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INTERNATIONAL SEARCH REPORT International application No.

PCT/LS 11727242

A. CLASSIFICATICN OF SUBJECT MATTER
IPC(8) - C12Q 1/68; GO1N 33/53 (2011.01)
USPC - 435/6, 7.1
According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification systemn followed by classification symbols)
USPC: 4356, 7.1

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC: 435/8, 7.1 (taxt search)

Electronic data base consulted during the international search (name of data base and, where precticable, search terms vsed)

Elsctronic data bases: PUBWEST (PGPB, UPST, EPAB, JPAB); Google Scholar

Searsh terms: Oslecarthritis, biormarkar, monocyte chemoatiractant proteln 1 (MCP-1), intarlsukin 8 {IL-B), expression profila, single
nucleotide polymornphism {SNP), diagnose, stage, monitor

C. DOCUMENTS CONSIDERED TG BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

BONDESON, J. et al. Tha role of synovial macrophages and macrophage-produced cytokines
in driving aggrecanases, matrix metalloproteinasas, and other destructive and inflammatory
responsas in ostecarthritis. Arttwitis Res Ther. 19 December 2006, Vol 8, No 6, R187, pagas 1-
12: Especially abstract, pg 2 right col para 3, pg 3 right col para 4, pg 4 left col para 1 and right
<ol para 2, pg 5 table 2.

1-3, 5, 13and 14

=< | =

6,12and 15

-

HEGEMARNN, N. et al. Biomarkers of joint tissua metabolism in canine osteparthritic and ]
arthritic joint disordars. Ostecarthritis Cartilage. September 2002, Vol 10, No 9, Pages 714-721:
Abstract only
US 7,662,573 B2 {LING et al.) 16 February 2010 {16.02.2010). Especially col 45 tables 2and | 12
3,00l 79In 17 fo col 8, 1n 26,

LOTZ, M. et al. Cartilage and Joint Inflammation. Regulation of IL-8 sxpression by human 15
articular chondrocytes. J Immunol. 15 January 1892, Vol 148, No 2, Pages 466-473: Espedially
abstract, pg 467 left col para 3.

|

[] Further documents are listed in the continuation of Box €.

*  Bpecial categories of cited documents:

later document published after the international filing date orgﬁoﬂtﬁ

“A”  document defiming the general state of the art which is not considered date and not in conflict with the application but cited to
te be of particular relevance the principle or theory underlying the invention
“E"  carlier application or patent but published on or after the intetnational “X*  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannnt be considered to involve an inventive
“L*  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the gublication date of gnother citation or ather “Y"” document of particular relevance; the claimed invention cannot be
special reason (5_5 specified) . - considered fo nvolve an inventive step when the document is
“0" document referring to an oral disclosure, use, exhibition or other combined with one or more gther such documents, such combination
means being obvious o & person skilled in the ant
“F"  document published prior 1o the imternational filing date but later than < g» i
b moﬁtyp"dm o B &"  document member of the same patent family

Date of the actual completion of the international search
13 July 2011 (13.07.2011)

Date of mailing of the international search report

7 JUL 2011

Name and mgiling address of the ISA/US

Mail Stop PCT, Atin: ISAUS, Commissioner for Patents
|P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No.  574-273-3201

Authorized officer:
Lee W. Young

PCT Helpdask: 571.272-4300
PCT OSP: 5T1-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US 11/27242

BoxNo.1I  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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

1 D Claims Nos.:
because they relate 1o subject matter not required to be searched by this Authority, namely:

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

3. I:l Claims Nos.:
b they are dependent claims and arc not drafied in accordance with the second and third sentences of Rule 6.4(a).

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

This International Searching Authority found multiple inventions in this international application, as follows:
This application contains the following ventions or groups of inventions which are not so linked as to from a single general Inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination faes must ba paid.

Group I+: Claims 1-15, drawn to a method for diagnosing, staging, or monitoring ostecarthritls In a subject, whare the first named
invention will be searched and Includes a search for MCP1 ard IL6 (j.e. claims 4-3, 5, 6, and 12-15, limited to MCP1 and ILB).
Applicant may have additional blomarkars searched for an additional search fee per marker. .
Group Ii+: Claims 16-19, drawn to an OA biomarker axpression profile, where the first invention is drawn to Applicant's cholce of two
biemarkers. Applicant may have additional biomarkers ssarched for an additional search fee per marker.

Group [11+: Clalms 20-27, drawn lo a diagnostic reagent for osteoarthritis and a kit, where tha first invention is drawn to Applicant's
choice of twe biomarkers. Applicant may have additional blomarkers searched for an additionsl search fee per marier.
et me e e —GoONtinUed on Extra Sheet———m7M8M ——-

1, D 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 Aathority did not invite payment of
additional fees. _

3. D As only some of the required additicnal 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 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.:
Claims 1-3, 5, 6, and 12-15, limited to MCP1 and IL8 -

Remark on Protest D The additional scarch fecs were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee. .
D The additional search fees were accompanicd by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation,
I:I No protest accompanied the payment of additional scarch fees.
Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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Continuation of Box 11 {Lack of Unity of Inventlon)

Group IV+; Claims 28-38, drawn to a method for identifying a candidate substance as a therapeutic agent for freating osteoarthritis,
where tha first invention is drawn to Applicant's choice of two biomarkears. Applicant may have additional biomarkers searched for an
atditional search fea per marker.

Group V+: Claims 38-49, drawn to @ mathod for monitoring the effect of a treatmant of ostacarthritig in a subject, whera the first
invention is drawn to Applicant’s cholce of two biomarkers. Applicant may have additional biomarkers searched for an additional search
fea par marksr..

The groups listed sbove do not relate to a single ganeral invantive concept under PCT Rule 13.1 because under PCT Rule 13.2, they
lack the same or comesponding speclal technical features for the following reasons.

The special technical faature of Group | is a method for diagnosing, stagmg or monitoring ostaoarthmls in a subject.

The spectal technical feature of Group Il is an OA biomarker expression profile,

The special technical faature of Group |l s & diagnostic reagent for ostecarthitis,

The special technical faatum of Group IV is a mathod for idanﬁfylng & Gandidate substance as a therapeutic agent for treating
ostecarthritis.

The special technical featurs of Group V' is @ methed for monitoring the effect of a treatment of ostacarthritis in a subject.

Each of the spacias of Groups |-V Is drawn to a different biomarker. The biomarkers do not relate to a single inventive concept becausa
thay hava different structure and function.

The inventions of Groups |+ share the technical feature of ctalm 1. Howaevar, this is not an improvermaent gver the prior art, Bondesen
("Tha role of synovial macrophages and macrophage-produced cytokines in driving aggrecanases, matrix metalloproteinases, and other
dastructive and Inflammatory responses in osteoarthritis™Arthritie Research & Therapy 2006, 8:R187) teaches a method for diagnosing,
staging, or monltoring osteoarthritis in a subject comprising:

measuring fn a biologlcal sampla from the subject (pg 2, last para: "OA synovial specimens ware obtained from 19 patiants undergoing
knae or hip replacement surgery™) the level of expression of at least two polypeptldes salectad from the group consisting of: MCP, IL8,
KC, MMPZ, MMP3, MMPS,IL6, MMPI, RANTES, IL'B, Apdlipoprotein Al, Apclipoprotein E, DCN, CILP and COMP,and fragments of any
thereof, and any comblnation thereof (pg 3, last para to pg 4 para 1: exprassion of MCP1 and ILB), whanein the expression levels of the
of loast two polypeptides or fragments theraof in the biclogical sample provide a sample proteln expression profile indicative of the
prasance or absence, degree, saverily, typa or stape of ostecarthritis in the subject {pg 4, col 2, para 2; OA synovial call cultures
spontaneously secrete MCP1 and ILB) .

The inventions of Groups |1+ share the technical feature of ciaim 16. However, this is ot an impravement aver the prior art. Bondeson
teaches an OA biomarker expression profik comprising polypeptide expression level Information for two or more polypeptides selected
from the group conslsting of: MCP, IL8, KC, MMP2, MMP3, IL6, MMP1, RANTES, MMP®, ILIB, Apolipopratain Al, Apolipoprotain E,
DCN, CILP and COMP and fragments of any theraof, and any combination thereof {pg 3, last para to pg 4 para 1: expression of MCP1
and ILB; pg 4, col 2, para 2; OA synovial cell cultures spontaneously secrete MCP1 and IL8), obtained from a biological sample from a
subject suspactad of having ostacarthritls (pg 2, last para: "OA synovial epecimens were obtained from 18 patients undergoing knee or
hip raplacement surgery™.}

The inventions of Groups ill+ share the technical festure of claim 20, However, this Is not an Improvement over the prior art. Bondesaon
teaches a diagnostic reagent for ostecarthiitis comprising two or more antibodles agalnst any two or mora OA biomarkers ar fragments
therect selected from the group consisting of: MCP 1, IL8, KC, MMP2, MMP3, ILE, MMPI, RANTES, MMPS, ILIB, Apclipoprotein A),
Apalipopratain E, DCN, CILF and COMP and fragments of any thereof (pg 3, last para; ELISA detection of MCP1 and ILB).

The inventions of Groups v+ share the technical feature of claim 28. However, this Is not an iImprovarrant over the prior art. Millet (WO
2006/138646) teachas a mathod for identifying a candidate substance as a therapeutic agent for treating osteoarthritis, comprising:

&) ndministering the candidate substanca to a subject dlagnosed with spontanecus ostecarthritis;

b) measuring the exprassicn level of two or more OA polypeptides in a biological sampla from the subject; and

¢} selecting the candidate substance as a candidata therapeutic agent for traating ostecarthritis If the expression lavel of each of tha
wo or more QA polypaptides in the biclogical sample is lower than or equal 1o the exprassion lavel for the salectad two or more OA
polypaptides in a biclogicalsample from a control subject not administered the test substance (claims 36 and 37, wherein the "system™
is an "animal”).

Millet does not teach that the OA polypepfides are MCP and IL8. However, such would have been cbvious to cbtain the Inventon aa
claimed because Bondeson teaches that OA synovial cell cultures sportansously sacrete MCP1 and ILB {py 4, ol 2, para 2) but that
CD14 immunodapletion of macrophages reduces the exprassion of MCP1 and ILB along with other inflammatory and destructive
responsas are dependent largely on macrophages (absiract). Accordingly, one skilled in the art would have found it obvious o practice
the method of Millet using the biomarkers of Bendeson In order to tast compounds that modulate the expression of biomarkers known to
coentributa to the inflammatory and destructive respanses in OA.

= COMtINUGG 0N NEXE page
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The inventions of Groups V+ share the techhical feature of claim 38. However, this is not an improvement over the prior art. Liew (US
2004/0209275) teaches a mathod for monitoring the effact of a treatment of osteoarthritis in a subject comprising:

a} obtalning a first OA biomarker expression profile comprising ing the exprassion level of two or mora DA polypeptides In &
first biclogical sample cbtained from the subject before the ostecarthritls treatment is administered to the subject;

b) obtaining a sacond OA blomarker expression profils comprising measuring the expression level of the two or mare OA polypeptides
selectad in (a), in a second biological sample obtained from the subject after or
while the ostecarthritls treatment is administered to the subject; and

¢) comparing the first OA biomarker expression profile with the second OA biomarker exprassion proflla, wherein if the expression lavet
of sach of the two or more selected OA polypeptides in the first OA biemarker expression profile is lowar than or equal to the expression
level for the selacted two or mofe OA polypeptides in the second biolegical sample from the subjedt is indicative of a therapeutic effect of
the ostecarthritis traatment in the subject {claim 289). Liew doas not teach that tha OA polypeptides are MCP and IL8. Howeaver, such
would have bean obvious to obtaln the Invention as claimed bacause Bondeson teaches that OA synovial cell cuttures apontaneously
secreta MCP1 and IL8 (pg 4, col 2, para 2} but that CD14 immunodepletion of macrophages reduces the expression of MCP1 and ILB
along with other inflammatory and destructive responses are dependent largely on macrophages (abstract). Accordingly, one skllled in
the art would have found it obvious to practice the method of Liew using the biomarkers of Bondeson in order fo monlior treatment with
raspact to blomarkers known to contribute to the inflammatory and destructive responses in OA.

Accordingly, unity of invention is lacking.

Form PCT/ISA/210 (extra sheet) (July 2009)
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