3/095647 A3 I INAL 0000 0 OO O

=

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

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date

20 November 2003 (20.11.2003)

(10) International Publication Number

WO 2003/095647 A3

(51) International Patent Classification’: C12N 15/11,
A61K 48/00
(21) International Application Number:
PCT/IT2003/000273

(22) International Filing Date: 6 May 2003 (06.05.2003)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
RM2002A000253 8 May 2002 (08.05.2002) IT

(71) Applicant (for all designated States except US): UNIVER-
SITA DEGLI STUDI DI ROMA [IT/IT]; La Sapienza,

Piazzale Aldo Moro, 5, I-00185 Roma (IT).

(72) Inventors; and

(75) Inventors/Applicants (for US only): BOZZONI, Irene
[IT/IT]; Dipartimento di Genetica e Biologia Molecolare,
Universita Degli Studi di Roma- La Sapienza, Piazzale
Aldo Moro, 5, I-00185 Roma (IT). DE ANGELIS, Fer-
nanda, Gabriella [IT/IT]; Dipartamento di Genetica e
Biologia Molecolare, Universitd Degli Studi di Roma- La
Sapienza, Piazzale Aldo Moro, 5, I-00185 Roma (IT).

(74) Agents: CAPASSO, Olga et al.; De Simone & Partners

S.p.A., Via V. Bellini, 20, I-00198 Roma (IT).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP,KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD,
SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, 7ZW),
Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
EBuropean patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

—  with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(88) Date of publication of the international search report:
19 February 2004

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: CHIMERIC snRNA MOLECULES CARRYING ANTISENSE SEQUENCES AGAINST THE SPLICE JUNCTIONS
OF THE DYSTROPHIN GENE AND THEIR THERAPEUTIC APPLICATIONS

(57) Abstract: A gene is described that encodes for a snRNA modified such that it contains an antisense sequence complementary
to at least one of the two splice junctions at 5 and/or 3°of one of the exons encoding for a protein of therapeutic interest, whose
sequence should be skipped during the splicing process that converts the pre-mRNA to the mature mRNA. The gene is particularly
advantageous which it contain segments complementary to both splice junctions. If introduced into appropriate vectors, the gene is
useful in gene therapy, particularly in the treatment of Duchenne Muscular Dystrophies, dystrophic diseases.



INTERNATIONAL SEARCH REPORT lmernatio';plication No

PCT/IT 03/00273

A. CLASSIFICATION OF SUBJECT MATTER

IPC 7 C12N15/11 A61K48/00

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

B. FIELDS SEARCHED

IPC 7 CI2N

Minimum documentation searched (classification system followed by classification symbols)

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

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

WPI Data, EPO-Internal, BIOSIS, MEDLINE, SEQUENCE SEARCH

C. DOCUMENTS CONSIDERED TO BE RELEVANT

by modified Ul snRNAs"
J BIOL CHEM, ‘
vol. 275, no. 46,

35914-35919, XP002261981
cited in the appiication
abstract; figure 1
Y the whole document

17 November 2000 (2000-11-17), pages

Category ° | Citation of document, with indication, where appropriate, of tfie relevant passages Relevant to claim No.
X ~ GORMAN ET AL.: "Restoration of Correct 1-6,13,
Splicing of Thalassemic B-Globin Pre-mRNA 14

7-12,15,
16

Further documents are listed in the continuation of box C.

Patent family members are listed in annex,

° Special categories of cited documents :

*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
filing date

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

*O* 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

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited §9 understand the principle or theory underlying the
invention

*X* 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

*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~
_m%r]\ts, ﬁuch combination being obvious 1o a person skilled
in the art.

*&" document member of the same patent family

Dale of the actual completion of the international search

19 November 2003

Date of mailing of the international search report

12/12/2003

Name and mailing address of the ISA

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

Authorized officer

Moonen, P

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

page 1-of 3




INTERNATIONAL SEARCH REPORT InternatioNgpplication No
PCT/IT 03/00273

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category © | Citation of document, with indication,where appropriate, of the relevant passages Relevant to claim No.
Y M. MATSUO: "Duchenne and Becker Muscular 7-12,15,
Dystrophy: From Gene Diagnosis to 16
Molecular Therapy"
IUBMB LIFE,

vol. 53, no. 3, March 2002 (2002-03),
pages 147-152, XP009021242
Summary; Figure 1; Table 1

Y EP 1 191 097 A (LEIDS UNI MEDISCH CT) . 7-12,15,
27 March 2002 (2002-03-27) 16
claims 1-6
Y DEUTEKOM VAN J C T ET AL: 7-12,15,
"Antisense-induced exon skipping restores 16

dystrophin expression in DMD patient
derived muscle cells"

HUMAN MOLECULAR GENETICS, OXFORD
UNIVERSITY PRESS, SURREY, GB,

vol. 10, no. 15, 2001, pages 1547-1554,
XP002250908

ISSN: 0964-6906

the whole document

Y MANN C J ET AL: "ANTISENSE-INDUCED EXON 7-12,15,
SKIPPING AND SYNTHESIS OF DYSTROPHIN IN 16

THE MDX MOUSE"

PROCEEDINGS OF THE NATIONAL ACADEMY OF
SCIENCES OF USA, NATIONAL ACADEMY OF
SCIENCE. WASHINGTON, US,

vol. 98, no. 1,

2 January 2001 (2001-01-02), pages 42-47,
XP001160821

ISSN: 0027-8424

cited in the application

abstract

page 46-47

A SUTER D ET AL: "DOUBLE-TARGET ANTISENSE 1-16
U7 SNRNAS PROMOTE EFFICIENT SKIPPING OF AN
ABERRANT EXON IN THREE HUMAN
BETA-THALASSEMIC MUTATIONS"

HUMAN MOLECULAR GENETICS, OXFORD
UNIVERSITY PRESS, SURREY, GB,

vol. 8, December 1999 (1999-12), pages
2415-2423, XP000973208

ISSN: 0964-6906

cited in the appiication

the whole document

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

page 2 of 3



INTERNATIONAL SEARCH REPORT iternatiMBhopicaton No
PCT/IT 03/00273

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

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

P,X DE ANGELIS FERNANDA GABRIELLA ET AL: 1-16
"Chimeric snRNA molecules carrying
antisense sequences against the splice
junctions of exon 51 of the dystrophin
pre-mRNA induce exon skipping and
restoration of a dystrophin synthesis in
Delta 48-50 DMD cells."

PROCEEDINGS OF THE NATIONAL ACADEMY OF
SCIENCES OF THE UNITED STATES OF AMERICA.
UNITED STATES 9 JUL 2002,

vol. 99, no. 14, 9 July 2002 (2002-07-09),
pages 9456-9461, XP002261982

ISSN: 0027-8424

the whole document

P,X BRUN C ET AL: "U7 snRNAs induce 1-4
correction of mutated dystrophin pre-mRNA
by exon skipping."

CMLS CELLULAR AND MOLECULAR LIFE SCIENCES,
vol. 60, no. 3, March 2003 (2003-03),
pages 557-566, XP009021235

ISSN: 1420-682X

the whole document

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

page 3 of 3



INTERNATIONAL SEARCH REPORT

Information on patent family members

lnternatlmcation No
PCT/IT 03/00273

Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 1191097 A 27-03-2002 EP 1191097 Al 27-03-2002
AU 1106202 A 02~04-2002
CA 2423044 Al 28~-03-2002
EP 1320597 A2 25~-06-2003
WO 0224906 Al 28~-03-2002

Form PCT/ISA/210 {patent family annex) (July 1952)




	Abstract
	Bibliographic
	Search_Report

