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INTERNATIONAL SEARCH REPORT International application No,

PCT/US 2278581

A,  CLASSIFICATION OF SUBJECT MATTER
IPC - INV. AG61K 39/125, AG1P 31/14 (2023.01)

ADD. C12N 7/04 (2023.01)
CPC - INV. AB1K 397125, AB1P 31/14

ADD.C12N 7/04

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

B. FIELDS SEARCHED

See Search History document

Minimum documentation searched (classification systemn followed by classification symbols)

See Search History documant

Documentation searched other than minimum documentation to the extent that such documents are included in 1he fields searched

See Search History document

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No.

X . STONE et al. A hexavalent Coxsackievirus B vacgine is highly immunogenic and has a strong |1, 8-9, 16
protective capacity in mice and nonhuman primates. Science Advances. 6 May 2020, Vol. 8,
No. 19, pg 1-13; especially abstract; pg 1, col 2, para 3-4, pg 2, col 1, para 1; pg 2, ool 2, para 2

A US 20210220485 A1 (VACTECH OY) 22 July 2021 (22.07.2021}; entire document 1,8-9, 16

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

|:| Sec patent family annex.

* Special categories of cited documents:

“A” dooument defining the peneral state of the art which is not considered
te be of particular relevance

“D” document cited by the applicant in the international application
“E” earlier application or patent but published on or after the intemational
filing date

“L” document which m?z throw doubts on priority claim(s) or which
is cited to establish the gmbliuation date of another citation or other
special reason (as specified)

“0" documentreferring to an oral disclosure, use, exhibition or other means

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

T later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X"* document of particular relevance; the claimed invention cannot be
cansiderad navel or cannot be considered 1o involve an inventive siep
when the document is taken alone

“Y" document of particular relevance; the claimed invention cannot
be congidered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being abvious 10 & person skilled in the art

“&" document member of the satne patert family

Date of the actual completion of the international search

16 February 2023

Date of mailing of the international search report

MR 28 2023,

Name and mailing address of the ISA/US

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

Facsimile No. 571-273-8300

Authorized officer
Karl Rodriquez

Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 {second sheet) (Tuly 202.2)
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INTERNATIONAL SEARCH REPORT

JP 2024-540976 A 2024.11.6

International application No.

PCTIUS 2278681

Box No, I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

carried out on the basis of a sequence listing:

a forming part of the international application as fi led.

international application as filed.

Listing,

3. Additional comments:

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

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

I:, accorpanied by a stetement to the effect that the sequence listing does not po beyond the disclosure in the

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

Form PCT/ISA/210 (continuation of first sheet (10) (July 2022)
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INTERNATIONAL SEARCH REPORT International application Ne,

PCTAIS 22/78581

Box No. I Observations where ecrtain 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 Anticle 17(2)(a) for the following reasons:

D Claims Nos.;

because they relate to subjest matter not required to be searched by this Autherity, 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 international search can be carried out, specifically:

Claims Nos.: 17-29

because they are dependent ¢laims and are not drafied in accordance 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 International Searching Authority found multiple inventions in this international application, as follows:
This application contalns the following inventions or groups of invantions which are not so linked as to form a single general inventive
concapt under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees must be paid.

Continued on Supplemental Page

1. I:I Ags 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
uddﬂinnal fees.

hed

As only some of the required add:tlonal search feeg 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 88, 16 (in-part), limited to CVBA1 and GVB2

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

D The additional search fees were accompamed by the applicant’s protest but the applicable protest
- fiee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form FCT/ASA/210 (continuation of first sheet {2)) (Tuly 2022}
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INTERNATIONAL SEARCH REPORT International application No.

PCTIUS 22/785681

Continued from Box No. 1l Observations where unity of [nvention is lacking

Group I+: Claims 1-18, directad to a composltion comprising coxsacklevirus B (CVB). The composition comprising coxsackievirus B will
ba searched to the extent that the coxsacklevirus B {(C'VB) encompesses two serotypes, CVB1 and CVB2. The first nemed invention was
determined based on the first number of serotypes required and the first two serotypes listed in clalm 1. This first named invention has
béen selscted based on the guidance set forth in section 10.54 of the PCT Intemational Search and Preliminary Examination Guidelines.
It is belisved that claims 1, 8-8, and 16 (In-part} encompass this first named invention, and thua these claims will be searched without fee
to the extent that they encompass a composition comprising CVB of from two serotypes, CVB1 and GVB2. Additional CVB serotypes will
be searched upon the payment of additional fees. Applicants must specify the claims that encompass any additionally elected CVB
sarolypes. Applicants must further indicate, if applicable, the clalms which encompass the first named invention, if different than what
was Indicated above for this group. Failure to clearly Identify how any paid additional invenfion fees are to be applied to the "+" group{s}
will result in only the first claimed invention to be searched. An exemplary slection would be where the composition comprises two
serotypes, GVB1 and CVB3 (claims 1, 8-, and 16 (in-part)).

The Inventions listed as Groups I+ do not relate to a single general inventive concept under PCT Rule 13.1 because under PCT Rule
13.2, they lack the same or corresponding spacial tachnical features for the following raagons:

Special Technical Features

The technical feature of sach of the invantions listed as Group |+ I8 the specific combination of CVB serotypes recited thereln, Each
Invention requires a combination of CVB serotypes not required by any of the othar Inventions.

Common Technical Features
The features shared by Groups + are

a composition comprising coxsackievirus B (CVB) of from two to five serotypes, whereln the CVB Is the fonn of Inactivated viral particles
({IVP), viral-like particles (VL.P), cne or more CVB polypeptides, or one or more nucleic aclds comprising nucleotide sequences encoding
the one or mere CVE polypeptides.

a composition comprising coxsackievitus B (CVB) of from two to five serotypes, wherein the CVB is the form of inactivated viral particles
(IVP), a CVB viraHike particle (VLP}, one or more CVB polypeptides, or one or more nuckeic acids comprising nucleotide sequences
encoding the ene ar more GVB polypeptides wherein the composition, when administered o an individual, induces viral neutralizing
antibody titer (VNT) of from 1/8 to 1/64,000 as determined by a VNT assay, wherein the composition does not include CVB6.

Howaever, these shared technical features do not represent a centribulen over prior art, becauss the shared technical features are
taught by the publication entitled "A hexavalent Coxsackievirua B vacaine Is highly immunogenic and has a strong protective capacity in
mice and nonhuman primatas” by Stone et al. (hereinafter 'Stone).

Sione disclozes (claim 1) a composition comprising coxsackievirus B (CVB) of from twa to five serotypes, wherein the CVB is the form of
Inactivated viral particles (IVP}, viraklike particles (VLP), one or more CVB polypseptides, or one or mare nuckeic aclds comprising
nuclectide sequences encoding the one or more CVB polypeptides (abstract - "we describe the generation and praciinical testing of &
novel hexavalent vaccine targeting the six known CVB serotypes™; pg 1, col 2, para 4 - "In this study, our goal was to create a
hexavalent CVEB vaceine based on formalin-inactivated CVB1-6 viruses and to test Its immuncgenicity In preclinical enimal models. The
individual GVB virus components of the vaccine were produced in Vero cells and Inactivated using an opiimized protocol.”).

Stone discloses (claim 8) a composition comprising coxsackisvirus B (CVB) of from two to flve serctypes, whereln the CVB Is the form of
inactivated viral particles {[VP), a CVB viraklike particle (VLP), one or more CVB polypeptides, or one or more nuclele acids comprising
nucleotide saquences encoding the cne or more CVB polypeptides {abstract; pg 1, col 2, para 4) wherein the composition, when
administered to an individual, induces viral neutralizing antibody fiter {VNT) of from 1/8 ta 1/64,000 as determined by a VNT assay (pg 1,
col 2, para 3 - "We demonstrate that an inactivated hexavalent CVB vaccina is immunogenic in three commonly used mouse strains and
In rhesus macaques, and that It induces strang neutralizing antibody (nAB) responses against all six CVB serotypes.”; pg 2, cal 2, para 2
- "The nABs titers remalned high in most animals {betwean 1/64 and 1/16,384) throughout tha time period after the final vaccination unti
the experimental end point (day 41/42).").
Stone does not specifically disclose wherein the cornposition does not Include CVB8.
Since Stone discloses a multivalent coxsackievirus B vaccine comprising multiple CVB serotypes, it would have been obvious to cne of
ordinary sklll In the art to modify the composltion, as disclosed by Stone, fo instead a combination of CVB serotypes that does not
Include CVES, sinea this would simply allow creation of a vacclne with a particular combination of serctypes, such as for avoiding
creating any undesirable cross-reactivate neutrallzing antibodles, such es when generating antibodles in an animal model.

As the technical features were known in the ar at the time of the invention, they cannot be considered speclal technical features that
would otherwise unify the groups. . X

Groups - therefore Jack unity of invention under PCT Rule 13 because they do not share a same or corresponding special technical
feature.

Item 4 {continued}
Claims 17-29 are dependent clalms and are net drafted in accordance with the second and third santences of Rule 6.4(a).
2

Form PCT/ISA/Z10 {extra sheet) (July 2022)
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