Office de la Proprieté Canadian CA 2901928 C 2017/10/10

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 901 928
Findustie Canada Industry Ganada 1R BREVET GANALIEN
CANADIAN PATENT
13) G
(86) Date de depot PCT/PCT Filing Date: 2014/03/12 (51) Cl.Int./Int.Cl. CO/K 714/435 (2006.01)
(87) Date publication PCT/PCT Publication Date: 2014/10/09 | (72) Inventeurs/Inventors:
1 . BLEDSOE, MICHAEL, US;
(45) Date de délivrance/lssue Date: 2017/10/10 CANNING. PETER CONNOR. US:
(85) Entree phase nationale/National Entry: 2015/08/19 DEGUZMAN, MICHAEL, US:
(86) N° demande PCT/PCT Application No.: US 2014/024706 KNUDSEN, NICK, US;
o o VALENTA, IANINA, US
(87) N publication PCT/PCT Publication No.: 2014/165189 o
L (73) Proprietaires/Owners:
(30) Priorité/Priority: 2013/03/13 (US61/779,337) ELILILLY AND COMPANY US:

AMBRX, INC., US
(74) Agent: GOWLING WLG (CANADA) LLP

(54) Titre : POLYPEPTIDES DE LEPTINE CANINE MODIFIES
(54) Title: MODIFIED CANINE LEPTIN POLYPEPTIDES

(57) Abrégée/Abstract:

Modified canine leptin polypeptides and formulations and uses thereof, are provided including polyethylene glycol (PEG) modified
canine leptin polypeptides, wherein the PEG molety Is covalently attached to a para-acetyl-phenylalanine (pAF) residue of the
polypeptide, and related compositions and methods useful in treating companion animal obesity and other leptin-related disorders.

B
.
'
e
ok [ [ f
BTN .
N "'c‘-‘-.u:-:{\: e L~
Bo
.
.

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




014/165189 A3 11TV N 0 0 000 0

& (57) Abstract: Modified canine leptin polypeptides and for

WO

CA 02901928 2015-08-19

(19) World Intellectual Property
Organization

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

[nternational Bureau — . o
?:_f/)) (10) International Publication Number
(43) International Publication Date ...na-”/ WO 201 4 / 1 651 89 A3
9 October 2014 (09.10.2014) WIRPO I PCT
(51) International Patent Classification: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
CO7K 14/575 (2006.01) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
. o HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(21) International Application Number: KZ LA, LC, LK, LR, LS, LT, LU, LY, MA, MD. ME,
PCT/US2014/024706 MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(22) International Filillg Date: OM, PA, PE, PG, PH, PL, P1, QA» RO, RS, RU, RW, SA,
12 March 2014 (12.03.2014) SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
(25) Filing Language: English 7W.
(26) Publication Language: English (84) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of regional protection available). ARIPO (BW, GH,
61/779,337 13 March 2013 (13.03.2013) US GM, KE, LX, L5, MW, MZ, NA, RW, 5D, 5L, 54, 17,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
(71) Applicants: ELI LILLY AND COMPANY [US/US]; TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
Lilly Corporate Center, Indianapolis, Indiana 46285 (US). EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
AMBRX, INC. [US/US]; 10975 North Torrey Pines Road, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
La Jolla, California 92037 (US). TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
(72) Inventors: BLEDSOE, Michael; 5483 Bloch Street, San i, ML, ME, N5, SN, 11, 1G)
Diego, Califormia 92122 (US). CANNING, Peter Connor; Declarations under Rule 4.17:
¢/o Eli Lilly and Company, P.O. Box 6288, Indianapolis, . , .
Indiana 46206-6288 (US). DEGUZMAN, Michael; c/o az tg)nf%;flc; agt}s;;;)t)zﬂement ‘0 apply jor and be granted a
Ambrx, Inc., 10975 North Torrey Pines Road, La Jolla, P '
California 92037 (US). KNUDSEN, Nick; c¢/o Ambrx, Published:
Inc., 10975 North Torrey Pmes Road, La Jolla, California . .
92037 (US). VALENTA, Ianina; c/o Ambrx, Inc., 10975 with international search report (Art. 21(3))
North Torrey Pines Road, La Jolla, California 92037 (US). —  before the expiration of the time limit for amending the
. . claims and to be republished in the event of receipt of
(74) Agents: MEYER, Mercedes K. ct f‘ill.; Drinker Blddle & amendments (Rule 48.2(h))
Reath LLP, 1500 K Street, N.W., Suite 1100, Washington,
District of Columbia 20005 (US). —  with sequence listing part of description (Rule 5.2(a))
(81) Designated States (unless otherwise indicated, for every (88) Date of publication of the international search report:

kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(534) Title: MODIFIED CANINE LEPTIN POLYPEPTIDES

27 November 2014

'mulations and uses thereof, are provided mcluding polyethylene glycol

(PEG) modified canine leptin polypeptides, wherein the PEG moiety 1s covalently attached to a para-acetyl-phenylalanine (pAF)

lated disorders.

residue of the polypeptide, and related compositions and methods useful 1n treating companion animal obesity and other leptin-re -



10

|5

20

25

CA 02901928 2016-12-19

-

MODIFIED CANINE LEPTIN POLYPEPTIDES

REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Application No.

61/779,337, filed March 13, 2013,

SEQUENCI LISTING

The mstant application contains a Sequence Listing which has been submitted

electronically m ASCH format.

The present invention relates to a polyethylene glycol (PEG) moditied canine
leptin polypeptide and related compositions and methods useful in treating companion
animal obesity and other leptin-related disorders.

Leptin is a neurchormone that acts in the hypothalamus to regulate energy balance
and food intake. Much has been written about the problems associated with leptin and its
receptor for humans (US2012/0149,636), but companion animals also suffer from leptin-
related disorders. Of particular note are companion animals, such as canines, which
expericnce leptin-disorders, such as obesity. While administering ¢xogenous leptin as a
therapy is known in humans, it is hampered by several problems, not the least of which is
the fatlure to .pz‘ovide long lasting effect, Thus, efforts to find better alternatives are
ongoing and these efforts include finding safer, longer lasting, and more potent
compounds for humans as well as companion animals.

The present invention provides a compound comprising a polypeptide of SEQ 1D

NO: | and a polyethylene glycol (PEG) moiety, wherein the PEG moiety is covalently

attached to a para-acctyl-phenylalanine (pATl’) residue of the polypeptide of SEQ D NO:1.
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The present invention also provides a method of treating obesity in companion
animals comprising administering to an animal in need thereof an effective amount of a
compound according to the present invention.

The present invention also provides a method of preventing obesity in companion
animals comprising administering to an animal in need thereof an effective amount of a
compound according to the present imvention.

The present invention also provides a compound according to the present
invention for use in therapy.

The present invention also provides a compound according to the present
imvention for use in the treatment of obesity.

The present invention also provides a compound according to the present
invention for use in the perevention of obesity.

The present invention also provides a composition comprising the compound
according to the present invention and one or more carriers, diluents or excipients.

The amino acid sequence of the polypeptide is:

MVPIRKVQODD TKTLIKTIVA RINDISHTQS VSSKQRVAGL DFIPGLQPVI, 50
SLSRMDOTLA IYQOILNSLH SRNVVQISND LENLRDLLHL LASSKSCPLP 100

RARGLETFES LXaaGVLEASLY STEVVALNRL QAALQDMLRR LDLSPGC 147
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wherein Xaa 1s para-acetyl-phenylalanine (pAF) (SEQ ID NO:1).

An example of a DNA molecule that encodes the amino acid sequence of SEQ ID

NO:1 1s:

atg
aaqg
gtc
ctg
atc
caa

Cta
gaa

Lcc

gac

gtt
act
tCg
caa
tac
atc
gcc
acqg
acc

atg

cca att cga aag

atc
CLCg
CCg
cag
tCg
tca
ttt
gaa

ctTtL

gtg
aaa
gta
caa
aac
agc
gaa

gtc

cgc

gcg
caa

Ctg

altC

cgt

CcgcC
cgt
tct
ctt
ctt
tca
ttg
gcc

CcCtg

gtt
atc
gtg
ctg
aac
dgag
tgc
taqg
ctg

gat

caa
aac
gct
agc
tct
aac
CCY

ggt

aAacC

ctcC

gat
att

tta

cCg

acg
tCg
gat
gac
tct

gac

gaa

cag

ggt

aag
cat
Lttt
caa

cgc

ctg.

gca

gcgd

gcc

tgc

ACd

ACC

gca

ctg
cag
cca
ctg
gtg
cat
ggc
ctt
CttT

atc
tca
999
gCccC
gtg
ctg
ctt
tat

Cdadd

(SEQ ID NO:2).

As a result of processing, the first methionine may be cleaved and therefore not
present in the mature polypeptide, resulting in a mixture of SEQ ID NO 1 with and
without the first methionine cleaved. Preferrably, the final mixture contains less than ten
(10) percent or less than five (5) percent of SEQ ID NO 1, wherein the first methionine 1s
cleaved. Most preferably, the final mixture contains 2 percent or less of SEQ 1D NO 1,
wherein the first methionine is cleaved.

Non naturally occurring amino acids are known in the art. One particular non-
naturally occurring amino acid 1s known as para-acetyl-phenylalanine (pAk). The
polypeptides of the invention can be generated in vivo using modified tRNA and tRNA
synthetases to incorporate pAF in response to an amber stop codon in the gene encoding
the polypeptide as described in US2012/0149,636. An expression plasmid or vector that
directs the expression of the polypeptide of SEQ ID NO:1 i1s transfected into a moditied £.
coli K-12 W3110 strain. The E. coli K-12 host strain 1s a W3110 derivative which 1s
modified to contain the plasmid containing a DNA sequence with an amber stop codon
(TAG) at the site where the pAF is incorporated, Xaa at position 112 of SEQ ID NO:1.
The plasmid also contains genes for a modified tyrosyl tRNA and aminoacyl-tRNA
synthetase (aa-RS) pair derived from Methanococcus jannaschit DSM 2661 (MjTyrCUA
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tRNA and Tyr-RS). This pair is modified and genetically selected to incorporate pAF 1n

response to the amber stop codon.

PEG moieties used in the present invention have average molecular weights
between 1 kDa and 100 kDa, or between 1 kDa and 50 kDa, or between 20 kDa and 50
kDa. A preferred PEG moiety has a molecular weight of about 20 kDa. Another
preferred PEG moiety has a molecular weight of about 30 kDa. Yet another preferred
PEG moiety has a molecular weight of about 40 kDa. PEG is used to encompass both
linear and branched polymers. Most PEGs are commercially available. Preferably the
PEG is a 30 kDa PEG (o-Methyl-o-amimooxyethylcarbamyl, polyoxyethylene.

Animal refers to companion animals such as dogs and cats.

The compounds of the invention are useful in treating a companion animal having
a disorder modulated by leptin. Such disorders include obesity and obesity-induced or
obesity-related disorders. Obesity is a condition in which there 1s an excess of adipose
tissue in proportion to lean tissue. Treatment of obesity and obesity-induced or obesity-
related disorders refers to the administration of the compound of the present invention to
reduce food intake, to preferentially reduce the amount of adipose tissue, and reduce body
weight of an obese companion animal. One outcome of treatment may be reducing the
body weight of an obese companion animal relative to that animal’s body weight before
the administration of the compounds of the present invention. The treatment may suitably
result in a reduction in food or calorie intake by the animal, including a reduction in total
food intake, and in weight reduction inanimals in need thereof. Prevention of obesity and
obesity-related disorders refers to the administration of the polypeptides of the present
invention to reduce food intake, to reduce body weight, or to maintain the body weight of
a animal at risk of obesity. Another outcome of prevention may be preventing body
weight regain of body weight previously lost as a result of diet, exercise, or
pharmacotherapy. Another outcome of prevention may be preventing obesity from
occurring if the treatment 1s administered prior to the onset of obesity m a antmal at risk
of obesity.

The compounds of the present invention may be combined with, or employ, one
or more other active ingredients in therapies for, and for treating, an animal who has a

disorder modulated by canin leptin.
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A compound of the present invention can be incorporated into a composition
suitable for administration to an animal. Such compositons are designed to be appropriate
for the selected mode of administration, and acceptable diluents, carrier, and/or excipients
such as dispersing agents, buffers, surfactants, preservatives, solubilizing agents,
isotonicity agents, stabilizing agents and the like are used as appropnate. Said
composilions can be designed in accordance with conventional techniques disclosed 1n,

e.., Remington, The Science and Practice of Pharmacy, 19" Edition, Gennaro, Ed.,

Mack Publishing Co., Easton, PA 1995 which provides a compendium of formulation
techniques as are generally known to practitioners. Suitable carriers for compositions
include any material which, when combined with a compound of the mvention, retains
the compound’s activity and 1s non-reactive with the amimal’s immune system. A
composition of the present Invention comprises a compound and one or more
pharmaceutically acceptable carriers, diluents or excipients.

: A composition comprising a compound of the present invention can be
administered to a animal at risk for or exhibiting diseases or disorders as described herein
using standard administration techniques. A composition of the nvention contains an
effective amount of a compound of the invention. An effective amount refers to an
amount (at dosages and for periods of time and for the means of administration) to
achieve the desired therapeutic result. An effective amount of the compound may vary
according to factors such as the disease state, age, sex, and weight of the animal , and the
ability of the compound to elicit a desired response n the animal. An effective amount 1s
also one 1n which any toxic or detrimental effect of the compound, are outweighed by the
therapeutically beneficial effects. An effective amount can be approximately 2% of the
animal’s initial bodyweight per week until the animal achieves the desired bodyweight as
determined by the veterinarian and client. An effective amount/dose can be between
about 0.1 to about 10 mg/kg weight of the animal per week, administered for example by

subcutaneous injection. An effective amount/dose can be 1 mg/kg administered by SC

Injection once per week.
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Example 1]

The polypeptide of SEQ ID NO:1 i1s obtained essentially as described 1n
US2012/0149,636. The polypeptide of SEQ ID NO:1 1s formulated to 4mg/mL i 20mM
Tris pH 4.0; 2 M urea; and 50 mM methionine. To this formulated polypeptide, 30K
PEG (o-Methyl-w-amimooxyethylcarbamyl, polyoxyethylene, Sunbright ME-300CA,
NOF, Japan) 1s added tat a 10:1 PEG (o polypeptide molar ratio. The polypeptide and
PEG are mixed gently and conjugation 1s allowed to proceed for 48-72 hours at 28°C.
The PEGylated polypeptide 1s then purified by routine cation exchange chromatography
and formulated to Img/ML in PBS (phosphate buffered saline) 7.4 with 4% trehalose.
This process results in a mixture which contains between 1-2% of SEQ ID NO: 1,

wherein the first methionine i1s cleaved oftt.

In vitro Biological data
HEK 293 cells are stably transfected with both the luciferase reporter gene under

control of a STAT3 response element and the OB-Rb (leptin receptor), which is expressed
on the cell surface. Leptin binds to the leptin receptor and activates STAT3 homodimers

and STAT3/STATI1 heterodimers, which interact and bind with the STAT3 sequence

response element. This interaction drives expression of the luciferase gene and stimulates
cells to produce luminescence. The amount of luminescence is proportional to the activity of

the compound. The biological activity 1s based on the EC50 of a 4-PL sigmoidal curve.

DAY ONE

Cells are seeded into a 96-well plate at 20,000 cells/well and placed in a 37°C, 5%
CO2 incubator for 24-30 hours.

DAY TWO

The starting concentration for wild type (WT) canine leptin and the PEGylated
polypeptide of Example 11s 1200 ng/mL. From that, 400 ul. volume 1s taken from each
sample and 4x serial dilutions are made across the rows of the dilution block. First, 300

ul/well of assay medium i1s added to Col 2-11. Then 100 uL. 1s transferred from Col 1 to
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Col 2, mixed carefully and slowly (without bubbling) 8-10 times, and then continued
transferring 100 ul. from Col 2 to Col 3 and repeating until reaching Col 11. Leave Col
12 as un-stimulated control well. Cells are then stimulated with the serial dilutions of the
wild type (WT) canine leptin and the PEGylated polypeptide of Example 1. The cells are
taken out of the incubator and the medium is carefully aspirated from each well. Then
100ul/well of the serially diluted WT and PEGylated polypeptide is transferred from the
deep-well dilution block to the cells in the 96-well assay plates. Duplicate samples are
then created for WT and PEGylated polypeptide tested horizontally across the next
available row. Plates are incubated in a 37°C, 5% CO, incubator for 16-18 hours. The

plate format with final concentrations in ng/mL 1s shown below.

(ng/ml] 1 2 3 4 5 6 7 8 9 | 10 11 12
WT 1200 | 300 75 19 | 468 | 1.17 | 0.29 | 0.073 | 0.018 | 0.0046 0.0011 O

cLeptin
WT 1200 | 300 75 19 [ 468 | 1.17 |} 0.29 | 0.0/3 | 0.018 | 0.0046 0.0011 0

cLeptin

Example | 1200 | 300 75 19 | 468 | 1.17 | 0.29 | 0.073 | 0.018 | 0.0046 0.0011 0
1

Example | 1200 { 300 75 19 | 468 { 1.17 { 0.29 | 0.073 | 0.018 | 0.0046 0.0011 O
1

DAY THREE

On day three, a substrate 1s prepared and added to the cells and they are then
measured by a Luminometer. Approximately 1-2 hours before the plate 1s read, one set of
Steady-Glo (Promega) reagents is thawed including: one vial of Steady-Glo lyophilized
Luciferase Assay Substrate and one vial of Steady-Glo Luciverase Assay buffer per assay
plate at room temperature. The entire contents of the luciverase assay buffer (~10.5mL)
are pipetted into the lyophilized luciferase substrate. 100ul/well of the reconstituted

luciferase substrate 1s added to each well of the assay plate and the assay plate is covered

with aluminum foil and incubated at room temperature for 45-60 minutes on a plate
shaker set at 450 to 600 rpm. The plate is then read on a Tecan GEN1osPRO plate reader
with mtegration time set to 250 msec. The data 1s then entered into Excel and an EC50
determination on SigmaPlot Application is carried out and the fold loss activity relative to
the WT Leptin and percent relative potency determinations are also carried out. Fold loss

activity relative to wild type canine leptin is determined to be the [EC50 of the sample]



CA 02901928 2015-08-19

WO 2014/165189 PCT/US2014/024706

_8-

divided by the [EC50 of wild type leptin]; the % relative potency of leptin proteins to
reference standard 1s calculated by dividing the EC50 of reference standard by the EC50
values of leptin proteins and multiplying by 100. For instance, the % Relative Potency is
calculated as the [EC50 of referenced standard] divided by the [EC50 of the sample] x

5 100. The following table shows WT and PEGylated polypeptide of Example 1 analyzed

using these methods.

Table 1

Molecule Exp. 1 Exp. 2 AVG
(EC50) (EC50) ECS0

WT Canine 1504 1954 1729
Leptin
(Ray Biotech)

WT Human 2052 3589 2820
Leptin
(Ambrx)

el s e s

The results show that the PEGylated polypeptide of Example lis active in vitro.
10

In vivo Biological data
The objective of this study 1s to evaluate the impact of the PEGylated polypeptide

of Example 1 upon bodyweight, body composition, and feeding behavior in obese male
and female dogs. The PEGylated polypeptide of Example 1 formulated at 5.1 mg/ml in
15  phosphate buftfered saline with a pH of 7.4 and 4% (w/v) trehalose.
Eighteen (18) dogs all over one (1) year old are used: nine (9) intact male and nine
(9) intact female beagles. The dogs are obese, weighing approximately 12 to 18 kg (26.4
to 39.6 Ibs). During the first four weeks of the acclimation period, (or until the desired
starting weight 1s achieved), dogs are fed a laboratory a high fat (approx. 45%) dry food
20  that meets or exceeds the nutritional requirements for maintenance and health. All dogs
are fed ad libitum during this portion of the acclimation period to facilitate weight gain.
During the last two weeks of the acclimation period and for the remainder ot the study, all

dogs are fed a commercial normal fat (approx. 12%) dry dog food, in order to reduce



CA 02901928 2015-08-19

WO 2014/165189 PCT/US2014/024706

10

15

20

0.

endogenous leptin levels and restore leptin sensitivity. Dogs in treatment groups 1 and 2
continue to be provided with food ad /ibitum throughout the remainder of the study.
Animals in treatment group 3 are fed twice per day according to the label instructions for
the diet. Animals are allowed ad libitum access to water via bowls or an automatic
watering system contained in each cage. No other concomitant medications are
administered during the course of the study.

This study 1s conducted as a randomized block destgn within each gender. Dogs
are randomly assigned to pens. Animals are blocked by baseline (Day -14) bodyweights
within each gender. There are three blocks with three males and three blocks with three
females. Block one of males consist of the 3 males with lowest bodyweights and block
one of females will consist of the 3 females with lowest bodyweights. The second blocks
within each gender consist of the 3 males and 3 females with the next lowest
bodyweights. The final block within each gender contains the 3 males and 3 females with
the highest bodyweights.

The following table displays the treatments, dose regimens, and numbers of

animals employed.

Table 2
Treatment Dose Regimen | # of Animals

1) Negative Controls treated with SIDx5 Q7 Days 6 animals
sterile saline, fed ad libitunt (3M/3F)

2) Treated with compound of SIDx5 Q7 Days 6 animals
Example 1 — 1 mg/kg, fed ad libitum (3M/3F)
3) Treated with compound of SIDx5 Q7 Days 6 animals
Example 1 — 1 mg/kg, fed twice daily (3M/3F)

Animals are divided into two gender groups of nine animals. Within each gender
group, animals are ranked lowest to highest based on Day -14 bodyweights. Animals in
each gender group are divided into blocks of three animals based on increasing baseline
bodyweights. Animals are randomly assigned to pen locations using a randomization

table provided by the sponsor.
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The control and treated groups are administered via subcutaneous injection on
Days 0, 7, 14, 21, 28. Serum samples (approximately 2-3 ml) are obtained prior to
enrollment in the study on Day -14 prior to switching the animals to the low fat ration in
order to acclimate the dogs to the bleeding procedure and to establish baseline

endogenous leptin levels. The following table provides the circulating leptin level at days

-14 and -1.

Table 3
Treatment/Feeding Regimen Day -14 Day -1
|Leptin] |Leptin]
1) Negative Controls treated with 9.9 ng/ml 3.4 ng/ml
sterile saline, fed ad libitum
2) Treated with compound of 10.7 ng/ml 3.7 ng/ml)
Example 1 — 1 mg/kg, fed ad libitum
3) Treated with compound of 7.6 ng/ml 3.8 ng/ml
Example 1 — 1 mg/kg, fed twice daily

Animals 1n all three treatment groups are subjected to DEXA (dual energy x-ray
absorptiometry) scans on Day -1, Day 21 and Day 42 (the final study day) to determine
the percentages of lean versus adipose tissue.

Daily feed consumption are recorded for animals enrolled in treatment groups 1
and 2 on Days -7 through 42 at approximately the same time each.

Animals 1n all treatment groups are videotaped 24 hours per day starting on Day -
7 and continuing through the end of the study to observe feeding behavior including
number of meals per day and average duration of feeding per meal.

The primary endpoint will be change in weekly individual animal bodyweights
over the course of the study, and these will be summarized and compared to treatment
groups. Secondary endpoints will be:

1} Body Composition: Results of individual animal DEXA scans including the
percentages of lean and adipose tissue will be summarized over the course of the study;

and
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2) Feed Consumption/Feeding Behavior: Average daily feed consumption for
mmdividual animals in Treatments 1 and 2 will be summarized for each animal.

Videotapes recording the feeding behavior of individual animals will be observed
to determine the number of meals and duration of meals each animal consumes prior to
the initiation of treatment and following the mitiation of treatment.

Results of the impact on body weights are provided in the following table.

Table 4
Group Weight Loss (kg)
Group 1 - control 0.2 (1.3%)
Group 2 - treated 2.2 (16.1%)"
Group 3- treated 2.1 (14.9%)"

A5=0.001; ®p=0.002.
These results indicate that the groups treated with compound of Example 1 lost more

welght as compared to the control group.

The impact on body composition is provided in the following table

Table 5

Group BCS DEXA DEXA

Fat Lean

Group 1- 6.8/6.8 -8.1% +3.1%
control

Group 2- |  6.8/5.0% -40.2%" -3.7%
treated

Group 3- | 7.2/5.5° -36.6" -1.7%
treated

4p=0.006; "p=0.049; “p=0.022; "p=0.038.
These results mdicate that the groups treated with compound of Example | had a

reduction 1in body condition scores associated with a preferential decrease in the
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percentage of adipose tissue and no significant impact on the percentage of tissue as

compared to the control group.

The impact on feed consumption and behavior 1s provided 1n the following table.

5
Table 6
Group Feed Avg. Meals/Day Avg.
Consumed Feeding
(gm) Time/Day
Group 1 257.6 5/4 24/20
Group 2 157.4 5/4 23/15
Group 3 184.9 5/4 32/19

These results indicate that the groups treated with compound of Example consumed less
food as compared to the control group and the reduction in food intake was associated

10 with reduced time spent eating as opposed to the number of meals consumed per day.
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CLAIMS:
1. A compound comprising a polypeptide of SEQ ID NO: 1 and a
polyethylene glycol (PEG) moiety, wherein the PEG moiety is covalently attached to

a para-acetyl-phenylalanine (pAF) located at residue 112 of the polypeptide of SEQ
1D NO: 1.

2. The compound of claim 1, wherein said PEG moiety has a molecular
weight of about 30 kDa.
3. The compound of claim 2, wherein said PEG moiety is a-methyl-o-

amimooxyethylcarbamyl, polyoxyethylene.

4, The use of the compound of any one of claims 1 to 3 for the

preparation of a medicament for the treatment of obesity in a companion animal.

5. The use of the compound of any one of claims 1 to 3 for the

preparation of a medicament for the prevention of obesity in a companion animal.

6. A compound of any one of claims 1-3 for use in treating obesity in an
animal.

7. A compound of any one of claims 1-3 for use in preventing obesity in
an animal.

8. A composition comprising the compound of any one of claims 1-3 and

one or more carriers, diluents or excipients.

9. A use of the composition of claim 8 for the preparation of a

medicament for the treatment of obesity in a companion animal.
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10. A use of the composition of claim 8 for the preparation of a

medicament for the prevention of obesity in a companion animal.

11.  The use of the compound of claim 4 or 5 or the use of the composition

of claim 9 or 10, wherein the companion animal is a canine.

12. The use of the compound of claims 1 to 3 for the treatment of obesity

in a companion animal.

13. The use of the compound of any one of claims 1 to 3 for the

prevention of obesity in a companion animal.

14. A use of the composition of claim 8 for the treatment of obesity in a

companion animal.

15. A use of the composition of claim 8 for the prevention of obesity in a

companion animal.

16. The use of the compound of any one of claims 12 or 13, wherein the

companion animal 1s a canine.

17.  The use of claim 14 or 15 wherein the companion animal 1s a canine.
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