(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0027533

(51  COTK 14/705; A61K 38/00; A61K 38/19 (13) B

(21) 1-2016-04436 (22) 23/04/2015

(86) PCT/US2015/027270 23/04/2015 (87) W0O2015/164588 29/10/2015

(30) 61/983,152 23/04/2014 US

(45) 25/02/2021 395 (43) 27/03/2017 348A

(73) 1. ABBVIE INC. (US)
One North Waukegan Road, North Chicago, Illinois 60064, United States of America
2. APOGENIX AG (DE)
Im Neuenheimer Feld 584, 69120 Heidelberg, Germany

(72) HILL, Oliver (DE); GIEFFERS, Christian (DE); THIEMANN, Meinolf (DE);
BUCHANAN, Fritz, G (US); PHILLIPS, Darren, C. (GB); LAPPE, Susan, E. (US).

(74) Cong ty Luat TNHH T&G (TGVN)

(54) PROTEIN CHU VAN THU THE TRAIL VA DUGC PHAM CHUA PROTEIN
NAY

(57) Sang ché dé xuét cac protein chu van thy thé TRAIL cu thé, axit nucleic ma hoa céac

protein nay. Sang che cling dé cap dén dugc pham chira protein chu van thy thé TRAIL dé
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Linh vice k§ thuit dugc dé cip

Séang ché dé cap dén cac protein 1a chit chu vén thy thd TRAIL riéng biét bao gdm
ba ving TRAIL hoa tan va doan Fc, cac phan tir axit nucleic mé hoéa céc protein 1a chat
chu vén thu thé TRAIL, va st dung ctia ching. Cac protein chil van thu thé TRAIL vé
co ban la khong két tu va thich hop cho céc tng dung diéu tri, chin dodn va/hoic nghién
cuu.

Tinh trang k§ thuit ciia sang ché

D3 biét ring su trime héa ctia cac xytokin lién ho TNF (TNF Superfamily -TNFSF)
la dugc yéu cAu cho viée 1ién két va hoat héa hiéu luc thu thé. Tuy nhién, céc phac trime

ctia c4c xytokin lién ho TNF 1a khé dugce tao tir cac don vi monome tai t6 hop.

WO 01/49866 va WO 02/09055 bdc 16 cac protein dung hop tai t6 hop chia
xytokin TNF va thanh phan multime, cu thé 1a protein tlr ho protein C1q hoc collectin.
Tuy nhién, nhugc diém cua cac protein dung hop nay 1a viing trime héa thudng cé khéi

lugng phén tir 16n va/hodc sy trime hoa thuong khong hiéu qua.

Schneider va céc ddng tac gia (J Exp Med 187 (1989), 1205-1213) md ta rang cac
trime ctia xytokin duoc 6n dinh béi cac métip lam 6n dinh nim & dau N. Trong CD95L,
su 6n dinh cua trime ving lién két thu thé duoc cho 1a giy ra béi cac viing axit amin dAu

N nam & gan mang t€ bao chat.

Shiraishi va cic dong tac gia (Biochem Biophys Res Commun 322 (2004), 197-
202) md ta ring ving lién két thu thé ciia CD95L ¢6 thé dugc 6n dinh bdi cc métip
(dang khoa kéo leuxin) day xo0én 8¢ @ & dlu N. Tuy nhién, da thiy ring hudng ca cac
chudi polypeptit véi nhau, d6 13, huéng song song hoic d6i song, c6 thé khé du doan
duoc. Ngoai ra, con sb t&i uu clia cac doan lip b bay trong mdtip khoa kéo day xoan la
khé x4c dinh. Thém vao do, ciu tric ddy xoén c6 xu huéng tao thanh cac két tu dai phan

tr sau khi c6 thay ddi vé do pH va/hoac d6 manh ctia ion.

WO 01/25277 & cép dén cac oligome polypeptit chudi don lién két véi ving lién
két phéi tir ngoai bio ctia thu thé t& bao, trong d6 polypeptit chira it nhét ba ving lién
két thy thé, trong d6 it nhAt mot ving c6 kha ning lién két véi ving lién két phéi tir ctia

thu thé té bao va it nhat mot ving c6 kha ning lién két mot cach hiéu qua véi ving lién
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két phbi tir ctia thu thé té bao, nhd d6 cac oligome polypeptit chudi don c6 kha nang lién
két véi thu thé, nhung khong cé kha nang hoat hoéa thu thé. Vi du, c4c monome dugc

dan xuét tir cac phdi tir xytokin ctia ho TNF, cu thé 14 tir TNF-a.

WO 2005/103077 bdc 16 polypeptit dung hop chudi don chira it nhit ba monome
ctia thanh phn phdi tir ho TNF va it nhit hai phin tir lién két peptit ma lién két v6i cac
monome cua cac thanh phan ho phéi tir TNF véi nhau. Tuy nhién, cac thir nghiém gin
d4y da chi ra ring céc polypeptit dung hop chudi don - thé hién sy két tu khong mong

muon.

WO 2010/010051 boc 16 polypeptit dung hop chudi don chira ba viing xytokin ho
TNF hoa tan va it nht hai phan tir lién két peptit. Cac polypeptit dung hop duge mé ta
12 gdn nhu khong két tu.

Tuy nhién, cac nghién ctru trudc day, bao gdm nghién ctru ctia Papadopoulos va
cac déng tac gia (Cancer Chemother Pharmacol, 2015, DOI 10.1007/s00280-015-2712-
0), da ching minh rz"mg su siéu két tu thu thé TRAIL c6 thé c6 tinh doc.

Do d6, ¢6 nhu cau trong linh vuc chuyén nganh vé cé4c chat cha van thu thé TRAIL
méi thé hién hoat tinh sinh hoc cao, d6 6n dinh cao, tinh doc thép, va c6 kha ndng san

Xudt tai t& hop hiéu qua.
Ban chit k§ thuit cia sing ché

Sang ché dé xuit cac protein thu thé TRAIL dic hiéu thé hién su giam thiy phan
protein thip, thoi gian ban hily dai, va su két tu thu thé TRAIL thap in vivo (di kém véi
tinh doc). ‘

Céc protein chii van thu thé TRAIL theo sang ché thuong bao gém:(i) viing xytokin
TRAIL hoa tan thir nhat; (ii) phin tir lién két peptit thir nhat; (iii) ving TRAIL hoa tan
thi hai; (iv) phan tir lién két peptit thir hai; (v) ving TRAIL hoa tan thi ba; va (vi) doan
FC ctia khang thé.

Theo mdt khia canh, sang ché dé xuét polypeptit dung hop chudi don chua: (i)
ving TRAIL hoa tan thir nhét, (ii) phan tir lién két peptit thi nhét, (iii) ving TRAIL hoa
tan thir hai, (iv) phan tir lién két peptit thir hai, (v) ving TRAIL hoa tan thi ba, va (vi)
doan FC cta khang thé. Theo mot phuong 4n, doan FC ctia khang thé (vi) 1a ndm & dau

N so v6i ving TRAIL thi nhét (i) va/hodc dau C so véi ving TRAIL thit ba (v). Theo
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phuong 4n khéc, doan FC cta khang thé nam & dau C so véi ving TRAIL thir ba (v).
Theo mét phwong 4n, polypeptit vé co ban 14 khong két tu. Theo phwong 4n khac, ving
TRAIL hoa tan thi hai va/hozc ving TRAIL hoa tan thit ba 14 ving duge rit ngin & déu

N tuy y chira cac dot bién trinh tur axit amin.

Theo mdt phuong 4n, it nhit mot trong sb cic ving TRAIL hoa tan, cu thé 1a it
nhit mot trong s cac ving TRAIL hoa tan (iii) va (v), 12 ving TRAIL hoa tan véi trinh
tuw ddu N bét dau giita axit amin GIn120 va Val122 ctia TRAIL & ngudi va trong d6
Argl21 c6 thé duoc thay thé bang axit amin trung tinh, vi dy, Ser hodc Gly. Theo
phuong 4n khéc, it nhit mot trong sé cic ving TRAIL hoa tan, cu thé 1a it nhit mot
trong s6 cac ving TRAIL hoa tan (iii) va (v), 1a ving TRAIL hoa tan véi trinh tu dau N
dugc chon tir (a) Argl21 — Vall22 — Alal23 va (b) (Gly/Ser)121 — Vall122 — Alal23.
Theo mot phuong 4n, ving TRAIL hoa tan két thic véi axit amin Gly281 ctia TRAIL
ctia ngudi va/hodc tiy y chira dot bién & cac vi tri R130, G160, H168, R170, H177,
Y189, R191 , Q193, E195, N199, K201, Y213, T214, S215, H264, 1266, D267 hodc
D269 hodc & hai hodc nhidu vi tri nay. Theo mét phuong an, ving TRAIL hoa tan (i)
bao gdm céc axit amin Gln120 — Gly281 ctia TRAIL cila ngudi theo SEQ ID NO: 1 va
cac vung TRAIL hoa tan (iii) va (v) bao gdm céc axit amin Argl21 — Gly281 ctia TRAIL
cua nguoi theo SEQ ID NO: 1.

Theo mdt phuong 4n, phan tir lién két peptit thir nhat va phan tir lién két peptit thir
hai (ii) va (iv) doc lap c6 do dai 1a 3-8 axit amin, cu thé 1a d6 daila 3, 4, 5, 6, 7, hodc 8
axit amin, va t6t hon 13 14 cac phn tir 1ién két glyxin/serin, tiy y chtra gbc asparagin ma
c6 thé duogc glycosyl héa. Theo mdt phuwong 4n, phan tir 1ién két peptit thir nht va phan
tir 1ién két peptit thi hai (ii) va (iv) bao gdm trinh tu axit amin theo SEQ ID NO: 2. Theo
phuong an khac, polypeptit tiy y chira ving peptit tin hiéu dau N, vi dy, ctia SEQ ID
NO: 12, ma ¢6 thé chira vi tri vi tri phén cét bing proteaza, va/hodc tiy y chira phéan tir
ddu C, phan tir nay c6 thé chira va/hodc két ndi v6i ving nhan dién/tinh sach, vi dy,
Strep-tag theo SEQ ID NO: 13.

Theo mdt phuong an, doan FC ctia khang thé (vi) dugc dung hop vao ving TRAIL
hoa tan (i) va/hodc (v) thdng qua phan tir 1ién két ban 18, tot hon 1a ctia SEQ ID NO: 11.
Theo phuong an khac, doan FC cua khang thé (vi) chura trinh tu axit amin nhu dugc néu
trong SEQ ID NO: 10 hoac 17. Theo m¢t phuong an, polypeptit chira trinh tur axit amin
cua SEQ ID NO: 14, 15 hoac 18.
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Theo khia canh khac, sang ché d& xuit protein chii van thu thé TRAIL chira
polypeptit cd trinh tu axit amin néu trong SEQ ID NO: 19, 20 hodc 21.

Theo khia canh khéc, séng ché @& xuit protein chd van thu thé TRAIL chua
polypeptit cé trinh tu axit amin néu trong SEQ ID NO: 26, 27, 28, 29, hoac 30.

Theo khia canh khéc, sang ché dé xuét protein chd van thu thé TRAIL chta hai
polypeptit c¢d trinh tu axit amin néu trong SEQ ID NO: 19. Theo mot phuong an, hai
polypeptit duoc lién két ddng hoa tri véi nhau théng qua ba lién két disulfit lién chudi

duoc tao giita cac gbe xystein 513, 519, va 522 ctia mdi polypeptit.

Theo mét phuong 4n, mot hodc nhiéu gbe asparagin & vi tri 168 va 337 cla (cac)
polypeptit 1 dugc N-glycosyl héa. Theo phuong an khéc, gbc asparagin & cac vi tri 168
va 337 cua (cac) polypeptit 1a déu dugc N-glycosyl hoa.

Theo phuong an khac, (cac) polypeptit con duge bién dbi sau dich ma. Theo
phuong 4n khac, su bién ddi sau dich ma bao gém glutamin dau N duoc bién ddi thanh

pyroglutamat.

Theo khia canh khic, sang ché dé xudt duoc phdm chira protein chii van thy thé
TRAIL duogc bdce 10 trong ban mo ta nay va mot hodc nhiéu chét mang dugc dung, chét

pha lodng, ta dugc va/hodc chét bd tro.

Theo khia canh khéc, sang ché dé xuit phan tir axit nucleic ma hoa protein chu van
thu thé TRAIL. Theo phuong 4n khac, sing ché dé xuét vecto biéu hién chira phan tir
phan tir axit nucleic. Theo phuong 4n khac, sang ché dé xuét té bao chira phén tir axit
nucleic. Theo phuong an khéc, t& bao 1a té bao nhan chuén. Theo phuong an khéc, té
bao 14 té bao ngudi. Theo phuong an khac, t& bao 14 té bao trimg chudt ddng Trung Québc
(Chinese Hamster Ovary -CHO). Theo céc phuong 4n khéc, té bao duoc chon tir nhém
bao gbém té bao CHO-DBX11, CHO-DG44, CHO-S, va CHO-K 1. Theo cac phuong 4n
khac, t& bao duoc chon tir nhém bao gdm Vero, BHK, HeLa, COS, MDCK, HEK-293,
NIH-3T3, W138, BT483, Hs578T, HTB2, BT20, T47D, NS0, CRL7030, HsS78Bst,
PER.C6, SP2/0-Agl4, va té bao lai.

Theo khia canh khéc, sang ché dé xuit phuong phép diéu tri di twong méc bénh
hodc chimg réi loan lién quan dén TRAIL, phuong phap bao gém cho ddi tuong ding

luong hitu hi€u cua protein chu van thu thé TRAIL. Theo mdt phuong an, protein chu



27533

van thu thé TRAIL duoc diing m6t minh. Theo phuong 4n khéc, protein cht véan thu thé
TRAIL dugc ding trude, ddng thoi, hodc sau khi dung tac nhan thi hai. Theo phuong
an khac, bénh hoic chimg rdi loan duge chon tir nhém bao gdm: khdi u, bénh nhidm
trung, bénh viém, bénh vé trao dbi chét, ching roi loan tu mién, bénh suy thodi, bénh
lién quan dén su chét té bao theo chuong trinh, va thai loai manh ghép. Theo mot phuong
an, khéi u 1a khi u ran. Theo m6t phuong 4n, khdi u 13 tir nhém bao gdém ung thu bao
gdm sacém, ung thu thuc quan, va ung thu da day. Theo phuong 4n khéc, khéi u 1a tir
sacom Ewing hoic sacom s¢i. Theo phurong 4n khac, khdi u tir nhém bénh ung thu bao
gdm canxinom phdi té bao khong nho (Non-Small Cell Lung Carcinoma - NSCLC), ung
thu tuy, ung thu truc trang, ung thu vi, ung thu budng tring, ung thu dau va cd, va ung
thu phdi t bao nho (Small Cell Lung Cancer -SCLC). Theo phuong an khéc, khdi u 1a
khéi u bach huyét. Theo mét phuong an, khéi u 1a khéi u mau. Theo phuong an khéc,
khéi u la tir u lympho khéng Hodgkin, bénh bach cAu, bénh bach cau tao lympho bao
clp tinh (Acute Lymphoblastic Leukemia - ALL), bénh bach cdu cip dong tiy (Acute
Myeloid Leukemia - AML), u lympho té bao B, u lympho Burkitt, bénh bach ciu tay
bao man tinh (Chronic Myelocytic Leukemia - CML), bénh bach cau t& bao lympho man
tinh (Chronic Lymphocytic Leukemia - CLL), hodc bénh bach ciu t& bao 16ng. Theo
phuong an khac, chiung rdi loan tw mién 1a cac bénh thép khép, cac bénh viém khép,
hodc céc bénh thap khép va viém khép. Theo phuong 4n khac, bénh hodc ching rdi loan
12 viém khép dang thip. Theo phuong an khéc, bénh thoai héa 1a bénh thoai hoa thin
kinh. Theo phuong 4n khéc, bénh thoéi hoa than kinh 13 da xo cimg.

Theo mot phuong 4n, tdc nhan thi hai la tdc nhan hda tri 1i€u, tdc nhéan xa tri hoac
tac nhan sinh hoc. Theo mot phuong an, tac nhan th hai dugc chon tir nhdém bao gém
Duvelisib, Ibrutinib, Navitoclax, va Venetoclax. Theo phuong an khéc, tac nhan thir hai
14 tac nhan gy chét té bao theo chwong trinh. Theo mét phuong 4n, tac nhéan thit hai gdy
chét t& bao theo chuong trinh duoc chon tir nhém bao gém Bortezomib, Azacitidine,
Dasatinib, va Gefitinib. Theo phuong an cu thé, cac duoc phém duogc boc 16 trong ban
mo ta nay dugc dung cho bénh nhéan theo duong dung trong tinh mach hoédc dudi da.
Theo cac phuong an khac, cac dugc phém duoc bdc 16 duge dung cho bénh nhan theo
dudng miéng, ngoai rudt, trong co, trong khép, trong phé quan, trong bung, trong bao,
trong sun, trong khoang, intracelial, trong tiéu ndo, trong ndo thit, trong con dau quin,

trong ¢b tir cung, trong da day, trong gan, trong co tim, trong xuong, trong chiu hong,
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trong mang ngoai tim, trong mang bung, trong mang phdi, trong tuyén tién liét, trong
phéi, trong truc trang, trong than, trong véng mac, trong xuong séng, trong bao hoat
dich, trong nguc, trong vong dat trong tir cung, trong bang quang, 4m dao, truc trang,

ma, dudi ludi, hodc qua da.

Theo mot phuong an, protein chil van thu thé TRAIL duoc ding 1a liéu bolus don.
Theo phuong an khac, protein cht van thu thé TRAIL c6 thé dugc ding qua vai lidu
phén nho. Protein cht van thu thé TRAIL c6 thé duoc dung ¢ khoang 0,1-100 mg/kg.
Theo mot phuong an, protein chu van thu thé TRAIL c¢6 thé dugc diung voi lidu duge
chon tir nhém bao gdm: khoang 0,1-0,5, 0,1-1, 0,1-10, 0,1-20, 0,1-50, 0,1-75, 1-10, 1-
15, 1-7,5, 1,25-15, 1,25-7,5, 2,5-7,5, 2,5-15, 5-15, 5-7,5,1-20, 1-50, 7-75, 1-100, 5-10,
5-15, 5-20, 5-25, 5-50, 5-75, 10-20, 10-50, 10-75 va 10-100 mg/kg. Theo cac phuong
an khac, protein cht véan thu thé TRAIL c6 mat trong dugc phém véi lugng khoang 0,1-
100 mg/ml. Theo m{t phuong an, protein cht van thu thé TRAIL c6 mit trong duoc
phém véi luwong duge chon tir nhom bao gém: khoang 0,1-0,5, 0,1-1, 0,1-10, 0,1-20,
0,1-50, 0,1-75, 1-10, 1-20, 1-50, 1-75, 1-100, 5-10, 5-15, 5-20, 5-25, 5-50, 5-75, 10-20,
10-50, 10-75, hodc 10-100 mg/ml. Theo cac phuong an khac, lugng hitu hiéu didu tri
clia protein chii van thu th8 TRAIL dugc ding cho dbi tugng. Theo phuong an khac,
lugng hittu hiéu phong bénh cua protein cht van thu thé TRAIL duogc dung.

Mo ta van tat cac hinh vé

Fig. 1. Céu trtic ving polypeptit dung hop chudi don chita ba ving TRAIL. L, IL, II1.
Cac vung TRAIL hoa tan.

Fig. 2. So d biéu dién cdu tric chung ctia TRAIL.
m = m mang té bio, dAu N nim trong té bao,

1. Chu trac gap p dbi song ctia ving lién két véi thu thé (Receptor-Binding Domain

-RBD),
2. B& mit chung cia RBD va mang té bao,
3. Piém cét bang proteaza.

Fig. 3.So dd bidu didn cu tric ca trime TRAIL tu nhién. Cac cu trac tru biéu dién

cdc RBD. Pau N két noi cac RBD véi mang té bao.
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Fig. 4.So db biéu difn cdu tric ctia ba ving hoa tan chira ving lién két thu thé cua

TRAIL. Céac vung TRAIL hoa tan L., II., III.

Fig. 5. Su trime héa ctia cac ving hoa tan chita RBD cuaTRAIL, khac biét & chd dau N

va du C cta ba ving hoa tan tao thanh bé mat.

Fig. 6. So dd biéu dién céu tric cia TRAIL chudi don chira toan bo hodc mot phén cua
vung than minh hoa yéu cau ctia cdc phén tir lién két dai hon dé bu lai khoang cach dbi

v6i ddu N ctia viing hoa tan tiép theo.

Fig. 7. Protein dung hop scFv-TRAIL d3 biét trong linh vuc k§ thuat nay.
Fig. 8. Protein dung hop Fc-TRAIL da biét trong linh vyc k§y thuat nay.
Fig. 9A. Polypeptit dung hop chudi don chita doan khang thé Fab b sung.
Fig. 9B. Polypeptit dung hop chudi don chira doan khéng thé scFv bd sung.

Fig. 10. Su dime hoéa cua hai polypeptit dung hop scFc duge dung hop & diu N thong

qua céc cau noi disulfit.

Fig. 11. Su dime hda cua hai polypeptit dung hop scFc dugc dung hop & diu C thong

qua céc cu ni disulfit.

Fig. 12. Sy dime hoa ctia cac polypeptit dung hop chudi don thong qua phén tir lién két.
Fig. 13. Polypeptit dung hop chudi don chira doan khang thé Fab b6 sung con duge dung
hop v6i polyeptit dung hop thir hai hodc véi polyeptit dung hop scFv.

Fig. 14. Su dime hoa cta hai polypeptit dung hop scFab thong qua cac cau ndi disulfit.
Fig. 15. Cac polypeptit dung hgp scFc duoc dung hop & d4u N con chira doan khéng thé
Fv va/hoac Fab.

Fig. 16. Cac polypeptit dung hop scFc duoc dung hop & dau C con chira doan khang thé
Fv va/hoac Fab.

Fig. 17A. Protein chu véan thu thé TRAIL vi du nhu duoc thé hién véi vung peptit tin
hidu ddu N duoc néu trong SEQ ID NO: 14. Protein truong thanh (ma khong bao gdm
vung peptit tin hiéu diu N) duoc néu trong SEQ ID NO: 19.

Fig. 17B. So db biéu dién ciu tric tdng thé va trinh tu duoc chu giai ctia protein chii van

thu thé TRAIL vi du.
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Fig. 18. Thiét 14p thir nghiém ctia ELISA dé dinh luong chét cht van thu thé TRAIL
chira vung FC.

Fig. 19. Protein chl van thu thé TRAIL chira hai polypeptit c6 trinh tu axit amin néu
trong SEQ ID NO: 19 gay su chét té bao trong cac dong té bao khdi u & ngudi in vitro.
Céc té bao SKM-1, Colo205 hozc Jurkat dugc xir Iy bing cach ting ndng do clia protein
chi van thy thé TRAIL trong 24 gi& va kha ning sdng ctia té bao dugc danh gid.

Fig. 20(A-C). Protein cht van thu thé TRAIL chira hai polypeptit ¢6 trinh tu axit amin
néu trong SEQ ID NO: 19 hiép ddng véi cac tic nhan chéng tao u in vitro. Cac té bao
SU-DHL-4 dugc nudi trong léng ép Vo1 sy tdng néng dd cua protein chi van thu thé
TRAIL véi su c6 mat hodic ving mit ctia cic ndng d da chi ra ctia venetoclax (Fig.
20A) hoac navitoclax (Fig. 20B) trong 24 gio. Theo cach khac, cac té bao NCI-H596
(Fig. 20C) duoc xtr Iy bang cich ting ndng d6 cta protein chi van thu thé TRAIL véi
su c6 mat hodc ving mit clia cac ndng do da chi ra ctia docetaxel (DTX) trong 72 gid.

Kha ning sdng cua t& bao dugc danh gia va su hiép dong dugce x4c dinh bang téng Bliss.

Fig. 21. Hiéu qua ctia protein chti van thu thé TRAIL chtta hai polypeptit 6 trinh ty axit
amin néu trong SEQ ID NO: 19 ddi véi su phat trién ctia khdi u trong mo hinh ghép

khéc loai caxinom tryc trang Colo205.

Fig. 22. Hiéu qua protein chu van thu thé TRAIL chira hai polypeptit c6 trinh tu axit
amin néu trong SEQ ID NO: 19 d6i véi su phat trién cia khéi u trong mé hinh ghép
khéc loai bénh bach cau cép dong tiy SKM-1.

Fig. 23. Higu qua cta protein chu van thu thé TRAIL chta hai polypeptit ¢6 trinh tu axit
amin néu trong SEQ ID NO: 19 d6i v&i su phat trién ctia khdi u & md hinh ghép khac
loai té bao phdi khong nhd H460LM.

Fig. 24(A-G). Hiéu qua cua protein chi van thu thé TRAIL chira hai polypeptit c6 trinh
tu axit amin néu trong SEQ ID NO: 19 d6i véi su phét trién ctia khdi u & cac mo hinh
PDX. Hinh thoi, protein chu van thu thé TRAIL-dugc xtr ly; Hinh vudng, khéng duge
xtt ly. Thé tich khdi u duoc thé hién cho (A) CTG-0069, (B) CTG-0167, (C) CTG-0293,
(D) CTG-0785, (E) CTG-0714, (F) CTG-0136, va (G) CTG-0485.

M3 ta chi tiét sang ché
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Theo séang ché, d4 phat hién ra ring sy dung hop ving lién két thu thé TRAIL chudi
don vao vung Fc din dén chit chi van thu thé TRAIL hoa tri sau ¢6 hoat tinh sinh hoc
cao két hop vdi d6 6n dinh tét. Do d6, polypeptit dung hop chudi don chira it nhét ba
ving ving TRAIL hoa tan duoc lién két boi hai phén tir lién két peptit va doan FC cia
khang thé phia du N va/hoic diu C, duoc dé xuit.

T&t hon 13, polypeptit dung hop chudi don 14 khéng két tu. Thuét ngit "khong két
tu" dé cap dén ham lugng monome cua dang bao ché > 50%, tot hon 1a > 70% va tbt
hon nita 1a > 90%. Ty 1€ ham luong monome dbi v6i ham lugng két tu c6 thé duoc xéc
dinh bang cach xac dinh luong phét sinh két tu sir dung sic ki loai kich thudc (Size-
Exclusion Chromatography -SEC). Su 4n dinh lién quan dén su két tu c6 thé duoc xac
dinh boi SEC sau céc khoang thdi gian xéac dinh, vi du tir it dén vai ngay, dén hang tun
va hang thang trong cac diéu kién bao quan khac nhau, vi dy, & 4°C hoic 25°C. Dbi vé6i
protein dung hop, d& dugc phan loai 13 gin nhu khong két tu, wu tién 1a ham luong
monome la nhu dugc x4c dinh trén ddy sau khoang thoi gian 1a vai ngay, vi dy, 10 ngay,
tdt hon nita 13 sau vai tuln, vi du, 2, 3 hodc 4 tudn, va t6t nhit 13 sau vai thang, vi dy, 2

hoac 3 thang bao quan ¢ 4°C, hoac 25°C.

Polypeptit dung hop chudi don c6 thé chita cac viing bo sung ma cé thé nim & dau
N va/hodc dau C ciia né. Céc vi du vé cac viing dung hop b sung 13, vi dy, ving peptit
tin hiéu dau N ¢6 thé chtra vi tri cat bﬁng proteaza hoac nhan t6 diu C ma c6 thé chira
va/hodc két ndi véi viung nhan dién/tinh sach. Theo phuong 4n wu tién, polypeptit dung
hop chira Strep-tag & dAu C ctia né ma duge dung hop théng qua phan tir lién két. Strep-

tag vi du bao gdbm phan tir lién két serin ngan dugc néu trong SEQ ID NO: 13.

Protein cht van thu th8 TRAIL theo sang ché chira ba viing hoa tan dan xut tir
TRAIL. Tét hon 14, cac ving hoa tan nay dugc din Xuét tur dong vat cé va, cu thé 1a
TRAIL ctia ngudi bao gdm cac bién di alen va/hodc cac din xuit ciia né. Cac ving hoa
tan chira phan ngoai bao ctia TRAIL bao gdm ving lién két thu thé khong cé cac ving
ndm & mang. Giéng nhu céc protein khac ctia lién ho TNF, TRAIL duoc neo véi mang
thong qua phan dau N ctia 15-30 axit amin, dugc goi 1a viing than. Ving thin gép phan
vao viée trime hoa va tao ra khoang cach nhét dinh dén mang té bao. Tuy nhién, ving

than khong phai 1 mét phan ctia RBD.
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Quan trong la, RBD dugc dac trung bdi sy xac dinh vi tri cu thé cta cac axit amin
dau N va dau C clia n6. Cac axit amin nay gan ké mot cach truc ti€p va nam & trung tam
s0 V4i truc cta trime. Cac axit amin ddu N thit nhat ciia RBD tao thanh dai beta d6i song

v6i cac axit amin ddu C ctia RBD (c4c Fig. 2 va 3).

Do d6, dai beta dbi song cua RBD tao thanh giao di€én v4i mang té bao, ma duogc
lién két véi va duge neo trong mang té bao thong qua céc axit amin ciia ving than. Uu
tién & murc d6 cao néu cac viing TRAIL hoa tan ctia protein chil van thu thé TRAIL chita
ving lién két thu thé cia TRAIL thiéu bt ki axit amin nao & vung than (Figs. 4 va 5).
Néu khong thi, phan tir lién két dai lién két diu C ctia mét trong s6 cac ving hoa tan véi
dAu N cua ving hoa tan tiép theo ¢6 thé dugc yéu ciu dé bu chinh cho ving than dau N
ctia ving hoa tan tiép theo (Fig. 6), diéu nay c6 thé din dén két qua 1a sy khong 6n dinh

va/hodic su tao két tu.

Uu diém khéc cta cac ving hoa tan nay 13 cac axit amin dau N va dau C ciia RBD
1a khong thé tiép can duoc dbi véi khang thé khang thudc bét ky. Tét hon 14, polypeptit
dung hop chudi don c6 kha ning tao thanh cAu truc trime theo trat tu chira it nht mot

diém lién két chirc niang cho thu thé TRAIL twong tng.

Protein chii van thu thé TRAIL chira ba vi tri lién két thu thé TRAIL chirc nang,
dé6 1a cac trinh ty axit amin cé kha néng tao phtrc hop voi thu thé TRAIL. Do d6, cac
vung hoa tan cd kha nang lién két v6i thu thé TRAIL tuong tmg. Theo mdt phuong an,
it nhat mot trong sb cac vung hoa tan c6 kha nang hoat hoa thu thé, nho d6 hoat tinh gay
chét theo chwong trinh va/hodc ting sinh c6 thé bi anh hudng. Theo phuong 4n khéc,

mot hodc nhiéu vung hoa tan dugc lya chon do khong cé kha nang hoat hoa thu thé.

Ving TRAIL hoa tan c6 thé dugc din xuat tir TRAIL ctia ngudi nhu duge néu
trong SEQ ID NO: 1. T8t hon 13, cac ving TRAIL hoa tan duoc din xuét tir TRAIL ctia
nguoi, cu thé 1a bat dAu tir cac axit amin 120-122 va chita cu thé 1a cac axit amin 120-
281, 121-281 hoac 122-281 cua SEQ ID NO: 1. Mét cach tuy y, axit amin Argl21 cta
SEQ ID NO: 1 ¢6 thé duoc thay thé boi axit amin khong mang dién , vi du, Ser hoic
Gly.
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Bang 1: Trinh ty protein TRAIL cua ngudi

SEQ ID Trinh tu
NO

MAMMEVQGGPSLGQTCVLIVIFTVLLQSLCVAVTYVYFTINELKQM
QDKYSKSGIACFLKEDDSYWDPNDEESMNSPCWQVKWQLRQLVRK
MILRTSEETISTVQEKQQNISPLVRERGPQRVAAHITGTRGRSNTLSSP
1 NSKNEKALGRKINSWESSRSGHSFLSNLHLRNGELVIHEKGFYYIYS
QTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPILLMKSARNSCWS
KDAEYGLYSIYQGGIFELKENDRIFVSVTNEHLIDMDHEASFFGAFL
VG

Nhu chi ra trén day, cac ving TRAIL hoa tan c6 thé chira cdc trinh tu kiéu dai nhu
trong SEQ ID NO: 1. Tuy nhién, nén chu ¥ rang cé thé dua cac dot bién vao mét hodc
nhiéu vung hoa tan nay, vi dy, cac dot bién lam thay ddi (vi du, tdng hodc gidm) céc dac
tinh lién két cta cac ving hoa tan. Theo mot phuwong 4n, cac ving hoa tan cé thé dugc

chon ma khong thé lién két voi thu thé xytokin twong tng.

Theo phuong an dugc uu tién khac clia sang ché, ving TRAIL hoa tan (i) chita thé
dot bién cua TRAIL hoic vung lién két thu thé ctia n6 ma lién két va/hodc hoat héa thu
th8 TRAIL -1 (TRAIL-Receptor 1 - TRAILR1) va/hoic thu thé TRAIL 2 (TRAIL-
Receptor 2 -TRAILR?2). Su lién két va/hodc hoat tinh ctia thé dot bién c6 thé, vi dy, duoc
xé4c dinh bang céac thir nghiém nhu dugc md ta bdi Van Der Sloot va cac dong tac gia.
(PNAS, 2006, 103:8634-8639), Kelley va cac ddng tac gia (J. Biol. Chem., 2005,
280:2205-2215), hodac MacFarlane va céac ddng tac gia (Cancer Res., 2005, 65: 11265-
11270).

Thé d6t bién c6 thd dugce tao boi ki thuat bt ky va da biét boi nguoi c6 hiéu biét
trung binh trong linh vuc, vi dy, cac k§ thuat dugc mo6 ta bédi Van Der Sloot va cac dong
tac gia (PNAS, 2006, 103:8634-8639), Kelley va cac ddng tac gia (J. Biol. Chem., 2005,
280:2205-2215), hodc MacFarlane va cac déng tac gia (Cancer Res., 2005, 65: 11265-
11270) va c6 thé chira dot bién cAu triic bt ky, vi du, thay thé, x6a, sao lai va/hodc chén
vao cua cac axit amin. Phuong an uu tién 1a su tao thanh cac thay thé. Su thay thé co thé
anh huong it nhét mot axit amin ctia TRAIL hozc ving lién két thu thé cta n6 nhu dugc
md ta trong ban mo ta nay. Theo phuong an wu tién, su thay thé c6 thé anh huong it nhit

mot trong sb cac axit amin cia TRAIL, vi du, TRAIL ctia ngudi (vi dy, SEQ ID NO: 1).
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Céc thay thé dugc wru tién lién quan dén van d& nay nay anh hudng it nhat mot trong sb
cac axit amin sau day ctia TRAIL cta nguoi cua SEQ ID NO: 1: R130, G160, Y189,
R191,Q193,E195,N199,K201, Y213, T214, S215, H264, 1266, D267, D269. Cac thay
thé axit amin duoc vu tién cua TRAIL cta nguoi cia SEQ ID NO:1 la it nhit mot trong
s6 céc thay thé sau ddy: R130E, G160M, Y189A, Y189Q, R191K, Q193S, QI93R,
E195R, N199V, N199R, K201R, Y213W, T214R, S215D, H264R, 1266L, D267Q,
D269H, D269R, hoac D269K.

(Céc) thay thé axit amin c¢6 thé anh hudng dén su lién két va/hodc hoat tinh cua
TRAIL, vi dy, TRAIL ctia nguoi, dbi voi hodc trén TRAILR1 hoac TRAILR2. Theo
cach khac, (cac) thay thé axit amin c6 thé anh hudng dén su lién két va/hodc hoat tinh
cua TRAIL, vi dy, TRAIL ctia nguoi, dén hodc trén ca TRAILR1 va TRAILR2. Su lién
két va/hodc hoat tinh ciia TRAILR1 va/hosic TRATLR2 c6 thé bi anh hudng mot cach
tich cuc, d6 13, su lién két va/hodc hoat hda thu thé manh hon, va chon loc hon hodc dic
hiéu hon. Theo cach khéc, su lién két va/hoic hoat tinh cia TRAILR1 va/hodc
TRAILR2 c6 thé bi anh hudng mot cach tiéu cuc, do la, su lién két va/hodc hoat hoa thu

thé yéu hon, va kém chon loc hon hodc kém déc hiéu hon.

Céc vi du vé céc thé dot bién ctia TRAIL v&i (cac) thay thé axit amin theo sang
ché ma anh hudng dén su lién két va/hodc su hoat hoa ciia ca TRAILR1 va TRAILR2
c6 thé thiy, vi dy, trong bang 1 ciia MacFarlane va cc dong tac gia (ciing xem trén day)
va ¢6 thé chira thé dot bién TRAIL & ngudi v6i hai thay thé axit amin sau ddy ctia SEQ
ID NO: 1 Y213W va S215D hoic v&i su thay thé mot axit amin sau day: Y189A.

Céac vi du vé cac thé dot bién ciia TRAIL véi (céc) thay thé axit amin theo sang
ché ma anh hudng dén lién két va/hodc hoat héa ctia TRAILR1 c6 thé thay, vi du, trong
bang 1 ciia MacFarlane va céc ddng tac gia (cling xem trén ddy) va c6 thé chira thé dot
bién TRAIL & ngudi véi bén thay thé axit amin sau ddy ctia SEQ ID NO: 1 N 199V,
K201R, Y213W va S215D hodc v6i nam thay thé axit amin dudi day: Q193S, N199V,
K201R, Y213W va S215D, hoic c6 thé thdy trong bang 2 cia Kelley va cac dong tac
gia (cling xem trén day) va c6 thé chira thé dot bién TRAIL & ngudi v6i sau thay thé axit
amin dudi day: Y213W, S215D, Y189A, Q193S, N199V, va K201R, hodc véi Y213W,
S215D, Y189A, Q193S, N199R, va K201R.
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Céc vi du vé céc thé dot bién cia TRAIL véi (cac) thay thé axit amin theo sang
ché ma anh hudng dén lién két va/hodc hoat héa ciia TRAILR2 c6 thé théy, vi duy, trong
bang 1 ctia MacFarlane va cac dong tac gia (ciing xem trén ddy) hozc trong bang 2 ctia
Kelley va cic ddng tac gia (cling xem trén ddy) va cé thé chira thé dot bién TRAIL &
ngudi véi sau thay thé axit amin sau ddy ctia SEQ ID NO: 1: Y189Q, R191 K, Q193R,
H264R, 1266L, va D267Q, hodc c6 thé thdy trong bang 2 ctia Van Der Sloot va cac dong
tac gia (cling xem trén day) va c6 thé chira thé dot bién TRAIL & ngudi véi mot thay thé
axit amin du6i day: D269H, hodc v&i hai thay thé axit amin duéi day: D269H va E195R
hodc D269H va T214R.

Do d6, mot phuong an uu tién la protein chi van thu thé TRAIL nhu dugc md ta
trong ban md ta ndy trong dé it nhat mot trong s6 cac ving hoa tan chira thé dot bién
cua TRAIL hoac cta vung lién két thu thé ctia né ma lién két va/hodc hoat héa TRAILR1
va/hodc TRAILR2.

Céc vi du khéc vé cac thé dot bién ctia TRAIL, thé hién su két tu thy thé gy ra boi
TRAIL giam l1a H168 (S, T, Q), R170 (E, S, T, Q) va H177 (S, T).

Mot phuong 4n wu tién cua protein cht van thu thé TRAIL chira thé dot bién cia
TRAIL hoic cia ving lién két thu thé nhu duoc mé ta trong ban md ta nay 1a protein
chti vén thu thé TRAIL trong d6 thanh phe‘in (1) chua it nhét mot thay thé axit amin, cu
thé 1a nhu duogc chi ra dudi day.

Sy thay thé axit amin nhu viy anh huéng dén it nhit mét trong sb cac vi tri axit
amin sau ddy ctia TRAIL ctia ngudi (SEQ ID NO: 1): R130, G160, H168, R170, H177,
Y189, R191, Q193, E195,N199, K201 , Y213, T214, S215, H264, 1266, D267, D269.

Sy thay thé axit amin nhu vay 14 it nhét mot trong s cac thay thé sau day: R130E,
G160M, H168 (S, T, Q), R170 (E, S, T, Q), H177 (SJ)1 Y189A, Y189Q, R191K,
Q193S, Q193R, E195R, N199V, N199R, K201R, Y213W, T214R, S215D, H264R,
1266L, D267Q, D269H, D269R, hodc D269K.

Vung chon loc TRAIL-R2 dugc uu tién chtra céc thay thé axit amin Y189Q,
R191K, Q193R, H264R, 1266L va D267Q.

Ving chon loc TRAIL-R1 dugce wu tién chira cac thay thé axit amin Y189A,
Q193S, N199V, K201R, Y213W va S215D.
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Phan tir dung hop chudi don theo sang ché chira ba ving TRAIL hoa tan, cu thé 1a
cac thanh phan (i), (iii) va (v). Su 6n dinh ctia polypeptit dung hop TRAIL chudi don
chéng lai su két tu duoc ting cuong, néu vung TRAIL hoa tan thtr hai va/hodac vung
TRAIL hoa tan tht ba 1 ving duoc rit ngén phia dau N, vung nay tiy v chira cac dot
bién trinh tu axit amin. Do d6, tdt hon 13, ca vung TRAIL hoa tan thir hai va tha ba la
céc ving duoge rit ngén phia dau N tiy y chira cac dot bién trinh tir axit amin trong ving
dAu N, t6t hon 14 trong nam axit amin diu tién ctia dau N ciia ving TRAIL hoa tan. Cac
dot bién nay co thé chua su thay thé cta thanh phﬁn mang dién tich, vi dy, céc axit amin

axit hodc bazo, bdi cac axit amin trung tinh, cu the 1a serin hoac glyxin.

Nguoc lai, su lya chon ving TRAIL hoa tan thir nhat 14 khéng phai do quan trong.
O déy, viing hoa tan c6 trinh tu d4u N chidu dai ddy du c6 thé duge st dung. Tuy nhién,
nén chu y rang, ving TRAIL hoa tan thir nhét cing ¢6 thé c6 trinh tu dwoc rat ngén phia
dau N va tiy v dugce tao dot bién.

Theo phuong an wu tién khéac cla sang ché, cac ving TRAIL hoa tan (i), (iii) va
(v) 1a cac ving TRAIL hoa tan ctia ngudi. Vung TRAIL hoa tan thir nhét (i) ¢6 thé duogc
chon tir c4c trinh tu tu nhién, dugc lam ngén va/hoac dugc dot bién. Do do, vung TRAIL
hoa tan thit nhit (i) ¢6 trinh tw d4u N, trinh tu nay c6 thé bat dau giita axit amin GIul 16
va Vall22 ciia TRAIL ctia nguoi, va trong d6 Argl21 co thé dugc thay thé bang axit
amin trung tinh, vi dy, by Ser hoac Gly. Cac ving TRAIL hoa tan thir hai va thir ba (iii)
va (v) ¢6 trinh tu ddu N duoc rat ngin, trinh tu nay t5t hon 1a bét ddu gifta axit amin
GIn120 va Val122 cia TRAIL ctia ngudi va trong d6 Argl21 cé thé dugc thay thé boi

axit amin khac, vi dy, Ser hodc Gly.
Tt hon 13, trinh tu ddu N cia cac ving TRAIL hoa tan (iii) va (v) dugc chon tir:
(a) Argl21 - Val122 - Alal23 va
(b) (Gly/Ser) 121.

Ving TRAIL hoa tan t&t hon 1a két thic véi axit amin Gly281 ctia TRAIL cua
nguoi. Theo cac phuong an cu thé, ving TRAIL c6 thé chita cac d6t bién bén trong nhu
duoc mo ta trén day.

Céc thanh phén (ii) va (iv) cia protein chu van thu thé TRAIL 14 c4c phan tir lién

két peptit ndm gitta céc thanh phan (i) va (iii) hodc (iii) va (v), mdt cach twong tmg. Cac
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phén tir lién két linh hoat c6 chiéu dai gdm 3-8 axit amin, cu thé 14 chiéu dai gém 3, 4,
5, 6, 7, hoic 8 axit amin. Cac phén tir lién két tot hon 1a cac phén tir lién két glyxin/serin,
d6 13, cac phan tir lién két peptit vé co ban chita céc axit amin glyxin va serin. Trong
truomg hop trong d6 ving xytokin hoa tan két thic vai S hode G (déu C), vi dy, TRAIL
ctia ngudi, phan tir lién két bat diu sau S hodc G. Trong trudng hop trong d6 ving
xytokin hoa tan bt diu véi S hodc G (ddu N), phan tir lién két két thic truée S hodc G
nay.

Nén chi ¥ rang phan tir lién két (i) va phan tir 1ién két (iv) khong can phai ¢6 cliing
chidu dai. Nhim giam tinh sinh mién dich tiém ning, cac phan tir lién két ngén hon c6
thé duoc uu tién dé s dung. Ngoai ra, da thay rang cac phan tir lién két ngén hon dan
dén cac phan tir chudi don véi xu hudng tao két tu giam. Xét vi cac phan tir 1ién két ma
v& co ban dai hon céc phén tir duge boc 16 & ddy c6 thé hé hién cac dic tinh két tu khoéng

mong muon.

Néu mudn, phan tir lién két c6 thé chira gbc asparagin ma c6 thé tao thanh vi tri
glycosyl héa Asn-Xaa-Ser. Theo cac phuong an cu thé, mét trong s6 cac phan tir lién
két, vi dy, phén tir lién két (ii) hodc phn tir lién két (iv) chira vi tri glycosyl héa. Theo
céc phuong an khac, cic phan tir lién két (iv) chtta cac vi tri glycosyl héa. Nhim ting
tinh tan cta cac protein sc TRAIL va/hozc nham giam tinh sinh mién dich tiém ning, c6
th8 wu tién ring phan tir lién két (ii) hodc phin tir lién két (iv) hodc ca hai chira vi tri
glycosyl hoa.

Cac trinh tu cta phén tr lién két duoc wu tién duge chon tir GSGSGSGS (SEQID
NO: 3), GSGSGNGS (SEQ ID NO: 2), GGSGSGSG (SEQ ID NO: 4), GGSGSG (SEQ

D NO: 5), GGSG (SEQ ID NO: 6), GGSGNGSG (SEQ ID NO: 7), GGNGSGSG (SEQ
ID NO: 8), GGNGSG (SEQ ID NO: 9) va GSGS (SEQ ID NO: 23).

Theo phwong 4n dugc uu tién nhat, céc trinh ty ctia phan tir lién két 1a mdi
GSGSGNGS theo SEQ ID NO: 2. C4c trinh tu cua phén tr lién két vi du duge thé hién
trong bang 2.
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Béng 2: Céc trinh tu ciia phan tir lién két vi du

SEQ ID No Trinh tu
2 GSGSGNGS
3 GSGSGSGS
4 GGSGSGSG
5 GGSGSG
6 GGSG
7 GGSGNGSG
8 GGNGSGSG
9 GGNGSG
22 GSGSGS

23 GSGS
24 GSG

Protein cht vén thu thé TRAIL tuy y chtra vung doan FC ctia khang thé c6 thé nam
& dau N dbi v6i ving TRAIL thir nhét (i) va/hodc dau C so v6i ving TRAIL thit ba (v).

Tét hon 13, ving doan FC ctia khang thé chira hoac bao gém trinh tu axit amin nhu duoc

néu trong SEQ ID NO: 10. Theo céch khac, ving doan Fc chira hodc bao gdm trinh tu

axit amin nhu dugc néu trong SEQ ID NO: 17. Cac vung Fc vi du dugce thé hién trong

bang 3.
Béang 3: Cac vﬁng. doan Fc vi du
SEQ ID Trinh tu
NO
PAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYSSTYRVVSVLTVLHQDWLNGKE
10 YKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
PAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKEFN
WYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEY
17 KCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSL

TCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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Tdng sb vi tri glycosit va vi tri riéng ctia cac carbohydrat trong ba chiéu tac dong
dén tinh 6n dinh in vivo cia céc protein chu van thu thé TRAIL. Ngoai ra, su nhan dién
carbohydrat phu thudc vao mat d6 cuc bd cia cac sacarit tdn cung, su phan nhanh cua

cay carbohydrat va vi tri lién quan cua cdy carbohydrat.

Su suy gidm cla cc carbohydrat ving CH2 1a can thiét dé tranh su tao lién két
chéo dua trén thu thé Fc in vivo va tinh doc c6 thé cé trén co sé su siéu két tu thu thé
TRAIL. Ngoai ra, céc carbohydrat bi giam di mét phan lam giam thoi gian ban huy in
vivo clia céc protein chil van thu thé TRAIL théng qua cac co ché dan béi lectin. Bing
cach lam giam tdng sd vi tri glycosyl héa trén phan tir, hop chét thu dugc it ¢6 kha ning
sir dung béi cac co ché nay, 1am ting thoi gian ban hiy. Do d6, trong mdt phuong 4n,
s6 luong glycosit trén cac protein chii van thu thé TRAIL theo sang ché 14 giam di thong
qua su giam cua cac glycosit CH2, dan dén céc protein chu van thu thé TRAIL chira cac
d6t bién twong dwong N297S (theo hé théng danh sb ctia EU) tao ra cac ving aglycosl-
CH2.

Cac CH2-glycosit c6 mét trén vung bé mit trong thudng che chin cac ving phu
khoi cac proteaza trong giai doan “chuyén ddi cAu hinh Fc mé” trong do6 cac lién két
disulfit lién chudi-ban 18 bi giam di va su lién két lién chudi déng hoéa tri bi gian doan.
Diéu nay cho phép su phan tich CH2 va su tiép cén ctia ving bé mat bén trong véi cac

proteaza.

Céc protein chu van thu thé TRAIL chtra d6t bién tuong duong N297S (theo hé
thdng danh s6 cua EU) tao ra aglycosl-CH2 do d6 dudng nhu 1a kém 6n dinh hon vé
mat phén giai protein, khién cac cau tric 1a tuong dwong véi su glycosyl héa CH2 kiéu
dai. Didu nay c6 thé tic dong 1én su 6n dinh ctia hop chat trong khi USP/DSP/bao quan,
trong d6 céc proteaza ctia t& bao chii c6 mit va ¢ su tiép cén trong thoi gian dai dbi voi
cAu tric. Do dé, trong cac phuong 4n cu thé, chét chit chu van thu thé TRAIL thiéu céc
CH2 glycosit, nhung chira cac glycosit trong céc trinh tu cta phan tir lién két ctia mdi
chudi polypeptit (vi du, GSGSGNGS theo SEQ ID NO: 2). Trong cic phuong an lam vi
du cu thé, chit chu van thu thé TRAIL chira hai glycosit trén chudi polypeptit, cho tong

s6 1a bbn glycosit.

Theo phwong 4n wu tién ctia séng ché, viing doan FC ctia khang thé duou dung hop

théng qua phan tir lién két ban 18. Phén tir lién két ban 1¢ ¢ chidu dai 1a 10-30 axit amin,
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cu thé 14 chiéu dai 1a 15-25 axit amin, vi dy, 22 axit amin. Phan t& lién két ban 1€ t5t hon
13 chira trinh ty viing ban 18 ctia globulin mién dich, sau ddy d& cép 1a “ving ban 1é Ig”.
Thuét ngit “ving ban 18 Ig ” c6 nghia 1a polypeptit bat ky chira trinh tur axit amin ma c6
mirc d trong ddng hodc twong tu v trinh tu v6i mot phan cia trinh tu ving ban 18 Ig
c6 trong tu nhién, trinh t nay bao gdm céc gbc xystein & d6 cac lién két disulfit lién két

hai chudi ning ctia globulin mién dich.

Céac din xuit va dang tuong tu ctia vung ban 12 ¢6 thé thu duoc béng cac dot bién.
D4n xuét hoic dang twong tu nhu dugce @ cip dén & day 1a polypeptit chira an trinh tur
axit amin ma c6 do déng nhét hoac tuong tu v& trinh tu véi trinh tu ¢6 chiu dai dﬁy da
cua dang dai (hoac protein c6 trong tu nhién) ngoai trir viéc n6é c6 mot hodc nhiéu su
khéc biét vé trinh tu axit amin c6 thé 1a do su x6a, chén va/hoic thay thé. Tuy nhién, theo
sang ché, thuét ngit “phan tir lién két ban 18” khong bi gidi han & cac phan tir lién két
chira ving ban 18 Ig hodc din xudt ciia n6, nhung phan tir lién két bat ky du dai dé cho

phép cac vung dugc gin boi phan tir lién két ban 1& & c6 su cling ¢b hoat tinh sinh hoc.

S cac phan tir v6i ciu hinh Fe mé trong mdi protein chi1 véan thu thé TRAIL riéng
phu thudc vao sb céc lién két disulfit lién chudi c6 mit trong ving ban 1&. Do d6, theo
mdt phuong an, xystein thtr ba dugce dira vao vung ban 18 ctia céc protein chu van thu

thé TRAIL theo sang ché nham cai thién hiéu qué ctia viéc suy giam cac CH2-glycosit.

Ngoai ra, cac protein chu van thu thé TRAIL theo sang ché con chira cac dot bién
ctia lysin hodc glixin viing béan 18 phia trén dé 1am giam qué trinh phén gii protein & vi
tri nay.

Cu th8 13, phan tir lién két ban 1& duoc wu tién chira hoic bao gom trinh tu axit

amin nhu dugc néu trong SEQ ID NO: 11 (Bang 4).

Protein chti van thu thé TRAIL c6 thé bao gdm thém ving peptit tin hiu dau N,
didu nay cho phép su xir Iy, vi du, su tiét ngoai bao, trong té bao chui thich hop. Tt hon
la, vung peptit tin hiéu d4u N chua vi tri cit béng proteaza, vidy, vi tri cét béng peptidaza
tin hiéu va do d6, c6 thd duoc loai bd sau khi hodc trong khi biéu hién dé thu duoc
protein trudng thanh. Cu thé 1a ving peptit tin hiéu ddu N duogc wu tién chira trinh tu
axit amin nhu dugc néu trong SEQ ID NO: 12 (bang 4).

Ngoai ra, protein chu van thu thd TRAIL c6 thé chira thém phin tir d4u C, c¢6 chiéu

dai gém vi du, 1-50, t6t hon la 10-30 axit amin, c6 thé bao gém hoic két ndi vdi ving
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nhén dién/tinh sach, vi duy, ving FLAG, ving Strep-tag hodc Strep-tag Il va/hoac ving
poly-His. Theo phuong an dugc dac biét wu tién, polypeptit dung hop chira Strep-tag
dugce dung hop vao ddu C théng qua phan tir lién két serin ngin nhu duoc néu trong
SEQ ID NO: 13 (bang 4).

Phan tir lién két ban 18, viing peptit tin hidu ddu N, va phan tir lién két serin ngén
vi du dugc thé hién trong bang 4.

Bang 4: Cac viing va cac phén tir lién két vi du

SEQ ID NO Trinh tu
11 GPGSSSSSSSGSCDKTHTCPPC
12 METDTLLVFVLLVWVPAGNG
13 SSSSSSAWSHPQFEK
25 GPGSSSSSSGSCDKTHTCPPC

Theo phuong 4n duoc dic biét wu tién ciia sang ché, polypeptit dung hop chira ba
ving TRAIL hoa tan duge dung hop bai cac phan tir lién két peptit ctia SEQ ID NO: 2.
Ving TRAIL hoa tan thir nhit (i) bao gém céc axit amin 120-281 ctia TRAIL ciia ngudi
theo SEQ ID NO: 1 va cac vung TRAIL hoa tan (iii) va (v) bao gdm céc axit amin 121-
281 cua TRAIL cua nguoi theo SEQ ID NO: 1. Ngoai ra, polypeptit dung hgp chira
ving doan FC cua khang thé theo SEQ ID NO: 10 ma dugc dung hop phia dau C vao
viing TRAIL hoa tan (v) théng qua phén tir lién két ban 1é theo SEQ ID NO: 11. Cac tac
gia sang ché da ngac nhién phat hién ra ring polypeptit dung hop cu thé nay c¢6 hoat tinh
sinh hoc duge cai thién va cu thé 1a 6n dinh. Thrinh tu axit amin theo phuong &n vi du

cua protein chu véan thu thé TRAIL theo sang ché dugc néu trong SEQ ID NO: 19.

Ngoai ra, polypeptit dung hop ¢6 thé chira ving peptit tin hiéu ddu N vi dy, theo
SEQ ID NO: 12. Vi du cu thé vé protein chu van thu thé TRAIL theo sang ché dugc néu
trong SEQ ID NO: 14.

Theo phwong 4n duoc uu tién khéc, polypeptit dung hop c6 thé chira thém Strep-
tag diu C ma dugce dung hop vao polypeptit theo sang ché théng qua phan tir lién két
serin ngan nhu duge néu trong SEQ ID NO: 13. Theo khia canh nay ctia sang ché, doan
Fe tot hon 1a bao gém trinh tu axit amin nhu dugc néu trong SEQ ID NO: 10 hoéc 17.

Ngoai ra, doan Fc co thé bao gém doan Fc ngén hon, vi du bao gém cac axit amin 1-217
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ctia SEQ ID NO: 10. Vi du duoc dic biét wu tién vé cac polypeptit dung hop chira Strep-
tag ddu C duoc néu trong SEQ ID NOs: 15 va 18.

Cac protein chu van thu thé TRAIL vi du nhu duge néu trong SEQ ID NOs: 14,
15 va 18, mdi protein chita viing peptit tin hiu ddu N. Viing peptit tin hiéu bao gém céc
axit amin 1-20. Trong mdi trudng hop, protein truéng thanh bat diu véi axit amin 21.
Céc protein cht van thu thd TRAIL truéng thanh 1am vi du theo séng ché dugc néu trong
SEQ ID NO: 19, 20, 21, 26, 27, 28, 29, va 30. Céc protein chu vén thu thé TRAIL lam

vi du dugc mo ta trén day dugc thé hién trong bang 5.

Chat chi vén thy thé TRAIL nhu néu trong SEQ ID NO: 19 ¢6 tong s vi tri
glycosyl héa giam (d6t bién N297S trong ving CH2 tao ra ving CH2 dugc aglycosyl
héa), sb 1ién két disulfit lién chudi ting trong ving ban 18, va su dot bién ctia lysin thanh
glixin & ving ban 1& phia trén. Cac thay thé nay tao ra sw giam kha ning phan huy va
siéu két tu ctia thu thé TRAIL (cung véi tinh ddc ddng phat) trong khi 1am ting thoi gian
ban huy cia phan tir. Trong mdt s phuong 4n, glutamin diu N dugc cai bién thanh

pyroglutamat (Liu et al. 2011, J. Biol. Chem. 286:11211-11217).

Béng 5: Cac protein chti vén thu thé TRAIL lam vi du

SEQ
ID NO

Trinh tu

METDTLLVFVLLVWVPAGNGQRVAAHITGTRGRSNTLSSPNSKNEKALGR
KINSWESSRSGHSFLSNLHLRNGELVIHEKGFYYIYSQTYFRFQEEIKENTK
NDKQMVQYIYKYTSYPDPILLMKSARNSCWSKDAEYGLYSIYQGGIFELK
ENDRIFVSVTNEHLIDMDHEASFFGAFLVGGSGSGNGSRVAAHITGTRGRS
NTLSSPNSKNEKALGRKINSWESSRSGHSFLSNLHLRNGELVIHEKGFYYIY
SQTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPILLMKSARNSCWSKDA
14 EYGLYSIYQGGIFELKENDRIFVSVTNEHLIDMDHEASFFGAFLVGGSGSGN
GSRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWESSRSGHSFLSNLHL
RNGELVIHEKGFYYIYSQTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPI
LLMKSARNSCWSKDAEYGLYSIYQGGIFELKENDRIFVSVTNEHLIDMDHE
ASFFGAFLVGGPGSSSSSSSGSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYSST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY
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TLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDS
DGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

15

METDTLLVFVLLVWVPAGNGQRVAAHITGTRGRSNTLSSPNSKNEKALGR
KINSWESSRSGHSFLSNLHLRNGELVIHEKGFY YIYSQTYFRFQEEIKENTK
NDKQMVQYIYKYTSYPDPILLMKSARNSCWSKDAEYGLYSIYQGGIFELK
ENDRIFVSVTNEHLIDMDHEASFFGAFLVGGSGSGNGSRVAAHITGTRGRS
NTLSSPNSKNEKALGRKINSWESSRSGHSFLSNLHLRNGELVIHEKGFYYTY
SQTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPILLMKSARNSCWSKDA
EYGLYSIYQGGIFELKENDRIFVSVTNEHLIDMDHEASFFGAFLVGGSGSGN
GSRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWESSRSGHSFLSNLHL
RNGELVIHEKGFYYIYSQTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPI
LLMKSARNSCWSKDAEYGLYSIYQGGIFELKENDRIFVSVTNEHLIDMDHE
ASFFGAFLVGGPGSSSSSSSGSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYSST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY
TLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDS
DGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGSSSS
SSAWSHPQFEK

18

METDTLLVFVLLVWVPAGNGQRVAAHITGTRGRSNTLSSPNSKNEKALGR
KINSWESSRSGHSFLSNLHLRNGELVIHEKGFYYIYSQTYFRFQEEIKENTK
NDKQMVQYIYKYTSYPDPILLMKSARNSCWSKDAEYGLYSIYQGGIFELK
ENDRIFVSVTNEHLIDMDHEASFFGAFLVGGSGSGNGSRVAAHITGTRGRS
NTLSSPNSKNEKALGRKINSWESSRSGHSFLSNLHLRNGELVIHEKGFYYTY
SQTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPILLMKSARNSCWSKDA
EYGLYSIYQGGIFELKENDRIFVSVTNEHLIDMDHEASFFGAFLVGGSGSGN
GSRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWESSRSGHSFLSNLHL
RNGELVIHEKGFYYIYSQTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPI
LLMKSARNSCWSKDAEYGLYSIYQGGIFELKENDRIFVSVTNEHLIDMDHE
ASFFGAFLVGGPGSSSSSSSGSCDKTHTCPPCPAPPVAGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYT
LPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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19

QRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWESSRSGHSFLSNLHLR
NGELVIHEKGFYYIYSQTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPILL
MKSARNSCWSKDAEYGLYSIYQGGIFELKENDRIFVSVITNEHLIDMDHEAS
FFGAFLVGGSGSGNGSRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWE
SSRSGHSFLSNLHLRNGELVIHEKGFY YIYSQTYFRFQEEIKENTKNDKQM
VQYIYKYTSYPDPILLMKSARNSCWSKDAEYGLYSIYQGGIFELKENDRIF
VSVTNEHLIDMDHEASFFGAFLVGGSGSGNGSRVAAHITGTRGRSNTLSSP
NSKNEKALGRKINSWESSRSGHSFLSNLHLRNGELVIHEKGFYYIYSQTYF
RFQEEIKENTKNDKQMVQYIYKYTSYPDPILLMKSARNSCWSKDAEYGLY
SIYQGGIFELKENDRIFVSVTNEHLIDMDHEASFFGAFLVGGPGSSSSSSSGS
CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYSSTYRVVSVLTVLHQDWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK

20

QRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWESSRSGHSFLSNLHLR
NGELVIHEKGFYYIYSQTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPILL
MKSARNSCWSKDAEYGLYSIYQGGIFELKENDRIFVSVTNEHLIDMDHEAS
FFGAFLVGGSGSGNGSRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWE
SSRSGHSFLSNLHLRNGELVIHEKGFYYIYSQTYFRFQEEIKENTKNDKQM
VQYIYKYTSYPDPILLMKSARNSCWSKDAEYGLY SIYQGGIFELKENDRIF
VSVTNEHLIDMDHEASFFGAFLVGGSGSGNGSRVAAHITGTRGRSNTLSSP
NSKNEKALGRKINSWESSRSGHSFLSNLHLRNGELVIHEKGFYYIYSQTYF
RFQEEIKENTKNDKQMVQYIYKYTSYPDPILLMKSARNSCWSKDAEYGLY
SIYQGGIFELKENDRIFVSVTNEHLIDMDHEASFFGAFLVGGPGSSSSSSSGS
CDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVDGVEVHNAKTKPREEQYSSTYRVVSVLTVLHQDWLNGKEY
KCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGSSSSSSAWSHPQFEK
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21

QRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWESSRSGHSFLSNLHLR
NGELVIHEKGFYYIYSQTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPILL
MKSARNSCWSKDAEYGLYSIYQGGIFELKENDRIFVSVINEHLIDMDHEAS
FFGAFLVGGSGSGNGSRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWE
SSRSGHSFLSNLHLRNGELVIHEKGFYYITYSQTYFRFQEEIKENTKNDKQM
VQYIYKYTSYPDPILLMKSARNSCWSKDAEYGLY SIYQGGIFELKENDRIF
VSVTNEHLIDMDHEASFFGAFLVGGSGSGNGSRVAAHITGTRGRSNTLSSP
NSKNEKALGRKINSWESSRSGHSFLSNLHLRNGELVIHEKGFYYIYSQTYF
RFQEEIKENTKNDKQMVQYIYKYTSYPDPILLMKSARNSCWSKDAEYGLY
SIYQGGIFELKENDRIFVSVTNEHLIDMDHEA SFFGAFLVGGPGSSSSSSSGS
CDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGN
VESCSVMHEALHNHYTQKSLSLSPGK

26

QRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWESSRSGHSFLSNLHLR
NGELVIHEKGFY YIYSQTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPILL
MKSARNSCWSKDAEYGLYSIYQGGIFELKENDRIFVSVITNEHLIDMDHEAS
FFGAFLVGGSGSGNGSRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWE
SSRSGHSFLSNLHLRNGELVIHEKGFY YIYSQTYFRFQEEIKENTKNDKQM
VQYIYKYTSYPDPILLMKSARNSCWSKDAEYGLYSIYQGGIFELKENDRIF
VSVTNEHLIDMDHEASFFGAFLVGGSGSGNGSRVAAHITGTRGRSNTLSSP
NSKNEKALGRKINSWESSRSGHSFLSNLHLRNGELVIHEKGFYYIYSQTYF
RFQEEIKENTKNDKQMVQYIYKYTSYPDPILLMKSARNSCWSKDAEYGLY
SIYQGGIFELKENDRIFVSVTNEHLIDMDHEA SFFGAFLVGGPGSSSSSSGSD
KTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVK
FNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCK
VSNKGLPSSIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVEFES
CSVMHEALHNHYTQKSLSLSPGSSSSSSAWSHPQFEK
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27

QRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWESSRSGHSFLSNLHLR
NGELVIHEKGFYYIYSQTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPILL
MKSARNSCWSKDAEYGLYSIYQGGIFELKENDRIFVSVTNEHLIDMDHEAS
FFGAFLVGGSGSGNGSRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWE
SSRSGHSFLSNLHLRNGELVIHEKGFYYIYSQTYFRFQEEIKENTKNDKQM
VQYIYKYTSYPDPILLMKSARNSCWSKDAEYGLY SIYQGGIFELKENDRIF
VSVTNEHLIDMDHEASFFGAFLVGGSGSRVAAHITGTRGRSNTLSSPNSKN
EKALGRKINSWESSRSGHSFLSNLHLRNGELVIHEKGFYYIYSQTYFRFQEE
IKENTKNDKQMVQYIYKYTSYPDPILLMKSARNSCWSKDAEYGLYSIYQG
GIFELKENDRIFVSVTNEHLIDMDHEASFFGAFLVGGPGSSSSSSSGSCDKT
HTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYSSTYRVVSVLTVLHQDWLNGKEYKCKV
SNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSC
SVMHEALHNHYTQKSLSLSPGSSSSSSAWSHPQFEK

28

QRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWESSRSGHSFLSNLHLR
NGELVIHEKGFY YIYSQTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPILL
MKSARNSCWSKDAEYGLYSIYQGGIFELKENDRIFVSVTNEHLIDMDHEAS
FFGAFLVGGSGSGSRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWESS
RSGHSFLSNLHLRNGELVIHEKGFY YIYSQTYFRFQEEIKENTKNDKQMVQ
YIYKYTSYPDPILLMKSARNSCWSKDAEYGLYSIYQGGIFELKENDRIFVSV
TNEHLIDMDHEASFFGAFLVGGSGSGSRVAAHITGTRGRSNTLSSPNSKNE
KALGRKINSWESSRSGHSFLSNLHLRNGELVIHEKGFYYIYSQTYFRFQEEI
KENTKNDKQMVQYIYKYTSYPDPILLMKSARNSCWSKDAEYGLYSIYQG
GIFELKENDRIFVSVITNEHLIDMDHEASFFGAFLVGGPGSSSSSSSGSCDKT
HTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYSSTYRVVSVLTVLHQDWLNGKEYKCKV
SNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSC
SVMHEALHNHYTQKSLSLSPGSSSSSSAWSHPQFEK
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29

QRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWESSRSGHSFLSNLHLR
NGELVIHEKGFY YIYSQTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPILL
MKSARNSCWSKDAEYGLYSIYQGGIFELKENDRIFVSVINEHLIDMDHEAS
FFGAFLVGGSGSGNGSRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWE
SSRSGHSFLSNLHLRNGELVIHEKGFY YIYSQTYFRFQEEIKENTKNDKQM
VQYIYKYTSYPDPILLMKSARNSCWSKDAEYGLYSIYQGGIFELKENDRIF
VSVINEHLIDMDHEASFFGAFLVGGSGSRVAAHITGTRGRSNTLSSPNSKN
EKALGRKINSWESSRSGHSFLSNLHLRNGELVIHEKGFYYIYSQTYFRFQEE
IKENTKNDKQMVQYIYKYTSYPDPILLMKSARNSCWSKDAEYGLYSIYQG
GIFELKENDRIFVSVTNEHLIDMDHEASFFGAFLVGGPGSSSSSSSGSCDKT
HTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYSSTYRVVSVLTVLHQDWLNGKEYKCKV
SNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSRWQQGNVFESC
SVMHEALHNHY TQKSLSLSPGK

30

QRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWESSRSGHSFLSNLHLR
NGELVIHEKGFYYIYSQTYFRFQEEIKENTKNDKQMVQYIYKYTSYPDPILL
MKSARNSCWSKDAEYGLY SIYQGGIFELKENDRIFVSVINEHLIDMDHEAS
FFGAFLVGGSGSGSRVAAHITGTRGRSNTLSSPNSKNEKALGRKINSWESS
RSGHSFLSNLHLRNGELVIHEKGFYYIYSQTYFRFQEEIKENTKNDKQMVQ
YIYKYTSYPDPILLMKSARNSCWSKDAEYGLYSIYQGGIFELKENDRIFVSV
TNEHLIDMDHEASFFGAFLVGGSGSGSRVAAHITGTRGRSNTLSSPNSKNE
KALGRKINSWESSRSGHSFLSNLHLRNGELVIHEKGFYYIYSQTYFRFQEEI
KENTKNDKQMVQYIYKYTSYPDPILLMKSARNSCWSKDAEYGLYSIYQG
GIFELKENDRIFVSVTNEHLIDMDHEASFFGAFLVGGPGSSSSSSSGSCDKT
HTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYSSTYRVVSVLTVLHQDWLNGKEYKCKV
SNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSC
SVMHEALHNHY TQKSLSLSPGK

Khia canh khac theo sang ché dé cép dén phan tir axit nucleic ma héa protein chi

van thu thé TRAIL nhu dugc mé ta trong ban mo t4 nay. Phan tir axit nucleic c6 thé 1a

phén tir ADN, vi dy, phan tor ADN, hodc phan t&r ARN s¢i kép hodc soi don. Phan tir

axit nucleic c6 thé ma hoa protein chu van thu thé TRAIL hodc tién chat cta nd, vi dy,
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pro- hodc pre-proform cta protein chut vén thu thé TRAIL ma c6 thé chira trinh tur tin

hiéu hodc cac phan axit amin khac loai khac cho viéc tiét hodc tinh sach, ma tot hon la

ndm & diu N va/hoic ddu C cua protein chii van thu thé TRAIL. Céc phin axit amin

khéc loai ¢6 thé dugc lién két v6i ving thir nhit va/hodc ving thir hai théng qua vi tri

cit bang proteaza, vi du, Factor X3, thrombin hozc IgA vi tri cit bang proteaza. Vi du

cu thé vé trinh tu axit nucleic theo sang ché duoc thé hién trong bang 6 1a SEQ ID NO:

16. Phén tir axit nucleic nay ma hda polypeptit dung hop ctia SEQ ID NO: 14.

Bang 6: Trinh ty axit nucleic cua protein chi van thy thé TRAIL lam vi du

SEQ ID
NO

Trinh tu

16

gatatcggtaccgccaccatggaaaccgacaccetgetggtgttcgtgctgetegtgtgggtgccagecggeaatg

gacagagagtggccgctcatatcaccggeacccggggceagatctaacaccctgtccagecccaactccaagaac
gagaaggccctgggccggaagatcaactectgggagtectccagatceggecactcctttctgtccaacctgeacct
gagaaacggcegagctggtcatccacgagaagggcttctactacatctactcccagacctacttcaggtttcaggaag
agatcaaagagaacacaaagaacgacaagcagatggtgcagtatatctacaagtacacctcctaccccgaccccat
cctgetgatgaagtccgeccggaactectgetggtccaaggatgetgagtacggectgtacageatctaccaggge
ggcatcttcgagetgaaagagaacgaccggatcttcgtgtccgtgaccaacgageacctgatcgacatggaccacg
aggccagctttttcggegectttctcgtgggeggatccggaageggaaacggcagtagagtggetgeccacattac
cggaaccagaggccggtccaacaccctgageagecctaacageaaaaatgagaaagetctcgggegeaagatca
acagctgggaatctagcagaageggecacagcttictgagcaatctgeatetgeggaacggegaactegtgattcat
gagaaggggttttattatatctatagccagacatactttcgatticcaggaggaaatcaaggaaaacaccaaaaatgat
aaacagatggtccagtacatttataagtataccagctaccctgatcctatcctectcatgaagtctgeccagaaactettg
ttggagcaaggacgecegagtatggactgtactctatctatcagggggggatctttgaactcaaagaaaacgatcgea
tetttgtcagegtcaccaatgagcatcteattgatatggatcatgaagcetagtttettcggggcattcctegtgggagge
tccggcetetggeaacggatctagagtcgecgeacacatcacagggaccagaggcagaagcaataccetgtectee
ccaaatagtaaaaacgaaaaggcactcggccgcaaaattaaticctgggagageagcagatecgggcacagtttic
tgtctaatctccatctgaggaatggggagetggtgaticacgaaaaaggattttactacatttacagtcagacttacttic
gttttcaggaagagattaaggaaaataccaaaaacgacaagcagatggtccagtacatctataaatacacctcttatce
ctgacccaattctgctcatgaagagtgeccgeaacagetgetggtctaaagacgecgaatacgggetgtattecattt
accaggggggaatttttgagctgaaggaaaatgatcggatttttgtetctgtcacaaacgaacacctcatcgatatgga
tcacgaagcctctttctttggegecttectggteggaggecctggetegagttccagcetcctettctggetectgegac
aagacccacacctgtcceecttgtcctgeccctgaactgetgggeggaccttcegtgttcctgticcccccaaageee
aaggacaccctgatgatctcccggacccccgaagtgacctgegtggtggtggatgtgtctcacgaggaccctgaag
tgaagttcaattggtacgtggacggegtggaagtgcacaacgecaagaccaageccagagaggaacagtactect
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ccacctaccgggtggtgtetgtgctgacegtgctgcaccaggactggetgaacggcaaagagtacaagtgcaagg

tgtccaacaaggecctgectgeeccccatcgaaaagaccatctccaaggecaagggecageecccgggaacceeag
gtgtacacactgecccctagecgggaagagatgaccaagaaccaggtgteectgaccetgectggtcaagggctttt
acccctecgacattgecgtggaatgggagtccaacggecagectgagaacaactacaagaccaccececcectgtge
tggactccgacggcetcattcttectgtactccaagetgacagtggacaagtcceggtggeageagggeaacgtgttc
tcetgetecgtgatgecacgaggecctgeacaaccactacacccagaagtceectgtecctgagecceggeaaatgat

agaagcttgatatc

Phan ttr axit nucleic c6 thé duoc 1ién két hoat dong vai trinh tu kiém so4t biéu hién,
vi du, trinh tu kiém soat biéu hién cho phép biéu hién phén tir axit nucleic trong té bao
chi mong mudn. Phan tir axit nucleic ¢4 thé nim trén vecto, vi dy, plasmid, thé thuc
khudn, vecto virut, vecto tich hgp nhiém sic thé, v.v.. Cac vi du vé céc trinh tu va cac
vecto kiém soat biéu hién thich hgp dugc mo ta, vi du bdi Sambrook va cac d@)ng tac
gia (1989) Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Press, va
Ausubel va cac dong tac gia (1989), Current Protocols in Molecular Biology, John Wiley

& Sons hodc cac an pham gan day hon cua ho.

Céc vecto bidu hién/cac hé t& bao chii khac nhau c6 thé dugc sir dung dé biéu hién
céc trinh tu axit nucleic ma hoa céc protein chu véan thu thé TRAIL theo sang ché. Cac
té bao chu thich hop bao gdm, nhung khéng chi giéi han &, cic té bio c6 nhan nguyén
thuy nhu vi khuén, vi du, E.coli, cac té bao chil c6 nhan dién hinh nhu ndm men, té bao
cOn trung, té bao thuc vat hodc té bao dong vat, t6t hon 1a té bao dong vat c6 vu va, tbt
hon nita 13, t& bao ngudi. Ngoai ra, sang ché @& cip dén sinh vat khong phai 1a nguoi
duge bién nap hodc chuyén nhiém véi phan tir axit nucleic nhu duge md ta trén day.
Céc sinh vat chuyén gen nay c6 thé dugc tao bang cac phuong phap chuyén gen di biét

bao gdm tai t6 hop twong ddng.

Khia canh khac theo sang ché dé cap dén duogc phém hodc ché phém dé chan doéan
chtra, lam thanh phan hoat tinh, it nhit mot protein cht van thu thé TRAIL, axit nucleic
tuong ung ma hoda nd, hodc té bao bién nap hodc chuyén nhidm, tat ca nhu duge mo ta

trong ban mo ta nay.

Thuat ngit “bénh hodc chimg réi loan lién quan dén TRAIL” theo sang ché 12 bénh
hoac chung rdi loan bét ky c6 thé dugc cai thién bé“lng céach thém chét chi van thu thé

TRAIL. It nhét mot protein chu van thu thé TRAIL, axit nucleic tuong ing ma hoda no,
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hodc t& bao duge bién nap hodc chuyén nhiém, tit ca nhu duge mo ta trong ban mo ta
ndy c6 thé duoc sir dung trong liéu phap nay, vi du, trong viée phong va/hodc didu tri
chung rdi loan gy ra bdi, lién quan dén va/hodc di kém véi su rbi loan chirc nang ciia
TRAIL, cu thé 14 cac ching rbi loan tang sinh, nhu khéi u, vi du, khéi u rdn hodc u bach
huyét; bénh nhidm tring; bénh viém; bénh vé trao dbi chét; chimg réi loan tw mién, vi
du, bénh thip khép va/hodc bénh viém khép; bénh suy thoai, vi dy, bénh thoai hoa thin
kinh nhu da xo cimg; bénh lién quan dén su chét té bao theo chwong trinh hoic thai loai

manh ghép.

Thuét ngtt "su rdi loan chirc nang cua TRAIL" nhu dugc st dung trong ban mo ta
nay dugc hiéu 14 chirc ning hozc biéu hién ctia TRAIL bét ky ma khac véi chirc ning
hodc biéu hién binh thuong ctia TRAIL, vidy, su biéu hién qué muc cua gen hodc protein
TRAIL, su biéu hién gidm hodc khong biéu hién cta gen hoac protein TRAIL so véi
murc biéu hién sinh 1y binh thuong ctia TRAIL, su ting hoat dong ctia TRAIL, sy giam
hodc khong hoat ddng ctia TRAIL, su ting lién két cia TRAIL v&i phan tir lién két bat
ky, vi du, v6i thu thé, cu thé 14 thu thé TRAIL hogc phan tir xytokin khéc, su lién két
giam hodc khong lién két voi phdn tir lién két bat ky, vi du, véi thu thé, cu thé 1a thu thé
TRAIL ho#c phén tir xytokin khéc, so véi hoat tinh sinh ly hodc lién két binh thuong
cua TRAIL.

Theo cac phuong an khac nhau, phuong phéap dugc dé xuét dé chin doan va/hodc
didu tri cho ddi tuong 1a ngudi mic chimg rdi loan ma ¢ thé duoc chin doan va/hoic
diéu tri bing cach huéng dich thu thé TRAIL bao gdm cho dbi tuong 14 ngudi ding
protein chu van thu thé TRAIL duoc boc 1 trong ban md ta nay sao cho hidu qua dbi
v6i hoat tinh cua dich hodc cac dich & nguoi la chil van, mot hodc nhiéu triéu chung
duge lam thuyén giam, va/hoac viée xur ly la dat dugce. Cac protein chu van thu thé
TRAIL duoc dé xuét & day co thé duoc sir dung dé chin doan va/hoic diu tri cho nguoi
méc bénh ung thu tir nguyén phét dén di cin, bao gdm céc canxinom vu, dai trang, truc
trang, phdi (vi dy, ung thu phdi té bao nhé (Small Cell Lung Cancer -SCLC) va ung thu
phdi t& bao khong nhé (Non- Small Cell Lung Cancer -NSCLC), miéng hau, ha hau,
thuc quan, da day, tuy, gan, tii mat va éng mat, rudt non, dudng tiéu (bao gém than,
bang quang va bidu m6 chuyén tiép), duong sinh duc nit (bao gdm céc bénh vé cb tir
cung, da con, va budng trimg cling nhu ung biéu mé rau va bénh nguyén bao nudi do

thai nghén), dudng sinh duc nam (bao gdm khdi u tuyén tién liét, tui tinh, tinh hoan va
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té bao maim), cac tuyén ndi tiét (bao gdbm tuyén giap, tuyén thuong than, va tuyén yén),
va da, ciing nhu cdc u mach, u hic t6 4c tinh, cac sacom (bao gdm céc sacom tir xuong
va md mém ciing nhu sacom Kaposi), khéi u nio, than kinh, mat, va mang ndo (bao gbém
u nfo té bao hinh sao, u than kinh dém, u nguyén bao dém, u nguyén bio véng mac, u
than kinh, u nguyén bao than kinh, u bao soi than kinh, va u mang nao), khdi u tir 4¢ tinh
t& bao sinh méu, bénh bach cdu cip tinh, bénh bach ciu tao lympho bao cip tinh, bénh
bach cdu cip dong tiy, u lympho té bao B, u lympho Burkitt, bénh bach cdu tiy bao
man tinh, bénh bach cau té bao lympho man tinh, bénh bach cau té bao 16ng, u lympho
Hodgkin va khéng Hodgkin, DLBCL, u lympho nang, 4c tinh té bao sinh mau, sacom
Kaposi, u lympho é4c tinh, mé6 bao huyét 4c tinh, u hic sic t6 4c tinh, u da tuy, hoi chiing

cén tan sinh/tang canxi huyet 4c tinh, hodc khoi u ran.

Duoc phém chura protein chu van thu thé TRAIL béc 16 trong ban mo ta nay va
chét mang duogc dung duoc dé xuét. Trong mot ) phuong 4n, duoc phém chira it nhét
mot tac nhan diéu tri bd sung dé diéu tri ching r6i loan. Vi du, tac nhan bd sung co thé
12 tAc nhan diéu tri, tac nhan hoa tri; tic nhan tao hinh anh, tac nhan doc véi té bao, chét
{rc ché tao mach, chit e ché kinaza (bao gdbm nhung khong chi giéi han & chét tic ché
KDR va TIE-2), chit diéu bién phén tir ddng kich thich hodc chat wrc ché diém kiém tra
mién dich (bao gdm nhung khong gi6i han &, khang B7.1, khang B7.2, khdng B7.3,
khang B7.4, khang CD28, khang B7RP1, CTLA4-Ig, khang CTLA-4, khang PD-1,
khang PD-L1, khang PD-L2, khang ICOS, khang LAG-3, khang Tim3, khang VISTA,
khang HVEM, khang BTLA, protein dung hgp LIGHT, khang CD137, khang CD137L,
khang OX40, khang OX40L, khang CD70, khang CD27, khang GALY, khang A2AR,
khéng KIR, khang IDO-1, khang CD20), chét diéu bién té bao tua/ chit diéu bién té bao
trinh dién khéng nguyén (bao gdm nhung khong gidi han &, khang thé khang CD40,
khang CD40 L, khang DC-SIGN, khang Dectin-1, khang CD301, khang CD303, khang
CD123, khang CD207, khang DNGRI1, khang CD205, khang DCIR, khang CD206,
khang ILT7), chét diéu bién cho thu thé nhu Toll (bao gbém nhung khéng gi6i han o,
khang TLR-1, khang TLR-2, khang TLR-3, khang TLR-4, khang TLR-4, khang TLR-
5, khang TLR-6, khang TLR-7, khang TLR-8, khdng TLR-9), phan tir phong bé phan tir
két dinh (bao gdbm nhung khong gidi han &, khang thé khang LFA-1, khang thé chon loc
khang E/L, chét tic ché phan tir nho), khéng thé khang xytokin hozc doan chirc ning ctia
n6 (bao gdm nhung khong gisi han &, khang thé khang IL-18, khang thé khang TNF,
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hodc khang thé khang I1-6/khang thé thu thé xytokin), tinh ddc véi té bao NK hodc té
bao T duoc dinh huéng dic hiéu kép (bao gdm nhung khdng gi6i han &, BiTE®), liéu
phap dua trén thy thé kham té bao T (Chimeric T Cell Receptor -CAR-T), liéu phap dua
trén thy thé t& bao T (T Cell Receptor -TCR), vacxin diéu tri ung thu, methotrexate,
cyclosporin, rapamycin, FK506, nhan hodc chit théng bao c6 thé phat hién, chat dbi
khang TNF, thudc chdng thip khép, thude 1am gién co, thubc giy mé, thude khang viém
khéng steroit (Non-Steroid Anti-Inflammatory Drug - NSAID), chét giam dau, cht giy
mé, chét 1am diu, chét gdy té cuc b, chét phong bé than kinh co, chat khéng khuén, chat
chéng vay nén, corticosteriot, steroit dé)ng hoa, erythropoietin, chét tao mién dich,
globulin mién dich, chét lam suy giam mién dich, hormon ting trudng, thudc thay thé
hormon, dugc ph?lm xa tri, chit chéng trAm cam, chét chéng loan than kinh, chat kich
thich, thudc hen, chit chu van beta, steroit dé hit, epinephrine hodc chét tuong tu,

xytokin, hozc chit ddi khang xytokin.

Theo mdt phuong 4n, phuong phap diéu tri bénh ung thu hodc phong ngira hozc
tc ché cac di can tir khéi u dugc mo ta trong ban mé ta nady, protein chi van thu thé
TRAIL ¢6 thé duoc st dung mot minh hodc phdi hop v6i mét hogc nhidu tic nhan bd
sung, vi dy, tAc nhan hda tri, tdc nhan xa tri hoac tac nhan sinh hoc. Theo mot sb phuong
an, tic nhan coé thé bao gém cidc chit sau: axit 13-cis-Retinoic; 2-CdA; 2-
Chlorodeoxyadenosine; 5-Azacitidine; 5-Fluorouracil; 5-FU; 6-Mercaptopurine; 6-MP;
6-TG; 6-Thioguanine; Abraxane; Accutane®; Actinomycin-D; Adriamycin®;
Adrucil®; Afinitor®; Agrylin®; Ala-Cort®; Aldesleukin; Alemtuzumab; ALIMTA;
Alitretinoin; Alkaban-AQ®; Alkeran®; axit All-transretinoic; Alpha Interferon;
Altretamine; Amethopterin; Amifostine; Aminoglutethimide; Anagrelide; Anandron®;
Anastrozole; Arabinosylcytosine; Ara-C Aranesp®; Aredia®; Arimidex®; Aromasin®;
Arranon®; Arsenic Trioxide; Arzerra™; Asparaginase; ATRA; Avastin®; Azacitidine;
BCG; BCNU; Bendamustine; Bevacizumab; Bexarotene; BEXXAR®; Bicalutamide;
BiCNU; Blenoxane®; Bleomycin; Bortezomib; Busulfan; Busulfex®; C225; Calcium
Leucovorin; Campath®; Camptosar®; Camptothecin-11; Capecitabine Carac™;
Carboplatin; Carmustine; Carmustine Wafer; Casodex®; CC-5013; CCI-779; CCNU;
CDDP; CeeNU; Cerubidine®; Cetuximab; Chlorambucil; Cisplatin; Citrovorum Factor;
Cladribine; Cortisone; Cosmegen®; CPT-11; Cyclophosphamide; Cytadren®;
Cytarabine; Cytarabine Liposomal; Cytosar-U®; Cytoxan®; Dacarbazine; Dacogen;
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Dactinomycin, Darbepoetin =~ Alfa; Dasatinib; Daunomycin; Daunorubicin;
Daunorubicin Hydrochloride; Daunorubicin Liposomal; DaunoXome®; Decadron;
Decitabine; Delta-Cortef®; Deltasone®; Denileukin; Diftitox; DepoCyt™;
Dexamethasone; Dexamethasone Acetate; Dexamethasone Sodium Phosphate;
Dexasone; Dexrazoxane; DHAD; DIC; Diodex; Docetaxel; Doxil®; Doxorubicin;
Doxorubicin Liposomal; Droxia™; DTIC; DTIC-Dome®; Duralone®; Duvelisib;
Efudex®; Eligard™; Ellence™; Eloxatin™; Elspar®; Emcyt®; Epirubicin; Epoetin
Alfa; Erbitux; Erlotinib; Erwinia L-asparaginase; Estramustine; Ethyol Etopophos®;
Etoposide; Etoposide Phosphate; Eulexin®; Everolimus; Evista®; Exemestane;
Fareston®; Faslodex®; Femara®; Filgrastim; Floxuridine; Fludara®; Fludarabine;
Fluoroplex®; Fluorouracil; Fluorouracil (cream); Fluoxymesterone; Flutamide; axit
Folinic; FUDR®; Fulvestrant; Gefitinib; Gemcitabine; Gemtuzumab ozogamicin;
Gemzar; Gleevec™; Gliadel® Wafer; GM-CSF; Goserelin; Granulocyte-Colony
Stimulating Factor (G-CSF); Granulocyte Macrophage Colony Stimulating Factor (G-
MCSF); Halotestin®; Herceptin®; Hexadrol; Hexalen®; Hexamethylmelamine; HMM;
Hycamtin®; Hydrea®; Hydrocort Acetate®; Hydrocortisone; Hydrocortisone Sodium
Phosphate; Hydrocortisone Sodium Succinate; Hydrocortone Phosphate; Hydroxyurea;
Ibrutinib; Ibritumomab; Ibritumomab Tiuxetan;, Idamycin®; Idarubicin Ifex®;
Interferon-alpha; Interferon-alpha-2b (PEG Conjugate); Ifosfamide; Interleukin-11 (IL-
11); Interleukin-2 (IL-2); Imatinib mesylate; Imidazole Carboxamide; Intron A®;
ipilimumab, Iressa®; Irinotecan; Isotretinoin; Ixabepilone; Ixempra™; KADCYCLA®;
Kidrolase (t) Lanacort®; Lapatinib; L-asparaginase; LCR; Lenalidomide; Letrozole;
Leucovorin; Leukeran; Leukine™; Leuprolide; Leurocristine; Leustatin™; Lirilumab;
Liposomal Ara-C; Liquid Pred®; Lomustine; L-PAM; L-Sarcolysin; Lupron®; Lupron
Depot®; Matulane®; Maxidex; Mechlorethamine; Mechlorethamine Hydrochloride;
Medralone®; Medrol®; Megace®; Megestrol, Megestrol Acetate; cac chit (rc ché
MEK; Melphalan; Mercaptopurine; Mesna; Mesnex™; Methotrexate; Methotrexate
Sodium; Methylprednisolone; Meticorten®; Mitomycin; Mitomycin-C; Mitoxantrone
M-Prednisol®; MTC; MTX; Mustargen®; Mustine; Mutamycin®; Myleran®;
Mylocel™; Mylotarg®; Navitoclax; Navelbine®; Nelarabine; Neosar®; Neulasta™;
Neumega®; Neupogen®; Nexavar®; Nilandron®; Nilotinib; Nilutamide; Nipent®;
Nitrogen Mustard Novaldex®; Nivolumab; Novantrone®; Nplate; Octreotide;
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Octreotide acetate; Ofatumumab; Oncospar®; Oncovin®; Ontak®; Onxal™;
Oprelvekin; Orapred®; Orasone®; Oxaliplatin; Paclitaxel; Paclitaxel Protein-bound;
Pamidronaté; Panitumumab; Panretin®; Paraplatin®; Pazopanib; Pediapred®; PEG
Interferon; Pegaspargase; Pegfilgrastim; PEG-INTRONT™; PEG-L-asparaginase;
PEMETREXED; Pembrolizumab; Pentostatin; Pertuzumab; Phenylalanine Mustard;
Pidilizumab; Platinol®; Platinol-AQ®; Prednisolone; Prednisone; Prelone®;
Procarbazine; PROCRIT®; Proleukin®; Prolifeprospan 20 véi Carmustine Implant;
Purinethol®; c4c chat trc ché BRAF; Raloxifene; Revlimid®; Rheumatrex®; Rituxan®;
Rituximab; Roferon-A®; Romiplostim; Rubex®; Rubidomycin hydrochloride;
Sandostatin®; Sandostatin LAR®; Sargramostim; Solu-Cortef®; Solu-Medrol®;
Sorafenib; SPRYCEL™; STI-571; STIVAGRA™, Streptozocin; SU11248; Sunitinib;
Sutent®; Tamoxifen Tarceva®; Targretin®; Tasigna®; Taxol®; Taxotere®;
Temodar®; Temozolomide Temsirolimus; Teniposide; TESPA; Thalidomide;
Thalomid®; TheraCys®; Thioguanine; Thioguanine Tabloid®; Thiophosphoamide;
Thioplex®; Thiotepa; TICE®; Toposar®; Topotecan; Toremifene; Torisel®;
Tositumomab; Trastuzumab; Treanda®; Tremelimumab; Tretinoin, Trexall™;
Trisenox®; TSPA; TYKERB®; Urelumab; VCR; Vectibix™; Velban®; Velcade®;
Venetoclax; VePesid®; Vesanoid®; Viadur™; Vidaza®; Vinblastine; Vinblastine
Sulfate; Vincasar Pfs®; Vincristine; Vinorelbine; Vinorelbine tartrate; VLB; VM-26;
Vorinostat; Votrient; VP-16; Vumon®; Xeloda®; Zanosar®; Zevalin™; Zinecard®;
Zoladex®; axit Zoledronic; Zolinza; hodc Zometa®, va/hodc tac nhan bét ky ma khong

duoc liét ké cu thé & ddy ma huéng dich theo cach twong ty.

Khi hai hodc nhiéu chit hodc nguyén tic dugc sir dung 1a mot phén cta ché do
didu tri két hop, chiing ¢6 thé dugc dung thong qua cliing con dudng dung hodc qua céc
duong ding khac nhau, & thoi diém vé co ban giéng nhau hodc khac nhau (vi dy, vé co
ban 1a ddng thoi, lién tiép, hodc theo ché do thay dbi). Khi cac chét hodc cic nguyén tic
duoc ding mdt cach ddng thoi théng qua cling dudng dung, ching co thé dugc dung &
cac dang bao ché duge phém khac nhau hodc cac ché phém khac nhau hodc mdt phén
ctia dang bao ché hodc duoc phim két hop, 14 15 rang d6i véi ngudi c6 hiéu biét trung

binh trong linh vuc k¥ thuit nay.

Tuong tu, khi hai hoac nhiéu hoat chit hoic nguyén tac duoc sir dung 1a mot phe“m

ctia ché dd didu tri két hop, mbi chét hodc nguyén téc c6 thé dugc ding véi ciing luong
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va theo cung ché d6 nhu dugc st dung khi chinh hop chit hozc nguyén tic dugc sir
dung, va su str dung két hop nhu vay cé thé hodc khéng thé dan dén tac dung hiép déng.
Tuy nhién, khi su st dung két hop cua hai hoac nhiéu hoat chét hozc nguyén tac din dén
hiéu qua hiép ddng, né ciing c6 thé lam giam lwong ctia mot, nhiéu hon mat, hoic tat ca
cac chét hoac nguyén tac duge st dung, trong khi vin dang duoc tic dung diéu tri mong
mudn. Pidu nay c6 thé, vi dy, hitu dung dé tranh, han ché hoic lam giam tac dung phu
bét ky khong mong mudn nao ma lién quan dén viéc ding mét hoic nhiéu chit hoic
nguyén tic khi chiung duge sir dung vé6i luong thong thuong clia ching, trong khi van

dat dugc hi€u qua dugc hoac diéu tri mong mudn.

Su hidu qua ctia ché do diéu tri dugc sir dung theo sang ché c¢6 thé duoc xac dinh
va/hodc theo cach da biét bat ky cho bénh hoac chung rdi loan lién quan, nhu rd rang
dbi v6i béc st 1am sang. Béc si 1am sang ciing c6 kha ning, khi thich hop va trong ting
truong hop, thay déi hodc diéu chinh ché d6 diéu tri, sao cho dat dugc hiéu qua diéu tri
mong mudn, dé tranh, giéi han hodc lam giam cic tic dung phu khong mong mudn,
va/hodc dé dat duge su can béng thich hop gitta viéc dat dugc hiéu qua diéu tri mong

muon va mat khac tranh, gigi han hodc lam giam céac tac dung phu khéng mong muon.

Thong thudng, ché d6 didu tri c6 thé duoc tiép tuc dén khi hidu qua diéu tri mong
mubn dat dugc va/hoic trong thoi gian dén khi hiéu qua diéu tri mong mubn duoc duy

tri. M6t 14n nita, di€u nay c6 thé dugc xac dinh bdi bac si lam sang.

Theo cac phuong an khac nhau, cac dugc phim chira mot hodc nhiéu cac protein
cht van thu thé TRAIL, & dang mdt minh hozc phéi hop véi céc tac nhan phong bénh,
cac tic nhan diéu tri, va/hodc céc chét mang dugc dung dugce dé xuat & day. Theo céac
phuong an khac nhau, cac vi du khong mang tinh giéi han vé viée str dung ctia cac duge
phérn duoc boce 10 ¢ day bao gém chén doén, phat hién va/hodc theo ddi ching roi loan,
phong ngtra, diéu tri, kiém soat va/hoic 1am thuyén giam hodc mdt hoic nhiéu tridu
ching ctia n6 va/hoac trong nghién ctru. Dang bao ché cua cac duong phém, o dang mét
minh hodc phéi hop vai cac tac nhan phong bénh, cac tdc nhan didu tri, va/hodc céc chit
mang dugc dung, la da biét d6i voi ngudi co hidu biét trung binh trong linh vuc ki thuat

nay (US 20090311253 Al).

Theo cac phuong an khac nhau, dugc pham bao ché c6 thé chira mot hodc nhicu

axit amin, mot hodc nhiéu polysacarit va/hodc polysorbat, va protein chu van thu thé
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TRAIL c6 mit véi ndng d6 trong khoang khoang 0,1 va 100 mg/ml, ké ca céc diém t6i
han (vi dy, 0,1-10, 1-10, 0,1-50, 1-50, 1-100, 10-100, 25-100, 25-50, hodc 50-100
mg/ml), trong d6 dugc pham 14 & d6 pH trong khoang 5,0 va 7,0, bao gdm ca cac diém
téi han (vi dy, pH khoang 5,0-6,0, 5,5-6,0, 5,0-6,5, 5,5-6,5, hodc 6,0-7,0). Theo mét
phuong 4n, it nhdt mot axit amin trong dang bao ché 1a histidin va c6 mat v6i ndng do
la khoang 10-20 mM, 10-15mM, 15-20mM, hodc khoang 15mM. Theo mdt phuong éan,
it nhit mot polysacarit trong dang bao ché 1a sucroza va cé mat véi ndng do 1a khoang
0-8,0% khdi luong/thé tich (w/v). Theo mét phuong an, polysorbat trong dang bao ché
1a polysorbat 80 va cé mit véi ndng d6 1a khoang 0-0,06% w/v. Theo mdt phuong 4n, it
nhit mot axit amin trong dang bao ché 14 arginin va c¢6 mit v6i ndng do 1a khoang 0-
1,5% w/v (vi dy, 0,5-1,5, 1,0-1,5, hodc 0,5-1,0 w/v). Theo mdt phuong an, protein chu
véan thu thé TRAIL c6 mit trong dang bao ché véi néng do6 1a khoang 0,1-100 mg/ml,
(vi dy, khoang 1-100 mg/ml, hodc khoang 1-15 mg/ml, hodc khoang 1-7,5 mg/ml, hodc
khoang 2,5-7,5 mg/ml, hodc khoang 5-7,5 mg/ml, hodc khoang 25-100 mg/ml, hodc
khoang 20-60 mg/ml, hodc khoang 25-50 mg/ml, hodc khoang 25 mg/ml, hodc khoang
50 mg/ml, hoac khoang 0,1-60 mg/ml, hodc khoang khoang 0,1-25 mg/ml, hoac khoang
1,0-60 mg/ml, hodc khoang 0,5-60 mg/ml, hodc khoang 0,1-2,0 mg/ml, hoac khoang
0,5-2,0 mg/ml, hodc khoang 1-5 mg/ml, hoac khoang 1-7,5 mg/ml, hoac khoang 1-15
mg/ml, hoac khoang 0,5 mg/ml, hodc khoang 1,0 mg/m).

Theo séng ché, cum tir "lugng hiru hi¢u" cé nghia 1a lugng cua protein chi van
TRAIL din dén su cai thién c6 thé théy duoce (vi dy, it nhét khoang 5%, 10%, 15%,
20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, hoic nhiéu hon tir
dudng gbe) trong mdt hodic nhiéu théng sb lién quan dén su loan chirc ning ctia TRAIL

hoac v&i bénh hodc ching rdi loan lién quan dén TRAIL.

Theo cac phuong 4n khac nhau, duge phim bao ché & dang nuée, dang dong kho,
ho#c dang dong kho va bu nude. Theo mot phuong an, dung dich hydrat hoa la dextroza
va/hodc nude mudi (vi dy, dextroza & néng d6 1a khoang 5% w/v va/hoac nudc mudi &
ndng d6 1a khoang 0,9% w/v). Theo mot phuong 4n, dugc phim bao ché chira khoang
15 mM histidin, khoang 0,03% (w/v) polysorbat 80, khoang 4% (w/v) sucroza, va
khoang 0,1-25 mg/ml protein cht vn thu thé TRAIL, hoic khoang 1-15 mg/ml protein
chti van thu thé TRAIL, va & pH khoang 6. Theo mét phuong an, dang bao ché con chtra

it nhat mot tac nhan bd sung.
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Theo cac phuong 4n khac nhau, dang bao ché duoc str dung chira khoang 25 mg/ml
protein chii van thu thé TRAIL, khoang 15 mM histidin, 0,03% polysorbat 80 (khi
luogng/thé tich, w/v), 4,0% sucroza (w/v), va pH khoang 6,0. Theo mot sb phuong an,
dang bao ché khong chira arginin. Theo mot ) phuong an, dang bao ché thé hién su n
dinh két dong-tan dong, su 4n dinh dang bao ché long va/hodc su 4n dinh cta dang bao
ché dong kho duge cai thién khong ngd, khi so véi cac dang bao ché khac chira cac

thanh phan hozc néng do khac.

Céc phuong phép dung tac nhan diéu tri dugc dé xudt & trong ban md ta nay bao
gbm, nhung khéng giéi han &, ding qua duong miéng, ding ngoai rudt (vi du, trong da,
trong co, trong bung, trong tinh mach va duéi da), duing ngoai mang cing, dung trong
khéi u, ding trong niém mac (vi dy, trong miii va qua miéng) va ding trong phdi (vi dy,
céc hop chit duoc sol khi duge ding véi may x6ng hit hodc may khi dung). Dang bao
ché cia cac duong phdm cho cac duong ding cu thé, va cac vat lidu va cac ky thuat can
cho céc phuong phép ding khac nhau da c6 va da biét véi ngudi cé hiéu biét trung binh
trong linh vuc k¥ thuat nay (US 20090311253 Al).

Theo céc phuong 4n khac nhau, cac ché do lidu c¢6 thé duoc diéu chinh dé mang
lai dép ing mong mudi t&i wu (vi du, dép ung diéu tri hoic phong ngira). Vi du, lidu
bolus don c6 thé dugc st dung, mot s6 lidu chia nho ¢6 thé duoc st dung theo thoi gian
hoic lidu c6 thé duoc giam hodc tang timg phan khi duge chi dinh trong tinh hudng diéu
tri khén cép. Theo mot s& phuong an, cac duoc phim ngoai dudng tiéu hoa duoc bao
ché & dang don vi liéu dé d& sir dung va déng nhét liéu dung. Thuat ngit “dang don vi
lidu” dé cap dén cac don vi riéng biét theo cach tu nhién thich hop & dang liéu luong
don vi cho d6i tuong dong vat c6 vu can duoc diéu tri; mdi mét don vi chira mot lugng
x4c dinh trude hoat chit dugc tinh toan dé tao ra tac dung didu tri mong mudn két hop

v6i chit mang duge dung can thiét.

Khoang vi du khong gidi han vé& luong hiru hiéu diéu tri hosic phong ngira cia
protein cht van thu thé TRAIL duoc dé xuat & day la khoang 0,1-100 mg/kg, (vi dy,
khoang 0,1-0,5, 0,1-1, 0,1-10, 0,1-20, 0,1-50, 0,1-75, 1-10, 1-15, 1-7,5, 1,25-15, 1,25-
7,5,2,5-1,5, 2,5-15, 5-15, 5-7,5,1-20, 1-50, 7-75, 1-100, 5-10, 5-15, 5-20, 5-25, 5-50, 5-
75, 10-20, 10-50, 10-75, hodc 10-100 mg/kg, hodc nff)ng do bat ky nao trong khoang
gitta d6). Theo mdt s6 phuong an, protein chii van thu thé TRAIL c6 mit trong duoc

phdm v6i ndng d6 hitu hidu diéu tri, vi dy, véi ndng d6 khoang 0,1-100 mg/ml (vi dy,
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khoang 0,1-0,5, 0,1-1, 0,1-10, 0,1-20, 0,1-50, 0,1-75, 1-10, 1-20, 1-50, 1-75, 1-100, 5-
10, 5-15, 5-20, 5-25, 5-50, 5-75, 10-20, 10-50, 10-75, hodc 10-100 mg/ml, hoic ndng
d6 bét ky trong khoang d6). Luu v rang cac gia tri lidu luong cé thé thay dbi theo loai
va mirc d6 nghiém trong cua tinh trang bénh cin lam thuyén giam. Ciing cin phai hiéu
ring ddi voi mdi ddi twong cu thé, ché d6 lidu dic trung c6 thé duge diéu chinh theo
thoi gian tiy thudc vao nhu ciu c4 nhan va quyét dinh chuyén mon ctia ngudi cho sir
dung hodc gidm sat viéc st dung ché phim, va khoéng lidu lwong néu trong ban md ta
nay chi nhidm muc dich vi du va khéng nhim gi¢i han pham vi hodc thuc tién cia ché

phim duoc bao hé.
Vi du thue hién sang ché

1. San xudt protein chii van thu thé TRAIL (sc TRAIL wt)
1.1 Chu triic polypeptit
A) Céc axit amin Metl — Gly20

Peptit tin hiéu Ig-Kappa, diém cit bang peptidaza tin hiéu gia dinh sau axit amin

Gly 20.
B) Céc axit amin GIln21 — Gly182

Vung xytokin hoa tan thir nhét ctia phéi tir TRAIL ctia nguoi (TRAIL, axit amin
120 - 281 cuia SEQ ID NO: 1).

C) Céc axit amin Gly 183 — Ser 190
Phan ti lién két peptit thir nhit ctia SEQ ID NO: 2.
D) Céc axit amin Argl91 — Gly351

Vung xytokin hoa tan thir hai ctia phdi tir TRAIL ctia ngudi  (TRAIL, céc axit
amin 121 - 281 ctia SEQ ID NO: 1).

E) Céc axit amin GIy352 — Ser359.
Phén tir lién két peptit thir hai ctia SEQ ID NO: 2.
F) Céc axit amin Arg360 — Gly520

Ving xytokin hoa tan thir ba ctia phdi tir TRAIL ctia ngudi (TRAIL, céc axit amin
121-281 cta SEQ ID NO: 1).

G) Céc axit amin Gly521 — Cys542
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Phén t lién két ban 1& ciia SEQ ID NO: 11.
H) Céc axit amin Pro543 - Lys760
Ving doan Fc ctia khang thé cia SEQ ID NO: 10.
Protein chu van thu thé TRAIL trén day dugc néu trong SEQ ID NO: 14.

Céc phan tir lién két da chi ra c6 thé duogc thay thé boi cac phan tir lién két dugc

wu tién khéc, vi dy, nhu duoc thé hién trong cac SEQ ID NO: 3-9.

Nén cht y rang phan tir lién két peptit thir nhit va phan tir lién két peptit thir hai
khéng can phai giéng nhau.

Trinh ty peptit tin hiéu (A) ¢6 thé dugc thay thé bai bat ki trinh tu khac thich hop,

vi dy, trinh tu peptit tin hi¢u ctia dong vat c6 vu.
1.2 Catxet gen ma hoa polypeptit

Gen tong hop ¢6 theé dugc toi vu vé mét sit dung codon ctia n6 dé biéu hién trong
céc t€ bao chu thich hgp, vi dy, cac té bao con trung hodc t€ bao dong vat c6 vi. Trinh

tu axit nucleic vu ti€n dugc néu trong SEQ ID NO: 16.

2. Biéu hién va tinh sach

Téch dong, biéu hién va tinh sach cac polypeptit dung hop

Céc protein dung hop néu trén dugc biéu hién tai t6 hop trong hai té bao cht nhan

chuan khac nhau:

pé phén tich so bd cac protein dung hgp chu véan thu thé TRAIL néu trén, cac té
bao Hek293T phat trién trong DMEM + GlutaMAX (GibCo) dugc b sung véi FBS
10%, 100 don vi/ml Penicillin va 100 [mu]g/ml Streptomycin dugc chuyén nhiém mot
cach nhanh chéng véi plasmit chira catxet biéu hién cho polypeptit dung hop va déu
chuén chon loc thich hop, vidy, catxet biéu hién chirc nang chira gen khéng blasticidine,
puromycin hodc hygromycin. Trong cac truong hop nay, khi nhiéu chudi polypeptit 1a
can thiét dé thu duoc san phém cudi cung, cac catxet biéu hién duoc két hop trén mot
plasmit hodc ndm trén cac plasmit khac nhau trong qua trinh chuyén nhiém. Dich ndi
nudi ciy té bao chira polypeptit dung hop tai t6 hop duoc thu ba ngay sau khi chuyén
nhi®m va duoc gan loc bang ly tim & 300 x g sau d6 loc qua loc v6 trung kich thudc

0,22 pm.
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Dé biu hién céc protein dung hop chi vén thu thé TRAIL & quy md 16n hon dé
ding in vivo, cac catxet ADN tong hop mi hoéa céc protein néu trén dugc chén vao cac
vecto biéu hién nhan chudn chita ddu chudn chon loc thich hop (vi duy, catxet biéu hién
chirc nang chira gen khang blasticidin, puromycin hodc hygromycin) va cac nhan t6 di
truyén thich hop dé tang cuong sb céc vi tri chén vé mit phién m3 trong hé gen cia té
bao chi. Céc vecto biéu hién dugce thdm dinh trinh ty dwoc dwa vao biang cach dién
chuyén vao céc té bao trimg chudt ddng Trung Qubc duoc tao huyén phu (CHO-S,
Invitrogen). Ap suat lya chon phii hgp duoc 4p dung ba ngay sau khi chuyén nhiém vao
céc t& bao chuyén nhidm. Céc té bao séng sét mang (cac) gen khang din xuét tir dugc
phuc héi béng cach nudi cdy sau do trong ap suét lua chon. Trén co s& su phat trién 6n
dinh cta cac bé té bao chon loc trong mdi truong dugc xac dinh vé mat héa hoc
(PowerCHO2-CD, Lonza) & 37°C va 7% CO2 trong mdy u lic theo quy dao (100
vong/phut, khoang lic 50mm), dich ndi riéng dugc phan tich bang cac thir nghiém
ELISA phat hién cac protein néu trén va cac bé té bao véi hiéu sudt dic hiéu cao nhat
duge md rong trong binh lac trude khi san xut protein (may lic theo quy dao, 100

vong/phut, khoang lic 50mm).

Dé san xuét protein quy md phong thi nghiém, cac bé té bao riéng dugc nudi cy
trong 7-12 ngay trong mdi trudng dugc xac dinh vé mit hoa hoc (PowerCHO2-CD,
Lonza) & 37°C va 7% CO2 trong 10 phan tung sinh hoc Wave 20/50 EHT (GE-
Healthcare). Méi trudng co ban 1a PowerCHO2-CD duge bd sung 4mM Glutamax. Mai
truong Wave duge bit diu v6i ndng d6 té bao séng 1a 0,3 dén 0,4 x 10e6 té bao/ml va
cac diéu kién sau day (cho 5 hodc 10 tai dung theo lit): tbc do lac 18 vong/phut, géc lic
7°, dong khi 0,2-0,3 L/phut, 7% CO2, 36,5°C. Trong khi Wave chay, moi trudng nudi
cly té bao dugc bd sung hai 1dn PowerFeed A (Lonza), thong thudng vao ngay thu 2
(20% luong bd sung) va ngay 5 (30% luong bd sung). Sau 1an bd sung thr hai, toc do
lic ting 1én 22 vong/phut, cling nhu gée lic tang 1én 14 8°.

Lo phan mg sinh hoc thuong dugc thu & khoang gitta ngay thir 7 dén ngay thir 12
khi kha ning séng cua té bao giam dudi 80%. Pau tién, dich ndi nudi cdy dugce loc gan
str dung h¢ loc theo chiéu sau thi cong (Millipore Millistak Pod, MCOHC 0,054m?). Céc
protein duogc gén Strep-tag, Avidin dugc thém vao ndng d6 cudi 12 0,5mg/L. Cubi cling,

dich ndi nuéi cdy chia protein dung hop chu van thu thé TRAIL duoc loc vo tring str
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dung bd loc trén nép chai (0,22pm, PES, Corning) va duoc luu & 2-8°C cho dén khi xir
ly tiép theo.

Dé tinh sach vé& mit ai luc, Streptactin Sepharoza dugc dua vao cot (nén gel 1 ml),
duoc 1am can bang véi 15 ml dém W (Tris-HCI 100 mM, NaCI 150 mM, pH 8,0) hoic
PBS pH 7,4 va dich ndi nuédi céy té bao duoc dua vao cot vai toe do dong 14 4 ml/phut.
Sau d6, cot duoc rira bang 15 ml dém W va polypeptit lién két duoc rira giai timg budce
béng cach thém 7 x 1 ml &&m E (Tris HCI 100 mM, NaCI 150 mM, Desthiobiotin 2,5
mM, pH 8,0). Theo céch khac, PBS pH 7,4 chtta 2,5 mM Desthiobiotin cé thé duoc su

dung cho budc nay.

Theo céch khac dbi v&i phuong phap dua trén Streptactin Sepharoza, su tinh sach
vé mit 4i luc duoc thuc hién str dung cot voi protein-A dugc ¢ dinh lam phéi tr ai luc
va hé sic ky Akta (GE-Healthcare). Vat liéu pha ran véi ai lue cao dbi véi vung FC ctua
protein dung hop dugc lya chon: MABSelect Sure™ (GE Healthcare). Tom lai, dich ndi
nudi ciy t& bao duoc gan loc duoc tai 1én c6t HiTrap MabSelectSure (CV=5ml) dugc
1am c4n bang trong dém rira 1 (Pi 20 mM, NaCl 95 mM, pH 7,2) khong vuot qua ti 1a
10mg protein dung hop trén ml nén cia ct. Cot duogc rira bang mudi thé tich cot (10CV)
cuia dém duoc can béng néu trén sau do 13 bdn 1an thé tich cot (4CV) ctia dém rira 2 (Pi
20mM, NaCl 95mM, pH 8,0) thanh protein té bao chi va ADN té bao chu tiéu dich. Cot
sau d6 duogc rira giai bang dém rira giai (Pi 20mM, NaCl 95mM, pH 3,5) va dich rta
giai dugc thu lai dén muoi phan véi mbi phan cé thé tich bang thé tich nén ctia cot (Sml).
M&i phin dugc trung hoa véi thé tich bing véi thé tich dém rira 2 néu trén. Véan toc
tuyén tinh duoc dat dén 150cm/gio va giit khong ddi trong subt phuong phap sic ki ai

luc néu trén.

Luong protein cua cac phan rira giai duoc dinh luong va céc phan nhiéu nhat dugc
c6 dac bang siéu loc va sau d6 dugce tinh sach bang séc ki loai kich thuée (Size Exclusion

Chromatography -SEC).

SEC dugc thuc hién trén cdt Superdex 200 10/300 GL hoac HiLoad 26/60 st dung
hé sic ki Akta (GE-Healthcare). Cac cot duoc lam cin béng véi nude mudi duge dém
phosphat va polypeptit dugc tinh sach vé mit 4i luc, duge cd ddc duge tai 1én cdt SEC
v6i thé tich mAu khong vuot qua 2 % (thé tich/thé tich) thé tich cot. Trong trudng hop
cac cot Superdex200 10/300 GL (GE Healthcare), ty 1¢ dong 1a 0,5ml trén phut duoc ap
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dung. Trong truong hop cot HiLoad 26/60 Superdex200, ty 1€ dong 1a 2,5 ml trén phut

dugc ap dung. Profin rira giai ctia polypeptit duge theo dai bang sy hap thu & 280 nm

Dé xé4c dinh khéi luong phan tir bidu kién cia polypeptit dung hop duogc tinh sach
trong céac diéu kién tu nhién, cot Superdex 200 duogc tai lén cac protein ti€u chuin cua
khdi lugng phan tir da biét. Dua trén thé tich rira giai ctia protein tiéu chudn, duong cong
tinh toan dugc dung so db va khéi luong phén tir biéu kién cta polypeptit dung hop tinh
sach duoc xac dinh. Ving FC chita c4c protein dung hop chi van thu thé TRAIL thuong
duoc rira giai tir c6t Supoerdex200 vé6i khbi lugng phan tir biéu kién cho homodime x4p

xi 1a 160-180 kDa.
3. Thit nghiém chét theo chwong trinh

Thir nghiém t& bao v&i dong té bao T Jurkat A3 thudng truc dwoc sir dung dé xac
dinh hoat tinh gy chét theo chuong trinh ctia protein dung hop cht van thu th TRAIL.
Céc té bao Jurkat duoc phat trién trong binh véi méi trudng RPMI 1640- + GlutaMAX
(GibCo) duoc b sung FBS 10%, 100 don vi/ml Penicillin va 100 pg/ml Streptomycin.
Trude thir nghiém, 100,000 té bao duoc cAy trén mdi giéng vao dia vi chudn d6 96 giéng.
Viéc thém cac ndng d6 khac nhau ctia cac peptit dung hop vao cac giéng duoc thuc hién
sau 3 gid «t & 37°C. Cac té bao dugc dung giai bang cach thém dém dung giai (HEPES
250 mM, MgCI2 50 mM, EGTA 10 mM, Triton-X-100 5%, DTT 100 mM, AEBSF 10
mM, pH 7,5) va cac dia dwoc dit trén nudc da trong 30 phut dén 2 gid. Su chét theo
chuong trinh dugc so sanh boi hoat tinh cua cac caspaza tang, vi du, Caspaza-3. Do d6,
su tach nén caspaza cu thé Ac-DEVD-AFC (Biomol) dugc str dung dé xac dinh murc d6
chét theo chuong trinh. Thuc té, hoat tinh caspaza tuwong quan véi phan trim t& bao chét
theo chuong trinh dugc xéc dinh vé mat hinh thai sau khi nhuém té bao véi propidi
iodua va Hoechst-33342. Bé cho thir nghiém hoat tinh caspaza, 20 ul dich dung giai té
bao duoc dua vao dia vi chudn d6 96 giéng. Sau khi thém 80 ul dém chira HEPES 50
mM, sucroza 1%, CHAPS 0,1%, Ac-DEVD-AFC 50 uM, va DTT 25 mM, pH 7,5, dia
duoc dua vao dau doc dia vi chuan do Tecan Infinite 500 va su tang mat do phat huynh

quang dugc theo ddi (budc séng kich thich 400 nm, budc séng phéat xa 505 nm).
3.1 Thir nghiém chét té bao

Dé x4c dinh su chét t bao trong cac té bao sacom sgi HT1080, 15,000 té bao duoc
cly vao dia 96 giéng qua dém trong moi truong RPM1 1640 + GlutaMAX (GibCo) duge
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b sung FBS 10 % (Biochrom). Cac té bao dugc o d6ng thoi v6i cycloheximide (Sigma)
& ndng dd cudi 1a 2,5 g/ml. Su chét t& bao dugc dinh luong bang cach nhudm véi dém
KV (tim tinh thé 0,5%, metanol 20%). Sau khi nhudm, céac giéng duoc rira bang nudc
va duge lam khé bang khong khi. Thudc nhudm duoc rira giai bang metanol va mat do

quang & 595 nm duoc do bing dau doc ELISA.
4. Thir nghiém 6n dinh/két tu
4.1 Nguyén tic phan tich két tu (Pinh nghia cho protein hoa tan)

Ham luong ctia cdc monome (tdp hgp trime xac dinh ctia cac modun lién két thu
thd TRAIL) va su két tu duoc x4c dinh bang SEC phén tich nhu dugc mé ta trong vi du
2. Cho muc dich cu thé nay, su phan tich dugc thuc hién trong dém chira cac néng do
mudi sinh 1y & pH sinh 1y (vi dy, NaCI 0,9%, pH 7,4; PBS pH 7,4). Su phan tich két tu
dién hinh duoc thuc hién trén ¢t Superdex200 (GE Healthcare). Cot nay phén tach cac
protein trong khoang gifta 10 dén 800 kDa.

Dé x4c dinh khdi Ivong phén tir biéu kién ctia polypeptit dung hop dugc tinh sach
trong céac diéu kién tu nhién, cot Superdex 200 duogc tai 1én céc protein tiéu chuén cua
khéi luong phan tir da biét. Dua trén thé tich rira giai clia protein tiéu chuén, dudng cong
tinh toan dugc v& so dd va khdi lwong phan tir biéu kién ciia polypeptit dung hop tinh

sach duoc tinh toan dua trén thé tich rira giai.

Su phén tich SEC cua cac protein tan, khong két tu, vi duy, TRAIL trime, thuong
thé hién dinh protein don khac biét & thé tich rira giai x4c dinh. Thé tich rira giai nay
tuong tmg v6i khdi lugng phan tir tw nhién bidu kién ctia protein cu thé va x4p xi bang

khéi luong phan tir 1i thuyét duge tinh trén co s trinh ty axit amin ban dau.

Néu su két tu protein xay ra, su phan tich SEC thé hién céc dinh protein bd sung
v6i thé tich luu thdp hon. Di véi TRAIL, su két tu cac protein hoa tan xdy ra theo cach
dic trung. Cac protein c6 xu hudng tao thanh cac oligome cuia "céc trime", tao thanh cac
noname (3 x 3) va 27me (3 x 9). Cac oligome nay dong vai trd lam mam két tu va ham
luong cac oligome cao co th8 dan dén sy két tu ciia protein. Cac cac oligome c6 khbi
luong phén tir va két tu rira giai trong thé tich ctia cot Superdex200 column va khéng

thé dugc phén tich bai SEC vé khéi luong phén tir tir nhién ctia ching.

Do su gy ra két tu (hoan toan), céc dang diéu ché duoc tinh sach ctia cac protein

dung hop TRAIL-SF t5t hon 1a nén chi chira cac protein trime xac dinh va chi chira
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luong rat thip protein duoc oligome hoa. Mirc két tu/oligome hoa ctia dang diéu ché
protein TRAIL-SF cu thé dwgc x4c dinh trén co sé phan tich SEC béng cach tinh toan
ving dinh ctia so dd OD280 cho phin trime va phan oligome/két tu xac dinh mdt cach
tuong tmg. Dua trén ving dinh tong, phén trim cta protein trime x4c dinh dugc tinh

toan nhu sau:
(% Ham lugng trime = [trime vung dinh] / [Téng ving dinh] x 100)

Dinh nghia v& protein hoa tan nhu dugc sit dung trong ban mé ta nay, mé ta dang
didu ché protein ctia protein TRAIL tinh sach trong dém véi cac ndng d6 mudi sinh 1y
& pH sinh ly ma chira ham lugng protein hoa tan xac dinh (tdp hop trime cla cac ving

TRAIL) > 90% trong dai ndng do protein dién hinh tir 0,2 dén 10,0 mg/ml.
5. Xac dinh thoi gian ban huy

MObi phan tir A-D duoc tao thanh tir hai polypeptit duge lién két ddng hoéa tri boi
cac lién két disulfit lién chudi. S6 cac glycosit va xystein ban 1 (tao ra cac lién két
disulfit lién chudi gifta céc protein) duoc kiém tra nhim x4c dinh hidu qua rang su thay

thé cac dic tinh nay c6 trén thoi gian ban huy cta cac hop chét nay.

Chudt NMRI cai duge didu tri biang 1,2 mg/kg bw va/hodc véi 4 mg/kg bw hop
chét cu thé dudi dang tiém liéu bolus don theo dudng trong tinh mach. M4u toan phan
duoc thu lai trude khi ap dung (trudc phan lidu), va t&i 168 gitr sau khi ding hop chat
kidm tra. Huyét thanh duoc chudn bi va cdc miu duge luu & —80 °C dén khi xac dinh
ndng d6 huyét thanh. Cé4c thong sb dugc dong duoc tinh toan str dung cac ndng d6 huyét
thanh trung binh va chuong trinh danh gia dugc dong PK Solutions Version 2.0 dé phan
tich dit liéu duoc dong khéng ngan (Summit Research Services, Montrose, CO). PK
Solutions 14 mg dung ty dong trén co s& phan mém Excel, ing dung ndy tinh toan céc
thong sb6 duoc dong tu dit li€u néng d6-thoi gian thu duge tir viée phén tich vi dy, cac
mau sinh hoc sau khi ding trong tinh mach hodc ngoai mach. PK Solutions tinh toan

cac két qua ma khoéng udc doan bat ki mo hinh ngan cu the nao.

Su dinh lugng cac phﬁn tor thir nghiém trong huyét thanh duogc thuc hién voi thir
nghiém ELISA phat hién cac cht van thu thé TRAIL riéng duoc thé hién trong bang 7,
ddc 1ap vé6i Strep-Tag, 1a mot phdn ciia cac phéan tir. So d6 chung dugc thé hién trén Fig.

18. Cac két qua duoc tom tit trong bang 7.
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Phén tir A (tao bai hai polypeptit cia SEQ ID NO:26) c6 hai xystein ban 1 (tao
thanh hai lién két disulfit lién chudi) va gbc N & vi tri 297 cta ving Fe (theo chi s6 EU),
dn dén su glycosul héa CH2 kiéu dai. Phén tir A ciing c6 céc glycosit & vi tri 168 va
337. Phan tir B (dugc tao bdi hai polypeptit cia SEQ ID NO: 19) c6 ba xystein ban 18
(tao thanh ba cac lién két disulfit lién chudi) (& cc vi tri 513, 519, va 522) va dot bién
N297S & vi tri 297 ciia ving Fe (theo chi s6 EU), din dén su glycosyl héa ciia ving
CH2. Phan tr B cling ¢6 cac glycosit & cac vi tri 168 va 337. Phan tir C (dugc tao boi
hai polypeptit ciia SEQ ID NO: 27) ¢6 ba xystein ban 1& (tao thanh ba lién két disulfit
lién chudi) va dot bién N297S & vi tri 297 cta ving Fc (theo chi sé EU), dan dén su
glycosyl héa ciia ving CH2. Ngoai ra, c6 glycosit & vi tri 168 (phén tir lién két 1), nhung
khong & vi tri 337 (phan tir lién két 2). Phan tit D (dugc tao bdi hai polypeptit cia SEQ
ID NO:28) ¢6 ba xystein ban 18 (tao thanh ba lién két disulfit lién chudi) va dot bién
N297S & vi tri 297 ctia ving Fc (theo chi s§ EU), din dén su glycosyl héa ctia viing
CH2. Ngoai ra, cac glycosit trén ca phan tir lién két 1 va phan tir lién két 2 (cac vi tri

168 va 337, mot cach twong ing) da duoc triét tiéu trong phan tir D.

D6 6n dinh in vivo (nhu duge danh gia bai thoi gian ban huy cta hop chét) ctia
phan tr B (ca cac phan tir lién két dugc glycosyl hoa, cac CH2 glycosit bi triét tiéu, va
viéc thém systein ban 1& thir ba) duoc ting cudng khi so sanh véi phan tr A. Ngoai ra,
su triét tidu tat ca cac glycosit tir hop chét (phan tir D) dan dén d6 6n dinh in vivo giam
va hiéu suét thip trong qua trinh bidu hién tam thoi. Phén tir C (phan tir lién két thir nhét
duoc glycosyl héa, phan tir lién két duge glycosyl héa, cac CH2 glycosit bi triét tiéu) da
chimg minh sy 6n dinh trung binh in vivo khi so sanh vé6i céc phén tir B va D (xem két
qua trong bang 7).

Bang 7: Céc két qua cta thir nghiém thoi gian bén hity ctia hop chit & chuét NMRI

Phan | Sévitri | Sécdc | Thoigian banhiy | Thoi gian ban hiy cudi
tr | glycosyl | xystein | cudi 4mg/kg, trong 1,2 mg/kg, trong tinh
héa ban lé tinh mach (gio) mach (gio)
A 6 2 23,1 17,7
B 4 3 33,94 28,28
C 2 3 21,03 -
D 0 3 8,81 -
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Céc két qua thir nghiém nay chimg minh rang su két hop viée glycosyl héa phan
ttr 1ién két (trong ca cac phan tir lién két 1 va 2) véi lién két disulfit lién chudi thu ba
(théng qua su bd sung xystein ban 18) va su deglycosyl hoa ctia ving CH2 trong ving

Fc din dén d6 6n dinh 16n hon in vivo trong cac phén tir theo sang ché.
6. Chirng minh hiéu lwc in vitro

6.1 Protein chu van thu thé TRAIL ctia SEQ ID NO: 19 tic ché su séng s6t té bao khdi

u ran va té bao mau nguoi in vitro

Céc té bao khéi u dwoc cdy & mat d6 10,000 té bao/giéng trong trong céc dia 96
giéng trong méi trudng khuyén nghi chira FBS 10% va dugc xir Iy bang protein cha van
thu thé TRAIL duoc tao boi hai polypeptit ¢6 trinh ty axit amin néu trong SEQ ID NO:
19 trong 24 gid & 37°C trong méi trudng 5% CO,, dugc 1am dm. Kha ning sdng clia té
bao sau d6 dugc danh gia str dung thudc thir CellTiter-Glo® nhu mé ta theo huéng dan
ctia nha san xuit (Promega; Madison, WI). Cac tri s6 ICso duoc xé4c dinh bang phan tich
hdi quy khong tuyén tinh dit liéu dap tmg nong do duoc chuén héa dén céc té bao dbi
chtng khéng xtr 1y. Cac vi du vé& cac dudong cong dap ung ndéng do cho céc té bao
Co0l0205, Jurkat va SKM-1 d chirg minh sy mit kha ning séng ctia té bao dé dap img
v&i protein chu van thu thé TRAIL duoc tao boi hai polypeptit ¢6 trinh tu axit amin néu
trong SEQ ID NO: 19 xur ly duoc thé hién trong Fig. 19. Bang 8 thé hién cac két qua ctia
cac dong té bao mau (A; (n=40; u lympho khong Hodgkin, NHL; bénh bach cau cip
dong tiy, AML; bénh bach cdu tao lympho bao cip tinh, ALL) va cac dong té bao khdi
uran (B; (n=44; caxinom phé)i té bao khong nhé, NSCLC; tuy; ung thu truc trang, CRC;
ung thu vu, BrCa; buéng tring, sacom so1; ddu va cb, H&N; ung thu phéi té bao nho,
SCLC) duoc xir Iy bang protein cha véan thu thé TRAIL dugc tao boi hai polypeptit c¢6
trinh ty axit amin néu trong SEQ ID NO: 19 trong 24 gi¢ va kha nang séng dugce danh
gia bdi CellTiter-Glo®. Céc tri s ICso thu dugc cho protein chu van thu thé TRAIL
duoc tao bdi hai polypeptit cé trinh tu axit amin néu trong SEQ ID NO: 19 hiéu qua

trung gian doi vdi kha nang song cta t€ bao khoi u duge thé hién.
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Bang 8
Hjéu luc cua protejn chu van thu th,é TRAIL cta SEQ ID NO: 19
doi véi cac dong t€ bao ung thu khoi u nguoi in vitro

) ) , SEQ ID NO:19
Dong té bao khoi u Loai khoi u ICs0 (ng/ml)
A
SU-DHL-8 NHL 1,36
NUDHL-1 NHL 6,50
OCI-Ly8 NHL 7,49
ULA NHL 8,44
OCI-Ly2 NHL 18,98
OCI-LY19 NHL 26,34
WSU-NHL NHL 31,60
OCI-Ly7 NHL 63,76
SU-DHL-5 NHL 82,07
OCI-Ly18 NHL 196,20
OCI-Lyl NHL 416,95
SU-DHL-16 NHL 545,55
SU-DHL-2 NHL 1000,00
WSU-DLCL2 NHL 1000,00
Toledo NHL 1000,00
OCI-LY3 NHL 1000,00
RL NHL 1000,00
SU-DHL-4 NHL 1000,00
U2932 NHL 1000,00
HT NHL 1000,00
RC-K8 NHL 1000,00
SKM-1 AML 0,95
PL-21 AML 10,67
EOL-1 AML 18,31
HL-60 AML 76,62
OCI-AML2 AML 124,32
UKE-1 AML 205,35
MV4-11 AML 312,55
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SET-2 AML 384,80
MOLM-13 AML 722,10

OCI-AMLS AML 1032,60
Kasumi-1 AML 1000,00
KG-1 AML 1000,00
OCI-AML3 AML 1000,00
SHI-1 AML 1000,00
SKNO-1 AML 1000,00
TF-1 AML 1000,00
THP-1 AML 1000,00
HEL AML 1000,00

Jurkat ALL 3,08

B
NCI-H847 NSCLC 14,53
NCI-H647 NSCLC 24,75
NCI-H2444 NSCLC 27,75
NCI-H2170 NSCLC 30,16
NCI-H460 NSCLC 36,85
NCI-H838 NSCLC 44,48
NCI-H1792 NSCLC 61,09
NCI-H2347 NSCLC 81,06
NCI-H1373 NSCLC 125,15
NCI-H522 NSCLC 259,87
NCI-H2110 NSCLC 314,20
NCI-H596 NSCLC 397,80
HCC4006 NSCLC 407,24
NCI-H2122 NSCLC 480,55
NCI-H1299 NSCLC 716,00
NCI-H1975 NSCLC - 741,50
HCC827 NSCLC 2824,50
NCI-H727 NSCLC 3178,00
NCI-H1944 NSCLC 4068,75
NCI-H1299 NSCLC 4214,87
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Calu-6 NSCLC 4757,00
NCI-H1693 NSCLC 5000,00
HCC2935 NSCLC 5000,00
A549 NSCLC 5000,00
NCI-H1395 NSCLC 5000,00
NCI-H2172 NSCLC 5000,00
Calu-1 NSCLC 5000,00
NCI-H441 NSCLC 5000,00
NCI-H23 NSCLC 5000,00
NCI-H661 NSCLC 5000,00
NCI-H1650-GFP NSCLC >3
BxPC3 Tuyén tuy 16,00
Capan-1 Tuyén tuy 393,00
MIA PaCa-2 Tuyén tuy 158,00
PANC-1 Tuyén tuy >1000
SwW48 CRC 6,10
Colo205 CRC 1,30
SW480 CRC 132,00
HCT 116-GFP CRC 337,00
HCC38 BrCa 3,00
HCC1569 BrCa 219,00
MCF7 BrCa >3000
MDA-MB-231 BRCa 235,00
HeyA8-GFP Budng trimg 141,00
Fadu-GFP H&N >3
HT-1080 Sacom soi 377,00
NCI-H211 SCLC 72,58

khéi u @ gay chét té bao
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6.2 Protein cht van thu thé TRAIL cta SEQ ID NO: 19 hiép ddng v&i cac chit chéng

Céc t& bao khédi u duoc cdy & mat d6 10,000 té bao/giéng trong cac dia 96 giéng
trong mdi trudng khuyén nghi chira FBS 10% va cuing dugc xtr Iy bang protein chii van
thu thé TRAIL dugc tao bai hai polypeptit ¢6 trinh tw axit amin néu trong SEQ ID NO:
19 va venetoclax (ABT-199), navitoclax (ABT-263) hodc docetaxel (DTX) trong 24 gio
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& 37°C trong mdi trudng 5% CO», duoc lam 4m. Kha ning sdng ciia té€ bao sau d6 duoc
danh gia str dung thudc thir CellTiter-Glo® nhw m6 ta theo hudng din ctia nha san xuat.
Maiu doc 14p Bliss (Wong et al., 2012; Mol. Cancer Ther. 11:1026-1035; Bernebaum,
1981 Adv. Cancer Res. 35:269-335; Borisy ef al, 2003 Proc. Natl. Acad. Sci. USA
100:7977-7982) dugc st dung dé danh gia hoat tinh két hop, véi cac sb nguyén am chi
su dbi khang, gia tri bang khong chi hoat tinh bb sung, va céc s6 nguyén duong chi su
hiép ddng. Céc diém sb Bliss dugc tinh toan cho mdi sur két hop vé bang lidu va dugc
dung nap dé dua ra gia tri “tdng Bliss”. Vi du vé su chét té bao khéi u hiép ddng gay ra
béi viee ddng didu tri cac t& bao khdi u ngudi v6i protein chii van thu thé TRAIL duoc
tao bai hai polypeptit co trinh tu axit amin néu trong SEQ ID NO:19 va venetoclax,
navitoclax hodc DTX, véi tong Bliss lién quan duoc thé hién trong cac Fig. 20(A-C).
Céc tong Bliss duge x4c dinh cho cc dang phéi hop ctia nhidu dong té bao khéi u duge

minh hoa trong bang 9.

Bang 9. Su danh gia su hiép déng Bliss ctia viéc tiéu diét t& bao boi protein chu van
thu thé TRAIL ctia SEQ ID NO:19 phéi hop véi DTX & cac dong té bao NSCLC (A)

va venetoclax hodc navitoclax & cac dong té bao NHL & AML (B) in vitro

L Téng Bliss L Tbéng Bliss Téng Bliss
Dongﬁt‘e bao (SEQ ID Dongit.e bao (SEQID (SEQ ID
khoi u NO:19 + DTX) khoi u NQ:19+ NQ:19+
venitoclax) navitoclax)
LGO0552 748.,2 WSU-DLCL2 1292 560
NCI-H522 5491 SU-DHL-4 898 617
NCI-H647 452 OCI-AML3 831,9 456,4
NCI-H727 4294 OCI-AMLS 7778 174,5
NCI-H1373 387,1 U2932 736,2 636,1
NCI-H596 261 PL-21 600,8 2449
HCC2935 2242 ULA 343,8 79,4
NCI-H2347 154 OCI-Lyl18 309,8 8,3
NCI-H2444 135 MV4;11 301,1 351
A549 118,1 RL 286,1 446,7
NCI-H23 70,6 MOLM-13 270,6 264.,8
NCI-H847 64,2 SKM-1 2229 88,1
HCC4006 15,75 OCI-Lyl 218.,8 69,1
NCI-H2170 -97,1 SU-DHL-16 217,5 142,5
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LG0567 -105,2 OCI-AMI2 160,2 145,5
HCC2935 -183 OCI-Ly8 154,9 177
HCC827 -292.8 THP-1 152,7 43,1
NCI-H661 -344,5 OCI-Ly3 146,5 -242.2
NCI-H441 -362 OCI-Ly2 145 127,2
NCI-H1395 -512 OCI-Ly19 114,9 37,3
NCI-H1944 -565 SKNO-1 104,7 -138,9
NCI-H1693 -584 UKE-1 80,5 28,9
Calu-6 -628,7 WSU-NHK 79,8 84
LG0481 -803 EOL-1 69,7 -6,3
NCI-H2172 -1404 SU-DHL-2 53,5 -31,8
Toledo 51,4 -68,2
HEL 21,5 -92,4
NuDHL-1 -28.,4 18,7
TF-1 -100,6 -50,2
RC-KS8 -131 -68
HT -173 12,1
HL-60 -176 -112,7
SHI-1 -208,4 -122,6
SU-DHL-8 -210,6 -37
SU-DHL-5 -233,8 -280,6
SET-2 -248.,4 71,2
KG-1 -260 -20,3
Kasumi-1 -356,4 -241,2

7. X 1y v6i protein chii van thu thé TRAIL cia SEQ ID NO:19 ic ché sw phat
trién ciia khéi u in vivo

Hiéu qua ctia protein chii vén thu thé TRAIL dugc tao bai hai polypeptit c6 trinh
tu axit amin néu trong SEQ ID NO:19 dbi v6i su phét trién ctia khdi u dugc danh gia &
khéi u ghép khac loai dudi da Colo205 (truc trang), SKM-1 (bénh bach ciu cip dong
tay), va H460LM (phdi t& bao khong nho) dugc cay & chudt cai SCID (Charles Rivers
Laboratories; Wilmington, MA). Mét cach vén tat, cac t& bao ung thu nguoi duge ching
dudi da vao suon phia sau bén phai cta chudt cai SCID vao ngay thtr nghiém thir 0.
Viéc dung protein chu van thu thé TRAIL ctia SEQ ID NO:19 (0,3, 1, hodc 3 mkd duoc
phén lidu IV, QDx5 hodc IP, Q2Dx5 nhu di néu) duoc bat dau & thoi diém khép kich
thude. Thé tich khdi u duoc do trong thoi gian thir nghiém dén khi thé tich khéi u trung
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binh trong mdi nhém dat duoc diém t6i han >2000 mm? cho Colo205 va SKM-1 hodc
>2500 mm? cho H460LM. Céc két qua duoc thé hién trong cac Fig. 21-23. Viéc ding
protein chu vén thu thé TRAIL duogc tao boi hai polypeptit ¢6 trinh ty axit amin néu
trong SEQ ID NO:19 gay ra su (rc ché phat trién khdi u dang ké & cac mau khéi u ghép
khac loai Colo205, SKM-1, va H460LM.

Hiéu qua cua protein chi van thu thé TRAIL dugc tao boi hai polypeptit ¢6 trinh
ty axit amin néu trong SEQ ID NO:19 déi v6i su phat trién khdi u ciing dwoc danh gia
& cac mau ghép khéc loai 14y tir bénh nhan CTG-0069 (truc trang), CTG-0167 (NSCLC),
CTG-0293 (tuy), CTG-0714 (sacom), CTG-0136 (thuc quan), CTG-485 (da day), va
CTG-0785 (sacom Ewing) duoc cdy & chudt cai NSG (Champions Oncology;
Hackensack, NJ). Mot cach van tit, cac doan khdiu duoc truyén dudi da dén vung sudn
sau bén phai cta chudt cai NSG vao ngay thir nghiém thir 0. Viéc dung protein chu van
thu thé TRAIL duoc tao béi hai polypeptit c¢é trinh ti axit amin néu trong SEQ ID NO:
19 (3 mkd duogc phan lidu IP, Q2Dx5) dugc bit dau ¢ thoi diém khép kich thude. Thé
tich khéi u duge do trong thdi gian thir nghiém dén khi thé tich khdi u trung binh trong
mdi nhém dat duge didm t6i han >2000 mm? hodc 60 ngay. Cac két qua duoc thé hién
trong cac Fig. 24(A-G). Viéc dung protein chu van thu thé TRAIL duogc tao boi hai
polypeptit c6 trinh tu axit amin néu trong SEQ ID NO: 19 gy ra su trc ché phat trién
khéi u dang ké & cac mau PDX CTG-0069 (truc tring), CTG-0167 (NSCLC), CTG-
0293 (tuyén tuy), CTG-0714 (sacom), CTG-0136 (thuc quin), CTG-485 (da day), va
CTG-0785 (sacom Ewing).
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YEU CAU BAO HO
1. Protein chi van thu thé TRAIL chia polypeptit c6 trinh tw axit amin néu trong SEQ
ID NO: 19.

2. Protein chii van thu thé TRAIL chita dime ctia hai polypeptit c6 trinh ty axit amin néu
trong SEQ ID NO: 19.

3. Protein cht van thu th8 TRAIL theo diém 1, trong d6 mét hodc nhidu gdc asparagin

& cac vi tri 168 va 337 cia polypeptit nay dugc N-glycosyl hoa.

4. Protein cht van thu thé TRAIL theo diém 1, trong do6 cac géc asparagin & cac vi tri

168 va 337 clia polypeptit nay déu dugc N-glycosyl héa.

5. Protein chu vén thu thé TRAIL theo diém 1, trong d6 polypeptit nay con dugc bién

d6i tiép sau khi dich ma.

6. Protein cht vén thu th TRAIL theo diém 5, trong do su bién ddi sau dich mi bao

gbm sur bién ddi cua glutamin dAu N thanh pyroglutamat.

7. Duogc phém chira protein cht van thu thé TRAIL theo diém 1 va mot hodc nhiéu céc

chit mang, chét pha lodng, t4 dugc va/hoac chét bd tro duoc dung.

8. Phan tir axit nucleic ma hoa protein chi van thu thé TRAIL theo diém 1.

9. Vecto biéu hién chtra phan tir axit nucleic theo diém 8.

10. Té bao phan lap chira phéan tir axit nucleic theo diém 8.

11. Té bao theo diém 10, trong do té bao nay 14 té bao nhan chuén.

12. Té bao theo diém 10, trong d6 t& bao nay Ia té bao dong vat c6 vi.

13. Té bao theo diém 10, trong d6 té bao nay 1a té bao trimg chudt ddng Trung Qudc.

14. Protein ch van thu thé TRAIL theo diém 2, trong d6 hai polypeptit nay duge lién
két ddng héa tri thong qua ba lién két disulfit lién chudi dugc tao thanh gitta céc gbc

xystein s6 513, 519 va 522 cua mdi polypeptit.
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15. Protein chu van thu thé TRAIL theo diém 14, trong d6 mot hoac nhiéu géc asparagin

& céac vi tri 168 va 337 cua polypeptit nay dugc N-glycosyl hoa.

16. Protein cha van thu thé TRAIL theo diém 15, trong d6 cac gdc asparagin & cac vi tri

168 va 337 ctia polypeptit nay déu duoc N-glycosyl hoa.

17. Protein cht van thu thé TRAIL theo diém 15, trong &6 médt hodc nhidu polypeptit

nay dugc bién doi tiép sau khi dich ma.

18. Protein chu van thu thé TRAIL theo diém 17, trong do su bién d6i sau dich ma bao

gdm su bién dbi cta glutamin diu N thanh pyroglutamat.

19. Duoc pham, trong d6 duoc phim nay chira protein cht van thu thé TRAIL theo diém
14 va mot hodc nhidu cac chit mang, chit pha loding, t4 dugc va/hodc chit bd tro duogc

dung.
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DANH MUC TRINH TU

<110> ABBVIE INC.
APOGENIX AG
<120> PROTEIN CHU VAN THU THE TRAIL VA.DUQC PHAM CHUA PROTEIN NAY
<130> 566215: BBI-999PC
<140> PCT/US2015/27270
<141> 2015-04-23
<150> 61/983,152
<151> 2014-04-23
<160> 31
<170> PatentIn phién ban 3.5
<210> 1
<211> 281
<212> PRT
<213> Ngudi hién dai
<220>
<221> Ngudn
<223> /ghi chu="TRAIL cua ngudi"
<400> 1
Met Ala Met Met Glu Val Gln Gly Gly Pro Ser Leu Gly Gln Thr Cys
1 5 10 15
Val Leu Ile Val Ile Phe Thr Val Leu Leu Gln Ser Leu Cys Val Ala
20 25 30
Val Thr Tyr Val Tyr Phe Thr Asn Glu Leu Lys Gln Met Gln Asp Lys
35 40 45
Tyr Ser Lys Ser Gly Ile Ala Cys Phe Leu Lys Glu Asp Asp Ser Tyr

50 55 60



Trp

65

Lys

Glu

Leu

Thr

Lys

145

His

His

Gln

Tyr

Ser

225

Ser

Phe

Ser

Asp

Trp

Glu

Val

Arg

130

Ala

Ser

Glu

Glu

Ile

210

Ala

Ile

Val

Phe

Pro

Gln

Thr

Arg

115

Gly

Leu

Phe

Lys

Glu

195

Tyr

Arg

Tyr

Ser

Phe

275

Asn

Leu

Ile

100

Glu

Arg

Gly

Leu

Gly

180

Ile

Lys

Asn

Gln

Val

260

Gly

Asp

Arg

85

Ser

Arg

Ser

Arg

Ser

165

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Glu

70

Gln

Thr

Gly

Asn

Lys

150

Asn

Tyr

Glu

Thr

Cys

230

Gly

Asn

Phe

Glu

Leu

Val

Pro

Thr

135

Ile

Leu

Tyr

Asn

Ser

215

Trp

Ile

Glu

Leu

Ser

Val

Gln

Gln

120

Leu

Asn

His

Ile

Thr

200

Tyr

Ser

Phe

His

Val

280

27533

Met Asn

Arg Lys

90
Glu Lys
105

Arg Val

Ser Ser

Ser Trp

Leu Arg

170
Tyr Ser
185

Lys Asn
Pro Asp
Lys Asp
Glu Leu

250
Leu Ile

265

Gly

-55-

Ser

75

Met

Gln

Ala

Pro

Glu

155

Asn

Gln

Asp

Pro

Ala

235

Lys

Asp

Pro

Ile

Gln

Ala

Asn

140

Ser

Gly

Thr

Lys

Ile

220

Glu

Glu

Met

Cys

Leu

Asn

His

125

Ser

Ser

Glu

Tyr

Gln

205

Leu

Tyr

Asn

Asp

Trp

Arg

Ile

110

Ile

Lys

Leu

Phe

190

Met

Leu

Gly

Asp

His

270

Gln

Thr

95

Ser

Thr

Asn

Ser

Val

175

Arg

Val

Met

Leu

Arg

255

Glu

Val
80

Ser
Pro
Gly
Glu
Gly
160
Ile
Phe
Gln
Lys
Tyr
240

Ile

Ala



<210>

<211>

<212>

<213>

<220>

<221>

<223>

<400>

27533

PRT

Trinh tu nhén tao

Ngudn

/ghi chi="M6 td trinh ty nhan tao:

2

Gly Ser Gly Ser Gly Asn Gly Ser

1

<210>

<211>

<212>

<213>

<220>

<221>

<223>

<400>

5

PRT

Trinh ty nhan tao

Ngudn

/ghi chG="M6é ta& trinh tu nhan tao:

3

Gly Ser Gly Ser Gly Ser Gly Ser

1

<210>

<211>

<212>

<213>

<220>

<221>

<223>

5

PRT

Trinh ty nhén tao

Ngudn

/ghi chi="Mé ta trinh tu nhan tao:
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<400>

27533

4

Gly Gly Ser Gly Ser Gly Ser Gly

1

<210>

<211>

<212>

<213>

<220>

<221>

<223>

<400>

5
5
6
PRT

Trinh ty nhan tao

Ngudn

/ghi chu="M6 ta trinh tu nhan tao:

5

Gly Gly Ser Gly Ser Gly

1

<210>

<211>

<212>

<213>

<220>

<221>

<223>

<400>

5

PRT

Trinh ty nhén tao

Ngudn

/ghi chi="M6 ta trinh tu nhan tao:

6

Gly Gly Ser Gly

1

<210>

<211>

<212>

<213>

7
8
PRT

Trinh tu nhan tao
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<220>

<221> Ngudn

<223> /ghi chu="M6 ta trinh ty nhan tao:

<400> 7

Gly Gly Ser Gly Asn Gly Ser Gly
1 5

<210> 8

<211> 8

<212> PRT

<213> Trinh tu nhan tao

<220>

<221> Ngudn

<223> /ghi chu="Mé ta trinh tuy nhan tao:

<400> 8

Gly Gly Asn Gly Ser Gly Ser Gly
1 5

<210> 9

<211> 6

<212> PRT

<213> Trinh tu nhan tao

<220>

<221> Ngudn

<223> /ghi cht="M6 ta trinh ty nhén tao:

<400> 9
Gly Gly Asn Gly Ser Gly
1 5

<210> 10
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<211> 218

<212> PRT

<213> Trinh ty nhén tao

<220>

<221> Ngudn

<223> /ghi chu="M6 ta trinh tu nhan tao: Polypeptit khung Fc tdéng hop"
<400> 10

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

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
20 25 30
Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
35 40 45
Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
50 55 60
Glu Gln Tyr Ser Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
65 70 75 80
His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
85 90 95
Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
100 105 110
Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
115 120 125
Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
130 135 140
Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn
145 150 155 160

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

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn

180 185 190

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr

195 200 205

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

210 215

<210>

<211>

<212>

<213>

<220>

<221>

<223>

<400>

11
22
PRT

Trinh tu nhén tao

Ngudn
/ghi chi="M6 ta& trinh tu nhan tao: Peptit ban 1& téng hop"

11

Gly Pro Gly Ser Ser Ser Ser Ser Ser Ser Gly Ser Cys Asp Lys Thr

1

5 10 15

His Thr Cys Pro Pro Cys

<210>

<211>

<212>

<213>

<220>

<221>

<223>

<400>

20
12
20
PRT

Trinh ty nhan tao

Ngudn
/ghi chu="M6 ta trinh tu nhan tao: peptit tin hiéu tdéng hop"

12

Met Glu Thr Asp Thr Leu Leu Val Phe Val Leu Leu Val Trp Val Pro
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Ala Gly Asn Gly
20
<210> 13
<211> 15
<212> PRT
<213> Trinh ty nhéan tao
<220>
<221> Ngudn
<223> /ghi chd="M6 ta trinh tu nhan tao: peptit lién két cdu nbdi strep-
tag + serine"

<400> 13
Ser Ser Ser Ser Ser Ser Ala Trp Ser His Pro Gln Phe Glu Lys

1 5 10 15

<210> 14

<211> 760

<212> PRT

<213> Trinh ty nhan tao

<220>

<221> Ngudn

<223> /ghi chu="M6 ta trinh ty nhan tao: polypeptit dung hgp chudi
don téng hop"

<400> 14
Met Glu Thr Asp Thr Leu Leu Val Phe Val Leu Leu Val Trp Val Pro

1 5 10 15

Ala Gly Asn Gly Gln Arg Val Ala Ala His Ile Thr Gly Thr Arg Gly‘
20 25 30

Arg Ser Asn Thr Leu Ser Ser Pro Asn Ser Lys Asn Glu Lys Ala Leu

35 40 45
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Gly

Leu

65

Gly

Ile

Lys

Asn

Gln

145

Val

Gly

Ala

Pro

Glu

225

Asn

Gln

Arg

50

Ser

Phe

Lys

Tyr

Ser

130

Gly

Thr

Ala

Ala

Asn

210

Ser

Gly

Thr

Lys

Asn

Tyr

Glu

Thr

115

Cys

Gly

Asn

Phe

His

195

Ser

Ser

Glu

Tyr

Ile

Leu

Tyr

Asn

100

Ser

Trp

Ile

Glu

Leu

180

Ile

Lys

Arg

Leu

Phe

260

Asn

His

Ile

85

Thr

Tyr

Ser

Phe

His

165

Val

Thr

Asn

Ser

Val

245

Arg

Ser

Leu

70

Tyr

Lys

Pro

Lys

Glu

150

Leu

Gly

Gly

Glu

Gly

230

Ile

Phe

Trp

55

Arg

Ser

Asn

Asp

Asp

135

Leu

Ile

Gly

Thr

Lys

215

His

His

Gln

Glu

Asn

Gln

Asp

Pro

120

Ala

Lys

Asp

Ser

Arg

200

Ala

Ser

Glu

Glu

27533

Ser

Gly

Thr

Lys

105

Ile

Glu

Glu

Met

Gly

185

Gly

Leu

Phe

Lys

Glu

265

Ser

Glu

Tyr

90

Gln

Leu

Tyr

Asn

Asp

170

Ser

Arg

Gly

Leu

Gly

250

Ile

-62-

Arg

Leu

75

Phe

Met

Leu

Gly

Asp

155

His

Gly

Ser

Arg

Ser

235

Phe

Lys

Ser

60

Val

Arg

Val

Met

Leu

140

Arg

Glu

Asn

Asn

Lys

220

Asn

Tyr

Glu

Gly

Ile

Phe

Gln

Lys

125

Tyr

Ile

Ala

Gly

Thr

205

Ile

Leu

Tyr

Asn

His

His

Gln

Tyr

110

Ser

Ser

Phe

Ser

Ser

190

Leu

Asn

His

Ile

Thr

270

Ser

Glu

Glu

95

Ile

Ala

Ile

Val

Phe

175

Arg

Ser

Ser

Leu

Tyr

255

Lys

Phe

Lys

80

Glu

Tyr

Arg

Tyr

Ser

160

Phe

Val

Ser

Trp

Arg

240

Ser

Asn



Asp

Pro

Ala

305

Lys

Asp

Ser

Arg

Ala

385

Ser

Glu

Glu

Ile

Ala

465

Ile

Lys

Ile

290

Glu

Glu

Met

Gly

Gly

370

Leu

Phe

Lys

Glu

Tyr

450

Arg

Tyr

Gln

275

Leu

Tyr

Asn

Asp

Ser

355

Arg

Gly

Leu

Gly

Ile

435

Lys

Asn

Gln

Met

Leu

Gly

Asp

His

340

Gly

Ser

Arg

Ser

Phe

420

Lys

Tyr

Ser

Gly

Val

Met

Leu

Arg

325

Glu

Asn

Asn

Lys

Asn

405

Tyr

Glu

Thr

Cys

Gly

485

Gln

Lys

Tyr

310

Ile

Ala

Gly

Thr

Ile

390

Leu

Tyr

Asn

Ser

Trp

470

Ile

Tyr

Ser

295

Ser

Phe

Ser

Ser

Leu

375

Asn

His

Ile

Thr

Tyr

455

Ser

Phe

Ile

280

Ala

Ile

Val

Phe

Arg

360

Ser

Ser

Leu

Tyr

Lys

440

Pro

Lys

Glu

27533

Tyr

Arg

Tyr

Ser

Phe

345

Val

Ser

Trp

Arg

Ser

425

Asn

Asp

Asp

Leu

Lys

Asn

Gln

Val

330

Gly

Ala

Pro

Glu

Asn

410

Gln

Asp

Pro

Ala

Lys

490
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Tyr

Ser

Gly

315

Thr

Ala

Ala

Asn

Ser

395

Gly

Thr

Lys

Ile

Glu

475

Glu

Thr

Cys

300

Gly

Asn

Phe

His

Ser

380

Ser

Glu

Tyr

Gln

Leu

460

Tyr

Asn

Ser

285

Trp

Ile

Glu

Leu

Ile

365

Lys

Arg

Leu

Phe

Met

445

Leu

Gly

Asp

Tyr

Ser

Phe

His

Val

350

Thr

Asn

Ser

Val

Arg

430

Val

Met

Leu

Arg

Pro

Lys

Glu

Leu

335

Gly

Gly

Glu

Gly

Ile

415

Phe

Gln

Lys

Tyr

Ile

495

Asp

Asp

Leu

320

Ile

Gly

Thr

Lys

His

400

His

Gln

Tyr

Ser

Ser

480

Phe



Val

Phe

Ser

Pro

545

Lys

Val

Asp

Tyr

Asp

625

Leu

Arg

Lys

Asp

Lys

705

Ser

Phe

Ser

530

Glu

Asp

Asp

Gly

Ser

610

Trp

Pro

Glu

Asn

Ile

690

Thr

Val

Gly

515

Gly

Leu

Thr

Val

Val

595

Ser

Leu

Ala

Pro

Gln

675

Ala

Thr

Thr

500

Ala

Ser

Leu

Leu

Ser

580

Glu

Thr

Asn

Pro

Gln

660

Val

Val

Pro

Asn

Phe

Cys

Gly

Met

565

His

Val

Tyr

Gly

Ile

645

Val

Ser

Glu

Pro

Glu

Leu

Asp

Gly

550

Ile

Glu

His

Arg

Lys

630

Glu

Tyr

Leu

Trp

Val

710

His

Val

Lys

535

Pro

Ser

Asp

Asn

Val

615

Glu

Lys

Thr

Thr

Glu

695

Leu

Leu

Gly

520

Thr

Ser

Arg

Pro

Ala

600

Val

Tyr

Thr

Leu

Cys

680

Ser

Asp

27533

Ile

505

Gly

His

Val

Thr

Glu

585

Lys

Ser

Lys

Ile

Pro

665

Leu

Asn

Ser

Asp

Pro

Thr

Phe

Pro

570

Val

Thr

Val

Cys

Ser

650

Pro

Val

Gly

Asp
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Met

Gly

Cys

Leu

555

Glu

Lys

Lys

Leu

Lys

635

Lys

Ser

Lys

Gln

Gly

715

Asp

Ser

Pro

540

Phe

Val

Phe

Pro

Thr

620

Val

Ala

Arg

Gly

Pro

700

Ser

His

Ser

525

Pro

Pro

Thr

Asn

Arg

605

Val

Ser

Lys

Glu

Phe

685

Glu

Phe

Glu

510

Ser

Cys

Pro

Cys

Trp

590

Glu

Leu

Asn

Gly

Glu

670

Tyr

Asn

Phe

Ala

Ser

Pro

Lys

Val

575

Tyr

Glu

His

Lys

Gln

655

Met

Pro

Asn

Leu

Ser

Ser

Ala

Pro

560

Val

Val

Gln

Gln

Ala

640

Pro

Thr

Ser

Tyr

Tyr

720
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Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
725 730 735
Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys
740 745 : 750
Ser Leu Ser Leu Ser Pro Gly Lys
755 760
<210> 15
<211> 774
<212> PRT
<213> Trinh tu nhén tao
<220>
<221> Ngudn
<223> /ghi chu="M6é t& trinh tu nhan tao: Polypeptit dung hop chudi
don téng hop"

<400> 15
Met Glu Thr Asp Thr Leu Leu Val Phe Val Leu Leu Val Trp Val Pro

1 5 10 15
Ala Gly Asn Gly Gln Arg Val Ala Ala His Ile Thr Gly Thr Arg Gly
20 25 30
Arg Ser Asn Thr Leu Ser Ser Pro Asn Ser Lys Asn Glu Lys Ala Leu
35 40 45
Gly Arg Lys TIle Asn Ser Trp Glu Ser Ser Arg Ser Gly His Ser Phe
50 55 60

Leu Ser Asn Leu His Leu Arg Asn Gly Glu Leu Val Ile His Glu Lys.

65 70 75 80

Gly Phe Tyr Tyr Ile Tyr Ser Gln Thr Tyr Phe Arg Phe Gln Glu Glu
85 90 95

Ile Lys Glu Asn Thr Lys Asn Asp Lys Gln Met Val Gln Tyr Ile Tyr

100 105 110
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Lys

Asn

Gln

145

Val

Gly

Ala

Pro

Glu

225

Asn

Gln

Asp

Pro

Ala

305

Lys

Tyr

Ser

130

Gly

Thr

Ala

Ala

Asn

210

Ser

Gly

Thr

Lys

Ile

290

Glu

Glu

Thr

115

Cys

Gly

Asn

Phe

His

195

Ser

Ser

Glu

Tyr

Gln

275

Leu

Tyr

Asn

Ser

Trp

Ile

Glu

Leu

180

Ile

Lys

Arg

Leu

Phe

260

Met

Leu

Gly

Asp

Tyr

Ser

Phe

His

165

Val

Thr

Asn

Ser

Val

245

Arg

Val

Met

Leu

Arg

325

Pro

Lys

Glu

150

Leu

Gly

Gly

Glu

Gly

230

Ile

Phe

Gln

Lys

Tyr

310

Ile

Asp

Asp

135

Leu

Ile

Gly

Thr

Lys

215

His

His

Gln

Tyr

Ser

295

Ser

Phe

Pro

120

Ala

Lys

Asp

Ser

Arg

200

Ala

Ser

Glu

Glu

Ile

280

Ala

Ile

Val

27533

Ile

Glu

Glu

Met

Gly

185

Gly

Leu

Phe

Lys

Glu

265

Tyr

Arg

Tyr

Ser

Leu

Tyr

Asn

Asp

170

Ser

Arg

Gly

Leu

Gly

250

Ile

Lys

Asn

Gln

Val

330

-66-

Leu

Gly

Asp

155

His

Gly

Ser

Arg

Ser

235

Phe

Lys

Tyr

Ser

Gly

315

Thr

Met

Leu

140

Arg

Glu

Asn

Asn

Lys

220

Asn

Tyr

Glu

Thr

Cys

300

Gly

Asn

Lys

125

Tyr

Ile

Ala

Gly

Thr

205

Ile

Leu

Tyr

Asn

Ser

285

Trp

Ile

Glu

Ser

Ser

Phe

Ser

Ser

190

Leu

Asn

His

Ile

Thr

270

Tyr

Ser

Phe

His

Ala

Ile

Val

Phe

175

Arg

Ser

Ser

Leu

Tyr

255

Lys

Pro

Lys

Glu

Leu

335

Arg

Tyr

Ser

160

Phe

Val

Ser

Trp

Arg

240

Ser

Asn

Asp

Asp

Leu

320

Ile



Asp

Ser

Arg

Ala

385

Ser

Glu

Glu

Ile

Ala

465

Ile

Val

Phe

Ser

Pro

545

Met

Gly

Gly

370

Leu

Phe

Lys

Glu

Tyr

450

Arg

Tyr

Ser

Phe

Ser

530

Glu

Asp

Ser

355

Arg

Gly

Leu

Gly

Ile

435

Lys

Asn

Gln

Val

Gly

515

Gly

Leu

His

340

Glu

Ala

Ser

Gly Asn Gly Ser

Ser

Arg

Ser

Phe

420

Lys

Tyr

Ser

Gly

Thr

500

Ala

Ser

Leu

Asn

Lys

Asn

405

Tyr

Glu

Thr

Cys

Gly

485

Asn

Phe

Cys

Gly

Thr

Ile

390

Leu

Tyr

Asn

Ser

Trp

470

Ile

Glu

Leu

Asp

Gly

550

Leu

375

Asn

His

Ile

Thr

Tyr
455

Ser

Phe

His

Val

Lys

535

Pro

Phe

Arg

360

Ser

Ser

Leu

Tyr

Lys

440

Pro

Lys

Glu

Leu

Gly

520

Thr

Ser

27533

Phe

345

Val

Ser

Trp

Arg

Ser

425

Asn

Asp

Asp

Leu

Ile

505

Gly

His

Val

Gly

Ala

Pro

Glu

Asn

410

Gln

Asp

Pro

Ala

Lys

490

Asp

Pro

Thr

Phe

-67-

Ala

Ala

Asn

Ser

395

Gly

Thr

Lys

Ile

Glu

475

Glu

Met

Gly

Cys

Leu

555

Phe

His

Ser

380

Ser

Glu

Tyr

Gln

Leu

460

Tyr

Asn

Asp

Ser

Pro

540

Phe

Leu

Ile

365

Lys

Arg

Leu

Phe

Met

445

Leu

Gly

Asp

His

Ser

525

Pro

Pro

Val

350

Thr

Asn

Ser

Val

Arg

430

Val

Met

Leu

Arg

Glu

510

Ser

Cys

Pro

Gly

Gly

Glu

Gly

Ile

415

Phe

Gln

Lys

Tyr

Ile

495

Ala

Ser

Pro

Lys

Gly

Thr

Lys

His

400

His

Gln

Tyr

Ser

Ser

480

Phe

Ser

Ser

Ala

Pro

560



Lys

Val

Asp

Tyr

Asp

625

Leu

Arg

Lys

Asp

Lys

705

Ser

Ser

Ser

His

Asp

Asp

Gly

Ser

610

Trp

Pro

Glu

Asn

Ile

690

Thr

Lys

Cys

Leu

Pro

770

Thr

Val

Val

595

Ser

Leu

Ala

Pro

Gln

675

Ala

Thr

Leu

Ser

Ser

755

Gln

Leu

Ser

580

Glu

Thr

Asn

Pro

Gln

660

Val

Val

Pro

Thr

Val

740

Leu

Phe

Met

565

His

Val

Tyr

Gly

Ile

645

Val

Ser

Glu

Pro

Val

725

Met

Ser

Glu

Ile

Glu

His

Arg

Lys

630

Glu

Tyr

Leu

Trp

Val

710

Asp

His

Pro

Lys

Ser

Asp

Asn

Val

615

Glu

Lys

Thr

Thr

Glu

695

Leu

Lys

Glu

Gly

Arg

Pro

Ala

600

Val

Tyr

Thr

Leu

Cys

680

Ser

Asp

Ser

Ala

Ser

760

27533

Thr

Glu

585

Lys

Ser

Lys

Ile

Pro

665

Leu

Asn

Ser

Arg

Leu

745

Ser

Pro

570

Val

Thr

Val

Cys

Ser

650

Pro

Val

Gly

Asp

Trp

730

His

Ser

Glu

Lys

Lys

Leu

Lys

635

Lys

Ser

Lys

Gln

Gly

715

Gln

Asn

Ser

-68-

Val

Phe

Pro

Thr

620

Val

Ala

Arg

Gly

Pro

700

Ser

Gln

His

Ser

Thr

Asn

Arg

605

Val

Ser

Lys

Glu

Phe

685

Glu

Phe

Gly

Tyr

Ser

765

Cys

Trp

590

Glu

Leu

Asn

Gly

Glu

670

Tyr

Asn

Phe

Asn

Thr

750

Ala

Val

575

Tyr

Glu

His

Lys

Gln

655

Met

Pro

Asn

Leu

Val

735

Gln

Trp

Val

Val

Gln

Gln

Ala

640

Pro

Thr

Ser

Tyr

Tyr

720

Phe

Lys

Ser



<210> 16

<211> 2316

<212> ADN

<213> Trinh ty nhén tao

<220>
<221> Ngudn

<223>

27533

md hoéa polypeptit dung hop chudi don "

<400> 16

gatatcggta
gtgccagccg
aacaccctgt
tgggagtcct
ctggtcatcc
gaagagatca
acctcctacc
gatgctgagt
gaccggatct
tttttcggcg
cacattaccg
aaagctctcg
agcaatctgc
tatagccaga
cagatggtcc
tctgccagaa
ggggggatct
ctcattgata
tctggcaacg

ctgtcctccc

ccgccaccat
gcaatggaca
ccagccccaa
ccagatccgg
acgagaaggg
aagagaacac
ccgaccccat
acggcctgta
tcgtgtcegt
cctttctegt
gaaccagagg
ggcgcaagat
atctgcggaa
catactttcg
agtacattta
actcttgttg
ttgaactcaa
tggatcatga
gatctagagt

caaatagtaa

ggaaaccgac
gagagtggcc
ctccaagaac
ccactccttt
cttctactac
aaagaacgac
cctgctgatg
cagcatctac
gaccaacgag
gggcggatcce
ccggtccaac
caacagctgg
cggcgaactc
attccaggag
taagtatacc
gagcaaggac
agaaaacgat
agctagtttc
cgccgcacac

aaacgaaaag

accctgcectgg
gctcatatca
gagaaggccc
ctgtccaacc
atctactccc
aagcagatgg
aagtccgccc
cagggcggcea
cacctgatcg
ggaagcggaa
accctgagca
gaatctagca
gtgattcatg
gaaatcaagg
agctaccctg
gccgagtatg
cgcatctttg
ttcggggcat
atcacaggga

gcactcggcc

-69-

tgttcgtgcet
ccggcacccg
tgggccggaa
tgcacctgag
agacctactt
tgcagtatat
ggaactcctg
tcttcgagcet
acatggacca
acggcagtag
gccctaacag
gaagcggcca
agaaggggtt
aaaacaccaa
atcctatcct
gactgtactc
tcagcgtcac
tcctegtggg
ccagaggcag

gcaaaattaa

gctcgtgtgg
gggcagatct
gatcaactcc
aaacggcgag
caggtttcag
ctacaagtac
ctggtccaag
gaaagagaac
cgaggccagc
agtggctgcc
caaaaatgag
cagctttctg
ttattatatc
aaatgataaa
cctcatgaag
tatctatcag
caatgagcat
aggctccggce
aagcaatacc

ttcctgggag

/ghi chu="M& ta& trinh tu nhln tao: trinh tu ADN polynucleotit téng hop

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



agcagcagat
attcacgaaa
attaaggaaa
tatcctgacc
gaatacgggc
atttttgtct
ggcgccttcc
aagacccaca
ctgttccccecc
gtggtggtgg
gtggaagtgc
gtggtgtctg
aaggtgtcca
cagccccggg
caggtgtccc
gagtccaacg
ggctcattct
gtgttctcct
tcccectgagece
<210> 17

<211> 217

<212> PRT

ccgggcacag
aaggatttta
ataccaaaaa
caattctgct
tgtattccat
ctgtcacaaa
tggtcggagg
cctgtccccece
caaagcccaa
atgtgtctca
acaacgccaa
tgctgaccgt
acaaggccct
aaccccaggt
tgacctgcct
gccagcctga
tcctgtactce
gctccgtgat

ccggcaaatg

ttttctgtet
ctacatttac
cgacaagcag
catgaagagt
ttaccagggg
cgaacacctc
ccctggcetceg
ttgtcctgcce
ggacaccctg
cgaggaccct
gaccaagccc
gctgcaccag
gcctgcceccece
gtacacactg
ggtcaagggc
gaacaactac
caagctgaca
gcacgaggcc

atagaagctt

<213> Trinh ty nhadn tao

<220>
<221> Ngudn
<223>

<400> 17

/ghi chu="M&é t& trinh tu nhan tao:

27533

aatctccatc
agtcagactt
atggtccagt
gcccgcaaca
ggaatttttg
atcgatatgg
agttccagct
cctgaactgc
atgatctccc
gaagtgaagt
agagaggaac
gactggctga
atcgaaaaga
cccectagcece
ttttacccct
aagaccaccc
gtggacaagt
ctgcacaacc

gatatc

tgaggaatgg
actttcgttt
acatctataa
gctgctggtc
agctgaagga
atcacgaagc
cctcttctgg
tgggcggacc
ggacccccga
tcaattggta
agtactcctc
acggcaaaga
ccatctccaa
gggaagagat
ccgacattgc
cccctgtgcet
cccggtggcea

actacaccca

ggagctggtg
tcaggaagag
atacacctct
taaagacgcc
aaatgatcgg
ctctttecttt
ctcctgcgac
ttcecgtgttce
agtgacctgc
cgtggacggc
cacctaccgg
gtacaagtgce
ggccaagggce
gaccaagaac
cgtggaatgg
ggactccgac
gcagggcaac

gaagtccctg

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

-70-

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2316

Polypeptit mutein Fc ngudi téng hop "



Pro

Val

Val

Gln

65

Gln

Gly

Pro

Thr

Ser

145

Tyr

Tyr

Phe

Lys

<210> 18

Lys

Val

Asp

50

Tyr

Asp

Leu

Arg

Lys

130

Asp

Lys

Ser

Ser

Ser

210

Asp

Asp

35

Gly

Asn

Trp

Pro

Glu

115

Asn

Ile

Thr

Lys

Cys

195

Leu

Thr

20

Val

Val

Ser

Leu

Ser

100

Pro

Gln

Ala

Thr

Leu

180

Ser

Ser

Leu

Ser

Glu

Thr

Asn

85

Ser

Gln

Val

Val

Pro

165

Thr

Val

Leu

Met

His

Val

Tyr

70

Gly

Ile

Val

Ser

Glu

150

Pro

Val

Met

Ser

Ile

Glu

His

55

Arg

Lys

Glu

Tyr

Leu

135

Trp

Val

Asp

His

Pro

215

Ser

Asp

40

Asn

Val

Glu

Lys

Thr

120

Thr

Glu

Leu

Lys

Glu

200

Gly

27533

Arg

25

Pro

Ala

Val

Tyr

Thr

105

Leu

Cys

Ser

Asp

Ser

185

Ala

Lys

10

Thr

Glu

Lys

Ser

Lys

90

Ile

Pro

Leu

Asn

Ser

170

Arg

Leu

-71-

Pro

Val

Thr

Val

75

Cys

Ser

Pro

Val

Gly

155

Asp

Trp

His

Glu

Lys

Lys

60

Leu

Lys

Lys

Ser

Lys

140

Gln

Gly

Gln

Asn

Val

Phe

45

Pro

Thr

Val

Ala

Arg

125

Gly

Pro

Ser

Gln

His

205

Thr

30

Asn

Arg

Val

Ser

Lys

110

Glu

Phe

Glu

Phe

Gly

190

Tyr

15

Cys

Trp

Glu

Leu

Asn

95

Gly

Glu

Tyr

Asn

Phe

175

Asn

Thr

Val

Tyr

Glu

His

80

Lys

Gln

Met

Pro

Asn

160

Leu

Val

Gln



<211>

<212>

<213>

<220>

<221>

<223>

<400>

Met

Ala

Arg

Gly

Leu

65

Gly

Ile

Lys

Asn

Gln

145

Val

Glu

Gly

Ser

Arg

50

Ser

Phe

Lys

Tyr

Ser

130

Gly

Thr

18

759

PRT

Ngudn

Thr

Asn

Asn

35

Lys

Asn

Tyr

Glu

Thr

115

Cys

Gly

Asn

Asp

Gly

20

Thr

Ile

Leu

Tyr

Asn

100

Ser

Trp

Ile

Glu

Thr

Gln

Leu

Asn

His

Ile

85

Thr

Tyr

Ser

Phe

His

Trinh ty nhadn tao

Leu

Arg

Ser

Ser

Leu

70

Tyr

Lys

Pro

Lys

Glu

150

Leu

/ghi chu="Mé ta trinh

Leu

Val

Ser

Trp

55

Arg

Ser

Asn

Asp

Asp

135

Leu

Ile

27533

tuy nhéan

Val

Ala

Pro

40

Glu

Asn

Gln

Asp

Pro

120

Ala

Lys

Asp

Phe

Ala

25

Asn

Ser

Gly

Thr

Lys

105

Ile

Glu

Glu

Met

tao:

Val

10

His

Ser

Ser

Glu

Tyr

90

Gln

Leu

Tyr

Asn

Asp

Polypeptit

Leu

Ile

Lys

Arg

Leu

75

Phe

Met

Leu

Gly

Asp

155

His

-72-

Leu

Thr

Asn

Ser

60

Val

Arg

Val

Met

Leu

140

Arg

Glu

Val

Gly

Glu

45

Gly

Ile

Phe

Gln

Lys

125

Tyr

Ile

Ala

téng hop"

Trp

Thr

30

Lys

His

His

Gln

Tyr

110

Ser

Ser

Phe

Ser

Val

15

Arg

Ala

Ser

Glu

Glu

95

Ile

Ala

Ile

Val

Phe

Pro

Gly

Leu

Phe

Lys

80

Glu

Tyr

Arg

Tyr

Ser

160

Phe



Gly

Ala

Pro

Glu

225

Asn

Gln

Asp

Pro

Ala

305

Lys

Asp

Ser

Arg

Ala

Ala

Asn

210

Ser

Gly

Thr

Lys

Ile

290

Glu

Glu

Met

Gly

Gly

Phe

His

195

Ser

Ser

Glu

Tyr

Gln

275

Leu

Tyr

Asn

Asp

Ser

355

Arg

Leu

180

Ile

Lys

Arg

Leu

Phe

260

Met

Leu

Gly

Asp

His

340

Gly

Ser

165

Val

Thr

Asn

Ser

Val

245

Arg

Val

Met

Leu

Arg

325

Glu

Asn

Asn

Gly

Gly

Glu

Gly

230

Ile

Phe

Gln

Lys

Tyr

310

Ile

Ala

Gly

Thr

Gly

Thr

Lys

215

His

His

Gln

Tyr

Ser

295

Ser

Phe

Ser

Ser

Leu

Ser

Arg

200

Ala

Ser

Glu

Glu

Ile

280

Ala

Ile

Val

Phe

Arg

360

Ser

27533

Gly

185

Gly

Leu

Phe

Lys

Glu

265

Tyr

Arg

Tyr

Ser

Phe

345

Val

Ser

170

Ser

Arg

Gly

Leu

Gly

250

Ile

Lys

Asn

Gln

Val

330

Gly

Ala

Pro

-73-

Gly

Ser

Arg

Ser

235

Phe

Lys

Tyr

Ser

Gly

315

Thr

Ala

Ala

Asn

Asn

Asn

Lys

220

Asn

Tyr

Glu

Thr

Cys

300

Gly

Asn

Phe

His

Ser

Gly

Thr

205

Ile

Leu

Tyr

Asn

Ser

285

Trp

Ile

Glu

Leu

Ile

365

Lys

Ser

190

Leu

Asn

His

Ile

Thr

270

Tyr

Ser

Phe

His

Val

350

Thr

Asn

175

Arg

Ser

Ser

Leu

Tyr

255

Lys

Pro

Lys

Glu

Leu

335

Gly

Gly

Glu

Val

Ser

Trp

Arg

240

Ser

Asn

Asp

Asp

Leu

320

Ile

Gly

Thr

Lys



Ala

385

Ser

Glu

Glu

Ile

Ala

465

Ile

Val

Phe

Ser

Pro

545

Asp

Asp

Gly

370

Leu

Phe

Lys

Glu

Tyr

450

Arg

Tyr

Ser

Phe

Ser

530

Pro

Thr

Val

Val

Gly

Leu

Gly

Ile

435

Lys

Asn

Gln

Val

Gly

515

Gly

Val

Leu

Ser

Glu

Arg

Ser

Phe

420

Lys

Tyr

Ser

Gly

Thr

500

Ala

Ser

Ala

Met

His

580

Val

Lys

Asn

405

Tyr

Glu

Thr

Cys

Gly

485

Asn

Phe

Cys

Gly

Ile

565

Glu

His

Ile

390

Leu

Tyr

Asn

Ser

Trp

470

Ile

Glu

Leu

Asp

Pro

550

Ser

Asp

Asn

375

Asn

His

Ile

Thr

Tyr

455

Ser

Phe

His

Val

Lys

535

Ser

Arg

Pro

Ala

Ser

Leu

Tyr

Lys

440

Pro

Lys

Glu

Leu

Gly

520

Thr

Val

Thr

Glu

Lys

27533

Trp

Arg

Ser

425

Asn

Asp

Asp

Leu

Ile

505

Gly

His

Phe

Pro

Val

585

Thr

Glu

Asn

410

Gln

Asp

Pro

Ala

Lys

490

Asp

Pro

Thr

Leu

Glu

570

Lys

Lys

-74-

Ser

395

Gly

Thr

Lys

Ile

Glu

475

Glu

Met

Gly

Cys

Phe

555

Val

Phe

Pro

380

Ser

Glu

Tyr

Gln

Leu

460

Tyr

Asn

Asp

Ser

Pro

540

Pro

Thr

Asn

Arg

Arg

Leu

Phe

Met

445

Leu

Gly

Asp

His

Ser

525

Pro

Pro

Cys

Trp

Glu

Ser

Val

Arg

430

Val

Met

Leu

Arg

Glu

510

Ser

Cys

Lys

Val

Tyr

590

Glu

Gly

Ile

415

Phe

Gln

Lys

Tyr

Ile

495

Ala

Ser

Pro

Pro

Val

575

Val

Gln

His

400

His

Gln

Tyr

Ser

Ser

480

Phe

Ser

Ser

Ala

Lys

560

Val

Asp

Tyr



595

Asn Ser Thr Tyr

610

Trp Leu Asn Gly

625

Pro Ser Ser Ile

Glu Pro Gln Val

660

Asn Gln Val Ser

675

Ile Ala Val Glu

690

Thr Thr Pro Pro

705

Lys Leu Thr Val

Cys Ser Val Met

740

Leu Ser Leu Ser

<210>

<211>

<212>

<213>

<220>

<221>

<223>

755

19

740

PRT

Arg

Lys

Glu

645

Tyr

Leu

Trp

Val

Asp

725

His

Pro

Val

Glu

630

Lys

Thr

Thr

Glu

Leu

710

Lys

Glu

Gly

Trinh ty nhadn tao

Ngudn

Val

615

Tyr

Thr

Leu

Cys

Ser

695

Asp

Ser

Ala

Lys

600

Ser

Lys

Ile

Pro

Leu

680

Asn

Ser

Arg

Leu

27533

Val

Cys

Ser

Pro

665

Val

Gly

Asp

Trp

His

745

Leu

Lys

Lys

650

Ser

Lys

Gln

Gly

Gln

730

Asn

Thr

Val

635

Ala

Arg

Gly

Pro

Ser

715

Gln

His

Val

620

Ser

Lys

Glu

Phe

Glu

700

Phe

Gly

Tyr

605

Leu

Asn

Gly

Glu

Tyr

685

Asn

Phe

Asn

Thr

His

Lys

Gln

Met

670

Pro

Asn

Leu

Val

Gln

750

Gln

Gly

Pro

655

Thr

Ser

Tyr

Tyr

Phe

735

Lys

Asp

Leu

640

Arg

Lys

Asp

Lys

Ser

720

Ser

Ser

/ghi chu="M6 ta trinh ty nhan tao: polypeptit tdng hop"
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Gln Arg Val

1

Leu

Asn

His

Ile

65

Thr

Tyr

Ser

Phe

His

145

Val

Thr

Asn

Ser

Ser

Ser

Leu

50

Tyr

Lys

Pro

Lys

Glu

130

Leu

Gly

Gly

Glu

Gly

Ser

Trp

35

Arg

Ser

Asn

Asp

Asp

115

Leu

Ile

Gly

Thr

Lys

195

His

Ala

Pro

20

Glu

Asn

Gln

Asp

Pro

100

Ala

Lys

Asp

Ser

Arg

180

Ala

Ser

Ala

Asn

Ser

Gly

Thr

Lys

85

Ile

Glu

Glu

Met

Gly

165

Gly

Leu

Phe

His

Ser

Ser

Glu

Tyr

70

Gln

Leu

Tyr

Asn

Asp

150

Ser

Arg

Gly

Leu

Ile

Lys

Arg

Leu

55

Phe

Met

Leu

Gly

Asp

135

His

Gly

Ser

Arg

Ser

Thr

Asn

Ser

40

Val

Arg

Val

Met

Leu

120

Arg

Glu

Asn

Asn

Lys

200

Asn

27533

Gly

Glu

25

Gly

Ile

Phe

Gln

Lys

105

Tyr

Ile

Ala

Gly

Thr

185

Ile

Leu

Thr

10

Lys

His

His

Gln

Tyr

90

Ser

Ser

Phe

Ser

Ser

170

Leu

Asn

His

-76-

Arg

Ala

Ser

Glu

Glu

75

Ile

Ala

Ile

Val

Phe

155

Arg

Ser

Ser

Leu

Gly

Leu

Phe

Lys

60

Glu

Tyr

Arg

Tyr

Ser

140

Phe

Val

Ser

Trp

Arg

Arg

Gly

Leu

45

Gly

Ile

Lys

Asn

Gln

125

Val

Gly

Ala

Pro

Glu

205

Asn

Ser

Arg

30

Ser

Phe

Lys

Tyr

Ser

110

Gly

Thr

Ala

Ala

Asn

190

Ser

Gly

Asn

15

Lys

Asn

Tyr

Glu

Thr

95

Cys

Gly

Asn

Phe

His

175

Ser

Ser

Glu

Thr

Ile

Leu

Tyr

Asn

80

Ser

Trp

Ile

Glu

Leu

160

Ile

Lys

Arg

Leu



Val

225

Arg

Val

Met

Leu

Arg

305

Glu

Asn

Asn

Lys

Asn

385

Tyr

Glu

Thr

210

Ile

Phe

Gln

Lys

Tyr

290

Ile

Ala

Gly

Thr

Ile

370

Leu

Tyr

Asn

Ser

His

Gln

Tyr

Ser

275

Ser

Phe

Ser

Ser

Leu

355

Asn

His

Ile

Thr

Tyr

Glu

Glu

Ile

260

Ala

Ile

Val

Phe

Arg

340

Ser

Ser

Leu

Tyr

Lys

420

Pro

Lys

Glu

245

Tyr

Arg

Tyr

Ser

Phe

325

Val

Ser

Trp

Arg

Ser

405

Asn

Asp

Gly

230

Ile

Lys

Asn

Gln

Val

310

Gly

Ala

Pro

Glu

Asn

390

Gln

Asp

Pro

215

Phe

Lys

Tyr

Ser

Gly

295

Thr

Ala

Ala

Asn

Ser

375

Gly

Thr

Lys

Ile

Tyr

Glu

Thr

Cys

280

Gly

Asn

Phe

His

Ser

360

Ser

Glu

Tyr

Gln

Leu

27533

Tyr

Asn

Ser

265

Trp

Ile

Glu

Leu

Ile

345

Lys

Arg

Leu

Phe

Met

425

Leu

Ile

Thr

250

Tyr

Ser

Phe

His

Val

330

Thr

Asn

Ser

Val

Arg

410

Val

Met

-77-

Tyr

235

Lys

Pro

Lys

Glu

Leu

315

Gly

Gly

Glu

Gly

Ile

395

Phe

Gln

Lys

220

Ser

Asn

Asp

Asp

Leu

300

Ile

Gly

Thr

Lys

His

380

His

Gln

Tyr

Ser

Gln

Asp

Pro

Ala

285

Lys

Asp

Ser

Arg

Ala

365

Ser

Glu

Glu

Ile

Ala

Thr

Lys

Ile

270

Glu

Glu

Met

Gly

Gly

350

Leu

Phe

Lys

Glu

Tyr

430

Arg

Tyr

Gln

255

Leu

Tyr

Asn

Asp

Ser

335

Arg

Gly

Leu

Gly

Ile

415

Lys

Asn

Phe

240

Met

Leu

Gly

Asp

His

320

Gly

Ser

Arg

Ser

Phe

400

Lys

Tyr

Ser



Cys

Gly

465

Asn

Phe

Cys

Gly

Met

545

His

Val

Tyr

Gly

Ile

625

Val

Ser

Trp

450

Ile

Glu

Leu

Asp

Gly

530

Ile

Glu

His

Arg

Lys

610

Glu

Tyr

Leu

435

Ser

Phe

His

Val

Lys

515

Pro

Ser

Asp

Asn

Val

595

Glu

Lys

Thr

Thr

Lys

Glu

Leu

Gly

500

Thr

Ser

Arg

Pro

Ala

580

Val

Tyr

Thr

Leu

Cys

Asp

Leu

Ile

485

Gly

His

Val

Thr

Glu

565

Lys

Ser

Lys

Ile

Pro

645

Leu

Ala

Lys

470

Asp

Pro

Thr

Phe

Pro

550

Val

Thr

Val

Cys

Ser

630

Pro

Val

Glu

455

Glu

Met

Gly

Cys

Leu

535

Glu

Lys

Lys

Leu

Lys

615

Lys

Ser

Lys

440

Tyr

Asn

Asp

Ser

Pro

520

Phe

Val

Phe

Pro

Thr

600

Val

Ala

Arg

Gly

27533

Gly

Asp

His

Ser

505

Pro

Pro

Thr

Asn

Arg

585

Val

Ser

Lys

Glu

Phe

Leu

Arg

Glu

490

Ser

Cys

Pro

Cys

Trp

570

Glu

Leu

Asn

Gly

Glu

650

Tyr

-78-

Tyr

Ile

475

Ala

Ser

Pro

Lys

Val

555

Tyr

Glu

His

Lys

Gln

635

Met

Pro

Ser

460

Phe

Ser

Ser

Ala

Pro

540

Val

Val

Gln

Gln

Ala

620

Pro

Thr

Ser

445

Ile

Val

Phe

Ser

Pro

525

Lys

Val

Asp

Tyr

Asp

605

Leu

Arg

Lys

Asp

Tyr

Ser

Phe

Ser

510

Glu

Asp

Asp

Gly

Ser

590

Trp

Pro

Glu

Asn

Ile

Gln

Val

Gly

495

Gly

Leu

Thr

Val

Val

575

Ser

Leu

Ala

Pro

Gln

655

Ala

Gly

Thr

480

Ala

Ser

Leu

Leu

Ser

560

Glu

Thr

Asn

Pro

Gln

640

Val

Val



Glu Trp Glu

675

Pro Val Leu

690

Val Asp Lys

705

Met His Glu

Ser Pro Gly

<210>

<211>

<212>

<213>

<220>

<221>

<223>

<400>

20
754
PRT

Trinh

Ngudn

660

Ser

Asp

Ser

Ala

Lys

740

Asn

Ser

Arg

Leu

725

Gly

Asp

Trp

710

His

tu nhédn tao

Gln

Gly

695

Gln

Asn

/ghi chu="Mé ta trinh
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Gln Arg Val

1

Leu Se

r Ser

Asn Ser Trp

35

His Leu Arg

50

Ile Tyr Ser

Ala

Pro

20

Glu

Asn

Gln

Ala

Asn

Ser

Gly

Thr

His

Ser

Ser

Glu

Tyr

Ile

Lys

Arg

Leu

55

Phe

Pro

680

Ser

Gln

His

27533

665

Glu

Phe

Asn

Phe

Asn

Leu

Gly Asn Val

Tyr

tu nhén

Thr

Asn

Ser

40

Val

Arg

Gly

Glu

25

Gly

Ile

Phe

Thr

730

tao:

Thr

10

Lys

His

His

Gln

715

Gln

Tyr

Tyr

700

Phe

Lys

Lys

685

Ser

Ser

Ser

Polypeptit

Arg

Ala

Ser

Glu

Glu

-79-

Gly

Leu

Phe

Lys

60

Glu

Arg

Gly

Leu

45

Gly

Ile

670

Thr

Lys

Cys

Leu

Thr

Leu

Ser

Ser

735

Pro

Thr

Val

720

Leu

téng hop"

Ser

Arg

30

Ser

Phe

Lys

Asn

15

Lys

Asn

Tyr

Glu

Thr

Ile

Leu

Tyr

Asn



65

Thr

Tyr

Ser

Phe

His

145

Val

Thr

Asn

Ser

Val

225

Arg

Val

Met

Leu

Lys

Pro

Lys

Glu

130

Leu

Gly

Gly

Glu

Gly

210

Ile

Phe

Gln

Lys

Tyr

Asn

Asp

Asp

115

Leu

Ile

Gly

Thr

Lys

195

His

His

Gln

Tyr

Ser

275

Ser

Asp

Pro

100

Ala

Lys

Asp

Ser

Arg

180

Ala

Ser

Glu

Glu

Ile

260

Ala

Ile

Lys

85

Ile

Glu

Glu

Met

Gly

165

Gly

Leu

Phe

Lys

Glu

245

Tyr

Arg

Tyr

70

Gln

Leu

Tyr

Asn

Asp

150

Ser

Arg

Gly

Leu

Gly

230

Ile

Lys

Asn

Gln

Met

Leu

Gly

Asp

135

His

Gly

Ser

Arg

Ser

215

Phe

Lys

Tyr

Ser

Gly

Val

Met

Leu

120

Arg

Glu

Asn

Asn

Lys

200

Asn

Tyr

Glu

Thr

Cys

280

Gly

27533

Gln

Lys

105

Tyr

Ile

Ala

Gly

Thr

185

Ile

Leu

Tyr

Asn

Ser

265

Trp

Ile

Tyr

90

Ser

Ser

Phe

Ser

Ser

170

Leu

Asn

His

Ile

Thr

250

Tyr

Ser

Phe

-80-

75

Ile

Ala

Ile

Val

Phe

155

Arg

Ser

Ser

Leu

Tyr

235

Lys

Pro

Lys

Glu

Tyr

Arg

Tyr

Ser

140

Phe

Val

Ser

Trp

Arg

220

Ser

Asn

Asp

Asp

Leu

Lys

Asn

Gln

125

Val

Gly

Ala

Pro

Glu

205

Asn

Gln

Asp

Pro

Ala

285

Lys

Tyr

Ser

110

Gly

Thr

Ala

Ala

Asn

190

Ser

Gly

Thr

Lys

Ile

270

Glu

Glu

Thr

95

Cys

Gly

Asn

Phe

His

175

Ser

Ser

Glu

Tyr

Gln

255

Leu

Tyr

Asn

80

Ser

Trp

Ile

Glu

Leu

160

Ile

Lys

Arg

Leu

Phe

240

Met

Leu

Gly

Asp



Arg

305

Glu

Asn

Asn

Lys

Asn

385

Tyr

Glu

Thr

Cys

Gly

465

Asn

Phe

Cys

290

Ile

Ala

Gly

Thr

Ile

370

Leu

Tyr

Asn

Ser

Trp

450

Ile

Glu

Leu

Asp

Phe

Ser

Ser

Leu

355

Asn

His

Ile

Thr

Tyr

435

Ser

Phe

His

Val

Lys

Val

Phe

Arg

340

Ser

Ser

Leu

Tyr

Lys

420

Pro

Lys

Glu

Leu

Gly

500

Thr

Ser

Phe

325

Val

Ser

Trp

Arg

Ser

405

Asn

Asp

Asp

Leu

Ile

485

Gly

His

Val

310

Gly

Ala

Pro

Glu

Asn

390

Gln

Asp

Pro

Ala

Lys

470

Asp

Pro

Thr

295

Thr

Ala

Ala

Asn

Ser

375

Gly

Thr

Lys

Ile

Glu

455

Glu

Met

Gly

Cys

Asn

Phe

His

Ser

360

Ser

Glu

Tyr

Gln

Leu

440

Tyr

Asn

Asp

Ser

Pro

27533

Glu

Leu

Ile

345

Lys

Arg

Leu

Phe

Met

425

Leu

Gly

Asp

His

Ser

505

Pro

His

Val

330

Thr

Asn

Ser

Val

Arg

410

Val

Met

Leu

Arg

Glu

490

Ser

Cys

-81-

Leu

315

Gly

Gly

Glu

Gly

Ile

395

Phe

Gln

Lys

Tyr

Ile

475

Ala

Ser

Pro

300

Ile

Gly

Thr

Lys

His

380

His

Gln

Tyr

Ser

Ser

460

Phe

Ser

Ser

Ala

Asp

Ser

Arg

Ala

365

Ser

Glu

Glu

Ile

Ala

445

Ile

Val

Phe

Ser

Pro

Met

Gly

Gly

350

Leu

Phe

Lys

Glu

Tyr

430

Arg

Tyr

Ser

Phe

Ser

510

Glu

Asp

Ser

335

Arg

Gly

Leu

Gly

Ile

415

Lys

Asn

Gln

Val

Gly

495

Gly

Leu

His

320

Gly

Ser

Arg

Ser

Phe

400

Lys

Tyr

Ser

Gly

Thr

480

Ala

Ser

Leu



Gly

Met

545

His

Val

Tyr

Gly

Ile

625

Val

Ser

Glu

Pro

Val

705

Met

Ser

Gly

530

Ile

Glu

His

Arg

Lys

610

Glu

Tyr

Leu

Trp

Val

690

Asp

His

Pro

515

Pro

Ser

Asp

Asn

Val

595

Glu

Lys

Thr

Thr

Glu

675

Leu

Lys

Glu

Gly

Ser

Arg

Pro

Ala

580

Val

Tyr

Thr

Leu

Cys

660

Ser

Asp

Ser

Ala

Ser

Val

Thr

Glu

565

Lys

Ser

Lys

Ile

Pro

645

Leu

Asn

Ser

Arg

Leu

725

Ser

Phe

Pro

550

Val

Thr

Val

Cys

Ser

630

Pro

Val

Gly

Asp

Trp

710

His

Ser

Leu

535

Glu

Lys

Lys

Leu

Lys

615

Lys

Ser

Lys

Gln

Gly

695

Gln

Asn

Ser

520

Phe

Val

Phe

Pro

Thr

600

Val

Ala

Arg

Gly

Pro

680

Ser

Gln

His

Ser

27533

Pro

Thr

Asn

Arg

585

Val

Ser

Lys

Glu

Phe

665

Glu

Phe

Gly

Tyr

Ser

Pro

Cys

Trp

570

Glu

Leu

Asn

Gly

Glu

650

Tyr

Asn

Phe

Asn

Thr

730

Ala

-82-

Lys

Val

555

Tyr

Glu

His

Lys

Gln

635

Met

Pro

Asn

Leu

Val

715

Gln

Trp

Pro

540

Val

Val

Gln

Gln

Ala

620

Pro

Thr

Ser

Tyr

Tyr

700

Phe

Lys

Ser

525

Lys

Val

Asp

Tyr

Asp

605

Leu

Arg

Lys

Asp

Lys

685

Ser

Ser

Ser

His

Asp

Asp

Gly

Ser

590

Trp

Pro

Glu

Asn

Ile

670

Thr

Lys

Cys

Leu

Pro

Thr

Val

Val

575

Ser

Leu

Ala

Pro

Gln

655

Ala

Thr

Leu

Ser

Ser

735

Gln

Leu

Ser

560

Glu

Thr

Asn

Pro

Gln

640

Val

Val

Pro

Thr

Val

720

Leu

Phe
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<211> 73

<212>

<213>

<220>

<221>

<223>

<400> 21

9

PRT

Ngudn

Gln Arg Val

1

Leu

Asn

His

Ile

65

Thr

Tyr

Ser

Phe

Ser

Ser

Leu

50

Tyr

Lys

Pro

Lys

Glu

130

Ser

Trp

35

Arg

Ser

Asn

Asp

Asp

115

Leu

740

Ala

Pro

20

Glu

Asn

Gln

Asp

Pro

100

Ala

Lys

Ala

Asn

Ser

Gly

Thr

Lys

85

Ile

Glu

Glu

Trinh ty nhan tao

His

Ser

Ser

Glu

Tyr

70

Gln

Leu

Tyr

Asn

/ghi cha="M6é ta trinh

Ile

Lys

Arg

Leu

55

Phe

Met

Leu

Gly

Asp

135

745

ty nhan

Thr

Asn

Ser

40

Val

Arg

Val

Met

Leu

120

Arg

Gly

Glu

25

Gly

Ile

Phe

Gln

Lys

105

Tyr

Ile

27533

tao: Polypeptit

Thr Arg

10

Lys Ala

His Ser

His Glu

Gln Glu

75

Tyr Ile

90

Ser Ala

Ser Ile

Phe Val

-83-

Gly

Leu

Phe

Lys

60

Glu

Tyr

Arg

Tyr

Ser

140

Arg

Gly

Leu

45

Gly

Ile

Lys

Asn

Gln

125

Val

750

tdéng hop"

Ser

Arg

30

Ser

Phe

Lys

Tyr

Ser

110

Gly

Thr

Asn

15

Lys

Asn

Tyr

Glu

Thr

95

Cys

Gly

Asn

Thr

Ile

Leu

Tyr

Asn

80

Ser

Trp

Ile

Glu

Glu



His

145

Val

Thr

Asn

Ser

Val

225

Arg

Val

Met

Leu

Arg

305

Glu

Asn

Asn

Leu

Gly

Gly

Glu

Gly

210

Ile

Phe

Gln

Lys

Tyr

290

Ile

Ala

Gly

Thr

Ile

Gly

Thr

Lys

195

His

His

Gln

Tyr

Ser

275

Ser

Phe

Ser

Ser

Leu

355

Asp

Ser

Arg

180

Ala

Ser

Glu

Glu

Ile

260

Ala

Ile

Val

Phe

Arg

340

Ser

Met

Gly

165

Gly

Leu

Phe

Lys

Glu

245

Tyr

Arg

Tyr

Ser

Phe

325

Val

Ser

Asp

150

Ser

Arg

Gly

Leu

Gly

230

Ile

Lys

Asn

Gln

Val

310

Gly

Ala

Pro

His

Gly

Ser

Arg

Ser

215

Phe

Lys

Tyr

Ser

Gly

295

Thr

Ala

Ala

Asn

Glu

Asn

Asn

Lys

200

Asn

Tyr

Glu

Thr

Cys

280

Gly

Asn

Phe

His

Ser

360

27533

Ala

Gly

Thr

185

Ile

Leu

Tyr

Asn

Ser

265

Trp

Ile

Glu

Leu

Ile

345

Lys

Ser

Ser

170

Leu

Asn

His

Ile

Thr

250

Tyr

Ser

Phe

His

Val

330

Thr

Asn

-84-

Phe

155

Arg

Ser

Ser

Leu

Tyr

235

Lys

Pro

Lys

Glu

Leu

315

Gly

Gly

Glu

Phe

Val

Ser

Trp

Arg

220

Ser

Asn

Asp

Asp

Leu

300

Ile

Gly

Thr

Lys

Gly

Ala

Pro

Glu

205

Asn

Gln

Asp

Pro

Ala

285

Lys

Asp

Ser

Arg

Ala

365

Ala

Ala

Asn

190

Ser

Gly

Thr

Lys

Ile

270

Glu

Glu

Met

Gly

Gly

350

Leu

Phe

His

175

Ser

Ser

Glu

Tyr

Gln

255

Leu

Tyr

Asn

Asp

Ser

335

Arg

Gly

Leu

160

Ile

Lys

Arg

Leu

Phe

240

Met

Leu

Gly

Asp

His

320

Gly

Ser

Arg



Lys

Asn

385

Tyr

Glu

Thr

Cys

Gly

465

Asn

Phe

Cys

Gly

Ile

545

Glu

His

Ile

370

Leu

Tyr

Asn

Ser

Trp

450

Ile

Glu

Leu

Asp

Pro

530

Ser

Asp

Asn

Asn

His

Ile

Thr

Tyr

435

Ser

Phe

His

Val

Lys

515

Ser

Arg

Pro

Ala

Ser

Leu

Tyr

Lys

420

Pro

Lys

Glu

Leu

Gly

500

Thr

Val

Thr

Glu

Lys

580

Trp

Arg

Ser

405

Asn

Asp

Asp

Leu

Ile

485

Gly

His

Phe

Pro

Val

565

Thr

Glu

Asn

390

Gln

Asp

Pro

Ala

Lys

470

Asp

Pro

Thr

Leu

Glu

550

Lys

Lys

Ser

375

Gly

Thr

Lys

Ile

Glu

455

Glu

Met

Gly

Cys

Phe

535

Val

Phe

Pro

Ser

Glu

Tyr

Gln

Leu

440

Tyr

Asn

Asp

Ser

Pro

520

Pro

Thr

Asn

Arg

27533

Arg

Leu

Phe

Met

425

Leu

Gly

Asp

His

Ser

505

Pro

Pro

Cys

Trp

Glu

585

Ser

Val

Arg

410

Val

Met

Leu

Arg

Glu

490

Ser

Cys

Lys

Val

Tyr

570

Glu

-85-

Gly

Ile

395

Phe

Gln

Lys

Tyr

Ile

475

Ala

Ser

Pro

Pro

Val

555

Val

Gln

His

380

His

Gln

Tyr

Ser

Ser

460

Phe

Ser

Ser

Ala

Lys

540

Val

Asp

Tyr

Ser

Glu

Glu

Ile

Ala

445

Ile

Val

Phe

Ser

Pro

525

Asp

Asp

Gly

Asn

Phe

Lys

Glu

Tyr

430

Arg

Tyr

Ser

Phe

Ser

510

Pro

Thr

Val

Val

Ser

590

Leu

Gly

Ile

415

Lys

Asn

Gln

Val

Gly

495

Gly

Val

Leu

Ser

Glu

575

Thr

Ser

Phe

400

Lys

Tyr

Ser

Gly

Thr

480

Ala

Ser

Ala

Met

His

560

Val

Tyr



Arg Val Vval

595

Lys Glu Tyr

610

Glu Lys Thr

625

Tyr Thr Leu

Leu Thr Cys

Trp Glu Ser

675

Val Leu Asp

690

Asp Lys Ser

705

His Glu Ala

Pro Gly Lys

<210>

<211>

<212>

<213>

<220>

<221>

<223>

<400>

22

PRT

Trinh

Ngudn

Ser

Lys

Ile

Pro

Leu

660

Asn

Ser

Arg

Leu

Val

Cys

Ser

Pro

645

Val

Gly

Asp

Trp

His

725

Leu

Lys

Lys

630

Ser

Lys

Gln

Gly

Gln

710

Asn

tuy nhédn tao

Thr

Val

615

Ala

Arg

Gly

Pro

Ser

695

Gln

His

Val

600

Ser

Lys

Glu

Phe

Glu

680

Phe

Gly

Tyr

27533

Leu

Asn

Gly

Glu

Tyr

665

Asn

Phe

Asn

Thr

His Gln

Lys Gly

Gln Pro

635
Met Thr
650

Pro Ser

Asn Tyr

Leu Tyr

Val Phe

715

Gln Lys

730

Asp

Leu

620

Arg

Lys

Asp

Lys

Ser

700

Ser

Ser

Trp

605

Pro

Glu

Asn

Ile

Thr

685

Lys

Cys

Leu

Leu

Ser

Pro

Gln

Ala

670

Thr

Leu

Ser

Ser

Asn

Ser

Gln

Val

655

Val

Pro

Thr

Val

Leu

735

/ghi cht="Mé ta trinh tu nhan tao: Peptit tdng hop"

22

Gly Ser Gly Ser Gly Ser
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Gly

Ile

Val

640

Ser

Glu

Pro

Val

Met

720

Ser
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<210> 23

<211> 4

<212> PRT

<213> Trinh ty nhén tao
<220>

<221> Ngudn

<223> /ghi chu="M6 ta trinh ty nhan tao: Peptit tdng hop"
<400> 23

Gly Ser Gly Ser

1

<210> 24

<211> 3

<212> PRT

<213> Trinh tu nhén tao
<220>

<221> Ngudn

<223> /ghi chG="M6 ta trinh ty nhan tao: Peptit tdng hop"
<400> 24

Gly Ser Gly

1

<210> 25

<211> 21

<212> PRT

<213> Trinh ty nhén tao
<220>

<221> Ngudn

<223> /ghi cht="M&é ta trinh tuy nhan tao: Peptit tdng hop"

-87-



<400> 25

27533

Gly Pro Gly Ser Ser Ser Ser Ser Ser Gly Ser Cys Asp Lys Thr His

1

5

Thr Cys Pro Pro Cys

<210> 26

<211> 75

1

<212> PRT

20

<213> Trinh tu nhén tao

<220>

<221> Ngudn

<223> /ghi cht="Mé ta& trinh

<400> 26

Gln Arg Val Ala

1

Leu Ser

Asn Ser

His Leu

50

Ile Tyr

65

Thr Lys

Tyr Pro

Ser Lys

Ser

Trp

35

Arg

Ser

Asn

Asp

Asp

Pro

20

Glu

Asn

Gln

Asp

Pro

100

Ala

Ala

Asn

Ser

Gly

Thr

Lys

85

Ile

Glu

His

Ser

Ser

Glu

Tyr

70

Gln

Leu

Tyr

Ile

Lys

Arg

Leu

55

Phe

Met

Leu

tu nhén

Thr

Asn

Ser

40

Val

Arg

Val

Met

Leu

Gly

Glu

25

Gly

Ile

Phe

Gln

Lys

105

Tyr

10

tao:

Thr

10

Lys

His

His

Gln

Tyr

90

Ser

Ser

Polypeptit

Arg

Ala

Ser

Glu

Glu

75

Ile

Ala

Ile

-88-

Gly

Leu

Phe

Lys

60

Glu

Tyr

Arg

Tyr

Arg

Gly

Leu

45

Gly

Ile

Lys

Asn

Gln

15

tdng hop"

Ser

Arg

30

Ser

Phe

Lys

Tyr

Ser

110

Gly

Asn

15

Lys

Asn

Tyr

Glu

Thr

95

Cys

Gly

Thr

Ile

Leu

Tyr

Asn

80

Ser

Trp

Ile



Phe

His

145

Val

Thr

Asn

Ser

Val

225

Arg

Val

Met

Leu

Arg

305

Glu

Asn

Glu

130

Leu

Gly

Gly

Glu

Gly

210

Ile

Phe

Gln

Lys

Tyr

290

Ile

Ala

Gly

115

Leu

Ile

Gly

Thr

Lys

195

His

His

Gln

Tyr

Ser

275

Ser

Phe

Ser

Ser

Lys

Asp

Ser

Arg

180

Ala

Ser

Glu

Glu

Ile

260

Ala

Ile

Val

Phe

Arg

Glu

Met

Gly

165

Gly

Leu

Phe

Lys

Glu

245

Tyr

Arg

Tyr

Ser

Phe

325

Val

Asn

Asp

150

Ser

Arg

Gly

Leu

Gly

230

Ile

Lys

Asn

Gln

Val

310

Gly

Ala

Asp

135

His

Gly

Ser

Arg

Ser

215

Phe

Lys

Tyr

Ser

Gly

295

Thr

Ala

Ala

120

Arg

Glu

Asn

Asn

Lys

200

Asn

Tyr

Glu

Thr

Cys

280

Gly

Asn

Phe

His

27533

Ile

Ala

Gly

Thr

185

Ile

Leu

Tyr

Asn

Ser

265

Trp

Ile

Glu

Leu

Ile

Phe

Ser

Ser

170

Leu

Asn

His

Ile

Thr

250

Tyr

Ser

Phe

His

Val

330

Thr

-89-

Val

Phe

155

Arg

Ser

Ser

Leu

Tyr

235

Lys

Pro

Lys

Glu

Leu

315

Gly

Gly

Ser

140

Phe

Val

Ser

Trp

Arg

220

Ser

Asn.

Asp

Asp

Leu

300

Ile

Gly

Thr

125

Val

Gly

Ala

Pro

Glu

205

Asn

Gln

Asp

Pro

Ala

285

Lys

Asp

Ser

Arg

Thr

Ala

Ala

Asn

190

Ser

Gly

Thr

Lys

Ile

270

Glu

Glu

Met

Gly

Gly

Asn

Phe

His

175

Ser

Ser

Glu

Tyr

Gln

255

Leu

Tyr

Asn

Asp

Ser

335

Arg

Glu

Leu

160

Ile

Lys

Arg

Leu

Phe

240

Met

Leu

Gly

Asp

His

320

Gly

Ser



Asn

Lys

Asn

385

Tyr

Glu

Thr

Cys

Gly

465

Asn

Phe

Lys

Ser

Arg

Thr

Ile

370

Leu

Tyr

Asn

Ser

Trp

450

Ile

Glu

Leu

Thr

Val

530

Thr

Leu

355

Asn

His

Ile

Thr

Tyr

435

Ser

Phe

His

Val

His

515

Phe

Pro

340

Ser

Ser

Leu

Tyr

Lys

420

Pro

Lys

Glu

Leu

Gly

500

Thr

Leu

Glu

Ser

Trp

Arg

Ser

405

Asn

Asp

Asp

Leu

Ile

485

Gly

Cys

Phe

Val

Pro

Glu

Asn

390

Gln

Asp

Pro

Ala

Lys

470

Asp

Pro

Pro

Pro

Thr

Asn

Ser

375

Gly

Thr

Lys

Ile

Glu

455

Glu

Met

Gly

Pro

Pro

535

Cys

Ser

360

Ser

Glu

Tyr

Gln

Leu

440

Tyr

Asn

Asp

Ser

Cys

520

Lys

Val

27533

345

Lys

Arg

Leu

Phe

Met

425

Leu

Gly

Asp

His

Ser

505

Pro

Pro

Val

Asn

Ser

Val

Arg

410

Val

Met

Leu

Arg

Glu

490

Ser

Ala

Lys

Val

-90-

Glu

Gly

Ile

395

Phe

Gln

Lys

Tyr

Ile

475

Ala

Ser

Pro

Asp

Asp

Lys

His

380

His

Gln

Tyr

Ser

Ser

460

Phe

Ser

Ser

Pro

Thr

540

Val

Ala

365

Ser

Glu

Glu

Ile

Ala

445

Ile

Val

Phe

Ser

Val

525

Leu

Ser

350

Leu

Phe

Lys

Glu

Tyr

430

Arg

Tyr

Ser

Phe

Gly

510

Ala

Met

His

Gly

Leu

Gly

Ile

415

Lys

Asn

Gln

Val

Gly

495

Ser

Gly

Ile

Glu

Arg

Ser

Phe

400

Lys

Tyr

Ser

Gly

Thr

480

Ala

Asp

Pro

Ser

Asp



545

Pro

Ala

Val

Tyr

Thr

625

Leu

Cys

Ser

Asp

Ser

705

Ala

Ser

<210> 27

Glu

Lys

Ser

Lys

610

Ile

Pro

Leu

Asn

Ser

690

Arg

Leu

Ser

Val

Thr

Val

595

Cys

Ser

Pro

Val

Gly

675

Asp

Trp

His

Ser

Lys

Lys

580

Leu

Lys

Lys

Ser

Lys

660

Gln

Gly

Gln

Asn

Ser

740

Phe

565

Pro

Thr

Val

Ala

Arg

645

Gly

Pro

Ser

Gln

His

725

Ser

550

Asn

Arg

Val

Ser

Lys

630

Glu

Phe

Glu

Phe

Gly

710

Tyr

Ser

Trp

Glu

Leu

Asn

615

Gly

Glu

Tyr

Asn

Phe

695

Asn

Thr

Ala

Tyr

Glu

His

600

Lys

Gln

Met

Pro

Asn

680

Leu

Val

Gln

Trp

27533

Val

Gln

585

Gln

Gly

Pro

Thr

Ser

665

Tyr

Tyr

Phe

Lys

Ser

745

Asp

570

Tyr

Asp

Leu

Arg

Lys

650

Asp

Lys

Ser

Ser

Ser

730

His

-91-

555

Gly

Asn

Trp

Pro

Glu

635

Asn

Ile

Thr

Lys

Cys

715

Leu

Pro

Val

Ser

Leu

Ser

620

Pro

Gln

Ala

Thr

Leu

700

Ser

Ser

Gln

Glu

Thr

Asn

605

Ser

Gln

Val

Val

Pro

685

Thr

Val

Leu

Phe

Val

Tyr

590

Gly

Ile

Val

Ser

Glu

670

Pro

Val

Met

Ser

Glu

750

His

575

Arg

Lys

Glu

Tyr

Leu

655

Trp

Val

Asp

His

Pro

735

Lys

560

Asn

Val

Glu

Lys

Thr

640

Thr

Glu

Leu

Lys

Glu

720

Gly



<211>

<212>

<213>

<220>

<221>

<223>

<400>

750
PRT

Trinh ty nhé&n tao

Ngudn

/ghi cht="M&é ta trinh

27

Gln Arg Val Ala Ala His

1

Leu Ser Ser Pro Asn Ser

20

Asn Ser Trp Glu Ser Ser

35

His Leu Arg Asn Gly Glu

50

Ile Tyr Ser Gln Thr Tyr

65

70

Thr Lys Asn Asp Lys Gln

85

Tyr Pro Asp Pro Ile Leu

100

Ser Lys Asp Ala Glu Tyr

115

Phe Glu Leu Lys Glu Asn

13

0

His Leu Ile Asp Met Asp

145

Val Gl

150

y Gly Ser Gly Ser

Ile

Lys

Arg

Leu

55

Phe

Met

Leu

Gly

Asp

135

His

Gly

ty nhén

Thr

Asn

Ser

40

Val

Arg

Val

Met

Leu

120

Arg

Glu

Asn

Gly

Glu

25

Gly

Ile

Phe

Gln

Lys

105

Tyr

Ile

Ala

Gly

27533

tao:

Thr

10

Lys

His

His

Gln

Tyr

90

Ser

Ser

Phe

Ser

Ser

Polypeptit

Arg

Ala

Ser

Glu

Glu

75

Ile

Ala

Ile

Val

Phe

155

Arg

-92-

Gly

Leu

Phe

Lys

60

Glu

Tyr

Arg

Tyr

Ser

140

Phe

Val

Arg

Gly

Leu

45

Gly

Ile

Lys

Asn

Gln

125

Val

Gly

Ala

tédng hop"

Ser

Arg

30

Ser

Phe

Lys

Tyr

Ser

110

Gly

Thr

Ala

Ala

Asn

15

Lys

Asn

Tyr

Glu

Thr

95

Cys

Gly

Asn

Phe

His

Thr

Ile

Leu

Tyr

Asn

80

Ser

Trp

Ile

Glu

Leu

160

Ile



Thr

Asn

Ser

Val

225

Arg

Val

Met

Leu

Arg

305

Glu

Val

Ser

Trp

Gly

Glu

Gly

210

Ile

Phe

Gln

Lys

Tyr

290

Ile

Ala

Ala

Pro

Glu

Thr

Lys

195

His

His

Gln

Tyr

Ser

275

Ser

Phe

Ser

Ala

Asn

355

Ser

Arg

180

Ala

Ser

Glu

Glu

Ile

260

Ala

Ile

Val

Phe

His

340

Ser

Ser

165

Gly

Leu

Phe

Lys

Glu

245

Tyr

Arg

Tyr

Ser

Phe

325

Ile

Lys

Arg

Arg

Gly

Leu

Gly

230

Ile

Lys

Asn

Gln

Val

310

Gly

Thr

Asn

Ser

Ser

Arg

Ser

215

Phe

Lys

Tyr

Ser

Gly

295

Thr

Ala

Gly

Glu

Gly

Asn

Lys

200

Asn

Tyr

Glu

Thr

Cys

280

Gly

Asn

Phe

Thr

Lys

360

His

27533

Thr

185

Ile

Leu

Tyr

Asn

Ser

265

Trp

Ile

Glu

Leu

Arg

345

Ala

Ser

170

Leu

Asn

His

Ile

Thr

250

Tyr

Ser

Phe

His

Val

330

Gly

Leu

Phe

-93-

Ser

Ser

Leu

Tyr

235

Lys

Pro

Lys

Glu

Leu

315

Gly

Arg

Gly

Leu

Ser

Trp

Arg

220

Ser

Asn

Asp

Asp

Leu

300

Ile

Gly

Ser

Arg

Ser

Pro

Glu

205

Asn

Gln

Asp

Pro

Ala

285

Lys

Asp

Ser

Asn

Lys

365

Asn

Asn

190

Ser

Gly

Thr

Lys

Ile

270

Glu

Glu

Met

Gly

Thr

350

Ile

Leu

175

Ser

Ser

Glu

Tyr

Gln

255

Leu

Tyr

Asn

Asp

Ser

335

Leu

Asn

His

Lys

Arg

Leu

Phe

240

Met

Leu

Gly

Asp

His

320

Arg

Ser

Ser

Leu



Arg

385

Ser

Asn

Asp

Asp

Leu

465

Ile

Gly

His

Val

Thr

545

Glu

Lys

Ser

370

Asn

Gln

Asp

Pro

Ala

450

Lys

Asp

Pro

Thr

Phe

530

Pro

Val

Thr

Val

Gly

Thr

Lys

Ile

435

Glu

Glu

Met

Gly

Cys

515

Leu

Glu

Lys

Lys

Leu

Glu

Tyr

Gln

420

Leu

Tyr

Asn

Asp

Ser

500

Pro

Phe

Val

Phe

Pro

580

Thr

Leu

Phe

405

Met

Leu

Gly

Asp

His

485

Ser

Pro

Pro

Thr

Asn

565

Arg

Val

Val

390

Arg

Val

Met

Leu

Arg

470

Glu

Ser

Cys

Pro

Cys

550

Trp

Glu

Leu

375

Ile

Phe

Gln

Lys

Tyr

455

Ile

Ala

Ser

Pro

Lys

535

Val

Tyr

Glu

His

His

Gln

Tyr

Ser

440

Ser

Phe

Ser

Ser

Ala

520

Pro

Val

Val

Gln

Gln

27533

Glu

Glu

Ile

425

Ala

Ile

Val

Phe

Ser

505

Pro

Lys

Val

Asp

Tyr

585

Asp

Lys

Glu

410

Tyr

Arg

Tyr

Ser

Phe

490

Ser

Glu

Asp

Asp

Gly

570

Ser

Trp

-9Y-

Gly

395

Ile

Lys

Asn

Gln

Val

475

Gly

Gly

Leu

Thr

Val

555

Val

Ser

Leu

380

Phe

Lys

Tyr

Ser

Gly

460

Thr

Ala

Ser

Leu

Leu

540

Ser

Glu

Thr

Asn

Tyr

Glu

Thr

Cys

445

Gly

Asn

Phe

Cys

Gly

525

Met

His

Val

Tyr

Gly

Tyr

Asn

Ser

430

Trp

Ile

Glu

Leu

Asp

510

Gly

Ile

Glu

His

Arg

590

Lys

Ile

Thr

415

Tyr

Ser

Phe

His

Val

495

Lys

Pro

Ser

Asp

Asn

575

Val

Glu

Tyr

400

Lys

Pro

Lys

Glu

Leu

480

Gly

Thr

Ser

Arg

Pro

560

Ala

Val

Tyr



27533

595 600 605
Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
610 615 620
Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
625 630 635 640
Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys
645 650 655
Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
660 665 670
Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
675 680 685
Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
690 695 700
Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
705 710 715 720
Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Ser
725 730 735
Ser Ser Ser Ser Ser Ala Trp Ser His Pro Gln Phe Glu Lys
740 745 750
<210> 28
<211> 750
<212> PRT
<213> Trinh tu nhé&n tao
<220>
<221> Ngudn
<223> /note="M& ta trinh tu nhan tao: Polypeptit téng hop"
<400> 28

Gln Arg Val Ala Ala His Ile Thr Gly Thr Arg Gly Arg Ser Asn Thr

-05-



Leu

Asn

His

Ile

65

Thr

Tyr

Ser

Phe

His

145

Val

Thr

Lys

His

His

Ser

Ser

Leu

50

Tyr

Lys

Pro

Lys

Glu

130

Leu

Gly

Arg

Ala

Ser

210

Glu

Ser

Trp

35

Arg

Ser

Asn

Asp

Asp

115

Leu

Ile

Gly

Gly

Leu

195

Phe

Lys

Pro

20

Glu

Asn

Gln

Asp

Pro

100

Ala

Lys

Asp

Ser

Arg

180

Gly

Leu

Gly

Asn

Ser

Gly

Thr

Lys

85

Ile

Glu

Glu

Met

Gly

165

Ser

Arg

Ser

Phe

Ser

Ser

Glu

Tyr

70

Gln

Leu

Tyr

Asn

Asp

150

Ser

Asn

Lys

Asn

Tyr

Lys

Arg

Leu

55

Phe

Met

Leu

Gly

Asp

135

His

Gly

Thr

Ile

Leu

215

Tyr

Asn

Ser

40

Val

Arg

Val

Met

Leu

120

Arg

Glu

Ser

Leu

Asn

200

His

Ile

27533

Glu

25

Gly

Ile

Phe

Gln

Lys

105

Tyr

Ile

Ala

Arg

Ser

185

Ser

Leu

Tyr

10

Lys

His

His

Gln

Tyr

90

Ser

Ser

Phe

Ser

Val

170

Ser

Trp

Arg

Ser

-96-

Ala

Ser

Glu

Glu

75

Ile

Ala

Ile

Val

Phe

155

Ala

Pro

Glu

Asn

Gln

Leu

Phe

Lys

60

Glu

Tyr

Arg

Tyr

Ser

140

Phe

Ala

Asn

Ser

Gly

220

Thr

Gly

Leu

45

Gly

Ile

Lys

Asn

Gln

125

Val

Gly

His

Ser

Ser

205

Glu

Tyr

Arg

30

Ser

Phe

Lys

Tyr

Ser

110

Gly

Thr

Ala

Ile

Lys

190

Arg

Leu

Phe

15

Lys

Asn

Tyr

Glu

Thr

95

Cys

Gly

Asn

Phe

Thr

175

Asn

Ser

Val

Arg

Ile

Leu

Tyr

Asn

80

Ser

Trp

Ile

Glu

Leu

160

Gly

Glu

Gly

Ile

Phe



225

Gln

Tyr

Ser

Ser

Phe

305

Ser

Val

Ser

Trp

Arg

385

Ser

Asn

Asp

Asp

Glu

Ile

Ala

Ile

290

Val

Phe

Ala

Pro

Glu

370

Asn

Gln

Asp

Pro

Ala

Glu

Tyr

Arg

275

Tyr

Ser

Phe

Ala

Asn

355

Ser

Gly

Thr

Lys

Ile

435

Glu

Ile

Lys

260

Asn

Gln

Val

Gly

His

340

Ser

Ser

Glu

Tyr

Gln

420

Leu

Tyr

Lys
245

Tyr

Ser

Thr

Ala

325

Ile

Lys

Arg

Leu

Phe

405

Met

Leu

Gly

230

Glu

Thr

Cys

Gly

Asn

310

Phe

Thr

Asn

Ser

Val

390

Arg

Val

Met

Leu

Asn

Ser

Trp

Ile

295

Glu

Leu

Gly

Glu

Gly

375

Ile

Phe

Gln

Lys

Tyr

Thr

Tyr

Ser

280

Phe

His

Val

Thr

Lys

360

His

His

Gln

Tyr

Ser

440

Ser

27533

Lys

Pro

265

Lys

Glu

Leu

Gly

Arg

345

Ala

Ser

Glu

Glu

Ile

425

Ala

Ile

Asn

250

Asp

Asp

Leu

Ile

Gly

330

Gly

Leu

Phe

Lys

Glu

410

Tyr

Arg

Tyr

235

Asp

Pro

Ala

Lys

Asp

315

Ser

Arg

Gly

Leu

Gly

395

Ile

Lys

Asn

Gln

-97-

Lys
Ile
Glu
Glu
300
Met
Gly
Ser
Arg
Ser
380
Phe
Lys
Tyr

Ser

Gly

Gln

Leu

Tyr

285

Asn

Asp

Ser

Asn

Lys

365

Asn

Tyr

Glu

Thr

Cys

445

Gly

Met

Leu

270

Gly

Asp

His

Gly

Thr

350

Ile

Leu

Tyr

Asn

Ser

430

Trp

Ile

Val

255

Met

Leu

Arg

Glu

Ser

335

Leu

Asn

His

Ile

Thr

415

Tyr

Ser

Phe

240

Gln

Lys

Tyr

Ile

Ala

320

Arg

Ser

Ser

Leu

Tyr

400

Lys

Pro

Lys

Glu



Leu

465

Ile

Gly

His

Val

Thr

545

Glu

Lys

Ser

Lys

Ile

625

Pro

Leu

Asn

450

Lys

Asp

Pro

Thr

Phe

530

Pro

Val

Thr

Val

Cys

610

Ser

Pro

Val

Gly

Glu

Met

Gly

Cys

515

Leu

Glu

Lys

Lys

Leu

595

Lys

Lys

Ser

Lys

Gln

Asn

Asp

Ser

500

Pro

Phe

Val

Phe

Pro

580

Thr

Val

Ala

Arg

Gly

660

Pro

Asp

His

485

Ser

Pro

Pro

Thr

Asn

565

Arg

Val

Ser

Lys

Glu

645

Phe

Glu

Arg

470

Glu

Ser

Cys

Pro

Cys

550

Trp

Glu

Leu

Asn

Gly

630

Glu

Tyr

Asn

455

Ile

Ala

Ser

Pro

Lys

535

Val

Tyr

Glu

His

Lys

615

Gln

Met

Pro

Asn

Phe

Ser

Ser

Ala

520

Pro

Val

Val

Gln

Gln

600

Ala

Pro

Thr

Ser

Tyr

27533

Val

Phe

Ser

505

Pro

Lys

Val

Asp

Tyr

585

Asp

Leu

Arg

Lys

Asp

665

Lys

Ser

Phe

490

Ser

Glu

Asp

Asp

Gly

570

Ser

Trp

Pro

Glu

Asn

650

Ile

Thr

Val

475

Gly

Gly

Leu

Thr

Val

555

Val

Ser

Leu

Ala

Pro

635

Gln

Ala

Thr

-08-

460

Thr

Ala

Ser

Leu

Leu

540

Ser

Glu

Thr

Asn

Pro

620

Gln

Val

Val

Pro

Asn

Phe

Cys

Gly

525

Met

His

Val

Tyr

Gly

605

Ile

Val

Ser

Glu

Pro

Glu

Leu

Asp

510

Gly

Ile

Glu

His

Arg

590

Lys

Glu

Tyr

Leu

Trp

670

Val

His

Val

495

Lys

Pro

Ser

Asp

Asn

575

Val

Glu

Lys

Thr

Thr

655

Glu

Leu

Leu

480

Gly

Thr

Ser

Arg

Pro

560

Ala

Val

Tyr

Thr

Leu

640

Cys

Ser

Asp



Ser Asp Gly

690

675

Arg Trp Gln

705

Leu

Ser

29

<211>

<212>

<213>

His

Ser

<220>

<221>

<223>

<400> 29

Asn

Ser

736

PRT

Ngudn

Gln Arg Val

1

Leu

Asn

His

Ile

65

Thr

Ser

Ser

Leu

50

Tyr

Lys

Ser

Trp

35

Arg

Ser

Asn

Ser

Gln

His

Ser

740

Ala

Pro

20

Glu

Asn

Gln

Asp

Phe

Gly

Tyr

725

Ser

Ala

Asn

Ser

Gly

Thr

Lys

Phe

Asn

710

Thr

Ala

Trinh ty nhan tao

His

Ser

Ser

Glu

Tyr

70

Gln

Leu

695

Val

Gln

Trp

/ghi cht="M&é ta trinh

Ile

Lys

Arg

Leu

55

Phe

Met

680

Tyr

Phe

Lys

Ser

Ser

Ser

Ser

His

745

tu nhéan

Thr

Asn

Ser

40

Val

Arg

Val

Gly

Glu

25

Gly

Ile

Phe

Gln

27533

Lys Leu

Cys Ser

715
Leu Ser
730

Pro Gln

Thr

700

Val

Leu

Phe

685

Val

Met

Ser

Glu

tao: Polypeptit

Thr Arg

10

Lys Ala

His Ser

His Glu

Gln Glu

75

Tyr Ile

-99-

Gly

Leu

Phe

Lys

60

Glu

Tyr

Arg

Gly

Leu

45

Gly

Ile

Lys

Asp Lys Ser

His

Glu Ala

720

Pro Gly Ser

Lys

750

735

<210>

téng hop"

Ser

Arg

30

Ser

Phe

Lys

Tyr

Asn

15

Lys

Asn

Tyr

Glu

Thr

Thr

Ile

Leu

Tyr

Asn

80

Ser



Tyr

Ser

Phe

His

145

Val

Thr

Asn

Ser

Val

225

Arg

Val

Met

Leu

Pro

Lys

Glu

130

Leu

Gly

Gly

Glu

Gly

210

Ile

Phe

Gln

Lys

Tyr

290

Ile

Asp

Asp

115

Leu

Ile

Gly

Thr

Lys

195

His

His

Gln

Tyr

Ser

275

Ser

Phe

Pro

100

Ala

Lys

Asp

Ser

Arg

180

Ala

Ser

Glu

Glu

Ile

260

Ala

Ile

Val

85

Ile

Glu

Glu

Met

Gly

165

Gly

Leu

Phe

Lys

Glu

245

Tyr

Arg

Tyr

Ser

Leu

Tyr

Asn

Asp

150

Ser

Arg

Gly

Leu

Gly

230

Ile

Lys

Asn

Gln

Val

Leu

Gly

Asp

135

His

Gly

Ser

Arg

Ser

215

Phe

Lys

Tyr

Ser

Gly

295

Thr

Met

Leu

120

Arg

Glu

Asn

Asn

Lys

200

Asn

Tyr

Glu

Thr

Cys

280

Gly

Asn

27533

Lys

105

Tyr

Ile

Ala

Gly

Thr

185

Ile

Leu

Tyr

Asn

Ser

265

Trp

Ile

Glu

90

Ser

Ser

Phe

Ser

Ser

170

Leu

Asn

His

Ile

Thr

250

Tyr

Ser

Phe

His

Ala

Ile

Val

Phe

155

Arg

Ser

Ser

Leu

Tyr

235

Lys

Pro

Lys

Glu

Leu

-100-

Arg

Tyr

Ser

140

Phe

Val

Ser

Trp

Arg

220

Ser

Asn

Asp

Asp

Leu

300

Ile

Asn

Gln

125

Val

Gly

Ala

Pro

Glu

205

Asn

Gln

Asp

Pro

Ala

285

Lys

Asp

Ser

110

Gly

Thr

Ala

Ala

Asn

190

Ser

Gly

Thr

Lys

Ile

270

Glu

Glu

Met

95

Cys

Gly

Asn

Phe

His

175

Ser

Ser

Glu

Tyr

Gln

255

Leu

Tyr

Asn

Asp

Trp

Ile

Glu

Leu

160

Ile

Lys

Arg

Leu

Phe

240

Met

Leu

Gly

Asp

His



305

Glu

Val

Ser

Trp

Arg

385

Ser

Asn

Asp

Asp

Leu

465

Ile

Gly

His

Val

Ala

Ala

Pro

Glu

370

Asn

Gln

Asp

Pro

Ala

450

Lys

Asp

Pro

Thr

Phe

Ser

Ala

Asn

355

Ser

Gly

Thr

Lys

Ile

435

Glu

Glu

Met

Gly

Cys

515

Leu

Phe

His

340

Ser

Ser

Glu

Tyr

Gln

420

Leu

Tyr

Asn

Asp

Ser

500

Pro

Phe

Phe

325

Ile

Lys

Arg

Leu

Phe

405

Met

Leu

Gly

Asp

His

485

Ser

Pro

Pro

310

Gly

Thr

Asn

Ser

Val

390

Arg

Val

Met

Leu

Arg

470

Glu

Ser

Cys

Pro

Ala

Gly

Glu

Gly

375

Ile

Phe

Gln

Lys

Tyr

455

Ile

Ala

Ser

Pro

Lys

Phe

Thr

Lys

360

His

His

Gln

Tyr

Ser

440

Ser

Phe

Ser

Ser

Ala

520

Pro

27533

Leu

Arg

345

Ala

Ser

Glu

Glu

Ile

425

Ala

Ile

Val

Phe

Ser

505

Pro

Lys

Val

330

Gly

Leu

Phe

Lys

Glu

410

Tyr

Arg

Tyr

Ser

Phe

490

Ser

Glu

Asp

315

Gly

Arg

Gly

Leu

Gly

395

Ile

Lys

Asn

Gln

Val

475

Gly

Gly

Leu

Thr

-101-

Gly

Ser

Arg

Ser

380

Phe

Lys

Tyr

Ser

Gly

460

Thr

Ala

Ser

Leu

Leu

Ser

Asn

Lys

365

Asn

Tyr

Glu

Thr

Cys

445

Gly

Asn

Phe

Cys

Gly

525

Met

Gly

Thr

350

Ile

Leu

Tyr

Asn

Ser

430

Trp

Ile

Glu

Leu

Asp

510

Gly

Ile

Ser

335

Leu

Asn

His

Ile

Thr

415

Tyr

Ser

Phe

His

Val

495

Lys

Pro

Ser

320

Arg

Ser

Ser

Leu

Tyr

400

Lys

Pro

Lys

Glu

Leu

480

Gly

Thr

Ser

Arg



Thr

545

Glu

Lys

Ser

Lys

Ile

625

Pro

Leu

Asn

Ser

Arg

705

Leu

<210> 30

530

Pro

Val

Thr

Val

Cys

610

Ser

Pro

Val

Gly

Asp

690

Trp

His

Glu

Lys

Lys

Leu

595

Lys

Lys

Ser

Lys

Gln

675

Gly

Gln

Asn

<211> 736

<212> PRT

Val

Phe

Pro

580

Thr

Val

Ala

Arg

Gly

660

Pro

Ser

Gln

His

Thr

Asn

565

Arg

Val

Ser

Lys

Glu

645

Phe

Glu

Phe

Gly

Tyr

725

Cys

550

Trp

Glu

Leu

Asn

Gly

630

Glu

Tyr

Asn

Phe

Asn

710

Thr

535

Val

Tyr

Glu

His

Lys

615

Gln

Met

Pro

Asn

Leu

695

Val

Gln

Val

Val

Gln

Gln

600

Ala

Pro

Thr

Ser

Tyr

680

Tyr

Phe

Lys

27533

Val

Asp

Tyr

585

Asp

Leu

Arg

Lys

Asp

665

Lys

Ser

Ser

Ser

Asp

Gly

570

Ser

Trp

Pro

Glu

Asn

650

Ile

Thr

Lys

Cys

Leu

730

Val

555

Val

Ser

Leu

Ala

Pro

635

Gln

Ala

Thr

Leu

Ser

715

Ser

-102-

540

Ser

Glu

Thr

Asn

Pro

620

Gln

Val

Val

Pro

Thr

700

Val

Leu

His

Val

Tyr

Gly

605

Ile

Val

Ser

Glu

Pro

685

Val

Met

Ser

Glu

His

Arg

590

Lys

Glu

Tyr

Leu

Trp

670

Val

Asp

His

Pro

Asp

Asn

575

Val

Glu

Lys

Thr

Thr

655

Glu

Leu

Lys

Glu

Gly

735

Pro

560

Ala

Val

Tyr

Thr

Leu

640

Cys

Ser

Asp

Ser

Ala

720

Lys



<213> Trinh ty nhan tao

<220>

<221>

<223>

<400> 30

Ngudn

Gln Arg Val

1

Leu

Asn

His

Ile

65

Thr

Tyr

Ser

Phe

His

145

Val

Thr

Ser

Ser

Leu

50

Tyr

Lys

Pro

Lys

Glu

130

Leu

Gly

Arg

Ser

Trp

35

Arg

Ser

Asn

Asp

Asp

115

Leu

Ile

Gly

Gly

Ala

Pro

20

Glu

Asn

Gln

Asp

Pro

100

Ala

Lys

Asp

Ser

Arg

Ala

Asn

Ser

Gly

Thr

Lys

85

Ile

Glu

Glu

Met

Gly

165

Ser

His

Ser

Ser

Glu

Tyr

70

Gln

Leu

Tyr

Asn

Asp

150

Ser

Asn

/ghi chu="Mé ta trinh

Ile

Lys

Arg

Leu

55

Phe

Met

Leu

Gly

Asp

135

His

Gly

Thr

tu nhén

Thr

Asn

Ser

40

Val

Arg

Val

Met

Leu

120

Arg

Glu

Ser

Leu

Gly

Glu

25

Gly

Ile

Phe

Gln

Lys

105

Tyr

Ile

Ala

Arg

Ser

27533

tao: Polypeptit

Thr Arg
10

Lys Ala

His Ser

His Glu

Gln Glu

75
Tyr Ile
90

Ser Ala

Ser Ile

Phe Val

Ser Phe

155

Val Ala

170

Ser Pro

-103-

Gly

Leu

Phe

Lys

60

Glu

Tyr

Arg

Tyr

Ser

140

Phe

Ala

Asn

Arg

Gly

Leu

45

Gly

Ile

Lys

Asn

Gln

125

Val

Gly

His

Ser

tdng hop"

Ser

Arg

30

Ser

Phe

Lys

Tyr

Ser

110

Gly

Thr

Ala

Ile

Lys

Asn

15

Lys

Asn

Tyr

Glu

Thr

95

Cys

Gly

Asn

Phe

Thr

175

Asn

Thr

Ile

Leu

Tyr

Asn

80

Ser

Trp

Ile

Glu

Leu

160

Gly

Glu



Lys

His

His

225

Gln

Tyr

Ser

Ser

Phe

305

Ser

Val

Ser

Trp

Arg

385

Ser

Ala

Ser

210

Glu

Glu

Ile

Ala

Ile

290

Val

Phe

Ala

Pro

Glu

370

Asn

Gln

Leu
195
Phe
Lys
Glu
Tyr
Arg
275
Tyr
Ser
Phe
Ala
Asn
355
Ser

Gly

Thr

180

Gly

Leu

Gly

Ile

Lys

260

Asn

Gln

Val

Gly

His

340

Ser

Ser

Glu

Tyr

Arg

Ser

Phe

Lys

245

Tyr

Ser

Gly

Thr

Ala

325

Ile

Lys

Arg

Leu

Phe

Lys

Asn

Tyr

230

Glu

Thr

Cys

Gly

Asn

310

Phe

Thr

Asn

Ser

Val

390

Arg

Ile

Leu

215

Tyr

Asn

Ser

Trp

Ile

295

Glu

Leu

Gly

Glu

Gly

375

Ile

Phe

Asn

200

His

Ile

Thr

Tyr

Ser

280

Phe

His

Val

Thr

Lys

360

His

His

Gln

27533

185

Ser

Leu

Tyr

Lys

Pro

265

Lys

Glu

Leu

Gly

Arg

345

Ala

Ser

Glu

Glu

Trp

Arg

Ser

Asn

250

Asp

Asp

Leu

Ile

Gly

330

Gly

Leu

Phe

Lys

Glu

Glu

Asn

Gln

235

Asp

Pro

Ala

Lys

Asp

315

Ser

Arg

Gly

Leu

Gly

395

Ile

-104-

Ser

Gly

220

Thr

Lys

Ile

Glu

Glu

300

Met

Gly

Ser

Arg

Ser

380

Phe

Lys

Ser

205

Glu

Tyr

Gln

Leu

Tyr

285

Asn

Asp

Ser

Asn

Lys

365

Asn

Tyr

Glu

190

Arg

Leu

Phe

Met

Leu

270

Gly

Asp

His

Gly

Thr

350

Ile

Leu

Tyr

Asn

Ser

Val

Arg

Val

255

Met

Leu

Arg

Glu

Ser

335

Leu

Asn

His

Ile

Thr

Gly

Ile

Phe

240

Gln

Lys

Tyr

Ile

Ala

320

Arg

Ser

Ser

Leu

Tyr

400

Lys



Asn

Asp

Asp

Leu

465

Ile

Gly

His

Val

Thr

545

Glu

Lys

Ser

Lys

Ile

Asp

Pro

Ala

450

Lys

Asp

Pro

Thr

Phe

530

Pro

Val

Thr

Val

Cys

610

Ser

Lys

Ile

435

Glu

Glu

Met

Gly

Cys

515

Leu

Glu

Lys

Lys

Leu

595

Lys

Lys

Gln

420

Leu

Tyr

Asn

Asp

Ser
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Fig. 6
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