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Linh vue k§ thuit dwoc dé cip

Sang ché dé cap tdi khang thé c6 hoa tri hai méi c6 kha ning gin két dic
hiéu v6i thu thé c-Met & ngudi va/hoic ¢6 kha niang we ché dic hiéu hoat tinh
tyrosin kinaza cua thy thé nay, cling nhu c4c trinh tw axit amin va axit nucleic ma
hoa cho khang thé néu trén. Cu thé hon 13, khang thé theo sing ché c6 kha ning
trc ché qua trinh dime héa c-Met. Sang ché ciing dé cap ti viéc khang thé néu
trén dé str dung lam thubc dé diéu tri phong bénh va/hoic tri lidu cac ung thu hodc
bénh hoc bat ky c6 lién quan t6i su biéu hién qua mic cua thu thé nay ciing nhu
trong céc quy trinh hodc bd bd dung cu dé chin doan cac bénh lién quan t6i su
biéu hién qua mirc ctia c-Met. Sang ché ciing dé cép t6i cac san phdm va/hoic cac
ché phdm bao gdm khang thé nhu vay két hop vé6i cac khang thé khac va/hodc cac
hop chét héa hoc khang cac yéu t6 phat trién khac lién quan t&i sy di cin va tién
trién khéi u va/hoic cac hop chit va/hodc cac tac nhan khang ung thur hodc céc tac
nhan d3 tiép hop vé6i cac doc td dé sir dung dé ngan ngira va/hodc didu tri cac ung

thu nhét dinh.

Tinh trang ky thuit cia sang ché

Céc tac nhan huéng dich thu thé tyrosin kinaza (RTK: Receptor Tyrosine
Kinase) nhu céc chit e ché trastuzumab, cetuximab, bevacizumab, imatinib va
gefitinib dd@ dugc chiing minh 1a cé tdc dung huéng vao nhom protein nay cho
viée diéu tri cac ung thu dugc chon.

c-Met, 1a thanh vién nguyén mau thudc phan ho RTK, phan ho niy cling
bao gém RON va SEA. Ho RTK c-Met c6 ciu tric khac véi cac ho RTK khéc va
1a thu thé c6 4i luc cao da biét duy nhit ddi v6i yéu t6 sinh truong té bao gan
(HGF), con dugce goi 1a yéu td phan tén (SF) [D.P. Bottaro et al., Science 1991,
251: 802-804; L. Naldini et al., Eur. Mol. Biol. Org. J. 1991, 10:2867-2878]. c-
Met va HGF duoc biéu hién & nhidu md va ching thudong chi biéu hién 1an luot
cac t& bao co6 ngudn gdc bidu mé va trung md [MLF. Di Renzo et al., Oncogene

1991, 6:1997-2003; E. Sonnenberg et al., J. Cell. Biol. 1993, 123:223-235]. C4 c-
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Met 14n HGF déu can thiét déi véi su phat trién binh thudng & dong vat c6 va va
dugc thay 1a ddc biét quan trong trong qué trinh di trii t& bao, phan ho4 hinh thai,
va to chitc cu tric hinh dng ba chiéu ciing nhu phat trién va tao mach [F. Baldt et
al., Nature 1995, 376:768-771; C. Schmidt et al., Nature. 1995:373:699-702;
Tsarfaty et al., Science 1994, 263:98-101]. Trong khi qu4 trinh diéu hoa c6 kiém
soat c-Met va HGF c6 vai trd quan trong trong qua trinh phat trién, duy tri va sta
chita mo & dong vat c6 vu [Nagayama T, Nagayama M, Kohara S, Kamiguchi H,
Shibuya M, Katoh Y, Itoh J, Shinohara Y., Brain Res. 2004, 5;999(2):155-66;
Tahara Y, Ido A, Yamamoto S, Miyata Y, Uto H, Hori T, Hayashi K, Tsubouchi
H., J Pharmacol Exp Ther. 2003, 307(1):146-51], thi qua trinh r6i loan diéu hoa
ctia chung lai kéo theo sy tién trién cac bénh ung thu.

Viéc truyén tin hiéu sai do qua trinh hoat hoa khong thich hop ciia c-Met 1a
mat trong s cac thay dbi thudong xuyén nhét dugc quan sét thdy & ngudi bénh ung
thu va dong mot vai tro rat quan trong trong viée tao khéi u va di can [Birchmeier
et al., Nat. Rev. Mol. Cell Biol. 2003, 4:915-925; L. Trusolino and Comoglio P.
M., Nat Rev. Cancer. 2002, 2(4):289-300].

Qua trinh hoat héa c-Met khéng thich hop c6 thé phat sinh theo cac co ché
khong phu thudc va phu thudc vao phéi tir, ching bao gdm su biéu hién qua mirc
cua c-Met, va/hodc quad trinh hoat hoa cén tiét hoéc tu tiét, hodc thong qua su gia
ting qua trinh dot bién chirc ning [J.G. Christensen, Burrows J. and Salgia R.,
Cancer Latters. 2005, 226:1-26]. Tuy nhién, qué trinh oligome ho4 thu thé c-Met,
khi c6 hodc khong c6 phéi i, 1a can thiét dé diéu hoa 4i luc gin két va dong hoc
gan két cta kinaza v6i co chét peptit chira ATP va tyrosin [Hays JL, Watowich
SJ, Biochemistry, 2004 Aug 17, 43:10570-8]. c-Met da dugc hoat héa 16i kéo cac
chét tic dong truyén tin hiéu t6i vi tri da ndi cua nd trong mién bao chat, din dén
qua trinh hoat héa mét sé duong truyén tin hiéu chinh, bao gdm Ras-MAPK,
PI3K, Src va Stat3 [Gao CF, Vande Woude GF, Cell Res. 2005, 15(1):49-51;
Furge KA, Zhang YW, Vande Woude GF, Oncogene. 2000, 19(49):5582-9]. Cac
dudng nay 14 rat can thiét cho qua trinh ting sinh, xam 14n va tao mach cua té bao
khéi u va tranh qua trinh chét theo chwong trinh [Furge KA, Zhang YW, Vande
Woude GF, Oncogene, 2000, 19(49):5582-9; Gu H, Neel BG, Trends Cell Biol.
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2003 Mar, 13(3):122-30; Fan S, Ma YX, Wang JA, Yuan RQ, Meng Q, Cao Y,
Laterra JJ, Goldberg ID, Rosen EM, Oncogene. 2000 Apr 27, 19(18):2212-23].
Ngoai ra, so véi RTK khéc, nét doc ddo trong viéc truyén tin hiéu cda c-Met 1a su
tuong tac ciia né véi cac phirc hop bam dinh tai tiéu diém va cac thanh phan gin
két khong phai kinaza nhu a6b4 integrin [Trusolino L, Bertotti A, Comoglio PM,
Cell. 2001, 107:643-54], CD44v6 [Van der Voort R, Taher TE, Wielenga VI,
Spaargaren M, Prevo R, Smit L, David G, Hartmann G, Gherardi E, Pals ST, J
Biol Chem. 1999, 274(10):6499-506], Plexin B1 hodc semaphorin [Giordano S,
Corso S, Conrotto P, Artigiani S, Gilestro G, Barberis D, Tamagnone L,
Comoglio PM, Nat Cell Biol. 2002, 4(9):720-4; Conrotto P, Valdembri D, Corso
S, Serini G, Tamagnone L, Comoglio PM, Bussolino F, Giordano S, Mau. 2005,
105(11):4321-9; Conrotto P, Corso S, Gamberini S, Comoglio PM, Giordano S,
Oncogene. 2004, 23:5131-7], ching c6 thé con 1am phuc tap thém cho qué trinh
diéu hoa chirc ning té bao cua thu thé nay. Cudi cing, dir liéu gin day da ching to
rang c-Met c6 thé tham gia vao sy d& khang cua khéi u dbi véi gefitinib hodc
erlotinib, diéu nay goi y rang ché phdm chira hop chit hudng vao ca EGFR l4n c-
Met c6 thé 1a rit dang duoc quan tim [Engelman JA at al., Science, 2007,
316:1039-43].

Trong vai nim qua, nhiéu phuong phéap khéac nhau da dugc phat trién dé
lam suy giam viéc truyén tin hiéu c-Met trong cac dong té bao ung thu. Cac
phuong phép nay bao gom i) cac khang thé trung hoa khang c-Met hoic HGF/SF
[Cao B, Su Y, Oskarsson M, Zhao P, Kort EJ, Fisher RJ, Wang LM, Vande
Woude GF, Proc Natl Acad Sci U S A. 2001, 98(13):7443-8; Martens T, Schmidt
NO, Eckerich C, Fillbrandt R, Merchant M, Schwall R, Westphal M, Lamszus K,
Clin Cancer Res. 2006, 12(20):6144-52] hoic st dung chét dbi khang HGF/SF
NK4 dé ngin ngira sy gin két ctia phéi tir véi c-Met [Kuba K, Matsumoto K, Date
K, Shimura H, Tanaka M, Nakamura T, Cancer Res., 2000, 60:6737-43], ii) cac
chat trc ché vi tri gén két ATP nho vé6i c-Met tre ché hoat tinh kinaza [Christensen
JG, Schreck R, Burrows J, Kuruganti P, Chan E, Le P, Chen J, Wang X, Ruslim
L, Blake R, Lipson KE, Ramphal J, Do S, Cui JJ, Cherrington JM, Mendel DB,
Cancer Res. 2003, 63:7345-55], iii) polypeptit mién SH2 duogc tao ra biang k¥
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thuat di truyéh can thi€p viéc tiép can voi vi tri da ndi va ARN can thiép hodc
ribozym 1am suy gidm mic do biéu hién cua thu thé hodc phdi tr. Hiu hét cac
| phuong phap nay déu mé ta cach e ché chon loc c-Met, lam e ché khdi u va cho
thiy rang c-Met c6 thé dugc quan tim dé diéu tri bénh ung thu.

Trong sé cc phén tir dugc tao ra dé huéng dich c-Met, mot s6 1a cac khang
thé. Khang thé dugc md ta nhiéu nhit 1a khang thé khing c-Met 5D5 do
Genentech [W096/38557] tao ra, c¢6 tdc dung nhu mot chét cha van tiém nang khi
ding mot minh trong nhidu mé hinh thir nghiém khéc nhau va nhu 1 mot chét déi
khang khi dugc st dung lam doan Fab. Dang dugc tao ra bang k¥ thuat di truyén
¢6 hoa tri mot cia khang thé nay da duge md ta nhu 12 5D5 mdt nhanh (OASDS)
va dugc tao ra dudi dang protein tai td hop trong E. Coli cling 1a dbi tuong cua
don yéu cau cip patent [W02006/015371] ctia Genentech. Tuy nhién, phan ti nay
khong thé dugc coi 1 khang thé vi cAu trac gian gido dic biét clia nd, ciing thé
hién cac dot bién c6 thé sinh mién dich & ngudi. V& mit hoat tinh, phan tir khong
glycosyl hod nay khong c6 chitc ning tac dong va khong c6 dir liéu rd rang nao
chung t6 rang OASDS tic ché qué trinh dime hod cua c-Met. Ngoai ra, khi dugc
thir nghiém theo mé hinh thir nghiém G55 in vivo, dong té bao u nguyén bao xbp
lai biéu hién c-Met ma khong biéu hién ARN théng tin va protein HGF va phat
trién doc 1ap vai phéi tir, khang thé khang c-Met mdt nhanh nay khong co tac
dung déang ké dén sy phat trién khéi u G55, diéu ndy da goi y ring OASDS ¢6 téc
~ dung chu yéu 1a e ché su gan két cia HGF va khong thé huéng dich 12 cac khdi u
duge hoat hoa ddc 1dp véi HGF [Martens T. et al, Clin. Cancer Res., 2006,
12(20):6144-6152].

Khéng thé khac hudng dich 1a c-Met di dugc Pfizer md ta 1a khang thé co
tac dung “chu yéu nhu 1a chét ddi khang c-Met, va theo mot s6 trudng hop, nhu 1a
chét chi van c-Met » [WO 2005/016382]. Khong c6 dit liéu nao cho thiy tic dung
bét ky cta cac khang thé cta Pfizer dén qua trinh dime hod c-Met dugc md ta

trong sang ché cua don nay.

Bian chit ky thuit cia sing ché
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Muc dich cua séng ché 1a tao ra khéng thé don dong kham va/hodc dugc
lam giéng nhu & nguoi khong c6 hoat tinh cht van ndi tai va e ché qué trinh
dime hoa c-Met. Cu thé hon 13, mét khia canh cia sang ché 1a dé xuit khang thé
don dong kham va/hoic dugc lam gidng nhu & ngudi c6 hoat tinh dbi khang va e
ché qua trinh dime ho4 c-Met.

Ngoai viéc hudng vao khéi u phu thude phdi tir, phuong phéap nay con lam
suy yéu qua trinh hoat héa ciia c-Met khong phu thudc vao phdi tir do sy biéu hién
qua muc cua n6 hodc cac dot bién cta mién ndi bao van con phu thudc vao qua
trinh oligome hoa dé truyén tin hi€u. Mot khia canh khac cia hoat tinh ctia khang
thé nay c6 thé c6 tac dung an ngit khong gian dbi véi su twong tac c-Met véi cac
thanh phan ctia n6 dan dén lam suy yéu cac chtc nang cua ctia c-Met. Tt hon néu
cac khang thé nay dugc 1am gibng nhu & ngudi va duoc tao ra bang k¥ thuat di
- truyén, mac du khong nhim gi6i han, nhu IgG1 & nguoi dé c6 dugce cac chirc nang
tac dong nhu ADCC va CDC ngoai cac chirc ning lién quan dén viéc phong bé
ddc hidu thy thé c-Met.

Diéu ngac nhién 13, 1an dAu tién cac tac gia sang ché da tao ra dugc khang
thé dbi khang don dong thé kham va/hodc dugc 1am giéng nhu & ngudi khong chi
c¢6 kha nang gin két véi c-Met ma con c¢6 kha ning e ché qua trinh dime hoa c-
Met, khang thé don dong nay c6 hoa trj hai khac han véi cac khang thé dbi khang
hién thoi huéng dich khang c-Met. Pung 1a trong tinh trang k¥ thuat, d6i khi
nguoi ta ciing cho ring mét khang thé c6 kha ning trc ché qua trinh dime hoa cua
c-Met v6i cac thanh phan ctia n6 c6 thé 1a khang thé dang quan tim, nhung khang
thé co kha ndng nhu vay chua ting duge boc 19, hodc goi y mot cach rd rang
trong linh vuc nay. Ngoai ra, vé tinh dic hiéu cua khang thé, vin chua c6 mét
bang chiing nao cho thiy su thanh cong trong viéc tao ra khang thé c6 héa trj hai

hoat tinh nhu vay.

MG ta van tat cac hinh vé

Céc déc trung va cac uu di€m khéc cua sang ché s& dugt thé hién trong
phan mo ta dudi ddy qua cac vi du va va céc hinh v§, trong do

Fig.1: thé hién tac dung cta cac Mab IgG1 khéng lién quan c6 ngudn gbc
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tir chudt nhat va ngudi va PBS tdi qua trinh phosphoryl hoa thu thé c-Met trong
céc té bao AS549.

Fig.2A va Fig.2B: thé hién tac dung ctia cic Mab 224G11 duoc lam giéng
nhu & ngudi va & chudt duge san xuat dudi dang isotype IgG1/kappa & ngudi t6i
qué trinh phosphoryl héa thu thé c-Met trong céc té bao A549.

Fig.2A: thé hién tac dung chu van duoc tinh theo phan tram dbi vai su kich thich
t61 da qua trinh phosphoryl hoa c-Met bdi HGF [100 ng/ml].

Fig.2B: thé hién tic dung dbi khang duogc tinh theo phan trim &re ché kich thich
- t6i da qua trinh phosphoryl hoa c-Met béi HGF [100 ng/ml]. ,

' Fig.3A va Fig.3B: thé hién su so sanh gitra Mab 224G11 & chudt va cic
Mab 224G11 loai kham chirta cic ving ban 1& duoc tao ra bang k§ thuét di truyén
khéc nhau, t6i qua trinh phosphoryl héa thu thé c-Met trong céc té bao A549.
Fig.3A: thé hién tac dung chu van dugc tinh theo phé‘ln tram d6i v6i su kich thich
t61 da qua trinh phosphoryl hoa c-Met bdi HGF [100 ng/ml].

Fig.3B: thé hién tic dung ddi khang dugc tinh theo phan trim trc ché kich thich
t61 da qué trinh phosphoryl hoa c-Met bai HGF [100 ng/ml].

Fig.4A va Fig.4B: thé hién su so sanh giita Mab 224G11 & chudt va Mab
224G11 loai kham va dugc lam gidng nhu & ngudi duge tao ra dudi dang isotype
IgG2/kappa & ugudi, t6i qua trinh phosphoryl hoa thu thé c-Met trong cac té bao
AS549.

Fig.4A: thé hién tac dung chi van dugc tinh theo phin trim dbi véi su kich thich
t6i da qua trinh phosphoryl hoéa c-Met béi HGF [100 ng/ml].
Fig.4B: thé hién tac dung ddi khang dugc tinh theo phén trim tc ché kich thich
t6i da qua trinh phosphoryl héa c-Met bdi HGF [100 ng/ml].

Fig.5A va Fig.5B: thé hién su so sanh giita Mab 224G11 & chudt va Mab
224G11 loai kham va dugc lam giéng nhu & nguoi duge tao ra dudi dang
TH7IgG1/kappa dot bién ban 1& duoc tao ra bang k§ thuat di truyén, téi qua trinh
phosphoryl héa thu thé c-Met trong cac té bao A549.

Fig.5A: tic dung chu van dugc tinh theo phan trim ddi véi su kich thich t6i da
qué trinh phosphoryl héa c-Met béi HGF [100 ng/ml].
Fig.5B: tac dung ddi khang duoc tinh theo phan tram tc ché kich thich t6i da qua
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trinh phosphoryl hoa c-Met b1 HGF [100 ng/ml].

Fig.6A va Fig.6B, Fig.7A va Fig.7B, Fig.8A va Fig.8B, Fig.9A va Fig.9B,
Fig.10A va Fig.10B: thé hién cic md hinh BRET trong c4c hinh A: md hinh dime
hoa c-Met; va trong cac hinh B: m6 hinh hoat héa c-Met.

Fig.11: thé hién su nhan biét c-Met bang cic dang 224G11 loai kham va
dugc lam gidng nhu & ngudi.

Fig.12: thé hién tic dung cta cic khang thé kham va & chudt t6i qua trinh
tang sinh gy ra boi HGF cua cac té bao NCI-H441 in vitro. Céc t& bao NCI-H441
dugc dan moéng trong méi trudng khong huyét thanh. 24 gir sau khi dan mong
m224G11 va [224G11]chim dugc bd sung khéng c6 mat hodc véi su cb mit clia
HGF. C4c hinh miii tén biéu thi cac 16 dugc dan méng duy nhét céc té bao khong
cO mat & hodc véi su ¢ midt N cia HGF. IgG1 ¢ chudt (mIgG1l) dugc dua vao
lam dbi chung isotype.

Fig.13: thé hién su so sanh In vivo gifta cac cac Mab 224G11 loai kham
IgG1 va & chudt trén mo hinh di ghép NCI-H441.

Fig.14A va Fig.14B: thé hién tac dung cia Mab 224G11 & chudt va cac
phién ban khang thé loai kham va duogc lam giéng nhu & ngudi khac nhau t6i qua
trinh ting sinh gy ra boi HGF ciia cac té bao NCI-H441 in vitro. Céc té bao NCI-
H441 dugc dan méng trong moi truong khong huyét thanh. Hai muoi tu gior sau
khi dan méng, khang thé can duoc thi nghiém dugc bd sung khong cé mat hodc
v6i su ¢6 mat cia HGF. Trong panen (Fig.14A), cac phién ban m224G11 & chudt,
IgG1 [224G11]chim loai kham, IgG1 duoc lam giéng nhu & ngudi [224G11]
[Hz1], [224G11] [Hz2], [224G11] [Hz3] duoc thé hién. Trong panen (Fig.14B),
m224G11 & chudt va cac dang IgGl loai kham khéc nhau ([224G11] chim,
[224G11] [MH chim], [224G11] [MUP9H chim], [224G11] [MMCH chim],
[224G11] [TH7 chim]) dugc trinh bay. Cac hinh miii tén biéu thi cac 15 duoc dan
mong duy nhét cac té bao khong c6 mit & hodc véi su ¢6 mit N cia HGF. IgGl
& chudt duge dua vao lam dbi ching am cho hoat tinh chl van. m5D5 dugc st
dung 1am d6i chtng chi van day da phu thudc lidu ding.

Fig.15: thé tac dung ciia Mab 224G11 & chudt va cc phién ban cta khang

thé nay & chudt va duoc lam gidng nhu & ngudi khac nhau t6i qué trinh ting sinh
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gay ra bai HGF ctia cac té bao NCI-H441 in vitro. Cac té bao NCI-H441 duogc dan
moéng trong méi trudng khong huyét thanh. Hai muoi tu gid sau khi dan méng,
khéang thé can th nghiém dugc bd sung khéng c6 mit hodc véi sy ¢6 mit cla
HGF. Céac dang loai kham M224G11 & chudt, [224G11] chim, [224G11] [TH7
chim]) IgG1 va [224G11] [TH7 Hz1], [224G11] [TH7 Hz3],) dugc trinh bay. Céc
hinh miii tén biéu thi cac 186 duoc dan méng duy nhét cac t& bao khong c6 mit €
hodc véi sy ¢6 mat N cia HGF. IgGl & chudt dugce dua vao lam dbi chirng am
cho hoat tinh cht van. m5D5 dugc st dung lam dbi ching chd van déy da phu
thudc lidu ding.

Fig.16: thé hién su so sanh In vivo gitta caic Mab & chudt, 224G11 loai
kham va duge lam gidng nhu & ngudi trén mé hinh di ghép NCI-H441.

Fig.17A: thé hién tic dung chu vén duoc tinh theo phan trim ddi véi su
kich thich tdi da qua trinh phosphoryl héa c-Met bai HGF [100 ng/ml].

Fig.17B: thé hién tac dung dbi khang duoc tinh theo phan tram trc ché kich
thich téi da qua trinh phosphoryl héa c-Met bdi HGF [100 ng/ml].

Fig.18: thé hién cdc md hinh BRET cing v6i mé hinh hoat hoa c-Met.

Fig.19: thé hién tac dung ctia m224G11 va h224G11 t6i su thoai bién c-
Met trong cac té bao A549. A) Gi4 tri trung binh cta 4 thtr nghiém doc 1ap +/-
s.e.m. B) Thé hién anh Thim T4y ctia 4 thir nghiém doc 1ap dugc tién hanh.

Fig.20: thé hién tac dung cia m224G11 va h224G11 t6i su thoai bién c-
Met trong cac té bao NCI-H441. A) Gi4 tri trung binh cta 4 thir nghiém doc 1ap
+/- s.e.m. B) Thé hién anh Tham Tay ctia 4 thir nghiém doc 1ap dugc tién hanh.

Fig.21: thé hién su thiét lap ELISA d danh gia su troc c-Met.

Fig.22: thé hién viéc danh gia In vitro su troc c-Met trong Cac t& bao NCI-
H441 dugc xir Iy trong 5 ngay bang m224G11. mIgG1 13 mot khang thé khong
lién quan dugc sir dung 1am ddi chiing isotype.

Fig.23: thé hién viéc d4nh gi4 in vitro su tréc c-Met trong cac dong té bio
Hs746T, MKN45 va EBC-1 da dugc khuéch dai duoc xir Iy trong 5 ngdy bing
m224G11. mIgG1 1a mot khang thé khong lién quan duoc st dung lam dbi ching
isotype. PMA 1a mot tac nhan gy tréc duoc sir dung lam déi chimg duong.

Fig.24: thé hién viéc danh gia in vitro sy tréc c-Met trong NCI-H441 va
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cac dong té bao Hs746T, MKN45 va EBC-1 d3 duoc khuéch dai duoc xir Iy trong
5 ngay bang m224G11. mIgG1 1a mot khang thé khong lién quan dugc sir dung
lam dbi chung isotype. PMA 1a mét tic nhan gy troc duoc sir dung lam ddi
ching duong.

Fig.25: thé hién nghién ctru qua trinh phosphoryl héa ndi tai h224G11
trong dong té bao Hs746T.

Fig.26: thé hién nghién ctru qua trinh phosphoryl héa ndi tai h224G11
trong dong té bao NCI-H441. A) phospho-ELISA va B) Phan tich Tay.

Fig.27: thé hién nghién ciru qué trinh phosphoryl héa noi tai h224G11
trong dong té bao Hs578T. A) phospho-ELISA va B) Phan tich Tay.

Fig.28: thé hién nghién ctru qué trinh phosphoryl hoa ndi tai h224G11
trong dong té bao NCI-H125. A) phospho-ELISA va B) Phan tich Tay.

Fig.29: thé hién nghién ctru qué trinh phosphoryl héa néi tai h224G11
trong dong té bao T98G. A) phospho-ELISA va B) Phan tich Tiy.

Fig.30: thé hién nghién ctru qué trinh phosphoryl hoa ndi tai h224G11
trong dong té bao MDA-MB-231. A) phospho-ELISA va B) Phén tich Tay.

Fig.31: thé hién nghién ctru qua trinh phosphoryl héa ndi tai h224G11
trong dong té bao PC3. A) phospho-ELISA va B) Phan tich Tay.

Fig.32: thé hién nghién ctru qué trinh phosphoryl hoéa ndi tai h224G11
trong cac t& bao HUVEC.

Fig.33: thé hién su so sanh in vivo giita khang thé 224G11 & chudt kiéu
hoang véi cac Mab 224G11[C2D5-7] ¢6 ban 1é dugc tao ra bang k§ thuat di
truyén loai kham trén mé hinh di ghép NCI-H441.

Fig.34: thé hién su giy ra ADCC boi h224G11 trén ca céac té bao Hs746T
13n cac t& bao NCI-H441. Cac té bao Hs746T (A) hoic NCI-H441 (B) dia duoc
gan nhan *'Cr duoc nap (6 vudéng mau den) hodc khéng dugc nap (6 vubng rdng)
h224G11 dugc tron cung véicac ty 1€ khac nhau ctia cadc NK & ngudi va duge u
trong 4 gid. Céac té bao duoc thu hoach va cpm cua ICr duoc giai phong béi su
phén giai dugc dém. Cac két qua dugc v& db thi dudi dang phan trim su phan giai
stheo ty 1€ chét tac d@ng/té bao dich. NL thé hién cho céac té bao khoéng dugc nap.

Fig.35: thé hién sy nhudém h224G11 trong md hinh di ghép khéi u biéu
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hién gia tri thay dbi cua c-Met (A: dong té bao da dugc khuyéch dai Hs746T cho
c-Met, B: mitc cao NCI-H441 ctia su biéu hién c-Met va C: mirc thdp MCF-7 ciia
c-Met).

M@ ta chi tiét sang ché

Nhu da duoc giai thich trén ddy, viéc (e ché qua trinh dime hoa c-Met 1a
khia canh chinh cta séng ché vi cac khéng thé nhu vay s€ dugc thuc su quan tdm
d6i v6i nhém bénh nhan 16n. Theo sing ché, khong nhitng ung thu c-Met hoat héa
phu thudc phéi tr, ma con ung thu c-Met hoat héa khong phu thudc vao phéi tr co
thé dugc diéu tri bang cac khang thé dugc tao ra bang quy trinh theo sang ché.

Céc khang thé duoc danh gia bang phép phén tich BRET ddi véi cac té bao
biéu hién ca hai loai c-Met-RLuc/c-Met-YFP va chon loc cac khang thé co kha
ning Gc ché tin hiéu BRET it nhat 14 40%, t6t hon 13 45%, 50%, 55% va t6t nht
1a 60%.

K¥ thuat BRET 1a mdt k¥ thuét da biét dé mod ta sy dime hoa protein
[Angers et al, PNAS, 2000, 97:3684-89].

K¢ thuat BRET 1a da biét r6 boi chuyén gia trong linh vuc k¥ thuat nay va
s& duge mo td mdt cach chi tiét trong cac vi du & duéi. Cu thé hon, BRET (Bio
luminescence Resonance Energy Transfer) 1 su truyén khong phat xa xuét hién
gitta thé cho phat huynh quang sinh hoc (Renilla Luciferase (Rluc)) va thé nhan
huynh quang, thé dot bién cia GFP (Green Fluorescent Protein: protein huynh
quang xanh) hodc YFP (Yellow fluorescent protein: protein huynh quang vang).
Trong trudong hop nay, EYFP (Enhanced Yellow Fluorescent Protein: protein
huynh quang vang ting cudng) duge sir dung. Hiéu suét truyén phu thudc vao su
dinh huéng va khoang cach giita thé cho va thé nhan. Tiép d6, sy truyén ning
luong c¢6 thé xay ra chi khi hai phan t&r gin sat nhau (1-10 nm). Dic tinh nay duoc
st dung dé tao ra thir nghiém tuong tac protein-protein. Qua thuc, & nghién ctru
su tuong tac gitta hai thanh vién, thanh vién thtr nhat dugc dung hop di truyén hoc
v6i Renilla Luciferase va thanh vién thi hai véi thé dot bién vang ctia GFP. Cac
prdtein dung hop noéi chung, nhung khong bt budc, dugce bidu hién trong té bao

dong vat c6 vi. Véi sy cd miat cua co chat cdé theé thaim qua mang cua nd
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(coelenterazin), Rluc phat xa anh sang xanh da troi. Néu thé dot bién GFP sat
Rluc khoang 10nm, su truyén nang lugong co thé xuét hién va tin hiéu vang bd
sung c6 thé duoc phat hién. Tin hiéu BRET duoc xac dinh 14 ty sé gifta 4nh sang
dugc phét xa béi thé nhan va anh sang dugc phat xa boi thé cho. Theo do, tin hiéu
BRET s& tang khi hai protein dung hop tién gin sat nhau hoic khi thay ddi ciu
hinh 1am cho Rluc va thé dot bién GFP st nhau hon.

Néu phép phan tich BRET bao gém theo mdt phuong 4n dugc wu tién, thi
phuong phap bat ky da biét boi chuyén gia trong linh vuc k§ thuét nay c6 thé
dugc st dung dé x4ac dinh su dime héa c-Met. Mic du khong nhim giéi han &,
song cac k¥ thut dudi diy co thé duge ké dén: FRET (Fluorescence Resonance
Energy Transfer: truyén ning luong cdéng huéng huynh quang), HTRF
(Homogenous Time resolved Fluorescence: huynh quang phan gidi theo thoi gian
ddng nhét), FLIM (Fluorescence Lifetime Imaging Microscopy: 4anh chup dudi
kinh hién vi chu ky ban rd | phat huynh quang) hoic SW-FCCS (Single
Wavelength Fluorescence Cross-Correlation Spectroscopy: quang phd tuong quan
chéo huynh quang budc song don).

Céc k¥ thuat kinh dién khéc ciing c6 thé dugc st dung, nhu dong két tia
mién dich, sang loc anpha, lién két ngang héa hoc, Double-Hybrid, Sic ky éi luc,
ELISA hoic Thim Tay rong.

Céc thuat ngir “khang thé”, “cac khang thé” hoic “globulin mién dich”
duge sir dung thay thé 14n nhau vé6i nghia rong nhit va bao gdm cac khang thé
don dong (vi du, c4c khang thé don dong nguyén ven hodc cé do dai dﬁy du), cac
khang thé da dong, cac khang thé da héa tri hodc cac khang thé da dic hiéu (vi du,
c4c khang thé hai dic hiéu mién 13 ching biéu hién hoat tinh sinh hoc duoc mong
mudn).

Cu thé hon 13, phan tir nhu vay c6 trong glycoprotein bao goém it nhét hai
chubi ning (H) va hai chudi nhe (L) nbi két v6i nhau béi cac lién két disulfua.
MB&i chudi ning gdbm mét ving (hodc mién) thay ddi cia chudi ning (trong nay
duoc viét tit 1a HCVR hoac VH) va mot vung 4n dinh coa chudi ndng. Vung bn
dinh ctia chudi ning bao gdm ba mién, CH1, CH2 va CH3. Mbi chudi nhe gbm
mot ving thay dbi ctia chudi nhe (trong nay duoc viét tit 1a LCVR hodc VL) va
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mdt ving 6n dinh cua chudi nhe. Viing 6n dinh ctia chudi nhe bao gdm mdt mién,
CL. C4c ving VH va VL c6 thé duoc chia nhé tiép thanh cac ving siéu bién,
duogc goi 1a cac ving quyét dinh tinh bd trg (CDR), nam rai rac cling v&i cc ving
duogc bao toan hon, duge goi 1 cdc ving khung (FR). Mdi VH va VL bao gdm ba
CDR va bén FR, dugc sép xép tinh tir diu tan amino t&i dau tin carboxy theo
trinh tu: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. Cic cling thay d6i cia cac
chudi ning va nhe chtra ving gin két tuong tac véi khang nguyén. Cac ving 6n
dinh cta céc khang thé c6 thé théng qua trung gian gin két ctia globulin mién dich -
vo1 cac m6 hodc céc yéu td cta vat chd, bao gém cac té bao khac nhau cua hé

mién dich (vi du, céc t& bao tac dong) va thanh phin dau tién (Clq) ctia hé théng

bd thé kinh dién.

Céc chudi ning cua globulin mién dich c6 thé dugc chia thanh ba ving
chtrc nang: vung Fd, vung ban 18, va ving Fc (phan c6 thé két tinh dugc). Ving
Fd bao gdm cac ving VH va CHI va, két hop véi chudi nhe, tao ra Fab 1a phan
gin két khang nguyén. Phan Fc quyét dinh cac chiic ning tic dong ctia globulin
mién dich, ching bao gdm, vi du, quy dinh tinh b trg va gin két vao cac thu thé
cognat Fc cta cac té bao tac dong. Ving ban 18, dugc tim thdy trong cic nhém
globulin mién dich IgG, IgA, va IgD, ¢6 tac dung lam doan chém mém déo cho
phép phin Fab dich chuyén tu do trong khong gian xung quang ving Fec. Cac
vung ban 1& khac nhau v& mit cdu truc, khac vé ca trinh ty 1in d6 dai gita cac
nhom va cac phan nhém globulin mién dich.

Theo céc nghién ctru tinh thé hoc, viing ban 1& ctia globulin mién dich c6
thé duge chi nho tiép vé mat cdu tric va theo chirc ning thanh ba viing: ban 18
trén, 161, va ban 1& dudi (Shin et al., Immunological Reviews 130:87, 1992). Ban
18 trén bao gdm céc axit amin tir ddu carboxyl ctia CHI t&i gbc dau tién trong ban
18 gi6i han su chuyén déng, néi chung gbc xystein dau tién tao ra lién két disulfua
giita hai chudi ning. Do dai ciia ving ban 18 trén tuong quan véi tinh mém déo
ctia mach cta khang thé. Ving ban 1 15i chira cac ciu disulfua gitta cdc chudi
ning. Ving ban 18 dudi lién két diu cudi amino cua, va bao gdm cac gdc trong
viing CH2. Ving 16i ban 18 cta IgG1 & ngudi chita chudi Cys-Pro-Pro-Cys ma n6

khi dugce dime héa bdi lién két disulfua tao nén octapeptit vong duge xem 1a doéng
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vai tro lam mot truc quay, nhd vay tao nén tinh mém déo. Cac thay d6i cu dang
dugc quyét dinh béi cdu triic va tinh mém déo cia ving ban 1& cta trinh tu
polypeptit ctia globulin mién dich c6 thé anh hudng t6i cac chic ning tac dong
ctia phan Fc ctia khang thé.

Thuat ngit “khang thé don dong” hogc duge st dung theo nghia thong
thudong ciia n6 dé chi khang thé thu duge tir nhom céc khéng thé gan nhu 1a dong
nhét, tirc 1a cac khang thé riéng 1é ¢ trong nhom la gidng nhau, trir cac dot bién
xuét hién trong tu nhién cé thé ma c6 thé c6 mat vai luong nho. Noéi cach khéc,
khang thé don dong 1a khang thé déng nhét thu dugc tir qué trinh ting sinh cua
mdt dong té bao (vi du cac té bao lai, cac t& bao chil c6 nhan dién hinh dugc
chuyén nhiém v6i ADN mé héa khang thé dong nhét, cic t& bao chii khong ¢
nhén dién hinh duoc bién nap v6i ADN mi héa khang thé dong nhat, v.v.), va néi
chung khac biét & chubi nang cua mdt nhom va phan nhom, va chudi nhe ctia mot
loai. Cac khang thé don dong c6 tinh dic hiéu cao chdng lai mot khang nguyén.
Hon thé nira, trai véi ché phim chira cac khang thé da dong thudng bao gdm céc
khang thé khac nhau chéng lai yéu t§ quyét dinh khac nhau, hodc epitop, thi mdi
khang thé don dong duoc dinh huéng chéng lai mot yéu td quyét dinh trén khang
nguyeén.

Trong ban mé ta nay, thudt ngit polypeptit, trinh tu polypeptit, trinh tu axit
amin, peptit va cac protein dugc gfn vao cac hop chat khang thé hodc vo trinh tur
ctia chiing ¢6 thé dugc dung hoan ddi cho nhau.

Sang ché @& cap t6i khang thé don dong, hodc dan xuit hoic doan chirc
nang co6 hoa tri hai cda nd, c6 kha ning rc ché qué trinh dime hoéa c-Met va bao
gdm chudi ning chira CDR-H1, CDR-H2 va CDR-H3 lan lugt bao gdm c4c trinh
tu axit amin SEQ ID No. 1, 2 va 3 hodc trinh tu c6 tinh tuong déng it nhat 1a 80%
sau khi sdp thang hang tbi wu véi céc trinh tw SEQ ID No. 1, 2 va 3; va chudi nhe
chita CDR-L1, CDR-L2 va CDR-L3 1an lugt bao gdm céc trinh tur axit amin SEQ
ID No. 5, 6 va 7 hodc trinh tu ¢6 tinh twong dong it nhat 1a 80% sau khi sap thang
hang t8i wu vé6i céc trinh tu SEQ ID No. 5, 6 hodc 7, khing thé nay con dugce dac

t4 & chd, né con bao gdm ving ban 1& chira trinh tir axit amin SEQ ID No. 56.
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Cu thé hon 13, sang ché @ cap t6i khang thé don dong, hodc din xuit hodc
doan chirc nang c6 hoa tri hai cia n6, nhu néu trén dugc dic ta & chd, n6 con bao
gbém ving ban 18 chira trinh tu axit amin SEQ ID No. 57.

N6i cach khac, sang ché d& cép t6i khang thé don dong, hodc dan xuit hodc
doan chirc ning c6 hoa tri hai ctia né, c6 kha ning tic ché qua trinh dime héa c-
Met va bao gém chudi ning chira CDR-H1, CDR-H2 va CDR-H3 lan lugt bao
gf”)m cac trinh tu axit amin SEQ ID No. 1, 2 va 3 hodc trinh tu é(’) tinh tuong déng
it nhét 13 80% sau khi sdp thing hang t&i uu vdi cac trinh tw SEQ ID No. 1, 2 va 3;
va chudi nhe chita CDR-L1, CDR-L2 va CDR-L3 lan lugt bao gém cic trinh tu
axit amin SEQ ID No. 5, 6 va 7 hoic trinh tu ¢6 tinh tuong ddng it nhat 1a 80%
sau khi sip thang hang t6i uu véi cac trinh tu SEQ ID No. 5, 6 hoic 7, khang thé
nay con duoc dic ta & chd, nd con bao gdm ving ban 18 chira trinh ty axit amin
SEQ ID No. 57.

Cu thé hon 14, sdng ché @é cap t61 khang thé don dong, hodc din xuit hoic
doan chirc ning c6 héa tri hai ctia n6, nwr néu trén duoce dic ta & chd, no con bao
gdm viing ban 1& chira trinh tu axit amin SEQ ID No. 21.

No6i cach khéc, sang ché ciing dé cp t6i khang thé don dong, hoic din
xuit hodc doan chirc nang c6 hoéa tri hai cda no, cd kha nang e ché qué trinh
dime hoéa c-Met va bao gém chudi ning chira CDR-HI, CDR-H2 va CDR-H3 l4n
luot bao gém cac trinh tu axit amin SEQ ID No. 1, 2 va 3 hoac trinh tu c6 tinh
tuong dong it nhat 13 80% sau khi sip thang hang t6i wu vé6i cac trinh tu SEQ ID
No. 1, 2 va 3; va chudi nhe chita CDR-L1, CDR-L2 va CDR-L3 Iin lugt bao gdm
céc trinh tu axit amin SEQ ID No. 5, 6 va 7 hodc trinh tu cé tinh tuong déng it
nhét 1a 80% sau khi sip thang hang tdi wu véi céc trinh tw SEQ ID No. 5, 6 hodc
7, khang thé nay con duoc dic ta & chd, né con bao gdm ving ban 18 chira trinh tu
axit amin SEQ ID No. 21.

Diéu r6 rang ddi v6i chuyén gia trong linh vuc k¥ thuat nay 1, cac trinh tur
ddng thuan SEQ ID No. 57 va 21 13 bao gdm trong trinh tu ddng thuin SEQ ID
No. 56.
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Bang 1

#01 [#02#03]#04]|#05[#06|#07| #08 | #09 | #10 | #11 | #12 | #13 | #14

S%QI6D X1|X2|X3| C|X5|X6|X7|X8|X9| C |X11|X12| C |X14
NO 5

SEQID| X1 |X2|X3| C |X5|X6|X7|X8|X9| C | P | P | C | P
NO 57

SFE)QID X1|X2|X3|C|X5] -|C|X8|X9| C |X11|{X12| C |X14
NO 21 '

Déi v6i SEQ ID No. 56:

X1:P,R,C, - X5:D,C, G, - X8:H, V, K, - X12: P, -
X2:K,C, R, - X6: K, C, - X9:T,C,E,P, - X14:P, T
X3:8,C, D, - - XT7:T,C, - X11: P, 1

Céac thuat ngit “cac doan chirc ning" va "cac dan xuit” s& dugc x4c dinh
chi tiét hon trong phan mé ta & dudi.

Thuat ngir cac ving CDR hoic (cac) CDR, dugc dung dé chi ving siéu
bién ctia cac chudi ning va nhe cia cdc globulin mién dich nhu dugc dinh nghia
bsi IMGT.

Hé théng danh sé don nhit IMGT dugc dinh nghia dé so sanh cic ving
thay ddi cho moi khang nguyén thu thé, kiéu chudi, hodc moi loai [Lefranc M. -P.,
Immunology Today 18, 509 (1997)/Lefranc M.-P., The Immunologist, 7, 132-136
(1999)/Lefranc, M.-P., Pommie, C, Ruiz, M., Giudicelli, V., Foulquier, E.,
Truong, L., Thouvenin-Contet, V. and Lefranc, Dev. Comp. Immunol, 27, 55-77
(2003)]. Theo hé théng danh sé don nhit IMGT, c4c axit amin dugc bao toan
thudng c6 cung vi tri, vi du, xystein 23 (Ist-CYS), tryptophan 41 (CONSERVED-
TRP), axit amin ky nudc 89, xystein 104 (2nd-CYS), phenylalanin hodc
tryptophan 118 (J-PHE hoic J-TRP). Hé théng danh s6 don nhit IMGT dua ra su
phan dinh ranh giéi d3 quy chuén cuia ving khung (FRI-IMGT: céc vi tri tir 1 t6i
26, FR2-IMGT: 39 t6i 55, FR3-IMGT: 66 t6i 104 va FR4-IMGT: 118 t6i 128) va
clia ving quyét dinh tinh b trg: CDRI-IMGT: 27 t6i 38, CDR2-IMGT: 56 t6i 65
va CDR3-IMGT: 105 t6i 117. Do céc khe hé thé hién cac vi tri bo trdng, nén céac

do dai CDR-IMGT (duoc thé hién trong cac d4u ngodc va dugc cach béi cac diu
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chdm, vi du nhu [8.8.13]) tré thanh thong tin quan trong. Hé théng danh s don
nhit IMGT duoc st dung duéi dang biéu thi dd hoa hai chidu, dugc ky hiéu la
IMGT Colliers de Perles [Ruiz, M. va Lefranc, M.-P., Immunogenetics, 53, 857-
883 (2002)/Kaas, Q. and Lefranc, M.-P., Current Bioinformatics, 2, 21-30
(2007)], va duéi dang biéu thi ciu tric 3 chiéu trong IMGT/3Dstructures-DB
[Kaas, Q., Ruiz, M. va Lefranc, M.-P., T cell receiptor and MHC structural data.
Nucl. acids. Res., 32, D208-D210 (2004)].

Tdn tai ba CDR ciia chudi ning va 3 CDR ctia chudi nhe. Thuét ngit CDR
hodc cac CDR duoc ding & ddy dé chi, tiy timg trudng hop, mot trong céc ving
nay hoac mot vai, hodc thdm chi toan bg cac vung chura phén chi yéu ctia cac gbe
axit amin c6 thé dap tmg cho 4i luc gin két ciia khang thé ddi v6i khang nguyén
hodc epitop ma n6 nhan dién.

Trong ndi dung cla sang ché, thuat ngir "phan trim tinh trong dong" giita
hai trinh tu axit nucleic hodc axit amin dé chi ty 1& phan trim cta cdc nucleotit
hodc cac gbe axit amin giéng hét nhau giita hai trinh tu can dugc so sanh, dugc
tao ra sau khi sip thing hang t&i wu, ty 1& phan trim nay hoan toan chi la s6 théng
ké va su khac nhau gifta hai trinh tu dugc phan bd mét ccah ng?lu nhién doc theo
chiéu dai cua chiing. Su so sanh gifra hai trinh ty axit nucleic hodc axit amin dugc
ﬁé]hénhthéngthudngbéngcédlsosénhcéctﬂnhtusauldﬁsépthénghﬁngrn@t
céch ti wu chung, su so sénh nay cé thé dugc thuc hién theo kiéu tirng doan hodc
bang cach st dung "cira s6 sip thang hang". Ngoai ra viéc so sanh thi cong, su
sép théng hang t8i wu céc trinh tu d so sanh c6 thé duoc thuc hién, béng thuat
toan thuét toan thiu xa cuc bd cia Smith and Waterman (1981) [Ad. App. Math.
2:482], biang thuft toan thdu xa cuc bd cia Neddleman and Wunsch (1970) [J.
Mol. Biol. 48:443], bang phuong phap tra ciru tinh ddng dang ctia Pearson and
Lipman (1988) [Proc. Natl. Acad. Sci. USA 85:2444] hoac bing phan mém may
tinh béng cach st dung cac thudt toan nay (GAP, BESTFIT, FASTA and
TFASTA trong the Wisconsin Genetics Software Package, Genetics Computer
Group, 575 Science Dr., Madison, WI, hodc b?mg phé‘ln mém so sanh BLAST NR
hoic BLAST P).
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Phén tram tinh tvong ddng giita hai trinh tu axit nucleic hozc axit amin
dugc x4c dinh bang cach so sanh hai trinh tu da sip thing hang tdi wu trong d6
trinh tu axit nucleic hodc axit amin dé so sanh c6 thé c6 cac doan bd sung hodc
cac khuyét doan so véi trinh tr d6i ching dé sip thing hang ti wu giira hai trinh
tu. Phan trim tinh tu'ong ddng duoc tinh toan bing cach xac dinh sd lugng céc vi
trf ma & d6 nucleotit hodc gbc axit amin 1 giéng hét nhau giita hai trinh tu, tot
hon 14 gitra hai trinh tu ddy du, chia sé lwong cac vi tri giéng hét nhau cho téng b
céc vi tri trong ctra s& sp thing hang va nhéan két qua v6i 100 dé thu duoc phan
tram tinh tuong ddng giira hai trinh tu.

Vi du, chuong trinh BLAST, "BLAST 2 sequences" (Tatusova et al, "Blast
2 sequences - a new tool for comparing protein va nucleotide sequences", FEMS
Microbiol, 1999, Lett. 174:247-250) c6 ban trén trang web:
http://www.ncbi.nlm.nih.gov/gorf/bl2.html, c6 thé duoc sir dung cling v&i cac
thong sb mic dinh (dic biét 1a d6i véi cac thong sb "open gap penalty": 5, va
"extension gap penalty": 2; nén dugc chon vi du 1a nén "BLOSUM 62" dugc dé
xuét bdi chuong trinh nay); phan tram tinh twong ddng gitta hai trinh tu dé so sanh
duoc tinh toan truc tiép boi chuong trinh nay.

D4 v6i trinh tyr axit amin biéu hién tinh tuong ddng it nhit 1a 80%, t&t hon
12 85%, 90%, 95% va 98% véi trinh tu axit amin ddi ching, céc vi du dugc uu
tién bao gdm c4c trinh tu chta trinh ty d6i ching, mot vai cai bién, dic biét la
doan khuyét, doan bd sung hodc doan thay thé cta it nhat mét axit amin, phﬁn cut
hodc nhd ra. Trong trudng hop thay thé mét hodc nhidu axit amin lién tiép hoic
khong lién tiép, cac phan tir thay thé duoc wu tién trong d6 céc axit amin dugc thé
dugc thay thé béi cac axit amin "twong duong". Trong nay, thuat ngit "axit amin
tuong duong” dé chi cac axit amin bét ky kiéu nhu dugc thé cho mdt trong s6 cac
axit amin cu tric nhung khong 1am cai bién céc hoat tinh sinh hoc ctia cac khang
thé tuong g va cua cac vi du tinh dac hiéu dugc xac dinh & dudi. Cac axit amin
trong duong c6 thé dugce xac dinh hodc 13 dua theo tinh trong ddng céu tric véi
c4c axit amin ma chung dugc thé hoic 1a dya theo cac két qua cia cac thir nghiém

so sanh hoat tinh sinh hoc gifta cac khang thé khac nhau ¢6 thé duoc tién hanh.
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Dé vi dy, c6 thé ké dén kha ning thay thé c6 thé duge tién hanh ma khong
]am thay dbi nhiéu vé hoat tinh sinh hoc ctia khang thé duoc cai bién tuong tmg.

Dé 1am vi du minh hoa, bang du6i ddy 2 dua ra cac kha ning thay thé co
thé c6 dugc su bao toan v& hoat tinh sinh hoc cua khang thé cai bién. T4t nhién,

© ciing c6 thé c6 thay thé nguoc trong ciing mot didu kién.

Bang 2
Goc ban dau (c4c) thay thé

Ala (A) Val, Gly, Pro
Arg (R) Lys, His
Asn (N) Gln

Asp (D) Glu

Cys (C) Ser

Gln (Q) Asn

Glu (G) Asp

Gly (G) Ala

His (H) Arg

Ile (I) Leu

Leu (L) Ile, Val, Met
Lys (K) Arg

Met (M) . Leu

Phe (F) Tyr

Pro (P) Ala

Ser (S) Thr, Cys
Thr (T) Ser

Trp (W) Tyr

Tyr (Y) Phe, Trp
Val (V) Leu, Ala

Cén phai hiéu rang sang ché khéng dé cap t6i cac khang thé & dang tu
nhién, diéu d6 c6 nghia 1a chiing khéng ¢6 trong moi truong tu nhién cta ching
ma chung ¢6 thé duge phan 1ap hodc thu duge bang cach tinh ché tir cic ngudn tur
nhién, hodc thu dugc bing cach tai td hop di truyén, hodic bang cach tong hop hoa
hoc, va sau d6 chung c6 thé chira céc axit amin khong c6 trong tu nhién nhu s&
dugc mo ta tiép dudi day.

Ciing can phai hidu 13, nhu d3 néu trén, cu thé hon sang ché dé cap t6i
khang thé don dong c6 héa tri hai kham va/hodc duge lam gidng nhu & ngudi,

hodc din xuét hodc doan chirc nang c6 hoda tri hai bét ky, c6 hoat tinh dbi khang.
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Céc khang thé ¢6 hoa tri hai theo cac giai phap k§ thuat da biét 1a cac chat chii van
hodc cac chit chu van khong hoan toan. Khang thé don dong theo sang ché, bao
gd6m ban 1& da dugc cai bién nhu néu trén, tirc 12 bao gém ving ban 1& bao gébm
trinh tu axit amin SEQ ID No. 56, 57 hoidc 21, 12 méi va dic biét 1a thé hién hoat
tinh d6i khang duogc cai thién so véi khang thé kham hodc duge 1am giéng nhu &
ngudi 224G11 khéng c6 ban 18 da dugc cai bién nhu vay nhu duoc 1am 13 trong
cac vi du dudi day.

Khac hin véi tinh trang k¥ thuit, céc tac gia sang ché da tao ra dugc hoat
tinh d6i khang dugc cai thién ma khong can cai bién formate ctia khang thé. Thuc
té 13, tinh trang k¥ thudt gin nhét cua sang ché dugc dai dién boi khang thé 5D5,
didu tit yéu 1a phai phat trién phan c6 héa tri mot cia khang thé dé tao ra hoat tinh
d6i khang. Theo sang ché nay, nho viée st dung ban 1& theo sang ché, 1an diu tién
¢6 thé tao ra dugc khang thé c6 hoéa tri hai ddy du c6 hoat tinh d6i khang cao, va
didu nay 14 hoan toan trai ngugc véi cc k§ thuat chung.

Theo mét phuong an duge wu tién, khang thé theo sang ché bao gém ving
ban 18 chira trinh tu axit min dugc chon tir nhém gém cac SEQ ID No. tir 22 t6i
28 va tir 58 t&i 72, hodc trinh tu c6 tinh twong dong it nhit 1a 80% sau khi sip
thang hang t6i wu véi cac trinh tu SEQ ID No. tir 22 t6i 28 va tir 58 t&i 72.

Pé cho rd rang hon, cac Bang 3 va 4 dudi ddy nhom lai cac trinh tu axit

amin va nucleotit c6 cic ban vé dugc uu ti€n khac nhau theo sang che.

Béang 3
SEQ Cic axit amin SEQ Nucleotit
D ID No.
No.
22 | RKCCVECPPCP 29 AGGAAGTGCTGTGTGGAGTGCCCCCCCTGCCCA

23 | PRDCGCKPCICT 30 CCCCGGGACTGTGGGTGCAAGCCTTGCATTTGTACC

24 | PKSCGCKPCICT 31 CCCAAGAGCTGTGGGTGCAAGCCTTGCATTTGTACC

25 | PKSCGCKPCICP 32 CCAAAGAGCTGCGGCTGCAAGCCTTGTATCTGTCCC

26 | PRDCGCKPCPPC 33 CCACGGGACTGTGGCTGCAAGCCCTGCCCTCCGTGT

P CCA
27 | PRDCGCHTCPPC 34 CCCAGAGACTGTGGGTGTCACACCTGCCCTCCTTGTC
P CT

28 | PKSCDCHCPPCP 35 CCCAAAAGCTGCGATTGCCACTGTCCTCCATGTCCA

Béang 4
SEQ Céc axit amin SEQ Nucleotit
ID | ID
No. No.
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58 |CKSCDKTHTCPPCP| 73 |[TGCAAGAGCTGCGACAAGACCCACACCTGTCCCCCCTGCCCT
59 |PCSCDKTHTCPPCP | 74 |CCCTGCAGCTGCGACAAGACCCACACCTGTCCCCCCTGCCCT
60 |PKCCDKTHTCPPCP| 75 |CCCAAGTGCTGCGACAAGACCCACACCTGTCCCCCCTGCCCT
61 |PKSCCKTHTCPPCP | 76 |CCTAAGAGCTGTTGCAAGACCCACACCTGTCCCCCCTGCCCT
62 |PKSCDCTHTCPPCP | 77 |CCCAAGAGCTGCGACTGCACCCACACCTGTCCCCCCTGCCCT
63 |PKSCDKCHTCPPCP| 78 |CCCAAGAGCTGCGACAAGTGCCACACCTGTCCCCCCTGCCCT
64 |PKSCDKTHCCPPCP| 79 |CCCAAGAGCTGCGACAAGACCCACTGCTGTCCCCCCTGCCCT
65 [KCDKTHTCPPCP 80 | AAGTGCGACAAGACCCACACCTGTCCCCCCTGCCCT

66 | PKSCDCHTCPPCP 81 | CCCAAGAGCTGCGACTGCCACACCTGTCCCCCCTGCCCT

67 | PKSCDCTHCPPCP 82 | CCCAAGAGCTGCGACTGCACCCACTGCCCCCCCTGCCCT

68 |PCSCKHTCPPCP 83 |CCCTGCAGCTGCAAGCACACCTGTCCCCCCTGCCCT

69 | PSCCTHTCPPCP 84 |CCTAGCTGCTGCACCCACACCTGTCCCCCCTGCCCT

70 | PSCDKHCCPPCP 85 | CCCAGCTGCGACAAGCACTGCTGCCCCCCCTGCCCT

71 | PKSCTCPPCP 86 | CCCAAGAGCTGCACCTGTCCCCCTTGTCCT

72 | PKSCDKCVECPPCP| 87 |CCCAAGAGCTGCGATAAGTGCGTGGAGTGCCCCCCTTGTCCT

Theo phuong 4n thtr nhat, khang thé s& dugc xac dinh béi trinh tu chudi

ning cia n6. Cu thé hon 13, khang thé theo sang ché, hodc mot trong so cac dan

xuat hodc cac doan chirc ning cia nd, dugce dic ta & cho, n6é bao gom chudi nang

chira it nhat mot CDR dugc chon trong s6 cac CDR bao gém cac trinh tu axit
amin SEQ ID No. tr 1 té1 3.

Céc trinh tu nay bao gdm céc trinh tr dudi day:

SEQ ID No. 1:
SEQ ID No. 2:
SEQ ID No. 3:

GYIFTAYT
IKPNNGLA
ARSEITTEFDY

Theo mdt khia canh dugc uu ti€n, khang thé theo sang ché, hodc mot trong

s& cac din xuit hodc cac doan chire ning cia nd, bao gdm chudi ning chira it nhét
mot, tot hon 12 hai, va t&t nhit 12 ba CDR dugc chon trong s6 CDR-H1, CDR-H2
va CDR-H3, trong do6:
- CDR-H1 bao gém trinh tur axit amin SEQ ID No. 1,
- CDR-H2 bao gém trinh tu axit amin SEQ ID No. 2,
- CDR-H3 bao gdm trinh tu axit amin SEQ ID No. 3.
Theo phuong an thir hai, khang thé s& duoc xac dinh béi trinh tu chudi nhe

ctia nd. Cu thé hon 13, theo khia canh cu thé tht hai cia sang ché, khéang thé, hodc

mot trong s cac dan xuat hodc cac doan chirc nang cla no, dugc dic ta & cho, nod

bao gém chudi nhe chira it nhat mot CDR duoc chon trong s6 cac CDR bao gébm

trinh tu axit amin SEQ ID No. tir 5 t6i 7.

Céc trinh tur nay bao gdm céc trinh tu dudi day:
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SEQ ID No. 5: ESVDSYANSF

SEQ ID No. 6: RAS

SEQID No.7:  QQSKEDPLT

Theo mdot khia canh dugc uu tién khac, khang thé theo sang ché, hodc mot
Hongsécécdﬁnxuﬁthoéccécdoanchﬁcnéngcﬁané;baogﬁn10hu5inh¢chﬁait
nhit mot, tbt hon 13 hai, va tbt nhét 12 ba CDR dugc chon trong s CDR-L1,
CDR-L2 va CDR-L3, trong d6: |

- CDR-L1 bao gdm trinh tu axit amin SEQ ID No. 5,

- CDR-L2 bao gbm trinh ty axit amin SEQ ID-No. 6,

- CDR-L3 bao gém trinh tu axit amin SEQ ID No. 7.

Dong té bao lai & chudt c6 kha ning tiét cac khang thé don dong theo séng
ché, dic biét 1a cac té bao lai ¢ nguén géc tir chudt, da dugc ndp luu &§ CNCM
(Institut Pasteur, Paris, France) ngay 03/14/2007 v6i s6 hiéu CNCM 1-3731.

Trong Phin mé ta nay, IgGl 1a dugc wu tién dé c6 dugc chirc ning tac
dong, va tot nhit 1a ADCC va CDC.

Chuyén gia trong linh vuc s€ thira nhan rang chirc ning tic dong bao gbm,
vi du, gén két Clq; doc tinh té bao phu thudc bd thé (CDC); gan két thu thé Fc;
doc tinh té bao do té bao phu thudc khang thé gay ra (ADCC); qud trinh thuc bao;
va qué trinh didu hoa giam cua thu thé bé mat té bao (vi du thu thé té bao B;
BCR).

Céc khang thé theo sang ché, tét hon 1a cac khang thé don dong dic hiéu,
dic biét 1a cac khang thé c6 ngudn gbe tir chudt, kham hodc dugc lam gidng nhu y
ngudi, c6 thé thu dugc theo cac phuong phép chuin ma chuyén gia trong linh vuc
k¥ thuét nay da biét.

No6i chung, @ diéu ché cac khang thé don dong hoic cic din xuit hoic
doan chirc nang ciia chung, dic biét 1a c6 ngudn gde tir chudt, c¢6 thé st dung k¥
thuit dugc moé td mot cach cu thé trong an phém the manual “Antibodies”
(Harlow and Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor
Laboratory, Cold Spring Harbor NY, pp. 726, 1988) hodc k¥ thuét diéu ché tir té
bao lai dugc mo ta trong 4n phém Kohler and Milstein (Nature, 256:495-497,
1975).
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Céc khang thé don dong theo sang ché c6 thé thu duoc, vi dy, tir té bao
dong vat dugc gay mién dich khang c-Met, hodc mdt trong sb cac doan cta nod
chira epitop dugc nhan biét mot cach ddc hiéu béng cac khéang thé don dong theo
sang ché. Tt hon, néu c-Met nay, hodc mat trong s6 cac doan ciia no, c¢6 thé duge
tao ra theo cdc phuong phap théng thudong, bang cach tai to hop di truyén di tir
trinh ty axit nucleic c6 trong trinh twy ADN bd tro ma hoa c-Met hoic béng cach
tdng hop peptit di tir trinh ty axit amin c6 trong trinh tu peptit ciia c-Met.

Céc khang thé don dong theo sang ché co thé, vi du, duoc tinh ché trén cot
ai luc, trén d6 c-Met hodc mot trong s6 cac doan cua no chira epitop dugc nhan
biét mot cach dic hiéu béi cac khang thé don dong theo sang ché da dugc cb dinh
trude d6. Cu thé hon, cac khang thé don dong nay c6 thé duoc tinh ché bang sic
ky trén protein A va/hoic G, sau d6 c6 hodc khong c6 budc sic ky trao ddi ion
nhim muc dich khir bé tap chét protein con lai cling nhu ADN va LPS, ban than
n6 sau d6 can hodc khéng cin ¢ bude sic ky loai trir trén gel Sepharoza ™ dé khir
b6 cac két tu tiém nang do su c¢6 mit cia cic dime hodc multime khac. Theo
phuong dm dugc vu ti€n hon nita, tat ca cac k¥ thuat nay co thé dugc st dung mot
cédndéngthbihoéclénluqt

Tét hon néu khang thé theo sang ché, hoic din xuét hodc doan chirc ning
¢6 hoa tri hai cta no, 1 khang thé kham.

Thuat ngir khang thé kham duoc du dinh dé chi khang thé chia ving
(chudi nhe va chudi ning) thay ddi tu nhién thu dugc tir khang thé ctia cac loai da
néu két hop véi cac ving én dinh ctia chudi nhe va chudi ning ciia khang thé ctia
cac loai khac so véi loai cac loai dd néu nay (vi du chudt nhit, ngua, tho, cho, bo,
ga, v.v.).

Céc khang thé hodic cac doan cua chung thudc loai kham theo séng ché ¢co
thé duoc didu ché bang cach sir dung k¥ thut tai td hop di truyén. Vi du, khang
thé kham c6 thé duogc tao ra bang cach tao dong ADN tai t6 hop chira gen khéi
diu va trinh tu ma hod ving thay ddi ctia khang thé don dong khong phai ngudi,
dac biét 1a chudt, theo sang ché va trinh ty m3 hoa vung 4n dinh coa khéng thé
ngudi. Khang thé kham theo sang ché dugc ma hoa béi gen téi t hop nhu vy sé

13, vi du, thé kham chudt nhit-ngudi, tinh dic hidu ciia khang thé nay dugc xéac
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dinh b6i ving thay dbi thu dugc tir ADN chudt va isotyp ctia né dugc xac dinh
b6i ving 6n dinh thu duoc tir ADN ngudi. Ddi véi cac phuong phép didu ché cac
khang thé kham, c6 fhé tham khao cac 4n pham Verhoeyn et al. (BioEssays, 8:74,
1988), Morrison et al. (Proc. Natl. Acad. Sci. USA 82:6851-6855, 1984) hodc US
4,816,567 ching han.

Cu thé hon 1a, khang thé néu trén, hodc doan chirc nang hodc dn xuét cia
no, chira ving thay déi ciia chudi ning loai kham c6 trinh tu bao gom trinh tur axit
amin SEQ ID No. 46 hofc trinh tu ¢6 tinh twong dong it nht 1a 80% sau khi sap
thang hang t6i wu véi trinh tw SEQ ID No. 46.

SEQ ID No. 46: EVQLQQSGPELVKPGASVKISCKTSGYIFTAYTMHWVRQS
LGESLDWIGGIKPNNGLANYNQKFKGKATLTVDKSSSTAYMDLRSLTSED
SAVYYCARSEITTEFDYWGQGTALTVSS

Cu thé hon 13, khang thé néu trén, hodc doan chirc nang hodc din xuét cia
no, chira vung thay dbi cta chudi nhe loai kham c¢6 trinh tu bao gﬁ‘)m trinh tu axit
amin SEQ ID No. 47 hoic trinh tu ¢6 tinh twong ddng it nhat 12 80% sau khi sip
thing hang ti wu vé6i trinh tu SEQ ID No. 47.

SEQ ID No. 47: DIVLTQSPASLAVSLGQRATISCRASESVDSYANSFMHWY
QQKPGQPPKLLIYRASNLESGIPARFSGSGSRTDFTLTINPVEADDVATYYC
QQSKEDPLTFGSGTKLEMKR

Cu thé hon 13, mot khang thé dugc wu tién, hoic dan xuét hodc doan chirc
nang c6 hoa tri hai ctia n6, theo sang ché va dugc dit tén 1a [224G11] [IgG2chim],
chtra ving thay déi ciia chudi niang bao gdm trinh tu axit amin SEQ ID No. 46,
ving thay dbi ctia chudi nhe bao gdm trinh tu axit amin SEQ ID No. 47, va ving
ban 18 bao gdm trinh ty axit amin SEQ ID No. 22.

Trong Phin mé ta ndy, viéc sir cac diu ngodic vudng 1a khong bat bude va,
xem nhu mdt vi du, sy vién dan d&én [224G11] [IgG2chim] phai dugc xem 14
trong tu nhu 224G11IgG2chim. Theo cach hiéu nhu véy, dé biéu thi ring khang
thé 14 khang thé & chudt, thuit ngit chudt hodc chit cai m c6 thé duoc thém vao; dé
biéu thi khang thé 12 khang thé kham, thu4t ngir kham hoic chit céi ¢ c6 thé dugc
thém vao va; dé biéu thi ring khang thé 1 khang thé duoc 1am gidng nhu & ngudi,

thuat ngir ngudi, cac chir viét tit hz, Hz hodc chir ci h ¢6 thé dugc thém vao. Nhur
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mot vi du, khang thé kham 224G 11gG2 c6 thé dugc viét 1a ¢224G111gG2,
c224G11[IgG2], c[224G11]IgG2, c[224G11][IgG2], 224G111gG2chim,
224G11[IgG2chim], [224G11]IgG2chim hodc [224G11][IgG2chim].

Theo mot khia canh khac, mot khang thé dugc wu tién, hodc din xuit hoic
doan chirc ning c6 héa tri hai ciia nd, theo sang ché va duge dit tén 1a [224G11]
[TH7chim], chtra ving thay ddi ciia chudi ning bao gdm trinh tu axit amin SEQ
ID No. 46, ving thay dbi ctia chudi nhe bao gdm trinh tu axit amin SEQ ID
No. 47, va ving ban 1& bao gf“)m trinh tu axit amin SEQ ID No. 28.

Trong Phéan mé ta nay, su vién dan t6i TH7 phéi dugc xem la tuong tu nhu

' C7A6-9 hodc TH7C7A6-9. Ky hiéu A dé chi sy mét doan.

Theo mdt khia canh khac, mdt khang thé dugc wu tién, hodc dan xudt hoic
doan chitc nang c6 hoa tri hai cda n6, theo sang ché va duoc dat tén 1a [224G11]
[MHchim], chta ving thay ddi ctia chudi ning bao gbm trinh tu axit amin SEQ
ID No. 46, ving thay dbi cia chudi nhe bao gbém trinh tu axit amin SEQ ID
No. 47, va viung ban 1& bao gf‘)m trinh tu axit amin SEQ ID No. 23.

Theo mét khia canh khéac. mot khang thé dugc wu tién, hodc din xuit hoic
doan chtrc ndng c6 hoa tri hai cda no6, theo sang ché va dugc dat tén 1a [224G11]
[MUP9Hchim], chtta ving thay dbi cta chudi ning bao gdm trinh ty axit amin
SEQ ID No. 46, ving thay dbi ctia chudi nhe bao goém trinh ty axit amin SEQ ID
No. 47, va ving ban 18 bao gém trinh tir axit amin SEQ ID No. 26.

Theo mdt khia canh khac, mét khang thé dugc wu tién, hodc dan xuét hoic
doan chirc nang c6 hoa tri hai cta no6, theo sang ché va duoc dit tén 1a [224G11]
[MMCHchim], chira ving thay di ctia chudi ning bao gém trinh ty axit amin
SEQ ID No. 46, vung thay ddi cta chudi nhe bao g(‘Sm trinh tu axit amin SEQ ID
No. 47, va ving ban 18 bao gé)m trinh tu axit amin SEQ ID No. 24.

Theo mdt khia canh khac, mdt khéng thé dugc uu tién, hodc din xuit hoic
doan chirc nang c6 hoa tri hai cia n6, theo sang ché va dugc dat tén 1a [224G11]
[C1], chira ving thay d6i cua chudi ning bao gbm trinh tw axit amin SEQ ID No.
46, ving thay ddi cua chudi nhe bao gém trinh tu axit amin SEQ ID No. 47, va
ving béan 18 bao gdm trinh ty axit amin SEQ ID No. 58.
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Theo mdt khia canh khéac, mot khang thé duoc uu tién, hodc din xuét hodc
doan chtrc nang c6 hoéa tri hai ctia n6, theo sang ché va duoc dit tén la [224G11]
[C2], chira ving thay ddi cta chudi ning bao gbm trinh ty axit amin SEQ ID No.
46, vung thay ddi cua chudi nhe bao gém trinh tu axit amin SEQ ID No. 47, va
ving ban 1& bao gdm trinh tir axit amin SEQ ID No. 59.

Theo mdt khia canh khéac, mot khang thé dugc wu tién, hodc din xuit hoic
doan chirc nang c6 hoéa tri hai clia n6, theo sang ché va dugc dit tén 1a [224G11]
[C3], chta ving thay dbi ctia chudi nang bao gbm trinh ty axit amin SEQ ID No.
46, ving thay ddi cta chudi nhe bao g0m trinh tu axit amin SEQ ID No. 47, va
ving ban 18 bao gdm trinh tu axit amin SEQ ID No. 60.

Theo mot khia canh khéac, mot khang thé dwoc wu tién, hodc din xuét hoic
doan chic nang c6 hoéa tri hai ctia n6, theo sang ché va duoc dit tén 1a [224G11]
[C5], chua ving thay dbi cia chudi ning bao gdm trinh tur axit amin SEQ ID No.
46, ving thay ddi cua chudi nhe bao gdm trinh tur axit amin SEQ ID No. 47, va
ving ban 18 bao gdm trinh tyr axit amin SEQ ID No. 61.

Theo mdt khia canh khac, mét khang thé duoc wu tién, hoic dan xuit hodc
doan chirc nang c6 hoa tri hai cia no, theo sang ché va duoc dit tén 1a [224G11]
[C6], chtra ving thay dbi ciia chudi ning bao gdm trinh tir axit amin SEQ ID No.
46, vung thay dbi cua chudi nhe bao gém trinh tu axit amin SEQ ID No. 47, va
ving ban 18 bao gdm trinh ty axit amin SEQ ID No. 62.

Theo mot khia canh khac, mot khang thé dugc wu tién, hodc din xuét hoic
doan chirc nang c6 hoa tri hai cda no, theo sang ché va duoc dit tén 1a [224G11]
[C7], chta ving thay dbi ciia chudi ning bao gdm trinh tir axit amin SEQ ID No.
46, ving thay dbi cta chudi nhe bao gém trinh tr axit amin SEQ ID No. 47, va
ving béan 1& bao gdm trinh tr axit amin SEQ ID No. 63.

Theo mét khia canh khac, mét khang thé duoc wu tién, hodc dan xuét hodc
doan chtic nang c6 hoéa tri hai cua nd, theo sang ché va duoc dit tén 1a [224G11]
[C9], chira ving thay dbi cta chudi ning bao gdm trinh tir axit amin SEQ ID No.
46, ving thay ddi ctia chudi nhe bao gdm trinh tu axit amin SEQ ID No. 47, va
viing ban 1 bao gdm trinh tu axit amin SEQ ID No. 64.
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Theo mdt khia canh khac, mot khang thé duoc vu tién, hoic dan xuét hodc
doan chtrc ning c6 hoa tri hai cua no, theo sang ché va duoc dit tén 1a [224G11] [
A1-3], chira ving thay dbi ctia chudi nang bao gdm trinh tu axit amin SEQ ID No.
46, vung thay ddi cta chudi nhe bao gff)m trinh tu axit amin SEQ ID No. 47, va
ving ban 18 bao gdm trinh tu axit amin SEQ ID No. 65.

Theo mdt khia canh khac, mot khang thé duoc wu tién, hoic dan xuét hoic
doan chirc nang c6 hoéa tri hai cia nd, theo sang ché va duoc dit tén 1a [224G11]
[C7A6], chtra ving thay d6i cia chudi ning bao gdm trinh tu axit amin SEQ ID
No. 46, ving thay ddi ctia chudi nhe bao gbm trinh tir axit amin SEQ ID No. 47,
va viing ban 1& bao gdm trinh tyr axit amin SEQ ID No. 66.

Theo mdt khia canh khéac, mot khang thé duoc uvu tién, hoic dan xuét hodc
doan chirc nang c6 hoa tri hai ctia no, theo sdng ché va duoc dit tén 1a [224G11]
[C6A9], chira ving thay ddi ctia chudi ning bao gbm trinh tu axit amin SEQ ID
No. 46, ving thay ddi cia chudi nhe bao gdm trinh tir axit amin SEQ ID No. 47,
va ving ban 1& bao gdm trinh tu axit amin SEQ ID No. 67.

Theo mot khia canh khic, mot khang thé duoc wu tién, hodc din xuit hozc
doan chirc ndng c6 hoa tri hai ciia nd, theo séng ché va dugc dit tén 1a [224G11]
[C2A5-7], chira ving thay ddi ctia chudi ning bao gdm trinh ty axit amin SEQ ID
No. 46, ving thay dbi ctia chudi nhe bao gdm trinh tr axit amin SEQ ID No. 47,
va ving ban 1& bao gdm trinh ty axit amin SEQ ID No. 68.

Theo mot khia canh khac, mot khéng thé duoc vu tién, hodc dan xuét hoic
doan chtc nang c6 hoéa tri hai cia nd, theo sang ché va dugc dat tén 1a [224G11]
[C5A2-6], chira ving thay ddi ctia chudi ning bao gbm trinh tu axit amin SEQ ID
No. 46, ving thay dbi cta chudi nhe bao gdm trinh tu axit amin SEQ ID No. 47,
va ving ban 18 bao gdm trinh tir axit amin SEQ ID No. 69.

Theo mot khia canh khéac, mot khang thé dugc uvu tién, hodc din xuét hodc
doan chic nang c6 hoéa tri hai cia nd, theo sang ché va duoc dat tén 1a [224G11]
[C9A2-7], chira ving thay ddi ctia chudi ning bao gdm trinh ti axit amin SEQ ID
No. 46, ving thay ddi ciia chudi nhe bao gdm trinh tw axit amin SEQ ID No. 47,
va vung ban 18 bao gém trinh tu axit amin SEQ ID No. 70.
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Theo mdt khia canh khac, mot khang thé dugc wu tién, hoic din xuét hodc
doan chirc ning c6 héa tri hai cia n6, theo sang ché va duge dit tén 1a [224G11] [
A5-6-7-8], chira ving thay ddi ctia chudi ning bao gdm trinh tu axit amin SEQ ID
No. 46, ving thay ddi ctia chudi nhe bao gdém trinh tu axit amin SEQ ID No. 47,
va ving ban 18 bao gdm trinh tr axit amin SEQ ID No. 71.

Theo mot khia canh khac, mot khang thé dugc wu tién, hoic dan xuét hodc
doan chtic nang c6 hoa tri hai cia nd, theo sang ché va dugc dat tén 1a [224G11]
[1gG1/IgG2], chtra ving thay dbi ctia chudi ning bao gdm trinh tu axit amin SEQ
ID No. 46, ving thay dbi ciia chudi nhe bao gdm trinh tu axit amin SEQ ID
No. 47, va viing ban 18 bao gdm trinh tu axit amin SEQ ID No. 72.

Tét hon néu khang thé theo sang ché, hodc din xuét hodc doan chiic ning
c¢6 hoa tri hai ctia n6, 1 khang thé & nguoi.

Thuat ng@t “khang thé & ngudi” bao gdm tit ca cac khang thé c6 mét hoic
nhiéu ving thay d6i va ving 6n dinh c¢6 ngudn gdc tir cic trinh tu globulin mién
dich & nguoi. Theo mot phuong 4n dugce uu tién, tat ca cac mién (hodc ving) thay
doi va n dinh c6 ngudn gbc tir trinh tw globulin mién dich & ngudi (khang thé &
ngudi c6 do diy du). N6i cach khac, n6 bao gdm khang thé bit ky cac cac ving
thay déi va én dinh (néu c6 mit) c6 ngudn gbc tir cac trinh tu globulin mién dich
ctia dong té bao gbc mam & ngudi, tirc 1a ¢6 trinh ty axit amin twong Gng véi trinh
tu ctia khang thé dugc tao ra bdi ngudi va/hodc duge tao ra bang cach sir dung k¥
thuat bit ky dé tao ra cac khang thé & ngudi di biét boi chuyén gia trong linh vuc
kg thuat nay.

Theo mét phuong 4n, cac khang thé don dong & ngudi dugc tao ra boi
dong t& bao lai bao gdm té bao B dugc tao ra tir dong vat khong phai nguoi
chuyén gen, vi du, chudt chuyén gen, c6 hé gen bao gém a gen chuyén chudi ning
& ngudi va gen chuyén chudi nhe & ngudi da dung hop véi té bao da lam bAt tir.

Mot vi du vé chudt chuyén gen nhu vay, 1a co thé ké dén XENOMOUSE™
dong chudt nhét dugce tao ra bang k¥ thuat di truyén bao gdm cac doan 16n ctia cac
locus globulin mién dich & ngudi va su thiét hut vé su san xuit khang thé & chuot
nhdt (Green at al., 1994, Nature Genetics, 7:13-21). XENOMOUSE™ san xuét

kho céc khang thé ddy du & ngudi gidng nhu ngudi truéng thanh, va tao ra céc
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khang thé don dong & nguoi khang nguyén dic hidu. Su san xuét tht hai cia
XENOMOUSE™ chira khoang 80% kho khang thé & ngudi (Green & Jakobovits,
1998, J. Exp. Med., 188:483-495).

K§ thuat khac bit ky da biét ddi v6i chuyén gia trong linh vuc k§ thuat
nay, nhu k§ thuit phage display, ciing ¢6 thé duoc st dung dé tao ra khang thé &
ngudi theo sang ché.

Tét hon néu khéng thé theo sang ché, hodc dan xuét hoic doan chirc ning
¢6 hoa tri hai cta no, 1a khang thé dugc 1am gidng nhu & ngudi.

Thuét ngit "khéng thé duge 1am gibng nhu & nguoi" dugc du dinh dé chi
khang thé chtra cac ving CDR thu dugc tir khang thé ¢6 ngudn gdc khong phai
ngudi, cac phin khic ciia phén tir khang thé thu dugc tir mot (hodc tir mot )
khang thé nguoi. Ngoai ra, mot s6 gbc ciia cac doan khung (duoc goi 1a FR) ¢
thé duge cai bién dé bao toan ai luc gén két (Jones et al., Nature, 321:522-525,
1986; Verhoeyen et al., Science, 239:1534-1536, 1988; Riechmann et al., Nature,
332:323-327, 1988).

Khang thé dugc 1am giéng nhu & ngudi theo sang ché hodc cac doan cia
chung c6 thé dugce diéu ché bang cac k§ thuat ma chuyén gia trong linh vuc k¥
thuét nay da biét ( vi du nhu cac k§ thuat dugc mo ta trong 4n phdm Singer et al.,
J. Immun. 150:2844-2857, 1992; Mountain et al., Biotechnol. Genet. Eng. Rev.,
10: 1-142, 1992; hodc Bebbington et al., Bio/Technology, 10:169-175, 1992).

Mot phuong phép 1am gibng nhu & nguoi khac 1 da duge chuyén gia trong
linh vuc k§ thuit nay biét dén, vi du, phuong phap “ghép CDR” dugc Protein
Design Lab (PDL) mé ta trong cac don yéu cau cap patent sé EP 0 451261, EP 0
682 040, EP 0 9127, EP 0 566 647 hoic US 5,530,101, US 6,180,370, US
5,585,089 va US 5,693,761. Ciing c6 thé ké dén cac don yéu cdu cp patent sau:
US 5,639,641; US 6,054,297; US 5,886,152 va US 5,877,293.

Cu thé hon 13, khang thé néu trén, hodc doan chirc ning hoic dan Xuét cla
né, chtra ving thay dbi ciia chudi niang dugc 1am giéng nhu & ngudi c6 trinh tu
bao gdm trinh tir axit amin SEQ ID No. 4 hodc trinh tu ¢6 tinh trong dong it nhét
12 80% sau khi sap thang hang t6i uu véi trinh tw SEQ ID No. 4.

SEQ ID No. 4: QVQLVQSGAEVKKPGASVKVSCKASGYIFTAYTMHWVRQ
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APGQGLEWMGWIKPNNGLANYAQKFQGRVTMTRDTSISTAYMELSRLRS
DDTAVYYCARSEITTEFDYWGQGTLVTVSS

Cu thé hon 13, khéang thé néu trén, hoic doan chirc nang hodc dan xuét cua
n6, chira ving thay déi ciia chudi nhe dugc lam gidng nhu & ngudi duge chon tir
nhém gdm céc trinh tu bao gdm céc trinh tu axit amin SEQ ID No. 8, 9 hoic 10
hoic trinh tu ¢6 tinh trong ddng it nhét 1a 80% sau khi sip thing hang t&i wu vai
trinh tu SEQ ID No. 8, 9 hodc 10.

SEQ ID No. 8: DIVLTQSPDSLAVSLGERATINCKSSESVDSYANSFMHWYQ
QKPGQPPKLLIYRASTRESGVPDRFSGSGSRTDFTLTISSLQAEDVAVYYC
QQSKEDPLTFGGGTKVEIKR

SEQ ID No. 9: DIVMTQSPDSLAVSLGERATINCKSSESVDSYANSFMHWY
QQKPGQPPKLLIYRASTRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYY
CQQSKEDPLTFGGGTKVEIKR

SEQ ID No. 10: DIVMTQSPDSLAVSLGERATINCKSSESVDSYANSFLHWY
QQKPGQPPKLLIYRASTRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYY
CQQSKEDPLTFGGGTKVEIKR

Cu thé hon 13, mot khang thé duoc wu tién, hodc dan xuét hodc doan chirc
ning c6 héa tri hai ciia né, theo sang ché va duge dat tén 1a [224G11] [IgG2Hz1],
chira ving thay ddi cta chudi ning bao gbm trinh ty axit amin SEQ ID No. 4,
ving thay d6i ctia chudi nhe bao gdm trinh tu axit amin SEQ ID No. 8, va viing
ban 18 bao gbm trinh tur axit amin SEQ ID No. 22.

Theo mdt khia canh khac, mot khang thé duoc uu tién, hodc dan XUAt hodc
doan chtrc ning c6 héa tri hai ctia no, theo sang ché va dugc dit tén 1a [224G11]
[IgG2Hz2], chtra ving thay di cta chudi ning bao gdm trinh tu axit amin SEQ
ID No. 4, ving thay di ctia chudi nhe bao gdm trinh tir axit amin SEQ ID No. 9,
va viing ban 1& bao gdm trinh tr axit amin SEQ ID No. 22.

Theo mot khia canh khac, mdt khang thé dugc wu tién, hodc din xuét hoic
doan chirc nang c6 hda tri hai cia nd, theo sang ché va duoc dat tén 1a [224G11]
[IgG2Hz3], chtra ving thay dbi ctia chudi ning bao gdm trinh ti axit amin SEQ
ID No. 4, ving thay ddi cta chudi nhe bao gdm trinh tir axit amin SEQ ID No. 10,
va viing ban 18 bao gdm trinh tr axit amin SEQ ID No. 22.
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Theo mdt khia canh khac, mot khang thé dugc wu tién, hodc din xuét hodc
doan chirc nang c6 hoéa tri hai cia nd, theo sang ché va dugc dit tén 1a [224G11]
[TH7Hz1], chira vung thay ddi cua chudi nang bao gém trinh tu axit amin SEQ ID
»No. 4, vung thay ddi cia chudi nhe bao gém trinh tu axit amin SEQ ID No. 8, va
ving ban 18 bao gdm trinh tur axit amin SEQ ID No. 28.

Theo mot khia canh khac, mdt khang thé dugc uvu tién, hodc dan xuét hodc
doan chic nang c6 hoa tri hai cua nod, theo sang ché va dugce dit tén 13 [224G11]
[TH7z2], chita ving thay di ctia chudi ning bao gdm trinh tu axit amin SEQ ID
No. 4, vung thay.déi cta chudi nhe bao g@)m trinh tu axit amin SEQ ID No. 9, va
viing ban 18 bao gdm trinh t axit amin SEQ ID No. 28.

Theo mot khia canh khac, mot khang thé duoc uu tién, hoic dan xuét hodc
doan chic nang cé hoa tri hai cua nod, theo sang ché va duoc dit tén 1a [224G11]
[TH7HZ3], chira ving thay ddi ctia chudi ning bao gdm trinh tur axit amin SEQ ID
No. 4, ving thay dbi ciia chudi nhe bao gém trinh tu axit amin SEQ ID No. 10, va
viing ban 18 bao gdm trinh ty axit amin SEQ ID No. 28. ‘

Theo mot khia canh khac, cac khéng thé theo sang ché c6 thé dugc mé ta
bdi toan bo cac chudi ning va nhe ciia chiing, mot cach tuong tng.

Vi du, khang th8 [224G11] [IgG2chim] theo sang ché chira chudi ning day
di bao gdm trinh tu axit amin SEQ ID No. 50, hoic trinh tu ¢6 tinh tuong dong it
nhét 13 80% sau khi sfp thing hang t6i wu véi trinh tw SEQ ID No. 50, va chudi
nhe déy da bab gém trinh tu axit amin SEQ ID No. 52, hoac trinh tu c6 tinh tuong
ddng it nhat 12 80% sau khi sdp thing hang i wu véi trinh tw SEQ ID No. 52.

Mot vi du khéc, khang thé [224G11] [TH7chim] theo sang ché chira chudi
nang déy du bao gém trinh tu axit amin SEQ ID No. 51, hodc trinh tu c6 tinh
twong ddng it nhit 1a 80% sau khi sip thing hang t8i wu véi trinh ty SEQ ID No.
51, va chubi nhe dﬁy du bao gém trinh tu axit amin SEQ ID No. 52, hodc trinh tu
¢6 tinh trong ddng it nhat 12 80% sau khi sip thiang hang t61 rru véi trinh tr SEQ
ID No. 52.

Mot vi du khéc, khang thé [224G11] [C1] theo sang ché chira chudi ning
ddy di bao gdm trinh tu axit amin SEQ ID No. 88, hodc trinh tu c6 tinh tuong
ddng it nhét 13 80% sau khi sip thang hang tdi wu véi trinh tw SEQ ID No. 88, va
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chudi nhe diy du bao gdm trinh tu axit amin SEQ ID No. 52, hoic trinh tu c6 tinh
trong ddng it nhét 12 80% sau khi sip thing hang téi wu véi trinh tw SEQ ID No.
52.

Mot vi du khéc, khang thé [224G11] [C2] theo sang ché chira chudi ning
diy du bao gdm trinh tu axit amin SEQ ID No. 89, hoic trinh tr ¢6 tinh tuong
ddng it nhat 12 80% sau khi sdp thang hang tdi wu véi trinh tr SEQ ID No. 89, va
chudi nhe dfiy da bao gém trinh tu axit amin SEQ ID No. 52, hodc trinh tu ¢6 tinh
trong ddng it nhét 1a 80% sau khi sip thang hang tdi wu véi trinh tw SEQ ID No.
52.

Mot vi du khéc, khang thé [224G11] [C3] theo sang ché chira chudi ning
diy du bao gdm trinh tu axit amin SEQ ID No. 90, hoic trinh tu c6 tinh tuong
ddng it nhét 14 80% sau khi sip thing hang tdi wu véi trinh ty SEQ ID No. 90, va
chudi nhe dﬁy du bao gém trinh tu axit amin SEQ ID No. 52, hodc trinh tu c6 tinh
trong ddng it nhét 1a 80% sau khi sip thing hang t6i wu véi trinh tu SEQ ID No.
52.

Mot vi du khéc, khang thé [224G11] [C5] theo sang ché chira chudi ning
ddy da bao gdm trinh tu axit amin SEQ ID No. 91, hoidc trinh tu ¢6 tinh tuong
ddng it nhét 12 80% sau khi sdp thing hang t6i wu véi trinh tw SEQ ID No. 91, va
chudi nhe déy du bao gém trinh tu axit amin SEQ ID No. 52, hodc trinh tu c6 tinh
twrong ddng it nhét 1a 80% sau khi sip thang hang t6i wu véi trinh tw SEQ ID No.
52. _

Mot vi du khéc, khang thé [224G11] [C6] theo sang ché chira chudi ning
diy du bao gdm trinh tu axit amin SEQ ID No. 92, hoic trinh tu c6 tinh twong
ddng it nhit 1a 80% sau khi sip thing hang t&i wu véi trinh ty SEQ ID No. 92, va
chudi nhe dﬁy du bao gém trinh tu axit amin SEQ ID No. 52, hodc trinh tu ¢6 tinh
trong ddng it nhit 1a 80% sau khi sip thing hang t6i uu véi trinh tw SEQ ID No.
52.

Mot vi du khéc, khang thé [224G11] [C7] theo sang ché chira chudi ning
ddy da bao gdm trinh tu axit amin SEQ ID No. 93, hoic trinh tu c6 tinh twong
ddng it nhit 13 80% sau khi sip thing hang t&i wu véi trinh tu SEQ ID No. 93, va
chudi nhe day du bao gém trinh tu axit amin SEQ ID No. 52, hoac trinh ty ¢6 tinh
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trong ddng it nhét 12 80% sau khi sip thang hang t6i wu véi trinh tw SEQ ID No.
52.

Mot vi du khéc, khang thé [224G11] [C9] theo sang ché chira chudi ning
d?ly du bao gf“)m trinh tu axit amin SEQ ID No. 94, hodc trinh tu ¢6 tinh tuong
ddng it nhit 12 80% sau khi sap thang hang tdi wru véi trinh tw SEQ ID No. 94, va
chudi nhe dé‘ly dua bao gém trinh tu axit amin SEQ ID No. 52, hodc trinh tu c6 tinh
twong ddng it nhét 1a 80% sau khi sdp thing hang t&i wu véi trinh tw SEQ ID No.
52.

Mot vi du khac, khang thé [224G11] [Al1-3] theo sang ché chira chudi ning
diy du bao gdm trinh tu axit amin SEQ ID No. 95, hoic trinh tu c6 tinh twong
ddng it nhat 12 80% sau khi sdp thang hang t&i wu véi trinh ty SEQ ID No. 95, va
chudi nhe déy dua bao gém trinh tu axit amin SEQ ID No. 52, hodc trinh tu c¢6 tinh
twrong ddng it nhét 12 80% sau khi sip thang hang t6i wu véi trinh tw SEQ ID No.
52.

Mot vi du khéac, khang thé [224G11] [C7A6] theo sang ché chia chudi
nang déy da bao gém trinh tu axit amin SEQ ID No. 96, hodc trinh tu c6 tinh
tuong dong it nhit 1a 80% sau khi sip thing hang t6i wu véi trinh tw SEQ ID No.
96, va chudi nhe déy dua bao gém trinh tu axit amin SEQ ID No. 52, hodc trinh tu
¢6 tinh twong dong it nhét 1a 80% sau khi sip thing hiang t61 wu voi trinh tu SEQ
ID No. 52.

Mot vi du khac, khang thé [224G11] [C6A9] theo sang ché chira chudi
nang dﬁy da bao gém trinh ty axit amin SEQ ID No. 97, hodc trinh tu c6 tinh
twrong ddng it nhét 1a 80% sau khi sap thing hang t&i wu véi trinh tw SEQ ID No.
97, va chudi nhe dﬁy da bao gém trinh tu axit amin SEQ ID No. 52, hoac trinh tu
¢6 tinh tuong ddng it nhit 1a 80% sau khi sdp thing hang t6i wu véi trinh twr SEQ
ID No. 52.

Mot vi du khéc, khang thé [224G11] [C2A5-7] theo sang ché chira chudi
ning diy du bao gbm trinh tu axit amin SEQ ID No. 98, hoic trinh tu c6 tinh
twong ddng it nhét 12 80% sau khi sip thing hang t6i wu véi trinh tr SEQ ID No.
98, va chudi nhe d?ly dua bao gém trinh tu axit amin SEQ ID No. 52, hoac trinh tu
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c6 tinh turong ddng it nhét 12 80% sau khi sdp thang hang tdi wu véi trinh tu SEQ
ID No. 52.

Mot vi du khac, khang thé [224G11] [C5A2-6] theo sang ché chira chudi
nang déy da bao gém trinh tu axit amin SEQ ID No. 99, hodc trinh tu c6 tinh
tuong ddng it nhét 1a 80% sau khi sip thang hang tbi wu véi trinh tw SEQ ID No.
99, va chudi nhe diy du bao gdm trinh ty axit amin SEQ ID No. 52, hoic trinh tur
c6 tinh turong ddng it nhét 12 80% sau khi sdp thang hang ti wu véi trinh tr SEQ
ID No. 52.

Mot vi du khéc, khang thé [224G11] [C9A2-7] theo sang ché chita chudi
ning ddy du bao gdm trinh ty axit amin SEQ ID No. 100, hoic trinh tu c6 tinh
tuong ddng it nhit 1a 80% sau khi sép thing hang tdi wru véi trinh tw SEQ ID No.
100, va chudi nhe déy da bao g6m trinh tu axit amin SEQ ID No. 52, hoéc trinh tu
c6 tinh twong ddng it nhat 13 80% sau khi sap thing hang tdi wu véi trinh tw SEQ
ID No. 52.

Mot vi du khéc, khang thé [224G11] [A5-6-7-8] theo sang ché chia chudi
ning ddy di bao gdm trinh tu axit amin SEQ ID No. 101, hoic trinh tw c6 tinh
tuong ddng it nhét 1a 80% sau khi sip thang hang tdi wu véi trinh tu SEQ ID No.
101, va chudi nhe déy da bao gé)m trinh tu axit amin SEQ ID No. 52, hodc trinh tu
c6 tinh trong dong it nhat 12 80% sau khi sip thiang hang tdi wu v6i trinh tu SEQ
ID No. 52.

Mot vi du khéc, khang thé [224G11] [IgG1/IgG2] theo sang ché chira chudi
ning ddy du bao gdm trinh ty axit amin SEQ ID No. 102, hoic trinh tir ¢6 tinh
tuong dong it nhit 1a 80% sau khi sip thing hang t&i wu véi trinh tw SEQ ID No.
102, va chudi nhe dy du bao gém trinh tu axit amin SEQ ID No. 52, hodc trinh tu
c6 tinh trong dong it nhét 12 80% sau khi sip thing hang tdi wu véi trinh tw SEQ
ID No. 52.

Mot vi du khac, khang thé [224G11] [IgG2Hz1] theo sang ché chira chudi
ning diy du bao gém trinh tu axit amin SEQ ID No. 36, hodc trinh ty c6 tinh
trong dong it nhit 1a 80% sau khi sip thing hang t6i wu véi trinh tw SEQ ID No.
36 va chubi nhe déy dua bao gém trinh tu axit amin SEQ ID No. 38, hoéc trinh tu
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¢6 tinh twrong ddng it nhit 13 80% sau khi sip thing hang t6i wu v6i trinh tw SEQ
ID No. 38.

Mot vi du khéc, khang thé [224G11] [IgG2Hz2] theo sang ché chira chudi
ning dﬁy du bao gém trinh tu axit amin SEQ ID No. 36, hodc trinh tu c6 tinh
tuong ddng it nhét 12 80% sau khi sip thiang hang t&i wru véi trinh tw SEQ ID No.
36 va chudi nhe dﬁy da bao gém trinh tu axit amin SEQ ID No. 39, hoac trinh tu
¢6 tinh tuong ddng it nhét 1a 80% sau khi sdp thing hang t6i wu véi trinh tw SEQ
ID No. 39.

Mot vi du khac, khang thé [224G11] [IgG2Hz3] theo sang ché chira chudi
nang dﬁy du bao gém trinh tu axit amin SEQ ID No. 36, hodc trinh tu c6 tinh
tuong dong it nhét 12 80% sau khi sip thdng hang t&i wu véi trinh ty SEQ ID No.
36 va chudi nhe déy du bao gém trinh tu axit amin SEQ ID No. 40, hoac trinh tu
¢6 tinh tuong ddng it nhét 12 80% sau khi sdp thang hang t6i wu v&i trinh tu SEQ
ID No. 40.

Mot vi du khac, khiang thé [224G11] [TH7Hz1] theo séng ché chita chudi
ning ddy di bao gbém trinh tir axit amin SEQ ID No. 37, hodc trinh tu ¢6 tinh
twong ddng it nhét 12 80% sau khi sip thing hang t6i wu véi trinh tw SEQ ID No.
37 va chudi nhe diy du bao gdm trinh ty axit amin SEQ ID No. 38, hoic trinh tu
¢6 tinh trong ddng it nhit 1a 80% sau khi sip thing hang t6i vu véi trinh tu SEQ
ID No. 38.

Mot vi du khéc, khang thé [224G11] [TH7Hz2] theo séang ché chta chudi
nang dﬁy du bao gém trinh tu axit amin SEQ ID No. 37, hodc trinh tu c6 tinh
turong dong it nhét 12 80% sau khi sip thang hang t6i wu véi trinh tu SEQ ID No.
37 va chudi nhe déy dua bao gém trinh tu axit amin SEQ ID No. 39, hoéc trinh tu
c6 tinh tuong ddng it nhét 12 80% sau khi sap thing hang t61 wu véi trinh tu SEQ
ID No. 39.

Mot vi du khéc, khang thé [224G11] [TH7Hz3] theo sang ché chira chudi
nang dﬁy du bao gém trinh tu axit amin SEQ ID No. 37, hodc trinh tu c6 tinh
turong ddng it nhét 13 80% sau khi sip thing hang t6i wu véi trinh tu SEQ ID No.
37 va chubi nhe ddy da bao gém trinh tur axit amin SEQ ID No. 40, hodc trinh tu
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¢6 tinh twong ddng it nhat 1a 80% sau khi sép thing hang t6i wu vé6i trinh tw SEQ
ID No. 40.

Céc vi du khac vé cac khang thé, hoic cac din xudt cia chiing, theo sang
ché chira cac chudi diy di bao gdm trinh tur axit min dugc chon tir nhém gdm céc
SEQ ID No. tir 88 téi 102 (twong tng véi cac trinh tg nucleotit SEQ ID No. tir
103 t6i 117).

Thuét ngit “doan chirc ning” ciia khang thé theo sang ché dugc du dinh dé
chi cu thé doan khang thé, nhu cac doan Fv, scFv (sc dbi voi chudi don), Fab,
F(ab’),, Fab’, scFv-Fc hodc c4c diabody, hodc phan doan bat ky cta né, thoi gian
béan tdn s& dugce ting 1én bang cach cai bién hoa hoc, nhu poly(alkylen) glycol bd
sung nhu poly(etylen) glycol (“PEG hod”) (cac doan dugc peg hoa dugc goi la
Fv-PEG, scFv-PEG, Fab-PEG, F(ab’),-PEG hoic Fab’-PEG) (“PEG” dbi vdi
Poly(Etylen) Glycol), hoic bang cach két hop trong liposom, cac doan ndy c6 it
nhit mdét CDR dic thu ¢6 trinh tu SEQ ID No. tir 1 t6i va tir 5 t6i 7 theo sang ché,
va, dic biét 13, & chd no co kha ning tic dong theo cach chung, hoat tinh cuc bd
ngang biang cia khang thé tir d6 n6 duge sinh ra, cu thé nhu kha nang nhan biét
va gén két v6i c-Met, va, néu can, tc ché hoat tinh ctia c-Met.

Tét hon, néu cac doan chirc ning nay s& duge tao thanh hoic s& bao gb6m
trinh tu khong ddy da cua chudi thay dbi ning hoic nhe ctia khang thé ma tir d6
chung duoc tao ra, trinh tuy khoéng ddy du nay la da dé gir duge ciing mdt tinh dic
hiéu gén két nhu khang thé d6 no dugc sinh ra va ¢6 ai luc du, t6t hon néu it nhét
bﬁng 1/100, theo cach duogc vu tién hon, it nhét 1a 1/10 so véi khéng thé tr 46 nod
duogc sinh ra, ddi v6i c-Met. Poan chirc ning nhu vdy s& chira tdi thiéu 5 axit
amin, tdt hon 12 6, 7, 8, 9, 10, 12, 15, 25, 50 va 100 axit amin lién tiép trén trinh tu
ctia khang thé tir 46 né dugc sinh ra.

Tt hon, néu cac doan chic nang nay s& la cac doan Fv, scFv, Fab, F(ab’),,
F(ab’), scFv-Fc type hodc cac diabody, ndi chung ching c6 cung mdot tinh déc
hiéu gin két nhu khang thé tir d6 ching dugc sinh ra. Theo phuong an dugc uu
tién cua sang ché, cac doan nay dugc chon tir cac doan cé hod tri hai nhu doan
F(ab’), . Theo sang ché, doan khang thé theo sang ché c6 thé thu dugc bét dau tir

c4c khang thé nhu dwoc mé ta trén ddy bang cac phuong phap nhur phan huy bang
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enzym, nhu pepsin hodc papain va/hodc bang cach phén giai cac lién két cau
disulfua béng cach khir hod hoc. Theo cach khac, cac doan khang thé dugc bao
gdm trong sang ché co thé thu duoc bing cac k¥ thuét tai td hop di truyén nhu
chuyén gia trong linh vyc k¥ thudt nay da biét hodc bing cach tdng hop peptit, vi
du, thiét bi téng hop peptit tu dong nhu cac thiét bi do cong ty Applied
Biosystems cung cép, V.v..

CAn phai hiéu rang thuat ngit “doan c6 hoa trj hai” 1a doan khang thé bat ky
chira hai nhanh va, cu thé hon, c4c doan F(ab’),.

Thuat ngir “din xut” ciia khang thé theo sing ché duoc dung dé chi
protein gin két co cu trac gian gido protein va it nhat mot trong sd cac CDR
duge chon tir khang thé ban dau dé duy tri kha ning gén két. Cac hop chét nhu
vay la d3 dugc chuyén gia trong linh vuc k§ thuét nay biét va s& duge md ta mot
cach chi tiét hon trong phdn mb ta dudi day.

Cu thé hon, khang thé, hoic mdt trong s6 céc din xuat hoic doan chirc
ning cla no theo sang ché khac biét & chd din xuét chira protein gan két c6 cdu
truc gian gido trén do it nhit mdét CDR duogc ghép dé bao toan vé dic tinh nhan
biét paratopic ciia khang thé ban dau.

Mot hodc mot sb trinh tu trong 6 trinh ty CDR dugc md ta trong sang ché
c6 thé dugc thé hién trén cu tric gian gido protein. Trong trudng hop nay, ciu
truc gian gido protein tai tao mach chinh protein c6 c4u tric cudn gap thich hop
ctia CDR dugc ghép, do d6 cho phép nd (hodc ching) duy tri duoc dédc tinh nhén
biét paratopic khang nguyén ctia chiing.

Chuyén gia trong linh vuc k§ thuat nay biét cach chon loc ciu tric gian
gido protein trén d6 it nhit mét CDR duge chon tir khéng thé ban dau c6 thé dugc
ghép. Cu thé hon, da biét raing dé chon dugc, cau triic gian gido nhu vy phai biéu
hién mot sb dAu hiéu nhu sau (Skerra A., J. Mol. Recogn., 13, 2000, 167-187):

- su béo toan tét vé mit di truyén hinh thé
- kién trac manh v6i td chirc phan tir ba chiéu da biét ( vi du
nhu tinh thé hoc hoic NMR),
- kich thudc nho,
- céc cai bién sau dich mi 1a khong c6 hodc chi @ mirc thép,
d& tao ra, biéu hién va tinh ché.

CAu trc gian gido protein nhu vy c6 thé 13, nhung khong nhim muc dich
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gi61 han, chu trac dugce chon tir nhém bao gém fibronectin va t6t hon 13 mién
fibronectin tht mudi loai III (FNfnl0), lipocalin, anticalin (Skerra A., J.
Biotechnol., 2001, 74(4):257-75), din xuét protein Z tu mién B cua
staphylococcal protein A, thioredoxin A hodc protein bét ky c6 mién lap lai nhu
“mién lap ankyrin” (Kohl et al., PNAS, 2003, vol. 100, No. 4, 1700-1705), “mién

lap armadillo”, “mién l3p giau leuxin” hoic “mién l3p tetratricopeptit”.

Ciing ¢6 thé k& dén ciu trac gian gido thu duoc tir cac doc t6 (vi du nhu
doc td bo cap, con trung, thuc vat hodc dong vat than mém) hodc chit tc ché
protein loai noron nitric oxyt syntaza (PIN).

Pé lam vi du minh hoa céc cAu trac lai, c6 thé ké dén cai xen CDR-H1
(chudi ning) cua khang thé khang CD4, tirc 1a khang thé 13B8.2, vao mdt trong
vong PIN. Pic tinh gan két cta protein gin két thu duoc van twong tur v6i khéng
thé ban dau (Bes et al., BBRC 343, 2006, 334-344). Ciing c6 thé ké dén viéc ghép
CDR-H3 (chubi ning) khang thé VHH khang lyzozym trén vong neocarzinostatin
(Nicaise et al., 2004).

Nhu néu trén, ciu trac gian gido protein nhu vy c6 thé bao gom tir 1 t6i 6
CDR tir khang thé ban diu. Theo phwong 4n wu tién, nhung khong kém theo giGi
han bt ky, chuyén gia trong linh vurc k¥ thuét nay s& lwa chon it nhét mot CDR tir
chudi nang, chudi ning nay 1a dugc biét 1a c6 lién quan dic biét dén tinh dic hiéu
ctia khang thé. Viéc chon loc CDR quan tim s& la dé dang dbi v6i chuyén gia
trong linh vuc k§ thuét nay voi phuong phap da biét (BES et al., FEBS letters 508,
2001, 67-74). |

Dé chimg minh, cic vi du nay 1a khong mang tinh gi6i han va cAu triic gian
gido khéac bat ky di biét hodc duge mo ta phai dugc bao gbm trong ban mo ta ndy.

Theo mdot khia canh mdi, séng ché dé cap tdi axit nucleic da dugc phan lap,
khac biét & chd, n6 duoc chon trong sb cac axit nucleic sau:

a) axit nucleic, ADN hodc ARN, ma héa cho khang thé, hodc mot trong )
céc dan xuét hodc cac doan chirc nang cda no, theo sang ché;

b) trinh ty axit nucleic bao gdm cac trinh tr SEQ ID No. 11, SEQ ID No.
12, SEQ ID No. 13 va céc trinh tr SEQ ID No. 15, SEQ ID No. 16 va SEQ ID
No. 17;

¢) trinh tr axit nucleic bao gdm cac trinh tu SEQ ID No. 14 va SEQ ID No.
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18, 19 hodc 20;

d) céac axit nucleic ARN tuong ng cua cac axit nucleic nhu dugc x4c dinh
& muc b) hodc c);

e) cac axit nucleic bd tro cia cac axit nucleic nhu dugc xac dinh & cac muc
a),b)vac); va

f) axit nucleic ¢6 it nhit 18 nucleotit c6 kha ning lai hoé trong céc didu
kién rat nghiém ngat v6i it nht mot trong s6 cac CDR c6 cac trinh tw SEQ ID No.
tr 11 t6i 13 va tr 15 t6i 17.

Theo mot khia canh khéc nita, sdng ché dé cap tdi axit nucleic da dugc
phan 1ap, khac biét & chd, né dugc chon trong sb cac axit nucleic sau:

- axit nucleic, ADN hodc ARN, ma hoa cho khéang thé, hodc mot trong s6
cac din xudt hodc cac doan chirc nang cia no, theo sang ché va trong d6 trinh tr
nucleic ma héa cho ving ban 18 ctia khang thé néu trén bao gdm hoic c6 trinh tu
duoc chon tir nhom gdm cac trinh tu SEQ ID No. tir 29 t6i 35 va SEQ ID No. tur
73 t6i 87.

Céac thuat ngit "axit nucleic", "trinh tu nucleic", "trinh tu axit nucleic",
"polynucleotit", "oligonucleotit", "trinh tu polynucleotit" va "trinh ty nucleotit",
duge st dung hoan dbi cho nhau trong phan mé ta nay, dé chi trinh tu chinh xac
ctia cac nucleotit, d3 dugc cai bién hodc khong dugc cai bién, x4c dinh mdt doan
hodc mét ving axit nucleic, chira cac nucleotit khong c6 trong tu nhién hodc
khong chira, va 1a ADN soi kép, hodc 1a ADN soi don hodc la cac san phém phién
ma cua cdc ADN nay.

Ciing s& bao gdm trong nay 1a sang ché khong chi dé cip téi céc trinh tu
nucleotit trong méi trudng chat nhiém sic tw nhién ciia chung, tic 13, & trang thai
tu nhién. Cac trinh tu theo sang ché da dugc phén 13p va/hodc dugc tinh ché, tirc
13, ching da duoc 14y miu mét cach truc tiép hoic gian tiép, vi du bang cach sao
chép, mdi truomg ciia ching c6 da cai bién it nhit mot phén. Céc axit nucleic da
phén 14p dugc tao ra bang k¥ thuat di truyén tai td hop, nho cac té bao chu ching
han, hodc dugc tao ra bé‘mg cach téng hop hoa hoc cling c6 thé dugc ké dén trong

nay.
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Qué trinh lai héa dudi céc didu kién rét nghiém ngit dé chi ring cac diéu
kién lién quan téi nhi€t do va cuong do ion dugc chon loc dé sao cho chung cho
phép su lai héa duoc duy tri gita hai doan ADN bd trg. Chi nham muc dich minh
hoa, cac diéu kién rat nghiém ngdt cia budce lai hoa nham muc dich xac dinh céc
doan polynucleotit néu trén 1a co6 lgi nhu duéi day.

Su lai héa ADN-ADN hoic ADN-ARN dugc tién hanh trong hai buée: (1)
tién lai hoa & 42°C trong ba gid trong chit dém phosphat (20mM, do pH = 7,5)
chtra 5 x SSC (1x SSC tuwong tmg v6i dung dich gdm 0,15M NaCl + 0,015M natri
xitrat), 50% formamit, 7% natri dodexyl sulfat (SDS), 10X Denhardt, 5% dextran
sulfat va 1% ADN tinh c4 hdi; (2) lai héa thuc t€ trong 20 gios & nhiét do tuy thue
vao do dai cua doan do (tuc 1a: 42°C dbi v6i doan do c6 dod dai >100 nucleotit)
dugc tiép sau béi hai 14n rira 20 phut & 20°C trong 2X SSC + 2% SDS, mét lan
rira 20 phat & 20°C trong 0,1X SSC + 0.1% SDS. Lin rira cudi dugc tién hanh
trong 0,1X SSC + 0,1% SDS trong 30 phut & 60°C dbi véi doan do c6 do dai >100
nucleotit. Cac diéu kién lai hoa rit nghiém ngit néu trén d6i véi mot polynucleotit
¢6 kich ¢& da xac dinh c6 thé dugc lam thich ing béi chuyén gia trong linh vuc k¥
thuat nay cho cic oligonucleotit dai hon hodc ngin hon, theo cic phuong phéap
dugc md ta trong 4n phidm: Sambrook, et al (1989, Molecular cloning: a
laboratory manual, a laboratory manual; 3nd Ed. Cold Spring Harbor).

Sang ché ciing @& cap tdi vat truyén chira axit nucleic theo sang ché.

Sang ché dic biét dé cap t6i cac vat truyén tao dong vo tinh va/hoic biéu
hién chira trinh ty nucleotit theo sang ché.

Tét hon néu cac vét truyén theo sang ché chtra cac dau hiéu ma né cho
phép biéu hién va/hoic tiét cac trinh tu nucleotit trong mot té bao chu nhét dinh.
Do vAy, vt truyén nay phai chira gen khéi dau, cac tin hiéu khoi dau va két thuc
dich ma, ciing nhu cac ving diéu hoa phién ma thich hgp. N6 c6 thé phai duge
duy trinh mét cach thich hop trong t& bao chii va tuy y ¢6 thé c6 cac tin higu dic
hiéu dic ta su tiét cua protein dich ma. Cac d4u hiéu khac nhau nay dugc chon loc
va duge tdi wu hoéa bdi chuyén gia trong linh vuc k¥ thuat nay tiy thudc vao té

bao chu duogc str dung. Nhim muc dich nay, céc trinh tu nucleotit co thé dugc xen
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chinh trong cac vat chu dugc chon hoac 1a cac vat chu tich hgp cua cac vét chu
duoc chon.

Céc vat truyén nhu vy dugc diéu ché bang cac phuong phép thuong dugc
sir dung bdi chuyén gia trong linh vuc k¥ thuit ndy va cac dong vo tinh thu duoc
c6 thé duoc dua vao vét chu thich hop bing cic phwong phap tiéu chuén nhu
phuong phép lipofection (boc vt liéu trong mang liposom), phuong phap duc 15
bang xung dién, cic phuong phap xdc nhiét hodc cac phuong phép héa hoc.

Céac vat truyén theo sang ché gém, vi du, cac vat truyén c6 ngudn gbc
plasmit hodc virut. Ching thuong duogc dung dé bién nap cac té bao chu dé tao
dong v6 tinh hodc biéu hién céc trinh tw nucleotit theo sing ché.

Sang ché con d& xuét cac té bao chi duoc bién nap bdi hodc chua vat
truyén theo sang ché.

Té bao chu c6 thé duoc chon trong sb cac hé nhén rai rdc hodc nhin dién
hinh nhu cac té bao vi khuan, vi dy, va ca céac t& bao ndm men hoic té bao dong
vat, ddc biét 1a té bao dong vat c6 vii. Té bao cbn tring hoic té bao thuc vit ciing
¢6 thé duoc st dung.

Sang ché ciing dé cap t6i dong vat, khong phai ngudi, co it nhit mét té bao
da dugc bién nap theo séng ché.

Theo mdt khia canh khac cua sang ché 1a d& cap t6i phuong phép san xuat
khang thé theo sang ché, hodc mét trong sd cac doan chirc ning ciia n6, dic trung
& chd, phuong phap nay bao gém cac budc duéi day:

a) nudi cay trong moi trudng cd cac didu kién nuéi cdy thich hop cho té
bao chu theo sang ché; va

b) thu hoi khang thé, hoic mot trong sb cac doan chirc nang cta n6, da
duoc tao ra nhu vay tir mdi trudng nudi ciy hoic tir cac té bao da dugc nuodi cy.

Céc té bao da bién nap theo sang ché dugc ding trong cic phuong phap dé
didu ché cac polypeptit tai t6 hop theo sang ché. Cac phuwong phap diéu ché
polypeptit theo sang ché & dang tai to hop, dic trung & chd, cac phuong phap nay
st dung vat truyén va/hodc té bao dugc bién nap bdi vat truyén theo sang ché,

cling nam trong pham vi cua sang ché. Tot hon 13, t€ bao dugc bién nap bdi vat
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truyén theo sang ché duoc nudi ciy dudi cac diéu kién cho phép su biéu hién cua
cac polypeptit néu trén va thu hdi peptit tai t6 hop néu trén.

Nhu néu & trén, té bao chi ¢ thé duoc chon trong s cac hé nhan rai rac
hodic nhan dién hinh. Cu thé 13, ¢6 thé nhan dién cic trinh tir nucleotit theo sang
ché tao diéu kién thuan loi cho su tiét trong mdt hé nhan rai rac hodc nhéin dién
hinh nhu vay. V4t truyén theo sang ché mang mot trinh tw nhu vay ¢6 thé dugc sir
dung theo céach c6 lgi dé san xudt cac protein tai td hop can dugc tiét. Qua thuc,
viéc tinh ché cac protein tai td hop dugc quan tim nay s€ dugc tao thudn lgi nho
viéc chung c6 fnat trong dich ndi bén trén clia moi trudng nudi ciy té bao thay vi
nim bén trong céc té bao chi.

Céc polypeptit theo sang ché ciing c6 thé duoc diéu ché bang cach tong
hop hoa hoc. M6t phuong phép diéu ché nhu vay ciing 14 mdt muc dich cia séng
ché. Chuyén gia trong linh vuc k¥ thuét nay da biét cac phuong phap dé tong hop
héa hoc, nhu cac k§ thuat pha rin [Steward et ah, 1984, Solid phase peptides
synthesis, Pierce Chem. Company, Rockford, 111, 2nd ed. (1984)] hodc cac k¥
thuat pha rin mét phan, bang cach trung ngung cac doan hoic bang phuong phap
tbng hop théng thuong trong dung dich. Cac polypeptit duge tao ra bang cach
tbng hop héa hoc va c6 kha ning chira céc axit amin khong c6 trong tu nhién
tuong Gng cling ndm trong pham vi cta sang ché.

Cac khang thé, hodc mot trong sb cac doan chirc ning hodc dan Xuét cia
né, c6 thé dugc tao ra bang quy trinh theo sang ché ciing dugc bao gém trong
sang ché. ‘

Sang ché ciing dé cap toi khang thé theo sang ché dé ding lam thubc.

Sang ché ciing @& cap dén dugc phdm chira hoat chét 13 hop chét bao gdm
khang thé, hoic mot trong sb cc doan chirc ning ciia né theo sang ché, t6t hon 1a
dugc tron véi ta duge va/hodc chét dan thube duge dung.

Phuong 4n bd sung khéc theo sang ché bao gdbm ché phim nhu dugc mo ta
trén day con chtra san phidm phédi hop dé ding dong thoi, riéng r& hoic lan luot 14
khang thé khang khéi u.

Tét nhat 13, khang thé khang khdi u tht hai ¢6 thé duoc chon tir cac khang
thé khang IGF-IR, khang EGFR, khang HER2/neu, khang VEGFR, khang VEGF,
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v.v.., hodc cac khang thé khang khéi u khac bat ky ma chuyén gia trong linh vuc
k¥ thuat nay da biét. R rang 1 khang thé thir hai, din xuét hoidc doan chitc ning
ctia cac khang thé néu trén ciing 1a mot phan cia sang ché.

Dé 1am khang thé duoc uvu tién nhét, cic khang thé khang EGFR duoc
chon vi du nhu khang thé C225 (Erbitux).

Thuat ngit “stt dung ddng thoi” duge ding dé chi viée dung hai hop chit
ctia ché phdm theo sang ché & dang mot duge phim va duge phim giéng nhau.

Thuat ngir “str dung riéng r&” duoc dung dé chi viéc cho diung ddng thoi
hai hop chét ctia ché phdm theo sang ché dudi cic dang duoc phdm riéng biét.

Thuét ngit “sir dung 14n luot” duoc dung dé chi viéc dung lién tiép hai hop
chit ctia ché pham theo sang ché, mdi hop chat dudi cac dang duge phim riéng
biét.

Theo cach chung, ché phdm theo sang ché 1am ting mot cach dang ké hiéu
qua diéu tri ung thu. Néi cach khéc, tic dung diéu tri ctia khang thé khang c-Met
theo sang ché c6 hiéu luc theo cach bit ngd bang cach ding tic nhan giy doc té
bao. Uu diém chinh tiép theo khac duoc tao ra béi ché phim theo sang ché lién
quan dén kha ning st dung lidu hoat chit thip hon c6 hiéu qua, cho phép tranh
dugc hodc gidm duogc céc rdi do v& su xuét hién céc tac dung phu, cu thé céc tac
dung ciia tac nhan gy doc té bao.

Ngoai ra, ché phdm theo sang ché s& cho phép dat duoc tac dung diéu tri
mong doi nhanh hon. ,

Ché phim theo sang ché ciing c¢6 thé dugc dic ta & chd né con bao gdm san
pham phéi hop @ dung ddng thoi, riéng r& hodc 1an luot, 12 tac nhan giy doc té
bao/kim ham té bao.

Thuat ngit “tic nhan diéu tri khang ung thu” hodc “tic nhin gy doc té
bao/kim ham té bao” dugc ding d& chi chat khi duoc cho dbi tugng sir dung, co
tac dung didu tri hodc phong ngira sy phét trién ung thu trong co thé ctia ddi
tuong. D& 1am vi du minh hoa vé céc tac nhan nhu viy, ¢ thé ké dén céc tic nhan
alkyl hoa, cac chét khang chuyén hod, chit khang sinh khang khéi u, chét trc ché
giam phan, chét trc ché chitc nang cua chét nhiém séc, tic nhan chéng tao mach,

khéng estrogen, khang androgen hodc cac chat di€u bién mien dich.
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Céc tac nhan nhu vy, vi dy, da 1iét ké trong 4n phdm 2001 ctia VIDAL, &
trang liét ké t6i cac hop chét lién quan toi ung thu hoc va huyét hoc dudi tiéu dé
"doc té bao"; cac hop chét giy doc té bao duge liét ké bang cach vién din tdi tai
lidu nay duoc trich din & day dudi dang cac chét giy doc té bao dugc wu tién.

Cu thé hon 13, céc tac nhan dudi day la dugc uu tién theo sang ché.

Thuat ngit "tac nhan alkyl hoa" dung d& chi chét bat ky c6 thé lién két ddng
hoa tri ciing vdi hodc c6 thé alkyl hoa phan tir bat ky, tot hon 1a mét axit nucleic
(vi du nhu, ADN), nam trong t& bao. Vi du vé cic tac nhéan alkyl hoa nhu vay bao
gém cac mu tac nito nhu mechlorethamin, chlorambucil, melphalan, chlorhydrate,
pipobroman, prednimustin, dinatri phosphat hodc estramustin; c4c
oxazaphosphorin nhu xyclophosphamit, altretamin, trofosfamide, sulfofosfamide
hodc ifosfamide; cac aziridin hodc cac etylen-imin nhu thiotepa, trietylenamin
hodc altetramin; c4c nitrosoure nhu carmustin, streptozocin, fotemustin hodc
lomustin; alkyl sulfonat nhu busulfan, treosulfan hodc improsulfan; cac triazen
nhu dacarbazin; hodc cac phirc chét platin nhu cisplatin, oxaliplatin hodc
carboplatin.

Thuat ngit "chit khang chuyén hoa" dung dé chi chit ma n6 phong bé su
| phét trién va/hoic su chuyén héa bdi viéc gdy can trd cac hoat tinh nhét dinh, néi
chung 14 su tdng hop ADN. Vi du v& c4c chét khang chuyén ho4 bao gdm
methotrexat, 5-florouraxil, floxuridin, 5-flodeoxyuridin, capecitabin, cytarabin,
fludarabin, xytosin arabinosit, 6-mercaptopurin (6-MP), 6-thioguanin (6-TG),
clorodesoxyadenosin, 5-azaxytidin, gemxitabin, cladribin, deoxycoformyxin va
pentostatin.

Thuét ngit "khang sinh khang u" ding dé chi hop chét ma né c6 thé ngin
ngtra hodc uc ché su téng hop ADN, ARN va/hodc céc protein. Vi du vé cac
khang sinh khang u nhu viy bao gdm doxorubixin, daunorubixin, idarubixin
valrubixin, mitoxantron, dactinomyxin, mithramyxin, plicamyxin, mitomyxin C,
bleomyxin va procarbazin.

Thuat ngir "chit (rc ché giam phan" dé chi viéc ngin ngira su tién trién
binh thudng ciia chu trinh t€ bao va su giam phan. Nhin chung, cic tic nhan tic

ché vi quan hodc "taxoid" nhu paclitaxel va doxetaxel c6 kha nang trc ché su gidm
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phéan. Céc vinca alkaloid, nhu vinblastin, vincristin, vindesin va vinorelbin, ciling
¢6 kha ning e ché sy giam phan.

Thuét ngit "chit trc ché chit nhiém sic" hodic "chit trc ché topoisomeraza"
1a c4c chit ma chung trc ché viéc tao chirc ning binh thudng cla cc protein tao
hinh cho chét nhiém sic, nhu topoisomeraza I va II. Vi du vé céc chét tc ché nhu
vy bao gdm, ddi vé6i topoisomeraza I 1a camptothexin va cac dan xuét cia no,
nhu irinotecan hodc topotecan; dbi véi topoisomeraza II 13 etoposit, etiposit
phosphat va teniposit.

Thuat ngft "chat chéng hinh thanh mach" dé chi thudc, hop chét, chét hodc
tac nhan bat ky ma né e ché su phat trién cia mach mau. Vi du v& céc chét
chéng hinh thanh mach bao gbm, nhung khong nhiam giéi han, razoxin,
marimastat, batimastat, prinomastat, tanomastat, ilomastat, CGS- 27023A,
halofuginone, COL-3, neovastat, BMS-275291, thalidomide, CDC 501, DMXAA,
L-651582, squalamine, endostatine, SU5416, SU6668, interferon-alpha, EMD
121974, interleukin-12, IM862, angiostatin va vitaxin.

Thuét ngir "tac nhan khang estrogen" hodc "chit dbi khang estrogen" ding
dé chi chét bit k¥ ma né lam giam, d6i khdng hodc G ché tac dong estrogen. Vi
du vé céac tac nhan nhu viy g(“)m tamoxifen, toremifen, raloxifen, droloxifen,
iodoxyfen, anastrozol, letrozol va exemestan.

Thuét nglr "tdc nhan khang androgen" hoac "chit d6i khang androgen"
ding dé chi ma né lam giam, d6i khang hodc tc ché tac dong androgen. Vi du veé
céc tac nhan khang androgen bao gém flutamit, nilutamit, bicalutamit, sprirono
lacton, Xyproteron axetat, finasterit va ximitidin.

Thuét ngit "chét diéu bién mién dich" chi céc chit ma chung kich thich hé
mién dich.

Vi du vé& céc chit diéu bién mién dich bao gém interferon, cac interleukin
nhu aldesleukin, OCT-43, denileukin diftitox hodc inter leukine-2, cac yéu td hoai
t&r khéi u nhu tasonermin, hoic cic dang khac ctia céc chit diéu bién mién dich
nhu lentinan, sizofiran, roquinimex, pidotimod, pegademase, thymopentine, poly

I:C hoic levamisol cung véi 5-florouraxil.
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Nhim chi tiét hon, chuyén gia trong linh vuc k¥ thuét nay c6 thé nhic t6i
4n phdm duogc cong bd bodi “Association Francaise des Enseignants de Chimie
Therapeutique” v6i tiéu dé: “Traite de chimie therapeutique™, vol. 6, Medicaments
antitumoraux et perspectives dans le traitement des cancers, edition TEC & DOC,
2003.

Ciing c6 thé dugc ké dén 1a cc tac nhan hoa hoc hoic cic tac nhan giy doc
t& bao, tit ca cac chét Grc ché kinaza nhu, vi du, gefitinib hodc erlotinib.

Theo mdt phuong 4n dugc vu tién cu thé, hdn hop theo sang ché dudi dang
san pham két hop, dic trung & chd, tac nhan giy doc té bao dugc gin két hoa hoc
v6i khang thé dé st dung mét cach dong thoi.

Dé tao diéu kién thuan loi cho viée lién hop giita tac nhan gy doc té bao
va khang thé theo sang ché, dic biét 1a co thé dua vao cac phéan tir chém gitta hai
hop chét can duoc lién hop, nhu poly(alkylen) glycol nhu polyetylen glycol, hodc
axit amin, hoac theo phuong an khéc, sir dung céc din xuét c6 hoat tinh cia tac
nhén gy doc té bao di duge dua vao cic chirc ning c6 kha ning phan mg véi
khang thé theo sang ché. Cac k¥ thuat lién hop nay 1a di biét d6i v6i chuyén gia
trong linh vuc k¥ thudt nay va s& khong dugc mo ta trong ban mo ta nay.

Theo khia canh khac, sang ché dé cap toi ché phém duoc dic ta & chd it
nhat mot trong sb cac cac khéng thé, hodc mot trong s cac din xuét hodc doan
chirc ning cia chung, duge tiép hop véi doc td té bao va/hodc nguyén t6 phong
xa.

Tét hon, néu doc t6 hodc nguyén td phong xa nay c6 kha ning trc ché it
nhat mét hoat tinh té bao cla cac té bao biéu hién c-Met, theo cach dugc uu tién
hon c6 kha ning ngan ngira su phat trién hodc ting sinh cla té bao nay, dic biét 1a
1am bt hoat hoan toan cua té bao nay.

Tt hon, néu doc tb nay con la doc t6 vi khudn duong rudt, ddc biét 1a
Pseudomonas exotoxin A.

Tét hon, néu cac nguyén t6 phong xa (hodc ddng vi phéng xa) duge tiép
hop v6i cac khang thé dugce sir dung dé diéu trj 1a cic ddng vi phong xa phat ra tia
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Céc ddng vi phéng xa phat ra céc tia beta va alpha c6 thé ciing dugc sir dung dé
diéu tri.

Thuét ngii “doc t6 hodc nguyén td phéng xa dugc tiép hop véi it nhat mot
khang thé, hodc mot trong s6 cac doan chuc nang cua nd”, theo sang ché, dugc du
dinh @& chi phuong phéap bét ki cho phép doc t& hodc nguyén té phong xa nay gin
két v6i it nhat mot khang thé néu trén, dic biét 13 bang cach lién hop cdng hoa tri
gifta hai hop chit, c6 hoic khong bd sung phan tir lién két. |

Trong sb c4c tac nhan cho phép lién két theo cach hoa hoc (cong héa tri),
tinh dién hodc khong cdng hoa tri cua tat ca hodc mot phén trong sb cac hop ph?m
cta thé tiép hop, cu thé co thé ké dén benzoquinon, carbodiimit va cu thé hon
EDC (1-etyl-3-[3-dimetyl-aminopropyl]-carbodiimit hydroclorua), dimaleimit,
axit dithiobis-nitro benzoic (DTNB), N-sucxinimidyl S-axetyl thio-axetat
(SATA), cac tac nhan lién két cdu c6 mot hoidc nhiéu nhém phenylazit phan @ng
v6i tia cuc tim (U.V.) va tét hon 1 N-[-4-(azidosalicylamino)butyl]-3’-(2’-
pyridyldithio)-propionamit (APDP), N-sucxinimid-yl 3-(2-pyridyldithio)propionat
(SPDP), 6-hydrazino-nicotinamit (HYNIC).

Dang lién hop khac, dic biét 1a d6i véi cac nguyén té phong xa, c6 thé bao
g6n1 viéc str dung chét chelat dang ion c6 hai nhom chtrc.

Trong sb cac chét chelat nay, c6 thé ké dén céc chelat thu dugc tir EDTA
(axit etylendiamintetraaxetic) hodc tor DTPA (axit dietylentriaminpentaaxetic)
dugc phat trién dé lien két kim loai, ddc biét 1a kim loai phong xa, va globulin
mién dich. Do vdy, DTPA va cac din xuét ctia né c6 thé duoc thé bang cach cac
nhoém khac nhau trén mach cacbon dé lam ting d6 on dinh va d6 bén cua phirc
chét phdi tir-kim loai (Krejcarek et al. (1977); Brechbiel et al. (1991); Gansow
(1991); US patent 4,831,175).

Vi duy, axit dietylentriaminpentaaxetic (DTPA) va cac dan xuét cia no,
dugc st dung mot cach rong rai trong y hoc va trong sinh hoc trong thoi gian dai
dudi dang tu do cua ching, hodc duédi dang phtrc hop véi ion kim loai, cé dédc tinh
dang chu ¥ 1am tao ra cac chelat 6n dinh véi ion kim loai va dugc lién hop véi cac

protein mong mudn ding dé diéu tri hoic chin doan nhu cac khang thé dé phat
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trién thé tiép hop mién dich phong xa trong diéu tri ung thu (Meases et al., (1984);
Gansow et al. (1990)).

Ciing t6t hon, néu it nhat mot khang thé tao ra thé tiép hop theo sang ché
dugc chon tir cac doan chirc ndng cia nd, dic biét 1a cic doan bi cét ra khoi hop
phan Fc ctia chiing nhu cic doan scFv.

Nhu da néu, theo phuong 4n uu tién cia sang ché, tac nhan giy doc té
bao/kim ham té bao néu trén hodc doc td t& bao va/hodc nguyén td phéng xa dugce
lién hop hoa hoc véi it nhit mot trong sb cac nguyén té ciia ché phim nay dé dung
ddng thoi.

Sang ché bao gdm ché phim néu trén dé ding lam thudc.

Ngoai ra, sang ché md ta viéc sir dung ché phim theo sang ché dé bao ché
thude.

Sang ché cling mé ta viéc sir dung khang thé, hodc mdt trong sd cac dan
xuit hoic doan chirc nadng cua nd, va’/hodc ché phém nhu duge mo ta trén day dé
bao ché thudc ding dé trc ché qua trinh phat trién va/hodc qua trinh ting sinh cua
cac té bao khdi u. |

Sang ché cling mo ta viéc st dung khéng thé, hodc mot trong sb cac dan
xuét hodc doan chirc nang cua né va’hoac ché phém dugc mo ta trén day hodc st
dung néu trén dé bao ché thube dung dé phong ngtra hodc diéu tri bénh ung thu.

Sang ché ciing md ta phuong phéap e ché qua trinh phat trién va/hodc qua
trinh ting sinh cia cac té bao khdi u & ngudi bénh bao gdm bude cho ngudi bénh
can diéu tri dung khang thé, hodc mot trong s6 cac dan xuét hoic doan chuc nang
ctia n6 theo sang ché, khang thé duoc tao ra béi té bao lai theo sang ché hoic ché
phim theo sang ché.

Sang ché con bao gdm phuong phap phong ngira hoic diéu tri ung thu &
ngudi bénh cin diéu tri, bao gdbm budc cho ngudi bénh dung khang thé, hoic mot
trong s cac dan xuét hoic doan chirc ning clia no theo sang ché, khang thé dugc
tao ra béi té bao lai theo sang ché hoic ché phdm theo sang ché.

Theo khia canh dugc ddc biét uu ti€n, ung thu 1 ung thu dugce chon tir ung
thu tuyén tién liét, bénh sacom xuong, ung thu phdi, ung thu vii, ung thur mang

trong tir cung, u nguyén bao xdp hoic ung thu rudt két.
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Nhu duoc gidi thich trén day, sang ché c¢6 uu diém 1 cho phép diéu tri
bénh ung thu lién quan dén su hoat hoa Met phu thude va khong phu thudc vao
HGF.

Theo mot khia canh khac, sang ché bao gébm phuong phip chén doan in
vitro cac bénh do su biéu hién qua mirc hoic biéu hién dudi mirc binh thuong thu
thé c-Met bang cach sir dung mau sinh hoc bi ngi ngd c6 su c¢6 mit khong binh
thuong cia thu thé c-Met, phuong phép niy dugc dic ta & chd né bao gdm budc,
trong d6 mau sinh hoc dugc tiép xtic v6i khang thé theo sang ché, khang thé nay
¢6 thé dugc danh déu, néu can.

Tét hon, néu cac bénh lién quan dén sy c6 mit khong binh thudng cta thu
thé c-Met trong phuong phap chin dodn nay sé& 1 ung thu.

Khéang thé néu trén, hodc mét trong s6 cac doan chirc nang cua nod, co thé
¢6 mit dudi dang thé tiép hop mién dich hoic khang thé dugc danh dau dé thu
dugc tin hiéu c6 thé phat hién va/hodc c6 thé xac dinh.

Céac khang thé dugc danh diu theo sang ché hodc doan chic ning cla
chung bao gdm, vi du, cic khang thé dugc goi 1a thé tiép hop mién dich c6 thé
duoc tiép hop, vi du, v6i enzym nhu peroxidaza, kiém phosphataza, beta-D-
galactosidaza, glucoza oxydaza, glucoza amylaza, cacbonic anhydraza,
axetylcholinsteraza, lysozyfn, malat dehydroaza hodc glucoza 6-phosphat
dehydroaza hodc v4i phan tr nhu biotin, digoxyin hodc 5-bromdeoxyuridin. Nhan
huynh quang c6 thé ciing duoc tiép hop véi cac khang thé hoic doan chirc ning
ctia chung theo sang ché va dic biét 1a bao gdm fluorescein va cac din Xuét clia
no, flocrom, rhodamin va céc dan xuét cia né, GFP (GFP la Protein phat huynh
quang xanh 14 cdy “Green Fluorescent Protein™), dansyl, umbelliferon v.v.. Trong
cac thé tiép hop nhu viy, cac khang thé theo sang ché hodc doan chiic ning ctia
ching c6 thé dugc didu ché bing cic phuong phap di biét ddi v6i chuyén gia
trong linh vuc k§ thuat nay. Ching c6 thé dugc lién hop véi enzym hogc nhan
huynh quang mét cach truc tiép hodc qua trung gian 14 nhém dém hogc nhém lién
két nhu polyaldehyt, nhu glutaraldehyt, axit etylendiamintetraaxetic (EDTA), axit

dietylen-triaminpentaaxetic (DPTA), hodc v6i su c6 mdt cua chét lién hop nhu cac
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chit da duoc d& cap trén day dbi vé6i thé tiép hop diéu tri. Thé tiép hop chira nhan
phat huynh quang c6 thé dugc didu ché bang phan ting véi isothioxyanat.
Céc thé tiép hop khac co thé ciing bao gdm cac nhin phéat quang hoa hoc

nhu luminol va dioxetan, nhan phéat quang sinh hoc nhu luxiferaza va luxiferin,
123 99m 111
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thulium'®’, thulium'®, flo™®, ytri'®, iot'*'. Phuong phap da biét dbi véi chuyén gia
trong linh vuc k¥ thudt nay hién c6 dé lién hop ddng vi phong xa diéu tri voi cac
khang thé mét cach truc tiép hodc thdng qua tic nhan cang héa nhu EDTA, DTPA
da duoc d& cép trén day co thé duoc sir dung d6i voi cac nguyén td phong xa co
thé duoc st dung trong chin doan. Ciing c6 thé ké dén viéc danh ddu bing
Na[I'*] theo phuong phép cloramin T [Hunter W.M. and Greenwood F.C. (1962)
Nature 194:495] hodc bang tecneti’™ theo phuong phap ciia Crockford cac dong
tac gia (US patent 4,424,200) hodc duoc gin vao qua DTPA nhu dugc Hnatowich
(US patent 4,479,930) mo ta.

Do vay, khang thé, hodc doan chirc nang hodc din xuét cia né, theo sang
ché c6 thé duoc sir dung trong quy trinh phat hién va/hodc xac dinh su biéu hién
qua mirc hodic bidu hién duéi mirc binh thudong, tot hon 1a biéu hién qué murc clia
thu thé c-Met trong mau sinh hoc, dugc dic ta & chd quy trinh niy bao gdm cac
budc sau:

a) cho tiép xtic mau sinh hoc vai khang thé, hoic doan chirc ning hoic dan
xuit ciia no, theo sang ché; va

b) dé cho phtrc chit c-Met/khang thé c6 thé duoc tao thanh.

Theo mdt phuong an cu thé, khang thé, hoic doan chuc ning hozc dan Xuét
ctia né, theo sang ché, c6 thé duge sir dung trong quy trinh phat hién va/hodc xic
dinh thu thé c-Met trong mAu sinh hoc, dé theo doi hidu qua cua viéc diéu tri
phong va/hodc chita bénh ung thu phu thude c-Met.

Mot cach téng quét hon, khang thé hodc doan chirc ning hoic din xudt cua

no, theo sang ché co thé dugc sir dung trong tinh hudng bét ky, trong d6 su biéu
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hién cua thu thé c-Met phai dugc quan sat théy theo cach dinh tinh va/hodc dinh
lugng.

Tt hon, néu mau sinh hoc dugce tao ra bdi chét long sinh hoc, nhu huyét
thanh, mau tdng, cac té bao, md mau hodc miu sinh thiét c6 ngudn gde tir nguoi.

Phuong phép bét ky hoic thir nghiém théng thudng cé thé duoc s dung dé
tién hanh viéc phét hién va/hoic lidu luong nhu vay. Thir nghiém nay c6 thé 1a thir
nghiém canh tranh hogc thir nghiém sandwich, hogc thir nghiém bat ky da biét dbi
v6i chuyén gia trong linh vuc k¥ thuit nay phu thudc vao su tao thanh phirc hop
mién dich cia loai khang thé-khang nguyén. Sau khi tng dung theo séng ché,
khang thé hoic mét trong s6 cac doan chirc ning ctia né c6 thé duge cb dinh hodc
duoc dénh déu. Viéc ¢b dinh nay c6 thé duoc tién hanh trén nhiéu chit mang da
biét dbi voi chuyén gia trong linh vuc k¥ thuét ndy. Dic biét 13, cac chit mang nay
¢6 thé bao gbm kinh, polystyren, poly-propylen, polyetylen, dextran, nylon, hodc
cac t& bao tu nhién hodc dugc cai bién. Cac chit mang nay co thé 1a tan hoic
khong tan.

Dé lam vi du, phuong phap duoc wu tién trong cac quy trinh enzym mién
dich theo k¥ thuat ELISA, 1a k¥ thuit huynh quang mién dich, hoic thtr nghiém
mién dich phéng xa (RIA) ho#c k¥ thuat twong duong.

Do vay, sang ché ciing bao gbém kit hodc bd dung cu can thiét dé tién hanh
phuong phéap chan doan cic bénh do su bidu hién qua muc hodc biéu hién duéi
mirc binh thudng cia thu thé c-Met hodc dé tién hanh quy trinh phat hién va/hoic
xac dinh su biéu hién qua muc hodc su biéu hién dudi muc binh thudng cua thu
thé c-Met trong mau sinh hoc, t6t hon 1a su biu hién qua mirc cia thy thé nay,
khac biét & chd kit hodc bd dung cu niy bao gém cac thanh phﬁn sau:

a) khang thé, hodc doan chtrc nang hodc din xuét cta nd, theo sang ché;

b) tity v, chét phan tmg dé tao ra mdi truong thuan loi cho phan tng mién
dich; '

¢) tity ¥, chét phan tmg cho phép biéu hién phirc hop c-Met/khéng thé duoc
tao ra boi phan tmg mién dich.

Sang ché ciing mo ta viéc sir dung khang thé hozc ché phim theo sang ché
dé bao ché thube dugc du dinh dé hudng dich dic hiéu hoat chét sinh hoc tdi cac

t€ bao bi€u hién hoac bic¢u hién qua mirc thu thé c-Met.
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Thuét ngir “hoat chét sinh hoc” dugc du dinh dung dé chi hop chét bat ky
¢6 kha nang diéu bién, dic biét 1a tc ché, hoat tinh t& bao, cu thé qua trinh phat
trién cta chiing, qua trinh ting sinh ciia chiing, qua trinh phién ma hodc dich ma
gen.

Muc dich cta cia sang ché ciing nham dé xuét chit phan ing chan doén in
vivo bao gém khang thé theo sang ché, hodc doan chirc ning hoic din xuit ctia
no, tot hon 1a duge danh diu, dic biét 1a dugc danh ddu phéng xa, va st dung né
trong chuin doéan hinh &nh, cu thé dé phat hién ung thu lién quan dén su biéu hién
hodc sy biéu hién quéa muc béi t€ bao cua thu thé c-Met.

Sang ché ciing d& cap dén ché phim dudi dang san phim phdi hop hoic t6i
thé tiép hop khang c-Mét/d(f)c t6 hodc nguyén t6 phéng xa, theo sang ché, dugc
ding lam thude.

Tt hon, néu ché phdm nay dudi dang san pham phéi hop hoic thé tiép hop
theo sang ché s& dugc tron véi ta duge va/hodc chit dan thube duge dung.

Trong ban md ta nay, thuit ngr “chét dan thubc dugc dung” dugc du dinh
dé chi hop chéit hodc hdn hop chira cac hop chit khi dua vao dugc phidm khéng
gdy ra cac phan ung thir cép va cho phép, vi du, tao diéu kién thuén loi cho viée
ding hoat chét, sy ting thoi gian ton tai ciia né va/hodc hiéu qua ciia né trong co
thé, su ting do tan cda nd trong dung dich hodc cai thién mirc do bao toan cia no.
Céc chét dan thudc duoc dung nay 1a da biét va s& dugc diéu chinh bsi chuyén gia
trong linh vuc k¥ thudt nay theo ban chét va kiéu ding hoat chit dugc chon.

Tét hon, néu cac hop chét nay s& dugc cip theo dudng toan than, cu thé
theo duong tinh mach, trong co, trong da, trong mang bung hoac dudi da, hodc
ding qua dudng miéng. Theo cach dugc uu tién hon, ché pham chira khang thé
theo sang ché s& dugc cho dung vai 14n, theo céach tuan tu.

Kiéu dung, lidu luong va dang dugc phém t8i wu cua chung c6 thé duoc
x4c dinh theo céc tiéu chuin néi chung cé tinh dén trong khi tién hanh diéu tri
duge 1am thich tng v6i ngudi bénh, vi du nhu d6 tudi hoidc thé trong cuia ngudi
bénh, mirc d0 nghi€ém trong cda tinh trang bénh ly chung cia ngudi bénh, su dung

nap trong diéu tri va céc tac dung phu can chu y.
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Vi du thwe hién sang ché

Vidu 1: Tao khang thé khang c-Met

Pé tao ra cac khang thé khéng c-Met, chudt nhét BALB/c 8 tuan tudi dugc
gay mién dich duoc tiém dudi da tir 3 dén 5 14n dong té bao dugc chuyén nhiém
CHO biéu hién c-Met trén mang sinh chét ctia n6 (20x10° t& bao/liéu/con) hodc tir
2 dn 3 14n protein dung hop mién ngoai bao c-Met (10-15 pg/liéu/con) (R&D
Systems, Catalog # 358MT) hodc cac phan doan cua protein tai t6 hop nay duoc
tron voi thude pha tro Freund ddy du dé gay mién dich 14n thi nhit va thude phu
trg Freund khong day du cho céc con chudt sau. Céc quy trinh phéi hop trong d6
chudt nhit duge nhan ca cac té bao CHO-cMet va cac protein téi to hop ciing
duoc tién thanh. Ba ngay trude khi dung hop té bao, chudt nhit duge tiém trong
mang bung hodc i.v. protein tai td hop hodc cac phan doan ciia ching. Sau d6, céc
14 lach ctia chudt duge thu gom va duge dung hop véi cac té bao u tuy SP2/0-
Agl4 (ATCC) va dugc tién hanh chon loc HAT. 4 14n dung hop dugc tién thanh.
No6i chung, (_‘Ié diéu ché cac khang thé don dong hodc doan chirc ning cla ching,
dac biét 1a cé nguén géc tir chudt, c6 thé s dung k¥ thuat dugec mo ta cu thé trong
4n pham “Antibodies” (Harlow and Lane, Antibodies: A Laboratory Manual, Cold
Spring Harbor Laboratory, Cold Spring Harbor NY, pp. 726, 1988) hodc k¥ thuat
diéu ché té bao lai duoc Kohler va Milstein md ta (Nature, 256:495-497, 1975).

Céc té bao lai thu dugc ban_déu duoc sang loc bang ELISA trén protein téi
t8 hop c-Met va sau d6 bang Phén tich FACS trén cac dong té bao tuy A549
NSCLC, BxPC3, va u nguyén béb x6p U87-MG (cac profin dai dién dugc thé
hién trén Fig.1) d& dam béo rang cac khang thé dugc tao ra sé cling c6 kha ning
nhén biét thu thé tu nhién trén cac té bao khdi u. Cac thiét bi phan tmg dwong trén
2 thir nghiém nay dugc khuéch dai, dugc tao dong vo tinh va tap hop cac té bao
lai dugc thu hoi, dugc tinh ché va duoc sang loc vé kha nang cla no trong vi€c uc
ché in vitro qua trinh ting sinh ctia t& bao trong mo hinh BxPC3.

Nhim muc dich dé, 50 000 té bao BxPC3 dugc cho vio trong cic dia c6 96
16 trong moi truong RPMI, 2 mM L. Glutamin, khong c6 SVF. 24 git sau khi cho

vao dia, cac khang thé cin dugc thir nghiém dugce bd sung & a nong do cudi nam
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trong khoang tir 0,0097 t6i 40 pg/ml 60 phut trude bd sung 100 ng/ml hHGF. Sau
3 ngay, cac té bao dugc tao xung v6i 0,5 uCi [’H]thymidin trong thoi gian 16 gio.
[H]thymidin dugc dua vao ADN kh()ng tan trong axit tricloaxetic dugc dinh
lwong bang cach dém nhép nhay chét 1ong. Cac két qua duge thé hién duéi dang
dtt liéu chua xu ly dé danh gid mot cach thuc sy tac dung chu vén ndi tai cua mbi
Mab.

Sau d6, cc khang thé e ché qué trinh ting sinh cta té bao it nhét 12 50%
duogc danh gid dudi dang dich ndi b& mit bing phan tich BRET trén cic té bao
dugc chuyén nhidm c-Met. Nhim muc dich d6, cac dong té bao 6n dinh CHO biéu
hién C-Met-Rluc hodc C-Met-Rluc va C-Met-K1100A-YFP dé dime héa c-Met
hodc C-Met-Rluc va dang dot bién cta Gabl [Maroun et al., Mol. Cell. Biol.,
1999, 19:1784-1799] da dung hop v6i YFP dé hoat héa c-Met duge tao ra. Cac té
bao dugc phan bd trong cac vi dia c6 96 15 tréng trong mdi truong nudi cly
DMEM-F12/FBS 5% mot hodc hai ngay trudc khi tién hanh cac thir nghiém
BRET. Céc t& bao trudc tién duge nudi cdy & 37°C voi 5% CO, dé cho phép su
gfn két t& bao vao dia. Sau do6, cac té bao duge bd d6i véi 200ul DMEM/16 qua
dém. Ngay trudc khi thtr nghiém, DMEM duoc loai bd va céac té bao duoc rira qua
bang PBS. Cac té bao duoc U trong PBS véi su c6 mit hodc khdng c6 mat cla cac
khang thé can dugc thir nghiém hodc cic hop chét tham chiéu, 10 phat & 37°C
trude khi bd sung coelenterazin c6 hodc khong c6 HGF véi thé tich cubi bang 50
1. Sau khi G thém 10 phit & nhiét d6 37°C, su thu nhén phat sang & 485 nm va 530
nm dugc bit diu bing cach st dung phat quang ké Mithras (Berthold)
(1gidy/bude song/16 duoc lap lai 15 1an).

Ty 1€ BRET dugc xac dinh trude d6 [Angers et al., Proc. Natl. Acad. Sci.
USA, 2000, 97:3684-3689] 1a: [(mirc d6 phat sang & 530 nm)-(muc dd phét sang
& 485 nm) X Cf]/(mirc dd phat sang & 485 nm), trong d6 Cf tuong ung véi (mirc
5 phat sang & 530 nm) / (mirc d6 phat sang & 485 nm) ddi véi cac té bio bidu
hién protein dung hop Rluc mot minh trong cung mot diéu kién thir nghiém. Rut
gon phuong trinh nay thiy rang ty 18 BRET tuong tng v6i ty 1€ 530/485 nm thu
duoc khi hai thanh phﬁn c6 mat, duoc hiéu chinh béng ty 1€ 530/485 nm thu duogc
trong ciing mét diéu kién thtr nghiém, chi khi thanh phén nay dugc dung hop véi
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R. reniformis luxiferaza c6 mat trong thir nghiém. Dé ¢6 thé doc dugce, cac Kkét qua
duoc bidu hién bing don vi miliBRET (mBU); mBU tuong tng véi ty 1& BRET
dugc nhan véi 1000.

Sau thir nghiém in vitro th hai nay, khang thé 224G11 i) khong c6 hoat
tinh ndi tai nhu 1a phan t& nguyén ven trong thir nghiém chirc ning téng sinh, ii)
{rc ché mot cach dang ké qua trinh ting sinh BxPC3 va iii) trc ché qua trinh dime
ho4 c-Met (Fig.3) dugc chon. Trong cac thir nghiém, Mab 5D5, do Genentech tao
ra, va ¢6 & ATCC, duge bd sung 1am khang thé dbi chimg déi véi hoat tinh chi

van noi tai.

Vi du 2: Quy trinh 1am gidng nhu & ngudi Mab 224G11 & chudt nhit bang cach
ghép CDR

1) Lam giéng nhu & nguoi ving thay dbi caa chudi nhe (VL)

Trong budc diu tién, trinh tu nucleotit chudi cta 224G11 VL dugc so sanh
v6i trinh tu gen dong té bao mam chudt cua dit liéu IMGT (http://imgt.cines.fr).
Cac gen dong t& bao mim IGKV3-5*01 va IGKJ4*01 chuét thé hién do twong
ddng trinh tu 14n luot 14 99,31% ddi véi ving V va 94,28% ddi v6i ving J, duoc
nhén dién. Lién quan t4i tinh tuong déng cao, trinh tu nucleotit 224G11VL da
dugce st dung truc tiép dé xac dinh tinh tuong ddng v6i ngudi, thay cho cac mam
gen chudt nhét tuong tmg.

Trong budc thu hai, gen mam & ngudi trinh bay tinh tuong ddng cao nhét
v6i 224G11VL di duge nghién ctru dé nhan dién déi twong ngudi t6t nhét dé ghép
CDR. Nhim t6i wu hoa viéc luya chon, su sip thing hang gifta cac trinh ty axit
amin da dugc tién hanh. Gen mam IGKV4-1*01 & nguoi tao ra d§ tuong dong
trinh tu 13 67,30%, nhung thé hién d6 dai khac nhau dbi voi CDRI (10 axit amin
trong 224G11 VL va 12 axit amin trong IGKV4-1*01). Déi voi ving J, gen mam
IGKJ4*02 & ngudi (d6 twong dong trinh tur 1a 77,14%) 1a duoc chon.

Trong budc tiép theo, cac ving CDR cta 224G11 VL & chudt dugc ghép
vao cac trinh tr khung & ngudi duge chon. Mdi vi tri axit amin dugc phan tich cho
mdt vai tiéu chi nhu sy tham gia vao trong bé mit chung VH/VL, trong gén két

khang nguyén hodc trong c4u trac CDR, su dinh vi cua gbc trong cAu trac 3D cla
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ving thay ddi, cic méc neo CDR, cic gbc thudc viing Vernier. Ba phién ban dugc
lam giéng nhu & ngudi, twong tng véi SEQ ID No. 8, SEQ ID No. 9 va SEQ ID
No. 10 duoc xay dung, va 1in luot chira bon gbc & chudt (4, 39, 40, 84), hai (39,
40) hodc mét (40) trong cac vung FR cua ching va cac CDR tuong tmg 224G11
VL & chudt nhit.

2) Lam gidng nhu & ngudi ving thay dbi cuia chudi nang (VH)

Trong buédc dau tién, trinh tu nucleotit ciia 224G11 VH dugc so sanh véi
duoc so sanh véi trinh tu gen dong t& bao mam chudt cia dir liu IMGT
(http://imgt.cines.fr).

Cac gen mam IGHV1-18*01, IGHD2-4*01 va IGHJ2*01 & chudt 1an luot
¢6 do tuong ddng trinh tyr 1a 92,70% déi v6i ving V, 75,00% dbi véi ving va
89,36% d6i v6i ving J, duge nhan dién. Lién quan t6i tinh tuong dong cao, dé
quyét dinh viéc st dung truc tiép cac trinh tu nucleotit 224G11VH dé xac dinh
tinh twong ddng v&i ngudi, thay cho cac mam gen chudt nhét trong Gng.

Trong budc thir hai, gen mdm & ngudi trinh bay tinh tuong déng cao nhat
v6i 224G11 VH d3 duoc nghién ctru d& nhén dién dbi tuong nguoi t6t nhit dé
foép CDR. Nham muc dich nay, trinh tu nucleotit ctia 224G11 VH da duoc sap
thang hang cling véi cac trinh tu clia gen mam & nguoi c6 trong dit liéu IMGT.
Trinh ty IGHV1-2*02 V & ngudi c6 do twong dong trinh tu 1a 75,00% & cap dd
nucleotit va 64,30% & cip do axit amin. Khi xem xét d6i v6i cac do twong dong
d6i v6i ving J da nhan dién gen mim IGHJ4*04 & nguoi ¢6 do tuong dong trinh
tu 1a 78,72%.

Trong buédc tiép theo, cac ving CDR cta 224G11 VH & chudt nhit dugc
ghép vao céc trinh ty khung & ngudi dugc chon. Mdi vi tri axit amin duge phan
tich cho mot vai tiéu chi nhu su tham gia vao trong bé mit chung VH/VL, trong
gn két khang nguyén hoic trong chu trac CDR, su dinh vi ctia gbc trong chu triic
3D cua vung thay dbi, cdc moc neo CDR, cac géc thudc ving Vernier. Mot dang
da duoc 1am gidng nhu & nguoi diy du, twong tng v6i SEQ ID 4 duge xay dyung;
n6 chira cac gbe chi c6 & ngudi trong cac ving FR ciia né va cac CDR tuong (mg

v6i 224G11 VH & chudt nhit.
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Vi du 3: xay dung céc dot bién viing ban 1& dugc cdi thién

Diéu da biét boi chuyén gia trong linh vuc k¥ thuét nay 1a ving ban 18 gbp
phén chi yéu vé tinh mém déo cia ving thay d6i cua globuiin mién dich (xem 4n
phém: Brekke et al., 1995; Roux et al., 1997). Trong quy trinh tao loai kham cua
224G11 Mab, ving c¢b dinh & chudt nhit IGHG1 dugc thay thé bang phan IGHG1
tuong duong co ngudn gbe tir ngudi. Do trinh ty axit amin cua ving ban 18 rat
phéin hudng, nén su “tao ria” cho vung ban 18 duoc thuc hién dé duy tri d6 dai va
tinh cng ctia né. Do ving ban 18 IGHG?2 & ngudi cAu thanh ¢ tinh dong nhit gin
nhit véi viing ban 18 IGHG1 & chudt nhét, nén trinh tu nay rt déng duge xem xét.
Day gom 7 trinh tu ban 18 khac nhau dugc xdy dung (cac SEQ ID No. tir 22 t6i
28) bing cach dua cac phdn cia cac ban 1& IGHGI & chudt nhét va IGHG2 &
ngudi vao cac phan ban 16 IGHG1 & ngudi.

Mot day khac cda céc dot bién ban 1& dugc thiét ké va duge xay dung (cac
SEQ ID No. tir 58 t6i 72) d& dénh gia su anh huéng cla xystein bd sung va vi tri
cua no doc theo theo vung ban 18, doan khuyét cO 1, 2, 3 hodc 4 axit amin doc
theo viing ban 1& va t6 hop cla hai thong s6 nay (bd sung xystein va khuyét axit

amin).

Vi du 4: San xuit Mab 224G11 dugc lam gidng nhu & ngudi va cac fomat Mab

ban 1€ dugc lam giong nhu & nguoi

TAt ca céc dang Mab d3 néu trén hodc la chira cac ving ban 18 loai kham,
dugc 1am gidng nhu & ngudi va/hodc duge tao ra bang k¥ thuat di truyén duoc tao
ra sau khi chuyén nhiém tam thoi va bang cach st dung hé HEK293/EBNA cung
v6i vat truyén biéu hién pCEP4 (InVitrogen, US).

Cac trinh tu nucleotit toan ven tuong g cac phién ban dugc lam gibng
nhu & nguoi cua vung thay dbi cta cac chubdi nhe (SEQ ID No. 18, SEQ ID No.
19 va SEQ ID No. 20) va cac chudi ning (SEQ ID No. 14) ciia Mab 224G11 duogc
tdng hop bdi k§ thuat tdng hop gen toan cuc (Genecust, Luxembourg). Ching tao
dong phu vao vit truyén pCEP4 (InVitrogen, US) mang toan bd trinh tu mi héa
cta ving c¢b dinh [CHI-Ban 18-CH2-CH3] cuia globulin mién dich IgG1 hodc

IgG2 & ngudi. Su cai bién ving ban 1& dugc thuc hién bing cach trao ddi doan
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gidi han {Nhell-Bcll} bing phan tuong duong mang cic cai bién dugc mong
mudn, mdi doan {Nhel-Bcll} tuong img dugc tong hop béi k¥ thuat téng hop gen
toan cuc (Genecust, LU). T4t ca cac budc tao dong vo tinh duge tién hanh theo
cac ky thut sinh hoc phéan tir thong thudng nhu dugc mo ta trong_4n phim:
Laboratory manual (Sambrook and Russel, 2001) hozc theo cac chi dan cua nha
cung cip. Mdi céu tric gen duge hop thire diy da bang cach tao trinh tw nucleotit
nho st dung bd kit tao trinh tu chu ky dau tan Big Dye (Applied Biosystems, US)
va duoc phan tich nhd st dung thiét bi 3100 Genetic Analyzer (Applied
Biosystems, US).

Céac té bao HEK293 EBNA di duoc lam thich Ung trong hén dich
(InVitrogen, US) dugc phét trién thong thudng trong cac binh ciu 250ml trong
50ml moi truong khong huyét thanh Excell 293 (SAFC Biosciences) ¢6 bd sung
6mM glutamin trong may lic kiéu hanh tinh (tbc do quay 110vong/phit). Su
chuyén nhiém tam thoi dugc thuc hién véi 2.10° t& bao/ml st dung 25 kDa
polyetylenimin mach thing (PEI) (Polysciences) dugc diéu ché trong nudc véi
ndéng d6 cudi 1a 1mg/ml da tron va plasmit ADN (ndng do6 cubi 1a 1,25ug/ml cho
ty 1& plasmit giita chudi ning va chudi nhe 1a 1:1). 4 gio sau khi chuyén nhiém,
dich nudi cdy duoc pha lodng bing mot phan thé tich ctia moi truong nudi cly
méi dé dat duge mat do té bao cudi 1a 10° té bao/ml. Quy trinh nuoi céy duoc
gidm sat trén co s& kha nang séng ctia té bao va su san xuat Mab. Théng thuong,
cac dich nudi cdy duoc duy tri trong 4 dén 5 ngay. Cac Mab dugc tinh ché bang
cach 4ap dung phuong phap sic ky thong thuong trén nhya Protein A (GE
Healthcare, US).

Tht ¢4 cac dang khac nhau ctia cic Mab dugc san xuit véi cdc mic phu
hop v6i viéc danh gid chirc ndng. Cac muc san xuét thuong 12 nim trong khoang

tir 15 t6i 30mg/1 cia Mab da tinh ché.

Vi du 5: Panh gia tinh trang phospshoryl hoa c-Met bang thir nghiém ELISA
Phospho-c-Met-ddc hi¢u

Thir nghiém chirc ning nay cho phép kiém tra su diéu bién tinh trang

phosphoryl hoa c-Met bdi mdt minh cac Mab hodc véi sy c6 mat dong thoi cta
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HGF. _

Cac té bao A549 dugc gieo trong dia 12MW trong moi truong phat trién
hoan toan [F12K + 10% FCS]. Cac té bao dugc bd déi trong 16 gid trude khi kich
thich béng HGF [100ng/ml], va m&i Mab d& thir nghiém dugc bd sung v6i ndng
d6 cudi cia n6 12 30pg/ml 15 phit trude khi kich thich phéi tir. Chat dém phan
giai 1am lanh bang da dwoc bd sung 15 phut sau khi bd sung HGF dé dimg phan
(g phosphoryl hoa. Cac té bao dugc tach ra bing co hoc va cc san phidm phan
giai té bao duoc thu gom bing cich quay ly tém & 13000 vong/phit trong 10 phit
& 4°C va cAu thanh pha ndi trén bé mat. Ham lugng protein dugc dinh lugng bing
cach str dung bo kit BCA (Pierce) va bao quan & -20°C cho dén khi st dung. Tinh
trang phosphoryl héa ctia c-Met dugc dinh lugng bang ELISA. Mab khéang-c-Met
& dé (R&D, ref AF276) dugce st dung lam khéang thé bat giit (pht qua dém & 4°C)
va sau budc 1am bdo hoa bang chit dém TBS-BSA 5% (1 gid & nhiét do trong
phong (RT)), 25ug san pham phén giai protein dugc bd sung vio timg 18 cta dia
96MW d3 dugce phu. Sau 90 phut G & nhiét do trong phong, cac dia dugc rira bdn
lan va khang thé do dugc bd sung (Mab khang-phospho-c-Met, huéng t6i céc gbc
Tyr da phosphoryl héa & vi tri 1230, 1234 va 1235). Sau khi 1 gio 4 bd sung va 4
l4n rtra, khang thé khang thé da ghép hop véi HRP (Biosource) duge bd sung
trong 1 gi®d & nhiét do trong phong, va phép do phat huynh quang duoc thuc hién
bang cach bd sung Luminol. Cac s6 doc phat quang dugc thuc hién trén thiét bi
doc dia Mithras LB920multimode plate reader (Berthold).

Mirc phosphoryl hoa thu thé c-Met ca co s& 1an gay ra béi gy ra béi HGF
[100 ng/ml] déu khéng bi anh hudng boi viée xtt 1y Iy PBS, hay viée bd sung cac
Mab & nguoi hodc chudt khong hudng dich thu thé c-Met & ngudi (Fig.1). Mit
khac, Mab (m) 224G11 & chudt nhét di rc ché manh qu4 trinh phosphoryl héa c-
Met giy ra bai HGF [100ng/ml] (Fig.2B) ma khong lam thay dbi ban than qua
trinh phosphoryl thu thé (Fig.2A). Piéu ngac nhién 13, dang kham cua Mab
224G11 (224G11chim/IgG1l), chi viéc ving thay ddi (VH+VL) tr m224G11 két
hop véi ving ¢b dinh & ngudi IgG1/kappa tao ra hoat tinh chi vén manh (17%
cta tdc dung HGF t6i da, Fig.2A) di kém véi hiéu qua d6i khang giam (mtc tc

ché 54% cua tac dung tdi da HGF so vdi m224G11 tao ra su tc ché 75% cua tac
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dung t6i da HGF, Fig.2B). Ba dang duogc lam gidng nhu & ngudi cia Mab
224G11, [224G11]Hz1/1gG1, [224G11]HZz2/1gG1 va [224G11]Hz3/IgG1, cling
dugc xdy dung trén khung xuong IgGl/kappa & nguodi, cung tao ra hiéu qua dbi
khang thip va hoat tinh chii vin déng ké (tir 11 t6i 24% gia tri HGF t61 da) so voi
224G11 & chudt nhét (Fig.2A va Fig.2B). Day phién ban dugc tao ra bang k§
thuat di truyén ciia ving ban 18 cua chudi ning dugc xdy dung va dugc thir
nghiém trong thir nghiém phosphoryl héa thu thé c-Met. Nhu dugc thé hién trong
Fig.3A, su 1am giam trong yéu tac dung chi van di kém véi isotype hIgG1/kappa
dugc quan sat d6i véi ca ciu tric trén co s IgG2 1An céc cdu trac IgG1/kappa
duoc tao ra bang k¥ thuét di truyén [MH, MUP9H va TH7]. Su gia ting ddng thoi
vé hiéu qua ddi khang ciing duoc tao ra. Dot bién ving ban 18 TH7 trén co s&
hIgG1/kappa, v6i hdu hét trinh tu & nguoi, d4 duoc chon dé hoan tit quy trinh 1am
gibng nhu & nguoi. Trong budc tiép theo, ba phién ban duge lam gidng nhu &
ngudi cta ving thay déi Mab 224G11 dugc tao ra béi su két hop toi IgG2/kappa
& ngudi hodc ving ¢b dinh ban 18 TH7 dugce tao ra bang k§ thuat di truyén trén co
s& IgG1/kappa. D6i v6i cac cdu tric duge lam giéng nhu & ngudi hIgG2/kappa,
phién ban duoc lam gidng nhu ¢ ngudi Hz3 tao ra khi ning chi vdn manh
(Fig.4A), va dbi v6i ca ba phién ban dugc lam gidng nhu & ngudi, hidu qua dbi
khang 1a ndm dudi mic quan sat duge dbi véi Mab 224G11 & chudt va tuong
dwong voi Mab trén co s& hIgGl loai kham (muc @c ché 56-57% ctia tic dung
HGF, Fig.4B). Mit khéc, su két hop cia ba phién ban dugc lam giéng nhu &
nguoi Hzl, Hz2 hodc Hz3 vadi dot bién IgG1/TH7 dugc tao ra bﬁng k¥ thuat di
truyén da hoan tra gin nhu ddy du cic dic tinh Mab 224G11 & chudt nhit lién
quan t6i hoat tinh chi van yéu (5-6% cua tac dung HGF) va hiéu quéa d6i khang
manh (mtrc ché tir 68 t6i 72% cua tac dung HGF) cia qua trinh phosphoryl héa
thu thé c-Met (Fig.5A va Fig.5B). Céc thé bién di ndy duoc céi thién nhiéu khéng
nhitng so vdi Mab 224G11 trén co s IgG1 loai khdm ma cd vdi cac dang da dugce
lam gidng nhu & nguoi trén co s¢ IgG2.

Day thtr hai cta cac phién phan dugc tao ra bang k§ thuét di truyén cta
ving ban 1& ciia chudi ning duoc xiy dung va duge thir nghiém trong thir nghiém

phosphoryl héa thu thé the c-Met. Nhu dugc thé hién trong Fig.17A, tAt ci céc
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phién ban mdi nay (c224G11[C2], c224G11[C3], c224G11[C5], c224GI11[C6],
c224G11[C7], c224G11[A1-3], c224G11[CT7A6], c224G11[C6A9], c224G11[C2A
5-7], c224G11[C5A2-6], c224G11[C9A2-7] va c224G11[A5-6-7-8]) déu biéu hién
tdc dung chu vin kém hon so v6i ¢224G11 do hoat d6 chi van cua ching nam
trong khoang tir 6 t6i 14% cta tac dung HGF khi dugc so sanh véi 23% déi voi
¢224G11. Déi véi ¢224G11[TH7], tht ca cac phién ban mdi nay déu biéu hiénsu
gia ting ddng thoi v& hiéu qua ddi khang [Fig.17B]. Cac két qua niy cho thdy
rang viéc xdy dung viing ctia chudi ning bang cach dot bién va/hoic khuyét diém

s& c6 thé cai bién cac dic tinh chi van/ddi khang ciia mot khang thé.
Vi du 6: Phan tich BRET

Trong budc dau tién cia cac thi nghiém, dugc dua ra lam dbi chung la
IgG1 & chudt nhit khong lién quan, IgG1 & ngudi va IgG2 & ngudi khong c6 tac
dung cta tin hiéu BRET géy ra boi HGF trong ca hai mo6 hinh BRET (thtr nghiém
dai dién trén 12 thir nghiém doc 14p; Fig.6). Cac Mab nay duoc dung ludn lam céc -
d6i chimg.

Muc do anh huong ctia dang kham IgG1 cia Mab 224G11 & chuot nhit
([224G11]chim) trén mé hinh BRET ca dime héa c-Met 1an hoat héa c-met duge
dénh gid. Trong khi Mab 224G11 & chudt nhit e ché 59,4% tin hiéu BRET gay
ra béi HGF trén m6 hinh dime héa c-Met, thi Mab [224G11]chim chi &rc ché
28,9% (Fig.7A). Khang thé [224G11]chim ciing ¢ hiéu qua kém hon vé kha ning
trc ché qua trinh hoat héa c-Met gay ra bdi HGF do céc khang thé [224G11]chim
va m224G11 d3 14n luot Gc ché 34,5% va 56,4% tin hiéu BRET giy ra béi HGF
(Fig.7B). Ngoai ra, mét minh m224G11 khong c6 tac dung t6i qua trinh hoat hoa
c-Met trong khi [224G11]chim c6 tac dung chu van khong hoan toan téi qua trinh
hoat hoa c-Met tuong g véi 32,9% tin hiéu gdy ra béi HGF. Téc dung chu vin
khong hoan toan cda [224G11]chim cling thdy duoc trén moé hinh BRET dime héa
do mot minh [224G11]chim giy ra su gia ting BRET tuong g véi 46,6% tin
hidu gy ra boi HGF so véi 21,3% d6i v6i m224G11 (Fig.7A).

Trong cac Fig.8A va Fig.8B, cac dang kham da dot bién ban 1 cua khang
thé 224G11 thé hién tac dung tc ché tin hiéu BRET gay ra béi HGF 16n hon so
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v6i [224G11]chim do ching thé hién su wc ché 59,7%, 64,4%, 53,2% va 73,8%
tGi tin hiéu BRET cua qua trinh hoat hdéa gay ra béi HGF (Fig.8B) va su uc ché
61,8%, 64,4% 52,5% va 64,4% t6i tin hiéu BRET cta qué trinh dime hoa gay ra
bdi HGF (Fig.8A) ldn luot d6i véi [224G11][MH chim], [224G11][MUP9H
chim], [224G11][MMCH chim] va [224GI11][TH7 chim]. Khéc han véi
[224G11]chim, c¢6 tac dung chi vin khdng hoan toan téi qua trinh hoat héa c-Met,
cac dang kham da dot bién ban 1& cta khang thé 224G11 thé hién tic dung khong
dang k& t6i duy nhét qua trinh hoat hoa c-Met (14n lugt 14 5,1%, 7,6%, -2,0% va -
6,9%) nhu thiy dugc dbi véi m224G11.

Trong Fig.9B, tuong tu nhu [224G11] [TH7 chim], 3 phién ban dugc lam
gidng nhu & ngudi ciia khang thé 224G11 IgG1 cing véi ban 1é TH7 gay ra su gia
ting khong dang ké cua tin hiéu BRET trong mo hinh hoat héa khi dugc thir
nghiém mot minh va thé hién kha ning e ché manh tin hi¢u BRET gdy ra béi
HGF: 59,9%, 41,8% va 57,9% lan luot cho cac dang Hzl, Hz2 va Hz3. Ngoai ra,
[224G11] [TH7 Hzl], [224G11] [TH7 Hz2] va [224G11] [TH7 Hz3] ¢ ché tin
hiéu BRET giy ra boi HFG trén md hinh dime h6a lan luot 1a 52,2%, 35,8% va
49,4% (Fig.9A).

Khéc hin voi [224G11]chim, dang kham cua khang thé 224G11 IgG2
([224G11] [IgG2 chim]) khong thé hién tic dung chli van khong hoan toan mot
minh va tc ché 66,3% tac dung HGF effect trén md hinh hoat héa c-Met

(Fig.10B). Trén md hinh dime hoéa c-Met, [224G11] [IgG2 chim] e ché 62.4% tin
hiéu BRET gay ra béi HFG (Fig.10A).

Hiéu qua chi van cua day thir hai cla cic phién ban dugc tao ra bang k¥
thuat di truyén cta ving ban 18 cia chudi nang dugc danh gia trén mo6 hinh BRET
hoat hoa c-Met (Fig.18). Khac hin vé6i ¢224G11, c¢6 tac dung chi van khong hoan
toan toi qua trinh hoat héa c-Met, cac dang kham da dot bién ban 18 ¢224G11[C2],
c224G11[C3], ¢224G11[C5], c224G11[C6], c224G11[CT], c224G11[A1l-3],
c224G11[C7A6], ¢c224G11[C6A9], ¢c224G11[C2A5-7], ¢c224G11[C5A2-6],
c224G11[C9A2-7] va c224G11[A5-6-7-8] thé hién tac dung khong dang ké t6i

mot minh qua trinh hoat héa c-Met.
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Vi du 7: Nhan dién c-Met béi cac dang 224G11 loai kham va dugc lam gidng nhu
& nguoi

ELISA truc tiép da dugc thiét 1ap dé xac dinh kha ning gin két cla céac
dang kham va dugc lam gidng nhu & ngudi khac nhau trén c-Met tai td hop. N6i
mdt cach ngin gon, c-Met dime tai t6 hop tir R&D Systems dugc pht 1,25ug/ml
trén cac dia Immunlon IT 96 15. Sau khi  qua dém & 4°C, céc 16 dugc 1am bdo hoa
bang dung dich 0,5% gelatin/PBS. Sau d6, cac dia dugc u trong 1 gio ¢ 37°C
truGe khi bd sung gip hai 14an chit pha lodng cia céc khang thé cin dugc thu
nghiém. Cac dia dugc U mdt gid nita trude khi bd sung IgG HRP khang chudt
nhit & dé dé phat hién khang thé & chudt va HPR cia chudi nhe khéng ngudi
Kappa & dé dé nhan dién khang thé kham va duoc 1lam gidng nhu & ngudi. Cac dia
duogc G trong mét gidr va co chit peroxydaza TMB Uptima dugc bd sung cho Smn
trude khi trung hoa bang H,SO4 IM. Cac két qua duge thé hién trong Fig.11 cho
thdy rang tt ca cac dang dugc thir nghiém déu tuong duong cho viéc nhén dién c-

Met.

Vi du 8: Tac dung cta 224G11 loai kham va & chudt téi qua trinh ting sinh giy ra
b&i HGF ctia céc té bao NCI-H441 in vitro

Céc té bao NCI-H441 tir ATCC dugc nudi ciy theo cach thong thuong
trong mdi truong RPMI 1640 (Invitrogen Corporation, Scotland, UK), 10% FCS
(Invitrogen Corporation), 1% L-Glutamin (Invitrogen corporation). Déi véi cac
thir nghiém qué trinh ting sinh, cac té bao dwgc phan chia 3 ngay trude khi sir
dung sao cho chiing & pha phat trién hop Iuru truée khi dan mong. Céc té bao NCI-
H441 duge dan méng trong cic dia nudi cdy mo 96 18 véi mat do 3,75x10* té
b20/18 trong 200ul mdi truong khong huyét thanh (méi truong RPMI 1640 bd
sung 1% L-Glutamin). Hai muoi tu gio sau khi gio sau khi dan moéng, cac khang
thé can thir nghiém dugc bd sung vao NCI-H441 va duge u & 37°C trong ba muoi
phut trude khi bd sung HGF véi nong do cudi 1a 400ng/ml (5nm) trong 142 gid
nita. Khoang liéu ding dugc thir nghiém cho mdi khang thé 1a ndm trong khoang
tir 10 t6i 0,0097pg/ml (ndng d6 cudi trong mdi 15). Trong thir nghiém nay, Mab

IgG1 & chudt duge bd sung lam ddi chimg isotype & chudt va céc khang thé dugc
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thir nghiém gdm cac khang thé sau ddy: m224G11 va dang kham IgG1 & ngudi
ctia n6 dugc nhan dién 1a [224G11]chim. Céac 15 dugc gian mong bing mdt minh
té bao -/+ HGF ciing dugc bao gdm. Sau do, cac té bao dugc tao xung ciing véi
0,25uCi cta [’H]Thymidine (Amersham Biosciences AB, Uppsala, Sweden) trong
7gio va 30phit. B9 lon cua [’H]Thymidine da hop nhat trong ADN khéng tan
trong axit tricloaxetic dugc dinh lugng bai phép dém nhép nhay léng. Cac két qua
dugc biéu thi dudi dang dir liéu cpm khong bién ddi dé danh gia chinh xac hon
hoat tinh chii vin néi tai tiém nang cé thé xuét hién cung véi cdc Mab khang c-
Met khi dugc bd sung mot minh vao té bao khéi u.

Céc két qua dugc mo ta trong Fig.12 dd chung to ring, nhu dugc mong
doi, khang thé & chudt m224G11 khong thé hién tac dung chi van khi dugc bd
sung mot minh vao ung thu cac té bao bét ké lieu dung dugc thir nghiém. Su tc
ché khong dang ké qua trinh ting sinh gy ra béi HGF dugc quan sat véi dbi
chung isotype lién quan t&i cac bién thé cpm dugc quan sat cho hop chét nay
trong thtr nghiém nay. Khi dugc bd sung mdt minh, khang thé m224G11 khong
thé hién tac dung chu vén bat ky khi duoc so sanh v6i Mab dbi chimg isotype
mIgG1 hodc mot minh té bao. Cac hoat d6 khang ting sinh phu thudc liéu ding
dat 78% duogc quan sat dbi v6i m224G11 (tinh toan % su trc ché: 100-[(cmp t&
bao+Mab can thir nghiém-cpm trung binh trén nén mIgG1) x 100/(cpm té bao
trung binh + HGF- cpm trung binh mot minh té bao)]). Pidu ngac nhién 13, dang
kham cda cac Mab 224G11 gdy ra tic dung chu van phu thudc lidu dung déng ké
khi dugc bd sung mdt minh. Tac dung chil van ndy c6 tac dong t6i su tc ché in
vitro qu4 trinh ting sinh giy ra boi HGF thay dbi tir 78% dbi v6i 224G11 & chudt
thanh 50% d6i v6i dang kham. P& xac dinh xem liéu ring mirc “thap” nhu vay vé
hoat tinh chd van néi tai in vitro ¢6 twong thich véi tdc dung in vivo khdng dbi
hay khong, thi cd m224G11 1an [224G11]chim duoc tao ra cho thir nghiém in
vivo. Theo cic nghién ctru tir trude, lidu ding 30pg/chudt nhit da ching té hoat

tinh in vivo dang k&, li€u dung nay dugc chon dé¢ danh gi4 in vivo.

Vi du 9: So sanh In vivo gitta cdc Mab 224G11 loai kham va & chudt trén mo hinh
di ghép NCI-H441
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NCI-H441 ¢6 ngudn gdc tir adenocarcinom phodi nhu, biéu hién cac mirc
cao cua c-Met, va chiing t6 qua trinh phosphoryl héa co dinh cua c-Met RTK.

Dé danh gia tac dung in vivo ctia cic khang thé trén mo hinh di ghép NCI-
H441, chudt nhét khong c¢6 tuyén e tir sau t&i tdm tuin tudi dugc nhdt trong cic
16ng duoc phu bang dan loc hut vo tring, dugc duy tri trong cac didu kién vo
tring va duoc thao tic bang tay theo cc hudéng dan French va European. Chudt
nhit duoc tiém dudi da 9x10° t& bao. Tiép d6, sau ngay sau khi cly té bao dudi
da, cac khdi u dugc do (khoang 100mm’ ), cac con vat ndy dugc chia thanh nhiéu
nhém mdi nhém gdm 6 chudt nhit c6 cing kich ¢ khéi u va dau tién dugce xir ly
bing lidu ding 60pg khang thé/chudt nhit va sau d6 hai 1an mdi tudn béang
30pg/lidu ding cia mdi khang thé can thir nghiém. Chudt nhit tiép d6 dugc quan
sat vé téc do phat trién di ghép. Khdi u thé tich duge tinh toan theo cong thirc: ©
(Pi)/6 X do dai X d6 rong X chidu cao. Cac két qua dwgc md ta trong Fig.13
ching té réng Mab & chudt khdng c¢6 hanh vi hoat tinh chu van in vivo, nhu duogc
mong doi, lam chét d&i khang ¢6 hiéu lyc ngay ca liéu ding dugc thir nghiém
thép. Khac hin véi diéu quan sat dugc véi Mab & chudt, Mab loai kham thé hién
hoat tinh in vivo rit ngén va khéi u hoan toan bién mat khi xir Iy bang viéc tiém té
bao sau D20. Thir nghiém nay chimg to didu rd rang 13 su gia ting tac dung chu
vén in vitro din dn su giam hoat tinh d6i khang ciing gop phan lam mét dang ké

in vivo hoat tinh d6i khang.

Vi du 10: Effect of the Mab 224Gl11 & ‘chucf)t va of khac nhau chimeric va
nguodiized versions of this antibody t6i qua trinh ting sinh gay ra bdi HGF cua cac

té bao NCI-H441 in vitro

Céc té bao NCI-H441 from ATCC duoc nudi ciy theo cach thong thudong
trong mdi truong RPMI 1640 (Invitrogen Corporation, Scotland, UK), 10% FCS
(Invitrogen Corporation), 1% L-Glutamin (Invitrogen Corporation). Déi véi cac
thir nghiém quaé trinh ting sinh, cac té bao dugc phan chia 3 ngay trudc khi st
dung sao cho ching & pha phat trién hgp luu truée khi dan mong. Cac té bao NCI-
H441 dugce dan moéng trong cic dia nudi cdy mod 96 18 véi mat do 3,75x10* té

bao/1 trong 200pl méi trudng khong huyét thanh (méi truong RPMI 1640 bd
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sung 1% L-Glutamin). Hai muoi tu gio sau khi gio sau khi dan méng, cac khang
thé cin thir nghiém duge bd sung vao NCI-H441 va dugc G & 37°C trong ba muoi
phit trude khi bd sung HGF véi ndng do cudi 1a 400ng/ml (Snm) trong 142 gid
nita. Khoang lidu ding duge thir nghiém cho mdi khéng thé 13 ndm trong khoang
tir 10 t&i 0,0097pg/ml (ndng do cubi trong mdi 16). Trong thit nghiémvnéy, Mab
IgG1 & chudt dugce bd sung lam dbi ching isotype & chudt va lam d6i chimg 4m
chi van. Céc khang thé dugc thir nghiém gdm céc khang thé sau day: i)
m224G11, ii) dang kham IgG1l & nguoi cia nés mot cach tuong tng dugc nhan
dién 1a [224G11] chim, [224G11] [MH chim], [224G11] [MUP9H chim],
[224G11] [MMCH chim], [224G11] [TH7 chim] iii) c4c dang dugc lam gidng
nhu & ngudi cia nod lan luot dugc md ta 1a [224G11] [Hzl], [224G11] [Hz2],
[224G11] [Hz3]. Cac 16 dugc gian mong bing mot minh t€ bao -/+ HGF ciing
dugc bao gdm. Khang thé nguyén ven 5D5 tir Genentech thuong phim c6 ban &
ATCC duéi dang dong té bao lai duge dua vao duéi dang dbi chimg duong chu
van dﬁy du sau nay dugc goi la m5DS. Sau do, cac té bao duoc tao Xung cung voi
0,25pCi cua [’H]Thymidine (Amersham Biosciences AB, Uppsala, Sweden) trong
7gio va 30phat. Do 16n cua [’H]Thymidine da hop nhét trong ADN khong tan
trong axit tricloaxetic dugc dinh lugng béi phép dém nhip nhay 1éng. Céc két qua
duoc biéu thi dudi dang dit liéu cpm khong bién ddi d& danh gid chinh xdc hon
hoat tinh chi van ndi tai tiém nang co thé xuét hién cung véi cac Mab khang c-
Met khi dugc bd sung mdt minh vao té bao khdi u.

Céc két qua duge mo ta trong Fig.14A da ching to rang nhu dugc mong
doi ca dbi ching isotype 13n m224G11 déu khong thé hién hoat tinh chii van bét
ky t6i qué trinh tdng sinh NCI-H441. Déi ching isotype khong c6 tac dung téi
qua trinh téng sinh té bao gy ra boi HGF trong khi m224G11 thé hién su rc ché
66% khi dugc bd sung voi ndng d6 cudi 1a 10ug/ml. m5D5 duge st dung lam dbi
ching chu véan thé hién, nhu duoc mong doi, tic dung chu van phu thudc lidu
ding diy du khi duge bd sung mot minh vao cac té bao. Nhu dd quan sat duoc,
Mab [224G11] chim thé hién tac dung chu vén phu thudc liéu dung dang ké va,
hoat tinh @c ché gidm ctia dang kham dugc quan sat: 19% thay vi 66% dbéi véi

dang & chudt. Khi duoc bd sung modt minh, 3 Mab di dugc 1am giéng nhu & ngudi
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IgG1 da ching t cac tac dung chu van phu thude lidu dung tuong duong véi dang
m224G11. [224G11] [Hzl], [224G11] [HZz2] va [224G11] [Hz3] c6 hoat do db6i
khang twong duong khoang 46, 30 va 35%. Céc hoat d6 nay la thip hon dang ké
so v&i hoat d§ quan sat dugc dbi voi m224G11. Trong Fig.14B, cdc dang kham
IgG1 khac nhau dugc thir nghiém. So véi dang kham [224G11] thé hién tac dung
chua van phu thudc lidu dung khi duogc bd sung mdt minh vao cac té bao NCI-
H441, thi cac dang [224G11] [MH chim], [224G11] [MUP9H chim], [224G11]
[MMCH chim], [224G11] [TH7 chim] déu khong c6 tic dung chu van noi tai
dang ké. Hoat tinh d6i khang cia ching 1a cao hon hoat tinh quan sat dugc dbéi véi
Mab m224G11 (57%) cing v6i su e ché dat 79, 78, 84 va 93% lan lugt ddi véi
[224G11] [MH chim], [224G11] [MUP9H chim], [224G11] [MMCH chim] va
[224G11] [TH7 chim)].

Vi du 11: Tac dung In vitro cia dang Mab 224G11 da duoc lam giéng nhu &
nguoi [gG1 khic nhau

Céc té bao NCI-H441 tir ATCC duge nudi cy theo cach thong thudng
trong moi trudng RPMI 1640 (Invitrogen Corporation, Scotland, UK), 10% FCS
(Invitrogen Corporation), 1% L-Glutamin (Invitrogen Corporation). Déi v6i cac
thr nghiém qué trinh tdng sinh, céac té bao dugc phan chia 3 ngly trudc khi st
dung sao cho chiing & pha phat trién hop luu trude khi dan méng. Cac té bao NCI-
H441 duoc dan moéng trong cac dia nudi cdy mo 96 18 v&i mat do 3,7_5)(104 té
bao/1d trong 200pl mdi truong khong huyét thanh (mdi trudong RPMI 1640 bd
sung 1% L-Glutamin). Hai muoi tu gio sau khi gio sau khi dan méng, céc khang
thé can thir nghiém duoc bd sung vao NCI-H441 va duge 0 & 37°C trong ba muoi
phit trude khi bd sung HGF véi ndng do cubi 1a 400 ng/ml (Snm) trong 142 gios
nira. Khoang liéu ding dugc thir nghiém cho mdi khang thé 14 ndm trong khoang
tir 10 t6i 0,0097ug/ml (ndng dd cudi trong mdi 18). Trong thit nghiém nay, Mab
IgG1 & chudt dugc bd sung lam dbi ching 4m nén cho hoat tinh chi van va cic
khang thé duoc thir nghiém gdm céc khing thé sau ddy: i) m224G11, ii) cac dang
kham IgG1 & ngudi cta né 1an lugt duge nhan dién 1a [224G11] chim, [224G11]

[TH7 chim] iii) cdc dang dugc lam gidng nhu & nguoi ciia n6 1an luot dugc md ta
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1a [224G11] [TH7 Hzl], [224G11] [TH7 Hz3]. Cac 16 duoc gian mong bang mét
minh t& bao -/+ HGF ciing duoc bao gébm. Khang thé nguyén ven 5D5 tir
Genentech thuong pham c6 ban & ATCC duéi dang dong té bao lai dugc dua vio
* dué6i dang d6i ching duong chi van diy da sau ndy dugc goi la m5D5. Sau do,
cac t& bao duoc tao xung cing véi 0,25uCi [*H]Thymidine (Amersham
Biosciences AB, Uppsala, Sweden) trong 7gi¢ va 30phut. P9 1én cua
[’H]Thymidine da hop nhit trong ADN khong tan trong axit tricloaxetic dugc
dinh luong boi phép dém nhip nhay 16ng. Céc két qua dugc biéu thi dudi dang dit
liéu cpm khong bién dbi dé danh gia chinh xac hon hoat tinh cht vén ndi tai tiém
nang c6 thé xuit hién cing v6i cac Mab khang c-Met khi duoc bd sung mét minh
vao té bao khdi u.

Fig.15 cho thdy ring Mab m224G11 thé hién tac dung Grc ché thong thudong
(su e ché 74%). Dang IgG1 loai kham [224G11] chim nhu dugc mong doi c6 tac
dung chi van ndi tai phu thudc liéu ding va tac dung dbi khang thap so véi dang
& chudt: su e ché 33% so v6i 74%. [224G11] [TH7 chim] c6 hoat tinh cha van
rat yéu trong thtr nghiém nay. Tuy nhién, n6 thé hién tac dung wc ché cao (81%)
gan gidng nhu tic dung @c ché da du bao cho Mab & chudt. 2 dang duogc lam
giéng nhu & nguoi khong c6 tdc dung chu van ndi tai va co hoat tinh dbi khéng
gan gidng hoat tinh quan sat dugc dbi v6i Mab & chudt hoic [224G11] [TH7
chim] twong tng voi su e ché 67 va 76% ddi voi [224G11] [TH7 Hzl] va
[224G11] [TH7 HZ3].

Vi du 12: So sanh In vivo gilta cac Mab Mab 224G11 & chudt, loai kham va duogc
1am gibéng nhu & ngudi mang ban 1& TH7 duge tao ra bang k§ thuat di truyén hoic

12 kiéu hoang (mé hinh di ghép NCI-H441).

NCI-H441 ¢6 ngudn gbc tir adenocarcinom phdi hinh nhu, biéu hién mirc
cao ciia c-Met, va thé hién qua trinh phosphoryl hoa cdu thanh ctia c-Met RTK.

Dé danh gia tinh tit yéu cia tao ban 1& bang k¥ thuat di truyén dé giir lai
hoat tinh in vivo khang thé & chudt 224G11, chudt nhit khéng c6 tuyén wc tir sau
t6i tam tudn tudi duoc nhdt trong cc 16ng duge phi bang dan loc hit vo tring,

dugce duy tri trong cac diéu kién vo tring va duoc thao tic bing tay theo cic
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huéng dan French va European. Chudt nhét duoc tiém dudi da 9x10° t& bao NCI-
H441. Tiép d6, sau ngay sau khi cdy té bao dudi da, cac khéi u dugc do (khoang
100mm?®), cc con vét ndy dugc chia thanh nhidu nhém mdi nhém gdm 6 chudt
nhét c6 ciing kich ¢t khdi u va diu tién dugc xir ly bang liéu dung 2mg khang
thé/chudt nhét va sau d6 hai 1dn mdi tun biang 1mg/lidu ding cia mdi khang thé
cin thir nghiém. Mudi khang thé dugc dénh gid trong thir nghiém nay bao gdm
m224G11, dang khdm thé hién ban 1& kiéu hoang (c224G11), dang kham TH7
duoc tao ra bang k§ thuat di truyén (224G11[TH7 chim]), ba dang dugc lam
gibng nhu & ngudi mang ban 1& kiéu hoang (224G11[IgG1 Hzl], 224G11[IgG1
Hz2] va 224G11[IgG1 Hz3]) va ba dang di truyén TH7 duoc tao ra bang k¥ thut
di truyén twong mg (224G11[TH7 Hzl], 224G11[TH7 Hz2] va 224G11{TH7
Hz3]). sau d6 chuot nhit dugc quan sét vé& tbc do phat trién di ghép.

Thé tich khéi u dugc tinh toan theo cong thic: m (Pi)/6 X do dai X do rong
X chiéu cao.

Céc két qua duge md ta trong Fig.16 chimg to ring Mab & chudt khong c6
hanh vi hoat tinh cha van bét Ky in vitro, nhu dugc mong dgi, lam chat dbi khang
hiéu luc in vivo. Khéc hin v6i didu quan sat duge d6i véi Mab & chudt, ca dang
kham 13n dang duoc lam giéng nhu & ngudi mang ban 18 kiéu hoang déu thé hién
hoat tinh nhat thdi in vive. Trong truong hop bt ky, viéc thay thé ban 1& kiéu
hoang bang ban 1é TH7 dugc tao ra béng k§ thuat di truyén c6 dugc sy hoan tra
hoan toan hoat tinh in vivo dugc quan sat véi cac khang thé & chuét. Thu nghiém
ndy chimg té mot cach rd rang 1a sy gia ting tac dung chu vén in vitro dan dén su
giam hoat tinh ddi khang ciing gop phan dang ké v& su mét hoat tinh d6i khang in
vivo. N6 cling chimg t6 1a viéc st dung vung TH7 dugc tao ra bang k¥ thuat di
truyén thay cho kiéu hoang 12 can thiét dé duy tri cdc ddc tinh in vivo ciia Mab &

chudt.

Vi du 13: T4ac dung ctia m224G11 va dang duoc lam gidng nhu & ngudi cia nd
h224G11 t6i qué trinh diéu hoa gidm c-Met in vitro

Trong cac vi du dudi day, dé tranh nhim 14n, thuat ngir "h224G11" dung
dé chi dang da dugc lam gidng nhu & ngudi 224G11 [TH7 Hz3] cua khang thé
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theo sang ché.

Hai cac dong té bao da dugc chon dé danh gia hoat tinh ciia cac khang thé
khang c-Met t6i su thodi bién thu thé c-Met. A549 (#HTB-174) va NCI-H441
(#CCL-185) 1a hai dong té bao NSCLC tir bd suu tdp ATCC. Cac té bao NCI-
H441 dugc gieo trong RPMI 1640 + 1% L-glutamin + 10% FBS dd lam bét hoat
bang nhiét, véi mat do 3x10* té bao/cm® trong céac dia sau 13 trong 24 gid & 37°C
trong mdi trudng 5%CO,. Céc t& bio A549 dugc gieo trong F12K + 10% FBS da
lam b4t hoat béng nhiét , v6i mat do 2x10* t& bao/cm® trong cic dia sau 10 trong
24 gity & 37°C trong mdi truong 5%CO,.

Sau do, céc té bao duge rira hai lan bang nuéc mudi dém phosphat (PBS)
truéc khi bé doi huyét thanh trong 24 gid nita. Cac khang thé khang c-Met
(10pg/ml), mIgG1 khong lién quan (10pg/ml), hodc HGF (400 ng/mL) duoc bd
sung trong mdi truong DMEM khong huyét thanh & 37°C. Sau 4 gid hodc 24 gio
U, moi truong dugce loai bd mot cadch ém diu va céc té bao rira hai lan béng PBS
lanh. Cac té bao duoc phén giai bing 500uL chit dém phan giai da lam lanh bang
da [50mM Tris-HC1 (80 pH = 7,5); 150mM NaCl; 1% Nonidet P40; 0,5%
deoxycolat; va 1 vién cbc tai chdt @c ché proteaza hoan toan bd sung 1%
antiphosphataza]. Cac san phim phan giai t& bao duoc lic trong 90 phit & 4°C va
dugc lam trong & 15000 vong/phut trong 10 phut. O giai doan nay, cdc san phim
phan giai té bao ¢ thé dugc cat gitt & -20°C cho dén khi cin phan tich Thim Tay.
Nong d6 protein duoc dinh lugng bing cach sir dung BCA. Toan bd cic san phém
phan giai té (5ug trong 20ul) duge phan tich bang SDS-PAGE va dugc chuyén
vao mang nitroxenluloza. Cac mang nay dugc lam bdo hoa trong 1 gi¢ & nhiét do
trong phong bang TBS-Tween 20 0,1%(TBST); 5% sita kho khong chét béo va
dugc do bang bang khang thé khang c-Met (pha loang 1/1000) qua dém & 4°C
trong TBST-5% sira kho khong chit béo. Cac khang thé dugc pha loﬁhg trong
nuée mudi duge dém tris-0,1% tween 20 (thé tich/thé tich) (TBST) c6 1% sita kho
khong chét béo. Sau d6, cac mang dugc rira bang TBST va dugc 1 cling véi khang
thé thir cdp da tiép hop peroxydaza (pha lodng 1:1000) trong 1 gi & nhiét do
trong phong. Céc protein c6 hoat tinh mién dich dugc hién thi héa bing ECL

(Pierce # 32209). Sau khi hién thi héa c-Met, cic mang dugc rira mot lan nira
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bing TBST va duoc 4 trong 1 gid & nhiét do trong phong ciing véi khang thé
khang GAPDH & chudt nhit (pha lodng 1/200 000) trong TBST-5% sita khod
khéng chit béo. Sau d6, cac mang dugc rira trong TBST va duge U clng véi céc
khang thé thir cip d tiép hop peroxydaza, trong 1 gio & nhiét do trong phong. Céc
mang dugc rira va GAPDH dugc hién hinh bang cach st dung ECL. Cuong do dai
duoc dinh luong bang phép do ty trong.

Céc két qua duogc thé hién trong cac Fig.19A va Fig.20A da chfmg t6 rang
ca m224G11 13n h224G11 déu ¢ kha niang diéu hoa giam mét cach dang ké c-
Met, theo cach phu thudc lidu ding, trong cic dong té bao ca A549 1an NCI-
H441. Qua trinh didu hoa giam 13 déng ké sau khoang thoi gian G 4 gid va van
tang 1én & thoi diém 24 gio. Bidu dd dugc trinh bay trong Fig.19A va Fig.20A cdu
thanh c4c gié tri trung binh hoc 1an luot 13 trong tng vé&i 4 va 3 thir nghiém doc
1ap. Céac anh Thdm T4y twong mg v6i mot thir nghiém dang ké duoc bao gdm

trong cac Fig.19B va Fig.20B.

Vi du 14: Tac dung ciia m224G11 va dang dugc lam giéng nhu & ngudi ciia nd

h224G11 t61 su tréc c-Met in vitro

Céc dang da trée co thé tan duoc cua thu thé c-Met xuit hién tu nhién trong
huyét thanh ciia chudt nhit da di ghép véi khdi u & ngudi hoic trong huyét thanh
clia ngudi bénh mang cac khéi u biéu hién c-Met. Ngoai ra, cac khang thé khang
c-Met nhu Mab DN30, dugc mo ta la tdc nhan cdm ung tréc cuia c-Met trong cac
thtr nghiém in vitro. Dé x4c dinh liéu rang m224G11 c6 dic tinh nhu vy hay
khéng, céac té bao duoc gieo trong cic dia sdu 16 trong moi trudng 10% FCS. Khi
ching dat su hop luu khoang 80%, moéi truong dugce loai béd va moi trudng nudi
cays hoan tit méi +/- cac hop chat can thir nghiém dugc bd sung. Céc té bao duge
U trong 72 gi¢ nita cung véi m224G11 1a d6i chtng isotype mIgG1 hoic cing véi
PBS. PMA (phorbol meristat axetat) dugc dua vao dudi dang tdc nhin cam Ung
tréc. HGF ciing duoc thir nghiém trén cac té bio dé x4c dinh tac dong ctia phdi tir
c-Met t6i su troc xuét hién tu nhién. Sau d6, cac dich ndi trén bé mit duoc thu
gom va dugc loc trén 0,2um trude khi 4p dung trong thir nghiém ELISA ma céc

dang c6 thé hoa tan dugc cia c-Met dugc bt gitr bang khang thé khang c-Met
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khong thira nhén epitop tuong tu dudi dang m224G11 hodc dudi dang cl1EI
(Fig.21). Ngoai ra, c4c té bao tir mdi 16 dugc rira mot 1an bang PBS va dugc phéan
giai dé& xac dinh ndng d6 protein. Ding cho ELISA, 224D10 dugc st dung lam
khang thé bit gift va sau khi 1am bdo hoa dia, cac dich ndi trén bé mit da loc tir
cac dia sdu 18 duoc bd sung trong thir nghiém ELISA. Dang c-Met monome dugc
st dung lam dbi ching duong. Sau khi u dich ndi trén bé mat, cac dia dugc rira dé
loai bo c-Met chua duoc gin két va c11E1 dugce sir dung dé phét hién c-Met da b
bt gitt boi Mab 224G11. Viéce phat hién cua thir nghiém nay cudi ciing dugc tién
hanh bang cach bd sung khang thé da dong khang hFc da tiép hop HRP.

Cac két qué dugc thé hién trong Fig.22 biéu thi réng su tréc tu nhién c-Met
da xuét hién khi cac té bao dugc nudi cdy trong 72 gid in vitro. Khong quan sét
dugce tac dung ciia mIgGl. Tuy nhién, viéc bd sung m224G11 dudng nhu e ché
su tréc c-Met. Nhitng két qua nay dugc xdc nhan ddi voi 3 dong té bao khac
(Hs746T, EBC1 va MKN45) trong Fig.23. Trong thtr nghiém thir hai nay, PMA,
dugc bd sung lam tic nhan gdy cam tUng tréc duong tinh, di 1am ting 1én mot
cach dang ké, nhu duge mong doi, su tréc c-Met it nhét 1a trong 2 dong té bao
(Hs746T va MKN45). Sau cung, trong thit nghiém thir ba (Fig.24), HGF duoc dua
vao dudi dang dbi chimg. Khéng thdy c6 su troc bd sung bi giy ra bdi HGF gibng
nhu mot minh t& bao hodc cac té bao + mlgG1. Mot 14n nira, sy tc ché dang ké su

tréc c-Met da duoc quan sat dbi véi m224G11.

Vi du 15: Tac dung noi tai cia h224G11 Ab t6i cde dong té€ bao khéc nhau

Trong cac thtr nghiém trudc da dugec mo ta trong sing ché nay, didu da
chimg t6 1 khac hin véi didu quan sat di vé6i cac khang thé khac nhu 5D5,
m224G11 va dang dugc 1am gidng nhu & ngudi ciia né h224G11 khong thé hién
hoat tinh ndi tai déng ké cua cac dong té bao khdi u. Pé m& rong dac tinh nay cho
cac dong té bao khac, cac thir thir nghiém thdm tdy va phospho-ELISA dugc tién
hanh v6i mot minh khang thé, dugce bd sung trong nhiéu 1an khac nhau, trén tép
hop cac dong té bao ung thu, véi cac mirc khéc nhau cua su biéu hién c-Met, bao
gdbm Hs746T, NCI-H441, Hs578T, NCI-H125, T98G, MDA-MB-231, PC3. Tht
nghiém tuong tur ciing duge tién hanh trong mot té bao binh thuong: HUVEC.
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Phuong phap dé thir nghiém phospho cMet ELISA dd dugc md ta trong Vi
du 5 cua patent nay. Dung cho phan tich Tay, cac san phidm phan giai protein
duge 1am tir cac t& bao da tao vién bang cach 1 trong chat dém phén giai cing véi
cac chat e ché proteaza va phosphataza [10nM Tris (46 pH = 7,4), 150mM NaCl,
1mM EDTA, 1 mM EGTA, 0,5% Nonidet P40, 100mM natri florua, 10mM natri
pyrophosphat, 2mM natri orthovanadat, 2mM PMSF, 10mg/ml leupeptin,
10mg/ml aprotinin] & 4°C. Cac san phdm phén gidi protein dugc lam trong cac
manh vun té bao bing cach ly tim, dugc phan giai bang cach dién di trén 8% gen
SDS-PAGE, va dugc chuyén dién vao mang nitroxenluloza. Pé ding cho cac thir
nghiém c-Met, cic san phim thity phan duqc két tia mién dich ddi véi protein dic
thu dugc quan tdm trude khi dién di va chuyén dién.

Céc két qua dugc thé hién trong c4c hinh vé& tir Fig.25 t6i Fig.32 chimg to
mot 14n nita rang khong thay c6 hoat tinh noi tai ciia khang thé h224G11 trong cac

té bao dugc thir nghiém.

Vi du 16: So sanh In vivo 224G11 kiéu hoang & chudt voi dang 224G11 da duoc
tao bang k¥ thuat di truyén béan 18 loai khim dugc md ta la 224G11[C2D5-7] (md
hinh di ghép NCI-H441)

NCI-H441 ¢6 ngudn gbc tir adenocarcinom phdi hinh nhi, biéu hién muc
cao ciia c-Met, va thé hién qua trinh phosphoryl héa cdu thanh ciia c-Met RTK.

Dé danh gia tinh tit yéu cua tao ban 18 bang ky thuét di truyén dé gt lai
hoat tinh in vivo cua khéang thé & chudt 224G11, chudt nhit khéng cod tuyén uc tur
sau t6i tdm tudn tudi dugc nhédt trong cac 16ng duoc phii bang dan loc hit vo
trung, dugc duy tri trong cac diéu kién vo tring va dugc thao tac bang tay theo
cac huéng dan French va European. Chudt nhit duge tiém duéi da 9x10° té bao
NCI-H441. Tiép do, sau ngay sau khi ciy t& bao duéi da, céc khéi u duge do
(khoang 100mm®), cdc con vét ndy dugc chia thanh nhiéu nhém mdi nhém gdm 6
chudt nhit c¢6 cing kich ¢& khbi u va diu tién dugc xir Iy bang lidu ding 2mg
khéng thé/chudt nhit va sau d6 hai 1dn mdi tudn bang 1mg/lidu ding cia mdi
khéng thé can thir nghiém. Chudt nhat tiép d6 dugc su quan sat vé toc do phat

trién di ghép. Thé tich khdi u duoc tinh toan theo cong thirc: = (Pi)/6 X do dai X
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d6 rong X chibu cao. Cac két qua duge mo ta trong Fig.33 ching to rang Mab &
chudt khéng cé hanh vi hoat tinh chu vén in vitro bét ky, nhu dugc mong doi,
1am chét dbi khéng in vivo hiéu luc. Nhu dugc goi ¥ béi cac két qua thu duge in
vitro, trong céc thir nghiém phosphoryl hoa, khang thé c6 ban 18 duoc tao ra bang
kg thuat di truyén c224G11[C2D5-7], khong thé hién téc dung chd van chi van
dang ké, chung to hoat tinh in vivo manh, tuong duong véi hoat tinh cua

m224G11 trén mé hinh di ghép NCI-H441.

Vi du 17: Dénh gia h224G11 trong thir nghiém ADCC

Do h224G11 c6 isotype IgG1, nén ADCC cé thé c6 mét phan tac dung in
vivo ctia n6 & ngudi. Thir nghiém doc tinh té bao giai phong in vitro ['Cr] dugc
thuc hién bing cach st dung Hs746T hodc cic té bao NCI-H441 1am cac té bao
dich va cac té bao NK duogc tinh ché tir cac lymphd bao don nhan ctia méu ngoai
vi & nguoi.

No6i mdt cach ngin gon, mét triéu t& bao dich Hs746T hoic NCI-H441
dugc 0 cung véi hodc khong cung vdi 20pg h224G11 Ab v6i sy ¢ mit cua
100uCi *1Crom (Perkin Elmer) trong 1 gid. Sau d6, 4 X 10° té bao dwgc dan moéng
cling voi s luong gia ting ciia cac t€ bao tir vong tu nhién & ngudi duge tach ra
tir cac té bao don nhan méu ngoai vi (PBMC) bang cach ap dung qua trinh lya
chon am tinh (Stemcell Technologies). Céc té bao dugc u ciing véi nhau trong 4
gid nira & 37°C. Phan tram sy phén giai té bao duogc tinh toan theo cong thire: [(sir
giai phéng Slcr trong thir nghiém - sy gidi phong >ICr ty nhién)/(su giai phong
SICr dly du - su giai phong 'Cr tu nhién)] X 100. Su giai phong tw nhién 1a s6
dém thu duoc khi cac té bao dich dugc nudi céy khi khong c6 mat cua cac té bao
ttr vong tu nhién. Sy giai phong ddy du 1a sé dém thu duoc khi cac té bao dich
dugc phén giai bang 1% Triton X-100. h224G11 lam ting 1én mot cach déng ké
su phén giai cla céc té bao ca Hs746T (Fig.34a) 1An NCI-H441 (Fig.34b) 14n luot
12 62,9% va 63,2% vdi ty 1& clia cac té bao NK/Target 1a 100.

Vi du 18: Cac nghién ctru héa hoc mo6 mién dich (IHC)

Céc phuong phap nhudém IHC céc khéi u da dugc gin parafin: cac phan tir
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8 t6i 12uM cua cac khéi u da lam dong lanh da va duoc ¢ dinh ngay lap tirc
trong axeton da lam lanh truge -20°C trong 3 phut. Sau do, cic lat cit duoc lam
lanh ¢ nhiét d6 trong phong trong 30 phut téi 1 gid. Sau 2 14n rira trong PBS, hoat
tinh peroxidaza ndi sinh dugc phong bé bang cach sir dung chat phan g phong
bé peroxidaza (Dako K4007) trong nim phut. Céc phén dugc rira bing PBS va
duge U trong chét phan tng phong bé avidin/biotin (Dako X0590) ngay trudc khi
]am b3o hoa céc vi tri khong dic thu trong PBS-BSA 4% trong 30 phut & nhiét do
trong phong. Sau d6, cac 14t cit duge U cing v6i h224G11 da biotinyl hoa (tir 50
t6i 10pg/ml) hodc IgG1/kappa da biotinyl hoa ¢ nguoi (tr 50 téi 10ug/ml, vi tri
gfn két) lam dbi chiung 4m 2 gid & nhiét do trong phong.

Céc phin dugc rira biang PBS va dugc @ cing véi phd sung phirc chét
Streptavidin-peroxydaza (Dako K0679) trong khoang thoi gian tir 30 t61 45 phut.
3-amino-9-etylcarbazol dugc su dung dé phat trién san phdm phan tng do
(Sigma). Cac lat cat da dugc ngdm trong hematoxylin trong 4 phut dua vao phan
chit nhuém (Dako S3309).

Céc két qua duoc thé hién trong Fig.35.

h224G11 nhuém mot cach khéac bi¢t mang té bao cua céc loai khdi u khéc
nhau. Trong phuong phap héa hoc mdé mién dich nay, san phdm phan tmg do
tuong quan voi viéc nhudm duong tinh mang té bao va khong c6 san pham phin
ung do trong quan v6i sy nhudm am tinh va khong hién thi hoa mang té bao. Déi

ching IgG, IgG1/kappa & nguoi la db6i chimg dap tmg isotype.
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YEU CAUBAO HO

1. Khang thé don dong, hoic doan chirc ning c6 hod tri hai cia no, c6 kha niang
trc ché qua trinh dime hoa c-Met, khéang thé nay bao gbm chudi ning chira CDR-
H1, CDR-H2 va CDR-H3 14n luot bao gdm céc trinh tir axit amin SEQ ID No. 1,
2 va 3; va chudi nhe chita CDR-L1, CDR-L2 va CDR-L3 lan luot bao gém cac
trinh tu axit amin SEQ ID No. 5, 6 va 7, khang thé nay con khéc biét & chd:

i) khang thé nay ciing bao gdm ving ban 18 chira trinh tu axit amin SEQ ID No.
28 va

ii) khang thé nay duoc lién hgp hod hoc v6i tic nhan gay ddc té bao.

2. Khang thé theo diém 1, hodc doan chirc ning c6 hoa tri hai ciia né, khac biét &

chd, né gom khang thé dugc lam giong nhu & nguoi.

3. Khang thé theo diém 1 hoic 2, hoic doan chic nang c6 hoa tri hai cua no, khac
biét & chd, né bao g6m vung thay ddi cua chudi nang c6 trinh tu bao gém trinh tu
axit amin SEQ ID No. 4 va vung thay d6i ctia chudi nhe c6 trinh tu bao gdm trinh
tu axit amin SEQ ID No. 10.

4. Khang thé theo diém tir 1 t6i 3, hodic doan chirc nang co6 hoa tri hai cia no, khac
biét & chd, khang thé nay bao gdbm chudi ning dy di bao gbm trinh ty axit amin

SEQ ID No. 37 va chudi nhe day du bao gdm trinh tu axit amin SEQ ID No. 40.

5. Khang thé theo diém bét ky trong s6 cac diém tir 1 t6i 4, hodc doan chirc ning
6 ho4 tri hai ciia n6, khac biét & chd, tic nhan giy ddc té bao duoc chon trong sb
c4c tac nhén alkyl hoa, cac chét khang chuyén hoa, chit khang sinh khang khéi u,
chat e ché giam phan, chét trc ché chirc nang ciia chit nhiém sic, tac nhan chéng
tao mach, khang estrogen, khang androgen hodc chit didu bién mién dich hoic

chat urc ché kinaza.
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6. Khang thé theo diém bét ky trong sb cac diém tir 1 t6i 4, hodc doan chirc ning
cO ho4 tri hai cua nd, khac biét & chd, tac nhan gay doc té bao 1a chit (¢ ché giam

phéan.
7. Ché phém chira hoat chét 1a hop chét gém khang thé, hodc doan chtc nang co

ho4 tri hai cta nd, nhu dugc xac dinh theo diém bét ky trong s6 cac diém tir 1 tGi

6.
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<400> 1

Gly Tyr Ile Phe Thr Ala Tyr Thr
1 5

<210> 2

<211> 8

<212> PRT
<213> chudt nha

<400> 2
Ile Lys Pro Asn Asn Gly Leu Ala
1 5

<210> 3
<211> 11
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<212> PRT
<213> chudt nha

<400> 3
Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr
1 5 10

<210> 4

<211> 118
<212> PRT
<213> chudt nha

<400> 4
Gln Val Gln Leu Val Gln 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 Ile Phe Thr Ala Tyr
20 25 30

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

- Gly Trp Ile Lys Pro Asn Asn Gly Leu Ala 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
&5 90 95

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr

100 105 110
Leu Val Thr Val Ser Ser
115
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<210> 5

<211> 10

<212> PRT
<213> chudt nha

<400> 5

Glu Ser Val Asp Ser Tyr Ala Asn Ser Phe
1 5 10

<210> 6

<211> 3

<213> chudtnha -
<400> 6

Arg Ala Ser

1

<210> 7

211> 9

<212> PRT
<213> chudt nha

<400> 7
GIn GIn Ser Lys Glu Asp Pro Leu Thr
1 5

<210> 8

211> 112
<212> PRT
<213> chuot nha

<400> 8

Asp Ile Val Leu Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15
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Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Glu Ser Val Asp Ser Tyr
20 25 30

Ala Asn Ser Phe Met His Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Arg Ala Ser Thr Arg Glu Ser Gly Val Pro Asp
50 55 60

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

Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln Ser Lys
85 90 95

Glu Asp Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg
100 105 110

<210> 9

<211> 112
<212> PRT
<213> chudt nha

<400> 9
Asp Ile Val Met Thr GIn Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Glu Ser Val Asp Ser Tyr
20 25 30

Ala Asn Ser Phe Met His Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Arg Ala Ser Thr Arg Glu Ser Gly Val Pro Asp
50 55 60
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Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80

Ser Leu GIn Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln GIn Ser Lys
85 90 95

Glu Asp Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg
100 105 110

<210> 10
<211> 112
<212> PRT
<213> chuot nha

<400> 10
Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 S 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Glu Ser Val Asp Ser Tyr
20 25 30

Ala Asn Ser Phe Leu His Trp Tyr Gln Gln Lys Pro Gly GIn Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Arg Ala Ser Thr Arg Glu Ser Gly Val Pro Asp
50 55 60

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

Ser Leu GIn Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln Ser Lys
&5 90 95

Glu Asp Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg
100 105 110
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<210> 11
211> 24
<212> ADN
<213> chudt nha

<400> 11

ggctacatct tcacagcata cacc 24

210> 12
211> 24
<212> ADN
<213> chudt nha

<400> 12

attaaaccca acaatgggct ggcc 24

<210> 13

<211> 33

<212> ADN

<213> chuot nha

<400> 13

gccaggagceg aaattacaac agaattcgat tac 33

<210> 14
<211> 354
<212> ADN
<213> chudt nha

<400> 14
caggtccagce tggtgcaate cggegeagag gtgaagaage caggegcettc cgtgaaggtg 60

agctgtaagg cctctggeta catcttcaca geatacacca tgecactgggt gaggeaaget 120
cctgggeagg gactggagte gatgggatgg attaaaccca acaatggget ggecaactac 180
gcccagaaat tccagggtag ggtcactatg acaagggata ccagcatcag caccgcatat 240
atggagctga gcaggetgag gtctgacgac actgcetgtct attattgege caggagegaa 300

attacaacag aattcgatta ctgggggcag ggcaccctgg tgaccgtgtc ctet 354
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210> 15
211> 30
<212> ADN
<213> chudt nha

<400> 15
gaatctgtgg actcttacge aaacagcttt 30

<210> 16
<211> 9
<212> ADN
<213> chudt nha

<400> 16
agggcttct 9

<210> 17

<211> 27

<212> ADN

<213> chudt nha

<400> 17

cagcagtcca aggaggacce cetgact 27

<210> 18
<211> 333
<212> ADN
<213> chudt nha

<400> 18
gacattgtge tgacccagte tccegatage ctggeegtgt cectgggega gagggetace 60

atcaactgta aaagctccga atctgtggac tcttacgcaa acagctttat gcactggtat 120
cagcaaaagc caggccaacc tccaaagcetg ctgatttaca gggcettctac cagggagage 180
ggegtgcceg ataggttcag cggatctgge agecaggaccg actttacact gaccatctce 240

agcctgecagg ccgaagatgt ggeagtctat tactgecage agtccaagga ggacceectg 300

actttcgggg gtggtactaa agtggagatc aag 333
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<210> 19
<211> 333
<212> ADN
<213> chudt nha

<400> 19
gacattgtga tgacccagtc tcccgatage ctggeegtgt cectgggega gagggetace 60

atcaactgta aaagctccga atctgtggac tcttacgcaa acagctttat gcactggtat 120
cagcaaaagc caggccaacc tccaaagcetg ctgatttaca gggcttctac cagggagage 180
ggegtgeecg ataggttcag cggatctgge ageggeaceg actttacact gaccatctece 240

agcctgeagg ccgaagatgt ggcagtctat tactgecage agtccaagga ggacceectg 300

actttcgggg gtggtactaa agtggagatc aag ‘ 333

<210> 20
<211> 333
<212> ADN
<213> chudt nha

<400> 20
gacattgtga tgacccagtc tcccgatage ctggecgtgt ceetgggega gagggetace 60

atcaactgta aaagctccga atctgtggac tcttacgcaa acagctttct geactggtat 120
cagcaaaagc caggécaacc tccaaagctg ctgatttaca gggcttctac cagggagage 180
ggcgtgeccg ataggttcag cggatctgge ageggeaccg actttacact gaccatctce 240

agcctgeagg ccgaagatgt ggcagtctat tactgecage agtccaagga ggacccectg 300

actttcgggg gtggtactaa agtggagatc aag 333

<210> 21

<211> 13

<212> PRT

<213> trinh tu nhan tao

<220>
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<223> trinh tu protein ban 1& nhan tao lién ung

<220>
<221> dot bién
<222> (1)..(1)
<223> Xaa la P hoic R

<220>
<221> dot bién
<222> (2)..(2)
<223> Xaala K hoic R

<220>

<221> dot bién

<222> (3)..(3)

<223> Xaala S, D hodc khong c6 gi

<220>

<221> dbt bién

<222> (5)..(5)

<223> Xaala G, D hoac khong c6 gi

<220>
<221> dot bién
<222> (71).(7)
<223> XaalaK, HhoiacV

<220>

<221> dot bién

<222> (8)..(8) _
<223> Xaala E, P, T hoac khong c6 gi

<220>
<221> dot bién
<222> (10)..(10)
<223> Xaala P hodc I

<220>

<221> @bt bién

<222> (11)..(11)

<223> Xaa la P hoac khong ¢6 gi

<220>

<221> @6t bién
<222> (13)..(13)
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<223> XaalaPhoac T
<400> 21

Xaa Xaa Xaa Cys Xaa Cys Xaa Xaa Cys Xaa Xaa Cys Xaa
1 5 10

<210> 22

211> 11

<212> PRT

<213> trinh ty nhan tao

<220> 1 Y r
<223> ban I¢ nhan tao c6 ngudn goc tur [gG2

<400> 22

Arg Lys Cys Cys Val Glu Cys Pro Pro Cys Pro
1 5 10

<210> 23

<211> 12

<212> PRT

<213> trinh tu nhéan tao

<220> . o
<223> ban 1€ nhan tao c6 nguon goc tir IgG1

<400> 23
Pro Arg Asp Cys Gly Cys Lys Pro Cys Ile Cys Thr
1 5 10

<210> 24

211> 12

<212> PRT

<213> trinh tu nhén tao

<220> o
<223> ban 1€ nhén tao c6 nguodn goc tir IgG1

<400> 24
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Pro Lys Ser Cys Gly Cys Lys Pro Cys Ile Cys Thr
1 5 10

<210> 25

<211> 12

<212> PRT

<213> trinh tu nhan tao

<220> Y Y r
<223> ban I€ nhan tao c6 nguodn goc tur IgG1

<400> 25

Pro Lys Ser Cys Gly Cys Lys Pro Cys Ile Cys Pro
1 5 10

<210> 26

<211> 13

<212> PRT

<213> trinh tu nhan tao

<220> . .
<223> ban I€ nhan tao c6 nguon goc tu IgG1

<400> 26

Pro Arg Asp Cys Gly Cys Lys Pro Cys Pro Pro Cys Pro
1 5 10

<210> 27

<211> 13

<212> PRT

<213> trinh tu nhén tao

<220> .
<223> ban l€ nhan tao c6 ngudn goc tir IgG1

<400> 27

Pro Arg Asp Cys Gly Cys His Thr Cys Pro Pro Cys Pro
1 5 10
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<210> 28

<211> 12

<212> PRT

<213> trinh tu nhan tao

<220> Y Y r
<223> ban 1€ nhan tao c6 ngudn goc tir IgG1

<400> 28

Pro Lys Ser Cys Asp Cys His Cys Pro Pro Cys Pro
1 5 10

<210> 29

<211> 33

<212> ADN

<213> trinh tu nhan tao

<220> . o
<223> ban I¢ nhan tao c6 ngudn goc tur IgG2

<400> 29
aggaagtgct gtgtggagtg ccceeeetge cea - 33

<210> 30

<211> 36

<212> ADN

<213> trinh tu nhan tao

<220> o
<223> trinh tu nhan tao c6 ngudn goc tir IgG1

<400> 30
cccegggact gtgggtgcaa gecttgeatt tgtace 36

<210> 31

<211> 36

<212> ADN

<213> trinh tuy nhan tao

<220> Y Y r
<223> ban 1€ nhan tao c6 nguon goc tir IgG1
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<400> 31
cccaagagcet gtgggtgceaa gecttgceatt tgtace 36

<210> 32

<211> 36

<212> ADN

<213> trinh tu nhan tao

<220> o
<223> ban l€ nhan tao c6 ngudn goc tir IgG1

<400> 32
ccaaagagct gecggcetgeaa gecttgtate tgteee 36

<210> 33

<211> 39

<212> ADN

<213> trinh tu nhan tao

<220> ‘ o
<223> ban i€ nhan tao c6 nguodn goc tur IgG1

<400> 33
ccacgggact gtggctgeaa geeetgeect cegtgteca 39

<210> 34

<211> 39

<212> ADN

<213> trinh tu nhan tao

<220> Y Y r
<223> ban I€ nhan tao c6 nguon goc tur IgG1

<400> 34
cccagagact gtgggtgtca cacctgecct cettgtect 39

<210> 35

<211> 36

<212> ADN

<213> trinh tu nhan tao

<220>
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<223> ban 1& nhén tao c¢6 ngudn gdc tir [gG1
<400> 35

cccaaaagct gegattgeca ctgtecteca tgteca 36

<210> 36

<211> 443

<212> PRT

<213> chudt nha

<400> 36

Gln Val Gln Leu Val Gln 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 Ile Phe Thr Ala Tyr
20 25 30

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

‘Gly Trp Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Ala Gln Lys Phe
50 55 60

GIn 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
&5 90 95

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly
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130 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190

Asn Phe Gly Thr GIn Thr Tyr Thr Cys Asn Val Asp His Lys Pro Ser
195 200 205

Asn Thr Lys Val Asp Lys Thr Val Glu Arg Lys Cys Cys Val Glu Cys
210 215 220

‘Pro Pro Cys Pro Ala Pro Pro Val Ala Gly Pro Ser Val Phe Leu Phe
225 230 235 240

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val
245 250 255

Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Gln Phe
260 265 270

Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro
275 280 285

Arg Glu Glu GIn Phe Asn Ser Thr Phe Arg Val Val Ser Val Leu Thr
290 295 300

Val Val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val
305 310 v 315 320
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Ser Asn Lys Gly Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr
325 330 335

Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg
340 345 350

Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly
355 360 365

Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly GIn Pro
370 375 380

Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp Ser Asp Gly Ser
385 390 395 400

Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln
405 410 415

Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His
420 425 430

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
435 440

210> 37
211> 445
<212> PRT
<213> chudt nha

<400> 37
GlIn Val Gln Leu Val Gln 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 Ile Phe Thr Ala Tyr
20 25 30
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Thr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

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

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser lie 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 Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu Val Lys Asp Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser
145 150 155 160

Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser
165 170 175

Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser
180 185 190

Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn
195 200 205
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Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp Cys His Cys
210 215 220

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu
225 230 235 240

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
245 250 255

Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys
260 265 270

Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys
275 280 285

Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu
290 295 300

Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
305 310 315 320

Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
325 330 335

Ala Lys Gly GIn Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser
340 345 350

Arg Glu Glu Met Thr Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys
355 360 365

Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln
370 375 380

Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly
385 390 395 400
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Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln
405 410 415

GIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn
420 425 430

His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 38

<211> 218

<212> PRT

<213> chudt nha

<400> 38

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

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Glu Ser Val Asp Ser Tyr
20 25 30

Ala Asn Ser Phe Met His Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Arg Ala Ser Thr Arg Glu Ser Gly Val Pro Asp
50 55 60

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

Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln Ser Lys
85 90 95

Glu Asp Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg
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100 105 110

Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln
115 120 125

Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
130 135 140

Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu GIn Ser
145 150 155 160

Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr
165 170 175 .

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
180 185 190

His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro
195 200 205

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 39
<211> 218
<212> PRT
<213> chudt nha

<400> 39
Asp Ile Val Met Thr GIn Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Glu Ser Val Asp Ser Tyr
20 25 30
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Ala Asn Ser Phe Met His Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Arg Ala Ser Thr Arg Glu Ser Gly Val Pro Asp
50 55 60

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

Ser Leu Gin Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln GIn Ser Lys
85 90 95

Glu Asp Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg
100 105 110

Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln
115 120 125

Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
130 135 140

Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gln Ser
145 150 155 160

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

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
180 185 190

His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro
195 200 205

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 - 215
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<210> 40

<211> 218

<212> PRT

<213> chudt nha

<400> 40

Asp Ile Val Met Thf Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Glu Ser Val Asp Ser Tyr
20 25 30

Ala Asn Ser Phe Leu His Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Arg Ala Ser Thr Arg Glu Ser Gly Val Pro Asp
50 55 60

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

Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln Ser Lys
85 90 95

Glu Asp Pro Leu Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg
100 105 110

Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln
115 120 125

Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyf
130 135 140

Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser
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145 150 155 160

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

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
180 185 190

His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro
195 200 205

WVal Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 41
<211> 1332
<212> ADN
<213> chuot nha

<400> 41
caggtccage tggigeaate cggegeagag gtgaagaage caggegcette cgtgaaggtg 60

agctgtaagg cctetggeta catcttcaca geatacacca tgeactgggt gaggbaagct 120
cctgggcagg gactggagtg gatgggatgg attaaaccca acaatggget ggecaactac 180
gcccagaaat tccagggtag ggtcactatg acaagggata ccageatcag caccgcatat 240
atggagctga geaggcetgag gtetgacgac actgetgtct attattgecge caggagegaa 300
attacaacag aattcgatta ctgggggcag ggeaccetgg tgaccgtgte ctetgecage 360
accaagggcc caagegtgtt cccgetageg cectgeteca gaageaccag cgagageaca 420
gecgeectgg getgectggt gaaggactac ttceccgage cegtgacegt gtectggaac 480
agcggagcecce tgaccagegg cgtgeacacc tteceegeeg tgetgeagag cageggeetg 540
tacagcctga geagegtggt gaccgtgeca ageagceaact tcggeaccea gacctacace 600

tgtaacgtgg accacaagcec cagcaacacc aaggtggaca agaccgtgga gaggaagtge 660
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tgtgtggagt geeeecectg ceccageccee ccagtggeeg gacccagegt gttectgttc 720
' cceeccaage ccaaggacac cetgatgate agcagaacce cegaggtgac ctgtgtggtg 780

gtggacgtgt cccacgagga cceccgaggtg cagttcaact ggtacgtgga cggegtggag 840
gtgcacaacg ccaagaccaa gcccagagag gagceagttta acagceacctt cégggtggtg 900
tccgtgctga cegtggtgca ccaggactgg ctgaacggea aggagtacaa gtgtaaggte 960
tccaacaagg gectgecage ccccatcgaa aagaccatca gecaagaccaa gggacageca 1020
agagagccac aggtctacac cctgcececee agecagggagg agatgaccaa gaaccaggtg 1080
tcectgaccet gtetggtgaa gggcttetac ccaagegaca tcgeegtgga gtgggagage 1140
aacggccagce ccgagaacaa ctacaagacc acccecccaa tgetggacag cgacggeage 1200
ttcttcetgt acagcaaget gacagtggac aagagcagat ggecageaggg caacgtgttc 1260
agctgceteeg tgatgeacga ggecctgeac aaccactaca cccagaagag cetgagectg 1320
tcccecagget ga 1332

<210> 42

<211> 1341

<212> ADN

<213> chudt nha

<400> 42
caggtccagc tggtgcaate cggegeagag gtgaagaage caggegcette cgtgaaggtg 60

agctgtaagg cctetggcta catcttcaca geatacacca tgcactgggt gaggcaaget 120
cctgggcagg gactggagte gatgggatgg attaaaccca acaatggget ggccaactac 180
gcccagaaat tccagggtag ggtcactatg acaagggata ccagcatcag caccgeatat 240
atggagctga gcaggctgag gtctgacgac actgétgtct attattgcgc caggagcgaa 300
attacaacag aattcgatta ctgggggcag ggcacccetgg tgaccgtgtc ctctgeccage 360

accaagggcc caagegtgtt cccgetagee cegtettcaa agagtacctc aggeggaact 420
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gecegetettg gttgecttgt gaaggactat tttectgage cegtgacggt cagetggaac 480
tctggegeac tgactagegg cgtacacaca ttcectgegg tgetccaaag ttecgggetg 540
tactcactgt ccteegttgt gaccgtteca tetagttece tcgggacaca gacatacatc 600
tgtaatgtga atcataagcc ttcaaacacc aaggtcgaca aacgggtcga geccaaaage 660
tgcgattgece actgtectee atgtccagee cecgaactgt tgggeggacce gagegtgtte 720
ttgtttccac ccaageccaa agataccecte atgatcagea gaaccecega ggtgacctgt 780
gtggtggtgg acgtgtccca cgaggaccca gaggtgaagt tcaactggta cgtggacgge 840
gtggagotoc acaacgccaa gaccaagece agagaggage agtacaacag cacctacagg 900
gtggtgtceg tgetgaccgt getgeaccag gactggetga acggeaagga gtacaagtgt 960
aaggtgtcca acaaggecct gecageecca atcgaaaaga ccatcageaa ggecaaggge 1020
cagccaagag agececaggt gtacaccetg ccacccagea gggaggagat gaccaagaac 1080
caggtgtcee tgacctgtet ggtgaagggc ttctacccaa gegacatege cgtggagtgg 1140
gagagcaacg gecageecga gaacaactac aagaccacce ccccagtget ggacagegac 1200
ggcagcttct tectgtacag caagetgace gtggacaaga geagatggea geagggeaac 1260
gtgttcaget geteegtgat geacgaggec ctgeacaace actacaccea gaagagectg 1320
agcctgtcee caggeaagtg a 1341

<210> 43

<211> 657

<212> ADN

<213> chudt nha

<400> 43
gacattgtgc tgacccagte tccegatage ctggeegtgt cectgggega gagggetace 60

atcaactgta aaagctccga atctgtggac tcttacgcaa acagctttat gcactggtat 120
cagcaaaagc caggccaace tccaaagetg ctgatttaca gggettetac cagggagage 180

ggcgtgcecg ataggttcag cggatetgge agecaggaccg actttacact gaccatctce 240 -
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agcctgecagg ccgaagatgt ggcagtctat tactgeccage agtccaagga ggacceectg 300
actttcggge gtggtactaa agtggagatc aagegtacgg tggecgcetee cagegtgtte 360
atcttccccc caagegacga geagetgaag ageggeacceg ccagegtggt gtgtetgetg 420
aacaacttct accccaggga ggccaaggtg cagtggaagg tggacaacgce cctgecagage 480
ggcaacagcece aggagagegt caccgageag gacageaagg actccaccta cagectgage 540
agcaccctga ccctgageaa ggecgactac gagaagceaca aggtgtacgce ctgtgaggteg 600
acccaccagg gectgtccag cccegtgacc aagagcttca acaggggcega gtgctga 657
<210> 44

<211> 657

<212> ADN

<213> chudt nha

<400> 44
gacattgtga tgacccagte tcccgatage ctggecgtgt cectgggega gagggetace 60

atcaactgta aaagctccga atctgtggac tcttacgcaa acagcetttat gecactggtat 120
cagcaaaagc caggccaace tccaaagetg ctgatttaca gggcettctac cagggagage 180
ggcgtgceeg ataggttcag cggatctgge ageggeaccg actttacact gaccatctcc 240
agcctgcagg ccgaagatgt ggcagtctat tactgccage agtccaagga ggacceectg 300
actttcgggg gtggtactaa agtggagatc aagegtacgg tggecgetee cagegtgttc 360
atcttccecc caagegacga geagcetgaag ageggeaccg ccagegtggt gtgt_ctgctg 420
aacaacttct accccaggga ggcecaaggtg cagtggaagg tggacaacge cctgecagage 480
ggcaacagcc aggagagegt caccgageag gacageaagg actccaccta cagectgage 540
agcaccctga ccctgagceaa ggccgactac gagaagcaca aggtgtacgc ctgtgaggtg 600

acccaccagg gecetgtccag cccegtgacce aagagcettca acaggggcega gtgctga 657

<210> 45
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<211> 657
<212> ADN
<213> chudt nha

<400> 45
gacattgtga tgacccagtc tcccgatage ctggeegtgt cectgggega gagggetace 60

atcaactgta aaagctccga atctgtggac tcttacgcaa acagctttct gcactggtat 120
cagcaaaagc caggccaacc tccaaagetg ctgatttaca gggcttctac cagggagage 180
geegtgeeeg ataggttcag cggatetgge ageggeaceg actttacact gaccatctcc 240
égcctgcagg ccgaagatgt ggcagtctat tactgccage agtccaagga ggacceectg 300
actttcgggg gtggtactaa agtggagatc aagegtacgg tggecgcetee cagegtgtte 360
atcttcccee caagegacga geagetgaag ageggeaccg ccagegtggt gtgtetgetg 420
aacaacttct accccaggga ggecaaggtg cagtggaagg tggacaacge cctgcagage 480
ggcaacagec aggagagegt caccgageag gacageaagg actccaccta cagectgage 540
agcaccctga ccectgageaa ggecgactac gagaagceaca aggtgtacge ctgtgaggtg 600
acccaccagg gectgtccag ccecgtgacce aagagcettca acaggggega gtgctga 657
<210> 46

<211> 118

<212> PRT

<213> chudt nha

<400> 46

Glu Val GIn Leu GIn GIn Ser Gly Pro Glu Leu Val Lys Pro Gly Ala

1 5 10 15

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

Thr Met His Trp Val Arg Gln Ser Leu Gly Glu Ser Leu Asp Trp lle
35 40 45
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Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

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

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Ala Leu Thr Val Ser Ser
115

210> 47
211> 112
<212> PRT
<213> chudt nha

<400> 47
Asp Ile Val Leu Thr Gln Ser Pro Ala Ser Leu Ala Val Ser Leu Gly
1 5 10 15

GlIn Arg Ala Thr Ile Ser Cys Arg Ala Ser Glu Ser Val Asp Ser Tyr
20 25 30

Ala Asn Ser Phe Met His Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Arg Ala Ser Asn Leu Glu Ser Gly Ile Pro Ala
50 55 60

Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr Leu Thr Ile Asn
65 70 75 80
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Pro Val Glu Ala Asp Asp Val Ala Thr Tyr Tyr Cys GIn Gln Ser Lys
85 90 95

Glu Asp Pro Leu Thr Phe Gly Ser Gly Thr Lys Leu Glu Met Lys Arg
100 105 110

<210> 48
<211> 354
<212> ADN
<213> chudt nha

<400> 48
gaggtccage tgecageagag cgggecagaa ctggttaaac ctggegecag cgtgaagatt 60

agctgtaaga ccagcggtta catctttaca geatatacca tgcactgggt gaggecagagt 120
ctgggggaat ctetggactg gatcggaggt attaagecca acaatggect ggetaactat 180
aatcaaaaat tcaagggcaa agccacactg accgtcgata agtcctcttc cacagcttac | 240
atggatctga gaagcctgac atccgaggac agtgeagtgt actactgege ceggtetgag 300
atcactaccg agttcgacta ttggggacag ggcactgcac tgaccgtctc ctce 354
<210> 49

<211> 333

<212> ADN

<213> chudt nha

<400> 49
gatattgtgc tgacacagtc tcccgeaage ctegetgtta gectgggtea acgggecaca 60

attagttgtc gcgcectetga atccgtegac tettatgeta acagctttat geactggtat 120
caacagaage ccgggeagcec acctaaactg ctgatctaca gggecagceaa tetggagagt 180
ggcatcccag ctagatttag cggttccggg tccaggacceg acttcactet gaccatcaac 240
ccegtggagg cagacgacgt ggecacttac tactgecage agtctaaaga ggatccecte 300

acattcggct ccggaacaaa getggaaatg aag 333
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<210> 50

<211> 443

<212> PRT

<213> chudt nha

<400> 50

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

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

Thr Met His Trp Val Arg Gln Ser Leu Gly Glu Ser Leu Asp Trp Ile
35 40 45

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

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

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Ala Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly
130 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
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145 150 155 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190

Asn Phe Gly Thr GIn Thr Tyr Thr Cys Asn Val Asp His Lys Pro Ser
195 200 205

Asn Thr Lys Val Asp Lys Thr Val Glu Arg Lys Cys Cys Val Glu Cys
210 215 220

Pro Pro Cys Pro Ala Pro Pro Val Ala Gly Pro Ser Val Phe Leu Phe
225 230 235 240 :

- Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val
245 250 255

Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Gln Phe
260 265 270

Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro
275 280 285

Arg Glu Glu Gln Phe Asn Ser Thr Phe Arg Val Val Ser Val Leu Thr
290 295 300

Val Val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val
305 310 315 320

Ser Asn Lys Gly Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr
325 330 335
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Lys Gly GIn Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg
340 345 350

Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly
355 360 365

Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro
370 375 380

Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met Leu Asp Ser Asp Gly Ser
385 390 395 400

Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln
405 410 415 ’

Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His
420 425 430

Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly
435 440

<210> 51
<211> 446
<212> PRT
<213> chudt nha

<400> 51
Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 15

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

Thr Met His Trp Val Arg Gln Ser Leu Gly Glu Ser Leu Asp Trp Ile
35 40 45
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Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Asp Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
&5 90 95

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
160 105 110 '

Ala Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190

Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp Cys His
210 215 220
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Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe
225 230 235 240

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
245 250 255

Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val
260 265 270

Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr
275 280 285

Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg Val Val Ser Val
290 295 300

Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
305 310 315 320

Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser
325 330 335

Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro
340 345 350

Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val
355 360 365

Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly
370 375 380

GlIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp
385 390 395 400

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp
405 410 415
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GIn Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His
420 425 430

Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 52

<211> 218

<212> PRT

<213> chudt nha

<400> 52

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

Gin Arg Ala Thr Ile Ser Cys Arg Ala Ser Glu Ser Val Asp Ser Tyr
20 25 30

Ala Asn Ser Phe Met His Trp Tyr Gln GIn Lys Pro Gly Gln Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Arg Ala Ser Asn Leu Glu Ser Gly Ile Pro Ala
50 55 60

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

Pro Val Glu Ala Asp Asp Val Ala Thr Tyr Tyr Cys Gln Gln Ser Lys
85 90 95

Glu Asp Pro Leu Thr Phe Gly Ser Gly Thr Lys Leu Glu Met Lys Arg
100 105 110

Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln
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115 120 125

Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
130 135 140

Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser
145 - 150 155 160

Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr
165 170 - 175 :

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
180 185 190

His Lys Val Tyr Ala Cys Glu Val Thr His GIn Gly Leu Ser Ser Pro
195 200 205

Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 53
11> 1332
<212> ADN
<213> chudtnha

<400> 353
gaggtccage tgecagcagag cgggecagaa ctggttaaac ctggegecag cgtgaagatt 60

agctgtaaga ccagcggtta catctttaca gcatatacca tgcactgggt gaggcagagt 120
ctgggggaat ctctggactg gatcggaggt attaagccca acaatggect ggetaactat 180
aatcaaaaat tcaagggcaa agccacactg accgtcgata agtcctette cacagettac 240
atggatctga gaagcctgac atccgaggac agtgeagtgt actactgege ceggtetgag 300
atcactaccg agttcgacta ttggggacag ggcactgeac tgaccgtcte ctccgecage 360

accaagggcc caagcegtgtt cccgetageg cectgeteca gaageaccag cgagageaca 420
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gcegecectgg getgeetggt gaaggactac ttecccgage cegtgacegt gtectggaac 480
agcggagcecc tgaccagegg cgtgcacacc ttccecgeceg tgetgcagag cageggectg 540
tacagcctga gecagegtggt gaccgtgeca ageageaact teggeacceca gacctacace 600
tgtaacgtgg accacaagcc cagcaacacc aaggtggaca agaccgtgga gaggaagtge 660
tgtgtggagt gecceccetg cecageceec ceagtggecg gacecagegt gttectgtte 720
cceeccaage ccaaggacac cetgatgate agecagaacee cecgaggtgac ctgtgtggtg 780
gtggacgtgt cccacgagga cecccgaggtg cagttcaact ggtacgtgga cggegtggag 840
gtgcacaacg ccaagaccaa geeccagagag gagceagttta acageacctt cegggtegtg 900
tecgtgetga cegtggtgea ccaggactgg ctgaacggea aggagtacaa gtgtaaggtc 960
tccaacaagg gectgecage ceccatcgaa aagaccatca gecaagaccaa gggacageca 1020
agagagccac aggtctacac cctgecccce agcagggagg agatgaccaa gaaccaggtg 1080
tcectgacct gtetggtgaa gggctictac ccaagegaca tecgeegtgga gtgggagage 1140
aacggcecage ccgagaacaa ctacaagace acceccccaa tgetggacag cgacggeage 1200
ttcttectgt acagcaagcet gacagtggac aagagcagat ggcageaggg caacgtgtte 1260
agctgeteeg tgatgeacga ggecectgeac aaccactaca cccagaagag cetgageetg 1320
tccecagget ga 1332

<210> 54

<211> 1341

<212> ADN

<213> chudt nha

<400> 54
gaggtccage tgcagecagag cgggecagaa ctggttaaac ctggegecag cgtgaagatt 60

agctgtaaga ccagceggtta catctttaca gcatatacca tgcactgggt gaggcagagt 120

ctgggggaat ctctggactg gatcggaggt attaagecca acaatggect ggctaactat 180
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aatcaaaaat tcaagggcaa agccacactg accgtcgata agtcctettc cacagettac 240
atggatctga gaagcctgac atccgaggac agtgcagtgt actactgege ceggtetgag 300
atcactaccg agttcgacta ttggggacag ggcactgcac tgaccgtctc ctccgecage 360
accaagggcc caagegtgtt ccecgetagee cegtettcaa agagtaccte aggeggaact 420
gccgctettg gttgccttgt gaaggactat tttcctgage cegtgacggt cagetggaac 480
tctggegeac tgactagegg cgtacacaca ttcectgegg tgetccaaag ttccgggetg 540
tactcactgt cctecgttgt gaccgtteca tetagttcee tcgggacaca gacatacate 600
tgtaatgtga atcataagcc ttcaaacacc aaggtcgaca aacgggtcga geccaaaage 660
tgcgattgec actgtcctcc atgtccagcc cccgaactgt tgggeggace gagegtgtte 720
ttgtttccac ccaageccaa agatacccte atgatcageca gaacccecga ggtgacctgt 780
gteggtggtgg acgtgtccca cgaggaccca gaggtgaagt tcaactggta cgtggacgge 840
gtggaggtge acaacgcecaa gaccaagece agagaggage agtacaacag cacctacagg 900
gtggtgtceg tgetgacegt getgeaccag gactggetga acggcaagga gtacaagtgt 960
aaggtgtcca acaaggecct gecageecca atcgaaaaga ccatcageaa ggecaaggge 1020
cagccaagag agecccaggt gtacaccetg ccacccagea gggaggagat gaccaagaac 1080
caggtgtcee tgacctgtet ggtgaagggce ttctacccaa gegacatege cgtggagteg 1140
gagagcaacg gecageecga gaacaactac aagaccacce ccecagtget ggacagegac 1200
ggcagcttct tectgtacag caagetgace gtggacaaga geagatggea gcagggcaac 1260
gtgttcagcet getecgtgat gecacgaggec ctgeacaacce actacaccca gaagagectg 1320
agcctgtcee caggcaagtg a 1341

<210> 55

<211> 657

<212> ADN
<213> chuét nha
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<400> 55
gatattgtgce tgacacagtc tcccgeaage ctegetgtta geetgggtea acgggecaca 60

attagttgtc gcgectetga atccgtegac tettatgeta acagetttat geactggtat 120
caacagaagc ccgggeagcec acctaaactg ctgatctaca gggecageaa tetggagagt 180
ggcatcccag ctagatttag cggttccggg tccaggaceg acttcactct gaccatcaac 240
ccegtggagg cagacgacgt ggecacttac tactgecage agtctaaaga ggatecccte 300
acattcggct ccggaacaaa getggaaatg aagegtacgg tggecgcetee cagegtgttc 360
atcttcccec caagegacga geagcetgaag ageggeacceg ccagegtggt gtgtetgetg 420
aacaacttct accccaggga ggecaaggtg cagtggaagg tggacaacge cetgeagage 480
ggcaacagee aggagagegt caccgageag gacagceaagg actccaccta cagectgage 540
agcaccctga ccctgageaa ggeecgactac gagaagceaca aggtgtacge ctgtgaggtg 600
acccaccagg gectgteccag ccecgtgacce aagagcettca acaggggcega gtgctga 657
<210> 56

<211> 14

<212> PRT

<213> nhan tao

<220>

<223> trinh tu protein ban 1& nhan tao lién tng

<220>

<221> dbt bién

<222> (1)..(1)

<223> X 1a P, R, Chodc khong c6 gi

<220>

<221> dot bién

<222> (2)..(2)

<223> X 1a K, C, R hodc khéng cé gi

<220>

<221> dot bién
<222> (3)..3)
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<223> X1a S, C, D hoac khong c6 gi

<220>

<221> @6t bién

<222> (5)..(5)

<223> X is D, C, G hodc khong c6 gi

<220>

<221> dbt bién

<222> (6)..(6)

<223> X 1a K, C hodc khong co gi

<220>

<221> dot bién

<222> (7).(7)

<223> X 1a T, C hodc khong co gi

<220>
<221> ddt bién

<222> (8)..(8)

<223> X 1a H, V, K hoic khéng c6 gi

<220>

<221> dot bién

<222> (9)..(9)

<223> X1aT, C, E, P hoac khong cé gi

<220>
<221> dot bién
<222> (11)..(11)
<223> X 1aP hodcI

<220>

<221> dot bién

<222> (12)..(12)

<223> X 1a P hoac khong co gi

<220> ,
<221> dbt bién
<222> (14)..(14)
<223> X 1aPhogc T
<400> 56

Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Cys Xaa Xaa Cys Xaa
1 5 10
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<210> 57
211> 14
<212> PRT
<213> nhan tao

<220> .
<223> trinh ty protein ban 1€ nhén tao lién tng

<220>

<221> d6t bién

<222> (1)..(1)

<223> X 1a P, R, Choic khong c6 gi

<220>

<221> dot bién

<222> (2)..(2)

<223> X 1a K, C, R hodc khong c6 gi

<220>
<221> 46t bién

<222> (3)..(3)

<223> X 14 S, C, D hoic khéng c6 gi

<220>

<221> dot bién

<222> (5)..(5)

<223> X is D, C, G hodc khong co gi

<220>

<221> @6t bién

<222> (6)..(6)

<223> X 1a K, C hodc khong co gi

<220>

<221> dot bién

<222> (7)..(7)

<223> X 1a T, C hodc khong c6 gi

<220>

<221> dot bién

<222> (8)..(8)

<223> X 1a H, V, K hodc khong c6 gi
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<220>

<221> dot bién

<222> (9)..(9)

<223> X 1aT, C, E, P hodc khong cé gi

<400> 57

Xaa Xaa Xaa Cys Xaa Xaa Xaa Xaa Xaa Cys Pro Pro Cys Pro
1 5 10

<210> 58
<211> 14
<212> PRT
<213> nhan tao

<220> .
<223> vung ban 1€ nhan tao

<400> 58

Cys Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10

<210> 59
211> 14
<212> PRT
<213> nhén tao

<220> o
<223> vung ban 1€ nhan tao

<400> 59

Pro Cys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10

<210> 60
211> 14
<212> PRT
<213> nhén tao

<220> .
<223> vung ban 1€ nhéan tao
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<400> 60

Pro Lys Cys Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10

<210> 61
211> 14
<212> PRT
<213> nhén tao

<220> ‘
<223> vung bén 1€ nhan tao

<400> 61

Pro Lys Ser Cys Cys Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10

<210> 62
<211> 14
<212> PRT
<213> nhén tao

<220> .
<223> vung ban 1€ nhén tao

<400> 62
Pro Lys Ser Cys Asp Cys Thr His Thr Cys Pro Pro Cys Pro
1 5 10

<210> 63
<211> 14
<212> PRT
<213> nhén tao

<220> ‘
<223> vung bén 1€ nhéan tao

<400> 63

Pro Lys Ser Cys Asp Lys Cys His Thr Cys Pro Pro Cys Pro
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<210> 64
<211> 14
<212> PRT
<213> nhéan tao

<220> .
<223> vung béan I€ nhén tao

<400> 64

Pro Lys Ser Cys Asp Lys Thr His Cys Cys Pro Pro Cys Pro
1 5 10

<210> 65
<211> 12
<212> PRT
<213> nhén tao

<220> .
<223> vung ban l€ nhén tao

<400> 65
Lys Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
1 5 10

<210> 66
<211> 13
<212> PRT
<213> nhén tao

<220> .
<223> vung ban 1€ nhén tao

<400> 66

Pro Lys Ser Cys Asp Cys His Thr Cys Pro Pro Cys Pro
1 5 10

<210> 67
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<211> 13
<212> PRT
<213> nhan tao

<220> .
<223> vung ban 1€ nhan tao

<400> 67

Pro Lys Ser Cys Asp Cys Thr His Cys Pro Pro Cys Pro
1 5 10

<210> 68
<211> 12
<212> PRT
<213> nhéan tao

<220> ‘
<223> vung ban 1€ nhén tao

<400> 68

Pro Cys Ser Cys Lys His Thr Cys Pro Pro Cys Pro
1 5 10

<210> 69
<211> 12
<212> PRT
<213> nhén tao

<220> .
<223> vung ban 1€ nhéan tao

<400> 69
Pro Ser Cys Cys Thr His Thr Cys Pro Pro Cys Pro
1 5 10

<210> 70
<211> 12
<212> PRT
<213> nhéan tao
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<220> .
<223> vung ban I€ nhan tao

<400> 70

Pro Ser Cys Asp Lys His Cys Cys Pro Pro Cys Pro
1 5 10 '

<210> 71
<211> 10
<212> PRT
<213> nhén tao

<220>
<223> vung ban 1€ nhén tao

<400> 71

Pro Lys Ser Cys Thr Cys Pro Pro Cys Pro
1 5 10

<210> 72
<211> 14
<212> PRT
<213> nhén tao

<220> .
<223> vung ban 1€ nhan tao

<400> 72

Pro Lys Ser Cys Asp Lys Cys Val Glu Cys Pro Pro Cys Pro
1 5 10

<210> 73
<211> 42
<212> ADN
<213> nhan tao

<220> .
<223> vung ban l€ nhéan tao

<400> 73
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tgcaagagct gcgacaagac ccacacctgt cccecctgec ct

<210> 74
<211> 42
<212> ADN
<213> nhan tao

<220>
<223> ving ban 1 nhan tao

<400> 74

ccctgeaget gegacaagac ccacacctgt cceeectgece ot

<210> 75
<211> 42
<212> ADN
<213> nhan tao

<220>
<223> vung ban I€ nhan tao

<400> 75 v
cccaagtget gegacaagac ccacacctgt ccecectgec ct

<210> 76
<211> 42
<212> ADN
<213> nhéan tao

<220> .
<223> vung bén 1€ nhan tao

<400> 76
cctaagagct gttgcaagac ccacacctgt cccecctgece ct

- <210> 77

<211> 42
<212> ADN
<213> nhéan tao

<220> ‘
<223> vung bén 1€ nhén tao
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<400> 77
cccaagagct gegactgeac ccacacctgt ccceectgec ct

<210> 78
<211> 42
<212> ADN
<213> nhaén tao

<220> . .
<223> vung ban l€ nhén tao

<400> 78
cccaagagcet gegacaagtg ccacacctgt cceceectgec ct

<210> 79
<211> 42
<212> ADN
<213> nhan tao

<220> .
<223> vung ban 1€ nhén tao

<400> 79
cccaagagcet gegacaagac ccactgetgt cceccctgec ct

<210> 80
<211> 36
<212> ADN
<213> nhan tao

<220> .
<223> vung ban 1€ nhén tao

<400> 80
aagtgcgaca agacccacac ctgtcccecc tgeect

<210> 81
<211> 39
<212> ADN
<213> nhén tao
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<220>
<223> vung ban I€ nhan tao

<400> 81
cccaagagct gegactgecea cacctgtece cectgeect

<210> 82
<211> 39
<212> ADN
<213> nhan tao

<220>
<223> vung ban 1& nhan tao

<400> 82
cccaagagcet gegactgeac ccactgeccc cectgeect

<210> 83
<211> 36
<212> ADN
<213> nhén tao

<220> .
<223> vung ban 1€ nhan tao

<400> 83
ccetgeaget geaagceacac ctgteccecce tgeect

<210> 84
<211> 36
<212> ADN
<213> nhén tao

<220> .
<223> vung ban I€ nhén tao

<400> 84

cctagcetget geacccacac ctgteeccce tgeect

<210> &5
<211> 36
<212> ADN
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<213> nhéan tao

<220> ‘
<223> vung ban I€ nhan tao

<400> 85
cccagetgeg acaagceactg ctgeeccccc tgeect

<210> 86
<211> 30
<212> ADN
<213> nhén tao

<220> .
<223> vung bén I€ nhan tao

<400> 86
cccaagagct geacctgtce cecttgtect

<210> 87
<211> 42
<212> ADN
<213> nhén tao

<220> .
<223> vung ban 1€ nhén tao

<400> 87
cccaagagcet gegataagtg cgtggagtge cccecttgte ct

<210> 88
<211> 448
<212> PRT
<213> chudt nha

<400> 88

36

30

42

Glu Val GIn Leu Gln GIn Ser Gly Pro Glu Leu Val Lys Pro Gly Ala

1 5 10 15

Ser Val Lys Ile Ser Cys Lys Thr Ser Gly Tyr Ile Phe Thr Ala Tyr

20 25 30
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Thr Met His Trp Val Arg Gln Ser Leu Gly Glu Ser Leu Asp Trp Ile
35 40 45

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gln Lys Phe
50 - 55 60

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

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

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Ala Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190

Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
195 200 205
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Asn Thr Lys Val Asp Lys Arg Val Glu Cys Lys Ser Cys Asp Lys Thr
210 215 220

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
225 230 235 240

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
245 250 255

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
260 265 270

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
275 280 285

Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val
290 295 300

Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
325 330 335

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
340 345 350

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys
355 360 365

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
370 375 380

Asn Gly GlIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
385 390 395 400
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Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
405 410 415

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
420 425 430

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 89

<211> 448

<212> PRT

<213> chudt nha

<400> 89

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

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

Thr Met His Trp Val Arg Gln Ser Leu Gly Glu Ser Leu Asp Trp Ile
35 40 45

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gln Lys Phe
50 55 - 60

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

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

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
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100 105 110

Ala Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190

Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys Val Asp Lys Arg Val Glu Pro Cys Ser Cys Asp Lys Thr
210 215 220

His Thr Cys Pro Pro CyS Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
225 230 : 235 240

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
245 250 255

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
260 265 270

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
275 280 285
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Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val
290 295 300

Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
305 - 310 315 320

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
325 330 335

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gin Val Tyr Thr Leu
340 345 350

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys
355 360 365

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
370 375 380

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
405 410 415

Arg Trp Gln GIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
420 425 430

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 90
<211> 448
<212> PRT
<213> chudt nha

-132-



30337

<400> 90

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

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

Thr Met His Trp Val Arg Gln Ser Leu Gly Glu Ser Leu Asp Trp Ile
35 40 45

Gly Gly Ilé Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

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

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Ala Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175
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Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190

Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Cys Cys Asp Lys Thr
210 215 220 - '

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
225 230 235 240

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
245 250 255

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
260 265 270

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
275 280 285

Lys Thr Lys Pro Arg Glu Glu GIln Tyr Asn Ser Thr Tyr Arg Val Val
290 295 300

Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
325 330 335

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
340 345 350

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys
355 360 365
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Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
370 375 380

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
405 410 415

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
420 425 430

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 91

<211> 448

<212> PRT

<213> chudt nha

<400> 91

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

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

Thr Met His Trp Val Arg Gln Ser Leu Gly Glu Ser Leu Asp Trp Ile
35 40 45

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
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65 70 75 80

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

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Ala Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gin
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190

Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Cys Lys Thr
210 215 220

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
225 230 235 240

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
245 250 255
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Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
260 265 270

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala.
275 280 285

Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val
290 295 300

Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
325 330 335

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
340 345 350

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys
355 360 365

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
370 375 380

Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
405 410 415

Arg Trp GIn Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
420 425 430

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
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435 440 445

<210> 92
211> 448
<212> PRT
<213> chudt nha

<400> 92
Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 15

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

Thr Met His Trp Val Arg GIn Ser Leu Gly Glu Ser Leu Asp Trp Ile
35 40 45

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Asp Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
&5 90 95

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Ala Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140
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Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu GIn
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190

Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp Cys Thr
210 215 220

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
225 230 235 240

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
245 250 255

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
260 265 270

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
275 280 285

Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val
290 295 300

Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
325 330 335
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Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
340 345 350

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys
355 360 365

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
370 375 380

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
405 410 415

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
420 425 430

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 93

<211> 448

<212> PRT

<213> chudt nha

<400> 93

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

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

Thr Met His Trp Val Arg Gln Ser Leu Gly Glu Ser Leu Asp Trp Ile

-140-



30337

35 40 45

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

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

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Ala Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 - 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160

Ser.Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190

Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp Lys Cys
210 215 220
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His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
225 230 235 240

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
245 250 255

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
260 265 270

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
275 280 285

Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val
290 295 300

Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
325 330 335

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
340 - 345 350

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys
355 360 365

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
370 375 380

Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
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405 410 415

Arg Trp Gln GIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
420 425 430

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 94
<211> 448
<212> PRT
<213> chudt nha

<400> 94
Glu Val Gln Leu GIn Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 15

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

Thr Met His Trp Val Arg Gln Ser Leu Gly Glu Ser Leu Asp Trp Ile
35 40 45

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80 '

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

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110
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Ala Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190

Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp Lys Thr
210 215 220

His Cys Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
225 230 235 240

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
245 250 255

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
260 265 270

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
275 280 285

Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val
290 295. 300
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Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
325 330 335

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
340 345 350 \

Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys
355 360 365

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
370 375 380

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
405 410 415

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
420 425 430

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 95
<211> 446
<212> PRT
<213> chuft nha
<400> 95

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

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

Thr Met His Trp Val Arg Gln Ser Leu Gly Glu Ser Leu Asp Trp Ile
35 40 45

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gln Lys Phe
50 55 60 : :

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

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

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Ala Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 - 150 155 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190
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Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys Val Asp Lys Arg Val Glu Lys Cys Asp Lys Thr His Thr
210 215 220 ‘

Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe
225 230 235 240

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
245 250 255

Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val
260 265 270

Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr
275 280 285

Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val
290 295 300

Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
305 310 315 320

Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser
325 330 335

Lys Ala Lys Gly Gln Pro Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro
340 345 350

Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val
355 360 365

Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly
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370 375 380

GlIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp
385 390 395 400

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp
405 410 415

GIn GIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His
420 425 430

Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 96
<211> 447
<212> PRT
<213> chudt nha

<400> 96
Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 15

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

Thr Met His Trp Val Arg Gln Ser Leu Gly Glu Ser Leu Asp Trp Ile
35 40 45

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80
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Met Asp Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Ala Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190

Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp Cys His
210 215 220

Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val
225 230 235 240

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
245 250 255

Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
260 265 270
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Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
275 280 285

Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser
290 295 300

Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
305 310 315 320

Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile
325 330 335

Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro
340 345 350

Pro Ser Arg Glu Glu Met Thr Lys Asn Gla Val Ser Leu Thr Cys Leu
355 360 365

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
370 375 380

~ Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
385 390 395 400

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
405 410 415

Trp Gln GIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
420 425 430

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445
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<210> 97
211> 447
<212> PRT
<213> chudtnha

<400> 97
Glu Val GIn Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 15

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

Thr Met His Trp Val Arg Gln Ser Leu Gly Glu Ser Leu Asp Trp Ile
35 40 45

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn GIn Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

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

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Ala Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160
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Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190

Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp Cys Thr
210 215 220

His Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val
225 230 235 240

Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
245 250 255

Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu
260 265 270

Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys
275 280 285

Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser
290 295 300

Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
305 310 315 320 '

Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile
325 330 335

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

-152-



30337

340 345 350

Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu
355 360 365

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn
370 375 380

Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
385 390 395 400

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
405 410 415

Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu
420 425 430

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 98
Q11> 446
<212> PRT
<213> chudt nha

<400> 98
Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 15

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

Thr Met His Trp Val Arg Gln Ser Leu Gly Glu Ser Leu Asp Trp Ile
35 40 45
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Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

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

- Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly GIn Gly Thr
100 105 110

Ala Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190

Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys Val Asp Lys Arg Val Glu Pro Cys Ser Cys Lys His Thr
210 215 220

Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe
225 230 235 240
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Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
245 250 255

Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val
260 265 270

Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr
275 280 285

Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg Val Val Ser Val
290 295 300

Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
305 310 315 320

Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser
325 - 330 335

Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro
340 345 350

Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val
355 360 365

Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly
370 375 380

GlIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp
385 390 395 400

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp
405 410 415
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GIn GIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His
420 425 430

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 99
<211> 446
<212> PRT
<213> chudt nha

<400> 99
Glu Val GIn Leu GIn GIn Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 15

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

Thr Met His Trp Val Arg Gln Ser Leu Gly Glu Ser Leu Asp Trp Ile
35 40 45

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80 :

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

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Ala Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125
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Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu GIn
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190

Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys Val Asp Lys Arg Val Glu Pro Ser Cys Cys Thr His Thr
210 215 220

Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe
225 230 235 240

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
245 250 255

Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val
260 265 270

Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr
275 280 285

Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg Val Val Ser Val
290 295 300

Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
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305 310 315 320

Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser
325 330 335

Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro
340 345 350

Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val
355 360 365 :

Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly
370 375 380

GlIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp
385 390 395 400

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp
405 410 415

Gln GlIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His
420 425 430

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 100
<211> 446
<212> PRT
<213> chudt nha

<400> 100

Glu Val GIn Leu Gln GlIn Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 15
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Ser Val Lys Ile Ser Cys Lys Thr Ser Gly Tyr Ile Phe Thr Ala Tyr
20 25 30

Thr Met His Trp Val Arg Gln Ser Leu Gly Glu Ser Leu Asp Trp Tle
35 40 45

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

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

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Ala Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190

Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
195 200 205

-159-



30337

Asn Thr Lys Val Asp Lys Arg Val Glu Pro Ser Cys Asp Lys His Cys
210 215 220

Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe
225 230 235 240

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
245 250 255

Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val
260 265 270

~ Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr
275 280 285

Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg Val Val Ser Val
290 295 300

Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
305 310 315 320

Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser
325 330 335

Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro
340 345 350

Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val
355 360 365

Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly
370 375 380
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GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp
385 390 395 400

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp
' 405 410 415

Gln GIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His
420 425 430

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 101
<211> 444
<212> PRT
<213> chuot nha

<400> 101
Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 15

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

Thr Met His Trp Val Arg Gln Ser Leu Gly Glu Ser Leu Asp Trp Ile
35 40 45

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Asp Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 90 95
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Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110 :

Ala Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190

Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Thr Cys Pro
210 215 220

Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe
225 230 235 240

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val
245 250 255

Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe
260 265 270

Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro
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275 280 285

Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr
290 295 300

Val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val
305 310 315 320

Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala
325 330 335

Lys Gly GIn Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg
340 345 350

Glu Glu Met Thr Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly
355 360 365

Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro
370 375 380

Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser
385 390 395 400

Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln
405 410 415

Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His
420 425 430

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440

<210> 102
<211> 448
<212> PRT
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<213> chudt nha

<400> 102

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

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

Thr Met His Trp Val Arg Gln Ser Leu Gly Glu Ser Leu Asp Trp Ile
35 40 45

Gly Gly Ile Lys Pro Asn Asn Gly Leu Ala Asn Tyr Asn GIn Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

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

Ala Arg Ser Glu Ile Thr Thr Glu Phe Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Ala Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
115 120 125

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
130 135 140

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
145 150 155 160

Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
165 170 175
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Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
180 185 190

Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser
195 200 205

Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys Asp Lys Cys
210 215 220

Val Glu Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
225 230 235 240

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
245 250 255

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
260 265 270

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
275 280 285

Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg Val Val
290 295 300

Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
305 310 315 320

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
325 330 335

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
340 345 350
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Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn Val Ser Leu Thr Cys
355 360 365

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
370 375 380

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
385 390 395 400

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
405 410 415

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
420 425 430

Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

<210> 103
11> 1347
<212> ADN
<213> chudt nha

<400> 103
gaggtccagce tgcagcagag cgggecagaa ctggttaaac ctggegecag cgtgaagatt 60

agctgtaaga ccagcggtta catctttaca gcatatacca tgcactgggt gaggcagagt 120
ctgggggaat ctctggactg gatcggaggt attaagccca acaatggect ggetaactat 180
aatcaaaaat tcaagggcaa agccacactg accgtcgata agtcctctte cacagettac 240
atggatctga gaagcctgac atccgaggac agtgeagtgt actactgege ceggtetgag 300
atcactaccg agttcgacta ttggggacag ggcactgeac tgaccgtetc ctccgecage 360
accaagggcc caagegtgtt cccgetagee cccageagea agageaccag cggeggeaca 420

gececgececetgg getgectggt gaaggactac ttccccgage cegtgacegt gtectggaac 480
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agcggagcece tgaccteegg cgtgeacaca ttceccgeeg tgetgecagag cageggecetg 540
tacagcctga geagegtggt gacegtgect ageageagee tgggeacccea gacctacatc 600
tgcaacgtga accacaagce cagcaacacce aaggtggaca agegggtgga gtgcaagage 660
tgcgacaaga cccacacctg teeceectge cetgeceetg aactgetggg cggacecage 720
gtgttcetgt tcceecccaa geccaaggac accctgatga tcagcagaac ccccgaggtg 780
acctgtgtgg tggtggacgt gtcccacgag gacccagagg tgaagttcaa ctggtacgtg 840
gacggegtgg aggtgcacaa cgecaagace aageccagag aggageagta caacageace 900
tacagggtgg tgtcegtgct gacegtgetg caccaggact ggetgaacgg caaggagtac 960
aagtgtaagg tgtccaacaa ggeectgeea gecccaatcg aaaagaccat cageaaggee 1020
aagggccage caagagagec ccaggtgtac accetgecac ccageaggga ggagatgace 1080
aagaaccagg tgtcectgac ctgtetggtg aagggettcet acccaagega catcgeegtg 1140
gagtgggaga geaacggccea geccgagaac aactacaaga ccaccccccc agtgetggac 1200
agcgacggca gettcttect gtacageaag ctgaccgtgg acaagagceag atggeageag 1260
ggcaacgtgt tcagetgete cgtgatgeac gaggecectge acaaccacta cacccagaag 1320
agcctgagcece tgtccccagg caagtga 1347

<210> 104

<211> 1347

<212> ADN

<213> chuft nha

<400> 104
gaggtccage tgeageagag cgggecagaa ctggttaaac ctggegecag cgtgaagatt 60

agctgtaaga ccageggtta catctttaca gcatatacca tgeactgggt gaggeagagt 120
ctgggggaat ctetggactg gatcggaggt attaagecca acaatggect ggetaactat 180
aatcaaaaat tcaagggcaa agccacactg accgtcgata agtectcttc cacagettac 240

atggatctga gaagcctgac atccgaggac agtgeagtgt actactgege cceggtetgag 300
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atcactaccg agttcgacta ttggggacag ggcactgcac tgaccgtcte ctccgecage 360
accaagggcc caagegtgtt cccgetagee cccageagea agageaccag cggeggeaca 420
geegeectgg getgeetggt gaaggactac ttcccegage cegtgacegt gtectggaac 480
agcggagcecc tgacctecgg cgtgeacaca ttccc;cgccg tgctgecagag cageggectg 540
tacagcctga geagegtggt gaccgtgect agcageagee tgggeaccea gacctacatce 600
tgcaacgtga accacaagcc cagcaacacc aaggtggaca agagagtgga geectgcage 660

- tgcgacaaga cccacacctg teeecectge cctgcccctg aactgctggg cggacccage 720

. gtgtteetgt teeccceccaa geccaaggac acectgatga tcagcagaac ceecgaggtg 780
acctgtgtgg tggtggacgt gtcccacgag gacccagagg tgaagticaa ctggtacgtg 840
gacggegtgg aggtgcacaa cgecaagacce aageccagag aggagceagta caacagecace 900
tacagggteg tgtccgtget gacegtgetg caccaggact ggetgaacgg caaggagtac 960
aagtgtaagg tgtccaacaa ggccctgeca gecccaatcg aaaagaccat cagcaaggee 1020
aagggccage caagagagec ccaggtgtac accctgecac ccagecaggga ggagatgace 1080

aagaaccagg tgtccetgac ctgtetggtg aagggcettct acccaagega catcgeegtg 1140

gagtgggaga gcaacggeca geccgagaac aactacaaga ccacceeccc agtgetggac 1200 -

agcgacggca gettcttect gtacageaag ctgaccgtgg acaagageag atggcagcég 1260
ggcaacgtgt tcagetgcete cgtgatgecac gaggecctge acaaccacta cacccagaag 1320
agcctgagcece tgtccccagg caagtga 1347

<210> 105

<211> 1347

<212> ADN

<213> chudt nha

<400> 105
gaggtccage tgcageagag cgggecagaa ctggttaaac ctggegecag cgtgaagatt 60
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agctgtaaga ccageggtta catctttaca geatatacca tgcactgggt gaggeagagt 120
ctgggggaat ctetggactg gatcggaggt attaagccca acaatggect ggetaactat 180
aatcaaaaat tcaagggcaa agccacactg accgtcgata agtcctctte cacagettac 240
atggatctga gaagectgac atccgaggac agtgeagtgt actactgege ceggtetgag 300
atcactaccg agttcgacta ttggggacag ggcactgeac tgaccgtcte ctecgecage 360
accaagggce caagegtgtt ccegetagee cccageagea agageaccag cggeggeaca 420
geegecectgg getgeetggt gaaggactac tteccegage cegtgacegt gtectggaac 480
agcggagcecec tgaccteegg cgtgcacaca ttccecgecg tgctgéagag cageggectg 540
tacagcctga gecagegtggt gaccgtgect ageageagec tgggeacceca gacctacate 600
tgcaacgtga accacaagce cagcaacacc aaggtggaca agegegtgga geccaagtge 660
tgcgacaaga cccacacctg teeceectge cetgecectg aactgetggg cggacceage 720
gtgttcetgt tcceccecaa geccaaggac accetgatga tcageagaac cecegaggtg 780
acctgtgtgg tggtggacgt gtcccacgag gacccagagg tgaagttcaa ctggtacgtg 840
gacggeglgg aggtgcacaa cgecaagace aageccagag aggagceagta caacagcace 900
tacagggtgg tgtccgtget gacegtgcetg caccaggact ggetgaacgg caaggagtac 960
aagtgtaagg tgtccaacaa ggecctgeca gececaateg aaaagaccat cagecaaggee 1020
aagggccage caagagagcee ccaggtgtac accetgeeac ccageaggga ggagatgace 1080
aagaaccagg tgtccctgac ctgtetggtg aagggcttet acccaagega catcgecgtg 1140
gagtgggaga gcaacggceca geecgagaac aactacaaga ccacceecce agtgetggac 1200
agcgacggca gettcttect gtacageaag ctgaccgtgg acaagageag atggeageag 1260
ggcaacgtgt tcagcetgete cgtgatgeac gaggecctge acaaccacta cacccagaag 1320

agcctgagcc tgtceccagg caagtga 1347

<210> 106
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<211> 1347
<212> ADN
<213> chudt nha

<400> 106
gaggtccage tgecageagag cgggecagaa ctggttaaac ctggegecag cgtgaagatt 60

agctgtaaga ccagcggtta catctttaca geatatacca tgecactgggt gaggecagagt 120
ctgggggaat ctetggactg gatcggaggt attaagceca acaatggect ggetaactat 180
aatcaaaaat tcaagggcaa agccacactg accgtegata agtcctette cacagettac 240
atggatctga gaagcctgac atccgaggac agtgcagtgt actactgege ccggtctgag. 300
atcactaccg agttcgacta ttggggacag ggeactgeac tgaccgtete ctecgecage 360
accaagggcc caagegtgtt ccegetagee cccageagea agageaccag cggeggeaca 420
geegeectgg getgeetggt gaaggactac ttcecegage ccgtgacegt gtectggaac 480
agcggagece tgacctcegg cgtgeacaca ttcceegeeg tgetgeagag cageggeetg 540
tacagcctga geagegtggt gaccgtgect agecageagec tgggeacccea gacctacatc 600
tgcaacgtga accacaagece cagcaacacc aaggtggaca agagagtgga gectaagage 660
tgttgcaaga cccacacctg teceecctge cetgeecctg aactgetggg cggacecage 720
gtgtteetgt tececceccaa geccaaggac accctgatga tcageagaac ceccgaggtg 780
acctgtgtgg tggtggacgt gtcccacgag gacccagagg tgaagttcaa ctggtacgtg 840
gacggegtgg aggtgcacaa cgecaagace aageccagag aggageagta caacagcace 900
tacagggtgg tgtcegtget gacegtgetg caccaggact ggetgaacgg caaggagtac 960
aagtgtaagg tgtccaacaa ggccctgeea gecccaatcg aaaagaccat cagecaaggee 1020
aagggccage caagagagec ccaggtgtac accetgecac ccageaggga ggagatgace 1080
aagaaccagg tgtccctgac ctgtctggtg aagggcttet acccaagega catcgeegtg 1140
gagtgggaga geaacggeca geecgagaac aactacaaga ccacceccce agtgetggac 1200

agcgacggca gettettect gtacagcaag ctgaccgtgg acaagageag atggeageag - 1260
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ggcaacgtgt tcagetgcete cgtgatgeac gaggecectge acaaccacta cacccagaag 1320
agcctgagcec tgtccccagg caagtga 1347

<210> 107

<211> 1346

<212> ADN

<213> chudt nha

<400> 107
gaggtccage tgeageagag cgggecagaa ctggttaaac ctggegecag cgtgaagatt 60

agctgtaaga ccagcggtta catctttaca gcatatacca tgeactgggt gaggcagagt 120
ctgggggaat ctctggactg gatcggaggt attaagccca acaatggect ggetaactat 180
aatcaaaaat tcaagggcaa agccacactg accgtcgata agtcctcttc cacagettac 240
atggatctga gaagcctgac atccgaggac agtgeagtgt actactgege ceggtetgag 300
atcactaccg agttcgacta ttggggacag ggcactgcac tgaccgtctc cteccgecage 360
accaagggcc caagegtgtt ccegetagee cccageagea agageaccag cggeggeaca 420
geegeeetgg getgeetggt gaaggactac ttccecgage cegtgacegt gtectggaac 480
agcggagecc tgaccteegg cgtgeacaca ttecceegeeg tgetgecagag cageggeetg 540
tacagcctga gecagegtggt gaccgtgect agecageagec tgggeacccea gacctacatc 600
tgcaacgtga accacaagcc cagcaacace aaggtggaca agagagtgga geccaagage 660
tgcgactgcea cccacacctg tececeectge cetgeecctg aactgetggg cggacccage 720
gtgttcetgt tccececccaa geccaaggac acectgatga tcageagaac ceecgaggtg 780

acctgtgtgg tggtggacgt gtcccacgag gacccagagg tgaagttcaa ctggtacgtg 840

gacggegtgg aggtgcacaa cgecaagace aageccagag aggageagta caacagecace 900

tacagggtgg tgtcegtget gaccgtgetg caccaggact ggetgaacgg caaggagtac 960

aagtgtaagg tgtccaacaa ggecctgeea gecccaatcg aaaagaccat cagecaaggee 1020
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aagggccagce caagagagcec ccaggtgtac accctgecac ccageaggga ggagatgace 1080
aagaaccagg tgtccctgac ctgtetggte aagggcttet acccaagega catcgeegtg 1140
gagtgggaga gcaacggeea geecgagaac aactacaaga ccaccccece agtgetggac 1200
agcgacggca gcttcttcct gtacagecaag ctgaccgtgg acaagageag atggeageag 1260
ggcaacgtgt tcagetgcete cgtgatgeac gaggecctge acaaccacta cacccagaag 1320
agcctgagcc tgtecccagg caagtg 1346

<210> 108

<211> 1347

<212> ADN

<213> chudt nha

<400> 108
gaggtccage tgeagecagag cgggccagaa ctggttaaac ctggegecag cgtgaagatt 60

agctgtaaga ccagceggtta catctttaca geatatacca tgecactgggt gaggcagagt 120
ctggggpaat ctetggactg gatcggaggt attaagecca acaatggect ggetaactat 180
aatcaaaaat tcaagggcaa agccacactg accgtegata agtcctcttc cacagettac 240
atggatctga gaagectgac atccgaggac agtgeagtgt actactgege ccggtetgag 300
atcactaccg agttcgacta ttggggacag ggcactgcac tgaccgtcte ctccgecage 360
accaagggcc caagcegtgtt cccgetagee cccageagea agageaccag cggeggeaca 420
geegeectgg getgectggt gaaggactac ttecccgage cegtgacegt gtectggaac 480
agcggagccc tgacctcegg cgtgeacaca ttcceegeeg tgetgecagag cageggeetg 540
tacagcctga geagegtggt gaccgtgect agecagecagec tgggeacceca gacctacate 600
tgcaacgtga accacaagcece cagcaacace aaggtggaca agagagtgga geccaagage 660
tgcgacaagt gecacacctg tecececetge cetgeeectg aactgetggg cggacccage 720

gtgttectgt tccceeccaa geccaaggac accetgatga tcageagaac ceceegaggtg 780

acctgtgtgg tggtggacgt gtcccacgag gacccagagg tgaagttcaa ctggtacgtg 840
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gacggegtgg aggtgcacaa cgecaagacc aageccagag aggagceagta caacageace 900
tacagggtgg tgtcegtgcet gacegtgetg caccaggact ggetgaacgg caaggagtac 960
aagtgtaagg tgtccaacaa ggeectgeca geeccaateg aaaagaccat cageaaggee 1020
aagggccage caagagagcec ccaggtgtac accetgecac ccageaggga ggagatgace 1080
aagaaccagg tgtccctgac ctgtetggtg aagggcttct acccaagega catcgeegtg 1140
gagtgggaga geaacggeca gecegagaac aactacaaga ccacceecce agtgetggac 1200
agcgacggea gettttect gtacageaag ctgacegtgg acaagageag atggeageag 1260
ggcaacgtgt tcagetgete cgtgatgeac gaggecectge acaaccacta cacccagaag 1320
agcctgagec tgtccccagg caagtga 1347

<210> 109

<211> 1347

<212> ADN

<213> chudt nha

<400> 109
gaggtccagce tgecageagag cgggecagaa ctggttaaac ctggegecag cgtgaagatt 60

agctgtaaga ccagcggtta ”catctttaca gcatatacca tgcactgggt gaggcagagt 120
ctgggggaat ctetggactg gatcggaggt attaagecca acaatggect ggetaactat 180
aatcaaaaat tcaagggcaa agccacactg accgtcgata agtcctctte cacagettac 240
atggatctga gaagcctgac atccgaggac agtgeagtgt actactgege ceggtetgag 300
atcactaccg agttcgacta ttggggacag ggcactgeac tgaccgtcte ctccgecage 360
accaagggcc caagcegtgtt cccgetagee cccageagea agageaccag cggeggeaca 420
geegecectgg getgeetggt gaaggactac tteccegage cegtgacegt gtectggaac 480
agcggagccc tgaccteegg cgtgeacacc tteccegeeg tgetgeagag cageggectg 540

tacagcctga geagegtggt gaccgtgect agcageagec tgggeaccea gacctacatc 600
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tgcaacgtga accacaagcc cagcaacacc aaggtggaca agagagtgga geecaagage 660
tgcgacaaga cccactgetg tececeetge cetgeceetg aactgetggg cggacccage 720
gtgttcetgt tcceccecaa geccaaggac accetgatga tcageagaac cccegaggtg 780
acctgtgtgg tggtggacgt gtcccacgag gacccagagg tgaagttcaa ctggtacgtg 840
gacggegtgg aggtgeacaa cgecaagace aageccagag aggageagta caacageace 900
tacagggtgg tgtccgtgct gaccgtgetg caccaggact ggetgaacgg caaggagtac 960
aagtgtaagg tgtccaacaa ggeectgeca geeccaateg aaaagaccat cageaaggee 1020
aagggccage caagagagcec ccaggtgtac accetgecac ccageaggga ggagatgace 1080
aagaaccagg tgtccctgac ctgtctggtg aagggcttet acccaagega categeegtg 1140
gagtgggaga gecaacggeca geccgagaac aactacaaga ccacceecee agtgetggac 1200
agcgacggea gettetteet gtacageaag ctgaccgtgg acaagageag atggeageag 1260
ggcaacgtgt tcagetgete cgtgatgeac gaggecctge acaacc‘acta cacccagaag 1320
agcctgagece tgtceccagg caagtga 1347

<210> 110

<211> 1341

<212> ADN

<213> chudt nha

<400> 110
gaggtccage tgcagcagag cgggecagaa ctggttaaac ctggegecag cgtgaagatt 60

agctgtaaga ccageggtta catctttaca geatatacca tgeactgggt gaggeagagt 120
ctgggggaat ctctggactg gatcggaggt attaagecca acaatggect ggetaactat 180
aatcaaaaat tcaagggcaa agccacactg accgtcgata agtcctctte cacagettac 240
atggatctga gaagcctgac atccgaggac agtgcagtgt actactgege ceggtetgag 300
atcactaccg agttcgacta ttggggacag ggceactgeac tgaccgtete ctccgecage 360

accaagggcc caagegtgtt ccegetagee cccageagea agageaccag cggeggeaca 420
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geegeectgg getgectggt gaaggactac ttccecgage cegtgacegt gtectggaac 480
agcggagcecec tgaccteegg cgtgeacaca ttcceegeeg tgetgeagag cageggectg 540
tacagcctga geagegtggt gaccgtgect agcageagec tgggeaccea gacctacatc 600
tgcaacgtga accacaagcc cagcaacacc aaggtggaca agegggtgga gaagtgegac 660
aagacccaca cctgtccecc ctgeectgee cetgaactge tgggeggacce cagegtgttc 720
ctgttccece ccaageccaa ggacaccctg atgatcagea gaacccccga ggtgacctgt 780
gtggtgoteo acgtgtcceca cgaggaccca gaggtgaagt tcaactggta cgtggacgge 840
gtggaggtgc acaacgccaa gaccaagecce agagaggagce agtacaacag cacctacagg 900
gtggtgtceg tgetgacegt getgeaccag gactggetga acggeaagga gtacaagtgt 960
aaggtgtcca acaaggcecct gecageccca atcgaaaaga ccatcageaa ggecaaggge 1020
cagccaagag agecccaggt gtacaccetg ccacceagea gggaggagat gaccaagaac 1080
caggtgtcce tgacctgtct ggtgaagggc ttctacccaa gegacatege cgtggagtgg 1140
gagagcaacg gccageccga gaacaactac aagaccacce ccccagtget ggacagegac 1200
ggcagcttct tcctgtacag caagetgacc gtggacaaga gcagatggea gcagggcaac‘ 1260
gtgttcaget getecgtgat gecacgaggee ctgeacaace actacaccca gaagagectg 1320
aigcctgtccc caggcaagtg a | 1341

<210> 111

<211> 1344

<212> ADN

<213> chudt nha

<400> 111
gaggtccage tgcageagag cgggecagaa ctggttaaac ctggegecag cgtgaagatt 60

agctgtaaga ccageggtta catctttaca gceatatacca tgcactgggt gaggcagagt 120

ctgggggaat ctetggactg gatcggaggt attaagccca acaatggect ggetaactat 180
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aatcaaaaat tcaagggcaa agccacactg accgtcgata agtcctctte cacagettac 240
atggatctga gaagcctgac atccgaggac agtgeagtgt actactgege ceggtetgag 300
atcactaccg agttcgacta ttggggacag ggcactgeac tgaccgtete ctecgecage 360
accaagggcc caagegtgtt ccegetagee cecageagea agageaccag cggeggeaca 420
geegecetgg getgectggt gaaggactac ttcceegage cegtgacegt gtectggaac 480
agcggagecce tgaccteecgg cgtgeacaca ttecceegeeg tgetgeagag cageggectg 540
tacagcctga geagegtggt gaccgtgect ageageagee tgggeacceea gacctacatc 600
tgcaacgtga accacaagcc cagcaacacc aaggtggaca agagagtgga geccaagage 660
tgcgactgec acacctgtee cecctgecect gecectgaac tgetgggegg acccagegtg 720
ttcetgttec cecccaagee caaggacacce ctgatgatea gecagaaccee cgaggtgace 780

tgtgtggtge tggacgtgte ccacgaggac ccagaggtga agttcaactg gtacgtggac 840
ggcgtggagg tgcacaacge caagaccaag cccagagagg ageagtacaa cageacctac 900
agggtggtet cegtgetgac cgtgetgeac caggactgge tgaacggeaa ggagtacaag 960
tgtaaggtet ccaacaagge cctgeecagee ccaatcgaaa agaccatcag caaggecaag 1020
ggccagecaa gagagecccea ggtgtacace ctgecaccea geagggagga gatgaccaag 1080
aaccaggtgt ccctgacctg tetggtgaag ggcttetace caagegacat cgeegtggag 1140
tgggagagcea acggecagece cgagaacaac tacaagacca cccccecagt getggacage 1200
gacggcagct tettectgta cageaagcetg accgtggaca agageagatg geageaggge 1260 -
aacgtgttca gctgeteegt gatgecacgag gecctgeaca accactacac ccagaagage 1320
ctgagcctgt ccccaggeaa gtga 1344

<210> 112

<211> 1344

<212> ADN
<213> chudt nha
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<400> 112
gaggtccagce tgecagcagag cgggecagaa ctggttaaac ctggegecag cgtgaagatt 60

agctgtaaga ccageggtta catctttaca geatatacca tgcactgggt gaggeagagt 120
ctgggggaat ctetggactg gatcggaggt attaagccca acaatggect ggetaactat 180
aat;:aaaaat tcaagggcaa agccacactg accgtcgata agtcctcttc cacagettac 240
atggatctga gaagcctgac atccgaggac agtgeagtgt actactgege ceggtetgag 300
atcactaccg agttcgacta ttggggacag ggcactgeac tgaccgtcte ctecgecage 360
aécaagggcc caagcgtgtt ccegetagee cccageagea agageaccag cggeggeaca 420
geegeectgg getgectggt gaaggactac ttccccgage cegtgacegt gtectggaac 480
agcggagcecc tgaccteegg cgtgeacacce ttececgeeg tgctgeagag cageggectg 540
tacagcctga geagegtggt gaccgtgect agecageagee tgggeaccea gacctacatc 600
tgcaacgtga accacaagec cagcaacacc aaggtggaca agagagtgga geeccaagage 660
tgegactgea cecactgeee cecetgeect geeectgaac tgetgggegg acccagegtg 720
ttcctgttce cccccaagee caaggacacc ctgatgatca geagaaccee cgaggtgace 780
tgtgtggteg tggacgtgtc ccacgaggac ccagaggtga agttcaactg gtacgtggac 840
ggcgtggage tgcacaacge caagaccaag cccagagagg ageagtacaa cageacctac 900
agggtggtet ccgtgctgac cgtgctgcac caggactggc tgaacggcaa ggagtacaag 960
tgtaaggtgt ccaacaaggce cctgccagcc ccaatcgaaa agaccatcag caaggecaag 1020
ggccagcecaa gagagececca ggtgtacace ctgecaccca geagggagga gatgaccaag 1080
aaccaggtgt ccctgacctg tetggtgaag ggcttetace caagegacat cgecgtggag 1140
tgggagagca acggecagece cgagaacaac tacaagacca cccecccagt getggacage 1200
gacggcagct tcttcetgta cageaagetg accgtggaca agageagatg geageaggge 1260
aacgtgttca getgctecgt gatgecacgag gecctgeaca accactacac ccagaagage 1320

ctgagcctgt ccccaggeaa gtga 1344
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<210> 113
<211> 1341
<212> ADN
<213> chuot nha

<400> 113
gaggtccage tgcageagag cgggecagaa ctggttaaac ctggegeeag cgtgaagatt 60

agctgtaaga ccageggtta catctttaca gcatatacca tgcactgggt gaggeagagt 120
ctggggeaat ctctggactg gatcggaggt attaagecca acaatggect ggetaactat 180
aatcaaaaat tcaagggcaa agccacactg accgtcgata agtcctettc cacagettac 240
atggatctga gaagcctgac atccgaggac agtgeagtgt actactgege ceggtetgag 300
atcactaccg agttcgacta ttggggacag ggcactgeac tgaccgtete ctecgecage 360
accaagggcc caagegtgtt cccgetagee cecageagea agageaccag cggeggeaca 420
geegecectgg getgectggt gaaggactac ttcccegage cegtgacegt gtectggaac 480
agcggagece tgaccteegg cgtgeacaca ttcceegeeg tgetgeagag cageggeetg 540
tacagcctga gecagegtggt gaccgtgect ageageagece tgggeaccea gacctacatc 600
tgcaacgtga accacaagcc cagcaacacc aaggtggaca agagagtgga geectgecage 660
tgcaagcaca cctgtceece ctgeectgee cetgaactge tgggeggace cagegtgttc 720
ctgttcecee ccaageccaa ggacaccctg atgatcagea gaacceecga ggtgacetgt 780
gtggtggtgg acgtgtccea cgaggaccea gaggtgaagt tcaactggta cgtggacgge 840
gtggaggtgc acaacgcecaa gaccaagece agagaggage agtacaacag cacctacagg 900
gtggtgtceg tgetgacegt getgeaccag gactggetga acggeaagga gtacaagtgt 960
aaggtgtcca acaaggecct gecageccca atcgaaaaga ccatcageaa ggecaaggge 1020

cagccaagag agccccaggt gtacaccctg ccacccagea gggaggagat gaccaagaac 1080

caggtgtcce tgacctgtet ggtgaagggc ttctacccaa gegacatege cgtggagtgg 1140
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gagagcaacg gccageccga gaacaactac aagaccacce cceccagtget ggacagegac 1200
ggcagcttct tectgtacag caagetgace gtggacaaga geagatggea geagggeaac 1260
gtgttcaget getecgtgat gecacgaggee ctgeacaace actacaccea gaagagectg 1320
agcctgtcee caggcaagtg a ’ 1341

<210> 114

<211> 1341

<212> ADN

<213> chudt nha

<400> 114
gaggtccage tgeageagag cgggecagaa ctggttaaac ctggegecag cgtgaagatt 60

agctgtaaga ccageggtta catctttaca geatatacca tgcactgggt gaggcagagt 120
ctgggggaat ctetggactg gatcggaggt attaagcecca acaatggect ggetaactat 180
éatcaaaaat tcaagggcaa agécacactg accgtcgata agtcctettc cacagettac 240
atggatctga gaagcectgac atccgaggac agtgeagtgt actactgege ceggtetgag 300
atcactaccg agttcgacta ttggggacag ggcactgcac tgaccgtcte ctccgecage 360
accaagggcc caagcegtgtt ccegetagee cccageagea agageaccag cggeggeaca 420
gccgecctgg getgeetggt gaaggactac ttcccegage cegtgacegt gtectggaac 480
agcggagccec tgacctecgg cgtgeacaca ttcccegeceg tgetgecagag cagéggcctg 540
tacagcctga gcagegtggt gaccgtgect agcagceagec tgggeaccca gaéctacatc 600
tgcaacgtga accacaagcce cagcaacacc aaggtggaca agagagtgga gectagetge 660
tgcacccaca cetgtceece ctgeecetgee cetgaactge tgggeggacce cagegtgtte 720
ctgttcceee ccaageccaa ggacaccctg atgatcagea gaacceccga ggtgacetgt 780

gtggteetoo acgtgtccca cgaggacccea gaggtgaagt tcaactggta cgtggacgge 840

gtggaggtec acaacgccaa gaccaagecc agagaggage agtacaacag cacctacagg 900

gtggteteeg tgetgacegt getgeaccag gactggetga acggeaagga gtacaagtgt 960
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aaggtgtcca acaaggcecct gecageccca atcgaaaaga ccatcageaa ggecaaggge 1020
cagccaagag agccccaggt gtacaccctg ccacccagea gggaggagat gaccaagaac 1080
caggtgtcce tgacctgtct ggtgaagggc ttctacccaa gegacatcge cgtggagtgg 1140
gagagcaacg gecagececga gaacaactac aagaccacce écccagtgct ggacagcgac 1200
ggcagcttct tcctgtacag caagetgace gtggacaaga geagatggea geagggeaac 1260
gtgttcagcet geteegtgat geacgaggec ctgeacaace actacacceca gaagagectg 1320
agcctgteee caggeaagtg a | 1341

<210> 115

<211> 1341

<212> ADN

<213> chudt nha

<400> 115
gaggtccage tgcagecagag cgggccagaa ctggttaaac ctggegecag cgtgaagatt 60

agctgtaaga ccagecggtta catctttaca geatatacca tgecactgggt gaggecagagt 120
ctgggggaat ctctggactg gatcggaggt attaagecca acaatggect ggetaactat 180
aatcaaaaat tcaagggcaa agccacactg accgtcgata agtcctcttc cacagettac 240
atggatctga gaagcctgac atccgaggac agtgcagtgt actactgege ceggtetgag 300
atcactaccg agttcgacta ttggggacag ggcactgeac tgaccgtete cteccgecage 360
accaagggcc caagegtgtt cccgetagee cccageagea agageaccag cggeggeaca 420
gcegeectgg getgeetggt gaaggactac ttcccecgage cegtgacegt gtectggaac 480
agcggagccce tgaccteegg cgtgeacacc ttcceegeeg tgetgeagag cageggectg 540
tacagectga geagegtggt gaccgtgect ageageagec tgggeaceca gacctacatc 600
tgcaacgtga accacaagcc cagcaacacc aaggtggaca agagagtgga geecagetge 660

gacaagcact gctgecccce ctgeectgee cetgaactge tgggeggacce cagegtgtte 720
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ctgttcecee ccaageccaa ggacaccctg atgatcagea gaacceecega ggtgacctgt 780

gtggtggtge acgtgtecca cgaggaccea gaggtgaagt tcaactggta cgtggacgge 840
gtggaggtgc acaacgccaa gaccaagecce agagaggage agtacaacag cacctacagg 900
gtggtgteeg tgctgacegt getgeaccag gactggetga acggeaagga gtacaagtgt 960
aaggtgtcca acaaggecct geccageccca atcgaaaaga ccatcagceaa ggecaaggge 1020
cagccaagag agccccaggt gtacaccctg ccacccagea gggaggagat gaccaagaac 1080
caggtgtccc tgacctgtet ggtgaagggc ttctacccaa gegacatege cgtggagtgg 1140
gagagcaacg gececageccga gaacaactac aagaccacce ccccagtget ggacagegac 1200
ggcagcttct tectgtacag caagetgace gtggacaaga geagatggea geagggecaac 1260
gtgttcaget getcegtgat gecacgaggece ctgeacaace actacaccea gaagagectg 1320
agcctgtcece caggcaagtg a 1341

<210> 116

<211> 1335

<212> ADN

<213> chudt nha

<400> 116
gaggtccage tgcagcagag cgggccagaa ctggttaaac ctggegecag cgtgaagatt 60

agctgtaaga ccageggtta catctttaca gcatatacca tgcactgggt gaggecagagt 120
ctgggggaat ctctggactg gatcggaggt attaagcccea acaatggect ggetaactat 180
aatcaaaaat tcaagggcaa agccacactg accgtcgata agtcctcttc cacagettac 240
atggatctga gaagcectgac atccgaggac agtgeagtgt actactgege ceggtetgag 300
atcactaccg agttcgacta ttggggacag ggcactgcac tgaccgtete ctecgecage 360
accaagggcc caagegtgtt cecgetagee cccageagcea agagcacaag cggeggaaca 420
geegeectgg getgectggt gaaggactac ttccccgage cegtgacegt gtettggaac 480

agcggagcecc tgaccagegg cgtgeacacc tttccageeg tgetgeagag cageggectg 540
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tacagcctga geagegtggt gaccgtgect agcageagec tgggeaccca gacctacatc 600
tgcaacgtga accacaagcc cagcaacacc aaggtggaca agagagtgga geccaagage 660
tgcacctgte ccecttgtee tgeeectgag ctgetgggeg gaccecagegt gttectgtte 720
cccecccaage ccaaggacac cetgatgate agecagaacce cecgaggtgac ctgtgtggtg 780
gtggacgtgt cccacgagga cccagaggtg aagticaact ggtacgtgga cggegtggag 840
gtgcacaacg ccaagaccaa gcccagagag gageagtaca acageaccta cagggtggtg 900
tccgtgctga cegtgetgea ccaggactgg ctgaacggea aggagtacaa gtgtaaggtg 960 |
tccaacaagg ccctgecage cccaatcgaa aagaccatca geaaggecaa gggecageeca 1020
agagagccec aggtgtacac cctgecacee agcagggagg agatgaccaa gaaccaggtg 1080
tcectgacct gtetggtgaa gggcettctac ccaagegaca tegeegtgga gtgggagage 1140
aacggccage ccgagaacaa ctacaagacc accceccecag tgetggacag cgacggeage 1200
ttcttectgt acageaaget gacegtggac aagagcagat ggeageaggg caacgtgttc 1260
agctgcteeg tgatgecacga ggecctgeac aaccactaca cccagaagag ccetgagectg 1320
tccccaggea agtga 1335

<210> 117

<211> 1347

<212> ADN

<213> chudt nha

<400> 117
gaggtccage tgcagcagag cgggecagaa ctggttaaac ctggegecag cgtgaagatt 60

agctgtaaga ccagcggtta catctttaca geatatacca tgcactgggt gaggeagagt 120
ctgggggaat ctctggactg gatcggaggt attaagccca acaatggect ggetaactat 180
aatcaaaaat tcaagggcaa agccacactg accgtcgata agtcctcttc cacagettac 240

atggatctga gaagcctgac atccgaggac agtgcagtgt actactgege ccggtetgag 300
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atcactaccg agttcgacta ttggggacag ggcactgeac tgaccgtete ctecgecage 360
accaagggcce caagcegtgtt ccegetagee cccageagea agageacaag cggeggaaca 420
gcegecectgg getgeetggt gaaggactac ttcccegage cegtgacegt gtettggaac - 480
agcggagccc tgaccagegg cgtgeacacce tttccagccg tgctgecagag cageggectg 540
tacagcctga geagegtggt gacegtgect agecageagee tgggeaccea gacctacate 600
tgcaacgtga accacaagcc cagcaacacc aaggtggaca agagagtgga geccaagage 660
tgcgataagt gegtggagte ccceccttgt cetgeeectg agetgetggg cggacccage 720
gtgttectgt tccecceccaa geccaaggac accetgatga tcagcagaac ceecgaggtg 780

acctgtgtgg tggtggacgt gtcccacgag gacccagagg tgaagticaa ctggtacgtg 840

gacggcgtgg aggtgcacaa cgecaagacc aageccagag aggageagta caacagcace 900
tacagggtgg tgtcegtget gacegtgetg caccaggact ggetgaacgg caaggagtac 960
aagtgtaagg tgtccaacaa ggecctgeca gecccaatcg aaaagaccat cagecaaggee 1020
aagggccagce caagagagec ccaggtgtac accetgecac ccageaggga ggagatgace 1080
aagaaccagg tgtcectgac ctgtetggte aagggcttet acccaagega catcgeegtg 1140
gagtgggaga gecaacggeca geccgagaac aactacaaga ccacceeccc agtgetggac 1200
agcgacggca gcttcttect gtacagcaag ctgaccgtgg acaagageag atggecageag 1260
ggcaacgtgt tcagcetgete cgtgatgcac gaggecctge acaaccacta cacccagaag 1320

agcctgagece tgtccccagg caagtga 1347
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