé 21 1a

hop

sbé 22 1a

Cys Cys Thr Ser Xaa Cys Ser Leu Xaa Gln Leu

Xaa

25 30
Thr hoadc Ile
Asp, Tyr, Gln hodc Glu
Gly, Asn, Ser, hoac Ala

axit amin bt ky cé trong tu nhién,

10
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<211>
<212>
<213>

<220>
<223>

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

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

<400>

7
PRT

Trinh tu

bac
(1)
Xaa

bac
(3)
Xaa

3

trac

diém

. (1)

diém

.. (3)

Xaa Gly Xaa Gly

1

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

<220>
<223>

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

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

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

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

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

<220>
<221>
<222>

4
59
PRT

Trinh tu

Déac
(1)

Xaa

bac

(2) ..

Xaa

bac
(3)
Xaa

trac

diém

.. (1)

diém
(2)
& vi

diém

.. (3)

nhdn tao

tdéng hop

tri

Gly

hop

35364

s 1 la Gly hodc khdéng cd mit

hop

sé 3 la Gly, Ser, hodc khdéng cé mdt

Gly Gly

nhdn tao

tdng hop

tri

Dic diém hén
(16)..(1l6)
Xaa & vi tri

Pac diém hén
(25) ..(25)
Xaa & vi tri

Dic diém hén
(27) .. (27)

hop

sb 1 1a Phe,

hop

Gln,

hodc Ala

sé 2 1a val hodc Gly

hop
s& 3 1a Asn, Lys,
hop
sé 16 1a Glu, Tyr,

hop

Asp,

Gln,

sé 25 13 His ho&c Phe

hop

-62-
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hodc His

Ala,

hodc Glu



<223> Xaa & vi tri

<220>

<221> Dic diém hén

<222>  (28)..(28)

<223> Xaa & vi tri
khéng cd mat

<220>

<221> Dac diém hdn

<222>  (29)..(29)

<223> Xaa & vi tri
khéng cé mat

<220>
<221> Dic diém hén
<222>  (30)..(30)

<223> Xaa & vi tri
cd mat

<220>

<221> Dic diém hén
<222>  (31)..(31)
<223> Xaa O vi tri

<220>

<221> Dac didm hén
<222>  (33)..(33)
<223> Xaa & vi tri

<220>

<221> Dic diém hén
<222>  (47)..(47)
<223> Xaa & vi tri

<220>

<221> Dic diém hdn
<222> (51)..(51)
<223> Xaa O vi tri

<220>

<221> Dac diém hén
<222> (58)..(58)
<223> Xaa ¢ vi tri

<220>

<221> Dac diém hdn

<222>  (59)..(59)

<223> Xaa o0 vi tri
khéng cd mat

<400> 4

Xaa Xaa Xaa Gln His
1 5

Leu Val Cys Gly Glu
20

Xaa Gly Gly Gly Gly

35364

sb 27 la Gly, Thr, Ser, His, Val, hodc khéng cé mat

hop

sb 28 la Gly, Glu, Pro, Lys, Asp, Ser, His,

hop

s& 29 la Gly, Glu, Lys, Pro, Gln, Asp, His,

hop

sé 30 la Gly, Thr, Ser, Glu, Lys, Ala, hodc

hop

sb 31 1la Gly hodc khéng cé mat

hop

sé 33 la Gly, Ser, hodc khdéng cd mat

s& 47 1a Thr hodc Ile

hop

sb& 51 1a Asp, Tyr, Gln, hodc Glu

hop

sb 58 la Gly, Asn, Ser, hoac Ala

hop

sb5 59 1a axit amin bat ky cé trong tu nhién,

Leu Cys Gly Ser His Leu Val Glu Ala Leu Xaa
10 15

Arg Gly Phe Xaa Tyr Xaa Xaa Xaa Xaa Xaa Gly
25 30

Gly Ile val Glu Gln Cys Cys Thr Ser Xaa Cys

-63-

hoac

hoac

khdéng

hodc



35

Ser Leu Xaa Gln Leu

50

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

<220>
<223>

<400>

5
58
PRT

35364

40 45

Glu Asn Tyr Cys Xaa Xaa
55

Trinh tu nhén tao

ciu truc tdng hop

5

Phe Val Asn Gln His

1

5

Leu Val Cys Gly Glu

20

Ser Gly Gly Gly Gly

35

Ser Leu Asp Gln Leu

50

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

<220>
<223>

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

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

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

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

<220>
<221>
<222>

6
22
PRT

Leu Cys Gly Ser His Leu Val Glu Ala Leu Glu
10 15

Arg Gly Phe His Tyr Gly Gly Gly Gly Gly Gly
25 30

Gly Ile Val Glu Gln Cys Cys Thr Ser Thr Cys
40 45

Glu Asn Tyr Cys Gly
55

Trinh tu nhdn tao

cdu truc téng hop

pic diém hén
(5)..(5)
Xaa & vi tri

Pic diém hén
(10)..(10)
Xaa & vi tri

bac diém hdén
(15) ..(15)
Xaa & vi tri

pac diém hdn
(20) .. (20)
Xaa & vi tri

hop

s 5 la Gln hodc Glu

hop

sé 10 1a Gln ho&c Glu

hop

s4 15 la Gln hodc Glu

hop

sb 20 1a Gly, Glu, Gln, hodc khdéng cd mat

hop



<223>

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

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

<400>

Xaa & vi tri

Pic diém hdén
(22) ..(22)
Xaa & vi tri

Dic diém hén
(22)..(22)
Xaa & vi tri

6

Gly Gly Gly Gly Xaa

1

5

Gly Gly Gly Xaa Xaa

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

<220>
<223>

<400>

Gly Gly Gly Gly

1

20

7
20
PRT

35364

sé 21 1a Gly hodc khéng

hop

sé 21 1a Gly hodc khéng

hop

sb 22 14 Gly hodc khdng

Gly Gly Gly Gly Xaa Gly

Xaa

Trinh ty nhdn tao

cdu truc tdéng hop

7

5

Gly Gly Gly Gly

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

<220>
<223>

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

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

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

20

8
222
PRT

Trinh ty nhén tao

cdu truc tdéng hop

Dic diém hén
(16) .. (16)
Xaa & vi tri

pic diém hdn
(18) ..(18)
Xaa & vi tri

Dic diém hén
(37) ..(37)
Xaa & vi tri

hop

sb 16 la Phe,

hop

sé 18 1a Phe,

hop

10

10

Gln hodc Glu

Gln hodc Glu

sb 37 1a val hodc Thr

-65-

cd mat

cd mat

cd mat

Gly Gly Gly Xaa Gly
15

Gln Gly Gly Gly Gly Gln Gly Gly Gly Gly Gln Gly

15



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

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

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

<400>

Cys

Leu

Glu

Lys

Lys

65

Leu

Lys

Lys

Ser

Lys

145

Gln

Gly

Gln

Asn

Pro

Xaa

val

Phe

50

Pro

Thr

val

Ala

Arg

130

Gly

Pro

Ser

Gln

His
210

<210>

pac diém hén
(39) ..(39)
Xaa & vi tri

D3c diém hdn

(72) ..

(72

)

Xaa & vi tri

Dic diém hdén
(222) ..(222)
Xaa & vi tri

8

Pro

Pro

Thr

35

Asn

Arg

Val

Ser

Lys

115

Asp

Phe

Glu

Phe

Gly

195

Tyr

9

Cys

Pro

20

Cys

Trp

Glu

Leu

Asn

100

Gly

Glu

Tyr

Asn

Phe

180

Asn

Thr

Pro

Lys

Xaa

Tyr

Glu

His

85

Lys

Gln

Leu

Pro

Asn

165

Leu

Val

Gln

hop

35364

sé 39 la Val hoic Thr

hop

sé 72 1la Asn, Asp hodc Gln

hop

sb 222 1la Lys hodc khéng cb

Ala

Pro

vVal

vVal

Gln

70

Gln

Ala

Pro

Thr

Ser

150

Tyr

Tyr

Phe

Lys

Pro

Lys

Xaa

Asp

55

Tyr

Asp

Leu

Arg

Lys

135

Asp

Lys

Ser

Ser

Ser
215

Glu

Asp

Asp

40

Gly

Xaa

Trp

Pro

Glu

120

Asn

Ile

Thr

Lys

Cys

200

Leu

Leu

Thr

25

val

Val

Ser

Leu

Ala

105

Pro

Gln

Ala

Thr

Leu

185

Ser

Ser

-66-

Leu

10

Leu

Ser

Glu

Thr

Asn

90

Pro

Gln

val

Val

Pro

170

Thr

vVal

Leu

Gly

Met

His

val

Tyr

75

Gly

Ile

Val

Ser

Glu

155

Pro

vVal

Met

Ser

Gly

Ile

Glu

His

60

Arg

Lys

Glu

Tyr

Leu

140

Trp

Val

Asp

His

Pro
220

Pro

Ser

Asp

45

Asn

val

Glu

Lys

Thr

125

Thr

Glu

Leu

Lys

Glu

205

Gly

Ser

Arg

30

Pro

Ala

val

Tyr

Thr

110

Leu

Cys

Ser

Asp

Ser

190

Ala

Xaa

Val

15

Thr

Glu

Lys

Ser

Lys

95

Ile

Pro

Leu

Asn

Ser

175

Arg

Leu

Xaa

Pro

val

Thr

val

80

Cys

Ser

Pro

val

Gly

160

Asp

Trp

His



<211>
<212>
<213>

<220>
<223>

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

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

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

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

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

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<400>

Pro Cys
1

Xaa Leu

Pro Glu

Val Gln
50

Thr Lys
65

Val Leu

223
PRT

Trinh tu nhé&n tao

cidu truc tdng hop

pac diédm hén
(17) .. (17)
Xaa & vi tri

Dic diém hén
(19)..(19)
Xaa & vi tri

Dic diém hén
(38)..(38)
Xaa & vi tri

Dic diém hén
(40) .. (40)
Xaa & vi tri

pac diédm hén
(73)..(73)
Xaa & vi tri

pac diédm hén
(185)..(185)
Xaa & vi tri

pic diém hén
(223) ..(223)
Xaa & vi tri
9
Pro Pro Cys
Xaa Pro Pro

20
Val Thr Cys
35
Phe Asn Trp

Pro Arg Glu

Thr Val Leu

hop

sbé 17

hop

sb6 19

hop

s6 38

hop

sé 40

hop

sé 73

hop

la

la

la

la

la

35364

Phe, Gln hodc Glu

Phe, Gln hoac Glu

Val hodc Thr

Val hodc Thr

Asn, Asp hoac Gln

sé 185 la Arg hodc Lys

hop

sb 223 la Lys hodc khdéng cb

Pro Ala

Lys Pro

Xaa Val

Tyr Val

55

Glu Gln

70

His Gln

Pro Glu Ala
10

Lys Asp Thr
25

Xaa Asp Val
40
Asp Gly Val

Phe Xaa Ser

Asp Trp Leu

-67-

Ala

Leu

Ser

Glu

Thr

75

Asn

Gly

Met

Gln

val

60

Tyr

Gly

mat

Gly

Ile

Glu

45

His

Arg

Lys

Pro

Ser

30

Asp

Asn

Val

Glu

Ser

15

Arg

Pro

Ala

Val

Tyr

Val

Thr

Glu

Lys

Ser

80

Lys



35364

85 90 95

Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile
100 105 110

Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
115 120 125

Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
130 135 140

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
145 150 155 160

Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
165 170 175

Asp Gly Ser Phe Phe Leu Tyr Ser Xaa Leu Thr Val Asp Lys Ser Arg
180 185 190

Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
195 200 205

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly Xaa

210 215 220
<210> 10
<211> 222
<212> PRT

<213> Trinh tu nhén tao

<220>
<223> C4u truc tdng hop

<220>

<221> Dic diém hdn hop

<222> (16)..(16)

<223> Xaa & vi tri sb 16 1a Phe, Gln, hodc Glu

<220>

<221> Dic diém hén hop

<222> (18)..(18)

<223> Xaa & vi tri sb 18 1la Phe, Gln, hodc Glu

<220>

<221> Dic diém hdén hop

<222> (37) ..(37)

<223> Xaa & vi tri sb 37 la val hodc Thr

<220>

<221> Dic diém hén hop

<222> (39)..(39)

<223> Xaa & vi tri sb 39 la Val hodc Thr

<220>

<221> Dic diém hén hop

<222>  (72)..(72)

<223> Xaa & vi tri sbé 72 la Asn, Asp, hodc Gln
<220>

-68-



<221>
<222>
<223>

<400>

pac diém hdn
(222) ..(222)
Xaa ¢ vi tri

10

Glu Cys Pro

1

Leu

Glu

Gln

Lys

65

Leu

Lys

Lys

Ser

Lys

145

Gln

Gly

Gln

Asn

Xaa

Val

Phe

50

Pro

Thr

Val

Thr

Arg

130

Gly

Pro

Ser

Gln

His
210

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

<220>
<223>

<220>
<221>
<222>

Pro

Thr

35

Asn

Arg

vVal

Ser

Lys

115

Glu

Phe

Glu

Phe

Gly

195

Tyr

11
303
PRT

Pro

Pro

20

Cys

Trp

Glu

vVal

Asn

100

Gly

Glu

Tyr

Asn

Phe

180

Asn

Thr

Trinh tu

cu truc

Dic diém

(1) ..

(1)

Cys

Lys

Xaa

Tyr

Glu

His

85

Lys

Gln

Met

Pro

Asn

165

Leu

Val

Gln

hop

35364

sb 222 1la Lys hodc khéng cb

Pro

Pro

Val

vVal

Gln

70

Gln

Gly

Pro

Thr

Ser

150

Tyr

Tyr

Phe

Lys

Ala

Lys

Xaa

Asp

55

Phe

Asp

Leu

Arg

Lys

135

Asp

Lys

Ser

Ser

Ser
215

nhan tao

téng hop

hén

hop

Pro

Asp

Asp

40

Gly

Xaa

Trp

Pro

Glu

120

Asn

Ile

Thr

Lys

Cys

200

Leu

Pro

Thr

25

Val

val

Ser

Leu

Ala

105

Pro

Gln

Ala

Thr

Leu

185

Ser

Ser

-69-

vVal

10

Leu

Ser

Glu

Thr

Asn

90

Pro

Gln

Val

vVal

Pro

170

Thr

Val

Leu

Ala

Met

His

Val

Phe

75

Gly

Ile

val

Ser

Glu

155

Pro

Val

Met

Ser

Gly

Ile

Glu

His

60

Arg

Lys

Glu

Tyr

Leu

140

Trp

Met

Asp

His

Pro
220

Pro

Ser

Asp

Asn

val

Glu

Lys

Thr

125

Thr

Glu

Leu

Lys

Glu

205

Gly

Ser

Arg

30

Pro

Ala

Val

Tyr

Thr

110

Leu

Cys

Ser

Asp

Ser

190

Ala

Xaa

Val

15

Thr

Glu

Lys

Ser

Lys

95

Ile

Pro

Leu

Asn

Ser

175

Arg

Leu

Xaa

Pro

Val

Thr

Val

80

Cys

Ser

Pro

val

Gly

160

Asp

Trp

His



<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>
cd mat

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

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

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

<220>

Xaa & vi tri

pac diém
(2)..(2)

Xaa ¢ vi

Dic diém
(3) .. (3)

Xaa & vi tri

Dic diédm hén
(16)..(16)
Xaa & vi tri

Dic diém hén
(25) ..(25)
Xaa & vi tri

pic diém hdén
(27) ..(27)
Xaa & vi tri

pac diém hén
(28)..(28)

Xaa & vi tri
khéng cé mat

p3c diém hén
(29) ..(29)

Xaa & vi tri
khéng cd mat

pic diém hdén
(30)..(30)
Xaa & vi tri

Pic diém hén
(31)..(31)
Xaa & vi tri

p3c diém hén
(33)..(33)
Xaa & vi tri

P3c diém hén
(47) .. (47)
Xaa & vi tri

35364

sé 1 1a Phe, Gln, hodc Ala

hop

sb 2 1a val hodc Gly

hop

s& 3 1a Asn, Lys, Asp,
hop

s4 16 la Glu, Tyr, Gln,
hop

s 25 la His ho&c Phe
hop

sé 27 la Gly, Thr, Ser,
hop

sé 28 la Gly, Glu, Pro,
hop

sé 29 la Gly, Glu, Lys,
hop

sb 30 1la Gly, Thr, Ser,
hop

s 31 la Gly, hodc

hop

sé 33 1la Gly, Ser,

hop

sb& 47 1la Thr hodc Ile

-70-

Gly,

Gln,

hodc His

His,

Lys,

Pro,

Glu,

val,

Asp,

Gln,

Lys,

khéng c6 mat

Ala,

hodc

Ser,

Asp,

Ala,

ho&c khéng cé mat

hodc Glu

khdng cé mat

His, hoac
His, hoac
hodc khéng



35364

<221> Dbac diédm hdén hop
<222> (51)..(51)
<223> Xaa & vi tri sé 51 la Asp, Tyr, Gln, hodc Glu

<220>

<221> b&c diédm hdén hop

<222> (58)..(58)

<223> Xaa & vi tri sb 58 la Gly, Asn, Ser hodc Ala

<220>
<221> Dic diém hdn hop
<222> (59)..(59)

<223> Xaa & vi tri sb 59 la axit amin b&t ky cdé trong tu nhién, hodc
khéng cd mat

<220>
<221> Dic diém hdn hop
<222> (64)..(64)

<223> Xaa & vi tri sé 64 1a Gln hodc Glu

<220>
<221> Dic diém hdn hop
<222>  (69)..(69)

<223> Xaa & vi tri sé 69 la Gln hodc Glu

<220>

<221> Dic diém hdn hop

<222>  (74)..(74)

<223> Xaa & vi tri sé 74 1a Gln hodc Glu

<220>
<221> Dic diém hdn hop
<222>  (79)..(79)

<223> Xaa & vi tri sb 79 la Gly, Glu, Gln, hoac khéng cé mat

<220>

<221> Dic diém hdén hop

<222> (80)..(80)

<223> Xaa & vi tri sb 80 la Gly hodc khéng co mat

<220>

<221> Dic diém hdn hop

<222> (81)..(81)

<223> Xaa & vi tri sbé 81 1a Gly hodc khdéng cé mat

<220>
<221> Dic diém hdn hop
<222> (82)..(82)

<223> Xaa & vi tri sb 82 1la Glu hodc Pro

<220>

<221> Dic diém hdn hop

<222> (90) ..(90)

<223> Xaa & vi tri sé 90 1a Glu hodc Pro

<220>
<221> Dic diém hdén hop
<222>  (91)..(91)

<223> Xaa & vi tri sb 91 la Ala and Val

<220>

-71-



35364

<221> Dic diém hén hop
<222> (94) ..(94)
<223> Xaa & vi tri sbé 94 14 Gly hodc khéng cé mat

<220>

<221> Dic diém hdén hop

<222> (125)..(125)

<223> Xaa & vi tri sb 125 la Gln hodc His

<220>
<221> Dic diém hdén hop
<222> (157)..(157)

<223> Xaa & vi tri sb 157 la Tyr hodc Phe

<220>
<221> Dic diém hdén hop
<222> (166)..(166)

<223> Xaa & vi tri sb 166 1la Leu hodc Val

<220>

<221> Pic diém hdén hop

<222> (187)..(187)

<223> Xaa & vi tri sb 187 1la Ser hodc Ala

<220>
<221> Dic diém hén hop
<222> (188) ..(188)

<223> Xaa & vi tri sb 188 la Ser hodc Pro

<220>

<221> Dic diém hdén hop

<222> (196) .. (196)

<223> Xaa & vi tri sb 196 la Ala hodc Thr

<220>
<221> Dic didm hén hop
<222>  (212)..(212)

<223> Xaa & vi tri sbé 212 la Gln hodc Arg

<220>
<221> Dic diém hdn hop
<222> (254) .. (254)

<223> Xaa & vi tri sb 254 la Val hodc Met

<220>

<221> Dic diém hén hop

<222> (266) ..(266)

<223> Xaa & vi tri sbé 266 la Arg hodc Lys

<220>
<221> Dic didm hdn hop
<222> (276) .. (276)

<223> Xaa & vi tri sb 276 la Glu hodc Gln

<220>

<221> Dic diém hdén hop

<222>  (302)..(302)

<223> Xaa & vi tri sbé 302 la Leu hodc Pro

<400> 11
Xaa Xaa Xaa Gln His Leu Cys Gly Ser His Leu Val Glu Ala Leu Xaa

-72-



Leu Val

Xaa Gly

Ser Leu
50

Gly Gly
65

Xaa Xaa

Val Phe

Thr Pro

Glu Val
130

Lys Thr
145

Ser Val

Lys Cys

Ile Ser

Pro Pro
210

Leu Val
225

Asn Gly

Ser Asp

Arg Trp

Leu His
290

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

Cys Gly
Gly Gly
35

Xaa Gln

Gly Gly

Cys Pro

Leu Phe

100

Glu Val
115

Gln Phe

Lys Pro

Leu Thr

Lys Val

180

Lys Xaa
195

Ser Xaa

Lys Gly

Gln Pro

Gly Ser

260

Gln Xaa
275

Asn His

12
299
PRT
Trinh tu

35364

Glu Arg Gly Phe Xaa
25

Gly Gly Ile Val Glu
40

Leu Glu Asn Tyr Cys
55

Xaa Gly Gly Gly Gly
70

Pro Cys Pro Ala Pro
85

Pro Pro Lys Pro Lys
105

Thr Cys Val Val Val
120

Asn Trp Tyr Val Asp
135

Arg Glu Glu Gln Phe
150

Val Xaa His Gln Asp
165

Ser Asn Lys Gly Leu
185

Lys Gly Gln Pro Arg
200

Glu Glu Met Thr Lys
215

Phe Tyr Pro Ser Asp
230

Glu Asn Asn Tyr Lys
245

Phe Phe Leu Tyr Ser
265

Gly Asn Val Phe Ser
280

Tyr Thr Gln Lys Ser
295

nhdn tao

-73-

10

Tyr

Gln

Xaa

Xaa

Xaa

90

Asp

Asp

Gly

Asn

Trp

170

Pro

Glu

Asn

Ile

Thr

250

Xaa

Cys

Leu

Xaa

Cys

Xaa

Gly

75

Xaa

Thr

val

Val

Ser

155

Leu

Xaa

Pro

Gln

Ala

235

Thr

Leu

Ser

Ser

Xaa

Cys

Gly

60

Gly

Ala

Leu

Ser

Glu

140

Thr

Asn

Xaa

Gln

Val

220

Val

Pro

Thr

val

Leu
300

Xaa

Thr

45

Gly

Gly

Gly

Met

Xaa

125

val

Xaa

Gly

Ile

Val

205

Ser

Glu

Pro

vVal

Met

285

Ser

Xaa

30

Ser

Gly

Gly

Xaa

Ile

110

Glu

His

Arg

Lys

Glu

190

Tyr

Leu

Trp

Xaa

Asp

270

His

Xaa

15

Xaa

Xaa

Gly

Xaa

Pro

95

Ser

Asp

Asn

Val

Glu

175

Lys

Thr

Thr

Glu

Leu

255

Lys

Glu

Gly

Gly

Cys

Xaa

Xaa

80

Ser

Arg

Pro

Ala

Val

160

Tyr

Thr

Leu

Cys

Ser

240

Asp

Ser

Ala



<220>
<223>

<400>

12

Phe Val Asn

1

Leu

Ser

Ser

Gly

65

Pro

Pro

Thr

Asn

Arg

145

Val

Ser

Lys

Glu

Phe

225

Glu

Phe

Gly

Tyr

val

Gly

Leu

50

Gly

Pro

Pro

Cys

Trp

130

Glu

Val

Asn

Gly

Glu

210

Tyr

Asn

Phe

Asn

Thr

Cys

Gly

35

Asp

Gly

Cys

Lys

Val

115

Tyr

Glu

His

Lys

Gln

195

Met

Pro

Asn

Leu

vVal

275

Gln

ciu trac

Gln

Gly

20

Gly

Gln

Gln

Pro

Pro

100

Val

vVal

Gln

Gln

Gly

180

Pro

Thr

Ser

Tyr

Tyr

260

Phe

Lys

tdng hop

His

Glu

Gly

Leu

Gly

Ala

85

Lys

Val

Asp

Phe

Asp

165

Leu

Arg

Lys

Asp

Lys

245

Ser

Ser

Ser

Leu

Arg

Gly

Glu

Gly

70

Pro

Asp

Asp

Gly

Asn

150

Trp

Pro

Glu

Asn

Ile

230

Thr

Lys

Cys

Leu

Cys

Gly

Ile

Asn

55

Gly

Pro

Thr

val

Val

135

Ser

Leu

Ala

Pro

Gln

215

Ala

Thr

Leu

Ser

Ser

35364

Gly

Phe

vVal

40

Tyr

Gly

Val

Leu

Ser

120

Glu

Thr

Asn

Pro

Gln

200

vVal

Val

Pro

Thr

Val

280

Leu

Ser

His

25

Glu

Cys

Gln

Ala

Met

105

His

val

Phe

Gly

Ile

185

Val

Ser

Glu

Pro

val

265

Met

Ser

-74-

His

10

Tyr

Gln

Gly

Gly

Gly

90

Ile

Glu

His

Arg

Lys

170

Glu

Tyr

Leu

Trp

Met

250

Asp

His

Pro

Leu

Gly

Cys

Gly

Gly

75

Pro

Ser

Asp

Asn

val

155

Glu

Lys

Thr

Thr

Glu

235

Leu

Lys

Glu

Gly

vVal

Gly

Cys

Gly

60

Gly

Ser

Arg

Pro

Ala

140

val

Tyr

Thr

Leu

Cys

220

Ser

Asp

Ser

Ala

Glu

Gly

Thr

45

Gly

Gly

val

Thr

Glu

125

Lys

Ser

Lys

Ile

Pro

205

Leu

Asn

Ser

Arg

Leu
285

Ala

Gly

30

Ser

Gly

Gly

Phe

Pro

110

Val

Thr

Val

Cys

Ser

190

Pro

val

Gly

Asp

Trp

270

His

Leu

15

Gly

Thr

Gln

Glu

Leu

95

Glu

Gln

Lys

Leu

Lys

175

Lys

Ser

Lys

Gln

Gly

255

Gln

Asn

Glu

Gly

Cys

Gly

Cys

80

Phe

val

Phe

Pro

Thr

160

Val

Thr

Arg

Gly

Pro

240

Ser

Gln

His



35364

290 295
<210> 13
<211> 21
<212> PRT

<213> Nguoi hién dai
<400> 13

Gly Ile Val Glu Gln Cys Cys Thr Ser Ile Cys Ser Leu Tyr Gln Leu
1 5 10 15

Glu Asn Tyr Cys Asn
20

<210> 14
<211> 30
<212> PRT

<213> Ngudi hién dai
<400> 14

Phe Val Asn Gln His Leu Cys Gly Ser His Leu Val Glu Ala Leu Tyr
1 5 10 15

Leu Val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Pro Lys Thr
20 25 30

<210> 15
<211> 7
<212> PRT

<213> Trinh ty nhadn tao

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

<400> 15

Gly Gly Ser Gly Gly Gly Gly

1 5
<210> 16
<211> 300
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> CAu truc tdng hop

<400> 16

Phe Val Asn Gln His Leu Cys Gly Ser His Leu Val Glu Ala Leu Tyr
1 5 10 15

Leu Val Cys Gly Glu Arg Gly Phe Phe Tyr Thr Glu Glu Thr Gly Gly

20 25 30
Gly Gly Gly Gly Gly Ile val Glu Gln Cys Cys Thr Ser Ile Cys Ser

-75-



Leu

Gly

65

Pro

Phe

Val

Phe

Pro

145

Thr

Val

Ala

Gln

Gly

225

Pro

Ser

Glu

His

Tyr

50

Gly

Pro

Pro

Thr

Asn

130

Arg

Val

Ser

Lys

Glu

210

Phe

Glu

Phe

Gly

Tyr
290

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

<220>
<223>

<400>
Phe Val Asn Gln

35

Gln

Ser

Cys

Pro

Cys

115

Trp

Glu

Leu

Asn

Gly

195

Glu

Tyr

Asn

Phe

Asn

275

Thr

17
302
PRT

Leu

Gly

Pro

Lys

100

Val

Tyr

Glu

His

Lys

180

Gln

Met

Pro

Asn

Leu

260

vVal

Gln

Trinh tu

C&u truc

17

Glu

Gly

Ala

85

Pro

Val

vVal

Gln

Gln

165

Gly

Pro

Thr

Ser

Tyr

245

Tyr

Phe

Lys

nhdn tao

Asn

Gly

70

Pro

Lys

Val

Asp

Phe

150

Asp

Leu

Arg

Lys

Asp

230

Lys

Ser

Ser

Ser

Tyr

55

Gly

Glu

Asp

Asp

Gly

135

Asn

Trp

Pro

Glu

Asn

215

Ile

Thr

Arg

Cys

Leu
295

téng hop

35364

40

Cys

Ser

Ala

Thr

vVal

120

Val

Ser

Leu

Ser

Pro

200

Gln

Ala

Thr

Leu

Ser

280

Ser

Gly

Glu

Ala

Leu

105

Ser

Glu

Thr

Asn

Ser

185

Gln

val

Val

Pro

Thr

265

val

Leu

Gly

Ser

Gly

90

Met

Gln

Val

Tyr

Gly

170

Ile

vVal

Ser

Glu

Pro

250

Val

Met

Ser

Gly

Lys

75

Gly

Ile

Glu

His

Arg

155

Lys

Glu

Tyr

Leu

Trp

235

Val

Asp

His

Leu

Gly

Tyr

Pro

Ser

Asp

Asn

140

Val

Glu

Lys

Thr

Thr

220

Glu

Leu

Lys

Glu

Gly
300

45

Gly

Gly

Ser

Arg

Pro

125

Ala

val

Tyr

Thr

Leu

205

Cys

Ser

Asp

Ser

Ala
285

Ser

Pro

Val

Thr

110

Glu

Lys

Ser

Lys

Ile

190

Pro

Leu

Asn

Ser

Arg

270

Leu

Gly

Pro

Phe

95

Pro

Val

Thr

Val

Cys

175

Ser

Pro

Val

Gly

Asp

255

Trp

His

Gly

Cys

80

Leu

Glu

Gln

Lys

Leu

160

Lys

Lys

Ser

Lys

Gln

240

Gly

Gln

Asn

His Leu Cys Gly Ser His Leu Val Glu Ala Leu Glu

-76-



Leu Val

Ser Gly

Ser Leu

50

Gly Gly
65

Pro Cys

Phe Leu

Pro Glu

Val Gln
130

Thr Lys
145

Val Leu

Cys Lys

Ser Lys

Pro Ser
210

Val Lys
225

Gly Gln

Asp Gly

Trp Gln

His Asn
290

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

Cys Gly
20

Gly Gly
35

Asp Gln

Gly Gln

Pro Pro

Phe Pro

100

Val Thr
115

Phe Asn

Pro Arg

Thr Val

Val Ser

180

Ala Lys
195

Gln Glu

Gly Phe

Pro Glu

Ser Phe

260

Glu Gly
275

His Tyr

18

297

PRT
Trinh tu

35364

Glu Arg Gly Phe His
25

Gly Gly Ile Val Glu
40

Leu Glu Asn Tyr Cys
55

Gly Gly Gly Gly Gln
70

Cys Pro Ala Pro Glu
85

Pro Lys Pro Lys Asp
105

Cys Val Vval Val Asp
120

Trp Tyr Val Asp Gly
135

Glu Glu Gln Phe Asn
150

Leu His Gln Asp Trp
165

Asn Lys Gly Leu Pro
185

Gly Gln Pro Arg Glu
200

Glu Met Thr Lys Asn
215

Tyr Pro Ser Asp Ile
230

Asn Asn Tyr Lys Thr
245

Phe Leu Tyr Ser Arg
265

Asn Val Phe Ser Cys
280

Thr Gln Lys Ser Leu
295

nhdn tao

-77-

10

Tyr

Gln

Gly

Gly

Ala

90

Thr

Val

Val

Ser

Leu

170

Ser

Pro

Gln

Ala

Thr

250

Leu

Ser

Ser

Gly

Cys

Gly

Gly

75

Ala

Leu

Ser

Glu

Thr

155

Asn

Ser

Gln

Val

vVal

235

Pro

Thr

Val

Leu

Gly

Cys

Gly

60

Gly

Gly

Met

Gln

val

140

Tyr

Gly

Ile

Val

Ser

220

Glu

Pro

vVal

Met

Ser
300

Gly

Thr

45

Gly

Gly

Gly

Ile

Glu

125

His

Arg

Lys

Glu

Tyr

205

Leu

Trp

val

Asp

His

285

Leu

Gly

30

Ser

Gly

Gln

Pro

Ser

110

Asp

Asn

val

Glu

Lys

190

Thr

Thr

Glu

Leu

Lys

270

Glu

Gly

15

Gly

Ile

Gln

Gly

Ser

95

Arg

Pro

Ala

vVal

Tyr

175

Thr

Leu

Cys

Ser

Asp

255

Ser

Ala

Gly

Cys

Gly

Gly

Val

Thr

Glu

Lys

Ser

160

Lys

Ile

Pro

Leu

Asn

240

Ser

Arg

Leu



<220>
<223>

<400>

18

Phe Val Asn

1

Leu

Gly

Leu

Gly

65

Cys

Lys

val

Tyr

Glu

145

His

Lys

Gln

Met

Pro

225

Asn

Leu

Val

Gln

Val

Gly

Asp

50

Gly

Pro

Pro

Val

Val

130

Gln

Gln

Gly

Pro

Thr

210

Ser

Tyr

Tyr

Phe

Lys

Cys

Gly

35

Gln

Glu

Ala

Lys

Val

115

Asp

Phe

Asp

Leu

Arg

195

Lys

Asp

Lys

Ser

Ser

275

Ser

Céu tric

Gln

Gly

20

Gly

Leu

Gly

Pro

Asp

100

Asp

Gly

Asn

Trp

Pro

180

Glu

Asn

Ile

Thr

Lys

260

Cys

Leu

tdng hop

His

Glu

Gly

Glu

Gly

Pro

85

Thr

val

vVal

Ser

Leu

165

Ala

Pro

Gln

Ala

Thr

245

Leu

Ser

Ser

Leu

Arg

Ile

Asn

Gly

70

Val

Leu

Ser

Glu

Thr

150

Asn

Pro

Gln

vVal

Val

230

Pro

Thr

val

Leu

Cys

Gly

val

Tyr

55

Gly

Ala

Met

His

Val

135

Phe

Gly

Ile

vVal

Ser

215

Glu

Pro

Val

Met

Ser

35364

Gly

Phe

Glu

40

Cys

Glu

Gly

Ile

Glu

120

His

Arg

Lys

Glu

Tyr

200

Leu

Trp

Met

Asp

His

280

Pro

Ser

His

25

Gln

Gly

Gly

Pro

Ser

105

Asp

Asn

Val

Glu

Lys

185

Thr

Thr

Glu

Leu

Lys

265

Glu

Gly

-78-

His

10

Tyr

Cys

Gly

Gly

Ser

90

Arg

Pro

Ala

val

Tyr

170

Thr

Leu

Cys

Ser

Asp

250

Ser

Ala

Leu

Gly

Cys

Gly

Gly

75

vVal

Thr

Glu

Lys

Ser

155

Lys

Ile

Pro

Leu

Asn

235

Ser

Arg

Leu

val

Gly

Thr

Gly

60

Gly

Phe

Pro

Val

Thr

140

val

Cys

Ser

Pro

Val

220

Gly

Asp

Trp

His

Glu

Gly

Ser

45

Gly

Glu

Leu

Glu

Gln

125

Lys

Leu

Lys

Lys

Ser

205

Lys

Gln

Gly

Gln

Asn
285

Ala

Gly

30

Ile

Glu

Cys

Phe

Val

110

Phe

Pro

Thr

Val

Thr

190

Arg

Gly

Pro

Ser

Gln

270

His

Leu

15

Gly

Cys

Gly

Pro

Pro

95

Thr

Asn

Arg

Val

Ser

175

Lys

Glu

Phe

Glu

Phe

255

Gly

Tyr

Glu

Ser

Ser

Gly

Pro

80

Pro

Cys

Trp

Glu

Val

160

Asn

Gly

Glu

Tyr

Asn

240

Phe

Asn

Thr



290

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

<220>
<223>

<400>

19
302
PRT

Trinh tu

c&u truc

19

Phe Val Asn

1

Leu

Ser

Ser

Gly

65

Pro

Phe

Pro

Val

Thr

145

vVal

Cys

Ser

Pro

val

225

Gly

Asp

Val

Gly

Leu

50

Gly

Cys

Leu

Glu

Gln

130

Lys

Leu

Lys

Lys

Ser

210

Lys

Gln

Gly

Cys

Gly

35

Asp

Gly

Pro

Phe

Val

115

Phe

Pro

Thr

Val

Ala

195

Gln

Gly

Pro

Ser

Gln

Gly

20

Gly

Gln

Gln

Pro

Pro

100

Thr

Asn

Arg

Val

Ser

180

Lys

Glu

Phe

Glu

Phe

nhdn tao

295

téng hop

His

Glu

Gly

Leu

Gly

Cys

85

Pro

Cys

Trp

Glu

Leu

165

Asn

Gly

Glu

Tyr

Asn
245
Phe

Leu

Arg

Gly

Glu

Gly

70

Pro

Lys

Val

Tyr

Glu

150

His

Lys

Gln

Met

Pro

230

Asn

Leu

Cys

Gly

Ile

Asn

55

Gly

Ala

Pro

Val

Val

135

Gln

Gln

Gly

Pro

Thr

215

Ser

Tyr

Tyr

35364

Gly

Phe

vVal

40

Tyr

Gly

Pro

Lys

Val

120

Asp

Phe

Asp

Leu

Arg

200

Lys

Asp

Lys

Ser

Ser

His

25

Glu

Cys

Gln

Glu

Asp

105

Asp

Gly

Asn

Trp

Pro

185

Glu

Asn

Ile

Thr

Arg

-79-

His

10

Tyr

Gln

Gly

Gly

Ala

90

Thr

Val

Val

Ser

Leu

170

Ser

Pro

Gln

Ala

Thr
250
Leu

Leu

Gly

Cys

Gly

Gly

75

Ala

Leu

Ser

Glu

Thr

155

Asn

Ser

Gln

val

Val

235

Pro

Thr

Val

Gly

Cys

Gly

60

Gly

Gly

Met

Gln

vVal

140

Tyr

Gly

Ile

vVal

Ser

220

Glu

Pro

vVal

Glu

Gly

Thr

45

Gly

Gly

Gly

Ile

Glu

125

His

Arg

Lys

Glu

Tyr

205

Leu

Trp

Val

Asp

Ala

Gly

Ser

Gly

Gln

Pro

Ser

110

Asp

Asn

val

Glu

Lys

190

Thr

Thr

Glu

Leu

Lys

Leu

15

Gly

Thr

Gln

Gly

Ser

95

Arg

Pro

Ala

vVal

Tyr

175

Thr

Leu

Cys

Ser

Asp
255
Ser

Glu

Gly

Cys

Gly

Gly

val

Thr

Glu

Lys

Ser

160

Lys

Ile

Pro

Leu

Asn

240

Ser

Arg



260

Trp Gln Glu Gly

275

His Asn His Tyr

290

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

<220>
<223>

<400>

Phe

Leu

Ser

Ser

Gly

Pro

Phe

Pro

Val

Thr

145

Val

Cys

Ser

Pro

vVal

Val

Val

Gly

Leu

50

Gly

Cys

Leu

Glu

Gln

130

Lys

Leu

Lys

Lys

Ser
210
Lys

20
302
PRT

Trinh tu

C&u truc

20

Gly

Cys

Gly

35

Asp

Gly

Pro

Phe

Val

115

Phe

Pro

Thr

Val

Ala

195

Gln

Gly

Gln

Gly

20

Gly

Gln

Gln

Pro

Pro

100

Thr

Asn

Arg

Val

Ser

180

Lys

Glu

Phe

35364

265

Asn Val Phe Ser Cys

280

270

Ser Val Met His Glu Ala Leu

285

Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly

nhdn tao

téng hop

His

Glu

Gly

Leu

Gly

Cys

85

Pro

Cys

Trp

Glu

Leu

165

Asn

Gly

Glu

Tyr

Leu

Arg

Gly

Glu

Gly

Pro

Lys

Val

Tyr

Glu

150

His

Lys

Gln

Met

Pro

295

Cys

Gly

Ile

Asn

55

Gly

Ala

Pro

Val

Val

135

Gln

Gln

Gly

Pro

Thr
215
Ser

Gly Ser
Phe His
25

vVal Glu
40

Tyr Cys

Gly Gln

Pro Glu

Lys Asp
105

Val Asp
120

Asp Gly

Phe Asn

Asp Trp

Leu Pro
185

Arg Glu
200

Lys Asn

Asp Ile

-80-

His

10

Tyr

Gln

Gly

Gly

Ala

90

Thr

val

val

Ser

Leu

170

Ser

Pro

Gln

Ala

Leu

Gly

Cys

Gly

Gly

75

Ala

Leu

Ser

Glu

Thr

155

Asn

Ser

Gln

Val

Val

300

Val

Gly

Cys

Gly

60

Gly

Gly

Met

Gln

Val

140

Tyr

Gly

Ile

Val

Ser
220
Glu

Glu

Gly

Thr
45

Gly

Gly

Gly

Ile

Glu

125

His

Arg

Lys

Glu

Tyr

205

Leu

Trp

Ala

Gly

30

Ser

Gly

Gln

Pro

Ser

110

Asp

Asn

val

Glu

Lys

190

Thr

Thr

Glu

Leu

15

Gly

Ile

Gln

Gly

Ser

95

Arg

Pro

Ala

Val

Tyr

175

Thr

Leu

Cys

Ser

Glu

Gly

Cys

Gly

Gly

80

Val

Thr

Glu

Lys

Ser

160

Lys

Ile

Pro

Leu

Asn



225

Gly Gln

Asp Gly

Trp Gln

His Asn
290

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

<220>
<223>

<400>

Ala Gly

Leu Val

Gly Gly

Leu Asp

50

Gly Gly
65

Cys Pro

Lys Pro

val Vval

Tyr Val
130

Glu Gln
145

His Gln

Lys Gly

Gln Pro

Pro Glu

Ser Phe
260

Glu Gly
275

His Tyr

21

297

PRT
Trinh tu
Ciu truac
21

Gly Gln
Cys Gly

20

Gly Gly
35

Gln Leu

Gln Gly

Ala Pro

Lys Asp

100

Val Asp
115

Asp Gly

Phe Asn

Asp Trp

Leu Pro
180
Arg Glu

230

Asn Asn Tyr
245

Phe Leu Tyr

Asn Val Phe

Thr Gln Lys
295

nhédn tao

tdng hop

His Leu Cys
Glu Arg Gly
Gly Ile Val
Glu Asn Tyr

55

Gly Gly Gly
70

Pro Val Ala
85

Thr Leu Met
Val Ser His
vVal Glu Val

135

Ser Thr Phe
150

Leu Asn Gly
165

Ala Pro Ile

Pro Gln Val

35364

Lys

Ser

Ser

280

Ser

Gly

Phe

Glu

40

Cys

Gln

Gly

Ile

Glu

120

His

Arg

Lys

Glu

Tyr

Thr
Arg
265

Cys

Leu

Ser

His

25

Gln

Gly

Gly

Pro

Ser

105

Asp

Asn

Val

Glu

Lys
185
Thr

-81-

Thr
250
Leu

Ser

Ser

His

10

Tyr

Cys

Gly

Gly

Ser

90

Arg

Pro

Ala

vVal

Tyr

170

Thr

Leu

235

Pro

Thr

Val

Leu

Leu

Gly

Cys

Gly

Gly

75

Val

Thr

Glu

Lys

Ser

155

Lys

Ile

Pro

Pro

Val

Met

Ser
300

val

Gly

Thr

Gly

60

Gly

Phe

Pro

val

Thr

140

val

Cys

Ser

Pro

val

Asp

His

285

Leu

Glu

Gly

Ser

45

Gly

Glu

Leu

Glu

Gln

125

Lys

Leu

Lys

Lys

Ser

Leu
Lys
270

Glu

Gly

Ala

Gly

30

Ile

Gln

Cys

Phe

val

110

Phe

Pro

Thr

Val

Thr
190
Arg

Asp
255

Ser

Ala

Leu

15

Gly

Cys

Gly

Pro

Pro

95

Thr
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