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A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GO1N 33/48 (2012.01)
USPC - 436/64; 435/6.1, 435/6.14

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8): GO1N 33/48 (2012.01)
USPC: 436/64; 435/6.1, 435/6.14

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC: 435/6.11, 435/6.12; 436/94

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

PUubWEST, Google Scholar: lung, cancer$2, RNA, small, U2, lung cancer, UGUCUUUCCUUGUUGGAGCAG, 13207, 13207-R,
TGACCTGTCCTGTTCTGCCCCCAGCCCCTCACAGTGCT, GCCCTGACCTGTCCTGTTCT, GCCCTGACCTGTCCTGTTC,
TGTAGAGCAGGGAGCAGGAAG, TGTAGAGCAGGGAGCAGGAAG, TGTAGAGCAGGGAGCAGGAA, TGTAGAGCAGGGAGCAGG, T

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 2010/0233704 A1 (MICHOT et al.) 16 September 2010 (16.09.2010) abstract, para 1-4, 14, 18-20, 34 and 35

- {0008][0011]; [0050]; [0060]; [0057]

A 5, 8, 10, 15, 16, 36, 37
and 41

Y KOTAKE et al. "Splicing factor SF3b as a target of the antitumor natural product pladeinolide” 1-4, 14, 18-20, 34 and 35

-- Nture Chem. Biol.; September 2007; Vol. 3, No. 9; pg. 570-575. pg. 570, col 1, para 1; pg. 571,

A col 1, para 2 5, 8, 10, 15, 16, 36, 37
and 41

A PERSSON et al., Identification of New MicroRNAs in Paired Normal and Tumor Breast Tissue | 5, 8, 10, 15, 16, 36, 37

Suggests a Dual Role for the ERBB2/Her2 Gene, Cancer Res, 2 January 2011, Vol. 71, pages | and 41
78-86, para [0013], SEQ ID NO: 35

AP WATAHIKI et al. "MicroRNAs Associated with Metastatic Prostate Cancer" PLOS One; 30 10
September, 2011; Vol. 6, No. 9; €24950; pg. 1-13 especially Table 4.

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

> Special categories of cited documents: “T” later document published after the intcrnational filing date or priority

“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
to be of particular relevance the principle or theory underlying the invention

“E” carlier application or patent but published on or after the international “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

] p oy i : i i i nnot be
special reason (as specified) Y” document of particular relcvance; the claimed invention cannot b

. . L 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, such combination
means being obvious to a person skilled in the art
g p

“P” document published prior to the international filing date but later than

the priority date claimed &” document member of the same patent family
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Box No. I1 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. x Claims Nos.: 21-33

because they relate to parts of the international application that do not comply with the prescribed requirements to such an

. _extent that no meaningful intgrnational search can be carried out, specifically: . . . . .
Claim 21 is unsearchable under Annex C of the administrative instructions. In particular, the applicant failed to submit a valid CRF in

response to the ISA/225 of 01 February 2012. Therefore, no searchable sequence was available to the ISA in an acceptable format.
Claims 22-33 are dependent from claim 21.

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:
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 [+: claims 1-20 and 34-38, directed to a method for detecting the presence of, facilitating diagnosis of, or monitoring therapy of
lung cancer in a subject, comprising detecting the level of at least one RNA selected from small U2, miR-720, miR-451, 13207, and
13750, in a sample from the subject, wherein detection of a level of small U2 that is greater than a normal level of small U2, or detection
of a level of at least one RNA selected from 13207, miR-720, miR-451, and 13750 that is less than a normal level of the respective
RNA, indicates the presence of lung cancer in the subject; wherein the first invention is limited to the detection of an increase in small
U2 relative to a normal level (claims 1-4, 14, 18-20, 34 and 35). (Applicants may opt for additional markers to be searched by specifying
the marker and paying an additional invention search fee for each elected marker).

- Please see extra sheet for continuation -

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

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

3. M 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.:
1-20 and 34-38, directed to markers small U2, 13207 and 13750 - claims 1-5, 8, 10, 14-16, 18-20, and 34-37

4, D 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
payment of a protest fee.

I:] 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/210 (continuation of first sheet (2)) (July 2009)
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Continuation of Box IlI: Lack of Unity of Invention

Groups II+: claims 39 and 41, directed to compositions comprising an oligonucleotide that comprises at least eight contiguous
nucleotides complementary to an RNA selected from small U2, miR-720, miR-451, 13207, and 13750; wherein the first invention is
limited to small U2 (Applicants may opt for additional markers to be searched by specifying the marker and paying an additional
invention search fee for each elected marker).

Groups llI+: claims 40 and 41, directed to compositions comprising an oligonucleotide that comprises at least eight contiguous
nucleotides complementary to a cDNA reverse transcribed from an RNA selected from small U2, miR-720, miR-451, 13207, and 13750;
wherein the first invention is limited to small U2. (Applicants may opt for additional markers to be searched by specifying the marker and
paying an additional invention search fee for each elected marker).

The inventions listed as Groups I+ - llI+ 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 special technical features of the claims of Groups I+ to IlI+ are disclosed above in the Group descriptions.

The only common technical elements shared by all of the above groups is that they are related to any of small U2, miR-720, miR-451,
13207 or 13750. The claims of Groups I+ share the further common technical element of being related to a method for detecting the
presence of, facilitating diagnosis of, or monitoring therapy of lung cancer in a subject, comprising detecting the level of at least one
RNA selected from small U2, miR-720, miR-451, 13207, and 13750, in a sample from the subject, wherein detection of a level of small
U2 that is greater than a normal level of small U2, or detection of a level of at least one RNA selected from 13207, miR-720, miR-451,
and 13750 that is less than a normal level of the respective RNA, indicates the presence of lung cancer in the subject; the special
technical features of the Group lI+ claims share a further common technical element of being related to compositions comprising an
oligonucleotide that comprises at least eight contiguous nucleotides complementary to an RNA selected from small U2, miR-720, miR-
451, 13207, and 13750; the claims of Groups Iil+ share the common technical element of being related to compositions comprising an
oligonucleotide that comprises at least eight contiguous nucleotides complementary to a cDNA reverse transcribed from an RNA
selected from small U2, miR-720, miR-451, 13207, and 13750. These common technical elements do not represent an improvement
over the prior art of US 2010/0233704 A1 to Michot et al., which discloses methods of detecting lung cancer in a sample from a patient,
wherein one or more target RNAs changes in expression in lung cancer (abstract), methods of detecting the presence of lung cancer in
a subject are provided. In some embodiments, a method comprises detecting a level of at least one target RNA in a sample from the
subject. (para [0008]), "a decreased level of one or more target RNAs...in a sample is indicative of the presence of lung cancer in an
individual from whom the sample has been taken (para [0070]); further wherein the decreased RNA may be MiR-720 or MiR-451 (miR-
451; Table 23). Michot further teaches wherein target RNAs can be measured in samples collected at one or more times from a patient
to monitor the status or progress of lung cancer in the patient (para [0050]). Although Michot does not specifically recite wherein said
collection at one or more times may be used in assessing the progress of therapy for the cancer, it would have been obvious to a person
skilled in the art to perform said monitoring, as taught by Michot, during therapy, in order to determine whether a therapy should be
continued, modified, or discontinued. Additionally, Michot teaches compositions comprising an oligonucleotide that is complementary to
an RNA selected from miR-720, and miR-451 (para [0192]), or cDNA reverse transcribed therefrom (para [0193]). Michot further teaches
wherein the probes comprise at lest 8 (15) contiguous nucleotides complementary to the target sequence (para [0194]).

Although Michot does not specifically disclose wherein miR-720 decreases in lung cancer, Michot teaches the assessment of the
expression of said marker (Table 3), and thus further includes said marker in the compositions disclosed in paras [0192]-[0914], as
above. Additionally, addressing the common technical element shared by Groups I+ to I+ regarding 13207, US 2005/0227917 A1 to
Garcia et al. teaches polynucleotides differentially expressed in cancer cells (abstract), including 13207 (Table 89) thus the existence of
13207, and nucleic acid sequences relating thereto, do not represent an improvement over the prior art. Further, addressing the
common technical element shared by Groups I+ to IlI+ regarding the existence of small U2, the article entitled "A Fragile site in the
Human U2 Small Nuclear RNA Gene Cluster Is Revealed by Adenovirus Type 12 Infection” by Durnam et al. discloses the existence of
small U2 (typically referred to in thie prior art as "U2 small nuclear RNA"), as well as nucleic acid sequences related thereto (the U2 small
nuclear RNA gene cluster mapped very close to and was frequently disrupted by the gaps and breaks induced specifically in human
17q21-q22 region by highly oncogenic adenovirus type 12; abstract). Therefore the existence of small U2, and nucleic acid sequences
relating thereto, do not represent an improvement over the prior art. Finally, regarding 13750, the prior art does not specifically recite
said number as an identifiable nomenclature for a nucleic acid sequence. However, the article entitled "Identification of New MicroRNAs
in Paired Normal and Tumor Breast Tissues Suggests a Dual Role for the EBB2/Her2 Gene" by Persson et al. discloses a nucleic acid
sequence that is 100% identical to the sequence indicated by the instant specification (para [0013], SEQ ID NO: 35)(miR-4732, see
supplemental material S4). Thus said sequence also does not represent an improvement over the prior art. Although neither Garcia,
Durnam, nor Persson specifically discloses oligonucleotides complementary to said sequences, nor cDNA reverse transcribed from said
sequences, it would have been obvious to a person skilled in the art to combine the teaching of Michot regarding oligonucleotides
complementary to and cDNA reverse transcribed from sequences associated with cancer with the teachings of Garcia, Durnam and
Persson, each of which also individually indicates an association between the sequences and cancer, to provide nucleic acid sequences
useful for probes to detect the levels of said nucleic acid in samples from patients to assess the potential for the association of each
sequence with a particular cancer, such as lung cancer.

Therefore, the inventions of Groups | - Ill lack unity of invention under PCT Rule 13 because they do not share a same or corresponding
special technical feature.
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