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(LR, ATILAR. BRER. 5505,
o)

gooooao
=1
3=} i 2y
= MMP a7 EFF ., FEECMAV /U E
= MMP-2 WEOS—SFURLUESFY
& MMP-9 VERIUVERIAS—FURLUIZESFY
% DIV 6% FoIHY TSRS
= hT7ew LEFEORE
2 TSAZ/FUEMIERTF. tPA FSR/HY
L ADAM (ATARALTIIVEELY BEEZ A\ VEOEERRAMNE A
2420705 F7—+ ;A Diseintegrin And
Metalloprotease, &£f-MDC, P X34 )
BEEREHIL/ —T MMP-7 FEOLO. FlZIE25—4518,
FasL., HLE, DCN, IGFBP-3,
MAG. 72RZ/5 ZDHOMMP
P i ADAM9, ADAM15 BEELVEOEEBRAE A
AL BRAR A TR TE—E NHEEER)TOTTF—E | EHFEM. LysFFAgEREOERAT
(Prostate adenocarcinoma) a5,
AL IR TR HoL A3 X IFU TSR/
HiISL I ADAM15 BEEA A VEOR BN AT
NI /I—T HJILAU6 X TSREITY
L RBEES Th)TA—E IREEEE)TOT7—E | EREMN. LysELIFAEEDERAT

kY %,

b

MMP-2, MMP-9, A)2L 4> -10(hk-10)

WEEBIUVEOS—SURLUIC
YSFU . F/FU, TSRIIFTY

FLEE. BIE. AISLARE

HTFFUB. LBLUD
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10

20

30



(25)

JP 2016-520327 A 2016.7.14

gooooao
ER [ 2E
FENERE HTFB BARELEC SRR E R LAY
LEEOEEDOIEER TN
£ 3E R 72 (esophageal hT7ivB ARELERIFESETELEL
adenocarcinoma) LEEEOREE O IEH R ML
EEE. 58 NALFI3)LE)oTaT7—H (type I
integral serine proteases)
(CRIFONARTFH—HEIV(DPP4/CD2
6). 75—+ - MRt a /O E
T IL77 (FAPalpha) B & UBET 2INEEE
BIOYILE) I RTFT—E)
EHE. &% 75—t E£BECMAV/IIE
DA ILREBEE
FTRTOLFADAILA DAILAETOF7— HIER(AGagPolft &
HIV HIVZOT7—+ (HIV PR, 7 RA/\SX B AIERAGagB LU GagPol /308
JnF7—t)
CRIRF# NS3tYrToFF7F—+ AL AERTER AR 2 0B
Sk TUTaTT—E B (NS2B/NS3),
NS3/NS4ABKLUNSAB/NSELIHT
DIARFAIL NS2B/NS3pro DAL AERIER AR 2 0B
M B S
LoFARoRERE @mEpAAOTOF7—+E Me—Arg—Pro—Tyr
(Legionella spp.)
i R A 2% BEERE AT/ IO0T7—H

(Meningoencephalitis)

AL TRavhR-EXFRA
(Streptococcus pyogenes)

(ABHESRHRE)

EHBE A RAMES ZERB(SpeB)

Mt T ISR RETOT) L,
TERRL S

OARR DI L T4743)0
(Clostridium difficile)

Cwp84

2470319 F 2, FEZ ERORITFL
BLUFDOMECMEL /U E

FILYNAT—IF BACE—1.2 (PILYNAT—tHL4A—H) B -7IOARHERES L/ E
EhELUEE MMP, tPA
DmERE FolHToL T i (ACE) FolAToLU T30 F

T T A— Lt EARE LA

hFFLUK. L. S

LEFEOEE

R 2 MMP-1 ZELBARMMEDS T
BEEY T F kovEy FRTARFY

RS 1EBAERAE FOvEY FRTARFL

BHRE . TR EREETE HTFTVUK. S LEEOES

BHEN 2, SeEtERAEIR R 7 h+—+E (ADAMTS4, ADAMTS11) FAUAY (FRTHI)hy)
iiik:£h FEXaBF (FOVHRFF—4) =18 = v

M2 e

ADAMTS13

Tr 4L TSR EF (VWF)
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=B [ 2H

mizsE TSR/ FEEILEEF . tPA TSR3/

AL AR BEE D Jnzgay ERENaFyrILHT1=yh

F k1o LoHEH EEhn (epithelial Na channel subunits)

(Stress—induced Renal

pressure natriuresis)
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2

EE EHEE [

WA Ao8—O4F1-A—4 MMP-2, MMP-3, MMP-9, R,
FERN T ATL U Lys-C, Glu-C,
Asp-N. Arg-C

TEAKETE. BEERE. IGFBP-3 MMP-1, MMP-3, MMP-9, RJZ Lo,

REEE FEM) T, ATL 2 Lys-C, Glu-C,
Asp-N, Arg-C

= TGF-AR—#4 MMP-9, )T FER) T,
~RTL 2 Lys-C. Glu-C. Asp-N., Arg-C

2. BECRERSE TNF MMP-7, R TSy ER) T,
AT Lys-C, Glu-C, Asp-N. Arg-C

2. B RERS FASL MMP-7. )T  ZERMTOD,
~RTL 2w Lys-C. Glu-C, Asp-N. Arg-C

BlfEAaE. MRS HB—EGF MMP-3, )Ty FERM) T,
~RTL 2 Lys-C. Glu-C. Asp-N. Arg-C

INATTILERE FGFR1 MMP-2, F)TS  ZERM T,
AT Lys-C, Glu-C, Asp-N, Arg-C

= Fayw MMP-2, MMP-3, MMP-7, R 72,
FENTL, RTV Y, Lys-C, Glu-C,
Asp-N, Arg-C

= R E S L R IVRS)avE—€

(Tumor associated carbohydrate
antigens)

= STFYIILAR? o-JUhr—€

= LTI A RX o-5hr—+€

/B o< F, el EE VEGF r)Tow, FERMITLL, RTDL Lys-C.
Glu-C, Asp-N, Arg-C

£ EGF M)Tow, FERTLL, RTDY Lys-C.
Glu-C, Asp-N, Arg-C

= L2 MITow, XERTLL, RTLY, Lys-C,
Glu-C, Asp-N. Arg-C

FRICKDRAE /MEFE L6 MITow, FENITLL, RTDL Lys-C.
Glu-C, Asp-N, Arg-C

= IFN- 7 MITow, FEMNITOL AT Lys-C,

Glu-C, Asp-N, Arg-C
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8 ErEE [
FEICKHMNEMEHE. TNF-« rIFLw FEN) T RITDY Lys-C,
BT F Glu-C, Asp-N, Arg-C
2. AR HEAE ., IR TGF- 8 F)Foo FER)TOU, RTDU, Lys-C,
Glu-C, Asp-N, Arg-C
2. Bl S M EfE PDGF FIFow FER T, AT Lys-C,
Glu-C. Asp-N, Arg-C
u sp rg 10
#& . it ZE A2 AR A (pulmonary S RIS E F (FGF) RUTFLD  FEM T, RTLL Lys-C,
cystadenoma) Glu-C, Asp-N, Arg-C
= fid e KPR 4% R X F (BDNF) FIFw FEM T, AT Lys-C,
Glu-C. Asp-N. Arg-C
= AA—2zOVRBREF(IRF—1.1 | RJFo o FEMITOL RTIL U Lys-C,
RF—2) Glu-C, Asp-N, Arg-C
[EFEINHERFOEERF MIF RIFL, FERM T, RTD, Lys-C,
(inhibitor of tumor suppressors) Glu-C, Asp-N, Arg-C
Yo BEA DI /—=, GM-CSF R)Tow, FEMN) TV RTVY, Lys-C, 20
il de4=Fnd Glu-C. Asp-N, Arg-C
iR M-CSF FIFow FERM T, AT Lys-C,
Glu-C, Asp-N, Arg-C
LEHE. SHREELE. IL-12 R)Foo FER)TOL RTDY Lys-C,
REETY < F. v0— 9K Glu-C. Asp-N. Arg-C
FTFAZNES—T Hilg B MK, IL-15 FIFow FER T, AT Lys-C,
REMEES. B YTF Glu-C. Asp-N. Arg-C 20
B H#EM A0 TOT7—EHER T F)Foo FER)TOU RTDY Lys-C,
(Tissue inhibitor of MMP ; TIMP) Glu-C. Asp-N, Arg-C
B BaS5—4, mBasS—5 MMP-1, MMP-8, MJTL 2 FERMTS
v . RIL | Lys-C. Glu-C, Asp-N.
Arg-C
I VEOS—4y VEIOS—45L MMP-2, R Ty FERITOU RTL
. Lys-C, Glu-C. Asp-N, Arg-C
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INTERNATIONAL SEARCH REPORT Tnternational application No.
PCT/US2014/041370

A. CLASSIFICATION OF SUBJECT MATTER

€12Q 1/37({2006.01) C120 1/25(2006.01) C12Q 1/34(2006.01)  CO7K 14/00({2006.01)  ASIK 38/36 (2006.01)
AGIK 38/39 {2006.01) AGIK 49/60 {2006.01) AE1M 37/00(2006.01) ASIK 9/70(2006.01) B82Y 5/00{2011.01)

According to International Patent Classification {IPC) or to both national ¢laggification and IPC
B. FIELDS SEARCHED

Minimum decumentation searched (classification systern followed by classification symbols)

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

Electronic data base vonsulted during the international search {name of data base and, where practicable, search terms vsed)

Databases: Medline, HCAPlus, Biosis, Embase, WFI, Epodoc. Keywords: proteass, peptidase, proteolytic, cleavage, digest,
glycosidase, hydrolase, nuclease, lipase, thrombin, metalloproteinase, substrate, susceptible, biomarker, biosensor, reporter,
signature molecule, nanoparticle, vivo, administer, inject, implant, transdermal, urine, utinary clearance, tenal clearance, sample,
affinity, capture, elisa, antibody, immunoassay, detect, lgbel, measure, imaging, lateral flow, and like terms. Inventor and
Applicant search.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Documents are listed in the continuation of Box C

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

* Special categories of cited documents:
A" document defining the general state of the art which is nor "T" later document published after the international filing date or priority date and not in

considered to be of particular relevance canflict with the application but eited ro understand the prineiple or theory
underlying the invention
E"  earlier application or patent but published on or after the "X"  document of particular relevance; the claimed invention cannot be cansidered novel
international filing date or cannot be considered to involve an inventive step when the document is taken
alone
"L"  documenl which may throw doubts on prority claim{syor  "¥"  document of particular relevance; the claimed invention cannot be considered o
which 18 ¢ited to sstablish the publication date of another involve an imventive step when the document is combined with one or mors ether
citation or ether special reason (as specitied) such documents, such combination being obvious to a persen skilled in the art
"0"  documenl referring to sn eral disclosure, use, exhibition .. i
or other means & document member of the same patent family

“P*  document published prior to the international filing date
but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
26 September 2014 26 September 2014
Name and mailing address of the ISA/AU Authorised officer
AUSTRALIAN PATENT OFFICE Tive Bellhouse
PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE
Email address: pet@inaustrelia.gov.an {180 5001 Quality Centified Service)
Telephone No, +61 2 $283 2959

Form PCT/ISA/210 (fifth sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US2014/041370

Nucleotide and/or amino acid sequence(s) (Continuation of item 1.¢ of the first sheet)

Box No. 1

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search

was carried out on the basis of a sequence listing filed or furnished:

a.  {means)

D on paper

in ¢lectronic form

b.  ({time)
I:l in the international application as filed
together with the international application in electronic form
]:| subsequently to this Authority for the purposes of search
2. |:| In addition, in the case that more than one version or copy of a sequence listing has been filed or fumished, the required

statements that the information in the subsequent or additional copies is identical to that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:
A sequence listing was provided, however this was not used for the purposes of the search.

Form PCT/ISA/210 (second sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2014/041370

Box No.II  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international scarch report has not been established in respect of certain claims under Article 17(2)(a) for the following
Teas0ns:

L. D 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
carried out, including

2, D Claims Nos.:

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

3 |:| Claims Nos:

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

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

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

See Supplemental Box for Details

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

Ag all searchable claims could be searched without effort justifying additional fees, this Authority did not invite
payment of additional fees.

HREIRN

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.:

No required additional search fees were timely paid by the applicant. Consequently, this intemational search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

[]

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.

I:‘ The additional search fees were accompanied by the applicant’s protest but the applicable
protest tee was not paid within the time limit specified in the invitation.

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

Form PCT/ISA/210 (third sheet) {July 2009)



(69) JP 2016-520327 A 2016.7.14

INTERNATIONAL SEARCH REPORT Tnternational application No.
C (Continuation), DOCUMENTS CONSTDERED TO BE RELEVANT PCT/US2014/0413T0
Category* | Citation of dosurnent, with indication, where appropriats, of the relevant passages Relevant to claim No,

WO 2010/101628 A2 (MASSACHUSETTS INSTITUTE OF TECHNOLOGY) 10

Scptember 2010

X see abstract, p.6, p.20 lines 10-15, p.26 lines 15-25, p.29 line 13- p.30 line 6, p.45 lines 1-43, 46-64
19-20, <laims, figures 1 & 5, Examples

Y p.43 lines 19-20 44-45

L Cited as a basis for a lack of unity objection

WO 2008/127019 Al {(KOREA INSTITUTE OF SCIENCE AND TECHNOLOGY) 23

Qctober 2008
X See abstract, claimg, p.2 lineg 13- p.5 line 20, Experiment 3, figure 1. 50, 52
Y See abstract, claime, p.2 lines 13- p.5 line 20, Experiment 3, figure 1. 44
L Cited as a basis for a lack of unity objection

DENG, Dawei et al. “Gold nanoparticles based molecular beacons for in vitre and in
vive detection of the matriptase expression on tumor.” Biosensors & Bioelectronics,
2013 (epub 25 May 2013), vol. 49, pages 216-221.

X Sce abstract, p.216 ¢ol 1 - p.217 col 1 par 1, par bridging pp.217-218, p.220 col 2 par 2, 50, 52
fignre 1.

Y See abstract, p.216 ¢col | - p.217 col | par 1, par bridging pp.217-218, p.220 col 2 par 2, 44
figure 1.

L Cited as a basis for a lack of unity objection

NAHRENDORF, M. et al. “Hybrid in vive FMT-CT imaging of protease activity in
atherosclerosis with customized nancsensors.” Arteriosclerosis, Thrombosis, and
Vascular Biology, 2009, vol. 29, pages 1444-1451.

X See abstract, p.1444 col 1 par 2- p.1446 col 1 last par, figures 1 & 2. 50, 52
Y See abstract, p.1444 col 1 par 2- p.1446 col 1 last par, figures 1 & 2. 44
L Cited as a basis for a lack of unity objection

US 2009/0246142 Al (BHATIA et al.) 01 Qctober 2009
Y See figures 1A-1B & 9 and paragraphs [0207] & [0249]. 44-45

US 2005/0260695 Al (FLENMING et al.) 24 November 2005
X See abstract, figures 3-5, paragraphs [0074], Example 2 65-71

WARREN, A D, et al. “Point-of-care diagnostics for noncommunicable diseases using
synthetic urinary biomarkers and paper microfiuidics.” PNAS, 11 March 2014, vol. 111,
no. 10, pages 3671-3676.

PX Sec whole document, particularly abstract, figures 1-4, p.3675 col 2 lings 2-4, 1-71

Form PCT/ISA/210 (fifth sheet) (July 2009)




(70) JP 2016-520327 A 2016.7.14

INTERNATIONAL SEARCH REPORT Tnternational application No.
PCT/US2014/0413T0

Supplemental Box

Continuation of: Box ITI

This International Application does not comply with the requirements of unity of invention because it does not relate to one

invention or to a group of inventions so linked as to form a single general inventive coneept.

This Authority has found that there are different inventions based on the following features that separate the claims into distinct

groups:

*  Claims 1-64 are directed io biomarker nanoparticles capable of detecting enzymatic activity; compositions, reagents and kits
comprising said biomarker nanoparticles; and methods for detecting in vivo enzyme activity by administering said biomarker

nanoparticles to a subject. The feature of a biomarker nancparticle having an enzyme susceptible detectable marker that is
capable of being released from the biomarker nanoparticle when exposed to an enzyme is specific to this group of claims.

¢ Claims 65-71 are directed to a lateral flow test atticle. The feature of a housing comprising a membrane having a defined region
with a detection reagent bound thereto, a reservoir capable of housing a biclogical sample, and a conjugate pad having an
affinity agent for binding to a capture ligand is specific to this group of claims.

PCT Rule 13.2, first sentence, states that unity of invention is only fulfilled when there is a technical relationship among the
claimed inventions involving one or more of the same or corresponding special technical features. PCT Rule 13.2, second sentence,
defines a special technical feature as a feature which makes a contribution over the prior art.

When there is no special technical feature common to all the claimed inventions there is no unity of invention.

In the abave groups of claims, the identified features may have the potential to make a contribution over the prior art but are not
common to all the claimed inventions and therefore cannot provide the required technical relationship. Therefore there is no special
technical feature common to all the claimed inventions and the requirements for unity of invention are consequently not satisfied a
priori.

Furthermore, Group 1 could be further subdivided into separate inventions & posteriori in light of any one of the category L
documents listed in the International Search Report (and cited in the Tntemational Search Opinion as D1-D4), which disclose the
common feature of a biomarker nanopatticle having an enzyme susceptible detectable marker that is capable of being released from
the biomarker nanoparticle when exposed to an enzyme. Consequently, Group 1 can be subdivided into the following groups:

& Claims 1-43, 45-49, 51 & 53-64 (in full) and 44, 50 & 52 {in part}, directed to biomarker nanoparticles, compositions,
reagents and kits thereof, and methods of use thereof, wherein the biomarker nanoparticle comprises a capture ligand as the
detectable marker and detection of enzyme activity is by detection of the capture ligand with a capture assay;

»  Claims 44, 50 & 52 (in part), directed to biomarker nanoparticles, compositions, reagents and kits thereof, and methods of
use thereof, wherein the biomarker nanoparticle comprises a detectable marker not limited to a capture ligand, and thus
including for example a mass tag as the detectable marker for detection using mass spectrometry, or a fluorescent marker
for detection using fluorescence imaging.

In light of any of the category L documents D1-D4, this common feature cannot be a special technical feature. Therefore there is no
special technical feature commen to all the claimed inventions and the requirements for unity of invention are consequently not

satisfied a posteriori.

However, all claims were searched and examined.

Form PCT/ISA/210 (Supplemental Box) (July 2009)
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Information on patent family members

Tnternational application No,
PCT/US2014/041370

This Annex lists known patent family members relating to the patent documents cited in the above-mentioned intemational search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpese of information.

Patent Document/s Cited in Search Report Patent Family Member/s
Poblication Number Publication Date Publication Number Publication Date
WO 2010/101628 A2 10 September 2010 CA 2754072 Al 10 Sep 2010
EP 2403964 A2 11 Jan 2012
TP 2012519209 A 23 Aug 2012
US 2010240050 Al 23 Sep 2010
US 8673267 B2 18 Mar 2014
US 2014234431 Al 21 Aug 2014
WO 2008/127019 Al 23 October 2008 EP 2155215 Al 24 Feb 2010
KR 100857770 B1 09 Sep 2008
US 2010124757 Al 20 May 2010
US 8551727 B2 08 Oct 2013
US 2009/0246142 Al 01 October 2009 CA 2644694 Al 20 Sep 2007
EP 1998684 A2 10 Dec 2008
WO 2007106415 A2 20 Sep 2007
TS 2005/0260695 Al 24 November 2005 None
End of Annex

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

Form PCT/I8A/210 (Family Ammex)(July 2009)
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