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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 claims under Article 17(2)(a) for the following reasons:

1. I 1Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

□ 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:

3. Claims Nos.: 7"19 ' 3 2 -3 5 · -40 45"57 · 69-73

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

Box No. Ill 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 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.

Group l+, claims 1-6, drawn to a method of treating or preventing a metabolic disorder in a subject in need thereof comprising
administering to the subject an inhibitor of miR-208a and/or miR-208b, wherein the expression or activity of miR-208a and/or miR-208b
is reduced in the cells of the subject following administration. The first named invention (claims 1-2, 4-6) is limited to wherein the
metabolic disorder is metabolic syndrome, obesity, diabetes mellitus, diabetic nephropathy, etc, associated with glucose metabolism or
that is NOT a lipid storage disorder. Applicant is invited to elect wherein the metabolic disorder is a lipid storage disorder (claims: part
of claim 2 and claim 3), to be searched by paying additional fee. Note: the scope of claim 2 will be searched depending upon the
election. If lipid storage disorder is elected by paying an additional fee, claim 2 will also be searched for lipid storage disorder;
otherwise, claim 2 will be searched for any disorders besides lipid storage disorder.

""Continued in the extra sheet* ***************

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

2. 1 As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. 1 I 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. \ 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.:
1-2, 4-6/(1-2), limited to wherein the metabolic disorder is metabolic syndrome, obesity, diabetes mellitus, diabetic
nephropathy, etc, associated with glucose metabolism or that is NOT a lipid storage disorder.

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

□ fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.

Form PCT/ISA/2 10 (continuation of first sheet (2)) (July 2009)
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Continuation of:
Box No III (unity of invention is lacking)

Group II+, claims 20-31 and 36-38, drawn to a method of regulating fatty acid or glucose metabolism in a cell comprising contacting the
cell with a modulator of miR-208a and/or miR-208b expression or activity. The first named invention (claims 20-31) is limited to wherein
said modulator is an inhibitor of miR-208a and/or miR-208b expression or activity. Applicant is invited to elect wherein said modulator is
an agonist of miR-208a and/or miR-208b expression or activity (claims 36-38) to be searched by paying additional fee.

Group III, claims 41-44, drawn to a method of enhancing mitochondrial function or redox-homeostasis in a subject in need thereof
comprising administering to the subject an antisense oligonucleotide comprising a sequence that is at least partially complementary to a
miR-208a or miR-208b sequence wherein the expression or activity of miR-208a or miR-208b is reduced in the cells of the subject
following administration of the antisense oligonucleotide.

Group IV, claims 58-68, drawn to a method of treating muscle atrophy or sarcopenia in a subject in need thereof comprising
administering to the subject an antisense oligonucleotide comprising a sequence that is at least partially complementary to a miR-208a
or miR-208b sequence.

The inventions listed as Groups l-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:

Groups I+-III do not include the inventive concept of treating muscle atrophy or sarcopenia in a subject, as required by Group IV.

Groups I+-II+ and IV do not include the inventive concept of enhancing mitochondrial function or redox-homeostasis in a subject, as
required by Group III.

Groups l+ and lll-IV do not include the inventive concept of contacting a cell with a modulator of miR-208a and/or miR-208b, as required
by Group II+.

Groups III and IV do not include the inventive concept of regulating metabolism, as required by Groups l+ and II+.

Group II+ does not include the inventive concept of administering to the subject an inhibitor of miR-208a and/or miR-208b, as required
by Group l+.

Among Group l+, different disorders, listed in claim 2 of the first named invention of Group l+ (claims 1-2 and 4-6), comprising different
pathological changes, each requires a different method for diagnosis and treatment; and treating each of those disorders including
metabolic syndrome, obesity, diabetes mellitus, diabetic nephropathy, insulin resistance, atherosclerosis, a glycogen storage disease,
medium-chain acyl-coenzyme A dehydrogenase deficiency, high cholesterol, or aberrant glucose uptake and/or utilization, does not
require the inventive concept of treating a lipid storage disorder, which is associated with lysosomal dysfunction, a specific class of
disorders, as require by the second named invention having part of claim 2 and claim 3.

Furthermore, among Group II+, an inhibitor of miR-208a and/or miR-208b in claims 21-31 of the first named invention of Group II+
(claims 20-31), is structurally and functionally different from an agonist of miR-208a and/or miR-208b, required by claims 36-38, wherein
an inhibitor of miR-208a and/or miR-208b inhibit(s) miR-208a and/or miR-208b expression or activity, while an agonist of miR-208a
and/or miR-208b activate(s) miR-208a and/or miR-208b expression or activity.

The inventions of Groups l+ through IV share the technical feature of a modulator of miR-208a or/and miR-208b; Group l+ and claims 20
-31 of Group II+ further share the technical feature of an inhibitor of miR-208a and/or miR-208b expression or activity; and Groups I and
lll-IV further share the technical feature of administering to the subject an inhibitor (Group IVantisense of miR-208a and/or miR-208b
(Groups III and IV); Groups I and IV further share the technical feature of wherein the expression or activity of miR-208a and/or miR-
208b is reduced in the cells of the subject following administration; and Groups III and IV further share the technical feature of an
antisense oligonucleotide comprising a sequence that is at least partially complementary to a miR-208a or miR-208b sequence; and
furthermore, Group II+ further share a technical feature of contacting the cell with a modulator of miR-208a and/or miR-208b expression
or activity. However, these shared technical features do not represent a contribution over prior art as being anticipated by US
2010/0269183 A 1 to OLSON et al. (hereinafter 'Olson') as follows:

"** * ""Continued in the next extra sheet*"""""""""
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Continuation of:
The previous extra sheet - Box No III (unity of invention is lacking)

Olson discloses a method of treating a disorder in a subject in need thereof (para [0076] - 'the treatment of cardiac hypertrophy,
heart failure, or myocardial infarction utilizing inhibitors of ... miR-208b. .. administration of ...miR-208b inhibitor results in the
improvement of one or more symptoms of cardiac hypertrophy, heart failure, or myocardial infarction'; para [0224] - 'a method of
regulating cardiac and/or skeletal muscle contractility comprising administering a modulator of miR 499 and/or miR-208b expression or
activity to heart and/or skeletal muscle cells')
—comprising administering to the subject an inhibitor of miR-208a and/or miR-208b that is an antisense oligonucleotide comprising a
sequence that is at least partially complementary to a miR-208a or miR-208b sequence (para [0224] - 'administering a modulator o ...
miR-208b expression or activity to the skeletal muscle cell. The modulator may be ... an antagonist of ... miR-208b expression or activity.
...by contacting the cell with a miR-208b inhibitor ; para [0078] - 'Inhibition of microRNA function may also be achieved by administering
antisense oligonucleotides targeting the mature ... miR-208, or m'iR-208b sequences', wherein ' miR-208' is ' miR-208a'; para [0081] - 'an
inhibitor of miR-208 is a chemically-modified antisense oligonucleotide comprising a sequence substantially complementary to 5'-
AUAAGACGAGCAAAAAGCUUGU-3' (SEQ ID NO: 5). ... an inhibitor of miR-208b is a chemically-modified antisense oligonucleotide
comprising a sequence substantially complementary to 5'-AUAAGACGAACAAAAGGUUUGU (SEQ ID NO:27)', wherein SEQ ID NO: 5
is 100% identical the claimed SEQ ID NO: 9, that is miR-208a; and SEQ ID NO: 27 is 100% identical to the claimed SEQ ID NO: 1 , that
is miR-208b; Specification: pg 16, In 12 - 'The mature miR-208a sequence is provided in SEQ ID NO: 9'; pg 17, In 15 - 'Mature miR-208b
(SEQ ID NO: 11)'). Olson further discloses wherein the expression or activity of miR-208a and/or miR-208b is reduced in the cells of
the subject following administration (para [0016] - 'miR-208b expression or activity is inhibited by administering an inhibitory RNA
molecule, wherein the inhibitory RNA ' ; para [0078] - ' Inhibition of microRNA function may also be achieved by administering antisense
oligonucleotides targeting the mature ... miR-208, or miR-208b sequences.... antisense oligonucleotides useful for inhibiting the activity
of microRNAs'); and a method for contacting the cell with a modulator of miR-208a and/or miR-208b expression or activity that is a miR
-208a and/or miR-208b inhibitor or a miR-208a and/or miR-208b agonist based on modulation need (para [0020] - 'the expression of
Sp3, ...and fast contractile proteins are increased in a cell by contacting the cell with a miR-208b inhibitor.. .and fast contractile proteins
are decreased in a cell by contacting the cell with a miR-208b agonist'; para [0022] - The modulator of ...miR-208b may be an agonist or
antagonist of an upstream regulator of miR-499 and/or miR-208b, such as miR-208', wherein miR-208 is 'miR-208a' as discussed
above). Without a shared special technical feature, the inventions lack unity with one another.

The inventions of Groups I+-II+ further share the technical feature of modulating metabolism using a modulator of miR-208a and/or miR-
208b; and Group 1+ further share the technical feature of treating or preventing a metabolic disorder in a subject in need thereof
comprising administering to the subject an inhibitor of miR-208a and/or miR-208b, wherein the expression or activity of miR-208a and/or
m'iR-208b is reduced in the cells of the subject following administration; claims 1-2 and 4-6 of Group l+ and Group II+ further share the
technical feature of modulating glucose metabolism; and Group II+ further share the technical feature of regulating fatty acid or glucose
metabolism in a cell activity comprising contacting the cell with a modulator of miR-208a and/or miR-208b expression or activity.
However, these shared technical features do not represent a contribution over prior art as being obvious over Olson, as above, in view
of an article entitled 'Circulating MicroRNAs in Patients With Coronary Artery Disease' by FICHTLSCHERER et al. (hereinafter
'Fichtlscherer'; Circ Res. 2010, Vol. 107(5), p. 677-84); and further in view of an article entitled 'Implications of abnormal glucose
metabolism in patients with coronary artery disease' by ANSELMINO et al. (hereinafter 'Anselmino'; Diab Vase Dis Res. 2008, Vol. 5(4),
p. 285-90) as follows:

Olson discloses a method of treating or preventing disorders associated with a upregulated miR-208a or/and miR-208b in a subject in
need thereof (para [0015] - 'a method of treating pathologic cardiac hypertrophy, heart failure, or myocardial infarction in a subject in
need thereof; para [0017] - 'method of preventing pathologic hypertrophy or heart failure in a subject... and inhibiting expression or
activity of miR-499 or miR-208b in heart cells of said subject', wherein 'inhibiting expression or activity of miR-499' can be achieved by
inhibiting miR-208a; and wherein ' inhibiting expression or activity of miR-499 or miR-208b', indicates 'miR-499 or miR-208b' are
upregulated as well as miR-208a; para [0054] - 'the presence of either 208a or 208b is sufficient to activate myh7b/miR-499'; para
[0022] - The modulator of ...miR-208b may be an ...antagonist of an upstream regulator of miR-499 and/or miR-208b, such as miR-208',
wherein miR-208 is 'miR-208a' as discussed above; para [0066] - 'miR-208 and miR-208b typically repress the fast skeletal muscle gene
program, which implicates a similar role for miR-499 in skeletal and cardiac muscle. ...activation of these genes in the heart represents a
potential approach to regulate cardiac contractility', wherein 'miR-208' is 'miR-208a'; see discussion that follows; para [0014] - 'a cardiac-
specific microRNA, miR-208')
—comprising administering to the subject an inhibitor of miR-208a and/or miR-208b (Abstract - 'Inhibition of miR-499 and/or miR-208b is
proposed as a treatment for cardiac hypertrophy, myocardial infarction, and/or heart failure', wherein 'Inhibition of miR-499' can be
achieved by ' an inhibitor of miR-208a'; para [0022] - The modulator of ...miR-208b may be an ...antagonist of an upstream regulator of
miR-499 and/or miR-208b, such as miR-208', wherein miR-208 is 'miR-208a' as discussed above; para [0078] - 'Inhibition of microRNA
function may also be achieved by administering antisense oligonucleotides targeting the mature ... miR-208, or miR-208b sequences',
wherein ' miR-208' is ' miR-208a'; para [0081] - 'an inhibitor of miR-208 is a chemically-modified antisense oligonucleotide comprising a
sequence substantially complementary to ...SEQ ID NO: 5. ... an inhibitor of miR-208b is a chemically-modified antisense
oligonucleotide comprising a sequence substantially complementary to ...SEQ ID NO:27', wherein SEQ ID NO: 5 is 100% identical the
claimed SEQ ID NO: 9, that is miR-208a; and SEQ ID NO: 27 is 100% identical to the claimed SEQ ID NO: 1 , that is miR-208b;
Specification: pg 16, In 12 - The mature miR-208a sequence is provided in SEQ ID NO: 9'; pg 17, In 15 - 'Mature miR-208b (SEQ ID
NO: 1)')
—wherein the expression or activity of miR-208a and/or miR-208b is reduced in the cells of the subject
following administration (para [0016] - 'miR-208b expression or activity is inhibited by administering an inhibitory RNA molecule, wherein
the inhibitory RNA ' ; para [0078] - ' Inhibition of microRNA function may also be achieved by administering antisense oligonucleotides
targeting the mature ... miR-208, or miR-208b sequences.... antisense oligonucleotides useful for inhibiting the activity of microRNAs').
Olson further discloses wherein the disorders include cardiac disorders associated with cardiac muscle dysfunction (para [0015] - 'a
method of treating pathologic cardiac hypertrophy, heart failure, or myocardial infarction in a subject in need thereof; para [0066] - 'that
miR-208 and miR-208b typically repress the fast skeletal muscle. .activation of these genes in the heart represents a potential approach
to regulate cardiac contractility'; para [0076] - 'methods for the treatment of cardiac hypertrophy, heart failure, ...utilizing inhibitors of miR-
499 or miR-208b.... improved symptoms may be. ..decreased collagen deposition in cardiac muscle').

.......................... Continued in ,h e e extrg sheet ..................................
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The previous extra sheet - Box No III (unity of invention is lacking)

(Continuation of the discussion for Groups I+-II+)
Olson does not specifically teach wherein the disorder is a metabolic disorder. Fichtlscherer discloses cardiac muscle-enriched miR-

208a is increased in the patients suffering coronary artery disease (Abstract - 'cardiac muscle-enriched microRNAs... miR-208a...tend to
be higher in patients with coronary artery disease'; pg 680, Fig 2, wherein miR-208a is increased in the CAD, which is patients with
coronary artery disease; pg 678, col 1, top para - 'patients with coronary artery disease (CAD)'), and an increase is also observed for
cardiac muscle-enriched miR-208b (pg 680, col 2, up para - 'miR-208b was significantly upregulated in patients compared with healthy
volunteers (Table)'; pg 679, Table - hsa-miR-208b and hsa-miR-208a CAD median level 5.62 and 6.37 in comparison with Healthy
controls median level 3.90 and 5.94, respectively; please also see associated t Test; pg 677, col 2, up para - 'miR-208a and miR-208b
are cardiac-specific miRNAs').

Fichtlscherer also does not specifically teach wherein the disorder is a metabolic disorder. Anselmino discloses an abnormal
glucose metabolism is associated with coronary artery disease (Abstract - 'abnormal glucose metabolism in patients with established
coronary artery disease, highlighting the importance of early detection of abnormal glucose metabolism in order to prevent the
progression of prediabetes'), wherein coronary artery disease increases the progression to type 2 diabetes melllitus, due to lack of
treatment for glucose metabolism as well as lipid metabolism (pg 287, col 1, middle para - 'the prognosis for those with T2D remains
poor, not only due to more widespread coronary artery disease... due to the failure of current treatment strategies to address
hyperglycaemia adequately over the long term'; pg 287, col 2, para 2 - 'high risk for cardiovascular complications. ...such as obesity,
dyslipidaemia,... with abnormal glucose tolerance', wherein 'dyslipidaemia' is resulted from an abnormal lipid metabolism), and
suggesting a guideline comprising testing glucose metabolism for managing all patients with cardiac conditions including coronary artery
disease (pg 286, col 1, last para - 'Abnormal glucose metabolism in patients with coronary artery disease. ..Guidelines for managing
patients with diabetes, prediabetes and cardiovascular disease state that all patients with these conditions should be tested if their
glucometabolic condition').

It would have been obvious to one of ordinary skill in the art at the time the invention was made to combine the teachings of Olson,
Fichtlscherer, and Anselmino, to obtain a method of treating or preventing disorders associated with a upregulated miR-208a or/and miR
-208b in a subject in need thereof comprising administering to the subject a inhibitor of miR-208a and/or miR-208b, wherein the
expression or activity of miR-208a and/or miR-208b is reduced in the cells of the subject following administration, as taught by Olson,
and further wherein the disorders comprising a metabolic disorder, based on the combination of Anselmino, Fichtlscherer, and Olson, in
order to use the method for treating different disorders associated with a upregulated miR-208a or/and miR-208b including disorders
associated with a metabolic disorder in a subject with expected success.

Although said combination does not specifically teach regulating fatty acid or glucose metabolism in a cell activity comprising
contacting the cell with a modulator of miR-208a and/or miR-208b expression or activity, one of the ordinary skill in the art at the time the
invention was made would have been motivated to do so based on the combination of Olson, Fichtlscherer, and Anselmino, because
contacting a cell with a modulator of a targeted gene or miRNA is the basic step for studying the functional regulation of the targeted
gene, especially Olson further teaches contacting a cell with a modulator of miR-208a and/or miR-208b expression or activity that is a
miR-208a and/or miR-208b inhibitor or a miR-208a and/or miR-208b agonist based on modulation need (para [0020] - 'fast contractile
proteins are increased in a cell by contacting the cell with a miR-208b inhibitor.. .and fast contractile proteins are decreased in a cell by
contacting the cell with a miR-208b agonist'; para [0022] - The modulator of ...miR-208b may be an agonist or antagonist of an upstream
regulator of miR-499 and/or miR-208b, such as miR-208', wherein miR-208 is 'miR-208a' as discussed above), and the combination
Fichtlscherer and Anselmino discloses increased levels of miR-208a and miR-208b are associated with disorders associated with
abnormal glucose and lipid metabolism (see quotations and discussion above). Without a shared special technical feature, the
inventions lack unity with one another.

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

Note re item 4: Claims 7-19, 32-35, 39-40, 45-57, 69-73 are not drafted in accordance with the second and third sentences of Rule 6.4
(a). These claims are improper multiple dependent claims.

Form PCT/1SA72 0 (extra sheet) (July 2009)


	abstract
	wo-search-report

