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INTERNATIONAL SEARCH REPCRT

Internaticnal application No

PCT/EP2017/063073

A CLASSIFICATION OF SUBJECT MATTER
INV. GO6F19/18 GO6F19/24 C12Q1/68 GO6F19/00
ADD.

According fo Internaticnal Patent Classification {IPC) or to both natiohal claseification and IPC

B. FIELDS SEARCHED

Minimum documentation searched {clasaification syabem followed by claseification symbols)

GO6F C12Q

Documentation searched other than minimum documentation to the extent that such doeumente are included in the fiekls searched

Electronio data base sonsulted during the intemational searoh {name of data baze and, where praotioable, search terms uged)

EPO-Internal, BIOSIS, Sequence Search, EMBASE, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Categary” | Citation of dooument, with indination, where appropriate, of the relevant passages Relevant to alaim No.
X W0 2013/032917 A2 (CARDIODX INC [US]; 1-24,
ROSENBERG STEVEN [US]; ELASHOFF MICHAEL 46-65

REID [US];) 7 March 2013 (2013-03-07)
[0630],[0037], [006O]-[0066], [0073];
Table 2, Claim 1

X PHILIP BEINEKE ET AL: "A whole blood gene 1-24,
expression-based signature for smoking 46-65
status",

BMC MEDICAL GENOMICS, BIOMED CENTRAL LTD,
LONDON UK,

vol. 5, no. 1,

3 December 2012 (2012-12-83), page 58,
XP021137778,

ISSN: 1755-8794, DOI:
10.1186/1755-8794-5-58

The whole document, esp. abstract, pgs. 2,
3

Further doouments are listed in the continuation of Box C. See patent family annex.

* Special eategories of cited documents :

T later document published after the intemational filing dete or priarity
date and net in vonflict with the application but ofted te understand

*A" dooument defining the general state of the art whioh is nat considered the principle or theory underlying the invention

to ba of particular relevanca

‘E" ea.rlliar application or patent but published an or after the international "X* document of particuler relevance; the claimed invention aannot ba
filing date cansidered navel or cannat be considered to involve an inventive
L" dosumentwhich may throw doubte an pricrity elaim{s) orwhich ie step when the document is taken alcne
““Bd.h sstablish the p"!’l'm“’" date of anather cilation or cther " document of particular relevance; the claimed invention cannot ba
epecial reasan (a8 specified) considered to involve an inventive step when the document is
'O" document referring 1o an aral disclosurs, ues, exhibition orother combined with ane or mors ather such documents, such combination
means being obvicua to a peraon ekilled in the art
“P* document published priar to the intemational filing date but later than
the prictity date claimed "&" document mermbaer of the same patsnt family
Date of the actual completion of the international search Date of mailing of the intemational search report
23 August 2017 2171172017
Name and mailing address of the ISA/ Autharized officer

European Patent Offica, P.B. 5818 Patentaan 2
NL - 2280 HV Rijwilk

Tal. (+31-70) 340-2040, :
1 Feor: (+31-70) 340-3016 Wimmer, Georg

Form PCT/ISA7210 (second shest} (April 2005)
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International application No

PCT/EP2017/063073

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Categary* | Citation of dooument, with indination, where appropriate, of the relevant passages

Relevant ta olaim No.

X

RICARDO A. VERDUGD ET AL: "Graphical
Modeling of Gene Expression in Monocytes
Suggests Molecular Mechanisms Explaining
Increased Atherosclerosis in Smokers",
PLOS ONE,

vol. 8, no. 1,

23 January 2013 (2013-81-23), page e50888,
XP055188292,

DOI: 16.1371/journal.pone.0050888

the whole document, esp. Table 4, pgs. 8,
10

"Array-Based Gene Expression Analysis",
www . i1lumina.com

10 April 2013 (2013-084-10), XP002739403,
Retrieved from the Internet:
URL:https://web.archive.org/web/2013041019
2832/http://www.illumina.com/documents/pro
ducts/datasheets/datasheet gene exp analys
is.pdf

[retrieved on 2015-05-08]

the whole document, esp. pgs. 2, 3

1-24,
46-65

6-14

Fomn PCT/ISA/210 {continuation of sesond sheet) {April 2005}
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11.

Intern ational application Na.
INTERNATIONAL SEARCH REPORT PCT/EP2017/063073
BoxMo.ll Observations where certaln claims wete found unsearchable (Centinuatlon of Item 2 of flrst sheet)

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

1, |:| Claims Nos.:
because they relate to 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 intemational search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accerdance with the secend and third sentences of Rule 6.4{a).

BoxNo.lll Observations where unity of invention is lacking {Continuation of itemn 3 of first sheet)

This Intemational Searching Authority found multiple inventions in this intemational application, as follows:

see additional sheet

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

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

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

4. Ne 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 Nes.:

1-24, 46-65

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

The additional search fees were acoompanied by the applicant's pratest but the applicable protest
fes was not paid within the time limit specifiad in the invitation.

I:l Na protest accompanied the payment of additional search fess.

Form PCT/ISA/210 {(continuation of first shast (2)) {April 2005)
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International Application No. PCT/ EP2017/063073

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-24, 46-65

Computer-implemented methods and kits for assessing smoker
status of an individual

1.1. claims: 1-14(completely); 46-55(partially)

As invention 1,

wherein the set of genes comprises AHHR, CDKN1C, LRRN3,
PID1, GPR15, SASH1, CLEC10A, LINCO®599, P2RY&, D5C2, F2R,
SEMA6B, and TLR5.

1.2. claims: 15-24(completely); 46-55(partially)

As invention 1, but wherein the set of genes comprises
LRRN3, AHHR, CDKN1C, PID1, SASH1, GPR15, LINCOO599, P2RYS6,
CLEC1DA, SEMA6B, F2R, CTTNBP2, and GPR&3.

1.3. claims: 56-65

As invention 1, but wherein

the set of genes comprises AHHR, P2RY6, KLRG1l, LRRN3,
COX6B2, CTTNBP2, DSC2, F2R, GUCY1B3, MT2, NGFRAP1, REEP6,
SASH1, and TBXZ21.

2. claims: 25-45

A computer-implemented method for obtaining a gene signature
for predicting biological status, the method comprising:
providing, by a computer system including a communications
port and at least one computer processor in communication
with at least one non-transitory computer readable medium
storing at least one electronic database comprising a
training data set and a test data set, the training data set
over a network to a plurality of user devices, wherein: the
training data set includes a set of training samples and the
test data set includes a set of test samples, where each
training sample and each test sample includes gene
expression data, and corresponds to a patient having a known
biological status selected from a set of biological
statuses; receiving, from the network, candidate gene
signatures that are each generated by obtaining a classifier
based on the training data set, wherein each candidate gene
signature includes a set of genes that are determined to he
discriminant between different biological statuses in the
training data set;assigning a score to each respective
candidate gene signature based on a performance of the
respective candidate gene signature in predicting the known
biclogical status of the test samples;identifying a subset
of the candidate gene signatures based on the assigned
scores;identifying genes that were included in at least a
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threshold number of candidate gene signatures in the subset;
and storing the identified genes as the gene signature
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