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Linh vie k§ thuit dwoc dé cip

Sang ché dé cip dén méanh gin két khang nguyén gin két véi albumin huyét thanh
ctia ngudi; cAu tric dung hop chtra manh gin két khang nguyén ndy va gbc tac dong cé
hoat tinh sinh hoc; vecto biéu hién; té bao vat chu chtra vecto biéu hién nay; dugc phém
cha ciu tric dung hop nay; phuong phap 1am ting mirc d6 biéu hién hoa tan cia
polypeptit hodc protein c6 hoat tinh sinh hoc trong chu chét cia E. coli; phuong phép lam
tdng thol gian ban thai in vivo cua polypeptit hodc protein cé hoat tinh sinh hoc; va

phrong phap biéu hién protein tai t hop trong E. coli.
Tinh trang k¥ thuit ciia sing ché

Ché phdm chtra manh gin két khang nguyén (Fab-antigen binding fragment) 13
mot trong s6 cac duoc chit khang thé don dong thanh cong nhat. Vi du, Abciximab
(ReoPro®), Ranibizumab (Lucentis®), va Certolizumab pegol (Cimzia ®) v.v. da duoc
vhé chuén dé sir dung 1am thudc ¢ nhiéu qudc gia. Ngoai ra, cac ché phdm Fab da dong
bao gdm Abciximab (ReoPro®), Ranibizumab (Lucentis®) va Certolizumab pegol

(Clmzia®) ciing dang c6 trén thi truomg chau Au.

Qua4 trinh tiép hop gitta gdc tac dong (effector domain) ngoai sinh v&i cac manh
Fab c6 thé tao ra tac dung diéu tri bénh, khi ching tao ra cdu triac dung hop Fab-gbc tac
dong. Do d6, trén thuc té rat nhiéu manh khang thé trong cic nghién ctru 1am sang duoc
tao tiép hop v6i gbe chirc nang ngoai sinh. Trong cu tric protein dung hop Fab (hodc
c4u tric Fab-gdc tac dong) nhu vdy, manh gin két khang nguyén c6 thé c6 kha nang phan
phéi dac hiéu dich, va protein hoic polypeptit dung hop (gdc tic dong) cé thé tao ra cac
tac dung didu tri bénh. Cac ving dung hop c¢é ngudn gbc tir sinh vat chwa c¢6 nhan dién
hinh ¢ thé chtra cac doc tb té bao, vi du, deB ouganin (ddc td thuc vat khong cé tinh mién
dich) (xem Entwistle et al., (2012) Cancer Biother Radiopharm. 27, 582-92),
staphylococcal enterotoxin (SE) (xem Ilack et al., (2003) Toxicology. 185, 161-174) hodc
dang 4ot bién cua ngoai doc t6 Pseudomonas (xem Choe et al., (1994) Cancer Res. 54,
3460-3467; xem Kreitman et al., (1994) Int. J. Cancer 57, 856-864). Ngoai ra, cic mién



34178

dung hop chira cac polypeptit co ngudn gbc tir cac sinh vat c6 nhan dién hinh, nhu, scFv
(xem Lu et al., (2002) J Immunolog Meth. 267, 213- 226) hodc xytokin (xem Holzer et
al., (1996) Cytokine. 8, 214-221; xem Sjogaard et al., (1999) Int J Oncol. 15, 873-832),
c6 thé dugc ding 1am céc chét didu tri bénh. Miac du chit dong vi phong xa thudng duge
tao thé tiép hop bang cach héa hoc v&i manh Fab hoic (Fab’),, nhung doc to té bao -
xytokin hodc enzym dugc dung hop gen voi Fab hodc (Fab’),. Da biét ring cac phan tir
Fab, khong giéng v6i scFv, Fv hodc dsFv, ¢ thé dugc tao ra & dang hoa tan trong chu
chét cua E. coli & ndng d nhé 1 - 2 g/L (xem Humphreys et al., J. Immunol. Methods.
209, 193-202; Carter et al., Biotechnology (N Y). 10, 163167; Venturi et al., J Mol Biol.
315, 1-8; Donzeau et al., Methods Mol Biol. 378, 14-31), hodc thdm chi 1a &
Pseudomonas fluorescens (xem Retallack et al., Prot Exp Purif. 81, 157-165). Hién nay,
nhiéu tic nhan sinh hoc c¢6 trén thi trudng nhu rhGH, insulin hodc nhiéu loai xytokin
khéc nhau duoc tao ra trong E. coli (xem Graumann and Premstaller, (2006) Biotechnol J.
1, 164-186; Chadd and Chamow, (2001) Curr Opin Biotechnol. 12, 188-194). V& mit nay,
lién két di truyén ctia mién tri lidu v6i méanh Fab va cic dugc chit khac c6 nhiéu vu diém
trong viéc phat trién thudc sinh hoc méi, va ciing nhu 1am ting hiéu qua cua cac thudc
sinh hoc hién nay. Hon nita, phan tir Fab c6 thé duge dung hop v6i cac manh khang thé
khac nhu scFv, Fv, dsFv hodc dAb dé tao ra phan tir khang thé dic hiéu kép hodc tam dac
hiéu (xem Lu et al., (2002) J Immunolog Meth. 267, 213-226). Tuy nhién, su biéu hién
clia c4c protein dung hop Fab-gdc tic dong ma gbc tac dong nay c6 ngudn gbc tir sinh vat
¢6 nhan dién hinh & E. coli bi can tr& do gbe tac dong khong thé cé chiic nang sinh hoc
do su gip nép khong thich hop hoic khong c6 qua trinh glycosyl héa & E. coli. Hon thé
nira, ciu tric dung hop tdi vu dé tao ra cac protein dung hop Fab-gbc tac dong & chu chét
clia E. coli chua dugc nghién ctru mdt cach sau rong. Hau hét cac protein huyét thanh c6
phan t& lugng nhd nim trong khoang tir 50 kDa dén 60 kDa, nhu xytokin va cac yéu tb
sinh truéng, c6 thoi gian ban thai in vivo ngén, vi du, tir vai phtt dén vai gio do kha ning
thanh thai & than. Do d6, viéc kéo dai thoi gian ban thai cia cac polypeptit hodc protein
diéu tri trong huyét thanh 13 mét trong sb cac muc dich quan trong nhét trong nghién ctru
sinh duoc (xem Kontermann, (2012) Wiley, ISBN: 978-3-527-32849-9). Nhim muc dich
nay, cac phuong phap khic nhau bao gdm qua trinh PEGyl héa, polysialyl héa, HESyl
héa, glycosyl hod, hoic chét twong tw PEG t4i td hop di dugc dung hop véi chudi axit

amin wa nuGe va linh ddng (500 dén 600 axit amin) d3 dugc phat trién (Xem Chapman,
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2002; Adv Drug Deliv Rev. 54. 531~545; Schlapschy et al., (2007) Prot Eng Des Sel. 20,
273~283; Contermann (2011) Curr Op Biotechnol. 22, 868~876; Jevsevar et al., (2012)
Methods Mol Biol. 901, 233~246). Hon thé nita, co ché quay vong do FcRn gay ra dugc
st dung mot cach truc tiép hodc gian tiép dé kéo dai thoi gian ban thai in vivo cia cac
protein diéu tri. Trong sb céc protein huyét thanh, da biét rang albumin huyét thanh nguoi
(human serum albumin - HSA) va globulin mién dich (cu thé 13 IgG) c6 thoi gian ban thai
dai mot cach bét ngd thong qua co ché quay vong do FcRn gy ra. Trong co thé nguoi,
thoi gian ban thai cia albumin trong huyét thanh 12 19 ngdy va thoi gian ban thai cua
phan tir IgG kéo dai khoang tir mot tudn dén gin 4 tuin tiy thudc vao loai phan nhém
IgG. Do d9, hai phan tir nay dugc st dung lam céac d6i tac dung hop dé kéo dai thoi gian

bén thai cla cac protein va/hodc polypeptit tri liéu.

hGH tai td hop (~ 19kDa) d3 dugc tao ra trong bao chét hogc chu chit ctia E. coli
duoc st dung trén 14m sang dé didu tri cAc bénh giy ra boi su thiéu hut hormon sinh
treéng & tré nho cling nhu & nguoi 16n, sau khi glp nép in vitro (xem Blethen et al.,
(1997) J. Clin. Endocrinol. Metab. 82, 418-420). Mot nhuoc diém 16n trong khi st dung
thGH 14 phai tiém hing ngay do thoi gian ban thai ngin (< 30 phut). Dé kéo dai thoi gian
~ ban thai cia hGH trong huyét thanh, cin cé nhiéu nd luc trong viéc tao ra thé tiép hop
~ biang cach hoéa hoc ctia polyetylen glycol (xem céc bai béo: Clark et al., (1996) J. Biol.
Chem. 271, 21969-21977; Pradhananga et al., 2002 J Mol Endocrinol. 29, 1114; Cho et
al., 2011; Sondergaard et al., (2011) J Clin Endocrinol Metabol. 96, 681-688), va tao ra
thé tiép hop bang cach héa hoc ctia hGH di duoc cai bién v6i mdt nhanh cia Fab cia
CovX-IgG tiéu thé d3 duogc 1am gibng nhu cia ngudi (xem Palanki et al., (2013) Bioorg.
Med. Chem. Lett. 23, 402-406). Ngoai ra, viéc kéo dai thoi gian béan thai cia hGH trong
huyét thanh dat duoc thanh cong bing cach tao dung hgp gen ciia albumin huyét thanh
nguoi (HSA) (Albutropin®) hodc trinh tu polypepeptit chira hang trdm gbc Pro-Ala-Ser
(PAS) (PASylation) (xem céac bai bao: Osborn et al., 2002 Eur J Pharmacol. 456,
149-158; Anderson et al., (2011) J Biol Chem. 286, 5234-5241; Sleep et al., (2013)
Biochimica et Biophysica Acta. 1830, 5526-5534; Schlapschy et al., (2013) Protein Eng
Des Sel. 26, 489~501). Mot chit d duoc nghién ctru k§ ludng nhat trong linh vuc nay 12
VRS-317, trc 12 rGH lién két bing cch di truyén v6i trinh tu axit amin XTEN v6i dau
tan cung N va dau tan cing C, do d6 cho phép tao ra phéc d6 diéu tri trong mot thang
(xem Schellenberger et al., (2007) Nat Biotech. 27, 1186-1190; Cleland et al., (2012) J
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Pharm Sci. 101, 2744-2754; Yuen et al., (2013) J Clin Endocrinol Metab. 98, 2595-2603).
Ngoai ra, hGH ciing lién quan t6i cac bénh vé mach (Xem Thomas J Merimee et. al.,
(1973), Diabetes, 22, 813-819) va bénh CRETZFELDT-JAKOB (Xem John
Powell-Jackson et al., 1985, Lancet, 2, 244-246). Ngoai ra, IFN-y lam tién trién bénh
manh ghép chéng lai vat chi (Xem Bruce R.Blazar et.al., 2003, The Journal of
Immunology, 171, 1272-1277) va IFN-a lién quan t6i bénh tu mién (Xem 4 Imagawa et
al., 1995, The Journal of clinical endocrinology & metabolism, 80, 922-926). Ngoai ra,
GSCF ciing lién quan t&i bénh tu mién (Xem Anke Franzke et al., 2003, Blood, 102,
734-739) va HCV lién quan t6i bénh gan (Xem Van Thiel DH et al., 1995,
Hepato-gastroenterology, 42, 907-912).

Protein (hodc polypeptit) dung hop Fab 1a dugc chét tiém nang 16n ding dé diéu
tri cac bénh man tinh ma cin dung lidu thubc 16n trong khoang thoi gian dai, cu thé, dac
biét 12 khi protein dung hop Fab c6 thé dugc tao ra trong hé biéu hién vi sinh vét véi chi
phi thdp. Mic du viéc tng dung Fab c6 nhidu vu diém tidm ning c6 thé nhwr vay, nhung
chwra tirng c6 c¢b ging tmg dung khang th8 Fab khang albumin huyét thanh (SA) no trong
viéc phét trién thudc chira protein hodc polypeptit c6 thoi gian ban théi in vive kéo dai.
Trong ban mo ta nay, cac tdc gia sang ché da tao ra sang ché bang cach thiét ké ciu tric
dung hop protein (hodc polypeptit) F ab-gbc tac dong khang albumin huyét thanh (SA)
m&i, va chimg t6 ring viée tao ra cac ciu triic dung hop chirc ning trong chu chét cua E.
coli s& ¢6 hiéu suit cao.

Ban chit k§ thuit ciia sang ché

Muc dich cta sang ché 1a @ cip dén manh gin két khang nguyén (Fab-antigen
binding fragment) c6 thoi gian ban thai in vivo kéo dai trong huyét thanh.

Sang ché ciing dé cap dén chu trac dung hop Fab-gdc tac dong c6 khi ning san

sinh t6i uu trong chu chat cia té bao vat chu.

Sang ché cling dé cdp dén vecto biéu hién va te bao vat chu dé tao ra cic cau tric

Fab-gdc tac dong & dang hoa tan vé6i hidu suét cao.
Sang ché ciing @& cép dén duge pham chira ciu tric dung hop néu trén.

Dé giai quyét cac van dé nén trén, sang ché dé cdp dén cau tric (hodc dang) dung

hop Fab-gbc tac dong t6i wu dé biéu hién trong chu chét ciia E. coli, trong d6 manh gén
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két khang nguyén nay c6 mién bién d6i chudi ning gin ket v6i mién hang dinh chudi
ning 1 (heavy chain constant 1 domain - Cy;), va ¢ mién bién d6i chudi nhe gan ket voi

mién hing dinh chudi nhe (Cy).

Theo mot phuong an, Fab khang SA cia nguoi dugc chon 1am manh khang thé,
can nhic rang ciu tric dung hop ciia cac protein diéu tri khac nhau véi albumin hoic véi
cac thanh phan gin két v6i albumin, nhur c4c peptit c¢6 khéi lugng nhé hoic cac khang thé
mién (domain antibody - dAb) c6 thoi gian béan thai clia cac protein diéu tri kéo dai thong
qua co ché quay vong do FcRn giy ra (xem cac bai béo: Dennis e al., (2002) Biochimica
et Biophysica Acta. 1830, 5526-5534; Sleep et al., (2013) Biochimica et Biophysica Acta.
1830, 5526-5534; Nguyen et al., (2006) Protein Eng Des Sel. 19, 291-297; Kontermann,
(2011) Curr Op Biotechnol. 22, 868~876). Theo cac nghién ctru trude, manh Fab ¢6 thoi
gian ban thai ngin 13 16-20 gid & ngudi (Xem Ujhelyi and Robert, (1995) Clin
Pharmacokinet. 28, 483493) va ~ 3 gio & chudt sau khi stt dung qua dudng \tiém tinh
mach (xem Nguyen et al., 2006 Protein Eng Des Sel. 19,291 ~ 297). Dang ngac nhién 13,
thoi gian ban thai cta Fab (SL335) theo sang ché 13 37 giv & chudt, dai hon khoang 12
J4n so voi Fab ctia ngudi khoe manh, va do d6 day 1a 1 do dé du doan rang SL335 c6 thé
c6 thoi gian ban thai it nhit nim trong khoang tir 160 dén 200 gi¥ (6 - 8 ngay) & nguoi.
Déng thoi, hai mién Vk 14 dAbr3 va dAbrl6 c6 4i luc gin két v6i RSA tuong tmg bang
13nM va 1mM, d3 biét ring ching c6 cac tri s6 1,1 53 giy (AAbr3) va 43 git (dAbrl6)
& chudt (xem Holt et al., (2008) Protein Eng Des Sel. 21, 283 - 288). Hon nira, ¢,/ cua
Ab Fab4D5-H v6i 4i luc 92 nM véi RSA 13 26,9 gio (xem bai bdo cia Nguyen et al.,
2006). Do do, didu ndy c6 nghia 13 chirc nang in vivo cua SL335 1a twong duong voi chirc
nang cia cac dAb va peptit dic hi€u véi SA da biét. Diéu dang chu y 1a Vgva Vi cla
SL335 d&u chi c6 chung dd twong ddng axit amin 13 65 - 67% & mic trinh ty ddy di, va
d6 twong ddng axit amin ~ 50% & mic ving x4c dinh bd trg (complementarity
determining region - CDR) so v6i céc dAb ddc hi¢u véi albumin dd dugce thong béao trude
d6 (dir liéu khong duoc thé hién). Dic biét, theo 'mcf)t phuong 4n, Fab dac hiéu voi
albumin huyét thanh (SA) chira mién bién ddi chudi ning c6 trinh ty axit amin dugc chon
tir nhém bao gbém céc trinh ty nhu néu trong SEQ ID NO.1 (SA138 VH: QVQLLQSGAE
VKKPGASVKYV SCKASGYTFT SYGISWVRQA PGQGLEWVGW INTYSGGTKYA
QKFQGRVTMT RDTSISTVYM ELSGLKSDDTAVY YCARLGHCQRGICSDAL
DTWGQGTLVT VSS), SEQ ID NO.2 (SA139 VH: EVQLLQSGAE VKEPGASVKV
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SCKASGYTFS SYGISWVRQA PGQGLEWVGR INTYNGNTGYA QRLQGRVTMT
TDTSTSIAYM EVRSLRSDDTAVY YCARLGHCQRGICSDAL DTWGQGTMVT
VSS), SEQ ID NO.3 (SA140 VH: QVQLVQSGGG VVQTGGSLRL SCAASGFTFR
NYGIHWVRQA PGKGLEWVAS ISYDGSNKYYA DSVKGRFTIS RDNSRNTVHV
QMDSLRGGDTAVY YCARDVHYYGSGSYYNAF DIWGQGTLVT VSS), SEQ ID
NO.4 (SA141 VH: QVQLVQSGGG LVQPGGSLRL SCAASGFTFS SYAMSWVRQA
PGKGLEWLSV ISHDGGFQYYA  DSVKGRFTVS  RDNSKNTLYL
QMNSLRAEDTAVY YCARAGWLRQYGM DVWGQGTLVT VSS), SEQ ID NO.5
(SL18 VH: EVQLVQSGTE VKKPGESLKI SCKISGYSFT AYWIAWVRQM
PGKGLEWMGM IWPPDADARYS PSFQGQVTEFS VDKSISTAYL
QWHSLKTSDTAVY YCARLYSGSY SPWGQGTLVT VSS) va trinh tu néu trong
SEQ ID NO.6 (SL301, SL310 va SL335 VH: QVQLVQSGGG PVKPGGSLRL
SCAASGFMFR AYSMNWVRQA PGKGLEWVSS ISSSGRYIHYA DSVKGRFTIS
RDNAKNSLYL QMNSLRAEDTAVY YCARETVMAGKAL DYWGQGTLVT VSS);
va mién bién d6i chudi nhe c6 trinh tu axit amin dugc chon tir nhém bao gém cac trinh tu
nhu néu trong SEQ ID NO.7 (SA130: ELVLTQSPSS LSASVGDRVT ITCRASQSIS
RYLNWYQQKP GKAPKLLIYG ASRLESGVPS RFSGSGSGTD FTLTISSLQP
EDFATYYCQQ SDSVPVTFGQ GTRLEIKR), SEQ ID NO.8 (SAI39 VL:
DIVLTQSPSS LSASVGDRVT ITCRASQSIS SYLNWYQQKP GKAPKLLIYA
ASSLQSGVPS RFSGSGSGTD FTLTISSLQP EDFATYYCQQ SYSTPPYTFGQ
GTKLEIKR), SEQ ID NO.9 (SL18 VL: ELVLTQSPGT LSLSPGERAT LSCRASQSIF
NYVAWYQQKP GQAPRLLIYD ASNRATGIPA RFSGSGSGTD FTLTISSLEP
EDFAVYYCQQ RSKWPPTWTFGQ GTRVDIKR), SEQ ID NO.10 (SL301 VL:
ELVLTQSPGT LSLSPGERAT LSCRASETVSS RQLAWYQQKP GQAPRLLIYG
ASSRATGIPD RFSGSGSGTD FTLTISRLEP EDSAVFYCQQ YGSSPRTFGG
GTKLEIKR), SEQ ID NO.11 (SL310 VL: ELVLTQSPGT LSLSPGERAT
LSCRASQSVSS SSLAWYQQKP GQAPRLLIYG ASSRATGIPD RFSGSGSGTD
FTLTISSLQP EDAATYYCQK YSSYPLTFGQ GTKLEIKR) va trinh tur néu trong SEQ
ID NO.12 (SL335 VL: ELVLTQSPGT LSLSPGETAT LSCRASQSVG
SNLAWYQQKP GQAPRLLIYG ASTGATGVPA RFSGSRSGTD FTLTITSLQP
EDFATYYCQQ YYSFLAKTFGQ GTQLEIKR). Va mién Vg cia Fab néu trén duoc

gan ket vdi mién hang dinh chudi ning 1 (mién Cy;), va mién Vi cua Fab ndy duoc gin
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két voi mién hing dinh chudi nhe (mién C, ). Hon thé nita, Fab dic hiéu véi albumin
huyét thanh (SA) theo sang ché chira cAc trinh tir axit amin nhu néu trong SEQ ID NO.13
(CDR1)(AYSMN), 14 (CDR2) (SISSSGRYIHYADSVKG) va 15 (CDR3)
(ETVMAGKALDY) trong vung VH ctia SL335, va trinh tu axit amin néu trong SEQ ID
NO.16 (CDR1)(RASQSVGSNLA), 17 (CDR2)(GASTGAT) va 18
(CDR3)(QQYYSFLAKT) trong ving VL cua SL335.

Theo mot phuong an, axit amin xystein cla mién Cy; va mién C cta Fab cé thé
dugc loai bd hoic thay thé béng cac géc serin. Cu thé, nhu dbi v6i SL335 néu trén, axit
amin xystein ciia mién Cyy; 13 axit amin tht 233 bit ddu tir dau tAn cung N ctia mién Cy,
va axit amin Xystein ctia mién C, 13 axit amin thir 214 bit dau tir ddu tin cing N cla
mién Cq duoc thé béng cac géc serin. D& tranh nham 13n, c4c chudi H va chudi L ¢6
Fab dugc goi tén nhu sau: 1) Hxys: chudi H véi xystein & vi tri thir 233, 2) Lxys: chudi L
v6i xystein & vi tri thir 214, 3) Hser: chudi H véi serin & vi tri thtr 233, va 4) Lser: chudi
L v6i serin & vi tri thir 214.

Theo mdt phuong 4n khéc, cdu tric dung hop Fab-gbc tac dong duoc tao ra bing
céch tao lién két gifra géc tdc dong véi dau tan cung N hoic dau tan cung C cua Fd hodc
chudi nhe clia phan tir Fab thong qua qué trinh dung hop gen. Do céc co ché gép nép va
dime héa khac loai ciia cac protein tai t6 hop trong méi trudng chu chét caa E. coli dién
ra kha phurc tap va chua dugc hiéu biét mot cach rong rai, nén khong thé du doan duogc
rang cAu trac dung hop Fab-gbc tic dong co phai 13 dang t&i wu dé biéu hién chirc nang

hay khong.

Theo mdt phuong 4n khéc, sang ché dé cap dén chu tric dung hop chira inénh gén
két khang nguyén (Fab) va gbc tac dong (gde tac dong co6 hoat tinh sinh hoc), trong dé
axit amin xystein cla mién Cy; va axit amin xystein cia mién C cla Fab duoc loai bo
hodc thay thé bang cac gbc serin; va gbc tac dong co6 hoat tinh sinh hoc 1a protein hodc
polypeptit; va Fab va gdc tic dong c6 hoat tinh sinh hoc dwoc lién két cong héa tri bang
phuong phap dung hop gen. Fab va gbc tic dong c6 hoat tinh sinh hoc c6 thé duoc lién
két cong hoa tri bang phuong phap dung hop gen nhd st dung lién két peptit gitta O véi
20 axit amin. Trong sé sau dang (hodc ciu trac) dung hop Fab-gbc tic dong chira hGH
theo sang ché, cac két qua duoc chimg minh mét cach rd rang rang HserG/Lser cé muc

do6 biéu hién cao nhét & E. coli. Tic 13, theo phuong 4n nay, viéc loai bé ca Xys™? trong
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mién Cy,; 14n Xys** trong Cpy bing cach khuyét hoic thé bang gbc axit amin khac s& cai
thién mac dd biéu hién cua céu tric tic dong SL33 5-cAu tric dung hop trong dich ndi
trén bé mit méi truong nudi cy. Didu nay @ cap dén ba van dé quan trong. Thir nht,
cAu trac dung hop cua géc tac dong, vi du, hGH véi dau C cta Cg; duge wu tién hon so
voi dau C cta Cyy. Trude @6, Lu et al. di thong bao réng lién két di truyén cua scFv
khang Flt-1 véi d4u C cta Cy; cua Fab khang KDR lam cho hiéu suét cao hon nam 14n so
v6i lién két voi dau C ciia mién Cp, (xem Lu et al., (2002) J Immunolog Meth. 267, 213 -
226). Mic du dir liéu khong duge dua ra, nhung phén tich thdm tach Western ctia cac tac
gia sang ché bang cach st dung dich dung giai E. coli toan phan cho thiy ring cdc méanh
Fd cia LxysG/Hxys va LserG/Hxys hau hét bi thoai bién hoan toan, khién cho khong
phat hién dugc dang hoa tan cla cac protein dung hop trong dich nbi trén bé mat E. coli.
Do c4c mién Vg c6 xu hudng kéf tu trong E. coli (Dudgeon et al., (2009) Protein Eng
Des Sel. 22, 217 - 220), nén c6 thé suy doan ring sy c6 mit cia gbc tac dong & dau C cia
Cy.c6 thé can tré qué trinh trong tic ctia mién Vi véi mién VL vA mién Cy; v6i mién Cy,
lam két tu va thoai bién c4c manh Fd mét cach nhanh chéng. Bing cach so sanh muc do
biéu hién hoa tan gitra LserG/Hxys va LserG/Hser, su c6 mit cua Xys™? trong mién Cy;
dudng nhu c6 thé thuc diy qua trinh nay do tao ra lién két disulfua bat thuong. Sau khi

loai Xys>>

trong mién Cy, su ¢6 mat cia géc tac dong & dau Cg 6 t_hé c6 tac dung cé
loi trong viéc 1am giam qué trinh két tu mién Vy béng cach phong bé mot phan bé mit ky
nuée trén mién Vi trude khi ghép d6i Vy-Vi. Thit hai, su c6 mit cia Xys2 " cta Cpy con
lam giam qué trinh hoa tan cta protein dung hop SL335-hGH theo céch khac. Hiéu sut
tao HserG/Lxys thip hon so v&i HserG/Lser c6 thé dugc gii thich béi xu huéng cuia cac
chudi L dé tao ra homodime, dugc biét 1a cac protein Bence Jones (Xém Kirsh et al.,
(2005) J Immunol Methods. 301, 173 - 185), trong d6 Xys*'* ctia Cyx c6 thé cé tac dung
1am 8n dinh homodime, hoic lién quan téi viéc tao ra lién két disulfua bat thuong véi cac
gbc xystein khac trong protein dung hop. Cling da biét ring lién két disulfua giira dau C
cta Cy; va Cy trong Fab 13 lién két rat linh hoat véi mure linh déng dang ké (xem céc bai
b4o: Rothlisberger et al., (2005) J. Mol. Biol. 347, 773 - 789; Humphreys et al., (2007)
Protein Eng Des Sel. 20, 227 - 234). V& mit nay, sang ché @& cap dén manh gin két
khéng nguyén (Fab) khong c6 Xys*™? ciia mién hing dinh chudi ning 1 (Cy;) va Xys*!*
ctia mién héng dinh chudi nhe (Cry). Tuong tu, HerGF/Lser va HserIFNb/Lser ¢6 muc d)
bidu hién cao nhdt & E. Coli. Trong cu trac dung hop theo sing ché, ty 1& mol cia
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polypeptit (hodc protein) c6 hoat tinh sinh hoc va Fab nim trong khoang tir 1:1 dén 10:1,
t6t hon 14 nim trong khoang tir 1:1 dén 4:1. Thir ba, mirc d6 biéu hién 14n kha ning tiép
can cua khéng thé khang hGH v6i mién hGH déu gy can trd & mic d6 nhit dinh khi c6
mat hai gbc xystein ¢6 diu C nay & SL335. Piéu niy cb thé 12 quan trong ddi vai chic
nang didu tri bénh cua gbe tic dong trong cdu tric dung hop Fab-gbc tac dong néu qua
trinh trong tic gifta gbc tac dong va phdi tir clia no cling gay trd ngai. Cac tac gia sang
ché d3 ching minh duoc ring viée sir dung Fabygs 1am ciu tric dung hop 1a thich hop
khong chi déi véi hGH, do cac gde tac dong khac nhu G-CSF va IFN-b tao ra cac két qua
gidng nhau.

Theo mdt khia canh khac, sang ché dé cap dén vecto biéu hién va ching SUPEXS5
dot bién cta E. Coli (KCTC 12657BP) 1am té bao vat chi. Ching nay duge tao ra bang
cach tao dot bién hoa hoc ngau nhién cia ching MC1061 cta E. coli 3 dugce chon do n6
¢ ngudn gbe tir ching K12 cta E. coli, 13 mot trong sd cac chung chu chinh dé san xuét
dugc phém sinh hoc thuong mai. Bé’mg cach so sanh v6i chung MC1061 bd me, viée sir
dung chung SUPEX5 d6t bién cia E. coli 1am ching cht biéu hién con tao ra hidu qua c6
loi trong viéc san sinh HserG/Lser. Khong nhirng ddi véi chu trac dung hop SL335-hGH,
ma t6 hop ctia Fabyg va chiing SUPEXS ctia E. coli thudng cling 12 ¢6 1¢i trong viéc biéu
hién hoa tan cua protein dung hop Fab-gdc tac dong, diéu nay di duogc chimg minh mot
cach 16 rang boi cic két qua thu dugc tir céc chu tric dung hop SL335-GCSF
(SL3-35wt—GCSF 30 v&i SL335,4-GCSF), ciu triic dung hop SL335-IFNB (SL335,,-IFNb
so v6i SL335,4-IFNP) cdu tric dung hop EGL4-hGH (EGL4,-hGH so véi
EGLA4,4-hGH), va ciu tric dung hop 1p28-hGH (1B28,+-hGH so v6i 132844,-hGH). Do
do, cac két qua nay da chung minh mdt cach chic chin réng viéc stt dung Fab,y, dang
dot bién cua Fab khong c6 Xys™® ctia Cy; va Xys™'* ctia Crg, 13 ¢6 loi hon so véi Fab
thong thuong trong qua trinh biéu hién hoa tan c4c protein dung hop Fab-gbc tac dong it
nhit & ching SUPEXS5 clia E. coli. Qué trinh ciing biéu hién c4c protein chaperon hodc
disulfua isomeraza (FkpA, SurA, Skp, Sec A, Sec B, DsbA hodc Dsb C) cé thé cai thién
duoc mac do biéu hién hoa tan va chirc nang cia SL335,,-GCSF hodc thdm chi la
SL335,4-GCSF, do d3 biét ring cac ciu tric dung hop nay c6 kha ning lam ting hiéu
sult san sinh chu chit cta cic manh Fab hoa tan trong E. coli (xem Schlapschy et al.,
(2006) Escherichia coli. Protein Eng Des Sel. 19, 385 - 390). Céc tac gid sang ché tin

rang viéc sir dung Fabgy, c6 thé 1a c6 lgi, dac biét khi cac chaperon va phén xuc tac dé tao
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ra disulfua trong ludi ndi chit qua 16n do muc do biéu hién céc protein dung hop Fab-gbc

tac dong cao trong cac té bao vat chu.

Theo mot phuong an, SL335,4-hGH da duoc tao ra & nﬁ‘)ng doé khoang 10mg/L
bing cach sir dung binh cAu nubi ciy, c6 hiéu suit cao hon so véi cac thdng bao trude
day, mac du kich c& phén tir ting gip 4 1an theo sang ché. Theo cac théng béo trudce day,
c4c nghién ctru vé mic do bidu hién hoa tan ctia thGH trong chu chat ctia E. coli cho thiy
ring hidu suit 1a 0,64 - 2,57mg/L déi v6i pelB-hGH va 0,32 - 2,29mg/L ddi véi
ompA-hGH (xem Sockolosky and Szoka, (2013) Protein Exp Purif. 87, 129 - 13 5), ddng
thoi hiéu sudt cia thGH phu thudc phan 16n vao cac ving khéi dau va ching chu cia E.
coli duoc st dung (xem Soares et al., (2003) Protein Engineering. 16, 1131 - 1138).
Bang cach tdi wu héa mdi trudng don gian, cac tic gia sang ché thuong thu duoc hidu
sudt ~ 50mg/L trong dich ndi trén bé mit moi trudng nudi cy bing cach st dung binh
cAu nudi ciy cho t6i khi dat t6i mat @0 t& bao ODggonm= ~ 10 - 11 (ban thao vé quy trinh
didu ché), c6 thé duoc cai tién tiép du dé ap dung & quy mo cong nghiép bing cach diéu

chinh céc thanh phan di duoc tinh ché ctia mdi truong va hé thdng nudi ciy cap theo mé.

Theo mét khia canh khéc, cac protein tdc dong SL3354 c6 i luc v6i HAS gia tang.
Theo mot phuong an, SL3354-hGH c6 kha ning dap tmg v6i HAS (Albumin huyét thanh
nguoi) ting tr ndm dén chin 14n va kha ning dap tng véi RSA (Albumin huyét thanh
chuét) giam tir 1,3 dén 4 1an thy thudc vio do pH so v6i SL335 bd me. Qué trinh tao lién
két di truyén ctia manh khang thé va gbc tac dong c6 thé anh hudng téi 4i luc gin két voi
khang nguyén ciia manh khéng thé nay, va murc bién dbi 4i luc cé thé bién ddi trong
khoang rong tuy thudc vao ban chét cia méanh khang thé, gbc tac dong va cach lién Kkét
v6i hai gbc chirc ning nay. Su khéac nhau vé 4i lyc thu duoc khi khong cé mit lién két
disulfua ndi chudi hodc khi c6 mit mién dung hop hGH vén chua dugc hiéu mot cach 13
rang. Tuy nhién, anh hudéng ciia cAu tric dung hop hGH dén 4i lyc gin két ciia SL335,4s
v6Gi cac khang nguyén duong nhu 1a khac nhau khong dang ké so voi chu triic dung hop
IFN-a2b-DOM?7 h-14, ma &i luc v6i SA ctia ngudi, chudt nhét va chudt giam 7,7, 22,3 va
15,8 14n so v6i DOM7 h-14 b6 me (xem Walker et al., (2010) Protein Eng Des Sel. 23,
271 - 278). Do d6, Fab c6 thé ¢6 loi hon so véi Ab mién trong viéc duy tri 4i luc va gép
nép géc tac dong do cac mién Cy; va Cy tao ra khong gian nham lam giam muc dg can tré

khong gian gitra ving gin két v6i khang nguyén va gbc tac dong gin két v6i cac phdi tir
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tuong Ung.

‘Theo mot phuong an khéac, SL335,4-hGH c6 kha ning kéo dai thoi gian ban thai
trong huyét thanh mot cach dang ké vi #,, ctia n6 (16,6 gid khi st dung qua dudng tiém
tinh mach) 1a twong duong véi thoi gian ban thai cia PEG5-hGH (250 kDa) (xem Clark
et al., 1996). Didu bat ngd 13, t;» clia SL335,4-hGH cao hon 5,6 1an so v6i Albutropin®
(tip = 2,96 h), va t;,, gitta SL335,4-hGH va Albutropin® con cao hon nira khi st dung
S.C. (dudi da) 1én t6i 16 1an (97,2 gid so véi 5,93 gio) (xem Osborn et al., 2002), mic du
su so sanh nay 13 gian tiép néu cac thir nghiém khong duge tién hanh trong cing mot diéu
kién. Tuong tu, f, cua IFN-a2b-DOM7 h-14 dai hon khoang 1,5 lan so véi
HSA-IFN-a2b (xem Walker et al., 2010). Do do, co thé cho rang ciu trac dung hop ciia
chét gin két albumin c6 thoi gian ban thai dai hon so véi chu triic dung hop véi-albumin,
va céc co ché co ban van cﬁua dugc xac dinh. Déng chu y 1a ¢, cia SL335,4-hGH trong
huyét thanh khi st dung qua dudng tiém tinh mach 14 twong duong véi cia VRS-317 (212
=15 gi0) (Cleland et al., (2012) J Pharm Sci. 101, 27442754). Do d6 didu nay c6 nghia
13 liéu dung kéo dai mot 14n mot tudn hodc thAm chi mot 14n mot thang c6 thé chip nhan

dugc d6i voi SL335,4-hGH (duge goi 1a SAFAtropin®).

Theo mdt phwong an khéc, tac dung dugc Iuc hoc cuia SL335,4-hGH dudng nhu
1a vuot tréi hon nhiéu so véi Albutropin®, va 16n hon 7 14n so v6i Growtropin® trén co
s& mol, tir 46 xem xét phac d6 diéu tri mot 14n mot tudn. Pidu dang tic 13, cac tac gia
sang ché phai dimg nghién ctru duge luc hoc trong 2 tudn & ngay th 11 do mot s6 chuot
d3 bi cét bo tuyén yén, dic biét 1a cdc chudt thude nhém chi cho st dung ta duge, bi chét
s6m. C6 thé nhin théy réng cac chudt bi cang théng trAm trong do vén chuyén mot
khoang cach dai tir Nhat Ban t61 Han Quéc sau khi phau thuét trong thang tam, cac chudt
chi dung t& duoc bi gidm 5% khéi luong va céc tri s6 vé d¢ 1éch chuén 16n hon so v6i cac
tac gi4 sang ché du doan. Tuy nhién, dudng nhu rd rang 1a SL335,4-hGH c6 tac dung
vuot trdi dé phat trién thanh hGH c6 tac dung kéo dai, va do do, hién céc tc gia sing ché
cho rang né lién quan téi SAFAtropin®.

Theo mot phuong an khac, polypeptit c6 hoat tinh sinh hoc dugc dung hop v6i
Fab néu trén 1a polypeptit dugc chon tir nhém bao gdém hormon, xytokin, enzym, khang
thé, yéu t6 sinh trudng, yéu t6 phién ma, yéu t6 dong mau, vacxin, protein ciu trac,

protein phdi tir va thu thé.
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Theo mdt phuong 4n khac, polypeptit cé hoat tinh sinh hoc 1a polypeptit dugc
chon tir nhém bao gdm hormon sinh truéng ctia ngudi, hormon giai phéng hormon sinh
truéng, peptit gidi phéng hormon sinh truéng, interferon, thu thé interferon, yéu t6 kich
thich tao mau, peptit tuong tu glucagon, thu thé lién hop véi protein G, interleukin, thu
thé interleukin, enzym, protein gin két interleukin, protein gin két xytokin, yéu t6 hoat
héa dai thuc bao, peptit dai thuc bao, yéu t té bao B, yéu t té bao T, protein A, chét tc
ché di tng, glycoprotein hoai tir té bao, doc t6 midn dich, lymphotoxin, yéu t6 hoai tir
khéi u, chit kim him khéi u, yéu tb phat trién su di can, alpha-1 antitrypsin, albumin,
alpha-lactalbumin, apolipoprotein-E, erythropoietin, erythropoietin da dugc glycosyl hoa
& muc cao, angiopoietin, hemoglobin, trombin, peptit hoat hoa thu thé trombin,
trombomodulin, yéu t§ déng mau VII, yéu t6 déng mau VIla, yéu t6 dong mau VIII, yéu
t6 dong mau IX, yéu t6 dong mau X111, yéu t6 hoat héa plasminogen, peptit gan két fibrin,
urokinaza, streptokinaza, hirudin, protein C, protein phan umg C, chét trc ché renin, chat
trc ché colagenaza, superoxit dismutaza, leptin, yéu td sinh trudng cé ngudn gbc tir tiéu
cAu, yéu td sinh truéng biéu mé, yéu t6 sinh truéng biéu bi, angiostatin, angiotensin, yéu
t sinh truéng xuong, protein kich thich tao xuong, calcitonin, insulin, atriopeptin, yéu td
tao sun, elcatonin, yéu t6 hoat héa mo lién két, chat tc ché qua trinh cia yéu t6 mo,
hormon kich thich nang, hormon tao hoang thé, hormon giai phéng hormon tao hoang thé,
yéu t sinh trudng than kinh, hormon tuyén can giap, relaxin, secretin, somatomedin, yéu
tb sinh truéng twong tu insulin, hormon vo tuyén thuong thin, glucagon, cholexystokinin,
polypeptit tuyén tuy, peptit giai phéng gastrin, yéu t6 giai phong corticotropin, hormon
kich thich tuyén giap, autotaxin, lactoferin, myostatin, thu thé, chit dbi khang thu thé,
khéng nguyén bé mit té bao, khang nguyén vacxin c6 ngudn gbc tir virut, khang thé don

dong, khang thé da dong va manh khang thé.

Theo mot khia canh khac, sang ché @ cap dén dugc phém, trong d6 dugc phém
nay chira cdu triic dung hop Fab-gbc tac dong theo sang ché va t4 duge duge dung, va cb
thoi gian ban thai in vivo tdng. Dugc phim theo sang ché c6 thé duoc dua vao co thé qua
nhiéu duong khéc nhau bao gém duong miéng, qua da, dudi da, tinh mach, hodc trong co,
va t6t hon nita 13 c6 thé dugc ding & dang dugc phém dung dé tiém. Ngoai ra, dugc
phdm theo sang ché c6 thé dugc bao ché bing cach sit dung phuong phép da biét dbi véi
ngudi c6 hiéu biét trung binh v& linh virc ndy d& giai phong hoat chét nhanh, kéo dai hoac

cham sau khi st dung c4c dugc phim nay. Dugc pham nay c6 thé & dang vién nén, vién
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tron, bot, goi nhd, con ngot, hdn dich, nhii twong, dung dich, sird, khi dung, vién nang
mém va vién nang cting, dung dich tiém v trung, bot dang gdi vo trung va cac dang
trong tu. Vi du vé cac chit mang, t4 dugc va chit pha lodng thich hop 1a lactoza,
dextroza, sucroza, manitol, xylitol, erythritol, maltitol, tinh bdt, gdm acaxia, alginat,
gelatin, canxi phosphat, canxi silic oxit, xenluloza, metyl xenluloza, xenluloza dang vi
tinh thé, polyvinyl pyrolidon, nuéc, metylhydroxybenzoat, propylhydroxybenzoat, bot
talc, magie stearat va diu khoang. Hon nita, dugc phim nay cé thé con chira chét don,
chét chéng két dinh, chit lam tron, chét gdy 4m, chat tao huong, chét nhii hod, chét bao

quéan va cac chit tuong tu.

Cén phai hiéu ring luong protein dung hop hodc polypeptit da duge dung thuc té
can duge xac dinh phu thudc vao cac yéu t6 c6 lién quan khac nhau bao gdm tinh trang
bénh 1y can dugc diéu tri, dudng dua thudc d3 duoc chon, tubi tac, gidi tinh va thé trong
cua tirng dbi tugng bi bénh, va murc do trAm trong cua triéu chirng cta dbi tuong bi bénh;
va loai polypeptit c6 hoat tinh sinh hoc cia hoat chat. Do protein dung hop theo sang ché
c6 thoi gian ban thai vuot trdi trong mau, nén s6 12n va tin sudt ding cac ché pham peptit

chira protein dung hgp theo sang ché c6 thé dugc gidm xudng mot cach dang ké.

Trong ban mo ta nay, cac dang tur sb it “mot” cling dugc du dinh bao gém dang tur
s6 nhiéu, néu khéng c6 chi dan cu thé khac. Hon thé nita, & mac d6 nhat dinh khi cac
thuat ngtt “bao gé)m”, “bao gém”, “cd”, “voi”, “nhu” hodc cac bién thé cua chiing, durgc
sit dung trong phan mo ta va/hodc yéu ciu bao hd, thi cac thuit ngit ndy khong bi gidi

han va dy dinh 14 bao ham theo cach tuwong tu véi thudt ngir “chira”.

Theo sang ché, “polypeptit hodc protein c6 hoat tinh sinh hoc™ 13 polypeptit hogc

protein ¢6 hoat tinh sinh hoc ¢6 loi khi dugc str dung cho dong vat c6 va bao gém nguoi.

Theo sang ché, “cdu tric (hoic dang) dung hop Fab-gbc tac dong” 1a céu tric
trong do polypeptit hodc protein co hoat tinh sinh hoc 1ién két cong hoa tri v6i Fab. Ngoai
ra, “céu trac (hodc dang) dung hop Fab-gdc tic dong” dugc hiéu 13 chira protein dung
hop Fab, polypeptit dung hop Fab, chu trac dung hop va dang dung hop.

Lién quan t6i van dé nay, sang ché dugc mé td mot cach chi tiet trong céac vi du.
Céan luu ¥ ring phan mo t& cua cac vi du khéng nham giéi han pham vi clia sdng ché nhu

d3 duoc mo ta trong phan ban chét k¥ thuat néu trén.
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Sang ché @& cap dén ky thudt lién quan dn Fab,g khang albumin huyét thanh
(anti-Serum Albumin Fab,g-Associated - SAFA) 13 k§ thut nén ting méi dé phat trién
céc chét tri liéu sinh hoc c6 tac dung kéo dai. Lién quan té1 van dé nay, sang ché ¢6 uu
diém hon so v6i céc k¥ thuat théng thuong khac bao gdm qua trinh PEGyl héa, dung hop
Fc, k§ thuat AlbudAb va dung hgp albumin lién quan t6i tdc dung kéo dai in vivo, duy tri
chu tric cua gbe tac dong, 4i luc gin két va quy trinh san xuét va thao tac don gian véi
chi phi thap.

M0 ta vin tit cdc hinh vé

Fig.1 thé hién két qua cua thir nghiém ELISA dbi véi thé thuc khun don dong dé
xac dinh d6 dac hiéu gén két cua cac khéang thé cta thé thuc khuén Fab khang SA.

Fig.2 thé hién qua trinh x4c dinh d§ dic hiéu gin két voi khang nguyén cla cac
dong Fab ciia ngudi bang thir nghiém ELISA.

Fig.3 thé hién két qua dugc dong hoc in vivo ctia SL335.

Fig.4 12 biéu dd minh hoa su cu tric dung hop SL335-hGH dugc thiét ké céu

tric trong nghién ctru nay.

Fig.5 thé hién két qua cua thir nghiém ELISA dé x4c dinh hiéu suat va kha ning
phén tmg gén két ciia cdu trac dung hop SL335-hGH hoa tan trong dich néi trén bé mit
mdi trudng nudi ciy cia E. coli. Déu hiéu gin két dugc quan sat bing mit bang cach sir
dung co chit TMB, va db he"ip thu & 450 nm dugce do béng cach st dung may doc ELISA.
Dit liéu dugc biéu thi bﬁng tri s trung binh + SD ctia ba thir nghi€ém.

Fig.6 thé hién két qua cua thir nghiém ELISA dé x4c dinh mic d9 biéu hién phu
thudc vao nhiét d6 va E. coli chii cia cac bién thé SL335 va SL335-hGH (20°C, A; 25°C,
B; hoic 30°C, C).

Fig.7 thé hién két qua cia thir nghiém ELISA & x4c dinh hiéu suit cia cic chu
trac dung hop SL335-GCSF va SL335-IFNP hoa tan trong dich ndi trén bé mit moéi
truong nudi ciy cta E. coli.

Fig.8 thé hién két qua ciia thir nghiém ELISA dé xac dinh hiéu suit cia cac cdu
trac dung hop BGL4-hGH (A), va 1p28-hGH hoa tan (B) trong dich ndi trén bé mit moi

truomng nudi cay cua E. coli.

-15-



34178

Fig.9 thé hién két qua phan tich SL335,,-hGH va SL3354-hGH bing phuong phap
SDS-PAGE va thdm tich Western.

Fig.10 thé hién két qua phan tich HcycG/Lxys va HserG/Lser bang cach dién di
mao quan trén co s¢ Chip.

Fig.11 thé hién két qua phan tich HeycG/Lxys va HserG/Lser bang khdi phd
MALDI-TOF.

Fig.12 thé hién qu4 trinh tinh ché HserG/Lser thGng qua viéc loc gel bang céach sir
dung FPLC.

Fig.13 thé hién qua trinh x4c dinh hoat tinh sinh hoc hGH in vitro cia
SL3354-hGH bang thir nghiém ting sinh té bao Nb2-11.

Fig.14 thé hién qu4 trinh x4c dinh d dn dinh trong huyét thanh ctia SL3354-hGH
bang thir nghiém ELISA va thir nghiém ting sinh té bao Nb2-11 in vitro.

Fig.15 thé hién két qua phan tich dugc dong hoc cua Growtropin hodc
SL3354-hGH & chudt.

Fig.16 thé hién muc d6 tang khoi lugng phu thudc lidu & chudt d3 duoc cit bd
tuyén yén d3 duoc didu tri bing Growtropin® hoic SL335,4-hGH. N= 3 chudt trong mbi

nhém diu tri, cAn mdi chudt mot 1n mét ngy.

Fig.17 thé hién murc ting phu thudc lidu theo chiéu dai xuong chiy ciia chudt di
duge didu tri bing Growtropin® hoic SL335,4-hGH. N=3-4 chudt trong mdi nhém diéu
tri, do chiéu dai mdi xuong chay ctia mot chuot.

Fig.18 thé hién vecto pHEKA theo sdng ché.

Fig.19 thé hién trinh tu axit nucleic ciia vecto pHEKA theo sang ché.

Fig.20 thé hién trinh tu axit amin suy ra cia gen VH va VL di dugc st dung bai
c4c dong Fab khang SA theo sang ché.

Fig.21 thé hién trinh tu ADN ciia cdc gen VH (A) va VL (B) d& dugc st dung béi
cac dong Fab khang SA theo sang ché.

Fig.22 thé hién thong tin trinh tu cla chu trac dung hop Fab-gdc tac dong theo

sang ché. Goc lién két va cac goc tac dong dugce gach chan va cac ving CDR dugc in
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dam.

M0 ta chi tiét sang ché
1. Nguyén li¢u va phén tich
1-(1) Tach dong va cac ching

T4t ca cac thir nghiém tach dong ADN dugc tién hanh theo quy trinh tiéu chuin
(Xem 4n phim: Sambrook e al., (1989) Molecular cloning: A laboratory manula, 2nd ed.,
(New Youk, USA: Cold Spring Harbor Laboratory Press)). Cac oligonucleotit loai giai
trinh tu va cac gen di duoc t6i wu bd ba mi héa dé tao ra cu tric dung hop SL335-gbc
tac dong dugc tdng hop béi Bioneer, Daejeon, Han Qudc. Qua trinh khuéch dai PCR
dugc thuc hién bang cach sit dung Pyrobest hoic Ex-Tag ADN polymeaza (Takara, tsu,
Nhét Ban) trong diéu kién 25 vong & nhiét d6 94°C trong 1 phut, nhiét do 58°C trong 1
phiit va nhiét d6 72°C trong 1 phut, tiép d6 1a nhiét o 72°C trong 10 phit, trir khi c6 chi
din khic. Céac endonucleaza gidi han, phosphataza kiém tir tdm (shrimp alkaline
phosphatase - SIP) va T4 ADN ligaza cling dugc mua tir Takara. Chung MC1061 cua E.
coli [araD139 Del(araA-leu)7697 Del(lac)X74  galK16  galE15(GalS)
lambda-e14-mcrA0 relAl rpsL150(strR) spoT1 merB1 hsdR2] (ATCC, Manassas, USA)
duoc st dung dé tach dong va ching SUPEXS5 cua E. coli dugc st dung dé biéu hién
protein tai t6 hop. Ching TG1 cta E. coli {F’ [traD36 proAB'lacl®lacZAM15]supE thi-1
A(lac-proAB) A(mcrB-hsdSM)5, (rx mg ) }(Agilent Technologies, Palo Alto, USA) duoc
sit dung dé tao ra thé thuc khuén tai to hop.

1-(2) Sang loc sinh hoc thu vién khang thé HuDVFab-8L

Qua trinh 1am giau thé thuc khudn tai t6 hop gin két vdi cac khang nguyén dich
dugc thuc hién nhu d3 dugc mo6 ta trude d6 (xem Joo et al., (2008) J. Immunol. Method.
333, 24-37; Hur et al., (2010) Immunol Lett. 132, 24-30). Tom lai, cac hat tir d2 dugc
tosyl hoa d3 tao tiép hop v6i albumin huyét thanh ciia ngudi, chudt hoc chudt nhit (1an
lugt 13 HSA, RSA hodc MSA) (Sigma-Aldrich, St. Louis, MO, USA) dugc tron véi 10'°
thé thuc khudn tir thu vién khang thé HuDVFab-8L (AprilBio, Chuncheon, Han Quéc)
trong 4 gid & nhiét do 4°C, va rira ba 14n bang nudc mubi dém phosphat chira 0,02%
Tween (PBST). Cac khang thé thé thuc khuan gén két véi cac hat nay duoc rira giai bang
dung dich dém rtra giai (glyxin 0,1M, d6 pH = 2). Céc té bao TG1 méi mang cac chudi
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nhe tuong tng (L) (Vi+Cry) duge gdy nhidm bang thé thuc khudn di duoc rira gidi, va
phat trién trong moi trudng 2 YT chira 25ug/mL ampicillin, 10pg/mL carbenicillin va
10pg/mL tetracycline (2 x YT/ACT). Sau do, thé thuc khuin tai t6 hop nay dugc khuéch
dai bang cach st dung thé thuc khuan trg gitp Ex-12 (AprilBio) dé sang loc tiép. Sau khi
sang loc 14n cudi cung, tién hanh thir nghiém ELISA d6i véi thé thuc khun don dong dé
x4c dinh cdc dong duong tinh. Cac gen Fd (Vg+Cy;) thu duge tir cac dong duong tinh
duoc tach dong cip hai thanh vecto pHg3A-3 (AprilBio, Chuncheon, Han Qudc), va qua
trinh t6i wu hoa chudi L dugc thuc hién bang cach st dung 1410® thu muc chudi KL cua

ngudi trong vecto phagemit pLf1T-3 (AprilBio).
1-(3)- Phén tich trinh tu ADN

Phagemit pHf1g3A-2 (AprilBio) va plasmit pLflA-3 (AprilBio) duoc tach ta tir
cac t& bao E. coli san sinh cac phan tir Fab khang SA bang cach s dung kit Wizard
Plasmid Miniprep (Promega, Medisoﬁ, WI, USA). Hai doan mdi giai trinh tu khac nhau
(5’-gtgecgttctatagecatageac-3’ (SEQ ID NO.19) va 5’-ggeactggctggtttcgetacegtg-3’(SEQ
ID NO.20)) duoc bd trg voi pHf1g3A-2 hodc pLT-2 dugc st dung dé doc 1an luot cac
gen Vi va V1. Qué trinh giai trinh tu ADN duoc thuc hién béi SolGent, Daejeon, Han

Quéc.
1-(4) Thiét ké vecto biéu hién pHEKA

Manh ADN #1 chtra vi trf gidi han Bgl II + ving khoi dau zre + vi tri gin két
ribosom (RBS) v6i viing ting cudng dich ma g10 thu dugc bang cach khuéch dai PCR tir
vecto pTrcHis-B (Invitrogen, Carlsbad, CA, USA) bing cach st dung Pyrobest ADN
polymeaza va cip doan mdi PCR #1 (5’-gggagatcttgaaatgagctgttgacaattaatcatccg-3’ (SEQ
ID NO.21)) va #2 (5’-cctctttaatttttaataataaagttaatcgataattcc-3’ (SEQ ID NO.22)). Méanh
ADN #2 chira viung tang cuong dich ma gl0 + RBS + BamH I + vi tri tdch da dong
(MCS) + viing két thiic phién mi thu dugc bing cach khuéch dai PCR tir cling mdt khuon
nhu d3 duoc néu trén bang cach st dung doan mdi PCR #3 (5°-ggaattatcgattaactttattattaa-
aaattaaagaggtatatattaggatccgagctcgagttctgea-3>  (SEQ  ID NO.23)) va #4
(5’-gggcactacgtgcgaaaggceccagtetttcgact-3° (SEQ ID NO.24)). PCR lién két duoc thuc
hién dé 1ap rap hai manh ADN ndy bang cach sit dung Ex-Tag ADN polymeaza va cp
doan mdi PCR #1 va #4. Manh ADN ~520 bp thu dugc dugc phan 14p bing cach dién di

trén gel agaroza. Sau d6, san phim PCR lién két va plasmit pET28a (Invitrogen) dugc ct
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giéi han bang Bgl II va Dra 111 va ndi v6i nhau bang cach st dung T4 ADN ligaza trong
2 gid & nhiét do trong phong. Sau khi bién nap cac té bao dién kha bién MC1061 bang
3mL chét phéan Umg ndi, cac thé bién nap cua E. coli dugc chon trén cic dia 2 YT chura
50ug/mL kanamycin (Sigma-Aldrich). Pé tach dong cdp hai cac gen Fab vao vecto
pHEKA, cac gen chudi Fd (Vg+Cp) duoc khuéch dai PCR tir vecto phagemit
pHf1g3A-2 bing cach sir dung cip doan moi PCR #5 (5°-ggcegeagatctgttaattaaggaggaatt-
taaagaattcatgaaaaaactgctgttcgcgattccgct-3’ (SEQ ID NO.25)) va #6 (5°-gggaagcttattaaca-
agatttgggctcaactctcttgtce-3’ (SEQ ID NO.26)), va cac gen chudi L dugc khuéch dai PCR
tir vecto plasmit pLT-2 bing cach st dung cdp doan mdi PCR #7
(5’-gggggatccatgaaaaagacagctatcgegattgeagtg-3’ (SEQ ID NO.27)) va #8 (5°-attcctecttaa-
ttaacagatctgcggecgeactcgagattaacactctcecctgttgaagcetetttgt-3” (SEQ ID NO.28)). Cac
manh gen chudi Fd va L thu dugc-duoc lip rap bang cach tao lién két PCR nho st dung
cac doan mdi PCR #6 va #7, va san pham PCR thu dugc c6 kich ¢ ~1,4 kbp duge citra
khoi gel agaroza. Sau d6, san phim PCR va plasmit pHEKA dugc cit gidi han bang
BamH 1 va Hind 111, dugc ndi véi nhau bing cach st dung T4 ADN ligaza trong 2 gio &
nhiét do trong phong, va dién di vao cac té bao dién kha bién MC1061 hoic SUPEXS5 cuia
E. coli. Cac doan mdi PCR d3 duoc sir dung dé tao ra vecto biéu hién pHEKA dugc thé

hién trong Bang 1, va Fig.18 1a biéu do ctia vecto bi€u hi¢n pHEKA.
Bang 1

Cac doan mdi PCR tao ra vecto biéu hién pHEKA

CAu triic | Poan mdi Trinh tw oligonucleotit
pHEKA | Doan moi 1 5’- gggagatcttgaaatgagctgttgacaattaatcatceg-3’ (SEQ ID NO.21)
Poan moi 2 5’ - cctctttaatttttaataataaagttaatcgataattcc-3’ (SEQ ID NO.22)
Poanmodi 3 |5’ -ggaattatcgattaactttattattaaaaattaaagaggtatatattaggatcegagetegagttctgea-3’
(SEQ ID NO.23) _
DPoan méi 4 5’ - gggcactacgtgegaaaggeccagtcetttcgact-3’ (SEQ ID NO.24)

Poan moi 5 5’ - ggcegeagatctgttaattaaggaggaatttaaagaattcatgaaaaaactgetgttcgegattc-
cget-3”  (SEQ ID NO.25)

DPoan mdi 6 5’ - gggaagcttattaacaagatttgggctcaactetcttgtee-3’ (SEQ ID NO.26)

DPoan mbi 7 5’ - gggggatccatgaaaaagacagcetatcgegattgeagtg-3° (SEQ ID NO.27)

Poanmdi 8 |5’ - attcctecttaattaacagatctgeggecgeactcgagattaacactetecectgttgaagetetttgt-3’
(SEQ ID NO.28)

1-(5)- Thiét 1ap ching SUPEXS5 d6t bién ctia E. Coli

Qua trinh tao dot bién hoa hoc duge vé co ban thuc hién nhu dugc mo ta trong cac

tai liéu d3 néu. Tém lai, cac té bao MC1061 cia E. coli biéu hién phirc hop keto axit
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dehydrogenaza mach nhanh khang nguoi-E2(BCKD-E2) scFv dugc dung hop véi
phosphatza kiém (AP) dugc phét trién trong méi trudng Luria Broth (LB) chtra 50pg/mL
ampicilin cho t6i khi ODggo~ 0,3. Cac té bao chura trong SmL méi trudng nudi cay duoc
thu gom bang cach ly tim & 3000 g trong 10 phit, rira hai 1an bing dung dich dém natri
xitrat lanh 0,1M (d6 pH = 5.5). Sau do, céac té bao duge tao hdn dich lai trong 1,9mL
dung dich dém néu trén, va xur ly bang 50pg/mL N-metyl-N’-nitro-N-nitrosoguanidin
(MNNG) (Sigma-Adrich,St. Louis, MO, USA) & nhiét d6 37°C trong 15, 30 va 45 phut.
Sau khi xt Iy MNNG, céc té bao nay dugc tron, rira hai 1an va tao hdn dich lai trong 2mL
mdi trudng LB. Sau d6, thir nghiém lai khudn lac bang hé théng hai mang duoc tién hanh
nhu d3 dugc md tad. Tom lai, cac dia LB aga chita 50pg/mL ampicillin va 10pg/mL
carbenicillin dugc pht bang mang ni-16ng thir nhat (mang thim Nytran N Nylon 0,45 m)
(GE Healthcare Life Science, Wauwatosa, WI, USA) c6 kha nang gin két v6i protein
kém. Vi khuin d3 dot bién dugc phét 16n cac mang niy v6i mat d 10°té bao/dia va phat
trién trong 8 gid & nhiét do 37°C. Pong thoi, mang nitroxenluloza thi hai (Bio-Trace™
NT Nitrocellulose Transfer Membrane) (PALL, Port Washington, NY, USA) duoc dat
nim ngang trén cac dia LB aga méi chira 50pg/mL ampicillin, 10pg/mL carbenicillin va
1 mM isopropyl-D-1-thiogalactopyranosit (IPTG) (Sigma-Aldrich). Mang ni-16ng thir
nhét dugc loai ra ra khoi dia LB aga va dit 1én trén dinh cla mémg thir hai, tiép d6 tién
hanh 0 ¢ nhiét d¢ 37°C trong 5 gi¢. Sau khi 4, mang thur nhét (chira cac khuan lac) dugc
loai b, dugc dat 1én cic dia LB aga mdi chira 50pg/mL ampicillin va 10pg/mL
carbenicillin, va bdo quan ¢ nhiét 4o 4°C dé sau d6 thu lai vi khuin. Mang tha hai dugc
rtra ba 14n trong 10 phit trong dung dich nuéc mudi dém phosphat méi chta 0,1% thé
tich/thé tich Tween 20 (PBS/Tween), va ngim vao co chit nitro xanh da trdi tetrazolium
clorua.  (NBT)/5-brom-4-clo-3-indolyl ~phosphat (BCIP) (Duchefa, Haarelem,
Netherlands) dé quan sat béng mét hoat tinh AP cia cac khuén lac. Cac khuén lac cua E.
coli c6 hoat tinh AP dic trung dugc chon tir cac b loc thur nhét tuong ung, dugc gop lai
vao nhau, va qué trinh tao dot bién thir hai va thir nghiém lai khuin lac dugc tién hanh.
Sau khi tién hanh thir nghiém lai khuén lac th@ hai, cAc dong E. coli duong tinh thit
nghiém dugc chon, va nudi cdy trong 10mL moi trudng 2 YT chira 50pg/mL ampicillin
va 10pg /mL carbenicillin cho téi khi ODgg bang 0,5. IPTG dugc bd sung vao moi
trudng nudi cdy ndy & ndng do cudi cung 0,1mM, va cac té bao duoc cho phat trién qua

dém & nhiét d6 27°C. Sau do, dich ndi trén bé mit mai truong nudi céy thu duoc br?lng
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cach ly tim & 3300 g trong 20 phut. Dé tao ra cac phin chiét chu chit, cac hat té bao
dugc tao hén dich lai trong dung dich chiét chu chét (2 dung dich gbc: 200 mM Tris-HCl,
20 mM EDTA, NaCl 2M, d6 pH = 7,4), dugc lam dong lanh va lam tan ba 14n, va ly tAm
& 10000g trong 20 phut & nhiét do 4°C.Cudi clng, phan chiét chu chét chira chu tric
dung hop khang BCKD-AP hoa tan thu dugc bang cach thu gom dich ndi trén bé mit.
Dung dich pha loang theo bac cua dich néi trén bé mit moi trrdng nudi ciy va phan chiét
chu chét duoc tao ra bing cach sit dung PBS chita 1% albumin huyét thanh b (BSA)
(Sigma-Aldrich), va 50mL mAu dich ndi trén bé mat méi trudng nudi cdy hodc phan chiét
chu chét duoc tron v6i 100mL co chat p-nitrophenyl phosphat (pNPP) (Roche, South Sna
Francisco, CA, USA) trong dia vi chuén d6 96 giéng (SPL, Han Qudc). Sau tir 5 dén 10
phit, 25puL NaOH 3M dugc bd sung vao mdi giéng dé dimg phan tmg, va do hap thy &
415 nm dugc do bing cach sir dung may doc ELISA (Bio-Rad, Hercules, CA, USA). Bén
chiing E. coli dot bién (M#5, M#7, M#54 va M#69) c6 mtc do biéu hién cla cu tric
dung hop khang BCKD-AP ting dugc phat trién trong mdi truong 2 YT ma khéng c6
chét khang sinh & nhiét d6 37°C qua dém. Sau do, cac té bao nay dugc phét 1én cac dia
LB aga véi mat do ~ 10° té bao/dia, va phat trién & nhiét d6 37°C qua dém. Céc khuan lac
thu dugc dugc tai tao 1én cac dia LB aga c6 hodc khong c6 50pg/mL ampicillin. Cac
khudn lac cta E. coli duge phat trién trong cac dia LB aga ma khong c6 chét khang sinh
nhung khong phét trién trong cac dia LB aga chira chét khang sinh d3 dugc chon, va phat
trién trong mdi trudng 2 YT ma khong ¢ chét khang sinh cho téi khi ODgg dat t6i ~1,0.
Céc dung dich gbc chira té bao dugc tao ra bang cach bd sung glyxerol (20% thé tich/thé
tich), va bao quan ¢ 80°C. Dé tach dong, cc té bao dién kha bién duoc tao ra tir cac
ching dot bién theo quy trinh tiéu chuén, va bao quan & 80°C. M#5 12 mdt trong s céc
ching E. coli dot bién, duoc goi 1a SUPEX5 (KCTC 12657BP), va sir dung dé biéu hién
Fab va cac protein dung hop Fab-gdc tac dong.

1-(6)- Thir nghiém hép phu mién dich lién két enzym (ELISA)

Dé thir nghiém ELISA d6i v6i thé thuc khuén don dong, thé thyc khuan t4i t hop
thu duge tir cac dong E. coli duong tinh bing céch giai phéng thé thuc khuan, va ~ 10°
CFU/giéng duoc bd sung vao cic dia MaxiSorb ELISA (Nunc, Roskilde, Dan mach)
duoc phit bing 5pg/mL HSA, RSA, MSA hoic BSA. Thé thuc khuin nay duoc cho gin
két v6i khang nguyén & do pH = 6 hodc & do pH = 7,4 trong 1 gio & nhiét do 37°C. Ab L
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kappa khang ngudi ciia dé di duoc tiép hop véi HRPO (Sigma-Aldrich) dugc st dung
1am khang thé thir cdp. Déu hiéu gin két dugc quan sat bang mét bang co chdt TMB (BD
Science, San Jose, CA, USA), va do hép thu & 450nm duoc do béng cach st dung may
doc ELISA (Bio-Rad, Hercules, CA, USA). Dit liéu duoc biéu thi bang trj s6 trung binh
clia d6 léch chuén cua ba thir nghiém. D6i v6i ELISA thong thudng, cac khang nguyén
khac nhau [SA cia ngudi, SA cia chudt, SA ciia chudt nhit, SA cia khi (Alpha
diagnositic Intl., San Antonio, TX, USA), SA cua ché (CUSABIO, Wuhan, Hubei,
China), SA cta thé (Sigma-Aldrich), thu thé yéu t6 sinh truéng biéu bi (EGFR) (R&D
systems, Minneapolis, MN, USA), phan tir bam dinh té bao biéu md (EpCAM) (R&D
systems), thu thé IL-15 o (IL-15Ra) (R&D systems), IL-1B (eBioscience, San Diego, CA,
USA), CDl16a (R&D systems), c-MET (Sinobiological, Beijing, China)] & ndng do
Spg/mL duge cb dinh trén céc dTa vi chuén do, va céc phén tir Fab dugc cho gén két voi
khang nguyén, va phat hién nhu da néu trén. Pé xac dinh ndng d6 cua protein dung hop
Fab-hGH hoic Fab hoa tan, thir nghiém ELISA kep dugc thuc hién béng cach st dung
mAb cua chudt nhit khang IgG Fd ciia ngudi (AprilBio) 1am Ab bit giit va pAb-HRPO
ctia dé d3 duoc tiép hop khang chudi kappa L ctia ngudi (Sigma-Aldrich) 1am khang thé
phat hién. Manh Fab ctia nguoi (Bethyl, Montgomery, TX, USA) c6 nbéng d6 da biét
duogc st dung dé tao ra dudng chuin. Dé phat hién mién hGH, T-20, pAb cia dé dac hiéu
v6i déu C ctia hGH (Santacruz Biotechnology, Dallas, Tx, USA) va NYThGH, mAb cta
chudt nhit dic hiéu v6i hGH c6 chiéu dai ddy du (Prospec, East Brunswick, NJ, USA)
duogc sir dung, tiép d6 1an luot sit dung pAb-HRPO cua thé di duoc tiép hop khang IgG
ctia dé (Sigma-Aldrich) hodc pAb-HRPO ciia dé di dugc tiép hop khang IgG ctia chudt
nhit (Sigma-Aldrich), 1am khang thé thir cdp. pAb ciia dé khang GCSF ctia ngudi (R&D
systems) dugc st dung dé phat hién mién G-CSF, va pAb ciia thé khang IFN-B ciia ngudi
(PEPROTECH, Rocky Hill, USA) duoc sir dung dé phat hién mién IFN-B.

1-(7)- Thiét ké manh Fab v protein dung hop Fab-gdc tic dong hoa tan

Fab va c4c protein dung hop Fab-hGH hoa tan dugc tao ra bang cach nudi cdy cac
té bao SUPEX5 cta E. coli trong 10mL hosc 1L mdi truong 2 YT chia 50pg/mL
kanamycin & nhiét 36 37°C cho t6i khi ODggpm = 0,5, sau do bd sung IPTG 0,05mM. Sau
20 giv & & nhiét d 20°C bang cach lic manh, dich néi trén bé mat moi trudng nudi cly

va hat t& bao dugc tach bing cach ly tim & 3300g trong 20 phut. Cac phéan chiét chu chét
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thu dugc nhu d3 dugce néu trén. D4 tinh ché, sau d6 dich ndi trén bé mit moi trudng nudi
chy va/hodc cac phin chiét chu chat dugc cho di qua nhya Sepharoza 4B duoc c¢d dinh
bing HSA (AprilBio). Sau khi rira k§, cac phan tir Fab gén két v6i nhya dugc rira gidi
bang dung dich dém rta gidi (glyxin 0,1M, glyxerol 10%, dd pH = 3), tiép d6 1a trung
hoa ngay bang dung dich dém Tris (Tris HCI 0,5M, NaCl 2M, do pH = 9,0). Ngoai ra,
tién hanh loc gel HserG/Lser sau khi tinh ché 4i luc bang cach st dung AKTA FPLC (GE
Healthcare, Wauwatosa, WI, USA). Tom lai, cdt da dugce nhdi trude HiprepTM16/60
Sephacryl™ S-200HRP dugc tao can bang bang dung dich dém cin bang (HEPES 20mM,
NaCl 150mM, d6 pH = 7.4), va mang 5uL HserG/Lser (chu tric dung hop
SL335,4-hGH). Qua trinh rira giai dwoc tién hanh bang dung dich dém can bang & &p
sut bao dong 0,35 Mpa va tdc do chay 0,5uL/phut. Phan doan sb 13, 16, 19 va 23 dugc
phan tich bing SDS-PAGE nhu dugc mo ta.

1-(8) Do 4i lirc biang may do giao thoa 16p sinh hoc

Thir nghiém gén két thoi gian thyc gitta SL335 d dugc tinh ché va khang nguyén
(SA ctia nguoi, SA cua chudt hodc SA cua chudt nhét) duoc tién hanh béng cach sir dung
may do giao thoa 16p sinh hoc véi hé thong Octet RED (ForteBio, Menlo park, CA,
USA) nhu di dugc mé ta trude d6 ngoai trir ring chét cam bién sinh hoc phan ng amin
thé hé hai (AR2G-Amin Reactive Second Generation) dugc st dung (Costin et al., (2013)
J Virol. 87, 52-66). Tém lai, nff)ng d6 caa SL335 da dugc xac dinh trude dugce lién hop
v6i chat cam bién sinh hoc AR2G loai dong hoc, va cac manh Fab khong gin két duoc
loai ra khoi bé mit cta chat do bﬁng cach u trong dung dich dém dong hoc (etanolamin
1M, d6 pH = 8.5). Sau do, cac dau do duoc cho gén két voi SA cia nguoi, SA cua chudt
hodc SA cua chudt nhét & cac néng d6 da dugc xac dinh trudce trong cac diéu kién do pH
= 6,0 hoic d6 pH = 7,4 (ndng d6 SA ctia ngudi & d6 pH = 6 va d6 pH = 7,4: 200 nM, 100
nM, 50 nM, 25 nM va 12,5 nM; n@)ng d6 SA cia chudt 6 @6 pH = 6: 4 mM, 1 mM, 500
nM, 250 nM va 125 nM; Néng do SA ctia chudt & d6 pH = 7,4: 4 mM, 2 mM, 1 mM, 500
nM va 125 nM; ndng d6 SA cia chudt nhit & d6 pH = 6 va do pH = 7,4: 20 mM, 10 mM,
5mM, 2,5 mM va 12,5 mM), tiép d6 12 phan ly trong PBS chtra 0,1% BSA, d6 pH = 6
hodc d6 pH = 7,4. Cac théng sb dong hoc gan két va phan ly dugc tinh toan bang cach sur
dung g6i phin mém Octet QK, ma cic dudng cong gin két quan sat dugc phu hop véi

md hinh gén két 1:1 dé tinh toan hing sé tbc do lién két. Cac hing sb toc do lién két va
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phan ly dugc tinh toan bang cich sir dung it nhat ba ndng do SA clia ngudi, SA ciia chudt
hodc SA ciia chudt nhit khac nhau. Hing s6 phan ly cin bang dugc tinh toan 13 hing s
tdc do phén ly dong hoc chia cho h?mg sb tdc @0 lién két dong hoc.

1-(9) Thiét ké cAu trac dung hop SL335-hGH

Dé tao SL335ds, Fd dot bién (thé Xys* Ser™), dugc goi 1a Hser, thu dugc bing
cach khuéch dai PCR tir gen chudi Fd duoc t8i ru bd ba mi héa ctia SL335 bang cach sir
dung cap doan mdi PCR #9 (5’-ggggaatt
catgaaatatctgctgectacggeggeggegggectgetgetgetggetgeacaa-3® (SEQ ID NO.29)) va #10
(5’-gggaagcttttagctgctcttcggttecacgegtt-3° SEQ ID NO.30)). San pham PCR ~750 bp
duoc xir Iy bing EcoR 1/ Hind 111 va nbi bing pHEKA. Chudi L dot bién (thé Xys*'* —

214
Ser

), dugc goi 1a Lser, cling thu dugc béng cach khuéch dai PCR tir gen chudi L duogc
ti wu bd ba ma héa cia SL335 bing cach st dung cap doan mdi PCR #11 (5°- gggggatc-
catgaaaaaaactgcgattgcgattgcggtgctggeeggcetttg - 3° (SEQ ID NO.31)) va #12 (5°-
gggctcgagttagetttcge cgeggttaaagetetttg - 3’ (SEQ ID NO.32)), cit bang BamH I/Xho 1 va
tich dong thanh pHEKA chtta Hser. Cac quy trinh tich dong dé tao ra céu trac
HxysG/Lxys dugc tién hanh nhu sau: Fd kiéu hoang v&i Xys™?, duoc goi 1a Hxys, duoc
khuéch dai PCR tir Fd dugc t51 wu bd ba m3 héa cia SL335 bﬁng cach stir dung cdp doan
mdi PCR #9 va #13 (5’-agatccaggagctggtgcagaaccgeagetcttcggttecacgegtt-3° (SEQ ID
NO.33)), vd hGH chrra trinh tur lién két ciing dugc khuéch dai PCR tir gen hGH dugc t6i
wu b0 ba mi hoa bing cach st dung cip doan mdi PCR  #14
(5°-ggttctgcaccagcetectggatcettttcegaccatteegetgagecg-3° (SEQ ID NO.34)) va #15 (5°-
gggaagcttttagaagccgeaggageccteca-3’ (SEQ ID NO.35)). Cac gen Hxys va hGH dugc
lién két v6i nhau dé tao ra HxysG bang PCR tich hop bang cach st dung cip doan mdi
PCR #9 va #15, cét bang EcoR I/Hind 111, va tach dong thanh pHEKA chtra chudi L kiéu
hoang vé6i Xys*'* ciia SL335, dugc goi 1a Lxys. Dé tao ra cdu tric LxysG/Hxys, Lxys,
duoc khuéch dai PCR tir chudi L duoc t6i wu bd ba ma héa ciia SL335 bang cach sir dung
cip doan mdi PCR #11 va #16 (5’-agatccaggagctggtgcagaaccgeattcgecgeggttaaagetcttt-37
(SEQ ID NO.36)), va hGH chira trinh tyr lién két ciing dugc khuéch dai PCR tir gen hGH
duoc t6i ru bd ba mi héa bang cach st dung cap doan mdi PCR #14 va #17 (5°-gggctcg-
agttagaagccgcaggagececteca-3’ (SEQ ID NO.37)). Lxys va gen hGH dugc lién két dé tao
ra LxysG bang PCR tich hop bang cach sir dung cip doan mdi PCR #11 va #17, cit bang
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BamH 1/Xho 1 va tach dong thanh pHEKA chira Fd kiéu hoang. Pé tao ra ciu tric
HserG/Lxys, Hser dugc khuéch dai PCR tir chudi Fd kiéu hoang dugc t8i uu bd ba mi
héa bing cach sit dung cip doan méi PCR #9 va #18
(5’-gggctcgagttagaagecgeaggageccteca-3’ (SEQ ID NO.38)). Tién hanh khuéch dai bang
PCR ctia hGH chira trinh ty lién két, PCR tich hop va tach dong HserG dugc tién hanh dé
tao ra cau trac HxysG/Lxys. D& tao ra cu tric LserG/Hxys, Lser dugc khuéch dai PCR
tir chudi L duge tdi wu bd ba mi héa ctia SL335 bﬁng cach st dung cédp doan modi PCR
#11 va #19 (5’-agatccaggagctggtgcagaaccgcetgcetetteggttecacgegtt-3° (SEQ ID NO.39)).
Qua4 trinh khuéch dai PCR ctia hGH chta trinh ty lién két, PCR tich hop va tach dong
LserG duoc tién hanh dé tao ra cdu tric LxysG/HXys. Dé tao ra cdu trac HerG/Lser, tién
hanh khuéch dai bing PCR cia HserG va hGH, va PCR tich hop dé tao ra cAu triic
HserG/Lxys ngoai trir raing pHEKA chira Lser dugc st dung dé tach dong. LserG/Hser
cling dugc thiét ké chu triic nhu thiét ké céu tric LserG/Hxys ngoai trir ring pHEKA
chira Hser dugc sir dung dé tach dong. Cac doan mdi PCR dé tao ra chu trac dung hop

SL.335-hGH va céu tric dung hgp SL335,4s-hGH duoc thé hién trong Bang 2.
Bang 2

Cac doan mdi PCR dé khuéch dai cdu tric dung hop SL335-hGH hoic
SL.335,4-hGH

Céu triic | DPoan méi Trinh tir oligonucleotit
A: 5’-ggggaattcatgaaatatctgetgectacggeggeggegggectgetgetgetggetgeacaa-3’
SL33544s | Poan mbi 9 (SEQ ID NO.29)
Poan mbi 10 5’-gggaagcttttagetgctetteggttecacgegtt-3>  (SEQ ID NO.30)
Poan mdi 11 5 -gggggatccatgaaaaaaactgcga’ttl%;(:)ggtgcggtgctggccggctttg—3 (SEQID
Poan mbi 12 5’-gggctegagttagetttcgecgeggttaaagetcetttg-3°  (SEQ ID NO.32)
Céu trac
dung hop A B >
SI335.-h Doanmoi 13 | 5’-agatccaggagctggtgcagaaccgeagctetteggttecacgegtt-3° (SEQ ID NO.33)
i
GH
Poan moi 14 5’-ggttctgeaccagetectggatettttccgaccattecgetgageeg-3’ (SEQ ID NO.34)
Poan mdi 15 5’-gggaagcttttagaagccgeaggageccteca-3’ (SEQ ID NO.35)
Doan moi 16 | 5’-agatccaggagctggtgcagaaccgeattcgecgeggttaaagetcttt-3° (SEQ ID NO.36)
Poan moi 17 5’-gggctcgagttagaagecgeaggageecteea-3’  (SEQ ID NO.37)
Chu triac
dung hop A . ,
31335 Doanmoi 18 | 5’-agatccaggagetggtgcagaaccgetgetcetteggtteccacgegtt-3’ (SEQ ID NO.38)
Ads™
hGH

Doan mdi 19 | 5’-agatccaggagctggtgcagaaccgctttcgecgeggttaaagetetttg-3° (SEQ ID NO.39)

1-(10)- Thiét ké céu trac dung hop SL335-GCSF
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Céc quy trinh tach dong dé thiét ké ciu tric HxysGF/Lxys dugc thuc hién nhu
dugc néu dudi day; Hxys duoc khuéch dai PCR tir chudi H dugc t61 wu bd ba ma hoa cua
SL335 bang «cach st dung cip doan mdi PCR #9 va #20
(5’-agatccaggagctggtgcagaaccgcetttcgecgeggttaaagetetttg-3° (SEQ ID NO.40)), va G-CSF
chira trinh tu lién két cling dugc khuéch dai PCR tir gen G-CSF dugc t8i wu bd ba m3 hoa
bing cach sit dung cip doan mdi PCR #21 (5°- ggttctgcaccagetectggatetgege-
ctacctatcgcgcgagea-3’ (SEQ ID NO.41)) va #22
(5’-gggaagcttattaaggctgtgecagatggegeag-3° (SEQ ID NO.42)). Cac gen Hxys va G-CSF
duoc lién két v6i nhau bing PCR tich hop bang cach sir dung cip doan mdi PCR #9 va
#22, ct bang EcoR I/Hind 111, va tach dong thanh pHEKA chtra chudi L ctia SL.335. Dé
tao ra cAu trac LxysGF/Hxys, Lxys dugc khuéch dai PCR tir chudi L duoc t6i uu bd ba
md héa cia SL335 bing cach st dung cip doan mdi PCR #11 va #23
(5’-agatccaggagctggtgcagaaccgeattcgecgeggttaaagetcttt-3° (SEQ ID NO.43)), va G-CSF
chira trinh tr lién két ciing dwoc khuéch dai PCR tir gen G-CSF dugc t6i wru bd ba ma héa
bang cach sir dung cip doan mdi PCR #21 va #24 (5°-taacagatctgcggecgeactcgagattaagg-
ctgtgccagatggegeag-3° (SEQ ID NO.44)). Céac gen Lxys va G-CSF dugc lién két bang
PCR tich hop bing cach sir dung cip doan mdi PCR #11 va #25 (5°-agatccaggagetggtge-
agaaccgetgetetteggttecacgegtt-3° (SEQ ID NO.45)), cit bang BamH 1/Xho 1 va tach dong
thanh pHEKA chtra Fd cua SL335. bé tao ra cu tric HserGF/Lser, Hser duoc khuéch
dai PCR tir Fd dugc tdi wu bd ba ma hoéa cua SL335 béng cach sir dung c@p doan mdi
PCR #9 va #25. Céac gen Hser va G-CSF duoc lién két v6i nhau bang PCR tich hop bing
cach sir dung cip doan mdi PCR #9 va #22, cit bang EcoR I/Hind ITI, va tach dong thanh
pHEKA chtra Lser. Dé tao ra clu tric LserGE/Hser, Lser dugc khuéch dai PCR tir chudi
L duoc t6i uu bd ba ma héa ciia SL335 bang cach sir dung cip doan mdi PCR #11 va #26
(5-agatccaggagctggtgcagaaccgctttcgecgeggttaaagetetttg-3(SEQ ID NO.46)), va G-CSF
chira trinh tur lién két ciing dugc khuéch dai PCR tir gen G-CSF duorc tdi wru by ba ma héa
sir dung cap doan mdi PCR #21 va #24. Cac gen Lxys va G-CSF dugc lién két bang PCR
tich hop bing cach st dung cap doan mdi PCR #11 va #25, cét bang BamH 1/Xho 1 va
tach dong thanh pHEKA chira Hser. Cac doan mdi PCR dé tao ra chu trac dung hop
SL335-GCSH va céu tric dung hop SL335,4-GCSF dugc thé hién trong Bang 3.

Béang 3
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Poan mdi PCR cua céc céu tric dung hop SL335-GCSH hoic SL335,4-GCSF

Ciu triic | Doan moi Trinh tw oligonucleotit

Poan moi 20 5’-agatccaggagctggtgcagaaccgeagcetetteggttccacgegtt-3°(SEQ ID NO.40)

CAu triic dung

hop Poan mdi 21 5’-ggttctgeaccagetectggatetgegectacctatcgegegagea-3’ (SEQ ID NO.41)

S1.335..-GCS Doan moi 22 5’-gggaagcttattaaggctgtgecagatggegeag-3’ (SEQ ID NO.42)
1‘;‘" Poanmdi 23 | 5’-agatccaggagctggtgcagaaccgeattcgeegeggttaaagetettt-3° (SEQ ID NO.43)

Doan mdi 24 | 5’-taacagatctgcggecgeactcgagattaaggetgtgecagatggegeag-3° (SEQ ID NO.44)

Chu trac dung | Poan mbi 25 5’-agatccaggagctggtgcagaaccgetgetctteggttecacgegtt-3’ (SEQ ID NO.45)

hop
S1.335,3-GCS| Poan mdi 26 | 5’-agatccaggagetggtgcagaaccegetttcgecgeggttaaagetetttg-3> (SEQ ID NO.46)
F

1-(11) Thiét ké cAu trac dung hop SL335-IFN-b

Céc qﬁy trinh tach dong dé thiét ké ciu triic HxysIFNb/Lxys dugc néu. Hxys dugc
khuéch dai PCR tir chudi H duoc t6i vu bd ba ma héa cia SL335 bing cach sir dung cip
doan mdi #9 va #27 (5’-agatccaggagctggtgcagaaccgeagcetettcggttccacgegtt-3’ (SEQ ID
NO.47)), va IFN-b chira trinh tu lién két ciing dugc khuéch dai PCR tir gen IFN-b1a duoc
t6i ru bo ba ma héa bang cach st dung cip doan mdi PCR #28 (5°- ggttctgeaccagetectgg-
atcttcatacaacctgetgggcetteetg  -3° (SEQ ID NO48) va #29 (5°-
gggaagcttttagttgcgcagatagecggtcag -3 (SEQ ID NO.49)). Hxys va cac gen IFN-bla
dirqc lién két voi nhau bing PCR tich hop bing cach sit dung cip doan mdi PCR #9 va
#29, cit bing EcoR I/Hind 111, v tach dong thanh pHEKA chira Lxys. Dé tao ra ciu tric
HserlFN-b/Lser, Hser dugc khuéch dai PCR tir chudi H duoc tdi wu bd ba m3 héa cia
SL335 bang cach st dung cip doan moéi PCR #9 va #30 (5-
agatccaggagctggtgcagaaccgetgcetettecggttecacgegtt -3’ (SEQ ID NO.50)). Hser va gen
- IFN-b 1a duoc lién két v6i nhau béng PCR tich hgp béng cach str dung cdp doan mdi
PCR #9 va #29, cit bang EcoR I/Hind III, va tach dong thanh pHEKA chuaa Lser. Céc
doan mdi PCR d& tao ra chu trac dung hop SL334-IFNb va cu tric dung hop
SL.335,4-IFNb duoc thé hién trong Bang 4.

Béang 4

Poan mdi PCR cua ciu triic dung hop SL335-IFNb hodc SL335,4,-IFND

CAu triic Poan moi Trinh tir oligonucleotit

Cautrac | Doanmoi 27 | 5’-agatccaggagctggtgcagaaccgeagetctteggttccacgegtt-3’ (SEQ ID NO.47)
dung hop | Poanmdi28 | 5’-ggttctgcaccagetectggatcttcatacaacctgetgggettectg-3° (SEQ ID NO.48)
SL335,4-TFN| Poan moi 29 5’-gggaagcttttagttgcgeagatagecggteag-3° (SEQ ID NO.49)

b vé X
SL33 SY?FNb Poan moi 30 | 5’-agatccaggagctggtgcagaaccgetgetetteggttecacgegtt-3’ (SEQ ID NO.50)
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1-(12) Thiét k& cAu tric dung hgp EGL4-hGH va 1b28-hGH

EGL4, Fab khang EGFR cuta ngudi, va 15628, Fab khang IL-1b cta nguoi, dugc
tach ta tir thu vién khang thé HuDVFab-8L (chua dugc cong bd, AprilBio Co.). Pé tao ra
EGL4,; va EGL4,4, Hxys va Hser dugc khuéch dai PCR tir gen chudi H cia EGL4
cADN biang cach sir dung cip doan moi PCR #5 va #6, va #5 va #31 (5‘-gggaagcttattaac-
tagatttgggcteaactetettg-3° (SEQ ID NO.51)), mot céch twong tng. Cac san pham PCR ~
750 bp duoc xit 1y bing EcoR I/Hind 111 va ni bang pHEKA, tiép d6 1a bién nap céc t&
bao kha bién MC1061. Lxys va Lser ciing dugc khuéch dai PCR gen chudi L ciia EGL4
cADN bﬁng cach sot dung cdp doan mdi PCR #11 va #32
(5’-gggctegagttageattcgeegeggttaaagetettt-3’  (SEQ ID NO.52)), va #11 va #33
(5’-gggctcgagttagetttcgeegeggttaaagetettt-3’ (SEQ ID NO.53)), mét cach tuong Ung.
Ching duoc cét bang BamH U/Xho 1 va tach dong thanh pHEKA chira Hxys hodc Hser
ctia EGL4, mot cach twong Gmg. Dé tao ra chu trac dung hop EGL4,-hGH, céc quy trinh
tach dong dé tao ra clu trac HxysG/Lxys dugc tién hanh. Hxys dugc khuéch dai PCR tir
chudi H cia EGL4 cADN bang cach sir dung cdp doan mdi PCR #5 va #34 (5°-agatccag-
gagctggtgcagaaccacaagatttgggcetcaactetettgte-3’ (SEQ ID NO.54)), va hGH chua trinh tu
lién két ciing dugc khuéch dai PCR tir gen hGH dugc tdi wu bd ba ma héa bang cach sur
dung cip doan mdi PCR #14 va #15. Céc gen Hxys va hGH dugc lién két v6i nhau bang
PCR tich hop bang c4ch st dung cip doan mdi PCR #5 va #15, cit bang EcoR I/Hind 111,
va tach dong thanh pHEKA chtra Lxys cua EGLA. Pé tao ra cdu trac dung hop
EGLA4,4-hGH, Hser dugc khuéch dai PCR tir chudi H cia EGL4 cADN béng cach s
dung cap doan mbi PCR #5 va #35
(5’-agatccaggagctggtgcagaaccactagatttgggetcaactctcttgte-3’ (SEQ ID NO.55)), va hGH
chtra trinh tu lién Kkét cling dugc khuéch dai PCR tir gen hGH dugc tdi uru bo ba ma hoa
bing cach st dung cip doan mdi PCR #14 va #15. Cac gen Hser va gen hGH duoc lién
két v6i nhau bing PCR tich hop bing cach sir dung cip doan mdi PCR #5 va #15, cét
bing EcoR 1/Hind 111, va tich dong thanh pHEKA chia Lser cia EGLAygs. 1528
152845, 1628,+-hGH va 1528 ,4-hGH duoc tao ra ¢ cAu tric dung hop EGL4-hGH béng
cach st dung cung mot cdp doan mdi PCR ngoai trir ring 1528 cADN déng vai trd 1 cac
khuoén PCR. Cac doan mdi PCR d8 tao ra cdu tric dung hop EGL4-hGH va 1528-hGH
dugc thé hién trong Bang 5.
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Béang 5

Céac doan mdi PCR dé tao ra céu trac dung hop EGL4-hGH va 1b28-hGH

Ciu triic Poan moi Trinh tw oligonucleotit

Poan moéi 31 5’-gggaagcttattaactagatttgggctcaactctettg - 3°  (SEQ ID NO.51)
Poan moi 32 5’ -gggctcgagttageattcgecgeggttaaagetettt - 3° (SEQ ID NO.52)

Chu trac dung  |Poan mdi 33 5’ -gggctcgagttagetttcgecgeggttaaagetcttt - 3° (SEQ ID NO.53)

hop EGL4-hGH D 3i 34 5’ - agatccaggagctggtgcagaaccacaagatttgggetcaactctettgte - 3> (SEQ
va 1528-hGH |7 o Mot IN NO. 54)
Poan mbi 35 5 - agatccaggagctggtgcagaaccagggg’;t;gggctcaactctcttgtc -3’ (SEQID

1-(13)Phan tich SDS-PAGE va thdm tich Western

bPé phén tich SDS-PAGE, céac protein SL335,-hGH va SL335,4-hGH da duoc
tinh ché duoc tao hdn dich lai trong dung dich dém miu NuPAGE®LDS (Invitrogen) ¢6
hoic khong c6 chét khir mu NuPAGE?® (Invitrogen), va nap 1én gel & nong d6 7pg/ giéng.
Céc dai protein duoc quan sat bing mét bang cach sir dung thuc nhudém xanh da troi
Coomassie (Bio-Rad). Pé phan tich thdm tach Western, 500 ng SL335,-hGH va
SL.335,4-hGH d3 dugc tinh ché ai luc duoc nap 1én mdi giéng néu trén, va chuyén dén
mang nitroxenluloza. Sau khi phong bé mang nay bing 3% sita tach béo (Bio-Rad) trong
PBS chira 0,01% Tween (Sigma-Aldrich), cdc protein duoc phat hién bang cach 0 véi
pAb chudi L kappa khang nguoi cua dé di duge tiép hop voi AP (Betyl). Co chét nitro
xanh da troi tetrazolium clorua (NBT)/5-brom-4-clo-3-indolyl phosphat (BCIP)

(Duchefa) duoc bd sung 1én mang nay dé quan st d4u hiéu gin két bang mit.
1-(14) Pién di mao quan trén co s& chip

Phuong phap dién di mao quan trén co s& chip dugc thuc hién bang hé théng phan
tich sinh hoc Agilent 2100 (Agilent Technologies, Santa Clara, CA, USA). Cac mau
protein duoc chudn bi theo quy trinh ciia nha san xuit va phan tich trén kit protein 80,
dugc khuyén dung dé phén tich cac protein c6 kich c& nim trong khoang tir 5 dén 80 kDa.
Tém lai, cac miu nay duoc tron voi dung dich dém mau vé6i su c6 mit hoic khong cé mit
ctia DTT dé 1am khir hoic khong khtr qua trinh dién di, mdt cach tuong tmg. Céc mau
duge 1am bién tinh ¢ nhiét d6 95°C va nap 1én chip ma dd dugc nap bang cc chét phan
ting thich hop bao gdm thuc nhuém huynh quang va dung dich gel. Sau d6, chip nay
dugc chén vao hé thdng va chay trén hé thong bing cach sir dung phan mém Expert 2100.

Céc két qua duoc dua vao so dd dé phan anh don vi cuong do phat huynh quang theo
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kich c& protein.
1-(15) Khéi phé MALDI-TOF

Khéi phd MALDI-TOF duoc thuc hién trén thiét bi Autoflex III Smartbeam
(Bruker Daltonics, Billerica, MA, USA). MaAu duoc tron voi cing mot thé tich chit nén
MALDI (10mg/mL axit a-xyano-4-hydroxycinnamic) va tao vét trén dia dich MALDI.
Tién hanh hiéu chudn ngoai bing kit hiéu chudn peptit va protein MALDI-MS
(Sigma-Aldrich). Khéi phd trong khoang m/z 12 15000160000 va 1000070000 thu dugc
1an luot dbi véi chu tric dung hop SL335,-hGH va cdu tric dung hop SL335,4-hGH,

theo kiéu ion duong.
1-(16) Thit nghiém hoat tinh sinh hoc hGH in vitro

Céc t& bao u bach huyét Nb2-11 cia chuét (Sigma-Aldrich) dugc nudi ciy trong
DMEM hcan chinh c¢6 bd sung 5% huyét thanh ngua (Sigma-Aldrich) va 1%
PenicillinStreptomyxin (Invitrogen) trong ti cdy chira 5% CO, dugc 1am 4m & nhiét do
37°C (Tanaka et al., 1980). Céc té bao dwoc rira hai 1in bang DMEM, duoc ly tim &
1000 g trong 5 pht va tao hdn dich lai trong DMEM chira 5% (thé tich/thé tich) huyét
thanh ngua & 8 x 10*t& bao/mL. 50pg hdn dich chira t bao dugc bd sung vao mdi giéng
ctia dia 96 giéng, va 0 qua dém. Sau do, cac té bao dugc xir 1y bang cach ting dan ndng
d6 (0 - 20 nM) Growtropin® (thGH khéng dugc cai bién; Dong-A Pharmaceuticals,
Seoul, Han Quéc) hodc SL335,4-hGH trong 50mL DMEM chtra 5% huyét thanh ngua
trong 48 gid & nhiét d6 37°C. Sau khi u, 10uL. CCK-8 (Dojindo, Mashiki-machi, Nhat
Ban) dugc bd sung vio mbi giéng, va u trong 4 giv. Do hap thu dugc ghi lai trén may doc
vi dia (Bio-Rad) ¢ budc séng 450 nm.

1-(17) D6 bn dinh trong huyét thanh ciia SL.335Ads-hGH

SL335,,va SL335,4-hGH (ndéng dd cubi cing 10pg/mL) duge tao hdn dich lai
“trong huyét thanh bao thai bd (FBS) (Thermo Scientific, Waltham, MA, USA) chira
0,03% natri azit, va 4 trong 16 ngay ¢ nhi¢t d¢ 37°C. Cac phén nhé (50mL) dugc 13y ra
mdi ngdy va bao quan & -20°C trudce khi sit dung. Kha niang phan Umg gin két véi HSA
duoc xac dinh béng ELISA, va hoat tinh sinh hoc hGH in vitro dugc xac dinh bang cach
sir dung cac té bao Nb2-11 (Sigma-Aldrich) nhu d3 néu trén.

1-(18)Thir nghiém dugc dong hoc in vivo

-30-



34178

Céc nghién ctru dugc dong hoc PK dugce tién hanh & coéng ty CRO d3 dugc cép
phép (ChemOn, Suwon, Han Qudc). Cac chudt duge cho an ché do an tiéu chuin gdm
c4c vién tron dung cho loai gim nhdm va cho udng nuéce tiy thich va dé & trong phong c6
d6 4m va nhiét do 6n dinh kém theo nguén sang dugc kiém soat (12 gio chiéu sang, tiép
d6 1a 12 gid trong béng tdi). Tém lai, SL.335 va Neg Fab (Fab khong lién quan cla
nguodi) dugc tiém riéng ré& qua dudng tiém tinh mach (I.V.) hodc tiém dudi da (S.C.) vao
c4c nhém gdm ba chudt Sprague Dawley véi liéu lugng 1mg/kg, va cc mau huyét thanh
thu duge & mot vai thoi diém (5 phat, 15 phut, 30 phut, 1 gio, 2 gio, 4 giv, 8 gio, 24 giov,
48 git, 96 git va 144 gio khi stt dung qua duodng tiém tinh mach, va 5 phut, 15 phut, 30
phit, 1 gio, 2 gio, 4 gio, 8 gio, 24 gid, 48 giv, va 96 gio khi sir dung dudi da). Nong 6
SL335 va Neg Fab trong cic méau huyét thanh dugc x4c dinh bang thir nghiém ELISA
kep bang cach st dung mAb ctia chudt nhit khang IgG Fd cia ngudi va pAb chudi L
kappa khang ngudi ctia dé da dugc tiép hop v6i HRPO 1an lwot 1am cac khang thé bat git
va phat hién. Cac manh Fab cda nguoi véi ndng d6 d3 biét ciing bao gdm trong thir
nghiém nay dé thu dugc dudong chuan. Cac dudng cong cia ndéng do huyét thanh theo
thoi gian la thich hgp v6i mo hinh khéng ngin béng céach st dung phan mém WinNonlin
(SL335 va Neg Fab) va v& bang d0 thi bang cach st dung phin mém Sigma Plot. Tuong
tu, Growtropin® va SL335,4-hGH duogc tiém riéng r& qua duong tiém tinh mach hodc
tiém dudi da vao nhém gdbm ba dén bdn chudt. Lidu luong cia Growtropin® va
SL335,4-hGH dé sir dung qua dudmg tiém tinh mach 13 0,3mg/kg, va dé st dung theo
duong tiém dudi da 13 0,6mg/kg, mot cach twong tmg. Cac mau huyét thanh thu dugc &
mdt vai thoi didm (5 phat, 15 phit, 30 phut, 1 gio, 2 gid, 3 gid, 4 giv, 6 gio va 8 gid dbi
vGi Growtropin® va 5 phut, 30 phit, 1 gio, 2 gio, 4 gio, 8 gio, 24 gio, 48 gio, 96 gio va
144 gity d6i v6i SL335,4-hGH. Lugng Growtropin® trong cic mau huyét thanh dugc xac
dinh bang cach st dung kit phat hién hGH ELISA (Genway, San Diego, CA, USA), va
luong SL335,4-hGH dugc xéc dinh bz“mg thit nghiém ELISA kep nhu dia néu trén.
Pudng cong ndng d6 huyét thanh theo thdi gian 13 thich hgp v6i m6 hinh mot ngén bang
cach sir dung phdn mém Phoenix™ WinNonlin (Version 6,2).

1-(19) Tht nghiém dugc luc hoc in vivo

T4c dung cia Growtropin® khi sir dung hing ngay va SL335,4-hGH khi st dung

mot lan trong tudn dé thac déy su tang khéi luong dugc phén tich trén chudt da dugc cht
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b6 tuyén yén biang cach sir dung theo duong tiém dudi da & ChemOn nhu d3 dugc mo ta
trude d6 (xem Clark et al., (1996) J. Biol. Chem. 271, 21969-21977). Tém lai, chudt
Sprague Dawley con non da dugc cit bo tuyén yén (Harlan, Tokyo, Nhat Ban) duoc mua,
va bét k¥ chudt nao ting hon 7g trong 15 ngay dau tién sau khi phiu thuit bi loai ra khoi
nghién ctru. Cac chudt dugc chon ngiu nhién vao cac nhém diéu tri (chi chira t4 dugc,
hing ngay tiém 0,3mg/kg Growtropin® va tiém mot 14n mot tudn 0,6mg/kg, 1,2mg/kg
hoidc 2,4mg/kg SL335,4-hGH). Thé trong duoc ghi lai hing ngay sau khi bét d4u phac dd
1idu. Mirc phét trién xwong chay duge do mét cach cin than bang thude cip xuong. Tién
hanh so sanh thdng ké bing cach st dung phén tich phuong sai, tiép theo thurc hién phép
kiém dinh so sanh Dunnetts Multiple Comparison, va cic tri s& p nhé hon 0,05 duge coi

13 ¢6 ¥ nghia théng ké.
2. Két qua thir nghiém
2-(1) Phan 13p cac dong Fab khang SA

Thu vién khang thé HuDVFab-8L duoc chon ddi véi cac hat tir da duoc tiép hop
v6i SA cia nguoi, SA cua chudt hodc SA cua chudt nhét & d6 pH = 6 hodc 46 pH =74.
Sau ba 14n sang loc sinh hoc, thir nghiém ELISA d6i vé6i thé thuc khudn don dong dugc
thuc hién d& xac dinh cac dong khang thé cua thé thuc khudn c6 dic hiéu v61 khang
nguyén khong. Hon 60 dong duong tinh duge nhan dién bang thir nghiém ELISA (dir liéu
khong dugc thé hién), va phan tich trinh ty ADN cua céac gen Vyva Vi dd nhan dién tam
khang thé cia thé thuc khuin riéng &, 1an luot duge goi 14 SA138, SA139, SA140,
SA141, SL18, SL301, SL310 va SL335. Kha ning gin két clia cac dong nay véi SA cia
nguoi, SA cda chudt, SA cta chudt nhét hodic SA cua bo duoc xac nhan béng thir nghiém
ELISA dbi véi thé thuc khudn don dong trong diéu kién do pH = 6 hoac do pH = 7,4
(Fig.1A & Fig.1B). Ba dong khang thé ciia thé thuc khuin - SA138, SA139 va SA141,
chi phan tng véi SA cla ngudi ma khong lién quan t6i céc didu kién d6 pH. SA140 ciing
chi nhan dién duoc SA cia ngudi & d6 pH = 7,4, nhung kha ning gin két ciia né lai
khéng xuét hién & d6 pH = 6. Mit khac, SL18, SL310 va SL335 gin két véi SA cla
nguoi, SA cia chudt va SA cia chudt nhét trong ca hai diéu kién d6 pH c6 cuong do
khac nhau khong dang ké&. SL301 phan tng mdt cach dang ké véi SA cia ngudi va SA
cua chudt & ca hai do pH, va phan tng yéu v&i SA cua chudt nhit chi & do pH=7,4. Tam
dong Fab déu khong phan tng véi SA cuia bo. SL18, SL301, SL310 va SL335 con dugc
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dic trung do khé nang phan Gng chéo cua ching v6i SA tir it nhat hai loai khac nhau. Cac
gen Fd va cac gen chudi L cla bbn dong khang thé ctia thé thuc khuin dugc tach dong
cip hai thanh vecto pHEKA dé biéu hién chu chét & E. coli, va cic manh Fab hoa tan |
duoc tao ra tir dich ndi trén bé mat moi trudong nudi céy hodc cac ph?m chiét chu chét. Sau
khi tinh ché 4i luc, thir nghiém ELISA dugc tién hanh dé so sanh kha ning phan tmg gin
két ciia cac manh nay véi SA cua ngudi, SA cia chudt hodc SA clia chudt nhét trong cac
diéu kién d6 pH = 6 (Fig.2A) va do pH = 7,4 (Fig.2B). HSA, RSA, MSA hodc BSA &
ndng d6 Sug/mL dugc c¢b dinh trong mdi giéng cia c4c dia vi chuin do, va bdn cac phan
tir Fab d& duoc tinh ché (SL18, SL301, SL310 va SL335) dugc cho gin két véi khang
nguyén & do pH = 6,0 (Fig.2A) hodc ¢ do pH = 7,4 (Fig.2B). Thé tiép hop pAb HRPO
chudi kappa L khang ngudi cia dé duge st dung 1am khang thé thtr cAp. DAu hiéu gén két
duoc quan sat bang mét bing cach sir dung co chit TMB, va do hép thu & 450 nm duoc
do bing cach stt dung may doc ELISA (Bio-Rad). Dir liéu duoc bidu thi bang tri s trung
binh ciia d6 16ch chuén ctia ba thit nghiém. Trong qué trinh gén két v6i SA cla ngudi, tht
tu vé cac ddu hiéu gin két 13 SL335 > SL310 > SL.301 > SL18 & ca do pH =6 va do pH =
7.4. Trong qua trinh gin két véi SA ctia chudt, thtr tu nay 1a SL335 > SL310 > SL301 >
SL18 & dd pH = 6, va SL335 = SL310 > SL301 = SL18 & d0 pH = 7,4. Trong qua trinh
ghn két v6i SA cua chudt nhat, thir tw ndy 1a SL18 > SL335 > SL310 ¢ d6 pH = 6, va
SL335 > SL.310 > SL18 & dd pH = 7,4. Theo Fig.2, SL301 khong gan két voi SA cla
chudt nhit & do pH = 6, nhung gin két rit yéu & d pH = 7,4. Nhan thdy rdng SL335 1a
chét gén két tot nhét trong sb bbén dong Fab v6i ca SA cua ngudi va SA cla chudt ma
khong lién quan t6i diéu kién do pH. SL335 gin két v6i SA ciia ngudi ¢ 4 pH =6 manh
hon gip hai 14n so v&i & do pH = 7,4 (50% déu hiéu gén két & 20ng/mL so véi 40ng/mL),
manh hon gip 20 14n so véi khi gin két voi SA cia chudt trong cing diéu kién do pH
(50% déu hiéu gin két & 20ng/mL so véi 400ng/mL), va manh hon gip bdn 14n so véi khi
gén két véi SA cta chudt & do pH = 7,4 (50% dau hiéu gin két & 40ng/mL so véi
160ng/mL).

2-(2) Kha ning phan tng chéo va 4i luc gin két ciia SL335

Do SL335 1a chét gén két tdt nhat trong s6 bon dong Fab SA khang nguoi, kha
ning phan Gng chéo cuia n6 con duge phén tich bang ELISA. Kha ning phan (mg gan két

v6i SA cua ngudi, SA cua chudt va SA cta chudt nhéit dugc san sinh nhu dugc thé hién
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trong Fig.2. Cling nhan thiy ring SL335 nhan dién t6t SA cua khi cynomolgus va gin két
yéu v6i SA ctia ché. Tuy nhién, SL335 khong nhén dién dugc SA cua thé cling nhu khac
cac khang nguyén khong thich hop bao gébm EGFR, EpCAM, IL-15Ra, IL-1b, CD16a
hodc c-MET. Ai luc gin két cia SL335 v6i SA cia ngudi, SA clia chudt va SA cua chudt
nhat & do pH = 6 hoac d6 pH = 7,4 con dugc xac dinh béng may do giao thoa 16p sinh
hoc bing cach cho di qua cac khdng nguyén c6 ndng d6 khac nhau trén céac chét cam bién
sinh hoc da dugc phu bing SL335 (xem Bang 6 dudi ddy). Cac két qua c6 mbi twong
quan mat thiét v6i dir 1liéu ELISA & Fig.2 & chd cac hing sb phan ly cia SL335 véi HAS
14n lwgt 14 9 nM & @6 pH = 6 va 13 nM & dd pH = 7,4, va cac hang sb phan ly v6i RSA
twong g bing 122 nM va 65 nM & d6 pH = 6 va do pH = 7,4. Ai luc gén két cuia SL335
ddi véi MSA 13 khoang 10 mM & d6 pH = 6 va 1,6 mM & d¢ pH = 7,4, nhung céc dit lieu

nay khong dugc dua ra trong bang 6 do thiéu d6 tin cay.
Béang 6

Xéc dinh 4i luc gin két ciia SL335 va HserG/Lser bing thir nghiém gin két trén
may do giao thoa I&p sinh hoc

Chat X .

z Khang | Dieu kién dd Klién két | Kphinly | 52 .3 . RSP
izgz nguyén pH Kp(M) (1/Mgidy) | (Ugidy) R"day da | Triso Chi2

HSA dopH=6 8,68E-09 1,79E+05 | 1,55E-03 | 0,920807 0,479289

S1.335 dopH=74 | 1,230E-08 1,17E+05 | 1,52E-03 | 0,966233 0,378597

RSA dopH=06 1,22E-07 471E+04 | 5,76E-03 | 0,882417 1,299042

dopH=74 | 6,53E-08 432E+04 | 2,82E-03 | 0,839612 2,718799

HSA dopH=06 1,68E-09 5,00E+05 | 8,41E-04 | 0,951998 1,015294

HserG/ dopH=74 | 1,51E-09 6,73E+05 | 1,02E-03 | 0,915507 0,652098

Lser RSA dopH=06 4,99E-07 6,96E+04 | 3,47E-02 | 0,980042 0,214899

dopH=74 | 8&36E-08 9,33E+04 | 7,80E-03 | 0,836744 1,101016

Céc thong sb dong hoc gan két va dong hoc phan ly dugc tinh toan bing cach sir

dung g6i phan mém Octet QK.
2-(3) Dugc dong hoc in vivo ciia SL335

Trong sb tit ca cac loai protein huyét twong, HSA c6 thoi gian ban thai kéo dai
mdt cach bit ngd thong qua co ché quay vong do FcRn gay ra, va thudng duoc sir dung
1am céu tric dung hop dé kéo dai thoi gian ban thai cta cAc protein diéu tri. Ngoai ra, da
biét ring cac manh khang thé c¢6 lién quan t6i albumin huyét thanh c6 tac dung kéo dai
thoi gian ban thai trong huyét thanh. Do d6, phén tich dugc dong hoc duoc thuc hién dé
kiém tra xem SL335 ciing c6 thoi gian ban thai dai trong huyét thanh hay khong. Fab
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ngudi c6 do dic hiéu gin két chua biét dugc goi 1a Fab ddi ching 4m tinh (Neg Fab).
SL335 va Neg Fab duoc tiém riéng r& qua dudng ti€ém tinh mach hodc tiém duéi da vao
nhém gdm ba chudt véi lidu 1mg/kg, va cac miu huyét thanh dugc thu gom & mot vai
thoi diém (5 phat, 15 phit, 30 phut, 1 gio, 2 giv, 4 gio, 8 gio, 24 giov, 48 giv, 96 giv va
144 gid khi st dung qua dudng tiém tinh mach, va 5 phut, 15 phut, 30 phut, 1 gid, 2 gio,
4 gid, 8 gio, 24 gid, 48 giv, va 96 gio khi sir dung dudi da). Nong do ctia SL335 va Neg
Fab trong cic méu huyét thanh dugc do bang thir nghiém ELISA kep bang cach sir dung
mAb cuia chudt nhit khang IgG Fd ciia ngudi va pAb chudi L kappa khang ngudi cia dé
d3 duoc tiép hop v6i HRPO 1am cic khang thé bat gifr va phat hién, mot cach twong ung.
Cé4c manh Fab cla ngudi véi nong do da biét cling duoc bao gdm trong thir nghiém nay
dé thu dugc duong chuin. Pudng cong cla ndng do huyét thanh theo thoi gian dugc lam
thich hop d6i véi mo hinh mot ngan bing cach st dung phan mém WinNonlin (SL335 va
Neg Fab) va md hinh hai ngin bang cach sir dung phin mém Sigma Plot. Khi st dung
qua duong tiém tinh mach, thori gian ban thai tdn cung (#;,,) cia SL335 1a 37 gid va dién
tich dudi dudng cong né (AUC_.,) 12 187 giomg/mL, ching t6 rang f,, ting 1én 10 1an
va AUC,_..., ting 1én 26 1an so v6i Neg Fab (1an luot 14 3,8 gio va 7 giomg/mL) (Fig.3A).
Khi tiém SL335 duéi da ciing cho két qua do twong tu, bao gdm #,, tang 1én chin 14n (120
gi0 so vé6i 13 gio) va AUC_, ting 1én 44 14n so v6i Neg Fab (87 so v6i 2 giomg/mL)
(Fig.3B). Cac két qua nay 1& rang ching t6 rang thoi gian ban thai trong huyét thanh ctia
SL335 1a dai, va didu ndy c6 nghia 1a SL335 c6 thé khong 1am anh huéng t6i qua trinh
tuong tac gitra RSA va FcRn & chuét.
2-(4) San xuét cac cAu tric dung hop SL335-hGH

S1.335 duoc sit dung dé tao ra hai cu trac dung hop SL335-hGH va bbn cau tric
dung hop SL335-hGH khac bang phwong phép dung hop gen hGH tai t6 hop (27 - 191
aa) v6i ddu tan cing N hodc dau tan cing C ciia Fd hodc chudi L thong qua lién két peptit
ngin. HGH cADN t4i t6 hop (27 - 191 aa) dugc dung hop v6i dau C cua chudi H hodc L
ctia SL335,, & dang Fab c6 dién thong qua lién két peptit ngén, tir d6 tao ra cdu tric cua
hai cAu tric dung hop (HxysG/Lxys va LxysG/Hxys). Bén ciu tric dung hop khac
(HserG/Lxys, LserG/Hxys, HserG/Lser va LserG/Hser) cling duoc tao ra nhu da néu trén
ngoai trr st dung SL335 & dang khong hiéu luc (SL335,,) hodc dang ds Fab (SL335,4)

N 2 A A 5 N - P A 5 M A =R
ma Xys 33 & @au C cta Cyy va/hoic Xys214 & dau C cua Cpy duoc thay bang Ser. Dé biéu
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hién chu chdt coa cac protein dung hop ndy, trinh tr dan diu ompA
(MKKTAIAIAVLAGFATVAQA (SEQ ID NO.56)) duge nim sau chudi L hogc cdu tric
dung hop L-hGH, va trinh ty din dau pelB (MKYLLPTAAAGLLLLAAQPAMA (SEQ
IN No:57)) dugc nam sau chudi H hozc cAu trac dung hop H-hGH. Trong céc thir nghiém
so bd ndy, qua trinh tao lién két di truyén gitra hGH véi dau tan cing N cta Fd hodc
chudi L 1am giam hoic khong biéu hién céc protein dung hop hoa tan. Céu trac dung hop
ctia hGH v6i ddu C cta Fd ciing tao ra mitc do biéu hién thip, va dudng nhu 1am gidn
doan qua trinh gip nép mién hGH do tao lién két disulfua bt thuong trong cu tric dung
hop SL335-hGH (dit liéu khong dugc thé hién). Trude day, di cho rang viéc loai lién két
disulfua noi chudi cua Fab béng cach tao dot bién cac géc Xys ¢co dau C trong Cyy va Crx

23 va Xys*'*) khong anh huéng t6i ndng do tao chu chat, do 6n dinh trong

(14n luot 13 Xys
qué trinh chiét va tinh ché, d6 on dinh trong huyét thanh hogc thoi gian béan thai trong
huyét thanh (xem cac bai bido: Kabat et al., (1991) Sequences of Proteins of
Immunological Interest; Humphreys et al., (1997) J. Immunol. Method. 209, 193202;
‘Humphreys et al., (2007) Protein Eng Des Sel. 20, 227234.). Bing cach thé ca Xys™’ ciia

233

~ 1% , N . £ 4 4
Cy; 1An Xys®' ciia Cpy bing serin (thé Xys™? Ser 214 Ser?!

va Xys ), cac tac gia sang ché
d3 thir nghiém lidu cac gbe xys trong SL335 ndy c6 didu chinh mirc d6 biéu hién hoa tan
va qué trinh gip nép thich hop ciu trac dung hop SL335-hGH hay khong. Fig.4 minh hoa
sdu ciu tric dung hop SL335-hGH. Khac v6i SL335,,va SL33544, mot bién thé khac
SL335, dugc goi 1a SL335,,,, cling duoc tao ra bang cach thé Xys233 cua Cy; hodc Xys214
ctia Cpy, bang Ser dé giai thich mic d9 anh hudng cia mdi gde xystein (Xys™ hoic
Xys*') riéng r&. Hai din xuét dung hop SL335,,12 HxysG/Lxys (dung hop HXys**-hGH

21* hGH dugc ghép dbi véi

dugc ghép doi véi Lxys>'") va LxysG/Hxys (dung hgp Lxys
HXys*?), hai dan xuét dung hop SL335,,;1a HserG/Lxys (dung hop HSer*-hGH dugc
ghép doi voi Lxys'*) va LserG/Hxys (LSer’*-hGH dung hop dugc ghép ddi voi
HXys?®). Cudi cing, hai din xudt dung hop SL335,4 12 HserG/Lser (dung hop
HSer”*-hGH duoc ghép d6i véi LSer*'*) va LserG/Hser (dung hop LSer**-hGH duoc

ghép d6i voi HSer™?

). S4u ciu tric dung hop SL335-hGH nay dugc biéu hién trong céac
t& bao SUPEXS chu cua E. coli, hiéu suét va kha ning phan tmg gin két véi HAS clia séu
protein dung hop SL335-hGH trong dich ndi trén bé mit moi trudng nudi cdy duge phan
tich bing thir nghiém ELISA. Cac dong E. coli biéu hién cac protein dung hop

SL335-hGH duoc phat trién trong cing mot diéu kién khi c6 mit IPTG, va dich ndi trén
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bé mat moi trudng nudi cdy thu duoc bing cach ly tim nhanh. Nong d6 ciia chu trac dung
hop SL335-hGH hoa tan dugce do bing thir nghiém ELISA kep bing cach st dung Fa
mAb khang ngudi ciia chudt nhit 13 Ab bt giit va pAb chudi L kappa khang ngudi cla
dé da duoce tiép hop v6i HRPO duogc sir dung 1am khang thé phat hién (Fig.5A). Khong
phat hién thdy dang Fab hoa tan nao tir LxysG/Hxys hodc LserG/Hxys. Mic du dit liéu
khong dugc thé hién, thir nghiém thim tach Western c6 sir dung dich dung gidi ciia té bao
E. coli cho thiy ring Xys™ ciia Fd ¢6 lién quan dén qua trinh thoai bién chudi ning va
khong 1am tiét cac manh Fd do qua trinh két tu protein. Hiéu suit ctia HxysG/Lxys 13
0,5pug/mL, va hiéu suit cla HserG/Lxys va LserG/Hser lan luot khoang 1,8pg/mL va
1,4ug/mL (Fig.5A). Diéu bt ngd 13, hiéu suit ctia HserG/Lser 13 khoang 4pug/mL cao
hon tAm 14n so v6i ciia HxysG/Lxys. Cac phan chiét chu chat c6 muc d6 biéu hién tuong
dwong, mic di tbng hiéu suit chi dat ~30% sb v6i cac phin chiét c6 mit trong dich ndi
trén bé mit moi trudng nudi cdy (dir lidu khong duogc thé hién). Trong cAc thir nghiém lip
lai, d3 xac nhan duoc réng su khéac nhau vé hiéu sut gitta HxysG/Lxys va HserG/Lser 13
doc 1ap voi su bién dbi dong hoic tbe do phat trién ctia cac dong E. coli. Kha ning phan
g gan két cta ciu tric dung hop SL335-hGH v6i HSA duge so sanh véi nhau bang
cach str dung dia vi chudn d6 da duoc phi 5 ug/rﬁL HSA, va @ bang dung dich pha loing
theo bac cua dich ndi trén bé mit méi trudng nudi cdy chira cdu trac dung hop
SL335-hGH. Sau d6, cac ciu trac dung hop SL335-hGH gén két v6i HSA dugc phat hién
bang cach sir dung pAb chudi L kappa khéng ngudi cta dé da dugc tiép hop v6i HRPO.
Mong mudn rang viéc phét hién HserG/Lser gin két voi HSA bang pAb «L khang nguoi
s& 1am cho d4u hiéu gin két tang 1én tAm 1an so v6i HxysG/Lxys va dau hiéu gin két ting
1én khoang bbn 14n so v6i HserG/Lxys va LserG/Hser (Fig.5B). Céc diu hiéu gan két
tuong tu cling dugc quan sat khi T-20 13 pAb cua dé déac hiéu véi d4u C cia hGH duoc st
dung dé phat hién ciu tric dung hop SL335-hGH (Fig.5C). Tuy nhién, trong qua trinh
phat hién bing NYThGH 1 mAb cia chudt nhit dic hidu véi hGH c6 chiéu dai day du,
HserG/Lser lai tao ra du hiéu gén két cao hon 30 lin so véi cia ca HserG/Lxys lan
LserG/Hser va ddu hiéu gén két cao hon 60 1an so v6i HxysG/Lxys (Fig.5D), nhan thay
rang qua trinh gin két cia NYThGH véi mién hGH ctia HxysG/Lxys gdy tr& ngai khi c6
mit lién két disulfua ndi chudi trong SL335. Do HxysG/Lxys va HserG/LseR c6 midt khi
sir dung SL335,,va SL3354sdé tao ra cdu tric dung hop SL335-hGH, nén dudi day céc
tAc gi4 sang ché 1an luot goi chiing 13 cdu tric dung hop SL335,-hGH va cu tric dung
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hop SL335,-hGH (Fig 5).

D& x4c dinh hiéu suit cao cua cAu tric dung hop SL335,4s-hGH hoa tan tay thudc
va0 qu4 trinh loai lién két disulfua ndi chudi trong SL.335, cac ching E. coli chi hodc qua
trinh cam Gng nhiét, SL.335;, SL33544s, cAu tric dung hop SL335,-hGH va céu tric
dung hop SL335a-hGH dugc biéu hién trong MC1061 bd me ciing nhu cac té bao
SUPEX5 d6t bién & nhiét d6 20°C (Fig.6A), 25°C (Fig.6B) hoic 30°C (Fig.6C) va lugng
ctia cac phan tir Fab trong dich ndi trén bé mit méi trudng nudi cdy duogc xac dinh bang
thr nghiém ELISA. Hiéu sudt ctia SL335,, duoc biu hién trong chung MC1061 1a
1pg/mL & nhiét 46 20°C, cao hon khoang ba 14n so v6i & 25°C va 30°C. Két qua nay cho
thdy ring viéc cam ung SL335,,6 dudi 25°C 1a c6 l¢i, dic biét 1a khi MC1061 dugc st
dung 1am chiing chi. Cac két qua tuong tu cling thu dugc d6i v6i ching SUPEXS. Trong
truong hop cta SL335,qs, hiéu suat 13 khoang 1,3pg/mL & nhiét do 20°C ma khong lién
quan t6i cac ching E. coli chi va cam Ung nhiét. Cac két qua nay chimg to rang su cé
mat hodc khong c6 mat lién két disulfua ndi chudi trong Fab khong anh hudéng mot cach
dang ké t6i hiéu sudt clia viéc tao ra Fab hoa tan & nhiét do 20°C ma khong lién quan t6i
loai chung E. coli chii. Hiéu suét ctia cAu triic dung hop S1.335,-hGH nim trong khoang
tir 0,3pg/mL dén 0,5pg/mL ma khong lién quan t6i cac loai ching E. coli chil va qué
trinh cam Umg nhiét. Mt khac, hiéu suét ctia cdu triic dung hop SL335,4-hGH duge biéu
hién & chung MC1061 13 1,8ug/mL & ca hai nhiét do 20°C 1an 25°C, va 1,5pug/mL & nhiét
d6 30°C, chung to ring né phu thudc khong dang ké vao nhiét do, trong khi d6 hiéu suét
ctia dung hop SL335x4-hGH dugc biéu hién trong ching SUPEXS 1a 4,0pg/mL & ca hai
nhiét 6 20°C 13n 25°C, va 1 3,5pg/mL & nhiét dd 30°C. Cac két qua nay chimg té ring
viéc st dung dang SL335,4s va chung SUPEXS5 ctia E. coli ¢6 thé 1am ting hiéu suét ctia
protein dung hop SL335-hGH Ién khoang 12 lan so véi t6 hop cia dang SL335,, va
ching MC1061 cta E. coli.

2-(5) Thiét ké cac ciu tric dung hop SL335-GCSF, SL335-IFNb, EGL4-hGH va
1b28-hGH

bé ching minh hiéu qua c6 1¢i cia dang Fabygs va ching SUPEXS trong viéc céi
thién mic d6 biéu hién hoa tan cia protein dung hop Fab-gbc tic dong, cac chu trac dung
hop Fab-gbc tac dong khic nhau dugc tao ra. Trudc tién, hai bién thé dung hop
SL335-GCSF (HxysGCSF/Lxys dugc goi 1a SL335,-GCSF, HserGF/Lser dugc goi la
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SL335,4-GCSF) va hai bién thé dung hop SL335-IFNb (HxysIFNb/Lxys dugc goi 1a
SL335,IFNb, HserIFNb/Lser duoc goi 1a SL335,4-IFNb) dugc tao ra theo cach tuong
tu nhu tao cac céu trac dung hop SL3354-hGH va SL335,4-hGH dé xac dinh sy anh
hudng ctua géc tac dong. Qua trinh cdm Umg nhiét dugc thiét 1ap t61 nhiét 4o t8i wu 20°C
va muc do biu hién céc protein dung hop nay trong dich ndi trén bé mit moi tredng nudi
cdy E. coli dugce so sanh v6i nhau bing thir nghiém ELISA. Hiéu sut ciia SL335,,-GCSF
lan lwot 13 0,3 va 0,6mg/mL trong MC1061 va SUPEXS5, va hiéu suit cua
SL335,4-GCSF lan luot 12 0,6 va 1,5mg/mL trong MC1061 va SUPEXS5 (Fig.7A). Trong
khi d6, hiéu suit ciia SL335,,-IFNb 14 khoang 0,16mg/mL trong ca MC1061 va SUPEXS,
va hiéu sudt cia SL335,4-IFND 14n luot 13 0,2 va 0,5mg/mL in MC1061 va SUPEXS5
(Fig.7B). Do d6, t& hop clia ciu tric dung hop SL335,4-GCSF va ching SUPEXS5 lam
cho hiéu suét cia cu triic dung hgp SL335-GCSF cao hon khoang 5 l4n so v6i td hop
ctia cdu tric dung hop SL335,~GCSF va ching MC1061, va t hop cia dung hop
SL.335,4s-IFNb va chiing SUPEXS5 tao ra lugng dung hop SL335-IFNb cao hon khoang 3
14n so véi td hop cia cdu tric dung hop SL335,-IFNb va ching MC1061. Tht hai, cac
tac gia sang ché ciing tao ra dugc hai chu trac dung hop Fab-hGH bing cach st dung
EGL4 1a Fab khang EFGR cta nguoi, va 1628 1a Fab khang IL-1b cua nguoi dé xac dinh
mirc do énh hurong ctia Fab. Theo cach twong tur nhu khi tao ra cac cAu tric dung hop
SL335,~hGH va SL335,4-hGH, hai c4u tric dung hop EGL4-hGH 14 céu triic dung hop
EGL4,+hGH & dang HxysG/Lxys va cdu tric dung hgp EGL4,4-hGH & dang
HserG/Lser. Tuong tu, ciu tric dung hop 1b284-hGH 1a chu trac dung hop 1628,-hGH
& dang HxysG/Lxys va cdu tric dung hop 1b28,4-hGH & dang HserG/Lser. Hiéu suit
cta cAu tric dung hop EGL4,,-hGH 13 8090ng/mL & cac ching MC1061 va SUPEXS, va
hiéu suét tao ra ciu tric dung hop EGL4,4-hGH 1a 140ng/mL & ching MC1061 va la
220ng/mL & ching SUPEX5 (Fig.8A), chimg té rang t& hop ctia cu triic dung hop
EGL4,4-hGH va té bao vat chu SUPEXS5 tao ra luong protein dung hop EGL4-hGH
trong dich ndi trén bé mit moi trudng nudi cdy cao hon 2.4 14n so vdi t6 hop cia chu tric
dung hop EGL4,,-hGH va té bao vét chit MC1061. Trong trudng hop c4u tric dung hop
1b28-hGH, hiéu sudt tao ra cdu triic dung hop 1b284,,-hGH lan luot 12 13 50ng/mL &
ching MC1061 va 13 100ng/mL & ching SUPEXS5, va hiéu suét tao ra céu triic dung hop
1b284s-hGH 13 900ng/mL & ching MC1061 va 1a 4mg/mL & chung SUPEXS (Fig.8B),
chirng t6 ring td hop ciia cu tric dung hop 1b628,4-hGH va té bao vat chi SUPEXS tao
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ra luong ciu trac dung hop 1b28-hGH trong dich nbi trén bé mit mdi trudng nudi ciy
cao hon 800 14n so véi td hop cla cdu triic dung hop 1b28,-hGH va té bao vat chu
MC1061.

2-(6) Pac diém dac trung & mirc phéan tir cia SL335wt-hGH va SL335,4-hGH

Cac dung hgp SL335,-hGH va SL335,4,-hGH con duoc dic trung ¢ mic phén fir.
Céc protein dung hc}p trong dich ndi trén bé mit méi trudng nudi ciy duoc tinh ché 4i luc
bang cach cho qua nhua di duge phi bang HSA, va phén tich bing k¥ thuit SDS-PAGE
va thAm tach Western trong cac didu kién khir va khong khir. HxysG/Lxys (dong 1) va
HserG/Lser (dong 2) duogc tinh ché 4i Iuc tir dich ndi trén bé mit mdi trudng nudi ciy
‘ b.%mg cach hat sepharoza da duoc c¢b dinh HSA, va SDS-PAGE duoc thuc hién béng cach
st dung 4-12% gel Bis-Tris trong cac didu kién khtr hoic khong khir. Cac hat protein
duoc quan sat bing mit bang cach nhudém Coomassie xanh da troi (Fig.9A). Cac protein
thu duge tr cac SDS-PAGE riéng r& dugce chuyén dén mang nitroxenluloza, va Ab L
kappa khang nguoi cua dé da dugce tiép hop véi AP duoc sit dung dé phat hién Lxys va
Lser (Fig.9B). D4u hiéu gén két dugc quan sat bang mit bang co chit NBT/BCIP. Trong
phén tich SDS-PAGE, ca SL335,-hGH 14n SL335,4-hGH tao ra hai loai hat protein chu
yéu véi kich c& 46kDa va 23kDa 1an lugt twong ting v6i dang Fd-hGH va céc chudi L
trong céc diéu kién khir. Trong cac diéu kién khong khr, bat ngd SI1.335,4s-hGH tao ra
hai hat protein gidng nhau do khéng cé mit lién két disulfua ndi chudi. Trong trudng hop
SL.335,+~hGH, c6 thé quan sat dugc dai protein chinh cé kich c& 70 kD tuong Gmg véi
dang heterodime chuén cua SL335,-hGH. Ngoai ra, cling nhan thdy ring cac dan xuit
S1.335,-hGH c6 nhiéu kich c& khac nhau, bao gdm bdn hat protein quan sat dugc c6
kich c& nam trong khoang tir 24 kDa dén 45 kDa v6i mat d6 chua biét va mot cap hat
protein lién két yéu twong ung kich c& ndm trong khoang tir 100 kDa dén 135 kDa. Cac
protein c6 kich ¢& bang 15 kDa va 12,5 kDa ciing dugc quan st & tat ca cac mau. Sau do,
tién hanh phén tich thAm tich Western bang cich st dung Fd mAb khang ngudi, pAb
chudi L khang kappa va pAb khang hGH, T-20. Phén tich thAm nay bang Fd mAb khang
ngudi chi phat hién duge HxysG va HserG c6 kich c& 46 kDa trong ca didu kién khéng
khir va khi (dir li€u khong dugce thé hién). Mit khac, bdn hat protein cé kich c& nam
trong khoang tir 24 kDa dén 45 kDa ciing nhu céc hat c6 kich ¢& 16n hon 70 kDa trong
mAu SL335,-hGH déu duoc phat hién boi pAb chudi L khing kappa trong diéu kién
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khong khi (Fig.9B). Két qua nay chimg to ring Xys>* ciia chudi L c6 lién quan t6i sy tao
ra cac chudi multime L khéc nhau, it nhit, bing cich tao ra lién két disulfua bat thuong.
Phan tich thim tich Western bing pAb khang hGH T-20 nhan biét dugc mot cach chinh
x4c dang heterodime c6 kich c& bang 70 kDa ctia SL335,-hGH va monome HerG cé
kich ¢& ~ 45 kDa ctia SL335,4-hGH trong diéu kién khong khir (Fig.9C). Céc protein c6
kich c& bang 15 kDa va 12,5 kDa khong phat hién duoc bsi khang thé bat ky trong s cac
khang thé nay, tir d6 cho rang ching 13 cAc san phim thoai bién tir cac cdu tric dung hop

hoic céc tap chat tir protein chi cia E. coli.

K§ thuat dién di mao quan trén co s& Chip xac nhan phén tich SDS-PAGE.
HxysG/Lxys (Fig.10A) va HserG/Lser (Fig.10B) dugc tao ra bang dung dich dém mau
vi su ¢6 mat hogc khong 6 mit ciia DTT dé tien hanh dién di khir hodc khong khir, va
ky thuét dién di mao quan trén co s¢ Chip dugc thuc hién -vc’)’i hé thdng phan tich sinh hoc
Agilent 2100 theo quy trinh ctia nha san xuét bang cach str dung kit protein 80. Cac két
qua duoc minh hoa bing db thi biéu hién don vi cuong d6 phat huynh quang theo kich c&
protein. SL335,-hGH tao ra mot vai din xuét SL335,-hGH c6 kich ¢& ndm trong
khoéng tir 27,1 kDa dén 52,4 kDa trong diéu kién khong khir, va nhiéu din xudt trong s6
cac dAn xuét nay khong xuat hién trong didu kién khir v6i su ¢6 mit cua DTT (Fig.10A).
SL335,4-hGH tao ra hau hét cac pic protein gidng nhau gifta céc diéu kién khong khir va
khtr ngoai trir ¢6 su thay dbi nhoé vé phan tir luong (Fig.10B).

SL335,-hGH va SL335,4-hGH con duoc phan tich bang cach st dung khéi phd
MALDI-TOF. Khéi phd MALDI-TOF dugc thuc hién trén thiét bi Autoflex III
Smartbeam (Bruker Daltonics, Billerica, MA, USA). HxysG/Lxys (Fig.11A) va
HserG/Lser (Fig.11B) da dugc tinh ché 4i luc duge trdn véi chit nén MALDI, va phé thu
dugc nim trong khoang m/z 10000 - 150000 Da theo kidu ion dwong. Khéi phd trong
khoang m/z 10000 - 70000 thu dugc déi véi SL335,e-hGH. Dbi v6i SL335,,-hGH, khoi
phd trong khoang m/z 15000 - 160000 thu dugc do mau c6 SL335,,-hGH cac dai protein
¢6 kich ¢ 16n hon 70 kDa nhu dugc thé hién trong Fig.8A. Phan tur khéi cia Lxys,
HxysG va SL335,-hGH dugc x4c dinh 1an luot 14 23,226 Da, 46226 Da va 69,837 Da
(Fig.11A). Nhéan thdy rang kich c& cua ba protein riéng 1& 16n hon so v6i SL335,,-hGH
chuin 12 92,824 Da, 117,455 Da va 139,347 Da. Trong truong hop SL335,4-hGH, phéan
tir khdi ciia Lser va HserG dugc xac dinh 14n luot 13 23,334 Da va 46,667 Da (Fig.11B).
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Pic ctia HserG nho hon so vé&i Lser c6 thé c6 tac dung ion héa nho hon so véi cac phéan ti

¢6 kich ¢& 16m, hodc khi c6 mit ty 1€ mol nhé hon ctia HserG so voi Lser trong mau.

SL335,4-hGH d3 duogc tinh ché i luc con dugc tinh ché bang cach cho qua cot
SephacrylS-200HR nhé sir dung FPLC. Tién hanh loc gel HserG/Lser sau khi tinh ché i
luc bang cach sir dung cot da sap xép so bo Sephacryl™ S-200HR va AKTA FPLC (GE
Healthcare, Wauwatosa, WI, USA). Cot nay duoc tao can b?mg béng dung dich dém (20
mM HEPES ¢6 do pH = 7,4 chtra 150 mM NaCl), va dua lén bang HserG/Lser di dugc
tinh ché 4i luc. Qua trinh rira gidi dugc thuc hién bing dung dich dém can bing véi toc
d6 chay 0,5mL/phit. Cac miii tén biéu thi cic phan doan di chon dé phan tich
SDS-PAGE (Fig.12A). Phén doan #13, #16, #19 va #23 thu héi duge tir hai pic riéng ré
dugc phan tich bing 4-12% gel Bis-Tris trong diéu kién khir (Fig.12B). Céac hat protein
dwoc quan sat bang mit bing cach nhudm Coomassie xanh da troi. Hai pic trong Gmg v6i
kich c& khoang 66 kDa va 25 kDa nhin thiy duoc tir phan doan #12 dén phan doan #27
(Fig.9A). Do @9, bbn phan doan (phin doan #13, #16, #19 va #23) dugc phan tich bang
SDS-PAGE trong diéu kién khir dé x4c dinh ham lugng protein trong cic phan doan nay
(Fig.9B). Cac két qua chi ra rang cac phan doan thu dugc tlr pic 66 kDa (phan doan #13,
#16 va #19) chia heterodime SL335,4,-hGH, va phan doan tlr pic 25 kDa (phan doan

#23) chi yéu chira Lser monome.
2-(7) Pic diém vé chirc ning in vitro ctia SL335Ads-hGH

Pé xac dinh xem viéc loai lién két disulfua ndi chudi trong SL335,;va chu tric
dung hop ctia hGH c6 anh hudng t6i 4i luc ghn két véi HSA hoic RSA hay khong, tién
hanh thtt nghiém do giao thoa 16p sinh hoc bing cach sit dung SL.335,4-hGH trong didu
kién do pH = 6 va d6 pH = 7,4 (xem Béang 6 dudi ddy). Cac hing s6 phan ly cla
S1.335,4-hGH véi HSA 13 1,7 nM & do pH = 6 va 1,5 nM & d6 pH = 7,4, chimg t6 ring
4i luc tang 1an lugt nim 14n va 8,7 14n so véi 4i luc ciia SL335. Céc hing sb phan ly véi
RSA 13 499 nM v 83,6 nM trong diéu kién & do pH = 6 va d6 pH = 7,4, chimg t6 rang 4i
luc giam 4,2 14n va 1,3 1n 4i lyc so véi i luc cua SL335.

Hoat tinh hGH in vitro cua SL3354-hGH ciling dugc x4c dinh béng cach st dung
cAc té bao u bach huyét Nb2-11 ciia chudt sén sinh trong qué trinh xi 1y bang hGH theo
cach phu thudc ndng d6. CAc té bio u bach huyét Nb2-11 clia chudt dugc tao hdn dich lai
trong DMEM chira 5% (thé tich/thé tich) huyét thanh ngua & 8 x 10%té bao/mL, va 50uL
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hén dich té bao dugc bd sung vao mbi giéng ctia dia 96 giéng, tiép d6 1a G qua dém. Sau
d6, cac té bao dugc xir 1y bing cach ting din ndng do ciia Growtropin® hodc HserG/Lser
(0 - 20 nM) trong S0mL DMEM chtra 5% huyét thanh ngua trong 48 gid & nhiét do 37°C.
Sau 1, 10puL dung dich CCK-8 duoc bd sung vao mdi giéng, va cac té bao dugc U trong 4
gio. Bo hép thu duoc ghi lai trén may doc vi dia & budc séng 450 nm. Dir li€u dugc biéu
thi bang tri s6 trung binh SD ctia ba thir nghiém. Khi khong c6 mat HSA, SL335,4-hGH
c6 kha ning kich thich qua trinh phét trién ctia Nb2-11 véi ECsobiéu kién bang 50 pM
(3,5ng/mL) (Fig.13A). Tri s6 nay 13 thip hon 6,7 1dn so v6i tri s cia Growtropin® 1a
thGH chuén (7,5 pM). Khi c6 mit 10 mM HSA, hiéu luc tuong tmg cia Growtropin® va
SL.335,4s-hGH 1a khong bi 4nh hudng nhiéu, mic du SL335,4-hGH 1am gidm hiéu luc
khoang nim lan so véi hidu Iuc cua Growtropin® (Fig.13B).-SL335 duoc s dung lam
chét dbi chimg Am tinh khong c6 tic dung ting sinh bit ky. Cac két qua nay di duoc
chirng minh m&t cach r6 rang v& hoat tinh sinh hoc chtrc ning hGH cuia SL.335,4--hGH.

Sau d6, d6 6n dinh trong huyét thanh dugc xac dinh be"mg cach u SL335,4-hGH &
nhiét do 37°C trong 16 ngay. FBS dugc st dung thay cho huyét thanh nguoi @ tao hén
dich lai cac mAu do kha ning gén két ciia SL335,4-hGH va SL335 véi HSA trong huyét
thanh ngudi c6 thé 1am phiic tap hon cho cac thir nghiém tiép theo. Cac miu dugc thu
gom mdi ngay mot 13n, va kha ning phan tng gin két v6i HSA va hoat tinh sinh hoc in
vitro dugc xac dinh 1an luot bang ELISA (Fig.14A) va thi nghiém tang sinh té bao
Nb2-11 (Fig.14B). SL335 ciing bao gdm 1am chit déi chimg. Twong tw v6i SL335, kha
ning phan tng gin két véi HSA va hoat tinh ting sinh Nb2-11 ciia SL335,4-hGH khéng
bi thay ddi ngay ca sau 16 ngdy @ & nhiét d 37°C, ching 6 ring SL335,4-hGH 1a 6n
dinh nhu SL335 mac du khéng c¢6 mét lién két disulfua ndi chudi.

2-(8) Cac nghién curu vé dugc doéng hoc va dugc luc & chudt

Do SL335,4-hGH 12 chét du tuyén hia hen cho hGH cé tac dung kéo dai, cac
nghién ctru hiéu qua in vivo dugc tién hanh. DAu tién, dugc dong hoc ctia Growtropin®
va SL335,4s-hGH duoc so sanh & chudt béng cach do néng do trong huyét thanh ctia mdi
chét trong ddng 12 ham sb theo thdi gian sau khi mot 14n tiém tinh mach hoic tiém dudi
da. M3i nhém chudt (bdn con trong mot nhém) dugce cho tiém dudi da (Fig.15A) mot liéu
16n 0,6mg/kg Growtropin hodc SAFAtropin, hodc tiém tinh mach (Fig.15B) mdt liéu 16m
0,3mg/kg Growtropin hodc SAFAtropin. Cac miu huyét thanh dugc 14y cach nhau trong
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khoang thoi gian 144 gid tuy thude vao loai protein. Cac mAu huyét thanh duoc phan tich
& thoi didm @3 dinh ddi véi Growtropin® hodc SAFAtropin® bang ELISA nhu di néu
trén. Céc thong sb dugc dong hoc duge thé hién trong Bang 7.

Bang 7

Thoéng sb dugc dong hoc & chudt da tiém Growtropin hodc SAFAtropin tinh mach

hodc tiém dudi da mot 1an

tin (gi0) Cmax (ng/mL) | AUC,_,,, (hng/mL) | CVf (ml/gio/kg)
Tinh | Growtropin 0,23+0,05 5168,69+61,32 1759,97+£145,03 171,04+13,66
mach
SAFAtropin 16,6+1,5 882,2+81,8 19580,3+999.3 15,34+0,76
Dudi| Growtropin 1,35+0,13 283,42+28,84 821,8+52,56 714,79+45,63
da
SAFAtropin | 97,16+30,86 83,2+23,12 7689,4+2640,71 56,11+£25.39

Céc tri s nay dugc thé hién dudi dang cac tri s6 trung binh + d¢ 1éch chuén. Cac
chit viét tit 12 nhu sau: Cmax: ndng do tbi da; #,,,: thoi gian ban thai pha thai tru;
AUC,_..: dién tich du6i dudong cong ndng do-thdi gian ngoai suy t6i vo cing; CUF: dd

thanh thai biéu kién toan phén trong huyét twong.

SL335,4-hGH c6 #,, dai mot cach bat ngd bat ké dudng dua thude thude nao. Khi
str dung qua duong tiém tinh mach, SL335,4,-hGH lam tang #,, 83 14n so véi Growtropin
(16,6 gio so véi 0,2 gio) va tang 69 14n khi st dung dudi da (97,2 gio so véi 1,4 gid).

S1.335,4s-hGH ciing c6 AUC,_,, tdng ~ 10 14n va do thanh thai (CV/f) chdm hon 10
14n so v6i cia Growtropin® ma khong lién quan t&i dudng dua thudc thudc. Mdi nhom
chudt (bén con trong mdt nhom) dugc cho tiém dudi da mot lidu 1én 0,6mg/kg
Growtropin hodc SAFAtropin, hodc tiém tinh mach mot liéu lén 0,3mg/kg Growtropin
hoic SAFAtropin. Cac miu huyét thanh dugc 14y cach nhau trong khoang thoi gian 144
gidy tiy thude vao loai protein. Cac mau huyét thanh dugc phan tich & thoi diém di dinh
d6i véi Growtropin® hodc SAFAtropin® bing ELISA nhu di néu trén. Diéu bat ngd 13,
céc tri 88 Cpa clia SL335,4-hGH thép hon 6 14n va 3 14n so v6i Growtropin® tity thudc
vao dudng dua thube thude.

Tiép theo, tc dd phat trién cua chudt d3 dugc cit bo tuyén yén dugc so sanh trong
mudi ngady sau khi st dung dudi da hing ngay Growtropin® hodc dung dich dém d6i
chimg chira ta dugc (chi chtra t4 dugc), hodc mot 1An mot tudn theo dudng tiém duéi da

SL335,-hGH. Chuot di duge cit bd tuyén yén dwoc diéu tri chi bang ta dugc hodc
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0,3mg/kg Growtropin® hing ngay, hoic liéu ting SAFAtropin® 1én vao ngay thtt 0 va 7
(Fig.16). Cac dong c6 khéi dic biéu thi murc thay dbi phan trim trung binh vé thé trong.
Thanh sai s6 thé hién d6 1éch chudn. Chudt di duoc didu tri bang ta duoc cé thé trong
giam khoang 5% khéi lugng. Dong thoi, khi tiém Growtropin® (0,3mg/kg) hing ngay lai
1am ting 5% khéi luong, ddn dén lam tang tdng s& 10% khéi lugng so v6i nhém chi duge
didu tri bing t4 duoc. Khi tiém mot 1an mot tudn SL335,4-hGH lam ting khéi lugng phu
thudc lidu & chd khi st dung lidu 2,4mg/kg s& lam ting 15% khbi lwong, va khi st dung
lidu 0,6mg/kg s& 1am ting 3,5% khéi lugng. Phac d6 lidu SL335,4-hGH (1,2mg/kg) ding
mol 1am ting 5% khdi lugng 13 trong duong voi két qua thu duge khi tiém Growtropin®

hing ngay.

Fig.17 thé hién viéc dung mot 1dn mét tudn 0,6mg/kg SL335,ds-hGH lam ting
chidu dai xuong chay tuong duong véi khi stt dung Growtropin® hin ngay. Cac thanh cé
khdi ddc bié thi chidu dai xwong chay trung binh do duoc. Thanh sai sé biéu thi do 1éch

chuén.
Thoéng tin luu trir vi sinh vét

Chung Escherichia coli SUPEXS5 theo sang ché dugc luu trir tai Ngan hang giéng
vi sinh vat va té bao Han Quéc, c6 dia chi tai Korea Research Institute of Bioscience and
Biotechnology (KRIBB), 125, Gwahak-ro, Yuseong-gu, Daejeon 305-806, Republic of
Korea vao ngay 20 thang 08 nim 2014, v6i ma s luu trir 13 KCTC 12657BP theo cac
diéu khoan cia Hiép udc Budapest vé su cong nhan quéc t€ @61 voi viée luu trit vi sinh
vt nham muc dich ding ky sang ché véi ma dang ky néu trén dudi tén APRILBIO CO.,
LTD.

Kha néng tng dung cong nghiép

Sang ché c6 thé dugc dung @& phat trién cac dugc chét protein hodc polypeptit c6
hoat tinh sinh hoc, do cAu triic dung hop theo sang ché c¢6 thé dugc tao ra dé chira nhidu
loai gbc tic dong khac nhau bao gdm hormon sinh truéng ciia ngudi, interferon,
erythropoietin, yéu té kich thich tao mau hoic d4n xuét ciia chiing, va cac dan xuit khang
thé, v. v.. Viée @& cap toi tAt ca céac patent, cong bd don va tai liéu vién din duoc néu

trong ban md ta ndy dugc dua toan bd vao ban mo ta nay bang cach vién dan.
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YEU CAU BAO HQ
1. Manh gén két khang nguyén gin két v6i albumin huyét thanh ciia ngudi, trong d6

manh gin két khang nguyén nay chira:

(a) mién bién ddi chudi ning (mién V) ¢6 trinh tu axit amin duogc chon tir nhém
bao gbém cac trinh tu nhu néu trong SEQ ID NO.1, SEQ ID NO.2, SEQ ID NO.3, SEQ ID
NO.4, SEQ ID NO.5 va SEQ ID NO.6; va

(b) mién bién dbi chudi nhe (mién Vi) c6 trinh ty axit amin dugc chon tr nhém
bao gbém céc trinh tw nhu néu trong SEQ ID NO.7, SEQ ID NO.8, SEQ ID NO.9, SEQ ID
NO.10, SEQ ID NO.11 va SEQ ID NO.12, trong d6 manh gén két khang nguyén nay gin

két diac hiéu véi albumin huyét thanh cua nguoi.

2. Manh gén két khang nguyén gin két v6i albumin huyét thanh cta ngudi, trong d6

manh gin két khang nguyén nay chira:

(a) céc trinh tu axit amin nhu néu trong SEQ ID NO.13 (CDR1), SEQ ID NO.14
(CDR2) va SEQ ID NO.15 (CDR3) xac dinh céc vung xac dinh bd sung

(CDR-complementarity determining region) cia mién Vy; va

(b) cac trinh tu axit amin nhu néu trong SEQ ID NO.16 (CDR1), SEQ ID NO.17
(CDR2) va SEQ ID NO.18 (CDR3) xéc dinh cac vung CDR cua mién V. |

3. Manh gin két khang nguyén theo diém 2, trong d6 mién Vy duoc gin két voi mién
hé'lng dinh chudi ning 1 (mién Cmi), va mién Vi duoc gén két v&i mién héng dinh chudi

nhe (mién Cyq).

4. Manh gén két khang nguyén theo diém 3, trong d6 mién Vg c6 trinh tur axit amin nhu
néu trong SEQ ID NO.6 va mién Vy c6 trinh tu axit amin nhu néu trong SEQ ID NO.12.

5. Manh gén két khang nguyén theo diém 1 hoic 2, trong &6 manh gin két khang nguyén
nay con chtra mién Cy; va mién C,, va it nhit mét trong sb cac axit amin xystein cla
mién Cy; va mién Cy duoc loai bod hodc thay thé béng mot géc axit amin khac, bao gé)m

serin, ngoai trir xystein.

6. Manh gén két khang nguyén theo diém 5, trong d6 axit amin xystein cua mién Cy; 12
axit amin thir 233 bt dau tir dau tan cung N cua mién Cyg;, va axit amin xystein cua mién

C,..12 axit amin thi 214 bit diu tir diu tn cing N ctia mién Cq..
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7. Chu trtic dung hop chira manh gin két khang nguyén theo diém 1 hoic 2 va gbc tic
dong c6 hoat tinh sinh hoc, trong d6 géc tac dong co6 hoat tinh sinh hoc 1a protein hoac
polypeptit; va manh gin két khang nguyén ndy va gbc tac dong c6 hoat tinh sinh hoc
duoc lién két cong hoa tri bang phuong phap dung hop gen.

8. Cau triic dung hop theo diém 7, trong d6 manh gin két khang nguyén nay va gbc tac
dong c6 hoat tinh sinh hoc dugc lién két cong hoa tri bang phuong phap dung hop gen

bang cach st dung gdc lién két peptit chira tir 1 dén 20 axit amin.

9. Céu trac dung hop theo diém 7, trong d6 gbc tac dong cé hoat tinh sinh hoc duge chon
tir nhém bao gébm hormon, xytokin, enzym, khang thé, yéu td sinh truéng, yéu t6 phién

ma, yéu to dong mau, vacxin, protein phoi tir va thu thé.

10. CAu triic dung hop theo diém 7, trong d6 gbc tac dong c6 hoat tinh sinh hoc duoc
chon tir nhém bao gdm hormon sinh truéng ciia ngudi, hormon giai phéng hormon sinh
trudng, peptit giai phong hormon sinh trudng, interferon, thu thé interferon, yéu t6 kich
thich tao méau, peptit tuong tu glucagon, thu thé lién hop véi protein G, interleukin, thu
thé interleukin, enzym, protein gin két interleukin, protein gin két xytokin, yéu t& hoat
héa dai thuc bio, peptit dai thuc bao, yéu t6 t& bao B, yéu t6 té bao T, protein A,
glycoprotein hoai tir t& bao, lymphotoxin, yéu t6 hoai tir khéi u, chit kim him khéi u, yéu
t6 phat trién su di cin, alpha-1 antitrypsin, albumin, alpha-lactalbumin, apolipoprotein-E,
erythropoietin, erythropoietin da dugc glycosyl hda & muc cao, angiopoietin, hemoglobin,
thrombin, peptit hoat héa thu thé trombin, thrombomodulin, yéu té déng mau VII, yéu to
dong mau VIla, yéu t6 dong méau VIIL yéu té dong mau IX, yéu té dong mau XIII, yéu t6
hoat héa plasminogen, peptit gin két fibrin, urokinaza, streptokinaza, hirudin, protein C,
protein phan tng C, chét tc ché renin, chit trc ché colagenaza, superoxit dismutaza,
leptin, yéu t6 sinh truéng c6 ngudn gdc tir tiéu ciu, yéu t6 sinh truong bidu mo, yéu tb
sinh truéng biéu bi, angiostatin, angiotensin, yéu té sinh truéng xuong, protein kich thich
tao xuong, calcitonin, insulin, atriopeptin, yéu t tao sun, elcatonin, yéu t6 hoat h6a mé
lién két, chit e ché qua trinh cta yéu t6 md, hormon kich thich nang, hormon tao hoang
thé, hormon giai phéng hormon tao hoang thé, yéu td sinh truéng day than kinh, hormon
tuyén can giap, relaxin, secretin, somatomedin, yéu td sinh truéng twong tir insulin,
hormon vé tuyén thuong than, glucagon, cholexystokinin, polypeptit tuyén tuy, peptit
giai phéng gastrin, yéu t§ giai phéng corticotropin, hormon kich thich tuyén giap,
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autotaxin, lactoferrin, myostatin, thu thé, chit d6i khang thu thé, khang nguyén bé mit té
bao, khang nguyén vacxin cé ngudn gbc tir virut, khang thé don dong, khang thé da dong,
va manh khang thé.

11. Céu tric dung hop theo diém 10, trong d6 gbc tic dong cé hoat tinh sinh hoc 13
hormon sinh truéng cia ngudi (hGH), yéu té kich thich tao mau bach cau hat (GCSF),
hodc interferon (IFNs).

12. Chu trac dung hop theo diém 7, trong d6 ty 1& mol giita polypeptit hodc protein c6
hoat tinh sinh hoc va manh gin két khang nguyén nam trong khoang tir 1:1 dén 10:1.

13. Cu trtic dung hop theo diém 7, trong d6 ty 1& mol giita polypeptit hodc protein cé
hoat tinh sinh hoc va manh gin két khang nguyén nim trong khoang tir 1:1 dén 4:1.

14. Vecto biéu hién chira: (a) ving khoi dau; (b) trinh tu axit nucleic thi nhit m3 hoéa
méanh gin két khang nguyén theo diém 1 hodc 2; va (c) trinh tir axit nucleic thir hai ma
‘héa polypeptit hodc protein cé hoat tinh sinh hoc va tuy ¥ gbc lién két, trong d6 ving
khéi dau, trinh tu axit nucleic thi nhit va trinh tu axit nucleic thit hai nay dugc lién Kkét
diéu khién véi nhau.

15. Té bao vat chit chira vecto biéu hién theo diém 14.

16. Té bao vét chu theo diém 15, trong d6 té bao vat chii nay 13 Escherichia coli.

17. Té bao vt chii theo diém 16, trong d6 té bao vat chu nay 13 ching Escherichia coli
SUPEX5 dugc luu trit tai Ngan hang giéng vi sinh vat va té bao Han Qudc véi ma sb luu

trir 1a KCTC 12657BP.

18. Dugc phém chira céu triic dung hop theo diém 7, va ta dugc dugc dung.
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DANH MUC TRINH TU

<110> APRILBIO CO., LTD
<120
pHAM CHUA CAU TROC DUNG HQP NAY
<130> IPNB53438
<150> PCT/KR 10-2013-0104112
<151> 2013-08-30
<160> 97
<170> KopatentIn 2.0
<210> 1
<211> 124
<212> PRT
<213> Homo sapiens
<400> 1
Gln Val Gln Leu Leu Gln Ser Gly Ala Glu Val Lys
1 5 10
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr
20 25 30
Gly Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly
35 40 45
Gly Trp Ile Asn Thr Tyr Ser Gly Gly Thr Lys Tyr
50 55 60
Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Ile
65 70 75
Met Glu Leu Ser Gly Leu Lys Ser Asp Asp Thr Ala
85 90
Ala Arg Leu Gly His Cys Gln Arg Gly Ile Cys Ser
100 105 110
Thr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 2
<211> 124
<212> PRT
<213> Homo sapiens
<400> 2
Glu Val Gln Leu Leu Gln Ser Gly Ala Glu Val Lys
1 5 10
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr
20 25 } 30
Gly Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly
35 40 45
Gly Arg Ile Asn Thr Tyr Asn Gly Asn Thr Gly Tyr
50 55 60
Gln Gly Arg Val Thr Met Thr Thr Asp Thr Ser Thr
65 70 75
Met Glu Val Arg Ser Leu Arg Ser Asp Asp Thr Ala
85 90
Ala Arg Leu Gly His Cys Gln Arg Gly Ile Cys Ser
100 105 110
Thr Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser
115 120
<210> 3
<211> 125
<212> PRT
<213> Homo sapiens
<400> 3
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Val Val
1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr
20 25 30
Gly Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly
35 40 45
Ala Ser Ile Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Arg
65 70 75
Val Gln Met Asp Ser Leu Arg Gly Gly Asp Thr Ala
85 90
Ala Arg Asp Val His Tyr Tyr Gly Ser Gly Ser Tyr
100 105 110
Asp Ile Trp Gly Gln Gly Thr Leu Val Thr Val Ser
115 120 125
<210> 4
<211> 120
<212> PRT
<213> Homo sapiens

<400> 4

Lys
15

Phe
Leu
Ala
Ser
Val

95
Asp

Glu
15

Phe
Leu
Ala
Ser
Val

95
Asp

Gln
15

Phe
Leu
Ala

Asn

Val
95

Tyr

Ser

-85-

Pro
Thr
Glu
Gln
Thr
80

Tyxr

Ala

Pro
Ser
Glu
Gln
Ile
80

Tyr

Ala

Thr
Arg
Glu
Asp
Thr
80

Tyr

Asn

Gly
Ser
Trp
Lys
Val
TYyTr

Leu

Gly
Ser
Trp
Arg
Ala
Tyr

Leu

Gly
Asn
Trp
Ser
Val
Tyr

Ala

MANH GAN KET KHANG NGUYEN GAN KET vOI ALBUMIN HUYET THANH CUA NGUOI, CAU TRGC DUNG HQP VA DUQC

Asp

Ala
Tyxr
Val
Leu
Tyr
Cys

Asp

Gly
Tyr
Val
Val
His
Cys

Phe



Gln
1

Ser
Ala
Ser
Lys

65
Leu

Ala

Gly

<210>
<211>
<212>
<213>
<400>

Glu
1
Ser

Val

<210>
<211>
<212>
<213>
<400>

Gln

Lys
65
Leu

Ala

Gly

<210>
<211>
<212>
<213>
<400>

Glu
1
Asp
Leu
Tyr
Ser
65
Glu

Thr

Val Gln Leu Val Gln
5
Leu Arg Leu Ser Cys
20
Met Ser Trp
35
Val Ile Ser
50
Gly Arg Phe

Val Arg

His Asp
55

Thr Val

70
Gln Met Asn Ser Leu

85
Arg Ala Gly Trp Leu
100

Thr Leu Val Thr Val
115

5

117

DRT

Homo sapiens

5
Val Gln Leu Val Gln

5
Leu Lys Ile Ser Cys
20

Ile Ala Trp
35
Ile

Val Arg

Met
50
Gly

Pro Pro

55

Thr Phe
70

Ser Leu

Trp

Gin Val
His
85
Leu Tyr Ser Gly
100
Thr Val Ser Ser
115
6
120
PRT
Homo sapiens
6
Val Gln Leu Val Gln
5
Leu Arg Leu Ser
20
Met Asn Trp Val
35
Ser Ile Ser Ser
50
Gly Arg Phe Thr
70
Gln Met Asn Ser Leu
85
Arg Glu Thr Val Met
100
Thr Leu Val Thr Val
115
7
108
PRT
Homo sapiens
7
Leu Val Leu Thr Gln
5
Arg Val Thr Ile Thr
20
Asn Trp Tyr Gln Gln
35
Gly Ala Ser Arg Leu
50 55
Gly Ser Gly Thr Asp
70
Asp Phe Ala Thr Tyr
85
Phe Gly Gln Gly Thr
100

Gln Trp

Arg

Cys
Arg
Ser

55
Ile

<210> 8

<211>

109

34178

Ser Gly Gly Gly Leu
10

Ala Ser Gly Phe

25

Ala Pro Gly Lys

45
Gly Phe Gln Tyr
60
Arg Asp Asn Ser
75

Ala Glu Asp Thr
90

Gln Tyr Gly Met

105

Ser Ser

120

Ala

Gln
40
Gly

Ser
Arg

Arg

Ser Gly Thr Glu Val
10

Ile Ser

25

Met

Lys Gly Tyr
Gln
40
Asp

Pro Gly Lys
45
Ala Arg
60
Lys
75
Ser Asp
90
Ser Tyr Ser Pro
105

Ala Asp

Ser Val Asp Ser

Lys Thr Thr

Trp

Ser Gly Gly Pro
10
Ala Ser

25

Ala Pro

Gly

Ala Gly Phe
Gln
40

Gly

Gly Lys
45

Ile His
60

Asn Ala

75

Arg Ala Glu Asp Thr
90

Gly Lys Ala Leu

105

Ser Ser

120

Arg Tyr

Ser Arg Asp

Ala

Pro Ser Ser Leu
10

Ala

Ser

Cys Arg Ser Gln
25

Lys Pro

40

Glu

Gly Lys Ala
45

Val Pro
60

Leu Thr Ile
75

Cys Gln Gln Ser

90
Leu Glu Ile Lys
105

Ser Gly

Phe Thr
Tyr

Arg

Val
Thr
30
Gly
Tyr
Lys

Ala

Asp
‘110

Lys

Ser

Ala

Gly
110

Val
Met
30
Gly
Tyr
Lys
Ala

Asp
110

Ser
Ser
30
Pro
Ser
Ser

Asp

Arg

Gln
15

Phe
Leu
Ala
Asn
Val

95
Val

Lys
15

Phe
Leu
Ser
Ser
Val

95
Gln

Lys
15

Phe
Leu
Ala
Asn
Val

95
Tyr

Ala
15

Ile
Lys
Arg

Ser

Ser
95

-86-

Pro
Ser
Glu
Asp
Thr
80

Tyr

Trp

Pro
Thr
Glu
Pro

Thr

80

Tyr

Gly

Pro
Arg
Glu
Asp
Ser
80

Tyxr

Trp

Ser
Ser
Leu
Phe
Leu

80
Val

Gly
Ser
Trp
Ser
Leu
Tyr

Gly

Gly

Ala

Gly
Ala
Trp
Ser
Leu
Tyr

Gly

Val
Arg
Leu
Ser
Gln

Pro

Gly
Tyxr
Leu
Val
Tyr
Cys

Gln

Glu
Tyx
Met
Phe
Tyr

Cys

r Leu

Gly

Val
Val
Tyr
Cys

Gln

Gly
Tyr
Ile
Gly
Pro

Val



<212>
<213>
<400>

Asp
Asp
Leu
Tyr
Ser

65

Glu

Tyr

Ile

Arg

Asn

Ala

50
Gly

Asp

Thr

<210>
<211>
<212>
<213>
<400>

Glu
Glu
Val
Tyr
Ser

65

Glu

Thr

Leu
Arg
Ala
Asp
50

Gly
Asp

Trp

<210>
<211>
<212>
<213>
<400>

Glu
Glu
Gln
Ile
Gly
65

Pro

Arg

Leu
Arg
Leu
Tyxr
50

Ser

Glu

Thr

<210>
<211>
<212>
<213>
<400>

Glu

Glu

Leu

Leu
Arg
Leu
Tyr
50

Ser
Glu

Thr

<210>
<211>
<212>
<213>
<400>

PRT
Homo sapiens
8

Val Leu Thr

5
Val Thr Ile
20

Trp Tyr Gln
35
Ala

Gln

Thr

Gln

Ser Ser Leu
55

Ser Gly Thr Asp

70
Ala Thr Tyr
85

Phe Gly Gln Gly
100

9

110

PRT

Homo sapiens

9

val

Phe

Leu Thr Gln
5

Ala Thr Leu Ser
20

Trp Tyr

35 .

Ala

Gln Gln
Ser Asn Arg
55
Thr Asp
70
Ala Val Tyr
85
Thr Phe Gly Gln
100
10
109
PRT
Homo sapiens
10°
Val Leu Thr
5
Ala Thr Leu
20
Ala Trp Tyxr
35
Gly Ala Ser

Ser Gly

Phe

Gln
Ser
Gln

Ser
55
Gly Ser Gly Thr
70
Asp Ser Ala Val
85
Phe Gly Gly Gly
100
11
109
PRT
Homo sapiens
11
Val Leu Thr Gln
5
Ala Thr Leu Ser
20
Ala Trp
35
Gly Ala

Tyr Gln

Ser Ser
55

Gly Thr
70

Asp Ala Ala Thr

85

Phe Gly Gln Gly
100

12

109

PRT

Homo sapiens

12

Gly Ser

Ser
Cys
Lys
40
Gln
Phe
Tyr

Thr

Ser
Cys
Lys
40
Ala
Phe

Tyr

Gly

Ser
Cys
Gln
40
Arg
Asp

Phe

Thr

Ser
Cys
Gln
40
Arg
Asp
Tyr

Thr

34178

Pro Ser Ser Leu
10
Arg Ala Ser Gln
25
Pro Ala
45

Pro

Gly Lys
Val

60
Leu Thr Ile

75

Gln Gln
90
Lys Leu
105

Ser Gly

Thr

Cys Ser

Glu Ile

Pro Gly Thr Leu

10
Arg Ala Ser Gln
25
Pro Gln Ala

45

Pro

Gly

Ile
60

Leu Thr Ile

75

Gln Gln

90

Thr Arg Val

105

Thr Gly

Thr

Cys Arg

Asp

Pro Gly Thr Leu
10
Arg Ala Ser Glu
25
Lys Gln
45

Ile

Pro Gly

Ala Thr Gly
60

Thr Leu Thr

75
Tyr Cys Gln Gln
90
Lys Leu Glu Ile
105

Phe

Pro Gly Thr Leu
10
Arg Ala

25

Lys Pro

Ser Gln

Gly Gln
45

Gly Ile

60
Phe Thr Leu Thr
75
Tyr Cys Gln Lys
90
Lys Leu Glu Ile
105

Ala Thr

Ser
Ser
30
Pro
Ser
Ser

Tyr

Lys

Ser

Ser
30

Pro

Ala

Ser

Ile
110

Ser
Thr

30
Ala
Pro
Ile

Tyr

Lys

Ser
Ser
30
Ala
Pro
Ile

Tyr

Lys

Ala
15

Ile
Lys
Arg
Ser
Ser

95
Arg

Leu
15

Ile

Axg
Aré
Ser
Lys

95
Lys

Leu
15

Val
Pro
Asp
Ser
Gly

95
Arg

Leu
15

Val
Pro
Asp
Ser
Ser

95
Arg

-87-

Ser
Ser
Leu
Phe
Leu

80
Thr

Ser
Phe
Leu
Phe
Leu
80

Trp

Arg

Ser
Ser
Arg
Arg
Arg

80
Ser

Ser
Ser
Arg
arg
Ser

80
Ser

Val
Ser
Leu
Ser
Gln

Pro

Pro
Asn
Leu
Ser
Glu

Pro

Pro
Ser
Leu
Phe
Leu

Ser

Pro
Ser
Leu
Phe
Leu

Tyr

Gly
Tyr
Ile
Gly
Pro

Pro

Gly
Pro

Pro

Gly
arg
Leu
Ser
Glu

Pro

Gly
Ser
Leu
Ser
Gln

Pro



Glu
1
Glu

Leu
Thr

Leu Ala

Tyr Gly
50

Ser Arg
65
Glu Asp

Lys Thr
<210>
<211>
<212>
<213>
<400>
Ala Tyr
1
<210>
<211>
<212>
<213>
<400>
Ser Ile
1
Gly
<210>
<211>
<212>
<213>
<400>
Glu Thr
1
<210>
<211>
<212>
<213>
<400>
Arg Ala
1
<210>
<211>
<212>
<213 >
<400>
Gly Ala
1
<210>
<211>
<212>
<213>
<400>
Gln Gln
1
<210>
<211>
<212>
<213>
<400>

Val Leu Thr
5
Ala Thr Leu
20
Trp Tyr Gln
35
Ala

Gln

Ser

Gln

Ser Thr Gly
55

Gly Thr Asp

70
Ala Thr Tyr
85

Phe Gly Gln Gly
100

13

5

PRT

Homo sapiens
13

Ser

Phe

Ser Met Asn
5

14

17

PRT

Homo sapiens
14

Ser Ser Ser Gly
5

15

11

PRT

Homo sapiens
15

Val Met Ala Gly
5

16

11

PRT

Homo sapiens

16

Ser Gln Ser Val
5

17

7

PRT

Homo sapiens

17

Ser Thr Gly Ala
5

18

10

PRT

Homo sapiens

18

Tyr Tyr Ser Phe
5

19

23

ADN

Homo sapiens

19

34178

Leu
15
Val

Ser Pro Gly Thr Leu Ser
10
Arg Ala Ser Gln Ser
25 30
Pro Gly Gln Ala Pro
45
Thr Gly Val Pro Ala
60
Thr Leu Thr
75
Cys Gln Gln
90
Gln Leu Glu
105

Cys

Lys
40
Ala

Arg
Arg

Phe Ile Thr Ser
Ser
95

Arg

Tyr Tyr Tyr

Thr Ile Lys

Ser
Gly
Leu
Phe
Leu

80
Phe

Pro

Ser

Leu

Ser

Gln

Leu

Gly
Asn

Ile

Pro

Ala

Arg Tyr Ile His Tyr Ala Asp Ser Val Lys

10 15

Lys Ala Leu Asp Tyr
10

Gly Ser Asn Leu Ala
10

Thr

Leu Ala Lys Thr
10

gtgccgttet atagccatag cac

<210>
<211>
<212>
<213>
<400>

20

25

ADN

Homo sapiens
20

ggcactggct ggtttcgcta ccgtg

<210>
<211>
<212>
<213>
<400>

21

39

ADN

Homo sapiens
21

gggagatctt gaaatgagct gttgacaatt aatcatccg

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

22

39

ADN

Homo sapiens

-88-

23

25

35



22

<400>

cctctttaat ttttaataat
<210> 23

<211> 70

<212> ADN

<213> Homo sapiens
<400> 23
ggaattatcg attaacttta
gagttctgca

<210> 24

<211> 34

<212> ADN

<213> Homo -sapiens
<400> 24
gggcactacg tgcgaaaggc
<210> 25

<211> 69

<212> ADN

<213> Homo sapiens
<400> 25
ggccgcagat ctgttaatta
gattccgct

<210> 26

<211> 41

<212> ADN

<213> Homo sapiens
<400> 26

gggaagctta ttaacaagat

<210> 27

<211> 39

<212> ADN

<213> Homo sapiens
<400> 27

gggggatcca tgaaaaagac

<210> 28

<211> 69

<212> ADN

<213> Homo sapiens
<400> 28
attcctcctt aattaacaga
gctctttgt

<210> 29

<211> 53

<212> ADN

<213> Homo sapiens
<400> 29

ggggaattca tgaaatatct
caa

<210> 30

<211> 35

<212> ADN

<213> Homo sapiens
<400> 30

gggaagcttt tagctgctct
<210> 31

<211> 52

<212> ADN

<213> Homo sapiens
<400> 31
gggggatcca tgaaaaaaac
<210> 32

<211> 38

<212> ADN

<213> Homo sapiens
<400> 32
gggctcgagt tagctttcgc
<210> 33

<211> 47

<212> ADN

<213> Homo sapiens
<400> 33
agatccagga gctggtgcag
<210> 34

<211> 47

<212> ADN

<213> Homo sapiens
<400> 34

ggttctgcac cagctcctgg
<210> 35

aaagttaatc

ttattaaaaa

ccagtcttte

aggaggaatt

ttgggctcaa

agctatcgeg

tctgeggeceg

gctgcctacg

tcggttccac

tgcgattgeg

cgcggttaaa

aaccgcagct

atcttttceg

34178

gataattcc

ttaaagaggt atatattagg atccgagctc
70

gact

taaagaattc atgaaaaaac tgctgttcge
69

ctctcttgtce ¢

attgcagtg

cactcgagat taacactctc ccctgttgaa
69

gcggcggcegg gcctgectget gctggetgea
63

gcgtt

attgcggtgc tggccggcett tg

gctetttg

ctteggttee acgegtt

accattccge tgagccg

-890-

39

60

34

60

41

39

60

60

35

52

38

47

47



<211> 32

<212> ADN

<213> Homo sapiens
<400> 35
gggaagcttt tagaagccgc
<210> 36

<211> 49
<212> ADN
<213> Homo sapiens

<400> 36
agatccagga gctggtgcag
<210> 37

<211> 32

<212> ADN

<213> Homo sapiens
<400> 37
gggctcgagt tagaagccgc
<210> 38

<211> 32
<212> ADN
<213> Homo sapiens

<400> 38
gggctcgagt tagaagccgce
<210> 39

<211> 47
<212> ADN
<213> Homo sapiens

<400> 3.9
agatccagga gctggtgcag
<210> 40

<211> 50

<212> ADN

<213> Homo sapiens
<400> 40
agatccagga gctggtgcag
<210> 41

<211> 46
<212> ADN
<213> Homo sapiens

<400> 41
ggttctgcac cagctcctgg
<210> 42

<211> 34
<2i2> ADN
<213> Homo sapiens

<400> 42
gggaagctta ttaaggctgt
<210> 43

<211> 49

<212> ADN

<213> Homo sapiens
<400> 43
agatccagga gctggtgcag
<210> 44

<211> 50
<212> ADN
<213> Homo sapiens

<400> 44
taacagatct gcggccgcac
<210> 45

<211> 47
<212> ADN
<213> Homo sapiens

<400> 45
agatccagga gctggtgcag
<210> 46

<211> 50
<212> ADN
<213> Homo sapiens

<400> 46
agatccagga gctggtgcag
<210> 47

<211> 47
<212> ADN
<213> Homo sapiens

<400> 47
agatccagga gctggtgcag
<210> 48
<211> 48

aggagccctc

aaccgcattc

aggagccctce

aggagccctce

aaccgctgct

aaccgctttce

atctgcgect

gccagatggc

aaccgcattc

tcgagattaa

aaccgctgcet

aaccgctttce

aaccgcagct

34178

gccgceggtta aagctcttt

ca

cttecggttcc acgegtt

gccgeggtta aagctctttyg

acctatcgcg cgagca

gcag

gccgcggtta aagctcttt

ggctgtgcca gatggcgcag

ctteggttee acgegtt

gccgeggtta aagctctttg

ctteggttee acgegtt

-90-

32

32

32

34

49

50

46

49

50

47

50

47



34178

<212> ADN
<213> Homo sapiens
<400> 48
ggttectgcac cagctcctgg atcttcatac aacctgetgg gcttectg
<210> 49
<211> 33
<212> ADN
<213> Homo sapiens
<400> 49
gggaagcttt tagttgcgca gatagccggt cag
<210> 50
<211> 47
<212> ADN
<213> Homo sapiens
<400> 50
agatccagga gctggtgcag aaccgctgct ctteggttce acgegtt
<210> 51
<211> 38
<212> ADN
<213> Homo sapiens
<400> 51
gggaagctta ttaactagat ttgggctcaa ctctcecttg
<210> 52
<211> 37
<212>  ADN
<213> Homo sapiens
<400> 52
gggctcgagt tagcattecgc cgcggttaaa gctcettt
<210> 53
<211> 37
<212> ADN
<213> Homo sapiens
<400> 53
gggctcgagt tagctttcgce cgcggttaaa getcecttt
<210> 54
<211> 51
<212> ADN
<213> Homo sapiens
<400> 54
agatccagga gctggtgcag aaccacaaga tttgggctca actctcttgt c
<210> 55
<211> 51
<212> ADN
<213> Homo sapiens
<400> 55 .
agatccagga gctggtgcag aaccactaga tttgggctca actctcttgt c
<210> 56
<211> 20
<212> PRT
<213> Homo sapiens
<400> 56
Met Lys Lys Thr Ala Ile Ala Ile Ala Val Leu Ala Gly Phe Ala Thr

1 5 10 15
Val Ala Gln Ala

20

<210> 57
<211> 22
<212> PRT
<213> Homo sapiens
<400> 57
Met Lys Tyr Leu Leu Pro Thr Ala Ala Ala Gly Leu Leu Leu Leu Ala

1 5 10 15
Ala Gln Pro Ala Met Ala

20

<210> 58
<211> 1287
<212> ADN
<213> Homo sapiens
<400> 58
caagttcagc tggttcagag cggtggcggc ccggtgaaac caggtggcag cctgegtcectg
tcctgegegg cgagcggttt tatgtttcgt gegtatagca tgaactgggt gcgccaggceg
ccgggcaaag gcctggaatg ggtgagcagc attagcagca gtggccgcta tattcattat
gccgacagtg ttaaaggtcg ttttaccatt tctcgtgaca atgcgaaaaa cagcctgtat
ctgcaaatga atagcctgcg cgcggaagac accgcggtgt actactgtgce gcgcgaaacc
gtgatggcgg gcaaagcact ggattattgg ggtcagggca ccctggtgac cgtgagcagc
gcgagcacca aaggcccgag cgcgagcacc aaaggcccga gegtgtttcee gectggcacct
agttcgaaat caacgagcgg tggcaccgcg gctctgggct gecctggtgaa agattatttce
ccggaacctg ttaccgtgag ctggaacagc ggtgcgttga cgagtggtgt gcataccttt
ccecgeagtte tgcaatcgag cggcctgtac tcactgagca gcgtggttac ggtcccgagce
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agtagcctgg
gttgacaaac
accattccgce
ctggcctttg
tcttttetge
aaccgcgaag
attcaatcct
tatggcgegt
actctgatgg
tatagcaaat
ctgtattgct
cgttcecgtgg

gtacacagac
gcgtggaacc
tgagccgect
atacctatca
agaacccaca
aaacccaaca
ggctggaacc
ctgactctaa
gccgtctgga
ttgacaccaa
tccgtaaaga
agggctcctg

ctatatttgt
gaagagctgc
gttcgataac
ggagtttgag
gacgagcctg
gaagtctaac
ggttcaattt
cgtgtatgac
ggacggctct
ttctcacaac
catggataaa
cggcttce

34178

aacgtgaacc
ggttctgcac
gcgatgctgce
gaagcgtaca
tgctttageg
ctggaactgce
ctgcgtagcg
ctgctgaaag
ccacgtaccg
gatgatgcgc
gttgaaacgt

acaagccttc
cagctcctgg
gcgecccaccg
tcccgaagga
aatctatccc
tgcgtatctc
tgtttgcgaa
atctggaaga
gccagatctt
tgctgaaaaa
tcctgegeat

gaacacgaaa
atcttttccg
cctgcatcaa
acagaaatat
gacccegtcece
tctgectgetg
ctctctggtg
aggcatccaa
taaacagacc
ctatggcctg
tgttcagtgc

1287

<210> 59
<211> 429
<212> PRT
<213> Homo sapiens
<400> 59
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Pro
1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
20 25
Ser Met Asn Trp Val Arg Gln Ala Pro Gly Lys
35 40 45
Ser Ser Ile Ser Ser Ser Gly Arg Tyr Ile His
50 55 50
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala
65 70 ~ 75
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr
85 90
Ala Arg Glu Thr Val Met Ala Gly Lys Ala Leu
100 105
Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr
115 120
Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala
130 135 140
Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
145 150 155
Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly
165 170
Val His Thr Phe Pro Ala Val Leu Gln Ser Ser
180 185
Ser Ser Val Val Pro Ser Ser Ser Leu
195 200
Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr
210 215 220
Val Glu Pro Lys Ser Cys Gly Ser Ala Pro Ala
225 230 235
Thr Ile Pro Leu Ser Arg Leu Phe Asp Asn Ala
245 250
Arg Leu His Gln Leu Ala Phe Asp Thr Tyr Gln
260 265
Tyr Ile Pro Lys Glu Gln Lys Tyr Ser Phe Leu
275 280
Ser Leu Cys Phe Ser Glu Ser Ile Pro Thr Pro
290 295 300
Thr Gln Gln Lys Ser Asn Leu Glu Leu Leu Arg
305 310 315
Ile Gln Ser Trp Leu Glu Pro Val Gln Phe Leu
325 330
Asn Ser Leu Val Tyr Gly Ala Ser Asp Ser Asn
340 345
Lys Asp Leu Glu Glu Gly Ile Gln Thr Leu Met
355 360
Gly Ser Pro Arg Thr Gly Gln Ile Phe Lys Gln
370 375 380
Asp Thr Asn Ser His Asn Asp Asp Ala Leu Leu
385 390 395
Leu Tyr Cys Phe Arg Lys Asp Met Asp Lys Val
405 410
Gln Cys Arg Ser Val Glu Gly Ser Cys
420 425
<210> 60
<211> 666
<212> ADN
<213> Homo sapiens
<400> 60
gatatcgttc tgacccaatc tccgggtacg ctgagcctga
ctgagctgce gcgcgagcca aagcgtgggt tctaatctgg
ggtcaggccc cgcgcctget gatctatggg gcgagcacgg

Thr Val

Ile Val

125

205

285

365

Val Lys Pro Gly Gly
15

Met Phe Arg

30

Gly Leu Glu Trp Val

Ala Tyr

Tyr Ala Asp Ser Val

Lys Asn Ser Leu Tyr

’ 80 - .

Ala Val Tyr Tyr Cys
95

Asp Tyr Trp Gly Gln

110

Lys Gly Pro Ser Ala

Pro Ser Ser Lys Ser

Val Lys Asp

160

Ala Leu Thr Ser Gly
175

Gly Leu Tyr Ser Leu

190

Gly Thr Gln Thr Tyr

Tyr Phe

Lys Val Asp Lys Arg

Pro Gly Ser Phe Pro
240

Leu Arg Ala His

255

Glu Phe Glu Glu Ala

270

Gln Asn Pro Gln Thr

Met

Ser Asn Arg Glu Glu

Ile Ser Leu Leu Leu
320

Arg Ser Val

335

Tyr Asp Leu Leu

Phe Ala

Val

350

Gly Arg Leu Glu Asp

Thr Tyr Ser Lys Phe

Lys Asn Tyr Gly Leu

400

Glu Thr Phe Leu Arg
415

Gly Phe

gccecgggcga aaccgcgacce
cttggtatca gcagaaaccg
gggctaccgg cgttccggeg
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1287

cgctttagtg gcagtcgcag cggcaccgat tttaccctga ccattacaag tctgcagccg
gaagattttg cgacctatta ttgccagcaa tattatagct tcctggcgaa aacctttggt
cagggcaccc agctggaaat taaacgcacc gtggcggcac ccagcgtgac ggtggcggca
cccagcgtgt ttatttttece tcccagtgat gaacagctga aaagcgggac cgcgagtgtt
gtgtgcctgt tgaacaactt ctatcctcgc gaagcgaaag tgcagtggaa agtggataac
gcattgcaga gcggcaacag tcaggaaagc gttactgaac aggatagcaa agatagtacg
tacagcttga gcaacactct gaccctgagt aaagcggatt atgaaaaaca taaagtgtat
gcatgcgaag ttacgcatca ggggctgagc agtccggtga caaagagctt taaccgcggc
gaatgc 666
<210> 61
<211> 222
<212> PRT
<213> Homo sapiens
<400> 61
Asp Ile Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Thr Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Gly Ser Asn
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45
Tyr Gly Ala Ser Thr Gly Ala Thr Gly Val Pro Ala Arg Phe Ser Gly
50 55 60
Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile Thr Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Tyr Ser Phe Leu Ala
85 S0 95
Lys Thr Phe Gly Gln Gly Thr Gln Leu Glu Ile Lys Arg Thr Val Ala
1C0 105 110
Ala Pro Ser Val Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro
115 120 125
Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu
130 135 140
Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn
145 150 155 160
Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser
165 170 175
Lys Asp Ser Thr Tyr Ser Leu Ser Asn Thr Leu Thr Leu Ser Lys Ala
180 185 190
Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly
195 200 205
Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215 220
<210> G2
<211> 1287
<212> ADN
<213> Homo sapiens
<400> 62
caagttcagc tggttcagag cggtggcggc ccggtgaaac caggtggcag cctgcgtctg
tcctgcgegg cgageggttt tatgtttcegt gecgtatagca tgaactgggt gcegccaggceg
ccgggcaaag gcctggaatg ggtgagcagc attagcagca gtggccgcta tattcattat
gccgacagtg ttaaaggtcg ttttaccatt tctcgtgaca atgcgaaaaa cagcctgtat
ctgcaaatga atagcctgcg cgcggaagac accgcggtgt actactgtgce gcecgcgaaacc
gtgatggcgg gcaaagcact ggattattgg ggtcagggca ccctggtgac cgtgagcagc
gcgagcacca aaggcccgag cgcgagcacc aaaggcccga gcgtgtttec getggcacct
agttcgaaat caacgagcgg tggcaccgcg gctctgggct gecctggtgaa agattatttce
ccggaacctg ttaccgtgag ctggaacagc ggtgcgttga cgagtggtgt gcataccttt
cccgecagtte tgcaatcgag cggcctgtac tcactgagca gcgtggttac ggtcccgagce
agtagcctgg gtacacagac ctatatttgt aacgtgaacc acaagccttc gaacacgaaa
gttgacaaac gcgtggaacc gaagagcagc ggttctgcac cagctcctgg atcttttccg
accattccgce tgagccgect gttcgataac gcgatgctgce gecgeccaccg cctgcatcaa
ctggcctttg atacctatca ggagtttgag gaagcgtaca tcccgaagga acagaaatat
tcttttetge agaacccaca gacgagcctg tgctttagcg aatctatccce gaccccgtcee
aaccgcgaag aaacccaaca gaagtctaac ctggaactgc tgcgtatctc tctgetgetg
attcaatcct ggctggaacc ggttcaattt ctgcgtagcg tgtttgcgaa ctctctggtg
tatggcgegt ctgactctaa cgtgtatgac ctgctgaaag atctggaaga aggcatccaa
actctgatgg gccgtctgga ggacggctct ccacgtaccg gccagatctt taaacagacc
tatagcaaat ttgacaccaa ttctcacaac gatgatgcgc tgctgaaaaa ctatggcctg
ctgtattgct tccgtaaaga catggataaa gttgaaacgt tcctgcgcat tgttcagtge
cgttcecgtgg agggctcctg cggctte
<210> 63
<211> 429
<212> PRT
<213> Homo sapiens
<400> 63
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Pro Val Lys Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Met Phe Arg Ala Tyr
20 25 30
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Ser Met Asn
35
Ser Ile Ser Ser Ser
50 55
Lys Gly Arg Phe Thr Ile
65 70
Leu Gln Met Asn Ser Leu
85
Arg Glu Thr Val Met
100
Gly Thr Leu Val Thr Val
115
Thr Lys Gly Pro Ser
130 135
Ser Gly Gly Thr Ala
150
Pro Val Thr Val
165
Thr Phe Pro Ala
180
Ser Val Val Thr Val
195
Asn Val Asn His
215
Lys Ser Ser
230
Leu Ser Arg
245
His Gln Leu Ala
260
Ile Proc Lys
275
Leu Cys
290
Gln Gln

Trp Val Arg

Ser

Ala

Ser

Thr
145
Pro Glu

Val His

Pro

Pro

Leu

Glu Gln

Phe Ser Glu

295

Ser Asn
310

Trp Leu Glu
325

Ser Leu Val Tyr Gly

340
Asp Leu Glu
355

Ser Pro Arg

370

Asp Thr Asn Ser

385

Leu Tyr

Thr
305
Tle

Lys
Gln Ser
Asn
Glu Gly

Thr Gly
375
His Asn
390
Cys Phe Arg Lys
40&
Gln Cys Arg Ser
420
<210> 64
<211> 666
<212> ADN
<213> Homo sapiens
<400> 64

Ile Val

34178

Gln Ala Pro Gly Lys Gly

40 45

Gly Arg Tyr Ile His Tyr

60
Ser Arg Asp Asn Ala Lys
75

Arg Ala Glu Asp
90

Ala Gly Lys

105

Ser Ala

Thr Ala
Ala Leu Asp
110
Thr Lys
125
Leu Ala Pro
140
Leu Gly Cys Leu Val
155
Trp Asn Ser Gly Ala
170
Leu Gln Ser Ser Gly
185 190
Pro Ser Ser Ser Leu Gly
200 205
Lys Pro Ser Asn Thr Lys
220
Gly Ser Ala Pro Ala
23
Leu Phe Asp Asn Ala
250
Phe Asp Thr Tyr
265
Lys Tyr Ser Phe
280 285
Ser Ile Pro Thr Pro
300
Leu Glu Leu Leu Arg
315
Pro Val Gln Phe
330
Ala Ser Asp
345
Ile Gln Thr
360
Gln Ile Phe

Ser Ser
120
Val Phe Pro
Ala
Ser

Val

Pro
Met
Gln Glu
270
Leu Gln
Ser
Ile

Leu Arg

Ser Asn Val

350

Leu Met Gly
365

Lys Gln Thr
380

Asp Asp Ala Leu Leu

395
Asp Met Asp Lys Val
410
Val Glu Gly Ser Cys
425

Lys
Glu

Gly

Leu
Ala
Asn
Val
95
Tyr
Gly
Ser
Lys
Leu
175
Leu
Thr
Val
Gly
Leu
255
Phe
Asn
Asn
Ser
Ser
335
Tyr
Arg
Tyr
Asn
Thr

415
Phe

Glu Trp Val

Asp Ser Val

Ser Leu
80
Tyr

Tyr

Tyr Cys

Trp Gly Gln

Pro Ser Ala

Ser Lys Ser

Asp Phe
160
Thr

Tyr

Ser Gly

Tyr Ser Leu

Gln Thr

Asp

Ser
240

Arg Ala His

Glu Glu Ala

Pro Gln Thr

Arg Glu Glu

Leu Leu Leu

320
Val Phe Ala

Asp Leu Leu

Leu Glu Asp

Ser Lys Phe

Tyr Leu
400
Phe

Gly

Leu Arg

gatatcgttce
ctgagctgcce
ggtcaggccc
cgctttagtg
gaagattttg
cagggcaccc
cccagegtgt
gtgtgcectgt
‘gcattgcaga
tacagcttga
gcatgcgaag
gaaagc

<210> 65
<211>
<212>
<213>
<400> 65

Asp Ile Val Leu Thr Gln

1

Glu Thr Ala Thr Leu Ser

tgacccaatce
gcgecgagcca
cgcgcectget
gcagtcgcag
cgacctatta
agctggaaat
ttatttttcc
tgaacaactt
gcggcaacag
gcaacactct
ttacgcatca

222
PRT
Homo sapiens

5

20

Leu Ala Trp Tyr Gln Gln Lys

35

Tyr Gly Ala Ser Thr Gly Ala

tccgggtacg
aagcgtgggt
gatctatggg
cggcaccgat
ttgccagcaa
taaacgcacc
tcccagtgat
ctatcctcge
tcaggaaagc
gaccctgagt
ggggctgage

Ser Pro G
10
Cys
25

40

ctgagcctga
tctaatctgg
gcgagecacgg
tttaccctga
tattatagct
gtggcggcac
gaacagctga
gaagcgaaag
gttactgaac
aaagcggatt
agtccggtga

ly Thr Leu

Arg Ala Ser Gln Ser Val

Pro Gly Gln Ala Pro

45

Thr Gly Val Pro Ala

gcccgggcga
cttggtatca
gggctaccgg
ccattacaag
tcctggcgaa
ccagcgtgac
aaagcgggac
tgcagtggaa
aggatagcaa
atgaaaaaca
caaagagctt

Leu
15

Ser
30
Arg

Arg

-94-

aaccgcgacc
gcagaaaccg
cgttccggcg
tctgcagcceg
aacctttggt
ggtggcggca
cgcgagtgtt
agtggataac
agatagtacg
taaagtgtat
taaccgecggce

666

Ser Pro Gly
Gly Ser Asn
Leu Leu Ile

Phe Ser Gly
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50 55 60
Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile Thr Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Tyr Ser Phe Leu Ala
85 S0 95
Lys Thr Phe Gly Gln Gly Thr Gln Leu Glu Ile Lys Arg Thr Val Ala
100 105 110
Ala Pro Ser Val Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro
115 120 125
Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu
130 135 140
Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn
145 150 155 160
Ala Léu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser
165 170 175
Lys Asp Ser Thr Tyr Ser Leu Ser Asn Thr Leu Thr Leu Ser Lys Ala
180 185 190
Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly
195 200 205
Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Ser
210 215 220
<210> 66
<211> 1236
<212> -ADN
<213> Homo sapiens
<400> 66
caagttcagc tggttcagag cggtggcggc ccggtgaaac caggtggcag cctgcgtctg
tcctgegegg cgageggttt tatgtttegt gcgtatagca tgaactgggt gcgccaggceg
ccgggcaaag gcctggaatg ggtgagcagc attagcagca gtggccgcta tattcattat
gccgacagtg ttaaaggtcg ttttaccatt tctcgtgaca atgcgaaaaa cagcctgtat
ctgcaaatga atagcctgcg cgcggaagac accgcggtgt actactgtgc gcgcgaaacc
gtgatggcgg gcaaagcact ggattattgg ggtcagggca ccctggtgac cgtgagcagce
gcgagcacca aaggcccgag cgcgagcacc aaaggcccga gcgtgtttce getggcacct
agttcgaaat caacgagcgg tggcaccgcg gctctgggct gecctggtgaa agattattte
ccggaacctg ttaccgtgag ctggaacagc ggtgcgttga cgagtggtgt gcataccttt
ccecgecagtte tgcaatcgag cggcctgtac tcactgagca gecgtggttac ggtcccgage
agtagcctgg gtacacagac ctatatttgt aacgtgaacc acaagccttc gaacacgaaa
gttgacaaac gcgtggaacc gaagagctgc ggttctgcac cagctcctgg atctgegect
acctatcgcg cgagcagcct gccgcagtcg tttctgectga aaagcctgga acaggtgcege
aagattcagg gtgacggcgc agctctgcaa gaaaaactgt gcgcgaccta caaattgtge
caccctgagg aactggttct gctgggccat agtctgggca ttcecgtggge gccgctgage
agctgcccgt cgcaggcatt gcagectgget ggctgtctga gccagttaca tagcggtctg
tttctgtatc agggcctget gcaagcgctg gaaggcatca gtcctgagtt gggtccgacce
ctggatacct tacagctgga tgtggcggat ttcgcaacca ccatttggca gcagatggaa
gaattgggca tggctccggc gttgcagccg acccagggcg cgatgcctge gtttgcaayc
gcttttcage gccgegeggg tggggtgctg gtggcgtcge acttgcagag cttectggaa
gtgagctacc gtgtcctgcg ccatctggca cagcct
<210> 67
<211> 412
<212> DRT
<213> Homo sapiens
<400> 67
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Pro Val Lys Pro Gly Gly
1 5 10 : 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Met Phe Arg Ala Tyr
20 25 30
Ser Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Ser Ile Ser Ser Ser Gly Arg Tyr Ile His Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Glu Thr Val Met Ala Gly Lys Ala Leu Asp Tyr Trp Gly Gln
100 105 110
Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Ala
115 120 125
Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser
130 135 140
Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe
145 150 155 160
Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly
165 170 175
Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu
180 185 190
Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr
195 200 205
Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg
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210
Val
225
Thr Tyr Arg
Glu Gln Val

2
Cys Ala

275
Gly His Ser

290
Gln Ala Leu
305
Phe

Leu

Leu Tyr
Leu Gly Pro
3
Thr Ile
355
Pro Thr
370
Arg Ala
385
Val Ser

Thr
Gln

Gly

<210>
<211>
<212>
<213>
<400> 68
gatatcgttce
ctgagctgcce
ggtcaggccce
cgctttagtg
gaagattttg
cagggcaccc
cccagcgtgt
gtgtgcctgt
gcattgcaga
tacagcttga
gcatgcgaag
gaatgc
<210>
<211>
<212>
<213>
<400>
Asp

1
Glu

68

€9

69

Thr Ala

215

230
Ala Ser
245
Arg Lys
60
Thr Tyr

Leu Gly

Ser
Ile
Lys

Ile

Leu Pro

34178

220

Glu Pro Lys Ser Cys Gly Ser Ala Pro Ala

235
Gln Ser Phe

250

Gln Gly

265
Leu Cys
280

Pro

295

Gln Leu
310
Gln Gly

325
Thr Leu
40

Trp Gln

Gln Gly

Ala
Leu
Asp
Gln

Ala

Gly

Leu

Gln Ala

Asp Gly Ala

His Pro Glu
285

Trp Ala Pro Leu Ser

300

Cys Leu Ser Gln Leu

315
Leu Glu

330

Thr Leu
345
Met Glu
360

Met Pro

375

Gly Vval
390

Tyr Arg Val Leu

405

666
ADN
Homo sapiens

tgacccaatc
gcgcgagcca
cgcgcctgcet
gcagtcgcag
cgacctatta
agctggaaat
ttatttttcce
tgaacaactt
gcggcaacag
gcaacactct
ttacgcatca

222
PRT
Homo sapiens

Ile Val Leu Thr Gln

5
Thr Leu

20

Ala Trp

35
Gly Ala
50

Arg

Tyr
Ser Ser
65
Glu

Asp Phe

Thr Phe
1
Pro Ser
115
Asp Glu
130
Asn

Lys
Ala
Ser
Asn Phe
145
Ala Leu
Lys Asp
1

Asp Tyr
195

Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly

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

70
123

Tyr Gln

Ser Thr

Thr
70

Gly

Ala
g5

Gly Gln

00

Val Thr

Gln Leu

Leu

Ser
Gln
Gly
Asp
Thr Tyr Tyr

Gly Thr

Val Ala

Arg His

Ala

Gln Leu Asp

Glu Leu Gly
365
Phe Ala
380
Ser His Leu
395
Leu Ala Gln

410

tccgggtacg
aagcgtgggt
gatctatggg
cggcaccgat
ttgccagcaa
taaacgcacc
tcccagtgat
ctatcctcge
tcaggaaagc
gaccctgagt
ggggctgage

Ser Pro
1

Arg

25

Pro

Cys

Lys
40
Ala
55
Phe Thr
Cys
9
Gln
105

120

135

Tyr Pro
150

165

80

ctgagcctga
tctaatctgg
gcgagcacgg
tttaccctga
tattatagct
gtggcggcac
gaacagctga
gaagcgaaag
gttactgaac
aaagcggatt
agtccggtga

Gly Thr Leu
0
Ala Ser Gln

Gly Gln Ala
45

Thr Gly Val Pro Ala

60
Leu Thr Ile
75
Gln Gln Tyr
0
Leu Glu Ile

Val Ala Ala Pro Ser Val

125

Lys Ser Gly Thr Ala Ser Val

140

Arg Glu Ala Lys Val Gln

155

Gln Ser Gly Asn Ser Gln Glu Ser Val

170

185

200

215

6

ADN
Homo sapiens

Ser Thr Tyr Ser Leu Ser Asn Thr Leu

Glu Lys His Lys Val Tyr Ala Cys Glu

205

220

Pro Gly Ser

240
Leu Lys
255

Leu Gln

Leu

Ala
270
Glu Leu Val
Ser Cys

His Ser
320

Ile Ser

335

Ala Asp

Gly

Val
350
Met Ala Pro

Ser Ala Phe

Gln Ser Phe
400
Pro

gcccgggcega
cttggtatca
gggctaccgg
ccattacaag
tcctggecgaa
ccagcgtgac
aaagcgggac
tgcagtggaa
aggatagcaa
atgaaaaaca
caaagagctt

Leu Ser
15

Val

Ser

Ser
30
Pro

Gly

Arg Leu

Arg- Phe

Thr Leu
80
Phe

Ser

Ser
95
Arg

Tyr
Lys Thr
110
Phe

Ile Phe

Val Cys
Val
160
Gln

Trp Lys

Thr Glu
175
Thr Leu
190
Val

Ser
Thr His

Glu Cys

-06-

Ala Pro

Ser Leu

Glu Lys

T Leu

Pro Ser

Gly Leu

Pro Glu

Phe Ala

Ala Leu

Gln Arg

Leu Glu

aaccgcgacc
gcagaaaccg
cgttccggcg
tctgcagccg
aacctttggt
ggtggcggca
cgcgagtgtt
agtggataac
agatagtacg
taaagtgtat
taaccgecggce

666

Pro
Ser
Leu
Ser Gly
Gln Pro
Leu Ala
Val Ala
Pro Pro
Leu Leu
Asp Asn
Asp Ser
Lys Ala

Gln Gly
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<400> 70
caagttcagc
tcctgegegg
ccgggcaaag
gccgacagtg
ctgcaaatga
gtgatggcgg
gcgagcacca
agttcgaaat
ccggaacctg
cccgcagttce
agtagcctgg
gttgacaaac
acctatcgceg
aagattcagg
caccctgagg
agctgccegt
tttectgtatce
ctggatacct
gaattgggca
gcttttcage
gtgagctacc
<210> 71
<211>
<212>
<213>
<400> 71
Gln Val Gln

Leu Arg

tggttcagag
cgagcggttt
gcctggaatg
ttaaaggtcg
atagcctgcg
gcaaagcact
aaggcccgag
caacgagcgg
ttaccgtgag
tgcaatcgag
gtacacagac
gcgtggaacc
cgagcagcct
gtgacggcge
aactggttct
cgcaggcatt
agggcctgcet
tacagctgga
tggctccgge
gccgegeggyg
gtgtcctgeg

412
PRT
Homo sapiens

Leu Val
5
Leu Ser

20

Ser Met Asn

35
Ser Ile
50

Gly Arg

Ser

Lys
65
Leu Gln Met
Ala Arg Glu

1
Thr Leu

115

Thr Lys
130
Ser

Gly
Ser
Thr

145
Pro

Gly
Glu
Val Thr
1
Ser Val
195
Cys Asn
210
Glu Pro

His
Ser
Ile
Val
225
Thr

Glu Gln Val

2

Trp Val

Ser Ser

Phe Thr
70
Asn
85
Thr Val
00
Val Thr

Gly Pro

Gln
Cys
Arg
Sex
Ile
Ser Leu
Met
Val

Ser

cggtggcggce
tatgtttegt
ggtgagcagc
ttttaccatt
cgcggaagac
ggattattgg
cgcgagcacc
tggcaccgceg
ctggaacagc
cggcctgtac
ctatatttgt
gaagagcagc
gccgcagtcg
agctctgcaa
gctgggccat
gcagctggct
gcaagcgctg
tgtggcggat
gttgcagccg
tggggtgctg
ccatctggca

Ser Gly G
10
Ala S
25
Ala P

Ala

Gln
40
Gly Arg T
55

Ser

Ala G
30

Gly L

105

Arg
Ala

Ser
120

Val Phe P

135

Gly Thr
150

Pro Val Thr Val

165
Phe Pro
80
Val Thr

Val Asn

Ala

Ala

Val

His

Ala Leu G

Ser

Arg Asp

Ser Ala Ser

34178

ccggtgaaac
gcgtatagca
attagcagca
tctcgtgaca
accgcggtgt
ggtcagggca
aaaggcccga
gctctgggct
ggtgcgttga
tcactgagca
aacgtgaacc
ggttctgcac
tttctgctga
gaaaaactgt
agtctgggca
ggctgtctga
gaaggcatca
ttcgcaacca
acccagggcg
gtggcgtcge
cagcct

ly
er
ro Lys
45
Ile His
60
Asn
75
lu Asp

yr
Ala
Thr
ys Ala Leu

Thr

ro Leu Ala
140
ly Cys Leu
155

Trp Asn Ser Gly

170

Val Leu G
185
Pro Ser S
200

Lys Pro S

215

Lys Ser
230

Tyr Arg Ala Ser Ser

245
Arg
60

Ser

Lys Ile

Gly

Leu Pro G

1n Ser Ser

er Ser Leu

205

er Asn Thr
220

Ser Ala Pro Ala

235
1n Ser Phe

250

Gln
265

Gly Asp

Gly Aala

Lys
125

caggtggcag
tgaactgggt
gtggccgcta
atgcgaaaaa
actactgtgce
ccctggtgac
gcgtgtttcce
gcctggtgaa
cgagtggtgt
gcgtggttac
acaagccttc
cagctcctgg
aaagcctgga
gcgcgaccta
ttccgtggge
gccagttaca
gtcctgagtt
ccatttggca
cgatgcctgce
acttgcagag

Val Lys
15
Met Phe
30
Gly Leu

Tyr Ala

Lys Asn
80
Ala Val
95
Asp Tyr
110
Gly T

Pro Ser

Val Lys

160
Ala Leu
175
Gly Leu
190
Gly Thr
Val

Gly

240

| Leu
255

Ala Leu

270

Pro
Arg
Glu
Asp
Ser L
Tyr

Trp

Asp
Thr
Tyr
Gln
Asp
Ser
Lys

Gln

cctgcgtcectg
gcgecaggeg
tattcattat
cagcctgtat
gcgcgaaacc
cgtgagcagc
gctggcacct
agattatttc
gcataccttt
ggtcccgagce
gaacacgaaa
atctgcgcect
acaggtgcgc
caaattgtgc
gccgectgagce
tagcggtctg
gggtccgacc
gcagatggaa
gtttgcaagc
cttcctggaa

Gly Gly

Ala Tyr
Trp Val
Ser Val
Tyr
Tyr Cys
Gly Gln
Ser
Ser
Phe
Gly
Leu
Thr Tyr
Lys Arg
Ala Pro
Ser Leu

Glu Lys

Leu
Gly
Gln
305
Phe

Leu

Thr

Gln Pro Thr Gln Gly Ala
370
Arg Ala Gly Gly Val Leu

385

Val Ser Tyr Arg Val Leu

Cys Ala Thr
275

His Ser Leu

290

Ala Leu Gln

Leu Tyr Gln

Leu
280
Pro

Tyr Lys

Gly Ile

295

Leu Ala
310

Gly Leu

Gly

Leu

325

Gly Pro Thr
340
Thr Ile Trp
355

Leu Asp Thr

Gln Gln Met
360
Met
375
Val
390

Arg

405

Cys His Pro

Trp Ala Pro

Glu
285
Leu

Glu

Ser

300

Cys Leu Ser
315
Gln Ala Leu
330
Leu Gln Leu
345
Glu Glu Leu

Pro Ala Phe

Gln Leu

Glu Gly
Val
350
Met

Asp

Gly
365
Ala Ser

380

Ala Ser His
395
His Leu Ala
410

Leu Gln

Gln Pro

Leu
Ser
His
Ile
335
Ala
Ala

Ala

Ser

-97-

Val
Cys
Ser
320
Ser
Asp
Pro

Phe

Phe
400

Leu
Pro
Gly
Pro
Phe
Ala
Gln

Leu

Leu

Ser

Leu

Glu

Ala

Leu

Arg

Glu

1236

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200



<210>
<211>
<212>
<213>
<400> 72
gatatcgtte
ctgagctgcce
ggtcaggccc
cgctttagtg
gaagattttg
cagggcaccc
cccagcgtgt
gtgtgcctgt
gcattgcaga
tacagcttga
gcatgcgaag
gaaagc
<210>
<211>
<212>
<213>
<400>
Asp Ile
1
Glu

72

73
22

73

Thr
Leu Ala

35
Gly
50
Ser Arg
65

CGlu Asp

Ala Thr
Trp
Ala
Ser

Phe

Lys
Ala
Ser
Asn

145
Ala

Thr

Pro

Phe

Ser Val Thr

115

Asp

130

Asn

Leu

Glu

Phe

Gln

Lys Asp

Asp Tyr
195
Leu
210
<210>
<211>
<212>
<213>
<400> 74
caagttcagc
tcctgegegg
ccgggcaaag
gccgacagtg
ctgcaaatga
gtgatggcgg
gcgagcacca
agttcgaaat
ccggaacctg
ccecgcagtte
agtagcctgg
gttgacaaac
aacctgctgg
ctgaacggcc
attaaacagc
caaaacattt
gtggaaaacc
gaaaaactgg
cgctattatg
accattgttc
ctgcgcaac
<210> 75
<211> 40
<212>

74
12

Ser
Glu Lys His

Ser Ser Pro Val

666
ADN
Homo sapiens

tgacccaatc
gcgcgagcca
cgcgcectget
gcagtcgcag
cgacctatta
agctggaaat
ttatttttcc
tgaacaactt
gcggcaacag
gcaacactct
ttacgcatca

2

PRT
Homo sapiens

Val Leu Thr Gln

5

20

70

Ala

85

Gly Gln
100

Gln Leu

Tyr Pro
150
Ser Gly
165
Thr Tyr
180

Leu Ser
Gln Gln
Thr Gly
Thr Asp

Thr Tyr

tccgggtacg
aagcgtgggt
gatctatggg
cggcaccgat
ttgccagcaa
taaacgcacc
tcccagtgat
ctatcctcgce
tcaggaaagc
gaccctgagt
ggggctgage

Pro G
10

Ser

Cys
25
Lys Pro G
40
Ala Thr G
55
Phe Thr L
Tyr Cys G
90

Arg Ala

34178

ctgagcctga
tctaatctgg
gcgagcacgg
tttaccctga
tattatagct
gtggcggcac
gaacagctga
gaagcgaaag
gttactgaac
aaagcggatt
agtccggtga

ly Thr Leu

Ser Gln

Gln Ala
45
Val Pro
60
eu Thr Ile
75
ln Gln Tyr

ly

ly

gcccgggcega
cttggtatca
gggctaccgg
ccattacaag
tcctggcgaa
ccagcgtgac
aaagcgggac
tgcagtggaa
aggatagcaa
atgaaaaaca
caaagagctt

Leu
15
Val

Ser

Ser
30
Pro Arg

Ala Arg

Thr Ser

80
Ser
95

Tyr

Ser
Gly
Leu
Phe
Leu

Phe

aaccgcgacce
gcagaaaccg
cgttccggceg
tctgcagccg
aacctttggt
ggtggcggca
cgcgagtgtt
agtggataac

‘agatagtacg

taaagtgtat
taaccgeggce
666

Pro Gly

Ser Asn
Leu Ile
Ser Gly
Gln Pro

Leu Ala

Gly
Vai
Lys

135
Arg

Asn

Thr Gln Leu Glu Ile Lys

105
Ala Ala
120

Ser

Pro Ser Val Phe
125
Thr Ala Ser Val
140
Lys Val Gln Trp
155
Gln Glu Ser Val Thr

Gly
Glu Ala

Ser

110

Arg

Ile

Val

Lys

Glu

Thr
Phe
Cys
Val

160
Gln

Val
Pro
Leu
Asp

Asp

Ala
Pro
Leu
Asn

Ser

Ser

Lys

Thr

170

Leu Ser
185

Val Tyr

200

Lys Ser

215

09

ADN
Homo sapiens

tggttcagag
cgagcggttt
gcctggaatg
ttaaaggtcg
atagcctgeg
gcaaagcact
aaggcccgag
caacgagcgg
ttaccgtgag
tgcaatcgag
gtacacagac
gcgtggaacc
gcttcctgceca
gcctggagta
tgcaacagtt
ttgcgatttt
tgctcgccaa
aaaaagaaga
gcecgecattcet
gcgtggaaat

3

PRT

cggtggcgge
tatgtttegt
ggtgagcagc
ttttaccatt
cgcggaagac
ggattattgg
cgcgagcacc
tggcaccgcg
ctggaacagc
cggcctgtac
ctatatttgt
gaagagctgc
acgtagcagt
ctgcctgaag
ccagaaagaa
tcgccaagat
cgtgtaccat
ttttacccge
ccattatctg
tctgcgcaac

Asn Thr Leu Thr

Ala Cys Glu Val
205
Phe Asn Arg Gly

220

ccggtgaaac
gcgtatagca
attagcagca
tctegtgaca
accgcggtgt
ggtcagggca
aaaggcccga
gctctgggct
ggtgcgttga
tcactgagca
aacgtgaacc
ggttctgcac
aactttcaga
gatcgcatga
gatgcggcge
agtagtagca
cagattaacc
ggcaaactga
aaagccaaag
ttttatttta

175
Leu
190
Thr

Glu

caggtggcag
tgaactgggt
gtggccgcta
atgcgaaaaa
actactgtgc
ccctggtgac
gcgtgtttce
gcctggtgaa
cgagtggtgt
gcgtggttac
acaagccttce
cagctcctgg
gccagaagct
actttgatat
tgaccattta
ccggctggaa
acctgaagac
tgagcagcct
agtattccca
ttaaccgcct

-08-

Ser

Lys Ala

Gln Gly

cctgcgtctg
gcgccaggceg
tattcattat
cagcctgtat
gcgcgaaacc
cgtgagcagce
gctggcacct
agattatttc

gcataccttt-

ggtcccgagce
gaacacgaaa
atcttcatac
gttatggcaa
tccggaagaa
tgaaatgctg
cgaaaccatt
cgtgctggaa
gcatctgaaa
ctgtgcttgg
gaccggctat
1209

60
120
180
240
300
360
420
480
540
600
660

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200



<213>
<400>
Asn
1
Gly

75

Homo sapiens

Gln Val Gln Leu Val

5

Ser Leu Arg Leu Ser

20

Tyxr
35

Val
50

Val
65
Leu

Ala
1
Gly
115
Thr Lys
130

Ser

Thr Ser Gly

145
Pro Glu Pro

Val His Thr

1

Ser. Ser Val

195

Ile Cys Asn

210

Val Glu
225

Asn Leu

Pro

Leu

Leu Leu Trp
2

Met Asn Phe

275
Lys Glu Asp
290

Ala Ile Phe

305

Val Glu Asn

Thr Val Leu
3
Leu Met Ser
355
Tyr Leu Lys
370
Val Glu
385
Leu Arg
<210>
<211>
<212>
<213>
<400> 76
gatatcgttce
ctgagctgcce
ggtcaggccc
cgctttagtg
gaagattttg
cagggcaccc
cccagcegtgt
gtgtgcctgt
gcattgcaga
tacagcttga
gcatgcgaag
gaatgc
<210>
<211>
<212>
<213>
<400>

Ile

Asn
76

77

77

Ser Met Asn Trp Val
Ser Ser Ile Ser Ser

Lys Gly Arg Phe Thr

70

Gln Met Asn Ser Leu

85

Arg Glu Thr Val Met

00

Thr Leu Val Thr Val

Gly Pro Ser

Gln Ser

34178

Gly Gly Gly

10

Ala
25
Gln

Cys

Arg
40
Ser Gly
55

Ile Ser

Arg Ala

Ala Ser Gly

Ala Pro Gly
45
Tyr Ile
60
Arg Asp Ala
75
Glu Asp Thr

Arg

90

Ala Gly

105
Ser Ser
120

Val

135

150

Val Thr Val

165
Phe Pro
80
Val Thr

Val Asn

Gly Thr Ala

Ala
Val

His

Ala

Ser

Lys Ala Leu

Ala Ser Thr
125

Phe Pro Leu Ala Pro

140

Leu Gly Cys Leu Val

155

Trp Asn Ser Gly Ala

170

Val Leu
185
Pro Ser
200

Lvs Pro

215

Lys Ser
230
Gly Phe
245
Gln Leu
60
Asp Ile

Ala Ala

Cys
Leu
Asn
Pro

Leu

Gly Ser

Gln Arg

Gln Ser Ser
Ser Leu
205
Asn Thr
220
Alz Pro Ala
235
Ser Ser Asn

Ser

Ser

250

Gly Arg
265
Glu Glu
280

Thr Ile

295

Arg Gln
310

Leu Leu Ala

325

Glu
40

Ser

Ala

Asp

Glu Lys
Leu His

Lys Glu

Ser Ser

Asn Val

Leu Glu Tyr

Ile Lys Gln
285
Glu Met
300
Ser Thr Gly
315
Tyr His

Tyr

Gln

330

Glu
345
Lys

Leu

Leu
360

Tyr Ser

375

Leu
390

666
ADN
Homo sapiens

tgacccaatc
gcgecgagceca
cgcgcctget
gcagtcgcag
cgacctatta
agctggaaat
ttatttttce
tgaacaactt
gcggcaacag
gcaacactct
ttacgcatca

222
PRT
Homo sapiens

Arg Asn Phe

tcecgggtacg
aagcgtgggt
gatctatggg
cggcaccgat
ttgccagcaa
taaacgcacc
tcccagtgat
ctatcctege
tcaggaaagc
gaccctgagt
ggggctgage

Lys Glu Asp

Arg Tyr Tyr

365

His Cys Ala
380

Tyr Phe Ile Asn Arg

395

ctgagcctga
tctaatctgg
gcgagcacgg
tttaccctga
tattatagct
gtggcggcac
gaacagctga
gaagcgaaag
gttactgaac
aaagcggatt
agtccggtga

Asp Ile Val Leu Thr Gln Ser Pro Gly Thr Leu

1

5

1

0

Glu Thr Ala Thr Leu Ser Cys Arg Ala Ser Gln
20

25

Val
15
Met

Pro Lys

Phe Phe
30
Lys

Gly Leu

His Tyr Ala
Ser
80

Tyr

Lys Asn

Ala Val
95
Asp Tyr
110

Lys

Trp

Gly Pro

Ser Ser

Lys Asp

160

Leu Thr
175

Gly Leu

190

Gly

Tyr

Thr Gla

Lys Val Asp
Ser
240

Ser

Pro Gly

Phe Gln
255
Cys Leu
270
Leu

Lys

Gln Gln

Leu Gln Asn
Glu
320
Asn His
335

Thr Arg

Trp Asn

Ile

Phe
350
Gly Arg Ile

Trp Thr Ile
Leu Thr
400

gccecgggcega
cttggtatca
gggctaccgg
ccattacaag
tcctggcgaa
ccagcgtgac
aaagcgggac
tgcagtggaa
aggatagcaa
atgaaaaaca
caaagagctt

Ser Leu Ser
15

Ser Val Gly

30

-90-

Pro Gly

Ala

Glu Trp

Asp Ser

Leu Tyr

Tyr Cys

Gly Gln

Ser Ala

Lys Ser

Tyr Phe

Ser

Lys
Ser

Gln Lys

Asp Arg

Phe Gln

Ile Phe

Thr Ile

Leu Lys

Gly Lys

Leu His

Val Arg

Gly Tyr

aaccgcgacce
gcagaaaccg
cgttccggeg
tctgcageceg
aacctttggt
ggtggcggca
cgcgagtgtt
agtggataac
agatagtacg
taaagtgtat
taaccgcggc

666

Pro Gly

Ser Asn

60
120
180
240
300
360
420
480
540
600
660



34178

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu
35 40 45
Tyr Gly Ala Ser Thr Gly Ala Thr Gly Val Pro Ala Arg Phe
50 55 60
Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile Thr Ser Leu
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Tyr Ser Phe
85 90 95
Lys Thr Phe Gly Gln Gly Thr Gln Leu Glu Ile Lys Arg Thr
100 105 110
Ala Pro Ser Val Thr Val Ala Ala Pro Ser Val Phe Ile Phe
115 120 125
Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys
130 135 140
Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val
145 150 155 160
Ala Leu Gln Ser Gly Asm Ser Gln Glu Ser Val Thr Glu Gln
165 170 175
Lys Asp Ser Thr Tyr Ser Leu Ser Asn Thr Leu Thr Leu Ser
180 185 190
Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His
195 200 205
Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215 220
<210> 78
<211> 1209
<212> ADN
<213> Homo sapiens
<400> 78
caagttcagc tggttcagag cggtggcggc ccggtgaaac caggtggcag
tcctgegegg cgagceggttt tatgtttcgt gecgtatagca tgaactgggt
ccgggcaaag gcctggaatg ggtgagcagc attagcagca gtggccgcta
gccgacagtg ttaaaggtcg ttttaccatt tctcgtgaca atgcgaaaaa
ctgcaaatga atagcctgcg cgcggaagac accgcggtgt actactgtge
gtgatggcgg gcaaagcact ggattattgg ggtcagggca ccctggtgac
gcgagcacca aaggcccgag cgcgagcacc aaaggcccga gcgtgtttcec
agttcgaaat caacgagcgg tggcaccgcg gctctggget gectggtgaa
ccggaacctg ttaccgtgag ctggaacagc ggtgcgttga cgagtggtgt
cccgecagttc tgcaatcgag cggcctgtac tcactgagca gecgtggttac
agtagcctgg gtacacagac ctatatttgt aacgtgaacc acaagccttc
gttgacaaac gcgtggaacc gaagagcagc ggttctgcac cagctcctgg
aacctgctgg gcttcctgca acgtagcagt aactttcaga gccagaagct
ctgaacggcc gcctggagta ctgcctgaag gatcgcatga actttgatat
attaaacagc tgcaacagtt ccagaaagaa gatgcggcgc tgaccattta
caaaacattt ttgcgatttt tcgccaagat agtagtagca ccggctggaa
gtggaaaacc tgctcgccaa cgtgtaccat cagattaacc acctgaagac
gaaaaactgg aaaaagaaga ttttacccgc ggcaaactga tgagcagcct
cgctattatg gccgcattct ccattatctg aaagccaaag agtattccca
accattgttc gecgtggaaat tctgcgcaac ttttatttta ttaaccgcect
ctgcgcaac
<210> 79
<211> 403
<212> PRT
<213> Homo sapiens
<400> 79
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Pro Val Lys Pro
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Met Phe Arg
20 25 30
Ser Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu
35 40 45
Ser Ser Ile Ser Ser Ser Gly Arg Tyr Ile His Tyr Ala Asp
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr
85 90 95
Ala Arg Glu Thr Val Met Ala Gly Lys Ala Leu Asp Tyr Trp
100 105 110
Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro
115 120 125
Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser
130 135 140
Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp
145 150 155 160
Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr
165 170 175
Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr

-100-

Leu Ile

Ser Gly

Gln Pro

Leu Ala

Val Ala

Pro Pro

Leu Leu

Asp Asn

Asp Ser

Lys Ala

Gln Gly

cctgegtcetg
gcgeccaggceg
tattcattat
cagcctgtat
gcgcgaaacc
cgtgagcagc
gctggcacct
agattatttc
gcataccttt
ggtcccgagce
gaacacgaaa
atcttcatac
gttatggcaa
tccggaagaa
tgaaatgctg
cgaaaccatt
cgtgctggaa
gcatctgaaa
ctgtgcttgg
gaccggctat
1209

Gly Gly

Ala Tyr
Trp Val

Ser Val

Leu Tyr
Tyr Cys
Gly Gln
Ser Ala
Lys Ser
Tyr Phe
Ser Gly

Ser Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200



1

Ser Ser Val
195
Ile Cys Asn
210

Val Glu
225
Asn

Pro

Leu Leu

Leu Leu Trp
2
Asn Phe
275
Glu Asp
290
Ile Phe

Met
Lys

Ala
305
Val Glu Asn
Thr Vval Leu
3
Met Ser
355
Tyr Leu Lys
370
Val Glu Ile
385
Leu Arg Asn
<210> 80
<211>
<212>
<213>
<400> 80
gatatcgttc
ctgagctgcc
ggtcaggccc
cgctttagtg
gaagattttg
cagggcaccc
cccagcgtgt
gtgtgccetgt
gcattgcaga
tacagcttga
gcatgcgaag
gaaagc

Leu

80

Val Thr Val

Val Asn His
215
Lys Ser Ser

230
Gly Phe
245
Gln Leu
60
Asp Ile

Ala Ala

Arg Gln
310
Leu Leu
325
Glu Glu
40
Ser Leu

Ala Lys

Leu Arg
390

666
ADN
Homo sapiens

tgacccaatc
gcgcgagceca
cgcgcectgcet
gcagtcgcag
cgacctatta
agctggaaat
ttatttttcc
tgaacaactt
gcggcaacag
gcaacactct
ttacgcatca

Leu
Asn
Pro
Leu
295
Asp
Ala
Lys
His
Glu

375
Asn

185
Pro Ser Ser Ser
200
Lys Pro Ser Asn
Ser Ala Pro

235
Arg Ser Ser

250
Gly Arg Leu Glu

265
Glu Glu Ile Lys
280
Thr

Gly

Gln

Ile Tyr Glu

Ser Ser Thr
315

Val Tyr His
330

Glu Lys

345

Leu Lys Arg

360

Tyr Ser His

Ser
Asn
Leu Glu
Tyr
Cys

Phe Tyr Phe Ile
395

34178

190
Leu Gly
205
Thr

Thr Gln

Lys Val Asp

220

Ala Pro Gly Ser

240
Gln Ser
255

Leu Lys

Asn Phe

Tyr Cys
270
Gln Leu Gln Gln
285

Met Leu Gln Asn

300

Asn Glu
320

Asn His

335

Thr Arg

Gly Trp

Gln Ile
Phe
350
Gly

Asp

Tyr
365
Ala Trp

Arg Ile

Thr Ile

380

Leu Thr
400

Asn Arg

tccgggtacg
aagcgtgggt
gatctatggg
cggcaccgat
ttgccagcaa
taaacgcacc
tcccagtgat
ctatcctcge
tcaggaaagc
gaccctgagt
ggggctgage

ctgagcctga
tctaatctgg
gcgagcacgg
tttaccctga
tattatagct
gtggcggcac
gaacagctga
gaagcgaaag
gttactgaac
aaagcggatt
agtccggtga

gccegggcega
cttggtatca
gggctaccgg
ccattacaag
tcctggcgaa
ccagcgtgac
aaagcgggac
tgcagtggaa
aggatagcaa
atgaaaaaca
caaagagctt

Tyxr

Lys Arg

Ser Tyr

Gln Lys

Asp Arg

Phe Gln

Ile Phe

Thr

Leu Lys

Gly Lys

Leu His

Val Arg

Gly Tyr

aaccgcgacc
gcagaaaccg
cgttccggeg
tctgcagccg
aacctttggt
ggtggcggca
cgcgagtgtt
agtggataac
agatagtacg
taaagtgtat
taaccgcggce

666

<210>
<211>
<212>
<213>
<400>

Asp
1
Glu
Leu
Tyr
Ser
65
Glu
Lys
Ala
Ser
Asn
145
Ala
Lys

Asp

Ile
Thr
Ala
Gly
50

Arg
Asp

Thr

Pro

81

222

PRT

Homo sapiens

81

Val Leu Thr Gln

5
Ala Thr Leu Ser
20

Trp Tyr Gln Gln

35

Ala Ser Thr Gly
55

Ser Gly Thr Asp

70
Phe Ala Thr Tyr
85
Phe Gly Gln Gly
100
Ser Val Thr Val

115

Asp

130

Asn
Leu
Asp

Tyr

Glu Gln Leu Lys
135
Tyr Pro Arg
150
Ser Gly Asn
165
Ser Thr Tyr Ser
180

Glu Lys His Lys

Phe

Gln

195
Leu Ser Ser Pro Val Thr

210

<210>

215
82

Ser
10
Cys
25
Lys
40
Ala
60
Phe
75
Cys Gln Gln
90
Thr Gln Leu Glu
105
Ala Ala Pro Ser
120
Ser Gly Thr Ala
140
Glu Ala Lys Val
155
Ser Gln Glu Ser
170
Leu Ser Asn Thr
185
Val Tyr Ala Cys
200

Tyr

Pro Gly Thr Leu
Arg Ala Ser Gln
Pro Gly Gln Ala
Thr Gly Val Pro
Thr Leu Thr Ile
Tyr
Ile

Val

Gln
Val
Leu

Glu

Ser

Ser
30
Pro
45
Ala

Thr
Tyr
Lys

110

Phe
125

Ser Val

Trp
Thr

Thr
190

val

205

Lys Ser Phe Asn Arg Gly

220

Leu
15
Val
Arg
Arg
Ser
Ser
95
Arg
Ile
Val
Lys
Glu
175
Leu

Thr

Glu

17

-101-

Ser
Gly
Leu
Phe
Leu
80
Phe
Thr
Phe
Cys
val
160
Gln
Ser
His

Ser

Pro
Ser
Leu
Ser
Gln
Leu
Val
Pro
Leu
Asp
Asp
Lys

Gln

Gly
Asn
Ile
Gly
Pro
Ala
Ala
Pro
Leu
Asn
Ser
Ala

Gly

60
120
180
240
200
360
420
480
540
600
660



<211>
<212>
<213>
<400> 82
gaggtgcagc
tcctgcacag
ccagggaagg
gcggactctg
ctgcaaatga
ggttactacg
acattggccg
acctctgagg
acggtgtcgt
cagtcctcag
acccagacct
gttgagccca
agccgcctgt
acctatcagg
aacccacaga
acccaacaga
ctggaaccgg
gactctaacg
cgtctggagg
gacaccaatt
cgtaaagaca
ggctcctgeg
<210> 83
<211>
<212>
<213>
<400>
Glu

1
Ser

83

1275
ADN
Homo sapiens

tggtgcagtc
cctctggatt
gcctggagtg
tcaggggccg
acagtctgag
gtatggacgt
cctccaccaa
gcacagcggc
ggaactcagg
gactctactc
acatctgcaa
aatcttgtgg
tcgataacgc
agtttgagga
cgagcctgtg
agtctaacct
ttcaatttct
tgtatgacct
acggctctcc
ctcacaacga
tggataaagt
gctte

425
PRT
Homo sapiens

Val Gln Leu Val Gln

5

Leu Arg Leu Ser Cys

20

Ala Met His

35
Gly Ile
50

Gly Arg

Ser

Arg
65
Leu Gln Met
Ala
1
Val Thr
115
Ser Val
130
Ala Ala

Leu

Pro

Thr

Trp
Ser

Phe
70

Asn
85

Arg Asp Tyr Gly Tyr

00

Val Ser Ser

Phe Pro Leu

Val Arg
Trp Asn
Thr Ile

Ser Leu

tgggggaggc
cacctttgat
ggtctcaggt
attcaccatc
aactgaggac
ctggggccaa
gggcccatcg
cctgggctgce
cgccctgacce
cctcagcagc
cgtgaatcac
ttctgcacca
gatgctgcge
agcgtacatc
ctttagcgaa
ggaactgctg
gcgtagcegtg
gctgaaagat
acgtaccggc
tgatgcgctg
tgaaacgttc

Ser Gly G

10
Ala S
25

Ala P

Thr

Gln
40
Gly Gly S
55

Ser

Thr G
90

Tyr Gly M
105

Ser Ala T

120

Ala Pro S

Arg

135

Leu Gly Cys Leu Val Lys

34178

ttggtacagc
gattatgcca
attagttgga
tccagagaca
acggccgtct
ggaaccctgg
gtcttcccce
ctggtcaagg
agcggcgtgce
gtggtgaccg
aagcccagca
gctcctggat
gcccaccgcec
ccgaaggaac
tctatccecga
cgtatctctc
tttgcgaact
ctggaagaag
cagatcttta
ctgaaaaact
ctgcgcattg

ly Gly Leu
er Gly Phe

ro Gly Lys

ctggcaggtc
tgcactgggt
atggtggtag
acgccaagaa
attactgtgc
tcaccgtctc
tggcaccctce
actacttccc
acaccttccc
tgccctcecag
acaccaaggt
cttttccgac
tgcatcaact
agaaatattc
cccecgtceccaa
tgctgctgat
ctctggtgta
gcatccaaac
aacagaccta
atggcctgcet
ttcagtgccg

Gln
15
Phe

Leu

45

er Val Val
60

Arg Asp Asn Ala

75
lu Asp Thr
et Asp Val

hr Leu Ala

Ala

Asn

80
Ala Val
95
Trp Gly
110

Ala Ser

125

er Ser Lys
140

Asp Tyr

145
Thr

Pro
Thr
Asn
Ser
225
Ser
Leu
Glu
Ser
Ser
305
Leu
Tyr
Glu

Thr

Val Ser Trp

165

Ala Val Leu
180
Val Pro Ser
195
His Lys Pro

210

Cys Gly Ser

Arg Leu Phe

245
Ala Phe Asp

260
Gln Lys Tyr
275
Glu Ser Ile

290
Asn Leu Glu

Glu Pro Val

325

Gly Ala Ser
340
Gly Ile Gln
355

Gly Gln Ile Phe Lys Gln Thr Tyr Ser Lys Phe
370

150
Asn Ser

155
Gly Ala Leu Thr
170
Ser Gly Leu
185
Leu Gly Thr
200
Thr

Ser

Gln Ser Tyr Ser

Ser Ser Gln Thr

Ser Asn

215

Ala Pro
230

Asp Asn

Lys Val Asp Lys
220
Pro Gly Ser Phe
235
Met Leu Arg Ala

250
Gln Glu Phe Glu Glu
265
Leu Gln Asn Pro Gln
280
Pro Ser Asn Arg Glu
300
Arg Ile Ser Leu Leu
315
Leu Arg Ser Val Phe
330
Asn Val Tyr Asp Leu
345
Met Gly Arg Leu Glu
360 36

Ala
Ala
Thr Tyr
Ser Phe
Pro Thr

295
Leu Leu

310

Gln Phe

Asp Ser

Thr Leu

375 380

Ser Thr

Phe Pro

160
Val His
175

Ser

Gly
Leu Ser
190
Tyr

Ile Cys

205

Arg Val Glu

Thr Ile
240
Leu

Pro
His Arg
255
Ala Tyr
270
Thr

Ser Leu

285

Glu Thr Gln

Ile Gln
320

Ser

Leu
Ala Asn
335
Leu Lys
350
Asp
5

Asp
Gly Ser

Asp Thr

-102-

Pro

Asp

Asp
Ser
Tyr
Gln
Thr
Ser

Glu

cctgagactc
ccggcaagct
cgtagtctat
ctccctgtat
gagagattac
ctcatcggcce
ctccaagagc
cgaaccggtg
ggctgtccta
cagcttgggce
ggacaagaga
cattccgctg
ggcctttgat
ttttctgcag
ccgcgaagaa
tcaatcctgg
tggcgcgtcet
tctgatgggce
tagcaaattt
gtattgcttc
ttcecgtggag

1275

Gly Arg

Asp Tyr
Trp Val
Ser Vval
Leu Tyr
Cys
Thr
Gly
Gly

Pro Val

Thr
Val
Asn
Pro
Pro
His
Pro
Cys
Gln
Ser
Leu
Leu
Pro

Asn

Phe
Val
Val
Lys
Leu
Gln
Lys
Phe
Lys
Trp
Val
Glu
Arg

Ser

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



34178

His Asn Asp Asp Ala Leu Leu Lys Asn Tyr Gly Leu Leu Tyr Cys Phe

385 390 395 400
Arg Lys Asp Met Asp Lys Val Glu Thr Phe Leu Arg Ile Val Gln Cys
405 410 415
Arg Ser Val Glu Gly Ser Cys Gly Phe
420 425
<210> 84
<211> 648
<212> ADN
<213> Homo sapiens
<400> 84
gatattgtga tgacccagtc tccatcttcc gtgtctgcat ctgttggaga cagagtcacc 60
atcacttgtc gggcgagtca gaatattggc agctggttag cctggtatca gcagaaacca 120
ggtaacgcce ctaagttgtt gatctataga gcatccaatt tgcgaagtgg ggtcccatca 180
aggttcagcg gcagtggctc tgggacagat ttcactctta ccatcagcag cctgcagcect 240
gaagatttcg caacttactt ttgtcaacag gctaccattt tccctctcac tttecggcgga 300
gggacccggg tggatatcaa acgttctaga gctgtggctg caccatctgt cttcatcttce 360
ccgccatctg atgagcagtt gaaatctgga actgcctctg ttgtgtgect gctgaataac 420
ttctatccca gagaggccaa agtacagtgg aaggtggata acgccctcca atcgggtaac 480
tcccaggaga gtgtcacaga gcaggacagc aaggacagca cctacagcct cagcaacacc 540
ctgacgctga gcaaagcaga ctacgagaaa cacaaagtct acgcctgcga agtcacccat 600
cagggcctga gttcgcccgt cacaaagagce ttcaacaggg gagagtgt 648
<210> 85
<211> 216
<212> PRT
<213> Homo sapiens
<400> 85
Asp Ile Val Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asn Ile Gly Ser Trp
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Asn Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Arg Rla Ser Asn Leu Arg Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Phe Cys Gln Gln Ala Thr Ile Phe Pro Leu
85 90 95
Thr Phe Gly Gly Gly Thr Arg Val Asp Ile Lys Arg Ser Arg Thr Val
100 105 110
Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys
115 120 125
Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg
130 135 140
Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn
145 150 155 160
Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser
165 170 175
Leu Ser Asn Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys
180 185 190
Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr
195 200 205
Lys Ser Phe Asn Arg Gly Glu Cys
210 215
<210> 86
<211> 1275
<212> ADN
<213> Homo sapiens
<400> 86
gaggtgcagc tggtgcagtc tgggggaggc ttggtacagc ctggcaggtc cctgagactce 60
tcctgcacag cctctggatt cacctttgat gattatgcca tgcactgggt ccggcaagcet 120
ccagggaagg gcctggagtg ggtctcaggt attagttgga atggtggtag cgtagtctat 180
gcggactctg tcaggggccg attcaccatc tccagagaca acgccaagaa ctccctgtat 240
ctgcaaatga acagtctgag aactgaggac acggccgtct attactgtgc gagagattac 300
ggttactacg gtatggacgt ctggggccaa ggaaccctgg tcaccgtctc ctcatcggcc 360
acattggccg cctccaccaa gggcccatcg gtcttcecccce tggcaccctce ctccaagagce 420
acctctgagg gcacagcggc cctgggctgc ctggtcaagg actacttccc cgaaccggtg 480
acggtgtcgt ggaactcagg cgccctgacc agcggcgtgc acaccttccc ggctgtcecta 540
cagtcctcag gactctactc cctcagcagc gtggtgaccg tgccctccag cagcttggge 600
acccagacct acatctgcaa cgtgaatcac aagcccagca acaccaaggt ggacaagaga 660
gttgagccca aatctagtgg ttctgcacca gctcctggat cttttccgac cattccgetg 720
agccgcctgt tcgataacgc gatgctgcgc gcccaccgcc tgcatcaact ggectttgat 780
acctatcagg agtttgagga agcgtacatc ccgaaggaac agaaatattc ttttctgcag 840
aacccacaga cgagcctgtg ctttagcgaa tctatcccga ccccgtccaa ccgcgaagaa 900
acccaacaga agtctaacct ggaactgctg cgtatctctc tgctgctgat tcaatcctgg 960
ctggaaccgg ttcaatttct gcgtagcgtg tttgcgaact ctectggtgta tggcgegtct 1020
gactctaacg tgtatgacct gctgaaagat ctggaagaag gcatccaaac tctgatgggc 1080

-103-



cgtctggagg acggectctcc acgtaccggc cagatcttta
gacaccaatt ctcacaacga tgatgcgctg ctgaaaaact
cgtaaagaca tggataaagt tgaaacgttc ctgcgcattg

ggctcctgeg gette

<210>
<211>
<212>
<213>
<400>
Glu Val
1
Ser

87
425
PRT

87
Gln

Leu Arg

Homo sapiens

Leu Val Gln
5
Leu Ser Cys

20

Ala His
35
Ile

Met
Ser Gly
50

Arg Gly
65
Leu

Arg

Gln Met

Ala Arg Asp

Trp Val Arg

Ser Trp Asn
55
Phe Thr Ile
70
Asn Ser Leu
85
Tyr Gly Tyr

100

Val Thr
115

Ser Val

130

Thr Ala Ala

145

Thr Val Ser

Leu

Pro

Pro Ala Val

Val Ser Ser

Phe Pro Leu
135
Leu Gly Cys
150
Trp Asn Ser
165

Leu Gln Ser

180

Thr Val Pro
195
Asn His Lys
210
Ser Ser Gly
225
Ser Arg Leu

Ser Ser Ser
Asn
215

Pro

Pro Ser

Ala
230

Phe Asp Asn
245

Ser

Ser

Thr
25
Gln
40
Gly

Ser
Arg
Tyr
105
Sexr
120
Ala
Leu
Gly
Ser
185
Leu
200
Thr
Ala

Ala

Gly Gly
Ala Ser
Ala Pro
Gly Ser
Arg Asp
Thr Glu Asp Thr
Gly
Ala
Pro
Val
Ala Leu Thr Ser
Gly Leu Tyr Ser
Gly Thr Gln Thr
Lys Val Asp Lys
Pro Gly Ser Phe

Met Leu Arg Ala

34178

Gly Leu Val
10
Thr
30
Gly Lys Gly
45
Val Vval
60
Asn Ala
75

Gly Phe

Tyr
Lys

Ala
90
Met Asp Val Trp
110
Thr Leu Ala Ala
125
Ser Ser Lys Ser
140
Lys Asp Tyr
155

Phe

Gly

170

Leu
190

Tyr

205

Arg

220

Pro

235

His

250

Gln
15
Phe

Pro
Asp
Leu Glu
Ala Asp
Ser

80
Tyr

Asn

Vval
95
Gly Gln

Ser Thr

Thr Ser
Glu
160
His

Pro

Val
175
Ser Ser

Ile Cys

Val
Ile

240
Leu

Thr

Arg
255

Glu F

aacagaccta tagcaaattt
atggcctgct gtattgcttce
ttcagtgccg ttccgtggag

1275

Gly Arg

Asp Tyr
Trp Val
Ser Val
Leu Tyr
Thr
Gly
Gly
Val
Phe
Val
Val
Lys
Pro I

His Gln

Leu Ala Phe Asp
260
Glu Gln Lys Tyr
275
Ser Glu Ser Ile
290

Ser Asn Leu Glu
305

Leu Glu Pro Val

Thr

Ser

Pro

Leu

Tyr
Phe

Thr
295

Leu

310

Gln Phe

Gln Glu Phe
265

Leu Gln Asn

280

Pro Ser Asn

Arg Ile Ser
315

Glu Glu
Pro Gln

Arg Glu

300

Leu Leu

Ser Val Phe

Ala
270
Thr

Tyr Ile

Ser Leu
285
Glu Thr

Leu Ile

Ala Asn

Pro
Cys
Gln
Ser

Leu

Lys
Phe
Lys
Trp

Val

Tyr
3

Gly Ile
355

Thr Gly Gln
370

His Asn Asp

385

Arg Lys Asp

Glu

Arg Ser Val

4
<210> 88
<211>
<212>
<213>
<400> 88
gatattgtga
atcacttgtc
ggtaacgccc
aggttcagcg
gaagatttcg
gggacccggg
ccgccatctg
ttctatccca
tcccaggaga
ctgacgctga

325

Gly Ala Ser Asp Ser

40

Gln Thr Leu

Ile Phe Lys

Leu Arg

330

Asn Val

345
Met Gly
360

Gln Thr

375

Asp Ala Leu

390

Met Asp Lys

405

Glu Gly Ser

20

648
ADN
Homo sapiens

tgacccagtc
gggcgagtca
ctaagttgtt
gcagtggctc
caacttactt
tggatatcaa
atgagcagtt
gagaggccaa
gtgtcacaga
gcaaagcaga

Leu Lys

Val Glu

Tyr Asp Leu

Arg Leu Glu

335
Leu Lys
350
Asp

Gly Ser

365

Tyr Ser Lys
380
Asn Tyr Gly
395
Thr Phe Leu

410

Cys Gly

425

tccatcttece
gaatattggc
gatctataga
tgggacagat
ttgtcaacag
acgttctaga
gaaatctgga
agtacagtgg
gcaggacagc
ctacgagaaa

Phe

gtgtctgcat
agctggttag
gcatccaatt
ttcactctta
gctaccattt
gctgtggcetg
actgcctctg
aaggtggata
aaggacagca
cacaaagtct

Phe Asp Thr

Leu Leu Tyr

400
Ile Val
415

Arg

ctgttggaga
cctggtatca
tgcgaagtgg
ccatcagcag
tcecctctceac
caccatctgt
ttgtgtgcct
acgccctcca
cctacagcct
acgcctgcga

-104-

Leu Glu

Pro Arg

Asn Ser

Cys Phe

Gln

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagcect
tttcggcgga
cttcatcttc
gctgaataac
atcgggtaac
cagcaacacc
agtcacccat

1140
1200
1260

60
120
180
240
300
360
420
480
540
600



34178

cagggcctga gttcgccegt cacaaagagc ttcaacaggg gagagagt

1275

<210> 89
<211> 216
<212> PRT
<213> Homo sapiens
<400> 89
Asp Ile Val Gln Pro Glu Asp Phe Ala Thr Tyr Phe Cys Gln Gln Ala
1 5 10 15
Thr Ile Phe Pro Leu Thr Phe Gly Gly Gly Thr Arg Val Asp Ile Lys
20 25 30
Arg Ser Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser
35 40 45
Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn
50 55 60
Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala
65 70 75 80
Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys
85 90 95
Asp Ser Thr Tyr Ser Leu Ser Asn Thr Leu Thr Leu Ser Lys Ala Asp
100 105 110
Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu
115 120 125
Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Ser Met Thr Gln
130 135 140
Ser Pro Ser Ser Val Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr
145 150 155 160
Cys Arg Ala Ser Gln Asn Ile Gly Ser Trp Leu Ala Trp Tyr Gln Gln
165 170 175
Lys Pro Gly Asn Ala Pro Lys Leu Leu Ile Tyr Arg Ala Ser Asn Leu
180 185 190
Arg Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
195 200 205
Phe Thr Leu Thr Ile Ser Ser Leu
210 215
<210> 90
<211> 1275
<212> ADN
<213> Homo sapiens
<400> 90
caggtgcagc tggtgcagtc agggggaggc ctggtcaggc cgggggggtc cctgagactc
tcctgtgcag cctctggact catattcagt aattatagca tgaactgggt ccgccaggcet
ccggggaagg ggctggagtg ggtctcatca ataagtagtg ctggtagtta caaatactac
acagactcag tgaagggccg attcaccatc tccagagaca acgccaagaa gtcactgtat
ctgcaaatga acagcctgag agtcgacgac acggccgtct attactgtgce aagaggggac
tatgatacgg gcatggagcc ctggggccaa ggcaccatgg tcaccgtctc ctcatcggec
acattggccg cctccaccaa gggcccatcg gtcttcccce tggcaccctce ctccaagagce
acctctgggg gcacagceggce cctgggctge ctggtcaagg actacttccc cgaaccggtg
acggtgtcgt ggaactcagg cgccctgacc agcggcgtgc acaccttcece ggctgtccta
cagtcctcag gactctactc cctcagcagc gtggtgaccg tgccctccag cagcttgggce
acccagacct acatctgcaa cgtgaatcac aagcccagca acaccaagygt ggacaagaga
gttgagccca aatcttgtgg ttctgcacca gctcctggat cttttccgac cattccgetg
agccgectgt tcgataacge gatgctgcgc gcccaccgec tgcatcaact ggectttgat
acctatcagg agtttgagga agcgtacatc ccgaaggaac agaaatattc ttttctgcag
aacccacaga cgagcctgtg ctttagcgaa tctatcccga ccccgtccaa ccgcgaagaa
acccaacaga agtctaacct ggaactgctg cgtatctctc tgetgctgat tcaatcctgg
ctggaaccgg ttcaatttct gecgtagegtg tttgcgaact ctctggtgta tggcgegtet
gactctaacg tgtatgacct gctgaaagat ctggaagaag gcatccaaac tctgatgggce
cgtctggagg acggctctce acgtaccggc cagatcttta aacagaccta tagcaaattt
gacaccaatt ctcacaacga tgatgcgctg ctgaaaaact atggcctgct gtattgcttc
cgtaaagaca tggataaagt tgaaacgttc ctgcgcattg ttcagtgceg ttcegtggag
ggctcctgeg gcectte
<210> 91
<211> 425
<212> PRT
<213> Home sapiens
<400> 91
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val Arg Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Leu Ile Phe Ser Asn Tyr
20 25 30
Ser Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Ser Ile Ser Ser Ala Gly Ser Tyr Lys Tyr Tyr Thr Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Lys Ser Leu Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Val Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Gly Asp Tyr Asp Thr Gly Met Glu Pro Trp Gly Gln Gly Thr

-105-

648

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



100
Met Val Thr Val Ser Ser
115
Pro Ser Val Phe Pro Leu
130 135
Ala Ala Leu Gly Cys
150
Val Ser Trp Asn Ser
165
Ala Val Leu Gln Ser
180
Val Pro Ser
195
His Lys Pro
210
Cys Gly Ser

Thr
145
Thr

Ser Ser

Ser Asn
215
Pro

" Asn

Ala
230
Arg Leu Phe Asp Asn

245
Ala Phe Asp Thr Tyr
260
Gln Lys Tyr
275

Glu Ser

2590
Asn Leu

Ser
225
Ser

Leu

Glu Ser Phe

Ile Pro Thr
295
Leu Leu
310
Val Gln Phe
325
Gly Ala Ser Asp Ser
340
Gly Ile Glmn
355
Gly Gln
370
His Asn Asp
385

Arg Lys

Ser
Ser Glu
305
Leu Glu Pro
Tyr

Glu Thr Leu

Thr Ile Phe Lys
375

Ala Leu
390

Met Asp Lys
405

Val Glu Gly Ser
420

92

648

ADN

Asp
Asp
Arg Ser

<210>
<211>
<212>
<213> Homo sapiens
<400> 92

34178

105 110
Ala Thr Leu Ala Ala
125
Pro Ser Ser Lys Ser
140
Val Lys Asp Tyr Phe
155
Ala Leu Thr Ser Gly
170
Gly Leu Tyr Ser Leu
185 190
Leu Gly Thr Gln Thr Tyr
200 205
Thr Lys Val Asp Lys
220
Ala Pro Gly Ser Phe
235
Ala Met Leu Arg Ala
250
Gln Glu Phe Glu Glu
265
Gln Asn Pro Gln
285
Ser Asn Arg Glu
300
Ile Ser Leu Leu
315
Arg Ser Val Phe
330
Asn Val Tyr Asp Leu
345
Met Gly Arg Leu Glu
360 365
Gln Thr Tyr Ser Lys Phe
380
Leu Lys Asn Tyr Gly Leu
395
Val Glu Thr Fhe Leu Arg
410
Cys Gly Phe
425

Ser
120
Ala

Leu
Gly

Ser

Arg
Pro
His

Ala
270
Leu Thr
280
Pro Glu

Arg Leu

Leu Ala
Leu
350
Asp

Ser
Thr
Pro
Val
175
Ser
Ile
Val
Thr
Arg
255
Tyr
Ser
Thr
Ile
Asn
335
Lys
Gly
Asp

Leu

Ile
415

Thr
Ser
Glu
160
His
Ser
Cys
Glu
Ile
240
Leu
Ile
Leu
Gln
Gln
320
Ser
Asp
Ser
Thr
Tyr

400
Val

Lys
Glu
Pro
Thr
Val
Asn
Pro
Pro
His
Pro
Cys
Gln
Ser
Leu
Leu
Pro
Asn
Cys

Gln

Gly
Gly
Val
Phe
Val
Val
Lys
Leu
Gln
Lys
Phe
Lys
Trp
Val
Glu
Arg
Ser
Phe

Cvs

gagctcgagce
gtcaccatta
aaaccaggga
ccatcaaggt
caacctgaag
ggccagggga
ccgccatctg
ttctatccca
tcccaggaga
ctgacgctga
cagggcctga

tcgtgtcgac
cttgccgggce
aagcccctaa
tcagtggcag
attttgcaac
cccgagtcga
atgagcagtt
gagaggccaa
gtgtcacaga
gcaaagcaga
gttcgcecegt

gcagtctcca
aagtcagagc
gctcctgatce
tggttctggg
ttactactgt
aattaaacgt
gaaatctgga
agtacagtgg
gcaggacagc
ctacgagaaa
cacaaagagc

tcctecectgt
attagcaggt
tatggtgcat
acagacttca
caacagagtt
gctgtggctg
actgcctctg
aaggtggata
aaggacagca
cacaaagtct
ttcaacaggg

<210> 93

<211> 216

<212> PRT

<213> Homo sapiens

<400> 93

Glu Leu Val Ser Thr Gln

1 5
Asp Arg Val Thr Ile Thr
20

Asn Trp Tyr Gln Gln
35

Gly Ala Ser Arg Leu

50 55

Gly Ser Gly Thr Asp

70
Asp Phe Ala Thr Tyr
85
Phe Gly Gln Gly Thr
100

Ala Pro Ser Val Phe
115

Gly Thr Ala Ser Val

Leu
Tyr
Ser

65
Glu
Thr

Ala

Ser

‘'Ile Phe Pro

Pro Ser Ser Leu
10

Ala

Ser

Cys Arg Ser Gln
25

Lys Pro

40

Glu

Gly Lys Ala
45
Val Pro
60
Leu Thr Ile
75
Gln Gln
90
Val Glu
105

Ser Gly

Phe Thr

Tyr Cys Ser

Arg Ile Lys
Ser
125

Asn

Pro
120

Val Cys Leu Leu

ctgcatctgt
atttaaattg
ccagattaga
ctctcaccat
acagtacccc
caccatctgt
ttagtgtgcct
acgccctcca
cctacagcecct
acgcctgcga
gagagtgt

Ala
15
Ile

Ser Ser

Ser Ser
30
Pro

Lys Leu

Ser Arg Phe

Ser Leu
80
Thr

Asn

Ser
95
Ser

Tyr

Arg
110
Asp

Arg
Glu Gln

Asn Phe Tyr

106-

gggagacaga
gtatcagcag
aagtggggtce
caacagcctg
tctaactttt
cttcatcttc
gctgaataac
atcgggtaac
cagcaacacc
agtcacccat

Val Gly

Arg Tyr
Leu Ile
Ser Gly
Gln Pro
Pro Leu
Thr Val
Leu Lys

Pro Arg

60
120
180
240
300
360
420
430
540
600

648



34178

1275

130 135 140
Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn
145 150 155 160
Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser
165 170 175
Leu Ser Asn Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys
180 185 190
vVal Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr
195 200 205
Lys Ser Phe Asn Arg Gly Glu Cys
210 215
<210> 94
<211> 1275
<212> ADN
<213> Homo sapiens
<400> 94
caggtgcagc tggtgcagtc agggggaggc ctggtcaggc cgggggggtc cctgagactc
tcctgtgcag cctctggact catattcagt aattatagca tgaactgggt ccgccaggcet
ccggggaagg ggctggagtg ggtctcatca ataagtagtg ctggtagtta caaatactac
acagactcag tgaagggccg attcaccatc tccagagaca acgccaagaa gtcactgtat
ctgcaaatga acagcctgag agtcgacgac acggccgtct attactgtge aagaggggac
tatgatacgg gcatggagcc ctggggccaa ggcaccatgg tcaccgtctc ctcatcggcc
acattggccg cctccaccaa gggcccatcg gtctteccee tggcacccte ctccaagagce
acctctgggg gcacagcecggce cctgggctge ctggtcaagg actacttccc cgaaccggtg
acggtgtecgt ggaactcagy cgccctgacc agcggcgtge acaccttccc ggctgtccta
cagtcctcag gactctactce cctcagcagc gtggtgaccg tgccctccag cagcttgggce
acccagacct acatctgcaa cgtgaatcac aagcccagca acaccaaggt ggacaagaga
gttgagccca aatctagtgg ttctgcacca gctcctggat cttttecgac cattccgetg
agccgectgt tcgataacgce gatgctgcgc gcccaccgece tgcatcaact ggcctttgat
acctatcagg agtttgagga agcgtacatc ccgaaggaac agaaatattc ttttctgcag
aacccacaga cgagcctgtg ctttagcgaa tctatcccga ccccgtccaa ccgcgaagaa
acccaacaga agtctaacct ggaactgctg cgtatctctce tgctgctgat tcaatcctgg
ctggaaccgg ttcaatttct gcgtagegtg tttgcgaact ctctggtgta tggcgegtcet
gactctaacg tgtatgacct gctgaaagat ctggaagaag gcatccaaac tctgatgggce
cgtctggagg acggctctcce acgtaccggc cagatcttta aacagaccta tagcaaattt
gacaccaatt ctcacaacga tgatgcgctg ctgaaaaact atggcctget gtattgcette
cgtaaagaca tggataaagt tgaaacgttc ctgcgcattg ttcagtgccg ttccgtggag
ggctcctgcg gctte
<210> 95
<211> 425
<212> PRT
<213> Homo sapiens
<400> 95
Gln Val Gln Leu Val Gln Ser Gly Gly Gly Leu Val Arg Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Leu Ile Phe Ser Asn Tyr
20 25 30
Ser Met Asn Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Ser Ile Ser Ser Ala Gly Ser Tyr Lys Tyr Tyr Thr Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Lys Ser Leu Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Val Asp Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Gly ZAsp Tyr Asp Thr Gly Met Glu Pro Trp Gly Gln Gly Thr
100 105 110
Met Val Thr Val Ser Ser Ser Ala Thr Leu Ala Ala Ser Thr Lys Gly
115 120 125
Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Glu Gly
130 135 140
Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
145 150 155 160
Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
165 170 175
Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
180 185 190
Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val
195 200 205
Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys
210 215 220
Ser Ser Gly Ser Ala Pro Ala Pro Gly Ser Phe Pro Thr Ile Pro Leu
225 230 235 240
Ser Arg Leu Phe Asp Asn Ala Met Leu Arg Ala His Arg Leu His Gln
245 250 255
Leu Ala Phe Asp Thr Tyr Gln Glu Phe Glu Glu Ala Tyr Ile Pro Lys
260 265 270
Glu Gln Lys Tyr Ser Phe Leu Gln Asn Pro Gln Thr Ser Leu Cys Phe

275

280

285

-107-

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



Ser Glu

Ser Asn

305
Leu

Tyr

Glu

Thr Gly Gln Ile

His Asn Asp Asp

385

Arg Lys

Arg Ser

290

Glu
Gly

Gly

370

<210>
«<211>
<212>
<213>
<400>

gagctcgagce
gtcaccatta
aaaccaggga
ccatcaaggt
caacctgaag
ggccagggga
ccgccatctg
ttctatccca
tcccaggaga
ctgacgctga
cagggcctga

<210>
<211>
<212>
<213>
<400>

Glu
1

Asp
Leu
Tyr
Ser

65
Glu
Thr
Ala
Ser
Glu
145
Ser

Leu

Val

Leu Val Ser Thr
Arg Val Thr Tle
Asn Trp Tyr Gln

Gly

50

Gly
Asp
Phe
Ala

Gly Thr

130

Ala Lys
Gln Glu

Ser Asn

Ser Ile Pro Thr
295
Leu Glu Leu Leu
310
Pro Val Gln
325
Ala Ser Asp
340
Ile Gln
355

Phe
Ser

Thr Leu

Phe Lys
375
Ala Leu
390
Asp Met Asp Lys
405
Val Glu Gly Ser
420
96
648
ADN
Homo sapiens
96
tcgtgtcegac
cttgccggge
aagcccctaa
tcagtggcag
attttgcaac
cccgagtcga
atgagcagtt
gagaggccaa
gtgtcacaga
gcaaagcaga
gttcgececegt
97
216
PRT
Homo sapiens
97
Gln
5
Thr
20
Gln
35
Ala Ser Arg Leu
55
Ser Gly Thr Asp
70
Phe Ala Thr Tyr
85
Gly Glm Gly Thr
100
Pro Ser Val Phe
115
Ala Ser Val
135
Val Gln Trp
150
Ser Val Thr
165
Thr Leu Thr
180

Tyr Ala Cys Glu Val

195

Lys Ser Phe Asn Arg Gly

210

215

Pro
Arg
Leu
Asn
Met
360

Gln
Leu

Val

Cys

gcagtctcca
aagtcagagc
gctcctgatce
tggttctggg
ttactactgt
aattaaacgt
gaaatctgga
agtacagtgg
gcaggacagc
ctacgagaaa
cacaaagagc

Ser
Cys
Lys
40
Glu
Phe
Tyr
Arg
Ile
120
Val
Lys
Glu
Leu
Thr

200
Glu

34178

Ser Asn Arg Glu
300
Ile Ser Leu Leu
315
Arg Ser Val Phe
330

Val Tyr Asp Leu
345

Gly Arg Leu Glu

Glu Thr Gln

Leu Ile Gln
320
Ala Asn Ser
335
Leu Lys Asp
350
Asp Gly Ser

365

Thr Tyr Ser Lys
380
Lys Asn Tyr Gly
395
Glu Thr Phe Leu
410
Gly Phe
425

tccteccctgt
attagcaggt
tatggtgcat
acagacttca
caacagagtt
gctgtggctg
actgcctctg
aaggtggata
aaggacagca
cacaaagtct
ttcaacaggg

Pro Ser
10
Arg Ala

25
Pro Gly

Ser Leu
Ser Gln

Lys Ala

45

Val Pro

60

Thr Leu Thr

75

Cys Gln Gln
90

Glu Ile

Ser Gly
Ile
Ser
Val

105
Phe

Lys.

Pro Pro Ser

Phe Asp Thr

Leu Leu Tyr

400

Arg Ile Val
415

ctgcatctgt
atttaaattg
ccagattaga
ctctcaccat
acagtacccc
caccatctgt
ttgtgtgcct
acgccctcca
cctacagcct
acgcctgcga
gagagagt

Ala
15
Ile

Ser Ser

Ser Ser
30
Pro

Lys Leu

Ser Arg Phe
Leu
80

Thr

Asn Ser
Ser
95
Ser

Tyr

Arg
110
Asp

Arg

Glu Gln

125

Leu Leu Asn
140

Asp Asn Ala
155

Gln Asp Ser Lys
170

Ser Lys Ala Asp

185

His Gln Gly Leu

Cys

Val

Asn Phe Tyr

Gln Ser
160
Thr

Leu

Ser
175
Glu

Asp

Tyr
190
Ser

Lys

Ser Pro

205

Ser

-108-

Gln Lys

Ser Trp

Leu Val

Leu Glu

Pro Arg

Asn Ser

Cys Phe

Gln Cys

gggagacaga
gtatcagcag
aagtggggtc
caacagcctg
tctaactttt
cttcatcttce
gctgaataac
atcgggtaac
cagcaacacc
agtcacccat

Val Gly

Arg Tyr
Leu Ile
Ser
Gln
Pro
Thr
Leu
Pro
Gly Asn
Tyr Ser
His

Lys

Val Thr

€0
120
180
240
300
360
420
480
540
600

648





