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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2010/062323

A CLASSIFICATION OF SUBJECT MATTER

CI2N 15/113(2010.01)i, AGIK 4800(2006.01)i, AGIK 31/ 7088(2006.01)i, AG1P 25/00(2606.01)i

According to International Patent Classification (IPC) or to both national classification and TPC
B. FIELDS SEARCHED
Minimum documentation searched {classification system followed by classification symbols)
CI12N 15/113; A61K 39/395; C12N 5/00; AGLK 31/00; AG1K 48/00;, GO1N 33/574

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 during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal)} & Keywords: antisense, oligonucleotide, modification, phosphorothicate, Nuclear Respiratory Factor 1,
NEF1, CNC bZIP factor, Maf protein, NF-E2/AP-1 element

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® Citaticn of decument, with indicatien, where appropriate, of the relevant pazsages Relevant to claim No.

X IRFAN A. ASANGANT et al. NRF-1, and AP-1 regulate the promoter of 30
the human calpain small subunit 1 (CAPNS1) gene.
GENE. 2008, Vol. 410, Issue 1, pp. 197-206.

Y See the whole document, especially, abstract, p. 199, Fig. 6. 17-29,31-34

¥ US 2007-0248590 Al (JILL MILMNE et al.) 25 October 2007. 17-22,34
See the whole document, especially, abstract, page 44

Y GenBank Accession Number NM_005011, Homo sapiens nuclear respiratory 29,31-34
factor 1 (NRF1), transcript variant 1, mRNA, 01 November 2009
See the whole document

A KATHLEEN A. MATTINGLY et al. Estradiol Stimulates Transcription of 17-34
Nuclear Respiratory Factor—1 and I[ncreases Mitochendrial Biogenesis.
Molecular Endocrinology. 2008, Vol. 22, No. 3, pp. 609-622

See the whole document

A WO 2009-144704 A2 (QUARK PHARMACEUTICALS, INC. et al.)} 03 December 2009 17-34

See the whole document

E Further documents are listed in the continuation of Box C. See patent family annex.
* Spacial calegoeriss of cited documents: *T" later document published after the international filing date or priority
"A"  document defining the general state of the art which is not considercd date and not in condlict with the application but cited to understand
1o be of particular relevance the principle or theory underlying the invention
"E"  carlicr application or patent but published on or after the international ~ "X" document of particular relevance; the claimed invention carmet be
filing date congidered novel or cannot be comsidered e involve an inventive
"L"  document which may throw doubts on prierity claim{s) or which is step when the document is taken alone
cited to establish the publication date of 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 to an oral disclosure, use, exhibition or other combined with one or more other such documents,cuch combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document mermber of the same patent family
than the priority date claimed
Date of the actual completien of the international search Date of mailing of the international search report
15 SEPTEMBER 2011 (15.09.2011) 15 SEPTEMBER 2011 (15.09.2011)
Name and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office
Government Complex-Dagjeon, 189 Cheongsa-ro, CHOI Jun-Ho
B Seo-gu, Dagjeon 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-5569

Form PCT/ISA/210 (second shest) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim MNo.
A US 2007-0098728 A1l (FINN SROU FEDERSEN et al.) 03 May 2007 17-34

See the whole document

Form PCT/ISA/210 (eontinuation of second sheet) (July 2009
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2010/062323

Box No. II 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 ¢laims under Article 17(2)(a) for the following reasens:

L. E] Claims Nos.: 1-16, 35, 36
because they relate to subject matter not required to be searched by this Authority, namely:
Claims 1-16, 35, 36 pertain to methods for treatment of the human body by surgery or therapy, as well as diagnostic methads,
and thus relate to a subject matter which this International Searching Autherity is not required, under Article 17(2){2)(i) of the
PCT and Rule 39.1(iv) of the Regulations under the PCT, to search.

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

3. I:l Claims Mos.:
because they are dependent claims and are not drafted in accerdance 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:
Sec extra sheet

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

2. |:| As all searchable claims could be searched without effort justifving an additional fee, this Authority did not invite payment
of any additional fee.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
anly those elaims 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
resiricted to the invention first mentioned in the claims, it is covered by claims Nos.:

17-28, 29(partial), 30, 31-34(partial)

Remark on Protest |:| The additional search fees 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
e was net paid within the time limit specified in the invitation.
I:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009}
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INTERNATIONAL SEARCH REPORT International applicatien No.
PCT/US2010/062323

{Continuation of Box No. III)
This ISA found multiple inventions in this application as follows:

Group A{Groups 1-3) : Claims 17-34 are directed to a synthetic, modified oligonucleotide(claims
17-29) and a composition(claims 30-34); comprising an antisense oligonucleotide that modulates
the expression of and/or function of Nuclear Respiratory Factor 1 (NRF1).

Group B(Group 4 : Claim 37 is directed to a method of identifying and selecting at least one
cligonucleotide for in vivo administration.

1-1. [a priori] lack of Unity as to Groups A and B

The inventions listed as Groups A and B do not relate to a single general inventive concept under
PCT Rule 13.1.

1-2. [a posteriori] lack of Unity as to Group A

- Group 1: Claims 17-28, 29(partial) are directed to a synthetic, modified oligonuclectide, and
claims 30, 31-34(partial) are directed to a composition, both comprising a nucleotide sequence
set forth as SEQ 1D NO: 3.
- Group 2! Claims 17-28, 29(partial) are directed to a synthetic, modified cligonucleotide, and
claims 30, 31-34(partial) are directed to a composition, both comprising a nucleotide sequence
set forth as SEQ ID NO: 4,
- Group 3: Claims 17-28, 2%(partial) are directed to a synthetic, modified oligonucleotide, and
claims 30, 31-34(partial) are directed to a composition, both comprising a nucleotide sequence
set forth as SEQ ID NQ: 5.

The single general inventive concept linking Groups 1-3 together is [an antisense
cligonucleotide that modulates the expression of and/or function of Nuclear Respiratory Factor 1

(NRF1)1.

This common concept is, however, described in the following documents, therefore, does not
represent any contribution over the prior art.

(a) IRFAN A, ASANGANI et al. NRF-1, and AP-1 regulate the promoter of the human calpain small
subunit 1 (CAPNS1) gene. GENE. 2008, Vcl. 410, Issue 1, pp. 187206
(b) US 2007-0248590 Al (JILL MILNE et al.) 25 October 2007

Hence the inventions listed as Groups 1-3 do not relate to a single general inventive concept
under PCT Rule 13.1 because the above mentioned commeon concept fails to make a contribution
over the prior art within the meaning of PCT Rule 13.2.

Form PCT/ISA/210 (exira sheet) (July 2009
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Intemational application No.
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Patent documert Publication Patent family Publication

cited in search report date member(s) date
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AU 2001-91217 A1 02.04.2002
AU 2002-313491 AB 29.01,2003
AU 2002-328896 B2 24.01.2008
AU 2002-320000 A8 07.04.2003
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AU 2002-337442 AB 07,04, 2003
AU 2002-364889 A1 10.06.2003
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US 2002-0115058 Al 22.08.2002
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