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INTERNATIONAL SEARCH REPORT

JP 2024-537234 A 2024.10.10

International application No.

PCT/US 22/77879

A.  CLASSIFICATION OF SUBJECT MATTER
IPC - INV. CO7K 14/495, AB1K 38/00 (2023.01)

ADD. CO7K 19/00, AG1P 18/00 (2023.01)
CPC - INV. CO7K 14/485, AB1K 38/00

ADD.AG1P 18/00, CO7K 2319/30, COTK 2319/31
According to International Patent Classification (IPC) or to both national classification and TPC

B. FIELDS SEARCHED

See Search History document

Minimum documentation searched (classification system followed by classification symbols)

See Search History documant

Documentation searched other than minimum documentstien to the extent that such docurnents are included in the fields searched

See Search History document

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

1€ In 10, clakns 1-3, SEQ ID NO: 2

OF HIGHER EDUCATION} 3 March 2022 (03.03.2022).

Calegory* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2019/0358667 A1 (UNIVERSITY OF PITTSBURGH-OF THE COMMONWEALTH SYSTEM [ 1-3, 5, 822
OF HIGHER EDUCATION) 28 Navember 2019 (28.11.2019). Especially para [0007], [0087],
SEQ IDNQ: 2
A US 2002/0115834 A1 {CERLETT) 22 August 2002 (22.08.2022). Especlally SEQ ID NO: 4 1-3, 5,822
XP WO 2022/047220 A1 (UNIVERSITY OF PITTSBURGH-OF THE COMMONWEALTH SYSTEM |1

Especlally pg 15 In 20 continued Lo pg

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

D See patent family annex,

¥ Special categories of cited documents:

“A" document defining the general state of the art which is not considered
to be of patticular relevance

“D” document cited by the applicant in the international application

“E” earlier application or patent but published oh or afier the international
filing date

“L” document which wmay throw douhts on priotity ¢laim(s) or which
is cited {p establish the publication date of another citation or other
special reason (as specified)

“0” documentreferringtoan oral disclosure, use, exhibition orother means

“P”  document published prior to the intemnational filing date but later than
the priority date claimed

“T"  later document published after the international filing date omriority
date and not in'conflict with the np[géic_:ation bt cited to understand
the principle or theory underlying the invention

“X" document of particular relevance; the claimed invention cannot be
considered nove] or cannot be considered to involve an inventive step
when the document is taken alone

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

“&™ dooument member of the same patent family

Date of the actual completion of the international search

12 January 2023

Date of mailing of the international search report

FEB 28 2023

Name and mailing address of the ISA/US

Mail Step PCT, Alin: 1ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Karl Rodriquez

Telephone No. PCT Helpdesk: 571-272-4300
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INTERNATIONAL SEARCH REPORT International application No,
PCT/US 22/77879
Box No. I Nucleotide and/or amino acid sequence(s} (Continuation of item 1.c of the first sheet)

1. "With regard to any nucleotide and/or amino acid sequence disclosed in the intenational application, the international search was
carried out on the basis of a sequence listing:

a forning part of the international application as fi led.

b. D fumished subsequent to the international fi ling date for the purposes of international search (Rule 13ter.1(a)),

I:l accompanied by a statement to the effect that the sequence listing does not go beyond the disclosure in the
international application as filed.

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this report has been
catablished to the extent that a meaningful search could be carried out without a WIPO Standard ST.26 compliant sequence
listing.

3. Additional comments;
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(34) JP 2024-537234 A 2024.10.10

INTERNATIONAL SEARCH REPORT International appHeation No,

PCTAIS 2277872

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

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

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Anthority, 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
extent that no meaningful intemational search can be carried out, specifically:

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

BoxNo. [l Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventiens in this international application, as follows:
~—-continued cn Exira Sheel—-

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 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 report covers
only those claims for which fees were paid, specifically claims Nos.:

4, E 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.:
Claims 1-3, b, 8-22, imited to R26K, V79R, L83V, 192V, TO5K, and 198V according to SEQ 1D NO; 1 (SEQ ID NO: 4)

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
D 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 protest accompanied the payment of additional search fees.
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US 22177679

Continuation of Box |1I: Observations where Unlty of Invention s lacking

This application contalns the following invenfions or groups of inventions which are nat 8o linked as to form a single general Inventive
concept under PCT Rule 13.1. In ordar for all Inventions to be searched, the appropriate additional search fees must be pald.

Group [+: Claims 1-22, drawn fo a recombinant TGF-beta.2 monomer engineered to provent dimerization and block TGF-bata signaling.
The recombinant TGF-b2 menomer will be searched to the extent that It is the first named variant, having substitutions R26K, V79R,
LBaY, [92V, TOSK, and 198V according to SEQ ID NO: 1 {elaim 1 {i), as comprised by SEQ JD NO: 4 in instant appilcation pg 20 Tabls
1). This first narned invention has been selecled based on the guidance set forth in saction 10.54 of the PCT International Search and
Preliminary Examination Guidelines. It Is believed that clalms 1-3, 5, 8-22 read on this first named invention and thus these claims will ba
searched without fee fo the extent that they encompass substitutions R26K, V79R, |89V, 182V, T95K, and 198V according to SEQ 1D
NO: 1, as comprised by SEQ ID NO: 4.

Additional recombinant TGF-b2 monamers will be searched upon payment of additional fees. Appllcant must specify the claims that
encompass any additional elected amino acld substitutions andfar deletlons. Applicants must further Indicate, If applicable, tha claims
which read on the first named invention If different than what was indicated above for this group. Failure to clearly ldentéfy how any paid
additional invention fees are to be appiled to the "+ group(s) will result In only the first claimed inventlon to be searched/examined. An
examplary election would be: having the substitutions C7V, C16A according to SEQ 1D NQ; 1 (claim 1{Il), SEQ 1D NO: § In instant
application Table 1) (claims 1. 2, 5, 6, 8-22). '

Group II: Claims 23-29, drawn to a method compiising adminlstering a recombinant TGF-B2 manomer.

The inventions listed as Groups I+ and || do not refate to a single general invantive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or correspondlng special technical featuras for the following reasons:

Speclal Technical Features:
Among the inventions listed as Groups |+ are the specific amino acld substitutions and deletions recited therein, Each invention requiras
specific substitution and/or detetione not required by any other inventlons.

No technical features are shared between the polypepfide sequences of Group I+ and, accordingly, this groups lacks unity a pricri.

Common Technlcal Feature:
Additionally, even If Groups I+ inventions and Group || were considered to share the technical features of:

Group I+ Inventions share claim 1,
Group Il claims 23, 24, 25 depend from Group I+ claim 1, so both Groups |+ and 1| share claim 1.

However, said common technical feature does not represent a contribution over tha prior art, and is disclosed by US 2019/0358687 A1
to University of Pittsburgh-Of the Commonwealth Systern of Higher Education (herginafter "UJPitt).

UPitt discloses Jclaim 1] a recombinant traneforming growth factor (TGF)-beta.2 monomer, comprising:

a oysteine to serine substitutlon, or a cystelne 1o arglnine substitution, at an amino acid residua

comespending to resldue 77 (para [0007]; "Provided harein is a recombinant TGF-b monomer that Includes a cysteine to cerne
substitution at amino acld residue 77; a deletion of aminc acid residues 52-717) of SEQ [D NO: 1 (SEQ ID NQ; 2; AA 2-113 100%
ssquence ldentity)

a deletion of the alpha.3 helix comesponding to amino acld residues 52-71 of SEQ ID NO: 1 (para [0007]);

a lysine to arginine substitution at an amino acld residue coresponding to residue 25 of SEQ 1D NO: 1 (pera [0087]; "In specific
examples, the at least one amino acld substitution that increases affinity of the human TGF-b2 menomer for TbRII includes a lysine to
arginine at residue 25"); '

a leucine to arginine substitution at an aming acid residue correspanding o residus 51 of SEQ ID .

NO:; 1 (para [D0B6]; "In some embodiments, the TGF-b monomer ig a human TGF-b2 menomer. In some examples, the at [east one
aminao acld substitution that increases net charge of the human TGF-b2 menomer Includes a leucine to arginine substitution at residue
51; an alanine to lysine substilution at residue 73; or both a leucine to arginine substiutlon at residue 51 and an alanine to lysine
substitution at residue 73 (with reference to SEQ ID NO: 2)™);

an alanine to lysine substitution at an amino acld residue corresponding to residus 74 of SEQ ID

NO: 1 {para [0086]);

a lysine to arglnine substitrtion at an amino acid residue corresponding to resldue 84 af SEQ ID ’

NO: 1 {para [0087]; an asparagine to arginine at residue B4 [not "asparagine” In text of UPItt s Incommact because SEQ ID NO: 2 In said
document indicates that positlen 94 s a lysine residue, not an asparagine]).

~-please see next sheet—-
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---continued from previcus sheet—

As the common technical feature was known in the art at the time of the invention, this cannet be consldered a common special
technical featurs that would otherwise unify the groups. The inventions lack unity with one another.

Therefare, Groups I+ and It lack unity of invention under PCT Rule 13 because they do not share a same or comesponding spacial
tachnical feature,
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