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INTERNATIONAL SEARCH REFPORT Intemational application No. -
PCTAS18/55675

A, CLASSIFICATION OF SUBJECT MATTER

IPC(8) - GD1N 32/68; A6 1P 25/24; AG1K 31/135, 311138, 31/343 (2017.01)

CPC - GO1N 33/8883, 33/8806; AG1K 31/135, 31/138, 311343

According to International Patent Classification (IPC) or to bath national ¢lassification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system fallowed by classification symbols)

IPC: GD1M 33/68; AB1P 25/24; AG1K 31/135, 317138, 31/343 (2017.1); CPC: GON 33/6893, 33/6896, 2333/00, 233H/47, 2333/52,
2333/435, 2333/521, 2333/4727, 2800/00, 2800/301; AGTK 31/135, 31138, 311343 '

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched  * ™

Elettronic data base cansulted during the intemational search (name of data base and, where practicable, search terms used)
PatSesr (US, EP, WO, JP, DE, GB, CN, FR, KR, E3, AU, IN, CA, INPADOC Data); Google, Googhe Scholar, EDSCO,

Terms: sample, collection, time, disease, diagnosis, blood, circadian, rhythm, PTSD, MCP-4, MCP-1, ratio, TARC, antibody, MIP-1beta™
CCL13, GCL17, CCL2, CCL4, 9, 2, am, hour, chemakine, serum, draw, take, kit, tocl, supply

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim Ne.~
X ~|(POLLARD, H.B.} Uncovering Novel Biomarkers for Early Diagnosls of PostTraumatic Stress 1,3,4/1, 413,12, 14,
— Disorder (PTSD); Webpage [onlina]. 26 February 2014 [retrleved on 24 January 2017]; 15/12, 15/14, 16/18/12, ,
Rslrisved from the Internet: <URL: . $7M6/1512, and
" hitp:#fcdmp. army.mil/phibifresearch_highlights/1 Spollard_highlight>; 1st — 2nd paragraph 171161514 a—
2, 412, 514113, 6/5/411-3, .
13, 15/13, 18115/13,
17116/15M3, 22-25, —
26122-25, 27126/22-25, =
28/27/26/22-25,
29/28/27126/22.25,
30/22-25,32-34, ~ .~
35/32-34, 36/35/32-34,
37/36/35/32-34, 38, 48 __
X US 2014/0220019 A1 (ABBVIE, INC.) 7 August 2014; paregraphs [0105) [0352], [0423]-[0424] |47 o
v 22-25 2612225, 0
27/26122-25, -
28/27/26122-25,
20/20/27)26/22-25, « |
30/22-25, 48
. Nty 3
Further documents are listed in the continuation of Box C. E] See patent family annex.
* Spesial calegories of ciled documents: “T*  Inter document published afier the intemationa! filing date or priority
“A" document delining Lhe generst state of the an which is not considered date and not in conflict with the application but cited to understand
- ta be of pancular relevance the principle or theory underlying the invention
“E"  earlier application or patent but published on or after the international “X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L d_ogélmem \vlglig:tarr'l_lay lh‘;(];_w d_uubdls on grion' claim{s} or whli_lch is step when Lhe document is taken alone -
e ar elahlih the publicalion dale of another cilation or bther — wy~  gcument of panicular relevance; the clainted inventian cannot be
special reason (a5 specified) Considered L invalve an mveaive step when the document is =~

“0" document referring to an oral disclosure, use, exhibition or vt combined with one or more gther such docunients, such combination
means being obvious 1o a person skilled in the art .

“P"  document published prior to the international filing date but later than wg e :
b prinrinPdale cla.ir]:wd B &" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international scarch report i
[

21 February 2017 (21.02.2017) 0 9 M AR 20] ?

Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Altn: ISA/US, Commissioner for Patents Shane Thomas

P.O, Box 1450, Alexandra, Virginia 22313-1450 P
o PCT Helpdoak: 571-272-4300 try

Facsimile No. 571-273-8300 PCY OSP: 574.272.7774 -4
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Box No. 11 Observations where certain clailms were found unsearchable (Continuation of item 2 of first sheet)

This internationsl search report has not been established in respect of certain claims under Article 1 7(2¥a) for the Following reasons:

L D Claims Nos.:

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

2, I:I Claims Nos.: e
because they relate to parts of the interational application that do not comply with the prescribed requu'emenls 1o such an
extent that no meaningful international search ¢an be carried out, speeifically;

ﬁ Claims Nos.: 7-11, 18-21, and 31
because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. HI}  Observalions where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
-"**-Plgase saa supplemantal page-""-

P ]

1. D As all required additional search fees were timely paid by the applicant, this intemnational search report covers all searchaié™
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 D As only some of the required additional search fees were timely paid by the applicant, this international search repart coves
only those claims for which fees were paid, specifically claims Nos.:

4. m 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.:

16, 12-17, 22-30), 32-38, 47 and 48

Remark on Protest D 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. Th

D No protest accompanied the payment of additionsl search fees. o

Form PCT/ISA/210 (continuation of first sheet {2)) (January 20135) -t
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C (Continuation),  DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant o claim qu

Y US 2015/0259740 A1 (POLLARD, H) 17 Septamber 2015; claim 7; Table 1; paragraphs 2, 4/2, 5/1411-3, 6/5/411-3,
paragraph [0003], [0015), [0047], [0078], [9102] 13, 15M13, 161158113,
177161513, 22-23, 25,
26/22-23, 26125,
27126/22-23, 27/26/25,
28/27i26122-23, " -
28/27126/25,
20/28/27126/22-23,
25/268/27/26125/32-34,
35/32-34, 38, 30/22-23,~
30725, 36/35/32-34, and .
37/36135032-34 .

Y ~[ (THERMOFISHER.COM) SAFETY DATA SHEET. Webpage [onfina). 30 Aprll 2014 [Retrieved (48 -
on 25 January 2017], Retrieved form the Internet: <URL:

hitps:/fools tharmefisher.com/content/sfafmads/2015/RFB837_MTR-NARF_EN pdf>; page 1,
15t paragraph

Y “[{INVITROGEN.COM) TARC/CCL 17 ABfinity™ Recomhinant Rabbit Monocional Antibody - 48 -
Purified. Webpags [online]. 10 January 2011 [Retrieved on 25 January 2017}. Retriaved from LA
the Intarnat: <URL: -
https:/ftools.thermofisher.com/content/sfe/manuals/700655_rb_x_TARC_mab.pdf» page 1, 15t . v 2.
calumn T

Y T(EBIOSGIENCE.COM} AntiHuman CCL4 (MIP1beta); Webpage [online]. & April 2015 48 T,
[Ratriovad on 25 January 2017). Retrieved from the Internet. <URL:
hittp:fiwww.ebinscience.comhuman-cold-antibody-ape-34231.him>. page 1, st pamagraph

P, X WO 2016/057775 At (THE HENRY M. JACKSON FOUNDATION FOR THE ADVANCEMENT  |1-3, 4/1-3, 5/4/4-3, | 1.
OF MILITARY MEDHCINE, INC.) 14 April 2016; antire documant 6/5/4/1-3, 12-14, ‘
15/12-14, 16GM512-14, -
171G/M56M12-13, 22-25,
26122-25, 272612225,
28/27/26/22.25, .
29/28/27126/22-25,
30/22.25, 32-24, *
36/32-34, 36/35/32-34,
37/368/35/32-34, 38,
47-48 .
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~***-Continuad from Box Ng. Ill: Observations whare unity of invention is lacking-"""-

This application containa the following inventions or groups of inventions which are not so finked as to form a single general inventive
concapt under PCT Rule 13.1. In order for all inventions 1o be examined, the appropriate additional axamlnation faes must ba paid.

Group |, Claims 1-8, 12-17, 22-30, 32-38, 47 and 48 are diracted toward methods comprising a} detarmining the ratio of monocyla
chempatiractant protein 4 (MCP-4) to monocyle chemoattractant protein 1 {MCP-1) in a sample oblained from the subject, and b)
cormparing the MCP-4/MCP-1 ratie {MMR}) in the aample: and a kit theretor.

Group |l, Claims 39-42 are directed toward a method of determining if a male subjact is at risk of developing post-traumnatic strass
disorder (PTSD), the mathod compiising a) delermining levels of activation-regulatad chamokine (TARC) in at least ona sampla obtained
from a male subject.

Group I, Claims 423-46 are directed toward a method of determining if a famale subject is at risk of doveloping post-traumatic strasa
disordar (FTSD}, the method comprising a) detarmining levals of monocyle intaracting protain 18 (MIP-1B) in at least one sample
oblained from a fomale subject.

The inventions listed as Groups I-ill do not relate to a single general Inventive concept under PCT Rule 13.1 bacause, under PCT Rula
13.2, thay lack the same or comesponding special technical featuras for the following reasons: the special technical featuras of Group [~
include MCP-4/MCP-1 ratin, nol presant in either of Groups It or |1; the spacial technical features of Group |l includa TARC, not pmsant
in either of Groups 1 or 11I; the spacial technical features of Group |1 include MIP-1B, net present in either of Groups | or 1.

'
Groups I-1ll share the technical features including: a method of determining if a subject is at risk of developing post-traumatic stress
disorder (PTSD), the method compnising a} datarmining lavels of at least one marker In at least one sample oblained from the subjed!,
and b) comparing the levels in tha at least one sample to normat levels to detarmina If the subject's levels are altered compared to tha
normal levels, wherein a change in the subject’s levels indicative that the subject has an increasad risk of suffering from PTSD. Groups |
and i share the technical featuraa including: monocyta chemoattractant protein 1 {MCP-1). Groups | and |Il share the technical features
including: monecyle chemeattractant proteln 4 (MCP-4).

However, these shared technical features are previously disclosad by US 2015/0259740 A1 to Pollard et al. (hareinafter "Pollard7407} in;
view of the document ‘Cytokine and Chemaokine Profiling of Plasma and CSF Identiffes the MCP-4/MCP-1 Ratio a3 a Novel Candidate
Plasma Biomarkar for Chropkc Post-Traumatic Stress Disorder’ by Poliard et al. (herginafter "Pollard'2013").

Pollard’740 discloses a method of determining if a subject ia at risk of developing post-traurnatic stress disorder {PTSD) {a method of -~
datermining if a subject is at risk of developing post-lumalic strass disorder (PTSDY; paragraph [0020]), the method comprising a)
datermining levels of at least one marker in at least one sample obtained fram the subject (tha mathod comprising a) determining lovels
of at least one marker in at lsast one sample oblained from tha subject; paragraph [0020]), and b) comparing the levels in the at least
one sample 10 nomel levels (comparing the levels in the at laast one sample to normal tavels; paragraph {0020]) to detevmina ifthe -
subject’s levels are altered comparned to the normal levels (to determine if the subject's levels ams altered compared to the normal levels;
paragraph [0020]), wherein a change in tha subject's levels indicative that tha subject has an increased nisk of suffering from PTSD
(whersin a change in the subject's levels indicative that the subjecl has en increased risk of suffering from PTSD; paragraph [0020]).

Polland'740 deas not disclose MCP-1 or MCP-4.

Polland'2013 discipsas wherein ihe ratio of MCP4/MCP1 in & sampla romm a subject significantly disciminates betwean PTSD and . r
normal cantrols (whersin the ratio of MCP4/MCP1 in a sample from a subjecl significantly discriminates betwean PTSD and normal |, ,
centrals; page S262, first column, second paragraph).

It would have been obvlous to & person of ordinary skillin the art at the time of tha invention was mada to have modifisd the disclosurs
of Polfarg'740 to have included the markers MCP-1 and MCP-4, and the ratia thereof, as disclosed by Pollard'2013, in order to betier
enahle the datermination of the presence and/or severity of PTSD in a patient with chronlc PTSD.

Since none of the spaclal technical features of the Groups Il inventions is found in mora then one of the invertions, and since all of the
shared tachnical featuras ara praviously disclosed by a combination of the Pollard'740 and Pollard'2013 refarences, unity of invention is
lacking. .

Form PCT/ISA/210 (patent family annex) (January 20]15)
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