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(57) Sang ché thudc linh vic cong nghé sinh hoc va cu thé hon 1a dé cip dén polypeptit
d6t bién cua phan tir TGFB co trinh ti co ban co muc twong dong cao véi trinh tu cua
TGFP ctia ngudi. Cac mutein nay khong con kha ning tuong tac véi ALKS nhung van duy
tri duoc kha ning tuong tic cta chung véi cac thy thé khac 13 mot phén cua phirc hop thu
thé (TPRII va TRRIII). Ching c6 ddc tinh dbi khang qua trinh truyén tin hiéu tit ca cac
bién thé tw nhién cua ph01 tor TGFp, phu thudc thanh vién ALKS trong phirc hop thy the,
va ¢6 tac dung diéu bién mién dich dang ké. Sang ché ciing dé cap dén duogc pham chtra
hoat chit 1 polypeptit hodc protein dung hop va mé ta viéc tng dung tac dung diéu bién
mién dich ctia chung dé diéu tri cac bénh Iy nhu ung thu, cac bénh 1y di kém véi chimg xo
hoa va cac bénh truyén nhiém man tinh.
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Linh vire k¥ thuit dwge dé cip _ _

Sang ché thudc linh vuc céng nghé sinh hoc va thudc. Sang ché ciing dé
cép dén cac bién thé dot bién ciia phan tir TGF, 1a cic chit ddi khang qué trinh
truyén tin hiéu ciia cac ddi tac ty nhién cla ching, va md t4 ing dung cia cac
bién thé nay trong diéu tri.

Tinh trang k§ thuit clia sing ché

TGFp xytokin dugc phat hién nh¢ kha nang kich thich qua trinh tao thanh
cum té bio cia ching (Roberts AB, et al, Proc Natl Acad Sci USA 78: 5339-43,
1981); do qué trinh ndy 14 chi dan kinh dién ctia qu4 trinh bién nap t€ bao, nén
phan tir ndy dugc goi 13 yéu t6 sinh truéng chuyén héa (Transforming Growth
Factor) beta. Phéi tot TGFB (TGFP1, TGFB2, TGFP3) hién duoc cong nhan 13
prototyp ctia cac yéu td sinh truéng da chirc ning. Hau hét tht ca cac dang té bao
trong co thé tao ra chiing va biéu hién phtc hop thu thé ciia ching. Céc phén tir
nay 1 chit wc ché tiém ning cta qua trinh ting sinh bidu md, ndi md va té bao
tac mau (Ravitz, MJ et al, Adv Cancer Res 71: 165-207, 1997) va chung 1a mot
trong nhitng chét diéu tiét tiém ning nhit ctia qué trinh san xuét va lang tu chét
nén ngoai bio (Massague, J. The Annu Rev Cell Biol 6: 597-641, 1990) va cua
qué trinh stra chita m6 (Roberts AB., and others, 275-308 Plenum, 1996). Ching
ciing diéu tiét cac co ché khac nhau trong qué trinh phat trién phoi thai nhu biét
héa, dich chuyén va tao mach té bao. (Taya, Y. at al, Development 126: 3869—
79, 1999; Lidral, ‘A. et al Am J Hum Genet 63: 557-68, 1998)

Trong hé mién dich, truyén tin hiéu TGFf 1a mét nut diéu hoa rat quan
trong. Mot trong nhitng chiic ning quan trong nhit ciia né la duy tri tinh néi cén
bing limpho bio va dung nap mién dich, nhd viée tc ché qua trinh tang sinh cac
t€ bao T tu nhién giy ra béi cac tu khang nguyén trong moi truong lam giam
lympho bao. (Bevan, M. et al, Nat Immunol. 27, 13 (7): 667-73, 2012). Phan tir
nay ciing rc ché hoic sira dbi qué trinh hoat héa, trudng thanh va biét hda cia
céc té bao giét tu nhién (Laouar, Y. et al Nature Immunol 6:.600-607, 2005), céc
té blo tua (Luo, X. et al, Proc. Natl Acad . Sci USA 104: 2821-2826, 2007;
Bekeredjian Ding, I. et al, Immunology 128: 439-450, 2009), dai thuc bao (Sica,
A. et al, Semin. Cancer Biol 18, 349 - 355, 2008, Torroella. M et al, Cancer Res
69: 4800-09, 2009), bach cdu trung tinh (Fridlender, ZG et al, Cancer cell 16:
183-194, 2009) va té bao T ghi nhd va hiéu ung (Gorelik, L. & Flavell, RA
Nature Med, 7: 1118-1122, 2001; Flavell, RA Immunity 31:131-44, 2009). TGFp
dong vai tro thiét yéu trong qua trinh gy cam g, biét hoa va duy tri cac t& bao
T diéu hoa cam ting va tr nhién (CD4 +Foxp3+) va cac té bao T hidu ung
TCD4+IL17+ (TH17) (Kryczek, L. et al, J. Immunol. 178 : 6730-33, 2007; Moo-
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Young, TA et al. J. Immunother 32: 12-21, 2009; Fantini, MC et al J. Immunol.
172: 5149-53, 2004; Flavell, R.A. Cell 134: 392-404, 2008).

Phéi tir TGFP truéng thanh 13 homodime gdm 112 gbc axit amin. Chiing
c6 ngudn gbc tir phan tir tién chit duoc tao thanh bai tidn peptit dang 4n (the
latency associated pro-peptide - LAP) nim tai diu N va mién hoat héa & vé phia
cuc dau C. Ca hai mién ndy dugc phan tach trong ndi bao bang qua trinh phin
giai protein va phéi tir dugc tiét ra dusi dang tién chit bit hoat, dugc tao thanh
b&i mién trudc (prodomain) duge gin két thuén nghich v6i.mién hoat héa, do d6
diéu hoa viéc tiép cin véi cac thu thé té bao (Geoffrey D. Young and Joanne E.
- Murphy-Ullrich. JBC Vol 279, No. 36: 38032-39, 2004). Pugc cong nhin r’fmg,
tién peptit thudc dang an cling quan trong d6i v6i qu4 trinh tiét ciia mién trudng
thanh (Gray A. and A Mason Science 247:1328-30, 1990).

T4t ca ba dang ddng phan (TGFB1, TGFB2, TGF b3) tuong tic trong
mang huyét tuong v6i cac thu thé TBRI, TRRII va TPRIIL TGFB3, con goi 1a
Betaglycan, khong dugc biéu hién trong tit ca cac dang t& bio, va mic du né
khong can thiét cho qu4 trinh truyén tin hidu qua cac phéi tir TGFBI va TGFp3,
nhung né 1 ngudn du trir cac phdi tir nay khi TBRII dugc bio hoa. (Wang XF et
al, Cell 67: 797-805, 1991; Lebrin F. et al Cardiovasc. Res 65: 599-608, 2005).
TPBRIII tao ra phirc hop véi cac thu thé TPRI va TRRII 13 phdi tir v6i chiing. Cac
thu thé nay chu yéu gin két véi TBRII va phirc hgp TRRII/TGFP tuyén chon va
hoat héa mdt cach déng bd va véi thu thé TBRI &i luc cao, din dén tao thanh
phttc hop di trime truyén tin hi¢u. TGFB1 va TGFP3 c6 thé gén két véi TRRIT
v6i i lyc cao (5-30pm), trong khi TGFB2 chi c6 thé gin két dugc nhu vay khi c6
mat TPRIII (De Crescenzo et al, J Biol Chem 279: 26013-18, 2004; De
Crescenzo et al, J. Mol. Biol 328: 1173-1183, 2003; Groppe et al, Molecular Cell
29, 157-168, 2008).

Chua c6 bao cdo vé viée cac phdi tir ciia ho TGF B1, TGFB2 va TGFB3 cb
kha ning gin két véi cac thu thé typ II khéc, 12 mot phan ciia ciing ho protein
TBRII (Huang F va YG Chen Cell Biosc Mar 15, 2 : 9, 2012). Tuy nhién, chiing
c6 thé gan két véi mot vai thy thé typ I. ALKS duoc mo ta nhu 1a thu thé TBRI
tham chiéu ctia ho phu phéi tr ciia né. Sau khi né gin két vao phirc hop
TBRIITGF-B, qua trinh phosphoryl ho4 cac protein SMAD2/3 dugc kich hoat
(Huang F va YG Chen Cell Biosc; Mar 15; 2:9, 2012). ALK 1 duoc hoat héa dé
déap lai su tao thanh phic hop TGF/ TRRII trong céc t& bao ndi md va cac tin
hiéu béi SMADI1 va SMADS (Goumans MJ et al, Mol Cell 12 (4): 817-28,
2003). O mot s té bao biéu md, qua trinh truyén tin higu SMAD1/5 dugc gay ra
boi cac thy thé ALK2, ALK3 va ALK6 (Daly AC et al, Mol Cell Biol, 28: 6889-
6902, 2008). ALK2 ciing lién quan v6i cic qua trinh phat trién tim mach in vivo
(Olivey HE et al, Dev Dyn 235 (1): 50-9, 2006). Can nh4n manh ring ca TBRII
va ALKS la doc nhét véi ho phéi tir TGFB1, TGFB2 va TGFB3 trong khi
ALK1/2/6/3 pha tap hon va con dugc dung chung bdi Activin va céc protein tao
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dang xuong (Sebald W. et al, Biol Chem, 385 (8): 697-710, 2004).

Qué trinh truyén tin hiéu qua ALK5 ¢6 lién quan dén céc co ché giy bénh
khac nhau ¢ mot s§ bénh. O bénh ung thu, vi du, vai trd cia né 1a phic tap va cé
lién quan dén qua trinh trc ché ddp tng mién dich va thic day tién trién cua khéi
u. Qué trinh tic ché dap tng mién dich chu yéu xay ra trong giai doan ddu cia
sinh khéi u, trong khi vai trd ctia né nhu chét thiic day tién trién cta khéi u X4y
ra & giai doan cudi cia sinh ung thu, qua viéc tao cac phenotip xam 14n di cin va
tic ché dép ng mién dich khang khdi u (Miyazono K. Nat Rev. Cancer 10: 415-
24, 2010; Miyazono K. Cancer Sci 101 (2): 306-12, 2010; Hawinkels LJ. et al,
Growth Factors 29(4):140-52, 2011). Mt bénh 1y khic giy ra bdi hoat tinh cta
TGF 14 nhiém khun mén tinh gay ra boi cic tc nhan géy bénh nhu HIV, HBV,
HCV, CMV, mycobacteria va ki sinh trung Trypanosoma cruzi. TGF gay ra tac
dong tiéu cuc dbi véi dap tng mién dich bao vé, cho phép cac tac nhan giy bénh
ndi bao nay sinh truéng va ton tai (Reed GS. Microbes and Infection 1: 1313-
1325, 1999). Trong nhiéu bénh, viéc san sinh qua mirc TGFP g6p phan 1am du
thira m6 xo bénh 1y, gy anh huéng dén chirc ning binh thudng clia co quan bi
phé hiy. Mot s6 vi du vé sy du thira md xo bénh 1y 14 chimg xo héa phdi, bénh
sarcoit, chimg xo héa co tim, bénh co tim, bénh xo gan, bénh xo cirng hé théng,
bénh xo ciing ciu thin va bénh xo gan mat tién phat, va trong mot sb cac bénh
khac (Kopp JB et al, Microbes and Infection, 1: 1349 - 1365, 1999).

D4 c6 nhiéu chién luge e ché qué trinh truyén tin hiéu TGFP. Hau hét
cac chét tc ché di dugce danh gia trong mo hinh 1y thuyét, mic di mot sb chét
trong s6 d6 da bit diu duoc thir nghiém giai doan 14m sang & nhiéu loai bénh
ung thu va xo héa (Flavell RA. Nat Rev Immunol. 10(8): 554-67, 2010;
Connolly EC et al, Int J Biol Sci 8(7): 964-78, 2012; Hawinkels LJ. et al,
Growth Factors 29 (4): 140-52, 2011). Trong tinh trang k§ thuét c6 thé tim thiy
cac chién lugc tre ché sau:

1- Trung hoa phdi tir bang céch sir dung dang mién ngoai bao d& hoa tan
ciia cac thu thé ciia né (US 2002/0004037 va US 2007/0244042), khang thé
khang TGFp (US 2002/076858, US 2005/0276802) hoic oligonucleotit phong bé
qua trinh tai nap céc gen xytokin (US 2004/0006036, US2007/0155685).

2- Phong bé truyén tin hiéu bang cach sir dung c4c phan tir nho gin két
v6i mién kinaza ciia TBRI/ALKS. (US 2006/0057145, US 2005/0136043, US
2006/0234911)

3- Phong bé thy thé I bing cac khang thé thira nhin mién ngoai bao cuia
no (US 2010/0119516, US 2009/7579186). K

Hién van chua c6 béo cdo vé chién lugc Gc ché bang céch sir dung mutein
ctia phdi tir TGFB 1am chét déi khang truyén tin hiéu.

Ban chit k§ thuit cia sang ché
Sang ché dua trén phat hién khoa hoc réng cac bién thé dot bién cua ho
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TGFp (TGFB1, TGFB2 va TGEB3) c6 thé tic ché chirc ning cia dbi tac tu nhién
ctia ching. Cac tac gia sang ché di phat hién 14n diu tién trong cac rhir nghiém
in vitro thiy ring cac bién thé dot bién ciia TGFP vé co ban c6 thé tc ché qua
trinh truyén tin hiéu gay ra béi cc bién thé trr nhién va do d6 trung hoa tic dung
sinh hoc cia né. Phat hién nay tao co s& cho mot chién luoc méi dé diéu tiét qua
trinh truyén tin hiéu TGFB & cc bénh 1y nhu ung thu, xo héa hay nhiém khudn
mén tinh trong d6 cac phdi tir ndy c6 tac dong cé hai.

Sang ché dé xuét cic polypeptit c6 muc tuong dong cao véi TGFP cia
nguoi vé trinh tu co ban, ngoai trr & mot s6 vi tri ma axit amin tu nhién d3 bi .
gy dot bién dé loai bé hodc 1am giam vé co ban kha ning truyén tin hiéu cia
ching thong qua thu thé ALKS5 typ 1. Céc bién thé dot bién ciia TGFpB ndy duy
tri kha nang gin két v6i i luc cao v6i cac thu thé TPRII va TPRIIL, nhung lai
khong thé truyén tin hiéu boi ching khong tuong tac véi thu thé ALKS typ I,
diéu bién 4m tinh qua trinh truyén tin hiéu cc bién thé tu nhién bing c4ch canh
tranh vé6i chiing dé gan két v6i cac thu thé TBRII va TPRIII 4i luc cao. Sang ché
cling md ta cac Gmg dung cla bién thé dot bién nay trong diéu tri, riéng 1& hoic
két hop v6i vacxin hodic cic phuong thirc diéu tri khac dé diéu tri cic bénh Iy
nhu ung thu, chimg xo héa hodc cic nhiém khuin min tinh trong d6 tic dong
ctia TGFP c6 tac dong dén tién trinh ctia bénh.

Tinh méi ctia sang ché ndm & cach thirc diu bién qua trinh truyén tin
hiéu TGFp trong diéu tri va do d6 diéu bién kha ning xam 14n va di cin cia cic
khdi u khac nhau va hoat tinh ctia cic hé mién dich khac nhau va cac té bao mé
lién két, & cac bénh ma trong d6 chirc ning cua TGFP 1am gidm dap Gng mién
dich bdo v€ hodc tu nhién hodc giy ra bdi phuong phép chiing ngtra hodc sua
chita mo du thira va chimg xo héa. T4t ca cac phuong phéap trc ché di biét déu
khong sir dung mutein ciia phdi tir TGFp 1am chat d6i khang truyén tin hiéu. Thé
dot bién TGFP theo sang ché gin nhu 14 céc tir protein va vi vay c6 tinh sinh
mién dich thip, 1am giam dén muc t6i thidu nguy co cta cdc dap tng khang thé
chéng lai ching. Tinh dic hiéu cao cta chiung dbi véi hé thu thé TGFB lam giam
cac doc tinh khéng mong mudn (phd bién trong cac chién lugc dua trén cac chat
tic ché c6 kich ¢& nho). Cac bién thé dot bién cia TGFB nay duy tri gin két i
luc véi thu thé TPRII it nhit nhu TGFB1 va TGFP3 ty nhién (6-10 pM). Ai luc
nay 13 kho c6 thé dat dugc biang cac chién luoc trc ché thu thé hoic phéi tir khéc,
v6i khang thé don dong hoic cac thubc khac. Diéu bit ngd 13 cac tic gia sang
ché da phat hién ra ring cAc bién thé dot bién TGFP nay duy tri dugc kha ning
tuong tac ciia chiing v&i thu thé TBRII va TRRIIL, tao ra loi thé so véi cac khang
thé khang thu thé TBRII, do cac mutein phong bé tit ca cac vi tri lién két c6 thé
cua phéi ttr tu nhién v6i bé mat té bao.

M0 ta vat tat cac hinh vé
Fig. 1. Phan tich thAm tach Western ctia mutein G_M1 va TGFp1. Protein
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dung hgp Fc dang dai. SDS-PAGE cua céc protein nay dugc thuc hién trong cac
diéu kién gy cam tng va khéng gy cam tng, va viéc nhuém dugc thyuc hién
v6i khang thé TGFB1 khang ngudi. Hang thir nhét 13 protein chuin c6 phan tir
lugng thap, hang thir hai 13 mutein GM_1_Fc, hang thit ba 12 Fc dang dai TGFp1
va hang thir tu 13 khang thé khong twong thich hR3 dugc str dung.

Fig. 2. Thir nghiém ELISA dé danh gi4 muc thira nhan thy thé TPRII boi
mutein G_M1_Fc. Déi véi kiém ching am tinh, khang thé khong twong thich
hR3 duoc sir dung. Mutein G M1 giit dugc kha niang gin két voi thu thé TPRII
trong tu v6i kha ning gin két cia TGFP1 ty nhién.

Fig. 3. Thir nghiém d4nh gia su wc ché qué trinh ting sinh dong té bao
CTLL-2 phu thudc IL2, giy ra béi TGFp tu nhién hoic dot bién. DA thiy rang
kha ning rc ché qua trinh ting sinh dong té bao CTLL-2 ctia mutein G_M1 thip
hon nhiéu so véi kha ning cia TGFB1 tu nhién ciia ngudi. Dit liéu dugc thé hién
du6i dang ty 18 phin tram trung binh trc ché tir ba thir nghiém ddc 1ap.

Fig. 4. Thir nghiém dé danh gia kha ning trung hoa tic ché qua trinh ting
sinh dong té bao CTLL-2 phu thudc IL2 cia mutein G M1, gy ra béi TGF Pl

“tur nhién. Hinh v& thé hién ty 18 phan tram trung binh cta qu4 trinh ting sinh té
bao dugc ghi diém trong ba thir nghiém ddc 1ap.

Fig. 5. Mutein G_M1 trc ché sy dich chuyén in vitro cia dong té bao khdi
u 4T1 cta chudt nhit. Hinh anh cta vét thuong kin duoc chup & cac khoang thoi
gian xen k& khac nhau dugc duoc chi ra trong hinh v& cho thiy ty 1& vét thuong
kin giam dang ké & mdi thoi diém khi cac té bao duoc xtr Iy bing mutein.

Fig. 6. Mutein G_M1 tic ché qua trinh biét héa/chuyén hoé ciia cac té bao
CD4+CD25- GITR- T thanh té bao T diéu tiét Foxp3+CD4+, duoc giy ra baoi
TGFB tu nhién. Ty 1& phan trim cua t& bao T diéu tiét dugc thu hdi trong moi
trudng nudi cdy té bao T dugc giam gn nhu vé 0 khi c4c té bao T tu nhién dugc
i v6i 500 ng/ml mutein. Nong d6 ndy chi cao hon 30 14n so véi néng d6 cia
TGFB tai td hop ciia ngudi 1 duoc sir dung chi yéu 1a dé gdy chuyén hoa.

M0 ta chi tiét sang ché

Sang ché dé xuit polypeptit d6i khang hoat tinh qua thu thé ALKS5 ciia cac
phéi tir TGFP tu nhién. Cac polypeptit ndy c6 murc twong ddng 16n hon 90% véi
trinh tu axit amin cta phdi tir TGFP tu nhién. Polypeptit theo sang ché c6 it nhat
mot dot bién trong trinh ty axit amin co ban ctia ching, tai mot trong cac géc
duoc chon tir nhém bao gém Y6, W30, W32, 151, L51, Q67 va L191.

Theo phuong 4n cu thé theo sang ché, gbc axit amin ban dau dugc gay dot.
bién bang mot trong sd cac gdc axit amin dugc chon tir nhom bao gom;

dbi véi vi tri 6: A

d6i v6i vitri 30: N, R, K, D, Q,L, S,P, V,1,G, C, T, A, E;

dbi véi vi tri 32: A;

d6i v6i vitri 51: Q, W, Y, A;
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dbi vé6i vi tri 67: H, F, Y, W va

ddi véi vi tri 101: A, E;

Theo khia canh khéc ctia sang ché, polypeptit nay cé cac dot bién dugc bd
sung vao bé mit twong tac vdi cac thu thé TGFPRII va/hoic TGFBRIII dé 1am
tdng ai lyc clda nd vdi ching. ,

Tiép theo, sang ché dé xuét duoc phém dé diéu tri bénh ung thu, cac bénh
Iy di kém véi chimg xo hoéa va cac bénh truyén nhiém man tinh chira mdt hoic
hén hop ciia polypeptit dugc mo ta trong sang ché va chat dan thudc duoc dung
thich hop d& ding chung. Cac polypeptit nhu viy c6 thé duoc lién két cong héa
tri v6i protein mang, c6 thé 13 albumin hozc ving Fc ctia globulin mién dich cia
ngudi. Theo phuong an khéc ctia sang ché, polypeptit ¢ thé duoc peg héa.

Sang ché ciing mé ta viée st dung polypeptit theo sang ché dé bao ché
dugc pham hitu ich dé diéu tri bénh ung thu, cic bénh 1y di kém véi ching xo
héa va cac bénh truyén nhim man tinh, ciing nhu dé ting dap ung cia té bao
va/hodc dich thé véi vacxin thay thé cho TGF‘B tur nhién, dac biét 1a khi vacxin
c6 tiém ning la-vacxin dé diéu tri bénh ung thu.

Thu nhan polypeptit dot bién TGFB

Sang ché dé& xuét polypeptit c6 chidu dai gdbm 112 axit amin. Cac
polypeptit ndy cé mirc twong ddng vé trinh tr véi cac phan tir TGFP khac nhau
cao hon 90%. Trong ving trinh tu clia ching, polypeptit chira tir 1 dén 6 d6t bién
50 v6i TGFP tu nhién. Cac gdc thay thé gbc tw nhién dugc lwa chon dé c6 cac
dic tinh hoa 1y rat khac nhau so vé6i axit amin gdc, thay ddi tir khéng phan cuc
thanh phan cuc, tir tich dién thanh khong tich dién, tir 16n thanh nho va tir axit
thanh bazo.

Céc polypeptit nay, con c6 thé duge goi 1a mutein TGFp, duoc thiét ké
dua trén céu tric ba chiéu ctia TGFB1, TGFB2 va TGFB3 tu nhién khi tao phirc
v6i céc thu thé TBRII va ALKS cua ching (va dugce nhép vao dir liéu PDB). Cac
dot bién chi dugc dua vao & cac vi tri TGFp tuong tng v6i c4c axit amin duoc
tiép xuc dang k& v6i dung moi tao thanh mot phin cta ving gin két thu thé
ALKS5 chir khong phai ving gin két cia thu thé TPRIL. Cac gdc nay dugc doan
1a ¢6 vai trd quan trong trong su tuong tdc voi ALKS theo cdc chuong trinh tin
sinh hoc cong cong. Bang dudi ddy thé hién cic gdc tir bé mit gén két voi ALKS
dugc du doan 13 déng vai trd quan trong trong su tuong tac va cac dot bién cé
kha nang gy anh huong dén gin két nay. T cac két qua nay, thiét 1ap duoc dir
liéu v& tit ca cac mutein 1y thuyét c6 kha ning va chon duoc cac mutein c6 tiém
nang d6i khang in vitro cao nhit.

Bang 1: Axit amin trong trinh tw TGEp quan trong ddi véi twong tac TBRI/ALKS
va dot bién dugc du doan theo Iy thuyét s& khir 6n dinh gin két.
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Gbc TGFp Bao toan tién héa Dot bién
W30 Pugc bao toan giéng nhau |N,R,K,D,Q,L,S,P,V,,GC,T,A,E
W32 Pugc bao toan giéng nhau A
L101 Pugc bao toan giéng nhau AE
I51 Pugc bao toan giéng nhau QW Y,A
Q67 Khoéng dugce bao toan H,EY, W
Y6 Khéng dugce bao toan A

Polypeptit theo sang ché c6 thé thu dugc bing cic phuong phap khac
nhau bao gdém tong hop héa hoc protein. Chiing ciing cé thé 'thu duoc bing k§
thuat di truyén, nhu biéu hién ching dudi dang cac thé vii & vi khuin nhu E.
coli hoic & céc té bao ddng vat cb6 vii nhu CHO va HEK293 bang cach sir dung
quy trinh gy nhiém bit ky duoc phan 4nh trong linh vuc k¥ thuat nay. Cac dot
bién & cac vi tri dac hiéu ciing c6 thé thu duoc bang k§ thuat gdy dot bién truc
tiép bang phan tg clia mach polymeaza.

Chon loc polypeptit dot bién TGFp theo hoat tinh sinh hoc ciia chiing
Polypeptit theo sang ché dugc chon tir cac thir nghiém in vitro va in vivo
dé c6 ddng thoi cac dic tinh sau: -

- Céc bién thé dot bién cua TGFP nay ciing duoc ding dé chi mutein theo
sang ché, duy tri kha ning gin két cia ching v6i thu thé TPRIL. Kha ning
gin két nay c6 thé dugc danh gia truc tiép biang thir nghiém ELISA, hién
dang c6 trén thi truong, & do chudi thu thé TPRII hodc mot cach gian tiép
16n quén thé té bao duong tinh véi thu thé. Mtrc do thira nhén thu thé TRRII
nén dugc so sanh véi cac mic d6 cua TGFP ty nhién.
- Cac mutein nay phong bé gin két cua phéi tr TGFP (TGFP1, TGFp2,
TGFP3) véi thu thé TRRIL. Piéu ndy c6 thé duoc do truc tiép bang ELISA
canh tranh phi cic dia bang mdi phdi tr TGFB (dang c6 trén thi trudng) va
danh gia kha nang e ché gin két ctia TBRII vai phéi tir cia mutein nay.
- Céc bién thé dot bién cia TGFP niy bi mét hodc v& co ban bi gidm kha
nang truyén tin hiéu cta chung qua thu thé TBRI. Pic tinh nay c6 thé duoc
danh gia truc tiép bang thir nghiém thdm tach mién dich Western dinh lugng
mirc Smad2 va Smad3 duoc phosphoryl hoé trong dich thiiy phan t& bao khdi
u cta dong 4T1 ciia chudt va dong MDA-MB231 ciia ngudi duoc xir Iy bang
mutein hoic bing TGFP tu nhién. Cic mutein nay phai lam gidm mic
phosphoryl hoa Smad2 va Smad3 thip hon it nhit 100 14n so véi TGFB tir
nhién. Pic tinh 1dm giam muc phosforyl héa ciing c6 thé duoc danh gia in
vitro trong cac thir nghiém rc ché qué trinh ting sinh gy ra boi IL-2 trén
dong té bao CTLL-2. Céc thé dot bién ndy phai c6 hoat tinh trc ché thdp hon
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it nhat 100 14n so véi hoat tinh trc ché ctia TGF tu nhién.
- Céc bién thé dot bién cia TGFB nay c6 kha ning tc ché qua trinh truyén
tin hiéu gay ra béi mbi phdi tir TGF (TGFP1, TGFB2, TGEP3). Pic tinh ndy
c6 thé duoc danh gia truc tiép bang thir nghiém thim tach mién dich Western
dinh lugng mirc dugc phosphoryl hoa Smad2 va Smad3 trong dich thiy phan
té bao khbi u ctia dong 4T1 clia chudt va dong MDA-MB231 clia ngudi dugc
xir 1y bang mutein hodc bing TGF B tu nhién. O ndng d6 trong khoang
50ng/mL-10pg/mL c4c mutein phai c6 kha ning @c ché it nhat 100 1an qua
trinh truyén tin hiéu gay ra béi phdi tir thwong mai.
- Céc bién thé dot bién TGFP ndy c6 tac dung khang khdi u in vitro. Chiing
c6 thé tc ché su dich chuyén ciia mot sb dong té bao khéi u duge xtr 1y hodc
khong duoc xir Iy bang phéi tir tu nhién. Vi du v& cac dong nay 13 dong 4T1
cua chudt va dong MDA-MB231 cta nguoi. Trong cac thtr nghiém dich
chuyén, trén quan diém théng ké, cac mutein ndy c6 thé can phai wc ché dang
ké su dich chuyén cua khéi u cac té bao. \
- Céc bién thé dot bién cia TGFP nay bi mat hoic 1am giam vé co ban kha
ning gdy ra qua trinh biét héa cia cac té bao T CD4+ tu nhién thanh
phenotip Treg foxp3+ hodc TH17 véi sy ¢6 mit cia 1an lugt IL-2 hodc IL-6
'va IL-23. Pic tinh nay c6 thé dugc danh gia truc tiép trong céc thir nghiém
gdy cam tmg té bio in vitro Treg va Th17. Cac thé dot bién nay phai c6 kha
ning gdy cam tng thip hon it nhit 100 14n so v6i kha ning ciia TGFp tu
nhién. :
- Céc bién thé dot bién TGFP nay c6 kha nang rc ché qua trinh biét héa cua
“cAc t& bao T CD4+ thanh phenotip Treg foxp3+ hoic TH17 gy ra béi cac
chét tuong tu tu nhién cua chung. Dic tinh nay cd thé duoc danh gia truc tiép
trong c4c thir nghiém giy cam Gng t& bao Treg va Th17 in vitro. O ndng d6
trong khoang 50ng/mL-10pg/mL Céc mutein ndy phai ¢ kha ning dé tic ché
it nhat 100 1dn mirc trayén tin hiéu gdy ra boi phéi tir thuong mai.
- Céc bién thé dot bién ctia TGFP ndy c6 tic dung khang khdi u in vivo.
Chung c6 thé (rc ché phat trién khéi u in vivo va kha ning di cin clia mot sb
dong té bao trong mé hinh khéi u cdy ghép dugc. Pic tinh nay cé thé duoc
danh gi4 bang cach st dung m6 hinh khéi u ghép truc tiép nguyén phat cia
dong 4T1 nguc & chudt nhit BALB/c va & dong té bao khdi u MDA-MB231
ctia ngudi & chudt nhat thiéu hut mién dich. C4c mutein ndy phai giy giam
dang ké & muc thdng ké kich c& cua khéi u va sb liwrong cac di can phdi so
v6i nhém kiém chimg dugc xir 1y bang PBS.
- Céc bién thé TGFp dot bién nay c6 kha niang lam ting in vivo tu nhién
hoic gy ra béi dap tng mién dich khang khéi u chiing ngira trong mé hinh
khdi u cdy ghép dugc.
Dac tinh nay c6 thé dugc danh gia bing cach sir dung mé hinh khéi u cdy
ghép truc tiép nguyén phat ciia dong khdi u nguc 4T1 va dong khdi u rudt két
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CT26 qua da, & chudt nhit BALB/c. C4c mutein ndy phai 1am ting hoat tinh tiéu
t€ bao va qua trinh tiét xytokin ciia cic té bao giét tw nhién va té bao lymphd T
CD8+. Ching cling phai l1am tang hoat tinh cda cac té bao tua va té bao T CD4+
biét héa THI va lam giam dang ké sb luong té bao T diéu tiét va t& bio e ché
tiy bao va hoat tinh tién khéi u ctia ching.

Sang ché @ xuét cic cai bién mutein TGFP khac nita ma tir d6 mién
truéng thanh thidu hut LAP c6 thé dugc tao ra, ma khéng gy anh huéng dén
qua trinh tiét ctia né. Pidu nay doi hoi ring cic mutein c6 thé thu dugc & dang
hoat dong ctia ching sao cho ching twong tac véi TBRII, din dén 1am don gian
dugc qua trinh san xuét.

Theo phuong 4n khéc, sang ché d& xuét cac cai bién mutein TGFB khac
nira 1am tang chu ky ban rd cta chiing. Cac cai bién nay bao gdm peg héa, dung
hop cta polypeptit diéu bién mién dich bét k¥ trong sb cac polypeptit diéu bién
mién dich duoc mé ta trén ddy véi protein mang, c6 thé 13 albumin hoic vung Fc
ctia globulin mién dich ctia nguoi, trong s6 nhitng cai khac.

Theo phuong 4n cu thé hon, sang ché d& xuét cac bién thé dot bién cua
TGFB (cac dot bién dic hiéu duoc tham khao trong Bang 2) dugc hoa 1dn véi
manh Fc ctia IgG1 cta ngudi ddn dén dot bién di dugce chon dé biéu hién cac
dic tinh néu trén. Ving Fc duoc chon dé ghép cip c6 bo dot bién (ala234,
ala235) trén mién Cy2 ngin ngira né tranh khoi twong tic véi cac thu thé Fe
gamma, ngoai trur thu thé Fc so sinh, do d6 1am v6 hiéu hoéa kha ning tao ra co
ché hiéu tng mién dich cta n6 (Labrijn AF et al, Curr Opin Immunol. Aug, 20
(4):479-85, 2008. Epub 2008 Jul 9). '

Céac mutein ndy c6 nhiéu thay thé axit amin 1am giam dang ké kha ning
truyén tin hiéu cta ching qua ALKS5. Tuy nhién, ching duy tri kha ning gin két
ctia n6 véi TRRII va TPRIIL, va tre ché hoat tinh ctia TGFp tu nhién.

Bang 2: Thé dot bién dugc ciu triic, ding dé chi dot bién theo danh sb TGFp cia
nguoil.

Dot bién S6 tham chiéu
W30E, L101E, I51Q - G Ml
W30E, L101A, L51Q | G M2
W30E, L101E, I51Q, Q67H G_M3
W30E, L101A, K97D, E12H,151Q, Q67H G M4

Theo phwong 4n khéc, sang ché ciing bao ham céc cai bién mutein TGFp
khac nita, dugc thuc hién dé lam tang ai luc cda chung vai TPRII va TRRIII,
nhung khong 1am dnh huéng hoic thdm chi lam ting ddc tinh tc ché cua chuing,
hodc cai thién dugc dong hoc in vivo ciia ching véi chu ky ban ra tang. Cac dot
bién bd sung nhu vy c6 thé thu dugc bing thiét ké theo ty 16 cac cong cu tin
sink hoc hoic bang cach sir dung cac thu vién phan tir két hop c6 ban chét khac
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nhau (thu vién bi€u hién thé thyc khuan, thu vién veé biéu hién gen & ndm hodc vi
khuan).

Ung dung diéu tri ciia polypeptit d6t bién TGFp.

Sang ché ciing bao gdm duoc phdm chira hoat chat 13 mutein TGFp va cac
chat twong tr cia ching hodc protein dung hop dugc mé ta trong sang ché ciing
nhu cac tng dung diéu tri ¢ kha ning cia ching dé didu bién kha ning xAm l4n
va di can cua cac khdi u khéc nhau va hoat tinh cia cac hé mién dich khac nhau
va céac té bio md lién két & cac bénh cé chirc ning cia TGFP 1am giam dép tng
 mién dich bao vé, tu nhién ho#ic gy ra bsi phuong phap chiing ngira, hodc gy
ra stta chita mo du thira va chiing xo hoa.

Déi v6i viée st dung trong didu tri ciia chiing, polypeptit theo sang ché c6
thé dugc ding cho ddi trgng mang bénh doc 1ap hodc két hop véi cac polypeptit
khac hodc cac chat khac 1am thuén loi hodc 1am ting tac dong diéu tri cua no.
Pudng dung c6 thé 13 dudong ding bat ky trong s6 cac duong ding dugc mo ta
trong linh vuc k¥ thuit nay dé dung thudc ngoe‘li dudng tiéu héa. Tét hon 1,
polypeptit c6 thé duge ding trong tinh mach, trong co, dudi da hogc trong Kkhéi
u. |

Polypeptit hodc protein dung hop theo sang ché ciing ¢ thé dugc ding
duéi dang mot phén ctia dugce phdm hitu ich trong didu tri ung thu, cic bénh 1y
di kém v6i ching xo héa va cac bénh truyén nhiém man tinh. Tt hon 13, sing
ché bao bam ché phim, gdm duoc phdm chira chat din thude dugc dung.

Dugc phim bao gdm chit mang duogc dung. Chit mang dugc dung bao
gbm, nhung khong chi giéi han &, nudc mubi, nuée vo tring, dung dich nudc
mudi dém phosphat, va cac chét twong tu. Cac chit dém, chit 1am phén tan va
céc chat tro khong doc thich hop dé dung cho bénh nhéan c6 thé chira trong duoc
pham theo sang ché. Dugc phdm ndy c6 thé 1a dung dich thich hop dé ding va 1a
v tring va khéng chira c4c hat khong mong mubn.

Theo phuong 4n khéc, sang ché ciing md ta cac phuong phap diéu tri bao
gdm budc cho dbi tugng mic ung thu, cic bénh 1y di kém véi chimg xo hoa
hodc céc bénh truyén nhim mén tinh ding lwong hiru hiéu c6 tc dung diéu tri
cua polypeptit, protein dung hop hodc dugc pham theo sang ché. Theo phuong
an cu thé, ddi twong 1a ngudi.

Polypeptit hodc protein dung hop theo sang ché ciing c6 thé dugc ding
clng v6i cac phuong phap diéu tri ung thu truyén théng (héa tri va xa tri) dudi
dang chét 1am ting hiéu qua ciia cic phuong phap nay.

Dé thu dugc hiéu qua diéu tri mong mubn, polypeptlt theo sang che cin
duoc dugc ding & cac ndng do du cao dé dam bao ring ndng dd clia ching &
hach bach huyét hodc vi tri cac khép ngoai vi 1a thich hop cho cic bénh dang
quan tim, tirc 13 trong khoang ndng do trong d6 mutein cé tic dung tc ché
TGFEP tr nhién. Vi vdy, liéu ding phai duoc diéu chinh theo dang bénh va duong
ding thudc dang nghién ctru. Vi du, trong truong hop cia diéu tri khéi u, lidu
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lugng can duge dugc diéu chinh dé dat dugc néng do thé dot bién bén trong khéi
u va’/hodc hach bach huyét khu tra du cao dé c6 hiéu qua uc ché. Khoéng liéu
lwong can chin doan co thé thay dbi trong khoang 1.25-20 mg/kg/liéu hing tuin
hoc hai tudn mot 1an.

S6 1an dung ciing phai dugc diéu chinh theo su phan bo sinh hoc cua
mutein dang no6i dén. N6i chung ndng d6 hitu hiéu trén ddy cin dugc kéo dai
trong khoang thoi gian tir 2 dén 30 ngay lién tuc. Néu mutein duoc lién hop v6i
protein mang, tan sudt ding cin duoc duoc diéu chinh theo.

Khi hgp chét hodc duge phém theo sang ché dugc st dung cung véi chét
chéng ung thu khac, sang ché dé xuét, vi du, cac tiy chon diéu tri dong thoi,
theo giai doan hoic xen k&. Do vay, hop chét theo sang ché c6 thé dugc ding
ddng thoi trong duge phim riéng r&, nghia 13 hop chit theo sang ché c6 thé dugc
ding trude hodc sau chit chéng ung thu khéc, vi dy, v61 su khac nhau vé gidy,
phut, gid, ngay hodc tudn.

Téac dong diéu tri dugc x4c dinh 13 1am gidm mot ph'?m hodc hoan toan cac
triéu chiing cia bénh. O bénh ung thu, tic déng diéu tri duoc xac dinh 13 sy giam
vé kich thu6c khbi u hodc su ting khoang thoi gian tai phat, trong sd cac tac
dong khac.

Chién lugc didu tri méi ndy c6 nhidu vu diém so vdi cac dé xuit diéu bién
qué trinh truyén tin hiéu TGFB khac. Vi du: :

- Thé dot bién TGFB hau nhu 1a cac tu protem (ngoai trr cac dot bién mcn)

va vi vy c6 tinh sinh mién dich thap. Thuc té nay lam giam dén muc tdi
thidu nguy co cta cac dap tng khang thé chdng lai ching.

- Tinh dic hiéu cta ching cao nhd hé thu thé TGFB lam giam cac doc tinh
khong mong mudn, phd bién trong cac chién luge 13 dwa vao chét wc ché c6
kich c& nhé. ,

- Chc bién thé dot bién ciia TGFP nay duy tri & luc gin két véi thu thé
TBRII it nhit bing TGFB1 va TGFB3 ty nhién (6-10 pM). Ai luc nay kho dé
d4nh bai dugc cac chién luge Gc ché thu thé hoic phéi t, v6i khang thé don
dong hoic cac thude khéc.

- Céc bién thé dot bién cia TGFP nay c6 kich ¢& nhé hon so véi khang thé
don dong va cac thu thé dugc lién hop véi Fe. Pic diém nay dam bao su
thidm thau vao khéi u t6t hon so véi cac thubc khac trc ché qua trinh truyén
tin hi¢u TGFp va da mé ta ¢ trén.

- Cc bién thé dot bién ciia TGFB nay tc ché qua trinh truyén tin hiéu phdi
tir bat ky qua hé thu thé TBRII/TBRI (ALKS5), 13 c¢6 loi v& mat 1y thuyét so
v6i cac khang thé pan-phdi tir, boi vi chi huéng dén cac dang ddong phan
TGEP d3 biét, néu cac dang ddng phan khéc ton tai cac khang thé nay cé thé
khéng trc ché duoc ching.

- Céc bién thé dot bién TGEP duy tri kha ning tuong tac vé6i thu thé TBRIIL
Pidu nay mang lai loi ich so véi cac khang thé khang thu thé TPRIL, béi vi
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cac mutein nay phong bé tit ca cac vi tri lién két c6 kha ning cia phdi tir
TGFB tu nhién véi bé mit té bao.
- Gin két v6i manh Fe 1am ting chu ki ban rd ctia mutein, c6 thé c6 loi d6i
vé6i thube b kich ¢& nhé, do lidu lwong va tin suit cia ching sé& thip hon.
- Gin két véi manh Fe cua IgG1 cta ngudi khong tuong téc voi cac thu thé
Fc gamma, ngoai trir véi thu thé Fc so sinh, tranh viéc xung dot cac co ché
hiéu ng mién dich trén cac té bao khong khéi u cua vat chd, lam giam kha
ning ctia cac doc t6 khéng mong mudn so vé6i cac khang thé khang thu thé II
duy tri kha ning tuong tic diy di véi cac thu thé Fc gamma ciia ching.

Sang ché dugc mé ta chi tiét hon bang cc vi du sau. Tuy nhién, cic vi du

nay khéng duge hidu 13 giéi han pham vi ctia sang ché.

Vi du thyc hién sdng ché

Vi du 1. Thiét ké Mutein TGFp.

Thé dot bién TGFP duoc thiét ké dién toan bang cach sir dung phuong
phép tin sinh hoc. Nhu di chi ra ban ddu, cic cu triic phirc hop ba cia thu thé
TGFB1 va TGFB3 véi TGFp duge st dung. Nang luong gin két gitra cac dang
ddng phan tu nhién va tit ca cic bién thé dot bién c6 thé dugc xac dinh bing
cach str dung chuong trinh tin sinh hoc c6ng cong. Mutein G_M1 duoc biéu hién
trong cac t& bao CHO-K1 bang cach str dung ciu tric gen trén co s& vat truyén
lentivirut PLW chtra ving ban 1& du tin cing C va mién Cy2 va Cy3 cta IgGl
clia ngudi va duoi histidin. G_Ml dugc tinh ché bang sic ky ai luc bang protein
A. N6 thu dugc (Fig. 1) véi do tinh khiét cao (> 95%).

Vi du 2. Panh gia gén két ctia mutein G_M1 v6i TBRII bang ELISA.

Thtr nghiém ELISA duoc thuc hién bing cach phit TPRII (lug/ml) va
biéu hién bang khang thé Fc khang ngudi dugc lién hop véi phosphataza kiém.
Pb6i véi miu kiém chimg am tinh khang thé khong twong thich hR3 dugc sir
dung. Fig. 2 cho thiy ring mutein G M1 giir duoc kha ning gin két ciia n6 véi
thu thé TPRIL, 1a tuong tir véi kha nang ctia TGEPI1 ty nhién.

Vi du 3. Mutein G_M1 ¢6 kha ning truyén tin hiéu qua thu thé TPRI (ALKS5)
" gidm, va vi vy mo phong hoat tinh sinh hoc cia TGFf tu nhién.

Céc tac gia sang ché tc ché qua trinh ting sinh dong té bio CTLL-2 phu
thudc IL2, gy ra boi TGFP tu nhién hoic dot bién. 5000 CTLL-2 té bao/giéng
dugc kich thich bang rIL-2 (50U/ml) va dugc nudi cdy véi sy cb mit clia ndng
do dugc chi dinh cia TGFf dang dai hodc mutein G_MI1, trong 48 gi¢. Sau do.
chét phéan Ung alamar blue dugc bd sung vao méi trudng nudi ciy va muc giy
cdm tng dugc do & 540 va 630nm.

Mutein G_M1 khong thé e ché qua trinh ting sinh dong CTLL-2, & ndng
d6 16m hon 200 1an so véi néng d6 cua TGFB1 thuong mai duge st dung lam
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mAu kiém chung duong tinh cia thir nghiém (Fig. 3). P4 thiy ring kha ning tic
ché qua trinh tang sinh dong t& bao CTLL-2 ctia mutein G_MI 14 thip hon nhiéu
so v6i kha nang cia TGF thuong mai.

Vi du 4. Mutein G_M1 14 chit d6i khang TGFp truyén tin hiéu in vitro.

5000 CTLL-2 té bao/giéng dugc kich thich bang rIL-2 (50U/ml) va duoc
nudi céy v6i su ¢6 mat cda 2 pM TGFf dang dai va néng d6 duoc chi dinh cta
G_MI, hoic isotyp kiém chimg hR3 MADb; hoic khing thé khang TGFB lam
mau kiém chimg duong tinh. Sau 48 gid, chit phan tng alamar blue duogc bd
sung vao mdi trudng nudi ciy va mirc gay cam tmg duoc do & 540 va 630nm.

Mutein G_MI, chir khéng phai isotyp kiém chimg MAb hR3, 1am trung
hoa tc ché qua trinh ting sinh dong té bao CTLL-2 phu thudc IL2, giy ra bai
TGF tu nhién (Fig. 4). Tac dung trung hoa giy ra bdi mutein 1a tuong tu véi tc
dung thu dugc véi khang thé khang TGFp, duoc st dung 1am miu kiém ching
duong tinh cta thir nghlem

Vidu 5. Mutein G_ Ml co tac dung khang khéi u in vitro.

Kha ning tc ché dich chuyén dong té bao khéi u 4T1 cia mutein G_MI
dugc danh gia trong thir nghiém vét thuwong kin in vitro (CC Liang et al, Nat
Protoc. Two (2): 329-33, 2007). Dong cac té bao duoc lam kin bing cich cao
mot. lop té bing bang dau pipet vo tring. Mutein G M1 hodc TGFpB dang dai
(lam mAu kidm ching 4m tinh) dugc bd sung vao giéng. Fig. 5 cho thdy ring ty -
16 vét thuong kin dugc giam dang ké (p <0.05 thir nghiém Kruskal-Wallis véi
sau thir nghiém Dunn & mdi thoi diém) khi c4c té bao dugc xir 1y bing mutein.

Vi du 6. Mutein G_MI tc ché qué trinh biét héa ciia cc té bao CD4+ T ti nhién
thanh c4c té bao Foxp3+ CD4+T diéu bién gy ra boi TGF B1 va IL2 tur nhién.

Quin thé CD4+CD25-GITR- tu nhién tir 14 lach cta 4 con chudt nhit
C57/BL6 dugc tinh ché bing cach tuyén chon té bao. 5x10* cac té bao nay duge
kich thich bang dia gin két khang CD3 3 pg/mL va 3 pg/mL cta hdén hop hoa
tan khang CD28, véi su cé mét cua 5 ng/ml IL-2 va 5 ng/ml TGFB1 tu nhién cua
ngudi. Trong didu kién nudi ciy nay ty 18 phan trim cta té bao T didu tiét duoc
thu hoi sau 3 ngay 13 55.6%. Mirc d6 anh hudng cia mutein trong mdi trudng
nay dugc danh gid & cac ndng d6 250 va 500ng/mL. Ty 18 phan trim cta té bao
T Foxp3+ diéu tiét duoc thu hdi, voi su cé mit hodc khéng c6 mit cia mutein
duoc do. Fig. 6 cho thiy ty 18 phan trim cta té bao T didu tiét duoc thu hdi trong -
mdi trudong nudi ciy té bao T giam xudng gn bing 0 v6i su cé mit ctia Mutein
G Ml.
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YEU CAU BAO HO

1. Polypeptit TGFB1 dot bién hoic TGFP3 dot bién dbi khang hoat tinh cua
TGFB qua trung gian bdi thu thé ALKS, trong d6, néu polypeptit nay la
polypeptit TGFB1 dot bién, n6 bao gdm su thay thé axit amin trong cac gbe axit
amin W30, L101 va I51 cua TGFpB1 truong thanh; va trong do, néu polypeptit
nay la polypeptit TGBB3 dot bién, n6 bao gdm su thay thé axit amin trong céc
gbc axit amin W30, L101 va L51 cia TGFB3 trudng thanh.

2. Polypeptit theo diém 1, trong d6 cac gbc duoc thay thé bang cac gbc axit amin
duoc chon tir nhom bao gém:

dbi véi vi tri 30: N,R,K,D,Q,L,S,P,V,LG,C,T.A,E;

ddi voi vi trf 101: A, E; va

ddi véi vi tri 51: Q,W,Y,A.

3. Polypeptit theo diém 1, duogc ghép cip véi manh IgG1 cia ngudi bao gbm cac

dot bién ala234 va ala235 trong mién Cy2.

4. Dugc phdm chira it nhit mot polypeptit theo diém 1 v&i luong nam trong

khoang tir 50ng/mL dén 10pg/mL va chit din thudc dugc dung thich hop.

5. Dugc pham theo diém 4, trong d6 duoc pham nay chira:
hdn hop ctia polypeptit; va
chét dan thubc dugc dung thich hop.

6. Duoc phdm theo diém 4, trong d6 polypeptit duge lién két cong hoa tri véi

protein mang.

7. Dugc phim theo diém 6, trong d6 protein mang la ving Fc cua globulin

mién dich cua nguoi.

8. Duoc phim theo diém 6, trong do6 polypeptit duoc peg hoa.
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Leu Tyr
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Ile Val
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bing cbng nghé ADN tdi td hop

3
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35

Leu

Thr

Leu

Thr
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Arg
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Asn
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Trp
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bdng ¢éng nghé ADN tai td hop

Thr
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Phe

Ser

Ala
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Tyr

Arg

Glu
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Cys
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val

Ser

Ala Leu Asp Thr Asn Tyr Cys Phe Ser Ser Thr Glu

1

5
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Val Arg Gln Leu Tyr Ile Asp Phe Arg Lys Asp Leu
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40
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Leu
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Pro Tyr Ile Trp
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<211l> 112
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<220>
<223>

Ser

Asn

Pro

85

Leu
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Leu Asp Thr Gln Tyr

55

Pro Gly Ala Ser

70

Leu Pro Ile Val

Ser Asn Met Ile

nhi3n tao

Asn

Tyr

Lys

Ser

Asn

Pro

85

Leu

Tyr Cys

Ile Asp

Gly Tyr

Leu Asp

55

Pro Gly
70

Leu Pro

Ser Asn
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Ser
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badng céng nghé ADN tai td hop
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Ser

Ala

75

Tyr

Arg

Thr

Asp

Phe

Ser

Ala

75

Tyr

Arg

Lys

60

Pro

Val

Ser

Glu

Leu

Cys

Lys

60

Pro

Val

Ser

val

Cys

Gly

Cys

Lys

Gly

Leu

val

Cys

Gly

Cys

Leu

Cys

Arg

Lys
110

Asn

Lys

30

Gly

Leu

Cys

Arg

Lys
110

Ala

val

Lys
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Cys
15

Lys T

Pro
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Cys

Leu

Pro
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Cys

Leu
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<400>
Ala Leu

1

Val Arg

Ile His

Pro Tyr
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Tyr Asn
65

Gln Ala

Lys Val
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Cys

Lys

Pro

val

Lys

Gly

val

Cys

Gly

Cys

Lys

Gly

Leu

45

val

Cys

Gly

Asn

Asp

30

Leu
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Lys Val Glu Gln Leu Ser Asn Met Ile Val Arg Ser Cys Lys Cys Ser
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cébng nghé ADN tai td hop
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Lys

Asn

Tyr

Ala

Tyr
90

Val

céng nghé ADN tai td hop

Thr

Leu

20

Trp

His

Glu

Asn

Tyr

Lys

Ser

Asn

Pro

Tyr

Ile

Gly

Leu

Pro

70

Leu

Cys

Asp

Tyr

Asp

55

Gly

Pro

Phe

Phe

His

40

Thr

Ala

Ile

Arg
25

Ala
Gln

Ser

vVal

Ser

10

Lys

Asn

Tyr

Ala

Tyr

-26-

Thr

Asp

Phe

Ser

Ala
75

Tyr

Arg

Thr

Asp

Phe

Ser

Ala

75

Tyxr

Glu

Leu

Cys

Lys

60

Pro

Val

Ser

Glu

Leu

Cys

Lys

60

Pro

val

Lys

Gly

Leu

val

Cys

Cys

Lys

Gly

Leu

45

vVal

Gly

Asn

Ala

30

Gly

Leu

Cys

Arg

Lys
110

Asn

Glu

30

Gly

Leu

Cys

Arg

Cys

15

Lys

Pro

Ala

Val

Lys

95

Cys

Cys

15

Lys

Pro

Ala

Val

Lys

Cys

Trp

Cys

Leu

Pro

80

Pro

Ser

Cys

Trp

Cys

Leu

Pro

80

Pro



85

27758

90

95

Lys Val Glu Gln Leu Ser Asn Met Ile Val Arg Ser Cys Lys Cys Ser

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

<220>
<223>

<400>

Ala Leu

Leu Arg

Ile His

Pro Tyr
50

Tyr Asn
65

Gln Asp

Lys Ile

<210>
<211>
<212>

19
112
PRT

100

Trinh ty nhdn tao

bing
19

Asp

Glu

35

Leu

Thr

Leu

Glu

20
112
PRT

105

céng nghé ADN t&i td hop

Ala

20

Pro

Trp

Glu

Gln
100

<213> Trinh tu

<220>

Ala Tyr

Tyr Ile

Lys Gly

Ser -Ser

Asn Pro

70

Pro Leu
85

Leu Ser

nhén tao

Cys

Asp

Tyr

Asp

55

Glu

Thr

Asn

Phe

Phe

Asn

40

Thr

Ala

Ile

Met

Arg Asn
10

Lys Arg

25

Ala Asn

Gln His

Ser Ala

Leu Tyr

Ile Vval
105

<223> badng cbéng nghé ADN tai td hop

<400>

20

Val Gln

Asp Leu

Phe Cys

Ser Arg

60

Ser Pro
75

Tyr Ile

Lys Ser

Asp

Ala

45

vVal

Cys

Gly

Cys

110

Asn

Asn

30

Gly

Leu

Cys

Lys

Cys

15

Ala

Ser

Val

Thr

95

Cys

Cys

Trp

Cys

Leu

80

Pro

Ser

Ala Leu Asp Ala Ala Tyr Cys Phe Arg Asn Val Gln Asp Asn Cys Cys

1

5

10

15

Leu Arg Pro Leu Tyr Ile Asp Phe Lys Arg Asp Leu Gly Arg Lys Trp

20

25

-27-

30



Ile His

Pro Tyr

Tyr Asn
65

Gln Asp

Lys Ile

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

<220>
<223>

<400>

Ala Leu
1

Leu Arg

Ile His

Pro Tyr
50

Tyr Asn
65

Gln Asp

Lys Ile

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

Glu

35

Leu

Thr

Leu

Glu

21
112
PRT

Pro

Trp

Ile

Glu

Gln
100

Trinh tu

Lys

Ser

Asn

Pro

85

Leu

Gly

Ser

Pro

70

Leu

Ser

Tyr

Asp

55

Glu

Thr

Asn

nhin tao

27758

Asn
40

Thr
Ala

Ile

Met

Ala Asn

Gln His

Ser Ala

Leu Tyr

90

Ile Val
105

bing céng nghé ADN tdi td hop

21

Asp

Pro

Glu

35

Leu

Thr

Leu

Glu

22
112
PRT

Ala

Leu

20

Pro

Trp

Ile

Glu

Gln
100

Trinh tu

Ala

Tyr

Lys

Ser

Asn

Pro

85

Leu

Tyr

Ile

Gly

Ser

Pro

70

Leu

Ser

Cys

Asp

Tyr

Asp

Glu

Thr

Asn

nhidn tao

Phe

Phe

Asn

40

Thr

Ala

Ile

Met

Arg Asn
10

Lys Arg
25

Ala Asn

Gln His

Ser Ala

Leu Tyr

90

Ile Val
105

-28-

Phe

Ser

Ser

75

Tyxr

Lys

Val

Asp

Phe

Ser

Ser T

75

Tyr

Lys

Cys
Arg
60

Pro

Ile

Ser

Gln

Leu

Cys

Arg

60

Ile

Ser

Ala

45

val

Cys

Gly

Cys

Asp

Gly

Ala

45

val

Cys

Gly

Cys

Gly

Leu

Cys

Lys

Lys
110

Asn
Lys
30

Gly
Leu
Cys

Lys

Lys
110

Ala

Ser

Val

Thr

95

Cys

Cys

15

Lys

Ala

Ser

Val

Thr

95

Cys

Cys

Leu

Ser

80

Pro

Ser

Cys

Leu

Ser

80

Pro

Ser



<220>
<223>

<400>
Ala Leu

1

Leu Arg

Ile His

Pro Tyr
50

Tyr Asn

Gln Asp

Lys Ile

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

<220>
<223>

<400>

bidng

22

Asp

Pro

Glu

35

Leu

Thr

Leu

Glu

23

112
PRT
Trinh tu

23

27758

cébng nghé ADN tdi td hop

Ala

Leu

20

Pro

Trp

Ile

Glu

Gln
100

Ala Leu Asp Ala

1

Leu Arg

Ile His

Pro Tyr
50

Tyr Asn
65

Ala

Tyr

Lys

Ser

Asn

Pro

85

Leu

Tyr

Ile

Gly

Ser

Pro

70

Leu

Ser

Cys

Asp

Tyr

Asp

55

Glu

Thr

Asn

nhin tao

Ala

Pro Leu Tyr

Glu
35

Leu

Thr

20

Pro

Trp

Ile

Lys

Ser

Asn

Tyr

Ile

Gly

Ser

Pro
70

Cys

Asp

Tyr

Asp

55

Glu

Phe

Phe

Asn

40

Thr

Ala

Ile

Met

Phe
Phe
Asn
40

Thr

Ala

Arg Asn
10

Lys Arg
25

Ala Asn

Gln His

Ser Ala

Leu Tyr

90

Ile val
105

bdng céng nghé ADN tdi té hop

Arg Asn
10

Lys Arg

25

Ala Asn

Gln His

Ser Ala

-20-

val

Asp

Phe

Ser

Ser

75

Tyr

Lys

val

Asp

Phe

Ser

Ser
75

Gln

Leu

Cys

Arg

60

Pro

Ile

Gln

Leu

Cys

Arg

60

Pro

Asp

Gly

ala

45

val

Cys

Gly

Cys

Asp

Gly

Ala

45

Val

Cys

Asn

Asp

30

Gly

Leu

Cys

Lys

Lys
110

Asn

Gln

30

Gly

Leu

Cys

Cys

15

Lys

Ala

Ser

Val

Thr

Cys

Cys

15

Lys

Ala

Ser

Val

Cys

Trp

Cys

Leu

Ser

80

Pro

Ser

Cys

Trp

Cys

Ser
80



27758

Gln Asp Leu Glu Pro Leu Thr Ile Leu Tyr Tyr Ile Gly Lys Thr Pro
85 90 95

Lys Ile Glu Gln Leu Ser Asn Met Ile Val Lys Ser Cys Lys Cys Ser
100 105 110

<210> 24

<211> 112

<212> PRT

<213> Trinh tu nhin tao

<220>
<223> bing cbéng nghé ADN tai td hop

<400> 24
Ala Leu Asp Ala Ala Tyr Cys Phe Arg Asn Val Gln Asp Asn Cys Cys

1 5 10 15

Leu Arg Pro Leu Tyr Ile Asp Phe Lys Arg Asp Leu Gly Leu Lys Trp
20 y 25 30

Ile His Glu Pro Lys Gly Tyr Asn Ala Asn Phe Cys Ala Gly Ala Cys
35 40 45

Pro Tyr Leu Trp Ser Ser Asp Thr Gln His Ser Arg Val Leu Ser Leu
50 55 60

Tyr Asn Thr Ile Asn Pro Glu Ala Ser Ala Ser Pro Cys Cys Val Ser
65 70 75 80

Gln Asp Leu Glu Pro Leu Thr Ile Leu Tyr Tyr Ile Gly Lys Thr Pro
’ 85 90 95

Lys Ile Glu Gln Leu Ser Asn Met Ile Val Lys Ser Cys Lys Cys Ser
100 105 110

<210> 25

<211> 112

<212> PRT

<213> Trinh tyu nhan tao

<220>
<223> bing cbéng nghé ADN tai td hop

<400> 25
Ala Leu Asp Ala Ala Tyr Cys Phe Arg Asn Val Gln Asp Asn Cys Cys

1 5 10 15

Leu Arg Pro Leu Tyr Ile Asp Phe Lys Arg Asp Leu Gly Ser Lys Trp
20 : 25 30

-30-



Ile His

Pro Tyr
50

Glu Pro
35

Leu  Trp

Tyr Asn Thr Ile

65

Gln Asp

Lys Ile

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

<220>
<223>

<400>

Ala Leu
1

Leu Arg

Ile His

Pro Tyr
50

TYr Asn
65

Gln Asp

Lys Ile

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

Leu Glu

Glu Gln
100

26

112

PRT
Trinh tu

Lys

Ser

Asn

Pro

85

Leu

Gly

Ser

Pro

70

Leu

Ser

Tyr

Asp
55

Glu

Thr

Asn

nhi3n tao

27758

Asn

40

Thr

Ala

Ile

Met

Ala

Gln

Ser

Leu

Ile
105

Asn

His

Ala

Tyr

90

vVal

bdng céng nghé ADN tai td hop

26

Asp Ala

Pro Leu

Glu Pro
35

Leu Trp

Thr Ile

Leu Glu

Glu Gln
100

27

112

PRT
Trinh tu

Ala

Tyr

Lys

Ser

Asn

Pro

85

Leu

Tyr

Ile

Gly

Ser

Pro

70

Leu

Ser

Cys

Asp

Tyr

Asp

55

Glu

Thr

Asn

nhin tao

Phe

Phe

Asn

40

Thr

Ala

Ile

Met

Arg

Lys

25

Ala

Gln

Ser

Leu

Ile
105

Asn

10

Arg

Asn

His

Ala

Tyr

90

val

-31-

Phe

Ser

Ser

75

Tyr

Lys

Val

Asp

Phe

Ser

Ser

75

Tyr

Lys

Cys

Arg

60

Pro

Ile

Ser

Gln

Leu

Cys

Arg

60

Pro

Ile

Ser

Ala

45

val

Cys

Gly

Cys

Asp

Gly

Ala

45

Val

Cys

Gly

Cys

Gly

Leu

Lys

Lys
110

Asn

Pro

30

Gly

Cys

Lys T

Lys
110

Ala

Ser

Val

Thr

95

Cys

Cys

15

Lys

Ala

Ser

Val

Cys

Leu

Ser

80

Pro

Ser

cys

Trp

Cys

Leu

Ser

80

Pro

Ser



<220>
<223> bang

<400> 27
"Ala Leu Asp

1

Leu Arg Pro

Ile His Glu
35

Pro Tyr Leu
50

Tyr Asn Thr
65

Gln Asp Leu

Lys Ile Glu

<210> 28

<211> 112
<212> PRT
<213>

<220>

Trinh tu

27758

cébng nghé ADN tai td hop

Ala Ala

Leu Tyr
20

Pro Lys

Trp Ser

Ile Asn

Glu Pro

85

Gln Leu
100

Tyr

Ile

Gly

Ser

Pro

70

Leu

Ser

Cys Phe

Asp Phe

Tyr Asn
40

Asp Thr
55
Glu Ala

Thr Ile

Asn Met

nhin tao

Arg

Lys

25

Ala

Gln

Ser

Leu

Ile
105

Asn

10

Arg

Asn

His

Ala

Tyr

90

Val

<223> bang céng nghé ADN tai td hop

<400> 28

Ala Leu Asp
1

Leu Arg Pro

Ile His Glu
35

Pro Tyr Leu
50

Tyr Asn Thr
65

Ala Ala

Leu Tyr

20

Pro Lys

Trp Ser

Ile Asn

Tyr

Ile

Gly

Ser

Pro
70

Cys Phe

Asp Phe

Tyr Asn
40

Asp Thr
55

Glu Ala

Arg

Lys

25

Ala

Gln

Ser

Asn

10

Arg

Asn

His

Ala

-32-

Val

Asp

Phe

Ser

Ser

75

Tyr

Lys

vVal

Asp

Phe

Ser

Ser
75

Gln

Leu

Cys

Arg

60

Pro

Ile

Ser

Gln

Leu

Cys

Arg

60

Pro

Asp

Gly

Ala

45

val

Cys

Gly

Cys

Asp

Gly

Ala
45

Val’

Cys

Asn

Val

30

Gly

Leu

Cys

Lys

Lys
110

Asn

Ile

30

Gly

Leu

Cys

Cys

15

Lys

Ala

Ser

vVal

Thr
95

Cys

Cys

15

Lys

Ala

Ser

val

Cys

Trp

Cys

Leu

Ser

80

Pro

Cys

Trp

Cys

Leu

Ser
80



Gln Asp Leu Glu

Lys Ile Glu Gln

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

<220>
<223>

<400>

29
112
PRT.

100

27758

Pro Leu Thr Ile Leu Tyr Tyr Ile Gly Lys Thr Pro

85

Leu Ser Asn Met

Trinh ty nhdn tao

bang

29

Ala Leu Asp

1

Leu

Ile

Tyr
65

Gln

Lys

Arg

His

Tyr

50

Asn

Asp

Ile

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

<220>
<223>

<400>

Pro

Glu

Leu

Thr

Leu

Glu

30
112
PRT

90

95

Ile vVal Lys Ser Cys Lys Cys Ser

105

cébng nghé ADN tai té hop

Ala

Leu

20

Pro

Trp

Ile

Glu

Gln
100

Trinh tu

Ala

Tyr

Lys

Ser

Asn

Pro

85

Leu

nhién tao

Tyr

Ile

Gly

Ser
Pro
70

Leu

Ser

Cys

Asp

Tyr

Asp

55

Glu

Thr

Asn

Phe

Phe

Asn

40

Thr

Ala

Ile

Met

Arg Asn
10

Lys Arg
25

Ala Asn

Gln His

Ser Ala

Leu Tyr

90

Ile Val
105

bidng céng ngh& ADN tai td hop

30

Ala Leu Asp Ala Ala Tyr Cys Phe

1

5

Leu Arg Pro Leu Tyr Ile Asp Phe

20

Val Gln

Asp Leu

Phe Cys

Ser Arg

60

Ser Pro
75

Tyr Ile

Lys Ser

Asp

Gly

Ala

45

val

Cys

Gly

Cys

110

Asn

Gly

30

Gly

Leu

Cys

Lys

Lys
110

Cys

Lys

Ala

Ser

val

Thr

95

Cys

Cys

Trp

Cys

Leu

Ser

80

Pro

Ser

Arg Asn Val Gln Asp Asn Cys Cys

10

15

Lys Arg Asp Leu Gly Cys Lys Trp

25

-33-

30



Ile

Pro

Tyr

Gln

Lys

His

Tyr

50

Asn

Asp

Ile

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

<220>
<223>

<400>

Glu

35

Leu

Thr

Leu

Glu

31
112
PRT

Pro

Trp

Ile

Glu

Gln
100

Trinh tu

Lys

Ser

Asn

Pro

85

Leu

Gly Tyr

Ser Asp
55

Pro Glu.

70 .

Leu Thr

Ser Asn

nhin tao

27758

Asn

40

Thr

Ala

Ile

Met

Ala

Gln

Ser

Leu

Ile
105

Asn

His

Ala

Tyr

90

Val

bidng céng nghé ADN tai td hop

31

Ala Leu Asp

1

Leu

Ile

Pro

Tyr

65

Gln

Lys

Arg

His

Tyr

50

Asn

Asp

Ile

<210>
<211>
<212>

Pro

Glu

35

Leu

Thr

Leu

Glu

32
112
PRT

Ala

Leu

20

Pro

Trp

Ile

Glu

Gln
100

Ala

Tyr

Lys

Ser

Asn

Pro

85

Leu

Tyr Cys

Ile Asp

Gly Tyr

Ser Asp

55

Pro Glu
70

Leu Thr

Ser Asn

Phe

Phe

Asn

40

Thr

Ala

Ile

Met

Arg

Lys

25

Ala

Gln

Ser

Leu

Ile
105

Asn
10

Arg

Asn

Ala

Tyr
90

val

-34-

Phe

Ser

Ser

75

Tyr

Lys

Val

Phe

Ser

Ser

75

Tyr

Lys

Cys

Arg

60

Pro

Ile

Ser

Gln

Leu

Cys

Arg

60

Pro

Ile

Ser

Ala

45

val

Cys

Gly

Cys

Asp

Gly

Ala

45

val

Cys

Gly

Cys

Gly

Leu

Cys

Lys

Lys
110

Asn

Thr

30

Leu

Cys

Lys

Lys
110

Ala

Ser

val

Thr

95

Cys

Cys

15

Lys

Ala

Ser

val-

Thr
95

Cys

Cys

Leu

Ser

80

Pro

Ser

Cys

Trp

Cys

Leu

Ser

80

Pro

Ser



<213>

<220>
<223>

<400>

Trinh tu nhdn tao

bang

32

Ala Leu Asp

1

Leu Arg

Ile His

Pro Tyr
50

Tyr Asn
65

Gln Asp

Lys Ile

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

<220>
<223>

<400>

Ala Leu
1

Leu Arg

Ile His

Pro Tyr
50

Tyr Asn
65

Pro

Glu

35

Leu

Thr

Leu

Glu

33
112
PRT

27758

cébng nghé ADN t&i td hop

Ala

Leu

20

Pro

Trp

Ile

Glu

Gln
100

Trinh tu

33

Asp

Pro

Glu

35

Leu

Thr

Ala

Leu

20

Pro

Trp

Ile

Ala

Tyr

Lys

Ser

Asn

Pro

85

Leu

Tyr Cys

Ile Asp

Gly Tyr

Ser Asp

55

Pro Glu
70

Leu Thr

Ser Asn

nhin tao

Ala

Tyr

Lys

Ser

Asn

Tyr Cys

Ile Asp

Gly Tyr

Ser Asp

55

Pro Glu
70

Phe

Phe

Asn

40

Thr

Ala

Ile

Met

Phe

Phe

Asn

40

Thr

Ala

Arg Asn
10

Lys Arg
25

Ala Asn

Gln His

Ser Ala

Leu Tyr

90

Ile Vval
105

bdng céng nghé ADN tdi t& hop

Arg Asn
10

Lys Arg

25

Ala Asn

Gln His

Ser Ala

-35-

Val

Asp

Phe

Ser

Ser

75

Tyr

Lys

val

Asp

Phe

Ser

Ser
75

Gln

Leu

Cys

Arg

60

Pro

Ile

Ser

Gln

Leu

Cys

Arg

60

Pro

Asp

Gly

Ala

Val

Gly

Cys

Asp

Gly

Ala

45

Val

Cys

Asn

Ala

30

Gly

Leu

Cys

Lys

Lys
110

Asn

Glu

30

Gly

Leu

Cys

Cys

Lys

Ala

Ser

Val

Thr

Cys

Cys

15

Lys

Ala

Ser

val

Cys

Trp

Cys

Leu

Ser

80

Pro

Ser

Cys

Trp

Cys

Leu

Ser
80



27758

Gln Asp Leu Glu Pro Leu Thr Ile Leu Tyr Tyr Ile Gly Lys Thr Pro

85 90 95

Lys Ile Glu Gln Leu Ser Asn Met Ile Val Lys Ser Cys Lys Cys Ser

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

<220>
<223>

<400>

- 100 105 110

34

112

PRT

Trinh tu nhdn tao

badng céng nghé ADN tdi tb hop

34

Ala Leu Asp Thr Asn Tyr Cys Phe Arg Asn Leu Glu Glu Asn Cys Cys

1

Val Arg

Val His

5 10 15

Pro Leu Tyr Ile Asp Phe Arg Gln Asp Leu Gly Asn Lys Trp
20 25 30

Glu Pro Lys Gly Tyr Tyr Ala Asn Phe Cys Ser Gly Pro Cys
35 40 45

Pro Tyr Leu Arg Ser Ala Asp Thr Thr His Ser Thr Val Leu Gly Leu

50

55 60

Tyr Asn Thr Leu Asn Pro Glu Ala Ser Ala Ser Pro Cys Cys Val Pro

65

Gln Asp

Lys Val

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

<220>
<223>

<400>

70 75 80

Leu Glu Pro Leu Thr Ile Leu Tyr Tyr.Val Gly Arg Thr Pro
85 ‘ 90 95

Glu Gln Leu Ser Asn Met Val Val Lys Ser Cys Lys Cys Ser
100 105 110

35

112

PRT

Trinh tu nhin tao

bidng céng nghé ADN tdi t& hop

35

Ala Leu Asp Thr Asn Tyr Cys Phe Arg Asn Leu Glu Glu Asn Cys Cys

1

5 10 15

Val Arg Pro Leu Tyr Ile Asp Phe Arg Gln Asp Leu Gly Arg Lys Trp

-36-



Val His

Pro Tyr
50

Tyr Asn
65

Gln Asp

Lys Val

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

<220>
<223>

<400>
Ala Leu

1

Vai Arg

Val His

Pro Tyr
50

Tyr Asn
65

Gln Asp

Lys Val

<210>
<211>

Glu

35

Leu

Thr

Leu

Glu

36
112
PRT

20

Pro

Arg

Leu

Glu

Gln
100

Trinh tu

Lys Gly

Ser Ala

Asn Pro
70

Pro Leu
85

Leu Ser

Tyr

Asp

55

Glu

Thr

Asn

nhin tao

27758

Tyr

40

Thr

Ala

Ile

Met

25

Ala

Thr

Ser

Leu

Val
105

Asn

His

Ala

Tyr

90

Val

bing céng nghé ADN tai td hop

36

Asp

Pro

Glu

35

Leu

Thr

Leu

Glu

37
112

Thr

Leu

20

Pro

Arg

Leu

Glu

Gln
100

Asn Tyr

Tyr Ile

Lys Gly

Ser Ala

Asn Pro

70

Pro Leu
85

Leu Ser

Cys

Asp

Tyr

Asp
55

Glu-

Thr

Asn

Phe

Phe

Tyr

40

Thr

Ala

Ile

Met

Arg

Arg

25

Ala

Ser

Leu

vVal
105

Asn
10

Gln

His

Ala

Tyr

90

vVal

-37-

Phe

Ser

Ser

75

Tyr

Lys

Leu

Asp

Phe

Ser

Ser

75

Tyr

Lys

Cys

Thr

60

Pro

val

Ser

Glu

Leu

Thr

60

Pro

val

Ser

Ser

45

Val

Cys

Gly

Glu

Gly

Ser

val

Cys

Gly

Cys

30

Gly

Leu

Cys

Arg

Lys
110

Asn

Lys

30

Gly

Leu

Cys

Arg

Lys
110

Pro

Gly

vVal

Thr

95

Cys

Cys
15

Lys
Pro
Gly
val
Thr
95

Cys

Cys

Leu

Pro

80

Pro

Ser

Cys

Trp

Cys

Leu

Pro

80

Ser



Trinh tu nhin tao

27758

céng nghé ADN tai td hop

<212> PRT
<213>
<220>
<223> bang
<400> 37
Ala Leu Asp Thr
1
Val Arg Pro Leu
20
Val His Glu Pro
35
Pro Tyr Leu Arg
50
Tyr Asn Thr Leu
65
Gln Asp Leu Glu
Lys Val Glu Gln
100
<210> 38
<211> 112
<212> PRT
<213> Trinh tu
<220>
<223>
<400> 38
Ala Leu Asp Thr
1
Val Arg Pro Leu
20
Val His Glu Pro
35
Pro Tyr Leu Arg
50 :
* Tyr Asn Thr Leu

Asn Tyr

Tyr Ile

Lys Gly

Ser Ala

Asn Pro

70

Pro Leu
85

Leu Ser

Cys
Asp
Tyxr
Asp
55

Glu

Thr

Asn

nhin tao

Asn Tyr

Tyr Ile

Lys Gly

Ser Ala

Asn Pro

Cys

Asp

Tyr

Asp

55

Glu

Phe

Phe

Tyxr

40

Thr

Ala

Ile

Met

Phe

Phe

Tyr

40

Thr

Ala

Arg Asn
10

Arg Gln
25

Ala Asn

Thr His

Ser Ala

Leu Tyr

90

vVal val
105 .

bidng céng nghé ADN tai tb hop

Arg Asn
10

Arg Gln

25

Ala Asn

Thr His

Ser Ala

-38-

Leu

Asp

Phe

-Ser

Ser
75

Tyr

Lys

Leu

Asp

Phe

Ser

Ser

Leu

Cys

Thr

60

Pro

val

Ser

Glu

Leu

Cys

Thr

60

Pro

Glu

Gly

Ser

45

vVal

Cys

Gly

Glu

Gly

Ser

45

val

Cys

Asn

Asp

30

Gly

Leu

Cys

Arg T

Lys
110

Asn

Gln

30

Gly

Leu

Cys

Cys

15

Lys

Pro

Gly

val

Cys

15

Lys

Pro

Gly

val

Cys

Trp

Cys

Leu

Pro

80

Pro

Ser

Cys

Trp

Cys

Leu

Pro



65

Gln Asp Leu Glu

Lys Val Glu Gln

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

<220>
<223>

<400>

100

39
112
PRT

70

27758

75

80

Pro Leu Thr Ile Leu Tyr Tyr Val Gly Arg Thr Pro

85

90

95

Leu Ser Asn Met Val Val Lys Ser Cys Lys Cys Ser

Trinh tu nhin tao

bing

39

Ala Leu Asp Thr

1

val

val

Pro

Tyr
65

Gln

Lys

Arg

His

Tyr

50

Asn

Asp

val

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

<220>
<223>

<400>

Prc Leu
20

Glu Pro
35

Leu Arg

Thr Leu

Leu Glu

Glu Gln
100

40

112

PRT
Trinh tu

Asn

Tyr

Lys

Ser

Asn

Pro

85

Leu

Tyr

Ile

Gly

Ala

Pro

70

Leu

Ser

Cys

Asp

Asp

55

Glu

Thr

Asn

nhin tao

Phe

Phe

Tyr

40

Thr

Ala

Ile

Met

105

cébng nghé ADN tai td hop

Arg

Arg

25

Ala

Thr

Ser

Leu

val
105

Gln

Asn

His

Ala

Tyr

90

Val

bdng céng nghé ADN tai té hop

40

Leu

Asp

Phe

Ser

Ser

75

Tyxr

Lys

Glu

Leu

Cys

Thr

60

Pro

val

Ser

Glu

Gly

Ser

45

val

Cys

Gly

Cys

110

Asn
Leu
30

Gly
Leu
Cys
Arg

Lys
110

Cys

15

Pro

Gly

Val

Thr

95

Cys

Cys

Cys

Leu

Pro

80

Pro

Ser

Ala Leu Asp Thr Asn Tyr Cys Phe Arg Asn Leu Glu Glu Asn Cys Cys

1

5

-30-

10

15



Val Arg Pro Leu
20
Val His Glu Pro
35
Pro Tyr Leu Arg
50
Tyr Asn Thr Leu
65
Gln Asp Leu Glu
Lys Val Glu Gln
100
<210> 41
<211> 112-
<212> PRT
<213> Trinh tu
<220>
<223> bing
<400> 41

Ala Leu Asp

1

vVal

val

Pro

Tyr

Gln

Lys

Arg

His

Tyr

50

Asn

Asp

val

<210>

Pro
Glu
35

Leu
Thr
Leu

Glu

42

Tyr

Lys

Ser

Asn

Pro

85

Leu

Ile

Gly

Ala

Pro

70

Leu

Ser

Asp

Tyr

Asp

55

Glu

Thr

Asn

nhin tao

Phe

Tyr

40

Thr

Ala

Ile

Met

27758

Arg

25

Ala

Thr

Ser

Leu

val
105

Gln

Asn

His

Ala

Tyr

90

vVal

cébng nghé ADN tai td hop

Thr

Leu

20

Pro

Arg

Leu

Glu

Gln
100

Asn

Tyr

Lys

Ser

Asn

Pro

85

Leu

Tyr

Ile

Gly

Ala

Pro

70

Leu

Ser

Cys

Asp

Tyr

Asp

55

Glu

Thr

Asn

Phe

Phe

Tyr

40

Thr

Ala

Ile

Met

Arg

Arg

Ala

Thr

Ser

Leu

val
105

Asn
10

Gln
Asn
His
Ala
Tyr
90

Val

-40-

Asp
Phe
Ser
ser
75

Tyr

Lys

Leu

Asp

Phe

Ser

Ser

75

Tyr

Lys

Leu

Cys

Thr

60

Pro

Val

Glu

Leu

Cys

Thr

60

Pro

val

Ser

Gly

Ser

45

vVal

Cys

Gly

Cys

Glu

Gly

Ser

45

val

Cys

Gly

Cys

Ser

30

Gly

Leu

Cys

Arg

Lys
110

Asn

Pro

30

Gly

Leu

Cys

Arg

Lys
110

Lys

Pro

Gly

val

Thr

95

Cys

Cys

15

Lys

Pro

Gly

val

Thr

95

Cys

Trp

Cys

Leu

Pro

80

Pro

Ser

Cys

Trp

Cys

Leu

Pro

80

Pro

Ser



27758

<211> 112

<212> PRT

<213> Trinh tu nhin tao

<220>

<223> bang cébng nghé ADN tai td hop

<400> 42

Ala Leu Asp Thr Asn Tyr Cys Phe Arg Asn

1 5 10

Val Arg Pro Leu Tyr Ile Asp Phe Arg Gln
20 25

Val His Glu Pro Lys Gly Tyr Tyr Ala Asn

35 40
Pro Tyr Leu Arg Ser Ala Asp Thr Thr His
50 55

Tyr Asn Thr Leu Asn Pro-Glu Ala Ser Ala

65 70

Gln Asp Leu Glu Pro Leu Thr Ile Leu Tyr

85 90

Lys Val Glu Gln Leu Ser Asn Met Val Val
100 105

<210> 43

<211> 112

<212> PRT

<213> Trinh tu nhin tao

<220>

<223> bi3ng cbng nghé ADN tai td hop

<400> 43

Ala Leu Asp Thr Asn Tyr Cys Phe Arg Asn

1 - 5 10

Val Arg Pro Leu Tyr Ile Asp Phe Arg Gln
20 25

Val His Glu Pro Lys Gly Tyr Tyr Ala Asn

35 40
Pro Tyr Leu Arg Ser Ala Asp Thr Thr His

50

55

-41-

Leu

Asp

Phe

Ser T

Ser
75

Tyr

Lys

Leu

Asp

Phe

Ser

Glu

Leu

Cys

Pro

Val

Ser

Glu

Leu

Cys

Thr
60

Glu

Gly

Ser

45

Val

Cys

Gly

Cys

Glu

Gly

Ser

45

vVal

Asn

val

30

Gly

Leu

Cys

Arg

Lys
110

Asn

Ile

30

Gly

Leu

Cys
15

Lys
Pro
Gly
Val
Thr
95

Cys

Cys
15
Lys

PrQ

Gly

Cys

Trp’

Cys

Leu

Pro

80

Pro

Ser

Cys

Trp

Cys

Leu



Tyr Asn Thr Leu

65

Gln Asp Leu Glu

Lys Val Glu Gln

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

<220>
<223>

<400>
Ala Leu

1

Val Arg

Val His

Pro Tyr
50

Tyr Asn
65

Gln Asp

Lys Val

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

<220>
<223>

<400>

44
112
PRT

100

Trinh tu

bing

44

Asp

Pro

Glu

35

Leu

Thr

Leu

Glu

45
112
PRT

27758

Asn Pro Glu Ala Ser Ala Ser Pro Cys

70

Pro Leu Thr Ile Leu Tyr

85

90

Leu Ser Asn Met Val Val

nhin tao

105

céng nghé ADN t&i té hop

Thr

Leu

20

Pro

Arg

Leu

Glu

Gln

100

Trinh tu

Asn

Tyr

Lys

Ser

Asn

Pro

85

Leu

nhin tao

Tyr

Ile

Gly

Ala

Pro

70

Leu

Ser

Cys

Asp

Tyr

Asp

55

Glu

Thr

Asn

Phe

Phe

Tyr

Thr

Ala

Ile

Met

Arg Asn
10

Arg Gln
25

Ala Asn
Thr His
Sef Ala
Leu Tyr

90

Val val
105

bang céng nghé ADN tai td hop

45

75

Tyr Val Gly

Lys Ser Cys

Leu
Asp
Phe
Ser
Ser
75

Tyr

Lys

Glu

Leu

Cys

Thr

60

val

Ser.

Glu

Gly

Ser
45

Val

Cys

Gly

Cys

Cys

Arg

Lys
110

Asn

Leu

Cys

Lys
110

Val

Thr
95

Cys

Cys

15

Pro

Gly

Val

Thr

95

Cys

Pro
80

Pro

Ser

Cys

Trp

Cys

Leu

Pro

80

Pro

Ser

Ala Leu Asp Thr Asn Tyr Cys Phe Arg Asn Leu Glu Glu Asn Cys Cys

1

5

10

-42-

15



Val Arg

Val His

Pro Tyr
50

Tyr Asn
65

Gln Asp

Lys Val

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

<220>
<223>

<400>
Ala Leu

1

vVal Arg

Val His

Pro Tyr
50

Tyr Asn
65

Gln Asp

Lys Val

Pro

Glu

35

Leu

Thr

Leu

‘Glu

46
112
PRT

Leu

20

Pro

Arg

Leu

Glu

Gln
100

Trinh tuy

Tyr

Lys

Ser

Asn

Pro

85

Leu

Ile

Gly

Ala

Pro

70

Leu

Ser

Asp

Tyr

Asp

55

Glu

Thr

Asn

nhin tao

27758

Phe

Tyr

40

Thr

Ala

Ile

Met

Arg Gln
25

Ala Asn

Thr His

Ser Ala

Leu Tyr

90

Vval Vval
105

bidng cbébng nghé ADN tdi td hop

46

Asp

Pro

Glu

35

Leu

Thr

Leu

Glu

Thr

Leu

20

Pro

Arg

Leu

Glu

Gln
100

Asn

Tyr

Lys

Ser

Asn

Pro

85

Leu

Tyr

Ile

Gly

Ala

Pro

70

Leu

Ser

Cys

Asp

Tyr

Asp

55

Glu

Thr

Asn

Phe
Phe
Tyr
40

Thr
Ala

Ile

Met

Arg Asn
10

Arg Gln
25

Ala Asn

Thr His

Ser Ala

Leu Tyr

90

val Vval
105

-43-

Asp

Phe

Ser

Ser

75

Tyr

Lys

Leu

Asp

Phe

Ser

Ser

75

Tyr

Lys

Leu

Cys

Thr

60

Pro

Val

Ser

Glu

Leu

Cys

Thr

60

Pro

val

Ser

Gly

Ser

45

vVal

Cys

Gly

Cys

Glu

Gly

Ser

45

val

Cys

Gly

Cys

Cys

30

Gly

Leu

Cys

Arg

Lys
110

Asn

Thr

30

Gly

Leu

Cys

Arg

Lys
110

Lys

Pro

Gly

Val

Thr

95

Cys

Cys

15

Lys

Pro

Gly

Val

Thr

95

Cys

Trp

Cys

Leu

Pro

80

Pro

Ser

Cys

Trp

Cys

Leu

Pro

80

Pro

Ser



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

<220>
<223>

<400>
Ala Leu

1 -

Val Arg

VvVal His

Pro Tyr
50

Tyr Asn
65

Gln Asp

Lys Val

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

<220>
<223>

<400>

Ala Leu
1

Val Arg

Val His

Pro Tyr
50

47
112
PRT

Trinh tu nh&n tao

27758

bidng céng nghé ADN tai td hop

47

Asp

Pro

Glu

35

Leu

Thr

Leu

Glu

48
112
PRT

Thr

Leu

20

Pro

Arg

Leu

Glu

Gln
100

Trinh tu

48

Asp

Pro

Glu

35

Leu

Asn

Tyr

Lys

Ser

Asn

Pro

85

Leu

Tyr Cys
;le Asp
Gly.Tyr
Ala Asp

55

Pro Glu
70

Leu Thr

Ser Asn

nhan tao

Thr Asn Tyr Cys

Leu
20

Pro

Arg

5

Tyr

Lys

Ser

Ile Asp

Gly Tyr

Ala Asp
55

Phe

Phe

Tyr

40

Thr

Ala

Ile

Met

Phe

Phe

Arg
Arg
25

Ala
Thr
Ser

Leu

Val
105

bdng céng nghé ADN tai td hop

Asn

10

Gln

Asn

His

Ala

Tyxr

90

vVal

Leu

Asp

Phe

Ser

Ser

75

Tyr

Lys

Arg Asn Leu

Arg
25

10

Gln

Tyr Ala Asn

40

Thr

Thr

His

Asp

Phe

Ser

Glu

Leu

Cys

Thr

60

Pro

Val

Ser

Glu

Leu

Cys

Thr
60

Glu

Gly

Ser

45

val

Cys

Gly

Cys

Glu

Gly

Ser

45

Val

Asn

Ala

30

Gly

Leu

Cys

Arg

Lys
110

Asn

Glu

30

Gly

Leu

Cys
15

Lys
Pro
Gly
Val
Thr
95

Cys

Cys
15
Lys

Pro

Gly

Cys

Trp

Cys

Leu

Pro

80

Pro

Ser

Cys

Trp

Cys

Leu



27758

Tyr Asn Thr Leu Asn Pro Glu Ala Ser Ala Ser Pro Cys

65

70

Gln Asp Leu Glu Pro Leu Thr Ile Leu Tyr

85

90

Lys Val Glu Gln Leu Ser Asn Met Val Val

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

<220>
<223>

<400>

49
112
PRT

Trinh tyu nhidn tao

bang

49

Ala Leu Asp

1

Val Arg

Ile His

Pro Tyr
50

Tyr Asn
65

Gln Ala

Lys Val

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

<220>
<223>

<400>

Gln

Glu

35

Ile

Gln

Leu

Glu

50
112
PRT

100

105

cbng nghé ADN tai td hop -

Thr

Leu

20

Trp

His

Glu

Gln
100

Trinh tu

Asn

Tyr

Lys

Ser

Asn

Pro

85

Leu

Tyr

Ile

Gly

Leu

Pro

70

Leu

Ser

Cys

Asp

Tyr

Asp

55

Gly

Pro

Asn

nhin tao

Phe
Phe
His
40

Thr
Ala
Ile

Met

Ser

Arg

25

Ala

Gln

Ser

val

Ile
105

Ser

10

Lys

Asn

Tyr

Ala

Tyxr

90

val

bdng céng nghé ADN t&i té hop

50

75

Tyr Val Gly

Lys Ser Cys

Thr

Asp

Phe

Ser

Ala

75

Tyxr

Arg

Glu

Leu

Cys

Lys

60

Pro

Val

Ser

Lys

Gly

Leu

45

val

Cys

Gly

Cys

Cys

Arg

Lys
110

Asn

Trp

30

Gly

Leu

Cys’

Arg

Lys
110

Val

Thr
95

Cys

Cys

15

Lys

Pro

Ala

vVal

Lys

95

Cys

Pro
80

Pro

Ser

Cys

Ala

Cys

Leu

Pro

80

Pro

Ser

Ala Leu Asp Ala Ala Tyr Cys Phe Arg Asn Val Gln Asp Asn Cys Cys

1

5

10

-45-

15



Leu Arg

Ile His

Pro Tyr
50

Pro

Glu
35

Leu

Tyr Asn Thr

65

Gln Asp

Lys Ile

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

<220>
<223>

<400>
Ala Leu

1

Val Arg

Val His

Pro Tyr
50

Tyr Asn
65

Gln Asp

Lys Val

Leu

Glu

51
112
PRT

Leu

20

Pro

Trp

Ile

Glu

Gln
100

Trinh tu

bing

51

Asp

Pro

Glu

35

Leu

Thr

Leu

Glu

Tyr

Lys

Ser

Asn

Pro

85

Leu

Ile

Gly

Ser

Pro

70

Leu

Ser

Asp

Tyr

Asp

55

Glu

Thr

Asn

nhan tao

Phe

Asn
40

Thr

27758

Lys
25

Ala

Gln

Ala

Ile

Met

Ser

Leu

Ile
105

Arg

Asn

His

Ala

Tyr

90

Val

céng nghé ADN tai té hop

Thr

Leu

20

Pro

Arg

Leu

Glu

Gln
100

Asn

Tyxr

Lys

Ser

Asn

Pro

85

Leu

Tyr

Ile

Gly

Ala

Pro

70

Leu

Ser

Cys

Asp

Tyr

Asp

55

Glu

Thr

Asn

Phe

Phe

Tyr

40

Thr

Ala

Ile

Met

Arg

Arg

25

Ala

Thr

Ser

Leu

Val
105

Asn

10

Gln

Asn

His

Ala

Tyr

90

val

-46-

Asp

Phe

Ser

Ser

75

Tyr

Lys

Leu

Asp

Phe

Ser

Ser

75

Tyr

Lys

Leu

Cys

Arg

60

Pro

Ile

Ser

Glu

Leu

Cys

Thr

60

Pro

val

Ser

Gly

Ala

45

vVal

Cys

Gly

Cys

Glu

Gly

Ser

45

vVal

Cys

Gly

Cys

Trp

30

Gly

Leu

Cys

Lys

Lys
110

Asn

Trp I

30

Gly

Leu

Cys

Arg

Lys
110

Lys

Ala

Ser

Val

Thr

95

Cys

Cys

15

Pro

Gly

Val

Thr

95

Cys

Ala

Cys

Leu

Ser

80

Pro

Ser

Cys

Ala

Cys

Leu

Pro

80

Pro

Ser



<210> 52

<211> 112
<212> PRT
<213>

<220>
<223>

<400> 52
Ala Leu Asp

1

Val Arg Gln

Ile His Glu
35

Pro Tyr Gln
50

Tyr Asn Gln
65

Gln Ala Leu

Lys Val Glu

<210> 53

<211> 112
<212> PRT
<213>

<220>
<223>

<400> 53
Ala Leu Asp

1

Val Arg Gln

Ile His Glu
35

Pro Tyr Trp
50

Trinh tu

Thr Asn

Leu Tyr
20

Pro Lys

Trp Ser

His Asn

Glu Pro
85

Gln Leu
100

Thr Asn
5

Leu Tyr
20

Pro Lys

Trp Ser

Tyr

Ile

Gly

Leu

Pro

70

Leu

Ser

Tyr

Ile

Gly

Leu

Trinh ty nhin tao

Cys

Asp

Tyr

Asp

55

Gly

Pro

Asn

nhén tao

Cys

Asp

Tyr

Asp
55

27758

Phe
Phe
His
40

Thr
Ala

Ile

Met

Phe
Phe
His
40

Thr

b3ng céng nghé ADN tai té hop .

Ser Ser
10‘

Arg Lys
25

Ala Asn

Gln Tyr

Ser Ala

Val Tyr

90

Ile Vval
105

bing céng nghé ADN t&i td hop

Ser Ser
10

Arg Lys
25

Ala Asn

Gln Tyr

-47-

Thr

Asp

Phe

Ser

Ala

75

Tyr

Arg

Thr

Asp

Phe

Ser

Glu

Leu

Cys

Lys

60

Pro

Val

Ser

Glu

Leu

Cys

Lys
60

Lys

Gly

Leu

45

val

Cys

Gly

Cys

Lys

Gly

Leu

45

val

Asn
Trp
30

Gly
Leu
Cys

Arg

Lys
110

Trp
30

Gly

Leu

Cys
15

Lys
Pro
Ala
Val
Lys
95

Cys

Cys
15
Lys

Pro

Ala

Cys

Trp

Cys

Leu

Pro

80

Pro

Ser

Cys

Trp

Cys

Leu



Tyr Asn Gln His

65

27758

Asn Pro Gly Ala Ser Ala Ala Pro Cys Cys

70

Gln Ala Leu Glu Pro Leu Pro Ile Val Tyr

85

90

Lys Val Glu Gln Leu Ser Asn Met Ile Val

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

<220>
<223>

<400>
Ala Leu

1

Val Arg

Ile His

Pro Tyrxr
50

Tyr Asn
65

Gln Ala

Lys Val

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

<220>
<223>

<400>

54
112
PRT

100

Trinh tu nhén tao

105

bang céng nghé ADN tai td hop

54

Asp

Gln

Glu
35

Tyr T

Gln

Leu

clu
55

112
PRT

Thr

Leu

20

Pro

His

Glu

Gln
100

Trinh tu

bi&ng céng nghé ADN tai td hop

55

Asn Tyr
Tyr Ile
Lys Gly
Ser ‘Leu
Asn Pro

70

Pro Leu
85

Leu Ser

nhin tao

Cys

Asp

Tyr

Asp

55

Gly

Pro

Asn

Phe

Phe

His

40

Thr

Ala

Ile

Met

Ser

Arg

25

Ala

Gln

Ser

Val

Ile
105

Ser
10

Lys

Asn

Ala

Tyr
90

val

75

Tyr Val Gly Arg

Arg Ser Cys Lys

Thr

Asp

Phe

Ser

Ala

75

Tyr

Arg

Glu

Leu

Cys

Lys

60

Pro

vVal

Ser

Lys

Gly

Leu

45

vVal

Cys.

Gly

Cys

110

Asn

Trp

30

Gly

Leu

Cys

Arg

Lys
110

Val

Lys

95

Cys

Cys

15

Lys

Pro

Ala

val

Lys

95

Cys

Pro
80

Pro

Ser

Cys

Trp

Cys

Leu

Pro

80

Pro

Ser

Ala Leu Asp Thr Asn Tyr Cys Phe Ser Ser Thr Glu Lys Asn Cys Cys

-48-



Val Arg

Ile His

Pro Tyr
50

Tyr Asn

Gln Ala

Lys Val

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

<400>
Ala Leu
1

Leu Arg

Ile His

Pro Tyr
50

Tyr Asn
65

Gln Asp

Lys Ile

Gln

Glu

35

Ala

Gln

Leu

Glu

56
112
PRT

Leu

20

Pro

Trp

His

Glu

Gln
100

Trinh tu

Tyr

Lys

Ser

Asn

Pro

85

Leu

Ile

Gly

Leu

Pro

70

Leu

Ser

Asp

Tyx

Asp

55

Gly

Pro

Asn

nhin tao

27758

Phe

His

40

Thr

Ala

Ile

Met

10

Arg Lys
25

Ala Asn

Gln Tyr

Ser Ala

Val Tyr

90

Ile vVal
105

bi&ng ¢béng nghé ADN tai td hop

56

Asp

Pro

Glu

35

Gln

Thr

Leu

Glu

Ala

Leu

20

Pro

Trp

Ile

Glu

Gln
100

Ala

5

Tyr

Lys

Ser

Asn

Pro

85

Leu

Tyr

Ile

Gly

Ser

Pro

70

Leu

Ser

Cys

Asp

Tyr

Asp

55

Glu

Thr

Asn

Phe

Phe

Asn

40

Thr

Ala

Ile

Met

Arg Asn
10

Lys Arg
25

Ala Asn

Gln-His

Ser Ala

Leu Tyr

90

Ile Val
105

-49-

Asp
Phe
Ser
Ala
75

Tyr

Arg

Val
Asp
Phe
Ser
Ser
75

Tyr

Lys

Leu

Cys

Lys

60

Pro

Val

Ser

Gln

Leu

Cys

Arg

60

Pro

Ile

Ser

Gly

Leu

45

val

Cys

Gly

Cys

Asp

Gly

Ala

45

val

Cys

Gly

Cys

Trp
30

Gly
Leu
Cys

Arg

Lys
110

Asn
Trp
30

Gly
Leu
Cys
Lys

Lys
110

15

Lys

Pro

Ala

Val

Lys

95

Cys

Cys

15

Lys

Ala

Ser

val

Thr

95

Cys

Trp

Cys

Leu

Pro

80

Pro

Ser

Cys

Trp

Cys

Leu

Ser

80

Pro

Ser



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

<220>
<223>

<400>
Ala Leu

1

Leu Arg

Ile His

Pro Tyr
50

Tyr Asn
65

Gln Asp

Lys Ile

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

<220>
<223>

<400>

57
112
PRT

Trinh tyu nhin tao

217758

bi&ng céng nghé ADN tai td hop

57

Asp

Pro

Glu

35

Trp

Thr

Leu

Glu

58
112
PRT

Ala

Leu

20

Pro

Trp

Ile

Glu

Gln
100

Trinh tu

58

Ala Tyr

Tyr Ile

Lys Gly

Ser Ser

Asn Pro

70

Pro Leu
85

Leu Ser

nh3n tao

Cys,

Asp

Tyr

Asp

55

Thr

Asn

Ala Leu Asp Ala Ala Tyr Cys

1

5

Leu Arg Pro Leu Tyr Ile Asp

20

Ile His Glu Pro Lys Gly Tyr

35

Pro Tyr Tyr Trp Ser Ser Asp

Phe

Phe

Asn

40

Thr

Ala

Ile

Met

Phe

Phe

Asn

40

Thr

Arg Asn
’ 10

Lys Arg
25

Ala Asn

Gln His_

Ser Ala

Leu Tyr
90

Ile Val
105

bi&ng céng nghé ADN tai té hop

Arg Asn
10

Lys Arg
25

Ala Asn

Gln His

-50-

val

Asp

Phe

Ser

Ser

Tyxr

Lys

val

Asp

Phe

Ser

Gln

Leu

Cys

Arg

60

Pro

Ile

Ser

Gln

Leu

Cys

Arg

Asp

Gly

Ala

45

Val

Cys

Gly

Cys

Asp

Gly

Ala

45

Val

Asn

Trp

30

Gly

Leu

Cys

Lys

Lys
110

Asn

Trp

30

Gly

Leu

Cys

15

Lys

Ala

Ser

Val

Thr

95

Cys

Cys

15

Lys

Ala

Ser

Cys

Trp

Cys

Leu

Ser

80

Pro

Ser

Cys

Trp

Cys

Leu



50

Tyr Asn Thr Ile

65

55

27758

Asn Pro Glu Ala Ser Ala Ser

70

Gln Asp Leu Glu Pro Leu Thr Ile Leu Tyr

85

90

Lys Ile Glu Gln Leu Ser Asn Met Ile Val

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

<220>
<223>

<400>
Ala Leu

1

Leu Arg

Ile His

Pro.Tyr
50

" Tyr Asn
65

Gln Asp

Lys Ile

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

<220>
<223>

<400>

59
112
PRT

100

Trinh tyu nhi&n tao

bang

59

Asp

Pro

Glu
35

Ala

Thr

Leu

Glu

60
112
PRT

105

cbng nghé ADN tai td hop

Ala

Leu

20

Pro

Trp

Ile

Glu

Gln
100

Trinh tu

Ala Tyrx

Tyr Ile

Lys Gly

Ser Ser

Asn Pro

70

Pro Leu
85

Leu Ser

Cys

Asp

Tyr

Asp

55

Glu

Thr

Asn

nhin tao

Phe

Phe

Asn

40

Thr

Ala

Ile

Met

Arg

Lys

25

Ala

Gln

Ser

Leu

Ile
105

Asn

10

Arg

Asn

His

Ala

Tyr

90

Val

bi&ng céng nghé ADN tai td hop

60

-51-

75

Tyr

Lys

Val

Asp

Phe

Ser

Ser

75

Tyr

Lys

60

PrO

Ile

Gln

Leu

Cys

Arg

60

Pro

Ile

Ser

Cys

Gly

Cys

Asp

Gly

45

Val

Cys

Gly

Cys

Cys

Lys

Lys
110

Asn

Trp

30

Gly

Leu

Cys

Lys

Lys
110

val

Thr
95

Cys

Cys

15

Lys

Ala

Ser

Val

Thr
95

Cys

Ser
80

Pro

Ser

Cys

Trp

Cys

Leu

Ser

80

Pro

Ser



Ala

Val

Val

Pro

Tyr

65

Gln

Lys

Leu

Arg

His

Tyr

50

Asn

Asp

Val

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

<220>
<223>

<400>

Asp

Pro

Glu

35

Gln

Thr

Leu

Glu

61
112
PRT

Thr

Leu

20

Pro

Arg

Leu

Glu

Gln
100

Trinh tu

Asn
Tyr
Lys
Ser
Asn
Pro

85

Leu

Tyr

Ile

Gly

Ala

Pro

70

Leu

Ser

Cys

Asp

Tyr

Asp

55

Glu

Thr

Asn

nhin tao

27758

Phe

Phe

Tyr

40

Thr

Ala

Ile

Met

Arg

Arg

25

Ala

Thr

Ser

Leu

val
105

Asn

10

Gln

Asn

His

Ala

Tyr

90

Val

bidng céng nghé ADN tai td hop

61

Ala Leu Asp

1

Val

Val

Pro

Tyr

Gln

Lys

Arg

His

Tyr

50

Asn

Asp

val

Pro

Glu

35

Trp

Thr

Leu

Glu

Thr
Leu
20

Pro
Arg
Leu

Glu

Gln

Asn Tyr Cys

5

Tyr

Lys

Ser

Asn

Pro

85

Leu

Ile

Gly

Ala

Pro

70

Leu

Ser

Asp

Tyr

Asp

55

Glu

Thr

Asn

Phe

Phe

Tyr

40

Thr

Ala

Ile

Met

Arg

Arg

25

Ala

Thr

Ser

Leu

val

Asn

10

Gln

Asn

His

Ala

Tyr

90

Val

-52-

Leu

Asp

Phe

Ser

Ser

75

Tyr

Lys

Leu

Asp

Phe

Ser

Ser

75

Tyr

Lys

Glu

Leu
Cys
Thr
60

Pro

Val

Ser

Glu
Leu
Cys
Thr
60

Pro
Val

Ser

Glu

Gly

Ser

45

val

Cys

Gly

Cys

Glu

Gly

Ser

45

val

Cys

Gly

Cys

Asn

Trp

30

Gly

Leu

Cys

Arg

Lys
110

Asn

Trp

30

Gly

Leu

Cys

Arg

Lys

Cys
15

Lys
Pro
Gly
vVal
Thr
95

Cys

Cys

15

Lys

Pro

Gly

Val

Thr

95

Cys

Cys
Trp
Cys
Leu
Pro
80

Pro

Ser

Cys
Trp
Cys_
Leu
Pro
80

Pro

Ser



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

<220>
<223>

<400>

62
112
PRT

100

Trinh tu nhin tao

bing

62

Ala Leu Asp

1

Val Arg

Val His

Pro Tyr
50

Tyr Asn
65

Gln Asp

Lys Val

<210>
<211>
<212>

Pro

Glu

35

Tyxr

Thr

Leu

Glu

63
112
PRT

27758

105

céng nghé ADN tai té hop

Thr

Leu

20

Pro

Arg

Leu

Gln

100

<213> Trinh tu

<220>

Asn

Tyr

Lys

Ser

Asn

Pro
85

Tyr Cys

Ile Asp

Gly Tyr

Ala Asp

55

Pro Glu

Leu Thr

Ser Asn

nhin tao

Phe

Phe

Tyr
40

Thr-

Ala

Ile

Met

‘Arg Asn

10

Arg Gln
25

Ala Asn

Thr His

Ser Ala

Leu Tyr

90

Val Vval
105

<223> bing cbéng nghé ADN tai td hop

<400>

1

63

o)

10

Leu

Asp

Phe

Ser

Ser

75

Tyr

Lys

Glu

Leu

Cys

Thr

60

Pro

Val

Ser

Ala Leu Asp Thr Asn Tyr Cys Phe Arg Asn Leu Glu

Val Arg Pro Leu Tyr Ile Asp Phe Arg Gln Asp Leu

20

25

Val His Glu Pro Lys Gly Tyr Tyr Ala Asn Phe Cys

35

40

-53-

Glu

Gly

Ser

45

Val

Cys

Gly

Cys

Glu

Gly

Ser
45

110

Asn Cys
15

Trp Lys
30

Gly Pro

Leu Gly

Cys Val

Arg Thr
95

Lys Cys
110

Asn Cys
15

Trp Lys
30

Gly Pro

Cys

Trp

Cys

Leu

Pro

80

Pro

Ser

Cys

Trp

Cys



27758

Pro Tyr Ala Arg Ser Ala Asp Thr Thr His

50

Tyr Asn Thr Leu Asn Pro

65

Gln Asp Leu Glu

Lys Val

<210>
<211i>
<212>
<213> -

<220>
<223>

<4OQ>

Glu

64
112
PRT

Gln
100

70

55

Glu

Ala

Pro Leu Thr Ile

85

Leu Ser Asn

Trinh ty nhin tao

Met

Ser

Leu

val
105

Ala

Tyr
90

val

b3ng cbng nghé ADN t&i td hop

64

Ala Leu Asp

1

Val Arg

Ile His

Pro Tyr
50

Tyr Asn
65

Gln Ala

Lys Val

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

<220>
<223>

<400>

Gln

Glu

35

Ile

His

Leu

Glu

65
112
PRT

Thr

Leu

20

Pro

Trp

His

Glu

Gln
100

Trinh tu

Asn Tyf

ul

Tyr Ile

Lys Gly

Ser Leu

Asn Pro

70

Pro Leu
85

Leu Ser

nhdn tao

Cys

Asp

Tyr

Asp

55

Gly

Pro

Asn

Phe

Phe

His

40

Thr

Ala

Ile

Met

Ser

Arg

25

Ala

Gln

Ser

Val

Ile
105

Ser

10

Lys

Asn

Tyxr

Ala

Tyr

90

val

bing céng nghé ADN tai té hop

65

Ser
Ser
75

Tyr

Lys

Thr
Asp
Phe
ser
Ala
75

Tyr

Arg

Thr

60

Pro

val

Ser

Glu

Leu

Lys

60

Pro

Val

Ser

val

Cys

Gly

Cys

Lys

Gly

Leu

45

vVal

Gly

Cys

Leu

Cys

Arg

Lys
110

Asn

Trp

30

Gly

Leu

Cys

Arg

Lys
110

Gly

Val

Thr

95

Cys

Cys

15

Lys

Pro

Ala

Val

Lys

95

Cys

Leu

Pro

80

Pro

Ser

Cys

Trp

Cys

Leu

Pro

80

Pro

Ser



Ala

vVal

Ile

Pro

Tyr

65

Gln

Lys

Leu

Arg

His

Tyr

50

Asn

Ala

val

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

<220>
<223>

<400>

Ala
1

Val

Ile

Pro

Tyr

65

Gln

Leu

Arg

His

Tyr

50

Asn

Ala

Asp
Gln
Glu
35

Ile
Phe
Leu

Glu

66
112
PRT

Thr

Leu

20

Pro

Trp

His

Glu

Gln
100

Trinh tu

Asn

Tyr

Lys

Ser

Asn

Pro

85

Leu

Tyr

Ile

Gly

Leu

Pro

70

Leu

Ser

Cys

Asp.

Tyr

Asp

55

Gly

Pro

Asn

nhdn tao

27758

Phe

Phe

His

40

Thr

Ala

Ile

Met

Ser

Arg

25

Ala

Gln

Ser

val

Ile
105

Ser

10

Lys

Asn

Tyr

Ala

Tyr

90

Val

bdng céng nghé ADN tai td hop

66

Asp
Gln
Glu
35

Ile

Tyr

Leu

Thr

Leu

20

Pro

Trp

His

Glu

Asn

Tyr

Lys

Ser

Asn

Pro
85

Tyr

Ile

Gly

Leu

Pro

70

Leu

Cys

Asp

Tyr

Asp

55

Gly

Pro

Phe

Phe

His

40

Thr

Ala

Ile

-Ser

Arg

25

Ala

Gln

Ser

Val

Ser
10

Lys
Asn
Tyr

Ala

Tyr
90

-55-

Thr

Asp

Phe

Ser

Ala

75

Tyr

Arg

Thr

Asp

Phe

Ser

Ala

75

Tyr

Glu

Leu

Cys

Lys

60

Pro

Val

Ser

Glul

Leu

Cys

Lys

60

Pro

vVal

Lys

Gly

Leu

45

Val

Cys

Gly

Cys

Gly

Leu

45

Val

Cys

Gly

Asn

Trp

30

Gly

Leu

Cys

Arg

LYS
110

Asn

Leu

Cys

Arg

Cys

15

Lys

Pro

Ala

Val

Lys

95

Cys

Cys
15

Lys T

Pro

Ala

val

Lys
95

Cy;
Trp
Cys
Leu
Pro
80

Pro

Ser

Cys

Cys
Leu
Pro
80

Pro



27758

Lys Val Glu Gln Leu Ser Asn Met Ile Val Arg Ser Cys Lys Cys Ser

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

<220>
<223>

<400>
Ala Leu

1

Val Arg

Ile His

Pro Tyr
50

Tyr Asn
65

Gln Ala

Lys Val

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

<220>
<223>

<400>

Ala Leu
1

Val Arg

Ile His

67
112
PRT

100

Trinh ty nhdn tao

bang

67

Asp

Gln

Glu

35

Trp

Leu

Glu

68
112
PRT

105

céng nghé ADN tai td hop

Thr

Leu

20

Pro

Trp

His

Glu

Gln
100

Trinh tu

bang
68

Asp

Gln

Glu
35

Asn Tyr
Tyr Ile
Lys Gly
Ser Leu
Asn Pro

70

Pro Leu
85

Leu Ser

nhin tao

Cys

Asp

Tyr

Asp

55

Gly

Pro

Asn

Phe

Phe

His

40

Thr

Ala

Ile

Met

Ser Ser

10

Arg Lys

Ala Asn

Gln Tyx

Ser Ala

Val Tyr

90

Ile Vval

105

cébng nghé ADN tai td hop

Thr

Asp

Phe

Ser

Ala

75

Arg

Glu

Leu

Cys

Lys

60

Pro

Val

Ser

Thr Asn Tyr Cys Phe Ser Ser Thr Glu

5

10

Leu Tyr Ile Asp Phe Arg Lys Asp Leu

20

25

Pro Lys Gly Tyr His Ala Asn Phe Cys

40

-56-

Lys

Gly

Leu

45

Val

Cys

Gly

Cys

Lys

Gly

Leu
45

110

Asn Cys

Trp Lys
30

Gly Pro

Leu Ala

Cys Val

Arg Lys
95

Lys Cys
110

Asn Cys
15

Trp Lys
30

Gly Pro

Cys

Trp

Cys

Leu

Pro

80

Pro

Ser

Cys

Trp

Cys



Pro

Tyr
65

Tyr
50

Ile

Trp

Asn Gln His

Ser Leu

Asn Pro
70

Pro Leu
85

Ala Ser

Asp
55
Gly

Pro

Asn

nhdn tao

27758

Thr

Ala

TIle

Met

Gln Tyr

Ser Ala

Val Tyr
90

Ile Val
105

cébng nghé ADN tai td hop

Gln Ala Leu Glu
Lys Val Glu Gln
100
<210> 69
<211> 112
<212> PRT
<213> Trinh tu
<220>
<223> bing
<400> 69
Ala Leu Asp Thr
1
Val Arg Gln Leu
20
Ile His Glu Pro
35
Pro Tyr Ile Trp
50
Tyr Asn Gln His
65
Gln Ala Leu Glu
Lys Val Glu Gln
1100
<210> 70
<211> 112
<212> PRT
<213> Trinh tu
<220>
<223>

Asn Tyr
Tyr Ile
Lys qu
Ser Leu
Asn Pro

70

Pro Leu
85

Glu Ser

Cys

Asp

Tyxr

Asp

55

Gly

Pro

Asn

nhin tao

Phe

Phe

His

40

Thr

Ala

Ile

Met

Ser Ser
10

Arg Lys
25

Ala Asn
Gln Tyr
Ser Ala
Val Tyr

90

Ile Vval
105

bidng céng nghé ADN tai t& hop

-57-

Ser

Ala

- 75

Tyr

Arg

Thr

Asp

Phe

Ser

Ala

75

Tyr

Arg

Lys

60

Pro

val

Ser

Glu

Leu

Cys

Lys

60

Pro

vVal

Ser

Val

Cys

Gly

Cys

Lys

Gly

Leu

45

val

Cys

Gly

Cys

Leu

Cys

Arg

Lys
110

Asn

Trp

30

Gly

Leu

Cys

Afg

Lys
110

Ala

val

Lys

95

Cys

Cys

15

Lys

Pro

Ala

val

Lys

95

Cys

Leu
Pro
80

Pro

Ser

Cys

Trp

Cys

Leu
Pro

80

Pro

Ser



<400>

70

Ala Leu Asp Ala

1

Leu Arg Pro Leu

Ile His

Pro Tyr
50

20

Glu Pro
35

Leu Trp

Tyr Asn Thr Ile

65

Gln Asp

Lys Ile

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

<220>
<223>

<400>
Ala Leu

1

Leu Arg

Ile His

Pro Tyr
50

Tyr Asn
65

Gln Asp

Leu Glu

Glu Gln
100

71

112

PRT
Trinh tu

27758

Ala Tyr Cys Phe Arg Asn Val
5 10

Tyr Ile Asp Phe Lys Arg Asp
25

Lys Gly Tyr Asn Ala Asn Phe
40 -

Ser Ser Asp Thr Gln His Ser
55

Asn Pro Glu Ala Ser Ala Ser
70 75

Pro Leu Thr Ile Leu Tyr Tyr
85 90

Ala Ser Asn Met Ile Vval Lys
105

nhan tao

b3ng céng nghé ADN tai td hop

71

Asp Ala

Pro Leu
20

Glu Pro

35

Leu Trp

Thr Ile

Leu Glu

Ala Tyr Cys Phe Arg Asn Val

Tyr Ile Asp Phe Lys Arg Asp
25

Lys Gly Tyr Asn Ala Asn Phe
40

Ser Ser Asp Thr Gln His Ser
55

Asn Pro Glu Ala Ser Ala Ser
70 75

Pro Leu Thr Ile Leu Tyr Tyr
85 90
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Gln

Leu

Cys

Arg

60

Pro

Ile

Ser

Gln

Leu

Cys

Arg

60

Pro

Ile

Asp

Gly

Ala

45

Val

Cys

Gly

Cys

Asp

Gly

Ala

45

Val

Cys

Gly

Asn

Trp

30

Gly

Leu

Cys

Lys

Lys
110

Asn

Trp

30

Gly

Leu

Cys

Lys

Cys

15

Lys

Ala

Ser

val

Thr

95

Cys

Cys

15

Lys

Ala

Ser

val

Thr
95

Cys

Trp

Cys

Leu

Ser

80

Pro

Ser

Cys

Trp

Cys

Leu

Ser

80

Pro
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Lys Ile Glu Gln Glu Ser Asn Met Ile Val Lys Ser Cys Lys Cys Ser

<223> bdng cbéng nghé ADN tai td hop

<400>

100

Trinh tu nhin tao

105

b3ng céng nghé ADN tai td hop

73

<210> 72
<211> 112
<212> PRT
<213>
<220>
<223>
<400> 72
Ala Leu Asp Thr
1
Val Arg Pro Leu
20
Val His Glu Pro
35
Pro Tyr Leu Arg
50
Tyr Asn Thr Leu
65
Gln Asp Leu Glu
Lys Val Glu Gln
100
<210> 73
<211> 112
<212> PRT
<213> Trinh tu
<220>

Asn Tyr Cys

Tyr Ile Asp

Lys Gly Tyr

Ser Ala Asp
55

Asn Pro Glu
70

Pro Leu Thr
85

Ala Ser Asn

nhin tao

Phe

Phe

Tyr

40

Thr

Ala

Ile

Met

Arg

Arg

25

Ala

Thr

Ser

Leu

val
105

Asn
10

Gln
Asn
His
Ala
Tyr
90

Val

Leu

Asp

Phe

Ser

Ser

75

Tyr

Lys

Glu

Leu

Cys

Thr

60

val

Ala Leu Asp Thr Asn Tyr Cys Phe Arg Asn Leu Glu

1

5

10

Val Arg Pro Leu Tyr Ile Asp Phe Arg Gln Asp Leu

20

25

Val His Glu Pro Lys Gly Tyr Tyr Ala Asn Phe Cys

35

40
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Glu

Gly

Ser

45

val

Cys

Gly

Cys

Glu

Gly

110

Asn

Trp

30

Gly

Leu

Cys

Arg

Lys
110

Asn

Trp
30

Cys Cys
15

Lys Trp
Pro Cys
Gly Leu

Val Pro
80

Thr Pro
95

Cys Ser

Cys Cys
15

Lys Trp

Ser Gly Pro Cys

45



Pro Tyr Leu
50

Tyr Asn Thr
65

Gln Asp Leu

Lys Val Glu

Arg Ser Ala Asp Thr
55

Leu Asn Pro Glu Ala
70

Glu Pro Leu Thr Ile
85

Gln Glu Ser Asn Met
100
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Thr His

Ser Ala

Leu Tyr
90

vVal val
105
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Ser Thr
60

Ser Pro
75

Tyr Val

Lys Ser

Val

Cys

Leu Gly Leu

Cys Val Pro
80

Gly Arg Thr Pro

95

Lys Cys Ser
110
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Fig 1
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Fig 2
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Fig 3
U'c ché sy ting sinh CTLL2
5000 té bao/giéng + IL2 (S0U/mL)
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- Fig 4
Trung hda sr e ché qua trinh ting sinh
CTLL1 gay ra béi rTGFR1
5000 té bao/giéng + IL2 (S0U/mL -+ 1TraL 2pv)
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Fig 5
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Fig6
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