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A.  CLASSIFICATION OF SUBJECT MATTER
IPCC - CO7K 14/54, C12N 15/09, 15/63; C12P 21/04 (2018.01)
CPC -

CO7K 14/54, C12N 15/09, 15/63

According to International Patent Classification (IPC) or to both national classification and TPC
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Minimum documentation searched (classification system followed by classification symbols)

See Search History document

See Search History document

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2008/0166762 A1 (SHIVRAJ, L et al.) July 10, 2008; paragraphs [0013), [0017) 1
X GOODRICH, LR et al. Optimization of scAAVIL-1ra In Vitro and In Vivo to Deliver High Levels of | 1
Therapeutic Protein for Treatment of Osteoarthritis. Molecular Therapy—Nucleic Acids. 05
February 2013; Vol. 2:e70; pages 1-10; DOI: 10.1038/mtna.2012.61
A US 2014/0107189 A1 (BANCEL, S et al.) April 17, 2014; Table 146 2,412
A US 2012/0237587 A1 (WEHLING, P et al.) September 20, 2012; paragraph [0030] 2,412

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

D See patent family annex.
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cited to establish the publication date of another citation or other
special reason (as specified) .

“O” document referring 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

considered novel 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

combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

1. D Claims Nos.:

2. D Claims Nos.:

3. x‘ Claims Nos.: 5-13

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

because they relate to subject matter not required to be searched by this Authority, namely:

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:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

-***_-Please See Supplemental Page-***-

claims.

additional fees.

1-2, 4/2; SEQ ID NOs: 2-3, 11

payment of a protest fee.

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

. l:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
2. I_—_] As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of

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, K{ 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.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the

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.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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-***-Continued from Box No. Il Observations where unity of invention is lacking: -***-

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Groups I+, Claims 1-4, SEQ ID NO: 2, SEQ ID NO: 3 and SEQ ID NO: 11; are directed toward a recombinant, codon-modified gene
encoding IL-1R, an aadeno-associated virus (rAAV) particle comprising said IL-1Ra; and a method administering the rAAV particle to
treat degenerative conditions of large weight-bearing joints.

The recombinant nucleic acid will be searched to the extent they encompass SEQ ID NO: 2 (eqglL-1Ra), SEQ ID NO: 3 (Kozak
sequence) and SEQ ID NO: 11 (eqlL-1Ra with Kozak). Applicant is invited to elect additional nucleic acid(s), with specified SEQ ID NO:
for each, to be searched. Additional nucleic acid sequence(s) will be searched upon the payment of additional fees. It is believed that
claims 1, 2 and 4 encompass this first named invention and thus these claims will be searched without fee to the extent that they
encompass SEQ ID NO: 2 (eqIL-1Ra), SEQ ID NO: 3 (Kozak sequence) and SEQ ID NO: 11 (eqlL-1Ra with Kozak). Applicants must
specify the claims that encompass any additionally elected nucleic acid sequence(s). Applicants must further indicate, if applicable, the
claims which encompass the first named invention, if different than what was indicated above for this group Failure to clearly identify how
any paid additional invention fees are to be applied to the "+" group(s) will result in only the first claimed invention to be
searched/examined. An exemplary election would be a nucleic acid encompassing SEQ ID NO: 10 (human IL-1Ra).

No technical features are shared between the IL1-Ra nucleic acid sequences of Groups I+ and, accordingly, these groups lack unity a
priori.

Additionally, even if Groups I+ were considered to share the technical features of: a recombinant adeno-associated virus (rAAV) particle
comprising a recombinant nucleic acid comprising a codon-modified gene encoding IL-1Ra; these shared technical features are
previously disclosed by US 2008/0187576 A1 to Ghivizzani et al. (hereinafter ‘Ghivizzani').

Ghivizzani discloses a recombinant adeno-associated virus (rAAV) particle (recombinant AAV vectors and particles; paragraph [0025])
comprising a recombinant nucleic acid (recombinant DNA or RNA; paragraph [0152]) comprising a gene encoding IL-1Ra (viral vector
encoding IL-1ra; paragraph [0022]). Ghivizzani does not disclose wherein the particle comprises a codon-modified gene encoding
IL-1Ra.

Cho discloses a recombinant (vector-transfected) IL-1Ra (paragraphs [0058], [0084]) wherein the IL-1Ra is comprises a codon-modified
gene encoding IL-1Ra (codon-optimized IL-1Ra; paragraph [0047]). It would have been obvious to one of ordinary skill in the art at the
time of the invention to have modified the disclosure of Ghivizzani to provide wherein the rAAV particle comprises a codon-modified
gene encoding IL-1Ra, because codon-modification of nucleic acid encoding IL-1Ra for use in vector transfection as disclosed by Cho
would have motivated the use of codon-optimized IL-1Ra for delivery in the recombinant adeno-associated virus as previously disclosed
by Ghivizzani in order to enhance the recombinant yield of IL-1Ra.

Since none of the special technical features of the Groups I+ inventions is found in more than one of the inventions, and since all of the
shared technical features are previously disclosed by the combination of the Ghivizzani and Cho references, unity of invention is lacking.

Form PCT/ISA/210 (patent family annex) (January 2015)
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