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INTERNATIONAL SEARCH REPORT

JP 2017-530373 A 2017.10.12

Internatinnal application No,
PCT/US 15/49844

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - C12Q 1/00, GO1N 33/00, AG1K 3B/00 (2015.01}
CPC - GOIN 33564, GO1N 33/6R39, GOIN 280(/2828

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

B. FIELDS SEARCHED

Minimum documentation searched A%:lassiﬁcation system
IPC(8): C12Q 1/00, GO1IN 33/00, AB1K 38/00 (2015.01)

CPC: GO1N 33/584, GOTN 33/6839, GO1N 28002628

followed by classification symbaols)

USPE: 435/4, 435/7.92, 436/8

Decumentation scarched other tshan minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search {name of

misfolded agareagte, disrupt, amplify, indicator, detect, lucrescanca,

data base and, where ticable, search terms used)

PatBase, Googls Patents, Google Scholar, Google Web, search terms; mistokled proteln, soluble misfolded protein, incubation cycle,

Thioflavin T, Congo Red, m-1-Stilbene, sensitivity, molar ratlo,

temparature, pH, ELISA, sedimentation assay, electron microscopy, atomic force mic

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y

Figs. 1, 2

[o155]

HERWA et al. ‘Anti-amyloid Compounds Inhibit alpha-Synuclein Aggragation Induced by Protsin
Misfolding Cydlic Amplification (PMCAY. J Biol Chem (25 April 2014) vol 283, no 17, pp 11897-
11805, py 11888, col 1, para 2-4, col 2, para 1, pg 11899, col 2, para 1, pg 11900, col 1, para 1,

US 2008/0118938 A1 o ESTRADA et al. 22 May 2008 (22.05.2008) para [0007}{0009], [D026),
[0029]-[0031], [0040]-[0042], [0044], [0045], [0058], [D060]-[0062], [0071], [0080], [0141], [0154],

1-127

t-127

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

[l

*

apn

Specinl categorics of cited documents:

document defining the general state of the art which is not considered
to be of particuiar relevance

“pn

“T"  later document published after the international ﬁli_ngdateu?;riority
date and not in conflict with the apﬂlimtinn but cited to understand

the principle or theory underlying the inveation

earlier application or patent but published on or afler the i
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specfi

wp

“X” docw of particular relevance; the ¢laimed invention cannot be
considered novel or cannot be considered to invelve an inventive

step when the document is taken alone

decument of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is

coyr

“0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such doctmens, 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 p
the priority dute claimed : '&” document member of the same patent family

Date of the actual completion of the international search

26 January 2016

Date of mailing of the international search report

C5 FEB 201

Name and mailing address of the ISA/US

Mall Stop PCT, Attn: ISA/US, Commissionsr for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Anthorized officer:
Laee W. Young

PCT Helpdesk: 671-2T2-4300
PCT QSP; 671-272-7774

Form PCT/1SA/210 (second sheet) (January 2015)
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Box No. II Observations where certain claims were found unsearchable (Continustion of item 2 of first sheet)

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

1L D Claims Nos :

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

2, D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
cxtent that no meaningfisl intemational search can be carried out, specifically:

3. I:I 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 sheet}

This International Searching Authority fonnd multiple inventions in this intemational application, as follows;

AT b e S0 Supplemental Sheet 10 CONtinug i waerssriommrraernas

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 Autherity did not invite payment of
additional fees.

3. D As ouly sume of the required additional search fees were timely paid by the applicant, this intemational 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 scarch report is
ﬁsér;cted to the invention first mentioned in the claims; it is covered by claims Mos.:

Remark on Protest D The additional search fees were accompenied by the applicant’s protest and, where applicable, the
paymeri of & protest fee.
E] The additional search fiees were accompanied hy the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation,
D No protest accompanied the payment of additional search fees.

Form PCTASA/210 (continuation of first sheet (2)) {(January 2015)
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INTERNATIONAL SEARCH REPORT International application No,
PCTIUS 15/49844

Continuation of Box No. II}, Observations where unity of invention is lacking:

This application contains the following inventions or groups of inventions which are net so linked 2s to form a single general inventive
concapt under PCT Rula 13.1. In erder for all inventions to be examined, the appropriate addltienal examination fees must ba paid.

Group I: Claims 1-127, directed to a methed for determining a presence of a soluble, misfolded protein in a sample.

Group II: Clafms 128-173, dizected to a kit for determining a presence of a soluble, misfolded protein in & sample.

The inventlons listed Groups | and || do not relats to a alngle general inventive concept under PCT Rule 13.1 because, under PCT Ruls
13.2, they lack the same or coresponding spacial technical features for the following reasans:

Special Technical Features

Graup [ Includes the spaclal technical feature of & method siep of contacting the sample with a monomeric, folded protein, not required
by Group 11.

Group It includes the special tachnical feature of a kit comprising kngwn amount of a monemeris, folded pratein 2nd & known amount of
an Indicator of misfolded protein, and instructions, not requirad by Group |.

Coammon Technlcal Faatures

Groups | and || are related to each other as a composition {Group 11} and a method of using the composition (Group 1} and share the
technical feature of determining a presence of a solubla, misfolded proteln in a sample. However, this shared tachnical feature do not
represent a contribution over prior ant in view of the articie entitled "Antl-amyloid Compounds Inhibit alpha-Synuclein Aggregation
Induced by Protein Misfolding Cyclic Amplification (PMGA)” by HERVA et al. (harsinafter ‘Herva') and US 2008/0118938 A1 to
ESTRADA et al. {hersinafier 'Estrada'}.

Herva teaches contacting the sample comprising soluble, misfolded protein [e.g. alpha-synuclein, alphaS] (pg 11898, col 1, para 3,
PMCA, Seeded reactions ... were done by diluting 1:100 of 8¢ uM alpha-synuclein fikrils, previously generated by PMCA, into fresh
saluble alpha-synudlein recombinant substrate} with 8 monomeric, folded protein corresponding to the soluble, misfolded protein to
form an incubation mixtura (pg 11898, col 1, para 3, PMCA, recombinant wild-type fulllangth human alpha-synuclein ... was prepared as
indicated {13} and diluted to a final 90 uM concentration in conversion buffer); conducting an incubation cycle two or more times effective
to form an amplified portion of mistolded protain [fbrils], each incubation Gycle comprising incubaling the Incubation mixture effectiva to
cause misfolding and/or aggregaticn of at least a portion of the menomeric, folded protelh in the presenca of the soluble, misfolded
proteln [and] physically disrupting the incubation mixture effective to break up at least a portion of any protein aggregate present (pg
11898, col 1, para 3, PMCA, samples wera subjectad to cyclas of 20-s sonication and 30-min incubation at 37 degres C; pg 11899, col
1, para 2, Tha PMCA technique combines cycles of Incubation at 37 degree C (io grow fibrils) and sonication (to break fibrils into smallar
growing fractiens) of samples contalning Tritors X-160 for solubility, avoiding precipitation of the aggregates.) and determining the
presence of the amplified portion of the soluble, misfolded aggregate, and/or inscluble, misfolded aggregate, {pg 11900, col 1, para 1,
the kinetics of fibrit formation of 30 and 90 uM {Fig. 1, C and O} recombinant alpha-synuclein substrates in the absence or presence of
0.9 uM alpha-synuclein fibrils In a 24-h PMCA orin a regular Incubation reaction. Whan recombinant alpha-synuclein fibrils were added
.. PMCA fibrils formed as fast as 2 h, with the maximum level reached between 4 and 8 h {Fig. 1, C and D); pg 11900, col 1, para 2,
Circular dichroism (CD) was performed to compare the product of PMCA alpha -synuciein and non-PMCA control samples (Fig. 24),
Comparison of the spacira showed an increase in bata-sheet contant in alpha -synuglein PMCA samples compared with the non-PMCA-
trealad alpha-synudlein that remained mainly unfolded ... Both Coomssie Blue staining and immunoblotting with specific alpha -
synuclein antibodies showed that only after PMCA were large aggregates of alpha -synuclein present); provided that the monomeric,
folded protein and the soluble, misfolded protein exclude prion protein {PrP) and Isaforms thereof (alpha-synucigin is commonly known
in the art to ba a distinct protein encoded by a gene diffarent than the Pr® prion protein).

Harva does not specifically teach determining a presance of a sclubls, misfelded protein [e.g. alphaS] in a sample by detecting

dlt least a portion of the seluble, misfolded protein comprising a soluble, misfolded monomer and a sclubile, misfalged aggregate,
howevar, Estradu lsaches that PMCA technology can be used for diagnasis and/or identification of a misfoldad protein in a subject,
Including alpha-synuclein (para [0008] ' methods and composilions for dlagnosis andfor identification of a misfolded protain .. PMGA s a
cyclical process ... and consisls on cycles composed of two phases. During the first phase the sample containing minute amaunts of
misfolded oiigomers and a large excess of soluble monomeric protein are incubated to induce growth or amplification of misfoldec
profelns®, para [0030] "the detected mistolded protein could comprise abnormally foldad proteins or protein fragments. For example the
migfolded protein may be a wild type, variant, or mutant of ... .alpha-synucleln”), Herva further teaches detecting soluble misfolded
proteln {para [0042] "detection of amglified misfokled protein In a reaction mix or sarially amplified reaction mix may bea via a variety of
methods ... the misfolded protelh may be detacted by a sedimentation a5say, using centrifugation to separate aggregated from scluble
protein.”, Said non-sedimenting soluble misfolded protein would comprise the claimed soluble misfolded moncmer and soluble misfolded
[small, slowly sadimenting) aggregate.), It would have been obvious to one of otdinary skill in the art to have applisd the PMCA method
of alpha-synuclein, as taught by Herva, to determine a presence of a soluble, misfoldad alpha$ protein in a sampie, as taught by
Estrada, because Estrada teaches that PMCA method can be used as a sensitive mean for diagnosing disorders with misfolded protein
In & subject {para [0009] " the method can be used to diagnose or detect misfolded protein associated with ... diseases associated with
protein aggregates or aggregation. ... The methods typicaffy use the functional property of misfolded oligomers to satve as seads to
catalyze the polymerization of monomaeric protein (f.e., a substrate protein) as a way to measure thelr presence in blological fuids").

As sald technical feature was known in the art at the time of the Invention, this cannot be considered spedial technical feature that would
otherwisg unify the groups,

Groups | and Il therefore lack unity under PCT Rule 13 bacause they do not share a same or comesponding special technical feature.

Form PCT/ISA/210 (extra sheet) (Jannary 2015)
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