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INTERNATIONAL SEARCH REPORT International application No.

PCTAJS 11145018

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - C12Q 1/68; GOIN 33/53 (2011.01)
USPC - 435/6.1, 435/71

According 1o International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC(8) - C12Q 1/68; GO1N 33/53 (2011.01)
USPC - 435/6.1, 435/7.1

Minimum documentation searched (classification system followed by classification symbols)

keyword search, as below

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC - 435/6.11, 435/6.12, 435/6,13, 4356/6.14, 435/91.2, 435/7.21, 435/7.21, 435/7.24, 435{7.92

Electronic data base consulted during the intermnational search (name of data base and, wherz practicable, szarch terms used)

LISPTD PubWest {databases: PGPB,USPT,USQC,EPAB,JPAB), Thompson Innovation {core patent databases from 01.01.1981 1o
02.09.2012), Google Scholar -- Search Terms: phagacytic, phagecyte, monocytic, monacyte, macrophage, neutrophil, leukecyte, white
blood cell, 2n, >2n, hyperdiploid, dna, genomic, ganetic, nucleic ack, indicative, diagnostic, diagnosis

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant 10 claim No.
X WO 2009/092068 A1 (KASSIS) 23 July 2009 (23.07.2009) para [16]; 17k [18]; [19]; [23]{25): 1,79, 11,16, 17, 19-25,
- [38); [187]; [148); [121); [122); [143); (92]; [5S); 193]; [34]: {96]; [108); [134}); [96]; [116]: [108]; [99]; | 36-60, 111, 112, 114-115
Y [57]: [25]; [63]: [213]; [140]-[147]; [207] Table &; claim 14; -
- 18
Y US 2004/0265932 A1 (HENSLEE et al.) 30 December 2004 (30.12.2004) abstract; para [0052) | 18
A US 2010/0056523 A1 (HEERDING et al.) 4 March 2010 (04.03.2010) abstract; para [Q005) 114, 115
A US 2010/0184031 A1 (RAES et al.) 22 July 2010 (22.07.2010) 1, 7-9, 11, 16-25, 36-60,
111, 112, 114, 115
XP US 2011/003383% A1 (KASS1S) 10 February 2011 {10.02.2011) abstract; para [0021); {0023]; 1, 7-9, 11, 16-25, 3660,
[Q024); [0055); [0058]; [0063); [008S]; [0094]; [0085); (0097]; [100]; [0101]; [0109); [0110}; [0112]; ] 111, 112, 114, 115
{0114} [0123]; [0124); [0129]; [0133]

D Further documents are listed in the continuation of Box C.

|

. Specinl cptegaries of cited documents:

“T™ later document publisked after the imcrnational filing date or priority
ication but cited to understand

“A"  document defining the general state of the art which is not considered dase and not in conflict with the applic t
to be of particular relevance the principle or theory underlying the invention
“E” earlier application or patent but published on or after the intemational X" documemt of paricul i the claimed invention cannot be
filing date : considered novel or cannot be considered to involve an inventive
L dnE=mem wlll,i](;hhml:y m't‘:lw duuhli on p?Mw I’::elain;l(s)' or which is step when the document is taken alone
cited 1o establish the publication date of another citation of other wye  yo ooy of particular relevance; the claimed invention cannot be
specil renson (a:s specified) . e considered lop%gvolve an inventive step when the document is
“0" 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"  docament published prior to the international filing date but later than  «g, i
the priority date claimed L] &"  document member of the same patent family

Date of the actual completion of the international search

16 February 2012 {16.02.2012)

Date of mailing of the international search repori

06 MAR 2017

Mame and mailing address of the ISA/US

Mail Stop PCT, Atin: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. s74.273-3201

Authorized officer:
Lee W, Young

PCT Helpdwak: 574-272-4300
PCYT OS5, 511-272-T774

Form PCT/ISA/21D (second sheet) (July 2009) -
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INTERNATIONAL SEARCH REPORT International application No.
PCTUS 114745018

Box No. [l Observations where certain claims were found unsearchable (Contiouation of item 2 of first sheet)

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

1 [:I Claims Nos.:

because they relate to subject matter not required to be searched by this Autharity, 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 meaningfil international search can be carmied o, specifically:

1, Claims Nos.: 12-15. 2635, 75-85, B5-04 and 113
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. II1  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This {nternational 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 ba examined, the appropriate additional examination fees must be paid.

Groups 1+ claims 1, 7-9, 11, 16-25, 36-60, 111, 112 and 114-121, directed to a methed for diagnesing or aiding in the diagnosis of a
disease or condition in a subject, comprising: a} determining & first profile of one or more markers of a diseass or conditien fom a
population of phagacytic cells having a DNA content more than 2n; b} determining a second profile of at least one of the one or more
markers from a pepulation of phagocytic celis having a DNA content of 2n; and c) identifying the diffarence between the first and
second profiles of at least one or more markers, wherein the difference is indicative of the presance of the disease or condition in the
subject; wherein the first invantion is limited to 3 marker comprising the first gene tisted: AKT2 (applicants may opt for additional genas
te be searched by specifying the gene, and paying an additional invention search fee for each elected gena. Note that not all claims will
be searched under the first invention, as claims 116-121 will not be searched under the first invention because they do not include
AKT2).

- Please see extra sheet for continuation -

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 Authority did not invite payment of
additional fees,

3. I::’ As only some of the required additional scarch fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. }z{ No required additional search fees were timely paid by the applicant. Consequently, this international search repont is
restricted to the invention first mentioned in the claims; it is covered by ¢laims Nos.:

dlafms 1, 7-9, 11, 16-25, 36-80, 111, 112 and 114-121, limited to AKT2, hamely, Claims 1, 7-9, 11, 16-25, 36-60, 111, 112,
114 and 115,

Remark on Protest E] 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.

D Mo protest accompanied the payment of additional search fees.

Form PCT/ISA210 (continuation of first sheet (2)) (July 2009)
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Box No. IV Text of the abstract (Continuation of item 5 of the first sheet)

Methods of identifying markers expressed by phagocytic cells in the diagnosis prognosis, or monitering of diseases or conditions are
disclosed.

Form PCT/ISA/210 (continuation of first sheet (3)) (July 2009)
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Continuation of Box Il Lack of Unity of Invention

Group 14 claims 2, 7-9, 11, 16-25, 36-60, 111, 112 and 114-121, directed to a method for assessing the risk of developing a diseass or
conditfan in a subject comprising: a) datermining a first profile of one or more markers of a disease or condition from a population of
phagocytic calls having a DNA content more than 2n; b) determining a second profile of at laast one of tha one or more markers from a
population of phagacytic cells having a DNA content of 2n; and c) identifying the difference betwesn the first and second profiles of at
Isast one or more markers, wharein the difference is indicative of the risk of developing said disease or condition; wherein the first
invention is limited to @ marker comprising the first gane listed: AKT2 {applicants may opt for additional genes to be searched by
spacifying the gene, and paying an additional invention search fes for each elected gene. Note that not all claims will be searched under
tha first invention, as dlaims 116-121 will not ba searched under tha first invention bacausa they do not include AKT2).

Group lll+: ¢laims 3, 7-8, 11, 16-25, 36-60, 111, 112 and 114-121, directed fo a method for prognosing or aiding in the prognosis of a
disease or cordition in a sublect, comprising: a} determining a first profile of one or more markers of a disease or condition frem a
population of phagocytic calls having a DNA contant more than 2n; b) datarmining a second profile of at laast one of the one or more
markers from a population of phagocytic cells having a DNA content of 2n; and cf identifying the diffarance betwesn the first and second
profiles of at least one or more markers, wherein the difference is indicative of the prognosis of said disease or conditian in the subject;
wherein the first invention is fimited to a marker comprising the first gene listed: AKT2 (applicants may opt for additional genes to be
searched by epecifying the gene, and paying an additional invention search fee for each elected gene. Nota that nat all claims will be
searched under the first invention, as claims 116-121 will not be searched under the first invention because they do not include AKT2),

Group IV+: claims 4-25, 36-60, 111, 112, 114-121, directed 1o a mathod for assessing the efficacy of a treatment for a cardiovascular
disease, identifying a compound capable of ameliorating or treating said diseass or monitoring the progression of said disease,
compyising: a) determining a first prefile of ene or more markers of the disease or condition from a pepulation of phagocytic cells having
mora than 2n nucleic acid content; determining a second profila of at least ane or more markers from a population of phagocytic cells
having a normal DNA contant, or a population of non-phagoeytic cells; identifying a difierence batween the first and second profiles of at
least oneg or mora of said markers; b) determining a third profile of the one or more markers from a population of phagocytic cells having
more than 2n nucleic acid contant: determining a fourth profile of at least one ot more markers from a poapulation of phagocytic cells
having a normal DNA content, or a population of nan-phagocytic cells; identifying a difference betwaen the third and fourth profiles of at
lsast one or more of said markers; ard ¢) detarmining a differance between the first difference and the second diffarence, whesein the
identified difference is indicative of the efficacy of a treatment, or progression or regression of the disease; wherein the first Invention is
limited to a marker comprising the first gene listed: AKT2 (appiicants may opt for additional genes to be searched by specifying the
gene, and paying an additional invention search fee for each elactad gene. Note that not all ¢laims will be searched under the first
invention, as claims 116-121 will not be searched under the first invention because thay do not include AKT2),

Group V: claims 61-74, 86, 87, 55-110, 122 and 123, diracted to a method for idenlifying one or more markers of a disease or condition
comprising: a} i) determining @ first profile of analytes from phagocytic cells with more than 2n nucleic acid content from a subject having
sait disease, i) detormining 2 second profile of analytes from normal phagecytic tells from the subject, and iii) identifying a first set of
differences between the first and sacond profiles; b) i) datermining a third profile of analyles from cells with more than 2n nucleic acid
content from a subject not having said diseass, ii) determining a second profite of analytes from normal phagocytic calls from the subject
not having the disease, and iii) identifying a second set of differences between the first and second profiles; and d) identifying one or
more analytes speaific to the first set of differences relative to the sacond set of differences, the identified analytes being markers of the
diseasa or condition.

The inventions listed as Groups |+ - V do not relate to a single general inventiva concept under PCT Rule 13.1 bacause, under PCT
Rule 13.2, they lack the same or comresponding special technical features for the following reasons:

- Pleasa saa next axtra sheet -

Form PCT/ISA/210 (exra sheet) (July 2009)
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Conlinuation of: First Extra Sheat: Lack of Unity of Invention

The anly commen technical elemant shared by all of the above groups is that thay ara related to phagocyte markers of diseasae, and
mathods relating to said markers comprising: 8} determining a first prefile of one or more markers of a disease or condition from a
population of phagecytic calls having a DNA. content more than 2n; b} detanmining a sacond profile of at least one of the one or more
markers from a population of phagocytic cells having a DA content of 2n; and <) identifying the difference between the first and second
profiles of at least gne or more markers. These commaon technica! elements do not represent an improvement over ths prior art of US
2010/0151467 A1 to Wohlgemuth &t al., which disckses whereln libraries of candidates that are differentially exprassed in loukocytes
which are disease specific ("the identification of differentially exprossed target and fingerprink genes isolated from purified populations of
monacyles manipulated in various in vitro paradigms has been proposed for the diagnosis and monitoring of a range of cardiovascular
diseases™ para [0012], [0251]), wherein the leukocytes from a disease siate may have more genetic materdal than those which are not
diseased {Diagnostic nuclectide sets may be developed and validated for use in diagnosis and monitoring of EBY... In ong aspect, the
diagnestic nuclectida sat is a leukocyte nuclectide set. Altematively, EBV nuclaotide saquences are added to a leukocyte nucleckide set,
for use in diagnosing EBV. Disease critaria cormespond with diagnosis of EBV, and, in patients who are EBV-sero-positive, presance {or
prospective occurrence) of EBV-related Hinessas such as mononucleosis, and EBV-associated lymphoma, Diagnostic nucleolide sets
are useful for diagnosis of EBV, and prediction of occurence of EBV-related illnesses; para [0413), wherein a person of skill in tha art
waould have recognized that the addition of the viral genetic material by infection would have produced cells having a DNA content of
greater than 2n). It further would, therefore, have been obvious to a persen gkilled in the art that the development of a diagnostic
nudentide set, as taught by Wohlgemuth, particularly a set based on “differentially exprossed target and fingerprint genss” would have
bean requirex! to use a comparison of expression in infactad versus non-infected cells {thus establishing two profiles, one of each csll
type) in order to establish a diffarence in expression. Wohlgemuth also teaches wherein the leukocytes may include phagocytes
(moenogytes), further wharein the libraries may be assemibled from sequances that are differentially expressed in diseased leukocytas
versus normal leukocytes, or activated or resting laukocytes relative to other cell types (para [0258]). Wohlgemuth additionally teaches
the use of expression profilas for a subset of identified genes in the identification of ssue samplas, and the monitoring of drug effects
(para [0012]). Wehigemuth further teaches methods of identifying markers (para [0013], (0¢14)), and wherein the markars may be
identified in phagocytic cells, and may be mark of cardi tar di , as well as wherein the markers may be differentially
exprassad in diseased versus normal phagoecytic calls of a diseased subject, or in the cells of a diseased subject versus a controgl
subject {para [0251] - [0256]). Therefore, the inventions of Groups I+ - V tack unity of invention under PCT Rule 13 because they do not
share a sama or corresponding spacial tachnical faature.

Form PCTASA/210 (extra sheet) (July 2009}
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