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) (57) Abstract: The present invention relates to a biomarker
[Fig.1] . . . .

100 for breast cancer diagnosis and to breast cancer diagnostics
comprising a probe which specifically binds to the
biomarker. The present invention provides a biomarker for
breast cancer diagnosis, comprising a specific DNA frag-
ment or a single full-length DNA of KRT15, or a specific
DNA fragment or a single full-length DNA of ECGR4, and
provides breast cancer diagnostics comprising a probe in-
cluding a primer as an active ingredient, which comple-
mentarily binds to a specific DNA fragment or single tull-
length DNA and can be amplified. When the expression
level of the specific DNA fragment or the single full-length
DNA of KRT15 or a single full-length DNA of ECGR4,
which is a gene constituting a biomarker for diagnosis of
breast cancer of the present invention, is measured from a
specimen tissue and compared with the expression level of
anormal tissue, breast cancer, especially in stage 1 or in the
incipient stage thereof, is efficiently diagnosed, which leads
to the early treatment of the disease. In addition, when the
expression level of the specitic DNA fragment or the single
full-length DNA of a gene constituting biomarker composi-
tions for breast cancer is compared with the expression lev-
el of a normal tissue, it is possible to improve the specifici-
ty and sensitivity of breast cancer diagnosis.
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A, CLASSIFICATION OF SUBJECT MATTER
CI2N 15/11(2006.01)i, C120 1/68(2006.01)i, GOIN 33/574(2006.01)i

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

B. FIELDS SEARCHED

Mintrmum documentation searched (clasgification system followed by classification symbols)

CI2N 15/11

Documentation searched other than munimum documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above

Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international scarch (narme of data base and, where practicable, search terms nsed)
eKOMPASS (KIPO internal) & Keywords: breast cancer, biomarker, KRT15, ECRG4, INHBA, [SG15, MMP11, gene expression
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Category* Citation of document, with indication, where appropriate, of the relevant pass Relevant to claim No.
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Y RIA H. W. WETZELS et al. Basal Cell-specific and Hyperproliferation-related Keratins in 1-4,9-16
Human Breast Cancer.

American Journal of Pathology. 1991, Vol. 138, No. 3, pp. 751-763
See abstract, table 3.

Y GenBank Accession No. NM_002275: Homo sapiens keratin 15 (KRT15), mRNA. 21 1-4,9-16
December 2008
See the entire document.

Y CHUN-MEI YUE et al. Expression of ECRG4, a novel esophageal cancer-related gene, 5-12
downregulated by CpG island hypermethylation in human esophageal squamous cell
carcinoma.

World J. Gastroenterol. 2003, Vol. 9, No. 6, pp. 1174-1178

See abstract, pages 1174, 1177.

Y GenBank Accession No. DQ895626: Synthetic construct Homo sapiens clone 5-12
IMAGE:100010086; FLH186114.01L; RZPD0839B0261D esophageal cancer related gene
4 protein (ECRG4) gene, encodes complete protein. 10 May 2008

See the entire document.
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*17 document which may throw doubts on priority clamm{s) or which is step w
cited to establish the publication date of another cita
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“0F  document referring o an oral disclosure, use, exhibition or other
means

ch

“P”  document published prior to the international filng date but later than  «g»

document member of the same patent family
the priontty date claimed
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Y XIAO-JUN MA et al. Gene expression profiling of the tumor microenvironment during 13-16

breast cancer progression.
Breast Cancer Research. 02 February 2009. Vol. 11, No. 1. R7 (pages 1-18)
See abstract, tables 5, 6

Y GenBank Accession No. AB464591: Synthetic construct DNA, clone: pF1KB7035, Homo 13-16
sapiens INHBA gene for inhibin, beta A, without stop codon, in Flexisystem. 07 October
2008

See the entire document.

Y SHYAMAL D. DESAI et al. [ISG15 as a novel tumor biomarker for drug sensitivity. 13-16
Mol. Cancer Ther. 2008, Vol. 7, No. 6, pp. 1430-1439
See abstract, pages 1430, 1435.

Y GenBank Accession No. NM_005101: Homo sapiens ISG15 ubiquitin-like modifier 13-16
(ISG15), mRNA. 26 April 2009
See the entire document.

Y GenBank Accession No. XM 515022: PREDICTED: Pan troglodytes matrix 13-16
metalloproteinase 11 (MMP11), mRNA. 16 September 2006
See the entire document.
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Box No. I 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)

D on paper

in electronic form

b. (time)
[Z 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, {f Observations where certain claims were found unsearchable (Continuation of item 2 of fivst sheet)

This international search report has not been established in respect of certain clarms vnder Article 17(2)(a) for the following reasons:
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cause they relate to parts of the international application that do not comply with the prescribed requirements 1o such an
extent that no meaningful international search can be carried out, specifically:

3. E:} Claims MNos.:

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

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

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

See extra sheet.

v¢

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

2. E:j As all searchable claims could be searched without effort justifving additional fees, this Anthority did not invite payment of

additional fees.

3. E:j As only some of the required a ditional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

o1

4. E:j No required additional search fees were timely paid by the applicant. Cousequently, this luternational search report
resiricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest E::} The additional search fees were accompanied by the applicant’s protest and, where applicable, ¢
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/ASA/21G (continuation of Brst sheet (2)) (July 2009)
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PCT/KR2010/002768

(Continuation of: Box No.lll)
The International Searching Authority found multiple groups of inventions, as follows:
The invention of group A (groups 1-5): An invention related to claims 1-4, 9-12, and 13-16

The invention of group 1 (claims1-4): A biomarker for diagnosing breast cancer, which comprises a DNA
fragment or a single full-length DNA of KRT15 gene containing a polynucleotide of sequence number 1
(hereinafter, "technical feature 1') and is underexpressed in a breast cancer tissue.

The invention of group 2 (claims 9-12): A biomarker for diagnosing breast cancer, which comprises a
DNA fragment or a single full-length DNA of ECRG4 gene containing technical feature 1 and a
polynucleotide of sequence number 5 (hereinafter, "technical feature 2") and is underexpressed in a
breast cancer tissue.

The invention of group 3 (claims 13-16, partially): A biomarker composition for diagnosing breast
cancer comprising: a biomarker for diagnosing breast cancer, in which one or more are selected from
technical feature 1 or 2 and which is specifically underexpressed in a breast cancer tissue, and a
biomarker which is specifically overexpressed in a breast cancer tissue selected by DNA or a single
full-length DNA of [INHBA containing a polynucleotide of sequence number 9.

The invention of group 4 (claims 13-16, partially): A biomarker composition for diagnosing breast
cancer comprising: a biomarker for diagnosing breast cancer, in which one or more are selected from
technical feature 1 or 2 and which is specifically underexpressed in a breast cancer tissue, and a
biomarker which is specifically overexpressed in a breast cancer tissue selected by a DNA fragment or
a single full-length DNA of 1SG15 gene containing a polynucleotide of sequence number 13.

The invention of group 5 (claims 13-16, partially): A biomarker composition for diagnosing beast
cancer comprising: a biomarker for diagnosing breast cancer, in which one or more are selected from
technical feature 1 or 2 and which is specifically underexpressed in a breast cancer tissue, and a
biomarker which is specifically overexpressed in a breast cancer tissue selected by a DNA fragment or
a single full-length DNA of MMP11 gene containing a polynucleotide of sequence number 17.

The invention of group B (group 6): An invention related to claims 5-8

The invention of group 6 (claims 5-8): A biomarker which comprises a DNA fragment or a single ful |-
length DNA of ECRG4 gene containing a polynucleotide of sequence number 5 and is specifically
underexpressed in a breast cancer tissue.

Six groups of inventions are claimed as above.

First, comparing groups A and B, an identical or corresponding technical feature is "a biomarker for
diagnosing breast cancer, which is specifically underexpressed in a breast cancer tissue". Comparing
groups 1-5, an identical or corresponding technical feature is "a biomarker for diagnosing breast
cancer, which comprises a DNA fragment or a single full-length DNA of KRT15 gene containing a
polynucleotide of sequence number 1 and is specifically underexpressed in breast cancer".

However, the identical or corresponding technical feature of groups A and B and groups 1-5 is
described in "GenBank Accession No. NM_002275 Homo sapiens keratin 15 (KRT15), mRNA 21 December 2008"
and "Ria H. W. Wetzels et al. Basal Cell-specific and Hyperproliferation-related Keratins in Human
Breast Cancer. American Journal of Pathology. 1991, vol. 138, no. 3, pp 751-763" published prior to
the present application. Thus, the identical or corresponding technical feature is not considered to
be novel or to involve an inventive step over the prior art.

Therefore, since it is not considered the six groups of inventions have any improved identical or
corresponding technical feature over the prior art, the present application does not meet the
requirement of unity of invention [PCT Rules 13.1 and 13.2].

Form PCT/ASAR10 {extra sheet) (July 2009}
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