wo 2010/051261 A3 I 0K 0 O OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

oo o
1 rld Intellectual Property Organization 2 ey
(9) Workd ntellctual Propety Organiation /22 | UMM R O
International Bureau S,/ 0
3\ i 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10)
6 May 2010 (06.05.2010) PCT WO 2010/051261 A3
(51) International Patent Classification: (72) Inventors; and
C120 1/70 (2006.01) (75) Inventors/Applicants (for US only): MELKONYAN,
. . ) Hovsep, S. [US/US]; 546 Ewing Street, Princeton, NJ
(21) International Application N“mber'P CTUS2009/0621 14 08540 (US). UMANSKY, Samuil, R. [US/US]; 3 Orchid
Court, Princeton, NJ 08540 (US). XIN, Zhenghan
(22) International Filing Date: [CN/US]; 75 Jonquil Drive, Newtown, PA 18940 (US).
26 October 2009 (26.10.2009) 74y Agents: ELRIFL Tvor, R. et al; Mintz, Levin, Cohn,
(25) Filing Language: English Ferris, Glovsky And Popeo PC, One Financial Center,
. Boston, MA 02111 (US).
(26) Publication Language: English
L. ) (81) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of national protection available). AE, AG, AL, AM,
61/197,850 31 October 2008 (31.10.2008) us AO. AT. AU. AZ. BA. BB. BG. BH. BR. BW. BY. BZ
(63) Related by continuation (CON) or continuation-in-part CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(CIP) to earlier application: DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
Us 61/197,850 (CIP) HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
Filed on 31 October 2008 (31.10.2008) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(71) Applicant (for all designated States except US): NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
TROVAGENE, INC. [US/US]; 11055 Flinkote Avenue, SE, SG, SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT,
San Diego, California 92121 (US). TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

[Continued on next page]

(54) Title: A GENETIC MARKER FOR DETECTION OF HUMAN PAPILLOMAVIRUS

(57) Abstract: The invention provides compositions and methods
for the differential detection of high risk forms of HPV from a
urine sample provided by a patient. Specifically, the invention pro-
vides primers and probes that specifically recognize and bind se-
TATA SIGNAL 1 quences within the El gene of HPV. Detection of high risk forms of
N TATA SIGNAL 2 HPYV identify individuals at risk of developing or in the early stages
4 E6 of cervical carcinoma.

HPY16

7904 bp



WO 2010/051261 A3 I W00 0000 O O

GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,

ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(88) Date of publication of the international search report:
16 December 2010



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2009/062114

A. CLASSIEI&IATION OF SUBJECT MATTER

INV.
ADD.

201/70

According 1o International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum decumentation searched (classification system followed by classification symbols)

€120

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

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

EPO-Internal, BIOSIS, CHEM ABS Data, EMBASE, WPI Data, Sequence Search

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Chlation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

WO 97/05164 A1 (CSL LTD [AU]; UNIV
QUEENSLAND [AU]}; WEBB ELIZABETH ANN
MARGETTS) 13 February 1997 (1997-02
page 8, paragraph 4

page 15, paragraph 3

‘page 16, paragraph 5

WO 2006/066353 Al (HUMAN GENETIC
SIGNATURES PTY [AUJ; MILLAR DOUGLAS
SPENCER [AU]; MIKLOS)

29 June 2006 (2006-06-29)

sequences 625,631,637,655,667

1-3,6-10
[AUD;
-13)

1-3,6-10

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

See patent family annex.

* Special categories of cited documents :

e

*A' document defining the general state of the art which is not
considered to be of particular relevance

°E* earlier document but published on or after the international e

filing date

*L* document which may throw doubls on priority claim(s) or
which is cited to establish the publication date of another vye
citation or other special reason (as specified)

*Q" 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 *&"

later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand he principle or theory underiying the
invention

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

document of particular relevance; the claimed invention
cannol be considered to involve an inventive step when the
document is combined with one or more other such docu—
me'rlns. such combination being obvious 10 a person skilled
in the art.

document member of the same patent family

Date of the actual completion of the international search

8 October 2010

Date of maiting of the intemational search report

27/10/2010

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Austhorized officer

Knudsen, Henrik

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2009/062114

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Cilation of document, with indication, where appropriate, of the relevant passages

Relevant 1o claim No.

X

GREGOIRE L ET AL: "AMPLIFICATION OF HUMAN
"PAPILLOMAVIRUS DNA SEQUENCES BY USING
CONVERSED PRIMERS"

JOURNAL OF CLINICAL MICROBIOLOGY, AMERICAN
SOCIETY FOR MICROBIOLOGY, WASHINGTON, DC,
us,

vol. 27, no. 12,

1 December 1989 (1989-12-01), pages
2660-2665, XP000386399

ISSN: 0095-1137

* abstract

page 2661, left-hand column, paragraph 1
YLITALO NATHALIE ET AL: - "Detection of
genital human papillomavirus by
single-tube nested PCR and type-specific
oligonucleotide hybridization"”

JOURNAL OF CLINICAL MICROBIOLOGY, AMERICAN
SOCIETY FOR MICROBIOLOGY, WASHINGTON, DC,
us,

vol. 33, no. 7, 1 July 1995 (1995-07-01),
pages 1822-1828, XP002202962

I[SSN: 0095-1137

figures 1A,1B

EP 1 895 018 A2 (GENOME IDENTIFICATION
DIAGNOST [DE]) 5 March 2008 (2008-03-05).
sequence 2

IFTNER ANGELIKA ET AL: "The prevalence of
human papillomavirus genotypes in
nonmelanoma skin cancers of
nonimmunosuppressed individuals identifies
high-risk genital types as possible risk
factors."

CANCER RESEARCH,

vol. 63, no. 21,

1 November 2003 (2003-11-01), pages
7515-7519, XP002591835

ISSN: 0008-5472

page 7516, left-hand column, lines 14-18
LUKASZUK KRZYSZTOF ET AL: "Human
papillomavirus type 16 status in cervical
carcinoma cell DNA assayed by multiplex
PCR."

JOURNAL OF CLINICAL MICROBIOLOGY FEB 2003
LNKD- PUBMED:12574254,

vol. 41, no. 2, February 2003 (2003-02),
pages 608-612, XP002591836

ISSN: 0095-1137

table 1

4-6,9,10

4-6,9,10

4-6,9,10

6,9,10

6,9,10

Form PCT/ISA/210 (continuation of second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2009/062114

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indicalion, where appropriate, of the relevant passages

Relevant to claim No.

X TIEBEN L M ET AL: “"Detection of cutaneous
and genital HPV types in clinical samples
by PCR using consensus primers"

JOURNAL OF VIROLOGICAL METHODS, ELSEVIER
BV, NL LNKD-
DOI:10.1016/0166-0934(93)90038-5,

vol. 42, no. 2-3, 1 May 1993 (1993-05-01),
pages 265-279, XP(023697028

ISSN: 0166-0934

[retrieved on 1993-05-01]

table 1

E WO 2010/052317 Al (DKFZ
KREBSFORSCHUNGSZENTRUM [DE]; SCHMITT
MARKUS [DE]; GISSMANN LUTZ [)

14 May 2010 (2010-05-14)

sequence 23

X DAPONTE A ET AL: "Use of real-time PCR to
detect human papillomavirus-16 viral loads
in vaginal and urine self-sampled
specimens.”

CLINICAL MICROBIOLOGY AND INFECTION : THE
OFFICIAL PUBLICATION OF THE EUROPEAN
SOCIETY OF CLINICAL MICROBIOLOGY AND
INFECTIOUS DISEASES JUN 2008 LNKD-
PUBMED:18384392,

vol. 14, no. 6, June 2008 (2008-06), pages
619-621, XP002603777

ISSN: 1469-0691

Y page 619, right-hand column, Jlast

A paragraph

A OIKONOMOU ET AL: "Quantitative
determination of human telomerase reverse
transcriptase messenger RNA expression in
premalignant cervical lesions and
correlation with human papillomavirus
load"

HUMAN PATHOLOGY, SAUNDERS, PHILADELPHIA,
PA, US LNKD-
DOI:10.1016/J.HUMPATH.2005.09.031,

vol., 37, no. 2,

1 February 2006 (2006-02-01), pages
135-142, XP005245633

ISSN: 0046-8177

page 137, right-hand column, paragraph
23-27

Y US 2002/119478 A1 (UMANSKY SAMUIL R [US]
ET AL) 29 August 2002 (2002-08-29)
paragraphs [0144], [0183]; claims 22-26

_____ o

6,9,10

1,3,6-10

11-16,

18-21,29

22-28
17

11-29

22-28

Form PCT/ISA/210 (continuation of second shest) (April 2005)




INTERNATIONAL SEARCH REPORT

Intemational application No

PCT/US2009/062114

C{Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Cilation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

X,P

Y,P

DAPONTE A ET AL: “Evaluation of high-risk
human papillomavirus types PCR detection
in paired urine and cervical samples of
women with abnormal cytology”

JOURNAL OF CLINICAL VIROLOGY, ELSEVIER,
AMSTERDAM, NL LNKD-
D0I:10.1016/J.JCV.2006.03.009,

vol. 36, no. 3, 1 July 2006 (2006-07-01),
pages 189-193, XP025178621

ISSN: 1386-6532

[retrieved on 2006-07-01]

page 190, right-hand column, paragraph 3
ANTONISHYN NICK A ET AL: "The impact of
the distribution of human papillomavirus
types and associated high-risk lesions in
a colposcopy population for monitoring
vaccine efficacy."

ARCHIVES OF PATHOLOGY & LABORATORY
MEDICINE JAN 2008 LNKD- PUBMED:18181674,
vol. 132, no. 1, January 2008 (2008-01),
pages 54-60, XP9139515

ISSN: 1543-2165

page 59, left-hand column, lines 8-16
ROBBINS D. ET AL.: "Detection of
high-risk HPV in urine of high- and
low-risk populations in India"

JOURNAL OF CLINICAL ONCOLOGY, [Online]
vol. 27, no. 15§, 5581,

20 May 2009 (2009-05-2Q0), XP002603779
Retrieved from the Internet:
URL:http://meeting.ascopubs.org/cgi/conten
t/abstract/27/155/5581> '

[retrieved on 2010-10-05]

* abstract

11-29

11-29

11-16,
18-21

22-28

Form PCT/ISA/210 (continuation of second shest) (April 2005)




International application No.
INTERNATIONAL SEARCH REPORT PCT/US2009/062114
BoxNo.ll  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) -

This intemational search report has noi been established in respect of certain claims under Article 17(2)(a) for the following reasons:

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

2. |__—| 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. 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. lll 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:

see additional sheet

1. 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 an additionél feeé. this Authority did not invite payment of
additional fees. :

3. 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, 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 The additional search fees were accompanied by the applicant's protest and, where appiicable, 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.

I'X_—l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)




International Application No. PCT/US2009 /062114

FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-10

“Invention concerns isolated genetic marker for HPV
containing a sequence encoded by one of SEQ ID NOs: 69-97 or
their complementary sequence, an oligonucleotide encoded by
one of SEQ ID NOs: 1-15, a composition comprising the
compliementary sequence of one of SEQ ID NOs: 1-15 and a
composition comprising a sequence at least 70% homologous to
the E1 gene. -

2. claims: 11-29

Method of diagnosing HPV infection by detecting a sequence
of the E1 gene in a urine sample from a patient




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2009/062114
Patent document Publication Patent family Publication
cited in search report date ‘member(s) date
WO 9705164 Al 13-02-1997 CA 2228221 Al 13-02-1997
EP 0840747 Al 13-05-1998
JpP 11510688 T 21-09-1999
JP 2007054074 A 08-03-2007
NZ 313108 A 28-05-1999
us 6365160 Bl 02-04-2002
us 6726912 Bl 27-04-2004
ZA 9606381 A 02-05-1997
WO 2006066353 Al 29-06-2006 AU 2005318874 Al . 29-06-2006
CA 2592078 Al 29-06-2006
CN 101142323 A 12-03-2008
EP 1828414 Al 05~-09-2007
JP 2008524990 T 17-07-2008
US 2009029346 Al 29-01-2009
EP 1895018 A2 05-03-2008  DE 102006041970 Al 06-03-2008
W0 2010052317 Al 14-05-2010 EP 2184368 Al 12-05-2010
US 2002119478 Al 29-08-2002 US RE39920 E1

13-11-2007

Form PCT/1ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report
	Page 6 - wo-search-report
	Page 7 - wo-search-report
	Page 8 - wo-search-report
	Page 9 - wo-search-report

