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Linh vuc ky thuat dwoge dé cap

Sang ché dé cap dén khéang thé khang Angiopoietin 2 cia nguoi (khang thé
khang ANG-2), phuong phap dé san xuét khang thé va dugc phidm chua khang
thé nay.

Tinh trang ky thuat ciia sang ché

Su hinh thanh mach 13 nguyén nhén giy ra nhiéu rdi loan khéc nhau, bao
gém cac khdi u rn, cac rdi loan tao mach méi trong mét nhu céc bénh véng mac
ting sinh hodc thoai hoa diém vang lién quan dén tudi gia (AMD), ching viém
da khép dang thép, va bénh vay nén (Folkman, J., et al., J. Biol. Chem. 267
(1992) 10931-10934; Klagsbrun, M., et al., Annu. Rev. Physiol. 53 (1991) 217-
239; va Garner, A., Vascular diseases, in: Pathobiology of ocular disease, A
dynamic approach, Garner, A., va Klintworth, G. K. (eds.), 2nd edition, Marcel
Dekker, New York (1994), pp 1625-1710). Béi voéi truong hop 13 cac khdi u rén,
qué trinh tao mach méi cho phép té bao khdi dat dugc loi thé phat trién va tdng
sinh nhanh hon so vé&i t& bao binh thuong. Vi vdy, c6 mdt mdi lién quan mat
thiét gitta mat do cac mao mach trong khoi u véi kha ning séng sét cua bénh
nhén bi bénh ung thu vu cling nhu nhiéu loai u khic nhau (Weidner, N, et al., N
Engl J Med. 324 (1991) 1-8; Horak, E.R, et al., Lancet 340 (1992) 1120-1124;
va Macchiarini, P., et al., Lancet 340 (1992) 145-146).

Céc khang thé ANG-2 va khang ANG-2

Angiopoietin-2 ctia ngudi (ANG-2) (con duoc viét tit 1a ANGPT2 hoic
ANG2) (SEQ ID No:106) da dugc mo ta trong tai liéu: Maisonpierre, P.C., et al,
Science 277 (1997) 55-60, va Cheung, A.H., et al., Genomics 48 (1998) 389-91.
Cac Angiopoietin-1 va -2 (ANG-1 (SEQ ID No: 108) va ANG-2 (SEQ ID No:

107)) dugc phat hién 1a cac phdi tir ciia Tie, mot ho cia cac tyrosin kinaza duogc
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biéu hién mot cach chon loc trong ndéi mé mach. Yancopoulos, G.D., et al.,
Nature 407 (2000) 242-48. Hién c¢6 bdn thanh vién chinh thic cla ho

Angiopoietin.

Angiopoietin-3 va -4 (Ang-3 va Ang-4) c6 thé 13 cdc béan sao duoc thdy phd
bién trong céc locus gen tuong tu & chudt nhit va ngudi. Kim, L., et al., FEBS
Let, 443 (1999) 353-56; Kim, L., et al., J Biol Chem 274 (1999) 26523-28.
ANG-1 va ANG-2 c¢6 thé duoc bit dau ﬁhén dang trong céc thir nghiém nudi ciy
md nhu chét chi vén va chat déi khang tuong tmng (xem dbi véi ANG-1: Davis,
S., et al., Cell 87 (1996) 1161-69; va dbi voi ANG-2: Maisonpierre, P.C., et al.,
Science 277 (1997) 55- 60). Tt ca céc Angiopoietin da biét gin két chu yéu voi
Tie2 va ca Ang-1 va -2 gin két véi Tie2 véi i luc 12 3 nM (Kd). Maisonpierre,
P.C,, et al., Science 277 (1997) 55-60. Ang-1 dugc chimg minh 13 hd tro sy séng
cua EC va thuc d‘éy tinh toan ven ndi mo, Davis, S., et al., Cell 87 (1996) 1161-
69; Kwak, H.J., et al., FEBS Lett 448 (1999) 249-53; Suri, C., et al., Science 282
(1998) 468-71; Thurston, G., et al., Science 286 (1999) 251 1-14; Thurston, G.,
et al., Nat. Med. 6 (2000) 460-63, trong khi ANG-2 c6 tic dung nguoc lai va
thiic ddy viéc lam mét 6n dinh ctia mach mau va su thoai hoa khi khong ¢ cac
nhan t6 sdng sét VEGF hodc nhan té sinh truéng nguyén bao soi co ban.
Maisonpierre, P.C., et al., Science 277 (1997) 55-60. Tuy nhién nhiéu nghién
ctru vé chirc ning cia ANG-2 di goi v nhiéu trang théi phuc hop hon. ANG-2
c6 thé 13 chét diéu bién phirc hop su tai tao hinh mach ma c6 vai trd voi ca qua
trinh hinh thanh va suy thoai mach. Ho trg vai tro nay ciia ANG-2, c4c phén tich
biéu hién chimg t6 rang ANG-2 d& bj kich thich, ciing v6i VEGF, trong cac sip
dat nhu tao mach nguoi trudng thanh, trong khi ANG-2 duogc kich thich khi
khong c6 mit VEGF trong cac sap dit suy thoai mach. Holash, J., et al., Science
284 (1999) 1994-98; Holash, J., et al., Oncogene 18 (1999) 5356-62. Phu hop
v6i vai trd phu thudc ngt canh, ANG-2 gin két dac hiéu v6i cing thu thé dic

hiéu n6i mo. Tie-2, dugc hoat hod béi Ang-1, nhung c6 céc tac dung phu thude
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ngl canh doi voi qué trinh hoat hoa cia n6. Maisonpierre, P.C., et al., Science

277 (1997) 55-60.

Céc thir nghiém hinh thanh mach mang stmg chiing té rang ca ANG-1 va
ANG-2 déu c6 tic dung tuong duong, tic dong hiép dong v6i VEGF dé thuc day
su phat trién cla céc mach mau méi. Asahara, T, et al., Circ. Res. 83 (1998)
233-40. Kha ning 1a c¢6 dap Gmg noi mé tang theo lidu lugng da quan sat duoc in
vitro voi néng d6 cao, ANG-2 c6 thé cung la tién tao mach. Kim, I, et al.,
Oncogene 19 (2000) 4549-52. V&i ndng d6 cao, ANG-2 hoat dong nhu nhan t6
sdng s6t gay chét té bao déi vdi cac té bao ndi mo trong qua trinh giy chét lam
mét huyét thanh nho hoat hod Tie2 bang PI-3 Kinase va chu trinh Akt. Kim, L,
et al., Oncogene 19 (2000) 4549-52.

CAc thtr nghiém in vitro khéc goi ¥ rang trong qua trinh tiép xtc duy tri lién
tuc, cc tac dong ciia ANG-2 c6 thé dich chuyén tdng dan tir tac dong cua chét
d6i khang thanh chat chi van Tie2 va tai cc thoi diém muodn, né c6 thé lién
quan truc tiép dén qua trinh hinh thanh 6ng mach va lam 6n dinh mach méi.
Teichert-Kuliszewska, K., et al., Cardiovasc. Res. 49 (2001) 659-70. Ngoai ra,
néu cac EC duoc nudi cdy bang keo to huyét, qua trinh hoat hoa Tie2 bing
ANG-2 ciing quan sat duoc, c6 thé goi v rang hoat dong ctia ANG-2 c6 thé phu
thudc vao tinh trang biét hoa EC. Teichert-Kuliszewska, K., et al., Cardiovasc.
Res. 49 (2001) 659-70. Trong mach EC nudi cay trong gel collagen ba chiéu,
ANG-2 c6 thé ciing kich thich qua trinh hoat hod Tie2 va thic ddy qua trinh hinh
thanh cac céu tric twong tu mao dan. Mochizuki, Y., et al., J. Cell. Sci. 115
(2002) 175-83. Viéc str dung dich dong nuéi ciy dang cu 3-D nhu kidu trudng
thanh mach in vitro chimg t6 rang viéc tiép xuc truc tiép giita cac EC va cac té
bao trung mé da loai bo trang thai dap tmg v6i VEGF, trong khi su ¢ mit cia
VEGF va ANG-2 lai kich thich hinh thanh mach. Korff, T., et al., Faseb J. 15
(2001) 447-57. Etoh, T.H. et al. d4 chimg t6 ring cac EC biéu hién chu yéu
Tie2, qua trinh biéu hién MMP-1, -9 va u-PA dugc didu chinh tang 1o rét boi
ANG-2 trong diéu kién c6 mat caa VEGF. Etoh, T., et al., Cancer Res. 61

-4-
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(2001) 2145-53. Véi kiéu mang ddng tir, Lobov, .B. et al. thé hién rang ANG-2
v6i su ¢6 mat ciia VEGF ndi sinh 1am ting nhanh duong kinh dng mao dan, thay
d6i phién nén, qua trinh ting sinh va di tri cia cic t& bao ndi mo va kich thich
hinh thanh cac mach mau méi. Lobov, I.B., et al., Proc. Natl. Acad. Sci. USA 99
(2002) 11205-10. Nguoc lai, ANG-2 thic day su ti vong té bao va su kim him
su phat trién mach ma khong ¢6 VEGF néi sinh . Lobov, 1.B., et al., Proc. Natl.
Acad. Sci. USA 99 (2002) 11205-10. Tuong tu, véi kidu khéi u in vivo,
Vajkoczy, P., et al. cho thiy ring céc thé két tu da bao kich thich su phét trién
mach béi viéc hinh thanh mach théng qua viéc dong biéu hién VEGFR-2 va
ANG-2 & vat chu va khéi u ndi mé. Vajkoczy, P., et al., J. Clin. Invest. 109
(2002) 777-85. Kiéu nay chimg té ring hé mach én dinh cia céc khéi u sinh
trudng khac biét bdi co su thay ddi lién tuc, thuong dugc cho 1a dugc tao ra bsi
su biéu hién ciia VEGF va ANG-2. Vajkoczy, P., et al., J Clin. Invest. 09 (2002)
777-85.

Céc thir nghiém Tie-2 va Angiopoietin-1 & chudt dugc giy mé thé hién céc
phenotyp tuong tu va goi ¥ ring qud trinh phosphoryl hoa Tie-2 dugc kich thich
bdi Angiopoietin-1 giy ra sy sira dbi va phat trién mach dn dinh, thuc day su
truéng thanh mach mau trong qua trinh hinh thanh mach va duy tri sy dinh bam
t& bao hd tro té bao noi moé (Dumont, J., et al., Genes & Development, 8 (1994)
1897-1909; Sato, T.N., Nature, 376 (1995) 70-74; (Thurston, G., et al., Nature
Medicine: 6 (2000) 460-463). Vai tro cua Angiopoietin-1 dugc cho 13 dugc bao
toan & ngudi trudng thanh, trong dé né dugc biéu hién nhidu noi va lién tuc
(Hanahan, D., Science, 277 (1997) 48-50; Zagzag, D., et al., Exp Neurology,
159 (1999) 391-400). Nguoc lai, biéu hién Angiopoietin-2 vé co ban giéi han &
cac diém sira d6i mach trong d6 né duoc cho 1a dé phong bé chirc ning lam én
dinh chung hodc lam truéng thanh cia Angiopoietin-1, cho phép t4i tao mach,
va van giit & trang thai mém déo va c6 thé dap tmg nhiéu hon véi cac tin hidu
hinh thanh (Hanahan, D., 1997; Holash, J., et al., Orzcogerze 18 (199) 5356-62;

Maisonpierre, P.C., 1997). Cac nghién ctru vé biéu hién Angiopoietin-2 trong
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qua trinh hinh thanh mach bénh 1y d3 phét hién ra nhiu kiéu u c6 biéu hién
Angiopoietin-2 trong mach (Maisonpierre, P.C., et al., Science 277 (1997) 55-
60). Cac nghién ciru chiic ning goi y ring Angiopoietin-2 lién quan dén su hinh
thanh mach khdi u va lién quan dén qu4 trinh biéu hién qué muc Angiopoietin-2
v6i sy phat trién khéi u ting & kiéu mo ghép khac lodi ciia chudt (Ahmad, S.A.,
et al., Cancer Res., 61 (2001) 1255-1259). Cac nghién ctru khac lién quan dén su
biéu hién qua fm'rc Angiopoietin-2 gy ra tinh trang siéu mach khéi u (Etoh, T.,
et al., Cancer Res. 61 (2001) 2145-53; Tanaka, F., et al., Cancer Res. 62 (2002)
7124-29).

Trong nhiing nim gan diy, Angiopoietin-1, Angiopoietin-2 va/hodc Tie-2
duogc dé xudt nhu cac dich diéu tri chéng ung thu c6 thé duogc chép nhan. Vi du
US 6,166,185, US 5,650,490 va US 5,814,464 d& xuét cic khang thé thu thé va
phéi tir khang Tie-2. Céc thtr nghiém st dung Tie-2 hoa tan duoc dé xuét dé lam
giam sb luong va kich c& cac khdi u & loai gam nhim (Lin, 1997; Lin 1998).
Siemester, G., et al. (1999) tao ra cac dong t& bao u hic sic t6 nguoi biéu hién
mién ngoai bao cua Tie-2, dugc tiém vao chudt trui va da chung t6 Tie-2 hoa tan
gay ra su rc ché déng ké qua trinh phat trién khéi u va su hinh thanh mach khéi
u. Cin ctr vao ca Angiopoietin-1 va Angiopoietin-2 gin két v6i Tie-2, nhung
trong cac thur nghiém dé khong rd rang 1a 1li€u Angiopoietin-1, Angiopoietin-2
hodc Tie-2 c6 phai 12 dich hép dan dé lam liéu phap khang ung thu khéng. Tuy
nhién, liéu phép khang Angiopoietin-2 hitu hiéu dugc cho 1a ¢6 tac dung diéu tri
céc bénh nhu bénh ung thu, trong d6 qua trinh tién trién phu thudc vao sy hinh
thanh mach bét thuong ma viéc phong bé qua trinh d6 c6 thé giup phong ngira
bénh sém (Follunan, J., Nature Medicine. 1 (1995) 27-31).

Ngoai ra mét s6 nhom dé xuit viée st dung céc khang thé va cac peptit gin
két v6i Angiopoietin-2. Xem, vi du US 6 166,185 va US 2003/10124129.
WO 03/030833, WO 2006/068953, WO 03/057134 hoac US 2006/0122370.
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Thir nghiém vé hiéu quéa biéu hién cuc b cua Angiopoietin-2 da chimg to
rang viéc dap tng lai tin hiéu Angiopoietin-1/Tie-2 1am 16ng cAu tric mach rén
nhd d6 cac EC tiép xic duogc véi cac tin hidu hoat hod tir cic tic nhan gay kich
thich hinh thanh mach, vi du VEGF (Hanahan, (1997). Tac dung tién tao mach
nay thu duoc tir sy e ché Angiopoietin-1 cho thdy rang liéu phap khang

Angiopoietin-1 s& khong phai 14 phuong phap diéu tri bénh ung thu hiru hiéu.

ANG-2 dugce biéu hién trong qua trinh phat trién tai cdc diém ma xuét hién
viéc sira d6i mach mau. Maisonpierre, P.C., et al., Science 277 (1997) 55-60. O
céc c4 thé trudng thanh, biéu hién ANG-2 bi gidi han & céc diém stra ddi mach
cling nhu & cac khdi u duoc tao mach muc dd cao, bao gém u than kinh dém,
Osada, H., et al., Int. J. Oncol. 18 (2001) 305-09); Koga, K., et al., Cancer Res.
61 (2001) 6248-54, ung thu biéu méd té bao gan, Tanaka, S., et al., J. Clin.
Invest. 103 (1999) 341-45, ung thu biéu md da day, Etoh, T., et al., Cancer Res.
61 (2001) 2145-53; Lee, J.H,, et al.,, Int. J. Oncol. 18 (2001) 355-61, khéi u
tuyén giap, Bunone, G., et al., Am J Pathol 155 (1999) 1967-76, bénh ung thu
phéi t& bao khong nho, Wong, M.P,, et al., Lung Cancer 29 (2000) 11-22, va
bénh ung thu rudt két, Ahmad, S.A., et al., Cancer 92 (2001) 1138-43, va tuyén
tién liét Wurmbach, J.H., et al., Anticancer Res. 20 (2000) 5217-20. Mot sb té
bao khéi u duoc thdy biéu hién ANG-2. Vi du, Tanaka, S., et al., J. Clin. Invest.
103 (1999) 341-45 phat hién ANG-2 ARN théng tin & 10 trong s6 12 mau ung
thu biéu mé t& bao gan ngudi (HCC). Nhém Ellis dé xuit ring ANG-2 duoc
biéu hién khip noi ¢ biéu mé khéi u. Ahmad, S.A., et al., Cancer 92 (2001)
1138-43. Céc nha nghién ctru khic d& xuét cic phat hién tuong tu. Chen, L., et
al., J. Tongji Med. Univ. 21 (2001) 228-30, 235 (2001). Bing cach phat hién cac
muc ANG-2 ARN thong tin trong cdc miu bénh ung thu via nguoi, Sfiligoi, C.,
et al., Int. J. Cancer 103 (2003) 466-74, ma lién quan dic biét d&n sy xam nhép
hach bach huyét, thoi gian khong mac bénh ngin va su séng s6t noi chung kém.
Tanaka, F., et al., Cancer Res. 62 (2002) 7124-29, d3 xem xét lai toan bo 236
bénh nhén bi bénh ung thu phdi t& bao khéng nhé (NSCLC) & giai doan bénh ly

-7-
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I dén IIIA tuwong Gmg. Nho viéc st dung hoc mién dich, céc tac gia di phat hién
ra réng 16,9% bénh nhan NSCLC c6 ANG-2 duong tinh. Mat d6 mach déi véi
khéi u ANG-2 duong tinh cao hon dang ké so v6i mat d6 mach ctia khéi u 4m
tinh ANG-2. Hiéu qua tao mach cia ANG-2 chi duoc théy khi biéu hién VEGF
cao. Ngoai ra, viéc biéu hién duong tinh ctia ANG-2 14 nhén t6 quan trong dé du
doan sy song sét sau phau thuat kém. Tanaka, F., et al., Cancer Res. 62 (2002)
7124-29. Tuy nhién, cic tac gia da nhéan thiy khong c6 lién quan dang ké nao
gilta biéu hién Ang-1 va mat do cua mach. Tanaka, F.v, et al., Cancer Res. 62
(2002) 7124-29. Két qua thu dugc cho thiy ring ANG-2 1a chét chi thi & bénh

nhan bi mot s6 dang bénh ung thu ma co6 tién luong bénh xau.

Méi day, nho sir dung kiéu chudt duogc gdy mé bing ANG-2, nhém
Yancopoulos d& xuat ring ANG-2 can thiét cho su hinh thanh mach & tré so
sinh. Gale, N.W., et al., Dev. Cell 3 (2002) 411-23. Chung chimg té rang su
thoai trién mang trong ctia mach trong mit dugc thuc hién theo chuong trinh
khong xuat hién & chudt giy mé bang ANG-2 va mach mau vOng mac cua chung
khéng thé phat trién duge tir dong mach chinh ctia vdng mac. Gale, N.W., et al.,
Dev. Cell 3 (2002) 411-23. Céc tac gia cling phat hién ra viéc lam dat doan
ANG-2 tao ra cé4c sai hong ning & kiéu va chtic ning cua hé mach bach huyét.
Gale, N.W., et al., Dev. Cell 3 (200) 411-23. Viéc tach khéi di truyén bing Ang-
1 stra chita mach bach huyét, nhung khéng tac dong dén céc sai héng hinh thanh
mach. Gale, N.W., et al., Dev. Cell 3 (2002) 411-23.

Peters va céc cong su dé xuat rang Tie2 hoa tan, khi phan phat hoac nhu
protein tai td hop hodc trong vecto biéu hién virut, (rc ché su phat trién in vivo
ung thu biéu mé vi & chudt va u hic sic t§ & cac kiéu chuét nhit. Lin, P., et al.,
Proc. Natl. Acad. Sci. USA 95 (1998) 8829-34; Lin, P., et al., J. Clin. Invest.
100 (1997) 2072-78. Cac mat d6 mach & cac mo khdi u do duge didu trj rat
giam. Ngoai ra, Tie2 hoa tan phong bé su hinh thanh mach & mang sung chudt
dugc kich thich bsi méi truong c6 didu kién t& bao khdi u. Lin, P., et al., J. Clin.

Invest. 100 (1997) 2072-78. Ngoai ra, Isner va cdng su di chimg minh rang viéc
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b6 sung ANG-2 vao VEGF kich thich tinh trang mach méi c6 chu vi 16n hon va
dai hon truong hop chi kich thich bing VEGF. Asahara, T., et al., Circ. Res. 83
(1998) 233-40. Lugng thu thé Tie2 hoa tan du c6 kha ning ngin chin su diéu
hoa qua trinh tao mach méi do VEGF gay ra nho ANG-2. Asahara, T., et al.,
Circ. Res. 83 (1998) 233-40. Siemeister, G., et al., Cancer Res. 59 (1999) 3185-
91 cho thiy riang vdi cac md ghép khac loai & chudt trui lﬁé su biéu hién qua
murc clia cac mién gin két phéi tir ngoai bao ctia hodc Flt-1 hoic Tie2 trong cac
md ghép khic lodi tao ra su wc ché dang ké qua trinh khong thé bu bang loai
khac, goi y ring qua trinh thu thé VEGF va qua trinh Tie2 phai dugc coi 1a hai
thé khang dac hiéu doc lap can thiét ddi véi qua trinh hinh thanh mach in vivo.
Siemeister, G., et al., Cancer Res. 59:3 (1999) 3185-91. Piéu nay duoc chung
minh béng nhiéu cong bd méi day ctia White, R., R., et al., , Proc. Natl. Acad.
Sci. USA 100 (2003) 5028-33. Trong nghién ctru ctia ho, chimg minh duoc ring
aptamer ARN khang nucleaza gin két dic hiéu va Gc ché qué trinh tao mach
méi da dugc tic ché dang ké bang ANG-2 dugc kich thich béi bFGF & kiéu hinh

thanh mach vi bao mang stg & chudt.

Ban chat ki thuit ciia sang ché

Sang ché bao gom khéng thé gin két dic hiéu véi Angiopoietin-2 cua
ngudi (ANG-2), khac biét boi bao gom ving CDR3 néu trong SEQ ID NO: 1,
SEQ ID NO: 9, SEQ ID NO: 17, SEQ ID NO: 25, SEQ ID NO: 33, SEQ ID NO:
41, hodac SEQ ID NO: 49 nhu ving CDR3 cla mién bién ddi cia chudi nang.

Tét hon 1a khang thé khac biét & chd:

a) mién bién d6i cua chudi ning bao gdm ving CDR3 néu trong SEQ ID
NO: 1, SEQ ID NO: 9, SEQ ID NO: 17, SEQ ID NO: 25, SEQ ID NO: 33, SEQ
ID NO: 41, hodc SEQ ID NO: 49, ving CDR2 néu trong SEQ ID NO: 2, SEQ
ID NO: 10, SEQ ID NO: 18, SEQ ID NO: 26, SEQ ID NO: 34, SEQ ID NO: 42,
hodc SEQ ID NO: 50, va vung CDRI néu trong SEQ ID NO: 3, SEQ ID NO:
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11, SEQ ID NO: 19, SEQ ID NO: 27, SEQ ID NO: 35, SEQ ID NO: 43 hoic
SEQ ID NO: 51, va

b) mién bién ddi cia chudi nhe bao gdm ving CDR3 néu trong SEQ ID
NO: 4, SEQ ID NO: 12, SEQ ID NO: 20, SEQ ID NO: 28, SEQ ID NO: 36,
SEQ ID NO: 44, hodac SEQ ID NO: 52, ving CDR2 néu trong SEQ ID NO: 5,
SEQ ID NO: 13, SEQ ID NO: 21, SEQ ID NO: 29, SEQ ID NO: 37, SEQ ID
NO: 45, hodc SEQ ID NO: 53, va vung CDR1 néu trong SEQ ID NO: 6, SEQ
ID NO: 14, SEQ ID NO: 22, SEQ ID NO: 30, SEQ ID NO: 38, SEQ ID NO: 46
hodc SEQ ID NO: 54.

Tt hon 14 khang thé khac biét & chd bao gom:

a) mién bién ddi cua chudi nang néu trong SEQ ID NO: 7, SEQ ID NO: 15,
SEQ ID NO: 23, SEQ ID NO: 31, SEQ ID NO: 39, SEQ ID NO: 47, hodc SEQ
ID NO: 55; va

b) mién bién dbi ctia chudi nhe néu trong SEQ ID NO: 8, SEQ ID NO: 16,
SEQ ID NO: 24, SEQ ID NO: 32, SEQ ID NO: 40, SEQ ID NO: 48, hoiac SEQ
ID NO: 56.

T6t hon 1a khéng thé khac biét & chd khang thé nay khong gén két dic hiéu
voi Angiopoietin 1 (ANG-1).

Mot phuong 4n khac, sang ché dé cap dén dugc phdm bao gdm khéng thé

theo sang ché.

Mot phuong an khéc, sang ché dé cap dén axit nucleic ma hoa mién bién
d6i ctia chudi ning va/hoic mién bién dbi cia chudi nhe cua khang thé theo sang
ché.

Sang ché con dé xuit cac vecto biéu hién chira axit nucleic theo sang ché
¢6 kha nang biéu hién axit nucleic d4 néu trong t& bao khong nhan hoac c¢6 nhan
dién hinh va céc té bao chu chira céc vecto nay dé san sinh téi td hop khang thé

theo sang ché.
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Sang ché con bao gom té€ bao chui khong nhan hodc cé nhan dién hinh chira

vecto theo sang ché.

Sang ché con bao gébm phuong phédp dé tao ra khang thé cua ngudi tai to
hop hodc dugc 1am tuong thich véi nguoi theo sang ché, khac biét & chd phuong
phap nay bao gém budc biéu hién axit nucleic theo sang ché trong t& bao khong
nhan hodc c6 nhan dién hinh va thu hdi khang thé, t& bao hodc dich ndi nudi cdy
t& bao nay. Sang ché con bao gom khéng thé c6 thé thu duoc bing phuong phap
tai t6 hop nay.

Khang thé theo sang ché 1a dic biét c6 tac dung dé ngin ngira cac khéi u

thir phat/di can hoac dé diéu tri cac bénh mach nhu cac bénh vong mac.

MGO ta chi tiét sang ché

Sang ché bao gdm khang thé gin két dic hiéu vdoi Angiopoietin-2 cua
ngudi (ANG-2), khac biét boi khang thé nay bao gébm ving CDR3 néu trong
SEQ ID NO: 1, SEQ ID NO: 9, SEQ ID NO: 17, SEQ ID NO: 25, SEQ ID NO:
33, SEQ ID NO: 41, hoic SEQ ID NO: 49 nhu ving CDR3 cia mién bién ddi

cua chuoi nang.
Theo mdt phuong an cua sang ché, khang thé khac biét & cho:

a) mién bién d6i cua chudi niang bao gdm ving CDR3 néu trong SEQ ID
NO: 1, SEQ ID NO: 9, SEQ ID NO: 17, SEQ ID NO: 25, SEQ ID NO: 33, SEQ
ID NO: 41, hoac SEQ ID NO: 49, ving CDR2 néu trong SEQ ID NO: 2, SEQ
ID NO: 10, SEQ ID NO: 18, SEQ ID NO: 26, SEQ ID NO: 34, SEQ ID NO: 42,
hodc SEQ ID NO: 50, va vung CDR1 néu trong SEQ ID NO: 3, SEQ ID NO:
11, SEQ ID NO: 19, SEQ ID NO: 27, SEQ ID NO: 35, SEQ ID NO: 43, hoic
SEQ ID NO: 51, va

b) mién bién dbi cua chudi nhe bao gébm ving CDR3 néu trong SEQ ID
NO: 4, SEQ ID NO: 12, SEQ ID NO: 20, SEQ ID NO: 28, SEQ ID NO: 36,
SEQ ID NO: 44, hoac SEQ ID NO: 52, ving CDR2 néu trong SEQ ID NO: 5,
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SEQ ID NO: 13, SEQ ID NO: 21, SEQ ID NO: 29, SEQ ID NO: 37, SEQ ID
NO: 45, hodac SEQ ID NO: 53 va ving CDRI1 néu trong SEQ ID NO: 6, SEQ ID
NO: 14, SEQ ID NO: 22, SEQ »ID NO: 30, SEQ ID NO: 38, SEQ ID NO: 46,
hoac SEQ ID NO: 54.

Tét hon 13 khang thé khéc biét & chd bao gdm:

a) mién bién ddi ctia chudi ning néu trong SEQ ID NO: 7, SEQ ID NO: 15,
SEQ ID NO: 23, SEQ ID NO: 31, SEQ ID NO: 39, SEQ ID NO: 47, hoac SEQ
ID NO: 55; va

b) mién bién d6i ctia chudi nhe néu trong SEQ ID NO: 8, SEQ ID NO: 16,
SEQ ID NO: 24, SEQ ID NO: 32, SEQ ID NO: 40, SEQ ID NO: 48, hogc SEQ
ID NO: 56.

Phuong 4n khéc ctia sang ché 13 dé cap dén khang thé gin két dic hiéu véi
ANG-2 cua ngudi, khic biét & chd khang thé khong gin két dic hiéu voi
Angiopoetin 1 ctia ngudi (ANG-1). Céc khang thé thong thudng gin két dic
hiéu v6i ANG-2 ctia ngudi, nhung khong gin két dic hiéu véi ANG-1 cua
nguodi, vi du 1a Ang2s R3 LCO03, Ang2s LC09, Ang2i LC06, Ang2i LCO07,
hosic cac khang thé gin két vdi epitop twong tu nhu Ang2s R3 LCO03,
Ang2s LC09, Ang2i LC06, Ang2i LC07, Ang2i LC10, tét hon 13 c4c khang
thé gan két vdi epitop tuong tu nhu Ang2i LC06. Vi vy theo mot phuong én
ctia sang ché, khang thé gin két dic hiéu v6i Angiopoietin-2 ciia ngudi (ANG-
2), nhung khéng gin két dic hiéu véi ANG-1 ciia ngudi ma gan két véi epitop
tuong tu nhu Ang2s R3 LCO03, Ang2s L.C09, Ang2i L.LC06, Ang2i LCO07,
Ang2i LC10, tét hon 13 gin két véi epitop tuong tu nhu Ang2i LC06. Céc
khang thé ma gin két dic hiéu ANG-2 nhung khong gan két dic hiéu véi ANG-
1 ¢6 thé cai thién cac dic tinh nhu céc dic tinh vé hiéu luc, tinh giy doc kém,
cac dac tinh dugc dong luc khi so sanh vdi cac khang thé dic hiéu ANG-2 va
ANG-1.

-12-



23141

Vi vay theo mdt phuong 4n, sang ché d& cép dén khang thé gin két dic
hiéu vé&i Angiopoietin-2 ctia ngudi (ANG-2), nhung khong gin két véi ANG-1

ctia ngudi, trong d6 khagns thé nay khéc biét & chd:

a) mién bién dbi ctia chudi ning bao gdm ving CDR3 néu trong SEQ ID
NO: 1, SEQ ID NO: 9, SEQ ID NO: 25, SEQ ID NO: 33, hodc SEQ ID NO: 49,
vung CDR2 néu trong SEQ ID NO: 2, SEQ ID NO: 10, SEQ ID NO: 26, SEQ
ID NO: 34, hodc SEQ ID NO: 50, va vung CDR1 néu trong SEQ ID NO: 3,
SEQ ID NO: 11, SEQ ID NO: 27, SEQ ID NO: 35, hodac SEQ ID NO: 51, va

b) mién bién ddi ctia chudi nhe bao gém ving CDR3 néu trong SEQ ID
NO: 4, SEQ ID NO: 12, SEQ ID NO: 28, SEQ ID NO: 36, hoac SEQ ID NO:
52, ving CDR2 néu trong SEQ ID NO: 5, SEQ ID NO: 13, SEQ ID NO: 29,
SEQ ID NO: 37, hoac SEQ ID NO: 53, va ving CDRI1 néu trong SEQ ID NO:
6, SEQ ID NO: 14, SEQ ID NO: 30, SEQ ID NO: 38, hodc SEQ ID NO: 54.

Tt hon néu khang thé nay gén két dic hiéu véi Angiopoietin-2 cia nguoi
(ANG-2), nhung khong gan két véi ANG-1, khéc biét & chd khang thé nay bao
gbm:

a) mién bién doi ctia chudi nang néu trong SEQ ID NO: 7, SEQ ID NO: 15,
SEQ ID NO: 31, SEQ ID NO: 39, hoac SEQ ID NO: 55; va

b) mién bién ddi ctia chudi nhe néu trong SEQ ID NO: 8, SEQ ID NO: 16,
SEQ ID NO: 32, SEQ ID NO: 40, hoac SEQ ID NO: 56.

Theo mét phuong 4n, khang thé theo sang ché khac biét & chd:

a) mién bién dbi ctia chudi ning bao gdm ving CDR3 néu trong SEQ ID
NO: 1, hodc SEQ ID NO: 9, ving CDR2 néu trong SEQ ID NO: 2, hodc SEQ ID
NO: 10, va vung CDR1 néu trong SEQ ID NO: 3, hodc SEQ ID NO: 11, va

b) mién bién ddi ctia chudi nhe bao gdbm vung CDR3 néu trong SEQ ID
NO: 4, hodac SEQ ID NO: 12, ving CDR2 néu trong SEQ ID NO: 5, hodc SEQ
ID NO: 13, va vuing CDR1 néu trong SEQ ID NO: 6, hoac SEQ ID NO: 14.
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Theo mét phuong 4n, khang thé theo sang ché khac biét & chd bao gbm:
a) mién bién ddi cua chudi ndang néu trong SEQ ID NO: 7, hodc SEQ ID
15; va
b) mién bién ddi cia chudi nhe néu trong SEQ ID NO: 8, hodc SEQ ID
16.
Theo mot phuong an, khang thé theo sang ché khéc biét & chd:
a) mién bién d6i cta chudi ning bao gdm ving CDR3 néu trong SEQ ID
1, vang CDR2 néu trong SEQ ID NO: 2, va ving CDR1 néu trong SEQ ID
3,va
b) mién bién ddi ciia chudi nhe bao g6m ving CDR3 néu trong SEQ ID
4, vung CDR2 néu trong SEQ ID NO: 5, va ving CDR1 néu trong SEQ ID
6.

Theo mét phuong 4n, khéng thé theo séng ché khac biét & chd bao gdm:
a) mién bién ddi cta chudi nang néu trong SEQ ID NO: 7; va

b) mién bién dbi cua chudi nhe néu trong SEQ ID NO: 8.

Theo mét phuong 4n, khang thé theo sang ché khac biét & chd:

a) mién bién ddbi cua chudi ning bao gébm ving CDR3 néu trong SEQ ID

17, vang CDR2 néu trong SEQ ID NO: 18, va ving CDRI néu trong SEQ

ID NO: 19, va

NO:

b) mién bién dbi ctia chudi nhe bao gém vung CDR3 néu trong SEQ ID

20, ving CDR2 néu trong SEQ ID NO: 21, va ving CDR1 néu trong SEQ

ID NO: 22.

Theo mét phuong 4n khang thé theo sang ché khac biét & chd bao gbm:
a) mién bién doi ctia chudi nang néu trong SEQ ID NO: 23; va

b) mién bién dbi cua chudi nhe néu trong SEQ ID NO: 24.
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Tét hon 1a khang thé theo sang ché khac biét & chd khang thé nay thudc

kiéu phu IgG1 ctia ngudi hodc thude kiu phu IgG4 cda nguoi.

Thuat ngit “khang thé” bao ham céc dang khac nhau cua céac céu truc khang
thé bao gém, nhung khéng chi gidi han &, cac khang thé nguyén ven va cac qua
trinh 1dm 6n dinh bang disulfua. Tt hon 1 khang thé theo séng ché 1a khang thé
dugc 1am tuong thich véi ngudi, khang thé dang kham, hodc khang thé duoc cai
bién di truyén khéc, véi diéu kién 1a céc dic tinh dic trung theo sang ché duoc

duy tri.

Thuat ngit “qué trinh 1am 6n dinh bang disulfua” bao gdm mét phén cla
khang thé c6 chiéu dai ddy du, t6t hon 14 mién bién ddi ctia chung. Céc vi du vé
céc qua trinh 1am 6n dinh bang disulfua bao gdm céc khang thé kép, cac phan tir
khang thé mach don ((scFv hodc scFab), va cac khang thé da hiéu (vi du dic
hiéu kép) duoc tao ra tir cic qua trinh 1am 6n dinh bang disulfua. Cac khang thé
scFv, vi du dugc mé ta trong tai liéu: Houston, J.S., Methods in Enzymol. 203
(1991) 46-88). Ngoai ra, cac phan khang thé bao gém cac polypeptit mach don
c6 cac dic tinh clia mién Vi, cu thé 13 c6 thé két hop vai mién Vi, hodc cla
mién Vi gin két véi ANG-2, cu thé 13 c6 thé két hop v6i mién Vi thanh diém
chirc gén két khang nguyén va tao ra dic tinh. ScFvs c6 thé duoc lam én dinh
nhd st dung, vi du a) qué trinh lam 6n dinh bing disulfua (xem, vi du trong
WO 94/029350, Rajagopal, V., et al., Prot. Engin. (1997) 1453-59; Kobayashi,
H., et al., Nuclear Medicine & Biology, Vol. 25, (1998) 387-393; hodc Schmidt,
M., et al., Oncogene (1999) 18 1711-1721.) hoic b) c4c ving khung 6n dinh (vi
du béng cac dot bién dic hiéu, xem vi du WO 2007/109254, cac vung khung on
dinh dac hiéu xem vi du US7,258,985, Furrer, F., et al., Invest. Ophthalmol. Vis.
Sci. 50 (2009), pp. 771-778 hodc Ottiger, M., et al., Invest. Ophthalmol. Vis.
Sci. 50 (2009), pp. 779-786.
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Céc thuat ngit "khang thé don dong" hoic "ché phdm chira khang thé don
dong" theo sang ché dé cip dén ché phidm chira céc phan tir khang thé ctia hop

chat axit amin don.

Thuat ngit "khang thé dang kham" d& cap dén khang thé bao gdém ving
bién d6i, tac 1a vung gén két, tir mot nguén hodc loai va it nhat mot phf?ln cua
vung 6n dinh thu duogc tor mot nguén hodc loai khéac nhau, thuong duoc tao ra
bang céac k§ thuat ADN tai td hop. Céc khang thé dang kham bao gdém ving bién
dbi ctia chudt va vung n dinh cta nguoi duge dac biét uu tién. Cac dang uu tién
khac cia "cac khang thé dang kham" theo sang ché 1a c4c loai trong d6 ving 6n
dinh dugc cai bién hodc thay dbi tir ving én dinh cta khéng thé gdc dé tao ra
céc dic tinh theo sang ché, dic biét dbi véi gin két Clq va/hodc gan két thu thé
Fc (FcR). "khang thé dang kham" nay con dugc dé cip tdi nhu "cac khang thé
chuyén d6i nhém". Cac khang thé dang kham 12 san phdm ctia cac gen globulin
mién dich biéu hién bao gdm cic doan ADN ma hod cac ving bién déi globulin
mién dich va cic doan ADN mi hoé cic ving 6n dinh globulin mién dich. Cac
phuong phip dé tao ra khang thé dang kham bao gém cac k§ thuét tai td hop
ADN va chuyén gen thong thuong ma da biét trong linh vuc k¥ thuat nay. Vi duy,
xem: Morrison, S.L., et al., Proc. Natl. Acad Sci. USA 81 (1984) 6851-6855; cac
patent Hoa Ky s6 US 5,202,238 va US 5,204,244.

Thuat ngit "khang thé dugc lam twong thich véi ngudi" dé cap dén khang
thé ma trong d6 khung hoic "céc ving xé4c dinh bd tro" (CDR) duoc cai bién dé
chita CDR ctia globulin mién dich c6 tinh dic hiéu khac so véi tinh dic hiéu cta
globulin mién dich géc. Theo mot phuong an dugce wu tién, CDR ctia chudt duoc
ghép vao ving khung ctia khéng thé ciia ngudi dé tao ra "khang thé duge 1am
tuong thich vdi nguoi." Xem, vi du tai liéu Riechmann, L, et al., Nature 332
(1988) 323-327; va Neuberger, M.S., et al., Nature 314 (1985) 268-270. Cac
CDR dugc uu tién dac biét twong Umg vdi cac trinh tu dai dién nhén dang cac
khang nguyén thé hién & trén dbi vdi cac khang thé dang kham. Cac dang duoc

uu tién khac cua “khéng thé duoc lam tuong thich véi nguoi” thudce sang ché 1a
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cac loai ma trong d6 mién bao toan dugc cai bién hoac thay do6i thém tir mién
khéng doi cua khang thé goc dé tao ra cac dic tinh theo sang ché, dac biét lién

quan dén gin két C1q va/hoic gin két thu thé Fc (FcR).

Thuat ngit "khang thé ctia ngudi", theo sang ché, s& bao gém céc khang thé
¢ cac ving bién d6i va én dinh thu duoc tir trinh ti ngudi globulin mién dich
dong mam. Céc khang thé ctia ngudi 13 da biét trong linh vuc k§ thuit nay (van
Dijk, M.A., and van de Winkel, J. G., Curr. Opin. Pharmacol. 5 (2001) 368-
374). Cac khang thé ctia nguoi ciing c¢6 thé duoc tao ra & dong vat chuyén gen
(vi du chudt) ma c6 kha nang, khi tao dot bién, tao ra tat ca céc dang hodc su
chon loc cic khang thé nguoi khéng c6 qué trinh tao globulin mién dich néi
sinh. Viéc chuyén chudi gen globulin mién dich dong mam nguodi ¢ chudt dot
bién dong mam nay s& dan dén qu4 trinh tao ra cac khang thé ciia ngudi khi kich
thich bang khang nguyén (vi du, xem: Jakobovits, A., et al., Proc. Natl. Acad.
Sci. USA 90 (1993) 2551- 2555; Jakobovits, A., et al., Nature 362 (1993) 255-
258; Bruggemann, M., et al., Year Immunol. 7 (1993) 33-40). Cac khéng thé cta
nguoi cling co thé dugc tao ra & cac thu vién biéu hién thuc khuin thé
(Hoogenboom, H.R., and Winter, G., J. Mol. Biol. 227 (1992) 381- 388; Marks,
J.D., et al., J. Mol. Biol. 222 (1991) 581-597). Cac k¥ thuat cia Cole va cOng su
va ctia Boerner va cong su. ciing dd duogc sir dung dé tao ra cac khang thé don
dong cua nguoi (Cole et al., Monoclonal Antibodies and Cancer Therapy, Alan
R. Liss, p.77 (1985); and Boerner, P., et al., J. Immunol. 147 (1991) 86-95). Nhu
d3 néu trén dbi voi cac khang thé dang kham hodc duoc lam tuong thich vdi
ngudi theo sang ché, thuat ngit "khang thé cia ngudi" theo sang ché ciing bao
gdm céc khang thé di duoc cai bién ¢ ving on dinh dé tao ra cac dic tinh theo
sang ché, dic biét lién quan dén gén két Clq va/hoic gén két thu thé Fc, vi du
bang cach “chuyén d6i nhém”, tic 13 1am thay dbi hoic dot bién cac phan Fe (vi

dutr IgGl thanh IgG4 va/hoic dot bién IgG1/IgG4.)

Thuat ngir "khang thé ctia ngudi tai to hop", theo sang ché bao gdm tat ca

cac khang thé cuia ngudi duoc di€u che, biéu hién, tao ra hodc phan lap bang
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cach tai t6 hop, nhu cdc khang thé dugc phan 1ap tir t& bao chi nhu té bao NSO
hoic hodc CHO hoic tlr dong vat (vi du, chudt) dugc chuyén gen vao cac gen
globulin mién dich ctia nguoi hodc cic khang thé biéu hién bang cach str dung
vecto biéu hién tai t6 hop chuyén nhiém véao t& bao chi. Céc khang thé cta
ngudi tai tb hop nay cé cac ving bién dbi va 6n dinh dudi dang duoc sip xép
lai. Cac khang thé ngudi tai td hop theo sang ché duoc tao siéu dot bién soma in
vivo. Vi viy, c4c trinh tr axit amin cta cac ving VH va VL ciia khang thé tai td
hop 12 trinh tu ma, trong khi thu duoc va lién quan dén cac trinh tu nguoi dong
mam VH va VL, ¢ thé khong t6n tai tu nhién trong danh muc dong mam khéng
thé ctia nguoi in vivo.

Thuat ngir "mién bién d6i" (mién bién ddi cta chudi nhe (V1), mién bién
d6i cua chudi ning (Vyy)) theo séng ché dé cap dén tung cip chudi ning va nhe
ma tao ra sy gan két tryc tiép ctia khang thé véi khang nguyén. Céc mién cua
chudi ning va nhe bién dbi ctia ngudi c6 chu tric chung tuong tu va mdi mién
nay bao gdm bdn ving khung (FR), ma céc trinh tu cua ching dugc bao toan
rong rai, duge lién két boi ba “ving siéu bién” (hodc céc ving xac dinh bd tro,
cac CDR). Céc ving khung chip nhéan cu hinh tdm B- va cdc CDR c6 thé tao ra
cac vong ndi véi cau tric tim B. Cac CDR & mdi chudi duoc giit trong cau tric
ba chiéu cua chiing bang cac ving khung va cing véi cac CDR ctia chudi khac
tao ra diém gin két khang nguyén. Céc viing chudi ning va nhe ciia khdng thé
CDR3 déng vai trd dic biét quan trong trong tinh dic hiéu/ai luc gin két cta

khang thé theo sdng ché va vi vay tao ra muc dich khac nita cuia sang che.

Thuat ngit "phan gin két khang nguyén ctia khang thé" theo sang ché dé
cap dén cac gbc axit amin cua khang thé ma c6 thé tao ra gan két véi khang
nguyén. Phan gin két khang nguyén cua khang thé nay bao goém céac gbc axit
amin tr "cac vung xac dinh bd tro" hodc "cac CDR". Céc vung "khung" hoac
"FR" 14 cac viing mién bién dbi ngoai cac gbc ving siéu bién nhu duogc x4c dinh

theo sang ché. Vi vdy, cadc mién chuodi nang va nhe bién doi ciia khang thé bao
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gbm cac mién FR1, CDR1, FR2, CDR2, FR3, CDR3 va FR4 tir du N dén dau
C. Dic biét, CDR3 ctia chudi ning 1a ving gép phan nhiéu nhit vao viéc gin két
khang nguyén va xac dinh cic dic tinh cta khang thé. Cac ving CDR va FR
duoc x4c dinh theo cach xac dinh chuén ctia Kabat et al., Sequences of Proteins

of Immunological Interest, Sth Ed. Public Health Service, National Institutes of

Health, Bethesda, MD. (1991)) va/hoic cac gbc tir “vong siéu bién®.

Thuét ngft "axit nucleic hodc phan tir axit nucleic", theo sang ché, s& bao
gbm céc phan tir ADN va céc phan tir ARN. Phan tit axit nucleic ¢6 thé 1a ADN
soi don hodc soi kép, nhung t6t hon 1a ADN soi kép.

Thuat ngit “axit amin” theo sang ché dé cip dén nhém céc axit carboxy o-
amin xuét hién ty nhién bao gém alanin (ma ba ky tu: ala, ma mot ky tu: A),
arginin (arg, R), asparagin (asn, N), axit aspartic (asp, D), xystein (cys, C),
glutamin (gln, Q), axit glutamic (glu, E), glyxin (gly, G), histidin (his, H),
isoleuxin (ile, I), leuxin (leu, L), lysin (lys, K), methionin (met, M),
phenylalanin (phe, F), prolin (pro, P), serin (ser, S), threonin (thr, T), tryptophan
(trp, W), tyrosin (tyr, Y) va valin (val, V).

Axit nucleic dugc "lién két mot cach co kidm soat" khi nd duoc dit trong
mbi quan hé vé mit chuc nang véi trinh tu axit nucleic khac. Vi du, ADN déi
véi tién trinh tu hodc trinh ty dan dau tiét xudt dugc lién két mot cach ¢ kiém
soat vi ADN dbi véi polypeptit néu né duoc bidu hién nhu tién protein tham
gia vao qua trinh tiét xuat polypeptit; trinh tu khéi dau hodc trinh tu tdng cuong
duoc lién két mot cach c6 kiém soét véi trinh tu ma hod néu né tac dong tdi qua
trinh phién ma cuda trinh tu; hoac diém g'fm két ribosom dugc lién két mot cach
c6 kiém soat véi trinh tu ma hoa néu né dwoc dat & vi tri d& d& dang cho qua
trinh dich ma. Néi chung, "lién két mét cach c6 kiém soat" c6 nghia 1a céc trinh
tu ADN duoc lién két lién ké, va dbi véi truong hop trinh tu dan dau tiét xuét,
lién ké va trong khung doc. Tuy nhién, trinh tu tang cuong khong nam lién ké.

Lién két hoan chinh dugc thuc hién bing cach ghép véi cac diém gidi han thuén
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tién. Néu cac diém nay khong ton tai, cac thé thich nghi oligonucleotit tong hop

hoc gen lién két tong hop duogc st dung theo thuc tién thong thudng.

Theo séng ché, "té bao," "dong té bio," va "dich nuéi ciy t& bao" biéu
hién c6 thé duoc sir dung thay thé cho nhau va céc thuat ngit nay bao gom thé hé
con. Vi vy, cac thuat ngit “thé bién nap” va “té bao bién nap” bao gbm té bao
so cap dich va cac dich nudi ciy thu duge tir d6 ma khéng quan tdm dén sé 1an
cdy. Ciing can hiéu rang tit ca cac thé hé con khong thé giéng nhau hoan toan vé
lugng ADN, do céac dét bién cha y hodc v6 ¥. Thé hé con bién di ¢6 chirc ning
tuong tu hodc hoat tinh sinh hoc tuong tu khi dugc sang loc dé nim trong té bao
bién nap gbc dugc tinh dén.

Theo sang ché, thuat ngl "gén két dic hiéu" hodc “gén két mot cach dac
hiéu v6i” d& cap dén gin két cua khang thé véi epitop cua khang nguyén (ANG-
2) trong thtr nghiém in vitro, t6t hon 14 trong thi nghiém cong hudng plasmon
(Biacore, GE-Healthcare Uppsala, Sweden) (Vi du 3) v6i khang nguyén kiéu dai
tinh khiét. Ai luc gén két dugc xac dinh bing thuat ngit ka (hing sb toc d6 dé két
hop ctia khang thé tir phitc hop khang thé/khang nguyén), kp (hang sb phan ly),
va Kp (kp/ka). Gan két hodc gan két dic hiéu cé nghia 12 i luc gén két (Kp) 1a
10" mol/1 hoic thap hon, t6t hon 10° M dén 107 M.

Géan két cta khang thé véi FcyRIII c¢6 thé duge nghién ciu bing thir
nghiém BIAcore (GE-Healthcare Uppsala, Sweden). Ai luc gin két dugc xéc
dinh bang thuét ngit ka (hing sb toc do dé két hop ctia khang thé tir phirc hop
khang thé/khang nguyén), Kp, (hing s phan ly), va Kp (kp/ka).

Theo sang ché, thuat ngit “khong gin két véi ANG-1” hodc “khoéng gin két
dic hiéu véi ANG-1” @ cap dén khang thé c6 gid tri EC50-cao hon 8000 ng/ml
trong thir nghiém ELISA gin két ANG-1 in vitro (theo Vi du 2).

Thuat ngit "epitop" bao gébm yéu t6 xac dinh polypeptit bat ky ma co6 kha
nang gan két dic hiéu véi khang thé. Theo mot sb phuong 4n, yéu t6 xac dinh

epitop bao gém cac nhém phan tir hoat dong bé mit ho hoc nhu cac axit amin,
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cac chudi duong bén, phosphoryl, hoac sulfonyl, va theo mot sb phuong an, c6
thé c6 dic tinh cau tric ba chiéu dic trung, va hodc cac dic tinh tich dién dac

hiéu. Epitop 12 mot ving ciia khang nguyén dugc gin két béi mot khang thé.

Thuét ngit "phan Fc" cua khang thé khong lién quan truc tiép dén gén két
ctia khang thé vé6i khang nguyén, nhung c6 cc chic ning téc dong khéc nhau.
"phan Fc ctia khang thé“ 1a thuat ngit da biét déi véi ngudi c6 hiéu biét trung
binh trong linh vuc k¥ thuat nay va duoc xac dinh dua vio sy phéan cit papain
ctia khang thé. Tuy vao trinh tu axit amin ctia ving 6n dinh cia cac chudi nang
cua chung, khang thé hoidc globulin mién dich dugc chia thanh céc loai: IgA,
IgD, IgE, IgG va IgM, va mot vai loai trong s6 d6 con duoc chia thanh cac kiéu
phu (céc isotyp), vi du IgGl, IgG2, 1gG3, va IgG4, IgAl va IgA2. Theo cac
ving chudi ning on dinh thi cac loai khac nhau cta cac globulin mién dich duoc
goi 14 0, §, € va y twong Gmg. Phan Fc cua khang thé lién quan truc tiép dén
ADCC (tinh gay dbc té bao phu thudc khang thé) va CDC (tinh gay doc té bao
phu thudc bd thé) dua vao qua trinh hoat hoa bb thé, gin két véi Clq va gén két
v6i thu thé Fe. Qua trinh hoat hod bd thé CDC duogc khéi dau bang gén két cla
nhan t6 b6 thé Clq véi phan Fe ctia phan 16n kiéu phu khang thé IgG. Trong khi
tac dong cua khang thé d6i vé6i hé bd tro lai phu thudc vao mat sb diéu kién, gén
két voi Clq duoc tao ra boi cac diém gén két xac dinh & phan Fe. Céc diém gén
két nay 1a d3 biét trong linh vuc k¥ thudt ndy va di duoc mé ta, vi du béi
Boakle, R.J., et al., Nature 282 (1975) 742-743, Lukas, T.J., et al., J. Immunol.
127 (1981) 2555-2560, Brunhouse, R., and Cebra, J.J., Mol. Immunol. 16
(1979) 907-917, Burton, D.R., et al., Nature 288 (1980) 338-344, Thommesen,
JE., et al.,, Mol. Immunol. 37 (2000) 995-1004, Idusogie, E.E., et al., J.
Immunol.164 (2000) 4178-4184, Hezareh, M., et al., J. Virology 75 (2001)
12161-12168, Morgan, A., et al., Immunology 86 (1995) 319-324, EP 0307434.
Cac diém gin két nay, vi du la L234, L235, D270, N297, E318, K320, K322,
P331 va P329 (d4nh s6 theo chi s6 EU ciia Kabat, xem duéi day). C4c khang thé
c6 kiéu phu IgG1, IgG2 va IgG3 thudng thé hién qua trinh hoat hod bd thé, gan
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két Clq va C3, trong khi IgG4 khong hoat hod hé bd thé va khéng gén két voi
Clqva C3.

Khéng thé theo sang ché t&t hon 13 bao gém phan Fc c6 ngudn gdc tir ngudi

ma 13 phan Fc ctia khang thé ngudi c6 kiéu phu IgGl.

Khéng thé theo sang ché khéc biét & chd cac chudi 6n dinh c6 ngudn gbc
ngudi. Cac chudi 6n dinh nay 1a da biét 13 trong phan tinh trang k¥ thuat va vi
du dugc mé ta béi Kabat, E.A. (vi dy, xem: Johnson, G. and Wu, T.T., Nucleic
Acids Res. 28 (2000) 214-218). Vi dy, ving chudi ning 6n dinh ngudi duoc st
dung bao gém trinh tu axit amin néu trong SEQ ID NO: 57 hoac néu trong SEQ
ID NO: 58. Vi du, ving chudi nhe 6n dinh ngudi dugc st dung bao gom trinh tu
axit amin cta vung chudi nhe 6n dinh kappa néu trong SEQ ID NO: 59, hoic
ctia vung chudi nhe c;)n‘ dinh lambda néu trong SEQ ID NO: 60.

Thuat ngit " ving 6n dinh " theo sang ché dé cap dén tong céc mién cla
khang thé ngoai ving on dinh. Ving 6n dinh khong truc tiép tao ra su gan két
ctia khang thé vé6i khang nguyén, nhung c6 cac chiic ning diéu hoa khac nhau.
Tuy thudc vao trinh ty axit amin ctia ving 6n dinh cta cac chudi nang cua
chung, cac khang thé duoc chia thanh céc loai: IgA, IgD, IgE, IgG va IgM, va
mot vai loai trong s6 d6 con duoc chia thanh cac kiéu phy, nhu IgGl, IgG2,
IgG3, va IgG4, IgA1, va IgA2. Cac ving chudi ning 6n dinh ma tuong Gng voéi
céc loai khac nhau ciia cac khang thé duoc goi 1a a, §, €, y va p tuong tng. Cac
vung chudi nhe 6n dinh ma cé thé duoc théy trong tAt ca nim loai khang thé

duogc goi 1a k (kappa) va A (lambda).

Thuat ngit “ving 6n dinh c6 ngudn gdc tir ngudi” theo sang ché dé cap dén
ving chudi nang on dinh cia khang thé nguoi thude kiéu phu IgG1, IgG2, IgG3,
hoic IgG4 va/hodc ving chudi nhe 6n dinh k. C4c vung 6n dinh nay 1a da biét
trong linh vuc k¥ thuat va dugc mo ta bdi Kabat, E.A., (xem vi du Johnson, G.
and Wu, T.T., Axit nucleics Res. 28 (2000) 214-218; Kabat, E.A., et al., Proc.
Natl. Acad. Sci. USA 72 (1975) 2785-2788).
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Trong khi cac khang thé thudc kiéu phu IgG4 gin két véi thu thé Fe giam
(FcyRIIIa), thi cac khang thé thudc kiéu phu IgG khac lai c¢6 géin két manh. Tuy
nhién Pro238, Asp265, Asp270, Asn297 (suy giam carbohydrat Fc), Pro329,
Leu234, Leu235, Gly236, Gly237, 1le253, Ser254, Lys288, Thr307, GIn311,
Asn434, va His435 1a cac géc, néu né duoc bién doi, cling tao ra grfm két thu thé
Fc giam (Shields, R., L., et al., J. Biol. Chem. 276 (2001) 6591-6604; Lund, J.,
et al., FASEB J. 9 (1995) 115-119; Morgan, A., et al., Immunology 86 (1995)
319-324; EP 0 307 434).

Theo mét phuong an, khang thé theo sang ché c6 gin két véi FcR giam so
v6i khang thé IgG1 va khéng thé gbc dic hiéu don hoa tri hai (chiéu dai day du)
v6i gan két FcR thude kiéu phu IgG4 hodc thude kiéu phu IgG1 hodc IgG2 véi
dot bién & S228, L.234, 1.235 va/hodc D265, va/hodc chira dot bién PVA236.
Theo mdt phuong &n, cac dot bién & khang thé gbc dic hidu don hoa tri hai 13
S228P, L234A, 1.235A, L235E va/hodc PVA236. Theo mot phuong an khac,
cac dot bién ¢ khang thé gdc dic hiéu don hod tri hai (c6 do dai day du) 1a &
IgG4 S228P va & IgGl L234A va L235A. Cac vung chudi ning 6n dinh dugc
néu trong SEQ ID NO:57 va 58. Theo mét phuong an, ving chudi ning 6n dinh
cua khang thé géc dac hiéu don hoa tri hai la néu trong SEQ ID NO:57 véi cac
d6t bién L234A va L235A. Theo mét phuong én khéc, ving chudi ning 6n dinh
ctia khang thé gbc dic hiéu don hod tri hai 13 néu trong SEQ ID NO:58 véi dot
bién S228P. Theo mét phuong 4an khéc, ving chudi nhe én dinh cua khang thé
gbc dic hiéu don hoa trj hai 13 viing chudi nhe kappa néu trong SEQ ID NO:59
hodc vung chudi nhe 6n dinh lambda néu trong SEQ ID NO:60. Theo mot
phuong 4n cia sang ché, vung chudi ning 6n dinh cua khang thé gbc dic hiéu
don hoa tri hai 1a néu trong SEQ ID NO: 57 hodc néu trong SEQ ID NO:58 véi
dot bién S228P.

Ving 6n dinh cta khang thé truc tiép 1ién quan dén ADCC (tinh gay doc té
bao do té bao tao ra phu thudc khang thé) va CDC (tinh giy doc té bao phu
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thudc bd thé). Qua trinh hoat hoa bd thé (CDC) dugc kich thich bang gin két
ctia nhan t6 bo thé Clq vdi viing 6n dinh ciia phin 16n cac kiéu phu khang thé
IgG. Gin két cia Clq véi khang thé duoc tao ra béi céc tuong tac protein-
protein xac dinh tai diém gin két. Cac diém gin két ving én dinh nay 13 da biét
rd trong tinh trang k¥ thuat Vé‘lrdUTQC mo ta, vi du boi Lukas, T.J., et al., J.
Immunol. 127 (1981) 2555-2560; Brunhouse, R., and Cebra, J.J., Mol. Immunol.
16 (1979) 907-917; Burton, D.R., et al., Nature 288 (1980) 338-344;
Thommesen, J.E., et al., Mol. Immunol. 37 (2000) 995-1004; Idusogie, E.E., et
al., J. Immunol. 164 (2000) 4178-4184; Hezareh, M., et al., J. Virol. 75 (2001)
12161-12168; Morgan, A., et al., Immunology 86 (1995) 319-324; va
EP 0307 434. Cac diém gin két ving 6n dinh nay, vi du khéc biét bdi céc axit
amin L1234, 1235, D270, N297, E318, K320, K322, P331, va P329 (danh s
theo chi s6 EU ctia Kabat).

Thuat ngit “tinh gdy doc té bao phu thude khéng thé (ADCC)” dé cap su
phan giai cua céc té bao dich ngudi bing khang thé theo sing ché trong didu
kién c6 mit cla cac té bao tac dong. Tét hon 1a ADCC duoc xé4c dinh nhd xtr ly
ché phim chira cac té bao biéu hién CCRS5 bang khang thé theo séng ché trong
diéu kién c6 mat cta cic té bao tac dong nhu PBMC méi dugc phan 1dp hodc
cac té bao tac dong tinh ché tir céac 16p dém, tuong tu cac bach cau don nhan to
hodc cac té bao tiéu diét ty nhién (NK) hoic dong té bao sinh truéng én dinh

NK.

Thuét ngit “tinh gay doc té bao phu thudc bd thé (CDC)” dé cap dén quy
trinh duoc kich thich béi su gin két ctia nhan t6 bd thé Clq véi phan Fe cua
phan 16n cac kiéu phu khang thé IgG. Gan két ciia Clq véi khang thé duoc tao
ra béi cac twong tac protein-protein da xac dinh tai diém gin két. Cac diém gén
két phan Fc nay 13 di biét trong tinh trang k§ thuat (xem & trén). Cac diém gén
két phan Fc nay, vi du khac biét béi cac axit amin 1234, L235, D270, N297,
E318, K320, K322, P331, va P329 (d4nh s6 theo chi s6 EU cia Kabat). Cac
khang thé thudc kiéu phu IgG1, IgG2, va IgG3 thuong thé hién qué trinh hoat
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hoa bd thé bao gdm gin két Clq va C3, trong khi IgG4 khong hoat hod hé bd
thé va khong gin két véi Clq va/hoidc C3.

Khang thé theo sang ché dugc tao ra bang cach tai t hop. Vi vy, theo mot
khia canh, sang ché dé cop dén axit nucleic ma hod khang thé theo sang ché va
khia canh khéc 13 té bao bao gdm axit nucleic d4 néu mé hoa khang thé theo
sang ché. Cac phuong phap dé san sinh tai t6 hop 13 da biét rong rai trong linh
vuc k§ thuat nay va bao gdm viéc biéu hién protein trong céc té bao khong nhan
va c6 nhan dién hinh véi qué trinh phan 14p tiép theo khang thé va thuong 1a qua
trinh tinh ché t6i d6 tinh khiét duoc dung. Pé biéu hién céc khang thé nhu néu
trén trong té bao chu, cac axit nucleic ma hod cac chudi ning va nhe di cai bién
tuong tng duoc cai vao vecto biéu hién bing cic phuong phap chuin. Qua trinh
biéu hién duoc thuc hién trong t& bao chii khéng nhan hodc ¢6 nhan dién hinh
thich hop nhu t& bao CHO, t& bao NSO, t& bao SP2/0, té bao HEK293, t& bao
COS, té bao PER.C6, t& bao ndm men, hodc céc té bao E.coli, va khéang thé dugc
thu hdi tir t& bao (dich ndi hoic dung dich ly giai t& bao). Cac phuong phap
chung @& san sinh tai tb hop céc khang thé 13 d biét trong linh vuc k¥ thuat nay
va dugc mo ta, vi dy, trong cac bai bao ciia Makrides, S.C., Protein Expr. Purif.
17 (1999) 183-202; Geisse, S., et al., Protein Expr. Purif. 8 (1996) 271-282;
Kaufman, R.J., Mol. Biotechnol. 16 (2000) 151-160; Werner, R.G., Drug Res.
48 (1998) 870-880.

Khang thé theo sang ché duoc tach mot cach thich hop ra khéi mdi truong
nudi cy bang cac phuong phép tinh ché globulin mién dich thong thudong, vi du
nhu protein A-Sepharoza, phuong phép sic ky hydroxylapatit, dién di gel, thdm
tach, hodc phép sic ky ai luc. ADN hodc ARN mi ho4 khang thé don dong duoc
phan lap va tao trinh tu d& dang bang cach s dung cic phuong phép thong
thudng. Céc té bao lai c6 thé duoc sir dung 1am ngudn ciia ADN hodc ARN nay.
Khi phan 1ap, ADN cé thé duoc xen doan vao céc vecto biéu hién, sau dé néd
duoc chuyén nhidm vao cac t& bao chi nhu cac té bao HEK 293, cac té bao

CHO, hoic céc té bao u tuy ma theo cach khac khéng tao ra protein globulin
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mién dich, dé thu dugc cac khang thé don dong tai td hop téng hop trong cac té

bao chu.

Céc thé bién di trinh tu axit amin (hodc thé dot bién) cua khang thé theo
sang ché dugc tao ra bang cach dua cic nucleotit cai bién thich hop véo khéang
thé ADN, hodc bang cach tong hop nucleotit. Cac cai bién nay c6 thé dugc tién
hanh, tuy nhién, chi trong gidi han rAt han ché, vi du nhu dugc mo ta & trén. Vi
du, céc cai bién khong 1am thay ddi cdc dic tinh cta khang thé néu trén nhu
isotyp IgG va gin két khang nguyén, nhung c6 thé cai thién hiéu suét cla qua
trinh san xuit tai td hop, tinh én dinh cua protein hodc tao thuan lgi cho qua

trinh tinh ché.

Thuat ngit “té bao chi” theo sang ché dé cap dén hé té bao bat ky ma c6 thé
dugc bién doi di truyén dé tao ra cac khang thé theo sang ché. Theo mot phuong
an, t& bao HEK293 va té bao CHO duoc sir dung lam té bao chi. Theo sang ché,
cac thuat ngir "t& bao," "dong té bao," va "dich nudi céy té bao" ¢ thé duge st
dung thay thé cho nhau nhim chi ca thé hé con. Vi vy, céc thuat ngit “thé bién
nap” va “té bao bién nap” bao gém té bao so cip dich va cac dich nuéi cdy thu
dugc tlir 36 ma khong quan tdm dén sb 14n ciy. Ciing can hiéu ring tAt ca cac thé
hé con khéng thé giéng nhau hoan toan vé& luong ADN, do cic ddt bién ¢ y
hoac vo6 y. Thé hé con bién di c6 chic nang tuong ty hodc hoat tinh sinh hoc

tuong tu khi dugc sang loc dé nim trong té bao bién nap gbc duge tinh dén.

Qua trinh biéu hién trong céc t& bao NSO duge mé ta bsi, vi du Barnes,
L.M., et al., Cytotechnology 32 (2000) 109-123; Barnes, L.M., et al., Biotech.
Bioeng. 73 (2001) 261-270. Qua trinh biéu hién tam thoi duge mé ta ba1i, vi du
Durocher, Y., et al., Nucl. Acids. Res. 30 E9 (2002). Viéc tach dong cac mién
bién d6i duoc mé ta béi Orlandi, R., et al., Proc. Natl. Acad. Sci. USA 86 (1989)
3833-3837; Carter, P., et al., Proc. Natl. Acad. Sci. USA 89 (1992) 4285-4289;
va Norderhaug, L., et al., J. Immunol. Methods 204 (1997) 77-87. Hé biéu hién
tam thoi vu tién (HEK 293) dugc mo ta bdi Schlaeger, E.-J., va Christensen, K.,
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trong Cytotechnology30 (1999) 71-83 va bdi Schlaeger, E.-J., trong tai liéu J.
Immunol. Methods 194 (1996) 191-199.

Céc trinh tu kiém tra thich hop cho c4c sinh vat chua cé nhan dién hinh, vi
du bao gdém trinh tu khéi dau, tuy ¥ trinh tu diéu khién va diém gin két ribosom.
Céac té bao c6 nhan dién hinh duogc biét dé st dung céc trinh tu khoi dau, cac

trinh tu tdng cudng va céc tin hiéu polyadenyl hoa.

Axit nucleic duoc "lién két mot cach c6 kiém soat" khi né duoc dat trong
mébi lién quan chuc véi trinh tu axit nucleic khac. Vi duy, ADN dbi véi tién trinh
tu hodc trinh tu dan dau tiét xuét dugc lién két mot cach c6 kiém soat véi ADN
d6i vai polypeptit néu né dugc biéu hién nhu tién protein tham gia vao qué trinh
tiét xudt polypeptit; trinh tu khoi dau hodc trinh tur ting cudng duoc lién két mot
cach c6 kiém soét véi trinh ty ma hoa néu né tac dong t6i qua trinh phién ma
cta trinh tu; hodc diém gén két ribosom dugc lién két mot cach c6 kiém soat véi
trinh tu ma hod néu né duge dit & vi tri dé tao thuén tién cho qué trinh dich ma.
Néi chung, "lién két mot cach 6 kiém soat" cé nghia 1a céc trinh ty ADN duoc
lién két tiép giap, va dbi v6i trudng hop trinh tu dan dau tiét xudt, 1a lién két tiép
giap va trong khung doc. Tuy nhién, trinh tu ting cudng khong phai tiép giap.
Lién két duoc hoan thanh bing cach ghép budc tai cac diém gidi han thuén tién.
Néu céc diém nay khong ton tai, cac thé thich nghi oligonucleotit tong hop hoic

trinh tur lién két tong hop dugc sir dung theo thuc tién thong thuong.

Qua trinh tinh ché cac khang thé duoc thuc hién dé loai bod céc thanh phan
té bao hodc céc tap chét khéc, vi du céc axit nucleic t& bao hodc cac protein
khac, bang cac k¥ thuat chudn, bao gdbm xt 1y bing kiém/SDS, phép lam hién
bang CsCl, phép sic ky cot, phép dién di trén gel agaroza, va cac ki thuit khac
da biét trong linh vuc k¥ thuat nay. Xem tai liéu Ausubel, F., et al., ed. Current
Protocols in Molecular Biology, Greene Publishing and Wiley Interscience,
New York (1987). Cac phuong phap khac di ton tai tir lau va phd bién duoc sir

dung dé tinh ché protein, nhu phép sic ky 4i luc véi cac protein vi khuan (vi du
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phép sic ky ai luc protein A hodc protein G), phép sic ky trao dbi ion (vi du trao
ddi cation (cac nhua carboxymetyl), trao d6i anion (cac nhua amino etyl) va trao
doi kiéu hén hop), hdp thu ai luc luu huynh (vi du véi beta-mercaptoetanol va
cac phéi tir SH khéc), phép sic ky tuong tac ky nudce hodc phép séc ky hap thu
chit thom (vi du véi phenyl-sepharoza, nhua wa areneaza, hodc axit m-
aminophenylboronic), phép sic ky ai luc chelat kim loai (vi du véi chit 4i luc
Ni(I)- va Cu(Il)-), phép sic ky loai trir kich ¢&, va cac phuong phép dién di
(nhu phép dién di gel, phép di€n di mao quan (Vijayalakshmi, M., A., Appl.
Biochem. Biotech. 75 (1998) 93-102).

Sang ché bao gom phuong phap diéu tri cho bénh nhan can diéu tri, khac
biét bdi cung cép cho bénh nhan mot luong hitu hi€u cta khang thé theo sang

ché.

Sang ché bao gom viéc sir dung khéng thé theo sang ché dé bao ché thudc

ngan ngua su di can.

Sang ché bao gém viée st dung khang thé theo séng ché dé bao ché thude

diéu tri bénh ung thu.

Mot khia canh ciia sang ché 1a dugc phim bao gdom khéang thé theo sang
ché. Khia canh khéc ciia sang ché 1a viée st dung khéng thé theo sang ché dé
bao ché dugc phim. Mot khia canh khac cua sang ché 13 phuong phép dé bao
ché duoc phdm bao gém khang thé theo sang ché. Theo mét khia canh khac,
sang ché dé xuit ché phdm, vi du dugc phdm, chira khang thé theo sang ché,

dugc bao ché cung véi chat mang.
Mot khia canh khac cua sang ché 1a dugc pham dé ngén ngtra su di can.

Mot khia canh khac ctia sang ché 1a khang thé theo sang ché dé ngan ngira

su di can.

Mot khia canh khac cuia sang ché 13 viée sir dung khang thé theo sang ché

de bao ché thudc ngan ngira sy di can.

-28-



23141

Khia canh khéc ciia sang ché 13 phuong phap ngin ngira su di cin & bénh
nhan bj bi bénh ung thu nguyén phat bang cach cung cip khang thé theo sang

ché cho bénh nhan can sy diéu tri ngan nglra nay.

Theo sang ché, “chit mang duoc dung” bao gdm va tit ca céc dung moi,
moi trudng phan tan, chét bao, cac tac nhan khang khuén va chéng nim, cac tac
nhan lam cham déng truong va hap thu, va céc chét tuong tu tuong hop vé mit
sinh hoc. Tt hon néu chit mang thich hop dé sir dung trong tinh mach, trong
co, dudi da, ngoai duong tiéu hoa, trong xuong séng hodc biéu bi (vi du bang

cach tiém hodc truyén).

Céc tac gia sang ché nhan thiy ring c6 mot su ngan nglra rat hiéu qua sy di
can tu phat/cac khéi u thir phat in vivo & ding vi trf va kidu bénh ung thu dudi
da (xem vi du 9) (nguoc véi kiéu thir nghiém noi céc té bao u duge tiém trong
tinh mach. Piéu nay tuong tu véi trang thai lam sang trong d6 céc té bao phat
tan tir khéi u nguyén phat va di can t&i bo phan tht hai nhu phdi hodc gan (trong

c4c khéi u thir phat).

Thuat ngit “di cin” theo sang ché dé cap dén viéc truyén cac té bao ung thu
tir khbi u nguyén phét t6i mot hodc nhiéu didm khéc & bénh nhan noi ma sau d6
céc khdi u thir phét phat trién. MetastasMeans dé x4c dinh kha ning mic bénh
ung thu da bi di can 1a da biét trong linh vuc k§ thuit va bao gdm siéu am
xuong, chup tia X nguc, cit 16p CAT, cit 16p MRI va céc thi nghiém gen danh
déu khéi u.

Thuét ngit “ngin nglra su di cin” hodc “ngin ngira cac khéi u thi phat”
theo sang ché ¢ cting nghia va d& cap dén tac nhan phong ngira chdng lai sy di
cin & bénh nhan bi bénh ung thu duong tinh HER2 tai phat dé tc ché hodc lam
giam sy lan truyén céc té bao ung thu tir khéi u nguyén phat téi mot hodc nhiéu
diém khac & bénh nhan. Piéu nay c6 nghia 13 su di can cua khdi u hodc bénh
ung thu nguyén phét dugc ngan ngira, lam cham, hodc giam va nho do su phat

trién cua céac khoi u thir phat dugc ngén ngira, lam cham, hoac giam. Tét hon 1a
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su di can, nghia 14 cac khéi u thir phat ctia phdi duoc ngin ngira hoic giam, didu
nay c6 nghia 13 sy lan truyén cac té bao ung thu tir khéi u nguyén phat téi phdi

duoc ngan ngtra hodc giam.
Khia canh khéac cua sang ché 1a dugc pham da néu de di€u tri bénh ung thu.

Khia canh khac cta sang ché 1a khang thé theo sang ché dé diéu tri bénh
ung thu.

Theo sang ché, “chit mang dugc dung” bao gém va tt ca cac dung méi bat
ky, méi trudng phan tan, chit bao, cac tac nhan khang khuén va chéng nim, cac
tac nhan 1am cham ding truong va hip thy, va cdc chét tuong tu twong hop vé
mit sinh hoc. Tt hon néu chét mang thich hop dé su dung trong tinh mach,
trong co, dudi da, ngoai dudng tiéu hoa, trong xuwong sdng hodc biéu bi (vi du

bang cach tiém hoic truyén).

Ché phim theo séang ché c¢6 thé duoc st dung bing nhiéu phuong phép
khac nhau, da biét trong linh vuc k¥ thuat. Nhu dugc biét béi ngudi cé hidu biét
trung binh trong linh vuc k¥ thuat, chu trinh va/hodc cach st dung s& thay dbi
tuy thudc vao cac két qua mong mubn. Dé cung cip hop chét theo sang ché bing
mot s chu trinh st dung, c6 thé can bao hop chét béng, hodc déng cung cép hop
chat v&i, chét dé ngan chan su bét hoat cuia nd. Vi du, hop chét c6 thé duoc cung
cép cho ddi tuong trong mot chét mang thich hop, vi du, cac liposom hoac chét
pha loéing. Cac chat pha lofing duoc dung thich hop bao gdm nuéc mubi va cac
dung dich dém chtra nudc. Cac chét mang dugc dung bao gém cac dung dich
nude tiét tring hodc cc thé phan tan va cc bt tiét tring dé bao ché dé pha
thanh cdc dung dich tiét trung c6 thé tiém hodc thé phan tan. Viéc st dung moi
truong va cac tac nhan nay dbi véi cac chat cé hoat tinh dugc dung 13 da biét

trong linh vyc k¥ thuat.

Céc cum tu “viéc sir dung ngoai duong ti€u hoa” va “sit dung ngoai duong
tiéu hod” theo sang ché c6 nghia l1a cac cach st dung khac vdi st dung trong

rudt hodc khu tra, thuong bang céch tiém, va bao gom, va khéng gidi han &, viéc
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tiém va truyén trong tinh mach, trong co, trong dong mach, ndi tuy mac, trong
bao, trong mét, trong tim, trong da, trong mang bung, qua khi quéan, dudi da,
dudi biéu bi, trong khép, dudi bao, dudi mang nhén, trong cot séng, giy té

ngoai mang cling va trong Uc.

Thuat ngit bénh ung thu theo sang ché dé cép t6i cac bénh ting sinh, nhu
cac u bach huyét, cac bénh bach cau limphd, bénh ung thu phéi, bénh ung thu
phdi té bao khong nhé (NSCL), bénh ung thu phdi té bao tiéu phé quan, bénh
ung thu xuong, bénh ung thu tuyén tuy, bénh ung thu da, bénh ung thu dau hoic
cb, khéi u 4c tinh da hodc trong mét, bénh ung thu tir cung, bénh ung thu budng
tring, bénh ung thu truc trang, bénh ung thu vung hau mon, bénh ung thu da
day, bénh ung thu da day rudt, bénh ung thu rudt két, bénh ung thu v, bénh ung
thu tr cung, ung thu biéu mé cac dng dan trimg, ung thu biéu mé ndi mac tir
cung, ung thu biéu mé cd tir cung, ung thu biéu mé 4m dao, ung thu biéu mé 4m
hg, bénh Hodgkin, bénh ung thu thuc quan, bénh ung thu rudt nhé, bénh ung thu
hé nai tiét, bénh ung thu tuyén gidp, bénh ung thu tuyén cin gidp, bénh ung thu
tuyén thuong than, sacom mo mém, bénh ung thu ni€u dao, bénh ung thu duong
vat, bénh ung thu tién liét tuyén, bénh ung thu bang quang, bénh ung thu than
hodc dng niéu, ung thu biéu mé té bao than, ung thu biéu mé bé thén, u trung
biéu mo, bénh ung thur té bao gan, bénh ung thu mat, ung thu hé than kinh trung
rong (CNS), cac khdi u cot song, u thin kinh dém than ndo, u nguyén bao xdp
da dang, u té bao hinh sao, u bao soi than kinh, u t& bao mang néo thit, u nguyén
tuy bao, u mang ndo, ung thu biu mé té bao cé vay, u tuyén yén va sacém
Ewing, bao gdm ca cac dang kho chita ciia bat ky loai nio trong s bénh ung thu

néu trén, hodc két hop ciia mét hoac nhiéu bénh ung thu néu trén.

Khia canh khéc cta sang ché 1a duoc phim d& néu nhu chét chéng tao
mach. Chét chéng tao mach nay coé thé duoc st dung dé diéu tri bénh ung thu,

dac biét cac khoi u ran va cac bénh mach khac.
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Khia canh khéc cta sang che 1a d€ cap dén khang thé theo sang che de diéu

tri cac bénh mach.

Mot phuong 4n uu tién 1a khang thé theo sang ché dé diéu tri bénh vdng

mac.

Thuat ngit “cac bénh mach” bao gé)m bénh ung thu, cic bénh viém nhiém,
ching xo vita dong mach, chimg thiéu mau cuc bd, chin thuong, nhiém khuén
huyét, COPD, bénh hen, bénh dai duong, AMD, bénh mang ludi, dot quy,
ching béo phi, ton thuong phdi cp tinh, xuét huyét, rd mach vi du kich thich
bdi Xytokin, di g, bénh Graves, viém tuyén gidp tu mién dich Hashimoto, ban
xuét huyét giam tiéu cau tu phét, bénh viém ddng mach té bao khéng 16, ching
viém da khép dang thép, lupus ban dé hé théng (SLE), viém than lupus, bénh
Crohn, xo cing rai rac, viém loét dai trang, dac biét tdi cac khéi u ran, cac roi
loan tao mach méi trong mat nhu cdc bénh mang [udéi tdng sinh hodc thoai hoa
diém vang lién quan dén tudi tic (AMD), chting viém da khép dang thdp va
bénh vay nén (Folkman, J., et al., J. Biol. Chem. 267 (1992) 10931-10934;
Klagsbrun, M., et al., Annu. Rev. Physiol. 53 (1991) 217-239; va Garner, A.,
Vascular diseases, In: Pathobiology of ocular disease, A dynamic approach,
Garner, A., va Klintworth, G.K., (eds.), 2nd edition, Marcel Dekker, New York
(1994), pp 1625-1710).

Céac ché phdm d6 c6 thé con bao gdm céc ta duogc nhu cac chit bao quan,
céc chat thAm uét, cac chat nhii hod va cdc chit phan tan. Viéc ngin ngura su co
mit ctia cac vi sinh vét ¢ thé duge dam bao ca bing cac phuong phép tiét tring
trudc day 14n bang céc chit khang khuin va chéng nidm khéc nhau, vi du,
paraben, clobutanol, phenol, axit sorbic, va cac chat twong tu. Ciing c6 thé mong
muén dua céc chét déng truong, nhu dudng, natri clorua, va cac chét tuong tu
vao trong cac ché pham. Ngoai ra, d6 hap thu kéo dai cta dang dugc phdm dé
tiém truyén co thé duge tao ra b:ing cac chét 1am cham su he“'lp thu nhu nhém

monostearat va gelatin.
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Khéng can quan tdm téi chu trinh st dung dugc lua chon, cac hop chét theo
sang ché, c6 thé dugc sir dung dudi dang hydat thich hgp va/hodc dugc phém
theo sang ché, dugc bao ché thanh céc dang liéu dugc dung bang céac phuong
phap théng thudng da biét déi véi ngudi c6 hiéu biét trung binh trong linh vuc

k¥ thuat nay.

Cac mirc lidu dung thue té cta hoat chat trong duoc phim theo sang ché c6
thé duogc thay ddi dé thu duge lugng hoat chét c6 tac dung nham dat duoc dap
ung diéu tri mong mubn dbi véi bénh nhan cu thé, ché phém, va cach st dung
khong doc véi bénh nhan. Mic lidu lua chon sé thay ddi tuy thudc vao nhiéu
yéu t6 duoc dong luc bao gbm hoat tinh ctia cac ché pham cu thé theo sang ché
dugc st dung, chu trinh st dung, thoi gian sir dung, téc do tiét xuét cla hop chét
cu thé dugc st dung, khoang thoi gian diéu tri, cac duge chét khéc, cac hop chét
va/hoiic cac chét st dung két hop véi céc ché pham cu thé st dung, do tudi, gisi
tinh, trong lugng co thé, tinh trang, strc khoé chung va tién st bénh cia bénh
nhan dugc can didu tri, va cac yéu tb tuong tu di biét rd trong céc linh vuc y

hoc.

Ché pham phai tiét trung va dé chay téi mic do ma ché pham cé thé dugc
phéan phdi bang bom tiém. Ngoai nudc, tot hon néu chat mang la dung dich nuéc

mudi dém dang truong.

Do chay thich hop c6 thé duoc duy tri, vi du bang cach st dung chét bao
nhur lexithin, bang cach duy tri kich ¢& can thiét dbi véi truong hop phén tan va
bang cach sir dung cac chét hoat dong bé mat. Trong nhiéu trudng hop, t6t hon
1a bao gdm cac chét ding truong, vi du duong, ruou da chirc nhu manitol hodc
sorbitol, va natri clorua trong ché pham.

Theo sang ché, céc tir ngit "té bao", "dong té bao" va "dich nuéi cay té bao"
c6 thé dugc sir dung thay thé cho nhau va tt ca cac chi dinh nay bao gdm thé
hé con. Vi vdy, cac tir “cac thé bién nap” va “cac té bao bién nap” bao gém té

bao so cap dich va cac dich nudi cay thu dugc tir 46 ma khong quan tAm dén so6
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lan cdy. Ciing can hiéu rang tat ca cac thé hé con khéng thé giéng nhau hoan
toan vé luong ADN, do cdc dot bién ¢ y hodc vo y. Thé hé con bién di c6 chuc
ndng tuong tu hoac hoat tinh sinh hoc tuong ty khi dugc sang loc dé nam trong
té bao bién nap gbc duoc tinh dén. Trong d6 céac chi dinh riéng biét dugc du

tinh, né sé€ tré nén rd rang hon tir sang che.

Thuat ngit "qua trinh bién nap" theo sdng ché dé cip dén quy trinh cy céc
vecto/axit nucleic vao té bao chii. Néu cdc té bao ma khong cé cac hang rao
mang t& bao day duogc str dung nhu cac té bao chu, qua trinh chuyén nhiém dugce
tién hanh, vi du bang phuong phép két tia canxi phosphat nhu duge mé ta béi
Graham, F.L;, and Van der Eb, A.J., Virology 52 (1973) 456-467. Tuy nhién,
cac phuong phap khac dé dua ADN vao céc té bao nhu bang céch tiém nhan
hodc bang cach dung hop té bao tran cling 6 thé dugc str dung. Néu céc té bao
sinh vét chua c6 nhan dién hinh hoic céc té bao chira céc cu tric mang té bao
chuan dugc sir dung, vi du phuong phap chuyén nhiém 1a xt Iy bing canxi nhd
s dung canxi clorua nhu dugc mo ta bdi Cohen, S.N., et al, PNAS. 69 (1972)
7110f1f.

Theo sang ché, thuét ngit "biéu hién" dé cap dén quy trinh ma nho d6 axit
nucleic dugc phién ma vao ARN thong tin va/hodc tdi quy trinh ma nho d6
ARN théng tin phién mi (con dugc dé cap dén nhu san pham phién ma) sau do
dugc dich ma thanh céc peptit, cdc polypeptit, hodc cic protein. Cac san phim
phién mi va cac polypeptit md hoa dugc d& cdp chung t6i nhu san pham gen.
Néu polynucleotit thu dugc tir ADN hé gen, qué trinh biéu hién trong té bao c6

nhan dién hinh c6 thé bao gdm buéc tach intron ra khéi ARN thong tin.

Thuat nglt "vecto" 1a phan tir axit nucleic, dic biét 1a tu sao chép, né
chuyén phan tir axit nucleic xen doan vao va/hodc gitta cic t& bao chu. Thuat
ngit ndy bao gém céac vecto ma co béan 13 thuc hién chic nang xen doan ADN
hoic ARN vao té bao (vi du hop nhét thé nhidm séc), sao chép cac vecto ma co

ban la thuc hién chirc néng sao chép ADN hoac ARN va céc vecto biéu hién dé
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thuc hién chirc nang phién ma va/hodc dich ma ADN hoac ARN. Ngoai ra cling
bao gdm 1a cac vecto tao ra nhidu hon mét trong s céc chirc nang nhu dugc moé
ta.

Thuat ngit "vecto biéu hién" 13 polynucleotit, polynucleotit d6 khi dugc
dua vao té bao chu thich hop, c6 thé dugc phién ma va dich ma thanh polypeptit.
Thuat ngit “hé biéu hién" thudong d& cap dén té bao chu thich hop bao gdm vecto

biéu hién c6 thé thuc hién chiic nang dé tao ra san pham bi€u hién mong muén.

Céc vi du, danh séch trinh ty va cac hinh vé duéi day dugc dua vao nham
giup hiéu rd hon séng ché, pham vi thuc cia sang ché dugc néu trong cic diém
yéu cdu bao ho kém theo. Can hiéu rang cac cai bién c6 thé dugc thuc hién theo

cac phuong phap da néu ma khong vuot qua y tudng cia sang ché.
Mo ta cac trinh tu axit amin
SEQ ID NO: 1: chudi ning CDR3, < ANG-2>Ang2i LC06
SEQ ID NO: 2: chudi ning CDR2, <ANG-2> Ang2i LC06
SEQ ID NO: 3: chudi ning CDR1, <ANG-2>Ang2i LC06
SEQ ID NO: 4: chudi nhe CDR3, <ANG-2>Ang2i LC06
SEQ ID NO: 5: chudi nhe CDR2, <ANG-2>Ang2i LC06
SEQ ID NO: 6: chudi nhe CDR1, <ANG-2>Ang2i LCO06
SEQ ID NO: 7: mién bién dbi ctia chudi ning, <ANG-2>Ang2i LC06
SEQ ID NO: 8: mién bién dbi ctia chudi nhe, <ANG-2>Ang2i LC06
SEQ ID NO: 9: chudi ning CDR3, <ANG-2>Ang2i LCO07
SEQ ID NO: 10: chudi ning CDR2, <ANG-2>Ang2i LCO07
SEQ ID NO: 11: chubi ning CDR1, <ANG-2>Ang2i LCO07
SEQ ID NO: 12: chudi nhe CDR3, <ANG-2>Ang2i LC07

SEQ ID NO: 13: chudi nhe CDR2, <ANG-2>Ang2i LCO7
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SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:

14:

15:

16:

17:

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

30:

31:

32:

33:

34

35:

36:
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chuéi nhe CDR1, <ANG-2>Ang2i LC07

mién bién d6i ctia chudi ning, <ANG-2>Ang2i LC07
mién bién dbi cta chudi nhe, <ANG-2>Ang2i LC07
chudi ning CDR3, < ANG-2>Ang2k LC08

chudi ning CDR2, <ANG-2> Ang2k LCO08

chudi ning CDR1, <ANG-2> Ang2k LCO8

chudi nhe CDR3, <ANG-2> Ang2k LCO08

chudi nhe CDR2, <ANG-2> Ang2k LC08

chudi nhe CDR1, <ANG-2> Ang2k LC08

mién bién dbi ctia chudi ning, <ANG-2> Ang2k LC08
mién bién ddi ctia chudi nhe, <ANG-2> Ang2k LC08
chudi ning CDR3, <ANG-2> Ang2s LC09

chudi ning CDR2, <ANG-2> Ang2s_LC09

chudi ning CDR1, <ANG-2> Ang2s_LC09

chudi nhe CDR3, <ANG-2> Ang2s LC09

chudi nhe CDR2, <ANG-2> Ang2s LC09

chudi nhe CDR1, <ANG-2> Ang2s LC09

mién bién ddi ctia chudi ning, <ANG-2> Ang2s LC09
mién bién ddi ctia chudi nhe, <ANG-2> Ang2s LC09
chudi ning CDR3, <ANG-2> Ang2i LC10

chudi ning CDR2, <ANG-2> Ang2i LC10

chudi niang CDR1, <ANG-2> Ang2i LC10

chudi nhe CDR3, <ANG-2> Ang2i LC10
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SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:
SEQ ID NO:

SEQ ID NO:

37:

38:

39:

40:

41:

42:

43:

44:

45:

46:

47:

48:

49:

50:

51:

52:

53

54:
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chudi nhe CDR2, <ANG-2> Ang2i LC10

chudi nhe CDR1, <ANG-2> Ang2i LC10

mién bién dbi ctia chudi ning, <ANG-2> Ang2i LC10
mién bién dbi ciia chudi nhe, <ANG-2> Ang2i LC10
chudi ning CDR3, <ANG-2> Ang2k LCI11

chudi ning CDR2, <ANG-2> Ang2k LCI1

chudi ning CDR1, <ANG-2> Ang2k LCI11

chudi nhe CDR3, <ANG-2> Ang2k LC11

chudi nhe CDR2, <ANG-2> Ang2k LC11

chudi nhe CDR1, <ANG-2> Ang2k LCI11

mién bién dbi ctia chudi ning, <ANG-2> Ang2k LC11
mién bién dbi cta chudi nhe, <ANG-2> Ang2k LC11
chudi ning CDR3, <ANG-2> Ang2s R3 LC03

chudi ning CDR2, <ANG-2> Ang2s R3 LC03

chudi ning CDR1, <ANG-2> Ang2s R3 LC03

chudi nhe CDR3, <ANG-2> Ang2s R3 LC03

: chudi nhe CDR2, <ANG-2> Ang2s R3 LCO03

chudi nhe CDR1, <ANG-2> Ang2s R3 LCO03

SEQ ID NO: mién bién d6i cta chudi <ANG-2>

Ang2s R3 LCO03

55: nang,

SEQ ID NO: 56: mién bién dbi ctia chudi nhe, <ANG-2> Ang2s R3 LCO03

SEQ ID NO: 57: ving chudi nang ngudi 6n dinh thu dugc tir [gG1
SEQ ID NO: 58: ving chudi nang ngudi 6n dinh thu dugc tir [gG4

SEQ ID NO: 59: viing chudi nhe 6n dinh kappa
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SEQ ID NO: 60: ving 6n dinh chudi nhe lambda

SEQ ID NO: 61: thu thé nguoi Tie-2

SEQ ID NO: 62: Angiopoietin-2 ctia ngudi (ANG-2) véi trinh tu din dau
va His-tag

SEQ ID NO: 63: Angiopoietin-1 ctia ngudi (ANG-1) véi trinh tu din dau
va His-tag
M6 ta vin tit cac hinh vé

Fig.1: Tach dong cic IgG cho céc qua trinh biéu hién tam thoi vao cic
vecto biéu hién cac qua trinh biéu hién tam thoi A) Ang2i-LCO06 (Fig.1A) B)
Ang2i-L.C06 (Fig.1B)

Fig.2: SDS-PAGE Gel cta khéng thé tinh khiét khang ANG-2 Ang2i-
LCO06, Ang2i-LC07 va Ang2k-LC08

Fig.3: ELISA tuong tac Angiopoietin-Tie2

Fig.4: Qu4 trinh tic ché gan két ctia ANG-2 v6i Tie2 bang Ang2i-LC06 va
Ang2k-L.CO8

Fig.5 qua trinh Gc ché gin két cia ANG-1 véi Tie2 bing Ang2i-LC06 va
Ang2k-L.CO8

Fig.6: Kiéu mé ghép khac loai Colo205 d& tht nghiém in vivo hidu qua cua
cac khang thé khang ANG-2

Fig.7: Kiéu mo ghép khéc loai KPL-4 dé thir nghiém in vivo hiéu qua cua
céc khang thé khang ANG-2.

Fig.8: Gan két cia ANG-1 qua db thi cac dép tmg theo thoi gian trong thir
nghiém cong huéng plasmon bé mit Biacore.

Fig.9: Ngin ngira su di cin phdi/cac khéi u thir phat bang cac khang thé
theo sang ché & kiéu mé ghép khac loai rudt két nguyén phat (9A) va kidu md

ghép khac loai vi (9B).
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Fig.10. Qua trinh rc ché roi loan lién quan dén vdng mac bang cac khang

thé theo sang ché.

Vi du thwe hién sang ché
Phuong phép thir nghiém 1
Céc hop chét va cac phuong phap chung

Thong tin chung vé céc trinh tu nucleotit ctia cac chudi nhe va chudi nang
c4c globulin mién dich nguoi dugc dua ra trong: tai liéu Kabatv, E. A, et al.,
Sequences of Proteins of Immunological Interest, 5th ed., Public Health Service,
National Ihstitutes of Health, Bethesda, MD (1991). Cé4c axit amin cta cac chudi
khang thé duoc dénh sb va dé cap t6i theo cach danh sé EU (Edelman, G.M., et
al., Proc. Natl. Acad. Sci. USA 63 (1969) 78-85; Kabat, E.A., et al., Sequences
of Proteins of Immunological Interest, 5th ed., Public Health Service, National

Institutes of Health, Bethesda, MD, (1991)).
Cac k¥ thuat tai t6 hop ADN

Céac phuong phép chuan duge st dung dé thao tic ADN nhu dugc md ta
trong tai liéu Sambrook, J. et al., Molecular cloning: A laboratory manual; Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, New York, 1989. Cic

chat phan g phan tir sinh hoc dugc st dung theo cac chi din cua nha san xuét.
Téng hop gen

Céac doan gen mong mudn dugc chudn bi tir céc oligonucleotit do tao ra
bang cach tong hop hod hoc. Cac doan gen, dit & canh cac diém phan cét
endonucleaza giéi han don, dugc tip hop bing cach U va ghép ndi céc
oligonucleotit bao gdm qua trinh khuéch dai PCR va tiép theo tach dong qua cac
diém cat gidi han, vi du Kpnl/ Sacl hodc Ascl/Pacl vao vecto tach dong pGA4
gbc pPCRScript (Stratagene). Cac trinh tw ADN ctia cac phan gen tach dong phu
duge khiang dinh bang cach tao trinh tw ADN. Céc phan gen tong hop duoc sip

xép theo cac ban yéu ciu k¥ thuat da néu tai Geneart (Regensburg, Germany).
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Xac dinh trinh ty ADN

Cac trinh tr ADN duogc xac dinh béng cach tao trinh tu sgi kép duogc tién
hanh tai MediGenomix GmbH (Martinsried, Germany) hodac Sequiserve GmbH

(Vaterstetten, Germany).
Phan tich trinh ty ADN va protein va quan ly dit liéu trinh tu

B6 phan mém GCG's (Genetics Computer Group, Madison, Wisconsin)
phién ban 10.2 va Infomax's Vector NT1 Advance suite version 8.0 dugc st

dung dé tao, v& ban db, phan tich, chu thich va minh hoa trinh tu.
Vecto biéu hién

Pé biéu hién céc khang thé mé ta, cac thé bién di cta céc plasmit biéu hién
dé biéu hién tam thoi (vi du trong cac té bao HEK293 EBNA hoic HEK?293-F)
hoidc dé biéu hién on dinh (vi du trong cac té bao CHO) dua vao hoic td chirc
ADN b trg véi trinh tu khoi dau CMV-Intron A hoic tb chirc hé gen véi trinh
tu khoi ddu CMV (vi du Fig.1) duoc tng dung.

Ngoai catxet biéu hién khang thé cac vecto con chira:

- diém khéi dau sao chép cho phép sao chép plasmit nay trong E. coli, va

- gen P(beta)-lactamaza tao ra tinh khang ampixilin & E. coli,

Pon vi phién mé cia gen khang thé bao gdm nhing thanh phan sau day:

- (c4c) diém gi6i han duy nhét tai dau 5°,

- trinh tu khéi dau tic thoi-sém chinh va trinh ty ting cudng tir virut cu
bao nguoi,

- tiép theo 12 trinh tu intron A d6i véi trudong hop la t6 chitc ADN b6 tro,

- ving khéng dich mé 5°cta gen khang thé ngudi,

- trinh tu tin hiéu chudi nang globulin mién dich,
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- chuoi khang thé nguoi (chudi ning, chuoi ning hodc chudi nhe cai bién)
hodc nhu t6 chirc ADN b6 trg hodc nhu t6 chitc hé gen véi t0 chlric exon-intron

globulin mién dich,
- vung khéng dich mé 3’ véi trinh tu tin hi€u polyadenyl hoa, va
- (c4c) diém gi6i han duy nhét tai dau 3°.

Cac gen dung hop bao gém céc trinh tu chudi ning cta khang thé chon lua
nhu dugc mé ta dudi day duoc tao ra bang PCR va/hoic bing cach tdng hop gen
va két hop véi cac phuong phéap va k§ thuét tai tb hop da biét nho ndi cac doan
axit nucleic phu hop, vi du bang cach sir dung cac diém Nsil va EcoRI duy nhét
trong cac vecto chudi ning thudc hé gen. Céc trinh tu axit nucleic tach dong
kiéu phu dugc kiém tra béng cach tao trinh tw ADN. Dé chuyén nhiém tam thoi
va on dinh, mot lugng 16n plasmit dugc tao ra bé‘mg ché phém plasmit tir dich
nudi cy E. coli bién dbi (Nucleobond AX, Macherey-Nagel).

Ky thuat nudi cay té bao

Céc k¥ thuat nudi cdy té bao chuan duoc sir dung nhu duoc md ta trong tai
liéu Current Protocols in Cell Biology (2000), Bonifacino, J. S., Dasso, M.,
Harford, J.B., Lippincott-Schwartz, J. and Yamada, K.M. (eds.), John Wiley &

Sons, Inc.
Qua trinh chuyén nhiém tam thoi & hé HEK293F

Céac khang thé duoc tao ra bing qua trinh chuyén nhiém tam thdi hai
plasmit ma hoa chudi ning hodc chudi ning cai bién, theo thir tu va chudi nhe
twong tmg nho st dung hé HEK293-F (Invitrogen) theo chi dan cua nha san
xuat. Mot cach van tit, cac t& bao HEK293-F (Invitrogen) sinh truéng trong
huyén phti hoic trong binh lic hodc trong thung 1én men c¢6 khudy trong moi
truong biéu hién FreeStyle 293 khong c6 huyét thanh (Invitrogen) duoc chuyén
nhiém v&i hén hop ciia hai plasmit biéu hién tuong tmg va 293fectin hoic fectin

(Invitrogen). Vi du trong binh lic dung tich 2L (Corning) cac t& bao HEK293-F
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duge cdy voi mat do 1,0E*6 t& bao/ml trong 600 mL va & véi 120 vong/phit,
8% CO,. Ngay hém sau céc t& bao duoc chuyén nhiém v6i mat do té bao khoang
1,5E*6 t& bao/ml véi khoang 42 mL hén hop cia A) 20 mL Opti-MEM
(Invitrogen) véi 600 pg ADN plasmit toan bd (I pg/mL) m& hod chudi ning
hozc chubi ning cai bién, theo thir tu va chudi nhe turong Gng véi ty 18 dang mol
va B) 20 ml Opti-MEM + 1,2 mL 293 fectin hoac fecﬁn (2 pl/mL). Tuy theo
muc tiéu thu glucoza, dung dich glucoza dugc thém vao trong qua trinh 1én men.
Dich ndi chtra khang thé tiét xuét duoc thu hoach sau 5-10 ngay va cac khang
thé hodc dugc tinh ché ngay tir dich ndi hodc dich ndi dugc 1am dong lanh va
luu gitr.

Xac dinh protein

Nbng d6 protein ciia cac khéng thé tinh khiét va cac dan xuét dugc xac dinh
bang cach xac dinh mat d6 quang hoc (OD) & 280 nm, nh st dung hé sb dép tit
mol da tinh toan dua vao trinh tu axit amin theo Pace et al., Protein Science,

1995, 4, 2411-1423.
Xéc dinh ndng d6 khang thé trong dich ndi

Nong d6 cua cac khang thé va céc dan xuét trong cac dich ndi nudi ciy té
bao duoc du doan béng qua trinh tao két tiia mién dich v6i cac hat protein A
agaroza (Roche). 60 L cac hat protein A agaroza dugc rira ba 1an bang TBS-
NP40 (50 mM Tris, pH 7,5, 150 mM NacCl, 1% Nonidet-P40). Sau d6, 1 -15 mL
dich ndi nudi ciy té bao duoc phét 1én cac hat protein A agaroza da duoc lam
cin bang trudc bang TBS-NP40. Sau khi 1 trong 1 gid & nhiét d6 trong phong,
cac hat dugc rtra trén cdt Ultrafree-MC-filter (Amicon) mdt lan béng 0,5 mL
TBS-NP40, hai lan bing 0,5 mL 2x nudc mudi dém phosphat (2xPBS, Roche)
va trong thoi gian ngin bén 14n bang 0,5 mL 100 mM Na-xitrat pH 5,0. Khang
thé két hop duoc rira giai biang cach bd sung 35 pl chit dém miu NuPAGE®
LDS Sample Buffer (Invitrogen). M6t nita mau dugc két hop véi chat khir mau
NuPAGE® hoic dé khong khir trong tng, va gia nhiét trong 10 phat & 70°C. Vi
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vay, 20 pl dugc dua vao 4-12% NuPAGE® Bis-Tris SDS-PAGE (Invitrogen)
(v6i chit dém MOPS cho SDS-PAGE khéng khir va chit dém MES véi phu gia
chat dém thao tic chdng oxy hod NuPAGE® (Invitrogen) cho SDS-PAGE khir)

va nhudm bang thuéc nhuém xanh Coomassie.

Néng d6 cua cac khang thé va cac dan xuét trong cac dich ndi nudi cay té
bao dugc x4c dinh bang phép séc ky protein A-HPLC. Mot cach vén tit, cac
dich n6i nudi cy té bao chira cac khang thé va cac dan xuét gén két voi protein
A dugc dua vao cot HiTrap protein A (GE Healthcare) trong 50 mM K,HPOy,
300 mM NaCl, pH 7,3 va rira giai khéi chét nén véi 50 mM axit axetic, pH 2,5
bang hé Dionex HPLC-System. Protein rira giai duoc xac dinh sb lugng bang hé
s6 hap thu UV va tich hop céc ving dinh. Khang thé tinh ché chuén IgG1 dugc
str dung 1am chuén.

Theo cach khéc, ndng d6 cua cic khang thé va cac dan xuét trong cac dich
nbi nudi cdy té bao dugc xac dinh bang IgG-ELISA kiéu banh kep. Mot cach
vén tit, cac dia vi chuan do 96 giéng chira StreptaWell High Bind Strepatavidin
A (Roche) dugc bao 100 pL/giéng phan ti giir IgG khang ngudi duoc biotin hod
F(ab’)2<h-Fcé> BI (Dianova) véi 0,1 pg/mL trong 1 gio & nhiét do trong phong
hogc theo cich khic qua d&m & 4°C va sau d6 rira ba lan bang 200 pL/giéng
PBS, 0,05% Tween (PBST, Sigma). 100 uL/giéng céc dich ndi nudi cdy té bao
chtra khang thé tuong tng pha lodng theo bac trong PBS (Sigma) dugc thém vao
céc giéng va U trong 1-2 gid bing may lic dia vi chudn do & nhiét do trong
phong. Cac giéng dugc rira ba 1in bing 200 uL/giéng PBST va khéng thé két
hop duogc phét hién bang 100 pl F(ab’)2<hFcgamma>POD (Dianova) vai 0,1
ng/mL nhu khang thé phat hién trong 1-2 gir biang may lic dia vi chuin do &
nhiét d6 trong phong. Khang thé phat hién khong két hop duogce rira sach ba 1an
bang 200 uL/giéng PBST va khéng thé phat hién két hop dugc phat hién bing
cach bd sung 100 pL ABTS/giéng. Qua trinh x4c dinh hé sb hép thu duge tién
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hanh bang quang phd ké Tecan Fluor vé6i do dai bude séng do 12 405 nm (do dai

bude soéng tham khao la 492 nm).
Qua trinh tinh ché protein

CAc protein dugc tinh ché tir cac dich ndi nudi cdy té bao di loc dé cap t6i
cic phuong phap chudn. Mot cach vén tit, cac khang thé duoc dua 1én cot
protein A Sepharose (GE Healthcare) va rira bang PBS. Qua trinh rua giai cac
khang thé dat dugc & do pH axit tiép theo 1a trung hoa ngay mau. Protein két tu
dugc tach khéi céc khang thé don phin bing phép sic ky loai trir kich c&
(Superdex 200, GE Healthcare) trong 20 mM Histidin, 140 mM NaCl pH 6.0.
Céc phan khang thé don phan duogc tap hop, c6 néu can thiét nho st dung may
cd dic ly tdm MILLIPORE Amicon Ultra (30 MWCO) va gitt & -80°C. Mot
phin ctia cic mau duge cung cdp cho cac phan tich protein tiép theo va qua trinh
mo ta phan tich, vi du béng SDS-PAGE, phép sic ky loai trir kich ¢&, phép do

phd khéi va xac dinh néi doc t6 (xem Fig.2).

SDS-PAGE

Hé gel NuPAGE® Pre-Cast gel system (Invitrogen) dugc str dung theo chi
dan ctia nha san xuét. Cu thé, 4-20% cic gel NuPAGE® Nov‘ex® TRIS-Glyxin
Pre-Cast va chit dém thao tdc Novex® TRIS-Glyxin SDS dugc st dung. (xem
vi du Fig.1). Viéc khir cac mau dat duoc bang cach bd sung chit khir mau
NuPAGE® trudc khi xur ly gel.
Phép sic ky loai trir kich ¢& phén tich

Phép sic ky loai trir kich ¢& dé xac dinh murc két tu va tinh trang thiéu hop
ctia cac khang thé dugc tién hanh bing phép sic ky HPLC. Mot cach vin tit, cac
khéng thé tinh khiét protein A duoc dua 1én cot Tosoh TSKgel G3000SW trong
300 mM NaCl, 50 mM KH2PO4/K2HPO4, pH 7,5 bang hé Agilent HPLC 1100
hoic 1én cot Superdex 200 (GE Healthcare) trong 2 x PBS bang Dionex HPLC-

System. Protein rira gidi dugc xac dinh ) lugng br?mg hé sé hép thu UV va tich
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hop cac vung dinh. BioRad Gel Filtration Standard 151-1901 dugc st dung lam

chuén.
Phép do phd khéi

Khéi luong tong cic khang thé khir glycosyl hoa duoc x4c dinh va khing
dinh bang phép do phé khdi ion hoa dién phun (ESI-MS). Mdt cich vén tit, 100
png khang thé tinh khiét dugc khir glycosyl hoa bang 50 mU N-Glycosidaza F
(PNGaseF, ProZyme) trong 100 mM KH2PO4/K2HPO4, pH 7 & 37°C trong 12-
24 git voi ndng d6 protein t6i 2 mg/ml va tiép theo khir mudi bang HPLC trén
cot Sephadex G25 (GE Healthcare). Khéi lugng cia cic chudi ning va chudi
nhe tuong tng dugc xac dinh biang ESI-MS sau khi khtr glycosyl hoa va kht.
Mot cach vin tit, 50 pg khang thé trong 115 pl dugc G véi 60 ul IM TCEP va
50 ul 8 M Guanidine-hydroclorua sau dé dugc khir mubi. Khéi lugng téng va
khéi luong cua cac chudi ning va chudi nhe khtr dugc x4c dinh bing ESI-MS

nhd hé Q-Star Elite MS ¢ gin ngudn NanoMate.
ELISA gin két ANG-1 va ANG-2

Céc dic tinh gin két cha cic khang thé truc tiép khang ANGPT
(Angiopoietin 1 hodc 2) dugc danh gid trong thtr nghiém ELISA véi protein
Angiopoietin-2-His c6 d6 dai day du (R&D Systems #623-AN/CF hodc chét
dugc tao ra tai co s& thuc nghiém) hodc Angiopoietin-1-His (R&D systems
#923-AN). Vi vy, cac dia 96 giéng (cac dia vi chuan do ting cuong sach Falcon
polystyren hodc Nunc Maxisorb) dugc bao 100 pl 1 pg/mL Angiopoietin-1 hoic
Angiopoietin-2 ctia ngudi tai td hop (khong c6 chat mang) trong PBS (Sigma)
trong 2 gir & nhiét do trong phong hodc qua dém & 4°C. Cac giéng duoc rira ba
lan bang 300 ul PBST (0,2% Tween 20) va phong bé bing 200 pl 2% BSA
0,1% Tween 20 trong 30 phiit & nhiét do trong phong va tiép theo rtra ba lan
bang 300 pl PBST. 100 pL/giéng khang thé thtr nghiém tinh khiét pha loéng
theo bac (40 pM-0,01 pM) khéng <ANG-2> va nhu Mab536 tham chiéu (Oliner,
J., et al., Cancer Cell. Nov 6 (2004) 507-16, US 2006/0122370) trong PBS dugc
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thém vao cac giéng va U trong 1 gid bing may lic dia vi chuin do & nhiét do
trong phong. Céc giéng dugc rira ba 14n bang 300 ul PBST (0,2% Tween 20) va
khang thé két hop duoc phat hién bing 100 pL/giéng 0,1 ug/ml F(ab‘)
<hk>POD (Biozol Cat.No. 206005) trong 2% BSA 0,1% Tween 20 nhu khang
thé phat hién trong 1 gid bang may lic dia vi chuin d6 & nhiét do trong phong.
Khang thé phat hién khong két hop duogc ria sach ba lan bang 300 nl/giéng
PBST va khang thé phat hién két hop duoc phét hién bang cach bd sung 100 puL
ABTS/giéng. Qua trinh x4c dinh hé sé hip thu duogc tién hanh bang quang phd
ké Tecan Fluor v6i d6 dai bude séng do 1a 405 nm (d6 dai budce séng tham chiéu

13 492 nm).
BIACORE gén két ANG-2

Gin két cia cac khang thé véi khang nguyén, vi du ANG-2 clia nguoi dugc
nghién ciru bang céng hudng plasmon bé mit bing cach st dung thiét bi
BIACORE T100 (GE Healthcare Biosciences AB, Uppsala, Sweden). Mt cach
vén tét, dé x4c dinh 4i lyc cic khang thé da dong dé <hIgG-Fegamma> duge cb
dinh trén chip CM5 nho két hop amin d thé hién cac khang thé khang ANG-2
ctia nguoi (Fig. 6B). Gén két duoc xac dinh trong chit dém HBS (HBS-P (10
mM HEPES, 150 mM NaCl, 0,005% Tween 20, pH 7,4), 25°C. ANG-2-His tinh
khiét (cac hé R&D hodc duoc tinh ché tai co so thuc nghiém) duoc bd sung vao
v6i cac ndng d6 khéac nhau gitta 0,41 nM va 200 nM trong dung dich. Hing sb
két hop dugc xac dinh bang cach phun ANG-2 trong 3 phut; hing sb phan ly
duoc xac dinh bang cach rira bé mit chip bing chit dém HBS trong 3 phut va
gid tri KD duoc dénh gia nho sir dung kiéu gén két Langmuir 1:1. Do tinh khéng
tuong dong ctia ché phdm ANG-2 khong c6 gin két 1:1 ¢6 thé dugc thy; vi vay
cac gia tri KD chi 1 cic dénh gia twong dbi. Thong sé dbi chimg am (vi du cac
dudng cong chét dém) duoc trir tir cac dudng cong mau dé hiéu chinh hé d6 1éch
chuén thuc chit hé théng va dé giam tin hiéu nhiéu. Phan mém danh gia Biacore

T100 version 1.1.1 dugc st dung ¢ phan tich do thi cac dap tng theo thoi gian
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trong thir nghiém cong huéng plasmon bé mit va dé tinh toan thong s 4i luec.
Theo cach khac, Ang-2 c6 thé duoc gitt v6i mire giit 1a 2000-1700 RU nho
PentaHisAntibody (PentaHis-Ab BSA-free, Qiagen No. 34660) ma duoc c¢d dinh
trén chip CM5 qua két hop amin (BSA-free) (xem duéi day).

Uc ché gin két huANG-2 véi Tie-2 (ELISA)

Tuong tac ELISA duoc tién hanh bing céc dia vi chudn do 384 giéng
(MicroCoat, DE, Cat.No. 464718) & RT. Sau mdi budc 1, cic dia dugc rira 3
bang PBST. Cac dia ELISA duoc bao 0,5 pg/ml Tie-2 protein (R&D Systems,
UK, Cat.No.313-TI) trong it nhat 2 gior (h). Sau d6 cac giéng dugc phong bé
bang PBS c6 bd sung 0,2% Tween-20 va 2% BSA (Roche Diagnostics GmbH,
DE) trong 1 gid. Cac dung dich pha lodng chia cac khang thé tinh khiét trong
PBS duoc u cung véi 0,2 pg/ml huAngiopoietin-2 (R&D Systems, UK, Cat.No.
623-AN) trong 1 giod & RT. Sau khi rira hdn hop ctia 0,5 pg/ml dong vé tinh
biotin hod khang Angiopoietin-2 BAM0981 (R&D Systems, UK) va streptavidin
HRP pha lodang véi ty [& 1:3000 (Roche Diagnostics GmbH, DE,
Cat.No.11089153001) dugc bd sung trong 1 gidr. Sau do, céc dia dugce rira 6 1an
bang PBST. Cac dia duoc mé& rong bing chit phan Gng méi duoc didu ché
ABTS (Roche Diagnostics GmbH, DE, chat dém #204 530 001, cac thé #11 112
422 001) trong 30 phat & RT. Hé s6 hip thu duge x4c dinh & 405 nm.

Uc ché gin két huANG-1 véi Tie-2 (ELISA)

Tuong tac ELISA duogc tién hanh bing céc dia vi chudn do 384 giéng
(MaxiSorb Nunc#442768) & RT. Sau mdi buéc 1, cic dia dugc ria 3 bing
PBST. Céc dia ELISA dugc bao 0,5 pg/ml Tie-2 protein (R&D Systems, UK,
Cat.No.313-TI hoic trong chét dugc tao ra trong nha moy) trong 6t nhat 2 gio
(h). Sau d6 céc giéng duoc phong bé bang PBS ¢ bd sung 0,2% Tween-20 va
2% BSA (Roche Diagnostics GmbH, DE) trong 1 gio. Cac dung dich pha lodng
chita cac khang thé tinh khiét trong PBS duoc 0 cing véi 0,2 pg/ml
huAngiopoietin-1 (R&D Systems #923-AN/CF ho#c trong chit dugc tao ra
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trong nha mady) trong 1 gid & RT. Sau khi rira hdn hop cia 0,5 pg/ml dong vo
tinh biotin ho4 khang Angiopoietin-1 (R&D Systems #BAF923) va streptavidin
HRP pha lodng véi ty 1€ 1:3000 (Roche Diagnostics GmbH, DE,
Cat.No.11089153001) dugc thém vao trong 1 h. Sau dé, cac dia duoc ria 6 1an
bing PBST. Céc dia duoc md rong bang chéit phan tmg méi duge didu ché
ABTS (Roche Diagnostics GmbH, DE, chit dém #204 530 001, cac thé #11 112
422 001) trong 30 phut & RT. Hé ) hép thu dugc xac dinh & 405 nm.

Hinh thanh dong té bao HEK293-Tie2

Dé xé4c dinh su can thiép cia cac khang thé Angiopoietin-2 vdi qué trinh
phosphoryl hoé Tie2 duoc kich thich bing ANGPT2 va gin két cia ANGPT2
v6i Tie2 trén céc té bao, dong té bao HEK293-Tie tai td hop dugc tao ra. Mot
cach van tit, plasmit gbc pcDNA3 (RB22-pcDNA3 Topo hTie2) ma hoa Tie2
ngudi co do dai day du (SEQ ID 61) dudi su kiém soét cua trinh tu khéi dau
CMV va gen khang Neomyxin duoc chuyén nhiém nhd st dung Fugene (Roche
Applied Science) Iam chét phan Gng chuyén nhiém vao cac t& bao HEK293
(ATCC) va céc té bao bén dugc chon loc bing DMEM 10% ECS, 500 ug/ml
G418. Cac dong v6 tinh riéng biét dugc phén ldp nhd binh dong dung tach dong,
va sau d6 phan tich d6i véi biéu hién Tie2 nhy FACS. Dong v6 tinh 22 duoc
nhén dang nhu dong v6 tinh véi biéu hién Tie2 cao va én dinh ngay ca khi
khong c6 mat G418 (HEK293-Tie2 clone22). Sau d6 HEK293-Tie2 clone22
duoc st dung cho céc thir nghiém té bao: thir nghiém phosphoryl hod Tie2 duge
kich thich béi ANGPT2 va gin két phdi tir té bao ANGPT2.

Thir nghiém phosphoryl hoa Tie2 dugc kich thich béi ANGPT2

Mic trc ché phosphoryl hoa Tie2 duogc kich thich béi ANGPT2 bing cac
khang thé ANGPT2 dugc xac dinh theo nguyén tic thir nghiém dudi day.
HEK293-Tie2 clone22 kich thich bing ANGPT2 trong 5 phit véi su c6 miit
hodc khéng c6 khang thé ANGPT2 va P-Tie2 duoc dinh lwong bing ELISA
dang nhiéu 16p. Mot cach vén tit, 2x105 t& bao HEK293-Tie2 clone 22 trén
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giéng dugc sinh truéng qua dém trén céc dia vi chudn d6 96 giéng c6 phu Poly-
D-Lysin trong 100 ul DMEM, 10% FCS, 500 pg/ml Geneticin. Ngay tiép theo,
day chuén dd cla cac khang thé ANGPT?2 duoc chuén bi trong dia vi chuin do
(c glp 4 1an, 75 pl thé tich cudi cling/giéng, cac ban sao) va tron véi 75 pl dung
dich ANGPT2 (R&D systems # 623-AN] (3,2 ug/ml thanh dung dich c6 gp 4
lan). Céac khang thé va ANGPT2 duoc u so bd trong 15 phat ¢ nhiét do trong
phong. 100 pl hén hop duoc thém vao céc té bao HEK293-Tie2 clone 22 (dau
so bo trong 5 phat véi 1 mM NaV304, Sigma #S6508) va u trong 5 phut &
37°C. Sau do, céc té bao dugce rira bing 200 pl PBS lam lanh bing nudc d4 +
1mM NaV304 trén giéng va lam tan bing céach bd sung 120 ul chat dém phén
giai (20 mM Tris, pH 8,0, 137 mM NaCl, 1% NP-40, 10% glycerol, 2mM
EDTA, 1 mM NaV304, | mM PMSF va 10 pg/ml Aprotinin) trén giéng trén
da. Cac té bao duoc lam tan trong 30 phut & 4°C bang may lc dia vi chuin do
va 100 pl dich tan dugc chuyén truc tiép vao dia vi chudn do p-Tie2 ELISA
(R&D Systems, R&D #DY990) ma khéng lam ly tdm trude va khong x4c dinh
protein téng. Céc lugng P-Tie2 dugc dinh luong theo chi dan cta nha san sudt
va cac gia tri IC50 dé e ché duoc xac dinh nho st dung phin mém phan tich
XLfit4 cho Excel (Dose-response one site, model 205). Cac gia tri IC50 ¢ thé

so sanh trong khi dang thir nghiém nhung c6 thé thay dbi theo thtr nghiém.
Thtr nghiém phosphoryl hoa Tie2 dugc kich thich bdi ANGPT1

Mirc tic ché phosphoryl hoa Tie2 duge kich thich béi ANGPTI bing cac
khang thé ANGPT1 duoc xac dinh theo nguyén tic thtr nghiém dudi day.
HEK293-Tie2 clone22 kich thich bing ANGPTI trong 5 phut véi sy ¢ mat
hodc khong c6 khing thé ANGPTI1 va P-Tie2 duoc dinh luong bing ELISA
dang nhiéu 16p. Mot cach vén tit, 2x105 té bao HEK293-Tie2 clone 22 trén
giéng duoc sinh truéng qua dém trén céc dia vi chuin d6 96 giéng c6 phu Poly-
D-Lysin trong 100 pl DMEM, 10% FCS, 500 pg/ml Geneticin. Ngay tiép theo,
ddy chuin do cua cac khang thé ANGPT1 duoc chudn bi trong dia vi chudn do
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(cb gp 4 1an, 75 pl thé tich cubi cling/giéng, cic ban sao) va tron véi 75 ul dung
dich ANGPT1 (R&D systems # 923-AN] (0,8 pg/ml thanh dung dich c6 gip 4
lan). Cac khéang thé va ANGPT! dugc 0 so bd trong 15 phut & nhiét do trong
phong. 100 pl hén hop duge thém vao cac té bao HEK293-Tie2 clone 22 (dau
so bo trong 5 phat véi 1 mM NaV304, Sigma #S6508) va U trong 5 phut &
37°C. Sau dé, céc té bao dugc ria bang 200 pl PBS 1am lanh bing nuéc d4 +
ImM NaV304 trén giéng va lam tan bing cich bd sung 120 ul chat dém phan
gial (20 mM Tris, pH 8,0, 137 mM NaCl, 1% NP-40, 10% glyxerol, 2mM
EDTA, 1 mM NaV304, 1 mM PMSF va 10 pg/ml Aprotinin) trén giéng trén
da. Cac té bao duoc lam tan trong 30 phit & 4°C bang may lic dia vi chudn do
va 100 ul dich tan duoc chuyén truc tiép vao dia vi chudn do p-Tie2 ELISA
(R&D Systems, R&D #DY990) ma khong lam ly tdm trudce va khéng xac dinh
protein téng. Céc luong P-Tie2 duoc dinh luong theo chi dan ciia nha san sudt
va céc gia tri IC50 dé tic ché dugc x4c dinh nhd st dung phdn mém phan tich
XLfit4 cho Excel (Dose-response one site, model 205). Cac gia tri IC50 c6 thé
so sénh trong khi dang thir nghiém, nhung c6 thé thay ddi theo thtr nghiém.

Vi du 1. Qua trinh biéu hién va tinh ché cac khang thé <ANG-2> don dong
Ang2i-LCO06, Ang2i-LC07 va Ang2k-LC08

Céc chudi ning va nhe cia cac khang thé twong tmg Ang2i-LC06, Ang2i-
LCO07 va Ang2k-LCO08 twong ting duogc ciu tric trong cic vecto biéu hién nhu
dugc mo ta & trén. Chudi ning va nhe kapa duogc tich dong véao catxet biéu hién
hé gen, trong khi chudi nhe lambda dugc tich diing nhu AND bb tro véi intron
A (Fig 1B). Cé4c plasmit dugc khuéch dai trong E.coli, tinh ché, va tiép theo
chuyén nhiém dé biéu hién tam thoi céc protein tai tb hop trong céc t& bao
HEK293F (nh¢ sir dung hé FreeStyle 293 cua Invitrogen). Sau 7 ngay, céac dich
ndi té bao HEK 293 dugc thu gom, loc va cac khang thé dic hiéu kép dugc tinh
ché bang protein A va phép séc ky loai trir kich ¢&. Tinh ddng nhét cia tit ca cac
khang thé dugc khang dinh bing SDS-PAGE trong céc didu kién khir va khéng
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khir va phép sic ky phan tich loai trir kich c&. Trong cac diéu kién khu (Fig.1),
cac chudi polypeptit ning ciia khang thé <ANG-2> SDS-PAGE thé hién nho cac
kich c& phan tir biéu kién SDS-PAGE khoang 50 kDa tuong tu véi cac trong
lugng phan tir d4 tinh toan, cic chudi polypeptit nhe thé hién nho cac khéi luong
phén tir biéu kién 1a 25 kDa theo kich ¢& du doan cua ching. Phép do phd khéi
khing dinh tinh dong nhat cua céc ciu tric khang thé tinh khiét. C4c murc biéu
hién cua tt ca cac ciu trac duoc phén tich béng Protein A HPLC.

Phén tich phép sic ky loai trir kich ¢& khang thé tinh khiét. T4t ca khang
thé duoc chuan bi va dic trung hod bing cich phén tich tuwong tu véi quy trinh

dd mo ta. Dit liéu SEC cua cic khang thé tuong Gng duoc tom tit trong bang

duéi day.
Chudi ] Khéi lugng theo ly Khéi lugng theo thir| Pinh SEC
khéang thé thuyét (Da) nghiém (Da) chinh (%)
<ANG-2>Ang- HC 50343 50325 (pyro-Glu)
2i LCO7 3 99,77%
— LC 22738 22720 (pyro-Glu)
<ANG-2>Ang- HC 50343 50325 (pyro-Glu)
2i_LCO6 99,8%
_ LC 22620 22605 (pyro-Glu)
<ANG-2>Ang- HC 49544 49527 (pyro-Glu)
2k_LCO8 | 99,8%
— LC 22685 22667 (pyro-Glu)

Vi du 2._Thir nghiém gén két ELISA v6i ANG-1 cua ngudi va véi ANG-2 cla
nguoi

Gan két cla cac khang thé <ANG-2> Ang2i-LC06, Ang2i-LC07 va Ang2k-
LC08 v&i ANG-1 clia ngudi va ANG-2 ciia ngudi duoc xéc dinh bang ELISA
gin két ANG-1 hoic ANG-2 nhu duoc md ta & trén. Mot cach vén tht, thi
nghiém kiéu ELISA dya vao qua trinh c¢d dinh Angiopoieti-1 hodc -2 ctia nguoi
kiéu dai trong dia vi chudn d6. Gén két cta khang thé truc tiép chéng lai ANG-1
hoic ANG-2 di lam bat dong dugc xac dinh bing khing thé <human Fc>
(khang IgG) véi thé tiép hop POD. Chudi pha lodng khang thé <ANG-2> cho
phép x4c dinh nong d6 EC50. Pé tham khao khang thé ngudi <ANG-2> khang
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ANG-2 khang thé Mab536 (Oliner et al., Cancer Cell. 2004 Nov;6(5):507-16,
US 2006/0122370) duoc st dung. Cac ndng d6 xac dinh EC50 duoc tém tht

trong bang dudi day.

Khéng thé Gian két hANG-1 EC50 | Gén két hANG-2 EC50
<ANG-2>MAb536 2538 ng/mL 133 ng/mL
<ANG-2>Ang2i-L.C0O6 > 8000 ng/mL 84 ng/mL
<ANG-2>Ang2i-L.C0O7 > 8000 ng/mL 3006 ng/mL
<ANG-2>Ang2i-L.C0O8 4044 ng/mL 105 ng/mL

T4t ca céac khang thé dugc gén két dic hiéu véi ANG-2. MAbB336 va
Ang2k-LCO8 ciing thé hién gin két véi ANG-1, trong khi Ang2i-LC06 va
Ang2i-LC07 khéng gin két ddc hidu véi ANG-1 khi ching c¢6 gi4 tri EC50-hon

8000 ng/ml (gidi han phat hién).

Vi du 3. Gén két voi ANG-2 nho Biacore

Ai lyc dé gin két v6i ANGPT2 ngudi duoc kiém tra bang thir nghiém

Biacore nhu dugc mé ta ¢ trén. Mot cach vén tat, trong thir nghiém nay khang
thé gitr (khang Fc) duge ¢ dinh trén bé mit cuia chip Biacore, khang thé nay gift
va thé hién khang thé tuong tmg (vi du Ang2i-LC06). Phéi tir (& diy ANGPT2)
duogc gitt khoi dung dich. Ai luc dbi véi tuong tac nay duogc xac dinh voi gia
dinh 13 tuong tac 1:1. Céc chi tiét cua thir nghiém nay c6 thé duoc thiy trong
phin cac phuong phép chung. Cac 4i luc dugc xéc dinh dbi voi gin két

ANGPT2 (KD) duoc tém tit trong bang dudi day.

hAng-2 Thr nghiém 1 Thtr nghiém 2 Trung binh
(tr 1+2)

KD kd t(l/z)diSS KD kd t(l/z)diSS kd t(l/z)diSS
(PM) | (1/giay) | (phat) | (M) | (1/gidy) | (phat) | (1/gidy) | (phut)

Ang2i- 11 | 7,16E-05| 161 21 | 1,14E-04 102 16 132

LCO06

Ang2k- 16 | 1,61E-04 72 27 | 2,28E-04 51 22 61

LCO08

MAb536 | 29 | 1,44E-04 80 29 | 1,25E-04 92 29 86
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Céc khang thé Ang2i-LC06 va Ang2k gin két v6i &i luc cao véi
ANGPT?2.

Vi du 4. Trung hoa tuong tic ANGPT1/2-Tie2 (nguoi)

| Phong bé tuong tic ANGPT1/2/Tie2 cua ngudi duge thé hién bing tuong
tac thu thé ELISA. Céac dia 384 giéng Maxisorp (Nunc) duoc phil bang 0,5
pg/ml Tie2 nguoi (R&D Systems, UK, Cat.No.313-TI hoac trong chét duoc tao
ra trong co s& thyc nghiém) trong 2 gid & nhiét do trong phong va phong bé
bang PBS c¢6 bo sung 0,2% Tween-20 va 2% BSA (Roche Diagnostics GmbH,
DE) trong 1 gi¢ & nhiét dé trong phong cé lac. Trong khi d6, cac dung dich chira
céc khang thé tinh khiét trong PBS duogc 0 véi 0,2 pg/ml huAngiopoietin-1/2
(R&D Systems #923-AN/CF, R&D Systems, UK, Cat.No. 623-AN hoac trong
chét dugc tao ra trong nha may) trong 1 gid & RT. Sau khi rtra hdn hop cua 0,5
pg/ml dong v6 tinh biotin hod khang Angiopoietin-1/2 (R&D Systems
#BAF923, BAM0981 R&D Systems,UK) va streptavidin HRP pha loang véi ty
1€ 1:3000 (Roche Diagnostics GmbH, DE, Cat.No.11089153001) dugc thém vao
trong 1 h. Sau do, cac dia dugc rtra 6 lan béng PBST. Cac dia dugc mo rong
bang chit phan tmg méi duge diéu ché ABTS (Roche Diagnostics GmbH, DE,
chat dém #204 530 001, cac thé #11 112 422 001) trong 30 phat & RT. Hé sb
hép thu duoc xac dinh & 405 nm.

Céc ndng do tic ché thu dugce duoc tom tit trong bang dudi day.

Khang thé ELISA tuong tic ANGPT1/Tie2 ELISA tuong tic ANGPT2/Tie2
Ang2i-LC06 > 100 nM 0,1 nM
Ang2k-L.CO8 11 nM 0,17 nM
MADbS536 Khoéng phat hién 0,15 M

Bang trén thé hién céc profil chon loc khac nhau dbi véi hai khang thé
Ang2i-LC06 va Ang2k-LCO08. Ang2i-LC06 1a ANGPT2 chon loc, trong khi
Ang2k-LCO8 1a phan {mg chéo ANGPT1/2 d tic ché ddi véi twong tic
ANGPT1/2 Tie2.
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Vi du 5. Qua trinh phosphoryl héa Tie2

Ai luc cua céc khang thé nhan dang ANGPT2 d ngin can qud trinh
phosphoryl héa Tie2 do ANGPT2 va ANGPTI tao ra duoc kiém tra trong céc
thir nghiém phosphoryl héa Tie2 do ANGPT2 va ANGPT1 géy ra nhu duoc md
ta & trén. Viéc biéu dién dudi dang so d6 cua cAu tric thir nghiém dugc md ta

trén Fig.3.

Ca hai khang thé Ang2i-LC06 va Ang2k-LCO08 ¢6 su ngan can qua trinh
phosphoryl héa Tie2 dugc kich thich béi ANGPT2 phu thudc lidu luong véi cac
gia tri IC50 so sanh duge nhu dugc thé hién trén Fig.4. Ang2i-LC06 ngan can
qué trinh phosphoryl hoa Tie2 duoc kich thich béi ANGPT2 véi gia tri IC50
khoang 508 ng/ml va Ang2k-LCO8 ngén can qua trinh phosphoryl héa Tie2
dugc kich thich boi ANGPT2 véi gia tri IC50 khoang 499 ng/ml. Trai lai, chi
Ang2k-LCO8 ngan can qud trinh phosphoryl héa Tie2 dugc kich thich baoi
ANGPT1 véi gia tri IC50 khoang 391 ng/ml trong khi Ang2i-LCO06 khung ngan
can qua trinh phosphoryl hod Tie2 dugc kich thich bdi ANGPT2 véi gidi han

ndng d6 thir nghiém tuwong tu (Fig.5).
Vidu 6. Hiéu qua in vivo

Hiéu qua cua cdc khang thé khang ANGPT do6i véi sy sinh truéng cua kiéu mo

ghép khac loai Colo205

Hiéu qua in vivo clia cac khang thé <ANGPT2> Ang2i-LC06 va Ang2k-
LCO08 so sanh véi kidu mé ghép khac loai dudi da <ANGPT2> Mab536 theo

giai doan.

Céc khang thé tinh khiét Ang2i-LC06 va Ang2k-LC08 duogc so sanh véi
khang thé Mab536 & kiéu mé ghép khéc loai dudi da Colo205 theo giai doan
(Ang2 PZ Colo205 006) & chudt cai Scid mau be.

Céc khang thé: Mab536 duoc cung cdp dudi dang dung dich gbc dong lanh
(c = 4,5 mg/mL), Ang2i-LC06 va Ang2k-LCO08 dugc cung cip dudi dang dung
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dich gbc déng lanh (¢ = 1 mg/mL) trong 20 mM Histidin, 140 mM NaCl, pH
6,0. Dung dich khéng thé dugc pha lofing mét cach thich hop bang PBS tir dung
dich gbc trude khi tiém néu can va PBS duoc st dung lam chit mang. Khang thé
IgG1 khang IgE dugc lam tuong thich véi nguoi Xolair (Omalizumab) dugce st

dung lam dbi chimg duong tinh va dugc mua tir phong duoc.

Céc dong té bao va cac diéu kién nudi ciy: cac té bao ung thu rudt két truc
trang Colo205 nguoi trude tién thu duge tir ATCC va sau khi nhan nhanh dugc
Iwu gitt & ngan hang té€ bao noi dia Roche Penzberg. Dong té bao u thuong dugc
nudi ciy trong méi truong RPMI 1640 (PAA, Laboratories, Austria) bd sung
10% huyét thanh thai bd (PAA Laboratories, Austria) va 2 mM L-glutamin, &

37°C trong moi truong bdo hoa nudc véi 5% CO,. Lan cdy chuyén 3 dugc st
dung dé cdy ghép.

Dong vat tht nghiém: chudt cai mau be SCID (dugc mua cia Charles River
Germany) dugc giit trong diéu kién khong ¢ ngudn bénh dic hiéu trong cac chu
trinh ngdy 12 gid sing/12 gio t6i theo cac chi dan dd duoc chip nhan (GV-
Solas; Felasa; TierschG). Phuong phap nghién ctru thtr nghiém dugc xem xét va
chép thuan béi chinh quyén dia phuong. Sau khi t&i, dong vat thir nghiém dugc
giit & diéu kién cach ly trong mot tudn dé 1am quen véi méi trudng méi va dé
quan sat. Viéc theo ddi stic khoé lién tuc duogc tién hanh theo nguyén tac thong
thuong. Khau phan an kiéng (Provimi Kliba 3337) va nudc (axit hoa téi do pH
2,5-3) duoc cung cip tuy y. Tudi chudt khi bit ddu nghién ctru khoang 12-14
tuan.

Theo d&i: Pong vat thir nghiém thir nghiém dugc kiém tra hang ngay vé
c4c tridu ching 14m sang va phat hién céac tac dung phu. Dé theo dsi sudt qua
trinh thir nghiém, trong lugng co thé con vat duge din chimg bang sb liéu va thé
tich khéi u duoc xac dinh bing thude cip theo giai doan.

Céy té bao khdi u: vao ngay cdy, cac t& bao Colo205 duoc ly tAm, rira mot

14n va tai tao huyén phu trong PBS. Sau khi rira thém bang PBS, ndng d6 té bao
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va kich ¢ té bao duoc xac dinh nho sir dung hé théng may dém va phan tich té
bao (Vi-CELL, Beckman Coulter). pé céy céc té bao Colo205, dd chuén cudi
cing dugc didu chinh téi 5,0 x 107 t& bao/ml, kha ning sdng sét cia té bao 12
90%. Tiép theo, ciy vao sudn phai mdi con chudt thir nghiém 100 pl huyén phu,

trong Ung véi 2,5%10° t& bao/con.

Piéu tri cho dong vat thir nghiém: viéc diéu tri cho dong vat thir nghiém
duogc bat dau vao ngay ngiu nhién, 16 ngay sau khi cdy ghép té bao (thtr nghiém
Ang2 PZ Colo205_006) véi thé tich khbi u trung binh twong tmg 14 178 mm’.

Ché d6 liéu ctia thir nghiém Ang2_PZ_Col0205_006:

Nhém [S6 lugng Hop chit | Lidu | Chu trinh/ cach st | S6 14n | Liéu tich

luong dung didutri| luy
mg/kg (mg/kg)
1 10 Chét dan Tiém trong mang bung 5
mot tuan mot lan
2 10 Xolair 10 | Tiém trong mang bung 5 50
mot tuan mot lan
3 10 Ang2i- 10 | Tiém trong mang bung 5 50
LC06 mot tuan mot lan
5 Ang2k- 10 | Tiém trong mang bung 5 50
LCO08 mot tuan mot lan
6 10 |MAB536| 10 | Tiém trong mang bung 5 50

mot tudn mot lan

Mic dd tc ché su phat trién khéi u cho téi ngay 50 duoc thé hién trong
Fig.6. Dit liéu nay chimg to ring khang thé ANGPT2 chon loc Ang2i-LC06 1a
khéng thé hoat hoa nhit (gia tri ty 18 khéi u déi chimg (TCR) 0,39). Ang2i-LC06
tic ché sur phét trién khéi u hiru hiéu hon khang thé MAb536 (gia tri TCR 0,47)
va khang thé ANGPT1 phan tng chéo Ang2k-LCO8, chon loc (gid tri TCR
0,46).
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Hiéu qua cua khang thé khang ANGPT dbi véi su sinh trudng cua kidu mé ghép
khéc loai KPL-4

Hiéu qua in vivo cua cac khang thé <ANGPT2> Ang2i-LC06 va Ang2k-
LCO08 so sdnh véi <ANGPT2> Mab536 & kiéu mé ghép khac loai dung vi tri
KPL-4 theo giai doan

Céac khang thé tinh khiét Ang2i-LC06 va Ang2k-LCO08 dugc so sanh véi
khang thé Mab536 & & kiéu mé ghép khéc loai ding vi trf KPL-4 theo giai doan
(Ang2 PZ Colo205 006) & chudt cai Scid mau be.

Céc khang thé: Mab536 dugc cung cip dudi dang dung dich gbc déng lanh
(c = 4,5 mg/mL), Ang2i-LC06 va Ang2k-LC08 dugc cung cip dudi dang dung
dich gbc dong lanh (¢ = 1 mg/mL) trong 20 mM Histidin, 140 mM NaCl, pH
6,0. Dung dich khang thé duoc pha lodng mét cach thich hop bang PBS tir dung

dich gbc truée khi tiém néu can thiét va PBS dugc st dung 1am chit mang.

Céc dong té bao va cac diéu kién nudi cdy: cac té bao ung thu vt KPL-4
cua nguoi trude duge thu duge nhan tir bénh nhan ung thu va bi tran dich mang
phdi 4c tinh v&i biéu hién di cin viém da. Céc té bao KPL-4 dong duge cung cAp
bdi Prof. J. Kurebayashi (Kawasaki Medical School, Kurashiki, Japan). Cac té
bao u thuong dugc nudi cdy trong méi truong DMEM  (PAN Biotech,
Germany) c6 bb sung 10% huyét thanh thai bo (PAN Biotech, Germany) va 2
mM L-glutamin (PAN Biotech, Germany) ¢ 37°C trong méi truong bio hoa
nude voi 5% CO,. Lan cdy chuyén duoc tién hanh c6 tich bang trypsin/EDTA
1x (PAN) ba lan/tuan.

Céc dong vat thir nghiém: chudt cai mau be SCID (dugc mua ctia Charles
River Germany) dugc nudi trong diéu kién khéng c6 ngudn bénh dic hiéu trong
céc chu trinh ngay 12 gid sang/12 gid toi theo cac chi din chuin (GV-Solas;
Felasa; TierschG). Phuong phéap nghién ctru thir nghiém duogc xem xét va chép
thusn béi chinh quyén dia phuong. Sau khi dugc chuyén t6i, dong vat thir

nghiém thir nghiém nay duoc giit & diéu kién cach ly trong mot tudn dé lam
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quen v&i moi trudng madi va dé quan sat. Viéc theo doi strc khoé lién tuc duoc
tién hanh theo nguyén tic thong thudong. Khau phan an kiéng (Provimi Kliba
3337) va nudc (axit hoa téi d6 pH 2,5-3) dugc cung cip tuy y. Tudi chudt khi

bat dau nghién ciru khoang 12 tuén.

Theo doéi: Pdong vat thir nghiém duoc kiém tra hang ngay vé cac triéu
chtmg 1am sang va phat hién céc tac dung phu. Dé theo doi sudt thu nghiém,
trong luong co thé con vat duoc dan chimg béng s6 liéu va thé tich khdi u duoc

xac dinh bf?lng thuéce cap theo giai doan.

Cay té bao khdi u: vao ngay cdy, cac té bao u dugc thu gom (trypsin-
EDTA) tlr cAc binh nuéi cay (Greiner TriFlask) va duoc chuyén vao 50 ml méi
truong nudi ciy, rira mot 1an va tai tao huyén pht trong PBS. Sau khi rtra thém
bang PBS va loc (bd loc té bao; Falcon™,; 100pum) d6 chuan cudi cung dugc
diéu chinh t6i 1,5 x 108/ml. Huyén phd t& bao u duoc tron ky bang pipett
chuyén dé tranh két tu t& bao. Viéc gy mé duogc tién hanh nho st dung thiét bi
x6ng Stephens cho dong vat thir nghiém nho véi budng 1 so bo (plexiglas), mat
na miii chudt riéng biét (silicon) va khong c6 hop chat giy mé d& chay hoic d&
né Isoflurane (Pharmacia-Upjohn, Germany) trong hé thdng tun hoan déng kin.
Hai ngay trudc khi tiém 16ng ctia dong vat thir nghiém duoc cao. Pé tiém
i.m.fp. cac t& bao duogc tiém dung vi tri véi thé tich 20 ul (3*10%con vét) vao
dém m& v ben gan cubi cua timg con chudt di duge gy mé. Pé cdy ghép dung
vi trf, huyén phu té bao duoc tiém qua da dudi nim vi nho st dung bom tiém pl

Hamilton va kim 30Gx1/2".

Viéc diéu tri cho dong vét thir nghiém dugc bat diu vao ngdy ngau nhién
v6i kich c& khdi u khoang tir 60 dén 180 mm’, 35 ngay sau khi ciy ghép té bao
(thir nghiém Ang2 PZ KPL-4 002) véi thé tich khéi u trung binh tuong tGng 1a

90 mm”>.
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Ché db liéu luong cta thir nghiém Ang2 PZ KPL-4 002:

Nhom | S6 | Hopchat| Liéu | Chutrinh/cachsir | S6 14n |Liéu tich luy

luong mg/ke dung didutri| (mg/ke)
1 10 | Chéit dan Tiém trong mang bung | 5
mot tuadn mot lan
2 10 Xolair 10 | Tiém trong mang bung | 5 50
mot tudn mot lan
3 10 | Ang2i- | 10 |Tiém trong mangbung| 5 50
LC06 mot tuan mot lan
5 Ang2k- 10 | Tiém trong mang bung | 5 50
LCO08 mot tuan mot lan
6 10 |MABS536| 10 |Tiém trong mangbung| 5 50

mot tuadn mot lan

Mic do (rc ché sy phat trién khéi u cho téi ngdy 64 dugc thé hién trong
Fig.7. Dit liéu ndy ching to rang khang thé ANGPT2 chon loc Ang2i-LC06 1a
khéng thé hoat hod nhét (gi4 tri TCR 0,55) & kiéu KPL-4. Ang2i-LC06 (¢ ché
su phat trién khéi u hitu hiéu hon khang thé MAb536 (gia tri TCR 0,57) va
khang thé ANGPT2 phan ting chéo Ang2k-L.C08, chon loc (gia tri TCR 0,57).

Vi du 7..Gan két véi ANG-1 nh& Biacore

Ai luc dé gin két véi ANG-1 cia ngudi duge kiém tra bang th nghiém
Biacore: huAng-1 dugc lam bat dong trén biosensorchip CM5 bing cach st
dung hoa hoc két hgp amin. Protein dugc tiém trong 20 phut trong natri axetat
d6 pH 4,5 vé6i 10 pg/ml véi toe do truyén 5 pl/phut. N6 tao ra mat do bé mat
khoang 20000 RU. Dua vao té bao dong tham chiéu BSA dugc lam c¢b dinh
trong cac diéu kién twong tu. Khang thé dugc pha lodng trong HBS-P t&i 100
nM va tiém trong 3 phut (pha két hop). Sau khi rira bang chat dém thao tac trong
3 phut (pha phan ly), bé mit duoc tai tao lai bang céch tiém 10 mM natri
hydroxit trong 1 phat véi 5 pl/phat. Két qua duoc thé hién trén Fig. 8:
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Ang2k LCO8 c6 thoi gian ngung phan ly phuc hgp khoang 50 giay,
Ang2i LCO06 khoang 5 gidy va Ang2i LC10 thé hién khong gin két voi ANG-1.

Vi du 8. Ngan nglra sy di cin/cac khéi u thir phat in vivo trong cac khdi u

nguyén phat sinh san

a) Ngin ngtra su di cian/th’ phat & chudt dugc ghép mo khac loai véi cac khébi u
nguyén phat Colo205
Cac dong té bao va céac diéu kién nubi ciy

Té bao ung thu rudt két truc trang Colo205 nguoi duge thu nhan tr ATCC
va sau khi nhan nhanh duoc luu giit & ngan hang té bao ndi dia Roche Penzberg.
Dong té bao u thudng duoc nudi cdy trong moi truong RPMI 1640 (PAA,
Laboratories, Austria) c6 bd sung 10% huyét thanh thai bo (PAA Laboratories,
Austria) va 2 mM L-glutamin, & 37°C trong moéi truong bdo hoa nudc vdi 5%

CO,. Lan c4y chuyén 3 duoc str dung dé ciy ghép.
Dong vat thir nghiém

Chuét cai mau be SCID; 4-5 tuan tudi (dugc mua cua Charles River
Germany) dugc nudi trong diéu kién khong c6 ngudn bénh dic hiéu trong cac
chu trinh ngay 12 gio sang/12 gid tbi theo cac chi din chuin (GV-Solas; Felasa;
TierschG). Phuong phap nghién ctru thir nghiém dugce xem xét va chip thuan
béi chinh quyén dia phuong. Sau khi téi, dong vat thir nghiém duogc gitt & didu
kién cach ly trong mot tudn dé 1am quen véi méi trudng méi va dé quan sat.
Viéc theo déi stic khoé lién tuc duoc tién hanh theo nguyén tic thong thuong.
Khau phan in kiéng (Provimi Kliba 3337) va nu6c (axit hod téi do pH 2,5-3)
duge cung cip tuy ¥. Tubi chudt khi bt diu nghién ctru khoang 10 tuén.

Cay té bao khéiu
Vao ngay cdy, cac t& bao u Colo205 duoc thu gom (trypsin-EDTA) tir c4c

binh nudi cdy (Greiner TriFlask) va duoc chuyén vao 50 ml moéi trudong nudi

cAy, rira mot 14n va tai tao huyén phu trong PBS. Sau khi rira thém bang PBS va
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loc (b6 loc té bao; Falcon ¢ 100pum) d6 chuin cudi cing duoc didu chinh t6i 2,5
x 107/ml. Huyén phu t€ bao u dugc tron ki bang pipet chuyén dé tranh két tu té
bao. Sau d6, huyén phu té nao dugc lam diy bom tiém tuberculin 1,0 ml (Braun
Melsungen) nho st dung kim tiém (1,10 x 40 mm); dé tiém c& kim dugc thay
d6i (0,45 x 25 mm) va mdi 14n tiém mét kim méi duoc sir dung. Viéc gay mé
duoc tién hanh nho st dung thiét bi x6ng Stephens cho dong vat thir nghiém nho
v6i budng 50 bd (plexiglas), mét na mii chudt riéng biét (silicon) va khong c6
hop chat gdy mé dé& chay hodc d& nd Isoflurane (Pharmacia-Upjohn, Germany)
trong hé théng tudn hoan déng kin. Hai ngay trudc khi tiém long cia dong vat
thir nghiém duoc cao va dé tiém té bao, da cia dong vat thtr nghiém da gay mé
dugc nang 1én cén than bang kep giai phau va 100 pl huyén phu té bao (= 2,5 x
10° t& bao) duge tiém dudi da vao sudn phai cia dong vét thir nghiém. Qua trinh
sinh truéng u cla cac khéi u nguyén phat dugc theo déi (théng sb khéng duge
thé hién).
Theo d&i cac khéi u th phat, vi du & phdi bing cach xéc dinh sé luong trinh tu
Alu cda nguoi

Khi két thiic thir nghiém (ngay 103) tién hanh thu gom phdi tir tit ca cac
nhém. Mot cach vén tit, cdc mau duge chuyén ngay vao nito long. Sau d6, toan
b6 AND dugc phan 1ap tir cac mau bang thiét bi MagNA Pure LC Instrument
theo chi dan cta nha san xuét. Cac doan khéi dau dic hiéu Alu cia nguoi duoc
chon dé khuéch dai chon loc céc trinh tu Alu bang PCR dinh luong (LightCycler
instrument). (T. Schneider et. al., Clin. Exp. Metas. 2002; 19: 571-582).

Viéc diéu tri cho dong vt thir nghiém

Viéc diéu tri cho dong vat thir nghiém bing Avastin (10 mg/kg tiém trong
mang bung tuadn mét 1an) duoc bit diu 14 ngay sau khi cdy ghép té bao (thw
nghiém Ang2 PZ Colo205_008) v&i thé tich khéi u trung binh 14 340 mm”’. Sau

7 tuan chudt duge chon ngiu nhién dé tién hanh diéu tri 1an thi hai tiép theo bét
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dau vao ngay 51 v6i cac hop chat néu trong bang dudi ddy. Qud trinh diéu tri 1an

thtr hai bit ddu vao ngay 51 cua thir nghiém Ang2 PZ_ Colo205 008.

Nhém | S6 | Hop | Licu Chu trinh/ cach st | S61an | Liu tich
luong | chat (mg/kg) dung diéu tri | luy (mg/kg)

1 10 | Avastin 10 Tiém trong mang bung 11 110
mg/kg mot tuan mat lan

2 10 | LCO6+ 10 Tiém trong mang bung 6 60
mg/kg mot tudn maot 1an

Avastin 10 Tiém trong mang bung 11 110
mg/kg mot tudn mat lan

3 10 LCO06 10 Tiém trong mang bung 6 60
mg/kg mot tudn mat lan

Két qua (e ché su di can/cac khéi u thi phét (& phdi) duoc néu trong bang

duéi day va thé hién trong Fig.9A

Bang 1: xac dinh sb luong ADN ALU ngudi & phdi cua chudt bat dau mang céc

khéi u Colo205 nguyén phat, sau khi diéu tri bing cc khang thé khac nhau

Avastin Avastin + Ang2i-LC06 | Ang2i 1.C06
101 0,0264 201 0,0042 301 | 0,0047
102 5,6740 202 0,0044 302 | 0,0055
103 0,0307 203 0,0065 303 | 0,0050
104 0,0203 204 0,0081 304 | 0,0064
105 0,0215 205 0,0063 305 |0,0062
106 0,0338 206 0,0061 306 | 0,0066
107 0,0075 207 0,0053 307 |0,0250
108 0,0113 208 0,05006 308 | 0,0062
109 0,0087 209 0,0065 309 | 0,0067
110 0,0587 210 0,0160 310 |0,0064
Trung binh 0,5893 0,0114 0,0079
S trung vi 0,0240 0,0064 0,0063

Két qua thé hién hi€u qua ngén ngtra cai thién mot cach rd rang cac khoi u

thir phat/su di cin bing ANG2i-LC06 so véi Avastin.
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b) Hiéu qua ngén ngura sy di can/tht phat & chudt ghép mo khac loai véi cac

khéi u KPL-4 nguyén phat
Céac dong té baou

Céc té bao ung thu vi KPL-4 ngudi trude tién thu duoc tir bénh nhan ung
thu v bi tran dich mang phdi 4c tinh v6i su di cin viém da (vén duge cung clp
b&i Prof. J. Kurebayashi). Cac t& bao u thuong duoc nudi ciy trong méi trudng
DMEM (PAN Biotech, Germany) c¢6 bd sung 10% huyét thanh thai bo (PAN
Biotech, Germany) vp 2 mM L-glutamin (PAN Biotech, Germany) & 37°C trong
modi trudong bao hoa nudc véi 5% CO,,. Lan ciy chuyén dugc tién hanh c6 tach

bang trypsin/EDTA 1x (PAN) ba lan/tudn.

Chuot

Sau khi dugc chuyén téi, chudt cai mau be SCID (10-12 tuan tudi; trong
luong co thé 18-20 g; Charles River, Sulzfeld, Germany) dong vat thir nghiém
thir nghiém dugc nudi trong didu kién cach ly trong mét tuan dé lam quen véi
mdi truong méi va dé quan sat. Viée theo dai sirc khoé lién tuc duge tién hanh.
Chudt duoc giir trong cac didu kién SPF theo cac chi dan qudc té (GV-Solas;
Felasa; TierschG) véi cac chu trinh ngay 12 gio sang/12 gio t6i. Khu phan 3n
kiéng (Provimi Kliba 3337) va nudc (d4 loc) dugc cung cép tuy y. Phuong phép
nghién ctru thir nghiém duoc xem xét va chap thuan boi chinh quyén dia phuong
(Regierung von Oberbayern; s6 dang ky: 211.2531.2-22/2003).
Céy té bao khdiu

Vao ngay cdy, céc té bao u duge thu gom (trypsin-EDTA) tir cac binh nudi
cay (Greiner TriFlask) va duoc chuyén vao 50 ml méi trudng nuéi ciy, rira mot
lan va tai tao huyén phu trong PBS. Sau khi rira thém bing PBS va loc (b loc t&
bao; Falcon ¢ 100pm) d6 chuin cudi cing duoc diéu chinh téi 1,5 x 10%/ml.
Huyén phu té bao u duogc tron ki bing pipet chuyén dé tranh két tu té bao. Viéc
gdy mé dugc tién hanh nhd st dung thiét bi xéng Stephens cho dong vat thir
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nghiém nhé vé&i budng U so bd (plexiglas), mit na miii chudt riéng biét (silicon)
va khong ¢ hop chat gdy mé dé chay hozc d& nd Isoflurane (Pharmacia-Upjohn,
Germany) trong hé thdng tudn hoan déng kin. Hai ngay trudc khi tiém 16ng coa
dong vat thir nghiém duoc cao. Pé tiém i.m.f.p. cac té bao duoc tiém dang vi tri
v6i thé tich 20 pl (3*106/con vét) vao dém md vi ben gin cubi cua tirng con
chuét da duoc gay mé. Pé ciy ghép dtng vi tri, huyén phu té bao dugc tiém qua
da dud6i nim v nho st dung bom tiém pl Hamilton va kim 30Gx1/2". Qua trinh
sinh truéng u cia cac khoi u nguyén phat dugc theo doi (thong sé khéng duoce

thé hién).

Theo doi cac khodi u thtr phat, vi du & phoi bang cach xac dinh s0 luong cac

trinh tu Alu nguoi

Khi két thic thir nghiém (ngay 103) phdi thu gom tir dong vat thtr nghiém
clia tit ca cac nhom. Mot cach van tat, cic mau duge chuyén ngay vao nito long.
Tiép d6, toan bd ADN dugc phan l4p tir cic mau bang thiét bi MagNA Pure LC
Instrument theo chi dan ctia nha san xuét. Céc doan khéi dau dac hiéu Alu nguoi
dugc chon dé khuéch dai chon loc céc trinh tur Alu béng PCR dinh luong
(LightCycler instrument). (T. Schneider et. al., Clin. Exp. Metas. 2002; 19: 571-
582).

Diéu tri cho dong vat thur nghiém

Viéc diéu tri cho dong vat thir nghiém sau 35 ngdy ciy ghép té bao v6i thé
tich khdi u trung binh 13 60-1600 mm’. C4c hop chit va phac do lidu duge néu
trong bang dudi day.

| sé . | Lidu | Chutrint/cichsy | 50140 | Licutich
Nhoém lron Hop chat (mg/ke) dun dieu luy
4 | 10 | Chétdin 10 Liem trong mang |
bung mot tuan mot lan
5 | 10 Xolair 10 Liém trong mang | 50
bung moét tudn mot lan
6 Ang2i L.CO6 10 Tiém trong mang 4 40
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bung mot tudn mot lan

7 10

Ang2i LCO7 | 10

Tiém trong mang
~ | bung mot tuan mét lan

40

8 10

Ang2k LCO8| 10

Tiém trong mang
bung mot tudn mot lan

40

Céac két qua tc ché sy di can/cac khdi u thir phat (& phoi) duoc néu trong bang

dué6i day va thé hién trong Fig.9B

Bang 2: xac dinh s lugng ADN ALU nguoi & phdi ciia chudt bt ddu mang céc

khéi u KPL4 nguyén phat, sau khi diéu tri bang cac khang thé khac nhau

Chét dan Xolair Ang2i LCO06 | Ang2i LCO7 | Ang2i LCO8

101 | 0,0098 | 201 | 0,0157 401 | 0,0273 | 501 | 0,0069

102 | 0,0090 | 202 | 0,0516 | 302 | 0,0076 | 402 | 0,0060 | 502 | 0,0261

103 | 0,0119 | 203 | 0,0108 | 303 | 0,0413 | 403 | 0,0046 | 503 | 0,0067

104 | 0,0405 | 204 | 0,0148 | 304 | 0,0042 | 404 | 0,0164 | 504 | 0,0044

205 | 0,0020 | 305 | 0,0041 | 405 | 0,0040 | 505 | 0,0039

106 | 0,0381 | 206 | 0,0340 | 306 | 0,0093 | 406 | 0,0044 | 506 | 0,0051

107 | 0,0281 | 207 | 0,0141 | 307 | 0,0038 | 407 | 0,0060 | 507 | 0,0037

208 | 0,0422 | 308 | 0,0044 | 408 | 0,0174| 508 | 0,0037

109 | 0,0121 | 209 | 0,0227 | 309 | 0,0036 | 409 | 0,0314| 509 | 0,0051

110 | 0,0143 | 210 | 0,0383 | 310 | 0,0094 | 410 | 0,0083 | 540 | 0,0200

Sé trung vi | 0,0132 0,0192 0,0044 0,0072 0,0051
Trung binh | 0,0205 0,0246 0,0098 0,0126 0,0086

Céc két qua thé hién hiéu qua ngin ngira cac khdi u thir phat/su di cin hitu

hiéu bang ANG2i-LC06, ANG2i-LC07, ANG2k-LCO08.

Vidu 9: Hiéu qua diéu tri bénh vong mac

Céc phuong phap

Ché con C57/Bl6 dugc nudi dudng chéo bai ché me CD1 dang cho ba va
duoc tiép xtic v6i 75% oxy tir P7 dén P12 (bd diéu chinh budng oxy PRO-OX
110, Biospherix Ltd, Redfield, NY) d kich thich qua trinh ph4 huy mach va lam

ngumg cac mao mach & tdim vong mac. Cac con cho con va chd me dugc dat

trong khong khi binh thuong khién giam oxy huyét va kich thich qu4 trinh tao
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mach méi. Déi véi P13, céc con ché con dugc gdy mé nho st dung isofluoran
(kich thich 5%, duy tri 3% két hop véi 1,5% oxy) va mit duoc tiép xuc va céc
lan tiém trong mit 1 pl bing bom tiém Nanofil gin kim tiém c¢& 35 (WP,
Sarasota, FL.) vao mét trai duge tién hanh. P8i P17, c4 hai mit duoc phau thuat,
c¢b dinh trong 4% paraformaldehyt trong 4 gio & 4°C va cac vong mac dugc
phau thuat. Cac véng mac dugc thdm thu trong PBS chia 0,5% Triton X-100
va 1% albumin huyét thanh bo, nhudém bang 20 pg/ml isolectin B4 biotinyl hoa
(Sigma Aldrich, Gillingham, UK) trong PBS pH 6,8, 1% Triton-X100, 0,1 mM
CaCl,, 0,1 mM MgCl, tiép theo 1a 20 pg/ml ALEXA 488-streptavidin
(Molecular Probes, Eugene, OR) va tao tiéu ban phing trong Vectashield
(Vector Laboratories, Burlingame, CA). Cac vong mac duogc tao anh nho su
dung kinh hién vi huynh quang Nikon epi v6i d6 khuéch dai 4x. Qu4 trinh dinh
lugng sur tao mach méi va cac ving thiéu mau cuc bd duoc tién hanh theo kiéu
mU nhd st dung Photoshop CS3 cling véi anh J (NIH) va biéu hién 14 ty 18 ving

véng mac tong (=binh thudng-+thiéu mau cuc bo-+tao mach maoi).
Két qua

Fig.10A thé hién céac vong mac gin tiéu ban phéng dai dién v&i hé mach
vong mac hién thi hod bing cach nhudm isolectin. Cac vung thiéu mau cuc bd
tam kich thich qué trinh tao mach méi va tai sinh truéng cac mach véng mac
bang cach diéu chinh ting cic tac nhan gy kich thich sy hinh thanh mach. Mit
trudc mach méi ting sinh qua mirc 1am cho cac mach ngoin ngéo & mau mach
bat thuong. Cac ving ngoai cung nhét chita cic mach binh thuong khong bi tac
dong. Viéc dinh lugng cac tiéu ban véng mac phang chimg to ring mirc (e ché
VEGF bing Avastin 1am giam qu4 trinh trinh hinh thanh mach méi vong mac
(xem fig.10B, 36,7+1,8% khong tiém dén 22,4+3,0% da tiém) nhu mong doi.
Qua trinh rc ché Ang2 nho st dung cac khang thé LC06 hojc LCO8 cling lam
giam su hinh thanh mach méi (31,5+1,1% dén 18,8+1,3% va 34,0+3,1% dén
25,443,4%). Qua trinh tiém c6 kiém soat Ig G nguoi khong tac dong dén su
hinh thanh mach méi (xem fig.10B, 38,3+1,1% dén 38,3+0,8%).
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YEU CAUBAO HO

1. Khang thé hoic phan khang thé gin két dic hiéu voi angiopoietin-2 (ANG-2)
ngudi, trong dé khang thé hozc phin khang thé nay bao gom:

a) mién bién dbi chudi ning gém cé vung CDR3 cua SEQ ID NO: 33, ving
CDR2 cua SEQ ID NO: 34, va ving CDR1 ctia SEQ ID NO: 35, va

b) mién bién ddi chudi nhe gdm c6 ving CDR3 ctia SEQ ID NO: 36, vung
CDR2 cua SEQ ID NO: 37, va ving CDR1 ctia SEQ ID NO: 38.
2. Khang thé hodc phan khang thé theo diém 1, khac biét & chd khang thé hoic
phan khang thé nay con bao gdm:

a) mién bién d6i chudi ning cta SEQ ID NO: 39; va

b) mién bién ddi chudi nhe cua SEQ ID NO: 40.
3. Khang thé hoic phan khang thé theo diém bét ky trong sb céc diém tir 1 dén
2, trong d6 khang thé nay khéng gin két v6i Angiopoietin 1 (ANG-1) nguoi.
4. Khang thé hoidc phan khang thé theo cac diém 1 dén 3, trong d6 khang thé nay
1a cua 16p phu IgG4 & ngudihodc 1a cua 16p phu IgG1 ngudi.
5. Duoc pham khéc biét & chd dugc phdm nay chua khang thé hoic phan khang
thé theo cac diém 1 dén 3.

6. Axit nucleic md héa chuoi niang cua khang thé gin két dic hiéu vdi
angiopoietin-2 (ANG-2) ngudi, khac biét & cho khang thé nay gdm c6 mién bién

do6i chudi nang va mién bién doi chuoi nhe theo diém 1.

7. Vecto biéu hién, trong d6 vecto nay bao gdm axit nucleic theo diém 9 dé bidu
hién khang thé gin két dic hiéu vdi angiopoietin-2 (ANG-2) & ngudi trong té
bao chi chua c6 nhan dién hinh hogc c6 nhan dién hinh.
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DANH MUC TRINH TU
<110> F. Hoffmann-La Roche AG

<120> Khéang thé khang angiopoietin 2 va dugc phdm chta khang thé& nay
<130> 25688

<150> EP 08021835.7

<151> 2008-12-16

<160> 63

<170> Patent phién ban 3.2

<210> 1 °

<211> 20

<212> PRT

<213> Nhéan tao

<220>

<223> chudi ning CDR3, <ANG-2>Ang2i LCO6

<400> 1

Ser Pro Asn Pro Tyr Tyr Tyr Asp Ser Ser Gly Tyr Tyr Tyr Pro Gly
1 5 10 15

Ala Phe Asp Ile

20
<210> 2
<211> 17
<212> PRT
<213> Nhén tao
<220>
<223> chudi ning CDR2, <ANG-2>Ang2i LCO06
<400> 2
Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys Phe Gln
1 5 10 15
Gly
<210> 3
<211> 5
<212> PRT
<213> Nhén tao
<220>
<223> chudi ning CDR1, <ANG-2>Ang2i LCO06
<400> 3
Gly Tyr Tyr Met His
1 5
<210> 4
<211> 11
<212> PRT
<213> Nhén tao
<220>
<223> chudi nhe CDR3, <ANG-2>Ang2i LC06
<400> 4
Gln Val Trp Asp Ser Ser Ser Asp His Tyr Val
1 5 10
<210> 5
<211> 7
<212> PRT
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<213> Nhén tao

<220>

<223> chudi nhe CDR2, <ANG-2>Ang2i LCO6
<400> 5

Asp Asp Ser Asp Arg Pro Ser

1 5

<210> 6

<211> 11

<212> PRT

<213> Nhén tao

<220>

<223> chudi nhe CDR1, <ANG-2>Ang2i LCO6
<400> 6

Gly Gly Asn Asn Ile Gly Ser Lys Ser Val His
1 5 10
<210> 7

<211> 129

<212> PRT

<213> Nhén tao

<220>

<223> mién bién @i chubdi ning, <ANG-2>Ang2i LCO6

<400> 7

Gln Val Gln Leu Val Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Gly Tyr
20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys Phe
50 55 60

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Ser Pro Asn Pro Tyr Tyr Tyr Asp Ser Ser Gly Tyr Tyr Tyr
100 105 110

Pro Gly Ala Phe Asp Ile Trp Gly Gln Gly Thr Met Val Thr Val Ser

115 120 125
Ser
<210> 8
<211> 110
<212> PRT
<213> Nhén tao
<220>

<223> mién bién dbi chudi nhe, <ANG-2>Ang2i LCO06

<400> 8

Gln Pro Gly Leu Thr Gln Pro Pro Ser Val Ser Val Ala Pro Gly Gln
1 5 10 15
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Thr

His

Asp

Asn

65

Asp

Tyr

Ala

Trp

Asp

Ser

Glu

Val

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Ser Pro Asn Pro Tyr Tyr Tyr Asp Ser Ser Gly Tyr Tyr Tyr Pro Gly

1

Arg

Tyr

35

Ser

Gly

Ala

Phe

9

20
PRT
Nhéan

Ile

20

Gln

Asp

Asn

Asp

Gly

100

tao

Thr

Gln

Arg

Thr

Cys Gly

Lys Pro

Pro Ser
55

Ala Thr
70

Tyr Cys

Gly Thr

23141

Gly

Gly

40

Gly

Leu

Gln

Asn

25

Gln

Ile

Thr

Val

Val
105

Asn

Ala

Pro

Ile

Ile

Pro

Glu

Ser
75

vVal

chudi n&ng CDR3, <ANG-2>Ang2i LCO7

9

Ala Phe Asp Ile

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys Phe Gln

1

Gly

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Gly Tyr Tyr Met His

1

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

10
17
PRT
Nhéan

20

tao

5

10

chudi n&ng CDR2, <ANG-2>Ang2i LCO7

10

11

5
PRT
Nhéan

tao

5

10

chudi ning CDR1, <ANG-2>Ang2i LCO7

11

12
11
PRT
Nhén

tao

5
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Gly

Val

Arg

60

Arg

Ser

Leu

Ser

Leu

45

Phe

Val

Ser

Gly

Lys
30
Val

Ser

Glu

n
0]
o]

Gln
110

Ser

Val

Gly

Ala

Asp
95

10
e

15

Val

Tyr

Ser

Gly
80



<220>
<223>
<400>
Gln Val Trp Asp Ser Asp Ser Asp Gln Gly Val

1

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Asp Asp Ser Glu Arg Pro Ser

1

chudéi nhe CDR3,

12

13

7
PRT
Nhéan

tao

5

chudi nhe CDR2,

13

tao

5

chudi nhe CDR1,
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<ANG-2>Ang2i_ LCO07

10

<ANG-2>Ang2i_LCO7

<ANG-2>Ang2i LCO7

Gly Gly Asn Phe Ile Gly Gly Lys Ser Val His

<210> 14
<211> 11
<212> PRT
<213> Nhan
<220>

<223>

<400> 14

1

<210> 15
<211> 129
<212> PRT
<213> Nhan
<220>

<223> mién
<400> 15

Gln Val Gln

1

Ser

Tyr

Gly

Gln

65

Met

Ala

Pro

Ser

Val

Met

Trp

50

Gly

Glu

Arg

Gly

Lys

His

35

Ile

Arg

Leu

Ser

Ala
115

tao

bién d4i chudi ning,

Leu

Val

20

Trp

Asn

Val

Ser

Pro

100

Phe

5

Val

5

Ser

Val

Pro

Thr

Arg

85

Asn

Asp

Glu

Cys

Arg

Asn

Met

70

Leu

Pro

Ile

Ser

Lys

Gln

Ser

55

Thr

Arg

Tyr

Trp

Gly

Ala

Ala

40

Gly

Arg

Ser

Tyr

Gly
120

10

<ANG-2>Ang2i_LCO7

Ala

Ser

25

Pro

Gly

Asp

Asp

Tyr

105

Gln

-84-

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Asp

Gly

Val

Tyr

Gln

Asn

Ser

75

Thr

Ser

Thr

Lys

Thr

Gly

Tyr

60

Ile

Ala

Ser

Met

Lys

Phe T

Leu

45

Ala

Ser

Val

Gly

Val
125

Pro

Glu

Gln

Thr

Tyr

Tyr

110

Thr

Gly

15

Gly

Trp

Lys

Ala

Tyr

95

Tyr

Val

Ala

Tyr

Met

Phe

Tyr

80

Cys

Tyr

Ser



<210>
<211>
<212>
<213>
<220>
<223>
<400>
Gln Pro Val

1

Thr

His

Asp

Asn

65

Asp

Gly

Ala

Trp

Asp

50

Ser

Glu

Val

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Pro Thr Leu Asp Ile Tyr

1

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Val Ile Ser Tyr Asp Gly

1

Gly

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Ser Tyr Gly Met His

16
110
PRT
Nhéan

mién
16

Arg

Tyr

35

Ser

Gly

Ala

Phe

17
15
PRT
Nhéan

tao
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bién ddi chudi nhe,

Leu Thr
5

Val Ala
20

Gln Gln

Glu Arg

Asn Thr

Asp Tyr

85

Gly Thr
100

tao

Gln

Cys

Lys

Pro

Ala

70

His

Gly

chudi ning CDR3,

17

18
17
PRT
Nhén

5

tao

chudi nang CDR2,

18

19

5
PRT
Nhén

5

tao

Ser

Gly

Pro

Ser

55

Thr

Cys

Thr

Pro

Gly

Gly

40

Gly

Leu

Gln

Lys

<ANG-2>Ang2i_ LCO7

Ser
Asn
25

Gln
Ile
Ile

Val

Leu
105

Val

10

Phe

Ala

Pro

Ile

Trp

90

Thr

Ser Val Ala

Ile

Pro

Glu

Thr

75

Asp

Val

<ANG-2>Ang2k LCO8

Gly

Val

Arg

60

Arg

Ser

Leu

Gly

Leu

45

Ile

Ala

Asp

Gly

Pro

Lys

30

Val

Ser

Glu

Ser

Gln
110

Gly

15

Ser

Ile

Gly

Ala

Asp
95

Met Gly Tyr Tyr Tyr Gly Met Asp Val

10

<ANG-2>Ang2k LCO8

15

Glu

Val

Tyr

Ser

Gly

80

Gln

Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys

10

chudi ndng CDR1, <ANG-2>Ang2k LCO8

19
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1 5

<210> 20

<211> 11

<212> PRT

<213> Nhén tao

<220>

<223> chudi nhe CDR3, <ANG-2>Ang2k LCO8
<400> 20

Ala Ala Trp Asp Asp Ser Leu Asn Gly Pro Val
1 5 10
<210> 21

<211> 7

<212> PRT

<213> ©Nhén tao

<220>

<223> chudi nhe CDR2, <ANG-2>Ang2k LCO8
<400> 21

Asn Asn Asp Gln Arg Pro Ser

1 5

<210> 22

<211> 13

<212> PRT

<213> Nhén tao

<220>

<223> chudi nhe CDR1, <ANG-2>Ang2k LCO8
<400> 22

Ser Gly Phe Ala Ser Asn Ile Gly Ser Asn Ser Val Asn
1 5 10
<210> 23

<211> 124

<212> PRT

<213> Nhén tao

<220>

<223> mién bién ddi chudi n#ng, <ANG-2> Ang2k LCOS8

<400> 23

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Gly Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Lys Pro Thr Leu Asp Ile Tyr Met Gly Tyr Tyr Tyr Gly Met Asp
100 105 110
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Val Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser

<210>
- <211>
<212>
<213>
<220>
<223>
<400>
Gln Pro Val

1

Arg

Ser

Ile

Gly

65

Ser

Asn

Val

Val

Tyr

50

Ser

Glu

Gly

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Asp Leu Gly Tyr Asp Tyr

1

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Arg Ile Lys Ser Lys Thr

1

115
24
112
PRT
Nhan

miédn
24

Thr

Asn

35

Asn

Arg

Asp

Pro

25

7
PRT
Nhéan

tao

bién d4i chudi nhe,

Leu

Asn

Ser

Glu

Val

100

tao

Thr Gln
5

Ser Cys

Tyr Gln

chudi n&ng CDR3,

25

26
19
PRT
Nhéan

tao

5

chudi ning CDR2,

26

Val Lys Gly

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

27

5
PRT
Nhén

tao

5

Pro

Gln

y Arg

55

<ANG-2>

Val

120

<ANG-2> Ang2k LCO8

Pro Ser Ala Ser Gly Ala

Gly Phe
25

Val Pro

Ala Ser

Gly Thr

10

Ala
90

Lys

Ser

Ala
75

Ala

Leu

Ang2s LCO9

<ANG-2> Ang2s_LCO09

Asn I

Val

Pro

Gly

Lys

Gly
15

Ser

Gln

Asn

Leu

Gln
80

Leu

Gln

Asp Gly Gly Thr Thr Asp Tyr Ala Ala Pro
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15

Pro Gly

15

Ser Asn

30

Glu Trp
Tyr Ala

Lys Asn

Gly

Ala

Val

Ala

Thr
80

<220>
<223> chudi n&ng CDR1, <ANG-2> Ang2s LCO9
<400> 27
Asn Ala Trp Met Ser
1 5
<210> 28
<211> 7
<212> PRT
<213> Nhén tao
<220>
<223> chudi nhe CDR3, <ANG-2> Ang2s LC09
<400> 28
Met Gln Ala Leu Gln Ile Pro
1 ' 5
<210> 29
<211> 7
<212> PRT
<213> Nhéan tao
<220>
<223> chudi nhe CDR2, <ANG-2> Ang2s LC09
<400> 29
Leu Gly Ser Asn Arg Ala Ser
1 5
<210> 30
<211> 16
<212> PRT
<213> Nhén tao
<220>
<223> chudi nhe CDR1l, <ANG-2> Ang2s LCO09
<400> 30
Arg Ser Ser Gln Ser Leu Leu His Ser Asn Gly Tyr Asn Tyr Leu Asp
1 5 10
<210> 31
<211> 119
<212> PRT
<213> Nhéan tao
<220>
<223> mién bién ddi chudi ning, <ANG-2> Ang2s LCO9
<400> 31
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Lys
1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
20 25
Trp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45
Gly Arg Ile Lys Ser Lys Thr Asp Gly Gly Thr Thr Asp
50 55 60
Pro Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ser
65 70 75
Leu Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr

-88-
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Tyr Cys Thr

Thr Leu Val

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Gln Ser Pro

1

Ser

Leu

Tyr

Ser

65

Glu

Thr

Cys

Asp

Leu

50

Gly

Asp

Phe

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Ser Pro Asn Pro Tyr Tyr

1

115
32
109
PRT
Nhan

mién
32

Arg

Trp

35

Gly

Ser

Val

Gly

33
20
PRT
Nhéan

Thr
100

Thr

tao

bién ddi chudi nhe,

85

23141

90

95

Asp Leu Gly Tyr Asp Tyr Val Trp Gly Ser Pro Gly

Val Ser Ser

105

Leu Ser Leu Pro Val Thr

Ser

20

Tyr

Ser

Gly

Gly

Pro

100

tao

5

Ser

Leu

Asn

Thr

Val

85

Gly

Gln

Gln

Arg

Asp

70

Tyr

Thr

chuéi n&ng CDR3,

33

Ala Phe Asp Ile

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Trp Ile Asn Pro Asn Ser Gly Gly Thr Asn Tyr Ala Gln Lys Phe Gln

1

34
17
PRT
Nhéan

20

tao

5

Ser

Lys

Ala

55

Phe

Tyr

Lys

<ANG-2>

Tyr

Leu Leu
25

Pro Gly

40

Ser Gly

Thr Leu

Cys Met

Val Thr
105

<ANG-2>

Pro

10

His

Gln

Val

Lys

Gln

90

Val

Ang2s LCO9

Gly Glu Pro

Ser

Ser

Pro

Ile

75

Ala

Leu

Ang2i LC10

Asn

Pro

Asp

60

Ser

Leu

Arg

Gly

Gln

45

Arg

Arg

Gln

Thr

110

Ala

Tyr

30

Leu

Phe

Val

Ile

Ser

15

Asn

Leu

Ser

Glu

Pro
95

Ile

Tyr

Ile

Gly

Ala

80

Phe

Asp Ser Ser Gly Tyr Tyr Tyr Pro Gly

10

chudi n&ng CDR2, <ANG-2> Ang2i LC10

34

5
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Gly

<210> 35
<211> 5
<212> PRT
<213> Nhan
<220>

<223>

<400> 35

Gly Tyr Tyr
1

23141

tao

chudi ning CDR1, <ANG-2> Ang2i LC10

Met His
5

tao

chudi nhe CDR3, <ANG-2> Ang2i LC10

Gln Val Trp Asp Ser Ser Ser Asp His Trp Val

<210> 36
<211> 11
<212> PRT
<213> Nhéan
<220>

<223>

<400> 36

1

<210> 37
<211> 7
<212> PRT
<213> Nhéan
<220>

<223>

<400> 37

Asp Asp Ser
1

5 10

tao

chudi nhe CDR2, <ANG-2> Ang2i LC10

Asp Arg Pro Ser
5

tao

chudi nhe CDR1, <ANG-2> Ang2i LC10

Gly Gly Asn Asn Ile Gly Ser Lys Ser Val His

<210> 38
<211> 11
<212> PRT
<213> Nhan
<220>

<223>

<400> 38

1

<210> 39
<211> 129
<212> PRT
<213> Nhén
<220>

<223> mién
<400> 39

Gln Val Gln
1

Ser Val Lys

Tyr Met His
35

5 10

tao
bién d6i chudi ndng, <ANG-2> Ang2i LC10

Leu Val Glu Ser Gly Ala Glu Val Lys Lys
5 10

Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
20 25

Trp Val Arg Gln Ala Pro Gly Gln Gly Leu
40 45

-90-
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15
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30
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Gly Trp Ile Asn Pro Asn Ser Gly
: 50 55
Gln Gly Arg Val Thr Met Thr Arg
65 70
Met Glu Leu Ser Arg Leu Arg Ser
85
Ala Arg Ser Pro Asn Pro Tyr Tyr
100
Pro Gly Ala Phe Asp Ile Trp Gly
115 120
Ser
<210> 40
<211> 105
<212> PRT
<213> Nhén tao
<220>
<223> mién bién dbi chudi nhe,
<400> 40
Gln Pro Pro Ser Val Ser Val Ala
1 5
Cys Gly Gly Asn Asn Ile Gly Ser
20
Lys Pro Gly Gln Ala Pro Val Leu
35 40
Pro Ser Gly Ile Pro Glu Arg Phe
50 55
Ala Thr Leu Thr Ile Ser Arg Val
65 70
Tyr Cys Gln Val Trp Asp Ser Ser
85
Gly Thr Lys Leu Thr Val Leu Gly
100
<210> 41
<211> 15
<212> PRT
<213> Nhén tao
<220>
<223> chudi n&ng CDR3, <ANG-2>
<400> 41
Pro Thr Leu Asp Ile Tyr Met Gly
1 5
<210> 42
<211> 17
<212> PRT

Gly Thr
Asp Thr
Asp Asp

90

Tyr Asp
105

Gln Gly

<ANG-2>

Pro Gly
10

Lyé Ser
25

Val Val
Ser Gly
Glu Ala
Ser Asp

90

Gln
105

Asn Tyr
60

Ser TIle
75
Thr Ala

Ser Ser

Thr Met

Ala

Ser

Val

Gly

Val
125

Ang2i LC10

Gln Thr

Val His

Tyr Asp

Ser Asn
60

Gly Asp
75

His Trp

Ang2k LCI11

Ala

Asp
45
Ser

Glu

Val

Gln

Thr

Tyr

Tyr

110

Thr

Gly

Ala

Phe

Lys

Ala

Tyr

95

Tyr

Val

Asp

Asn

Asp

Gly
95

Tyr Tyr Tyr Gly Met Asp Val

10
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15

Phe

Tyr

80

Cys

Tyr

Ser

Thr

Gln

Arg

Thr

Tyr

80
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23141

<213> Nhan tao

<220>

<223> chudi ndng CDR2, <ANG-2> Ang2k LC1l1
<400> 42

Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15
Gly

<210> 43

<211> 5

<212> PRT

<213>  Nhén tao

<220>

<223> chudi ning CDR1, <ANG-2> Ang2k LCl1
<400> 43

Ser Tyr Gly Met His

1 5

<210> 44

<211> 12

<212> PRT

<213> Nhén tao

<220>

<223> chudi nhe CDR3, <ANG-2> Ang2k LCl1
<400> 44

Gln Val Trp Asp Ser Ser Ser Asp His Pro Gly Val
1 5 10
<210> 45

<211> 7

<212> PRT

<213> Nhén tao

<220>

<223> chudi nhe CDR2, <ANG-2> Ang2k LC1l1
<400> 45

Asp Asp Ser Asp Arg Pro Ser

1 5

<210> 46

<211> 11

<212> PRT

<213> Nhan tao

<220>

<223> chudi nhe CDR1, <ANG-2> Ang2k LC11
<400> 46 '

Gly Gly Asn Asn Ile Gly Ser Lys Ser Val His
1 5 10
<210> 47

<211> 124

<212> PRT

<213> ©Nhén tao

<220>

<223> mién bién dbi chudi n#ng, <ANG-2> Ang2k LCl1

<400> 47

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Gly
1 5 10 15

-92-



Ser Leu Arg Leu Ser

Gly Met

Ala Val
50

20

His Trp Val
35

Ile Ser Tyr

Lys Gly Arg Phe Thr

Leu Gln Met Asn Ser

Ala Lys

Val Trp

<210>
<211>
<212>
<213>
<220>
<223>

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<400>
Gln Pro
1

85

Pro Thr Leu
100

48

106

PRT

Nhé&n tao

mién bién ddi

didu hiédu misc
(98)..(98)
Xaa c6 thé 1a

diu hié&u misc
(102)..(102)
Xaa c6 thé 1la
48
Pro Ser Val
5

Cys Gly Gly Asn Asn

Lys Pro

Pro Ser
50

Ala Thr
65
Tyr Cys

Gly Xaa

<210>

20

Gly Gln Ala
35

Gly Ile Pro

Leu Thr Ile

Gln Val Trp

85

Thr Lys Leu
100

49

Cys

Arg

Asp

Ile
70

Ala

Gln

Gly

55

Ser

-
|.‘J
®

3
=
R

23141

Ala

Ala

40

Ser

Arg

Ala

Tyr

<

'_.\
[RORRV)

O =

chudi nhe,

Ser

25

Pro

Asn

Asp

Glu

Met

105

Thr

Gly

Gly

Lys

Asn

Val

<ANG-2>

axit amin bat

(V)

Ser

Ile

Glu
Ser
70

Asp

Xaa

Val

Gly

Val

Arg

55

Arg

Ser

Val

Ala

Leu

40

Phe

Val

Ser

Leu

Pro

Ser

Glu

Ser

Gly
105

-93-

Phe

Lys

Tyr

Ser

75

Thr

0n
(0]
[

Thr

Gly

Tyr

60

Lys

Ala

Ser

kv xuldt hién

xit amin bAt ky xuidt hién

Gly Gln Thr

10

Ser

Val

Gly S

Ala

Asp
90

Gln

Val

Tyr

Gly
75

His

His

Asp

Asn

60

Asp

Pro

Phe
Leu
45

Ala

Asn

Val

Ser

30

Glu

Asp

Thr

Tyr

Gly
110

Ser

Trp

Ser

Leu

Tyr
95

Tyr

Val

Val

Tyr

80

Cys

Asp

trong tyu nhién

trong tiu nhién

Ala

Trp

Asp

45

Ser

Glu

Gly

Arg

Tyr

30

Ser

Gly

Ala

Val

Ile

15

Gln

Asp

Asn

Asp

Phe
95

Thr

Gln

Arg

Thr

Tyr

80

Gly



23141

<211> 7

<212> PRT

<213> Nhéan tao

<220>

<223> chudi ning CDR3, <ANG-2> Ang2s R3 LCO3

<400> 49

Asp Leu Gly Tyr Asp Tyr Val

1 5

<210> 50

<211> 19

<212> PRT

<213> Nhén tao

<220>

<223> chudi ning CDR2, <ANG-2> Ang2s R3 LCO3

<400> 50

Arg Ile Lys Ser Lys Thr Asp Gly Gly Thr Thr Asp Tyr Ala Ala Pro
1 5 10 15

Val Lys Gly

<210> 51

<211> 5

<212> PRT

<213> Nhéan tao

<220>

<223> chudi n&ng CDR1l, <ANG-2> Ang2s R3 LCO3
<400> 51

Asn Ala Trp Met Ser

1 5

<210> 52

<211> 10

<212> PRT

<213> Nhén tao

<220>

<223> chudi nhe CDR3, <ANG-2> Ang2s R3 _LCO03
<400> 52

Gln Gln Tyr Asp Asn Leu Pro Met Tyr Thr

1 5 10

<210> 53

<211> 7

<212> PRT

<213> Nhéan tao

<220>

<223> chudi nhe CDR2, <ANG-2> Ang2s R3 LCO3
<400> 53

His Ala Ser Asn Leu Glu Thr

1 5

<210> 54

<211> 11

<212> PRT

<213> Nhén tao

<220>

<223> chudi nhe CDR1, <ANG-2> Ang2s R3 LCO3
<400> 54

Gln Ala Ser Gln Asp Ile Ser Asn Arg Leu Asn

-94-



1

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Glu Val Gln

1

Ser

Trp

Gly

Pro

65

Leu

Tyr

Leu

Leu

Met

Arg

50

Val

Tyr

Cys

Val

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Asp Ile Gln

1

Asp

Leu

Tyr

Ser

65

Glu

Tyr

Arg

Asn

His

50

Gly

Asp

Thr

55
118
PRT
Nhéan

tao

23141

10

mién bién d6i chudi ning, <ANG-2> Ang2s_R3 LCO3

55

Arg

Ser
35

Ile

Lys

Leu

Thr

Thr

115
56
110
PRT
Nhén

mié&n
56

Val

Trp

35

Ala

Ser

Ile

Phe

Leu

Leu

20

Trp

Lys

Gly

Gln

Thr

100

Val

tao

Val

5

Ser

Val

Ser

Arg

Met

85

Asp

Ser

Glu

Cys

Arg

Lys

Phe

70

Asn

Leu

Ser

Ser

Ala

Gln

Thr

55

Thr

Ser

Gly

Gly Gly Gly Leu Val Lys

Ala

Ala

40

Asp

Ile

Leu

Tyr

bién ddi chudi nhe,

Val

Thr

20

Tyr

Ser

Gly

Ala

Gly

Thr

5

Ile

Gln

Asn

Thr

Thr

85

Gln

Gln

Thr

Gln

Leu

Asp

70

Tyr

Gly

Ser

Cys

Lys

Glu

55

Phe

Tyr

Thr

Pro

Gln

Pro

40

Thr

Thr

Cys

Lys

Ser

25

Pro

Gly

Ser

Lys

Asp
105

10

Gly

Gly

Gly

Arg

Thr

90

Tyr

<ANG-2>

Ser

Ala

25

Gly

Gly

Phe

Gln

Leu

-95-

Ser

10

Ser

Lys

Val

Thr

Gln

90

Glu

Phe

Lys

Thr

Asp

75

Glu

Val

Thr

Gly

Thr

60

Asp

Asp

Trp

Phe

Leu

45

Asp

Ser

Thr

Gly

Pro

Ser

30

Glu

Tyr

Lys

Ala

Gln
110

Ang2s R3 LCO3

Leu

Gln

Ala

Pro

Ile

75

Tyr

Ile

Ser Ala Ser

Asp

Pro

Ser

60

Ser

Asp

Lys

Ile

Lys

45

Arg

Ser

Asn

Arg

Ser

30

Leu

Phe

Leu

Leu

Thr

Gly

15

Asn

Trp

Ala

Asn

Val

95

Gly

Val

15

Asn

Leu

Ser

Gln

Pro
95

Gly

Ala

Val

Ala

Thr

80

Tyr

Thr

Gly

Arg

Ile

Gly

Pro

80

Met



<210>
<211>
<212>
<213>
<400>
Ala Ser Thr

1

Ser

Phe

Gly

Leu

65

Tyr

Lys

Pro

Lys

Val

145

Tyr

Glu

His

Lys

Gln

225

Leu

Pro

Asn

Thr

Pro

Val

50

Ser

Ile

Val

Ala

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

Tyr

57
330
PRT
Homo
57

Ser

Glu

35

His

Ser

Cys

Glu

Pro

115

Lys

Val

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys

100

sapiens

Lys
Gly
20

Pro

Thr

<
4]
[

Asn

Pro

100

Glu

Asp

Asp

Gly

Asn

180

Trp

Pro

Glu

Asn

Ile

260

Thr

Gly
5

Gly

Val

o
oy
0]

Val

Val

85

Lys

Leu

Thr

Val

Val

165

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

Pro

Thr

Thr

Preo

Thr

70

Asn

wn
()
o]

Leu

Leu

Ser

150

Glu

Thr

Asn

Pro

Gln

230

Val

Val

Pro

Ser

Ala

Val S

Met

135

His

Val

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

23141

Val

Ala

Pro

Gly
120

Ile S

Glu

Lys

200

Glu

Tyr

Leu

Trp

Val

105

Phe
Leu
25

Trp

Leu

Ser S

Val
185

Glu

Lys

Thr

Thr

Glu

265

Leu

-96-

Pro
10

Gly

Asn

Gln S

Ser
90

1 Ala

170

Val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Leu

Cys

Ser

Val

Glu

155

Lys

Ser

Lys

Ile

Pro

235

Leu

Asn

Ser

Ala

Leu

Gly

Thr

Thr

Pro

140

Val

Thr

Val

Cys

Ser

220

Pro

Val

Gly

Asp

Pro

Val

Ala

45

Gly

Glv

=

(€2}

Glu

Lys

Lys

Leu

Lys

205

Lys

Ser

Lys

Gln

Gly

110

Ser
Lys

30

Leu

Val

Pro

110

Val

Phe

Ala

Arg

Gly

Pro

270

Ser

Ser
15
Asp

Thr

Tyr

Gln T

Ser A

Asp
Phe
255

Glu

Phe

Lys

Ser

Cys
Trp
160

Glu

Leu

Gly

Glu

240

Tyr

Asn

Phe



275

Leu Tyr Ser Lys Leu

Val
305

Gln

290

Phe

Lys

<210>
<211>
<212>
<213>
<400>
Ala Ser Thr

1

Ser

Phe

Gly

Leu

65

Tyr

Arg

Glu

Asp

Asp

145

Gly

Asn

Trp

Pro

Glu

Thr

Pro

Val

50

Ser

Thr

Val

Phe

Thr

130

Val

Val

Ser

Leu

Ser

210

Pro

Ser

Ser

58
327
PRT
Homo
58

Ser

Glu

35

His

Ser

Cys

Glu

Leu

115

Leu

Ser

Glu

Thr

Asn

195

Ser

Gln

Cys

Leu

Ser

Ser
325

sapiens

Lys

Glu

20

Pro

Thr

Val

Asn

Ser

100

Gly

Met

Gln

Val

Tyr

180

Gly

Ile

Val

ly

U@

n
)
=

Phe

Val

Val

85

Lys

Gly

Ile

Glu

His

165

Arg

Lys

Glu

Tyr

Thr

Val

310

Leu

Pro

Thr

Thr 3

Thr 1

70

Asp

Tyr

Pro

Ser

Asp

150

Asn

Val

Glu

Lys

Thr

Val
295

Met

Ser

Ala !

His

Gly

Ser

Arg

135

Pro

Ala

Val

Tyr

Thr

215

Leu

23141

280

Asp

His

Pro

Ser T

40

Val

Pro

Lys E

Pro

Val P

120

Thr

Glu

Lys

Ser

Lys

200

Ile

Pro

Lys

Glu

Gly

Pro

105

Pro

Val

Thr

Val

185

Cys

Ser

Pro

-97-

Ser

Ala

Lys
330

Pro
10

Asn

Glu

Gln

Lys

170

Leu

Lys

Lys

Ser

285

Arg Trp Gln Gln Gly Asn

300

Leu His Asn His Tyr Thr

315

Leu

Cys

9] W
() ]
I It

~l N
[SaIN6)}

Asn

1 Phe

Val

Phe

155

Pro

Thr

Val

Ala

Gln

Ala

Leu

oy \n

Ser

[ae]
H
O

Thr

140

Asn

Arg

Val

Ser

Lys

220

Glu

Pro

Val

Cys

Trp

Glu

Leu

Asn

205

Gly

Glu

A%y
<

w B
O

Leu

Leu

;7 Thr

Val

Pro

110

Glu

His

190

Lys

Gln

Met

Iy

Thr

Ala

Pro

Val

Gln

175

Gln

Gly

Pro

Thr

320

Arg

Thr

Asp

Leu

Arg

Lys



225

Asn

Ile

Thr

Arg

Cys

305

Leu

Gln

Ala

Thr

Leu

290

Ser

Ser

<210>
<211>
<212>
<213>
<400>
Arg Thr Val

1

Gln

Tyr

Ser

Thr

65

Lys

Pro

Leu

Pro

Gly

50

Tyr

His

Val

<210>
<211>
<212>
<213>
<400>
Pro Lys Ala

1

Val

Val

Pro
275

Thr

Val

Leu

59
107
PRT
Homo
59

Lys

Arg
35

Asn

Ser

Lys

Thr

60
104
PRT
Homo
60

Leu Gln Ala

Pro Gly Ala

35

Ser
Glu
260
Pro
Val

Met

Ser

Leu

245

Trp

Val

Asp

His

Leu
325

sapiens

Ala

Ser

20

Glu

Ser

Leu

Val

Lys
100

Ala

5

Gly

Ala

Gln

Ser

Tyr

85

Ser

sapiens

Ala

Asn
20

Val

Pro
5

Lys

Thr

230

Thr

Glu

Leu

Lys

Glu

310

Gly

Pro

Thr

Glu
Ser
70

Ala

Phe

Ser

Ala

Val

Cys

Ser

Asp

Ser

295

Ala

Lys

Ser

Ala

Val

Ser

55

Thr

Cys

Asn

Val

Thr

Ala

23141

Leu

Asn

Ser

280

Arg

Leu

Val

Ser

Gln

40

Val

Leu

Glu

Arg

Thr

Leu

Trp
40

Val

Gly

265

Asp

Trp

His

Phe

Val

25

Trp

Thr

Thr

Val

Gly
105

Leu

Val
25

Lys

-98-

Lys

250

Gln

Gly

Gln

Asn

Ile
10

Val

Lys

Glu

Leu

Thr

90

Glu

Phe
10

Cys

Ala

235

Gly

Pro

Ser

Glu

His
315

Phe

Cys

Val

Gln

Ser

75

His

Cys

Pro

Leu

Asp

Phe

Glu

Phe

Gly

300

Tyr

Pro

Leu

Asp

Asp

60

Lys

Gln

Pro

Ile

Ser

Tyr

Asn

Phe

285

Asn

Thr

Pro

Leu

Asn

45

Ser

Ala

Gly

Ser

Ser

Pro

Asn

270

Leu

Val

Gln

Ser

Asn

30

Ala

Lys

Asp

Leu

Ser

Ser

255

Tyr

Tyr

Phe

Lys

Asp

15

Asn

Leu

Asp

Tyr

Ser
95

Glu
15

240

Asp

Lys

Ser

Ser

Ser
320

Glu

Phe

Gln

Ser

Glu

80

Ser

Glu

Asp Phe Tyr

30

Ser Pro Val Lys

45



Ala Gly Val

Ala
65

Arg

Thr

50

Ala

Ser

Val

<210>
<211>
<212>
<213>
<400>
Met Asp Ser

1

Ser

Pro

Trp

Met

65

Glu

Asn

Ile

Leu

Lys

145

Phe

His

Tyr

Arg

Gly

Leu

Arg

50

Asn

Trp

Gly

Arg

Thr

130

Val

Ile

Leu

Ile

Arg
210

Ser

Tyr

Ala

6l
1124
PRT
Homo
6l

Thr

Val

35

Pro

Gln

Ala

Ala

Thr

115

Met

Leu

His

Pro

Gly

195

Cys

Glu

Ser

Ser

Pro
100

Thr

Tyr

Cys

85

Thr

sapiens

Leu

Val

20

Ser

His

His

Lys

Tyr

100

Met

Thr

Ile

Ser

His

180

Gly

Glu

Ala

5

Glu

Asp

Glu

Gln

Lys

85

Phe

Lys

Val

Lys

Val

165

Ala

Asn

Ala

Thr
Leu
70

Gln

Glu

Ser

Ala

Pro

Asp

70

Val

Cys

Met

Asp

Glu

150

Pro

Gln

Leu

Gln

Thr
55
Ser

Val

Cys

Leu

Ala

Glu

Ile

55

Pro

Val

Glu

Arg

Lys

135

Glu

Arg

Pro

Phe

Lys
215

23141

Pro

Leu

Thr

Ser

Val

Met

Thr

40

Thr

Leu

Trp

Gly

Gln

120

Gly

Asp

His

Gln

Thr

200

Trp

Ser

Thr

His

Leu

Asp

Ser

Ile

Glu

Lys

Arg

105

Gln

Asp

Ala

Glu

Asp

185

Ser

Gly

-99-

Lys Gln Ser Asn Asn Lys Tyr

Pro

Glu
90

Cys

10

Leu

Leu

Gly

Val

Arg

90

Val

Ala

Asn

Val

Val

170

Ala

Ala

Pro

Glu
75

Gly

Gly

Ile

Thr

Arg

Thr

75

Glu

Arg

Ser

Val

Ile

155

Pro

Gly

Phe

Glu

60

Gln Trp Lys Ser His

Ser Thr Val Glu

Val

Leu

Cys

Asp

60

Gln

Lys

Gly

Phe

Asn

140

Tyr

Asp

Val

Thr

Cys
220

Ser

Ile

Ile

45

Phe

Asp

Ala

Glu

Leu

125

Ile

Lys

Ile

Tyr

Arg

205

Asn

Leu

Asn

30

Ala

Glu

Val

Ser

Ala

110

Pro

Ser

Asn

Leu

Ser

190

Leu

His

95

Leu

15

Ser

Ser

Ala

Thr

Lys

95

Ile

Ala

Phe

Gly

Glu

175

Ala

Ile

Leu

80

Lys

Leu

Leu

Gly

Leu

Arg

80

Ile

Arg

Thr

Lys

Ser

160

Val

Arg

Val

Cys



Thr

225

Ile

Leu

Gly

Cys

Gly

305

Glu

Gly

Val

Ile

Leu

385

Thr

Pro

Val

Asn

Ile

465

Leu

Val

Tyr

His

Ala

Cys

His

Cys

Ala

290

Phe

Met

Leu

Asp

Cys

370

Val

Asp

Asp

Glu

Ala

450

Ser

Leu

Thr

Glu

Pro

Cys

Pro

Thr

Lys

275

Thr

Tyr

Cys

Gln

Leu

355

Lys

Lys

His

Ser

Lys

435

Pro

Ser

Tyr

Asn

Leu

515

Gly

Met

Pro

Phe

260

Ser

Gly

Gly

Asp

Cys

340

Pro

Ala

Pro

Phe

Gly

420

Pro

Asn

Glu

Lys

Glu

500

Cys

Pro

Asn

Gly

245

Gly

Tyr

Trp

Pro

Arg

325

Glu

Asp

Ser

Asp

Ser

405

Val

Phe

Val

Pro

Pro

485

Ile

Val

Val

Asn

230

Phe

Arg

Val

Lys

Asp

310

Phe

Arg

His

Gly

Gly

390

Val

Trp

Asn

Ile

Tyr

470

Val

Val

Gln

Arg

Gly

Met

Thr

Phe

Gly

295

Cys

Gln

Glu

Ile

Trp

375

Thr

Ala

Val

Ile

Asp

455

Phe

Asn

Thr

Leu

Arg

23141

Val

Gly

Cys

Cys

280

Leu

Lys

Gly

Gly

Glu

360

Pro

Val

Ile

Cys

Ser

440

Thr

Gly

His

Leu

Val

520

Phe

Cys

Arg

Lys

265

Leu

Gln

Leu

Cys

Ile

345

Val

Leu

Leu

Phe

Ser

425

Val

Gly

Asp

Tyr

Asn

505

Arg

Thr

-100-

His

Thr

250

Glu

Pro

Cys

Arg

Leu

330

Pro

Asn

Pro

His

Thr

410

Val

Lys

His

Gly

Glu
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Glu
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Arg
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Arg

Ser

Thr

Pro

395

Ile

Asn

Val

Asn

Pro

475

Ala

Leu

Gly

Ala

Asp

Glu

Cys

Pro

Glu

300

Ser

Ser

Met

Gly

Asn

380

Lys

His

Thr

Leu

Phe

460

Ile

Trp

Glu

Glu

Ser

Thr

Lys

Ser

Tyr

285

Ala
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Pro
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Pro
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Gly
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Gly
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Gly
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Glu
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Pro
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Pro
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Leu
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Lys
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Gln

Glu
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Pro



Pro

545

Leu
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Glu
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Arg

Ile

Glu

705

Ser

Ala
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785

Leu

Pro
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Pro
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Val

Pro
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Ser
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Ser
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Pro
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Glu
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Glu
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Trp
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675
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Ala
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Ala
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755

Gln
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Leu
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Phe
835

Gly

Gln
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580

Asn

Val

Asp

Asn

Thr

660

Val

Ala

Tyr

Ala

Asp

740

Gly

Leu

Val

Asn

Asp

820

Gly

Leu

Pro

565

Arg

Leu

Val

Leu

Ile

645

Ile

Gln

Thr

Gln

Phe

725

Leu

Met
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Arg

Arg

805

Trp

Gln
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Ile

Ser
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Leu
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Lys
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840
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585

Leu

Tyr
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Tyr

Phe

Leu

Lys
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Lys

825

Ala
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570
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650
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Ala

Val

730

Met

Val

Gln

Val
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810
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Gln

Leu

Arg

Gln

795

Pro
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Asp
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Pro
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Arg Met Asp Ala Ala Ile Lys Arg Met Lys Glu Tyr Ala Ser Lys Asp
© 850 - 855 860

Asp His Arg Asp Phe Ala Gly Glu Leu Glu Val Leu Cys Lys Leu Gly
865 870 875 880

His His Pro Asn Ile Ile Asn Leu Leu Gly Ala Cys Glu His Arg Gly
885 ' 890 895

Tyr Leu Tyr Leu Ala Ile Glu Tyr Ala Pro His Gly Asn Leu Leu Asp
900 905 v 910 -

Phe Leu Arg Lys Ser Arg Val Leu Glu Thr Asp Pro Ala Phe Ala Ile

915 920 925
Ala Asn Ser Thr Ala Ser Thr Leu Ser Ser Gln Gln Leu Leu His Phe
930 935 940
Ala Ala Asp Val Ala Arg Gly Met Asp Tyr Leu Ser Gln Lys Gln Phe
945 950 955 960
Ile His Arg Asp Leu Ala Ala Arg Asn Ile Leu Val Gly Glu Asn Tyr
965 870 975

Val Ala Lys Ile Ala Asp Phe Gly Leu Ser Arg Gly Gln Glu Val Tyr
980 985 990

Val Lys Lys Thr Met Gly Arg Leu Pro Vel Arg Trp Met Ala Ile Glu
995 1000 1005

Ser Leu Asn Tyr Ser Val Tyr Thr Thr Asn Ser Asp Val Trp Ser
1010 1015 1020

Tyr Gly Val Leu Leu Trp Glu TIle Val Ser Leu Gly Gly Thr Pro
1025 1030 103

Tyr Cys Gly Met Thr Cys Ala Glu Leu Tyr Glu Lys Leu Pro Gln
1040 1045 1050

Gly Tyr Arg Leu Glu Lys Pro Leu Asn Cys Asp Asp Glu Val
1055 1060 1065

Asp Leu Met Arg Gln Cys Trp Arg Glu Lys Pro Tyr Glu Arg Pro
1070 1075 1080

Ser Phe Ala Gln Ile Leu Val Ser Leu Asn Arg Met Leu Glu Glu
1085 1090 1095

Arg Lys Thr Tyr Val Asn Thr Thr Leu Tyr Glu Lys Phe Thr Tyr
1100 1105 1110

Ala Gly 1Ile Asp Cys Ser Ala Glu Glu Ala Ala

1115 1120
<210> 62
<211> 504
<212> PRT
<213> Nhéan tao
<220>

-102-



<223>
<400>
Met Trp Gln Ile

1

Ala

Gln

Glu

Val
65

Gln
Leu
Gln
Thr

Val

145

Leu

Gln

Lys

Ile

Ser

225

Asn

Asn

Val

Lys

Ser

305

Gly

Ala

Tyr

Met

50

Gln

Val
Glu
Gln

Asn
130
Glu

Glu

Thr

Lys

Lys

210

Ile

Ser

Leu

Ala

Ser

290

Thr

Trp

Tyr

Gln

35

Asp

Arg

Leu
Asn

Asn

115

Leu

Ala

His

Ser

Val

195

Glu

Ile

Val

Leu

Lys

275

Gly

Glu

Thr

Asn
20

Val

Asn

Asp

Glu

Tyr
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Ala

Leu

Gln

Ser

Glu

180

Leu

Glu

Glu

Leu

Thr

260

Glu

His

Glu

Ile

Angiopoietin-2
62

Val
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Asn
Gln
Cys

Ala

Asn
85
Ile

Val
Asn

Val
Leu
165
Ile
Ala
Lys
Glu
Gln
245
Met
Glu
Thr

Ile

Ile

Phe

Phe

His

Gln
Gln

Leu

150

Ser
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Lys

Met

Gln
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Lys
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Gln
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Thr

Lys

Glu

Gln
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Ser
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Thr

Lys

Ser

40

Ser

Glu

Gln
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Ala

Gln

Asn

Leu

Asp
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Leu

Lys

Gln

Thr

Ser

280

Gly

Tyr

Arg
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Leu

Ser

25

Cys

Ser
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1 Asn

Met
105
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Glu

Thr
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185

Gln

Lys
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Ser

265

Phe

Ile

Cys

Glu
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Ser
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Ser

Ser

Val

Ile

Asp
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Asn

Arg
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Asp

Asp
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Val T

235

Leu
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Asp

Thr

Met

315

Gly

Asp

Ser
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Ser
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Gln

Ser

Gln

Ser

Glu

Lys

Ala

285

Thr

Ala

Val

va His-tag

Val

Gly

30

Leu

Ser

Gln

Lys

Thr

Thr

Asp

270

Glu

Phe

Gly

Asp

Leu
15
Lys

Leu

Arg

Met
95
Glu

Ile
Thr

Gln

Gln

Gln

Val

Val

255

Pro

Val

Pro

Gly

Phe

Ala

Lys

Pro

Ala

Leu

80

Lys

Ile

Gly

Asp

Glua

Ser

Asn

Asn

240

Asn

Thr

Phe

Asn

Gly

320

Gln



Arg

Tyr

Tyr

Ser

385

Ile

Ser

Cys

Ala

Asn

465

Gly

Ser

Thr

Trp

Val

370

Leu

His

Gln

Ile

Cys

450

Thr

Tyr

Gly

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Met Thr Val Phe

1

Trp

Leu

355

Leu

Tyr

Leu

Pro

Cys

435

Gly

Asn

Ser

His

63
506
PRT
Nhéan

Angiopoietin-1

63

Ile Gly Cys

Tyr

Glu

Asn

His
50

Asn Ala

65

Gln

Lys

Arg
35
Asp

Leu

Leu

Lys

340

Gly

Lys

Glu

Lys

Gly

420

Lys

Pro

Lys

Leu

His

500

tao

Ser

20

Ile

Gly

Gln

Gln

325

Glu Tyr
Asn Glu
Ile His

His Phe
390

Gly Leu
405

Asn Asp
Cys Ser
Ser Asn

Phe Asn
470

Lys Ala
485

His His

Lys

Phe

Leu

375

Tyr

Thr

Phe

Gln

Leu

455

Gly

Thr

His

(ANG-1)
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Val

Val

360

Lys

Leu

Gly

Ser
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440

Asn

Ile

Thr

His

Gly

345

Ser

Asp

Ser
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Thr

425

Leu

Gly

Lys
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ngudi

Leu Ser Phe Ala Phe

5

Asn Gln
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Asn Cys

Arg Asp

70

His Leu
85

Arg

Gly

Arg

55

Ala

Glu

Arg

Gln

40

Glu

Pro

His

Ser

25

Cys

Ser

His

Val
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330

Phe

Gln

Trp

Ser

Ala

410

Lys

Thr

Met

Trp

Met
490

Gly

Leu

Glu

Glu

395

Gly

Asp

Gly

Tyr

Tyr

475

Ile

cd doan

Leu

10

Pro

Ala

Thr

Val

Met
90

Ala

Glu

Tyr

Thr

Glu

75

Glu

Asn

Thr

Gly

380

Glu

Lys

Gly

Gly

Tyr

460

Tyr

Arg

Ala

Asn

Thr

Asp

60

Pro

Asn

Pro

Asn

365

Asn

Leu

Ile

Asp

Trp

445

Pro

Trp

Pro

Ser

Phe

45

Gln

Asp

Tyr

Ser

350

Gln

Glu

Asn

Ser

Asn

430

Trp

Gln

Lys

Ala

335

Gly

Gln

Ala

Tyr

Ser

415

Asp

Phe
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Gly

Asp
495

Glu

Arg

Tyr

Arg
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Ile

Lys

Asp

Gln

Ser
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80
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Leu Gln Lys Leu Glu Asn Tyr Ile Val Glu Asn Met Lys Ser Glu Met
100 105 110

Ala Gln Ile Gln Gln Asn Ala Val Gln Asn His Thr Ala Thr Met Leu
115 120 125

Glu Ile Gly Thr Ser Leu Leu Ser Gln Thr Ala Glu Gln Thr Arg Lys
130 135 140

Leu Thr Asp Val Glu Thr Gln Val Leu Asn Gln Thr Ser Arg Leu Glu
145 150 155 160

Ile Gln Leu Leu Glu Asn Ser Leu Ser Thr Tyr Lys Leu Glu Lys Gln
165 170 175

Leu Leu Gln Gln Thr Asn Glu Ile Leu Lys Ile His Glu Lys Asn Ser
180 185 190

Leu Leu Glu His Lys Ile Leu Glu Met Glu Gly Lys His Lys Glu Glu
195 ‘ 200 205

Leu Asp Thr Leu Lys Glu Glu Lys Glu Asn Leu Gln Gly Leu Val Thr
210 215 220

Arg Gln Thr Tyr Ile Ile Gln Glu Leu Glu Lys Gln Leu Asn Arg Ala
225 230 235 240

Thr Thr Asn Asn Ser Val Leu Gln Lys Gln Gln Leu Glu Leu Met Asp
245 250 255

Thr Val His Asn Leu Val Asn Leu Cys Thr Lys Glu Gly Val Leu Leu
260 265 270

Lys Gly Gly Lys Arg Glu Glu Glu Lys Pro Phe Arg Asp Cys Ala Asp
275 280 285

Val Tyr Gln Ala Gly Phe Asn Lys Ser Gly Ile Tyr Thr Ile Tyr Ile
290 295 300

Asn Asn Met Pro Glu Pro Lys Lys Val Phe Cys Asn Met Asp Val Asn
305 310 315 320

Gly Gly Gly Trp Thr Val Ile Gln His Arg Glu Asp Gly Ser Leu Asp
325 330 335

Phe Gln Arg Gly Trp Lys Glu Tyr Lys Met Gly Phe Gly Asn Pro Ser
340 345 350

Gly Glu Tyr Trp Leu Gly Asn Glu Phe Ile Phe Ala Ile Thr Ser Gln
355 360 365

Arg Gln Tyr Met Leu Arg Ile Glu Leu Met Asp Trp Glu Gly Asn Arg
370 375 380

Ala Tyr Ser Gln Tyr Asp Arg Phe His Ile Gly Asn Glu Lys Gln Asn
385 390 395 400

Tyr Arg Leu Tyr Leu Lys Gly His Thr Gly Thr Ala Gly Lys Gln Ser
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Ser

Asp

Phe

Gly

465

Gly

Asp

Leu

Asn

Asp

450

Gln

Pro

Phe

Ile

Cys

435

Ala
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Ser

Leu

420
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Gly
500

405

His

Cys

Gly

Gly
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His
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Lys

470

Leu

His
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Cys

Ser

455

Leu

Arg

His
505
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Ser
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425

Leu

Leu

Gly

Thr

His
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Ser Thr Lys
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Asn Gly Met
460

Ile Lys Trp
475
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His
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Arg
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Trp
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Trp
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Lys

480

Leu





