PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 0 :

C12N 15/11, A61K 31/70, CO7H 21/00 A3

(11) International Publication Number:

(43) International Publication Date:

WO 98/49287

5 November 1998 (05.11.98)

(21) International Application Number: PCT/US98/08722

(22) International Filing Date: 30 April 1998 (30.04.98)

(30) Priority Data:

60/045,230 30 April 1997 (30.04.97) US

(71) Applicant: HYBRIDON, INC. [US/US]; 620 Memorial Drive,
Cambridge, MA 02139 (US).

(72) Inventors: SCHMITZ, John, C.; Apartment 2, 81 Edwards
Street, New Haven, CT 06511 (US). AGRAWAL, Sudhir;
61 Lamplighter Drive, Shrewsbury, MA 01545 (US). CHU,
Edward; 346 Saybrook Road, Orange, CT 06477 (US).

(74) Agents: KERNER, Ann-Louise et al.; Hale and Dorr LLP, 60
State Street, Boston, MA 02109 (US).

(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, Fl, GB, GE,
GH, HU, IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR,
LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ,
PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR,
TT, UA, UG, UZ, VN, YU, ZW, ARIPO patent (GH, GM,
KE, LS, MW, SD, SZ, UG, ZW), Eurasian patent (AM, AZ,
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE,
CH, CY, DE, DK, ES, F], FR, GB, GR, IE, IT, LU, MC,
NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA,
GN, ML, MR, NE, SN, TD, TG).

Published
With international search report.

(88) Date of publication of the international search report:
4 February 1999 (04.02.99)

(54) Title: ANTISENSE OLIGONUCLEOTIDES SPECIFIC FOR THYMIDYLATE SYNTHASE

(57) Abstract

The present invention discloses synthetic oligonucleotides complementary to thymidylate synthase and methods of downregulating
at least a portion of thymidylate synthase mRNA translation or protein expression in a malignant cell and of preventing or overcoming
resistance to thymidylate synthase inhibitor compounds in a malignant cell using such oligonucleotides. Also disclosed is a therapeutic
composition and a method of treating malignant tumor growth in a mammal utilizing such a composition.




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
Ca
M
CN
Ccu
Cz
DE
DK
EE

Codes used to identify States party to the PCT on the front pages of pamphiets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cote d’Tvoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
iT
JP
KE
KG
Kp

KR
KZ
LC
LI

LK
LR

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Treland

Israel

Tceland

Italy

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
Sz
D
TG
T
™
TR
TT
UA
UG
Us
UzZ
VN
YU
YAl

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

‘Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




INTERNATIONAL SEARCH REPORT

International Application No

PCT/US 98/08722

CLASSIFICATION OF SUBJECT MATTER

A.
IPC 6  Cl12N15/11 A61K31/70 C07H21/00

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 6 C12N A61K CO7H

Documentation searched other than minimumdocumentation to the extent that such documents are included in the fields searched

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X JU, JINGFANG : "INCREASED DRUG 1-5,11,
SENSITIVITY OF TUMOR CELLS BY MANIPULATION 22-26
OF CELL CYCLE CONTROL GENES"

PH.D. THESIS PRESENTED IN DECEMBER 1996 AT
THE FACULTY OF THE GRADUATE SCHOOL
UNIVERSITY OF SOUTHERN CALIFORNIA, LOS
ANGELES, XP002081365

Y see page 100 - page 130 7-21,
27-29

Y WO 94 02498 A (WORCESTER FOUND EX BIOLOGY 7-21,
;METELEV VALERI (US); AGRAWAL SUDHIR (U) 27-29

3 February 1994
see the whole document

-/

Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents : . . ) "
"T" later document published after the international filing date

"A" document dsfining the general state of the art which is not
considered to be of particular retevance

"E" eanier document but published on or after the international
filing date

“L" document which may throw doubts on priority claim(s) or
which is cited to establish the publicationdate of another
citation or other speciai reason (as specified)

"0" 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

or priority date and not in conflict with the apptication but
cited to understand the principle or theory underlying the
invention

"X" document of particular refevance; the claimed invention
cannot be considerad novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
merrllts, ﬁuch combination baing obvious to a person skilled
in the art.

"&" document member of the same patent family

Date of the actual completion of theinternational search Date of mailing of the international search report
20 October 1998 02/11/1998
Name and mailing address of the ISA Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016 Andres, S

Form PCT/ISA/210 (second sheet) (July 1992)

page 1 of 3




INTERNATIONAL SEARCH REPORT

international Application No

PCT/US 98/08722

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category *

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

Relavant to claim No.

CHU E ET AL: "New concepts for the
development and use of antifolates."
STEM CELLS, (1996 JAN) 14 (1) 41-6. ,
XP002081366

see page 44, left-hand column, last
paragraph - right-hand column, line 18;
figure 3

KOBAYASHI H ET AL: "Reversal of
drug-resistance or inhibition of tumor
cell growth by hammerhead ribozymes;"
GENE THER.;(1995) 2, PAGE 689; ABSTRACT
065, XP002081367

see paragraph 3

WO 93 13740 A (WORCESTER FOUND EX BIOLOGY)
22 July 1993

see page 10 - page 11

see page 14, l1ine 4 - line 11

see page 15, line 19 - page 16, 1ine 20
see page 23; table 1
KOROPATNICK J ET AL: "Discrimination of
run-on transcription from constitutive
genes and antisense expression vectors in
the same cells."

BIOTECHNIQUES;(JAN 1997) 22, 1, 64-66,
XP002081368

see the whole document

LIU Y ET AL: "Levamisole potentiation of
5-fluorouracil and other anti-tumour drugs
in cultured cells: Protein tyrosine
phosphatase as an alternative to
thymidylate synthase as a target.”
CELLULAR PHARMACOLOGY 2 (6). 1995.
271-277., XP002081369

see the whole document

CHU E ET AL: "Identification of an RNA
binding site for human thymidylate
synthase."

PROCEEDINGS OF THE NATIONAL ACADEMY OF
SCIENCES OF THE UNITED STATES OF AMERICA,
(1993 JAN 15) 90 (2) 517-21., XP002081370
cited in the application
CHU E ET AL: "Autoregulation of human
thymidytate synthase messenger RNA
transiation by thymidylate synthase."
PROCEEDINGS OF THE NATIONAL ACADEMY OF
SCIENCES OF THE UNITED STATES OF AMERICA,
(1991 OCT 15) 88 (20) 8977-81.,
XP002081371

cited in the application

1,2,12,
24,27

1,2,4,
12,
22-24,27

1,4-19,
22,23

1-5,12,
27

1-29

Form PCT/ISA/210 (continuation of second sheet) (July 1992)

page 2 of 3




INTERNATIONAL SEARCH REPORT

international Application No

PCT/US 98/08722

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document, with indication,whers appropriate, of the relevant passages

Relevant to claim No.

P,X

BLACK A R ET AL: "Expression of rTS
correlates with altered growth regulation
of thymidylate synthase.”

CANCER RESEARCH, (1996 FEB 15) 56 (4)
700-5., XP002081372

SCHMITZ J C ET AL: "Specific repression
of human TS mRNA translation by antisense
oligoribonucleotides."

PROCEEDINGS OF THE AMERICAN ASSOCIATION
FOR CANCER RESEARCH ANNUAL MEETING 39 (0).
MARCH 1998. PAGE 645; ABSTRACT 4391,
XP002081373

see abstract

& 89TH ANNUAL MEETING OF THE AMERICAN
ASSOCIATION FOR CANCER RESEARCH, NEW
ORLEANS, LOUISIANA, USA, MARCH 28-APRIL 1,
1998. |,

1-29

Fom PCT/ISA/210 (continuation of second sheet) (July 1992)

page 3 of 3




International application No.

Box| Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)
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