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(54) Title: BONE MORPHOGENIC PROTEIN BINDING PEPTIDE

107
SEQID No 1:

126

Cys-Arg-Ser-Thr-Val-Arg-Met-Ser-Ala-Glu-GIn-Val-Gin-Asn-Val-Trp-Val-Arg-Cys F G
SEQ IDNo 2. TGC-AGA-AGC-ACC-GTG-CGG-ATG-TCT-GCT-GAA-CAG-GTG-CAG-AAC-GTG-TGG-GTT-CGC-TGC [ . 1/4
cystatin homology region
leader sequence 8MP-2 homology region
(1) MAMKMLVIFVLGMNHWTCTGFPVYDYDPASLKEALSASVAKVNSQSLSPYLFRAFRSSVKRVNALDEDSLTMOLE (75)
cystatin homology region

TGF-§ receptor I homology region

(76) FRIQETTCRRESEADPATCOFQRGYHVPVAVCRSTVRMSAEQVQNVWVRCHWSSSSGSSSSEEMFFGDILGSSTS (150)

(151) RNSYLLGLTPDRSRGEPLYEPSREMRRNFPLGNRRYSNPWPRARVNPGFE (200) SEQ ID No 5

(57) Abstract: A cyclized peptide designated BMP Binding Peptide (BBP) is a synthetic peptide that avidly binds thBMP-2, as
do endogenous forms of BBP, and sequence conservation between species results in a variety of useful BBP compositions. BBP
increases the over-all osteogenic activity of thBMP- 2, increases the rate at which thBMP-2 induces bone formation, and BBP in-
duces calcification alone. Compositions and substrates including BBP, and methods of using BBP are useful in therapeutic, diag-

nostic and clinical applications requiring calcification and osteogenesis.
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A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AB1K 38/10 (2009.01)
USPC - 514/13, 424/93.7, 530/326

According to International Patent Classification (IPC) or to both national classification and IPC
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Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
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Search Terms Used: bone morphogenetic protein, BMP binding peptide, sequence, amino acid, peptide, TGF-beta receptor, nucleic acid,
osteogenesis, calcification, cystatin, composition, conservative, semi-conservative, synthesized peptide, demineralized bone matrix
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A Behnam et al., "BMP binding peptide: A BMP-2 enhancing factor deduced from the sequence of | 1-17, 19, 21
native bovine bone morphogenetic protein/non-collagenous protein”, Journal of Orthopaedic
Research, Volume 23(1): 175-180 (2005) - p. 177, col. 2, para 1, Fig. 2; p.179, col. 2; p.178,
col. 1, para 1; p.178, col. 1, para 1

A US 2007/0056050 A1 (Clokie et al.) 08 March 2007 (08.03.2007) - para [0024] . . 1-17,19, 21
A Hu et al., "Isolation and Molecular Cloning of a Novel Bone Phosphoprotein Related in 1-17,19, 21

Sequence to the Cystatin Family of Thiol Protease Inhibitors”, Journal of Biological Chemistry,
271(22): 431-436 (1995)
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(1996)
A US 5,981,483 A (Dennis et al.) 09 November 1999 (09.11.1999) 1-17,19,21
A US 2007/0065415 A1 (Kleinsek et al.) 22 March 2007 (22.03.2007) 1-17,19, 21
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*  Special categories of cited documents: “T” later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance . the principle or theory underlying the invention
“E” earlier application or patent but published on or after the international “X” document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to invelve an inventive
“L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone

:“egi;or::;gz“g; ;hecli)gg(l;;:atlon date of another citation or other “Y” document of particular relevance; the claimed invention cannot be

pe pe . L considered to involve an inventive step when the document is

“O” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P”  document published prior to the international filing date butlater than  «g»  4ocyment member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
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Name and mailing address of the ISA/US Authorized officer:
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. l:] Claims Nos.:

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

3. l:] Claims Nos.:

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

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

-—-see extra sheet---

1. I:I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims. '

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
' additional fees.

3. D 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. g No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-22 restricted to SEQ ID NO:11 (namely claims 1-17, 19 and 21).

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

l:] No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2007)
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Continuation of Box No. Ill, Observations where unity of invention is lacking:

Group | and Il Claims 1-22 are directed to a peptide. The first named invention herein corresponds to Group | and is restricted to those
claims specific for SEQ ID NO:11. An additional search fee is required for claims designating SEQ ID NO:13.

Group |l Claims 23 is directed to a peptide comprising the amino acid sequence of SEQ ID No: 23.

Group IV Claim 24 is directed to a peptide comprising the amino acid sequence of SEQ ID No: 25.

Group V Claim 25 is directed to a peptide comprising the amino acid sequence of SEQ ID No: 27.

There is no special technical feature shared by the Groups based on the amino acid sequences of the claimed inventions. The amino
acid sequences represented by the unique sequences designated SEQ ID NOs: 11, 13, 23, 25 and 27 do not relate to a single general

inventive concept because, under PCT Rule 13.2, the different polypeptides represented by the sequences are not common to one
another but are different because they are composed of unique amino acid sequences.

Form PCT/ISA/210 (extra sheet) (April 2007)
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