
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll  
US20060199184Al  

（19）United States  

（12）PatentApplicationPublication（10）Pub．No．‥US2006／0199184AI   
Hidai  （43）Pub．Date：  Sep．7，2006  

（54）PROTEINCAPABLEOFDEPOSITIONONTO  
EXTRACELLULAR MATRIX   

（75）Inventor：ChiakiIIidai，Tbkyo（JP）  

CorrespondenceAddress：  
JONES DAY  

222EAST41ST ST  
NEWYORK，NYlOO17（US）  

（73）Assignee：NIIIONUNIVERSITY，Tbkyo（JP）   

（21）Appl．No．： 10／563，166   

（22）PCTFiled： Jun．30，2004   

（86）PCTNo．：   PCT／JPO4／09616   

（30）  ForeignApplicationPriorityData   

Jun．30，2003 （JP）………………………………‥2003－188598  

Publication Classification  

（51）Int．Cl．  

（て2e 上竹β  

C（77仔 2上／働4  

（て2p 2上／竹丘  

（て2∧「 妙宥4  

（52）U．S．Cl．．  

（2006．01）   

（2006．01）   

（2006．01）   

（2006．01）  

…‥435／6；435／69．1；435／226；  

435／320．1；435／325；530／350；  
536／23．2  

ABSTRACT  （57）  

ThepresentinventionprovidesthefbllowlngPartialfrag－  
ment（a）or（b）ofdevelopmentallyregulatedendothelialcell  
locus－I（Del－1）protein：（a）aproteinconsistingoftheamino  

acidsequenceasshowninSEQIDNO：6，8，10，12，180r  
24；Or（b）a protein which consists ofthe amino acid  
SequenCeaSShowninSEQIDNO：6，8，10，12，180r24  
havingdeletion，Substitutionoradditionofoneorseveral  
aminoacids，andhasdepositionactivityontoextracellular  
matrix．   
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［0011］（b）aproteinwhichcomprises the amino acid  
SequenCeaS ShowninSEQIDNO：180r24having  
deletion，Substitution or addition of one or several  
aminoacids，andhasdepositionactivltyOntOeXtraCel－  
1ularmatrix．  

［0012］（2）Aproteinselectedfromthefbllowing（a）or（b）：  

［0013］（a）a protein consisting of the amino acid  
SequenCeaSShowninSEQIDNO：6，8，10，12，180r  
24；  

［0014］（b）aproteinwhichconsistsoftheaminoacid  
SequenCeaSShowninSEQIDNO：6，8，10，12，180r  
24havingdeletion，Substitutionoradditionofoneor  
SeVeralaminoacids，andhasdepositionactivltyOntO  
extracellularmatrix．  

［0015］（3）Aproteinselectedfromthefbllowing（a）or（b）：  

［0016］（a）aproteincomprisingtheaminoacidsequence  
asshowninSEQIDNO：14；  

［0017］（b）aproteinwhichcomprisesthe amino acid   
SequenC？aSShowninSEQIDNO‥14havingdeletion，  
SubstitutlOnOradditionofoneorseveralaminoacids，  
and hasinhibitory activityagainst deposition onto  
extracellularmatrix．   

［0018］（4）Ageneencodingaproteinselectedfromthe   
hllowing（a）or（b）：  

［0019］（a）aproteincomprisingtheaminoacidsequence  
asshowninSEQIDNO：180r24；  

［0020］（b）aproteinwhichcomprisesthe amino acid  
SequenCeaS ShowninSEQIDNO：180r24having  
deletion，Substitution or addition of one or several  
aminoacids，andhasdepositionactivltyOntOeXtraCel－  
1ularmatrix．   

［0021］（5）Ageneencodingaproteinselectedfromthe   
hllowing（a）or（b）：  

［0022］（a）a protein consisting of the amino acid  
SequenCeaSShowninSEQIDNO：6，8，10，12，180r  
24；  

［0023］（b）aproteinwhichconsistsoftheaminoacid  
SequenCeaSShowninSEQIDNO：6，8，10，12，180r  
24havingdeletion，Substitutionoradditionofoneor  
SeVeralaminoacids，andhasdepositionactivltyOntO  
extracellularmatrix．   

［0024］（6）Ageneencodingaproteinselectedfromthe   
hllowing（a）or（b）：  

［0025］（a）aproteincomprisingtheaminoacidsequence  
asshowninSEQIDNO：14；  

［0026］（b）aproteinwhichcomprisesthe amino acid   
SequenC？aSShowninSEQIDNO‥14havingdeletion，  
SubstitutlOnOradditionofoneorseveralaminoacids，  
and hasinhibitory activityagainst deposition onto  
extracellularmatrix．   

［0027］（7）AgenecomprisingaDNAselectedfromthe   
hllowing（a）or（b）：  

［0028］（a）aDNAcomprisingthenucleotidesequence  
asshowninSEQIDNO：170r23；   

PROTEIN CAPABLE OF DEPOSITION ONTO  
EXTRACELLULAR MATRIX  

TECHNICAL FIELD 

［0001］ThepresentinventionrelateヲtOaPrOteincapable  
Ofdepositiononto extracellularmatnx，Whichis apartial  
fragment of developmentally regulated endothelial cell 
locus－1（Del－1）protein．Thepresentinventionalsorelatesto  
amethodofidentifyingthesiteofdepositionontoextracel－  
1ularmatrixuslngtheabove－describedpartialfragment，and  
amethodofrecoveringamoleculeofinterest（e．g．，alkaline  
Phosphatase）fusedtoDel－1protein．  

BACKGROUNDART   

［0002］Del－1（developmentallyregulatedendothelialcell  
locus－1）protein（sometimesjustreferredtoas”Del－1”or  
the”fu11－1engthDel－1”）isaproteinwhichhasEGF（epi－  
thelialgrowth factor）－1ike domains and discoidin－I－1ike  
domains．Thisproteinisanextracellularmatrixproteinand  
isknowntobindtoaproteincalledavβ3integrinreceptor  
OraVβ5integrinreceptoronthesurfhcesofvascularendot－  
helialcells via the EGF－1ike domainto thereby promote  
adhesion ofthe endothelialcells onto extracellular matrix  
（Hidai，C．et al．，GENES＆DEVELOPMENT12：21－33，  
1998）．  

［0003］Recently，ageneenCOdingthefu11－1engthDel－1has  
been cloned．Itis presumedthat thefu11－1ength Del－1is  
CaPableofbinding，ViaapartOrtheentirereglOnthereof，tO  
PrOteOglycan presentin extracellular matrix．A method  
based onthis bindingisknowninwhichthefu11－1ength  
Del－1is expressed；a SPeCificmolecule（e．g．，aPrOteinor  
PrOteOglycan）isboundtotheresultantfu11－1engthDel－1；and  
thenthemoleculeboundto thefu11－1engthDel－1（e．g．，a  
PrOtein or proteoglycan）is recovered（see，for examPle，  
Japanese Unexamined Patent Publication／PCT No．Hll－  
507527）．  

［0004］Therefore，identificationofthesebindingsitesand  
analysISOfthemodeofbindingareimportantfbrrecovenng  
moleculesofinterestandinvestlgatlnglntOmOleculeswhich  
bindtothefu11－1engthDel－1．  

［0005］However，Sincetheabilityofthefu11－1engthDel－1  
todepositontoextracellularmatrixisnotsohigh，mOlecules  
Ofinterestboundto thefu11－1engthDel－1couldnothave  
beenrecoveredsu丑iciently．   

DISCLOSUREOFTHEITWENTION  

［0006］ItisanobjectofthepreミePtinventi？ntOPrOVidea  

PartialfragmentofDel－1compnslng areglOnCaPableof  
eBicientlyadheringontoextracellularmatrix．  

［0007］Asaresultofextensiveandintensiveresearches  
toward the solution of the above problem，the present  
inventorhasfbundthatreglOnSneighboringthediscoidin－  
1－1ikedomainse丑icientlydepositontoextracellularmatrix．  
Thus，thepresentinventionhasbeenachieved．  

［0008］Thepresentinventionrelatestothefbllowing．  

［0009］（1）Aproteinselectedfromthefbllowing（a）or（b）：  

［0010］（a）aproteincomprisingtheaminoacidsequence  
asshowninSEQIDNO：180r24；  
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［0029］（b）aDNAwhichhybridizestoaDNAcompris－   
1nganuCleotide sequencecomplementaryto aDNA   
COnSistingofthenucleotideseqpenceasshowninSEQ   
ID NO：170r23under strlngent COnditions，and  
encodesaproteinhavingdepositionactivltyOntOeXtra－  
cellularmatrix．  

［0030］（8）AgenecomprisingaDNAselectedfromthe   
払1lowing（a）or（b）：  

［0031］（a）aDNAconsistingofthenucleotidesequence  
asshowninSEQIDNO：5，7，9，11，170r23；  

［0032］（b）aDNAwhichhybridizestoaDNAconsisting  
Ofa nucleotide sequence complementary to a DNA   
COnSistingofthenucleotidesequence 

． 

andencodesaproteinhavingdepositionactivityonto  
extracellularmatrix．  

［0033］（9）AgenecomprisingaDNAselectedfromthe   
払1lowing（a）or（b）：  

［0034］（a）aDNAcomprisingthenucleotidesequence  
asshowninSEQIDNO：13；  

［0035］（b）aDNAwhichhybridizestoaDNAcompris－   
1nganuCleotide sequencecomplementaryto aDNA  
COnSistingofthenucleotidesequenceasshowninSEQ   
IDNO：13understrlngentCOnditions，andencodesa  
PrOtein havinginhibitory activityagainst deposition  
onto extracellularmatrix．  

［0036］（10）Arecombinant vector comprising the gene   
accordingtoanyoneof（4）to（9）above．  

［0037］（11）Atransformant COmPrising therecombinant   
VeCtOraCCOrdingto（10）above．  

［0038］（12）Amethodofproducing 
． 

accordingto（11）aboveandcollectingthepartialfrag－   
mentofDel－1proteinfromtheresultantculture．  

［0039］（13）Amethodofidentifyingasiteinextracellular   
matrixatwhichtheproteinaccordingtoanyoneof（1）to  
（3）abovedeposits，COnチprisingreactingtheaboveprotein  
withextracellularmatrlX．  

［0040］（14）Areagヲntforidentifyingasiteofdepositionin   

extracellularmatrlX，COmPrlSlngtheproteinaccordingto   
anyoneof（1）to（3）above．  

［0041］（15）Afusion protein composed ofthe protein   
according to any one of（1）to（3）abovelinked to a   
moleculeofinteresttobeexpressed．  

［0042］（16）Adrugdeliverysystemcomprisingthefusion   
PrOteinaccordingto（15）above．  

［0043］（17）Ageneencodingafusionprotein，Whereinthe   
geneaccordingtoanyoneof（4）to（9）aboveislinkedto   
ageneencodingamoleculeofinteresttobeexpressed．  

［0044］（18）Arecombinant vector comprising the gene   
accordingto（17）above．  

［0045］（19）Atransformant COmPrising therecombinant   
VeCtOraCCOrdingto（18）above．  

［0046］（20）Amethodofproducingafusiortproteincom－   
POSedofapartialfragmentofDel－1protelnandamol－   
eculeofinteresttobeexpressed，COmPnSlngCultunngthe  

transfbrmantaccordingto（19）aboveandcollectingthe   
fusionproteinfromtheresultantculture．  

［0047］（21）Amethodofrecoveringa？101eculeofinterest，   
COmPrisingallowingthefusionprotelnaCCOrdingto（15）   
abovetodepositontoextracellularmatrixandcollectlng  
themoleculeofinterest．  

［0048］（22）Amethodofallowi竺gamOleculeofinterestto   
deposlt，COmPrlSlngthefbllowlngStePS：  

［0049］（a）a step ofproducing afusionproteincom－  
POSedofthemoleculeofinteresttobeexpressedanda  
Partialfragment of Del－1protein by culturlng the  
transformantaCCOrdingto（19）above；and  

［0050］（b）a step of allowing thefusion protein to  
depositontoextracellularmatrix．  

［0051］（23）Amethodofrecoveringamoleculeofinterest，   
COmPnSlngthefbllowlngStePS：  

［0052］（a）a step ofproducing afusionproteincom－  
POSedofthemoleculeofinteresttobeexpressedanda  
Partialfragment of Del－1protein by culturlng the  
transformantaCCOrdingto（19）above；  

［0053］（b）a step of allowing thefusion protein to  
depositontoextracellularmatnx；and  

［0054］（c）a step ofcuttingofftheproteinofinterest  
fromthefusionproteintotherebycollectthemolecule  
ofinterest．  

［0055］（24）Amethodofregulat！ngdepo 
． 

WithintheaminoacidsequenceasshowninSEQIDNO：   
2 comprising an active center region and a positive 
regulationreglOnand／orafragmentwithintheaminoacid   
SequenCe？SShowninSEQIDNO‥2comprisinganactive   
CenterreglOnandanegativeregulationreglOnWithextra－   
cellularmatrix．  

［0056］（25）Themethodaccordingto（24）above，Wherein   
theaminoacidsequenceoftheactivecenterreglOnisas   
ShowninSEQIDNO：4．  

［0057］（26）Themethodaccordingto（24）abovヲ，Wherein   
theaminoacidsequenceofthepositiveregulatlOnreglOn  
isasshowninSEQIDNO：20．  

［0058］（27）Themethodaccordingto（24）abov？，Wherein   

theaminoacidsequenceofthenegativeregulatlOnreglOn  
isasshowninSEQIDNO：22．  

［0059］Accordingtothepresentinveption，Del－1partial  
fragmentsareprovided．SincetheprotelnSeXPreSSedfrom  
theseDel－1partialfragmentshavedepositionactivltyOntO  
extracellularmatrlX，uSeOftheDel－1partialfragmentallows  
amoleculeofinterestlinkedtotheproteinexpressedfrom  
the Del－1partialfragment to deposit onto extracellular  
matrixeBiciently．AIso，1tispossibletorecoverorremove  
themoleculeofinterestbymeansofthisdeposition．  

［0060］ByalloTing？mOleculeofinteresttodepositonto  
extracellularmatnxuslngtheDel－1partialfragmentofthe  
invention，itis possible to concentrate andlocalize the  
molecule ofinterestin a target tissue．In particular，by  
PreVentlng the molecule ofinterest from flowinginto  
Plasma，itis possible to prevent the mlgration of that  
moleculeinto othertissues．   
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［0061］The Del－1partialfragments of theinvention  
includethosefragments whichexpress proteins having a  
function of inhibiting the deposition onto extracellular 
matrix．Therefbre，byincreaslng／decreaslngthedeposition  
activltyWithacombinationofafragmenthavingdeposition  
activltyandafragmenthavingdepositioninhibitoryactivlty，  
itispossibletocontroltherecovery，remOVal，COnCentration，  
etc．ofamolecule ofinterest．  

BRIEF DESCRIPTION OF THE DRAWINGS   

［0062］FIG．1is a diagram showing an outline ofthe  
nucleotidesequencesoftheDel－1partialfragmentsofthe  
invention and the results ofmeasurement ofdeposition  
activitiesofindividualfragmentsuslngalkalinephosphatase  
activlty．  

［0063］FIG・2isadiagramShowingthedeposttionactivi－  

tiesoftheDel－1partialfragmentsoftheinventlOn．  

［0064］FIG．3is a diagramShowing AP／Lac ratiosin  
Plasmasamplestakenfromindividuallivers．  

［0065］FIG．4is a diagramShowing AP／Lac ratiosin  
hepatictissuesamPlestakenfromindividuallivers．  

［0066］FIG．5isadiagramshowingtheresultsofalkaline  
PhosphatasestainlngOfhepatictissuesamPlestakenfrom  
individuallivers．  

［0067］FIG．6isadiagramShowingtheresultsofWestern  
blottlng．  

［0068］FIG．7isadiagramshowingtheresultsofalkaline  
Phosphataserecovery．  

BEST MODE FOR CARRYING OUT THE  

ITWENTION  

［0069］Thepresentinventipnrelatestopartialfragments  
Ofthefu11－1engthDel－1protelnWhichcompnseareglOnthat  
SPeCificallybindsto extracellularmatrix．Specifically，the  
PreSentinventionrelatesto Del－1depositionproteinsand  
Del－1depositioninhibitory proteins（sometimes，Simply  
referredtoas”Del－1partialfragments”）．TheDel－1partia1  
5fragmentsoftheinventionareobtainedbytrunCatlngthe  
fu11－1ength Del－1intofragments with variedlengths and  
Characterizedbyhavingdepositionactivityontoextracellu－  
1armatrix．  

［0070］TheDel－1partialfragmentoftheinventioncom－  
PnSeSaminoacids encodedbyareglOnOfthefu11－1ength  
Del－1gene（SEQIDNO：1）spamingatleastfromposition  
1270to position1662（corresponding to an amino acid  
SequenCefromposition218toposition3480ftheamino  
acidsequenceasshowninSEQIDNO：2）．Thenucleotide  
SeqPenCeOfthisregionisshowninSEQIDNO‥3andthe  
amlnOaCidsequenceencodedbythisnucleotidesequenceis  
ShowninSEQIDNO‥4・TheDel－1partialfra甲nentOfthe  
invention comprlSlng the above－described reglOnhas the  
nucleotidesequence 

． 

nucleotidesequencesareshowninSEQIDNOS：6，8，10，  
12，14，16and18，reSPeCtively．  

［0071］Itispr？SumedthattheDel－1partialfragmeチt  
describedabovelS CaPable ofbindingto proteoglycanln  
View of the amino acid sequence encoding the partial  
fragment．   

［0072］Fordetectingthefu11－1engthDel－1proteinorDel－1  
Partialfragments，amethoduslngalkalinephosphataseis  
employed．Briefly，by allowlng Cells to express afusion  
PrOteincomposedofthefu11－1engthDel－1proteintowhich  
alkaliphosphataseisfusedto theNterminus by genetic  
recombination，alkaline phosphatase activitycanbe con－  
firmedinculturesupernatantaswellasextracellularmatrix．  

［0073］Inthepresentinvention，inadditiontotheabov？－  

describeddetectlOnmethodusingalkalinephosphatase，1tlS  
alsopossibletouseWesternblottlngfbrthedetectionof  
Del－1partialfragments，etC．Specifically，a nuCleotide  
SequenCeenCOdingafusionproteincomposedofalkaline  
Phosphatase and thefu11－1ength Del－lor a Del－1partial  
fragmentisintroducedintocos7cells．Thecellsarecultured  
foraspecificperiodoftime，andthentheculturemedium  
and extracellular matrix are collected and subjected to  
Western blottlngfor detection．As controIs，1aminin and  
albuminmaybeused，hrexamPle．IntheWesternblottlng，  
inordertoimprovethedetectionsensitivityfortheDel－1  
PrOteinorDel－1partialfragmentintheculturesupernatant，  
thevolumeofculturemediumuSedinthemethodmaybe  
increasedandtheproteinmaybeconcentrated．  

［0074］Although eitherofthe above detectionmethods  
may be used，the method uslng alkaline phosphataseis  
Prefbrable．  

［0075］In the presentinvention，thefu11－1ength Del－1  
（whichisknown）wastrunCatedbyvariopsmethodsto  
PrePareDel－1partialfragmentsoftheinventlOn．Theresult－  
antpartialfragmentsweredetectedbytheabove－described  
detectionmethodusingalkalinephosphataseandsubjected  
toWesternblottingto examinetheabilitytodepositonto  
extracellularmatrix．Further，the site ofdepositionofthe  
Del－1partialfragmentontoextracellularmatrixwasiden－  
tified；andinlmObilizationoftheDel－1partialfragmentonto  
aspecificsiteinthelivlngbodywaspreformed．Further，the  
expressionproductofageneofinterestwasrecoveredusing  
theDel－1partialfragment．  

［0076］Hereinbelow，embodiments ofthepresentinven－  
tionwillbedescribedspecifically．  

1．DNAsEncodingDel－1PartialFragments  

［0077］Del－1partialfragmentscanbeobtainedbytTn－  
CatingtheDNAencodingthefu11－1engthDel－1proteinlntO  
VariouslengthsandthenexpresslngthesetrunCatedDNAs．  

［0078］Thefu11－1engthDel－1genemaybeclonedbythe  
knownmethod（Hidai，C．et al．，GENES＆DEVELOP－  
MENT12：21－33，1998）．Briefly，aneXOnisobtainedfroma  
genomiclibrarybyexontrapplng．Usingthisexon，CDNAof  
Del－1canbe cloned．  

［0079］ForexamPle，afragmentfromagenomiccloneis  
insertedintoaspliclngVeCtOrtOtherebycausespliclngatthe  
timeoftranscrlPtlOnOfmRNA．Subsequently，thespliced  
mRNAis reverse－tranSCribed and amplified，hllowed by  
SequenClngOftheexon．  

［0080］Theresultantexonisusedasaprobetoprobea  
CDNAlibraryfbrtheDNAofinterest，OruSedindesignlng  
genespecificprlmerSfbr5’－RACEor3’－RACE．RACEmay  
beperhrmedwithconlmerCialkits（e．g．，MarathonTMcDNA  
AmplificationKit；Clontech）．  

［0081］Thedeterminationofthenucleotide sequenceof  
CDNAmaybeperformedbyanyofknownmethods．Usu－  
ally，SequenClnglS Perhrmed with an automated DNA  
SequenCer・   
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［0082］Thethusobtainednucleotidesequenceofthefu11－  
1engthcDNAisshowninSEQIDNO：1．Theaminoacid  
SequenCeenCOdedbythenucleotidesequenceasshownin  
SEQIDNO：1isshowninSEQIDNO：2．  

［0083］OneofthetrunCatedDel－1partialfragmentsofthe  
inventioncomprlSeSanaminoacidsequencespannlngfrom  
POSitionslto3480ftheaminoacidsequenceasshownin  
SEQIDNO：2．Thispartialfragmentcanbeobtainedby  
SeriallydeletlngaDNAhavingthenucleotidesequenceas  
ShowninSEQIDNO：1fromthe3’endwithexonuclease  
IIIandmungbeannuclease．The3’terminalDNAdeletedis  
determinedbythereactiontimeofexonucleaseIII．Inthis  
method，aCOnlmerCialenzyme（e．g．，ExonucleaseIII；Thkara  
Bio）maybeused．  

［0084］AschematicdiagramShowingthefu11－1engthDel－1  
（Del－1m年ior），trunCated Del－1partialfragments of the  

inventionandaminoacidsequencesa正己ctingthedeposition  
activitiesofthesepartialfragmentsisshownintheleRupper  
panofFIG．1．  

［0085］InFIG．1，thefo1lowingpartialfragmentshavethe  
hllowlngaminoacidsequencesintheaminoacidsequence  
asshowninSEQIDNO：2．CYhastheaminoacidsequence  
Ofaregionspanningfrompositions218to348（SEQIDNO：  
4）；4－1hastheaminoacidsequenceofaregionspaming  
frompositionslto348（SEQIDNO：6）；4－14hastheamino  
acidsequenceofareglOnSPannlngfrompositionslto368  
（SEQIDNO：10）；4－13hastheaminoacidsequenceofa  
regionspanningfrompositionslto385（SEQIDNO：12）；  
CBhastheaminoacidsequenceofareglOnSPannlngfrom  
POSitions218to480（SEQIDNO：14）；andXYhas the  
aminoacidsequenceofareglOnSPannlngfrompositions  
123to348（SE（〕IDNO：18）．  

［0086］DNAsencodingtheseDel－1partialfraentS（des－  
ignated”DNAsoftheinvention”）havethefbllowlngnuCle－  
OtidesequencesinthenucleotidesequenceasshowninSEQ  
ID NO：1．CYhas the nucleotide sequence ofa reglOn  
SPamingfrompositions1270to1662（393bp，SEQIDNO：  
3）；4－1hasthenucleotide sequenceofaregionspaming  
frompositions619to1662（1044bp，SEQIDNO：5）；4－14  
has the nucleotide sequence ofa reglOn SPannlngfrom  
POSitions619to1722（1104bp，SEQIDNO：9）；4－13has  
thenucleotidesequenceofareglOnSPannlngfrompositions  
619to1773（1155bp，SEQID NO：11）；CB has the  
nucleotide sequence ofa reglOn SPannlngfrompositions  
1270to2058（789bp，SEQIDNO：13）；andXYhasthe  
nucleotidesequenceofareglOnSPannlngfrompositions985  
to1662（678bp，SEQIDNO：17）．  

［0087］Further，humanXY（SEQIDNO：24）inhuman  
fu11－1ength Del－1corresponding to mousefragment XY  
（SEQID NO：18）was also measuredforits deposition  
activlty．TheDNAencodinghumanXYhasthenucleotide  
SequenCeaSShowninSEQIDNO：23．  

［0088］AlthoughnotshowninFIG．1，4－15andDEare  
alsotrunCatedDel－1partialfragmentsoftheinvention；4－15  
hastheaminoacidsequenceofareglOnSPannlngfromlto  
3650ftheaminoacidsequenceasshowninSEQIDNO：2   

（SEQIDNO：8）andDEhastheaminoacidsequenceofa  

reglOnSPannlngfrom218to3190ftheaminoacidsequence  
as shownin SEQID NO：2（SEQID NO：16）．DNAs  

encodingtheseaminoacidsequenceshavethenucleotide  
SequenCeOfareglOnSPannlngfrompositions619to17130f  
thenucleotidesequenceasshowninSEQIDNO：1（1095  

bp，SEQIDNO：7）hr4－15andthenucleotidesequenceof  

a reglOn SPannlngfrom positions1270to15750fthe  
nucleotidesequenceas showninSEQIDNO：1（306bp，  

SE（〕IDNO：15）hrDE．   

［0089］InFIG．1，XChastheaminoacidsequenceofa  

regionspanningfrompositions123to217（SEQIDNO：20）  

andYBhastheaminoacidsequenceofareglOnSPannlng  
frompositions349to480（SEQIDNO：22）asanaminoacid  

SequenCeimprovingorreducingthedepositionactivityof  
theDel－1partialfragmentoftheinvention．DNAsencoding  

theseaminoacidsequenceshavethenucleotidesequenceof  
aregionspanningfrompositions985to1269（285bp，SEQ  

IDNO：19）hrXCandthenucleotidesequenceofaregion  

SPamingfrompositions1663to2058（396bp，SEQIDNO：  

21）hrYB．   

［0090］Further，thepartialfragmentsofthepresentinven－  

tioncompnseCYrepresentedbyanaminoacidsequence  
SPamingatleastfromposition218toposition348（SEQID  
NO：4）oftheaminoacidsequenceasshownintheabove－  

mentioned SEQID NO：2．In one embodiment ofthe  

invention，thepartialfragmentoftheinventioncomprlSeSa  
PrOteininwhichapluralityoftheamino acidsequences  
SPamingatleastfromposition218toposition348（SEQID  
NO：4）oftheaminoacidsequenceasshownintheabove－  

mentionedSEQIDNO：2areconnected．Thisregionisthe  

CenterreglOnhavingdepositionactivltyOntOeXtraCellular  
matrix．The above－described CYis encodedby areglOn  

SPamingfrompositions1270to1662（SEQIDNO：3）of  

thenucleotidesequenceasshowninSEQIDNO：1．   

［0091］TheaminoacidsequenceasshowninSEQIDNO：  

20（ⅩC）improves deposition activityonto extracellular  

matrixandisapositiveregulationreglOnfbrthedeposition  
activity．Onthe otherhand，the amino acid sequence as  

ShowninSEQIDNO：22（YB）reducesdepositionactivity  

OntOeXtraCellularmatrixandisanegativeregulationreglOn  
forthedepositionactivlty．The”positiveregulationreglOn”  

meansareglOnWhichdoesnotcausedepositionactivityby  
itselfbutiscapableofcausingdepositionactivitywhenthe  
CenterreglOnCYisincludedintherelevantfragment．The  
“negativeregulationreglOn”means areglOnWhosepres－  

ence，aSaWholeorasapart，CauSeSreductionindeposition  

activityregardlessofthepresenceofcenterregionCYor  
POSitive regulation reglOn XC，reSultinginincreasein  
solublefraction．   

［0092］Theregions containedinthe Del－1partialfrag－  

ments oftheinvention are sunlmarizedinthefo1lowlng  
Tbblel．   
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TABLEl  

Designation  Region＊  Type SEQIDNO：  

Full－1engt血Del－1  

Full－1engt血Del－1 6192061  

CY  12701662  

CY  218348  

4－1  6191662  

4－1  1348  

4－15  6191713  

4－15  1365  

4－14  6191722  

4－14  1368  

4－13  6191773  

4－13  1385  

CB  12702058  

CB  218480  

DE  12701575  

DE  218319  

ⅩY  9851662  

ⅩY  123348  

ⅩC  9851269  

ⅩC  123217  

YB  16632058  

YB  349480  

humanXY  

humanXY  

DNA  

Protein  
Center region DNA  

Center region Protein  
ComprlSlngCenterreglOn＋POSitive DNA  
regulation region 
ComprlSlngCenterreglOn＋POSitive Protein  
regulation region 
CenterreglOn＋POSitiveregulation DNA  
region  
ComprlSlngCenterreglOn＋POSitive Protein  
regulation region 
CenterreglOn＋POSitiveregulation DNA  
region  
CenterreglOn＋POSitiveregulation Protein  
region  
CenterreglOn＋POSitiveregulation DNA  
region  
CenterreglOn＋POSitiveregulation Protein  
region  
CenterreglOn＋negativeregulation DNA  
region  
CenterreglOn＋negativeregulation Protein  
region  

DNA  

Protein  
CenterreglOn＋POSitiveregulation DNA  
region  
CenterreglOn＋POSitiveregulation Protein  
region  
PositiveregulationreglOn  DNA  

Pos最veregulationreglOn  Protein  
NegativeregulationreglOn  DNA  

NegativeregulationreglOn  Protein  
CenterreglOn＋POSitiveregulation DNA  
region  

7  

8  

9  

10  

11  

12  

13  

14  

15  

16  

17  
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CenterreglOn＋POSitiveregulation Protein  24  

region  

＊RegionsareexpressedwithnucleotidepositionsforDNAsandwithaminoacidpositionsfor  
proteins．  

［0093］Oncetheregionstobeincludedinapartialfrag－  
ment are determined，PnmerS are designed so thatthose  
reglOnS are amPlified．Then，a DNAencoding thepartial  
fragmentcanbereadilyobtainedbyPCRuslngtheDNA  
encodingDel－1asatemplate．  

［0094］InthepeSentinention，itshouldbenotedthatas  
longastheprotelnCOnSistlngOftheabove－describedamino  
acidsequencefortheDel－1partialfragmenthasdeposition  
activltyOntOeXtraCellularmatrlX，theaminoacidsequence  
mayhavemutations，SuChasdeletion，Substitutionoraddi－  
tion，1natleastone，Preferablyoneorseveralaminoacids．  

［0095］Forexample，OneOrSeVeralaminoacids（e．g．，1to  
lO，Prefbrablylto5aminoacids）maybedeletedfromthe  
aminoacidsequenceasshowninSEQIDNO：6，8，10，12，  
180r24；OneOrSeVeralaminoacids（e．g．，1tolO，Preferably  
lto5aminoacids）maybeaddedtotheaminoacidsequence  
asshowninSEQIDNO‥6，8，10，12，180r24；andon？Or  
SeVeralaminoacids（e．g．，1tolO，Preferablylto5am1nO  
acids）may be substituted with other amino acidsin the  
aminoacidsequenceasshowninSEQIDNO：6，8，10，12，  
180r24．Therefbre，geneSenCOdingproteinscompnslngthe  
abovemutation－introducedaminoacidsequencesarealso  
includedinthegeneoftheinventionaslongastheproteins  
havedepositionactivityontoextracellularmatrix．   

［0096］Itshouldbealsonotedthataslongastheprotein  
COnSistlngOftheabove－describedaminoacidsequencefor  
theDel－1partialfragmenthasafunctiontoinhibitdeposi－  
tion activity onto extracellular matrix，the amino acid  
SequenCemayhavemutations，SuChasdeletion，Substitution  
Oradditioninatleastone，Preferablyoneorseveralamino  
acids．  

［0097］ForexamPle，0eOrSeVeralaminoacids（e・g・，1to  
lO，Prefbrablylto5amlnOaCids）maybedeletedfromthe  
aminoacidsequeCeaSShowninSEQIDNO‥14which  
representsCBreglOn；OneOrSeVeralaminoacids（e．g．，1to  
lO，Preferablylto5aminoacids）maybeaddedtotheamino  
acidsequeチCeaSShowninSEQIDNO‥14；andone 

． 

acids）may be substituted with other amino acidsinthe  
aminoacidsequenceasshowninSEQIDNO：14．There－  
fore，geneSenCOdingproteinscompnslngtheabovemuta－  
tion－introducedaminoacidsequencesarealsoincludedin  
thegeneofthei？Yentionaslongastheproteinshaveactivity  
toinhibitdepositlOnOntOeXtraCellularmatrix．  

［0098］Introductionoftheabove－describedmutationssuch  
asdeletion，Substitutionoradditionmaybeperformedwith  
a kit utilizlng Site－directed mutagenesis teclmiques，e．g．，  

GeneThilorTM Site－Directed Mutagenesis System（Invitro－   
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gen）orTaKaRaSite－DirectedMutagenesisSystem（Mutan－  
K，Mutan－SuperExpressKm；ThkaraBio）．  

［0099］Further，intheprespnfinvention，aDNAwhichis  
hybridizabletoaDNAconsIStlngOfanucleotidesequence  
COmPlementarytotheDNAencodingtheabove－described  
Del－1partialfragment（SEQIDNO：5，7，9，11，170r23）  
under stringent conditions and encodes a protein having 
bindingactivltytOeXtraCellularmatrixisalsoincludedinthe  
gene of theinvention．Stringent conditions means，for  
example，Salt（sodium）concentrationis150－900mMand  
tenTeratureis55－750C・；Preferably，Salt（sodium）concen－  

tratlOnis150－200mMandtemperatureis60－700C．  

［0100］Further，intheprespnfinvention，aDNAwhichis  

hybridizabletoaDNAconsIStlngOfanucleotidesequence  
COmPlementarytotheDNAencodingtheabove－described  
Del－1partialfragment（SEQIDNO：13）understringent  
COnditionsandencodesaproteinhavingactivltytOinhibit  
depositionontoextracellularmatrixisalsoincludedinthe  
geneoftheinvention．  

［0101］Theterm”extracellularmatrix”（ECM）refbrstoa  
biologlCalstruCturePreSentOutSideofcellsinanimaltissues  
andmeansanassemblyofbiopolymerswhichweresynthe－  
sized within cells and secreted／accumulated outside ofthe  
Cells．M年ior components ofextracellular matrix are col－  

1agen，elastln，PrOteOglycan，glycosaminoglycanandsugar  
PrOteins．“Deposition activity”means the activityofthe  
entire reglOn Or a Partialfragment of Del－1binding to  
extracellularmatrix．Some partialfragments have higher  
depositionactivltythanthefu11－1engthDel－1，andsomehave  
lowerdepositionactivitythanthefu11－1engthDel－1．Some  
fragments shorter than thefu11－1ength Del－1but having  
equlValentdepositionactivltyarealsoincluded．The”activ－  
1tytOinhibitdepositionontoextracellularmatrix”meansthe  
activltyOfreducingdepositionactivltyandthusincreaslng  
SOlublefraction，Whichis caused by the presence of a  
negative regulation region regardless of the presence of 
CenterreglOnCYorpositiveregulationreglOnXC．Mea－  
SurementOfdepositionactivltyOraCtivltytOinhibitdepo－  
Sition onto extracellular matrix may be perhrmed，for  
example，aSdescribedbelow．  

［0102］Briefly，aDNAencodingamarkersuchasalkaline  
Phosphataseislinkedto the DNAoftheinvention．The  
resultantDNAisintroducedintoaspecificcell（e．g．，COS7  
Cells，CHOcells，NIH3T3cells，etC．），Whichisthencultured．  
Aftertheculturesupernatantandcellsareremovedfromthe  
Culturedish，thesubstrateofalkalinephosphataseisadded  
totheextracellularmatrixremainlnginthedishfbrcolor  
developmenttotherebymeasuredepositionactivlty．Sincea  
marker（alkalinephosphatase）islinkedtotheDel－1partial  
fragment，Whenthe Del－1partialfragment deposits onto  
extracellularmatrlX，1tispossibletomeasurethebinding  
activltyandalsotoidentifythe siteofbindinguslngthe  
markerasanindicator．ForexamPle，Whenasolublealkaline  
Phosphatasesubstrateisused，thesubstratedevelopsacolor  
（e．g．，yellow）．Thus，depositionactivitycanbeeasilydeter－  
minedbymeasurlngabsotbanceataspecificwavelength．  
Alternatively，Whenanalkalinephosphataseofdeposition  
PrOPertyisused，thesiteofdeppsitiondevelopsacolor（e・g・，  
Pt！rPle）・Thus，thedepositionslteCanbeeasilyidentifiedby  

mlCrOSCOPICObservationorthelike．  

［0103］Themarkerusefu1intheinvヲntionisnotlimitedto  
alkalinephosphatase．GFPoravariatlOnthereof，atagSuCh   

as myc or His，GST proteln，anisotope，a biotinylated  
PrOtein orthelike may also be used．Alternatively，1tis  
POSSibletoperhrmanassayuslngarePOrtergeneSuChas  
ChloramPhenicolacety1transferase（CAr）gene，1ucifbrase  
gene，Orβgalactosidasegene．  

2．PreparationofRecombinantVectorsandTransfbrmants  
ComprlSlngtheDNAoftheInvention  

（1）Preparation ofRecombinant Vectors Comprising the  
DNA   

［0104］RecombinantvectorscomprisingtheDNAofthe  
inventioncanbeobtainedbylinking（introducing）theDNA  
Oftheinvention to an appropnate vector．The vector to  
which the DNA oftheinventionis to beinsertedis not  

Particularlylimitedaslongasitiscapableofreplicationin  
ahost．Forexample，PlasmidDNA，PhageDNA，ViruSOrthe  
likemaybeused．  

［0105］AsplasmidDNA，Egcherichia coli－derivedplas－  
mids，Bacillussubtilis－derivedplasmids，yeaSt－derivedplas－  

midandthelikemaybeenumerated．AsphageDNA，X  
Phageandthelikemaybeenumerated．AsviruS，adenoviruS，  
retroviruSandthelikemaybeenumerated．  

［0106］Thevectoroftheinventionm？yCOTtain，ifdesired，  

Cis elements suchas enhancers，SPliclng Slgnals，POly（A）  
addition slgnals，Selection markers，ribosome binding  
SequenCeS（SDsequences）orthelikeinadditiontotheDNA  
Oftheinvention．As the selection marker，dihydrofo1ate  
reductasegene，amPICillinresistancegene，neOmyClnreSis－  
tancegeneorthelikemaybeenumerated．  

（2）PreparationofTransformantS  

［0107］Thetransfbrmantoftheinventionmaybeobtained  
byintroducingtherecombinantvectoroftheinventioninto  
ahostsothatthegeneofinterestcanbeexpressed．Thehost  
isnotparticularlylimitedaslongasitcanexpresstheDNA  
Oftheinvention．Specificexamplesofhostswhichmaybe  
usedintheinventionincludewell－knownbactena，yeaStS，  
animalcells andinsect cells．Alternatively，eXPerimental  
animalssuchasmouse，domesticanimalssuchasplg，Plants  
SuChasriceormaize，andthelikemaybeused．  

［0108］Whenabacteriunlisusedasahost，therecombi－  

nant vector oftheinventlOnis capable of autonomous  
replicationin the host and，at the same time，may also  
COmPrlSe a PrOmOter，aribosome binding sequence，the  
DNA of theinvention and a transcnptlOn termination  
SequenCe．Specificexamplesofbacteriawhichmaybeused  
intheinventionincludeEscherichia coliandBacillussub－  
tilis．Asapromoter，trPPrOmOter，1acpromoter，PLpromoter，  
PR promoter or thelime may be used．The method of  
introducingtherecombinantvectorintoabacteriumisnot  
Particularlylimited．Forexample，thecalciumionmethodor  
electroporationmaybeused．  

［0109］Whenayeastisusedasthehost，5bccha7VnV）CeS  
Ce7eVisiae，Schizosaccha7VnV）CeSPOmbeorthelikemaybe  
used．Apromoterwhichmaybeusedinthis caseis not  
Particularlylimited．Anypromotermaybeusedaslongasit  
CandirecttheexpressionoftheDNAinyeast．Forexample，  
gallpromoter，gallOpromoter，heatshockproteinpromoter，  
McLIpromoter，PHO5promoter，PGKpromoter，GAPpro－  
moter，ADHpromoter，Orthelikemaybeenumerated．Asa  
methodofintroducingtherecombinantvectorintotheyeast，   
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electroporation，thespheroplastmethod，thelithiumaCetate  
method，Orthelikemaybeenumerated．  

［0110］Whenananimalcellisusedasthehost，Simian  
Cells（cos7cells），V己ro cells，Chinesehamsterovarycells  
（CHOcells），mOuSeLcells，ratGH3cells，humanFLcells  
OrHEK293cells，Orthelikemaybeused．Asapromoter，  
SRcLPrOmOter，SV40promoter，uRpromoter，β－aCtinpro－  
moter，Orthelikemaybeused．Asamethodfbrintroducing  
therecombinantvectorintoananimalcell，electroporation，  
thecalciumphosphatemethod，1ipofbction，Orthelikemay  
be enumerated．   

［0111］Whenaninsectcellisusedasthehost，Sf9cells，  
Sf21cells，Or thelike may be used．As a methodfor  
introducingtherecombinantvectorintoaninsectcell，the  
CalciumPhosphatemethod，1ipofbction，electroporation，Or  
thelikemaybeused．  

［0112］Genetransferintoanimals？rPlantsmaybeper－  
hrmed，forexample，bymethodsuslng aViruSVeCtOrOr  
lipofection．Itisalsopossibletointroduceageneintogerm  
1inecellsorEScellstotherebycreategeneticallymodified  
animals．   

3．ProductionoftheDel－1PartialFragmentoftheInvention  

［0113］TheDel－1partialfragmentoftheinventioncanbe  
Obtainedbycultunngorbreedingtheabove－describedtrans－  
hrmant and recovenng thefragmentfrom the resultant  
Cultureorbreedingproduct．Theterm”culture”meansany  
Ofthefo1lowlng materials：Culture supernatant，Cultured  
Cells，Culturedmicroorganisms，OrdisruPtedmaterialsfrom  
Cells or microorganisms．The term”breeding product”  
means any of the fbllowlng materials：bodies，tissues，  
SeCretedmaterialsorexcretaofanimalsorplants，OrPrOd－  
uctsobtainedbyprocesslngthesematerials．  

［0114］CultivationofthetransformanfOftheinventionis  
carriedoutinaccordancewithconventlOnalmethods com－  

monlyusedfbrculturlnghosts．  

［0115］Asamediumtoculturethetransformantobtained  
fromamicroorganismhostsuchasbacteriumoryeast，either  
anaturalofsyntheticmediummaybeusedaslongasit  
COntains catbon sources，nitrogen sources andinorganic  
Salts assimilablebythemicroorganismandis capable of  
e月icient cultivationofthetransformant．   

［0116］Ascatbonsources，Catbohydratessuchasglucose，  
fructose，SuCrOSe，StarCh；Organicacidssuchasaceticacid，  
PrOPlOnicacid；andalcohoIssuchasethanolandpropanol  
maybeused．  

［0117］Asnitrogepsources，ammOnia；amm？niumSaltsof  

inorganic or organlC aCids such as anlmOnlum Chloride，  
anlmOniumSulfate，anlmOniumacetate，anlmOniumphos－  
Phate；Peptone；meateXtraCt；COrnSteePliquorandthelike  
maybeused．  

［0118］Asinorga？ic substances，POtaSSiumdihydrogen  

Phosphate，dipotasslumhydrogen phosphate，magneSium  
Phosphate，magneSiumSulfhte，SOdium chloride，iron（II）  
Sulfhte，manganeSeSulfhte，COPPerSulfhte，CalciumCarbon－  
ateandthelikemaybeused．  

［0119］Usually，Cultivationiscarriedoutunderaprobic  

COnditions（such as shaking culture or aeration agltation   

Culture）at370C．hr12to24hours．AqjustmentofthepH  
iscarriedoutuslnganinorganicororganicacid，analkali  
solutionorthelike．  

［0120］When a micro？rganism transformed with an  
expressionvectorcontalnlnganinduciblepromoteriscul－  
tured，aninducermaybeaddedtothemedium，ifnecessary．  
Forexample，Whenamicroorganismtransformedwithan  
expressionvectorcontainlnglacpromoteriscultured，iso－  
PrOPyl－β－D－thiogalactoside（IPTG）orthelikemaybeadded  

to themedium．  

［0121］As amediumtO Cultureatransfbrmantobtained  
fromananimalcellasahost，COnlmOnlyusedRPMI－1640  
mediumOrDMEMmedium，OrOneOfthesemediasupple－  
mentedwithfbtalbovineserum，etC．maybeused．  

［0122］Usually，CultivationiscarriedoutinthepresencヲOf  

5％CO2at370C．hrlto4days．DuringthecultivatlOn，  
antibioticssuchaskanamyClnOrPenicillinmaybeaddedto  
themedium，ifnecessary．  

［0123］Afterthecultivation，theproteiTOftheinventionis  

extractedbydisruPtlngthemicroorganlSmSOrCellswhen  
theproteinisproducedwithinthemicroorganismsorcells．  
Whentheproteinoftheinventionisproducedoutsidethe  
microorganismsorcells，theculturemediumisusedasitlS，  
OrSubjectedtocentrifugationtoremovethemicroorganisms  
OrCells．Thereafter，theresultantsupernatantissubjectedto  
COnVentionalbiochemicalteclmiques used fbrisolatlng／  
Purifying proteins．These teclmiquesinclude ammonium  
Sulfhte precIPltation，gelchromatography，ion exchange  
ChromatographyandaBinitychromatography，andmaybe  
usedindependentlyorinanapproprlateCOmbination．Thus，  
theDel－1partialfragmentoftheinventioncanbeisolated／  
Purifiedfromtheabove－mentionedculture．  

［0124］Whenananimal（experimentalanimalordomestic  
チnimalsuchasmouse，rat，rabbit，gOatOrbovine）oraplant  
lSuSedasatransformant，theymayrequlreSPeCialbreeding  
OrCultunngmethodsuchasasceticenvironmentorspecial  
fbeds．Ifthe transformantis one ofthe animals mentioned  

above，theDel－1partialfragmentoftheinventionmaybe  
isolated／purifiedfrommeat，eggS，hair，breastmilk，fbcesor  
thelikeofthetransfbrmantbyuslngCOnlmOnbiochemical  
teclmiques（such as anlmOniumSulfhte precipitation，gel  
Chromatography，ionexchangechromatographyandaBinity  
Chromatography）independentlyorincombination．  

［0125］Whenthetransformantisaplant，theDel－1partial  
fragmentoftheinventionmaybeisolated／purifiednotonly  
fromleaves，flowers，fruitsandrootsofthetransfbrmantbut  
alsofromthesoilorwaterusedforthecultivation，byuslng  
COnlmOnbiochemicalteclmiques（suchasanlmOniumsul－  
fhteprecIPltation，gelchromatography，ionexchangechro－  
PlatOgraPhyandaBinitychromatography）independentlyor  
lnCOmbination．  

［0126］Inthepresentチnvention，ヲynthesisoftheDel－1  
PartialfragmentbyinvltrOtranSlatlOnmaybeemployed．  
Twomethodsmaybeavai1ableforthesynthesis．Oneisa  
methodusingRNAasatemplateandtheotherisamethod  
using DNAas atemplate（transcription／translation）．As a  
templateDNA，theabove－describedDNAhavingapromoter  
andaribosomebindingsiteupstreamofthetranslationstart  
POlnt，OraDNAinwhichnecessaryelementsfbrtranscrlP－  
tion（e・g・，Pr？mOter）areintegratedupstreamOfthetransla－  

tion start polnt may be used．As anin vitro translation   
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SyStem，aCOnlmerCialsystemsuchasExpresswayTMsystem  
（Invitrogen）or TNT system（registered trademark；  
Promega）maybeused．ARertranslationoftheDel－1partial  
fragmentbyaninvitrotranslationsystem，thefragmentof  
interest can beisolated／purified by uslng the above－de－  
SCribedbiochemicalmethodsindependentlyorincombina－  
tion．   

4．Recovery ofthe Expression Product ofthe Gene of  
Interest   

［0127］Acellsystemorananimalorplantexpressingthe  
Del－1partialfragmentandamoleculeofinterestmaybe  
usedto recoverthe molecule ofinterest（i．e．，eXPreSSion  
PrOduct of the gene ofinterest）（hr example，PrOtein，  
antibody，PePtide，naturalorsyntheticcompound，Othercell，  
PrSOlublemolecule）byallowingexpressionofthegeneof  
lntereSt．Alternatively，the Del－1partialfragmentmaybe  
useddirectly．  

［0128］Themethodofrecoveringamoleculeofinterest  
Willbedescribedbelow．First，afusionproteininwhicha  
moleculeofinterestisboundtotheDel－1partialfragment  
is prepared．Briefly，a DNA encoding the molecule of  
interestandaDNAencodingtheDel－1partialfragmentare  
linked，andtheresultantDNAislinkedto anappropnate  
VeCtOr．Thisvectorisintroducedinto anappropnatehost  
Cell，Whichisthenculturedtotherebyproducethefusion  
PrOteininwhichthemoleculeofinterestislinked．Methods  
Oflinkingtothevector，1ntrOducinglntOthecell，Cultunng  
thetransformantcell，andbreedingofthetransformantare  
asdescribedintheprecedingsections2and3．  

［0129］When the transfbrmant cellis used，the entire  
reglOnOraPartOftheDel－1partialfragmentinthefusion  
PrOteindepositsontoextracellularmatrixspreadingonthe  
Culturedish．Therefore，eVenWhentheculturesupernatant  
andcellshavebeenremovedafterthecultivation，thefusion  
PrOteinremainsintheculturedishinastateofdeposition  
OntOeXtraCellularmatrix．Thus，1tispossibletorecoverthe  
moleculeofinterestbymechanicallyscraplngtheextracel－  
1ularmatrix onto whichthefusionproteinis depositlng．  
Alternatively，itis possible to recover the molecule of  
interestalonebyinsertlnginadvancearecognltionsequence  
Ofaspecificenzyme（e．g．，FactorXa）betweenthenucle－  
Otidesequenceofthemoleculeofinterestandthenucleotide  
SequenCeOftheDel－1partialfragmentandthenuslngthe  
enzyme．Itisalsopossibletorecoverthemoleculeofinterest  
intoasolutionbyaddinganegativeregulationreglOntOthe  
Del－1partialfragment．  

［0130］Here，itis necessary tOlabelthe Del－1partial  
fragmentinordertoidentifyandisolatethemoleculeof  
interestfromthefusionproteininwhichtheDel－1partial  
fragment and the molecule ofinterest arelinked．Itis  
POSSibletolabeltheDel－1partialfragmentwithanenzyme  
SuChasalkalinephosphataseorhorseradishperoxidase；Or  
areagentsuchasafluorescentlabelcontainlngfluoresceine  
isothiocyanate（FITC），Phycocyaninor血odamine．  

［0131］SincetheDel－1partialfragmentoftheinvention  
hasdepositionactivltyOntOeXtraCellularmatnx，thepartial  
fragmentisapplicabletobindingassay，aBinitychromatog－  
raphy，immunOPreCIPltation，Westernblottlng，andthelike．  

［0132］Identification of polypeptides ofinterest to be  
expressedwhicharecapableofbindingtotheDel－1partial   

fragment can also be performed by screening a peptide 
librarywitharecombinantDel－1partialfragment．  

［0133］Briefly，theabove－describedfusionproteinwhich  
islabeledisincubated with a random peptidelibrary tO  
therebybindtheDel－1partialfragmenttopeptidesinthe  
library．Subsequently，thelibraryis washed to remove  
unboundpolypeptides．TbwellscontainlngaSubstratefor  
alkalinephosphataseorperoxidase（e．g．，5－bromo4－Chloro－  
3－indolylphosphate（BCIP）or 3，3’－diaminobenzidine  
（DAB）），PePtidesofthelibraryareaddedandincubatedfor  
SeVeralminutes．Then，alkaline phosphatase or thelike  
developsacolor．Thus，mOleculesofinterestcanbeeasily  
identifiedandisolated．  

［0134］Inthecaseofthetransformantbeinganimalor  
Plant，Whentheabove－describedfusionproteinlSeXPreSSed  
ina specific siteoftheanimalorplant，theDel－1partial  
fragmentoftheinventiondepositsontoextracellularmatrix  
totherebyconcentratetheproteinofinterestinthattissue．  
Therefbre，themoleculeofinterestcanbeeBicientlyrecov－  
eredandusedbydirectlyeatlngtherelevantagnculturalor  
livestockproductorbyextractlngbiochemically．   

5．IdentificationofDepositionSitesonExtracellularMatrix  

［0135］Asdescribedintheprecedingsectionl，theDel－1  
PartialfragmentoftheinventionhasdepositionactivltyOntO  
extracellular matrix．By uslng a deposition marker，1tis  
POSSibletoobserveVisuallythedepositionsiteoftheDel－1  
Partialfragmentoftheinventiononextracellularmatrix．  

［0136］Therefbre，theDel－1partialfragmentoftheinv－  
tionisusefu1asareagentfbridentifyingthedepositionslte  
onextracellularmatrix andcanbeincludedinanextracel－  

1ularmatrixdepositionsiteidentificationkittogetherwitha  
marker，aCOlordevelopmentsubstrate，anantibodytothe  
marker，etC．   

6．Immobilization of BiologlCally Active Substances at  
SpecificSitesintheLivingBody  

［0137］Whenafusionproteincomposedofamoleculeof  
interestandtheDel－1partialfragmentoftheinventionis  
expressedina specific tissue，themolecule ofinterestis  
inlmObilizedatthespecificsiteanddoesnotmlgratetOOther  
Sites．Asaresult，themoleculeofinterestisconcentratedat  
thatsite．  

［0138］Therefbre，thenucleotideseuenCeenCOdingthe  
Del－1partialfragment oftheinventlOn Can be used，in  
COmbinationwithapromotersequencespecifictoanappro－  
Pnate Cell，tissue or organ，aS a VeCtOr fbr expresslng a  
moleculeofinterestinaspecifictissueandinlmObilizlng，  
localizlngandconcentratlngthemolecule．  

［0139］Further，aSareSultofstainingwithBCIRitwS  
found that extracellular alkaline phosphatase activity is 
PreSentinextracellularmatrix（ExamPle2）．  

［0140］This means that the partialfragment of Del－1  
PrOteinhasmuchhigherabilitytodepositontoextracellular  
matrixthanthefu11－1engthDel－1protein，andhasaneffect  
OfinlmObilizlngOtherproteinssuchasalkalinephosphatase  
in extracellularmatrix．   
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7．ModificationofAれifactswithBiologlCallyActiveSub－  
StanCeS  

［0141］ItispossibletoallowabiologicallyactivleSub－  
stance to deposit onto an artifact without damaging its 
biologlCalfunction，bycultunngontheartifactE．colior  
Other cells producing afusion protein composed ofthe  
biologlCallyactivesubstanceandtheDel－1partialfragment  
Oftheinvention．ForexamPle，theresultsofFIG．2show  
that a culture dish（an artifhct）has been modified with  

alkalinephosphatase（abiologicallyactivesubstance）．This  
isapplicabletomodificationofmembranesfbrhemodialysIS  
andartificialmaterialsfbrimplantation．  

8．Regulation ofDepositionActivlty and Drug Delivery  
System  

［0142］Whenlinkedtoamoleculeofinterest，theDel－1  
Partialfragmentoftheinventioniscapableofallowlngthe  
moleculetodepositontoextracellularmatrix．Further，1tis  
POSSibletoartificiallyregulatethedepositionactivityofthe  
Del－1partialfragmentoftheinventionbyuslngaPOSitive  
regulation reglOn and a negative regulation reglOn．For  
example，1tispossibletochangethedegreeofdeposition  
activitybythepresence orabsence ofYB reglOnOrXC  
reglOnaSShowninFIG．1，Orbyappropnatelychanglngthe  
lengthsoftheseregions（see，hrexample，4－8，4－8，4－1and  
XYin FIG．1）．Specifically，afragment comprising the  
activecenterre苧ionCY（SEQIDNOS：4and5）andthe  
POSitive regulatlOnregion（SEQID NOS：19and20），a  
fragmentcomprisingtheactivecenterregionCY（SEQID  
NOS：4and5）andthenegativeregulatlOnregion（SEQID  
NOS：21and22）orbothofthesefiagmentsmaybereacted  
Withextracellularmatrixforpositiveornegativeregulation，  
totherebyobtaindepositionactivities ofvariedstrengths，  
Wherein allof thesefragments arein theamino acid  
SequenCeaSShowninSEQIDNO：2．Therefbre，Whenthe  
moleculeofinterestisaproteinhavingaspecificpharma－  
COloglCale正己ct，thefusionproteinoftheinventionmaybe  
usedasadrugdeliverysystem（DDS）．ForexamPle，agene  
encodingafusionproteincomposedoffragment4－1com－  
PnSlngthecenterreglOnandthepositiveregulationreglOn  
andanenzymethatconvertsaprecursorofananticancer  
agentinto the anticancer agentis transferredinto cancer  
tissuesinadvance．Subsequently，alargedoseofthepre－  
CurSOrisadministered．Then，ahigherdrugCOnCentrationis  
achievedin cancer tissues than normaltissues．ARer the  
treatment，byintroducing a gene encodingfragment CB  
（SEQIDNOS：13and14）comprisingthenegativeregula－  
tionreglOn，thegeneproductofthepreviouslylntrOduced  
geneisreleasedintobloodandbecomescapableofremoval  
byhemodialysISOrthelike．  

EXAMPLES  

［0143］Hereinbelow，the presentinvention willbe  
describedmorespecificallywithrefbrencetothefo1lowlng  
ExamPles．However，thepresentinventionisnotlimitedto  
theseExamples．  

ExamPlel  

PreparationofDel－1PartialFragments  

［0144］RNAwas 
． 

resultant RNA as a template，reVerSe tranSCnPtlOn WaS   

PerformedtopreparecDNA．Thenucleotidesequencefrom  
POSitions697to2089corresponding to the amino acid  

SequenCeaSShowninSEQIDNO：2withitssignalpeptide  
SequenCe deleted was amplified by PCR．A restriction  

enzymerecognltionsequencewasaddedatthe5’endofthe  
PnmerSOthattheabovenucleotidesequencecanbeinserted  

into a vector aRer PCR amplification．The nucleotide  

SequenCeSOfthepnmersareasdescribedbelow．  

（SE（⊇ 工Dl寸○：25）  

Forward primer：AAA GAT CTAACC CGAACC CCT GTG A  

（SE（⊇ 工Dl寸○：26）  

Reverse primer：AAC TCG AGC ATT GTG GGA TGT GCG   

［0145］PCRwasperhrmedusingareactionsolutionwith  
the fbllowlng COmPOSitionfor35cycles at940C．，30  

SeCOnds；620C．，30seconds；720C．，1minute and30  
seconds．  

Compositionofthereactionsolution（in50Lll）：  

CDNAproducedbyareversetranscrlPtaSe 5Lll  

PrlmerS  ILIMforeach  

dNTPs  O．5mM for each  

Polymera5e  2u山ts  

Buffer lOmMTris－HCl（pH8．3）  

50mM KCl  

l．5mMMgC12  

［0146］TheresultantPCRproductwastreatedwithrestric－  
tionenzymesBglIIandXhoI，andthenligatedtoplasmid  
PArtag－5（Funakoshi）．The thus prepared plasmid was  
digestedwithXhoIandthentreatedwithExonucleaseIII  
（TakaraBio）hrlOsecondsto2minutes，tOtherebyprepare  
Del－1partialfragmentswithvariedlengthsshowninFIG．  
1（4－8，4－13，4－14，4－1，4－11，2－6，Del－1minor，1－1and2－3）．  
AIso，Del－1partialfragmentswithvariedlengthsshownin  
FIG．1（CB，CYYB，XYXC，humanXYandAPonly）and  
Del－1partialfragmentsnotshowninFIG．1（FB：POSitions  
1576－20590fthenucleotidesequenceasshowninSEQID  
NO：1；4－15：SEQIDNO：8；andCE：SEQIDNO：16）were  
PreParedbyPCR．  

Example2  

DepositionActivltyOfDel－1PartialFragmentsonto  
ExtracellularMatrix   

［0147］（1）OfthepartialfragmentspreparedinExamplel，  
4－8，4－13，4－14，4－1，4－11，2－6，Del－1minor，1－1and2－3  

Wereligatedto plasmidpAPtag－5（Funakoshi）andintro－  
ducedintocos7cells．Threedaysaftertheintroduction，the  
Culture supernatant，Cells and extracellular matrix were  
COllected．First，aRer collectlng the culture supernatant，  
0．05％EDTA－COntainlngPBSwasaddedtotheculturedish  
andincubated．Thisoperationallowscellstopeelofffrom  
thebottomoftheculturedishandtobecomecollectable．As  

aresult，theextracellularmatrixisleRonthebottomofthe  
Culturedish．Thus，alkalinephosphataseactivitiesinthese  
fractionsweredetected．AscontroIs，SamPlesofthewild－  
type，fu11－1engthDel－1（AP4Del－1）andthemediumalone  
Were PrePared，hllowed by detection of alkaline phos－  
Phataseactivitiestherein．AlkalinephosphataseactivltyWaS   
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determinedasaratiooftheactivityinextracellularmatrix  
to the activityin culture supernatant（AP activityratio；  

ECM／Medium）andshowninagraphattheright sideof  
FIG．1．  

［0148］FromFIG．1，itcanbeseenthat4－1，4－8，4－14and  
4－13havestrongeractivitythanthewild－tyPeDel－1（Del－1  
major）；that4－11and2－6haveloweractivitythanDel－1  
maJOr；andthatDel－1minorhaslittleactivlty．  

［0149］Inordertoaminethecenterregionofdeposition  
activity，CB（positlOnS1270－2058 0f the nucleotide  
SequenCeaSShowninSEQIDNO：1），CY，YB，XYXC，  
human XY and AP only were expressed，and alkaline  
Phosphataseactivitiesthereinweremeasuredinthe same  
manneras describedabove．   

［0150］Asaresult，XYandhumanXYhavehigheralka－  
1inephosphataseactivitythanthewild－typefu11－1engthDel－  
1，andCBandCYhavesomealkalinephosphataseactivlty．  
Onthe otherhand，nO alkaline phosphatase activitywas  
recognizedinXCandYB．  

［0151］Fromtheseresults，itwasbelievedthattheactive  
CenterregionisCYencodedbySEQIDNO：3（aregion  
SPannlngfrom positions1270to16620fthe nucleotide  
SequnCeaSShowninSEQIDNO‥1）whichcorrespondsto  
areglOnSPannlngfrompositions218to3480ftheamino  
acidsequenceasshowninSEQIDNO：2．  

［0152］XY which consists ofCYandXCligated，has  
depositionactivityaboutlOtimeshigherthatthatofCY  
（activecenterregion）alone．XCalonehaslittledeposition  
activlty．Therefbre，1tWaS believedthatXCis apositive  
regulation reglOnfor deposition activlty Whichimproves  
depositionactivityontoextracellularmatrix．  

［0153］Ontheotherhand，thedepositionactivityofCB，  
WhichconsistofCYandYBligated，isreducedtoaboutO．5  
times the activityofthe active center region CY alone．  
Therefbre，1tWaSbelievedthatYBisanegativeregulation  
reglOnfbrdepositionactivltyWhichdecreases deposition  
activltyOntOeXtraCellularmatrix．  

［0154］（2）Further，fromtheDel－1partialfragmentspre－  
ParedinExamplel，Del－1minor（positions619－127lofthe  
nucleotidesequenceasshowninSEQIDNO：1）or4－1was  
ligated to plasmid pAPtag－5（Funakoshi）andintroduced  
intocos7cells．Threedaysaftertheintroduction，theculture  
SuPernatant，Cells andextracellularmatrixwerecollected．  
First，aftercollectlngtheculturesupernatant，0．05％EDTA－  
COntainlngPBSwasaddedtotheculturedishandincubated．  
Thisoperationallowscellstopeelofffromthebottomofthe  
Culture dish and to become collectable．As a result，the  
extracellularmatrixisleRonthebottomoftheculturedish．  

Thus，alkalinephosphataseactivitiesinthesefractionswere  
detected．   

［0155］TheresultsareshowninFIG．2．InFIG．2，Panels  
AtoDshowtheresultsfromthosesamplespreparedusing  
Del－1minor；andpanelsEtoHshowtheresultsfromthose  
SamPlespreparedusing4－1．PanelsAandEshowtheresults  
OfstainlngCellswithanalkalinephosphatasesubstrateof  

depositionproperty（BCIP）．PanelsBandFshowtheresults  
Ofstainlngthe remainlng eXtraCellularmatrix withBCIP  
aRerpeelingcellsoffwithO．05％EDTA．PanelsCandG  
Show the results ofcolor developmentin the remainlng  
extracellularmatrixbyadditionofasolublealkalinephos－  
Phatasesubstrate（PNPP）theretoaRerpeelingcellsoffwith  
O．05％EDTA．Panels D and H show the results ofcolor  

developmentreactionbyadditionofPNPPtothecellculture  
medium（culture supernatant）in the same manner asin  
conventionalmethods．   

［0156］Thosesitesstainedpurplearealkalinephosphatase  
activitysites，i．e．，thedepositionsitesof4－1（EandF）．From  
theresultsshowninEandFinFIG．2，itisfbundthat4－1  
depositedontocellsandextracellularmatrix．Ontheother  
hand，Del－1minordidnotdepositeithercellsorextracel－  
1ularmatrix（AandB）．  

［0157］Likewise，eXtraCellularmatrixwasstainedyellow  
WiththesolublesubstratePNPP（G）when4－1wasused，but  
extracellularmatrixwasnotstainedatallwhenDel－1minor  

WaSuSed（C）．Further，WhenPNPPwasaddedtocellculture  
mediumfbrcolordevelopmentreaction，theculturemedium  
WaSStainedyellowwhenDel－1minorwasused（D）butno  
COlordevelopmentwasobservedwhen4－1wasused（H）．  
Therefbre，ithasbeenfoundthat4－1depositedontoextra－  
CellularmatrixbutDel－1minordepositedlittle．  

［0158］Inthepresentinventio，itispossibletoneaSure  
thealkalinephosphataseactivltylneXtraCellularmatnxwith  
anabsorptlOnmeterOrthelikebyallowlngthesubstrateof  
alkalinephosphatasetodevelopacoloruslngSOlublealka－  
1inephosphataseasshowninGinFIG．2．  

［0159］Then，theinventorneaSuredalkalinephosphatase  
activitiesinextracellularmatrlXandcellculturemediumon  

theDel－1partialfragment（4－1）andthefu11－1engthDel－1，  

and comparedthem．The results revealedthat the Del－1  
Partialfragment（4－1）has2．5－fo1dhigherdepositionactivity  

OntOeXtraCellularmatrixthanthefu11－1engthDel－1．  

［0160］（3）A trunCated Del－1gene sequence（XY）as  
ShowninSEQIDNO：17（oneoftheDel－1partialfragments  
PreParedinExamplel）wasligatedtoalkaliphosphatase  
gene，andtheresultantDNA（AP／XY）wasintroducedinto  
mouselivers．As acontrol，mOuSeliversintowhichalkali  
Phosphatasegene（AP）alonewasintroducedwereprepared．  
Twenty－hur hours after the gene transfbr，Plasma and  
hepatictissuesweretakenfromindividuallivers，hllowed  
bymeasurementofalkalinephosphataseactivities．  

［0161］Intheabove－genetranSfer，β－galactosidase 
． 

AP／ⅩYorAPinordertostandardizetheeBiciencyofgene  
transfbr・β－Galactosidase activity wS 

． 

Obtained by dividing the measured alkaline phosphatase  
activitybythevalueofP－galactosidaseactivitywastakenas  
themeasuredvalue（AP／Lacratio）．Further，AP／Lacratioin  
theplasmaorhepatictissuetakenfromliversofthosemice  
intowhichtheDNAcomposedofXYandalkalinephos－  
Phatasegeneligated（AP／ⅩY）wasintroducedisshownin   
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graphs，taking the correspondingAP／Lac ratioin control  
mouseintowhichalkalinephosphatasegene（AP）alonewas  
introducedas”1”．FIG．3showsAP／Lacratiosintheplasma  
takenfromindividuallivers．FIG．4showsAP／Lacratiosin  

thehepatictissuestakenfromindividuallivers．  

［0162］With respect toAP／Lac ratioinhepatic tissues，  
hepatictissuestakenfromAP／ⅩY－introducedliversshowed  
about8－hldhigherAP／Lacratiothanhepatictissuestaken  
fromAPaloneintroducedlivers（FIG．4）．Ontheotherhand，  
WithrespecttoAP／Lac ratioinplasma，APactivitywas  
hardlydetectedintheplasmatakenfromAP／ⅩY－introduced  
liversand，thus，theAP／LacratiowasalmostO．  

［0163］（4）ThreecryosectionswerepreparedfromAP／ⅩY－  
introducedmouseliverヲPreParedin（3）（B，E andF）・  
Similarly，threecryosectlOnSWerePreParedfromAPalone  
introducedmouselivers（A，CandD）．  

［0164］FIG．5showstheresultsofalkalinephosphatase  
Staining（A，B，CandE）andβ－galactosidasestaining（Dand  
F）onthecryosectionsofhepatictissuestakenfromindi－  
Viduallivers．AandBwereobservedatx40magnification，  
andC，D，EandFatx200magnification．ComparedtoAP  
（cryosectionsA），AP／ⅩY（cryosectionsB）depositsremark－  

ably．CryosectionsCandDandcryosectionsEandFwere  
Serialsections，reSPeCtively，andstainedwithbothalkaline  
Phosphataseandβ－galactosidasestaining．AP（cryosections  
C and D）is also stained withβ－galactosidase staining  
（cryosectionsDandF）inthesamemanneraSSeeninAP／XY  
（cryosections E and F）．Thisindicates that thereis no  
differenceingenetransfereBiciency．  

［0165］（5）Subsequently，thefu11－1ength Del－1and the  

Del－1partialfragment XYpreparedin Examplelwere  
detectedbyWesternblottlng．Specifically，thethreegenes  
describedbelow were preparedandintroducedinto cos7  
cells．  

［0166］（i）a DNAin which thefu11－1ength Del－1gene  
SequenCeaS Shownin SEQIDNO：1（Del－1m年ior）and  
alkalinephosphatasegeneareligated（AP／Del－1）  

［0167］（ii）a DNAin which the trunCated Del－1gene  
SequenCeaSShowninSEQIDNO：17（ⅩY）andalkaline  
Phosphatasegeneareligated（AP／XY）  

［0168］（iii）asacontrol，alkalinephosphatasegenealone  
（AP）－introducedcos7cellswereprepared；andcos7cells  
Withoutgenetransfbr（NC）werealsoprepared．  

［0169］Subsequently，the above－described fburtypes of  
COS7cellswereculturedindividuallyfor72hours．Then，the  
Culturemediumandextracellularmatrix（ECM）werecol－  
1ectedandsubjectedtoWesternblottlng．AscontroIs，1ami－  
ninandalbuminwereused．  

［0170］FIG．6is photographs showing the results of  
electrophoresisintheWesternblottlng．Theupperphoto－  
graphshowselectrophoresisuslnglamininasacontrol．The  
lowerphotographshowselectrophoresisuslngalbuminasa  
control．  

［0171］Accordingto FIG．6，WhenAPaloneintroduced  
COS7cellswereused，therecombinantproteinofalkaline  
Phosphatasewasnotdetectedinextracellularmatnx，aSSeen  
inthecaseofcos7cellswithoutgenetransfer（NC）．How－  
ever，therecombinantproteinwasdetectedinthemedium．  

Onthe otherhand，WhenAP／Del－lorAP／XYintroduced  
COS7cellswereused，therecombinantproteinofalkaline  
Phosphatasewasdetectedhighlyinextracellularmatrix．  

Example3  

RecoveryofMoleculesofInterest  

［0172］This Exampleillustrates an examPlein which  
alkalinephosphataseisrecoveredastheexpressionproduct  
from a gene ofinterest．The recovery ofalkaline phos－  
Phatasewasconfirmedbydetectlngthecolordevelopment  
reactionofalkalinephosphatasewithitssubstrate．  

［0173］Briefly，aDNAinwhichalkalinephosphatasegene  
andatrunCatedDel－1genesequence（4－1）areligatedwas  
introducedintocos7cells．AscontroIs，Wild－typecos7cells  
andalkalinephosphatasegenealoneintroducedcos7cells  
Werealsoprepared．  

［0174］Thesecellswereculturedfbr3days．Then，thecells  
WereremOVedwithO．05％EDTAsolution，andthe extra－  
CellularmatrixremainlngOnthebottomoftheculturedish  
WaSreCOVeredwitha scraper．ThethusrecoveredsamPle  
WaSCentrifugedandtheresultantsupernatantwasremoved  
totherebypreparepellet．Subsequently，thesameOPerations  
asinExample2（FIG．3，B andF）wereperformed，and  
BCIP（substrateofalkalinephosphatase）wasaddedtothe  
Pelletforcolordevelopment．  

［0175］TheresultsareshowninFIG．7．InFIG．7，Panel  
（a）showstheresultsinwild－tyPeCOS7cells；Panel（b）shows  

theresultsinalkalinephosphatasegene aloneintroduced  
COS7cells；andpanel（c）showstheresultsinthefusiongene  
（4－1partialfragment＋alkalinephosphatasegene）introduced  

COS7cells．AsshownpreviouslyinFIG．7，insamPle（c）into  
Whicha Del－1partialfragment（4－1）wasintroduced，the  
Pelletwasstaineddarkbluepurple．Thisdemonstratesthat  
alkalinephosphatasewasrecoveredintoinsolubleextracel－  
1ularmatrix throughthe Del－1partialfragment（4－1）．In  
COntraSt，COlordevelopmentwashardlyobservedincontroI  
Cells，indicatlngthatlittlealkalinephosphatasewasrecov－  
ered．  

INDUSTRIAL APPLICABILITY 

［0176］Byt！SingtheDel－1partialfragmentofthepresent  

invention，1tlSPOSSibletoallowamoleculeofinterestto  
depositontoextracellularmatrixorartificialmaterialseBi－  
Ciently．TheDel－1partialfragmentofthepresentinvention  
is also useful in recovering or removing a molecule of 
interest by means of the above－mentioned deposition．  
According to the presentinvention，by uslng the Del－1  
Partialfragment，1tispossibletoallowamoleculeofinterest  
todepositontoextracellularmatrixtotherebypreventthe  
flowoutofthemoleculeintoplasmahighly．Thus，afusion  
PrOteinhavingtheDel－1partialfragmentoftheinvention  
andthemoleculeofinterestmaybeusedasadrugdelivery  
SyStemWithlesssideeffect．Further，byregulatlngdeposi－  
tionactivltyWiththeDel－1partialfragmentoftheinvention，  
itispossibletohighlycontrolthedegreeofconcentrationat  
a specific site orlocalizationofthemoleculeofinterest．  
Thus，SuChafusionproteinmaybeusedasanextremely  
highlyfunctionaldrugdeliverysystem．   
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SE（⊇UEl寸CE L工ST工NG  

＜160＞ NUHBER OF SE（⊇ 工Dl寸OS：26  

＜210＞ SE（⊇ 工Dl寸01  

＜211＞ LEl寸GTH：2303  

＜212＞ TYpE：DNA  

＜213＞ ORGAN＝SM：Mus musculus  

＜220＞ FEATURE：  

＜221＞ NA朗E／KEY：CDS  

＜222＞ LOCAT工01寸：（619）‥（2061）   

＜400＞ SE（⊇UEl寸CE：1   

gaattccggt taactgagga caaagggtaa tgcagaagtg atatttgatt tccattctca   60   

ttcccagtgg ccttgatatt taaactgatt cctgccacca ggtccttggg ccaccctgtc  120   

CCtgCgtCtC atatttCtgC atgCtgCttt gtttgtatat agtgCgCtCC tggCCtCagg  180   

CtCgCtCCCC tCCagCtCtC gCttCattgt tCtCCaagtC agaagCCCCC gCatCCgCCg   240   

CgCagCagCg tgagCCgtag tCaCtgCtgg CCgCttCgCC tgCgtgCgCg CaCggaaatC   300   

ggggagccag gaacccaagg agccgccgtc cgcccgctgt gcctctgcta gaccactcgc   360   

agccccagcc tctctcaagc gcacccacct ccgcgcaccc cagctcaggc gaagctggag   420   

tgagggtgaa tcaccctttc tctagggcca ccactctttt atcgcccttc ccaagatttg   480   

agaagcgctg cgggaggaaa gacgtcctct tgatctctga cagggcgggg tttactgctg   540   

tcctgcaggc gcgcctcgcc tactgtgccc tccgctacga ccccggacca gcccaggtca   600   

CgtCCgtgag aagggatC atg aag CaC ttg gta gCa gCC tgg Ctt ttg gtt  651  

Met LYS His Leu ValAla Ala Trp Leu Leu Va1  

1  5  10  

gga ctc agc ctc ggg gtg ccc cag ttc ggc aaa ggt gac att tgc aac  699  

GIY Leu Ser Leu GIY ValPro Gln Phe GIY LYS GIY Asp ＝le CYS Asn  

15  20  25  

CCg aaC CCC tgt gaa aat ggt ggC atC tgt Ctg tCa gga Ctg gCt gat  747  

Pro Asn Pro CYS Glu Asn GIY GIY ＝le CYS Leu Ser GIY Leu Ala Asp  

30  35  40  

gat tcc ttt tcc tgt gag tgt cca gaa ggc ttc gca ggt ccg aac tgc  795  

Asp Ser Phe Ser CYS Glu CYS Pro Glu GIY Phe Ala GIY Pro Asn CYS  

45  50  55  

tct agt gtt gtg gag gtt gca tca gat gaa gaa aag cct act tca gca  843  

Ser Ser ValValGlu ValAla Ser Asp Glu Glu LYS Pro Thr Ser Ala  

60  65  70  75  

ggt ccc tgc atc cct aac cca tgc cat aac gga gga acc tgt gag ata  891  

GIY Pro CYS ＝le Pro Asn Pro CYS His Asn GIY GIY Thr CYS Glu ＝le  
80  85  90  

agc gaa gcc tat cga gga gac aca ttc ata ggc tat gtt tgt aaa tgt  939  

Ser Glu Ala TYr Arg GIY Asp Thr Phe ＝le GIY TYr ValCYS LYS CYS  

95  100  105  

CCt Cgg gga ttt aat ggg att CaC tgt Cag CaC aat ata aat gaa tgt  987  

Pro Arg GIY Phe Asn GIY ＝le His cYS Gln His Asn ＝le Asn Glu CYS  
llO  l15  120  

gaa gct gag cct tgc aga aat ggc gga ata tgt acc gac ctt gtt gct lO35  

Glu Ala Glu Pro CYS Arg Asn GIY GIY ＝le CYS Thr Asp Leu ValAla  

125  130  135  

1083  aac tac tct tgt gaa tgc cca gga gaa ttt atg gga cga aat tgt caa  

Asn TYr Ser CYS Glu CYS Pro GIY Glu Phe Met GIY Arg Asn CYS Gln  

140  145  150  155  

tat aaa tgc tct ggg cca ttg gga atc gaa ggt ggg atc ata tct aat   1131   
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＿COntinued   

TYr LYS CYS Ser GIY Pro Leu GIY ＝le Glu GIY GIY ＝le ＝le Ser Asn  
160  165  170  

Cag Caa atC aCa gCt tCa tCt aCt CaC Cga gCt Ctt ttt gga CtC Cgg  

Gln Gln ＝le Thr Ala Ser Ser Thr His Arg Ala Leu Phe GIY Leu Arg  

175  180  185  

aag tgg tat ccc tac tat gct cga ctt aat aag aag ggc ctt ata aat  

LYS Trp TYr Pro TYr TYr Ala Arg Leu Asn LYS LYS GIY Leu ＝le Asn  

190  195  200  

gcc tgg aca gct gct gaa aat gac aga tgg cca tgg att cag ata aat  

Ala Trp Thr Ala Ala Glu Asn Asp Arg Trp Pro Trp ＝le Gln ＝le Asn  
205  210  215  

ttg caa aga aaa atg aga gtc act ggt gtt att acc caa gga gca aaa  

Leu Gln Arg LYS Met Arg ValThr GIY Val＝le Thr Gln GIY Ala LYS  

220  225  230  235  

agg att gga agc cca gag tac ata aaa tcc tac aaa att gcc tac agc  

Arg ＝le GIY Ser Pro Glu TYr ＝le LYS Ser TYr LYS ＝le Ala TYr Ser  
240  245  250  

aat gac ggg aag acc tgg gca atg tac aaa gta aaa ggc acc aat gaa  

Asn Asp GIY LYS Thr Trp Ala Met TYr LYS ValLYS GIY Thr Asn Glu  

255  260  265  

gag atg gtc ttt cgt gga aat gtt gat aac aac aca cca tat gct aat  

Glu Met ValPhe Arg GIY Asn ValAsp Asn Asn Thr Pro TYr Ala Asn  

270  275  280  

tct ttc aca ccc cca atc aaa gct cag tat gta aga ctc tac ccc caa  

Ser Phe Thr Pro Pro ＝le LYS Ala Gln TYr ValArg Leu TYr Pro Gln  

285  290  295  

att tgt cga agg cat tgt act tta aga atg gaa ctt ctt ggc tgt gag  

＝le CYS Arg Arg His cYS Thr Leu Arg Met Glu Leu Leu GIY CYS Glu  

300  305  310  315  

CtC tCa ggC tgt tCa gaa CCt ttg ggg atg aaa tCa ggg Cat ata Caa  

Leu Ser GIY CYS Ser Glu Pro Leu GIY Met LYS Ser GIY His ＝le Gln  

320  325  330  

gac tac cag atc act gcc tcc agc gtc ttc aga aca ctc aac atg gac  

Asp TYr Gln ＝le Thr Ala Ser Ser ValPhe Arg Thr Leu Asn Met Asp  

335  340  345  

atg ttt act tgg gaa cca agg aaa gcc agg ctg gac aag caa ggc aaa  

Met Phe Thr Trp Glu Pro Arg LYS Ala Arg Leu Asp LYS Gln GIY LYS  

350  355  360  

gta aat gcc tgg act tcc ggc cat aac gac cag tca caa tgg tta cag  

ValAsn Ala Trp Thr Ser GIY His Asn Asp Gln Ser Gln Trp Leu Gln  

365  370  375  

gtt gat ctt ctt gtc cct act aag gtg aca ggc atc att aca caa gga  

ValAsp Leu Leu ValPro Thr LYS ValThr GIY ＝le ＝le Thr Gln GIY  
380  385  390  395  

gct aaa gat ttt ggt cac gtg cag ttt gtt ggg tca tac aaa cta gct  

Ala LYS Asp Phe GIY His valGln Phe ValGIY Ser TYr LYS Leu Ala  

400  405  410  

tac agc aat gat gga gaa cac tgg atg gtg cac cag gat gaa aaa cag  

TYr Ser Asn Asp GIY Glu His Trp Met ValHis Gln Asp Glu LYS Gln  

415  420  425  

agg aaa gac aag gtt ttt caa ggc aat ttt gac aat gac act cac agg  

Arg LYS Asp LYS ValPhe Gln GIY Asn Phe Asp Asn Asp Thr His Arg  

430  435  440  

aaa aat gtc atc gac cct ccc atc tat gca cga ttc ata aga atc ctt  

LYS Asn Val＝le Asp Pro Pro ＝le TYr Ala Arg Phe ＝le Arg ＝le Leu  
445  450  455  

CCt tgg tCC tgg tat gga agg atC aCt Ctg Cgg tCa gag Ctg Ctg ggC  

1179  

1227  

1275  

1323  

1371  

1419  

1467  

1515  

1563  

1611  

1659  

1707  

1755  

1803  

1851  

1899  

1947  

1995  

2043   
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Pro Trp Ser Trp TYr GIY Arg ＝le Thr Leu Arg Ser Glu Leu Leu GIY  

460  465  470  475  

tgc gca gag gag gaa tga agtgcggggc cgcacatccc acaatgcttt  

CYS Ala Glu Glu Glu  

480  

2091  

tctttatttt cctataagta tctccacgaa atgaactgtg tgaagctgat ggaaactgca  2151   

tttgtttttt tcaaagtgtt caaattatgg taggctactg actgtctttt taggagttct  2211   

aagcttgcct ttttaataat ttaatttggt ttcctttgct caactctctt atgtaatatc  2271  

2303   acactgtctg tgagttactc ttcttgttct ct  

＜210＞ SE（⊇ 工Dl寸0 2  

＜211＞ LEl寸GTH： 480  

＜212＞ TYpE：pRT  

＜213＞ ORGAN＝SM：Mus musculus  

＜400＞ SE（⊇UEl寸CE：2   

Met LYS His Leu ValAla Ala Trp Leu Leu ValGIY Leu Ser Leu GIY  

1  5  10  15   

ValPro Gln Phe GIY LYS GIY Asp ＝le CYS Asn Pro Asn Pro CYS Glu  

20  25  30   

Asn GIY GIY ＝le CYS Leu Ser GIY Leu Ala Asp Asp Ser Phe Ser CYS  

35  40  45   

Glu CYS Pro Glu GIY Phe Ala GIY Pro Asn CYS Ser Ser ValValGlu  

50  55  60   

ValAla Ser Asp Glu Glu LYS Pro Thr Ser Ala GIY Pro CYS ＝le Pr0  

65  70  75  80   

Asn Pro CYS His Asn GIY GIY Thr CYS Glu ＝le Ser Glu Ala TYr Arg  

85  90  95   

GIY Asp Thr Phe ＝le GIY TYr ValCYS LYS CYS Pro Arg GIY Phe Asn  

lOO  lO5  110   

GIY ＝le His cYS Gln His Asn ＝le Asn Glu CYS Glu Ala Glu Pro CYS  
l15  120  125   

Arg Asn GIY GIY ＝le CYS Thr Asp Leu ValAla Asn TYr Ser CYS Glu  

130  135  140   

CYS Pro GIY Glu Phe Met GIY Arg Asn CYS Gln TYr LYS CYS Ser GIY  

145  150  155  160   

Pro Leu GIY ＝le Glu GIY GIY ＝le ＝le Ser Asn Gln Gln ＝le Thr Ala  
165  170  175   

Ser Ser Thr His Arg Ala Leu Phe GIY Leu Arg LYS Trp TYr Pro TYr  

180  185  190   

TYr Ala Arg Leu Asn LYS LYS GIY Leu ＝le Asn Ala Trp Thr Ala Ala  

195  200  205   

Glu Asn Asp Arg Trp Pro Trp ＝le Gln ＝le Asn Leu Gln Arg LYS Met  
210  215  220   

Arg ValThr GIY Val＝le Thr Gln GIY Ala LYS Arg ＝le GIY Ser Pr0  
225  230  235  240   

Glu TYr ＝le LYS Ser TYr LYS ＝le Ala TYr Ser Asn Asp GIY LYS Thr  
245  250  255   

Trp Ala Met TYr LYS ValLYS GIY Thr Asn Glu Glu Met ValPhe Arg  

260  265  270   

GIY Asn ValAsp Asn Asn Thr Pro TYr Ala Asn Ser Phe Thr Pro Pr0  

275  280  285  
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＝le LYS Ala Gln TYr ValArg Leu TYr Pro Gln ＝le CYS Arg Arg His  
290  295  300   

CYS Thr Leu Arg Met Glu Leu Leu GIY CYS Glu Leu Ser GIY CYS Ser  

305  310  315  320   

Glu Pro Leu GIY Met LYS Ser GIY His ＝le Gln Asp TYr Gln ＝le Thr  
325  330  335   

Ala Ser Ser ValPhe Arg Thr Leu Asn Met Asp Met Phe Thr Trp Glu  

340  345  350   

Pro Arg LYS Ala Arg Leu Asp LYS Gln GIY LYS ValAsn Ala Trp Thr  

355  360  365   

Ser GIY His Asn Asp Gln Ser Gln Trp Leu Gln ValAsp Leu Leu Va1  

370  375  380   

Pro Thr LYS ValThr GIY ＝le ＝le Thr Gln GIY Ala LYS Asp Phe GIY  
385  390  395  400   

His valGln Phe ValGIY Ser TYr LYS Leu Ala TYr Ser Asn Asp GIY  

405  410  415   

Glu His Trp Met ValHis Gln Asp Glu LYS Gln Arg LYS Asp LYS Va1  

420  425  430   

Phe Gln GIY Asn Phe Asp Asn Asp Thr His Arg LYS Asn Val＝le Asp  

435  440  445   

Pro Pro ＝le TYr Ala Arg Phe ＝le Arg ＝le Leu Pro Trp Ser Trp TYr  
450  455  460   

GIY Arg ＝le Thr Leu Arg Ser Glu Leu Leu GIY CYS Ala Glu Glu Glu  

465  470  475  480  

＜210＞ SE（⊇ 工Dl寸0 3  

＜211＞ LEl寸GTH： 393  

＜212＞ TYpE：DNA  

＜213＞ ORGAN＝SM：Mus musculus  

＜220＞ FEATURE：  

＜221＞ NA朗E／KEY：CDS  

＜222＞ LOCAT工01寸：（1）‥（393）   

＜400＞ SE（⊇UEl寸CE：3   

ata aat ttg caa aga aaa atg aga gtc act ggt gtt att acc caa gga  

＝le Asn Leu Gln Arg LYS Met Arg ValThr GIY Val＝le Thr Gln GIY  
1  5  10  15  

gca aaa agg att gga agc cca gag tac ata aaa tcc tac aaa att gcc  

Ala LYS Arg ＝le GIY Ser Pro Glu TYr ＝le LYS Ser TYr LYS ＝le Ala  
20  25  30  

tac agc aat gac ggg aag acc tgg gca atg tac aaa gta aaa ggc acc  

TYr Ser Asn Asp GIY LYS Thr Trp Ala Met TYr LYS ValLYS GIY Thr  

35  40  45  

aat gaa gag atg gtc ttt cgt gga aat gtt gat aac aac aca cca tat  

Asn Glu Glu Met ValPhe Arg GIY Asn ValAsp Asn Asn Thr Pro TYr  

50  55  60  

gct aat tct ttc aca ccc cca atc aaa gct cag tat gta aga ctc tac  

Ala Asn Ser Phe Thr Pro Pro ＝le LYS Ala Gln TYr ValArg Leu TYr  

65  70  75  80  

CCC Caa att tgt Cga agg Cat tgt aCt tta aga atg gaa Ctt Ctt ggC  

Pro Gln ＝le CYS Arg Arg His cYS Thr Leu Arg Met Glu Leu Leu GIY  

85  90  95  

tgt gag ctc tca ggc tgt tca gaa cct ttg ggg atg aaa tca ggg cat  

CYS Glu Leu Ser GIY CYS Ser Glu Pro Leu GIY Met LYS Ser GIY His  

lOO  lO5  110  

48  

96  

144  

192  

240  

288  

336   
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384  ata caa gac tac cag atc act gcc tcc agc gtc ttc aga aca ctc aac  

＝le Gln Asp TYr Gln ＝le Thr Ala Ser Ser ValPhe Arg Thr Leu Asn  
115  

at9 9aC at9  

Met Asp Met  

130  

120  125  

393  

＜210＞ SE（⊇ 工Dl寸0 4  

＜211＞ LEl寸GTH：131  

＜212＞ TYpE：pRT  

＜213＞ ORGAN＝SM：Mus musculus  

＜400＞ SE（⊇UEl寸CE：4   

＝le Asn Leu Gln Arg LYS Met Arg ValThr GIY Val＝le Thr Gln GIY  
1  5  10  15   

Ala LYS Arg ＝le GIY Ser Pro Glu TYr ＝le LYS Ser TYr LYS ＝le Ala  
20  25  30   

TYr Ser Asn Asp GIY LYS Thr Trp Ala Met TYr LYS ValLYS GIY Thr  

35  40  45   

Asn Glu Glu Met ValPhe Arg GIY Asn ValAsp Asn Asn Thr Pro TYr  

50  55  60   

Ala Asn Ser Phe Thr Pro Pro ＝le LYS Ala Gln TYr ValArg Leu TYr  

65  70  75  80   

Pro Gln ＝le CYS Arg Arg His cYS Thr Leu Arg Met Glu Leu Leu GIY  

85  90  95   

CYS Glu Leu Ser GIY CYS Ser Glu Pro Leu GIY Met LYS Ser GIY His  

lOO  lO5  110   

＝le Gln Asp TYr Gln ＝le Thr Ala Ser Ser ValPhe Arg Thr Leu Asn  
l15  120  125  

Met Asp Met  

130  

＜210＞ SE（⊇ 工Dl寸0 5  

＜211＞ LEl寸GTH：1044  

＜212＞ TYpE：DNA  

＜213＞ ORGAN＝SM：Mus musculus  

＜220＞ FEATURE：  

＜221＞ NA朗E／KEY：CDS  

＜222＞ LOCAT工01寸：（1）‥（1044）   

＜400＞ SE（⊇UEl寸CE：5  

atg aag cac ttg gta gca gcc tgg ctt ttg gtt gga ctc agc ctc ggg 

Met LYS His Leu ValAla Ala Trp Leu Leu ValGIY Leu Ser Leu GIY  

1  5  10  15  

gtg ccc cag ttc ggc aaa ggt gac att tgc aac ccg aac ccc tgt gaa  

ValPro Gln Phe GIY LYS GIY Asp ＝le CYS Asn Pro Asn Pro CYS Glu  

20  25  30  

aat ggt ggc atc tgt ctg tca gga ctg gct gat gat tcc ttt tcc tgt  

Asn GIY GIY ＝le CYS Leu Ser GIY Leu Ala Asp Asp Ser Phe Ser CYS  

35  40  45  

gag tgt cca gaa ggc ttc gca ggt ccg aac tgc tct agt gtt gtg gag  

Glu CYS Pro Glu GIY Phe Ala GIY Pro Asn CYS Ser Ser ValValGlu  

50  55  60  

gtt gca tca gat gaa gaa aag cct act tca gca ggt ccc tgc atc cct  

ValAla Ser Asp Glu Glu LYS Pro Thr Ser Ala GIY Pro CYS ＝le Pr0  

65  70  75  80  

aac cca tgc cat aac gga gga acc tgt gag ata agc gaa gcc tat cga  

Asn Pro CYS His Asn GIY GIY Thr CYS Glu ＝le Ser Glu Ala TYr Arg  

48  

96  

144  

192  

240  

288   
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85  90  95  

336  gga gac aca ttc ata ggc tat gtt tgt aaa tgt cct cgg gga ttt aat  

GIY Asp Thr Phe ＝le GIY TYr ValCYS LYS CYS Pro Arg GIY Phe Asn  

lOO  lO5  110  

ggg att cac tgt cag cac aat ata aat gaa tgt gaa gct gag cct tgc  

GIY ＝le His cYS Gln His Asn ＝le Asn Glu CYS Glu Ala Glu Pro CYS  
l15  120  125  

aga aat ggc gga ata tgt acc gac ctt gtt gct aac tac tct tgt gaa  

Arg Asn GIY GIY ＝le CYS Thr Asp Leu ValAla Asn TYr Ser CYS Glu  

130  135  140  

tgc cca gga gaa ttt atg gga cga aat tgt caa tat aaa tgc tct ggg 

CYS Pro GIY Glu Phe Met GIY Arg Asn CYS Gln TYr LYS CYS Ser GIY  

145  150  155  160  

CCa ttg gga atC gaa ggt ggg atC ata tCt aat Cag Caa atC aCa gCt  

Pro Leu GIY ＝le Glu GIY GIY ＝le ＝le Ser Asn Gln Gln ＝le Thr Ala  
165  170  175  

tca tct act cac cga gct ctt ttt gga ctc cgg aag tgg tat ccc tac  

Ser Ser Thr His Arg Ala Leu Phe GIY Leu Arg LYS Trp TYr Pro TYr  

180  185  190  

tat gct cga ctt aat aag aag ggc ctt ata aat gcc tgg aca gct gct  

TYr Ala Arg Leu Asn LYS LYS GIY Leu ＝le Asn Ala Trp Thr Ala Ala  

195  200  205  

gaa aat gac aga tgg cca tgg att cag ata aat ttg caa aga aaa atg  

Glu Asn Asp Arg Trp Pro Trp ＝le Gln ＝le Asn Leu Gln Arg LYS Met  
210  215  220  

aga gtc act ggt gtt att acc caa gga gca aaa agg att gga agc cca  

Arg ValThr GIY Val＝le Thr Gln GIY Ala LYS Arg ＝le GIY Ser Pr0  
225  230  235  240  

gag tac ata aaa tcc tac aaa att gcc tac agc aat gac ggg aag acc  

Glu TYr ＝le LYS Ser TYr LYS ＝le Ala TYr Ser Asn Asp GIY LYS Thr  
245  250  255  

tgg gca atg tac aaa gta aaa ggc acc aat gaa gag atg gtc ttt cgt  

Trp Ala Met TYr LYS ValLYS GIY Thr Asn Glu Glu Met ValPhe Arg  

260  265  270  

gga aat gtt gat aac aac aca cca tat gct aat tct ttc aca ccc cca  

GIY Asn ValAsp Asn Asn Thr Pro TYr Ala Asn Ser Phe Thr Pro Pr0  

275  280  285  

atc aaa gct cag tat gta aga ctc tac ccc caa att tgt cga agg cat  

＝le LYS Ala Gln TYr ValArg Leu TYr Pro Gln ＝le CYS Arg Arg His  
290  295  300  

tgt act tta aga atg gaa ctt ctt ggc tgt gag ctc tca ggc tgt tca  

CYS Thr Leu Arg Met Glu Leu Leu GIY CYS Glu Leu Ser GIY CYS Ser  

305  310  315  320  

gaa cct ttg ggg atg aaa tca ggg cat ata caa gac tac cag atc act  

Glu Pro Leu GIY Met LYS Ser GIY His ＝le Gln Asp TYr Gln ＝le Thr  
325  330  335  

gcc tcc agc gtc ttc aga aca ctc aac atg gac atg  

Ala Ser Ser ValPhe Arg Thr Leu Asn Met Asp Met  

340  345  

＜210＞ SE（⊇ 工Dl寸0 6  

＜211＞ LEl寸GTH： 348  

＜212＞ TYpE：pRT  

＜213＞ ORGAN＝SM：Mus musculus  

＜400＞ SE（⊇UEl寸CE：6   

Met LYS His Leu ValAla Ala Trp Leu Leu ValGIY Leu Ser Leu GIY  

1  5  10  15   

384  

432  

480  

528  

576  

624  

672  

720  

768  

816  

864  

912  

960  

1008  

1044   
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＿COntinued   

ValPro Gln Phe GIY LYS GIY Asp ＝le CYS Asn Pro Asn Pro CYS Glu  

20  25  30   

Asn GIY GIY ＝le CYS Leu Ser GIY Leu Ala Asp Asp Ser Phe Ser CYS  

35  40  45   

Glu CYS Pro Glu GIY Phe Ala GIY Pro Asn CYS Ser Ser ValValGlu  

50  55  60   

ValAla Ser Asp Glu Glu LYS Pro Thr Ser Ala GIY Pro CYS ＝le Pr0  

65  70  75  80   

Asn Pro CYS His Asn GIY GIY Thr CYS Glu ＝le Ser Glu Ala TYr Arg  

85  90  95   

GIY Asp Thr Phe ＝le GIY TYr ValCYS LYS CYS Pro Arg GIY Phe Asn  

lOO  lO5  110   

GIY ＝le His cYS Gln His Asn ＝le Asn Glu CYS Glu Ala Glu Pro CYS  
l15  120  125   

Arg Asn GIY GIY ＝le CYS Thr Asp Leu ValAla Asn TYr Ser CYS Glu  

130  135  140   

CYS Pro GIY Glu Phe Met GIY Arg Asn CYS Gln TYr LYS CYS Ser GIY  

145  150  155  160   

Pro Leu GIY ＝le Glu GIY GIY ＝le ＝le Ser Asn Gln Gln ＝le Thr Ala  
165  170  175   

Ser Ser Thr His Arg Ala Leu Phe GIY Leu Arg LYS Trp TYr Pro TYr  

180  185  190   

TYr Ala Arg Leu Asn LYS LYS GIY Leu ＝le Asn Ala Trp Thr Ala Ala  

195  200  205   

Glu Asn Asp Arg Trp Pro Trp ＝le Gln ＝le Asn Leu Gln Arg LYS Met  
210  215  220   

Arg ValThr GIY Val＝le Thr Gln GIY Ala LYS Arg ＝le GIY Ser Pr0  
225  230  235  240   

Glu TYr ＝le LYS Ser TYr LYS ＝le Ala TYr Ser Asn Asp GIY LYS Thr  
245  250  255   

Trp Ala Met TYr LYS ValLYS GIY Thr Asn Glu Glu Met ValPhe Arg  

260  265  270   

GIY Asn ValAsp Asn Asn Thr Pro TYr Ala Asn Ser Phe Thr Pro Pr0  

275  280  285   

＝le LYS Ala Gln TYr ValArg Leu TYr Pro Gln ＝le CYS Arg Arg His  
290  295  300   

CYS Thr Leu Arg Met Glu Leu Leu GIY CYS Glu Leu Ser GIY CYS Ser  

305  310  315  320   

Glu Pro Leu GIY Met LYS Ser GIY His ＝le Gln Asp TYr Gln ＝le Thr  
325  330  335   

Ala Ser Ser ValPhe Arg Thr Leu Asn Met Asp Met  

340  345  

＜210＞ SE（⊇ 工Dl寸0 7  

＜211＞ LEl寸GTH：1095  

＜212＞ TYpE：DNA  

＜213＞ ORGAN＝SM：Mus musculus  
＜220＞ FEATURE：  

＜221＞ NA朗E／KEY：CDS  

＜222＞ LOCAT工01寸：（1）‥（1095）   

＜400＞ SE（⊇UEl寸CE：7   

atg aag cac ttg gta gca gcc tgg ctt ttg gtt gga ctc agc ctc ggg 48   
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＿COntinued   

Met LYS His Leu ValAla Ala Trp Leu Leu ValGIY Leu Ser Leu GIY  

1  5  10  15  

gtg ccc cag ttc ggc aaa ggt gac att tgc aac ccg aac ccc tgt gaa  

ValPro Gln Phe GIY LYS GIY Asp ＝le CYS Asn Pro Asn Pro CYS Glu  

20  25  30  

aat ggt ggc atc tgt ctg tca gga ctg gct gat gat tcc ttt tcc tgt  

Asn GIY GIY ＝le CYS Leu Ser GIY Leu Ala Asp Asp Ser Phe Ser CYS  

35  40  45  

gag tgt cca gaa ggc ttc gca ggt ccg aac tgc tct agt gtt gtg gag  

Glu CYS Pro Glu GIY Phe Ala GIY Pro Asn CYS Ser Ser ValValGlu  

50  55  60  

gtt gca tca gat gaa gaa aag cct act tca gca ggt ccc tgc atc cct  

ValAla Ser Asp Glu Glu LYS Pro Thr Ser Ala GIY Pro CYS ＝le Pr0  

65  70  75  80  

aac cca tgc cat aac gga gga acc tgt gag ata agc gaa gcc tat cga  

Asn Pro CYS His Asn GIY GIY Thr CYS Glu ＝le Ser Glu Ala TYr Arg  

85  90  95  

gga gac aca ttc ata ggc tat gtt tgt aaa tgt cct cgg gga ttt aat  

GIY Asp Thr Phe ＝le GIY TYr ValCYS LYS CYS Pro Arg GIY Phe Asn  

lOO  lO5  110  

ggg att cac tgt cag cac aat ata aat gaa tgt gaa gct gag cct tgc  

GIY ＝le His cYS Gln His Asn ＝le Asn Glu CYS Glu Ala Glu Pro CYS  
l15  120  125  

aga aat ggc gga ata tgt acc gac ctt gtt gct aac tac tct tgt gaa  

Arg Asn GIY GIY ＝le CYS Thr Asp Leu ValAla Asn TYr Ser CYS Glu  

130  135  140  

tgc cca gga gaa ttt atg gga cga aat tgt caa tat aaa tgc tct ggg 

CYS Pro GIY Glu Phe Met GIY Arg Asn CYS Gln TYr LYS CYS Ser GIY  

145  150  155  160  

CCa ttg gga atC gaa ggt ggg atC ata tCt aat Cag Caa atC aCa gCt  

Pro Leu GIY ＝le Glu GIY GIY ＝le ＝le Ser Asn Gln Gln ＝le Thr Ala  
165  170  175  

tca tct act cac cga gct ctt ttt gga ctc cgg aag tgg tat ccc tac  

Ser Ser Thr His Arg Ala Leu Phe GIY Leu Arg LYS Trp TYr Pro TYr  

180  185  190  

tat gct cga ctt aat aag aag ggc ctt ata aat gcc tgg aca gct gct  

TYr Ala Arg Leu Asn LYS LYS GIY Leu ＝le Asn Ala Trp Thr Ala Ala  

195  200  205  

gaa aat gac aga tgg cca tgg att cag ata aat ttg caa aga aaa atg  

Glu Asn Asp Arg Trp Pro Trp ＝le Gln ＝le Asn Leu Gln Arg LYS Met  
210  215  220  

aga gtc act ggt gtt att acc caa gga gca aaa agg att gga agc cca  

Arg ValThr GIY Val＝le Thr Gln GIY Ala LYS Arg ＝le GIY Ser Pr0  
225  230  235  240  

gag tac ata aaa tcc tac aaa att gcc tac agc aat gac ggg aag acc  

Glu TYr ＝le LYS Ser TYr LYS ＝le Ala TYr Ser Asn Asp GIY LYS Thr  
245  250  255  

tgg gca atg tac aaa gta aaa ggc acc aat gaa gag atg gtc ttt cgt  

Trp Ala Met TYr LYS ValLYS GIY Thr Asn Glu Glu Met ValPhe Arg  

260  265  270  

gga aat gtt gat aac aac aca cca tat gct aat tct ttc aca ccc cca  

GIY Asn ValAsp Asn Asn Thr Pro TYr Ala Asn Ser Phe Thr Pro Pr0  

275  280  285  

atc aaa gct cag tat gta aga ctc tac ccc caa att tgt cga agg cat  

＝le LYS Ala Gln TYr ValArg Leu TYr Pro Gln ＝le CYS Arg Arg His  
290  295  300  

tgt act tta aga atg gaa ctt ctt ggc tgt gag ctc tca ggc tgt tca  

96  

144  

192  

240  

288  

336  

384  

432  

480  

528  

576  

624  

672  

720  

768  

816  

864  

912  

960   
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＿COntinued   

CYS Thr Leu Arg Met Glu Leu Leu GIY CYS Glu Leu Ser GIY CYS Ser  

305  310  315  320  

gaa cct ttg ggg atg aaa tca ggg cat ata caa gac tac cag atc act  

Glu Pro Leu GIY Met LYS Ser GIY His ＝le Gln Asp TYr Gln ＝le Thr  
325  330  335  

gcc tcc agc gtc ttc aga aca ctc aac atg gac atg ttt act tgg gaa  

Ala Ser Ser ValPhe Arg Thr Leu Asn Met Asp Met Phe Thr Trp Glu  

340  345  350  

CCa a99 aaa 9CC a99 Ct9 9aC aa9 Caa 99C aaa 9ta aat  

Pro Arg LYS Ala Arg Leu Asp LYS Gln GIY LYS ValAsn  

355  360  365  

＜210＞ SE（⊇ 工Dl寸0 8  

＜211＞ LEl寸GTH： 365  

＜212＞ TYpE：pRT  

＜213＞ ORGAN＝SM：Mus musculus  

＜400＞ SE（⊇UEl寸CE：8   

Met LYS His Leu ValAla Ala Trp Leu Leu ValGIY Leu Ser Leu GIY  

1  5  10  15   

ValPro Gln Phe GIY LYS GIY Asp ＝le CYS Asn Pro Asn Pro CYS Glu  

20  25  30   

Asn GIY GIY ＝le CYS Leu Ser GIY Leu Ala Asp Asp Ser Phe Ser CYS  

35  40  45   

Glu CYS Pro Glu GIY Phe Ala GIY Pro Asn CYS Ser Ser ValValGlu  

50  55  60   

ValAla Ser Asp Glu Glu LYS Pro Thr Ser Ala GIY Pro CYS ＝le Pr0  

65  70  75  80   

Asn Pro CYS His Asn GIY GIY Thr CYS Glu ＝le Ser Glu Ala TYr Arg  

85  90  95   

GIY Asp Thr Phe ＝le GIY TYr ValCYS LYS CYS Pro Arg GIY Phe Asn  

lOO  lO5  110   

GIY ＝le His cYS Gln His Asn ＝le Asn Glu CYS Glu Ala Glu Pro CYS  
l15  120  125   

Arg Asn GIY GIY ＝le CYS Thr Asp Leu ValAla Asn TYr Ser CYS Glu  

130  135  140   

CYS Pro GIY Glu Phe Met GIY Arg Asn CYS Gln TYr LYS CYS Ser GIY  

145  150  155  160   

Pro Leu GIY ＝le Glu GIY GIY ＝le ＝le Ser Asn Gln Gln ＝le Thr Ala  
165  170  175   

Ser Ser Thr His Arg Ala Leu Phe GIY Leu Arg LYS Trp TYr Pro TYr  

180  185  190   

TYr Ala Arg Leu Asn LYS LYS GIY Leu ＝le Asn Ala Trp Thr Ala Ala  

195  200  205   

Glu Asn Asp Arg Trp Pro Trp ＝le Gln ＝le Asn Leu Gln Arg LYS Met  
210  215  220   

Arg ValThr GIY Val＝le Thr Gln GIY Ala LYS Arg ＝le GIY Ser Pr0  
225  230  235  240   

Glu TYr ＝le LYS Ser TYr LYS ＝le Ala TYr Ser Asn Asp GIY LYS Thr  
245  250  255   

Trp Ala Met TYr LYS ValLYS GIY Thr Asn Glu Glu Met ValPhe Arg  

260  265  270   

GIY Asn ValAsp Asn Asn Thr Pro TYr Ala Asn Ser Phe Thr Pro Pr0  

275  280  285  

1008  

1056  

1095   
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＿COntinued   

＝le LYS Ala Gln TYr ValArg Leu TYr Pro Gln ＝le CYS Arg Arg His  
290  295  300   

CYS Thr Leu Arg Met Glu Leu Leu GIY CYS Glu Leu Ser GIY CYS Ser  

305  310  315  320   

Glu Pro Leu GIY Met LYS Ser GIY His ＝le Gln Asp TYr Gln ＝le Thr  
325  330  335   

Ala Ser Ser ValPhe Arg Thr Leu Asn Met Asp Met Phe Thr Trp Glu  

340  345  350   

Pro Arg LYS Ala Arg Leu Asp LYS Gln GIY LYS ValAsn  

355  360  365  

＜210＞ SE（⊇ 工Dl寸0 9  

＜211＞ LEl寸GTH：1104  

＜212＞ TYpE：DNA  

＜213＞ ORGAN＝SM：Mus musculus  

＜220＞ FEATURE：  

＜221＞ NA朗E／KEY：CDS  

＜222＞ LOCAT工01寸：（1）‥（1104）   

＜400＞ SE（⊇UEl寸CE：9  

atg aag cac ttg gta gca gcc tgg ctt ttg gtt gga ctc agc ctc ggg 

Met LYS His Leu ValAla Ala Trp Leu Leu ValGIY Leu Ser Leu GIY  

1  5  10  15  

gtg ccc cag ttc ggc aaa ggt gac att tgc aac ccg aac ccc tgt gaa  

ValPro Gln Phe GIY LYS GIY Asp ＝le CYS Asn Pro Asn Pro CYS Glu  

20  25  30  

aat ggt ggc atc tgt ctg tca gga ctg gct gat gat tcc ttt tcc tgt  

Asn GIY GIY ＝le CYS Leu Ser GIY Leu Ala Asp Asp Ser Phe Ser CYS  

35  40  45  

gag tgt cca gaa ggc ttc gca ggt ccg aac tgc tct agt gtt gtg gag  

Glu CYS Pro Glu GIY Phe Ala GIY Pro Asn CYS Ser Ser ValValGlu  

50  55  60  

gtt gca tca gat gaa gaa aag cct act tca gca ggt ccc tgc atc cct  

ValAla Ser Asp Glu Glu LYS Pro Thr Ser Ala GIY Pro CYS ＝le Pr0  

65  70  75  80  

aac cca tgc cat aac gga gga acc tgt gag ata agc gaa gcc tat cga  

Asn Pro CYS His Asn GIY GIY Thr CYS Glu ＝le Ser Glu Ala TYr Arg  

85  90  95  

gga gac aca ttc ata ggc tat gtt tgt aaa tgt cct cgg gga ttt aat  

GIY Asp Thr Phe ＝le GIY TYr ValCYS LYS CYS Pro Arg GIY Phe Asn  

lOO  lO5  110  

ggg att cac tgt cag cac aat ata aat gaa tgt gaa gct gag cct tgc  

GIY ＝le His cYS Gln His Asn ＝le Asn Glu CYS Glu Ala Glu Pro CYS  
l15  120  125  

aga aat ggc gga ata tgt acc gac ctt gtt gct aac tac tct tgt gaa  

Arg Asn GIY GIY ＝le CYS Thr Asp Leu ValAla Asn TYr Ser CYS Glu  

130  135  140  

tgc cca gga gaa ttt atg gga cga aat tgt caa tat aaa tgc tct ggg 

CYS Pro GIY Glu Phe Met GIY Arg Asn CYS Gln TYr LYS CYS Ser GIY  

145  150  155  160  

CCa ttg gga atC gaa ggt ggg atC ata tCt aat Cag Caa atC aCa gCt  

Pro Leu GIY ＝le Glu GIY GIY ＝le ＝le Ser Asn Gln Gln ＝le Thr Ala  
165  170  175  

tca tct act cac cga gct ctt ttt gga ctc cgg aag tgg tat ccc tac  

Ser Ser Thr His Arg Ala Leu Phe GIY Leu Arg LYS Trp TYr Pro TYr  

180  185  190  

tat gct cga ctt aat aag aag ggc ctt ata aat gcc tgg aca gct gct  

48  

96  

144  

192  

240  

288  

336  

384  

432  

480  

528  

576  

624   
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TYr Ala Arg Leu Asn LYS LYS GIY Leu ＝le Asn Ala Trp Thr Ala Ala  

195  200  205  

gaa aat gac aga tgg cca tgg att cag ata aat ttg caa aga aaa atg  

Glu Asn Asp Arg Trp Pro Trp ＝le Gln ＝le Asn Leu Gln Arg LYS Met  
210  215  220  

aga gtc act ggt gtt att acc caa gga gca aaa agg att gga agc cca  

Arg ValThr GIY Val＝le Thr Gln GIY Ala LYS Arg ＝le GIY Ser Pr0  
225  230  235  240  

gag tac ata aaa tcc tac aaa att gcc tac agc aat gac ggg aag acc  

Glu TYr ＝le LYS Ser TYr LYS ＝le Ala TYr Ser Asn Asp GIY LYS Thr  
245  250  255  

tgg gca atg tac aaa gta aaa ggc acc aat gaa gag atg gtc ttt cgt  

Trp Ala Met TYr LYS ValLYS GIY Thr Asn Glu Glu Met ValPhe Arg  

260  265  270  

gga aat gtt gat aac aac aca cca tat gct aat tct ttc aca ccc cca  

GIY Asn ValAsp Asn Asn Thr Pro TYr Ala Asn Ser Phe Thr Pro Pr0  

275  280  285  

atc aaa gct cag tat gta aga ctc tac ccc caa att tgt cga agg cat  

＝le LYS Ala Gln TYr ValArg Leu TYr Pro Gln ＝le CYS Arg Arg His  
290  295  300  

tgt act tta aga atg gaa ctt ctt ggc tgt gag ctc tca ggc tgt tca  

CYS Thr Leu Arg Met Glu Leu Leu GIY CYS Glu Leu Ser GIY CYS Ser  

305  310  315  320  

gaa cct ttg ggg atg aaa tca ggg cat ata caa gac tac cag atc act  

Glu Pro Leu GIY Met LYS Ser GIY His ＝le Gln Asp TYr Gln ＝le Thr  
325  330  335  

gcc tcc agc gtc ttc aga aca ctc aac atg gac atg ttt act tgg gaa  

Ala Ser Ser ValPhe Arg Thr Leu Asn Met Asp Met Phe Thr Trp Glu  

340  345  350  

CCa agg aaa gCC agg Ctg gaC aag Caa ggC aaa gta aat gCC tgg aCt  

Pro Arg LYS Ala Arg Leu Asp LYS Gln GIY LYS ValAsn Ala Trp Thr  

355  360  365  

＜210＞ SE（⊇ 工Dl寸010  

＜211＞ LEl寸GTH： 368  

＜212＞ TYpE：pRT  

＜213＞ ORGAN＝SM：Mus musculus  

＜400＞ SE（⊇UEl寸CE：10   

Met LYS His Leu ValAla Ala Trp Leu Leu ValGIY Leu Ser Leu GIY  

1  5  10  15   

ValPro Gln Phe GIY LYS GIY Asp ＝le CYS Asn Pro Asn Pro CYS Glu  

20  25  30   

Asn GIY GIY ＝le CYS Leu Ser GIY Leu Ala Asp Asp Ser Phe Ser CYS  

35  40  45   

Glu CYS Pro Glu GIY Phe Ala GIY Pro Asn CYS Ser Ser ValValGlu  

50  55  60   

ValAla Ser Asp Glu Glu LYS Pro Thr Ser Ala GIY Pro CYS ＝le Pr0  

65  70  75  80   

Asn Pro CYS His Asn GIY GIY Thr CYS Glu ＝le Ser Glu Ala TYr Arg  

85  90  95   

GIY Asp Thr Phe ＝le GIY TYr ValCYS LYS CYS Pro Arg GIY Phe Asn  

lOO  lO5  110   

GIY ＝le His cYS Gln His Asn ＝le Asn Glu CYS Glu Ala Glu Pro CYS  
l15  120  125   

Arg Asn GIY GIY ＝le CYS Thr Asp Leu ValAla Asn TYr Ser CYS Glu  

672  

720  

768  

816  

864  

912  

960  

1008  

1056  

1104   
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130  135  140  

CYS Pro GIY Glu Phe Met GIY Arg Asn CYS Gln TYr LYS CYS Ser GIY  

145  150  155  160   

Pro Leu GIY ＝le Glu GIY GIY ＝le ＝le Ser Asn Gln Gln ＝le Thr Ala  
165  170  175   

Ser Ser Thr His Arg Ala Leu Phe GIY Leu Arg LYS Trp TYr Pro TYr  

180  185  190   

TYr Ala Arg Leu Asn LYS LYS GIY Leu ＝le Asn Ala Trp Thr Ala Ala  

195  200  205   

Glu Asn Asp Arg Trp Pro Trp ＝le Gln ＝le Asn Leu Gln Arg LYS Met  
210  215  220   

Arg ValThr GIY Val＝le Thr Gln GIY Ala LYS Arg ＝le GIY Ser Pr0  
225  230  235  240   

Glu TYr ＝le LYS Ser TYr LYS ＝le Ala TYr Ser Asn Asp GIY LYS Thr  
245  250  255   

Trp Ala Met TYr LYS ValLYS GIY Thr Asn Glu Glu Met ValPhe Arg  

260  265  270   

GIY Asn ValAsp Asn Asn Thr Pro TYr Ala Asn Ser Phe Thr Pro Pr0  

275  280  285   

＝le LYS Ala Gln TYr ValArg Leu TYr Pro Gln ＝le CYS Arg Arg His  
290  295  300   

CYS Thr Leu Arg Met Glu Leu Leu GIY CYS Glu Leu Ser GIY CYS Ser  

305  310  315  320   

Glu Pro Leu GIY Met LYS Ser GIY His ＝le Gln Asp TYr Gln ＝le Thr  
325  330  335   

Ala Ser Ser ValPhe Arg Thr Leu Asn Met Asp Met Phe Thr Trp Glu  

340  345  350   

Pro Arg LYS Ala Arg Leu Asp LYS Gln GIY LYS ValAsn Ala Trp Thr  

355  360  365  

＜210＞ SE（⊇ 工Dl寸011  

＜211＞ LEl寸GTH：1155  

＜212＞ TYpE：DNA  

＜213＞ ORGAN＝SM：Mus musculus  
＜220＞ FEATURE：  

＜221＞ NA朗E／KEY：CDS  

＜222＞ LOCAT工01寸：（1）‥（1155）   

＜400＞ SE（⊇UEl寸CE：11  

atg aag cac ttg gta gca gcc tgg ctt ttg gtt gga ctc agc ctc ggg 

Met LYS His Leu ValAla Ala Trp Leu Leu ValGIY Leu Ser Leu GIY  

1  5  10  15  

gtg ccc cag ttc ggc aaa ggt gac att tgc aac ccg aac ccc tgt gaa  

ValPro Gln Phe GIY LYS GIY Asp ＝le CYS Asn Pro Asn Pro CYS Glu  

20  25  30  

aat ggt ggc atc tgt ctg tca gga ctg gct gat gat tcc ttt tcc tgt  

Asn GIY GIY ＝le CYS Leu Ser GIY Leu Ala Asp Asp Ser Phe Ser CYS  

35  40  45  

gag tgt cca gaa ggc ttc gca ggt ccg aac tgc tct agt gtt gtg gag  

Glu CYS Pro Glu GIY Phe Ala GIY Pro Asn CYS Ser Ser ValValGlu  

50  55  60  

gtt gca tca gat gaa gaa aag cct act tca gca ggt ccc tgc atc cct  

ValAla Ser Asp Glu Glu LYS Pro Thr Ser Ala GIY Pro CYS ＝le Pr0  

65  70  75  80  

aac cca tgc cat aac gga gga acc tgt gag ata agc gaa gcc tat cga  

48  

96  

144  

192  

240  

288   
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Asn Pro CYS His Asn GIY GIY Thr CYS Glu ＝le Ser Glu Ala TYr Arg  

85  90  95  

gga gac aca ttc ata ggc tat gtt tgt aaa tgt cct cgg gga ttt aat  

GIY Asp Thr Phe ＝le GIY TYr ValCYS LYS CYS Pro Arg GIY Phe Asn  

lOO  lO5  110  

ggg att cac tgt cag cac aat ata aat gaa tgt gaa gct gag cct tgc  

GIY ＝le His cYS Gln His Asn ＝le Asn Glu CYS Glu Ala Glu Pro CYS  
l15  120  125  

aga aat ggc gga ata tgt acc gac ctt gtt gct aac tac tct tgt gaa  

Arg Asn GIY GIY ＝le CYS Thr Asp Leu ValAla Asn TYr Ser CYS Glu  

130  135  140  

tgc cca gga gaa ttt atg gga cga aat tgt caa tat aaa tgc tct ggg 

CYS Pro GIY Glu Phe Met GIY Arg Asn CYS Gln TYr LYS CYS Ser GIY  

145  150  155  160  

CCa ttg gga atC gaa ggt ggg atC ata tCt aat Cag Caa atC aCa gCt  

Pro Leu GIY ＝le Glu GIY GIY ＝le ＝le Ser Asn Gln Gln ＝le Thr Ala  
165  170  175  

tca tct act cac cga gct ctt ttt gga ctc cgg aag tgg tat ccc tac  

Ser Ser Thr His Arg Ala Leu Phe GIY Leu Arg LYS Trp TYr Pro TYr  

180  185  190  

tat gct cga ctt aat aag aag ggc ctt ata aat gcc tgg aca gct gct  

TYr Ala Arg Leu Asn LYS LYS GIY Leu ＝le Asn Ala Trp Thr Ala Ala  

195  200  205  

gaa aat gac aga tgg cca tgg att cag ata aat ttg caa aga aaa atg  

Glu Asn Asp Arg Trp Pro Trp ＝le Gln ＝le Asn Leu Gln Arg LYS Met  
210  215  220  

aga gtc act ggt gtt att acc caa gga gca aaa agg att gga agc cca  

Arg ValThr GIY Val＝le Thr Gln GIY Ala LYS Arg ＝le GIY Ser Pr0  
225  230  235  240  

gag tac ata aaa tcc tac aaa att gcc tac agc aat gac ggg aag acc  

Glu TYr ＝le LYS Ser TYr LYS ＝le Ala TYr Ser Asn Asp GIY LYS Thr  
245  250  255  

tgg gca atg tac aaa gta aaa ggc acc aat gaa gag atg gtc ttt cgt  

Trp Ala Met TYr LYS ValLYS GIY Thr Asn Glu Glu Met ValPhe Arg  

260  265  270  

gga aat gtt gat aac aac aca cca tat gct aat tct ttc aca ccc cca  

GIY Asn ValAsp Asn Asn Thr Pro TYr Ala Asn Ser Phe Thr Pro Pr0  

275  280  285  

atc aaa gct cag tat gta aga ctc tac ccc caa att tgt cga agg cat  

＝le LYS Ala Gln TYr ValArg Leu TYr Pro Gln ＝le CYS Arg Arg His  
290  295  300  

tgt act tta aga atg gaa ctt ctt ggc tgt gag ctc tca ggc tgt tca  

CYS Thr Leu Arg Met Glu Leu Leu GIY CYS Glu Leu Ser GIY CYS Ser  

305  310  315  320  

gaa cct ttg ggg atg aaa tca ggg cat ata caa gac tac cag atc act  

Glu Pro Leu GIY Met LYS Ser GIY His ＝le Gln Asp TYr Gln ＝le Thr  
325  330  335  

gcc tcc agc gtc ttc aga aca ctc aac atg gac atg ttt act tgg gaa  

Ala Ser Ser ValPhe Arg Thr Leu Asn Met Asp Met Phe Thr Trp Glu  

340  345  350  

CCa agg aaa gCC agg Ctg gaC aag Caa ggC aaa gta aat gCC tgg aCt  

Pro Arg LYS Ala Arg Leu Asp LYS Gln GIY LYS ValAsn Ala Trp Thr  

355  360  365  

tcc ggc cat aac gac cag tca caa tgg tta cag gtt gat ctt ctt gtc  

Ser GIY His Asn Asp Gln Ser Gln Trp Leu Gln ValAsp Leu Leu Va1  

370  375  380  

CCt  

336  

384  

432  

480  

528  

576  

624  

672  

720  

768  

816  

864  

912  

960  

1008  

1056  

1104  

1152  

1155   



US2006／0199184Al  Sep．7，2006  

25  
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pr0  

385  

＜210＞ SE（⊇ 工Dl寸012  

＜211＞ LEl寸GTH： 385  

＜212＞ TYpE：pRT  

＜213＞ ORGAN＝SM：Mus musculus  

＜400＞ SE（⊇UEl寸CE：12   

Met LYS His Leu ValAla Ala Trp Leu Leu ValGIY Leu Ser Leu GIY  

1  5  10  15   

ValPro Gln Phe GIY LYS GIY Asp ＝le CYS Asn Pro Asn Pro CYS Glu  

20  25  30   

Asn GIY GIY ＝le CYS Leu Ser GIY Leu Ala Asp Asp Ser Phe Ser CYS  

35  40  45   

Glu CYS Pro Glu GIY Phe Ala GIY Pro Asn CYS Ser Ser ValValGlu  

50  55  60   

ValAla Ser Asp Glu Glu LYS Pro Thr Ser Ala GIY Pro CYS ＝le Pr0  

65  70  75  80   

Asn Pro CYS His Asn GIY GIY Thr CYS Glu ＝le Ser Glu Ala TYr Arg  

85  90  95   

GIY Asp Thr Phe ＝le GIY TYr ValCYS LYS CYS Pro Arg GIY Phe Asn  

lOO  lO5  110   

GIY ＝le His cYS Gln His Asn ＝le Asn Glu CYS Glu Ala Glu Pro CYS  
l15  120  125   

Arg Asn GIY GIY ＝le CYS Thr Asp Leu ValAla Asn TYr Ser CYS Glu  

130  135  140   

CYS Pro GIY Glu Phe Met GIY Arg Asn CYS Gln TYr LYS CYS Ser GIY  

145  150  155  160   

Pro Leu GIY ＝le Glu GIY GIY ＝le ＝le Ser Asn Gln Gln ＝le Thr Ala  
165  170  175   

Ser Ser Thr His Arg Ala Leu Phe GIY Leu Arg LYS Trp TYr Pro TYr  

180  185  190   

TYr Ala Arg Leu Asn LYS LYS GIY Leu ＝le Asn Ala Trp Thr Ala Ala  

195  200  205   

Glu Asn Asp Arg Trp Pro Trp ＝le Gln ＝le Asn Leu Gln Arg LYS Met  
210  215  220   

Arg ValThr GIY Val＝le Thr Gln GIY Ala LYS Arg ＝le GIY Ser Pr0  
225  230  235  240   

Glu TYr ＝le LYS Ser TYr LYS ＝le Ala TYr Ser Asn Asp GIY LYS Thr  
245  250  255   

Trp Ala Met TYr LYS ValLYS GIY Thr Asn Glu Glu Met ValPhe Arg  

260  265  270   

GIY Asn ValAsp Asn Asn Thr Pro TYr Ala Asn Ser Phe Thr Pro Pr0  

275  280  285   

＝le LYS Ala Gln TYr ValArg Leu TYr Pro Gln ＝le CYS Arg Arg His  
290  295  300   

CYS Thr Leu Arg Met Glu Leu Leu GIY CYS Glu Leu Ser GIY CYS Ser  

305  310  315  320   

Glu Pro Leu GIY Met LYS Ser GIY His ＝le Gln Asp TYr Gln ＝le Thr  
325  330  335   

Ala Ser Ser ValPhe Arg Thr Leu Asn Met Asp Met Phe Thr Trp Glu  

340  345  350   
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Pro Arg LYS Ala Arg Leu Asp LYS Gln GIY LYS ValAsn Ala Trp Thr  

355  360  365   

Ser Gly His Asn Asp Gln Ser Gln Trp Leu Gln Val Asp Leu Leu Val 

370  375  380  

pr0  

385  

＜210＞ SE（⊇ 工Dl寸013  

＜211＞ LEl寸GTH： 789  

＜212＞ TYpE：DNA  

＜213＞ ORGAN＝SM：Mus musculus  

＜220＞ FEATURE：  

＜221＞ NA朗E／KEY：CDS  

＜222＞ LOCAT工01寸：（1）‥（789）   

＜400＞ SE（⊇UEl寸CE：13   

ata aat ttg caa aga aaa atg aga gtc act ggt gtt att acc caa gga  

＝le Asn Leu Gln Arg LYS Met Arg ValThr GIY Val＝le Thr Gln GIY  
1  5  10  15  

gca aaa agg att gga agc cca gag tac ata aaa tcc tac aaa att gcc  

Ala LYS Arg ＝le GIY Ser Pro Glu TYr ＝le LYS Ser TYr LYS ＝le Ala  
20  25  30  

tac agc aat gac ggg aag acc tgg gca atg tac aaa gta aaa ggc acc  

TYr Ser Asn Asp GIY LYS Thr Trp Ala Met TYr LYS ValLYS GIY Thr  

35  40  45  

aat gaa gag atg gtc ttt cgt gga aat gtt gat aac aac aca cca tat  

Asn Glu Glu Met ValPhe Arg GIY Asn ValAsp Asn Asn Thr Pro TYr  

50  55  60  

gct aat tct ttc aca ccc cca atc aaa gct cag tat gta aga ctc tac  

Ala Asn Ser Phe Thr Pro Pro ＝le LYS Ala Gln TYr ValArg Leu TYr  

65  70  75  80  

CCC Caa att tgt Cga agg Cat tgt aCt tta aga atg gaa Ctt Ctt ggC  

Pro Gln ＝le CYS Arg Arg His cYS Thr Leu Arg Met Glu Leu Leu GIY  

85  90  95  

tgt gag ctc tca ggc tgt tca gaa cct ttg ggg atg aaa tca ggg cat  

CYS Glu Leu Ser GIY CYS Ser Glu Pro Leu GIY Met LYS Ser GIY His  

lOO  lO5  110  

ata caa gac tac cag atc act gcc tcc agc gtc ttc aga aca ctc aac  

＝le Gln Asp TYr Gln ＝le Thr Ala Ser Ser ValPhe Arg Thr Leu Asn  
l15  120  125  

atg gac atg ttt act tgg gaa cca agg aaa gcc agg ctg gac aag caa  

Met Asp Met Phe Thr Trp Glu Pro Arg LYS Ala Arg Leu Asp LYS Gln  

130  135  140  

ggc aaa gta aat gcc tgg act tcc ggc cat aac gac cag tca caa tgg  

Gly Lys Val Asn Ala Trp Thr Ser Gly His Asn Asp Gln Ser Gln Trp 

145  150  155  160  

tta cag gtt gat ctt ctt gtc cct act aag gtg aca ggc atc att aca  

Leu Gln ValAsp Leu Leu ValPro Thr LYS ValThr GIY ＝le ＝le Thr  
165  170  175  

Caa gga gCt aaa gat ttt ggt CaC gtg Cag ttt gtt ggg tCa taC aaa  

Gln GIY Ala LYS Asp Phe GIY His valGln Phe ValGIY Ser TYr LYS  

180  185  190  

Cta gCt taC agC aat gat gga gaa CaC tgg atg gtg CaC Cag gat gaa  

Leu Ala TYr Ser Asn Asp GIY Glu His Trp Met ValHis Gln Asp Glu  

195  200  205  

aaa cag agg aaa gac aag gtt ttt caa ggc aat ttt gac aat gac act  

LYS Gln Arg LYS Asp LYS ValPhe Gln GIY Asn Phe Asp Asn Asp Thr  

210  215  220  

48  

96  

144  

192  

240  

288  

336  

384  

432  

480  

528  

576  

624  

672   
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720  CaC agg aaa aat gtC atC gaC CCt CCC atC tat gCa Cga ttC ata aga  

His Arg LYS Asn Val＝le Asp Pro Pro ＝le TYr Ala Arg Phe ＝le Arg  
225  230  235  240  

atc ctt cct tgg tcc tgg tat gga agg atc act ctg cgg tca gag ctg  

＝le Leu Pro Trp Ser Trp TYr GIY Arg ＝le Thr Leu Arg Ser Glu Leu  
768  

245  

Ct9 99C t9C 9Ca 9a9 9a9 9aa  
Leu GIY CYS Ala Glu Glu Glu  

260  

250  255  

789   

＜210＞ SE（⊇ 工Dl寸014  

＜211＞ LEl寸GTH：263  

＜212＞ TYpE：pRT  

＜213＞ ORGAN＝SM：Mus musculus  

＜400＞ SE（⊇UEl寸CE：14   

＝le Asn Leu Gln Arg LYS Met Arg ValThr GIY Val＝le Thr Gln GIY  
1  5  10  15   

Ala LYS Arg ＝le GIY Ser Pro Glu TYr ＝le LYS Ser TYr LYS ＝le Ala  
20  25  30   

TYr Ser Asn Asp GIY LYS Thr Trp Ala Met TYr LYS ValLYS GIY Thr  

35  40  45   

Asn Glu Glu Met ValPhe Arg GIY Asn ValAsp Asn Asn Thr Pro TYr  

50  55  60   

Ala Asn Ser Phe Thr Pro Pro ＝le LYS Ala Gln TYr ValArg Leu TYr  

65  70  75  80   

Pro Gln ＝le CYS Arg Arg His cYS Thr Leu Arg Met Glu Leu Leu GIY  

85  90  95   

CYS Glu Leu Ser GIY CYS Ser Glu Pro Leu GIY Met LYS Ser GIY His  

lOO  lO5  110   

＝le Gln Asp TYr Gln ＝le Thr Ala Ser Ser ValPhe Arg Thr Leu Asn  
l15  120  125   

Met Asp Met Phe Thr Trp Glu Pro Arg LYS Ala Arg Leu Asp LYS Gln  

130  135  140   

Gly Lys Val Asn Ala Trp Thr Ser Gly His Asn Asp Gln Ser Gln Trp 

145  150  155  160   

Leu Gln ValAsp Leu Leu ValPro Thr LYS ValThr GIY ＝le ＝le Thr  
165  170  175   

Gln GIY Ala LYS Asp Phe GIY His valGln Phe ValGIY Ser TYr LYS  

180  185  190   

Leu Ala TYr Ser Asn Asp GIY Glu His Trp Met ValHis Gln Asp Glu  

195  200  205   

LYS Gln Arg LYS Asp LYS ValPhe Gln GIY Asn Phe Asp Asn Asp Thr  

210  215  220   

His Arg LYS Asn Val＝le Asp Pro Pro ＝le TYr Ala Arg Phe ＝le Arg  
225  230  235  240   

＝le Leu Pro Trp Ser Trp TYr GIY Arg ＝le Thr Leu Arg Ser Glu Leu  
245  250  255   

Leu GIY CYS Ala Glu Glu Glu  

260  

＜210＞ SE（⊇ 工Dl寸015  

＜211＞ LEl寸GTH： 306  

＜212＞ TYpE：DNA  
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＜213＞ ORGAN＝SM：Mus musculus  

＜220＞ FEATURE：  

＜221＞ NA朗E／KEY：CDS  

＜222＞ LOCAT工01寸：（1）‥（306）   

＜400＞ SE（⊇UEl寸CE：15   

ata aat ttg caa aga aaa atg aga gtc act ggt gtt att acc caa gga  

＝le Asn Leu Gln Arg LYS Met Arg ValThr GIY Val＝le Thr Gln GIY  
1  5  10  15  

gca aaa agg att gga agc cca gag tac ata aaa tcc tac aaa att gcc  

Ala LYS Arg ＝le GIY Ser Pro Glu TYr ＝le LYS Ser TYr LYS ＝le Ala  
20  25  30  

tac agc aat gac ggg aag acc tgg gca atg tac aaa gta aaa ggc acc  

TYr Ser Asn Asp GIY LYS Thr Trp Ala Met TYr LYS ValLYS GIY Thr  

35  40  45  

aat gaa gag atg gtc ttt cgt gga aat gtt gat aac aac aca cca tat  

Asn Glu Glu Met ValPhe Arg GIY Asn ValAsp Asn Asn Thr Pro TYr  

50  55  60  

gct aat tct ttc aca ccc cca atc aaa gct cag tat gta aga ctc tac  

Ala Asn Ser Phe Thr Pro Pro ＝le LYS Ala Gln TYr ValArg Leu TYr  

65  70  75  80  

CCC Caa att tgt Cga agg Cat tgt aCt tta aga atg gaa Ctt Ctt ggC  

Pro Gln ＝le CYS Arg Arg His cYS Thr Leu Arg Met Glu Leu Leu GIY  

85  90  95  

tgt gag ctc tca ggc tgt  

CYS Glu Leu Ser GIY CYS  

lOO  

＜210＞ SE（⊇ 工Dl寸016  

＜211＞ LEl寸GTH：102  

＜212＞ TYpE：pRT  

＜213＞ ORGAN＝SM：Mus musculus  

＜400＞ SE（⊇UEl寸CE：16   

＝le Asn Leu Gln Arg LYS Met Arg ValThr GIY Val＝le Thr Gln GIY  
1  5  10  15   

Ala LYS Arg ＝le GIY Ser Pro Glu TYr ＝le LYS Ser TYr LYS ＝le Ala  
20  25  30   

TYr Ser Asn Asp GIY LYS Thr Trp Ala Met TYr LYS ValLYS GIY Thr  

35  40  45   

Asn Glu Glu Met ValPhe Arg GIY Asn ValAsp Asn Asn Thr Pro TYr  

50  55  60   

Ala Asn Ser Phe Thr Pro Pro ＝le LYS Ala Gln TYr ValArg Leu TYr  

65  70  75  80   

Pro Gln ＝le CYS Arg Arg His cYS Thr Leu Arg Met Glu Leu Leu GIY  

85  90  95   

CYS Glu Leu Ser GIY CYS  

lOO  

＜210＞ SE（⊇ 工Dl寸017  

＜211＞ LEl寸GTH： 678  

＜212＞ TYpE：DNA  

＜213＞ ORGAN＝SM：Mus musculus  

＜220＞ FEATURE：  

＜221＞ NA朗E／KEY：CDS  

＜222＞ LOCAT工01寸：（1）‥（678）   

＜400＞ SE（⊇UEl寸CE：17   

tgt gaa gct gag cct tgc aga aat ggc gga ata tgt acc gac ctt gtt  

48  

96  

144  

192  

240  

288  

306  

48   
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CYS Glu Ala Glu Pro CYS Arg Asn GIY GIY ＝le CYS Thr Asp Leu Va1  

1  5  10  15  

gct aac tac tct tgt gaa tgc cca gga gaa ttt atg gga cga aat tgt  

Ala Asn TYr Ser CYS Glu CYS Pro GIY Glu Phe Met GIY Arg Asn CYS  

20  25  30  

Caa tat aaa tgC tCt ggg CCa ttg gga atC gaa ggt ggg atC ata tCt  

Gln TYr LYS CYS Ser GIY Pro Leu GIY ＝le Glu GIY GIY ＝le ＝le Ser  
35  40  45  

aat cag caa atc aca gct tca tct act cac cga gct ctt ttt gga ctc  

Asn Gln Gln ＝le Thr Ala Ser Ser Thr His Arg Ala Leu Phe GIY Leu  

50  55  60  

Cgg aag tgg tat CCC taC tat gCt Cga Ctt aat aag aag ggC Ctt ata  

Arg LYS Trp TYr Pro TYr TYr Ala Arg Leu Asn LYS LYS GIY Leu ＝le  

65  70  75  80  

aat gcc tgg aca gct gct gaa aat gac aga tgg cca tgg att cag ata  

Asn Ala Trp Thr Ala Ala Glu Asn Asp Arg Trp Pro Trp ＝le Gln ＝le  
85  90  95  

aat ttg caa aga aaa atg aga gtc act ggt gtt att acc caa gga gca  

Asn Leu Gln Arg LYS Met Arg ValThr GIY Val＝le Thr Gln GIY Ala  

lOO  lO5  110  

aaa agg att gga agc cca gag tac ata aaa tcc tac aaa att gcc tac  

LYS Arg ＝le GIY Ser Pro Glu TYr ＝le LYS Ser TYr LYS ＝le Ala TYr  
l15  120  125  

agc aat gac ggg aag acc tgg gca atg tac aaa gta aaa ggc acc aat  

Ser Asn Asp GIY LYS Thr Trp Ala Met TYr LYS ValLYS GIY Thr Asn  

130  135  140  

gaa gag atg gtc ttt cgt gga aat gtt gat aac aac aca cca tat gct  

Glu Glu Met ValPhe Arg GIY Asn ValAsp Asn Asn Thr Pro TYr Ala  

145  150  155  160  

aat tct ttc aca ccc cca atc aaa gct cag tat gta aga ctc tac ccc  

Asn Ser Phe Thr Pro Pro ＝le LYS Ala Gln TYr ValArg Leu TYr Pr0  

165  170  175  

Caa att tgt Cga agg Cat tgt aCt tta aga atg gaa Ctt Ctt ggC tgt  

Gln ＝le CYS Arg Arg His cYS Thr Leu Arg Met Glu Leu Leu GIY CYS  

180  185  190  

gag ctc tca ggc tgt tca gaa cct ttg ggg atg aaa tca ggg cat ata  

Glu Leu Ser GIY CYS Ser Glu Pro Leu GIY Met LYS Ser GIY His ＝le  

195  200  205  

Caa gaC taC Cag atC aCt gCC tCC agC gtC ttC aga aCa CtC aaC atg  

Gln Asp TYr Gln ＝le Thr Ala Ser Ser ValPhe Arg Thr Leu Asn Met  

210  215  220  

9aC at9  

Asp Het  

225  

＜210＞ SE（⊇ 工Dl寸018  

＜211＞ LEl寸GTH：226  

＜212＞ TYpE：pRT  

＜213＞ ORGAN＝SM：Mus musculus  

＜400＞ SE（⊇UEl寸CE：18   

CYS Glu Ala Glu Pro CYS Arg Asn GIY GIY ＝le CYS Thr Asp Leu Va1  

1  5  10  15   

Ala Asn TYr Ser CYS Glu CYS Pro GIY Glu Phe Met GIY Arg Asn CYS  

20  25  30   

Gln TYr LYS CYS Ser GIY Pro Leu GIY ＝le Glu GIY GIY ＝le ＝le Ser  
35  40  45  

96  

144  

192  

240  

288  

336  

384  

432  

480  

528  

576  

624  

672  

678   
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Asn Gln Gln ＝le Thr Ala Ser Ser Thr His Arg Ala Leu Phe GIY Leu  

50  55  60   

Arg LYS Trp TYr Pro TYr TYr Ala Arg Leu Asn LYS LYS GIY Leu ＝le  

65  70  75  80   

Asn Ala Trp Thr Ala Ala Glu Asn Asp Arg Trp Pro Trp ＝le Gln ＝le  
85  90  95   

Asn Leu Gln Arg LYS Met Arg ValThr GIY Val＝le Thr Gln GIY Ala  

lOO  lO5  110   

LYS Arg ＝le GIY Ser Pro Glu TYr ＝le LYS Ser TYr LYS ＝le Ala TYr  
l15  120  125   

Ser Asn Asp GIY LYS Thr Trp Ala Met TYr LYS ValLYS GIY Thr Asn  

130  135  140   

Glu Glu Met ValPhe Arg GIY Asn ValAsp Asn Asn Thr Pro TYr Ala  

145  150  155  160   

Asn Ser Phe Thr Pro Pro ＝le LYS Ala Gln TYr ValArg Leu TYr Pr0  

165  170  175   

Gln ＝le CYS Arg Arg His cYS Thr Leu Arg Met Glu Leu Leu GIY CYS  

180  185  190   

Glu Leu Ser GIY CYS Ser Glu Pro Leu GIY Met LYS Ser GIY His ＝le  

195  200  205   

Gln Asp TYr Gln ＝le Thr Ala Ser Ser ValPhe Arg Thr Leu Asn Met  

210  215  220  

Asp Het  

225  

＜210＞ SE（⊇ 工Dl寸019  

＜211＞ LEl寸GTH：285  

＜212＞ TYpE：DNA  

＜213＞ ORGAN＝SM：Mus musculus  
＜220＞ FEATURE：  

＜221＞ NA朗E／KEY：CDS  

＜222＞ LOCAT工01寸：（1）‥（285）   

＜400＞ SE（⊇UEl寸CE：19  

tgt gaa gct gag cct tgc aga aat ggc gga ata tgt acc gac ctt gtt  

CYS Glu Ala Glu Pro CYS Arg Asn GIY GIY ＝le CYS Thr Asp Leu Va1  

1  5  10  15  

gct aac tac tct tgt gaa tgc cca gga gaa ttt atg gga cga aat tgt  

Ala Asn TYr Ser CYS Glu CYS Pro GIY Glu Phe Met GIY Arg Asn CYS  

20  25  30  

Caa tat aaa tgC tCt ggg CCa ttg gga atC gaa ggt ggg atC ata tCt  

Gln TYr LYS CYS Ser GIY Pro Leu GIY ＝le Glu GIY GIY ＝le ＝le Ser  
35  40  45  

aat cag caa atc aca gct tca tct act cac cga gct ctt ttt gga ctc  

Asn Gln Gln ＝le Thr Ala Ser Ser Thr His Arg Ala Leu Phe GIY Leu  

50  55  60  

Cgg aag tgg tat CCC taC tat gCt Cga Ctt aat aag aag ggC Ctt ata  

Arg LYS Trp TYr Pro TYr TYr Ala Arg Leu Asn LYS LYS GIY Leu ＝le  

65  70  75  80  

48  

96  

144  

192  

240  

aat gcc tgg aca gct gct gaa aat gac aga tgg cca tgg att cag  285  

Asn Ala Trp Thr Ala Ala Glu Asn Asp Arg Trp Pro Trp ＝le Gln  

85  90  95  

＜210＞ SE（⊇ 工Dl寸0 20  

＜211＞ LEl寸GTH： 95  

＜212＞ TYpE：pRT  

＜213＞ ORGAN＝SM：Mus musculus   
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＜400＞ SE（⊇UEl寸CE：20   

CYS Glu Ala Glu Pro CYS Arg Asn GIY GIY ＝le CYS Thr Asp Leu Va1  

1  5  10  15   

Ala Asn TYr Ser CYS Glu CYS Pro GIY Glu Phe Met GIY Arg Asn CYS  

20  25  30   

Gln TYr LYS CYS Ser GIY Pro Leu GIY ＝le Glu GIY GIY ＝le ＝le Ser  
35  40  45   

Asn Gln Gln ＝le Thr Ala Ser Ser Thr His Arg Ala Leu Phe GIY Leu  

50  55  60   

Arg LYS Trp TYr Pro TYr TYr Ala Arg Leu Asn LYS LYS GIY Leu ＝le  

65  70  75  80   

Asn Ala Trp Thr Ala Ala Glu Asn Asp Arg Trp Pro Trp ＝le Gln  

85  90  95  

＜210＞ SE（⊇ 工Dl寸0 21  

＜211＞ LEl寸GTH： 396  

＜212＞ TYpE：DNA  

＜213＞ ORGAN＝SM：Mus musculus  

＜220＞ FEATURE：  

＜221＞ NA朗E／KEY：CDS  

＜222＞ LOCAT工01寸：（1）‥（396）   

＜400＞ SE（⊇UEl寸CE：21  

ttt act tgg gaa cca agg aaa gcc agg ctg gac aag caa ggc aaa gta  

Phe Thr Trp Glu Pro Arg LYS Ala Arg Leu Asp LYS Gln GIY LYS Va1  

1  5  10  15  

aat gcc tgg act tcc ggc cat aac gac cag tca caa tgg tta cag gtt  

Asn Ala Trp Thr Ser GIY His Asn Asp Gln Ser Gln Trp Leu Gln Va1  

20  25  30  

gat ctt ctt gtc cct act aag gtg aca ggc atc att aca caa gga gct  

Asp Leu Leu ValPro Thr LYS ValThr GIY ＝le ＝le Thr Gln GIY Ala  
35  40  45  

aaa gat ttt ggt cac gtg cag ttt gtt ggg tca tac aaa cta gct tac  

LYS Asp Phe GIY His valGln Phe ValGIY Ser TYr LYS Leu Ala TYr  

50  55  60  

agc aat gat gga gaa cac tgg atg gtg cac cag gat gaa aaa cag agg  

Ser Asn Asp Gly Glu His Trp Met Val His Gln Asp Glu Lys Gln Arg 

65  70  75  80  

aaa gac aag gtt ttt caa ggc aat ttt gac aat gac act cac agg aaa  

LYS Asp LYS ValPhe Gln GIY Asn Phe Asp Asn Asp Thr His Arg LYS  

85  90  95  

aat gtc atc gac cct ccc atc tat gca cga ttc ata aga atc ctt cct  

Asn Val＝le Asp Pro Pro ＝le TYr Ala Arg Phe ＝le Arg ＝le Leu Pr0  
100  105  110  

tgg tcc tgg tat gga agg atc act ctg cgg tca gag ctg ctg ggc tgc  

Trp Ser Trp TYr GIY Arg ＝le Thr Leu Arg Ser Glu Leu Leu GIY CYS  

l15  120  125  

9Ca 9a9 9a9 9aa  
Ala Glu Glu Glu  

130  

＜210＞ SE（⊇ 工Dl寸0 22  

＜211＞ LEl寸GTH：132  

＜212＞ TYpE：pRT  

＜213＞ ORGAN＝SM：Mus musculus  

＜400＞ SE（⊇UEl寸CE：22  

48  

96  

144  

192  

240  

288  

336  

384  

396   
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Phe Thr Trp Glu Pro Arg LYS Ala Arg Leu Asp LYS Gln GIY LYS Va1  

1  5  10  15   

Asn Ala Trp Thr Ser GIY His Asn Asp Gln Ser Gln Trp Leu Gln Va1  

20  25  30   

Asp Leu Leu ValPro Thr LYS ValThr GIY ＝le ＝le Thr Gln GIY Ala  
35  40  45   

LYS Asp Phe GIY His valGln Phe ValGIY Ser TYr LYS Leu Ala TYr  

50  55  60   

Ser Asn Asp Gly Glu His Trp Met Val His Gln Asp Glu Lys Gln Arg 

65  70  75  80   

LYS Asp LYS ValPhe Gln GIY Asn Phe Asp Asn Asp Thr His Arg LYS  

85  90  95   

Asn Val＝le Asp Pro Pro ＝le TYr Ala Arg Phe ＝le Arg ＝le Leu Pr0  
100  105  110   

Trp Ser Trp TYr GIY Arg ＝le Thr Leu Arg Ser Glu Leu Leu GIY CYS  

l15  120  125  

Ala Glu Glu Glu  

130  

＜210＞ SE（⊇ 工Dl寸0 23  

＜211＞ LEl寸GTH： 678  

＜212＞ TYpE：DNA  

＜213＞ ORGAN＝SM：Homo saplenS  

＜220＞ FEATURE：  

＜221＞ NA朗E／KEY：CDS  

＜222＞ LOCAT工01寸：（1）‥（678）   

＜400＞ SE（⊇UEl寸CE：23  

tgc gaa gtt gag cct tgc aaa aat ggt gga ata tgt aca gat ctt gtt  

CYS Glu ValGlu Pro CYS LYS Asn GIY GIY ＝le CYS Thr Asp Leu Va1  

1  5  10  15  

gct aac tat tcc tgt gag tgc cca ggc gaa ttt atg gga aga aat tgt  

Ala Asn TYr Ser CYS Glu CYS Pro GIY Glu Phe Met GIY Arg Asn CYS  

20  25  30  

Caa taC aaa tgC tCa ggC CCa Ctg gga att gaa ggt gga att ata tCa  

Gln TYr LYS CYS Ser GIY Pro Leu GIY ＝le Glu GIY GIY ＝le ＝le Ser  
35  40  45  

aac cag caa atc aca gct tcc tct act cac cga gct ctt ttt gga ctc  

Asn Gln Gln ＝le Thr Ala Ser Ser Thr His Arg Ala Leu Phe GIY Leu  

50  55  60  

Caa aaa tgg tat CCC taC tat gCa Cgt Ctt aat aag aag ggg Ctt ata  

Gln LYS Trp TYr Pro TYr TYr Ala Arg Leu Asn LYS LYS GIY Leu ＝le  

65  70  75  80  

aat gcg tgg aca gct gca gaa aat gac aga tgg ccg tgg att cag ata  

Asn Ala Trp Thr Ala Ala Glu Asn Asp Arg Trp Pro Trp ＝le Gln ＝le  
85  90  95  

aat ttg caa agg aaa atg aga gtt act ggt gtg att acc caa gga gcc  

Asn Leu Gln Arg LYS Met Arg ValThr GIY Val＝le Thr Gln GIY Ala  

lOO  lO5  110  

aag agg att gga agc cca gag tat ata aaa tcc tac aaa att gcc tac  

LYS Arg ＝le GIY Ser Pro Glu TYr ＝le LYS Ser TYr LYS ＝le Ala TYr  
l15  120  125  

agt aat gat gga aag act tgg gca atg tac aaa gtg aaa ggc acc aat  

Ser Asn Asp GIY LYS Thr Trp Ala Met TYr LYS ValLYS GIY Thr Asn  

130  135  140  

gaa gac atg gtg ttt cgt gga aac att gat aac aac act cca tat gct  

Glu Asp Met ValPhe Arg GIY Asn ＝le Asp Asn Asn Thr Pro TYr Ala  

48  

96  

144  

192  

240  

288  

336  

384  

432  

480   
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145  150  155  160  

528  aac tct ttc aca ccc ccc ata aaa gct cag tat gta aga ctc tat ccc  

Asn Ser Phe Thr Pro Pro ＝le LYS Ala Gln TYr ValArg Leu TYr Pr0  

165  170  175  

Caa gtt tgt Cga aga Cat tgC aCt ttg Cga atg gaa Ctt Ctt ggC tgt  

Gln ValCYS Arg Arg His cYS Thr Leu Arg Met Glu Leu Leu GIY CYS  

180  185  190  

gaa ctg tcg ggt tgt tct gag cct ctg ggt atg aaa tca gga cat ata  

Glu Leu Ser GIY CYS Ser Glu Pro Leu GIY Met LYS Ser GIY His ＝le  

195  200  205  

Caa gaC tat Cag atC aCt gCC tCC agC atC ttC aga aCg CtC aaC atg  

Gln Asp TYr Gln ＝le Thr Ala Ser Ser ＝le Phe Arg Thr Leu Asn Met  
210  215  220  

9aC at9  

Asp Het  

225  

＜210＞ SE（⊇ 工Dl寸0 24  

＜211＞ LEl寸GTH：226  

＜212＞ TYpE：pRT  

＜213＞ ORGAN＝SM：Homo saplenS   

＜400＞ SE（⊇UEl寸CE：24   

CYS Glu ValGlu Pro CYS LYS Asn GIY GIY ＝le CYS Thr Asp Leu Va1  

1  5  10  15   

Ala Asn TYr Ser CYS Glu CYS Pro GIY Glu Phe Met GIY Arg Asn CYS  

20  25  30   

Gln TYr LYS CYS Ser GIY Pro Leu GIY ＝le Glu GIY GIY ＝le ＝le Ser  
35  40  45   

Asn Gln Gln ＝le Thr Ala Ser Ser Thr His Arg Ala Leu Phe GIY Leu  

50  55  60   

Gln LYS Trp TYr Pro TYr TYr Ala Arg Leu Asn LYS LYS GIY Leu ＝le  

65  70  75  80   

Asn Ala Trp Thr Ala Ala Glu Asn Asp Arg Trp Pro Trp ＝le Gln ＝le  
85  90  95   

Asn Leu Gln Arg LYS Met Arg ValThr GIY Val＝le Thr Gln GIY Ala  

lOO  lO5  110   

LYS Arg ＝le GIY Ser Pro Glu TYr ＝le LYS Ser TYr LYS ＝le Ala TYr  
l15  120  125   

Ser Asn Asp GIY LYS Thr Trp Ala Met TYr LYS ValLYS GIY Thr Asn  

130  135  140   

Glu Asp Met ValPhe Arg GIY Asn ＝le Asp Asn Asn Thr Pro TYr Ala  

145  150  155  160   

Asn Ser Phe Thr Pro Pro ＝le LYS Ala Gln TYr ValArg Leu TYr Pr0  

165  170  175   

Gln ValCYS Arg Arg His cYS Thr Leu Arg Met Glu Leu Leu GIY CYS  

180  185  190   

Glu Leu Ser GIY CYS Ser Glu Pro Leu GIY Met LYS Ser GIY His ＝le  

195  200  205   

Gln Asp TYr Gln ＝le Thr Ala Ser Ser ＝le Phe Arg Thr Leu Asn Met  
210  215  220  

Asp Het  

225   

576  

624  

672  

678   
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＜210＞ SE（⊇ 工Dl寸0 25  

＜211＞ LEl寸GTH：26  

＜212＞ TYpE：DNA  

＜213＞ ORGAN＝SM：Artificialsequence  

＜220＞ FEATURE：  

＜223＞ OTHER ＝NFORHAT＝ON：SYnthetic DNA   

＜400＞ SE（⊇UEl寸CE：25  

aaagatctaa cccgaacccc tgtgaa  

＜210＞ SE（⊇ 工Dl寸0 26  

＜211＞ LEl寸GTH：24  

＜212＞ TYpE：DNA  

＜213＞ ORGAN＝SM：Artificialsequence  

＜220＞ FEATURE：  

＜223＞ OTHER ＝NFORHAT＝ON：SYnthetic DNA   

＜400＞ SE（⊇UEl寸CE：26   

aactcgagca tttgtggatg tgcg  

26  

24  

1．Aproteinselectedfromthefbllowing（a）or（b）：  

（a）a protein comprising theamino acid sequence as  
ShowninSEQIDNO：180r24；  

（b）aproteinwhichcomprisestheaminoacidsequencヲaS  
Shownin SEQID NO：180r24having deletlOn，  
Substitutionoradditionofoneorseveralaminoacids，  
andhasdepositionactivltyOntOeXtraCellularmatrix．   

2．Aproteinselectedfromthefbllowing（a）or（b）：  

（a）aproteinconsistingoftheamino acid sequenceas  
ShowninSEQIDNO：6，8，10，12，180r24；  

（b）aproteinwhichconsistsoftheaminoacidsequenceas   
ShowpinSEQIDNO‥6，8，10，12，180r24having  
deletlOn，Substitution or addition of one or several  
aminoacids，andhasdepositionactivityontoextracel－  
1ularmatrix．   

3．Aproteinselectedfromthefbllowing（a）or（b）：  

（a）a protein comprising theamino acid sequence as  
ShowninSEQIDNO：14；  

（b）aproteinwhichcomprisestheaminoacidsequenc？aS  
ShowninSEQIDNO：14havingdeletion，SubstitutlOn  
Or addition ofone or severalamino acids，and has   
inhibitoryactivltyagalnStdepositionontoextracellular  
matrix．   

4．Ageneencodingaproteinselectedfromthefo1lowlng  
（a）or（b）：  

（a）a protein comprising theamino acid sequence as  
ShowninSEQIDNO：180r24；  

（b）aproteinwhichcomprisestheaminoacidsequencヲaS  
Shownin SEQID NO：180r24having deletlOn，  
Substitutionoradditionofoneorseveralaminoacids，  
andhasdepositionactivltyOntOeXtraCellularmatrix．   

5．Ageneencodingaproteinselectedfromthefo1lowlng  
（a）or（b）：  

（a）aproteinconsistingoftheamino acid sequenceas  
ShowninSEQIDNO：6，8，10，12，180r24；  

（b）aproteinwhichconsistsoftheaminoacidsequenceas   
ShowpinSEQIDNO‥6，8，10，12，180r24having  
deletlOn，Substitution or addition of one or several  
aminoacids，andhasdepositionactivltyOntOeXtraCel－  
1ularmatrix．   

6．Ageneencodingaproteinselectedfromthefo1lowlng  
（a）or（b）：  

（a）a protein comprising theamino acid sequence as  
ShowninSEQIDNO：14；  

（b）aproteinwhichcomprisestheaminoacidsequenc？aS  
ShowninSEQIDNO：14havingdeletion，SubstitutlOn  
Or addition ofone or severalamino acids，and has   
inhibitoryactivltyagalnStdepositionontoextracellular  
matrix．   

7．AgenecomprlSlngaDNAselectedfromthefo1lowlng  
（a）or（b）：  

（a）aDNAcomprisingthenucleotidesequenceasshown   
inSEQIDNO：170r23；  

（b）aDNAwhichhybridizestoaDNAcomprisin写a  
nucleotidesequencecomplementarytOaDNAconsISt－   
ingofthenucleotidesFquenCeaSShowninSEQID  
NO：170r23understnngentconditions，andencodes  
aproteinhavingdepositionactivityontoextracellular  
matrix．   

8．AgenecomprlSlngaDNAselectedfromthefo1lowlng  
（a）or（b）：  

（a）aDNAconsistingofthenucleotidesequenceasshown   
inSEQIDNO：5，7，9，11，170r23；  

（b）aDNAwhichhybridizesto aDNAconsistingofa  
nucleotidesequencecomplementarytOaDNAconsist－   
ingofthenucleotidesequenceチSShowninSEQID  
NO：5，7，9，11，170r23understnngentconditions，and  
encodesaproteinhavingdepositionactivltyOntOeXtra－  
cellularmatrix．   

9．AgenecomprlSlngaDNAselectedfromthefo1lowlng  
（a）or（b）：  

（a）aDNAcomprisingthenucleotidesequenceasshown   
inSEQIDNO：13；   
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（b）aDNAwhichhybridizestoaDNAcomprisin苧a  
nucleotidesequencecomplementarytOaDNAconsISt－   
ingofthenucleotide sequenceas showninSEQID  
NO：13under stnngent conditions，and encodes a  
PrOtein havinginhibitory activityagainst deposition  
onto extracellularmatrix．  

10．Arecombinantvectorcompnslngthegeneaccording  
toanyoneofclaims4to9．  

11．Atransformant COmPrlSlng the recombinant vector  
accordingtoclaimlO．  
12．AmethodofproducingapartialfragmentofDel－1  

PrOteln，COmPnSlngCultunngthetransfbrmantaccordingto  
ClaimllandcollectlngthepartialfragmentofDel－1protein  
fromtheresultant culture．  

13．Amethodofidentifyingasiteinextracellularmatrix  
atwhichtheproteinaccordingtoanyoneofclaimslto3  
deposits，COmPnSlngreaCtlngSaidproteinwithextracellular  
matrix．  

14．A reagent fbridentifying a site of depositionin  
extracellularmatnx，COmPnSlngtheproteinaccordingtoany  
one ofclaimslto3．  

15．Afusionproteincomposedoftheproteinaccordingto  
anyoneofclaimslto31inkedtoamoleculeofinterestto  
beexpressed．  

16．Adrugdeliverysystemcompnslngthefusionprotein  
accordingtoclaim15．  
17．Ageneencodingafusionproteln，Whereinthegene  

accordingtoanyoneofclaims4to9islinkedtoagene  
encodingamoleculeofinteresttobeexpressed．  

18．Arecombinantvectorcompnslngthegeneaccording  
to claim17．  

19．Atransformant comprlSlng the recombinant vector  
accordingtoclaim18．   

20．Amethodofproducingafusionproteincomposedof  
apartialfragmentofDel－1proteinandamoleculeofinterest  
to be expressed，COmPnSlng Cultunng the transformant  
accordingtoclaim19andcollectlngthefusionproteinfrom  
theresultant culture．   
21．Amethodofrecovenngamoleculeofinterest，COm－  

PnSlngallowlngthefusionproteinaccordingtoclaim15to  
depositontoextracellularmatrixandcollectlngthemolecule  
ofinterest．  

22．AmethodofallowlngamOleculeofinteresttodeposlt，  
COmPrlSlngthefo1lowlngStePS：   

（a）astepofproducingafusionproteincomposedofthe  
molecule ofinterest to be expressed and a partial  
fragmentofDel－1proteinbycultunngthetransformant  
accordingtoclaim19；and  

（b）astepofallowi？gthefusionproteintodepositonto  
extracellularmatrlX．   

23．AmethodofrecoverlngamOleculeofinterest，COm－  
PnSlngthefo1lowlngStePS：  

（a）astepofproducingafusionproteincomposedofthe  
molecule ofinterest to be expressed and a partial  
fragmentofDel－1proteinbycultunngthetransformant  
accordingtoclaim19；  

（b）astepofallowi？gthefusionproteintodepositonto  
extracellularmatrlX；and   

（c）astepofcuttingofftheproteinofinterestfromthe  
fusionproteintotherebycollectthemoleculeofinter－  
est．   

24．Amethodofregulatingdepositionactivityontoextra－  
CellularmatrlX，COmPrlSlngreaCtlngafragmentwithinthe  
aminoacidsequenceチSShowninSEQIDNO‥2comprising  
an active center reglOn and a positive regulation reglOn  
and／orafragmentwithintheaminoacidsequenceasshown  
inSEQIDNO‥2comprisinganactivecenterreg享Onanda  
negativeregulationreglOnWithextracellularmatnx．   
25．Themethodaccordingtoclaim24，Whereintheamino  

acidsequenceoftheactivecenterregionisasshowninSEQ  
ID N（）：4．   

26．Themethodaccordingtoclaim24，Whereintheamino  
acidsequenceofthepositiveregulationreglOnisasshown  
inSEQIDNO：20．   

27．Themethodaccordingtoclaim24，Whereintheamino  
acidsequenceofthenegativeregulationreglOnisasshown  
inSEQIDNO：22．  

＊  ＊  ＊  ＊  ＊   
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