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INTERNATIONAL SEARCH REPORT Intemational application No.
PCT/US2017/016526

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

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

1. Claims Nos.: 32,33,39-54
" because they relate to subject matter not required to be searched by this Authority, namely:
Claims 32, 33 and 39-54 pertain to methods for treatment of the hurnan body by surgery or therapy, and thus relate to a subject

matter which this International Searching Authority is not required, under PCT Article 17(2)(a)( i ) and PCT Rule 39, 1(iv), to
search.

2, 4 Claims Nos.; 8,22,43,45,46,53,63,70,71
— because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful imemational search can be camried out, specifically:
Claims 8, 22, 43, 45, 46, 53, 63, 70, and 71 are not clear becaunse they refer to multiple dependent ¢claims respectively, which do
not comply with PCT Rule 6.4(a).

3 Claims Nos.: 7,9,10,17,21,23,24,28-31,42 44 47,51 52 54,58-62,64,68,69,72-75,79-8 1
becanse they atre dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. I 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:
See the extra page.

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

1. I:l Ag all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment
of any additional fees.

3. D Ags 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, No required additional search fees were timely paid by the applicant. Consequently, this international search report is
Testricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-17

Remark on Protest D The additional search fees wete accompanied by the applicant’s protest and, where applicable, the
pavment of a protest fee,
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 (continuation of first sheet (2)) (January 2015)
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According to International Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimmun documentation searched (classification system followed by classification symbols)
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17/00; A61Q 19/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted duting the international search (natne of data base and, where practicable, search terms used)
cKOMPASSKIPQ internal} & Keywords: Propionibacterium acnes, RT1, RT2, RT3, RT6, RTS8, RT16, Type 1II

C. DOCUMENTS CONSIDERED TQO BE RELEVANT

Catepory™ Relevant to claim No.

1-6,11-16

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

X %O 2015-171899 Al (THE REGENTS OF THE UNIVERSITY OF CALIFORNIA)
12 November 2015
See page 3, line 30 — page 4, line 10; examples 1-3; claims 21, 30 and 34,

X US 2015-0086581 Al (THE REGENTS OF THE UNIVERSITY OF CALIFORNIA)
26 March 2015
See paragraph [0285]; claims 17 and 30-31.

1,2,4,6,11,12,14

A US 2003-0147930 Al (JUN, HONG-KI et al.) 07 August 2003
See abstract; paragraph [0028].

1-6,11-16

A FITZ-GIBBON, SOREL et al., "Propionibacterium acnes strain populations in
the human skin microbiome associated with acne', Journal of Investigative
Dermatology, 28 February 2013(online), Vol. 133, pp. 2152-2160

See abstract; 'discussion' section: tables 1 and 2.

1-6,11-16

A US 5981473 A (BAREFOOT, SUSAN F. et al,) 09 November 1999
See colunn 3, lines 41-50; c¢laim 7.

1-6,11-16

E Further documents are listed in the continnation of Box C. See patent family annex,

* Special categories of cited documents: T later document published after the international filing date or priotity
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
10 be of particular relevance the pringiple or theory underlying the invention
"E"  carlier application or patent but published on or after the infernational "X document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"0" document referring o am oral disclosure, use, exhibition or other combingd with ong or mere other such documents,such ¢ombination
means being obvicus to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed

Date of the actual completion of the international search
26 June 2017 (26.06.2017)

Date of mailing of the intemational search report

26 June 2017 (26.06.2017)

Name and mailing address of the ISA/KR

Internaticnal Applicaticn Division

Korean Intellectual Property Office

189 Cheongsa-to, Se0-gu, Dagjeon, 35208, Republic of Korea
Facsimile No. +82-42-481-8578

Aarthorized officer

HEO, Joo Hyung

Telephone No. +82-42-481-81350
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX JOHNSON, TREMYLLA et al., “Strain-level differences in porphyrin 1,2,4,6,11,12,14
production and regulation in Propionibacterium acnes elucidate disease 16
associations', mSphere, 10 February 2016, Vol. 1, Issue 1,
Article No. e00023-15 (internal pp. 1-12)

See page 2, lines 17-10; page 9, lines 3-23; table 1.
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INTERNATIONAL SEARCH REPORT Intemational application No,
Information on patent family members PCT/US2017f016526
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2015-171889 Al 12/11/2015 EP 3139939 Al 15/03/2017
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INTERNATIONAL SEARCH REPORT Imtemational application No.
PCT/US2017/016526

Continued to Box No. III

-Invention 1(claims 1-17) wlates to a method(claims 1-10) and a composition(claims 11-17) for treating a
skin condition by wsing an RT1, RT2, RT3, RT6, RTS8, RT16, or a Type I strain of Propionibacterium

acnes.

-Invention 2(claims 18-31 and 76-81) relates to a method for determining the risk that a subject will
develop vitamin Bl2-induced acne, comprising calculating the porphyrin concentration of a cell suspension
comprising P. acnes obtained from the subject(claims 18-24) or diagnosing the subject with an elevated
risk of developing vitamin B12-induced acne if a strain of P. acmes is sensitive to vitamin B12(claims
25-31), and a method for reducing the amount of porphyrins on the skin of the subject(claims 76-81).

-Invention 3(claims 32-38 and 55-75) relates to a method for determining a skin condition, comprising
considering that a subject is at risk of a skin disease if deoR tanscriptional repressor is not present in
bacterial DNA in a skin sample(claims 32 and 33), a composition{claims 34-36 and 65-75) and a method
for treating a skin condition(claims 37, 38 and 55-64) by using a mucleic acid encoding deok.

The only common technical feature between the claimed inventions is Propionibacterium acnes.

However, this common feature is already disclosed in the following prior art documents: US 2015-0086581
Al (THE REGENTS OF THE UNIVERSITY QF CALIFORNIA) 26 March 2015 and WQ 2015-171899
Al (THE REGENTS QF THE UNIVERSITY OF CALIFORNIA) 12 November 2015, The common
technical feature is not considered to contribute over the prior as a whole. Thus, there is no techmical
relationship left over the prior art among the claimed inventions, leaving the claims without a single
general inventive concept.

Therefore, the present application does not meet the requirements of unity of invention (PCT Rules 13.1
and 13.2),

Form PCT/ISA/210 {extra sheet) (January 2015)
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