WO 2006/134340 PCT/GB2006/002155 NOVEL COMPOUNDS AND
THEIR EFFECTS ON FEEDING BEHAVIOUR 1. FIELD OF THE
INVENTION This application relates to the use of agents to control
wappetite4ieeding, food intake, energy expenditure and calorietidBi@sireats
excess weight, obesity and to prevent and treat the co- morbidities of
obesity. 2. BACKGROUND OF THE INVENTION According to the World
Health Organisation (WHO), obesity represents a global epidemic in
which more than one billion adults are overweight, of which at least 300
million are clinically _ohese. Furthermore, WHO estimate that 250,000
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Physical Activity and Health, 2004). The cause of obesity is complex and
multi-factorial. Increasing evidence suggests that obesity is not a simple
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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
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 or overweight persons reduces important disease
risk factors. A weight loss of 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.



by the US Food and Drug Administration that can be used as part of a
comprehensive weight loss program. However, many of these drugs have
serious adverse side effects. An example of a widely used appetite
RN pEessant is sibutramine (reviewed by McNeely, W et al., Rrtigs:4028z155
56(6), 1093-1124). Sibutramine's primary and secondary metabolites are
pharmacologically active and they are thought to induce enhancement of
satiety and thermogenesis by inhibiting serotonin and noradrenaline
reuptake. When less invasive methods have failed, and the patient is at
high risk for obesity related morbidity or mortality, weight loss surgery is
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WO 03/022304 discloses the use of oxm in its native form and analogues thereof as a medicament
for use in control of appetite, feeding, food intake, energy expenditure and calorie intake,
particularly in the field of obesity. Studies in humans have shown that intravenously infused oxm
is an effective appetite suppressant (Cohen et al, J. Clin. Endocrinol Metab, 2003, 88(10): 4696-

4701). In a study of the effects of oxm on weight foss in humans it was found that subcutaneous



degradation. In particular, a high clearance or rapid degradation of a
therapeutic agent is inconvenient in cases where it is desired to maintain a
high blood level over a prolonged period of time since repeat
waslmiarsteasions will then be necessary, decreasing patient comptigbar/andss
increasing the cost of the therapy accordingly. The receptor for
a-latrotoxin, a presynaptic neurotoxin isolated from the venom of the black
widow spider Latrodectus tredecintguttatus shows marked primary amino
acid, sequence homology to the family of GTP-binding protein-coupled
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A need remains for agents that can be used to effect weight loss in

overweight and obese subjects, and/or to treat patients with other

BRI IR IRk eSS VNG h R R SRRt Liometisey eien eidhgjack
wikordefs: Tdrerdssespiecialiyarmebafonaienidsiry eivirall¢isvwnilando oxm
rm;ﬁmww rﬁatg,rct@@t@ﬁ%@ﬁﬂf&@ﬁ&@%@%@&ﬁ@Eﬁﬁﬁa%@%w&awfg
se ul pro acltl or a lower clearance n native oxm
%}%‘IL—[ g ca Onl(')un epmf[ ?hs SidehtiSharesisos
dﬁ%’ﬂﬁ@ iBFRYgRS afiwemléh é@é%)f@ﬁ”ﬁi@%%@méq&ﬁ), winiide bisédive-
nmibfenamiFiMVCidsCaP pasthf the axacsequentel haye-bean veplaceddayson
g red amin cids endi i
PHE ;%n[fgl?/ Sn ngt!%g §Hc%§g% E ciq[?'%%;%3 gnz%%%ﬁ §§§ i 8 din), a 39

Surprisingly, the inventors have tfoun

P LB O 1SETN B8 SRR IS RSt Fo.monser (R ErtEPoBET:
1§ softhenad atnotosentioe ptickds¢ahdvvartationsrilkeé te ey irelsnt 24 gificagon

s@lﬁﬁﬁ‘xﬁyﬂiﬁ@iﬂﬁoﬁéﬂ@i&%ﬁ @@ﬂﬁ \ap QQ.[EMH@HQR%} REAHARGES. Tigm peen
E“oe(?sg r?% gé aénlgér?cr sC Q}%n% acid t;c %—%m tO 27 330

e %‘ Varatons therecry. andror the B&Bﬁ%ﬁﬁ %ﬁﬁﬁ‘&iﬁ‘&??ﬁ{ t%omp
Btﬁéhént@ﬂ‘ﬁiﬂu??ﬁ ﬁF?étﬁe‘[?rﬁdbﬂré%‘l]Its in a series of analogues of oxm that

demonstrate the oxm like activity of reducing food intake, and with certain
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greater potency and/or a protracted or more therapeutically useful profile of action and/or a lower

clearance rate than native oxm.

3. SUMMARY OF THE INVENTION
Compounds of the invention are novel peptide analogues of oxm (hereafter “oxm analogues™) in
which one or more amino acids or parts of the oxm sequence have been replaced by one or more

particular substituent amino acids or sequences. Surprisingly, the inventors have found that



structure of the peptide, thus conferring an enhanced stability upon the
analogues and/or improving their biological function. The full length
sequnce of a-latrotoxin is given in GenBank record 1616226A. It should,
wWiwweyesde noted that the residue numbering used above, gcetiespORARB2155
to the residue numbering used in Holz and Habener (ibid.) rather than that
used in the GenBank record. It has also been surprisingly found that
altering the N-terminal sequence of oxm, in particular to D-His Ala Asp or
D-His Ala Glu, making the sequence more homologous to that of GLP- |
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seguaneesrorresponding to line A or an amino acid sequence
corresponding to line A in which in amino acids of said line A are
substituted by in corresponding amino acids from residues 15 to 37 in line
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lle Glu Line R Ar lle Glu lle Val Lys Tyr Phe lle Gly Line A Ti Leu Met
FASIferTatiho 0N oASIRAKASA these regions vielding beneficial effects are also described,

along with analogue sequences derivatised to other chemical moieties such as acyl chains,

albumin and PEG species.

It can be inferred from the exemplifying data that such enhanced anorectic effects are indicative
of an increased potency, due to either (1) the markedly smaller doses required to achieve an
equivalent (or greater) decrease in food intake; and (2) increased resistance to degredative

activity, due to the anorectic effects of the analogues being prolonged significantly in comparison

to that of native oxm.
The invention provides a compound of general Formula (I):
Z~X-81 )

in which



2526 27 28 29 30 31 32 33 34 Line B Trp Leu Lys Asn Gly Gly Pro Ser

Ser Gly Line A Asn lle Ala Ala 35 36 37 Line B Ala Pro Pro the

compound optionally further including an extension moiety attached to the
wamine/1agdh at position 37, the optional extension moiety comprigsRt@R 2155

or more amino acids; in being an integer not less than 1; and t being 0, 1,

2,3,4,5,6,7,8,90r 10 avariant or derivative thereof; or a salt or

solvate thereof with the proviso that, if S I is identical to Line A, Z is not

His Ser Gin. In a first preferred embodiment, the invention provides a
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the compound optionally further including an extension moiety attached to the amino
acid at position 37, the optional extension moiety comprising one or more amino acids;

m being an integer not less than 1; |

andtbeing 0, 1,2,3,4,5,6,7,8,9%90r 10
a variant or derivative thereof}
or a salt or solvate thereof

with the provige that, if S1 is identical to Line A, Z is not His Ser Gin.

In a first preferred embodiment, the invention provides a compound of general Formuta (TI);
Z-X-52-Y (D

in which

X and Z are as defined above with reference to formula (I);
Y is oxm?25-37; and



X'is oxm4-26; Z is as defined above with reference to formula (I); Yis
oxm34-37; and wherein S3 is an amino acid sequence corresponding to
line E in which p amino acids of said line E are substituted by p
weprrespoagding amino acids from line F, in which line E (SEQd:&0da)onz155
and line F (SEQ ID NO: 6) are as follows: Line E Met Asn Thr Lys Arg Asn
Arg 27 28 29 30 31 32 33 Line F Lys Asn Gly Gly Pro Ser Ser and p is
an integer not less than 1; a variant or derivative thereof; or a salt or
olvate thereof, 6 WO 2006/134340 PCTIGB2006/002155 According to a
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SEpAVY > (e e TR hiBS Seul Bt L-histidine; A2 is
L-alanine or L-serine; and A3 is L-aspartate or L-glutamate or L-glutamine.
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Following the principles outlined above has yietded aseries of morethan
n%60 %meanz%\llo%%gasn, qu which the vast majority are more potent inhibitors
ot 100d mhtake than hative oxm. 4. BRIEF DESCRIPTION OF THE
aEl GHRES Figufes B .8 &, 1d, le & if show the results of experiments in
awdhigh sheé=appietiteesisppressing effects in mice of three compounds of the

oinveRtion\ere,capapared with native human

In a second preferred embodiment, the invention provides a compound of general Formula {III):
Z-X-83-¥ (1D

in which

X’ is oxm4-26;

Z is as defined above with reference to formula (I);

Y'is oxm34-37; and
wherein 33 is an amino acid sequernce corresponding to line E in which p amino acids of said line
E are substituted by p corresponding amino acids from line F, in which line E (SEQ ID NO: 5)
and line F (SEQ ID NO: 6) are as follows:

LineE | Met |Asn |[Thr |Lys |Arg | Asn Arg

27 28 29 30 31 32 33

LineF | Lys Asn | Gly | Gly Pro | Ser Ser

and p is an integer not less than 1;
a variant or derivative thereof:

or a salt or solvate thereof,



oxyntomodulin and saline over given time intervals following injection.
Figures 2a, 2b & 2c show the cumulative food intake over time. Figures
3a, 3b, 3e, 3d and 3e show the results of experiments in which appetite
weuppsassiag effects of three compounds of the invention wekergosRaeR 15s
with exendin 4, and with saline over given time intervals following
injection. 7 WO 2006/134340 PCT/GB2006/002155 Figures 4a, 4b, 4c
and 4d show the cumulative food intake over time, calculated from the
data represented in Figs. 3a to 3c Figures 5a, 5b, Sc, 5d and 5e show the
results of experiments in which the appetite suppressing effects in mice of
Abweltrepahindlseetthae dnveiition. the ieveuimpaediwitremeovathrecquingtiies
rfMMaR.0xm and saline over given time intervals following injection.
Figures 6a, fib, 6¢c and 6d show the cumulative food intake over time as
calculated from the data in Figs. 5a to 5e. Figures 7a, 7b & 7c show the
inrekights of experiments in which the appetite suppressing effects in mice of
a compoasTdafteed amantfernaereFesmipdbed with human oxin, porcine
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8a, 8b, Se and 8d show the cumulé?ttlve food intake over time for the
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wRampounds of the invention were compared with human oxm and with
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ino acid
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repre@eﬁgeél‘i"ﬁ“FﬁﬁéLéér‘f& 984 Figures lla, lib, lle and lid show the results of
expedrriehissparaticHagpetise supgtessing effects of two compounds of
the invention were compared with human oxm and saline over given time
intervals fo|lowin % ectlon Fi ures 1 a 12 m&Z@pow cumulative

ThS S0 e AR A ASTE FPOh The &Vm %ngéanted in Figs. llato Ild. Figures

13a, 13b, 13c, 13d and lie show the results of experiments in which
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human oxm, with exendin 4 and with saline over given time intervals
following injection. Figures 14a, 14b, 14c and 14d show cumulative food
wirvtaieey Gy érdien éyx:@émaﬁeﬁ%ﬁmhévdaﬁaldﬁép'ﬁé@émé@ﬁwﬁg@fm’ta sait or

SOk thereof,

Following the principles outlined above has yielded a series of more than 160 oxm analogues, of

which the vast majority are more potent irthibitors of food intake than native oxm.

4. BRIEF DESCRIPTION OF THE FIGURES

Yigures 1a, b, 1, 1d, te & If show the results of experiments in which the appetite suppressing
effects in mice of three compounds of the invention were compared with native human
oxyntomodulin and saline over given time intervais following injection.

Figures 2a, 2b & 2¢ show the cumulative food intake over time.

Figures 3a, 3b, 3¢, 3d and 3e show the fesu%ts of experiments in which appetite suppressing
effects of three compounds of the mvention were compared with exendin 4, and with saline over

given time intervals following injection.



Figures 15a, 15b, 15c and 15d show the results of experiments in which
appetite suppressing effects of four compounds of the invention were
compared with exendin 4 and with saline over given time intervals
wiolbovsimgesmgection. Figures 16a, 16b and 16e show cumulative-teogiake 155
over time, calculated from the data presented in Figs. 15a to 15d. 8 WO
2006/134340 PCT/GB2006/002155 Figures 17a, 17b, 17c, 17d and 17e
show the results of experiments in which the appetite suppressing effects
in mice administered with varying dosages of five compounds of the
TRAERY I TR B WA ALY BRAHE exniEerrgioried Sarntia 8b
1shroverterbindiéesit8adb @xperiments in which the appetite suppressing effects
HbupeC SN BRGOL HR&IRNSNIRANNAS &Qﬁﬁ%@%ﬂ#@ﬂ%ﬁ?@e@ﬂ&ressing
S e O g O B9 0 O R Ot
the results o experiments in w R he appeﬁ’t'lti-:pasrﬁpB’TriessFnsgaﬂ'elffféuc?fgﬂiiﬁas 0
RO AR TR B @ TRV R ren e TR iidctver given time intervals
Fattowiérg dhjectien scuidwe omparaeivdtiaod balineeorine kskigtines 2 ioildGia
8w the results of further experiments in which the appetite suppressing
ﬁfflg%s?of %Q#;rpognd%hof th? inyention were monitored over given time
Sl TOISWIng Thiscion™ ShE CHIRT &4 el NSRRI ORRsTsige effects in
ERR FPRYRSA Al e By eatRicitiesteormeieivdh thenvarouserisddiz entsiod
shii®: disclosuremtiedplpvibngwxpipaations of specific terms are provided:

TARIER, 10 R B SRV AL YSTIShIAR oraRnlsTe: Asategan at.
Jncludes, for example, mammals and birds. The term mammarin ncPudes

S RUMES R &h-human mammals. Similarly, the term "subject”
Higuieel 8s Poth hPmalkmy dirdssolts- hilmarinsul ecteyishehpdingsvatesitar yifects of
tBUDIORIHUARRE e irdendH iRk 8 6S R QN AR ARG QEFORE: BB over given
n%@%?e%ﬁ'ﬂs%ho%?%}%@%nmeasured by a survey to assess the desire for
food. Increase agppetlte generally leads to increased feeding behavior.

Figipistits arhie shomibe enmpaAers inakrerdinse weldisdiferohided.
repemandrioidlly. @aadlable appetite suppressants include, but are not limited

HEuRIYEDIAE) QREAH SRR N AL SISINING - RAZIRM Q%p%ﬂg suppressing
eﬁgc?snéi‘] vgggggola{rﬁgn?&?rg&%ramme, dexfenfluramine, S|b’u ramine, i
rimonabant and Huoxetne, Body Mass fere (BMIR T ine ) er siven
lifat isTERib PP EARu ARG teBdy mass, also sometimes called Quetelet's
Fipdex1BMbisaalcedated by-dividingoveaight tnckglby-heighid{inmeips2).

F@Qq lato 11d.

Figures 13a, 13b, 13¢, 13d and 13e show the results of experiments in which appetite
suppressing effects of the two compounds of the invention represented in Figs. 11ato 11d at
lower dosages were compared with human oxm, with exendin 4 and with saline over given time
intervals following injection.

Figures 14a, 14b, 14c and 14d show cumulative food intake over time, calculated from the data
represented in Figs. [3ato 13e.

Figures 15a, 15b, 15¢ and 154 show the resuits of experiments in which appetite suppressing
effects of four compounds of the invention were compared with exendin 4 and with saline over
given time intervals following injection.

Figures 162, 16b and 16¢ show curmulative food intake over time, calculated from the data

presented in Figs. 13ato 15d.



recommended classifications for BMI in humans, adopted by the Expert
Panel on the 9 WO 2006/134340 PCT/GB2006/002155 Identification,
Evaluation and Treatment of Overweight and Obesity in Adults, and
wendossaeekloy leading organizations of health professionals, see/agicilawsiss
Underweight <18.5 kg/m2; Normal weight 18.5-24.9 kg/m2; Overweight
25-29.9 kg/m2; Obesity (Class 1) 30-34.9 kg/m2; Obesity (Class 2)
35-39.9 kg/m2; Extreme obesity (Class 3) ?40 kg/m2 (Practical Guide to
l;he Id%[;zigifilc7 tion, Evaluation, and Treatment of ,Overvyeiq}ré; and Obesity in
ARHfts, Fhe Radtn AHRRSE AT 05 BEKHEN ToPIREiatiayr gttsh dgappetite
SINAAS® Pl iheriotioralsteearith vnpinaddaBlootilestituteuthi-Hf BE)

200 nona aRbedinertad BMhetgreater than 25 kg/m2 can be used
%ght or ohesity.

AR idenufy, giswgi ct in,need,of a treatment for. excess wei

I%eal bodf/ Wel,ghgth\o/v_vﬁlhf/garvifasrﬁoeﬁ{ egmggfsélsn gﬁgﬁﬁ%\%gﬁ% s%%éﬁl%e sets of
OSSP BB TESthTRRIFe Andusen oxniskanveebmsinaturyals
qievirepléesgment of an amino acid residue by another similar residue in a

Hhalypaplide b ¥picAib W0t AMEQ%Q@%%%W@%B%&%QB@S@] HBets of

frgp‘!%]cleme({gtgf Jgr ope another, among the aliphatic amino acids Ala, Val,
l'en‘and fe: .|n{eré}f1aﬁé%l SF S AR T LB R TRIATY HSTR 6 1R jaigetion:
et ERARGY Brarissaieebsidues Asp and Glu, interchange between the
Fanide2Containingy iesidues Astimacdpifnateichangarehiiebasisrasidues
eﬁygtseb@gorf?ﬂ’&mﬁgt@f &E%\%%BB We%e%i?mafé‘& ofe! ng'%ml?n%?ﬁ i aII%Ii%\rfléj%/

.interchange of the small-sized amino acids Ala, Ser, Thr, Met an
SRR SRESPIRETE &IPSR AY Phe replacement, in a polypeptide, of an
amino acid residue by another residue which is not biologically similar.

sPorEpamplEsthe replacement of an amino acid residue with another

Wesidue thathas a.substantially different charge, a substantially different
hydrophobicity_grig s(fl}?}sl%gﬁ%%%yel I éﬁrgﬁ?%s%%gl%%g}ﬁ’?arﬁ?éq?gﬁ?{olvﬁrégphrase
XA RIR LSBT HERIPT a8 e in the claims encompasses alternative

amino acids that are the result of both conservative and non-conservative
AsubatitutionsminiRddiionde-the. LuSNbASAMIMANHACEIITING ANing.acids
Ahat are JX&%%?“%‘CQ%‘B?Q in natyral docgutglg polypeptides, rare amino

acids, for exar‘one, canavanine, ormitiim %?%%QW%W and
Siitieiaihafivo eiers thriedes ey bdyrarmnng resids st bisvialiychetingvitevingy
sifigeexample t- butylglycine, may be used as "alternative amino acids" in :

accordance with the invention. Any chiral form of an amino acid may be
AUS%' _D'abete?f: A failure of cells to transport endogenous glucose across
S heMBTARSSBRNE BEta s L8t dn SrdsletiBe deneideperstm:
SURYRA fSraas e fectdrirmisu e Sehnsitadty apiivetosisdelironiccsyndr st of
bdhajaaired carbohydrate, protein, and fat metabolism owing to insufficient
10 WO 2006/134340 PCT/GB2006/002155

Appetite Suppressants: Compounds that decrease the desire for food. Commercially available
appetite suppressants include, but are not limited to, amfepramone (diethylpropion), phentermine,
mazindol and phenylpropanolamine fenfluramine, dexfenfluramine, sibutramine, rimonabant and

fluoxetine,

Body Mass Index (BMI): A mathematical formula for measuring body mass, also sometimes
called Quetelet's Index. BMI is caloulated by dividing weight (in kg) by height® (in meters®). The

recommended classifications for BMI in humans, adopted by the Expert Panel on the



secretion of insulin or to target tissue insulin resistance. It occurs in two
major forms: insulin- dependent diabetes mellitus (IDDM, type 1) and
non-insulin dependent diabetes mellitus (NIDDM, type II) which differ in
walinlegys«pathology, genetics, age of onset, and treatment. The- ki 658i05155
forms of diabetes are both characterised by an inability to deliver insulin in
an amount and with the precise timing that is needed for control of
glucose homeostasis. Diabetes type I, or insulin dependent diabetes
mellitus (IDDM) is caused by the destruction ofé)gcells which results in
retifiration: ReowRs Sr A doensh S ing e Abe i iphia 4446 ROt
igeirendentdinbetéssaldspksdromia deﬁetf@ﬂn%oﬂn@hmbehtfé&%kgm%ﬁomal
WRemling and, ﬁﬁg@ime%@mmé@ maﬁmm@q@m 1fRoskintake?; Diesity
assl&‘}‘sé’-3g’ ﬁ?” %t’;'féeec%azn dtBF'V'QLL%i%P%@% ach Qa?' Jake gan be

easured meé or b y Wel or ' exam Int a & may be the
Kstaifisptey ﬁtve}%@a apdREE PR TV AP Eeret AGHS06E ke
fMayihe thedniauit ok Stodeins) fadiy Calirdydnatés, hokestdsat, Litamuims,
BHBEIAIGRTRAY SR6E006 SUBROAERE.OL Eﬁkﬁl‘Gﬁ%\;%ﬂha%%ﬁgﬁni BEO5eRed

ntr%ke refers to the ount of%fteln consume ani

T o e BT AL SR A £ Rt o o g
YAtAREonHIndcieh ﬁ@énaﬁwbzk% bagaderntepight batiobirldobde stuslstget stes,

cholesterol, vitamins, or minerals consumed by an individual subject

é%ﬁ&?%i‘ﬂ%'é(nQ&R@&B&Jaﬁ‘%@%%&aé&%%@%ﬂ%ﬁdﬁb%?d%%ﬂ&@ 5 REHALof a

Inhlbltory neurotransmitters inhibit the transmission of nerve

ﬁﬁB?ﬂé%%R?é"ﬁ%@rp@l&ﬁ?&i‘r‘&ﬁ“‘:‘f*m@nﬁﬁB‘EFﬁV&%‘f?zsé‘B?fﬁ”féoﬁ%ﬂfS&hﬁFFplacemems’
Terhiti trowophpo steyngalytid ipoteriaing RSP ) A Mab bgh aivkligh ieshdlo ey of tdgy endf
Thﬁc@ﬁlahﬁ%agl REangeddR®yRamelaizag-cellitaduines ApURNOR! Bxsiatory
'%QA%&: 51%%%5‘ theeshold, Normal, Raily Rigt: The average fagd iIntake .
or an mdividual 0 a given species. f&norma aaﬁe diet can e expr ssed

IHadrirs arEAbTE %ﬂlak‘féc rﬁf@f@ﬁ?ﬁﬂ%ﬁ%%wgﬁd%’égﬁﬂ%% Sléﬁ‘éff&’redfﬁfum

aritaleda. Aendrimalidaily digt in humans generally comprises the following:
about 2,000, about 2,400, or about 2,800 to significantly more calories. In
ddition, anorm | daily di |nh mans enerall |nclu es ahout 1
ST RSP A 1 58 0t BAaPROh e ALy e
%@ettm@waﬁ%m@ab@bef@ﬂ.lwm@rea‘i‘l@ﬁéﬂﬂiﬂlﬁmlb@ﬁ@lm&éam@ﬁ acid
8haust B otieelrpriate kakly-n o smerethianiaheut 4006, afthanoinyalitatatic

HDARNERLA AR ek YUE. AONRIA3G10 PCT/G82006/002155

In animals, the caloric and nutrient requirements vary depending on the
species and size of the animal. For example, in cats, the total caloric
Thtalkerperpoutide asiweltidSaheggendentidistibetiarssst pteteifye amino acids
Harhehydiate andifabyaneswithithe 8ge8ehiie cat@nchiberepraduciive

ts‘i'ten v cé‘nmonly occurring amino acids that are typically Tound in naturaily occurring

polypeptides, rare amino acids, for example, canavanine, ornithine and 5-hydroxyiryptophane,
and artificial amino acids, that is to say amino acids not normally found in vivo, for example i-
butylglycine, may be used as “alternative amino acids” in accordance with the invention. Any

chiral form of an amino acid may be used.
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 owing to insufficient
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general guideline for cats, however, is 40 cal/lb/day (18.2 cal/kg/day).
About 30%to about 40% should be protein, about 7% to about 10%
should be from carbohydrate, and about 50% to about 62.5% should be
waerived from fat intake. One of skill in the art can readily ideptifydResos/moz1ss
normal daily diet of an individual of any species. Obesity: A condition in
which excess body fat may put a person at health risk (see Barlow and
Dietz, Pediatrics 102:E29, 1998; National Institutes of Health, National
Heart, Lung, and Blood Institute (NHLBI), Obes. Res. 6 (suppl.
SFTS98 D05 e JHES| BN HSLH R o AT M BAIBr G sutin-
Eperdppideiktssanedliend G dxpendituraicrosexampleddhdiBogy hMiss: Index
EMMmAY hewsetiig-A55aR5eRQ N JE). QLMY LS conYEAHON,
a BMI of 25.0 kg/m' to 29.9 kg/m2 is overweight, while a BMI of 30 kg/m2
or greater is obese. In another convention, waist circumference is used to
T e BB B £l B rAPTAS 4 T Ap e, tneiendestt i o
mgsessm enh df¢hedisknagsheiatectdvitibobesisy o heinghomesyurighbiabetes
Weaist.Crammierencs: MarRementipBRFficulati S aflbinRaten s WhR

re, categarised normal qr overweight. |t is not usually necessary t
v\%e ulgso 3 fgcslensc) zsnt%? 9 9 i i

GBSt WhISt Gl aCh e T TACRARTT T RRORRA P BsokvsLiifce it
deprpsaniiiahsten e prbiniave Jsdrridn bethibediatrisemiisivtids sificatiendofreBiitk
dMeiewhn havénwaisicaigumferences greater than 40 inches (102 cm), and
women who have waist circumferences greater than 35 inches (90 cm),
are at hig.her risk of diabetes, dyslipidemia, hypertension, and
AP aRE ISP B A SE PR onenst By weldistr) Mt oo frnle can&awith
maivedirypifeendesgisatdotvaniiie seov altabs shou thbechnsideretione
ﬁﬁdﬁ@@ﬁ@f@b@@%ﬁ@&&eEb@aq_?oéyngkl@iFn%l\f;% @f%ﬂﬂ_ d_&_;&ﬂ%&@gémws that
e morbidity and mortality. of individuals..For
O el oy S RO oo
Seisshsd T HE R idisiinelas se haamey sEry dirasatassh i ariadiidrn! s fokerly,
“Eantdr(E greniddmetniake reasksproistaiks, and:eoloncan et mineral intaks”
rélyslinidemia. oa'Rladder diseas SIerRR ARRER, Fedtced erlity. ARy
; fg%‘tfg‘oartgélms’ gmoq\ﬁst others (see Lyznicki et al., Ain. Fain. Phys.
BB IO ITPIIWO 2006/134340 PCT/G132006/002155 Overweight:

An individual who weighs more than their ideal body weight. An
Hyyerpodighi tindivduak-eannhe: abase;bybienonecassatilyiehese. For
nEARIRIR AR AVRAURIARHHLE Y e IR ARG desties 10,
hdecrease their we%%lht. In one convention, an over |83ht individual 1s an
TRERAGLIATVOM S ERPOPSR RGNS I8P R Rejimh 8F Balgytiirish thie trokeds
veltagsadtirrd! prolpthikgtd rebgiyusiyigee fetxblyicn activate skpiaiyéalkitans o
r@braal}detorm a covalent bond. A facilitator may be used, for example an

amino acid, e.g. lysine. Although "pegylation” is often carried out using

Npoly ethylene glycol) or derivatives thereof, such as methoxy
B Yty @%ﬂ{%ﬁ% fapdineldrirpitetiviserbis 261t wewesf A normal

daily diet can be expressed in terms of caloric intake, protein intake, carbohydrate intake, and/or
fat intake. A normal daily diet in humans generally comprises the following: ahout 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 protein, about 120 g to about 610 gof
carbohydrate, and about 11 g to about 90 g of fat. A low calorie diet would be no more than
about 85%, and preferably no more than about 70%, of the normal caloric intake of a human

individual.

it



methoxy poly(ethylene glycol) but also includes the use of any other

useful poly(alkylene glycol), for example poly(propylene glycol).

Pegylated shall be defined accordingly. Peripheral Administration:
widmigistragion outside of the central nervous system. Periphkeralsanos/o02155

administration does not include direct administration to the brain.

Peripheral administration includes, but is not limited to intravascular,

intramuscular, subcutaneous, inhalation, oral, rectal, transdermal, buccal,

sub-lingual or intra-nasal administration Polypeptide: A polymer in which

the monomers are amino acid residues which are joined together through

lamidelp ikl adrnd thisientmiwoinviedsarey akpaadmmin cha cidsiseitiieizhg the

dniopticak dsemmey arcihedR-eplicabicamas 6aphRUSede NS faiSamal ::R8iNGon

Qislaed, A0S Jeins, QYRERds: o RIoleint: 25 ysed herein encompass

any amino acid sequence and include” modified sequences such as

SRFED sritRiRg For st iy 98 SHAB BV s cAktaamy dheurdRy a8y

shewlverk proteioseowiidhoateueldBnbindiiityfonsyrittetcal| ypr aduceas Theout

desm shpalyReRiifssfrReR ke RISt ARAHIAD A BrRol¥Re RGEs 1L normal

%ﬁ%ﬂ?@%@f%&%%ﬂa rpg}ntqv%@ch e>_<h|b|ts at least one useful sequence in
In Ing a recepfor. &tefm *finctional fragments of a polypeptide”

refers to all fragments of a polypeptide that retain an activity of the

(@ialsipe ptidendiBialagically:tonc tonalpepiiges patoalsndnalute fdsBiiow and

mEeLeisNVIER 108 RRPHOGOf RBIES! oS USRI ANPIRGE ASRIIR(PY 0o

ITh%&a%SHE%ﬂIy gffectivg amolunt_: A dose sufficient to prevent

AR EEEN: TrefoReau s pRyradsion or A dflordsrsdrbiEnsia Capmier of
ipdaivG BeRiti ofasy andtenmifeandistnde Faresahith fis Eagablasoindex (BMI)
reghievisgia dasiradsgsull i sevesalaRtosinens, AsterRpeuticA 29.9

k%ﬁx?%“é?aﬂ%}?&%ﬁé eaa(ﬁiBHB?%‘ﬁigB‘;ﬂ%? ir{;‘é{%niiogeisgc3 an amount sufficient to

inhibit or halt'weight gain, or an-amou tSufficient to decrease appetite, or
an amount sufficient to reduce caloric intake 13 WO 2006/134340
IPETIGR2066100216% cordfobcdintake gl tincrease e rgycexpeaditsisbfzof an
iBpormouRt siifficianttoradyesdyaight Qi iedusestierisinetraritality or

oy fom condions associaled i e dsorder Noe on
omenclature: The analoges of oxm Tatered 1o harain, "R TEReY fif normal
OB QER vy HrintotHeR Enser atide sestientaivueldeie duifibridutierith
-BiMivess komiinefersito tine wittktypécseqivencer of: Risna exBhksRegiansin

Bwﬁ.i%&h@mugasgt9&9}%@@&42@%&%@@%%&1%2 891551%;&;%%%

hexendin-.4 sequence are identified in the manner "oxm(ex-15-27)" in w ch
R AABIS FRETEE TS8P xRS R ER TR FIHSaY By OH 8 Bnding
drelipiigeda dnesemdiendndardroranindaoidbscdystindtiovss ebderrini £it.
IeXiensionsiare efieragie-dt.the-manRe mhasrdeXhouinyRish exampledhe
c&@é&?@&%tﬁ‘ﬁ@e%%@ t|9e6}§§?\§fn replaced by Serine. The two

conventions of nomenclature maybe combined in the manner of
"LeulS-oxm(exI5-27)". It should be noted that when both conventions are

Suserktidyeth el thehspeeiyaliizatcimib dhrasichidittadoasrpridiifyosndheduals. For
example, an overweight or obese individual is at increased risk for heart disease, non-ingulin
dependent (type 2) diabetes, hypertension, stroke, cancer (e.g. endometrial, breast, prostate, and
color cancer), dyslipidemia, gall bladder disease, sleep apnea, reduced fertility, and osteoarthritis,
amongst others (see Lyznicki et al., Am. Fam. Phys. 63:2185, 2001).
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in the example "Leul8-oxm(exI5-27), residue 18 is Leu and not Ala which
is exendin's 18s” residue. 6. DETAILED DESCRIPTION The inventors
have found that, surprisingly, oxm analogues of the invention are effective
wAPBRHISssupPressants and/or have a more sustained effect fhan-aafive..,. <
oxm on food intake, and/or have a more potent effect than native oxm on
food intake. They also have a longer half-life or clearance time or
improved resistance to degradation as compared with oxm. Increased
duration of appetite suppression can be particularly important to avoid the
Erfeccgibwimandtadedydte weishorage izt dkeidppétitdysup pre sbatamaight
reueaiappetiteder thastime cevengtbbys Rreeal 28 dy hihah gﬁt&ﬁéuﬁhﬁ‘a is
M}%ﬁl BI%%&%Q g §§c!&%99 fh!efﬁ‘ Q@)@E"Fﬁx o'ﬁ%%c%gg %“E-E su(p &rs%gfgﬁp mdivi

a short half-life or r\# cearange time or Is then meta o?ze
BdRdRdd AL AR d’tf}?fr%k@%di’a%?ognk@?“the subject, then by the time of

the next mealtime, the subject can regain its "normal” appetite. In view of
ﬁé@yl%@ieﬂ% @@%&39@%@3@ §B&?Jtd§ﬂ@h@éiﬁ3@)%?éf@éﬂ§y'ﬁ?§cl&m€d B aticylene
B B R o B AR e i
sequent meal e su satrlls’} ha appe £ € PSS fe for the
11556’6 NI ePEHaiaND im@%&rﬁ%?ww&éo%%wmww dergtives
intake svduidmbave beletwithe whihe) appetitassip pracganieil hahis:to gay

m%%ﬁyetﬁ%@ OBV BFARRHes HOMhe BISHS A, APRRLIE..

ssant. "Esc nb ced b additional doses of
%@fl & SUpE rlé?gﬁﬁ?m@?%g%iv A R%‘B‘éﬂf %ﬁ&é@%ﬁﬁﬁﬁﬁﬁ’gﬁlonger
duration of action. If the subject has a reduced appetite for longer, then
rhAmiegioadinivdiiahdl caanmakeip theimisaed daad framonesneakinthe:

J&ﬁ?ﬁﬂ%&‘éﬂ%&%%?%@l@% ﬁ‘x%r?ad?fn%a(gﬁ%%&?‘o HTiLI ttﬂenﬁgi}é“r'alc%%%%%? fon

food in a particular meal. Repeated or continuous “administration 0
BEHigL G Ser 5ef A e e
g eforlexamp leloiegual periodehd aysioswdeks, will lead to extended
appetite suppression and reduced potential for escape from the effects of
#0R ABRSINS SURRISSION. The Amproves actiby aRdol duralan.of action
the’ oxm a alogues as compared with oxm offers various g1 ages.
ES TSl a@ff@&%éssﬁﬂ}ﬁf’é&% IHNSFAp e i iERT Hdisayjdsn it Linptical
ipeupnitteld: (Wvithithia slowerdosagel andicsdowre bpeaidevels, tftesing the

195%@&%@&;@%@@ a§I@@ﬁﬁ%&%&@annggmﬁmm%%gy&mﬂcmd@e

treatmen at relatively high dosages will be better
'{lofgﬁgﬁl Sqby the’ pat| Bﬁ?Hﬁ q{h%f?g aﬂ%VBFpé‘Pé:gafé)P’ Wenghabseesine

ﬁ#@éﬁ}@h%ﬂtwalﬁ ﬂﬁéhaﬁp\émb aproresting e fioorinibthe irducdd Rausea of
‘puiypspiliopegatab e, airdiferanipataye: whishdoay ba-seRalable
e%§§sdapigam%ﬂs%mf§§q£%g tlﬂiﬁ%lgé gpégr:?tpn[la{ge %mln un?glgrgﬁergsméjr}{g nta

in the oxm molecule, it'is thought that it may be possib m

PRRRfEY e S Bl FaErE a% @&@apaB%@ﬁ&é@@@ﬁﬁ@@g&ﬁp%@ﬁwwﬁéﬁ is
B eloginaplcidnatirolyertides partafro mctink: Aavseeottiay, is sbivimieniyptide of interest
iexperenesd-rpihese of, for example, the highly

Therapeutically effective amonnt: 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 sufficlent to decrease appetite, or an amount sufficient to reduce caloric intake
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nauseating appetite suppressant exendin, or that has recently been noted
in the use of higher dosages of oxm by some subjects. Certain of the
compounds of the invention used in the Examples herein exhibit a pattern
waf appetigsuppression indicative of a flatter blood curve', thafdssb00saY 2155
they have a more gradual onset of the appetite suppressant activity than
oxm and thereby potentially avoid an initial sharp peak (which may be
associated with nausea) and a potentially longer duration of action.
Preferably, oxm, or oxm fragments referred to herein with reference to
ordep FEHERS BeIEe SpREN BERNERHR Sl RARHE T agfTegRtdoxedce Vgt YioP
refr@entidl 8.6k d n{dhBRch{ Hyradey e ashoxhs edsbiimd R Mefiagrnents.
According to another embodiment they may be porcine oxm or porcine
oxm fragments. The human (which is the same as the rat and hamster{g&Lt

Negon r’%’@fﬁ%‘i&ﬁ‘i%éqﬁ%%‘é“f@‘éﬂﬁ SO GRS 1 BN 27 TTHITAR BRI VY
thelh ewind acBEQHDCh@ryS e dnrd sbiives foidsnes h Oewal itk entthvidkiype

se%&h%fﬂﬁﬂﬁﬁ%ﬂ-ﬁi@z% 1#&&%%@%@3 isr shawi ea BRARANOHE, and

cocr:zpesres O”ds human full length.ox 'thon%te{e%'{m(“ 1%7 B wigman
Brﬁ%‘ correspon s to human oxrn without
E%Mé%dﬂ?f iﬁt’é@i’ﬁ‘é ‘N“ﬂéﬁ’fﬁ Reandreleqet b apr ??RH’?%@?&‘%SQEQ" s 3)
Fuctrrespon asdesbuimaemiul tength oxnsinithoticfesitio @stie tpetdedSdrg-oxm™
mNﬂﬁﬁré&%gbl%@ﬁ’e and 5@1‘%}1@ lA@ié SRAR Bs Qéépx%p%éé%f B}f‘ iggken qt*hUME‘é’é?z\Eehntmns
orresp § o0 human g ou
o B PN R T B A0 4 A e L 5
theg Wﬁ@&m@&nawrsa%@moﬁf%@q @W@@aﬂ@ ,nﬁﬁwé@ﬁlﬂés%ﬁﬂ@wty 50 that
inhiviB@iinplE NG REOEEK34-340-R QT GB200640024:55a flldengthmaxm 18"
-Without residues | to 33 at the N-terminal end. Human oxm3-37 is shown
in SEQ ID NO: 11 and corresponds to human full length oxm without

residues 1 and 2 at the N-terminal end. The numerals refer to the location
6. At RIP| &EGIBRaXINT@0 lecule, beginning at the N- terminus. Analogous

mumaﬁ&@ gahe: Usied ok @Uﬂﬁ[sfﬂ@@ negntsapshiarasehaxm.dessihe qppeme
erein. Tagle 1: Sequ S of.0 nd & rtain oxm, fr ents I—}
suppressarits havi & sugiain e%‘fngt?h Ve g o?Qnt and or ave a
8& Fis EerBin %;EIS% BRe T Set AspTyr Sar1ys
MPPOIRPGCATS B %?é‘ﬁeli’l’i@ vaﬁoe;% ﬁlfr% Eéayraiéq ap @ﬁ?ﬂ?&éﬂ)&#&% ﬁitm@we
tinfksm Agnoliel AasBkQdbedaiaioi-hsmarpoxdmiidokhs Beri3id GiyidhoRhetite
su;ﬁ}sé@ﬁ B3R, ﬁé&%@&l}y&mak% am}@ffé&hﬁ%}um%%ﬂl zéhbkltﬁéﬁ{n
N 't?zeG Thr Phe Thr S%raAtheg ﬁ_guoﬁxgg Ser Arg/ f: A
i ASpPhHe V F‘Hlnufrpl?_ BEO han oxm %LS
suhy@cmjaag@@eﬁy ko fopd If however, the appetlte suppressant has & short half-life or rapid
clearance time or is then metabolized or otherwise removed from the circulation of the subject,
then by the time of the next mealtime, the subject can regain its “normal” appetite, In view of the
subject having eaten a small meal at the previous mealtime, the subject may in fact have an
increased appetite by the time of the subsequent meal. If the subject satisfies that appetite, it is
possible for the food intake over the two meals, in total, to be no lower than the food intake would
have been without the appetite suppressant. That is to say that the subject may have “sscaped”
from the effects of the appstite suppressant. “Escape” can be reduced by using additional doses
of appetite suppressant, or by using an appetite suppressant with a longer duration of action. If
the subject has a reduced appetite for longer, then the degree to which it can make up the missed
food from one meal in the next meal is reduced as there is a practical limit to the total capacity for

food in a particular meal. Repeated or continuous administration of a compound over a period of
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Human oxm3-37 Gin Giy Thr Phe Thr Ser Asp Tyr 5er Lys Tyr Leu Asp
Ser Arg Arg Ala Gin Asp Phe Val Gin Trp Leu Met Asn Thr Lys Arg Asn
Arg Asn Asn lle Ala SEQ ID NO: 11 Human oxml 5-37 Asp Ser Arg Arg
wllaoGinzdsp Phe Val Gin Trp Leu Met Asn Thr Lys Arg  Asnp&ngdeanodesr1ss
lle Ala SEQ ID NO: | Human oxm15-24 Asp Ser Arg Arg Ala Gin Asp Phe
Val Gin SEQ ID No: 3 Human oxm27-33 Met Asn Thr Lys Arg Asn Arg
SEQ ID NO: 5 Porcine oxm His Set Gin Gly Thr Phe Thr Ser Asp Tyr Ser
Lys Tyr Leu Asp Ser Arg Arg Ala Gin Asp Phe Val Gin Trp Leu Met Asn
v oy examplasreL yrerindniale Hewatss SEDIYD! N Oxtdi@dE ebmxim SddiseSin and
18 hyobhidPioe T dapABTAR iy e thk YEpkive kGih &I hr Arg Arg Ala
Gin Asp Phe Val Gin Trp Leu Met Asn Ser Lys Arg Ser Gly Gly Pro Thr
ﬁ]ExO'n ID NO: 13 *See Uesaka at al, "Glucagon-like peptide isolated from
o DR SRR iR A S REAT thy o ARAISE P EXpRepReedtEifh oxm
Bitogyior0d Y 80Ees 3026:{200) s TGO BPBEIB 43 etite at lower dosages will
REFAGBA6/0RIREEhe %rff ﬁa&@ nRisae 9&@5@&%&‘%%&%
Smg%g& 8LMAY b;?a urseela te% to, an m &, species other than human.
he sequence Of porcine (which 1 mm eescgrsng é?fﬂ?@o@fﬂfé?%ﬁhﬁe&ﬁ&eé’&lgh
d8§&$%?’ | HER?&%V&%H%%P@ W@Ef@nt BrpbinE KRiglend SBED dRaNOYeAR; loss. It is
thesgettively Jipytivayrpfesignipla alhaaxmdagnents A wmolpsule Bf e

M@&Eﬂ%ﬁﬁ%ﬁ'%@ iakep Jgﬁgab%)ﬁgieﬁq&sﬁa&?%zﬁe 5% &he Ig\}%%p?i;ilggte

resiaues

&lr%lougceg ?rtlcular om ounds_of formula | in whi
are as. er%ﬁ?l 1?Hslliﬁé CBHPTA S B EY S bR SR pediin s thsot

AROFUSHETIPRIETRH i Baxs Roodubestite dnbyshibachviaspdedings nouplbéredily or in
pﬁﬁﬁidmehmdanﬁﬁhﬁrﬁi:w’ﬁﬁfﬁ%ﬁgﬁli@ﬁ%ﬁmﬁﬂgu@é m%@eﬁm%@ﬁ gyes

nﬁ(@%lﬂ@%@éﬁﬁ&@%&t m, %f n are %%Ex%l'g%gd N t}m us&%fi y‘gv\?ﬁ ere

Jsorres onding numbered reS|dues ot line R. 'The extension m
SRR WL CORRTHREFrOIMT2(B % e AR ST e Rarasiy redin te 4
Em“@i@ Aelels edibitegpecialy aweirminoesadiddrdrea first prafesratbod curve’, that

isemnbpgicnente @m&g@&@ﬂl&%ﬁfﬂh@ a@é@&tﬁﬂp@@%p&\{%@ ISt J;%ga[yc? L, reby

p&Qﬁ{ﬁﬁP Qvo%rég 1Ir101tiaép arter Q&{L E gmmebnt Ofoga%'ve oxm, a Secan fiall
fragmént corresponding to-a G- termmar BAREATAP AAIRGE 8% Relgrtially

lop el ER % 4At&Pconnecting the first and second fragments an
intermediate fragment having the sequence of oxm15-24 (SEQ ID NO: 3)

p@f@@ﬁm fothe subsiiiting @&9&%&&%8@&%&%&%‘ Sl Qfamino
-9Gids | %e%glfg%ggndlg‘%%r}gén{b?r of amino acids taken E ul "

sequenc 17 188 90°9129geSB- 1)) and (11D, are human oxm
or human oxm fragments. According to another embodiment they may be porcine oxm or

porcine oxm fragments.

The human (which is the same as the rat and hamster) full iength oxm sequence is shown in SEQ
IDNO: 7. Human oxm1-14 is shown in SEQ ID NOQ: 8, and corresponds to human full length
oxm without residues 15 to 37, Human oxm1-26 is shown in SEQ > NO: 9, and corresponds to
human full length oxm without residues 27 to 37. Human oxm 15-37 (SEQIDNO: 1)
corresponds to human full Jength oxm without residues 1 to 14 at the N-terminal end. Fuman
oxm 15-24 (S8EQ ID NO: 3) corresponds to human full length oxm without residues ! to 14 at the
N-terminal end and residues 25 (o 37 at the C-terminal end, Human oxm27-33 (SEQ IDNO: 3)
corresponds to human full length oxm without residues 1 to 26 at the N-terminal end and 34 to 37
at the C-terminal end. Human oxm 34-37 is shown in SEQ 1D NO: 16, and corresponds to human
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AA Gin Glu Glu
said substitution

Ala Val Arg Lou Phe lle Gin (SEQ ID NO: 4) in which any
is carried out at the correspondingly numbered position in

the oxml5-24. Preferably the first fragment comprises oxml-x in which x is

wanintagesin the
preferably 14 to

range of from 14 to 23, for example, from fét@;8d006/002155
20, more preferably 14 to 18 and especially 14. In an

especially preferred embodiment, the oxm analogue is oxml-14subl5-

240xm25-37, in
acids at position

which subl5-24 indicates substitution of all of the amino
s 15to 24 by the entire sequence SEQ ID NO: 4. Certain

firefetiresncvitipoundsuani & tHaisbgisrroanef sid|[Hemgtlv:oxirs ejchption SEQ
ireplacemens: o fom 8 enid amisgacids RirenprRIMesN RASHIgNE: 1bdenidd

oxm moI
e numerals

rminus O

R

3to 10

LB S St

uIe }ié;

tem%p%f@é?ﬁ@fﬁ%frﬁefumé%iﬁiﬁégf PHPE%EWBP@ FEDTACETR ShPET 69&%{’955118

hdpshiresidues 1 to

4 of SEQ ID NO: 4 may give increased and/or prolonged

inhibition of food intake compared to a saline control and compared to
oxm. Replacement of more than four residues, for example of five,

advantageously
still greater app

six, and preferably seven residues gives compounds with
etite suppressant activity. Especially advantageous

TRRPerafMdeinsaf appelitasupRssatsactivity are observed when
from seven to ten residues, commencing from oxm 15 inclusive, are
replaced by from seven to ten sequential residues of corresponding

HH‘B?ﬁl_‘ié’infrom SH

I, the full seque

15-24 of exendir

SHF RSN FNRHIT FEIRFSIEA ™ tHe ity 6 23h EB HHE
néezinthinénB(SEOVD MO LeoMespontls loyésidhmsirg
N ﬁsrA@m@mignW@, ﬁxendin 4is known to have

ngetlte cnnnrn ‘H‘ 'I-Sacfli\nhl hut ite u’f‘i‘:ﬁg Ae i i ”"}:rl hv t u., Jlu" \'“"U
H
mﬁ ﬁausea encoun ere( n'z%syuse use et a pgfaéeerte S(?grr le27(11)

2628-2635, 200

4 SER D H@I1§ved that the oxm analogues of the invention

HwiHhDawel cartain
or reduced level
demonstrated h

CHaRCEASICTINFES THNSA M0 380 [IRCIVOIRY AHSRAGE:
J El@yéﬁ%m@%%‘ﬁ’%%ﬁ“@ﬁ&zﬁ/@ﬁt@s

brein thev mav _have prolonged activity as rnmnarpd with

HpBiR & 8Rm° / Fur

tASFrASTEC thig réﬁ%&%‘? ‘&lendin that have an

Hadvamagdeous e
previously been
any of the Form
amino acid resig

flebt@n thePandhe SticAspdheRie s yo T oximuvespesaotrg Arg Ala
@ﬁ%@t@g withithisaffeak-Rafeing,lohe\ QIR & iRk 1ie

Llae y be an amino acid sequence of any two
u’%s ;&?{%(ﬁ“ in, Asp_or Glu, most preferably Z is an

Hamsinoaiéios Seq
Referring to the

LA BcORENYrandaativ herdtiel elitu s laltovis iy TBihys Arg
mreAygS@&ﬂmEmmba S [Dmpraferred for at least three

RMngAcids for
amino acids,.an

K5FEP I}-*f“gvAfr‘rEﬁ?a o L& TRINSArilS B

£
especia I;;S irom line C to

om.seven tO ten amino ac

Hyygag opsatuted b

yNeirfsB A BRHIH GRE A& reG GiRnE adids from line D.

Pddmasageously],
sequential grouf

HieSsubstitiyateatn Maraeidssp O kisEyatlieash @Re Ser Arg
)QF WR Gin Asp Phe Val Gln Trp Leu Met Asn Thr Lys Arg Asn Lys
Asn Asnlle Ala SEQ IDNG: 12

Eel oxm*

His Ser Gln Gly Thr Phe Thr Asn Asp Tyr Ser Lys Tyr Leu Glu Thr Arg
Arg Ala Gln Asp Phe Val Gln Trp Leu Met Asn Ser Lys Arg Ser Gly Gly

Pro Thr SEQ ID NO:13

*See Uesaka et al, “Gl

ucagon-like peptide isolated from the eel intestine: effects on atrial

beating”, Journal of Experimental Biology, 204, 301%-3026 (2001).
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or more amino acids, and preferably at least one sequential group of at
least four amino acids. Preferably, the substituted amino acids comprise
a sequential group of not more than ten amino acids. A substituted
weegentigkgroup may have from 5 to 10 amino acids, for expaasiiei8:ss
to 10 amino acids, preferably from 7 to 10 amino acids, most preferably
from 8 to 10 amino acids, especially 9 or 10 amino acids. 18 WO
2006/134340 PCT/G82006/002155 Optionally, oxm analogues of the
invention may comprise further amino acid residue substitutions wherein
one or more amino acids or groups of amino acids from positions 15 to 24

m&&%ﬁ%@%&ﬂ%&%é&é@@@ﬁﬁ@ﬂmmﬁﬂwB&b&frﬁyai@}aet&lﬁld%ﬂ@mrfrﬁﬁm

specl &}_eretg ehbe Q- hEOSI"lj 12 1 ¥ 18(\%719 cé)o %a?m% as ovme ”eéréd
lffe Val ﬁn F Fq gclg f)clﬁl& g errln to the moiet
eﬁ%%ﬁiﬁfﬁ}l&lmyd |‘t"|§ B ‘éfefﬁ%@ Yot B0 e ARG %&?&éﬂcﬂ‘f?ll@)@ér‘ﬁﬁiéfat
cleastefOlirramineacids, iprefeiably dtbeasksivaminaadidskaniloespgcifdiyse
siam.aeven to ten amino acids from line A to be substituted by
correspondingly numbered amino acids from line R. Advantageously, the
substituted amino acids comprise at least one sequential group of two or
more amino acids, and preferably at least one sequential group of at least
TieusapameRits. inReefierrlp borihensl stiuter BNinocheiels OIS Ae as
d&%ﬂ%ﬂﬁ@ A9un.ah QS’%M&FQHQ%M%}% AR 1%%"?7 é@éf%é‘ﬁ&ﬁ%% As

sequential group may have from 5 to 10 amino acids, for example, from 6

S?B“‘i‘tﬁe&ﬁ%m? SAY OB P&HVW%W@%‘%“&%W&&*&%‘“%@P FeREFABOre
fifrden sibrdGramineitaeids oespioidiiyodlior AQramintteeidy, Preferednding
n@&iﬁéﬁ@@@ﬂﬁé@foﬂl&@ﬁidﬁi@xﬁ@fﬁﬁﬂge@m@@ m%hpfxﬁ}e:&ﬁxﬂa&i%mcwde
ai no % reP r%ia}s': erl Pf%e TI‘EH Soer A4S I‘ Sc%l r Lglé.l Iu Glu Glu
’I ,&Ta 1\/la 1 u} II_ /i rL s% snArgAsn
Im@s‘f*ﬁﬁ@*%‘éfarf(%@éq@m@ %@)@ﬁ%’%@?ﬁé‘i‘ﬁ @wnﬁﬁ? mw@waélé%t B8t Ser
chryspbydiben GIN-GhmicdUuiAiaatabReghleeuk heektakd GlgmEnpcheespetifksna C-

teT%!rDﬁéﬁglma%{g &éﬁa%ﬁ‘e%é%‘%&%@d&éé@g RIS k] &Mmg

Phe Thr,Se r Ser r Le e IIe
T T ARENAR T B e Pt Ak o e s
S‘%WW&@@@@W@@W@H%%&WH@W@ %&lﬁ? aﬁéﬂ@g@é@r@ﬁm@m@m@ﬁ of
aimaybayeaditshiragmenhceasesponding to an N-terminal fragment of

native oxm, a second fragment corresponding to C- terminal fragment of
native oxm.and hetween.and. interconnecting the. first. and second

Pfigménts arntermiddiate Hagmeht ha\,iﬁgﬁhe Zquenéé of 0xXh27-8%

ASEQ TiNO B} exc&pt for| the 19| WD 20064134340 PG PH682006/002 055

(SEQ ID NO: 4)

in which any said substitution is carried out at the correspondingly numbered position in the
oxml5-24. Preferably the first fragment comprises oxm1-x in which x is an integer in the range
of from 14 io 23, for example, from 14 to 21, preferably 14 to 20, more preferably 14 10 18 and
especially 14, In an especially preferred embodiment, the oxm analogue is oxm1-14sub15-
240xm235-37, in which sub15-24 indicates substitution of all of the amino acids at positions 15 to
24 by the entire sequence SEQ ID NO: 4. Certain preferred compounds have the sequence of
full-length oxim except for replacement of from 3 to 10 amino acids at or between positions 15 to

24 of the oxm molecule by 3 to 10 sequential residues commencing from the N-Terminus of SEQ
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substitution of one or more amino acids or groups of amino acids by a
corresponding number of amino acids taken from the sequence below:
Position 27 28 29 30 31 32 33 Acid Lys Asn Gly Gly Pro Ser Ser (SEQ
w0 M@ 6Bk which any said substitution is carried out at thepet/gr2006/002155
correspondingly numbered position in the oxm27-33. Preferably the first
fragment comprises oxm I-y in which y is an integer in the range of from
26 to 32, preferably 26 to 30, especially 26 or 30. In an especially
referred embodiment, the oxm analogue is oxml-26sub27-330xm34-37,
DN Qi Reglissmems i sl Su B ARaEBIT STPAP B M & AR Hcheidesifiues 1o
4 of $5i6dRSNRT 40n88eby theestnd exBorrdiinglsehinhibitire ¢ Hnothiotals dengirehtirs

safle QAR NG @m@ﬁ&ﬁmo@ﬁ@fﬁéﬁ%&@éﬂﬂ@%ﬁﬁm&m@sﬁ@wﬁiﬁ@ﬁaﬁi&)@m
sExee tfor rep lacem {irom 4t01 amlng @Clds at or %}V\ﬁﬁ%qe%ggtlons

Vf? to §t§ge?u S&Zr%“n?o?eeéa v A1t0 ues‘?egquen%xg Tesidues commencin
APHYIR RIS ATHIGS WI@W@”R@BW&E&%& HYBF RSGPPFES; W&%W
ac@¥gnpl ebsepihebmdntrofeoxnmiZa3Sbyerasituesc2ié fod ot SEQUE &G 6
reRYI Y RodNGFRASS ARG SRRl Alapge drnhibiian:at fpagdnfakeseormpaied:,

to a saline control and compared to oxm, Replacement of more than four

residues, for example of five, advantageously six, and preferably seven
Wi@ﬁfﬂé@%?@%@%%ﬁ?%%iﬂ@t@b%ﬁéﬁ%ﬁﬁ&ﬁ@ suppressant
(SactntyO:Esperigiyady aniage ofisiproperties . nikermsi afkappetiexendin 4 is
rSHRRI SN a60 ¥!ﬁ¥p?e5§a&%§!}}{9 Gu‘{‘é%%efé@é%rlsﬁﬁﬁ%%%ké SRS of

commencing from oxm27 inclusive, are replace seven sequential
SRS R Rt S Fdim PN S 1 NO i Ptefblhce o
bellveedfbitthe SBriptRuayalaf (M nthdifaVEbtpre potain dnadedgiceisponehstavith
oﬁfs'mg@qub&%@%emm;aeﬁ%mﬁ@éme@mf | R4 @eeamiel'ynmﬁglﬁm%wn _tg
ay tite ressant actiyit ts usefuln imited by the side
o Y L S
F “2{7%%1’1?32%? Eouset swnd ﬁhﬁﬁﬁ@rf‘ﬁéﬁémmée?ébf‘éﬁéi &t BREARRTHA a’t"i}‘?ﬁi‘r’é
of arnalthvantagesinssbffect endhgcdndtebticiiraperties of oxm have not
previously been associated with this effect. Thus, referring to the moiety

3.in Fo%mula tis RY { edf tlea three aming aci S, f
Refernin t? Q1€ 111 an u ae em m% "i)ﬁ ail AIMIC acl E:Il [+ afaay
exaniple’a our m|no acic e43 e AMihG san

Wa P aﬂ*§1 1§é\¢é?ﬁ Eosd aﬁifabnfﬁéﬁpﬁ ﬁ*@Eﬁﬂﬁt ipeeBembbtifuters pypin wid

seqefesanding ntmbe rediamamasids ffam line F. 20 WO 2006/134340
PCT/GB2006/002155 Advantageously, the substituted amino acids
comprise at least one sequential group of two or more amino acids, and

Refpates Kty rigysPInE syt g rotpTat & AL oM st
exippiferdbiyt, ftive smuibsttide draimibly sidids somprisectlsetentiadroop oot
to PROERHIRD GEVER 1AINNG RGNSt tuted by correspondingly numbered amino acids from

line D. Advantageously, the substituted amino acids comprise af least one sequential group of two
or more amino acids, and preferably at least one sequential group of at least four amino acids,
Preferably, the substituied amine acids comprise a sequential group of not more than ten amino
acids. A substituted sequential group may have from 5 to 10 amino acids, for example, from 6 to
10 amino acids, preferably from 7 to 10 amine acids, most preferably from 8 to 10 amino acids,

especiatly 9 or 10 amino acids.
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A substituted sequential group may have from 3 to 7 amino acids, for
example, from 4 to 7 amino acids, for example, four amino acids, five
amino acids, six amino acids or, most preferably, seven amino acids.
wWeleniagits4mray be as defined above with reference to the firstrenredinwntiss
Preferred compounds of the said second aspect of the invention include
compounds of sequences: His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser
Lys Tyr Leu Asp Ser Arg Arg Ala Gin Asp Phe Val Gin Trp Lou Met Asn
: Y r HIS Ser Gin Gly Thr
Dp?ma Ogggr%%p‘ﬁgy%gﬁ%%%@%%% SB ar%\?r?o acfa (%ln Ksp Phe
SUWFE%‘?? T’Pﬁ’?_éﬂnﬁﬁé AR W@Wﬂ?bgﬁ%‘s A‘F@%%?laﬂgﬁﬁf@‘ﬂ%‘t‘siﬁ@ 1924
mal®:s18}itdis! Ser Gire@Gopdiiy RingeTdinSae Agps Take:Sirnl Y& Fpndnoe balsp:
Ser Arg Arg Ala Gin Asp Phe Val Gin Trp Len Lys Asn Gly Gly Pro Ser

Car Aa e Ala{SEQID-NO: 10\ !q the-third nrnf rred-embodiment.of

IO Ir_l_\\..l TC7°% {1 TV o RIS LTt o P T e T T oo g orart

PO% nvention, a campound cons s%s of the form u%}jl A'- 3\2 oxm¥ 2? in wh?léh r

Ads frofiiel5 10187, arfdln' i 8 amin@laciglother tAan HisPhsreferbly DOl

Histidine), A" Is Ala or Ser, and A"iS Glu, Asp or Gin. Tn thiS Specificatiori
SE(S'E’)I{I?) q understood as referring to L-histidine unless it is explicitly

indicated by the preface "D-" that D- histidine is intended. Preferably,

A'-A'- represents D-His-Ala-Asp-, D-His-Ser-Asp-, D-His-Ala- Glu-,
ReforiisiSbr-@listy B Hioftal G, 10r DeMisSorGlausirheertainespedally
exa@{ﬁéegmglsﬁmbelqiﬂa%& %éﬂ@aWﬁ%%@ﬂn%ﬁc% alogue maY, GAMLSE

o ,ﬁ%vr\l/%n or mo Seﬁ,(()Jf i dgb u{ ocr rrlnore Ftltutl ng at qr between
oxm posmons ﬁne h0 reterenc yto”lr—ﬂor@?nu a (?ﬁ a‘?is
%o@l%ﬂ@@t%@@%%@z&%%@m%mﬁ%@%ab@mweir@oap of two

or hetvwedin i, pobitiehe Ry 40:33 as defined withy teferencrdpamhommtia. (11);

pm@mzyr@fars%%&n%aaag HiscRe A QSEJ{ML@ S o IS AR ARR 2 gmine

s-Al -GI -Ser-Glu-, D-His-Ala-GlIn-, or D-His-Ser-G

i? |eu%“.ﬁ%“5@p5%%%lﬂf’f R R e LGRS EE %W&w%mb?@ﬁ%ﬁ@ne& to
10 fipacfisidexapipidlivionmindlaoits adipositiopsia@dbrivards: Fomsxamigke,
especfirst preferangiaup of oxm analogues has (i) above in combination with

(iif) above. A second preferred group of oxm analogues has (ii) above in

combination with (iii) above. Further preferred groups of oxm analogues
Prefered pPRReRRH Vit Fut fiysi@ir e Gmbafieve: of Rsdnverieaimiivéterred

analogues are defined by the formula (IV) Z-X-S2-Trp-Leu-S3-Y' (IV)

His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Ala Gln Asp Phe Val
Gln Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asa Ile Ala (SEQ ID NO: 14)

His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe Val
Glr Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala (SEQ ID NO: 15)

His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Giu Glu Ala Val Arg Leu Phe Tie
Glu Trp Leu Met Asn Thr Lys Arg Asn Arg Asn AsnHie Ala  (SEQ ID NO: 163,

In & second preferred embodiment, oxm anaiogues of the invention may have a first fragment
corresponding to an N-terminai fragment of native oxm, a second fragment corresponding to C-
terminal fragment of native oxm and between and interconnecting the first and second fragments

an intermediate fragment having the sequence of oxm27-33 (SEQ ID NO: 5) except for the
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in which Z and X are as defined with reference to formula (I), S2 is as
defined with reference to formula (II) and 53 and Y' are as defined with
reference to formula (l1l) with any of the preferred identities of Z, S2 and
w8 aefinedavith reference to formulae (1), (1) and (1ll) analogoustysbeisigsziss
applicable to the above indicated formula. Yet further especially preferred
oxm analogues of the invention, and especially analogues of any of the
preferred embodiments discussed above, including those especially
é)referre% embodiments, may ¢ advant eQust lude an extension
SUTOIERY 8F PPt er&Ias oS AR S" aPp‘%S’s%?ﬂ hoE ARERE iR SREver of
al“&@\ﬁéﬁﬁg‘é‘@lf@’@ﬁhbwmfﬂﬁ*@extensmn moiety is -Pro-Ser. In another
advantageous embodiment the extension moiety is -Ala-Ala. Other

PoliglenresembRdimenis—inchide—Alar-Ata-tys-andzAta-Ala-Glu-Glu-Lys.
mpaounds of the invention may feature! extensjon mojeties in

0
Aciombiddfion vk emBSHimeRE (i) dke/or (5 andSeFiil) and especially

with all of (i) to (iii). It is thought that the presence of an extension moiety
(SHOAY Ri@teFt against degradation, thus decreasing the rate of degradation
and increasing the half-life of the analogue. In a fourth embodiment of the
invention, an oxm analogue of Formula (1) comprises as N- terminal
in wlﬁ@mw@mipsﬁsgﬁmﬁ @uirdresiehiescoTesposditsding nbphiaesfhein the
oxBOVVES (RaEinglyh o orreedAninerReids (vt hief inaBiabeye. fEQrMVg@
of 1"!)'91'9 g@éé%%?e? ﬁiﬁé%% 9(@%9%%2%? 2%81[ 3t5' (?Inaa\floég eQi%%v pfrqu Lrjéﬁté 1men

substitution takes place aﬁgosmon and/or POSItUOo at least one an

the YIRS A S irEbRrtHer &t hinG 1&8‘(8*§WHP573%? HcHipstERoT A
of imvanitiopcalsy provide’acctrhptendefihsigen eralfoedanéno Zois SideSh-E
SeMDbi m?)ll@Che&&@p@éﬁéﬁ‘ré&é&n&dﬁc@'ﬁa@éﬂiﬁ@eﬂﬁéﬂc@%ﬂ%@ﬂ%% Hresaming:
of RS eSIdues, o example havin ous%of ‘{5‘9 eferred | d&?“gez? gien
%ovef mﬁ nre atlon to eneprasl rmula rep resen S at n amino

Seq&?:‘i‘aaéé’ﬁﬁéﬁé@‘%ﬁ%@ﬁﬁ@‘éﬁ%&h?ﬂw}m%éﬁ@éﬁéﬁéﬁﬁg Brenrsemvhagour
resgingi) Gacidstiorp hensaquibnree ASph$ esibiies ATgoAtboHRPEPNRhE Mal £ia

mcﬁéiEe@alQ/ol\BPoﬁ@dfﬁﬁ’ﬁ&M{?olrQoSQEﬁ%%@@é]%@x%’t@%ﬁkﬁé‘%m&’c% ed
fromFE Sequen eGI Glu Ala }fé?ﬁﬁ? g Lea Phe lle Glu (SEQ

A opfORAMT g ? oufé%qb%lﬁ?j BB e aﬁﬁ?ﬂ%%?%?&?&%%‘o?ﬂdthe
éfé@jabvemewgdnes B Hee\vakpyandsywibiyell kealy (SE PN SsapuS)ivhd
Esfeaat Oatodntaminoagidscthataiffer @ﬂaaamypﬁgaﬁhmale@yr@s PeRAIRONhen

sevl? @Hl?éﬁﬁg %EEHD& %8%&%1@%8%' Q}.Jl\llg 1r‘11c1%p ge ?‘?B aQ)}(?s’eSVe§ Sequential

represents 0xm25-37 or represents 0xma5-37 in which at ieast on
res’l%§fdﬁ§°ﬂieﬁ’8§ﬂﬁ%m§’?rtg°§ésﬁgsl%§@1 @ubstltuted by one or more

correspondingly numbered residues from the
With reference to the moiety S3 in Formula (IIT), the full sequence in line F corresponds to

residues 27-33 of exendin 4. As mentioned above, exendin 4 is known to have appetite
suppressant activity but its usefulness is limited by the side effect of nausea encountered in its use
(Buse et al., Diabetes Care, 27(11), 2628-2635, 2004). Furthermore, the regions of exendin that
have an advantageous effect on the anorectic properties of oxm have not previously been

associated with this effect.
Thus, referring to the moiety S3 in Formula (I0), it is preferred for at least three amino acids, for

example at Jeast four amino acids, preferably at least six amino acids and especiaily seven amino

acids from line E to be substituted by correspondingly numbered amino acids from line F.
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sequence Lys(27) Asn(28) Gly(29) Gly(30) Pro(31) Ser(32) Ser(33) (SEQ
ID NO: 24); and E represents an optional extension moiety comprising
one or more amino acid residues, for example any of the extension
woeietassndicated as preferred extension moieties with referenemios/o021ss
general formula f; a variant or derivative thereof; or a salt or solvate
thereof. In the formula V, S4 advantageously contains at least three
correspondingly positioned amino acids from SEQ ID NO: 4, and in one
Adadvanta eo%is embodiment S4#mludes at least one amino acid differing
BRI O R TR U BB RGeS SE SRR LIASSR B B
mox@mip s SECPIERNEY 8P efesetilnig4nvontditideatt oasusine acids.
Pré7eies R HIRGHtAOIIONRAIRINN ARG de e SRR Dk Qod Andsatdeasho
scigle amino acid differing in identity to the correspondingly numbered
amino acids in SEQ 1D NO: 4 and SEQ ID NO: 35. More preferably, S4 is
made up 23 WO 2006/134340 PCT/GB2006/002155 of nine
A gbriiespordingiyl gasitione thagiime 2cidsirameSEFalR:ai« o abléasino
aci@GROURRIRGK:: SHRSINGAN AJE RN IR R 6ORBSPRALIN MIMIRRLIRG, seven
araing acids in SEQ ID NO: 4 and SEQ ID NO: 35. The inventors have
foun(ﬁ that a number of such compounds exhibit a delayed onset of
appetite suppressant activity as compared with other compounds of the
Vatiwentiorn¢SEQadN LI vd Gianeisineg DN GstAmwddieranay in particular
have the advantage that greater (and therefore longer-lasting) dosages of
. thos Com%%‘éj %s can be administered as compared with, for ex
RSB PR b F St R R RS OB B 8- ‘855?88 PR 55 “e‘i%"‘ét

is, an initial nausea associated with high blood concentration of the active
HipeptigesiRatiarahsto lewing adminmsk alion pRef o aleNANg@L0keaPaE
vaffRCh: p’ﬂ&fﬁéﬁ SWVRIoBY j%%ésé”'éé}ﬁé‘}hvﬁsﬁlg%%pgﬁéelﬂrfﬁ ReQeing to this

aspect of the invention are: His Ser Gin G r Ser Asp Tyr Ser
Lys Tyr Lou Glu Glu Glu Val Val Arg Lou Phe lle Glu Trp Lou Met Asn Thr
Hid §rs BlrgGASTnAPge ABnSAshisH & vi e SEQWD. MN@siB33gr His Set BB ysH Ane

Va8 T SELAR, B8E ASATYLoNEALGIR A2in Al Yahtyg de Phe lle
Gin Trp Lou Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala (SEQ ID NO:

32) His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Glu Glu Gin
Hl%ﬁ%{ G4 Ay gtheHe Seoteeta P bod mbewndi Feir g aSH: Arg Aen
Valisn e Ba (SEONBINGY B3)santk: His Seri6 niGsThrPNe:Thy. Ser Asp

Tyr Ser Lys Tyr Lou Glu Glu Gin Ala lle Arg Leu Phe lle Gin Trp Lou Met

o SR EARL G A S N CEQIO NG 70 T e

Maﬂvamégé@esf@é!d?édaan@éﬁnémm adidgher than His (preferably D-
Histidine), A® is Ala or Ser, and A” is Glu, Asp or GIn. In this specification “His” is to be
understood as referring to [-histidine unless it is expilcitly indicated by the preface “D-* that D-
histidine is intended. Preferably, A*-A’- represents D-His-Ala-Asp-, D-His-Ser-Asp-, D-His-Ala-
Giu-, D-His-Ser-Glu-~, D-His-Ala-Gln-, or D-His-Ser-Gla.

In certain especially preferred embodiments of the invention, an oxm anzlogue may comprise two
or more of the following:
{I) one or more substitutions at or between oxm positions 13 to 24 as defined with

reference to Formula (IT);
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According to the embodiment of the invention shown in Formula VI, X may
be 1, 2, 3,4 or 5 amino acids or more than 5, for example, 5to 10 or 5 to
20 amino acids. X may be Ala-Y wherein Y is any one or more amino

varhdgsanisabsent. ?urther examples of compounds of the inveRiSR0es/002155
include: -lis Set GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Asp Ser

Arg Arg Ala Gin Asp Phe /al GIn Trp Lou Lys Asn Gly Gly Pro Ser Ser Gly
Ala Pro Pro Pro Ser; 24 WO 2006/134340 PCT/GB2006/002155 His Ser

Gin g%/ Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gin Glu Ala Val Arg
Leu PhE&" @‘PE'FT‘I‘BSW@%OE% KR EHP PrEtiser Bep SigsArdneid Bio Pro
refSercDeHisr8ds @in Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Glu Glu

Glu Alg z/@b&galﬁwg e sGin Ernlm%l:%ﬁ ARG QY. Breioeh 28 BY

Ala Pro er G Phe Thr Ser Asp Tyr Ser Lys Tyr
Leu ILA{ ?Bm %_7& g?_ BE%% flé Bin Trp Leu Met Asn Thr Lys

Arg ﬂ%ﬂ?&ﬂ%ﬁtﬁ@ﬁ‘ ’él,&iléﬂci-lls Ser Gin Giy Thr Phe Thr Ser Asp Tyr Ser
Lys Tyrdoeni@itofshoiGicdmarviak Atgtb uehecken G ny rpnkmaudde /s sibhy
33l)YSAM9 Asn Arg Asn Asn lle Ala; D-His Ala Gin Gly Thr Phe Thr Ser Asp
Tyr Ser Lys Tyr Leu Glu Glu Gin Ala Val Arg Leu Phe Val Gin Trp Lou
Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala; His Ser Gin Gly Thr Phe
Forysesple. ATy e Sead gy 9f ColLrGinGinha (0 Abavala wrepluetirPshENGlu
abdvie) A edd MebrABied Bfoky 51K ASIHAIG M@zﬁﬁﬁdﬁlﬁd@nm&gﬁﬁv@ﬂ @1@5‘&’)0\1&

FU;FI@;' E’:@EJH %ﬁéﬁ?&?{y{ﬂ%&%’ k?l é{f an%"dn% I('Sﬁ’ gll A)‘lgné/&g E% Lf"hus

Phe Val Gin Trp Lou M %/ nAsnI Ala; His
Ce@é}@ﬁrfﬁﬂf"ﬁ%ﬁ?‘?é’?ﬂ?@aWébeﬁﬁnﬁlér( Vs Tyr Leu Glu Gin Glu Ala Val
Arg Leu Phe lle Gin Trp Lou Met Asn Thr Lys Arg Asn Arg Asn Asn lle

Z -Afa; tlis Ber &in .Gly. ’hr Phe Ty Ser Asp Tyr Ser Lys Tyr Lou Gin Glu Glu
Ala Val Arg Leu Phe Val Gin Trp Leu Met Asn Thr Lys Arg Asn Lys Asn
Asn lle Ala; His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu

in yaligicam i Ve S B enes i SPrE o b Medss defifpd ishasirms to

forfndp AEraisTs Hed AlaydisdSarGintiGhfiacdh &EEhﬂzSH[}A&m gt oBRE heSerfyd

iaeh@ib GNP AFRAYRNAL MG ENG %&%n@y Hrech St ﬁ} eﬁi%g-gli’é} Lyaf
ap%l%f SntﬁegbAsn %rll Ala; 25 WO 2006/13 40 PCT/G&20 215

OVfally m'1”hr Ser Asp Tyr Ser Lys Tyr Lou Glu Glu Gin
Ala Val Arg Lou Phe lle Asp Trp Lou Met Asn Thr Lys Arg Asn Arg Asn

YeABAeeddasidlisphas @dn:lynlibg RBher BBiSaios Rl RaRILY A yFukOsF £ain
of &?A lﬁrg%é'?re% 'Qngéchf%égt}tg%lggg Jjo%ve, including those especially preferred embodiments,
may advantageously include an extension moiety of, preferably, two amino acids at position 38
and 39. In ong adventageous embodiment the extension moiety is —Pro-Ser. In another
advantageous embodiment the extension moiety is ~Ala-Ala. Other preferred embodiments
include ~Ala-Ala-Lys; and -Ala-Ala-Glu-Glu-Lys. Compounds of the invention may feature
extension moieties in combination with embodiments (1) and/or (ii) and/or (iil) and especially
with all of (i) to (iii). It is thought that the presence of an extension moiety may protect against

degradation, thus decreasing the rate of degradation and increasing the half-life of the analogue.
In a fourth embodiment of the invention, an oxm analogue of Formula (I) comprises as N-

terminal fragment oxm1-26, with oxm residues 27 to 37 being replaced the correspondingly

numbered amine acids 27 to 37 of line B above.
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Gin Trp Len Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala; His Ser Gin
Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Glu Glu Giu Ala lle Arg Lou
Phe lle Giu Trp Lou Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala; His
wienbainz@hy Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Giu Gig{£aigAaNidlss
Arg Lou Phe Lys Gin Trp Lou Met Asn Thr Lys Arg Asn Arg Asn Asn lle
Ala; His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Gin Giu Gin
Ala Val Arg Lou Phe Val Gin Trp Lou Met Asn Thr Lys Arg Asn Arg Asn
. ATn lle,Ala; His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Gin
OB BRICATE F=1 Ay VoTesYRAPIEAFTRAE LPRIEIA S PP STy At
leagtreponand mefsrHelyien MlinSeluGin GlipdusidP e Bl Senbatin®gr Ser Lys Tyr
Lou Gin Glu Gin Val Val Arg Lou Phe Val Gin Trp Lou Met Asn Thr Lys
A Ara Asn. Asn lle Ala: Hi r Gin Gly Thr Phe Thr Ser Asp Tyr Ser
Thli{/%@é? %{l%) ﬁ%g‘é%aé?&“ R?gf?lg &?ggflg#? rg{ al Gin Trp Lou Met Asn
Thr Lys Arg Asn Arg Asn Asn lle Ala; His Ser Gin Gly Thr Phe Thr Ser
Z-A%p $yr Ser Eys Tyr LoGVGlu Giu Glu Val lle Arg Lou Phe Val Gin Trp Lou
Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala; D-His Ala Gin Gly Thr Phe
in %@Ser Asp Tyr Ser Lys Tyr Lou Gin Giu Gin Val lle Arg lle Phe Val Gin
rplT_'en Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala; D-His Ala Gin Giy
Thr BHeOTRSEF Asp Tyr Ser Lys Tyr Lou Gin Gin Gin Val Val Arg Lou
Phe Z\iadnGitinbrpriieey MedsASirdd wnliys -0i0r Aisineh rgrAsimpsdlenAay 206he

pr%%%ﬁ%{&e’éé%@ A%Q«Iéﬁ%%{?pe@(@&%%&e%mg&in Gly Thr Phe Thr
erLys %%Leu Glu Glu Gin Ala Val A?r? Leu Phe lle Gin Trp

Ser Asp Tyr

Len %ﬂf%fﬁ/&%ﬁnﬁ?r‘w PREFFIYEREPPALHE R AP DHIS RIFBIER Thr
poftfracTismBeradpiTyy iBerqpscT yt su S GIv B inaniie Al Gle(SBRdD
NO/abffdnt nod-8robAetdsiin kY Joyisichd ARy LyREmAR bR MR dllachlastis

inGiyoih SR TV Lys Tyr Len As rAyAn@

B ALh BRenC Iy € S TR M o i S el
R S P PHY PO R TS Op CE FoRIBA Ry Bard
froArgtAFgAle @ildsAisp i iMédrBn{rbnp theerlryssoddindB poStioreiguAisn Aidy in
spAsB RendlgHlachisreers&in Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu

Asp Ser Arg Arg Ala Gin Asp Phe Val Gin Trp Len Lys Asn Gly Gly Pro

o AR S A R o i PR PRk Py
27 1y13 bt s he ARG TP AR ST REPSEREIng s RaRh ey ey Bendr Gly
secBlycPLOsGey Ang2AsaLASH) ity@Aly PHIS (586G G TsRheD ™D 3¢y Asp Tyr

Serg X T . 1 r . ino ke
S Lo sk SRl G AR BSOS

for exampl f'the extension moieties indicated as preferred extension moieties with

reference to general formula §;

a variant or derivative thereof;

or a salt or solvaie thereof.

In the formula V, 84 advantageously contains at least three correspondingly positioned amino
acids from SEQ ID NO; 4, and in one advantageous embodiment S4 inciudes at least one amino
acid differing in identity from the correspondingly numbered amino acids in SEQ. ID NO: 4 and
SEQ ID NO: 35, Preferably, S4 contains at least six correspondingly positioned amino acids
from SEQ JD NO: 4 and at least one amino acid differing in identity to the correspondingly
numbered amino acids in SEQ ID NO: 4 and SEQ ID NO: 35. More preferably, S4 is made up
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His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg
Ala Gin Asp Phe Val Gin Trp Lou Arg Asn Gly Gly Pro Ser Ser Asn Asn
lle Ala; His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser

war gndyrgsdsla Gin Asp Phe Val Gin Trp Leu Lys Asn Thr Giy R¢@,S850a8602155
Asn Asn lle Ala; D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr

Lou Glu Gin Gin Val Val Arg Leu Phe lle Gin Trp Leu Lys Asn Gly Gly Pro
Ser Ser Asn Asn lle Ala Ala Aia; D-His Ala Gin Gly Thr Phe Thr Ser Asp
Tg/r Ser Lys Tyr Leu Glu Gin Glu Val lle Arg Leu Phe lle Gin Trp Lou Lys
of RIS FERIRSHG IRy Rosttieisr ABORSHs o RISER DRND: 4 7ncd st asmiaa erid
diff@F (GCEBIOOCIO02 t55:sPuidise/Xlan @i G it RideiT RESEP ASpiByd S Ly's
NOTYs. L g&un@m kf\i@ f&iﬁbliﬁaﬁi%g@l& %F&ﬁ@ﬁé&mgr%w arl:iéﬁﬁg RBrishor
ro Ser Ser.Asn Asn lle Ala. a; His Ser Gin hr r.Ser
e R o e T i R AT
16 i S M&Qgﬂy WSy SerRSHA R Hbe Al nREN GRS R oS
longeai @ingBlysdges PhieoFEhoSauABGRan e SribiysrEy bd ot ied Git,Ginevaldie

oxrfMie iSRRGy IS Gy TPikQM YD ASRARY BhPIR.S8T IhBiAR AN dRdla
Thr Ser Asp Tyr Ser Lys Tyr Lou Gin

Ala Ala; D-His Ala Gin Gly Thr Phe ) ¢
s RO e T TR BT AR ) 1y B Sor Ser
admipiratin frel/aralRER|a o Binsvlaiaim Gight s HBuTthat Seaf AeppTynds
accoeint ysikysshed Bihe@leGin Ada Val Arg Lou Phe Val Gin Trp Lou Lys
Asn Gly Gly Pro Ser Lys Asn Asn lle Ala Ala Ala Lys; His Ser Gin Gly Thr
. Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Gin Gin Gin Ala Val Arg Lou Phe lle
H*Sé?ﬁ‘%‘?&t}’omi}%@/léh%@ﬁv B SEry5RSHUAEN HE Xk i A e Tie
Gl rpilsMeGisn Gly IEhrAPhéasT hrSen Asp IS ¢SEYSOTYOLBY Glu Glu Gin
Ala Val Arg Lou Phe lle Gin Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn

, le Ala.Ala,Ala; R-Hjs Ala Gin Gly. Thr P r Ser Tyr Se
e K 9 o 1, Bhe ISR (o ey ARTE o
Olugfp ISEMYATST RIS 48 AR XA BIRISSER T 7 Phe Thr Ser

Asp Tyr Ser Lys Tyr Lou Asp Ser Arg Arg Ala Gin Asp Phe Val Gin Trp

Hiis $@itd;%/@1{yr\m§m ﬁiys%’mgjfs%;@ @é?l'@h?@ﬂl%lg %@W%%?r%@u%ﬂg Gly
r r Ser r Ser yr Lou Asp Ser Arg Arg Ala Gin Asp
Leuls%é%i‘?;e i}l\ge rpsﬁ% {%‘c’s Aﬁ%%g(fisyngr% e‘?%e(% lNgOP?%) Pro Pro
andger: D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Gin Gin
His GincAMasatbArgd s Rhaspleveser Tip 1o udMetAsn Ghr Ay siAkeAsiPhe Te

Glu gifiﬂ@zym'»éﬁmﬁi JIe My 28, WQ 2000/ 434240 RH]A=H2006/002155

is Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Gin Glu Glu

Ala Val Arg Lou Phe
The peptides SEQ ID NO: 31 and SEQ ID NO: 34 in particular exhibit the potentially

advantageous delayed onset mentioned above.

According 1o the embodiment of the invention shown in Formula VI, X maybe 1,2, 3,4 or 5
amino acids or more than 5, for example, 5 to 10 or 5 to 20 amino acids. X may be Ala-Y
wherein Y is any one or more amino acids or is absent,

further examples of compounds of the invention include:

{is Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gln Asp Phe
/al Gln Trp Leu Lys Asn Gly Gly Pro Ser Ser Gly Ala Pro Pro Pro Ser;
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lle Gin Trp Lou Met Asn Thr Lys Arg Asn Lys-palmitoyl Asn Asn lle Ala;
D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Gin Gin Gin
Ala Val Arg Lou Phe Val Gin Trp Lou Met Asn Thr Lys Arg Asn
wioysraamitayl Asn Asn lle Ala; D-His Ala Gin Gly Thr Phe TheSeisAGR dithss
Ser Lys Tyr Lou Gin Gin Gin Val Val-paimitoyl Arg Lou Phe Val Gin Tip
Lou Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala; D-His Ala Gin Gly Thr
Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Gin Gin Gin Ala Val Arg Lou Phe
Val Gin Trp Lou Lys Asn Gly Gly Pro Ser Lys Asn Asn lle Ala Ala Ala
Lys-palmitoyl; His Ser Gin Giy Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou
HiGiler GlinGBifT AR BlAkg A Riferlles GinlewGhoGlt féAdm \GAGReP RSlsr
aibYsAstAsAdeABA B Ada byscppimitaylrDHiséla Gin Gly Thr Phe Thr
Ser Asp Tyr Ser Lys Tyr Lou Glu Gin Glu Ala Val Arg Lou Phe Val Gin
Trp Lou Lys Asn Gly Gly Pro Ser Lys Asn Asn lle Ala Ala Ala Lys-lauro
DBkt R TR A WoATRT B8P A Py SeP G BT
TeAlm ViallAug yoisPhly Gle Fiasdrpek Gly hysPAsHr&3iyo Gy, Pro Ser Ser Asn
Asn lle Ala Ala Ala Lys-palmitoyl; D-His Ala Gin Gly Thr Phe Thr Ser Asp

r Ser Lys Tyr Lou Gin Gin Gin Ala Val I inTr
i O O SR AGH 1 AT A R S Gr e e e
CleTnGey Wit Bh& TRy SéreXsp PerseAryBeAitLou Gin Gin Gin Ala Val Arg
Lou Phe lle Gin Trp Lou Lys Asn Gly Gly Pro Ser Lys-paimitoyl Asn Asn

Hlslgeﬂﬁ‘ §ﬂ??i{!:'5rt§% %@\é}/slpﬁf 2HG: TOL SRIASBI Wineh (;ElﬂéWPhQHe

in Ala Val A g he llé Gin Trp Lou Lys Asn Gly Giy Pro Ser
Gi%@%?&%ﬁ”/&%n“frﬁ’[&m TRIAFEMESTT O 5diitoyl: 3is Ser Gin Gly Thr
Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Asp Ser Arg Arg Ala Gin Asp Phe

D38 Q&mﬂ@z&%ﬁ&&/‘émw t&%ﬁ,& &ﬂ@@@sﬂ&/@%cfxﬁ mﬁi&fﬁlaaﬂ\rl;a%zgum
B 1 IS, Se y Thr Phe Thr Ser Asp

V%%? 3’[ Z&Q}I\e ‘% ﬁ E §' rg‘%% ,&la éln 2;5 Phe Val Gin Trp Lou
Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala Ala Ala Lys; His Ser Gin Gly
Hid b BhaG TS ehsf’p Ty aSeT dryerTys Lo AsplSeAlly AgAda B iABip: Ite

Glﬁ)l?ﬁ: TVahain Frenk- ey Mat ASD LNk YS,ATg.Asn Arg Asn Asn lle Ala Ala
Ala Ala Ala Ala; His Ser Gin Gly Thr Phe Thr Set Asp Tyr Ser Lys Tyr Lou

Asp Ser Arg Arg Ala Gin Asp Phe Val GIn Trp Leu Met Asn Thr Lys Arg
Hingm AlrAsHaEe e Ara A TAIS oryaysHiig BeCbisB i ipie A Ps&hAéfﬁl

G YRSt bes AyrieuAspSen Arg ArpaslaiGinAsp Phe Val Gin Trp Lou
Met Asn Thr Lys-dodecyl. Arg Asn Arg Asn Asn lle Ala; His Ser Gin Gly

Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou As 9 Al3 Gin A
e UL Y Lot IR FF E RADGH CI DALY A R [

Glatap Hes Ber/Girt BT hrbhe Fhr SedAsie Ty Ser Lys Tyr Lou Asp Ser
Arg Arg Ala Gin Asp Phe Val Gin Trp Lou Met Asn Thr Lys Arg Asn

His ¥ "Efﬁoﬁﬁr'%ﬁg ﬁg elzlﬁébf}l ?'yr Ser Lys Tyr Leu Glo Glu Glu Ale Val Arg Leu Phe Val
Gln Trp Leu Met Asn Thr Lys Arg Asn Lys Asn Asn Ile Ala;

His Ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Lys Leu Phe lle
Glu Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asa Tle Ala;

His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Asp Ala Val Arg Leu Phe Ile
Glu Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn [le Ala;

I
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The invention further comprises embodiments incorporating the
sequences disclosed in the attached examples and/or figures. Variants
Oxm referred to herein includes variants of on. The oxin analogues of the
wiovenfignincorporate one or more oxm fragments, including i Rafigyaf1ss
but not exclusively fragments selected from the group consisting of the
fragments oxml-14, oxml-26, oxin3-37, oxm4-37, oxm34-37 and
0xm25-37. The oxm or oxm fragment may be a variant of native oxm or of
a native oxm fragment, for example a variant of native human oxm or a
i SHETHEE B 1 S5TASRE 6 SRt Y LFIHE Sk St &Y everphe s e
Aspilim Tragvisehtn Variantsindladepasmbledalekior fragments with deletions,
insertions inversions, repeats and substitutions, (e.g., conservative

Hig ee[ l;.“&ﬁ”% dz%r FRR T r;%}%"o - Sﬁ't“%‘?”& PGfy &r?vJﬁl ‘ieu Phe Ife

etain a ea aCtIVI y ol a correspon

Gly, & Hﬁ%ﬁé&%ﬁﬁr S| SERITS bR MAH ¥HEM in a molecule of the

invention. More than one amino acid (e.g., 2, 3 or 4) can be substituted
mVgth @neerARing.Acid A Brefesallys @ E@z?b?@&/ﬁ; 9% QXAMRRIG, BhIBAST.

%, especially at Jeast 9 % of mino of oxm fragments specified
Giu? refo)lgtrl‘%e)tl{)ﬁlaﬂ 21’ %ﬁ@‘(lll) in particular of X, 30 WO

2006/134340 PCT/GBZOOG/002155 X' Y or Y', correspond to amino acids
Hiofdheinativehorm Trageeny FrefenaBlyythe.CHeonical fouvamina.acrls of

Ly@é%vﬂgg 0 e Al REESSOLI ameleaule f tepvention. 1,2,3,4,56'7'8,

or 10 amino acids from positions 3 to 37 may be substituted by
alternative amino acid(s). Typically conservative substitutions are the
Hiy&pl&defiehts Ploridn caneptior, Senlon @ e aliph&ticGhaming doids Lalel v 3l

aih-e4 sachiig sinterchanae:of 2 akand Ay goRtaining hydroxy residues,
interchange of the acidic residues Asp and Glu, interchange between the
amide residues Asn and Gin, interchange of the basic residues Lys and

Higsey GRYSIE ARG Shirer domutierbardlies widirla ShyAlayal rﬁfé?@ﬁ&ﬁ@ el

GlioTthbesivall4siz€tk aminegacidssAlssnSen, EiaMet and Gly. Guidance
concerning how to make phenotypically silent amino acid substitutions, i.e.

t t.do vided i
B o ST B B 510, 860 R oy ArThdge T Ve
Glie%rﬁﬁ{ééeb‘f*@bﬁ@’érwﬁ%ﬁﬁﬁééa@d@dbsﬁhﬂtlons Original Residue
Conservative Substitutions Ala Ser Arg Lys Asn Gin, His Asp Glu Cys

HlSSD%Ir G@i‘@l@%ﬂr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Val e Arg Leu Phe Val
Gin Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Ile Ala;

His Ser Gln Giy Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Val Iie Arg Leu Phe Val
Gln Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Ile Ala;

D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Val Tle Arg Ile Phe
Val Gin Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Ile Ala;

D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Giu Glu Glu Val Val Arg Leu Phe
Val GIn Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Ile Ala;
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Glu Asp His Asn; Gin lle Lou, Vat Lou lle; Val Lys Arg; Gin; Glu Met
Leu; lle Phe Met; Leu; Tyr Ser Thr Thr Ser Trp Tyr Tyr Tip; Phe Val lle;
Leu 31 WO 2006/134340 PCT/GB2006/002155 Variants of oxm or oxm

witegmentsdurther include variants in which one or more amipe-agigh 2155
example 2, 3, 4, 5, 6, 7 or 8) of oxm of one species are substituted by an

amino acid present at the equivalent position in oxm derived from a
different species. The sequence of human and porcine oxm are included
in Table | above. In garticular, variants of human or porcine oxm include

D-fisr S AN MBRToRd BomAE i Aciay (1Bt Sluddipfdis bi dystes Fhe
leHtimiam lorupdecine Bxrbyarérsstivdtittted 37 8n Almino acid present at the
equivalent position in oxm derived from a different species. Variants have

PR AeR r'Phtehﬁars.gf?%’sB ! '}Ee?%frfsr DoAY 1 e Phe
arlants are’ also possible In"a portion of'a molecule that is not primarily

Veh Sy Ed FonYiehé Selfudit a6 R StichstdrditdMhdrexist in an

analogous fashion to the variants described for oxm. Amino acids referred

nilshesgia@renPralenpainbemaitaly-8eeUrng g ﬁlg%a Bt Asp Phe
re

uences .or fragments referred to herein may if desi include one or
Vazw%;i] e Hor At fﬁ%@ﬁr%ya%%é? ?Z%err e ‘3‘(5}{)]%1 é%%é of doubt, reference
hereafter in this description to Formula (I) includes reference to Formula
Hifl o6 ha i )rer Seommuia: (B 10k Farmulaspbeonfzomuln (i) amte
varisR E%‘%?JE‘E%M&%?%%&% Qlangewith. any of the other

preferred embodiments ‘'mentioned above. A variant compound preferably
retains at least some of the activity of the corresponding non- variant
Hig&en poualt. Turdtiee e feaatsly Tarvariarit Godmpotmd exhibiseringhcée Phe

vApREtiteIsupRIessionantivity selativenta Abenequresponding non-variant
compound, Derivatives

His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gln Asp Phe
Val Gin Trp Leu Met Asn Gly Gly Pro Ser Arg Asn Asn le Ala;

His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gln Asp Ple
Val Gln Trp Leu Met Asn Gly Gly Pro Ser Ser Asn Asn [le Alg;

His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tvr Leu Asp Ser Arg Arg Ala Gln Asp Phe
Val Gln Trp Leu Arg Asn Gly Gly Pro Ser Ser Asn Asn e Ala;

His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gln Asp Phe
Val Gln Trp Leu Lys Asn Thr Gly Pro Ser Ser Asn Asn He Ale;

D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gin Glu Val Val Arg Leu Phe
Ile Gln Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn Ile Ala Ala Ale;

D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gin Glu Val Ile Arg Leu Phe
ile GIn Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn Iie Alz Ala Al
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A compound of the invention may comprise the structure of Formula (1)
modified by well known processes including amidation, glycosylation,
carbamylation, alkylation, acylation, for example acetylation, sulfation,
wahesighexylation, cyclization, lipidization, protein (for examplggIRuiRd 102153
conjugation 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 attached
chemical moieties. 32 WO 2006/134340 PCT/GB2006/002155 A
D-Edtidb Gt Thebhs Ehitksh 4 b Eealfsish siotdu i RErdBl lind stk Rife
LeofHipThpulen (Lyistfusdgd Gyanothe prate isolpalypeptide (the fusion
partner) using recombinant methods known in the art. Alternatively, such

us in.m syn etc y met .
Hi gchd%igﬂ %ﬁr%?&?éﬁ{ﬁ comy rtlp esefhg Stlyr’ﬁc&:?ure o] ﬁﬁh‘ékﬁ \%ﬁ%/%lljl? Bie
Glpdprtibie: &s pron&iby BaTpeSast 4% e frstdn darte e Lagrum albumin,
carbonic anhydrase, glutathione-S- transferase, single chain antibodies,

p-BibQdiess A edy fﬁ?‘l&‘%ﬁ%ﬁf @'Eﬁ??%@u Qi ki eln %f‘ﬂé&l F 1 Phe Tle

pound of the invention could be fused to an |mmunog obulin

Eﬁé‘?ﬁ“%ﬁﬁb‘t@“ oA haFHAS BiRdiIF epee Mty %or serum albumln as

described in WO 05(118642. Preferred fusion partners will not have an
Dugﬁvﬁﬂéﬁﬁib@[@mﬁ@l@@iﬂﬁ& IRy v SSUCHR fysion PIEEINSMAY be: Mads Y.
T B e R B T

the st ucture o] or vice versa, 6ptlona Yy, a Cleavable linker
may be used to link the structure of Formula (1) to the fusion partner. A
D-teshlarigroldnVabheefUisiGar prot@in $ealybeyclcaven Fivivio Adudhal thatian Phe
vaagtiveform ofaeempennstosihe iwentionisdgligased 1 Fxamples of such
cleavable linkers include, but are not limited to, the linkers D-D-D-D-Y,
G-P-R, A-G-G and H-P-F-I-I-L, which can be cleaved by enterokinase,
HigSies i 5 B BT enServivig BriAgnieahial enfil: RsBactie¥! Sedes Bhe lle
GIUre iRatentNo G6; £10P0FrAlke maathsalyancompaundHf the invention may
be a fusion protein, whereby the structure of Formula (l) is attached to a
n r%aélger via dlsulphlde bond(s) resulting in a covalent linkage
Pt lea¥t' e EYE feBidde st it ebmBSinG Bt vehtiontaridat
e glistrohevdys fesicl &P 8ciusiohspanmée. AMdn Algprotein is used as a
fusion partner, it is preferably chosen so not to exhibit undesirable

eﬁtjegee Wy YRdssi ﬁ?@eraﬂtﬁ‘fﬁ( @l%#nafu ua&&%%gadx ﬁg%gt&aﬁu%t

which is aIIogenlc to the ani to which'the compoun
Tie iTimSRrEd AeOmSBUR Bt iirehtidie MayBetiphysiologically
- functional derivative of the structure of Formula (1). The term
D- mneteg}gaﬂmmqttﬁ)@al ﬁﬁ:rmt@émﬁ?%@uh@{ ti%ﬁ%@ﬂ%&%mmgg'ﬁﬁé

vaPEfivatye ¢ gfdeOféz tmuyla (1) a m e same physiological

Unction as ecorr espondmg unmod 35§ of Formula (1). For

example, a physiologically functional
His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gln Asp Phe

Val Gln Trp Leu Lys Asn Gly Gly Pro Ser Ser Gly Ala Pro Pro Pro Ser;

D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe
e Gin Trp Leu Met Asn Thr Lys Arg Asn Lys-lauroyl Asn Asn lle Ala;
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derivative may be convertible in the body to a compound of Formula (1).
According to the present invention, examples of physiologically functional
derivatives include esters, amides, and carbamates; preferably esters

wanghamides. 33 WO 2006/134340 PCT/GB2006/002155  peT/GB2066/002155
Pharmaceutically acceptable esters and amides of the compounds of the
invention may comprise a C1.6 alkyl-, C5.10 aryl-, C5.10 ar-C .6 alkyl-, or
amino acid-ester or -amide attached at an appropriate site, for example at

eous, for exam

1 gcid.gr | side_chains. may be advanta le, by

D ARt Xt o8 okt o B o B A= P
Hedlnding-augfeatisn rEudoe duerterdisteariob Aromen Bublsct and so

increasing half life and duration of effect. Whilst the acyl side chains may

gl ; e [ 1.6 acyl e
B el s A A G QPR e, e
Ve nitBy1o AR AT APl et SR BEGY SR LHialt Ais lauroyl. Acyl

side chains may be added at any position on the peptide back bone. An
D-BeyAsLDStEYEr-PrRYTIRE AKSTerste BR APING asidIeaiduaIilSUcaimay

l.gr e | substityent forms.an amide bond with an
Ar%%%??fg %f%??ﬁlmggﬁgoi}\ﬁﬁgxfgﬁ%ﬁ& &:ﬁe}lflﬁa%%}e’i&f ,né?ﬁ %llcaﬁll substituent
may be attached to an amino acid residue in such a way that an amino
D-groap 6itiedy doyPisulistituretsp foynserdysaini deshmind ivithuas caviaDxayd DropR:
vaobtheaming,acidhresiduer g, futther Riefrrigd ambodiment. e present
invention relates to an oxm derivative wherein an acyl substituent is
_attached to the parent peptide by means of a spacer. For example, the
Hisg3as| Ol BhtithiePitenhbs Soic ararnesd kosthe brrinGistG by mEansrot e dbaber
GhirTguioy aywaysthat aighsbenlygranp.eftbaispacarfofmsamenide bond
with an amino group of the oxm moiety. It is especially preferred to add

yl.Si ain (gptionally via a spacer) at a position in the peptide
D B R D T ST 10 O S B e VG Lo
Va3 ire e dsisatent biddy dhafer lomdinatinglatidn/gpsiiohyainingigroup, is
particularly suitable for easily adding an acyl side chain. It may be
. } e rs'rge ers'mg i e sequence lely for the
> ﬁggﬁggg ﬁ%ﬁg{%ﬁ%& a%/o% en¥enéq[ sJ‘Talyé‘3 a“frvt]\?ﬁlc%? 08I EH‘%J %%?aa%ﬁ 18 BhAiR.
lle g{i?e%r?ahﬁ}lewstﬁé‘l&éiﬂ%?d%’%ﬁaiﬁm‘rﬁgﬁ&é Yitlaciip At ipnetesidue in
advance of the synthesis of the peptide, whereupon its incorporation at

D-Hbelelewant %ﬂﬁh@ﬂ%@@p&é\ﬂ %&@théf?ﬁlb@ﬁ'b%&'ﬁt{ﬁ@ AT%E Arg Leu Phe

i gtp’o ol i vantageou if(tjge epfide sequence contains more
© ﬁzan%nguﬂ%nfgs?zgydué%% geévgrl s %ﬁgfﬁgé&éﬂwf LSy slective
conditions that acylate only the particular lysine of interest. Preferably, the

D-fpeptideidenvetives heeithspayrsere preferablyivens andamast prefesahly
tie SRTAON. Steachelg shalenLLXRMBleR B AR and.aifial Iinophilic
e peci etho

substituents), approaches and s Ic 'synthetic m S o?;attaching
~such to peptides (with and without the use of spacers) are described in
His Segip Qe it NGe6 2681348 Tan8et. 8. Balen ONUBbe AR5 8,0R%: Leu Phe lle

Gln Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn He Ala Ala Ala Glu Gly Lys-paimitoyl;

Tis Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gln Asp Phe
val Gln Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Ile Ala Ala;
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34 WO 2006/134340 PCT/GB2006/002155 According to certain preferred

embodiments, acyl side chains may be added at position 30 and/or

position 33 and/or position 39 and/or position 40 of the peptide back bone.
Whansisgedtically acceptable amides and carbonates of the mompenangesefss

Formula (I) may comprise a C1.6 alkyl-, Cs.10 aryl-, Cs0 10 ar-C1,6

alkyl-, or amino acid-ester or -amide, or - carbamate attached at an

appropriate site, for example at an amino group. Methods for lipidization of

. ryl-cantaini ' t id derivativ re. disclgsed
e T e S D B

U.S . ;
V{{gT Tipbais Ak RlF Lo T A BT S ABACS HE invention

comprising a compound of the invention linked to fatty acid via a disulfide
Hiliskage mﬁy“}b@néz&ﬁl dor &k@llf_&s@.fg{eﬂitﬁ, SAMPOY| | sof A#ge%vg%t@a B&Qp Phe
neur c es, Lipidisation markedly increases the absorption
Va(l)?* ?ﬁe r@%%@ﬁ?\%% *rllzrlsgjmélﬁ)%ne%gt@%? 3 §8rplyﬁ6£r]1‘ ao$ %@%é}?gz%o nding
unlipidised compounds, as well as prolonging blood and tissue retention
Hipf¢héleoGitg it AT iVIBreoyeT yitber digUifidietidspgerinrdipigdisedstesiyative is
vadialively Jahits indhs-eclsandihus fagliats irageliulay celease of the
molecule from the fatty acid moieties, Suitable lipid-containing moieties
are hydrophobic substituents with 4 to 26 carbon atoms, preferably 5 to
Hig See iy dts s BofaptenibioSgréupSyineiudiss, oresd riot fitetstd e
valatiawipgspatenityh (Gl D 3ddkopley (KDl 29) sstearyli{C17H35), cholate;
and deoxycholate. It will be appreciated by the skilled artisan that
_particular amino acid residues may be introduced to the oxm sequence in
B e o A AP GHESS MBS T ATBNS:chischie it P
Valyllization Mrsthodhinclude éyclizatiodethr dsgAsthBefdtmation of a
disulfide bridge and head-to- :ail cyclization using a cyclization resin.
.Qyclize ti have.enhanced stabiljity, .ncluding increased
- ey e b R R e LN T
Val (et A MSjélizatiBh ihasgif paniciary dspdgditWhere the
uncyclized peptide includes an 4-terminal cysteine group. Suitable
ThéYERARE: RERldEs InFLde panRmeG AR diIMatichraddes allcy glized
i Siry t}L{Jar%sIeSC%c pacts IB&ptld(_a.s may include one or more additional
residues,” speuaﬂygan additional cysteine incorporated for the purpose of
formation of a disulfide bond or side chain incorporated for the purpose of
vakesifs-based cyclization. compound of the invention may be a pegylated

0x§;M@M&@ﬁéﬁgzﬁw@dg.l)vﬁ@gyLﬁ*&&?%&ﬁ%&%@@?ﬂ%ﬁsE'&L%Hﬁg}f} corporate

provide addjtional advantages such as increased solubility, stability a

0 TIES SO0 EFERTERA BRI 3908 B PEE el Rl Agetives st lagid from
thegoiypeptigtnpeidecheasetsimmuirtbgenicy (sed-.SxRahbMNG4-37 and

oxi#23-89,38 dxm or oxm fragment may be a variant of native oxm or of a native oxm
fragment, for example a variant of native human oxm or a native human oxm fragment, or native
porcine oXm or a native porcine oxm fragment. Variants include oxm molecules or fragments
with deletions, insertions, inversions, repeats and substitutions, (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-mutated oxm molecule or fragment when in 2 molecule of the
invention. More than one amino acid (e.g., 2, 3 or 4) can be substituted with another amino acid,
Preferably, at least 70%, for example, af least 80%, especially at least 90%, of amino acids of

oxm fragments specified with reference to any of formulae (1), (IT) and (IfI), in particular of X,
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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 copolymers,
weashexaanathylcellulose, dextran, polyvinyl alcohol and the likerAmpabdmetss
moiety for derivatisation of a compound of the invention may be of any
molecular weight, and may be branched or unbranched, For ease in
handling and manufacturing, the preferred molecular weight of a
v @olyghcylene glycol for derjvatisation of a compound of the inventio_n_ is
o aBUEP RIS aB BHIE VR A B TefAsaBo drefiieRbathid drain
fouppesaretidny eftive yethytali ogiyuoh sonreringidetitesnioh.welyB, F6ré, 7. 8,
9, Ga0niasssithanthestaied melasuiar weightPolymersiof ather.daglecular
weights may be used, depending on the desired therapeutic profile, for
example the duration of sustained release desired, the effects, if any on
Tyl RSPty e ars @ s s AR R B S B7 SR B creront R aliiity
amapdedthélekKidwriefiddts ofidlbapsl yéfayled &8lglyeotitinphildesapetdieprotein
o et ol b T LD B s
molecular w, of abou , , , \ , 2900, ;
R o LN g T S
Tyrgmgantysions, o thsspalisizebaning So Ale Booin Meood 8;000idE:500,
condetrQ0094 5081 A00ptBi HAGN L6000 H6:HORLAAD 00 s 1%L 5.:0Q0,
notlﬁeﬁéﬁge%p?e%@&)pﬂe% ; B3:008:4n €00, 30,000,722, 900, 48,008, 23,000,
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
Tablg dedbster oy tise ranpieredcarspivareniivossl srrereiivs counterion or
associated solvent is pharmaceutically acceptable. However, salts and
S O e TR B MO P A G e Shibetitioa e .
assoclated solvents are within the scope o he present invention, for
example, for use as intermediates in the preparation of the compounds of
Formukal{l) and their pharmaceutically accept&hie salts or solvates.
Suitablgrgalts according to the invention incluggthose formed with organic
or inorgapic acids or bases. Pharmaceutically ac table acid addition
salts include those formed with hydrochloric, ﬁfdroI romic, sulphuric,
nitric, <iffic, tartaric, acetic, phosphoric, lactic, Pyruvic, acetic,
Irifluor@agetic, succinic, perchloric, fumaric, mgdeic, glycollic, lactic,
salicyligioxaloacetic, methanesulfonic, ethanggulfonic, p-toluenesulfonic,
formic,.penzoic, malonic, naphthalene-2- >ulfonic, benzenesulfonic, and
isethionic acids. Other acids such as oxalic, while notin hemselves
pharm8é&eutically acceptable, may be useful assin@mediates in obtaining
the 36114/0O 2006/134340 PCT/GB2006/002155%¢cempounds of the
invention and their pharmaceutical acceptabl salts. Pharmaceutically
acceptable salts with bases include ammonium’saa[ts, alkali metal salts, for
exampt& potassium and sodium salts, alkalin®&efiR Ftal salts, for
examp¥&icalcium and magnesium salts, and dadtsBwith organic bases, for
exampig:dicyclohexylamine and N-methyI-D-gJME%;jppyr

Ser Thr
Thr Ser
Trp Tyr
Tyr Trp; Phe

Val He; Leu
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Those skilled in the art of organic chemistry will appreciate that many
organic compounds can form complexes with solvents in which they are
reacted or from which they are precipitated or crystallized. Such
weprIRiaxes@re known as "solvates”. For example, a complex WithsWal&lhiSss
known as a "hydrate". The present invention provides solvates of
compounds of the invention. Peptides of the invention may be made by
any suitable technique for making peptides, including but not limited to
conventional methodology, for example, synthesis from individual amino
acids, especially step-wise synthesis using an automatic peptide
Vagynitrd size gy mod ifeatian Ofhativdu@eptidesjroniieemninant amino acids (for
exiRBRYfACENG feehninues. FonRdiions. I he.inyantion A0 RIOYIIRS A at the

harmaceutical composition for use in the, control of appetite, feeding,
L Ry R RETE, e LAHBT I R U COB SR P
OXBSHA FHSIAR dhT RFfebabey arffowFieiia Yoot hdrercrpirp eothignciude
vaiiiawe iohicMorepatie ity sdie iveatipr 2BAdest BuphabTRsakdisah are
sl AMBPSUIAN I 436 I 06, UEAITGNLRLGRERIY 4 [ALUSE DN realment, of
eating disorders, or for use in the treatment of diabetes or a symptom of
Pl8betes, or for use in the treatment or prevention of comorbidities

associated with obesity or excess weight. Moreover, the invention
VeRIAVIEHS G etbamaf ifas clogexaassnaiaht 1A e XamRle:cOSPalis are
asEXSERRWEIgNL GRS AINSIerg.I9 Apatiani.desing (o feduce,

weight an effective amount of a compound according to the invention.
Sugh AHRIRTBRE SYive AR SO BT Gritle A bR stRaRgietraltrh & =0 ¥8ndition

selected from obesity, eating disorders and diabetes, comprising
Andaiministeringde asuRiechitnesd of featment.iona said, ARJHIQRARnces

ffective moggth%;a comﬁ%lésri]g Iggl%dm% to the invention. The inyention .

O 2150 Provides use OF A tompoting Actordiy 18 the i thaces
manufacture of a medicament for use in the treatment of a condition
Foisblestethite ot ohesityfceatingdigerdedss iabeiasiooari:diseasgides

G o e o TR R

Y S SRACRESHRAT R ELSRCHEP A B CWARSF BDRGI st R iRl
mepinReHiskpyer pancreatic function including the endocrine pancreas, or
disorders of hepato-bitiary function, or prevention of cancer. Further, the

Avpvention Rrovides use, of. a.compound accordin t%&k}s Jnvention In the
manufacture of a medicament for use in the conﬁcﬁ of any ohe or more of
varglSaRe e ding, food intake, energy expenditure and calorie intake. The

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

MoRX@ERRI8IOResEn AR RRIVELR! dnafditinn.he suRssLmay ks diahstic,
the]l%r ESX%;EHQG h%}(}n &stlmoﬁg{?lstance or glucose intolerance, or both. The
su%Jéjct magynﬁave iabetas meéllitus, for example, the subject may have

Type Il diabetes, The subject may be overweight, for example, obese and
Dedraniges

A compound of the invention may comprise the structure of Formula (I) modified by well known
processes including amidation, glycosylation, carbamylation, aikylation, acylation, for example
acetylation, sulfation, phosphorylation, cyclization, lipidization, protein {for gxample albumin)
conjugation 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 attached chemical moieties.
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diabetes mellitus, for example, Type Il diabetes. 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
wiodada 344t are not limited to, cardiovascular disease, for exampiRsss/002155
hypertension, atherosclerosis, congestive heart failure, and dyslipidemia;
stroke; gallbladder disease; osteoarthritis; sleep apnea; reproductive
disorders for example, polycystic ovarian syndrome; cancers, for example
breast, prostate, colon, endometrial, kidney, and esophagus cancer;
varicose veins; acanthosis nigricans; eczema; exercise intolerance;
A pespfinnfedidraintentiy pentdnsibpionpistiahvlestsr tlesrixtuhofiflasis; (D)
fuRsteanstivitissian bepedieitiuns tnsuliRdesisians aciaiaxamnmpli8cdyR®¥n in
thé Oéﬁbﬁﬁ?& %@%}% ndr %ﬁﬁ% g)&?ﬁ%‘i’n %éé/m{é%ﬂ‘a‘?éy%@1&5&8&%@%&%9&8

Isease (see Kop el man ( Nature 4 Rissanén ét al
ﬁéwﬂsﬁwwofusaﬂ%fﬁ'géemmm OHHEPaRb R s bR SRR B SRy
préfeClude tdepréssiniusinx sty ep e @ttacksyming raibenihehgdetre gluR s e-S-

it aﬁﬁﬁ%&csﬁéﬁg %ﬁ%ﬁiﬁ@@@%ﬂ@@e&%@%ﬂﬁri@@d@Mtt)ﬁoredoxm etc.}. For
examﬁességf% gompuisive, disorder, iadle bowel syn % & %?&aam Cariable
ocfonus, Flrthermore, o es&y IS a recognlze 1}1a€to|c"y or Increased
d"m@é{b‘éﬁé‘éﬁé’l‘%‘?ﬁ ﬁﬂ%‘ﬁ%ﬁé{ﬁﬁ?j@ﬁé@%ﬁﬁﬁf@%%%@% /1K el Frafrred
fudNatpHien 416 3bt 432000y eir gelngral aabésity vizduSesh ifeiepantamdnay be

mAR i8R BReHOUS HeK of 80 NArRIdESS,S4eh m@m«%& @%@?s&\eﬁa Qther.

ise or dlsorders as |ate wit Sit blrt matern
o RO DA A Rl A AUB IS8 6 BB OB el
Foeawbélh@ﬁh@f@mmm (@ms#?wﬁbﬂvebivéwm@mﬁméh@:qumﬁl)n vivo
sudlayitmeasioe pine 55 : daafb el Brincambosisi{ R2\edkde ml-sipre dena cleavable
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impaired respiratory function; 38 WO 2006/134340 PCT/GB2006/002155
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nigricans; endocrine abnormalities; chronic hypoxia and hypercapnia;
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of ARRLGK hdaminal wall masses, for example abdominal panniculitis with
frequent panniculitis, impeding walking, causing frequent infections,
odors, clothing difficulties, lower back pain; musculosiceletal disease;
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antidaditine roiaizshasl piesenicioventinnividhespreviges Rosathpdnferalogenic to

nd BRASINL BRI BN G, Ty iRiget. The method includes, for

example, peripherally administering a therapeutically effective amount of
a compound of the invention to the subject, thereby altering energy
A @y@p@m@it@ﬁ’@p Emenrggnimay be a physiclogically functional derivative of the structure of

Formula {I). The term “physiologically functional derivative” is used herein to denote a chemical
derivative of a compound of Formula (1) having the same physiological function as the
corresponding unmodified compound of Formula {I). For example, 2 physiclogically functional
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.
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burned in all physiological processes. The body can alter the rate of
energy expenditure directly, by modulating the efficiency of those
processes, or changing the number and nature of processes that are
WRLeMkINgso0r example, during digestion the body expends gRee: ONIRE:s
food through the bowel, and digesting food, and within cells, the efficiency
of cellular metabolism can be altered to produce more or less heat. In one
aspect the method of the invention involves manipulation of the arcuate
circuitry that alter food intake coordinately, and reciprocally alter energy
expenditure. Energy expenditure is a result of cellular metabolism, protein
Phayntdvesis imetaidiicadte sahgriddorichatilizations This iimerttis mapentoie a
¢ thednyentiend adminisitationyof & sempeund:ef Formudaddi} ey sesult in
ap}i}pocg,lea esgt% ner %xggggi}gr%uand decreased efficiency of calorie
Utilization: The invention a sc%prgi/ides a method for improving a lipid
profile in a subject. The invention also provides a method for alleviating a
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ac I NERHQRR f&f:h%%%?agﬁéﬁﬁerﬁ% e‘f%a?rgo%‘i'”%ufé?%%%“i‘ég 1994 cansymption,

nausea, and perceptions relating to s or taste. co_mpounéi1 of fhe
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weight loss; and reducing obesity as measure the Body Mass Index.
o SO SFE ORISR LD Be DS P FoATREt Sy CREDr 1

rrefagrdiofdlpantd sidadety antonuhge: Arrpartivg apsiivg Bribeoenidybag thes
whéallplying reedidingunsLIPpEas Stoga ki) taiting -Appelifesdndueing chain
eriDEIRASING, SRRANGIAG andPIomeing SaliehaRd f8DSaHADS. O fRlRYY:

. and reducing, mhibitinr%{f?nd suppressing hunger and sensations of
°hapth 1y BY K RERISOURIBPHE RVRRIRSIIREP B SREEPHT SR iR g SRy ote
progidivgrecnf aidusite et by tditint ey idebinbd B ddipdviéssinidexyzidedingd
mafPPRARCRINIGoaskhenlibvsubiectmaybera subiesd whadgsites
incgy d%ﬁgxll%%ﬁ'lef%ie%%(n @ nltge%ac%glewapr% Eﬁ@%@ b!r? gcgsla 'ho. 'Pl%glrgieetg g&%{.‘ﬁse
in their appearance. A subject may desire dcreased fee ings o fun r
advmageeus if the peptide sequence contains more than one lysine residue as it avoids the

necessity of using selective conditions that acylate only the particular Iysine of interest,
Preferably, the peptide derivatives have three, more preferably two, and most preferably one acyl
side chain substituent. Examples of acyl (and other lipophilic substituenis), approaches and
specific synthetic methods of attaching such to peptides (with and without the use of spacers) are
described in U.8. Patent No. 6,268,343; and U.S. Patent Number 6,458,924,
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example the subject may be a person involved in a lengthy task that
requires a high level of concentration, for example soldiers on active duty,
air traffic controllers, or truck drivers on long distance routes, etc. The
waFesentsuzvention may also be used in treating, prevention, ameheratingelss
alleviating conditions or disorders caused by, complicated by, or
aggravated by a relatively high nutrient availability. The term "condition or
disorder which can be aIIeviated by reducing caloric (or nutrient)
lity, rejn onditio rder jn a sub
A Ly L R adioty BvbiLy
P°Wﬂam%&mé%tpa%ﬂ%ﬂﬁ9dfarrwwea%ﬁ ‘Eﬁ%ﬂ’Fé\%%Wdeucmg nutrient
availability, for example by decreasing food intake. Subjects who are
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colOLEX 1, 2 of.gestational diabetes, can also benefit from
et agg céo?d"an e\};\ﬁfﬁatrh%et ?le?éeh(fr ARV BT RETEigife: F -

Cart%ﬂ%%%?%d i BfcRRIORRECiFit deiseampiatinitakesinahude, but are not
limited to, insulin resistance, glucose intolerance, obesity, diabetes,
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inveoimpoueds eftheinventinamil IEMEH@@HMP& weRddliratuman.subiests
the SRR AIRAP JIREA I dLeR! SUTUALOL HENUGR CONAANS R oS e,
vertebrates for example other primates. farm animars Tor Sxam RGfieE,
ComERHdS A S IRS; 1"@68&&5%?{51% ?@Peéﬁﬁﬁﬁﬂ@ﬁéﬂé@@%@ﬁqmﬁm%ﬁm@ﬁg
23 igfoexagiteddud darrigatsoCothpasitionsis Viniledtds peossibieifonthe in
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sentin a harm ceutical farmulation or composition. Accordin
moﬁ%@er%tﬂ%%rég\)}tl}a%% ap téefm%fctearg |cIa i? cPﬁfﬁ%ﬂ%W%B?ﬁ?ﬂEW&rﬁp% ound
subyYeBttiia‘(9, 2B arrariamoprakrihtite theabol omes sSitan sbidgeups
inclidersofrasodifinetiabiove] andampharnaceulisaliypesapiaie. seiniant-
cholRRaEMacsyticaleompositions of the invention may take the form of a
pharmaceutical formulation as described below. The pharmaceutical
formulations according to the invention include those suitable for oral,

It wilretnepaiefid s ting Sabetitan Sotesrintacermalsin tesiiuas cujals introduced
to thertsaw enoese anddetraadibulache nhalRtomdnsheing inepartisie dysts or
mists which may be generated by means of various types of metered

doses, pressurized aerosols, nebulizers or insufflators), rectal and topical

Oy R AT S AT et Ao Wl B fermsian dhackalise biffeaakl baadto-
il frebagiulaipadmiistiationin.althouehpthtdm eslysiitaklgnoet ermiay, depend

nclsdindRbRIAMPIRIheLondition.ansaisarder. Qi the e conformational

sonstraints. Cyclization may in particular be expedient where the uncyclized peptide includes an

N-terminal cysteine group. Suitable cyclized peptides inciude monomeric and dimeric head-to~
ail cyclized structures. Cyclized peptides may include one or more additional residues,
specially an additional cysteine incorporated for the purpose of formation of a disulfide bond or

-side chain incorporated for the purpose of resin-based cyclization,

« compound of the invention may be a pegylated struciure of Formula (I). Pegylated compeounds

f the Invention may provide additional advantages such as increased solubility, stability and
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recipient. The formulations may conveniently be presented in unit dosage
form and may be prepared by any of the methods well known in the art of
pharmacy. All methods include the step of bringing the active ingredient
wolesa&Engiation with a pharmaceutical carrier which constituses.0n8.9k 02155
more accessory ingredients. In general the formulations are prepared by
uniformly and 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
clrgiaHiRg S S ROSRERH S GRABIETSE BraracRmifs ol TnBYBESresented
4,1d8.3df3crete 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 suspensign in an aquequs liquid or a ion-aqueous
c iquid: “E‘)"r‘%lféséﬁ 6? irntl\%v)glter %sz B sci%%eélr“ée%’?l PR Paﬁ%cé%{ﬂ)sfbn.
Waﬁﬂh%ﬂ%&W@W@&M@W@@z%%@mssfcdwvovmgréweht may
coplsodre présemetyisiabal sxelaciiBihgl aEte aMiakioNE. A polymer moiety
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in standard formulatlon treatises, e.g,, Reming tons Pharmaceutlca
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5500,00680] SH0 @ mir sThSque S8, eenpaonds,aan 1 fonexanmier b, 12,00c,
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70 W&Qﬁo@,@ﬂ ﬁ%@ﬁ@iﬁﬁﬂ%ﬁﬂﬂé{baséﬂ@ﬂ@)(k@aded release, by the use of
devices such as subcutaneous implants or osmotic pumps. The
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agents or carriers that facilitate the transport of therapeutic
ﬂwfﬁaé%?ﬁoé%orafg%ﬁaaﬁﬁaweﬁ%{if@@ds CBFpRHiS RCrsRiRH Hevitramis,
andesiyetsidiby g ibrepbanaticimtestin eccGudie deliveriyra ge i dstehssieestnaay in

witldelitionnbitit %MWU&HQQ%QM&%P%% SReAHLIRg D Ac@Yfeparation
fhrou omt&e(g@.str E % tract and/ r the fqormulation may include

i t
o adc 1 nal agents tha aihe es‘itj& HEGFRERIGR SR abrEEent
compounds can also be administered liposomally. Exemplary

Suigbimpusittonsifgrotalindminidtiatiannne| ee.suapansionRS GRSk ds or
basé&O mil'ﬂxatgﬁtically acceptable acid addition salts include those formed with hydrochloric,
hiydrobromic, sulphuric, nitric, citric, tartaric, acetic, phosphoric, factic, pyruvic, acetic,
trifluoroacetic, succinic, perchloric, fumaric, maleic, glycoliic, Iactic, salicyiic, oxaloacetic,
methanesulfonic, ethanesulfonic, p-toluenesulfonic, formic, benzoic, malonic, naphthalene-2-
sulfonic, benzenesulfonic, and isethionic acids, Other acids such as oxalic, while not in

hemselves pharmaceutically acceptable, may be useful as intermediates in obtaining the
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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
wasti@pdsipmediate release tablets which can contain, for examples-ons/eo21s
microcrystalline cellulose, dicalcium phosphate, starch, magnesium '
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 (l) can also be delivered through the oral cavity by
coRIpHTiG GAINE ARt erchih el iR eatsAl avrerirhics itibl Slsy setipikalsed
actepiels sardraeze-dsipdutahletmoaigexemplarntomesivhickking)e beassed and
sl @RL%M(Q%@&%'H@Q?SM'%%}EQ?&@ cé%ﬁﬁ%‘ll% %é‘pe iQ_x[;lels‘i'tlﬁQtand salts with

compound(s) with fast dissolving diluents such as niannitol, lactose,

O B GG P € R PR 2R SN R 38 ulations may be
high molecular weight 42 WO 2006/134340 PCT/GB2006/002155
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kncopedwitenias). TGantren) jradiagentsite soonteobfebeasergsichilasnvention.
polyacrylic copolymer (e.g. Carbopol 934). Lubricants, glidants, flavors,
coloring agents and stabilizets may also be added for ease of fabrication
P L e e e Uk o TR R e
buysh Lisgjise dueostertienth jeetiote et Roewitt Y s sdardisidtiebitizme ds.
eslimt_iifefEYStebaﬁbe rsigsham_ aﬂﬁgsﬁmmmb ishti@ngenthie.fotadiflation iSaiamc
et heblnndl Al the niensed desipignt and aqueous and non-agueous
steriie suspensions which may include suspending agents and thickening
agents. The formulations may be presented in unit-dose or multi-dose
Cogditteimers, for example sealed ampoules and vials, and may be stored in
Tha ifreegerdriedrhaghilisad).conditiomReauiing anlynthe .adaitienptihe

resitGIR ARG AL, [Or @xample salin: B{alfé? d efé’n%"gél clion, immediately
rior to use. Extemporaneous injection solutions ah _suspenglgnf may be
TS AFRYH ShT SPBHRY A AFHERSFES Brik instifty My rate A kibrd B8t BBusly
prfekerped mEcestivpl arypoitipoiition sufte (parenterbbdisdim)his ratiothitcludent
of URietabifise) Ul L iSHSRENSIGN SAWRICRCAN CORIAIR Ol 8XAMPIBY use in

suit%gle non-tox'%c, p renteEaAly accegtab e iluéants or solvents, such as
thetreatment or, p;\;?v%l 101 O 80 orbi %iBS sotiatgd With obesity or exc SWGI%"HZ. .
mannitol, 1;3- butanediol, water, Ringer's solution,”an isotonic sodium

chloride solution, or other suitable dispersing or wetting and suspending
Magentshinaleing jsyritketicnatane addigly eerdass ganddasiynptidssmetic

exé&glwgﬂglg, QRIG-RGIds AL e MARN O L AN AGHEQUS CALUSEMAY Dl .

example, an isatonic buffer solution at a pH of from about 3.0 to about
g O f PSR A e S PP B O EBBIE3.5 to about 7.4, for example from

3.5 t0 6.0, for example from 3.5 to about 5.0. Useful buffers include
FuSREiTe, CHEMCcRisiCA5id-a Bchs@eiTRADERNEHRIQERORHE AFIche @i deating
dlstcﬁ;:%grlymaacﬁﬂ}@t&gf @&%&?s@iglgdministering to a subject in need of treatment for a said

condition an effective amomnt of a compound according to the invention.
The invention also provides use of a compound according to the invention in the manufacture of a

medicament for use in the treatment of a condition selected from obesity, eating disorders,

diabetes, heart disease, hypertension, lipid disease, and disorders of intestinal and gastric motor
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buffers. The composition preferably does not include oxidizing agents and
other compounds that are known to be deleterious to oxm and oxm
agonists. Excipients that can be included are, for instance, other proteins,
wadehassipagan serum albumin or plasma preparations. If dgs¥R%-Mi8002153
pharmaceutical composition may also contain minor amounts of non-toxic
auxiliary substances, such as wetting or emulsifying agents,
preservatives, and pH buffering agents and the like, for example sodium
acetate or sorbitan monolaurate. Exemplary compositions for nasal
aclAROR) BRI Ghe ChPirREF AFR A N TE R B o s s AR igich
hagdintaier, focexanipieichenibylisdehoildos-oithensuikableipresarvitepes;biliary
fmﬁawﬁmé}%&m 206/ L3R40 TR A0GR02L7 RPN SclBrding

w0 G0 %gr%eobloahvallabl t(}/ and/or other solubilizing or d|s§e%sm agents sug
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aPEﬂ*IFﬁﬁaqéﬂérf%émiﬁgstF&ﬁ@ﬁ PrenggRTEo prico thaknvention is delivered in
the form of an aerosol spray presentation from a pressurized pack or a
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ane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon
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it dsfﬂ%ﬁ% can be forn m teig d;‘gbgt%ntaln a powder mix of the compound
a suitable pow er or example lactose or starch. In one specific,
non-limiting example, a compound of the invention is administered as an
In gklitepofr drenativaetied ddsenvalteydhrongthan ddrosSiohadaptioraésn
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e %Qoucs % c[?!cles {(%rexg%e gtdellve a¥ are ﬁgcluded % Pat nt
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dyméﬁ@mwioﬂsorﬁﬁ&iﬂ#éeh@gﬁmmeﬂaﬁbtw?%én@@b@ﬁaﬁﬁﬂf@é@ﬁ@ Hyergers for
exfpeiim eaipilityi{ @vgriaseemtitoni aient-A pplicatipnr 8:04322.460) cdiaaulatians,
Lxdmgr r%%@ﬁ@ﬁ@ |§£H@J}%r@95¥ peefnp f&%ﬁﬂﬂ&%ﬁ Bgrﬁaﬂﬁt%@é% %QS”;‘S% i%ﬁ)%rance

?épOSItOf with the usual carriers such as cocoa butter, synthetic
ins
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thréeierRaDdhedg ERmudkatians §os)oRicR) AdrE RS atQR the oMt Mok,
] ﬁ)fa@plog ccally 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 gelatin
Otiandisghcesmeiord uitosesimthdeaciapesem plaiyt:c paaosiithr srigratapical
hea@gdﬁﬂg'ﬁiﬂ@tlgﬂo&ﬂgmﬁtegomﬁ@rh%ghe[n§m9§8ﬁ§%gﬁ§ﬁs£m%q@hﬁlswe
Ry ST TR T o AT B RS
containing an e |ve s R T RN BRSBTS
nslﬂié@ﬂbﬁqﬁé'}:@é?d Wﬁ@%ﬁ?ﬁ%ﬁﬁ?@éﬁ%ﬁﬂf general anesthesia. (See e.g., Kopelman,

Nature 404:635-43, 2000). In general, obesity reduces life span and carries a serious risk of co-

morbidities such as those listed above.

Other diseases or disorders associated with obesity are birth defects, maternal obesity being
associated with increased incidence of neural tube defects, carpal tunnel syndrome (CTS); chronic
venous nsufficiency (CVI); daytime sleepiness; deep vein thrombosis (ID'VT); end stage renal

disease (ESRD); gout; heat disorders; impaired immune response; impaired respiratory function;
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It should be understood that in addition to the ingredients particularly
mentioned above, the formulations of this invention may include other
agents conventional in the art having regard to the type of formulation in
wauaskansdar example those suitable for oral administration maycEMiAR 2155
flavouring agents. 44 WO 2006/134340 PCT/GB2006/002155 The
compounds of the invention are also suitably administered as
sustained-release systems. Suitable examples of sustained-release
. systems of the invention include suitable polymeric materials, for example
m %affﬂﬂé"ﬁh%%w&; BOISRaT R e FSPT BT hepercatinae goqergRiitits:
as fileH s epdmidrddapiutesasitiiminpdsopkobicerkaterialisicforheomnipledsaah
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sparingly so e salt. Sustained-release systems may be admi ere
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for inistration can, be suitably formulated to give controlled release. of
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hisgihspdsitions may be in the form of particles comprising one or more of
biodegradable polymers, polysaccharide jellifying and/or bioadhesive
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211080 SAIIRD MAYAISQ ha;employed. The key factor in selecting an
appropriate dose is the result obtained, as measured by decreases in total

body weight or ratio of fat to lean mass, or by other criteria for measuring
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th.In an?t ehr as‘pect of the disclosure, compounds of the invention are
HERYE A P B WAL B AR PRAREY LBt Ryt St BRarlbni Treed

endepstemeniG G, 436700 tasts STiPetemiNgot; 98%880; U.S. Patent No.
5,993,414. Implantable drug infusion devices are used to provide patients

Thi¥LAGORIAN AR A%E‘e%lﬁ%rﬁ%} a%%%&e 2t 'E‘m%%'Q 10f.a,ftug orany other
therapeutic agent. Essentially such Vice may be
also provides a method for alieviating a'condition or disorder fhat can be alleviated by reducing

nutrient availability,

Appetite can be measured by any means known to one of skill in the art. For example, decreased
appetite can be assessed by a psychological assessment. For example, administration of a
compound of the invention results in a change in perceived hunger, satiety, and/or fullness.
Hunger can be assessed by any means known to one of skill in the art. For example, hunger is

assessed using psychological assays, such as by an assessment of hunger feelings and sensory
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categorized as either active or passive. A compound of the present
invention may be formulated as a depot preparation. Such a long acting
depot formulation can be administered by 45 WO 2006/134340
wGH¥6B2006/002155 implantation, for example subcutane@gsly:B¥oss/002155
intramuscularly; or by intramuscular injection. Thus, for example, the
compounds can be formulated with suitable polymeric or hydrophobic
materials, for example as an emulsion in an acceptable oil; or ion
exchange resins; or as a sparingly soluble derivatives, for example, as a
S d S e e
quebiinsientionmmepdiic admimdfegediasia isingtaspriseed bsenasdnpalegions
rel6l080 QE:HE RHISEI0RRAS ROURINN EIBIOMARHME; TS, IRRIIsS HRSeSaidy
1 QOIS administration of a compound of the invention is provided, followed
E)y atime perlod wherein a compound of the invention is administered to
the subject, followed by a second bolus administration. In specific,
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es of an additional appetite suppréssant inclu ¢ am epramone
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A fenfliurainiiks idexfenflurdmine] isibratraimireyimenabar can defivoetine.
welthe LR BREyofiihe 1nne ntioncaR be.adminisie aehsimultaneously with

the additional appetite suppressant, or it may be administered

sequentially. Thus, in one embodiment, the compound of the invention is
A selirst e e rbbisarinsleN s Wagidesa Sy ettera Snassanmals sbRrbo
desflogehinganofivéregpaitadimenttécthesapenticatiy effettveranbuint0fa
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t}cal )}/ effect ve amount oi anather agent, for the treatment of
con entra 101 ay Gi?a Cb

€50 five atﬁ]pf i ecixggol ?{Wl%hcgﬂgﬁffcoﬁgﬁlg

ISeases Other than o%ergl?ﬂ “6r'e
disfaRRiryteexémples of an additional therapeutic agent are GLP-I or an
analogue thereof, exenatide, and pramlintide. A compound of the
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pression, decreased food intake, or decreased caloric intake, Is

COH&&EW%&f %?Oéﬂahmﬁﬁsﬁafrec%pwsﬂaw fReramsORATEE Y gk puienh
avagigitilimite toraboendit®muniitedsabodt &5 aaligteged &b out S0gvitmitasr

nutaB@LEe M BIBUE S AR DR NIRIES: RBEULLQHIRES, ﬁﬁ@é@ #HaDRUBer
e BRI &MY, AL A2 LK BRI0LE g Ume.the STieghis desired 6
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.
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,
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WO 2006/134340 PCT/GB2006/002155 A compound of the invention
may be administered in combination with whenever the effect, e.g.,
appetite suppression, decreased food intake, or decreased caloric intake,
w8 aesinges.er slightly before to whenever the effect is desirgglsHgRaSa0215s
but not limited to about 10 minutes, about 15 minutes, about 30 minutes,
about 60 minutes, about 90 minutes, about 120 minutes, about 4 hours,
about 8 hours, or about 12 hours, before the time the effect is desired.
Dosages The therapeutically effective amount of a compound of the
invention will be dependent on the molecule utilized. the subject being
Actiediteds thepsevarityatichiypenghting dffbotion (Brdptbermhinnef imhdiretitent
ofQB@Q&E'@@W@J&Q%&F@&%W&@J@@E%H@% ﬁ sglgﬂo@@%tne&a
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}HJ %ou? per y welght 167 & rfam’p 1é Asolit g5
foréts%f{lﬁls @*B@W@Sb%w%}@lhfowabﬁew@emaab@m pom@ypmoﬁgm@yfer
exampighérsésopmpaitichefitefinventionisgaynbBeaadministered to a subject at
0.5 to 200 picomole (pmol) per kg body weight, or about 20 pmol per kg
body weight. In one specific, non-limiting example, a compound of the
COmOEIHBN is administered in a dose of about 1 nmol or more, 2 nmol or
Whiloités ersShtinfio|thr avibrainredivss wéarmiia)itheed deecof therdentboanid iobthe
pr%ﬂﬁﬂﬁ@ﬂa&&%ﬁﬁéﬁ'hﬁrﬂﬂi&%ﬁ@ 53 Po406LNMRb oK BX P RIGHNR 9S-S90
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theps{ofs? BB el e oSS IRV Pty & BHAPRSE SRS SRt on of
excmynoffirerspetifid ddowetidoss thmitsewsitih any ke spacifie dhappesiose
foriMiSn LhuSBxamplgs of non-limiting dose ranges of compounds of the

invention are within the range of from Ito 100 nmols, from 1 to 90 nmols,

from Ito 80 nmols. In one specific, non-limiting example, from about 0.5 to
Theypstiasertiaoloaraadiom perartinsfatis imeisndrciadadhernigtahiaororl
parentami plelaliogtibdaaboid) i20:temed], iorexampleinabaunbds Hmhisarticular),
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; F ) ned bsy one of skill in the art based on the potency of the specific
YP%So%nmaaﬁa P R P LB d BT EIOGTER) CEHERTh of the
(In@%w@rmhﬁmmm@wﬂmmmwmv@ evkdinephd, saddompolmbladhtietration,
altiBAEORJS ACEMBISIREChIQR-SURIBCHIN AAIG5E OF 3R 802G the
rec@@,ﬂ#t 2 mg per dose, about once, about twice, about three times, or
about four times per day. 47 WO 2006/134340 PCT/GB2006/002155
Suitable doses of compounds of the invention also include those that
The ésultiitiary edy cbordisrcll brigdrtakeinfotdiintaké;rarsap petite, pepneteasey
of 2 RBEERY-ePeRdiuReRthAL is Baviva el tadRe BEvElian insalerisintake.

food intake, or appetite, ar. to increase, the ener xpenditure, caused
active mgre(}Ien’c 1h1% assooe Hon "Wwith & pharmaceu 105 carrier \9%0% LE)nstgutes ohe or more

accessory ingredients. In general the formulations are prepared by uniformly and 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
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 2 suspension in an aqueous Hquid or a

10n-aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-oil fiquid emulsion. The
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by levels of oxm that have been observed in man. Examples of doses
include, but are not limited to doses that produce the effect demonstrated
when the serum levels of oxm are from about 800 pM to about 1300 pM,
war feesnmbgaut 900 pM to about 1000 pM, or about 950 pM. Sutiadde@eses ss
of compounds of the invention also include those that are equivalent to
levels of oxm seen in subjects experiencing conditions associated with
reduced appetite, for example jejunoileal bypass (Sarson et al,. Int
JCibes, 1981, 5:471-480; Haist et ScandJ Gastroenterol, 1979,
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con¥yie &t abo ggamg@g@/[;ll%ggf@fCT/G B2006/002155 (2005) Diabetes
54(Aug), 2390-2395). The dosage required for a compound of the

invention may be somewhat lower than that required for native
ExgmaiptopAvaeiitona onten idnadintitrand xémapiees sestivriclthen potahcjoof the
exdppidesdeferad.tehaseifortnplrild BuNQiedh RRQr YR adiRuSER 1D
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0 times, 400 times and 1-4000 times th ato ntomo u
S“C&@E%ﬁ@wa‘ 5250 B SraedisiarsiRges: faé%tss‘ée‘%@w@?%,f@m@mo:
mict @S BN Nrs4. 3 iar d B EQ B MO L reggriceidotelse g/ or factose and/or

other excipients, binders, extenders, disintegrants, diluents and lubricants such as those known in
the art. The compounds of Formula (I) can also be delivered through the oral cavity by
sublingual and/or buccal administration. Moulded tablets, compressed tablets or freeze-dried
tablets are exemplary forms which may be used. Exemplary compositions include those
formulating the present compound(s) with fast dissolving diluents such as mannitol, lactose,

sucrose and/or cyclodexirins. Also included in such formulations may be high molecular weight

42




an effect in humans can be expected to be a similar order of magnitude
lower, for example 2.5 times, 200 times, 400 times, and 1-4000 times
lower than the dose of native oxyntomodulin. The magnitude of the
weptengsalithe peptides of the invention in comparison to the fat84o6/002155
oxyntomodulin peptide may also allow the frequency of administration a
compound of the invention to be lower than that required for native
oxyntomodulin. The disclosure is illustrated by the following non-limiting
Examples. EXAMPLES Materials and Methods Animals: All animal
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the animal facility. All animals were handled almost daily for on average
nine days prior to the first study. During the acclimatization period, each
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d’intake calcul latéd. Metabolic cage stud protoco Animals were

b“ﬁf&ﬂﬂa‘?‘f‘éﬁ Rineaes satiiaps PSR E'ci?é‘r@‘t’i"rdﬁtoﬁ’éﬁ%‘&able
P70 0B adtivsrsolitdateto mplgtid eynibrticcernie droliglinafdesnrod iy

acﬁﬁeﬁm&yermbﬁf%smnhepm QMERIRGNBIRRM @E@'Vebﬁk&@xﬂﬁaﬁa Qﬁ%hﬂfc
bu&?&r so%tmx? -I 0({5‘%%1; %%t\gl% &{\)Iu%% g\lgltéia f%%?x'{n agaoutg 51‘ 10

Intraperltone a mouse and m SU cutaneousg
ab@éﬁé?réwphrﬁﬁ%}ééé? srdanerealechRatiSsRrhs thnfl Useful buffers include

sodium citrate~citric acid and sodium phosphate-phosphoric acid, and sodium acetate/acetic acid
buffers, The composition preferably does not include oxidizing agents and other compounds that

are known to be deleterious to oxm and oxm agonists.

Excipients that can be included are, for instance, other proteins, such as human serum albumin or
plasma preparations. If desired, the pharmaceutical composition may also contain minor amounts
of non-toxic auxiliary substances, such as wetting or emulsifying agents, preservatives, and pH

buffering agents and the like, for example sodium acetate or sorbitan monolaurate.

Exemplary compositions for nasal aerosol or inhalation administration include solutions in saline,

which can contain, for example, benzy! alcohol or other suitable preservatives, absorption
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metabolic cages for one to two days before injections began. Rats/mice
were individually housed in special plexiglass cages (Columbus
Instruments) with water available ab libitum. Rats/mice had ab libitum

waceesa igsground food (RM1 diet, SDS Ltd., Witham, UK) plaeegifdeos/ooz15s
side-feeders attached to each cage. The side-feeders rested on balances

directly linked to a computer measuring individual cage Food Intake (FI).
This was set to measure food weight either once every minute or once
ever 30 min. Cumulative Fl was automatically calculated. The ambulatory
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or Pioneer automated synthesisers. SO|I ase resins were used with
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Feedback monitoring to optimise syntheses was employed on all
instruments. Recovery of peptides After synthesis, peptides were cleaved
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Peptides were isolated by centrifugation, washed in MTBE and dried
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necessary Pe t| e solutions were clarified by centrifugation or filtration
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to;ﬁiﬁl&!ﬁ‘i@ﬁl&@@ﬁé@ba&e (mineral oil gelled with polyethylene),

Preferred unit dosage formulations are those containing an effective dose, as hereinbefore recited,

or an appropriate fraction thereof, of the active ingredient.

Tt should be understood that in addition to the ingredients particularly mentioned above, tie
formulations of this invention may include other agents conventional in the art having regard to
the type of formulation in question, for example these suitable for oral administration may

include flavouring agents.
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instrument using an analytical Brownlee Aquapore RP300 CS or
Phenomenex Synergi Hydro C18 column. Purification was performed by
reverse phase HPLC using preparative columns of the above types.
wACEEnisiteswater gradients (with TFA as counter-ion) were psed #6os/002155
elution of products. Capillary Zone Electrophoresis (CZE) was performed
on crude and purified peptides using a Hewlett Packard 3DCE
instrument. Molecular weight determination was performed on a
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inyeiigmfr comjuiratiort inglaobbssat Sestorglipied tpsatiruminbweheinistered
orgyntbesiseshAsEese Eib@&s?&ﬁ&l@ wihekeLRon HRIsniE pelgs, ab:

exgggggs a\g' dls&g V% e?grl DOI\I'/It§a sc?ermafl 69 EF%)GQE&P hgtgs Bug];%{gxdn Ine
and 0. % mbles of Mouse a um|n alf the number of

SI”ﬁ?’oles of peptlde used) was dissolved in in 500 1 PBS. The albumin and
peptide solutions were combined, and | ml 2% (v/v) gluteraldehyde
@saluﬂ&@ ad %ﬂﬂﬁt@&tﬂf@&%&?%ﬁ&@@%Wﬁﬁcﬁ@rﬁﬂgc&ﬁrm& mws% at 4C.

e B Ol s T e Nt ot
vv?t irring 10 suﬁtpng Sofitich Was Gian/Es ya ea{lnn £

of EH‘&H@%@’@P%%%@%@ mm&ﬁ@%mﬁe@% P A 1o rmsaﬁelm@eaﬁafm and/or

biqaeiptite mibneineonipigaiedesze dried apdisteradiatng06: imelability of

M@%@H{sﬁg RERides @ﬁ%ﬁﬁ&&%@%\l&ﬁ@?ﬂem‘a@&&l%@l&uﬂmﬁgﬁzﬁﬂn

ministration. In order to achjeve ‘solubil ity It may be necessary to

efore a

*”%f el twéeaaryﬁgaﬁa &L, aacg?ﬁaﬂeﬁﬁ‘i%sﬁt%fhauﬁﬁ?é’eaﬁﬁﬁﬁ%r Exdmple,
Paggr N9.01/%¢6-) and then dilute the dissolved peptide in saline. Example
1: oxm analogues in which from 4 to 10 amino acids in a generally central

A 5&9@&4@%%@& [eRlaced By sy %“%a% @@3, IFes: lgaqeeﬁ,e g SHEFLS,.

ree oxm anal ocgues mcorporatln esl UthﬂS

el iR %%%Péwerﬁa%dﬁagleb??ésﬁww fha- flﬁ?ﬁ%ﬁ%?ﬁ 1507,
19%{l SrarebryaitomBullin Jedirio 1 4id 198gue hre (SEQRID NBuF)anithintheons,

fer@g@ﬁp@q&;ﬂgaatmna% lengtheddle RRuneREIAS) hays. beamt8 pm%gyas

fac}cor; ace é f)()g] X)épgrolﬁ%tﬁ ésé%%?esat Nb(?ame Vgétgga%%g ys d%csre}ases in total

body wmght or ratio of fat to lean mass, or by other criteria for measuring control or prevention of
obesity or prevention of obesity-related conditions, as are deemed appropriate by the practitioner.
Other controlied release systems are discussed in the review by Langer, supra. In another aspect
of the disclosure, compounds of the invention are delivered by way of an implanted pump,
described, for example, in U.S. Patent No. 6,436,091; U.S. Patent No. 5,939,380; U.S. Patent No.
5,993,414,

Implantable drug infusion devices are used to provide patients with a constant and long term
dosage or infusion of a drug or any other therapeutic agent. Essentially such device may be
categorized as either active or passive. A compound of the present invention may be formuiated

as a depot preparation. Such a long acting depot formulation can be administered by
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Glu Ala (SEQ ID NO: 20) oxm(xx15-21): oxm (SEQ ID NO: 7) with
residues 15 to 21 replaced by the sequence Glu Glu Glu Ala Val Arg Leu
(SEQ ID NO: 21) oxm(xxI5-24): oxm (SEQ ID NO: 7) with residues 15 to

w4 Fnelagssh by the sequence Glu Glu Glu Ala Val Arg Leu Bhe lle Gin, - .
(SEQ ID NO: 4) The above-defined sequences fall within the mid-section

of the oxm molecule and do not encroach on the C-terminal octapeptide.

The complete sequences are as follows: 52 WO 2006/134340

PCT/GB2006/002155 oxm(xx15-18) SEO ID NO: 14 His Ser Gin Gly Thr
implagiatipg. S8 emEpiT osusrtopsiTgriranGnISiy Giy Adeaniadi itspifhe
Thy@lfodiarhpe. Lint oAb AsE chi bd HSrAgASIARG AR HLASRAIR AlBydrophobic

ly Thr Phe Thr Ser Asp, Tyr

e e, S B R LG B
Spﬂ%&%"f?ﬁ“ﬁi‘s‘fﬂr‘&%ﬁ &Fj’&&’é‘ﬂ%@%ﬁ?@%ﬁ%%&%@t24) SEO ID NO 16

His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala
A Makfuigida0y dpbeilleatkalint Uik babbMEl ASh ThEkS ARY RSRAHLASHASD
Smé?ej% eTJ}seaa%% OIB e tldeS Wgﬁgfﬁeo ﬂ%gzlsm 1;[1%5163 ereX c'ﬂéeg tlon”f‘g gr ng ?f Ogoses,

mice at a OSG O 2 nown asane eCtIVG dO

(A s AtaR of =Seraerndsl %{!ﬁﬁéﬁf@qﬁkﬁ Brecaisbay e tHirapoings
WhmemaadnmmﬁeﬁﬁﬁeeMtlmxm(ﬁmmm@thmgwpﬁsesaed) bpakiaend bolus

adkGRBHRARn Tﬂ%m%ﬁ%mg m@ f Oﬁﬁé%sgg%ﬁ’é&ﬁm}m#%ﬁ%l iGht0

or, res tlvel the integv to 1 houy, from Ito 2 hours, from 2
oy SEReT %%%Og é%éngﬂ%‘awgeﬁae”?ﬁ‘]\e%%‘ﬁ%ﬂrf igETs£t8
m‘?’&hare shown the cumulative food intake for each group for 2, 4 and 8

hours after injection. Results suggest that even replacement of 4 amino

in RS AR PekBhdesH Eﬁeﬁ%éﬂ%%%ﬁ&é‘f‘a LRIl Q%ﬁh@@l@e& B ffood

intake comﬁ%ared to both saline and oxm (see especially Figs

aﬁ%ﬁ%‘ﬂ s wﬁwaﬂafﬁff%%‘w&yu Féﬂ}ﬁmﬁaﬁ%ﬁ%ﬂw&ﬁﬁemowe
appeéitsusriorsasn (knd-H12keradeioxigent Blitubyddogisnn g o réaten Brid aitone
acHOlONGE, @&P&ﬂlﬁn?&@ﬂﬁﬁ&%ﬁh%ﬁ@%nﬁé@%ﬁ%ﬂ%zﬁ%ﬁge studies
[ ace 0 the invent e administere ectipn
o P B e el
de‘ﬁ”ﬁ%%ﬂﬁ?&%ﬂ@ﬂﬁ@%féﬁ%ﬁ%ﬁﬁ dugzptiee: dossganrerteitisarisation can
be ptimpusesy arsilimevitontiot)e Ihkimeasurdd fogaeciniakerformaash group is

adﬁm\mméatgﬁflﬁ@ tm%@ fe enéeeﬁﬁ%@m@wm&}ﬁg@m!ﬁﬁtéqmeqtm@ouf

In anotber embodiment, a therapeutically effective amount of 2 compound of the invention is
administered in combination with a therapeutically effective amount of another agent, for the
treatment of diseases other than obesity, for example dizbetes, in which specific non Hmiting
examples of an additional therapentic agent are GLP-1 or an analogue thereof, exenatide, and

pramiintide.

A compound of the invention may be administered whenever the effect, e.g., appetite
suppression, decreased food intake, or decreased caloric intake, is desired, or slightly before to
whenever the effect is desired, such as, but not limited to about 10 minutes, about 15 minutes,
about 30 minutes, about 60 minutes, about 90 minutes, ebout 120 minutes, about 4 hours, about §

hours, or about 12 hours, before the time the effect is desired,
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after injection. In Figs. 4a to 4d are shown the cumulative food intake for
each group for 2, 4, 8 and 24 hours after injection. 53 WO 2006/134340
PCTJGB2006/002155 Thus peptides examined are: oxm (xx15-24):10
waming, anigkyeplacement (SEQ ID NO: 16 - see Example 1) @¢peedlsAndass
His Ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg
Arg Ala Gin Asp Phe Val GIn Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn
Asn lle Ala (SEQ ID NO: 19) Exendin 4 (SEQ ID NO: 22): His Gly Glu Gly
Thr Phe Thr Ser Asp Lou Ser Lys GIn Met Gin Glu Gin Ala Val Arg Leu
Phe lle Glu Trp Lou Lys Asn Gly Gly Pro Ser Ser Gly Ala Pro Pro Pro Ser
A exnin(rnd 6 88) it @ eraGin Glyitfde Rhe chhbiBstoA syt yhGevet ye dfacl ey,
apfetie@ibpfettidl AabBigd 8 hEIREH e SalldcEIRILAU hYS ASE G @J)éi@ﬁgyser
soBEGUAREIR SR S 1OND VRIS, AP aag s 2
more potent effect on 1 n g than oxm. Erom B
migyigs, figPA'f SRS - @&)%?dﬂﬁ%ﬁﬁﬁmﬁﬁ %@?&%&%fﬁéﬂvﬁ 0 ﬁ@?@%}ﬂb@t 4
howxerbdin Liptos dhabans | Exendirfappeaisdchhatfecagteatdr effect on food
intake in the 4-8 hour period, but the cumulative data in Fig. 4c shows
Dl that oxm(xxl 5-24) reduces food intake only slightly less than exendin
GVET the first 8 hours post-injection. From Figs. 3a to 3d it may be seen
Theraeranaviiset2 783Y1s sraimhiibs poteavey of thximeliticdurihgeatapéndsal qraiiod.
mdxaingl 8234, adsuaped 6ghesciwy e Beadiamin o/l B GRNGe, Uy Bthe manner
anRRECHRRALIGAION RASRASN, @@L@gﬁ&%&ﬁ@%ﬁ@&&%ﬁs&v SFCERh Eﬂ&a of

feeding effects of two oxm analogues incorpaorating different 4-residue

e e ORE W ARV ALE G Kk d P e (KBRS IR G REb b St the
bodixyypitghtn&d alirmalnizboun tick detjwented BE @ YDINGIgh), withdite gxoegtion]
mdhatdowseiential Jenghs baves @&%ﬂd&@ﬁk@%ﬁi@ﬁd@i&@m@ a subject at 0.5 to

X, n E wit ues
RS TR T e o RGP B
mf'zb@éfa%m?@lﬁaew%@@em@wm@wv@sﬁ I’bﬁﬁ?iﬁgﬁéﬁ"m Newotpy
moyeith mesiduesr2 416 B8ceplasedibhthexsepjuancdoksy/st Ashoklyutaly it Ser

;n\éﬁfoﬁ%@w Qo %fb)re the ahvsod @JFL%Q@?Q HERNEES M WIRINIRE; 89

gscsm}(?§I o Es or ess Ole sucl)?lgsg gmrla store Cro o Oln thle CS;[(():)rmlrI]al
rapep’tl e comp sequenCes WY fRifowgmols o less, 30 mols or
less, 20 nmols or less, 10 nmols For example, 2 dosage range may comprise any combination of
any of the specified lower dose limits with any of the specified upper dose limits. Thus, examples
of non-limiting dose ranges of compounds of the invention are within the range of from 1 to 100

nmols, from 1 to 20 nmeols, from 1 to 80 nmols.

In one specific, non-limiting exampie, from about 0.5 to about 50 nmol of a compound of the
invention is administered, for example about 1 to about 20 nmol, for example, about 2 nmol is
administered as a subcutaneous injection. The exact dose is readily determined by one of skill in
the art based on the potency of the specific compound utilized, the age, weight, sex and

physiclogical condition of the subject,
In another specific non-limiting example, a compound of the invention is administered to a

subject in a dose of about 0.005 mg to about 2 mg per dose, about once, about twice, about three

times, or about four times per day.
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oxm(xx30-33): His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou
Asp Ser Arg Arg Ala Gin Asp Phe Val Gin Trp Lou Met Asn Thr Gly Pro
Ser Ser Asn Asn lle Ala (SEQ ID NO: 17) oxm(xx27-33): His Ser Gin Gly

wo¥ehhe &l Ser Asp Tyr Ser Lys Tyr Lou Asp Ser Arg Arg %@r@ﬂﬁﬁ% 155
Phe Val Gin Trp Lou Lys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala (SEQ

ID NO: 19) The above peptides were administered by injection to groups

of 9 to 10 mice at a dose of 2700 nmol/kg (known as an effective dose for

human oxm) as a “screen’ for appetite inhibition effects. Further groups
Sujfrbte desRhPi reBReENdpiehoRIENEPIIB S R tBsegbat P igATEfusEA In
cajptlepasies Yoo salinefepritel)or Thecmeasueay apddntakedos eashigiowd phis
re&ﬁ@%ﬂn‘ @aﬁ'rgémﬁa@et(}o%g J"%ks! %? Bﬁgﬁ\(@ Lé{ tmﬁcl@i% Yl%l %nggr@xge%l%mgo&éﬁsed

from It? 2 hqurs, fram 2 to 4 hours, from 4 to 8 hours, and from 8

by HRSHs O TS RehoRS g eh ?@%ﬁé?@@ﬁso%ﬁvﬁ%%ﬂ}ﬁmswéef%amd
to fissak & forredich e cliprfdemomir8edmbRthdhstrs Eftels ifjerction. fRuosbitg 800

phsuggest that peplacemenhobeh aminamncidsoesults:isdnomased and
prolonged inhibition of food intake compared to both saline and oxm,
particularly with oxm(xx27-33). Example 4: D-amino-His-oxm Groups of

Suaile S CHmEIRtHE rirdRyeati fb"r&&é‘é? FhPeR ok res bt itRY e el of
oxtihesefolowiizgs txBrrdaming dehigitua{fudiden glth ndwahppetitayith ¢kenple

T o2 Vi) 3006124340 P/ 08/002108 Auman o
C 134340 PCT/GB 1 uman on
% ggrﬁ%é??é%% ’pﬁcée3 %Sevgﬁi)e doses administered were 2700 nmol/kg. The
measured food intake for each group is shown in Figs. 7a to 7c for,
In respie ctiviel yite aftepuals:finin Ontapfetio wipfremiod 46d2d0o itakandicitann?

nubRfh RIS after infestionNe, signfisanioRskd w%la@eomp@%{?mnd hat an

eaff#;rements taken_ after 4 hours. In Figs. 8a tq 8d are Shown the

B e BB R ’gkwaﬁ%&ﬁf%wd eenin o SO RIS ko
sigiifsetibnieryenhahbbarigores lrkay!Bé teddked it D Tt erimiosatisn

infasdROEITO M BIALO ALUMAROXTR aRdahibiicheiioadiotakeislenoey in
hd %ﬁ%ﬁ%&%&&%ﬁ%@?& t%vg&fauym&g fis8. Byrm BoK, (p<0.05 for 0-2 and 0-4

hours). Example 5: Substitution reS|due elf&la With or without

D-amino-His modification at residue 1
In a study of the effects of oxyntomoduiin on weight loss in humans (Wynne er al., Digbetes.,

2005, 54(Aug), 2390-2395) it was found that subcutaneous injections of oxyntemodulin to
humans volunteers resulted in a significant reduction of body weight. Over the study period of 28
days, body weight of the treatment group was reduced by 2.3 £ 0.4 kg in the treatment group
compared with 0.5 + 0.5 kg in the control group (P<0.0106). 1.8 mg {approximately 400 nmol} of
oxyntomodulin was administered three times daily 30 mins before meals. On average, the
treatment group bad an additional 0.45kg weight loss per week. Energy intalke by the treatment
group was significantly reduced by 170 £ 37 keal (25 + 5%) at the initial stedy meal within the 28
day study period (P + 0.0007) and by 250 £ 63 kcal (35 + 9%) at the final study meal during the
28 day study period (P £ 0.0023), with no change in subjective food patatability. Oxyntomodulin
treatment resulted in weight loss and a change in the levels of adipose hormones consistent with a

loss of adipose tissue. The anorectic affect was maintained over the 4-week period.

The compounds of the invention have been found to be more active and/or longer-lasting than

native oxyntomodulin as used in human studies to date (Coben ef al. (2003) and Wynne et 4l

48



Groups of from 9 to 10 fasted mice were each injected with one of the

following: oxen with Ser at residue 2 substituted by Ala ("Ala2-oxm™) oxm

with D-His at residue 1 and 2-Ala substitution (D-His-Ala2-oxen™) on with |
wd:blis@igasidue | and without 2-Ala substitution on (compagispak 5aliie: 1ss

(control) The sequence of D-His-Ala 2-oxm is as follows: D-His Ala GIn

Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gin

Asp Phe Val Gin Trp Lou Met Asn Thr Lys Arg Asn Arg Asn Asn fie Ala

ID NO:25 The peptide doses administered were 2700nmol/kg. The

O R BRI BacH b BB PTG ORGSR con
magispectveh | dherititanhal seidral Gotedihouysframiiim 2 Avuest @adidiom 2 to

exﬁx@eyggca&wmg;ﬁ@w ofhEB5dOR:and Lohate,SEew e cumativavo.

up, for. s after |n ec ion. On reduced
151‘8&%32mt e as e%%cé%tgé\%} I% ?sgﬁgg) 4\@ Iiylgme i ol Weryé(%UcemFob e e
A0 ftareandur thed feuents %ﬁ@éﬁﬂ?ﬁ? Wmmagéeéw@ﬁmﬁi@w 0:
25 AlBQ-OXROd R SSNEID significantiyimeitce feedigtakeicomparatde sakine:

an @0 [Es:6ffectds, %@Hﬁé&?&i ¥ signifisantivd m@m&{&mmt@ﬁ Datiye 9%m)-
Ala2 modlflgé the ¥eptl e to be more 56 W

U S ESH06 R T8 A ke KN itRe Bls|f&>s%affw5fffr?f§¥%°&reé§im The
magaipiid efiihe retsusscdshibertiaiptbtitly bpeptid agerdNs¢DP PRptegradation.
oxiAtbhisNia Z-pxNaR isNe-aHieative-glred uf:&egum@;itmﬁa&l@rﬂaaﬁhmamoxm

mRIGTIS PRSIAlEAIQ he heeay %a&!&%hfg Jmingacid in position 1 is likely

to provide DPPIV protection. Surprisin y D-His-Ala2-oxm is more
effective at reducing food intake than native oxm, or, in this Example,
Thettirel Bukdi & divatraitd S hioUghtwinatroodidithe: Beeapise Ala2 modification aids
binding to and activation of the receptor with the postulated DPPIV
Eﬂ%ﬂgn further being afforded by the D-His. Example 6: oxm analogues
with substitution at oxm27-39 and oxml5-39 The feeding effects of two
Muysriglaprddgefediaving the following sequences were investigated: His
AnBetsGill GiynTlhirRbduEhvGe ahsp dyivSey Ryssh WokeU SR SemAg Argila

pm@ahégmah@syg jeet H&:ﬁs@ﬂdr%%ﬁ%%ﬁbf GIE E%%%/gsﬁ{cgixﬁﬁalfﬁ@star
Pro Pro_ Ser Ser Gin Gly Thr Phe Thr S
e RGP ST S AR AP AT CTBRBE Gr i v ke

acf@v@mw SemSBRMEG H}GAI%DIS o R, Sesex SEK) 4D O2RT) Thedigh oxe
waflNBlogyaSERUID hxs Abiconsistsef axmbe Ganitha saikaprsesronding oo
Witﬁ%ﬁ't? off at 21:30. These times were fixed in the animal facility.

All animals were handled almost daily for on average nine days prior to the first study. During the
acclimatization period, each animal received two saline injections at least two days apart in order

to further acclimatize to the procedure on the study days.

Intra-peritoneal (IP) injections: IP injections were administered to mice via a 0.5 m! syringe
with a 29-gauge needle (maximum injection volume 0.1 ml}. Maximum volume administered 1P

was 0.1 ml.
Subcutaneous (SC) injections: SC injections were administered to rats via a 0.5 mi syringe with a

29-gauge needle (maximum injection volume 0.1 ml). Maximum volume administered SC was
0.1 ml
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acids 27 to 39 of exendin 4 (that is, amino acids 27 to 39 of SEQ ID NO:

22) attached at the C- terminal end. SEQ ID NO: 27 consists of oxml-14
with a tail corresponding to amino acids 15 to 39 of exendin 4. The above
WS RHdgs,were administered by injection to groups of 9 to 10 ]J&L 8}1%5&/0@215%

dose of 2700 nmol/kg (known as an effective dose for human oxm

“screen' for appetite inhibition effects. Further groups were administered
either native human oxm at the same dosage (for comparison purposes)
or saline (control). The measured food intake for each group is shown in
Figs. lla to lid for, respectively, the intervals from 0 to 1 hour, from 1 to 2

sz&b@tgms@mc%mﬂmﬁw@ (@cn@ls Liodbasateriniectioniadniigsitdadion

nth ulative food inta or each for 2 & 4 after
T B oo by BB GO BTGB S5 R Fash e S
q”ﬂ%*tyé’ﬁﬁli%é%%g&“@iﬁ oS8T 8 A ORER X S e anne &0 Pisatssed at
repitemtedndriehddasting efeet Hndeotl4dtake. ftlhasnpreyiaimslysbeénd intake
- caihpught that exendin is more potent at the GLPI receptor than GLPI itself,
in large part due to the absence of a residue 2 alanine adjacent to the

Mblbeiming m@ M&ayﬂ Amymm%%%ﬂnﬁba%%t 1306469 Sﬁnl 190.ths; ght-cr

resistance of éxendin to D his Examp le suggests that, surp I’I INg!

°Y%{ﬁ8fﬁ@rpswédc9?’£0p}ag@ntl%%cftﬂ%ﬁ Q&é%*aﬁqoba?ﬁ%ﬁs‘%@ré%ﬂﬂﬁ é“é“e moraing
aftterminaterglt leis thdaght thatite istredigidthvifies OF oow2@Extanthrk phase.
Injediphd ex-ayvhe dve &%ﬁm%?ﬁ%ﬁ;ﬁ%&iﬁtﬁﬂﬁ@ ja-sndenentidases: FxRmPiad
0. S&é‘%ver(}dlos? g&%é.ngougf (%é IRlleolcezoq)xa nggréml %a&?%% tEen
Were a m|n|stere |n eCtIOI’] to group 9101 m ce a
RSP0 MRS RY M?ﬂ’f‘ér@ f@ﬁ%’é’%é?@%dﬁﬂ?ﬁ%ﬂé?é‘&fﬁ afadurdlihgnsed
in eparial Glelglaroexendivl dnaisthetsamesdose (faecoaipAKSHNVPLERO Jetynide

na@3NRAER AL 1 TREueRSIRITR] Wtakafokeach a5RyY lem& Reders

s. 13atp 13e fo es e tlvelﬁ the intervals from O to [ hour, from Ito 2

ﬂ“ﬁ°§“ RS 5184 hours ST THE B 285 S PSP SRR
mqmigrsrsgmélwhla&aaaﬁe%%m&ﬁ Eburibintiee Ko del ireike fordaekehy ot force
evily hinBiafith24 beups afier dnjeatior. Hnwhisdosamale thedredinphefigshiab:y

ac@?ﬂ}‘o%éc%%%‘&lé@ ﬂ%&?&%;%g?%%&g%%@ g ﬁJe § Qﬂlggarhc%bhmque by an

Exendin-4 inhibits food_intake. Unsurprisingly, Exendin is more potent

Oﬁfﬁ%ﬁ&ﬁfﬁliﬂ%ﬁ?ﬂ%@&ﬁsfést&@ﬁ%@eww&ﬂsxﬁm‘esz’ SRYRHiRIAAG s ver
reciedefinigridtreobin paret) wisaliheccortdlo detctcompairditb(HreviXnutreated

(oY Rovitst thpefiegis of oxm26ex are not as long-lasting as those of
exendin. Example 8: oxm analogues with more than one substitute

sequence. The feeding effects of the following oxm analogues were

investjgated. The three compounds
Peptides E?ntLeSIS P

Synthesis of peptides

Peptides were produced by solid phase step-wise synthesis (SPSS) using the Fmoc N-terminal
protection strategy. Chain assembly was performed on Applied Biosystems 431, 433 or Pioneer
automafed synthesisers. Solid phase resins were used with factory pre-loaded C terminal amino
acid or with an amide linker as appropriate. The following side-chain protecting groups were
used: Asn(Trt), Gln(Trt), Cys(Trt), His(Trt), Asp(tBu), Glu{tBu), Ser(tBu), Thr(tBu), Tyr(Bu),
Arg(Pof), Lys{Boc), Trp(Boc). In some cases, where synthesis difficulty was anticipated, pre-

formed oxazolidine dipeptides were used in place of respective monomers. All chemicals (from



correspond to the oxyntomodulin amino acid sequence (SEQ ID NO: 7)
with the exception that sequential lengths have been replaced as follows:
Dxldex (SEQ ID NO: 27- see Example 6) )xin(xxI5-24): See Example 1
weshdaNGy 16 58 WO 2006/134340 PCT/GB2006/002155 vy panos uoms
oxm(xx15-24)(xx27-33): His Ser Gin Gly Thr Phe Thr Ser Asp Tyr%2
Tyr Leu Glu Gin Glu Ala Val Arg Leu Phe lle Glu Trp Leu Lys Asn Gly GIy
Pro Ser Ser Asn Asn lle Ala (SEQ ID NO: 28) D-His
I-Ala2-oxm(xxI5-24)(xx27-33): D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr
vazioys pupslietyipdlpding AenlieShioariewaMegk Biespaecs a1 G T iasesiyaesisn
er(@ly BBidtRrorSeatdine Asiphsi: Hendtast SEQHN N 029) Thewbexe test
peptides were administered by injection to groups of 9 to 10 mice at a
dose of 100, nmol/kg. Further groups were administered either Exendin 4
RegOVHY URpRlid®sage (for comparison purposes) or saline (control). The
Afipienafireel oot inteke dJered Shnytouplis Bhovwesinsmiget 18 Hy S5 fbrn
demmmtimlsywﬁaecﬂmt@a\/@l&éﬁeﬁen%@ﬁﬁthﬁr@m@r&aﬁth@&@(ﬁﬁm 4t08
er _injection. In Figs. 16a 0 16¢ are
o T U S B e
Pepliter i erigivnResn il eet foadtn S %be‘*t%gﬁxfs@ﬁ%ﬂégréﬁ%eéwg&mhy
tert;@mpawwo (EIBIY). Fapsict SdranddSgugyetitiat, owshfdxh MTBE and
dribr 2A0EX%Z4n33) may be more effective than oxm(xx15- 24). The
D-Hisl-Ala2-oxm(xxI5-24)(xx27-33) analogue is especially long-acting.
Indeed, Fig. 16c suggests that that analogue may be even longer-acting
Anglugis E‘}&P\W\’{‘%tm%ﬁ’ﬁ@‘@mosage study The feeding effects of the
Peffoliawierg dssnivadal degiteszwderadn wastigaited 60 aRecestainvbuiablesgdosages:
PeffdeliGridaR \Qéﬁ%iéﬁﬁcﬁm@ﬁ%‘ﬁléaﬁaﬁg HR:- MGk @S esd» éri'r)%e%%gr)

nggm le. 1?;%?;) NO I5 oxm(xx15-24): See Example | S
N sevad &*E%mple 3 SEQ ID NO: 19

D Hisl-Ala2-oxm(xxI5-24)(xx27-33): See Example 8 - SEQ ID NO: 29. 59
AlWRI2006413434Q RETHG Bﬂ&@é@@%éﬁpﬂb SABONSH [RSERAPIHEESIMRTRS

insBARRIRIRAGLEH DY IEFHRRI9.0TOHRS AR ATISE BLNEIONS da5a0ES (@1
in nmo Pg as shown in the Ta e below.
C138 column. Pirification was performead by reverse phase HPLC using preparative columns of

the above types. Acetonitrile-water gradients (with TFA as counter—ion) were used for elution of
products. Capillary Zone Electrophoresis (CZE) was performed on crude and purified peptides
using 2 Hewlett Packard 3DCE instrument. Molecular weight determination was performed on a

Micromass MALD! —R mass spectrometer.

Purified peptides were freeze-dried in pharmaceutical grade glass vials (Adelphi Vials) and

closed under vacuum.

In the following Examples, “xx™ or “ex” refers to the insertion of amino acids at the indicated

positions to replace the correspondingly numbered residues.
Derivatised side chains

Peptides having side chains derivatised with an acyl or alky! group were prepared by standard

nethods.
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SEQ ID NO: | dosage 2" dosage 3" dosage 4 "dosage 25 2550 500 1000
2000 1531030100 16131030 1931030100 290.10.30.9
Further groups were administered either oxm at a dosage of 1400 nmol/kg

w sRlngskgentrol). The measured food intake during the firq;#qg&%g 02155
injection is shown for each group in Figs. 17ato 17e. The following table

summarises the activity of each of the test peptides relative to oxm.

Multiples oxm Oxm(DHisl Oxm(xx Oxm(xx15- Oxm(xx27-

Oxm(DHisAla2)(xxI5- of food Ala2) 15-21) 24) 33) 24)(xx27-33) inhibition
Albgprgreenpugaion 400 7 1000-4000 The appetite suppressant Exendin 4
Aﬁﬂigﬁb:p_@tﬁﬁ u@y&j@aﬂ@&d@ﬁ@ﬁ;@%&%ﬂj Eb@lﬁﬁsﬁﬁ@ mlﬁ:ﬁﬁi&m@@c%hmeupon typically
a Example:10; on Ala ext n .
RS L A b il %%é%?ﬁg o SRR e s
PRVAS AL AG AT & ars R R B el brpE teneley AtorRREER IS R RTAO
digselebd érjudhtel (BB QTS N@mib)mdipethid: edlotptiomthattibiosadditionabiAla
(vmcgﬁt_iaeasdaﬁ%g h%@mz_ir Q@Hé?hﬁga@tﬁp Qe LORIIPWER RAkS f@tEJQ%MBQ&S%%.aAﬁQ

: His Ser Gi .Phe er rLys Tyr Leu Asp Ser Arg

A b AR R SRR AR e R g B
Thegsitidna ralian At SEGrRO 306w 2ooe ABUEAG% NaN3) at 4°C for 24

hoRE THEBR0H6/06R1bE chijecabdveztesipeptideswas-aghministered by
injection to groups of 9 to 10 mice at a dose of 1400 nmol/kg. Further

roups were administered either full-length human oxm at the same
SO%’O%%%@%%F%@%%E?P@%%urposes) or sgline (control). The measured food
Derialiessorieeret dgrepris tsHolyriinaves bef g mindnisSiifor, resgedtiveligvthe
solniiBityal i1l ckashi s isan ok iR Bofy sepBubiomrs safie kinieation; Fit%Basor
xHEMOSSHAIeE 1Bk R Addilen.Qlhe MR Alafesidugs increases the

reduction in food intake by comparison to native oxm.nﬁxample 11: oxm
derivatives in which 10 amino acids at positions 15-24 have been replaced
Expyrplelistnute sdegrenveshith é-dectingleffcots:ofifdn » @eneranplegiisis @aah
EaWORKRAGERIIREID Arkesicidgegubstitution were
The feeding effects of three oxm analogues incorporating 4-, 7- or 10-residue substitutions were
investigated. The three compounds correspond to the full length human oxyntomodulin araine
acid sequence (SEQ ID NO: 7) with the exception that variable lengths (4-10 amino acids) have

been replaced as follows:

oxm(xx15-18): oxm (SEQ ID NO: 7) with residues 15 to 18 replaced by the sequence Glu Glu
Glu Ala (SEQ ID NO: 20)

oxm(xx15-21): oxm (SEQ ID NO: 7) with residues 15 to 21 repiaced by the sequence Glu Glu
Glu Ala Val Arg Leu (SEQ ID NO: 21)

oxm(xx15-24): oxm (SEQ ID NO: 7) with residues 15 to 24 replaced by the sequence Glu Glu
Glu Ala Val Arg Leu Phe Ile Glu (SEQ ID NO: 4)

The above-defined sequences fall within the mid-section of the oxm molecule and do not

encroach on the C-terminal octapeptide. The complete sequences are as foliows:
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investigated. The four compounds correspond to SEQ ID NO: 7 with the
exception that in each case a single amino acid in the substituted
sequence had been replaced as follows: (i) replacement of Ala by Val at
wesishda skBiovall8-oxm(xx15-24): His Ser Gin Gly Thr Phe T -SREASR AW i23
Set Lys Tyr Leu Glu Gin Glu Val Val Arg Leu Phe lle Glu Trp Leu Met Asn
Thr Lys Arg Asn Arg Asn Asn lle Ala (SEQ ID NO: 31) (ii) replacement of
Leu by lle at residue 21 11e21-oxm(xxI5-24): His Ser Gin Gly Thr Phe Thr
Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg lle Phe lle Gin Trp
g Asn Arg Asn Asn lle Ala (SEQ ID NO: 32) (iii)
H@Iﬁ@lfﬂﬂ@ﬁt‘lﬂffﬁeﬁy fe gt Tesiduby? 34k a2 GloxXm(@ SR idin Sef hival
cRWTDERRE ARFTREN A9R: AL 3E kS ABYIEGY,Glu Glu Glu Ala Val Arg
Leu Phe Leu Glu Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala
(SEQ ID NO: 33) The above peptides were administered by injection to
at a dose of 100 nmol/kg. Further groups were
Hﬂ&@aIGlﬁ'Eelﬁe’dherﬂi&nQﬂaa(Xiﬁi’ﬁyé-’ﬁérQ&ﬁﬁ%ﬂ&&@ﬁ@l)@fﬁbﬁa%ﬁ&#ygﬂlmﬁ‘l/al

ﬁlgé}ggggmgggl%giﬂ%@%hgwg in Figs. 1921, 19e for, respectively, the

intervals from O to our, from [to 2 hours, from 2 to 4 hours, 4 to 8 hours,
and 8 to 24 hours after injection. The results in Figs. 19a to 19e suggest
oxhip e TN ¥ dBoxm(xxI5-24), 61 WO 2006/134340
1 SeF (3B AG/A03 ¥aPs 2 Weroxeaixsd p52£3.701 ERHER-RXWEskord brffer

Gl%l "?feﬁ’%%?@%% éxlgsgﬂr Furt ermore, in the case of

al-oxm(x ereis ad ayed] onset of activity as compared
Wlth oxm(xxI5-24) Whllst the activity is more prolonged (see Figs. 19a to
THEQtowd the et culdradreigrencid dikgRn 19 arand dF%do Theishawidgeaff 2700
arighay &d.Anse LR et RaREGSPRELAf A j@QQtQL‘%éerP@?Qp?é{{%é‘%nMﬁ?éﬁﬁéﬂ%

th rmligog I;se\?!:'%}tlava JX] large [ﬂe‘% e to be admlnlstered without unacceptable

Tfiar natsea. Ana WitheHal i AT o5 F BPRET o iRosm ﬁfs‘?r‘éﬂ?dﬁ“ﬁfé‘?ﬂg

greater, thereby reducing the likelihood of escape. Tests under analogous
TheondiiedSdigingth&analogoe telS-oxm@adb =24 i cklis é@fe@@ﬁ{y&mmls

e MERERASH TvE 1§>‘3¥st3{§mT¥’EoLeﬁ%§PJ% Gl @ yz&'%n'é%o% gDa 65 lle

Glu Tip Lot Met Asn Thr Lys sn Mn 1l
IS e%‘ et AhRidatie %ﬁ%‘%ﬁ%&%ﬁ?g@ﬁﬁ RS WH%P& tent eﬁgﬁ
howsriexiaBpia), Rewlslbusetiaviya potentiatiyobénefiviatiskghtiyssiaged
resaﬁiiﬁﬂx@ﬁe@amaﬁﬁ&dﬂm R 8X bDrE)int X ROMIGHo FMABLLLMR oxm (see

esl.%gﬁﬁ? é[@gl & "c{!l)ds Emile atin ];ozfo eds'l I%%i{% Qly f@gahg\{lllt[} %hi étgt?tlé al“él)stlgﬂfy s1gnl_1| %ant,

modification
the trend is for oxm(xx15-21) and oxm(xx15-24) to give a greater and more prolonged appetite

suppressant effect.

Example 2: Lower dosage studies
Three peptides according to the invention were administered by injection to groups of 9 to 10
mice at & dose of 300 nmol/kg. Further groups were administered either exendin 4 at the same

dosage (for comparison purposes) or saline (control).

The measured food intake for each group is shown in Figs. 3a to 3e for, respectively, the intervals
from O to 1 hour, from 1 to 2 hours, from 2 to 4 hours, from 4 to 8 hours and from 8 fo 24 hours
after injection. In Figs. 4ato 4d are shown the cumulative food intake for each group for 2, 4, 8

and 24 hours after injection.
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Groups of from 9 to 10 fasted mice were each injected with one of the test
compounds Two oxm analogues were tested with substitutions of the first
amino acid (His 1), Compounds tested were Des-His-oxm D-His-oxm

wRos6IBg:saxm (comparison) Human oxm (control) The peptidgdog®-nas/002155
administered was 2700nmol/kg. The measured food intake for each group

is shown in Figs. 20a to 20c for, respectively, the intervals from 0 to 1
hour, from 1 to 2 hours, and from 2 to 4 hours after injection.
Des-His-oxm and D-his-oxm also reduced food intake. These variant
compounds showed a more sustained action than native oxm. Example

T8 peptitedenvadhbdeseGroups of fasted mice were each injected with one of
the following: oxm26ex (SEQ ID NO: 26) 62 WO 2006/134340

PCT/ 006/002155 D-His-0x ex D-His Ser Gin Gly Thr Phe Thr Ser
° sgﬁmlgy“r%éégoﬁ/nénfﬁnﬁé?%%n @%@i&g@r AlS CfF REFPRE val Gin Trp

Leu Lys Asn Gly Gly Pro Ser Ser Gly Ala Pro Pro Pro Ser (SEQ ID NO:
xR DA B (SEDL IGHNG: B )r-flisaoxmd4ex s s ISenGin sl b Rive

8K T in,Gin Ala MalArg Lau Phe lle Glu
GITr y aﬁ%‘%ﬁ%%@ﬁ%ggﬁﬁ%% %@g Jggr%APS?oHDI;% Ser (SEQ ID

s L%]??T & compounds were administered by injection to groups of 9 to
10 mice at a dose of 1000 nmol/kg. Further groups were administered

Eexandisd@inhesame dose (for comparison purposes), or saline
QD5 me red food intake fo oup is.s In Figs.
1to §1 [ fgp?@speﬁ\%%rth%qiﬁ%ﬁggﬁs r(f)%r??% g t%lilf ﬁ%uar,iq‘ir}s‘(?r@’\gl\slla1or}’X ya S‘ﬁ%?%e
Sl deprsit 25108 Bl Y BrtetemiecBbrt ke re BRSHs cumulative data in
which D-His-oxm26ex shows a reduction in food intake in comparison to
ox@xEM2Hex; and all analogues show marked reduction in food intake in

.camparision.to the saline, contrqls.. Example 14: comparison of oxm and
o 07 ) A d Beh CREHTl SHLASF o e e
Cliolievid:y OXritbrebutmS & Ssnfibs B Brutin Ser

As shown in Example 1, oxm(xx15-24) has a more potent effect or: feeding than oxm.

From Figs. 3a to 3¢ it may be seen that oxm(xx15-24) and oxm(xx15-39) are of similar potency
to exendin up fo 4 hours. Exendin appears to have a greater effect on food intake in the 4-8 hour
period, but the cumulative data in Fig. 4c shows that oxm(xx15-24) reduces food intake only
slightly less than exendin over the first 8 hours post-injection.

From Figs. 3a to 3d it may be seen that oxm(xx27-33) is of similar potency to exendin during an

initial period.

Example 3: oxm analogues in which ar aminc acid sequence in 2 non-terminal region has
been replaced by substitute sequences.

The feeding effects of two oxm analogues incorporating different 4-residue substitutions were
investigated. The three compounds correspond to the oxyntomodulin amino acid sequence {(SEQ

ID NO: 1) with the exception that four sequential lengths have been replaced as follows:

~oxm(xx30-33): human oxm (SEQ ID NO: 7} with residues 30 to 33 replaced by the sequence Gly
Pro Ser Ser (SEQ ID NO: 23)

Lh
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CH3-CO-NH-CRH-CO-Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr
Leu Asp Ser Arg Arg Ala GIn Asp Phe Val Gin Trp Leu Met Asn Thr Lys
Arg Asn Arg Asn Asn lle Ala (where R is the side group of His). The

wWaPRoHNgs were administered by injection to groups of 9 toﬁ,%(}f '990% 155
dose of 1400 nmol/kg. A further group was administered sa ine%%ontro .

The measured food intake for each group is shown in Figs. 22a to 22c for,
respectively, the intervals from O to 1 hour, from | to 2 hours, and from 2
to 4 hours after injection. 63 WO 2006/134340 PCT/GB2006/002155 The
OR{tar ShbilsCEEtARRIG Notctith psides? /Ae ddyioanetom tdutinisremiare stic
Ghffeigthis BweterdSHQgBaD:; taat of oxyntomodulin. Example 15: oxm
variants Groups of fasted mice were each injected with one of the
Tfollgwin .. Val23-oxm(exi 5-24) His Ser Gin Gly Thr Phe Thr Ser Asp Tyr
SPTYTVIE STREERGeE R ATl RAY R Bheo A1oletiens fotPMet
eOSACTT it Ty € Aqpinelrisirgepisia. Adn Henpite (SEQID NOs Blpws:
Alal9-Val23-oxm(ex15-24) His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser
m&;&ﬁy_@ ou Glu Glu Glu Ala Ala Arg Lou Phe lle Glu Trp Lou Met Asn Thr
Lys Arg Asn Arg Asn Asn lle Ala (SEQ ID NO: 38) The compounds were
Hﬁgﬁ'ﬂﬂ%@%@’b hICEEN S GroSpd st Pidenta §oster 100 nMoHIg Phe
Vilihdirgtouplvasatimirijster 8er Salins (carTteol)a TisEqieasorad) food intake
for each group is shown in Figs. 23a to 23e for, respectively, the intervals

o frtim%%%l hour, from 1 to 2 hours, from 2 to 4, from 4 to 8 hours and from
0 24 hours after injection. A reduction in food intake from 0 to 4 hours

HiSenB P e aRprd e cognn Varients Chiodss dffastddaiceiledia dschhe
Vih{iotag bethLgnesofihefoltavsinge: el Somaxidrdlphis:Ser Gin Gly
Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Glu Glu Glu Val Val Arg Lou
TlPI‘\?%VaI Gci%STrTP Lou Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala gSEQ
TE NG PAB) 5 Hre FARTEIA P SR & s BivAg miee aimer o ii%®Phe
nmpkeSpoags s efettivy SOy folbum@iw:@IuG|isovah\at AugtitointRiigon\bekcts.
FufBlier FigusoveM el sl digte: S ABR At AsRA RIS AR (SERIRNG!

Salﬁ@(;roggog}pmpounds were administered by injgc_tion to groups of mice at a
dose of 30 nmollkg. A further group was administered saline (control). 64

The measured food intake for each group is shown in Figs. 5a to Se for, respectively, the intervals
from 0 to 1 hour, from 1 to 2 hours, from 2 to 4 hours, from 4 to § hours, and from 8 to 24 hours
after injection. In Figs. 6a to 6d are shown the cumulative food intake for each group for 2, 4, §
and 24 hours after injection. Results sugpest that replacement of 4 amino acids results in
increased and prolonged inhibition of food intake compared to both saline and oxm, particularly
with oxm(xx27-33).

Example 4: D-amino-His-oxm
Groups of mice each consisting of from 9 to 10 fasted mice were injected with one of the

following:

1-D-amino-His-oxm (full-length human oxm with the histidine at position 1 substituted by D-
histidine)
saline (control)

porcine oxm (comparisorn)

th
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WO 2006/134340 PCT/GB2006/002155 The measured food intake for
each group is shown in Figs. 24a to 24e for, respectively, the intervals
from 0 to 1 hour, from 1 to 2 hours, from 2 to 4, from 4 to 8 hours and from

woah s after injection. Fig.24f shows cumulative data,Afeduction in. .
food intake from 0 to 2 hours is shown, with vall 8-oxm(exI5-2 1), and

from O to 8 hours with D-His-Ala2-Val18- oxm(ex15-21). Example 17: .
oxm variants Groups of fasted mice were each injected with one of the
following: Arg27-oxm(ex27-33) His Ser Gin Gly Thr Phe Thr Set Asp Tyr

bugiap Py (FORPEIFMEp Ser Arg Arg Ala Gin Asp Phe Val Gin Trp Lou Arg
Asn Gly Gly Pro Ser Set Asn Asn lle Ala (SEQ ID NO: 42)

%@@%&9&@&%&@@@%@%% )@ hm?e;m% ﬁ%&@ 1,28 Igzs iy

LeuAgPS rA7g§rgAaG|nAs he Val Gin Trp Lou Lys Asn
REN IR TN R ik e
ffca@j%mﬂshé%@w nipstitioNtoigrdisps shdiicertohidostiohB306mnoitkgaién
affiA g MBI WA aﬂhaiﬂifésﬂr@dt&@dm&ﬂe%ﬁ ikhe meﬁaéy g@&gm igtgke

anlPHIRGN MRS BHOMII 05 Got RANG IR LeeRerNER ls_g%;g;v%s

from 0to 1 hour, from lto an ours aner injectio
POFRR AR HEHY ?ﬁ”ﬁ?&d’ﬁﬂ&%l%‘m‘%‘&f fopdinfakrsislanepiinting that that seen with
unmpg igddnmiex27-33). Extaniilend 8:ahrsC-terminal extensions Groups of

fasted mice were each injected with one of the following' oxm-Ala38 His

r Ph Thr Se Leu As Set Arg Arg Ala
E"é‘“ﬁ? AR R LY b XR i PR TRl
"e%ﬂ&%la (SEQ ID NO: 44) oxm-Ala38,39 65 WO 2006/134340
GIR@TICBR2006/00 24686 ntits et than lijecten et Berispidgyr Ser Lys 1
yr Len Asp Ser Arg Arg Ala (u n Asp Pile Val Gin Trp Leu Met Asn Thr Lys
‘gt én Arjge fi.sn Mnblle Ala Ala Ala (SEQ ID NO: 45) oxm-Ala38-42 His
X T A AP RRT etiy&éap P& Ys Tyr Leu Asp Ser Arg Arg
Oxﬂlﬁf@ﬂ'ﬁ@[ﬁ‘fM@Whﬁ@|2rmﬂp$mbéin}wm(ﬂ§ﬁSTfhial~ysnAﬂg Asn Arg Asn Asn

oxtigwitel Alathla Aldla AleW(BERIRENG:ARIAXM-Lys33-A1a38 His Ser
om@k@oﬁ%é{g@ﬁ)':he Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gin

sahne (control)

The sequence of D-His-Ala 2-o0xm is as follows:

D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gin Asp Phe
Val GIn Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn e Ala

SEQ ID NO:25

The peptide doses administered were 2700nmol/kg. The measured food intake for each group is
shown in Figs, 9a to Sc for, respectively, the intervals from O to 1 hour, from 1 fo 2 hours, and
from 2 to 4 hours after injection. In Figs. 10a and 16b are shown the cumulative food intake for
each group for 2 and 4 howrs after injection. Oxm reduced food intake as expected. In this study
D-His-oxm does reduce food intake, but the results did not confirm any advantagige over native

axXin.

Ala2-oxm does NOT significantly reduce food intake compared to saline (and its effect is

statistically significantly different from that of native oxm). Ala2 modifies the peptide to be more
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Val Gin Trp Len Met Asn Thr Lys Arg Asn Lys Asn Asn lle Ala Ala (SEQ
ID NO: 47) The compounds were administered by injection to groups of
mice at a dose of 1400 mmol/kg. Further groups were administered
wWate/fusagn oxm (comparison) or saline (control). The meggured-ia0fo1ss
intake for each group is shown in Figs. 26a to 26e for, respectively, the
intervals from 0O to 1 hour, from 1 to 2 hours, from 2 to 4, from 4 to 8, and
from 8 to 24 hours after injection. Fig. 26f shows cumulative data, A
reduction in food intake from 0 to 1 hours is show with all compounds.
Ghihtligmd B Asbensitdabihismoles the eenbdeporerreyctntibiatatbigersid peptidase
IVER@RTpielkidritih e BxmIe-terrinal @ sensiens ek sRb iasiedhmiog

ool BRENIEALAT I aNE e IlpWNG: YL BIRANS R Bl Tty
Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Arg ‘Arg Ala Gin

pr%‘é“ﬁ‘?ﬂhe Vat Gin Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala
Ala Ala (SEQ ID NO: 48) oxm-Al1a38,39,Lys40 His Ser Gin Gly Thr Phe

Su'ﬁhrsi‘é@p '%Hx;ﬁﬂag%y§ rlof6 b@AS R §euoﬁ@f&rzgnﬁéﬁe@1ﬁ& &@9@&@1 ¥ah

T e
to ﬁéﬂ@@%@%}b@?ﬁ%rﬁé@ %PR?H%‘%W PPPWH@%M@M%WE gErgsgdy
thyPiEe Asp Set Arg Arg Ala Gin Asp Phe Val Gin Trp Leu Met Asn Thr Lys

Arg Asn Arg Asn Asn lle Ala Ala Ala Tyr (SEQ ID NO: 50) The
ounds were admlnlst red bg in ectlon to % #s of mice at a dose of

Exfﬂ% R Tk M ST TR Fguﬁ“‘w A StetRY HRe"8el oxm
Th&%?ﬁwaﬂ%?ﬁa ieapme EE@}%F@F)MFW@ rrcfhleint femeimmarearfonegigatetoup
is shown in Figs. 27a to 27e for, respectively, the intervals from 0to 1

HiPOW LA iR ADoK 8 &%@eﬁ%% ﬂeﬁ?A%p %@PA%EK’;@AB éfh AOVER.

ectlon The addition of terminal Lys40 and to a lesser extent Tyr40O
VL i eh OB S DA A B35 B B EBmple

20: effect of A1a38,39 on substituted oxm Groups of fasted mice were
Hl@@&@ﬁj@@%%ﬂﬂ@e@ﬁﬁb Q’j@ﬂmgl‘yr Leu Glu Glu Glu Ala Val Arg Leu Phe lie

4 D:Hig A r hr Ser
GIPEH y{?j{ Snra go)é 8Iu AlaKH % Pﬁ%eﬂgblgﬁg I\%?% u Trp Lau
Lys Asn GIy GIy Pro Ser Ser Asn Asn lle Ala (SEQ ID NO :51) D-His
Thi Ata®-enangex 3203 &2 2Q)wida 88:38 IEHistMaaGuorSiyotiinPhendity Ser
aciSP TY0e bletgid ¥(tl=:ﬁl§:s gﬂﬁ:@ B&a@'%ﬁ%%ﬁ'&ﬁ@%@#@éﬁ alugcszégh%Q 1c%§u
et Ser sn lle Ala Ala Ala e
te{lﬂnﬂégﬁn%%é}r/ﬁ mfﬁ?g terea B yplin?;ec 0 13RSt g“%“ﬁﬁl%“ﬁ?’ﬁ&% & 51
39 Gfgx%‘@? % nmol/kg.

The above peptides were administered by injection to groups of 9 to 10 mice at a dose of 2700
nmol/kg (known as an effective dose for human oxm) as a ‘screen’ for appetite inhibition effects.
Further groups were administered either native human oxm at the same dosage (for comparison

purposes) or saline (control).

The measured food intake for each group is shown in Figs. 11a to 11d for, respectively, the
intervals from O to 1 hour, from 1 to 2 hours, from 2 to 4 hours, and 4 to § hours afier injection,

In Figs. 12a to 12¢ are shown the cumulative food intake for each group for 2 & 4 after injection,

LA
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Further groups were administered saline (control). The measured food
intake for each group is shown in Figs. 28a to 28e for, respectively, the
intervals from O to | hour, from Ito 2 hours, from 2 to 4, from 4 to 8, and

w8 a4 hours after injection. The C-terminal extension %@PE;%%JQ 02155
reduce the initial potency, but prolong the effect of the peptide. Example

21: Additional carboxyterminal extensions Groups of fasted mice were
each injected with one of the following: oxm(ex| 5-23)(ex27-33)-Ala3 8,
39 67 WO 2006/134340 PCT/G82006/002155 H1s Jer lim Lily 1 nr Phe
Thppisdis shogia) pragbey SEQIPHPES mrhrondar SER IR QAT Pies heroih
and tng-tnstiny siAsiofohyoGilydReo Ser Ser Asn Asn lle Ala Ala Ala (SEQ ID NO:
53) oxm(exlI5-23)(ex27-33)-Ala38,39-G1u40,41-Lys42 His Ser GIn Gly

ThPhThSA S Tyr Lou Glu Glu Glu Ala Val Arg L
BTG DU Sl RS €8 CREh AT PR K

in fa1eF G q_uygo(gE@sﬁgzp\@a re5idyioX atpEng adjacent to the N-terminal end, it being
hyBo@agk@X a8 ALR38:35 Gl tid eddahdsd RN HOWPIIS. S@ﬁs@!ﬁr@% Thr
sofghss B, QGOS0 SR BT ok S P U Sl (U S0 |

op sn ff&"RTa Ria fu Glu

Lou Lys Ser Ser

fﬂrwlﬁaﬁnﬁdﬁh@é@ﬂfbﬂﬁ éSfm@?fﬁ*ﬁfée%ﬁ%%%ﬁﬁag%@&@wmﬁsf@r@@ By?
strimistiolante grendoseptidmies at doses of 100 or 400 nmol/kg. Further
groups were administered exendin-4 (comparison) or saline (control). The

measured food intak r each group is shown in Figs. 29a to 29e for,
ExNEgeH! o) group g
e ect |?\7e ert os”uﬁgnte?rvé(ls from O to | hour, from | to 2 hours, from 2 to 4,

re
XBRGHT ASES DG AN Qe DATI GRS IBHEPIATR ctRshedminiserddu s res tited
gr(iﬁpls@(ﬂl@etbfmmd dndalke: 09 edhenfilaisd hoies grlirpamakeaaam%m/ma@ts

hufEOMRS 6F FaSIRAIGS YRTE: QSRS TN o
uoxm(ex27 -33) His Ser G|nré G%%ﬁr%#gg%%%?r%}r g%rgfg\hse% el gser &%n'%? Ltg)(l),})

Asp Ser Arg Arg Ala Gin Asp Phe Val Gift Trp Lou Lys Asn Gly Gly Pro
Theyapagupdepr Nirg| Erske SEQ IDINO! BE)z0XPalexX27 80 )dtisSelyGhe Gly
it e D SeAsRd YRSERduYS o b etk AsRsSelAIbM ARG AR

aﬁm%a(ai GinksLEP kot H’@?Aé IREINE '%H&! S%%%@%%@%Q%‘%@@&SE?

o 57). oxm(ex27-31) His Set Gin
a@%‘; FTBE%&E‘@%’? Arg Arg Ala Gin Asp Phe

In this Example the feeding effect of oxm at 1000 nmo/kg did not quite reach statistical
significance. Exendin-4 inhibits food intake. Unsurprisingly, Exendin is more potent than GLP-1
at this dose. oxm26ex and oxml4ex significantly inhibit feeding both compared to saline control
and compared to the oxm-treated group, whilst the effects of oxm26ex are not as leng-lasting as

those of exendin.

Example 8: oxm apnalogues with more than one substitute sequence.,

The feeding effects of the following oxm analogues were investigated. The three compounds
correspond to the oxyntomodulin amino acid sequence (SEQ ID NO: T}y with the excepticn that
sequential lengths have been replaced as follows:

ox14ex (SEQ ID NO: 27- see Example 6}

»xm(xx15-24): See Example 1 SEQ ID NO: 16



Val Gin Trp Lou Lys Asn Gly Gly Pro Asn Arg Asn Asn lle Ala (SEQ ID
NO: 58) 68 WO 2006/134340 PCT/GB2006/002155 The compounds
were administered by injection to groups of mice at a dose of 300 nmol/kg.

wothet Qe ps were administered exendin-4 (comparison) %%95\906/9021%
(control), The measured food intake for each group is shown in Figs. 30a

to 30e for, respectively, the intervals from O to 1 hour, from 1 to 2 hours,
from 2 to 4, from 4 to 8, and from 8 to 24 hours after injection. Fig.30f
shows cumulative data. All compounds resulted in reduced food intake.
Example 23: oxm variants Groups of fasted mice were each injected with
oxpriextf-Bpfolteyging: oxm(ex15- 24) His Ser Gin Gly Thr Phe Thr Ser Asp

il EE&% EXSTRYBOth G @Qﬁ!'@. \%659 éBLbB NS 1% Gl Ar%oﬂe? BVt

G (‘l;_)%/s@Aé/ %étfiﬁré%ﬁﬁ%é g& : ID NO: 59 oxm(ex|6-24)

I‘P)}P‘@U%?Asp Gin Gin Ala

Val Arg Len Phe lle Glu Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn
DiiesAlai{SEQ0R NOHER)703a(ex27-33) His Ser GIn Gly Thr Phe Thr Ser

D @[May@%sm M ﬁ%é\a@p%@; é&% gﬂeu n @ﬁ D%\g*i %ﬂ%ﬁe

Leu Lys Asn ro Ser Sér A
s ets) ﬁ%@%f}é IW@?W@%@@HF éé?@?s% PSPl ys Tyr Lou
Asp Ser Arg Arg Ala Gin Asp Phe Val Gin Trp Leu Met Asn Gly Gly Pro

Tlﬁ;ﬁﬂ@ﬁﬁ%ﬁﬁ@%ﬁ@ﬁ%ﬁ%&@%@éﬁ@ﬂ Q%g@'&%@%;”é’oﬁﬁé’@&g% dose of/%((}(}

mAgminister ectian to of.m ses of 30 or nmo

A %%ér gr agrg rﬁ‘itrlllllg ere sg mertdeontro%‘ e rr?éa Surdd 1688 st

Pufﬁi’é‘f@éolroﬁa "@F@Bp is shown in Figs. 31a to 31e for, respectively, the
intervals from 0 to | hour, from Ito 2 hours, from 2 to 4, from 4 to 8, and

TH S84 %éch%ﬁ% f@}f E%&H E;%' ANnigS, ALl 3831k Show cumyliative
mdat?l fA Vs in reduced cumulative food intake at at

eas some |me pblnots B30t {32 8 40P B EF EBLHBBID BB Eer
injesiigin 1 22 163 1A {Reriantsoardrsot iftistdtomienremhetrimjicid. withs
hoanefef Hecfolorengts SxpeHd-Ba) HispaaliGinGh:dilve E{hﬁp&@& 2 SIASP

Fiak Y s e d s InAS Ph In Trp,L
S e on 85 0 AR 01 AOBCIA L T
24} The D xsl-AIaZ “oxm{xx15-24)xx27-33) analogue is espac:I ly Iong-&ctmg Indeed, Fig.

16¢ suggests that that analogue may be even longer-acting than Exendin 4.

Example 9: Dosage study

The feeding effects of the following oxm analogues were investigated to ascertain suitable
dosages:

D-His-Ala2-oxm: See Example 5 SEQ ID NO: 25

oxm(xx15-21): See Example 1 SEQ ID NO: 13

oxm(xx15-24): See Example 1 SEQ ID NO: 16

oxm{xx27-33): See Example 3 SEQ ID NQ: 19

D-His1-Ala2-oxm(xx15-24)(xx27-33): See Example 8 - SEQ ID NO: 29,



oxm(ex29-33) His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu
Asp Ser Arg Arg Ala Gin Asp Phe Val Gin Trp Leu Met Asn Gly Gly Pro
Ser Set Asn Asn lle Ala (SEQ ID NO: 62) The compounds were
vasimoieisiesed by injection to groups of mice at a dose of 300 QG2 155
further group was administered saline (control). The measured food intake
for each group is shown in Figs. 32a to 32e for, respectively, the intervals
from O to | hour, from Ito 2 hours, from 2 to 4, from 4 to 8, and from 8 to 24
Tt %rs ?ftter injection. All compounds resulted in reduced food intake at at
16 48T SO T %ﬁ?ﬁéd%&%?ﬁeﬁ@ﬂﬂ%%ﬁﬂafﬁa?ﬁgfé BUPE s tgtEice
dfw?éﬁé@&Wm&’é’éﬁéc&%lﬁmn@bf”fh@%ﬂowmg oxm(exi5-23) His Ser Gin
Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Glu Gin Glu Ala Val Arg Lou
rHhe lle Gin Trp Lou Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala (SEQ
ID NO: 63) oxm(exlI5-24) His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser
Lys Tyr Lou Glu Glu Glu Ala Val Arg Leu Phe lle Glu Trp Lou Met Asn Thr
SBETRMGOASN Af‘giéksgeAsn HE dkagSEQIDiddkde 59) 'ﬁl’\eo@mmpounds were
Q@dminisuare Qf}{)lﬂ]euﬂ:ﬂl L%gluupb UIT}U'W ata ut.l %Gﬂl 30m i/kg. A
further-group-was admini ing (contral). 7Q WO 2006/134340
1|§CT/GBZOO 5002155 Inc Yheasureo 0)380 mtaKe fot®ach group is snown
lih rigs. 33a tpl3se tor, resgectively, ttieldntervals fic® O to 1 hdur, from | to
18 hours, from#2 10 4, fron) 4gto 8, and [y 810 24 hgirs aftermjection.
Fig—33fshews-cumulative-data-~Bothic mmnmmﬂc educed-food intake for
up to 4 houts {and cumulatively) by an gpproxmately equal amount.
Example 26: oxm(exI5-24) with single amino acid modifications Groups of
Fugisteflomiceenakeneathi-n pate dwithqReef shetollpwing: oxIMer-ams)
His Ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Len Glu Glu Glu Ala
ThVaI Arg Leu Phe lle Glu Trp Leu Met Asn Thr Lys Arg Asn Arg Mn Asn lle
R NS ke dyina i f&%@ﬁ%ﬂ?&;@ﬁ@sﬁeﬁh@ﬁ egerheprdTiESer
17 Ty rBefllywiTyablo su@ e Bhy B aciylbedchopl e BihpefédecltlBvp theu
oxMet Asn Thr Lys Arg Asn Arg Asn Asn lle Ala (SEQ ID NO: 64)
Val23-oxm(exlI5-24) His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr
Leu Glu Glu Glu Ala Val Arg |.eu The Val Glu Trp Lea Met Asn Thr Lys

Multigleg s ARy (AridHitie Alal BSEGID Relegp- | Oxm{x27- | Oxm(DHisAla2)(xx15-
of food Ala2) 13-21) | 24) 33) 24)(xx27-33)
inhibition

Factor 1 2.5 200 400 7 ] 1000-4000

The appetite suppressant Exendin 4 has a potency, caleulated according to the same method, of

approximately 2000,

Example 10: Addition of Ala-Ala extension at C-terminal end of oxm
The feeding effects of the following oxm analogue was investigated. The analogue corresponds to
the oxyntomodulin amine acid sequence (SEQ ID NO: 1) with the exception that two additional

Ala moieties have been included at the C-terminus, that is, at positions 38 and 39:
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gln Asp Phe

Val Gln Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn [le Ala Ala Ala
SEQ ID NO: 30
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The compounds were administered by injection to groups of mice at a
dose of 100 nmol/kg. Further groups were administered exendin 4
(comparison) or saline (control). The Mali? and Val23 modifications

WSl afquence that is closer to the oxm sequence Priopd. pao46/002155
modification. The measured food intake for each group is shown in Figs.

34a to 34c for, respectively, the intervals from 0 to 1 hour, from | to 2
hours and from 2 to 4 hours after injection. Fig. 34d shows cumulative
data. All compounds reduced food intake at at least some time points. The
single amino acid modifications resulted in a reduction in activity.

THE XbunplestDeptiernte xdhiddnedthy mngdemm@cdﬂmm@émsdo@r@qm

ini [ I Wi X15-
mQIi/ﬁ é%%l({)%‘ % f:gr%é% %@%%%%%%%%(@1291%& HIS%GF um %9)1/1319 T Osa ?o)r

coggmﬁ LRS54 G180 Ulu Ulu Ulu Ala Val Arg Lou Phe He GIu
Trp Lou Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala (SEQ ID NO: 59)

T?ﬁﬁﬁ%rwwﬁﬁlﬁk%fél i &ﬁﬁ@f@hﬁ EmﬁhgﬁTﬁﬂT%ﬁ%,\%%f% Liys
ou Phe lle. Asp..Tr u Met As
mtl%gils'%-gxﬁlﬂoq rg&:’ S%lld A}%ﬁa? to oz,lésEa eﬂg}j 60116@ ig. APSSE) (())Q?ﬁ' te(:X k
ad ?4%%3% WWW@%&W&@&&A@%@WP @é?‘l_%t“l‘vrbwan@ﬁﬁl@hﬁoﬁ%vwa
oxial Arg Lou Phe lle Gin Trp Lou Met Asn Thr Lys Arg Asn Arg Asn Asn
lie Ala (SEQ ID NO: 66) Ly520 oxm(ex15-24) His Ser GIn Gly Thr Phe
Glu Glu Gin Ala Val Lys Lou Phe lle_Gin

EKThr 18?5 As rSerLys T ilf

PR ORE AL P ALATAPS S0 RO AT T R
by ¢ ‘&‘&Fﬁﬁ%‘ﬁﬂ@%ere admlnlstered by injection to groups of mice at a
Thel Gaéinf EROrhdMkgmAarfaistver gohtipoRsacninisteies salnefeontel).
mvm%a@@@a{swﬁgrf&%aaﬁag@o&gp%ﬁ&& URDIRSPAWL BFIAR,A328 23 QCL(“

resE qtlve the |nterv Is from O to 1 hour, from 1 to 2 hours, from
TR S

RSures At ﬁ?@tﬁﬁﬁﬁqﬁﬁ]@&%ﬁeﬁﬁe@%@%&ﬂg“&mulatlve
(M data. Alfleébﬁﬁiweﬂmﬂé}ﬁénu%édtf@@dumt&ke but oxm(ex15- 24) was the
Vangmfsmﬁecr;ixze) Exesanien28y @mm@gégwﬁﬁma@wfmwmum

X ]  \ere ed, with 0 g follow
vafyauns oLIBslof mies el Rad f}lﬁ;ky RGOl T oo

Val23-oxm(exI5-24) His Ser Gin G
N9:6¥ Gin Glu Glu Ala Val Arg Lou Phe Val Glu Trp Lou Met Asn Thr Lys
(i)Arg Asreplrgemer A ley Ale(SEQIDINO: 146) Alai 9, V al23-oxm(ex

Te1S0Rddhx15-24). His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala
Val Arg lle Phe Ile Giu Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Hle Ala (SEQ ID NO:
32)

(i) replacement of Tle by Leu at residue 23

Leu23-oxm(xx15-24): His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu
Ala Val Arg Leu Phe Leu Glu Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Tle Ala (SEQID
NO:33)

The above peptides were administered by injection to groups of 9 to 10 mice at a dose of 100

nmol/kg. Further groups were administered either oxm(xx15-24) or safine (control).
The measured food intake for each group is shown in Figs. 19a to 19e for, respectively, the

intervals from 0 to 1 hour, from 1 to 2 hours, from 2 to 4 hours, 4 to 8 hours, and 8 to 24 hours

after injection. The results in Figs. 1%a to 19e suggest that the variants [8Val-oxm(xx15-24),
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His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Glu Glu Glu Ala
Ala Arg Lou Phe Val Glu Trp Lou Met Asn Thr Lys Arg Asn Arg Asn Asn
lle Ala (SEQ ID NO: 38) 72 WO 2006/134340 PCT/GB2006/002155 1ne

WePHIRIASs were administered by injection to groups of micg gt 9055055
100 nrnollKg. Further groups were administered native oxm (comparison)

or saline (control). The measured food intake for each group is shown in

Figs. 36a to 36e for, respectively, the intervals from O to 1 hour, from 1 to

2 hours, from 2 to 4 hours, from 4 to 8 hours, and from 8 to 24 hours after
2ifgeenon: 1Both eurhpBarastedRreérEanside e sy htarecExample 29:
Fubtken(exdbir2és widhoaning-acigkm odificatiens Glewid2nkfastedvinieccwpifed
wi 1&%&@@% %Eﬂt%eaa vEHﬁJ%?é’YH&%n%Qéggé%? 5200 BSoa6litp A Mal N

% er Asp Tyr Ser Lys Tyr L Ala Val Arg Leu Phe lle
oA Ve IR E AT AT ) e M B 3 BRI
blg@)cuns] YBbxmlerIBi 245 e S B S Iy TradphésTisd SthonsmBpergble
inkiSndided et Gl GindaltolY af dabiwsroniRhndle: telk Irpkethdbel Agikhr

s MRARARLE AP0 OIS A0 R IR N RO AN ER S S,

His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Ly Tyr Lou
24l Arg Lou Phe lle Glu Trp Leu Met Asn Thr Lys Arg Mn Arg Asn Asn lle
Ala (SEQ ID NO: 69) llel9-oxm(exl 5-24) His Ser Gin Gly Thr Phe Thr Ser

HiA\SP fw@ﬁﬁti%J ynrtsfaw@AAlr@ %GZ% @\Jﬁ?Lb% b19HeGR h%ﬂ@ﬁ%}&f%@@
t Asn . Thr n Arg Asn Asn e
Giwn?&éeﬁrlgf E%grsgg |n| ere§%y |rr1|j%Sé .@rﬁ%ﬁ%‘é%‘a e at a dose of

30 nmol/kg. A further group was administered saline (control). The

shonedsured:fand intakeulpsieachtigsoslplissiomw potark-ias Shada 37, forwell as
haVBRRERHYRIY iﬁ*ﬂ&e%if Vel oo .50 L ot fromh 1914 oS- fiom 2 to 4

hours, from 4 to 8 hours, and from 8 to 24 hours after injection. Fig. 37f
shows cumulative data. All compounds reduced cumulative food intake.

Exagpir(d22 606134340 RETIE BA0BBI0O2IE 3-Esidwa hleAla withofexicheg D-
anthmEmiRemanmomncations Groups of fasted mice were each injected

Gr‘é%h §96.86the following:. QF.XQAaHﬂ% ?%{eﬂﬂt@){e QP{hE 06 I 3§LAsP Tyr
Ser Lys Tyr Leu Asp Ser Arg Arg A a GIn Asp P _

Two oxm analogues were tested with substitutions of the first aminoe acid (His 1). Compounds
tested were '

Des-His-oxm

D-His-oxm

Porcine oxm (comparison)

Human oxm {conirol}

The peptide dose administered was 2700nmol/kg. The measured food intake for each group is
shown in Figs. 20a to 20c for, respectively, the intervals from 0 to 1 hour, from 1 io 2 hours, and
from 2 to 4 hours after injection. Des-His-oxm and D-his-oxm also reduced food intake, These

variant compounds showed a more sustained action than native oxm.

Example 13: oxm derivatives
Groups of fasted mice were each injected with one of the following:
oxm2éex (SEQ ID NO: 26)
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Val Gin Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala (SEQ ID

NO: 7) Ala38-Ala39-oxm His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser

Lys Tyr Lou Asp Ser Arg Arg Ala GIn Asp Phe Val GIn Trp Lou Met Asn
wh¥obd/$s49@ Asn Arg Asn Asn lle Ala Ala Ala (SEQ ID NO: 48)vce2006/002155

oxm(ex27-33) His Ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu

Asp Ser Arg Arg Ala GIn Asp Phe Val Gin Trp Lou Lys Asn Gly Gly Pro

Ser Ser Asn Asn lle Ala (SEQ ID NO: 56) Arg27-oxm(ex27-33) His Ser

GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Asp Ser Arg Arg Ala Gin

Asp Phe Val GIn Trp Lou Arg Asn Gly Gly Pro Ser Ser Asn Asn lle Ala
D-EBE@BINO: 147) Thr29-oxm(ex27-33) His Ser Gin Gly Thr Phe Thr Ser

D.ﬁﬁtsérmﬁ@ryk_?@ ﬂéﬁérTth?B‘eP‘/ﬁRJ gﬁ&%@ﬁﬁ@rﬁﬁ:ﬁ% %%&%'bﬁﬁl\é@ %ﬁgAl]gr?he
S As r er a : e
Vatgr%gyu%a Sere a %%Ps?éorgg%r?ﬁ%{]%@l(?oqﬁr %I&%‘é;%]g??‘r%e 151& d%ées of
1400 or 300 nmol/kg. A further group was administered saline (control).
oxmt Em@aguIeddoot) intake for each group is shown in Figs. 38a to 38c for,
respectively, the intervals from O to 1 hour, from | to 2 hours and from 2 to
n. ,rlour%afjter injection. Fig. 38d shows cumulative data. The Arg27 and
I?fﬂlna’le amino acid changes reduce the effect of oxm(ex27- 33) on
D-Fooderitakelint ar Sim il Srayo Sindelaniino acidis GhsGiutidn¥ahArg Leu Phe
le@irigxend4} BExampleisioonruexily 33 pwith aming anig madificajions
Groups of fasted mice were each injected with one of the following: 74
WO 2006/134340 PCT/GB2006/002155 oxmleu His Ser Gin Gly Thr Phe
The B RFALE o1y AT E Ry e 9B SR AT d e R RS BHEORal
nm@i{ke T Ryrtioug g emGinBiscRiteBedit ¢ piAlsrAsnite A (G NO:
pudbksNeNSLrRXEnke¥B.7-33) His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser
Lys Tyr Leu Asp Ser Arg Arg Ala Gin Asp Phe Val Gin Trp Lou Lys Asn
Gly Gly Pro Asn Ser Asn Asn lle Ala (SEQ ID NO: 71) The compounds
Thivass uehinsierbePrensiorapnitshoraUpEist. Al At afeioseretizsoe. Mwol/kg.
intedvaful it 0godupwaERadrministere dradtine { eontahs Fheiqesasy rednndows

cudiake @{a%@%hi&[@«!ﬁié%éﬁ%g{‘Ji%@%%eﬁﬁﬁ‘&ﬂr?%%éﬁ{mﬁ??Q%%B’?%%htﬁe
o %%Q’?'Eg arlrll tol L}our, frordn 1 to 2 hours, from 2 to 4 hours, from 4 to 8
xrP‘ngou‘ré SR HORCEE SB R éﬁgf’tfﬂrj‘éﬂﬁ%‘i‘}. TR Ravaisigndodhsisnicid

congllinge reduces the effect of oxm(ex27-33) on food intake.

Example 14: comparison of oxm and acetyl oxm

Groups of fasted mice were each injected with one of the following;

Ouyntomodulin

Acetyloxyntomodulin

CH;-CO-NH-CRH-CO-Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg
Ala Gln Asp Phe Val Gln Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala {where R ig
the side group of His).

The compounds were administered by injection to groups of 9 to 10 mice at a dose of 1400

nmol/kg . A further group was administered saline (control).

The measured food intake for each group is shown in Figs. 22a to 22¢ for, respectively, the

intervals from O to 1 hour, from 1 to 2 hours, and from 2 to 4 hours after injection.
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Example 32: oxm(ex15-21) with amino acid modifications Groups of
fasted mice were each injected with one of the following: oxm(exI5-21)

His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gin Glu Ala
wéaloAdaskess Phe Val Gin Trp Len Met Asn Thr Lys Arg ASnpdEds0.b66b 155
lle Ala (SEQ ID NO: 15) GIni5-oxm(exI5-2I) His Ser Gin Gly Thr Phe Thr

Ser Asp Tyr Ser Lys Tyr Lou Gin Gin Glu Ala Val Arg Lou Phe Val Gin
Trp Len Met Asn Thr Lys Arg Asn Arg Asn Mn lle Ala (SEQ ID NO: 73)
GInl6-oxm(exI5-21) His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr
Leu Gin Gin Glu Ala Val Arg Leu Phe Val Gin Trp Len Met Asn Thr Lys
Tha datorshpwa ggtixEn s e wisc(SEQUBNGY e odaling-exmex IFER1 s Hisr Ser

ackaii@lynEyrRhadhsdes Asp Tyr Ser Lys Tyr Leu Gin Gin Glu Val Val Arg
Lea Phe Val Gin Trp Lea Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala

(SEQ ID NO: 40) 75 WO 2006/134340 PCT/GB2006/002155 Vail8,l1e
Ex38Ris A(SX 1 585! Sis Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr
Grpupa Gls@lmEiuvetalkhich Ajgpieé wilhes\dathGinidwimd:ou Met Asn Thr Lys
VaAASRAGASN Asn lle Ala (SEQ ID NO: 75) The compounds were

. ini injection t f mi tad f 30 I/kg. A
B e oG Banbne TE Gt i R Wl et RO v
Clygrpk dshyHarnmigs: Aoeis BodiSERIPStavely, the intervals

from 0 to | hour, from | to 2 hours, from 2 to 4 hours, from 4 to 8 hours and

AIOR:B 10,24 Rousg after injection. Fig.40f shows cumulative data. All
ulative food intake over S hours. Exam

mem gl@d re quﬁj cum %e 33:

oxm{ex st%’ VaFARSEron pY SPREtdA IS Slbhlirdera Wik sile

Gt ghbefoisiviag Thokis(&54 B A B s SemEn G SERMTPhEOTI® Ser Asp Tyr
Ser Lys Tyr Lou Glu Glu Glu Ala Val Arg Leu Phe Val Gin Tip Leu Met

r Arg Asn.Asn lle Ala (S ID NQ: 15) D-His
BT R B B L0
furper O PR PERIERICA R valR*Pou Phe Val Gin Trp Leu Met Asn Thr

Lys Arg Asn Arg Asn Asn lle Ala (SEQ ID NO: 76)
Th kAl AR OX ISPk sheip I3 hA3SFAR. Baklis Ala G iR G4y, Rlae Thr
inte‘?’v%[s’%%gx -(13-¥(§ ﬁ?ﬂ%%%z;ur){rtg glﬂogrg}thoGnll% %lh{ 'tér\tln?n\é%:l) @ﬁgulr_sea%dp fpo?n 81024

hours afier injection. A reduction in food intake from 0 to 4 hours is shown.

Example 16: oxm variants

Groups of fasted mice were each injected with one of the following:

Vall8-oxm(ex15-21)
His Ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Gly Val Val Arg Leu Phe Val
Gln Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn He Ala (SEQ IS NO: 40)

D-His1-Ala2-Vall8-oxm{ex15-21)
D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Val Val Arg Leu Phe

Val Gin Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Ile Ala (SEQ ID NO: 41)

The compounds were administered by injection to groups of mice at a dose of 30 nmolkg. A

further group was administered saline {control),

64



Val Gin Trp Lou Met Asn Tl r Lys Arg Asn Lys Asn Asn lle Ala Ala Ala
(SEQ ID NO: 77) Vail 8-oxm(ex15-21) His Ser Gin Gly Thr Phe Thr Ser
Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Val Val Arg Lou Phe Val GIn Trp

wieezhddessAan Thr Lys Arg Asn Arg Asn Asn lle Ala (SEQ ID NQ¢os002155
Vail8,Alal9-oxm(ex15-21) 76 WO 2006/134340 PCT/G82006/002155 HIS

per urn Lily 1nr Phe Thr Ser Asp Tyr Ser Lys 'lyr Leu Gin Glu Glu Val Ala
Arg Len Phe Val Gin Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn lle
Ala (SEQ ID NO: 75) The compounds were administered by injection to
groups of mice at a dose of 30 nmol/kg. A further group was administered
Theamereuredidiniakh énsedisnverlifobavintaRiesor e achigfoupsssheluritin
infrigss Adna0te #hcarfelraspeivalyi-dne diemels fomd@to.ddaeurs tiom 1
h&f%%fﬂ?ibﬁ@ctf&f?”h%%{%{?h@}%%ﬁn{{%ﬁ%{aé a,8 h,%H{;% 1a n(ljnf é)o i§ta S @a%'?}%‘gs

after injection. Fi shows cumulative data. All compounds reduce
PO R ST Hi0E i ARECoR Tk i BB RO YHb R BISTORHA
oxgltilityZ Example 34: oxm(exI5-24) variants Groups of fasted mice were
each injected with one of the following: oxm(ex15-24) His Ser Gin Gly Thr
EE{Phe Tp;' %{enrl @s}pﬂT%r Ser Lys Tyr Leu Glu Gin Glu Ala Val Arg Leu Phe lle
&Wﬂfip Lot Met R&h Thr Lys Arg Asn Arg Asn Asn lle Ala (SEQ ID NO:
Grgapp YaSERORIRT Q%Rs-24Y ieeebwidppel trnfovéehr Ser Asp Tyr Ser Lys
Tyr Lou Glu Gin Gin Val Val Arg Leu Phe lle Glu Trp Lou Met Asn Thr Lys
Al,gg'gd%%@%rgﬁ{npAsn Ilhe éla (AS\EQTID SNO:L68)TG1[118-8?(mc(5(Txlg-|24g;Hii,/ |
.Ser Gin r Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Gin Glu Glu Gin Va
Il TRt M ey SR ASh KR RS e
Vah{Bn(SEEriB&se0ly fikOreRen fexisupainHiis SefSEBMIBNCEKMEPhe Thr Ser
Asp Tyr Ser Lys Tyr Leu Glu Glu Gin Ala lle Arg Leu Phe lle Gin Trp Leu

ThMggﬁagxIM})ys Arg Asn Arg Asn Asn He Ala (SEQ ID NO: 70) The
.compounds were administered by injection to groups of mice at a dose of
Hisstrr otk K Thirihe PG rotho WS damimidtet darsSaireq donta Sir A
VapOROT 184340 PG IB1GRFR6He0%: 35n haelnshs3iatoNointake for each
group is shown in Figs. 42a to 42e for, respectively, the intervals from 0 to
L hour, from | to.2 hours, from 2 to 4 hours pom 4108 hoygg@andlfi;om 8

Tht ézompou were administered by mjection to groups of mice at 2 dose o nmol/kg. A
further group was administered saline (control}.

The measured food intake for each group is shown in Figs. 25a to 25¢ for, respectively, the
intervals from 0 to I hour, from 1 to 2 hours, and from 2 to 4 hours after injection. A reduction in
food intake from 0 to 1 hours is show with Arg27-oxm(ex27-33).

Example 18: oxm C-terminal extensions

Groups of fasted mice were each injected with one of the following:
oxm-Ala38
His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gin Asp Phe

Val Gin Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn He Ala Ala (SEQ ID NO: 44)

oxm-Ala3§,39
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24 hours after injection. All compounds showed bioactivity. In particular,
Vail8-oxm(exI5-24) and llel9-oxm(exI5-24) showed a similar reduction in
food intake in comparison to oxm(exlI5- 24) over 4 hours. Example 35:
wouliglessubstitutions Groups of fasted mice were each injegleg Mt RRG2 155
of the following: D-His 1,Ala2-oxm(ex15-24,27-33) (identified as "combi"”
in figures) D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Gin
Glu Glu Ala Val Arg Lou Phe lle Glu Trp Leu Lys Mn Gly Gly Pro Ser Ser
Asn Asn lle Ala (SEQ ID NO: 51) D-Hi s I,Ala2,GIn 15, GIn16,G1n17, V
AP TT e KrgPo el B 5%, Preb Giho% (Y83 S ARTHE A A 430D
VeldIsTasley M8 V\(u Shtitistles Axple stibsAdn Higihes)Ddd{SBUAIGIOGHy Thr
Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Gin Gin Gin Val lle Arg lle Phe lle
oxZINHPLou Lys Asn Gly Gly Pro Ser Lys Asn Asn lle Ala Ala Ala (SEQ ID
NO: 79) The compounds were administered by injection to groups of mice
Hispy G ofadhambliy.Aer Rirfergrdup ivad sdiridisdred Bafilsehsp Phe
Vi{ddnfral).sThécmeadtrégsfaadintake der acie graup: s shawalinkBEigE@Ba
Ndoasg3e for, respectively, the intervals from 0 to 1 hour, from 1 to 2 hours,
from 2 to 4 hours, from 4 to 8 hours and from 8 to 24 hours after injection.
Both compounds showed a potent and prolonged reduction in food
OX’i’i‘ﬂTdﬁé?"él@é?nple 36: multiple substitutions Groups of fasted mice were
Hieteldinjgiptest Wit Tonseohipekotlowingy: Detrissp Ser Arg Arg Ala Gln Asp Phe

VA Ol YERRARIBAIRI LA QS RIS IR 5 008 6in Gy

Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu G Leu
Phe Val Gin Trp Lou Lys Asn Gly Gly Pro Set Lys Asn Asn lle Ala Ala Ala
The gem@mETs W3R QlrdoyteRdHisinkiaR ty $8 8 o380 et 3%lex (Bl 5:23/27 - 33)

Puf@\MOUACREL L34 3ARRETAGSRANG/ 082 IRBpd:ridtisoAla MM or File |
IT Ser Asp Tyr Ser Lys | yr Leu Glu Glu Gin Ala Val Arg Leu Phe lie Gin

Trp Lou Lys Asn Gly Gly Pro Ser Lys Asn Asn lle Ala Ala Ala (SEQ ID NO:
Theqapad B s der frsherqupin e Erda g Afada dhed groupsivhinice at a
intefesselioh( mniditkg . fourther? resdswene adminisiesethavdthnpaiive pxm
aﬁfﬁaﬁ&aﬁliﬂgf)a@&@agralﬂxﬁgama?]@y%§0@}egﬁc%@%@f4&@ﬂt i %Q%c)fra-rnﬁ Q‘?ﬁt‘&}ﬂsﬁ%d

ood.intake for each.gr is. shown in Figs. 44a to 44e for, respectively,
s DS g RS A AP0 AHOAR RO 4

to 8 hours and from 8 to 24 hours after injection. Both compounds
showed biological activity that was more potent and prolonged than
ExDRHYE ¥ W ther oxm C-terminal extensions
Groups of fasted mice were each injected with one of the following:

oxm-Ala3g,39

His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gln Asp Phe
Val Gin Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Ile Ala Ala Ala (SEQ ID NO: 48)
oxm-Ala38,39,Lysd0

His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gln Asp Phe

Val Gln Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala Ala Ala Lys (SEQ ID NO: 49)

oxm-Ala3g,39, Tyrd0
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Example 37: multiple substitutions Groups of fasted mice were each

injected with one of the following: D-His
1,Ala2,Lys33,Ala38,Ala39-oxm(ex15-23,27-33) D-His Ala Gin Gly Thr

wioheokhsfar Asp Tyr Ser Lys Tyr Leu Gin Glu Gin Ala Val Asg+esRheodiess
Gin Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn lle Ala Ala Ala (SEQ ID
NO: 81) D-His I,Ala2,GIn16,Val18,A1a38,A1a39-oxm(ex|5-23,27-33)
D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gin Gin
Val Val Arg Len Phe lle Gin Trp Lou Lys Asn Gly Gly Pro Ser Ser Asn
NS P AL ST SRS NO LY DRI Arad e Ave afa Glneo Phe
Vg 338LA1 ME0AeN Btk Br2 3,2 7A 8D AHis A lal Gims Gly T SHeer T NOSEr)
Asp Tyr Ser Lys Tyr Leu Gin Gin Glu Val lle Arg Leu Phe lle Gin Trp Leu

! rI ro. er, As $n lle %I Ala Ala (S ID NO : 83)

T D S e B s 0 smtly
Futen %“%Pé*(?ﬁ% @WW?%T@% F%é%‘%@ﬁlwr’@é} wslmyiqgemotzlu Gin Gin
Val lle Arg Leu Phe Lou Gin Trp Leu Lys Asn Gly Giy Pro Ser Ser Asn

Th@\ﬁx@akhﬁ@ﬁ\@dﬁ'ﬁlté@f@é@x IRNQ 8¢} mggozr?ﬁg@%g %yv%gge@f#mw 'f%tefed

mt 'i:‘ rg]g%q ?I%rouips o{] t&ce at a dose o or 100 mnol/
Further grotin was &mini8tePRErvitisaline FeBhtisIS: 7 fre %50%/&@41%40
aﬁ?"@W@&%?@G@MG@&B@GW@M@@E&M%éﬁdsmttask@trﬁyré@l@ppwsmqodgrmsh3

therpfifiol/Kigisi skiavey drHgsl idai@nd for each group given 100 nmol/kg is is
shown in Fig. 46. Figs. 45a and 46b to Figs. 45e and 46e show,
resijpectlve the intervals from O to 1 hour, from 1 to 2 hours, from 2 to 4

Exﬁm 24 61t thAa IRt ensmbHBNE %18 24 hours after injection. All
Grewaidistrdsnitsoveestatirédenttibmitindiead tretédtiewinger 8 hours. Example 38:
multiple substitutions medium dose Groups of fasted mice were each

p-ifiediad with oneof hsgg%fwmg

D-Hisl,Ala2, 533 a39-oxm(ex15-23,27-33) D-His Ala GIn Gly

D-Hi§ ﬁﬁ%ﬁ% HPAS B SIS TS ST YTERT GlEHEMIA N ek LeuPhe

Ile PhdlrHé @iy Tl @iy GysPASTGlY Gly RiaiSenlysimmasiziie Ala Ala Ala
(SEQ ID NO 81) D-His 1,Ala2,GIn 16, Val |

GSA 7-33) D-His Ala Gin Gly Thr Phe Thr Ser
D ]%Sl Ta§ %So%gﬁé él EJ in Val Val Arg Leu Phe lle Gin Tip Lou
D-Hs ify AM d lséﬁls‘@p RerSadya By plauAt Sfa (SEQeTHNG: B2)Phe

lle Gt [,A1A25Qkn X8y \Gal 180l kel A3 AlR30mxkexEE3 32433 P-His
Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gin Glu Val lie

Leu he lle GIn T Lou Lys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala
T Eg%e HNE s P AL B P10 &) S8 0.5, 1 or 2 ninol/k

F WT@L@“G% 3B pnARS:btiTeic 5 P3, PiR-88)sured food intake for each group is

shown in Figs. 28a to 28e for, respectively, the intervals from 0 to | hour, from 1 to 2 hours, from
2104, from 4 to 8, and from & to 24 hours afler injection.
The C-terminal extension appears 10 reduce the initial potency, but prolong the effect of the

peptide.

Example 21: Additional carboxyterminal extensions

Groups of fasted mice were each injected with one of the following:

oxm{ex15-23ex27-33)-Ala38,39
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D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Gin Gin Glu
Val lie Arg Leu Phe Leu Gin Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn
Asn lle Ala Ala Ala (SEQ ID NO : 84) The compounds were administered
way anjeckisroto groups of mice at a dose of 50 nmol/kg. A futhergimegroc2iss
was administered with saline (control) and exendin 4 (comparator). The
measured food intake for each group is shown in Figs. 47a to 47e for,
respectively, the intervals from O to 1 hour, from 1 to 2 hours, from 2 to 4
HlQo,‘,H.rksjh}fruc_)lrfn_i4rton§,Lhou’rs ano_ll_from 8 to 24 hours after injection. Fig. 47f
LRows clmuiative dats” AP IHHS Feau Sy SuHN AR X ko bttt ARe e
GlEferhpid- g0t erfautSlsFrySsSune sl diapdetie 6XBQ 81 210giBs so WO
2006/134340 PCT/GB2006/002155 groups or tastea mice were eacn

.. t@_ . NE. C i . .
Bt n Rkﬁ}%é%%%%?&%sﬁ@oxm(exl&%,27-33) D-His Ala Gin

H'D'Hi%lﬁA 2.Lys33 _
I BhdTTRPSEY RS R PaSPLyS T Es e fiehie dla Yauush st Be
Glrhe WalLGiAsTIg 61y PysSasteGlyn@in Pra I8 did ik Mo AistLile(24Q AavAla
54Lys (SEQ ID NO: 85) D-His I,Ala2,Ala38,Ala39,Lys40-oxm(exI5-23,27-33)
D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Gin Gin Gin
Ala Val Arg Lou Pile lle Gin Tip Lou Lys Mn Gly Gly Pro Ser Ser Asn Asn
R AL RIS (BB DuRRe By 2mpauigoy!
His Sa1 62 (G5 385 Rlw3By/Atal9 Gxni@ X 23; 27+ 83) OhHisuAlR GinAly.bhmPhe
Gl hip S8 AS VG Sy Ty dePu GGl Gl AlaYal Asg b y.@g%o]lhgﬁg

ID-\%} Ls(#. Lys Asn Gly Gly Pro Ser Lys Asn Asn lle Ala Ala Ala
: 81) The compounds were administered by injection to groups of mice at

a dose of 3 nmol/kg. A further group was administered with saline
Thécontral)dThemensitedfophintakedornaacT SraLR dssshawmib: igs-H8ee.

Fmt@eflgz%\r&rw@?@%ﬁﬂ%@%ﬁ@%m&%ﬁ%@lﬁpgx%g}goo;%a%in%% from Ito 2 hours,

p
from 2 to 4 hours, from 4 to 8 hours and from 8 to %Ifﬁou'rs after injection.
Fig. 48f shows cumulative data. All compounds showed reduced

TheugseHedeotbodinfakechvithuhis fixesenSizo by s4Bifoparticwiaeshowing a

inthencfigiab aﬁem@,rrrdm;g@\ﬁ Wéﬁafs,?@&iﬂ itMo EX%?&RJ SA0alaliRIe o 24 hours

; io ted mice were e injected with one of the

aﬁ?ﬁ%&%%ﬁ%ﬁﬁﬁ%ﬁa& I,’Ni%%&\éc\)lgor% X (ﬁ‘%@}egﬁ é)-l i$" Ala Gin
Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Glu Glu Glu Ala Val Arg Lou
Exipipde 5 Gin pakou Lys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala Ala Ala

Grl SR et i8R el AlB 23] U ARG AIRRR;0Xm(exI5-23,27-33)
D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Set Lys Tyr Lou Gin Glu Glu

Ala Val Arg Lou Phe
oxm(ex27-33)

His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gln Asp Phe
Val Gl Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn Ile Ala (SEQ IDNO: 56)

oxm{ex27-30)
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gin Asp Phe
Val Gln Trp Leu Lys Asn Gly Gly Arg Asn Arg Asn Asn Ile Ala (SEQ ID NO: 57)

oxm(ex27-31)

His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gin Asp Phe
Val Gin Trp Leu Lys Asn Gly Gly Pro Asn Arg Asn Asn Ile Ala (SEQ ID NO: 58)
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lle Gin Trp Lou Lys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala Ala Ala (SEQ
ID NO : 87) 81 WO 2006/134340 PCT/GB2006/002155 D-His 1,
Ser2,Asp3,Ala3 S, Ala3 9-oxm(exl 5-23,27-33) D-His Ser Asp Gly Thr
wRheokhi5es Asp Tyr Ser Lys Tyr Leu Glu Glu Giu Ala Val Apg-Le Rheedi§ss
Gin Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala Ala Ala (SEQ ID
NO : 88) Ala2,Asp3,Ala38,A1la39-oxm(ex15-23,27-33) His Ala Asp Gly
Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Gin Giu Glu Ala Val Arg Leu
Phe lle Gin Trp Lou Lys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala Ala Ala
(SEQ ID NO : 89) Giy2, Glu3, Al a3 8,A1 a3 8-oxm(ex | 5-23, 27-3 3)
TR celip GhGier Gigniltistdveb T njeSan Aspohys Setideys dgust 616 @inblitdsIu
PR \R) A e O R s G TiEP Qi LR AS B Sl Gl REgy Ser Ser Asn
Asn lle Ala Ala Ala (SEQ ID NO : 149) The compounds were administered
by injection to groups of mice at a dose of 7 nmol/kg. A further group was
The menpead rers Winkeshrpret esna éFhrmtinfizisiiet fdodomestectyeludbh
ingrolpfisshawman-Figs Yoa towdfien 7espectively, thed intersals irpm- to
b QL EOM L8R ANRUIRERT &2 A0S EAM.A,IRENAUS. F0m £.10.8
hours and from 8 to 24 hours after injection. Fig. 49g shows cumulative
data. All compounds showed a reduction in food intake. Example 41:
Exemit3] 488 vgalsstitutions Groups of fasted mice were each injected with
Grone of thedallewiag: «danilisdAladdtad Bl IaRdaxm(exl 5-23,27-33)
D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lau Glu Gin Gin
Ala Val Arg Leu Phe lie Gin Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn
XREK R Nla Ala Ala (SEQ ID NO : 86) Tyr |, Ala2, G 1u 3, Al a3 8,Al a3 9)
Hipien(@nAIs TR R 718 3) Aspr i@y Clyr Thr Bh &t SehABpAFy LStk s
G yrples Gl GinrGinydlaMalAg hey Rh el GRdHR k6Usbys Asn Gly Gly
Pro Ser Ser Asn Asn lle Ala Ala Ala (SEQ ID NO : 91) D-His
[,Ala2,G1n3,Asn9,Ala38,A1la39-oxm(ex|5-23,27-33) D-His Ala Gin Gly Thr
oxBlEHRASer Asn Tyr Ser Lys Tyr Leu Glu Giu Glu Ala Val Arg Leu Phe lle
HiGier Gip e ThryPh/Bn Ghaqly P eerSer Ber AsAsAstiEMa Ala Mg (SER 12
o122 MO R0B A0 RGTIGEANNGID Dt
1,Ala2,G1lu3,G1lu24,A1a38,A1la39-oxm(ex|5-23,27-33) D-His Ala Glu Gly
Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu
oxpl§E HEGin Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala Ala Ala
Hiq S& QUi Oht BI3) Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gl Asp Phe

vaRsHighYaRIGlUGHY &4 ARPRe L1 288 ARk QU tANE3ea ! 33)

oxm{ex28-32)
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gln Asp Phe
Val Gln Trp Leu Met Asn Gly Gly Pro Ser Arg Asn Asn Ile Ala (SEQ ID NO: 62}

The compounds were administered by injection to groups of mice at doses of 30 or 300 nmol/kg,

A further group was administered saline (control).

The measured food intake for each group is shown in Figs. 31a to 31e for, respectively, the
intervals from O to I hour, from 1 to 2 hours, from 2 to 4, from 4 to 8, and from 8 1o 24 hours
after injection, Figs. 31f and 31g show cumulative data. All compounds resulted in reduced

cumulative food intake at at least some time points.
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D-His Ala Glu Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu
Ala Val Arg Leu Phe lle Glu Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn
Asp lle Ala Ala Ala (SEQ ID NO : 94) The compounds were administered
whynjeciigmto groups of mice at a dose of 7 mnol/kg. A further el s ss
administered with saline (control). The measured food intake for each
group is shown in Figs. 50a to 50f for, respectively, the intervals from 0O to
I hour, from | to 2 hours, from 2 to 4 hours, from 4 to 6 hours, from 6 to 8
hours and from 8 to 24 hours after injection. Fig. 50g shows cumulative
data. All compounds showed a reduction in food intake. Example 42:
Exunible2tesiduentizets3 substitutions Groups of fasted mice were each
Gifjgcieshidthnepe et thenfHRWINGH one of the following;
D-Hisl,Ala2,Ala38,A1a39-oxm(ex15-23,27-33) D-His Ala Gin Gly Thr Phe
Thr Ser Asp Tyr Ser Lys Tyr Lea Glu Glu Glu Ala Val Arg Lou Phe lle Gin
OXREEBErLys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala Ala Ala (SEQ ID NO
His 86 Hig TAIBR; Clu3sAda38A1a38-Dyanée sy 23 2733} Br-isnAlg Sel

VAl Fhp Phe ThESeiAGR P salhxs. [Wh kea B R8.Alg Val Arg Leu
Phe lle Gin Trp Lou Lys Asn Gly Gly Pro Ser Ser Asn Asn lleé Ala Ala Ala

(SEQ ID NO : 87) D-His
oXP{RIADI®IU3,G1u24,A1a38,A1a39-0xm(ex|5-23,27-33) D-His Ala Gin Gly
Hid $ur BPheGThTIBehd P JeyuSerskper Ly Tl inp G Ala MalaW g 48
vePos Mp Gl Loy ﬁm@%@s@y&m&{& ﬁgkéggégfbfw g Ala Ala Ala

(SEQ ID NO : 93) D-His 1,Ser2,Asp3,Ala38,Ala xm(ex15-23,27-33)
83 WO 2006/134340 PCT/GB2006/002155 t)-His Jer Asp lily I nr Yne
The sangeimdsiiete phSpisted Wyritiesticdlte brums kf Alee Wad dasg df8Q0Fire e Gin
furlep deBdp bayis ﬁ%%@éﬁﬁg@&@@@ﬂ Asn Asn lle Ala Ala Ala (SEQ ID NO
: 88) The compounds were administered by injection to groups of mice at
a dose of 5 nmoi/kg. Further groups were administered with exendin 4
Thecpiyrsrdons igikeimacchsrrais shon indigu el tiord fraredeiveschcgroup
intisvaldwn frididgens frantd b2 fidor, fespretiydymthe inietvals: famOtark
2B ECTRRAMA QoA RRMES r{QN 2R AR WS fAM 4 1918.H0MES {tR, B0 8

hours and from 8 to 24 hours after injection. Figs. 51g and 51h show

cumulative data. All compounds showed a reduction in food intake, in
Exapple’Sages t4idaaivity is more prolonged than that of exendin 4.
Grixaniiecd idoservespofisasiGrouns affasigs.mice were each injected

with one of the following: oxm His Ser Gin Gly Thr Phe Thr Ser Asp Tyr
Serllsyz%)'l'yr Lou Asp Ser Arg Arg Ala Gin Asp Phe

oxm(ex
His Ser Gln Gy Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe Ile
Gin Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Ile Ala (SEQ ID NO: 63)

oxm{ex15-24)
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe [le

Glu Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Ile Ala (SEQ ID NO: 59)

The compounds were administered by injection to groups of mice at 2 dose of 30 nmol/kg, A

further group was administered saline (control),

70



Val Gin Trp Lou Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala (SEQ ID
NO: 7) D-His-Ala2-oxm D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser
Lys Tyr Leu Asp Ser Arg Arg Ala Gin Asp Phe Val Gin Trp Leu Met Asn

wihioby$:49@ Asn Arg Asn Asn lle Ala (SEQ ID NO: 95) The ¢efeaundsioriss
were administered by injection to groups of mice at various doses (stated
in nmol/kg in Fig. 52). A further group was administered with saline
(control). The measured food intake for each group is shown in Figs. 52a
to 52d for, respectively, the intervals from 0 to 1 hour, from | to 2 hours,
Y SRS BHOORE AT FOhE MBI S R8T 8 L P ih R T IHIRSHARRR {Bxm
intyeRsShowiiad bamfore etfethivesttiam dxm, Fhe mirtmiveilecivendase of
aﬁ@ixﬁﬂ&f&dﬁﬁtg@?@@ﬂ&@@ﬁmmé@lx3&)@1'&9&%@&9@")@&&&?&}&9%@8% to 4
ho”}]}?‘%?% %ﬁé%’e/? ,brbth&% flrslj[ thqa L 56003 alrgg!}/ 9 D-His-Ala2-Oxm prowcFed a
similar reduction in-food INtake a8 nativa oxhi at the higher dose of 1400
nmol/kg. 84 WO 2006/134340 PCT/GB2006/002135 Example 44: added
Exgidg clfaingnGnd 8pg)ofita siegemidaoncienedalicitianted with one of the

ariofovingzdlye3eRexadaraneate: oxitentified as "Lys30" in figures)
His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Asp Ser Arg Arg

Ala Gin Asp Phe Val Gin Trp Leu Met Asn Thr Lys-hexadecanoate Arg
oxp&ER ArdIAsn Asn lle Ala (SEQ ID NO: 97) Lys33-hexadecanoate-oxm
Hi(iete dtified) aarbysBR St Agres3drisSer CGinNGRNGIR A, ThY S81 ASPd N
G D X AR LRUASHS6E ALY ALGAIAZ AT ERS /LI TP Leu Met

Asn Thr Lys Arg Asn Lys-hexadecanoate Asn'A EQ ID NO:
98) The compounds were administered by injection to groups of mice at
Alajireséeniosed (stated in nmol/kg in Fig. 53). Further groups were
Hi?ﬁmﬂm_ s%gjéedr\mﬁmmt(mmga_ ﬁéqrg&_@yga!msu(@m%gm H}g@%&ﬂi‘ﬁgne
anfe9ghiniake for en roup is shown jn for, respectively,
therg%ntervaé ﬁorﬁcfgf’tgoA gr%osﬁr/? ‘from fl‘ 0 g%?%ﬁé%#%ﬁn@tg ‘Q hours, from 4
to 8 hours and from 8 to 24 hours after injection. Fig. 53f shows
Vaigamaétié-ghta. Side chain addition did not appreciably reduce the

HisGRMRRUNSPinaely iy Example ;fgéi"ﬂ?ﬁi@lit@}d &ld %ﬁ%%@!’&egi’he Val

al J%St‘i% rmcteAvSvne{%iac@ I[nj‘gscntig it f{hel f‘oﬂ?wgrﬁ% Ilﬁ;ﬁB_?,-galml oyl-0Xm
(|cf8nt|?|ecfas palm33™{A igLirdeysn Asn te a( ©: 68)

The compounds were administered by injection to groups of mice at a dose of 100 nmol/kg.

Further groups were administered exendin 4 (comparison) or saline (control), The Ala19 and

Val23 modifications result in a sequence that is closer to the oxm sequence prior to modification.
The measured food intake for each group is shown in Figs. 344 to 34c for, respectively, the
intervals from 0 to 1 hour, from ! to 2 hours and from 2 to 4 hours after injection. Fig, 34d shows
cumulative data. All compounds reduced food intake at at least some time points. The single

amino acid modifications resulted in a reduction in activity.

Example 27: oxm(ex15-24) with single amino acid modifications

Groups of fasted mice were each injected with one of the following:

oxm{exis-24)
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His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Sor Arg Arg
Ala Gin Asp Phe Val Gin Trp Lou Met Asn Thr Lys Arg Asn Lys-palmitoyi
Asn Asn lle Ala (SEQ ID NO: 99) The compound was administered by

vnjestiondngroups of mice at various doses (stated in NMOigkG 1 alGhs R 155
Further groups were administered with oxm (comparison) or saline
(control). 85 WO 2006/134340 PCT/GB2006/002155 Inc measured food
intaKe for each group is shown in mtgs. 54a to 54e for, respectively, the
intervals from O to | hour, from | to 2 hours, from 2 to 4 hours, from 4 to 8

TRBUrSANY fHORYE (" 28 RIS ATt HRBEHGH G B A KoL ara tiRatine e

Glgdra Lenkigidendhailvaddition profonged thala@iiyrofithegnalogues into
the 1-2 hour period. Example 46: palmitoyl side chain Groups of fasted

AS@LEQXYI\,‘/E% ;g@h injected with one of the following:

D-His s33-palmitoyl-oxrn(exI5-21) (identified as "combipalm33" in
Hifigeiree) B %\1%£4ﬁwi’rﬁff PridsrfySerAdp FiyiChepleymeLen Katlle
AsGTupGhy Mka Asal Thrd-LetrAsp: RpeMalstir Arpkpg MetdAss)Thr Lys Arg

Asn Lys-palmitoyl Asn Asn lle Ala (SEQ ID NO: 100)

Lys33-palmitgyl-oxm (identified as "palm33" in figures) His Ser Gin Gly
Af‘%ﬁ%ﬁg@ﬁy%%}ér Asp Tyr Ser Lys Tyr Lou Asp Set Arg Arg Ala GIn Asp
Hipte Cpdfio i ipeldn Ioretsader Py S wiephSh IG)s 4oaliiitoil AsrLASPhHEe
GllTap(G Q4D MAHhAOR) A ZhescampeuRasIvele @imimsieres)by injection to

groups of mice at various doses (stated in nmol/kg in Fig. 55). A further

roup was_administered with saline (control). The measured food intake
Ly%o ’E’é(f‘?xé?é?[fﬂ is shown in Figs. 55a to 55e for, respectively, the intervals
Hifen {3t 011 Tho Bhe flonsetd @ Fipuis, frefy 2 to GlhGuus]lfraim Yatd B heupsedhd

GHroMISd 0104 RS afterl %Qi'@msﬁhgsxﬁ@fﬁﬁ?wa%e data. Side
chain addition did not appreciably reduce the compound's bioactivity. Side

chain addition prolonged the reduction of food intake in the 4 to 8 hour
The FRERSBRE AT ESAHH{NE AT BTN Sigeer afGrotipdast pAsMcmeidewere
furbaichanjectediwitiiionéseithedolidying: Lys33-palmitoyl-oxm (identified as

"palm33" in figures) His Ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr

Lou A Ala GIn Asp Phe Val Gin Trp Lou Met Asn Thr L
T R B B R B TR BBy s T
m‘%’-ﬁfi&%&é@dx?ﬁ%éﬁsﬁz 150 yésapanmitoyld(wertifiddres 2dofibipabfi@3” in
injdigore8)86MWIM2006/13M3 40P GTl/EB20084082:E&bf0d intake, but oxm(ex15-

24) was the most effective,

Example 28: oxmy(ex15-24) with amino acid medifications

Groups of fasted mice were each injected with one of the following:

Val23-oxm(ex!5-24)
His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe Val
Glu Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Ile Ala (SEQ ID NO: 146)

Alal8,Val23-oxm(ex]5-24)

His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Ala Arg Leu Phe Val
Glu Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Ile Ala (SEQ ID NO: 38)
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U-His Ala Uln Uly Thr The T1ir Ser Asp Tyr Ser Lys lyr Lou Ulu Ulu Ulu
Ala Val Arg Lou the Val Gin Trp Lou Met Asn Thr Lys Arg Asn
Lys-palmitoyl Asn Asn lle Ala (SEQ ID NO: 100) D-His,Ala2,Val
w8-men(exlb-21)Lys33-palmitoyl (identified as "Vail 8combigaiadazdbk o155
figures) D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Gin
Glu Gin Val Val Arg Lou Phe Val Gin Trp Lou Met Asn Thr Lys Arg Asn
Lys-palmitoyl Asn Asn lle Ala (SEQ ID NO: 10I) The compounds were
~administered by injection to groups of mice at various doses (stated in
IS BIRE BFG SEYRRRE S0P WS Ha M St e RAISE @ eebhtrol).
Funthgs ervapsviveddoddsinkieifor eactrgroujds) sheliiftdaigs). 56a to 56d for,
respectively, the intervals from 0 to | hour, from 1 to 2 hours, from 2 to 4
r to 8 hours after injection.. FEig. 56e shows cumulative data.
Th%ﬂ‘%gg%%%%(ﬁdgt %130\3\;5 c?e%%ucpeds?gg fﬁ%al%éa%aé ?e%s SO i 1Zp%ints.
intpeyeads feepn O4R & opr- RSt ioe FORTIE ot SRR Bomsbisdrhreraxpd finmchie
24 heimgptleeingative. JBpiti despouiddifféredtcdashagesfdoijatakda to 57e show
food intake for, respectively, the internals from 0 to 1 hours, from 1 to 2
EXhou szg_ro;{n ti)sff24 ou,%'j%, from4to 8 Q,ours, and from 8 to 24 hours. Fig.
AP SHoWS BUuTAtYE data Eaasd Sre =ity side chain on Lys40
Greyps Opestrmrasiesiarsehihine efék fllawing of the following:
D-Hisl,Ala2,Lys33,Ala38,Ala39,Lys40-oxm(ex|5-23)(ex27-33) D-His Ala
oxfRE @Ry hr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Glu Glu Glu Ala Val Arg
HisSE @;‘Eig 'gg};geg@ SgasTrSa ST G Gl i Al VAl Mg Fou P Tl
GhoTr syt AspsHB ala 88 ATase; ys 40u| Berdy K@ XIB-23) (ex27-33)
D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Glu Gin Glu
Vaﬁ@m&@ﬁ?u Phe lle Gin Trp Lou Lys Asn Gly Gly Pro Ser ITys _Asn
.Asn He Ala Ala Ala Lys-lauroyl (SEQ ID NO : 105) Lauroyl derivative was
HisSeriRin DB G4 1T 0 S RINB Y LAR AR Glion Mab O e G eunhe Te
GINROk4t et fisa Mrolymérémadary pan Salifel il IEBAMN@ 54V O
2006/134340 PCT/GB2006/002155 The compounds were administered

Gln%ﬂg}%@ zt% groups of mice at various doses (stated in nmol/kg in Fig.
58) urt ergro%%was administered with saline (control). The measured

HisS& PR WP esabR §rott EysReirimElss GestoEaEloN deupbetiVahlc

Glutfiep intevicals:fromiGdch i houn fram Aton2 hayssfioma:ted hours, 4 to 8
hours, and from 8 to 24 hours after injection. All compounds showed
Iielggxlilg egl 00 intake. Example 49: Palmitoyl side chain on Lys 33 or Lys40
rou(ges of"%a ted mice were each injected with one of the following:
Hm&?‘fﬁ:“ﬂ)@3§1§£ﬂ?ﬁ if(ljyﬁar Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Ile Arg Leu Phe Ile

Glu Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Ie Ala (SEQ ID NO: 70)

The compounds were administered by injection to groups of mice at a dose of 30 nmol/kg. A

further group was administered saline (control).

The measured food intake for each group is shown in Figs. 37a to 37e for, respectivety, the
intervals from 0 to 1 hour, from 1 to 2 hours, from 2 to0 4 hours, from 4 to 8 hours, and from 8 to
24 hours after injection. Fig. 37f shows cumulative data. All compounds reduced cumulative

food intake.
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His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Asp Ser Arg Arg
Ala Gin Asp Phe Val Gin Trp Leu Met Asn Thr Lys Arg Asn Lys-palmitoyl
Asn Asn lie Ala (SEQ ID NO: 99) D-His
walaRdas3arpalmitoyl-oxm(exl5-21) D-His Ala Gin Gly Thr Pherihfeffoa2155
Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe Val Gin Trp
Leu Met Asn Thr Lys Arg Asn Lys-palmitoyl Asn Asn lle Ala (SEQ ID NO :
100) D-His 1,Ala2,Lys33-palmitoyl,Ala38,39-oxm(exI5-23)(ex27-33) D-His
Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Gin Glu Glu Ala Val
gl %%‘eﬁé’@ﬁ% 8 PRY L NERERERF Pro Ser Lys-palmitoyl Asn
Gx;q@ﬁ ﬁﬂqﬁ\q@ WMQ“(@}E@WW“M@@W the following:
D-Hisl,Ala2,Lys33,A1a38,39,Lys40-palmitoyl-oxm(exI5-23)(ex27-33)
)Q{His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Gin Gin Glu
Val Arg Leu Phe lle Gin Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn
Hfixé?{ fi& Big M A Ereatphie i S xﬂ'emé‘sp 04)'F he2ddniHBinaghe
VahgieTaplbeinidtered By injeétipAsto/gedup of inisek BRQIDNOI0es (stated in
nmol/kg in Fig.59). A further group was administered with saline (control).
Alaﬁemrg%isured food intake for each group is shown in Figs. 59a to 59e for,
respectlve the intervals from 0 to 1 hour, from 1 to 2 hours, from 2 to 4
Hip B'iirgi“ﬂéiéhh%‘tﬁg?’a% Ao o i BB WO 908G /A Ba4e0ha Gln Asp Phe
VAPCIH F1BR006/862ThS yacussikitard mectonld gDy SUaEEQUDNtie
data. All compounds snowea reoucea cumulative food intake. Palmitoyl
g %?g\g?s show prolonged activity. Example 50: comparison between
iitoy! and lauroyl side chains Groups of fasted mice were each
Hlﬁﬁ@‘g@@ﬁ%fﬁhﬁﬂl@ ahttferfofiowinter DsHig Leu Asp Ser Arg Arg Ala Gln Asp Phe
Val (Ad @, Lys B3 paliitp g Ate38sx0xa (axl i 23) (@rH3B)dDsklis Ala Gin
Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Gin Gin Glu Ala Val Arg Leu
Phe lie Gin Trp Leu Lys Asn Gly Gly Pro Ser Lys-palmitoyl Asn Asn lle
AMEERRRHEEQ ID NO : 103)
High [sh AT N8 8 18 S dry'shOFia Seoiokmiex Bs Sy ex 2 2:33) aBiklisAbasGin
VaGilyn TS Bheubisseny/ SR FyrsSetekxs: [\ ke U Bigrelib . AlayVal Arg Leu
Phe lle Gin Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala Ala Ala
s-lauro SEQ ID NO : 105)
Théél'—?@ﬁﬁﬂ‘g% Ria38,39,Lys40-palmitoyl-oxin(exI5-23)(ex27-33) D-His Ala
HiGim GhyCThTiP Bee Thr SenAshyl §er Ser Ty S ik dpeSar@Ghg SnAGIGIALsYPikArg

val-6i PR e B Ind Ry Ay s sn Gl GlVIRTOISESES AN AN lle Ala Ala
Ala Lys-palmitoyl (SEQ ID NO : 106)

The compounds were administered by injection to groups of mice at doses of 1400 or 300

nmol/kg. A further group was administered saline (control).

The measured food intake for each group is shown in Figs. 38a to 38¢ for, respectively, the
intervals from 0 to 1 hour, from 1 to 2 hours and from 2 1o 4 hours after injection. Fig. 38d shows
cumulative data. The Arg27 and thr29 single amino acid changes reduce the effect of oxm(ex27-

33) on food intake in a similar way to single amino acid substitutions in oxim{ex]5-24)

Example 31: oxm(ex27-33) with amino acid modifications

Groups of fasted mice were each injecied with one of the following:
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The compounds were administered by injection to groups of mice at
100nmol/kg. A further group was administered with saline (control). The
measured food intake for each group is shown in Figs. 60a to 60e for,
wespactdsedy, the intervals from 0 to 1 hour, from | to 2 hourscfram2ikedz155
hours, 4 to 8 hours, and from 8 to 24 hours after injection. Fig.60f shows
cumulative data. All compounds showed reduced cumulative food intake.
The Lys40 derivatives are more potent than the Lys33 derivatives.
%@ltoyl derivatives appear more potent at the earlier time points with
auro [ derivatives showmg reater potency at the 4 to 8 hour time period.
H@&ﬁ HQ g TheBha pieSsrateanty Evdupd Bilmisten Thiduavuee’ e tyelhsd
Vahith Orpd.ef thye Aol Giyiddy PEOSY S:2006Y1BU34 0 RET/BGBROB6J002155
niajo nLa~y uiudu,uiugl,Lys42-oxmlexto-Zs/{,ext,r-i)) His Ser Gin Gly Thr
e Th ASP Tyr Set Lys Tyr Leu Glu Glu Gin Ala Val Arg Leu Phe lle
&’anFm s Asn Gly Gly Pro Ser Ser Asn Asn lle Ala Ala Ala Glu Glu
Hufjg" @E@wﬁq\f@eﬂ‘@y?m Asp Tyr Ser Liys Tyr Leu Asp Ser Arg Arg Ala Gln Asp Phe
VaAGa3BpAta R9slamdfl ¢4kt ysd 2«0 xen(exSH28)4ex2F B3)cHis Ser Gin Gly
Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lea Glu Glu Glu Ala Val Arg Lou
Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala Ala Ala
ThEﬁ%“tpﬁgﬁ@g?@é@q@sﬁ@ byf@éj 1on to groups of mice at a dose of 300 nmol/kg. A
furfen@sin vagsinisugd ek (opsaobpalmitoyl-oxm(ex|5-23) (ex27-33) His
Ser Gin Gly Thr Phe Thr Ser Asp Tyr Set Lys Tyr Leu Glu Glu Glu Ala Val

P. Leu Lys,Asn. Ser Asn As IIe Ala
Th’ea\ i Aﬁ dd Do% L%al OWI Gﬁ/ 1%) g geér éﬁ&%ec vely,

S L s-

mfm%%%%% éy ’egm“ene;lfa& ‘L%Af‘?%%ﬁ%‘i‘tég’ﬂ%ﬁﬁ’cé%@ Shoveserd fiey 8 to
24 Dolsstelar@ iyl Th A B2 sThgle SainA spdichndge redyeedijie bfutGiu:GkaxGin3)
on e ValiArg Lea Phe lle Gin Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn

Asn lle Ala Ala Ala Glu Glu Lys-palmitoyl (SEQ ID NO : 110) The

compounds were administered by injection to groups of mice at 100 or
Exagplnidoniy(cal Skt oy weid welifleddested with saline (control). The
Grongasfieciiood nteakecidneaehvgipup 5 sbawmbvwngigs. 61 a to 61 e for,

respectively, the intervals from 0 to 1 hour, from 1 to 2 hours, from 2 to 4

4 to 8 hours, and from 8 to 24 hours after injection. All compounds

Dx%ﬁéwe'dl a reduction in food intake. Example 52: complex variants tested at
Higfiferdnt iodeSie i fer ditabteterhicel wdr S4chlinfdeteld Vidthariewfiingal

GliaHeWE0QAet Asn Thr Lys Arg Asn Arg Asn Asn lle Ala (SEQ ID NO: 15)

Glnl5-oxm(ex15-21)
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Gln Glu Giu Ala Val Arg Leu Phe Val
Gin Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn lie Ala (SEQ ID NO: 73)

Glnl6-oxm{ex15-21)
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gin Glu Ala Val Arg Leu Phe Val
Gln Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala (SEQ ID NO: 74)

Vall§-oxm{ex]15-21)
His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Val Val Arg Leu Phe Val
Gin Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Ile Ala (SEQ ID NO: 40)



Ala38,A1a39,G1u40,Glu4l,Lys42-oxm(ex15-23)(ex27-33) His Ser GIn
Gly Thr Phe Thr Ser Asp Tyr Set Lys Tyr Leu Glu Gin Gin Ala Val Arg Leu
Phe lle Gin Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala Ala Ala
waluoGauskym (SEQ ID NO : 107) 90 WO 2006/134340 PCT/GB2006/002155
PCT/GB2006/002155 Alai 8,A1a39,G1u40,G1u41,Lys42-lauroyl-oxm(exl
5-23)(ex27-33) His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu
Gin Gin Glu Ala Val Arg Leu Phe lle Gin Trp Leu Lys Asn Gly Gly Pro Ser
Ser Asn Asn lle Ala Ala Ala Glu Glu Lys-lauroyl (SEQ ID NO: 111)
Ala38,A1a39,Glu40,Glu4l,Lys42-palmitoyl-oxm(exI5-23)(ex27-33 ) His Ser
Va3 flgiSr FhFheZthr Ser Asp Tyr Set Lys Tyr Lou Glu Glu Glu Ala Val Arg
Hit 8t BRESHeTHSMTTR s@ubibpgyﬁs& ?ygl'ﬁ&‘r@@@[“‘q&ﬁ %ﬁl@\aﬁlfg Hewdg Al
- [ : s were
Gl%%%t%ﬁé%??ﬁ%%}g% f%llg%cog% é‘gno’% Srrﬁlllgei%{ (gg % ﬁigg}%?#gll/ kg. A further
group was administered with saline (control). The measured food intake
Thigomactndroe iSshorrdnRigstieR o wodeofoncespeotively) thenlintervals
furfreng:Outowhsharin frer L16:2 Bous).from 2 to 4 hours, 4 to 8 hours, and
from 8 to 24 hours after injection. All compounds showed a reduction in
food intake. Example 53: complex variants tested at further doses Groups
Themrzsted ford dntiisr raeh srfatkedianmiindiies- dPaie 0t Gwirsgpectively, the
intod380A 1a39 JBILIA0G 14 hiuys 40 X0 (EXkbs 28)feX /s 33)rHig ek Sin
24 G TRERNEIL SELABAIW S0bYA BILLEH G GIGIAlR Yol ArecLen
Pl{\n Igo Cérlré Trp Len Lys Asn Gly Giy Pro Ser Ser Asn Asn lle Ala Ala Ala
In mT_ysla ID NO : 107)
Ala38,Ala39,G1u40,Glu4dl,Lys42-lauroyl-oxm(exI5-23)(ex27-33) His Ser
Ex&xipléy: bhn s ThrvegsAsp Tyr Ser Lys Tyr Lea Gin Gin Glu Ala Val Arg

r S0 JER LY 0, Gly Gl Rro Set Ser Asn Asn lle Ala Ala
¢ &AﬂFag Ogl%%llﬁn %&Igg%olglg%é%%d?%ﬁﬁg ?1'!%{15 K? a§§',Ala39,Glu40,

Gludl,Lys42-palmitoyl-oxm(ex | 5-23)(ex27-33) 91 WO 2006/134340
oxieXTH3B2006/002155 His Ser GIn Gly Thr Phe'lhr Ser Asp Tyr Ser Lys
His Byf GRUGE lunEMmGh davat e Len Phe des G e ek s AT G Gl

Glnf’lgf%)]?&rl\?e% WaSRASR U AR Al AR QIS PRI ISEC IDNO

foo

D-Hisl,Ala2-oxm{ex15-21)
D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe
Val Gin Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Ile Ala (SEQ [D NO: 76)

D-Hisl,AlaZ-oxm(ex15-21)-Lys33-Ala38,39

D-His Ala GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Giu Ala Val Arg Leu Phe
Val Gln Trp Leu Met Asn Thr Lys Arg Asn Lys Asn Asn He Ala Ala Ala (SEQID NO: 77)
Vall8-oxm(ex15-21)

His Ser Gla Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Val Val Arg Leu Phe Vai

Gln Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Ile Ala (SEQ ID NO: 40)

Vall8,Alal9-oxm{ex15-21)
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The compounds were administered by injection to groups of mice at 5 or
10 nmollkg. A further group was administered with saline (control). The
measured food intake for each group is shown in Figs. 63a to 63h for,

wespesibsly, the intervals from 0 to 1 hour, from 1 to 2 houss;feEhehdRddd 155
hours, 4 to 6 hours, 6 to 8 hours, 8 to 10 hours, 10 to 12 hours and from

12 to 24 hours after injection. Fig. 63i shows cumulative food intake data.
All compounds showed a reduction in food intake. Example 54: acyl side
chain comparisons Groups of fasted mice were each injected with one of
HERE lfoWing™ BHISISKYER 1433149 488, AN AlgdHy/GHOVahdwe Arg Leu Phe Val
GliaxioLe8 M ex2¥-35) [PsHig Ata Gins@Iwtit-PheFho BenAspsTyr Ser Lys Tyr
Leu Glu Glu Glu Ala Val Arg Leu Phe Val Gin Trp Len Lys Asn Gly Gly
Pro Ser Lys Asn_Asn lle Ala Ala Ala Lys (SEQ ID NO : 85)
g RN U A LR34 A I SOIT, AP Aoy ER A (R i)
further geoyn ayes dnjstered Phee TennsEk Asp Tyr Ser Lys Tyr Leu Glu Glu Glu
Ala Val Arg Leu Phe Val Gin Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn
ThASR: : VS l, I 2 104).D-His ,
irg A el BT Ak CLbeBTI L e
BT @Fll#u'ipﬁ BB NP T8 1 Y POrE dir e i Gl Sk Rrg
24 papsphe IVeliein Figg Leke ity suashtBhd@ly ArooBerGer dneAsmiit:ila
foohiarAda NySrRalinbeyitaketiloMEd bibBical activity.
D-Hisl,Ala2,A1a38,A1a39,Lys40-lauroyl-oxm (ex|5-23)(ex27-33) D-His Ala
Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Gin Ala Val Arg
Expmplete oxperdfi2flarisgts ys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala
Gronty wldtarsaime royk (BE Q) DN &R 92 MIR06/134340
PCT/GB2006/002155 Alasu,Ata39,tilu4v,41,Lys42-lauroyl-oxm
oxn(@(xi%%@(exﬂ-%) His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr
_Leu GIu’Glu Glu Ala Val Arg Leu Phe Val Gin Trp Lou Lys Asn Gly Gly
Hisphs G CethinBhe AenSretard mideniasala Giudly SlaGioy¢ SEQUIELANEhe ile

GhulTrp ) Ehklecmpoiungs Avereadninisteseddyinestiont@greups of mice at
10 nmol/kg. A further group was administered with saline (control). The

Val%?oa)gni%e iifg) d intake for each group is shown in Figs. 64a to 64g for,

~fespe f\"'“/e'y”, he intervals from 0 to 1 hour, from I to 2 hours, from 2 to 4
Hisiist o #l615iba iy Sao’erivnfsr ByolOLhoBis@En G0/t 24 Arglirs: Aftete

GlimgatondrigsrBrh shows cumulativerdatn. Al semponadssiwith the
exception ofD-Hisl,Ala2,Lys33,A1a38,A1a39,Lys40-lauroyl-oxm

IS FT 33 whieh

His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Gln Val Arg Leu Phe fle
Glu Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Jle Ala (SEQ ID NO: 69)

{le19-oxm(ex15-24)
His Ser GIn Gty Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Ile Arg Leu Phe lle

Giu Trp Len Met Asn Thr Lys Arg Asn Arg Asn Asn [le Ala (SEQ ID NO: 70y

The compounds were administered by injection to groups of mice at a dose of 30 nmol’kg. A

further group was administered saline (control).
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had previously been shown to work) showed a reduction in food intake.
Example 55: acyl side chain comparisons Groups of fasted mice were
each injected with one of the following:

wlor iR Aladalys33,A1a38,A1a39,Lys40-oxm (exI5-23)(ex2733),Esbhis: Ml ss
Gin Gly Thr Phe Thr Ser Asp Tyr Set Lys Tyr Leu Gin Gin Glu Ala Val Arg

Leu Phe Val Gin Trp Lou Lys Asn Gly Gly Pro Ser Lys Asn Asn lle Ala

Ala Ala Lys (SEQ ID NO : 85)
D-Hisl,Ala2,Lys33,Ala38,A1a39,Lys40-lauroyl-oxm (exl5-23)(ex27-33)
LB e AR ST A THEPHE T ISR W [ Tige. 387 oy, kesneGie G GGlu
intésialy/@brA igd_DhbRhor akdZiRotrp At A s A@ﬂs@yr@xo&rﬁoﬁeaﬂé@o&mo

214480 gL &@xﬁo‘lilll-y %&Eﬁ%ﬁ%@b acjt\‘d(i?y e 4:21'% é\ﬁr Vzagl%\%%eﬁ&%

. %ﬂ él AI %128\%-? Ala ys40- Iauroyl oxm
el Eontgs ipvees 2 Aluiifergpdaction (fang viake ésicremarest A mYar Arg
24L@@flgﬁiém$/al Gin Trp Lou Lys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala
Ala Ala Lys-lauroyl (SEQ ID NO : 105) The compounds were

S| gggl%gﬁﬁgg% gﬂgn to groups of mice at 3, 7 or 10 nmol/kg. A
further group was administered with saline (control). 93 WO 2006/134340

SRS SH I TR TRE LN oE THBETRilekEFor each group is shown

in Figs. 65a to 65e for, respectively, the intervals from 0 to 1 hour, from |

D- M?ﬂ@ﬂﬁi{ﬁ(&%&i@ﬂﬁ%&tﬁé@a@ Q@!AB? %pﬁg%rag) 24 hourﬁ after
s showed

ta%ﬁn 659 'I%S W§ eélﬁm S}ng ‘é ‘%}F} a\zl' ﬁl Arg Leu Phe

ctlon In foo and

lie gﬁ‘hﬁ%ﬁ%‘bﬁ? el @fﬂé@f’ fae ey Mééfvféféléééﬁ(ﬁﬁ@cﬁéﬁ?%ﬁi)one of the

following: D-His I,Ala2-oxm

1@%'512%&%2?1&?@@}{%%&%@%%8@%@1@5%%%& HisdpadaHs Ae
r r.Ser Lys Tyr Leu Glu u Ala Val Arg
Akﬁ 0%%{95% fgﬁP Eﬁ%&y S @Iféﬁ‘ﬁ?o%@ﬂ% Asn Asn lie Ala Ala
D-pt GG et ys ?SE@I”@? N@T}t{ $8) s Hiis LAGIa PlopsBiCinlBe Arg Ie Phe lle
GVl 8 Xy extb2B)(ead R8)ky 3338 Al ad8.A ka3 b4 Qo Gdri4d,Lys42
- D-His Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gin Glu
Val Val Arg Leu Phe lle Gin Trp Lou Lys Asn Gly Gly Pro Ser Lys Asn
The TR A ﬂﬁ%aﬂﬁ“@iff GRY rigEempyPR ™t afy dose of 10 nmol/kg. A

furtpprgiehp e Aep@s@iedBaline (contral).
Vail8-oxen(exI5-23)(ex27-33)Lys33,Aia38,A1a39,G1u40,

The measured food intake for each group is shown in Figs. 43a to 43e for, respectively, the
intervals from 0 to 1 hour, from 1 to 2 hours, from 2 to 4 hours, from 4 to 8 hours and from 8 to
24 hours after injection. Both compounds showed a potent and prolonged reduction in food

intake.

Example 36: multiple substitutions

Groups of fasted mice were each injected with one of the following:
D-Hisl,Ala2,Lys33,Ala3 8,A1a39,Lys40-oxm(ex15-23,27-33)
D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe

Val Gln Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn Tle Ala Ala Ala Lys (SEQ ID NO: 80)

D-Hisl1,Ala2,Lys33,Ala38,Ala39-oxm(ex15 -23,27-33)
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G1u41,Lys42-Octanoyl D-His Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser
Lys Tyr Leu Glu Gin Gin Val Val Arg Leu Phe lle Gin Trp Leu Lys Asn Gly
Gly Pro Ser Lys Asn Asn lle Ala Ala Ala Glu Glu Lys-Octanoyl (SEQ ID
wii@6liba}de-His |,Ala2,Asp3,GInl6, PCT/GB206/002155
Vall8-oxm(exlI5-23)(ex27-33)Lys33,A1la38,A1a39,G1u40,
Glu4l,Lys42-PEG D-His Ala Asp Gly Thr Phe Thr Ser Asp Tyr Set Lys Tyr
Leu Gin Gin Gin Val Val Arg Lou Phe lie Gin Tip Lou Lys Asn Gly Gly Pro
Ser Lg/s_ Asn Asn lle Ala Ala Ala Glu Gin Lys-PEG (SEQ ID NO : 116) The
Y ESipoliad wWerd Mahinigiérad By thidctioh eP drbuis SPriiee st pkadhe
Hegindlrrgemiivir thrarGhrhpPwasrddmisistendtt wisthasaling (BQnroln: 84) WO
2006/134340 PCT/GB2006/002155 The measured food intake for each
' in Figs. 66a ta 669 for, respectively, the intervals from 0 to
e e 4 Roar byl o o
THBUPS™ AEHPBIErS HELR ¥hers feppasrismseatisidietmnrion osfinhows
(cogtrphulative data. All compounds caused a reduction in cumulative food
intake in comparison to the saline control. Example 57: acyl side chain

Thcorgg@gi on IQEE%J% e(:)a]; tflasr;[)ed,m'ce wer;ﬁe, eat&h inj&cted with one of the
?(l)jﬁeowmg;cB_pﬁs group Is shown in Figs. 444 to 44e for, respectively, the

intepvele R 8B IGsaw( S5em- D 13) P wprE. S9N 3488 haura I8 A 1488 G e 48 from § to

24 Bhdlbyiad2iDn SIS enAsME e Be Fhil S8%iASRT VS d Ysichdinkeu

profalideFih GllAlaYal Arg Leu Phe lle Gin Trp Leu Lys Asn Gly Gly Pro Ser
Lys Asn Asn lle Ala Ala Ala Glu Glu Lys (SEQ ID NO :117)
D-Hisl,Ser2,Asp3,Vall8-oxm(exI5-23)(ex27-33)Lys33,A1la38,A1a39,G1u40

Exangple 31 myliitde fylisficagersAsp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr

Grdupeofitiséalbhical wdtabdRlfy@:L ekRRe oti@GiN iR d-eu Lys Asn Gly Gly Pro
Ser Lys Asn Asn lle Ala Ala Ala Glu Glu Lys (SEQ ID NO : 118)

D-Hisl SerZ,A&sng Vall8-oxm(exI5-23)(ex27-33)Lys33,A1a38,Ala39,G1lu4
D-Igs @EZ’E@%’ -%dﬂ?é?ﬂ@ﬁ@%@ﬂﬁ?bly Thr Phe Thr Ser Asp Tyr Ser
D-Hig &[T gitd 61y GluFBHT B BeMasp\Tat Berg LeTyPhe dle GincTrpaaotilatg Asiphely

Ite Qﬂxggrges%u&@p AspHe Mg AlRAe Bl RIS keI SR 1D NO
b-HisI,Ser2,Asp3-oxm(exI5-23)(ex27'—33)Lys33,A1a38,Ala39,Glu40,

D-Fis] eer oV U 8o S st o & & ABR7BAY Phe Thr Ser Asp Tyr Ser

D-Hiy8IT Girl Gly GitPGTIBRerAan Tt #iq Y Rhe dle Gormheailas Asp@ly

1le @YT Ear D g&é—ﬂ&@(ﬁ? ?rg %e!?‘t%x’e%lgl '%L@( ﬁ%l %EgmaLXE\_&S%%r%INO 182)

D-Hisl,Ala2,GInl6,Val18,lle19,Ala38,Ala39-omx(ex15-23,27-33)
D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gln Glu Val Ile Arg Leu Phe
Ile Gin Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn Ile Ala Ala Ala (SEQ ID NO : 83)

D-His1,Ala2,GIn16,Val18,Ile19,]2u23,Ala38, Ala3 9-oxm(ex15-23,27-33)
D-His Ale Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tvr Leu Glu Gln Glu Va! Ile ArgLeu Phe

Leu Gln Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn Ile Ala Als Ala (SEQID NG : 84)

The compounds were administered by injection to groups of mice at a dose of 3 mmol/kg or 100

nmolkg. A further group was administered with saline {control),
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(SEQ ID NO : 120) The compounds were administered by injection to
groups of mice at 6 or 20 nmol/kg. A further group was administered with
saline (control). 95 WO 2006/134340 PCT/GB2006/002155 The
waeasuradsdood intake for each group is shown in Figs. 6 /a taodgio6s/002155
respectiveiy, me intervals from 0 to | hour, from | to 2 hours, from 2 to 3
hours, from 3 to 4 hours, 4 to 6 hours, from 6 to 8 hours and 8 to 24 hours
after injection. Fig. 67h shows cumulative data. All compounds caused a
me%je ¢ rg@ E}n foog |nItakecglt some gf the tlmeégomts Infpartlcular the D-
HisT,5er2, Asp3.vallse ﬁnf&%’g ﬁé)? OVA T, AR fosgach
grng)l'ggf\@n @ng}fﬂql_/% 43211533%3)}‘1 Bigd6. Figs. 45a and 46b to Figs. 45¢ and 46e show,
resPedtiislySbe2nieepd: G (exl 5133 (B 7-33)haye] Jrohla38, Actas3 8daludQ,

ol tilgle¥séh e h@%gﬁéla@? ﬁlﬁgﬁb%s ﬁh@&%@ﬁdpﬁ{éﬂ%@i’x gﬁﬁéﬁ%sﬁ%o & E%e

ugr[lulatlve food intake in comparison to the saline control. Examp
roups of fasted mice were each injected with one of the following: D-His
I,Ala2-oxm D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu

ExAapIEIB Atgpkgs datitabASpRBRaMRLGIN Trp Lou Met Asn Thr Lys Arg
Gt DARGASRASIE é@é@gg&om %}@5 DiHisl,Val2-oxm D-His Val Gin

Gly Thr Phe Thr Set Asp yrS r Leuoxsé Ser Arg Arg Ala Gin
Asp Phe Val Gin Trp Lou Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala
D-SEQEDLKGE, AR15. AhédemmisaLieis2irese administered by injection to
.gmas;mfé;%rqm@mSammr M@p@?ygﬂay@su\%%%%w%t%g%%{vm@
nd.hu tiy ontr ctively
fle %ﬁe?r%gé‘éﬁﬁed ?or@lﬁé ?5%9% % group f<'sh %\gvﬁqn?é% E%%g B'b8d for,

respectively, the intervals from 0 to | hour, from | to 2 hours, from 2 to 4
D-Iolurds AGin 1§, Noll fsAdaid, 8 11092k h@urs-2aftermjection. Fig. 68e shows

D1gY mw@thv&g@mﬁ@ﬁ%@mg 190, CONSRA A RANRIRBAD VoM IBKE Bhe
1le $QMe e time mple 59 GrQups of fasted mice were each
* jecte % it e tB' ﬁ’ow?’n % /é) L3968 66 WP 61ER4BA: 82)
PCT/GB2006/002155 His Ser (.iin City 1nr 1-lie Thr Ser Asp Tyr Ser Lys
D—myr,mmmm,sremrgwrgldamasp%ﬁﬂ(an@éédﬁm Trp Leu Met Asn Thr
D-}hﬁé[ﬂﬁiﬁ@ WQ J\Igp %_,AL)%_ @F@z;‘ Eeu (] (13% éiu Val He Arg ey Phe

Hle Gln Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn lie Ala Ala Ala (SEQ ID NG - 83)

D-Hisl,Ala2,Ginl6,Vall8,1le19,Leu23, Ala3 8,Ala3%-oxm(ex15-23,27-33)
D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gin Gy Val He Arg Leu Phe
Leu Gln Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn Ile Ala Ala Ala (SEQIDNOQC: 84)

The compounds were administered by injection to groups of mice at a dose of 50 nmmol/kg. A

further group was administered with saline (control) and exendin 4 {comparator).

The measured food intake for each group is shown in Figs. 47a to 47 for, respectively, the
intervals from 0 to ! howr, from 1 to 2 hours, from 2 to 4 hours, from 4 to 8 hours and from & to
24 hours after injection. Fig. 47f shows cumulative data. All compounds reduced cumulative

food intake,

Example 39: effects of Liys33 and Lys40 on potent oxm analogues
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The compound was administered by injection to groups of mice at 2700
nmol/kg. Further groups were administered with saline and human oxm
as negative and positive controls respectively. The measured food intake
wWoneaengigup is shown in Figs. 69a and 69b for, respectively s iB82006/002155
intervals from O to 1 hour and from 0 to 2 hours. The D-Ala37-oxm caused
a reduction in food intake in comparison to the saline control. Example 60
Groups of fasted mice were each injected with the following: oxm(xxI5-39)
= "oxl4ex": His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu
VTETRT BSKIEAA TR PEUPHE TSI PHE SMe%eASn Gly Gly Pro Ser Ser
Gly Ala Pro Pro Pro Ser (SEQ ID NO: 123) Glu20-oxm(xx27-39) =

D-mequezg%y@iﬁ,ﬁmﬁkaﬁbg&bm\%&géﬁ&ﬁﬁpLTyr ASer éxlfs Gler F%ou é%sp
eI Al IN_AS e a I eu LYS AsSn o ser
D A B S S e T3 s BB Al e
Vabith fisterda bsfdeitn o Srotissiet Arelcat a Hbstladi2 THONMOIKGS)

Further groups were administered either human oxm at the same dosage

Dﬁl({gng,g}@gg@g@g}ﬂg@g@g&@;{I%qgg%(%ntroI). Both compounds showed

D_ﬁed%c f%ﬂd intake in comparison to both the saline and human

SRy BTN eX e et R E Lotfe e daintEu e Ghesleorddaben Phe

lle famker fon baeh groliSis Brediursin Migss7Dait 20eAbrl yecpertively, e
intervals from 0 to 1 hour, from | to 2 hours, from 2 to 4 hours, from 4 to 8

D—I@x‘é_’ﬂ@a@ﬁ%@?ﬁ] a§8t,9d a%g_px%#%%ﬁ??gwgﬁtion. Example 61 Groups of fasted

mice were each injected wi lowing: Oxm(xxI5-21) 97 WO
D-Hi8 661 51 S k0T PEREE 560670372155 Lin S bpEHr G FhirBhdarAreder Risp
Te G Bk ewiyT st 6ly GluRG] d«GllysMlen Viat Be g lelPhe Sl IBiIRArpIbeu
Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala (SEQ ID NO: 15)

D-Hisl.Ala2-oxm(xx15-21) D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser
R Ao S ERP A ST A BONIGL Ao

furf B8 KityrABH BFr AR AYNICRIRYSEQ ID NO: 76)

D-Hisl,Ala2-oxm(15-21)-Lys33,A1a38,A1a39 D-His Ala Gin Gly Thr Phe
TG IRASR TULSRE LR Vel Fh Ol AR YA M fen B, v
. teGLn %r)p Inieg et gsn Thr L?’ Ar%;\sn Lys Asn Asn lle a Ala Ala }FSEQ
MR Y0 AT (RRIB29 ) TS S BT P ioh oy Ao oTy -
24 I plier Tactiey B Glahete ovabigdickgl ol Rivpdtalds showed reduced

cumulative food intake, with the presence of Lys40 in particular showing a beneficial effect on

longevity of activity.

Example 40: multiple substitutions

Groups of fasted mice were each injected with one of the following:

D-His1,Ala2,Ala38,Ala39-0xm(ex15-23,27-33)
D-His Ala GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe
lle Gin Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn lie Ala Ala Ala (SEQ IDNO: 86)

D-His1,Ala2,Glu3,Ala38,Ala3%-0xm(ex15-23,27-33)

D-His Ala Glu Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe
Ile Gln Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala Ala Ala (SEQ ID NO : 87)
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Gin Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn lle Ala (SEQ ID NO:
40) Vail 8,Alal9-oxm(xxI5-21) His Ser Gin Gly Thr Phe Thr Ser Asp Tyr
Ser Lys Tyr Lou Gin Gin Gin Val Ala Arg Leu Phe Val Gin Trp Leu Met

w4 Arg Asn Arg Asn Asn lle Ala (SEQ ID NO: 75) TB&cra006/002155
compounds were administered by injection to groups of mice at a dose of

30 nmol/kg. A further group were administered saline (control). The

measured food intake for each group is shown in Figs. 71 a to 71e for,

respectively, the intervals from 0 to 1 hour, from | to 2 hours, from 2 to 4
D-HiureerfrOms e’ B Mot amidfrdad.87t)24 hours after injection. Fig. 71 f
D-Siovws cy iyl ativehd ata sl e mpaeds showedireducer foedaintakeirhe

e QRBASER JOANERAINC KO8N YA SOMmE ﬁ%%ﬁ%&é@;ﬁﬁé%%mups

of fasted mice were each injected with the following: 1/4 Exendin-4 (SEQ
ID NO : 22) 24/40 DHisl-Ala2-oxm(exI5-23)(ex27-33)-Aia38,39 (SEQ ID
AlNG sp86Ya TUSE PiisleAl&23G a3 bxm(exI5-23) (ex27-33)-Ala38,39 (SEQ

HiiEAlN@;ﬁ §@T%4t%@3‘hr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe e

O ThoR A0 Pt RUZIB g 8 gy o o B M
DHisl-Ser2-Asp3oxm(ex|5-23)(ex27-33)-Ala38,39 (SEQ ID NO : 88) The
Glghfiphahis e acdieinBSEEdddy injection to groups of mice at a dose of

D-BibEMPHIchy Frrtheraraupayere. administered saling, GRNMIPNT8 Leu Phe

ured food intake. for. each group 1s shown in Figs, 72a tq 72f for,
L e DR e G (5 RO AIBAAAS SRRt 10 4
hours, from 4 to 6 hours, 6 to 8 hours and from 8 to 24 hours after
Thinjeatiomdigs: Rgntadd Shawcaimoative cattceAll coBpounas/showed
fuked {R0diiniake in SRmpAlsendgshe saline control at some time

points. Peptides of the invention showed advantageous effects compared
to exendin-4 which was more potent in first hour but which wears off
The gsprared e ko Grdups pisf sisted infits. Were ééichrimeptatralittnthe
intblipwing DZAA%WQF%%AI@&@&?Q(%%@MQ%%?%%%% REQ INO
: 4 isl-AlaZsoxm(ex|IS-23)-Arg27-(ex27-33)-Al1a38,39 (SEQ, ID
o A e S AR R e Bt
shoeqd &TFERRIET imBe Pi&Scompounds were administered by injection to
groups of mice at a dose of 6 nmol/kg. A further group were administered

Exsabpnesfcontiab 1 The meaauisd food intake for each group is shown in Fig.
Grgu%'s 'S}llfa%%qlgl%g r\%%?@%gcglv}lr%gctre%qaﬁqe%e of the following:

D-His},Ala2,Ala38, Ala39-0xm(ex15-23,27-33)
D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe
Ite Gln Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn Ile Ala Ala Ala (SEQ ID NO : 86)

Tyrl,Ala2,Glu3,Ala38,Ala3%oxm(ex15-23,27-33)
Tyr Ala Glu Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe Tle
Gin Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn Ile Ala Ala Ala (SEQ ID NO ; 91)

D-His1,Ala2,Gin3,Asn9,Ala38,Ala39-oxm{ex15-23,27-33)

D-His Ala Gln Gly Thr Phe Thr Ser Asn Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe
Ile Gin Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn [le Ala Ala Ala (SEQ ID NGO : 92)
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food intake in comparison to the saline control at some time points.
Example 64 Groups of fasted mice were each injected with the following:
24/40 DHisl-Ala2-oxm(exI5-23)(ex27-33)-Ala38,39 (SEQ ID NO : 86)
WG sk Ala2-Serl8-oxm(exI5-23)(ex27-33)-A1a38,39 (SE@dRMirur2155
127) 24/43 DHisl-Ala2-Leul8-oxm(ex15-23)(ex27-33)-Ala38,39 (SEQ ID
NO : 128) The compounds were administered by injection to groups of
mice at a dose of 6 nmol/kg (expect where stated in figure 74). A further
group were administered saline (control). 99 WO 2006/134340
PCT/GB2006/002155 The measured food intake for each group is shown
D-idistiglar L S Beihpiinifddedhoweddié ddeddFood intake in comparison to
D-fine salne CRMEePR Borse AT Raatsys BxareplsiftiGryps ohfastadiree
inje j lowing: 24/40 ,
e Sy S S 8 T 3
DHisl-Ala2-Leul8-oxm(exI5-23)(ex27-33)-A1a38,39 (SEQ ID NO: 128)
D-Bay8 2 D19ip Ala2t B ini3-bk bl (eIt 28 ex27233)-Ala,38,39 (SEQ ID NO :
D-ﬁYQA?alskéﬁ@Fﬁ& Pnoene Wﬂ?p‘@%ﬁ@é@ﬁb@@ﬁ)ﬁ@%@&@ﬂj&@A@ﬁ&@ﬁ{M
8 e compou were iniste injecti roup mice
e R D S R AR G B
(control). The measured food intake for each group is shown in Fig. 75.
ThBotheondpeunrdsmshibwed retitcach togduntakaiir sompansomiolihe saline
furBRP Ol A4S0ME HRE AURLSIRG B8 substitution had a favourable
effect on feeding profile and is a preferred feature of certain embodiments.
Example 66 A group of fasted mice were injected with the following:
The mepy oo sl Siaie-{o) g8 gipup is shown in Figs. 50a to 507 for, respectively, the
inthBrax RGRX] o 2 4@ XRAr30 LyBa3; Atas B3 ot Athd - tyys A (S iréh dib BlO:

ho&rl'gﬂdzt%&x%zto 24 howrs after injection. Fig, 50g shows cumulative data. Al compounds
DHlsI-SerZ-GIu3-oxm(exl5-23)(ex2%-3 -Lys33-Ala38,39-Glu40,4I-Lys42-

S BN BN B899 The compound was administered by injection

to groups of mice at the doses shown in Fig. 76 A further group were
ExafRinisteced salnedcopirindhiedngasured food intake for each group is

o3RRI L0 The daaluer shows fhedose response for

D is&erg- 1u3-oxrn ei%- f’ﬁex /- %f ys%l-%\la38,39-6 Lu40,41-Lys
42- Lauroyl. 100

D-Hisl,Ala2, Ala38,Ala3%0xm(ex15-23,27-33)

D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe

Ite Gin Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn Ile Ala Ala Ala (SEQ ID NO ; 86)

D-His1,Ala2,Glu3,Aia38,Ala3%-0oxm(ex15-23,27-33)

D-His Ala Glu Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe
{le GIn Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn Ile Ala Ala Ala (SEQ ID NO : 87)
D-Hisl,Ala2,Ghid, Glu24,Ala38,Ala39-oxmiex15-23,27-33)

D-His Ala Giu Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Gle Glu Glu Ala Val Arg Leu Phe

He Glu Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn He Ala Ala Ala (SEQ ID NO : 93)

D-His1,Ser2, Asp3,Ala38,Ala3%-oxam(ex15-23,27-33)
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WO 2006/134340 PCT/GB2006/002155 Example 67 Groups of fasted
mice were injected with the following: 1/4: Exendin 4 (3 nmol/kg) (SEQ ID
NO: 22) 24/76:

wWHRlsARZexXM(exI5-23)(ex27-33)-Lys33-A1a38,39-G1ud0,dd e ysdRe 002155
(SEQ ID NO:1It 23/77:
DHisl-Ala2-oxm(exI5-23)(ex27-33)-Lys33-A1a38,39-G1u40,41-Lys42-Laur
oyl(SEQ ID NO :132) 23/79:
DHisl-Ala2-oxm(exI5-23)(ex27-33)-Lys33-Ala38,39-Glu40,41-Lys42-Palmit

DEHESEPIBNG' P14 0 PR E8 i dGhdE WereaditiHistered by thjdét-<pg ne

TlegfiouPrs bfmhicerat tHe GlgFes Shcwmin Aglid Ala AfUsheSFAnNWERS)
administered saline (control). The measured food intake for each group is
shown in Fig. 77. Acylation modulates the response profile as previousl

R et Ao P i B I CLUER & BEAS TR e i

obserfved. Example
grepéﬂbwﬁgi_d@gyiytpred with exendin 4 (comparison) or saline (control).

DHisl-Ala2-oxm(exI5-23)(ex27-33)-A1a38,39-G1u40,41-Lys42-Lauroyl(SE

Th@n&%s’ﬁﬁ@d fljg@)n%%%gr each group is shown in Figs, 51ato Scl)f for, respectively, the

. DH|sI-Ala2-oxm(exl5-23)ﬁx2‘?—33 -AIa38,§9-Glu4 ,41-Ly$42-PaIm|toyI(S
IS TN 0 116 rHRrtbin pBEHaS R AdutitAtstrad oy irpuetibams o8
hogroug $rofhied‘diaire afesalvowrisn Higalds 1 skorthengrtupdesrdll

comgpahaisiRrRel salinR{GORirl) i massyiask-fendintake fal.Rach QUi
tha%tapgxgiji(ﬁnﬁg. 78. No significant difference was demonstrated between
n

lauroyl and palmitoyl modification. Example 69 Groups of fasted mice
were injected with the following: 24/76
Expriplesi3Aiiage osupr(extb-23)(ex27-33)-Lys33-A1a38,39-G1u40,41-Lys42 (3

Gr%%@?au@m JRNQ $1324 Q3R 2006434340 PCT/GB2006/002155
DHisl-Ser2-Glu3-oxm(ex|5-23)(ex27-33)-Lys33-A1a38,39-G1u40,41-Lys4

938 (1 and 3 mnol/kg) (SEQ ID NO : 133) 23/102

HifAdiSHBEIR 1GR3 T Béex 451283 e X2 T33) duyadIA bad 8,3 % e tild Qg ity sd

vaPchRUEOYUSNRMQUkG) (SEQI RN AN GHAR1 (sEQ 1D NO: 7
DHisl-Ala2-oxm(exI5-23)(ex27-33)-Ala38,39 (as comparator) 23 nmol/kg)

(SEQ ID NO : 86)
D-His-AlaZ-oxm

D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gin Asp Phe
Val Gln Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Ile Ala (SEQ ID NO: 95)

The compounds were administered by injection to groups of mice at various doses (stated in

nmol/kg in Fig. 52). A further group was administered with saline (control).

The measured food intake for each group is shown in Figs. 52a to 52d for, respectively, the
intervals from O to 1 hout, from 1 fo 2 hours, from 2 to 4 hours and from 4 to § hours after

injection.

D-His-Ala2-Oxm was shown to be more effective than oxm. The minimjum effective dose of D-
His-Ala2-Oxm is approximately 250 nmol/kg, which reduced food intake by 84.3% in the first
hour. 500 nmol/kg D-His-Ala2-Oxm provided a similar reduction in food intake as native oxm at
the higher dose of 1400 nmol/ke.
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24/44 DHisl-Ala2-oxm(exI5-23)-Arg27-(ex27-33)-A1a38,39 (3 nmol/kg)
(SEQ ID NO : 125) A further group were administered saline (control).
The measured food intake for each group is shown in Fig. 79. Example

wiPko1sRs4ef fasted mice were injected with the following: 24448 g2006/002155
DHisl-Ala2-oxm(ex15-23)(ex27-33)-Lys33-A1a38,39-Glu40,41-Lys42

(SEQ ID NO : 113) 24/102 same backbone as 24/76 but with
DHisl-Ser2-Glu3 (SEQ ID NO: 133) 24/104 same backbone as 24/7 but
with DHisl-Ser2-Asp3 (SEQ ID NO: 117) 24/110 which is the same as
24/102 (DHisl-Ser2-Glu3) but with additional Vall8. (SEQ ID NO: 134)
Ex28Mie44nnidbdisidhebsanne backbone as 24/104 (DHisl-Ser3-Asp3) with

GragdioRakL AWOYLRR VSR ASRRID NG £7Q)Ihe compounds were

administered at the doses shown in Fig. 80. A further group were

administered saline (control). The measured food intake for each group is
Lysjfyisredsrigaisoxedmipiel 71 Brd0ps §evssted mice were injected with
Hitt¥er foHoRinGir 24 M0nCHd 3lsAta2 Sex IyeETtb1 23 { ex Re-8id) /44d a 387390 Ape ID

vlNSi: 51 A BRIy F}@%&Q&é‘én%m@gés@@%%ﬁ%%&&@is%@%%@

97&D NO : 128) 24/82 DHisl-Ala2-Glu3-oxm(ex|5-23)(ex27-33)- 8,39
SEQ ID NO: 87) 24/84
DHisl-Ser2-Asp3-oxm(exI5-23)(ex27-33)-A1a38,39 (SEQ ID NO : 88) 102

Ly%u%@&%&%ﬁf@?ﬂ%@%@/ﬁ@ﬁ 12518 compounds were
Hl@%@l‘?@ﬁ%ﬁh@ﬁaggé%ﬁ lﬂ? IﬂyglgyraL u%e%%ﬁ(g\u pAYV%F Phe

dministered saline (control) e measured or each group is
VegHGWhR riieaasn Emb@w@r&b@@ﬂa@@a Pifcdsiré in(SER %P\m&
98the following: 24/104
DHisl-Ser2-Asp3-oxm(exI5-23)(ex27-33)-Lys33-A1a38,39-G1u40,41-Lys4

D Rk U B ST EO I NOV L £ DTSR R

ﬂmﬂﬂ‘% TRt |%tﬁ%‘§|g§?aés BREAdBYN st aive @@%@Wk@r@m ID

(co®1). 119) 23/104 which is 24/104 with Lys42-lauroyl (20nmol/kg) (SEQ ID
NO: 120) A further group were administered saline (control).

The measured food intake for each group is shown in Figs. 53a to 33e for, respectively, the

intervals from 0 to I hour, from 1 te 2 hours, from 2 to 4 hours, from 4 to 8 hours and fom 8§ to

24 hours after injection. Fig. 53f shows cumuiative data.

Side chain addition did not appreciably reduce the compound’s bicactivity.

Example 45: palmitoyl side chain

Groups of fasted mice were each injected with the following:

Lys33-palmitoyl-oxm (identified as “palm33” in figures)
His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gln Asp Phe
Val Gln Trp Len Met Asn Thr Lys Arg Asn Lys-palmitoyl Asn Asn He Ala (SEQ ID NO: 99)

The compound was administered by injection to groups of mice at various doses (stated in
nmol/kg in Fig. 54). Further groups were administered with oxm (comparison) or saline

{control).



The measured food intake for each group is shown in Fig. 82. Example
73 Groups of fasted mice were injected with the following: 24/104
DHisl-Ser2-Asp3-oxm(exI5-23)(ex27-33)-Lys33-A1a38,39-G1u40,41-Lys4

wh(®bAIRNO: 117) 24/210 PCT/GB2006/002155
DHis1-Ala2-Asp3-oxm(ex|5-23)(ex27-33)-Lys33-Ala38,39-G1u40,41-Lys4
2 (SEQ ID NO: 114) 24/114
DHisl-Ser2-Asp3-G1n16,Vall8-oxin(ex|5-23)(ex27-33)-Lys33-A1a38,39-G
1u40,41- Lys42 (SEQ ID NO: 135) A further group were administered

L ne R RO DI A RO SRR SS WA ARl g Stered Bt tar desscsTBniiel/kg

intFdsfremdurddifogdrantdke fomea chigwE iBabovem in b Dh@d alample

24T mp@g&mﬁ@g m&gowgsamm@w'thhmdéoéh%mmuéoﬁ clonged the

actD isl Ala2 'é é4%§§27 -33) SEQ IDNO:51) 103W
SR B IR B 00a065TAS: 24140
DHisl-Ala2-oxm(ex15-23)(ex27-33)-Ala38,39 (SEQ ID NO : 86) 24/29

ExBfiB 46l adrmienyerdScBa)ex27-33)-A1a38,39-Lys40 (SEQ ID NO : 85)
e&%&%@hﬁ@&%@%ﬁ]&@@&%% FRARRR AR Lys40,41-Lys42 (SEQ

ID NO : 137) 23/36
DHisl-Ala2-oxm(exI5-23)(ex27-33)-A1a38,39-Lys40-Lauroyl(SEQ ID NO:
D- 11@5)«@@/1753 3-paimitoyl-oxm(ex13-21) (identified as “combipalm33” in figures)

~1ﬁ11rus!ré&1a2a9xm(m65&23&%1’3@%&@@%&%&@%@)%La){%%rﬁ?émpé(i&s
PRERIGING 1 31 A e diguRele adminiered sing, (FQi o
ig asured

Compounds were injecte Yat the doses state
19%0d intake for each group is shown in Fig. 84. Example 75 Groups of
fasted mice were injected with the following: 25/1

LydviebAsie 3 bk 3Ridays AtE-pxmiaxiaRarex27-33)-Ala38,39 (SEQ ID NO :

AN TRep Ly S RGOS TS B Ae- 59y tsx a7 44 R dse 248
Ve GG nefer fisagshAlwrﬁqé PeRSupRIEECHdhInsTfe dls4fRQ [RataranD

Compounds were injected at the doses stated in Fig. 85 The measured

159&9;;&%%3% RATH MBS ShaWD, gm FRid ONGLIRRNQL LGlered to

in.this ex Iso presented in
nmol/kg m Fig %g] pf ilurtger group was adlmmstered with'saline {conitrol}.

The measured food intake for each group is shown in Figs. 55a to 55¢ for, respectively, the
intervals from O to 1 hour, from [ to 2 hours, from 2 to 4 hours, from 4 to 8 hours and from § to
24 hours after injection. Fig. 557 shows cumulative data.

Side chain addition did not appreciably reduce the compound’s bioactivity. Side chain addition

prolenged the reduction of food intake in the 4 to 8 hour time peried.

Example 47: palmitoyl side chain

Groups of fasted mice were each injected with one of the following:
Lys33-palmitoyl-oxm (identified as “palm33” in figures)
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gln Asp Phe

Val Gln Trp Leu Met Asn Thr Lys Arg Asn Lys-palmitoyl Asn Asn Tie Ala {8EQ ID NO: 59)

D-His,Ala2-oxm(ex15-21)Lys33-paimitoyl (identified as “combipalm33” in figores)
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Example 76 Groups of fasted mice were injected with the following: 23/36
DHisl-Ala2-oxm(ex|5-23)(ex27-33)-Ala38,39-Lys40-Lauroyl(SEQ ID NO :
105) 28/75

wigHiskAdaRoxm(exI5-23)(ex27-33)-Ala38,39-Lys40,41-Lysg2r-MausiR no2155
albumin (albumin- conjugate ratio was 20:1) (SEQ ID NO : 140) A further

group were administered saline (control). Compounds were injected at
the doses stated in Fig. 86. The measured food intake for each group is
shown in Fig. 86. Example 77 104 WO 2006/134340
D-Be e E2606/000455 Srotis! 3t 4t Witen b A fdttéd Wih iad-eu the
VeldlloWin@e@#/at6isn Thr Lys Arg Asn Lys-palmitoyl Asn Asn e Ala (SEQ ID NO: 100)
DHis1-Ala2- oxm(ex15 23)(ex27-33)-Lys33-Ala38,39-G1u40,41-Lys42

D A R 2 T amiash st o9 Yal Bopmbipn 3 dnesty
D- H@ﬁ@ﬁq@ygﬁgl{g@@ iyt ﬁ@ Aspilyy S0 yr Leu Glu Giu Glu Val Val Arg Leu Phe

vaDitisepAla2Mes pSnGhn L9s ol ot exthrad BHax2#r 83 s lys8 8- tilrd8i89-G
1u40,41- Lys42-Octanoyl (SEQ ID NO : 115) 27/210
DHis1-Ala2-Asp3-GInl6,Vall8-oxm(exI5-23)(ex27-33)-Lys33-A1a38,39-G

T OB 0SS P BT SR GEREFT AP YL (s TS -
nplf ') inHigrther drivetbenaeurarhministaseddalthealbeitroticlCompounds were
injected at the doses stated in Fig. 87. The measured food intake for each

Th%%%%%xlgdv%ﬂo&lr nca%e O V\;‘;%Z ﬁEéaésrq o%rz 1%19 atofSI)%%?q'e%Igc%veﬁr %e

‘““EST%%%frm’a‘é%kH?(ﬁx%’f?é)f(&é@fl@éyomfdsé hayp, - e e esD:

Figl 0%)sB8#7 Gumulative data. All compounds showed reduced food intake at at least some

mn@b!ﬁlsAkags W&%ﬁf&@&%@%ﬁ@n%&&%%ﬁ?shé’é%&la‘%ele@é’?%%&é%ﬁ the
same u %SF d% erant %a 1s4 éal artr(])l OiEH % g at éN 2 2&% S
BLP Were administe éon roel)g & ST SAE O &P st at
mt%ﬁ’élﬂ%@éé? & therin ‘inrgl B‘@ T v EaBU it eroerifiké fol besh grbfy@riés to
24 showrrig Fifshsds bxample &8.Groups of fasted mice were injected with
the following: saline exendin-4 (SEQ ID NO : 22) 23/36
DHisl-Ala2-oxm(ex|5-23)(ex27-33)A1a38,39-Lys40-Lauroyl. (SEQ IDNO :

105)
Example 48: Iauroyl side chain on Lysd@

Groups of fasted mice were each injected with one of the following:

D-Hisl,Ala2,Lys33,Ala38,Ala39,Lys40-oxm(ex15-23)(ex27-33)
D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe
Ile Gln Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn Ile Ala Ala Ala Lys (SEQ ID NO : 85)

D-Hisl,Ala2,Lys33,Ala38,Ala39,Lys40-lauroyl-oxm{ex15-23)(ex27-33)

D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe
Ite GIn Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn e Ala Ala Ala Lys-lawroy] (SEQ ID
NO: 105

Laurcy! derivative was easily solublised using 50 ! 0.01 M NaOH plus an additional 50 pi 0.1M

NaOH in a final volume (made vp in saline) to 1.56 ml.
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Injections were once daily for first 7 days and then twice daily until day 10.
Compounds were injected at the doses stated in Fig. 89 Fig. 89a shows
weight change from baseline in mice injected once daily (during dark

wahase) setwing the day | to day 7 period of study. 105 WO 2p06/dB436002155
PCT/GB2006/002155 rig. b9b snows weight change from baseline in
mice injected twice daily (during dark phase) during the day 7 to day 10
period of study. Fig. 89c shows weight change from baseline in mice
injected twice daily (during dark phase) during the 7 to 10 day period of

Theserprrioisague s terdiunrshen fnterers of misahe énps desed &pedariod

n@bigtpeyrid- 13 88 aushevysoddhie difand:iadake eampBgtaeday 7 to day 10
period of study. Fig 89f shows food intake during the 2 hour period

following evening injection for the day Ito_day 10 study period. Example
T%“@?%ﬁ‘f&é%ﬁf‘&&'é#%‘f@% FUR I SCTBH WhtE %‘Tlé%i%’g: TeSBRRiEeH3 A%
iDFE-Ada oxhiex15:23) (e X 27uB 31288, 89:tsy 4408 bauroyi SO D> RO

hodR2eDAROPW IR RESIMErk 0 w09 SRBEHRAREOUS injections were
once daily in the evening for the first 3 days and food intake followed for

72 hours. Data is presented in Fig. 90. Example 81 Groups of fasted large
Eraranitof?-Falgifex sdeghamete ededlip#ht sc with the following: saline
G235 36r DitislaR-ox ik iiS28)(itxahe-F3)eAtH3Ri38-Lys40-Lauroyl(SEQ

ID NO: 105) Doses were | Onmol/kg. Data is presented in Fig. 91.
oI,Ex_/qm 4? qz ,Gr?ups of fasted rats were injected with the following: saline

}2% )65 palmitoy

Hp Fys 2lsete Ths o d R 152 23) ek 2 75 33) oy 98- A3, 3 Bla S 4ep Ris4 2
Vil gt OydipeetEOQRATHA Y { BRQAIDLNQERE)yRBELOdn lie Ala (SEQ 1D NO: 99)
DHis2-Ser2-Asp3-oxm(ex|5-23)(ex27-33)-Lys33-A1a38,39-Glu40,41-Lys4
2-Lauroylsc_at 5, 10 or 30 nmol/kg (SEQ ID NO: 120) Feed intake data is
DTS i g8y ERIFble éékn that peptide delivered by ip injection
Déisfétmighelyditt o thafdelpciad b\ ihdwd rodte QiG61u Ala Val Arg Leu Phe
Val Gln Trp Leu Met Asn Thr Lys Arg Asn Lys-palmitoyl Asn Asn Ile Ala (SEQ ID NG ; 100)

D-Hist,Ala2,Lys33-palmitoyl, Ala38,3%-0xm(ex15-23)(ex27-33)

D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe
He Gln Trp Leu Lys Asn Gly Gly Pro Ser Lys-paimitoyl Asn Asn Ile Ala Ala Ala (SEQ ID NO .
103)

D-His1,Ala2 Lys33, Ala38,39,Lys40-palmitoyl-oxm(ex15-23)(ex27-33)

D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe
Ile Gin Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn lle Ala Ala Ala Lys-palmitoyl (SEQ ID
NO : 104)

The compounds were administered by injection to groups of mice at various does (stated in

nmol’kg in Fig.59). A further group was administered with saline (control).

The measured food intake for each group is shown in Figs. 59a to 59e for, respectively, the

intervals from 0 to 1 hour, from 1 to 2 hours, from 2 to 4 hours, 4 to 8 hours, and from 8 to 24
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WO 2006/134340 PC /GB2006/00215.5 Example 83 Groups of fasted
rats were injected with the following: saline 23/104
DHis2-Ser2-Asp3-oxm(ex|5-23)(ex27-33)-Lys33-A1a38,39-G1u40,41-Lys

wéraaHEayle (SEQ ID NO :120) Doses and route of administiatign#hadRfsa ss
injection) were as stated in Fig. 93. Food intake data is presented in Fig.

93. It can be seen that the peptides showed biological activity when
delivered by either route. Example 84 Groups of fasted rats were injected
with the following: saline 23/36
MOWSHET VA2 X MEeiB OB EXBPAEYS - R 38! STPHUABSERIYES TESEERS THNE Ve
footl @8y B oREmitmytidoivte ef sidmimgtreidrctiptpr so injection) were as stated
in Fig. 94. Food intake data is presented in Fig. 94. It can be seen that
the tide shqwed biological activity, when dejivered by either route.
Exﬁ’)‘(%irgh%p éc%pél}lgﬂlb%eo ?%{g?eadn VA Wér\g‘fﬁ?&?’é% ‘\:/(?/’ﬁhnihe following: saline
Crowpas PHISRKEIRGEHERES 3BT S 91 Allag8189 (SEQ ID NO : 86)
24/43 DHisl-Ala2-Leul8-oxm(exI5-23)(ex27-33)-Ala38,39 (SEQ ID NO :

D_ﬁggkggggﬁg AR raLge @;@%@_ @ﬁkg’ﬂi@_%g&%é% injection) were as stated
in FI%}95. It can be seen that

Fig. 95, d intgke data is presente

T S R A R R
lle Bhahnple g Greuply Sifdsdgriatsmvericin petddnsie viththe oA Hg NO :
105aline 24/29 DHisl-Ala2-oxm(exIS-23)(ex27-33)-A1a38,39-Lys40 (SEQ ID

NO : 85) 23/36 DHisl-Ala2-oxm(ex15-23)(ex27-33)-Ala38,39-Lys40Lauroyl

é\SﬁEQ ID NO : 105) 107 WO 2006/134340 PCT/GB2006/002155 Doses
D-fidr&lan Spited v B e 88B( TRaRS 44 B bresented in Fig. 96.
D-lisatn Sl 8 GroRipsTof fasted TatSavkye TnjéetedlsGlwitiuthé fodlowingu Phe
Ile SRME Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn Ile Ala Ala Ala Lys-lavroyl (SEQ IDNO :

105)

D-His1,Ala2,Al1a38,39,Lys40-palmitoyl-oxm(ex15-23)(ex27-33)

D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe
Hie Gin Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn Ile Ala Ala Ala Lys-palmitoyl (SEQ ID
NO : 106)

The compounds were administered by injection to groups of mice at 100nmol/kg, A forther

group was administered with saline (control).

The measured food intake for each group is shown in Figs, 60a to 60e for, respectively, the
intervals from 0 to 1 hour, from 1 to 2 hours, from 2 to 4 hours, 4 to § hours, and from 8 to 24
hours after injection, Fig.60f shows cumulative date. All compounds showed reduced cumulative
food intake. The Lys40 derivatives are more potent than the Lys33 derivatives. Palmitoyl
derivatives appear more potent at the earlier time points with lauroyl derivatives showing greater

potency at the 4 to 8 hour time period.

Example 51: complex variants

Groups of fasted mice were each injected with one of the following:
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24/78
DHis1-Ala2-oxm(ex15-23)(ex27-33)-Lys33-Ala38,39-Glu40,41-Lys42
(SEQ ID NO : 113) 23/79

wiohtkAdaZapXxm(exI5-23)(ex27-33)-Lys33-Ala38,39-Glu40,4 1+ ysAdhaliis<
toyl (SEQ ID NO : 110) Doses were as stated in Fig. 97. Food intake data

is presented in Fig. 97. Example 88 Groups of fasted rats were injected

sc with the following: saline 23/36
DHisl-Ala2-oxm(exI5-23)(ex27-33)-Ala38,39-Lys40Lauroyl (SEQ ID NO :
miwa%fﬁeu,muq 1L YS44-0XIMYEX 1 -4 HEXL /-53)
Hip$4isHARIR -BrrPi{e X15-28 ex2it-33)eky $83-ANGB 838956 14U Ak yod PRelim
clay SEQANGy dlDrDeses Wer & AgstateshinGign 981190 Gkintaka@ata

17':] presented in Fig. 98. Example 89 Groups of fasted mice were Injected
with the following: saline 24/43
DHis-Ala2-LeulS-oxm(exI5-23)(ex27-33)-A1a38,39 (SQE ID NO : 128)

AIREALATILS) Serd DepB AlalB:oxanext5-28)(ex27-33)-Lys33-Lys38 (SEQ

HitRNEy d-lffjf)lr%ﬂé?l%@ Ser Asp Tyr Ser Lys Tyr Len Glu Glu Glu Ala Val A Leu Phe Ile
ex|5-23)(éx27- 33) s33-Lys3

D 2-As 3 Le -oxm(e
B ey T Gl RN e e
IG%SEQ ID NO ; 143) 24/322
DHisl-Ser2-Asp3-Vall8-Alal9-oxm(exI5-23)(ex27-33)-Lys33-Lys38 (SEQ

AR Nggolxg@o @9@%&%5& gtsﬂn@x% xfﬁ%q intake data is

present in Fi xamp e Groups of fasted 'mice were |nJected

S ff&éi‘\% %ée%&%%w@ﬁ@@ﬁeéf@é@iée lcaiphe Tle
GIpT/4 B His 41 2VIBy BaoSariexdEn28)(Ex 2T 33)-Ak38 B8 (SEQIMANOSEQ
1D 328) 18%/300 DHisl-Ser2-Asp3-Val18-oxm(ex|5-23)(ex27-33)-Lys33 (SEQ
ID NO : 150) 24/301
DHisl-Ser2-Asp3-Vall8-oxm(exI5-23)(ex27-33)-Lys33-Asn34,35-Stop

D- ](@E,qub N@I& @f)@%@?ﬂi Lys42-palmitoyl- oxm(ex15~23)(ex27-33)

D-ikigk SorZATEMANS-BxA{e XIb-23 ) (exXP/i133) cly s33 <A A8V 3bAky 530PHI0

Ite @ﬁﬁﬁ&,@ LNQ.an(ﬁ )‘3%41539%1‘ Ser Asn Asn lle Ala Ala Ala Glu Glu Lys-palmitoy]
(S]J% é @spS -Vall8-oxm(exI5-23)(ex27-33)-Lys33-Al1a38, §9 G1u4yO 41

ID NO : 153) Doses were as stated in Fig. 100. Food intake
data is presented in Fig. 100. Example 91
The compounds were administered by injection to groups of mice at 100 or 400 nmol/kg. A

further group was administered with saline (control).

The measured food intake for each group is shown in Figs. 61a to 61¢ for, respectively, the
intervals from 0 to 1 hour, from 1 to 2 hours, from 2 to 4 hours, 4 to 8 hours, and from 8§ to 24

hours afier injection. All compounds showed a reduction in food intake,

Example 52: complex variants tested at different doses

Groups of fasted mice were each injected with one of the following:

Ala38,A1239,Glud0,Glud 1, Lys42-oxm(ex15-23)(ex27-33)

His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe Tle
Gln Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn Ile Ala Ala Ala Giu Glu Lys (SEQ ID NO .
107) '
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Groups of fasted mice were injected with the following: saline 24/300
DHisl-Ser2-Asp3-Vall8-oxm(exlI5-23)(ex27-33)-Lys33 (SEQ ID NO : 150)
24/314 DHis1-Ser2-Asp3-Alal8-oxm(exI5-23)(ex27-33)-Lys33-Lys38 (SEQ
WO MNildl) 24/316 PCT/GB2006/002155
DHis1-Ser2-Asp3-Leul8-oxm(exI5-23)(ex27-33)-Lys33-Lys38 (SEQ ID NO
: 142) 24/320
DHisl-Ser2-Asp3-GInl6-Leul8-oxm(ex15-23)(ex27-33)-Lys33-Lys38
(SEQ ID NO : 154) 24/324
DHisl-Ser2-Asp3-Alal6-Leul8-oxm(exI5-23)(ex27-33)-Lys33-Lys38 (SEQ
Al NER9.QI84), Ciubdsywereuasy state@dEiyetn3BHood intake data is
Hipﬁ@ﬁ_@ﬁt@@ rfhfl‘fﬁe_: i@riSeT}@@pg@@&q?% YT’QISL&{ BYiQus éﬁfﬂé’%ﬁoﬁ? %@ﬁlﬁf’he Ile
es containin u ve a favourable an ed activity
GIQr%(g) i eﬁu}r% %Sr%{%he%g'f%% %rregeerr?’“es ) xaerr?‘g e%é%lgg %ﬁ%fg?érayﬁ{%@ D
Né/)\iér]é)injected with the following: saline 24/318
DHisl-Ser2-Asp3-1le18-oxm(ex15-23)(ex27-33)-Lys33-Lys38 (SEQ ID NO:

AIM,&ha@%ﬁ&o\jéﬁ‘ﬁ%i@é@ﬁ%ﬁni&ﬁi&a&@%s%%@x@}@%ﬁ data is presented in
I—IisFégr' Clﬂg?GlTJl]Re ‘b%?ta shows the dose response profile for the injected

compoun W8 S008P 4 ADBTEYIST5IbdE I EE Vel b B lle
Clighiadpss brerasedihriibwéns SajdotedswithAlci o Woniiiy Clsdline 24i816SEQ
1D BHIisIi8er2-Asp3-Leul8-oxm(exI5-23)(ex27-33)-Lys33-Lys38 (SEQ ID NO:

142) 24/330 DHisl-Ala2-Glu3-Leul8-oxm(exI5-24)(ex27-33)-Lys33-Lys38

Th%ls%g ID NO: 156) 24/331 . ,
ORIES RE SR e Bhitsaton i gy o5 8yi9e s 3 8 3B P QA By -

Rrops Vs 24i8@ Mered with saline (contro}).
DHis1-Ala2-Asp3-Leul8-oxm(exI5-24)(ex27-33)-Lys33-Asp35-Lys38 (SEQ

NO :.158) 24/327 . - .
oSt B Sl g s e B aSRES Y. s
intgrEgsdrop ONRD: REBOYipB dde ek deomated nmigt OB mEoehiiakes datd is
hoyprefenitgatimFigl dOFhomxampleddGralypsiabiasiedsmice were injected
with the following: saline 24/310
Exa%'?#gl' erZ-QEPS-Val18-oxmgexl5-23 (ex27-33)-Lys33-Lys38 (SEQ ID NO

; com variants tested at further doses

Grdups of fasted mice were each injected with one of the following:

Ale38,Ala39,Glud0,Glud 1, Lys42-oxm(ex15-23)Xex27-33)

His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Giu Glu Gl Ala Va! Arg Leu Phe He
Gin Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala Ala Ala Glu Glu Lys (SEQIDNO :
107)

Ala38,Ala39,Glud0,Glud] Lys42-lauroyi-oxm{ex15-23)(ex27-3 3)

His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Giu Glu Glu Ala Val Arg Leu Phe [le
Gln Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn Ile Ala Ala Ala Glu Glu Lys-lauroy] (SEQ ID
NO: 111)

Ala38,Ala39,Glu40,Giu41,Lys42-palmitoyl-oxm(ex] 3-23)(ex27-33)
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23/310 DHisl- Ser2-Asp3-Val
18-oxm(ex|IS-23)(ex27-33)-Lys33-Lys38-Octanoyl (SEQ ID NO : 160)
23/311 DHisl- Ser2-Asp3-Val
wo-axerexlar23)(ex27-33)-Lys33-Lys38-Lauroyl (SEQ ID NQérl€ddvosiooz1ss
23/312 DHisl- Ser2-Asp3-Val
18-oxm(ex15-23)(ex27-33)-Lys33-Lys38-Palmitoyl (SEQ ID NO 162)
27/310 DHisl- Ser2-Asp3-Vval
18-oxm(exI5-23)(ex27-33)-Lys33-Lys38-PEG (SEQ ID NO: 163) Doses
His\ jeir@in § 8t dhn Bre1 04 Foowihvaker davCi fie Sontdd Yl pies Eodhe Le
Gl inplby9 3.6 @iy o8ydf iakiettmiceasciie Anedtedimndth the fellowingy ssiine

ID Ry 324hy
DHisl-Ser2-Asp3-llel8-Lys20,Tyr21-oxm(ex|5-23)(ex27-33)-Lys33-Lys38

(SEQ ID NO:164) 24/330
Theypmppunds 2@ el Sbivnitissisd Koxxeiaict #s38-1Ys88SEANDINO
groapl by adkdifi e 20064134 34R. T/GB2006/002155 zgio.ji
Lnisl-Ala2-rasps-Leulo-oxm(ex13-24)(eaZ/-33)-Lys33-Lys38 (SLQ ID NU

: 157) 24/310 : e .
Theggtatea f9od Aunls DLt soRm lespE s sk £7238 1 osaepratisels B0) 1D

intepy@s b tPUIRWE from 1 to 2 hours, from 2 to 4 hours, 4 to 6 hours, 6 to 8 hours, 8 to 10
houlaHiBloS e lznAsnd-1:au I8 @ (Re i3) (§¥ 13 Pl X3 BAdwsAB(RRR HaaNO:

. 142) Doses were.as stated in Fig. 105. Food intake data is presented in
ek DB te oo P
" Ffi‘g. fob: é:?(%lﬂ%?gs& X ?oﬁf)eg of iggéflegofﬁ%e(\%ere injected with the

following: saline 24/310 DHis1-Ser2-Asp3-Val
Exabfploxih (exi5i28)taidiB By kyad3-Lys38 (SEQ ID NO : 114) 23/310

Grobel i rRRAPZrASRAY Bl LSRRI R-GRHENE fRRings 33-Lys38-octanoy|(SE
Q ID NO: 160) 23/311 .
DHisl-Ser2-Asp3-Val18-oxm(ex15-23)(ex27-33)Lys33-Lys38-lauroyl (SEQ

D-Hipl 2L 167y se3BA R BHys-Rer L 833 el 180xm (ex

D-HBE-2B)(x2T38) bys 35 bysBG- Pal sutoyk (SEQu BING GhOR) 27430 Leu Phe

va Bilieh 3R AR VR B xR 23R ADMSRR VSRR PFGSEQ 1D
NO: 163) Doses arsé g}slit)yated in Fig, 106, Foeo Intake da 3(?5 p(:jr)esente in
Fig. 106. Example 97 Groups of fasted rats were injected with the

D-I—ﬁglmgysiﬁaﬁMéS,Ala39,Lys40-IauroyI-0xm {ex15-23Yex27-33)

D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe

Val Gin Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn Ile Ala Ala Ala Lys-lauroyl (SEQ ID

NO; 104)

D-Hisl,Ala2,Ala38,A1a39,Lys40-palmitoyl-oxim (ex15-23)(ex27-33)

D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe
Val Gln Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn Hle Ala Ala Ala Lys-palmitoy] (SEQ ID
NO : 108)

D-His1,Ala2,Ala38,Ala39,Lys40-lauroyl-oxm (ex15-23)(ex27-33)

D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Len Glu Glu Glu Ala Val Arg Leu Phe
Val Gin Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala Ala Ala Lys-lauroyl (SEQ ID
NO 1 105)
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24/310 DHis1-Ser2-Asp3-Vall8-oxm(ex15-23)(ex27-33)Lys33-Lys38
(SEQ ID NO : 114) 24/316
DHis1-Ser2-Asp3-Leul8-oxm(ex|5-23)(ex27-33)Lys33-Lys38 (SEQ ID NO
wdAdyBoses are stated in Fig. 107. Food intake data is pregpepieghindnitziss
107. Example 98 Groups of fasted rats were injected with the following:
saline 111 WO 2006/134340 PCT/GB2006/002155 24/314
DHis1-Ser2-Asp3-Alal8-oxm(ex|5-23)(ex27-33)Lys33-Lys38 (SEQ ID NO:
141) 24/310 DHisl-Ser2-Asp3-Vall8-oxm(ex|5-23)(ex27-33)Lys33-Lys38
A@éétqﬁ’ N%‘*Ul“id_)ysﬁﬁ-}glfgyl oxm {x15-23)(ex27-33)
1P PRsFBEHY- R Be Bu B0ian [ox IS I3 Ex27e86)L {83811 ye38 ((SEL LDHNO 2l

GIARD 124/CHB B tis)-SeiRoAspdel RS-t NRA! S ¥s3dVadd
N&,S‘Efg ID NO: 143) Doses are stated in Fig. 108. Food intake data’is

presented in Fig. 108. Example 99 Groups of fasted rats were injected

with the following: saline 24/310
TR s Sur? weep8ivialiSsokin( exbi2B)exips38)hiys 33H 153 ¢S E @R NEup

wikethhniRide3ddhvith saline (control).
DHis1-Ser2-Asp3-Vall8-oxm(ex|5-23)(ex27-33)Lys33-Lys38-octanoyl(SE

Q ID NO: 160) 23/311
Ths preepsst oo ke BN Gaei BTEXIS DBy (R PG 63k Jo 08 foys@eptaingyl (BEQ
intgvNCGrod6l §p 2 3@ At iSo 2 hours, from 2 to 4 hours, 4 to 6 hours 6 to 8 hours, 8 to 10

hoalss.%azr@é@zmmmm'& Z%L(%ZES&Q 'cxaéétw i a@'eaox' I(a'**s'jg\%thf’

alsp ente

th o g') %8 S¢S ar stated in Fl%ﬁ Food intake
T:B PO ExAri ?Oroyg?dﬂf)%s ?%H&P&Pé‘%@%f@’é’té‘&\ﬁﬁﬁz%@ which
h&ffd?f’é‘mﬁ@jy satiswdByxekdin-4 (SQE ID NO: 22) 24/310
shbvidis bR erZoABI8c¥ itk 8-OXM(exI5-23)(ex27-33)-Lys 33-Lys 38 (SEQ ID
NO: 114) 23/310 D-Hisl-Ser2-Asp3-Vall8-OXM(ex|5-23)(ex27-33)-Lys
33- Lys 38-octanoyl (SQE ID NO: 160) Doses are stated in Fig. 110. Food
ExpppkeSantayisifralaietmprrfg910. Example 101 Groups of fasted rats
Grpyeperfifjetetedionitiarthveclotbdwiivaigyith 22 of the foliowing:

D-Hisl,Ala2,Lys33,A1a38,A1a39,Lys40-oxm (ex] 5-23)(ex27-33)
D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe
Val Gln Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn Ile Ala Ala Ala Lys (SEQ ID NO : 85)

D-His1,Ala2,Lys33,Ala38,A1a39,Lys40-lauroyl-oxm (ex15-23)(ex27-3 3

D-His Ala Gln Gy Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe
Val Gin Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn He Ala Ala Ala Lys-lauroyi (SEQ ID
NO : 104)

D-His1,Ala2,Ala38,A1a39,Lys40-lauroyl-oxm (ex15-23)(ex27-33)

D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gln Glu Ala Val Arg LeuPhe
Val Gln Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn Ile Ala Ala Ala Lys-lauroyt (SEQ ID
NO : 105)

The compounds were administered by injection to groups of mice at 3, 7 or 10 nmol/kg. A

further group was administered with saline (control).
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WO 2006/134340 PCT/GB2006/002155 saline 1/4 Exendin-4 (SEQ ID
NO : 165) 240/10 D-Hisl-Leul8-Exendin-4 (SEQ ID NO : 165) 24/340
D-Hisl-Ser2-GIn16, Leul8-OXM(exI5-23)(ex27-33)A1a37-NH2 (SEQ IDNO
wWalBey 3482 D-Hisl-Ala2-G1n16, PCT/GB2006/002155
LeulS-OXM(exI5-23)(ex27-33)A1a37-NH2 (SEQ ID NO : 167) 24/344
D-Hisl-Ala2-G1n16, Leul8-OXM(exI5-23)(ex27-33)Lys38-NH2 (SEQ ID
NO : 168) Doses are stated in Fig. 111. Food intake data is presented in
Fig. 111. Example 102 Groups of fasted mice were injected with the
following: saline 1/4 Exendin-4 (SEQ ID NO : 22) 24/342 D-His
Thempauihied skt e XM (eouB g ex ATERS) A4S TSAHR (S BT HIY NG !
infBR)s B4d3e b Dhblis fréaPn(3IndiBs, ls@kh 28o-OXMxtd B1red3) (@U2 403 Bhbis3

aigm. ,’33‘5 @%lgggﬁ%‘?&g@&geﬁ# |§IAI (é -GIn16,

x15-23)(ex27-33 Lys3 auroy EQ ID NO : 169) Doses
Shﬁ?@%i‘aﬁgﬂc fioERyePd 514804 intake data is presented in Fig. 112. Example
103 Groups of fasted mice were injected with the following: saline 24/344

E;g,;,—yfelgg@g ﬁ‘%‘ﬂ%‘%%@% g@,l;,q,& REMIEH5-23)(ex27-33)Lys38-NH2 (SEQ
IS
N O“Eﬁépféafgﬁ%(’z‘x B e ‘!LW“Q?PE%% REHY® NO - 157) 23/344

D-Hisl-Ala2-GIn3-G1n16,
DEe‘ul&ﬂ)ﬁb«iﬁew&&%}(e&%ﬁ&)ky&%&lmmyjC&E@GDW@M&69) Doses

D3R Alatad iyig ek 3nFegdl t?yl&es 4a1a 5 PrEseMashd i Qs At Ak b3 V¥R
1 81361[1% PCT/\C%B&%]OO 6/ 021 n%S Exam le 104 Groups of fasted

hiice Werd e o d Witk PR i dai ‘éiﬂlﬂ% 844412 Glu Glu Lys (SEQ ID
ND:Hidl-Ala2-Asp3-1lel8-OXM(exI5-23)(ex27-33)-Lys33-Lys38 (SEQ ID NO
- 170) 24/347

o SR A IS S s 20TV ORG99 ys3L

%4 D NO': 171) 2413
H@F%az -Asp3-llel8-Lys20-Tyr2l-Val23-OXM(exI5-23)(ex27-33)-Lys33-
D—@s% 1{313_(@ ThiNREe T&ﬂ&) Asp Tyr Ser Lys Tyr Leu Glu Gln Glu Val Val Arg Leu Phe

{le GIn Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn AsnIle Ala Ala Ala Glu Glu Lys (SEQ ID
NO:114)

D-His1,Ala2,Asp3,Ginl6, Vall8-oxm(ex15-23)(ex27-33)Lys33,Ala38,Ala39,Glu40,
Glud1,Lys42-Octanoyl

D-His Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gln Glu Val Val Arg Leu Phe
lle Gin Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn Ile Ala Ala Ala Glu Glu Lys-Octanoyl
(SEQIDNO: 115

D-His1,Ala2,Asp3,GIn16, Vail8-oxm{ex15-23)(ex27-33)Lys33,A1a38,Al1a39,Glu40,
Glud],Lysd42-PEG

D-His Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gln Glu Val Val Arg Leu Phe
lle Gln Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn lie Ala Ala Ala Ghu Glu Lys-PEG (SEQ
IDNO: 116)

The compounds were administered by injection to groups of mice at 6 or 20 mmol/kg. A further

group was administered with saline (control).
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24/349
D-Hisl-Ala2-Asp3-Argl5-llel6-llel8-Lys20-Tyr21.-OXM(exI5-23)(ex27-33)-L
ys33- Lys38 (SEQ ID NO : 173) 24/350
WD-HislisdaRrAsp3-Lysi5-1lel6-1lel8-Lys20-Tyr2l-OXM(exI5-2 P(ax@rz@3)obyi 55

s33- Lys38 (SEQ ID NO : 174) Doses are stated in Fig. 114. Food intake
data is presented in Fig. 114. Example 105 Groups of fasted mice were
injected with the following: saline 24/331
D-Hisl-Ala2-Asp3-Leul8-OXM(exI5-24)(ex27-33)Lys33-Lys38 (SEQ ID NO
: 157) 24/370

Thesepasdies Rod A fas gre @ e i3y @ige F3391506 33 rgs8Bi(SEHYD NO

intervb B3y 2 3/@70howr, from 1 to 2 hours, from 2 to 3 hours, from 3 to 4 hours, 4 1o 6 hours,

frolsiHY ?@@gaﬁﬁ@% bﬁhﬂ%&@&ﬁé@%@%@%ﬁ sﬁ%ﬁﬁlﬁr&mﬁt@ %tﬁnoyl (SE

°°“§°iif*s? RS /i d§°£‘é‘hi% EIRRICES P ARES Fogfryen's ihy ¥ surshi(sE
QIDNO: 177) 23/372
Exddpikish AlaR-Aepdnie w8 ddiexI5-23) (ex27-33)Lys33-Lys38-Palmitoyl(S

ardER IR NP7 8, DOse s AR Slated N Fi 418, Food intake data is

presented in Fig. 115. Example 106 114 WO 2006/134340
PCT/GB2006/002155 Groups of tasted rats were injected with the
D-Hisl| darihsmSative(c1]4-Bremiii d(SEQ HSNG 3922y 43841, Lys42
D- P@;Bﬂﬁf@i @Zgﬁﬁpﬁlemﬂ l@a@&ﬂM@?;s@ @fs)(@xzzu%mm@u%%@gﬁe&%
re.state | ta is presented in
e e S S SbA Ll SR S LA rohD
NO faﬁ@g within the scope of the invention are given below in single letter

amino acid code. It will be understood that the invention encompasses not

D-mnlxm%mm%%y@bbﬂw %w@mwms@%n@él@ws@@f as

e cripe that i ces given below,

sl yeter Byl s i I A e
lie @EJ "Fﬁ@fra'iﬂé* .HAQ@GBWSW&WEWK%V@WMG@@W@@
NOHABGTFTSDYSKYLEIELVKYFVGWLKNGGPSKNNIA

HADGTFTSDYSKYLREELVKYFVGWLKNGGPSKNNIA

HADGTFTSDYSKYLRIELVRYFVGWLKNGGPSKNNIA
D-Hisl,Ser2,Asp3, Vall8-oxm{ex15-23)(ex27-33)Lys33,Ala38,A1a39,Glu4d0, Gludl,Lysd2-

Lauroyl

D-His Ser Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Val Val Arg Leu Phe
Ile Gin Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn lle Ala Ala Ala Glu Glu Lys-Lauroyi
(SEQIDNO: 119

D-His1,Ser2, Asp3-oxm{ex15-23)(ex27-33)Lys33,A1238,A1a39,Glu40, Glud1,Lys42-Lauroyl
D-Ser Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe
Ile Gln Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn Jle Ala Ala Ala Glu Glu Lys-Lauroyl
(SEQIDNO: 120y

The compounds were administered by injection to groups of mice at 6 or 20 nmol/kg. A further

group was administered with saline (control).



HADGTFTSDYSKYLRIELVKLFVGWLKNGGPSKNNIA
HADGTFTSDYSKYLRIEL VKYFIG WLKNGGPSICNNIA
HADGTFTSDYSKYLRIELVKYFVEWLKNGGPSKNNIA

WOARGTELSDY SKYLEEELVKYFVGWLKNGGPSKNNIA  per/aR2006/002155
HADGTFTSDYSKYLEIELVRYFVGWLKNGGPSKNNIA
HADGTFTSDYSKYLEIELVKLFVGWLKNGGPSKNNIA
HADGTFTSDYSKYLEIELVKLFIOWLKNGGPSKNN IA
HADGTFTSDYSKYLEIELVKYFVEWLKNGGPSKNNIA

Th- R BETHTS ISR REEOVRY TN G G FSKaIRpAespecuvery, me

intdrbADETFRS DO R EE LKL W@ kNG BPEHNNIA hours, 4 10 6 hous,

frm'ﬁ'é\B@I@%%%YQK%BEF&\M%&E@WHE%@EE%%%lﬁﬁve data. Al
HADGTFTSDYSKYLR%LVKYFVEW GGPSICNN

: / LK .
conpREs-F4uted B (PERYAnA EQO0 BIEKGEIE RNRS BRI Qmmiaﬂ the D-
HisHANDETRTSD ¥ SO ERIEE RYEIE WIEKMESERSK KNS, Glesl wei2-Lauroyl

and2006/1 84340 R CHHGER20BGIR021DDys33, Ala38,Ala39,Glud0, Glud1,Lys42-Lauroyl
ARGTET DYS-kKM'-ﬁ"'?Lé/@{':\é%w&-%(é\é?%s*%ﬁ’é& to the sali

A S L U O R K N RN G P BRI A on fo the saline

COMPADGTFTSDYSKYLRIELVKLFVEWLKNGGPSKNNIA
HADGTFTSDYSKYLRIELVKYFIEWLKNGGPSKNNIA

ExiHRGT FTSDYSKYLEEELVRYFVGWLKNGGPSKNNIA
6. JAD TF;{SDYSKY%&EELYELFVGW NGGPSKNNIA
"HRBETET SIS SR PEE B VR VTG BSRNNIA

HADGTFTSDYSKYLEEELVKYFVEWLKNGGPSKNNIA
D-HARGTFESDY SKYLEIELVRLF VGWLKNGGPSICNNIA

AT LB MOCOR N o

GPSKNNI
Ve et M R VR (XA R ATRR AT LA KA ARE
GTFTSDYSKYLEIEL VKLF V E WLKNGGPSKNNNIA
DJHAD@EZE{BSDYSKYLHELVKLFVEWLKNGGPSKNNIA

nﬁi\@@@é&%%! S A %%%gg%ﬁ%%%’%\f&rg Ala Gln Asp Phe

DYSKYLREELVRLFVG
Vel GO Er SISV SK YT RERT SR AE ML RRICEDERRRIR NO: 121)
HADGTFTSDYSKYLREELVRYFVEWLKNGGPSICNNIA HAD

Thdedidoaldy W daRERleMd Uy i MACINH BSISIN A400 nmol/kg. Further

groups were administered with saline and human oxm as negative and positive controls

respectively.

The measured food intake for each group is shown in Figs. 68a to 68d for, respectively, the
intervais from 0 to 1 hour, from 1 to 2 hours, from 2 to 4 hours, 4 to 8 hours and 8 o 24 hours
after injection, Fig. 68e shows cumulative data. Both compounds caused a reduction in food

intake at some of'the time points.

Example 59

Groups of fasted mice were each injected with the following:

D-Ala37-0xm
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HADGTFTSDYSKYLREELVKLFVEWLKNGGPSKNNIA
HADGTFTSDYSKYLREELVKYFIEWLKNGGPSKNNIA HADGTFTSDY S
KYLRIEL V RL FIG W LKNGGP S ICNNIA
WoARGBEESDYSKYLRIELVRLFVEWLKNGGPSKNNIA  per/GR2006/002155

HADGTFTSDYSKYLRIELV KLFIE WLKNGGPSKNNIA
HADGTFTSDYSKYLEEELVRLFVGWLKNGGPSKNNIA
HADGTFTSDYSKYLEEL VRYFIG W LKN GGPSICNNIA
HADGTFTSDYSKYLEEELVRYFVEWLKNGGPSKNNIA

HEFRDE FETSHYS KV RILEPV BRI S DR RS G EPSRINNg A Ala (in Asp Phe

ValghDBTLRET BB YSKM EVE Ary Rh FISAMIASNGEPSK KERIAID NO: 122)
HADGTFTSDYSKYLEIELVRLFVEWLKNGGPSKNNIA

HADGTETSDYSKYLR ELV WLKN
o QR b b s ARion (RROTTR R et R e Furter groups
weng AriniHe e SHive AR BS ORI @E PSIINRRRTTols respectively.
HADGTFTSDYSKYLEEELVRLFIGWLKNGGPSKNNIA 116 WO

Th&@@@@eﬁ‘%&@n&%ﬁg‘%pg Qg&é%l in Figs, 69a and 69b for, respeciively, the

TETS FIGWLKNGGPSKN
G DY B B AL I RIEEPRRRNIN = dacion n o

inta#satwws;@wwﬁ'@E@nWYFlEWLKNGGPSKNNlA
HADGTFTSDYSKYLEEELVKLFIEWLKNGGPSKNNIA
H@Q%TFTSDYSKYLEIELVRLFIEW LKNGGPSKNNIA
DGTFTSDYSKYLREELVRLFIEWLKNGGPSKNNIA
Gk PR B SR FEEE IR F EW P KN BB PSKNNIA
HADGTFTSDYSKYLRIELVKYFVGWLMNTKRNKNNIA HAD
xSRI BPYSKMLEIEL VKYF VG W LMNTKRNICNNIA

e S —
G FRrisp Aol Rty By G R RRRIRRAV(EEQ ID NO: 123)

HADGTFTSDYSKYLEIEL VKYFIG WLMNTKRNKNNIA
LY ¥S&ﬁé§lELVKYFVEWLMNTKRNKNNIA

Gl LD
ISR EO GRS

ValGRB G FRTSD ¥ SN Bieiy ke Fy GWAMRTRR Rmﬂw [AEQ ID NO: 124)
HADGTFTSDYSKYLEIEL VKLFIG WLMNTKRNKNNIA

The compounds were administered by injection to groups of mice at a dose of 2700 nmol/kg.
Further groups were administered either human oxm st the same dosage (for comparison
purposes) or saline (control). Both compounds showed reduced food intake in comparison to

both the saline and human oxyntomodulin experiments at some time points.
The measured food intake for each group is shown in Figs. 70a to 70e for, respectively, the
intervals from O to 1 hour, from 1 to 2 hours, from 2 to 4 hours, from 4 to & hours and from 8 to

24 hours after injection.

Example 61

Groups of fasted mice were each injected with the following:

Oxxm(xxi5-21)
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HADG TF T SDY S KYLEIEL V KYF V E W LMNTKRNICNNIA
HADGTFTSDYSKYLREELVRYFVGWLMNTKRNKNNIA
HADGTFTSDYSKYLREELVRYFVGWLMNTKRNKNNIA

WHARGTRIGDYSKYLREELVICLFVGWLMNTKRNKNNIA  per/GR2006/002155
HADGTFTSDYSKYLREELVKYFIGWLMNTKRNKNNIA
HADGTFTSDYSKYLREELVKYFIGWLMNTKRNKNNIA
HADGTFTSDYSKYLREELVKYFIGWLMNTKRNKNNIA
HADGTFTSDYSKYLREELVKYFVEWLMNTKRNKNNIA

His i35 8 PSSR Recbsv/RE B By heTRIR GRiGipAle Val Arg Leu Phe Val

G ADGCHRATS B SKMIR e ASRYEM WsL INTKRIGKIN NG 15)
HADGTFTSDYSKYLRIELVRYFVEWLMNTKRNKNNIA

D#Bg’ﬂﬁf: ééyLRlEL V KLFIG WLMNTKRNICNNIA

"l”é’fDS‘ﬁ‘r‘ L RIELVKLFVEWLMNTKRNKNNIA

Difispd AT p s Rhe TR S enA roViFr BeyynINTIeR K KHNIG u Ala Val Arg Leu Phe

Vi AR GrHEESIN Ak VERf ARG kg Wek MN TK RN KRN I No: 76)
HADGTFTSDYSKYLEEELVKLFVGWLMNTKRNKNNIA 117 WO
2006/134340 PCT/GB2006/002155 H ADGTFTSDYSICYLEBELVKYFIG

Dwiwwmm%‘(ﬁa Ala38,Ala39

DHxBE TS DYS R [IEETET MtV SWLYMINTKER KNI &lu Ala Val Arg Leu Phe

vEARGHELSRY B YaERE WA Vs WiaMN T RNISMMIA (sEQ 1D NO: 77)
HADGTFTSDYSKYLEIELVRLFVGWLMNTKRNKNNIA
HADGTFTSDYSKYLEIELVRYFIGWLMNTKRNKNNIA

VHASER TSPV SKYLEIELVRYFVEWLMNTKRNKNNIA

Hisl®DGT BFIBPEK I EHEAM KIS Dok WINTGRANKOUNGA Val Val Arg Leu Phe Val

Gl AR Geli B Y P Y L EMEE XK LEY EWAM h'J&B&E%M&O 40)
HADGTFTSDYSKYLEIEL VKYFIE WLMNTKR NIA
HADGTFTSDYSKYLREELVRLFVGWLMNTKRNKNNIA

ViiAABPPrBYISIEY L RHELVRYFIGWLMNTKRNKNNIA HAD GTFT

HiSEY GK YR LY RY Bof B¥Y OVHNIHRINIGN A 1 Glu Glu Val Ala Arg Leu Phe Val

Glﬁﬁ%ﬁbﬂﬁ@@%@ﬁ\ﬁkﬁﬁ LV LG YVLVIN T %ﬁw'ﬁb 75)

ADGTFTSDYSKYLREELVKLEVEWLMNTK NNIA
HADGTFTSDYSKYLREELVICYFIE WLMNTKRNKNNIA
The| (@ TR SBY SRR IED W RIEIBVWHLANTEIKRN BENNI Aose of 30 nmol/kg, A

ARG T TSNS R ELMRERVEVLMNTKRNKNNIA

The measured food intake for each group is shown in Figs. 71a to 71e for, respectively, the
intervals from O to 1 hour, from 1 to 2 hours, from 2 to 4 hours, from 4 to 8 hourg and from 8 to
24 hours after injection. Fig. 71f shows cumulative data. All compounds showed reduced food

intake in comparison to the saline control at some time points,

Example 62

Groups of fasted mice were each injected with the following:

1/4 Exendin-4 (SEQ ID NO : 22)

24/40 DHis1-Ala2-0xm(ex15-23)(ex27-33)-Ala38,39 (SEQ ID NO : 86)

24/82 DHis1-Ala2-Glu3-oxm(ex15-23)(ex27-33)-Ala38,39 (SEQ ID NO : 87)

24/203 DHis1-Ala2-Glu3-oxm(ex15-23)-Glu24-(ex27-33)-Ala38,35 (SEQ ID NO : 93)
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HADGTFTSDYSKYLRIELVKLFIE WLMNTKRNKNNIA
HADGTFTSDYSKYLEEELVRLFVGWLMNTKRNKNNIA
HADGTFTSDYSKYLEEELVRYFIGWLMNTKRNKNNIA

WOARGTRISDYSKYLEEELVRYFVEWLMNTKRNKNNIA  por/araoteioniss
HADGTFTSDYSKYLEIELVRLFIGWLMNTKRNKNNIA
HADGTFTSDYSKYLEIELVRLFVEWLMNTKRNKNNIA HAD GTFT
SDYSKYLREELVRLFIGWLMNTKRNKNNIA HAD
GTFTSDYSICYLREELVRLFVEWLMNTKRNKNNIA

4R BE TS alo v RIET AR e 2R3 A ANARBFICRFERONIR O : 88)
HADGTETSDYSKYLEEELVRLFIGWLMNTKRNKNNIA

T JﬁI&Q%%%&E&&W%E%EWWJ&%NM INKe of § nmolfkg, A

AHAD TFTSDYSICYLEE%LV YEIEWLMNTKRNKNNIA

DR FE DY ERVPEERIRACTEEWLMNTKRNKNNIA HADGTFT

SDYSKYLEIEL VRLFIE WLMNTKRNKNNIA

TMA%JT&ET&@%&&\Y&R&E éM&E%%&LMﬁ%ﬁEE%E%%, respectively, the

T oI RN PRI &gy hows

a@é@gyfﬁ%@g&gﬁﬂgw@tﬁ@m@ﬁgg and h show cumulative data. All compounds

shepE GIETSDV S iE oY UCHA/MKIN GBRB K MMk me points. Peptides of

thitNeka b &&QX%%&@%@%Y%Y&M@W&%&@K&MIQW more potent in first

+ HAFG lFTSDYS%YIC_’RI_ELVRYFVGWLKNGGPSKNNIA
AR QT EBS &k P PEIELVKLFVGWLKNGGPSKNNIA
HAEGTFTSDYSKYLRIELVKYFIGWLKNGGPSKNNIA

EHABSEFTSDY SKYLRIELVKYFVEWLKNGGPSKNNIA

GIESE HRIBRESIY LEE BV EY GV KNGGPSKNNIA H
AF.GTFTSDYSKYLEIELVRYFVGWLKNGGBSICNNIA
HAEGTFTSDYSICYLEIELVKLFVGWLKNGGPSKNNIA

24(4h PET AP sieVS RN BRI RNGCTEEPERION B%)

24HABGIFAIBLYYS YIS E B LIS VW KINGG P SISNAO « 125)
FT YE
ST L RGeS oo

HAEGTFTSDYSKYLREELVKYFIGWLKNGGPSKNNIA
Thel PGSR SBrY SKVAREE bV IGWEVIPMAING GRGHKNINIAE of 6 nmolkg. A
fulthértpfol R ke Bl LM GEWLKNGGPSKNNIA

The measured food intake for each group is shown in Fig. 73. All compounds showed reduced

food intake in comparison to the saline contro} at some time points.

Example 64

Groups of fasted mice were each injected with the following:
24/40 DHis1-Ala2-oxm({ex15-23)(ex27-33)-Al238,39 (SEQ ID NO : 86)
24/42 DHis1-Ala2-8er18-oxm(ex15-23)(ex27-33)-Ala38,39 (SEQ ID NO : 127)

24/43 DHis1-Ala2-Leul8-oxm(ex15-23)(ex27-33)-Ala38,39 (SEQ ID NO : 128)

The compounds were administered by injection to groups of mice at a dose of 6 nmol/kg {expect

where stated in figure 74). A further group were administered saline (control).
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HAEGTFTSDYSKYLRIELVRYFIGWLKNGGPSKNNIA
HAEGTFTSDYSKYLRIELVRYFVEWLKNGGPSKNNIA
HAEGTFTSDYSKYLRIELVKLFIGWLKNGGPSKNNIA
WOARGTHISDYSKYLRIELVKLFVEWLKNGGPSKNNIA  perremanc/nnaiss
HAEGTFTSDYSKYLRIEL VKYFIE WLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVRYFVGWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVKLFVGWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVKYFIGWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVKYFVEWLKNGGPSKNNIA
ThAdRGrEF SN S Yol BBy 15 WHEWM LN P S1CMAYANds showed reduced

o AEGTELSRYSH U HIERYRIHOUINGERIKNNIA
HAEGTFTSDYSKYLEIELVRYFVEWLKNGGPSKNNIA

HAEGTFTSDYSKYLEIELV KLFIG W LKN GGPSKNNIA
ExpaieF FTSDYSKYLEIELVKLFVEWLKNGGPSKNNIA HAEGTFT

Gr@b6BHEdmict WK Enéidd e GEISIMNGA
HAEGTFTSDYSKYLREELVRLFVGWLKNGGPSKNNIA

HAEGTFTSDYSKYLREELVRYFIGWLKNGGPSKNNIA
24N BT AR IS R R BT RV EVE WP (ER EBYERNRIA 119 WO
24/9)DEIL BABAL RO ISBR066/N0X2EE3)-A1a38,39 (SEQ ID NO : 128)

24/@&5@T&T§@Y@%%A{BEEEV&%@WAAKM@@@%W@ 87)

24/HAE£TFT§R§P§ @EE%V%EF&%%\%@§WA%)

The pAERSHIST SR RIPisIRd DX IR eIt to\eToHeNE RS Peoktkadpaes shown in Fig, 75
A HAEGTHHTSDMMGY KR kaNAR (oM LKNGGPSICNNIA
HAEGTFETSDYSKYLRIEL V KLFIE W LICNGGPSKNNIA

g e DR U EETRAAG SR R A PN RRRo s showed reduced
foofiREks PR PSR WP IREEY RV E WinK NG GRSK Ih¢lPeu 18 substitution had

a faviAiaGd £8Py SdENkL mdElARL s KV NG RN A embodiments.
HAEGTFTSDYSICYLEJELVRLFVEWLKNGGPSKNNIA

HAEGTFTSDYSKYLREELVRLFIGWLKNGGPSKNNIA
HAEGTFTSDYSKYLREELVRLFVEWLKNGGPSKNNIA
ExiRBGIFTSDYSKYLRIELVRLFIEWLKNGGPSKNNIA

A RS RRd ORI SIY bifidekd Wbl WK GGPSKNNIA

24/110 DHis-Ser2-Giu3-Val 1 8-oxm(ex15-23)(ex27-33)- Lys33-Ala38,39-Glud0,41-Lys42 (SEQ
ID NO: 110)

23/102 DHis1-Ser2-Glu3-oxm(ex15-23)(ex27-33)-Lys33-Ale38,39-Glud0,4 1 -Lys42-Lauroyl
(SEQ ID NO: 129)

The compound was administered by injection to groups of mice at the doses shown in Fig. 76 A

further group were administered saline {control).
The measured food intake for each group is shown in Fig. 76. The data further shows the dose

response for DHis1-Ser2-Glu3-oxm(ex15-23)(ex27-33)-Lys33-Ala38,39-GLu40,41-Lys42-
Lauroyi.
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HAEGTFTSDYSKYLEEELVRLFVEWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVRYFIEWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVKLFIEWLKNGGPSKNNIA
wAhde 123 eDYSKYLEIEL V RLFIE WLKNGGPSKNNIA
HAEGTFTSDYSKYLREELVRLFIEWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVRLFIEWLKNGGPSKNNIA
HAEGTFTSDYSKYLRIELVKYFVGWLMNTKRNKNNIA HAEGTFTSDY
SKYLEIEL VICYF V G WLMNTKRNICNNIA
HAEGTFTSDYSICYLREELVKYFVGWLMNTKRNKNNIA
H&IE&%TFTS[bYSKYLRIELVRYFVGWLMNTKRNKNNIA

M%%@%férd%@%%ﬂngk%m&e\é& INTKRNKNNIA

EGTETSDYSKYLRIEL V KYEIG WLMNTKRNKNNIA
14 B AR ey SEEPHY BV EWLMNTKRNKNNIA HAEG TF T SDY
24/36| OV ISEREL- VRV 20 (ML T-RANTI R NRAAA A Glud0,41-Lys42 (SEQ ID NO: 11!
23%5@1?51}5@&&&@\8—55%‘2’1?%&MyﬁWA&MMé’d@{}&l&,mﬂ\u&satz-Lauroyi (SEQ ID
% TETSDYSKYLEIELVKLFVGWLMNTKRNKNNIA HAEGTFT SDY
EIEL V KLF IG W LMNTKRNKNNIA
23/IZQB\EE‘TM%%W‘S’WLSE%@LW\?W@MW\f’f’ﬁeﬁﬂmﬁﬂz{‘yg“"l’alm‘tw‘ (SEQ
IDMNAEGTFTSDYSKYLREELVRYFVGWLMNTKRNKNNIA 120 WO
2006/134340 PCT/GB2006/002155
HAEGTFTSDYSKYLREELVKLEVGWLMNTKRNKNNIA
Th (R SBY SR VTREEPURTEI G ERIREE BRI A shown i Fig. 7.
A fplEaTRT ey RipsREEAnVEPEWLMNTKRNKNNIA
HAEGTFTSDYSKYLRIELVRLF VGWLMNTKRNKN'NIA
Thyég%geg}-gp %@éﬂr%ﬁl %ﬁ%FL%W&MHQWR '\%H’Mlﬁ% modulates the response
HAEGTFTSDYSKYLRIELVRYFVEWLMNTKRNKNNIA
PrOffR BRI PR VERVERIEL VKLFIG W LMNTKRNKNNIA
HAEGTFTSDYSKYLRIELVKLFVEWLMNTKRNKNNIA
HARGEFTSDYSKYLRIELVKYFIEWLMNTKRNKNNIA

Grﬁ’gEg?F LRSI EEEL VR EYGWHMNTKRNKNNIA

KYLEEELVKLFVGWLMNTKRNKNNIA
BN SvRRY BRIV A SRR NToRkreorov! (SEQID NO -
13HAEGTFTSDYSKYLEEELVKYFVEWLMNTKRNKNNIA

- 23 HANGEH FA RN B H MR B VG LM LRNKNN A mitoy! (SEQ IDNO :
110)

PCT/GB2086/002155

The compounds were administered by injection to groups of mice at the doses shown in Fig. 78,

A further group were administered saline (control}.

The measured food intake for each group is shown in Fig. 78. No significant difference was

demeonstrated between lauroyl and palmitoyl modification,

Example 69

Groups of fasted mice were injected with the following:

24/76 DHis1-Ala2-oxm{ex15-23 }(ex27-33)-Lys33-Ala38,39-Glud0,41-Lys42 (3 nmol/kg) (SEQ
IDNO:113)
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HAEGTFTSDYSKYLEIEL VRYFIG W LMNTKRNKNNIA
HAEGTFTSDYSKYLEIELVRYFVEWLMNTKRNKNNIA
HAEGTFTSDYSKYLEIELV KLF IGWLMNTKRNKNNIA

WARGTEISDYSKYLEIELVKLFVEWLMNTKRNKNNIA  pOT/GB2006/002155

HAEGTFTSDYSKYLEIELVKYFIE WLMNTICRNKNNIA

HAEGTFTSDYSKYLREELVRLFVGWLMNTKRNKNNIA

HAEGTFTSDYSKYLREELVRYFIGWLMNTKRNKNNIA

HAEGTFTSDYSKYLREELVRYFVEWLMNTKRNKNNIA HAEGTF T SDY
24/ PR e 30k (s T-RANFR RN IKINRnA 123 8,39-Glud0,41-Lys42 (1 and 3
b ASGEO TS BYSK¥LREELVKLFVEWLMNTKRNKNNIA

23/%%§£E§&D&§K¥(k§§§'=2‘é X BYWEMNTARNEKINNIA 41-Lys42-Lauroyl (3

AEGTETSDYSKYLRIELVRLEIGWLMNTKRNKNNIA HAEGTET SDY S
mnﬂ%ﬁf%@%@% W LMNTKRNKNNIA

24 EG TR DY ey E-PA BRI v, M KEF RIRiNaeaieg) 8 amol/kg) (SEQ ID NO
s6HAEGTFTSDYSKYLEEELVRLFVGWLMNTKRNKNNIA

24/%1@513@&\& ﬁ%ié?\’f’é%‘-%{m NKNMA seQ mNO - 125)

HAEGTFTSDYSKYLEEE NKNNTA
HAEGTFTSDYSKYLEIELVRLFIGWLMNTKRNKNNIA

A TAEGPET S SIYBERE IR EVEWL MNTKRNKNNIA
HAEGTFTSDYSKYLREELVRLFIGWLMNTKRNKNNIA 121 WO
2006/134340.PCTIGB2006/002155 . -.

Th?—ffﬁs&er?:t?%%ﬁ‘?%ﬁﬁﬁa Egif??ﬁﬁ%??%wmﬁﬁ?(RNKNNlA
HAEGTFTSDYSKYLRIEL VRLFIE W LMNTKRNKNNIA

ExkbEGTFTSDYSKYLEEELVRLFIGWLMNTKRNKNNIA

GrilMBERIdhRRY REY I EEELMER lifs YERWMAMAN TKRNKNNIA

L T

24408 pay PR RN A 51 it v b IS e R RRARONN@: 133)
240 R Bk RIRNSK Y RInE RIEFEIESAL MNT KRN KONNDAL 17)

24 DGR IGT AP Rk b FE YRS E MV TSR NN vt 5. (sEQ D NO:

HADGTFTSDYSKYLRIELVKYF VO WLICNGGPSKNNIA

B ADGTFTSDYSKYLEIELVKYFVQWLKNGGPSKNNIA

23/HA DEIRTEOVSKEREE B YRVOVLIRNGSPB idNiditional Lauroyl on
1y HARBIRT SOYSH Y LRIELVRYFVQWLKNGGPSKNNIA

The compounds were administered at the doses shown in Fig. 80

A further group were administered saline (control).
The measured food intake for each group is shown in Fig. 80.

Example 71

Groups of fasted mice were injected with the following:

24740 DHis1-Ala2-oxm(ex]5-23)(ex27-33)-A1a38,3% (SEQ ID NO : 86)

24/43 DHis1-Ala2-Leul8-oxm(ex15-23)(ex27-33)-Ala38,39 (SEQ ID NO : 128)
24/82 DHis1-Ala2-Glu3-oxm(ex135-23)ex27-33)-Ala38,39 (SEQ ID NO : 87)
24/84 DHis1-Ser2-Asp3-oxm(ex]3-23)(ex27-33)-Ala38,39 (SEQ ID NO : 88)
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HADGTFTSDYSKYLRIELVKLFVQWLKNGGPSKNNIA HADGTFT
SDYSKYLRIELVKYFIQ WLKNGGPSKNNIA
HADGTFTSDYSKYLRIELVKYFVQ WLKNGGPSKNNIA
WeADGTAEBDYSKYLEEELVKYFVQWLKNGGPSKNNIA  PCT/GB2006/002155
HADGTFTSDYSKYLEIELVRYFVQWLKNGGPSKNNIA
HADGTFTSDYSKYLEIEL VKLF V Q WLKNGGPSKNNIA
HADGTFTSDYSKYLRIEL V KLFIQ W LKNGGPSKNNIA
HADGTFTSDYSKYLEIELVKYFVQWLKNGGPSKNNIA
T R PRSI SR SR T EET PR SN KNGEPSKNNIA
A A GTRTSH ASKYERERRNR (FYOWLKNGGPSKNNIA
HADGTFTSDYSKYLREELVKYFIQWLKNGGPSKNNIA
o RS RY S BB EMULINGOPSKNNIA
GTFTSDYSKYLRIEEVRLFVOWLKNGGPSKNNIA
HADGTFTSDYSKYLRIEL VRYFIQ WLKNGGPSKNNIA
ExkDGTFTSDYSKYLRIELVRYFVQWLKNGGPSKNNIA

GrivORERldel Ry RE ek VI @GN G GPSKNNIA

R e O OGN By i

(SE!B&B@SW#@DYSKYLEEELVRYFVQWLKNGGPSKNN|A
24 ARG IRT BOMBKMLIBEE RV IPY QWK NGOG BB SEQ ID NO: 118)

23 ARGTHT S YDA RR MG G- KNG GRRKNNL 23O No
2006/ 134340 PCTIGE2005/002155 HADGTFTSDYSKYLEEELVKYLVCZ

Liuvvvr~r,~vrvu-~ HADGTFTSDYSICYLEIELVRLFV Q
23APH mi B GREKNINIR b ETeT Sovgkel GRR Iy NSy 16
WLKNGGPSKNNIA

A %"{%Q%EER?% Sl El MR @Q%WLKNGG PSKNNIA

ETSDYSKYLEIEL VICLFIQ WLKNGGPSICNNIA
HADGTFTSDYSKYLEIELVKLFVQWLKNGGPSKNNIA
ThtABGTETS NS Yoir B4 hl 0y P WEKRIG P SKNNIA
HADGTFTSDYSKYLREELVRLFVQWLKNGGPSICNNIA
EX%%%FTSDYSKYLREELVRYFlQWLKNGGPSKNN|A
FTSDYSKYLREELVRYFVOWLKNGGPSKNNIA
GroparsEfrstef SHpe SRY IPRER R e W R GGPSKNNIA
24 HADETFFFSDN S KWAREEL- VLRV GAMLIKNGGRGRNINGR, 41-Lys42 (SEQ ID

NO: 117)

24/210 DHis1-Ala2-Asp3-oxm(ex]5-23)(ex27-33)-Lys33-Ala38,39-Glud0,41-Lys42 (SEQ ID
NO: 114)

24/114 DHis1-Ser2-Asp3-Gln16, Val 1 8-oxm(ex15-23)(ex27-33)-Lys33-Al1a38,39-Glu40,41-
Lys42 (SEQ ID NO: 135)

A further group were administered saline (control).

All compounds were administered at a dose of 6nmol/kg

“The measured food intake for each group is shown in Fig. 83.

Example 74
Groups of fasted mice were injected with the following:
15/1 DHisl-Ala2-oxm(ex15-24)(ex27-33) (SEQ ID NO : 51)
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HADGTFTSDYSKYLREELVICYFIQWLKNGGPSKNNIA HADGTFT SDY
SICYLRIEL V RLFIQ W LKNG GP S KNN IA
HADGTFTSDYSKYLRIELVRLFVQWLKNGGPSKNNIA

WOARGTELESDYSKYLRIELVKLFIQWLKNGGPSKNNIA  peT/GR2006/002153
HADGTFTSDYSKYLEEELVRLFVQWLKNGGPSKNNIA
HADGTFTSDYSKYLEEELVRYFIQWLKNGGPSKNNIA
HADGTFTSDYSKYLEEELVRYFVQWLICNGGPSKNNIA
HADGTFTSDYSKYLEIELVRLFIQWLKNGGPSKNNIA

2440 DETIFA SIS VIS ENARE EMVOWLIR NEC ESKOINIA

24 DETETRONRILEFEAYEFIOMBNGORSINDID - 59
AR AR %ﬁ@;ﬁ%@ﬁ%&* SEamo: 157
2HHABETFYSTvSVLERERYREF RS EP SRR iEQ ID NO : 105)

23A DI FAISEY S Y EEE YR FYEBVIFC NGRS MNTAmitoy] (SEQ ID NO:
13BADGTFTSDYSKYLEEELVRYFIQWLKNGGPSKNNIA

HADGTFTSDYSKY|LLEEELVKLFI LKNGGPSKNNIA HAD
A B BE 39 T LI VPRI GOPSKNNIA

HADGTFTSDYSKYLREELVRLFIQWLKNGGPSKNNIA
Chthbadl vd:S REGKN hédokdd Ritkd @ MA KINGGPSICNNIA

T}Hﬁ%@?ﬁ?@@%ﬁ'&&&%@ EMRWELMINTKRNKNNIA

HADGTFTSDYSKYLEIE F VQ WLMNTKRNKNNIA
HADGTFTSDYSKYLREELVKYFVQWLMNTKRNKNNIA 123 WO
E@0%/134340 PCT/GB2006/002155

GopEB et ddSRIEE ¢ LARIEdMIRY Tl LN TKRNKNNIA

ADGTF YSKYLRIELVK W. T ,
ARSI B S TN ovo. o
2RABE TS TERE CRBEK He NERARRRKRR (238,39 (SEQ D NO -

1I3ADGTFTSDYSKYLEEELVKYFVQWLMNTKRNKNNIA

4 T h RE kLB MY VYL MNTKRNKNNIA
HADGTFTSDYSKYLEIELVKLFVQWLMNTKRNKNNIA

HADGTFTSDYSKYLEIELV KLFIQ W LMNTKRNKNNIA
Copmeyestt Fs et EEpsgieted OWE NN TKRNKNNIA :
Thd ARGTR TB DG YerREE bR YRYQMAL B BK RNIENSHAnot referred to in this

ARG TR SRYRK I RERLYKLFVQWLMNTICRNKNNIA

Example 76

Groups of fasted mice were injected with the following:

23/36 DHis1-Ala2-oxm(ex15-23)(ex27-33)-A1238,39-Lys40-Lauroyl (SEQ ID NO : 105)

28/75 DHisl-Ala2-oxm(ex?5-23)(ex27-33)-Ala38,39-Lysd0,4 1 -Lys42-Mouse albumin (albumin-
conjugate ratio was 20:1) (SEQ IDNO : 140)

A further group were administered saline (control).
Compounds were injected at the doses stated in Fig, 86.
The measured food intake for each group is shown in Fig, §6.

Example 77
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HADGTFTSDYSKYLREELVKYFIQWLMNTKRNKNNIA
HADGTFTSDYSKYLREELVKYFVQWLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVRLFVQWLMNTKRNKNNIA HAD

WO BmbRRYGKYLRIEL VRYFIQ WLMNTKRNKNNIA PCT/GB2006/002155
HADGTFTSDYSKYLRIF,LVRYFVQ WLMNTKRNKNNIA

HADGTFTSDYSKYLRIELVKLFIQWLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVKLFVQWLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVKYFIQ WLMNTKRNKNNIA
Groypsstiastet SIyy SRYREEE R PEPEWPHNTKRNKNNIA
24/FHADE TRRS DB Y- EHE TR EFLA - MASRIN TR KINYIA (SEQ ID NO : 113)

24/%%§EEK§QX§§EE%Mt%k’xﬁ{%ﬂé%‘d%‘ﬂ?ﬂ-ﬁ%%‘ﬁias8,39-Glu4o,4z-

y %Q@%@%@Y YLEEELVKYFVOWLMNTKRNKNNIA
y YERYLEIELVRLFVQWLMNTKRNKNNIA

23R DETFHSPASSK I MV Ry FI@WEMIFFK RN A BRRDOSTTET. D Y

Ly SKBEEELVERYFNOQ1VELMNTICRNKNNIA

zw'i'f‘r)%%lﬂé?@éﬁc\ﬂn% %N&X@QXWIZM&I%}}H%MA’?EB8,39~G1u40,41-
HADGTETSDY KYLEEL,VK!R_S\ég WLMNTKRNKNNIA

Ly§4REiE feaiveeiere refo VR i D W INFKRARRNNIA

A THADGTHTSB YSKMEREBEVR(CEMAWLMNTKRNKNNIA
HADGTFTSDYSKYLREELVRYFIQWLMNTKRNKNNIA HADGTFTSDY

SKYLREEL.V RYF V.Q.W LMNTKRIVICNNIA
o ETN K & R ETVRER U KANTIRNKNNIA
The- ey rEfeavask Sl Rerar R SEPETVRLINANTICRNKNNIA 124 WO
2006/134340 PCT/GB2006/002155

Exﬂﬂ@@g’FTSDYSKYLREELVKYFIQWLMN 1L1c 1 PNto HAD

GTFTSDYSKYLRIEL V RLFIQ WLMNTKRNKNNIA
SrURS ?E?%%WE&?E%W RANTKRNKNNIA

23/ A E TR RS DYERYL- RIS L RN TRARIKNNBEQ ID NO : 105)
28/FAIPGE T- A TSRS YA- BV ROFAIQS L VINAOKIR N GMN Ause Albumin (SEQ ID

Ndﬂ%ﬁ;&m&gég g(%%ygyglcg W LMNTKRNKNNIA

HADGTFTSDY LEEELVRYFVQWLMNTICRNKNNIA
HADGTFTSDYSKYLEIELVRLFIQWLMNTKRNKNNIA
A THABDGTHTSD MSKN e tE BARLEVEWLMNTICRNKNNIA

Cotpptiashels3 Rt S ki3 bk Rl IMEL AN TKRNKNNIA

The measured food intake for each group is shown in Fig. 88

Fxample 79

Groups of fasted mice were injscted with the following:

saline

exendin-4 (SEQ IDNO : 22)

23/36 DHis1-AlaZ-oxm(ex15-23)(ex27-33)Ala38,39-Lys40-Lauroyl. (SEQ ID NO : 105)

Injections were once daily for first 7 days and then twice daily uniil day 190.
Compounds were injected at the doses stated in Fig. 89

Fig. 89a shows weight change from baseline in mice injected once daily (during dark phase)

during the day 1 to day 7 period of study.



HADGTFTSDYSICYLREELVRLFVQWLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVRLFIQ WLMNTKRNKNNIA
HADGTFTSDYSKYLEEELVRLFIQ WLMNTKRNKNNIA

WNRGTHIADY SKYLEEELVRLFVQWLMNTKRNKNNIA HA /e 82006/002155
DGTFTSDYSKYLEEELV RYFIQ W LMNTKRNICNNIA
HADGTFTSDYSKYLEEELVKLFIQWLMNTKRNKNNIA
HADGTFTSDYSKYLEIELVRLFIQ WLMNTKRNKNNIA
BADGTFTSDYSKYLREELVRLFIQWLMNTKRNKNNIA

MR BT TSV SRV IR DYR I FOTE NI TRARTRIIR | during dark phase)

dukis BGHF T SDRSK YRIEEWHYFVQWLKNGGPSKNNIA

QT TSV S| R L VRYE VWL KNP SRR ine b phase
df“ii—?ﬁg’&?r‘ﬁﬁ%%%GW@%WRYFVQWLKNGG PSKNNIA

Fig GRE e5qsr28 Brvsiod irtai daReg i R NS G Fes i RN
Fig-REGdvs DS BMSKOALRARE aMikeYd QW kddHEIG PSKINN by,

F 1%@@5%§R¥:§J§X&B§ﬁe\%¥§ %W%ﬁﬁﬁégg%@%fﬁﬁm for the day 1 to

1o HAEGTETSDYSKYLEEELVICYFVQWLKNGGP
2 R EEY BFEDY SKYLEIELVRYFVQWLKNGGPSKNNIA
HAEGTFTSDYSKYLEIELV KLF V Q WLKNGGPSKNIIA HAEGTFTSDY
ExSHodBIELV KLF IQ W LKN GGP S KNNIA

c-IATGIEESR YK HHEIEL Y YU NCGPSKNNIA

_HAEGTFTSDYSKYLREELVRYFV WEKNGGPSKNNIA
salen E GTFTSDYSKYLREELVKLFVQWLKNGGPSKNNIA

23/ pAEBTRTS DY GHY-FRIHBLVR YA RN/ KIVE G RSN KIBG TS0V D5)
2006/134340 PCT/GB2006/602155 HAEGI'FfSD Y SKY LKLbLVKY YV

2 W L1VV V nraniveyi v e I )
Doy o R Py L R RSP SRR o evening for e
firspidey idpyd Siek RilEvey oy 2 WYL RIFGERSKRINIig. 90.
HAEGTFTSDYSKYLRIELVRYFVQWLKNGGPSKNNIA
ExidRGTFTSDYSKYLRIELVKLFIQWLKNGGPSKNNIA

Gr HAE%TE;@DYSK LRIELV@ZFVQWLKNGGPSKNN!A -
PRECTET SHYER PRIBEVR (R RRSEE PSRIGNA the following:

salippAEGTETSDYSKYLRI ELVKYFIQWLKNGGPSKNNIA
23/ ARG T BRSO YL BHERYRY AL KNGORSKNMSG 1D No - 105)

Doses were 10nmol/kg. Data is presented in Fig. 91.

Example 82

Groups of fasted rats were injected with the following:

saline

23/104 DHis2-Ser2-Asp3-oxm(ex15-23)(ex27-33)-Lys33-Ala3 8,39-Glu40,41-Lys42-Lauroyl ip
at 10nmol/kg (SEQ ID NO:120)

23/104 DHis2-Ser2-Asp3-oxm(ex15-23)(ex27-33)-Lys33-Ala38,3 9-Glu40,41-Lys42-Lauroyl sc
at 3, 10 or 30 nmol/kg (SEQ ID NO: 120)

Feed intake data is presented in Fig. 92. It can be seen that peptide delivered by ip injection

performs better than that delivered by the sc route,
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HAEGTFTSDYSKYLEEELVKLFVQWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVKYFIQWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVKYFVQWLKNGGPSICNNIA
WABBTHEIBDY SKYLEIELVRLFVQWLKNGGPSKNNIA  per/aB2006/002155
HAEGTFTSDYSKYLEIELVRYFIQWLKNGGPSKNNIA
HAEGTFTSDYSKYLEIELVRYFVQWLKNGGPSKNNIA
HAEGTFTSDYSKYLEIEL VKLFIQ W LKNGGPSKNNIA
HAEGTFTSDYSKYLEIELVKLF VQWLKNGGPSKNNIA
HAEGTFTSDYSKYLEIELVKYFIQ WLKNGGPSKNNIA
ExpimiEGFFTSDY SKYLREELVRLFVQWLKNGGPSKNNIA
CrhIAEEARESRYSK YL REEMMRYEMLENGGPSKNNIA
éAEGTFTSDYSKYLREELVRYFVQWLKNGGPSKNNIA
HAEGTFTSDYSKYLREELVKLFIQ WLICNGGPSKNNIA
2R EEFETSDASK rREELKE R GIVERN OGRS IR 41-Lys42-Lauroy!
(SHABETFPSDY SKYLREELVKYFIQWLKNGGPSKNNIA
DoNESRT SR §J§Y&R}rﬁ('rde?Lﬂ SOLHNGGE I N'ﬁ 93. Food intake data
HAEGTF%g’@[KYL ELVRLFVQWIEKNGGPS NIA

S HTREETR KT FEEVREEFWERRISEP BRA Aty v delvered
by HIAE FFTSDY SKYLEEELVRLFVQWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVRYFIQWLKNGGPSKNNIA
GIFTSDYSKYLEEELVRYFVQWLKNGGPSKNNIA

S %"‘F TSDYSKYLEIELVRLFI%WLKNGGPSKNNIA
“ii‘PE\E‘ EreBVER et RRPERIBWASKNGGPSKNNIA
sallPAEGTFTSDY SKYLREELVRLFIQWLKNGGPSKNNIA

23/AAEGTATS DY L REELY RYEVQYILIGNGGRSKNBADES WD)
2006/134340 PCT/GB2006/002155 HAEGTFTSDYSKY LRIEL VKLFIQ

W L&NIiliri~NININ1i HAEGTFTSDYSKYLEEEL V RLFIQ

DosRAI RN eSS SRR PRt ERCT I TSNS ket o AR Figy %) Food intake data

is Pt ENIG B R SKNENEA be seen that the peptide showed biological activity when delivered

by &t adiE TSDYSKYLEEELVRYFIQWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVKLFIQWLKNGGPSKNNIA
HAEGTFTSDYSKYLEIELVRLFIQ WLKNGGPSKNNIA

EXWE@:SI'FTSDYSKYLREELVRLFIQWLKNGGPSKNNIA

GropA EGikted S WEK Mjckibrblid e FdWWb KNG GPSICNNIA

saling
24/40 DHis1-Ala2-oxm(ex15-23)(ex27-33)-Ala38,39 (SEQ ID NO 86)
24/43 DHis1-Ala2-Leul 8-oxm{ex15-23)(ex27-33)-Ala38,39 (SEQ ID NO ; 128)

Doses and route of administration (ip or sc injection) were as stated in Fig. 95. Food intake data
is preserted in Fig. 95. It can be seen that the peptides showed biclogical activity when delivered

by either route.

Example 86

Groups of fasted rats were injected sc with the following:

saline

24/29 DHis1-Ala2-oxm(ex15-23)(ex27-33)-A1a38,39-Lys40 (SEQ ID NO : 85)

23/36 DHis-Ala2-oxm(ex15-23)(ex27-33)-Ala38,39-Lys40Lauroyl (SEQ ID NO ; 105)
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HAEGTFTSDYSKYLRIELVKYFVQWLMNTKRNKNNIA
HAEGTFTSDYSKYLEIELVKYFVQ WLMNTKRNKNNIA
HAEGTFTSDYSKYLREELVKYFVQWLMNTKRNKNNIA

widARGTRISDYSKYLRIELVRYFVQ WLMNTKRNKNNIA H pet/GR2006/002155
AEGTFTSDYSKYLRIEL VKLF V Q W LMNTKRNKNNIA HAEGTFT
SDYSKYLRIELVKYFIQ WLMNTKRNKNNIA
HAEGTFTSDYSKYLRIELVKYFVQWLMNTKRNKNNIA
HAEGTFTSDYSKYLEEELVKYFVQWLMNTKRNKNNIA
HAEGTFTSDYSKYLEIELVRYFVQWLMNTKRNKNNIA

DA RERRYR Y Lds| EHa Wik QWY kMRLERENKAYNGA
HAEGTFTSDYSKYLEIELVKLFIQ WLMNTKRNKNNIA
HAEGTFTSDYSKYLEIEL V KYF V Q WLMNTKR.NKNNIA

EtampleY FTSDYSKYLREELVRYFVQWLMNTKRNKNNIA

GihSE S TEEEDLY G463 YhdRiEEL Vit Fy ONEN TKRNKNNIA

oHAEGTFTSDYSKYLREELVKYFIQWLMNTKRNKNNIA

HAEGTFTSDYSKYLREELYKYFV |
A Sy YR VMR TR 2 (SEQID O 113
23 APET RS PorS ey R RIPELG AP RRMRAINR42Paimitoy] (SEQ ID
NOIABG TFTSDYSKYLRIELVRYFVQWLMNTKRNKNNIA

HAEGTFTSDYSKYLRIELVKLFIQWLMNTKR.NKNNIA
HAEGTFTSDYSKYLRIELVKLFVOWLMNTKRNKNNIA
Dosopere e Pas Y8 Rig 1B LA B PRENTIGNERT A
HAEGTFTSDYSKYLEEELVRYFVQWLMNTKRNKNNIA
Eﬁﬁ gF TSDYSKYLEEELVKLFVQWLMNTKRNKNNIA

ETSDYSKYLEEELVKYFIOWI MNTKRNKNNIA
Gﬁ??%g%ﬁ ‘i tﬁ‘%‘fi‘?{‘ﬁﬁ%%ﬁf/“}?él:é\?g RATMRITKRNKNNIA 127 WO
sabW06/134340 PCT/GB2006/002155

23144 BB FABDXGKEY 1 I BlevREB WAQMA, MHUTKRAKNNEEQ 1D NO : 105)

2L AR Y S R MR Q N MPBRISR NN A y42Palmitoy] (SEQ ID
HAEGTFTSDYSKYLEIELVRYFVQWLMNTKRNKNNIA

N AEGTFTSDYSKYLE! ELVKLFIQ WLMNTKRNKNNIA

HAEGTFTSDYSKYLEIELVKLFVQWLMNTKRNKNNIA
DHRAREE EsTshiY B K] $8| Blood KaYakdQalA/iks B drii MIKRENIGA

HAEGTFTSDYSKYLREELVRLFVQWLMNTKRNKNNIA

¥Example 89

Groups of fasted mice were injected with the following:

saline

24/43 DHis-Ala2-Leul8-oxm{ex15-23)(ex27-33)-Ala38,39 (SQE 1D NO : 128)

24/314 DHis1-Ser2-Asp3-Alal8-oxm(ex15-23)(ex27-33)-Lys33-Lys38 (SEQ ID NO : 141)
24/316 DHis1-Ser2-Asp3-Leul8-oxm(ex15-23)(ex27-33)-Lys33-Lys38 (SEQ ID NO : 142)
24/318 DHisl-Ser2-Asp3-Tlel 8-oxm{ex15-23(ex27-33)-Lys33-Lys38 (SEQ ID NO : 143)
24/322 DHis1-Ser2-Asp3-Vall 8-Alal 9-oxm(ex15-23 }ex27-33)-Lys33-Lys38 (SEQ ID NO: 144)

Doses were as stated in Fig. 99. Food intake data is presented in Fig, 99.

Exampie 20

Groups of fasted mice were injected with the following:
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HAEGTFTSDYSKYLREELVRYFIQWLMNTKRNKNNIA
HAEGTFTSDYSKYLREELVRYFVQWLMNTKRNKNNIA
HAEGTFTSDYSKYLREELVKLFVQWLMNTKRNKNNIA

waAHGTHEISBSDYSKYLREELVKYFIQWLMNTKRNKNNIA HAEGEEIdt1ss
SKYLRIEL V RLF IQ W LMNTKRNKNNIA
HAEGTFTSDYSKYLRIELVRLFVQWLMNTKRNKNNIA
HAEGTFTSDYSKYLRIELVKLFIQ WLMNTKRNKNNIA
HAEGTFTSDYSKYLEEELVRLFVQWLMNTKRNKNNIA
SEIJBE‘?EGTFTSDYSKYLEEELVRYFIQWLMNTKRNKNNIA

2R EGEFATSD S KRR LYRGEY.WVAMBITIERKINNA : 128)

TSY, .
S R Yo o
1R AT AN PRI S Stop (SBQID N :
IHAEGTFTSDYSISYLREELVRLFVQWLMNTKRNKNNIA

24RO TSR YA KARIEL MR QWG MIR TISRBSKINNIAS 5.1 y536-Stop (SEQ ID
HA TFTSDYSKYLEEELVRLFIQWLMNTKRNKNNIA
TFTSDYSKYLEEELVRLFVQWLMNTKRNKNNIA
’ﬁﬂﬁ@?ﬁ@ﬁ%@v‘ﬁﬁﬁw&@WEWWWAE’"GMU 41-Lys42 (SEQ
IHXEGIBTSDYSKYLEEEL V KLFIQ W LMNTKRNKNNIA
HAEGTFTSDYSKYLEIELVRLFIQWLMNTI RNKNNIA HAE GTFTSD Y

SKYLREE 1Q TKRNKNNIA
PRIREET %ﬁ&ﬁfﬁé{é%’%ﬂ?ﬁg&dﬁ?ﬁmﬁﬁmﬁlwlm 129
CLAIMS 1. A compound having the general Formula (I): 5 Z-X-S1 (I) in
Ewdnigle:9X is oxm 4-14; and Z- represents D-His-Ala-GIn; D-His-Ala-Glu;

GQuﬂ'%Y@JQ&é‘ﬁf?ﬂe%yﬁnﬁﬁéa%ﬂh ks igogolﬁl'ﬁ goer-Glu; or D-His-Ser-Asp;

herein S1 is an amino acid sequence correspondlng to line A (SEQ ID
:I) or an amino acid sequence corresponding to line A in which m

ZWﬂé%ﬁdr@Sr?oﬁﬁﬁrdf i &ox rafee el e 33y s T TRESIONBIngS &mino
vm@lsﬁﬁnsee:std@esﬂa'i%&%éﬂ $m§)%x2(5§s‘§gﬂ§§3Nstgﬁ (884 tiEheramino
Y-l re rr cj

e B e R gt

24/320 DHis1-Ser2-Asp3-Gin16-Leul 8-oxm({ex! 5-23){6}(27 33)- Lys33 Lys38 (SEQID NG :
154)
24/324 DHis1-Ser2-Asp3-Alal6-Leul8-oxm(ex15-23)(ex27-33)-Lys33-Lys38 (SEQ ID NO ;
155)

Doses were as stated in Fig. 101, Food intake data is presented in Fig. 101. The data confirms
previous observations that peptides containing Leul8 have a favourable and preferred activity

profile, and are therefore preferred,

Example 92

Groups of fasted mice were injected with the following:

saline

24/318 DHis1-Ser2-Asp3-Tle18-oxm(ex15-23)(ex27-33)-Lys33-Lys38 (SEQ ID NO: 143)

Doses were as stated in Fig, 102. Food intake data is presented in Fig. 102. The data shows the

dose response profile for the injected compound.
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15 and line R (SEQ ID NO: 145) are as follows: Line A Asp Ser Arg Arg
Ala Gin Asp Phe Val Gin 1516 17 18 19 20 21 22 23 24 Line B Glu Glu
Glu Ala Val Arg 1 Leu Phe lie Gin Line R Arg lle Gin lle Val Lys Tyr Phe
wialoGelyzdsine A Trp Leu Met Asn Thr Lys Arg Asn Arg Asn 28-2@:870e088 55
3031j323334 Line B Trp Leu Lys Asn Gly Gly Pro Ser Ser Line A Asn
lle Ala 35 36 37 Line B F 20 the compound optionally further including an
extension moiety attached to the amino acid at position 37, the optional
extension moiety comprising one or more amino acids, m being an integer
not less than 1; tbeing 0,1,2,3,4,5,6,7,8,90r10 a variant or derivative
elagE806325 or a salt or solvate thereof with the proviso that, if Sl is

identical fo line A, Z is.not Hi r.Gin:.130 a variant being a compound
G Wing: . .
g}gpéé’%naégda%gsg W ﬁ‘gﬁ%%é eé%? antino acids from positions 3 to 37

s3ify be substituted by alternative amino acids; and a derivative being a
2480 polim s hessl beshomaeifiied -2 ProsEss Selpctod B m amidatpn,
zagixgm@t?'aﬂéﬁﬁ%i%li'%Usaﬂeeﬁiiﬁll_d@it{mv.l%ya@%@ﬂ&&@@R&@x@@@%@t:m,
iQn osphorylation, cyclization, lipidization, protein (for example
iR e e g S Rl R L
24033h FhieHEDAIT 3o Tormpou Adbcastding us Craimn 35, livs iR ER NP :
13more. 4. A compound according to any preceding claim, in which the

2@5‘5‘%}%‘3L‘lfa%%%?-ﬁﬁ‘e‘%@Iﬁyﬁ&%m?oﬁn‘fé%ﬂb%ﬁ?éﬁ-E}%EE/S%@?@??S‘{%EB%

roup of at least three amino acids. 155. A compound according to any
Ngréé ding claim, in which the replaced amino acids comprises a
sequential group of not more than twelve amino acids. 6. A compound

D&ReQkakng sarsdainmid. s Wi Mg LOMRahis ah ggnesal Formula (11): 20
Z-X-S2-Y (Il) in which X and Z are as defined in claim 1;

Example 94

Groups of fasted mice were injected with the following:

saline

24/310 DHis1-Ser2-Asp3-Val 1 8-oxmf{ex5-23ex27-33)-Lys33-Lys38 (SEQ ID NO : 114)

237310 DHis1- Ser2-Asp3-Val18-oxm(ex15-23)ex27-33Lys33-Lys38-Octanoyl (SEQ ID NC:

169)

23/311 DHisl- Ser.’Z-AspS—ValiS-éxm(exi 5-23)(ex27-33)Lys33-Lys38-Lauroyl (SEQ ID NO :

161)

23/312 DHis1- Ser2-Asp3-Val18-oxm(ex15-23)(ex27-33)-Lys33-Lys38-Palmitoyl (SEQ ID NO :

162)

27/310 DHis1- Ser2-Asp3-Vall8-oxm{ex15-23)(ex27-33)-Lys33-Lys38-PEG (SEQ ID NO: 163)

Doses were as stated in Fig. 104. Food intake data is presented in Fig. 104,

Example 95

Groups of fasted mice were injected with the following:

saline

24/327 DHis1-Ser2-Asp3-lle]8-Lys20, Tyr21-oxm{ex15-23)(ex27-33)-Lys33-Lys38 (SEQ ID
NO:164)

24/330 DHis1-Ala2-Glu3-Leul8-oxm(ex15-24)(ex27-33)-Lys33-Lys38 (SEQ ID NO : 156)
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Y is oxm25-37; and 25 wherein S2 is an amino acid sequence
corresponding to line C (SEQ ID NO: 3) in which n amino acids of said
line C are substituted by n corresponding amino acids from line D (SEQ
w1 sand a further amino acids of line C are substituategd-By:shoos/oo2155

corresponding amino acids from line S (SEQ ID NO: 145), in which line C,
line D and Line S are as follows: Line C Asp Ser Arg Arg Ala Gin Asp Phe
Val GIn 1516 17 18 19 20 21 22 23 24 Line D Glu Gin Gin Ala Val Arg
Len Phe lle Glu Line S Arg lle Glu lle Val Lys Tyr Phe Val Gly 30 and nis

“VEn Y er Ao R AR 3T 2Rl 01 P33 a3 5 e At 98

2413y Rk b térivaivéetheranfexdi-23¥ail bR Solvate-thete (fEG T Aonpound

24/ 3ECOFBHNG 0-2lain du 18- which thes germnosnd issof geparahmondaagill):
Z-X'-S3-Y" (IlIl) in which 10 X' is oxm4-26; Z is as defined in claim 1; Y'is
oxm34-37; and wherein S3 is an amino acid sequence corresponding to

Dogf e @ e i N 165 i oorisrls Simineraenes 61 Baidlihe E are
substituted by p corresponding amino acids from line F (SEQ 15 ID NO:

Exfiplfgfhich line F and line F are as follows: Line E Met Asn Thr Lys Arg
Asn 7.28 129 30 31 32 33 _Line F Lys Asn Gly Gly Pro Ser Ser and

Gmf")q:issoaérjl{;z gltr? elaléxre not1ess a“r’ftﬁ%’ @gﬁgﬁ‘?br derivative thereof; 20 or a salt
or solvate thereof. 8. A compound as claimed in claim | having the general

saliflermula (IV): Z-X-S2-Trp - Leu - S3 - Y' (IV) 25 in which: Z, X are as

24/H18T51Eh IBLIANT Awval1 8-0xm(ex15-23)(ex27-33)Lys33-Lys38 (SEQ IDNO : 114)

23/310 DHis1-Ser2-Asp3-Vall 8-oxim(ex15-23)(ex27-33)Lys33-Lys38-octanoyl (SEQ ID NO :

160)

23/311 DHis1-Ser2-Asp3-Vall 8-oxm(ex15-23}(ex27-33)Lys33-Lys38-lauroyl (SEQ ID NO :

161)

23/312 DHis1-Ser2-Asp3-Val18-oxm(ex15-23)(ex27-33)Lys33-Lys38-palmitoyl (SEQ ID NO :

162)

27/310 DHis1-Sex2-Asp3-Vall 8-oxm(ex15-23)(ex27-33)Lys33-Lys38-PEG (SEQ ID NO: 163)

Doses are stated in Fig. 106, Food intake data is presented in Fig, 106.

Example 97

Groups of fasted rats were injected with the following:

saline

24/310 DHisI-Ser2-Asp3-Vall8-oxm(ex15-23)(ex27-33)Lys33-Lys38 {SEQIDNO:114)
24/316 DHis1-Ser2-Asp3-Leul8-oxm(ex15-23)(ex27-33)Lys33-Lys38 (SEQ ID NO : 142)

Doses are stated in Fig. 107. Food intake data is presented in Fig. 107.

Example 98

Groups of fasted rats were injected with the following:

saline
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S2 is as defined in claim 6; and S3 and Y' are as defined in claim 7. 30 9.
A compound as claimed in claim 1, having the general Formula (V):
Z-X-S4-S5-E (V) 132 in which: X is oxm 4-14, Z is as defined in claim 1,

wodiapresants a ten amino acid sequence consisting of from@de:dacna21ss
correspondingly 5 positioned amino acids from the sequence Asp Ser Arg

Arg Ala Gin Asp Phe Val Gin (SEQ ID NO: 35), from Ito 10

correspondingly positioned amino acids from the sequence Glu Gin Glu

Ala Val Arg Leu Phe lie Glu (SEQ ID NO: 4). optionally from 0 to 9
248btreBorarg P iptatforiey hime EEds Horm3thbysEHRERD Al HELGin lle
2496 Dy TFya Phey Mak Blyothil H0 3 Ker 71%%)aplfyer GrQ oandtina gcids
ARsiilersodde 5I%I{%&t1&ﬁ%%ﬁ@% g%s%;gﬁg qlz?atrbn%c'ds in

TR 1 %elféf? SRS G LR R IS 4D

positions 27 to 33 has been substituted by one or more correspondingly
Dofddmibered resigues. framithaseaepee-hys(2 FAD¥28) Gly(29) Gly(30)
Pro(3 1) Ser(32) Ser(33) (SEQ ID NO: 24); and 15 E represents an
optional extension moiety comprising one or more amino acid residues; a
ExyamniePor derivative thereof; or a salt or solvate thereof. 20 10. A
Grogmpdutd aiccordijetecipii®; loviingh S5 represents: -Trp-Leu-S3-Y!
in which Y' is as defined in claim 7 and S3 is as defined in claim 7. 25 11.
A compound according to any one of the preceding claims, in which the
termlnal residue is amidated. 12. A compound according to arg one of

2/eiRRE ol Raviag trreelisidardiet)- 3 dond iR dP atdeddthwo
23/AmMiDHEisGRis2-Asp 3AvVatifipanas S0 1L gtall. k23 oetaing! (FROADING
16 (j llowing extension moieties - Ala(38)-Ala(39); -Lys(38);

237, fé%g o e s Biidsso Do

23/3 12 DHist-Ser2-Asp3-Vall8-oxm{ex!5-23){ex27-33)Lys33-Lys38-palmitoyl (SEQ IDNO :
162)

Doses are stated in Fig, 109, Food intake data is presented in Fig, 109,

Example 100
Groups of fasted rats were injected with the following:

saline

1/4 Exendin-4 (SQE D NO: 22)

24/310 D-His1-Ser2-Asp3-Vall8-OXM(ex15-23)ex27-33)-Lys 33-Lys 38 (SEQ ID NO: 114)
23/310 D-His!-Ser2-Asp3-Vall8-OXM(ex15-23)(ex27-33)-Lys 33-Lys 38-octanoyl (SQEID
NO: 160)

Doses are stated in Fig. 110. Food intake data is presented in Fig. 110.

Fxample 103

Groups of fasted rats were injected with the following:
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35 14. A compound as claimed in any one of the preceding claims,

wherein at least one of the amino acid residues has an alkyl or acyl side

chain. 133 15. A compound as claimed in claim 14, wherein said alkyl or
wacykmide efain or side chains are selected from the group ¢@RSisENNsRI2155

hexadecyl, dodecyl, palmitoyl and lauroyl. 16. A compound as claimed in

any one of the preceding claims, wherein at least one of 5 the amino

residues is modified by amidation, glycosylation, carbamylation, sulfation,

phosphorylation, cyclization, lipidization, protein-conjugation, or

pegylation. 17. A variant compound. according to any one of claims | to
Sg;ﬁewherein said variant compound retains at least some of the activity of

I}Jpgxg [iﬁﬂ% rlant compound. 10 is. A variant compound
accor 0 any one’ o alms | to 16, wherein said variant compound

2‘%%1%?@’@ frép rﬁiﬁﬁ@éﬁ éﬁﬁ%ﬁé‘@xdﬁﬁéssmn activity, a greater potency,
24 ¥oPeH i FapautivallewsefiiNaofilb D2l 9uen ciyarancenate) reative) to
2wﬁ§§rr§§p@ragi@&fsoﬂewmwg?@' L RRNHAREO
% 1 Q%%ie g\ lected ro%7tk3|1_:3e f%?ﬁ?wf??? %%ou]p %H:isg o
B O G e o T R
Lou 20 Phe Val Gin Trp Lou Met Asn Thr Lys Arg Asn Lys Asn Asn lle
Déde; -HigSe Fim Gy ddankRhe dhriSeesdsp Tyrigan Lys Tyr Lou Gin Gin
Gin Ala Val At,- Lou Phe lle Glu Trp Lou Lys Asn Gly Gly Pro Ser Ser Gly
Ala Pro Pro Pro Ser; 25 D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser

Lys Tyr Lou Gin Gin Gin Ala Val Ara, Lou Phe Val Gin Trp Lou Met Asn
Eximplgd0Arg Asn Arg Asn Asn lle Ala; D-His Ala Asp Gly Thr Phe Thr Ser

GASPs byfa8er thiys vk lif-Acg Windzinietnyal Lys Tyr Phe Val Gly Trp Lou
Met Asn Thr Lys Arg Asn Arg Asn Asn lie Ala; 30 D-His Ala Asp Gly Thr
Phe Thr Ser Asp Tyr Ser Lys Tyr lle Arg lle Glu Lou Val Lys Lou Phe Val

S‘“@fﬁi Trp Lou Met Asn Thr Lys Arg Asn Lys Asn Asn lle Ala; D-His Ala Gin

{/GRreRdimARBETHIDSE? AP Tyr Ser Lys Tyr Lou Glu Glu Glu Val lle Arg lle

2857 b@i}é@A@@fiFﬁd—QbﬁM%}éﬁ%ﬁ@rﬁ){M@ &Bﬁ@}ﬁi@ﬁ%%fb‘i@gﬁ'?gﬁ“
rLeu n u u
2 e e O S e R e gs

23434 ﬂe}ggﬁﬂaAlﬂ -(3Inl6, Leuls- OXM(exi5—23)(ex27~33)Lys38-Lauroyl (SEQ IDNO : 169)

Doses are stated in Fig. 112, Food intake data is presented in Fig, 112.

Example 103

Groups of fasted mice were injected with the following:

saline

24/344 D-His1-Ala2-Gin3-Glnl6, Leul8-OXM(ex15-23)(ex27-33)Lys38-NH2 (SEQ ID NO :
168)

24/331 D-His1-Ala2-Asp3, Leul8-OXM(ex15-24)(ex27-33)Lys33-Lys38 (SEQ ID NO : 157)
23/344 D-His1-Ala2-Gln3-Gln16, Leu18-OXM(ex15-23)(ex27-33)Lys38-Lauroyl (SEQ ID NO ;
i69)

Doses are stated in Fig. 113. Food intake data is presented in Fig, 113.
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D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Glu Glu Gin
Ala Val Arg Lou 5 Phe lle Gin Trp Lou Met Asn Thr Lys Arg Asn Lys Asn
Asn lle Ala; D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou

woldoGalisGls Ala Val Arg Lou Phe Val Gin Trp Lou Met Asn ITRE NS @E@o2155
Asn Lys Asn Asn lle Ala Ala Ala; 10 D-His Ala Gin Gly Thr Phe Thr Ser

Asp Tyr Ser Lys Tyr Lou Glu Gin Gin Val Val Arg Lou Phe lle Gin Trp Lou
Lys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala Ala Ala; D-His Ala Gin Gly
Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Gin Gin Gin Val lle Arg Lou Phe
lle Gin Trp Lou Lys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala Ala Ala; 15
D-His Ala Gin Giy Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lou Glu Gin Gin
E\X/&ar!}g)lllee %ﬁ Lou Phe Lou Gin Trp Lou Lys Asn Gly Gly Pro Set Ser Asn
Asn'lle Ala Ala Ala; D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Set Lys
St Bl faerd i wsts iseird Wikl the flloviee 1le Gin Trp Lou Lys Asn Giy
Gly Pro Ser Lys Asn Asn lle Ala Ala Ala; D-His Ala Gin Gly Thr Phe Thr
sangg Asp Tyr Ser Lys Tyr Lou Gin Gin Gin Ala Val Arg Lou Phe lle Gin Trp

Asn Gly Gly. P t Ser Asn Asn lle Ala Ala Ala Lys; 25 D-His
o R Rl S S e s g L S e TR AM Vel
2U3Y (LoHsPideS AR T U §- Ly (N By 10 X0 eRTH B A 7SS Ay S8 1L1S 8
(Sl Blaala tys; D-His Ala Asp Giy Thr Phe Thr Ser Asp Tyr Ser Lys Tyr

9 I-Glu,Glu le WalAr [ | rp Lo Asn.Gly.Gly Pro
R R SRR
( §r@ﬁor))r7ﬁ)ou Gin Gin Gin Ala Val Arg Lou Phe lle Gin Trp Lou Lys Asn
25K BiPTd B risys axg b Als ot 1RIA WIa-Ailel] B KIG(AIB A @Iy B R
LykBg SepAsmidyrBet Lys Tyr Lou Arg Glu Glu lle Val Lys Lou 35 Phe lle

Loy Lys Asn G I r A le Ala; 13 -His Ala
el R e e G Ui ng
Lﬁéﬁ(ﬁg)@méq%iﬂ?ﬁ?p Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn lle Ala Ala

Ala; D-His Ala Giu Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gin

Dbald eiMakd s Loy Bobhgule @il Epeéeﬁéééa){% S £y Gly Pro Ser Lys
Asn Asn lle Ala; D-His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr

Len Asp Ser Arg Arg Ala Gin Asp Phe Val Gin Trp Leu Lys Asn Gly Gly
ExprplsdfiSer Gly Ala Pro Pro Pro Ser; 10 D-His Ala Gin Gly Thr Phe Thr
GSars AbfasTyimSerdeysidysutemine Gineiy: Ala Val Arg Leu Phe lle Gin Trp

Lea Met Asn Thr Lys Arg Asn Lys-lauroyl Asn Asn lle Ala; D-His Ala Gin

Glé/ Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lea Glu Gin Gin Ala Val Arg Len
S'adlf}he lle Gin Trp Leu Met Asn Thr Lys Arg Asn Lys-palmitoyl Asn Asn lle
24y, D-His1-Ala2-Asp3-Leul8-OXM(ex15-24)(ex27-33)Lys33-Lys38 (SEQ ID NO : 157)
24/370 D-His1-Ala2-Asp3-Leul 8-OXM(ex15-23)(ex27-33)Lys33-Lys38 (SEQ ID NO : 175)
23/370 D-His1-Ala2-Asp3-Leul 8-OXM(ex 1 5-23)(ex27-33)Lys33-Lys38-Octanoyl (SEQ ID
NO : 176)

23/371 D-His1-Ala2-Asp3-Leul 8-OXM{ex!1 3-23)(ex27-33).ys33-Lys38-Lauroyl (SEQ ID NO :
177)

23/372 D-Hisl-Ala2-Asp3-Leul 8-OXM(ex15 ~23)(ex27-33)Lys33-Lys38-Palmitoyl (SEQ ID
NO : 178)

Doses are stated in Fig, 115. Food intake data is presented in F ig. 113.

Exzample 106
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15 D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Len Giu Giu
Glu Ala Val Arg Leu Phe Val Gin Trp Len Met Asn Thr Lys Arg Asn
Lys-palmitoyl Asn Asn lle Ala; D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr
woRlohyiss g Leu Glu Gin Gin Len Val Lys Len 20 Phe lle GIPC-’E‘rEéZ%Ek}BMﬁ:;S
Asn Gly Giy Pro Ser Lys Asn Asn lle Ala Lys-palmitoyl; D-His Ala Gin Gly
Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Len Gin Gin Gin Val Val-palmitoyl
Arg Leu Phe Val Gin Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn lle
Ala; 25 D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Len Gin
Srovesipt A sisarerUsiscrheity dledifioripeteu Lys Asn Gly Gly Pro Ser
Lys Asn Asn lle Ala Ala Ala Lys-palmitoyl; D-His Ala Gin Gly Thr Phe Thr
SerAsp Tyr Ser Lys Tyr Len Gin Gin Gin Ala Val Ara Len Phe Val Gin
Leu Lys Asn GI Pro Ser Lys Asn Asn lle Ala Ala Ala Lys-lauroyl,
lfﬁwﬁdénﬁ]& %F)Phe Thr Ser Asp Tyr Ser Lys Tyr Len Gin Glu
&z m- %lﬂ#gzmaﬁ Plael RO B SRAP-RO(rATS3 AR IysGily. GBS FREOSEMNGETIABN
Asn lle Ala Ala Ala Lys- palmitoyl D-His Ala Asp GIy Thr Phe Thr Ser Asp
TV, Ar Leu Val Ar e Val Glu Trp Len
R%i%%%%dély;% I 9 urcga%1 ,&gms e A%a 36 D-His Ala Gin
Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu
Phenlke Gimprpsegubadss Asn Gly Gly Pro Ser Ser Asn Asn lle Ala Ala Ala
Lys-lauroyl; D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu
gu Gin Glu Ala Val Arg Leu 5 Phe lle Gin Trp Leu Lys Asn Gly Gly Pro
é@ifé‘%’%ﬂ%%?ﬁ%&ﬁﬁﬁ%}%%wmwﬂfﬁ %iRe obfhainraimisgiieapelow in single
ks pn poiitievidcorsplising ta wveirgouhitiatecrtdingotoe ey pneofdhely the

w@emm@m@&mm@maéﬁm%%@uﬁggm'Qt9@6&'%‘%

1941 c8mpound as claj one of clajms | to 19 for use as a
medicament. %‘elffgsé% fa comboun B8l gc:%%ed% WY w(‘% o RPESHE 1 to

POSFERPIFEHUTRCHFEIBT A medicament for the treatment or prevention of
obesity. 15 23. Use of a compound as claimed in any one of claims | to 19

reatment or prevention of a
i(i:%{]%?rﬁ %Q&%E?s’% %ﬁ%@?&@%ﬁ%ﬁ as claimed in any one of
%I’%ﬂﬁ?ﬁ@ %3FMHEV&%5W§PW@W&émem for the reduction of
ApPEIETEDA SUvjeEEIoKie yelIativaepdradiiatake in a 20 subject, for

%@Wﬁwﬁﬁﬁm&%ﬁ@@a%ﬁ%cmg the body weight of a
FABELIEOMEI00 00 W%g@gl@%%né}a subject, or increasing energy
ureinas

expendi T/GB2006/002155 11660
%&@E@@?‘é@é’é@@m@@@mm@mmm
HADGTFTSDYSKYLRIELVK YFVEWLKNGGPSKNNIA

HADGTFTSDYSKYLEEELVK YFVGWLKNGGPSKNNIA
HADGTFTSDYSKYLEIELVRYFVGWLKNGGPSKNNIA
HADGTFTSDYSKYLEIEL VKLFVGWLEKNGGPSKNNIA
HADGTFTSDYSKYLEIELVKLFIGWLKNGGPSKNNIA
HADGTFTSDYSKYLEIEL VK YFVEWLKNGGPSKNNIA
HADGTFTSDYSKYLREELVRYFVGWLKNGGPSKNNIA
HADGTFTSDYSKYLREELVKLFVGWLKNGGPSKNNIA
HADGTFTSDYSKYLREEL VK YFIGWLKNGGPSKNNIA
HADGTFTSDYSKYLREELVKYFVEWLKNGGPSKNNIA
HADGTFTSDYSKYLRIELVRLFVGWLKNGGPSKNNIA
HADGTFTSDYSKYLRIELVRYFIGWLEKNGGPSKNNIA



<110> Imperial Innovations Limited <120> Novel compounds and Their
Effects on Feeding Behaviour <130> 11660 Wo <150> GB0602567.0
<151> 2006-02-08 <160> 178 <170> Patentln version 3.3 <210> 1

wo2hde1d$45212> PRT <213> Homo sapiens <400> 1 Asp SefAr¢NGo215s
Ala Gin Asp Phe Val Gin Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn

lle Ala 20 <210> 2 <211> 23 <212> PRT <213> Artificial <220> <223>
Line B <400> 2 Glu Glu Glu Ala Val Arg Leu Phe lle Glu Trp Leu Lys Asn
Gly Gly 151015 Pro ser Ser Gly Ala Pro Pro 20 <210> 3 <211> 10
HAROTRIRTYSHYIRIBbWRY EXBIMRENGAIRFKINSD ser Arg Arg Ala Gin Asp
A air GOk W 0P ke 2IIWTIIN @A ZRNRIAT

HADGTFTSDYSKYLRIELVKLFVEWLKNGGPSKNNIA
HADGTFTSDY SKYLRIELVKYFIEWLKNGGPSKNNIA
HADGTFTSDY SKYLEEELVRYFVGWLENGGPSKNNIA
HADGTFTSDYSKYLEFFLVKLFVGWLKNGGPSKNNIA
HADGTFTSDYSKYLEEELVEYFIGWLKNGGPSKNNIA
HADRGTFTSDYSKYLEEELVKYFVEWLKNGGPSKNNIA
HADGTFTSDYSKYLEIELVRLFVGWLKNGGPSKNNIA
HADGTFTSDY SKYLEIELVRYFIGWLKNGGPSKINNIA
HADGTFTSDYSKYLEIELVRYFVEWLKNGGPSKNNIA
HADGTFTSDYSKYLEIELVKLFIGWLEKNGGPSKNNIA
HADGTFTSDYSKYLEIELVELEVEWLENGGPSKNNIA
HADGTFTSDYSKYLEIELVKLFVEWLKNGGPSKNNIA
HADGTFTSDYSKYLEIELVKYFIEWLKNGGPSKNNIA
HADGTFTSDYSKYLREELVRLFVGWLKNGGPSKNNIA
HADGTFTSDY SKYLREELVRYFIGWLKNGGPSKNNIA
HADGTFTSDY SKYLREELVRYFVEWLENGGPSKNNIA
HADGTFTSDYSKYLREELVELEIGWLKNGGPSKNNIA
HADGTFTSDYSKYLREELVKLFVEWLKNGGPSKNNIA
HADGTFTSDYSKYLREEL VK YFIEWLENGGPSKNNIA
HADGTFTSDYSKYLRIELVRLFIGWLENGGPSKNNIA
HADGTFTSDYSKYLRIELVRLFVEWLKNGGPSKNNIA
HADGTFTSDYSKYLRIELVKLFIEWLKNGGPSKNNIA
HADGTFTSDYSKYLEEELVRLFVGWLEKNGGPSKNNIA
HADGTFTSDYSKYLEEELVRYFIGWLKNGGPSKNNIA
HADGTFTSDYSKYLEEELVRYFVEWLEKNGGPSKNNIA
HADGTFTSDYSKYLEIELVRLFIGWLKNGGPSKNNIA
HADGTFTSDYSKYLEIELVRLFIGWLEKNGGPSEKNNIA
HADGTFTSDY SKYLEIELVRLFVEWLENGGPSKNNIA
HADGTFTSDYSKYLREELVRLFIQWLENGGPSKNNIA
HADGTFTSDYSKYLREELVRLFVEWLKNGGPSKNNIA
HADGTFTSDYSKYLRIELVRLFIEWLKNGGPSKNNIA
HADGTFTSDYSKYLEEELVRLFIGWLKNGGPSKNNIA,
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<213> Artificial <220> <223> Line D <400> 4 1/66 WO 2006/134340
PCT/GB2006/002155 11660 Seq List.ST25 Glu Glu Glu Ala Val Arg Leu
Phe lle Glu 1510 <210>5<211>7 <212> PRT <213> Homo sapiens
w1 4het Ash Thr Lys Arg Asn Arg 15 <210> 6 <211>p¢ 5@ dacBR]ss
<213> Heloderma suspectum <400> 6 Lys Asn Gly Gly Pro Ser Ser 15 .
<210> 7 <211> 37 <212> PRT <213> Homo sapiens <400> 7 His Ser
GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser 1510 15 Arg
Arg Ala GIn Asp Phe Val GIn Trp Leu Met Asn Thr Lys Arg Asn 20 25 30
ERYDGYSA SR HE RV RIFIGWRKNGGPSKNNIA

HADGTFTSDYSKYLEEELVRLFVEWLKNGGPSKNNIA
HADGTFTSDYSKYLEEELVRYFIEWLKNGGPSKNNIA
HADGTFTSDYSK YLEEELVKLFIEWLKNGGPSKNNIA
HADGTFTSDYSKYLEIEL VRLFIEWLKNGGPSKINNIA
HADGTFTSDYSK YLREELVRLFIEWLKNGGPSKNNIA
HADGTFTSDYSK YLEEELVRLFIEWLKNGGPSIKCNNIA
BADGTFTSDYSKYLRIELVKYFVGWLMNTKRNKNNIA
HADGTFTSDYSKYLEIELVKYFVGWLMNTKRNINNIA
HADGTFTSDYSK YLREELVKYFVGWLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVRYFVGWLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVKLFVGWLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVK YFIGWLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVKYFVEWLMNTKRNKNNIA
HADGTFTSDYSKYLEEELVKYFVGWLMNTKRNKNNIA
HADGTFTSDYSKYLEIELVRYFVGWLMNTKRNKNNIA
HADGTFTSDY SKYLEIELVKLFVGWLMNTKRNKNNIA
HADGTFTSDY SKYLEIELVKLFIGWLMNTKRNKNNIA
HADGTFTSDYSKYLEIELVKYFVEWLMNTKRNENNIA
HADGTFTSDYSKYLREELVRYFVGWLMNTERNENNIA
HADGTFTSDYSKYLREELVRYFVGWLMNTRRNKNNIA
HADGTFTSDYSK YLREELVKLFVGWLMNTKRNENNIA
HADGTFTSDYSKYLREELVKYFIGWLMNTKRINKNNIA
HADGTFTSDYSKYLREELVK YFIGWLMNTERNKNNIA
HADGTFTSDYSKYLREELVKYFIGWLMNTKRNKNNIA
HADGTFTSDYSKYLREELVK YFVEWLMNTKRNENNIA
HADGTFTSDYSKYLRIELVRLFVGWLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVRYFIGWLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVRYFVEWLMNTKRNENNIA
HADGTFTSDYSKYLRIELVKLFIGWLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVKLFVEWLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVKYFIEWLMNTEKRNKNNIA
HADGTFTSDYSKYLEEELVRYFVGWLMNTRKRNKNNIA
BADGTFTSDYSKYLEEELVKLFVGWLMNTKRNENNIA
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<211> 14 <212> PRT <213> Homo sapiens <400> 8 His Ser Gin Gly Thr
Phe Thr Ser Asp Tyr Ser Lys Tyr Leu 1510 <210> 9 <211> 26 <212>
%yiT&;?13> Homo sapiens <400> 9 His Ser GIn Gly Thr Phe Thr Ser Asp
whoerzkys Tyr Leu Asp Ser 1510 15 2/66 WO 2006/13
PCT/GB2006/002155 11660 seq List.5T25 Arg Arg Ala G|ﬁ§§ %zﬁgﬁegﬁlss
GIn Trp Leu 20 25 <210> 10 <211> 4 <212> PRT <213> Homo sapiens
<400> 10 Asn Asn lle Ala 1 <210> 11 <211> 35 <212> PRT <213>
Homo sapiens <400> 11 GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr
LebbASKBes A EEEL VISV FICIE MIH ISINKRSSIRhe Val GIn Trp Leu Met

DSCTRCLYS oA AT ATEREMEIGdsns Ala

HADGTFTSDY SKYLEEELVKYFVEWLMNTKRNKNNIA
HADGTFTSDYSK YLEIELVRLFVGWLMNTKRINENNIA
HADGTFTSDYSKYLEIEL VRYFIGWLMNTKRNEKNNIA
HADGTFTSDYSKYLEIELVRYFVEWLMNTKRNKNNIA
HADGTFTSDYSKYLEIELVKLFIGWLMNTERNENNIA
HADGTFTSDYSK YLEIEL VKLFVEWLMNTERNKNNIA
HADGTFTSDYSKYLEIELVKYFIEWLMNTKRNENNIA
HADGTFTSDYSKYLREELVRLFVGWLMNTKRNENNIA
HADGTFTSDYSKYLREELVRYFIGWLMNTRKRNKNNIA
HADGTPTSDYSK YLREELVRYFVEWLMNTKRNKNNIA
HADGTFTSDYSKYLREELVKLFIGWLMNTKRNKNNIA
HADGTFTSDYSK YLREELVKLFVEWLMNTKRNKNNIA
HADGTFTSDYSKYLREELVIYFIE WLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVRLFIGWLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVRLFVEWLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVKLFIEWLMNTKRNENNIA
HADGTFTSDYSK YLEEELVRLFVGWLMNTRRNKNNIA
HADGTFTSDYSK YLEEELVR YFIGWLMNTKRNKNNIA
HADGTFTSDYSKYLEEELVRYFVEWLMNTKRNKNNIA
HADGTFTSDYSKYLEIEL VRLFIGWLMNTRKRNENNIA
HADGTFTSDYSKYLEIELVRLFVEWLMNTKRNKNNIA
HADGTFTSDYSK YLREELVRLFIGWLMNTKRNKNNIA
HADGTFTSDYSKYLREELVRLFVEWLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVRLFIEWLMNTEKRNKNNIA
HADGTFTSDYSKYLEEELVRLFIGWLMNTKRNENNIA
HADGTFTSDYSKYLEEELVRLFVEWLMNTKRNKNNIA
HADGTFISDYSKYLEEELVRYFIEWLMNTKRNKNNIA
HADGTFTSDYSKYLEEELVKLFIEWLMNTKRNENNIA
HADGTFTSDYSKYLEIELVRLFIEWLMNTKRNKNNIA
HADGTFTSDYSKYLREELVRLFIEWLMNTKRNEKNNIA
HADGTFTSDYSKYLEEEL VRLFIEWLMNTKRNKNNIA
HABGTFTSDYSKYLRIELVKYFVGWLKNGGPSKNNIA
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35 <210> 12 <211> 37 <212> PRT <213> Sus scrofa <400> 12 His Ser
GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser 151015 Arg
Arg Ala GIn Asp Phe Val GIn Trp Leu Met Asn Thr Lys Arg Asn 20 25 30

WS A lle Ala 35 <210> 13 <211> 36 <212> PRT <2J3pAneu
_ M 5
Sp. <400> 13 His ser GIn Gly Thr Phe Thr Asn Asp Tyr Ser Lys Tyr Lé@n%

Glu Thr 151015 Arg Arg Ala GIn Asp Phe Val GIn Trp Leu Met Asn Ser
Lys Arg Ser 20 25 30 3/66 WO 2006/134340 PCT/GB2006/002155
11660 Seq List.5T2S Gly Gly Pro Thr 35 <210> 14 <211> 37 <212>

IRETF 23 AKtficial yRROY GR28%cbsk400A 14 His ser GIn Gly Thr Phe
HAE SR A5OSR REEE VR TS Bl Gk AR A0 15
HAEGTFTSDYSKYLRIELVRYFVGWLKNGGPSKNNIA
HAEGTFTSDYSKYLRIFLVKLFVGWLEKNGGPSKNNIA
HABGTFTSDYSKYLRIEL VK YFIGWLKNGGPSKNNIA
HABGTFTSDY SKYLRIELVKYFVEWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVKYFVGWLKNGGPSKNNIA
HAEGTFTSDYSKYLEIELVRYFVGWLENGGPSKNNIA
HAEGTFTSDYSKYLEIELVKLFVGWLENGGPSKNNIA
HABGTFTSDYSKYLEIELVEKLFIGWLENGGPSKNNIA
HAEGTFTSDY SKYLEIEL VK YFVEWLKNGGPSKNNIA
HAEGTFTSDYSKYLREELVRYFVGWLKNGGPSKNNIA
HAEGTFTSDYSKYLREELVKLFVGWLKNGGPSKNNIA
HAEGTFTSDYSKYLREELVKYFIGWLKNGGPSKNNIA
HAEGTFTSDYSKYLREELVK YFVEWLKNGGPSKNNIA
HAEGTFTSDYSKYLRIELVRLFVGWLKNGGPSKNNIA
HAEGTFTSDYSKYLRIELVRYFIGWLKNGGPSKNNIA
HABGTFTSDYSKYLRIELVRYFVEWLKNGGPSKNNIA
HAEGTFTSDYSK YLRIELVKLFIGWLENGGPSKNNIA
HAEGTFTSDYSKYLRIELVKLFVEWLENGGPSKNNIA
HAEGTFTSDYSKYLRIEL VK YFIEWLENGGPSKNNIA
HAEGTFTSDYSKYLEEELVRYFVGWLENGGPSKNNIA
HAEGTFTSDYSK YLEEELVKLFVGWLKNGGPSKNNIA
HAEGTFTSDYSK YLEEELVKYFIGWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVE YFVEWLKNGGPSKNNIA
HAEGTFTSDYSKYLEIELVRLFVGWLENGGPSKNNIA
HABGTFTSDYSK YLEIELVRYFIGWILKNGGPSKNNIA
HAEGTFTSDYSKYLEIELVRYFVEWLEKNGGPSKNNIA
HAEGTFTSDYSKYLEIELVKLFIGWLKNGGPSKNNIA
HAEGTFTSDYSKYLEIELVKLFVEWLKNGGPSKNNIA
HAEGTFTSDYSK YLEIBLVKYFIEWLKNGGPSKNNIA
HAEGTETSDYSKYLREELVRLFVGWLKNGGPSKNNIA
HBAEGTFTSDYSK YLREELVRYFIGWLKNGGPSKNNIA
HAEGTFTSDYSKYLREELVRYFVEWLEKNGGPSENNIA
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Glu Ala Ala GIn Asp Phe Val GIn Trp Leu Met Asn Thr Lys Arg Asn 20 25
30 Arg Asn Asn lle Ala 35 <210> 15 <211> 37 <212> PRT <213>
Artificial <220> <223> oxm(exlI5-21) <400> 15 His ser GIn Gly Thr Phe

whYoRes4p Tyr ser Lys Tyr Leu Glu Glu 1510 15 Glu Algs¥akArde@t 155
Phe Val GIn Trp Leu Met Asn Thr Lys Arg Asn 20 25 30 Arg Asn Asn lle’ N
Ala 35 <210> 16 <211> 37 <212> PRT <213> Artificial <220> <223> 16
<400> 16 His ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu
Glu 151015 Glu Ala Val Arg Leu Phe lle Glu Trp Leu Met Asn Thr Lys

HAFgTAS A BE IREEAAFASHIRAME ArZ 1SN fs6 WO 2006/134340

HABCTIGR20O61 022 Y KLFREVENGRESTIASIA210> 17 <211> 37

HAEGTFTSDYSKYLREELVKYFIEWLEKNGGPSKNNIA
HAEGTFTSDYSKYLRIELVRLFIGWLKNGGPSKNNIA
HAEGTFTSDYSKYLRIELVRLFVEWLENGGPSKNNIA
HAEGTFTSDYSKYLRIELVKLFIEWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVRLFVGWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVRYFIGWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVRYFVEWLKNGGPSKNNIA
HAEGTFTSDYSKYLEIELVRLFIGWLKNGGPSKNNIA
HARGTFTSDYSKYLEIELVRLFVEWLKNGGPSENNIA
HAEGTFTSDYSKYLREELVRLFIGWLKNGGPSKNNIA
HAEGTFTSDYSKYLREELVRLFVEWLKNGGPSKNNIA
HARGTFTSDYSKYLRIEL VRLFIEWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVRLFIGWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVRLFVEWLKNGGPSKNNIA
HABGTFTSDYSKYLEEELVRYFIEWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVKLFIEWLKNGGPSKNNIA
HAEGTFTSDYSKYLEIELVRLFIEWLKNGGPSKNNIA
HAEGTFTSDYSKYLREEL VRLFIE WLKNGGPSKNNIA
HARGTFTSDYSKYLEEELVRLFIEWLKNGGPSKNNIA -
HAEGTFTSDYSKYLRIELVEYFVGWLMNTKRNKNNIA
HAEGTFTSDYSKYLEIELVKYFVGWLMNTKRNKNNIA
HAEGTFTSDYSKYLREELVKYFVGWLMNTKRNKNNIA
HAEGTFTSDYSKYLRIELVRYFVGWLMNTKRNKNNIA
HAEGTFTSDYSKYLRIELVKLFVGWLMNTKRNEKNNIA
HAEGTFTSDYSKYLRIELVKYFIGWLMNTKRNKNNIA
HAEGTFTSDYSKYLRIELVKYFVEWLMNTRKRNENNIA
HARGTFTSDYSKYLEEELVKYFVGWLMNTKRNKNNIA
HABGTFTSDYSKYLEIELVRYFVGWLMNTKRNENNIA
HAEGTFTSDYSKYLEIELVKLFVGWLMNTEKRNKNNIA
HAEGTFTSDYSKYLEIELVKLFIGWLMNTKRNEKNNIA
HAEGTFTSDYSKYLEIELVKYFVEWLMNTERNKNNIA
HAEGTFTSDYSKYLREELVRYFVGWLMNTKRNKNNIA
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<212> PRT <213> Artificial <220> <223> 17 <400> 17 His 5er Gin Gly
Thr Phe Thr Ser Asp Tyr Ser Lys Tyr LeU Glu GIU 15 10 15 Glu Ala Val
Arg Leu Phe lle Glu Trp Leu Met Asn Thr Lys Arg Asn 20 25 30 Arg Asn

wishlgiNasS <210> 18 <211> 37 <212> PRT <213> Artifigigl: 38702155
<223> 18 <400> 18 His Ser GIn Gly Thr Phe Thr Ser Asp Tyr 5er Lys Tyr
LeU ASP 5er 1510 15 Arg Arg Ala GIn Asp Phe Val GIn Trp Leu Lys
Asn Gly Gly Arg Asn 20 25 30 Arg Asn Asn lle Ala 35 <210> 19 <211>
37 <212> PRT <213> Artificial <220> <223> 19 <400> 19 His Ser GlIn

1Ry FinRbhe kv SeEfsR BB AYTTENKeN¥sp Ser 15 10 15 Arg Arg

B GEIPrABR A8 NMah PR ViR ke W AN ARRGlYACly Pro Ser 20 25 30
HAEGTFTSDYSKYLREELVEKYFVEWLMNTERNEKNNIA
HABGTFTSDYSKYLRIELVRLFVGWLMNTERNENNIA
HABGTFTISDYSKYLRIELVRYFIGWLMNTRRNENNIA
HABGTFTSDYSKYLRIELVRYFVEWLMNTKRNENNIA
HAEGTFTSDYSKYLRIELVEKLFIGWLMNTERNKNNIA
BAEGTFTSDYSKYLRIELVEKLFVEWLMNTEKRNENNIA
HAEGTFTSDYSKYLRIELVK YFIEWLMNTKRNKNNIA
HARGTFTSDYSKYLEEELVRYFVGWLMNTEKRNENNIA
HABGTFTSDYSKYLEEELVELFVGWLMNTERNKNNIA
HARGTFTSDYSK YLEEELVKYFIGWLMNTKRNENNIA
HARGTFTSDYSKYLEEELVKYFVEWLMNTERNENNIA
BABGTETSDYSKYLEELVRLFVGWLMNTEKRNKNNIA
HAEGTFTSDYSKYLEIEL VRYFIGWLMNTKRNEKNNIA
HAEGTFTSDYSKYLEIELVRYFVEWLMNTRERNEKNNIA
HABGTFTSDYSKYLEIELVKLFIGWLMNTREKRNKNNIA
BAEGTRTSDYSKYLEIELVKLFVEWLMNTEKRINKNNIA
HAEGTFTSDY SKEYLEELVEYFIEWLMNTKRNEKNNIA
HABRGTFTSDY SKYLREELVRLFPVGWLMNTKRNENNIA
HAEGTFTSDYSKYLREELVRYFIGWLMNTKRNEKNNIA
HAEGTFTSDYSKYLREELVRYFVEWLMNTRKRNKNNIA
BAEGTFTSDYSKYLREELVKLFIGWLMNTKRNKNNIA
HAEGTFTSDYSKYLREELVKLFVEWLMNTERNENNIA
HAEBGTETSDYSKYLREELVK YFIEWLMNTERNKNNIA
HAERGTFTSDY SKYLRIELVRLFIGWLMNTERNENNIA
HAEGTFTSDYSKYLRIELVRLFVEWLMNTERNKNNIA
HAEGTFTSDYSKYLRIELVELFIEWLMNTERNENNIA
HARGTFTSDYSKYLEEELVRLFVGWLMNTKRNKEKNNLA
BABGTFTSDYSKYLEEELVRYFIGWLMNTERNENNIA
HAEGTFTSDYSKYLEEELVRYFVEWLMNTEKRNKNNIA
HAEGTFTSDYSKYLEIELVRLFIGWLMNTKRNENNIA
HAEGTFTSDYSKYLEIELVRLFVEWLMNTRERNKNNIA
HARGTFTSDYSKYLREELVRLFIGWLMNTRKRENENNIA
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5er Asn Asn lle Ala 35 5/66 WO 2006/134340 PCT/GB2006/002155
<210> 20 11660 seq List,ST25 <400> 20 000 <210> 21 <400> 21 000
<210> 22 <211> 39 <212> PRT <213> Heloderma suspectum <400> 22

whtisoly & Giy Thr Phe Thr Ser Asp Lea Ser LyS Gin Met ¢y gigashemdss
15 Glu Ala Val Arg Leu Phe lle Glu Trp Leu Lys Asn Gly Gly Pro Ser 20

25 30 Ser Gly Ala Pro Pro Pro Ser 35 <210> 23 <211> 4 <212> PRT
<213> Atrtificial <220> <223> 23 <400> 23 Gly Pro Ser Ser 1 <210> 24

<211>7 <212> PRT <213> Atrtificial <220>
HAEGTFTSDYSKYLREELVRLFVEWLMNTKEKRNENNIA

HAEGTFTSDYSKYLRIELVRLFIEWLMNTKRNEKNNIA
HAEGTFTSDYSKYLEEELVRLFIGWLMNTKRNKNNIA
HAEGTFTSDYSKYLEEELVRLFVEWLMNTERNKNNIA
HAEGTFTSDYSKYLEEELVRYFIEWLMNTKRNKNNIA
HAEGTFTSDY SKYLEFELVKLFIEWLMNTERNENNIA
HAEGTFISDYSKYLEIELVRLFIEWLMNTKRNKNNIA
HAEGTFTSDYSKYLREELVRLFIEWLMNTKRNENNIA
HAEGTFISDYSKYLEEELVRLFIEWLMNTEKRNKNNIA
HADGTFTSDYSKYLRIELVEKYFVQWLKNGGPSKNNIA
HADGTFTSDYSKYLEIELVKYFVQWLKNGGPSKNNIA
HADGTFTSDYSKYLREELVKYFVQWLEKNGGPSKNNIA
HADGTFTSDYSKYLRIELVRYFVQWLEKNGGPSENNIA
HADGTFTSDYSKYLRIELVKLFVQWLKNGGPSKNNIA
HADGTFTSDYSKYLRIELVEYFIQWLKNGGPSKNNIA
HADGTFTSDYSKYLRIELVEKYFVQWLKNGGPSKNNIA
HADGTFTSDYSKYLEEELVEKYFVQWLINGGPSKINNIA
HADGTFTSDYSKYLEIELVRYFVQWLKNGGPSKNNIA
HADGTFTSDYSKYLEIELVELFVQWLIKNGGPSKNNIA
HADGTFTSDYSKYLEIELVKLFIQWLKENGGPSKNNIA
HADGTFTSDYSKYLEIELVKYFVQWLKNGGPSKNNIA
HADGTFTSDYSKYLREELVRYFVQWLEKNGGPSKNNIA
HADGTFTSDYSKYLREELVKLFVQWLENGGPSEKNNIA,
HADGTFTSDYSKYLREELVKYFIQWLKNGGPSKNNIA
HADGTFTSDYSKYLREELVKYFVQWLKNGGPSKNNIA
HADGTFTSDYSKYLRIELVRLFVQWLKNGGPSKNNIA
HADGTFTSDYSKYLRIELVRYFIQWLKNGGPSKNNIA
HADGTFTSDYSKYLRIELVRYFVQWLKNGGPSKNNIA
HADGTFTSDYSKYLRIELVKLFIQWLENGGPSKNNIA
HADGTFTSDYSKYLRIELVELEVQWLEKNGGPSENNIA
HADGTFTSDYSKYLRIELVKYFIQWLENGGPSKNNIA
HADGTFTSDYSKYLEEELVRYFVQWLENGGPSENNIA
HADGTFTSDYSKYLEEELVKLFVQWLKNGGPSKNNIA
HADGTFTSDYSKYLEEELVKYFIQWLEKNGGPSKNNIA
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<223> 24 <400> 24 Lys Asn Gly Gly Pro Ser Ser 15 <210> 25 <211>
37 <212>PRT <213> Artificial <220> <223> 25 <220> <221>
MISC_FEATURE 6/66 WO 2006/134340 PCT/GB2006/002155 11660
woehdsisiHdrd <222> (1)..(1) <223> D-His <400> 25 Xaa AlgiGia lyaliss
Phe Thr Ser Asp Tyr ser Lys Tyr Leu Asp Ser 15 10 1s Arg Arg Ala Gln'
Asp Phe Val GIn Trp Leu Met Asn Thr Lys Arg Asn 20 25 30 Arg Asn Asn
lle Ala 35 -210> 26 <211> 39 <212> PRT <213> Artificial <220> <223>
26 <400> 26 His Ser GIn Gly Thr Phe Thr Ser Asp Tyr ser Lys Tyr Leu

RABIEET DY B 3-4 85 AT W@g‘%ﬂé@h’ AP Phé&Val GIn Trp Leu Lys Asn Gly
Hﬁ)ﬁ%B@B@EIZEIQWRLFVQWLKNGGPSKNNIA

HADGTFTSDYSKYLEIEL VRYFIQWLKNGGPSKNNIA
HADGTFTSDYSKYLEIELVRYFVQWLENGGPSKNNIA
HADGTFTSDYSKYLEIELVKLFIQWLKNGGPSKNNIA
HADGTFTSDYSKYLEELVKLFVQWLENGGPSKNNIA
HADGTFTSDYSKYLEIELVKYFIQWLKNGGPSKNNIA
HADGTFTSDYSKYLREELVRLFVQWLKNGGPSKNNIA
HADGTFTSDYSKYLREELVRYFIQWLKNGGPSKNNIA
HADGTFTSDYSK YLREELVRYFVQWLKNGGPSKNNIA
HADGTETSDYSKYLREELVKLFIQWLKNGGPSKNNIA
HADGTFTSDYSKYLREELVKLFVQWLKNGGPSKNNIA
HADGTFTSDYSKYLREELVKYFIQWLKNGGPSKNNIA
HADGTFTSDYSKYLRIELVRLFIQWLKNGGPSKNNIA
HADGTFTSDYSKYLRIELVRLFVQWLKNGGPSKNNIA
HADGTFTSDYSKYLRIELVKLFIQWLKNGGPSKNNIA
HADGTETSDYSKYLEEELVRLFVQWLKNGGPSKNNIA
HADGTFTSDYSKYLEEELVRYFIQWLKNGGPSKNNIA
HADGTFTSDYSKYLEEELVRYFVQWLKNGGPSKNNIA
HADGTFTSDYSKYLEIELVRLFIQWLENGGPSKNNIA
HADGTFTSDYSKYLEIELVRLFVQWLKNGGPSKNNIA
HADGTFTSDYSKYLREEL VRLFIQWLKNGGPSKNNIA
HADGTFTSDYSKYLREELVREFVQWLKNGGPSKNNIA
HADGTETSDYSKYLRIELVRLFIQWLKNGGPSKNNIA
HADGTFTSDYSK YLEEELVRLFIQWLKNGGPSKNNIA
HADGTFTSDYSKYLEEELVRLFVQWLKNGGPSKNNIA
HADGTFTSDYSKYLEEELVRYFIQWLENGGPSKNNIA
HADGTFTSDYSKYLEEELVKLFIQWLENGGPSKNNIA
HADGTFTSDYSKYLEIELVRLFIQWLKNGGPSKNNIA
HADGTFTSDYSKYLREELVRLFIQWLKNGGPSKNNIA
HADGTFTSDYSKYLEEELVRLFIQWLENGGPSKNNIA
HADGTFTSDYSKYLRIELVKYFVQWLMNTKRNENNIA
HADGTFTSDYSKYLEIELVKYFVQWLMNTKRNKNNIA
HADGTFTSDYSKYLREELVKYFVQWLMNTKRNENNIA
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Ser Gly Ala Pro Pro Pro Ser 35 <210> 27 <211> 39 <212> PRT <213>
Artificial <220> <223> 27 <400> 27 His Ser GIn Gly Thr Phe Thr Ser Asp
T_Byr f;r li;;s Tyr Leu Glu Glu 1510 15 Glu Ala Val Arg Leu Phe lle Glu
w Bobeisdas Asn Gly Gly Pro Ser 20 25 30 Ser Gly Ala Pr
35 <210> 28 <211> 37 <212> PRT <213> Artifici)r:ll <2203€f§§£§2§§62155
7/66 WO 20061134340 PCT/GB2006/002155 11660 seq List.5T25 <400>
28 His Ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys TyrLea GIU GIU 15
10 15 GIU Ala Val Arg Leu Phe lle GIU Trp Leu Lys Asn Gly Gly Pro Ser
AN BRI SEKASR AV RHEAIQBEVRZEBNRENIZL 1> 37 <212> PRT <213>

I’ﬁ{gﬁﬁiﬁsDYSKYLRIELVKLFVQWLMN’T‘KRNKNN 1A
HADGTFTSDYSKYLRIELVKYFIQWLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVEYFVQWLMNTKRNENNIA
HADGTFTSDYSK YLEEELVKYFVQWLMNTKRNKNNIA
HADGTFTSDYSKYLEIELVRYFVQWLMNTKRNKNNIA
HADGTFTSDYSKYLEELVKLFVQWLMNTKRNKNNIA
HADGTFTSDYSKYLEIELVKLFIQWLMNTKRNKNNIA
HADGTFTSDYSK YLEIELVK YFVQWLMNTKRNKNNIA
HADGTFTSDYSKYLREELVRYTVQWLMNTRRNIKNNIA
HADGTFTSDYSKYLREELVKLFVQWLMNTKRNKNNIA
HADGTFTSDYSKYLREELVKYFIQWLMNTRERNKNNIA
HADGTFTSDYSKYLREELVKYFVQWLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVRLFVQWLMNTKRNEKNNIA
HADGTFTSDYSKYLRIELVRYFIQWLMNTKRNKNNIA
HADGTFTSDYSK YLRIELVRYFVQWLMNTRKRNKNNIA
HADGTFTSDYSKYLRIELVKLFIQWLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVKLFVQWLMNTKRNKNNIA
HADGTFTSDYSKYLRIELVKYFIGWLMNTKRNKNNIA
HADGTFTSDYSKYLEEELVRYFVQWLMNTERNKNNIA
HADGTFTSDYSKYLEEELVKLFVQWLMNTKRNEKINNIA
HADGTFTSDYSKYLEEELVEYFIQWLMNTKRNKNNIA
HADGTFTSDYSKYLEEELVK YFVQWLMNTKRNKNNIA
HADGTFTSDYSK YLEIELVRLFVQWLMNTKRNKNNIA
HADGTFTSDYSKYLEIELVRYFIQWLMNTRKRNKNNIA
HADGTFTSDYSKYLEIELVRYFVQWLMNTKRNENNIA
HADGTFTSDYSKYLEIELVKLFIQWLMNTKRNENNIA
HADGTFTSDYSKYLEELVKLFVQWLMNTKRNENNIA
HADGTFTSDYSKYLEIEL VK YFIQWLMNTKRNENNIA
HADGTFTSDYSKYLREELVRLFVQWLMNTERNKNNIA
HADGTFTSDYSKYLREELVR YFIQWLMNTKRNKNNIA
HADGTFTSDYSKYLREELVRYFVQWLMNTKRNKNNIA
HADGTEFTSDYSKYLREELVKLFIQWLMNTKRNKNNIA
HADGTFTSDYSKYLREELVKLEFVQWLMNTEKRNKNNIA
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<220> <223>29 <220> <221> MOD_RES <222> (1)..(1) <223> D-His
<400> 29 Xaa Ala GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Lea GIU
Glu 151015 GIU Ala Val Arg Leu Phe lle Glu Trp Lea Lys Asn Gly Gly

wrese225 30 ser Asn Asn lle Ala 35 <210> 30 <211> -
<213> Artificial <220> <223> 30 <400> 30 His Ser Gin Glfgﬁggﬁggﬁ&?lsn
Ser Asp Tyr Ser Lys Tyr Lea Asp Ser 15 10 15 Arg Arg Ala Gin Asp Phe
Val GIn Trp Leu Met Asn Thr Lys Arg Asn 20 25 30 Arg Asn Asn lle Ala
Ala Ala 35 <210> 31 <211> 37 <212> PRT 8/66 WO 2006/134340

HREITEBREO6/00E L KPS ATl 11860 seq List.ST25 <220> <223>

HRBGFAPRY8E YL RIELVRLFIQWLMNTRRNKNNIA

HADGTFTSDYSK YLRIEL VRLFVQWLMNTIKRNKNNIA
HADGTFTSDYSKYLRIELVKLFIQWLMNTKRNKNNIA
HADGTFTSDYSKYLEEELVRLFVQWLMNTKRNKNNIA
HADGTFTSDYSKYLEEELVR YFIQWLMNTKRNKNNIA
HADGTFTSDYSKYLEEELVRYFVQWLMNTKRNENNIA
HADGTETSDYSK YLEIEL VRLFIQWLMNTKRNKNNIA
HADGTFTSDYSK YLEIELVRLFVQWLMNTKRNKNNIA
HADGTFISDYSKYLREELVRLFIQWLMNTKRNKNNIA
HADGTFTSDYSKYLREELVRLFVQWLMNTKRNKNNIA
HADGTFTSDYSK YLRIEL VRLFIQWLMNTKRNKNNIA
HADGTFTSDYSKYLEEELVRLFIQWLMNTKRNEKNNIA
HADGTFTSDYSKYLEEELVRLFVQWLMNTKRNKNNIA
HADGTFTSDYSK YLEEELVR YFIQWLMNTKRNKNNIA
HADGTFTSDYSKYLEEELVKLFIQWLMNTKRNENNIA
HADGTFTSDYSKYLEIELVRLFIQWLMNTKRNENNIA
HADGTFTSDYSKYLREELVRLFIQWEMNTKRNENNIA
HADGTFTSDYSKYLEEELVRLFIQWLMNTKRNKNNIA
HAEGTFTSDYSKYLRIELVK YFVQWLKNGGPSEKNNIA
HARGTFTSDYSK YLEIELVKYFVQWLKNGGPSKNNIA
HAEGTFTSDYSKYLREELVK YFVQWLKNGGPSKNNIA
HAEGTFTSDYSKYLRIELVRYFVQWLKNGGPSKNNIA
HAEGTETSDYSK YLRIELVKLFVQWLEKNGGPSENNIA
HAEGTFTSDYSKYLRIEL VK YFIQWLKNGGPSKNNIA
HAEGTFTSDYSK YLRIELVKYFVQWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVK YFVQWLKNGGPSKNNIA
HAEGTFTSDYSKYLEIELVRYFVQWLKNGGPSKNNIA
HAEGTFTSDYSKYLEIELVKLFVQWLEKNGGPSKNNIA
HAEGTFTSDYSK YLEIELVKLFIQWLENGGPSKNNIA
HAEGTFTSDYSKYLEIELVKYFVQWLENGGPSKNNIA
HARGTFTSDYSKYLREELVR YFVQWLKNGGPSKNNIA
HAEGTFTSDYSKYLREELVKLFVQWLKNGGPSKNNIA
HABGTFTSDYSK YLREELVKYFIQWLKNGGPSKNNIA



His ser GIn Gly Thr Phe Thr ser Asp Tyr Ser Lys Tyr Leu Glu Glu 1510
15 Glu Val Val Arg Leu Phe lle Glu Trp Leu Met Asn Thr Lys Arg Asn 20
25 30 Arg Asn Asn lle Ala 35 <210> 32 <211> 37 <212> PRT <213>

wiytifiiads2R0> <223> 32 <400> 32 His ser GIn Gly Thr PRg-F S8k AbRss
Tyr Ser Lys Tyr Leu Glu Glu 151015 Glu Ala Val Arg lle Phe lle Glu Trp
Leu Met Asn Thr Lys Arg Asn 20 25 30 Arg Asn Asn lle Ala 35 <210> 33
<211> 37 <212> PRT <213> Artificial <220> <223> 33 <400> 33 His
Ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu 15 10 15
HAgIKIEN YAty Hetk Phé DG B T80 Mét Asn Thr Lys Arg Asn 20 25
H /G TR S ARSI MRL BB QRZFOSCSARIIA 37 <212> PRT
HAEGTFTSDYSKYLRIELVRYFIQWLKNGGPSKNNIA
HABGTFTSDYSKYLRIELVRYFVQWLENGGPSKNNIA
HAEGTFTSDYSKYLRIELVKLFIQWLKNGGPSKNNIA
HAEGTE‘TSDYSKYLRIELVKLFVQWLKNGGPSKNNIA
HAEGTFTSDYSKYLRIELVKLFVQWLENGGPSKNNIA
HAEGTFTSDYSKYLRIELVE YFIQWLEKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVRYFVQWLENGGPSKINNIA
HAEGTFTSDYSKYLEEELVKLEVQWLKNGGPSKNNIA
HAEGTFTSDY SKYLEEELVK YFIQWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVKYFVQWLEKNGGPSKNNIA
HAEGTFTSDYSKYLEIELVRLFVQWLEKNGGPSKNNIA
HAEGTFTSDYSKYLEIELVRYFIQWLKNGGPSKNNIA
HABGTFTSDYSKYLEIELVRYFVQWLENGGPSKNNIA
HAEGTFTSDYSKYLEIELVKLFIQWLKNGGPSKNNIA
HAEGTFTSDYSKYLEIELVKLFVQWLKNGGPSKNNIA
HAEGTFTSDYSKYLEIEL VK YFIQWLENGGPSENNIA
HAEGTFTSDYSKYLREELVRLFVQWLKNGGPSKINNIA
HAEGTEFTSDVYSKYLREELVR YFIQWLEKNGGPSKNNIA
HAFEGTFTSDYSKYLREELVR YFVQWLKNGGPSKNNIA
HAEGTFTSDYSKYLREELVELFIQWLENGGPSENNIA
HARGTFTSDYSKYLREELVRLFVOWLKNGGPSKNNIA
HAEGTFTSDYSKYLREELVK YFIQWLKNGGPSKNNIA
HARGTFTSDY SKYLRIELVRLFIQWLKNGGPSKNNIA
HAEGTFTSDYSKYLRIELVRLFVQWLKNGGPSKNNIA
HABGTFTSDYSKYLRIELVELFIQWLKNGGPSKNNIA
HABGTFTSDYSKYLEEELVRLFVQWLENGGPSENNIA
HAEGTFTSDYSKYLEEELVRYFIQWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVRYFVQWLENGGPSKNNIA
HAEGTFTSDYSKYLEIEL VRLFIQWLKNGGPSKNNIA
HAEGTFTSDYSKYLEIRLVRLFVQWLKNGGPSKNNIA
HABGTFTSDYSKYLREELVRLFIQWLKENGGPSKNNIA
HAEGTFTSDYSKYLREELVRLFVQWLKNGGPSKNNIA
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<213> Atrtificial 9/66 WO 2006/134340 PCT/GB2006/002155 11660 Seq

List.ST25 <220> <223> 34 <400> 34 His ser GIn Gly Thr Phe Thr Ser

Asp Tyr Ser Lys Tyr Leu Glu Glu 1510 15 Glu Ala lle Arg Leu Phe lle
welboddmsles Met Asn Thr Lys Arg Asn 20 25 30 Arg Asn AsicHeaiBeamoriss

<210> 35 <211> 10 <212> PRT <213> Artificial <220> <223> 35 <400>
35 Asp Ser Arg Arg Ala On Asp Phe Val GIn 15 10 <210> 36 <211> 39
<212> PRT <213> Artificial <220> <223> D-His-oxm26ex <220> <221>
MOD_RES <222> (1)..(1) <223> D-His <400> 36 Xaa Ser GIn Gly Thr
HATHETT R LB A S R SeF IR Y VA Y BIPASH Ser 15 10 15
HABGTETSDYSKYLEEELVRLFIQWLKNGGPSKNNIA
HABGTFTSDYSKYLEEELVRLFVQWLKNGGPSKNNIA
HAEGTFTSDYSKYLEEELVRYFIQWLENGGPSKNNIA
HABEGTFTSDYSKYLEEELVKLFIQWLKNGGPSKNNIA
HAEGTFTSDYSKYLEIELVRLFIQWLKNGGPSKNNIA
HAEGTFTSDYSKYLREELVRLFIQWLENGGPSKNNIA
HAEGTFTSDYSKYLEEEL VRLFIQWLKNGGPSKNNIA
HAEGTFTSDYSK YLRIELVKYFVQWLMNTEKRNKNNIA
HAEGTFTSDYSKYLEIELVKYFVQWLMNTKRNKNNIA
HABGTFTSDYSKYLREELVKYFVQWLMNTKRNKNNIA
HAEGTFTSDYSKYLRIELVRYFVQWLMNTKRNKNNIA
HAEGTFTSDYSK YLRIELVKLFVQWLMNTKRNENNIA
HAEGTETSDYSKYLRIELVK YFIQWLMNTKRNKNNIA
HAEGTFTSDYSKYLRIELVKYFVQWLMNTKRNENNIA
HAEGTFTSDYSKYLEEELVKYFVQWLMNTKRNKNNIA
HAEGTFTSDYSKYLEIELVR YFVQWLMNTKRNKNNIA
HAEGTFTSDYSKYLEIELVELFVQWLMNTKRNKNNIA
HAEGTFTSDYSKYLEIELVEKLFIQWLMNTKRNKNNIA
HABGTFTSDYSKYLEIELVK YFVQWLMNTKRNENNIA,
HARGTFTSDYSKYLREELVRYFVOQWLMNTKRNKNNIA
HARGTFTSDYSKYLREELVELFVQWLMNTERNENNIA
HAEGTETSDYSKYLREELVE YFIQWLMNTKRNEKNNIA
HABRGTFTSDYSKYLREELVK YFVQWLMNTKRNENNIA
HAEGTFTSDYSKYLRIELVRLFVQWLMNTKRNKNNIA
HAEGTFTSDYSKYLRIELVRYFIQWLMNTKRNKNNIA
HAEGTFTSDYSKYLRIELVRYFVQWLMNTKRNEKNNIA
HAEGTFTSDYSKYLRIELVKLFIQWLMNTKRNKNNIA
HAEGTFTSDYSKYLRIBL VKLFVQWLMNTKRNKNNIA
HAEGTFTSDYSK YLRIELVE YFIQWLMNTKRNEKNNIA
HAEGTFTSDYSKYLEEELVRYFVQWLMNTKRNKNNIA
HAEGTFTSDYSKYLEEELVKLFVQWLMNTKRNKNNIA
HAEGTFTSDYSKYLEREELVKYFIQWEMNTKRNKNNIA
HAEGTFTSDYSKYLEEELVKYFVQWLMNTRKRNKNNIA

127



Arg Arg Ala GIn Asp Phe Val GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25
30 ser Gly Ala Pro Pro Pro ser 35 <210> 37 <211> 39 <212> PRT
<213> Artificial <220> <223> D-His-oxml4ex 10/66 WO 2006/134340

woGHd6B2006/002155 11660 Seq List.5T25 <220> <221> MQR:RES002155
<222>(1)..(1) <223> D-His <400> 37 Xaa Ser GIn Gly Thr Phe Thr ser
Asp Tyr ser Lys Tyr Leu Glu Glu 15 10 15 Glu Ala Val Arg Leu Phe lle
Glu Trp Leu LYS Asn Gly Gly Pro Ser 20 25 30 Ser Gly Ala Pro Pro Pro
Ser 35 <210> 38 <211> 37 <212> PRT <213> Artificial <220> <223>
RAREIBRPRESE BLEE L YRODY BEUNME B NG Thr Phe Thr Ser Asp Tyr
SSEGYBIRPVREY G GRYFH VNN TERNANYA ] Arg Leu Phe Val Glu Trp

RRYSE A O BBV SIE AR 8 KA
HAEGTFTSDYSKYLEIELVKLFIQWLMNTKRNEKNNIA
HAEGTFTSDYSKYLEIELVKLFVQWLMNTEKRNENNIA
HAEGTFTSDYSKYLEIELVK YFIQWLMNTEKRNKNNIA
HAEGTFTSDYSKYLREELVRLFVQWLMNTKRNKNNIA
HAEGTFTSDYSKYLREELVRYFIQWLMNTEKRNKNNIA
HAEGTFTSDYSKYLREELVRYFVQWLMNTKRNENNIA
HAEGTFTSDYSKRYLREELVKLFVQWLMNTKRNKNNIA
HAEGTFTSDYSKYLREELVEYFIQWLMNTRKRNKNNIA
HAEGTETSDYSKYLRIELVRLFIQWLMNTERNKNNIA
HAEGTFTSDYSKYLRIELVRLEVQWLMNTERNKNNIA
HAEGTFTSDYSKYLRIELVKLFIQWLMNTKRNKNNIA
HAEGTFTSDYSKYLEEELVRLFVQWLMNTKRNKNNIA
HAEGTFTSDYSKYLEEELVRYFIQWLMNTKRNENNIA
HAEGTFTSDYSKYLEEELVRYFVQWLMNTKRNENNIA
HAEGTFTSDYSKYLEIELVRLFIQWLMNTERNIKNNIA
HAEGTFTSDYSKYLEIELVRLFVQWLMNTRERNENNIA
HAEGTFTSDYSKYLREELVRLFIQWLMNTEKRNENNIA
HAEGTFTSDYSKYLREELVRLFVOQWLMNTKRNEKNNIA
HAEGTFTSDY SKYLRIELVRLFIQWLMNTEKRNKNNIA
HAEGTFTSDYSKYLEEELVRLFIQWLMNTERNKNNIA
HAEGTFTSDYSKYLEEELVRLFVQWLMNTEKRNKNNIA
HAEGTFTSDYSKYLEEELVRYFIQWLMNTERNEKNNIA
HABGTFTSDYSKYLEEELVELFIQWLMNTERNKNNIA
HAEGTFTSDYSKYLEIELVRLFIQWLMNTKRNEKNNIA
HAEGTFTSDYSKYLREELVRLFIQWLMNTRKRNKNNIA
HAEGTFTSDYSKYLEEELVRLFIQWLMNTRRNENNIA
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Arg Asn Asn lle Ala 35 <210> 39 <211> 37 <212> PRT <213> Artificial
<220> <223> Alal9-Val23-oxm(ex15-24) <400> 39 His Ser GIn Gly Thr
Phe Thr Ser Asp Tyr Ser Lys Tyr Llgld Glu Glu 15 10 15 Glu Ala Ala Arg
Leu Phe lle Glu Trp Leu Met Asn Thr Lys Arg Asn 20 25 30 Arg Asn Asn
CLUdMk 35 <210> 40 <211> 37 <212> PRT <213> Attificial 11/66 WO
2006/134340 PCT/GB2006/002155 11660 Seq List.ST25 <220> <223>
vall8-oxm(ex15-21) <400> 40 His ser GIn Gly Thr Phe Thr ser Asp Tyr
1. SerAyermpunéba@ng Gilzangd GFasu@l(Ival Val Arg Leu Phe Val GIn Trp
Leu Met Asn Thr Lys Arg Asn 20 25 30 Arg Asn Asn lle Ala 35 <210> 41

<211> 37 <212> PRT <213> Atrtificial
Z-X=81 7

in-which:

X 18 0xm 4-14; and

Z- represents D-His-Ala-Gin; D-His-Ala-Glu; D-His-Ala-Asp; D-His-Ser-Gln; D-
His-Ser-Glu; or D-His-Ser-Asp; wherein S1 is an amino acid sequence corresponding to line
A (SEQ ID NO:1) or an amino acid sequence corresponding to line A in which m amino acids
of said line A are substituted by m corresponding amino acids from residues 15 to 33 in line B
(SEQ ID NO: 2), and t further amino acid residues of line A are substituted by t
corresponding amino acid residues from residues 15 to 24 of line R, in which line A, line B

and line R (SEQ ID NO: 145) are as follows:

Line A Asp Ser Arg Arg Ala Gin Asp | Phe Val Gin
15 16 17 i8 19 20 21 22 23 24
Lire B Glo Glu Gl Ala Val Arg Leu Phe Tie i Gin
| LineR Arg | le Glu | Ile Val | Lys | Tyr |Phe | Val l Gily
Line A Trp Leu Met | Asn Thr Lys Arg Asn 1 Arg | Asn
25 26 27 28 29 30 31 32 33 34
Line B Trp Leu Lys Asn Gly Gly Pro Ser Ser
Line A Asn Tle Ala
35 36 37
Line B

the compound optionally further including an extension moiety attached to the amino acid at
position 37, the optional extension moiety comprising one or more amino acids,

m being an integer not less than 1;

tbeing 0, 1.2,3,4,5,6,7,8, %o0r 10

a variant or derivative thereof’

or a salt or solvate thereof

with the proviso that, if S1 is identical to line A, Z is not His Ser Gln;
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<220> <223> D-Hisl-Ala2-Vall8-oxm(ex15-21) <220><221> MOD_RES
<222> (1)..(1) <223> D-His <400> 41 xaa Ala GIn Gly Thr The Thr Ser
Asp Tyr Ser Lys Tyr Leu Glu Glu 3§10 15 Glu Val Val Arg Leu Phe Val
GIn Trp Leu Met Asn Thr Lys Arg Asn 20 25 30 Arg Asn Asn lle Ala 35
a Vé?aillpi?eﬁllg oRd eﬁ%%%ﬁeﬁ) &Ev§%@ﬁdﬁrf'f@|§lo§%%%>m§ gcgcf’l;s from pos;ttons
27-oxm(ex27-33) <400> 42 His Ser GIn'Gly Thr Phe Thr Ser Asp Tyr
3 t@i‘ﬁ%"?ﬁﬂf_é‘ﬂ"ﬁg533’(%?3“133"1(9“1‘90A?@%P@%Ia GIn Asp Phe Val GIn Trp
a dereuatAEpAsy ﬁbn@dyaﬁrmﬁhﬁsmezwafﬁe bASRRASH] e8dadSFoRdhidadsen,
L IR e
ph@pﬁg@l%@;@lﬂ@gy hpld}zation protein (for example albumin) conjugation and

pegyiation.

2. A compound according to claim 1, in which =0,
3. A compound according to claim 1, in which =5 or more,
4. A compound according to any preceding ciaim, in which the amino acid replacements

from line B comprises at least one sequential group of at least three amino acids.

5. A compound according to any preceding claim, in which the replaced amino acids

comprises a sequential group of not more than twelve amino acids.

6. A compound according to claim 1, in which the compound is of general Formula (11):
Z~X-82-Y (I
i which

X and Z are as defined in claim 1;

Y is oxm25-37; and
wherein S2 is an amino acid sequence corresponding to line C (SEQ ID NO: 3) in which n
amino acids of said line C are substituted by n corresponding amino acids from line D (SEQ
1D NO: 4) and u further amino acids of line C are substituated by u corresponding amino

acids from line S (SEQ ID NO: 145), in which line C, line D and Line § are as follows:

LmeC Asp Ser Arg | Arg | Ala Gin Asp | Phe Val Gln
15 16 17 18 19 20 21 22 23 24

Line D Gl Glu Glu Ala Val Arg | Len | Phe Ile Glu

Line S Arg | lle Glu | lle Val Lys Tyr Phe | Val Gly

and n is an integer not less than 1;
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<400> 43 His ser GIn Gly Thr Phe Thr Ser Asp Tyr ser Lys Tyr Leu Asp
Ser 151015 Arg Arg Ala GIn Asp Phe Val GIn Trp LeU Lys Asn Thr Gly
Pro ser 20 25 30 Ser Asn Asn lle %g 35 <210> 44 <211> 38 <212> PRT
<213> Artificial <220> <223> oxen-Ala38 <400> 44 His Ser GIn Gly Thr

and '€ JAI s8r Asp Tyye §IE§ Lys Tyr Leu ASp ser 5 Arg Arg Ala GIn Asp

kd

Phe Val Gin Trp Leu Met Asn Thr Lys Arg Asn 20 25 30 Arg Asn Asn lle

2 vafanigr degvatvedhersic 211> 39 <212> PRT <213> Artificial <220>

or <R oxee-Aads39 <400> 45 His ser GIn Gly Thr Phe Thr Ser Asp Tyr
Ser Lys Tyr Leu Asp Ser 1510 15 Arg Arg Ala GIn Asp Phe Val GIn Trp
Leu Met Asn Thr Lys Arg Asn 20 25 30 Arg Asn Asn lle Ala Ala Ala 35

7. <21@>cagpepnd scgpdia® 1Ql4dRY, in which the compound is of general Formula (II1):

Z-X-8§3-Y (IIT)

in which

X' 1s oxmé-26;

Z is as defined in claim 1,

Y” is oxm34-37; and
wherein 53 is an amino acid sequence corresponding to line E (SEQ ID NO: 3) in which p
amino acids of said line E are substituted by p corresponding amino acids from line F (SEQ

ID NO: 6), n which line E and line F are as follows:

Line E Met | Asn | Thr Lvs Arg Asn | Arg
27 28 29 30 31 32 33
LineF Lys Asn | Gly Gly Pro Ser Ser

and p is an integer not less than 1;
a variant or derivative thereof;

or a salt or solvate thereof.

8. A compound as claimed in claim | having the general formula (IV):
L-X-82-Trp-Leu-83-Y" (V)
in which:

Z, X are as defined in claim 1,
S2 is as defined in claim 6; and

S3 and Y are as defined in claim 7.

9. A compound as claimed in claim 1, having the general Formula (V):

Z-X-S4-S5_E %)
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13/66 WO 2006/134340 PCT/GB2006/002155 11660 Seq List,5T25
<213> Artificial <220> <223> oxm-Ala38-42 <400> 46 His Ser GIn Gly
Thr Phe Thr ser Asp Tyr Ser Lys T tleu Asp Ser 151015 Arg Arg Ala
GIn Asp Phe Val GIn Trp Leu Met 3 Thr Lys Arg Asn 20 25 30 Arg Asn
in S, lle Ala Ala Ala Ala Ala Ala 35 40 <210> 47 <211> 38 <212> PRT
<213> Artificial <220> <223> oxm-Lys33-Ala38 <400> 47 His ser GIn
Gly ¥t PHe*THr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser 15 10 15 Arg Arg
Ala @le Aspridbenvahizin Trp Leu Met Asn Thr Lys Arg Asn 20 25 30 Lys

Asn sn lle A{ QI a 35. <210> 48 <211> 39 . <21é§ PRT <$13> Artificial
S e A o B I T BB PP
pos;(gﬁeﬁm q_cygz 'frymLtég SB@eRer ABIGSE0/S Arg Ala Gin Asp Phe Val Gln (SEQ

1D NO: 35), from 1 to 10 correspondingly positioned amino acids from the sequence Glu Glu
Glu Ala Val Arg Leu Phe Ile Glu (SEQ ID NO: 4), optionally from 0 to 9 correspondingiy
positioned amino acids from the sequence Arg Iie Giu Hle Val Lys Tyr Phe Val Gly (SEQ ID
NO: 145) and from 0 to 4 amino acids that differ in identity from the correspondingly
positioned amino acids in SEQ ID NO: 4, SEQ ID NO: 145, and SEQ ID NO: 35,

53 represents oxm23-37 or represents oxm25-37 in which at least one residue at
positions 27 to 33 has been substituted by one or more correspondingly numbered residues
from the sequence Lys(27) Asn(28) Giy(29) Giy(30) Pro(31) Ser(32) Ser(33) (SEQ ID NO:
24y and 7

E represents an optional extension moiety comprising one or more amino acid
residues;

a variant or derivative thereof;

or a salt or solvate thereof.

10. A compound according to claim 9, in which S5 represents:
mTrpreu—SB——Y‘.

in which Y' is as defined in claim 7 and 83 is as defined in claim 7.

11. A compound according to any one of the preceding claims, in which the terminat

residue is amidated.

12. A compound according to any one of claims 1 to 10, having an extension moiety

consisting of at least two amino acids.

13. A compound according to claim 12, having one of the following extension moieties -
Ala(38)-Ala(39); -Lys(38); -Ala(38)-Ala(39)-Lys(40); -Ala(38)-Ala(39)-Lys(40)-Lys(41); -
Ala(38)-Ala(39)-Glu(40)-Glu(41)-Lys(42); or -Pro(38)-Ser(39).

14. A compound as claimed in any one of the preceding claims, wherein at least one of

the amino acid residues has an alkyl or acyl side chain.
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Arg Arg Ala GIn Asp Phe Val GIn Trp Leu Met Asn Thr Lys Arg Asn 20 25
30 Arg Asn Asn lle Ala Ala Ala 35 <210> 49 <211> 40 <212> PRT
<213> Artificial 14/66 WO 2006/13%5@10 PCT/GB2006/002155 <220>
11660 Seq List.ST25 <223> oxm-Al1a38,39,Lys40 <400> 49 His Ser GIn

15.G1Y TG RDG T SSLASE ] YR8 AXon LV 64A F"(Errac%gsri]%% é}%g@é’sﬁ%

Ala GIn Asp Phe Val GIn Trp Leu Met Asn Thr Lys Ar .
chajis Ara s7{efis A e are iR 088 i e 25 hessdsgvkdpgiscyip paimitps! ppitauroy .
<213> Artificial <220> <223> ox1fl-Ala38,39,Tyr40 <400> 50 His 5er GIn

Gly Thr.Phe Thr Ser. Asp. Tyr Ser Lys Tyr Lea Asp Ser 151015 Arg Ar
16 o R VR e Pt Ty e s
the A ARSI fleenifemmIE R DT\ANE 821 0n. <PR0sy BicR tarba@ T lat R su BT,

phosphorylation, cyclization, lipidization, protein-conjugation, or pegylation.

17. A variant compound according to any one of claims 1 to 16, wherein said variant

compound retains at least some of the activity of the corresponding non-variant compound.

18. A variant compound according to any one of claims 1 to 16, wherein said variant

compound exhibits either enhanced appetite suppression activity, a greater potency, a more

~ therapeutically useful profile, or a lower clearance rate, relative to the corresponding non-

variani compound.

19. A compound according to claim 1, having a Formula selected from the foliowing

group:

D-His Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr lle Arg Glu Glu Ile Vai Arg Leu
Phe Val Gin Trp Leu Met Asn Thr Lys Arg Asn Lys Asn Asn le Ala;

D-His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu
Phe Iie Giu Trp Leu Lys Asn Giy Gly Pro Ser Ser Gly Ala Pro Pro Pro Ser;

D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu
Phe Val Gin Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Ile Alz;

D-His Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Hle Arg Glu Glu Leu Val Lys Tvr
Phe Val Gly Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asp Ile Ala;

D-His Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr lle Arg Ile Glu Leu Val Lys Leu
Phe Val Gly Trp Leu Met Asn Thr Lys Arg Asn Lys Asn Asn lle Ala;

D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Giu Val Ile Arg Ile
Phe Val Gin Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn e Ala;
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<213> Artificial <220> <223> D-Hisl-Ala2-oxm(ex15-24)(ex27-33) <220>
<221> MOD_RES <222> (1)..(1) <223> D-His <400> 51 Xaa Ala GIn
Gly Thr Phe Thr Ser Asp Tyr Ser Lyg,Tyr Lea Glu Glu 1510 15 Glu Ala
Val Arg Leu Phe lle Glu Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Ser

D-HSA RS @ﬁﬁ%eﬁ%r%&@@@%sz 1383381 Glu Val Val Arg Leu
PCT/GB2006/002155 11660 Seq List.ST25 <211> 39 <212> PRT <213>

Pheny ki oM A58 Bk A& 28 e -85 B 29233)-Ala38,39

<220> <221> MOD_RES <222> (1)..(1) <223> D-His <400> 52 xaa Ala

| P r LeU Gl I, 1 ¢ Igii
R AT e T R R S T
Phedis Glg lﬂgﬁ4|é4¢(|é8}&|5h1£\iay3§r&ém;y53ﬁsn Asn Tle Ala;

D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Giu Glu Glu Ala Val Arg Leu
Phe Val Gln Trp Leu Met Asn Thr Lys Arg Asn Lys Asn Asn lle Ala Ala Ala;

D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gin Glu Val Val Arg Leu
Phe Ile Gin Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn Ile Ala Ala Ala;

D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gin Glu Val Tle Arg Leu
Phe He Gln Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn Jle Ala Ala Ala;

D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gin Glu Val Ile Arg Leu
Phe Leu Gin Trp Leu Lys Asn Giv Gly Pro Ser Ser Asn Asn Ile Ala Ala Ala;

D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Gin Gln Gln Val Ile Arg Hle
Phe Hle Gin Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn lie Ala Ala Ala;

D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Giu Glu Ala Val Arg Leu
Phe He Gin Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala Ala Ala Lys;

D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Giu Glu Glu Ala Val Arg Leu
Phe Val Gln Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn Ile Ala Ala Ala Lys;

D-His Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ile Val Arg Tyr
Phe Val Gly Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn lle Ala;

D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu
Phe Ile Gin Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn He Ala Ala Ala;

D-His Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Len Arg Glu Giu Ile Val Lys Leu
Phe Ite Gly Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn Ile Ala;
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<211> 39 <212> PRT <213> Artificial <220> <223>
oxm(ex1S-23)(ex27-33)-Ala38,39 <400> 53 His Ser GIn Gly Thr Phe
ThrSer Asp Tyr Ser Lys Tyr Leu GlisGiu 1510 15 Glu Ala Val Arg Leu
Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Ser Asn Asn lle

DA b P T I3 R A
> qxmy(exl5-23)(ex27-33)- ,39-Glu40,41-Lys
Phé?aer %anx&"}ﬁ%fﬁ&‘ﬂ‘aﬁ&i? E@pg‘?ﬂ}r%é“r%%ﬁ‘% @é&@iﬁ‘]@lu 151015
Glu Ala Val Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25

PCP/GB2006/00 2 9 55 1166 25354
Phelia 9l g rpi-cudys St Byoder Lypisn Asn Tle Ala;
oxm(exl|5-23)(ex27-33)-Ala38,39-Glu40,41-Lys42-palmitoyl <220>

D-His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gln Asp
Phe Val Gln Trp Leu Lys Asn Gly Gly Pro Ser Ser Gly Ala Pro Pro Pro Ser;

D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Gl Ala Val Arg Leu
Phe Tie Gin Trp Leu Met Asn Thr Lys Arg Asn Lys-lauroyl Asn Asn [le Ala;

D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val ArgLeu
Phe Tie Gln Trp Leu Met Asn Thr Lys Arg Asn Lys-palmitoy] Asn Asn Ile Ala;

D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Ghu Glu Glu Ala Val Arg Leu
Phe Val Gln Trp Leu Met Asn Thr Lys Arg Asn Lys-palmitoyl Asn Asn He Ala;

D-His Ala Glu Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Leu Val Lys Leu
Phe lle Gie Trp Leu Lys Asn Giy Gly Pro Ser Lys Asn Asn Tie Ala Lys-palmitoyi;

D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Val Val-palmitoyl
Arg Leu Phe Val Gln Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn Ile Ala;

D-His Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Argleun
Phe Val Gln Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn Ile Ala Ala Ala Lys-palmitoyt;

D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu
Phe Val Gin Trp Leu Lys Asn Gly Gly Pro Ser Lys Asn Asn lle Ala Ala Ala Lys-laurovl;

D-His Ala Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gl Glu Ala Val Arg Leu
Phe lie Gin Trp Leu Lys Asn Gly Gly Pro Ser Ser Asn Asn lle Ala Ala Ala Lys-palmitoyl;

D-His Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Arg Iie Glu Leu Val Arg Tyr
Phe Val Glu Trp Leu Lys Asn Gly Gly Pro Ser Lys-lauroyl Asn Asn He Ala;
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<221> LIPID <222> (42)..(42) <223> Palmitoyl <400> 55 His Ser GlIn
Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu 15 10 15 Glu Ala
Val Arg Leu Phe lle GIn Trp Leu Lys;Asn Gly Gly Pro 5er 20 25 30 Ser
Asn Asn lle Ala Ala Ala Glu Giu Lys 35 40 <210> 56 <211> 37 <212>

IRA s | Y 6,k "
D- EE;K% ﬁéﬁﬁﬁlﬂ‘ iBIRITTR 207A S Eze?ry?fs ngTﬂg{s?_igrj %ﬁbs 6@9 R A'TL %FA% E'Je

Ser A
Phe Gl AR LS AT 5 DELSE SR A AtehioRl20 P8I0 or
Asn Asn lle Ala 35 <210> 57 <211> 37 <212> PRT <213> Atrtificial

D ﬁ@%ga GTEER IR PHEIR 58U s ‘f'y%e?fgsl e Argcﬁ)( @fh@sg%

yr Ser'Lys Tyr Leu Asp

Ph‘t&iﬁ %FbTEé brsrnaméty iy RrySashyEnegsinn 2006334l Ala Als;
PCT/GB2006/002155

20. A pharmaceutical composition comprising a compound according to any one of the

preceding claims and one or more pharmaceutically acceptable carriers.
21 A compound as claimed in any one of claims 1 to 19 for use as a medicament.

22 Use of a compound as claimed in any one of claims 1 to 19 for the manufacture of a

medicament for the treatment or prevention of obesity.

23. Use of a compound as claimed in any one of claims 1 to 19 for the manufacture of a

medicament for the treatment or prevention of a co-morbidity of obesity.

24, Use of a compound as claimed in any one of claims 1 to 19 for the manufacture of a
medicament for the reduction of appetite in a subject, for the reduction of food intake in 2
subject, for the reduction of calorie intake in a subject, reducing the body weight of a subject,

reducing body weight gain in a subject, or increasing energy expenditure in a subject.



11660 Seq List.ST25 20 25 30 Arg Asn Asn lle Ala 35 <210> 58 <211>
37 <212> PRT <213> Artificial <220> <223> oxm(ex27-31) <400> 58
His ser Gin Gly Thr Phe Thr ser Asp Tyr Ser Lys Tyr Leu Asp Ser 15 10

whZodsrge4sug Ala Gin Asp Phe Val GIn Trp Leu Lys Asn Gly @&yrieeedsn@ss

<110
<120>
<130>

<150>
<151>

<160>
<170>
<210
<211>
<212
<213>

<400>

2530 Arg Asn Asn lle Ala 35 <210> 59 <211> 37 <212> PRT <213>
Artificial <220> <223> ox 05524) L<z0GF B0 His Ser GIn Gly Thr Phe
Thr Ser Asp Tyr Ser 85 665G Giu 15 10 15 Glu Ala Val Arg Leu
Pivpdld Sludupvicedohtet Asieddr Lys Arg Asn 20 25 30 Arg Asn Asn lle

AR cabBa0Q ST, T2R2RERT Adlir s o720~
11660 wo

GB0602567.0
2006-02-08

178
Patentin version 3.3

L
23

PRT

Homo sapiens

1

ﬁsp Ser Arg Arg é?a Gln Asp phe val ggn Trp Leu Met Ash {hr Lys
3

Arg Asn Arg %gn Asn Ite Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

2

23

FRT
artificial

Line B
> .

Glu GTu GTu Ala val Arg teu pPhe Tle Glu Trp Leu Lys Asn Gly Gly
) 5 10 15

Pro Ser Ser Gly Ala Pro Pro
0

<210>
<211>
<212>
<213>

<400

3

10

PRT

Homo sapiens

3

Asp Ser Arg Arg Ata GIn Asp Phe val &ln
i 5 10

<210>
<21l>
<212>
<213>

<220>
<223>

<400>

4

10

PRT
Artificial
Line D

4
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<223> oxm(ex16-24) <400> 60 His ser Gin Gly Thr Phe Thr ser Asp Tyr
ser Lys Tyr Leu Asp Glu 151015 Glu Ala Val Arg Leu Phe lle Giu Trp
Leu Met Asn Thr Lys Arg Asn 20 25 30 18/66 WO 2006/134340
wBGIHEBAOD6/002155 11660 Seq List.5T25 Arg Asn Asn lledies806/002155
<210> 61 <211> 37 <212> PRT <213> Atrtificial <220> <223>
oxm(ex28-32) <400> 61 Higigep Gl Glysthe-RRe Thr Ser Asp Tyr ser Lys
TyrLeu Aspser 151015 Arg Ar ? Ala GIn Asp Phe Val GIn Trp Leu Met
GT“ G?&’sﬁ@lﬁ@l;}’?}d’@%r@@ FEBGFTAr§Asn Asn lle Ala 35 <210> 62 <211>
37 <212> PRT <213> Artificial <220> <223> oxm(ex29-33) <400> 62
<210> Ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser 1510

<211> 1 Arg Arg Ala GIn Asp Phe Val GIn Trp Leu Met Asn Gly Gly Pro Ser 20

<212»9 %
<213> " Homo sapiens

<400> 5
Met Ash Thr Lys ?rg Asn Arg
1

<210> 6

<21ll> 7

<212> PRY

<?13> Heloderma suspectum

<4Q0> 6
Lys Asn Gly Gly Ero Ser Ser
1 .

<210> 7

<211> 37

<212> PRT

<213> Homo sapiens

<400> 7
His ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser
i 5 10 15

Arg Arg Ala GIn Asp Phe val GlIn Trp Leu mMet Asn Thr Lys Arg Asn
20 25 30
Arg Asn %;n Ile Ala

<210> 8

<211> 14

<212> PRT

<213> Homo sapiens

<400> 8§
Eis Ser Gin Gly Ehr phe Thr Ser Asp Iﬁr Ser Lys Tyr Leu

<210> 9

<211> 26

<212> PRT

<213> Homo sapiens

<400> 9

His Ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser
1 5 10 15

2/66



ser Asn Asn lle Ala 35 <210> 63 <211> 37 <212> PRT <213> Artificial
<220> <223> oxm(exl5-23) <400> 63 His Ser GIn Gly Thr Phe Thr Ser
Asp Tyr Ser Lys Tyr Leu Glu Glu 1510 15 Glu Ala val Arg Leu Phe lle
wGobrp4zeu Met Asn Thr Lys Arg Asn 20 25 30 Arg Asn AS IS e @IBI6s

WO 2006/134340 PCT/GB2006/002155 11660 Seq List.ST25 35 <210>
64 <211> 37 <212> PRT <245 Adifigiad 320> <223>

Arg Arplal®-ekmier]1Bh24Yad490>18% HiddSer GIn Gly Thr Phe Thr Ser Asp Tyr
Ser LygoTyr Leu Glu GIU 151015 Glu Ala Ala Arg Leu Phe lle Glu Trp
Leu Met Asn Thr LyS Arg Asn 20 25 30 Arg Asn Asn lle Ala 35 <210> 65

210> <M1> 37 <212> PRT <213> Artificial

<212> PRT .
<213> Homo sapiens

<A00> 10
Asn Ash Ile Ala
1

<210> 11

<211> 35

<212> PRT .
<213> Homo sapiens
<400> 1l

GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg
1 3 10 15
Ala GIn Asp Phe val GIn Trp Leu Met Asn Thr Lys Arg Asn Arg Asn
20 25 30
Asn Ile Ala
35

<210> 12

<21i> 37

<212> PRT

<213> sus scrofa

<400> 12

His ser Gln Gly Thr Phe Thr Ser Asp {gr Ser Lys Tyr Leu ﬁgp Ser
1 5

Arg Arg Ala Gin Asp pPhe val Gln Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
LYS Asn %gn Ite Ala

<210> 13

<21]> 36

<212> PRT |

<213> Anguilla sp.
<400> 13

His ser GIn Gly Thr Phe Thr Asn Asp I%r Ser Lys Tyr Leu %}u Thr
1

Arg Arg Ala Gin Asp Phe val Gin ;gp Leu Met Asn Ser égs Arg ser
20

366



<220> <223> Asp24-oxm(ex15-24) <400> 65 His 5er Gin Gly Thr Phe
Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu 15 10 15 Glu Ala Val Arg Leu
Phe lle ASP Trp Leu Met Asn Thr Lys Arg Asn 20 25 30 Arg Asn Asn lle
wAlBBHE 34800> 66 <211> 37 <212> PRT <213> Artificial <PRUGERIBH2155
Aspl7-oxm(ex15-24) <400> 66 His Ser GIn Gly Thr Phe Thr Ser Asp Tyr
Ser Lys Tyr Leu Glu Glu 1 31H3l3ASRsAlaval Arg Leu Phe lle Glu Trp
Gly GlLe@ddethksn Thr Lys Arg Asn 20 25 30 Arg Asn Asn lle Ala 35 20/66 WO
2066/134340 PCT/GB2006/002155 11660 seq List.ST25 <210> 67
<211> 37 <212> PRT <213> Artificial <220> <223>
jgﬁi L)gzo-oxm(exls-24) <400> 67 His Ser GIn Gly Thr Phe Thr Ser ASP Tyr
<212>Sertys Tyr Leu Glu Glu 151015 Glu Ala Val Lys Leu Phe lle GIU Trp
<213>| A§WIBLASM Thr Lys Arg Asn

<220
<223> 14

<400> 14

His ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu

1 5 10 15

Glu ala Ala Gin asp Phe val Glin ggp Leu Met Asn Thr %gs Arg Ash
20

Arg Asn égn ITe Ala

<210> 15
<Z11> 37

C«212»  PRT

<213> Artificial

<220>
<223> oxm{exi5-21)

<400> 15
His ser GIn Gly Thr Phe Thr Ser Asp Tyr ser Lys Tyr Leu Glu Glu
1 5 10 15

Glu Ala val Arg Leu Phe val Gin Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
Arg Asn %gn ITe Ala

<210> 16

<211> 37

<212 PRT

<213> Artificial

<220>
<223> 16

<400> 18
#is ser Gln Gly Thr phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 : 5 10 15

Glu Ala val ggg Leu Phe Ile Glu ;gp Leu Met Asn Thr g%s Arg Asn

Arg Asn ?gn I'le Ala

4/66



20 25 30 Arg Asn Asn lle Ala 35 <210> 68 <211> 37 <212> PRT <213>

Artificial <220> <223> vall8-oxm(ex|5-24) <400> 68 His ser GIn Gly Thr

Phe Thr Ser Asp Tyr ser Lys Tyr Leu Glu Glu 1510 15 Glu Val Val Arg

whewRhaile Glu Trp Leu Met Asn Thr Lys Arg Asn 20 25 30PGNHg:BesneAGH 55

lle Ala 35 <210> 69 <211> 37 <212> PRT <213> Artificial <220> <223>

GIn18-oxm(ex15-24) <400%:68Hiesek GGy Thr Phe Thr Ser Asp Tyr

Ser Lys Tyr Leu Glu Glu 151015 Glu GIn Val Arg Leu Phe lle Glu Trp
<10> L§Y Met Asn Thr Lys Arg Asn 20 25 30 Arg Asn Asn lle Ala 35 <210> 70
<211> 23166 WO 2006/134340 PCT/GB2006/002155 11660 Seq List.ST25

512
152 <BHI3e3T 212> PRT

<220>
<223> 17

<d4Q0> 17
His Ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15

Glu Ala val Arg Leu pPhe Ile Glu Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
Arg Asnh ggn Ile Ala

<210> 18

<211> 37

<212> PRT

<213> Artificial

<220>
<223> 18

<400> 18
His Sser Glin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser
1 5 10 15

arg Arg Ala Gin asp phe val GIn Trp Leu Lys Asn Gly Gly Arg Asn
20 25 30
Arg Asn ?%n ITe Ala

<210> 19

<211> 37

<212> PRT

<213> aArtificial

<220>
<223> 19

<400> 19
His ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser
1 5 10 15

Arg Arg Ala GIn Asp phe val Glin Erp Leu Lys Asn Gly ggy Pro Ser
20 5

Ser Asn Asn Ile Ala
35
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<213> Artificial <220> <223> 11e19-oxm(ex15-24) <400> 70 His Ser GlIn

Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu 1510 15 Glu Ala

lle Arg Leu Phe lle Glu Trp Leu Met Asn Thr Lys Arg Asn 20 25 30 Arg

wasmisindie Ala 35 <210> 71 <211> 37 <212> PRT <213CK#LIed/002155

<220> <223> Asn32-oxm(ex27-33) <400> 71 His Ser GIn Gly Thr Phe

Thr Ser Asp Tyr Ser Lys TyrnkestAsqy Sakl $r39 15 Arg Arg Ala Gin Asp
<210>pr& val GIn Trp Leu Lys Asn Gly Gly Pro Asn 20 25 30 Ser Asn Asn lle
<400>Ala35 <210> 72 <400> 72 000 <210> 73 <211> 37 <212> PRT <213>
000 Artificial <220> <223> G1n15-oxm(ex15-21) <400> 73 His Ser GIn Gly
<>10-111Phe Thr Ser Asp Tyr Ser Lys Tyr Leu GIn Glu 1510 15

<4Q0> 21
000

<210> 22

<211l> 39

<212> PRT

<213> Heloderma suspectum
<400> 22

His Giy Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys GIn Met Giu Glu

1 5 10 15

Glu Ala val Arg Leu rhe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
290 25 30

ser Gly gga Prao Pro Pro Ser

«<210> 23

<Z1l> 4

<212> PRT

<2313> Artificial

<220>
<223» 23

<400> 23
g?y Pro Ser Ser

<210> 24

<2il1> 7

<212> PRT

<213> Artificial

<220
<223> 24

<400> 24
iys Asn Gly Gly Ero Ser Ser

<210> 25

<211> 37

<212> PRT

<213> Artificial

<220>
<223> 25

<220>
<221> MISC_FEATURE
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Glu Ala Val Arg Leu Phe Val GIn Trp Leu Met Asn Thr Lys Arg Asn 20 25
30 Arg Asn Asn lle Ala 35 22/66 WO 2006/134340 PCT/GB2006/002155
11660 Seq List.ST25 <210> 74 <211> 37 <212> PRT <213> Artificial
Wo20>134203> GInl16-oxm(ex15-21) <400> 74 His ser GIn GIF/Gmeehe0215s
Thr Ser Asp Tyr ser Lys Tyr Leo GIU GIn 1510 15 Glu Ala val Arg Leu
Phe VagGIn TrD Leu MetJASACTERL ys MrgsASH 20 25 30 Arg Asn Asn lle
222> WhhiagTr010> 75 <211> 37 <212> PRT <213> Artificial <220> <223>
vall8,l1e19-oxm(ex15-21) <400> 75 His Ser GIn Gly Thr Phe Thr Ser
<400> 2% Tyr Ser Lys Tyr Leu GIU Glu 1510 15 Glu Val lle Arg Leo Phe Val
Xaa A?aG;rrnTmp)yL@herFeteAﬁﬁrTmrLySpAn%:ASQO%ﬂ& Aeg Asn Asn lle Ala 35
1 <210> 76%211> 37 1 >

Arg Arg Ala GIn Asp Phe val Gin T;p Leu Met Asn Thr égs Arg Asn
20 2

Arg Asn %gn Ile Ala

e e I g T ey
AR g Ay

<211> 38
<212> PRT
<213 Arvificial

<220>
<223> 26

<400> 26
Tis Ser Gin Gly Ehr Phe Thr Ser Asp E%r Ser Lys Tyr Leu égp Ser

Arg Arg Ala Gin Asp pPhe val Gin Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
ser ¢ly Ala Pro Pro Pro Ser

<210> 27

<211> 39

<212> PRT
<213> - Artificial

<220>
<223» 27

<400> 27
His ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Gly ééa Pro Pro Pro Ser

<210> 28

<211> 37

<212> PRT

<213> Artificial

<220>
<223> 28

/66



<212> PRT <213> Artificial <220> <223> D-Hisl,Ala2-oxm(ex15-21)
<220> <221> MOD_RES <222> (1)..(1) <223> D-His <400> 76 Xaa Ala
GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu GIU GIU 151015 Glu
wAlHsaB#AHY Leu Phe Val GIn Trp Leo Met Asn Thr Lys Arg RSHQB208:/82155

23/66 WO 2006/134340 PCT/GB2006/002155 11660 Seq List.sT25 Arg
Asn Asn lle Ala 35 <210> 176681dey 39 %2423 PRT <213> Artificial

<400 240> <223>D- Hisl,Ala2-oxm(ex15-21)-Lys33-A1a38,39 <220> <221>
MOD_RES <222> (1)..(1) <223> D-His <400> 77 Xaa Ala Gin Gly Thr

His SehEThEBel s Py rm8erdeysAByr Teu 10 Gla 1v6 18u51Gl61Ala Val Arg
Leu Phe Va?GIn Trp Leu Met Asnii Thr Lys Arg Asn 20 25 30 Lys Asn Asn

le Ala Ala Ala 35
Glu A{a Va? Arg Leu Phe Ile Glu grp Leu Lys Asn Gly Gly Pro Ser
30

Ser Asn ggn ITe ala

<210> 29

<21l> 37

<212> PRT

<213> Artificial
<220>

<Z223> 29

<2720

<221> MOD_RES
<222> (..
<223> D-His
<400> 29

Xaa Ala GIn Gly Thr Phe Thr ser Asp Tyr Ser Lys Tyr Leu Glu Glu

1 5 10 15

Glu Ala val Arg teu phe ITe Glu Trp Leu Lys Asn Gly Gly Pro ser
20 25 30

Ser Asn Asn Ile aAla

<210> 30

<211> 3¢9

<212> PRT

<213> Artificial

<220>
<223> 30

<400> 30

His Ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser

1 5 10 15

Arg arg Ala gén Asp Phe val ¢In ;gp Leu Met Asn Thr Lys Arg Ash
30

APg Asnh ggn Ile Ala Ala Ala

<210> 31
<211> 37
<212> PRT
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<210> 78 <211> 37 <212> PRT <213> Atrtificial <220> <223>
Vall8,Alal9-oxm(ex1S-21) <400> 78 His Ser GIn Gly Thr Phe Thr ser
Asp Tyr ser Lys Tyr Leu Glu Glu 1510 15 Glu Val Ala Arg Leu Phe Val
wGmibrdseu Met Asn Thr Lys Arg Asn 20 25 30 Arg Asn ABallentimam2155
<210> 79 <211> 39 <212> PRT <213> Atrtificial <220> <223>
D-Hisl,Ala2,G1n1S,GInl6,Gi1pk6, a8, Hal 2:A1920,11e21,Phe22,11e23
<213> GAMAA19/433, Ala38,A1a39-oxm (exIS-23,27-33) <220> <221>
<220-MOD_RES 24/66 WO 2006/134340 PCT/GB2006/002155 11660 Seq
<223>| j$sT25 <222> (1)..(1) <223> D-HiS <400> 79 Xaa Ala GIn Gly Thr Phe
<400 Thgyser Asp Tyr ser Lys Tyr LeU GIn Gin 15 10 15 GIn Val lle Arg lle
s SPrheG lle C%In Trg Leu Lys %sg (A;sly (_%I); F?SrorSfr 29 25L30 Ia le é?g Asn lle
H1S SaiaCATa B 387 Fifolngoser Asp 1o Ser bys Tyr Leu Gl

Glu val val Arg Leu Phe ITe Glu Trp Leu Met Asn Thr Lys Arg Ash
20 25 30
Arg Asn ?gn ITe Ala

<210> 32

<211> 37

<212> PRT

<213> Artificial

<220>
<223> 32

<400> 32
His ser GIn Gly Thr pPhe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15

Glu Ala val Arg Ile Phe ITe Glu Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
Arg Asn ésn Ile Ala
5

<210> 33

<Z11> 37

<212> PRT

<213> Arvificial

<220>
<223> 33

<400> 33
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
i 5 10 15

Glu Ala val Arg Leu Phe Leu Glu Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
Arg Asn ggn I'le Ala

<210> 34

<211> 37

<212> PRT

<213> Artificial
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<211> 40 <212> PRT <213> Artificial <220> <223>
D-Hisl,Ala2,Lys33,A1a38,A1a39,Lys40-oxm(exI5-23,27-33) <220> <221>
MOD_RES <222> (1)..(1) <223> D-His <400> 80 Xaa Ala Gin Gly Thr
wlhesdtw8er Asp Tyr Ser Lys Tyr Leu Glu Giu 15 10 15 GhoPUBYaEbAYSss

Leu Phe val GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Lys Asn Asn
lle Ala Ala Ala Lys 35 40 <2108de52%1% 3975212> PRT <213>

<220> Artificial <220> <223>

<223> D3Ais| Ala2,Lys33,A1a38,A1a39-0xm(ex|5-23,27-33) <220> <221>

<400> MQD RES <222> (1) .(1) <223> D-His <400> 81 xaa Ala GIn Gly Thr

Se As rL S, Lyr la Val Ar
REIe¥SAL i%j“ Ff;o gyﬂgulé 18k A g
His s ‘" ﬁhe%ﬁ&n‘g eulys Aén y Gly &r 20 2580 25/66 WO
2006/134340 PCT/GBZOO6/002155 11660 Seq LiSt.ST25 Lys Asn Asn lle
Glu AfﬂktfgaﬂgﬁiLeu pPhe 1Ile Glu ggp teu mMet Asn Thr %gs Arg Asn
20

Arg Asn %gn Ile Ala

<210> 35

<211> 10

<212> PRT

<213> Artificial

<220>
<223> 35

<400> 35
Asp Ser Arg Arg Ala Gln Asp Phe val &1In
1 3 10

<210> 36

<211> 39

<212> PRT

<213> Artificial

<220>
<223> D-His-oxm26ex

<220>

<221> MOD_RES
<222> (1):.(1)
<Z223> D-His
<400> 36

Xaa Ser Glin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser
1 5 10 15
Arg Arg Ala Gln Asp Phe val GIn Trp Leu Lys Asn Gly Gly Pro ser
20 25 30
ser Gly Ala Pro Pro Pro Ser
35

<210> 37

<211> 39

<212> PRT .
<213> Artificial

<220>
<223> D-His-oxmldex
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35<210> 82 <211> 39 <212> PRT <213> Artificial <220> <223>
D-Hisl,Ala2,GIn16,VallS,Ala38,Ala39-oxm(exI5-23,27-33) <220> <221>
MOD_RES <222> (1)..(1) <223> 6-His- <400> 82 Xaa Ala GIn Gly Thr
wPhendwser ASP Tyr ser Lys Tyr Leu Glu GIn 15 10 15 GReVaBotabAegiss
Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Ser Asn Asn
lle Ala Ala Ala 35 <210> 831%3315289 is212» PRT <213> Artificial <220>
<220> <223> D-Hisl,Ala2,G1n16,VallS,11e19,A1a38,A1a39-oxm(exIS-23,27-33)
DT Zg%p}f%%zp MOD_RES <222> (1)..(1) <223> D-HiS <400> 83 Xaa Ala
<223> QAHBYY Thr Phe Thr Ser ASP Tyr 5er Lys Tyr Leu Glu GIn 151015 Glu
<4005 Val lle Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Ser

Asn Asn lle Ala Ala Ala 35
Xaa Ser GIn Gly Thr phe Thr Ser Asp ;%r Ser Lys Tyr Leu E;u Glu
1 5

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
ser Gly g;a Pro Pro Pro ser

<210> 38
<211> 37
<212> PRT
<213> Artificial

<220
<223> valz3-oxm(exl5-24)

<400> 38
His ser GIn Gly Thr Phe Thr Ser Asp zgr ser Lys Tyr Leu ggu Gly
1 5 :

Glu Ala val Arg Leu Phe val Glu Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
Arg Asn %En Ile Ala

<210> 3%

<211> 37

<212> PRT

<213> Artificial

<220>
<223> Alalg-val23-axm{ex15-24)

<400> 39
His ser GIn &1y Tthr Phe Thr Ser Asp Igr Ser Lys Tyr Leu %gu Glu
1 3

Glu Ala Ala Arg Leu Phe ITe Glu Trp Leu Met Ash Thr Lys Arg Asn
20 25 30
Arg Asn égn Ile Ala

<210> 40
<211> 37
<212> PRT
<213> Artificial
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<210> 84 <211> 39 <212> PRT <213> Artificial <220> <223>
D-Hisl,Ala2,G1n16,VallB,llel9.Leu23.A1a38,A1a39-oxm(ex15-23,27-33
26/66 WO 2006/134340 PCT/GB2006/002155 11660 seq List.ST25
wo2ZaM#13¢ 281> MOD_RES <222> (1)..(1) <223> D-His <400%/GB2Se0MI &S

GIn Gly Thr Phe Thr Ser ASP Tyr ser Lys Tyr LeU Glu GIn 1510 15 Glu
Val lle Arg Leu Phe Leu GIn TgpoLebiglyssAsen&ly Gly Pro Ser 20 25 30

<220>ser Asn Asn lle Ala Ala Ala 35 <210> 85 <211> 40 <212> PRT <213>

<225 A NRIIATRIS6E A3

<400>D4lisl,Ala2,Ala38,Ala39,Ly540-oxm(ex15-23,27-33) <220> <221>

His SMQ@H—%@?TE%%?@ (Hr(%)er<%g§>1'9"l_sl§ Efg%rsﬁ_é?%ﬁ)lasﬁ}n Gly Thr

1 Phe Thr Seg Asp Tyr Ser Lys Tyr ieu Glu Glu I 5 10 155Glu Ala Val Arg
Leu Phe lle GIn Trp Leu LYS Asn Gly Gly Pro Ser 20 25 30

Giu vat val ggg Leu Phe val Gln ;gp Leu Met Asn Thr §%5 ATg ASh

Arg Asn ggn Ile Ala

<210> 41

<211> 37

<21l2> PRT

<213> Artificial

<220>

<223> bp-Hisl-Alaz-vallB-oxm{ex15-21)

<220

<221> MOD_RES
<222 (1)..{(1)
<223> D-His
<400> 41

Xaa Ala GIn Gly Thr phe Thr Sear Asp Tyr Ser Lys Tyr Leu Glu Glu

1 5 10 15

"GTu val val Arg Leu Phe val Gin Trp Leu Met Asn Thr Lys Arg Asn
20 25 30

Arg Asn ggn ITe Ala

<210> 42

<211> 37

<212> PRT

<213> Artificial

<220>
<223> Arg27-oxm{ex27-33)

<400> 42

His Ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser

1 5 10 15

Arg Arg Ala GIn Asp pPhe val GIn Trp Leu Arg Asn Gly Gly Pro Ser
20 25 30

ser Ash Ash Ile Ala

<210> 43
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Ser Asn Asn lle Ala Ala Ala Lys 35 40 <210> 86 <211> 39 <212> PRT
<213> Artificial <220> <223>
D-Hisl,Ala2,Ala38,Ala39-oxm(ex15-23,27-33) <220> <221> MOD_RES
WO2BM¥161)4(1) <223> D-His <400> 86 Xaa Ala GIn Gly ThPPH&FIH@ER155
Asp Tyr Ser Lys Tyr Leu Glu Glu 15 10 15 27/66 WO 2006/134340
PCT/GB2006/002155 116600 4d5t.6il454pis Ala Val Arg Leu Phe lle
%%%i GHY Trp Leu Lys Asn Gly Gly Pro ser 20 25 30 Ser Asn Asn lle Ala Ala
<8157 Al BR5210> 87 <211> 39 <212> PRT <213> Artificial <220> <223>
D-Hisl,Ala2,G1u3,A1a38,Ala39-oxm(ex|5-23,27-33) <220> <221>

220> Mgpzaggglcgggggg)..(l) <223> D-HiS <400> 87 Xaa Ala Glu Gly Thr
400 ng Thr ser Asp Tyr Ser Lys Tyr Leu Glu Glu 15 10 15
< >

His ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser

1 5 10 15

Arg Arg Ala GIn Asp Phe val Gln Trp Leu Lys Ash Thr Gly Pro ser
20 25 30

ser Asn Asn Ile Ala

<210> 44

<21l> 38

<212> PRT

<213> Artificial

<220>
<223> oxm-Ala38

<400> 44
His Ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser
1 5 10 15

Arg Arg Ala Gln Asp Phe val GIn Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
Arg Asn %gn ITe ATa Ala

<210> 45

<211> 3%

<212> PRT

<213> aArtificial

<220>
<223» oxm-ATa38, 39

<400> 45

His ser 61n Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser
1 5 10 15

Arg Arg Ala ggn Asp Phe val Gln ggp Leu Met Asn Thr %gs Arg Asn

Arg Asn %gn Tle Ala Ala Ala

<210> 46
<211> 42
<?212> PRT
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Glu Ala Val Arg Leu Phe lle Gin Trp Leu Lys Asn Gly Gly Pro ser 20 25 30

ser Asn Asn lle Ala Ala Ala 35 <210> 88 <211> 39 <212> PRT <213>

Artificial <220> <223>

wh-HiglSed, Asp3,Ala38,Ala39-oxm(ex15-23,27-33) <220>p22dB2006/002155

MOD_RES <222> (1)..(1) <223> D-His <400> 88 xaa ser Asp Gly Thr

Phe Thr ser Asp Tyr ser Ly 1 ql] %I _é 10 15 Glu Ala Val Arg
<13sLed-Phg deyGIn Trp Leu Ly:l ééér?l_ §I%/QG gil/s r'%' eér 20 25 30 Ser Asn Asn
{220>Ile Ala Ala Ala 35 <210> 89 <211> 39 28/66 WO 2006/134340
<223-PGIIGRZ606(002155 11660 seq List.ST25 <212> PRT <213> Atrtificial

<220> <223> Ala2,Asp3,Ala38,Ala39-oxm(ex|5-23,27-33) <400> 89 His
<4OO>AI§6Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu 15 10 15
His s&lEAacVal g el Rhesde Gin Tf%n“ Lseaur Ly ASm Gy Gﬂ?pP%!Ser 20 25
1 30 5 1 1

Arg Arg Ala G1n Asp phe val GIn Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
Arg Asn Asn Ile Ala Ala Ala Ala Ala Ala
35 40

<210> 47

<211> 38

<212> PRT

<213> Artificial

<220>
<223> oxm-Lys33-Al1a38

<400> 47
His Ser G1ln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser
1 5 10 15

Arg Arg Ala GIn Asp Phe val GlIn Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
LYS AN ésn Ile Ala Ala
5

<210> 48

<211> 39

<212> PRT

<213> artificial

<220>
<223> oxm-Ala3s,39

<40{0> 48
His ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser
1 5 10 is

arg Arg Ala GIn Asp Phe val Glin Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
Arg Asn ?ﬁn ITe Ala Ala Ala

<210> 49

211> 40

<21Z2> PRT

<213> Artificial
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ser Asn Asn lle Ala Ala Ala 35 <210> 90 <400> 90 000 <210> 91 <211>
39 <212> PRT <213> Artificial <220> <223>
Tyrl,Ala2,Glu3,Ala38,Ala39)OXM(Ex15-23,27-33) <400> 91 Tyr Ala Glu

wobbdshsBhe Thr ser Asp Tyr Ser Lys Tyr Leu Glu Glu 1 5 1&-¥m;€3bdeil15s
Val Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Ser

Asn Asn lle Ala Ala Ala 35 ﬁ&gy é’@:ﬁzﬁsla?s%%5<212> PRT <213>
<220>Artificial <220> <223>
<223>p e P 8Y&R4R9, Ala3s, Ala39-oxm(exI5-23,27-33) <220> <221>
<400sM@D_RES <222> (1)..(1) <223> D-His <400> 92 Xaa Ala GIn Gly Thr

. Ph Thr?er sn.TyrSer Lys Tyr euglu lu 151015 Gly Ala Val Arg
His S SoBhe eél% ‘TJP%/ ﬂi‘ﬁ S5 A [ & Fc?sTé’r"zb?éeé\ifo%§606/13434o
PCT/GB2006/002155 11660 seq List.ST25

Arg Arg Ala 6in Asp Phe val Gln Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
Arg Asn asn Ile Ala Ala Ala Lys
35 40

<210> 50

<211l> 40

<212> PRT

<213> Artificial

<220>
<223> oxm-Ata38,39,Tyr40

<400> 50
gis ser Gln Gly ghr Phe Thr Ser Asp {%r Ser Lys Tyr Leu ;?p Sar

Arg Arg Ala ggn Asp Phe val GlIn Egp leu Met Asn Thr %gs Arg Asn

Arg Asn Asn Ile Ala Ala Ala Tgr
4

<210> 51

<21i> 37

<212> PRT

<213> Artificial

<220>

<223> D-Hisl-Alaz~oxm{ex15-24)(ex27-33)

<220>

<221> MOD_RES
<222> (1)..(D
<223> D-His

<400> 51

Xaa Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu

1 3 10 15

Glu ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Ash %gn Ile Ala

<210> 52
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20 25 30 Ser Asn Asn lle Ala Ala Ala 35 <210> 93 <211> 39 <212> PRT
<213> Artificial <220> <223>
D-Hisl,Ala2,Glu3,Glu24A1a38,A1a39-oxm(ex15-23,27-33) <220> <221>

wNORRES <222> (1)..(1) <223> D-His <400> 93 Xaa Ala&it:@yudbrz1ss
Phe Thr Ser Asp Tyr Ser Lys Tyr Leo Glu Glu 1510 15 Glu Ala Val Arg

Leu Phe lle Glu Trp Leo Lysl’fgéf)%l% GLI){ Pr _§§r 20 25 30 ser Asn Asn
1 c'9 1EL§>

<211sle3hla Ala Ala 35 <210> 94 <211> < RT <213> Artificial <220>
<§%><228>,P-HiiI,AIaZ,GIu3,GIu24,ASp35AIa38,Ala39-oxm(ex15-23,27-33)
<233 MB35 S MOD RES <222> (1)..(1) <223> D-His <400> 94 Xaa Ala

<220>Glu Gly Thr Phe Thr ser Ai? T r7s%r3$ys[Tgr Leo GluGlu 151015 Glu
<223> | BV ISR TP BHE e 3 ﬁgzLé ya'Reh &y Gly Pro Ser 20 25 30

<220>

<221> MOD_RES
<222> (1):.(1)
<223> D-His
<400> 52

Xaa Ala GTn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu

1 5 10 15

Glu ala val Arg Leu Phe Ite GIn Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Ash Asn Ile Ala Ala Ala

<210> 53

<211> 39

<212> PRT

<213> Artificial

<220>
<223> oxm(ex15-23) (ex27-33)-Ala38,39

<400> 53
His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 i0 15

Glu Ala val Arg Leu Phe ITe GIn Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
ser Asn ??n Ile Ala Ala Ala

<2310> 54

<211> 42

<212> PRT

<213> Artificial

<220>
<223> oxm(ex15-23)(ex27-33)-ATa38,39-GTud0,41~1 ys42

<400> 54

His Ser Glin Gly Thr Phe Thr ser Asp Tyr Ser Lys Tyr Leu Glu Glu

1 5 10 15

Glu Ala val Arg Leu Phe Ile GIn g§p Leu Lys Asn Gly ggy Pro Ser
20

Ser Asn Asn Ile Ala Ala Ala GTu Glu Lvs
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Ser Asn Asp lle Ala Ala Ala 35 <210> 95 <400> 95 000 30/66 WO
2006/134340 PCT/GB2006/002155 11660 seq List-5T25 <210> 96
<211> 37 <212> PRT <213> Artificial <220> <223> D-His-Ala2-oxm
w2t s84l> MOD_RES <222> (1)..(1) <223> D-His <40>rREx@d Wi ss
GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser 15 10 15 Arg
Arg Ala GIn Asp Phe Val GI e hr Lys Arg Asn 20 25 30
Arg@sn Asn lle Ala 35 @1%1;5%87 %Zﬂl%st gl'] 2> PRT <213> Artificial
<220> <223> Lys30-hexadecanoate-oxm <220> <221> LIPID <222>

<210>(3§)§ .(30) <223> Hexadecanoate

<211

<2L2> PRT

<213> Artificial

<220> .
<223> oxm(exl15-23)(ex27-33)-A1a238,39-GTu40,41-Lys42~palmitoyl

<220>

<221> LIPID
<222> (42)..(42)
<223> pPalmitoy]
<400> 55

His Ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
i 5 10 15

Glu Ala val érg Leu Phe Tle Gln Trp Leu Lys Ash Gly ggy pro Ser
0 25

ser Asn Ash Ile Ala Ala Ala Glu Glu Lys
35 40

<210> 56

<211> 37

<212> PRT

<213> Artificial

<220>
<223> oxm{ex27-33)

<400> 56
His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser
1 5 10 15

Arg Arg Ala GIn Asp Phe val Gin Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Asn ?gn Ile Ala

<210> 57

<211> 37

<212> PRT

<213> Artificial

<220>
<223> oxm(ex27-30)

<400> 57
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser
1 5 10 15

Arg Arg Ala Gin Asp Phe val Gln Trp Leu Lvs Asn Gly Gly Arg Asn
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<400> 97 His ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp

Ser 151015 Arg Arg Ala GIn Asp Phe Val GIn Trp Leu Met Asn Thr Lys

Arg Asn 20 25 30 Arg Asn Asn lle Ala 35 <210> 98 <211> 37 <212>
wBRbes238> Artificial <220> <223> Lys33-hexadecanoate-xmcEitalsn2155

<221> LIPID <222> (33)..(33) 31/66 WO 2006/134340
PCT/GB2006/002155 11660 seq g@t.gl’sztS <223> Hexadecanoate
<400> 98 His Ser GIn Gly Thefhe Thr Ser ﬁsp yrsger Lys Tyr LeU ASP
Ser 151015 Arg Arg Ala GIn Asp Phe Val GIn Trp Leu Met Asn Thr Lys

Arg AAMOAST RO 30 Lys Asn Asn lle Ala 35 <210> 99 <211> 37 <212>

<210>
<211>
<212
<213>

<220
<223>

<400>

58

37

PRT
Artificial

oxm{ex27-31)
58

His ser Gln Gly Thr
1 5

Arg Arg Ala G1n Asp
20

Arg Asn ggn ITe Ala

<210>
<211>
<212>
<213>

<220>
<223>

<400>

1

59

37

PRT
Artificial

oxm{ex15-24)
59

His ser Gin Gly ghr

Glu Ala val Arg Leu
20

Arg Asn %gn Ile Ala

<210>
<213>
<212
<213>

<220>
<223>

<400>

60

37

PRT
Artificial

oxm(ex16-24>
60

His Ser Gln Gly Thr
1 5

Glu Ala val Arg Leu
20

PR35 <213> Artificial <220> <223> Lys33-palmitoyl-oxm <220> <221>
LIPID

Phe Thr ser Asp I5r ser Lys Tyr Leu %gp Ser

phe val Gln ;gp Leu Lys Asn Gly géy Pro Asn

Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gliy
10 15

Phe Iie Glu Egp Leu Met Asn Thr %ys Arg Asn
G

Phe Thr Ser Asp {gr Ser Lys Tyr Leu Asp Glu
15

phe Ile Glu ggp Leu Met Asn Thr ;ys Arg Asn
0
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<222> (33)..(33) <223> palmitoyl <400> 99 His Ser GIn Gly Thr Phe Thr
Ser Asp Tyr ser Lys Tyr Leu Asp Ser 15 10 15 Arg Arg Ala GIn Asp Phe
Val GIn Trp Leu Met Asn Thr Lys Arg Asn 20 25 30 Lys Asn Asn lle Ala
woos@idxd 00 <211> 38 <212> PRT <213> Atrtificial <22@zTra888/002155
D-Hisl,Ala2,Lys33-palmitoyl-oxm(ex|S-21) <220> <221> MOD_RES
<222>(1)..(1) <223> D-His; %%50552‘“2]]? L#Q_Ll? <222> (33)..(33) <223>
Palmitoyl <400> 100 Xaa Ala GIn Gly Thr P hr Ser Asp Tyr Ser Lys
Arg ASUASBULEILAGIU 15 10 15 32/66 WO 2006/134340 PCT/GB2006/002155
g 0 seq List.ST25 Glu Ala Val Arg Leu Asp Phe Val GIn Trp Leu Met

10> 3?1 Thr Lys Arg 20 25 30 Asn Lys Asn Asn lle Ala 35 <210> 101 <211>

<211>
<212> PRT
<213> Artificial

<2720>
<Z23> oxm{ex28-32)

<400> 61
His Ser Gln Gly Thr Phe Thr Ser Asp ;gr sar Lys Tyr Leu é?p ser
1 5

Arg Arg Ala GTn Asp Phe val Gln Trp Leu Met Asn Gly Gly Pro Ser
20 25 30
Arg Asn ggn Ile Ala

<210> 62

<211> 37

<212> PRT

<213> Artificial

<220>
<223> oxm(ex29-33)

<400> 62
Eis Ser Gin Gly ghr Phe Thr Ser Asp {gr ser Lys Tyr Leu égp Ser

Arg Arg Ala GlIn Asp Phe val Gln Trp Leu Met Asn Gly Gly Pro Ser
20 25 30
Ser Asn Asn Ite Ala

<210> 63

<211> 37

<212> PRT

<213> Artificial

<220
<223> oxm(ex15-23)

<400> &3

His Ser &lIn Gly Thr phe Thr Ser Asp Tyr Ser Lys Tyr teu Giu Glu

1 5 i0 15

Glu Ala val ggg Leu Phe Ile Gin ggp Leu Met Asn Thr Lys Arg Asn
30

Arg Asn Asn Ile Ala
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<212> PRT <213> Atrtificial <220> <223>
D-His,Ala2,Val18-oxm(exIS-21)Lys33-palmitoyl <220> <221> MOD_RES
<222> (1)..(1) <223> D-His <220> <221> LIPID <222> (33)..(33) <223>
wBalmitobss400> 101 Xaa Ala GIn G1y Thr Phe Thr Ser AspchyGESmndaie15s
Tyr Leu Glu Glu 1510 15 Giu val vai Arg Leu Phe Val GIn Trp Leu Met

Asn Thr Lys Arg Asn 20 25 305k Ys %q_r}‘ S Ala 35 <210> 102 <211>
6 .
4035212> PRT <213> Artiﬁc%al 320> < %Jf ?
D-Hisl,Ala2,Lys33,A1a38,A1a39,Lys40-lauroyl-oxm(ex15-23)(ex27-33)
<10> <e40><221> MOD_RES <222> (1)..(1) <223> D-His <220> <221>

<2Ll> LIPID <222> (40)..(40) <223> Lauroyl <400> 102 Xaa Ala GIn Gly Thr
:213§ F’Efétq'ﬁrc&;gf ASP Tyr Ser Lys Tyr Leu Glu Glu

<220>
<223> Alal9-oxm{ex15-24)

<400> 64
His ser Gln Gly Ehr phe Thr Ser Asp E%r Ser Lys Tyr Leu ggu Glu
1

Glu Ala Ala Arg Leu Phe Ile Glu Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
Arg Asn %gn I1e Ala

<210> 653

<21is 37

<212> PRT

<213> Artificial

<220>
<223> Asp24-oxm{ex15-24)

<400> 65
His ser Gln Gly Thr Phe Thr Ser Asp Tyr Sar Lys Tyr Leu Glu GTu
1 5 10 15

Glu Ala val Arg Leu Phe Ile Asp Trp Leu Met Asn Thr Lys Arg Asn
20 25 : 30
Arg Asn Ash Ile Ala
35

210> 66

<211> 37

«212> PRT

<213> Artificial

<220>
<223> Aspl7-oxm{ex15-24)

<400> 66
His ser Gin Gly Thr pPhe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 _ 15

Asp Ala val égg Leu phe Ile Glu Egp Leu Met Asn Thr %gs Arg Asn

Arg Asn ggn Ile Ala
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151015 Glu Ala Val Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro
Ser 33/66 WO 2006/134340 PCT/GB2006/002155 11660 seq List.5T25
20 25 30 Lys Asn Asn lle Ala Ala Ala Lys 35 40 <210> 103 <211> 39
we2ldn RRG <213> Artificial <220> <223> PCT/GB2006/002155
D-Hisl,Ala2,Lys33-palmitoyl,Ala38,39-oxm(ex|5-23)(ex27-33) <220>
<221> MOD_RES <222> (1)4(h) 5%325%9'@?5 <220> <221> LIPID
<222> (33)..(33) <223> palmitoyl <400> 103 xaa Ala GIn Gly Thr Phe
:g%gz ngser Asp Tyr ser Lys Tyr Leu Glu Glu 1510 15 Giu Ala Val Arg Leu
<217 PRg+le GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Lys Asn Asn lle
<213> ARrAIFIARB5 <210> 104 <211>40 <212> PRT <213> Artificial <220>
<220> <223>
<223> DiMii0A® (88933 741a38,39,Ly540-palmitoyl-oxm(exI5-23)(ex27-33)
<400> 67

His ser GIn Gly Thr Phe Thr ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15

Glu Ala val Lys Leu Phe Ite Glu Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
APrg Asn ggn Iile Ala

<210> 68

<21l> 37

<212> PRT

<213> Artificial

<220>
<223> vall8-oxm({exl5-24)

<400> 68
His Ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 i5

Gtu val val arg Leu Phe Ile Glu Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
Arg Ash ggn Ile Ala

<210> ©9

<21l> 37

<212> PRT

<213> Artificial

<220>
<223> GInl8-oxm(ex15-24)

<400> 69

His Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu

i 5 10 15

Glu 6In val Arg teu Phe Ile Glu Trp Leu Met Asn Thr Lys Arg Ash
20 25 30

Arg Asn égn Ile Ala

<210> 70
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<220> <221> MOD_RES <222> (1)..(1) <223> D-His <220> <221>
LIPID <222> (40)..(40) <223> Palmitoyl <400> 104 Xaa Ala GIn Gly Thr
Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu 1510 15 Glu Ala Val Arg
wbewkirile GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 p34/66 Md€x02155
2006/134340 PCT/GB2006/002155 11660 Seq List.ST25 Lys Asn Asn lle

Ala Ala Ala Lys 35 40 <21ﬁ%é'cp§e5211.4§t49r2<5212> PRT <213> Atrtificial
<211> <@20> <223>

éﬁi D"F-Ts} Al 2,Ala38,39,Lys40-lauroyl-oxm(exI5-23)(ex27-33) <220>
’ifl _RES <222> (1)..(1) <223> D-His <220> <221> LIPID
<220> < (él é;‘ <223> Lauroyl <400> 105 Xaa Ala Gin Gly Thr Phe Thr
e&% ’T"@/f TRy

<223> TyrLeu Glu Glu 151015
<400> 70

Mis Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15

Glu Ala Ile Arg Leu Phe Ile Glu Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
Arg Asn ggn Ite Ala

<210> 71

<211l> 37

<212> PRT _
<213> artificial

<220>
<223> Asn32-oxm(exZ7-33)

<400> 71
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp ser
1 5 10 15

Arg Arg Ala GIn Asp phe val Gln Trp Leu Lys Asn Gly Gly Pro Asn
20 25 30
Ser Asn Asn Ile Ala

<210> 72

<400> 72
000

<210> 73

<211> 37

<21i2> PRT

<213> aArtificial

<220>
<223> GInl5-oxmCexi5-21)

<400> 73
His ser GIn Gly Thr pPhe Thr Ser Asp Tyr Ser Lys Tyr Leu Gln Glu
1 5 10 15

Glu Ala val Arg Leu Phe val GIn ggp Leu Met Asn Thr %gs Arg Asn
20

Arg Asn Asn Ile Ala
35
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Glu Ala Val Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro ser 20 25 30
Ser Asn Asn lle Ala Ala Ala Lys 35 40 <210> 106 <211> 40 <212> PRT
<213> Artificial <220> <223>
wddighAan,Ala3S,39,Lys40-palmitoyl-oxm(exI5-23)(ex27-3)rs2265w/002155
<221> MOD_RES <222> (1)..(1) <223> D-his <220><221> LIPID
<222> (40)..(40) <223> Pal{réggyl Sgéq]q?s 1%6?85@ Ala GIn Gly Thr Phe
Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu t_L 15 G1lu Ala Val Arg Leu
<23~0>Phi§( lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Ser Asn Asn lle
<211>Alg7Ala Ala LYS 35/66 WO 2006/134340 PCT/GB2006/002155 11660
<212>gg [i;t,S.T 53540 <210> 107 <211> 42 <212> PRT <213> Atrtificial
<213 £5GITEI33S Ala38,Ala39,Glud0,Gludl,Lys42-oxm(ex15-23)(ex27-33)
<220><40Q0> 107
<223> GlInlo-oxm(ex15-21)
<400> 74

His Ser G1n 6ly Thr Phe Thr Ser Asp {%r ser Lys Tyr Leu ggu Gln
5

(]

Tu Ala val Arg Leu Phe val GIn Trp lLeu Met Asn Thr Lys Arg Asn
20 25 30
Arg Asn égn ITe Ala

<210> 75

<211> 37

<212> PRT
<213> Artificial

<220>
<223> vallg,Ilelg-oxm{exl5-21)

<400> 75
His ser Gin Gly Thr phe Thr Sear Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15

Glu val Ile Arg Leu Phe val Gln Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
Arg Asn égn Ite Ala

<210> 76

<211> 37

<212> PRT

<213> Arrificial

<220>
<223> D-Hisl,AlaZ-oxm{ex15-21)

<220>

<221> MOD_RES
<222> (1)..(1)
<223> D-His

<d400> 76
Xaa Ala ¢In Gly ghr phe Thr ser Asp E%P ser Lys Tyr Leu %gu Glu
1

Glu Ala val Arg Leu Phe val Gln £§p Leu Met Asn Thr E%s Arg Asn
20
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His ser GIn Gly Thr Phe Thr ser Asp Tyyr ser Lys Tyr Len GIU Glu 15 15
Glu Ala Val Arg Leu Phe lle GIn 25p Len Lys Asn Gly Gly Pro Ser 20 Ser
Asn Asn lle Ala Ala Ala Glu Glu Lys 3540 <210> 108 <211> 42 <212>
wORbe/c18> Artificial <220> <223> PCT/GB2006/002155
Ala38,Ala39,Lys40,Lys4l,Lys42-oxm(ex15-23)(ex27-33) <400> 108 His
ser GIn Gly Thr Phe Thr Sen#ssp gyt &ar. BygsTyr Len 1lu Glu 1 5 Glu Ala
val Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro ser 25 20 Lys Lys
arg Aso@kMSNAgndle Ala Ala Ala 40 35 <210> 109 <211>42 <212>PRT
<353> Artificial <220> <223>
Ala38,Ala39,Lys40,Lys4l,Lys42-palmitoyl-oxm(ex15-23)(ex27-33) <220>
<210> <GA21> LIPID <222> (42)..(42) <223> palmitoyl <400> 109 His Ser GIn
j%%%; Cg&Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Len 15u Glu 1 5 Gin Ala Val Arg
<213> LeuHheidd Gln Trp ieu Lvs Asn Gly Gly Pro Ser

<220>
<223> D-Hisl,AlaZz-oxm(ex15-21)-Lys33-ATa38,39

<220
<221> MOD_RES

-

222> (1)..(1L)
<223> D-His

<400> 77
Xaa Ala Gin Gly Thr Phe Thr Ser Asp {gr ser Lys Tyr Leu ggu Glu
1 5

Glu Ala val Arg Leu Phe val Gln Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
Lys Asn ggn Ile Ala Ala Ala

<210> 78

<211> 37

<212> PRT

<213> artificial

<220>
<223> vall8,Alal8-oxm{ex15-21)

<400> 78
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15

Glu val Ala Arg Leu Phe val Gln Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
arg Asn Asn Ile Ala

<210> 798

<211> 39

<Z212> PRT

<213> artificial

<220>

<223> D-Hisl,ala?,6Inls5,cinle,6cinl7,val18,17e19,Arg20,11e21,Phe22,1Te23
,GIn24,Lys33, Ala38,Ala39-oxm (ex15-23,27-33)

<220>
<221> MOD_RES
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36/66 WO 2006/134340 PCT/GB2006/002155 11660 Seq List.ST25 20

2530 Ser Asn Asn lle Ala Ala Ala Lys Lys Lys 3540 <210> 110 <211>

42 <212>PRT <213> Artificial <220> <223> D-Hisl,Ala2,

whAlad8Ak3n,G1lud0,G1ludl,Lys42-palmitoyl-oxm(ex15-23)(ex2#:8B)o6/002155

<220><221> MOD_RES <222> (1)..(1) <223> D-His <220> <221> ,

LIPID <222> (42)..(42) <2233:palmjtoyk<4Q93 110 Xaa Ala GIn Gly Thr
<222> PheyTheaSer Asp Tyr Ser Lys Tyr Leu Glu Glu 15 10 15 Glu Ala Val Arg
<223> | 8o'Phe lle GIn Trp Leu Lys Asn Gly Gly Pro ser 20 25 30 Ser ASn Asn
<400> llegdla Ala Ala Glu Glu Lys 35 40 <210> 111 <211> 42 <212> PRT

<21§§ tificial <220> <223>
TYr S n Gl
Xaa AR ,%‘rl"a ‘,"G‘Tﬂzﬁ Bivan 1548 atiroyFoxmiexis 2 3jeex>7.33) <220>
G1n val Ile Arg Ile Phe Ile GIn Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

LYS ASh égn I1e Ala Ala Ala

<210> &0

<211> 40

<212> PRT

<213» Artificial

<220>
<223> D-Misi,ala2,Lvs33,A1a38,A7a39,Lys40-oxm(ext5-23,27-33)

<220>

<221> MOD_RES
«222> (1)..(L
<223> D-His
<400> 80

Xaa Ala GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
L 5 10 15
Glu Aala val Arg Leu Phe val Gln Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Lys Asn Asn Ite Ala Ala ala Lys
35 40

<210> B81

<21i> 39

<212> PRT

<213> Artificial

<220>
<223> D-Hisl,ATa2,Lvs33,ATa38,A1a39-oxm{ex15-23,27-33)

<220>

<221> MOD_RES
<222> (1)..(L
<223> D-His
<400> 81

Xaa Ala 6In Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 i0 15

Giu Ala val Arg Leu Phe Ile Gln ;gp Leu Lys Asn Gly ggy Pro Sser
20
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<221> LIPID <222> (42)..(42) <223> Lauroyl <400> 111 His Ser GIn Gly
Thr Phe Thr ser Asp Tyr Ser Lys Tyr Leu Glu Glu 15 10 15 Glu Ala Val
Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Ser Asn
wAsnedaAsacAla Ala Glu Glu Lys 35 40 37/66 WO 2006/134340/GB2006/002155
PCT/GB2006/002155 11660 Seq List.ST25 <210> 112 <211> 42 <212>
PRT <213> Artificial <2203162¢32; List.sT25
Ala38,Ala39,G1u40,Glu4l,Lys42-palmitoyl-oxm(ex|5-23)(ex27-33) <220>
Lys ASQ%}@I@@%@@ﬁ@Z)..MZ) <223> Palmitoyl <400> 112 His Ser GIn
Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu GIU Glu 151015 Glu Ala
D10 Véazl Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Ser
<211~ Asn Asn lle Ala Ala Ala Glu Glu Lys 35 40 <210> 113 <211> 42 <212>
<212> PRT. <213> Artificial <220>
<213> artificial

<220>
<223> D-Hisl,Ala2,Ginl6,vall8,Ala38,Ala39-oxm(ex15-23,27-33)

<220>

<221> MOD_RES
<222>  (1)..(1)
<223> D-His
<400> 82

Xaa Ala 6¢In Gly Thr phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gin
1 5 10 15
Glu val val Arg teu pPhe Ile GIn Trp Leu Lys Asn Gly Gly Pro ser
20 23 30
ser Asn Agn I7e Ala Ala Ala
3

<210> 83

<211> 39

<212> PRT

S <213> Artificial

<220>
<223> D-Hisl,Ala2,c1nl6,val18,11e19,A1a38,ATa39~oxm(ex15-23,27-33)

<220>

<221> MOD_RES
<222> (1)..(1)
<223> D-His
<400> 83

Xaa Ala GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gin
1 5 i0 15
Giu val Ile Arg Leu Phe Ile Gln Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Asn Agn ITe Ala Ala Ala
3

<210> 84

<211> 39

<212> PRT

<213> Artificial

<220>
<223> D-Hisl,Ala?,GInl6,vall8,17el9.Leu23,ATa38,A1a39-oxm{ex15-23,27-33
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<223> D-Hisl,Ala2-oxm
(exI5-23)(ex27-33)-Lys33,A1a38,Ala39,G1u40,G1lu4dl-Lys42 <220>
<221>MOD_RES <222> (1)..(1) <223> D-His <400> 113 Xaa Ala GIn
wobodshizBlae Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu 1 5 2@1/6eGkddazi5s
Val Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Lys
Asn Asn lle Ala Ala Ala Glu;@dd-¥e 32 A §239> 114 <211> 42 <212>
PRT <213> Artificial <220> <223> D-Hisl,Ala2,ASp3,GInI6,
Vall8-oxm(exlI5-23)(ex27-33)Lys33,A1a38,Ala39,G1u40, Glu4l,Lys42
<220> 38/66 WO 2006/134340 PCT/GB2006/002155 11660 Seq List.ST25
:g%%; <§?$%§21> MOD_RES <222> (1)..(1) <223> D-HiS <400> 114 Xaa
<223- ARLifsp Gly Thr Phe Thr Ser Asp 10yr Ser Lys Tyr Leu 15u GIn Glu val
nglArg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Lys

Asn Asn lle Ala Ala Ala Glu Glu Lys 3540 <210> 115 <211> 42
xaa Ala GIn Gly Thr Phe Thr Ser Asp {gr Ser Lys Tyr Leu ggu Gln
1 3

<400>

Glu val Ile Arg Leu Phe Leu GIn Trp Leu Lys Asn Gly Gly Pro ser
20 25 30
ser asn aAsn Ile Ala Ala Ala

<210> 85

<211> 40

<212> PRT

<213> Artificial

<220>
<223> D-Hisl,Ala2,A%a38,a1a39,Lys40-oxm(ex15-23,27-33)

<220>

<221> MOD_RES
<222 (1)..{L)
<223> D-His

<400> 85
xaa Ala cln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15

Glu Ala val Arg Leu phe Ile Gln Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
ser Asn Asn Ile Ala ala Ala Lys
35 40

<210> 86

<Z11> 39

<2312> PRT

<213> artificial

<220>
<Z223> D-Hisl,Ala?,Ala38,A7a39-oxm(ex15-23,27-33)

<220>

<221> MOD_RES
<222 (1D..(D
<223> D-His

<400> 86

xaa Ala GIn Gly Thr phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15
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<212> PRT <213> Artificial <220> <223> D-Hisl,Ala2,ASp3,G1n16,
Vall8-oxm(exl5-23)(ex27-33)Lys33,A1a38,Ala39,G1u40,
G1lu4dl,Lys42-octanoyl <220> <221> MOD_RES <222> (1)..(1) <223>
wDdlis15320> <221> LIPID <222> (42)..(42) <223> octanmd 1«0 bih 55
Xaa Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu GIn 15 10
15 Glu Val Val Arg Leu Phelle&ln, rp;Leukys Asn Gly Gly Pro Ser 20
25 30 Lys Asn Asn lle Ala Ala Ala Glu Glu Lys 35 40 <210> 116 <211>

o SRR TR BT By g e o

G1lu4l,Lys42-PEG <220> <221> MOD_RES <222> (1)..(1) 39/66 WO
ser AR0R6/734340 PGT{GA2006/002,155 11660 Seq List.ST25
35 .

<210> 87

<211> 39

<212» PRT

<213> Arvificial

<220>
<223> bp-Hisl,Ala?,6lu3,Ala38,A7a39%-oxm(exl5-23,27-33)

<220>

<221> MOD_RES
<222 (..
<223> D-His
<400> 87

Xaa Ala Glu Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu

1 5 10 15

Glu Ala val Arg Leu Phe ITe Gin Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Asn Asn Ile Ala Ala Ala

<210> B8

<211> 38

<212> PRT

<213> Artificial

<220>

<223> D-Hisl,ser2,Asp3,Ala38,Ala39-oxm(ex15-23,27-33)

<220>

<221> MOD_RES
<222> (13..(1)
<223> D-His
<400> 88

Xaa ser Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu

1 5 10 15

Glu Ala val Arg Leu Phe Ile GIn Trp lLeu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Asn Asn Ile Ala Ala Ala

<210> 89
<211> 39
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<223> D-His <220> <221> MOD_RES <222> (42)..(42) <223>

PEGylation <400> 116 Xaa Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys

Tyr Leu Glu GIn 151015 Glu Val Val Arg Leu Phe lle GIn Trp Leu Lys

woamé&Alyssaly Pro Ser 20 25 30 Lys Asn Asn lle Ala Ala Ala Blu/@ithisy@ 855

40 <210> 117 <211> 42 <212> PRT <213> Artificial <220> <223>

D-Hisl,Ser2,Asp3-oxm(exI5 2shfexef -3t s33,A1a38,A1a39,G1u40,
<212> Ghudl,Lys42 <220> <221> MOD_RES <222> (1)..(1) <223> D-His
<213> Mg EI R Xaa Ser Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu
220> Glu 151015 Glu Ala Val Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly
<223> PhdRBehsPd 25 T - LyaRsmctrfieAtaXrE Aa Glu Glu Lys 35 40 <210>
<400> 148 <211> 42 <212> PRT <213> Atrtificial <220>

His Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15
Glu Ala val Arg Leu Phe Ile Gln Trp Leu Lys Asn Gly Gly Pro ser
20 25 30
ser Asn Ash Ite ala Ala Ala
35

<210> 90

<400> 90
000

<210> 91

<211> 3%

<212> PRT

<213> Artificial

<220>
<223> Tyrl,Ala2,Glu3,Ala38,ATa39)oxm(Ex15-23,27-33)

<400> 81
Tyr Ala Glu Gly Thr Phe Thr ser Asp I5r Ser Lys Tyr Leu ggu Giu
1 5

Glu Ala val Arg Leu Phe Ile GIn Trp Leu Lys Asn Gly Gly Pro ser
20 25 30
ser asn Asn Ile Ala ala Ala
35

<210 97

<211> 39

<212> PRT

<213> aArvificial

<220>
<223> D-Hisl,AlaZ,Gln3,Asn9,AT1a38,ATa39-oxm(ex15-23,27-33)

<220>

<221> MOD_RES
<222 (1)..(L)
<223> D-His
<400> 92

xaa Ala 61In Gly Thr phe Thr Ser Asn Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 i5

Glu Ala val Arg Leu Phe Ile Gin Trp Leu Lvs Asn Gly Gly Pro Ser
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<223>
D-Hisl,Ser2,ASp3,Vall8-oxm(ex|5-23)(ex27-33)Lys33,A1a38,A1a39,Giu
40, G1ludl,Lys42 <220> <221> MOD_RES <222> (1)..(1) <223> D-His
we40en k& xaa Ser Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lystlysilossrdadess

Glu 40/66 WO 2006/134340 PCT/GB2006/002155 1 5 11660 1seq
List.ST25 15 Glu Val Val U.Phe lle Gip.Trp Leu Lys Asn Gly Gly
Pro Sepq20 25 30 LYS Asfl{ éﬁgnéﬂaiﬁé%%glua@lu Lys 3540 <210>
119 <211> 42 <212> PRT <213> Artificial <220> <223>

ser adp-Hisl, PEI2:ASRI AV alS-oxm(ex15-23)(ex27-33)Lys33,A1a38,A1a39,Giu
40361u4l,Lys42-Lauroyl <220> <221> MOD_RES <222> (1)..(1) <223>
D-His <220> <221> LIPID <222> (42)..(42) <223> Lauroyi <400> 119

<210> Xa&a Ser Asp Gly Thr Phe Thr ser Asp Tyr ser Lys Tyr Lea Glu Glu 10 15

2%%%: Gﬁi%/al Val Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser

<213> Artificial

<220>
<223> D-Hisl,Ala?,Glu3,cTu24aTa38,ATa39-oxm(ex15-23,27-33)

<220

<221> MOD_RES
<222> (1):.Cl)
<Z23> Db-His
<A00> 93

xaa Ala Glu Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu

1 5 10 15

Giu Ala val Agg Leu Phe Ile Glu ;gp Leu Lys Asn Gly ggy Pro ser
2

Ser Asn ésn Ile Ala Ala Ala
5

<210> 94

<211> 39

<212> PRT

<213> Artificial

<220>
<223> D-Hisl,Alaz,Glu3,Glu24,Asp35A7a38,ATa39-0xm(ex15-23,27-33)

<220>

<221> MOD_RES
<222 (1)..{L
<223> D~His
<400> 94

Xaa Ala 6Tu Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 i5

Glu Ala val arg Leu Phe ITe Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Asn ggp Ile Ala Ala Ala

<210> 95

<400> 95
G00
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20 25 30 Lys Asn ASn lle Ala Ala Ala Glu Glu Lys 35 40 <210> 120

<211>42 <212> PRT <213> Artificial <220> <223>

D-His1,Ser2,ASp3-oxm(ex15-23)(ex27-33)Lys33,A1la38,A1a39,G1u40,

wohdl/LysdP-Lauroyl <220> <221> MOD_RES <222> (1).XCY/&BZBS/002155

D-His <220> <221> LIPID <222> (42).,(42) <223> Lauroyl <400> 120

Xaa Ser Asp Gly Thr Phe Thisgersash Ty 38bLys Tyr Leu Glu Glu 41166
<210> W® 2006/134340 PCT/GB2006/002155 11660 Seq List.5T251 5 10 15
21> Gl Ala Val Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25
<213> 3QrkysiAsaIAsh lle Ala Ala Ala Glu Glu Lys 3540 <210> 121 <211> 37
220> <212> PRT <213> Artificial <LGV> <223> D-Hisl,Val2-oxm <220>

<223> D-His-AlaZ-oxm

<220>

<221> MOD_RES
<222> (1),.(1)
<223> D-His

<400> 96

xaa Ala GIn Gly Thr Phe Thr ser Asp Tyr Ser Lys Tyr Leu Asp Ser
i 3 10 15

Arg Arg Ala GIn Asp Phe val Gin Trp Leu Met Asn Thr LYS Arg Ash
20 25 30
Arg Asn %gn Ile Ala

<210> 97

<211> 37

<212> PRT

<213> Artificial

<220>
<223> Lys30-hexadecanocate-oxnm

<220>

<221> LIPID

<222> (30)..030)
<223> Hexadecanoate

<400> 97
His Ser Gln Gly Thr Phe Thr Ser Asp {gr Sapr Lys Tyr Leu ﬁgp Ser
1 5

arg Arg Ala Glin Asp Phe val GIn Trp Leu Met Asp Thr Lys Arg Asn
20 25 30
Arg Asn %gn Ile Ala

<210> 98

<211> 37

<212> PRT

<213> artificial

<220>
<223> Lys33-hexadecanoate-oxm

<220>
<221> LIPID
<222> (33)..(33)
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<221>MOD_RES <222> (1),.(1) <223> D-His <400> 121 Xaa Val GIn
Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu ASP Ser 1510 15 Arg Arg
Ala GIn Asp Phe Val GIn Trp Leu Met Asn Thr Lys Arg Asn 20 25 30 Arg
whsmésnile Ala 35 <210> 122 <211> 37 <212> PRT <2lgcrAviidimiahoz1ss
<220> <223> D-Ala37-oxm <220> <221> MOD_RES <222> (37)..(37)
<223> D-Ala <400> 122 Hi S5 @49 gﬂ{l:@rr §1e Thr Ser Asp Tyr Ser
<223> LysxbyetoivAsp Ser 1510 15 Arg Arg Ala GIn Asp Phe Val GIn Trp Leu
Asn Thr Lys Arg Asn 20 25 30 Arg Asn Asn lle xaa 35 <210> 123
42766 WO 2006/134340 PCT/GB2006/002155 11660 seq List.sT25
gis Sex24 1> Sy fizm%h@m’n" S2I3SSALiar<220>Tyr Leu fsp ser

<400>

Arg Arg Ala 6Tn Asp Phe val Gln Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
Lys Asn %én Ile Ala

«210> 99

<211> 37

<212> PRY

<213> Artificial

<220>
<223> Lys33-palmitoyl-oxm

<220>

<221> LIPID
<222> (33)..033
<223> pPalmitoyl

<400> 89
His Ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser
i3 5 10 )

Arg Arg Ala Gln Asp Phe val G1n Trp Leu Met Asn Thr Lys Arg Asn
20 ' 25 30
Lys Asn ?gn ITe Ala

<210> 100

<211> 38

<212> PRT

<213> Artificial

<220> .
<223> D-Hisl,Ala2,Lys33-paimitoy]-oxm{ex15-21)

<220>

<221> MOD_RES
222> (13..(1
<Z223> D~His

<Z220>

<221> LIPID
<222> (33)..(33)
<223> Palmitoyl
<400> 100

xaa Ala G1n Gly ghr phe Thr Ser Asp {%r Sser Lys Tyr Leu ggu Glu
i
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<223> oxm(xxI5-39) <400> 123 His ser GIn Giy Thr Phe Thr ser Asp Tyr
ser Lys Tyr Leu GIU Glu 1510 1s Glu Ala Val Arg Leu Phe lle Glu Trp
Leu LYS Asn Gly Gly Pro ser 20 25 30 ser Gly Ala Pro Pro Pro Ser 35
wo2bir1dRdn <211> 39 <212> PRT <213> Artificial <220> r228%2006/0062155

G1u20-oxm(xx27-39) <400> 124 His Ser GIn Gly Thr Phe Thr ser Asp
Tyr Ser Lys Tyr Lea Asp Selndeb 38410 ArgA¥9 Ala Glu Asp Phe Val GIn
Trp Lea Lys Asn Gly Gly Pro Ser 20 25 30 ser Gly Ala Pro Pro Pro ser 35

Glu AL2 YRl AP Leb 10 oK b PRT RS M Riifistallp s 2593>
DHisl-Ala2-oxm(ex15-23)-Arg27-(ex27-33)-Ala38,39 <220> <221>

ASh L)M(RB?—'KE’ISI'FQ%\%E (1)..(1) <223> D-HiS <400> 125 Xaa Ala GIn Gly Thr
PhesThr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu 1510 15 Glu Ala Val Arg
Leu Phe lle GIn Trp Leu Arg Asn Gly Gly Pro Ser

<210> 101

<211> 37

<212> PRT

<213> Artificial

<220>
<223> D-His,Ala2,vall8-oxm(ex15-21)Lys33-patmitoyl

<220>

<221> MOD_RES
<222> (1)..(1)
<223> D-His

<220> '
<221> LIPID
<222> (33)..03)
<223> Palmitoyl
<400> 101

Xaa Ala GIn Gly Thr phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu

1 5 10 15

Glu val val Arg Leu Phe val Gln Trp Leu Met Asn Thr Lys Arg Asn
20 25 30

Lys Asn gén Ile Ala

<210> 102

<211> 40

<212> PRT

<213> Artificial

<220>
<223> D-Hisl,Ala2,Lys33,A7a38,A%a39,Lys40-Tauroyl-oxm(ex15~23) (ex27-33)

<220(>

<221> MOD._RES
<222> (1)..(1
<223> D~His

<220>

<22%> LIPID
<222> (40)..(40)
<223> Lauroy]
<400> 102

Xaa Ala GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 3 10 15
Glu Ala val Aarg Leu Phe Ile GlIn Trp Leu Lys Asn Gly Gly Pro Ser
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W

20 25 30 Ser Asn Asn lle Ala Ala Ala 43/66 WO 2006/134340
PCT/GB2006/002155 11660 seq List.5T25 35 <210> 126 <211> 39
<212> PRT <213> Atrtificial <220> <223>
DhliséAla2eGInl7-oxm(ex|5-23)(ex27-33)-Ala38,39 <220> $231G82006/062155
MOD_RES <222> (1)..(1) <223> D-HiS <400> 126 xaa Ala GIn Gly Thr
Phe Thr ser Asp Tyr Ser Lys Jaf kel GluiGiy,4 510 15 GIn Ala Val Arg
Leu Plm lle GIn Trp Leu Lys2&sn Gly Gly Pro ser 28825 30 Ser Asn Asn

lle Ala Ala Ala 35 <210> 127 <211> 39 <212> PRT <213> Atrtificial

Lys AsR2Zp 172233 RitiskfdagySerlS-oxm(exI5-23)(ex27-33)-A1a38,39 <220>

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221
<222
<223>

<220>
<221>
<222>
<223>

<400>

1

<23 > MOD_RES <2229(1)..(1) <223> D-His <400> 127 xaa Ala GIn
Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu

103

29

PRT
Artificial

D-Hisl,Ala2,Lys33-palmitoy],ATa38,39-oxm{ex15~23) (ex27-33)

MOD_RES
(1..A

D-His

LIPID

(33)..(33)
Palmitoy]

103

Xaa Ala 6¢Tn Gly Thr Phe Thr Ser Asp I%r ser Lys Tyr Leu ggu Glu
5

Glu ala val Arg Leu pPhe Ile Gln ;gp Leu Lys Asn Gly ggy Pro Ser
20

Lys Asnh Asn Ite Ala Ala Ala
35

<210>
<Z1l>
- <212>
<213>

<220>
<223>

<22{>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

104

40

PRT ,
artificial

D-Hisl,Ala2,Lys33,A7a38,39,Lys40-palmitoyl-oxm{ex15-23) (ex27-33)

MOD_RES
;.M
D-H1s

LIPTD
(40)..(C40)
Paimitoyl

104

Xaa Ala Gln Gly Ehr phe Thr Ser Asp E%r Ser Lys Tyr Leu ggu Glu
1

Glu Ala val Arg Leu Phe Ile Gln Trp Leu Lys Asn Gly Gly Pro ser
20 25 30
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W

151015 Glu Ser Val Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro
Ser 20 25 30 Ser Asn Asn lle Ala Ala Ala ti 35 <210> 128 <211> 39
<212> PRT <213> Atrtificial <220> <223>

Dhtisd/Aladsl eulS-oxm(ex15-23)(ex27-33)-A1a38,39 44/66MVIGR2006/002155
2006/134340 PCT/GB2006/002155 11660 Seq List.ST25 <220> <221>

MOD_RES <222> (1)..() <5%1793§ -Hi <4'% > 128 Xaa Ala GIn Gly Thr
Phe Thr Ser Asp Tyr Ser L:%}S yr Eguté;‘?ﬁ é u(§1 51015 Glu Leu Val Arg

Lys Asﬂ_g?rPﬁéelléEIﬁTlarﬁ\l%%_%/s Asn Gly Gly Pro Ser 20 25 30 Ser Asn Asn

<210>
<211>
<212»>
<213>

<220>
<223>

<220>
<221>
<222>
<223»>

<220>
<221>
<222>
<223>

<400>

lle Ala Ala Ala ~S <210>°129 <211> 42 <212>PRT <213> Artificial
<220> <223>

8ﬁsl-8erZ-GIu3-oxm(exl5-23)(ex27-33)-Ly533-A1a38,39-GLu40,41-Lys
4?8-'cLauroy|1<220> <221> MOD_RES <222> (1)..(1)

x

Artificia

D-Hisl,Ala?,ATa38,39,Lys40-Tauroyl-oxm{ex15-23) (ex27-33)

MOD_RES
(L) .1

D-His

LIPID
(40) .. (40)
Lauroy]

105

xaa Ala Glin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15

Giu Ala val égg L.eu Phe ITe GlIn ;gp Leu Lys Asn Gly ggy Pro Ser

Ser asn Asn Ile Ala Ala Ala Lys
35 40

<210>
<211>
<212>
<213>

<220>
<223

<220>
<221>
<222>
<223>

<220>
<221>
<2Z22>
<223>

<400

106

40

PRT
artificial

D-Hisl,Ala2,ATa38,39,Lys40-palmitoyT-oxm(ex15-23) (ex27-33)

MOB_RES
(D). (1)
D-his

LIPID
403 .. (40)
patmitoy]l

106

iaa Ala G1n Gly Ehr phe Thr ser Asp {gr Ser Lys Tyr Lteu Glu Glu
15

GTu Ala val égg Leu Phe Ile Gln Trp Leu Lys Asn Gly Gly Pro Sser
25 30

Ser Ash Asn Ile ATa Ala Ala Lys
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<223> D-Hi5 <220> <221> LIPID <222> (42)..(42) <223> Lauroyl
<400> 129 Xaa Ser Glu Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu
GIU 151015 Glu Ala Val Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly
wPpro0&erd2@ 25 30 Lys Asn Asn lle Ala Ala Ala Glu Glu Lys BET4GB2p4/082155
130 <400> 130 000 <210> 131 <211>42 <212>PRT <213> Artificial
<220> <223> 11660 Seq List.ST25
BKlisl-Ala2-oxm(ex15- 28)(27 33)-Ala38,39-Lys40,41-Lys42-Palmitoyl
<220> 45/66 WO 2006/134340 PCT/GB2006/002155 11660 Seq
<10> F981.ST25 <221> MOD_RES <222> (1)..(1) <223> D-His <220> <221>
<21i> 44APID <222> (42)..(42) <223> Palmitoyl <400> 131 Xaa Ala GIn Gly Thr

212
22132 E‘?ﬂ?gﬁgqé&pr Asp Tyrser Lys Tyr Leu Glu GIU 151015

<220
<223> ATaBS,A1a39,G1u40,GIuél,Lys42-oxm(ex15~23)(ex27—33)

<400> 107

His ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15

Glu Ala val Arg Leu pPhe Ile GIn Trp Leu Lys Asn Gly Giy Pro Ser
20 25 30
ser Ash Asn Ile ala Ala Ala Giu Glu Lys
35 40

<210> 108

211> 42

<212> PRT

<213 Artificial

«220>
<223> A1a38,A1a39,Lys40,Lys4l,Lys42—oxm(ex15—23)(ex27—33)

<400> 108
His ser GIn Gly Thr Phe Thr ser Asp Tyb ser Lys Tyr Leu Glu Glu
1 5 10 _ 15

clu Ala val Arg Leu phe Ile Gin Trp Leu Lys Asn Gly Gly pro ser
20 25 ‘ 30
ser Ash gsn 1le ala Ala Ala ﬁgs Lys Lys
5

<210> 109

<211> 42

<212> PRT

<213> artificial

<220>
<223> A?aBS,ATasg,Lys40,Lys41,Lys42~pa1mitoy1~0xm(ex15—23)(ex27—33)

<220>

«221> LIPID
<222> (42)..(42)
<223> pPalmitoyl
<400> 109

His ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15

Glu Ala val Arg Leu Phe Ile GIn Trp teu Lvs Asn Gly Gly Pro sSer
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Glu Ala Val Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro ser 2n 25 30
Ser Asn Asn lle Ala Ala Ala Lys Lys Lys 3540 <210> 132 <211> 42
<212> PRT <213> Atrtificial <220> <223>
whkdisla8sa®roxm(ex15-23)(ex27-33)-Lys33-A1a38,39-Glu4BE TG HaNBAG15S
uroyl <220> <221> MOD_RES <222> (1)..(1) <223> D-His <220>
<221> LIPID <222> (42).4fgh +243> baurpyd <400> 132 Xaa Ala GIn
Gly Thy Phe Thr Ser Asp Te5Ser Lys Tyr Leu GlBGlu 1510 15 Glu Ala
Val Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Ser
ser AsnAgih ASe laAlaiAladaGugdutlygs 35 40 <210> 133 <211> 42 <212>
FRT <213> Artificial <420> <223>
DHisl-ser2-Glu3-oxm(exIS-23)(ex27-33)-Lys33-A1a38,39-Glu40,41-Lys

210
:211; ﬁ%p<220> 46/66
<212> PBRT

<213> artificial

<220>
<223> D-Hisl,Alaz,
Ala38,A1a39,G61u40,Glusl, Lys42-palmitoyl-oxm(ex15-23) (ex27-33)

<220>

<221> MOD_RES
<222>  (1),.(1
<223> D-His

<220>

<221> LIPID
<222> (42),.(42)
<223> Palwitoy]l
<400> 110

Xaa Ala GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15
Glu Ala val Arg Leu Phe Ile Gin Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser ash Asn Ile Ala Ala Ala Glu Glu Lys
35 40

<210> 111

<Z211> 42

<212> PRT

<213» Artificial

<220>
<223> Al1a38,AT7a39,G67u40,GTudl,Lys42-Tauroyl-oxm{ex15-23) (ex27-33)

<220>

<221> LIPID

<222> (42)..(42)

<223> Lauroyl

<400> 111

His ser Gln Gly ghr Phe Thr Ser Asp {%r Ser Lys Tyr Leu ggu Glu
i

Glu ala val Arg teu Phe Tle Gln Trp Leu Lys Asn Gly Gly Pro ser
20 25 30

ser asn Asn Ile Ala Ala Ala GTu Glu Lys
35 40
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<210>
<211>
<212>
<213>
<220>
<223>

<220>
<221>
<222>
<223>
<400>

His &
1

Glu A
ser A

<210>

WO 2006/134340 PCT/GB2006/002155 11660 seq List.sT25 <221>
MOD_RES <222> (1)..(1) <223> D-His <400> 133 xaa Ser Glu Gly Thr
Phe Thr Ser Asp Tyr ser Lys Tyr Leu Glu Gill 151015 Glu Ala Val Arg
wiendehsidle Gin Trp LeU LyS Asn Gly Gly Pro Ser 20 25 30pd-p&BesnsAsi s
lle Ala Ala Ala Glu Glu Lys 35 40 <210> 134 <211> 42 <212> PRT
<213> Artificial <220> <223 List.
DHisl-Ser2-Glu3-Val18- oxm(ex15 53)(ex27 -33)-Lys33-Ala38,39-Glu40,
4 ys42 <220> <221> MOD_RES <222> (1)..(1) <223> D-HiS <400>
4 Xaa Ser Glu Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu 1
310 1% 16&lu Val Val Arg Leu The lle GIn Trp Leu Lys Asn Gly Gly Pro ser
20 25 30 Lys Asn Asn lle Ala Ala Ala Glu Glu Lys 35 40 <210> 135
42238, 410392 d PR TUAR L 3sA AT bHEIL gD oM (ex15-23) (ex27-33)

LIPID
{42)..042)
palmitoyl

112
er Gin Gly Thr pPhe Thr Ser Asp Tyr Ser Lys Tyr Leu Giu Glu
5 10 15
Ta val Arg Leu Phe Ile GIn Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

sh Asn Ile Ala Ala Ala ggu Glu Lys

- 113

<211> 42

<212>
<213>

<220>
<223>

<220>
<221
<222>
<223>

<400>

Xaa A
1

Glu A
Lys A

<210>
<211>
<212
<213>

<220>
<Z223>

PRT |
Artificial

D-Misl,ATa2-oxm
(ex15-233 (ex27-33)-Lys33,AT238,A7a239,61u40,6Tud4l-Lys42

MOD_RES
(1. (L)
D-His
113

la GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
5 10 15
1a val Arg Leu rhe Ile GIn Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
sn Ash Ide Ata Ala Ala GTu GTu Lys
35 40

114

42

PRT
Artificial

D-Hisl,Ala2,Asp3,6Inl6,
vallg- oxm(exls 23)(ex27 -33)Lys33,ATa38,A1a39,61040, Glu4l,lys4?
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<223>
DHisl-Ser2-ASp3-GIn16,Vall8-oxm(ex15-23)(ex27-33)-Lys33-Ala38,39-
Glu40,41-Lys42 <220> <221> MOD_RES <222> (1)..(1) <223> D-HiS
weA0eki3%0Xaa ser Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lysiigptma/@iuss
GIn 151015 47/66 WO 2006/134340 PCT/GB2006/002155- 11660 Seq

List.5T25 Glu Val Val Arg ?IHGB%HGL%Q.H%EU Lys Asn Gly Gly Pro
<220> Ser 2025 30 Lys Asn Asn lle Ala Ala Ala Glu Glu Lys 35 40 <210> 136

<§%%> 1BEAD <212> PRT <213> Artificial <220> <223>
22232 $[;EI 2-ASp3-oxm(ex1S-23)(ex27-33)-Lys33-Ala38,39-G1u40,41-Lys

42 <220> <221> MOD_RES <222> (1)..(1) <223> D-His <400> 136
<400> L34 Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu 1 5 10
Xaa AldBs@lalxlahraPhegiheusehertie Gin Fry Lens Ig A GREGIYPro Ser 20
2530 Lys’Asn Asn lle Ala Ala Al Glu Glu Lys 35 40 £210> 137

Glu val val Arg Leu Phe I'le GIn Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Lys Asn Asn Ile Ala Ala Ala Glu Glu Lys
35 40

<210> 115

<211> 42

<212> PRT

<213> Artificial

<220>

<223> D-Hisl,Ala2,Asp3,G1nl6,
vall8-oxm(ex15-23) (ex27-33)Lys33,A7a38,A1a39,G6Tu40,
Gludl, Lysd42-0ctanoyl

<220>

«221> MOD_RES
<222> (1)..(1
<223> D-His

<220>

<221> LIPID
<222> (42)..(42>
<223> Octanoyl

<400> 115
Xaa Ala Asp Gly Thr Phe Thr Ser Asp Igr Ser Lvs Tyr Leu ggu GlIn
1 5

Glu val val Arg Leu Phe ITe GIn Trp Leu Lys Ash Gly Gly Pro Ser
20 25 30
Lys Asn Ash Ile Ala Ala Ala Glu Glu Lys
35 40

<210> 116

<211l> 42

<212> PRT

<213> Artificial

<220>

«<223> D-Hisl,Ala2,Asp3,GInle,
vall8~oxm(exl5-23) (ex27-33)Lys33,A1a38,ATa39,c1u40,
G1udl, Lys42-PEG

<220>
<221> MOD_RES
<222> (.. (D1
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<211>42 <212> PRT <213> Artificial <220> <223>
DHisl-Ala2-oxm(ex|I5-23)(ex27-33)-Ala38,39-Lys40,41-Lys42 <220>
<221>MOD_RES <222> (1)..(1) <223> D-His <400> 137 Xaa Ala GIn

wo wddmzPhe Thr Ser Asp Tyr Ser Lys Tyr Leu GIU GIU 1 5 A€rics Gisvodbass

<223

<220>
<221>
<222>
<223>

<400>

Val Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Ser
Asn Asn lle Ala Ala Ala Lys a6 Ly, 35140, 55230> 138 <211> 45 <212>
RRAT48/66 WO 2006/134340 PCT/G82006/002155 11660 Seq LiSt.ST25
<213> Artificial <220> <223>
Meb, Asn,Glu,Asp,Lys,Arg-oxm(ex|5-23)(ex27-33)-A1a38,39 <400> 138
I\gfg ﬁ"@u Asp Lys Arg His Ser GIn Gly Thr Phe Thr ser Asp Tyr 15 10
ys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe lle GIn Trp Leu 20
25180 Lys Asn Gly Gly Pro Ser Lys ASn Asn lle Ala Ala Ala 35 40 45

>1(aa Mé%@%ﬁ?fggﬁzlﬂ&%%gé?%%%r Ser Lys Tyr Leu 55_1511 GIn

Glu val val Arg Leu Phe Ile Gin Egp Leu Lys Asn Gly ggy Pro Sar
20

Lys Asn Asn Ile Ala Ala Ala Glu Glu Lys
35 40

<210>
<211>
<212>
<Z213>

<220>
<223>

<220>
<221>
«222>
<223>

<400>

117

42

PRT
Artificial

D-Hisl,Ser2,Asp3-oxm{ex15-23) (ex27-33)Lys33,ATa38,A1a39,G1u40,
Gludl,Lys42

MOD_RES
(13,. (D
D-H1is

117

Xaa Ser Asp Gly ghr phe Thr Ser asp iﬁr Ser Lys Tyr Leu ggu Glu
1

Glu Ala val Arg Leuw Phe ITe Gln ggp LLeu Lys Asn Gly ggy Pro Ser
20

Lys Ash Asn Ile Ala Ala ala Glu Glu Lys
35 40

<210>
<211
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

118

47

PRT
artificial

D-Hisl,ser?,Asp3,vall8-oxm(ex15-23) (ex27-33)Lys33,ATa38,A1a39,G7u
40, Gludl,Lys42

MOD, .RES

1), .(0
D=H1s

118

Xaa Ser Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
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<213> Artificial <220> <223>
Met,Asn,Glu,Asp,Lys,Arg-DHiSI-Ala2-oxm(ex15-23)(ex27-33)-Ala38,39
<220> <221> MOD_RES <222> (7)..(7) <223> D-His <400> 139 Met
wShdehsAgP Lys Arg Xaa Ala GIn Gly Thr Phe Thr ser Asp E¥&/dmohdioh21ss

Ser Lys Tyr Leu Glu Glu Glu Ala Val Arg Leu Phe lle GIn Trp Leu 202530 - = =
Lys Asn Gly Gly Pro Ser L Asn |le Ala Ala Ala 35 40 45 <210> 140

L 11542 125 PRT <231/§£%§5r]t1%§?alh<§1'26ﬁ3223> 15
DHisl-Ala2-oxm(ex15-23)(ex27-33)-Ala38,39-Lys40,41-Lys42-M.Alb

Glu val220r s? LaMAR_REZ17223> (d)-- (3} 72035 PHip 52207.<221>
MOD_RES <222> (42)..(42)2%223> Mouse Albumin” <400> 140 49/66
WO 2006/134340 PCT/GB2006/002155 11660 seq LiSt.5T25 xaa Ala GIn

Lys A-"G% EPhe RhAder Mepdliyr sbr bys Tyr Leu Glu Glu 1510 15 Glu Ala
ValArg LeU Phe lle GIn ‘ﬂp LeU LyS ASn Gly Gly Pro Ser

<210> 119

<211> 42

<212> PRT

<213> Artificial

<220
<223> D-Hisl,serZ,Asp3,vall8-oxm(ex15-23) (ex27-33)L s33,A7a38,A%a39,G1
40, Gludl,Lys42-Lauroyl Ly AlaIE, Gl

<220>

<221> MOD_RES
<222> (1)..CL
<223> D-HWis

<220>

<Z21> LIPID
<222> (42)..(42)
<223> Lauroy]

<400> 119
ﬁaa ser Asp Gly ghr Phe Thr Ser Asp Egr Ser Lys Tyr teu Glu Glu
15

Glu val val Arg Leu Phe Ile Gln Trp Leu Lys Asn Gly Gly pPro ser
20 25 30
Lys Asn Ash Ile Ala Ala Ala Glu Glu Lys
35 40

<210> 120

<21l> 42

<212> PRT

<213> Artificial

<220
<223> D-Hisl,Ser2,Asp3-oxm(ex15-23) (ex27-33)L
Glu4l,Lys42-Lauroy] ) JLys33,a1a38,A1239,61u40,

<220>

<221> MOD_RES
<222> (1)..(L
<223> DP-His

<220>

<Z221> LIPID
<222> (42).,(42)
<223> Lauroyl
<400> 120

Xaa ser Asp Gly Thr phe Thr Ser Asp Tyr Ser Lvs Tyr Leu Glu Glu
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20 25 30 Ser Asn Asn lle Ala Ala Ala Lys Lys Lys 35 40 <210> 141
<211> 38 <212> PRT <213> Atrtificial <220> <223>
DHisl-Ser2-Asp3-Alal8-oxm(ex15-23)(ex27-33)Lys33-Lys38 <220>
wodtkaMQP_RES <222> (1)..(1) <223> D-His <400> 14%Xa@ SAahdwass

Gly Thr Phe Thr Ser ASP Tyr Ser Lys Tyr Leu Glu Glu 1510 15 Glu Ala
Val Arg Leu Phe lle GIn Tr u_Lys Asn Gly Gly Pro Ser 20 25 30 Lys
Asn Asn lie Ala Lys 35 <%€6I€8f§ 511538 <212>RRT <213>
Artificial <220> <223>

cu a1 S EREEOME LA S AP S ADoK SRR Ty S <220~

! a<2a21;d93 D RES <222> (2)..(1) <223> D-His 2400> 142 Xaa Ser Asp

Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu 1510 15 Glu Leu

Lys AanA@IrAmd_e\qflaeallaﬁlrggﬁmheuﬁys Asn Gly Gly Pro Ser 20 25 30

35

<210> 121

<211> 37

<212> PRT .
<213> artificial

B Ta
LLLU”>

«223> D-Hisl,val2-oxm

<220>

<223> MOD_RES
222> (D). (D
<223> D-His
<400> 121

xaa val Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser

1 5 10 15

Arg Arg Ala Gln Asp Phe val Gin Tfp Leu Met Asn Thr Lys Arg Asn
20 25 30

Arg Asn ggn Ile Ala

<210> 122

<211> 37

<212> PRT

<213 aArtificial
<220>

<223> D-Ala37-oxm

<220

<221> MOD_RES
<222> (37)..(37)
<223> D-Ala

<400> 122

His ser Gin Gly Thr phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser

1 5 10 15

Arg Arg Ala GIn Asp Phe val GIn Trp Leu Met Asn Thr Lys Arg Asn
20 25 30

Arg Asn égn ile Xaa

<210> 123
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Lys Asn Asn lle Ala Lys 35 50/66 WO 2006/134340 PCT/GB2006/002155
11660 Seq List.ST25 <210> 143 <211> 38 <212> PRT <213> Artificial
<220> <223> DHisl-Ser2-Asp3-lle18-oxm(ex15-23)(ex27-33)Lys33-Lys38
w62 53d4l> MOD_RES <222> (1)..(1) <223> D-His <4Q@xA3odaa2155
Ser Asp Gly Thr Phe Thr Ser Asp Tyr car Lys Tyr Leu Glu Glu 1510 15
Glu lle Val Arg Leu Phe ”%@é@o@@d—%‘&ﬁﬁ%ﬂ Gly Gly Pro Ser 20 25 30
<211> s Asn Asn lle AlaLYS 35 <210> 144 <211> 38 <212> PRT <213>
j%%%i Rﬁmt‘igl £320> <223>
DHis1SEr -Asp3-Vail8-Alal9-oxm(exlI5-23)(ex27-33)Lys33-Lys38
<220> <22(i§<2 ]9> MOD_RES <222> (1)..(1) <223> D-HiS <400> 144 Xaa
<223> Oxp 656 Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu 15 10 15
<400> 123

His ser GIn Gly Thr phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15
Glu Ala val Arg Leu phe Ile Glu Trp Leu Lys Asn Gly Gly Pro ser
20 25 30
ser Gly Ala Pro Pro Pro Ser
35

<210> 124

<211> 39

<212> PRT

<213> Artificial

<220>
<223> Glu20-oxm{xx27-39)

<400> 124
His ser GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser
1 5 10 15

Arg Arg Ala Glu Asp phe val GIn Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
ser Gly Aga Pro Pro Pro ser
3

<210> 125

<211> 39

<212> PRT

<213> Artificial

<220>

<223> DHisl-ATaZ-oxm{ex15-23)-Arg27-(ex27-33)-ATa38,39

<220>

<221> MOD_RES
222> (..
<223> D-His
<400> 125

Xaa Ala GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu

1 5 10 15

Glu Ala val Arg Leu phe Ile Gln Trp Leu Arg Asn Gly Gly Pro Ser
20 25 30

Ser Asn Asn Ile Ala Ala Ala
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Glu Val Ala Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25
30 Lys Asn Asn lle Ala Lys 35 <210> 145 <211> 10 <212> PRT <213>
Latrodectus tredecimguttatus <400> 145 Arg lle Glu lle Val Lys Tyr Phe

wie®Gdyi3l3t10 <210> 146 51/66 WO 21106/134340 PCT/GRI0OS/00DLH5S

<210>
<211>
<212>
<213>

<220>
<223>

<220
<221>
<222>
<223>

<400>

1

11660 Seq List.ST25 <211> 37 <212> PRT <213> Atrtificial <220>

<223> Val23-oxm(ex15-24); s40Qz 146 Hig-Ser GIn Gly Thr Phe Thr Ser

Asp Tyr Ser Lys Tyr Leu Glu Glu 1510 15 Glu Ala Val Arg Leu Phe Val

Glu Trp Leu Met Asn Thr Lys Arg Asn 20 25 30 Arg Asn Asn lle Ala 35

9280> 147 <211> 37 <212> PRT <213> Artificial <220> <223>

Afg27-oxm(ex27-33) <400> 147 His Ser GIn Gly Thr Phe Thr Ser Asp Tyr
ekl 31 Leu Asp Ser

DHisl-Ala2-GInl7-oxm(ex15~23) (ex27-33)-A1a38,39

MOD_RES

0. D
b-~H1s

126

xaa Ala GIn Gly Thr Phe Thr Ser Asp I%r ser Lys Tyr Leu g;u Glu
5

G1n aAla val Arg Leu Phe Ile Gln ggp Ley Lys Asn Gly ggy Pro ser
20

Ser Asn %gn ITe ala Ala Ala

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

127

39

PRT
Artiticial

DHisl-AlaZ-serl8-oxm(ex15-23)(ex27-33)-ATa38,39

MOD_RES
M. D
D-H1s

127

Xaa Ala GIn Gly Thr Phe Thr Ser Asp I%r ser Lys Tyr Leu g;u Gy
1 5

Giu ser val %gg Lteu Phe Ile Gin ;gp Leu Lys Asn Gly ggy Pro Ser

Ser Asn Asn Ile Ala Ala Ala
5

&

<210>
<211>
<212>
<213>

<220>
<223>

128

39

PRT
artificial

DHisl-ala2~Leul8-oxm{ex15-23) (ax27-33)-AT1a38,39
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151015 Arg Arg Ala GIn ASP Phe Val GIn Trp Leu Arg Asn Gly Gly Pro
Ser 20 25 30 Ser Asn Asn lle Ala 35 <210> 148 <211> 37 <212> PRT
<213> Artificial <220> <223> Thr29-oxm(ex27-33) <400> 148 His Ser

whhadahssbliy Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser gk /402086/0%eg55

<220>
<221>
<222>
<223>

<400> \;‘ §

Arg Ala GIn Asp Phe Val GIn Trp Leu Lys Asn Thr Gly Pro Ser 20 25 30
Ser Asn Asn lle Ala 35 <2£}%>801%gq i%JS{?S$g5<2_12> PRT 52/66 WQ_ _
2006/134340 PCT/GB200 2155 11660 Seq List.5T25 <213> Artificial
HIPREX 223> DHisl,Gly2,Glu3,Ala38,Ala38-oxm(ex15-23,27-33) <220>

S;L;(HOD_RES <222> (1)..(1) <223> D-His <400> 149 Xaa Gly Glu
Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu 151015 Glu Ala
Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser

Xaa Ala G1n Gly Thr Phe Thr Ser Asp {gr ser Lys Tyr ieu %éu clu
1 5

Glu Leu val Arg Leu Phe Ile Gin Egp Leu Lys Asn Gly ggy Pro Ser
20

ser Asn Asn Ile Ala Ala Ala
)

<210
<211>
<212>
<213>

<220>
<223>

<220
<221>
<222>
<223>

<220
<221>
<222>
<223»>

<400>

o

129

42

PRT L
Artificial

bHisl-Ser2-GTu3-oxm(ex15-23) (ex27-33)-Lys33-ATa38,39-GLud0,41-Lys
42 -Lauroyl

MOD_RES
1. (1
D-H1s

LIPID
(42)..(42)
Lauroyl

129

Xaa ser Giu Gly Thr Phe Thr Ser Asp I%r ser Lys Tyr Leu ggu Glu
1 5

Glu Ala val Arg Leu Phe Ile Glin ;gp Leu Lys Asn Gly ggy Pro Ser
20

Lys Asn aAsh Ile Ala Ala Ala Glu Glu Lys
35 40

<210>

<400>
0¢]0]

<210>
<211l>
<212>
<213>

<220>
<223>

<220>

130
130

131

42

BRT
artificial

DHis1-Alaz-Oxm{ex15~-23) (27-33)-ATa38,39-Lys40,41-Lys42-Palmitoy]
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20 25 30 Ser Asn Asn lle Ala Ala Ala 35 <210> 150 <211> 37 <212>
PRT <213> Artificial <220> <223>
DHisl-Ser2-ASp3-Vall8-oxm(ex|5-23)(ex27-33)-Lys33 <220> <221>
wibREH <222> (1)..(1) <223> D-HiS <400> 150 Xaa SeriAcpztaboihss
Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu 1510 15 Glu Val Val Arg
Leu Phe lle GIn Trp Leu Lyp@géw g%lé(l@lh:(ﬁng%er 20 25 30 Lys Asn Asn
<221> llgoBlaldd <210> 151 <211> <212> PRT <213> Atrtificial <220>
<222> <PP> (1)
<223> ghiiSser2-ASp3-vall8-oxm(ex15-23)(ex27-33)-Lys33-Asn34,35-Stop
<220> <220> <221> MOD_RES <222> (1)..(1) <223> D-His <400> 151 53/66
4537 Wi 70QeAt34340 PCT/GB2006/002155 11660 Seq List.ST25 Xaa Ser
<223> Asp@ie¥hr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu

<400> 131
Xaa Ala Gln Gly Thr phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15

Glu ala val Arg Leu Phe ITe Gln ;Ep Leu Lys Asn Gly ggy Pro ser

ser Asn Asn Ile Ala Ala Ala Lys Lys Lys
35 40

<230> 132

<211> 42

<212> PRT

<213> Artificial

<220>
<223> DHis%uATaZ—oxm(exlS—EB)(ex27~33)mLy533wA1a38,39mG1u40,41—Lys42—La
uroy .

<220>

<221> MOD_RES
<222> (1)..(L
<223> D-His

<220>

<221> LIPID
<222> (42)..(42)
<223> Lauroy]
<400> 132

Xaa Ala GlIn Gly Thr phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15
Glu Ala val Arg teu Phe Ile Gln Trp Leu Lys Asn Gly Gly Pro Sser
20 25 30
Ser Asn Ash Ile Ala Ala Ala Glu Glu Lys
35 40

<210> 133

<211> 472

<212> PRT

<213> Artificial

<220>
<223> zgisluSer2~GWu3—oxm(ex15~23)(ex27—33)—Ly533-A1338,39~G1u40,41—Lys

<220>
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151015 GluVal Val Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro
Ser 20 25 30 Lys Asn Asn 35 <210> 152 <211> 36 <212> PRT <213>
Artificial <220> <223>

wOHIRReiarASp3-Vall8-oxm(ex15-23)(ex27-33)-Lys33-ASu34:R560y/6B055

<221>
<222>
<223>

<400>

1

stop <220> <221> MOD_RES <222> (1)..(1) <223> D-His <400> 152
xaa ser Asp Gly Thr Phe 'Ii%%ﬁarséég_y{_ggﬂ_ys TyrLeu Glu Glu 1510
oo GlesVal Val Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20
2330 (Eys Asn Asn Lys 35 <210> 153 <211> 42 <212> PRT <213>
RitifiGial <220> <223>
DEfisl-Ser2-ASp3-vall8-oxm(ex15-23)(ex27-33)-Lys33-Ala38,39-G1u40,

xaa seftETwe4e Eggoﬁxé?igﬂ-%é\ﬂ%pﬂl‘%s se223% (1}:(1)etﬂ%§8>GD:His <400>

153

Glu Ala val Arg Leu Phe ITe GIn ggp Leu Lys Asn Gly ggy Pro ser
20

Lys Asn Asn Ile Ala Ala Ala Glu Giu Lys
35 40

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
222>
<223>

<400>

134
42

PRT_ L.
artificial

DHis1-Ser2-Glul~vall8-oxm(ex15-23) (ex27-33)-Lys33-Ala38,39-G1u40,
411 ys42

MOD_RES
(13, (D
D~H1s

134

Xaa ser Glu Gly ghr phe Thr Ser Asp Igr Sser Lys Tyr Leu géu Glu
1 .

clu val val égg Leu Phe Ile G1n ggp Leu Lys Ash Gly ggy Pro ser

Lys Asn Asn Ile Ala Ala Ala Glu Glu Lys
35 40

<210>
<211>
<212>
<213

<220>
<223>

<220>
<221>
<222>
<223>

<400>

135

42

PRT
Artificial

pHisl-Ser2-Asp3-GInlé,vall8-oxm(ex15-23) (ex27-33)-Lys33-Ala38,39-
Gludl,41-Lys42

MOB_RES
@, .M
D~H15

135

Xaa Sser Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gln
1 5 10 15
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Xaa Ser Asp Gly Thr Phe Thr Ser Asp T1lyyr Ser Lys Tyr LeU Glu Glu Glu
Val Val Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30
Lys Asn Asn lle Ala Ala Ala Glu Glu lvs 54/66 WO 2006/134340
WP AMBB2006/002155 11660 seq List.ST25 35 40 <210> FRFAGBRAGS/AG 1SS
<212> PRT <213> Artificial <220> <223>
DHisl-Ser2-ASp3-G1n16-Leydgmoxay axke-234ex27-33)-Lys33-Lys38
Glu Vad220>A220euMOD IRES| < 2285-£1) L{l9) AsP28RDsHisPral(@s 154 Xaa
Ser Asf’Gly Thr Phe Thr SefASP Tyr Ser Lys TyrPeu Glu Gln 15 10 15
Glu Ala Leu Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro ser 20 25
Lys ASBOATTYS Wesh Rsh e M )4 §54 42%0> 155 <211> 38 <212> PRT <213>
Artificial <220> <223>
<10 isl-Ser2-ASp3-Alal6-Leul8-oxm(exIS-23)(ex27-33)-Lys33-Lys38
211> <@20> <221> MOD_RES <222> (1)..(1) <223> D-His

<212> PRT
<213> Artificial

<220>
<223> DHisl-ATaz-Asp3-oxm(ex15-23)(ex27-33)~Lys33-ATa38,39-G1u40,41-Lys
42

<220>

<221> - MOD_RES
<222 (..
<223> D-His
<400> 136

Xaa Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu GIu Glu

1 5 10 15

Glu ATa val ggg Leu Phe Itle Glin ggp Leu Lys Asn Gly Ggy Pro ser
3

Lys Asn Asn Iie Ala Ala Ala Glu GTu Lys
35 490

<210= 137

<211> 42

<212> PRT

<2i3> Artificial

<220>
<223> DHisl-Ala2-oxm(ex15~23) (ex27-33)-A1a38,39-Lys40,41-Lys42

<220>

<221> MOD_RES
<222> (1..(L
<223> D-His
<400> 137

Xaa Ala G1n Gly Thr phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15
Glu Ala val Arg Leu pPhe Ile G1n Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Ser Asn Asn Ile Ala Ala Ala Lys Lys Lys
35 40

<210> 138
<211> 45
<212> PRT
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<400> 155 Xaa ser Asp Gly Thr Phe Thr ser Asp 10yr Ser Lys Tyr Leu
Glu Glu Glu Ala Leu Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro ser
20 25 30 Lys Asn Asn lle Ala Lys 35 <210> 156 <211> 38 <212> PRT

woddam fgtificial <220> <223> PCT/GB2006/002155

<213>

<220>
<223>

<400>

DHisl-Ala2-Glu3-Leul8-oxm(exI5-24)(ex27-33)-Lys33-Lys38 55/66 WO
2006/134340 PCT/GB200 155 1166 List.5T25 <220> <221>
MQP:RES <222> (1)..(1)9%53%5-&3 %f§> 156 Xaa Ser Glu Gly Thr
Phe Thr ser Asp Tyr Ser Lys Tyr LeU Glu Giu 151015 Glu Lou Val Arg
L84 Rhe He, Gl TIR L et L S AR E: SlyeRs0 S0y 2R358380 Lys Asn Asn
lle Ala Lys 28 '<210>'157 <211> 38 <212> PRT <213> Artificial <220>
4383> DHisi-Ala2-ASp3-Leul8-oxm(exI5-24)(ex27-33)-Lys33-Lys38

Met ASKZZO>A§|225ZL/B M@;DﬂREﬁK@Bﬂ?}i)mt) phe Thr ser ggp Tyr
1

ser Lys Tyr Leu Glu Glu Glu Ala g§1 Arg Leu Phe Ile gén Trp Leu
' 20

Lys Asn Gly Gly Pro Ser Lys Asn Asn Ile Ala Ala Ala
35 40

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222
<223>

<400

45

139

45

PRT )
Artificial

Met,Asn,Glu,Asp,Lys,Arg-DHisl-Ala2-oxm(ex15-23) (ex27-33)-ATa38, 39
MOD_RES

(7)..(D
D-H1s

139

Met Asn Glu Asp Eys Arg Xaa Ala Gln ggy Thr Phe Thr Ser igp Tyr
1

ser Lys Tyr Leu Glu Glu Glu Ala g§? Arg Leu Phe Ile ggn Trp Leu
20

Lys Asn Gly Gly Pro Ser Lys Asn Asn Ile Ala Ala Ala
35 4G 45

<210>
<211>
<212>
<213

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

140

42

PRT
Artiticial

DHisl-AlaZ-oxm{ex15-23) (ex27-33)-AT1a38,39-Lys40,41-Lys42-M.Alb

MOD_RES

(..
D-His

MOD_RES
(423 ..(42)

Mouse Albumin

140
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<223> D-His <400> 157 Xaa Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser
Lys Tyr LeU Glu GIU 151015 Glu Leu val Arg Leu Phe lle Glu Trp Leu
Lys Asn Gly Gly Pro Ser 20 25 30 Lys Asn Asn lle Ala Lys 35 <210> 158
woakdeni#845212> PRT <213> Artificial <220> <223> PCT/GB2006/002155

DHisi-Ala2-ASp3-Leul8-oxm(exI5-24)(ex27-33)-Lys33-Asp35-Lys38
<220> <221> MOD_RES <222> %geg <223> D-His <400> 158 Xaa

raa 21 ABASPCITHHENGT eSS SR T e ey Gy kB UCGIUGBIU 15 10 15

1 Glu Leu Val Arg Leu Phe lle GIuIDrp Leu Lvs Asn Gly Gly Pro ser 56/66
WO 2006/134340 PC /GB2006/002155 11660 Seq List.5T25 20 25 30

Glu AldyaAsrAspdlewdaliyS:3b ®w210eulb8s @11@13851@/21320’ PRT <213>
ArtificiaP <220> <223>

DHisl-Ala2-Asp3-1le18-Lys20-Tyr2l-oxm(ex15-23)(ex27-33)-Lys33- Lys38
ser Ash ggn 1le ATa ala Ala k%s Lys Lys

<210> 141

<211> 38

<212> PRT

<213> artificial

<220

<273> DHisl-Serz-Asp3-Alal8-oxm(ex15-23)(ex27~33)Lys33-Lys38

<220

<221> MOD_RES
<222> (1):.Cl)
<223> D-His
<400> 141

Xaa Ser Asp Gly Thr phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu

1 5 10 15

Glu Ala val Arg Leu Phe Ile GIn Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Lys Asn égn Ite Afa Lys

<210> 142

<Z211l> 38

<212> PRT

<213> Artificial

<220>

<223> DHisl-SerZ2-Asp3-Leul8-oxm(ex15-23) (ex27-33)Lys33-Lys38

<220>

<221> MOD_RES
<222 (1>..(1)
<223> D-His
<400> 142

Xaa Ser Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu

1 5 10 i5

Glu Leu val Arg Leu Phe Ile GIn Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Lys Asn ?én ITe Ala Lys
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<220> <221> MOD_RES <222> (1)..(1) <223> D-His <400> 159 xaa
Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu G1u 1510 15
Glu lle Val Lys Tyr Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30
whbysohsnAsn lle Ala LyS 35 <210> 160 <211> 38 <212> BRIiGsZ2&3m02155
Artificial <220> <223> DHisl-
Ser2-Asp3-vall8-oxm(exI5-23)(ex27-33)-Lys33-Lys38-Octanoyl <220>
<10> 231> MOD_RES <222> Hf?é?l)seé‘zbéitrf‘-ﬁé <220> <221> LIPID
<211> <¥B2> (38)..(38) <223> octanoyl <400> 160 xaa Ser Asp Gly Thr Phe
<212> TR Ser.Asp Tyr Ser Lys Tyr Leu Glu Glu 1510 15 Glu Val Val Arg Leu

213
e Phe lle Gin Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Lys Asn Asn lle

553 Al s TI8 WRANNSAI BEIIG8308/002458:41600 seq

<220>

<221> MOD_RES
<222> (..
<223> D-His

<400> 143

23]

-
cL

Gly Thr rhe Thr ser Asp Tyr Ser Lys Tyr Leu Glu Glu
5

15

Glu Ile val arg Leu Phe Ile GIn Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Lys Asn Agn Ite Ala Lys
3

<210> 144

<211> 38

<212» PRT

<213> Artificial

<220

<223> DHisl-Ser2-Asp3-vallg-Alald-oxm(ex15-23) (ex27-33)Lys33~Lys38

<220>

<221> MOD_RES
<222> (1)..(L)
<223> D-His
<400> 144

Xaa Ser Asp Gly Thr pPhe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu

1 5 10 15

Glu val Ala Arg Leu Phe ITe GIn Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Lys Asn %gn Ile Ala Lys

<210> 145

<211> 10

<212> PRT

<213> Latrodectus tredecimguttatus
<400> 145

Arg Ile Glu Ile val Lys Tyr Phe Ile Gly
1 5 10

<210> 146
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<210> 161 <211> 38 <212> PRT <213> Artificial <220> <223> DHisi-
Ser2-ASp3-Vall8-oxm(exI5-23)(ex27-33)-Lys33-Lys38-Lauroyl <220>
<221>MOD_RES <222> (1)..(1) <223> D-His <220> <221> LIPID

wE33den 85 - (38) <223> Lauroyl <400> 161 Xaa Ser Asp GlyrIdsfohadiiks
Ser ASP Tyr Ser Lys Tyr Lou Glu Glu 1 S 10 15 Glu Val Val Arg Leu Phe

lle GIn Trp Leu Lys Asn Gl Pro Ser 20 25 30 Lys Asn Asn lle Ala Lys
<11 35 <210> 162 <211> 38 SBRT iﬁﬁgirtiﬁcim <220> <223>
<212> DARIS1 Ser2-Asp3-Vall8-oxm(ex|5-23)(ex27-33)-Lys33-Lys38-Palmitoyl
<213> AP533isH8l s MOD RES <222> (1)..(1) <223> D-HiS <220> <221>

<220> LIPID <222> 538%..838)
<223> val23-oxm(exi5-24

<400> 146
His ser GIn Gly Thr pPhe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 i35

Glu Ala val Arg Leu Phe val Glu Trp Leu Met Asn Thr Lys Arg Asn
20 25 30
Arg Asn égn Ile Ala

<210> 147

<211> 37

<212> PRT

<213> artificial

<220>
<223> Arg27-oxm{(ex27-33)

<d400> 147
His Ser GIn Gly Thr Phe Thr Ser Asp Tyr SeF.LyS Tyr Leu Asp Ser
1 5 10 15

Arg Arg Ala G1n Asp phe val G1n Trp Leu Arg Asn Gly Gly Pro Ser
20 25 . 30
Ser Asn Asn Ile Ala

<210> 148

<211> 37

<212> PRT

<213> Artificial

<220
<223> Thr29-oxm{ex27-33)

<400> 148

His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser
1 5 10 15

Arg Arg Ala ggn Asp Phe val Gin ;gp Leu Lys Ash Thr ggy Pro Ser

Ser Asn %gn I'le Ala

<210> 149
<211l> 39
<Z212> PRT
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<223> Palmitoyl <400> 162 Xaa Ser Asp Gly Thr Phe Thr Ser Asp Tyr
Ser Lys Tyr Leu Glu Glu 151015 Glu Val Val Arg Leu Phe lle GIn Trp
Leu Lys Asn Gly Gly Pro Ser 20 25 30 Lys Asn Asn lle Ala Lys 35 58/66

w402 984434340 PCT/GB2006/002155 11660 seq List. STt edibv 465355
<211> 38 <212> PRT <213> Artificial <220> <223> DHisl-

ser2-ASp3-vall8-oxm(ex|5-23)(ex27-33)- 3-Lys38-PEG <220>
%e X3
<13s SeeimMOP_RES <222> 10y e2b58 s <2205 <221 MOD_RES
220 <.222> (3R) " (38) <223> PEG <400> 163 Xaa Ser Asp Gly Thr Phe Thr
>
5232 6% ASRIlY SRILYSEY! et Skt 53 %35:651u Val Val Arg Leu Phe
lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Lys Asn Asn lle Ala Lys

<20s 39 <210>164 <211>38 <212>PRT

<221> MOD_RES
<222> (1)..(D
<223> D-His

<400> 149

Xaa Gly Glu Gly Thr Phe Thr Ser Asp Igr Ser Lys Tyr Leu ggu Glu
1 5

Glu Ala val Arg teu Phe Ile GlIn Egp Leu Lys Asn Gly géy Pro ser
20

ser Asn gsn ITe Ala Ala Ala
5

<210> 150

<211> 37

<212> PRT

<213> Artificial

<220>
<223> DHisl~Ser2-Asp3-vall8-oxm(ex15-23) (ex27-33)-Lys33

<220>

<221> MOD_RES
<222> (1)..(L)
<223> D-His

<400> 150
Xaa ser Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15

Glu val val Arg Leu pPhe Ile Gin Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Lys Asn ggn ITe Ala

<210> 151

<211> 35

<212> PRT

<213> Artificial

<220>
<223> DHisl-Serz2-Asp3-vall8-oxm(ex15-23) (ex27-33}-Lys33~Asn34,35-5top

<220>

<221> MOD_RES
<222> (1)..(L
<223> D-His

<400> 151
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<213> Artificial <220> <223>
DHisl-Ser2-ASp3-llelS-Lys20,Tyr21-oxm(ex|5-23)(ex27-33)-Lys33-Lys 38
<220> <221> MOD_RES <222> (1)..(1) <223> D-His <400> 164 Xaa
whlanispsaly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu @&r/dsaib6rdbdiss

Glu lle Val Lyys Tyr Phe lle GIn rp Leu Lys Asn Gly Gly Pro Ser 25 Lys
Asn Asn lle Ala Lys 35 <210>.16 <22[11>C%39 <212> PRT <213>
Artificial <220> 59/66 WO ;88%2)1%1% 0 PCT/BB2006/002155 u; 11660

Xaa SeSSFhiSIBTHE LHRIThD-His|-ABUTRERRNAYELT)226% a%m@ #MOD_RES
<222> (1)..?1) <223> D-His <400> 165 xaa Gly Glu Gjry Thr Phe Thr ser
Asp Leu Ser LyS GInMet Glu Glu 15 1015 GIU Leu Val Arg Leu Phe lle

Gl VagVpr B elft B Rsh! &1§ 11y Brd Sbr-3d 28736 46§ %1 Ra’Plo Pro Pro
Ser 35

Lys Asn Ash
35

<210> 152
<211> 36

<212> PRT
<213> artificial

R

<223> DHisl-ser2-Asp3-vall8-oxm(ex15-23) (ex27-33)-Lys33-asn34,35-Lys36-
Stop

<221> MOD_RES
<222> (.. CL
<223> D-His
<400> 152

Xaa Ser Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr tey Glu Glu
1 5 10 15
Glu val val Arg Leu pPhe Ile GIn Trp Leu Lys Asn Gly Gly Pro ser
20 25 30
Lys Asn Asn Lys
35

<210> 153

<211> 42

<212> PRT

<213> Artificial

<220>

<223> 2;1sl-ing—Asp3~Va118-oxm(ex15w23)(ex27—33}—Ly533—A1a38,39—GTu40,
-Lys

<220

<221> MOD_RES
<222> (1)..(L
<223> D-His
<400> 153

Xaa Ser Asp Gly Thr phe Thr sSer Asp Tyr Ser Lys Tyr Leu Glu Glu

1 5 10 15

Glu val val gsg Leu Phe Ile GIn ggp Leu Lys Asn Gly Gly Pro Ser
30

Lys Asn Asn Ile Ala Ala Ala Glu Glu fvs
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<210> 166 <211> 37 <212> PRT <213> Artificial <220> <223>
D-Hisl-Ser2-GIn16, Leul8-OXM(ex15-23)(ex27-33)A1la37-NH2 <220>
<221> MOD_RES <222> (1)..(1) <223> D-His <220> <221> MOD_RES
w3d@n &4 -(37) <223> C-terminal amino group <400> 166 amaidalitiss

Gly Thr Phe Thr ser Asp Tyr Ser Lys Tyr Leu Glu GIn 1510 15 Glu Leu
Val Arg Leu Phe lle GIn Tr%%fj;ﬂ Iayis Asn Gé %y Pro Ser 20 25 30 Ser
Asit Asn lle Ala 35 <21Qz 9=57°2212> PRT <213> Atificial
<220> <223> D-Hisl-Ala2-GIn16,

<210> LeH8-OXM(ex15-23)(ex27-33)Ala37-NH2 <220> <221> MOD_RES

<211> <P2> (1)..(1) <223> D-His 60/66 WO 2006/134340

2l PRIIGR2006/002155 11660 Seq List.ST25 <220>

<220>
<223> pHisl-Ser2-Asp3-GInl6-Leul8-oxm(ex15-23) (ex27-33)-Lys33-Lys38

<220>

<221> MOD_RES
<222> {(1)..(L
<223> D-His

<400> 154
Xaa Ser Asp Gly ghr Phe Thr sSer Asp Igr ser Lys Tyr Leu g;u Gln
1

Glu Ala Leu Arg Leu Phe ITe GIn Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Lys Asnh ggn Ile Ala Lys

<210> 155

<211l> 38

<212> PRT

<213> Artificial

<220>
<223> DHisl-3er2-Asp3-Alalé-Leul8-oxm{exi5-23)(ex27-33)~Lys33-Lys38

<220>

«<221> MOD_RES
<222 (1)..(L
<223> D-His

<400> 155
iaa Ser Asp Gly ghr Phe Thr Ser Asp {5r Ser Lys Tyr Leu Glu Glu
15

Glu Ala Ley Arg Leu Phe ITe GIn Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
Lys Asn ggn Ile Ala Lys

<210> 156

<211> 38

<212> PRT

<213> Artvificial

<220>
<223> DHisl-Ala2-Glu3-Leul8-oxm(ex15-24) (ex27-33)~Lys33-Lys38



<221> MOD_RES <222> (37)..(37) <223> C-terminal amino group
<400> 167 xaa Ala GIn Gly Thr Phe Thr Ser ASP Tyr Ser Lys Tyr Leu Glu
GIn 151015 Glu Leu Val Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly

wBrag52025 30 Ser Asn Asn lle Ala 35 <210> 168 <21l 3@:usadddm21ss

<220>
<221>
<222>
<223>

<400>

PRT <213> Atrtificial <220> <223> D-His1-Ala2-Ginl6,
LeuIS-oxM(exl5-23)(ex27-_§§gl32¥s§§dl\LH§t. > <221> MOD_RES
<222>(1)..(1) <223> D-his <220> L3215 RES <222> (38)..(38)
3BEC-terminal amino <400> 168 Xaa Ala GIn Gly Thr Phe Thr Ser Asp
?ﬁi%? ys Tyr Leu Glu GIn 1510 15 Glu Leu Val Arg Leu Phe lle Gin
Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Ser Asn Asn lle Ala Lys 35
Po> 169 <211> 38 <212> PRT <213> Artificial

Xaa ser Glu Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15

Glu Leu val ggg Leu Phe Ite Glu ggp Lew Lys Asn Gly ggy Pro Sser

Lys Asn Asn Ile Ala Lys

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

157

38

PRT .
artificial

pHisl-ATaz-Asp3-teul8-oxm{ex15-24) (ex27-33)-Lys33-Lys38

MOD_RES
(D,. D
D=H1s

157

iaa Ala Asp Gly ghr Phe Thr Ser Asp ;gr ser Lys Tyr Leu ggu Glu

Glu Leu val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser

20 25 30

Lys Asn ggn Iie Ala Lys

<Z210>
<211>
<212>
<213>

<220>
<223

<220>
<221>
<222
<223>

<400>

158
38
PRT |
Artificial

DHis1l-Ala2-Asp3-Leul8-oxm(ex15-24) (ex27-33)-Lys33-Asp35~Lys38

MOD_RES

D, . D
D-~H1s

158

Xaa Ala asp ¢ly Thr phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15

Glu Leu val Arg Leu Phe Ile Glu Trp Leu Lvs Asn Gly G@ly Pro Ser
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<220> <223> D-Hisl-Ala2-GIn16,
Leul8-OXM(exI5-23)(ex27-33)Lys38-Lauroyl <220> <221> MOD_RES
<222> (1)..(1) <223> D-His <220> 61/66 WO 2006/134340

wBGhiaR3906/002155 11660 Seq List.ST25 <221> MOD_ REe$cs28dmo215s
(38)..(38) <223> Lauroyl <400> 169 xaa Ala GIn Gly Thr Phe Thr ser Asp

Tyr Ser Lys Tyr Leu Glu GlIn 01 GBI Val Arg Leu Phe lle Gin
Trp Leyglys Asn Gly Gly Prlolzéseér %%ng@ 'L%TegrEAsgloAsn lle Ala Lys 35
<210> 170 <211> 38 <212> PRT <213> Artificial <220> <223>

Lys ash-klisl-Akag1Aspislle1S-OXM(exI5-23)(ex27-33)-Lys33-Lys38 <220>
<2Z1> MOD_RES <222> (1)..(1) <223> D-His <400> 170 Xaa Ala Asp
Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu 1510 15 Glu lle

<%ﬂ> Va§Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30
<211> 38

<212> PRT

<213> artificial

<220>

<223> DHi§%~A1aZﬂAsp3—x1elS—Lys20~Tyr21~oxm(ex15~23)(exZ?—BB)—Lys33~
Lys

<220

<Z221> MOD_RES
222> (1)..(L
<223> D-Hi1s
<400> 159

Xaa Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu

i 5 10 15

Glu Ile val Lys Tyr Phe Ile GIn Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

LYys Ash %gn Ile Ala Lys

<230> 160

<211> 38

<212> PRT

<213> Artificial

«220>
<223> DHisl- Ser2-Asp3-vall8-oxm(ex15-23) {ex27-33)-Lys33-Lys38~0ctanoyl

<220>

<221> MOD_RES
<222> (1)..(D
<223> D-His

<220>

<221> LIPID
<222> (38)..(38)
<223> O0ctanoy]
<400> 160

Xaa Ser Asp Gly Thr pPhe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu GTu

1 5 10 15

Glu val val Arg teu pPhe Ile Gin Trp Leu Lys Asn Gly Gly Pro Ser
20 25 20

LYyS Asn égn Ile Ala Lys
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Lys Asn Asn lle Ala Lys 35 <210> 171 <211> 38 <212> PRT <213>
Artificial <220> <223>
D-Hisl-Ala2-Asp3-GInl6-llel8-Lys20-Tyr2l-oxM(exI5-23)(ex27-33)-Ly

w63B0k5380<220> <221> MOD_RES <222> (1)..(1) <223»@dimisd@arss

<210
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<Z222>
<223>

<220>
<2317

<222>
<223>

<400>

171 xaa Ala ASP Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu GIn 1
510 15 Glu lle vVal Lys Tyéﬁlgs e G'qu'[cr_%{.gy Lvs Asn Gly Gly Pro Ser
62/66 WO 2006/134340 P T/GBZOGO6/002155 11660 Seq List.ST25 20

BO LYS Asn Asn lle Ala Lys 35 <210> 172 <211> 38 <212> PRT

43> Artificial <220> <223>
BHistiAia2-ASp3-llelS-Lys20-Tyr2l-Val23-OXM(exI5-23)(ex27-33)-Ly
$33-Lys38 <220> <221> MOD_RES <222> (1)..(1) <223> D-His <400>
T si- ser2-Asp3-vall8-oxm(ex15-23) (ex27-33)-Lys33-Lys38-Lauroyl

MOP_RES
(1. (D
D-H1s

LIPTID

(38)..(38)

Lauroyl

161

Xaa ser Asp Gly ghr pPhe Thr ser Asp {gr Ser Lys Tyr Leu Egu Glu
1

¢lu val val Arg Leu Phe Ile Gln ggp Leu Lys Asn Gly ggy Pro Ser
20

LYs Ash %gn ITe Ala Lys

<210>
<211~
<212>
<Z213>

<220>
<223>

<220>
<221>
<222>
<223>

<220
<221>
<222>
<223>

<400>

162

38

PRT_ o
Artificial

DHisl-
SerZ2-Asp3-vall8-oxm(ex15-23) (ex27-33)-Lys33-Lys38-Palmitoy]

MOD_RES
(0, .M
B-H1s

LIPID
(38)..(38)
ralmitoyi

162

iaa ser Asp Gly ghr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu GTu
10

15

Giu val val ggg Leu Phe Ile GIn ggp lLeu Lys Asn Gly g%y Pro Ser

Lys Asn ggn Ile Ala Lys
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xaa Ala Asp Gly Thr Phe Thr ser Asp Tyr ser Lys Tyr Leu Glu Glu 15 10
15 Glu lle Val Lys Tyr Phe Val GIn Trp Leu Lys Asn Gly Gly Pro ser 20 25
30 Lys Asn Asn lle Ala Lys 35 <210> 173 <211> 38 <212> PRT <213>
whriifigiedssar0> <223> PCT/GB2006/002155

D-Hisl-Ala2-ASp3-Argls-llel6-ile18-Lys20-Tyr2l-oxM(ex15-23)(ex27- .
33)-Lys33-Lys38 <220> <2ﬁ%€0|\/ggg) RESF222> (2)..(2) <223> D-His

<210> <400> 173 Xaa Ala Asp Gly Thr Phe Thr ser Asp Tyr Ser Lys Tyr Leu Arg

:%31-%; Ilgg 510 15 Glu lle Val Lys Tyr Phe lle GIn Trp Leu Lys Asn Gly Gly Pro

<213> SRF2r25i80 Lys Asn Asn lle Ala LyS 35 <210> 174 <211> 38 <212>

e PRT 63166 WO 2006/134340 PCT/GB2006/002155 11660 Seq

<223> L1232 631 RspAUHG - 554 @715 228X ex27-33) - Lys33-Lys 38-PEG
D-Hisl-Ala2-ASp3-Lys15-lle16-11e18-Lys20-Tyr21-OXM(ex15-23)(ex27-

220> 33)-Lys33-Lys38 <220>

<221> MOD_RES

<222> {(1)..(1)

<223> D-His

<220>

<221> MOD_RES

«222> (3B)..(38)

<223> PEG

<400> 163

Xaa Ser Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu

1 5 10 15

Glu val val Arg Leu Phe Ile Gln Trp Leu Lys asn Gly Gly Pro Ser
20 25 30

Lys Asn ggn Ile Ala Lys

<210> 164

<211> 38

<212> PRT

<213> Artificial

<220>
<223> ggisl~Ser2~Asp3—I?e18-Ly520,Tyr21~oxm(ex15~23}(ex27~33)mLy533~Lys

<220>

<221> MOD_RES
<222> (1)..(L
<223> D-His
<4Q0> 164

Xaa Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr lLeu Glu Glu

1 5 10 15

Glu Ile val Lys Tyr Phe Ile G1In Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Lys Asn égn ITe Ala Lys

<210> 165

<211> 39

<212> PRT

<213> aArtificial

<220>
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<221> MOD_RES <222> (1)..(1) <223> D-His <400> 174 xaa Ala Asp
Gly Thr Phe Thr Ser Asp Tyr ser Lys Tyr Leu Lys lle 10 15 Glu lle Val
Lys Tyr Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Lys Asn
whamlasddaLys 35 <210> 175 <211> 38 <212> PRT <21BctAcsliciako21ss
<220> <223> e
D-HisI-AIa2-ASp3-Leu18-q(>i anzgqgec@%z?s:%)LysSB-Ly538 <220>
<223> FRIAMERgRESdFA22> (1)..(1) <223> D-His <400> 175 Xaa Ala Asp
Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu 1510 15 Glu Leu
<220- Val Arg Leu Phe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Lys
<221> MBR.AEBR lle Ala Lys 35 <210> 176 <211> 38 <212> PRT <213>
222> Alaaitt<o20> <223>
D-Hisl-Ala2-ASp3-Leul8-oxM(exi5-23)(ex27-33)Lys33-Lys38-OCtanoyl
<400> 15505 <221> MOD_RES
§aa Gly Glu Gly Ehr pPhe Thr Ser Asp igu Ssar Lys Gin Met ggu Glu

Glu Leu val Arg Leu Phe Ile Glu Trp teu Lys Asn Gly Gly Pro ser
20 25 30
ser Gly Ala pro Pro Pro Ser
35

<210> 166

<211l> 37

<212> PRT

<213> Artificial

<220>
<223> D-Hisl-Ser?2-GInl6, LeulB8-0xM{ex15-23)(ex27-33)ATa37-NH2

<220>

<221> MOD_RES
<Z222> (..
<223> D-His

<220

<221> MOD_RES

<222> (37)..(37)

<223> C-terminal amino group

<400> 166
Xaa ser Gin Gly Thr Phe Thr Ser Asp Igr Ser Lys Tyr Leu ggu Gln
1 5

Gilu Leu val Arg teu Phe Ile GIn Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30
sar Asn Asn Ile Ala

<210> 167

<211l> 37

«212» PRT

<213> Artificial

<220>
<223> D~Hisl-Ala2-¢1nls, LeulB8-oxm{exi5-23)(ex27-33)ATa37-NH2

<220>

<Z221> MOD_RES
<222> (..
<223> D-His
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<222> (1)..(1) <223> D-His 64/66 WO 2006/134340

PCT/GB2006/002155 11660 seq LiSt.ST25 <220> <221> LIPID <222>

(38)..(38) <223> octanoyl <400> 176 Xaa Ala Asp Gly Thr Phe Thr Ser

wAspodNsSar Lys Tyr Len Glu Gin 1510 15 Gin Len Val ArrlretBBhedie1ss

GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Lys Asn Asn lle Ala Lys 35

<210> 177 <211> 38 <212p:BRI.52432 Atificial <220> <223>

D-Hisi-Ala2-ASp3-Leul8-oxM(ex|5-23)(ex27-33)Lys33-Lys38-Lauroyl
220> <220= 221> MOD_RES <222> (1)..(1) <223> D-His <220> <221>
<222> LIBID. 322> (38)..(38) <223> Lauroyl <400> 177 Xaa Ala Asp Gly Thr
<223> pPhEerY 88l AZPTPYESEP Lys Tyr LeU Gin Glu 1510 15 Glu Leu Val Arg
<400> LegarPhe lle GIn Trp Len Lys Asn Gly Gly Pro ser 20 25 30

Xaa Ala Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Gln

1 5 10 15

Glu Leu val Arg Leu Phe Ile Gin Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Asn Ash Iie Ala

<210> 168

<211> 38

<Z212> PRT

<213> ArtifFicial

<220>
<223> D-Hisl-Ala2-Ginls, Leul8-0xm{ex15-23)(ex27-33)Lys3B-NH2

<220>

«221> MOD_RES
<222> (1)..(L)
<223> D-his

<220

<221> MOD_RES

<222> (38)..(38)

<223> C-terminal amino

<400> 168
Xaa Ala GIn Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu G1In
L 5 10 15

Glu Leu val %gg Leu Phe Ile Gln Egp Leu Lys Asn Gly Gly Pro ser
30

Ser Ash Asn Ile Ala Lys

<210> 169

<211l> 38

<212> PRT

<213> Artificial

<220
<223> D-Hisl-Ala2-GInl6, Leul8-0xM(ex15-23)(ex27-33)Lys38~Lauroy]

<220>

<221> MOD_RES
<222> (L)..(D
<223> D-~His

<220>
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<221>
<222>

<400>

Lys Asn Asn lle Ala Lys 35 <210> 178 <211> 38 <212> PRT <213>

Artificial <220> <223>

D-Hisl-Ala2-ASp3-LeuiB-OXM(ex15-23)(ex27-33)Lys33-Lys38-Palmitoyl
we2B@75321> MOD_RES <222> (1)..(1) <223> D-His <2Z2X422806/002155
LIPID 65/66 WO 2006/134340 PCT/GB2006/002155 11660 seq

List.ST25 <222> (38)..(38)1 fgd3zfalmitoyr 400> 178 xaa Ala Asp Gly
TMumPkes Thr ser Asp Tyr ser Lys Tyr Leu Glu Glu 1510 15 Glu Leu Val

169

5335 Af_fﬁ?,g PHe lle GIn Trp Leu Lys Asn Gly Gly Pro Ser 20 25 30 Lys Asn

Asn lle Ala Lys 35 66/66

Xaa Ala GIn Gly Thr Phe Thr Ser Asp E%P Ser Lys Tyr Leu ggu Gin
1 5

Glu Leu val Arg Leu Phe ITe Gln ggp Leu Lys Asn Gly ggy Pro ser
20

ser Asn Asn Ile Ala Lys
35

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400

170

38

PRT
Artificial

D-Hisl-Ala2~Asp3-ITel8-oxm(ex15-23) (ex27-33)~Lys33-Lys38

MOD_RES
(D), . (1
B-H15s

170

xaa Ala Asp Gly Thr Phe Thr ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15

Glu ITe val Arg Leu pPhe Ile Gln ggp Leu Lys Asn Gly géy Pro ser
20

i.ys Asn Asn Ile ala iys

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400

35

171

38

PRT
Artificial

D-Hisl-ATla2-Asp3-G1nl6-I1el8-LysZ20-Tyr21-0xXM(ex15-23) (ex27~33)~Ly

$33-Lys38

MOD_RES
W, .M
D-His

171

xXaa Ala Asp Gly Thr Phe Thr ser Asp Tyr Ser Lys Tyr bteu Glu Gin
i 5 10 15

Glu Ile val Lys Tyt Phe Ile GIn Trp Leu Lvs Asn Gly Gly Pro Ser
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WG 2006/134340 PCT/GB2006/002135

11660 seq List.ST25
20 25

LYysS Asnh ggn Ite Ala Lys

<210>
<211l>
<212>
<213»

<220>
<223%>

<220>
<221>
<222>
<223>

<400>

172

38

PRT
Artificial

D—Hisl~A1a2—Asp3wI1elS—LysZO—Tyr21~VaT23~0XM(ex15n23}(ex27~33)—Ly
533-1ys38

MOD_RES
1, . (1)
D~H1S

172

Xxaa Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu G'lu
i 5 10 15

Glu 1le val Lgs Tyr Phe val Gln ;gp Leu Lys Asn Gly ggy Pro ser
2

Lys Asn ggn tle Ala Lys

<210
<zZ1ll>
<212>
<213>

<220>
<223>

<220
<221>
<222>
<223>

<400>

173

38

PRT
Artificial

p-Hisl-Ala2-Asp3-Argl5-Ilel6-ITel8-Lys20-Tyr21-0XM(ex15-23) (ex27~
33)-Lys33-Lys38

MOD_RES
(1), M
D-His

173

iaa Ala Asp Giy Ehr Phe Thr Ser Asp {gr Ser Lys Tyr Leu Qgg Ile

cTu Ile val %gs Tyr Phe Ile Gln ggp Leu Lys Asn Gly Gly Pro Ser
30

Lys Asn %gn ile Ala Lys

<210>
<211>
<212>

174
38
FRT
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<213

<220>
<223>

<220>
<221>
<222>
<223>

<400

L

Artificial

PCT/GB2006/002155

11660 Seq List.ST25

D-Hisl~A1aZ-Asp3—LyslS~I1elG~ITelS—LysZO—Tyr21~0XM(ex15w23)(ex27-

33)-Lys33-Lys38

MOD_RES
;.0
D-H15

174

Xaa Ala Asp Gly Ehr phe Thr Ser Asp g%r ser Lys Tyr Leu kgs Ite

Glu I1e val Lys Tyr Phe Ile Gln Trp teu Lys Asn Gly Gly Pro Ser
20 25 30

Lys Asn %ﬁn Ile Ala Lys

<210>
<211~
<212>
<213>

<220
<223>

<220>
<221>
<222
<223>

<400>

175

38

PRT .
artificial

p-Hisl-AlaZ-Asp3-Leul8-0xmM{ex15-23) (ex27-33)Lys33~Lys38

MCOD_RES
.. (1
D-H18

175

Xaa Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1 5 10 15

Glu Leu val ggg Leu Phe Ile Gln ;gp Leu Lys Ash Gly Gly Pre Sser
30

Lys Asn ggn Ile Ala Lys

<210>
<211>
<212>
<213>

<220>
<223

<220>
«<221>
222>
<223>

i76

38

PRT
Artiticial

D-Hisl-AlaZ-Asp3-Leul8-0xM(ex15~23) (ex27-33)Lys33-Lys38-0ctanoy]

MOD_RES
.. (1)
D~H1s
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<220
221>
<222>
<223>

<400>

11660 Seq List.ST25

I.IPID
(38)..(38)
octanoy’

176

xaa Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Glu Glu
1. 5 10 15

Glu Leu val Arg Leu Phe Tle GIn Trp Leu Lys Asn Gly Gly Pro ser
' 20 25 30

Lys Asn Agn Iie Ala Lys
35

<210>
<Z21l>
<212>
<713

<220>
<223>

<220>
<221>
<222>
<223>

<220
<221>
<222>
<223>

<400>

i77

38

PRT
arvificial

DnHi51—A1a2uA5p3—Leu18~OXMCex15—23)(ex27—33)Ly533~Lys38~Lauroy1

MOD_RES
(D’ . W
D-H1s

LIPID
(38)..(38)
Lauroyl

177

xaa Ala Asp Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Giu Glu
1 5 10 15

Glu Leu val ggg Leu pPhe 1le Gln ggp Ley Lys Ash Gly ggy Pra ser

Lys Asn %gn ITe Ala Lys

<210>
<211>
<212>
<213>

<220>
<223>

<220
<221>
<222>
<223>

<220>
<221>

178

38

PRT
artificial

D-Hisl-AlaZ-Asp3-Leul8-0XM(ex15-23) (ex27-33)Lys33-Lys38-Palmitoyl

MOD_RES
(1), .
D-H1s

LIPID
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<222> (38)..(38)
<223> Palmitoy]

<400> 178
Xaa Ala Aasp Gly Thr phe Thr Ser Asp Tyr Ser Lys Tyr Leu Gglu Glu
1 5 10 15

Glu teu val grg Leu Phe IMe Gln ggp Leuy Lys Asn Gly ggy Pro ser
0

Lys Asn %sn ITe Ala Lys
5

66/66



