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Sequence ID No: 1
The full NELL-I buman sequence

1

61
121
131
241
301
361
421
481
541
601
661
721
781
841
801
861
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
162L
1681
1741
1801
1861
1921
1881
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2841

tageaagtit
ctagettegy
ttagttbgtgt
gacctteaga
cagagtgtetyg
atccatgeag
ttcaccattt
cgagaactgy
tatcactaca
ggacaatgge
tgtaacagga
aatttatgge
gggaagatca
tgcccaacct
ttggccaaga
tgteattagtyg
gtagatggty
atgtcctgic
tgetgtaagg
cggattttea
atgtgtecte
cgtgtctgta
tgcaaaaact
ggagactcty
gecaatacty
attegtgtoy
tgtgatgaga
ggctacgtoy
ggaacgtgty
gagaaagata
gttaacctge
tattecactgh
tgttggaacg
gggcceccecteoet
tggacctiga
cgacggacag
gacaccagag
gacaatibgga
ccacteactt
cocegebgty
tgoctggaca
cectgracaa
cttcaaaata
tccaacgtga
accacagata
cctaccactt
agtcaatggt
tttgcaaata
tgtgtactaa
atcaaattct

gycggcteca
tgeccoectge
ggtteotgtgt
tggatatogt
gaatgcacaa
ctoctcatgt
tggocactgt
agcacagcta
tacacaatgg
acaaggbitgc
tttatgagey
ttggccageg
tctttatgoeo
gcagtgattt
tgactgeaaa
ayaagacthyg
accattgcag
cccectckeaa
tetgoogace
ccaagagctyg
ctttgaacty
gaggtcataa
ggaatacaaa
cctactgtga
tgtgtgﬁcaa
atgacticte
atgccatety
ggaacgggac
tugctecocaa
ttgatgaaty
cagggtagta
ceggggagte
attctgeoctg
getetggtyga
aagaagacag
cttgtgatiyg
tcacaagtca
cecatagety
goecocaactt
tcaghtgaccc
goctatggtgt
coetgtaaatg
attgaagtat
ttaaggatag
attgccaaag
tgctecattet
tgttaaaaga
catttazatg
ccataataga
anaataaagt

(52)

SEQUENCE LISTING
NELL-1 cDNA

agceaggege
taggcgggga
gtgcactgeoc
caccygagceth
tgccagoaaa
gagtgagaaa
acagcagaag
ttttgaactg
gaagccaagg
actgtcagtt
tgtgatagac
caaccaaaag
gaatggatat
cttaagectyg
actaaattat
traagtgagt
gaactgcact
ttgeoteceooca
aaaatgtatce
tocgggaatgc
ctcagaaaag
cttttgtgeca
agctacttgt
agatattgat
coetiectgyy
ttgtacagaa
caccaacact
catctgcaga
caaatgtgtc
ttcagaggga
ccactagtgagy
ctoatatitgac
catcaaccty
ctgtcctcat
gtgttetgte
ccagaatcca
atgtttagac
teageagtyt
gagebgtgay
ctgcctaget
ttcacggectt
caagaatgga
ttacagtgga
gaatcgytag
tttcecacctyg
tgctaaccta
agttitceoogt
atctecatggt
gagagactca
tgeetgthgt

ygecteaggat
cectegagag
aggacagtyy
gaccttgtga
gecatttittat
ttaattcagc
ccatccactt
gagagcactyg
acagaggoac
agcgocteto
cctcecagata
catggcttat
ataacacagt
gtgcaaggaa
gragagacaa
ggactgcetet
tgcaaaagty
gacteocctoc
tatggaggaa
cgaggtggay
gaktcacatte
gaaggaccta
gaghbgcaaga
gagbgtgcag
ttaktateget
cacgatgaat
gteocagggac
gctttetgtyg
tgtecatetyg
atcattgagt
tgcagaaocy
attgatgaat
geagagggtt
graggggggc
tgcteoctgea
agtgctgace
caaaatggtc
cggbgtetgy
tatacagciha
gataacatca
agtggotcag
agagtctgtt
cteaacgcay
tttggttttt
aggacggtgt
gtctaggtga
gttgtaaate
aaatggttga
gotectttta
gactttt
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ceaggeteat
cgatgeogat
tgggctitgg
acaccaccct
ttcaagacat
tgttecagaa
caggagtgat
gecetgagaga
ttecttaceyg
atctectget
ccaaccttee
tcaasagggat
gtccaaatct
taatggattt
gacttagtca
atcgagatea
gtoccgtagga
cagtacacat
aagticttgc
ttttagtaaa
ttectgagaa
aatgtggtga
gtogttacat
ctaagatgca
gtgactgtgt
gtggeagegyg
acagcktygcac
aagagggcty
gattcacagg
gocacaacca
gtttcecatga
gtgccttaag
ttgactgtet
tgaagcacaa
aggatggcas
tattctgtty
acaagctgta
aaggagaggt
tottagaagy
cctatgacat
tgtggacgat
gttetgtgga
aagaatggac
ttgtttgttt
ttecggaggtt
cctacagtge
atgtticecct
tgtattttht
tttattttgt

tkgettacac
ggatitkbgatt
gatggaccet
tggagttgct
agaaagagag
caagagtgaa
actgtecatt
tgagattogy
catggcagat
ccatgtcgac
ceeaggaate
catccaagat
aaatcacact
acaagadgctt
attggaaaac
agactettuy
atgoocgaagy
tgctggecag
agaaggccag
aattacagaa
tragtgetge
aaactcagag
ctetgtecay
ttactgteat
cocaggatac
coagcacaac
ctgeaaacog
cagatacyggt
aagccactge
ttcoogetge
cgatgggace
aactcacacc
ctgcooetet
tggccaggty
gatattctge
cocagaatght
tcgaagtgga
agattgetog
ggaatgttut
cagaasaact
ggotggatet
ttttgagigt
gaaatgacca
tgtttitttta
gecttttgga
cgtgcattta
tatcagatca
gggtttattt
tgatttatgg
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Sequence 1D No: 2

(53)

Genebank acession number U57523

1

61
121
18l
241
301
361
421
481
541
601
661
721
781
841
961
961
1021
1081
1141
1201
13261
1321
1381
1441
1501
1561
1621
1681

k1 4 BB

gatcagtgcht
gaaaactecag
atctctgted
gcaktactgt
tgteccagga
cggocagoac
cacctgcaaa
ctgeagatac
aggaagecac
ccatkbcecge
tgacgabgygg
aagaactcac
tetctgocee
caatggocag
taagatattc
ttgcccagaa
gtatcgaagt
ggtagattge
aggggaatgt
catcagaaza
atggetggat
gatttbgagt
acgaaatgac
tttgbitttt
tgccttbtyg
ccgtgeattt
ttatcagatc
ggtttatttt
atttatggat

Bk 7HA

gocygtgbctyg
agtgcaaaaa
aggggagact
catgcecaata
Cacatteghby
aactgtgaty
cogggetacg
ggtggaacgt
tgcygagaaag
tgcgttaace
acctattcac
acctgtigga
tgtgggeoct
gtgtggacct
tgeocgacgga
tgtgacacca
ggagacaatt
tyggecactca
tgtecceget
actbgeetgy
ctecctgeac
gtcttcaaaa
catecaacgt
taaccacaga
acctaccact
aagtcagtogy
atbbgeaaat
ctgtactaac
caaatintasa

tagaggtcat
ctggaataca
ctgectactyg
ctgtgtgtgt
tgogatgactt
agaatgccat
tggggaacgg
gkgtggetee
atattgatga
tgecagggty
tgtocgggga
acgattctge
cohgotctbag
tgaaagaaga
cagectbgtga
gagtcacaay
ggacccatag
cttgcceccaa
gtgtcagtaga
acagtatggt
aacctgtaaa
taattgaagt
gattaaggat
taattgeccaa
ttgrtecatte
ttgttaasag
acatttaasat
atastagaga
aataaagttyg

B2 1 A8

I,

14

17
B8 (Rig)

20

R VR IR S W
PRI

%

[ 2=

23

aacttttgtg
aaagctactt
tgaagatatt
caacctbtocot
ctecttgtaca
ctgoaccaac
gaccatctge
caacaaatgh
atgttcagag
geaccactgt
gtoctgtatt
ctgratcaac
tgactgiboot
caggigttet
ttgceccagaat
tecaatgttta
ctgtcagecag
ctbgagetgt
ccoctgocta
gtitocacggco
tgcaagaaty
atttacagtg
aggaatcggt
agtttcocace
ttgctaacct
aagttbcoeg
gatntcatgg
gagantnage
cetgtigtgn

googan

i1 A
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cagaaggacc
gtgagtgcaa
gatgagtgtg
gagttatatc
gaacacgatg
actgtecagg
agagcetttet
gtctgteccat
ggaatcattg
gagtgcagaa
gacattgatg
ctggcagggg
catgaagggg
gtctgetect
ceaagtgoty
gaccaaaatg
tgtegygtgte
gagtatacag
getgataaca
ttagbggete
gaagagtety
gactcaacge
agtttggtit
tgaggacggh
agtttaggtyg
cgttgtaaat
taaatbtgttge
tocecttttatt

ad

taaatgtggt
gagtggttac
cagotaagat
getghgackyg
aatgtggeag
gacacagctyg
gtgaagaggy
ctggattcac
aghbgocacas
goggttteca
aatgtgeett
gttttgactg
ggctgaagea
graagyatgy
acctattctg
gtcacaagct
tggaaggaga
ctatcttaga
toacctatga
agtgteggacg
ttgttctgtg
agaagaatgg
ttttgtitgt
gtttogaggt
acctacagtyg
catgtttece
tgtatttttt
tattttgitg
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INTERNATIONAL SEARCH REPORT fmernationsl application No-
PCT/US03/29281
A. . CLASSIFICATION OF SUBTECT MATTER
1PC(T) : CI2N 15/63
UsCL ;4350455

According to Internationaf Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

U.5. 1 4357458

Miniamm documentation searched (classification system followed by classification symbols)

i}

Decumentatien searched other than minimum documensation to the exfent that sach docaments are included in the fields searched

STN/WEST

Electronic daia rase consulted daring the international search (bame of data base and, where practicsble, search terms used)

€.  DOCUMENTS CONSIDERED TQ BE RELEVANT

Category * Citation of document, with indication, where

appropriate, of the relevant passages Relevant to clatm No.

expression level,' abstract, WO 2001024321,

X Database WPIDS on 5TN, No 2003-300143, TING, K. 'Screening for an agent that alters 14
bane mineralization, useful for facilitating hone caleification or repair, comprises contacting
2 cell containing NELL_1 geen with a test agent and detecting change in NELL-1 gene

X Database CAPLUS ¢n STN, NO. 2000:15500, KIM D. et al, NELL-I enhances 1-4
niineralization in fetal calvarial osteablastic cells, abstract, Surgical Forum, 1999.

D Farther decuments are listed in the continuation of Box C.

|:l See patent family annex.

3 Specisl categaries of eitat docummms:

“A"  doeiment deiliing the general staty of the art which is not considered 10 be
of particular rlevasce

“E*  eardier applicalion O patent published o ar afler the international fiing daic

“L”  decameot whith may tirow doutts oo priotity claim(s) or which is vited to
eatzblish the publication date of anvier citation or other special reason (as
specified)

“Q"  docsment refersiag o an oral disclosare, use, exhibilion or other means

“p*  document published prior to the Internatlonsl Ring date’ but later than the
priority date claimed

“T later gocumem published afier the iammations] Ming date or priaclty
ttate and ot in condlict wAik the epplication but cited 15 understand the
principle or theory underfying the invention

b4l tocument of particular relevance; the claimed Inventlon cannot be
cousidered novel or canrot be cousidered to invalve xu ipverntive siep
when e document is taken aione

-y ficcument nf panicular relevancc, the caimed invemion cannot be
igered o involve an ive sicp when the document is
combined whb ons or mors ather such Socuavents, sush combination
being obvions 10 & person skifled in the ant

A documens member of the sams patent family

Date of the actual completion of the international search

29 September 2004 (22.09.2004)

Date of mailing of amernanonal search report

Name and mziling address of the [SA/US
Mail Swop PCT, Attm: ISAIUS
Commissioner for Patents
B.0. Box 1450
Alexandria, Virgini 22313-1450

Facsimile Mo, (T03) 305-3230

Authorized officer
Richard Schnizer,
Telephone No.

Form PCT/SA/210 {second sheet} (July 1998)
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INTERNATIONAL SEARCH REPORT Internaional appitcation No.
PCT/US03/29281

Box I Observations where certain claims were found unsearchahle {Continuation of Yem 1 of first shget)
This internztional repott has aot been established in respect of certain claims under Article {(Z)a} for the following rezsons:

1. l:] Claim Nos.:
‘ hecause they relate to subject matter yot required 1o be searched by this Authority, namely:

2. D Claim Nos.:

because they relate 1 parts of the international applicatinn that do not comply with the preseribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3 l___] Claim Nos.:

because they are dependent claims and are not drafted in accordance with the second and thirt sentences of Rule 6.4¢a).

Box II Observations where unity of invention is lacking (Contintation of Item 2 of first sheet)

This International Searching Autherity found multipls inventions in this intemational application, as follows:
Please See Continuation Sheet

As all required additional search fees were timely paid by the applicant, tiis international search report covers all
searchable claims,

As all searchable claims could be searched without effort fustifving an additionai fee, this Autherity did not invite
payment of any additiona) fee.

HREEEN

As only some of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claims Nos.:

4. }E No required additfonal search fees were timely paid by the applicant. Consequently, this international search repaort is
restricted to, the invention first mentioned in the claims; it is cavered by claims Nos.: 1,3,6 and 7

Bemark on Froiest I:, The additional search fees were accompanied by the appticant’s pratest.
D No pratest sccompanied the payment of additional search fees,

Form PCT/ISA/210 (countinuation of first sheet(1)) (uly 1998)



r

(62) JP 2006-512292 A 2006.4.13

PCT/US05/20281
INTEENATIONAL SEARCH REPORT

BOX II. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING .
This appiication contains the following invertions or groups of inventions which are not so linked as to form a single general inventive
cancept under PCT Rule 13.1. In order for all inventions 10 be examined, the appropriate additional examination fees must be paid.

Group 1, claimis) 1,3,6, and 7, partially, drawn to methods of increasing the expression or activity of Nell-1 by transfecting a cell with
an exogenous nucleic acid expressing Nell-1.

Group 2, claimis) 1,3,6, and 7, partially, drawn to methods of increasing the activity of Nell-1 by delivering to a cell an exogencus Neall-
1 protein.

Group 3, cladm(s) 1,2,4, and 3, pattlally, dravm 1o methods of decreasing Nell-I expression or activity by use of anti-Nell-1 aniisense,
ribozyme, or RNAL

Greup 4, claim(sy 1,2,4, and 5, partially, drawn to methods of decreasing Nell-} expression or activity by use of Nell-1-specific catalytic
DNA.

Group 5, claim(s) 1,2,4, and 3, partiatly, drawn to methads of decreasing Nell-I expression or activity by use of anti-Nell-{ intrabodies.

Group 6, claim(s) 1,2,4, and 3, partially, drawn to methods of decreasing Nell-1 expression or activity by knocking out Nell-1 in target
cells.

Group 7, claims 23-25, partially, drawn to metheds of increasing Nell-1 expression by increasing expression or activity of Msx2.

Group 8, claims 23-25, partially, drawn to metheds of increasing Nell-1 expression by increasing expression or activiiy of Cbfal

Group 9, clabws 23-25, partially, drawn ta methods of decreasing Nell-1 expression by decreasing expression or activity of Msx2,
Group 101, claims 23-23, partially, drawn to ethnds of decreasing Neli-1 expression by decreasing expression or activity of Chfal
Group 112, claims 8-22 and 26-40, drawn to methods of screening for modulators of Nell-1 expression.

Group 12, claim 41, partially, drawn to a pharmaceutical eomposition comprising a nucleic acid encoding & Nell-1 pratein.

Group 13, claim 41, partially, drawn te a pharmaceutical composition comprising a Neli-1 protein.

Grovj 14, ciaim 41, partiaily, drawn to a pharmaceuttcal compasition comprising an agent that altersa expression or activity of a Nell-1
protein,

The inventions [isted as Groups 1-14 do not relate 10 2 single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they fack the same or cerresponding special techpical features for the following reasons:

Claim 1 is dravin to a method of modulating ealvarial osteoblast differentiation and mineralization comprising altesing expression or
activity of Nell-1, wherein ircreased expression or activity of Nell-1 increases osteoblast differentiation or mineralization. However,
Kim et al (Surgical Rorum (1999) 50: 59%-601 taught that causing overexpression of Nell-1 in either primary rat calvarial cells or
MC3T3 cells resulted in an increase in mineratization. See abstract. Thus claim 1 is anticipated by the prior art, and the technical
feature linking the inventions caunot be a special technical feature wnder PCT Rule 13,2, Also note that (he expression vector of Kin also
anticipates the first and third embodiments of claim 41, i.e. inventions 12 and 14, Further note that Zhang et al {Surpical Forum {2001)
52: 376-578) tanght chat Nell-1 overexpression in transgenmic mice caused craniosynostosis in the calvarium. As such, the iaventions have

heen restricted as shown above, and the special technical featare of each invention is deemed 10 be a5 stated above i the deseription of
the vatious iziventions.

Form PCT/ISAS210 (second sheet) {July 1998)
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