, TUe3eJGE.46PT19 *16GL66* 1 30 COctober 2002 HUVAN BMP-7 PROMOTER AND METHOD
FOR EXPLORI NG BONE- RE CE BY USI NG THE SAME BACKGROUND OF THE
1 NVENTION 5 (1) Field | (1 tion The present invention relates to a

5' upstreamregi on DNA COD%@,[%DI ng a pronoter of a human peong.JRephogenetic
protein (hereafter referred to as BMP-7)1 Further, the present invention

relates to a neth | Ord W, I i ound
positively or negg'?(ln‘gé]5 m'i"zhbggréé?ggeéﬁﬁh@%ﬁ%ﬁegé?)gﬁkg?‘bﬁﬁﬁ n BMP-7 by
usi ng a nmass of ani TRBONE~REZAIED SURBSTANGE R USENG AR EAME h a

reconbi nant expression vector harboring a 5 wupstreamregi on DNA cont ai ni ng
the human BMP-7 pronoter integrated into a 15 suitable reporter gene, and
by usi ng BACKEBPUID &t iTHE VNEENRLQMdi cator. (2) Description of the

Rel ated Ap{) At pRLESERIs A PONR P Phpgenetic activity has been reported for
a bone nor p%ogeneti c factor, BMP, Dbelonging to 20 TGF (transform ng growth
factor) -~ supBef@FSISENESdinaifdd imp r SO 105" WRS leFRaM 2zegion

1528- 1534DNA9é8}a-ta*irﬂﬁW§ %O?ﬂcﬁﬁ?o@ér BWP areuidP-don® ®MpHgensPNg them the

menbers fromBMP-2 to 4 have been known_as _?hovm ng the bone

mor phogen¥PESABY  (iemEa LEIRETRA Fr O BVBIE T - BMPIEUNSE, JkRe consi der ed
Ss fffecpbreségtgherv&pﬂmdd_ irc mﬂchhwﬁthév:ﬁettm@tfmn_teiplowm@o?lsldwne _
ysfugetion, and.baone di seases owever, . they, exist_in very,s mount in
natur &0 TREFEPHRE? S5 it RO YT ROSHERTRLY 9T ATEAFE 1S BhEE T4 used
for theseregedtmest &hequiprsprouuet i bmad BMRohbbyantidd proesesnofThe
Producti 0gnphatNe.r GRAIY nanh Prof el m GENEKALddubSa VEL Y CXPEOSLYE: fgHRar ed
with a | ow nolecular wei ght conpound. Furthernore, there are nany

restricti @HBrassidovediafiomarboring nd >t whskrean »eopertP¥S and

adm ni st rabh @R i MBHRPEHhdURintdh BEIWD-LT NpBokrbBEACI REE§EAESd BRe&OASi dering
t hese_points, a.small nol ecul ar o;ganl C corrgrgémd havi ng t he act| vi téﬁequal

to thid ofULREPREP GSRATHSTE, 997%myAnd HaVi S 1T £ HFERPYLHF oAT &1 Tt heif cal
drug. Theasubhadtdretodht ai nabl e with the expl oring nethod provided by the
pr esent 0 xtober 2002 invention. has.the activity to induce the

expr essi or(lzgf %r‘?é:r{%of oaf]bto e Eg%}%gégne?fs factor, and al so has the
efficacy equal Atopitestendf, RunavIPhogenestntdciyivety highbesef ul ness.
On the COEE{::@Fc?fée_dbffcﬁ!JrHi &l@'ﬂoiﬁh&@é‘ﬁ&ﬁ‘@dféc%ﬂ‘ BB e @Qﬁoﬁ?iﬁ?'ége
hyperpl asia, inhibiting the expression may prevent osteohyperplasra. The
presedO | REEnt(iteansf aming grrert fageorhnthi superfami by h¥eaenerpl 70,
ﬁxpreslsi OBganfl 9nr,3\éﬂ%ba§; asﬁféx’_{@é'kim, e?ﬁt?f-%]ﬁmﬁ ﬁg@@{\/gngﬁﬂwnfgﬁé@géﬁ t
yperplasia. |n addition, it i n at human - as e ability
to enhanCQ%t ﬁgPdiafrfeer%‘?ﬁT]atﬁ%nBS%?'ﬁmne@meﬁglEh?rf-"r oE.Ee I\B?‘H]P‘?rﬁcgﬁ?’mSci .
U S A, VBMP-23t.BMIB24 HEXe HOOHK) kndhnsast sicorvkper thenbahesyst em

provi ded esent Jnvention c e i ed anyet hod_ f expl oring
t he agent R%%%ﬂ?ﬁ%rqer%%‘ar% rréeér}:t%éfhe %R%%ef/ ?Jg(l) dfe‘Ir:&nl MEO? gac gnw

expl odhgawet kot s iae o ehtecbive to therapeytiepsrdeprasengisenurine
BVP- 2 pr ogRk@hkmefi9 % b0 3080 1 o @ b b HET 8y L BuRlL BXRMRhE Bbn¥SiNgehbeshuman

BMP-7 propoter. In addition, sjnce the materials of  the exploring nethod
provi ded BOVEN&Tor dg $RVEhtiBHnvary s13lyepproeatsiBnPAGHER: 20 sources, it

c?_n be exmn@_tr@ioltﬂf@,t S§UH S&m/RYﬂﬁﬂ;réUb‘iéiﬁ/éEﬁﬁ_lﬁadﬁ\lﬂ%{ﬁydfﬁme\BMP_ezef:Be_BMS—atl g
clinic practic : e .present i.nvention provides
o 5 Upot PEE RS R TR SERGROR cPIORUREIGR BRPYCoRSInsnRy 5
upst r &n protediron dine mosdwcinl oy dfiethamaac&Pidapt oppdoeeiandeasradiliyal
cell intrqdu i i Xk £8SIL O e en
connectedggo%gggxﬁéhéhégﬁ%q?%ﬂ%%%%? gégg,étggw|%§?éﬁ#2§%|g§ agﬁght
conpounds cafipomncegul Buet e re el yherenagat haeyyrefbrégpiensi 8a 8f human

BIVP- 7 canyaiesl Qg Vid Nt Sfnd S5 €T 6AGE1ES1 ApEEPREESEsAGRLYI LY. The | ow
nol ecul ar wei ght conpounds and theit derivatives have norphogenetic
activity SAgindmitratiep Jeetheds dee BBnBrakgipift FhagactRESGEACENe

expr esass% OEo@zfsi@élﬁrh@'\ﬁégsb@%ﬁﬁ@s ef heshhye %élaeayaﬂt b¥gaflict Bempperd C
agents O%a%%.%tg} t%?ee ggtivftnf eclqggfstezg’t{)g‘rcmo}feghe BMP protein, if any,
should be a highly promising medical drug. The substance

obtainable with the exploring method provided by the present
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35 for osteonetastasis, or therapeutic and preventive agents for excess
ost eogenesis. Furthernore, these |ow nolecular wei ght conpounds and their
derivatives are useful as preventive or therapeutic agents for kidney

di sorders. 30 Cctober 2002 3 BRI EF DESCRI PTION OF THE NG Fh@e2 1 s
an exon-intron structure of 10.8 kb 5'2upstreamregi on of hunman BMP-7 gene

and a restriction " net,_ sh, o] an regi nd an open
Squar ¢ STYRBRCIn Y FBe Penidr T Bhate FReo et et ds B et or
(pl\/_SSllB)'IPc-dEtjai &:m@ @s?m'equpsterseaﬂnﬁatsyim oanduaﬁathBsgt?mﬁbfﬂlqa?rr?Ler
regi on e ; ML %%%% [ : : o] e
Sequenc%éféét?ﬁb, %ngE?Pﬁgagrgﬁﬁfﬁ% %ﬁ S§£g¥H?OQF%§ ?ﬁghXbal fromb5'

t er ni naksied Wlingssk) Was tihes @ondgaxy Nhief hwsani BMPord dsz pesosinnecof

PA3-Paghien Hhe Rrlf caarrtei.sl‘élgte of #%gwéfg hyRDLBVERG REOter activity
(transiently expression). DE CRIHI OF THE PREFERRED "EMBCDI MENT 15 The
pr esent SKRFERSIOR MAYaPE€ Vied ta L KRR PR LBt | dENSeRFEFERY s represent ed

by the Baserta@ience Mle fdPMekd MR 71 showntiBnSER kRNGumkrPfaMEe;
Sequence Listing that, encodes a hunan(ggﬂg nnrghﬂgenetlc protei n-7 pronoter
LT of 4P

regi on, S¥PIE GnERd PrOVases Sseaet L 3BGuén SRS taNGTy B0
shows t bee@enmsiyp%&rpna@gjaonds:?qmmn; het hmgananEl- El@gnmgmﬁrporNgsegt

I nv | tes 0 a t.no or repari t he snown .1 n .

of ot St e e AP0 ret AR ol e BPRBAYM I B0 f on of &
human pkidetya apdiem (ProdA Watnla Heatll |1ScikstrUcBi.dn , eiVoine, 93, 2)p.i sol ati on
by agar eGgt hor @sj C | e l,sal.at nt
diygegt eg%\%iltg-?olﬁddﬁﬂ@ﬁt qqzhﬁ%dnt()%)ae p%:g%%?g%g{%%'ﬂasg%gﬁﬂﬁ ?_-,(};[ rea%efeC{j % th the
30 sanetégzpResSqY) ipwEnddiony O e ERrbied tats mrEhgshder (5)

establ i shapdrigly daROEfenMNEdrd BRIt % Aadméget bROtBSCRAUNER &licRldaad th the

phage, (6) screening by PCR_ and 35 (7 ubcl oni n nto a plasmd vector.
The s asm o FoE Gchs A (RHPBALIRG PERIOTastR CXBHP M RAES PEETIS8 Efong

ones CoORMMANCimipoatthd Afidd & wrdinie BMP-bZ2 prpmeteraliii® 9ovagdos), and
there is no example of using the human BMP-7 promoter. In
addition, since the materials of the exploring method
provided by the present invention are all derived from human
20 sources, it can be expected that discovered substances should
show the effects at clinic practically. '
SUMMARY OF THE INVENTION
The present invention provides a 5' upstream region DNA
containing a promoter of human BMP-7. By using 5' upstream
25 region gene containing the human BMP-7 promoter and an animal
cell introduced with a recombinant expression vector that has
been connected to an appropriate reporter gene, the low
molecular weight compounds which regulate positively or
negatively the expression of human BMP-7 can be explored with
30 reference to a reporter activity. The low molecular weight
compounds and their derivatives have morphogenetic activity
and inhibiting activity for bone and cartilage through the
expression of human BMP-7 and are effective as preventive or
therapeutic agents for cartilage and bone diseases, remedies
35 for osteometastasis, or therapeutic and preventive agents for
excess osteogenesis. Furthermore, these low molecular weight
compounds and their derivatives are useful as preventive or
therapeutic agents for kidney disorders.



4 30 Cctober 2002 The present invention relates to a reconbi nant expression
vector characterized by integration of the full length or a part of DNA
shown in SEQ ID NO. 1 of the Sequence Listing into a reporter gene. In
detail, the reconbinant 5 expression vector is constructgf 4@ hecads2A
suitable region of 5 wupstreamregion of3the human BMP-7 gene, that iIs
represented_b SEQ&ID NO. 1 of the Sequence Listing, in front of a reporter
gene. TheB$€%%rP%$ BEHEIQNCHFagHﬁUP' [P or ~- gal act osi dase gene shows an
expr _ess: ng staﬁr"]y@. on ﬁﬁh&hfgaﬁﬁnlﬁln@frb@! Al rygtatic to £ Tm.slelebps; as t he
original for the reconbination expressi.on vector is not specia

Cestri ot PTHESRR ob 9 oToBE anEMEE PN L A G T HF P LEHCEATR SPEYBR:

i nventi ommased pPGhdt bahapeashawpr aheeaddre @il eand hen uspenf sgGhBebasi ¢
yi el ded p 115_(9 h I.S a 15 reconbi nati on expressi on vector
contaigin%ﬁgﬁé %ﬁnﬁﬁtggé-%e§§89ﬁter and a luciferase gene. The present

i nvention assi Bhed 2t isoat hecombdnbintatexpresgirassiertoec{ps$S1isis

necessary LE ucecth ?gyynﬁ' I pre bl yaa human
osteoblas?§ﬁF§££%§glghssugﬁggggggcg% cgfﬁg?ﬁéétﬁmg ?i%%é%he.AThe ani ma
cel I's staprgmeEansfegien AtH khe rideemiNantieopr8Ldokov@e2drshpen in

sel ected §youshngoa [egkStARCEURLIMe THG MESFdré ¥Ry BRoketREESNHO a
met hod for_expl or one-rel ated substance, character] zed by,u5|n%Pthe

b
25 re&waKPﬁﬁtt@x!ﬁggngénX\l?égt SO atBIARL i i hiGgr at i BRSoLNERETEM |

length orta maet eésOhhcshonnennybQdiRNbLf bai3ibgsSequence Listing into
a reporter gen

. It relates to.the _nethod for explori bone-rel at ed
subst ance V\herg?‘ﬁ'tﬂelBoﬁegﬁéPé{%eafs SSHed ?@gﬁ%o@g%ggi%r?rﬁﬁﬁﬁfng
subst anceaotigitg lonensékatéyd sxpstemwcemherein a bone-rel at ed substance
i s osteog b$ AR DRI S ul ar wei ght conpound whi ch
i nduces O?ﬁ?%h?g???ht Eg gggr ggﬁ%‘%@ ?yn%bwg can be obtai ned by
i sol aldng t he Bhenbresenki sRVEagdLAt &€ liafeexXit s HWh Wroshenygeheotbge
connect i ngehhehBedi3dSrapirbaBhe cERRY ithe Ad¥e asWybIntot KOJUELBE theogene
structure bﬁ g sui tabl e nammal_ cel I’ .t o nake an eﬁglorlng sXsten1 The
subst ancel@R7dnsheynl dResERnd PeRredsith e mERCRRER- LS hingetBRpbI ori ng
syst em woékgod8st Aehfih@aidbehet aomiicRseic prdfeiltbprorfb@rSrdgibaase

t he expression_level of the repor Therefo sinple and, easy
reasur orehE 81 FEREPREOFPEFeRe v Mkl art b b SefeaRoEn i RER
subst 2f@ceshowsi bhe. 55 Tpstaeamlregdldn tseamsdree edf wehé bamdnvBMPoei can be
used for ?eggghod for screening a chem cal conmpound |ibrary by high

t hroughput screening (Nature, Vol. 384, Suppl., p. 1416, (1996) and,

expl ori ng an a&hpvEre@pstafsFentd@rnaiaiafies tafeeshothEos pEeRAERNE| ch
i ncreasestpe GRAr8AsRH AR 3Bl WA 1 Sosegishgdqgbynteeni bogngheycel | with
a substance for an appropriate tjme period and thereafter neasuring the
reporter 88PFFFF§?9TEBGSﬁﬁ?@éﬂ&@*obtained hereby can regul ate the
expre2s on by woikdhgeditieat b en hararanskadqitangénchbe DNA| wiltheat!|y on
the prono Bdﬁ&lhgg?@r&%t§%g-én %ygh regul ating a signal transduction
system grefore, these conpounds dre effective as a therapeutic agent for
osteocartil agi f8lusidprdesdes, byargaross ahstkecoropherests,

gsteohyperpl asi@) EYEhORLTBIEC N dSRDICAMOUNGE £ELoHER] UbigssBobingiapeutic

20 agent for kidney disorders. The substance obtalned by the present .

i nvent i onHEREIEIndnge @adembsge BRI IRGEDF MR VITytEAated BLEBcERGe as
an agent ggmetgg&§gg?tic and preventive treatnment in the fields of

ort hopedi c surqgry acture, osteoarthritis, such_as éoint 25
osteoarthritis ‘4hdP FBaP&PHt°55§ RTEPS, 1r P ntRe BPEPE: damage of

cartil age such (8% darapdishment sfugenageneDMA i bibsérpobe andecadhgl age
deficit c i.0j ury, .an ummr  di.ssection, bone reconstruction such as
spi nal fug#%§g3§§h&g1#’ Haﬁgé ngﬁ“%gﬁgiéihent, and congenital cartilage and
30 bone di seasd$)sscheanidgsbyed®PResirsd and achondropl asia), or dental
field bone r n i I i S mandi bl e reconstructi on,
and rgg%dual r?gge§%%%g%bﬁggfg&?Fazhgﬁég%g%%S?%%?%?'Nbreoverh t he substance
of the present ThegveAesoddc aeBorudesed dreronbtlyr st nPh Hesthéctedsangery.

can be used among ones commercialized. A pUCl8 vector can be
a preferable example.



35 These therapeutic treatnents are effective to therapies in the fields of
veterinary surgery. On the other hand, the present invention can provide a
'substance to inhibit bone or cartil age norphogenesis. In this case, the
substance is 6 30 Cctober 2002 applied as an agent foryprgeyeptioma@and

t herapy of bone and cartilarge hyperplagia. In addition t he present

i nvention can_provi de a substange Mﬁtq ability to enhance the

differentiati d‘?r%sﬁn‘ﬁn%V"@@ItIlQnaﬁ& AteSathé éﬁﬂq NaR%n agent for the
treat rrer&x;ﬁf@bspi@veméw@rot:htahrackledﬁeseddltgorldﬂfegmliﬁ THhe ﬁ'mmenti on

hal | | | ustrat L.y I d

The. f of IR EXrip) Bathr 82 0 sBoncordl drbdl N f 1ok Johe sSegme
illust ra:twna.m_mdlm‘ob aesépbetiere geleanplien Wdtsallat i e ofe&mkmmsameam regi on
f h I Cl oneTech

U5 wad RS GET Ter R Ty At sOESt ety R A o AR R o
Bgl 11, EDR' whstfean PeyhonSadl thSaIHlJ,mﬁrmEMP-S}pIgenaa,nd:beball)s separ at ed

b f .

oub; oot CERESGELES PRCIEGPIEE Nl R R Syl A SR ATy At o
20 2093 Oﬁg@oyemrhepr%@e AsTﬂiIﬁ%erle@Q}Itter |qen@§‘#@mn®ﬁtml%ﬁ@%ﬁ|% by

the restgi legf‘t@é‘félﬁ@e Hyadk! SnaiBnan @S&drdddiony esIF%’CPsS s by et dgd a DNA
fragnent o 11 cont aining the | ongest hunan c&%ene Then, a

huna%opl%%gﬁ%ajgemﬁﬁiiecm WRs Je&éﬁre&so}bt%@rrl&w%t W yne Hindl |
and 25 sw@émﬁ@abyoﬁgakps@sgqloneIv@atrd:zpmcsr afts speerdIbetrastNctdagment

f 1 kb th DNA f t. obt I dt
Panbda pRAGE VBRIBY SBAGH PLACRL TRIERE ISIFTSRON S st PP TIReRt ¢
restri ctimnvernzymeuskeddpGL3-Dasiveatsor waefierab e oo paykaged 'Iige Gigmpack

11 ~XL 39?-\/%&%%%&1%%?&@%9%% #g%s)ﬁ%de()g J "II}:%CttﬂIjaE 0y herichia coli

XL1- Bl ue tra t o Heke ‘a genom ¢ | brar%_e The
li br &Py mombw@léuonnezspp@@sgonEél@ﬁ:qmmm:samﬁmq fikel yman EMkehi ng

(Nucl ei cpfsmé@eBeéndZA 18@?& g%%%?) R IEndaBlent ide PCR nethod
by using PCR Igrl ner s 2 and SE I D NO. 3 of the Sequence

Li sti ng)2e®t9RePonti kY Fget FM%W%lW’ﬁF%’&%CYGQWObJ%%H%e pool ,
to obtaimeéessaty bo UpSbEVD Qgieonre(dﬂbﬁ ﬁd)hna?ﬁlné"&mm d\frs, gene. In

addi tion pst eam 10 0 ber 02 was

subcl one%lr?ge’éa B’E‘?Br ge&% ?ﬁq{em%‘?]s]ﬁsa{m PrA! ritie ?%a% \cl)?ech). The
vect 3P vaelhsmedlEh aoIln.ppIS@ihe314Th&@rﬁm&blaem@smmmu@m in
Nat i onal 5t A RS %9,%@ f strial
Sci ence and&f ﬁﬁ%‘é@%?g nistry ofl I'nternati %?%% e anébfn%{s}g#y 1-3,
H gashi &- éﬁ@m%tarrgakmaakgw | bar aki - ken 305-8566 Japan, in March 30, 1998
Wi th dep08ltorwenﬁB@SénEEBI{kr%n%%Wr@l%ﬂésartsa%rrx@tﬁwtf@rI gﬂdhaeiﬂ onal

P Ekon tbengi Lo TS Lot e O T T gl (7
upst eéanreegnoinahthurppeBlsBoh gm::%e:mmﬂédaoy umtémi@gl@ﬂ of
ALF 15 phiS AIhEnSehBkBc A e TR O e B0 0 % rbctiat |
Acad. ScPequspace4Lis#88g596Tto FOAAporTier sEepencelt huslakes yeedthe
e SocfetAofhnkCeiatifly [LBIRURRL Stinesslie nossssanos 1o
2085- Zoglgongggg;.ated substance is osteogenes:.s inducing substance or
30 a bone-related substance wherein a bone-related substance is
osteogenesis inhibiting substance. A low molecular weight
compound which induces or inhibits the expression of human
BMP-7 can be obtained by isolating the promoter which
regulates the expression of the gene, by connecting it to a
35 suitable reporter gene and by introducing the gene structure
to a suitable mammal cell to make an exploring system. The
substance which regulates the expression of human BMP-7 in
the exploring system works on the promoter to increase or



20 However, there are many differences fromthe sequence of this invention.
Exanpl e 3 Construction of a reconbi nant' expressi on vector coataining the
‘human 8MP-7 pronoter and a |luciferase reporter gene 25 As shown in Fig. 1,
the pronoter of human BMP-7 exists in the upstream of exgp Ly fBEM @
region of 4.4 kb containing a pronoter fmwsom Xbal of the secon 8 position to
Xbal of the third position fromthe 5 _term pal described in Fig. 1 were -

to align PRCERESEpI e SRRACIHLT eV _rOgehBS SBPPRERF{ 88PN t he

restricti pReefFyp¥e,Sid &i ;arid @aéyICméQEaﬁéméﬁ’QObfethe‘!eﬁépbrﬁar3- basi c
(a product gf PEO Mega Lt to construct atéec ant. expressi on vector
pMSS115 (8C5IXByY 4 qs??w%%ﬁﬁﬂ%% PR PG, B E}E | BU8ShBRSEr enent of the

act|V|ty pbsbhblhunan BMP-7 35 pronoter (|ntroduct|on of a reconbi nant

xpr 0s® 1 ansi GE S YAE hUrEH: v TRt baD, faRe SREMCIERERE, bRpoPe batE
reconblnaﬁbrempm@&hqd1fof3Smrékmnm@raZODémweaﬂocompNESdlS}bwasynbyed with

a vector, gh %\4@% ti[)er e é%.ﬁ’{; &WE? BrE0- Yo§Onkay N §gpé$?| E?“SM-

IUC|ferase ene as con freasur enent 0 ency of
gene |ntrééucﬁﬂ@ﬁﬁh1anﬂmﬂxmﬂ@W&mgyanTﬁ@hlvéaﬁpbﬁténpﬁp§§©ﬁen§tural

|| pof ect aglipared dUndUsinolskbd €4RED (hien! ahobaakouas addedehgebanm xture
solution to add to human osteosarconma cel HOS, M363 Sa0s-2 for

t r ansfikt ﬁ&ﬁl"mtﬂe iy S eapshed R EE?FWW 5he §€élpyﬁ§9 PuéPPéFé§€e
activity wemre aﬁf%’iﬂﬁx&ib:bﬂaf’é kkamé&eperDual aKut tharpagduet mebsheyagl theCo. ) .

Th It 10 nt ed ig. 3. Th t d
2e%a rati GebPIReD STy 1 o EaE aibplifst) SPBashsR b rhY: FRRace. oC

activity. régmmamhetmauﬂXpre$shas bpewokkmmg dhaEcthg Bh%aof SEQID NO 1
of the Se‘ﬂ%%gfs% 140 £S5t Gr péP”?ﬁSiré‘SE%\g' b¥: ti‘s?l EEr ok”h g\‘lﬂc“ on

of the reconbinant” expression vector to a man ce stabl ize
expr essi oBMPT Tortderoudh exguebating ﬁuﬁﬁgnBWPt¥aﬂéééﬁ§FﬁénﬁYé%SWess|on

vector st ghlope R AdHE ¥empHungd Wbhezryeeioe BEUR EﬁeBé@@ﬁ%&cOf
Cl oneTech Ltd.) contalnlng puronycin 20 resistant gene in prqportion of

10 . 1 anégélr@o AL QP MR ERL R ?—EOPFp%éﬁéSF?poF BE&Ri ﬁ@téétﬁfs&&u&o of

Li f et ech Ebm@nt@r(asﬁedmypg 1®&spabhuman osteosarconma cell HOS for
transfection ells to duced

sel ect ed fronlgmﬁﬁ WQ%?%%n?ﬁ?ﬂPﬁagiggﬁgrBﬁﬁgFﬁefﬁ Br%gﬁEFpg élgna
Ltd. ) .2Exagend Efcﬁcrlemtmewg disardevs.| ow m)l ecul ar wei ght conpound The

establ i shed cels SAUARERICHS: LO0EH! Blednkno2 S0P LobLAtSon! he2 B0AM L

subst ances of varl ous em ca oun di ssol ved
with a cy®©dl ﬁﬁ@@@‘h@éﬁ@rmfaogﬁ’@%éﬁ éthPNétMeQ@stlé Ffféﬁélﬁéaél@rédl for

enzyme achigddty fBr eifdPabaat fc! 4aHT %Eé%n%i%y thlela tmenpr Q@LUQheoflerl@slVEQa
Ltd.). By such processes, variou st ances i nduci i nhi |t|n t.he
expreSS|o Q) qﬁhﬂﬁ? qugggrgbigpﬁgaure,gosteoartﬂglgls suc oint

25 osteocarthritis and hip joint osteoarthritis, arthrosteitis,
damage of cartilage such as damage of meniscus, regeneration
of bone and cartilage deficit caused by injury and tumor
dissection, bone reconstruction such as spinal fusion and
vertebral canal enlargement, and congenital cartilage and

30 bone diseases such as dysoteogenesis and achondroplasia), or
dental fields (bone reconstruction such as palatoschisis,
mandible reconstruction, and residual ridge construction),
and osteoporosis. Moreover, the substance of the present
invention can be used for bone graft in aesthetic surgery.

35 These therapeutic treatments are effective to therapies in
the fields of veterinary surgery. On the other hand, the
present invention can provide a substance to inhibit bone or
cartilage morphogenesis. 1In this case, the substance is



Sequence Listing Free Text 30 COctober 2002 <210> 1 <223> Human 8WP-7 5
upstream gene sequence including 5 the éxon 1 regions. <210> 2 <223> Sense
PCR prinmer for cloning 5 upstream hunan BMP-7 gene sequence correspondi ng
to the exon 1 10 region. <210> 3 <223> Reverse PCR pri megq fuiekonNpdige 5'
upst ream human BMP-7 gene sequence corrgsponding to the exon 1 15 region.
10 30 Cctober 2002 CLAIMS 1. A DNA whose nucl eoti de sequence of the base
sequenceaRB1ipdomsl ano 2068 L7 Lo MF I YRISHON 31, therppy ehicbads 2™ human

bone nor phegenairhe BRlRiglakiRi.onoter region, or a fragment thereof. 2. A
met hod for pre a%b%g t.he DNA shown in SEQ ID NO. 1 conprising the steps of:

(1) digestingl & 19Pac &hea PFETGR T INERG 1P 230 PFABEA® Restriction
enzyme, gabsitsakat widHdubdddresea geintedied raphodesfsranPNAcibagwent, (3)

cl oni f, the isqlated fragnent digested with Hindl Ll into a | anbda
phage HeLtgRSY, BRIAS ROt ddt SR PaAHPLIRA CorePRr3GRET £95 FhSerting the
sai d vecteeaitthkenatt ke ageentIoresd b hes Ntidn@y gehesrdePNA | i brary by

i nfectin %ichia coli with the phage, (6) screening by PCR and 20 (7)
subcl oni pl asm d vector.
This invention shall be more illustratively explained by

way of the following Examples. The following Examples are to

10 be considered in all respects as illustrative and not
restrictive.

Example 1 Isolation of 5' upstream region of human BMP-7
gene
A human placenta genomic DNA (a product of CloneTech)

15 was digested by using various kinds of restriction enzymes
(BamHI, Bglll, EcoRI, HindIII, PstI, SacI, Sall, Smal, SphI,
and Xbal), separated by agarose gel electrophoresis,
transferred to a nylon membrane, and subjected to the
Southern hybridization using BMP-7 cDNA (EMBO J. 9: 2085-

20 2093, 1990) as a probe. As the result, it was found that
digestion by the restriction enzyme HindIII among restriction
enzymes used yielded a DNA fragment of ca. 11 kb containing
the longest human BMP-7 gene. Then, a human placenta genomic
DNA was digested by the restriction enzyme HindIII and

25 separated by agarose gel electrophoresis to extract a DNA
fragment of ca. 11 kb from the agarose gel. The DNA fragment
obtained was cloned to lambda phage vector ADASH II
(Stratagene Ltd. made) digested by the restriction enzyme
HindIII. The vector was in vitro packaged by Gigapack III XL

30 Extract (Stratagene Ltd. made), infected to Escherichia coli
XL1-Blue MRA (Stratagene Ltd. made) to make a genomic DNA
library. The library was divided into pools. Each pool was
amplified by a screening (Nucleic Acids Res. 21: 2627-2631,
1993) using PCR; namely, the PCR method by using PCR primers

35 (SEQ ID NO. 2 and SEQ ID NO.3 of the Sequence Listing)
corresponding to translation region to select the objective
pool, to obtain finally 5' upstream region (10.8 kb) of human
BMP-7 gene. 1In addition, the 5' upstream 10.8 kb fragment



3. A reconbi nant expression vector forned by integrating the full length or
a part of DNA shown in SEQID NO. 1 intb a reporter gene. 4. A nethod for
exploring for a bone-rel ated substance 25 conprising introducing the
reconbi nant expression vector of claim3 into a nannalleﬂ)%@kgbgqmbooz
measuring the reporter activity. 5. Theynethod for exploring f a
bone-rel at ed substance of claim4, wherein the hone-rel ated substance IS an

30 ost eoy@FeSPGIANRT i UG e BEoThéa nREREHCEoP e RBEHShAT for a
bone-r el hedradid i «dh)cl aiThd, vd@@dsﬁl Wa hﬂaiaeaeﬂr elcatled gudystance is an

osteogenesis jnhibjti ance. . 7. The netho pl.oring for
compound 10 det GRS P@tﬁe‘f SramiosRs Dred ki anay Sanadr dis ke

intr oduciBﬁ@scﬁﬁﬁ:e?(hrﬁ:tmihem—MﬁdﬂBogﬁpon@eﬁapt oexmnelmwmaAecSQrerafe
claim3 into ell .and n he rep I gen ctivity to
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* h+c++++FEFAON orf hu %ﬂ%a]ca]cakﬂca]cakﬂca U c”a] ca

The sequence of 5' upstream region of human BMP-7 gene

cal ca]
)))r

obtained was determined by Amersham Pharmacia Biotech's ALF
15 DNA Sequencer according to the method of Sanger et al. (Proc.
Natl Acad. Sci. USA 74: 5463-5467. 1977). The sequence thus
analyzed is described in SEQ ID NO. 1 of the Sequence
Listing. The base sequence No. from 5557 to 10780 of SEQ ID
NO. 1 was already been reported (EMBO J. S9: 2085-2093, 1990).
20 However, there are many differences from the sequence of this
invention.
Example 3 Construction of a recombinant expression vector
containing the human BMP-7 promoter and a luciferase reporter
gene
25 As shown in Fig. 1, the promoter of human BMP-7 exists
in the upstream of exon 1. Then, a region of 4.4 kb
containing a promoter from Xbal of the second position to
Xbal of the third position from the 5' terminal described in
Fig. 1 were - to align in the upstream of the reporter gene -
30 inserted in the restriction enzyme site, NheI, of a
luciferase reporter vector pGL3-basic (a product of Pro Mega
Ltd.) to construct a recombinant expression vector pMSS115
(9.2 kb). This is presented in Fig. 2.
Example 4 Meoasurement of the activity of the human BMP-7
35 promoter (introduction of a recombinant expression vector to
a human cell and transient expression)
In order to express transiently the human BMP-7
recombinant expression vector, said recombinant expression
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&()-0 HOS, MG63, and Sa0S-2 for transfection. Fire fly luciferase
activity and sea pansy luciferase activity were measured by
Pikka Gene Dual Kit (a product of Toyo Ink Co.). The result

10 is presented in Fig. 3. The promoter activity was expressed
as a ratio of fire fly luciferase activity to sea pansy
luciferase activity. From the result, it has been known that
the DNA of SEQ ID NO. 1 of the Sequence Listing has a
promoter activity.

15 Example 5 Introduction of the recombinant expression vector
to a human cell and stabilized expression

In order to express the human BMP-7 recombinant
expression vector stably, said vector was mixed with a vector
pPUR (a product of CloneTech Ltd.) containing puromycin

20 resistant gene in the proportion of 10 : 1 and also mixed
with cationic liposome lipofectamine (a product of Lifetech
Oriental Co.) to add to a human osteosarcoma cell HOS for
transfection. The cells to which the aimed gene had been
introduced were selected from a culture medium containing

25 puromycin (a product of Sigma Ltd.).

Example 6 Screening of active low molecular weight compound
The established cells selected were inoculated in a 96-

well plate, treated with substances of various chemical

compound libraries for 1 - 3 days, dissolved with a cytolytic

30 agent (a product of Pro Mega Ltd.), and measured for enzyme
activity by employing a luciferase assay kit (a product of
Pro Mega Ltd.). By such processes, various substances
inducing or inhibiting the expression of human BMP-7 are
obtained.
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CLAIMS

1. A DNA whose nucleocotide sequence of the base sequence
No. from 1 to 10877 shown in SEQ ID NO. 1 that encodes a
human bone morphogenetic protein-7 promoter region, or a
fragment thereof.
2, A method for preparing the DNA shown in SEQ ID NO. 1
comprising the steps of:

(1) digesting a human placenta genomic DNA with a
HindIII restriction enzyme,

(2) isolating by agarose gel electrophoresis a DNA
fragment,

(3) cloning of the isolated DNA fragment digested

with HindIII into a lambda phage vector ADASH II treated
with the same enzyme,

(4) inserting the said vector into the phage,

(5) establishing a genomic DNA library by infecting
Escherichia coli with the phage,

(6) screening by PCR, and

(7) subcloning into a plasmid vector.
3. A recombinant expression vector formed by integrating
the full length or a part of DNA shown in SEQ ID NO. 1
into a reporter gene.
4. A method for exploring for a bone-related substance
comprising introducing the recombinant expression vector
of c¢laim 3 into a mammalian cell and measuring the
reporter activity.
5. The method for exploring for a bone-related substance
of c¢laim 4, wherein the bone-related substance 1s an
osteocgenesis inducing substance.
6. The method for exploring for a bone-related substance
of c¢laim 4, wherein the bone-related substance 1is an
osteogenesis inhibiting substance.
7. The method for exploring for a compound effective in

the treatment of a kidney disorder comprising introducing
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