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INTERNATIONAL SEARCH REPORT Intetnational application No.

(63) JP 2016-536598 A 2016.11.24

PCT/AU201 4/000849

A. CLASSIFICATION OF SUBJECT MATTER
GOIN 33/62 (2006.01) C40B 36/03 (2006.01) A618 5/00 {2006.01)

According to Interational Patent Classificstion (IPC) or to both national clagsification and IPC

B. FIELDS SEARCHED

Minimum documentation searched {classification aystem followed by ¢lassification symbols)

Documentation searched other than minimum documentation to the extent that such documents ate included in the fields searched

Electronic data base consulted during the intermational search {name of data base and, where practicable, search terms used)

Google, google patents, pubmed, espacenet; CAPLUS, BIOSIS, MEDLINE, EMBASE via STN; X-FULL via EPOQUE: Robetts,
Dratz, heparin, chromatography, binding, affinity, biomarker, diapnosia, validation, neurelogical, alzheimers, parkinsons, and like
terms

C. DOCUMENTS CONSIDERED TO BE RELEVANT

but later than the priotity date claimed

Category® | Citation of document, with indication, where approptiate, of the relevant passages Relevant to
claim No.
Dacuments are listed in the continuation of Box €
Further documents are listed in the continvation of Box C See patent family annex
* Special categories of cited documments:
"A"  document defining the general state of the art which isnot  "T"  lafer document published after the international filing date or priority date and not in
censidered to be of particular relevance conflict with the application but cited to understand the prineple or theory
underlying the invention
E'  eadier application or patent but published on or after the "X document of particular eelevance; the claimed invention canngt be considerad novel
international filing date or cannot be considered to involve an inventive step when the document is taken
alone
L' document which may throw doubis on pricrity claim{s}or  "Y"  documene of particular relevance; the ¢laimed invention cannat be considered to
which Is cited to estzblish the publication date of another involve an inventive step when the document is combined with one or more other
citation or other special reason {as specified) such documents, such combination being obvious 1o a person skilled in the art
"Q"  doeument referring to an oral disclosure, use, exhibition wpn ’ .
or other means & document member of the same patent family
"P* dosument published prior to the international filing dawe

Date at the actual cormpletion of the international search

Date of mailing of the intermational search report

PO BOX 200, WODEN ACT 2606, AUSTRALIA
Ermnail address: pet@ipaustralia gov.an

17 November 2014 17 November 2014
Name and mailing address of the ISA/JAU Authorised officer
AUSTRATIAN PATENT OFFICE Felix White

AUSTRALIAN PATENT OFFICE
(IS0 9001 Quality Certified Service)
Telephons No. 0262832565

Form PCT/1SA7210 (fifth sheet) (uly 2009)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/AUX4/000849

Box No,II Ohbservations where certain claims were found unsearchahble {Continuation of item 2 of first sheet)

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

1. I:‘ Claims Nos.:

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

the subject matter listed in Rule 39 on which, under Article 17{2)(a)(i), an international search is not required to be
cattied out, including

2 I:‘ Claitns Nos.:

because they relate to parts of the international application that do not comply with the preseribed recuirements to such
an extent that no meaningful international search can be camied out, specifically:

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

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

This Tnternational Searching Anthority found multiple inventions in this international application, as follows:
See Supplemental Box for Details

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

2. I:‘ As all searchable claims could be searched without effort justitying additional fees, this Authority did not invite
payment of additional fees.

3. I:l 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 fees were paid, specifically claims Nos.:

4 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.:

1-17, 27-34, 40 {in full), 42-44 (in part)

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

The additional search faes were accompanied by the applicanc's protest but the applicable
protest fee was not paid within the time limit specified in the invitation.

I:I No protest accompantied the payment of additional search fees.

Form PCT/15A7210 (third shect) (July 2009)
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INTERNATIONAL SEARCH REFORT Tnternational application No.
C (Corntinuation). DOCUMENTS CONSIDERED TO BE RELEVANT PCT/AU2014/000849
Category* | Citation of decument, with indication, where appropriate, of the relevant passages Relevant to claim No.

Yu, H.-L. et al "Aberrant profiles of native and oxidized glycoproteins in Alzheimer
plasma" Protcomics, 2003, vol. 3, pps 2240-2248

X Whole document, in particular Abstract, 2.1, 2.3, 2.8, Table 3, Figs 1, 3,6 1-2, 8-13, 15, 27, 34, 40, 42,
44
b p. 2240-2241 1-17, 27-34, 40, 42-44

WO 2002/008449 A2 (THE SIR MORTIMER B. DAVIS-JEWISH GENERAL
HOSPITAL) 31 January 2002

X Example 8, Claim 7 1-2, 813, 15, 17, 27, 34, 40,
42,44
Y As ahove 14

US 5705401 A (MASTERS of al) 06 January 1993

X Claims, col 9 lines 3240, col 13,Table 1 1-3, 8-13, 15-17, 27-34, 40,
42,44
Y As above 14

Nishivama, E. et al "Serum amyloid P component level in Alzheimer's disease”,
Dementia, 1996, vol. 7, pps 256-259
A Abstract

Lista, S. et al "Biological and methodical challenges of blood-based proteomics in the
field of neurological research” Progress in Neurabiology, 2013, vol. 101-102, pps 18-34
Y 4. Sources of Analytical Bias, p. 26 et seq 14

Johnstone, D. et al "Multivariate Protein Signatures of Pre-Clinical Alzheimer’s Disease
in the Alzheimet’s Disease Neurcimaging Initiative {ADNI) Plasma Proteome Dataset”
PLoS Qne, 2012, vol 7, 34341

Y Whole decument 1-17, 27-34, 40, 42-44

Llano, D. A, et al "Evaluation of Plasma Proteomic Data for Alzheimer Disease State
Classification and for the Prediction of Progression From Mild Cognitive Imnpairment to
Alzheimer Disease” Alzheimer Disease and Associated Disorders, July-September 2013,
vol 27, pps 233-243

Y Whole document, in particular p, 236 r.h, column 1-17, 27-34, 40, 42-44.

Janciauskiene, 8. et al, “Inhibition of Alzheimer p-Peptide Fibril Formation by Serum
Amyloid P Component” Journgl of Biological Chemsitry, 1993, vol. 270, pps 26041-
26044

X Pp. 26041 40, 42-44

Form PCT/ISA/210 (ffth sheet) (July 2009)
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Supplemental Box

Continuation of: Box ITI
This Authority considers that the present application comprises the following distinet inventive concepts:

Tnvention 1: Claims 1.7, 27-34, 40 (in full), 42-44 {in part) — method and kit for identifying biomarkers, characterised by isolating a
heparin binding protein and then validating it as a candidate biomarker for neurological disease.

Invention 2; Claim 18, (in part) — a biomarker for the diagnosis or prognosis of neurological disease, method and kits for using that
biomarker to diagnose or prognose the discase, where the biomarleer is antithrombin IT1. This also extends to claims 19-26, 35-39
angd 41-44 insofar ag they relate to antithrombin ITL

Tnvention 3: Claim 18 (in part) —as invention 2 but for serum amyloid P
Inventions 4-15: Claim 18 (in part) — as invention 2 but for each of the other proteins listed in claim 13
Nature of the invention

The present specification discloses methods for validating biomarkers for newrclogical diseases. The methods appear to be
principally characierised by treatment with heparin {0 remove non-heparin binding contaminants prior to validation, Proteing which
bind heparin are then validated s potential biomarkers for neurological diseases in view of known markers, A rumber of
biomarkers validated in this way are also disclosed for diagancsis or prognosis of neurological disease.

The description indicates at [$6] "Isolating molecules with a heparin binding affinity is necessary and reduces the influence of the
high asbundant molecules that interfere with biomarker validation. [t has now been found by the inventors that a subset of molecules
with a heparin binding affinity show a high correlation with validated biomarkers of neurological diseases™

It appears from this disclosure that heparin binding is a step used during marker validation to remove interfering molecules, There is
no suggestion that heparin binding is associated with neurological diseases at a mechanistic level.

Furthermore it appears that heparin binding per se is not related to biomarker status.
Claim construction, clarity and support.

Under the PCT ¢laim construction conventions, markers isclated or identified by a given method are not limited to that particular
method, but are considered to be markers per se. Therefore the limitation of e.g. claim 19 does not import any patentable weight
under the PCT.

"Markush" group considerations

Agcording to so-called Markush practice, an invention relating to a group of chemical compounds can be unified ifthey have a
common property, and either share a significant structural element or belong to a recognised class of chemical compounds.

The group "proteins with heparin binding ability” have a common property. However they are not considered to share any
significant structural element. Heparin hinding ability is found over a wide range of stmictrally and funetionally diverse proteing,
and is not restricted to particular sequence motifs.

Furthermore, according to the guidance in the PCT Administrative Instructions "the words "recognized class of chemical
compounds” mean that there is an expectation from the knowledge in the art that members of the class will behave in the same way
in the context of the claimed invention. In other words, each member could be substituted one for the other, with the expectation
that the same intended result would be achieved®.

The heading “hepatin binding proteins” does not satisfy the criterion of "belonging to a recoghized class of chemical compounds in
the art to which the invention pertains” because not all heparin binding compounds can be used interchangeably in the context of the
claimed invention.

Therefore the compounds of inventions 2-15 are not considered to be a unified "Markush”™ group. Furthermore, since none of
inventions 2-15 require a step of heparin binding to the biomarker, all of inventions 2-15 lack unity with invention 1 @ priori.

Lack of unity @ posteriori
Form PCT/ISA/210 (Supplemental Box) (July 2009)
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Supplemental Box

Notwithstanding the above analysis, 2 number of citations have already disclosed association of heparin binding proteins with
neurological diseases (23 well as D1-D3 cited in Box V).

D4 discloses that that seram amyloid F is down-regulated in Alzheimer's disease patients (see abstract). This is the same
relationship disclosed for SAP in the present specification.

D5 discloses that amnyloid precursor protein in circulatory fluid can be used for assaying for Alzheimer's dizsease (see e.g. abstract).
APP interacts with heparin.

Therefore in light of these disclosures the concept of "validation and diagnosis of neurological diseases with heparm binding
proteins” cannot provide a unifying "special technical feature” and all of the inventions identified above lack anity.

Res_parme fis] argummls

In the letter dated 29 October 2014 the applicant argued that elaims 27-39 should be grouped with invention 1 besause they refer
to the method of claim 17. This is found partially persuasive. Claims 27-34 refer to the use of biomarkers validated by the method
of claims 1-17. However claims 35-39 refer to specific biomarkers corresponding to inventions 2-15. Therefore claims 35-39 are
more appropriately grouped in inventions 2-15. Since no search has been cartied out for these specific biomarkers, it is not possible
to report on claims 35-39, particularly in regard to inventive step.

Form PCT/ISA/210 (Supplemontal Box) (July 2009)
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INTERNATIONAL SEARCH REFORT Intemational application Ng,
Inforthation on patent family membery PCT/AU2014/000849
This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report. The Anstralian Patent Office is in ho way liable for these particulars which are merely given for the purpose of information.
Patent Document/s Cited in Search Report Patent Family Member/s

Publication Number Publication Date Publication Number Publication Date

WO 2002/008449 A2 31 January 2002 AU 7951501 A 05 Feb 2002
CA 2417134 Al 31 Jan 2002
EP 1303337 A2 23 Apr 2003
EP 1303537 B1 27 Sep 2006
JP 2004504366 A 12 Feb 2004
US 2004033562 Al 19 Feb 2004
US 7105485 B2 12 Sep 2006

US 5705401 A 06 January 1998 AU 2926392 A 15 Jun 1993
AU 669493 B2 12 Jun 1996
AU 701954 B2 11 Feb 1999
AU 5059896 A 11 Jul 1996
CA 2123211 Al 27 May 1993
EP 0613560 Al 07 Sep 1994
EP 0613560 B1 21 Oct 1998
EP 06133560 B2 21 Jun 2006
JP HO7503316 A 06 Apr 1995
JP 3277211 B2 22 Apr 2002
US 2004265847 Al 30 Dec 2004
WO 9310459 Al 27 May 1993

End of Annex
Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.

Form PCTASA/21D (Family Armex){Tuly 2009)
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