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INTERNATIONAL SEARCH REPORT

International application No.
_ PCT/US2009/055144
A _ CLASSIFICATION OF SUBJECT MATTER
It CL

CI20 1/58 (2006.01) GOIN 33/68 (2006.01)

GOIN 33/53 (2006.01) - GOGF 19/00 {2006.01)

According to Intornational Petent Classification (IPC} or to both national classification and [PC

| B FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)

Diocumentation searched othor fan mintmum decumentaticn to the extent that suich docunsents are included in the fields searched

Electronic data base consulted during the internationat scarch (neme of data bese and, where practicable, search tetms nsed)
EPODOC, Medline & WPI; Keywords: biomesker, ERK1, MAPK14, Gi2, diagnostic, screen, micro-array, mentel disorder,
depression, bipolar, anxiety, panic, dysthemia and similar teyms

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant pessages - Relevant to
' claim No.

WO 2008/124428 Al (INDIANA UN'IVERSITY RESEARCH AND. TECHNOLOGY
: CORPORATION) 16 October 2008

pY See Abstract, [15], [18]-[211, [52]-[58], [B71-[93], [95]-{98]. [106); [108], [112], )
examples 1-2 . 1-11, 13, 14,
B ' ‘ 17:35
LOFTIS 1. M: et al., “Depressive symptoms in patients with chronic hepatitis C are
correlated with elevated plasma levels of interleukin-1 { and tumor necrosis factor-t”,
Neurosci. Lett., 2008 Janvary 17, vol. 430, no, 3, pages 260-265

A
[TIE WELLCOME TRUST CASE CONTROL CONSORTIUM, “Genome-wide
‘agsociation study of 14,000 cases of seven common diseades and 3,000 shared
controls”, Nature, 2007 June 7, vol. 447, no. 7145, pages 661678 ‘
'Y See Absiract, “Geographmal ‘variation and population sh'ucture” on pages 662-663 and 1-11, 13, 14,

“bipolar disorder” on pages 666-667 i E 1735

Further documents are listed in the continuation of Box C See patent family anriex

* Special eategories of cited documents: . : .
*A"  doenment defining the general state of the art which ia T later dacument published after the International filing dete or priority date and not in
not constdered to be of particular relevance . conflict with the spplication but cited ta urderstand the principle of theory
underlying the tavention
"E"  earlier application or patsnt but published on orafter the  "X"  document of particular relevance; the tlaimed invention cannot be considered novel

international filing date - or cannot be considered 1o Involve an inventive step when the document is taken
- alone
"L, dcument which may throw doubts on priority élaim(s) "Y'  documeni of particular relevance; the claimed inventicn oannot be com:derad to
or which is cited to cstablish the publication dateof  * imvelve an inventive step when the document is combined with ona or mote other
another citation or other speeial reason (as specified) such docoments, such combination being obvious to a person skilled in the art
"G"  docwment referring to an oral disclosure, use, sxbibition . .
or Oﬂ!:l mcmms g fo &n o i % 5 *&*  document member of the samé patent fm?uly

"P'  doocument published prior to the international filing date
but Jater than the priority date clalined

- Data of the achial completion of the internationat scarch Date of mailing of the |ntarnatinna.| [c]h Teport
2 January 2010 . - T =1 FEB 201
Name and maiting address of the [SA/AU Autherized officer
AUSTRALIAN PATENT OFFICE : NATHALLE TDC.HDN'DANGUY
PO BOX 200, WODEN ACT 2606, AUSTRALIA : AUSTRALIAN PATENT OFFICE
E-mail eddress: pet@ipaustralia,govay (IS0 %001 Quality Certificd Service)
Facsimile o, +61 2 6283 7959 : Telephone No : 61262833107

Form PCT/ISA/210 (sécond sheet) (Tuly 2009)



(91) JP 2012-501181 A 2012.1.19

INTERNATIONAL SEARCH REPORT International application No.
PCT/US2009/055144

BoxNo.II Observations where certain claims were fonnd unsearchable (Continuation of item 2 of first sheet)

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

D Claims Nos..

because they relate to subject matter not rcquucd te be searched by thls Anthority, namely:

2. [:l Claims WNos.:

because they relate to parts of the internationa application thet do not comply w1th the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

D Claims Nos.:

because they are dependent claims and are not drafted n accordance with the second and third semtences of Rule 6.4(a)

Box No. I  Observations where unity of invention is \acking (Continuation of item 3 of first sheet)

| This International Searching Authority found multiple inventions in this international application, as follows:
See Supplemental Box 1

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

As all searchable claims could be searched withont effort justifying additional fees, this Autherity did not invite
payment of additional fees. '

B LI LT

As only some of the required additional search fees were timely paid by the applicant, this international search report
covers only those ¢laims for which foes were paid, specifically claims Nos.:1-14, 17-35 {in part) relating to the
biomatkers ERK1, MAPK 14 and Gi2 (invention 9, 11 and 18 respectively)

4 D No required additional szarch 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.:

Remark on Protest - I:I The aclclmona] search fees were accompanled by the applicant's protest and, ‘where appllcable
' the payment of a protest fes,

- The additional search fees were accompanied by the appllcant‘s protest but the applicable
protest fee was noi paid within the time limit specified in the invitation,

D No protest accompanied the_pa}mcnt of additional search feas.

Form PCT/ISA/2Z10 (continuation of first sheet (2]) (Tuly 2008)
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C (Continuation). " DPOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to
claim No.

RIBEIRO L. et al,, “The brain-derived neurotrophic factor rs6265 (Valg6Met)
polymorphism and depression in Mexican-Americans”, NeuroReport, 2007 August 6,
vol. 18, no.12, pages 12611293

LIN Pl & Mitchell B. 1., “Approaches for unravelling the joint genetic determinants
of Schizophrenia and Blpalar Disorder”, Schizophrenia Bulletin, 2008, vol. 34, no, 4,
pages 791-797

MULLE.R D. J. et ak., “Brain-derived neurotrophic factor (BDNF) gene and rapid-
cycling bipolar disorder”, British Journal of Psychiatry, 2006, vol, 189, pages 317-323

WO 2008/07926% A2 (NIKOLSKY Y. etal.) 3 July 2008
Y- See Abstract, pages 7-8, 10-12, 26, 43, Figures 2, 10, 21 &22 and claims 1 i1& 18 1-11,13, 14,
. ‘ 17-35

KYOSSEVA 8.V, et al., “Differential and region-specific activation of mitogen-
activated protein kinases following chronic administration of phencyclidine in rat
brain”, Neuropsychopharmacolegy, 2001, Vol. 24, pages 267- 277 .
Y See whole document 1-11, 14, 17.35

SAKAKIBARA H. et al,, “Effects of forced swimming stress on rat brain function™,
The Journal of Medical Investigation, 2003, vol. 52 Supplement, pages 300-301 ’ .
Y See whole document 1-11, 14, 17-35

TRONSON N.C, et al,, “Regulatory mechanisms of fear extinction and depression-like
. behavior”, Neuropsychopharmacology, 2008 June, vol. 33, no, 7, pages 1570 L1583

Y See whole document o
1-11, 14, 17-35
BENEDETTO B.I. et al., “Activaticn of ERK/MAPK in the lateral amygdala of the
mouse Is required for acquisition of a fear-potentiated starde response”,
Neuropsychopharmacology, 2009, vol, 34, pages 356-166, Published online 23 April
12008 '

Y See whole document : 4 11, 14,17-35

BEZCHLIBNYK Y. and YOUNG L.T., “The newrobiology of bipolar disorder; focus
on signal transduction pathways and the regulation of gene expression”, Can J

Psychiatry, 2002, vol. 47, no. 2, pages 135-148 .
Y Abstract, Table 1 . 1-16, 12, 17.35

AVISSAR 8. et al., “Dynamics of ECT Normalization of low G protein function and
immunoreactivity in mononuclear leukocytes of patients with major depression” The
American Joumal of Psychiatry, 1998, vol. 155, no. 5, pages 666-667

Y See whole document especially Abstract, Figores 1-10, 12, 17-35

Form PCT/ISA/210 {continnation of second sheet) (July 2009)



(93) JP 2012-501181 A 2012.1.19

INTERNATIONAL SEARCH REPORT
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C (Continuation) -DOCUMENTS CONSIDERED TO BE RELEVANT '
Category™ Citation of documient, with :‘nd.icaﬁon, where appropriate, of the relevant passages R;l!:rs;?t to
. - : © | claim No.

WO 2008/144371 Al (THE BOARD OF TRUSTEES OF THE LELAND STANFORD

TUNIOR UNIVERSITY) 27 November 2003

Y See pages 3, 51, 52, examples 111, 13, 14,
. 17-35

DONATIR.L. et al., “Postmortem brain tissue of depressed suicides reveals increased

Gse localization in lipid raft domains where it is less likely to activate adenyl cyclase™,

The Journal of Neuroscience, March 2008, vol. 28, no. 12, pages 3042-3050

VAWTER M.P, et al., “Microarray sereening of lymphocyte gene expression
. | differences in multiplex schizophrenia pedigree”, Schizophrenia Research, 2004, vol,
1 67, pages 41-52 : ] .
Y | Abstract, methiod . ‘ ' 1-11, 13, 14,
17-35
STEIN M B. et al,, “G-protein level quantification in platelets and levkoeytes from
patients with panic disorder”, Neuropsychopharmacology, 1996, val. 15, no. 2, pages
180-186 '

COLIN 8.F, et al., “Chronic lithium regulates the expression of adenylate cyclase and
Gi-protein a subunit in rat cerebral cortex”; PNAS, 1991, vol. B8, pages- 10634-10637

WO 2007/043094 Al (BLANCHETTE ROCKEFELLER NEUROSCIENCES

INSTITUTE) 19 April 2007

Y Whole document 1-11, 13, 14,
‘ : 17-35

WO 2003/068958 Al (JAPAN SCIENCE AND TECHNOLOGY CORPORATION) 21 |- .

" | August 2008 : ' . 1-11, 13, 14,

Y Absitract, Pages 9, 16, 19, 20 <1735

PRASAD H.C. ¢t al,, “Human serotonin transporter variants display altered sensitivity
to pratein kinase G and p38 mitogen-activated protein kinase™, PNAS, 2005, vol 102,
ne. 32, pages 11545.11550 .

Y .| Abstract, Introduction 1-11,13, 17-35

Form PCTHSMIO (continuation of second sheet (2)) (Tuly 2009)
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Supplemenial Box 1

(To be used when the space in any of Boxes I to TV is not sufficient] )
Continuation of Box No: YH

This ntemational Application does not comply with the requij'ements of unity of invention booause it does not relate to one
invetition or to 2 group of inventions so linked es to form a single general inventive concept.

In assessing whether thers is more than one invention claimed, I have given consﬂeratmn to those features which cdn be considered
to potentially distinguish the claimed combination of features from the prmr art. Where different claims have different
distinguishing features they defing different inventions.

This International Scm'h.ing Auﬂlbrity has found I:hat there are different inventions as foilows:

v Tnvention 1; Claims 1-35 are directed to a method of diagnosing an affective disorder in a subject cumpnsmg
evaluating the presence of adenosine deaminase plus another bjomarker chosen from Table 1A, It is considored
that the blomerker adenosing deaminase aud its use to disgnose an affective disorder comprises a first
distinguishing feature.

» Invention 2: Claims 1-35 are djrected to a method of diagnosing an affective disorder in 0 sub_[ect comprisitg
cvaluating the presence of beta-arrestin 1 plus enother biorearker chosen from Table 1A. It is considered that
beta-arrestin 1 and its usc to diagnose an affective diserdér comprises a second dlst:ngu:shmg foature,

*  Inventions 3 — 29: Mutatis mrandis for the remaining biomarkers listed in Table 1A,

PCT Rule 13,2, first sentence, states that unity of invention is only fulfilled when there is a techaical relationship among the claimed
inventions involving one or more of the same or corresponding special technical features, PCT Rule 13,2, second sentence, defines
4 special techmical feature as a feature which makes a contribution over the prior art,

1t should be noted that given that olaim 1 is divected to combinations of at least two biomarkers chosen from the 29 listed in Table
1A, this allows for around half a bilion possible combinations, Hence, for the purposes of expedlency, each individual biomarker
will be congidered a dlstmgmshmg Teature rather than each combination of 2 or more {(as claimed).

The only feature commen %o all of the claims is the use of biomarkers to diagnose aﬂ'ectwe disorders in a subject. However this
concept is not novel and/or not mventive in the light of a vast mumber of documents of which ihe following should be considered
merely exemplary:

DI1: WG 2008/124428 (INDIANA UNIVERSITY RESEARCH AND TECHNCLOGY CORPORATION) 16 October 2008
D2: LOFTIS J. M. ¢t al,, Neurosci. Lett., 2008 January 17, val, 430, 110, 3, pages 264-268

D3: THE WELLCOME TRUST CASE CONTROL CONSORTIUM, Nature, 2007 Tune 7, vol, 447, no. 7145 pages 661678,
D4: RIBEIRO L., st al,, NeuroReport, 2007 August 6, vol. 18, no.12, pages 1291-1293

D5 LINFP.-L &MtcheIlB D., Schizophtenia Bulletin, 2008, vol. 34, no. 4, pages 791797

D6: MULLER 1. J. et al., British Joumal of Psychiairy, 2006, vol. 189, pages 317-323

Further, given the nature of the clmmed subject matter, it is appropriate to apply the Markush practice. It is apparent that each of
the biomarkers possesses a common activity or property (namely, usefulness in diagnosing zn affective discrder); however, there is
ne significant stractural element shared by each of the biomarkers and, firther, each of the biomarkers do not belong to a recognised
tless of compounds, Thus the Markush criteria are not satisfied and the bjomarkers canot be considerod to be mified.

This means that the common fegture can not constitate a special technical featire within the meaning of PGT Rule 13.2, second
sentence, since it makes no contribution over the prior art. Because the common feature does not satisfy the requirement for being a
special technical fogture i follows that it cannot provide the necesséry technical relationship between the identified i inventions.
Therefore the claims do not satisfy the requirement of'unity of | mventaon a posterior,

Form PCI‘!ISMIG (extra sheet){July 2009)
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This Annex lista the known "A" publication level patent family members relating to fhe patent documents ctied in the
abave-mentioned international search repori. The Australizn Patent Office is tn no way lisble for these particulars
' which are merely given for the purpose of information.
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