-1- NOVEL COVPOUNDS AND THEI R EFFECTS ON FEEDI NG BEHAVI OUR 1. FI ELD OF THE
| NVENTI ON 5This application relates to the use of agents to control

appet i t e,wbeetioag473f ood i nt ake, energy expenditure and CQr&HB2011/000HRE,
particularly in the field of obesity. 2. BACKGROUND OF THE | NVENTI ON
According to the National Health and Nutrition Exam nation Survey (NHANES
11, 1988 10 to 1994), between one third and one half of nen and wonen in
the United States are overweight. In tlhe United Stat es, sSixty percent of
men and fifty p e either
over wei ght ﬁﬁ@&eﬁmﬁwﬁﬁmﬁﬁmﬁgﬁ%ﬁ @N @W@F in the
United States are overwei ght or ﬁ%ﬁéﬁg cause of obesity is conplex
and rmulti-factorial. Increasing suggests that obesity is not a
sinpl e problem of self-control but is a conplex disorder involving appetite
regul atign r In addition, obesity is associated with a
vari ety gf Fggg'gq?lﬂg%%Eassom at(ZIEIn wth i ncreased norbidity and nortality in
a popsil aThisrepphdatibo ugitet foche bseodfagynioto abasl dppeiite, feedingebodirtakee! y

est abl i shed, genetic, bol jc, bi och cal ul.tural and psychosoci al
factors SPEEHEIReadEde oy Eag?ﬁ“’ri%eparﬁ‘ﬂl %]é’n‘&rt%? 8§8£g ffsiﬁyhas been descri bed
as a condition in which excess body fat puts an individual at a health

risk. There is strong evidence that obesity is associated with increased
nor bi di t 3. BACKOGRQUNDYOFIIBBANYENEKONsuch as cardi ovascul ar di sease ri sk

body. MRS ePHHRE t e oAt A N EER A Rl TR Mg 19 27

per cemt td“D99ﬂ§iEUéth%nfoh€tH1tdeﬁdene¢1@Ifdfﬁﬁndh@%ﬁx%nﬁ@ﬂlef[ﬁﬂﬁh&atesﬁdié a seven
percent increase in the risk of cardiac di sease for mal es, for each poi nt

of a BM oywresieht InHbmUpitedStateaesinty netantah man agg fi ftynenemsggentof wasgen, 947: 305,
2002; Magsl 6o oP%o EQler dre REF %lgh;i%x oﬁgng)m add}n&fiq'léﬂgeﬁem&nsgeeoﬂ S

subst ant I 51 Zevi dence {hat wei g i n obese persadns
children in the United States are overweight or obese.

15 The cause of obesity is complex and multi-factorial. Increasing evidence suggests that
obesity is not a simple problem of self-control but is a complex disorder involving appetite
regulation and energy metabolism. In addition, obesity is associated with a variety of
conditions associated with increased morbidity and mortality in a population. Although
the etiology of obesity is not definitively established, genetic, metabolic, biochemical,

20  cultural and psychosocial factors are believed to contribute. In general, obesity has been

described as a condition in which excess body fat puts an individual at a health risk.

There is strong evidence that obesity is associated with increased morbidity and mortality.
Disease risk, such as cardiovascular disease risk and type 2 diabetes disease risk, increases
25  independently with increased body mass index (BMI). Indeed, this risk has been
quantified as a five percent increase in the risk of cardiac disease for females, and a seven
percent increase in the risk of cardiac disease for males, for each point of a BMI greater
than 24.9 (see Kenchaiah et al., N. Engl. J. Med. 347:305, 2002; Massie, N. Engl. J. Med.
347:358,2002). In addition, there is substantial evidence that weight loss in obese persons
30  reduces important disease risk factors. Even a small weight loss, such as 10% of the initial
body weight in both overweight and obese adults has been associated with a decrease in

risk factors such as hypertension, hyperlipidemia, and hyperglycemia.



30reduces inportant disease risk factors. Even a small weight |oss, such as
10% of the initial body weight in both overwei ght and obese adults has been
associ at HORPtIN9247decrease in risk factors such as hypePC&fH261/000110
hyperli pi dem a, and hyperglycem a. -2- Although diet and exercise provide
a sinple process to decrease wei ght gain, overweight and obese individuals
of ten cannot sufficiently control the factors to effectively | ose weight.
Phar macot herapy i s avail abl e; several Swight |oss drugs have been approved
by 5 the Food and Drug Adm nistration that can be used as part of a
conprehensi ve wei ght | oss program However, many of these drugs have

seri ous adthengledist arl exkfoetpsovidthe sinlpdsprocety asdaceeasevbiptisgdiavwsefvediglad, and

the patient js at, hi risk for ohesity related rbidity or rtality,
wer ght | udohsie Gyt Ghersnionoin ety b aierad phrRbIow b
clinical '%ig?ﬁ.VPBé’mB@&ﬁér%y% is?gﬂ‘l?a\b?é; seveRASR t%wﬁfg%ﬁafé@eep'tagpr—o%éﬁy and

suitable for use in onl l'tmted nunbtla of patients. S not” only
obeseS5sulheldod al ®rug ddntinistrame theicghbe uRdapipart wf § bompiehbitsiwe wiglt lodse

recommended ran for exanple, in the upper part of the r nded range,
ray W oh TR LR Y Re MR kte drbes T8V P AL oBy ueras 1 He W RERF et gt
Thus, a Reedive BMJIS hh@ faReERhe tﬂefiﬁﬁexﬁa@atﬂﬁ%m&dfo% eb&ft] eqhtepid@bitiity @S 1 n
overwei ght and obese subjects. 15 1n WO03/026591, it is disclosed that

per i pher @ortadit, Meight koss Bgey ipapentwa iyvarehidly selseted patignteyyith eliniegllyagoni st

t her eof , e r i e . 0od i nt ~calorig intake, and
bppet i t o SRR POV ERR b dubGH FRRAAR thd ARAKE fofRES bR RAT e
PYY @0 adgiatitedtmutiber @Qfatiests.pltéf aotahlyobese Hibjeetsi/tiavisi tel kiseineibhPYYeopbd ecul e
PYY 3-36 NH2. .20 Tﬂﬁmﬁ{esent invention_ is based on the discovery that

anal ogue&iwesght witnigfedgreasyaended gangg; fop xpenrie. i egipeer paToidbs et ed and/ or

substi t utednfrdhded BRel ARG ERALEANER wRight Rb Bhihg 1t1REAS hE ReQ3kdtht.

th
decreased food intake, decreased cal oric intake, decreaseé appetité and an
al t er at i dhus, 2 repdreyyainseionhgenisshat can bemsegd to affedt weight deralimguerwerght aride pr esent
i nvention 2556‘SXhi ist i nproved potency and/or |onger duration of action
and/ or fOREF 8§ effects than native PYY. 3. SUMMARY OF THE | NVENTI ON
Acconsling to a first aspect of the invention there is provided an anal ogue
of PYY 30 conpri sj_n(I; an amno_acid sequence, represented b¥'Yf ormula (I)
In WO03/026591, it is disclosed that peripheral administration of peptide (hereinafter
PYY), or an agonist thereof, to a subject results in decreased food intake, caloric intake,
and appetite, and an alteration in energy metabolism. It is disclosed that the PYY or
agonist thereof is preferably an N-terminally deleted PYY molecule PYY 3-36 NH,.
20
The present invention is based on the discovery that analogues of PY'Y in which specific
amino acid residues are deleted and/or substituted can also be administered to a subject in
order to cause decreased food intake, decreased caloric intake, decreased appetite and an
alteration in energy metabolism. In many cases the analogues of the present invention
25  exhibit improved potency and/or longer duration of action and/or fewer side effects than

pative PYY.

3. SUMMARY OF THE INVENTION
According to a first aspect of the invention there is provided an analogue of PYY

30  comprising an amino acid sequence represented by formula (1)



-3-

Xaa2- |1 e- Xaa4- Pro- Xaa6- Al a- Pro- 3 y-d u- Asp- Al a- Ser - Pro- 3 u- Xaal6- Xaal7- Xaal
8- Xaal 9-WO 2011/092473 PCT/GB2011/000110

Tyr - Xaa2l- Xaa22- Al a- Leu- Xaa25- Hi s- Tyr - Leu- Asn- Xaa30- Val - Thr - Arg- @ n- Ar g- Tyr
-NH2 [SEQ ID NO.: 1] 5(1) wherein Xaa2 is selected fromthe group
consisting of Pro and GQy; Xaa4 is selected fromthe group consisting of
Arg, H's, Lys and Urn; Xaa®-is selected fromthe group
consisting of Asp, GQu, His, Lys, Ser, Thr and Val; 10Xaal 6 is sel ected
fromthe group consisting of Asn, Asp, Gn and Qu; Xaal7 is selected from

the gr ouR,g0N&iKahi-Pd-Rha’1A18-Prb&iyaNH- AL Al 2RAIPE-Ghu-Xah €otAY K s8Mxhe. group
consi sting of Ala, n, As {'/al Xaal9 is sel ected fromthe group

consi st i nigrofaa rﬁaaaﬁzlwsu- a%%lmTS'ré@ué’csne?éha? r¥nk ThreAtg-GlpAtsiiyi-BHng of

Hi s, Phe, Trp and Tyr; 15Xaa22 Iiéﬁ?clﬁ)clg gromthe group consi sting of
Ala, Ile, Leu and Val; Xaa25 is m the group consisting of Arg,

Gn and Hs; and Xaa3 is selected frogpthe group consisting of Arg, His,
Leu and L% or a conmpound that is a variant and/or derivative ther eof
or a sal WheisH or sol vate thereof, 20incl udi ng a salt of such a variant

and/ or deri Vaﬁ(hé(‘!‘?s se@&gedafrérﬁltl‘(@ér%ﬁgmﬁﬁﬁng gfpl%rdngrglyand/ or derivative and/or

sal t,
Xaa* is selected from the group consisting of Arg, His, Lys and Orn;

Xaa® is selected from the group consisting of Asp, Glu, His, Lys, Ser, Thr and Val;
10 Xaa'® is selected from the group consisting of Asn, Asp, Gln and Glu;

Xaa'” is selected from the group consisting of Ile, Leu and Val;

Xaa'® is selected from the group consisting of Ala, Asn, Asp and Val;

Xaa'" is selected from the group consisting of Arg and His;

Xaa?' is selected from the group consisting of His, Phe, Trp and Tyr;
15 Xaa? is selected from the group consisting of Ala, Ile, Leu and Val;

Xaa® is selected from the group consisting of Arg, Gln and His; and

Xaa*® is selected from the group consisting of Arg, His, Leu and Lys;

or a compound that is a variant and/or derivative thereof; or a salt and/or solvate thereof,
20  including a salt of such a variant and/or derivative, and a solvate of such a variant and/or

derivative and/or salt,

a variant being an amino acid sequence having up to two amino acids other than Xaa’,
Xaa®, Xaa®, Xaam, Xaa', Xaa'®, Xaa", Xaa?', Xaa®, Xaa® and Xaa® replaced with a

25  different amino acid.

According to a further aspect of the invention, there is provided an analogue of PY'Y

according to the invention for use as a medicament.

30  According to a further aspect of the invention, there is provided a pharmaceutical
composition comprising an analogue of PYY according to the invention together with a

pharmaceutically acceptable carrier and optionally other therapeutic ingredients.



a variant being an am no acid sequence having up to two am no aci ds ot her

t han Xaa2, Xaa4, Xaa6, Xaal6, Xaal7, Xaals, Xaal9, Xaa2l, Xaa22, Xaa25 and
Xaa30 repvacet/omR4’p a 25different am no acid. Accordi ngPCH/@EB2PU/WOREP aspect
of the invention, there is provided an anal ogue of PYY according to the
invention for use as a nedi canent. 30According to a further aspect of the

i nvention, there is provided a pharmaceutical conposition conprising an
anal ogue of PYY according to the i nvef¥ti on together with a pharmaceutically
acceptable carrier and optionally other therapeutic ingredients. According
to a further aspect of the invention, there is provided an anal ogue of PYY
accor di ng\ceerdidpeto iafui@iidriaptct Sffth@inbitionp ey ik pavided HpQsALb] faonpri sing an
anal ogue of PYY according to the invention, for use in the treatnment of a
met abol i @cerding uthe inyepien o Rharmgcattiselrompasifee oraprisingan saAlauESh, there
|5 o provi B3 ARl AU QLR RGEOR dhofed Rkl PN Sordh. 2

phar maceut’i cal” corposition cohpri sing an anal ogue © according to the

i nvension, for use in the reduction of appetite in a subject, for use in

t he reducti on, of foog intake_in a subject, or for use jn th duction of
cal ori e PEYREE A aB0thesAIRFeLett eﬂtvéB?‘de’ﬁ}&r?ﬁpéo‘f‘ WeArapgpeet PO t he

i nventi oQeck iR e ilVeRidm8Fa BhamRiPRafichiondpbSiabh BSmaridhs §R8fIGYue dESOr der  or
ot her non-desiFed physi ol ogi cal state conprising subcutaneous

admi ni st PYTY ascoulingae thavalvagivs, fok uRRyiv the ednetiongfappatiteini axpbyect, dor, usenn a

nvent | ofte TRIEHPR D IPera ROy FVBHED Sh e HeY B Tt RO MGl cpitis FURE ' ot nod

for tpeakidjecta metabolic disorder in the subject in need thereof conprising
adm nistering to the subject an anal ogue of PYY according to the invention,
or a pharmaceutical conposition conprising an 20 anal ogue of PYY according

to the inv ! H&i& Al V| ' : PYY
accordi ngl}‘ ctg %Idin%relo ianven%?ia%ﬁlec{ %ﬁtﬁ?ﬁl&erﬁ%%ﬂthggeﬁa ?é%bﬁhg%n%@?(ggﬁeg%? “?g)ar t he
t r eat mendisedsear dzbalenbi @hel marddeired phydiokigecal gatk oimpasing suhouthadousse of an

anal ogue gf,PYY.acc rding to gheginve tion for the manufacture.of a
medi caneATMIHHIAIAR OF FHIRAGEYR ObT Y AFTERTHS 1P NeATYHPBAT 2 RPN R duct i on of
foodsnt dk@pbdiich &%Eié-% : ,an%a&%acesffwm@évbmgﬁb @f isrhesd.e intake in a

subject. 4. BRI EF CRI'PTI ON THE DRA
According to the invention there is further provided a method for treating a metabolic
disorder in the subject in need thereof comprising administering to the subject an analogue
of PYY according to the invention, or a pharmaceutical composition comprising an

20  analogue of PYY according to the invention.

There is further provided use of an analogue of PYY according to the invention for the

manufacture of a medicament for the treatment of a metabolic disorder.

25  There is further provided use of an analogue of PYY according to the invention for the
manufacture of a medicament for the reduction of appetite in a subject, for the reduction of
food intake in a subject, or for the reduction of calorie intake in a subject.

4. BRIEF DESCRIPTION OF THE DRAWINGS

30  Figure 1 shows the amino acid sequence of PYY analogues of the invention (Analogue

Nos. 1 to 26), the results of binding experiments with those PYY analogues, and the results

of experiments in which the appetite suppressant effects in mice of those PYY analogues



30 Figure 1 shows the am no acid sequence of PYY anal ogues of the invention
(Anal ogue Nos. 1 to 26), the results of binding experinments wth those PYY
anal oguesWot/pE3resul ts of experinents in which the Epp&iB2E/®OIPr essant
effects in mce of those PYY anal ogues -S- of the invention have been
conpared with native PYY 3-36 NH2, as described in Exanple Figures 2 to 6
show the results of aninmal feeding studies described in Exanples 2 to 6. 5
Figures 7 and 8 show the results of ratx pharnacokinetic studi es descri bed

ascr | bed I BGREh e bner gl w16 ok ety £ (b +Biiad Eiithe

feedi ng gt ud| es described in Exanple 9. Figure 14 shows the results of
ani mal feeding studies described in Exanple 10. Figures 15 to 26 show t he
results of in vitro solubility experinents described i n Exarrpl e Figure 27

shows th S h COkI nple 12.
Figure 2 n%;ir{ 6 OWtﬁ%ﬁguﬁ%%u mal &1‘% ﬁﬂﬁg?%gg%% Emg eﬁal?(g descri bed
in Exanmple 207b. 5. SEQUENCE LI STI NG The amino acid sequences listed in

t he application are shown usjng standard | etter abbreviations for _am no

aci ds. TH&SWSpetand & shosqthe resalis gf sabpharmagkingtie stndies degcaibedindpanme Za.
25preferred enbodi nents of the invention. 6. DEFINITIONS In order to
facilitate review of the various enbodi nents of this disclosure, the

f ol | owi nFigxe) alnats the sesofts sfmimbl feeding sadias desprilsadi id &tample 8.

10 Figures 10 to 13 show the results of animal feeding studies described in Example 9.
Figure 14 shows the results of animal feeding studies described in Example 10.

Figures 15 to 26 show the results of in vitro solubility experiments described in Example

15 11.
Figure 27 shows the results of rat pharmacokinetic studies described in Example 12.

Figure 28 onwards show the results of rat pharmacokinetic studies described in Example

20 7b.

5. SEQUENCE LISTING
The amino acid sequences listed in the application are shown using standard letter
abbreviations for amino acids. The specific sequences given in Figure 1 relate to specific

25  preferred embodiments of the invention.

6. DEFINITIONS
In order to facilitate review of the various embodiments of this disclosure, the following

explanations of specific terms are provided:
30



-6- Animal: Living nulti-cellular vertebrate organi sns, a category that

i ncludes, for exanple, manmal s and birds. The term mamral i ncl udes both
human andWVAeALINIEB nanmals. Simlarly, the term "subj e®CT/GHE1HEHO0bot h
human and veterinary subjects. 5 Appetite: A natural desire, or longing for
food. In one enbodi nent, appetite is neasured by a survey to assess the
desire for food. Increased appetite generally leads to increased feeding
behavi or. Appetite Suppressants: &npounds t hat decrease the desire for
food. Commercially 10ayailabl e tite suppressants |nc]ude, but are not
it ed. ool Liing BREGauRl RoRBFER oiso SHRFLFRERRY Tel MELFS don X

phenyl pr epamnahia ahdBirde Mfleteminafmall @xchiRiRE both AFNAR an@Ah-hlMaxX fiahiheals. Body
Mass Index (BM): A mathematical formula for measuring body mass, also
15sonet i ma@ilerdy, thetermyesubjest” igclpdesdeth Bynan andoveterimaet @8jasts- di vi di ng wei ght
(in kg) by height2 (in neters2). The current standards for both nmen and
wonmen accepted as "normal" are a BM of 20-24.9 kg/n2. In one enbodinent, a
BM of grqaietite:t NaatuZd dégie)Br apginpdorfsed Intoriedaitold friYerd mpptas 6s mukyuadl .
Grade | ogbesity corresponds to a BM_of 25-29.9 kg/nR, Gade Il obesity

cor r espoby$ stEey tppsessithadesing farfopd: Ingrrgsedrapaetite penesabsiceds te dpgreaspbnds” 20t o
a BM grealsf 40 kg/ n2 (Jequier, Am J din. Nutr. 45:1035-47, 1987).

| deal bogy We%ﬁgélgtga\(/)\f'll vary anong speci es and individuals based on hei ght,
body build, bone structure, and sex. Conservative substitutions: The

repl acenent of an am no acid residue anot her,. 5hiqlaogically. simlar
resi due iﬁpfﬁgb%ﬁ}%ﬁfsiaﬂgf éﬁ‘ﬁ%pot“@fj?ﬁ%%cg%éeéﬁ/ g%“\é? E’Qﬁi g{%ﬁm&?fg%ﬂ}’ ncl udes
the gyge QlaitabRippbiite YhHeRMthcRRletbut aréhot HhiRAKAI0 Wi th one or nore atons
replaced with another ‘atomor group, in place of a parent am no acid

provi ded antienramend (dinthivderopiwng elienterming mazirsiol and phenplprgpeeplainge al so

i mmnore§c&ﬂu\pArBirﬂet£§feu lsla%sl;tlé tagﬁgﬁgm)pe%lngpepti de. 30Di abetes: A failure of
cells to ef'ranspor’t en(rllogenous gl ucose dcross their nenbranes either because

of an endogenous deficiency of insulin and/or a defect in insulin

sensitivity. Diabetes is _a chronic syndrone of inpaired carbohydrate,
prot ei n, Body Mass Index (BMI)s A mathematical formula for measuring body mass, alSo

15  sometimes called Quetelet's Index. BMI is calculated by dividing weight (in kg) by

height® (in meters®). The current standards for both men and women accepted as "normal"
are a BMI of 20-24.9 kg/mz. In one embodiment, a BMI of greater than 25 kg/m2 can be
used to identify an obese subject. Grade I obesity corresponds to a BMI of 25-29.9 kg/m?.
Grade II obesity corresponds to a BMI of 30-40 kg/m%; and Grade III obesity corresponds

20  to a BMI greater than 40 kg/m® (Jequier, Am. J Clin. Nutr. 45:1035-47, 1987). Ideal body
weight will vary among species and individuals based on height, body build, bone

structure, and sex.

Conservative substitutions: The replacement of an amino acid residue by another,

25  biologically similar residue in a polypeptide. The term “conservative variation” also
includes the use of a substituted amino acid, i.e. an amino with one or more atoms replaced
with another atom or group, in place of a parent amino acid provided that antibodies raised

to the substituted polypeptide also immunoreact with the unsubstituted polypeptide.

30 Diabetes: A failure of cells to transport endogenous glucose across their membranes
either because of an endogenous deficiency of insulin and/or a defect in insulin sensitivity.

Diabetes is a chronic syndrome of impaired carbohydrate, protein, and fat metabolism



-7- owng to insufficient secretion of insulin or to target tissue insulin
resistance. It occurs in two major forms: insulin-dependent diabetes

mel i tus WORDM/092478e 1) and non-insulin dependent di abetP€3/GRP11a00E0( NI DDV
type Il) which differ in etiology, pathology, genetics, age of onset, and
treatment. 5 The two major forns of diabetes are both characterized by an
inability to deliver insulin in an amount and with the precise timng that
is needed for control of glucose homeokt asi s. Di abet es type I, or insulin
dependent_ di abetes.nel litus (I . 1S, caus by.the destructjon of.cells,
wht oh e curte et nsrit ot o Bl o Pk s e FSTHANKE. %688 28 10t ype
11, or neRo hifdH formsd eRamslaBiendbdipiRtes nieB$t DDV APHAI)G84E a6h-insaliRot h t he
body's sensitivity to insulin, and a relative deficiency in insulin
product i éepenfensdidbgtes kellitunNIRRMntype D) wWhaeh diffesinetialogy, rathalegys vi dual . Food
i ntake ¢ . or by weight. For exanple, food intake may
be the tg§§$%%%§€§f6§%L?§§%%%Hgg%suned by an individual. O, food intake
may bg the anmount of proteins, fat, carbohydrates, cholesterol, vitan ns,

m neral s, or any other food conmponent, of the_ individual. "Protein intake"
refers tdhe Ao BRRiNAAermsOf giabeies Areckotk chasertesized R AR inabiliy i deliserinsalinip  at

i nt ake, " % I i NN led SPENSVA Lok itake, " and
i ner al ) ot s BRERE dminE 1Rl S5oEe ol OhSPol suckd Bl Ce

chol est eDodbetesity oisinsll(h depemd enediabatecraplditusg IDDY) ancausei tvi tHaal .

Hyper pol gri zat.i on., A decrease | n.the penbran tential of a cel].

b bF CoRs Rt FhER SwlintratREn: Piata i cPessdut Ml Siehit ses vi a
hype{ ol afeaB ok 8n-inkblis dEPeRBER Alabkics atdudB fiot £aét&Gn BEhIt BRIV O Y
postsynaptic potential (1PSP). Although the 25threshold voltage of the cel

i s unchapgedivity thipselinpand pirdativecddficieneyin ingdingpreductifger excitatory stinul us
to reach threshold. Nornal Daily Diet: The average food intake for an

i ndi vidual of a given species. A nornal daily diet can be expressed in

ter an of Foad Mthllzezgmcfmﬁ%umbﬁf@idhmohmm@éda)y azﬁhlhifmmdr ato@d:i:&hkﬁﬁhezfe ﬁnd/ or fat

i ntake. A nor ily diet in mans generally conprises the foll qw ng:
about 2, the§ur%‘an¥<>812§n&@eby ge1ghtofier examply. fopddnighs may b thefotahamowtobr i es. 1 n

ZSSLP o f%@oiaﬁgmd sladd MaRi®ll. | Or, BUBREKEBRS LR MYarhS\k UPSS RO 12 g to
carbohydrates, cholesterol, vitamins, minerals, or any other food component, of the

individual. “Protein intake” refers to the amount of protein consumed by an individual.

9% < kRN 1% 29 &

Similarly, “fat intake,” “carbohydrate intake,” “cholestero] intake,” “vitamin intake,” and
“mineral intake” refer to the amount of proteins, fat, carbohydrates, cholesterol, vitamins,

20  or minerals consumed by an individual.

Hyperpolarization: A decrease in the membrane potential of a cell. Inhibitory
neurotransmitters inhibit the transmission of nerve impulses via hyperpolarization. This
hyperpolarization is called an inhibitory postsynaptic potential (IPSP). Although the

25  threshold voltage of the cell is uncharged, a hyperpolarized cell requires a stronger

excitatory stimulus to reach threshold.

Normal Daily Diet: The average food intake for an individual of a given species. A

normal daily diet can be expressed in terms of caloric intake, protein intake, carbohydrate
30 intake, and/or fat intake. A normal daily diet in humans generally comprises the

following: about 2,000, about 2,400, or about 2,800 to significantly more calories. In

addition, a normal daily diet in humans generally includes about 12 g to about 45 g of



-8- protein, about 120 g to about 610 g of carbohydrate, and about 11 g to
about 90 g of fat. Alow calorie diet would be no nore than about 85% and
pr ef er ablWOnR811/924€3t han about 70% of the normal cal ori €CTAIRRE/WWH118 hunan
i ndividual. 5In animals, the caloric and nutrient requirenments vary
dependi ng on the species and size of the aninmal. For exanple, in cats, the
total caloric intake per pound, as well as the percent distribution of
protein, carbohydrate and fat varies #-th the age of the cat and the
reproductive state eneral guideline for cats, however, is 4Q cal/l b/ day

(18.2 calPFRgRRhopt i%&/j% abgpoB 108 efirathohudrates prsiabeubl!l Biuahonho0 gebiat 796 t o
about 10943 QQHﬁggijc?wgﬁldfbre%mlﬁ(ﬂEm% 51?8%%,%[‘(]?})?&%%&?'%8%&9 (b2 5%

shoul d be derive rom fat intake. he "art can readily

i denti fy 70%g ofihe matmal @aloyic ditake affa lmmannodividdalal of any species. Obesity: A
condition in which excess body fat may put a person at health risk (see
15Barl ow and Dietz, Pediatrics 102: E29, 1998; National Institutes of

Heal t k, LhiRRRl tHeealot ' I i : i . 6
(supplb. g? : 51_18?52t098, °§‘83’§‘§@E§‘2‘3§%‘%@%§“€’a&§ ?ipgga?égﬁ:&t@ %’F Cl%ﬁlﬁinsﬁ%ﬁfnce of
ener gy i thesdémalndfoe peanple,ax patnithe totad calboe ingakemet poundhes Belbigs thiapsrcentdex

(BM) may. sed.t 0. assess,obesity.. I n.one. comonl ¥ used vention, a BM
of 25 0 Risrtps Co bR R ABTEGY fa B ik PR o S5 g o7 o o

20gr eat efeprsdielesfate. ANgeaBR BeitelaRTYEEH:, ABwe VR 1§40 ChYIBIgAl eTEMCe is used to
assess obesH%.pl n this convention, in nen a waist circunference of 102 cm

or nmore ical debe 38kcioaboyifi0eshonldRsrratein, abous 7% forabanf KPeplkalldf 89 cm

or [ ider ' 6 i 1 affects
bot 1} he *S PR G0 B S RER RiquPsOATY fll BEGEIPURME JehOb RO Medal oo

i ndi vi du@lneiof skitl in theraetacaa deadilg kdehafy the aotmad idsibyadiet ofrmmnndinglubkl of slgpendent
(type 2) diabetes, hypertension, stroke, cancer (e.g. endonetrial, breast,
prost at eSP " colon cancer), dyslipidema, gall bladder disease, sleep
apnea, reduced fertility, and osteoarthritis, anongst others (see Lyznicki
et al., Am Fam Phys. 63:2185, 2001). 30 -9- overweight individual is any
i ndi vi dufbesis Aeconditign irowhish creesebedyciat magpeftit perdon ap healhorskdsre on, an

ko > spogy At DA rid i | B2 oot Mk aelene R Bt BB e
gl ycol ), Lprigfaad &bdod lastitute NHLBI), Obes. Res. 6 (suppl. 2):515-209S, 1998). Excess

body fat is a result of an imbalance of energy intake and energy expenditure. For example,

the Body Mass Index (BMI) may be used to assess obesity. In one commonly used

convention, a BMI of 25.0 kg/m® to 29.9 kg/m’ is overweight, while a BMI of 30 kg/m? or

20  greater is obese.

In another cqnvention, waist circumference is used to assess obesity. In this convention, in
men a waist circumference of 102 cm or more is considered obese, while in women a waist
circumference of 89 cm or more is considered obese. Strong evidence shows that obesity
25  affects both the morbidity and mortality of individuals. For example, an obese individual
is at increased risk for heart disease, non-insulin dependent (type 2) diabetes, hypertension,
stroke, cancer (e.g. endometrial, breast, prostate, and colon cancer), dyslipidemia, gall
bladder disease, sleep apnea, reduced fertility, and osteoarthritis, amongst others (see
Lyznicki et al., Am. Fam. Phys. 63:2185, 2001).
30
Overweight: An individual who weighs more than their ideal body weight. An

overweight individual can be obese, but is not necessarily obese. For example, an



activated pol y(al kyl ene glycol) to forma covalent bond. A facilitator may
be used, for exanple an amino acid, e.g. lysine. Although "pegylation"” is
of ten carWPad1199e478si ng pol y(et hyl ene gl ycol) or deri vaPC¥&B20H&06dP, such
as net hoxy poly(ethylene glycol), the termis not limted herein to the use
of met hoxy pol y(ethyl ene glycol) but also includes the 10 use of any other
useful poly(al kyl ene glycol), for exanple poly(propylene glycol). pl: pl is
an abbrevi ation for isoelectric point9 An alternative abbreviation

sonetinmes used is |EP. It is pH at which a particular nolecule carries
no net eP¥ePieight bhHgHa! 1540y dn HdB@I"HW qesigesdp dﬁcrﬁ?sétﬂé‘?lhwéhghbéﬂtopﬁe carries a
net posi LLyeng raﬂ%ve@‘e O@t nﬁ@@ag‘?s éntlﬁd&ldugi \%ﬁlﬁ’g%‘i\ﬂﬁﬂo Retgsp garries a
net negative chdr el ns and peptides can be separat according to
their i skglmfct ric points using a technique called isoelectric focussing
which is an el ectrophoretic nethod that utilises a pH gradi ent contained
within a polyacrylimde gel. 20 Peptide YY (PYY): The term PYY as used
herei p V?Egﬂﬁteh(}nﬁ ﬁégﬂfahdﬁf tXXpréEééRﬁPédcd@ga?olQ@'iHWélﬁ gﬁf‘&)'I)e RE&rhBlyant he

bl ood by c lining.t | ower small intestine (the and the col on.
Nat ur al | 9cto@tﬁdm01y6§ky\lﬁn@lglwﬁbtqﬂfwn@squ@mté)gmﬂ oA fmahiamnsmayﬁwmse@ far e shown

Table 1. 25Table 1: PTI DE_YYAA
'SEQENCE ctimilR f il i DS B R RO AP o Wiy [ 50 1
Yeothydertl (doDNBY dedPitBias Jhetd6PEABERDASRENLNRYEASIRE NN TIRERY [ SEQ

| D- i\lo gu Rat (Rattus norvegicus ) YPAKPEAPGEDASPEELSRYYASLRHYLNLVTRORY
[ SEQ | D pqgnls not lggltqqmg@ tovihs usgelcnethayy poly(ethylene glycol) but also includes the

VoA AP SR O R Peoe ey BRI i o

Por cel | us) YPSKPEAPGSDASPEELARYYASLRHYLNLVTRQ?Y [SEQ ID NO.: 7]

R SYPPKPENPBAARPEEL ACTVAL S0 REPPIRERET PEEGH S Aoievisgpn somimes used

Dogfi s hYPsFIEPEMFi%P Ak Hble&'ﬂ@%&r{es?ﬁ@nét[éléﬂ@m ch]a AtapH
Lanpet r aFPPKPDNP SPEQVARY VRHYI NLI TRQRY [ SEQ | D NO ]
below its pl a protein or peptide carries a net positive charge. At a pH above its pla

15  protein or peptide carries a net negative charge. Proteins and peptides can be separated
according to their isoelectric points using a technique called isoelectric focussing which is
an electrophoretic method that utilises a pH gradient contained within a polyacrylimide

gel.

20  Peptide YY (PYY): Theterm PYY as used herein refers to a peptide Y'Y polypeptide, a
hormone secreted into the blood by cells lining the lower small intestine (the ileum) and
the colon. Naturally occurring wild type PYY sequences for various species are shown in

Table 1.

25 Table 1: PYY sequence of various species
PEPTIDE YY AA SEQUENCE
Human (Homo sapiens) YPIKPEAPGEDASPEELNRYYASLRHYLNLVTRQRY [SEQID NO.: 2]
Human 3-36 (Homo sapiens) IKPEAPGEDASPEELNRYYASLRHYLNLVTRQRY [SEQ ID NO.: 3]
Rat (Rattus norvegicus) YPAKPEAPGEDASPEELSRYYASLRHYLNLVTRQRY [SEQ ID NO.: 4]
30 Mouse (Mus musculus) YPAKPEAPGEDASPEELSRYYASLRHYLNLVTRQRY[SEQ ID NO.: 5]

Pig (sus scrofa) YPAKPEAPGEDASPEELSRYYASLRHYLNLVTRQRY [SEQ ID NO.: 6]
Guinea pig (Cavia Porcellus) YPSKPEAPGSDASPEELARYYASLRHYLNLVTRQRY [SEQ ID NO.: 7]
Frog YPPKPENPGEDASPEEMTKYLTALRHYINLVTRQRY [SEQ ID NO.: 8]

Raja YPPKPENPGDDAAPEELAKYYSALRHYINLITRQRY [SEQ ID NO.: 9]



Petronyzon (Petromyzon marinus) MPPKPDNPSPDASPEELSKY! vI LAVRNYI NLI TRQRY [ SEQ
ID NO.: 12] 5 Dog (Canis fam liaris) YPAKPEAPGEDASPEELSRYYASLRHYLNLVTRQRY

[ SEQ | D NO:2013¥2RBesus nonkey (Macaca nul att a) PCT/GB2011/000110

YPI KPEAPGEDASPEEL SRYYASLRHYLNLVTRQRY [ SEQ I D NO.: 14] Pipid frog
(Xenopus tropicalis) YPI KPEAPGEDASPEELSRYYASLRHYLNLVTRQRY [ SEQ I D NO.: 15]
Atl antic sal non (Sal no sal ar) YPPKPENPGEDAPPEELAKYYTALRHYI NLI TRQRY [SEQ I D
NO. : 16] 10 Cattle (bos taurus)YPAlCP PGEHASPDELNRYYTSLRHYLNLVTRQRF [ SEQ

ID NO: 37 eri pher al ,ﬂig%

central njﬂe%f\llgus system Perl Eeﬂrég%d)ﬁg mni s @L{ EQ@“@E I nc (9 di rect
admi ni st fameesh to t he bFERKTPNPEPNARREQHARKAAYREYNITRORY BEQUBS®: 1Hut i s not
l'imited tPerduich QNASHbAarituMIEPREDRPSFIASPERISR Vi@ASANSINLIgRYAkBG 9N,  or al ,
rectal, txs{(ﬂ derrnal or intra-nasal adm nistration. Polypeptide: A polymer

i n whi ch e nononmers are am no acid residues which are joined together

t hr ough é?mz@nlb@mdgrw)W@WMW%W&MLMWWY@EQ@ 49, 18 t her the
L- opt i calrnésaRBikeyitadabbniRu@P Y PAREAPSIRIPELRR YRR sUEPELNI VIR QR Y[ SR N0 bei ng
preferred,. The 23 terms "pol ypeptide" or "protein" as use8 her ei n enconpass
any am no“aci d sequence and include nodified sequences such as

gl ycopr ofeidfeg (Eh@ut lepivulisp oY PRARGEDS SPEE] SEPEAS [IREYANLY TRQRE [SEQRINGr:ab] Y
occurr | natlmlgxa%aa Sazﬁ@amgwp@%@@ﬁﬁﬁp%gﬁﬁmmkaﬁv %E)QrIBrNO 16]

synthtlca pro uced he term™ epti stoa ortion
of a1§ Sd@”’“f or exanp WW@@%&%LWYEHL ‘%r}&VTgQBF[SiEQéQII“OOHé usef ul

sequenCe |n b| ndi ng 25a receptor. The term "functional fragnents of a
pol ypeptlde refers to all fragnments of a pol 8ept|de that retain an
acti vi t y FeFipheral psiministratiqn: Amimipistptian myswwfc/t ¢ 6ol pAFeUSHYSte®an al so

| ncl ude pUhinha Rl flfion dBedft ?rtblﬁcﬂedu%&patd'rrgglss?%%déﬂggthe@t%ntnh%g@@e‘?glcf used to

anot her peptide t oes not ecrease I'ts ut aneous
adm ni st adminsiratiSo brehtdesn dotis md Hinbted ta mtravascular, anlmrmmﬂma’suhantaﬁéow

subst ance .t p ..t he ubcu aneous |ayer of fat, which.is found between the
der mrl Ofnh[aﬁagogqu Ef’ﬁ@’tﬁ&s‘t%ﬁ‘aélr%ﬁ‘tﬁbnﬁa WpanisElitt aneous adni ni strati on

may be by an |nj ectlon using a hypodermc needle fitted, for exanple, to a
syringe or a "pen" type injection device. Qher adm nistration nethods may
be used Polypertidei & priveresieehichshe mﬁp@n@rrs ore ammh agid res1duras whmhpﬁodmmndc

die t t Such
pain oy B oo B S B R R de R S AR ;e

usual nebpibehl isemdr bl(lhé eﬁo;ﬁfcatllsanaecraﬁeble\ueeﬂ ﬂ&lesafnersnjemgprebereﬂSTh@ nerely
di st%@ct t he é{gbj ect. imediately prior to and during the injection. Pain
BHIE P grofeiBy af user Pelen eneampass 0y emiRAsibicirenceasdl e, by

i nj ecti nghchude # ?fggg b
excessi velcy agl:l(g{iéé/(gére}iu kal %“CH%%‘T% s?l%}lt)%ﬁté aﬁ?ﬁﬁ@e%%se t%%esgigale}ét to
exper i encevess tiatwnialy begptrimgproteinspas well ahthosenylsich amrreclrmtenarﬂqrqnom tions

Egm (r)]?t :E;ani?e?ifcal?y prvc\>l8ucedp %e ?er}r% ‘%‘c_)lil'ypegtrlc?e z;sglrjn%lnl refer: t%radpeogtlc?ns oft ol erably

polypeptide, for example a fragment which exhibits at least one useful sequence in binding

25  areceptor. The term “functional fragments of a polypeptide” refers to all fragments of a
polypeptide that retain an activity of the polypeptide. Biologically functional peptides can
also include fusion proteins, in which the peptide of interest has been fused to another

peptide that does not decrease its desired activity.

30  Subcutaneous administration: Subcutaneous administration is administration of a
substance to the subcutaneous layer of fat which is found between the dermis of the skin
and the underlying tissue. Subcutaneous administration may be by an injection using a
hypodermic needle fitted, for example, to a syringe or a “pen” type injection device. Other

administration methods may be used for example microneedles. Injection with a



10 Therapeutically effective anbunt: A dose sufficient to prevent
advancenent, or to cause regression of a disorder, or which is capabl e of
relievi ngVe 281192458 synpt om of a di sorder, or which is ®&p&H2811400HENI evi ng
a desired result. In several enbodinments, a therapeutically effective
anount of a conpound of the invention is an anount sufficient to inhibit or

halt wei ght gain, or an anount suffichent to decrease appetite, or an
anount 15sufficient to reduce caloric't'ntake or food i ntake or increase

ener gy eﬁ%@g%i‘érngeqliz %E@Fﬁ@%\%%e@grﬁggeg ggﬁ%\lk on behﬁﬁmﬁg%e@g\ig??.z guéﬂ rst

aspect o VEen re1rs p an anal ogue 0 conpri sing

an am no pafinthytRGHSREEDY a5 (fdotat dndegthbis ofdnalgesip. However, the usual method

Xaaz2- 11 e- Xaa4- Pro- Xaa6- Al a- Pro- d y-d u- Asp- Al a- Ser - Pro- 3 u- Xaal6- Xaal7- Xaal
8- used to reduce the perceived pain of injections is to merely distract the subject

Xaal9- Ty - : 45 ‘i’ﬁ‘%i ?1%5_&1"6@15 ¥ - ﬂn%{@@@, p Y&l 3 Thr-Arg-d n-A
rg- Tyr- kpé@?‘é%%r\bﬂ‘ﬁq %S? vmler'elpél]; %akg’léir@%se ect e‘és ‘?%%m t he group
consi 5t i pgatdfelyRmealbgrlg&hypodx¥amé needl e dlydojeetihgf a ehativbly sgraivpluonst st i ng of
Arg, His, Lys and Om . . . Xaa6 is selected.fromthe grou onsi sting
of “asp, * Batglanes 910 iy Ayoidiag cropisivelia NS0T ABBKEITBO T LSS B FRBRTEne. or oup
consi st Bghi&k tdSlperiiR a “Si iﬁgdseﬁ% ion %Pk hjb&ioagiteCtefpbsiamsmQingroup
consisting of Ile, Leu and Val; Xaals is selected fromthe group consisting
of Ala, AHmfbssypeapt4val pH10 ate wualkardgarded astolesadt e dorhfostablene gr oup
consisting of Arg and H s;
10 Therapeutically effective amount: A dose sufficient to prevent advancement, or to cause

regression of a disorder, or which is capable of relieving a sign or symptom of a disorder,

or which is capable of achieving a desired result. In several embodiments, a

therapeutically effective amount of a compound of the invention is an amount sufficient to

inhibit or halt weight gain, or an amount sufficient to decrease appetite, or an amount

15  sufficient to reduce caloric intake or food intake or increase energy expenditure.
7. DETAILED DESCRIPTION

According to a first aspect of the invention there is provided an analogue of PYY

20  comprising an amino acid sequence represented by formula (1)

Xaaz-Ile—Xaa4-Pro-Xaa6-Ala—Pro-Gly-Glu-Asp-Ala-Ser-Pro-Glu—Xaal6-Xaa'7-Xaa18-
Xaa'’-Tyr-Xaa’'-Xaa?2-Ala-Leu-Xaa®>-His-Tyr-Leu-Asn-Xaa’’-Val-Thr-Arg-Gln-Arg-
Tyr-NH; {SEQ ID NO.: 1]
25 @
wherein
Xaa’ is selected from the group consisting of Pro and Gly;,
Xaa* is selected from the group consisting of Arg, His, Lys and Orn;
Xaa® is selected from the group consisting of Asp, Glu, His, Lys, Ser, Thr and Val;
30 Xaa'® is selected from the group consisting of Asn, Asp, Gln and Glu;
Xaa'” is selected from the group consisting of Ile, Leu and Val;

Xaa'® is selected from the group consisting of Ala, Asn, Asp and Val;



Xaa2l is selected fromthe group consisting of His, Phe, Tip and Tyr; Xaa22
is selected fromthe group consisting of Ala, Ile, Leu and Val; Xaa25 is
sel ect ed WPAMYM9247dr oup consi sting of Arg, G n and H s; PEREGEBXHABROI1E
selected fromthe group consisting of Arg, H's, Leu and Lys; or a conpound
that is a variant and/or derivative thereof; or a salt and/or solvate
thereof, including a salt of such a variant and/or derivative, and a

sol vate of such a variant and/or deriv}dtive and/or salt, 10 a variant being

an amno acid eguen to two am aci ds. ot her t han Xaa2, Xaa4,
Xaa6, Xaal®, %ﬁ@ﬂl 2}5150“13(8%{?&?““3(8{-;8 5 and Xaa3 repl aced
with a di ffer@@taﬂamén&t@acmntﬂégrm&cf\é‘énﬁgafHQUIaﬁeqfrpsﬁheT vention conprise
a sequence in vvhich Xaa2 is Pro or Ay. According to certal n enbodi nment s

Xaa2 is Pro. rliimll@tftdcfrmlﬂmgren}t)@mswsng of Xale,ileu@ng Valiccor di ng to
certain prefe e;d e Xaa2 PYY..anal pgues of the

i nventi on COTTB{aI sd g«;ﬁecg%"% %Og%ffﬂigﬁ@@g Pﬁg%%i%a%ag}f f’ sel ected from
the gsoup congfag?iingl@tedam thd group-Ysnsafifg MArdHed elalhy Lysaad i s sel ected
fromthe group consisting of H's and Lys. In sonme enbodi rrents of the

invention, Xaa4 is His. In other enbodinents, Xaa4 is Lys. 25 Xaab6 is

sel ect ed ot' 5(3§?ng dQBBH ?12&31& ?ﬁd/& (gfe}(i:ifvafa@aot’hergof~J or la_" zﬁt %@%%so&?ige’ tth;J;f and Val .

Pref erably, I'S se rom group consi s and G u
or from hrkteucgng)msnlt:@frsablsh vigand hindAoisderiSative, Ghdla esldaty/al suchra viarieahBer gr oup
consi stl glg!f%af H s and Val. In sone enbodi nents of the invention, Xaa6 is
Hi s. tYRBBHPTEA s of the invention 30Xaa6 is Val. In other
enboqlbmants Xaa6 is selected fromthe group consisting of Ser and Gu. In
sone enbodi nents of the invention, Xaa6 is Ser. In other enbodi rrents Xaa6
is du. avaeanthamg@maml@ceaceés«apilelﬂcredtwtngelpgo quamuwsacgisloﬁgpr dfanA@m,, Asp,

SR e it e g S Sy e i A e T R S e

errbodl neamereﬁgaaﬁ&)a@d,(} u. 5 Xaa" is selected fromthe group consisting of
Ile, Leu and Val. Preferably, Xaa" is selected fromthe group consisting of
Ile and Leu. In sone enbodinents of the invention, Xaal2 is Ile. In other

enbogls mery,g Pﬁaﬁ;alég%eé-gﬂhe invention comprise a sequence in which Xaa® is Pro or Gly.
According to certain embodiments Xaa” is Pro. According to other embodiments Xaa® is

Gly.

According to certain preferred embodiments Xaa? is Pro.
20 |
The PYY analogues of the invention comprise an amino acid sequence in which Xaa* is
selected from the group consisting of Arg, His, Lys and Om. Preferably, Xaa® is selected
from the group consisting of His and Lys. In some embodiments of the invention, Xaa® is
His. In other embodiments, Xaa* is Lys.
25
Xaa® is selected from the group consisting of Asp, Glu, His, Lys, Ser, Thr and Val.
Preferably, Xaa® is selected from the group consisting of His, Ser and Glu or from the
~ group consisting of His, Ser, Glu and Val, or from the group consisting of His and Val. In
some embodiments of the invention, Xaa® is His. In some embodiments of the invention
30  Xaa®is Val. In other embodiments, Xaa® is selected from the groui) consisting of Ser and
Glu. In some embodiments of the invention, Xaa® is Ser. In other embodiments, Xaa® is
Glu.



10 Xaal 8 is selected fromthe group consisting of Ala, Asn, Asp and Val .
Preferably, Xaal8 is selected fromthe group consisting of Ala, Asn and
Val . Mor eVpr28f1d¥25By, Xaal 8 is selected fromthe group ®6R&BO1IAGOID Asn
and Val. In some enbodi ments of the invention, Xaal8 is Asn. In other

enbodi nents, Xaal 8 is Val. 15 Xaal9 is selected fromthe group consisting
of Arg and Hs. In sone enbodi nents oisthe invention, Xaal9 is Arg. In

ot her enbodi nents, Xaal9 is His. XaaZl’is sel ected from the group
consisting of Hi's, Phe, Tip and Tyr. Preferably, Xaa2l is selected fromthe
group consi sting of Hi s, Phe and Tyr. Mre preferably, Xaa2l is selected 20

from t he XpaBupsateansi fdm g gbuPbmsiin J§Asn, A3psOiend @lodprefertblyoKad' P
i nventi on, F{ﬁ% Phe. I n_other. _enbodi nents, Xaa2l .is Tyr. Xaa22 is
sel ect ed S¢Ipgd fAw tE? Fopp convistiagioh GlmandAply. In peme E@bocamms/@rf theppygntiey)| v,

Xaa22 is g g%ggéﬁﬁ gﬂ%%pﬁog&Qggxg&gshqhhng of Ala and Ile. In sone

enbodi nent s e invention is Ala. In other enbodi nents, Xaa22
is |18 Xaa25 is selected fromthe group consisting of Arg, Gn and His.

Pref erably, 7Xaa?5 is. sel ected from.the.group copsj sti f g.and Hs. In
some enboWmantelectsd THR thearavh FORISting,af 3458)3\?‘80 i ﬁPr Eﬁaé’?y’ééﬂodF ments,
Xaa25 i s sélogted BOm thd froup @&m‘stnhgog 110 YRd Eansmssbin@gm%diﬂse%tsa&%wﬁemhdh sone
enmbodi nent S, of t he i nvention | s His. In other enbodi nents, Xaa3 is

Lys. In &ae' psBe. eklrcéb?rgmbaélmﬁnt@waaﬂﬁalwues of the invention, Xaa2 is Pro,
Xaa4 is selected S5fromthe group consisting of Hs and Lys, Xaal6 is
sel ected fromthe group consisting of Gn and Gu, Xaal2 is selected from

the goouXaaBnsisdctedgich td LodnebnbBting XBRR| AbS A Phﬁ@l\/&d Prefomablnex g bigp
consisting of H's, Phe and Tyr, and Xaa22 is selected fromthe group

consi st i Rgeded fapm thyaropp éonsmng Rf G%Aﬁﬁéﬂde Ak Mgrequipfesblippaainsdesies Xaal2

is selec ect ed

fromt hetﬁgglo%%%?o 2: ?gglgtﬂ%%f% %@%Féyﬁgg[&gﬁ Xaagﬁg?éél%;beflt?el%?lg%ﬁ 0?16?}(1%% hgst group
consi sti Agndh olﬂteeemlbddﬁﬁgentsaXda 'hxa2d. i s sel ected fromthe group consi sting

of I'le and Ala. The residues at other positions may be as descri bed above.
15 In another preferred group of PYY anal ogues of the invention, Xaa2 is

Pro, 1%XaaXah’ iseleeddatbrh mrgr&mcc%mpg SRS HHIHIE R sobfieSentiddihtits oP4R816 1S
GQu, Xaal2 is selegted fromthe group COI’ISI%’[I ng of Ile and Leu, Xaa2l is
m

sel ect edifvediian, Kaa givdfe. dowshes emhediptentsj Xaa pisdliand Tyr, and Xaa22 is
sel ected fromthe group consisting of Ala and Il e.

Xaa?' is selected from the group consisting of His, Phe, Trp and Tyr. Preferably, Xaa®! is
selected from the group consisting of His, Phe and Tyr. More preferably, Xaa®! is selected
20  from the group consisting of Phe and Tyr. In some embodiments of the invention, Xaa®! is

Phe. In other embodiments, Xaa®! is Tyr.

Xaa? is selected from the group consisting of Ala, Ile, Leu and Val. Preferably, Xaa?
selected from the group consisting of Ala and Ile. In some embodiments of the invention,

25 Xaa”is Ala. In other embodiments, Xaa** is Ile.

Xaa® is selected from the group consisting of Arg, Gln and His. Preferably, Xaa®®
selected from the group consisting of Arg and His. In some embodiments of the invention,
Xaa® is Arg. In other embodiments, Xaa® is His.

30
Xaa™ is selected from the group consisting of Arg, His, Leu and Lys. Preferably, Xaa’®

selected from the group consisting of His, Lys and Leu. More preferably, Xaa’® is selected



20 In a further preferred group of PYY anal ogues of the invention, Xaa2 is
Pro, Xaa4 is selected fromthe group consisting of Hs and Lys, Xaal 6 is
G u, XaalWoi281148¥p48t ed from the group consisting of || ePehGR28L/00XHA2] s
selected fromthe group consisting of H's, Phe and Tyr, Xaa22 is selected
fromthe group consisting of Ala and Ile, and Xaa25 is Arg. 25ln a still
further preferred group of PYY anal ogues of the invention, Xaa2 is Pro,
Xaa4 is Lys, Xaab is selected fromthré4group consisting of Au and Ser,
Xaal6é is Qu, Xaal 7 is Leu, is Asn, Xaa2l is Tyr, Xaa22 is a, Xaa25
is Arg ad@mdhsEow consistinghf Hi Féﬂ‘? Lre Iysems eebadimentsag ﬂ?ﬁ‘“ﬁ‘%“’ni}%ﬁaﬁd Lys.
30l n ano r anal ogues of the invention, Xaa2 is

Pr o, Xaazﬂgsmﬁ{;gér%)%gguﬁﬁéeagﬁtﬁg%fromthe group consi sting of du and
Ser, Xaal6 is Qu, Xaal7 is Leu, -15- Xaal8 is Asn, Xaal9 is His, Xaa2l is

Tyr, Xaa22 is a, ,Xaa2b5 Arg.and Xaa3.is sel dfro fhe groyp
consi sti ﬁ’b ‘?prg%%fedlgéq}‘pﬁa)%@%ﬂogues Pﬁ%ﬁu?"ﬁfl??fb aﬁf‘éf é‘b?&é @P@gﬁegf PYY

anal Osue%oaf thtefgeodprb\éﬁmﬁ@rbfﬁiaa&’d L§s RGBS i @8t tddSrdrY The & nk§t1§§ gcted
fromthe ZJG@OHSI'S’“ Ju and Ser, Xaal6 is Au aal 7 1 s Leu, Xaal 8

is Asn, Pag Fedu feorThre, grxemamsisingbille mm Kga Arsgse@nd:anaSO is
H s. f P Xaa4d
Lys, xaaRor PR BMIONATE Poednd TOF ond S i iest R e Bllien 0™ s ha's,

Xaa2l iscdiwistingadA®a aril .2, Xaa25 is Arg 1l0and Xaa3 is H's. In another

preferred group of PYY anal ogues of the invention, Xaa2 is Pro, Xadl is
sel ected fromthe group consisting of H's and Lys, Xaal6 is select ed from

t he ou a

constati Ty ORPRECE Rt PRGN, XEEILA BB RA, o o
H s, Phe aaxhuem;wa,a Nasdtédfronltiecgop tmmmgefgamp AsonKast issgleofed Al a and
Ile, and_ Xaa, is H s her refe PYY anal o ues of the

i nvent i offomds grqup CPP%S““)%PS}E‘F@%E lgﬁﬁfiﬁg?épl&}ﬁe EGHR SI‘Srtn‘ngf H s
and Lys, oXaah&l Afa. Slc@6di@ks faf @tﬂéﬂﬂlﬁltﬂ)ﬂ@ﬂﬁy be as described above.

15  In another preferred group of PY'Y analogues of the invention, Xaa” is Pro, Xaa* is
selected from the group consisting of His and Lys, Xaa'® is Glu, Xaa' is selected from the
group consisting of Ile and Leu, Xaa®! is selected from the group consisting of His, Phe

and Tyr, and Xaa® is selected from the group consisting of Ala and Ile.

20 In a further preferred group of PYY analogues of the invention, Xaa® is Pro, Xaa® is
selected from the group consisting of His and Lys, Xaa'® is Glu, Xaa'” is selected from the
group consisting of Ile and Leu, Xaa®' is selected from the group consisting of His, Phe

and Tyr, Xaa™ is selected from the group consisting of Ala and Ile, and Xaa® is Arg.

25  Inastill further preferred group of PYY analogues of the invention, Xaa® is Pro, Xaa* is
Lys, Xaa® is selected from the group consisting of Glu and Ser, Xaa'lis Glu, Xaa'” is Leu,
Xaa'? is Asn, Xaa®! is Tyr, Xaa? is Ala, Xaa® is Arg and Xaa’ is selected from the group

consisting of His, Leu and Lys.

30 In another preferred group of PYY analogues of the invention, Xaa® is Pro, Xaa* is Lys,

Xaa® is selected from the group consisting of Glu and Ser, Xaa'® is Glu, Xaa'” is Leu,



20 consisting of Gn and Gu, Xaal7 is selected fromthe group consisting
of Ile and Leu, Xaal9 is H's, Xaa2l is selected fromthe group consisting
of His, PNO22HMIFMB, Xaa22 is selected fromthe group c8aIIER2DHPOBFI0Al a and
Ile, and Xaa3 is His. In yet another preferred group of PYY anal ogues of
the invention, Xaa2 is Pro, Xaad4 is H's, 25Xaal6 is selected fromthe group
consisting of GAn and GQu, Xaal7 is s %ect ed fromthe group consisting of
Ile and Leu, Xaal9 is H's, Xaa2l is sef’ected fromthe group consisting of

Hi s, Phe . D @22 1 ! 20 oUP k&, 30 t& @ and
Ile, and )ﬁga Slxén’lzllég. %gﬁixggofﬁeﬁ ’ ?)(Eagef (géggxga[rzo}&ﬁ‘\%%ﬂ E%tdaﬁgfég%cuééds of the
i nvent i offronXthaBroup dongstingafHis, Leklagd I¥ea6 is H's, Xaal6 is selected from
the group consisting of A n and Qu, Xaal7 is selected fromthe group
consisting of Ile and Leu, Xaal9 is H's, Xaa2l is selected fromthe group

- 16- congy ity Blefditcd e SOV DifloguBPfhe it RBbEKAYiSPIOXING ByouP

consi sting of Argeancfﬁlﬁrel%beoan aaéO%&ségH?séll n yet ano}tsherr’lprefer%éd group
of PYY aiahbiguescted fromethe groep comsistinXad Bli sndBey, X3 A% Gle, Kha | isdxaab is Hi s,
Xaal6 is 4, Xaal 7 iss sel ected from the gr 2£0NSi st i of. Jle and Leu,
Xaal 9 is)"g‘f“s,lS &%Q{aai gs Elésl’ 2‘5%&37}%%%% hé“glrag%%‘ C’Srérigfflilﬁ%aofls {5, Phe and
Tyr, Xaa22 is selected fromthe group consisting of Ala and Ile, Xaa25 is
Arg, and Xaa3 is His. In a still further preferred, group of PYY anal.ogues
of the i hvemsprefgrrekambodimept of thedmadntion, Xag ipPeo, Xaaals Livs, Xpas is GhmXsai's G u,
Xaal7 is.lLe, Xaal9 |s H s, Xaal io el 2@ I th [ 2¢Qnsi sting of
H s, Phelsaéngl’ %(f}?, v aflsiss)é(nec%{[a%d%srggmﬁg %e%gjﬁy&?%}l%oﬁég %’?}id%ag 1((% A a and

| | e, 1Kaadhd Ksa AisgHisand Xaa30 is His. In another preferred group of PYY
anal ogues of the invention, Xaa2 is Pro, Xaa4 is Hs, 15Xaa6 is H's, Xaal6
is Qu, Xaal7 is Ile, Xaal8 is Val, Xaal9 is H's, Xaa2l is selected from
the groupy GRRR BtiBkiotb SEpYYan BRI iAol &P lesbestafriom t he group
consi sting of ,&?)a anépé'rf){eﬂ? g(aEgSH?sg%rg, an Xa§3’ is Il-ll s.’ aIr% a yet
further peledtet frem the gropp oénsBWgaﬁHismgﬂds/staal%is selevted fioonthe ¥sca® i s Pr o,
Xaa4 1s consisting of Gln and Glu, Xaa!” is selected from the group consisting of Ile and Leu,

15  Xaa®'is selected from the group consisting of His, Phe and Tyr, Xaa® is selected from the

group consisting of Ala and Ile, and Xaa® is His.

In another preferred group of PYY analogues of the invention, Xaa® is Pro, Xaa* is

selected from the group consisting of His and Lys, Xaa'® is selected from the group
20  consisting of Gln and Glu, Xaa'’ is selected from the group consisting of Ile and Leu,

Xaa'® is His, Xaa®' is selected from the group consisting of His, Phe and Tyr, Xaa® is

selected from the group consisting of Ala and Ile, and Xaa® is His.

In yet another preferred group of PYY analogues of the invention, Xaa® is Pro, Xaa* is His,
25  Xaa'®is selected from the group consisting of Gln and Glu, Xaa'” is selected from the

group consisting of Ile and Leu, Xaa'? is His, Xaa®' is selected from the group consisting

of His, Phe and Tyr, Xaa?” is selected from the group consisting of Ala and Ile, and Xaa™®

is His.

30  Inanother preferred group of PYY analogues of the invention, Xaa’ is Pro, Xaa® is His,
Xaa® is His, Xaa'® is selected from the group consisting of Gln and Glu, Xaa' is selected

from the group consisting of Ile and Leu, Xaa" is His, Xaa®' is selected from the group



20H s, Xaa6 is H's, Xaal6 is Qu, Xaal7 is Ile, Xaals is Val, Xaal9 is Hi s,
Xaa2l is Phe, Xaa22 is selected fromthe group consisting of Ala and Il e,
Xaaz25 i s WPGIAHXaa3 is His. In one preferred enbodPGEAB20T1/00HEO
invention, Xaa2 is Pro, Xaa4 is H's, Xaa6 is H's, Xaal6 is Qu, Xaal7 is
Ile, Xaal 8 is Val, Xaal 9 is H's, Xaa2l is Phe, Xaa22 is Ile, Xaa25 is
Arg, and 25Xaa3 is H's. PYY anal ogues_ of the formula (I) include, but are
not limted to, the PYY anal ogues spe‘(l,g'fi cally described in the Exanples

and figures. ie Dy 22 i tqg the present | nt i
prefer ablcgﬁ%gg@g%gﬁﬁ%r@e éﬁﬁ?ﬁ%g Zf%ge(r:c?edoqﬁ) gjc?cgr?uﬂf 2K 1s9%?f2.¥1|%61ﬁd31:%, have a
st ronger aad Kee! isHisf ood i nt ake reduction than human PYY. Preferably they

have an effect on food intake reduction which is at |east as strong as
native -17- human PYY but which is nore sustained. |Increased duration of

appetite i TpiyhE i 1 . it thes ef fect
known as hfgést@ggtgg&gfegﬁa&g{}% gﬁati ol#lag#éuésplﬁe ?E@gﬁ%%?(g?s/%ggo’n)%% ]rse%lgte
appet 5t e Xar® is s, tXaat’ is Ghered' by sdeedian thngroinp corsistingealle hiEL oy Diaaltt

typi cal | ats hess foo | f, however,. the ite suppressant is then 5
met abol | B oRa; ﬁéFW%&ﬁPE}T‘BS&BO“PrCBH?‘EIMEQE& 50 T4 éxteledieh by the
time thefBaxthe BRAD cbGstiiddireah acdlle, 0% 8 Ak Sind NORBY friappetite. In view of
t he subject having eaten a snall neal at theé previous nealtinme, the subject

may in fact have an increased appetite at the time of the second neal. If

t he subject .satisties-that appet) it is sible.for, the fo ynt ake over
the two r?}%%ftgﬁfuﬁt%? 'i)?rgfe“teg gboél%r?gml?aﬁ?%%g&ﬁg sBEeT é(taak’é P\%(L}?a& Kave been
10 Wi hotis, Xae® i3 psD{dat’ is GRNessantle, Tht isiths, Dma¥ay selédial SoriteSErolpy have
"escaped” fromthe effects of thzg_apioetite suppressant. "Escape”™ can be

reduced BYPsipéing gt HisaPhe gialyra¥aes isoelesisd drom degrpprooasisting ofrAlpgnd Beng an

appetitexgy M3 [ ] onger duration of action. If the subject has a
reduced appeﬁ%}??ﬁ onger,S then the degree to which it can nake up the

deficit fromone neal in the next neal is reduced and as there is a
practical limt ta total 15 city in articular single_mgal . Preferably
t he conphhmgef)f’re?%e i S0 o ép@%g;éqsggflfe\}qungpn,t R Vggrf’e%%"ptli)ﬁls’ That is
say, 18 hexahfi ipgliyvixah'*as blgxae'’ad fib mda it & al X6 0MP kL Kayi! tishs_e%c&‘arfrc{n@gri%pt ors

such as Yl, Y3, Y4, Y5 and Y6. Those_receptors are recogni zed based on

bi ndi ng &PPP APRSLing K& Hita B¢ el T Xag (desslrsted dromvhistgroup coneisting of Alef t he
recept or pr: | o eceptors. The Y1 receptor is generally
B G IRA nEA iy

consi dere ptic and alleviates nany of the known actions of
neuropeptide Y in the periphery. Oiginally, this receptor was described as

having poor affinity for C-termnnal fragments of neurgpeptide_ Y, such as

the 13-38'% Yeé&ff@r?f P%/eé?ffedi gown AR Y dntlpeyesof the invensaas Faan s ft8pEaR iitle Y and
peptagle M Wai*s BIXaa' is Glu, Xaa'” is Ile, Xaa'® is Val, Xaa'® is His, Xaa?' is Phe, Xaa?

is selected from the group consisting of Ala and Ile, Xaa® is Arg, and Xaa® is His.

In one preferred embodiment of the invention, Xaa? is Pro, Xaa is His, Xaa® is His, Xaa'®
is Glu, Xaa'” is Ile, Xaa'® is Val, Xaa'’ is His, Xaa?! is Phe, Xaa® is Ile, Xaa® is Arg, and

25  Xaa” is His.

PYY analogues of the formula (I) include, but are not limited to, the PY'Y analogues

specifically described in the Examples and figures herein.

30  Compounds according to the present invention preferably have a more sustained effect on
food intake reduction or have a stronger effect on food intake reduction than human PYY.

Preferably they have an effect on food intake reduction which is at least as strong as native



25affinity (see PCT publication WD 93/09227). Pharnacol ogically, the Y2
receptor is distinguished from Yl by exhibiting affinity for Cterm nal

f ragnment sSWOf20Hd924pept i de Y. The Y2 receptor is nost of PER/GER20TIE0BHDI at ed
by the affinity of neuropeptide Y(13-36), although the 3-36 fragnent of
neur opeptide Y and 30peptide YY provides inproved affinity and selectivity
(see Dunont et al., Society for Neuroscience Abstracts 19:726, 1993).

Si gnal transm ssion through both the Y1- and the Y2 receptors are coupled to

the inhihitio denyl ate cycl ase inding,to.the Y2 receptor. -18- was
al so fou “’ta‘Bq’r\%B‘gtew HLI5 (Er?g‘ésée?ll’?ﬂ' aE‘Cfe@ @fﬁfon&‘ilaemm fqi’%f‘?'?@(’gﬁ?fhpse by
sel ect i vayeipahichiatlyQfp6itarittd WRA1 #RlefettRn6RARD EdsSape’N A2ddtidubtionldre Y2

receptor, like thé Y1l receptors, exhibits differential coupling to second

mes s engerappgtiesupprassanPatay nedue apiElisss thedgne cy@redoeprieoneal andirf thatrdedln a

variety of ain reqjon Lhel udi t he hi ppocanpus, substgntia 5

ni gra- | a'([?}é?’% fegPtyPhcgp%ﬁ%%l,es%t&Bgt #;ﬁ%%vse,r’mé% PBB iSHERTEHA PR DR unan, muri ne,
nonkey amgetitdlize@or @E@PisRrEmbaer ik eiculAtvned a(sebjget th&E, tHe Bmeint et No.

6, 420,352 and U S. Patent No. 6,355,478). An anal ogue of PYY according to

t he i nvemi§abihesuiesscan &veain s “werraale pppatite. Jpvieveplthg aubiest hawos et (i . e.
in a sol ytJ rAX |, e hysi.gl.ogi cal. L .. for
exam! o “TRATAPAIALbFThlDBep i MRl iRS B in FRERL Aere 2 BpBIe a0

t hat an alstineof bt se@nd alral. dé thersdbject satisies chat apyshitite © isSpdssibletfsr the$oddn vi vo

solubilit nd that this contribytes to a sl r absorption after
subcut ané%tﬁ]ge QEHAN e gl sIR el 1 bing ho s thanips fraddntake pepiddaye heqn s

pr ol qngedyitoae@Bappdiite §uppresdant Utiak iQ8 sg&%&%}&%ﬁﬁh&& QRGP Gh iRy aspect
of the invention, anal ogues of PYY 3-36 NH2 according to tﬁe i nvention
cont ai n &ffette abtheappetivé suppesssant. nEsagied sawbe redsqrdrigi usgpgtaddipiosalt dosessof4, 6,
19, 21, 25 or 30 in the native PYY 3-36 NH? l.ecul e substituted.for

i st di n2Be s Svpi il G Mt el Se L bRef Bter i flion <
made. Ac¢ptheiiitjedt astddatdll apPertd @6t 16wtk 2heh the degredtoobhith & cafnfiRe ap itk

resi dues a‘Ll _Positi ons 4, 6, 19, 21, 25 and 30 of the native PYY 3-36 NH2
sequence ah@! Gamanempabp thepexh mea) gireicedandpsdhere prasrastiog] YmitHe tateht al

nunbgg of. fesuld 2Dt .l%é'%l Beh€Si dues in the sequence of the clainmed
anal ogueclalgs a rfegstlb%. B ala)?albf further explanation, histidine is a

uni que amno acid in being not charged at pH 257.4 (i.e. under

physi ol ogj cal ., copnditions .in.the citcul ation or. subgutaneous f.ol | ow ng

B b out angeeb g pupman s Rothe Fyfaiedyore 15ty orths YaneiegRe. dbanierast o

| over) sigitditR b hodhet ABinltSY @omPaed with oies tdcdpiafs sush aPQUL Y S, P4,

Accor di n%,to certain preferred enbodi nents an anal fgue of PYY according to
t

o]
t he i nventdad YasThasoreseptats assecagnizeghusegconchinding sffoiitygpteamagipgyaad7. 4) and

s Pb§ f e'é@cf?xleXcef %Erslf,l i?hgt(jall?& tﬂ@?écef?tforsaarg %VB?&%M cjo%BleH %@eﬂ%rsa The Y1

receptor is generally considered to be postsynaptic and alleviates many of the known

actions of neuropeptide Y in the periphery. Originally, this recep’tor was described as

having poor affinity for C-terminal fragments of neuropeptide Y, such as the 13-36

fragment, but interacts with the full length neuropeptide Y and peptide YY with equal
25  affinity (see PCT publication WO 93/09227).

Pharmacologically, the Y2 receptor is distinguished from Y1 by exhibiting affinity for C-
terminal fragments of neuropeptide Y. The Y2 receptor is most often differentiated by the
affinity of neuropeptide Y(13-36), although the 3-36 fragment of neuropeptide Y and
30  peptide YY provides improved affinity and selectivity (see Dumont et al,, Society for
Neuroscience Abstracts 19:726, 1993). Signal transmission through both the Y1 and the
. Y2 receptors are coupled to the inhibition of adenylate cyclase. Binding to the Y2 receptor



30 pH of about pH5 (for exanple frompH4.5 to pH6.0 - a | ower pH than
approximately pH 4 or 5 may be undesirable for an injectable conposition
because iWOi2811/(9k¥By to i ncrease pain at the injection $T&B28U/WE1100
exhibit histidine ionisation and preferably an overall net -19- change at
such a lower pH An increase in the nunber of charged residues increases
the solubility of an injectable conposition in the vial and therefore
allows a small volume injection of a-t& atively concentrated peptide

solution to pe _given. ver, syhsequent . to subcytaneous injection the
anal ogue %38 a@&ﬁ%&f@&‘)f?&*‘% i‘W%ﬁﬂ@éﬁ leb‘ﬁF a{fc FEAn th é}’WiHSrBEY_S £CtivVEni sed
resi dues ;aieli6s BERLGH a1ditha RMIFRE! 1RhadiRGH, IRAYH 'ré:tegt@i'ﬁﬁ’(e fESY f&spofd | s and
therefore solubility decreases. This causes the peptide to prem%ltate

subcut aneshibitydiffétentigroospimggtostcaridsnasesnigens €scedhB et as Nohb S SEATRC Y2
According to certain. preferred.enbodi nents, PYY anal ogues accordi.ng to the
vent i ofecPBoRGTE RURIGHE FALY BFOB RGN SR ls GepBPLiTal. Foaegies: 1) A
peptisle HRGARRGEliMYatAl hypdthal fndkagnd KaielemC N HenRARMn I, hdYiRey i@t i vely
few charged groups and hydrophilic groups overall to decrease intrinsic
sol ubi | i 18} Y21soaptorp aysyheen sloacdfe. &, s¢abarPagmt Nios 6,420, 38%anddi ShPpenidice a net
posi ti veé%?'sar“gg) and good solubility at pH 5 for storage before
adm ni strationand to allow a | ow viscosity adm nistration solution (at pH
5). 3) Suitability for subcutaneous adm nistration of a | ow volune and
hi gh concentration, 20exceedi ng the sqlubilit% constant at pH 7.4 but not

T

: ] t pH
at pH 5. Aninalagns Pl Y goearding & the ipwenHen haspreierablyl na oxFralionistcha@8is ami no
aci dqyp esi . t.hi i -1 If . i .aj tesolubility
ot ool ° el i o RS b Il RS SHEERL 201 i ne
r esi dues exange,ghodeyfownhanioetibsié flhidromplaame) It sdepbhesivddithatzannbseédbe ofis. Thi s

is because zinc igns will bi.nd t.o uncharged histi di resi dues i n aqueous
ol ut 1 ot iafeg vt g coptifin Rt 12 Apeoliiy tod el Brebniifiet dery & o
up to 4 yeeBRsHEehtidh ahbtiuBaSancbib Sdints@MGorZbIEhikR cEReREMionHeptiad 4rd

hi stidine residues in several individual peptide nol ecul es and thereby

weakl y cHwspralonged presensepn theecitgBlaion] e to ot her sinilar peptide nol ecul es
| eadijng to a fall in solubility. However, zinc ions do not bind to
30charged histidine. Therefore, histidine containing peptides in a
conposi t Aocordingttabme prgferied @aspeonst the Inveléons nedegues oKREYY By3 0sdlk ataindiagbonds

SRARENTE R I B RO
21, 25 or 30 in the native PYY 3-36 NH, molecule substituted for histidine. More
preferably, more than one substitution to histidine is made. According to certain
20 embodiments 2, 3 or 4 of the amino acid residues at positions 4, 6, 19, 21, 25 and 30 of the
native PY'Y 3-36 NH; sequence are substituted for histidine residues. Preferably the total

number of resultant histidine residues in the sequence of the claimed analogue is at least 2.

By way of further explanation, histidine is a unique amino acid in being not charged at pH
25 7.4 (i.e. under physiological conditions in the circulation or subcutaneously following
subcutaneous administration). However, it is fully charged at pH 5 (or lower) since the pl
of the NH side chain of histidine is about 6.0. According to certain preferred embodiments
an analogue of PYY according to the invention has low or no overall charge at
physiological pH (pH 7.4) and is preferably formulated as part of a composition having a
30  pH of about pHS5 (for example from pH4.5 to pH6.0 — a lower pH than approximately pH 4
or 5 may be undesirable for an injectable composition because it is likely to increase pain

at the injection site) so as to exhibit histidine ionisation and preferably an overall net



-20- after subcutaneous injection but does not affect solubility in the
vial or syringe before admnistration. This neans that a peptide having an
overal | pVO@PLIAP¥RASxi mately 7 will have no charged resi 8G&4RB2011/000110
approximately neutral pH and a peptide conprising histidine residues in a
formul ation including zinc ions is advantageously soluble in the vial or
5syringe but precipitates subcutaneously follow ng adm nistration. So a pH7
neutral peptide with histidines in a-t®rnmulation including zinc ions is
advant ageously soluhle in the vial and syrjnge but precipitates

subcut an&eAREF %%L@gwwf&dﬁ? s GRnup ?rtqiéh%rs?&ewﬁ%mcrémﬂafed_

preci pi t abl,0ifity &f 4 EE@BI'&%Q&!?M?@} B the DAL ANSRerkRe SRVGENGH [b&ﬂm@f zlnc
ions followng Injection wl all as zinc 1ons are gradually washed out of
t he i nj eatjedionsif b eclativi] ytmcedtotal papedesdlstialte éegadna Hbeleayr, subsequeottoaneous
absorption wth nmuch better pharnacokinetics .but. no | oss .of

bi o avvai PUSHPEGHS KRGS O QUPROPEOFPISIOBEOGN fh SHERMIIER ai ni ng
neutral REeRhisde r&RlicPEd@pidifly e nhivibé T isHRd M stiRfnezbfGuad daRing! Nt roduct i on
of at least one additional histidine residue preferably results in the PYY
15anal ogthesefore sphwbilitydesreason Hauy ravgesthe peptisle toprscipitatgsnbeutancosly.wo

hi sti di ne,residues separ.ated from each.other by 1 to 3 intervening am no
acid resi%aﬁ8léesfnacerg)gliﬁspr(??ﬁﬁ?ss#%ﬁcﬁéﬁvse%feﬁhes). Such a spaci ng appears to be

optimumfor a single zinc ion to formin aqueous solution associations with
both histidine residues in a pair. In one advantageous enbodi ment of the

i nvent i ofcERrdingrip qertare Prederend cHOHipRRSS, PIYOnanalpguptrcgording éhqiap eftonpyy
203- 3§ Nhig\gegﬁ%bt -g?tg?ﬁ)efﬁﬁ%ﬁb“ﬁ%?qéfggéd f%a&&e%t' dine residue. In this

enbodi nent, Istidi residues of a pair are artificially
introduced with 1 intervening am no acid residue therebetween. |In another
advant agepus enhqdi nent of .the i ntion the amnp acid at. position 30 of
the nativh PRFPSdSEaEEcestidusiabl | € hatptnst Chrgnaemey il RS 'P8si due. | n
thi s enbeglirp®RNdro@pean@ihytifoehilicSkdups B9eral 30 Sitess@ntdnskAdolutifdy. Position 26) is
natural |y present 25and the other histidine residue of the pair (at
position 30) is artificially introduced. Preferably an anal ogue accordi ng

to t i pyent | L. pl .. e . . 8.5 r ref erably
pet vion ) o 1k BP9 of nfBE Byt wRRAIERE ReA R RnaRARU UL PO ED,
bet ween oldbifincht pHOS forstogagerbefaee adhinistlatomnal toglewhEswanscovier al | pl  of
30approximately 7.4. This neaps that at physiol ogi cal pH the anal ogue has
no si gni P@@E‘H‘mgﬁ)’é?‘&?tﬂorbé%ﬁ%é?- The overall pl of a nolecule may be

cal cul ated using techni ques wel |

3) Suitability for subcutaneous administration of a low volume and high concentration,

20  exceeding the solubility constant at pH 7.4 but not at pH 5.

In addition to histidine being a particularly advantageous amino acid residue for this
causing this differential pH-dependent solubility effect, the differential solubility of
peptides containing histidine residues is greatly enhanced if formulated together with zinc

25 ions. This is because zinc ions will bind to uncharged histidine residues in aqueous
solution. It is believed that zinc ions are able to bind simultaneously to up to 4 uncharged
histidines. This allows zinc to co-ordinate with histidine residues in several individual
peptide molecules and thereby weakly cross-link the peptide molecule to other similar
peptide molecules leading to a fall in solubility. However, zinc ions do not bind to

30 charged hfstidine. Therefore, histidine containing peptides in a composition containing
zinc ions will be cross-linked by weak ionic bonds at pH 7.4 but not at pH 5.0. The

presence of His residues bound to zinc ions therefore enhances precipitation of the peptide



-21- known to a person skilled in the art or alternatively may be

determ ned experinentally by using isoelectric focussing. In order to
take ful IwWadtavagé of this effect the Inventors have f8GHER2AHI000H8

foll ow ng 5conbi nation of features are particularly preferred. 1)Peptide
sequence which at pH 7.4 has no net charge and rel atively few charged
groups and relatively few hydrophilic groups overall so as to decrease
intrinsic solubility. 102)Presence of-28 nunber of histidines which produce

Siti h , d.sol upil.it t.pH 5 f t or f
2 ni ot Pt SheAGors TargH 4 05001 ST PR Freatilar SBIERDELT on at pH
5. 3) Sol WhirikibtvatioR! Mbﬁé&x@ﬂﬁ@?‘ﬁeﬁﬁl@hﬁbiﬁg LAkl el 8 otzaﬁb;ay%lewwm gh

concentration exceeding the solubility constant at but’ not at pH 5.
154) The pheesenchargsd regiguesiabapprovimarelpnantrabeH ends peptidelcomgrising bistilimeged

hi sti di ne_resi due t.pH 7. nd_.adj acent | ecul.es but .whi ch do not
cross-1ing c%g%rb%?ﬁg{aﬁﬂ? Hg:f'%ﬁngp?gg 8?71‘%@?’?3%08?][3'6?—]1“ Kl r"ﬂﬁlioﬁatgl y pH 5.
20 Vapi arysage\ut padipstaien stbedanE¥! yafoabwiigedmdlistdiRn! SV £pHT ButfApBpdd ng an
am no acid se,que_nce_ represented by fornmula (1) having up to two am no acids
(e.g. 0, Withfustainestimaforprylationdrciuding alnc iongasadvptag@usixaaluble ixshe dal Xaal |
Xaaz2l, X . . Lt D | f £ n 1,no_aci d

conser vatrg e BerpRRpidaatrRAGES T SuliFL800. ATRRNGR o
Tabl e 2 lbahawid pleciphaticetiaigradailly} eastibkoreant t}idmlnaﬁtn:aﬂbm ?f iii;l]c ns
correspondi ng non- variant nolecule when in a nolecul e of the invention.
Typi cal | %L%‘%E%W%W&I@Eadkﬁ ARk ’iOBﬁ%reéFqgu?]IlﬁéWP%’ﬁfi&Bb?fém yechigh Siie anot her,
amongo t hahaefRBaierSis 3B RPePLidsy A Bbcu¥ieoud Hophbn Wit‘ﬁ?mﬁcﬁtb%ft&hange of Ser
and Thr containi ng hydroxy 30 residues, interchange of the acidic residues
Asp and @Gharmacekinetich hhgw lost eldee-avdikbiity.dEhe mtsi afbsorpon fand gBlen,

I nt ercha of the.basic. residyes s _and I nt erchange qgf fhe aromatic
r esi duesﬂgﬁl(elmghcamfwr}g %Hgaf%etpgﬁ%ﬁ%{h eCOBBOP‘%Ll%)s%Iappg?tzoga%ﬁﬁgﬂ ‘acids Al a,

Ser ,

(e.g.,
ee, e.g.,

Introduction of at least one additional histidine residue preferably results in the PYY

15  analogues of the invention having at least one occurrence of two histidine residues
separated from each other by 1 to 3 intervening amino acid residues (a pair of histidine
residues). Such a spacing appears to be optimum for a single zinc ion to form in aqueous
solution associations with both histidine residues in a pair. In one advantageous
embodiment of the invention the amino acids at both positions 4 and 6 of the native PYY

20 3-36 NHj,sequence are substituted for a histidine residue. In this embodiment, both of the
histidine residues of a pair are artificially introduced with 1 intervening amino acid residue
therebetween. In another advantageous embodiment of the invention the amino acid at
position 30 of the native PYY 3-36 NH; sequence is substituted for a histidine residue. In
this embodiment one of the histidine residues of a pair (at position 26) is naturally present

25  and the other histidine residue of the pair (at position 30) is artificially introduced.

Preferably an analogue according to the invention has an overall pl of between 6.5 and 8.5.
More preferably between 7.0 and 8.0, more preferably between 7.1 and 7.7, more
preferably between 7.2 and 7.6, more preferably the analogue has an overall pI of

30  approximately 7.4. This means that at physiological pH the analogue has no significant

overall charge. The overall pI of a molecule may be calculated using techniques well



-22- Thr, Met and Gy. Guidance concerning how to make phenotypically
silent am no acid substitutions, ie substitutions that do not alter the
expressedvprRendvy4é, is provided in Bowie et al., Scien®€THLB2INANGL10310,
1990. 5Table 2: Non-limting exanples of conservative am no acid
substitutions Oiginal ResidueConservative Substitutions Al aSer 10ArgLys

Asnd n,

Val

H s Aspd u CysSer G nAsn 15d g,lAsp Hi sAsn; G n IlelLeu, Val Leulle;

LysArg; G n 20MetLeu; Ile

5

10

15

20

25

30

known to a person skilled in the art or alternatively may be determined experimentally by

using isoelectric focussing.

In order to take full advantage of this effect the Inventors have found that the following

combination of features are particularly preferred.

1) Peptide sequence which at pH 7.4 has no net charge and relatively few charged
groups and relatively few hydrophilic groups overall so as to decrease intrinsic
solubility.

2) Presence of a number of histidines which produce a net positive charge and
good solubility at pH 5 for storage before administration and to allow a low
viscosity administration solution at pH 5.

3) Solubility for subcutaneous administration of a low volume high concentration
exceeding the solubility constant at pH 7.4 but not at pH 5.

4) The presence of zinc ions which produce cross-linking of uncharged histidine
residues at pH 7.4 and adjacent molecules but which do not cross-link charge

histidine at pre-administration pH or approximately pH 5.

Variants:

Variants include PYY analogues of the invention comprising an amino acid sequence
represented by formula (I) having up to two amino acids (e.g. 0, 1 or 2) other than Xaa?,
Xaa* Xaa®, Xaa'®, Xaa'", Xaa", Xaa'?, Xaa®', Xaa??, Xaa®® and Xaa’ replaced with a
different amino acid (e.g., conservative substitutions and non-conservative substitutions;
see, e.g., Table 2 below) which retain at least some of the activity of a corresponding non-

variant molecule when in a molecule of the invention.

Typically conservative substitutions are the replacements, for one another, among the
aliphatic amino acids Ala, Val, Leu and Ile; interchange of Ser and Thr containing hydroxy
residues, interchange of the acidic residues Asp and Glu, interchange between the amide
residues Asn and Gln, interchange of the basic residues Lys and Arg, interchange of the

aromatic residues Phe and Tyr, and interchange of the small-sized amino acids Ala, Ser,



PheMet; Leu; Tyr SerThr ThrSer TrpTyr 25TyrTrp; Phe Vallle; Leu Variants
further include PYY anal ogues in which up to two amno acids (e.g. 0, 1 or
2) ot her WR2A1IXW2473 PCTAGB2XHAI0011Xa a6,
Xaal6, Xaal7, Xaals, Xaal9, Xaa2l, Xaa22, Xaa25 and Xaa3 are 30 repl aced
with an am no acid present at the equival ent position in PYY derived froma
speci es other than human. The sequences of PYYs of various species are
included in Table 1 above. Derivative$235A conpound of the invention may

conprise. the,str ure of formula. nmodi fied by wel] known processes

i ncl udi nﬁiﬂggpﬁﬁly gVV%B%@?OQP?rBW,%]%’E’rtBWCQgF'H%Yp‘%?é{YI : f’?tcﬂ‘l’,“_g? 8f'%exanpl e
acet yl at sghtinfisht aé sbRtitBbRSBEY Aldt Aer 1Y Exprédtd MnolypBidlhAAideatn and

pegyl ation. The structure of forrmula (I) may be nodified at random

posi t i onBowi¢ efiah, SeiencadréddPeE 134, 1990.pr edet er mi ned positions within the
nol ecul e and may include one, twd, three or nore 40attached chem cal

noi et es - 23z, A.conmpound of the invention may, be a fusion protein,

wher edy 'Erﬁgleér Nﬂgilﬂ?lgg%?xe\“?fﬁ?ﬁﬁ é:otlfe)rvq?‘ge?ﬁ‘g@da“{%s”;ﬁ%?ﬂ%ﬁs protein or

pol ypepti de (the i ' hi I ' he
art. Alternat@u@n3 Residue 5 fsion protepsrvsive Bebstigiionst i cal |y synt hesi zed
by

Ala Ser
10 Arg Lys
Asn Gln, His
Asp Glu
Cys Ser
Gln Asn
15 Glu Asp
His Asn; Gln
Ile Leu, Val
Leu Ile; Val
Lys Arg; Gln
20 Met Leu; Ile
Phe Met; Leu; Tyr
Ser Thr
Thr Ser
Trp Tyr
25 Tyr Trp; Phe
Val Ile; Leu

Variants further include PYY analogues in which up to two amino acids (e.g. 0, 1 or 2)

other than Xaa?, Xaa*, Xaa®, Xaa'é, Xaa'?, Xaa'®, Xaa", Xaa“, Xaa??, Xaa®® and Xaa®’ are
30  replaced with an amino acid present at the equivalent position in PYY derived from a

species other than human. The sequences of PYY's of various species are included in

Table 1 above.

Derivatives

35 A compound of the invention may comprise the structure of formula (I) modified by well
known processes including amidation, glycosylation, carbamylation, acylation, for
example acetylation, sulfation, phosphylation, cyclization, lipidization and pegylation.
The structure of formula (I) may be modified at random positions within the molecule, or
at predetermined positions within the molecule and may include one, two, three or more

40  attached chemical moieties.



5 any known net hod. Such a fusion protein conprises the structure of
formula (1). Any suitable peptide or protein can be used as the fusion
partner (WO@011/®&47dm al bum n, carboni ¢ anhydrase, gl ut aPRT&RROB/APHAST er ase
or thioredoxin, etc.). Preferred fusion partners will not have an adverse
bi ol ogi cal activity in vivo. Such fusion proteins may be made by |inking

t he carboxy-term nus of the fusion partner to the am no-term nus of the
structure of 10fornula (1) or vice vel¥a. Optionally, a cleavable |inker
may be used to link the structure of fornmula (1) to the fusion partner. A
resulting cleavable fusion protein may be cleaved in vivo such that an

f f h
o eavabl & Trilioufd GPREMS meh e b AGGH pBflin Suffeb el GOPtoRR L0
[ SEQ | D NGQused4d lanotierprReinfor@olypepiile-tii-flsibh parftBrQsing Mmblﬁﬁdt methodsh can be

cl eaved by 15ent eroki nase, thronbin, ubiquitin cleaving enzy renln
respect i §BOWN indhg arte Adternatively, spgh éﬁfsmcpw@lmmey b@srynﬂﬁtleemwaﬁlefsw

i nventi o h ructure
of 1 08 sy PG AEmBBAY Shitl PBER shdfe Bibfthe ARIPO! EmBla () BB L UTLLL
herein t wlﬂiblaimpbd@ora)rohamaodale wded asthe ﬁwmanartaerc(mgp(semm dburhuy, parbeni¢ | )

havi ng t sane L O ical. functi.on as t ndi n nm)dj fied
Conpound g e rN e B s TSy O b1 BT RO LR eBAN
derivati yg: HRy amd\r&&vo%lbgﬂamchw B8RP Bach PustortRORMNERy e hddBy a ( 1) .
According to the present rnvention, exanples of physiologically funct| onal

deri vat i Vinking el aachoxgderarinys oftheifision parinesde Rerrmine terpirmof dig yruewresfs and

amd P ceutic II st f ounds
of thE i AU BFOa Lo, CrBRaRER B iR hitket iR bR B3 b MRSGEPS, VT
C5_10 ar 0£3ﬂorﬁiﬁlaé(l)kw the figfonapairtner. a@rdﬂulﬁﬁgefea@dble ﬁﬁiod@r@télhaﬁd‘}&fb déavad
approprlate site, for exanple at an acid s of sw abl e

r e
noi et i esayEl WBF%HBBF%V‘? ameef ¢ ﬁ‘é‘ﬁ?%un\ﬂnotf%’%ni’%‘“% 1scrgleg§ﬁql aﬁt"&Wé’ les9f of er abl y

5 to 301 _Daply et limted
to, the ?“&’acg%g%% aur 3’5’}“&%?]2‘%&%’? hgmg ?h&@;ielﬂ“?&sgg%l?by ol gyII@Q(CISI 129),

st earyl NOQ.74950;P-BhatGieandeP- HeH}L){SEQI I&x BO.: 45 4vhitlecdndescléayed by pi di zat i on
i scideclFipsaes WERPLAY KBTS SBindshmf Wil fobREVIE. 585 %662 Sana u s
Pat ent Npateﬁ,mi,ﬂwoﬁat ty acid derivatives of a conpound of the invention
conprising a conpound
A compound of the invention may be a physiologically functional derivative of the
structure of formula (I). The term “physiologically functional derivative” is used herein to
20  denote a chemical derivative of a compound of formula (I) having the same physiological
function as the corresponding unmodified compound of formula (I). For example, a
physiologically functionally derivative may be convertible in the body to a compound of
formula (I). According to the present invention, examples of physiologically functional
derivatives include esters, amides, and carbamates; preferably esters and amides.
25
Pharmaceutically acceptable esters and amides of the compounds of the invention may
comprise a Cy9 alkyl-, Cy.59 alkenyl-, Cs.io aryl-, Cs.io ar-Cj.p9 alkyl-, or amino acid-ester
or -amide attached at an appropriate site, for example at an acid group. Examples of
suitable moieties are hydrophobic substituents with 4 to 26 carbon atoms, preferably 5 to
30 19 carbon atoms. Suitable lipid groups include, but are not limited to, the following:
lauroyl (C;H33), palmityl (CisHs,), oleyl (CisHag), stearyl (Ci7Hjs), cholate; and

deoxycholate.



50f the invention linked to fatty acid via a disulfide |linkage my be used
for delivery of a conpound of the invention to neuronal cells and tissues.
Li pi di satWOROHWREdl y i ncreases the absorption of the cE&GpsBAE/00e118t1 ve to
the rate of absorption of the correspondi ng unlipidi sed conpounds, as well
as prolonging blood and tissue retention of the conpounds. Moreover, the
disulfide linkage in lipidised derivative is relatively labile in 10the
cells and thus facilitates intracell uk&r rel ease of the nolecule fromthe
fatty acid noieties. Suitable |ipid-containing noieties are hydrophobic
substituents with 4 to 26 carbon atons, preferably 5 to 19 carbon atons.

Sui t abl e y\lr il L NC 'y . 1M - | LNg:

oal m tyt N o et s BELorpbbS ik e g R
deoxycholast discldsed Gy UIS. PatehioNo ng93600eH2; UR: [Patkat Ny od, 09336920 and Ui Pgtent Ne.
formation of disul fi bri.dge and head:-to-tail cyclization using

cyclizat i@%@sr‘ééi att ‘?S%"&“ﬁ%p‘fﬁd@?%@d ﬂé‘b@l@ﬁﬁ%@@wmquour@m udi ng
i ncrease j e t § 10

cont ofmat | AP RoB0E Bk GRAT] FaSRALRRR ke A%y Bo LERIL! 4OV NZH ent

wher e t heopouwrclafltheadepopitd deurona Iceltfemddissidst erpdisationoyakedly ecgrasesp.

Sui t abl lized tid i ncl ud [ d di jc head-to-tail

cycl i zed 08 PR B egempou sditveddharaly O aRvamiO oAb e PP RS i onal
resi dues ynRgiaRed 8dth o@as,a@djenia@@aho&gy?lﬂb@&@ﬂcms@ﬁmt@tisﬂofﬂﬂé the purpose of
formation of a disulfide bond or a side chain incorporated for the purpose

of resi ncpraBendsy Mareqyer, die disgfide Epkage imldpidised derivatvelhtrelotivalnlabbe im

pegyhat ed s f. 0, 0 i nvention
g o pelelighd e Bl bl dediblar  TRRY LA RTRERE P 8810’ Y01 Ty
and ci r culoadtieng Stitabie kipidichetaipigymeietiesckee hpdroplebi cabetituentnithgeani2ei ty (see

U S Patent No. 4,179,6337). 30 -25- copglyners,. carboxynethyl cell ul ose,
dext ran, “H8PY ORI pig e b i Ratearhen fiPRe. Sw%q Unid erqgs dtojudegput are not
derivati $iaiie@Ro, e UGS e gmi@i @ 315)paaeyr1t(bg@12we£ﬁ (@ﬁgﬁ?ﬁlcﬁﬂ?g@,a A#gar

wei ght, and may be bran d or unbranched.” For “ease’ in harndlin

manuf act deéxygholatee preferred nol ecul ar wei ght of a pol yet hyl ene gl ycol for
derilgéisation of a conmpound of 5the invention is fromabout 1 kDa to about
100 , the term"about” indicating that in preparations of polyethylene

gl ycol , s90kzatioh artHods inbiude cyeliAt o €ughdBERringssn oft hdibulfidebsdat md

nol ecul ar wei ght. Pol yners of other nolecul ar weights mail be used,

dependi ngeashiortaid crdizafirusing? eysdigation 1pinf Cydized geptisdes may davhenhgneest i on of
sust ai ne i t e - bi ol .oqgi tivity, the
case | RaRES SRR el e bBpmictic Ik, R LRLARCBRE Y, o

ef f ect s oénfoheatpablyenbtydigneCgtlyatbn may in pdracdpeietaxpediermtvdiere the anal og. For

examp) e, 80200 KSR LG SRS R AR FuRY AR TRSSHh Gt O ©f
include monomeric and dimeric head-to-tail cyclized structures. Cyclized peptides may
include one or more additional residues, especially an additional cysteine incorporated for
the purpose of formation of a disulfide bond or a side chain incorporated for the purpose of

resin-based cyclization.

25
A compound of the invention may be a pegylated structure of formula (I). Pegylated
compounds of the invention may provide additional advantages such as increased
solubility, stability and circulating time of the polypeptide, or decreased immunogenicity
(see U.S. Patent No. 4,179,337).

30

Chemical moieties for derivitization of a compound of the invention may also be selected

from water soluble polymers such as polyethylene glycol, ethylene glycol/propylene glycol



500, 1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500, 5000, 5500, 6000,

6500, 7000, 7500, 8000, 8500, 9000, 9500, 10,000, 10,500, 11,000, 11,500,
12, 000, ™O2001/09283000, 15 Salts and sol vates of conpouk@3/@R2011HW011Avent i on
that are suitable for use in a nedicanment are those wherein a counterion or
associ ated solvent is pharmaceutically acceptable. 20 However, salts and
sol vat es havi ng non-pharnmaceutically acceptabl e counterions or associ ated
solvents are within the scope of the Bfesent invention, for exanple, for
use as internediates in th

reparation of th ou f fornula (1) and
their ph&PRRIVEEE eaapaxymethydostiniose dexirany pglyvigs] Wsahol Jz]glsuﬁﬁ - ROTBER s
accordin gani c
i ds.or T R R g R gy 8 R ROy 88 e
t hose foranédlawbblbrdmuedomhinbranchedhm edmeomhmdlisgla@manu:factnnng,lthq citric,

tartaric, hori ¢ cti p c,, acetic, |quoro tic,
Succini o PreGred mlePSe Feiahd it pofettend el bitide@vatisifin of omPpoupy ot

oxal ogc etthecmvémfoha@ﬁ&wa%@w l(kDaQB fama@bﬁ@al the té?mt'%é{ﬁﬂﬁ&%waﬁﬂé‘ihﬁt inf ormc,
benzoi ¢, 30mal oni ¢, napht hal ene-2-sul foni ¢, benzenesul fonic, and |seth|on|c

aci ds. Opreparationtief Wﬂlbé@lecgkmql,csommlecwmmnnveugim& sase shm thmadkert i cal | y
accept abl usef I nte d| at.e oht ai ni ounds of
Fhe P oot edo Btett paRuhdt S e RbiEguk SRl ik B uiddC g GRRBIRE SA

Phar maceiid &irtd theepenicqhbRles ok bgariple khetRs@oni ofehstdiRedaieTeasy diRirédlthes, al kal i
metal salts, for exanple potassiumand sodiumsalts, alkaline earth net al

salts, f@ffe@%aﬁm@wp’@gm aehitYret Bo easE imhadiing th%ﬁiﬂgr%eeﬂrtlgcmftantlgﬁngcaw i C
base f I Ty, Y lop. Fapse
SRy’ B HETEIG S RGN E U B A B, TOPSC
compou nd@xmapie;‘ the polyethpleax glycoli rhdy lsavevianveragamalecdar wéight afrabout@®0f ed or
from whi %G ”2)%5 lag%
0, 1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500, 5000, 5500, 6000, 6500, 7000,
7500, 8000, 8500, 9000, 9500, 10,000, 10,500, 11,000, 11,500, 12,000, 12,500, 13,000,
13,500, 14,000, 14,500, 15,000, 15,500, 16,000, 16,500, 17,000, 17,500, 18,000, 18,500,
15 19,000, 19,500, 20,000, 25,000, 30,000, 35,000, 40,000, 50,000, 55,000, 60,000, 65,000,
70,000, 75,000, 80,000, 85,000, 90,000, 95,000, or 100,000 kDa.

Salts and solvates of compounds of the invention that are suitable for use in a medicament
are those wherein a counterion or associated solvent is pharmaceutically acceptable.

20  However, salts and solvates having non-pharmaceutically acceptable counterions or
associated solvents are within the scope of the present invention, for example, for use as
intermediates in the preparation of the compounds of formula (I) and their

pharmaceutically acceptable salts or solvates.

25  Suitable salts according to the invention include those formed with organic or inorganic
acids or bases. Pharmaceutically acceptable acid addition salts include those formed with
hydrochloric, hydrobromic, sulphuric, nitric, citric, tartaric, acetic, phosphoric, lactic,
pyruvic, acetic, trifluoroacetic, succinic, perchloric, fumaric, maleic, glycollic, lactic,
salicylic, oxaloacetic, methanesulfonic, ethanesulfonic, p-toluenesulfonic, formic, benzoic,

30  malonic, naphthalene-2-sulfonic, benzenesulfonic, and isethionic acids. Other acids such
as oxalic, while not in themselves pharmaceutically acceptable, may be useful as

intermediates in obtaining the compounds of the invention and their pharmaceutical



precipitated or crystallized. Such conplexes are known as "sol vates". For
exanple, a conplex with water is known as a "hydrate". The present

i nvent i orWpreuw@er3sol vat es of 10 conpounds of the inveRCT&B2004M0110i ons:
The invention provides a pharnmaceutical conposition conprising a conpound
of fornmula (1) together with a pharnmaceutically acceptable carrier and
optionally other therapeutic 15ingredients, together with rel ated net hods.
In some enbodi ments, the pharmaceuti cat conposition is present in a syringe

or other adnjnjstration devj.ce for cut aneouys adm,nistrati.on tq humans.
The' nveAEBiRl R P AR e R e SR B SoRPAS popitads, |
derivati vfkalindtdl salts, £ et @hpRiBtatHSNAAE sdAImUERSs, AkaBndBMhGASE Yalts, THE .

i nvention also provides a conpound of forrmula (I) or a variant, derivative,

salt or swmplecalcivar agrmagesinmsaky, gad saltsivoth orgenip bases.ifonexsom i si ng a

conpound of | a f S§ _J treatment of obesity or diabetes.
The inverqfﬁyglr?ﬁg)&ﬂ? lgé%drlgvﬂg%fggﬁg gtl:l%r?pkﬁﬁend 25 of formula (1), or a

phar mapceuti cal conposition conprising a conpound of formula (1), for use in
reduction of appetite in a subject, for_use in reduction of food intake in
a subj ectthogrskilisd ip dhe aripfrosganig shsmissry will appresiatsfhatapanynorganig spapeundshe
inventio | it p or a

vari ant, Ia%%g;enﬁllm\?)gﬁ? ({;(g%/{vgg?? grfts gﬁf }\1/13{1 é}?ety %g%g#{%gfﬁ?‘&gmn%ﬂnﬁf gfh:%eur e of a
nmedi caneptecipitatetlfoe ctysiitzodrfuchtompketsahoknovidas'Bolvetes". fFor exangriglae a

di sorder of ener. met.abol i sm syich as, Qhesity ar diabetes, pre-diapetes or
el 1 ecogmaEsatwitE A Row b RvER: (o6 Parby BrOUPE ks S0as 857 °or %
conpeynd cehpbBIdddk thelhvenfbn.@ variant, derivative salt or solvate thereof
for the manufacture of a medi canment for reducing appetite in a subject,

reduci ng food intake in a subject, or reducing calorie intake in a subject.
5The inv tnidﬂn0 fsyrther provi des a nmethod of treating a netabolic disorder,
for exanpoe 8% sor der of energy netabolism such as obesity or diabetes,

pr e- di abghesmwentibmprovideda ghardasstitallcomposigon orfprisitkj £6dmpdund @€ torirves eof
conprising admnistering to the subject an effective anmpunt of a,  conpound
of for nufl tqgeshepvith aphpimaceutily pecspiable cagigr andpptigaplfy other Higrapettic or  a

phar fRCedr&hibnE QRERE Wil RAM diRId99 s H B s, 0L PRllrRaddulical ThE

composition 1s present in a syringe or other administration device for subcutaneous

administration to humans.

The invention further provides the compound of formula (I) or a variant, derivative, salt or

20  solvate thereof for use as a medicament.

The invention also provides a compound of formula (I) or a variant, derivative, salt or
solvate thereof, or a pharmaceutical composition comprising a compound of formula (I),
for use in the treatment of obesity or diabetes. The invention further provides a compound
25  of formula (I), or a pharmaceutical composition comprising a compound of formula (I), for
use in reduction of appetite in a subject, for use in reduction of food intake in a subject, or

for use in reduction of calorie intake in a subject.

The invention further provides the use of a compound of formula (I) or a variant,
30 derivative, salt or solvate thereof for the manufacture of a medicament for the treatment of
a metabolic disorder, for example a disorder of energy metabolism such as obesity or

diabetes, pre-diabetes or impaired glucose tolerance. The invention also provides the use



10i nvention al so provides a nethod of reducing appetite in a subject,
reduci ng food intake in a subject, or reducing calorie intake in a subject,
conpri si NYoRANM/MREBeri ng to the subject an effective anBGlitGR2P11IAHEHAPouUnd
of formula (1), or a pharnmaceutical conposition conprising a conmpound of
formula (1). 15 In sone enbodi nents, the conpound is adm nistered
parentally. In sonme enbodi nents, the conmpound is adm nistered

subcut aneously, intravenously, intram@®%cularly, intranasally, transdermally
or sublingually. The subject to whom the conpound is adm nistered may be
overwei g Icr(lJ a compoundpiioraul(hpres eariant, derivative valt g1 sobvate thergdfifor then, t he

subj ect nma e, di abet | for. .exapple having insulin resistance or. gl ucose
"t ol or a MU RERR S e Sl AR AR T o TS (R e S0 e,

t he subjg@meapmqaamﬂmﬁwpgmhhmméahegﬁfmtThe subj ect may be overwei ght, for
exanpl e, obese and have di abetes nellitus, for exanple, Type Il diabetes.
25l n addition, or alternatively, the subject may have, or nay be at risk of

havi n, : . S . . N . . factor .
Such 8 sqPAUPRHAGE ple bGeCRRRIH of reRflsdp BUBINH MRler, B Pl a 220" )
exanpl e lkispriet ehaieegy, methbisoswich hosbsity ondighgty, pee-diatstds drampaireel, and

dyslipidem a; stroke; gall bl adder di sease; aosteoarthritis; sleep apnea;
repr otucesaiedplepmieins fubieck gt drergpdicowpsting a@vm%{wgéy YRSt Wancer s,

for exampiectivaAnRufsta cotffoRhdbLiorhRlaq N or ERVIRAR! ddrBhiive sNsdsolvad esophagus

cancer; varicose veins; acnthosis nigri‘cans; eczemm; exerclse intolerance;
i nsul i n theséaft arageharrhageeti¢tad nenpesitopempneingsteonpoand ef foohdki(bhiThsi s;
osteogarthritjs: .orthopedic i,njury:.insulin.resistance,  for .-28- exanple,
Cypeld arimsabidiaSharosiRGr Bethl SRR it fos B reuste oottt han.
Nat ure 4Q4u6j3&; ddediimSeusie iftakakn a S@Pécx,io‘aﬁpmﬂg admin¥$¥ring3%he SBPR} . Ot her
di sorders associated wth obesity include depression, anxiety, panic

att acks, aBsffgstienmonatefacirarpoupd gl fosmpladDeorrphimpcentical compestigial gi a,

i”SO”“iacw&ﬂﬂghéé¥@5MmuBQ§?&%hM§pgo”p“'Sive di sorder, and nyocl onus.

Furt hernore y 1S a recogntzed risk factor for increased incidence of
conplications of general anesthesia. (See e. g., Kopelnman, Nature

404: 635-43, 2000)..1n geperal, ohesity reduces life span and carries a

seri 35e M §<rzni)?m%9§hwsw i 167 £7TBR0 dﬁa&aﬁlnt% ar?@%lbd_laﬁws e

di seases g cofipdAhd RlaAnASSefd3hEGtaNebils1 @ RREdveXoRIYE intahdulclalgct s, mat er nal
obesity being associated with increased incidence of neural” tube defects,

car pal t imrsabsallyniganedamaliy sy sublingesliye venous insufficiency (CVI); daytine
sl eepi ness; deep vein thronbosis (DVT); end stage renal disease (ESRD);
gout; heat disorders; inpaired inmune response;

The subject to whom the compound is administered may be overweight, for example,

20  obese. Alternatively, or in addition, the subject may be diabetic, for example having
insulin resistance or glucose intolerance, or both. The subject may have diabetes mellitus,
for example, the subject may have Type Il diabetes. The subject may be overweight, for

example, obese and have diabetes mellitus, for example, Type 11 diabetes.

25  In addition, or alternatively, the subject may have, or may be at risk of having, a disorder
in which obesity or being overweight is a risk factor. Such disorders include, but are not
limited to, cardiovascular disease, for example hypertension, atherosclerosis, congestive
heart failure, and dyslipidemia; stroke; gallbladder disease; osteoarthritis; sleep apnea;
reproductive disorders for example, polycystic ovarian syndrome; cancers, for example

30 breast, prostate, colon, endometrial, kidney, and esophagus cancer; varicose veins;
acnthosis nigricans; eczema; exercise intolerance; insulin resistance; hypertension

hypercholesterolemia; cholithiasis; osteoarthritis; orthopedic injury; insulin resistance, for



15inpaired respiratory function; infertility; liver disease; |ower back
pain; obstetric and gynecologic conplications; pancreatititis; as well as
abdom nalWRapH/®2473acant hosi s ni gri cans; endocri ne abnoPERIGR2DHAL00Ar oni ¢
hypoxi a and hypercapni a; dermatol ogi cal effects; el ephantitis;

gast roesophageal reflux; heel spurs; lower extremty edema; nmanmegal y which
causes consi derabl e problens such as bra strap pain, skin damage,

20cervi cal pain, chronic odors and i m8ctions in the skin fol ds under the

br east s, - large.ant eri or gbdom,nal | I. masses,. for ex |.e abdom na
panni cul ie&’n‘épl\m Vﬁe?r%é“%ﬁ%ﬁ%‘“%%?ﬁ‘ 1% &t?@,%ﬂ?@&@ﬁ@‘%\ﬂ?%ﬁ@?e @B?WPB frequent
i nfect i onaruredon $35aB OR iRk4hen @i 41f, BeMish Mg, J 130Y 833Ckodegi n; nuscul oskel et al

di sease; pseudo tunor cerebri (or benign intracranial hypertension), and

sliding hiatil hernia. 25 The present invention further provides a nethod
for incr j bt P subj ect. The method, includes, for
exanpl e, Q%g%ri’lng&gf %Ogé%(?%toﬁsﬁt dggg&i%%?)éeﬁglﬁf”i a(%ﬁ% PAPFEIRSe anount of a
conpofind nufraiveheadached, PMS, ichronfvepasiifiptes; tfibrdnell @bYinsni@4 iiRguR y
expendituge.‘Ener ILS Surged in all physiological processes. The body can
al ter th&OTATEC SUBFulKe §5r s&a'é#:HIiYPﬂP'éuStiﬂJ&E?erweraPa@qosgw@dw@sk

ef f1 ci engyetdiifol MRRAsRIRGESRE DL lc:dgfriplﬁla@&%' df%e%éi‘ﬂ AnEREa. a(?ge pafure of

processes that are occurring. exanpl e,” during di gestion t’he body

expends &opelannelungdF4eib-4 260G In Bencodyetiesityareducts ddsspangnd oadies a- 29- and
W t hin cells,S t he effiq}gqc¥ og CEQIuhardqftabolisn1can be altered to
produce NBIESEIKPEELMeEbiditiey spch s thosp Hyed 3E et hod of the inventi on

i nvollges nmani pul ation of the arcuate circuitry, 5that alter food intake

coordinately and reciprocally alter energy expenditure. Energy expenditure
is a res@ther@iseases prdisprdpstaaigsiatesiyyitpolssity aredyth defeéts maternalbabesity r at e, and

calorie ytinbl i.on.hh i.0:thi C f, t ihyent.ion, admi ni stration
cal 0 L& Mokl e 3PS A PG e P
t her eof (@¥8)); throhit viencusdaadficiemsr(GWIE Xpindé tleémnesanites ecineiaspbosgtf i ci ency
of calori ¥ﬁilization. ép Th@zinventipn al. so provides _a nethod for
i mpr ovi n&SX P §tegF Bpd disqane EENEUDE 8Rt: hephdisprdgishimpaed HBmUpS BVPULS a
met hosl f afipAted SWpbioRIRACEAN Hibiitity, B ethiSALI BwitAtk faR; RRtedld & ated by
reduci ng nutrient availability.
gynecologic complications; pancreatititis; as well as abdominal hernias; acanthosis
nigricans; endocrine abnormalities; chronic hypoxia and hypercapnia; dermatological
effects; elephantitis; gastroesophageal reflux; heel spurs; lower extremity edema;
mammegaly which causes considerable problems such as bra strap pain, skin damage,
20  cervical pain, chronic odors and infections in the skin folds under the breasts, etc.; large
anterior abdominal wall masses, for example abdominal panniculitis with frequent
panniculitis, impeding walking, causing frequent infections, odors, clothing difficulties,
low back pain; musculoskeletal disease; pseudo tumor cerebri (or benign intracranial
hypertension), and sliding hiatil hernia.
25
The present invention further provides a method for increasing energy expenditure in a
subject. The method includes, for example, peripherally administering a therapeutically
effective amount of a compound of the invention to the subject, thereby altering energy
expenditure. Energy is burned in all physiological processes. The body can alter the rate
30  of'energy expenditure directly, by modulating the efficiency of those processes, or
changing the number and nature of processes that are occurring. For example, during

digestion the body expends energy moving food through the bowel, and digesting food,



15 Appetite can be nmeasured by any neans known to one of skill in the art.
For exanpl e, decreased appetite can be assessed by a psychol ogi cal
assessnmerWo 2poyo94idnpl e, admini strati on of a conpound ofPCTKEB20HNMWALIPON
results in a change in perceived hunger, satiety, and/or fullness. Hunger
can be assessed by any neans known to one of skill in the art. For exanple,
hunger i s assessed using psychol ogi cal assays, such as by an assessnent 20
of hunger feelings and sensory percepf9-0n using a questionnaire, such as,
but not limted to, a Visual Anal og Score (VAS) questionnaire. In one
speci fi c andhwithini oglls,ithgyefigney ef ceHgl%gg}etabghm sashecaltepsd ta peades mgreRfest i ons
relating,t ? Q$SIFG for food, drink, prospective food consunption, nausea,
and percé Ions relating to snell or taste. 25 A conpound of the invention
may be used for weight control and treatnent, for exanple reduction or
prevention of obesity, in particular any one or nore of the follow ng:
prevent i Ayorgaspeddhe methogdeit g ingention ip iPARIRAAII0B 06 HRSt AT PGt/ BTCYHEY, | oss;
and regdu und of the
vert i of At gEc nf@ SRR thdHpbiafie dlecMiagy LiRRp: EAERRTC
satiety am:bnhmmges“ 3 reisult pheentan Inmtab@hymmretenr sy3Owmis anethbdliceatepdridowat anig:

emhanct nSBHHORr SR PR e i BRI LB enShe PG PRIk ng.

i nhi bi ti (ﬂ? oPRJarsdtR Qfeﬁ§§ti\}39;aff' YRSVt Mdr e Raakd ANRcrefsed UNILY expRndidirgound of
the invention may be used -30- in nmaintaining any one of nore of a desired

body wei gt decacadekéffiednBoafcaiesutilizateon, a desired appearance and good
heal}l . A subject may be a subject who desires weight |oss, for exanple
femafe and mal e subj ects 5who desire a change in their appearance. A

subj ect rmyuﬁb@ﬁmmﬁal@lﬁmeﬂa@sjm‘ea@ulmgmp%vxﬂgmgprd profile nexam;é& The subj ect
may be a person involved in a | engt task that requires hi gh | evel of

concent r #veaion g praxidgpt @eﬁtﬂdépeg@vwﬁnaé cpRditign erdisogder tlaat & pe
cont rol | fiSiatff }&%g5ngﬁh%ﬁﬁ§mﬁﬂdhﬂﬂg di stance routes, etc. 10The present

i nvention may a sed In treati'ng, prevention, anelloratlng or
aIIeV|at|ng condi tions or disorders caused by, conplicated by, or

aggr d by a relatively high nutrient availl T term.,"condition
or di i ent

00T o Bop e e br. Bp bty i rarhiy SpY iR SRR it (G SRR ent

avai | abi lédrdased SppebiRctah ®6 Qkdesdeq bQ%r}ﬁSI&loﬁﬂ;Yca‘P@sﬂgslsh‘!eﬂtn Fb?eﬂdrﬁﬂéder ina

subject that is either caused by, conplicated by, or aggravated by a
rel ati vepgmisisyiation ofa eqmp%d@étheabvmvpy resglts intpathapggintpsrosivediingesd by

reduct N9 Uty bRt ARk ldlbeon s BXATR SnPHARLSAR Dol AP 1 B

Subj ect s e i nsurin reg ant, uco erant ave any form of

di abet es alﬂrEFd)ﬂ dxampld, hﬁngm(mb@sed%ﬁng psychdlegical @ssapd, smrhais b@la&h@ﬁe@ﬁneman al so
bene om meéehods in accordance with the present invention. 20Conditions

or d% or8 hunggrteglingsrand sRSPR Mﬁ%pélageﬂn%aﬂa?ﬁnen@%&ea% Ahdupp lingifrd o e not
limted tooawg\ﬁ.wmo bR HNGS, thgén‘éﬁﬂzﬁ% ITRbRY ?ﬂe@ﬂfcenorpf?ﬂﬁl YexafibRDet es,

i ncludi ng type 2 di aBetes, eati di sorders, i'nsulin-resistance syndrones
and Al zhbumger issasshswds'emsmmmg qknetsgonsaehah@ t@r(bsleenfor ifonde Atinlg prospegwpound of

formula o)d cousum;%%rnl I?antséa ané i)gr%éﬂhoné re?aﬁmg to smell or taste.

25 A compound of the invention may be used for weight control and treatment, for example
reduction or prevention of obesity, in particular any one or more of the following:
preventing and reducing weight gain; inducing and promoting weight loss; and reducing
obesity as measured by the Body Mass Index. A compound of the invention may be used
in the control of any one or more of appetite, satiety and hunger, in particular any one or

30  more of the following: reducing, suppressing and inhibiting appetite; inducing, increasing,
enhancing and promoting satiety and sensations of satiety; and reducing, inhibiting and

suppressing hunger and sensations of hunger. A compound of the invention may be used



250r solvate thereof is preferably used in the treatnent of a human.
However, while the conpounds of the invention will typically be used to
treat hurNi@ 28Uj92€8s t hey may al so be used to treat sinPCRGERP1I/BNDI cal
conditions in other vertebrates for exanple other primates; farm aninals
for exanple swine, cattle and poultry; sport animals for exanple horses;
conpani on ani mals for exanple dogs and cats. 30* Conpositions -31 - Wile
it is possible for the active ingredi-ét to be adm nistered alone, it is

preferable for .it to be present in a pharmaceutical forpulation or
conposi t IHRARIRGE AR, GRET RGfE O% ﬁ\?‘éfﬁ‘iefig’ﬁdb WeighH alesirgBedyaats Indey, a

f or mul at i3efred ABPLarsHcB Indesimapd of formula (1), or a variant or
derivative {herﬁgof, Cor agsalt or solvate thereof, as defined above and a

pharmaceutical |l y 5acceptabl e exci pi ent. Pharmaceutical conpositions of the

i ti ke, the f. f har, tical f | atio descri bed
bel ow. - TReSNREH AL B PLBIFC PP ST AR G E oG PFP D (TS PHUBRESBWer el ude
t hoses suiwaliesird PEhaRE@In thBRERRhAH. Aisﬁ%jlaé%%d}gie%@&é&@a@ié‘@fééhnésrﬁfr ader mal ,

intramuscul ar, intravenous, and 10intraarticular), inhalation (including
fine parhheges fauerample thaisehjectwiydte aneysonanydvesrintadengtlyy taskathst whuivesra ous

types of t.er ed. doe ressurized.aeroesols, npebulizers ar insufflators),
rectal a}llg&tlg\be?gg 09‘6?‘%%’2“1“881 tlé{;e’ﬁ?gmlr%fql&ﬁsé) sa(ﬁg\/‘?g"ft?” T?téﬁgﬁﬁ?:%gogfe,rs’ Blccal ,
subl i nguadck arfinekrd o Toag diskamke rougs eestration, al though the nost suitable

route may depend upon, for exanple, the condition and di sorder of the
reci pient. 15 The fornul ati ons may conveniently be presented in unit dosage

formgnd Tﬂ@Aﬁ@ﬁg pﬁ%ﬁ%&ﬂa%légng HQJd ih %%aﬁifgt, E&Qént}’éﬁ' @ﬁg&z{m’ 3 AiBGiadhd Of

phar macy. ods 1 nc e step o ringing ve 1 ngredi ent
i nt o assoaditionsr disbhletsvauszdrby] esmplivaed byporsdgigtavtited bgnaeelativeiphizhaccessory
iformy and

ingredients. In neral_ the fornulations are prepared by u

20i nt | naflgwnwiaﬁ&lﬁg- i &8s SBRqiten BT_n‘ﬂf‘ngraY&‘{J‘F}vgaW h‘?gf}l'géna@qt?ywﬁwqg qui d
carrierscabri¢ {R@ldticth) i SeBilRe! is s &P rEif kS dQlotdBlytoBlifioh BEBisoddEr RELESSary,
shapi ng the product into the desired formnul ation. Fornul ations of the

present Pyluetithabis eithen cabsed Wyoeoroplidateddyyi o aggravaied by merplatieclp highanteent as
15 availability, or that can be alleviated by reducing nutrient availability, for example by
decreasing food intake. Subjects who are insulin resistant, glucose intolerant, or have any

form of diabetes mellitus, for example, type 1, 2 or gestational diabetes, can also benefit

from methods in accordance with the present invention.

20  Conditions or disorders associated with increased caloric intake include, but are not limited
to, insulin resistance, glucose intolerance, obesity, diabetes, including type 2 diabetes,

eating disorders, insulin-resistance syndromes, and Alzheimer’s disease.

According to the present invention, a compound of formula (I) or a variant, derivative, salt
25  or solvate thereof is preferably used in the treatment of a human. However, while the
compounds of the invention will typically be used to treat human subjects they may also be
used to treat similar or identical conditions in other vertebrates for example other primates;
farm animals for example swine, cattle and poultry; sport animals for example horses;
companion animals for example dogs and cats.
30

Compositions



25di screte units such as capsul es, cachets or tablets each containing a
predeterm ned anount of the active ingredient; as a powder or granul es; as
a sol uti oNO@p1IPI24f8pensi on i n an aqueous |iquid or a noRCAKRAROULHODIIQui d; or
as an oil-in-water liquid enulsion or a water-inoil liquid enulsion. The
active ingredient may al so be presented as a bolus, electuary or paste.
Vari ous pharmaceutically acceptable carriers and their formulation are
descri bed in 30standard fornulation t3keatises, e.g., Renington S

Phar maceuti cal A Sci ences by E. Martin, See al so Vi V\ang l;alnd Hanson,

M A, JShilkedt ispossiye écmtbf‘r @ﬂtwsemefh@ltambe q@elﬁw&qrefwonerétdﬁmeégﬁ REYAFt No.
10, S!Jppt é%;zn%s%m h9a§1§xm%€é§ﬂ%ﬁ£§xﬂﬁhﬁfon@¥m§§ odTRe &&ogﬂﬁg ‘%ﬁéle‘ggm?dn

nmoul di ng Iona nore accessory I ngre ressed
tabl et s pryides aphapacadicayfoaaniaties squgnsiirrg acanpduab Ioéfdmmhi (Dot dneammltl ve

ingredient in a free- |OWI forms 0 r or nul es ionally
m xed 5wPt ﬁera/agyen@grfeo o6 857l g%‘hfto V%%@Frteoglaﬁ 3@?&6\3%3%%41’@ I?%ﬁﬁna@ﬂ??ai We active
or digpehgle npabﬁ%ﬁaglenwaﬂﬂmggggﬂ%ﬁ Wo&%f@ﬁv&noﬂ%thb Rorfh &fw tabl e

machine a m xture of the po ound noi st ened h an itnert |iquid
di | uent . aPhantaabiteakformaylabpt asodeatribedtbelomoat ed or scored and nay be

formul ated so as to provide slow or controlled rel ease of the active

i ngredi ent therein. The present conpounds can, for exanple, be adm nistered

in a 10f ?héfbﬁéﬂnb@&in@alff@ﬁnﬁlﬂﬁfﬁﬂ'a@é&d&xgk@&%@n@hﬁ@%h@ﬁﬂ@@lds@k\ﬁ%% fol ordi at e
rel ease or extended rel ease can be achieved by the use of suitable

phar mac epéregtgral Goelpdis e silshitanespiitrgdermal, htramusseat, intevprsacd or
part I1 ul %{tllaXrt cﬂla.})aef%lglgﬁgn @Lcl&?ﬁ]g ?qg ﬁ%&@le?ﬁﬁﬁg or HXstg fiicH 2 Yo AAYLEAHSUCh as

subcut aneous i resent conpoun can arso be
adm ni st afeank dﬂvﬁﬁswmbés)bfni&erE’dl ebcsrpa&bmzedaamsls tnebnﬁzmndifﬂgotsm t he

invention are suita Ie f or ubc t aneous adm ni stration ex e by
i nj ect i offctahapdiogicap(inguding ferma éWBWFH%‘nF%“SFH’éO%’gr%‘S%qLﬁ“ cngémt ain

metal io ¥ AC depting gpr CObal t i ons.
The presgﬁ%g&g%¥gﬁghﬁ?%ﬁ§@§@$0ﬁ$ﬁ$%nggﬁﬁggwlE§H§%h9tﬁ§? EgF%y %bsorptlon

i nt o 20t keanaple,ah eandrtionspd Wdserder oftbe mecigente of subcut aneous admi ni strati on.
In a farti cularly preferred enbodi nent, the conposition contains zinc ions.
Zi nc!? ons may be present at any suitable concentration for exanple at a

mol ar r atrh@fdr@aum%s flgy B&W%iéhﬁﬁ b@f)reaé}néu ih@nit . dbShge Jorln &l thaPbe Preparded 1:5,
4.1 to 1:4, 3:1to 1:3, 2:1to 1:2 or 1:1. 25Exenpl ary conpositions for
oral adnbyipay pkihe sthods wigH dnews p@ﬂwﬁtrﬁ PWWT@HY c&H reghidgiipclude the step of

bringing the active ingredient into association with the carrier which constitutes one or

more accessory ingredients. In general the formulations are prepared by uniformly and
20  intimately bringing into association the active ingredient with liquid carriers or finely

divided solid carriers or both and then, if necessary, shaping the product into the desired

formulation.

Formulations of the present invention suitable for oral administration may be presented as

25  discrete units such as capsules, cachets or tablets each containing a predetermined amount
of the active ingredient; as a powder or granules; as a solution or a suspension in an
aqueous liquid or a non-aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-
oil liquid emulsion. The active ingredient may also be presented as a bolus, electuary or
paste. ‘Various pharmaceutically acceptable carriers and their formulation are described in

30 standard formulation treatises, €.g., Remington's Pharmaceutical Sciences by E. W.
Martin. See also Wang, Y. J. and Hanson, M. A., Journal of Parenteral Science and
Technology, Technical Report No. 10, Supp. 42:28S, 1988.



for exanple, mcrocrystalline cellulose for inparting bulk, alginic acid or
sodi um al gi nate as a suspendi ng agent, nethylcellul ose as a viscosity
enhancer ,WandiiggeeBeners or flavoring agents such as t h8€&/Ga01WI0010t he
art; and imedi ate rel ease tablets which can contain, for exanple,

m crocrystal line cellul ose, dicalciumphosphate, starch, magnesium 30
stearate and/or |actose and/or other excipients, binders, extenders,

di sintegrants, diluents and | ubricant32-such as those known in the art. The
conmpounds of formula (1) or variant, derivative, salt or solvate thereof
can al so be delivered through the oral cavity by -33- sublingual and/or

buccal aqni I fr dried
{abl ot s oy Brisenagbt By BPLARELAN S Moy BRI SRR b bRl 5t Bbec de LSS

i ncl ude idpp&iertor Cothplessed tdbiets mag be piepardpe compressig irha Sdtabledn&holevi ng

di l uents such as mannitol, |actose, sucrose and/or cyclodextrips. Al so

i ncl uded therpclive weredisntiing fresdoving fBan prchias 8PRIVEETATAranmssyPRIASRLY Biidsst s such

as cekl ulbases,fayl 1a%ean9rme9pdim_%5tbydb%§mg, gﬁﬁalcéa&ﬁlé%%-dsﬁggn%agwl ations can

al so Tnclude an exclpient to ald nucosa esi on suc roxypr opyl
cel | ul osddutiR@)tablety dray>bg pnasie ply netiding iceblitbleseachieMhixtwodf they car boxy

met hyl cel |l yl ose (SCMC), .nmal ei c. .anhydride. copol yner .0., Gantrez), and
ngents ¢ BORERES P s e i e darig B TG il pay gRodagbiso
934) . LubsdieBst toredlahdafay e fdRfd1A¥PESas t6 Ptfidd o R BL B ritroBd réiéAab ot theer s may
al so be added for ease of fabrication and use. Fornul ations for parenteral

adni ni st peftveargredientitberciag Jbe presantdompauedsisenfer exagpld, be adnindsteisd isa| ut i ons
whi ch, may. co, N | - OXI t ffer ter] n | s which
Fenddp " 1o ShEbE £ bl bl RS ok rol PG b ORHE R S 1T
and 15aqusenss carist avhivyvad|be thesiss bLsuitable plisipeaasutizabeontpositionByormpriditiglthe
suspendi ng agents and- t hi ckeni ng. agents. The rioul at.i ons may. be, presented
in unit- a%@%?mﬁmdﬁ»cao@éﬂ%ﬁbamﬁg? gase PBF"‘%‘B\J&%%&%&M thgu €3 and

vials, agghRY,RGHES ﬁglpia'ﬁtsa%rforsﬁl%ﬁ@?ﬁirhi)fgﬂfe! ﬁf@d_%gé ddnRhd£QRdido D

requiring only the additron of the ster quid carrier, for exanple

sal i ne ondmaistered bpesomjallgti on, i mediately prior to use. Extenporaneous
inje %i on 20sol utions and suspensions may be prepared fromsterile powders,
granuf es and tablets of the kind previously described. Exenplary

conposi t pRstErabl9f cad@ioitiofs Adcortilg 1ol (BE Indthth drdslitBR fbNhudeitaldods sol utions or
suspensi ons, whi ch can contain, for exanple, suitable nontoxic, parenterally
accept abrémigistigien Jogxagpleshinicctien chcesdipg Hrgertain embodimentathédi ol , water,

Ri nger's ok i jh € i i o) i 3 uitable
di sper si ﬁ%ﬂfééﬁi@mqg%f&ﬁgﬁg%n%wéE%%@g%g‘ﬁ gg@ﬁf lg?mlﬁh%%gj?ﬁr}a’ is?{;}crit Jekt(:é {%lsrmno- or
di gl ycer cabadt,iomn dlHegirésgn@aifdach ions miag ilingt solwbiility aad thus dela@absvaptivor intoAn
aquegus carrier may be, for_ exanple an isotonic buffer solutjon at a pH of
FF onPpofli crealaic Rt TRRGhe HHpietBpignears ATBRRBRIGT deRBBI DS « o about
7.4, Tor,Rxaal dntlodRing, tRe Edtnfosttion’ BhtafsHiMR! iSnd AR B0® nla9 bAPAEN 0. Useful

buffers Include sodiumcitratie-citric aci.d and sodi um phosphat e- phosphoric
aci d, andnfsiebliewanesntratinnefonexample alcd niolaufatiorts pepride neddequdssiafil@r tor ef er abl y

does not ;i;ac.yde; 9k q1Zin9y.1 0 1:4,3:1t0 1:3,2:1 to 1:2 or 1:1,

25  Exemplary compositions for oral administration include suspensions which can contain,
for example, microcrystalline cellulose for imparting bulk, alginic acid or sodium alginate
as a suspending agent, methylcellulose as a viscosity enhancer, and sweeteners or
flavoring agents such as those known in the art; and immediate release tablets which can
contain, for example, microcrystalline cellulose, dicalcium phosphate, starch, magnesium

30 stearate and/or lactose and/or other excipients, binders, extenders, disintegrants, diluents
and lubricants such as those known in the art. The compounds of formula (I) or variant,

derivative, salt or solvate thereof can also be delivered through the oral cavity by



agents and ot her conpounds that are known to be deleterious to PYY and

rel ated nol ecul es. Excipients that can be included are, for instance, other
prot ei ns,WOReh/®a4Bunan -34- serum al bum n or plasna pPEPLIRA11ANE110] |
desired, the pharmaceutical conposition may al so contain mnor amounts of
non-toxi ¢ auxiliary substances, such as wetting or emulsifying agents,
preservatives, and pH buffering agents and the |ike, for exanple sodium
acetate or sorbitan nonol aurate. 5 Ex8hpl ary conpositions for nasal aerosol
or inhalation adm nistration include solutions in saline, which can

cont ai n, sttdingealangoe pudsehaipiniiratidio| Moldedtablets, sunpmbied tabless er regzeves,
absorptiaqn pr ters to.enhance bipavail abi]ity, and/or other .sql ubili zing
or i SperBrhiBlEAE xR AGT S WEh RIS R - UREMAEY COBRVRRTEARA YN n
conposi t iiRe fdrRfuldiiag Me AP mund@) Wi At URSIAARINLSH:S Aich @9 nfahsitglompound
of the invention is delivered in the formof an aérosol spray presentation
from a plastesersugese puldd ayelodextanul Alse includied fin sush forsailasfong mayibediighe
propelLlant ., e . qg.,.dichlorodif|uoro:nethane, .frichlagrofluor e,

G bl S oPisseBIe L FHARERS Sloil cOTBSer Tesy) IO e 4EI-BUREIT e
case of JufH pesUhtisRtaalsosmiudduh copage tdil inueasul béhed@hendh ased by
providing a valve to deliver a 15nmetered anount. Capsul es and cartridges of

e.qg., gehydorygrepylgsulpse GI¥CQ)ninsreryprryl methpt seliulnse EERMSS, o8RRI at ed to
contain I j
vl o FuBPAEku &iftlost RRERTRANGE ALk ReTWpdiG I AONIHrehE I ad s
conpound t®foritdobrelcasentch an polyaagiic copel e de.gsCaho@ed ©34)0| Lubrioants ghdsrgs,ed dose
val ve, through an. aerosol adapt.er al so, known, as. an ac t.or. ionally, a
voinln s Bt ot aente el A e ey S1s6 b6 Mot Fask SEEPhfatipagRt g

No

delivery are included (e.g., see U S. Patent 6, 447, 743). Formul ations
for rectal adm nistration may be presented as a retention enena or a
supposi t Goymulatienstforepanenterhl asdariniseationsindhdasqueowsomdngntagpeous yistiket i ¢

| i de . vet hyl . gl y.cal. h ier icall l'id
2t or i napgeB R Pap PR Y SR e bk B Gt nd HBLEE 1, =

cavity t evhic reade thdvorsiiluGon fSotomdl vaith 1B $ldodrof tieheadedadaipithgandt i on in t he
nout h, for exanple buccally or sublingually, inc|lude | ozenges conprising
the Aéti ¢aUeoHyRREIAIAUEPSSIeTile Fespprsipns adtih way Mekde supprding agrateaci a or

! I agacanifick A RERL.! TheRrfAMRbASHEFbE PRs@fdd i Gnl HIEEH fiMi-dte @ basi s such
containers, for example sealed ampoules and vials, and may be stored in a freeze-dried
(lyophilised) condition requiring only the addition of the sterile liquid carrier, for example
saline or water-for-injection, immediately prior to use. Extemporaneous injection

20  solutions and suspensions may be prepared from sterile powders, granules and tablets of
the kind previously described. Exemplary compositions for parenteral adminisfration
include injectable solutions or suspensions which can contain, for example, suitable non-
toxic, parenterally acceptable diluents or solvents, such as mannitol, 1,3-butanediol, water,
Ringer’s solution, an isotonic sodium chloride solution, or other suitable dispersing or |

25  wetting and suspending agents, including synthetic mono- or diglycerides, and fatty acids,
including oleic acid, or Cremaphor. An aqueous carrier may be, for example, an isotonic
buffer solution at a pH of from about 3.0 to about 8.0, preferably at a pH of from about 3.5
to about 7.4, for example from 3.5 to 6.0, for example from 3.5 to about 5.0. Useful
buffers include sodium citrate-citric acid and sodium phosphate-phosphoric acid, and

30  sodium acetate/acetic acid buffers. The composition preferably does not include oxidizing
agents and other compounds that are known to be deleterious to PYY and related

molecules. Excipients that can be included are, for instance, other proteins, such as human



30 gelatin and glycerine or sucrose and acaci a. Exenpl ary conpositions for
topical adm nistration include a topical carrier such as Pl astibase

(m neral WPROYA%R¥Ed with pol yethylene). WO 2011/ 092473PCT/GEB2010p91000110
-35- Preferred unit dosage fornul ati ons are those containing an effective
dose, as hereinbefore recited, or an appropriate fraction thereof, of the
active ingredient. 5It should be understood that in addition to the

i ngredients particularly nentioned abd e, the fornulations of this

i i ' : ' | i h havi d
the type ) ApAF PR ARERhS, FORNRE e Lrisld Slpneslion Ml Ol

admi ni st raésoicontaitbytinion amuotets bf RomCtekic@xARB N ubstad@Thack yRewAgsr of the
invention are.al so suitably adm nistered as sustained-rel ease systens.

Sui t abl e CERSHYIME2EERIS shTsteRyatxen ped H duffegag egeptsend thedikenfosgxaroplei ncl ude

sui tabl e sQ&lhﬂﬁ%E%ﬁ‘: dfg&%‘i&fi‘ nofaffatEXanpl e sem - per meabl e pol ymer matrices
in the formof shaped articles, e.g., filns, or mrocapsul es; suitable

hydr ophobi c materials, for exanple as an enulsion in an acceptable oil; or
esins; and e derivatives of 15the conpound of

i h i ngl | ubl e atlves .con
the i nvortFBRIY BATRSEGE & TS BRI GF JS B QB Pem Gi SISk e AeMtipel Base
systens RRhePFhRUFAcSHSEheRr Qiﬁil)ﬂlé’,;beﬁf}qtaﬁ:!ohéﬂ;oriaﬁ eRliGhR! ﬂrg ervatives

y; cal fvy, For exanpl e

intraci st emal l'y; intravaginally, intrdperitonea . topl

as a powdesorptiinpromaters tgehhange bpavailabilupsddomathepstiatitizibgoadibyersing as an
oral or sal spray. 20Preparations, for.adm nistratjon.can be suitably

f or nul at ggel}?sosuézﬁ\?g}ﬁgg%%o& rF’ c}ﬁ? @ﬁegg%vegfenﬂxﬁbmxtgps o @asal o&rREqIOR. For
exampbe, iiHakatiphadmBsetstibs dle @aIPRAS bf BB snvERol8 delvdrOEin{tRE fonaforRAr ti cl es
conprising one or nore of biodegradabl e polyners, polysaccharide jellifying

and/ or bPEFA eBTaY Presentatesy Bom apsessprizadinacioer amebulizerawish the usaphibbuitabie

nodi fyi n | rh- g 1 f . i cl.es of the conpound of
formul a ?ﬁp@ﬁ‘amgig élgglgﬁg%@?)? EI; E)ﬂne??agg’htlrl%lp? r(’g@?{og}ertlh F’oconpati bility features
whi ch al dhicgotemaftuonddtieties @rtemstoxle dbhehacuitatde gash Ih @ticRse &ee U. S. Pat ent

No. 5, 700, 486. Co und of the invention y be delivered by way of a
punp (selSCINEE ?ergﬁﬁ&‘%@%&eﬂﬁlﬁ,ca deserpunegly pravishagia vatyg to dfil:"i‘tﬁl, 1987;

Buchy&l dnfterét] amoudl! 08F01B8n CAtride80F e. ¢ 3PelRANES kisEih dlinhaldlor E&that+r Med.
321:574, 1989) or by a continuous subcuraneous |n?u5|qns, or exanple,
usi ng a Fimheigumplatedio Pontainadawder bixgofsbe campmindayd alsitabbepaviet bysed. The
key fact L I i appropriate dose is the result obtained, as
rTEle ur e dﬁ{gfk{i}g@r%el:%g&esse 08 s@Eh2RP5S speCific, non-l?mltmg examplé; a compounﬁ of e
invention is administered as an aerosol from a metered dose valve, through an aerosol
adapter also known as an actuator. Optionally, a stabilizer is also included, and/or porous

20  particles for deep lung delivery are included (e.g., see U.S. Patent No. 6,447,743).

Formulations for rectal administration may be presented as a retention enema or a
suppository with the usual carriers such as cocoa butter, synthetic glyceride esters or
polyethylene glycol. Such carriers are typically solid at ordinary temperatures, but liquefy

25  and/or dissolve in the rectal cavity to release the drug.

Formulations for topical administration in the mouth, for example buccally or sublingually,
include lozenges comprising the active ingredient in a flavoured basis such as sucrose and
acacia or tragacanth, and pastilles comprising the active ingredient in a basis such as

30 gelatin and glycerine or sucrose and acacia. Exemplary compositions for topical
administration include a topical carrier such as Plastibase (mineral oil gelled with

polyethylene).



-36- in total body weight or ratio of fat to | ean mass, or by other
criteria for nmeasuring control or prevention of obesity or prevention of
obesi t y- r¥P20HM92458di ti ons, as are deened appropriate bPCTKS2pHAH0110i oner .
O her controlled rel ease systens are discussed in the review by Langer

(Sci ence 249:1527-1533, 1990). In another aspect of the disclosure, 5
conpounds of the invention are delivered by way of an inplanted punp,

descri bed, for exanple, in U S. Paten85No. 6,436,091; U S. Patent No.
5,939,380; U S. Patent No. 5,993,414. Inplantable drug infusion devices are
used to provide patients with a constant and | ong 10tern1dosage or infusion

of a dr u@’l’ gt{wm é’l gée F B’g{ll%gg&tal.l‘gth%geg&nt%ﬁigﬁ%%ﬁﬁ l%#O?%gS g?er\él gﬁ ore

categoril ze as e| I've Oor passiv

i nvent i Ofeditey, d@e.nfapprﬁphateﬁdctam therdef) Of theraea iagiedient. Such a | ong acting
depot formulation can be admi nistered by inplantation, for exanple
subcut aneously or intranuscularly; or by intramuscular injection. Thus, for

exanpke, {f mmg&% igitd Beaduf ow) ﬁ{qugr\%lte{;'t ﬁgﬁﬁpfﬁﬂglﬁﬁ%@gg{%@wg or

hydrophoblc mat er | or exanp e as an-enu '€ oil; or
i on exc hahmg@rmelaum of this aszemcsnaay mglude sthietidentstonvamivhads thef ot haxapl e, as

a sparingl bIe S therapeutically effective unt of a conpound
of the i%%%ﬁﬁo& Eg) ﬁl“ﬁi‘é‘"t calony sexamg{eﬁbq)sg sHii? ‘gP 888, as a bol us
dose, or aglglrpg}a%n%§q&lmd@b§ﬁ§g§&ngver tinme. Thus, in pul se doses, a

bol us adm ni stration”of a conpound of the invention is provided, follomed

by a tine period wherein no a conpound of the invention is adm nistered to
the bj econd bo i ni tion ecific,

non- 1 % 5o BRard BEoetntal SRR L BT H MainedsiRERon ar e

adm ni st gystéingl Buitabletel@mples b Stis@ined-rdidyse ss;lstélhglgf 89 itveati GPICREe Shitabloveek, or
during the course of a nonth. In one enbodi nent, a_therapeutically

ef fect | vEOWMSHAMasTials, &3 epamply semi-percpblo @ALMSA matrices in te ot etshapedy a
B T e
gl ucose- Iexnmksmnng ap ac@ﬁpbbmrka ot i 10|n| iedel@nperdsing; a@aphnn@p&ﬂutﬁledcnvmvek ofi ting
examl)g ©S e co%mrf)o%gg ott th(e) pn(%llent(f1 or etxgmple, a sparingly soluble salt. Sustained-release
systems may be administered orally; rectally; parenterally; intracistemally; intravaginally;
intraperitoneally; topically, for example as a powder, ointment, gel, drop or transdermal

patch; bucally; or as an oral or nasal spray.

20 Preparations for administration can be suitably formulated to give controlled release of
compounds of the invention. For example, the pharmaceutical compositions may be in the
form of particles comprising one or more of biodegradable polymers, polysaccharide
jellifying and/or bioadhesive polymers, amphiphilic polymers, agents capable of
modifying the interface properties of the particles of the compound of formula (I). These

25  compositions exhibit certain biocompatibility features which allow a controlled release of

the active substance. See U.S. Patent No. 5,700,486.

A compound of the invention may be delivered by way of a pump (see Langer, supra;

Sefton, CRC Crit. Ref. Biomed. Eng. 14:201, 1987; Buchwald et al., Surgery 88:507, 1980;
30  Saudek et al., N. Engl. J. Med. 321:574, 1989) or by a continuous subcutaneous infusions,

for example, using a mini-pump. An intravenous bag solution may also be employed. The

key factor in selecting an appropriate dose is the result obtained, as measured by decreases



suppressant include anfepranone (diethyl propion), phenterm ne, mazi ndol and
phenyl pr opanol am ne, fenfluram ne, dexfenfluram ne, and fluoxetine. The
conpound WP 201132478 he i nvention can be adm ni stered si MECT&GROULI091i t h t he
addi ti onal appetite suppressant, or it may be adm ni stered sequentially.
Thus, in one enbodi nent, the conpound of the invention is fornul ated and
adm ni stered with an appetite suppressant as a single dose. 5A conpound of
the invention may be admi ni stered wheBéver the effect, e.g., appetite

suppressi.on, decreased foqQd jptake, or decreased cal oric intake, i
desi red, "b?"@?’Pé’hi"F b%rfra?%()i%t ErEPats, Phy ‘éqs“?re%‘tter}asfo’d@ﬁ‘%“éat_f:’ c%‘EPE‘ﬁ as, but
not I m e grelGntRRAU Lbdddy B Bl'étv%gtio A Ou%si%%ef&éﬂ%ﬁ&itioﬁ%&%’&re%@e qutes, about

60 m nutes, about 90 m nutes, or 0 m nut es, ore the tinme the
ef f ect i spptepiiatetly thepradtiontre IQthetontrallddyreehfessysteme amndisenssedfin theconpound of

the invention wll be,depe h lecule utilize he subject bein
treat ed, "PHeY REVAREY Cé‘?fge gggig%ﬁ?§#e?%%1 ?‘b?’?og}?‘ﬁr aspegt qlhe a’é‘ﬁﬂﬁ’rre’land r out eg
of adwi nicedp@iride Bf teQhveA SR leliferkdIBY a«ayuf&&aqhodwm@& DRep, IdesrdeBUBt of a
conmpound of the invention ma varé from about 01 jig per kilogram (kg)

. y :
body 15 weiargple, ind).&otatent Nog6,436,00Y WbEdBatomiNgh 6,939 380;d X &nfrtentdbout 0.1 ps to
about 205@39?5 kg body weight, for exanple about 1 jig to about 5 ng per
kg body wei'ght,” or about 5ug to about 1 ngy per kg body weight. In one
enbodi mrent of the invention, a conmpound of the invention may be
adm nistered to 20 a subject at from5 to 1000 nnol per kg bodywei ght, for

exanpl e &nplapighledoug E‘ﬁf‘ﬁﬁﬁl Ws @rérusgcbtomswmams wiga esnstept anddeng r om 20 to
500 pgol té?ﬁlrdo@ge%‘i'ﬁ(%ﬁbﬂﬁ a gﬁ% drah} 'oﬁm?# ﬁl'éra@[autfcra%ghts%égéﬁggléos&mlevﬁ r kg

bodywei ght. For~ a 75kg subj suth doses correspon osages of from
375 nnol ntay bésategonied af eitharaaiyg @ pasva. 75 0ompéuntl@f B6. (R&seut inmpéntiohanayexanpl e

froml.5 tq 37 mol , i articular,from?2.25 to 18 mol . 25 I n an

al t er nat P%gowﬁf% e,pogr_’rg%ar‘f?)tb%n sk adeng ‘TCH(}%H‘FRO(S%(’{W&_%UBB C&UYRY ni stered to
a subj echdiiniferad b irigiantRiicn) T8 kampiubcuteotidy BofamBi@tly; 606y exanmpl e 5
to 100 piconole (pnol) per kg body weight, for exanple 10 to 90y pi conol e

i
(pnol ) pErrapysgdeinigetioht Thusofor examile. dhegssapounds ¢andle fprapulatgd Wity wei ght . I'n
one eci,f:i =L m t : | ' S
S 372¢ W AR RIATRG Rl A SOTPRURS S SRS,
or nor e. oilyortibn sxchxagiesins; ohes ageingly sohblcdunyatived, fof etdagple,asanti on i s
generallg not m)gu%lgh n 100 nnol, for exanple, the dose is 90 nnols or

less, S8OSRAGEY 9

A therapeutically effective amount of a compound of the invention may be administered
20  as asingle pulse dose, as a bolus dose, or as pulse doses administered over time. Thus, in
pulse doses, a bolus administration of a compound of the invention is provided, followed
by a time period wherein no a compound of the invention is administered to the subject,
followed by a second bolus administration. In specific, non-limiting examples, pulse
doses of a compound of the invention are administered during the course of a day, during

25  the course of a week, or during the course of a month.

In one embodiment, a therapeutically effective amount of a compound of the invention is
administered with a therapeutically effective amount of another agent, for example an
additional appetite suppressant, a food-intake-reducing, plasma glucose-lowering or

30  plasma lipid-altering agent. Specific, non-limiting examples of an additional appetite
suppressant include amfepramone (diethylpropion), phentermine, mazindol and

phenylpropanolamine, fenfluramine, dexfenfluramine, and fluoxetine. The compound of



| ess, 70 nnols or less, 60 nnols or less, 50 nnmols or less, 40 nnols or

| ess, 30 nnols or less, 20 nnols or less, 10 nnols. For exanple, a dosage
range mayWweeii9g€3any conbi nati on of any of the speci f iPEd/GRIEY006H8e
limts with any of the specified upper dose |limts. Thus, exanples of
non-limting dose ranges of conpounds of the invention are 5 within the
range of from1l to 100 nnols, from2 to 90 nols, from5 to 80 nnols. In one
specific, non-limting exanple, from-3bout 1 to about 50 nnol of a conpound
of the invention is adm nistered, for exanple about 2 to about 20 nnol, for
exanpl e #isonvention gapbe admiaistared smeltantondy wviduhe addatienaliappetijesuppigrsantThe

exact dose.is neadily det.erm by+10 .9ne of ,skill i,n the ar ed on the
ot ency ot iy A RUSEIARALGY I, BRe B Sl iRl pDRET " e
conpound irdeatidhie fagmilate®aghddmifsteranditipty sipeliRGupprlessamtydial diite @bset he

subj ect. Suitable doses of conpounds of the invention also include those
that result in a reduction 15in calorie intake, food intake, or appetite,

or 1 ner easnBuRAGE B iRXRAAMAY BE allfldiSd GRUANE! @RLak LRCapRAStI on i
calorie intake, tood intake, or appetite, or to Increase the energy

expendi t suppressimusddrdayedt foed nmbakenor groshpadanattirelintales; @d desired) VY sligheBnpl es of
doses in¢clude, hut are nof |inited to dogses that. produce the effect

denonst rg?ngP NEYRE thest] ‘Isgli?%!f ’Whlgséjauép%nfm’&qta@gﬁ‘ft Wanigpieto about 60
PM or oot aBhutdd) aBHt1:0 rARE, aboutdfd RikutelabBROM mitdtddMr abbt Heses

di scussed above may be given, for exanple, once, twce, three-tines or

f our - t i megnutesd hyforenhe imeghe ¢igoyis desiesd. may be gi ve once every 2, 3 or 4
days1 In a slow rel ease formul ation containing zinc, it nay be possible to
gi ve % dose once every 3, 6, 7, 8, 9, 10, 2511, 12, 13, 14, 15, 16, 17, 18,

19, 20 orThethetlpysticalg eefeéliveGniodntsl d @inipoand ofihewiviesitiéh @il bedeptdent on
adm ni stered once shortly before each neal to _be taken. Specific sequences

of the i fizentlpeHe Bofized be aubiert being dicatad he preripi addvsrfithesffliction, ade
I nvent i ofcthg 3PAAGHR o?fadxm(stﬁ%n.aﬁo@é%&?le?&h%@%@ﬁ&ﬂg%@&i’&%dh?“e of
the specitic sequences set out 1nh Figure 1.  -39- e rnvention 1s

i |1 ustrabfacdypdind of did iovintign meay-viaiynirém nbowbahipheper kflogfax (WB) k&> Materi al s

and llvgt h?v%?g-ht to about 1 g per kg body weight, for example about 0.1 pg to about 20 mg per kg

body weight, for example about 1 pg to about 5 mg per kg body weight, or about Sug to
about 1 mg per kg body weight.

In one embodiment of the invention, a compound of the invention may be administered to

20 asubject at from S to 1000 nmol per kg bodyweight, for example at from 10 to 750 nmol
per kg bodyweight, for example at from 20 to 500 nmol per kg bodyweight, in particular
at from 30 to 240 nmol per kg bodyweight. For a 75kg subject, such doses correspond to
dosages of from 375 nmol to 75 umol, for example from 750nmol to 56.25 pmol, for
example from 1.5 to 37.5 pmol, in particular from 2.25 to 18 umol.

25

In an alternative embodiment, a compound of the invention may be administered to a
subject at 0.5 to 135 picomole (pmol) per kg body weight, for example 5 to 100 picomole
(pmol) per kg body weight, for example 10 to 90 picomole (pmol) per kg body weight, for
example about 72 pmol per kg body weight. In one specific, non-limiting example, a

30 compound of the invention is administered in a dose of about 1 nmol or more, 2 nmol or
more, or 5 nmol or more. In this example, the dose of the compound of the invention is

generally not more than 100 nmol, for example, the dose is 90 nmols or less, 80 nmols or



Animals Male C57BL/6 m ce (Harlan) were used for all nouse experinents.
Mal e Wstar rats (Charles River) were used for all rat experinents.

10Pept i deWOALINEZ478 Pepti des were nmade by a standard autPOREiR2411/000110

fl uor enyl nmet hoxycar bonyl (Fnoc) solid phase peptide synthesis (SPPS)

met hod. Peptide synthesis was carried out on a tryclic amde |inker resin.
Am no acids were attached using the Fnoc strategy. Each am no acid was
added sequentially fromthe C to the3B-tennini. Peptide couplings were

medi ated by 15the reagent TBTU. Peptide cleavage fromthe resin was

achi eved 1€ 19 nmels pulsiss 68 nmelsarilessi ) nhels or lese 40 amels erdessedlenels oNat i ve PYY

3-36 NH2,i i J viously (WO03/026591): de novo
synt hesi éésg’silbﬁg&p?gc e?sglgﬁ]ﬁlg)gi ?%gfg a%la’ ﬁoosggecrﬁ%ﬁlgﬁ §/0r? 351249 possi bl e. 20
Pept i des combmatior of ingdfithe spevified pvprdss: IhitGyithruhy oiquakﬂetc»ﬁe@mpgéxaiosms

performed aon all purified peptides and peptides were shown to be greater
t han 959%diBUise Thys gptraples, of Ren-Wuitingrdoss sngesof camppends of thednyanyien aref ol | owi ng

acid hyd i f ] i I td - showed t he
expec?edmrréohﬁ%lﬁlra io'.gﬁ %f@%@&fﬂ%{x%ﬁ%@ﬁ%@%ﬁo&gs %Hg'spreparation
of HEK 293 cells overexpressing the human Y2 receptor (NPYR200000, M ssouri
S&T cDNA,resource centre). were isolated by ospotic |ysis and differential
centrif u_&)‘h‘t’?e&?e gcd?é’élélﬂrp 108 KRG é%rﬁ ?u‘)alill to(“%‘l‘tgfgr\“@o%ﬁﬂtﬁg?‘?ndﬁlﬁ Smith
30 DM Wethihtidf ks ﬁnﬁh@&?@d,sﬁ)rleigrlr(l&ggﬂ&ﬁ@ RR¥ouBURY, fof elinfide Bl gbet i c

but not steroid treated rats: of evidence for changes in receptor
nunber onmgf fsiadimiyisterdd #s o snlitaneoed ine9d@1. Bhexd3¢t 21069 is rRedlypiectsrmined biyng

assa r : d.as described -40- by Druce et al... e \ nni on
35, o1 ShEef NRIEE LBl BGeey e Perio e pEinioned RS HE ofChat o
MA & Bl ode&R of thy esthp@aidiand tef aget weight)sex @utphykiblogical @ndhidalvfpse of

oxynt onodul.in (oxn) using oxm anal ogues. 2009 Endocri nol ogy 150(4) 712-22)
except tPIeREf fer used was 0.02M HEPES pH 7.4, 5nM CaCl2, 1nmM Myd 2, 1%
bovi ne serum5 al bumn, 0.1mMdiprotin A, 0.2mM PMSF, | OpM phosphor am don,
1251-PYY1_36 as the radi ol abel and the human Y2 receptor used. Acute

f eedi ng Smtahledosenofdorgpovhdeofitbe mviemdhnvdlstuiatluge thosestbat fesull W@ tedgetson Ani mal s

wer e, rando 'Osed &th tée? ment 10.t rou&s, wi.th stratifi.cation by body
wei ght . COTIPls. JOp L e TPRRHTY ahFEIse i FisTE SPERETIaabls venicl e
adni ni st e@fivaent téMhe rp@iRtibA & &Ml inQRS, /064 mmms&n&rc_ﬁw Intreabdriredi at el y
prior to adm nistration. The vehicle used for all studies was 5 %/v water
energy expenditure, caused by the normal postprandial level of PYY. Examples of doses
include, but are not limited to doses that produce the effect demonstrated when the serum
levels of PY'Y are from about 40 pM to about 60 pM, or from about 40 pM to about 45

20  pM, or about 43 pM.

The doses discussed above may be given, for example, once, twice, three-times or four-

times a day. Alternatively, they may be give once every 2, 3 or 4 days. In a slow release

formulation containing zinc, it may be possible to give a dose once every 3, 6, 7, 8, 9, 10,
25 11,12, 13,14, 15, 16,17, 18, 19, 20 or 21 days. According to certain embodiments they

may be administered once shortly before each meal to be taken.

Specific sequences of the invention

30 According to certain specific embodiments of the invention the analogue of PYY has an

amino acid sequence given in one of the specific sequences set out in Figure 1.



and 95 %/v sodiumchloride (0.9% v). Peptide and vehicle were

adm ni stered by subcutaneous injection, with dosage corrected for

bodywei giWO 2TH9%4%i nal i nj ection 15vol une was 1001 . VeRC&I@B20r1/09e30i de was
adm nistered at 09:00 and animals were returned to their honme cage with a
known anount of food. Food intake was neasured at 1, 2, 4, 8 and 24 hours
post injection. Al statistics are cal cul ated using a one-way ANOVA with
Dunnett's post-test or one-way ANOVA-3W+th Bonferroni post-test. 20 Results
Figure 1 shows the amno acid seqluences of exanpl e PYY anal ogues of the

i nvent i orf heAREnBeyis 1Npsirated bydhe follpwinganpptiimising ixampleg: experinents, and the
results of experinments in which the appetite suppressant effects in mce of
conpounds of the invention have been conpared with human PYY 3-36 NH2. The
first colSuEXAMPBLESNs t he Anal ogue nunber, 25 and the second col umm
contains a Reference nunber. Subsequent colums show the am no acid
sequence of each exanpl e PYY anal ogue. The col um headed "Bi ndi ng Rati o"
shows s st nga@bilsQhmdNIB@doas t o the human Y2 Receptor of each exanple PYY

anal ogue relative to human PYY 3-36 NH2. A value of greater than 1.0

i ndi cat edAmimalli ng to the human Y2 receptor greater than that shown by human

PYY 3-36 ,NH2 colu 0, headed,".Foad | ntake Rati o’ K shgws the reduction
n T ood MaRS LTIt Iam AR Ee i lgne e St Mo R0 3% hour s
(tine megchdrRd Rivedwednised fofr hRTAt@Rp&Imdy@pt i de) for each exanple PYY

anal ogue, expressed as a ratio to the reduction in food intake relative to

saline shown -41- by aninmals adm nistered native human PYY 3-36 NH2. A

val ue, of 1.0 indicates a reduction of food intake better than
t hat ?gchipgbggéﬁ?thgﬁﬂmn PYY 3-36 NH2. Exanple 2 - adm nistration of PYY
anal ogue Peptides oerémbiicley avetasdardjeomerdd WubfeniNétibx3Carbbid] (Bod)wolid kg) or

wi th Anal opgue 'No, 1 (50 nmol /kg), havi ng the sequence Pro Il eLys ProSer Al a
Pro Gy GR%CR%U% %(nt(heSls (4ES) prehog: F °pjidp Qyathesis WapcyTied putgpra %&"-"échl a Leu
Arg H s TlideifitkeARBinb YnitB acil® e Stalled u%g‘fgrtﬂe F¥be Weéy.s@chméci%& or
saline. Food intake was nmeasured at tinme intervals over 24 hours. The

resul ts avasaddrdvinquentifliyfiom the Ct w0 thei-tBingini. €eptide @apiingssraratiediatalfbyPYY 3- 36

NH2 s shown to ce food,intake campared with sgli.ne.. .However, . Anal ogue

No- 15 shoiPageR FET S B BB st dfont PR b e SR ot ab e R G 36 Rip.

15 Exanphie plesenésktisoavehp@bi Natiaf PPY - 2EHQ eikbtdifedsC®scribed previously
(WO03/026591); de novo synthesis using tryclic amide resin and Fmoc chemistry is also

possible.

20  Peptides were purified by reverse phase HPLC. Full quality control was performed on all
purified peptides and peptides were shown to be greater than 95% pure by HPLC in two
buffer systems. Amino acid analysis following acid hydrolysis confirmed the amino acid

composition. MALDI-MS showed the expected molecular ion.

25  Example 1
Binding Studies
Membrane preparation of HEK 293 cells overexpressing the human Y2 receptor
(NPYR200000, Missouri S&T cDNA resource centre) were isolated by osmotic lysis and
differential centrifugation as described by Morgan et al (Morgan DG, Lambert PD, Smith
30 DM, Wilding JPH & Bloom SR. J. Reduced NPY induced feeding in diabetic but not
steroid treated rats: lack of evidence for changes in receptor number or affinity.

Neuroendocrinol 1996. 8 283-290). Receptor binding assays were completed as described



Mce were injected with the Anal ogue No. 15 (1000 nnol/kg) having the
sequence ProlleH sProH sAla Pro@y Qu Asp Ala SerProdu Gu IleVal Hi sTyr
Phe 11 eAINMO20U1092478 Hi s Tyr Leu Asn His Val Thr Arg G nPAT&BRYT1/GR0[ SEQ | D
NO.: 19] or saline. Food intake was neasured at tinme intervals over 24
hours. The results are shown in Figure 3. In the Figure the adm nistration
of Anal ogue No. 15 is shown to significantly reduce food intake conpared
with saline. 25 Exanple 4 - adm ni strd0i on of PYY anal ogue to mce Mce
were injected with Anal ogue No. 15Al("'5000 nmol / kg) havi ng the sequence

Pr ol | eh JBIFNFS ook (RRIGEME, rlinninsy SAP#IRE R ISR, GhillitoLIEVAIIDHMVE BealePho

No - 10] MMty R i MK e Bhol r Rl bbb S ) iR e v

24 hour s .of bhgnto@sduilingofme usiig vkmiafalbpgds! 2009-EnldBerintfody 150(4H 11D22) except
adm ni stration of Anal oque s shown to si '%nlflcantly reduce tood

No. 15
i nt ake cdRpRHES ussd wash M@E@S@(%hfﬂ’éﬂw Caghin mVsMe&ls Bh bevinpystuanal ogue

. g g Hes LAt _ : |
No. 3 (50l MAERLE AV RNSE Fnblrp iR PR G L7

Asp Al a radiolabel and the human Y2 receptor used.

Acute feeding studies in mice
Mice were individually housed in IVC cages. Animals were randomised into treatment
10 groups, with stratification by body weight. Mice were fasted overnight (16hrs) prior to
peptide or vehicle administration. All peptide solutions were prepared freshly,
immediately prior to administration. The vehicle used for all studies was 5 %v/v water
and 95 %v/v sodium chloride (0.9%w/v). Peptide and vehicle were administered by
subcutaneous injection, with dosage corrected for bodyweight. The maximal injection
15 volume was 100pl. Vehicle or peptide was administered at 09:00 and animals were
returned to their home cage with a known amount of food. Food intake was measured at 1,
2, 4, 8 and 24 hours post injection. All statistics are calculated using a one-way ANOVA
with Dunnett’s post-test or one-way ANOVA with Bonferroni post-test.

20  Results
Figure 1 shows the amino acid sequences of example PY'Y analogues of the invention
(Analogue Nos. 1-19), the result of binding experiments, and the results of experiments in
which the appetite suppressant effects in mice of compounds of the invention have been
compared with human PYY 3-36 NH,. The first column contains the Analogue number,

25  and the second column contains a Reference number. Subsequent columns show the
amino acid sequence of each example PYY analogue. The column headed “Binding
Ratio” shows strength of binding to the human Y2 Receptor of each example PYY
analogue relative to human PYY 3-36 NH,. A value of greater than 1.0 indicates binding
to the human Y2 receptor greater than that shown by human PYY 3-36 NH,. The column

30  headed “Food Intake Ratio” shows the reduction in food intake relative to saline during the
time period 0 to 24 hours (time measured from administration of peptide) for each example

PYY analogue, expressed as a ratio to the reduction in food intake relative to saline shown



Ser Pro Qu Gu Leu Asn Arg Tyr Tyr Ala Ala 10Leu Arg His Tyr Leu Asn Lys
Val Thr Arg Gn Arg Tyr NH2 [SEQ I D NO.: 20] or saline. Food intake was
measur ed WO 2011492478t er val s over 24 hours. Figure 5 show®Crgg2011/108Ke duri ng
the intervals O to 1 hour, 1 to 2 hours, 2 to 4 hours, 4 to 8 hours and 8
to 24 hours, presented as a percentage increase relative to intake observed
wth mce injected 15with saline. As can be seen, PYY 3-36 NH2 reduces food
intake significantly until approxi mat-élly 4 hours and thereafter food intake
returns to normal. Anal ogue No. 3 shows nore sustai ned reduction in food

i nt ake why@himals admigstaredpativeduman 8 Y8 MQINHZ n"evgigc of gregter il e 6 -
d t t 3-36 NH2
CHET R R NG

Il eLys ProGu Ala ProGy Glu Asp Al a Ser Pro Qu Glu Leu Asn Arg Tyr
Tyr Ala Ala 25Leu Arqg H's Tyr Leu Asn Leu Val Thr Arg G n Arg Tyr NH2 [ SEQ
ID NO. ;: XmpnyMe 3 yadpunistratign iof PXdoaneguedadnieed at tinme intervals over 24
hour s¢ Fi t r 0 our, 1to 2
nours® 2t §eft BRENA e R S of Bl ARl N L5
per cent agumoﬂ/kg)lwsgtheh@]mem to intake observed with mce injected 30with
saline. As ca ? ;een H2 reduce ood. i nt e significantly

el

i
until approxi €4 h&éﬁs gﬁ’d t REr eafeer ¥8od $ht ak “ret"ﬁﬂhs 28 nor mal .
Anal ogue No. Ber-43ro SEANS GINOr e USha neplrgr edpgtiofy,d n Agod Aptake which

is evident at the 4 to 8 hour tine point. Exanmple 7a -"In vivo
phar macoki net Leust &dg esHss Vallwr i aleu andsmethgds Val  Thr  Arg  GIn
10 Arg Tyr NH; [SEQIDNO.: 18]

or saline. Food intake was measured at time intervals over 24 hours. The results are
shown in Figure 2. In the Figure the administration of PYY 3-36 NH; is shown to reduce
food intake compared with saline. However, Analogue No. 1 shows an increased
reduction in food intake compared to PYY 3-36 NH,.
15
Example 3 — administration of PYY analogue to mice
Mice were injected with the Analogue No. 15 (1000 nmol/kg) having the sequence
Pro Ile His Pro His Ala Pro Gly Glu Asp Ala
Ser Pro Glu Glu Ile Vval His Tyr Phe lle Ala
20 Leu Arg His Tyr Len Asn His Val Thr Arg Gln
Arg Tyr NH; [SEQIDNO.:19]
or saline. Food intake was measured at time intervals over 24 hours. The results are
shown in Figure 3. In the Figure the administration of Analogue No. 15 is shown to
significantly reduce food intake compared with saline.
25
Example 4 — administration of PYY analogue to mice
Mice were injected with Analogue No. 15 (5000 nmol/kg) having the sequence
Pro lle His Pro His Ala Pro Gly Glu Asp Ala
Ser Pro Glu Glu Ile Val His Tyr Phe Ile Ala
30 Leu Arg His Tyr Leu Asn His Val Thr Arg Gin
Arg Tyr NH; [SEQID NO.:19]



Male Wstar rats were injected subcutaneously wth Anal ogue No. 15 having
the sequence ProlleH sProH s Ala Prody GQu Asp Ala SerProG@u Qu

I | eVal H sWOr20Hf®247BeAl a Leu Arg Hi s Tyr

Tyr NH2.

concentration of 10 mg/m or 20 ng/m of peptide and of 1 zinc ion (as

Leu Asn Hi s Val PCRGBAH/GHO10Ar g

{SEQ ID NO.: 19] Each injection was of 20 t1 total volune/rat at a

ZnCl2) per peptide nolecule. Rats were decapitated and trunk bl ood
coll ected at 2h, 4h, 8h and 24h (10 mg2m peptide), 15 and at 10 m n,

mn, |h,

group).
order to

| evel s were neas

st andard

are presented in Figures 7 and 8. Despite endogenous PYY having a half

3h,  8h, 24h, 32h, 48h and 72h (20 ng/m _peptide) (n=2 to 3 per
R s8men&eodiniakewisimeesserad At e interxals ovest24 houese t e reaulth aggept | de i n

FRSTILGRS o] o BT UA 81Rhome v S PR

usi‘ng the

20

anal ogue as a 20

sippifidantly widuehfosd snthied coghpabaiswitieshling. each case. Results Results

life

of only several mnutes, the |level of circulating anal ogue renmains el evated

t 24sh i Dati igengi nts (Fi 8). Exanple 7b
a 5 Olﬁﬁnﬁﬁé 3 '—Qnﬁ’hﬁ?%lrg)t(lgﬁgrgﬁqﬂaﬁﬁzﬂﬁg&e'tﬁ‘?m@' nts (Figure 8) mp

Asimla

r ex

eri nent

20, 21, XMice 34re iBRcted vidinRlY ¥ 6-I6NH, Bgumel/Kg) bowithemakrgae No. 3 Bf®dod was

coll ected a

A

ti me poi

show that despide @sdogepouspRYY Gavi ngia hplsf | &fye’ ofnonl Xspeveral

m nut es,

the |l evels of circul atory anal ogues can remain el evated for

several days. S&r Ex8mpl eGdu - Bledi hgpstAdy iArgatTyr Tyr Ala  Ala

10

15

20

25

30

Leu Arg His Tyr Leu Asn Lys Val Thr Arg Gln

Arg Tyr NH; [SEQIDNO.:20]
or saline. Food intake was measured at time intervals over 24 hours. Figure 5 shows food
intake during the intervals 0 to 1 hour, 1 to 2 hours, 2 to 4 hours, 4 to 8 hours and 8 to 24
hours, presented as a percentage increase relative to intake observed with mice injected
with saline. As can be seen, PYY 3-36 NH; reduces food intake significantly until
approximately 4 hours and thereafter food intake returns to normal. Analogue No. 3
shows a more sustained reduction in food intake which is evident at the 4 to 8 hour time

point.

Example 6 — administration of PYY analogue to mice
Mice were injected with PYY 3-36 NH; (50 nmol/kg) or with Analogue No. 2 (50
nmol/kg) having the sequence
Pro e Lys Pro Glu Ala Pro Gly Glu Asp Ala
Ser  Pro Glu Glu Leu Asn Arg Tyr Tyr Ala Ala
Lewn Arg His Tyr Leu Asn Leu Val Thr Arg GIn
Arg Tyr NH; [SEQIDNO.:21]
or saline. Food intake was measured at time intervals over 24 hours. Figure 6 shows food
intake during the intervals O to 1 hour, 1 to 2 hours, 2 to 4 hours, 4 to 8.hours and 8 to 24
hours, presented as a percentage increase relative to intake observed with mice injected
with saline. As can be seen, PYY 3-36 NH, reduces food intake significantly until

approximately 4 hours and thereafter food intake returns to normal. Analogue No. 2

was- carried out w th anal ogues 19, 15,

nal ysed at | hr, 3hr, 306hr, | day, 2 day, 4 day and 7 day
%EQ&YF‘{%EW%H-“C%SUHS are presented in Figures 28 onwards and



Singl e housed male Wstar rats were injected subcutaneously with PYY 3-36
NH2, Anal ogue No. 12 having the sequence 10 or saline, once daily at

18: 00pm fW¥P 208/@2478. Each pepti de was adm ni stered at aPECESIRAIYMOIION Of
200 nmol / kg and of 1 zinc ion (as ZnCl2) per peptide nolecule in a 20 ill
volune. The rats were given free access to food and water. Each treatnent
group 15contained 7-9 rats, with the exception of the saline treatnent
group which contained 12 rats. Food i-A3-ake and body wei ght were neasured at
the tinme of injection, Rats were weighed every day - the change in nean
body wei §RRWS AMGERIStASH redichen ndeod Hitakseyhihsisgvisientett thar o §heus time where it
can be S?;S&t.t hat wei ght | oss of about 40g per rat was obtained with daily
adm ni stration of Anal ogue No. 12. 20 Exanple 9- Feeding study in obese
mce 13 weeks prior to the start of the study, diet induced obese (DI O

m ce wer%obt?i ed by, feedin 7BL/ 6 mce a high fat diet (60 kcal %fat).
This di eXgAWPle5aqly H’r"6t§’§ﬁ5‘ﬂ cqkipetic studies M ce were housed in | VC cages and

at the shakderiqls anliSnshygdy the cohort of mce had 25a nmean body weight of
34.8g (range 28.3 to 40.4g). Animals were random zed into treatnment groups
(n=7-8), Mule Wistar ratsi wére afjecded dnpcitongounkyivgtit Andbgre NedSimengdincseqdeicey

subcut aneous injections of saline (0.9%wWv), PYY.3-36_NH2 at 300, nnol / kg or
Anal ogue No. TSA ha&}f’ng ?i{luse sg’ifuen & 30&%\{)' | B sF‘r}g'Hi sgﬁlla ¥a y‘g]él u Asp Ala
Ser Prod u G ukkeVabid sTghPheGhd eAtlla - ¢8- Li|is ArpyrH sphkyr eeu Asm Hi s Val

Thr Arg G n Arg Tyr NH2 [SE%ID NO : 19] at 300 nnol/kg, and with 1 zinc
ion (as ZnCl2)-ewer Apgpt Hife mbVlecul@! | Apectilisn v¥tlumeltwas A®0 fG@ln al |

trea nt gro a m we f 51 days, at 16:00 hrs. Mce 5were
fed ygem nut eg‘pgftggri nj eéti {)Sﬁﬁcgﬁ% ai'olfljr ccess to food until 07:30 hrs the
f ol | ow n@ach injection was of 20 pl total volume/rat at a concentration of 10 mg/ml or 20 mg/ml of

peptide and of 1 zinc ion (as ZnCl,) per peptide molecule.

Rats were decapitated and trunk blood collected at 2h, 4h, 8h and 24h (10 mg/ml peptide),
15  and at 10 min, 20 min, 1h, 3h, 8h, 24h, 32h, 48h and 72h (20 mg/ml peptide) (n=2 to 3 per
group). Blood was also collected from 2 rats not injected with peptide in order to ascertain

basal (endogenous) PYY levels.

Plasma peptide levels were measured by a general PYY RIA using the same analogue as a

20  standard as that which was being measured in each case.

" Results
Results are presented in Figures 7 and 8. Despite endogenous PYY having a half life of
only several minutes, the level of circulating analogue remains elevated at 24 hours

25  (Figure 7), and at later time points (Figure 8).

Example 7b

A similar experiment to Example 7a was carried out with analogues 19, 15, 20, 21, 26, 24,

22, 23 and 26 (see Figure 1 for sequences). Blood was collected and analysed at 1hr, 3hr,
30  6hr, 1 day, 2 day, 4 day and 7 day time points.

Results



day when food was wei ghed and renoved. Results M ce were wei ghed every day,
and nean body weight for each treatnent group is plotted 10 on Figure 10.

Fi gure 11WOROWK92478 change in nmean body wei ght expresse@®CAGRRUWYP1IDhe nmean
body wei ght of the saline group. As can be seen, PYY 3-36 NH2 had no
sust ai ned effect on nmean body wei ght conpared to saline. In contrast, a

wei ght | oss of approximtely 5% conpared to the saline group was achieved
with administration of Anal ogue No. 1% 15 Figure 12 shows the food intake

in grans_for, each of the_{reatpent groups, over the course of t st udy.
i gar o 1BeSHSHES PR FA o rRaoa IS AREOY s HSiRic SKeatisd VUl ot | ve 1o
t he CUWheJihgﬁh£1@aeé‘dmngk§evbﬁ1 o 8k 1408 U NGBY %goguésgceﬁﬂ@nﬁﬁl seen,

PYY 3-36 NH2 had no sustained effecf on cunmulative Toodintake conpared to
sal i ne. Ekvatethfarasteralalagd reduction in food intake conpared to the saline
group was achieved wth adm ni stration of Anal ogue No. 15. Exanple 10 -
Feeding study in rats Si ngel housed male Wstar rats were injected

subcut angQuipYe §\UFeediNY s@rd3Gn Mg, 25 Anal ogue No. 12 having the sequence
Pro IleLys Produ Ala Prody GQu Asp Ala Ser Pro Qu GQu Leu Asn H's Tyr

Tyr Al a Ainglalkaysl gale Wisty rats wereAniectet] subgatangouslywih @YY 386 NHx  NH2[ SEQ | D
G u nsp AR ROt R Rl STy Phe i1 oAla - 46 Leu Arg Hie Tyr Leu
Asn His Val Thfo ArfleG nLyy g fyr N5R [ SERQ | PO :GIY9] Glu Asp Ala
Ser Pro Glu Glu Leu Asn His Tyr Tyr Ala Ala
10 Leu Arg His Tyr Leu Asn His Val Thr Arg Gin
Arg Tyr NH; [SEQIDNO.:22]
or saline, once daily at 18:00pm for 25 days. Each peptide was administered at a
concentration of 200 nmol/kg and of 1 zinc ion (as ZnCl,) per peptide molecule in a 20 pl
volume. The rats were given free access to food and water. Each treatment group
15  contained 7-9 rats, with the exception of the saline treatment group which contained 12
rats. Food intake and body weight were measured at the time of injection. Rats were
weighed every day — the change in mean body weight in grams (corrected for saline) is
plotted on Figure 9, where it can be seen that weight loss of about 40g per rat was obtained
with daily administration of Analogue No. 12.
20
Example 9 - Feeding study in obese mice
13 weeks prior to the start of the study, diet induced obese (DIO) mice were obtained by
feeding C57BL/6 mice a high fat diet (60 kcal% fat). This diet was used throughout the
study. Mice were housed in IVC cages and at the start of the study the cohort of mice had
25  amean body weight of 34.8g (range 28.3 to 40.4g). Animals were randomized into
treatment groups (n=7-8), with stratification by body weight.

Mice received once daily subcutaneous injectons of saline (0.9% w/v), PYY 3-36 NH; at
300 nmol/kg or Analogue No. 15 having the sequence
30 Pro 1le His Pro His Ala Pro Gly Glu Asp Ala
Ser Pro Glu Glu e Val His Tyr Phe Ile Ala



or saline daily at 16:00 hrs for 47 days. Each peptide was adm ni stered at
a concentration of 200 nnol/kg and of 1 zinc ion (as ZnCl2) per peptide

nol ecul e WPYRIIAWZE3INH2 and 5 Anal ogue No. 15 were al so &EKiGB28t140ed0at a
concentration of 1000 nnol/kg and of 1 zinc ion (as ZnCl2) per peptide

nol ecul e. Each injection was of 20 pl total volunme/rat. The rats were given
free access to food and water. Each treatnent group contained 8 rats, with
t he exception of the saline treatnment4froup which contained 12 rats. Food

i nt ake and body wei ght were neasured daily at the tine of injection. 10
Resul ts Fi gurb®a4 8fwsHishe Eangkey n Hthn Bsdy Wi ghthrexph@ssddlnas a % of

t he nmean body i gt of e { Oif3. In contrast to the results
observed With% 35736 ]l\\llﬁg g?rg Hlfg%jr"a@on of either Anal ogue No. 12 or
Anal ogue aNd00 dmoVles ahd edthilreiac e daxcZnCly) pen pdfiidemasiedudd yinjeetigihvolomepar ed t o

t he saline : anple 11 - In vitro peptjde_precipitation studies.

Vit eri al asROulies ﬂ%@%@lﬁr&r@@%ﬁ PB&%%’ETG&F’??SL*%&HPW’ Eta\ﬁr%hrf-h@hm | owi ng
SequedCegereddd 60aliRGEa N injctiohraRd hhé k¥R Todd shiflod 30N fHdlvifgP A @

Sec Pro Gu GQu Leu Asn Arg Tyr Tyr Ala Ala Leu Arg H's Tyr Leu Asn Leu Val
Thr Arg @mWBGNOgdWSWNI@egwgdﬂDVN@: 21] Anal ogue No. 3: Pro IlelLys
ProQu Ala Pro@y Qu Asp Al a Ser Pro Gn GQu Leu Asn Arg Tyr Tyr Al a

Ala 30Leu Arg Hi's Tyr Leu Asn Lys Val Thr Arg G n Arg Tyr NH2 [SEQ I D NO.:
20] Anal pesigesNo.  11:

Mice were weighed every day, and mean body weight for each treatment group is plotted

10 on Figure 10. Figure 11 shows the change in mean body weight expressed as a % of the
mean body weight of the saline group. As can be seen, PYY 3-36 NH; had no sustained
effect on mean body weight compared to saline. In contrast, a weight loss of
approximately 5% compared to the saline group was achieved with administration of
Analogue No. 15.

15
Figure 12 shows the food intake in grams for each of the treatment groups over the course
of the study. Figure 13 shows the cumulative food intake in grams expressed relative to
the cumulative food intake in grams of the saline group. As can be seen, PYY 3-36 NH;
had no sustained effect on cumulative food intake compared to saline. In contrast, a

20  reduction in food intake compared to the saline group was achieved with administration of

Analogue No. 15.

Example 10 —- Feeding study in rats
Singel housed male Wistar rats were injected subcutaneously with PYY 3-36 NHj,
25  Analogue No. 12 having the sequence
Pro e Lys Pro Glu Ala Pro Gly Glu Asp Ala
Ser Pro Glu Glu Lew Asn His Tyr Tyr Ala Ala
Leu Arg His Tyr Leu Asn His Val Thr Arg Gln
Arg Tyr NH,[SEQID NO.: 22]
30  Analogue No. 15 having the sequence
Pro lle His Pro His Ala Pro Gly Glu Asp Ala
Ser Pro Glu Glu e Val His Tyr Phe Ile Ala



Pro HeLys Pro Qu Ala Pro Gy Gu Asp Ala 35 Ser Pro GQu Qu Leu Asn Arg
Tyr Tyr Ala Ala Leu Arg Hi's Tyr Leu Asn H's Val Thr Arg A n Arg Tyr NH2

[ SEQ | D NYO:20p3¥2483al ogue No. 12: -47- Pro IleLys ProGPGTARROIA/WIEY G u
Asp Ala Ser Pro Qu Qu Leu Asn His Tyr Tyr Ala Ala Leu Arg H's Tyr Leu
Asn H's Val Thr Arg Gn Arg Tyr NH2 [SEQ ID NO.: 22] 5 Anal ogue No. 13: Pro
IleH s Produ Ala Prody Gu Asp Ala Ser Pro Au Gu Leu Asn Arg Tyr
Tyr Ala Ala Leu Arg His Tyr Leu Asn Hi& Val Thr Arg A n 10Arg Tyr NH2 [ SEQ
ID NO.: 24] Analogue No. 14: Pro IlleLys ProQu Ala Pro Ay GQu Asp Ala

Ser Pro A u dawLeddspHrr g Tyr Theu Al Asml gHissLeVialar gThi s A% 1@l Asn Hi s

Proval Ala pr Ay 08 U MBI o °d G e Aen His Tyr Tyr Aa
Al a Leu &r gilibk dailyat 16600 His fori71ayal Eabhrpeptide WasudMifisttydd dlldzoh&ntatiéh NO. :
26] of 200 nmol/kg and of 1 zinc ion (as ZnCly) per peptide molecule. PYY 3-36 NH; and
5  Analogue No. 15 were also administered at a concentration of 1000 nmol/kg and of 1 zinc
ion (as ZnCl,) per peptide molecule. Each injection was of 20 pl total volume/rat. The
rats were given free access to food and water. Each treatment group contained 8 rats, with
the exception of the saline treatment group which contained 12 rats. Food intake and body
weight were measured daily at the time of injection.
10
Results
Figure 14 shows the change in mean body weight expressed as a % of the mean body
weight of the saline group. In contrast to the results observed with PYY 3-36 NH,,

administration of either Analogue No. 12 or Analogue No. 15 resulted in a reduction in

15 mean body weight compared to the saline group.

Example 11 - In vitro peptide precipitation studies.
Materials and methods
Peptide analogues of human PYY having the following sequences:

20
Analogue No. 2:
Pro Ile Lys Pro Glu Ala Pro Gly Glu Asp Ala
Ser Pro Glu Glu Leu Asn Arg Tyr Tyr Ala Ala
Len Arg His Tyr Leu Asn Lew Val Thr Arg GIn
25 Arg Tyr NH>[SEQID NO.:21]

Analogue No. 3: _
Pro lle Lys Pro Glu Ala Pro Gly Glu Asp Ala
Ser Pro Glu Glu Leu Asn Arg Tyr Tyr Ala Ala
30 Len Arg His Tyr Leu Asn Lys Val Thr Arg GIn
Arg Tyr NH;[SEQID NO.: 20]

Analogue No. 11:
Pro Ile Lys Pro Glu Ala Pro Gly Glu Asp Ala
35 Ser Pro Glu Glu Leu Asn Arg Tyr Tyr Ala Ala
Len Arg His Tyr Leu Asn His Val Thr Arg GIn
Arg Tyr NH;[SEQID NO.: 23]

Analogue No. 12:



wer e obtained. The peptides were dissolved at a concentration of Ing/nml in
a solution of 25ZnCl2 having a pH of 4.5 in which zinc ions were present at
vari ous cN¥OeeH¥2t’Bons in order to give nol ecul ar rati o®CHGB2IHANPYAS t o
pepti de nol ecules of 2:1, 10:1 or 50:1. Follow ng dissolution, the pH of
all peptide solutions was observed to be below pH 3.8 in all cases. Bovine
serum al bum n (BSA) was added to all solutions at a concentration of 0.5%
w v except for solutions for which thd7results are |labelled "no BSA". Both
the 30 peptide and BSA was observed to be conpletely soluble in all cases.
0. 2M NaOH wasPeddellet o bys sBigpl eSlu n AtaderProo pBhci pbluat eAsthe Mept i des.
The precipitafer waBrgpel Git edGby ckenri Asgat Hon. Tyre pFaci pAlaat eAlaas washed
a further nunbeu ofrginHss (t¥pi caléby S5AfmurtHBr tvaes Thr undlg tGia
precipitate compl elTet y NHs$SEQEOD)NOspp fresh saline at pH/.4 + 0.5% v/w
BSA eqch tine. The washes were spaced by 1 hour during which the sanple was
hel d at Z3ibgleNbeps Cel sius on a shaking tray. After these repeated
washi ngs any p ejm ng ﬁfem tatglyvas [esuprgen |rb1s1al Qg atagH4. 5 to
orh i

conpletely re i seg Runt eC| res i'n_each wash
sol ution and e fi naI ﬁesus ens n sof‘u | :&?{ g&e %ﬂ

r adi %mmnoas g T \(Hg AF ?ﬁant the e in the
supernatant o he WhltN n (i.e. the peptide which did not
preci pitat e‘)O in each of the subsequent wash solutions and in the solution
resul ti ngnplogns Npel4 esuspensi on of any finally remaining precipitate is
presented in Bmch Bé fibwy esPd5 tGlw6 Ak a Rrer ce@lyageGluf tAwpal Adepti de
present. The Bér stPwol u@iu i nGhachLgr apAsp s Asbel Twd "Tyr amdllar epklasent s t he
propdsti on of Lpept Ade pH&senTyr n L&e saper ndisant vf tT}e figgt pgl@aci pitation

(ie, the propakgi omyof NeR{SE@IDMNGD.:dsd not precipitate at the initial high
pH) . The subsequent col ums represent the proportion of peptide that was

resol ubi Wihgegud Roepeh of the sequential pH 7.4 washes. The final colum on

each graph represefjifs thg pr ortvgln Ok Pens,,de i chgAll rggol ubilise

durlﬂg the pH¢ 4 hes EO dﬁg he ‘g%:)urs[e of erlﬁg ut whi ch

wer e 1 esol ubi |sed |n t e f Yhe ¢ su%s5 de nst ate whil st

t he pepti des ? %‘H S‘b| gln]i fi ch fon pepti de
o] soI %ﬂp

precipitates His raised. The preC|p|tation is at
|l east partially dependent on the presence of zinc ions because when the
preci pi t ¥€© qbéaln%wmpmetsnvw dispplved af@-cppeeatratien ¢inlang/mhén 3 splatier &f washed

out Y \PACIISRRAEA o PO LB CEPUR Lot Byl 0w o,
f or mul at owlar to give mbbeauipt mtldQefnmas tospeptide toleanids of 2:hpL0:1 8n26:120 Materi al s
and met hlgglfowing dissolution, the pH of all peptide solutions was observed to be below pH 3.8 in
all cases. Bovine serum albumin (BSA) was added to all solutions at a concentration of
0.5% w/v except for solutions for which the results are labelled “no BSA”. Both the
30 peptide and BSA was observed to be completely soluble in all cases. 0.2M NaOH was
added to all samples in order to precipitate the peptides. The precipitate was pelleted by
centrifugation. The precipitate was washed a further number of times (typically 5 further
times or until the precipitate completely dissolved) using fresh saline at pH7.4 + 0.5% v/w
BSA each time. The washes were spaced by 1 hour during which the sample was held at
35 37 degrees Celsius on a shaking tray. After these repeated washings any remaining
precipitate was resuspended in saline at pH4.5 to completely resolubilise it. The amount

of precipitate present in each wash solution and the final resuspension solution was

assayed using a radioimmunoassay.

40 Results



The nethod of Exanple 7 was adapted to inject rats with 1 ng/m of

subcut aneous human PYY 3-36 NH2 in conpositions containing zinc (as ZnCl2)
at a nol S¥QI2811/92¢780 of 10: 1 Zn2+ : peptide and conposi PCHEB2PHEWOTIP zi nc.
Pl asma peptide was neasured at 5, 10, 15, 2530, 45 and 60 minutes. Results
As shown in Figure 27, the conposition containing zinc provided a | ater
peak at circa 30 30 mns (i.e. slower release) of plasma PYY 3-36 NH2 than
did the zinc-free conposition (peak a#8-circa 10 to 15 min). -49- CLAIMS 1.

An anal ogue of PYY conprising an am no acid sequence represented by formula
(1) 5 Xa&or ¢arhexperismentythe smant Af aemdsnafw@qsngsrﬁ Atheinijabprepipiatign, - Xaa |

6- Xaa |
Tyr - XaaZZ-'%'K(aaéJfP ﬁ? ﬁﬂec égrﬁ-ﬁpsltatlc?fr“} E%cl? y the aa%%l-e Q}avlqu]Fﬁ?l-uRP as- ?EdnmAr g- Tyr
-NH2 (1) tl{eSE(@tﬂoDréﬂttng]ﬂomﬂﬂnmuspeh@wa@Z am)sﬁsaﬂlyaemﬂxiﬁgmmiphae@r oup
consistin d%—é IS selected{romthe group gl%nmstlng of
Arg, Hi sp ?‘ée cha%‘ﬁ’ &1 to |38 @PEEFeRtagh Pt 19! gersids P&ﬁﬁ%‘r edstof  Asp,
G u, H Scoflifsi §§‘Jh’ 4y uééahf’ 8 e defit %ﬁ‘é f bPPRHAE pPdseMAn th
consi st ﬁ% of m A Mls%‘% and d u; p@e v I%gf‘qgt edﬁefp?]ompt ﬁe grrlouep
consi st ﬂg)eofatanlt ef thcefmstamc:tlmtlpn (Llﬁ)(hap®p081ose)lf peptald thatdid ndterepiptate at
consi st ﬂ% 1mt1aﬂngl'1 pﬁ?.n"l"he su%sequent colhimns represent the proportion of peptide that was
resolubilised in each of the sequential pH 7.4 washes. The final column on each graph
represents the proportion of peptide which did not resolubilise during the pH7.4 washes

10  during the course of the experiment but which were resolubilised in the final pH4.5 step.

The results demonstrate whilst the peptides are soluble at a low pH, a significant
proportion of peptide precipitates out of solution when the pH is raised. The precipitation
is at least partially dependent on the presence of zinc ions because when the precipitate is
15  washed with fresh, zinc-free, saline zinc ions are washed out of the preéipitate and the
peptide resolubilised over a time-course which can be influenced by the concentration of

zinc added to the initial formulation.

Example 12 — comparison with and without Zn**

20  Materials and methods

The method of Example 7 was adapted to inject rats with 1 mg/ml of subcutaneous human
PYY 3-36 NH; in compositions containing zinc (as ZnCly) at a molecular ratio of 10:1
Zn**: peptide and compositions free of zinc. Plasma peptide was measured at 5, 10, 15,

25 30, 45 and 60 minutes.
Results
As shown in Figure 27, the composition containing zinc provided a later peak at circa 30

30  mins (i.e. slower release) of plasma PYY 3-36 NH; than did the zinc-free composition

(peak at circa 10 to 15 min).



Xaal9 is selected fromthe group consisting of Arg and H's; Xaa2l is

sel ected fromthe group consisting of His, Phe, Tip and Tyr; Xaa22 is

sel ect ed WPAMYM9247dr oup consisting of Ala, Ile, Leu andPUAIGB2XHARS11DS
selected fromthe group consisting of Arg, Gn and H's; and 20Xaa3 is
selected fromthe group consisting of Arg, H's, Leu and Lys; or a conpound
that is a variant and/or derivative thereof; or a salt and/or solvate

t hereof, including a salt of such a v+d494i ant and/or derivative, and a
solvate of such a variant and/or derivative and/or salt, 25 a variant being
an am no acid sequence having up to two am no acids other than Xaa4, Xaa6,
Xaal 6, X%ﬁb\hd aal 8, Xaal 9, Xaa2l, Xaa22, Xaa25 and Xaa3 replaced with a
different"amno acid. 30 2. An anal ogue of PYY as clainmed in claim1,
wherein Xaal6 is @u. 3.An anal ogue of PYY as clained in claim2, wherein
Xaa25 is Arg. -50- 4.An analogue of PYY as clainmed in claim1, 2 or 3,
wher ei n kad9 analogpe,ofB¥Y comprisiag an epuey acid seauencesepresested by dogndy oD
consigting of Gu and Ser; Xaal7 is Leu; Xaals is Asn; Xaa2l is Tyr;

Xaa’-Ile-Xaa*-Pro-Xaa®-Ala-Pro-Gly-Glu-Asp-Ala-Ser-Pro-Glu-Xaa'®-Xaa'’-Xaa'®-Xaa"’-
Tyr-Xaa21-Xaazz-Ala-Leu-XaaZS-His-Tyr-Leu~Asn-Xaa3 °-Val-Thr-Arg-Gln-Arg—Tyr-NHz
(D) [SEQID NO.: 1]
wherein
10 Xaa® is selected from the group consisting of Pro and Gly;
Xaa* is selected from the group consisting of Arg, His, Lys and Orn;
Xaa® is selected from the group consisting of Asp, Glu, His, Lys, Ser, Thr and Val;
Xaa'® is selected from the group consisting of Asn, Asp, Gln and Glu;
Xaa'” is selected from the group consisting of lle, Leu and Val;
15 Xaa'® is selected from the group consisting of Ala, Asn, Asp and Val;
Xaa" is selected from the group consisting of Arg and His;
Xaa®' is selected from the group consisting of His, Phe, Trp and Tyr;
Xaa® is selected from the group consisting of Ala, Ile, Leu and Val;
Xaa®® is selected from the group consisting of Arg, Gln and His; and
20 Xaa” is selected from the group consisting of Arg, His, Leu and Lys;

or a compound that is a variant and/or derivative thereof; or a salt and/or solvate thereof,
including a salt of such a variant and/or derivative, and a solvate of such a variant and/or

derivative and/or salt,

25
a variant being an amino acid sequence having up to two amino acids other than Xaa®,
Xaa®, Xaa'®, Xaa'’, Xaa's; Xaa'’, Xaa®', Xaa®, Xaa> and Xaa™ replaced with a different
amino acid.

30 2. An analogue of PYY as claimed in claim 1, wherein Xaa'® is Glu.

3. An analogue of PYY as claimed in claim 2, wherein Xaa®® is Arg.



Xaa22 is Ala; and 10Xaa3 is selected fromthe group consisting of H's, Leu
and Lys. 5. An anal ogue of PYY as clainmed in claiml, 2 or 3, wherein Xaa2
IS Pro X0 20E/0RE3 15Xaab is His; Xaal 7 is Leu; Xaal8 PETASRIINWANS | s
Tyr; Xaa22 is Ala and 20Xaa3 is His. 6.An anal ogue of PYY as clained in
claim4 or claim5, wherein Xaal9 is His. 7.An anal ogue of PYY as cl ai ned
inclaim6, wherein Xaa3 is His. 25 8. An anal ogue of PYY as clained in
claim?7, wherein Xaa6 is @u. 9.An anéf-ogue of PYY as clainmed in any one of
claims 1 to 8 which is a derivative that has been nodified by one or
nore processes selected fromam dation, glycosylation, 30carbanyl ation,

Sgély?;i log‘n Su!_AIg%Enill%Qﬂe W%kﬁ}rﬁgﬁh c@(x%l li, 5%&‘ i39vrs]/her|exjnpi di zation and

Xaa’ is Pro

Xaa*is Lys;

5 Xaa® is seleqted from the group consisting of Glu and Ser;

Xaa'’is Leu;

Xaa'®is Asn;

Xaa®! is Tyr;

Xaa? is Ala; and

10 Xaa® is selected from the group consisting of His, Leu and Lys.

5. An analogue of PYY as claimed in claim 1, 2 or 3, wherein

Xaa? is Pro
Xaa* is His;

15 Xaa® is His;
Xaa'” is Leu;
Xaa'?is Asn;
Xaa®! is Tyr;
Xaa? is Ala and

20 Xaa® is His.
6. An analogue of PYY as claimed in claim 4 or claim 5, wherein Xaa'® is His.

7. An analogue of PYY as claimed in claim 6, wherein Xaa®® is His.
25

8. An analogue of PYY as claimed in claim 7, wherein Xaa® is Glu.

9. An analogue of PYY as claimed in any one of claims 1 to 8 which is a derivative
that has been modified by one or more processes selected from amidation, glycosylation,

30 carbamylation, acylation, sulfation, phosphylation, cyclization, lipidization and pegylation.



10. An anal ogue of PYY as clained in any one of clains 1 to 9 which is a
derivative that is a fusion protein. 11. An anal ogue of PYY as cl ai ned
in clai mWYO20HAY2478 produced by a reconbi nant 5 net hod. PCTAB2AR/@AHD ogue of
PYY as clained in claim 10 that is produced by a synthetic nethod. 10 13. An
anal ogue of PYY as clainmed in any one of clains 1 to 12 for use as a

medi canent . 14. A pharmaceutical conposition conprising an anal ogue of
PYY as clainmed in any one of clains 150 12 together with a
pharmaceutical ly acceptable carrier and optionally 150t her therapeutic

i ngredi ell-s. Ansnalpgugofhal atielpiengd is gppene of deimsd te 9 el isiadesvaliva 14,
present | ] ot her adm nistration device for subcutaneous
adninist%%%?gﬁ%%gpﬁﬁﬁgés. 2016. A net hod of treating or preventing a di sease
or disorder or other non-desired physiological state conprising

subcut aneous adm ni stration of an anal ogue of PYY as defined in any of
claims 1lto 1810 aa&&&mfé’ﬁﬁéew@m%m@ inﬂaatWraéu%é%yﬁéacqmblem m 15 or
claimg 14, .4347. An anal ogue of PYY as claimed in any one of clainms 1 to 12
or a pharmaceutical conposition as clainmed in claim14 or claim15 for use
in the treatnment of obesity or diabetes. 18. An anal ogue of PYY as clai ned

in any o of .clains 1 2 ar. a pharma i.cal 30c ositjon as clainmed
in claim4s of?epaPgied o aﬁglém?eﬁi ‘Pﬁ%l‘?ﬁ@gﬁﬁti‘%wc’g‘rceg& é‘tsp'fl@e{ll?ﬁ a subj ect,
use in thethogduction of food intake in a subject, or for use in the

reduction of calorie intake in a subject. -52- 19. A nethod of treating
obesity or diabetes in a subject in need thereof conprising adm nistering

Lo tie spbiech, oo ANAlGANR .00 EXN RS0 bAl BRSuik 14042908, 8he gl @ 1B 1 to 12

or a pharmaceuti cal®conposition as cla or claim15. 5
medicament.
14. A pharmaceutical composition comprising an analogue of PY'Y as claimed in any

one of claims 1 to 12 together with a pharmaceutically acceptable carrier and optionally

15  other therapeutic ingredients.

15. A pharmaceutical composition as claimed in claim 14, present in a syringe or other

administration device for subcutaneous administration to humans.

20 16. A method of treating or preventing a disease or disorder or other non-desired
physiological state comprising subcutaneous administration of an analogue of PYY as
defined in any of claims 1 to 12, or a pharmaceutical composition as defined in claim 15 or

claim 14.

25 17.  An analogue of PYY as claimed in any one of claims 1 to 12 or a pharmaceutical
composition as claimed in claim 14 or claim 15 for use in the treatment of obesity or

diabetes.

18.  An analogue of PYY as claimed in any one of claims 1 to 12 or a pharmaceutical
30  composition as claimed in claim 14 or claim 15 for use in the reduction of appetite in a
subject, use in the reduction of food intake in a subject, or for use in the reduction of

calorie intake in a subject.



20. A nethod of claim 18 or claim19 wherein the subject is overweight.

21. A method of claim 18 or claim 19 wherein the subject is obese. 1022. A
met hod ofWel2811M92830r cl aim 19 wherein the subject is diPeB&iB2811/@811A et hod
of any one of clains 17 to 22 wherein the compound is adm ni stered
parentally. 15 24. A nethod of any one of clains 17 to 22 wherein the
conpound i s adm ni stered subcutaneously, intravenously, intramuscularly,
intranasally, transdermally or sublinrbally. 25. Use of an anal ogue of
PYY as clainmed in any one of clains 1 to 12 for the 20 manufacture of a
medi cament for the treatnent of obesity or diabetes. 26. Use of an

anal ogue,of P i i . C t 0 for, . uf acture
of a nedilg'ane?gm g?&%ﬁ{éé%@ﬁgg?%nrgg %gt%%)le %%@ Fllnaneseéé}eéég)tff M@é?“ﬁge
r educt i ondministerong to thicadobject) am asdlbguecif ParY &ndlaibded in etueid afitlaimsdabagj e

intake in a subject. 25 . ) . . .
or a pharmaceutical composition as claimed in claim 14 or claim 15.

20. A method of claim 18 or claim 19 wherein the subject is overweight.
21. A method of claim 18 or claim 19 wherein the subject is obese.

10 22. A method of claim 18 or claim 19 wherein the subject is diabetic.

23. A method of any one of claims 17 to 22 wherein the compound is administered
parentally.
15 24. A method of any one of claims 17 to 22 wherein the compound is administered

subcutaneously, intravenously, intramuscularly, intranasally, transdermally or

sublingually.

25.  Useof an analogue of PYY as claimed in any one of claims 1 to 12 for the

20  manufacture of a medicament for the treatment of obesity or diabetes.

26.  Use of an analogue of PYY as claimed in any one of claims 1 to 12 for the
manufacture of a medicament for the reduction of appetite in a subject, for the reduction of
food intake in a subject or for the reduction of calorie intake in a subject.

25



