; @\BCe3e85xxyL| (t|6BTn- 1 TN-H822 A Novel pol ypeptide and gene encodi ng
the same 5 Fi.eld of the Invention The present invention relates to a novel
human, nouse and rat pol ypeptide having a honology in the am no ﬁﬁig 5
sequence with chondronodulin-I (ChMI) that is known to have an erf 822 of
controlling the gromh and 10 differentiation of chondrocytes and

i nhi biting angi ogenesis, and a human, nouse and rat gene (he wmmmwmmmm"
referred to as "ChM L gene”) encodi ngptBey $8PEon 15 Backgrounmm

all the bones of mammals are forned through a nmechani sm cal |l ed
"endochondral bone formation” in which chondrocytes calcify via the growth
and differentiationat eneaf pARbeYte dd Rald WemeDlc3erb Wd R Horgmd t is
known 20 that a variety of hornones and growmh factors participate in this
series of process, including insulin-like growh factor (IGFl, |GF2),
fibrobl ast gromdéldact orh¢ FGryentiansform ng growh factor (TGF), growth
hor none and the i t a g in 25
addition to the abgggeg%rﬁgggg éﬁgen£§8 £§ %%éA{O % §°?a0|Puﬁg§és t he
growt h and di fm@m%ﬁtm@lbﬁtopowpﬁm@@gtb@vmgoehleqmongphys tResamOoomun. ,
175, STIOTT. 1894s Fus0DR30 FRLRNEnBMALLESULOND. (4TH080) chibED Ciby 1S
synt hesi zed as a type Il nenbrane protein_ 30 conprisin 34 am no acld

resi dues and, BPtR#VeI§RoRGFAEF oA ﬁﬁﬂé¥ﬁbé§n%rggés§¥ﬁ@thn@hda resul t that

t he C-tamﬁlna'dP@fét@ﬂtQQHﬁbhSbﬂgcﬂgﬁdﬁﬁbg e@caﬂdr9§hﬂyﬁéla%
extracellularl secreted, (H raki et al Bi ochem 260, 869-878,

1999). ChM I gbﬂ$?n%?b t 88438 FH@a@roﬂ?%S%faﬁﬁlFﬁ?eﬂeﬁﬁondrocytes but
potently pronntRsr@imaEagfyzaﬂesyeahesl5santhhB goheny éntsaihenthé

chondr ocyt es igﬁﬁgarose noue et al., Biochem Biophys. - 2 Res.
Commun. , 24l, 400, 1997). ChM I also pronpotes the growh of osteobl asts
(Mori et al., FEBS Letters, 406, 310-314, 1997). On the other hand, it has
| ong begr poingggk€ygu5@agr§ cartilage remains not only avascul ar but
resistant to infil tion of blood vessels. Hiraki et al. attenpted to
purify a growth i nihbneshgathcide PReHaEPAFMBLEORERI fAFMEE| FRXPYGM 2he

extr?pts of canéthagisnusallsgueenaddhbadLasUE68€deErnatLi B COAPYREEN
puriri catl on

chondrocytes calcify via the growth and differentiation
thereof, and are finally replaced with bone. It is known
20 that a variety of hormones and growth factors participate
in this series of process, including insulin-like growth
factor (IGFl, IGF2), fibroblast growth factor (FGF),
transforming growth factor (TGF), growth hormone and the
like. Hiraki et al. isolated ChM-I gene as a factor, in
25 addition to the above hormones and growth factors, that
facilitates the growth and differentiation of
chondrocytes (Biochem. Biophys. Res. Commun., 175, 971-
977, 1991, European Patent Publication No. 473080).
Human ChM-I is synthesized as a type II membrane protein
30 comprising 334 amino acid residues and, after
glycosylation, undergoes processing with a result that
the C-~terminal portion comprising 120 amino acid residues
are extracellularly secreted (Hiraki et al., Eur. J.
Biochem. 260, 869-878, 1999). ChM-I not only promotes
35 the growth of cultured chondrocytes but potently promotes
proteoglycan synthesis and the colony formation of

chondrocytes in agarose (Inoue et al., Biochem. Biophys.

*G00002*



10 thereof. As a result, it was found to be ChM1| (H raki et al., FEBS
Letters, 415, 32|-324, 1997, Hraki et al., J. Biol. Chem, 272,
3241 9- 32426, 1997). Generally, the cartilaginous tissue is characterized by
bei ng avascular, but in the replacenment to the bone tissue, it is 15
believed, infiltration of blood vessels #nko-the cartilagi nous tissue is
required. In the schedul ed regi on of vascul ar invasion, the hypertrophy of

cartil agi nous ﬁé§sucoﬁﬁdnth62@@|03559@6b0n19§7§artth§9§ Hﬁéélgreﬁse sPrior
to vascular invasion to ady for 20 tormng the prinmar Int o

ossi fication. ThetﬁﬁowEﬁlaﬁ RﬁE?%b%ﬁétﬁybﬁPf%oﬁﬁlElcarFﬁﬁﬁgéeéﬁﬁrﬁhe
subsequent ossﬂ@ﬁed3¢a¢Bnhage9appear the expression of ChM 1 dramatically

d Th | ft Ch
CSS{F?ZSZ speg?flg 6 ?ﬁ??e aP Q ﬁ@s Qgggug%?nCBP%PFﬁﬂeoFFth?E

resistants to vasnuihagenvamamns ﬁetdesmylhedsabmae but resbetaﬁvedothat

ChM 1 not onl e.gr nt i . d

cartil age buty Hﬁ?g@%gé%%g ?gfgr%ggtgéégggsblog%kgg%sgg ﬁh?%???ﬂg t he
growt h of vascupapuBbf¥ndogherthl igbibstimguEacthe é&presscoharn the
avascul ar Cartéﬁ@@@h@ﬂgaihée@1§a998ﬁr@H86e9£r§59§68§'89r£9%5?§n8§§'f'Ed

|l ayer prior to yascular invasion are in_good agreenent
bi functional eFt@tReof 2EAMPEVE| fuEheedadt inafghRoBsMpPlesaepubiEicahieonis a

potent 39 anglgﬂéﬁeﬁffaCAQFal§e§ﬁgﬂnui@tﬁgslﬂo@ﬁ&'€8|bé|@ﬁM5Pa?ﬁthkiarge
quantities, and_it,has ci dat resent
interterritori@r %baCeFEﬁgsﬁﬁkgﬁ ﬁaysgg g£1C§9% %é??ouﬁﬂrBFEFeFkFFakl et
al., J. Biol. CheBiol27CheB2419324282419932428hus99vm. theeﬁdﬁsmuyarthe
cartil age, ot angi ogenic_fac

it is thoughth%% %§%ﬁéfgﬁg%og£%§%%c£g}%gg% g?g%ﬁﬁég 8 ggcaﬁﬁ? ?%?rthe
absence of bl oodtverskhe rﬁpih@emantltageheTthQKUSsssa,kagaka koso, Vol.
40, No. 15, 199@&1lé&e@aslak§9tpsémoﬁogé'£g§9?tbé&sgbé4§ pypppgsses the

growt h of tunor cells by inhibiting. the i tratron o vessels into
hunman t unor ce??%ti%agFUBuﬁFﬁ&ﬁﬁ?ee%saFegu&BeﬁEBSIEerér§Chﬂ9813436 440,

1999) . The expregsbRnoanphy&hsasf i ShMsLohD vaélﬁyﬁeﬂeyéﬁh%lé§ues reveal ed
that ChM1 is eXﬁéefsed int %S%ﬁe an ddition to.the

cartilage, but®t AATEPBA ﬁ4?ng tgﬂe ¥??§%E@§lﬂﬁs°§e?aFBl5ége
el uci dat ed ( Shmktmani oetual pribnttolbadcuDey. iBrabiod3to3Be4DeadP98dr The

wt h dth | Lon of t |
o T portant ropSRHASCERE BLiHLEY CRETRLCLL ML YRR BNGR,  CERTFASYRETOR) aue
di seases. Thuswhﬁk$lth% hﬁﬁﬁé?rPPE%Cp¢@ﬁb%b§geh@ngrbh@hSQbsa@dent

dlfferentlath@sQifS@@“QéQEYi§§e hﬁpéaProﬁhé'Qprégghgﬁtgff@ﬁM@ﬂ agent that
pronotes the growt h of §g§ng%%g¥tes ( Kokai Jgganese Unexam ned Pat ent

Publ i cation) Not3H3%3%3 ﬂﬁeﬁromfhuﬁr tRQTgR; Ehef erRRBFSERr| Qf
infiltration ofthdl OM-vegerésisntarblagessspecisicequtr £ 1 Omobéai voener gy

e esoany | ol aydLEn EREr EatiM Lol NohaDaPs A0 ELLECh, oL DLEL 1400
angi ogenesis i s also al date For an ALt cancer®agent " { Kokai
(Japanese UnexhiyaedoPat ehs @ﬁ%¢¥€b@ﬁoﬁ@0%b, ¥t 188206} ieveddebat i GrM-above,

ChM T 30 not onby &6QD%TGksmbhes OLMt Brafeth di 1 eEepLhat honog! ghendrocytes

but inhibits ang |o§ene5|s and, hence’its ap ?lca troninto dfugs is bei ng
awai ted. In reRehtT{RAret BRBEELEAHBI BYY h%%lhﬁH% Fhﬁlﬁné%be¥@§sonaﬁﬁ in

associ ati on mnmho@@evdsyeigpBynin@ibib§n§5thyn@ﬁo@enoaﬁ pagtetaras well, a
great ng%ber endo@ﬁgfggf cells. Thus, the expression in the avascular
cartilage and the disappearance of expression in the
ossified layer prior to vascular invasion are in good
agreement with the bifunctional effect of ChM-I.
In the cartilaginous tissue, bFGF that is a potent
35 angiogenic factor is accumulated in pericellular space in
large quantities, and it has been elucidated that ChM-TI
is present in interterritorial space in such a way as to



are being cloned. It is said that the nunber of human genes anounts to
about 100, 000, and anong the genes - 4 groups of nol ecules having a
honol ogy in the am no acid sequences sonetinmes formfamlies. As the groups
of nol ecul es having a honology in the ami no acid sequences, various gene
famlies are known such as the TNF fam |y, 35-the TNF receptor famly, the
chenokine famly, G protein coupled receptor famly and many other gene

famiies. For xaipufa BPckhniPLREULESDE, OBY! BYALO ERERTNF2hAM by phere
are known about_20 nol ecules including tumdr necrosis facfbr a”( a,
Penni ca et al.32f&buréd98)312Thys4 ipoBhy, araschiganearrasegesudhMel &b, |

Cel | 75, 1167,p2888)t INFarebﬂﬁedhaﬂoﬁégﬁbSthédﬂﬁbﬂggéhgégﬁ$gggﬁ|Lan§then
(6] ore e

et al., Immunity 3, 673, 9 B hocyte stinul afor (

al ., Science 28 ,1566@%%§#g1g%§f,tgégg?ﬁéxﬁ?ﬁﬁplﬁSe#ﬁﬁcﬁnPécﬁb%sIb@PBnging
to the TNF fanktgoane fgpethé absbnaseoprblebdsvesdebavenathenvhegyliget he
am no acid seq PNt e I ar region t hough | ogy, in the
ani no acid seqﬁgﬁgga%gs%gggdggéﬁggekﬁé?écg?gs ﬁQVQkBeeﬁ’déggﬂgtra¥5dg?%
have their inhateptbeenfoasfiomned hhatt@bMeIapppprasses tsephaowskenfi cal
agents have begp,ait dyi, n; F | di h been shown
that the nnlecule§£o§g¥%g %KFl$%¥?F§gﬁgvgﬁ?h%ﬁ?gzg?aﬁég?eggp$%$§? and the
appl i cation t hepedelasiphar hakant FeBPragehls haveilupsoHpreniaeteapted. In

fact, 230sone hene beeteasproved asephapaceyshcal TReodusteséion exanpl e,
sol ubl e TNF rece %gr bé Igaun X). Research and deyel opnent 1s_also in
748 afar s

progress on antt t HRsB2hbPRE LPRYSEsthRSFRACERYRRAPI dFI®E, and
in fact, sonme Glnelbisneappesved bs pharepeeshd cehe pthgnics Sihf 88dB30ion

havi ng & homol B9yE R ThECLaras seF e BE ERRet fRat SRerhTah ot R Bt o ¢ he
devel opnent oftphevenceasi vat peodecesucifietddiF( $hnkhyamndet hal TNFInecept or

famly were iijsééggegig?'aﬁgve39§?ge ?§9§?e 35 underlying reasons that
enabl ed the application of these noletules’ihto pharmaceutical products are
the facts that - Bhet@EoVEAcRR@nshefesprassionhefedhbf erahbbaikor

anal yzed and thenstibhabtt ¥naRdrbbeedsf feseacen betweepahheYEr &1 the
el uci dat ed. NbIeCEIes of the TNF fami|ly have the structure of 5 type |

menbrane prot ef 73T ERE BFACES FrahyOBf LY AChI AR cCEXBREERBE FBEELY29% the bl ood
system and t hedigyepbasic BissedhMtheyahfwetar| ohat NpeORBPSs | Hhé e FGwoh

gg&eggg@gg: O;gg@ggg?gﬁgﬂ%@ggﬁg Lhoh8rbOFEEL T 85 exXPEELRT L gt when a
candidate for an agent that promotes the growth of
chondrocytes (Kokai (Japanese Unexamined Patent
Publication) No. 7-138295). In the growth or metastasis
of tumor cells, infiltration of blood vessels into

25 tissues is required to obtain energy necessary therefor.
Therefore ChM-I that has an effect of inhibiting
angiogenesis is also a likely candidate for an anti-
cancer agent (Kokai (Japanese Unexamined Patent
Publication) No. 7-138295). As described above, ChM-I

30 not only controls the growth and differentiation of
chondrocytes but inhibits angiogenesis, and hence its
application into drugs is being awaited.

In recent years, biotechnology has made rapid
progress, and in association with the development of the

35 human genome project as well, a great number of new genes
are being cloned. It is said that the number of human
genes amounts to about 100,000, and among the genes



10 was di scovered, the speed at which its function was anal yzed nust have
been faster than the nol ecul es discovered earlier. Thus, the discovery of a
novel gene having a honology in the am no acid sequence and the anal ysis of
its function would not only facilitates the 15 functional analysis of novel
genes to be discovered in the future but-the-result of analysis permts its
conparison with the existing nolecules, and therefore it is expected that

nore det ail ed éf@@p@géf0ﬁol@§ui@§¢ﬁh@ﬂ§g°£ Bbﬁo@55§tkﬂgtnylsﬁyhssaEQ&ld be
obt ai ned. 20 Cener al a novel gehe encoding groteln havi ng a

honol ogy in th%e%H?ﬂ%g%cFam§Ehﬂ%ﬁc€°ﬁFtﬁa@k;é?ﬁng #B| BREI 85OFBScPhned, the

t echni ques andmobéenlabshb0ihg assdmépég§umﬁttﬁaahm@ﬂalaéia aaqugﬁcégterred
to the exanples_of the eX|i%ﬁ%9$nolecule

% Mﬁ gven a gn iule
having a honol 53y P1°t A& tfd SBGuentE |§uF oﬁ@h? ot HAvERPESY own
uni que fBncti obhasTRA réeepboyefanmlypneHeTbEemanlhy fandlyhus-pheteihs
application in nV| d, 1L LS cessary to
denonstrate th%gggbgég§§§§E£8 §8&99§ %lca aﬁ fﬁ%ﬁ %%oh%? gﬁ? protein,
t he generati onfFof anambbay,ashéhexmpégsubﬁsobehﬁmmaagdtprbheiﬁNEt vari ous
tissues and theahike, éﬂ@réhgfébknéﬁnchﬁﬁhEY2bhﬁo@ééﬁ?é@”?ﬁcl&diﬂ&
structure and function fromthe existing nolecules. 35 D sclosure”of the

| nventi on Thustum@rlBe@noébﬁeéﬁcbbrtﬁe(@NEgenPennveﬁtebnaﬁo, Nat@reprovi de
a new pgl.ypept S | a Ch q9 nc dlng he, sa s al so
an objegp of t%gE rzg%htigég ht?%% lgaﬁp gﬁ%ﬁ? g ﬁéra}rbggﬁ}ia%%rbody
agai nst said pbl?bepﬂ?&é) t i¥Fanalgsed aﬁopkpsessundutenglklganﬁ sai d gene
and t he pol ype t ression a cuctyra na i t he

r ecombi nant prg?%gﬁLangg?ﬁéﬂlgﬁeh?n o?@%ﬁﬁiy§c$érkz§ !y§5?h1 arity and

di fference mnthY@HNPFYthat%@UéﬁE@Fd&BéYSheMOQﬁ@tEbna%o,agctén@ﬁabBélthe

el uci dati on ofgngﬁgboggggb)stgﬁgsthgl@gﬁ@Sls 10 treatnment etc. of
di seases in which they ar e i nyol ved, e || menbrane Erotein

that reddl ates the EP%m@ﬁ 8ﬁallFfP6#@ﬂ9FaE|Bﬁ BFGCEBﬁd?6@§%ésa5ﬁd YRfi bits

aRglogenes!s landmgﬁbaaﬁé$gr5tegnsaadudaheef@rhamagbgytiﬁnthet@Tino »
pnar nmaceuti ca ucts us e.encodin a n 0 eptl e
simlar to ChN?? Ee%88ﬂ08r69|§§8 eFFrﬁggggP}85e5egf °ex§r%58F§ﬁ level in
various cells heagolegystnuthar emand aqmdtsequeaqebesanatygedthaad t he

anal ysi s of thﬁo§é95§é§'RﬂvgrBQHﬁtéeMBHE@fﬁggB'%otﬂgvé'Eﬁémﬁt'ﬁﬂeﬁént

pathology di agnosi s and treatnent etc di seases In ey are
i nvol ved0 At pFBBERLONRowAREr thehEr BPRLECALLIPBPAFt BhBEMABRBELFRS AGONRE a

honol ogy wi th haeeasbaﬁ aetdm§egaemﬁea06a£héky @ndlséasésunkﬂewﬂawhether
ChM I forns a ne fam.|

n tide_si to
ChM 1| and a ge S8n 88Pnéh9§n ﬁéagaﬁg a@8£§ﬁ8 88 ggﬁrgggnfam% b éﬁ&?ysis
of structure, fhactti onigte. rébepéofswoahd peenepplheagtodytharedbs as

simlarity andyguihereneecuhtboChbt!y vhi chabnoblinnopould: gacel eraes,the

el uci dati on of? physi ol ogica @nctions. of one ano
the 30 &3uci dagPBf bﬁVSabﬁ9PogpéépvgﬂaﬁésPhﬁrmﬁpeht@ﬁééepnGﬁ@@uSesfare

i nvol ved, dlagaggmﬁae;hgod35@50@ﬂ@nyeeé EB@raE§U&m&u§G§?tS RBdeLben! bke.
After |nten5|v Egexten5|ve esear ch ?o attain oses, the

ventors o LA PLaBBRES HECALEs, BoPRATECEE PBehBaLPAY 68 ] APRRESE gonc

(ChM L gene) thHESe molecules as pharmaceutical drugs, and in fact,
some have been approved as pharmaceutical products (for
30 example, anti-TNF-a antibody, by Centocore). As
examples of molecules having a homology in the amino acid
sequence that were applied into the development of
pharmaceutical products, the TNF family and the TNF
receptor family were illustrated as above. Some of the
35 underlying reasons that enabled the application of these

molecules into pharmaceutical products are the facts that



neets the above purposes, from human, nouse and rat cDNA |libraries, and

carried out the analysis of its expression | evel in various tissues, the
generation of an anti body agai nst said pol ypeptide, the expression of a
pol ypepti de encoded by said gene in a manmalian cell, its detection and

purification and the |ike, denonstrating-that said 5 pol ypeptide has an
effect of inhibiting angi ogenesis, and we hereby have conpleted the present

invention. Thughet h@nPLESRBt oEN¥ERLI OB LBede IRBELNELLI PYra ?95!299&'de
t hat substantlally conpri ses the am no acid sequence as set forth in SEQID

NO: 2, 4, and 8Rdathenginplapsty gedethendi&fennnee hehveenethemewere
nucleotlde squB@@gdae@aesented by SEQ ID NO 1, 3, and 5. Furthernore, the

present invention |§ g g geg i de encod a human, nouse and rat gene
whi ch pol ypeptide suBstah % EBﬁpTﬂge a?h Y aRfHS SRFdSEERGERER @f set 15
forth i n5SEQ | Bype: 12, mémhandné. pfboeepnesant smneétm@myléfatﬁémaare

ol gonucl eot | dg, probe.thabobybr gl 2s Looah Legelapark efthe,above aene.

The present invention I's ar s0° a~ r ecoRbr NaR
20 The presentSYﬁVthibheYshaVSOaal@tansfOcmmﬂn LnahefM$neﬂ with the above

reconbi nant DN&y bem@ﬁfé&fnfcewﬂ@aﬁégnaha é‘%nﬁglé‘s metg f tﬂéi)gf'&gg the

above polypeptlde whi ¢ch et hod nprises cu ren ove t ransf or mant
and harvestlngeﬁpﬁﬁF?ﬁeE?PHewégneﬂcBﬂ%dgﬁyeth%lﬁéﬁén%ftQhbhﬁr@ﬁﬁnfamlly

inventiam fromabedcatbveeed Thenor egead aﬂVﬁHith1t§ £h 88t BofiORRE ! onal
ant 1 bovy of polysl gnal fLLopdye hel speclilcally Leacis mil the sbove
above monocl ondiseovebedyeahbdiers obhaspethbydissongranoansi hedy: pgegeci ng
Covention 1o arbgids, danaR0YOap LPERL BRiAS Bellc it Pt efpr oi ng
t he above ol i gdhatyedsidé probfunThiéopresehd noveonlypnfiacihisates dilagnostic
kit thats functional analysis of novel genes to be discovered in
the future but the result of analysis permits its
comparison with the existing molecules, and therefore it
is expected that more detailed findings on the functions
of the existing molecules could be obtained.
20 Generally, when a novel gene encoding a protein
having a homology in the amino acid sequence with
existing molecules is cloned, the techniques and
materials to be used for functional analysis may be
referred to the examples of the existing molecules.
25 However, even a molecule having a homology in the amino
acid sequence is thought to have its own unique function
as in the above-mentioned TNF family, and thus when its
application into pharmaceutical products is envisaged, it
i1s necessary to demonstrate the expression and
30 purification of the recombinant protein, the generation
of antibody, the expression of mRNA and protein at
various tissues and the like, and thereby to clarify the
difference in the structure and function from the
existing molecules.
35
Disclosure of the Invention

Thus, it is an object of the present invention to



g _ conprises the above pol ypeptide and the above nonocl onal anti body or
pol ycl onal antibody. The present invention is also a pharmaceuti cal
conposition conprising a pol ypeptide encoded by the gene 5 that
substantially conprises the am no acid sequence as set forth in SEQ I D NO:
2, 4, or 6. The present invention is als?® Y Phar maceuti cal conposition
conpri sing a nonocl onal antibody or a polyclonal antibody that specifically
reacts\Mtklthprd@iéboaenemlypbppéﬂeidaheimthsentoiONmnIi@ﬂdia gese a

h tical L t] r|s n ntlsense ol 1 gopugc| eotide t
pec 1 cal 1y HoBSTarsacths P ortfRi8lalle’ §EnEEI9hE BF ERSTBFEERA T on 1 s
al so a pharnaceuvenaiOQSt@onpptemeph tbapgesengtaonucfeantabodyth@alnan be
used in gene !08faPofoblpERRROSLAL OnGOPBLL SoRdo2brLEA2bN PR OL Lhe above

gene. The present ihvention is'al'so a po ypept 1 de Wher el n t
pol ypept i"de i sSalfe@BPranacsoting P@%ﬁPeEDl¢ﬁe bh%s%h?r¢ﬁ%éﬁﬂléﬁdls also a

gene encodi ng shgu@’@@yglnaﬁm;?@@s b@ﬂnah@%a@&ﬂbiﬂ@nﬂ ?o@éfﬁeaﬁdlﬂwémt ion
is also a gene%xgerel e _above ne i s fresen &éronnsone X. The
0

present invent |%na?§€e5 bBI?ﬁ%ﬁ??ﬂegﬁﬁe?é@h %SlF%ea%% EHBY§PeEDti de
has an effect mithnOhM+I;ngnangoogenestteThEepf@ﬁ@ﬂiohnyen&sOﬂoiénaﬁs@ a

angi ogencsi 5. s05cerar FebEidReP cPEEhaThatEE o EafigRncut etinited. 35
Figure 1B acidtsequmﬁn93etonpafedlse@ﬂe531nfwhscbftbéytaeetlnmmhged.
ChM-I is a type II membrane protein that regulates
the growth and differentiation of chondrocytes and
inhibits angiogenesis, and is a promising candidate for
application into pharmaceutical products. Thus, once a
15 gene encoding a new polypeptide similar to ChM-I has been
provided, it is believed, its expression level in various
cells and its structure and function can be analyzed, and
the analysis of the expression products would enable the
elucidation of pathology, diagnosis and treatment etc. of
20 diseases in which they are involved. At present,
however, there are no reports on molecules having a
homology with the amino acid sequence of ChM-I, and it is
unknown whether ChM-I forms a gene family or not. Thus,
if a new polypeptide similar to ChM-I and a gene encoding
25 the same are shown to be present, the analysis of
structure, function etc. thereof would permit the study
on its similarity and difference with ChM-I, which in
turn would accelerates the elucidation of physiological
functions of the molecules with one another, the
30 elucidation of pathological states in which these
molecules are involved, diagnosis, the development of
therapeutic agents and the like.
After intensive and extensive research to attain the
above purposes, the inventors of the present invention
35 have succeeded in isolating a gene (ChM1lL gene) that
meets the above purposes, from human, mouse and rat cDNA

libraries, and carried out the analysis of its expression



a result in which the honol ogy of ami no human ChM L and human ChM 1| were a
result in which the honol ogy of am no human, nouse and rat ChM L were g
Figure 2 shows a hydrophoblc profile of the am no acid sequences of human
ChM 1, human ChM L, and nmouse ChM L. Figure 3 shows the result of
expression analysis of 5 ChML nRNA in varTous tissues of adult and feta

m ce, and the expression analysis of ChML and ChMI nRNA in the

devel opment al BéP8E Of Pafeb@l FDYSEes [ ONE génSPONECR SESHh tahHivbiEh
human and nouse ChM L pro eln wer e sx pressed in COS7 cells and detected 10

by Western bl c?92¥35* s$d PRREIES | nthRi SFPIBRRIPT afe &) POhYRRIRL ¥FM L
(lane 2), and @ms@e&?hkbijf Lséi@n@eﬁé were mamimme@lelandlwed@eéd:uic&ﬁ

I ho d d Co
b 1 TT1ant bl ot ™ Y ChbReet et B80I THF nLGhY ChOTRE SEHRC 189 SHIRT AL above

wer e det éct ed mlm&sp’exd\e bhas asiefjfeant i eChMhilpepindeanyplopenysigp)amsdons

the result inrﬁ% ﬁ@r&@ % gngoé%le@g %ﬂé% %ktslﬁgggfﬁgn(lane 2), and

nouse ChM L (Hi tagg ane wer e and e cellular
conponents were eIeEhW%phbh%sEﬁeaﬁmtZDngeﬁth@m Wth CeoemeR¢edbngldi ant

bl ue; (d) Sho‘c’foij{ﬂﬁeﬁ@..s.&'éttthV‘@uSQtéﬁ'€1§f‘f§ é&ﬂ%&féeé‘s ﬁ@oé(xﬁhﬂ\@@c tected

by Western bl using anti-H s tag antib & ows the resu in
whi ch sol ubl e %%ﬂﬁ?ﬂ??aﬁ% 98t afi@rr ckn($%9eIQ)N %p? eséed2 @ @IS?A%etm% wer e

25 deteqted byaMéséegand| othésé Ngannbé - ﬁéﬁ&é@e@%h@oﬁt’clé:b@ya@ 6 shows the
result in which nouse ChM L % ) gﬁ % 8m£$e|n xpr % d in COS7
cells, and afteF9rRR el PRI G e%Bﬂ% E NP&c Ve ed®t § wer e subj ect ed
o a de cosyl ati opur rinbee resent iasel’didet bste v @ 0
t degly yl at i ohurahernbee Chivhé present B30idet bst @dpbyypést de bl ot
using anti-Hs tLbho
9 ch88q &‘ 15 thuﬂ%}l ?ern %{?& PQ? éénon 19%3/%8?&%#9@3' ane

Lane 1 represents t sult o reat
2 represents tﬁ@?séﬁnhl%%&MséomPrksegl9@%3@@3@@ DSid Pamasecer@at 2@t sanpl e,

| ane 3 nepreseppstBSihhgtoofpandANasesl fngreated sanple, lane 4 represents
that of an O gl ycosi dase S-treated sanple, and |ane 5 represents that of a
PNGase-t r eat ed sanp?% presgqpt invention 1is also an ollgonucleotlde

probe that hybridizes to at least part of the above gene.

The present invention is also a recombinant DNA
comprising the above gene.

20 The present invention is also a transformant
transformed with the above recombinant DNA.

The present invention is also a method of producing
the above polypeptide which method comprises culturing
the above transformant and harvesting a polypeptide

25 encoded by the gene of the present invention from the
culture.

The present invention is also a monoclonal antibody
or polyclonal antibody that specifically reacts with the
above polypeptide.

30 The present invention is also a hybridoma that
produces the above monoclonal antibody that is obtained
by fusing an antibody-producing cell immunized with the
above polypeptide to a myeloma cell.

The present invention is also a reagent for

35 detecting genes said reagent comprising the above
oligonucleotide probe.

The present invention is also a diagnostic kit that



Figure 7 shows the result in which the expression of ChML protein in nouse
rib cartilage was detected by i mmunostaining using anti-ChM L pol ypeptide
anti body. Figure 8 shows the result in which a soluble human 5 ChM L
protein that was expressed in the culture liquid of COS7 cells was purified
by affinity chromatography using anti-FLAGM affinity gel,

el ectrophoresed, and stained with Coonassie brilliant blue. Lane 1 shows

the result of @bﬁgtﬁ@@bOtaaisbesetpslyggkfieesaﬁsreaéaagoeé RS 10nge! I s
and | ane 2 shows at, of theégurl d L protein. Figure 9 shows the

t fi \
result in whi cAPFRBOEYLBY| PR E@PﬂéiuﬁﬁtFBPﬁYng system of the human
unbi li cal vein endotrhel pakseatl snweneibneatkedlwbt B pRxrhbecbuiégr al one, 15

(b) 20 ~g of bqyine_serum al bum.n.(BSA) c) 10,~g of sqlyb]e human ChM L
(d) 20 ~g of s§¥hﬁsélﬁﬁﬁﬁn08ﬂﬁft?lﬁg)a1P9£Yé?PgFQgeFBF°$EatEY Qhﬁpﬁ?a?, and
(f) 10 ~5 of PFa#. s@2bsBestibbdg tompCaseyi hheCamihbeathdentgoanta as
accordance wt eEh?oPéﬁsgﬁt Eav§8tken,2"sgbs§§ngialIy conpri se" neans that
t he gene or polypeptide o ? € present fnvénfion, as long as it retains its
function, may have RheaPreAsnsuéhAvast2ensiybselsat hopharmseentbnalor

del etion in theongekeet bdecspprencaqas ﬁshoé95£ali9n§§ﬁbag Bp:al, 3, or S
or the am no aC|g¥sequence as set forth in SEQID NO: 2, 4, or 6. The ChML

gene sequence BPIYRECPREsEBREIPAGENENBR ARHCIOiGRLAB: HPAGHEShYithetRACE
met hod (IRACE: Rapird popkbkpeatieon of cDNA ends; Frohman, M A, et al.,
Proc. Natl. Acad. aghé USA '8?’i§99859002i 19&85, thE ougling,og whi ch
method is as fol | owd"CEBREFEPTY YRR RABE fefhdd BnBBPEC2GREtLG2bbtain a 35
full -1ength cDhampasahienf compnisimgnen, anhésenspooliganoélactDi¥ shguence
o oo FECSEECAUISLEVEL S0 1 phEETHETOND SERVETSERLED, or Lo
is anplified by theThel preFase éR¥PAtienciFoaléPCR PBarmAceut 260l
1350-1 354, 1988pmp¥BeRianPEbnpRt B9 8 8AE1ESE QUtd that can be used in
gene therapy said composition comprising at least part of
the above gene.
The present invention is also a polypeptide wherein
the above polypeptide is a membrane-bound form.
20 The present invention is also a gene encoding the
above membrane-bound polypeptide.
The present invention is also a gene wherein the
above human gene is present on chromosome X.
The present invention is also a polypeptide wherein
25 the above polypeptide has an effect of inhibiting
angiogenesis.
The present invention is also a gene encoding the
above polypeptide that has the above effect of inhibiting
angiogenesis.
30
Brief Explanation of the Drawings
Figure 1A is a result in which the homology of amino
acid sequences of human ChM1L and human ChM-I were
comparéd.
35 Figure 1B is a result in which the homology of amino
acid sequences of human, mouse and rat ChM1L were
compared.



5 primers that specifically anneal are used in the known region, and
primers.that ,anneal to the sequence tagged by a ligation reaction are used
inthe 3 -end and the 5 end. Thus, the regions anplified by PCR contain
unknown regions. The isolation and purification of the anplified 10 cDNA
fragment can be perforned according to a-sfandard net hod as descri bed

bel ow, for exanple gel electrophoresis may be enpl oyed. The determ nation

of nucl eotide sequengguet bhenbNA éragagaﬁhébyé Qb&aim@doﬂayhbeaﬁgﬁéorned
according to a standard met hod ch as _the_15 |deox¥%net od (Proc. Natl.

Acad. Sor | UsaaShd S8a5aRARS. O oheah QRN NARERG CEIBLEY BE HBASEREL hods
in Enzynol ogy, ChB11.499, 1980) Such determ nation of nucl eotide sequences
may al so be carried_out _us ciall vai.l abl e sequencing kits, .etc.
20 More speci fical | §TIPES; é gﬂ gng a§e?%9€oﬂt e?ﬂﬁﬁ@ﬁlﬂﬁrﬁnag¥§FFe9f

expl anat i%ons thbMéDmeNAl1hevaadeuhet$ssaéseofiadﬁxanahé Pet&simgcehe am no
aci d sequence h n . TBL r e.EST data
base (dbEST, E% g Eggrgggg%ggééﬁeﬁggk%g 89 ?ﬁﬁlgmé£§58§ata %E o Japan
(DDBJ) to detetheafegsiopmpatatenbani aéceséebalnmqbee Al 123839. Al 123839,

whi ch is a nucl eotideggeguenggolsadmeatul £0iat §hedni AudRESIngWasubaund for
the first tinme ﬁélthe aboye TBLASTN search to be a novel gene fragnent

encodi ng an anf HCPHOEEﬁBén8§r§Oe§PﬁFF%?dtanﬁQ@V cehis, 2pdi AeEechefe
synt hesiized frpm pasteoh blietseqyancehofsCcOhA ﬁbéa&aednfwnmbdbﬁsak and the

f h ChM, L t t h
Sbsequent |y, TRE"Eeqdentatanr ChlAEe THAEST &t CRAFLTGBRESCIRIE STAPPa?)y
det erm ned. Theesequeznvese8bedf hudahhenveaitudad camp&hbdhtsgeaes are shomm
in SEQ I D NO: 5 ] i g L.t h i
encoded therebé‘mﬁe@'@%mfﬁ%&%@fﬁ%?sS?' AngngUacheq At gh GoBRRLLEES
pol ypepti des ehtddédaby bheeChirl gbaes thet hespiesént whhgbnthensame

conmposed, f 31Zaﬁﬁl@9 §§'g500§E§ka BQtegteé BQdWQEteIHeb?H£n95§ﬁ?d hi

sequence of ChM L has a 5 honpl ogy wt in particu
horol ogy with ?H@lcﬁpgﬂﬁlBﬁptﬁéﬁt?BElPﬁﬁleébéxﬁbﬁﬂélFDPaF??uéécFQted after

Lhe prOCGSS'ngﬁﬁﬁﬁhk%bk(Eﬂgﬂéeli(ahﬁﬁaﬁhehﬁmLn@H§§L63§§§§¢ngE§n@f2$2?L;)
ave a very hi ool og n_hu m.ce, . an

10" From the hyaPSpRBBRe Ly akal JErs BRIER. AR A4 HeSBqheRtatoeh
simlarly to ChMil the Chémghartoompoaenbbeware haecngopheresedcande of the
bolypept e and CORREL “aehy GoBuREsEl nERIIRAME bEuc) KT Cnoll P88 mino
acids that is ﬁﬁﬁqé@lynfwbﬁéhlﬁhﬁnﬁé@@Iéémﬁéeﬁngsaahéﬁﬁrﬁﬁéebﬁﬁéﬁﬁéed
activity is pr5§ew55kerhhgl$kcuahhg 95t§eygéakaﬁ0538168390 aCIds fromthe
Nterm nal. That said, é hﬁ is,.a nnleiule avi.n ? hXEi menbr ane
protein structure mg 0°dERBHS FhEel®8B by IPn¥RAERUFP LR GRSLE 8 in
whi ch said polymapbide was ewpkegdadei 0)CosPreekkd (ki gose dpllsheebaman
ChM L g e o] s..shown ri e in
Exanple Bg%egrgée%& gggg %gn§%§%eu§l?%eﬁBg%Kggggegglgn?§%8g¥L035608).
25 As the ChM L gen@lGﬂr?hé pheyenthenveauilonint weiehcaaube GBMLTonBdScDNA,

chenical ly SynEQ%@bé?dBB elgNﬁabsg&BkgngM EchoggnQEEQSDNénangfter
conbi nati ons t heréof a standard net hod, said enonlc DNA may al so be

i sol ated by hyBPFdF?&ﬂP&ﬁerPWPPﬁénéﬁNWErSeﬁécPHSFePst§8YdW§EPosed her ei n.
RNA that was tsabgetitkedtbr amdegilgcoBhibtgene aadakhe enmonppssedihnwhbe

Fepr eseri S by (EEaeF BRI HReE G ba s B9 5 G0 Rn ot B RdaRBF 658 codons
representi ng affpddomeddbyeshduesalysis of glycosylations. Lane 1
represents the result of Western blot of a non-treated
sample, lane 2 represents that of a NANase II + O-
glycosidase DS + PNGase-treated sample, lane 3 represents
35 that of a NANase II-treated sample, lane 4 represents
that of an O-glycosidase DS-treated sample, and lane 5

represents that of a PNGase-treated sample.



35 encoded by them The ChM L gene of the present invention is not limted
to this, and,it is also possible to have a DNA sequence obtai ned by
conbi ni ng codons to am no acid - 13 residues and then selected. The

sel ection of said codon may be performed according to a standard net hod,
and for exanple the frequency of use of -hd€t'-s codons to be used is taken
into account (Nucleic Acids Research, 9, 43-74, 5 1981). Furthernore, the

ChM L gene of the preggnt nngaawsoeh@ngegﬁaﬁsgﬁ 5h%cﬁeeﬂsne§§r@§§99hngf
nutants in mhlégggarts of .the am no acid Cegu ence as set in SE

NO: 2, 4, and B BOBEELPULBJMOBEReE LR, CAF LA4AEE. W?ﬁedﬁbeﬁFﬁﬁuEYlon

modi i cati on (tminahbebpiandgt heihgkenel- CHE$E p@hypépthdésaﬂ§¥b6§ ural l'y
occur, and can be optalned béEEOSt éranslaé onalwﬁgF ficat

0
genetic engi neering’ Meth5d8stiBRVAs 8P BSEPREI ¢ g@n%gigg% PH%G% in
Enzynol ody, 15ﬂhM350pr66éi382haﬁgﬁas ebpdesséd 160thé68ulﬁ988 1Ngclieéi of

Aot de Resear cheod?. <9441, 1908, Toku, Sy kaaaky ke Kaeas T beoauel obo

Blochenlstry Experi nent al ns
Met hod I1)", edPtédFBHGTHE Qééaﬁétﬁ Bﬁéch@hﬁ@arogbcresyd 1e8d igaﬁyeénd t he

like. 20 The pwodHCELBRa8E ibher EM kngepeuefl thenkr €SeRbwkNYRBL Legy Ry be

readily perfor n genetic_engi neering netho ased on_t
sequence |nforggtFE%CBFOPHE?EﬁkFLoﬁeﬁgeo?ugﬁérﬁr%EEﬁFHﬁH§EHtP5nC?§ﬁIecular

C oni ng,1@2nd Edell€obddSpahag2Hehbws thheratotdePpessridd tRR9L Zoku
Sei kagaku Jlkken goza (Sequel to Biochemstry Experlnental Series) "ldensi
Kenkyuuhou 1, P Pr (Gene Study Method I, Il, I11)", edited by The
Japanese BlochenlcaFlsoceeﬂyshé@BGiheThesumanlbewatthlﬂhd bybeimikexanple,

sel ecting the 30.dgsiit dfskmﬁgsggg%ﬁ 8%{3 R{éﬁéxagﬂgggg%s? [Lem

suitable cell source that ex ing'to a standard
met hod) using SORP&abRéiploBeslandennt theared wnthuéaﬂothhebgéﬁeroalohe,

present nventi r a I 9 Science, 35
Do 7787 1083 (83,25 £ Plke%Vlﬁg €%5§§b%%%§$%?h§58§2 fo L83 953t ce.

there can be | kbusbrat gdm¥ar cAMsLCel b5, 2bi g§uss, séDQbQH'BHﬁ§H éskig, - 14
derived therefromand the |ike that express the M L gene, from whi ch any

of separation ¢&)tdtpb EﬁwplaEpaeatfaotand4puPF£4¢atama of ) NTRNALg anfl

conver si on (syﬁ% ﬁSIS) into cDNA, cloning etc, may be performed 5 according
to a standard nef CDNA libraries are commercially available, and in the
present invention, these cDNA |libraries such as various cDNA |ibraries

comercig| |y ayxaila used. The screening of the
ChM L géﬁL of %%gkpgéggngggbs% %%ﬁ?oﬁggrgﬁ$ EEEﬁﬁFFPBrary may be carried
out according to thénabeverseandavdthethedprésenheinbentisnyeeni ng net hod

for, for exanplQuBsEQh%@g@ﬁyd@oﬂngHEede¥n§Dgﬁ t PREE 8?@ ge illustrated a
met hod of select& g a ¢qrrespondl ng cDNA cl one y |nnu% ogl cal screening
usi ng ypeptide of the present inventiodon, as long as it

retains its function, may have mutations such as
25 substitution, insertion, or deletion in the nucleotide
sequence as set forth in SEQ ID NO: 1, 3, or 5 or the
amino acid sequence as set forth in SEQ ID NO: 2, 4, or
6.
The ChMI1L gene sequence of the present invention may
30 be obtained by the RACE method (RACE: Rapid amplification
of cDNA ends; Frohman, M. A. et al., Proc. Natl. Acad.
Sci. USA,. 85, 8998-9002, 1988), the outline of which
method is as follows:
Generally, the RACE method enables one to obtain a
35 full-length cDNA in an efficient manner, when a portion

of a cDNA sequence is known. Primers are constructed



15 a specific antibody agai nst a pol ypepti de encoded by the ChM L gene of
the present invention, a plaque hybridization nmethod using a probe that
selectively binds to the nucl eoti de sequence of interest, a colony

hybridi zati on nethod and the Iike as well as conbinations 20 thereof.
Probes that may be used herein include a DNA-sequence that was chemically
synt hesi zed based on the informati on on the DNA sequence of the ChM L gene

of the presentffamenhbgﬁ sé&@eﬁ@éﬂ£e9§8§s0£otBérﬁi@séﬂén%QYEBE'PH éQ@ﬁ vas
al ready obtained and fragnents 25 théreof. In order to obtain the

gene of the preSehtei AvaRPfofr a' F@?@n@%ﬁ%ﬂt+ﬁﬁraﬁ%¢|F??ﬁgcﬂﬁﬁlRﬂA can be
prﬁfe[aglﬁ USgdmpEifﬂB& bor tnsepbyseehse Bgﬁh@drééﬁtbénaPPCﬁprS@%@%ﬁe,
sel ect ed base nce on €, 0 e
pr esent |nvent?gﬁ’tﬂg§8ﬁgggéru& gégegawg?ntﬁe grE?t?gaelByg?ﬁElﬁ?eg%ﬁt
i nventiorp, andpramebe siathspecefliastbydangedd arstasdar finnehdoknowbr e
specifically, [t kg outljyned. o] g ajjons
thoreof wi |1 bEofhdnehdaPEiAlry crhRE rah iy deo RS SELALEE EXRLERTHL T
so as to contaﬁnltﬁété©d|ngaGDQG@n@éeoﬁseﬂelQhuht @éﬁ@ndaﬁddthbe|5 s used

to anplify thes£hM LrggRe Hﬁéngeelggg GRbN0E; eq by1§CRTQSHtaiﬁ bﬁknown
el ectrophoresed and t he band interest Is excised, from DNA |

purified. The pGELPPEd EK%?ahﬁoiﬁélﬁpaéﬁﬂdPVEégb?aé%@nIPéaFEG éﬁﬁllflEd

tran?fogn?d |nepNEsghagmghtacgﬁlbe(gergekméd Subseauegt Ly, at Beapbiasgid is 5
purifie rom

E., coli, cul tur uid and the integration of the
sequence of |nT§§389 78 éSﬁ?Ffﬁﬁg %@?ﬂﬁ gﬁﬁw@§%ﬂ92ﬁcg?f The ChM L gene
t hus cl oned caalbettophstestedmbap behemppbpedi d YRet QesepminatilSnVeEt ors
usi ng suitable o] S, 1 i h L, gene DNA_an
genom ¢ DNA) th g§§%%%g§%e es&gxgg ogng%B%ﬁgo% g éh%latgene?gggfp§gn%%¥fied
ani mal in mhicheth@réﬁpmédsBGQODﬁlngetQh&1Etgeﬂerdsmehhcéasedh gdectkased,

or lost iy a sjandaky methEd. | d he ue i r i 0 t he
ChM L géne 15 of th ygresent |ﬁ€§ﬁtlgﬁtithAégg rgggloggg nﬁ% %ﬁﬁéL gene of

the present |n§éﬁFroﬁ 7A)varfotlet NagaBsCiiRe bt Methed efMathags paRt or al

of the nucleotEdeymemugp¢e69t sabd gese) ThSScﬁaaeb@rﬁﬁMaﬂiaﬂe@ﬂs|y
acconpl i shed accgé ggdg a('aﬁandard nethogg ch as RT- PCR, Sreverse 20
h

transcri bed- pof'y UPRGERi BAY ¢ ﬁk?arﬁl ,OBE gFing
Amplification obmﬁthlahl?CRvambabbelse@uéhcdngtblﬁstheﬁe and applications,

Znal ysi % vt ecul QFMaf%ﬁ?é’Eg@%%f%%%nnég 83 P54, &P or gt Puge) L%
the |ike. PrinBpsefdetahde eFEF@ﬂ@th@dSahuepegbewllbrbADmaﬁern bIottlng

analysis are ngtrbiAhkedr 28 hgggp@é éheyu@&ﬁgt@ﬁesgﬂyﬁacgél&agé&usneé
specifically de%ectln such sequences can be

nd
appropriatel y 9ét BPRP eﬂnﬂa§edTBHg?F§ ﬁEEF%BtWG% Befherted 36061 thRe®¥RM L
gene of the préseatbaneentbpaT, TheS; ERprpseséntefyie¥rdéi dagpr ONi €Ré PRANErS

Ty al s@be. usoatPoP*PReohoT BB oh R JerBrt S ERA B Coii hers’ oTSLORRS
anal ysis. 35 AscﬁﬁaﬁsoﬂonéﬁbéﬁtAihé3&ibresélbﬂ3859€hNhLChRNﬂ at here can be
il lustrated thﬁuBTeB@BdEEEQQQeﬁééCEkQSﬂehE EXgipterba Lh 4Se8¥ll{Red as
fol | ows, thoug nor_ e
found for the first time by the above TBLASTN search to
be a novel gene fragment encoding an amino acid sequence
30 similar to ChM-I. Thus, primers were synthesized from
part of the sequence of cDNA obtained from dbEST, and the
sequence of human ChM1L gene was determined using the
RACE method. Subsequently, the sequences of mouse and
rat ChMI1L genes were similarly determined. The sequences
35 of human, mouse and rat ChM1L genes are shown in SEQ ID
NO: 1, 3 and 5, and the amino acid sequences of the

peptides encoded thereby are shown in SEQ ID NO: 2, 4 and



- 16 detailed explanations thereof will be made hereinafter in Exanple 6.
After extracting each tissue and extracting RNA therefrom it is subjected
to a reverse transcription 5 reaction to synthesize cDNA. Using this cDNA
as a tenplate, a PCRreaction is carried out, and the reaction m xture
obtained is subjected to el ectrophoresi s d? agarose gel. Exam ning the band
under WV irradiation, the amount of the ChM L gene expressed in each tissue
was 10 detecteg, As a result, the expression of ChML nRNA in each tissue

of an adult nouse obs rved in the br t he ey t he skel et al
nuscl e, the whol e rﬁﬁ ©ahd ¥B%PF%§?6.6H%?$§§ EYS%Ef)SE%;Ltﬁ%n%?h% Rafid, the
expressi on of chékéntRNAventibe abeseomnpssééeof cdnfi amenoi acide agEeyEball,
t he thynmnus, ca a a th i h n e

B0l 45, 30- 4807 1600} “U8S | PEREOBR SR Reld kOB ke P 1Y 8
expresse&_at dhemetesy WitsuGsMih, t he pavthgubadya aﬁdythughthemmlOQY _
physi ol ogi cal {upgtipg SC“@é?mEHQf'€8£€9o£0t9§td%£f%ﬁ@?&cegﬁ Xpressi on

of ChM L was o serve even at tissues such as t rain et al
muscl e, and t heeEh§EBAdafRetinted RBOERPEERGI Of @thﬁh&Flgasebééﬁ)tonfurned.

Since ChM L lsTaésam@ﬁsrgé§edséauéﬂsegysbathmiﬂaﬁabé 8 &é§§UngH whi ch
ChM | expression has been observed and 25 that is resistant to vascul ar

i nvasi on and t R8™RABEE FREPREWEER nPHBeRar t PLEGe, 2EAM 2t s (FRBUERL L{B) be
i nvol ved.d n angrogeaﬁslBydfbpsebiesﬂytanauggestofhehechm&honaglbe

associ at ed t n-re di seases._ s hej irer' s, dj sease
skele;al nugglg Fe ;fed éﬁéggsaémﬁ Eghg Cﬁﬁ ﬁti3r£g§§9$5ph9,

t hyroi d-rel at edodpcedsebaviunh tbeBasedowusedo§ebbke, tepebal | membnére
di seases such B§o@b§9§tkfﬁ§§£é”993thxﬁegﬁé%h' H'PPﬁéré'§Su§nrﬁbéﬁegf

di seases such as osteoar 't1s and umatoi d art
angi ogenesi s- r 8PAfeBOdYBEREESCsARA GBMcAncer DYdHEBDOBECt A@NEEM L gene and

t he ChM1ls pO'Y@@ﬂbrﬂglﬁﬁ 5B§u@rQﬁeaﬁlhavseiﬂgnthéﬂt@Qoﬂh§&§e§9dféﬁﬁal§ﬁ3 to
ChM L |nclud|ngagnt| that binds to ChN%anghgents t hat pronote or - 17

reduce the expP8s&fB eﬁfh?ﬁénﬁhﬁdﬂeﬂgﬁ@ne gl??Elﬁ%EchﬁsPH%?%ﬂtto be
used as therapenttneageansliprofheseeﬂaSeasesn Ehfnﬁg@ﬁk6§8fﬁﬁﬁ anéagon|sts

nel ght | compounGSEaea T he T RE, SBUE PHOYBRGSIOR < Br Blrereater BARORS: Fhifted
to them as Iongyas thepembrane phetéincstoncture was also demonstrated

20 by the result in Example 8 in which said polypeptide was
expressed in COS7 cells (Figure 4).

The human ChM1L gene of the present invention was
shown, as described below in Example 12, to be present on
chromosome X (GenbanK accession No. AL035608).

25 As the ChMI1L gene of the present invention, there
can be mentioned c¢DNA, chemically synthesized DNA, DNA
isolated by PCR, genomic DNA and combinations thereof.
Using a standard method, said genomic DNA may also be
isolated by hybridization with the ChMI1L gene that is

30 disclosed herein. RNA that was transcribed from said
ChM1L gene is also encompassed in the present invention.
The sequences of the gene of the present invention
represented by SEQ ID NO: 1, 3 and 5 are a combination
example of codons representing amino acid residues

35 encoded by them. The ChM1L gene of the present invention
is not limited to this, and it is also possible to have a
DNA sequence obtained by combining codons to amino acid



In various tissues of a fetus, the expression of ChML nRNA was noted in
the eyeball, ;the kidney, the 10 stonach, the whole rib and the trachea
(Figure 3(b)). In an adult nouse, ChM L nRNA was not expressed in the

ki dney or the stomach, but the ChML nRNA was expressed in these tissues of
the fetus suggests that ChML is invol ved Iih +t he devel opnent and

nor phogenesi s of these 15 organs. Thus, ChML is thought to be al so

associ at ed Mﬁtbebhauégpéhﬁ andnr@ge@etaaionTﬁé EB@ééthﬁaB§ Rigdublsn It
was al so revealed ressed in the trac Thus, the

ChM L gene andeNe EhBFE BEW?ERBFFSEdbP t ke Br@%@ﬁ?aFﬂv@ﬁFPBE; aRfagBhi st s
20 and agonistsxampmhwkbelﬁcquengyanflbedyofhabsbredsoﬁanﬁh&bLbeageaHS

h - f.th d
Consi Bered Lo BE CASANaS FRerARENTFC AGBhCSCr B RPaNEpCPEFAY ol af dedbee

such as chroni ¢9Rdmey failure, stomach-rel ated di seases such as 25 gastric

cancer and gastric thﬁherﬁBgeEr@ﬁQeéh ?LaégﬂerS? %B §E¥s9¥§e%ﬁ$§n%E89 as

chronic bronchitis In the eve oprent a et'us, the
expressi on of Eﬁﬁpmpﬁﬁﬁﬁsl@Nﬁeﬁﬁqu@aﬂeéteda9d1090mu3@ngés@atWmehapdrtﬁe

expr essi on i ncpeasgs ahlaboaeqddaéauéAcéoaABSéEl95&%h3£ﬁ)hEQCﬁDtN@ Obher
hand, though ChN@I simlarly CAM L, increases in expression wth fhe

devel opnent of thén?eﬁuérelﬁuﬁé§l§9 ﬁéntﬁﬁléiﬁ?esgédaﬁﬂ?é st FBRgly t han
ChM L orimays @@oaudtiénofmgasﬁataemonlnmasat$onbhehafehe lekeapft BabsEhM L

| ags behi nd Ch n_the expressi d that thes uIe e
di ff erent func%’4 XéeP% ?ﬁg §8¥epsgﬁﬁﬁiggf0938rfe?ﬂ§ C?He Fn8$53§8ed byig
in ChM L expreposbrtranchetdevnellopopenfatastiageonf byhe fehasisuggests t hat

ChML is deepl¥n89ﬁ85¥§§g ekgﬁdgﬁﬂgﬁagboglgg gggé?gle“ﬂuEQQ?ﬁéskgton

Thus, the Ch ene an g rnvention, 5
ant agoni st s andMaébﬁﬂ§tént§n@ﬁmpiogﬁel& ng3éﬁt|Béay38ﬁatlﬁﬁﬁdslbedChM L,

agents timt progotesqs,redyee khe1expr ReshenrekehbenChML gene, apgythe
i ke are conS|deged t 0. be gsedéﬁiaa gents for regeneratln and repalrlng

organs in the G858 SPLEKBAGEH ns&géasl a§§88P§ieﬂomﬁﬂﬁcﬁemﬂﬁéﬁﬁquate
devel oprent ofEkbeergaﬂaloseaﬁqulned"daeﬁlesxéﬁkphaheﬁgams(GEuétBeﬁayre

th ff Ch
var ous 11 ssueletROPnE dda FORKHG 18 FEPUIAPaRG PP REPeREPEEePEREatT ng
t he devel opnentl@p,st8§é)okndhsheeldke.it is 15 expected that these
mol ecul g5y and drUQSThaaeréEQ%thh8§etHB'EHMHES ﬁgeﬁfug§%1€§eggggapeutlc

agents, have different Uses. ng the sequence 0 ene of the
present .nventFaﬁentﬂonsmaws§ebreaeélﬁraaaéeraeﬁobypép@pmeoeogen@éaed by

sa:d genedby aeggmaeeaghaeastggdnebbed Iheherequéﬁge Qﬁfbbﬂaabﬁﬂeof

pol ypepti de ma orme nstructing.a re i nan that permts
t he expre55|on¥oF Fﬁgﬁ ﬁFEe98¥e%§F PﬁgsﬁpgséﬂYePﬁ%BHtﬁ@ﬁi?gﬁﬁaﬁost cel

i ntroduci ng t htdonahg,azhdsEdcel Cofid 2pringnEépbori Labhodatben Bnéssyatlng

sai d transfor %9 A§0%Besagggg%§hlHiﬁﬂ%ookoggtg§¥§§EE gglbfoéﬁgmlstﬁg be

prokaryotic ce s ¢an be use ve el rc ce
ment i oned vertEBPQFé@enVéésﬁgrlBﬁéeéﬁdééﬁLsKeahmuuhQUSG | Lke. IAS (ﬁene

vertebrate cel kgugyhpeenBay therfenthr@ned cgited by The Japanese
Biochemical Society, 1986).
This can be attained by, for example, selecting the
30 desired clones from a cDNA library (prepared from a
suitable cell source that expresses the ChM1L gene
according to a standard method) using suitable probes and
antibodies unique to the gene of the present invention
(Proc. Natl. Acad. Sci. USA, 78, 6613, 1981; Science,
35 222, 778, 1983, and the like).
In the above method, as the cell source, there can

be illustrated various cells, tissues, and cultured cells



CHO cells, COS cells, and the like. As the expression vector for
vertebrates, .there can be used those that have a pronoter generally | ocated
upstream of the gene to be expressed, a pol yadenylation 35 site, a
transcription term nation sequence, and the like. As the above expression
vector, for exanple there can be illustratled pSv2dhfr (Mdl. Cell. Biol.,
854, 1981), - 19 pcDNA3.1(+) (Invitrogen) and pCAGGS (CGene, 108,

193- 200, 1991)débabehaVﬁekber8M4Qnaath¥ DEQEDEﬁét AspreaBsthe expness the
pol ypeptide of inter

t k
per se in 5 th&%F€ri F8moWhéF5ua%&g8 §S§§Fétlag 8% ? géi??ﬁﬁfyZIFgas non

expression in yepstratibhenedcanrhéinentonned hEXAL eaadoboafepoliygpepti des in

yeast" describ [ a Upex e at inc tlon No.
57- 159489, as gggbgpggﬁgé éﬁ%g Qﬁﬁgmsggxggégsggg |ﬁayn c?egg t here can
be menti dned " PeeeEsénfiotoprodtiendgrd metboBi nandNBatdbovarias expre55|on

vector” descr'@@ﬂmb?c%%ﬁ%? &ggﬁggﬁis UngyamhnedeP ESQEnE“PthH&%BH) No.

60- 37988, and as a syste ows expre55|on I'an él
there can be nﬁh?ﬁ@n@BNAI%ﬁbé@éhﬁﬁtSéﬂheaﬁaV§§@P§Se%ENéséibﬁaréégcr|bed in

Kokai (Japaneseohm@xamhm@9 B@h@mbbEabkkéﬁttQBhtbeh éah’bd98seand there are
many ot hers. The ChN% gene of the seng i nventi on cag al so be 20
yOFi ¥ B

expressed in prokar CrEepieg) PE §gEhc 1E 9eBR; OfBLEP| PLESERbti Iis, and
Streptomyes. Eovektionl fras abopwAhbsbraely| malzsbbeckehiadcolt strain K12

is often used, he v or. R3 % o] t hereof are
of ten used, bu?g?§5§§3% %ﬁogﬁ% AP @ g%aggggdnanﬁﬁgghe % éﬁﬁ ﬁg8y bi al
stai ns and vectersenapgbeensed. ng,tﬁerpﬁaﬁmpée af pplygrepplide phedscedn be

ment i oned, butbgoenhhnlkﬁgrgocaereevaﬁiﬁﬁéys@e Sa Egeegba 59058§SCQL3§> and

E. coli trp. Al t he above pronoters have alrea een characteri
are wel | 30 knBRErE8PANPERgoRD ﬁlFﬂ@aelhYth@maﬁploaheaéaﬁcgéeasggnﬁseag

ei t her smnthetacabb&l@acfaﬁﬂhbeaynaebaﬁﬁtdﬁ p3m§pbbkwaéréheedgﬁmb egyence
of the present hnventlon viruses iy have many nodifications

s
and vari ati onsCEoF gﬁﬁﬁppg tgﬁepfﬁsggtdéagﬁEFéEV'oP BeASHEC code,
nucl eoti de subaybtritiieatian hethadeuthngughpubbehehaedsBletedizeDyobiads

pol ypeptide. Sygh,a.Sgausage: GansBGueAst! ¥sdgdugedstr om Lhg pyc! eoti de

hybridization method and the like as well as combinations

20 thereof. Probes that may be used herein include a DNA
sequence that was chemically synthesized based on the
information on the DNA sequence of the ChM1L gene of the
present invention, the ChM1L gene of the present
invention that was already obtained and fragments

25 thereof.

In order to obtain the ChMlL gene of the present
invention, a PCR method for amplifying DNA/RNA can be
preferably used. Primes for use in such a method can be
appropriately selected based on the sequence information

30 of the ChMI1L gene of the present invention that was
elucidated for the first time by the present invention,
and can be synthesized according to a standard method.

More specifically, it is outlined as follows, though
more detailed explanations thereof will be made

35 hereinafter in Example 2. A primer is synthesized so as
to contain the coding sequence of the ChMIL gene, and the
it is used to amplify the ChMIL gene using a PCR method.



- 20 sequence of ChM L gene of the present invention or the amno acid
sequence encepded by the gene, and can be assenbled by a conventi onal

synt heti c net hod descri bed bel ow. Such a synthetic nmethod nay be
substantially 5 carried out according to Itakura's nmethod (ltakura et al.,
Sci ence, 198, 1059, 1977) and Crea's nethdd (Crea et al., Proc. Natl. Acad.
Sci. USA 75, 5765, 1978). Thus the present invention is not limted to the

specifically ITh@ﬁtr@teﬂsné@é@@%bﬁﬁo?@ﬁé&”&ﬁé tﬁéaﬁahQSOPrlMtéyégé 140 As
nmet hods of |ntrodu0|g é? desired reconbi nant DNA of the present invention
th

into a host cef¥CaRd PBI YBIF RgPYR ahs f BRFi héedet hBAe puribied DNA
conventi onal nEh@OﬂBenpyabﬁldsedctaheaiéaﬂﬁéétéan&n@btﬁéﬂgﬂoﬁﬁ¥db@n@é|tured

di t d nmet h 5 | t th ol t
encoded by theESRRTE TGRS SPCEheE praRbnt <1 nFBRTPERCRERY bet bR GUEBBLE AES  he
cul ture edi unpusetii¢dr frbnsthel Eurcobi autbunenlyqu$édan&dtma1nay be
sel ected as apPﬁQQéfé%?oHGB§”Qh89s8 Lhee o' s fiebLoad tgéeg nfffngyl Luring

may be carried out under a condition sul t he host
cel | . Fromthe'$dR@gdi AR seeuapese. pofhypephlte @@hebbh®$o@h©@€d can be

'ntraCG'|U|ar'ﬂra@%ié?@@&'Hbaétﬂer0%19§m1@3v88£$rQEBPr@DPquvé@@ rs.
transformant. Said gEaBi de can,be separated and purified utilizing, as

desired, the Z%Sb%?s?ﬁ %pﬁ?%?%%Cthﬂ%n?%éYm%$opert|es t hereof or the

li ke by lvarious sepasfhyodheroseUurgsné” Btmneghét%yn&aiabmx H:huspp
1175-1259, First edltlon First Prln%$ June

Tok agak
Bi ocheni stry, 2B8F25}Sdgobh. 357803558 t%h?reﬁﬁeB?o%ﬁ% 13§%§§9 §l§2§
(1987), 30 andamhmallke]whfphctmecexpaa$$benoéfsahd o hndgenacigde, for

exampl e, conTonhy;useda! eREOSLLLUR] o (1581 Bty LESSLIER Do

pol ypeptide precipitatihg a | T7 ng~ out °Renoti ¢
shock, ultrasonic dB@$%@t©@nth@I$¢@m¢m¢¢a$mﬁmrmgbioml¢frhheo@hMBB ganeous

chr onat agr aphi st nek80gse S8LH ﬁﬁvél%%n?tleﬂecgipﬁ@éé)ﬂcgﬁp@f tBQ“cﬁ‘ﬁfgange

chromat ography, affinity chromatography and hi or mance
chr omat ogr aphy9d®"€ 24 t%@Fﬁﬁise%Bdl%ﬁ%%Fh%Plb%sv%ﬁb@%%ftl$%¥%ﬁe@ﬁ%rbe by

allowi ng the expressédnuoinghpapt odei fllnodhikd mic BédiNdéYséggenes bpsed
to said polype %ige eﬁge t can bg%us tot%erforf1aff|n|tﬁ guréfication
As the 5 affini g as us ﬁ he?Ri e FREPRELERO MR Vet T PR ghe

pol yhi sti di ne @GQO($isgtbg sGandaed méthods Micllas €i8e RBEPCRIPrhgvandea
FLAG t ag( Hop 2 pLessi on
and det g((:)tl onp% .ﬁén&%ﬂ%@ W%!e% d&?h%ege?&g%%eg %‘%?Sn%—]'?%/ %gé tan be
10 perforned adt d%%crlfbféléll% l@oah@me@f R¥hd Dn BER| Protecal soA possiel eot o
purify the ChMdétpedypeRd | yﬁémlémseAémth@rm hogh of | psoelyeLog, t he

pol ypept e enepdad Dyabl SO b of NG BLESEIL | ekl on 5 outl ned s 15
in Exanple 8. (Molecular Cloning, Cold Spring Harbor Laboratory, 1989)
25 and the like. Primers for the RT-PCR method and probes
for Northern blotting analysis are not limited, as long
as they are the sequences capable of specifically
detecting the ChM1L gene, and such sequences can be
appropriately determined based on the nucleotide sequence
30 of the ChMIL gene of the present invention. Thus, the
present invention provides primers and/or probes useful
for the detection of the ChMIL gene. The above probes
may also be used for the detection of genomic DNA by
Southern blotting analysis.
35 As means to detect the expression of ChMIL mRNA,
there can be illustrated the RT-PCR method described in
Example 6. It is outlined as follows, though more



The human and nouse ChM L gene of the present invention and a gene encodi ng
the ChML protein,.in which a Hs tag is fused at the CGterm nal were cloned
into 20 pcDNA3. 1(+) vector (Exanple 4), which was then transfected into
COS7 cells. About 48 hours later, the culture supernatant and the cellul ar
conponents were harvested and were subjectleddto a Western bl ot nethod in
order to detect a ChML reconbi nant protein. However, in 25 any of the

cul ture supernatant1aadekBeasetluhar c5OFBEReR! $1NBeeXRARSAEEB Ah £ EBM kn
protein was detect herefore, conditions for detecting the expression of

ChM L reconblngﬁPmBESt Fns were investigated, and it was found that the use
of pCAGGS as the expfessientyectmﬁg36aenthQSuéh@ndeéﬁetheﬁlﬁb RXAr essi on

f d I ells f th
ot eqent. | nvont EORCSRHCE” gBke nEBRIRG CPHo CHbI LOBTOFE: Fe FASGAIBRIAH s 1 ag
is fused St thee@téon hal syetbeslioaedDNAL 0 PEAGCEStést oDNAE=anpl e 4),

whi ch was tran%éﬁgigge35 al BER ££§€t98h|§s é@?ﬁ&eés ?QurﬁnéaEﬁE rgggtﬁg ture

Supernatant and t he Cer | ar conponen S were arves ed an were supj ec
to a Western bhékthEeheltrAnBAdEF fvbiected tgeedectrhRheresésnbhnant

proteins. No exgresskoge0f Chkhhlh@ﬁ@”@héaﬁbnarQh&éﬂsuvﬁ§r988EbEH§9 in the
cul ture supernahant ere e cel | ul ar conponents t wo bands mere

s
detected at ar bURdBBURER® StHﬁug Mlt ggRergyBaPEacthAl ERENCREFEVHr BREI n
is a meridr ane- beuedtpdoteAQ.aCBeEhEtthBé bapdessiohastrberniconkivamed t hat

when ChMI is essed in 7 cells, IS secreted as a_solub e rotein
inthe cuIturegggéegﬁﬁﬁgﬁt°%f§$aﬁgui§ QPuse VaSBPgﬁgr&ﬁénfn gg T@ 10
32426, 1997). fhaseyhbaéhalyhésshbthtélﬁﬂuselés teeeahedlet hab ShNIthand
Wi e pr ot ehsoRav| a1 STETL St DUCLUCES LAbohat LhebaneplETGbSt
and that the pP&cEBY¥rAgMREAhARI §he @Puﬁﬁebéslgeﬂﬁlégnfésmadeldltherent

Among the two b§@s§1l0rthaetﬁbmﬁb pEﬁéebHrtRDS Qaaﬂda£h&h@h816h Bl ecul ar
wei ght was fouzngg forg}nndlfle ?ln ked sugar _ch a|n in the

Exanpl e 10 des HnB@FoﬁF( gur@- G?GVTh@leﬁNIﬁ3prégéﬁ rt ha@9éxpr 848d can
affinity 20 puitfiwed nsvagladChhht shnmnfaﬁdaohubmdarereﬁpréaseaoay agai nst

the t Hs t i chistidi f Kk
colurm-and ¢ hetPEREPeHReERaRyBEnt Mt endiuetonh e ot ERGEnERBEE L ne

pr esent inventPbMSmayobecahyfuﬁcalqeabwane-bouaddéﬁepotypbptddéfandna.

sol ubl @ 501 ypephb dgBRXLBYoRC0R! CRATLYyOL BbggkOQ?tQVEQ afebisJRaRr gngy For

exanpl e, there ma cases in fer t € I'S expresse
a menbr ane- boufd %Bﬁybééﬂpdetbﬁ Eh@lééﬁﬂ ﬁﬁﬁﬁieneanﬁtthg thpaodd L8 becone

a sol ubl e pol ypepthdgo dhpugbsibe 3@ EhAMLE E&Qtséan“6§n@§£ﬁ€&ed as a

menbr ane- bound prot Ln_in ression in 8 may
under go processing h898b9B9§L Q iﬁ?uﬁ%@rﬁ?ﬁ?% hnmﬁgﬁ ?K@ggggt %éFIlB
the culture coadttssnelsndwhiehenhm Fuekheespien hhe bebnbbbspotrgpephidde

that | acks the BE@”%QEEQ%gQ@? g8”§égcﬁﬁgrb$n$§9£8§559db¥hé“&h”?e rib

het er ol ogous si gnal
contalnlng cartllage, ChM1L is thought to be involved in

angiogenesis. These results suggest that ChMIL may be
associated with brain-related diseases such as
Alzheimer's disease, skeletal muscle-related diseases

30 such as muscular dystrophy, thyroid-related diseases such
as Basedow's disease, eyeball-related diseases such as
diabetic retinopathy, cartilaginous tissue-related
diseases such as osteocarthritis and rheumatoid arthritis,
and anglogenesis-related diseases such as cancer. Thus,

35 the ChMIL gene and the ChMIL polypeptide of the present
invention, antagonists and agonists to ChM1L including
antibody that binds to ChM1L, agents that promote or



More specifically, the nethod of expressing the - 23 soluble ChML
protein-is outlined as follows, though nore detail ed expl anati ons thereof
will be nmade hereinafter in Exanple 9. A vector was constructed that has
integrated, into 5 pCAGGS vector, a nucleotide sequence encoding a protein
in which the signal sequence of preprotrypsinm a FLAG tag, the Cterm nal
end of the extracellular region of ChML were fused fromthe N-term nal end

(Exanpl e 5). ThegGhM th@rekgkesghah a@stﬁépb§ﬁ§9d EakNgahhi $h¥eglige AQewas
secreted into the calture Ilg as a soluble profein after the signal

sequence of prEPRPEEFGPERNtRa ecPéﬁgeés(EﬁﬁﬁﬁpﬁuglcF?Q@PéSSforTﬁée§6luble
ChM L pol ypept ddeetbas. semhetaqonmbestbﬁdcahtagenhsqglﬂeﬁ@mohedpubbbbed

using anti - ant i 1 FLAG, anti bod ma) .because a_.FLA
tag i s fused ?%g?e?é&gﬁggd §8|SBCEBQSIBF8t% eFen8¥8£ g FLA@Wt&SE §Ular
cl eavi ng % he FeaGghtistomppuotei andi theehtbeokbnasehelphgsdpedtifically, the

hod of b t d I gh
Tor 0. 20 det i | %%bg%kgﬁsf ReHe Bhoronr ur s FobsnER @Y, Ab BB AR sh ey P an e

13. Using a Li pBPeétBRtAeNreagent (G BCO BRL) according to the instruction
attached to the prodycyarpSksshChMibsVas 5r98§£50teﬁe'ekBrQ§§Zoﬁeka and

48 hours | ater éhe 25_cul ture supernatant was hafvested. "Fromthis culture

super nat ant, aC8Y¥rHpMBNENNRE BPBF@lhnmégepBVPPPéé byhef Kidney, the

chr omat agr aphysusmaghanththA@wer&Bf hAEt yheekrééBhaara)( Fﬁgb%f 8(8)).Then
e

ChM L pol ypeptide_qf e prese on_can 30
ponpeBtlég Bur 98Hé 8888%{.8%5' gﬁbp85?|88tb8695e?8e§ éBIFBesupport is
very usef ul fokldheypurltheastomaoh,pbhypepE|dbnthmRNaaWabledptessadd

h
gﬁg}Ldgofnggi;gekxegaregggeggaegyth@saégggfggggsg£%d%hgﬁakggg@ ggnd to the

menbr ane- boundlBBP}ﬁQStFHe§ eaﬁ@Vﬁé@P@§n§néndh@orpkégemhélSODﬁbtéeehM L
pol ypeptisle mayrfengeadirhysysedmior ithenaddhti €8 bat g1kBeassoc24tege!

culture Tiauld L, Vi Lo e h ik h Y 0 Re T Oh St h0e! Brghns in
adults. It was also revealed that ChMIL mRNA is
expressed in the trachea. Thus, the ChM1L gene and the
ChM1L polypeptide of the present invention, antagonists

20 and agonists to ChM1L including antibody that binds to
ChM1L, agents that promote or reduce the expression of
the ChMIL gene, and the like are considered to be used as
therapeutic agents for kidney-related diseases such as
chronic kidney failure, stomach-related diseases such as

25 gastric cancer and gastric ulcer, and trachea-related
respiratory diseases such as chronic bronchitis and
asthma.

In the developmental stage of the fetus, the

expression of ChMIL mRNA is very weak at day 10 of

30 gestation, and the expression increases at around days 11
to 13 (Figure 3(c)). On the other hand, though ChM-I,
similarly to ChM1L, increases in expression with the
development of the fetus, it was evidently expressed more
strongly than ChMIL on days 10 and 11 of gestation. It

35 is, therefore, clear that ChM1L lags behind ChM-I in the
expression, and that these molecules have different
functions in the development of the fetus. The increase



In order to search the activity of the ChML polypeptide of the present

i nvention, human unbilical 5 vein endothelial cells (HUVECs) were used to

anal yze the presence of a angi ogenesis-inhibiting activity. Mre

specifically, the method is outlined as follows though nore detailed

expl anations thereof will be nmade herei nafltSer- i n Exanpl e 14. When HUVECs

are cultured on a 10 plate coated with Matrigel (Becton D ckinson),

Zﬁifﬂ|arlendothﬁ|CﬁM1§$ékgr%§éﬂbﬁ EﬂbﬁhélK?Vélbﬂﬁé??&l(Etggﬁeog)thhenhthe
pol ypep urified by nmenti.oned affin chronmt ography is

added to the ct?gﬁgengaﬁFBs Fh@tfggﬁz of geep BelPVRévégrﬁethE of HUVECs

15 was i nhi bitednéFagliior 8¥. oFfbhenef and, thé tketkean.t harh@GbM thbashm1L

angi ogenesi s-i iting th t he_spl ubl e ChM L, pol ypepti de

can be appliedggégagﬁﬁnggeu MEMaB%EYP%B?lg?Sggng € aRt 6Pk iégvﬁéglgn'

angi ogenesi s saghageniéabetand agonhspat hy, CoMbLeincandigf aheidbatipi dhat

et oo & sBIakpecBOCKRTR) d6-ROROMRE . P bRE: SN 08NS OLAL BT B ST

invention, a specific ant| an ene An an rgeén as used herein

i ncl udes a pol §pepesaeopr oduthed ChMﬂhrg@n9uaﬂﬂdttbe atker dragconsitieres

above genetic gggh8egELAYalEh @Ht@rférCPégéﬁ@££¥lﬁgn5H85k55Q199h§pept'de
and an antlbod%gobtalne g? e an cl onal anti ocl onal
i

anti body, and BhA2BE &RfELE| GBF§ ngﬁo?ﬁ?n%ﬁélpﬁ%ﬁﬁﬁéﬁﬁlBﬁsoﬁéa§9?eWEﬁb
recognhukbn gmdaﬂbq?htkedéﬁe$apﬂe89 @ﬁlynépbrdégstﬁCgchQk¥§|@Qﬂ%ges
anti bodi es and, no onal _anti hodj £s_agai nst , sai e an be use
for treatment BF ?ﬁé 859%?% g?rggefﬂgngeﬁ%PEen§$ﬁ5ép ESr ﬂFggﬁgage?hat
are medi at ed (UetweehbeMandndeChMy; by shedepplypepondén wadioan al so be
used as di agnogiig,ds %ﬁaeﬁgt safipr LhE @9§ergh§ aghY. LA Ehgogkgf LRabn

specifically bind to t geptlde enco
present invent#®higanthe devd Spmgéhélaﬁéﬂgasoéhéhﬁ fﬁtEﬁanptels That the

gener at ¢ antleﬁbéﬁﬁeaokMﬁﬁpﬁhégeaﬂék@@@Ye§p@ﬁﬁfBE@%EYtHbEd§aEBe§atﬁese
pol ypepti de was n the result of West | ot shown in Exanple 8

firmed
(Fi gore 4y & RALPCERRF L BBFYpeer des aniPERRG Fay aPSRtBe DSEE for
innunostainingdifﬁsuenﬁeaéesns as described in Exanple 11. When a rib
cartilage was stain nt i Iy [ de antibo cells_that
assune a fibroblastﬁg ﬁ% FP %uﬁ?gﬁcu% ﬁ% ?ﬁﬁihcﬁeaemﬁg ggétBrgﬁ?P und
the 10 cartil aghventienssie MErBOSQGbléltalpyOGUaénedpQEYereld¢ On the
other hand. itchasqbaenydempasteateflyt habefMhaliospenklheahby. expressed

on chondrocytes and |nnunosta|n|n has al so s accunul ated in
t he chondrocyt es anahﬁaPFPéégtb?ﬁe?fth%ﬂ ghevehppdypeptéde 18ayHPeaki et

al., J. Biol. gbsabrmaazbyBaéastsaéeﬁng199zécomﬁlmaﬁttbﬁAeEBae pevgat ed
that ChM L and_ChM ] _are ex f gs Qﬂgk ferent g%s in the tissue

i ncl udi ng cart [ ag&~PHRFEAC h% eby€d t?%?%do haPe RRPESRRGI AR ELPR
mol ecul es t hat ihagehdsffeedht iuncod@nsng2ﬂhihelntssaehosntaemlngothe cel

group i bi 11 0.3 ELBRObLashal Lken! 0611103l 185 dPADRSLELEg,L A, e

expressi ng the i mrunostal Ning~i s conven rona fermed as
perlchondrlun1(SudaAétthﬁ hOBén@etbrnﬁﬂYoﬁfaﬁ@kaﬁ@tA@séﬁbiEoﬁndnd their

regul ating 25 pa6k8f$odic2celP95¢an Thoughelihere is no definite definition
at present on the tissue perichondrium it is_herein intended to nean a

ti ssue containing cé?ltﬁ?oﬁﬁgv?hﬁFk%§ﬁ?Bi? S+ BrobRake-PEkePPorm The
cells present mentheneerveheéﬂrauesaryeahaugh1n§@ct0cbﬁla s@hacenéor

chondrocytes t are,re |red 0 e de ppent of car tilag]nous.tissues
during g%@ progg%s of engoch%%ﬁ %r%g tF%ﬁ?eF@ﬁg tﬂ%gbé?Pﬁﬂondrlum
is an |nportan€H®|SsbéSth@@Sstblsesanﬁohertykes at the time of skel eton

formation during thgsprREesgpPlssion vector for vertebrates, there can
be used those that have a promoter generally located
upstream of the gene to be expressed, a polyadenylation
35 site, a transcription termination sequence, and the like.
As the above expression vector, for example there can be
illustrated pSv2dhfr (Mol. Cell. Biol., 854, 1981),



35 devel opnent or bone and cartilage injuries in adults. Furthernore,
though the cartilaginous tissue is characterized in that there are no bl ood
vessel s, nerves, - 26 or lynphatic vessels, the perichondriumis thought
to regulate the infiltration of blood vessels, nerves, or |ynphatic vessels
into the chondrocytes since the perichorddBumis present at the interface
of 5 cartilaginous tissues and other tissues. Thus, though perichondriumis

recogni zed to REpNUR | tafdvitssden) idndaschecsefsand e dedi nissomand
det ai | ed studygf nOh{TPﬁTeeﬁ rraéﬁ%at A{))r esenfﬁc One rreason for thi?th%? t here
are no nol ecul hatPaf Pes i ¥t Uk ¥peti PY¥RPFSE 10 expressed have been
elucidated at all. Mcamsah®ioty,expréde thHesenlepobt hid esfll Estéraét alg a

i ssue ternmed as_ perichondri um surroundi ng

ificall d. t ti d
fﬁgm(:alrtc?l aéi ﬁ%ﬁéaeltsf@:‘sh% (f%ﬂgbr?!()rh%ﬁ a8, TFRY YT TP %?%I"én Per§ithort ant
tool in 35 thetls uielbd @fraxcthondri um and cartil agi nous tissues. The ChM L
f th toi i i I I d d, b
peri chondr s amspec 1) bl 1 BT estod SReETh PRttt ote ouer St erehen
infiltration ofeditood Veesel&an nee veentigneg nplxpreseovestel s into the
cartilagi nous 453U i d€NCEn Jdies i SEOVEF W OF 1hex M L ggne a8 the

result of functional analysis of ChML included herein is believed to

provi de, fromRFFPMNed b PRt ISR RN L M et ? Of byt Bhd dhed devet Spnent

of therapeuti ctheet horsowd &:05rék Sasesn | Thydd€hc®EI s £homslré um ngl ot her
ChM Lexpressing tissues jncluding.the caéti ] agi nous ti.ssue are involved.

Thus, the ChMTCYerEhd T M LoD REPERt e df FeHETRE%Nt i nventi on,
ant agoni st s anzhagorw stiss texGhdd 41 @0 verctardi nde sat i bedlyin bkdi nds to

ChM L, and age . r t i f e L gene
are consi dergdp%%p%ﬁesgéf%%érﬁ Ig‘%%plgu e aﬁg}gk?\ﬁs(%%?g}érs%%éeés%%@m% th the
above ChM L- expresxs my testemaat nvbloms exheeadpboe Expramsdbhamnal ysis of

MRNA angst he resuld, 36, 0fe | GAMNAS AL N & EVeRhSA TR n i hes %\Mé—r}gggfc and

t he pol ypeptide encoded thereby of the present 1nvention are expressed in
the brain, thee®edaFIont rieskeired i gl (Japayese Hangxgmbned the whol e
rib including eatént ageblid®tion) No. 2-171198, and there are many

others.
The ChMI1L gene of the present invention can also be

20 expressed in prokaryotic host cells such as E. coli,
Bacillus subtilis, and Streptomyces. For E. coli as
above host cell, Escherichia coli strain K12 is often
used, and as the vector pBR322 and improved vectors
thereof are often used, but they are not limiting and

25 many other known microbial stains and vectors may be
used. As the promoter, for example, there can be
mentioned, but not limited to, promoters such as E. coli
lactose (lac) and E. coli trp. 2all of the above
promoters have already been characterised and are well

30 known to a person skilled in the art, and can be
assembled either synthetically or from known plasmids.

The illustrated DNA sequence of the present

invention, plasmids and viruses may have many
modifications and variations. For example, due to

35 degeneracy of genetic code, nucleotide substitution can
be made throughout the coding region of a polypeptide.
Such a sequence can be easily deduced from the nucleotide



ki dney, the stomach, the trachea, and cells that assume a fibroblast-Iike
flat formoceurring in such a way as to surround the cartil agi nous tissue.
It suggests, 5 therefore, that the ChML gene and the pol ypeptide encoded
t hereby of the present invention may be involved in di seases associ at ed
with the above tissues that have been confitrmed to express them such as
di abetic retinopathy, muscular dystrophy Basedow s di sease, 10 chronlc

ki dney fal|Urese§E8HBEho@aﬁﬁﬁﬁL SCEQ“b% QEQ“&QEEbEt gﬁkﬁﬁ%&%ﬂyp%b?l e of

rheumatoid arthritis. Hence ene
t he present |n@@ﬁPPoﬁClﬁnﬁﬁ@éﬁp§?seaﬁédﬁéohysﬁbetGeGﬁM endnekodrg ant i body

that binds to &hb@hbléﬂdb§9§nbéan§E1é5amrQ?HEﬁeQEcr%@%ﬁgdtH%s@%@h@@s'On of
the ChM L gen e con red toFEe used a erapeuti c agents or these

di seases. nBFéngo pPe§¥H Fﬁ%@nWF6§°ﬁnWPYnBW BEPEXpP&iAdd YOI €
specificaily mcahrieﬁebencectOrﬁhﬁgfeblmﬁengrexanmbeﬁodlRI&EQH&Q be noted,

h i i I I t to.th | es.
Beanpl e 1. Anafyer SoStORRS" CHRRL AP Ro AG7d) SBRHCHERS28 TREAOMESS] 6F
amino acid resf uesP@©CChNﬁtlanaC€ﬁhAECﬁ@sUSAWﬁéne6765b9m9581(a)Thuihe
ani no aci d seqegecgr@@én»’;e@ﬁeéﬁe&sﬂ by a8e i‘h@*ﬂ@@ﬁt k6aLnLeLLEEs (DM by has 2
mol e It

honol ogy wi th ChM hr oughout the cule
has a partlcuIé?FVSHF@HeQOHHGﬁBPBg9emﬁPﬁuﬁﬁéeéhtéﬂﬁﬁmaﬁsoprCNNruSEﬁat |s

extraceldoul arly seCAgtﬁdthehbowtngnﬁbedﬁéQﬁ sehBgdebiChM redBRphaEREOgY oOf
am no acid segﬁ mouse and raf ChM L was conpared (Figure

1(b)). The Ch ﬁﬂ pgﬁﬁpggggaatl§n¥8HB6§8dlBF°3P7h8ﬁFnﬁe& |é§d|%hﬁunans
m ce, and ratsfoblbwihe Beanaﬁbﬁmlﬁglﬁetﬁﬁugrearm@ﬁg baﬁeéhg%gn%ghjtelghree
Shown i n the (T3S g Booiofn bELR GFCARPFIARD CHRPLRA Parges
hydr ophobi ¢ peakltsreisecveddingt he Ntetandatdemdth$alsfhyﬁrafgﬁglc reghgn
T S e SR LB Yo S TE LR R B e
proteins. ExanPFesgntCipWephien €ae bamprodeced. As the CUlture medium

used for this culturing, a commonly used medium may be

selected as appropriate depending on the host cell

adopted, and culturing may be carried out under a

20 condition suitable for the growth of the host cell.

From the foregoing, the above polypeptide can be
produced intracellularly, extracellularly, or on the cell
membrane of the transformant. Said polypeptide can be
separated and purified utilizing, as desired, the

25 physical properties, chemical properties thereof or the
like by various separation procedures ["Biochemistry
Databook II", pp. 1175-1259, First edition, First Print,
June 23, 1980, Tokyo Kagaku Dojin; Biochemistry, 25(25),
8274-8277 (1986); Eur. J. Biochem., 163, 313-321 (1987),

30 and the like]. Specific examples of said methods
include, for example, commonly used reconstitution
treatment, treatment with a polypeptide precipitating
agent (salting out), centrifugation, osmotic shock,
ultrasonic disruption, ultrafiltration, gel filtration,

35 various chromatographic methods such as adsorption
chromatography, ion exchange chromatography, affinity

chromatography and high performance liquid chromatography



Usi ng the am no aci d sequence (Genbank accession 10 nunber ML6441) of human
ChM 1, TBLASTN search was performed for the Expressed sequence tag data
base (dbEST) in the DNA data bank of Japan (DDBJ). As a result, an EST
file, GenbanK accession nunber A2123839 was detected as a novel gene
fragment having a honol ogy 15 with ChM k. 2lsi-ng Cl ontech's Human fetus

Mar at hon- Ready (TM cDNA, cDNA was anplified by the RACE nethod according

to the instructiprc pf t@edesohiol ddie iHdued red¥ | Mersr R Ensydf hepi zed from
t he nucl eoti de gfé‘wence obtai ned from 20 the above, dbEST, and ExTaq

pol yner ase (Tak H25) € P IRTH AR U dF My RIP P 2ot Y D t he
i nstruction atdf@tivedty otddnewas ofluodd 4dsi say CameldmegtiMe PGhawsdaem Y00 ( PE

Appl i ed Bi osy P j catrj ed. or. 30 C wi th each
cycle conpri sisﬂsrlcsjrqg%e'&fjf%?B é%lag%érg}bon sl,'@%o%%?loff%&bglsée%bncé%/ %rﬁ% 72C for one
mnute, &nd fidbfiyitncudatas weddeteing Higne ean dobteniend®R r eact i on
m xture. One tﬁé‘I%"hPéti@?né e@ed | o 4N pd 4 es s added, | and fhes secongl, PCR

was performed in the sanme condition. 30 The PCR product, obtai ned was
subj ected to ef &%t rbphdt e3S dFLPA -LagarRP &t Thnt HIRRFAMWFENNE - -
brom de and themodhe2pge] 1ess phservedeubtlessidh i diddiaieOidn eXathae DNA

bands. The anpl. fied fragnent re excised fro he, gel ,_and_ wer.e purified
35 usi ng Q Aqui }&Iﬁi%eﬁ’ogg?%ﬁ‘?%\rlf%?g(@ A‘%ﬁ\ﬁe an% er%@ %39% 2% RS ruct i on
attachedOt o t heepfodued . aghdeserciload | e Beguehes ®fandied puand i 2d fs agnent

Anal yzer ) of P ROpS Set B Boy R Ene: SRR Bt oy TR G Lo T ©

Cycl e Sequenci v@ggReady Reaction kit. 5 The nucl eoti de sequence of hunman

ChM L cDNA i's shownphd SEQiAR 0: plo@idhi g SciRd 91 A5k sk SRIUSRSSad S 15hown i n

SEQ ID NO: 2. Since the amno acid sequence encoded by the human ChM L gene

represent ed bytBEEHH 0T 1EhRasPEL$RMD| DYYCADLR t 5 IRiHehi ¥8M 23S the gene
was deciiged t of B1éwE Peehasgh hfokd Mt gENEd (&3adtdnd t kengefigdredhey LM Ng

sequence (CDS), of Human ChM L_cDNA a ified by PCR, el ectrophoresed on
agar ose, and t}ﬁ%nmwggelb%?ﬂ?%ﬁ?e’ﬁm}%ﬁm@i%e%'cI oned using pCR-Script (TM
15 Anmp cloning kit TiStratagensnd accosei QigMID gdmee ioStthetpoaseant ached to
the product. T c f ot rj cused | -' lﬁﬁng
NO. 7 (forwar dblg\r’;éﬁg?%?a%%gs%élﬁ)gI\%)Hg%&(#livg}?ésgc f@’n@’%)é#ﬁ%ma& gene
sequence that haBipebddi bt efhraeddat ntloetbeterninel ideroocHeted nime®@ using

ABI PRI SN (TM p33Ra$enes | CyABaby ZeExfip PE APl iefeBipsystigss and ABI PRI SM
(TM Bi gDye Term nator Cé/cl,e Sequenci ng. Ready Reaction kit._ Using the am no

aci d sequence PSEEFFEFf@Y 23tofChRiare Ehft L, ARE ST RRFShL HERT catffed out
as descri bed 26ultutbesabeyveabaBnagasehe ASe Bl ESt | dompBSnéngengefs agnent

that encodes npyse (ML, EST.EL T & GEnbagk, scgesslon Dutber AVBIOOR, s

detected, and as a gene encodes r at nbank
accessi on nunberder 119088temt dcfitedretnpinabuserdietay Hidwgeer, in

25 any of the culture supernatant and the cellular

components no expression of ChM1L protein was detected.
Therefore, conditions for detecting the expression

of ChM1IL recombinant proteins were investigated, and it
was found that the use of pCAGGS as the expression vector

30 enables the detection of expression of said polypeptide
in COS7 cells. The human and mouse ChM1L gene of the
present invention and a gene encoding the ChM1L protein
in which a His tag is fused at the C-terminal were cloned
into pCAGGS vector”(Example 4), which was transfected

35 into COS7 cells. About 48 hours later, the culture
supernatant and the cellular components were harvested
and were subjected to a Western blot method in order to



30 Marat hon- Ready (TM cDNA and Rat Skel etal nuscle Marat hon-Ready (TM
cDNA by C ontech, .sequences of nouse and rat ChM L genes were determ ned by
t he RACE nethod as described in the isolation of the human ChM L gene. The
nucl eoti de sequence of nouse ChML cDNA is shown 35 in SEQ ID NO: 3 and the
ami no acid sequence is shown in SEQ | D N0224- The nucl eoti de sequence of

rat ChM L cDNA is shown in SEQ ID NO: 5 and the am no acid sequence is -

30 shown in SE&&B:NOMOL dbeComoth gt SEAHEOLES. (GRS) ebr &DISEn g T at
ChM L cDNA vverghﬁgﬁllfle and vveregurlfled after agaros

by PCR, , e
el ect r ophor esi i THC AR %X?%Ean?B?\éﬂs U Pt en et r i pt tiaMuUlEBr el oni ng
kit (Stratagens)paccataihtg titetdesi st thctdonl wldachefbdoeibe prodsgids The

sequences of the pri é§%%§§§£;%%§§§§o%%t%§annuse gene are shown in SEQ ID

NO 9 (forward priner ( reverse primer). The sequences of
the prinérs used i nTIPGR ot tWes 10eved le@nehat etlshotMlh SR NDs 41

(Torward primefdmaiensBiblih N odid CVEE Sey O SMIRLY e, SEOURLE Q0L L he

ChM L gene that was integrated into the vector was determn ned using
PRI SM (TM 310°@hetned shbd ke dfClE Dpbt | P 9353 t BWsCARd #8 LPRIBM (TM

Bi gDye 15 Ter nigasofr&Y&d ea Sefuesti e Repsiye React i o ki1t Jhe nanes of
human, nouse and rat ChN%L(genes constiucted in this Exanple are
r

abbr evi at ed t o® "RHE"ILE Pt ithft he et €hiv hefene: 2 FornE 1~ 20
the vectlér contzd hé nglde) mousleuChihé genky s PORMIM dod Nec &ETE OFe @A &d Ni NG

the rat ChML : - [ le 3. Construction of_vectors

cont ai ni ng gehggggHgﬁgﬁhdgggkgﬁﬁgﬁggﬁﬁd%gyE%iﬁi.Qﬁ%ﬁ%ﬁréﬁ# Fufith 6 25
resi dues of histiethrierese flisad 19, the s esindwral tiide Cudihgls erusakks
(CD%), 3 o oo aUasy (M b CCBY VhPL AL Yo Rt Yo e

purified after agarose el ectrophoresis, ch were then
PCR-Scri pt  SK(B5OWRER oraihathdlast bR &P o¢T Diied R hamisss 30f Hikeseali ne

resi duess(H s helgcwhys berd usperdvedhe Qurddd Ndle anh p:?ﬁicg?[]fc% t(ﬁé\/{] Ap
broduct. The. SeHLEACE 1o fhe BI% nerad Aodha I o1 19 Haate e e
shown in SEQ I NG o (borawefariprivet §ieddoBEQ N0 MMke S5 dga st raveisein
o). Lo sepkeReglo e SRS ASER L0 BRAL, (O mouse sene are
That a The ChMIL protein thus expressed can affinity
20 purified using a ChMlL-specific antibody or an antibody
against the tag (His tag) in which 6 residues of
histidine are fused, a nickel column and the like.
The polypeptide encoded by the ChM1L gene of the
present invention may be any of a membrane-bound
25 polypeptide and a soluble polypeptide having no property
of binding to the cell membrane. For example, there may
be cases in which after the polypeptide is expressed as a
membrane-bound polypeptide on the cell membrane, it is
cleaved to become a soluble polypeptide. Though the
30 ChM1L protein was detected as a membrane-bound protein in
the expression in COS7 cells (Example 8), it may undergo
processing thereby to be a soluble protein when the host
cell or the culture condition is different. Furthermore,
the soluble polypeptide that lacks the transmembrane
35 domain can be expressed by fusing a heterologous signal
peptide to the N-terminal.
More specifically, the method of expressing the



- 31 nucl eotide sequence encoding a protein in which Hs tags are fused to
the CGtermnal of ChML was determ ned using ABI PRISM (TM 310 Cenetic
Anal yzer (PE Applied Biosystens) and ABI PRI SM (TM Bi gDye Term nator Cycle
5 Sequenci ng Ready Reaction kit according 2 the instruction attached to
the product. The am no acid sequences of human and nouse ChML in which His

tags were fuse e~ term .are_s .1n.S D,NQ: 17 and 18, and
t he nucIeotideggggag%cggg%gog%ﬁgg%ﬁe%?a?g%gﬁég% %g?%ﬂlggﬁfrEFﬁﬁpg%Smgﬁa 16.
The genes encodfhgiipd ceupianprocesntbensefueidl ba nhds Emaspheftarwhnch a
Hs tag was fugggmgig gbbreviated to: the vector containing a gene encodi ng
the protein in 15 which human ChM L and H's tags were fused . pCR-hChM LHi s
the vector containi figV8CHeRevdhceanffreatedrbhetnhaf hptetarabade EARPL and

Hi s tags snere bgﬁeds-v§6ﬁbﬁﬁhylhﬁ@§e5¥@8@|EeéueﬁégséﬁHééiﬁg gf pexpEERSI ON
vectors In order tg.eﬁprgss t he ﬁhM L gene in a manmalian, 20 cell, CDSs
vere exci sed frBnVEhe"abdfes pERRhACRRALCNGERAENRE P BERYRERM LR ELAGNd

PCR-nChM LH s wath tkstcieeimbnebdzynesoEcoRk ardrieéliuvererebeshrgphoresed

: th i b i fied, .which |igated t
pCDNAS. 1(+) (InOEPogehs SREcHchrel thent-EoBring! 34" Dbbamtse1s) cding
Li gati on hi gh TlreyGhi¥}Laprotdingthatthesi espressednuaingchedst vether

duct .yg9Th t] - j i [ ' .
product .jgine Sﬂég_éQ@?e@%%F?nﬁﬁEBééggﬁ%gﬁréeffé+?§ %ﬁ;ﬁaég éﬁf&egrggeln

transformati on using E. cc etent ¢ ra Shuzoj accordi ng

to the instruckfbArathachianad sede@ecerofiupTePPPteyYPPLRi ¥§5ngleaeed

plasm ds, the ipkegpati on pighhe de¢sired gene was confirmed by restriction

enzyme reactions and agarose. el ectrophoresis., The vectors constructed in
hBSR}

this Exanple are abEP%vF%ﬁ%ﬁl?OGhﬁkLpE iyeBRyerseebRtaAni AECL e
hChM L, nChM LeuhEhik LHi guaddcathdbd Lbhsif pe®NAs b Maht i PCEIAE nEhd body

RChM L. TatnM LOE hEhkh LEPRC RACRERRY (P Tm R AR S R L LREAEES honthoed
pCAGGS- hChM LH:Berahd. pCAGGEs nThéb Lpbss fxbepte bem&pastheCFLAG dhgviegt or s
Lnal express humeayengotHd! LiBM ks PR ELOLOn IR By ELAGKIAGLLS TUsed The
ag (Sigma) as uSed herein its_a hydrophilic narKér peptide conprising
ei ght anino aci ds (M¥epeTyPetySinaplnsptirepnashodyes pandfyhegl ke five
am no aci ds (Aspl1ABPe ASEMAEPpLYEEihSid SLEDTNEY T 88 BEUVENSCLhifligh more
20 detailed explanations thereof will be made hereinafter in
Example 13.
Using a Lipofectamine reagent (GIBCO BRL) according
to the instruction attached to the product, pSF-shChMI1L
was transfected into COS7 cells, and 48 hours later the
25 culture supernatant was harvested. From this culture
supernatant, a soluble ChMIL protein was purified by
affinity chromatography using anti-FLAG M2 affinity gel
(Sigma) (Figure 8).
The ChM1L polypeptide of the present invention can
30 be used as a polypeptide-purifying reagent. Said
polypeptide bound to a solid support is very useful for
the purification of polypeptides that can bind to said
peptide by affinity chromatography. As the polypeptide
, that can bind to the ChM1L polypeptide, there may be
35 illustrated soluble polypeptides, membrane-bound
polypeptides, antibodies and the like. The soluble ChM1L
polypeptide may be readily used for the addition into the



10 enterokinase. The vectors constructed in this Exanple can express a
protein in which the signal sequence of preprotrypsin, a FLAG tag, the
C-terminal end of the extracellular region of ChML were fused fromthe
Nterm nal end. The protein that was expressed using this 15 vector is
secreted into the culture liquid as a sol 48l e protein after the signa
sequence of preprotrypsin is cleaved, as explained in detail hereinafter in

Exanple 9. Singgln dbPéntadliguidsed ¢otide &F ol gt Pagxpsessed with this
vector, the protejin can be g_url fied using anti-FLAG 20 anti body (Sigm) and
[

by cl eavi ng t he* Pt B drbei iR witFCent er oki nase, the FLAG tag can al so be
renoved. A vector was codest rustedaiech whehaet hett godf densecmerce (SEQ 1D
NO 19, contai i G -1 vect or, manuf act ured by Si encodi ng t he
si gnal sequencfggg’fﬁgggg#ég\p?g\@r/%%s‘? ne%%%t o H{ A 1Ay d@ﬁéﬂf [59@132%3& romthe
Nt er mi nals was veirgerdedhe hial t bel pCAGBE/REs) oveXdeusedato eanakyee reldet o as
pSF vector). i e eotid ge. e : 68 1020 of
SEQ ID NO: 1) A%ﬂ%%%’?% gﬁeéa%]ﬁﬁg&g%é%s@%\bﬂ%%l?%%l % ‘b?%hn%%P ThM L
represent ed bySBEGHi B AbLY 2 Bt Takhed abs| @t binedras nkel beve otlru dlas

anplified by therPERe2iled, eRptakdei P! ihdLsb productryagaddt egrated into
the 3'-end of the nuc%eotlde sqg%gggel ncodi ng the FLAG tag of the pSF
d

vector. The seytehteadl bFr pth nef or FEERS W S5 hEGERY | 9P ND: 21
(forwardopri mep)atedcSi€ed DvNOL Bafr byel sepecta®rDicRhesonf povascwnanf the
SRR PRI S (TS R E S T PRt R PR et R A - P S
_(Tl\/{ Bi ?_Dye Ttewlmigat}me Cy¥le Selyeertide Raaxjyffhf@cbj'om&iabmeerdi ng to the
instruction a - e 0

Exanpl e int egrlg%gdsﬁl%(g %ﬁgu\ﬁl){ec ;?ﬁ’f%’@ﬁ%%gﬁhﬁps% ?%d%%(gg?ﬁ%n%u% e§%m no
aci d sequence theoHed therEpymatiahonh WSED kD NerugBurghef vEIIVEES

construated i ny4Hi sniExgipée nhlidube apbreviatethto, PEESHEM dar 10nExanpl e
6. Expression a}rllalza s of ChM L™ nRNA, Expressjon analésl s of ChM L nRNA in
various tissueStofl ahefidfl FPFADIGREKI ST NI BiR e RPELVIEY 0- 3REK A H
C57BL/ 6 nouse was sibBsiets echand paCipépsSide v@s Bxtapslbsd adigh was

i medi ately fr n_ | 5. 11 qui itrogen. The frozen tissue was ground into
smal | pi eces, gﬁg %é‘lgﬁ%l? Cé%fg({ﬁ’fop%%s fie %%%?%I?%be$gb¥ he instruction
attached to thanprogeresitestohads Ribét bactetisopethns obteénedandVith one

~, g of betal RNMe@faeath Lisskecps tenplate, 20 ~1 of cDNA was synthesi zed
using 20 Superscript |l preanplificatjion kit (G BCO BRL) according to the

instruction attachedStd9tHae pPotiRePtide Fangesed e the FhiifwwenePtine of
the reaction syséepre@snteindéndblon, la apseipic eaghiboSpuCaR).Be~, 1 of CDNA,

0.25 ~1 of ExTa | rasg (Takara Shuzo re used, t ich the 25
forward pri mrg%%%%¥¥m:£%)a%€hg?%ea§ e\’/‘gé?%\gh%ﬁﬂri?%%é?% f0: 10) were
added to a congehypeptibde oprodeced nin Usange Ganadtrjt { d9/) a RS Ginsg eto 9706 ( PE

| i ed,Bi osys , L j f d ; cles with
Qggh cygﬁe an%§?§%n%?%%%@?ﬁ%*%%52%%§ﬂ%§@§§%9%d§?F%rcééﬁggg%f s, and 72C
for one mi nuteSYTHees baedi bAlyPaptide obtnd nel apisikedy coloeained may be

el ectrophor esi gnProf 361 PEBSRSE S8t 11660 bR fdh & 1bLh U be opb e, apgyt hen
the gel was observed un rradlgtl on to exam ne the expression of

er
ChM L nRNA in %%ne}a%hef §%Eg\'\7/eiy used for the purification,
measurement, recognition, and the like of said

30 polypeptide. Hence, polyclonal antibodies and monoclonal
antibodies against said polypeptide can be used for
treatment or the development of therapeutic methods for
diseases that are mediated (directly or indirectly) by
said polypeptide, and can also be used as diagnostic

35 reagents for the above diseases.

Antibodies that specifically bind to the polypeptide
encoded by the ChMIL gene of the present invention can be



As shown in Figure 3(a), the expression of ChML - 34 nRNA in each

ti ssue of an.adult nouse was observed in the brain, the eyeball, the .
skel etal muscle, the whole rib, and the thyroid. The expression of ChMI in
m ce has been confirned in the eyeball, the thynus, the cartilage, 5 and

the whole rib. It is therefore clear that2GhML and ChM 1| are expressed in
different tissues in the |iving body, suggesting that their physiol ogical

functions are gbAdeiesd aExPhsowsi 00 Bxahyss sy Of M L nERNA b O Y@L 4 OUS

tissues of a 10 fetus (day 17 of gestation : Figure et us of

f 3 b~,"A
C57BL/ 6 nouse WCHEYIMFL PO hEReRE T IRbiheMD e B teably dakndectPon. Each

tissue was takedidubol Bl ¥ose i waeded £l ¥mdd ozenehd e ouid &F tOgesyn The
extraction of tftal RNA fromthe rgien fissue, cDNA 15 synthesis, and
[

RT- PCR were pettdr nEdPe o swF #hR thIUHRvE) <Expression anal ysi's of
ChM L nREA in vari custiicisues plypepidé amntbesdy Asasholeo i ve Figed ef 3 b) ,

h i on; . i h ti f f et d
i the 20 eyende PN IRE L5 A2 Bec el the Hatreefd . S5 AEmEEE f achea.
In the fetus, Ekpredzemnainik heakidhege ambs tstea nedacht wasn olise: v@i 1L n
whi ch no expr g5ssi R ¥@sqObSEE Meshy N éé@l&%ét'@é’sﬂﬁne'é tPotdprelioreitdkely
| of t

that ChM L is involved in the deve] opnent and norphogenesi s ese
organs, and istHsof VTRSPUSHERLRD He FHRADI Y SRY S hed raparoursmdthe

regener api OR oﬁamm@inéﬁsv\aﬁslé\héqm?é/e@gbl\ﬁiﬁm%l I\étLam\é{\d 'ﬁi@%ﬁ%elssed
in the trache Expressi on_anal ysi s, of, urin evel opnent a
stage of a fe'?u)s‘. I'—cglbu ef%e%&%‘qeth%s oL/ tér%?ie‘%a‘a‘]a'ﬁay from
day 10 of gestGiN-ah i® shed tbiedhl pesxpssrevead dy é%?ﬁdﬁééyt§§cén&n- Each

The, extracti

RUA from the. {HIEOTEtHEATE 0N SyHhular aHERY HEY | ol SHEFRSE ERF of RT- PCR
were 35 perfortvieel ewontbsoeytbes damd tret ahoae cfhqar etstsd o nt oe ad lysn dr of y €68 L
MRNA i np¥ari ouggdi Sstese of1 an AdubioIDUSEs, . They Anad ysi s of, fiM o gRNA vas
carried out ugquﬂgg therefore revealed that ChM1L and ChM-I are
expressed in different cells in the tissue including
cartilage, which thereby demonstrated that ChM1L and ChM-
I are molecules that have different functions.
20 The tissue containing the cell group exhibiting a
fibroblast-like form that was demonstrated to be
expressing the ChMIL protein by immunostaining is
conventionally termed as perichondrium (Suda et al., Bone
Formation and Bone Absorption and their regulating
25 factors 1, 2, 1995). Though there is no definite
definition at present on the tissue perichondrium, it is
herein intended to mean a tissue containing cell groups
that exhibit a fibroblast-like form.
The cells present in the perichondrium are thought
30 to be a source for chondrocytes that are required for the
development of cartilaginous tissues during the process
of endochondral bone formation. Hence, the perichondrium
is an important tissue that supplies chondrocytes at the
time of skeleton formation during the process of
35 development or bone and cartilage injuries in adults.
Furthermore, though the cartilaginous tissue is
characterized in that there are no blood vessels, nerves,



- 35 fusion protein (SEQ ID NO: 23) and a reverse priner (SEQ ID NO: 24)
under the sane condition as above. As shown in Figure 3(c), the expression
of ChM L nmRNA during the devel opnental stage of the fetus is very 5 weak on
day 10 of gestation and is increased in expression on days 11 to 13. On the
ot her hand, though the expression of ChMI2évwas al so increased as for ChML
it exhibited an evidently stronger expression than ChML on days 10 and 11
of gestation. kt o] r t SSiLO L | ags
benind ChM 1 dbri boERe aoverSoaat al St he SHopREERET 8 ubhafilite, hose
nol ecul es haverIBFgéFéth?uh@?ﬂéﬁ§th°ﬂh@ féﬂ9§dd§eése@ﬁennerEﬁanpbe 7.

Gener ati on of ayhphghwhLv@@@bﬁge1HQby€heného$éréeng9d¥1ﬁchQBbde havi ng
cysteine at the G ﬁrnlnal of, the sequence from 2 to 252 residues shown

in SEQ ID No: B2°bfCHOREAIERME Ré@S’@HEn?EaFP? $Pheréareedf To this
syntheti & peptcdetleSAKbHs(nnaahesnhdabeaheylthBQeByerhﬁévCQhBUthe
ester/ keyhol e anin Qehr i nge N _was coupl.ed. "After

t he conpl ex maénggégﬁ %nE%h§ggoPoéF8§ nganén nhp8ﬁﬁﬁpta §Abeer 1t
Freund's conpl égg a@jdeéhnltscﬂ§fmastaddedndmbethlmad sendgahed hetprepare
an emul si on. Thesnemubsi 98 $@§s§§t5UbéH&3988E8LYfng§ngotﬁ %aggere ggthe

initial imunization. Four weeks after the In i mruni Zati on, Ster
i muni zati on WS BAleFBHCBUENAS] AFe FPetAahendntbpEpeeLAdFalant (Flﬁo to

the femuoal nusgpeesssd hBeéeBééﬁfenHByah%éH'QE Ryj subcut aneous
adm ni stration 30 s carried out _for four tinmes at an interval of about

two weeks or four WBERSTIHNPIRg thetBBoBFRFERRAUAL ZBPLBAULBEOBHARETE
partially takespécodfithtlauekptessaddiaftre thgsuénggrmgauggzat|on t he

entire bl ood nd_s runlma . Se By affinit urification 35
usi ng a pept|gggriﬁﬁﬁﬁdgéﬁma%?rr%ﬂ n%zg%?d%aﬁﬁf EgbﬂaPsa%%EBBaylﬁas

obt ai ned. gemorsbnptedd. iAnabysd spodbvhdena wady muserChM Ltoetomhi nant
protei n sy Vestesnsbheytbaa, pEL gLk Sndy Hehng, @h@?#m&ggasﬁgng é@%&t (G BCO

BRL) according to the |nstruct|on attac
PCAGGS- hChM L and pERecShHERME ‘(mw%samb)lamntw) lartlpe:p@q;sy
pCAGGS- hChM LHn@l@@dl@Ceﬁiﬁ ml\@éxhlbﬁséfagélaeté(m i E4d aPFaf-

transfected into CI? fi About 48 hours after e trans ection, the
cul ture supernaXant* 403 ﬁee§8¥?%$%9'c%%%oh%n?%oﬁﬁhé 5@bFeeeéateothe sodi um
dodecyl sulfatEnbnlyaatybanbﬂebg@¢de&@@ééD@hOﬁ@ﬁV§s(5$§5fyﬁﬁﬂa@ﬂca 12.5

eact | on and o Satandar} antT B! FERR IS Ser BTl od out, and then

reacti on and a secondary and t hen

subjected to a coIoﬂeﬂéeelb@én@l$@@m¢rmnoﬂstm© Ciw¢lL gene and the
result of functional analysis of ChM1L included herein is
believed to provide, from now on, a new perspective on

the etiology and the development of therapeutic methods

25 for diseases in which perichondrium and other ChMI1L-
expressing tissues including the cartilaginous tissue are
involved.

Thus, the ChM1L gene and the ChMIL polypeptide of
the present invention, antagonists and agonists to ChMI1L
30 including antibody that binds to ChM1L, and agents that
promote or reduce the expression of the ChMIL gene are
considered to be used as therapeutic agents for diseases
in which the above ChMlL-expressing cells are involved.
The above expression analysis of mRNA and the result
35 of immunostaining revealed that the ChMIL gene and the
polypeptide encoded thereby of the present invention are
expressed in the brain, the eyeball, the skeletal muscle,



15 ECLpl us reagent (Amersham Pharnmaci a Bi otech) according to the
instruction attached to the product. In the Western blot in which pCAGGS,
pCAGGS- hChM L and pCAGGS-nChM L were transfected, anti-ChM L pol ycl ona

anti body described in the above Exanple was used as the primary 20 anti body
and horseradi sh peroxi dase (HRP)-1abell ed &ht+rabbit |1gG anti body (DAKO
was used as the secondary antibody, and in the Western bl ot in which

pCAGGS, p%%th@%yﬁbidan@ha%%%eﬁgﬂﬂ Echiu\%% rrgrE ?Qifl%g;%ed’th nti-Hs

tag anti body (] nvitrogen) was used as th ant
HRP- | abel | ed a HﬂnﬁﬁuséthétQHf"FBodfthAﬁfE%h&ﬁv Pﬁéﬁnﬁ@uléssrtbtaécﬁ)ssmg @sed

as the secondarybabbilhedyligbSsPACErvwas: QQEGkQQn@U&anhchh% SRe sganpl es as
in Western bIot and th%Eresu s of .stainin Coonmassie 30 brilliant

bl ue (CBB) are sﬁSmﬁnd Fgbfé &%8?18885(5}g5ﬂ§ ‘a rEs§PEIEERest ern bl ot
no ChM L Yand whsredntermetatntanyCbfilthgeasl auaetauppbngpaptmdel n cell ul ar

detboted as tas pongd BnbyEEE et e R e C R HPr. LRI opiprrdged "o
anti body or anti- filsepagsantEpedptadswishdthasahpie besaessrmbed haveet ai

in the Exa”p|eéeaﬁ|@whf59ﬁeaaﬂg ak EE§sthBm, sush agnbgﬁgégr melght was
confirnmed to be a.form| ﬁ | I nked gy ycosyl ati on

Anal ysi s of sofBbLBORA ﬁ CﬁNFEuPéEoﬁﬁ?ﬁéﬁP r@?é?ﬁowysadWE§ﬁéﬁm bIot

net hod: 1M gur echrbnlei Rgdhbe Eammﬁe@;agta@aeﬁaaaﬂbew 899058&) according to
and shChM.L were

the instructiop_at ed to

transf ect ed |ng5 EEE?Q&SVIQS ﬁ??g%gfﬁgléugPﬂr§h§HBéFﬂééaﬁF§hﬁéFéssubjected
to SDS-PAGE on a 12HBngel,, thbethELegénanahdrtﬁd thMaLnpblopebkibeses10
menbrane. Anti ti s.the primary a

and HRP—IabeIIEEEAﬁkggﬁggs%H?g%f (boétggéﬁﬁg§gm§§duggag Eché gbgggary
anti body, and %ﬁ@lEQEBBuéntéégéﬁttbﬁhebshdﬁ1EhaChH@La Bndt egkntwashased
according to tPechBekr Yt keAuakt 8RBedxbPebBEORT Bgu%ﬁt ehﬂéaﬁg{e&@ mygol or

devel opnent reactlog Aﬁ shown in Figure 5, solu uman rotein was
detected as a SPRYFECHSAATAt PErBaRd 29- thekPReUEKEnPEENES. fEEgF?éé@ylatlon
anal ysis of Chéfikeaeesnbi nant protein 20 Using the |ipofectam ne reagent

(A BCO BRL) according to the instruction attached.to the product,

pCAGGS- nChM LHi s was transfected into COS7 cells. After PBS saline

contai ning 2~ BRSmpassadded to a dish, cells mere harvested by a scraper,

and the spensi on e f 0 tes per nat ant was
treated Ao th SDS Q%%T%i E‘E@Icpglég%ng?gﬂg%lg poy SrSé? 6n?§n{§%esm
Usi ng the prot 8PACEELCRL AN VhEB égfarﬁ@@e aodéQEyéoiybanngnemamp&asr|ed out
using the Enzymet kgoRedl ¥eoaytali ORolet et Bl Qagé‘D):h@CEPEgéﬂg &HVEHFJQ

i nstruction attache product to treat the above protein solution

with NANase |17 g ib@ﬁgﬁgetfﬁﬁgﬂﬁepﬁﬁﬁ§8 leS-After the reaction mxture

was subj ected alpsi®. Sfgehe ChM¥AsamiAassheidedey@ece
ni troceljzul ose nenbﬁﬁgehoﬁgibéy“3ft§ﬂi§8t5999yresidues of ChM-I and

ChMIL was compared (Figure 1l(a)). The amino acid
sequence was represented by one alphabetical letter.
ChM1L has a homology with ChM-I throughout the molecule,
but it was found that ChM1L has a particularly high

30 homology with the C-terminal of ChM-I that is
extracellularly secreted following the processing of ChM-
I,

The homology of amino acid sequences of human, mouse

and rat ChM1L was compared (Figure 1l(b)). The ChMI1L

35 polypeptide is composed of 317 amino acids in humans,
mice, and rats, but the 300 amino acid residues were
identical in the three (about 95%).



35 (Invitrogen) was used as the prinmary anti body and HRPl abel | ed anti - nouse
| gG ant i body -( Anmer,sham Phar naci a Bi ot ech) was used as the secondary

anti body, and the - 38 ECLplus reagent (Amersham Pharnaci a Bi ot ech) was

used according to the instruction attached to the product to perform col or

devel opment reaction. As shown in Figure @8 the band of ChML protein at 5

t he hi gh nol ecul ar wei ght di sappeared only when treated with pNGase F

(lanes 2 and 5). |try@saddeselof %ﬁ@f@&%ﬁ@é%tﬁtcmez%%%m@eg has

been nodified Vylith a, N-l1.i nked sugar chain Anal ysi s

protein at cart ?%OlEOt%quaqL?%e b\F $ FHh o5l ai Ihab%*hha%%ﬁmiﬂlv@éﬂl’( ol d

C57BL/ 6 nouse Gtaslmlj sseldwgk tigydespiusbidepadiol £s rébseméghi mashnd ized in a
t.ai ni ng 4~ par af or mal dehyde,

10 nNIphosphat f PBS n
enbedded in para ’5#] Ll érp theqﬂ}’} ﬂ%pqi%b%r% Pte¥pat®d. Each step of
i Munost ai ni ng:lvmsa@iaerlmwlwsmb’@aﬁedflmetl&q&am Rlet it af N isduni@i )

A ] D91 O A B MUk 814 A0 N LU OF OEL n Bl A SOt 408 1S
Gt

as follows: Af eparaftinization genous perOX|das
with a 3~ hydr pEroxixke D Wm@’awmgi widteBss f ol | owed by bl ocki ng

Wi th 10~ nor nalygate SerUm1ddis Qhow e qEphedy @l i - ChM L pepti de anti body
at a dilution o was a I ncubated overni ght at 4C. As a

negative control, r&bhig qQﬁBﬁ@&?Qﬁﬁﬁfd/ﬁ?%#eQﬁQn€¢ﬁ¢QﬂR#I%ﬁF%ﬁﬁiO¢abb|t

| gG ant nbodyé emdnb?? pgrm ld)}’al&ﬁf | raked eglwgi,epﬁmy%m ”sé!@fcﬂ? abéégv\edl to
react, 3,3-dia zi ne/ AHC1_ was a to rforma,co evel opnent
reaction. The & nrgulg %rﬁrge%tls st%? é@‘%?ﬁ? ‘%ﬁ‘?n %rﬁ:"‘l‘to%g‘ﬂas%nd t hen
observed. As s(l*:ﬁvESTh I guree DNA Gl }:pHrdt e JapaxprEssed. ixs 3 cell s that

assune a fi brqtg I i ke ééﬁtf o m% QQC%%SM @umraﬁfﬁgﬁ)r ound

the cartil agi nous t| 'ssue. He ‘ot ere were no express
observed in taTHeteERd &d |12 inPvghi aﬁftmef@mmllmvmg GhMdmdilasgbeen
reporteds 35 Exauw!l @M. Chronosone mat ~pi na of the human ChM L gene Usi ng
the gene sequence (SEQ ID NO: 1) of human ChM L, BLASTN search was
perforned for the &htift® C[S[‘)"B?JteCh RFURAR of §Em N Ben-Readba® bf Japan

(DDBJ). As a resd } ,crdenhank elStSlém nm; ﬂé@%d@%é@éfﬁrﬁ‘@ @s the

genomne sequen of. t |s a uence ed on

chromosonme X. |%§{%F% %ﬁ%f%ﬁ%ﬁﬁh ¥o the product.  Primers were
syntheSLZed from the nucleotide sequence obtained from

20 the above dbEST, and ExTaq polymerase (Takara Shuzo) was
used according to the according to the instruction
attached to the product. Using GeneAmp (TM) PCR System
9700 (PE Applied Biosystems), PCR reaction was carried
out for 30 cycles with each cycle comprising 96°C for 30

25 seconds, 60°C for 30 seconds, and 72°C for one minute,
and finally incubated at 72°C for 6 minutes to obtain a
PCR reaction mixture. One tenth of the reaction mixture
was added, and the second PCR was performed in the same
condition.

30 The PCR product obtained was subjected to
electrophoresis on a 1% agarose gel containing ethidium
bromide and then the gel was observed under UV
irradiation to examine DNA bands. The amplified
fragments were excised from the gel, and were purified

35 using QIAquick Gel Extraction Kit (QIAGEN) according to
the instruction attached to the product.

The nucleotide sequence of the purified fragment was



5 that the human ChM L gene is present on chronosone X. Exanple 13.
Purification.-of a.soluble human ChM L reconbi nant protein Using a

Li pof ectam ne reagent (G BCO BRL) according to the instruction attached to
t he product, pSF-shChM L 10 was transfected into COS7 cells, and 48 hours
| ater the culture supernatant was harvest&d. -Using anti-FLAG M2 affinity
gel (Sigma), an affinity colum was prepared, and the culture supernatant

was appl i ed todéb@rzﬁi)ﬂué'musﬁfu ey m&hs@@uéﬁl@eﬁowﬁﬁ ivﬁt@ﬁ Wf?sm 25 mM
Tris-HC1, 15 150 ﬁg % it was gte wth ¥C|neHO (pH
3.5), and the %?%%B%Cmé%a 48T bl 95 cBE VPPRL /%bO%BFEﬁ%S ?H@Aﬁ Fi BRI (pH

9.5). The cul t yre) smp@watmfmmdtbhecyd:y@nseq\@éﬁcﬁubj rR6489 ROaSPPoRAGE and
then were staiped with 20 Coomassie brilliant blue (CBB), the result of
which is shown™t "Figure 8. Though there are a variety of proteins in the
culture §upernatantTm§igucbeBtiﬁaneeqmeneeluﬁlBumanaﬂhmMLdtDpAoieithaﬁ

conf i rried 2 an,abpyts 20ykbey band 1.0, fig, chugnia Thisorexeal ed,gat g0l ubl e

human 25 ChM L pr in waS concentrate purrfie ove procedure
(Figure 8, |aneEQ)IDEX@npte 14. Study on the effect of inhibiting

angi oct enesi s US'ngstH@ntHEbhkiﬁé|a&?&”s@&géﬁéé|éﬁbo&é&'ﬁy*@ﬂ@”hﬁﬂ@h"Ca|
vei n endot hel i al ceIIs HUVECs, Clonetics) were cultured I n a exclusive

medi um ( EGM ( TRl BudeR RFP{?ﬁ?ntﬁﬁoh%t$Eg) PolOendbt hafi al herPi’9YTo a
12-wel | 1pl at e, wGrpvwhimdAct M-I pdukedgdhérwgel déBeeeantbi Bki nepnedvwas added

to 600 ~, 1/ wel j was_th ,ncu ed at 37C for 30 mnutes. Using a
heparin-free 3€h%¥§*%§Pvgeﬂ%df€ﬂ$TgrPi%ﬁo?ﬁ%? cells diluted 1/8 in the
essential nedi um ( EBMve (dMiiRg Skguences)ChH) eﬁdﬁumahiGhMEBItBNAawaelI

suspensi on CO”&@%P%?Qeé §%19Cﬁeléfég¥r8£hore?é$ ohkyﬁgaﬂggreaRéfggéﬁd Each

t est substance I’é ared as"a so 1 on | I ch vol u
of 1M Tris- HCIW&pHPOr55ieds Vahlﬁ@bl vas othen gt yened- mngppcs—syrlahd(mo

~1/wel | 15 of 'Am&ﬂél&ﬁﬁ eﬂlth§tﬁaex§ng§fsecafélgthaetﬁéryﬂgakéeelen
(BSA) at 20 ~ g wel| as the negative control
ttached to the product. The sequence of the primers

used in PCR are shown in SEQ ID NO: 7 (forward primer)
and SEQ ID NO: 8 (reverse primer). The ChMIL gene
sequence that has been integrated into the vector was
20 determined using ABI PRISM (TM) 310 Genetic Analyzer of
PE Applied Biosystems and ABI PRISM (TM) BigDye
Terminator Cycle Sequencing Ready Reaction kit.
Using the amino acid sequence (SEQ ID NO: 2) of
human ChM1L, TBLASTN search was carried out as described
25 in the above human case. As a result, as a gene fragment
that encodes mouse ChM1lL, EST file, Genbank accession
number AV009191 was detected, and as a gene fragment that
encodes rat ChM1lL, EST file, Genbank accession number
AT112003 was detected. Using Mouse ll-day Embryo
30 Marathon-Ready (TM) cDNA and Rat Skeletal muscle
Marathon-Ready (TM) cDNA by Clontech, sequences of mouse
and rat ChM1L genes were determined by the RACE method as
described in the isolation of the human ChMIL gene.
The nucleotide sequence of mouse ChM1L c¢DNA is shown
35 in SEQ ID NO: 3 and the amino acid sequence is shown in
SEQ ID NO: 4. The nucleotide sequence of rat ChM1L cDNA
is shown in SEQ ID NO: 5 and the amino acid sequence is



pl atel et factor 4 (PF-4, CHEM CON) at 1 and 10 ~,g/well as the positive
control; and-the eluted fractions of Exanple 13 at 10 and 20 ~g/well as the
sol ubl e human ChM L 10 reconbi nant protein were treated. Two m of the cel
suspension (1 x 105 cells) and 200 ~,1 of the test substance solution were
m xed, and seeded into a 12-well plate coatled with G owth factor reduced
Matrigel. Nine hours later, the formation of tube-like structures was 15
exam ned and welewR photepgr aphnwaset aken. The result is shown in Figure 9.
In the negative control, HUVECs forned tube-like structures (Figure 9(a)
and (b)), but when TR £O3#N30SeIRPHEES (%P%brefgwa§§ema§dtFehtgaM@he

formation of teimerlwkeesampti fies M@Spcmhlﬁhaeﬁeﬁé QrQ@ﬂ@érQQtéP the
negative contrg s an effect of

wa erefore reve hat
i nhi biting angf %%%%si%f%%gr?ﬂﬁgr?ﬁes aﬁb?% YﬂﬂFLt %PyﬁgﬂF?ﬁeuﬁéﬁgbe used
as a theﬁapeutp@Ra@eniptotTMbskmpechcnnn@ahled(byraﬂggegemescsOﬁﬁﬁﬂgaso
di abetic 25 r o e h i IS
clainmed is: eﬁ%?hﬁﬁ%ﬁyg%ﬁgggnégggﬁge% g%rg%gpg Eéat iﬁ%s%%ﬁ??%f??
conpri ses the @fi Hee aef dnerguenee 48 BER ¢©rthe|moﬁiﬁggéneKhré sB@wnAanDuse
geneencodi ng aswlme@@lde EP@%@&P&@P%@HyaﬁafT@ﬁbeﬁtﬁé aﬁb“g gs

sequence as setforth in SEQ gene encodi n ?lde
thatsubstantla??&m%ﬁhpr|g%%t%%q%ﬁ¥%%sa%fdt%%qﬂéh@%r%su§%@19$oP€ﬁ @ ‘SE@ | D

NO: 6.410The humang@m@eaﬂQCQMGWﬂglﬁosz¢a1m1ﬁohay1ngfébﬁeyelﬁﬁiméﬁﬁsgﬂ&ence
asset forth |q?ggqggq% % ? The nous Ef accordln a|n1 havi ng
t henucl eot i de nsbet (FOYERSE P b nothe, ﬁ%% eRRe phtth
geneaccor di ng ¢MLl agems hh&tn@ashemuegemtedelsequeneevecsef &@sth in SEQ
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conprisesthe am no aclid sequencé as se
polypept|deend%%e@pméi%dn%ugeygeamﬁt@@dsﬁb@t%hisnj(?Mtohpgbgesthe am no

aci d sequence B mehd o5t mwléE&A%e A nd- ﬁeagypeém%ﬁdffecoded by a rat

gene thatsubstantially conprisest aci o sequence as set25forth in
SEQ I D NO: 6. 10. An%‘h%‘?ﬂ‘ﬁ%%l%%t}i‘%arﬁ)r orbeu%a@n%ymt@z%@t%eew east part

of the geneacoewm&€mm&€e&nynOﬂﬁl@fEﬁé@pD§ dte @bbﬁéVlftéeceablnant DNA
conprising the gene, accor%ﬁ?% ?% to an o e of clains

transformant transf C3Heh h%ﬂﬁ@a%%%}ﬁlﬁﬁn?o E¢%Iﬂ]ll
13. A met hod oﬁCmewu0|ng a polypeptlde encoded by a human, nouse and rat

gene whpgh nethod COmPryeeeos ?y %%é%ﬂg #roﬁ$§§£é28$tur ﬁordé§%n00|0na|

claim 12 and harvesting sal
anti body that ®peti%ically reacts

the vector containing the rat ChM1L gene: pCR-rChM1L
Example 3. Construction of vectors containing genes
encoding human and mouse ChMIL proteins in which 6
25 residues of histidine are fused to the C-terminal
The coding sequences (CDS) of human and mouse ChM1L
CDNA were amplified by PCR, and were purified after

agarose electrophoresis, which were then cloned using
PCR-Script SK(+) vector that has been improved so that 6
30 histidine residues (His tag) may be fused to the C-
terminal and pCR-Script (TM) Amp cloning kit (Stratagene)
according to the instruction attached to the product.
The sequence of the primers used in PCR of the human gene
are shown in SEQ ID NO: 7 (forward primer) and SEQ ID NO:
35 13 (reverse primer). The sequence of the primers used in
PCR of the mouse gene are shown in SEQ ID NO: 9 (forward
primer) and SEQ ID NO: 14 (reverse primer). That a



- 42 wth the pol ypeptide according to any one of clains 7 to 9. 15. A

pol ycl onal anti body that specifically reacts with the pol ypeptide accordi ng
to any one of clainms 7 to 5 9. 16. A hybridoma that produces the nonocl onal
anti body according to claim 14 that is obtained by fusing an

ant i body- producing cell inmunized with thellpot ypepti de according to any one
of clains 7 to 9 to a nyeloma cell. 10 17. A reagent for detecting a gene

sai d reagent CQHEEé@tﬂaetB@anﬁMS @hbgeﬂH§|§Obk€%eE50Qﬁ @ﬁgehdhag tggel aim
10. 18. A dlagnostlc kit that conprises %qe ptide accord g to an
n

one of claims #f€o 95ﬁﬁdt9h§h8b8v§eI§lﬁﬁ%o@¢oﬁB &nW?Eoé?t&é@éPG ﬁsﬂag
claim 14 and/ onstherpeMy¢irmpaBiantehedycagseangzeg {Orchapmida. 19. A

h t I t eptide according tg a one of
Clai o 7 to o, BS0E AL BRAY naCaURPeaF RESHpOR | BRBSRpRFEmAGoERE SaoTE
nonocl ondl  ant Bbqugnacogr 8erdyt Beekbaiomliior athergahygckonaheant i body

according to ckabubdseigh p8eRBALIRERULLGAL RATROS! {ian CATHE! sp0d 20

anti sense ollgonu eot'ide that specifica dizés t6 part of the gene
accordi ng to cFafEngngesood. hppap2ang mﬁHSﬁaﬁéMﬂLcah wbApbsHisotagenpekei ng

a nucleic acidehbal eanthe Us%grhﬂng§”8rhh§569ﬁ §aI§EeO&90§bt'@6 GRQp! i sing
at least part of the gene accord g?to clainms 1 to 6. he human gene

according to ct&rnfidofhg §Bcéﬁ8Fé ePPEBETFR ?Hﬁ?dPPgl§hSWe§€ﬁtsbﬁwn
chronnsqnn X. 24. stbe1pohkppepsti dadageerding to clains 7 to 9 wherein said

pol ypeptide is a nmegprane-bound .m_ 25, A}1 encodi n
nmenbr ane- bound pol y ﬁt98865c88F83ﬁ59t6E8|8 %ﬁ§4pr§§egg g?ﬁétEBF§6QpﬂPde
according to cthipsEXatpl® havivhgcanaelfectaaf washifhstdngrangbbgeneaised 27.
The gene encodigg the pol ypeptide according to
the vector containing a gene encoding the protein in
15 which human ChM1L and His tags were fused : pCR-hChM1LHis
the vector containing a gene encoding the protein in
which mouse ChMIL and His tags were fused : pCR-mChM1LHis
Example 4. Construction of expression vectors

In order to express the ChMIL gene in a mammalian
20 cell, CDSs were excised from the above pCR-hChM1L, pCR-
mChM1L, pCR-hChM1LHis, and pCR-mChM1LHis with restriction
enzymes EcoRI and NotI, were electrophoresed on agarose,
and then the desired bands were purified, which were
ligated to pcDNA3.1(+) (Invitrogen) and pCAGGS (Gene,
25 108, 193-200, 1991) using Ligation high (Toyobo)
according to the instruction attached to the product.
The solutions after the ligation reaction were subjected
to transformation using E., coli JM109 competent cells
(Takara Shuzo) according to the instruction attached to
30 the product. After purifying the plasmids, the
integration of the desired gene was confirmed by
restriction enzyme reactions and agarose electrophoresis.
The vectors constructed in this Example are
abbreviated to:
35 PcDNA3.1(+) vectors containing the hChMl1lL, mChM1lL,
hChM1LHis and mChM1LHis: pcDNA-hChM1L, pcDNA-mChM1L,
pcDNA-hChM1LHis, and pcDNA-mChMI1LHis
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terminal end. The protein that was expressed using this
15 vector is secreted into the culture liquid as a soluble

protein after the signal sequence of preprotrypsin is
cleaved, as explained in detail hereinafter in Example 9.
Since a FLAG tag is fused to the protein expressed with
this vector, the protein can be purified using anti-FLAG
20 antibody (Sigma) and by cleaving the fusion protein with
enterokinase, the FLAG tag can also be removed.
A vector was constructed in which a nucleotide
sequence (SEQ ID NO: 19, contained in pFLAG-CMV-1 vector
manufactured by Sigma) encoding the signal sequence of

25 preprotrypsin and a FLAG tag (SEQ ID NO: 20) from the N-
terminal was integrated into the pCAGGS vector
(hereinafter referred to as pSF vector). A nucleotide

sequence (nucleotide sequence No. 684 to 1020 of SEQ ID
NO: 1) encoding the amino acids No. 212 to 317 of human
30 ChM1L represented by SEQ ID NO: 2 and the translation
termination codon was amplified by the PCR method, and
the amplified product was integrated into the 3'-end of
the nucleotide sequence encoding the FLAG tag of the pSF
vector. The sequences of primers used for PCR are shown
35 in SEQ ID NO: 21 (forward primer) and SEQ ID NO: 8
(reverse primer). The integration of the sequence of
interest into the constructed vector was confirmed using
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encoded thereby is shown in SEQ ID NO: 23. The vector
constructed in this Example will be abbreviated to pSF-
shChM1L.

Example 6. Expression analysis of ChM1L mRNA

Expression analysis of ChM1L mRNA in various tissues of
an_adult (10-week old): Figure 3(a)

A 10-week old C57BL/6 mouse was dissected and each
tissue was extracted, which was immediately frozen in

liquid nitrogen. The frozen tissue was ground into small
pieces, and using IOSGEN (Nippon Gene) according to the
instruction attached to the product the total RNA of each

tissue was obtained. With one ug of total RNA of each

tissue as template, 20 ul of cDNA was synthesized using
Superscript II preamplification kit (GIBCO BRL) according
to the instruction attached to the product. In RT-PCR,
the total liquid volume of the reaction system was set at

50 wl, and for each tissue 0.5 ul of cDNA, 0.25 ul of

ExTaq polymerase (Takara Shuzo) were used, to which the
forward primer (SEQ ID NO: 9) and the reverse primer (SEQ
ID NO: 10) were added to a concentration of 0.2 um.
Using GeneAmp (TM) PCR System 9700 (PE Applied
Biosystems), PCR amplification was performed for 30
cycles with each cycle comprising 96°C for 30 seconds,
60°C for 30 seconds, and 72°C for one minute. The
reaction mixture obtained was subjected to
electrophoresis on a 1% agarose gel containing ethidium
bromide and then the gel was observed under UV
irradiation to examine the expression of ChM1L mRNA in
each tissue.

As shown in Figure 3(a), the expression of ChM1L
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extraction of total RNA from the frozen tissue, cDNA

15 synthesis, and RT-PCR were performed as described in the
above <Expression analysis of ChM1L mRNA in various
tissues of an adult mouse>.

As shown in Figure 3(b), the expression of ChMIL
MRNA in each tissue of a fetus mouse was observed in the

20 eyeball, the kidney, the stomach, the whole rib, and the
trachea. 1In the fetus, expression in the kidney and the
stomach was observed, in which no expression was observed
in the adult mouse. It is therefore likely that ChMIL is
involved in the development and morphogenesis of these

25 organs, and is also considered to be involved in the
repair and regeneration of organs. It was also revealed
that ChM1L mRNA is expressed in the trachea.

Expression analysis of ChM1L mRNA during the
developmental stage of a fetus: Figure 3(c)

30 A fetus of C57BL/6 mouse on each day from day 10 of

gestation to childbirth was removed by Caesarean section.

Each the whole fetuses was frozen in liquid nitrogen.
The extraction of total RNA from the frozen fetus, cDNA
synthesis, and the implementation of RT-PCR were

35 performed as described in the above <Expression analysis
of ChMIL mRNA in various tissues of an adult mouse>.

The analysis of ChM-I mRNA was carried out using a
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development.

Example 7. Generation of anti-ChMlL peptide polyclonal
15 antibody
A peptide having cysteine at the C-terminal of the
sequence from 245 to 252 residues shown in SEQ ID NO: 2
of human ChMIL was chemically synthesized. To this
synthetic peptide, MBS/KLH (m-maleimidobenzoyl-N-
20 hydroxysuccinimide ester/keyhole limpet hemocyanin,
Boehringer Mannheim) was coupled. After the complex was
dissolved in physiological saline, an equal amount of

Freund's complete adjuvant (FCA) was added, which was

sonicated to prepare an emulsion. This emulsion was

25 subcutaneously given to a rabbit as the initial
immunization. Four weeks after the initial immunization,
a booster immunization was carried out using Freund's
incomplete adjuvant (FIA) to the femoral muscle, and
thereafter immunization by subcutaneous administration

30 was carried out for four times at an interval of about
two weeks or four weeks. During the booster
immunization, blood was partially taken from the auricle,
and after the final immunization the entire blood was
taken and serum was separated. By affinity purification

35 using a peptide column, an anti-ChM1L peptide polyclonal
antibody was obtained.
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according to the instruction attached to the product,

5 PCAGGS, pCAGGS-hChM1L and pCAGGS-mChM1L (Figure 4(a) and
(¢c)), or pCAGGS, pCAGGS-hChMILHis and pCAGGS-mChM1LHis
(Figure 4(b) and (d)) were transfected into C0S7 cells.
About 48 hours after the transfection, the culture

supernatant and the cellular components were subjected to

10 sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE) on a 12.5% gel, and then transferred to a
nitrocellulose membrane. A primary antibody reaction and
a secondary antibody reaction were carried out, and then
subjected to a color developing reaction using the

15 ECLplus reagent (Amersham Pharmacia Biotech) according to
the instruction attached to the product. In the Western
blot in which pCAGGS, pCAGGS-hChM1L and pCAGGS-mChM1L
were transfected, anti-ChM1L polyclonal antibody
described in the above Example was used as the primary

20 antibody and horseradish peroxidase (HRP)-labelled anti-
rabbit IgG antibody (DAKO) was used as the secondary
antibody, and in the Western blot in which pCAGGS,
PCAGGS-hChM1LHis and pCAGGS-mChM1LHis were transfected,
anti-His tag antibody (Invitrogen) was used as the

25 primary antibody and HRP-labelled anti-mouse IgG antibody
(Amersham Pharmacia Biotech) was used as the secondary
antibody.

SDS-PAGE was carried out for the same samples as in
Western blot, and the results of staining with Coomassie

30 brilliant blue (CBB) are shown in Figure 4(a) and (b).

As a result of Western blot, no ChM1L band was
confirmed in any of the culture supernatants. In
cellular components, as shown in Figure 4(b) and (d),
recombinant ChM1L protein was detected as two bands at

35 around 40 kDa whether anti-ChM1L peptide antibody or
anti-His tag antibody was used. As will be described in
detail in the Examples below, the band at the high
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according to the instruction attached to the product,
PCAGGS and pSF-shChM1L were transfected into CO0S7 cells.
After the culture supernatants were subjected to SDS-PAGE
on a 12.5% gel, they were transferred to a nitrocellulose

10 membrane. Anti-FLAG M2 antibody (Sigma) was used as the
primary antibody and HRP-labelled anti-mouse IgG antibody
(DAKO) was used as the secondary antibody, and the
ECLplus reagent (Amersham Pharmacia Biotech) was used
according to the instruction attached to the product to

15 perform color development reaction.

As shown in Figure 5, soluble human ChM1L protein
was detected as a single band at around 17-18 kDa.
Example 10. Deglycosylation analysis of ChMI1IL recombinant
protein

20 Using the lipofectamine reagent (GIBCO BRL)
according to the instruction attached.to the product,
PCAGGS-mChM1LHis was transfected into C0S7 cells. After
PBS saline containing 2% SDS was added to a dish, cells

were harvested by a scraper, and the suspension was

25 heated at 95°C for 60 minutes. The supernatant was
treated with SDS-OUT (TM) SDS Precipitation kit (Pierce)
to remove SDS. Using the protein solution thus obtained,
a deglycosylation was carried out using the Enzymatic
Deglycosylation Kit (BIO RAD) according to the

30 instruction attached to the product to treat the above
protein solution with NANase II, O-glycosidase DS and
PNGase F. After the reaction mixture was subjected to
SDS-PAGE on a 12.5% gel, it was transferred to a
nitrocellulose membrane. Anti-His tag antibody

35 (Invitrogen) was used as the primary antibody and HRP-
labelled anti-mouse IgG antibody (Amersham Pharmacia
Biotech) was used as the secondary antibody, and the
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the high molecular weight disappeared only when treated
with pNGase F (lanes 2 and 5). It was therefore
demonstrated that the ChM1L proteln has been modified
with a N-linked sugar chain.
Example 11. Analysis of ChMIL protein at cartilago

10 costalis by immunostaining

An about 10-week old C57BL/6 mouse was dissected to

remove the whole rib, which was fixed in a 10 mM
phosphate buffer (pH 7.4) (PBS) containing 4%
paraformaldehyde, embedded in paraffin, and then sections

15 were prepared. Each step of immunostaining was carried
out using Histfine SAB-PO(R) kit (Nichirei) according to
the instruction attached to the product, of which outline
is as follows: After deparaffinization, endogenous
peroxidase was digested with a 3% hydrogen peroxide.

20 After washing with PBS followed by blocking with 10%
normal goat serum, the above-mentioned anti-ChM1L peptide
antibody at a dilution of 1/160 was added and incubated
overnight at 4°C. As a negative control, rabbit IgG was
used. After biotin-labelled anti-rabbit IgG antibody and

25 peroxidase-labelled streptoavidin were allowed to react,
3,3-diaminobendizine/4HCl was added to perform a color
development reaction. The nucleus was stained with
haematoxylin, enclosed, and then observed.

As shown in Figure 7, ChM1L protein is expressed in

30 cells that assume a fibroblast-like flat form occurring
in such a way as to surround the cartilaginous tissue.

On the other hand, there were no expressions observed in
the cartilage cell in which the expression of ChM-I has
been reported.

35 Example 12. Chromosome mapping of the human ChMIL gene

Using the gene sequence (SEQ ID NO: 1) of human
ChM1L, BLASTN search was performed for the entire DDBJ
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Using a Llpofectamlne reagent (GIBCO BRL) according
to the instruction attached to the product, pSF-shChM1L
10 was transfected into C0S7 cells, and 48 hours later the
culture supernatant was harvested. Using anti-FLAG M2

affinity gel (Sigma), an affinity column was prepared,
and the culture supernatant was applied to the column.
After washing the column three times in 25 mM Tris-HC1,
15 150 mM NaCl (pH 7.4), it was eluted with 0.1 M glycine-
HCl (pH 3.5), and the eluent was neutralized with a 1/20
volume of 1M Tris-HCl (pH 9.5).
The culture supernatant and the eluent were
subjected to SDA-PAGE and then were stained with
20 Coomassie brilliant blue (CBB), the result of which is
shown in Figure 8. Though there are a variety of
proteins in the culture supernatant (Figure 8, lane 1),
soluble human ChM1L protein was confirmed as an about 20
kDa band in the eluent. This revealed that soluble human
25 ChMIL protein was concentrated and purified by the above
procedure (Figure 8, lane 2).
Example 14. Study on the effect of inhibiting

angiogenesis using human umbilical vein endothelial cells

Human umbilical vein endothelial cells (HUVECS,

30 Clonetics) were cultured in a exclusive medium (EGM (TM)-
2 Bullet Kit(TM), Clonetics) for endothelial cells. To a
12-well plate, Growth factor reduced Matrigel (Becton
Dickinson) was added to 600 pl/well, which was then
incubated at 37°C for 30 minutes. Using a heparin-free

35 exclusive medium for endothelial cells diluted 1/8 in the

essential medium (EBM (TM)-2, Clonetics) for endothelial
cells, a cell suspension containing 5 x 10* cells/ml of
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albumin (BSA) at 20 pg/well as the negative control,

platelet factor 4 (PF-4, CHEMICON) at 1 and 10 ug/well as
the positive control, and the eluted fractions of Example
13 at 10 and 20 pg/well as the soluble human ChMI1L

10 recombinant protein were treated. Two ml of the cell
suspension (1 x 10° cells) and 200 ul of the test

substance solution were mixed, and seeded into a 12-well
plate coated with Growth factor reduced Matrigel. Nine
hours later, the formation of tube-like structures was

15 examined and were a photograph was taken. The result is
shown in Figure 9. 1In the negative control, HUVECs
formed tube-like structures (Figure 9(a) and (b)), but
when ChM1L at 20 pg/well (Figure 9(d)) was treated the
formation of tube-like structures was inhibited as

20 compared to the negative control.

It was therefore revealed that ChMIL has an effect
of inhibiting angiogenesis and thus the soluble ChMIL
polypeptide can be used as a therapeutic agent for
disease accompanied by angiogenesis such as diabetic

25 retinopathy, cancer, and rheumatoid arthritis. '
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substantially comprises the amino acid sequence as set
25 forth in SEQ ID NO: 6.
10. An oligonucleotide probe that hybridizes to at
least part of the gene according to any one of claims 1
to 6.
11. A recombinant DNA comprising the gene according
30 to any one of claims 1 to 6.
12. A transformant transformed with the recombinant
DNA according to claim 11.
13. A method of producing a polypeptide encoded by
a human, mouse and rat gene which method comprises
35 culturing the transformant according to claim 12 and
harvesting said polypeptide from the culture.
14. A monoclonal antibody that specifically reacts
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with the polypeptide according to any one of claims 7 to
9.

15. A polyclonal antibody that specifically reacts
with the polypeptide according to any one of claims 7 to
9.

16. A hybridoma that produces the monoclonal
antibody according to claim 14 that is obtained by fusing
an antibody-producing cell immunized with the polypeptide
according to any one of claims 7 to 9 to a myeloma cell.

17. A reagent for detecting a gene said reagent
comprising the above oligonucleotide probe according to
claim 10,

18. A diagnostic kit that comprises the polypeptide
according to any one of claims 7 to 9 and the above
monoclonal antibody according to claim 14 and/or the
polyclonal antibody according to claim 15.

19. A pharmaceutical composition comprising a
polypeptide according to any one of claims 7 to 9.

20. A pharmaceutical composition comprising the
monoclonal antibody according to claim 14 or the
polyclonal antibody according to claim 15.

21. A pharmaceutical composition comprising an
antisense oligonucleotide that specifically hybridizes to
part of the gene according to claims 1 to 6.

22. A pharmaceutical composition comprising a
nucleic acid that can be used in gene therapy said
composition comprising at least part of the gene
according to claims 1 to 6.

23. The human gene according to claim 1 or 4
characterized in that it is present on chromosome X.

24. The polypeptide according to claims 7 to 9
wherein said polypeptide is a membrane-bound form.

25. A gene encoding the membrane-bound polypeptide
according to claim 24.

26. The polypeptide according to claims 7 to 9
having an effect of inhibiting angiogenesis.

27. The gene encoding the polypeptide according to
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claim 26 said polypeptide having an effect of inhibiting
angiogenesis.



