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INTERNATIONAL SEARCH REPORT International application No.

PCTIUS 12/53933

A.  CLASSIFICATION OF SUBJECT MATTER

IPC{8) - GO1TN 33/00; GOTN 33/48 (2013.01}

USPC - 435/7.24; 356/39
According 10 International Patent Classification (IPC) or te both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbaols)
USPC- 435/7 .24, 356/39

Documentation searched ather than minimum documentation 10 the extent that such documents are included in the fields searched
USPC-435/7.1

Electronic data base consilted during the international search {name of data base and, where practicable, search terms used)
PubWEST(PGPB,USPT,USCC,EPAB,JPAB); Google Gaogle Scholar: circulating tumer cells, disseminated tumer cells, cancer stem
cells, fluorescence, cytokeratin, CK4, CK7, CK8, CK10, CK13, CK14, CK18, CK 19, CK20, Sarcalactin, SCL, Keratin 7, KRT7, Keratin 8,
KRT&, Keratin 18, KRT18, KRT19, Karatin 20, KRT20, antibody, CAM5.2, KAd, RCK102, RCK105, G-11

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of decument, with indication, where appropriate, of the relevant passages Relevant (o claim No.
X Mazoulsh, el al. Quantification of circulating endothelial progenitor cells in human peripheral 1,2, 4.7,9.12
biood: establishing a reliable flow cytometry protecol. J Immunol Methods. 2010, 357(1-2):38-
42; Abstract, pg 38, col 2; pg 41, cal 2; pg 40, Fig 1 and its legend; Table 2
X ‘11,8
- US 7,332,238 B2 (Terstappen, et al.} 19 Fabruary 2008 (19.02.2008) Abstract, col 11, In 38-50; | ——
Y col 12, In 3-14; Fig 2, Fig 4(A-D) 3
¥ U5 2010/0323388 A1 (Chiu, st al.) 23 December 2010 (23.12.2010) Abstract, claims 1, 8, 13, 3
23, 27, 28; para [0004]-[(X009]), [0047}, [0105], [0107], [0110], [0125), [0133]-[0138], Fig 168
A US 2011/0182881 A1 (Chin, et al.) 28 July 2011 {28.07.2011) Abstract, para [0050], [0051], 112
[0065), [0128], [0182], [0190], [0195],
A US 2011/0110931 A1 (Matsui) 12 May 2011 (12.05.2011) Abstract, para [D234)-{D246), [0250]- | 1-12
[0278]
A US 20100184083 At (Panabieres, et al.) 22 July 2010 (22.07.2010) Abstract, claims 1-1%; para | 1-12
[0007}-[0010], [0013], {OD16], [0017], [0023], [0025], [COZ2B8]-[0030], [0035], K039], [0065],
[0073], Fig 1, 3
A US 2009/0098138 A1 {Lorence) 16 April 2008 (16.04.2009) Abstract, para [D004)-[0008], [0016] | 1-12
-{0019], [0030]-{0037)

X

later document published afler the intermational filing date er priority
i ] but cited 10 d

Further documents are listed in the continuation of Box C.

. Special categories of cited documents: R

“A”  document defining the general state of the art which is not considered date and not in conflict with the : [
to be of particular retevance the principle or theory underlying the invention
“E" carlicr application or patent but published on or after the international  “X™  document of particular relevance; the claimed invention cannot be
filing date considerad novel or cannot be considered 1o invelve an inventive
uL” dplggmem wl;’ilr_:hhmﬂy 1hrg]w doubtg on pnijomyhclaim(s)_or whicILis step when the document is 1aken alone
cited to establish the publication date of another citalion or other wym om0 of particular relevance: the claimed invention cannot be
- special reason (a.s specilied) ] e considered top?:-l‘vulve an invenlive siep when the document is
“0"  documem referring to an ol disclosure. use. exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the ant
“P" document published prior 1o the internationat fiting date but later than  «g» 4ocumen member of the same patent famity

the priority date claimed

Date of the actual completion of the inlernational search

05 January 2013 (05.01.2013)

Date of mailing of the international search report

18 JAN 2013

Name and mailing address of the ISA/US

Mail Stop PCT, Atin: ISA/US, Commissioner for Patents
P.Q. Box 1450, Alexandria, Virginia 22313-1450
Facsimile No.  s71.273-3201

Authorized officer:
Les W. Young

PCT Helpdesk: 571-272-4300
PCT G8P: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)
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C (Continuation).  DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, whcre appropriate, of the relevant passages Relevant to claim No.
A US 7,863,012 B2 (Rao, etal.} 04 January 2041 {04.01.2011) Abstract 1-12
A US 7,842,465 B2 {Hsieh, et al.) 30 Novamber 2010 (30.11.2010) Abstract 1-12
A US 7,785,810 B2 {Chen) 31 August 2016 (31.08.2610) Abstract 1-12
A US 2009/0061456 A1 {Allard, et al.) 05 March 2009 (05.03.2008) Abstract 112
A US 2008/0057505 A1 (Lin, ot al.} 06 March 2008 (06.03.2008) Abstract 1-12
A Gerges, et al. New technologies for the detection of clreulating tumour cells. Br Med Bull. 2010, | 1-12

94:49-64; Abstract

A Brennan, et al. Antibedy-basad proteomics: fast-tracking melecutar diagnostics In oncology. 1-12
Nat Rev Cancer 2010, 10(9):605-17; Abstract

Form PCT/ISA/2 19 (continuation of second sheet) (July 2009}
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Box No. 11 Obscrvations where certain claims were found unsearchable (Continpation of item 2 of first sheet)

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

L. I:] Claims Nos.:

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

2. |:| Claims Nos.:

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

3. D 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. Il Observations where wnity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found muktiple inventions in this intermational 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
cancept under PCT Rule 13.1. 1

Group |: daims 1-12, drawn to a mathod of detacting a rars target call in 2 sample, the method comprising:

contacting tha sample with first and second binding members that specifically bind to @ marker of the rare target cell, and
cylometricaily assaying the sample for the presence of cells comprising bound first and second hinding members to detect the rare
target cell in the sample.

Group |I: claims 13-14, drawn to a cytometric system comprising:
a cytometric sarnple fluidic subsystem configured to contact a sample comprising a rare target cell with first and second binding
members that specifically bind to 8 marker of the rare target cell, wherein non-rare cells of the sample are not labeled; and

a cytomater fluidically coupled to the cytometric sampte fluidic subsystern.
See Supplemental Shaet to continue

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 ¢ffort justifying additional fees, this Authority did not invite payment of
additional fees.

3 I:] 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 feas were paid, specifically claims Nos.:

q. }E No required additional search fees were timely paid by the applicant. Consequently, this interational scarch report is
1re1s;r1clc:d to the invention first mentioned in the claims, it is covered by claims Nos.:

Remark on Protest E] The additional search fees were accompanied by the applicant’s proiest and, where applicable, the
payment of a prolest fee.

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

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {continuation of first sheet (2)) {(July 2009)
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e

Supplemental Sheat
In Continuation of Box Ill. Observations whare unity of invention Is lacking:

Group |11 claim 15, drawn to a kit for identifying a rare target cell in a sampla, tha kit comprising:

first and second binding membears that specifically bind to & marker of the rare target call;

instructions for using the first and second binding members to cytometrically assay the biological sample for the presence of cells
<omprising bound first and second binding members to detect the rare target cell in the sample.

The inventions listed as Groups |-l do not relate to a single general inventlve concept under PCT Rule 13.1 because, under PCT Rula
13.2, they lack the same or comesponding special tachnical features for the following reasons:

Tha Inventions of Groups | and |l do not include the inventive concept of a a kit for identifying a rara targst cell in a sample, as required
by Graoup Ill.

The inventions of Greups | and Il do not include the inventive concept of a cytemetric system comprising: a cytometiic sample fluidic
subsystem configured to contact a sample comprising a rare target cell with first and second binding members that specifically bind to a
marker of the rare target cell, whergin non-rars calls of the sample are not labeled; and a cylomeler flvidically coupled ta the cytometric
sample fluidic subsystem, as required by Groug |1

In addition, a method of claim 1 does not represent a contribution pver prior art as being anticipated by a paper titled "Quantification of
circulating endothaliat progenitor cells in human peripheral blood: establishing a reliable flow cytometry protocal® by Masouleh, et al. (J
Immunol Methods. 2010, 357(1-2):38-42) that discloses a method of detecting a rare target cell in a sample (Abstract, “OBJECTIVES:
Accurate enumeration of circulating endothelial pregeniter cells (CEP) is essential for their potential application as biomarkers of
angiogenasis. In this study different stem celt markers (CD34, CD133) and endothedial cell antigens (KDR/VEGFR-2, CD31} in diffarent
flow cytometric protocols were assessad for the purpose of CEP quantification”, wherein "CEP represent only a minute cell population in
human peripheral blood” (Masouleh , pg 38, col 2), the method comprising:

- contacting the sample with first and second binding members that specifically bind to a marker of the rare target cell {pg 39, cal 2,
"2.3. Immunostaining of blood samples... was performed as previously reported ... Sample aliquots ... were distributed into an isotype
control tube and sample tubes, respectively, and antibodies were added to each tuba according to Table 2. Following Incubation ..
samplas were

washed twice with 10 ml of cold PBS. Finally, the cells ware resuspenced in 1000 mkL. PBS for immediate flow cytormetric analysls"),
and

-- cylomelrically assaying the sample for the presence of cells comprising bound first and second binding members to detect the rare
target cell in the sampla {pg 39, col 2, "2.4. Flow cytometri¢ analysis. For flow cytometric analysis, an FC500-Cytorneter (Beckman
Ceulter) and CXP analysis software {version 2.2} wera used (Schroers et al., 2005}, In each analysis, 1,000,000 total events were
collected...”; pg 41, col 2, 3rd para, "Applying our above described assay including the MNC/C D45 gating strategy we dotacted between
0.1% and 3.1% CD133+/CD31+CEP cells. Thus, CD133+/CD31+CEP calls are prasent in the blood of patients with cancer”).

Groups 11l therefore lack unity under PCT Rule 13 because they do not share a same or comesponding spacial tachnical feature.

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