rcr

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

N

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6.

CO7K 14/605, A61K 38/26, GOIN 33/68 | Al

(11) International Publication Number:

(43) International Publication Date:

WO 98/03547 |

29 January 1998 (29.01.98)

(21) International Application Number: PCT/CA97/00521

(22) International Filing Date: 18 July 1997 (18.07.97)

(30) Priority Data:

08/683,890 19 July 1996 (19.07.96) uUs

(71) Applicants (for all designated States except US): 1149336
ONTARIO INC. [CA/CA}; 19 Fernwood Road, Toronto,
Ontario M6B 3G3 (CA). ALLELIX BIOPHARMACEUTI-
CALS INC. [CA/CA]; 6850 Goreway Drive, Mississauga,
Ontario L4V 1V7 (CA).

(72) Inventors; and

(75) Inventors/Applicants (for US only): DRUCKER, Daniel, J.
[CA/CA]; 19 Fernwood Road, Toronto, Ontario M6B 3G3
(CA). CRIVICI, Anna, E. [CA/CA]; 64 Havelock Street,
Toronto, Ontario M6H 3B5 (CA). SUMNER-SMITH, Mar-
tin [CA/CA); 110 Kingsview Drive, Bolton, Ontario L7E
3V4 (CA).

(74) Agent: AITKEN, David, W.; Osler, Hoskin & Harcourt, Suite
1500, 50 O’Connor Street, Ottawa, Ontario K1P 6L2 (CA).

(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE,
GH, HU, 1L, 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, T™M, TR,
TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO patent (GH,
KE, LS, MW, SD, SZ, UG, ZW), Eurasian patent (AM, AZ,
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE,
CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL,
PT, SE), OAPI patent (BF, BJ, CF, CG, Cl, CM, GA, GN,
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 the receipt of
amendments.

(54) Title: ANTAGONISTS OF INTESTINOTROPHIC GLP-2 PEPTIDES

(57) Abstract

Antagonists of glucagon-like peptide 2 have been identified. Their effects on the growth of gastrointestinal tissue are described. Its
formulation as a pharmaceutical, and its therapeutic and related uses in treating bowel tissue, are described. Also described are methods of

identifying antagonists of glucagon-like peptide 2.

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ)
BR
BY

CF
CG
CH
ClI
™M
CN
Cu
Cz
DE
DK
EE

Codes used to identify States party to the PCT on the front pages of pamphlets 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'Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

DOC KET

_ ARM

KR
KZ
LC
LI

LK
LR

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Israel

Iceland

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
T
UA
UG
uUs
Uz
VN
YU
W

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

‘Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

10

15

20

25

30

35

DOCKET
A L M

A R

ANTAGONISTS OF INTESTINOTROPHIC GLP-2 PEPTIDES

1. FIELD OF THE INVENTION

This invention relates to glucagon-related peptides

which are functional antagonists of glucagon-like peptides-2,
and to their use therapeutically to counter hyperplasia or

induce hypoplasia particularly in intestinal tissue.

IT7. BACKGROUND TO_THE INVENTION

Expression of the glucagon gene yields a tissue-

determined variety of peptide products that are processed
from the 160 residue proglucagon product. The organization
of these peptides within the proglucagon precursor was
elucidated by the molecular cloning of preproglucagon cDNAs
from the anglerfish, rat, hamster and bovine pancreas. These
analyses revealed that preproglucagon contains not only the
sequence of glucagon and glicentin, but alsoc two additional
glucagon-like peptides (GLP-1 and GLP-2) separated from
glucagon and each other by two spacer or intervening peptides
(IP-I and IP-II). These peptides are flanked by pairs of
basic amino acids, characteristic of classic prohormone
cleavage sites, suggesting they might be liberated after
posttranslational processing of proglucagon (Drucker,
Pancreas, 1990, 5(4):484). BAnalysis of the peptides
liberated from proglucagon in the pancreatic islets of
Langerhans, for instance, suggests the primary pancreatic
peptide liberated 1is the 29-mer glucagon, whereas glicentin,
oxyntomodulin, IP-II and the glucagon-like peptides are more
prevalent in the small and large intestines. This
demcnstration that the glucagon-like peptides are found in
the intestine has prompted research into the precise
structure and putative function(s) of these newly discovered
gut peptides. Most studies have focussed on GLP-1, because
several lines of evidence suggested that GLP-1 may be an
important new regulatory peptide. Indeed, it has been
determined that GLP-1 is the most potent known peptidergic

stimulus for insulin release, an action mediated in a
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glucose-dependent manner through interaction with receptors
on pancreatic 8 cells. GLP-1 and its derivatives are in
development for use in the treatment of diabetics.
With respect to the biological role of GLP-2, co-pending
5 U.S. Application Serial No. 08/422,540 (PCT Pukl. No. WO
96/32414), incorporated in its entirety herein by reference,
discloses that mammalian GLP-2 acts as a trophic agent, to
promote growth of intestinal tissue. The effect of GLP-2 is
marked particularly by increased growth of the small
10 intestine. Furthermore, co-pending U.S. Application Serial
No. 08/631,273 and PCT Application No. PCT/CA 97/00252, both
of which are incorporated in its entirety herein by
reference, disclose that analogs of vertebrate GLP-2 can have
enhanced intestinotrophic activity.
15
II7. SUMMARY OF THE INVENTION

It has now been discovered that alteration of GLP-2
peptide structure can yield peptides capable of inhibiting
the intestinotrophic activity of GLP-2. More particularly,

20 and according to one aspect of the invention, there are
provided antagonists comprising an amino acid sequence
corresponding to that of a first reference mammalian GLP-2
which has been mutated so that from one to four of any of the
first four N-terminal residues are deleted. 1In another

25 aspect of the invention, the antagonists correspond to a-
reference mammalian GLP-2 that has been mutated so that at
least one amino acid selected from the amino acid positions
corresponding to the aminc acid positions of human GLP-2 at
Asp*®, Phe?, Thr**, Thr’’ and Asp®® is substituted with an amino

30 acid which does not naturally occur at that position in the
reference GLP-2. 1In another aspect of the invention,
position Ala‘ is substituted with an amino acid selected from
the group consisting of Leu, Cys, Glu, Arg, Trp, and PO,-Tyr-‘.
In yet another aspect of the invention, the antagonist

35 corresponds to a polypeptide with any combination of the
above substitutions and deletions mutated relative to the

reference mammalian GLP-2.
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Also provided as an aspect of the invention are methods
of producing and identifying GLP-2 antagonists.

For use in medical or veterinary treatment, there is
further provided by the present invention a pharmaceutical or
veterinary composition comprising an amount of a GLP-2
antagonist effective to antagonize GLP-2 activity in vivo,
and a pharmaceutically or veterinarily acceptable carrier.

The GLP-2 antagonist activity of the present GLP-2
antagonists is manifest in vivo as a reduction in the mass of
small bowel tissue or as an ability to inhibit the
intestinotrophic activity of GLP-2 or intestinotrophic
analogs thereof. Accordingly, there is provided, in another
aspect of the invention, a method for reducing the mass or
suppressing the proliferation of small bowel tissue in a
subject, including an animal or a human, which comprises the
step of delivering to that subject an amount of a GLP-2
antagonist of the invention effective to cause a reduction in
the mass of small bowel tissue.

Subjects for whom such treatment would be useful include
those suffering from hyperplastic conditions of the small
intestine, for example, as a result of GLP-2 overdose or of
GLP-2 overproducing tumors, and conditions wherein
prophylactic inducement of small bowel hypoplasia would be
useful, for example, in the treatment of clinical obesity as
a non-surgical alternative to resection of the small

intestine.

IV. DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to therapeutic and related

uses of a novel class of GLP-2 antagonists, particularly for
decreasing the growth rate of gastrointestinal tissue, mos:
particularly small bowel. The bioclogical effect of the
present GLP-2 antagonists manifests as a decrease in small
bowel weight, relative to a mock treated control or as an
ability to inhibit the intestinotrophic activity of GLP-2 o

an intestinotrophic analog of GLP-2, relative to a control
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