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ribonucleotide reductase subunit Rl-encoding

nucleic acid sequence and a ribonucleotide
reductase subunit R2-encoding nucleic acid
sequence operably linked to a promoter are
grafted to a mammalian myocardium. Also
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delivering dATP to a myocardium through
grafting of donor cells overexpressing R1 and
R2. dATP is thereby produced in situ and de-
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between donor cells and host cardiomyocytes.
Alternatively, viral vector(s) having the RI
and R2-encoding construct(s) are admin-
istered to the mammal directly. Improvement

of cardiac function can also be effected by
administration of vectors comprising a nucle-
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Box No. 1 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 international application, the international search was
carried out on the basis of a sequence listing filed or furnished:

a. (means)

X] on paper

in electronic form

b. (time)
m in the international application as filed
D together with the international application in electronic form
D subsequently to this Authority for the purposes of search
2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that in the application as filed or does
not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:
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Box No. 11 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 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 Authority, namely:

2. & Claims Nos.: 83-88
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, sgecjﬁcal_ly: )
Claims 83-88 are unsearchable because no electronic sequence listing was submitted iri response to the ISA/225 that was mailed on

25 July 2012. The electronic sequence listing filed on 24 August 2012 contained errors and could not be entered into ISA/US’s search
system/tool.

3. D Claims Nos.:

because they are dependent claims and are not drafted 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:
- Please see extra sheet for continuation -

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

2. I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l 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. g 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.:
1-28 and 69-70

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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Continuation of:
Box NO Ill. Observations where unity of invention is lacking

Group |: claims 1-28 and 69-70, drawn to a method of improving cardiac function in a mammal comprising:

grafting cardiomyocytes to the myocardium of said mammal, wherein said cardiomyocytes contain a first expression vector comprising a
first nucleic acid sequence encoding ribonucleotide reductase subunit Rl and a second expression vector comprising a second nucleic
acid sequence encoding ribonucleotide reductase subunit R2, said first nucleic acid sequence and second nucleic acid sequence being
operably linked to a promoter that induces overexpression of Rl and R2, thereby generating dATP to improve cardiac function in the
mammal.

Group II: claims 29-36 and 63-68, drawn to a method of improving cardiac function in a mammal comprising administering a first viral
vector comprising a first nucleic acid sequence encoding ribonucleotide reductase subunit Rl and a second viral vector comprising a
second nucleic acid sequence encoding ribonucleotide reductase subunit R2, said first nucleic acid sequence and second nucleic acid
sequence being operably linked to a cardiac specific promoter.

Group Ill: claims 37-62, drawn to a method of improving myocardial contractility and myocardial relaxation in a mammal comprising:
grafting cardiomyocytes to the myocardium of said mammal, wherein said cardiomyocytes contain a first expression vector comprising a
first nucleic acid sequence encoding ribonucleotide reductase subunit Rl and a second expression vector comprising a second nucleic
acid sequence encoding ribonucleotide reductase subunit R2, said first nucleic acid sequence and second nucleic acid sequence being
operably linked to a promoter that induces overexpression of Rl and R2, thereby generating dATP to improve myocardial contractility
and myocardial relaxation in the mammal.

Group |V: claims 71-82, drawn to a method of improving cardiac function in an individual in need thereof comprising:

administering a viral vector comprising a nucleic acid sequence encoding a cTnC variant having a L48Q amino acid substitution, wherein
said cTnC variant has an increased binding affinity for Ca2+, said nucleic acid sequence being operably linked to a cardiac-specific
promoter.

The inventions listed as Groups | through IV 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 special technical features for the following reasons:

The inventions of Groups I-I1l do not include the inventive concept of a viral vector comprising a nucleic acid sequence encoding a cTnC
variant having a L48Q amino acid substitution, as required by Group IV.

The inventions of Groups !-Il do not include the inventive concept of a method for improving myocardial contractility and myocardial
relaxation in a mammal, as required by Group Ill.

The inventions of Groups | do not include the inventive concept of a viral vector and cardiac-specific promoter, as required by Group II.

The inventions of Groups I-IV share the technical feature of a method of improving cardiac function in an individual in need thereof,
comprising: administering a vector comprising a nucleic acid sequence. However, this shared technical feature does not represent a
contribution over prior art as being anticipated by US 2008/0152635 A1 to Lee et al. (hereinafter 'Lee'). Lee discloses a method of
improving cardiac function in an individual in need thereof (para [0035], providing improved and coordinated electrical coupling with
increased efficacy of myocardial contractility), comprising: administering a vector comprising a nucleic acid sequence (para [0012] and
[0077])-{0078]). As said composition was known in the art at the time of the invention, this cannot be considered a special technical
feature that would otherwise unify the groups.

The inventions of Groups I-ill share the technical feature of a method of improving cardiac function in a mammal comprising: grafting
cardiomyocytes to the myocardium of said mammal, wherein said cardiomyocytes contain a first expression vector comprising a first
nucleic acid sequence encoding ribonucleotide reductase subunit Rl and a second expression vector comprising a second nucleic acid
sequence encoding ribonucleotide reductase subunit R2, said first nucleic acid sequence and second nucleic acid sequence being
operably linked to a promoter that induces overexpression of Rl and R2, thereby generating dATP to improve cardiac function in the
mammal. This shared technical feature does not represent a contribution over prior art as being obvious over the article entitled '2-
Deoxy-ATP Enhances Contractility of Rat Cardiac Muscle' by Regnier et al. (hereinafter 'Regnier’) (Circ Res. 2000; vol 86, pg 1211-
1217) in view of the article entitled 'Overexpression of Ribonucleotide Reductase in Transfected Human KB Cells Increases Their
Resistance to Hydroxyurea: M2 but not Mi Is Sufficient to Increase Resistance to Hydroxyurea in Transfected Cells’ to Zhou et al.
(hereinafter ‘Zhou') (Cancer Research 1995; vol 55, pg 1328-1333) and Lee, as applied above. Regnier discloses a method of
improving cardiac function in a mammal comprising: upregulation of ribonuclectide reductase thereby generating dATP to improve
cardiac function in the mammal (abstract and pg 1216, col 1, para 2, Our data thus far suggest that the enhancement of cardiac Fmax
makes dATP an attractive candidate for specific improvement of cardiac function. Thus, ribonucleotide reductase, the enzyme
responsible for conversion of ATP to dATP, could be considered as a target for therapeutic treatment in heart failure). Zhou teaches a
first expression vector comprising a first nucleic acid sequence encoding ribonucleotide reductase subunit Rl and a second expression
vector comprising a second nucleic acid sequence encoding ribonucleotide reductase subunit R2, said first nucleic acid sequence and
second nucleic acid sequence being operably linked to a promoter that induces overexpression of Rl and R2 (abstract, pg 1329, col 1,
para 5, The two vectors pHbeta APr-1-neo/M1 and pHbeta APr-l-neo/M2 were each transfected into the KB wild-type cell to establish a
single subunit of RR enzyme in one subclone line, SV40 promoter). Lee discloses a method of improving cardiac function in a mammal
(para [0035]) comprising: grafting cardiomyocytes to the myocardium of said mammal (para [0012] and [0086]). One of ordinary skill in
the art, in view of the teachings of Regnier, would have been motivated to have introduced the expression vectors comprising
ribonucleotide reductase subunit R1 and R2 of Zhou into the cardiomyocytes of Lee for transplanting into myocardium of a subject in
need thereof, because Regnier teaches that upregulation of ribonucleotide reductase in the cardiomyocytes improves cardiac function
(pg 1216, col 1, para 2) and Lee teaches that transplanted cardiomyocytes could improve and coordinate electrical coupling with
increased efficacy of myocardial contractility (para [0035]). As said composition was known in the art at the time of the invention, this
cannot be considered a special technical feature that would otherwise unify the groups.

continued in next Supplemental Box:

Form PCT/ISA/210 (extra sheet) (July 2009)
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Continuation of:
Box NO lIl. Observations where unity of invention is lacking

The inventions of Groups Il and IV share the technical feature of a viral vector and a cardiac-specific promoter. Lee teaches that viral
vector (para [0078]) and a cardiac-specific promoter (para [0079)) is suitable to establish transgenic cardiomyocytes (para [0012], [0078]
-[0079]). As said composition was known in the art at the time of the invention, this cannot be considered a special technical feature that
would otherwise unify the groups.

Groups | through IV therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical
feature.

Form PCT/ISA/210 (extra sheet) (July 2009)
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