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INTERNATIONAL SEARCH REPORT

JP 2019-535267 A 2019.12.12

Internaticnal application No.
PCT/US 17160953

A. CLASSIFICATION OF SUBJECT MATTER

CPC - AB1K 47/643, AB1K 47784

IPC{8} - CO7K 19/00, AB1P 25/00, C12N 15/62 (2018.01)

According to [nternational Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

See Search History Document

Minimum documentation searched (classification system followed by classification symbols)

See Search History Document

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

See Search History Document

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

C. DQCUMENTS CONSIDERED TQ BE RELEVANT

Category*

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

Relevant 1o claim No.

[0091], SEQ 1D NO: 120

Y US 2012/0196803 A1 (DEMEULE et al.) 2 August 2012 (02.08.2012)para [0005], [0006], 1,2 515
[0018], Fig. 1

Y US 2014/0113370 A1 {CAMPHAUSEN et al.) 24 April 2014 (24.04.2014) para [0004). [0052], 1,2, 152
{0059]

Y US 2004/0253247 A1 (DENNIS et al.) 16 Dacember 2004 (18.12.2004) abstract, para [0089), 2,515

l:l Further documents are listed in the continuation of Box C.

I:I See patent family annex.

*
v

Special categories of cited documents;

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

earlier application or patent but published on or aRer the international
filing date

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

document referring to an oral disclosure, use, exhibition or other
means

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

wpw

wpn

“qe

apm

“T" later document published after the intemational filing date magrion‘ty
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive siep when the document is
combined with one or more other such documents, such combination
being obvious o a person skilled in the art

documen member of the same patent family

ey

e

ugw

Date of the actual completion of the international search

1 March 2018

Date of mailing of the intemnational search repont

29 MAR 2018

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: 1SA/US, Commissioner for Patents
P.C. Box 1450, Alexandria, Virginia 22313-14560

Facgimile No, §571-273-8300

Authorized officer:
Lee W. Young

PCT Halpdask: 571-272-4300
PCT OSP; 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
PCTIUS 17/60953

Box No. 11 Observations where certain claims were found unsearchable {Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2%{4) 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 MNos.;
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 carricd out, specifically:

v
i Claimg Nos.: 13-14, 16-52
b they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

This Intemational Searching Authority found multiple inventions in this international application, as follows:

=meme———— 588 Bkira sh@et —-—--—mer

s

L. D As all required additional search fees were timely paid by the applicant, this intemnatienal search report covers all searchable
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 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 % claims Nos.;
1.2, 5, 15limited 1o an albumin-binding paptide SEQ ID NO: 2 and GDNF (aa 118-211)

Remark on Protest D The additional search fecs were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

|:| 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,

D No pretest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet {2)) (January 2015)
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INTERNATIONAL SEARCH REPORT otemational application No.

PCTIUS 17/60953

This application contains the fallowing inventions or groups of inventions which are not so linked a8 to form a single ganeral inventive
concept under PCT Rule 13.1. In order for all inventions 1o be examined, the appropriate additiona! examination feas must be pald.

Group J+: Claims 1-12 and 15, directed to a glial-derived neurotrophic factor (GDNF) fusion polypeptida comprising the formula A-L-B,
wherein A comprises a Fc domain, L is a linker; and B comprizes a fragment of GDONF SEQ ID NO: 1 , The GDNF fusion polypeptide wil
be searched to the extent that the A comprises an albumin-binding peptide, SEQ ID NO: 2, joined to the Fe domain: and B compriges
the GDNF fragment amino acids 118-211 of SEQ ID NO: 1. It is believed that claims 1, 2, 5, 15, encompass this first named invention,
and thus these claims will be searched without fee to the extant that the GDNF fusion polypeptida comprises an albumin-binding peptide
SEQ 1D NO: 2 and GDNF (aa 118-211}. Additional GDNF fusion polypeptide(s} will be searched upon the payment of additional fees.
Applicanis must specify tha claims that encompass any addltionally elacted GDNF fusion polypeptide(s). Applicants must further
indicate, if applicable, the dlaims which encompass the first named invantion, if different than what was indicated above for this group.
Failura to clearly identify how any paid additional invention fees are to ba applied to tha ™+ group(s) will result in only tha first claimad
Invention to be searched. An exemplary election would be a GDNF fuslon polypeptide wherain A comprises an Fc domain joined with an
fibronectin domain, and B comprises a GDNF (aa 118-211) {claims 1, 3, 6).

Another exemplary slection would be a GDNF fusion polypeptide whersin A comprises an Fo domain joined with a human serurm
albumin, and B comptises a GONF (aa 117-211) {ciaims 1, 4, 7, 9(in part).).

The Inventions listed as Groups H+ do not ralate to a single general inventive concept undar PCT Ruls 13,1 because, under PCT Rule
13.2, they lack tha same or corresponding spaclal technical featurss for the following reasons:

No technical features are shared among the amino acid ssquences of GDNF peptide fragments of Groups I+ and, accordingly, these
groups lack unity a priori.

The inventions of Groups |+ each include the special technical feature of a GDNF fusion polypeptide, recited therein, not required by any
other Inveritions of Groups i+,

Additionally, even if Groups |+ were considered to share the technical features of claim 1, these shared technical features are previously
disclosed by US 2012/0196803 A1 to Demeule &t al. (hersinafter 'Demeule’) in view of US 2014/0113370 A1 to Camphausen et al.
(hereinafter ‘Camhausen'). Demeule teaches GDNF fusion polypeptides comprising tha formula A-L-B, wherein A comprisas a
polypeptide, L is a linker; and B comprises a GDNF peptide fragment (para [0005}-[0006] "the invantion features a compound including
the formula: A-X-B whera A is peptide vectar; B is a polypeptide substantially identical to (i) GDNF, a fragment thereof having at least
one GONF activity, or a8 GDNF analog (s.g., any described herein);.... and X Is a linker (a.g., any described herein) that joins Ato B. ...
Tha peptide vector may be present at the N- ... terminal of the GDNF", para [0016) By “peptide vector” is meant a ... molecule such as a
palypeptide or a peptidomimatic that can be transported into a particular cell typa {a.g., liver, lungs, kidnay, splaen, or muscle)", see Fig.
2, white box ia "A", a polypeptide”}). Demeule does not expressly teach that A is an Fc domain, howaver, Camphausen teaches Fc
fusians that increase the serum half life of the fusion protein (para [0004] “This application provides novel Fc fusion proteins that
increase the serum half-ifa of various therapeutics, polypeptides having increased serum half-life", para [0052] "novel Fc fusion proteins
having the arrangement from N-terminus to C-terminus: Fe-L1-X, whers Fc is an Fe domain ... L1 is linker a sequence ... and Xis a
heterclogous polypeptide.”, para [0059] “The Fe-L1-X fusion proteins described herain contain an X portion that may be any protein of
interest"). Based on Camphausen's teaching, it would have been obvious to an artisan of ordinary skill to exparimant with using a Fe
domain as the N-terminal portion of Demeuls’s A-L-B fusion malacule, because said Fc would increase the sarum halflfe of the GONF
portion of the polypeptide, thus impraving it's therapeutic properties.

Another common technical feature of Groups |+, GONF SEQ ID NO: 1 is praviously disclosed by US US 2003/0161814A1 to Weng et
al. (hereinafter "Wany'). Wang teaches a GDNF polypeptide of SEQ ID NO: 1 (SEQ ID NO: 2, 211 amino acid residuss, 100% match}.

In addition, the common tachnical feature of Groups 1+, an albumin binding peptide is previously disclosed by US 2004/0253247 A1 to

Dennis et al. (hereinafter 'Dennls’). Dennis teachas an albumin binding paptide SEQ ID NO: 2 (SEQ ID NO: 120, 11 amino acid
residues, 100% match).

As tha technical fealure was known in the art at the tima of the invention, this cannot be considered a speclaf technical feature that
would ctharwise unify the inventions,

Groups I+ therefore lack unity under PCT Rule 13 bacause they do not share the same or corasponding spacial technical featurs,
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