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INTERNATIONAL SEARCH REPORT

JP 2010-517536 A 2010.5.27

International application No.

PCT/UIS08/52741

A CLASSIFICATION OF SUBJECT MATTER
IPC:

USPC: 414/9.1;435/6,7.23,536/24.3

AGIK 49/00( 2006.01);C120Q 1/68( 2006.01);GOIN 33/574( 2006.01);COTH 21/04( 2006.01}

According to International Patent Classification ([PC) or to both national classification and IPC

B. FIEL.DS SEARCHED

U.S. : 424/9.1;435/6,7.23;536/24.3

Minimum documentation searched (lassification system followed by classification symbels)

Documentation searched other than minimum documentation to the extent that such documents are inqluded in the fields searched

Please See Continuation Sheet

Electronic data base consulted during the intsrational search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TQ BE RELEVANT

Category *

Citation of document, with indication, whese appropriate, of the relevant passages

Relevant to claim No.

(02.03.2000), Vol. 19, No. 10, pages 1288-1296.

X US PGPUB 2003/0219760 A1 (Gordon et al) 27 November 2003 (27.11.2003), entire
document, especially abstract, paragraph 0170, line 1, Claims 77-80, paragraph 0006, line 1,
paragraph 0182, line 2, paragraph 0325, Table 18, paragraph 0134, lines 1-4.

advanced stage and bone metastasis in prostale cancer, Oncogene 2 March 2000

1-5, 12-28 and 30-32

X Gordon et al (above) 1-2
Y Hasselblatt et al, Identification of Novel Diagnostic Markers for Choroid Plexus Tumers a 6
Microarray-Based Approach, Am. J. Surg, Pathol, January 2006, Vel. 30, No. 1, pages 66-74.
R ;
Y Gu et al (Prostate stem cell antigen (PSCA) expression increases with high gleason score, 6-7

I:] See patent family annex.

g Further documents are listed in the continuation of Box C.
A ) Special categories of cited documents: '

“A"  docoment defining fhe genesalsmte of the ant which is not considered to be of
particular relevance -

“E"  carlier application or patent published on or after the international filing date

“L"  document which may throw doubts on priority claim(s) or which is cited to
establish the publication date of ancther citation or other spevial reason {as
epecified)

“O"  doeument referring to an oral disclosure, wse, exhibition or other means

“p"  document published prior to the intemationat filing date but later than the
priority date ¢laimed

T later document published after the international filing date or prionity
dafe and nat in conflict with the application but cited to understand the
principle or theory wnderlying the imvention

X" d of p nez; the claimed invention canatbe
cansidered povel or cannot be mmdmd o imvolve an inventive step
when the document is Laken elone

oy document of particular relevance; the claimed invention cannci be
considered to ivelve an inventive sicp when the document is combined
with one or mare cither such documents, such combinastion being
obvious 16 a person skilled in the art

“a& document member of the same patent family

Date of the actual completion of the intemational search
25 August 2008 (25.08.2008)

Date of mailing of the international search report

Name and mailing address of the ISA/US
Mail Stop PCT, Aun: ISA/US
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

Facsimile No. (571) 273-3201

18 SEP 2008

Authorized officer
Catherine Hibbert, Ph.D>., . lean P '
Telephone No. 571-272-7222  Pardlegal Spgtlalist

Form PCTASA/210 (second sheet) (April 2007)
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Intemnational application No.

INTERNATIONAL SEARCH REPORT
PCTIUS08/52741

Box No. II QObservations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international scarch report has not been established in respect of certain claims under Asticle 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. I: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. D Claims Nos.:

because they are dependent claims and are not drafied in accordance with the second and third senfences of Rule 6.4{n).

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

This Internatipnal Searching Authority found multiple inventions in this iﬁt_emaional upplication, as follows:
Please See Continuation Sheet

- As all required additional search fees were timely paid by the applicant, this intemational search report covers all
searchable claims.
As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of any additional fecs. - . .
As only some of the required additional search fees were timely paid by the applicart, this international search report
covets only those claims for which fees were paid, specifically claims Nos.:

O0OK

4, D No required additional search fees were timely paid by the applicant. Consequently, this international scarch report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where nﬁplicable, the
peyment of a protest fee.

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

D No protest accompanicd the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet(2)) {April 2007)
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C (Continuation), DOCUMENTS CONSIDERED TO BE RELEVANT

Category * Citation of dogument, with indiﬁﬁon, where appropriate, of the relevant passages Relevant to claim No,
Y Hewitt et al, The claudin gene family: expression in normal and neoplastic tissues, BMC : 8
) Cancer, 12 July 2006 (12.07.2006), vol. 6, pages 186-193, especially page 186, abstract, lines

15-16. : '

X Gordon ¢t al (above) 1

Y Wataru &t al, Search for new biomarkers of gastric cancer through serial analysis of gene 9-10
expression and its clinical implications, Cancer Science, Vol. 95, No. 5, pages 385-392, May
2004 (Abstract only).

Y $mimov et al, Global gene expression profiling of circulating tumor cells, Cancer Research, 1l
15 June 2005 (15.06.2005) Vol. 65, No. 12, pages 4993-4997, especially abstract.

X WO200055180-A2, Rosen et al 21 September 2000 (21.09.2000), pages 1-1425, cépcc.inlly 29
page 500 of 1425.

Form PCT/ISA/210 (continuation of second sheet) {April 2007)
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International application No,
INTERNATIONAL SEARCH REPORT "| PCTIUSOR/S2T4L

BOX 11l. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING
This International Search Authority has found 9 inventions claimed in the International Application covered by the claims indicated
below: . : ’

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.

Group 1. Claims 1-5, 12, 24, 26-28 and 33 are drawn to a method of identifying origin of a metastasis of unknown origin, wherein the
Marker genes are SP-B, TTF, DSG3, KRT6F, p73H, or SFTPC. ) 7 ' :

Group I1. Claims 1-2, 6-8, 12, 24, 26-28 and 33, drawntoa method of identifying origin of a metastasis of unknown origin,
wherein the Marker genes are F5, PSCA, ITGBS6, KLK10, CLDN13, TR10 or FKBP10.

Group III. Claims 1-2, 9-12, 24, 26-28 and 33, drawn to a method of identifying origin of a metastasis of unknown origin,
wherein the Marker genes are CDHI7, CDX1 or FABPL. o

Group IV. Claims 1-2, 13-24, 26-28 and 33, drawn to a method of identifying origin of a metastasis of unknowri origin,
wherein the Marker genes are selected from a gender specific Marker selected from at least one of (i) in the case of a male
patient KLK3, KLK2, NGEP or NPY; or (ii} in the case of a female patient PDEF, MGB, PIP, B305D, B726 or GABA-Pi;
andfor WT1, PAXS, STAR or EMX2, . 3

Group V. Claim 25, drawn to method of obtaining optimal biomarkers sets for carcinomas comprising the steps' of using
metastases of known origin. :

Group VI, Claim 29, drawn to composition comprising at least one isolated nucleic acid sequence.
Group V1I. Claim 30, drawn to a composition (kit) cpmprising Biomarker detection reagents.
Group VIl Claim 31, drawn to a microarray or gene chip. .
Group 1X. Claim 32, drawn to diagnostic/prognostic portfolio comprising isolated nucleic acid sequences.
The inventions listed as Groups 1-IX do not relate to a single general inventive concept under PCT Rule 13,1
because, under PCT Rule 13.2, they lack the same or corresponding special technical reasons:

37 CFR 1475 (c) states:
“If an application contains to more or less than one of the combinations of categories of invention set forth in paragraph (b) of

£%)

Form PCT/ISA/210 (extra sheet) (April 2007)
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International application Ne.
INTERNATIONAL SEARCH REPORT PCT/USOB/52741

37 CFR 1.475 (d) also states:

“If multiple products, processes of manufacture, or uses are clai_fnecl, the first invemtion of the category first mentioned in the
claims of the application and the first recited invention of each of the other categories elated thereto will be considered as the
main invention in the claims, see PCT article 17(3)(2) and 1.476(c)".

The inventions listed as Groups I- [X do not relate to a single general inventive concept under PCT Rule 13.1 because,
under PCT Rule 13.2, they lack the same or corresponding special technical reasons:

The technical feature linking Groups FIX appears to be sets of Biomarkers associated with at least two different
carcinomas. However, Inventions ILV are directed to mutually exciusive methods each requiring technical features other than
the technica! feature of Group I. ‘Marker gene combinations, corresponding DNA sequences and/or amino acid sequences as
represented by each listed group is drawn to.a single general inventive concept under PCT Rde 13.1 comprising a
combination of structurcs with distinct patterns of nucleotides and/or amino acid residues. Additionally, research on cancer
related marker genes have led to the identification of a number of reported genes including human lung cancemssociated
protein that is anticipated as a genetic markers in the molecular diagnostic and prognostic approach of cancer patients (in
Rosen et 4l (WO200055180). 'Hence, each of the groups is in fact directed to a special technical feature other than the
technical feature of Group I, particalarly since a search of prior art that teaches a polynucleotide coding a specific
polynucleotide and/or polypeptide, e.g., including human lung cancer associated protein ofSEQ ID NO. 14, would not
necessarily teach another that is a marker gene for identifying origin of metastases of unknown origin. Additionally, the
methods of Groups 1V are directed to identifying the origin of a m es of u wh originwhereas the method of Group
¥V is directed to cbtaining optimal biomarker sets using metastases of known origin. Thus a search for a group dees not )
require a search for any other group. .

Additionally, Inventions VI-IX are directed to distinct products that can have a materially different design. For
example, the composition of Group V1 requires at least one isolated sequence comprising the SEQ ID NO:s 11-58, which is
not required of the products of Groups VILLIX. Additionally, the composition (assay kit) of Group VII requires “Biomarker
detection reagents”, which is not required of the products of Groups VI and VIIEIX. In addition, Group VIII requires a
microarray or gene chip which is not required of Groups VFVII or IX. Farthermore, Group IX requires & portfolio
comprising isolated nucleic acid sequences rehted to a combination of genes wherein the combination of genes is sufficient to
moasure or characterize gene expression in a biological sample having metastatic cells relative to czlls from different
carcinomas or normal tissue, which are limitations thatare not required of the products of Groups VI-VIIL. Additionally, at
least sorne of the sequences listed as SEQ ID NO:s 11-58 are anticipated in the prior art. For example, SEQ ID NO:14 is
reported to be a human lung cancer associated protein in Rosen et al (W0200055180).

Therefore, the technical feature linking the invention of groups HIX does not constitute a special techmical feature as
defined by PCT Rule 13.2, as it does not define a contribution over prior art for the reasons set forth abave.

Thus the claims in Groups I-IX are drawn to distinct methods that utilize distinct steps, requiring non-coextensive
search and examination and the claims in Groups VHX are drawn to distinet products requiring non-coextensive search and
examination. Thus, it follows from the preceding analysis that the claimed inventons listed as Groups I-IX do not relate to a
single inventive concept under PCT Rule 13.1 because, under PCT Rule 13.2, they lack flie same or corresponding technical
features for the reasons set forth above. -

MPEP 1893.03(d) states:

If an examiner (1) determines that the claims lack unity of invention and (2} requires election of a single invention, when all of]
the claims drawn to the elected invention are allowable (i.c., meet the requirements of 35 U.S.C. 101, 102, 103 and 112), the
nonelected invention(s) should be considered for rejoinder, Any nonelected product claim that requires all the limitations of
an atlowable product claim, and any nonelected process claim that requires all the limitations of an allowable process ¢laim,
should be rejoined. See MPEP § 821.04 and § 821.04(g). Any nonelected processes of making and/or using an allowable
product should be considered for rejoinder following the practice set forth in MPEP § 821.04(b).

Election of Species Requirement
This application contains claims dimeted to the following patentably distinct species:
If Applicant elects Group 1, II, ITL, 1V, VI, V11, VII1 or IX,
-Applicant must further elect only one type of isolated sequence (or one combination of isolated sequences) from among SEQ
ID NOs: 11-58 that correlates with the marker genes of the particular selected group.
The species are independent or distinct because claims to the different species recite the mutually exclusive
characteristics of such species. In addition, these species are not obvious variants of each other based cn the current record.

Form PCT/ASA/210 (extra sheet) (Aprit 2007)
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Continuation of B. FIELD3 SEARCHED Item 3:
BAST: USPAT, US-PGPUB, USOCR, FPRS, EPO, PO, DERWENT; Dialoguc: Embase, Biosis, Medline; PubMed; SCORE

Search terms: metastasis; carcinoma; biomarker; "linear discrimination analysis”; origin; S®-B, TTF, DSG3; KRT6F; p73H; SFTPC; F5;
PSCA; ITGB6; KLK10; CLDN18; TR10; FKBP10, CDH17; CDX1; FABPI; KLK3; KLK2; NGEP; NPY; PDEF; MGR, PIP, B305D;
B726; GABA-P; WT1; PAXS; STAR; EMX2; SEQ ID NO:14; SEQ ID NO:11; SEQ ID NO:12; SEQ ID NO:13; portfolio; microarray;
dirgnostic; GAPDH,

Form PCT/ISA/210 (extra sheet) {(April 2097)
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