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| NVENTI ON [ 0002] The present invention relates to the nedical field and in

el ates o METHQDSFoTReEalEEEJondlt o aRERHSI AT OERRERL) anc
its associ ated di sorders are conmaNDamOrESERSEri ous public health

problenms in the United States and throughout the world. Upper body obesity
is the strongest risk factor known for type 2 diabetes nellitus and is a

strong risk factor f I [ a recogni zed
risk factor for hypeﬁ%ﬁgﬂ?ﬁmia@Eg‘glq?%%%es‘ﬁ(l\%ﬁ eart failure,
stroke, gall bl adder disease, osteoarthritis, sleep apnea, reproductive
di sorders pol as TﬂQ'a)zSﬁlycﬁfld)rﬁclﬁmfbb@ﬁt syuM. misio@armen&ppflcmbanmmast

prostate, and c ncr sed incidence of G [icati on of . ener al
anest hesi a Q§%357eﬁ&d N"KS‘B ﬁao r\g‘Fﬁt‘téte Ca‘@frﬁms %tg‘%mg@%? PO ) sd[}ﬁ

Gbesity re@paaulgol®- span and carries a serious risk of the co-nor b| dities
listed above, as well disorders:-such as infections, varicose veins,

acant hosi s nigricans, eczens, FIEXSIOX $THFE INVENETHONE, insulin resistance,
hypertensi on hyperchol esterolem a, cholelithiasis, orthopedic injury, and

t hr omboenbol i ¢ di sease (Rissanen et al,, Br. . T. 301: .835.7 1990)) .
esity isl®0%b a FQ?S‘?I]&&VS?‘“OF‘&?’MF%@ e B‘Gé‘ca&}}%g’oﬁ’%iﬂ{ 6%?1"’53? thgéiefd ulin
resi st anceheSHNAECHE nufion SYRih G orkrelasicho MRt 130 0f dnti-bysitrapems. The worl dw de
nmedi cal cost of obesity and associated disorders is enornous. [0005] The

pat hogenesi s of obesity is believeBACRdrOUNDti factorial. A problemis

that, in obese subj ect s, nutrient availability and energy expenditure do
not cone i t|I t her excess adi po tissu tral
nervous sy (iogﬁf ﬂ%?%sogﬁtggavordﬁrﬁla&e c&‘-}méor?dmgg ?rhoa %ﬁg%\?gl?lpet y of
behavi or al rombmnﬁ meqhﬂﬁd Sesnd @ﬁd ihpdigBeidtithe Workb U}ﬁﬁphsdalprobemtg itthet he

nmet abol i c stat us of the_ani The chan

hat trol 1 WO
2006/ 052608TPETF s Hsiy 53968 tytpﬁéé‘éa beiet o] ysaed i P%gai{?""g’f?t?ﬂ] but ed

acr oss t he f.afoRcalaPdikc&sd- obelaﬁfp@tahedo@ﬁﬂ& msmadlbﬁ)amertérslog, athdroiengisen) ,
and spinal cord. Utimately, netabol fuel ilabilit and

cogni tive Epugsstivelhsgit f?@ﬁlepﬁt@kérgéﬂblég‘}er fiﬁ?f’é? rPéteP%?ﬁmF‘F’é P ARESE TERFAtUshEe | 5
i ntegr at ed sapelsNGeh Q%'l QR VR ANIABEmE] rbaﬁ&?ﬁéﬂtﬁd Bi6ast, hRrRES gekiong) and

consummuat ory I ngestl Ol’l ge haviors’is either turned on (ITE8.| pr ocur enment
and initi atand)m):ree$edt1nmdv@qe efcbmphiesiiony efaeneataneiesiafire c-hypRRIBIBNGL T s

thought to i y responsible for integrating these si gnal s and
tho 4B%: PSLALAR)

[0004] | Obesity reduces life-span and carries a serious risk of the co-morbidities listed
above, as well disorders such as infections, varicose veins, acanthosis nigricans, eczema,
e};ercise intolerance, insulin resistance, hypertension hypercholesterolemia, cholelithiasis,
orthopedic injury, and thromboembolic disease (Rissanen et al:, Br. Med. J. 301: 835-7
(1990)). Obesity is also a risk factor for the group of conditions called insulin resistance
syndrome, or “Syndrome X” and metabolic syndrome. The worldwide medical cost of

obesity and associated disorders is enormous.

- [0005] The pathogenesis of obesity is believed to be multifactorial. A problem is that,
in obese subjects, nutrient availability and energy expenditure do not come into balance
until there is excess adipose tissue. The central nervous system (CNS) controls energy
balance and coordinates a variety of behavioral, autonomic and endocrine activities

appropriate to the metabolic status of the animal. The mechanisms or systems that control
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i ssuing commands to the brainstem Brainstemnuclei that control the

el ements of the consummatory notor control system (e.g., nuscles

responsi bive 2b@posedvewi ng and swal | owi ng). As such, thesecENS2ma0bsss have
literally been referred to as constituting the "final common pat hway" for
i ngestive behavi or. [0006] Neuroanatom cal and pharnacol ogi cal evi dence
support that signals of energy and nutritional honeostatis integrate in

forebrai n thsed Riiviaiesark Bﬂfadl@hﬁhﬂﬁtﬁﬁl&m 1BE YorBBthi@l(e. gCHﬂﬁoﬂﬁlanﬁMﬁ Bﬁﬁbrraﬁ'ls' des in
brai nstem nucl ei, prob n re i ons surrounding the trlﬂlem nal notor

nucl eus. THed-TERECEYE ‘g%l’i‘ﬁé Pt Eﬁ%‘ﬁ% lﬁﬁ?h?é‘éﬂlreorfuﬁét’%}@b t0ed hypot hal anus
and brai ngé@RveN.& QEérﬁéder@fere%) RkdReti®than Eﬂesé)@@éin% Ys Mégfa%ﬁ%ﬁa hes (e.g.

smal | nol ecu es and peptides) focus predom nantly upon rebrain
substrates ?Cé%@luqor@ggqgﬁ i %f@eh%df%élsm) a@mﬂ@}}mmﬁ@w (higestiondlichagersst r at es

residing i ggﬁ.] t-ahl e,
chroni cg egl éﬁee?]ﬁﬁdady qlﬁ{ﬁ??g%%lg%lg%l an@?ﬁihtftc}ﬁ%% S g?dﬁnggl%\%co?aél ﬁ)a ﬁllg a need
exists for h?mﬁhaﬂdn@mapihe@h@@e&qnnnpmal%megiwmbbdmonﬂeglatlngmibs@mgnmbagmfhen

peno o1 al &) Peay Ok R e BT HARLER A0 s Bt JPER EHE oo

appl i cat i opssuamdtoguinbioc edntohsysent (ed., Irremdesrrespoamh]erfe@ewmg(aﬁd porated by

ref erence hei r. ntlre |nven .ion provides
net hods ant%l\gfg%or‘?vﬁn P Shab %Jhgseefﬁilg F‘hclizlﬁ%‘[qu?ﬂ%?een r%%%‘f%ﬁ?"“ﬁﬂ‘ﬂ ! tg‘\%nti on
of obesi ty“ﬁmﬂcmbmsn pathwal doedgastndbehbvdrs, di sorders, and di seases. The
net hods of the invention involve adm nistration of at |east two

anti - obesi W)Oébenﬁ\kutoanaommltmjnépharinnccﬂmmmmadeﬁ&é &plpbit hat Sigdfledrgy t r eat
and prevent Sl and o es. d.l ti di sorders and

di seases. lffgti"g‘]‘tlcirﬁl Bssosaes egraf E?Oﬁe[g?@ FWQ%P?HW%’FW % ods for
reduci ng ncﬁntﬂoemstenﬁt‘éadésabb}ahﬁstém wucki, PidaBigtin rebidnaftdedin@ 828G temihd1€

i nvention E‘r% (g hods for reduci ngl 2 WD 2006/9%%{21608 PCT/ US2005/ 039686
wei ght of gts. Thire gfreefropisg fecipraral soprccEnt bstigaribe Brpofrbwaerd net hods
for induci Bgimtens YA 4r@sdf @Q@-Bﬁéct&l%ﬁlc%h’m@ftﬁe@@euﬁ’dm@g ﬁﬁélpﬁ&l?llégﬁes 408011] In
one aspect, the present invention provides nethods for treati ng obesity in

a subj ect PEHHEY |f%‘i“?| GrepeRmanbr R ﬁoral?}ﬁlfl Ailstrates rrgidingdr Hisdypetbaiys ef f ecti ve

amount s of a@f/or 888 hindbwR stbduh @S RRldiANh icdRGRIdy. agents, wherein at | east
one anti-obesity agent acts upon structures 1in the forebrain involved in

food i ntakmoot) bodpedi:&Biind® @t&e%bler@u&ﬁc leﬁaﬁtiall? lﬂﬁra@ﬁfﬂg me%gﬁé ty agent

that acts upon structures in hi ndbrain invo I nt ake or body

wei ght nodéisersio fccopdahi ﬁnwﬁ@ﬁlsﬁﬁermﬁher@mewe@l ag‘éﬂghtlrsduan@w@@r%) a
PYY( 3- 36) w@i@ﬁ! Iﬁﬁmeﬁ;nc@nPYm?ecﬁ%cﬁﬁl@ g&& woll Bef&dqg%tbg&ung%gﬁg%ﬁgéﬂ% agent

is not an amylin, an anylin - agoni st n any in ana
anal og, ormam@@Nqu@mm@ﬂl and wherei n when one anti-obesity agent is an
exendi n, an exendin derivative or an exendi n agoni st, then another

anti - obesi t0P08lg e nAlli patenist padent apnficitions.and awlicationa gited @qumamhawtrjfl n anal og.

incorporated by reference in their entirety.

SUMMARY

[0009] The present invention provides methods and compositions useful in the control,
treatment and prevention of obesity and obesity-related conditions, disorders, and diseases.
The methods of the invention involve administration of at least two anti-obesity agents to a
subject in amounts effective to control, treat and prevent obesity and obesity-related

conditions, disorders and diseases.

[0010] In one aspect, the present invention provides methods for reducing nutrient

availability in a subject. In another aspect, the invention provides methods for reducing



[0012] In certain enbodi nents, the nethods of the invention include
admnistration to a subject at |least two different anti-obesity agents
where at weasds/@p@sof the anti-obesity agents is sel ecired/dse@sioBdsss gr oup
consisting of a NPY 1 receptor antagonist, an NPY5 receptor antagonist, an
NPY2 receptor agoni st, an NPY4 receptor agonist, a leptin, a leptin
derivative, a leptin agonist, a CNTF, a CNTF agoni st/ nodul ator, a CNTF
derivative 7WI%‘111‘£ Ml ean tIﬁGﬁH‘Asﬁ&ot the YEddZRn MBS B ffes mBhOE ﬁf‘fﬁaﬁ)&ﬁg n 4

agoni st receptor agoni st, a cannabinoid receptor (CB-1)

ant agoni st/SYTFW@$t§é‘n‘aQB?ﬁl‘§te feg} agteng FempoaRdsagoni st, a 5HT20 agoni st, a
serotonin reuptake inhibitor, a serotonin transport i nhi bitor, an exendl n,
an exendi M0%e}i vt pRacaspegh thsqpwnhingeyean grovidss wetods foptregtipg ﬂ!b@éﬁﬁlft?g a
GLP-1 agon 's§l§ ect @or%rﬁmgl Op Hﬁ}éﬁ%} Mlmst@ﬂn&ﬁﬂ&%éﬁh@ﬂfy%gﬁéﬁv%tamoﬁﬂts of a@féa@t

ant agoni st a met abot ropi ¢ gl utamate subtype 5 receptor antagonist, a

hi st am ne wQﬁﬁ@@@mmvheﬁmletsa@mmt legsbpricraatrmbesity ag@CKGts ap@@ktuctmal 0g, a
CCK agoni s I- ryl.

cortarn onpiitoram ol ERLN AP B P AR K 188 B T,
ri nonabant obssithaganathrhasts upon ptruarﬁremltlm@mcﬂmmnvbhedmdoedmm&b eebddy t he

i nvention RI.9 de treatln esity | o] C rising
peripheral | ylg\aﬁ!(tjm ?ﬁll% B Wﬁerelt %}lregﬁg%% GF@ a@fﬂ?telsc ?ﬁ( uén}tg\g{’@f t | east
two anti - ohesdog,wr agms%)vdgemeu, theh hlﬁ)tﬁdr asti olx3ity agrneis inbyancegeii, zinsms;éilnect ed

fromthe grou cons Sti of tor onj st 5 r ecept or
ant agoni st 28 Stﬁg\a?y 18 3% 338% C(g% g(’sl[f a%éaégg ! ?nda‘ﬁlg eré(’l? eptin,
a leptin dahu-\éaésityegenalslaﬁpketnanﬁg@axeﬁﬂm d&imFor&ex%Eamwﬂlt&m/aﬂ&ﬁbﬂ ator, a

CNTF derlvatlv a MCH R ant agqni st MCH2R an oni st a nel anocortin 4
agoni st, a? g?%&é%f%ﬁ nﬁb@*ﬁl’gﬁm Q’%@ﬁ%PWHrW%@W&Pg(CB- 1) 3 W

2006/ 05260 / US2005/ 039686 ant a ist/jLnverse.a t

ant agoni st %0(?}% § cg&ghqlgl?odllgelg%ﬂgq%%l?%sp @‘Bt‘rﬁ’ﬁ’é Oniqﬂﬂl‘%l EtdB}mlgf?“Q’éF"o"t oni n
transport isajeddind 104st mlﬁxﬁﬂpunﬁ,obaﬁtyagaﬂawnera e leasabheVe thePdmti&bEE) aBents
agonist, a GP-1, a GP-1 analo a GP-1 agonist, a DPP-IV inhibitor, an

opi oi d antl%iﬂ?ﬁieélﬁoméhe EGOBRF?PSé? PRYFINRY ] reéeﬁ?%ttaé‘%t’?létpf“bNBYﬁfe&Fﬂ?re subt ype

5 recept or ,aRLAEINNRY Brecdpcila@hiftCanNETY f’e%ii%x%rgéﬁlﬁwﬂeﬁﬁn aqMinst ,
topi ramate, wherein the second anti-obesity agent is Selected fromthe

group considstyaige.gflepin@ernisiaa CRFanENG§ ag@lwda@m seNTRAeragijve. A, an
anylin anal obesi t
agont i o na eI B, B o M e B0 o1 and
wher ei n whegotitie dannabinoihtecepta{ €8+ 1) yntagemdt/invsrsa agersrddhmelinentag@stch n
derivative S?fTZQQ%o%Xs? q]%&toqﬁ%%h@%ke 1&1ﬁgﬂor ??er&&? f %gnspgﬁgrgqfﬁfé?sa'nte){en%%e Qltl I's

not an anylin
enbodi ment extrign detmva:wtc; mexpnchmagkaﬂ;st mfﬁltib&l,sa @LPﬂraealbg,mg}Idbdasgmt acloPiar i si ng

e S 2, Bl i A ARSI 1

anti - obesi tr@’ceﬁ@emta@ﬁise@ﬁlﬁdmilfl@m’hﬁagdneﬂinlvérse @ohepttopﬂraﬂhefe; ¥@CKy£COK a | eptin

agoni st, wherein adm ni stration of. ts r suIt. a synergistic
oot as COMBRAGES BERR ALy o RORT IR SE e E St Tt o 1 o
certai n enkatbRhs, tht hei-bbryENidearndaifivibde s pneﬁtlaﬁ@lﬁe Wwhehebyit, sibetrstip ect

or pramlintide

[0013]  In one embodiment, the invention provides a method of treating obesity in a
subject comprising peripherally administering therapeutically effective amounts of at least
two anti-obesity agents, wherein the first anti-obesity agent is selected from the group
consisting of a NPY1 receptor antagonist, an NPY5 receptor antagonist, an NPY?2 receptor
agonist, an NPY4 receptor agonist, a leptin, a leptin derivative, a leptin agonist, a CNTF, a
CNTF agonist/modulator, a CNTF derivative, a MCHI1R antagonist, a MCH2R antagonist,

a melanocortin 4 agonist, a MC4 receptor agonist, a cannabinoid receptor (CB-1)



reduces body wei ght by |least 10% the subject reduces body fat mass, the
subj ect |oses ectopic fat, or any conbination thereof. [0016] In sone
enbodi mrenwe,20ddns26met hods are direct to a subject whi ch safrfise@sioswss
obesity, an obesity-related disorder, an obesity related di sease, an
obesity-rel ated condition, diabetes, insulin-resistance syndrone,

| ypodyst rpohy, nonal coholic steatohepatitis, a cardiovascul ar di sease,

ol ycystic dr deS|re to | ose body
el ont - [ OB LU YRS AR FEh A B s Rl SRt St Bup B agent & i n
conbi nat | oimhibetyr, b ecrohimitanenogoutsbitw pamotendn tan emndﬂﬁtq:uediﬁveadn adidini strati on.

[0018] The, V n i.s al oncern it h treatnent. of obesity
and obesi t ¥ B%@?;E%Lgdpg(;%r}“ f‘l(l)arll éﬁg)ofﬂfé)ink& &ﬁg’f’m‘}%@&n aARoidhe uyse of the
ant i - obesi infagagst) bs omxicl antagasrpﬂsa inbtab&ropic diitempte esteyie 5 YRR bMRgdd, a

manuf act ur tof a medi ca t useful for treati ng t hese_conditions. BRI EF
DESCRI PTI sipgaing Jpan rsf@é‘i@ft flepigpmafe, whetelnythe scopdpteebeniyy 2gsnEs f ect of

admi ni st r ageleafeddfont mé)gioﬁ mlsaﬂybmcgn ateﬁdmaleg akeck4 M@t%%{y%%@m
PCT/ US2005/ 0 9686 g 2.is . a Icti nq{ean ef f ect

adnmi ni st r att Waélflofv”eaﬂ Pﬂa‘ﬁﬁ agopist: t’i"hﬁﬁm‘ﬁ h Shi-o sumnqwgot% is a
graph depi mima P@M(@%) ﬁi‘alo%dw AW BV 3246) QBord:, alng%bﬂlmﬁen ?&’hlg{'aﬂn body

conposi tion 00224 Fig. graph depicting an effect o mni stration

of |eptin SHFEDLIAFN lﬁalb%en%w %ﬁ*ﬂg@é@rtvabw orfap 23irFiggnist thes the sgromgh
depi cting af-&eki el’i’cfls ﬁ&!%h@in?fn’i %h'aﬂl@hﬂggedél:fslgtahgn@ﬁg xga?%' in on energy

expendi ture. [0024 IS a graph ‘t1ng”an ect on body wei ght

of adm ni sfooadji OnIanne E%Bdlﬂlent( 2RO @A ﬂ@%ﬁes@ﬁ@h&%k Jcr%ah(l%gges kg/ day) ’

ei ther alone or_ in conbination over two weeks. Fig. raph
depi ct i ng HFTERTEEmBNstBHeRoffadirsigmtipbesity2aems kelegied 1o b anylom anemyliept i n

(500 g/ kg/ Qﬁl@g o@ngalﬂgM‘l d@n&éﬁ%ﬂﬁ%ﬁ?@%& a &'cglgieintladbgﬁ%r a%él%t s&ecﬁgcm%rpl at Fon.

Fig. 6C is a graph depicting an effect on
admi ni st r akepign addptih dpivakivg SO0leptiy @hﬁhy&'}lelandh@mlmnmtra(ﬁb&l@f tilclegérdatepylt ei t her

al one or ﬁ{a%?ﬁ@%@@ctéffé@taskggﬁérla?%agi 1lzlstra§1g 096131?%??6 ICtI ng an effect on

body wei ght o mnistrati o one /day) pair-fed

l'eptin al 0@61%0 rrblng“jehg{l gf?%))dlmg{ﬂtg ti@ﬁtv%:(rﬂlo{] 8)675%% 51% Hads sgﬁer%)alvﬁ Léeg’hgloo

g/ kg/ day) nation ove

depi cti ng lsémqasr’ocbcbrpmlght bsainastril()i%atl1ecm‘53e¢tmeduoessrm>ﬁy H‘BE).a@S‘ldlelsﬁbjed})ﬂ@epr one

ani mal s th&tt 1 4he TGN =T IR th{{ were pair-fed to the anylin-treated
group, «;Pcel ved é/ PR Tb erﬁ? g/ day) for tvvo weeks. [0027] Fig. 9Ais

a graph de[%b%]' n nasr(}mgfef %Cchments btﬁ X‘xe‘c\ﬁe (!i ht dl?CfCt 0a su Jjegttvxrfhell}:ﬂ s? ?fers from
obesity, an obesity-related disorder, an obesity related disease, an obesity-related condition,
diabetes, insulin-resistance syndrome, Iypodystrpohy, nonalcoholic steatohepatitis, a
cardiovascular disease, polycystic ovary syndrome, metabolic syndrome or a desire to lose

body weight.

[0017] In one aspect, administration of the anti-obesity agents in combination may be

simultaneous, concurrent, or sequential administration.

[0018] The present invention is also concerned with treatment of obesity and obesity-
related conditions, disorders and diseases, and the use of the anti-obesity agents and
compositions of the present invention for manufacture of a medicament useful for treating

these conditions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]  Fig. 1 is a graph depicting an effect of administration of leptin and amylin on
food intake.



vehicle or leptin (500 gg/kg/day) in normal animals. Fig. 9B is a graph
depicting an effect on body weight of adm nistration of vehicle or leptin
(500 g/ kgvday)e/ismso®l O prone animals. [0028] Fig. 10A i cagr@ph3gepi cting
an effect on body wei ght of adm nistration of sibutramne (3 ng/kg/day)
and anylin (100 g/ kg/day), either alone or in conbination over two weeks.
Fig. 6B is a graph depicting an effect on body fat of a two-week

adm ni stratace0] Oofrighiy gap dl@icftﬁ%éﬁfaft geaiiBehtiRAVY ieptif A hng/ikIhday) ,

ei ther alone_or in conbination. ig. 6Cis a graph depicting an effect on
body pr ot ePpdloveightt wo- week admi nistration of sibutramne (3 ng/kg/day) and
anylin (100@3/ kg/ day), either alone or in conbination. 5 WO 2006/ 052608
PCT/ US20051%33586 Fig davograph ¢epictingan effect g adgrnigeation of kgtiatndemdi@onon body
wei ght of gg@g&lﬁ;ogiﬁgﬁ_on of phentemine (10 ng/ kg/day) and anylin (100

g/ kg/ day), either alone or in conbination over two weeks. Fig. 6Bis a
graph depi ¢jgzn a@i%ﬁfiﬁz?éra IR g hRLFON oPadViRisNERK of REHR M@l An of
phenterm ne (10 ng/kg/day) and anylin (100 g/kg/day), either alone or in
conbi nat i oROAYEIPOEEoR.s a graph depicting an effect on body protein of a

t wo-week adm nistration of phentermne (10 ng/kg/ da¥€? and anylin (100

g/ kg/ day) , [¥28her Fig. 6aea gerh depictipann plirat efadnfipgtenion pf ptin 208 queylia ogr aph

depi cting ap..eff.eetqiQp body wei ght of adm nistration of rinpnabant (3

ny/ kg/ day) argg>t a’%’ (lhn (100 g/ kg/ day), either alone or in conbination over
two weeks. [fiod) 6Bid $a3s YLAPR dGERnG bh B @ BhELHLiRbr Rk orPdf 18ptiwo- week
adm ni st rat[i on] of léri rm%a%%gf? %g rlr%/ kg/?ﬁlayi1 an%gzal%yl In (1%)80 g? kg/%)ay),

ei t her al o®0qrg/lig/daypardi amatin ¢H0 ngiagdayp €ithe akong pajnlvonhbipatern eowgr twp ef f ect on
body protein of -week, adm.ni stration, o i mnaban 3. o/ kg/ day) and
oyl i 100" el L BRPn B Rl B PR ol P BNk g 157 s
a graph depptihi(509 Hehiey/®ff atitantlin AT00 /160 dag), leltier@fona of mnrg@bikticloSEg. af a
CB-1 antagonist, either algne or jn caonbination with anylin_ (100 g/kg/day),
on body &l HHERD FREURE AR Bk PIeiRg Of B HBT-HaLs BHEMFHCRST fepms%e ar ea
are depi ct g 2§ 38 am¥tin (100888 oRay) B8RLhiofd & in thvihstida, 9r aph depicting the
effect of admnistration of a -1"'antagoni st (1 ng/kg/day) and anylin
(100 o/ kg/ dgpky eirhhers RLANEdictind af R BRbOB weilh oP AN in¥Eh AR of 1epind-  14B
is a graph dep:|| cti n% tl%eb(ea??e%tqc 0 aadrri ni st r%%%ﬁgf a %B— 1 an% a%pgni st (3
ng/ kg/ day) abmd (¥hyigike/dag0 faigfdddémtayajone é5@0heykeadagh endlepiim(500 mgikgaky emd  on

body wei ght. .. 3] ,Figure 15A is a graph depicting an effect on body

wei ght of &M%?@ﬁ%@‘ﬁ%ﬁﬁ%&fl"a‘ﬂ ln%%h%ghty‘%‘ﬁ‘??ggog (10 g/ kg/ day) and anylin
(100 g/ kg/ ). either alone or in. conbipation over. two wee Fig. 6B is
" r aph SelEB] ng i Sah PO g Sronb EoG el TaamH ESPACTdh of an
exendi n- 4 aielpache(ahfindgy ke tByrendd aBnitleNvdrd Phlr-@ldk@ i@y lin-t@htbd gfoupl One or

i n conmbi nation. Fi a ras?prdepl cting an effect on body protein of a

. g. 6Cis
t wo- week a@hichpized anyle 1 natkadm) frave 68k kg/ day) and anylin (100

g/ kg/ day), either alone or in comnbination. ) o
[0027] Fig. 9A is a graph depicting an effect on body weight of administration of

vehicle or leptin (500 pg/kg/day) in normal animals. Fig. 9B is a graph depicting an effect
on body weight of administration of vehicle or leptin (500 pg/kg/day) in DIO prone

animals.

[0028]  Fig. 10A is a graph depicting an effect on body weight of administration of
sibutramine (3 mg/kg/day) and amylin (100 pg/kg/day), either alone or in combination over
two weeks. Fig. 6B is a graph depicting an effect on body fat of a two-week administration
of sibutramine (3 mg/kg/day) and amylin (100 pg/kg/day), either alone or in combination.
Fig. 6C is a graph depicting an effect on body proteiﬁ of a two-week administration of
sibutramine (3 mg/kg/day) and amylin (100 pg/kg/day), either alone or in combination.



[0034] Figure 16A is a graph depicting an effect on body wei ght of

adm ni stration of PYY(3-36) (1 ng/kg/day) and anylin (100 pg/kg/day),
ei t her alwoeo@wosesvsconbi nati on over two weeks. Fig. 6BPCI/B2058p9%S6
depicting an effect on body fat of a two-week adm nistration of PYY(3-36)
(1 ng/ kg/ day) and anmylin (100 g/ kg/day), either alone or in conbination. 6
WO 2006/ 052608 PCT/ US2005/ 039686 Fig. 6Cis a graph depicting an effect on

body pr ot g tde@bt Albod PY¥eRr dBimidkstiabkef day) and
anylin (1 ngg/akg/dl mAV\%%t er a (b)t%{egr%réf?ﬁt cor?b?na{g?%n ISET?AI LED DESCRI PTI ON

[ 0035] We mmnnﬁns (ﬂd)meg/bﬂdmand aayHim(18@ ng(kg/dw)cﬁltharrﬁlmqr%ﬁé@ilwwagent t hat

acts upon uct urespl ne he fore n in and/ or body
wei ght nt)a‘me’él R Flgor%lsa ailpcl)lne%/)\ﬁc ane ?%%o gfit%?gtd’(g%t hat acts upon

St ruct ur esadniiniktiiodiof ghunedrfine MO Y/&g/dby) anﬂ amgllm noamgﬂcgmdy)oelﬂteodtynm ght
nodul ation is suprisingly effective in regfﬁm n nutrient, avai Igbl lity and

in treatin@g cemEERHQn. g 65hisaeraph Aemetingdn cHRdion Padsprogiadapavee
di seases. elcfxmn@&%oﬂ%?ﬂh&'te?ﬁﬁx\é‘%f@nﬂ ?faay)vm@ Am@RETE 10D $ib/k@lda Pl citfer BEdor

anti-obesity agents IS conbined in this manner, the anti-obesity agents
are nore einfcembinggon.n reduci ng nutrient avail abi | | ty in the recipient than
use of one of the agents al one. As shown herein, for exanple, a conbination

of anti - ob®8§3dly agent% sareranbtdeniphieg ayi effectat hofy psigheefiadamisiation af

avail abilit , e, or
any conbi n’&%‘b%aﬁ) %f(g %{sgéfagﬁgngeammﬁag% H %g?ag? ?‘8’2 tg'%r a}ao;ngggﬁlof) In%ﬁlqu?rgé‘% rain
(t el encephadoonéeks. RigdoRlisengaphiapiotigantdfervatbody Gnsf & twrewtek aifninikietionai n)
and hi ndbrain or_br ins e i ncl udj he m ai.n, pons .and rredul | a) have
been i dent ?W‘E?Pagém Pﬁ&é‘g{%%ﬁ gy “ﬁ%@h q%?%nﬁlﬂ?fﬁ&gﬁﬁ/ordﬁlcgﬂklga "For ebrai n
struct ur espRr 6 g{%pH &%icqhgﬂa éffect SiEpday pedibia buitiso-weskalduedstiatiohepd i nt ake
and/ or body  wei gh | atton include, for exanple, the arcuate nucl eus

(ARC), t hetipanabaat(B rmgﬁea/@ny) alrﬁﬁéll}’élﬂélQQJWQ}g/d%Y%éﬂH@ra%lﬁé’H}naqomﬂ?WB%al anus

(DVH), the ventronedial nucleus (VVMH), and the |ateral hypothal anus
nucl eus (LM&$1] Hi Aidreal s serapk demidinsdbe ¢ffpet efjadministafionof afapgreol dopegichst em

| nvol ved I ng]j_%ofg t%aﬂég)tmas e1t$e@%l o OPR‘ZXT)Q@%L@}; w%%lﬂlt('l@@p%/ﬂgweon oay exanpl e,

the nuclel ary tract ea pos {AP), “and t he
| at eral patvafphaciieaime doust efithe cdRBMtionBirahe sit@en arercdre ileptidiet indiagst toh t he

el enent s of e consummatory notor control systemare likely controlled by
primry or? ond order pr oj ecti ons from brainstem regions |ike the NST,

AP, and IP n evvort t P, _NST. a N
Shown o (BBPEbet PRl B TRApERb ey sbe tael i iRt Fufia Ve

abilities. gh@%})larﬁ ¥k €100 mgm% @ﬁn@@toael oﬂﬁitcbmﬁhhﬁﬁ(bﬂ, yn BgBNVEgiACt upon
these forebrain structures residing_ in the hypathal anmus inv Ived in food

i nt ake andFisr 149biy skeptgtopictipgilp stfec AT admnishfigniof 8 5- rgeasrist

anti - obesi QMEQQ

brai nstem %‘%{,‘%ﬁﬁ% %%%lgg% take 2?55{ %er?tag)dgggygie%l%rgnﬁﬁﬁh& Blgg!txpo‘?laghéxarrpl es
f h b t,

or suc angduca}o % réru;( | nC‘P é'?brh &gﬁ fé;cm{lﬁ)'d we ?of-%mlﬁsu]alt\ﬁéﬁ%f an

exanpl es age neur opepti de Vi
recept or aaiemgmm siadog (thg/kg/dase;an«bamplm @Q@ng&g/ﬁay)l @]&EI adoneem"dnl eptin

agoni sts, %(I)rln ination o%léI{ t%vtorvge%tgs CFLI; a6%t 1Sa ggap de 1ct1ng an efrect on%%crlly ?att éf a m%l anin

week administration of an exendin-4 analog (10 pg/kg/day) and amylin (100 pg/kg/day),
either alone or in combination. Fig. 6C is a graph depicting an effect on body protein of a
two-week administration of exendin-4 (10 pg/kg/day) and amylin (100 pg/kg/day), either

alone or in combination.

[0034] Figure 16A is a graph depicting an effect on body weight of administration of
PYY(3-36) (1 mg/kg/day) and amylin (100 pg/kg/day), either alone or in combination over
two weeks. Fig. 6B is a graph depicting an effect on body fat of a two-week administration
of PYY(3-36) (1 mg/kg/day) and amylin (100 pg/kg/day), either alone or in combination.
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7 WD 2006/ 052608 PCTI US2005/ 039686 concentrati ng hornone (MHC) and MCH
ant agoni sts, nelacortins (M) and MC agoni sts, cannabinoid receptor (CB-1)
ant agoni swe,2o&ased08ni n (5- HT) and 5- HT agoni sts, pepti decYs2¢BM¥yss@nd PYY
agoni sts, exendin and exendin agonists, GP-1 and G.P-I1 agonist, DPP- |V
inhibitors, ghrelin and ghrelin antagonists, chol ecystokinin (CCK) and CCK
agoni sts, and anylin and anylin agonists. Table 1. Individual anti-obesity

targets angil Qeat, g%h%e aiaahg ﬂgef@é%l%ﬂd%té%@ Bf PRvEROSk JantiakeiRobe

Ant i - obesi ty agents = Neuropeptide Y Forebrain |Increases intake NPYl and
NPY5 (NPWWM)F@VWM@aWéWMaYLémQrﬁlomgpemrcamhmetmq
Decreases intake Leptin, or agonists G liary neurotrophic Forebrain (ARC
Decreases i ntake CNTF (Axoki NGETAILERDESCRIENIGN Mel ani n- For ebrain

I ncreases int ake MCH ant agoni sts concentrating (ARC PVN) hornone ( MCH)

Mel anocor t Ldbgl (M gVeﬁ%%Bﬁirsng@reéM aa{@ls%ﬁfn%@aﬁ Ao RAP 3t at LRV @MRC)

i ntake Can S orebrain I ncrease intake Cannabi noid ceptor
(wi despr eastiuctmgsay theifetebraindey@vashin foodS3nteRe) anfior b@(i}’aw‘?igl(twd}lla@e@mease i nt ake

5- HT2C ago ARR 3-36
agoni sts %@%ﬁaﬂgiﬁ %@gggﬁgé)spﬁ I’?B\%ﬁﬁ)&%c?éase r?#?%li éﬂgiﬁégegﬁ( ot hea
peptide-1 fcﬁtlﬁhtélge a@tlier Bodyi vgragid snodiefor ¥ suplismglytecﬁfestlve@h refucing Fdrielr ai n ( ARC)
| ncr ease |nt Ghr I|n oni st sto i ni N dbrain (AP
Decr ease i AR kt@h@ékgérb%?ﬁ g%‘é‘ge Obﬂ%'l rgﬁ oA ltrlcgls’ndl y %)r %(rh%%gees) it ake
Anylin agOhasSieSn dlsdavemﬂ that ivilen acﬂrﬂmlsuramonaﬂajcbgsu [)Blﬁﬁﬁ]igelnm ie eurblaheanl in this
enbodi nent s, e. met hads. |ncI ude a {f%‘ 0 (gund t hat ntly

wHE Ky

targets t h@a@ﬁé’rtb?a‘ﬁ’a g@%ﬁla’éﬁrlgo%e CHS WLt @ saﬁ}gtﬂ t§§n e ARC,

PVN, VM apdiplidrt thhﬁlugéeffbae Bf BeheatsRk S As blevniRidi6 dor dxﬂﬁlbld:dzecdin‘tﬁﬁﬁﬁﬂd
conmpound that . predom nantly targets the energﬁé bal ar ce centers

t he
hi ndbr ai n STRMN-ARsSHRgeRIETan dchynagsistically o Frdy B G 2@8@’/ pB260 e
PCT/ USZOO&(V@%Q@ &luce fat, reduce food intake, or any combination of these three.

[0036] Particular areas of the forebrain (telencephalonic- and diencephalonic-derived
constituents of the brain) and hindbrain or brainstem (including the midbrain, pons and
medulla) have been identified as being involved in controlling energy balance. Forebrain
structures or nuclei residing in the hypothalamus involved in food intake and/or body
weight modulation include, for example, the arcuate nucleus (ARC), the paraventricular
nucleus (PVN), the dorsomedial hypothalamus (DMH), the ventromedial nucleus (VMH),
and the lateral hypothalamus nucleus (LHA). Hindbrain structures or nuclei residing in the
brainstem involved in food intake and/or body weight modulation include, for example, the
nucleus of the solitary tract (NST), the area postrema (AP), and the lateral parabrachial
nucleus (IPBN). Brainstem nuclei that control the elements of the consummatory motor
control system are likely controlled by primary or second order projections from brainstem
regions like the NST, AP, and IPBN. It is noteworthy that the AP, NST and IPBN have all

been shown to (collectively and independently) possess their own integrative abilities.

[0037] A variety of CNS-directed anti-obesity agents act upon these forebrain structures
residing in the hypothalamus involved in food intake and/or body weight modulation. In
addition, CNS-directed anti-obesity agents act upon hindbrain structures residing in the
brainstem involved in food intake and/or body weight modulation. Examples of such anti-
obesity agents are described herein. See Table 1 for examples. Such agents include, for
example, neuropeptide Y1 (NPY1) receptor antagonists, NPY5 receptor antagonists, leptin
and leptin agonists, ciliary neurotrophic factor (CNTF) and CNTF agonists, melanin-
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[0039] In certain enbodi nents, these conpounds are anti-obesity agents. In
certain enbodi nents, the nethods may include use of one or nore

predom namnblayodmeebrai n acting anti-obesity agents. | npotrhsrosnbeds nent s,
t he met hods may i nclude use of one or nore predom nantly hindbrain acting
anti-obesity agents. Exenplary anti-obesity agents include an NPY1l
receptor antagonist, an NPY5 receptor antagonist, a Iepti n or a Iepti n
agoni st or MK

agoni st , aCOCI% aag%lil%gn%r (sll_wﬁ?) ghdM ri mt)agﬁé)gt )‘Slelgciart acglglﬁnj & ms% NPY2
recept or agpanitgoid eceptor (@Bm‘ﬁ(i@gmﬁﬁ; serotoainRY ¥ B -a86 p }Hgagunssts) pepdide ®¥endi n or
an exendin ni 0 i or an

DPP- 1V i nhi‘bi anatpﬁe}%%l?ffgh&g% aa%dr::?xs?{“ﬂnggoe&a}‘ b %%%I? l)ﬁg(g’fStq%ﬁganal og,
and an anyIV mhﬁntoanglﬁenﬂ and gaglin laﬁthgcmistsaaladl&gstohBEZ(OCKAance@emlgbﬁlstgd her ei n,
agoni sts an ; ists that are anti-obesity agents in the invention

i ncl ude, for} f amﬂﬁlaeg(‘?ﬁll Bs such pepti des, poI ypepti des and snal |

nol ecul es agents. nbodi ments of the

i nvention are set 1Lg(r)?ﬁql%-reiﬂgetdﬁ%lc%ﬂﬁgwSi’égeasr l?ﬁjl

°%nd the description

bel ow. O herSifRBhdiSREm O] eallss Ragien ady ardod g@ske Rile t NEAANYRREY AR |1 be
apparent fromthe description and draw ngs, and fromthe cl ains.
Definiti OﬂNedr@Malle BN " antiorédeas! ty ag PTicreaded idal@ONMPPNPY ] LAGKPYS able to
reduce nufNmnt avail abi llidagrc/eeng he bpdy upon adm nj gtéRdda8Rgorfists
"wei ght - i pduci-ng—agent’ is—a ¢ Mrmmmd hat woul d increase nubri ent
avai | abi | F?Pt‘lno t he body. Hopebgria %%%CFDG%W\R%% ke | npkPtRgErageRsts i s| an .
ant agoni st Cliaryaftuitbpiri®D & FHokdbrAH EARC) [ PDdcHasbinRET NERERAx AT 1 1 obesi ty
agent thalfacaetcymr) a forjebrain structure invol ved n food i ntake and/ or
body wei gh{——{q@duLat—l—en—sl_Lm;Lal_ec or suppresses actjvity of a particular
regi on, e YelBarticul ar |J9EER and/ or | Wetsesadtaksi r cLMCH antagoniss f of ebr ai n.
This for pBPETHRERS mul at i|6ARG/PMbpr eski on | eads to ha reduction in futrient
avai | abi | | k3/mes® @eHbody.| An anti-obepity agent thaf "acts on a hifhdbrain
struct ur e/ MeMabNahs (M) 09Tk dbAK e and’ DR BRqYdeREsIN M@q& ﬁﬁ jor*
stinmul ateg or suppr esses (gp{/\yARY) of a ﬂ@aﬁ{gl cul-ar region, ., particular
nucl ei an neuronal cilrcuits, J n the hindbrain. This hi ndbLal n
stimul ati oﬁaréluablwéspﬁfé?asu qiforgbeainy| t s i n| lcreewiiviekon | pCasebineidrecaptai | abil ity
to the body. [0044] " Reduﬁé’dieml@aﬁ)ent avai | ability" jatagesists to i nclude any
means by W GH LIEGR9TAY rW ai 'rdfrﬁﬁr'_' the body to
store as Dl ra rds re&uu% bédr?aiigéeihttaﬁa“[ava a izﬁétg@%%v be by
means thatPﬁpﬁd¢ WdPYKm arF®rq’4>@etu_1 (AREY edDewgase etikei ng BW@t 3&)egoxﬁsts/\o
2006/ 0526 3YoR B rail BT R R PR C AT s
choice/ta gg%u;)@) i ncreasin t aporl [ori fgqhe agcisnl? or
i nhi biti nSIS 00d sorptiaon. Exenplary pechani sns t hat 1‘& f % 't ed
i ncl ude delayed gastric enptying or decreased absor pti'on B °Food inlthe
i nt esti nesGhiel045] "I ncr @S’albram(AR(é)nt Bvbdedinnkd ty" G‘}Brehmanztgohﬁtsl ncl ude
any neans[ By whi tre—1 iy esthenutrtents abl-e—toe—the body
to store a((%ﬁg]%&pétﬁl infho t her Lfﬁﬂdb&é (Xﬁ)zr eafg«lacrr]egase mtake C("Jﬁragonlsts
Amylin Hindbrain (AP) Decrease intake Amylin agonists,
Pramlintide, amylin
analogs
[0038]  In certain embodiments, the methods include a first compound that

predominantly targets the energy balance centers of the hypothalamus, such as the ARC,

PVN, VM, and LH. In certain embodiments, the methods include a second compound that

predominantly targets the energy balance centers of the hindbrain such as the NST, the AP

and the 1PBN.



nutrient availability nmay be by nmeans that include, but are not limted to,
i ncreasing appetite, decreasing satiety, affecting food choice, decreasing
t ast e avewei206v/050@8r easi ng netabolism and/ or increasi pgTiiuseehsabses ption.
Exenpl ary nmechani sns that may be affected include decreasing gastric
hyponotility or increasing absorption of food in the intestines. [0046]
Wil e "obesity" is generally defined as a body nass index (BM) over 30,
for purp of LS. di a;ég' '  Dank hps@rwint h a body
mass indeiﬁ@]l es%%ﬁaéﬁbﬁg%@%%%%egg%% orh%%%ae%tpfdgﬁﬁ}e uce body wei ght or
prevent baghbodizegtst thg aietholsmayninklude dsei af ong premere pprdomfnanighiosbrain Fgiing
subjects wth.a.BM of |less { . and ( i

over wei ghta)ngbo})e tglagwqigné)ﬁlgr %rft}ggglnﬁ%% ’Eh e é?%dg?%agqgcuﬁeggé)gﬁ%n?%% ﬁfg’ﬁi nventi on.
Mor bi d obgsédoynifitle hindbainsecBhg amif obéEityorgenis.cBxamplary @QuE-Fhesity agentsdpdndt t o t he

nmet hods to r ce nutrient .gvai ilit as used el N, 1B o ject in
need t her @Gfl‘?PdS?%’i?F‘?Pa‘gém@g‘fﬂl C@ﬁlgﬁ%reﬁ?pédrc?&%?%‘%gﬁég& ${(%e e rg}ﬁ?r%oﬁbi dly
obese, orandRgjd @NWQé.g.JzIQX(' )KgNB@b,gthE]\/.ICHIanﬁgmﬁiitj meagdnjiﬁm@BWho are insulin
resistant, glucose intolerant r _have an m o i abet es i fus
(e.g., t yp?él%gpmzt @& ‘g“lé%‘?%ﬁﬁa?'“ﬁ?%&?‘@% a‘é&%‘% T LE T LGN fr{gglg(%et hods
to reduce ﬁ')?%f b BNt (AY@Idoahikth, iah ¥xenliABh eMintilh dpeg@iardd ahdlod, h&sTiet bods t o

nu

i ncrease rient availability, as used herein, a.'"s ct in_need
thereof ' i@kPddeenigeppedes amé‘léfrléhlb‘ﬁ?ie? HEPlghintegenika mﬁ%r a_o(lf&éélg?ﬂlﬁg
wei ght . [0&‘5%1110@dﬁ&'&f?hl’ﬁ?ﬁﬁ'or'a%a@ﬁﬂhg&&tbﬂﬁauﬁe any ani mal, including
humans, primates, and ©other mammal s including rats, mce, pets such as

cats, dogsyohdveshQekniehd AN RiS!s af@hlihdnistssheen andbesgagentam wel | as
chi cken, turkey and a% ot her animal for which bOdé[p\f?eldght or _altering

body conpotk inverfiorayclive, & cxale maleyglse Fuchpertfss. FRFPFRIFSIG Y hpant the
anount of iLber at ed/ expended per unit of tinme. Metabolismper unit
time can b@@%g@%ﬂ%@g by food consunption, energy released as heat, or

oxygen Use@ohgj MeiRbAl LG PEREGITHS embddihSntd6NEE Bhbitis deefkit il @ehave a
hi gher metabolic rate when one wants to | oose weight. For exanple, a

person Wi t#pcammlghlgmammd@hmoP@qlpws@@%f@ﬂl%%@je%f‘%@o‘%ﬂ"ﬁ?ﬁ‘a%eét e
maybe able tpo %é?@{&ﬂtvﬂg %g gﬁ%%gﬁor(l% escripibn RRAY PHOS MPHEMIR QkikRS) toO

perform an act | erson with a’low netaboli'c rate for that

activity. {)ggl%%lmsAs used herein, "lean mass" or "lean body mass" refers to

nmuscl e and .. Lean body mass does not necessarily indicate fat free

Mass. Lean[(}ég%l%/ fa S‘a&?%e@itﬁ?&eﬁtg l’%1§ rrhpl)otﬁﬁ& ﬁ%ﬂfs%_ﬁﬁ tf’fedﬁ&tnuﬁ{eﬂﬂﬂ}ailybiﬁt%

wi thin the nervous s ain and spinal cord), marrow of
bones, andtdtht bedyaiponrdpainisiraticra . Hedghtriedising sgensais arceapeunditst moulss

density. Methods of asur.j.n BES: .. h N : are not
limted tofncreﬁ%eég?'?l\%?a‘ea‘?aﬁ%%%lgh? %g%ogﬁﬁggggipg%?ng%ﬁﬁggg S agrlgg{h, X-ray,

DEXA scansanthRingst afech £ofi-obsdgngent] N one enbodi ment, fat mass and | ean nass
i's measured using underwater weighing. [0052] By "fat distribution” is
nmeant the [da]i onsokedateiniepasti-Deesitn aganethbidtiyts osa drebrain structure involved

in food intake and/or body weight modulation” stimulates or suppresses activity of a
particular region, e.g., particular nuclei and/or neuronal circuits, in the forebrain. This
forebrain stimulation or suppression leads to a reduction in nutrient availability to the body.
An anti-obesity agent that “acts on a hindbrain structure involved in food intake and/or body
weight modulation” stimulates or suppresses activity of a particular region, e.g., particular
nuclei and/or neuronal circuits, in the hindbrain. This hindbrain stimulation or suppression

results in a reduction in nutrient availability to the body.

[0044]  “Reduced nutrient availability” is meant to include any means by which the body
reduces the nutrients available to the body to store as fat. In other words, reducing nutrient

availability may be by means that include, but are not limited to, reducing appetite,



| ocations of fat deposition include, for exanple, subcutaneous, visceral
and ectopic fat depots. [0053] By "subcutaneous fat" is neant the deposit
of |i pi dswpusie/dsedoew t he skin's surface. The anpbunt of pewhseéanseys fat in
a subject can be neasured using any nethod available for the measurenent
of subcutaneous fat. Methods of neasuring subcutaneous fat are known in
the art, for exanple, those described in U S. Patent No. 6,530,886, the
entirety 19&6%1%(\3@‘%&% a?@%g%&@éh%ﬁe@a%{eed‘vgrsw 15&%%Er%r}ﬁ§aboﬁ19195ﬁh/o§y vi sceral
fat"™ is neant osit of fat as I ntra-abdom nal i pose tissue.

Vi sceral fdgtregumg eninkibiting foad absogetivs. Encnplary m@hmraﬁmwdoe@ﬁfe@tﬁ@ liver to
P e, D il RS U mpoth 6ol Blea B DARIATE rcRTTBRALA,M 111 | Dot ea5ed

ri sks of con I'C ov rome, metabolic syndrone

and cardi \‘,’\[Aﬁﬁﬁﬁ“' a‘EI dbReas entLQQI%thgﬁﬁs m é\t{tg@fnglu{il ny3hQh8gwhich tgeant |ipid

deposits n and aroun t| ssues at “constitute the |ean
body mass l(odyglc;reaséseh@m&hema.mﬂ@le ﬂoelaxr‘modylw were,as franbr dles words, tiarpsing bl ood
vessel s). ner al |. ct o fat S i l'ipids
outside cf" eé’itﬁ‘éﬁﬂggg p%a ysnfs“;‘ti1 S%‘ {18%13 elﬁ’u Qe%g%g{m h?%?)rgzg?]agk% used
herei n, angppatite v&bﬂeasiﬁgj@nswmﬁcmng fbstcl@lide ddttemging metnwerslsn,alncrazpspigoach for
obt ai ni ng bentt)-:-fj ci al ,or. desi re d gsu tts E|§(ncl iédl n h%rlnlanls ! egul ts.
"Treating" olismy pRALQY; “f‘ncdeasmg Lhsupiony; TR AEdhdI 10N freans t hat

t he extent.faRedeichuRdesktdsaly st hyjoedtilivestiifesikap abisptoh offdhditti on,
di sorder, or a disease state are | essened and/or tine course of the

progr essi olﬁeis%neéi owed or | engthened, as corrpar ed to not treating the

di sorder. Faor a in freati 0 i decr.eas bod i ght,
e.g., at 118944l a 35}0%8 BheSHYE dis g‘ﬁ’e’fﬁ‘@gﬂeg‘?}% }/’lg"’%f @aﬁﬁn‘%?m OVt % \%%ea rabl e
treat ment L@géélei of thRIIiPERE A siiject, hlhcﬁuduﬁg/ﬁiﬂéel thh a Edﬂy\ﬂﬁss?.ﬁhﬂﬁ( 326 0en

PCT/ US2005/ 039686 beneficial or_ desired clini c% results, i. nclﬁg . but are
not it edds oo ngedsey mathenie refuce Bedy Wosht oF BITVaY bateVgeht gpinds tbits

di m ni Shegt Qfpe 8X t&ake. OfTnty, §ﬂ3§’e%%wﬁi@§MI'o¥l%§stﬁhn@OandZBQ'hd%b’vSenl ng) state
of di sease, del ay or slow n%&w di sease progression, anelioration or

pal | i at i on(censidened eiereeighi) 25glalpeinckidfbin ﬂ(’@/\%‘l‘éteﬁtéf’fﬁlﬁﬁ"ie%‘l‘o“or total),
whet her deﬂﬁ%&%&tﬁ'ﬁefeﬂs’%ﬁﬁ%@@& caldr€at nent” can al so nmean prol ongi ng

survival as conpared to expected surV| val if not receiving treatnent.

Further, t LO?@Z]'n ng“ﬂﬁﬁ% 18, fe gl%ﬁﬁﬁ’sr 1o ¥R EittieRMvaiBHN hStdeatibem, #f one

dose, but ccurs-upon admnistration of a seriées of doses. Thus, a
t her apeut i tabeyt iefaihireel” amindet subieats avhowr oSO Fight oephese o fp%lpldi%‘?t@se ,0r an

amount  suf f ! e's,l? nI}S of tlo%llngrv?e‘?%ht Ay d&ﬁlgg t%r dgét:?‘ %g Q]Ee 6165(?1[1]1 ?égﬂglh{ gﬁl@%ﬁay be

adm n| stered Th one t1ons. erein, the
term "t her mpdeatitcal Haye efif fooh pﬁdaalmmmlﬂtumalmefﬂe 2a>n§¢;ﬁtﬂf100¢1 diabhies)et i ve

conmpounds 0Si n that wi.l.l .ell. he bi ol ogi cal or nedical
response L?Pegpg?@g% g}'f?set&re idtignt Ay hlth in that is being sought by
t he resear rinaria al r whi ch
i ncl udes aﬁ@éﬁ at ﬁ%lﬁ re\garfi ttloeﬁ]lg mr?pﬂ%gsrr@ 0 rg&@%é%ﬁ@& aﬁ]ﬂ é%}hg&? (rﬁlggi[}léd The
novel met hog$jeof intneabthareof’ nu:ﬂudbhmﬁgdctawﬂmtairezmndarvwgm pr dhsgmrsd:é gsining

weight.

[0049] A “subject” is meant to include any animal, including humans, primates, and
other mammals including rats, mice, pets such as cats, dogs, livestock such as horses, cattle,
sheep and goats, as well as chicken, turkey and any other animal for which body weight or

altering body composition may be an issue.

[0050] By “metabolic rate” is meant the amount of energy liberated/expended per unit
of time. Metabolism per unit time can be estimated by food consumption, energy released
as heat, or oxygen used in metabolic processes. It is generally desirable to have a higher

metabolic rate when one wants to loose weight. For example, a person with a high
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known to those skilled in the art. [0058] As used herein, the term
"prophylactically effective anount” neans the anount of the active
conpoundswonoddng2aenposi tion that will elicit the biol ogiceals2esosmgs cal
response in a tissue, system subject, or human that is being sought by the
researcher, veterinarian, nedical doctor or other clinician, to prevent
the onset of obesity or an obesity- related disorder, condition or disease
in subject ane@a%ofléfalfeﬁlﬁ)f bOMESoleYpdH rﬂd?@erﬁ%?b?%tﬂe@o@} %s Qfoge(gaﬁ)‘?i'ésg & Ond' t ' on
or di sease. [0059] used herein, the singu form

i ncl udes plPgFfeam «'f‘ve#caff@h@é%a PeFRTEEish @lon@mw@éw ir¢iel fc&élnaéactmtym ear fr om
context. For exanple, as wll| be appar ent from context, "an" anylin

agoni st camO@el udks Wekhearnydeae mesy| dr fileagbrfygnass” loso]msle asdborker ei n, an
"anal 09" T L&l SodyInds Qé‘e%b%cwgﬁﬁfuﬁ%%gﬂ 4fs, OGhh K8 mbdamdlal of a
base reference péptid in and calcitonin d RS

i nsertionssmal pbrsertagstof & érou@bl é‘ﬁ%wﬂhm thmdﬁdmedfehmys@n&bmﬁn dndepinelf er ence
am no acid n t [ %, am ne acid
Sequence | SOgHER: oftBhes EXAMREL ST 9o Rludi ARk BP0 OF e

havi ng at |demssiy. Modwﬁ/me@m%g @tm%%ch]wmmaaandu@bwamt liimiteditol ty with

the base p u h_an ri se conser jve or -
conservat i \%/lg&ée{%ﬁe %@-‘183 saﬁrbdgst%%tce?gm fs%t PR R ﬁ’da%MPﬁP%I%ﬂ%cgci ds
and L and Brah2 WOn2ea6HHHRG0ET PES adl®2A0 nlaf3i9 GBasurddorsiy)unddnatepo@sighing! ude

conpounds havi ng agoni st and conpounds havi ng antagoni st activity.
Anal ogs, ag0d38t ei Bydeitidisxdhutiah’sie neaatlthedlecadien iof fit Hapesits ih G¥GbHy ASucter i vati ve"

is defined 18548 rence i.de. or ana | ogs,, descri be ove,. _having a
cheni cal bt ?Onéaﬁgﬁlep 8ﬁgp h\d ’%8 eé(aglp % % cgﬁqeﬁBs’é{@Fﬂdlsai“gé‘“&Plﬁ )
a-carbon detmns, term nal am no group, or term nal carboxylic aci d group. A
chem cal nodification includes, but is not limted to, adding chem cal
mj _e]'E ies, ¢o0sati n@y_rﬂsubdnfa!ﬁetms fzg’mi niiea i ﬂl@olsmglﬂlﬁdﬁhsﬁ raelbezltth@&m s

ifications at am no ac side groups include, without limtatjon,
acyl ati on 8‘11 Trrﬁ%algmﬁ‘ﬁ?#ﬁﬁlbﬂ}tﬁﬁﬁ fa‘i\‘lgélsﬂl??céf‘i‘lbl?? Beasued HPHEY 16 di ne, or
| ysine, al kydﬂablb @6 th@meGhutbhRfi 6f sAbcuRSORE FitC MeMIAO BV hbGuAss Abaiales fand
deani dati on gm &Put am ne_or asparagine. . Mddifications of the term nal

anmi no i ncl &t T BEErY fore R hose deectied HhY SoPatrutNanéo 30, &¥Geihe,entieetti - | ower

al kyl, andoNxagMlis 1H@5}{,3rh1§@hér@1ﬂ%yré\@ghéel cations of the term nal am no
include, without limtation, the desam no, N Ilower alkyl, Ndi-Ilower alkyl,

and N-acyl [oo3ai f igsatieans) fa@liﬁlﬂeaﬁl%th@ldglydsn%?ﬁlt 89 inR4- Qﬁﬁaﬁﬁﬁ’alﬁhljﬁb@e%éﬂe
al kyl aryl - acyl s. Modifications of the termnal carboxy group incl ude

wi t hout ~ | i Midesie] fhsuromadsariebierzans swé pandieloydtabelizadchy thefiiedr kyproduse diwod

aryl am de, cRlsyd@r W08t AL OYEEiAdWih ﬁlglte%ed% Jf*cgﬁ&lh&ﬁ%m Lz\(gmr al kyl
is d-C4 alkyl. Furthernore, one or nore side groups, or term nal groups,
may be pr opelyexstic oAy @:‘r@tcem m@bghcmyp@omn@m%trdﬂovasetﬂmcuseassu ly-skilled
synthetic chem st. The a-carbon of an amno acid may be nono- or

di et hyl at 8955] 00827 estapig &xstosiee” inimenntrlipichdappsitsovithin zndi anound ¢ssieseguence,

the term” g}éqfég %Etacgh&ﬁute ﬂlerT&Jnlf)g maéét(&? % Elwiét;ﬁ @rﬁfscl% NR&h t1 18} %ancreagngat ons,

del eti ons, erivatlzations
kidneys, blood vessels). Generally, ectoplc fat storage is an accumulation of lipids outside

classical adipose tissue depots in the body.

[0056]  Asused herein, and as well-understood in the art, “treatment” is an approach for
obtaining beneficial or desired results, including clinical results. “Treating” or “palliating”
a disease, disorder, or condition means that the extent and/or undesirable clinical
manifestations of a condition, disorder, or a disease state are lessened and/or time course of
the progression is slowed or lengthened, as compared to not treating the disorder. For
example, in treating obesity, a decrease in body weight, e.g., at least a 5% decrease in body

weight, is an example of a desirable treatment result. For purposes of this invention,

11



conbi nati on. The pol ypeptides of the invention may include one or nore

nodi fications of a "non-essential” amno acid residue. In the context of

t he i nvenvoanes/a26080n- essential” amino acid residue isparnssdusosthat can
be altered, e.g., deleted or substituted, in the novel amno acid sequence
wi t hout abolishing or substantially reducing the activity (e.g., the

agoni st activity) of the polypeptide (e.g., the anal og pol ypeptide). The
pol ypeptid f . L j - i of 1 .2, 3, 4, 5, 6, 7,
B R0 o tint B R e AP B0 Ml gpept | dos of

t he i nvent i2Bslioraion cfohe demed dimptons, dfhirddnleeastexioht df disdaseJstabikked Be.,6, 7, 8,

9, 10 or m no | i.t.ho abol i shing. or substantial]y reducing the
activity g;ﬁ Bf\ﬁ(grseﬁlcl) g}?)tg%g) ?S%e%asf’d%%ﬁ]or %ﬁgg‘ﬁo{t] g]f?agﬁgroﬁﬁﬁl%én’é}é‘%@@n\fﬁt i ve

ami no aci d psllibtdn dftiid divesse stitd, andhmatissihi (WRetha@menial @abidl)Swlshd sbitedle of S One
in which t mno acid resjdue is replaced with an amno_ acid residue
havi ng a silaﬁ‘clki%?ﬁab& dgreémqnﬁ,caﬂfdsﬁ et &8@1’?&% E'éﬂ“"éﬁ%?r"%@érﬁflﬁﬁxééﬁfde. g.,

el ect r ost atirejvahiy dstageivilardina:. Fetst, ebithe OYHRRERNEL Rales) . The

am no aci ds,may be 3 2006/ 052608 PCT/ US2005/ 039686 ~ nat ural |

occurring 811m’r%°ﬁﬁ'é? é’Pg\?‘EFﬁrBFB g} gecuts ypp1 jdaynisiration;of a seies of dases. dej@s havi ng
simlar sidehsdpRimaiEfeckfOMioint dhtotkisufitREsS phiiiel bﬁﬁ,a‘rﬂbﬁ%&’sﬂﬁ“ g NO
acids with basic side  chains (e.g., lysine, arginine, histidi ne}, acidic
si de chai n¥ et gdisease gisprder oneongitiogmayviadminigsred in apgohmoged pol ar si de
chai ns (e. gdmingk¥6dRe, asparagi ne, glutam ne, serine, threonine, tyrosine,
nmet hi oni ne, cysteine), nonpolar side chains (e.g., alanine, valine,

l'eucine,  [EBYPUCIARGsedHeRld, B teREAYLA AN el REBRNA Mean R PLANGRESH si de
chains (e. gig-’aﬁt'hr eonine, valine, 1soleucine) and aronmatic side chalns
i

(e.g., tyr Ve ORBAYIdS Ibilp Aempesitippttiens Walhelicitttheskiplggicel) or nBdivst esponseons may
al so i ncl ugde, QM SRRSELVIALI VS TN »am id" .or."am no

aci d residue” _li S gn%ant S%@t G’r_qlhﬁ%%l&ﬁ%&ggl&gg,@ét%%ﬁé%tlﬁ?g“q'&?%{%ﬁﬁgte%%%n $, and
nodi fi ed ameAigalaepigr ongihes sknigipmtvadcht ioclndes alonttioarny theapyptoefsef éace to an

am no aci dg; I [ £d ~ckncl udes reference to both
the D and tlﬁgﬁ%ec{egltgeﬁré g%l&sggrregl?dsvf o ?1@41{3%%0?%% B! S PRn 2T SR somer o
forms. Nat kren tathoseskididds thdarcl ude al ani ne (Al a), arginine (Arg),

asparagi ne (Asn), aspartic acid (Asp), cysteine (Cys), glutamne (dn),

gl ut am ¢ abl088) A Ay useglhpriim ehe(t@ny fproghiybitiichilp effédtive hmoiugvmeusitiean{duhe)

prol ine ( PP acird BBl e (TP B Rt R AT e, T o7 o1 e
(Tyr) and wapinsein(aVabye, syseng tubjat, oahimnm @eiidibeind & ,thdrekeadh6y, NOt | mted
: bhids !

to honol ysine. ,

hompar.gi-ni ne, haoposerine, azetid necarboxylic acid
2- ani noadi pi ¢ actd ,meg-gﬁlrfjfoﬁ%’ga]i ‘Hﬁ%c (I tB@’feé{?‘gIﬂf%ﬁﬁqﬁ%t,Ofah‘isﬁbﬁ?Wbéﬁiyc aci d,
2-  ami nobutejatédadicueded, coddieon MabsHaye ih Gugedichs rik AFBOSHRE HeGbaGh Jelated
2-am nohe%ngl C %ﬁl d, 2-. ami noisobutyric acid, 3-am noisbutyric acid,
2- ami nopi nBFYET AL IIoR 8F 48455, - but yI gl yci ne, 2, 4- di ami noi sobutyric aci d,
desnosi ne, ' -di,am nopi el i c.acjd, 2,3-di am nopropionic acid,
N- et hyl gl yEOI%FIé _ NESH ﬁﬁ?ﬁ’af"ﬁé?%i?%‘ﬁoﬁpoﬁq n@d Elgﬁdﬂwgqeyg}ur?égeferenc_es
al | o- hydr oxyibsy sthRBvise i8dibyted Sk Bonn@nted: MBHEARPRYE & witthe éﬁﬁﬁgﬁ I ne,
al | o-i sol euci ne,. N-net hyl al ani ne, N nethyl glycine, N-nethylisoleucine,

N- et hy| pefAG 1§t i anlin Reoritt gt rglufieenc o ajose #aylimeaaists.
[0060]  Asused herein, an “analog” refers to a peptide whose sequence was derived
from that of a base reference peptide, e.g., amylin and calcitonin, and includes insertions,
substitutions, extensions, and/or deletions of the reference amino acid sequence, for
example having at least 50 or 55% amino acid sequence identity with the base peptide, in
other cases, for example, having at least 70%, 80%, 90%, or 95% amino acid sequence
identity with the base peptide. Such analogs may comprise conservative or non-

conservative amino acid substitutions (including non-natural amino acids and L and D
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norval i ne, norleucine, ornithine, pentylglycine, pipecolic acid and
thioproline. Additional wunnatural am no acids include nodified amno acid
resi dues wibixeds/@e@scheni cal |y bl ocked, reversibly or irceuse®ishbosse or
chemcally nodified on their Nterm nal am no group or their side chain
groups, as for exanple, N-nethylated D and L am no acids or residues
wherein the side chain functional groups are chemcally nodified to

anot her fu n aci ds.incl ude

ot hi oni ne S F o e ks SapoRiE AR aoRE o S A et
ester), a AV ddalags, n@heai@ndefbfedaeelmmludb @nmvat;vet\l— et hyI glycine, a nodified
am no acid of glycine; or alanine carboxam de, a nodified amno acid of

al ani ne. Aﬂmﬁﬂ]goné’i“deé%a}tim”ei§ defuzed asamefhendemepﬂiqmamﬁdgsad@cxﬁl&ﬂ@bdnbgd in

Sandberg e 2481-91, 1998. 14 WD 2006/ 052608
PCT/ uszood‘%‘gé%%@%‘”[l%[g%‘gf‘ Pbniofs Ped°ft¥8°rﬁ8f I%%MPIH%PC’E‘ ﬁ‘?"&ﬁﬁ’ﬂﬁ%ﬁ -G

appl i cat i oatotrisalbrrmhilaﬁﬂaigrmgﬁ oﬁireﬁnMﬁll ohfb@ﬂylicrhmdl\ﬁélﬁﬁ%clﬂaﬁﬁé@ﬁwod{ffegtlo%xarrpl e,
each am no.a 03| t ins nore than one possible amno acid.

It is specfﬂ"f“é%i pt 1&8 Eéﬂ é % eicd HOHREifh STeate Q%bqv&% lpediEsmoyingup
shoul d be cansitdeiadics aﬂ@dlﬁ&:ﬁioﬂs attaRBACRYd ﬁ@é@l’)ﬁ}ﬁ'lﬁ@u&n%tﬂﬁ& 11{-3:1'?@9 ment of
the invention, and the Markush group is not"to be read as a single unit.

Met hods of 28asion ef Biskp smiOBSDs) -adkylysine phirgiainseldistidindh er Iysive ntkiytariopr ow des
met hods fo R RY mstratlono

conbi nat i ng %?Qgﬁ (ls}gls esclrata%gyléﬁé?d é@ﬁ; bl eg'mdlgﬁ(%‘e n%? onpr SVHEES HiEt hods
for treati Pf{?dlﬁ?emftspf&ln(ﬂermmbammonmllakedlthhushmﬁamn ﬂhesiena"adﬁtos N-loaad/ or

condi tions, ducti.on.in nu t availability.
G ven the ﬁﬁ&eﬁg%gnﬁﬁpg nlgécgﬁgvﬁ% en ul\él%(ﬁﬁfallimﬁ%?@l%{é??lBﬂéml%t hods of
t he i nvent inshiderawithaii luwtatrbm,rth@dhsammsmacbwe:mllqi N-éMetvetiBagRd Nofcypne or nore

the agent ranet AEH et RS ho bRer SRy ™ Foub Al rd er ntriemer

i nvention fhedarmitel eedbamyugsdupaﬁalm @ithéut Goibiic tHe@midY, 103k hikylohasd,ty agent s,
Admi ni stratJ n of..the.a 0 tion" shoul d be understood to mean
orovi ding S&CH Bpidg: ﬁ‘@'lf}igg 3%363[’] 5%%}"3&’(‘”37[ plkresar Bedifpaionsrelqwer alkyl

Adni ni st r aisiAIRCORIKYh SurtRgRBles o ntbrO6iaY Frodss, 8 SHMEh AP HBARYkbEaLs dosage
formul ati on containing all of the intended anti-obesity agénts or in

separ at el y WPHCREHO PR ket thyerinarily-skillsd symhatis shepeist. flde mutagidnar an [ 0068]

Wier e sepagahg 160939 De bW AihaRg.Ra€ used, the individual antl - obesity
agents can be adm nistered at essentially t he same time, |

concurrent foge210r B gei&RRKAN $l¥ect B ABISHE Sequs nt| al,l'y prior

to or subs[e uent togt he adm nslisgct ration o i lﬁ%ﬁa}cﬁ ﬂ“?tefanflltlgl8 18%}°Py agent of

t he net hodinc ﬁe@@h@m@msmnns eloagations, slblﬁ‘atnnsoandmnnwmdmaaiommr ihnvol ves

adm ni st ragd ginehns ions during over

intervals. For  exanp eo%;p% Rt ggl&fl G%Ang% IEa e%{]ﬁrﬁg m°§?@9‘§§gwg?ﬁf§ay 1

t hr ough daWOB@S@nwl’émlmo ebidsésidpe. hghhﬂbon?ext sf thd mvantsztneai ad)nferswmlﬂaymﬂﬁ

t hrough d od| rre | st rat onbi patj on

i nvol ves Z:er{? %mg &S? ﬁ%ﬁd’uce) s‘éaﬁiabrea greg’oe gaé’ ecglr%ﬁ\l ufﬁﬁlsmi ° LuGLuEntP al |
acid sequence without abolishing or substantially reducing the activity (e.g., the agonist

activity) of the polypeptide (e.g., the analog polypeptide). The polypeptides of the
invention may include deletions of 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more non-essential amino
acid residues. The polypeptides of the invention may include additions of at least of 1,2, 3,
4,5,6,7,8,9, 10 or more amino acids without abolishing or substantially reducing the

activity of the polypeptide.

[0063] Substitutions include conservative amino acid substitutions. A “conservative
amino acid substitution” is one in which the amino acid residue is replaced with an amino
acid residue having a similar side chain, or physicochemical characteristics (eg.,

electrostatic, hydrogen bonding, isosteric, hydrophobic features). The amino acids may be
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nonover | apping intervals. For exanple, anti-obesity agent 1 is adm nistered
fromday 1 through day 30 and anti-obesity agent 2 is admnistered from
day 35 thwougds/@dags50. The instant invention is therefece/usedssswusser st ood
to include all such regines of sinmultaneous, alternating, or conpletely
Separate treatnments over the total treatnent course, and the terns

“adm nistration,” "admnistering,” "admnistration in conbination” and

" adm ni st epdigiy Bocu RaddaRial (@Geut). %ﬂll'ﬁs%?%%%@ld%%ghmg 15 WO
2006/ 052608 P /USZOO / 039686 0069] Tn one enbodi nent, the invention
provi des nEEHaHEds Geins aEUEPYE ITHle pitefhese Mhpsamlmlq%rnmwm&wﬂa‘ahﬂcm@t ration
of at |easty, N{Jsi@ReSL ]ﬁgﬁ tfaildP ﬂﬁp sehgict ures

i nvol ved in ?ﬁ % 3?5 () %h%%bp g%§5§§#g i mg ?§§|%%%?% co |n§t|on W th
admi ni str aem@nu@fnamd pdarstideshainaw g, -ghives aspalag@n,tgluthamea@nse, thpemitel, ndbr ai n
structures,j | y ion. In sone
cases, theqﬁg%%béggl Iﬁhé8%%$én§%%%HS£g @E%ég% aﬂ% gkggyg%eﬁ%Tfectlveness
an anti-ObBShﬁgmﬁgﬁﬂheﬁﬂﬁ@dﬂﬁﬁmﬂhﬂp%ﬁ@mﬁﬁﬂﬁmkhmfﬂésﬁmns(egamymnmben used

al one (m)not hera uch cas nmet hods of e.invention increase
or enhance'iHg 1 ‘ﬁ%%&“teb %‘Eatﬁrfl‘%ﬁpfun% a5 Wm&&é’ﬁf ’ﬁfgan"?e YRR e,

prevent i nghgfidiag! ybstiGtiohO®sy ko REMBShIN@NESSatRY cBAREd. nued use or
i ncreasi ng potency. Methods of the invention may allow for adm nistration

of |ower dpmages Of “@meioQkidTeF ndho ddi€reaidhié o BRSIthitual eRinG atigednh&tural
conbi nati on as conpared to the use of _either agent al one. %007%q I n one
aspect, nmetHEQLCHs apf aodificd aRimescisy dplege stated YhBr GPERNe 2B gNe Y A of f ect

anong the admontt gerneﬁlwgﬁ@%&ﬁcﬁﬁ%?rrﬁmeghmudds@ef@@ﬁae&ﬁb@ﬂlmrﬂd the L

adm nistration of a_ conbination of anti-obesity agents results in an

ef fect, e. gereoorperifcheibHruriraRkor suph stergoismerisi foimsy Napweluerinuaeidsn body

wei ght, 1 egigib 9Rninb (Aﬁpqrgunﬁ@dﬁ%)f A EAS ?Aéﬂ) Apirabakd &%), cyéaélﬁ@ d ,greater

t han the conbi nati on of istration he antl Jesity
agent al onselufarsrptier &]Wl}nlc {l@‘b(ﬂl]l), gh(cm @héﬁllséléﬁlé éHleﬂSOleH@m@ Hlﬂéd@lim

met hods ar gﬁg@ tance to
an anti -ob éa gxlzgiggﬁ“})@go etp%héf;gﬂdg#%%ﬁe)%@%@r@@ g?%cfe@h? w il be
able to el ﬂmctmrar(Thm),ttr}qowhm (tTyp)r ‘ergpmqe‘.ﬁyto endyvaline €\dalr Jmmaturdl @mino acids

avai | abi | i [ t, hout

wi shi ng to¥%lélde’§ogl%r§ by ‘“? 0d Eégm 9““" t%hmn?r? ?ch?r E°m°5?“&n9%eﬁ‘é‘8?°.a§°e°é‘y’{‘hat

| eptin resadd Mnumplbemdtweammoetdlqm adid @Iatataeami@amﬁmobmmbnm aéidunrd i n obese
subj ect s (| esensiti.zed efore,

one) mot b o ifioptts a0 B 2T & SRR P oS Rl E e et

ot her t hanamgpisobut{c &id, 3&E’fﬁhdls’bu@|hcaaldﬁlryiniﬂ’(bpﬂ@ﬁm ia&ti,)texh@rynﬁ:@ugl@cmal ght of
the subject so as.to reduce. or the |le t n r .ance. Once this has
been achi eéédio TanpigRisphtyrie e BES g AR RIY. clicoichr-BRESBROT

conbi nat i oRciti N-bthgrlsaitel Nfbb@ﬁis% At Abmb§roBne, hﬁiﬁ%bll}%n@ral dedxylykine,
agonist), for a further anti-obesity effect. O her neans ofy reduci_ng wei ght
to aneli oPAYEoREEPlTLS: ﬂé@ﬁi@m&@@ealﬁ%ieélaﬂ%%ﬁll%rtsehum%éhms%lyla agioe, Myer ¢j se,
ot her diet n{é’f}fg@ycnﬁanﬂ-m Hﬂgbﬁa&n@@vm@ml?eﬁ@tgﬁ%e,l N 1RO dhRManiddh e

invention is directed to the deliver irst anti-
norvaline, norleucine, ornithine, pentylglycme pipecolic acid and thioproline. Additional

unnatural amino acids include modified amino acid residues which are chemically blocked,
reversibly or irreversibly, or chemically modified on their N-terminal amino group or their
side chain groups, as for example, N-methylated D and L amino acids or residues wherein
the side chain functional groups are chemically modified to another functional group. For
example, modified amino acids include methionine sulfoxide; methionine sulfone; aspartic
acid- (beta-methy! ester), a modified amino acid of aspartic acid; N-ethylglycine, a modified
amino acid of glycine; or alanine carboxamide, a modified amino acid of alanine.
Additional residues that can be incorporated are described in Sandberg et al., J. Med. Chem.
41:2481-91, 1998.
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obesity agent that acts upon hindbrain structures involved in food intake

and/ or body weight nodulation to prinme the body before adm nistration of a

second anvo-0l@BRdoy agent that acts 16 WO 2006/ 052608 PEEMUS20805430686

upon forebrain structures involved in food intake and/or body wei ght

modul ation. In certain enbodiments, the admnistration of the first agent

![ﬁ for a nunber of days, weeks or even nonths before the adm nistration of
e secon nt. ' [ : r=Ya Ty iat red

al one or i%@ééinbilﬁa cﬁu%ér;gev%\}o%%tt éhn%@fﬁg%%geg%g%l%?ﬁ%gg?%gaﬁ%%rrbodi J[rg%l;’lit‘i;is t he

first antiMokeshgyupagionexainpleaeachiaminpracaipoaitipn fhat eapéaimsgnorg fgnihe second

agent is a leptin.or ept i ist. .l enbast um
leptin co_r?é’&sﬁ@? 3??”8&0@ I%als g%eﬁi%é%gp %P ?e6nrp lattécg1 tﬁ%??ﬁhm str 5{3? gltﬁ%gafri%ﬁgﬁﬁ
anti - obeSIh shyulage bdisideedgepadtely, thdvetry chthpnigihghnothar embbdimestrf debiimeemtisn, it is
greater than 20 ng/nml. [0073 n_one enbqdi nent, an anylin or an anylin
agoni st isana&?ﬁolﬂf“g’f‘gjr%H&IPBn?‘lﬁgLeEGGSF%?:fmé?unlgast 1 day, 2 days, 3 (rzlrgys, 5
days, 7 di{ﬁstl 3.0 %aﬁrsj, #4 days, 21 days, 28 days or nore prior to
agm ni stratt Sf | or leptin agonist. In sone enbodi nents, prior to
adm ni str of _a leptin or lept.in agoni s | 1. . anylin
Sgoni st 1 L0ehh i oourealel Pohil niflatetiRE Real i dnar v
tCﬁnce gt r a;ar%@nab:ﬂnyuh&hgwamﬁmaiﬁsla abottmbAnatigh of anti-@esityt dgams 4Thusgthed , | ess
an ng/ M, |less than g/, .or less than .abo 0.5 ng/m .. |In sone
enbodi ment&Venton grgyidgs {_S‘thﬁa&l fl@b‘fr?altfn% ﬁ%‘?ﬂt% im‘?@e%{g'ﬁ]ieﬁit‘egtdéﬁﬁﬁsﬁg’i o epl acement
Eﬂer ar’y arﬂ?&l{b% 8«571%1’:1('@@ E}laew&rl]lﬂ‘béﬂeﬁﬂﬂyﬁiaqll?@gﬁ&ﬁin meiwenkiladilignSieh theeptin in
e plasma. [ n anot her aspect of the present .invention t hods for
reduci ng tlﬁ%fe?sieéke%@fc'ﬂv‘?i@_%se‘?’lﬁﬁi“ﬁ_ lﬁé?‘QB’BPti‘Q?SdF%tE‘?‘ﬁé’%g‘eé?"é’nﬁ‘?no‘?}f’ydagg’,w wher e
t he met hodge dRiLisESForaF M Wi SbRLENE och®or thH@ of tlja86lobesitd agdntnatd Bn of
anti-obesity agents in effective anpunts to reduce, the %iﬁ%ht of a

subj ect . [@ohFatipy asesmpaEadie diesnheidhegecpirdonentieh £ Brino is of the
invention are used to increase the netabolic.rate inh a subject, decrease a
reduction PR6The WeempbpdscofhgiavenHonproidp parinisigiio faSQPYBAMCT B abol i ¢
rate in a éciégﬁﬁagg%mfs.' Rﬁﬂﬂﬁstﬁxﬁgﬁgftﬂgﬁgentst“hﬁcoﬂﬁﬁ@%ﬁ’i shofil@the unddoddtyol ve t he

a se of the

preferenti kel pbody' s fat as an energy source over |ean body
tissue. |memrmoddipectch dféernepes (e arubisctis negstol deeieris SHIMIBITAINN 9§ the

adm ni strat | ' i : Iz i reTol=Ya\; t her
aspect, a ér eg‘{%g?]{llgtﬁpcl%ﬁ8%%211@2%ﬁﬁ%ccfga?faggégaggﬁfég%g%ed %&Iﬁngp%lrek\)/fg%ed

fol | owi ng mtmiled stirdksiomrgeits bhie seprdttinaithoachonteadrdiagoti énitt gvmdsages. | n
still another ﬁls ect, lean body mass is increased follow ng adm nistration
of the co F‘H‘élﬁ of anti-obesity agents. Such preference for fat as the
energy sou may he determ.n i t Eggﬁ t. of [ ssue to
| ean body toféggue, V@]se EeesrePg?tﬁéiagg?/P&r%lgféﬁ%%é &g?’e{Feem 0 yQIV\a/enfqé) ﬁ%&gtﬁéel?%t

cont ent at cdnlte diegiinaehat casdtighydhofanteliand, v.e atamemtenpgraratisepdatelyncr ease i n

nmetabolic rate i.s. a higher |evel .of the_.use of calari ener
source by ﬁag%f?gj%é%ets’ lcﬁ%éﬁqugmﬂ)ag iP6d" t8f°rflllbr§%qu8%trﬁ%ghreea§m\}\lﬁ ?ctﬁa%%) %gﬂﬁ%%ﬁr of ugg
of cal ori egntPsbedfihBienestaligyethdd. il s200 6hDSRGEEs, RENIMIE2005E8MBB6tion

involves administration of separate dosage formulations during overlapping intervals. For

example, anti-obesity agent 1 is administered from day 1 through day 30 and anti-obesity
agent 2 is administered from day 20 through day 50. In other embodiments, administration
in combination involves administration of separate dosage formulations in sequential,
nonoverlapping intervals. For example, anti-obesity agent 1 is administered from day 1
through day 30 and anti-obesity agent 2 is administered from day 35 through day 50. The
instant invention is therefore to be understood to include all such regimes of simultaneous,
alternating, or completely separate treatments over the total treatment course, and the terms
“administration,” “administering,” “administration in combination” and “administering in

combination” are to be interpreted accordingly.
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source by the subject over another period of tinme under substantially
simlar or identical <conditions without adm nistration of the conbination
of anti - obezwdgpsagents. I n one enbodi nent, the netabol iPcTiBR@sI0SIcBOCT eased
at | east about 5% in a subject, in other enbodinents, the netabolic rate
is increased at | east about 10% 15% 20% 25% 30% or 35%in a subject
conpared with the |l evel of use of calories or other energy source by the
subj ect ov not her (ﬁﬂl I: J . ical i.m or

dent i cal 0 1 Do SbbARR di by BRI iRl Tl OF

ant i - obesi twilagitytisoughheministradias of dtleaseimalaotijobesity agent tatadraipor &elreid usi ng

a respiratqgry cal.orineter, .fqr. ex e. An.effective amount.of ..the

anti - obesi %&Eﬁéﬂ’i‘v Ilvc? ! éooﬁéng?}(ei aﬁa{gﬂ’%dym@gfnﬁgﬁg ﬁ?nsmé:ﬂma%tﬁorﬁw% each
agent ef f egdrhivitrition of BideSasE: dnkiebedtyabealtiiet sat eonmimibsiubjtecturestierwlved

adm ni stered. i n, conbi pati ogn conpar fo subj ect,, not .recei ving the agents
or only on# fB?‘?’Pﬁ’ge Mt §.8y f"@’@% O‘Sﬁmé’ﬁo h eéﬁi%’cfp?r’é’ﬁ@f’&a&]ﬁ]éet lﬁg%lthlog

provi ded t picfea@Ug entdn6eiBE SESEvEMRsI R ABQIbkSty ap@t €hat RasdinSitidjegfettiveSughif a
decrease in netabolic rate can be the result_ o condition or

f an
nutriti onaf™ehEhysss alane FRGHSHPY hdh sYdsaeest iBe RePati AROHYTIOREICERH i ¢
rate, for gXaMPUE thed¥RctivieResd ah BHUERMiLE e Bye fileRimpld, pi@hiingldr@dlagingt , OF

wei ght loss. Arestricted diet includes _allowances or prohibitjons, or

bot h on t hiost gfsdsciiengss by continterbuss opinsteasie Patasy Methods of the BEVFTHORERYi n a
diet, not hin¥su RS e 180rGRbREd §%ne 5PMoR AR a8ti-oBSsityAgdrddiskd dual
diets, thgﬁcﬁ’ggﬁ/g@%wﬁensat es wirt h % T eduged ?ret abolai é ratlﬂg %ased on the

| ower cal orémgbingttoakeconprredds sherise of ¢ither agsEialeswn- r egul at es t he requi rement
for food, thereby subsisting on |ess food. As dieting continues, the

t hreshol d @70k al &r ¢ns aspretkesthiods plilie nwentionwetyids aavnergishaantiorhssd effeche

i ndi vi dual | .04l LO L 1€ 8 ahd Q8RR Bhidistiopscause of the
| ower ed cglltnéfr?% @QILJ}] lg%gelr‘ﬁ?la g@h’o{&%coang% f’éwer -ﬁgosal1 ma’td_a bol i ¢ .I?at e (NIH
Technol ogy cAsbiegpmefianti-Gusitergensee®linial ancifog 2 g. Anredudtion ér putrignd.

116: 942-949; . en 99 n. .:l.nt . 119: - e aspect,
a nethod i gvaﬁ\/%l\gg'dree&gcf]ﬁg n?%‘c’io'li&&ewetl%ﬂg’ r?‘?)dslg mg% Pr%c% é%%?’ﬁlgé?agfgg)?ﬁhgblggh bj ect,
where t he kbgd infrearatiabohé combinaionsf theeesubsof admafistaative ditbe dnteabesity e di et or

wei ght | oss. usi ng,such a nmethod, the subject's reduction in netabolic
rate is de&%%’é@é‘éf@if’ng?w’ia@st about 10% 15% 20% 25% 30% 35% 40% 50%
60% 70% % .90% or, 95%i.n .subj.ect . .Far such.net S, 1] y be
desi rabl e ?@()ﬁhm Goder Fsr?gclccof)ﬂ’rﬁlﬂ‘éeﬁ%l}’i n}%thog%%rle_p %)‘]t)mec{sglﬁtW 31%%58%%%’ gpgt the time
t he condi t ieDRinate antubjedtts redid@inco ko phunsiabadityrageitBe that shémhe bamed whi ch | eads
to a loss or reductiaop,in nmetabolic rate. However, it_is al.so contenplated
t hat adni n?&?%‘ir% 1t "Bﬁ be ghle &b‘g’rﬂté‘nia’étl'g%%ﬁ%ﬁé%(als%{?f%rrgd‘{cﬁEI%PSWdi tion or
nut riti onalyAlabinhy 8ddeed weige fBitel 8t mds). Foaé:@ehpld, AndRighdubsisainges beret abol i ¢
rate is nmeasured using a respiratory calorinmeter. An eff«;}%tdléve mount of
the anti - obewidly thigentty odter fisoe 5 PAOART SaLlrpigHcHERECcITEY; ﬁfﬂfﬁ? of 18 WD
2006/ 052608, JaGd/c13209ah GRRAA80obLa6INRBRIY., 188 bETiHaY BechRiedeshansd 1 he -
reduction of the metabolic rate in a subject when  admnistered in
conbi nat i omeptipbOTPTelorR, can gt of Hsdrtentiortorsesag it Beritg HGHOPEBY! |
pl ateaus arg.p E)ﬁ’i‘é%tﬂﬁgl’e t\fwg;!’g% afhyliflo Bpgnﬁﬁrg_%f)ﬁi%% 6T Nefdnebf R sidoesd | Ve
anounts of anti-o esME}aentsm conbination to ) o

as to reduce or remove the leptin resistance. Once this has been achieved, leptin is then be

administered, either alone or in combination with an anti-obesity agent (e.g., amylin or an
amylin agonist), for a further anti-obesity effect. Other means of reducing weight to
ameliorate leptin resistance are contemplated, such as diet, exercise, other diet drugs, and

surgical devices.

[0072] In one embodiment, the invention is directed to the delivery of a first anti-
obesity agent that acts upon hindbrain structures involved in food intake and/or body weight

modulation to prime the body before administration of a second anti-obesity agent that acts
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a subject. In one enbodinent, the subject is |osing weight, or has | ost

wei ght, for exanple, due to a reduced calorie diet, increased exercise or
a conbi navoanoddaesoeof . By "netabolic plateau” is neant prirns2e08i8968@l s of
steady netabolic rate while the body adjusts to changes in caloric or
energy input. Changes in caloric input or expenditure can be the result of,
for exanple, reduced calorie diets or increased physical activity. Such

pl at eaus CapordRrebeRs fRitachs ik Rlve XAk Syt béH i.oen when
wei ght | o0ss slows or stops. In . one eﬁ%al%l rrewrglt9 g\%l?ﬂgné)d%ﬁ?r{]ggﬁ? Snt

i nvention FE8YEBENE.Hke m@ﬁtrmn@f the frsngdols foraplrmeeaﬂdaya, veeekdn] eseri

conpar ed W,I{ogthglggf dugatdng t I R n.otherw se i dentl cal
subj ect over the Sane erchs) log%tfﬂ%%eéﬂon entt %yt?‘a tolma’l Pilseg?’?ﬁﬁgﬁ?t

i dentical be éﬁhﬂmtstemdsalwewhmqonﬂmmlnn szuth&ta ﬁm agéntt hae@t@ﬁitﬁnbaﬂmntspdae

anti - obesi gy ment. hod,of the present

i nventi on red%@é%A£P§38% cli/oro al’ﬁ-:y ggg?l}lﬁamﬁigg%qggda%egﬁﬁgrl NFEh t he
frequency &ptimegaiiol insopk ambadisents, thnsedi @p¥ih Senckitteitivh 664 subjl] @dr tover the

sanme perio der sy bst anti al | lar or .identical conditions
without a %glrrllfss?h(g‘t qﬁaa(S’P PR @SS 1 ?aﬁ?ﬁrp@?létﬁgfp ldB&thet gmbojaRends. it n st | |
anot her enanléateniian 28 nghmt hod of the present invention delays the onset of
a nmetabolic plateau conpared with the onset of a netabolic plateau in an

ot herwi se [MW&R} i cal ormuhjbedineat an amiitn SAMRNPER 0 iRl ddhiBisteldd USihe
subst anti aI I i.den %I cal ondl%ﬁons wi t hout adm ni stration of the
it 3davpy

conbi nat i on ?atg%‘ﬁsf‘{%e%fi?ﬁ & 1898%0 i hens, 2ldaraBsiderrs gl at eaus

are identi frioﬁﬂ)rb)y tchiRtihibtR@ion PEX 1ePES o%pﬁl%%!ﬁi@ﬂ Iﬁﬁorﬂ@eﬁﬁ\@ddgrﬁénté ﬁ§r tol N ON€
enbodi nment | east one netabolic plateau is reduced. In ot

embodi ment &4 ‘ﬁtstff‘té‘ﬁ*s"tfatlmn Of {egHn 2geyift anpmylin oxanamidimagpiistds gmmlsque or

ten netabal th@sdbﬁe’étﬁﬂﬂlﬁle@éﬁm"l&ﬂﬁﬁ%ﬁceuﬁ@hcﬁﬂﬁttﬁ@%ﬁb]@&@@ﬁqtout % Ii)gééfq lflha8|4at eaus
are del ayed one npared to a subject not adm ni st

conbi nat i oR&/8¥: leaﬁsatﬂ?anéﬂ’é@iﬂt S‘?SS&B@M B2/ophds fess thee plaque & ngimls lnfdnzr  condi ti ons.
|n other asgeqfifentTRIGHAAbE S IBALEANS A a days, 5
days, 6 days, V\I;-:-e &;‘H eB 250?1 f(saddﬁmg%éégﬁ% I%Plgg%%%%em& me‘ﬁé I n
yet anot he?Ché@rYBé‘}%ﬁf@bm010$0ahmm@maﬁ9nmfdmwemtlk:qvlqsmeser ve the met abol i c rate
in a subject. In one enbodinent, the subject maybe at risk of Iosing

met abol i ¢ AY4, f Branothwrasptcs of B eresent irtventiani mipthbdschar mﬁucangteeluele@r calorie
diet, restgdelosthoticth rese rva i on of

met abol i ¢ rat eﬁlé a nglllcﬁélgcﬁgéﬁécgﬂeg}?& V?%gy\ﬁée\%gfheé?eﬂﬂsﬁi SOUR SeSf‘ BYEFIE 40 or

anot her ené@g gybierd arerebibation of eitj-eletsitpye@ntsan plsctioglarburit tﬁEedmeérmaﬁnfécghv\bﬂ h the
level of usg.of,19 WO 2006/ 052608 PCT/ US2005/ 039686 cal ories or other
energy source y an ot herw se identical subject over the sanme period of

ti me under st apt identica . Wi t hou

admi ni strat |60 of ﬂltéh e%bﬁ%lmﬁlé Pgﬁl SFYeHAY m8h‘8§sl (Eqsflea‘ﬁg 1.1aﬁer1rls?5£f€ aspect,

t he net aboinpreasedhaemétsbotimiraie o ammtijond, tidtirdase 4 EYodion e $160§beEd 1% iRt abol i ¢

rate prior he initiation of the event that results in the decrease in

net abol i c u% Ctt Gt é€ %tg%glf@ate fmaes‘ﬁﬁf%lt)lﬁf’?%er?%ﬁdém?’g themsphelivadtew t hi n

10% WI t hnaly 171%1vmhb Ipraﬁer&%al detolfit b3y 0 Fat hesberfaylsb@rcs bR @Gh bedyEkabol i ¢
onbi nati on of anti-obesity agents is

rate. as
admi ni st e?lgld) ngfl%eﬁt rei“h}i’(’?iyéjfais%ﬁ gt eﬁr?%d@wlﬁ%ﬁ%ﬁ‘lp’éﬁﬁl@t(’fthercéglﬂ)mamred di et ,

Or exerci s& an8@besity agents. In another aspect, a reduction in the lean body mass is lessened or

prevented following administration of the combination of anti-obesity agents. In still
another aspect, lean body mass is increased following administration of the combination of |
anti-obesity agents. Such preference for fat as the energy source may be determined by
comparing the amount of fatty tissue to lean body tissue, ascertained by measuring total
body weight and fat content at the beginning and end of the treatment period. An increase

in metabolic rate is a higher level of the use of calories or another energy source by a

subject over a period of time compared with the level of use of calories or other energy
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[0079] Metabolic rates can be assessed using any nethod avail able for
determ ning such rates, for exanple by using a respiratory calorineter.
Such net hwdo@nd2aevi ces for assaying netabolic rates ace/Usp@sniicBst he art
and are described, for exanple, in U S Patent Nos. 4,572,208, 4,856,531,
6, 468, 222, 6,616, 615, 6,013,009, and 6,475,158. Alternatively, the
netabolic rate of an aninmal can be assessed by neasuring the anmount of | ean
tissue ver ATy he di et
peri od. Thugﬁé%’% &%§&%n8tﬁ%ap% h%&ﬁ%@%%dﬁ?%ggg %ﬁﬂk S%ﬂ%%%%gmat t he end
of the di eioadlyowut}m)dt adnnnlsm’t@n ofithk reqieatidnyof agd-ebesii e£rth tlooRfet er mi ne
total body fat.is to s C I enov i toneal fat
pad, a bodi tSfR} the 68%?@?11 fate{ﬁlécr?aé? %ﬁeea?tl Wg%t%/ﬁ]%%bfegg 5 et ween t he
post eri or ecaliddimang, th‘éla{eltabandratehelmmieﬁrat east pbatit @0%) 1%r250t7<02ﬁ(%1r30"/The pad

R P e R

l'inear, ohgsRc@RtMBohehpRIAS GRAE mﬁ@e@@mtangilw sithilghe idepénatemtlitiohs body f at
and retroperl toneal fat pad we|% I n anot heji:hﬁ (gect of tbgﬁ; pr esent
(oo m

i nvent i on, ViRoUhyEREEtioned theichg ?"a?or}ﬁsagtl‘SPGSI‘iyﬁé?rﬁsa Fe° Werst c rate

in a subj egfe @k Be RERAVAQEing WRGDHRatbRQalBBikRAE ToLEMbles An eaféaﬁvalaaioam oty a
conmbi nati on of anti-obesity agents in_ anmounts effecti o redyce fat nass

by i ncr easthpgnti-pesitupeatsiof as wed Hybisicmbpdiment igap apeyy o g‘ifﬁ PEIEXFTEYESEd as a
per cent agegtade R mi@ichk [ROHYa IBRS: witdd ARTEst@EPBCotbirdaién EipafRIS al S
reduced by at least 1 % at least 5% at I|east 10% at |east 15% at | east
20% or atsubjsaistot ERoiyingdlre aghels evenls encofl theraggtthent . I n one aspect, the

subject's | ean mass is not decreased over the course of the treat(ge I n
anot her a$pedt, Irpmothangrehodiment.eanethrrsis PToYIded iiedics @deEPase MERRAY over
the course,of;it ngJEJt egldiBNMecreaden gﬁf%&ﬁrra@%ﬁ’ 6 the k81t SERIyRGhditiSn &N @
reduced calorie et or restricted diet reduced calorie diet" is
meant t hat mittigongLityj wsicdl segimeyetbeti leags f%ﬂ/\@ﬂu@@néﬁ meigbgisratgor el S¥far ed t o

t he sane sub consum ng
at | east 51(5’ %ré%g@%@éﬁgﬁg %}é:? %lgtfég@)%%%g %%g?b g%gtgau%gﬁlgfruﬁgsz er day. In
ot her i nst aheesgestoherobibiicastor bethootisuppasgf &tod|oe detanb@ais of Hod oplggh 250,

300, 400, 500, 0, .. 800 0 (o) [ 00811
In one enb%Wﬁtm %fhe? RRL 15F es&%ﬁ%’ Q?Sﬁc\gl)glﬁ alch%es %X\P&ta]%gi %Ségﬁlgﬁg %%afglgtst he fat
di stri buti @8 bbdy @nii¢hjaestwiths rpcnmmil ecboiivante bhded oneticioveraivpic lns:ds: In

adm nistering a onpi nati on nti -.obesi S.in a,rmunt effective to
alter fat efiSEtP4t %??r%ﬁlowﬁ'r?g’r‘éa e, fe@é’femqn I’%ﬁoeo @‘5 Ry subpiRUnE Griless £ |(f)n
results frﬁéﬂi@ﬂn% sstigasede edsabialforsoalont inthiederedhcedr Wleﬁtdtqnnghémded)r bot h
in the subject n some_enhodi nents,. the net ho ;)ol ve (6[1 el net abol i sm of
vi sceral othedudivigial tpigelly paipoy ek iile caiing apformp 1‘3 stausy e 18954005 150

20%  25% 30% infhR&mr&hola 84 E)K?V%ﬁ’b;féﬁl ﬁlé'téﬁblif: Qz[te &WHFI’écﬁﬂ(ﬁﬁggﬁAsfsédsmehm one
aspect, the nethods result in a favorable (i@l’l but i on.

enbodi ment Cotifaigaesaltsnel ({332 di’lé trienudednl 1|6594§T‘?491 W&ﬁi $E93) 4wt gf”fﬂ” OMed

subcut aneo YF9 66939 M odE GERbt, & ﬁfetho@ gﬁ?@\h@edf t8tedudd thOWshof hiravlie raspect , the
met hod i nvolves an’increase in | ean dy mass, for exanple, as a result of

an i ncr eassubjest, whetsdhelogedfimaighokic rate 1s the result of a reduced calorie diet or weight loss.
By using such a method, the subject’s reduction in metabolic rate is decreased by at least

about 10%, 15%, 20% 25%, 30%, 35%, 40%, 50%, 60%, 70%, 80%, 90%, or 95% in a

subject. For such methods, it may be desirable to administer the combination of anti-obesity

agents at the time the condition or nutritional or physical regimen is initiated which leads to
a loss or reduction in metabolic rate. However, it is also contemplated that administration
of the agents is commenced before the condition or nutritional or physical regimen is
initiated. In one instance, metabolic rate is measured using a respiratory calorimeter. An

effective amount of the anti-obesity agents of as used in this embodiment is an amount of
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[0082] In another enbodi nent, methods for reducing the anmount of

subcut aneous fat in a subject are provided, wherein the nethod conprises
admi ni st ewbngee/dseso8 subject in need thereof, a conbi naticensefosasdess obesity
agents in anmounts effective to reduce the anobunt of subcutaneous fat in
the subject. In one instance, the ampbunt of subcutaneous fat is reduced in
a Eub{ ect by ?t | east about 5% In other instances, the anount of

subcut aneou at d 9 ohea2% 30% 409
or 50% conp gl}%mteﬁef%eetsﬁ ? ﬁle%duc?&s A m&%?oglgr{ %t? %ﬁarfguoﬁgt;)%}e%anﬁl - obesi tA;
agents. [%&Bﬂlstiﬂe&1ﬂmﬁﬂMMOmescrl bed herein can be used to reduce the
anount of visceral fat in a subject. In one instance, the visceral fat IS
r educ edI i ][[037 Hubj echothyr zapeclt eaglioda o utdudigg metabolit Pleteatsnst panvigesd, whive

vi sceral fat reduce i.n the ect 9 0%

25% 30% zﬂB@}h"%"r IpIRE ¢ gféf‘ & am"%}{ %a‘l‘tpﬁ%rrmf%%% i %i@atngaglté?lgﬁ of the
conbi nat i Oensub}élﬁt g?bhe @bﬁighﬁl%t&b@mb&ct 1k/lcfsmgrvswl1ghftajrhwlnstbengmafmmpbhr ough
any neans available to ter.m he amount vi s eral. fat. subj ect .
Suen' ot nB 1 hEHGR.colosk Siskdifprieed B AT perratishEsy B medndieor LT
scanni ng aRgtediRlis mEAdd Bne MREREIE S figidy eetdohd ﬂi;erhghﬂe\/ths‘ﬁc&lyaﬂjuf;tato @meges

descri bed, for exanple, in U S. Patent Nos 415, 6, 850, 7 and

6, 487, 445, MCAOBR Pt FISTBPEnbBHISRERCAI0HC }?EPH%‘E&X?%‘?‘}‘ 8%‘?&&%&5‘%@@’ for

accunul at i gnQfe, R&LQRIEIFi8HieRlor ifcREsGIpAgsi¢aN BctBMDUBchlateat opie fat in a
subject is p?lgw ded, wherein the net hgggsco ri ses ;g?n |ster| n to a

subj ect i nobvermed. foresrample, GUris gisTcHEE 1°ésrfe&¥ne§ﬁ‘f}}en ight fogs SleyErr$taPR Brount s

effective (o By ¢ QGG AlieOReso iehRiH b tHeldutaBlok emﬁetalsdne amount  of
ectopic fat int 21 WD 2006/ 052608 PCT/ US2005/ 039686 subj ect. In one

i nst ance, pleawimeunbjedfcompriepivith therduration efimebolicplaicas By WQthBYyisat | east
about 5% %Qﬁféglr s%g_] et Vtepﬁle §Hpé d Bf fn(ﬂé uxtld%r sty Ts8hil 2 8 REntidAE

conbi nati on ant I'n ot her instances, the anount of
ect opi c fatondmonedulmni ac':lmm@t@ Qafdlne deynbinatiprealantizhetity agqios, Ingpoth§t at | east

about 15% °/ % 4, V. ectopic
fat is pr o 2€ metﬁ%dﬁ%ggdp% 7n§l%g%7tﬂig@w%(tﬂ% E‘lé%lg)i “th%c%% %glg% 19%%}38 60%p
EOEA) 80(%];c %ﬁpar@lrwﬂﬂﬁhﬁ’cﬂemanoymhnetdmﬂm phtesubivan afteouise dentichlrpubjecighfrect .
ctopic fat can sure ect u3| ilable for
measuri ng BEEYRT Ber}o‘ait rs{}l?f%élﬁ%igj PR g%%g%’onﬁﬁfop %9, g&gr e provi ded
for pr OdUChdlﬂm@trWnQ)f&liianbhfblﬂiaﬁon b&ntidibsdityiapertts. din stith agotlsule cdlmemﬁnEr e the
met hod conprises_administerin a_subj mbi, nat ne f b
ation of a obesi t
agents in BF8GALEHePresER; “V’én'f(l% %ﬁéﬂ@&é’n%??%%?téﬁ‘ﬁg pllhg?au °grRFe Bl it Ten. In y
one enbodi gRiL of AHEHEYLS tladal GRarDGthéwe fdthficil Ejecobver el sambﬁmddy)fagrent s
reduces the anount of visceral fat_ or ectopjc ect.

f
For exanpl &nder gihviaptiadbyrsanilaser slenticabemaitinng Vigheuot nél’ﬁlsfrat&)ﬁ‘é’g F}ief OH’gglﬁﬁ wher e

at | east 099?1{’31 esi hik Y @R RinbodiRht, AetaBoliMtedue bR RS by titttthzes
involved in food iIntake or body wei ght nodul ati on. or both |ncpﬁonb| nation

Wi th adm nietiadapf whuestl oano wett logndn app grakogBagit kgt Ape prigpolicayaleayd
hi ndbrai n g ue ‘fﬁgﬁlefé}%{w Mﬁéiltd Qtlééa%ivo' f?ﬁ&kﬁ)uf)rﬁv@%%’ sVRh Ofdnt s badh on or

both. In one enbo e nethods preferentially reduce the anmount of
vi sceral omegbblopplatefustare wAuggd. In another aspect, metabolic plateaus are delayed one day

as compared to a subject not administered the combination of anti-obesity agents under
identical or similar conditions. In other aspects, metabolic plateaus are delayed 2 days, 3

days, 4 days, 5 days, 6 days, 1 week, 10 days, 2 weeks or 3 weeks in a subject.

[0078]  Inyet another embodiment, a method is provided to preserve the metabolic rate
in a subject. In one embodiment, the subject may be at risk of losing metabolic rate, for
example, due to the initiation of a reduced calorie diet, restricted diet, or anticipated weight
loss. A preservation of metabolic rate is a maintenance of the level of the use of calories or

another energy source by a subject over a period of time compared with the level of use of
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conbi nati on of both, over the reduction in subcutaneous fat. Such nethods
result in a higher ratio of subcutaneous fat to visceral fat or ectopic
fat. Suchworpeismsedsr ati os may result in a reduced ri skpofi/ush@sadsawses opnent
of cardiovascul ar di seases, polycystic ovary syndrone, netabolic syndrone,
or any conbi nations thereof. In one enbodi ment, ectopic or visceral fat is
net abol i zed at a rate 5% greater than subcutaneous fat. In other

enbodi ment ect o r f | s LZed, Rl ofeast 10%
506 200 S Bt el KBEE Fom Mol BRUE0H ST kA ARl

subcut aneotitse fuaier sqb@tﬁﬂﬁzlly simiky bt idelah@ltdmedltlarzﬁwdtout afmtihisatiopfof thee i nventi on
i ncl ude the yse .of eutically effe t. tion of

anti - obesi $§PCEGER? gfaaﬁ‘&rﬁ ﬁf’@pagrﬂét(sjcﬁlnong &g na iy egarl?gfv?ltd% e ?‘ag%‘élge(ras%{ tl{)@

steroi ds. [B%ephekibices sbabdicdste Ipavﬁotﬁeanmdu@rdeheeévbmhatmésults mcheasi ng f at

ant - obesHF R REALORLEatT BhoCaR b (Rt B ARCIT O LR I0%

gl ucocor t i &Anister, Mt 390 dethin SRREIds$ GMBe Wijl’ctés @kidbdicant] boomstagpeot, theuse i s
benefi ci al . [0087] Al so provided, are meth i i

to.reduc ight in rbidly
obese subj &wEbiRioR pf ani- Ohe%‘B’L?@FWEJlsﬁ‘?ﬁmgﬂf)‘iegﬁttth@%g%?&t ’i\%ﬁ‘éC%B%lBT‘e gig{jgw t hat
of bei ng nREpEAL Hie@BESRci %[meﬁ.dm nistering to the subject a conbination
of anti-obesity agents in effective amunts to 22 WO 2006/ 052608
PCT/ US2005( 3@686Mefa”561tichﬁfes catbicRsdsha u&ﬂ?h@ﬁhetﬁo&@&aﬂhﬁl@ foviatagiainkGlich
reduci ng a subject's weight to bel ow t hat d, ob i.ncl ude
reduci ng cetesrioreiamplady, USIgEeREr oY GHRFEIE) S‘é‘g‘? i“?d;? anﬁa‘a‘@ % apy,

bariatric § 596 Meta lﬁdfﬁh'atéssargﬁ{%&v&ﬂﬁtﬁ&’&ma%u&&rbﬁéd 1OF exafiples R ENBdtdeNns  of
t he precee ng met I n one aspect, adm nistering the conbination of

ant i - obesi Nys.4adnLe8. thfi56138¢, 6 4@3@%&61{6@5@9@@90@ o > dabj edermatsanot her
enbodi ment the%ttaﬁggcsr & RLEMLH68) ge%gsessreﬁgyﬁleﬁ’ﬁnﬁ@ﬁwgﬁféyﬁnﬁﬁn'ﬂ@sﬁgx in a
subj ect having a (§1y mass | ndex of [ ess by adm nistering

conbi nat i omergfs fmussmsabblyzedmrﬂlesanlmﬁlé‘fﬁo@@mg the dighpruiets Thes. Mﬁf@ﬁ@f reduce
t he subj ect Spel;ght 0 t

subj ect | 0%& 61§ ndg?‘t"."%t%‘%o?‘? 13” g;% sh%q%??lggnd\gf Otggalefa ﬁ?ogsg{’ﬁﬁshgﬂi%lﬁl?se of
tr eat ment, uwﬁatelﬂmd tb ﬂﬁemna‘ sl bédytfatdatosergicalis nﬂmyvs angwwelgs the nont hs or
years. Alternatlvel rel h 4n in
proport i onretr(?Pe”ft%tfea%%E%a g?dé'%rﬁ\faﬁé& %etl nntrﬁgf %Ope Oneglgl a%r%%%@%@ﬁ has | ost
fat nmass, pederivabitodiingealand gaipngetidr @aretat@sstonauint. hﬁwtpade&ce@!sarl ly a
correspondlng | oss jn_total bo ht ef f.ective

anti - obesi F?}lséjﬁ@ﬁﬁ%{’ea@?ﬁc Eetlaé?“g'é pie’i‘fe‘gc?ﬂﬁf f?é?]ictgﬁal?lwat rﬁnéce ISQEI?%%{ is an
anount  ef f ggilvkdLdd9 WeBMhHER1 bds ¥hjieels i6 hﬁ)@ﬂ)bbw%lagﬁﬁalﬂla@é atheespaidiggy of t he
treatnment, or alternatively an anmpunt eﬂ‘(lslvﬁtrto reduce the subject's

f
per cent ageh@erfpﬁceﬁ%%oé’o@(/@ a"tdﬁétroﬁ?ﬂfﬂngaé gpa eat rrent I'n certal n
enbodi nents, the subject’'s bod¥ i S redu%a . %& rse of
treat ment , [4R30ht ﬂ‘éﬁ?ﬁheé%’ﬁ?tofkepﬁiﬁ ‘&tm‘fe@églbnﬁ Tfoé@e “Wg AE%t about

10% by atmcke%ﬁﬁ% t1RRUMboES Hte B sBYjedtlard Ratlc@POLE (OB thAslcempadd vel y, the
subj ect's percentage of fat mass is reduced, over the cour ucpgﬁ; t reat ment,

by at | eas®dmigstesing peambmsign ofenti-ohesity aguys igpmopnineifeciiEgjo g §2520% or

at | east 2%y/‘lncreasmg the subject’s metabolic rate. Fat mass can be expressed as a percentage of the

total body mass. In some aspects, the fat mass is reduced by at least 1%, at least 5%, at
least 10%, at least 15%, at least 20%, or at least 25% over the course of treatment. In one
aspect, the subject’s lean mass is not decreased over the course of the treatment. In another
aspect, the subject’s lean mass is maintained or increased over the course of the treatment.
In another aspect, the subject is on a reduced calorie diet or restricted diet. By “reduced
calorie diet” is meant that the subject is ingesting fewer calories per day than compared to

the same subject’s normal diet. In one instance, the subject is consuming at least 50 fewer
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[0089] In certain enbodi nents, nethods of reducing nutrient availability,
e.g., reducing weight, in a subject conprise admnistering to the subject
an ef f ectwoeoamBuwg of the anti- obesity agents in a bolras/de®s/ 0sywes or nore
times a day. A bolus dose is an intermttent dosage of nedicine (as
opposed to a continuous infusion). A subject can be adm nistered one or
nore bol us doses per day. The bol us dose can be the sane no natter when it
is adm ni shiefi&thek Qait ' ' subj ect
is adm ni ster egsq)a | a}Ir hg?tﬁég%ﬁg%ag%éﬁ@?a%gcrog glln#ﬁ% %g%agyg@’ I[ﬂg&%ﬁa?g%s

conpar ed t §06t498r390, AT 890 06,0 1040 faweragbmies par dager t ai n f or mul at i ons,
e.g., sustained-release formul ations, a bolus dose can be adm ni stered

l ess frequédftSity, flopnesahedinesnt offbe prvert jnveitionen wethed foontteinpahe fieek, twice a
nont h, oncg; peelsl : ] the tjne between.holus doses is

pr ef er abl y%Ilsét:)rtfilb\ggﬁ{é%10ughwt3 i 1%175{0%1?\/9& ?ﬁéer%al}eunégléo MRSt er lrll%e’i"fgea previ ous

bol us dose cembivkizarofphieobasity egetitssn binoads sffacano aB& MRiAAOGIRF2 608

PCT/ US2005/, 8 ] .Ln.ot her enbadi nents t hods. of reducj ng
nutri ent asgnﬁ%gblﬁ'l (fnttggb%gt.’ tgh.e ?ﬂt?%n ﬁlcrf‘:’%ugE %QRB agﬁ’h‘l“f’fé"‘IS%f e@g‘a}sgbqffvésﬁ?% se
adnmi ni st er eetgpit datf drdothlibfrectbjen. &f foretdniRdamBatiNthe afetHol en@lek theobesi ty

agents in continuous .doses. .continyous dose it is intended to mean the
conti nuous%}eﬂa#)aésln%) P%?Ceﬁaﬁ%rea%ﬁ; Byor be atéiaé?rﬁﬁeaé,leaﬁtﬁ??‘&\ﬁe/hdgé”ﬁﬁf’e@t"/ﬁ’aon or a
t r ansder maR5%paa%6,H0%hbt 80% gtchieethyin fd sERRtanBR LS. HOSR 5301, PR AGMARI St er ed
orally in thelaf ormof. a gon rollid rel ease capsul e or tablet which

rel eases th&" Hfgg?’?ff‘l?}e faf disuibpiion: 1 gnesgrhogifegh dpvorrbledat diggbuiontis sre.  Wihen
admi ni st er édrdayedaadssubueMsod P58 st&@al%tytg:tdp?c ok b?@(ﬁﬁdln%%_rag%cf??fe' od of
about 1 hour, in s?ne cases the drug is rel eased over a peri of about 2,
3, 4, 5, emethodguvoligs anigerease in leon bady mess, foueamplesas 4oL aBjncreaeminni st er ed
i n conbi natduedle cdismagant that the anti-obesity agents are admnistered as
a single adm nistration, sinultaneously as separate doses, or as
sequent i al [go82pdNiiRHRF 88bodSREHEALhEs FBORIHRIS hald, :
adm ni steri nguéone of the anti-obesi tly ) agent s%{lﬁe%éf%ﬁge&%éegg tiatel%l an
ant i - obesi  §Uagré e Pravifled nuheasin digimethad coptpeisesiadminisiering, whembieyt in ageint i s
adni ni st er g3 AbmBA B WLES oBELOL SR 2 1o EARL ane, At her

anti -obesity agenltn, ian ot her Oen%tggger?g%? gﬁitgglgﬁ%ﬁ%h%forg(?ucﬁfheﬁm Oél?t(g, 8, 9,
10, 11, or subputpengksfapifiby abiset. dfibee instahe, tib amewmgiof erbeutohdoas faa fitreduab@si ty
agents. Any, 0fnib8, L Qi d %F si ty. agent an _.be adni.nistered as
a bol us dose cl)lr}eas y}q%ﬁtalﬁé}ﬁ%ﬁ% Igggsﬂee?1 tgﬁ(ﬁi’ﬁhel‘%éo f%@&ﬁ‘i“t%‘ﬁ% §%n is
further diredeteddytrblenst bt $0%f 1 59600825 %N 3 Mh 0MPYSDESIompated t@ S ¥piast , the
met hod conpk i Si 1.0l sterin 0.a subject in need thereof an effective
anount of ngrtqdrﬁéégcg[[ﬁ%ﬁ]%uoélréf&eoaggéokfi}gﬁégﬁ% that acts upon forebrain
struct ur esg | v i 0 int ake, bo i ght nodul ati on, .or both in
conbi nat i owo\g/.\nyfh a erﬁ!ngtlhé%r%ﬁngﬁ& g?re%*tca]il g%‘és\[,\eﬁbogi‘@&ucﬁﬁ}ﬁ ARBE QT soghiat 1 hat
acts upon hsubgiot. dinrone tnstasdeythe sriscerlohiie educedin @ dutjdtt BK &t le2308h6u SN, Ot

nodul ation,..or. both. .Thernogenesis is the process of |iberating calories as
heat by idr’lﬂcl?renésg?nﬁas’ flﬁéﬂsﬁgaﬁggls ﬁ%ﬁ‘ﬁ@f}f‘iﬂ@ SPE’_F%I_. Y Thisraben dtes1 1% 28¢% i vat ed
by nechani 358, 3006¢0%.cir 50 copPk Mt Subjdtbibridritd AminRYRIR Tehe ARBiBRHPSUrE tO

col d. [009&% ‘I.'h§ :]pr esent \if_nve tion js yet further directed to nethods of
i ncr easi ng SRR $hpyygeents. Visceral fat can be measured through any means available to

determine the amount of visceral fat in a subject. Such methods include, for example,

abdominal tomography by means of CT scanning and MRI. Other methods for determining
visceral fat are described, for example, in U.S. Patent Nos. 6,864,415, 6,850,797, and
6,487,445,

[0084] In one embodiment, a method for preventing the accumulation of ectopic fat or
reducing the amount of ectopic fat in a subject is provided, wherein the method comprises
administering, to a subject in need thereof, a combination of anti-obesity agents in amounts

effective to prevent accumulation of ectopic fat or to reduce the amount of ectopic fat in the
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met abolismin a subject, the nethod conprising adm nistering to a subject
in need thereof an effective anobunt of at |east one anti-obesity agent

t hat act swoposs/dsagoebrai n structures involved in food i rcaks20060896s5vei ght
nodul ation, or both in conbination with admnistration of at |east one
anti-obesity agent that acts upon hindbrain structures involved in food
i ntake, body wei ght nodul ati on, or both. Oxidative netabol i sm is the

process, b subiech SRel Bt S IBKE SICEMASRIL AP SR o,

met hod of PHReEIDatpdd0 ﬂleeubmgpmrtbaamwmmfahesmmmon efarmmb\zsld,ed wher ei n

t he nmet hod { ering east one
anti - obesi t g&% eHrll aﬁé}hﬁg M2 Zﬁeuan%)()n oregﬁplﬁ%ct lifegﬁcegg? %§ub|]ef‘fv§f Vé aﬁi"ﬁ‘“i)od
i nt ake, body”owerityrut 1eamuontas%om% X598 GO 400, 00 5% N Altb@dati Wit Fheaghbuhi st rati on

f I b hi nd [
Pnval ved | T RGH R Ao BN SR e Aot s Dgh S0 bt R B7S 0%, subj act

[0095] In e, &m@tqoefcr oA HEE in, cothphiion a6lsudbute@ahy Bt Inl NELRYN BRIopicTaikag U] ect
i's provided w rdeln t he net hod co lﬁaﬁ) adm ni stering an effective
amount of a?mle Aot lﬁﬁéubé?ﬁ}m%@é’lnﬂ? derfdé 13 aPeawtiee eyere Pbr ebr ai n

structures dO@gfl \Y; foog4 nt ake,  body wei g?ft'f nodul ation, or both in
conbi nat i ol h Iﬂ?ﬂo oL PG ERt e the Slaéealérf"“ onproflucrgAMETe favpEHle t hat
acts upon faniistbieibminsitsubieétwRge tHR\IMRAG oinPrifl A8minMkate to Patdyecrei ght

nodul ati on oth to.said subject. 009 In yet a turther aspect, a

net hod of fﬁ‘ng'?r”& gnofauti-phesity ?’ﬁjnféﬂn ¥aeYy qf%? Yerfo Qf%iﬂfﬂ aiyorablg for ovi ded,

wher ei n t héismethad 16 0APEhSRSna radﬁﬁﬁgtﬁa&lbﬂgm&n%ﬁﬁ% lo¥ SrB0HRMAL 2 \;9{1 at | east
one anti-o gesm agent that acts ugon forebrain structures I'n ved in

food i nt ak€UssHiF ApEUgHE visseralipbericsiopicdrt, erdoth, ime ebiast rier examphé,t h

admi ni str aadlﬂalsﬁauo%tofla%&%m% Ahii-ohRES hée)ﬁtsaﬁﬁ&’e agl%{‘s%neaﬁn obdRRM, oPiindbrai n
structures_involved in food intake, body weight at1on PR to

sai d subj etpt aCfSG’G’QV}COIP‘ﬁa"}léFuQiurﬁ%mVﬁ@@d ndpalintakeonteidy odight mndadatmnmg caloric

i ntake by 86 UELIIAhitAE d n.the method
conpri ses adm ni st él’al nlég{'litﬁg% @gsg??é\}g@ﬂfﬁ%aﬁfp’hgﬁh &f%lltya eflt% &5HPL obesi ty
agent t hat higghraingpprinepinepved m fsmdrmtakmmdwdy mrgthddulmdnamdioﬂhm{m&& body

wei ght nod mnistration_of at |east

one anti - Hh%id?rg&tgﬂém? 9’%’% E!fe%? {qﬂﬁ' ﬁl r‘?c?g}'og?to g,]slcifgltqg,egtgplp fFotPed i n

food int ak@m’tbmnméb@htovelrmmddmmonm SLﬂ»butb)lm‘ohs 20 &ﬁhﬁheﬂiﬂdﬁ f6lit in[20098] In
ntrolll provi ded, wherein

anot her a ta

the net h?gglgetéﬁ%% K 3‘§b°3%ﬁ‘? W g & Ylﬁ‘beraé {;‘E &‘ﬁProﬁ?d 134031845t one

anti - obeS| newlaganedmérhﬁsk af@ﬁdsdeuaepmérﬁbﬁﬁr@bﬂs&ﬂéﬂiﬁ%bﬁe@%oly@y&l'c\b@ﬁy' n food

i nt ake, iy}l‘%mel ghtﬁa&gdul ation, or both in conbination with adnm ni stration
| eas

of at o8 R RolgEERdrome o ARy ‘qui‘?i%maé‘e{‘%thﬁfﬁ% In prrisnlodimensteeigpicur es

i nvol ved ior viseed] fanis akeabolgedwt Weidsv, ohathd tah k@Rutafboud et it fnsai d subj ect.
[0099] In l_%%oflanot her aspect, a _nethod for ensuring or assisting in

conpl i ancé fnegts, P‘é‘&iﬂ%@rdVIicélfaéth@ raftatiodigedrat a gaty at lepse 0% 45%r W06.d88, wher ei n
t he met hoBeepPr] &8s 78 BV SS08%,I0RF00% greater than subcutaneous fat.

[0086] In still another aspect, methods of the invention include the use of a
therapeutically effective amount of a combination of anti-obesity agents administered in
combination with glucocortico steroids. Glucocortico steroids have the adverse effect of
increasing fat mass and decreasing lean mass. Accordingly, it is contemplated that the anti-
obesity agent combination can be used in conjunction with glucocortico steroids under

conditions where glucocortico steroid use is beneficial.

[0087]  Also provided are methods to reduce weight in a morbidly obese subject by first
reducing the subject’s weight to a level below that of being morbidly obese, then

administering to the subject a combination of anti-obesity agents in effective amounts to
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an effective anobunt of at |east one anti-obesity agent that acts upon
forebrain structures involved in food intake, body wei ght nodul ation, or
both in cwohkbwmatstes with 25 WO 2006/ 052608 PCT/ US2005/ 0386862005/039686

adm nistration of at |east one anti-obesity agent that acts upon hindbrain
structures involved in food intake, body wei ght nodul ation, or both to
said subject. [00100] In a further aspect, a nethod of adjusting a

subj ect’ s $ghePREMte HOsubRREs HBEhd AIXDRs FRTQRBMSIalMbiEQTs QSR bR fhat S
adjusted to a healthier set point is provided, wherein the netho

conpri ses abmpwidetssitnigehife eflpweg ¢alosicantalipnincishsing Piyswstaconiey, drvgithestmysi ty
agent that . I i nv ] i , body
we ght il A SRR S Rk e S LB R AR o ARl BLEHP . P ot
one anti - obesdiotly lagenbspettatdnziviseringihn combidironi of antgbbasty egeas fumheol ved in

food intak eduQe%‘iiHe v%!gl%r})tfthrgos fCS;I'I catt :[noglﬂoth%rerglg)&d?ménq me ddssélrjeb-rgx(r:lgléd fo{ 00101] In
yet a further aspec?, a MEthod of  marnt al ni ng V\k-:qg? I70s's " or "nal nt ai ni ng
t he wei ghteduaisg thedbopy omssdedtx inh ewlgécnhaving anteidh achscimdpr 6f5@r &dibyni st eri ng an

effective ampunt of at_ |east one anti-obesit ent tha ts on
forebrain g%ﬁ@e&r‘l@§ CPW%’F@E’GM% tl'iog%?ﬁy FW&R F%ecgl%ﬁﬁmﬁﬂ?qﬁ{?tﬁﬁ]bea ﬁ‘?téﬁf? on, or
bot h i n comfeisngedtarwerstith admi ni stration of at | east one anti- obesity agent
that acts upon hindbrain structures involved in food intake, body wei ght
nmodul at i on[0088] boBy rkducsmivekbighltjiemtant that ihe eutgedd tdéswpirti@f ofthiifer asqpect of
the invention, the wejight |lo i.s maintained by re-setting.the sybject's
set point. lbf"g'o‘ﬁ‘?jgl}t Oﬁﬁfrtb%%(?“ﬁ?roz?re?tﬁ‘e’&tewg‘?i ef’frgléerﬁ%gﬁe ﬁgﬁ?aé”}le‘g&’gnd?ﬁss‘f"? =J| on of

t he anti - obRaink ¥r ?@%ﬂtﬁlteirlﬁhﬁsz,ﬁ’é&d&,ﬂ{givﬁHilg}ﬁ esible Efinéd & 2SBREB IS bioporGibh ect i n

any of the r%t hods described herein. In addition, in certajn enbodi nents,
adni ni st r aff BhmaTs 1 fran ey (ngiben vodsa et Yeqt haclonriats ot mpegiefsTi n a

| ower dos agﬁné@lqm EREMhdR heRbsatiBATbrioREndhe 1oBEInAAEMMody wilcht). e same
effect. [00103] In one enbodi ment, nethods of the invention are of use in

treating aRbPGe appey ehthergtiwbesHpasmes adevnivierce sconbintion ifbis smbpdimeplenef i t
froma redyuc a%uhtrlefféeg\?]é J/@E%duc@é( bicapi iaddg]}(zveiéﬂg B%r%é&g}ée BHB‘é‘%atﬁﬁ%ﬁﬂﬂ&ds may

be useful in treating preventin _ Obesity, diabetes (e.g., type 2
or non- i nsaltirpativelyendameunidifigbieteds redugaibe ubgtichperesniaganiifat gesstayel theal
di abet es),

cardi ovascﬁﬁg%é %ﬁ%@é&ﬁ[ g’bcfbﬁ? %}nﬁ@%ﬁl&ﬁ%ﬁ%@%&%@ﬁ%’?&féﬁ%’h&%@g?ucadgg W

al tering f &te cdinse of tratrhom, byrag thagtiabgnt fl &, by atdeast atmut 161 by at teast abonsj16%, bar e
provi ded. cordin subj.ects for om.al tering bo ,.CONMpPOosSi ti is of
benefi t ca'r%ﬁg Sggb%lgLée% i ?r% ragf%ast% ﬁ%ouf)% eé"e%ltlte%tf‘ﬁbdgge SR% (étrsggg%%ta%e orfat
conposi t i omassis rddnteinded theatoaisa of irrachantldy at ss 106, atteasnbBnanest Who,hody fat

wth mni @%@%%?tlg%%?&%z@ﬁg%égrzg ance, or gain of |ean body mass. In such

si tuations, "wel | as decrease. Accordingly, subjects
maybe | ean rwei ght, or, abes a hese. terns are rally used in the
art . et not0BSE T e b By mAel Tracl e S e G SO0R Dt gRene

PCT/ US2005k@386 862 subfdtcinngist aiminftefiag toxtle poget il Sidtverihdu@t S1Bd adtig | ean

mass. Uses for this .nethod .include . o .
o{uesrcy agents in atbofl)ls dose one or more times a day. A bolus dose is an intermittent

dosage of medicine (as opposed to a continuous infusion). A subject can be administered
one or more bolus doses per day. The bolus dose can be the same no matter when it is
administered to the subject, or can be adjusted such that the subject is administered a larger
bolus dose at certain times of the day as compared to others. Administration of an agent in
certain formulations, e.g., sustained-release formulations, a bolus dose can be administered
less frequently, for example, once every three days, once per week, twice a month, once
every month. Furthermore, the time between bolus doses is preferably long enough to allow

the drug administered in the previous bolus dose to clear the subject’s blood stream.
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treating di seases such as nonal coholic steatohepatitis (NASH) or

I'i podystrophy. [00105] Met hods described herein use the adm nistration of
at | east woeo@ntsteoebesity agent that acts upon forebraiPoTaiSLaGBYES

i nvol ved in food intake, body weight nodul ation, or both in conbination
with admnistration of at |east one anti-obesity agent that acts upon

hi ndbrain structures involved in food intake, body wei ght nodul ation, or

both for t contr ol ' / - 1aB; conditibens or
di sor der s. LPHHTo6 T ST AR 0Pkl SRR o e e R T e
f ood i nt akeeiginy mrctbjettadypriveddghnistgangtp tersubjectanteficeivghmadntiofithetantit i on of
agents that, act on the f.orebrain and _hindbrai.n.. . t.hods,

wei ght - i nd@f?lﬁ'gaggﬁtém @npuots 4oseR; §¥ %?nélé‘u?uglag&slggjnlétg?d%?ﬁymg%r}%?nati on and in
amount s ef mahione irtfesigt sfid &g by, dockxmpiakiairaypnousohjectivaioghtragaemmadr bot h i n
t he subject. These nethods are garti cull)earl .benefi ci al ﬂlfat%((rlﬁglcigseases and

di sorders P4 AUSTRARESYY -2 QRETUHD FEgcan BriREP oL et ses

char act er i zgagold reRE® capsuRnReibidt dhichdelsised thb aahgfinto thd subjakits systad dvady wei ght
| oss in a subject. Exenplary.wei ght-induci ng aﬂegts .include NPY1 .rgcept or
agoni sts, 1ied of BReptden admiiskared by agppfpnogn faigolfif S8 1S CILYOH TS M4
ant agoni st §¢ pe@NNARE APEdIhd REAREOUIuRABRLSES over 2 IPTASd anibag@oNB A, S, 6,8x8Ndi n

ant agoni sts, G.P-1 antagonists, ghrelin agonists, CCK antagonists, and

anmyl in ant &gl@nllsﬂ%a.l&%%d?oﬂr%gly, one enbodi nent provi des met hods for
stinmulati ngqof ood intake, pronoti ng body wei ght gai n, or both in a subject
in need t hBIO&blf cBbfp?q%lpﬁg’r?Qdﬁicﬁ‘P NN RS0 et e hepitagepisa® two or
more wei ght g RAlEIaNG 2 388 RLAmidiHLEH JsinWifaReduSI9 AE Sbphitd dBesABBsREuchifllyon Of
wei ght -i nduci ng agents, the weight- inducing agents are adninjstered as a
si ngl e adnidrisistesad Saquestishaiminidwtion plastogdpinigees ae sEthe agi-obesity

sequent i al L%%@gﬁ%é}!b% L GV NIE® GERRNALR. dPRRIRLANTL Bld BSnalBessed the

i ndi vi dual induci ng agents can be adm nistered at essentially the
same time, agentis admipdutered #tont 30/minvtes heforwan aftertted 3t lepsiarygothsnanti-phesity e g. |
sequenti al | L t [y ng A inN{ 1 her
wetght - | natihgt bl 4 P 180, sSR! Rof B Ak By BEarte

wei ght - i nddeianigas gendthérsintaivesiiysgerte Ambdite Btinktorgt esti-obdsuy egants cafit er t he
at | east ope ot her wei %Q&l-i ndu%iaggc agent lcjli n ot her enbodi nents about 1, 2,

3, 4 5, @o°yimgiseeedaggdolps dosgo BIIYSE8¥re or after the at |east one

ot her wei -inducing agents...ln so . e i , Lnistratl i.N
conbi nat i gﬂ(}ophﬂol 3@28%%%?}{1"2’%“%0&1? %ﬁtﬁ%fdﬂgé%gg)aﬁﬂ%%so gglg{ga%lggﬁlﬁﬂgg?geﬁg during
over | appi néh i fubRey &lesnetidircompainipg edminiiegihg td ndhibipicnig nagktheredf ansffective

adm nistered fro ay 1 thr.ough da 0, and wei.ght -i nduci ng. agent. 2. i

admi ni ster é’&?"‘?‘?’tB%tqﬁ%f/orf@n{lwggﬁﬂ%’ﬁg%’égmgws prr?ncg‘?rﬁ Fie %t&ﬁe%%?@ e& inTobd

admi ni str agiiaR, by &Rk Rathiefon, BVediy Bcotbindidr2 B AGhIABASIRACT At IS0 08/ 039686
adm ni strati on of separate dosage formulations jn sgfqu .n%’ al i :oh
nonover | apprigbgsity agephihat ackgpon Bydbrainestruchures iy olvadis P?fﬁm B%r]i’f’ o Weght

adm ni st er eghaf e, dadot. ThRUsdhedaY (&0radies yRibghting taletitsafBeaBENt 2 1S

adm ni stered fromday 35 through day 50. The instant invention ,i(i .
theref ore tsrasgingedpdy sagtabeli it JAermoEpness dTRcEEgPhRsMEFharismy Rcipling)s

al ternati ngupé)gmenfé?ﬁmhﬁ&fQ}Yerﬁg@ﬁﬁ@é)@o%&@@tceﬁim s over the total treatmnent
course. Any t he adm ni’'st er ed

[0093] The present invention is yet further directed to methods of increasing oxidative

metabolism in a subject, the method comprising administering to a subject in need thereof
an effective amount of at least one anti-obesity agent that acts upon forebrain structures
involved in food intake, body weight modulation, or both in combination with
administration of at least one anti-obesity agent that acts upon hindbrain structures involved
in food intake, body weight modulation, or both. Oxidative metabolism is the process by

which oxygen is used to make energy from carbohydrates (sugars).
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wei ght -i nduci ng agents can be adm ni stered as a bolus dose or as a
continuous dose. [00108] Furthernore, in certain enbodi nents,

adm ni st rmbi2es/Bbcoshe wei ght -i nduci ng agents in conbi natirws260888d686 i N a
synergistic effect in any of the aspects of the invention. |In addition, in
certain enbodi ments, adm nistration of the weight-inducing agents in
conbination results in a | ower dosage requirenent for at |east one of the
agents, he t se in the
pr esent r&éebﬁlﬁl onIn|an erggeg ?Fape h(ggjo?o méﬁé%grgl a%ﬁfyllé%g%g?gﬁg‘ftﬁﬂnt | eptin,
and | ept| pragded] whescemlﬂmpmthpcxWwdﬁnmm@mlcfﬂeetp@@mounfrﬁ,f&hlewg ophin) is a

h d d I f bl ood
ovals gerBrarry Bsr Brate st e anbanes b fad RE0E HRE Ry kERRLD ©1 ©°

Gener al | y,mddaatioflfd@ dbtlilin édiﬂnm‘ﬂbu Réitheiinfirdstratibinef 4y leesitone anfrebaitpagent of

| eptin. Serumletln evel s concentrations i r|t f hu s wth
obesity ar Eatlari’téﬁ BA Py ’E’t&’[cglr?ﬁlnY‘g‘betdl H foo%égtflget’ h?fg' W‘?lgﬁ ERSHERP™ oggtg i st
(Mant zor 0S¢ 64id &bjde2000) J. Cira. Endocrinol. Metab. 85:4000- 4002).
Despite therapeutlc attenpts at using leptin to treat obesity, the effect

of recomjpmmt huFBIunb@pE dsPeddasm&BNof dofird1EGl hunfgexaﬂy,subjemwsm@ wei ght

| oss in obese individuals. Exceptions to_thjs incl ug f aﬁﬁt@ent of

i ndi vi dualhegin heapsiepsiromprses Iaé‘ﬁ misierng opeEPUNE gy © ﬁteleats ot

i ndi vi dual ge\iehfl abik { fHRBAY sﬁ%@ﬁresﬁﬂol@&%ﬂ%@mﬁl@%&hﬂ@t m@tulafion, ( 1999)
JAVA 282:1568- 1575, Farooqi et al. (1999) N. Eng Med. 341:879-884, and
U.S. Pat. ®bbthiiesemnbinatis vidoosiogrieset at[lmtl%’@]an‘il ﬁb%?étv P ehASE BNt s |
l'eptin '?@?d’ﬂré]hét{r&hﬁ% ihortdaen ke, b6} REENBNdulatibe oRBYh $Psaa6 t O achi eve
near physiological concentrations of leptin inthe plasma. It is estimted
t hat the phystiol ogi cal replacenent dose of leptin is about 0.02 ng/kg of
body weight per day for nales of all ages, about 0.03 ny/kg, of body wei ght
per day foﬁOOfP@maI Biyet ufiber apBeo @anathosind Patiensingg: %ﬂll%fﬁﬁla&f’nw I%&% ght per
day for ady ¥0V£(ﬁml%§em %%tho@ltct)ﬁlgﬂ%és ngh{?stﬁfﬁ'@aﬁ\éﬁ‘ed?ﬁr@ EmBIM S &Y 104t &
concentrat’ons of’ | eptin, one may, for exanple, treat a subject with 50
per cent of atiebesisst agnmttmu asteppadersbrin dosardsarvoisd itf fopd intalsnbady greight

treat ment, er ¢ h of
treat ment, Q%gat o7 ce ftn C?&Fﬁ%ﬁoﬁgl’%g%déﬁn@%?&%ggggt%ars{(thﬁ ?Cﬁ??ﬁt}’%ﬁth of
treat nent, theftacts upet hlﬁﬁﬂlbremtstrmcthxes/eivslv%m\m)cﬂm%ﬁ 0526 08isPCTH uS2 053686

can be rreasur §¥ nmet hods known in the art, including, for exanple, using
commer ci al ﬁoﬁal aYAFanl e irmunoassays [00111] It is one aspect of the

i nvention fa uced u f.amylin to
treat |ept ‘[Oragi]es i‘i%?i?: acf’Be‘i eaprf“f f%f:rf’g Cmﬁ aloggméta[rfrégl E’or tﬁ)lgﬂﬁe SIlzgssened)
| eptin canothemedid prbEle);, etlertid thamtthed cdmeats alnasistyng {rOGktRe doepnt of
proteins and leptin protein cqn taln onpositions. a r use in
the methodd! %&W.aﬁw{’w&/égw ‘&Rﬂf‘i’r ° Wé!“&?ti“e%wag'le 10%0& mﬁaﬁ(‘f are not
limted topodySesi ndaihtidt 6Bbbth ﬁmdn{bn(aHEﬁwiBadﬁxhisirm dfat laaﬂhﬁé arnd

reconbi nant net hi on% human Ie&kﬂ rgen? Leptin é) elbng ﬁtl 0gs,

deri vat i vegbesisy egsar detagiapon HpdRrpigsirpfidres involved m food intake, body weight

modulation, or both to said subject.

[0098] In another aspect, a method of controlling food intake is provided, wherein the

method comprises administering an effective amount of at least one anti-obesity agent that
acts upon forebrain structures involved in food intake, body weight modulation, or both in
combination with administration of at least one anti-obesity agent that acts upon hindbrain

structures involved in food intake, body weight modulation, or both to said subject.

[0099] In yet another aspect, a method for ensuring or assisting in compliance with a
reduced calorie or restrictive diet is provided, wherein the method comprises administering
an effective amount of at least one anti-obesity agent that acts upon forebrain structures

involved in food intake, body weight modulation, or both in combination with
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pharmaceutical conpositions, doses, and administration routes have
previously been described in the follow ng patent publications and are
her eby i nworpav@ted by reference in their entirety: U ScTR&R05NI%S6
5,552,524; 5,552,523; 5,552,522; 5,521,283; and PCT Application

Publ i cati on Nos. WO 96/ 05309, WD 96/40912; WD 97/06816, WO 00/20872, WO
97/18833, WO 97/38014, WD 98/ 08512 and WD 98/284427. [00113] Leptin

agoni sts a on re r |

hrough = SBEARCEY oL R At AP ekl BOE B R AR e LR ¢ e
descri bed in food.iiBake, Bady. wd?glbhlodalhtlmn oi\bmh ton@GMS/ﬂb@WZlQ 2003/ 049693,

2003/ 0166847, 2003/0092126, and U.S. Pat. Nos. 6,777,388 and 6, 936, 439.

58821 ; 80 2 g t;g(g@njzstla/agri%aeg g%)ea:tj bacthod oudﬁlstiﬁga subjagib pat apinbyp thggghe body’s
r testin
for lepti®" ‘3’58?’:}% A7 BmeRREayS ﬁﬁ%‘#. ‘iFO A Al %%%1&959}353@5%%%&&19 6. 007, 998
?g]ger gngg&?&n&&t hcglli{r})@ﬁ? r;i{d?l&rgi’lénrgraﬁ gﬁﬁﬁfm |aﬁ1:>§tnt&>lﬁdt laa:wommuqueﬁ:c’lmagcmfﬂ@!t ein ] by
. nt i i or t
present i REAPPRPTER S‘F‘H’Blr%/fdgé(g p kooéﬁ’ﬂfake ﬁf/ y ‘?ﬁéi%l%g“ora Sjpgom R ?‘E i |n s ae37
am no aci ¢op®phtidewhrhamnRrhtiatof alesd oﬁe&ﬁih&ibedtyvugéﬂit thdt astsl hpcm }ﬁmdbmm

pancreatic beta-cells in response to nutrient. sti n |
(hAmyl i n) strpgfures gEobvsil pbﬂ%)c}] ? hqéy weledt me @}9&1 r]t;Lcl)th to salgrr%Jec%rry in
n- Phe- Leu- - Hi s- Ser

Lys- Cys- Asn-Thr- Al a- Thr - Cys- Al a- Thr - Ar LeuAI

“Ser - Asn-8&H phelngeia wfaerla%ectweg@g AoAat et e ATl T T S
(SEQ I D NQyeidnt losRastpréyidddl Whdr&iAie héthod@snplioes aﬁﬁhﬂlﬁwﬂynﬁﬁtmcaﬁlount of
KCNTATCATQRLANFLVR SNNL GPVLPPTNVGSNTY SEQ.ID NO 6% !he u%‘ﬁ{ﬁ‘ anyl i ns

from any pHleteze pati-ebasitepgsnbheidcts Y9oNOrIGIB FHE 350686

[00115] 1 tyoRasesint B'bﬂlﬁbtﬂﬁl by ﬁ%ﬁﬁi‘ﬂ Ct)ﬁlgﬁllgtl(;l‘h\aﬁh é}}?ﬁiﬁisﬂiﬁdﬂ%f ef et becdntive anylin
levels in vivo ‘such as throug t he use of anylin agonlsts and

anyl i n antcbgeihi agest thas aets meafiiedbgain ﬁmé?t”é?sflé&h’e\sién If‘é\‘}é]“ékeepo‘@’h"f’%g}i nin vivo.

[00116] %%&Jfagwb%{mo%@gmk af efe 'eabwﬁemtm s%s& of Y @iehi@h, tHac! ude
t hose descri Pat e 5, 411, 114, 304, and 6, 410, 511,

whi ch ar e wegigilossinanpoeabed- stﬁptlrlgrﬂé!;ﬂf @bﬁﬁfc%set Ppltﬂhel r entirety. Such
conmpounds include those having the fornula I:
" A, - X- Asn- [‘DMOZ]AI BurlHermore.Ah gertpiyy emigGiment: gdmisistrationgfiheranti-obesity agents in

Phe- Leu-C, - D
Asn-H -G cfg}bma\’slon Ees‘g‘:f’tﬁ{n a syneigﬁ;uc eﬁect\}n lanyd;f th"’s%‘?th‘?ds descrﬁ)ed herem Ir% SEQ 1D
NO 3) V\heerdﬂttmnAn cegaih ymbodaents, Sémmmtrahyldmfdg@mtl -Bhesikysagahty in @@Fblwloﬁhr C

ic_]s nvglr AIS_ %%guq%'m p Eow'&g ﬁésa%ﬁ rﬁqlg{;enﬁngf%r % least ofeof ﬁ?e aggﬁts m{}r thé: san{e o EfRe - Th r

[00103] In one embodiment, methods of the invention are of use in treating and/or
preventing metabolic conditions or disorders that benefit from a reduction in nutrient
availability. Accordingly, these methods may be useful in treating and/or preventing of
obesity, diabetes (e.g., type 2 or non-insulin dependent diabetes, type 1 diabetes, and

gestational diabetes), eating disorders, insulin-resistance syndrome, and cardiovascular

disease.

[00104] In one embodiment, methods of use in altering fat distribution, reducing fat
mass, or both in a subject are provided. Accordingly, subjects for whom altering body
composition is of benefit can also benefit from the present methods. Altered body
composition, as intended herein, includes loss or maintenance of body fat, with
minimization of loss, maintenance, or gain of lean body mass. In such situations, weight
may increase as well as decrease. Accordingly, subjects may be lean, overweight, or obese

as these terms are generally used in the art. Methods of the invention may also include
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H is Phe, Lou or Tyr; I, is Ala or Pro; J, is Ile, Val, Ala or Lou; K, is
Ser, Pro, Lou, Ile or Thr; L, is Set, Pro or Thr; M is Asn, Asp, or dn;
X and Y awe 2ewisp@sdent |y sel ected am no acid residues lpaviusgossiossssehai ns
whi ch are chemi cally bonded to each other to forman intranol ecul ar

I inkage; and Z is am no, al kylam no, dial kyl am no, cycl oal kyl am no,

arylam no, aral kylamno, allcyloxy, aryloxy or aral kyl oxy. [00117]

Suitable s
sul f hydry Iﬂggl?cmﬁ%orl%{ilg | s&l?lggéﬁﬁlg 1%’&1%59? kgfgsam %s%ﬁghg}cw am nes
whi ch may trating mycﬂscscsucli @sotoaaﬂsqhoab ktyitolmlpd@ﬁW%Pﬁlor Hpddystraphyi des and

al kyl am nes whi ch may condense and be reduced to forman al kyl am ne
bri dge; or[08i@@ cNathods ddsirdiedirapinhee tondmotivrtionof a tagstane arti-RBasity al kenyl |

al kenyl , et her ar, thio r r.ef I ;q ns wer
al kyl gr o%?ﬁgt th%l tﬁélp?l} %’ﬁ%%a 9rl—u%.uLmlt:S) 3 \633? lggO%dlﬁ%o hﬂa eléﬂ%ﬁgl\%ﬁ&?
2006/ 05260& Hahih U&&Bﬂ&iﬁ(ﬁﬁ@ﬂﬁﬁiml{]ﬁﬁa]ﬁbﬁ]of #riemtiohetantrhbsiysiget thabdcts di@npr esent

invention js directed to EQ 1.D NO, 3 are not
bri dged, af?fad‘%mw‘é?%“fﬁs lgﬁglge?{]lg?%oqa k?agﬂ‘ﬁye‘ﬁ?g})}t I%Oecfgé PR (r)t(})l\rg&l tﬁ\?a Ser,

Cys, Val, {@korpevédtenand/al testmendbyduch onditfont kydis@édrer s and et hers of Ser
or Cys. [00119] Biologically active derivatives of the above agoni st

a{lal ogshar g)o%a(b(ﬁo ¥ﬂuiioﬂﬂﬁ£bgew ik biomdédnﬁlemedlsnhat(shnﬁlhitesfobmﬂmkhjmmnbﬂabmdh}i ch the
stereochemstry o nd am.no .ac dfrom(L)/S to
(D)/R at oW%‘gBtrga%P’ébfg Q’E?"\‘%%@d@?’il%um[ @g‘f’?ﬁ% ?gm?ﬁ’f @am\f‘m“?hi &1 %he scope
of this i nyamhian A&ERh htehod aigit-iRitaing ggenti®itt hdeidlistddyd tghyaigey imt i on of

Asn, Ser and/or Thr residues. [00121] B| ol pgi.cally active ni st al ogs

of amylin GePINatOn gaH ARPRKHEHRe %‘b%ﬁé‘ i) 8’%9 Arteke; PRoBILS %‘ﬂgalaﬁ?% /T B%Ht ain

l'ess pepti genchid &\Ptﬁ{ese RHGBdsREPbr kR Ay R hd flegal m)algeﬁuéé adiedisokdeis lilgxanpl e,
one or nore of t | owm ng substitutions for --CQ -NH - am de bonds:

depsi pept i ershexia af@@m@ma) and oen Fieingyliseries claractsrized byNass of appetiffias - al kenes
(--CH=CH- - 211)m1n1 dat nﬁﬁ Q%HH 55 \%’isg}ft ‘Iosgrrﬁﬁbjeg\l)EXeMﬁTaT}) we1%ﬁt‘-19&félr@es

(--CS--NH énes (-- , | enes
(--CH2 -- CEgentS)lndm NléY}r mmrdegmits Wir@@piqr agOI{liS@ 162’21]1 ARG Bic%f this

i nvention S bases.
such sal ¢ s SRR SIS Sopflebitett X ol e BRR LAY AR e R R “or

ex ag’pl e, hh-l@hgonHBg GLHZS@mgohiStﬁ’@hreﬂmlagdmm,@H@ant@goa@twandméﬁm@mammﬁts formc
acid, net esul fooni c Ci ol uenesul f | a mari c
acid and cg‘ﬁf) §]ﬁ'l ?I}?rﬁl@ ° mie(I# pr%‘élg Sghe Ordg q%rrsg%%\iﬁgp f F%gg}ggkei’ ﬁﬂoﬁlggiééj for
exanpl e, abmmzaigrht%aintos botahkalsubjememaiee&ﬁ:bteefc(cmtmisingadmsmlhrmmttaﬁvd pot assi um
salts) and l.kal | uch as cal cium and magnesi um salts).

sa
Acet at e, st 1 Sars Oré‘?ﬂﬁe F’F’i%ﬁ NGRS R e salts are preferred.
[00107] With regard to the administration of weight-inducing agents, the weight-

inducing agents are administered as a single administration, simultaneously as separate
doses, or as sequentially administered. Where separate dosage formulations are used, the
individual weight-inducing agents can be administered at essentially the same time, i.e.,
concurrently, or at separately staggered times, e.g., sequentially prior to or subsequent to the
administration of the other weight-inducing agent of the method. In one embodiment, the
first weight-inducing agent is administered about 30 minutes before or after the at least one
other weight-inducing agent, in other embodiments about 1, 2, 3, 4, 5, 6,7, 8,9, 10, 11, or
12 hours before or after the at least one other weight-inducing agents. In some
embodiments, administration in combination involves administration of separate dosage
formulations during overlapping intervals. For example, weight-inducing agent 1 is
administered from day 1 through day 30 and weight-inducing agent 2 is administered from

day 20 through day 50. In other embodiments, administration in combination involves

27



[ 00123] Throughout the application, the am no acid sequences nmay be
referred to as amno acids at position a to position b adjacent to a

r ef er encewpepidgdesos For exanple, 1-7 hAnylin refers to trhemmmBoswes d
sequence fromposition 1 to position 7, inclusive, of human anylin (SEQ ID
NO 1), the reference peptide in this exanple. Mdification to the
reference peptide may be shown as the position of nodification adjacent to
the nodif] i For e I VAR 2tla1 NATHL . ]Ee%% he

am no aci d@%‘éﬁ%ﬁ% o?gﬁparé%;q% t igggrél%ﬁﬁ#‘gzg#%q%ﬁt%’n arrlf/érflaﬂlglﬁﬁ aﬁg' ol

modi fi cat i eample, tvhightGyduding st lais afromistaraifren daydl thaoughdey B atdiweigldf t he Cys

to Lys at si.tion 7.. For. anot her ex e Ar 28Pr o- h- amyl i.

repr esent sﬁ)’gﬁcéngaarﬁeﬂt& léé‘graméséedﬂgﬁ%rg %?)Xfai%hrndﬁl ﬁ& g%ﬁ)lz' ﬁrhv‘\a/i TRYnS S Op ilgg ation of
the Hi s tothéfe@re Ribep@8éktoohtolifiglude alindiH tegiates ofsimiiltdreeusihlgertatinBron at
position 25, and a nodification of the Se o Pro at sition 28 31 WO
2006/ oszeo@@ﬁﬁ‘?dlwg%% LRECELS 0‘[6681:92‘2!1?1 t‘éﬁ%‘wﬂf“aﬁ”{fecé‘r%é’gﬁ’&é’ﬂnﬁ’&itﬂ%, but are
not |im t edeloRt-id@Singlapsntt caiBe dimidiSERY ad DI dble o2BRIcntimatyddsa ( SEQ | D
NO 5), 25,28,29Pro-h-anmylin (SEQ ID NO 6), 18Arg25, 28Pro-h-anylin (SEQ ID
NO 7), andjodess)lLysiRAhee tin 28fHif elib@iiMérits) afibbtlibn MOhSyeightihdwhow anylin
activity in vivo in treated test animals (,e.g).ﬂ, tgr ovoki ng mar ked

hyper | act eﬁge_&tsﬂ’bmr’ém%lowesﬁﬁ)’é‘ra@’%@ﬁqcaﬁﬁecﬁ i 2By 0 1PF BT S NG0Bt i vi ti es
charact eri gt isit@h, in 86¥ih Smb&BhEAL, AaRfnistheorsrehek sight-isQpRuRess Bf the

i nvention have al so been found to possess nore desirable solubility and

stability etabisaiosrssslsiag Imemlossapuaemens [y hisastany Pf e 2eearith B¢ of these
conpounds ipel diele, 25Pr 026Val 28, 29 Pro-h-anylin (SEQ ID NO 9),

25, 28, 29Pro-h-anylin (SEQ I D NG 10), and 18Arg25, 28Pro-h-anylin (SEQ ID
NOL7). [ 00iRBboICt gt coamnayndst: 16 iR pr8BiGRRL2S: ORNOPrAmglin (SEQ I D
NO 11), des- "Lys' 8Arg25, 28, 29Pro-h-anylin_ (SEQ I D NG %) des-"'

Lys25, 28, 29@ivetivesainydninngnseginpnd jgptin agpistsp dpppGIEY Zigiom Brgk ierify | i n ( SEQ

I D NO 14) ' L : I /
23Leu25Pro %g}g@@%‘? g{%gﬂ%ﬁoﬁg%e%ﬁ%ﬂﬂf%%ﬂ%% T obde 11§ﬁlans, leptin
1Lys23Leu2bPpd R8s asRilly-chirelptgiwith thSE@unpiNgy stordd in the body. Generally, the

15 g23Loudiron oAy S Revkts PETREYS) Bk IsaiIese sgpr 0. e anyl i n

(SEQ | D NOc@@putratighslio 213 eajafity 28 h@@Bmovith-chayityiare KiSE@n{ Dstate of leptin

NG 21),' 711e2528, 29Pro-h- a in (SEQ | 2)r: . .
s Lys1rireoarassiemsuls sy MaBahor r ot i g adgerinol. Metab. 85:4000-
1711e18Ar 92813 ubbspasckapetBERempbtsNOus2HE) leptinib Tredi®heg@3the affévat 29Pr o- h- anmyl i n
(SEQ ID NO 25), 1711e18Ar.g23Leu23Pro26Val 28' 29Pr o- h-anmylin . (SEQ | D NO 26),
13Thr 2' H 8%$P¥ %Wh&%’ilgﬁﬁgé?sbﬁ‘l@ lt?ff YA C%%%Weﬁﬁ%géﬁ%?bgse
LLyS13TIr T ST oA Bt o e AT (SO NG 2oy el tetin

ys rr i s eu a ro31Asp- h-anylin . ,
13. h, ' 8Ar gdafifienoy E@fbﬁﬁ?ﬁ@gﬁ%ﬁ%&aﬁ-w@hﬂo H?IEEQSF%%X%g’IF’ Heymsfield
' 3Thr' 8Ar g2 ki G gsth ourg 2%386@@15’@%&10@%%{ AN1085Q. [ERgND 132l 341: 09884, and
13Thr 18Ar g21Hi s’ 3Leu25Pr 026Al a' 8' 29Pr 031Asp-h-anylin (SEQ I D NG 32).
[00126] Usé&k%iPakRyblicatiendni2905/8H8%s i ncl ude those identified in PCT
Appl i cation

[00110] In certain embodiments, leptin is administered in the form of replacement

therapy so as to achieve near physiological concentrations of leptin in the plasma. It is
estimated that the physiological replacement dose of leptin is about 0.02 mg/kg of body
weight per day for males of all ages, about 0.03 mg/kg of body weight per day for females
under 18 years and about 0.04 mg/kg of body weight per day for adult females. When
attempting to achieve near physiological concentrations of leptin, one may, for example,
treat a subject with 50 percent of the estimated replacement dose for the first month of
treatment, 100 percent of the replacement dose for the second month of treatment, 200

percent of the replacement dose for the third month of treatment, etc. Serum leptin levels
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Publ i cati on No. WD 93/10146, the contents of which is al so hereby

i ncorporated by reference. [00127] Anylin agonists useful in the invention
may al so wocbhamts2dosagnents of anylin and its anal ogs agcdasesishsgsabove as
wel | as those described in EP 289287, the contents of which are herein

i ncorporated by reference. Anylin agonists may al so be conmpounds having at
| east 60, 65, 70, 75, 80, 85, 90, 95, or 99% am no acid sequence identity

to SEQ | D._NQ i i VA . ] i i : snal |
ol ccut es, o oAt Bl BaBEh bt b A b R P e e o
exanpl e t hosdathaseouonssgysal | nol ecul e chem stry. "Anylin activity" as used
herein includes the ability of anmylin to affect ghrelin levels in a body.
Ayl i n agoi®ostl§ alt$oonenspegt thmiabagion dfat fuiplréducerbivi mepns agcdias | ons,

del etions, extension nd/ qr titutions i e am no
acid posi t?dﬁgls%?nog %‘"Pgn}\{& © tslgl:t’l)I nerem#ﬁnr?ﬁ'e?n%@egéﬁ Jﬁgag%ﬁegyiﬁlﬁésygﬁ?%ns,

del et i ons, (I&semsd)) &biit tin tendmirdyterbé tonfottheroreet dbhaty. 5, 10, 15, 20, 25, or 30.
I nsertions, extensions, or substitutions nay be with other natural am no
acids, sypohet]i cLaptinnooteias aisl legaptrbidmrdoneningsomppsitertseppropmate faluse in

conpounds. i oni sts,.as .contenpl ated.i i_nvent.ian al so be
calrrgi t oni n@?%ﬁ}?ﬂs g%m{&?ﬁg‘@?fn a&%ﬁ?%ﬁ?ﬁesa,é g%dm?'ﬁ&éjyﬁut aﬁenné)lmé%@?d g’?ywel | as
cal ci t oni nfeg&ﬁﬁnﬁxlﬁhglh&dlep@p(tﬂml ' gB( m( hn Bﬁ]ﬂgﬂh@ﬁrﬁd racrahtogs: tm[e%ﬁbh?S] ALW: in
agoni sts al so include pol ypeptides (referr to herein.as LH .00p helix
SR er m muoT BT Ay, LePBeBola A8 o2 AR BT P RAY B R e &GPE 3. 275
and i n PCToh2RRdcufal beipoiRiond,Gddet/ 20 @oh Q4GS rofifes Beie pedvicasly bkdn 2005, each
of which is incorporated herein by reference, as. well as.thejr anal ogs and
deri vat i vedescriped ip fhe foltgstingestent gpblisaions gnd g gere ’é’ﬁ?@%ﬁ%teac??’ THEHF Bgoni st

for at |eagliQRGeRt @).9%aE&osf §2¢92408 55040k § 981,502, 33Y1 D88, ALRET  OF any
conbi nation of thé three herein disclosed or b

ot I ee ind to _at |east ope of the
recept ors oObplicatign PyblicetisndYasoWiCh?6/B0GaRO. 26R98 51 V8P F510881 MV @YU Y and
bi ol ogi cal b X7 1PSRY e sgagsodescribed in U S Patent
Appl i cati om?l\{%%%'sg@ 92?5 an’dwm%% “appl ication No. PCT/US2005/004631.
In a gener ?Ol?‘bs]peﬂepﬁntzi%gﬁigts BRd YRERW G AGRWNSE e ARANE cAH aldBRIbudd | 00p
region of anyli'n or calcitonin and anal ogs thereof, an a helix r_e%l on of
at | east athporghiasearolf ofthe pai¢ré HatgbaseyyiFoncxpmpdalepiin agrnistore depariorgsn Uner eof or
an a hel | X pl el dlAds bR 08 PE3150b08lo486b3as0 k1 68rh Chdox 008 B8 a1 2
calcitonin a hel'i'Xx region or eit” Trespective anal ogs, and a Cterm nal
tai |l of amphi Noo6,76238% trairi, 986013 9aheaptogmtagheiste afe, deggribpd tnH&S. Ratovi so that the

nyar onypr of iRy 2RBRLPn a0 BB RS PAENIA T PR R R00) T

;:ertai n enpRdhgnleptin fdvaie drldﬁlagﬁ?irh desllekmﬂned arlJ. &t Nosof,0@ha8iandanal og
oop region, east a rtion a cal citoni cal citonin.apalog a
el | x 1 og SrSoRN Tise SRy e S ARt rerangies Far R erAR B S her

enbodi ment sptikyese LHC peptides have a calcitonin or calcitonin anal og
| oop region, at |least a portion of a calcitonin or calcitonin analog a
hel i x regi ogu11and Aasi-cbalyi dges fanyd innheagadeagin@Grtion akaaklutianhylid andst i | |
her i men h H i h n in or l.i n_anal I
?Eagieon, eg?gg%gggéozﬁst; Aerrsly inLis g: 3921%110%%15(1 pegt\ll(% h%mgn%% allt 18 (%-segr%dlwnha al 6g oop

insulin from pancreatic beta-cells in response to nutrient stimuli. Human amylin (hAmylin)

has the following amino acid sequence:
Lys-Cys-Asn-Thr-Ala-Thr-Cys-Ala-Thr-Gln-Arg-Leu-Ala-Asn-Phe-Leu-Val-His-Ser-Ser-
Asn-Asn-Phe-Gly-Ala-Ile-Leu-Ser-Ser-Thr-Asn-Val-Gly-Ser-Asn-Thr-Tyr (SEQ ID
NO:1). Rat amylin (rAmylin) has the following sequence:
KCNTATCATQRLANFLVRSSNNLGPVLPPTNVGSNTY (SEQ ID NO:2). The use of

amylins from any species is contemplated.
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portion of an anylin or anylin analog a helix region and at |east a portion
of a calcitonin or calcitonin analog a helix region, and an anylin or

anyl i n anabaegoddstesm nal tail. In yet other enbodi nent ecridsess/obdd€s

pepti des have a calcitonin or calcitonin anal og | oop region, 33 WO

2006/ 052608 PCT/ US2005/ 039686 at |east a portion of an anylin or anylin
analog a helix region and at |east a portion of a calcitonin or calcitonin

anal og a | X% I egl ' ' Qe Sl i vidaai | - 1IN
St yer BYHE! cRbBrRRReR bR gt mATKGR o PRAG, IRl
anal og | coph seficaph the uposftanytinomydincgbdsts,anid Amplin awdgonistnian nadalalyy a hel i x
region or at least.a portign. of an anylin or anylin analog a helix region
and at Iedg?eép3X?FW§EO%¥H%HE5W%Ptonin or calcitonin anal og a helix
region, a al¢itonin or calci i.n.anal og. C- e ' 0] In
certain egﬁggﬁ nﬁgvﬁFﬁ%mF%HB“%%8#6"8Pwts%%%mi¥%§%§%€u é§%%%§d?%$? er
conpri se n@ Urbriatdnh®bs. 61686,41 We,1 14 0Lend 6)416,6 L, winkdhiafd leadin owsrporatddibgi ng
substitutiogf, iqgertio S, 08 deletionsltfgm%t e.a éﬁﬁ urIpaIcitonin

| oop, and SFESHE PHEFUBTY- Pchicmpands apludg SIose BT 84 THAR 't hese LHC
pepti des nmay-shave TRANIA-Tomal Alpadt-PGERMODS-Bl- AL EPHS-Lear O Dk, -Hpakt | on of

the I oop conprising a N-cap. r.egiqn,_that ha opi £ C

hydr ophi | i @st-Eh&hy @r¥§k$ﬁ%f§ﬁEﬁ£§¥dé%¥t F¥A§§%ﬁ5£%%éﬁgﬁéﬁ%gﬁﬁéxyoctanoic
acid, or 1 -am noyfleréin Al iOrs! ARX8er ok 3ydbpdgcanani ne succinimc acid.

Modi fications may further include one, two, three or nore additional am no
acids. This is anBalseda. Wi ¥H&l | ows for many nodifications too nunmerous to
nention, but woul g Re/yRdersiood by one of skill in the art based upon what
is exenplified further in the present application. [00131] These LHC

pepti des may al soDbes Hispidgr derivati zed by chenmical alterations such as
am dati on, egcosElgg%p&{ﬂ@cylation, sul fati on, phosphoryl ation,
acetylation, and cyclizati’on. Such chenical alterations nmay be obtai ned

t hrough cheni cal BrisBewndheficed Asnpet hodol ogi es, as wel |l as through in vivo
processes, or anycp%qgkqg&k9@¥;hereof. Derivatives of these LHC peptides
may al so i nclude conjugation to one or nore polymers or small nolecule
substituents. OneH yRrhedieupollyner conjugation is |inkage or attachment of
pol yet hyl ene egch g" E?;) pol ynmers, polyam no acids (e.g., poly-his,

pol y-arg, poly-1y&SA&ER%and/or fatty acid chains of various |engths to
the NN or Cterm pusllervaymlnor bai;d resi due side chains of the pol ypepti de.
Smal | nol ecul e substi u%ptigggflu short alkyls and constrained al kyls
(e.g., branched, 83% 11 - ntyl), and aromatic groups. In

addi tion, basic resisdg®PrssiCinas R and K may be repl aced with honoR and
honmoK, citrulline, or ornithine to inprove netabolic stability of the
pepti de. PonpeptP@é%Aﬂbﬁﬂ&§%(ﬂﬁ the invention include acid as well as

am de forms. [00132]qhNas %d%?énﬂerﬁfﬂ@ﬂht@@ﬁ]ﬁlﬁm abidQestduBShdving @ bAin®f t he LHC
pepti des conprise at |east our consecutive am ng acids of a _calcitonin or

cal ci t oni nwhishlaschamirelly kondedjiogach otherde hem andpiysenieruki lmkages 28dhel i x regi on

conprises at |easty 9,mfbio, ofiyl@hind, EARSSEH! YR1ATIRMIRE hidnRho,a cal citonin
or calcitonin analog a heli’x region.” I n other enbodi nents, the a helix
regi on 34 aralkylamino, alkyloxy, aryloxy or aralkyloxy.

[00117] Suitable side chains for X and Y include groups derived from alkyl sulfhydryls
which may form disulfide bonds; alkyl acids and alkyl amines which may form cyclic
lactams; alkyl aldehydes or alkyl halides and alkylamines which may condense and be
reduced to form an alkyl amine bridge; or side chains which may be connected to form an
alkyl, alkenyl, alkynyl, ether or thioether bond. Preferred alkyl chains include lower alkyl

groups having from about 1 to about 6 carbon atoms.
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WO 2006/ 052608 PCT/ US2005/ 039686 conprises at |least 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21 or nore consecutive amno acids of a calcitonin
or cal ci twoiznoeasadoeg a helix region. In certain enbodi meatrais2eus@Bockbe
nunber of consecutive am no acids are less than 8, it is contenplated that
the a helix region further conprises at least 4, 5, 6, 7, 9, 10, 11, or
nore consecutive amno acids of an amylin or anylin analog a helix region.

In C.ertai y&gd';{en%d%mda ;ggct%ﬁeﬁeﬁ{eg&%&m&n il Bk géa%cm ARuaekdse of

cal ci tom al ci'f nmore am no aci an anylin or
amylin arﬁ@@) Y3 barichaueebt bndgeldana whetdinxX red Yome mﬂepeh@enﬁw@PCt%bﬁnmunds

Th nmb d f bout
10t o 23 antncrayel ReLBIRTBpSt M Bl b Ao RS 0T, 12,

13, 14, 15 1 19,.2 reover,
the amino K¢ f@’é %l%‘?g&d%}' 8‘\5/1:}"836?‘3% V%Sb(’% e atrbﬁ ég% Eﬁspa 102%51‘5%?5 gﬁﬁldﬁygal
turns. It ihihtetoefe cfalis elméxltﬁ)hadwhiaathetstaeeoahehmlsm'y(oﬁm@VﬂnaI@fnmm@so mpounds
may further four, five, six, seven,

ei ght, ni n@%% eglg#esderﬁ?&? %ﬂlgaf?ﬂf’leoﬁmoﬁe Spgf}g’gf’l%{sutl ons, insertions, or

del eti ons th of .t C tonin nd/ ar..amy i and
anal ogs thbpgg(}f] %iﬁﬁ‘fgzgﬁ'l@ %fcﬁp‘:é?fbtg hER h’ a@f”?%ra rﬁ%)ic%%ﬁ%dgf?qd of the
LHC pept i depoloipkiisiofhsn, $@asd/of e résdies.Si X, five, or four anino acids of
either anylin or calcitonin, and anal ogs thereof. In certain embodi ment S,

the G ternjooabi)t aBtol&glcamtzacm\agbnlmﬁmgsmfan@bmnmm with@ets¢ scappaol t i on of
the CGtermnal end havin r ai.n turn is
i nt r oducedMBYPYRER IS © g’@i’lﬂ(l‘??BPr?BHHQP e('if ?ﬁ}ﬁpegg% m n?fisrl@?)ﬁlé]f’hﬁ‘dé ??fe LHC
pepti des NBMmpRAYEe & thork 6f ik fsllowaiptbusARRRIonS forg-CGD-ROML- iapidetfonds anylin or
calcitonin CGtermnal tail_ (and anal ogs hez}\?ﬁr& havi E‘% gy%f_ﬁ{: o]

starting afenspgptigss (“(F@OQ:?)l]lm}nﬁmE@ﬂea?S - Bhians-4l Tern Iﬁ"é tail of
the LHC pept. g@«ﬁmﬂ&ﬁtnfléér(t-h CHCORRINE L), Ao (- UBANINS, thiohRihylined O ee,
nodi fi cations includin stitutions, insertions, or_deletions fromthe

anylin or 8afBRtowi-rCH Uﬁ--) asdyiones G314 Het sdind tpiro-priided T COxdnt enpl at ed

that the LHC gz pti des may have additional nodifications at the Cterm nal
portion of [MAKIC- Cemppynss of tils invgatiemfomayalisyrith geious Ppreanis Ay erganic acids

L-octyl gl ygi et AL %1 3 nﬁTHdQ QQH%Yékhﬁd 3GinbreanAREG 11(09%3'1‘1'1'3 RIRBNSlagpRCi d)

3, 6- di oxyoct anoil c acl l-amn - trioxa-13-tri decanan ne
succi ni m CH§¢,|HBI Ne.f Hd’&?tu mﬂumgceflfu%qlﬁépeticrﬁéidu@@n@rﬁéld pgdancsHf®E or nore

addr i onal i (.Sl Rve e nlkRERi Bl ool b eaReIPhaL eduisn thi s area

woul d be fihders oné o e art ase upon what is
exenplifi eﬂrebaredhzethbasws iﬂcmdp,rfelsﬁampleapmmmamlseﬂmﬁa alkalpes) saltﬁ(soﬁeaSas pect, a

| oop r egl 0 s%{uﬁ? gg po (gltu%lsﬁfts and al%gh ea%thfsgﬁv\ﬁguc%astcpgml}# atng Qﬁjts)

conpri sing mNno aci I'rs ast am no
aci d are capéthiechytiochBoid¥¥and Bibio0h2648 sdPEhid i52038]. 039686 cr eatl ng a bond,
for exanple, residues at positions 2-7 of anylin or residues at positions
1-7 of cal®@izdni ﬁ‘hmm@hcﬁdnﬂierapphnanas;ﬂmuﬂiimgaqi@giqomesi may begieferne@dpasct i ve
anal ogs. I n anot

def i |
portion of a‘é‘}ﬁﬂaic{‘}is }PoéglpgIatt%pﬁsgloplbaﬁqigg%}ltg@ eécler}scgggpt{d@egor% al%Bﬁ, jpterna

hAmylin refers to the amino acid sequence from position 1 to position 7, inclusive, of
human amylin (SEQ ID NO:1), the reference peptide in this example. Modification to the
reference peptide may be shown as the position of modification adjacent to the
modification. For example, (2Asp 7Lys) 1-7 hAmylin represents the amino acid sequence
at positions 1 to 7 of human amylin with a modification of the Cys to Asp at position 2 and
a modification of the Cys to Lys at position 7. For another example, 1B Arg??*Pro-h-amylin
represents the amino acid sequence of human amylin with a modification of the His to Arg
at position 18, a modification of the Ala to Pro at position 25, and a modification of the Ser

to Pro at position 28.
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region and the Gtermnal tail which structurally forns an a helix, for
exanpl e, residues at positions 8-23 of anylin or residues at positions

8- 27 of owbebdssbswsand their correspondi ng regions in rheius2085p®esi ve
anal ogs. In yet another aspect, a Ctermnal tail is defined as that
region after the a helix, e.g., residues at positions 33-37 of anylin or

| onger such as residues at positions 27-37 or residues at positions 27 or

28 to 32 id
ot aora ¢ Lot ERQh Sy RGRUARK eflal, Yo bty BER SR8 A5En Ak 1% AT %
as herein HENO'@dZSPnonchmylee(SEQIDNOISV,é &ﬁﬂrcslpemvhls(SBthD HO:@ns. Exanpl es of
D No ) g O o SR IDR ) R el P e R BRIV 1 1 (SEQ
CSNL STCVL GRIOSORL Hﬁb@'ﬁmwmﬂv(v&i@éaﬁdmt afjnalsafec puovaking alagketioni n ( hCT)
CONLSTCMLGIYT NKF Al SE J00137] | ] |
aspect, thgyﬂf’% ET E’@%@B%ﬁr@@geﬂ‘% é’é@‘idfﬁ t8%)‘f)‘“{‘ ]ﬁgﬁles ]?r%‘r%teﬂ’g{(?r

regi on, angm lﬁcé@ﬁmmﬁé pﬂémnled c&ih@ouh@@ﬁ't]iﬁ@if@ﬂiloﬁ Qe Al BeseafouadrioPosssaquence
conpri sing t Xaal sequence-Y wherein X and Y aﬁe capabl e

of creati n§o¥ Q?é‘Fﬂi’leasr‘?Hle%tlé anc} ﬂﬂ%ﬂb‘@ﬁh"é?&“fr?“%se‘f’@&%ﬁlp?r@g FHEREY g si de
chai ns whi ghaafe omﬁesaéﬁnmﬁ@ﬁh@maé =hetongs? Pﬁqﬂhﬁ%ﬂ QSEiQpllEde 0 each other

to forman,d grarm ecul ar | inkage su 1@ §5,28 xanpl e di suI fide bond,
an ani de bon *Prg- hc%}@rlindSE@éPzNO ek g, At %R‘é‘r%‘%m@;QQPWRM aC| d and an

al kyl am ne; an al kyl am ne or imnpe e fornmed, for exa
condensi ng @] r @(ﬂlﬁépﬁgp%‘ﬁd%ln@‘ﬁe gﬁé&%\z;‘}%g@ sy (FEQHE N@e‘sln?

al kyl am nesy; saﬁggzm”ﬂdgﬂlamyﬁﬁ kairyip N@ foy, b Ly@t%@@r@ﬁ-aﬁml@@ﬁ@ﬁ]) bond
formed, for exan%gm%y% gonnection of si ‘de ch ghains may
2

in
i ncl ude | oWk Jotzrmylia (PEQADAKS I, fre %sPé M@lkgé Perh s8R 1At ons. | n
certain b1 3 a dISU|fIde am de,
- K@%{?txﬁ@@ 5% dte%aﬂ[pgae Wi»ﬁ,gewlm (SE&%@Q\I@%) 'ass

i mne, () ne bon ncert Ine Jren X and Y of
formul a (I Mys&Een oSpehdienb-pmyte (6 BUNO I Sef Le @1u Prq_lygmyhm n

(ornithine I %, B .25 Qraes 1) are
Cyeana GASETIP S eﬁzﬁzﬁ'@?ﬁwﬂ@w@* b b an

Ser. | n st iamylio(SEEy IDENDAD) eu -N-aofylif (3@ 1A NQ: 21)), Hes ™ A& Broaind Lys or
Lys and Asp. 3128 6 )851 ceszgjg hises an am no
aci d sequerallc’?eh“g&(j%2 N Qﬁ) oF I@'S Yaci dgmcb}e?r\%len{skwamgg@ n certain
enmbodi nent é7,11etshg23/ma1h SEAEPEQ Immmn)s Exe'® an”ariivalderah- smgme(ma/@ Having a
region wt rg_sybstj 8 6 WD 2006/ 052608

PCT/ uszo%?%%g‘geele%‘% %FPSI 6%#5 ﬂ‘f?fé' ipﬁ%@lﬁéﬁ%& Y. For exanple, the
hydr oxyl CWFI%EMu?(@ﬁangPfcéQ&@ﬂl—ﬁﬂyhnf'(SEQ IatNd)ea)st 2 of the 3 amno

acids adjacgnt, Y that. are ejjth he other amino acids in

the Xaal sequerde hay Ade %fﬁyAéﬁﬁ‘ﬁﬁlyg’éﬁzEQx%NQe%gt)’dieﬁ enbodi nents, the Xaal
sequence l%y%”@ﬂ}zfms%u@@lﬂp}oﬁkkﬁﬁ-a mg@gaﬁmﬁoj oye Xaal sequence is 4

am no aC| q; AN §1t| IZJ ofher, enbodi ment s Xaal sequence is 5 amno

aci ds. dihr' oAige His” &g olamBry sAsptham sl SEQdR D38 s 6 ami no aci ds.

Accordi ng' y% Th@4) Zlﬁﬁssz%ﬁmP?&(A )h-&ﬂ%m %Egrxem@%mﬁ@l by
Xaa2- Xaa3- Xaa4 X§g5 Xaa6 Xa% % I'n Certain
BThr'®Arg” His>Leu* Pro Ala o Pro 1Asp h-amylin (SEQ ID NO:32).

[00126] Useful amylin agonist analogs include those identified in PCT Application
Publication No. WO 93/10146, the contents of which is also hereby incorporated by

reference.

[00127] Amylin agonists useful in the invention may also include fragments of amylin
and its analogs as described above as well as those described in EP 289287, the contents of
which are herein incorporated by reference. Amylin agonists may also be compounds
having at least 60, 65, 70, 75, 80, 85, 90, 95, or 99% amino acid sequence identity to SEQ

ID NO:1 having amylin activity. Amylin agonists also include small molecules, non-
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enbodi nents, Xaa2, Xaa3, Xaa4, any two, or all three may absent. In certain
enbodi nents, XaaS, Xaa6, and Xaa7 conprise the hydroxy-containing residue
regi on. Asou@ns2@s | east two of the three am no aci dspcausb@sas®ses, Hse,
Tbr, allo-Threonine (alloThr), d-Threonine (d-Thr), or other unnatural

anal og thereof. Xaa2 can be any am no acid or absent, Xaa3 can be any

am no acid or absent, Xaa4 can be any am no acid or absent, Xaa5 can be any
amno acid | X i d aa6 can be
any am no peBtl q&?iles oﬁeéﬁfgle BOS-E% %ﬂ Sé% Ogleggélcg&{éls er jj(t)ﬂr[ly lII']%(r Xaa7 can
be any am al@ﬁw@(‘:’lasiuseﬂ hﬁamﬁnclsdeselue abuhtsr b araylih to XEed shisliskveloin apady.

Accor di ngl ce n nt ca r n az2

absent , a(%@ lfnsagﬂf“ﬁt,s a ﬂd@gra?ﬁgésﬁffgwag%gaevﬁ% 1Q%aa (%?eﬁsﬁs N a}gﬁgsp, dy or
absent; Xa@@/ot Substi’th‘@onshleu leabhéne oﬁ)lfnoSEztmlnéKaaﬁpbsitioﬁdsaf SBRID N:1Thhe and Xaa7
is Ala, Ser, Val S 2-a 3-h dro but 0| a b)

(2S, 3R) - 2 I&lmbﬁbofé‘m}‘aq it Ss2sions g wibs (“)fff{ nogyigHs, a“%ﬁ% et
derivati vey hereos.. Inbdiu&{sk@&etﬁﬂhg@t m@ﬁtaua}ﬁaaxhayaaamb@tmeemmﬂemm acﬂs, Xaa2

i s absent, Xaa3 is Ser ,. or apsent a4 | Asn ‘is 2@5)1 ts Al a,
Ser, Thr owntheleqamineagds, Bepﬂldamlmﬂ}cs &F 0%8? el Semppo Yl ETHSS: 3] | o Thr

or Thr. | Neoa®hdpBidd in BRBAR—LAB NSy alkdiBe éa@ﬁ’lﬂm’h@Qh@lfhs@élecfs@éd]&i{oﬁmé lalnl fi@@NPri ses
t he above-described representations of Xaal wherein Xaa3 is Ala, wherein

Xaa3 is Semaloes,whEFrICakARBINEENEFYtcdPepEIsTALORE) Piopelr atheti onal 1y, the
| oop region conprises the above described regr esent ations wherein

aal
Xaa4 |s AI [&012/9&eré1nﬁlﬂ)(%%’41$sal§@slﬁ° ludgrnob@ppiidgs gaterred iRdjgreip,ps Ivoﬁi% aPmhskixas i s

Gy. értgﬁﬂ Y& ge Rhedeiclibonahy. s' Pa%eﬂ?AbﬂQBudrﬁ% @0/52910P5 ir&igs POiTe

above- descrl dr esentations of wherein Xaab is Al.a, wher e| n Xaab
is Thr, orapNth NO)@@WS'?;OQL%QD%NJfWF%W 2003, eabenfyhishds ingorppREd| oop
region élﬁ %? retﬁ%gn da@%l?eiﬂ { ﬁﬂrd%ﬁ@ﬂfv@é IoRS Rf Qﬁi@és folMARi€I N Xaab
is Ser ere ter ative or additi onal ly, the |oop

regi on coﬂnpnnvsmmntah@sab@g@nﬂé@rmt icog@ne bplogsﬁelﬁf@m HresloBeniaE1Y 1Wfé@%?an Xaa7
is Thr or wherein, . Xaa7 T f b Edcdppiat of10 Nor e
than one, V&Y C?)lelP)%}oelé)frtrh&}ﬁﬁel ggarieﬁnoﬁsgiog‘as%&r?gdagsguﬁg%?lggljét| onsc inserti ons,
del et i ons, amayid, Ozrlmdﬂmi, viaCGRAL Receptomrhinding antindiy and biokagidabanbivity Q@I on. 37 WD

B o g SRS o= ks o} AR PR asso & e

(553 5, PATLIEEALS CORpLNLAO 1 AR SOt s (0
r -

ONTAT( CPOBFE P 55 SROD S 3 in ek AGST (B e B S HAES P | b

NG 45) ; G\Hﬁéé&a(ﬁl%@)d 8 DN 16 re i ToAchis Rorh (iSER0gd BevoX ¢ Bh o HEN Aeghinb- C ( SEQ

| D NO. 48) ; A-Ahp-C (SEQ | D NO.49); CSNLSTG %E%JDNOSO CGNLSTC ( SEQ

| D NO 51); hm@t& quSEen pPY N holix regigpprgrEcaleigag ¢ FrINEEES o BERASTC (SEQ | D

NO. 54) ; CSMS&EQV& aﬂ;@;ﬁ Qnﬁ"QC t@l’éﬂmaﬁﬂﬁof denyitk 9ACal1€iRER drlandi6ks tﬁ&éof Wih the

previously noted, It further contenplated that no nore n one t wo,
or three npwivsb dat iheﬁstegmeﬂ t@!@%@?ﬁ“ﬂ@fi‘%@ton}WéPSi"ﬁf?épm&E? #Pons, and/ or

derivatiz ah{,&%&éypme Pﬁyﬁ%ﬁh&s&hﬂeﬁﬁs&)%@ Beriv2EVQMDF Hse.

[00129] In certain embodiments, these LHC peptides have an amylin or amylin analog

loop region, at least a portion of a calcitonin or calcitonin analog o helix region, and an
amylin or amylin analog C-terminal tail. In other embodiments, these LHC peptides have a
calcitonin or calcitonin analog loop region, at least a portion of a calcitonin or calcitonin
analog o helix region, and an amylin or amylin analog C-terminal tail. In still other
embodiments, these LHC peptides have an amylin or amylin analog loop region, at least a
portion of an amylin or amylin analog a helix region and at least a portion of a calcitonin or
calcitonin analog o helix region, and an amylin or amylin analog C-terminal tail. In yet

other embodiments, these LHC peptides have a calcitonin or calcitonin analog loop region,

33



[ 00140] The | oop region of the LHC peptides may further conprise

nodi fications or additional amno acids at the NNterm nal end. Such

nmodi f i catwonsodosedosde the addition of conpounds such agcicus2o08lagssfhe,

Ile, Set, COctylglycine, Isocap, Fnoc-3, 6-di oxyoctanoic acid,

Frnoc-1-am no-4, 7, 10-tri oxa-13-tri decanam ne succinimc acid, acetyl, and/or
groups for solubility, delivery, signaling. Exenplary nodified | oops

i ncl ude t hg: peld] ti sy 1 ence. . I he addi tion of Ile
to the sequen%g%%?ﬁ?(%gfé_ Forhrn(eb;gﬁr}gﬁé?ﬁ?%eﬁe%g%gf%ﬁg%dlag{g%&ra @8‘%‘6’30 y be
KCNTATC ( SE®ifqing cglzjtonin anadeg @ bedlix regitig dhdremsrsylint dremyéia didiégOrseraniehi or

nodi fi cati gas : 1 e he lpop region.may change the | oop
regi on. Fp?‘“é)%g%pu@lf%',q0%%%‘@8%@??9?%%%@ngtf?%ﬁﬁq‘vle gaﬁ‘é’h‘f 8‘%/?‘18&}5‘:3%@9& 0(2,7)
1- 7 hAnyl i iop regiai, e PZAop oF L yaditobinfor kAloidrin anaibg SiRtiaped orkt BatAskion, N 3, 6

di oxaoct an - 7. dn, . L- ylglycine 1-7 h lin, Acetyl (2Agy, 7Agy)
1-7 hAny! | gy %ﬁé}%ﬁ”n&%l’? gralog %C?ﬁ‘hélr%%?w? aAééi‘;ﬂPé{%mog? caleHonieR| i n, (' Thr
3Asp) 1-7 bderdnimgnalogedafix (egAngdnder cAlcstcdin or M&itontn £ndidg-tedd¥tail- 7 SCT, and
cyclo (1,7) (' Asp 7Lys) 1-7 sCT. Therefore, taking the exanple of |Isocap
(7Al a) 5-7{CI] cé&xr teiaim cartioditieMRNhS 1RQIRLbHBES ResTDUIT fepaldsQmhyatirthdie N-
termnal region of the Iool% {vggi on sui;h that. am no acids Xaa2 to XaaS are
absent . [Og(%ﬁ&r]‘se‘?ﬂgmée fha Pie- Py 656> oF foppmofifieatioap e dws selptiBEonsout 8 to 23
anm no aci disérfions, enditdiiond for ﬂ{etaaiyﬂn%ﬂbﬂ@ildﬁﬁﬂbéﬁs,_ah@ﬁlaﬁqggﬁleire)&f.rRgg QRhd;S
the a _helix region conprises about

anphi phatic. .In.certain e i ments, s egi’

t(r)rp 6 Iﬁel i c&FiRRlgEd &Fﬁtﬂ‘?@ﬁ&d REPEATSERYReME additional odifigations atdlesi Nrieroamapr | ses

3, 4, 5, oporfioheftheWop bhipSsind INQhR RS | ; ' jonis a
rigid str up(z u(r)e equi \(/)gl enits%%g,l abou?%fﬁgégg?%wg%%{;@gg%?h#ar%gﬁlﬁ%n exanpl e
of an i deafiAASEFTISHS|SPR 35 Soqty P @RIV BRGNS BrifOr 3 8iming-A, 7drttiakan
enbodi ment 83-trideGanAmhR!sueidiBic3Bi A RIARRGABE2008r.B ih@%&% /e%%at%%e ofh

anpl i phatic structure. Accordingly, characteristics €si rabl'e am no
aci ds t hat M@EsAdditiop giangeacidsi $his jqrm asga whichidtawsdomagnyeodifidatiosado [ 00142]
It has be : | ' | j . conpi nati.on. of an
anylin aﬁlglrg&g%ﬁgﬁégﬁ?%’] Bgt \ﬁ@hf@é@@éﬁgﬁg BgP h%%%?? 1? ttl%(-:-eraeotfafe al}?af’éivlhaglﬁrre CGRP
el enent s aP@mpEEeq fugher in fhe présentapplelation.r egi on of the LHC peptides. It is
contenplated that, as with the loop region, the a helix region can be from
any anyl i nl0831dal Ehease AElE: reatidhs amalabig e tfintiree ddrivakaed by dhamgikcyl alteraio@etéiai n

enbodi nent §,..1:he: | o] is af. |least rtion of an a _helix region
of a cal C?Stag{r%?aﬁlog’r@géao[ﬁc?tﬁoglhécﬁ’pdgﬁg’l Sggf?thnhﬁb%ﬁbogﬁgﬁﬁoﬁe 8 a00he 4 hel i x
region is @rlitatiast Sechpbehicamitenfioamay tealbiainadeiotth dtmaaCalteddhenical or

cal citoni .and at. | east .a portion of an a helix of an anylin or
anylin anglin g@a&ﬂ?‘?ﬁ“%t igsl Yol Sﬁlzrpu%%gﬂﬁoﬁé?????s’loﬁ%“yé’o [egon dgiegh of the LHC
pept i de; chataiiveself drenL EC ptptideiay hiso irshuide bé@satieORtREBE AbRG ol Hovel
conpounds

nma ave n re than one, two, three, four, five, siXx, seven,
i ont. " reegpOtpee iR, ‘FEGee nobBikcanen s’ Sulsse pr dikbmen: of
i nser ti onspolybelyédne @B&ol (EPEIGYoliedery @élyaﬁﬁﬁtéqeﬁas (e[go,%ﬂ/?‘ﬂis,lp'alyﬁ%%ﬁ%'lﬁlry%gi on

enbodi mant§, ;[rfg((; hel | x regi on of the may conprise-a
type |. AT %1) _ qriatFye”ﬁiC{;‘ilPaﬁ/BfevaPOWthss@éh% HE-eenays eragrmpasdti on 8 of
sCT to passituedelBaind 8f the Polygebtide IZSmeaﬁmol%é‘ule amstitahs Eud skt aﬁ(gllé' and

Moreover, the a helix region type |
constrained alkyls (e.g.; branched, cyclic, fused, adamantyl), and aromatic groups. In

addition, basic residues such as R and K may be replaced with homoR and homokK,
citrulline, or ornithine to improve metabolic stability of the peptide. Polypeptides for use in

the invention include acid as well as amide forms.

[00132]  In certain embodiments, the o helix region of the LHC peptides comprise at least
four consecutive amino acids of a calcitonin or calcitonin analog a helix region. In other
embodiment, the o helix region comprises at least 5, 6, 7, or 8 consecutive amino acids of a

calcitonin or calcitonin analog a helix region. In other embodiments, the o helix region
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may conprise nore than one portion of a calcitonin or calcitonin analog a
helix region of the sanme or different species, for exanple 8-21 sCT 19-27
sCT; 8-2lweGhslB2@% SCT; or 8- 16 hCT 17-27 sCT; or (11Acg)us8eokm3dsed
(18Arg) 17-27 sCT. Alternatively or additionally, the above described a
helix of 8-18 sCT to 8-27 sCT may further conprise the substitutions of
one or nore of (10Ai b), (11Arg) (11Orn), (11hArg), (11Ct), (71hLys),

(11Lys(f Orcg %npn%ef § ea%t I:-" 1?)1 gﬁzﬁgjg‘l) 1 (168506"29131 mglje%%éle):utlv(e]agm&’ s) .

(18Lys(for 24P 3d) or any conbination
t her eof . [00&483 cdlmannﬁoreabmhlmmmiqg calelia rémdr. xlnlc egpimembadiments, gfher e LHC

pepti des can, be resent ed b @) | 7
Xaal 8 L Q HRMREL Oppeﬁggffmlw AT lg‘ééﬁﬂ‘éaﬁg gﬁféﬂlp\/\#ﬁt&ﬁﬁ%ﬁh&é léa; or
élhb; éaa: 7ﬂ1rt11é& cbl)!l§mseé\ﬁglea30§ 5, JE-AT,Q 100111, or Idoys gonsgcutivesqriion hgids Haadbiyiis G u or
e; Xaa IS s Qr a s Lys L f ,
Lys( PEG 566@5@ Aiialxﬁgj%?[“ caait %bﬁ‘fﬂ%ﬁé‘}lég’é‘%g%“g&z? 6@3%%5/ %ggagg)
Xaa24 is AJngn@acﬁ’sr(q*caraﬁoaﬂl of &loAbBi8Ahaley, 1EAANE as@® abidd ofstdirhylanalamgtin no

acids. [00145] It should be renpenbered that each f .the. Mar kush
group, or aloggmibsdeyndan fhserhelix regian of thsoxs! 035?88‘81 ﬁe Ig?nb[eﬁgfaﬂwg}%ﬁf i on

and s notycff cBRpfi§ th@% h%hx ?e@ibﬂ'n%.y‘ﬂé'ffom é'UEbhﬁlOtSZ@ afhy dchind cosrtiinglg, f or
stating, as an exanp nmbodi ments of the t|de5|nclude an a helix

regi on tyriéeﬂhﬁléifWEIOHHWé’Péo Naé%é?’c]eﬂnl%eléall% 19A G213 2380 Gt

hiys, or L&éﬁ%\fl(ﬂ{ @l@ e? E{ﬁe%rfﬁ% h@ld YBuli HréviRaBAIRLEhRE RO B o @tlidahe
i nvention he a helix region type | formula has one

enmbodi ment tuiseftds f(m@%br @nteglpl_ayﬁsi thatthe chzadixapmietherthesAmnoudsieayHERE Xaal 8 is
Arg, and SOO{I{@)QISG%I mlofe thill &A%e{wo?&%eefga{ ?fv@cgug bafen i, BndWhdn T €gi on may

contain no an one, f1ve, sSix, seven, eight, nine,
or ten rmdmbdlﬁea:tlonmmchldmlg salsstisitibes, insetipesner, deletiont foro Ht offbe e2l¢itie: and/ or

derivati zat d f hel
have. furt Al ERECHI Rt BABANES O & e L Sbodi ront s, the
am 1o act dboPlay X1 AE o ARABLEih, HOPTHAARfr ALK pbiialy AR Exanpl es

of an a he egl on type tides 1 nc ut "are not
limted to],eaéBthbSagtﬁii i@, BdfosCGning adds Qf(éilt’her&nﬁfﬁn 9@2101‘(01‘11&5@1)(1@&1988 sCT,

516 oCT, (owir g stpid gy et el SR S B sEhsp O sndyS b2, SNE D)
?7 ,]0-4 8 b?. g,TA\ §ea§jatf§ﬁﬁn'c_hr)f th%-CL&rrﬁﬁIl end ‘hiniysa p heh L {sderiBin b&lbsdﬁﬁeni(s,liﬁsi\ﬁ blrh ANg

rg S 18L
17Ai b 18Ly®{Pdiops bg ﬂ?s?ng ‘}"’0 b@““”é‘ﬂ%}/ 8% ‘rﬁg'éa%ogﬁ“j‘)rdlﬁg éh%%%(ep ges i )
sCT, ( 18Ar E&ve% Clersfahl erdd oﬁfnﬁnsﬁﬁﬁ H0rtidn eflanskalylin (o EATeioBr G?l-)erﬁirﬁ]l.taﬁ ((th

("Arg'8Cit) 8-
analo gs thereof) having Gly-Ser or starting at Gly-Ser.

[00134] In certain embodiments, the C-terminal tail of the LHC peptides may further
comprise no more than one, two, or three, modifications including substitutions, insertions,
or deletions from the amylin or calcitonin loop, and analogs thereof. It is further
contemplated that the LHC peptides may have additional modifications at the C-terminal
portion of the C-terminal tail which may include, for example, L-octylglycine, 4ABU (4~
aminobutyric acid), 9Anc (9 amiononanoic acid), 3,6-dioxyoctanoic acid or 1-amino-4,7,10-
trioxa-13-tridecanamine succinimic acid. Modification may further include one, two, three
or more additional amino acids. The types of modification contemplated in this area would
be understood by one of skill in the art based upon what is exemplified further in the present
application.

[00135] In one aspect, a loop region is defined as that region found at the N-terminal end

comprising at least 5 to 8 amino acids, wherein the first and last amino acid are capable of
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21 sCT, ("hArg 78hArg) 8-21 sCT, ("Arg 180rn) 8-21 sCT, ("Ct 18Arg) 8-21
sCT, ("Ct 18Ct) 8-21 sCT, ("hLys 18hLys) 8-21 sCT, (1UA b

"Arg' 7Ai bv8A@)0s8:081 sCT, ("Lys(for) 18Lys(for)) 8-21 ®CT/ustddABIsss
"Lys(for)'7Ai b' 8Lys(for)) 8-21 sCT, (''Arg 18Lys(PEG 5000)) 8-21 sCT,
("Arg) 8-24 sCT, (18Arg) 8-24 sCT, ("Arg 18Arg) 8-24 sCT, ("Arg 18Arg
22Leu) 8-24 sCT, ("Arg 18Arg 24Pro) 8-24 sCT, ("Om80Qrn) 8-24 sCT,

("Arg'8Cit) 8- " ShAr - 24, H : 224 5CT,
(125,50 Lol o SRR BT B AR g o6
(10Ai b " Ar oficARitbnif 8t tppir 8er2esper@ing regivhsyis (eintyspe@ivp apdlogs) Jin guadlaer ggPFCE, ( 10AI b

(he ey 5 24 Ehe BRR Bihda 8RRl ol dpp i3 R BERRN B B 3T,

féé _eug g- g:;egmﬁgnd (Héﬁr-@hﬂiﬁﬁlgaﬂmoh)str&hﬁillﬁﬁﬁns {1l & rHxB o e¥anBpl FesidUs at( " Ar g

t) 8-27 sCT, .(“hArgl8hArq)..8-27 s . 8Qr. -27 sCT, (rd't

18Arg) 8- 2BosTERs 8"(26""&?‘85]”1‘8% f?%ld%e-s ﬁ%mggf}s %ﬁé@“&%&ﬂ’ﬂ‘%}*‘?&eﬁgg@i‘?@%m b

(1005 (1 or ) Tatyel oty ooy ot 1OALD Thtye(for ) T7ALD BLya(toryy. -2
ys(for) | s(for))..8-27 sCI, \|, s(.for) ' -27

SCT,  (11Ar EloRgiigicthpt %e@a)feséluﬁsiaté@ﬁ*?"‘tslf%% g i‘%‘l\%ﬁj’r ngt S‘é%isﬁg f‘gi"é sCT,

and ( 11Ar gadRaikiens B-Plor r&fiehref d@leSidibns1-of 28 S0 of ARE4D. Indluaed inahdLHC

enbodi ments, the a helix region of the LHC peptjdes may conprise a helix
regi on typgentides apbeth el amidg @iash fosmset the disiased «BPoydsorti on of an a hel i x
region of an anylin_or anylin analog and a paortiop of an_a helix region of
a cal ci tonlW18] camsilingnd flcilong. éigl?er?ﬁéefgleﬂ’éﬁ‘ilyseﬁéﬁi"%ﬁ‘\veta?ﬂépqc}es may conprise
am no aci dg, e, A8 inbie®Bf Snfifn HAMbHdhid Beluddl bulede ndtIimibedt0:15, 16, 17, 18
or 19 of hAnylin and am no _acids frqm%ml on 13, 14, 15, 16, 17, 18, and
19 of sCT hempoaningiEQID N@:1), 7, angytin (S I §O:Hgsalpen cajggionigy(sGH of " sCT.

At i L i : . . ; I
erna 'V%NLQTC@%%ﬁ%%?PRW%@PE@Q ﬁggl@ggjjgdfdx region of anylin

and calcitonin ma ri se e substrtutions of one or nore of
(8Val), (9beunyn caldiveinyhCTIOGNYS TCMLOTRTEDFNKBHRFQTAMBGEAT (SRQ HAsn) |
(13Phe), (43Tys). (14Arg), (14Ala), (14Asp), (14Glu), (14Gn), (14Thr),
(144G vy), E ouy, (15Ser), (15Glu), (15Ala), (15Tyr), (16Asp), (17Ser),

(17Phe), ), ' : bibaL :
(eLys(for 1002 h s S FRERE)Y PEThmal Smpr el p RSk gl Bl )
(%Vg! ), (22Rmednd a((Z—dem)a% taf12 ARe bop regionaapynpicnstan paincoteq e exwfprisimg theer t ai n
enbodi nent t er. of am I It } i | of th
o e et SR B Pl B PR b0 BBl el R MR ! of Lhe
(if2 am’3no agiddpendentlylselectad teeldines aelpig Gide tlyqies Wiliclodre tdrare ddfalpepttetes is 11,

, 13, 14, 15, , 17, 18, 19, 20, 21, 22, 23. | th nbaqdi :
t he nunmber B arﬂ%'ﬁ’(?nie@l tagaﬁhr?%*teﬁ& %hﬂéfl ?%Era%]é?‘i}?r 11@‘5%6 ﬁrl]lf)ﬁ)?’ﬁ’ %Erﬁgamlfc_iﬁlénem >
pepti des i gisa#idebod®beam{deBI48k clilicangare fihmed, fentxamale, by fiedlkyl acigéghdm t ype
Il of the LHC pe,ptldef i:an, be . re efe ted by: Xl XaaS Xaa9.Xaal. O R Xaal 2
Xaal 3 Xaal 2kxbEMge:Ra4{ig! RERF 7T R %“ ERAATEIXGLTARIEA DY CRIEBHEIS 204 TNT X

(SEQ | D NO:&finhe LR IN1dAR& s 08 alhy PhaQlesMadl alkyl¥@afRs; 5d bhalkylyelked/, allguyl,

ether or thioether bond formed, for example, by connection of side chains. Alkyl chains

may include lower alkyl groups having from about 1 to about 6 carbon atoms. In certain
embodiments, the intramolecular linkage may be a disulfide, amide, imine, amine, alkyl and
alkene bond. In certain embodiments, X and Y of formula (II) are independently selected
from Ser, Asp, Glu, Lys, Orn (ornithine), or Cys. In certain embodiments, X and Y of
formula (IT) are Cys and Cys. In other embodiments, X and Y of formula (II) are Ser and
Ser. In still other embodiments, X and Y of formula (II) are Asp and Lys or Lys and Asp.

[00138] The Xaal sequence of formula (II) comprises an amino acid sequence of 3, 4, 5,
or 6 amino acids between X and Y. In certain embodiments, the Xaal sequence comprises

an amino acid sequence having a region with one or more substituted or unsubstituted
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XaalOis @n, Ay, H's; Xaal2 is Lou, or Thr; Xaal3 is Ala, Thr, Asn, Phe,
Tyr, Ser, or Thr; Xaal4 is Asn, Arg, Ala, Asp, Qu, dn, Thr, or Qy;

Xaal S i s woepodmsesosSer, G u, Ala, Asp, or Tyr; Xaal 6 i ecloas2@6/08%p; Xaal7
is vVal, H's, Ser, Phe, or Aib; Xaal8 is H's, Arg, Lys, On, hArg, Ct, hLys,
Lys(for), or Lys(PEGS000); 41 WO 2006/ 052608 PCT/ US2005/ 039686 Xaal9 is
Leu, Ser or Phe Xaa20 is Gl nor Hs; Xaa2l is Thr or Asn; Xaa22 is Tyr,

Val , Phe, 201 é\é%lfamné%ﬁ '[n%)éﬁﬁ% q{&r E){agnpléa% ¥tirok nzl &Qﬁﬁﬂﬁgﬁl@&d@ npri ses

1-4 additi S/naolX am no each int kush
group, or ragionmay hatelao]reas{tﬁexf@aﬁ amigo amdﬁddﬁcentéﬁihebhrﬁ@ﬂier afendidhy. nl?h?nt i on

and is not obe read. Ie uni_t h t hat
the a hel i % efréﬁjinif’rf‘ca% &lf:?( may c%nr?f gfaﬁbno yn%)n%relg F %gnﬁ%cﬁggiﬂte%g&t ree, four,
five, siX,theXe¥eRquedtdisB,antihdigidsoin bider axioidinenst the Xsak spgheras isdBinD t ut | ons,

i nsertions el et ons tizati ons of. the ce, descri bed
her ei n. Foar"“gxg?ﬁ’lué’%qr ﬁmg%‘i‘?’ﬁ?tﬁ’qﬁ?rgﬁ i SHEHPE i3 PREROAGSY | ;’? (r%ggllglts)n type I
may Pave gghﬁgiéﬁﬁi%SQk Sﬁihﬁseﬁuél&él‘ﬂ@ @ﬂhmﬁ Aclds. esatbidimy, Dfaat h&fodetle(lloman of
position or ln athe 0 th
del et i ons RRFePrSTentef biekpa2-Sathd ot R e %‘fa6p?§g;9 ?g%(ﬁﬁ@ 3%0%?{{1 Tor e
[ 00150] ExahRldgsen® xasd, Xakte Mda¥4, 289 1) 04l thydeendyl ab@d‘nttlm&:eﬂﬁﬁ:emeﬁdmﬂﬁts
i ncl ude, but are not Fimted to, (sVval 9Leu 1OGI Z lin 16-27

01‘1

8

SCT, (8Val XsaSedeas, gud XanT sompmgpthe hydr‘exywa)m%fe%é IS n

(1sArg) 1 ey @G-E),e 15d@
18Arg) 8- ifé”%hAf?f}ygﬁ Pﬁgaéﬁfmhéﬁégs&fg{%gﬁr ot el hATy 1lldrs]1n&§gzrg SCT, (("AI;

14Ala 15A16HTI8), sommwmtnralmam theryo @@@324\1:9&1 bmslb amjoRpideor $BseRiARAYA 48 19- 22

sCT, ("Al a ido
SCT,  (r3A *ﬁ{%}%“‘ﬁ ac ‘?g’%ﬁy}fkgﬁ@ﬁ%&g%%&ﬁf%ﬂﬁ?ﬁ%é%bgs ylhinl?i o2

%9A 2|2 s C']I-'gac(l%i}‘l?{m% is'ads4s pr THRRY X218 aifianerylh: apg capbas gy, anfingggigif 1) 8-18
nylin ! h I r Thela3igh
14Asp) 8- 1Sk ‘ﬂf T A sgc':‘tfSr Tﬂ“ﬂ%ﬁ% ke g?y gty a&ﬁ/i%%#f%m A 9)
8- ég hhA% | Xﬁa6]19-8214or§@§f A¢cbaRhgdy, A2 Btre)n dgb@ingCXaal t@icataaspiedds Xa® hAnylin
lo-27° scTebpBThrivfRs pi S sl e r68 Y St SR of SEREREATER),
17Ser' 8Ar gh181.49 ThhAFBEt Naadlis 23a, S€l or Bhrl Shdviany lis Ala( ﬂdrA‘s’ai BaPe-28al) 19-23
sCT, 8-18 h lin 19- -18 h i V 27 ) 9Me
122Thr 13T9M@’Fﬁ Fne%%g fn&%ﬁgiﬂ%‘;@e%’séﬁ{)%f“?%%i’*ﬁ" ?A?E]ﬁ]%)e‘i@oﬂ’oa& ). ( e
ot her e”bo@kﬁfﬁ,rﬂ-ﬂlr, TRY 6 2 ERFROUWNES M biHler embodiments Xaal can be represented

as Xaa2 is absent, Xaa3 is Ser, Gly, or absent, Xaa4 is Asn or Asp, Xaa5 is Ala, Ser, Thr or

Leu, Xaa6 is Ala, Thr or Ser, and Xaa7 is Ser, d-Thr, alloThr or Thr. In certain

embodiments, the loop region of formula (II) comprises the above-described representations
of Xaal wherein Xaa3 is Ala, wherein Xaa3 is Ser or wherein Xaa3 is Gly. Alternatively or
additionally, the loop region comprises the above described representations of Xaal
wherein Xaad is Ala, wherein Xaa4 is Asn, wherein Xaa4 is Asp, or wherein Xaa4 is Gly.
Alternatively or additionally, the loop region comprises the above-described representations
of Xaal wherein Xaa5 is Ala, wherein Xaa5 is Thr, or wherein Xaa5 is Leu. Alternatively
or additionally, the loop region comprises the above described representations of Xaal
wherein Xaa6 is Ser or wherein Xaa6 is Ala. Alternatively or additionally, the loop region
comprises the above-described representations of Xaal wherein Xaa7 is Thr or wherein
Xaa7 is d-Thr. Tt is further contemplated that no more than one, two, or three modifications
such as substitutions, insertions, deletions, and/or derivatizations may be made to the loop

region.
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vari ations of the above exenplary conmpounds with the a helix term nating at
corresponding to 22, 23, 24, 25, 26 or 27 of sCT. In other words, conpound
8- 18 hAmavonod@s26bssCT is al so specifically described asttUse@msoswpeound i s
merely 8-18 hAnylin 19-27 sCT described above truncated to position 24. As
anot her exanpl e, conpound (13Ala 14Asp 15Ala) 8-18 42 WO 2006/ 052608

PCT/ US2005/ 039686 hAnylin 19-23 is specifically described because of the

above Iangm@]ap@kaﬁﬁlemtﬁél% aaglola%a{a &éﬁ&@alngm&@bbmyhmm%%dzg [00151]

In certain enbodinents, the Gtermnal tail eLHngetldes conpri ses

am no aci dS™N M@@E&Iﬁm 3% CARMTO SEQH N@137)BQDT6?C:§ @dDP¥B8k on 36 or
37 of hAmyigtATAYSERS IENOSBR AT ARE 33 E(%E‘JSN%H(W '?@*r%@ﬂzdglﬁde g, LHC

pepti des co rlses am no aci’'ds from sition ositi’on 32 of
SCT; howevENTAMENR-G GEQ HbHOrﬁé@(BﬁTA&(@P@fHﬁrCc@iE& DoNOH3); @’NWQ(&%IH n

the |ast ooty PRI ATREOND NOUSRENE AR g Rello F TR G (g o0
gelrl vat :c vesD dio: %ECNMEMMGKSEQI[DI\@48)aﬁNllW—Athl(SEQtID(N@tb@)\/é?SNéSEG bed ?
one. or _ror Lt T SO G SR B S Do ARTRE SEQaliig SRS AL TE S5 o
ATy 1. SZPhes Rt (30ASR) ST (A2Tar) SCT. or ant Sonbi nati on
ther eof [ éé’ggg%‘cl (ﬁ%ﬁt’ I\E‘F’r’ég’di@%ﬁ%l"‘&ly@‘&éf }ﬁl%%‘f*ﬁ?fa?f’i’t%??teﬁéhi EREEDL i des

can be reptasend, eso bwythr%&ﬁ&ﬁﬁé@laﬂﬁsu&aaﬁﬁbm%hs JiaeabnXaeBiols, x@Ask5 Xaa36
Xaa37 Xaa3 rgv EQ 1D NO 61 erler ein Xaa28 is Lys, Tyr, or absent; Xaa29
is Ser, GHZ4igasmEY be thedoogiegiopr o Arg, or absent; Xaa3l is Thr,

Ser f"béeﬂt R0 el et e RS i oo SRR S

Tyr, Phe, BRidiorQl arias e6lls atﬂetIthéd&h@lapérm\/lsa@h mdadricyapidhge RQRJkiERbON of the
LHC agoni st is from a calcitonin_or calcitonin analog and the a helix

region is FOBPAUAITHIR At ot feoFhe Hpcet-diftrekirias d@"caﬁ=ﬁ€1q°§sft‘d10§6§>¥aflplén of the

C-term nal a4i@iFmdcs1-Matno ’)010 6Ra- 1 K8 R1c@mafiflel MalihiMESacl, abdS@; aniRY s Agai n,
each menmber of the Marku group, or a conbination thérecf, Is ano her

enbodi ment femolubidty, ﬁ‘?/lé’ﬁm ?}Enaélﬁé Exerpidary mepdifiedrlecpd inpnds theiadgitien oRLys tol t | s
furt her Coﬂfe%gﬁjeﬁ&e%})( ?altthé Q&it%ﬁ(ﬁ"ﬁ%t@ﬂe s&cﬁ]‘bhcer@&agpnﬁﬁ'eggarﬂﬂe pye t han

one, ree modifications suc stitutions, 1nsertions,
del et | ons, meddied loogardivmmiybt KONTAGE ORQ 1D0NPGinds cetrse einbaiimenigitie n.

additions and/or modifications at the N-terminal end of the loop region may change the loop
region. For example, the loop region may be modified as follows: cyclo(2,7) 1-7 hAmylin,
cyclo(*Asp Lys) 1-7 hAmylin, N-isocaproyl 1-7 hAmylin, N-3,6 dioxaoctanoyl 1-7
hAmylin, L-Octylglycine 1-7 hAmylin, Acetyl (*Agy, 'Agy) 1-7 hAmylin wherein Agy is
Allylglycine, Acetyl (‘Ala) 1-7 hAmylin, (‘Thr 3Asp) 1-7 hAmylin, Isocap ("Ala) 5-7 sCT,
Acetyl CAgy, "Agy) 1-7 sCT, and cyclo (1,7) (Asp "Lys) 1-7 sCT. Therefore, taking the
example of Isocap ("Ala) 5-7 sCT, certain embodiments comprise a modification at the N-

terminal region of the loop region such that amino acids Xaa2 to Xaa5 are absent.

[00141] The a helix region of the LHC peptides may be about 8 to 23 amino acids in
length. In certain embodiments, the o helix region is amphiphatic. In certain embodiments,
the o helix region comprises about 3 to 6 helical turns. In certain embodiments, the o helix
region comprises 3, 4, 5, or 6 helical turns. In other embodiments, the o helix region is a
rigid structure equivalent to about 3, 4, 5, or 6 helical turns. An example of an idealized
helix is LLQQLQKLLQKLKQY (SEQ ID NO:58). In certain embodiments, the o helix is
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43 WD 2006/ 052608 PCTI US2005/ 039686 [00154] Exanples of the C-term nal
tail of an LHC agonist include, but are not limted to, 27-37 rAnylin,
(27Tyr 29%0Qo&2Fkos 27-37 rAnylin, (9Arg 32Thr) 28-37 r Aawitisnoos88v687
hAnylin, (32Thr) 30-37 hAnylin, (35Lys 36Ala 37Phe) 30-37 hAnylin, 30-36
hAnylin, (32Val) 30-36 hAnylin, (34Glu 36Phe) 30-36 hAnylin, 31-37 hAnyin,
31-36 hAnylin, 33- 36 hAnylin, 33-37 hAnylin, 28-32 sCT, (30Asn 32Tyr)

28-32 sCT,_ _and 2/-.3 I J i : - 1 i I

corpr | ses THahpRE Aliche, Bt RRORR R A b IE ik S Db (s20
| D NG 63) . prpa0d this typd ofissufiuretnvgrbeselnttedpl at ed t hat no nore than one, two,

or three nodifications such as substitutions, insertions, deletions,

and/ or der[i00842] z althasiseemgoyund ¢hatrthd ealtitoriime h€lix regini,radombination ofantaylinnvent i on
as described in, the precedin ar aphs. The C- ] i 3 e LHC
pepti des Gl o0 %Felgéog’ ‘%6’&??{*’8%? ﬁ 8?1%&089 ggﬁ@ éc}%léf&tgér‘ﬁg i gsflrgéllgds at

the C t erifitied h&@idegiGuohtheDHICIHepiddes ONSs donteinpikeed thet, additlt the fropfregi@npounds

such as Lys, up.to 4 Lys, _ L- Octylglycine, .4AB - Ami nobut,yr i cid),
SAnc (o AiBASRRGEE SRR B ToRAty BV ST BB IS SraTPRLy.  or
L oct 1 Gy A GABLE . 53 35 mAmy 1 o SAnC. [ 0D156] |
-octyl glycine,. 33-37 hAnylin , and 33- in C. . In a
gener al  asgédtoninqrenlgibont #eloss §}°tg%rémﬁ’ﬁd‘f’fﬁ§t5i mg%ilﬂ?g@l}ﬁiﬁtil étalzoé’%lorhny of
the LHC agomin$tneliQ 9fkises aQakitdifin 6e&ldioRRdni16E Bidvit 14aB)a fjonQdf ah bereliticr
agoni st a helix regions as described herein; and 8@? i st

. . . ! ) ani\gﬂqLHg1
C- t er ni nal an 2mylin eremykis anglegs dn Hdll ether empodmepisethg pdglis teion f the the | oop

region is fLamaSACILORLIAIGIGR! 1EisttReR cafidhRige@nflt $dV8l AntpBlids nifgi On i s
from a calcitonin or calcitonin anal og, the last position of the

C-t er i nal havainp njage fhen oy, &0, Hiype, feuseiveovix.cevanyeightviize.of tepdethef 00157] | n
anot her geperal @330 &Gk as I.?I%T&gﬁtﬁﬁfﬁg! ?llﬁaﬁsi&ﬂrde nd, And/BEaekiD¥EREdRN conprise (a)

a |l oop reglion conprising formu Xaal or "Xaal with nodifications at
the N-terp eqg; dfhetR! th¥ o hEG RBioE QPRI H DBt BSnisB8lhkix r €gi on
type | or @gﬁé]l I ;ﬂ{j‘zeé§@§ -ter m&na?at ai | rglé)presgnt ed g%l/_sé%sl D NC? 61, with
t he provi segiondgpedhem o hdie regaptypeliosrprises dntinerpadscatne pesitifin GCddp ci t oni n

anal og and eon818b ,i26 il?g&_,%@ iéf 2§ r2%{7%8{‘§|7 o‘f@bf" %\&g%ogegﬁﬁ?gq{eﬁég&mgﬁyﬁﬂal 09,

t he | ast p%s’llflono the’ C’tet'm ndl i'T 1Ts no

deri vat i vemaptorhisise nidre théa bey prrtial ofervdlcitenin ooegisiiosia ahalpg hdeliymsdiohiofat i ons.
[00158] In_yet anot.her aspect. LHC peptid ! | ti.Qn
conpri se aﬂ%ﬁ?ﬁlﬁg{ 15‘8’?8“ ngﬂﬁfeﬁoégxa&ﬁ? g‘%%ﬁﬁil%{i? r#fi %z%gféﬂ?%z\é@;adﬁ XaaS
Xaab Y Xaa8s ¥and7Xaat®, xadlArg) 8- Xaet (' Hag) B7-Xas(ll XaahSBiviyalr6ddtaadlally Xaal 8
Xaal 9 Xaa2Q Xaa2l Xaa22 Xag23 4 006/ 052608 PCTI| US2005/.039686
Xaa25 Xaa2HieR %‘?ﬂeﬁﬁg’ﬁgakgﬁé@fgéﬁ% '?éé%gls&éal&@? EGorB .%i‘)zt’s%% i n Xaal
is A C  hgoddormordef FoAib), (Kirghlom), (HRATS, (s, (MBS (Qys))NAYL), W P,
(Arg), (*Om), (*hArg), ("°Cit), ("*hLys), (*Lys(for)), (*“Lys(PEG5000)), (“Leu), (*Pro)

or any combination thereof.

Q)

[00144]  In one embodiment, an o helix region type I of the LHC peptides can be
represented by: X1 VL Xaal0 Xaall L S Q Xaal5 L Xaal7 Xaal8 L Q T Xaa22 P Xaa24
TN T X1 (SEQ ID NO:59), wherein

XaalO is Gly or Aib;

Xaall is Lys, Arg, Om, hArg, Cit, hLys, or Lys(for);

Xaal5 is Glu or Phe;

Xaal7 is His or Aib;

Xaal8 is Lys, Arg, Om, hArg, Cit, hLys,Lys(for), Lys(PEG 5000);

Xaa22 is Try or Leu;
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Hyp, H, V or absent; Xaa3 is A, Db EE N Q G V, R K hK hR H I, L, M

or absent; Xaad4 is A 1, L, S, Hse, T, V, M or absent; Xaa5 is A S, T,
Hse, Y, Mvolwpodos2ems M Xaa6 is T, A S, Hse, Y, V, |, kcTas2ds039%8@S i s A,
V, I, L, F, or M Xaa9 is L, T, S, Hse, V, I, or M Xaa 10 is G H Q K,
R N hK or hRy Xaal 1is K R Q N hK hR or H Xaal2 is L, I, V, F,
M W or Y; Xaal3is A F, Y, N Q S, Hse, orT, Xaal4 is AL D, E, G N,
K, Q R H hR o’ DEFLSYI,VorM Xaal6is L, F, MV,
Y, or |: Xaal 7 |gk?3%3§‘5‘%?°q§dﬁ’£e T. or V\ Xaal8 is K, hK, R hR H, u
(CGit), or n (On)x1 isYhednoi @niprists, |-Saddimalaming acids. or  absent; Xaa20 is H,

R, K, hR hK, N, Q or absent; Xaa2l is T, S, Hse, V, I, LQ,Nor
absent; Xaapgji sIt Fhould bevlemetnbered that dach Memd® qfﬂlemyimmeupxaw4 is P, Hyp,

R, K, hR hK, .or Xaaz2b | S}m is NQ D,
or E; Xaach)h}bé aiilOIll @ere lﬁlanoﬁj,er o qfhme)? tge 1Ave aﬁg\lsqgg azl?ae I's S, Hse, T, V,
I, L, or Ysmglé@tﬁBO[‘hﬁlsEshﬁhaiﬁ mN;hodeor R;atlilg?,as M(Qxampleocm’b@;dlmMaQﬂ_thq: EHA& T, S,
Hse, V,

r., Xaa3 er ein X
and Y are QEQBQ%II%"?‘&E aBr"g‘gﬁ?‘ ﬁeéloélz%%eﬁ[f %u&é WPére’l n%%%g%ndbenat]?}g/s KVG%D
residues iyl 0 13yl ebr @5}@(&;1)3 andéeh vadiios iversepahte ymbodidedt dfoheaamdmtlom her to
forman intranpl ecul a i nka di sul fi.de. bonds:; 1 ond: al kyl
aci ds and AfdeiAinglkit o WW&%‘O‘%W r&rﬂiﬁi‘% 96 SEHEE g%@?}e%&iég g‘f 039686
cyclic | ackamBothé didbbdledeniacte Xaors iahkgy bndi@l dnd @sis &ntheat kydngmiteedathe ch may
condensed and be reduced to form an all cyl am neégVig i.m ne bridge; or side

chai ns whi @ helirgsipemay ReEein 8g Moot f"b?l}ﬁ% Hyregy fourffveesiypiscves; WehhyFhe ot her or

thi oether Bapdy, AliktonS RS stRMtuiisls! Meketidre\wletiond, Kﬂd/otgfeﬁk)ﬂfzaﬁtﬁiél ng from
about 1 to about 6 carbon atons. In certain enbodi ments

i nt r anol ecArenrdinglikbgeonrepndseols helix mefmdee lapaydwve f%hﬁfedeleélﬁ%% thefxyl and

al kene bongl., {1 end. In certain embodiments, the amino acids of X1 are capable of forming an a

helix turn.

[00146] Examples of an o helix region type I of the LHC peptides include, but are not
limited to, 8-18 sCT, 8-21 sCT, 8-24 sCT, 8-27 sCT, (' Arg) 8-18 sCT, (‘*Arg) 8-18 sCT,
(Arg "®Arg) 8-18 sCT, (*'Orn '*Orm) 8-18 sCT, (' Arg '*Cit) 8-18 sCT, (‘'hArg "*hArg) 8-
18 sCT, ("' Arg '®Orn) 8-18 sCT, (*'Cit **Arg) 8-18 sCT, (*'Cit '*Cit) 8-18 sCT, (‘'hLys

81 ys) 8-18 sCT, (“°Aib "' Arg "Aib ®Arg) 8-18 sCT, (*'Lys(for) *Lys(for)) 8-18 sCT,
(°Aib "Lys(for) VAib ®*Lys(for)) 8-18 sCT, (' Arg "*Lys(PEG 5000)) 8-18 sCT, ("' Arg) 8-
21 sCT, (‘®Arg) 8-21 sCT, (' Arg '®Arg) 8-21 sCT, ('O *Orn) 8-21 sCT, (' Arg "*Cit) 8-
21 sCT, ("'hArg "®*hArg) 8-21 sCT, ("' Arg '*0Om) 8-21 sCT, (*'Cit ®Arg) 8-21 sCT, (*'Cit
18Git) 8-21 sCT, (“'hLys *hLys) 8-21 sCT, (’Aib ' Arg "Aib ®Arg) 8-21 sCT, (*'Lys(for)
181 ys(for)) 8-21 sCT, (“°Aib 'Lys(for) ""Aib *Lys(for)) 8-21 sCT, (‘' Arg "*Lys(PEG
5000)) 8-21 sCT, ('Arg) 8-24 sCT, (‘*Arg) 8-24 sCT, (' Arg '*Arg) 8-24 sCT, ('Arg "*Arg
27 eu) 8-24 sCT, (' Arg *Arg **Pro) 8-24 sCT, (*'Om *Orm) 8-24 sCT, (*'Arg '*Cit) 8-24
sCT, ("hArg "*hArg) 8-24 sCT, (*'Arg **Om) 8-24 sCT, (*'Cit '*Arg) 8-24 sCT, (*'Cit
18Cit) 8-24 sCT, (*'hLys *hLys) 8-24 sCT, ("°Aib "'Arg ' Aib 18Arg) 8-24 sCT,
('Lys(for) *Lys(for)) 8-24 sCT, (*°Aib "Lys(for) " Aib *Lys(for)) 8-24 sCT, (*'Arg

18] ys(PEG 5000)) 8-24 sCT, (‘' Arg) 8-27 sCT, (‘®Arg) 8-27 sCT, (*'Arg '*Arg) 8-27 sCT,
("Arg "®Arg 2Leu) 8-27 sCT, (‘' Arg *Arg *Pro) 8-27 sCT, (*'Orn ®0m) 8-27 sCT, (*'Arg
18Cit) 8-27 sCT, ("'hArg *hArg) 8-27 sCT, (' Arg '®0Om) 8-27 sCT, (*'Cit '*Arg) 8-27 sCT,
("'cit 'Cit) 8-27 sCT, ('hLys *hLys) 8-27 sCT, (*°Aib " Arg '"Aib "*Arg) 8-27 sCT,
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certain enbodi nents, X and Y are independently selected from Ser, Asp, GQu,
Lys, On, or Cys. In certain enbodinents, X and Y are Cys and Cys. In other
enbodi mrenye,2006/@padsY are Ser and Ser. In still other ewbodisomsiosyssX and Y
are Asp and Lys or Lys and Asp. [00159] In yet another aspect, LHC
peptides for use in the invention conprise an am no acid sequence of
formula (1V): Xaal Xaa2 Xaa3 Xaa4 XaaS Xaa6 Xaa7 XaaS Xaa9 Xaal O Xaal |

Xaal 2 Xaal 3, Xagal a (3al |- Xaal § Xaa22 P Xaa24
T N Xaa27 (GLésa@?éﬁ%(ysﬁggé%@3@5%@8@%@?@ %%) Lt ?%%(@g%t . ?ﬁ‘%\ c D F
I, K, S TLPRbsmoy);s-274a2 (T 41eC AR) 83 sOT-18B5ehIT; 2 BSAR) I N, or

absent; Xaa4,.4.S or absent; Xaa5 is Aor S Xaa6 is T, A S, or
V:  Xaa7? isgard LIQP%EAECE'XaaS isA V, L, orM Xaa9 is L or T; XaalOis

G H or | is.K . or, h X i , : is A
FFN Q SPO@?T; I ogdaif ﬁm?%d“%mb,the&“fﬁ%x rﬁﬁ‘aﬁ%@f Bt pﬁ?%de%nély ot %gﬁé&?a D, E
EA L, S, ( Cl’feli?( regiofB@pdILi Bn kuhelix rdgionXeym I corsprides £poron of an\y; hel{aadgion fal, R,
rg, u (Gt), or n,(Or%; Xaal9 is F S.. or.absent, X s H Q or
absent -\ sedin o ampit galtand § 33en o a b ghip® Of CR R SERGRrE |, ©
é006G{ Oﬁ 260&&3@ /rshgagﬁlﬁi @ggﬁg@e IXa@2¢bniFisPafino ReidXaaR pobitiod 8 of hAfnylink@a30 i s
, , or N aa i s or T. and Xaa32 is F, R, _or Y. [[0016 In yet

anot her asPedt, 13 e 1pelr 1 1d8 of bt Oﬁ?ém(l}? ar“aéminﬁ\fé?ﬁitsiﬁé?ﬂl ?ﬁ?ﬁﬁpilg’e&ag&’am no
aci d sequepnge;ofg fRrvyract I posidalisX@azo daad, Xaa4, Xaab, of 2faadCKaa8 Xaad
Xaal0 Xaal | L Xaal 3 Xaal 4 Xaal5 L Xaal 7 Xagl 8 Xaal 9 X3a2Q Xaa2l . Xaa22 P
Xaa24 T N Alteratively or additionally, the above described o helix region of amylin and calcitonin

may further comprise the substitutions of one or more of (val), CLeu), (Met), (°Gly),

(“°His), (*Thr), (*Thr), (*Asn), (*Phe), (*Tyn), (*Arg), (*Ala), (*Asp), (“Glu), (*Gln),

(“Thn), (“Gly), (“Leu), (*Ser), (°Glu), (*Ala), (°Tyn), (°Asp), ("Sex), ("Phe), (“Arg),

(7Aib), (*Arg), (*Om), (*hArg), (*Cit), (*hLys), (*Lys(for)), ("*Lys(PEG5000)), ("°Phe),

(°His), (*' Asn), (*Met), (*Val), (**Phe), (**Leuw), (**Pro), or any combination thereof. In

certain embodiments, the number of amino acids in the o helix region type II of the LHC

peptides is at least 10 amino acids. In other embodiments, the number of amino acids in the

a helix region type II of the LHC peptides is 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, or

23. In other embodiments, the number of amino acids in the a helix region type II of the

LHC peptides is 24 or more.

[00148] In one embodiment, an o helix region type II of the LHC peptides can be
represented by: X1 Xaa8 Xaa9 Xaal0 R Xaal2 Xaal3 Xaal4 Xaal5 Xaal6 Xaal7 Xaal8
Xaal9 Xaa20 Xaa2l Xaa22 P Xaa24 TN T X1 (SEQ ID NO:60) wherein

Xaa8 is Ala or Val,

Xaa9 is Thr, Met or Leu;

Xaal0 is Gln, Gly, His;

Xaal2 is Leu, or Thr;

Xaal3 is Ala, Thr, Asn, Phe, Tyr, Ser, or Thr;

Xaal4 is Asn, Arg, Ala, Asp, Glu, Gln, Thr, or Gly;

Xaal5 is Phe, Leu, Ser, Glu, Ala, Asp, or Tyr;

Xaal6 is Leu or Asp;

Xaal7 is Val, His, Ser, Phe, or Aib;

Xaal8 is His, Arg, Lys, Orn, hArg, Cit, hLys, Lys(for), or Lys(PEG5000);
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Xaa27 G S Xaa30 Xaa3l Xaa32, (SEQ ID NO 66) wherein Xaal is A C, F I, K
S, or absent; Xaa2 is C, D, or S; Xaa3 is AL Dor N Xfaa4 is A L or T
Xaab i s Avono@os2eéea7 is Cor K,  Xaa8 is A or V;  Xaa9rrs/us2@5/039686 Xaal O
is G H or @ Xaal | is K, R or hArg; Xaal3 is A F, N S, or_T; Xaal 4
isA D E G N Q or R Xaals5is A E F, L, S, or Y Xaal7 is H S,
or V; Xaal8 is K, R hArg, u (Gt), or n (On); Xaal9 is F, L, or S; Xaaz20

is Hor Q Xaa2l I ﬂ%ZISF L, M V, or ¥Y; Xaa24 is P or R
Xaaz27 isQT, or V. X%égésqe}lsl\éelg&a K, or NN Xaa31 is A or T; and Xaa32 is

F, P, or Y. 47 V\D’@@%;‘S@QGO@SPCT/ US2005/ 039686 [00161] In a general
aspect, the sequer}gagzpfsqlpgp%%la (1 II) (Irv)y, or (V) further conprises 1,

2, 3, 4, 5, nore nodifications of substitutions,
i nsertions, del et a2 ISéIIYOﬁ@zhtHh@,ﬁlsuaanor derivatizations. In certain

enbodi nents, the g&g;ﬁgﬁgg formula (111), (1V), or (V) conprises a Val

i nserted bet ween am no ac %Prgtandom tions 22 and 23. In other enbodi nents,

t he sequence of fé«ﬂmsuhbse(ltldrbampxﬁdeé/lﬂ 28itioM)] ap@iFRiisses a A n  inserted
bet ween positions 22 and 23. In still other enbodinents, the sequence of

fornula ([QO1#9] (lAg)qn edch (émbeninlid Batush @ﬁ@p,leﬁ@eorﬁmm@lom%béoﬂyand%}%en
posi tions %%b@cﬂ% £ ot.her enpodi nt s, .the sequfgnce ‘of fornula
(1), (1v)), ?%})0 g m‘?/ePﬁ%% od IEhetix hewad s 4 Shele wpih Hisdurier EERliipl NO 67)
bet ween pogiat t}mnﬂaeﬁire@hﬂ tﬁﬁ: 11 hay as4ines n@wma@bneaﬁﬂe%ee Fhe fivengh fi cati ons
of forrrulae(vlll (n[‘%/:) (V) my be at the N-termnal end. I'n Certain
embodi ment s %ghﬁ- rf’ﬁtﬁ%F‘ %ﬁt}o@ﬁs‘tﬁ’h ap gbsiifrHons) inpertions) dgjetiops, adfyr has an
added oct yﬂgﬁ\mdmﬁns oﬂ tﬁb @hﬂﬂﬁn@r@&ﬂbg@ﬁ@r&n FheexbnbR! #WBdin Qﬁf)&dlﬁ’l@ntg)f
forrrula(l{ ﬁ \Q h%s an_added

e’d helix région type II may have deletions at the C-terminal end resulting in the deletion
of position 27, 26, 25, 24, or 22. In other embodiments, however, the deletions do not

remove amino acids of positions 19, 20, 21, or 22.

[00150]  Examples of an o helix region of type II of the LHC peptides include, but are not
limited to, (*Val *Leu °Gly) 11-15 hAmylin 16-27 sCT, (*Val °Leu 1°Gly) 11-15 hAmylin
("*Arg) 16-27 sCT, 8-12 hAmylin (*Arg) 13-27 sCT, 8-18 hAmylin 19-23 sCT, 8-18
HAmylin 19-27 sCT, ("*Glu *Arg) 8-18 hAmylin 19-24 sCT, (“Arg Ser) 8-18 hAmylin
19-22 sCT, ("Ala *Ala *Ala) 8-18 hAmylin 19-27 sCT, (®Ala “Asp '*Ala) 8-18 hAmylin
19-22 sCT, (" Ala "“Asp) 8-18 hAmylin 19-23 sCT, (**Ala “Asp) 8-18 hAmylin 19-27 sCT,
(PAla "*Ala) 8-18 hAmylin 1922 sCT, (®Ala Glu) 8-18 hAmylin 19-22 sCT, (**Thr
“Asp PTyr) 8-18 hAmylin 1922 sCT, (*Ala “Gln) 8-18 hAmylin 19-22 sCT, (**Asn “Glu
"*Tyr) 8-18 hAmylin 19-27 sCT, (*Phe *Asp) 8-18 hAmylin 19-27 sCT, (PAla “Asp) 8-18
hAmylin (°Glu "*Arg) 8-18 hAmylin 19-24 sCT, (**Phe ?Phe) 19-27 sCT, ("*Ala “Asp) 8-
18 hAmylin (’Phe “His *Phe) 19-27 sCT, (**Ala *Asp) 8-18 hAmylin (°Phe *Phe) 19-27
sCT, CThr '°His) 8-18 hAmylin 19-22 sCT, (°Thr "°His “Gly *Leu "Ser BArg) 8-19
hAmylin 20-23 sCT, 8-18 hAmylin (*' Asn *Phe *Val) 19-23 sCT, 8-18 hAmylin (**Met)
19-27 sCT, 8-18 hAmylin (**Val) 19-27 sCT, ("Met "*Thr *Tyr “Thr “Glu Asp Phe) 8-
17 hAmylin ( 18Arg) 18-20 sCT). In other embodiments, novel compounds include
variations of the above exemplary compounds with the o helix terminating at corresponding
to 22, 23, 24, 25, 26 or 27 of sCT. In other words, compound 8-18 hAmylin 19-24 sCT is
also specifically described as this compound is merely 8-18 hAmylin 19-27 sCT described
above truncated to position 24. As another example, compound (13Ala 14Asp 15Ala) 8-18
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i socap. [00162] In yet another aspect, LHC peptides for use in the

inven![oi OL corrp]ri se ;n am no acid sequence of fornmula (VI): Xaal Xaa2 Xaa3
Xaad4 XaaSv¥aad/%a@$ Xaa8 Xaa9 Xaal O Xaal 1 Xaal 2 Xaal 3 Xaalub206mbdmsaal 6
Xaal 7 Xaal 8 Xaal 9 Xaa20 Xaa2l Xaa22 P Xaa24 T N Xaa27 G S Xaa30 Xaall
Xaa32 (SEQ ID NO 68) wherein Xaal is A C D F, K T, or absent; Xaa2 is
A C D S, or absent; Xaa3 is A, D, N, or absent; Xaa4d is A L, T, or

absent ; X«‘B.A&ylhﬁ 1&2@ fis %ecﬁ{@fﬁ@' doStrifed l%c?%e of {h&\ﬂ{bweﬁ%zée ap b do( &‘Ag K, AR

|sALI\/l V; Xaa9 is or T, Xa Q or
R Xaal 2 |1§A§P 1iNla)cﬁ~18/hAm>daah%225 AN Q S or T Xaal 4 1S A D E G
K., N Q or R; Xaal5 is A D E F, L, S orY, Xaal6|sForL Xaal7|sH
Q S or V: (850 Inoslpsrdpdimar ﬂl@%@ﬁﬂlﬁ@gasﬁfthe(hHC p&pmcses KompiseRR Xaal 9 is

n?i‘?o@% S

sttnt > g(glggizas‘legg IgrO L, n%§ 2)|%|a%1d2< 0, g 8t 9%? °p 5185 9%3’10%‘%1%711“- gééaSO is

E, Kor N Othm‘@?pdﬂsems,d!e Crtermimell taﬂ(aﬁtBQLHs ﬂ%pifdes@bmpﬁﬁ:@ Bﬂnmo[aggﬁ-ﬁ&]n | n3a .
er conpris . , 4,

g, S 0 OHRTRR L LGP et

i nsertionsor @@Iﬂenmcanslpg eddihg ahelon&gloﬁm&ﬁﬁ adgleitonat bZRAlCiONS andlcb'g aRMLi n
enmbodi nent s 1.5

f f conprises a
del etion at positi geﬁélg‘%%?ﬂa Bl_’lésfﬁr 954? %@Fﬁ%‘?"aﬁﬁé’éﬁse L%%@’dﬂyd%s for

use i n theadditiently,ce dbonpddssebed halfk BPamylin and calcitonin may further comprise the
substitutions of one or more of (*’Tyr) hAmylin, (*’Arg) hAmylin, (*Val) hAmylin, (*Thr)
hAmylin, (*Glu) hAmylin, (*Lys) hAmylin, (*°Phe) hAmylin, (°Ala) hAmylin, ("Phe)
hAmylin, (° 0Asn) sCT, (*Tyr) sCT, or any combination thereof.

[00152] In one embodiment, a C-terminal tail of the LHC peptides can be represented by
Xaa28 Xaa29 Xaa30 Xaa31 Xaa32 Xaa33 G Xaa35 Xaa36 Xaa37 Xaa3$8 (SEQ ID NO:61),
wherein

Xaa28 is Lys, Tyr, or absent;

Xaa29 is Ser, Pro, or absent;

Xaa30 is Ser, Pro, Arg, or absent;

Xaa31 is Thr, or absent;

Xaa32 is Asn or absent;

Xaa33 is Val, Thr, or absent;

Xaa35 is Ser, Glu

Xaa36 is Asn, Lys, or Gly;

Xaa37 is Thr, Phe, or Ala;

Xaa38 is Tyr, Phe, Pro, or absent;
with the proviso that when the loop region of the LHC agonist is from a calcitonin or
calcitonin analog and the o helix region is from a calcitonin or calcitonin analog, the last

position of the C-terminal tail is not Pro, Hyp, Hse or derivatives of Hse.

[00153]  Again, each member of the Markush group, or a combination thereof, is another
embodiment of the invention and is not to be read as a single unit. It is further contemplated
that the C-terminal tail may contain no more than one, two, or three modifications such as

substitutions, insertions, deletions, and/or derivatizations of the compounds described

herein.
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aci d sequence conprising a) a loop region conprising fornula (11) Xaal,;
wherein Xaal conprises an am no sequence of X Xaa2 Xaa3 Xaa4 XaaS Xaab
Xaa7 Y (SkEQ203/0%€3089) wherein, Xaa2 is any am no aci d opcahsensjsoe¥@al is
Ala, Gy, Ser, Asp or absent; Xaa4 is Asn, Ala, Asp, Ay or absent; XaaS
is Ala, Lou, Thr, or Ser; Xaa6 is Ala, Ser, or Thr; and Xaa7 is A a, Ser,
Xal, F?e, (S)-2-am o- 3- hydr oxy- net hyl bet anoi ¢ acid (Ahb),

2S, 3R) - 2- ami HR- 3 et ' i - o a
derivativeﬂﬁ}%ﬁreg¥£&§é§ﬁ 'ﬁ%éﬁgﬁgﬁgf%E?%gqgéggg%gngf&%%gg%?%gﬂgfbond and
are i ndepetd2hsT sAsgin A Bd * AediThyes-Wakimiins( deg EHaDRS-Arhotylinad-Fe

cheni cal | y, pbonde 0 t her 50 fr, ! i e such a
a disul fi dlék%g‘?i’d?nglﬂf) gﬁ%@ﬁ‘&ﬁ&( sgy%yéﬁiﬁigéj’é%% gﬁ%ﬁ%yﬂ’%’??hg‘?kyl aci ds
ang andal ky?mmomlas hz'aﬁyllaia K(?]Gluéf?ﬁhe)ﬁ(la% Tingikn, B 130 e nfyaw, 336 Haynydiondfensi ng
and reduci n a ehyd r.alkyl | al.kyl.am.nes: . and an
alkyl, al kgﬁﬁ@ylgﬁ%ﬁﬁ&@@%ﬁ%&‘?ﬁ.{o%%ﬁfyfﬁ)gﬁgz ?‘gf’r?é’% 5%3#?8%2‘%?‘”’1‘%% of
tSI de Ichal aﬁ@odﬂrﬁeﬂﬁ&@%ﬁﬁﬁﬁﬁﬁ;ﬁﬁ%ﬁs@ﬁ%L & ai&ﬁ%?d)%ﬁ&lalqudmes H%NEVB’IGNi(XE(DéDi on
ype | conprising the seguence aa aal | L Xaal 5 L Xaal7
Xaal 8 L Qnﬁg@éﬂsw%ggﬁg @R@HRINQ:@@_Q ID NO 70), wherein XaalO is Gy or
L Tt Gt L
hLys, Lys(f of dubsttihEERRHR0)delctis@azd/ dr YerlVaYizationk 84y b@addioithe Avigm@ial Pr o;
and Xl is absent or conprises 1-4 additjonal am no_acids;.

. . > s 1: d.
G-t er mi nal tilsf fhedpyppiionstsfigserived BheRRed RPIPEIARES 2 Hhe e8B! a{;%% %2 tkgasz Xaa33
G Xaa35 Xpag6,.Xaf3 maf3adtr CoRisk RioPcdtlons oVARK®InE] AABS BeillSat kiesG- Tyr, or

absent; Xaa29 1s Ser, Pro, or absent; Xaa30 is Ser, Pro, Arg, or absent;

Xaa31 is Thmingkendh§aeh modifiemions Belndnihe pddifigerficompReds sichgs ah 1P it | or

absent; Xﬁ?s?f i— b%ty&q\}cine%ﬂBU (4-Aminobutyric acid), 9Anc (9-Amiononanoic acid), and/or
groups for solubility, stability, or delivery. Examples include, but are not limited to, 33-37
hAmylin L-octylglycine, 33-37 hAmylin 4ABU, and 33-37 hAmylin 9Anc.

[00156] Ina general aspect, LHC peptides for use in the invention comprise

(a) any of the LHC agonist loop regions as described herein;

(b) any of the LHC agonist a helix regions as described herein; and

(c) any LHC agonist C-terminal tails as described herein, with the proviso that
when the loop region is from a calcitonin or calcitonin analog and the o helix region is from
a calcitonin or calcitonin analog, the last position of the C-terminal tail is not Pro, Hyp, Hse

or derivatives of Hse.

[00157] In another general aspect, LHC peptides for use in the invention comprise

(2) a loop region comprising formula (I) Xaal or Xaal with modifications at the
N-terminal end;

(b) an a helix region comprising the a helix region type I or type II;

(c) a C-terminal tail represented by SEQ ID NO:61, with the proviso that when
the loop region is from a calcitonin or calcitonin analog and the o helix region is from a
calcitonin or calcitonin analog, the last position of the C-terminal tail is not Pro, Hyp, Hse

or derivatives of Hse. The C-terminal end may comprise further modifications.

[00158] In yet another aspect, LHC peptides for use in the invention comprise an amino
acid sequence of formula (II): Xaal X Xaa3 Xaa4 Xaa5 Xaa6 Y Xaa8 Xaa9 Xaal0 Xaall
Xaal2 Xaal3 Xaald Xaal5 Xaal6 Xaal7 Xaal8 Xaal9 Xaa20 Xaa2l Xaa22 Xaa23 Xaa24
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Xaa36 is Asn, Lys, or Qy; Xaa37 is Thr, Phe, or Ala; Xaa38 is Tyr, Phe,
Pro, or absent; with the proviso that when the loop region is froma

cal ci t oniwoanogaakest oni n anal og and the a helix regi onpcs/Usb@RI089686
calcitonin or calcitonin analog, the last position of the CGtermnal tail
is not Pro, Hyp, Hse or derivatives of Hse. [00165] In yet another aspect,
LHC peptides for use in the invention conprise an amno acid sequence

conpri si ngxalzsaxéafz@@(aé é%@s%%%ﬂé '369<a%<?135<aa3§£s§%h9% sHete gonpri sing

the formula (11 erein m no JE5e of X Xaa2

Xaa3 Xaa4 XaaBlSXa&Bh&alé,ﬁ,‘F,(SE@ hDJN(hR?E) Hwd) &) 6] Q, N)Xday, WsPany am no acid
or absent; gﬁ(s]rgbs .y, Ser, Asp or absent; Xaa4 is Asn, Ala, Asp,
Gy or absent aa a, Leu, Thr, or Ser; 50 WD 2006/ 052608

PCT/ USZOOSK@@Q@%D Xab6Qi G, VR K, B& hRoW, IThy M, arbses@a’7 is Al a, Ser, Val, g
Hse, Ahb, derivative thereof; X and Y are am no acids
capabl e of &2?4&3% Tgié % E g'rMa%rr Sﬁ’nrji’dependentl y seI ected residues having
si de chai nKaaﬁusa%bSp’E,rHsbeY,C‘hﬁnLccaIMy bonded to each other to form an

i ntranol ec i sul fide bond; an am de bond; a cyclic

| act am fo%?%{j Bjy ﬁ’g@ieigf\?alaf@f d an al kyl amine; an alkyl anine or imne

bridge forxestisby vcongensivg and reduci ng an al kyl al dehydes or al kyl
hal i des an%éggl kioam nes;. _and an al kyl, al kenyl, al kynyl, ether or
t hi oet her d's Tn%aisﬁvy do¥Mction of side chains: b) an a helix region

type Il compsioss GgH! QEK SEMNRRCEr pit; Xaa8 Xaa9 Xaal O R Xaal 2 Xaal 3 Xaal 4
Xaal5 Xaal 6 Xaal 7 Xaal 8 Xaal 9 XaaZ0 Xaa2l Xaa22 P Xaa24 TNT X (SEQ 1D

NO 73) wherétld ixKaB, QAR hByonkl ;  Xaa9 is Thr, Met or Leu; XaalOis Qn,
Ay, Hs; Xgﬁ@I@L’lﬁvaLM W o ; Xaal3 is Ala, Thr, Asn, Phe, Tyr, Ser, or
Thr; Xaal4 is Asn, Al’a, Asp, du, G@n, Thr, or Gly, Xaal 5 is Phe
Lea, Ser, i3 inpal, Q@rHHa/prT Xaal 6 i s Leu or Asp; Xaal7 is Val, H s,

Ser, Phe, , s, On, hArg, Ct, hLys, Lys(for),
or LyS( PE(%%%I'%HPA ﬁaﬁ:@N X, d R, HAﬂlQ orlh¥(

XaalSmADEF LS, Y,LV,orM;

Xaal6isL,F,M, V,Y,or;

Xaal7isH,Q, N, S, Hse, T, or V;

Xaal8is K, hK, R, hR, H, u (Cit), or n (Orn);

Xaal9isF,L, S, Hse,V, I, T, or absent;

Xaa20is H, R, K, hR, hK, N, Q, or absent;

Xaa2lis T, S, Hse, V, I, L, Q, N, or absent;

Xaa22isF,L,M,V,Y,or;

Xaa23 is P or Hyp;

Xaa24 is P, Hyp, R,K, hR, hK, or H;

Xaa251s T, S, Hse, V,I,L,F, or Y;

Xaa26 isN,Q, D, or E;

Xaa271sT,V,S,F,1,orL;

Xaa281is G or A; Xaa29is S, Hse, T, V, L, L, or Y;

Xaa30isE,G,K, N, D, R, hR, hK, H, or Q;

Xaa3lis A, T, S,Hse, V,L, L, F, or Y; and

Xaa32isF,P,Y, Hse, S, T, or Hyp;

wherein X and Y are capable of creating a bond and are independently selected residues
having side chains which are chemically bonded to each other to form an intramolecular

linkage such as disulfide bonds; amide bond; alky! acids and alkyl amines which may form
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Xaal 9 is Len, Ser or Phe; Xaa20 is G n or H's; Xaa2l is Thr or Asn; Xaa22
is Tyr, Val, Phe, Len or Met; Xaa24 is Arg or Pro; and Xl is absent or
conpr i seswd-2docaddosi onal am no acids; and c) a Cterm nacThidéosos9sps i Si ng

t he sequence Xaa28 Xaa29 Xaa30 Xaa3l Xaa32 Xaa33 G Xaa35 Xaa36 Xaa37 Xaa38
(SEQ ID NO 74), wherein Xaa28 is Lys, Tyr, or absent; Xaa29 is Ser, Pro,

or absent; Xaa30 is Ser, Pro, or absent; Xaa3l is Thr, or absent; 51

Arg,
WO 2006/ 052608, _PCT/. ' :  conBand i Val |
Thr, or aé?gh%?“giﬁgﬁépggégéggﬁg?”%?ﬁﬁéﬁg§éﬁ$§m2%%ﬁﬁfﬁﬁﬁﬁﬁ (Jy?i&§aa37 is
Thr, Phe, teredicad to RtaadBalkyd affyme, or Bhine bRrge; ovsidadivan whidhggayde|congectst; | |

anot her aspect, LHC tid for .use in the ingv j N . QID

NG 79y KON AT oL SRR R BB RS ckbolnr ey BTl A fnce 1o

KCNTAT CVL GRS QicupiRh g RRIMNAHSENT Y aboTFQakBdnNnT7 Jin certain embodiments, the

ﬁ%ﬁ¥gk%s Iéq% W@%%ul tdgggnbg 1IR|Nge,7 g ine, alkyl and alkene bond. In
dpSielen

R AN Fi I R L LRl e P ENT GENTY
(S0 1D N2 ) RERIPEr DL e R AL T P MAGENT A O S TR

KCNTAACVL GRL SQE HIRL QT BT MR GINBY din{enE Ok lakt MQ@rd43p and Lys or Lys and Asp.
CANLSTCVLGRLSQELHRLQTYPRTNTGSNTY (SEQ | D NG 8513

i socapr oy I(E%EITS%\!L %@%ﬁ&@%ﬁm ks for (1s2ERHeBhNGti&BJomprise an amino
CSNASTCVLGRLSQELHRUQTYPRTNTGSNTY . ( SEQ | D_NO 87)
CSNLATCVL GRISSOREHRE. Nfae! %E%anXNé 3% ek FepcKaat Xaad Xaall

VLGRL S@h%?ﬁﬂﬁgﬁﬁﬁaliﬁfa@s hEa O 89 SBENTRTEY LR SR I PRTNTGSNTY
(SEQ | D NO 90) “KCNTATCVLGRLSQELHRLQTYPRTNTGSGIP.  ( SEQ | D NO: 91)

CSAL STCVL GRuZAE NRiaaf PRI 106E83 (A §9)65) wherein
Ac- (AgY) SN (Y &M G R, HRLQLYERTNTGSNTY
Xaa2 is C, D, S, or absent;
Xaa3 is A, D, N, or absent;
Xaad is A, L, T, or absent;
Xaa5is A or S;
Xaa6is T, A, S, or'V;
Xaa7isC, K, or A;
XaaBis A, V, L, orM;
Xaa9is L or T;
Xaal0is G, H, or Q;
Xaall isK, R, Q, or hArg;
Xaal2isL, W,orY;
Xaal3isA,F,N,Q,S,orT;
Xaaldis A,D,E,G,N, K, Q, orR;
Xaal5is A,D,E,F,L,S,orY;
Xaal6isL, or F;
Xaal7isH,Q, S, or'V;
Xaal8is K, R, hArg, u (Cit), or n (Orm);
Xaal9is F, L, S, or absent;
Xaa20 is H, Q, or absent;
Xaa2l is T, N, or absent;
Xaa22isF,L, M, V,orY;
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(SEQ | D NO 92) Ac- K(Agy) NTAT( Agy) VLGRLSQELHRLQTYPRTNTGSNTY (SEQ | D NO: 93)
| socapr oyl - STAVL( Ai b) RLSQELRLQTYPRTNTGSGTP ( SEQ | D NO 94)

| socapr oyweoSdwwistdos( For ) ] LSQELH[ K( For )] LOTYPRTNTGSGTP ( SEQUSBhoSIo3RS)

| socapr oyl - STAY - (Ai b) [ K(For)] LSQEL( A b) [ K(For)] LQTYPRTNTGSNTY (SEQ ID
NO 96) | socapr oyl - STAVL(Ai b) [ K( For)] LSQEL( Ai b) [ K( For)] LQTYPRTNVGSNTY  ( SEQ
| D NO 97) KCNTATCLLQQLQKLLQKLKQYPRTNTGSNTY ( SEQ | D NO 98)
KCNTASCNL%Z%IEHR YPRTNTGSNTY (SEQ | D NO 99)

KCNTAVCVL YPRTNTGSNTY (SEQ | D NO 100)

KCNTATCVL CRIaSDEHRYWPRTNTGSNTY ( SEQ | DNO: 101)

KCNTATCVLGK( Eort HK(.For ) LQTYPRTNTGSNTY (SEQ | D NO 102)
KCNTA(d-TSr%%@I‘.%%E%I? t QTYPRTNTGSNTY (SEQ | D NO 103)

KONTA( dAh) Xad GRLSQELHRAQTYPRTNTGSNTY ( SEQ | D NO 104),

Ac- ACNTATCVLGRL SQEL HK( PEGSO00) LQTYPRTNTGSNTY  ( SEQ | DNO: 105)
Kcr\rrATC\/LdfaEé QTYPRTNTGSNTY (SEQ | D NO 106)

er
ﬁ%ﬂgk &HENLQTL L%&@T ?@é%sﬁ%b DN%g?ve)ntlon comprise an amino

KCNTSTCVL B ST RRIANRGSNGY1 KX 4PIN24 B35 T Xaa7 Xaa8 Xaad Xaall

KCNTATCATQRLSQELHRL OTYPRTNTGSNTY _ ( SEQ |
KCNTATCAT %@mg@%%&-ﬁ{pa '% §E88|)%Q§)§%@ Xaa2l Xaa22 P Xaa24 TN
KCNT STCATQ‘%L&N@W&B\&E’& NYGENTIS R B0 B) Maoteinl )

KCNTA( Hse) CVLGRLS YPRTNT SEQ | D NO: 113)
KCNTA( Ahb)KM_l@?B PPRIRIGSNTY  (SEQ | DNO: 114)
KCNTA( Ahp) LQTYPRTNTGSNTY ( SEQ | DNQO: 115)

KCNTAT( opo%y VL GRLSOELHRLQTYPRTNTGSNTY  ( SEQ | DNG: 116)
KCNTATCVL GK@d)ik 8QRLasNOm) LQTYPRTNTGSNTY  (SEQ I D NO: 1 17)
KCI\FI'ATC\/L%%ﬁ-%é?@%&, (Ci t) LQTYPRTNTGSNTY 52 WD 2006/ 052608

PCT/ US20057 039 EQ ID NO 118)

KCNTATCVL GKheie K) drSQEL H( honoK) LQTYPRTNTGSNTY (SEQ | D NO. 119)

L- Cctyl gl yg @ng\rr%TC\/LGQLSQELHRLQTYPRTNTGSNTY (SEQ ID NO 120)
N- 3, 6- di ox&8Ctt'a * CNTATCVLGRLSQELHRLQTVPRTNTGSNTY  (SEQ | D NO. 121)
KQ\JTATCNLCRX&I@ML\QTYPRTNTGSNTY (SEQ I D NO 122)
DSNLSTKVL%I_QE% HRUQTYPRTNTGSNTY (' SEQ | DNO: 123)

KDNTATKVL QTYPRTI\I'I'GSI\I'I'Y (SEQ | D NO 124)

CNTATCVL GRKSIBLIEBL GTHRETNTGSNTY (SEQ | D NO 125)

KCNTATCVLGRLS LHRLQTYPRTNTCBNTY( 9Anc) (SEQ ID NO 126)
KCNTATCVL GReECEE KRRGIVBRENTGSNTY( L- oct yl gl ycui e)  (SEQ I D NO 127)

N-i socapr oyl,; KGNAAF GYLEGRBEPQAELHRLQTYPRTNTGSNTY  ( SEQ | D NO 128)
KCNTATCVLGE honoR) LS%LH( hoer )RLQTYPRTI\ITGSI\ITY
aal4is A,D

Xaal5isA,E,F,L,S,orY;

Xaal7isH, S, or V;

Xaal8 is K, R, hArg, u (Cit), or n (Orm);

Xaal9isF,L,orS;

Xaa20is Hor Q;

Xaa2l is Tor N;

Xaa22 isF,L,M, V,orY;

Xaa24 isP or R;

Xaa27is T, or V;

Xaa30is E, G, K, or N;

Xaa3lis A, or T; and

Xaa32isF,P,or Y.

47



(SEQ I D NO: 129) FCNTATCVLGRLSQELHRLQTYPRTNTGSNTY ( SEQ | DNO: 130)
KCNTATCVLGRLSQELH( Ci t ) LQTYPRTNTGSNTY (SEQ I D NO 131)
KCNTATCVLVGBLEsddsbio©m) LOTYPRTNTGSNTY (SEQ I D NGO 132) PCT/US2005/039686
| CNTATCVLGRLSQELHRLONTRTNTGSNTY (SEQ I D NO  133)

1- Cct yl gl yci ne- CNTATCVLGRLSQELHRLQTYPRTNTGSNTY  (SEQ | D NO. 134)

| socapr oyl - CI\FI'ATCVLGQLSQELHRLQTYPRTI\FI'GSI\H'Y (SEQ I D NO 135)

Eém\rrﬁigt %@&L ag;g%@k% @?&A\%% SE (ﬁg% aﬁ'g,)or (V) further comprises

| socapr oyl L, RCNFAT,GYL.GRL.SQEL HRL2 I YRERT No @ Rﬂtwmpm})stm(tw@msmm »138)

KCNTSTCATQRL ANEL VRLOT.YP I
KCNTATCVL %b( %W%@@Fﬁu% gE% Ig %llgu'gﬁlg%odlments the sequence of

KCNTATCVL G&hﬁ%UHBI(MYﬁRVWwﬂ'SVS a VaE3ettBNetwdeh)amino acids at positions 22 and

KONTATOVL G ABPTFRFGRIFRIT oo SERTT B S br (1 comprises  Gin

CNTATCVL GRSl bIREQTPISRONTESNG 23 ( BEGIllotheNantethments, the sequence of formula

KCNTATCVLGRL HRL ONFVPRTNTGSNTY D
K%ATng%_S@ Mﬁ@wm? ‘%@%9 T%r— N(%e%\zﬁ%x positions 22 and 23. In yet

ACDTAT CVL Gih& Qkli iRk 1Y R b Sl ¥f fofnRBLTITH) (NG, drA V) comprises a sequence of Leu-

KCNTATCVL GRL LHRL YPRTNTGSKAF (SEQ | D, NO )I

KCDT ATCVTI—@L W Weer( @Eéop%nf ) n another general aspect, the
KCNTATCVL G}ﬁkgﬁ@@d{- U&-@E‘X Q@E@a ¥ B N@hei®@9rminal end. In certain
KCNTATCVLGRLAAFL HRLQTYPRT I DNO 151)

SCNTATCVL GRugFRs. e afINATY Py (V) has an added octylglycine.

KCNTATCVL .
KONTATGVL %@%%ﬁ%@@#@d %&E@l éf@oxlﬂglal ﬁg (IV), or (V) has an added

KCNTATCVL GRIEYL HRLQTYPRTNTGSNTY  ( SEQ | DNO 155)
SCNTATCVLGRLSQELHRLQTYPRTNTGSNTY  (SEQ | D NG 156) , _ _
KCNTATCVL GROTEH L HRUGT ¥RREKFEsMT MIC pept@es for gy indlye invention comprise an amino

ﬁ%ﬁ$gt %@%\(}Hﬁ% %E@Rﬁ@%l f{%%%alag}%% :Jl{g%; Xaa6 Xaa7 Xaa8 Xaa9 Xaal0

KCNTATCVL GRaAQR{aeRL REMPRIANIL 4 GBNBYXaal SRap | 7EXaudB Xas(9)Xaa20 Xaa2l Xaal2 P

KONTATOVL GREABAL S R EBRTNTCONH ! {80 PEREPARES® wherin

KCI\FFATCVLCRbﬂDEIAI-IEFQTFHR’MFBEEGEﬁ (SEQ I D NO 163)
CNTATC,\/LGR % EL PRT GSNTY (SEQ I D NO 164)
KCDTATCVL &%NTY ( SEQ | D NO. 165)

KG\ITATC\/L%EQELAI-IB,QTXPBIMGSI\FFY (SEQ | D NO 166)
KCNTATCVLGRLAAAL FRL g%? GSNTY (SEQ ID NO. 167)
TCDTATCVL GRREE - LRLGEPRISENT GSNTY

Xaa5is AorS;

Xaabis A, S, T, or V;

Xaa7is A, C, or K;

Xaa8is A, L, M, or V;
Xaa9isLor T;

Xaal0is G, H, or Q;

Xaallis K, Q,orR;
Xaal2isL,W,orY;

Xaal3is A,N,Q,S,or T;
Xaaldis A,D,E, G, K, N, Q, orR;
Xaal5isA,D,E,F,L,S,orY;
Xaal6isForL;
Xaal7isH,Q,SorV;
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(SEQ | DNO 168) CSNLSTCATQRLANELVRLQTYPRTNVGSNTY (SEQ | D NO 169)
| CONTATCATQRLANELVRLQTYPRTNVGSNTY  ( SEQ | D NO: 170)

CSNL STCVLBL&6grsb#isk QTYPRTNTGSNTY  ( SEQ | DNO 171) PCT/US2005/039686
KCNTATCVLGRLSQELHRLQTYPRTNTGSNTY 53 WO 2006/ 052608 PCT/ US2005/ 039686
[00167] In still another aspect, LHC peptides for use in the invention

include biologically active fragnments of SEQID NOS: 75 to 171.

Bi ol ogi cal kkyaBckikve kragnments may conprise deletions of 1, 2, 3, 4, 5, 6,

7, 8, 9, 10, 11, 12, 713, 14, 15 or nore anino acids. In certain

embodi ment X22i%eFakisher st sequences of SEQ ID NOs: 75 to 171 conprise at

least 1, 2x,30isfr, k20, &rabdent:8: 9, 10 or nore nodifications such as

substitutions, 1 néeftions, deletions, and/or derivatizations. In other

enbodi ment aa%lhe Qahi rabseot;d sequences of SEQ ID NOs: 75 to 171 have no nore

than 1, 2, . .7, 8, 9, or 10 nodifications such as substitutions,

i nserti ons,}é%zezlﬁgfis%’r?gjy’ and/ or derivatizations. In still another aspect of

t he i nvent Keal4 is BonBpunds of the invention include those having at | east

75, 80, 85X %,isi% or 97 % am no acid sequence identity to any of SEQ ID

NOS: 75 to” 17Tl e? ent identity is determined by analysis with the

Al ignX(r) KeaBolieEjRoWNetor NTI(r) (Invitrogen; Carlsbad CA). It is

i nt ended t hat eaxh Ef'er cent identity described, or reference to biologically

active fragfﬂéﬂtl% L3 4 fi cations be applied to each SEQ I D NO

i ndi vi dual Kya32RoF ve¥psmé®, each enbodi nent described, fragnents,

nodi fication, or %identity is applicable to SEQID NO 75, 76, 77, 78, 44,

etc., or t[oasy] ghOAgnerhl BEL R MSoncd OObERIa ) 8RME! Alupriddv! 2,?,23%“' Sts or
S

anylin agoni7s% anal ogs_are recogni zed as referring to conpoln ich, by
directly of % fdbt&dilt {2 Pringtedeadifirgtions abpwhsiiftons npprime, dstetinns; elongagionpt or s,
mmcs an aeldraBriekizadus.1 | | | may act
as an agoni st for at Ie_aﬁsitC eﬁ{g%?dcﬁﬂggixségf&% g‘%%? cf)%ggalqgi{)lf ngﬁyl in,
CGRP, or aht) emssispsa dedsiion gfposiien 2hr ee herein di scl osed or bind to at | east
one of the receptors of anylin, calcitonin, or CGRP. Conversely, anylin
ant agoni st §ObSAdi Fexet #3pthsr aspeti 16 pegtidenfos nsecinithegnentibi edimige wh dthinoone or

nmor e recep;cqt[&quéiéppgngﬁgg% an action of anylin. Such interactions or
bi ndi ng events ~ include those that affect ghrelin levels. [00169] Anylin

ant agoni st ® adesi egiph eerenfising foela€h dXoh 1 twierdinXealt doampriseshnadinAGGRence

35Ty - scrl §C 38 EeT SR A el RTNG M B8 8h1 e 1 agment o

sal non cal ci t onfaa? idey emgpedidas absnsel ective anylin receptor antagoni st

over CGRP rece . rquseful antagonists include antagonists
described in U%%g%a%%(?gr\%egigg’,%fg?e@ 2 and 5,580,953, which are

i ncor por at ed heXaa# s Ayn, Abf arg e or SHidedt; ant agoni st conpounds i ncl ude t hose

conprising for éa&l\a/;ﬂ : )

X-Rl - Thr-d n- Rig‘% i -e,)&sﬁhrR%r-q_eéu- Val - Ar g- Leu- Ghr - Thr - Tyr - Pr o-

Ar g- Thr - Asn- ValXdab ys- R4, s or ThE, Ay r - NH2 (SEQ ID NO 174) wherein Rl is Ala

or a bond, : .
Xaa7is Ala, Ser, Val, Hse, (S)-2-amio-3-hydroxy-methylbutanoic acid (Ahb),

(2S,3R)-2-amino-3hydroxy-methylpentanoic acid (Ahp), d-Thr, Thr, or a derivative

thereof;

X and Y are amino acids capable of creating a bond and are independently selected

residues having side chains which can be chemically bonded to each other to form

an intramolecular linkage such as a disulfide bond; an amide bond; a cyclic lactam

formed by an alkyl acid and an alkyl amine; an alkyl amine or imine bridge formed

by condensing and reducing an alkyl aldehydes or alkyl halides and alkylamines;

and an alkyl, alkenyl, alkynyl, ether or thioether bond formed by connection of side

chains;

49



54 WD 2006/ 052608 PCT/ US2005/ 039686 R2 is Arg, Gn, Lys, Asn or Leu; R3 is

A@n, Qu, Asn, Asp or Phe; R4 is Ala or Ser; and X is hydrogen or an

acetyl grwopood®B3%bg0] Anylin antagoni sts nmay be acetyl atred/u3r005/039686

non-acetyl ated at the N-term nus and include acid as well as am de forns

of the nol ecul e. Exanpl es of anylin antagoni sts include, but are not

limted to, acetyl-Ala Thr Gn Arg Lou Ala Asn Qu Lou Val Arg Lou dn Thr
X

Tyr Pro Arg_Thr Val s TV 7 Thr
Gnan LA hhe et oo v e Fedt K SRR B A SRR Nt @y
Ser Asn ThXaaTyXaaiSSEQT Kna¥DPIF4P4 TAI @ XINSEQIP NOUO0). sherrita Asn G n Lou Val
Arg Lou @ n Thr, Tyr. Pro g Thr Asn Val Ay Ser Asn Thr Tyr (SEQ ID

NG 177), Ala Tﬁ@a@ﬁdﬁﬁr@% Ala Asn Gn Lou Val Arg Lou @ n Thr Tyr Pro
Arg Thr Asn ValXa@l Vis 385, 28, 0hhiABy Cit(13FQ drDys(N@);178), Ala Thr G n Lou Lou
Ala Asn Gu Loua}q{%l,% Ll%]u_Gn Thr Tyr Pro Arg Thr Asn Val Gy Ser Asn
Thr Tyr (SEQ | BB ¥ ??f ®a Thr G n G n Lou Ala Asn Gu Lou Val Arg Lou
A n Thr Tyr ProtApisHiEoAsB, Val Ay Ser Asn Thr Tyr (SEQ ID NO 180).
[00171] Methods_of testing conmpounds for améligya(ﬁg' v%h ~are known in the
art. Exenpl ar y<a8t$ BaprfySreTnbie GHdlasdasion dps t’t 0 é amyl i n agoni sts or
ant agoni sts ar g(aaggﬁqrd,gle]ggui n the Exanples, particularly Exanple 4 herein,
and in US. Patent Nos. 5,264,372 and 5,686,411, which are incorporated
herein by refertaéeis frgoni@]andetivity as anylin agonists and/ or anal ogs can

be confirned ang guanti fic6gp¥s 1R RlIAGiNAIIRUMAISCr eeni ng assays,
i ncl udi ng t he nucl eus accun%ens receptor bindin assa%E fol l owed by the

sol eus nuswled-Eswing] tad coapsistigdhespgpsricn Kaerds%an29 spaidXaaie XapiZ X493 (o~ i nduce
T B b S R O A o Sl o T @ e e LT oy o
i ay, a conpe

receptor bin g assay, Ition dssay that measures the ability of
conpounds to biXmh28 pdgisf Tycalrlapsenty menbr ane- bound anylin receptors, is
described in US. ,,Pat. S. .9, 264,372 and 5, 686, 411, the disclosures of
which are incor)gac?p%%&r’#g&é)f%bsﬁé’ reference. A preferred source of the
menbr ane prepar@iaBonsSended Arp, drlibseagsay i s the basal forebrain which

conprises nenbragnes.fromthe nucl eus accunbens and surroundi ng regions.
Conmpounds bei ngﬁéfgiéfy@ﬁ’oéﬁsﬁg{)e for binding to these receptor preparations

with 1251 Bol tom3bwisrorbseniinyl in. Conpetition curves, wherein the anount
bound (B) is plotted as a function of the log of the concentration of
ligand, are anﬁﬁéﬁw’%ﬁﬂgwt usi ng anal yses by nonlinear regression to
a 4-paraneter |pgihstdgerasidati on (I NNPLOT program G aphPad Software, San
Diego, Calif.) or the ALLFIT program of DeLean et al. 55 WD 2006/ 052608
PCT/ US2005/ 03968836 isshiorLys, o8fdlsi on 2.7 (NIH, Bethesda, M. 20892)). Minson

and Rodbard (198Q%x7Andl:. preBioghem 107: 220- 239.
Xaa38 is Tyr, Phe, Pro, or absent;

with the proviso that when the loop region is from a calcitonin or calcitonin analog
and the o helix region is from a calcitonin or calcitonin analog, the last position of

the C-terminal tail is not Pro, Hyp, Hse or derivatives of Hse.

[00165] Inyet another aspect, LHC peptides for use in the invention comprise an amino
acid sequence comprising
a) a loop region comprising Xaal;
a) a loop region comprising the formula (IT) Xaal; wherein Xaal comprises an amino
sequence of X Xaa2 Xaa3 Xaa4 Xaa5 Xaa6 Xaa7 Y (SEQ ID NO:72) wherein,

Xaa2 is any amino acid or absent;

Xaa3 is Ala, Gly, Ser, Asp or absent;

Xaa4 is Asn, Ala, Asp, Gly or absent;

Xaa5 is Ala, Leu, Thr, or Ser;
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[ 00174] Assays of biological activity of anylin agonists/analogs in the

sol eus nmuscle maybe perfornmed using previously described nmethods (Lei ghton
et at (1988nodatstsos 335: 632-635; Cooper et at (1988) Procushiaislosochead.

Sci. USA 85:7763-7766), in which anylin agonist activity my be assessed
by measuring the inhibition of insulin-stinulated glycogen synthesis. In
brief, an exenplary nethod includes soleus nuscle strips prepared from
12-h fasted ml star tendons of the nuscles are |ligated before
attachnent to S ggi-%@ékéﬁﬁngzﬂf Miscl e strips are pre-incubated in

Erl enneyer fl asiea7 1scmia,t$ﬂrﬁfai,g{®,EhWAhlﬁréﬂhB%ngeadm\@aﬁ)ﬂw&?% buffer, 7mM

N- 2- hydr oxyet h erazi.ne- ne-.su G RiHJ d 5.5 nM
pyruvate. Fl aséé 1%r%g age, mo C (fa%ggesoggreag%% ?%@%hgfn% 1}1(9&:?% Jy S%l © in the
ratio 19:1 (v/ ¥sidudf haeﬁngmi&dhamuhaichaﬁnbﬁcmllyebondndtdéacboﬂhsdmﬁcvmf or 30

mn at 37C in an oscill wat e scl e
transferred to 2QiRfamgecy aﬁﬁ‘g(aé%ﬂ'tc h’@‘ﬂf g%ﬁ?qrgg%ﬂ ‘ﬂ@aﬁ?ﬂﬁ ? "?183 A uvat e)
¥\1 t hkadded [U If&ﬁ{éhd dlaumspaoﬁ&%@fagemyn&r}lma,mﬁ am]@/s bR of kfide @hﬂgaslﬁ@nneﬂhg

asks are sealed and re- ed for initia i ncubati on.
At the end of MHEoRdBHB&IHDRT YN a&c?lkYiﬁ‘éél}Yégs ‘&FQ‘Y?B‘%F% %‘@@Wiﬂ AR dl y
frozen in Iiquidd MR anfineesneaFhiiaéthad: afiodias baddEfoited Bieconneubads wde  medi um
can be determ ned spect rophot onetrically and [ U 14C] gl ucose incorporation
in glycogen nmedsingied. Amylin antagonist activity is assessed by neasuring

the resunpg)ian 1 & 8bih 1885 qhdkO 8K Y Xahe Kb 0IFOXENIE JpResence of
100 nM rg‘{)ﬁégr;/& |%Xér%%g#a llﬁJﬁ}&ll%tht aggnl st. 00175 Met hods of neasuring

the rate oXa@ééiaali:Xeaiﬁt%aﬁhbXaalé b @@9(?(313% Xpg2 Je&%%l TN T XGHQ et al .
I'n a phenojy mgﬁgﬁl conscious rats receive by gavage an acol oric gel
cont ai ni ng rret hy ul ose and a phenol red indicator. Twenty m nutes

af ter gavage, MmaAktcmN@l anest heti zed usi ng hal ot hane, the stomach
exposed and cl a)rﬂ% Fxpir oric and | ower esophageal sphincters,
renmoved and opene |n o an alkal i ne solution. Stomach content may be
derived from t héaal 0fiseGis] Ggy His; t he phenol red in the al kaline sol ution,
measur ed by abs}g/ﬁggn;{? wavel ength of 560 nm In a tritiated gl ucose
nmet hod, consci % gavaged with tritiated glucose in water. The
rats are gentlw(g[aesﬁgmanﬂd Byh, Prd)a v, &et, or The tip of which is anesthetized
using lidocaine, Tritiumin the plas separ d fromtail blood is

col lected at vaki®ohd ?‘Hﬁéﬁ%ﬁ*ﬁ?’ésgn@“@ei&eara‘iaﬁ’a beta counter. Test
conmpounds are npsI18kd Bheaddd, BeSsGRL, th, aBPWr T9Re ni nut e before gavage. 56 WO
2006/ 052608 PCT/ US2005/ 039686 [00176] Anylin agoni st and ant agoni st
conpounds nay eXHilBitLXiAPty in the receptor binding assay on the order

of less than abuli7i¥Q, Bisnddr, m{ee&q(lgbl y less than about 1 nMand nore
preferably | ess than about 50 I'n the sol eus nusc| e assaéo)[’anyl in

agoni st conpouK@PslSrﬁaI;thWEC@@“\héF&&t Bhys hes(Bruer Ly(Ph han about 1
to 10 m cronol akalb“sLéd“@eﬁﬂ'Pﬁé‘s nmuscl e assay, anylin antagoni sts may show
| C50 val ues on t%e ordef of less than about 1 to 2 micronolar. In the
gastric enptyi n§aad8sa§ orplisf erred agoni st conpounds show ED50 val ues on
t he order of Ie)?ga2 r}@,fahrloggsgg/rat Ant agoni st conpounds woul d show no

Xaa22 is Tyr, Val, Phe, Leu or Met;

Xaa24 is Arg or Pro; and

X1 is absent or comprises 1-4 additional amino acids; and
¢) a C-terminal tail comprising the sequence Xaa28 Xaa29 Xaa30 Xaa31 Xaa32 Xaa33 G
Xaa35 Xaa36 Xaa37 Xaa38 (SEQ ID NO:74), wherein

Xaa28 is Lys, Tyr, or absent;

Xaa29 is Ser, Pro, or absent;

Xaa30 is Ser, Pro, Arg, or absent;

Xaa31 is Thr, or absent;
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effect or the opposite effect in the gastric enptying assay. [00177] In one
exenpl ary net hod of naking the conpounds, conpounds of the invention may
be preparwo wsir3gost andard sol i d- phase pepti de synt hesi gctrasbeisgsese and
preferably an autonmated or sem aut omated peptide synthesizer. Typically,

usi ng such techniques, an a -N-carbanmoyl protected am no acid and an am no
acid attached to the grow ng peptide chain on a resin are coupled at room
tenperature in ggagzqgggn,%%%@ﬁkt such as dinet hyl f or mam de,

N- et hyl pyrrolidinone or nethyfene chloride in the presence of coupling
agents such as #p¥pds YhedPt. entsodi i mi de and 1- hydr oxybenzotriazole in the
presence of a bggasguel) @IsGlg' i sopropyl et hyl am ne. The a- N-car banoyl
protecting group I's rehov fromthe resulting peptide-resin using a
reagent such atha¢3|6ﬁ$Am,¢azs,elrlGd:yaci d or piperidine, and the coupling
reaction repeatg 3\%§Jﬁg . nexi desired N-protected amno acid to be added
to the peptide chain Ui feal’\l-protectlng groups are well known in the
art, wtht- buKyd%x:mimaYto ot Beey. and fl uorenyl met hoxycar bonyl (Fnoc)

being pr ef ods, of sy nt.hesi.zi ng or expressing amylin
and anyl i n%(ﬁgé\l]l s?%StﬁLWOﬂ’ﬁﬁ?ﬁp??rﬁ%gi’%‘r‘ﬁF%\@é BT Erofipeingleds| ed arti san.

[ 00178] An(SEQJIIDeMDVgo AFENTA TOVILGHE SQETHR INENYPRESEGENTRVENnt i on al so i ncl ude
exendi n pepIEQU® N3N0 BENTATE VEXBDSFLIBg@)TLERINTORITYE exendi n pepti de

hor nones atEW&IRNWI7HN HONTATCVAGRLSOEIHRIQIVAPTREPSNTe anal ogs and

derivati veégEQd@rTﬂ%m NFONIATEYPORUSQELIFI QX IYPBTHINGISHFY and derivatives are
descri bed O:FDwe FENTATCYRGBLINBERIEIBFATNEASN TGt  any known exendi n
peptides t DBt W&IVLQB#ANFE TNAGSNEYart may be used in
conj uncti o : QRERANAEYNEX endi n pepti des i ncl ude

exendi n- 3 SQRHR BIDTCENT er Lys Gn Met Gu Gu
GluAIaVaS ’ 9 : G@I%’Gly Pro Ser Ser Ay
Ala Pro Pr B [ s Gy GQu Ay Thr
Phe Thr Seyg " Arg Leu Phe lle

Gu Trp Lekg ' Pro Pro Ser (SEQ I D NO
182)). (@@E%Q@ % e /ANy exendin peptide
anal og or (6553 QD1 VE X LS kWAtT@Vtth@QEL}ﬁ@Q ' g conjunction with the
present i NEHQLIDOM:90)N K@@IT@H@VQGKES@ELHI&QT@PRWT@S@?P“ de -anal ogs and
derivati veSHuanei@el)l easALIMEVIGHIROREHRBOTY MUt TN native exendin
peptide. | (SEQEDMND:IL) erboag)ELST(Adyiva GRISOGLARPEPY PRIEVARAIIGYS are agoni sts
of a recep(SHQ MMNGI)a naii(iey)sXendiy)VLORPSQEIGIRI) TAaRatirgsety speci fical |y

bi ndi ng. ESERIPNGRHewausyliSHAVUEL) RKSOIIIRLQIEPRINEGS@MRI ogs i n whi ch one or
mor e nat ur @EWDM% ribasgpresiShé VAGIK(Bor AL SO IH KiFog L@ YORTNEpsGIred Wit h

anot her a SE@[B(NCHS% Ysocapsosk-ASMIL{2ib) [ Bor HE SQEIL A KEBooidy TY PRANITGESTAr e nay be

ani dat ed ' @ﬁS%P@Oy&éﬁdﬂ@ﬁbﬁK(f@m LA [N dBOPRAINGSNEE exendi n

anal og can ) or KADFA Taht QLR RINTGSHAY, del eti ons,

i nversi on : oné W%WWBRWT@@EW ally occurring

exendi n. _ % £B=FH$ FT¥8 sequence that has one
TNTGSNTY

or nore (SEQ ID NO: 101) KCNTATCVLGK(For)LSQELHK(For)LQTYPRTNTGSNTY
(SEQ IDNO0:102) KCNTA(d-Thr)CVLGRLSQELHRLQTYPRTNTGSNTY
(SEQIDNO:103) KCNTA(dAh)CVLGRLSQELHRLQTYPRTNTGSNTY
(SEQID NO:104)  Ac-ACNTATCVLGRLSQELHK(PEG5000)LQTYPRTNTGSNTY
(SEQ IDNO:105) KCNTATCVLGRLSQELHRLQTLQTYPRTNTGSNTY
(SEQ ID NO:106) KCNTATCVLGRLSQELHRLQTLLQTYPRTNTGSNTY
(SEQ IDNO0:107) KCNTATCVLGKLSQELHKLQTYPRTNTGSNTY
(SEQIDNO:108) KCNTSTCVLGRLSQELHRLQTYPRTNTGSNTY
(SEQ IDNO:109) KCNTATCATQRLSQELHRLQTYPRTNTGSNTY
(SEQ IDNO:110) KCNTATCATQRLSQELHRLQTYPRTNVGSNTY
(SEQIDNO:111) KCNTSTCATQRLANELVRLQTYPRTNVGSNTY
(SEQ IDNO:112) KCNTA(Hse)CVLGRLSQELHRLQTYPRTNTGSNTY
(SEQIDNO:113) KCNTA(Ahb)CVLGRLSQELHRLQTYPRTNTGSNTY
(SEQIDNO:114) KCNTA(Ahp)CVLGRLSQELHRLQTYPRTNTGSNTY
(SEQIDNO:115) KCNTAT(OPO3H,)CVLGRLSQELHRLQTYPRTNTGSNTY
(SEQIDNO:116) KCNTATCVLG(Om)LSQELH(Om)LQTYPRTNTGSNTY
(SEQIDNO:117) KCNTATCVLG(Cit)LSQELH(Cit)LQTYPRTNTGSNTY
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am no acid substitutions, additions or deletions as conpared wth a
naturally occurring exendin, for exanple, exendin-4. In one enbodi nent, an
exendi n anel0og/dsa®msan ami no acid sequence that has abowtTAG2@05/08®88, 25 or
| ess, 20 or less, 15 or less, 10 or less, 5 or less, 4 or less, 3 or less,
2 or less, or 1 or less substitutions, additions, or deletions as conpared
to a naturally occurring exendin, such as exendin-4 [00181] Exenpl ary

exendi n congRYMINOHNE) UdeNPORMISE ing, but are
not lim teCtSEQ,IDiIé)LIQg 2158? a&mﬁéﬁ‘i% Thr Ser Asp
Lou Ser LySEGIMNDAR0)A N3 Eldibxa @N‘q‘ﬁlrc’eiQRi:%EL @G Lou Lys
Asn Ay G y(SElD(ﬂ)B@rlzﬁerKCI@“A(T(ZMEG BRI 18 PR

5Al a, 14Leu (awm;\@mem)mmmm@yqﬁmmm@q@ymr Ser Asp Lou Ser
Lys G n LouSED iD 8D 28 KIANBA MRV LARISQEDHRPQEYPRENTGINTRhe  Lou Lys Asn Gy
Ay Pro Ser(SEiDEDy2A £LNFATVIGRRSQEGARLOBEQINIGNOTY84) ), and 14 Lou,

22Ala, 25PhdSER EnNPH2%) (W&T@W@MSQEyHmeNm@sm%Aﬁp Lou Ser Lys Gn
Lou A u GI(ﬁE@hN@I136N£CW@TQWRNSQELHELWWGS®UY@&M§IWHG)y Ay Pro
Ser Ser QG yoBg Wdzﬁr aV-ispraprogds CNRES VIGRUCQEBBRLQT IRV TGSENp| ary exendi n

anal ogs |n§E d
(PP

gg)arI%C%%Tq\ﬂrﬁ@@@RﬂtﬁszElaﬁ@mR Tgﬁmsmsts dy Gu Ay
Thr Phe Thryg : GRLAQ WR@WP@TNT@SN Ala Val Arg Lou Phe
lle Au TrpéS h k%S5 ] ABERINTERNRY| n- 4 (1-28) anide
(Hs Ay Gk Ngqg,_) WWet Gu Gu Gu Ala

Val Arg Logg |1§3) 187)), 14Leu, 25Phe

¢
exendi n-4 (de@H Noasl qs i’. 11 TG Lou Ser Lys
A n Lou G yska g)ﬁ)q_o, Asn- NH2 ( SEQ
I D NO 188)3EQ ol ! e (H| s Ay Qu
Ay Thr PhesEnm Se13 n@%ﬁ%@zﬂcﬁ@@@ﬁ P g%g Arg Lou
Ala Ile G (D NOoN3d)y KASISTNHZQOR BEQuLNRINGT YRS SEﬁi3 608

PCT/ US2005/(8398860:159 0 KN TAGUTIGROBQEL EREP ranyexardi n agom sts are
descri bed ($EQISNOp4R) e RCNAPYIGVE SRILORSISERLQTYNRTNTOAY8E, 102 and PCT
Applicati oﬁSEGbUDWWUSQ@WTHﬁaSQEmMNHGSNWbeneH t of US.

pat ent applFRAN Xer 1458 KOTATSYLOBEADPUHREQTERRTAIGSNGY 1997, al | of whi ch
are herei n QRO dtAt LA BV CVAERESQBISTRIEXBHARINAGSEX endi n agoni sts i ncl ude
conpounds ??QW é‘i"r}wK&N VLF’BMQEI@HI(H ARANTOGENTVa (111) of U S.

pat ent appliriid @gs@@zﬂ TABBTH cati on No.

PCT/ US98/ 1638 A&, RINAEENHEscri bed in U S. patent
appl i cat i ofyS Q Wﬁ?ﬁWSerl al No.

PCT/ US98/ 2441 ‘ : . S. Provi sional
Applicatio N . ; O ] %'gﬁ f which are herein

i ncor por at eghcy, NEiane ; { AL SRAL) [sts are described in

U. S. paten% e [ ‘%%ﬁééfrc ?: TaThs ’ c.% Application Serial No.
PCT/ US98/ 2 ) Ofconaiarefiy, O : tG . S. Provi sional
Applicati O(SEIQJID}QQA%6K@8@A&CIVQQRNQ <28 f which are herein

i ncor por at eEQIP N@i %) e SCRTATEVLG RE; Q@‘?ﬁkﬂ\lwt s are described in
PCT Appl i cEEQID NSeti6al KNOITARCVL m@&@mm@t}m 8, 1997, which is a
cont i nuat i %G IPNIAt17) oKCNTETCRAGRNAEHPHIIQIIPRONTSENTY No. 08/ 694, 954 filed
Aug. 8, 1968QIBA{158) KCNTATCVLGRLTDYLHRLQTYPRTNTGSNTY

(SEQIDNO:159) KCNTATCVLGRLAQFLHRLQTYPRTNTGSNTY

(SEQIDNO:160) KCNTATCVLGRLADFLHRFQTFPRTNTGSNTY

(SEQIDNO:161) KCNTATCVLGRLADFLHRFHTFPRTNTGSNTY

(SEQIDNO:162) KCNTATCVLGRLADFLHRFQTFPRTNTGSGTP

(SEQIDNO:163) CNTATCVLGRLADFLHRLQTYPRTNTGSNTY

(SEQIDNO:164) KCDTATCVLGRLSQELHRLQTYPRTNTGSNTY

(SEQID NO:165) KCNTATCVLGRLFDFLHRLQTYPRTNTGSNTY

(SEQIDNO:166) KCNTATCVLGRLAAALHRLOTYPRTNTGSNTY

(SEQIDNO:167) TCDTATCVLGRLSQELHRLQTYPRTNTGSNTY

(SEQIDNO:168) CSNLSTCATQRLANELVRLQTYPRTNVGSNTY

(SEQIDNO:169) KCNTATCATQRLANELVRLQTYPRTNVGSNTY

(SEQIDNO:170) CSNLSTCVLGRLSQELHRLQTYPRTNTGSNTY

(SEQ IDNO:171) KCNTATCVLGRLSQELHRLQTYPRTNTGSNTY
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of which are hereby incorporated by reference. Still other exendin agonists
are described in U S. Patent No. 6,956,026, which clains priority to U S
Provi si onab 2A@pistemat i on No. 60/ 034,905 filed Jan. 7, 198T;usb@shiaie whi ch
are hereby incorporated by reference. Yet other exendin anal ogs and
derivatives are described in US 2004/0209803 Al, filed Decenber 19, 2003,
whi ch is hereby incorporated by reference. [00184] Anti-obesity agents in

th
CN?‘Fp: gls 2{‘ Eogl @%]eggﬁe %?]i aglle)gl@r %Tgé‘cllt ;L:ifb ﬁ%\ﬁ%’ fhr {Me4h %Gﬁ%ﬂh&l inf1864 QbloGENEF) »

es, CONTF agonrsts, and
CNTF anal oggiveifragineeih ﬂfgSE%LIP NSt 75 to v t eEld@%f&NWE@ﬂW?%@éﬁ@I@mse CNTF,
CNTF- el aggd; pol.y FGPBIAP%SG 78@% g)\l'liF figqé Oy g\glj:m(?]rglaﬁﬁr’odag@g %‘P .

cont ai ni ng conposi pri dte
i nventi on embodiments, thanmlheacad SeunFofrﬂﬂ(yﬁbmsﬂé@ 1'ONPRpried atlendt 1, 2, 3,

polypeptids d CNTF epti des F..agoni st s
derivati veg 6”2pa?’a i DR ?g%%%é)g P Sl a8 “%\E’r crgulpfegé?ﬂstc})e?reﬁlénslﬁ 1|ld(§(r)1rs
doses, andderadtizdtioss. rlatotienemiondirasntd) aheemﬁﬁ(ewm@ seghgncbaeS EQEET NObE 4 fo f2ar

exanple in US Pa 767,894, and i.n..PCT Application
Publ i cat i of*'Nd¥. ™D }?3/10%1?83165 gg%@/"ﬁ?@?‘é’glﬁé%"n\?@‘%ﬁ i‘gﬁﬁ%ho%l ch are

her eby i nCﬁfﬁmbﬂé, aéletyhsyafior @iﬁfemfalﬁoﬁ&ﬂhlﬁtﬂeﬁﬁdtl{eeﬁs)pecto[fﬁﬁlﬁ&%mmtI - obesi ty
agents in the present jnvention also inclu i ransport

i nhi bi t or s COPRRIGRPHTES mﬁ%}{twmc?qdﬁm%bawa %ﬁ et 38 00 ?%8?.5/ inb

fenfl uram pgd secfulahﬁéqaéi‘lmyrts an}S@FSHCﬁDN@S ang i7m1 PERMt At Eﬂetél’ﬁﬂ&dtw agent s
in the present 1 nvention also 59 WO 2006/ 052608 PCT/ US2005/ 039686 i ncl ude

sel ective %ﬁflﬁﬂ%‘ﬁﬂ?ﬂhﬁéﬁﬂ’%@@qdﬂﬂﬁIBMeS‘iO‘éNT@@F’&’&PE%‘ Bﬁbaﬁgﬁ 1ftd§ ted to

dexfenflur i”r{fér{a@d that éh@?f ﬁér{:éh? 1de§ﬁ12 WEdcRBd) %r feferbhee td\ﬁaloghﬁ(}f aclivépsbhdiese
described in U.S. 633 and PCT Patent Application

Publ i cat i onr m@élﬁcmn@bﬁ @P@@Dtoa?ﬁ@il Ve I NOrzvidualixh Ferexameloneackby
| ncor por at ety By Gl RLEAEE HaBmbRelhoditalibebY % §éi&%?yé lichbIRASHRGp1 nhi bi tors

and serotonin reup talE<e I AR gmt or’s, anaf ogs, derivatives, preparations,
formul at i oMNg: 7$)ﬁér?ﬁa&&tﬂlﬂ1 dal Or(t@mpogpllp o Q Hod®s, and admini stration routes
have previously been described. [00186] Anti-obesity agents for use in the
present i n¥I6Bbn hakywral.molylidegeeiteatanydin agenivaoslegs azgondsized ahdiesaiect | ve

5-HT2C rec S t.

3, 914, 250; ?"Dé 3“‘!9@%8“’”‘“?@ b%flﬁgcﬁyg% SRR |‘%t@hl%k%llsé %%g‘%/‘%g‘ﬂ% °§§7&3E°aoz/ 48124,
WO 02/ 101G%GeMSOﬂJhﬁﬁ5al8actlmW}4m1%poﬂﬁg@’%@ﬂ}ﬁﬂdds oNeORYebdB Bay actes WO
02/ 40457, whi ch. b or, . referenc thelr etlrey
Sach sol ecth gEnEar ol i Ao RPLRSH G Mt PR Fisith, B il fbhalh
conposi t i onsgtheantahdrbindisslosd oagiadits htdeast @md)fﬂférfbd’eb&tsrcﬁhhﬁ'hn,rdalﬂ:ﬁteﬂn or
appropri at se | t he net hods of he i nventi n are e art.
D P or el eyt s s, gy O R ey et e titeng
Vi ntraub ehe &tmérég&ﬂ-})toﬁr Giprekdat &F fotioVBtamlidd :ShdutekdctiBns kB events

Anti -obesity lm%ents for _use in the present invention also include

ant agoni st & éﬁ“@%t}@bﬁffﬁcgg@elﬁle‘f% central cannabl noid receptors (the CB-1
receptors), | ncl udi ng, but not |im teéi g nabant (San8f| ggnt hel abo),
and SR-1 47% ?bar,ﬁd‘flyhn antagonists contemplated in the use o he mvention include AC

(sCT[8-32]) (SEQ ID NO:172) and derivatives such as AC187 (Ac 30Asn, 32Tyr-sCT[8-
32]) (SEQ ID NO:173) a 25 amino acid peptide fragment of salmon calcitonin, developed as

—_)

a selective amylin receptor antagonist over CGRP receptors. Other useful antagonists
include antagonists described in U.S. Patent Nos. 5,625,032 and 5,580,953, which are
incorporated herein by reference. Such antagonist compounds include those comprising
formula (VII): X-R1-Thr-Gln-R2-Leu-Ala-Asn-R3-Leu-Val-Arg-Leu-Gln-Thr-Tyr-Pro-
Arg-Thr-Asn-Val-Gly-R4-Asn-Thr-Tyr-NH2 (SEQ ID NO:174)

wherein

R1 is Ala or a bond;
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Synt hel abo). CB-1 antagoni sts/inverse agonsits, derivatives, preparations,
formul ati ons, pharmaceutical conpositions, doses, and adm nistration

rout es hawe 2p6cskémesl y been described, for exanple, inpPdr®s2008i0396b0Ss.

6, 344, 474, 6,028,084, 5,747,524, 5,596,106, 5,532,237, 4,973,587,
5,013,837, 5,081,122, 5,112,820, 5,292,736, 5,624,941; European Patent
Appl i cation Nos. EP-656 354 and EP-658546; and PCT Application Publication
Nos. WO 9@h33AR9 G198 3f oy W98/ 43636, W98/ 43635, WD 01/ 09120,

W98/ 31227, W98/ 41519, W98/ 37061, W00/ 10967, W00/ 10968, W97/29079,
VW099/ 02499 R3 iyipirg G5 8B AP Eh&AD 02/ 076949, whi ch are hereby i ncor por at ed
by referengg i Riatfp&LL angntirety. [00188] Anti-obesity agents for use in the
present invention also include nmelanocortins . and nel anocortin agoni sts.
Mel anacor t K8 hadreggpepieh destylferaom t he pr o- opi onel anocortin gene, including
a- nel anocyte-stinulati ng hornone (a-MsH) and adrenocorti cotrophic hornone
(ACTH), antPOiyQle dehdincotgoiisis mey bpimrdatal @ nonavetyladiit (ERN-ModRiappear s to

I l e i d ity. . ex | e, Anderson et at
Po001) Evpoe B eR R ARG Rn o RE Bolabitr J5Siels® e R g bat ot s
11: 1583- 1582]udgpmbkre net liraited(t2 002y 1- Pkt GLOANLeulARrAsn Pad At §a] A2 11§31 1638,
A

Bed | . 00 | h tents 14: 327- 336.

Vel anocor t L B SR04 TR ARavaE Bl Moty T e IploRariligimanan and
conposi ti oheu Ammmhnguwcmgagmrmﬁtrhﬁ&gmm&@rﬁr AQ{N\&lgﬁy kB Adernyaihods of
dorivar el RS ERY Oa Tt GF of Sei e ABhGisscia Aeateu GorBisaye Prons,
doses, andAagilrASiVAGIPSer QU TEs THAKEQADAVOAYF), Wi Eg M %%%ﬂexpﬁﬁv A{r)lor
exanple, in. the fqllow ng PCT patent applicati'ons, whic re hereby

i ncor por at @B‘ ]}t}s}‘ V‘ﬁé*frgﬁé‘h%@‘ H TFYHBTOrA’@ Per yal Ay BBA00 74Dy (YR R/ 068388,
VO 02] 0683801 MOAIOZHOGHAOA L MRIORLOGANLL vl R OBLOGRORY myVRc03L Q4P 738, VO

03/ 094918, and WO 03/031410. [00189 nti - Ity agent seé in the
present i nd&hYpdAly Sesdst Helya H2DO: 19piAla Tht Galatleu kbAyp@luiauecept or
(M3 uRS) aphEYeni-giE Th'f‘ﬂjr i [ 4m qQupds such as
tzi].rmt h?/l 46wé§%(egﬂfkgjlynyltgqg@f?fz?%%g%%ﬁ@%ﬁé%ﬁ?%}@g%&mqgf} g

i azol - 4- y Y b . . s described in
Ander son et aiﬂﬁ (2003) J %ﬁg.OJM[IEml;Ogsag%lﬁ]%ﬁgg?%g@%’?%]Cfg%?%'rd et at
(2003) Bi oB¥eplavEscreatirgmethedstand ask@y(sFr 8SibgAmytin dgohintiarraongeatistadre ( 2002) J.
Phannacol . 3 &x8, ; X - 0190]. Ant.i.- j ents for use
in the pr e%ent eic{r{;@gl%tﬁxglﬁﬁlg%2%%1%%]3@“{1@%%B%I%%lt %pdl &&?Mﬁ‘% (Ortho McNei l
Phar maceut $:8&. 3} anid 48641 b avhash aaminamporated hemelnstantieamee.an anti - convul sant,
but al so shown to increase weight |loss. [00191] Anti-obesity agents for use
in the pref8ht2li nietitityon 2ayBoagonstsid/ onenatagp et bed@niVimed NP Ylinti#ivd BEONI St S
and NPY5 L.Agoni N .and NPYS . antagonists are known in the art. See,
for ex anp?é;m&{ ajﬁ,%ﬁoeuts SgliftX %?%W S’(ﬂﬂ‘.l&ﬁg?&ﬁ?&l%?‘?s SERHhEps Tegeptordindity  and U S.
Pat. Nos. @say2]188td bHihd bdleBGRyschngsaf, S66SdhptyNRYksane RXSawmagoni st s,

derivati VERduce hypocalcemia or reduce postprandial hyperglycemia in mammals.

[00173]  The receptor binding assay, a competition assay that measures the ability of
compounds to bind specifically to membrane-bound amylin receptors, is described in U.S.
Pat. Nos. 5,264,372 and 5,686,411, the disclosures of which are incorporated herein by
reference. A preferred source of the membrane preparations used in the assay is the basal
forebrain which comprises membranes from the nucleus accumbens and surrounding
regions. Compounds being assayed compete for binding to these receptor preparations with
1251 Bolton Hunter rat amylin. Competition curves, wherein the amount bound B)is
plotted as a function of the log of the concentration of ligand, are analyzed by computer
using analyses by nonlinear regression to a 4-parameter logistic equation (INPLOT

program; GraphPad Software, San Diego, Calif.) or the ALLFIT program of Delean et al.

55



preparations, fornulation, pharnmaceutical conpositions, doses, and

adm ni stration routes have previously been described. NPYLl antagonists
usef ul i nwoheogusesent invention, include: U 'S Pat. Nopc®u30ds83@ss and PCT
Application Publication Nos. WD 96/14307, WO 01/23387, WD 99/51600, WO

01/ 85690, WO 01/85098, WO 01/85173, and WD 01/ 89528, which are hereby
incorporated by reference in their entirety. NPY5 antagonists useful in the

present in VahsbPand CATRRANG S, descr i bed
in: US. sz‘ﬂfhﬁb“vmkl ﬁ?igﬁ%%?&%e%%&"%%@? 558 837, %@?13 29851 6, 337, 332,
6, 329, 395, Bock#0,168320-28. 326, 375, and 6, 335, 345; European Pat ent Nos

EP- 01010691, and EP-01044970; and PCT Patent Publication Nos. WO 97/19682,

WD 97/ 2082B01D 9Rs2088{hiold@cdALRO82Z smyiih a@RisBGB219gs ChoBIRY 0FS:le WO

PCT/ US20051 040688 1B1) AL A DT B8 2 U B/ 68570 o
01/ 02379, Y¥3:0K0/@3388qper WD/ QLIZ3 B, ND 2. 542 U5A SH0761/7666)3% whith 01/ 62738,
VO 01/ 09120, WO 02/

WO 02/.496 01/1437
[00192] An?mylbrb%g:‘?f“tsgfac&&ém@\’/\%?Ss?fgfi]eastiyﬂn‘iaﬁ‘gmﬁrtge lélﬁl?’itloﬁvg VSQ n'gh és% ‘?ncl ude
el ani n-  ceREaRhkRlthRB. Mbﬂiﬁﬂtﬁl e(xkﬁbl)iryaﬁétﬁnghﬂclﬁdes sblead mdsdl'egstnps prepared
mel ani n-concentrati ng hor tor ant.a such as
T- 226296 (Farddd fag{-ﬁgmﬁﬁ ﬁfaﬁfaé%n 8‘?% lﬁgﬁgb&gﬁ%r ( MCH2R)
ant agoni st giacliekhtt& SERIN st RGO Mlﬁst:l% ,stﬂ@ge ﬁﬂe\pad—invﬂﬁted ipEgp@hdet HN8s

formul ati on, pharmaceuti cal . conposition se nd, adm nj strat.i on, routes
have previ 6UEynEadeldesksRivger bl‘faéli’onétféﬁff?r 7mM§N@, r‘?—"é(?@?ﬁllt‘peﬂﬁrﬁ?lfl%&t ion

Publ i cat i oaemﬁc-su gmi/éeﬂao 15, 12005hA026945:. 2004LQ1E2Z42d 2004/ 0209865;
PCT Pat ent plication l'ication Nos. WD 01/82925, WD 01/87834, WO

02/ 06245, mtmzmlm@ Ol 4@ indhy BBHH1 (YR Afteh aﬁe@@lbﬂa%?ftm%ﬁlﬁ fcat i on
No. JP 132?@%@8(3% n%t BRLCERYN obMERLP VaRE 65h.RNe MBIRLQRG8alen thei T

entirety obesity agents for use in the present invention also
i ncl ude opirensferredrio agmlm wiels contpiping ddenioal padivmdexqeptinredte) Fithidded [Hescri bed

in PCT Applj éfl%l Qe @PS%L Fl)g% ﬁ%ﬁﬁﬁloﬁ?@&{ﬁ 'ﬁ'\e%'sﬂ e ?éﬂfeﬁQ (ﬁ‘fe%ﬁseﬂ?&f ul in

the present ent t are not Imted to rre ene
(REVEX(r)) an Sitieetl i extty ived I-hmhzmomalA(bﬂmrwed ofth¢ incebedine penqﬂammalzq ne,

bet a- f unal X Leub ),

nal t ri ndol é{"%g‘g?ﬁ%@f}gﬁé({z nin L Cﬁg? i ncgp%e%ég Jélrﬁﬂ%%{%ﬁ%ﬁ ‘BA[I%F obesity
agents for mégfmi cnmtbhae@ﬁﬁﬁaflﬁpetmphamecﬂlmdl[Ue]l4m]|gumsemcorpowanoraxyon| sts,

i ncl udi ng, ut not i d 1o, those described in PCT Pat ion
oo, -0 0 ESEEReaER LE BB B s o 9 Y B B9 SRR T ¢
orexin anﬁ@ﬂ%btﬁhﬂaﬂé& efytbgeh Ryiith&isph &8 @iisericd\6€ NGO 1eV1 ratgdylid end :huehn}&me not
limted to, SB-334867-A. [00195] Anti-obesity agents for use in the

present i n¢BHEIBH al so i ncl ude neur opeptide Y2 (NPY2) agonists, including,
but not limted tq, coppqunds such as t.erham et at
(2003) Nat U0U 73k 8-Nesheds i moagipyg thsgate QE@SEWE}PW%SHQQFS %, (¥ PXAEPIR;
acetyl [Letft48s &%)] 1nNheBsrBmbMB, BnsSus Atsabeonte HylR99)k ahlatdlepepl i des

33: 526- 533,
‘containing methyl cellulose and a phenol red indicator. Twenty minutes after gavage,

animals are anesthetized using halothane, the stomach exposed and clamped at the pyloric
and lower esophageal sphincters, removed and opened into an alkaline solution. Stomach
content may be derived from the intensity of the phenol red in the alkaline solution,
measured by absorbance at a wavelength of 560 nm. In a tritiated glucose method,
conscious rats are gavaged with tritiated glucose in water. The rats are gently restrained by
the tail, the tip of which is anesthetized using lidocaine. Tritium in the plasma separated
from tail blood is collected at various timepoints and detected in a beta counter. Test

compounds are normally administered about one minute before gavage.
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TASP-V (Malis et at (1999) Br. J Phannacol. 126:989-996),

cycl 0-(28/32) - Ac-[ Lys28- Glu32]-(25-36)-pNPY (Cabrele et al. (2000) J.
Pept. Sciwo@u&/5168). Anti-obesity agents in the presertTiusy@shB®8s al SO
i ncl ude neuropeptide Y4 (NPY4) agonists including, but not |imted to,
conpounds such as pancreatic peptide (PP) (e.g., Batterhamet at (2003) J.
din. Endocri nol. Metab. 88:3989-3992) and other Y4 agonists such as

122991 ( nh ¥ adikid id e NBYR; @goni st s
and NPY4 aboaiiy st ge“r‘f“g‘!é‘t“ité‘g‘g&q%%m% SRS A Sh Rl l e RN
pr epar at i obisding essmuémathi orvsy Oﬁharthmucaéumtl lciaIS ndb ppdeiably dess thag el 1 né(h%ild

d trat in US.
S e o T DB S P S SRS AR AR ™ o 0 U
2005/ 07709dompcudsandy sﬁﬂWlE@ﬂOe;slubtyomtye Dder <ﬁfdessmlm abouttlhte 1prre<sremblar nwent i on

al so i nclude hjistam ta st/in se.agoni.sts.in di ng but
R0t LIt o AR AR P s s T AR oo pad
O [ 3- (1H i gicdaz @l 2 dhicydnhdlio pa el chadt bapRingSsdald, peferiédngodsticompaindatho2000)

ant agoni <t ED(ARENEK eeFJeES’f 1%%86% (iR s redaarrass) v liEe Bnone

deri vati vessangr hmeb stioempidlasaly. (2001) Arch.
Pharm (Wi nheim 33 45 52) substituted N phenyl carbanat es. (Rei denei ster
et al. (20 7ﬁha[ﬂ’r&1¥:|e§e 3ndéfdd ofaxmlngpn@@@ni@nn&beédﬁqﬁmh&saﬁﬂ@asse et at

(2000) J. Afed. Chein. 43: 3 35-3343). Specifi cﬁ t agoni st s/i nverse
agoni sts u%ﬁlﬁlonlmﬁyth%@rﬁfﬁ@gé‘ﬁ?‘gﬁﬁw?oé‘ﬁ PIRREIPGRRIC SHRffesty (e e‘f‘? ited to,

thi operam g ek dhdidhAGZA sehiaptoiiaRy ud&@ﬂm&%& 13a¢l§r1ﬁ
cl obenpropit, ~i‘odophenpropit, inoproxi and GIr2394 (di at ech) [ 00197]

Ant i - obesi tophuigestas of AY-carbamayh ptorcp@teélamslmcld mdeneman agidsataphed iy the
chol ecy IS L Ogﬁwm peé%aﬂﬂ)ql %’1 g&%@fgﬁééat rc%ﬁ) {eﬂ‘g%ﬁlttlﬂ'gi néal’t 40% ﬁi}: %%0 nists

usef ul I nventl on i nclude re not imted to,

descri bed tllin&thyi%hnan&ide, I‘Bnﬁﬂslpjzﬁﬁhd@pemr methyle@e:lﬂalm@glmhesmssenmfude but
are not limt 81.771 , 71623 and
SR146131. f%‘@’i@%j’geﬂﬁtsfl‘:hoaﬁeéﬁyfc g’he’%} cafbo ide ﬁé‘(ll-\:ﬁ/ grgf%}éwmoﬁ%éﬁ T ﬁlventl on al so
i ncl ude ghpgkéme oPbR3GORhSE Sii®pepyRey Iah@ﬁiae ’Idl@%@Nlcbﬂadmbﬂ P&EctiAppidupas i on

Publ i cati on Nos. WD 01/87335 and WO 02/08250. ]?‘ilbares ant agoni sts are al so

known as GHENQVEE SRRHIHEFHEMEPEES EFRySHE 8 o2t S ESAGEI A1SOT The

conposi ti O?Eeﬁ&% R4 BEQ%;angtréh%tl&{ ﬁﬁ&@d WilBOhE:@ Bedild@ NefBtcbted Q@ﬂ%ra@lﬁend t he
use GHS antagonists in placée of sg};wre i n ant agoni sts. Dosage/ Forrmul ati on

[00199] Ant¢ qulégd whealge@ﬁd%c}aﬁu F@ﬁN'Rfﬁfﬁﬁéigr%O“é’ééﬁV&e”(@@WéF‘hthF éfterred to
in this seghiqn, g&%mg??@@%ﬁ@ﬁuéreﬁﬁiﬂetﬁ&ﬁ%@l SER6 S BeRE BRERE 1 N

conbi nation with r nec accept abl’e carriers or excipients, in
ei ther si n@bxemo@tmmﬂtlpideoﬂmé@smmge@@prﬂqangmnﬁémanéamyh@ eEpéiAd may be

f or mul at ed(gylvlmfé,lql Qﬁ'e%li g@g{\gg\&]{ggoaﬁjg ﬁ‘&ﬁa‘?@s’aﬁ‘bl e carriers or diluents as well

as any oth S an excliprents in accordance with conventi onal

:)5 ¢ En ! \c}\l/J ° r t :ﬂ}rgiI %@gﬁ%@%@ a%‘f?l’?tg EQ96in! ek ﬁ@s’%ﬂg{f&ﬁoﬁ A RO IRE %ﬂfﬁ%’eptﬁfé' ences

hormones and exendin agonists. Native exendin peptide hormones are known in art, as are
functional peptide analogs and derivatives. Certain native peptides, peptide analogs and
derivatives are described herein, however it should be recognized that any known exendin
peptides that exhibit hormonal activity known in the art may be used in conjunction with the
present invention. Exemplary exendin peptides include exendin-3 (His Ser Asp Gly Thr
Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu
Lys Asn Gly Gly Pro Ser Ser Gly Ala Pro Pro Pro Ser (SEQ ID NO:181)) and exendin-4
(His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu Glu Ala Val Arg Leu
Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser Ser Gly Ala Pro Pro Pro Ser (SEQ ID
NO:182)).
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Wang et at (1988) J of Parenteral Sci. and Tech., Technical Report No. 10,
Supp. 42:25. 63 WD 2006/ 052608 PCT/ US2005/ 039686 [00200] In general, the
conpoundsworyodns2doer mul ated i nto a stable, safe pharmacegtriusados/os@sposi ti on
for adm nistration to a patient. Pharmaceutical fornulations contenpl ated
for wuse in the nmethods of the invention nmay conprise approximately 0.01 to
1.0% (Wv), in certain cases 0.05 to 1.0% of the conpound, approximately

0.02 to 0. _ o a roxi ma
0 OB {91 Y \nf bl RS o BARSAR Aol b B Gy L T e

allowing a ~ the Tinal conposition of fromabout 3.0 to about 7.0;
appr oxi mat einjunttien with the Psegent ivewtfona Iy andohiyedineand tesy exepdin penfide pealegscohol
tonicifi eran%n&%ﬁvﬁ%é la{ Mast ﬁlpeq{o%bﬁta&lv:i’t?r%{ Qgétiv%%xéndgf@eé)ﬂ'flé{ )Iggtert
preservative selected Tromthe group consrsting of mcresol, benzyl

al cohol , nehindimered, el exendpr wapyitle @ntbgb ateyrlopsis aberesephordvipthesestive Stephing

preservative. .i.s.generally included if_the. fornulate e i 0 be

i ncl uded i RPPHIRASICRP FeeOfﬁée lﬂ&?fc%%g?lpg‘[ Eﬁeé’gﬁ R ggnc%ér%cglldgﬁﬁ(%{rd%ep ?)1 i ment  of

t he pr eseninaldpy @hion onetorpivas nacelly b&atringfaarinudcidsiaonelmfindtbiborpe@sedt
invention nmay contain a rang f concentrations of the co und,..e. g.,

bet ween abBt a’ﬁf’.ﬂ%‘f%nt“i? B 3@3@8% W,tﬁ%?ﬂ’lﬁ'é‘il\ﬁé‘?ﬁcg%%&gs i‘retrgg'gﬁoﬁldagggﬂ) W w,
or pref er agl piaypies e mcO¥enand 90% W w, or preferably between about 0.01 %
to about 50% w w, or nore preferably between about 10%to about 25% w w in

this enbodjouess]. # oelhiboginRAt, aRemubih a8flogedrtfavé o drmjc@€ binimo atily be used to
obtain the desired é:%(ngpentrat ion of. . solution.

; &80202] Addi ili onal .
toni ci fyi ngPagaens. deletions &versinych dAitigns cRIpas MARRIVELOT BRHRIY RIS
exci pi ent SexdiBi¥. ahss cRRIRBSBH canihhvlRSntifdlacid foqE&H¥e HROERDne SL@Bre€XCi pi ent s
are useful in naintenance of the overall tonicity of the conpound. An

exci pi ent AB{poweidisHbstifiens. piritons or deleliomn 83 PR VIl BRI AV 8RS at

various COpgeRir ff toRdle, E/MIRXAMR8e e@Bod@NEhtPArRREndiR)nald¥ehab BE hiu@RAcidN t he
concentration range from about 0.02%to about 20% w preferably between

W,
about 0. 028¢aaerye 0habbasabuwt 3Ai9oless, 85 OPE%: 30 abisE 11 GVEW 16, ordFssabeiless14 % t o
about  20% ./ W.,, he@s,gqg hds$, QP oﬁfggg éuﬁgtit% nk Qﬁdﬁ()ﬁ‘ss, 61 dtOnMY BhipRA to a

t hensel ves, an exci’pi ent nay I nc ed in solid (including powdered),
li quid, semtusdy bctuoinggasbndinsmh 450020814 The phar maceutical formul ati ons may
be conposed in various forms, e.g., solid, [liquid, semsolid or |iquid.
The term " §91BY", Easmpleedxtretietampousdsincinde agonisrrmalopasisxendin-4noelpding.uses of

LS o 1 Rl FAETEL o BONRG,  YOPR £ el g The
buf fer, bulLje6indahli Giu GlodbVilegédu Biod it GlorPhe Mphya@a&ly\ﬁﬂﬁro Sef $srence to
hyeogen 08, SESSRAL DR PR SEh L b iR bRl e
or al kal i, Ags PlTHgiSetiAspiteudet hyaGinsiah\Gn Glu Ghas ol Rirg LéwcPlaf G Pée ed
SOl Lone, yanLchyUndEr i SreL L Ninocs.of At o8 GAYOIR0R0SEE08
weak aci d &mngy & A3at Pheddxehdif AWERKGIAGIWGIyOThr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu

Glu Glu Ala Val Arg Leu Ala Ile Glu Phe Leu Lys Asn Gly Gly Pro Ser Ser Gly Ala Pro Pro

Pro Ser (SEQ ID NO:185)). Other exemplary exendin analogs include, but are not limited

to, exendin-4 (1-30) (His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu Glu

Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly (SEQ ID NO:186)), exendin-4 (1-28)

amide (His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu Glu Ala Val Arg

Leu Phe Ile Glu Trp Leu Lys Asn-NH; (SEQ ID NO:187)), “Leu,”Phe exendin-4 (1-28)

amide (His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu Glu Ala Val Arg

Leu Phe Ile Glu Phe Leu Lys Asn-NH, (SEQ ID NO:188)), and 1 eu,?Ala,”Phe exendin-4

(1-28) amide (His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys GIn Leu Glu Glu Glu Ala

Val Arg Leu Ala Ile Glu Phe Leu Lys Asn-NH, (SEQ ID NO:189)).
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a weak base and a salt of the weak base. An exanple of the fornmer systemis
acetic acid and sodium acetate. The change of pHis slight as |Iong as the
anount ofwbydsssbéesn or  hydroxyl ion added does not exceed/ush@soapscity of
the buffer systemto neutralize it. [00205] As described herein, a variety
of liquid vehicles are suitable for use in the formnulations of peptidic
anti-obesity agents, for exanple, wat er or an aqueous/organic sol vent

m xt ur e 0&0&%£en§a£%na{e%1%?l@y e;(rgl%i 's% 'a%)ﬁe&;ibé%l ReN. E}Q@ntfaﬁﬁlﬁ%(ﬁi@e?n for
use in the préesent 1nvention rs mal nt ai ni the pH of the

f or mul at i A¥o. |10/18hﬁ)2rmdg’€To°tpphwunN& BCT@JS§5663877b@h Whtpélrvlallﬁ the kpoeldt oform 1 n
certain e di nents..the f | 0 i he range
of about g Ber%aﬁjhcano d%ef)u gé/g%t%d) Ft‘!d% és]’olﬁg7 gﬁnggg’ﬂ%%%sﬂ rntcl)m about
3.7 to 4. 3ncdﬁporataﬂ)bjdtef&el&et Bxehyitary bﬁnﬂmmgomstbmdllud@cmlmoupdd Qfﬂy? foendbout 4. 0.

Whi |l e not seekin 0] hIS er st ood
t hat wher e(it ﬁ’@“ﬁ% d}? aﬂ%@%‘ﬂ%ﬁﬁh&%‘& @Faﬁwﬁr ](k)]ﬁ 1%@33@& %iﬂélﬁdc hemi cal
degradati g m%ﬂltaﬁdﬁqq(p@mv@ggmysbe accel erated such that the shelf life is
| ess than about two years. [00207] In certain enbodinents, the buffer with
]E he a;’\t i - qoesdzy egenéendis agdms@@ﬁé aéseribdauh Ues. pétpﬂit&foﬁtc&iliﬂnySeaﬂ\Ioa fi nalh

ornmul ati on concentration of out osphat e
buf fer (pr&efapt yodkc BAPPIFFQFOW M%Wﬁ#@%’%@%ﬂp’?% ?)ﬁww ?1?1 tl118bgut 1-5
to about yQe@AULS 30NN ApgliddtidEE asom&'fm filsanedve1ahby7,atl oﬁwhich afe

formul ati on concentration of from about 1-5 to abouf t I n

some enbodisERinsorperEeddyeisenses Silleiher éxe“(iﬁll'a@f”é‘?téme;fie %ﬁgﬂqxgi pageg} rrui ation

concentratj Bﬁcaﬁtm 54,00 /B8l 591 4nQ PRAOASp léﬁ)cldﬁl\@enal[l@(o@@&h}@mm lboedt may be
i ncl uded in the fornulations of anti -obeS| ty a?e S but, an i nportantly,

i s not necwkishelinythedeersiy of US. Piedisicaalddroe 0. 6%/069. 4} ’IIHP‘%@PV ddeful in the
practice ofgghhg @{ A8 re g&%ﬁ%do%rdtéd lﬂ' 1%?&@91@9 yﬁilﬁ&tﬁer@&erﬂlﬁ%gﬁﬁﬁéQEé c
al cohol . Asuit

sta I zer usef racti ce of e present

i nvention d@cmpnmRCﬁa’tp@hgamn Sellad)NDOP)GTWS\?Y/ 14519, fled dyigohndP atdidyis a

core 1t i R Pz PSRNt W2 L NP NN ) SRR, 1S

for stabidf vzhwlgarb lhereby mbapmsted ‘ﬁh esfpehoeh ytitliotheabxsodiolagotisig fra descy

(PEGe) | TriSe RbAput awaodPe g agﬁ#“”OkdU%”?f&?%ﬁlt@ﬁ%%%&?%oﬁ%?ates

such as masmoesE0sriledRa, 7,90¢T, st of f;vhmhtaﬂslmxeuynmquimm by mfekdnos eYeti nosi t ol

and | actose, on t her are Jeont ain a
keto or al PBFRIED Wﬂi’é gs?ﬂ‘te]geé"vf‘ws 816 %%@%@4@8%@&@? ee

denonst r at pekehfbeb €9, 2604, eﬂﬁdh\whdrébysﬁabpdrm Bgreraicei N agai nst denat uration
caused by el evated terrper ature and by 65 WO 2006/ 052608 PCT/ US2005/ 039686

freeze-t hawoog4]f r e@BERLES Y aBehtPIACETERE m&mfbablse1mmﬂbe;my@rmnmopmc| ude:

Pave an adieis b Begh15roae gp HErsRH Baf BAL N T8I P HEs (o HoRyaiGt o i <

not net aboliZE@UTE andl sninblmaﬁg%tﬁchllmuﬂeaitcgﬁxmmégdnem; ONTBlaNTBE in

the blood. Such carbohydrates are well known in art as suitable for
di abet i cs. reBird rdwreatidps and (NbiFeang os CMlFrTSEFeél PPB’PGRR@@ COREIREFETREHITENd i n
hon- appropriate for use in the methods of the invention are known in the art. CNTF

polypeptides, CNTF-related polypeptides, modified CNTF polypeptides, CNTF agonists,
analogs, derivatives, preparations, formulations, pharmaceutical compositions, doses, and
administration routes have previously been described, for example, in U.S. Pat. Nos.
6,680,291 and 6,767,894, and in PCT Application Publication Nos. WO 94/09134, WO
98/22128, and WO 99/43813, which are hereby incorporated by reference in their entirety.

[00185] Anti-obesity agents in the present invention also include serotonin (SHT)
transport inhibitors, including, but not limited to, paroxetine, fluoxetine, fenfluramine,

fluvoxamine, sertraline, and imipramine. Anti-obesity agents in the present invention also
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di abetic applications (e.g. treating obesity). [00209] In certain

enbodi nents, if a stabilizer is included, the conpound is stabilized wth
a pol yhydwoeo@lwedvel such as sorbitol, mannitol, inositecrigbysessss
xylitol, and polypropyl ene/ ethyl ene glycol copolyner, as well as various
pol yet hyl ene glycols (PEG of nolecular weight 200, 400, 1450, 3350, 4000,
6000, and 8000). Mannitol is the preferred pol yhydri c al cohol in sone

erbod! Mt St A0RSARL. Yokbith rh Ak nfitAbes! HOubMORAL hdiafiieatpr i at1 ons of ‘the

present inven e mal nt enance n|C|ty 0 e Iyogplllzed
formul ati odmcfmhﬂsmmmnetﬂumnm, ibwirarhing (eeg. SMBERIPIG@nsAnd thase desorbpdie BitS. t hat

serves to L) l.n is the
preferred I@%?ﬂ%ﬁ t?gg %s edl£ 8?&1“0{1%?@?06%@8@% W‘?@%@Z@%H%nl ted

St at es Phao mpﬂlvﬁmﬂLﬁE’)lers‘tb}alhmpdirbmd bardférenti ¢ ﬂnblr ahtiratye Sush SHET
bacteriostatic or fun}glag atic conc%g%’r t1. ons dded to prepar ations

cont ai ned TSPoHnp{bEp SEORUR P lbﬁ%gya OsgP (%5"?) Vgg’é)ﬁetpaﬁano%s‘dequat e

concent r at f@RuBtiods ghatthaRutital ttSepositiong degAd hdigintitthidnabiteshiaven of
m croorgani sns ina ertent y introduced into the preparation while
Wi t hdr awi n@re‘é“’b%)‘??eérileifp the cont ent s with a hypoderm c needl e and

syringe, or using oth I nvasi for deliver en i njectors.
Ant i m cr obl%Qf80]agéntie %@&gﬂ‘t%’%’r BW&P pé?fe’?tdnvé’ﬁg%ﬁ%soclﬂ}ﬁlﬁgﬁ Yet y with all
ot her conpAGBhis a@bnidtdedfeleblitled-HANT rdchRbi agdfibts whélydlﬁngt bt lliﬁnte&ai uated in
the total fornula to ensure that a particul ar n\éf Q%? égﬁ{%ectlveln

one for mul HY- 84t Ne. hdt4-3Retrddit § duplicationgtotigation Nos; WO{isy3634 to find
that a par bi/gsar wanéd/ 161600003l 1/a8eftwiohla4 b, b ee/si @, Wo ongods6! 4l at i on
but not effective in another fornulation. [00211] A pr. eservat i ve is, in

the commonYha¥ARSEuThichpredirsbe incarpetardtbynelereprip ﬂﬁﬁ“é??‘é‘?ﬁ% Sugh sglephive ¢ s
m crobi al gerr&%lg g&ﬂs‘cé@ﬁﬁ ?ﬁTQ@g&gpt{)PagBﬁﬁfsn%ﬁ}églhsﬂ coflfaﬁﬁ\g ALl BRsistsor this

pur pose to avol sequent Spol | age of e formul ati on y m cr oorganl SNs.
Wiile the alaimhmmsmﬁtlonm@n@sra@m@met? areisq @thmme@@atf thej ipvepHon HEBIWHE ess

affect tNCaQu 36l (51 ARk fhtﬂalﬁrdgzha? (2h8 W&gSI ¥a} 601 hes hlae

preservati ve ar maceu ions can range from
0.005 to 1Wlé}ﬁt(aub\ebql (198490&7@1 éﬂb@dMaériﬂé 1&%9@81‘ or each preservative, alone
or in 66 WO 2006/ 052608 PCT/ US2005/ 039686 conbination with others, is:
benzyl al c{ﬂﬂdB7](OAhtiJQbeﬁf@yagautsfqrmsee’smlher(résentimﬁmnalwinphléfnol (0.1-0.8% or

conbi nati on of 05- 0 59 d et (0. 005%
0.03% par EN) %osf’ ier eaarg%létﬁs ar eC trc?vvcearnn%lliq%mil 960%@&9 g%g F%r E%g&?fr&d) f oxybenzoi c
acid. A dﬁichidﬁr%dbtd@ﬁﬁlﬁmmd tojvitabnabat Sqan & :Senthelabo),eandssm L1t7717 &(Sahoﬁ n
Rem ngt on' s Phar maceut .ences 0021 r ti human
25' 28" 29Pr gy’gﬁéf‘&ﬁ 8§ofe%“tarﬁ5’fusﬁ AVET] aggﬁﬁgﬁa}va{%e 28SBT %%ﬁ fan“%l%]“é’ "l ass in a
gl ass cont hdiacatdien cblﬂp(&bltldnﬁllﬂoﬁbsf aidmimidienhabortes Aasyiédatshrieenr S not
required to further bilize the r utical f A@# tion. . However,
with regar dexgbd %FﬁSG e, [T ﬁaHBIOEﬁégg'g%’réd}%fbéﬁdsgz 2\%%’1&61 i quid
form a susfsagbanty, whaehd de, sasesodin2bhei 12,820, 5,292,736, 5,624,941; European

Patent Application Nos. EP-656 354 and EP-658546; and PCT Application Publication Nos.

WO 96/33159, WO 98/33765, WO98/43636, W098/43635, WO 01/09120, W0O98/31227,

WO98/41519, W098/37061, WO00/10967, W0O00/10968, WO97/29079, W099/02499,

WO 01/58869, and WO 02/076949, which are hereby incorporated by reference in their

entirety.

[00188] Anti-obesity agents for use in the present invention also include melanocortins
and melanocortin agonists. Melanacortins are peptides from the pro-opiomelanocortin
gene, including a-melanocyte-stimulating hormone (o-MSH) and adrenocorticotrophic
hormone (ACTH), and five melanocortin receptors are known, MC1-5R. MC4R appears to
play a role in energy balance and obesity. See, for example, Anderson et al. (2001) Expert
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formul ation. These fornul ati ons may then be |yophilized. Surfactants
frequently cause denaturation of protein, both of hydrophobic disruption
and by salb Jbsddgmsseparati on. Relatively | ow concent r atirassoosiosses f act ant
may exert a potent denaturing activity, because of the strong interactions
bet ween surfactant noieties and the reactive sites on proteins. However,
judicious use of this interaction can stabilize proteins against

| nterfaci a{yﬁz%r oo s udl%@@tlﬁéffslrpgﬁe eﬁwg by P b Oplhghd Ur ¢ her

stabilize range of about
0 001 to 0123%3(1\%98 Brﬂnarﬁeettad)t(aﬂ)o‘lb Exmd @it oﬁlead’dl‘qnﬁcll%ﬁé 33pol ysor bate 80

(i.e., pol et hyl ene( 20 rb| N9 S 1a) 3-[1(3-
chol ani dop&%ﬁ% or%]arggp% 1}5%11%0 i 0 mfhnfltg ahg/}scﬁzh%ﬁﬁ r bl O&F?ﬁ?o(e g., Brij
35, which é@talﬁlpghumgtﬁmdnwlﬁqma(té&&)udeamtlwlmeelnddep)? ﬂlepmemmmlmomn intiot her
non-ionic sur ant. [ 4] .t so_be desi ra
chl ori de oft @ﬁ@rage%zﬁtﬁ @g%%ﬁ%ﬂgﬁts gaﬁ% a?lﬁ?ﬁ’ FPYEUDe P ﬂ%‘ﬁ%L ceuc'tg g%‘%r]
formul ati osbmﬁﬁﬂeﬁwla&gs Qﬁd hdBinisa i rBht@iheﬁ'ebmioﬁﬁiy me/vEm&rb,ed thi s is
optional and depends rticul for tio el ected. Parenteral
for mul at i offmPi }p@éat?lg@)? Yifteongy W %b?‘? E?ftgli’ya‘flfci}p?rg%fl hic. [00215]
A pref e”eﬂzfé&&’f&b%ﬁeﬁ@ﬁma?f w@embmpommwassswem/ow&mrm su| t abl e
quality for parenteral adm nistration can3? Q@éﬁg ﬁltg
di still ati BHORBEBYWPOFEHEEL o ¥ 83/80058 el B 03458 ?8nj BA*q! Br eferred
aqueous vepigi@hor use in the pharmaceutical fornulations. [00216] It is
possi bl e that other ingredients may be present in the pharnaceuti cal

fornul ati opgy 89ﬁucﬁn§$@ésﬁﬂlngéﬁs fo?%qu RPrssefBveniiéd Alsteincl@ddmetabWiiobicng
agents, enulsifiers ant i oxi dant's,. bul ki ng agents, ton| cCity

nodi fi ers, gbltﬂ@flaaft Suhgp%@éfﬁﬁﬁor (TR ) @F?@OHIS%P@&‘%%W JeRPtinEEd iy ot ei ns
(e.g., hu | tb@ki-on (e.g.,
b S no- aComPEhTR BTk, BEIGRh Aeiml DR ot (B 0
hi sti di ne) thlmaﬂwl)crhmyﬂ]yymbmmﬂim miﬂlpasr@gmp@%ndﬁrﬂﬁqcnb@sm\&nfl?rswt%er s

provi de ' e 67, Y0, 20051 05200y RGT1S200540296 o ORBSIL WEE O choLeigOnt ol 1 ed

rel ease of al i ngre course, should not
adversel y 33(893651 4 hed dwderad ersd. &2110!2).t’WhGﬁanChleEmd"ﬂzﬁfaé%W%aloﬁor mul ati on of
the present invention. [00217] Containers are also an integral part of the
formul at i 0fi00ab0Jan Antijebesityagerin tr meyip¢he rronst iemson ascaiydntoniramdtor there i s

Pauid 1t CEArRERgkBo Fleéu ARG PRy R oL b SRR e Beafehisl T, o

sel ection @bmalsaﬁtnmaalseﬁhdm]rtoanqmwséweughtamsl nj ecti on nust be based on a
consideration of the conposition of the container, as well as of the
sol ution, &o0dothe Antiedbsigrigeito fostuscin thetprwiehﬂ inhmtiomsaﬂbtj) @cludeneutatsptipt Yon of

(e PP 96y00 L ol U 265, Oy St SO AR Tahy,
bor osi | i catg. ka5 exdtdde Ovhant @al. T3006) duB3Phpsioli marezqm m _mst ar(d\m sat on
SN LT AR Do T i e TG TR
Bi nder G a$,:@MBELRNMbERG#HEh, YhdridEButidd) €orkipdltid@s, @tes pihd agh@idhadbn purperti es
have previously been described. NPY1 antagonists useful in the present invention, include:
U.S. Pat. No. 6,001,836; and PCT Application Publication Nos. WO 96/14307, WO
01/23387, WO 99/51600, WO 01/85690, WO 01/85098, WO 01/85173, and WO 01/89528,
which are hereby incorporated by reference in their entirety. NPY5 antagonists useful in the
present invention, include, but are not limited to, the compounds described in: U.S. Pat.
Nos. 6,140,354, 6,191,160, 6,258,837, 6,313,298, 6,337,332, 6,329,395, 6,340,683,
6,326,375, and 6,335,345; European Patent Nos. EP-01010691, and EP-01044970; and PCT
Patent Publication Nos. WO 97/19682, WO 97/20820, WO 97/20821, WO 97/20822, WO
97/20823, WO 98/27063, WO 00/64880, WO 00/68197, WO 00/69849, WO 01/09120, WO
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of the conmpound may be stabilized by formulation and |yophilization in a
Wheat on Type |- 33 borosilicate serumvial to a final concentration of 0.1
mg/ M andwdQowayspdosof the conmpound in the presence of pearrmpwistosdess and

0. 02% Tween 80. [00218] For fornulations to be delivered by injection, in
order to permit introduction of a needle froma hypoderm c syringe into a
mul tipl e-dose vial and provide for resealing as soon as the needle is

wi t hdrawn, o1/887,9P6%% (ﬁ%%?@?, V@@Qig/o%éé, 6\117@ 0P8t Y R Ml/é?ﬁibjiﬁlfd’\ént/f%%g! ubber

st opper closure held in place by an um num bandwéooz 9] St ogfers for
gl ass vi al ¥/0,8L23B8asWOB4201 DR /62237, 6B 0167 &3, ) PHORIPY, WKHU2/2468/ 40,

Anbot t 513905, 4%, SALYALERS ot ARPST L3R be used as the cl osure for
pharmaceutical for’injection’ For Tormulations conprising peptidic

anti - obesi entS,. 1tk r-s .ar I ' ptide as
vel | ast OO PHler ARrebbE3Eutt APRRR o P MR bl MARE) Ve al so
di scover edcdrvattratihebenstoWEHS apaswistsiaclsdingpmelaninicotegiriting hogsenevihen t est ed

usi ng patient us erns, .e.q. . 1t n W t.hst an ast about
100 i nj ect [§AEST @%&P%%T%’g?%easggﬁgée)&%g%&agaenwnﬁ% ph 'i%fngcg alltlﬁlgt o vials,
s]}/rit Rges ohon?agztécdlges(Mmzmyﬂg%?gile@.t MC&I:d _ mnqtt&ﬁamtafgmﬁsts,ldieﬁvﬂnﬁgeioa mul at i ons
0 e present inventign.ca e filled into one or C ere

cartri dgesP™B e fg’f‘mﬁ*g&?nc HB@F“%V* ?(ﬁ@%’é{.}”o}[‘% aﬁﬁ]a“%\é@ﬂmﬂ% ?t!}(ﬁ’emlcl,%?‘rp onent s
'S doscribeg I Pharmecout L Cal Drcao Forrs: parenter gl Nodl cations Vol
15 2na- ed. 2008e0RE B30 3\ete i SBue i oRL ool Pt AppBest i ch s
i ncor por at eghiRYHEEIGN T e1/812k ! Woeml8 788 YWhaRAIeD45, 680 0200 ARORGO8
PCT/ US2005/ 039686 [ 00221] The manufacturin ior gcess for_the above liquid
formul at | oﬁ%/Sb%WemJP@AHPW@F%éPP%ﬁ%NMPﬁg? 6203 rThid 4% herelit i on and

filling stgpsmokie HyPRRHAGH R ihasedur e i nvol ves dissol ution of
ingredients in a spécific order (preservative foll owed by

stabilizer fiQpicCi Wlﬁ—(ﬁ_gﬁt@ta?entpfbfrhfé 8 1 HeRRNAL 8N Ao BLBaOYbIAY at the sanme
tinme. [00222] ternativé fornul ati ons, e.g., non-parenteral, my not

require st entagdnsis, inshrdingHavaotdimitgdfto groas das¢ribed imACT SrgliastipelooW Checessary,
any suitab righLafd d s §@f1 Bfthe P& {ne % SARICNGL: hidGopept i de
phar maceut Pg/éﬁg@brsh%(ﬁgétéygﬁd%?ﬁgﬁz Tor eséﬁlte[ ?El\%ent %no%. Typi cal st eroi lization
processes ilimited the ndlingfena (RIHVEX®), damstheryhaltretnma nyloxaheyndlfesxone, gases (e. g.,

et hyl ene oxide, f.0 | oni i, X1 - QX

bet a- pr opi 8?13}({:% a%)lﬁgé? wagﬁ%tge%mgﬁgb%g% Pg[rnﬁ}%ﬁéﬁgg%gg{@%ﬁgegﬁﬁmﬁéﬂ“ ;t/iE)br om de
and t he | i kelrindekpashiocyatae, and aditatdliorphamoir ce, and asepti ¢ handl i ng.
Filtration is the preferred nethod of sterilization for liquid

formul at i ofi@164] t Wertiprbesgrugentn foe mbd iorihe pibensitemiibealfé Inthud¢ perini nvol ves

filtration through.0,45 m and.O. or., 2). i e conpected in
series. Af ta%tflg?nilslqsf i‘rﬁ{‘ﬂﬁ&gﬁ byt ﬁ%tq%ﬁt%t%?’%ﬂgﬁgs]descﬂb? 13%’1?11{5 e%g%‘BIr) opriate vials or
cont ai ner sw(00228]2, WO onescapwd 0251232 tdné VED 0RA0888s iSpycifigerkia ar e
adm ni stered peripherally to the subjects.. In so odi the liquid
phar maceut ?Efﬁgonfﬁlﬁﬁf”g’cni tﬁ%%ref?fﬁ ’tnﬁ"em’b’?g@g’r‘?g’ byt W@ﬁfﬁ%ﬁ@?&ﬁ?@&éﬁ f or |

parenteral [(?Oqgg]m SAtnrti(:jlo Iegl‘gf agesﬁﬂs %0%?1'866 't eu}grgssent0 iLve%%ml s }ngl?l%é genuropeptide Y2

(NPY2) agonists, including, but not limited to, compounds such as PYY3-36 (e.g.,
Batterham et al. (2003) Nature 418:650-654), NPY3-36, and other Y2 agonists such as N
acetyl [Leu(28,31)] NPY 24-36 (White-Smith et al. (1999) Neuropeptides 33:526-533,
TASP-V (Malis et al. (1999) Br. J. Pharmacol. 126:989-996), cyclo-(28/32)-Ac-[Lys28-
Glu32]-(25-36)-pNPY (Cabrele et al. (2000) J. Pept. Sci. 6:97-122). Anti-obesity agents in
the present invention also include neuropeptide Y4 (NPY4) agonists including, but not
limited to, compounds such as pancreatic peptide (PP) (e.g., Batterham et al. (2003) J. Clin.
Endocrinol. Metab. 88:3989-3992) and other Y4 agonists such as 1229U91 (Raposinho et
al. (2000) Neuroendocrinology 71:2-7). NPY2 agonists and NPY4 agonsits, derivatives,
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i ncl ude intramuscul ar, intravenous, subcutaneous, intradernal,
intraarticular, intrathecal and the like. In sonme enbodi nents, the
subcut anewoosemsta@sof adm nistration is preferred. In eernstewsesdsesdi nent s,
mucosal delivery is also preferred. These routes include, but are not
limted to, oral, nasal, sublingual, pulnonary and buccal routes which may
include admnistration of the peptide in liquid, sem-solid or solid form
For fornul ration
For o Tl o, RIS SRS A PRE i BBl LRI 20
bi ol ogi calhaeé previossly beentdescibed, é@r@@dnplb; 10&1/&|Hah5’11€hqa§101t]8ﬁp2&9€814188§>ar ent eral
Gohi even BRPE A AR RIS R SRR =t Proes ool veT o

i

achi eved meri ¢ m crocapsu matrices, solutions, inplants

and devi Cgﬁoﬁéin p‘ofi e#e’ﬁ% f&ﬂ%o% i §?eg§1tﬂlvjel¥t1091r 1% egﬁs%'nn ggans.

Exanpl es ease ions are descri in US. Patent
Nos. 6, 36&}163ﬁl1ta@naﬂﬁwa@éagoamti mcﬂudzﬁg)‘bnﬁﬁat limtddah, those dessobedooPatled herei n by

ref erence. val l abi | due to

entr aprrentA 1°§ %f 6?9%885%1?% (Flﬁ ‘% ?)lb%} mpanoﬁra?t%(an%?s( g\%l ce. See
e.g., UdS K(H@h%wiﬁﬁat alﬁ(gaﬂ(g PZQrgnazﬁ 37_&9-_73(33)f pipetldife-2Qfaifid2 hisfaBORAA] - ;I'he]c .
conpounds may be provi i n_dos i or ni n amount o e
conpound WFERIBA ?%%%&ﬁﬁﬁ§5?ﬁ 3?“@56@6@@”%6W%§9§@%khégﬂﬁwa?ucose) t hat
Wil be 6%YhiRROEADRREAGERETUNISENOSR/ 30 6RB1) Lich eilai EWeinheing 364: 45m| tiple
of "t he. CorMERinE Napesa R (RGerufiren AL LLOBL el s ikb@s g " S
of the co

di sorders Iﬁﬁﬁfantdéﬂ§ﬁ1v§y§§abs€|eﬁ&ﬁ (2bEOYUT BRY., CHRHEYEBY35- mmmbme& EBG the
physi ol ogi'cal effects of undesirable levels of ghrelin. [O % As will be

recogni zediiAgopisaRYers agpristy pefug in t&ﬁp@ﬁ%&VPW@nd%‘tﬂ‘?t b‘lﬁﬁ”ﬂ‘?éh’é‘ﬁ 4% obesi ty
agents w l 10‘{)91%%11&‘ § R R, ﬂaio@qt}%%ﬂyml(@%'eﬂtgn}tlﬁﬁrb@ﬁ@te alsheWRb@fit of the
patient, patiént’s physical condition, the condition to be treated,
and ot her lbéenhenmpmmneprp@&mWGEA%%@h@%hB he anti-obesity agents will
also vary with the particular conbination admnistered. As descri bed
herei n, adi®Phidt r Anfiohesiy agdnés fagesstin themrqzsmfbmf@amrm%swmslu%ﬂ qhglgcysfedinig

duced t
[00226) ronuer it Y ol ExBR L ELERIR R RTMrR B & e Lot 1 g

5 g, 10 ginvaliog lliCdlld:bDl@lt gretnot Bmiteddpethodeidwicribed UshBuit Ne.09739,10606pepifil ng, 5
m, 10 no, ggﬁgggg%}l tsélrn (1]1den%utOJre rtxoq(flnﬁgﬁcccg%ﬁf Rdl 5?@ cﬁ?ggﬁ%nﬂg? qi’ggd@y Al so

cont enpl at 0Se  Tanges suc e conpound
per dose. Thg8dages23pax Skayeitay be delivered in discrete unit doses,
provi ded continuously in a 24 hour period or any portion of that the 24

hours. The[oousdier Aafi-obesgagpes fodase imthe plncesemtrimmﬁort dsaibdude ghrgdar day,
although it cou e re.. Canti.n | i ver anb

cont i ngous “r?ﬁoﬂksisogﬁg? asq%fgﬂ'ﬁcggi}flag@g?mﬁ&aﬁoﬁfﬁégf%ﬁo?a esQN ‘it)r@g/lsfa%ﬁ%

0. 005 nnol #xky01/082500 Ghrelid afitapdrlidigarp @lso kabvarc sG-S @s\ethomﬁmrseabtamgue

0. 01/ prnol / kg/ m p to about 10 pnol/k nt| nuous fon These
doses and TRFRIQY aHasEss- Hided P‘W;tl"é‘g ‘B%F“Fth?‘}sﬁ d%&%se%d’ﬂxeﬁfl%‘{ 3&6 Bh (i.v.)
or  subcut giRQHIgnA WY 13k BHSAHNt@RNIS irtplice JEXBIRP altygdndtsal dose/ delivery of

t he pharnmaceuti cal

Dosage/Formulation

[00199] Anti-obesity agents and weight-inducing agents (herein referred to in this section
as the “compounds”) may be administered alone or in combination with pharmaceutically
acceptable carriers or excipients, in either single or multiple doses. These pharmaceutical
compounds may be formulated with pharmaceutically acceptable carriers or diluents as well
as any other known adjuvants and excipients in accordance with conventional techniques
such as those disclosed in Remington’s Pharmaceutical Sciences by E. W. Martin. See also

Wang et al. (1988) J. of Parenteral Sci. and Tech., Technical Report No. 10, Supp. 42:28.
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conposition given i.v. may be about 2 gg to about 8 ng per day, whereas
total dose/delivery of the pharnaceutical conposition given s.c nay be
about 6 gwbeo@hsudos6 ng per day. [00227] Leptin and | eptirnusd@siossss ves nay
be adm nistered, for exanple, at a daily dosage of from about 0.01 ng/kg
to about 20 ng/kg, in sone cases, fromabout 0.01 ng/kg to about 0.3

(rjrg/ kg. ,[Adn‘i nistration may be by injection of a single dose or in divided
oses. [0 Si j 1.0j . I - dai |
dosage of 0@@91] ab%tgekgrgi.’ 81% c%¥ ?@gs @gylgggoz%ﬁ%%q ’mt% Sfaﬁ%%oﬂngﬂgﬁggéﬁ?r o¥n
about 0. 0lcomgpokitjon or abwinistratiorgblegatient.aPhaginpesiibcad fxmulptionsrrodiewpited fdoses 2
to 3 tinmes_per.da r ih sustalned rel eas o/l ces,

si but ram n€° M4 él}/egﬁﬁf ﬂ{f@? lenrvglglotn e~ SRy ﬁge aﬁ’ﬁfﬁ‘ﬁg&%@@?y@%‘b@gﬁm 15 ny,
20 ng or @ainrgsed0alslty 1.074) o¥¥Be 286150106 2608 xRETIIUS20 650.039686 of p00229]

R nonabant may be adm nistered, for anpl e, at..a.dai dosa f.from
about 0. 0%® fﬂ%oss@t%ﬁlﬁ#ecggﬂﬁa@a&bﬁﬁrg@%hg%gﬁgﬁggsér%}%)ﬂpggloa 0. 3 ng/ kg
to about 3femkketafo tolapsly 7\0eigximmel 150 10908 @dSefaraibohydirate dked doses 2 to

3 tinmes per _day, or in sustained release form 30] .JThe | ow
I Y A T e SR ST S
EXAVPLES  F¥aMRkiFe de1dd@1280k) thigRiup ichikittiag opReasdsbl béhQlcdhdl, krfvenyl, Ritiyhe
Sprague-Dawl ey rat is a valuable nodel for the study_ of beai, and

regul at i onPTePYlene Pyy! pistheasindphenol Thesde nresewaliis s eenstadly dprdule Fé%?n a line of

(Ol C( 1) forMBRY pbE if Bk RPN kiBlcR8S fldBu@bese on a diet relatively
high in fat and energy. See, for exanple, Levin (1994) Ain. J. Physiol.

267: R527- Ragbp1] LeVd ParBlul@lembbdiB@d)orMtdresdnt ilhGib® la phdrbdic&ifRE- R730. DI O
mal e rats were obtained from Charles ver Laboratories, Inc. (WI mngton,

MA) . The rBreulaserolibupieernt mtefion tay Icgntiin 2 Ts OhERCEHFESI A B2 C in a

12/ 12- hour ciﬁ&hﬁ?,@.,ﬁaeﬁy& gbo@@.t(ﬁ"ﬁ)v{@ 'éﬁou@g%tv@{v[‘&q)e%eh ia_pélit YHY atidilt $B%

noderately high fat"diet (32% kcal fromfat; Research Diets D1226B) for 6-7

weelés pr ijm‘wgtoa; peifergbly betweene$% ant 90he/ Ve pesergitie betwveensabion)-pler fdPorhr i or

to drug admini strati i i i ; : i ght
% 3_%[ a8 %mf%gbqﬁ%wemb%}& 0PI, bt BENL AV this FRBSIIRAGHY Aei g

of about 5 animals were divided into four treatnent
groups. Easiffigemumonaisof wakep f@rntjedionintaly bs ubwitb ahtemuke desired ¢ancerntiiiorpeinps

( DURECT Corcﬁm Cupertino, CA) designed to deliver vehicle, leptin (500

j ag/ kg/ day§* é%l in (100 jig/kg/day) or leptin (500 pg/kg/day) + anylin

(100 pg/ kg fqr,.a. 14 day..period, .her el I cts on

struct ur es{(ﬂzé@]he%ﬁfiﬁﬁﬁézs{?nﬁ b ﬁ%ﬁg\e/% S‘?’ﬁ ag g%dg&m ?@g Jjeh’ gsﬁ%;l%)?sa([)%%g(h J>v]\wle1|§lght

Pndgl at i onegients, @piyiatsode gesan, i dsired. Uin@sme nast$) sudnyepciplratsarausefuhinol ved i n
ood i ntake and/or dy wei.ght. . ul ation.. Food intake and dy. wei ght

were recor a’é&tmﬁ%ﬁ%&vﬂﬁa@gﬂﬂ%@@ﬂw RS UG LT RY ngF%?e {nSElgendy n\é\% er drug

treat ment pskddlyWdBrbEChanikaims at vabysd @iBentdiieist ®oy example, an excipient may

be included in the concentration range from about 0.02% to about 20% w/w, preferably

between about 0.02% and 0.5% w/w, about 0.02% to about 10% w/w, or about 1 % to about

20% w/w. In addition, similar to the present formulations themselves, an excipient may be

included in solid (including powdered), liquid, semi-solid or gel form.

[00203] The pharmaceutical formulations may be composed in various forms, e.g., solid,
liquid, semisolid or liquid. The term “solid”, as used herein, is meant to encompass all
normal uses of this term including, for example, powders and lyophilized formulations. The

presently described formulations may be lyophilized.

[00204] The terms buffer, buffer solution and buffered solution, when used with
reference to hydrogen-ion concentration or pH, refer to the ability of a system, particularly
an aqueous solution, to resist a change of pH on adding acid or alkali, or on dilution with a

solvent. Characteristic of buffered solutions, which undergo small changes of pH on
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TX). Indirect calorinetry was used to nmeasure changes in energy expenditure
on days 4, 5 and 6 of drug treatnent (Oxymax; Col unbus Instrunents,

Col unbus,wOHpos/0Abdosdat a are represented as nean SEM Agalyssessogdesyari ance
(ANOVA) and post-hoc tests were used to test for group difference. A

P-val ue <0.05 was considered significant. Statistical analysis and

graphi ng were perfor rred usi ng PRI Sl\/(r) 4 for Wndows (G aphPad Software,

Inc., san '%fﬁ%% ofi%% rtb WDH%E‘J&%( e a%%?k§X§EﬁqQ%Alt ke %Oéa[k%i’éﬁ of Systat

Sof t war e, Was use or anal ysis.
2006/ 0526 08wEAkTHakiSRAQSAD 6%6 §realf B:BR2 38} exangly efshd foamek sttsmqueh@a@d fects of

anylin and |leptin on cu ive n body
wei ght af t81 %t‘mﬁ‘a?ff%ta%f%% d?f{p%flglsb% l%ngg}ﬂe %"%léﬁiﬁd? erest is
that (1) |epkd®1iohhedddoednodixcead the Rgpaagestt the Mﬁar Byséefof Euteumilzent its own in
this obesity nodel (no effect on either food intake or body weight), and

(2) rats troemsqd wisH&cﬁmmmﬁbiawaﬁétgbnfbc[mdeahyﬂdsrareasmdialbleﬁniuae mohs uned
significanfly | ess food st,_ significantl relative to
ars treat KOS al PREACFBHTORTE Ge gt o oh S e 555,

di fferent {@idChiurb BueRnsiohhat groups differed significantly fromone
another). [00234] Simlar effects were observed on body conposition. Figure
3 depicts Riogmesn@stam»fﬁgéptmewﬁﬁadomorhktantmeqatamm&mndlsﬁ gure 4
depi cts changes in body protei n‘é‘% %uced b t he trefa{)?ﬁg oS LE l.oss in
ani mal s t r edee@dRy Pﬁlr{taﬁ%‘négﬁ'ﬁﬂw D HBT‘htéW iheAPRE5 I A 8?5% fPcantly
greater thafed 1B%hufd%1ﬁf"lﬂ%le§alﬁ E@BSBReM, i B biBs fdrdiavibilisahaiagest inQlie
vehicle (p<0.0 % hese changes in bod fat were not acc‘c)mlg%% Ef\’/

si gni f i cantengeefiabadds forp-J, @é@bo‘lﬂ’ §§QJ@5’(1}5§‘HH®@“bqﬂi“@‘iﬂt%ﬁﬁ‘)l ? Gure 5
depi cts chapgesskda Q”ﬁf%e%%@ﬂlehw?{ B4y bagbdubeodariicauedeakiaf titee

treatment groups. \Wile drug (or i hduced reduction in food jntake and

body wei ghbotng by ¢ifis aorsicié tSr?ﬁ%ﬁilfédm@?rS@O@ fgtrhrge 81 PreefdboPheEmscat ¥l Heat |
kcal /'h/ kg) {cir{l}ﬁhl rhéﬁgécﬁq S%k?e!ﬁn&ﬁ Qegrf cgﬂpﬁ bahd ﬁéei')h@é Iﬂa? Bt bt RS MY dhkk had a

significan metabolic rate during t dark™ cycle relative to the
ot her groufis shqjﬁ&e@ﬁl)asstﬁmouﬁwm}’buaneousl y targeting hindbrain and
forebrain feeding centers with the anylin + |eptin conbination resulted in
a signi fi c#9R0ENd In susinaimbedintestiutht botierivithf thoenti- @he@%eagebﬁeﬁﬁwaéptgﬁt and body

fa.t whi |l e 'beg d&?‘r?g?a%l %’%gf[floﬁnulgt?otn oné gtr%fj)qlotf'frgﬂl bu?ﬁ 5%@) A body

wei ght and Wer & hot acconpani e uction in ?ean tissue
mass. EXAVphdspBat¢ BERS Girefbrblytuen ﬁﬂelrfpmsﬂzcﬂ‘one&mnﬂrmntog frovmraboydr§ oratredt t o

further ex he ct i.nat i . lin and

| eptin on E%%}‘?Qreéo W%ﬁ@ﬁ‘%@@ egh‘i‘iffelé\‘lrﬁ’ﬁe% b§¥ K ﬁna?%oﬁmﬂﬁ%g&&%n%&%@ég@@’o (Levi n)
rats \é\er el @bﬁgdbgﬂdB.‘S fd)iﬂibfﬁlaﬁb(ﬁﬁ 66RmAE)Y. In kc&h@erﬁlmdméms me[l;&ffadis estate Eese rats
wer e devel gpe arry Levin. froma s that are
prone to bé@&‘?‘?@bé %éin%lrf‘“g“ﬁ?tlé’fl °P’é‘l%?ﬂ?8l°§goﬂ%ﬂutgﬂg?& Eﬁaq@ner gy. They

were housed individyally in sho . 2/ 12- hour 1i ght
dark cycl el00R4k \ﬁe?t?j’ahzr?gfnﬁi’ he H’éﬁ‘gg‘gg‘ltﬁ%ﬁpﬂﬂﬁb 89%5%96& e?gg?mh% tI’]al%dat gd| et
(32% kcal finpsnahad,is ReseRELAIyARES. If included, however, a stabilizer useful in the

practice of the present invention is a carbohydrate or a polyhydric alcohol. A suitable

stabilizer useful in the practice of the present invention is approximately 1.0 to 10% (w/v)
of a carbohydrate or polyhydric alcohol. The polyhydric alcohols and carbohydrates share
the same feature in their backbones, i.e., -CHOH-CHOH-, which is responsible for
stabilizing the proteins. The polyhydric alcohols include such compounds as sorbitol,
marnitol, glycerol, and polyethylene glycols (PEGs). These compounds are straight-chain
molecules. The carbohydrates, such as mannose, ribose, sucrose, fructose, trehalose,
maltose, inositol, and lactose, on the other hand, are cyclic molecules that may contain a
keto or aldehyde group. These two classes of compounds have been demonstrated to be

effective in stabilizing protein against denaturation caused by elevated temperature and by
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D 1226B) for approximately 6 weeks prior to drug treatnent and throughout
the experinment wth the exception of pair-fed controls (PF). PF rats were
restrict estot0odidsesosnt ake of either 72 WO 2006/ 052608 PEFTuS2@8b54330686
the anmylin-treated group. Prior to drug admnistration rats had typically
attained a nmean body weight of 500 g. [00237] The animals were divided
into treatnent groups counter-balanced for body weight and were inplanted
wi th subcu ( I L0 ( : ke, CA). Each
Fat was | nor Ay SRR e oo BED Sk B bR im0, o opr i at
vehi cl e. Ratbiaosy) lacioseACO2@hericatbibRBiratomdbiotideesoio baveian aBoapseVBes ane st eri |l e
wat er and nuri.ne leptin.(Pepr cat - } ved in
sterile wal'8fUCPRET [l)ﬁﬁ%l% C%/@P @%@g?Sgnﬁgﬁg{agggéig’vfglp&)\;ré%f%t%}f%%I in at 100
g9/ kg/ day esncentiations df glptogse imthe Bldd. §hdgladahydrates ae itlldkaywperthoart a§ 00238

Each group w i.mpl. anted W t h suybcut aneous tic mni-punps {.DURECT
corp. " GupstEe bR ice Pkt R Ger npBRTR S vl SRS B/ day)
anylin ( 108iabedig/alsglcaaon)s (QF. theapid 6befiB90 gg/ kg/ day) + anylin (100 gg/ kg/ day)
for a 14 day period. Body weight and food intake were recorded daily. Body
conposi ti opopes NMEAGHERENDbiiatentspif aRdbiliadrtieicldded) thecempomdtis stshibpdNVR ( Echo

Medi cal Systens, ston, TX).. For .bpody . osition asurenents, rats
were brief Wifhﬂlpalé’ggdur’(s-a%oh?lr?}QIIW Sgr%ﬁln}-/ag%lﬁ)?’il %ﬂt@égféf:eégﬁ 6?1&8]3“ ube that was
then i nserp@goropfisheetiS RS igBlbZRgolyaee Bl whMR visieh fityettBadns gheok (Bo@sted
prior to punP i nmplantation and on the final dg (g{)ﬂﬁge _e(gpeélrre t. This
enabl ed t hBolegalprysighti28% 49> WRdntied 1000 L90% 4P é? ol s ﬁaregwdl ean
tissue (e. golyhyiki@ AR o1 PR dndodinidntsTAdotiRAAERIN Feattdé 8 Re Boplinel fat at
basel ine = change in grans of body fat) and changes in % body c_oggosml on

for fat anfrawlpiprsass theipsesert irengon isghaypiyicrance of Pelonidxaf HEMPhYkrfody f at

at basell n?orﬁuﬁﬂgﬂgﬁsdrﬂec?/ 0208 ¥ iftahd sarde Q023 tioh REMPERRN A eFb Ot EaiAndepi Ct S
vehi cl e-corrected changes i n percent body weight of the treatnent groups
over the t tiinsebltisy.dh semeem entp,manhite ietep erelored polyhedic cohalisphfost r at i on
resulted i ﬂﬁ%ﬁr@&’s@r all 2% decrease in body weight and anylin adm nistration
resulted in verall 6% decease in body weight. Notably, the percent
decrease | y [ i : kAl Holc e & Quhj nation of
anylin andmdgg@i nT\j\“@/;tsjgg do%t?re%gij%% Qgﬁe%?[f] e {Elt %é}szcg{tg}rlﬁt _%n 1ta ﬁaegg conbi ned

ef fect frobudidrsiatidoniungisthticagardnsrabehsinnissheeaddef! talpperationcwotaticdt y, anylin
and leptin_acted,syneragistigall reduce ho I . Fi nd 6C
Gepi ct | chaROe frboay rat TRy bR e HE R s0a e b thuic e Re 0y
produced atd gevenhihe niuliplivgthsf aficroogadismeninadvAgaitly, inttdiacedeidiodhd on i n body

fat as a result of the conmbi.nation of ..agents i re.than t conbi ned
reduction PIPHEEY ‘P@fre ‘ﬁ@jdéawlggﬁp?mé?? Of‘il?sg?rﬁ?ﬂ?ilﬁvﬁ%ggypé’&s’iﬁ’%‘%@e aélge changes
in body fakywpesorishe ageorpanicettadent aases, kuthhogsh ipfeolosi. Mibiuticrobither by a

73 WO 2006/ 052608 PCT/ US2005/ 039686 i.n in_percent protejn. These results
support a AEEPTd b%F‘fai eddp epgyLe @aﬁf%ﬁﬁ‘iylvgﬂp aglfother co ponen{s of the

formula, and their activity should be evaluated in the total formula to ensure that a particular

agent that is effective in one formulation is not ineffective in another. It is not uncommon
to find that a particular antimicrobial agent will be effective in one formulation but not

effective in another formulation.

[00211] A preservative is, in the common pharmaceutical sense, a substance that prevents
or inhibits microbial growth and may be added to pharmaceutical formulations for this
purpose to avoid consequent spoilage of the formulation by microorganisms. While the
amount of the preservative is not great, it may nevertheless affect the overall stability of the

peptide.

[00212] While the preservative for use in the pharmaceutical compositions can range

from 0.005 to 1.0% (w/v), in some embodiments range for each preservative, alone or in
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agents as well as a weight reducing effect. [00240] Anylin is known to have
an anorectic effect on a recipient. In order to examne the effect of

anyl i n + wepbianskévst he cont ext of an anorectic effect ofcamshiosozmss
pair-feeding experinent was performed. DIOrats and drug treatnent groups
were established as described above. DIOrats in the vehicle, anylin, and
anylin + leptin treatnent groups had ad libitumaccess to food, while

anylin - n tree ! : ; Lo, !
i nt ake '“béoﬁﬁ?cﬁ&a%ﬁ Wi SleRPL! Be Fﬁ&&%ﬂ@bl‘é"gé o) b€l 0.1-9.6b4)Cor RBRMHN

consunmed by e anylin-treate roup. % t was recorded daily for
the two Woek& 3% ot samatimatinn of MethylH6WA-0i25%Fiagd edyior prave! errhphil (0-935%8at nent

group and i Lz | I eat t I igately a 6%
decr oase | SUBA0G G b ot (R IR exfls R B By o ARPERE P, C
consi st ent dastited dedveipiporeaficachspresesiatitve v fetlfeqt inRdnengtongs Pharmbesutical no  ef f ect

on body wejght in . DO animal s. The conbination of anylin + leptin
results iné‘genca%]%yrgg “of about 12 %in body weight relative to vehicle

trol. ingly..th I Ish [ t
combi nat | ofog TampiaiebE BBR, " Sehre BB e A oA R A o0 o
conferred iy gkad @ra glask eGttdihedtwhen in £XAMPEm 3thpR02¢, blsudsctahit Sousequirdidp ei n,

serumleptin levels in the majori f . hugpns with obesi.t are.high, and a
state of IOI E’ﬁ@‘?ﬁf‘aﬁ’él&e&e B14cE tcﬁfo‘[{‘]éﬁlﬁaqo@' VSt T WR]P Fredig 9 %%ﬁl?ﬁugg%l g Pl asma
Ise ptin | E\é&hﬁh@? g?é'se%?&ﬁ meg@@bﬁ gia%cm liﬁﬁfdet"oﬁ%,a:l’ﬁhffgcdazﬂ:ighdﬂglﬁéﬁised-mmaﬂd |
rague- e nd in rone rats. rgne and nornma
HgD 9at s méqné\%hﬁ% dEgsg ﬁ%ﬂlﬁ?ﬁnéélayg@&%ébfﬂﬁ@%% rfaglaps ffasl‘gea 3T e
i mpl ant ed Widahir R CEHRARA0 BSTHhQE ARdrbShoBicisrPdvRASn{ idgokdparatiofuper t i no,
CA) designed to deliver vehicle or anylin (100 g/ kg/day) and . the third
group wasRplaiively by ogcenfationystiftfas eRsuneae By PPT%ét %ﬁfﬂl’f"ﬁg UL P8 up f or

a 14 day Psftihggtmn SEEABRINS Bl Red &Y S MESiGicd SR8 ed SHBIBRASSAYS USI Ng
a comercia It ng nco Research, Inc., St. Charles, M). As shown in

Fi gure 8, Hhwewsrjudicionpesenf thisiateraction ¢ra spbitize progres againpranterfacial SpHr s mat el y
three-tineg, hi Igba,%gl 1% b FibAg 2l O prone
rats are h§%ﬁeab%}g%t ?ﬁg%‘lt%:n olgtﬂﬁccglrrhﬁl?tﬁét reg?%ﬂﬁtqﬁ t?\%lr%gl 0(%Dri o l’rytlf)slgt riction to
t he anmount pefent outtle sageof dyutt ¥ 1der) BV/ntw/v)edtledohfonnilstion aydiitaludgnt | y

reduced pl asm i level s.i ] e )FRal  ani mal s.
[00243] RormarroteshOespy ol Bra it ot alecAAS s tEenIde 2™ Bach
group was chaiphidoprepylyditnathglabaurnir]d quepansmifonate)nBri® @uayddyij GRURECTIsCor p. |
Cupertino, CA ign to iver. either vehicle.or. |eptin (500 g/kg/day)
For o 14 s bevs Bty S Weatistet o sHGR e o b6 B o606 et gh
was record ekly. ho Ln Figure.9, .the ineffective.dose of. tin
(500 g/ @(ﬂ)&i@) %“%m‘i‘é‘i%";?eo&r%g“a&ﬂ% th g Sodiyed gl of Otshleb?]al it g%lﬁ%%%?ﬁ m%i‘?g Lai ned
reduction bnth @Bytmav@itigh Fortnlatiof,MependHig dnatestonitifer flldtdr Gloeveed] thixlis _
g;zﬁﬂr::_léeg ggtrioenla{]an%%pe)glrds E)r? ‘%e%%raﬁg{[ﬂa} t%n;[nﬁgtion\,\s%{egtg& ﬁaergn%gr%lni%m?glgtleo%g of leptin.

preferably may be isotonic or substantially isotonic.

[00215] A preferred vehicle for parenteral products is water. Water of suitable quality
for parenteral administration can be prepared either by distillation or by reverse osmosis.
Water for injection is the preferred aqueous vehicle for use in the pharmaceutical

formulations.

[00216] It is possible that other ingredients may be present in the pharmaceutical
formulations. Such additional ingredients may include, e.g., wetting agents, emulsifiers,
oils, antioxidants, bulking agents, tonicity modifiers, chelating agents, metal ions,
oleaginous vehicles, proteins (e.g., human serum albumin, gelatin or proteins) and a
zwitterion (e.g., an amino acid such as betaine, taurine, arginine, glycine, lysine and

histidine). Additionally, polymér solutions, or mixtures with polymers provide the
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[ 00244] To denonstrate effects of the conbination of anylin and a

serot onergi c/ noradrenergi c reuptake inhibitor on changes in body wei ght and
body conpo=bédmBmosDl O mal e rats were fattened and di vi eed/ispaos/oBwes
treatment groups, as described in Exanple 2. Rat anylin was dissolved in
50% DMSO in sterile water and sibutram ne was dissolved in sterile water.
Each group was inplanted with subcutaneous osnotic m ni-punps designed to
deliver velyolenirSiPtifidMtdRichst JFHHKBHEARY Sulf alionkinkt@Onis BFkALG2Y) for a
14 day perél;Bc?g. é%’é"? wel gﬁ% aned foogli)lgéut akeuwe?e rélcqﬁgj%d daily. rB(’)dy
conposi t i oshowssohedvstsekydfipetiter overlishdilay ofthe phamgacensen fsmulatien pighalVR ( Echo
Medi cal S ston, TX). For body conposition neasurenents, rats
were brief régegl@geedégklll mn) in a well-ventil ated pl exiglass tube that was

t hen inser j-nt pecialil [  S.i ﬁa&ped
prior to pt?ﬁgl’}i]rrp ant %lgll%%%\eadéérﬁ%ﬁgﬁ%} %@%ﬁoﬁ?}\é’% 8%@%40%? Fﬁg e>§|tolé($a¥r?|£ﬂr%r1\=,\1ﬁnt . This
enabl ed t heonsidbed habinponeof, fatiangs soicontaiatnibit igiotly iwit, fatoeana iwlsomd ean

tissue (e.g, r of. body fat after treat.nent -qgrans dy fat at
basel i ne :%%%ﬁ‘ifg{@%lquﬁrlg%&a&s’ Q?gtéﬁl/l%flgtlﬁt%gi}aulg ﬁsaaﬁgeeosu °] %ﬁ%%%%dgleconposi tion
for fat angtlatiyn bfatontdiss de a(pertgular Mechi@diyiudtdt badetl on a owsaleration of the body f at

at baseline = chan in % body f . ~[,0024 Th raph in Fi.gur.e |

depi cts veﬁ(?n(’:l?oél-t‘(‘,’ﬂg’fg‘(‘?t% al@ﬂa%sg‘%@t%sr?f e %’H’GB‘SVQ PRt s hg‘iljﬂgwfl%at nent
groups ovegubidtd! WilsoptSofahe fohidd 13RI glasSisitice afihe @ial adinlsditetniiainiion, al one
and anylin admnistrati o&gal ne resulted i ut 6% %eceiglg%i n body

wei ght . Thi TEEFEERDY decpiessilicate BBy fnsrghple: WhraldhbRsd PPYSHEH? RSt rat i on
of a combinatwRAtRMTRE II-B%)' &t 18 B6hi G (WABIBEGWBSCER 0tther 2 dorEbotimas: | OB and
10C depict ¢ ,anq%és i'n_body fat and changes in body protein, réls?ﬁpgétlvel Y,
produced abererilieresipviyifeaidsartadect peosptalnfor npplapgtanelpds inte! Bt with
the treat myply ©f, BhddREG1R OB ofd PRB1aitruf] TUE bRWNE1 AdRAEmicAMoRrties

synergistic effect was obtai ned when both anylin and sibutramne were
adni ni st er efithp poroprvsi mestyibe stabifipegl byl foxppyationdnil Hiophitiaatios Ao dWhatpn ilkreal-one
resul .ted | B3 B}osililled vlapto! G édﬁ&%ﬁ&) of B fhg/mhi&38 léﬂfglﬂﬁledf@ﬁe Mass Was
relatively unchanged en S|abut ram ne was adm ﬁl stered alone or in

conbi nat i opompdund amipk ipres¢rice gf 5% n@E@pitoL,FNd HD2% Ewednt®). support a net abolic
effect of the conbination of agents as well as a weight reducing effect.
75 WO 2006/®32%08 FRChis2006/10BoGEBered by d@Tiom e owlontoipartit wirodictignyida n and

cat echol am n i C i . ] . fects on
changes in n%eo[ y %?gﬁ@%ﬁ%‘c E@ﬁ% g%ér% gl Z‘lh{p\lf%éf.%e Igﬂag %?deérﬁfiggﬂ)lr ge%aéﬁgg gi cally
referred tesocmsssheartde isokidniraver, ficopayan deadsvialtis preferrdlyl spalhd wgh hidvteHT

receptors. t ened anc{j di vided into four treatnent
i b\%é

DO ral ehrlgt.s yer.e fatl
groups, as SGRRE FIO5Yg helg 4t Rlace R A B Y00, i rpl anted with subcut aneous
ti i 0l - d/ i d wit I ' t
ol ver venare " haRee o8 tb el kvl Sah RISy or
phent er m ne4qel4h, mipbkig b thdygr aty equpslaiant {tdfBr epnkg/vdedygs theodlosarelfdr day peri od.
The m ni -pu cont.air}d i 0% DVBO i n.wat er g{,}a [in while

ed either, vehicle (5
the oral § UL LR "giee Ry %87 @H’é‘ﬁ%‘f"&r"?@@n% %etpplgltc PWHERTENASAY: Body
wei ght was tHegsabsiRe Aatdnypatible with the peptide as well as the other components of the

formulation. The inventors have also discovered that these stoppers pass the stopper

integrity test when tested using patient use patterns, e.g., the stopper can withstand at least
about 100 injections. Alternatively, the peptide can be lyophilized in to vials, syringes or
cartridges for subsequent reconstitution. Liquid formulations of the present invention can

be filled into one or two chambered cartridges, or one or two chamber syringes.

[00220] Each of the components of the pharmaceutical formulation described above is
known in the art and is described in Pharmaceutical Dosage Forms: Parenteral Medications,
Vol. 1, 2nd ed., Avis et al. Ed., Mercel Dekker, New York, N.Y. 1992, which is

incorporated by reference in its entirety herein.
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and body conposition was neasured prior to and after drug treatnent using
NVR. [00247] The graph in Figure I | A depicts vehicle-corrected changes in
percent bwoypoovwe@Bt of the treatnment groups over the twoTwseks/ 08d6s6
treatnment. Phenterm ne administration alone resulted in about a 5 %
decrease in body weight and anmylin admnistration alone resulted in about
a 7 %decease in body weight. The percent decrease in body weight in
response t fd RMikibd RenpBNh@IvEsNe  Was
about 12%&?3& %@Eﬂa&gn%i%g%%gfgg%ﬂéghgﬁygle@ i n body fgt ang changes in
body pr otcempoundmgmmle ﬁbtayon prdodllieesensf (T8 campROUPHIBE ROSRATOIVOVESat nent . A
nodest ampunt. of v

phent er mmrgii’éS %}P%% Jwran Srlélét émé\@n% d%t(b%gé?‘%aﬁ% h;rir%(a)gdsa& b%étgﬁg\lﬁ%gﬂ%r{}c? ent with
t he treat mgﬂﬁs,aﬁffaﬁryﬁdpfepaﬂa:)medlsmMa@d samedin- phenterm ne  were

adm ni stered in conbination, a synergistic effect was obtained (Fig. 11B).
Lean (pr@o@2p) ressnanes famulaamg;edg onon-Emehdatal; mappot|resrreweaHzaBnt er mi ne
was admi ni ered tratlo r | ean

(o ot el n) HREESAifa T HETEB DA Sc--or Sa ! FHblE dell o B ety 7
have the Qfs&ﬁh@l%&elép?@g Beapeptida phz&mace@ﬁcad)fcmm)aunmsﬁthe ereeent invkitios. t he ani mal s

underwent about 12% ] oss in bod r support
a met abol i‘grisek %@tllzﬂoqm%ceés@ﬁﬁcw 5%98? (sgﬁxg 4 é)lstalé%at ?‘&Sh%at %ﬁé{l (IE gﬁ

reduci ng effyeGk oxidE MRS, O34 didxidd @mpmnes atide, bétﬁ@md;molm‘ctdnh,e

conmbi nation of anylin and a CB;1 ant 6{,90”‘ st %&[ﬁ 1% a&’es | ara .wei ght and
body conmpa&Pis: QWOYOP}?HB*@@C@P@C({@W  bromyde aggiihg 1t Red % rom tar I es
Rivers Lahg, Jh6aGsdhal faidBhE MRMEbORERE Ihyfeﬁad mythhwf Serflizationefot hqmd of
Crl:CD(r)( DSBR rats that are prone to b maoes a .di q%lvely
hi gh in f aoreetions akthg presah dyepiiqne Tﬁ%éf%’élﬂf ‘F?dﬁoglllﬂ’t?&els gltfaﬁo’éﬁ’é%‘é@ ages at
22 Cin a 12/ nﬁecté@ih%eﬂ@r @ fiRRfiftafon) @ sabltibn Bi t um on
a noder at e’lgng %@O E?Pﬁl (Il ?gwﬁ%h/}) Kggfd fromfat; Research lg ets D1226B) for
appr oxi rratﬁleﬁlﬁomhmmvmlrsot@owlmys treat nent and throughout 76 WO

2006/ 052608 PCT/ US2005/ 039686 the experinent. Prior to dr.u i stration
rats had typra3al |ylcmmembﬂ@dleat fhe anii-BbRYY eSS adginigigrpdgert ﬁ’@

habi t uat ed r @&ﬁﬁlm@ﬁs offth g@bﬁnt was
adni ni st er 8 ecég glsrog% e o fr%qltSJT @?gﬁdgﬁd&ﬁceﬁ%ﬂ .0. 10 ng/kg/day) by oral
gavage.  Amydrition e mtsmdedefok farens08kn DhBGatier |Suetabletf<é¢95 % ladli?@Fﬁ“é'il@ was

adm ni stere 100 b Scaflgld ver ed
just pri orm’t’dIBH%n&ﬁ?lgscgﬁf m uls%{tua(g{ta%@g&sdl n?ad(}?xﬂé‘i ﬁﬁjﬁ%ﬁﬁ?ﬁinﬂn@gsur ed at 1
and 2 weekge maétmtsbmaemmlmeﬁsdye amfoutpwpus mmewésdmmasmmamfeir@d v and

after drug treat Echo For
body conpo<Srigi %&%ﬁ&f e’f?g?ﬁs% eilyﬂr% Rerd r%?ﬁreedfs %teegﬂgﬁl%g%ut 3@' na well-
tont1 | at odaliatpbih sk a0k pat, masorhondusat ot Senrand on_cne final

i S S i on the fina
day of theadsdpishptipgp thepgpldde 18%&@'995811‘3’?3@ ‘goénglﬂci ff;?rnon 0 ?ﬂ%t%gles in actual
granms of fafy d@{&%g%’eﬁtl&@@lﬁl—%eﬁﬁyﬁgeﬁﬁ @minigf BioH methesb&ﬂiyesfralunai t er t r eat ment
-grams of bo

fat at baseline = change f at changes
in % body &l&ﬂrﬁg@%q“b’lnwe P%i?rtldFé%Ob&%}HﬂHWSqegé’iPl‘? %agsﬁ%ecfs ‘Puﬁqu% 3 %) y fat after

treatment bioavailability compared to parenteral delivery. In addition, parenteral controlled release

delivery can be achieved by forming polymeric microcapsules, matrices, solutions, implants
and devices and administering them parenterally or by surgical means. Examples of
controlled release formulations are described in U.S. Patent Nos. 6,368,630, 6,379,704, and
5,766,627, which are incorporated herein by reference. These dosage forms may have a
lower bioavailability due to entrapment of some of the peptide in the polymer matrix or

device. Seee.g., U.S. Pat. Nos. 6,379,704, 6,379,703, and 6,296,842,

[00224] The compounds may be provided in dosage unit form containing an amount of

the compound with or without insulin or glucose (or a source of glucose) that will be
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% body fat at baseline = change in % body fat). [00249] The graph in Figure
12A depicts vehicle-corrected changes in percent body weight of the

t r eat mentwgnowps2ser the two weeks of treatnent. R nonabanis2005/039686

adm nistration alone resulted in about a 4 % decrease in body wei ght and
anylin admnistration alone resulted in about a 6% decease in body weight.
The percent decrease in body weight in response to admnistration of a
conbi nat i Ofo&ftlv@-iﬁydnb Gr ﬁiﬁﬁ{l [¢! MQQ%OI W31 fg&p&i{gh}&lé) Tlﬁblgﬂéu%éalé/%%‘e 1% 12€C
depi ct changes in body a anges 1 n tein,res

produced afmeynts ¢fahe goamprsededorshe trwéla@mﬁghreﬁaassma\@sd ﬂmewshsemede:m ‘with
t he treat Q synergistic
ef f ect vva;Tﬁl la%)ebétﬁgfli‘ﬁéenrétb eaﬁggég!taﬂ & %ﬁoagegée@gngggb aflfeﬁ/{e;rogmé%ﬁ]iraﬁ)llster ed in
conbi nat i OWVQleﬁghral@B) Adni ni stration of anylin alone, rinonabant al one,
and anylin + rinonabant in conbination resulted in a relatively equival ent
i ncrease i WOR2HEN Qpmdt bé repogmizsd by Bioge 1nJIBﬁ)‘1eld'Eh1eﬁécme$uionﬁt ofshbpmﬁrt a

ot oct. [ OuaBoeels il Sy SRR R e R e 3 B iMoo e
( AC163720) patast’s gysicalicetditia@d thercoamﬁam nakiteetiahd omeyiators. BinQrRE@RE rats

i 0
fat: ReseatBibpERt wrysel fnf wiTREREY Syitafe fgici sgbhadeiment . At the
end of theadmnisemdn@smescnbeﬂ mdﬂay, ddymlmklbyohmy@geatsqﬁ%m&ambnwymmbw of 500
g. Rats we nd|V|d |nt t ment grousandl | anted with one
subcut aneo Fedﬁﬂﬂ)’ P%B &‘Wll%ﬁﬁ?ﬂi Y l@&n\ﬁfﬁeﬁwﬁr\"n&%‘l gavage. The

i ni - d th hi cl 0%,DVBQ t ! 100
ol ko day) w&??ﬁéa' HEv e 150 re2 1t 0B 2BETPT BEBB ST DsOBEE. Yk dbe

admi ni sterpgjseuurgh@nom.ngetrolahappmmm &rabamrwmgg b Oﬁﬁr% 9fn 1mga§@6}ﬂ% (AC
163720) (0(1%) 3,.1.0, 3.0, 10.0 A body “wei ght after
2 weeks is° Blnl%%fdhei Rhapmagptical %np&%d ?%@aﬁbf lts%é@éﬂ%@h‘ﬁ@ ﬁ@toiﬂ@héosém rcl ed)
are hi ghl i ghgRdudbnsBiigw 89 Mdér BOorlhRnd PertBEE W 6 [00251]
To dermnstra%e lé\ffgct gkgof tnillge1 conbi nat Fogerof aTPE?%%g exendi n anal og,
14Leu- exendfliyergd mgiscrety ynigglqsesgpipvided cRiimuqusty ISér24AQBT p_eggd Semympstm@mf Leu Gu
Au Gu Ahng iNaba L5 e y, Ser
Gy Ala Pro Fgr e P}Iﬁf{)ugs e’qufé HEHJ%BII df%og Ja? njrag Iﬁﬁglng\g)}b%t Abpgcrlﬁa;&e fg and
body conpo¥reuléhe mD)IGOQQEm@lOrlad@th’rC@n bé mtthefred Oéqdltnmwsdm‘ﬂismm 0 four

t r eat ment str |on rats had
typically %*Eet?ltu ne @Sgs gﬁg@ﬁﬁg&g%&q%ﬁ eig(¥m§88§ @‘?ﬁ‘al ﬁ %Qg

adm ni st e r &isbridy dore 19F ﬁmmbaut 020 lv’ramg&gﬁrﬁn ttosbest ]((Qalﬁql/kg/rﬁn 1r1£)con'ﬁﬁu®isg/ d ay) .

lin % cle was adni ni st.ered b
m. punp ﬁ%%ln %ﬂ ‘f( Seg nislve"? t e%{}ﬁeaedr‘%?daﬁ?"ﬁf‘%‘ié St?é‘%bd’éc?rda?/l y.
Body conposlbtutmowaﬁmlmﬁﬂmuneqi: prEmmpIafy ﬁ&dd@sfeﬁdelﬁvedi bight pleahaRaticausi ng NWR

(Echo Medi cal ody c ﬁl ti on measurenents,

rats were Ct?lmpg’?s}/lw S dm(ay tbe ﬁ?%&.”ﬁ t%al?ﬁé‘f ? mg\?@'h 9} WiegesgPaki gl ass t ube
that was tdwedilfvesrdfeit phaincautipingosiadgik @I haPNMRIRES LA R about 6 mg

per day.

[00227]  Leptin and leptin derivatives may be administered, for example, at a daily
dosage of from about 0.01 mg/kg to about 20 mg/kg, in some cases, from about 0.01 mg/kg

to about 0.3 mg/kg. Administration may be by injection of a single dose or in divided

doses.

[00228]  Sibutramine may be administered, for example, at a daily dosage of from about
0.01 mg/kg to about 10 mg/kg, in some cases from about 0.01 mg/kg to about 1 mg/kg in a
single dose or in divided doses 2 to 3 times per day, or in sustained release form. In some
instances, sibutramine may be administered the single daily dose of 5 mg, 10 mg, 15 mg, 20

mg or 30 mg orally.
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Rats were scanned prior to punp inplantation and on the final day of the
experinent. This enabled the calculation of changes in actual granms of fat
and dry lwenoidse (e.g., grans of body fat after treatmstoosgsass of
body fat at baseline = change in grans of body fat) and changes in % body
conposition for fat and dry lean tissue (e.g., %body fat after treatnent -
% body fat at baseline = change in %body fat). [00252] The graph in Figure
15A depi ct iC f e
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was about 2% Figures 15B and 15C depi ct changes in body fat and changes
in body protein, respectively, produced after the two weeks of treatnent.
Fat mass | ©982300asThadotlewing Wixemplthare provatedenillusfatdvendi fimd, tha aivegtical one.
Adm ni stration of anylin alone and anylin + Exendin-4 analog in conbination
resulted in a relatively equival ent decrease in fat mass (Fig. 15B).
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Houston, TX). For body nposi ti on nmeasurenments, rats were bri
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cal cul ati C{@OﬁZf] ChANOSR) ddimAs WAl 3G Riotbud t?etatn‘f%g%rgﬁys IE%Eiggrefl]% save (e.g.,

grans of bOdY at after treatnent -grans of i at = change
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leptin acts on structures in the hypothalamus involved in food intake and/or body weight

modulation. Food intake and body weight were recorded daily. Body composition was
measured prior to and after drug treatment using NMR (Echo Medical Systems, Houston,
TX). Indirect calorimetry was used to measure changes in energy expenditure on days 4, 5
and 6 of drug treatment (Oxymax; Columbus Instruments, Columbus, OH). All data are
represented as mean + SEM. Analysis of variance (ANOVA) and post-hoc tests were used
to test for group difference. A P-value <0.05 was considered significant. Statistical
analysis and graphing were performed using PRISM® 4 for Windows (GraphPad Software,
Inc., San Diego, CA). In some early studies, SYSTAT® for Windows (Systat Software,

Inc., Point Richmond CA) was used for analysis.
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alone resulted in about a 9% decrease in body weight and anylin

adm nistration alone resulted in about a 7% decrease in body weight. The
percent deone@ss2¢8 body weight in response to adnini stratisensoBicas

combi nation of anylin and PYY(3-36) was about 15% Figures 16B and 16C
depi ct changes in body fat and changes in body protein, respectively,
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4. The use(paeodx dihn@ qhenggsmbﬂdxfatmeer@tﬁw&mpwﬁﬂw %lgaﬁ?aélf fﬁﬁéf‘édn %81 The

use accor dggg‘\%n@go%aﬁl r&ﬁ{}w.her ein an anylin is used. 6. The use according
to Claim1l rein a l'in agonist is used. 7. The use according to

daiml, 6&395' Fi%lll%ry(l Ets%ﬂﬁlg@gm' eﬁeﬂé? %ﬁbenglturg-h@nﬁgstﬁe askeydld sgné o A aim 7,
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wherein th I|n analog 1s pramintid . The use accordlngto Claim 8,
wherein a ﬁcﬂlphcm giagpsisWdile diog (Ww@t)ﬂgéucﬁééﬁuéﬁmntf@d@fak%@ bodipEpightist he

Leptin | MR Mo 838 TRIOANL iR e e dhonl RENRG) BRPOLALNGH 0 O ol m 1

for treati S| se accordin for reducin
nutri ent asaisdvioh lofysptm&ildaSE@JJENCEmgms@ﬂﬂ@hlgh@lmﬁamivlratn dpingrthadalt i cal s,

i nc.
Roth, cy;lc e rgltagve to thb\ncg[ érsg(r)o%ps <6ng eﬂms, simultaneously targeting hindbrain and

forebrain feeding centers with the amylin + leptin combination resulted in a significant and

sustained reduction in food intake, body weight and body fat while increasing metabolic
rate. In addition, the reductions in body weight and body fat were not accompanied by a

reduction in lean tissue mass.

EXAMPLE 2

[00236]  Another series of experiments were performed to further explore the synergistic
effects of the combination of amylin and leptin on changes in body weight and body
composition. In-bred DIO (Levin) rats were obtained from Charles Rivers Labs for these
studies. These rats were developed by Barry Levin from a line of Crl:CD®(SD)BR rats that
are prone to become obese on a diet relatively high in fat and energy. They were housed
individually in shoebox cages at 22 C in a 12/12-hour light dark cycle. Rats were
maintained ad-libitum on a moderately high fat diet (32% kcal from fat; Research Diets
D1226B) for approximately 6 weeks prior to drug treatment and throughout the experiment
with the exception of pair-fed controls (PF). PF rats were restricted to the intake of either
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Baron, Al ain <120> nmethods for Treating obesity and obesity Rel ated

D seases and Disorders <130> 0109-PCT-0 <140> PCT/ us2005/039686 <141>
2005- 11- O%0 26d6582608Ss 60/ 624, 357 <151> 2004-11-01 <160rctAk260k08%sPat ent | n
version 3.3 <210> 1 C <211> 37 <212> PRT <213> Hono sapiens <400> 1 Lys
Cys Asn Thr Ala Thr Cys Ala Thr A n Arg LeU Ala Asn Phe LeU 1 5 10 15 Val
H's ser ser Asn Asn Phe Gy Ala Ile Leu Ser Ser Thr Asn Val 20 25 30 GlyC
Ser Asn Thg i 2 ThH s 1l ka3 ) of.vegi cus
23005 2 Lys o8 Aam et PRI SR Lot p T on®h T SRl Rl Tn T
5 10 15 VAPdAFgelsef S&e. Asn Asn Leu Gy Pro Val Leu Pro Pro Thr Asn Val 20
25 30 dy _ser_Asn Thr Tyr 35 <210> 3 <211> 37 <212> PRT <213> Artificial
sequence 1[W230> Thgpumabyrrrhdvided épiréatioens gresps ermter-balanced for body

weight and were implanted with subcutaneous osmotic mini-pumps (Durect Corp.,

Cupertino, CA). Each rat was implanted with two mini-pumps containing drug or the
appropriate vehicle. Rat amylin (AC0128; Lot#28) was dissolved in 50% DMSO in sterile
water and murine leptin (Peprotech, catalog#450-31) was dissolved in sterile water. The
pumps were designed to deliver vehicle, amylin at 100 pg/kg/day or murine leptin at 500
ng/kg/day for a 14 day period.

[00238]  Each group was implanted with subcutaneous osmotic mini-pumps (DURECT
Corp., Cupertino, CA) designed to deliver vehicle, leptin (500 ng/kg/day), amylin (100
pg/kg/day) or leptin (500 pg/kg/day) + amylin (100 pg/kg/day) for a 14 day period. Body
weight and food intake were recorded daily. Body composition was measured prior to and
after drug treatment using NMR (Echo Medical Systems, Houston, TX). For body
composition measurements, rats were briefly placed (~1 min) in a well-ventilated plexiglass
tube that was then inserted into a specialized rodent NMR machine. Rats were scanned
prior to pump implantation and on the final day of the experiment. This enabled the
calculation of changes in actual grams of fat and dry lean tissue (e.g., grams of body fat
after treatment —grams of body fat at baseline = change in grams of body fat) and changes in
% body composition for fat and dry lean tissue (e.g., % body fat after treatment -% body fat
at baseline = change in % body fat).

[00239]  The graph in Figure 6A depicts vehicle-corrected changes in percent body
weight of the treatment groups over the two weeks of treatment. In this experiment, leptin
administration resulted in an overall 2% decrease in body weight and amylin administration
resulted in an overall 6% decease in body weight. Notably, the percent decrease in body
weight in response to administration of a combination of amylin and leptin was about 12%,
an effect greater than the combined effect from the individual agents administered alone.
Accordingly, amylin and leptin acted synergistically to reduce body weight. Figures 6B and
6C depict changes in body fat and changes in body protein, respectively, produced after the
two weeks of treatment. Again, the reduction in body fat as a result of the combination of
agents is more than the combined reduction in body fat as a result of the individual agents.

These changes in body fat were not accompanied decreases in body protein but rather bya
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<220> <221> M SC_FEATURE <223> residues 2 and 7 are independently sel ected
am no acid residues having side chains which are chenically bonded to each
ot her to wbanewmpeont ranol ecul ar |inkage <220> <221> MpBEUSEAFIORES:223>
c-term may be am no, al kylam no, dial kylam no, cycloal kyl am no, aryl am no,
aral kyl am no, al kyl oxy, aryloxy, or aral kyl oxy <220> <221> M SC_FEATURE
<222> (1)..(1) <223> LyS, Al a, Ser, or hydrogen <220> C <221> M SC_FEATURE

222> (2). of; i ' ' FEATURE ~ <222>
7)oy, <SS ARG, AR A 58 e TR O 5.

(13) .. (13) ageap2gwelhpsha weght redycinpraffectc220> <221> M SC_ FEATURE <222>
(17)..(17) <223> Val, Feu or Ile <220> <221> M SC FEATURE <222>

(18) . . (18) [0024033>Apiykin isrknawg to kp2@n arR@dis ekEGOnEEATIIRE. Ix@@@to ¢4M)ine ( 19)

<223> Ser @ ol of zﬁgﬁgﬁk I%Bx%ilﬁa e (%%&E(F&B%%%orectic effect of amylin, a pair-feeding
experiment was performed. DIO rats and drug treatment groups were established as
described above. DIO rats in the vehicle, amylin, and amylin + leptin treatment groups had
ad libitum access to food, while intake in the pair-fed leptin treatment was restricted to the
amount consumed by the amylin-treated group. Body weight was recorded daily for the two
weeks of treatment. As shown in Figure 7, the amylin treatment group and the pair-fed,
leptin treatment group both had approximately a 6% decrease in body weight relative to
vehicle control. This result is consistent with the previous result of leptin having little or no
effect on body weight in the DIO animals. The combination of amylin + leptin results in a
decrease of about 12 % in body weight relative to vehicle control. Accordingly, the pair-fed
experiment demonstrates that the combination of amylin + leptin reduces body weight over

and above that conferred by caloric restriction.

EXAMPLE 3

[00241]  As discussed herein, serum leptin levels in the majority of humans with obesity
are high, and a state of leptin resistance is thought to exist in these individuals. Plasma
leptin levels and leptin resistance were examined in normal Harlan Sprague-Dawley (HSD)

and in DIO prone rats.

[00242]  DIO prone and normal HSD rats were divided into three treatment groups. Two
groups were implanted with subcutaneous osmotic mini-pumps (DURECT Corp.,
Cupertino, CA) designed to deliver vehicle or amylin (100 pg/kg/day) and the third group
was pair-fed to the amount consumed by the amylin-treated group for a 14 day period.
Serum leptin levels were determined by immunoassays using a commercial kit (Linco
Research, Inc., St. Charles, MO). As shown in Figure 8, the serum leptin level in the DIO
prone animals is approximately three-times higher than that in the normal HSD animals.
Thus, DIO prone rats are hyper-leptinemic. Both amylin treatment and caloric restriction to
the amount of food eaten by the amylin-treated animals significantly reduced plasma leptin

levels in both the DIO prone and the normal animals.

[00243]  Normal, lean HSD rats were divided into two treatment groups. Each group was
implanted with subcutaneous osmotic mini-pumps (DURECT Corp., Cupertino, CA)
designed to deliver either vehicle or leptin (500 pg/kg/day) for a 14 day period and body
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<222> (20)..(20) <223> Ser, Thr, dn, or Asn <220> <221> M SC_FEATURE
<222> (21)..(21) <223> Asn, An, or Hs <220> <221> M SC_FEATURE <222>
(23)..(23V020662220sPhe, Leu, or Tyr <220> <221> M SC_Fe&TWREN05/023236
(25)..(25) <223> Ala or Pro <220> <221> M SC FEATURE <222> (26)..(26)
<223> Ile, Val, Ala, or Leu <220> <221> M SC FEATURE <222> (28)..(28)
<223> Ser, Pro, Leu, Ile, or Thr <220> <221> M SC_ FEATURE <222>

T 22>
(29 (29) et Sebmedy i iom 32805l SREINGEEAIME 6277,

Thr G n Ar gngﬂéﬁ WAk D@mrmeammis ellcﬁedmlgxﬁﬁcan@mdmaaamahre&m@(aeboagn )i Sa 2; y
>
Xaa xaa Lel%ve’fﬁﬁ‘nf&%nﬂﬁSﬂpﬁs \'ﬁ'Je ]31% prone ammags Xescr?bed herem appe;)éesm:tga?lt to the

weight reducing effect of leptin.

EXAMPLE 4

[00244]  To demonstrate effects of the combination of amylin and a
serotonergic/noradrenergic reuptake inhibitor on changes in body weight and body
composition, DIO male rats were fattened and divided into four treatment groups, as
described in Example 2. Rat amylin was dissolved in 50% DMSO in sterile water and
sibutramine was dissolved in sterile water. Each group was implanted with subcutaneous
osmotic mini-pumps designed to deliver vehicle, sibutramine (3 mg/kg/day) or amylin (100
ng/kg/day) for a 14 day period. Body weight and food intake were recorded daily. Body
composition was measured prior to and after drug treatment using NMR (Echo Medical
Systems, Houston, TX). For body composition measurements, rats were briefly placed (~1
min) in a well-ventilated plexiglass tube that was then inserted into a specialized rodent
NMR machine. Rats were scanned prior to pump implantation and on the final day of the
experiment. This enabled the calculation of changes in actual grams of fat and dry lean
tissue (e.g., grams of body fat after treatment —grams of body fat at baseline = change in
grams of body fat) and changes in % body composition for fat and dry lean tissue (e.g., %
body fat after treatment -% body fat at baseline = change in % body fat).

[00245]  The graph in Figure 10A depicts vehicle-corrected changes in percent body
weight of the treatment groups over the two weeks of treatment. Sibutramine
administration alone and amylin administration alone resulted in about a 6% decease in
body weight. The percent decrease in body weight in response to administration of a
combination of amylin and sibutramine was about 12%. Figures 10B and 10C depict
changes in body fat and changes in body protein, respectively, produced after the two weeks
of treatment. Fat mass loss was evident with the treatment of either amylin alone or
sibutramine alone, and a synergistic effect was obtained when both amylin and sibutramine
were administered in combination (Fig. 10B). Administration of amylin alone resulted in an
increase in lean (protein) mass. Lean (protein) mass was relatively unchanged when
sibutramine was administered alone or in combination with amylin (Fig. 10C). These
results support a metabolic effect of the combination of agents as well as a weight reducing

effect.
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<211> 36 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
peptide construct <400> 4 Cys Asn Thr Ala Thr Cys Ala Thr A n Arg Leu Al a
Asn Phe Lwo 2@l0s2¢bs5 10 15 His Ser Ser Asn Asn Phe QG vy pAlrassbdos/obess Ser Ser
Thr Asn Val dy 20 25 30 Ser Asn Thr Tyr 35 <210> 5 3 <211> 37 <212> PRT
<213> Artificial sequence <220> <223> Synthetic peptide construct <400> 5
I\_/yis &/s Asn Thr Ala Thr Cys Ala Thr A n Arg Leu Ala Asn Phe Leu 1 5 10 15
a is S . I : I 25 30
Gy ser AR iR B S doly el iolBlbyh RS on  HphERGRL VR
sequence al@p@stedidp gfecBymt dhenges iy inezht onidtody eempositPO> Phentgrgimgyis Asn Thr

psn Ao preReatle (adeRfibigh e iheif dheygront b Reghbi Do ¢!

Tyr 35 DIO male rats were fattened and divided into four treatment groups, as described above.

Each group was implanted with subcutaneous osmotic mini-pumps and/or inserted with an
oral gavage, designed to deliver vehicle, phentermine (10 mg/kg/day), amylin (100
pg/kg/day) or phentermine (10 mg/kg/day) + amylin (100 pg/kg/day) for a 14 day period.
The mini-pump contained either vehicle (50% DMSO in water) or amylin while the oral
gavage administered either sterile water or phentermine. Body weight was recorded daily

and body composition was measured prior to and after drug treatment using NMR.

[00247] The graph in Figure 11A depicts vehicle-corrected changes in percent body
weight of the treatment groups over the two weeks of treatment. Phentermine
administration alone resulted in about a 5 % decrease in body weight and amylin
administration alone resulted in about a 7 % decease in body weight. The percent decrease
in body weight in response to administration of a combination of amylin and phentermine
was about 12%. Figures 11B and 11C depict changes in body fat and changes in body
protein, respectively, produced after the two weeks of treatment. A modest amount of fat
mass loss was evident with the treatment of phentermine alone and a greater amount of fat
mass loss was evident with the treatment of amylin alone. When amylin and phentermine
were administered in combination, a synergistic effect was obtained (Fig. 11B). Lean
(protein) mass was unchanged or tended to be lost when phentermine was administered
alone. Administration of amylin alone preserved lean (protein) mass and the combination
of amylin and phentermine tended to have the greatest increase in lean (protein) mass, even
while the animals underwent about 12% loss in body weight (Fig. 11C). These results

support a metabolic effect of the combination of agents as well as a weight reducing effect.

EXAMPLE 5

[00248] To demonstrate effects of the combination of amylin and a CB-1 antagonist on
changes in body weight and body composition, in-bred DIO (Levin) rats were obtained
from Charles Rivers Labs. These rats were developed by Barry Levin from a line of
Crl:CD®(SD)BR rats that are prone to become obese on a diet relatively high in fat and
energy. They were housed individually in shoebox cages at 22 C in a 12/12-hour light dark
cycle. Rats were maintained ad-libitum on a moderately high fat diet (32% kcal from fat;
Research Diets D1226B) for approximately 6 weeks prior to drug treatment and throughout
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<210> 7 <211> 37 <212> PRT C <213> Artificial sequence <220> <223>
Synthetic peptide construct <400> 7 Lys Cys Asn Thr Ala Thr Cys Ala Thr

A n Arg Leo2MensAe8 Phe Leu 1 5 10 15 Val Arg ser ser pAsusAesoBies Ay Pro
Ile Leu Pro Ser Thr Asn Val 20 25 30 dy ser Asn Thr Tyr 35 4 <210> 8
<211> 36 <212> PRT <213> Artificial Sequence <220> <223> synthetic
peptide construct <400> 8 Cys Asn Thr Ala Thr Cys Ala Thr A n Arg Leu Ala

Asn Phe Leg . 5 | 5 - r | Pro Ser
Th Asn var® é@dfnﬂ%mggqg’ﬁgo qsr"ég ﬁ‘%‘ﬁﬁ%ﬁgf@@%&&%ﬁ@ag@{%ﬁ% %(L?(E b -
<213> Artidfi5oDal ResquanbabituatpdOerat22me Syrit weskiptioplopteptent dhgronghent  <400> 9

Var H s sorespihiedde e G st v 1 opfm @ brile siffter5 35750

Ay Ser AsAmyhi (d3gblved in 50% DMSO sterile water) or vehicle was administered by mini-pump

(100 pg/kg/day). Rimonabant was always delivered just prior to lights out. Food intake
and body weight were measured at 1 and 2 weeks post-treatment. Body composition was
measured prior to and after drug treatment using NMR (Echo Medical Systems, Houston,
TX). For body composition measurements, rats were briefly placed (~1 min) in a well-
ventilated plexiglass tube that was then inserted into a specialized rodent NMR machine.
Rats were scanned prior to pump implantation and on the final day of the experiment. This
enabled the calculation of changes in actual grams of fat and dry lean tissue (e.g., grams of
body fat after treatment —grams of body fat at baseline = change in grams of body fat) and
changes in % body composition for fat and dry lean tissue (e.g., % body fat after treatment -
% body fat at baseline = change in % body fat).

[00249]  The graph in Figure 12A depicts vehicle-corrected changes in percent body
weight of the treatment groups over the two weeks of treatment. Rimonabant
administration alone resulted in about a 4 % decrease in body weight and amylin
administration alone resulted in about a 6% decease in body weight. The percent decrease
in body weight in response to administration of a combination of amylin and rimonabant
was about 11%. Figures 12B and 12C depict changes in body fat and changes in body
protein, respectively, produced after the two weeks of treatment. Fat mass loss was evident
with the treatment of either amylin alone or rimonabant alone, and a synergistic effect was
obtained when both amylin and rimonabant were administered in combination (Fig. 12B).
Administration of amylin alone, rimonabant alone, and amylin + rimonabant in combination
resulted in a relatively equivalent increase in lean (protein) mass (Fig. 12C). These results

support a metabolic effect of the combination of agents as well as a weight reducing effect.

[00250] In another assay, the CB-1 antagonist rimonanbant (AC163720) was
administered in combination with amylin. DIO prone rats were maintained ad-libitum on a
moderately high fat diet (32% kcal from fat; Research Diets D1226B) for 6 weeks prior to
drug treatment. At the end of the fattening period they typically have a mean body weight
of 500 g. Rats were then divided into treatment groups and implanted with one
subcutaneous mini-pump (Durect Corp) and inserted with an oral gavage. The mini-pump

contained either vehicle (50% DMSO in water) or amylin (100 pg/kg/day) while the oral
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35 <210> 10 C<211> 37 <212> PRT <213> Artificial sequence <220> <223>
synthetic peptide construct <400> 10 Lys Cys Asn Thr Ala Thr Cys Ala Thr

A n Arg Leo2MensAe8 Phe Leu 1 5 10 15 Val His Ser ser pAsusée@sobies dy Pro
Ile Leu Pro Pro Thr Asn val 20 25 30 Ay Ser Asn Thr Tyr 5 35 <210> 11
<211> 37 <212> PRT <213> Artificial sequence <220> <223> synthetic
peptide construct <400> 11 Lys cys Asn Thr Ala Thr Cys Ala Thr A n Arg Leu

Ala Asn Ph av%g%dfﬁn%gegoeaﬁ%Sgéﬁ%e@st%s&%&%é@'z)f £5:8s &ﬁﬁn&asa@xc?éﬁzé)l @.1Leu Pro

Pro Thr As sn Thr Tyr 35 <210> 12 <211>°36 <212>
PRT <213> MB811.0,i30,aD.0gegfkgdaye. Clzoin koflp rsighy pfidi dtvaskpie gepicled tidfigtre uct

2490 12 R uS0eIRnl Sl QBT MDA S N R 7, 3

25 30 detail.
EXAMPLE 6
[00251] To demonstrate effects of the combination of amylin and an exendin analog,
1] eu-exendin-4: His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu Glu
Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser Ser Gly Ala Pro Pro Pro Ser
(SEQID NO:190), on changes in body weight and body composition, DIO male rats were
fattened and divided into four treatment groups, as described above. Prior to drug
administration rats had typically attained a mean body weight of 500 g Exendin-4 analog
was administered by minipump at a range of doses (0.3,1, 3, 10, 30 pg/kg/day). Amylin
(dissolved in 50% DMSO in water) or vehicle was administered by mini-pump (100
ng/kg/day). Body weight and food intake was recorded daily. Body composition was
measured prior to and after drug treatment using NMR (Echo Medical Systems, Houston,
TX). For body composition measurements, rats were briefly placed (~1 min) in a well-
ventilated plexiglass tube that was then inserted into a specialized rodent NMR machine.
Rats were scanned prior to pump implantation and on the final day of the experiment. This
enabled the calculation of changes in actual grams of fat and dry lean tissue (e.g., grams of
body fat after treatment —grams of body fat at baseline = change in grams of body fat) and
changes in % body composition for fat and dry lean tissue (e.g., % body fat after treatment -
% body fat at baseline = change in % body fat).

[00252] The graph in Figure 15A depicts vehicle-corrected changes in percent body
weight of the treatment groups over the two weeks of treatment. Exendin-4 analog
administration alone and amylin administration alone each resulted in about a 6% decrease
in body weight. The percent decrease in body weight in response to administration of a
combination of amylin and Exendin-4 analog was about 12%. Figures 15B and 15C depict
changes in body fat and changes in body protein, respectively, produced after the two weeks
of treatment. Fat mass loss was evident with the treatment of Exendin-4 analog alone.
Administration of amylin alone and amylin + Exendin-4 analog in combination resulted in a
relatively equivalent decrease in fat mass (Fig. 15B). Administration of amylin alone,

Exendin-4 analog alone, and amylin + AC3174 in combination resulted in a relatively
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Ser Asn Thr Tyr 35 Cl<210> 13 <213> 36 <212> PRT <213> Artificial
sequence <220> <223> Synthetic peptide construct <400> 13 Cys Asn Thr Al a
Thr Cys AWe 20éwostd08 Arg Leu Ala Asn Phe Leu Val 1 5 10p¢3/ushkios/osess ser Asn
Asn Phe Ay Pro Ile Leu Pro Pro Ser Asn Val Ay 20 25 30 6 Ser Asn Thr Tyr
35 <210> 14 <211> 37 <212> PRT <213> Artificial sequence <220> <223>
synt hetic pepti de construct <400> 14 Lys Cys Asn Thr Ala Thr Cys Ala Thr

\C}'aln Arg LeH Cre 08 Ile%i'l' (%éteg’gg‘%ﬁsl(%&% ?//?dgeﬂlhéseﬁeg 1S g%ﬁﬁ% SsioRhe Gy Pro

Leu Pro n Va r Asn <210> 15
<211> 37 e@@bfmon@neﬂﬁ@n,ﬁtfageﬁltscasmellseqweisb‘eredu@m)effec1223> synt hetic
peptide construct <400> 15 Lys Cys Asn Thr Ala Thr Cys Ala Thr A n Arg Leu
Ala Asn PhEXAMPLE75 10 15 Val H's Ser Ser Asn Asn Leu Gy Pro Val Leu Pro

Pro Thr As bey%] To demonstrate effects of the combination of amylin and PYY agonists on
changes in body weight and body composition, DIO male rats were fattened and divided
into four treatment groups, as described above. Each group was implanted with
subcutaneous osmotic mini-pumps. designed to deliver vehicle, PYY(3-36) (1000
pg/kg/day), amylin (100 pg/kg/day) or PYY(3-36) (1000 pg/kg/day) + amylin (100
ng/kg/day) for a 14 day period. PYY(3-36) was administered by mini-pump at a range of
doses (100, 200, 400, 800, 1000 pg/kg/day). Amylin 100 pg/kg/day (dissolved in 50%
DMSO sterile water), PYY(3-36) (dissolved in 50% DMSO sterile water) or vehicle was
administered by mini-pump. Food intake and body weight was recorded daily. Body
composition was measured prior to and after drug treatment using NMR (Echo Medical
Systems, Houston, TX). For body composition measurements, rats were briefly placed (~1
min) in a well-ventilated plexiglass tube that was then inserted into a specialized rodent
NMR machine. Rats were scanned prior to pump implantation and on the final day of the
experiment. This enabled the calculation of changes in actual grams of fat and dry lean
tissue (e.g., grams of body fat after treatment —grams of body fat at baseline = change in
grams of body fat) and changes in % body composition for fat and dry lean tissue (e.g., %
body fat after treatment -% body fat at baseline = change in % body fat).

[00254] The graph in Figure 16A depicts vehicle-corrected changes in percent body
weight of the treatment groups over the two weeks of treatment. PYY(3-36) administration
alone resulted in about a 9% decrease in body weight and amylin administration alone
resulted in about a 7% decrease in body weight. The percent decrease in body weight in
response to administration of a combination of amylin and PYY(3-36) was about 15%.
Figures 16B and 16C depict changes in body fat and changes in body protein, respectively,
produced after the two weeks of treatment. Increasing amount of fat mass loss was evident
with the treatment of PY'Y(3-36) alone, amylin alone, and amylin + PYY(3-36) in
combination (Fig. 16B). Administration of amylin alone and amylin + PYY(3-36) in
combination resulted in an increase in lean (protein) mass (Fig. 16C). These results support

a metabolic effect of the combination of agents as well as a weight reducing effect.

[00255] While the foregoing description discloses the present invention, with examples

provided for the purpose of illustration, it will be understood that the practice of the present
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20 25 30 Gy Ser Asn Thr Tyr C 35 <210> 16 <211> 37 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic peptide construct <400> 16 Lys
Cys Asn TWO 2MesTdes Cys Ala Thr @ n Arg Leu Al a Asn Phertelds2dsmh3dds 15 val
H s ser ser Asn Asn Leu Gy Pro Val Leu Pro ser Thr Asn val 7 20 25 30 dy
Ser Asn Thr Tyr 35 <210> 17 <211> 36 <212> PRT <213> Artificial Sequence
<220> <223> synt hetic peptide construct <400> 17 Cys Asn Thr Ala Thr Cys
Al a Thr | n Asn Leu
Ay Pro Va'FL E‘r?":)g e%‘e%ﬁm?"fﬁsﬂeﬁ“%‘}gﬁ%@li"ni’g)a dgp%n;%sf g?‘ dficatidns ?@5‘?}%@ 35 <210>
18 <211> 3\71th1n211ea:uomtlm21a3med\h1vbﬂtiomi herSotpy dersaptions 20d-exapPBs shauhd tdt i ¢

Kle gt :Agﬁ (F:’ﬁ St rgu%rlc t1e§ a<ﬁ%8§1§%hse sléxge 0941?6: 1nvent10n,rw]ﬂhals H&Ene%& bya‘lt}% a}EPJnd% n Arg Leu

claims.
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Val Arg Ser ser Asn Asn Leu Ay Pro Val Leu Pro ser Thr Asn Val 20 25 30
Ay Ser Asn Thr Tyr 35 <210> 19 <211> 37 <212> PRT <213> Artificial
sequence <220> <223> synthetic peptide construct <400> 19 Lys Cys Asn Thr
Ala Thr Cys Ala Thr An Arg Leu Ala Asn Phe Leu 1 5 10 15 8 Val Arg Ser
Ser Asn Asn Leu Ay Pro Ile Leu Pro Pro Thr Asn Val 20 25 30 dy Ser Asn
Thr Tyr 35 <210> 20 <211> 37 <212> PRT <213> Artificial Sequence <220>
<223> synthetic peptide construct <400> 20 Lys cys Asn Thr Ala Thr cys Al a
Thr G n Arg Leu Ala Asn Phe Leu 1 S 10 15 Val Arg ser ser Asn Asn Leu Gy
Pro Ile Leu Pro Ser Thr Asn Val 20 2§13®IM§5|y Ser Asn Thr Tyr 35 <210> 21
<211> 37 <212> PRT <213> Artificial sequence <220> <223> Synthetic peptide
construct <4@Qx i2dlal& ©ys Asn Thr Ala Thr Cys Ala Thr A n Arg Leu Ala Asn
Phe Leu

1. Use of at least one of a leptin, a leptin derivative or a leptin agonist and at least one of
an amylin, an amylin agonist or an amylin analog in the manufacture of a medicament for

reducing body weight in a subject, for treating obesity or reducing nutrient availability.
2. The use according to Claim 1, wherein a leptin is used.
3. The use according to Claim I, wherein a leptin derivative is used.
4. The use according to Claim 1, wherein a leptin agonist is used.
5. The use according to Claim 1, wherein an amylin is used.
6. The use according to Claim 1, wherein an amylin agonist is used.
7. The use according to Claim 1, wherein an amylin analog is used.
8. The use according to Claim 7, wherein the amylin analog is pramlintide.
9. The use according to Claim 8, wherein a leptin is used.
10. The use according to Claim 9, wherein the leptin is methiony! recombinant leptin.
I1. The use according to Claim 1 for treating obesity.

12. The use according to Claim 1 for reducing nutrient availability.
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1 S1015 Cille. Hs Sé‘r- ser Asn Asn Leu Gy Pro Ile Leu Pro Pro Thr
Asn Val 20 25 30 Ay Ser Asn Thr Tyr 35 <210> 22 <211> 37 <212>
PRT <213> Artificial seqﬁ@’#@BCE $350N6<223> synthetic peptide

con ct 0 b%& ?ﬁ Thr Ala Thr Cys Ala Thr G n Arg Leu
Alas%gér’l£ @{Tgyﬁﬁi {o°'rs ‘e His ser Ser Asn Asn the Ay Pro lle

Leu Pro PAmde‘HsonAs:lhrvsadenZO 25 30 Gy Ser Asn Thr Tyr 35 <210> 23
<211> 36 Bamom>APRT <213> Artificial Sequence <220> <223> synthetic

ot <A BRI o, TieeHnd et 3R M A e d Bl ity v o

Ile Leu Pro Pro Thr Asn val Ay 20 25 30 5er Asn Thr Tyr 35 <210>
24 <2A30> 9Y09-RRTX> PRT <213> Artificial sequence <220> <223>

SYMASH] © RERKLYS: AQBge Uot <400~ 24

<141> 2005-11-01

<150> Uus 60/624,357
<151> 2004-11-01

<160> 191
<170> pPatentIn version 3.3
<210> 1
‘C <211> 37
we <212> PRT
<213> Homo sapiens
<400> 1

Lys Cys Asn Thr Ala ThrICys Ala Thr GIn Arg Leu Ala Asn Phe Leu

1 5 10 15

val His Sser Ser Asn Asn Phe Gly Ala Ile Leu Ser Ser Thr Asn val
20 25 30

Gly Ser ggn Thr Tyr

<210> 2

<211> 37

<212> PRT

<213> Rattus norvegicus

‘:: <400> 2

Lys Cys Asn Thr Ala Thr Cys Ala Thr GIn Arg Leu Ala Asn Phe Ley

1 5 10 15

val Arg Ser Ser Asn Asn Leu Gly Pro val Leu Pro Pro Thr Asn val
20 25 30

Gly Ser g;n Thr Tyr

<210> 3

<211> 37

<212> PRT

<213> Artificial Sequence



Lys Cys Asn Thr Ala Thri CGys Ala Thr A n Arg LeU Al:a Asn Phe LeU 1 5
10 15 Clle Arg 5er ser"Asn Asn Leu Gy Ala Ile Leu 5er ser Thr Asn
val 20 25 30 dy 5er Asn Thr Tyr 35 <210> 25 <211> 37 <212> PRT
<213> Artificial sequence <220> <223> Synthetic peptide construct
<4082P5 10 Lys, cys Asn Thr Ala Thr cys Ala Thr A n Arg Leu Al a Asn
Phe<g&ir Synghebicipeptide ogngtewqt Ser Asn Asn Leu Gy Ala Val Leu Ser
Pro Thr Asn val 20 25 30 dvy Ser Asn Thr Tyr 35 <210> 26 <211> 37
<2127@RT <213> Artificial sequence <220> <223> synthetic peptide
consRIsctMISCABENTURE C Lys cys Asn Thr Ala Thr cys Ala Thr G n Arg Leu
Al a<p&ir idaes  21amd 70ane; inde¢pendent lyecselgsredaanims acidewesiduePr o val
Leu Pro g%’f‘ﬂéﬂgnc P%?“E? § g'@"‘s’/c@ély bondedio $3¢h gtiser £010> 27,
<211> 37 ¥ 3L BRI

<220>

<221> MISC_FEATURE
<223> c-term may be amino, alkylamino, dia1k¥1am1no, cycloalkylamino,
arylamino, aralkylamino, alkyloxy, aryloxy, or aralkyloxy

1TRET al sequence <220>

<220>

<221> MISC_FEATURE

<222> ..V

<223> Lys, Ala, Ser, or hydrogen

<220>
<221> MISC_FEATURE
C <22 @, @
" <223> variable amino acid

<220>

<221> MISC_FEATURE

<222> (D..(D)

<223> variable amino acid

<220>

<221> MISC_FEATURE
<222> (13)..(13)

<223> Ala, Ser, or Thr

<220>

<221> MISC_FEATURE
<222> (7)..((7)
<223> val, Leu or Ile

<220>

<221> MISC_FEATURE
<222> (18)..(18)
<223> His or Arg

C <220>

<221> MISC_FEATURE
<222> (19)..09
<223> Ser or Thr

<220>

<221> MISC_FEATURE

<222> (20)..20)

<223> ser, Thr, GIn, or Asn

<220>

<221> MISC_FEATURE
<222> (21)..(21)
<223> Asn, GlIn, or His

<220>
<221> MISC_FEATURE
<222> (23)..(23)



<223> synthetic pepti def{construct <400> 27 C Lys. ¢ys Asn Thr Al a Thr
cys Ala Thr @n Arg Leu Thr Asn Phe Leu 1 5 10 15 "Val Hs Ser Ser
H's Asn Leu Gy Ala Ala Leu Leu Pro-Thr Asp Val 20 25 30 dy Ser Asn
Thr <py8> 3Phe<32Q7 a#8Tyw211> 37 <212> PRT <213> Artificial Sequence
<220> <223> synt hetic peptide construct 11 <400> 28 Lys cys Asn Thr
Ala Thr G n Arg Leu Thr Asn Phe Leu 1 5 10 15 Val Hs
Ser Eﬁ% %gﬁAggﬁ'G y Ala Ala Leu Ser Pro Thr Asp Val 20 25 30 dy
Ser §>Thﬂa <210> 29 <211> 36 <212> PRT <213> Artificial
sequence <220> <223> synthetic peptide construct C <400> 29 Cys Asn
Thr 42|2§>Thr s Ala Thr @ n Arg Leu Thr Asn Phe Leu Val 1 5 10 15

HIS LeuGIyAIaAIaLeu Pro ser Thr Asp val @Ay 20 25
orfg&0> 30 <211> 37 <212> PRT <213> Artificial
Sequence
<220>

<221> MISC_FEATURE

<222> (28)..(28)

<223> ser, Pro, Leu, Ile, or Thr
<220>

<221> MISC_FEATURE

<222> (29)..(029)
<223> Ser, Pro, or Thr

<220>
 <221> wmrsc_reaTure
" o«222> (31)..(31)
<223> Asn, Asp, or GIn

<400> 3

Xaa Xaa Asn Thr Ala Thr xaa Ala Thr Gln Arg Leu Xaa Asn Phe Leu
1 5 10

Xaa Xaa Xaa éga Xaa Asn xaa Gly ;ga Xaa Leu Xaa Xaa Thr xaa val
Gly Ser ggn Thr Tyr

<210> 4

<211> 36

<212>  PRT

<213> Artificial Sequence

<223> Synthetic peptide construct

<400> 4

Cys Asn Thr Ala Thr Cys Ala Thr GIn Arg Leu Ala Asn Phe Leu val
1 5 10 15

His Ser Ser ggn Asn Phe Gly Ala %}e Leu Ser Ser Thr égn val Gly

ser Asn Thr Tyr
35

<210> 5



<220> <223> synthetic peptide construct C <400> 30 Lys cys Asn Thr
Ala Thr Cgs Ala Thr A n Arg Leu Thr Asn Phe Leu 1 5 10 15 Val Arg
Ser: Hﬁ%TAsn Leu Ay Ala Ala Leu ser Pro Thr Asp Val 20 2S 30 Qdy
Ser Thl BV > 31 <211> 37 <212> PRT <213> Artificia
seqﬁence 1 t@%55§559§§%gesynthetic pepti de construct <400> 31 Lys
Cys <22t Thr Ala Thr Cys Ala Thr A n Arg Leu Thr Asn Phe Leu 1 5 10
15 <%a3> AbgntderiSgeptide penstrect Gy Ala Ile Leu Pro Pro Thr Asp Val
20 %?' 0 . Ay ser Asn Thr Tyr 35 <210> 32 <211> 37 <212> PRT <213>
Arti |aP sequence <220> <223> Synthetic peptide construct <400>
32 ILys ¥SAANS fhd NlaATe EPE APaSTHN a1d' Wiégcﬂe'ﬂ AT Ak WphEhfevAsn Phe Leu 1
5 1@ 15 Val Arg SSer Ser Hi s Asn leu y Pro Ala U8u Pro Pro Thr Asp
Val 20 25 30 Gy ser Asn Thr Tyr 35 <210> 33 <211> 32 <212> PRT

val His Ser Ser Asn Asn Phe Gly Ala Ile Leu Pro Ser Thr Asn val
20 25 0
Gly ser ggn Thr Tyr

<210> 6
<211> 37
(‘ <212> PRT ,
«  <213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> ©

&ys Cys Asn Thr éla Thr cys Ala Thr gén Arg Leu Ala Asn ;?e Leu

val His Ser Ser Asn Asn Phe Gly ggo Ile Leu Pro Pro Thr Asn val
20

Gly ser égn Thr Tyr

<210> 7
<211> 37
<212> PRT
C <213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 7
Lys Cys Asn Thr é]a Thr Cys Ala Thr ?An Arg Leu Ala Asn Pge Leu
1 ‘ . 1

val Arg Ser ggr Asn Asn Phe Gly ggo Ile Leu Pro Ser ;gr Asn val

Gly Ser ggn Thr Tyr



<213> oncor hynchus sp. :<400> 33 Cys Ser Asn Leu Ser Thr Cys val Leu
Gy Lys Leu ser An GQu Leu 15 10 15 His Lys Leu @dn Thr Tyr Pro
Arg Thr Asn Thr Ay Ser Ay Thr Pro 20 25 30 <210> 34 <211> 32
<212> PRT <213> Hono sapiens <400> 34 Cys Gy Asn Leu Ser Thr Cys
Met <2 By Thr Tyr Thr G n Asp Phe 1 5 10 15 13 Asn Lys Phe H s

P

o

Thr i On Thr Alalle Ay val Ay Ala Pro 20 25 30 <210> 35
<21133 423 PRT seddence Artificial sequence <220> <223> synthetic
pepti de construct <220> <221> M SC FEATURE <222> (1)..(1) <223> Any
am rm32@ei d, see specifjcation for detailed description of

substPPut SyMdheRhe PeRBU REMTEUD20> <221> M SC. FEATURE <222>

(2) .«apg) § <223> Any anmino acid, see specification for detailed
description of substitutions and enbodi nents <220> <221>

M SCyEEXSHURRr A322hy (3 Al{ Ihr<@d3ardnygu aatianssrachel Lesealspeci fi cati on
for Idetail ed desc¥iption of subsfPtutions and entdédi nents <220>
<221> M SC_FEATURE

His Arg Ser Asn Asn Phe Gly Pro Ile Leu Pro Ser Thr Asn val Gly
20 25 30

Ser Asn Thr Tyr
35

C‘ <210> 9
«r  <211> 37
<212> PRT
<213> Artificial sequence

<220> . .
<223> Synthetic peptide construct

<400> 9
Lys Cys Asn Thr Ala Thr Cys Ala Thr GIn Arg Leu Ala Asn Phe Leu
1 5 10 15

val His Ser Ser Asn Asn pPhe Gly ;ro val Leu Pro Pro ;gr Asn Vval
20 5

Gly Ser égn Thr Tyr

<210> 10
C' <211> 37
‘<212> PRT
<213> Artificial Sequence

<220> . .
<223> sSynthetic peptide construct

<400> 10

kys Cys Asn Thr §1a Thr Cys Ala Thr ggn Arg Leu Ala Asn Phe Leu

val His Ser SSr Asn Asn Phe Gly Pgo Ile Leu Pro Pro Tgr Asn val
2 . 2

Gly Ser Asn Thr Tyr



<222> (4)..(4) <223> Any am no acid, see specification for detailed
descriptiaon of substitutions and enbodi nents <220> <221>

M SC_FEATGﬁE <222> (5)..(5) <223> Any am no acid, see specification
for detailed description of substitutions and enbodi nments <220> C
<223ixM SG FEATURE <222> (6)..(6) <223> Any am no acid, see
speeifl>call on for detailed description of substitutions and
enbgiﬁﬁnuﬂﬂi.<4ao> 35 Xaa xaa Xaa Xaa Xaa Xaa 1 5 <210> 36 <211> 6
<21343pRAMIITHIAA, $69ULRTS, | sequence <220> <223> synthetic peptide
conggiguct 14 <400> 36 Cys Asn Thr Ala Thr Cys 1 5 <210> 37 <211> 6
<212223PRTsyr2A&2i cApéptfidei @nsbagitence <220> <223> Synt hetic peptide
construct <400> 37 Cys Ala Thr Ala Thr Cys 1 5 <210> 38 <211> 6
<213¥0pR1L213> Artificial Sequence

Lys Cys Asn Thr Ala Thr Cys Ala Thr Gln Arg Leu Ala Asn Phe Leu
1 5 10 15
val Arg Ser ggr Asn Ash pPhe Gly ;go Ile Leu Pro Pro ggr Asn val

Gly Ser ggn Thr Tyr

)

<210> 12

<211> 36

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide construct

<400> 12

Cys Asn Thr Ala Thr Cys Ala Thr GIn Arg Leu Ala Asn Phe Leu val
1 5 10 : 15
Arg Ser ser gsn Asn Phe Gly Pro Ile Leu Pro Pro Ser ggn val Gly
Ser Asn Thr Tyr

35

-~
e <210> 13

<211> 36

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic peptide construct

<400> 13

gys Asn Thr Ala ghr Cys Ala Thr Gln ﬁgg Leu Ala Asn Phe igu val

His Ser Ser égn Asn Phe Gly Pro %}e Leu Pro Pro Ser ggn val Gly

6



<220> <223> synthetic peptide construct <400> 38 Cys Asp Thr Al a Thr
Cys ‘1 5 <210> 39 <211> 6 <212> PRT <213> Artificial sequence
<220> <223> synthetic peptide construct <400> 39 Cys Ay Thr Ala Thr
Cys_ O 5 <210> 40 <211> 6 <212> PRT <213> Artificial Sequence
<2288" £5D3ISIi heti ¢ peptide construct <400> 40 Cys Asn Ala Ala Thr
Cys 15 210> 41 <211> 6 15 <212> PRT <213> Artificial Sequence
<220> <223> Synthetic peptide construct <400> 41 Cys Asn Thr Ser Thr
Cys<210>5 14210> 42 <211> 6 <212> PRT <213> Artificial Sequence
<22§%%§?2§%rsynthetic pepti de construct

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 14

Lys Cys Asn Thr Ala Thr Cys Ala Thr Gln Arg Leu Ala Asn Phe Leu
1 5 10 15
val His Ser Ser Asn Asn Phe Gly Pro val Leu Pro Pro Thr Asnh val
- 20 25 30
(f“ Gly ser ggn Thr Tyr

<210> 15

<211> 37

<212> PRT

<213> Artificial sequence

<220> . ] ,
<223> sSynthetic peptide construct

<400> 15

Lys Cys Asn Thr Ala Thr Cys Ala Thr GIn Arg Leu Ala Asn Phe Leu
1 5 10 15
val His Ser Ser Asn Asn Leu Gly Pro val Leu Pro Pro Thr Asn val
20 25 : .30
Gly ser égn Thr Tyr

<210> 16

<211 37

<212> PRT

<213> Artificial sequence

<220>
<223> Ssynthetic peptide construct

<400> 16

Lys Cys Asn Thr Ala Thr Cys Ala Thr Gln Arg Leu Ala Asn Phe Leu
1 5 10 . 15

val His Ser Ser Asn Asn Leu Gly Pro val Leu Pro Ser Thr Asn val
7



<220> <221> M SC FEATURE :<222> (5)..(5) <223> D-Thf <400> 42 1 s
Asn Thr Ala 5aa Cys <210> 43 <211> 6 <212> PRT <213> Artificial
sequence <220> <223> synthetic peptide construct <220> <221>

MOD RES <22220(5)..(5): <223=25Thr(oP8H2) C <a00> 43 Cys Asn Thr Al a

Xaa Cys 1 5 <210> 44 <211> 6 <212> PRT <213> Artificial sequence
<22 3 I c peptide construct <400> 44 iys Asn Thr Al a Ser
Q/sei)ég%z %f%ﬁ;'t H‘gF<211> 6 <212> PRT <213> Artificial sequence
<220> <223> Synthetic peptide construct <400> 45 Cys Asn Thr Ala Al a
Cys 2%05 17<210> 46

>

<

<211> 36

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide construct

<400> 17
Cys Asn Thr Ala Thr Cys Ala Thr Gln Arg Leu Ala Asn Phe Leu val
1 5 10 15

His Ser Ser Asn Asn Leu Gly Pro val Leu Pro Ser Thr Asn val Gly
2 25 30
ser Asn Tgr Tyr
3

<210> 18

<21l> 37

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 18

Lys Cys Asn Thr Ala Thr Cys Ala Thr GIn Arg Leu Ala Asn Phe Leu
1 5 10 ' 15

val Arg Ser ggr Asn Asn Leu Gly Pro val Leu Pro Ser ;Br Asn val

~
Gly ser ggn Thr Tyr

<210> 19
<211l> 37
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 19

&ys Cys Asn Thr éla Thr Cys Ala Thr §3n Arg Leu Ala Asn Phe Leu



<211> 6 <212> PRT <213> Artificial sequence <220>e,,, <223>
Synthetic peptide construct <400> 46 Cys Asn Thr Ala Val Cys 1 5
<210> 47 <211> 6 <212> PRT <213> Artificial sequence <220> <223>
Synwvhktarg gapbedass st LCtly 928081 <AL Prd/lDoRAF AsR22Y (S).. (5)
<223> Hse <40@0> 47 C cys Asn Zbhr Al a Xaa Cys 3%210> 48 <211> 6
<212> PRT <213> Artificial sequence <220> <223> Synthetic peptide
congty 21> MOD RES <222> (5)..(5) <223> Ahb 17 <400> 48
qsak’élﬁ%}fhﬁ?ﬁ@?){gg Oys 15 <210> 49 <211> 6 <212> PRT <213>
Artificial Sequence <220>

<210> 20

<211> 37

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 20
iys Cys Asn Thr gla Thr cys Ala Thr g&n Arg Leu Ala Asn Phe Leu

<:: val Arg Ser Ser Asn Asn Leu Gly Pro Ile Leu Pro Ser Thr Asn val
' 20 25 30
Gly ser égn Thr Tyr

<210> 21

<21l> 37

<212> PRT

<213> Artificial Sequence

<220>
<223> sSynthetic peptide construct

<400> 21

Lys Cys Asn Thr Ala Thr Cys Ala Thr GIn Arg Leu Ala Ash Phe Leu

1 5 10 15

Ile His Ser Ser Asn Asn Leu Gly Pro Ile Leu Pro Pro Thr Asn val
C 20 25 30

Gly Ser ggn Thr Tyr

<210> 22

<21l> 37

<212> PRT,

<213> Artificial Sequence

<220> . )
<223> Synthetic peptide construct

<400> 22

Lys Cys Asn Thr Ala Thr Cys Ala Thr GIn Arg Leu Ala Asn Phe Leu
9



<223> Synthetic peptide:construct <220> <221> MOD_RES <222>
(5)..(5) <223> Ahp <400> 49 CYS Asn Thr Ala xaa Cys 5 <210> 50
<211> 7 <212> PRT <213> Artificial sequence <220> <223> synthetic
peptli de constructs <400> 50 Cys Sg0 Asn Leu Ser This Cys 1 5 <210>
51 <211> 7 <212> PRT <213> Artificial Sequence C <220> <223>

23103 a5 B o8 SBORSL by 16 e oo s al AR o000 <233>

Synt heti c peptlde construct <400> 52 18t - 1,7 1 Cys Al a Asn Leu
Ser Thr cys 1 5 <210> 53 <211> 7
Gly Ser ggn Thr Tyr

<210> 23

<211> 36

<212> PRT

<213> Artificial Sequence

<220> _
<223> synthetic peptide construct

<400> 23
Cys Asn Thr Ala Thr cys Ala Thr GIn Arg Leu Ala Asn Phe Leu Ile
1 5 10 15

His Ser Ser Asn Asn Leu Gly Pro Ile Leu Pro Pro Thr Asn val Gly
20 25 30
ser Asn ggr Tyr

<210> 24

<211> 37

<212> PRT

<213> Artificial Sequence

<220> .
<223> sSynthetic peptide construct

<400> 24
Lys Cys Asn Thr Ala Thr Cys Ala Thr GIn Arg Leu Ala Asn Phe Leu
1 5 10 15

Ile Arg Ser Ser Asn Asn Leu Gly Ala Ile Leu Ser Ser Thr Asn val
20 25 30

Gly ser ggn Thr Tyr

<210> 25
<211> 37
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 25
10



<212> PRT <213> Artificgial Sequence <220> <223> synthetic peptide
construct <400> 53 Cys Ser Ala Leu ser Thr Cys 1 5 <210> 54 <211>
7 <212> PRT <213> Artificial sequence C <220> <223> synthetic

pepti de construct <400> 54 Cys Ser Asn Ala Ser Thr Cys 1 5 <210>
55 4¥316ys7ASThpATRRIhr<ZYSAIAr THiT GE A9 S@guktic &sn £heobeu223>
Synﬂhetic peptidésconstruct <40019%55 Cys Ser Asn Weu Al a Thr cys 1
5 5., <210> 56 <211> 7 <212> PRT <213> Artificial sequence <220>
<223tesait bt iser PPt Aske Le@ YT A vaK400>5ep6pkey shSasnA%l Leu Ser Al a
cys 1 5 <21@8 57 <211> 7 <22®> PRT <213> Ar8Dficial Sequence 19

Gly ser ggn Thr Tyr

<210> 26
<211> 37
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 26
{:‘ Lys Cys Asn Thr Ala Thr Cys Ala Thr GIn Arg Leu Ala Asn Phe Leu
S 5 10 15

ITe Arg Ser ggr Asn Asn Leu Gly ggo val Leu Pro Pro Thr Asn val
Gly Ser ggn Thr Tyr

<210> 27

<21l> 37

<212> PRT _

<213> Artificial Sequence

<220>
<223> - synthetic peptide construct

<400> 27
. Lys Cys Ash Thr Ala Thr Cys Ala Thr Gln Arg Leu Thr Asn Phe Leu
C1 5 10 15

val His Ser Ser His Asn Leu Gly Ala Ala Leu Leu Pro Thr Asp val
25
Gly Ser gsn Thr Tyr
5

<210> 28
<21l> 37
<212> PRT
<213> Artificial Sequence

<220> _
<223> Synthetic peptide construct
11



<220> <223> syntheticipeptide construct <400> 57 Lys Cys Asn Thr
Ala Thr Cys 1 5 <210> 58 <211> 15 <212> PRT <213> Artifici al
sequence <220> <223> synthetic peptide construct <400> 58 Leu Leu
Gn dn Leu An Lys Leu Leu @ n Lys Leu Lys @dn Tyr 15 10 15 C
<21640%9 2&211> 28 <212> PRT <213> Artificial sequence <220> <223>
Syngggﬁg A%‘?.pﬂ.d%ﬁ%?t é}k‘?gm ﬁ%%oc“lf%?% > oM G- E%ﬂHBFL y<222> (1)..(4)

i's reglioRn nt ofp enc ass Fi'abl e anino aci ds
<220> <221> NISC FEATURE <222> (7) (7) <223> Cly or Alb <220>
<221> M SC FEATURE C <222> (8)..(8) <223> Lys, Arg, On, hArg, Ct,
hLy¥al G'I‘SL%"(gg H1s dspobeuc sy Al Ad FEAﬁ@Re“r%ggrzﬁseM)‘ (12)  <223>
Gu or Phe 0> <221> M SC_PBATURE

Gly Ser égn Thr Tyr

<210> 29
<211> 36
<212> PRT
<213> Artificial Sequence

<220>
<223> sSynthetic peptide construct

¢ <400> 29 |
Cys Asn Thr Ala Thr Cys Ala Thr GIn Arg Leu Thr Asn Phe Leu val
1 5 10 15

His Ser Ser His Asn Leu Gly Ala Ala Leu Pro Ser Thr Asp val Gly
20 25 30

Ser Asn Thr Tyr
35

<210> 30

<211> 37

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<: <400> 30
" Lys Cys Asn Thr Ala Thr Cys Ala Thr GIn Arg Leu Thr Asn Phe Leu
1 5 10 15

val Arg Ser ger His Ash Leu Gly g;a Ala Leu Ser Pro ;gr Asp val
0 .

Gly Ser ggn Thr Tyr

<210> 31
<211 37
<212> PRT
<213> Artificial Sequence

12



<222> (14)..(14) <223> His or Aib <220> <221> M SC FEATURE <222>
(15)..(15) <223> Lys, Arg, On, hArg, Ct, hLys, Lys(for), or Lys(PEG
500Qp20-<220> 20 <221> M SC_FEATURE <222> (19)..(19) <223> Tyr or
Leu <2z3205ynth2tc WepEi deEdondRFuct<222> (21)..(21) <223> Arg or Pro
<220> <221> M SC_FEATURE <222> (24). (27) <223> This regi on may be
abséﬂ?mbr Ibnconpass 1-4 variable amno acids <220> <221>

m s fu 3 ) urally

occ% qﬁb éﬁ%ﬁ§22§|dﬂ%8555$3§1“x 'ﬁiég&jggaﬁggﬁvgﬁﬁﬁg%&xaa Xaa Leu
Ser G n xaa Leu xaa Xaa Leu 1 5 10 15 dn Thr xaa Pro xaa Thr Asn
Thr x a xaa xaa xga 20 25 <210> 60 <211> 28 <212> PRT <213>

Art VT diral Seregpentia Asmbes Y Elmiretire %@pggrdé\sec}ﬁétruct <220>
<221> M SC_ F URE <222> (1).%7(4) <223> This fegion my be absent or

enconpass 1-4 variable amno acids <220>
Gly ser %én Thr Tyr

<210> 32

<211> 37

<212> PRT

<213> Artificial Sequence

<220>
(:? <223> Synthetic peptide construct

<400> 32
&ys Cys Ash Thr é]a Thr Cys Ala Thr ggn Arg Leu Thr Asn gge Leu

val Arg Ser Ser His Asn Leu Gly Pro Ala Leu Pro Pro Thr Asp val
20 25 30
Gly Ser ggn Thr Tyr

<210> 33

<21L> 32

<212> PRT

<213> oOncorhynchus sp.
<400> 33

‘:: Cys Ser Asn Leu Ser Thr Cys val Leu Gly Lys Leu Ser Gln Glu Leu
1 5 10 15
His Lys leu gan Thr Tyr Pro Arg ;gr Asn Thr Gly Ser §3y Thr Pro

<210> 34

<21>> 32

<212> PRT

<213> Homo sapiens
<400> 34

gys Gly Asn Leu ger Thr Cys Met Leu géy Thr Tyr Thr GIn Qgp Phe

13



<221> M SC_FEATURE <222> (5)..(5) <223> Ala or Val <220> <221>
M SC FEATURE <222> (6)..(6) <223> Thr, met or Leu <220> <221>

M SC FEATURE <222> (7)..(7) <223> dn, Ay, or Hs <220> <221>

M SC_FEATURE <222> (8)..(8) <223> Leu or Thr <220> 21 <221>

M SESFEAFURE Hi2IRr Ahe)Pro 8)n Thp2gha LieiGdy VEArGly<APOPrea221>

M SC FEATURE 2@222> (10)..(10¥3<223> Al a, Thr,3®sn, Phe, Tyr, Ser, or
Thr <220> <221> M SC_FEATURE <222> (11)..(11) <223> Asn, Arg, Ala,
Aspc2fd.u, 363 n, Thr, or Ay <220> <221> M SC _FEATURE <222>
(122112 <223> Phe, Leu, Ser, du, Ala, Asp, or Tyr <220> <221>
M SEEBATRIRE  <222> (13)..(13) <223> Leu or Asp <220> <221>

M S&ZBeaTAR ficdosequenge  (14)

<220>
<223> Synthetic peptide construct

<220>

<221> MISC_FEATURE

<222> (1)..(L) )

<223> Any amino acid, see specification for detailed description of
substitutions and embodiments

<220>
<221> MISC_FEATURE
<222> (2)..(Q2)
t:: <223> Ang amino acid, see specification for detailed description of
' substitutions and embodiments

<220>

<221> MISC_FEATURE

<222> (3)..(3) ) i .

<223> Anz amino acid, see specification for detailed description of
substitutions and embodiments

<220>

<221> MISC_FEATURE

<222> (4).. (4D : ) ) i X

<223> Any amino acid, see specification for detailed description of
substitutions and embodiments

<220>

<221> MISC_FEATURE

<222> (5)..(5) 4 )

<223> Ang amino acid, see specification for detailed description of
substitutions and embodiments

<220>
<221> MISC_FEATURE
C 22> ®.®
<223> Ang amino acid, see specification for detailed description of
substitutions and embodiments

<400> 35

Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210> 36

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide construct

14



<223> Val, His, ser, Phé, or Aib <220> <221> M SC FEATURE <222>
(15)..(15) <223> H's, Arg, Lys, On, hArg, Gt, hLys, Lys(for), or
Lys&BEQB%%O) <220> <221> M SC FEATURE <222> (16)..(16) <223> Leu
Ser, or e <220> <221> M SC FEATURE <222> (17)..(17) <223> dn or
H scys<20Thr2h>TM 8¢s FEATURE <222> (18)..(18) <223> Thr or Asn
<22D> <221> M SC3FEATURE <222> (19)..(19) <223> Tyr, Val, Phe, ‘Leu
or Met <220> <221> M SC FEATURE <222> (21)..(21) <223> Arg or Pro
<220p40522%> M SC_FEATURE <222> (25)..(28) <223> This region my be
absent. org enconpass 1-4 variable amno acids 22 <400> 60 Xaa xaa Xaa
Xaa<Nda X¥mad xaa Arg xaa xaa Xaa xaa xaa Xaa xaa xaa 1 5 10 15 Xaa
xaa<dlda PAreikediathyeauemceThr Xaa Xaa Xaa xaa 20 25 <210> 61 <211> 11
<2{%§OERT <213> Artificial Sequence

<223> Synthetic peptide construct
<400> 37
gys Ala Thr Ala ghr Cys

<210> 38
<211> 6
a. <212> PRT
(:h <213> Artificial Sequence

<220>
<223> synthetic peptide construct

<400> 38
iys Asp Thr Ala Ehr Cys

<210> 39

<211l> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide construct

<400> 39
gys Gly Thr Ala ghr Cys

<210> 40

<211> 6

<212> PRT

<213> Artificial Sequence

<220> ) i
<223> sSynthetic peptide construct

<400> 40
Eys Asn Ala Ala ghr Cys

<210> 41
<211> 6
15



{ {
<220> <223> Synthetic peptide construct <220> <221> M SC_FEATURE
<222> (1) (f¥ <223> LESP Tyr, or absent <220> <221> M SC_FEATURE
<222> g iZ) <223> ser, Pro, or absentb <2$0><§§gi><g;f§LFEATURE
< ; Pro, Arg, or absen
Nfé%aééi%ﬁﬁéﬁ%ggggéggﬁﬁE (4) <223> Thr or absent <220> <221>
M SGZRBATURE  <222> .(5) <223> Asn or absent <220> <221>
MS@%BAT@REWED@QQ& 6¥0NSteYct223> Val, Thr, or absent <220> <221>
M SC4GHEAT E <222> (8)..(8) <223> Ser or Au <220> <221>
M SC_FEAT <222> (9).,(9) <223> Asn, Lys, or Ay <220> <221>
M SCyFEAﬁUﬂE'SGQZﬂP €yk0) . . (10) <223> Thr, Phe, or Ala 23

<210> 42

<211> 6

<212> PRT

<213> Artificial sequence

<220> .
<223> Synthetic peptide construct

<220>
<221> MISC_FEATURE

(" <222>  (5)..(5)
" <223> D-Thr

<400> 42
gys Asn Thr Ala éaa Cys

<210> 43

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<220>

<221> MOD_RES
<222> (5)..(5)
<223> Thr(0oPO3H2)

C <a00> 43
gys Asn Thr Ala ?aa Cys

<210> 44

<211> 6

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic peptide construct

<400> 44
gys Asn Thr Ala ger Cys

16



1 | <220> <221> 'M SC _FEATURE <222> (11)..(11) k223> Tyr, Phe, Pro,
or absent <400> 61 Xaa Xaa xaa Xaa Xaa Xaa Gy xaa Xaa xaa xaa 1 5
10 <210> 62 <211> 8 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic peptide construct <400> 62 Lys Ser Asn Phe Val Pro
Thr Asn 1 <210> 63 <211> 8 <212> PRT <213> Artificial Sequence
<2202L synthetic pepti de construct <400> 63 Ser Asn the val Pro
Thrj% v lr 15 <210> 64 <211> 32 <212> PRT <213> Artificial
Sequenie Ardid9eial seqiddde synthetic peptide construct <220> <221>

M SC FEATURE <223> residues 2 and 7 are independently selected

r esis haV|ng side ., chains which are chem cally bonded to each
ot hefePo PUFSHERIE PeRTidRnEonsEy F%ﬁ |i nkage <220> <221> M SC_FEATURE

<400> 45
gys Asn Thr Ala é1a Cys

<210> 46
<21l> 6

<212> PRT

<213> Artificial sequence

<220>
- <223> synthetic peptide construct

o <400> 46

gys Asn Thr Ala val Cys

5
<210> 47
<211> 6
<212> PRT _
<213> Artificial Sequence
<220> .

<223> Synthetic peptide construct

<220>

<221> MOD_RES
<222> (5)..(5)
<223> Hse

<400> 47
(:: gys Asn Thr Ala éaa Cys

<210> 48

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide construct

<220>

<221> MOD_RES
<222> (5%..(5)
<223> Ah

17



<222> (1)..

T, G
M SCedtgd

Q

(4).1(4)

MSQFBWWE
<220, 2

L, <§35% £550> <221> M SC FEATURE L <222> (7).
ami ndlam PRT<220> <221> M SC _FEATURE
L, F21@r wMrtidizdal Seguendel SC_FEATURE
M <220> <221> M SC_FEATURE

<223> synthetic peptide construct

Hse, . ¥g, | -

<220>
<221>
<222>
<223>

<400>

<210>
<211>
<212>
<213>

<220>
<223>

<400>

T
<221> M SEZREEATURE
hK, @Fﬁ Ash Thr Ala Kaa @ysabsent

(1) <223> A ‘¢
N M Y, W P Hyp,
<222> (2)..
<222> (3)

hc,

<223> A 51, L, S, Hse,
<2225 (5).

M SC_FEATURE <222>

or

MOD_RES
(5)..(5)
Ahp

49

%Ys Asn Thr Ala §aa Cys

50

7

PRT

Artificial Sequence

Synthetic peptide construct
50

gys Ser Asn Leu Ser Thr Cys
-5

<210>
<211>
<212>
<213>

<220>
<223>

<400>

51

7

PRT

Artificial Seguence
Synthetic peptide construct
51

gys Gly Asn Leu éer Thr Cys

<210>
<211>
<212>
<213>

<220>
<223>

<400>

52

7

PRT

Artificial sequence

Synthetic peptide construct
52

D E F,
H V, or absent <220> _
(2) <223> variable am no acid 24 <220>

L. K hK 'R hR 5, Hse,

<221>

(3) <223> A DL EE N Q G V, R K

(6).

18

<220> <221> M SC FEATURE
T, V, M or absent
.(5) <223> A, S, T, Hse,
.(6) <223> T, A S, Hse,

<222> (8).
<222> (9)..

<222>

<220> <221>
I, L, or M
Y, V,
.(7) <223> variable
.(B) <223> AV,

Y, V,

<222> (10)..(10)

I,
(9) <223> L, T, 5,



<223> G H Q K, R N; hK, or hR <220> <221> NISC FEATURE <222>
(11)..(11) <223> K, R 'Q N hK, hR, or H C <220> <221> M SC FEATURE
<222> (12) (12) <223> L, I, V, F, M W or Y <220> <221>

M S EQLU (13) <223> A, F, Y, N Q S, Hse, or T
<22((§ 5%%%%&%3? <222> (14)..(14) <223> A D E G N K Q
R H, hR or hK <220> <221> M SC_FEATURE <222> (15)..(15) 25 <223>
A D.E FE_ L 5 Y I, V, or M <220> <221> M SC FEATURE <222>
(16?%%:16 3<223> L, F, M V, Y, or | <220> <221> M SC FEATURE <222>
(17) 1L 7brf223> H, Q N, 5, Hse, T, or v <220> <221> M SC_FEATURE

<22&21§>18)\rt{f$8)a1<%3&kn|63 hK, R hR H U (Gt), or n (On) <220>
<221> M SC_ FEATURE <222> (19)..(19) <223> F, L, 5, Hse,v, I, T, or

0><
abseﬁg 3> Synthet1c peptide construct
<400> 53
gys Ser Ala Leu ger Thr Cys

<210> 54

<211> 7

<212> PRT

<213> Artificial Sequence

<:T <220>

<223> Synthetic peptide construct
<400> 54
gys ser Asn Ala ger Thr Cys

<210> 55

<21b> 7

<212> PRT

<213> Artificial Sequence

<220> .
<223> synthetic peptide construct

<400> 55
gys Ser Asn Leu gla Thr Cys

C <210> 56

<211 7
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 56

Cys Ser Asn Leu Ser Ala Cys
1 5

<210> 57
<211> 7.
<212> PRT
<213> Artificial Segquence
19



<221> M SC FEATURE <222> (20)..(20) <223> H, R K hR hK N, Q or
absent <220> <221> M SC FEATURE <222> (21)..(21) <223> T, 5, Hse,
v, I, L, Q N, or absent <220> <221> M SC FEATURE <222> (2f)..(22)
<223>F, L, M V, Y, or | <220> <221> M SC FEATURE <222> (23)..(23)
<22322¢83 or Hyp <220> <221> M SC_FEATURE <222> (24)..(24) <223> P
Hy p<2B>K, smhem; peptide e@B@ruct221> M SC FEATURE <222> (25)..(25)
<223> T, V, I, L, F, or Y <220> <221> M SC_FEATURE <222>
(26)‘40Q>26?7 C235 N Q D o E <220> <221> M SC_FEATURE <222>
(27)_y5 (C%Z)Asﬁsz—ﬁp aa r &sF |, or L <220> <221> M SC_FEATURE 26
<223> 28) 5 <223> G or A <220> <221> M SC_FEATURE <222>
(29). (29)

<210> 58

<211> 15

<212> PRT

<213> Artificial Sequence

<220> '
<223> Synthetic peptide construct

<400> 58
Leu Leu GIn GIn Leu GIn Lys Leu Leu GIn Lys Leu Lys GIn Tyr
1 5 10 15

<210> 59

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide construct

<220>

<221> MISC_FEATURE

<222> (D)..(4 ] i

<223> This region may be absent or encompass 1-4 variable amino acids

<220>

<221> MISC_FEATURE
<222> (..,
<223> Gly or Aib

<220>
<221> MISC_FEATURE

e:: <222> (8)..(8)
<223> Lys, Arg, Orn, harg, Cit, hLys, or Lys(for)

<220>

<221> MISC_FEATURE
<222> (12)..(12)
<223> Glu or Phe

<220>

<221> MISC_FEATURE
<222> (14)..(14)
<223> His or Aib

<220>

<221> MISC_FEATURE

<222> (15)..(15) )

<223> Lys, Arg, orn, hArg, Cit, hLys, Lys(for), or Lys(PEG 5000)

<220>
20



<223> S, Hse, T, V, I,iL; or Y <220> <221> M SC FEATURE <222>
(30)..(30) <223>E, G K, N, DL R hR hK H or Q <220> <221>
M SC FEATURE <222> (31)..(31) <223> A T, 5, Hse, V, I, L,.F, or Y
<22@$2k22mHKNFSUUREATURE <222> (32)..(32) <223> F, P, Y, Hse, 5, T,

ﬁ%? 4 Xaa xaa Xaa Xaa Xaa xaa xaa xaa Xaa Xaa Xaa Xaa
Xaa xEQ“Rga Y. 5 10 15 Xaa Xaa xaa xaa xaa Xaa xaa Xaa xaa xaa
Xaa<¥g@®@ Xaa Xxaa xaa xaa 20 25 30 <210> 65 <211> 32 <212> PRT <213>
Arti<RRDi aMIstegeamee <220> <223> Synthetic peptide construct <220>
<22%B2M SCPEATURE <222> (1) . . (1) <223> A C D F I, K 5 T,
or &B&Ent ATKSSRMO<221> M SC FEATURE <222> (2)..(2) <223> C, D, 5, or
absenpg, <220> <221> M SC FEATURE <222> (3)..(3) <223> A, D, N, or
abseppls <k2>rFeRRkE M SC FEATURE <222> (4)..(4)

222> (28)..027)

<223> This region may be absent or encompass 1-4 variable amino acids

<220>

<221> misc_feature

<222> (28)..(28) ) . .
<223> Xaa can be any naturally occurring amino acid

<400> 59

iaa Xaa Xaa Xaa Val Leu Xaa Xaa Leu igr GIn Xaa Leu Xaa iaa Leu
5 5

GIn Thr Xxaa ;50 Xaa Thr Asn Thr ;ga Xaa Xaa Xaa

<210> 60

<211> 28

<212> PRT

<213> Artificial Sequence

<220> ‘
<223> Synthetic peptide construct

<220>

<221> MISC_FEATURE

<222> (Q)..(® )

<223> This region may be absent or encompass 1-4 variable amino acids

<220>
<221> MISC_FEATURE
<222> (5)..(5)

(: <223> Ala or val

<220>

<221> MISC_FEATURE
<222> (6)..(6)

<223> Thr, Met or Leu

<220>

<221> MISC_FEATURE
<222> (D..(D)

<223> GIn, Gly, or His

<220>

<221> MISC_FEATURE
<222> (8)..(8)
<223> Leu or Thr

<220>
21



<223> A, L, T, or absert ' <220> <221> M SC FEATURE 27 <222> (5)..(5)
<223> A or S <220> <221> M SC FEATURE <222> (6)..(6) <223> T, A,

S, or v <220> <221> M SC FEATURE <222> (7)..(7) <223> C, K or A
<22022k22 MESQUFSETUREATURE ~ <222> (8)..(8) <223> A, V, L, or m <220>
<221228 SEOFEARVRE  <222> (9)..(9) <223> L or T <220> <221>

M SCYFEATURE O"<2Bh5 (10)..(10) <223> G H, or Q <220> <221>

M SQBFATURE <222> (11)..(11) <223> K, R Q or hArg <220> <221>

M SE2FEATMREC_FERARE (12) .(12) <223> L, W or Y <220> <221>

MS@“ZI‘ZEATLGRE) £20p> ( T(y3) <223> A F, N, Q 5 or T <220>
<223> Ala, Thr, Asn, r, ser, or Thr

<220>

<221> MISC_FEATURE

<222> (1A1)..(1D

<223> Asn, Arg, Ala, Asp, Glu, GIn, Thr, or Gly

<220>

<221> MISC_FEATURE

<222> (12)..Q12)

<223> Phe, Leu, Ser, Glu, Ala, Asp, or Tyr

<220>

<221> MISC_FEATURE

<222> (13)..(13)
c:n <223> Leu or Asp

<220> )

<221> MISC_FEATURE -
<222> (A4)..(14

<223> wval, His, Ser, Phe, or Aib

<220>

<221> MISC_FEATURE

<222> (15)..(1%)

<223> His, Arg, Lys, orn, hArg, Cit, hLys, Lys(for), or Lys(PEG5000)

<220> .

<221> MISC_FEATURE
<222> (16)..(16)

<223> Leu, Ser, or Phe

<220>

<221> MISC_FEATURE
<222> (@A7)..AaA7n
<223> GIn or His

<220>

<221> MISC_FEATURE
<222> (18)..(18)
<223> Thr or Asn

<220>

<221> MISC_FEATURE

<222> (19)..(19)

<223> Tyr, val, Phe, Leu or Met

<220>

<221> WISC_FEATURE
<222> (21)..(Q2L)
<223> Arg or Pro

<220>

<221> MISC_FEATURE

<222> (25)..(28)

<223> This region may be absent or encompass 1-4 variable amino acids

22
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<221> M SC FEATURE C «222> (14)..(14) <223> A, D! E, G N, K, Q or
R <220> <221> M SC FEATURE <222> (15)..(15) <223> A D, E F, L, 5,
or Y <220> <221> M SC FEATURE <222> (16)..(16) <223> L or F <220>
<221lea0M SGQFEATURE <222> (17)..(17) <223> H Q 5, or v <220> 28
<221> M SC FEATURE <222> (18)..(18) <223> K, R hArg, u (Gt), or n
(Orﬁ]aa XTD F3a @2 1XAa\KEC XREMNIRIAA XEQZ:%(&@) Xay Xey x@@2%3a F, L, 5, or
abseht <220> <22%> M SC_FEATURE 182225 (20)..(20)1% <223> H Q or
absent <220> <221> M SC FEATURE <222> (21)..(21) <223> T, N, or
absetia xa2 202 Prdiaa WhiSGAshEAFURR x822@a Xa&2) . . (22) <223> F, L, M V,
or Y <220> <2®1> M SC FEATURE25<222> (24)..(24)

<210> 61
<21l> 11
<212> PRT
<213> Artificial Sequence

<220>
<223> sSynthetic peptide construct

<220>
<221> MISC_FEATURE
<222> (..
c: <223> Lys, Tyr, or absent

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> Ser, Pro, or absent

<220>

<221> MISC_FEATURE

<222> (..

<223> Ser, Pro, Arg, or absent

<220>

<221> MISC_FEATURE
<222> (D..4D)
<223> Thr or absent

<220>

<221> MISC_FEATURE
<222> (5)..(%)
<223> Asn or absent

<220>
<221> MISC_FEATURE
C <2 6).76
<223> val, Thr, or absent

<220>

<221> MISC_FEATURE
<222> (8)..(8)
<223> ser or Glu

<220>

<221> MISC_FEATURE
<222> (9)..(9

<223> Asn, Lys, or Gly

<220>

<221> MISC_FEATURE
<222> (10)..(Q10)

<223> Thr, Phe, or Ala
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<223> P or R <220> <2212 M SC_FEATURE <222> (27)../(27) <223> T or
v <220> <221> M SC FEATURE <222> (30)..(30) <223>E, G K, or N
<220> <221> M SC FEATURE <222> (31)..(31) <223> Aor T <220> <221>
M SQFBATURE L <222> (32)..(32) <223> F, P, or Y <400> 65 Xaa xaa
Xaa<xzb-xuaxxaaﬂmaa Xxaa Xaa xaa Xxaa Xaa Xxaa Xaa Xaa Xaa 1 5 10 15
xaa<§§$bx§HJxa Kaa xaa Pro xaa Thr Asn xaa Gy Ser xaa Xaa Xaa 20 25

>T¥p ERan Brep orabset prr <213> Artificial Sequence 29 <220>
<223zoeyNgpeti c peptide construct <220> <221> M SC_FEATURE <222>
(1)..(1) <223> A C F, I, K S, or absent <220> <221> M SC FEATURE
<22§a’a (@p. Xaa2xaa <15<223>¢aa0§1)D)<a@rXa@ >1<3@zaa> <221> M SC_FEATURE

<210> 62

<211> 8§

<212> PRT

<213> Artificial Sequence

<220> )
<223> Synthetic peptide construct

<4Q0> 62

&ys Ser Asn Phe ga1 Pro Thr Asn

3

<210> 63

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> sSynthetic peptide construct

<400> 63

ier Asn Phe val Pro Thr Asn val
5

<210> 64
<211> 32
<212> PRT
<213> Artificial Sequence

<220>
fmf<223> Synthetic peptide construct

7

<220>

<221> MISC_FEATURE

<223> residues 2 and 7 are 1nde?endent1y selected residues having side
chains which are chemically bonded to each other to form an
intramolecular Tlinkage

<220>

<221> MISC_FEATURE

<222> ()..(D

<223> A, C, h¢, D, E, F, I, L, K, hK, R, hR, S, Hse, T, G, Q, N, M, Y,
W, P, ‘Hyp, H, V, or absent

<220>

<221> MISC_FEATURE

<222> (2)..(D :

<223> wvariable amino acid ¢
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<222> (3)..(3) <223> A 'Dor N <220> <221> M SC!FEATURE <222>
(4)..(4)" <223> A L or T <220> <221> M SC FEATURE <222> (5)..(5)
<223> A or s <220> <221> M SC FEATURE <222> (7)..(7) <223> Cor K
<220> <221> M SC_FEATURE <222> (8)..(8) <223> A or v <220> <221>
M S22 TURE <222> (9)..(9) <223> L or T <220> <221> M SC_FEATURE
22752010 (3) TURE»335' G H, or Q <220> <221> M SC FEATURE <222>
(11)<22 , 52 e N K Nl Fis 9 rhAkg hK<2|2rD>H<2121E M,SGr REAIMRE  <222>
(13 (13 $ 225> S, 220> <2213 M SC FEATURE <222>
(14ya2%§4) <223> A D E G, N Q or R 30
<22 MISC_FEATURE

<222> 4)..(4d

<223> A, I, L, S, Hse, T, vV, M, or absent

<220>

<221> MISC_FEATURE

<222> (5)..(®

<223> A, S, T, Hse, Y, V, I, L, or M

<220>

<221> MISC_FEATURE

<222> (6)..(6)

<223> T, A, S, Hse, Y, V, I, L, orM

<220>
<221> MISC_FEATURE
C <@ O, D
<223> wvariable amino acid

<220>

<221> MISC_FEATURE

<222> (B8)..(®

<223> A, V, I, L, F, orMm

<220>

<221> MISC_FEATURE

<222> (9)..(9

<223 L, T, S, Hse, v, I, or M

<220>

<221> MISC_FEATURE

<222> (10)..(10)

<223> G, H, Q, K, R, N, hk, or hr

<220>

<221> MISC_FEATURE

<222> (1D..(1D

<223> K, R, Q, N, hk, hrR, or H

(:f <220>

<221> MISC_FEATURE
<222> (12)..(12)
<223> L, I, V, F, M, W, ory

<220>

<221> MISC_FEATURE

<222> (13)..(13)

<223> A, F, Y, N, Q, S, Hse, or T

<220>

<221> MISC_FEATURE

<222> (14)..(14)

<223> A, D, E, G, N, K, Q, R, H, hR, or hK

<220>
<221> MISC_FEATURE
<222> (15)..(15)
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<220> <221> M SC FEATURE' <222> (15)..(15) <223> A 'E, F, L, s, or Y
<220> <221> M SC FEATURE <222> (17)..(17) <223> H, 5, or v <220>
<221> M SC FEATURE <222> (18)..(18) <223> K, R hArg, u (cit), or n
Cor n§223=220>p5 X, 1%, M,SE, REATURE o<222> (19)..(19) <223>F, L, or S
<220> <221> NISC FEATURE <222> (20)..(20) <223> Hor Q <220> <221>

(21) .(21) <223> T or N <220> <221>
HEE (22) .(22) <223> F, L, M V, or Y <220> <221>
|v| SC<;FzEATu EF >\,249 .1 (24) . <223> P or R <220> <221>
M SC_FEATURE <222> (27)..(27) <223> T or v C <220> <221>
M SCHRRTVRE. 5%5% (30)- - (30)
<222> (A7)..Q7D)
<223> H, Q, N, S, Hse, T, or v

<220>

<221> MISC_FEATURE

<222> (18)..(18)

<223> K, hK, R, hR, H, u (Cit), or n (orn)

<220>

<221> MISC_FEATURE

<222> (19)..(19)

<223> F, L, S, Hse,v, I, T, or absent

. <220>
' (: <221> MISC_FEATURE
<222> (20)..(20%
<223> H, R, K, hR, hK, N, Q, or absent

<220>

<221> MISC_FEATURE

<222> (@QD..(2D

<223> T, S, Hse, VvV, I, L, Q, N, or absent

<220>

<221> MISC_FEATURE

<222> Q2)..Q2)

<223> F, L, M, V, Y, or I

<220>

<221> MISC_FEATURE
<222> (23)..(23)
<223> P or Hyp

<220>
<221> MISC_FEATURE
<222> (249)..(024)
(:. <223> P, Hyp, R,K, hR, h¥, or H

<220>

<221> MISC_FEATURE

<222> (25)..(025)

<223> T, S, Hse, V, I, L, F, ory

<220>

<221> MISC_FEATURE
<222> (26)..(26)
<223> N, Q, D, or e

<220>

<221> MISC_FEATURE

<222> 27)..027)

<223> T, V, S, F, I, ortL

<220>
<221> MISC_FEATURE
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<223> E, G K, or N <220> <221> M SC FEATURE <222> (31)..(31)
<223> A or T <220> <221> M SC FEATURE <222> (32)..(32) <223> F, P,
or Y <400> 66 Xaa xaa Xaa xaa Xaa Thr xaa Xaa xaa xaa Xaa Lets Xaa

- Xaa xaz Lgbs) .. 12§ 10 15 31 xaa xaa xaa xaa xaa xaa Pro Xaa Thr Asn
Xaa 42> SeroXaa xaa Xaa 20 25 30 <210> 67 <211> 4 <212> PRT <213>
Artifigi al Sequence <220> <223> Synthetic peptide construct <400>

67 L3 1§]ﬂ rEEy 1 <210> 68 <211> 32 <212> PRT <213> Artificial
Sequghse 0 %§&§3> Synt hetic peptide construct <220> <221>
M SE2BBATYREses2P2%, (1) L, (k) ¥<223> A, C. D, F, K T, or absent <220>

<221>223/| SC FEATURE <222> (2)..(2) <223> A, C D, 5, or absent <220>
< >

<221> MISC_FEATURE

<222> (30)..G30)

<223> E, G, K, N, D, R, hR, hK, H, or Q

<220>

<221> MISC_FEATURE

<222> (31)..(0331)

<223> A, T, S, Hse, V, I, L,.F, ory

<220>

<221> MISC_FEATURE

<222> (32)..(32)

<223> F, P, Y, Hse, 5, T, or Hyp

C <a00> 64

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 15

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa xga Xaa Xaa
25 3

<210> 65

<21l> 32

<212> PRT

<213> Artificial Sequence

<220> )
<223> Synthetic peptide construct

<220>
<221> MISC_FEATURE
<222> (D..(1)
CT. <223> A, C, D, F, I, K, S, T, or absent

- <220>
<221> MISC_FEATURE
<222> (2)..(D
<223> ¢, D, S, or absent

<220>

<221> MISC_FEATURE
<222> (3)..(3)

<223> A, D, N, or absent

<220>

<221> MISC_FEATURE
<222> (BD..(DH

<223> A, L, T, or absent

<220>
<221> MISC_FEATURE
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<221> M SC_FEATURE <222> (3)..(3) <223> A, D, N, ‘or’ absent <220> C
<221> M SC FEATURE <222> (4)..(4) <223> A L, T, or absent <220>
<221> M SC_FEATURE <222> (5)..(5) <223> Aor S <220> <221>

M SG2BRATURE. . (5222> (6)..(6) <223> A, 5, T, or V <220> <221>

M SR2BBATBRE" S<222> (7)..(7) <223> A, C, or K 32 <220> <221>

M SC_EEATURE <222> (8)..(8) <223> A L, M or v <220> <221>

M SC2ERAT 222 (9)..(9) <223> L or T <220> <221> M SC FEATURE
<222%5840%63 [ $223> G H, or Q <220> <221> M SC FEATURE <222>
(11)22811)F, K223%Ky Q or R <220> <221> M SC_FEATURE C <222>

(12 p}12

<221> MISC_FEATURE
<222> (..
<223> C, K, or A

<220>

<221> MISC_FEATURE
<222> (8)..(8)
<223> A, V, L, Or' M

<220>

<221> MISC_FEATURE
<222> (9..(®
<223> Lor T

<220>

<221> MISC_FEATURE
<222> (10)..(10)
<223> G, H, or Q

<220>

<221> MISC_FEATURE
<222> (11)..(11) -
<223> K, R, Q, or hArg

<220>

<221> MISC_FEATURE
<222> (12)..(12)
<223> L, W, ory

<220>

<221> MISC_FEATURE

<222> (13)..(13)

<223> A, F, N, Q, S, or T

<220>
<221> MISC_FEATURE
L <222 (8)..(14)
C <223> A, D, E, G, N, K, Q, or R

<220>

<221> MISC_FEATURE

<222> (15)..(15)

<223> A, D, E, F, L, S, ory

<220>

<221> MISC_FEATURE
<222> (16)..(16)
<223> L or F

<220>

<221> MISC_FEATURE
<222> (17)..(17D)
<223> H, Q, S, orv

<220>

A
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<223> L, W or Y <220> <221> M SC FEATURE <222>' (13)..(13) <223>
A N Q S or T <220> <221> M SC FEATURE <222> (14)..(14) <223> A,
Db EE G K N Q or R <220> <221> M SC FEATURE <222> (15)..(15)
<2237 Q[SCEFE;E’URI; 5 or Y <220> <221> M SC _FEATURE <222>
(16)%22216)18)<22®y F L <220> <221> M SC FEATURE <222> (17)..(17)
<22332H © RS bAray U@ZD}, @p M X0MISC FEATURE <222> (18)..(18) <223>

<220> <221> M SC_FEATURE <222> (19)..(19) <223> F, L, 5, or
absqé?t,<ﬁ%&; 5%%;5 M SC_FEATURE <222> (20)..(20) <223> H, K, Q or
abSQQQZ;SB(ng)Z 319)< 21> M SC FEATURE <222> (21)..(21) <223>Q T, or
abse@®3> <203 S, or absent

<220>

<221> MISC_FEATURE
<222> (20)..20)
<223> H, Q, or absent

<220>

<221> MISC_FEATURE
<222> (21)..Q2D
<223> T, N, or absent

<220>

<221> MISC_FEATURE

<222> (22)..Q022)
<j~'<223> F, L, M, vV, ory

- <220>
<221> MISC_FEATURE
<222> (24)..Q40
<223> P or R

<220>

<221> MISC_FEATURE
<222 @27..0Q27
<223> ToryVv

<220>

<221> MISC_FEATURE
<222> ((30)..(30)
<223> E, G, K, Or N

<220>

<221> MISC_FEATURE
<222> (@GL..(3D
<223> Aor T

<220>
. <221> MISC_FEATURE
C <> (2.6
<223> F, P, Ory

<400> 65

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

Xaa Xaa Xaa Xaa Xaa Xaa Pro Xaa Thr Asn Xaa Gly Ser Xaa Xaa Xaa
20 30

<210> 66
<211> 32
<212> PRT
<213> Artificial Sequence
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<221> M SLFEATURE <222% (22)..(22) <223> F, L, of Y <220> <221>

M SC FEATURE <222> (24)..(24) <223> P or R <220> <221>

M SC FEATURE <222> (27)..(27) <223> T or v <220> <221>

M SC= TURE = <222> (30)..(30) <223> E, Kor N <220> <221>

M SL URENtRetIs-pepsige qogsyruck223> A or T <220> <221> M SC FEATURE
<222> (32)..(32) <223> F, Y, or absent <400> 68 xaa xaa xaa xaa xaa
Xaa *2M>xaa xXxaa Xaa xaa xaa Xxaa Xaa xaa xaa 1 5 10 15 xaa xaa Xaa
Xaa ¥&d>x MSErREAYORE Thr Asn Xaa 'y ser xaa xaa xaa 20 25 30 <210>
69 > gD <Xl)> PRT <213> Artificial Sequence <220> <223>

synt Hett ¢ Yrebt iFdel cénstr 9Ft abseppo> <221> M SC_FEATURE <223> resi dues
1 anepy@>are i ndependently sel ected residues having side chains which
can {R1shemscaehyudonded to each other to forman intranol ecul ar

lin > (2)..(2)
e P @
<220>
<221> MISC_FEATURE

<222> (3)..Q03
<223> A, D or)N

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> A, LorT

{j <220>

<221> MISC_FEATURE
<222> (5)..(5)
<223> Aor s

<220>

<221> MISC_FEATURE
<222> (7)..(D)
<223> C or K

<220>

<221> MISC_FEATURE
<222> (8)..(8)
<223> Aor v

<220>

<221> MISC_FEATURE
<222> (9)..(9)
<223> LorT

<220>
. <221> MISC_FEATURE
C <22> an..ao)
" <223> G, H, or Q

<220>

<221> MISC_FEATURE
<222> (11)..(Q1D)
<223> K, R, or hArg

<220>

<221> MISC_FEATURE
<222> (13)..(13)

<223> A, F, N, S, or T

<220>

<221> MISC_FEATURE

<222> (14)..(14)

<223> A, D, E, G, N, Q, Oor R
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<220> <221> M SC _FEATURE <222> (1)..(1) 34 <223> variable am no
acid <220> <221> M SC _FEATURE <222> (2)..(2) <223> variable am no
acid or absent <220> <221> M SC_FEATURE <222> (3)..(3) <223> Al a,
Ay.«2%r, Asp or absent <220> <221> M SC FEATURE <222> (4)..(4)
<22F22BsnMIA_SFATARE, Gy or absent <220> <221> M SC FEATURE <222>
(5)<2§55 EQﬁB>(1§k1 Leu, Thr, or Ser <220> L <221> M SC _FEATURE
<2272 %>6)A (%) Fx3238 RaY Ser, or Thr <220> <221> M SC_FEATURE
<2223:47) .. (7) <223> Al a, Ser, Val, Hse, Ahb, Ahp, D-Thr, Thr, or a
derkyahgvaxgh¢gpﬂmg <220> <221> NISC FEATURE <222> (8)..(8) <223>
vari<a@le &hino(di d <400> 69 Xaa Xaa Xaa xaa xaa xaa xaa xaa 1 5
<21632%0 ¥21%>008 <212> PRT

<220>

<221> MISC_FEATURE

<222> (18)..(18) )

<223> K, R, hArg, u (Cit), or n (Orn)

<220>

<221> MISC_FEATURE
<222> (19)..(19)
<223> F, L, or s

<220>

<221> MISC_FEATURE

<222> (20)..020)
(:“ <223> Hor Q

<220>

<221> MISC_FEATURE
<222> (21)..(02D)
<223> T or N

<220> '

<221> MISC_FEATURE
<222> (22)..(22)

<223> F, L, M, V, ory

<220>

<221> WMISC_FEATURE
<222> (24)..024)
<223> P or R

<220>

<221> MISC_FEATURE
<222> Q27)..027)
<223> T or Vv

<220>
C <221> MISC_FEATURE
- <222>  (30)..(30)
<223> E, G, K, or N

<220>

<221> MISC_FEATURE
<222> (31)..0G3L
<223> Aor T

<220>

<221> MISC_FEATURE

<222> (32)..(32)

<223> F, P, Oor Yy

<400> 66

?aa Xaa Xaa Xaa éaa Thr Xaa Xaa Xaa Xaa Xaa Leu Xaa Xaa ?ga Leu
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C <213> Artificial Seqtjerace <220> <223> synthetic peptide construct
<220> <221> M SC FEATURE <222> (1)..(4) <223> This region may be
absent or enconpass 1-4 variable am no acids <220> <221>

M SC FEATURE <222> (7)..(7) <223> dy or Aib <220> <221>

M SC FEATURE 35 <222> (8)..(8) <223> Lys, Arg, orn, hArg, cit, hLys,
or Dépe(fadr Xaa xa2(Kaa<gdl Pro/X8a@ HEAAUREaa <AF2Ser X23 Xa@@a <223> du or
Phe <220> <229> M SC FEATURE 2%222> (14)..(14p0 <223> His or A b
<220> <221> M SC FEATURE <222> (15)..(15) <223> Lys, Arg, On, hArg,
cit,<2Bbysgkys(for), or Lys(PEG 5000) <220> <221> M SC FEATURE <222>
(19)<21%,19)4 <223> Tyr or Leu C <220> <221> M SC FEATURE <222>

(21):%% >21));RI_< 23> Arg or Pro  <220> <221> M SC_FEATURE  <222>
(25)<2lgmpgprtiticial sequence

<220>
<223> Synthetic peptide construct

<400> 67

teu GIn Thr Tyr

<210> 68
<21l> 32
<212> PRT
{:‘ <213> Artificial Sequence

<220>
<223> synthetic peptide construct

<220>

<221> MISC_FEATURE

<222> (1)..(D)

<223> A, C, D, F, K, T, or absent

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> A, C, D, S, or absent

<220>

<221> MISC_FEATURE
<222> (3)..(3)

<223> A, D, N, or absent

<220>
<221> MISC_FEATURE

C’ <222> (4)..(4)
" <223> A, L, T, or absent

<220>

<221> MISC_FEATURE
<222> (5)..(5)
<223> Aor s

<220>

<221> MISC_FEATURE
<222> (6)..(6)
<223> A, S, T, orv

<220>

<221> MISC_FEATURE
<222> (7)..(D)
<223> A, C, or K
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<223> This region nay be absent or enconpass 1-4 vdri‘abl e ami no acids
<400> 70 Xaa Xaa xaa Xaa Val Leu Xaa Xaa Leu Ser A n xaa Leu xaa Xaa
Leu <% 10 15 dn Thr xaa Pro xaa Thr Asn Thr Xaa Xaa xaa xaa 20 25
<21020AL <@l rddrps212> PRT C <213> Artificial sequence <220>
<22322§ynthgptggpepFide construct <220> <221> M SC FEATURE <222>
(1).<22Bp <R23> Mysr Myr, or absent <220> <221> M SC FEATURE <222>
(2).. <223> Ser, Pro, or absent <220> <221> M SC FEATURE 36 <222>
(3).§§§§j< > S8l Pro, Arg, or absent <220> <221> M SC_FEATURE
<2222 4).'5‘% (9)I§5§> Thr or absent <220> <221> M SC_FEATURE <222>
(5).<15) |_<é23P Asn or absent <220> <221> M SC FEATURE <222>
(6)'g££) <223> Val, Thr, or absent <220> <221> M SC_FEATURE
>
<221> MISC_FEATURE

<222> (10)..(10
<223> G, H, gr a

<220>

<221> MISC_FEATURE
<222> (11)..(11)
<223> K, Q, or R

<220>
<221> MISC_FEATURE

, <222> (12)..(12
c:l <223> L, w, gr 3

<220>

<221> MISC_FEATURE
<222> (13)..(13)

<223> A, N, Q, S, orT

<220>

<221> MISC_FEATURE

<222> (14)..(14)

<223> A, D, E, G, K, N, Q, or R

<220>

<221> MISC_FEATURE

<222> (15)..(15)

<223> A, D, E, F, L, S, or Y

<220>

<221> MISC_FEATURE
<222> (16)..(16)
<223> ForiL

. <220>
C <221> MISC_FEATURE
<222> (17)..(17)
<223> H, Q, Sorv

<220>

<221> MISC_FEATURE
<222> (18)..(18)
<223> KorR

<220>

<221> MISC_FEATURE
<222> (19)..(19)

<223> F, L, 5, or absent

<220>
<221> MISC_FEATURE
<222>  (20)..(20)
<223> H, K, Q, or absent
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or’ SC FEATURE <2225
<222> (8)..(8) <223> ser or Gu C <220> <221> M SC_FEA
(9)..(&))<2§31 Asn, Lys, or @y <220> <221> M SC FEATURE <222>
(10)..(10) <223> Thr, Phe, or Ala <220> <221> M SC FEATURE <222>

' Xaa Xaa xaa
11)<22M11) <223> Tyr, Phe, Pro, or absent <400> 71 Xaa _
&aa) Gﬁ%i_ E#é Xaa Xaa 1 5 10 <210> 72 <211> 8 r <212> PRT

32 [ i #ﬁ [ [ truct
<21 tigl 1€l nce <220> <223> synthetic peptide cons
<220>2<22?£-ﬁ1SEEE§g RE <223> residues 1 and 8 are independently

[ s [ [ [ [ ically bonded
| @& resi dues having side chains whi ch can be chenica
fg é% oEE—FESTYREr m an i ntranol ecul ar | i nkage <220> <221>
M SCEEATURE --£6%0> (1), . (1) <223> variable amino acid 37 <220>
<221> SC i <222> (2)..(2) <223> any am no acid or absent

<223228221> M SC- FEATURE
<221> MISC_FEATURE
<222> (24)..(24)
<223> PoreRr

<220>

<221> MISC_FEATURE
<222> @27)..027N
<223> Torv

<220>
<221> MISC_FEATURE
cr’ <222>  (30)..(30)
- <223> E, K or N

<220>

<221> MISC_FEATURE
<222> (31)..(31)
<223 AorT

<220>

<221> MISC_FEATURE
<222> (32)..(3D
<223> F, Y, or absent

<400> 68

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10 15

Xaa Xaa Xaa XSa Xaa Xaa Pro Xaa {hr Asn Xaa Gly ser XSa Xaa Xaa
2 5 3

(T’ <210> 69
w <211> 8
<212> PRT
<213> Artificial sequence

<220>
<223> synthetic peptide construct

<220>
<221> MISC_FEATURE i
<223> residues 1 and 8§ are independently selected residues having side

chains which can be chemically bonded to each other to form an
intramolecular Tinkage

<220>
<221> MISC_FEATURE
<222> (D..D
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I L
<222> (3)..(3) <223> Ala, Gy, Ser, Asp or absent <220> <221>
M SC- FEATURE <222> (4)..(4) <223> Asn, Ala, Asp, Gy or absent
<226p235223pi M SGuRRATARE <222> (5)..(5) <223> Ala, Leu, Thr, or Ser
<220> <221> M SC- FEATURE C <222> (6) .(6) <223> Ala, Ser, or Thr
2221> M _SC- FEATURE <222> (7). (7) <223> Ala, Ser, Val, Hse,
Ah5<2§> ﬁé;; REnr, or a derivative thereof <220> <221>

{ﬂéZﬁﬁﬁo(ﬁﬁd &S habsed3> variable am no acid <400> 72 Xaa

Xxaa Xaa Xaa Xaa Xaa Xaa Xaa 1 5 <210> 73 <211> 28 <212> PRT <213>
Art422Dei al Sequence C <220> <223> Synthetic peptide construct <220>
<2 §1M 5 ORE  <222> (1)..(4) <223> This region may be absent or
enc S - ard.abl ds <220> <221> M SC- FEATURE <222>
(5> %) 12,5186 Ago%p%%seﬂ

<220>

<221> MISC_FEATURE

<222> (4)..W)

<223> Asn, Ala, Asp, Gly or absent

<220>

<221> WMISC_FEATURE

<222> (5)..(5)

<223> Ala, Leu, Thr, or Ser

<220>
(:f <221> MISC_FEATURE
<2225 (6)..(6
<223> Ala, Ser, or Thr

<220>

<221> MISC_FEATURE

<222> (7)..(7)

<223> Ala, Ser, val, Hse, Ahb, Ahp, D-Thr, Thr, or a derivative thereof

<220>

<221> MISC_FEATURE

<222> (8)..(8)

<223> variable amino acid

<400> 69

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210> 70
<21> 28
o <212> PRT
(:: <213> Artificial Sequence

<220>
<223> sSynthetic peptide construct

<220>

<221> MISC_FEATURE

<222> (..

<223> This region may be absent or encompass 1-4 variable amino acids

<220>

<221> MISC_FEATURE
<222> )..(7)
<223> Gly or Aib

<220>
<221> MISC_FEATURE
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<220> <221> M SC- FEATURE <222> (6)..(6) <223> Thr, net or Leu 38
<220> <221> M SC FEATURE <222> (7)..(7) <223>dn, dy, or Hs
<224P22x2A8». NBIC FEATURE <222> (9)..(9) <223> Leu or Thr <220>
<2293} $¢s FRAYUREEN, PFg> (L) hLys109r kp9@9rN a, Thr, Asn, Phe, Tyr,
Ser 458! Thr <220> <221> M SC- FEATURE <222> (11)..(11) <223> Asn,
ArgeRl amrASikea®ine G n, Thr, or Ay <220> <221> M SC_FEATURE <222>
(1292224 12012¥2232) Phe, Leu, Ser, Qu, A a, Asp, or Tyr <220> <221>
M SCBEATIRBr 8R@2> (13)..(13) <223> Leu or ASP <220> <221>
ngég EATURE <222> (14)..(14) <223> Val, His, ser, Phe, or Aib
<2 <2 §g"f TURE <222> (15)..(15) <223> H's, Arg, Lys, orn,
hAr@,z%f:i %ﬁ%ﬁ%&@ EESA\(for), or Lys(PEG5000) <220> <221> M SC _FEATURE

<223> His or Aib

<220>

<221> MISC_FEATURE

<222> (15)..(19)

<223> Lys, Arg, orn, hAarg, Cit, hLys,Lys(for), or Lys(PEG 5000)

<220>

<221> MISC_FEATURE
<222> (19)..(19)
<223> Tyr or Leu

C <220>
<221> MISC_FEATURE
<222> (21)..(Q21D)
<223> Arg or Pro

<220> '

<221> MISC_FEATURE

<222> (25)..(28)

<223> This region may be absent or encompass 1-4 variable amino acids

<400> 70

){aa Xaa Xaa Xaa val Leu Xaa Xaa Leu Ser Glh Xaa Leu Xaa )1<aa Leu
5 5

GIn Thr Xaa Pro Xaa Thr Asn Thr Xaa Xaa Xaa Xaa

<210> 71
<211> 11
<212> PRT
(:: <213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<220>

<221> MISC_FEATURE

<222> (..

<223> Lys, Tyr, or absent

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> sSer, Pro, or absent

<220>
<221> MISC_FEATURE
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<222> (16)..(16) <223> Leu, ser or Phe <220> <2213 M SC_FEATURE
<222> (17)..(17) <223> d@n or H's <220> <221> M SC FEATURE <222>
(18)..(18 <223> Thr or Asn <220> <221> M SC FEATURE <222>
(1922;% 1 3)<2§§> Tyr, Val,  Phe, Leu or met <220> <221> M SC_FEATURE
<22 le rs (TP A OF 40383535 Arg or Pro <220> <221> M SC_FEATURE
<222»0625)..(28) <223> This region nmay be absent or enconpass 1-4
var «dilbe NDSCOREATOREIS <400> 73 xaa xaa Xaa xaa xaa xaa Xaa Arg xaa
Xaa<dda xda.xéB xaa xaa xaa 1 5 10 15 xaa xaa xaa Pro xaa Thr Asn
Thr<é&da x84 WAPRYHE 20 25 <210> 74 <211> 11 <212> PRT <213>
Artifjoci al sequence <220> r <223> synthetic peptide construct <220>
<22i21M SisEAFRARERE <222> (1).. (1) <223> Lys, Tyr, or absent

<222> (5)..(5)

<223> Asn or absent

<220>

<221> MISC_FEATURE

<222> (6)..(6)

<223> val, Thr, or absent

<220>

<221> MISC_FEATURE
<222> (8)..(8)
<223> Ser or Glu

{?“ <220>

- <221> MISC_FEATURE
<222> (9)..(9)
<223> Asn, Lys, or Gly

<220>

<221> MISC_FEATURE
<222>  (10)..(10)

<223> Thr, Phe, or Ala

<220>

<221> MISC_FEATURE

<222> (11)..Q1L

<223> Tyr, Phe, Pro, or absent

<400> 71

Xaa Xaa Xaa Xaa Xaa Xaa Gly Xaa Xaa Xaa Xaa
1 5 ‘

<210> 72
<211> 8
C <212> PRT
- <213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<220>

<221> MISC_FEATURE ) .

<223> residues 1 and 8 are independently selected residues having side
chains which can be chemically bonded to each other to form an
intramolecular linkage

<220>

<221> MISC_FEATURE

<222> (..

<223> variable amino acid
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<220> <221> M SC FEATURE} <222> (2)..(2) <223> set, 'Pro, or absent
<220> <221> M SC_FEATURE <222> (3)..(3) <223> ser, Pro, Arg, or
absent <220> <221> M $CFEATURE <222> (4)..(4) <223> Thr or absent
<220220s221> M SCFEATURE <222> (5)..(5) <223> Asn or absent <220>
<22«1&1M SO SEEARUBREE <222> (6)..(6) <223> Val, Thr, or absent <220>
<22 R SC)FERPURE <222> (8)..(8) <223> Ser or Gu <220> <221>
ZléEAﬂﬁEam@?ﬁgd(@ é’} 40 <223> Asn, Lys, or Ay <220> <221>
MS.QjﬁEATURE <222> (10) .(10) <223> Thr, Phe, or Ala <220> <221>
M S HAEAMIRE FeadBRs> (11)..(11) <223> Tyr, Phe, Pro, or absent <400>

74 é@l’é>xa@)xa@3)Xaa xaa xaa @y xaa xaa xaa xaa
<223> Ala, Gly, Ser, Asp or absent

<220>

<221> MISC_FEATURE

<222> (4)..(4)

<223> Asn, Ala, Asp, Gly or absent

<220>

<221> MISC_FEATURE

<222> (5)..(%)

<223> Ala, Leu, Thr, or Ser

<220>
<221> MISC_FEATURE

. <222> (6)..(6)
E: <223> Ala, Ser, or Thr

<220>

<221> MISC_FEATURE

<222> (7)..(D , _

<223> Ala, Sser, val, Hse, Ahb, ahp, O-Thr, Thr, or a derivative thereof

<220>

<221> MISC_FEATURE

<222> (8)..(8)

<223> variable amino acid

<400> 72

Xaa Xaa Xaa Xaa ?aa Xaa Xaa Xaa
1

<210> 73

<21}> 28

<212> PRT

<213> Artificial Sequence

C <220

<223> synthetic peptide construct

<220>

<221> MISC_FEATURE

<222> (D..(4)

<223> This region may be absent or encompass 1-4 variable amino acids

<220>

<221> MISC_FEATURE
<222> (5)..(5
<223> Ala or val

<220>
<221> MISC_FEATURE
<222> (6)..(6)
<223> Thr, Met or Leu
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15 10 <210> 75 <2115 32 <212> PRT <213> Artificial sequence C
<220> <223> synthetic peptide construct <400> 75 Lys Cys Asn Thr Al a
Thr Cys val Leu Ay Lys Leu Ser Gn GQu Leu 15 10 15 H's Arg Leu

A@n Tyr Pro Arg Thr Asn Thr Ay Ser Asn Thr Tyr 20 25 30 <210>
76 . PRT <213> Artificial Sequence <220> <223>
synQ g c(ﬂecri yyle construct <400> 76 nr Lys Cys Asn Thr Ala Thr cys

val <23+ Gw,Acty,Lepwser G n Qu Leu 1 5 10 15 H's Arg Leu G n Thr
Leu Pro Arg Thr Asn Thr Ay ser Asn Thr Tyr 20 25 30 <210> 77 <211>
2> PRT <21 2 Artificial Sequence <220> <223> Synthetic
pepg%g §PUE <400> 77 41 Lys Cys Asn Thr Ala Thr Cys Val Leu
<P L SrThGnGluLeu 151015 H's Arg Leu @n Thr Tyr Pro
Pro Thr Asn Thr Ay Ser Asn Thr Tyr 20 25 30 <210> 78 <211> 32

<212&7-QSRT <213> Art| ficial Sequence
MISC_FEATUR
<222> (10)..(10
<223> Ala, Thr, Asn, Phe, Tyr, Ser, or Thr

<220>

<221> MISC_FEATURE

<222> (11)..(11)

<223> Asn, Arg, Ala, Asp, Glu, Gln, Thr, or Gly

<220>
<221> MISC_FEATURE
(:“ <222> (12)..Q2)
-~ <223> Phe, Leu, Ser, Glu, Ala, Asp, or Tyr

<220>

<221> MISC_FEATURE
<222> (13)..(13)
<223> Leu or Asp

<220>

<221> MISC_FEATURE

<222> (A4)..(14)

<223> val, His, Ser, phe, or Aib

<220>

<221> MISC_FEATURE

<222> (15)..(15)

<223> His, Arg, Lys, orn, hArg, Cit, hLys, Lys(for), or Lys(PEG5000)

<220>

<221> MISC_FEATURE
<22?2> (16)..(16)
<223>" Leu, Ser or Phe

~ <220>

e <221>  MISC_FEATURE
<222> A7N..Q17)
<223> GIn or His

<220>

<221> MISC_FEATURE
<222> (18)..(18)
<223> Thr or Asn

<220>

<221> MISC_FEATURE

<222> (19)..(19)

<223> Tyr, val, pPhe, Leu or Met

<220>
<221> MISC_FEATURE
<222> (21)..Q2D
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<220> <223> synthetic peptide construct <400> 78‘'Lys Cys Asn Thr Al a
Thr Cys Val Leu Gy Arg Leu Ser Gn Gu Leu 15 10 15 H's Arg Leu
A@n Thr Tyr Pro Arg Thr Asn Val Ay ser Asn Thr Tyr 20 25 30 <210>
79 £5%%> %’°EZT?> PRT <213> Artificial sequence <220> <223>
synthggl ¢ peptide construct <400> 79 Lys Cys Asn Thr Ala Thr Cys Val
Leu<®yw AutscLeth19RE GI n Qu Leu 15 10 15 His Arg Leu G n Thr Leu
Pro<P22> Th25)AsQ28Val ser Asn Thr Tyr 20 25 30 _<210> 80 <211> 32
<212;23\>RTT hdz1 Begiapt mayi ge aAbserty 98 nesompas30d- 4 yaptabderanieeiacigept i de
consis <400> 80 Lys cys Asn Thr Ala Thr cys Val Leu Ay Arg Leu
e Leu 1510 15 H's Arg Leu G n Thr Tyr Pro Arg Thr Asn
Thr x63 yaS@taanﬁla ¥as xbar x2Z0 ARY X3Q xaa2ddl> x84 xadldaa R2a 44a<212> PRT
<213> Artificial 5sequence <220> HP23> synthetic p&ptide construct
<400> 81 Ala Cys Asn Thr Ala Thr cys Val LeU Ay Arg Leu Ser G n Gu

Leuxad x3alfha gro Xaa Thr Asn Thr gga Xaa Xaa Xaa

<210> 74
<21l> 11
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

™

<220>

<221> MISC_FEATURE

<222> Q..

<223> Lys, Tyr, or absent

<220>

<221> MISC_FEATURE

<222> (2)..(2)

<223> ser, Pro, or absent

<220>

<221> MISC_FEATURE

<222> (3)..03)

<223> Ser, Pro, Arg, or absent

<220>

<221> MISC_FEATURE
<222> (4)..(4)
<223> Thtr or absent

<220>

<221> MISC_FEATURE
<222> (5)..(5)
<223> Asn or absent

<220>

<221> MISC_FEATURE

<222> (6)..(6)

<223> val, Thr, or absent

<220>

<221> MISC_FEATURE
<222> (8)..(8)
<223> Ser or Glu

<220>
<221> MISC_FEATURE
<222> (9)..(9)

0y
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Hs Arg Leu Gn Thr Tyt Pro Arg Thr Asn Thr Gy Sér'Asn Thr Tyr 20 25
30 <210> 82 <211> 32 <212> PRT <213> Artificial sequence <220>
<223> Synthetic peptide construct <400> 82 Lys Cys Asn Ala Ala Thr
cys<y@j> Lgsh,Ays Abg digu Ser G n Gu Leu 15 10 15 H's Arg Leu Gn
Thr Tyr Pro A« Thr Asn Thr Gy Ser Asn Thr Tyr 20 25 30 <210> 83
<21$2N32 <212> PRT <213> Artificial sequence <220> <223> Synthetic
epf ngE<4OO> 83 Lys Cys Asn Thr Ala Ala Cys Val Lou Qy
Arg< GP ap)?eau 510 Hs Arg Leu A n Thr Tyr Pro Arg Thr Asn
Thr Ser 'Asn’’'T r 20 25 30 <210> 84 <211> 32 <212> PRT <213>
Artkﬁi(bl al sequence <220> <223> Synthetic peptide construct <400>
'ébAI &ISQSHEA_T@BESer Thr Cys Val Leu Gy Arg Leu Ser An Gu Leu 1

éﬂ- HE 5,9 g Thr Tyr Pro Arg Thr Asn Thr Ay ser Asn
Thr 28"%0" " P "£211>"28 <212> PRT <213> Artificial
sequeose 74

)1(aa Xaa Xaa Xaa Xaa Xaa Gly Xaa Xaa ){aoa Xaa
5

<210> 75

<21l> 32

<212> PRT

<213> Artificial Sequence

C:‘ <220>

<223> Synthetic peptide construct
<400> 75

&ys Cys Asn Thr A1a Thr Cys val Leu Ggy Lys Leu Ser Gln g}u Leu

His Arg Leu gén Thr Tyr Pro Arg-;?r Asn Thr Gly ser ggn Thr Tyr

<210> 76

<211> 32

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic peptide construct

<400> 76

(:. Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser Gin Glu Leu
1 5 10 15

His Arg Leu g]n Thr Leu Pro Arg ;gr Asn Thr Gly Ser %Sn Thr Tyr
0

<210> 77

<21l> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 77
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<220> <223> synthetic ‘peptide construct <220> <221> MOD RES <222>
(1)..(1) <223> Isocaproyl-Ser <400> 85 C Ser Thr Ala Val LeU dy Arg
Leu Ser dn QQu Leu Hs Arg Leu @dn 1 5 10 15 Thr Tyr Pro Arg Thr
AsihyFheysGhsn Sbr ManTRthCyTwal 20ewEly 4PgOeu8tercBln 6182Lew212> PRT <213>
Artlificial sequehce <220> <223>&ynthetic peptid® construct <400>
86 cys ser Asn Ala Ser Thr Cys Val Leu Ay Arg Leu Ser An Qu Leu 1
S Maslhrg CeddcinAFG FAYpkd brdnthrXén FhE @iy SJﬁhsMrT Hjr Ay Ser Asn
Thr Tyr 20 22030 <210> 87 <2A51> 32 <212> PRB0<213> Artificial
sequence <220> <223> Synthetic peptide construct <400> 87 Cys Ser .
Asr]<2 U a Thr cys Val Leu Gy Arg Leu Ser An Gu Leu 1 5 10 15
H s % UdAdn Thr Tyr Pro Arg Thr Asn Thr Ay Ser Asn Thr Tyr 20 25
30 44, <PiP> 88 <211> 32 <212> PRT <213> Artificial Sequence <220>
<213> Artificial Sequence

<220>
<223> sSynthetic peptide construct

<400> 78

Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser Gln Glu Leu
1 5 10 15

2

His Arg Leu ggn Thr Tyr Pro Arg ggr Asn val Gly ser gan Thr Tyr

<210> 79

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 79
Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser Gln Glu Leu
1 5 10 15

His Arg Leu ggn Thr Leu Pro Pro ;gr Asn val Gly Ser gan Thr Tyr

<210> 80

o <211> 32

' <212> PRT
" <213> Artificial sequence

<220>
<223> Synthetic peptide construct

<400> 80

Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ala Asn Phe Leu
1 5 10 15
His Arg Leu g&n Thr Tyr Pro Arg ;Qr Asn Thr Gly ser ggn Thr'Tyr

<210> 81
<211> 32
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<223> synthetic peptide¢ construct <400> 88 Cys Ser ;Asn Leu Ser Ala
Cys Val Leu Gy Arg Leu ser An GQu Leu 1 510 15 H's Arg Leu dn
Thr Tyr Pro Arg Thr Asn Thr dy ser Asn Thr Tyr 20 25 30 <210> 89
<21} 1 2 HJT<212> PRT <213> Artificial sequence <220> <223>

Syntheli cadigpsdide gé%@ﬁéélct <400> 89 Lys Cys Asn Thr Ala Thr Cys Val
Leu Ay Arg Leu Ser n Qu Leu 15 10 15 H's Lys Leu @ n Thr Tyr
Pro<®0 Thr Asn Thr Ay Ser Asn Thr Tyr 20 25 30 <210> 90 <211> 32
<21382pRTSyarhegsi copentidej @nsBelffence  <220> <223> synthetic peptide
conggdgct 1<400> 90 Lys Cys Asn Thr Ala Thr cys Val Leu Ay Arg Leu
Ser n uUleu 151015 His Arg Leu An Thr Tyr Pro Arg Thr Asn
Thr AT Yy SetsnGriyr A Rirocyd0vab 130 615240 L80 $e#ld™ 8Pu Ledl2> PRT <213>
Artilficial Sequefce <220> <223> Bynthetic peptidd5construct 45 <400>
91 Cys ser Ala Leu Ser Thr Cys Val Leu Ay Arg Leu Ser Gn GQu LeUu 1

_?_ya-ﬂi d3rg Hied fgrgﬂ'rfsuryg Prol RFg Eﬁé? KOThY Q‘.'IwgerA?gh Thr 1Gry Ser Asn Thr

<210> 82

<211> 32

<212> PRT

<213> Artificial sequence

<220>
{j* <223> sSynthetic peptide construct

<400> 82

Lys Cys Asn Ala Ala Thr Cys val Leu Gly Arg Leu Ser Gin Glu Leu
1 5 10 15
His Arg Leu ggn Thr Tyr Pro Arg ;gr Ash Thr Gly Ser égn Thr Tyr

<210> 83

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide construct ' .

<400> 83
Lys Cys Asn Thr Ala Ala Cys val Leu Gly Arg Leu Ser Gln Glu Leu
1 5 10 15

)

His Arg Leu GIn Thr Tyr Pro Arg Tgr Asn Thr Gly ser ggn Thr Tyr
20 2

<210> 84
<211 32
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 84
Cys Ala Asn Leu Ser Thr Cys val Leu Gly Arg Leu Ser GIn Glu Leu
1 5 10 15
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20 25 30 <210> 92 <21L> 32 <212> PRT <213> Artifiicial Sequence
<220> <223> synthetic peptlde construct <220> <221> MOD_RES <222>
(1)..(1) " <223> Ac-Agy <220> <221> MOD RES <222> (7)..(7) <223>
Agy <400> 92 xaa ser Asn Leu ser Thr Xaa Val Leu Ay Arg Leu Ser G n
Qu Leu 1510 15 Hs Arg Leu dn Thr Tyr Pro Arg Thr Asn Thr Gy
Ser hy oyl 2 9 Tear< r<213>
Artﬁ??g}é [%%gﬁ%ﬁ@g ﬁﬁggFOig%Oﬁw g?n?“i??% %%béégzhgo struct <220>
<221> MOD RES <222> (1)..(1) <223> isocaproyl-ser <220> <221>
NDD RES <222> (6)..(6) <223> Aib <400> 93 Ser Thr Ala Val Leu Xaa
Arg S g Gn Qu Leu Arg Leu dn Thr 1 5 10 15 46 Tyr Pro Arg
Thr gT krAy ser Gy Thr Pro

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<220>

<221> MOD_RES

<222> (Q)..(D

<223> Isocaproyl-Ser
<400> 85

(:' ser Thr Ala val Leu Gly Arg Leu Ser GIn Glu Leu His Arg Leu Gln
1 5 10 15
Thr Tyr Pro égg Thr Asn Thr Gly ggr Asn Thr Tyr

<210> 86

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 86
Cys Ser Asn Ala Ser Thr Cys val Leu Gly Arg Leu Ser GIn Glu Leu
1 5 10 15

C:m His Arg Leu g%n Thr Tyr Pro Arg ggr Asn Thr Gly Ser ggn Thr Tyr

<210> 87

<211> 32

<212> PRT

<213> Artificial Sequence

<220> )
<223> synthetic peptide construct

<400> 87

Cys Ser Asn Leu Ala Thr Cys val Leu Gly Arg Leu Ser GIn Glu Leu
1 5 10 15

His Arg Leu GIn Thr Tyr Pro Arg Thr Asn Thr Gly Ser Asn Thr Tyr
20 25 30
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20 25 <210> 94 <211> 28! <212> PRT <213> Artificlal Sequence <220>
<223> synthetic peptide construct <220> <221> MOD RES <222>
(1)..(1) <223> isocaproyl-Ser <220> <221> MOD RES <222> (7)..(7)
<223> Lys(For) <220> <221> MOD RES <222> (14).. (14) <223>
Lys(For) <400> 94 Ser Thr Ala Val Leu Gy Lys Leu Ser Gn Ju Leu

Hi s< 3 Gln 1510 15 Thr Tyr Pro Arg Thr Asn Thr Gy Ser Ay
Thr< <210> 95 <211> 28 <212> PRT <213> Artificial Sequence
<22§2>13<2 1§ydqralpe§é Gef@pti de construct <220> <221> MOD_RES <222>
(1). <223> rsocaproyl ser <220> <221> MOD_RES <222> (6)..(6)

<223&‘0A| b <220> .
<223> Synthetic peptide construct

<400> 88

gys ser Asn Leu ger Ala cys val Leu g%y Arg Leu Ser Gin Glu Leu
His Arg Leu GIn Thr Tyr Pro Arg Thr Asn Thr Gly Ser Asn Thr Tyr
20 25 30

<210> 89
<211> 32
C <12 err
<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 89
Lys Cys Asn Thr Ala Thr cys val Leu Gly Arg Leu Ser GIn Glu Leu
1 5 10 15

His Lys Leu ggn Thr Tyr Pro Arg ggr Asn Thr Gly ser ?8“ Thr Tyr

<210> 90

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
c:ﬁ <223> Synthetic peptide construct

T <400> 90

Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser Gln Glu Leu
1 5 10 15
His Arg Leu ggn Thr Tyr Pro Arg ggr Asn Thr Gly Ser ggy Thr Pro

<210> 91

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct
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<221> MOD_RES <222> (7)..(7) <223> Lys(For) <2203 <221> MOD_RES 47
<222> (13)..(13) <2233 Aib <220> <221> MOD RES <222> (14)..(14)
<223> Lys(For) <400> 95 Ser Thr Ala Val Leu xaa Lys Leu Ser G n Qu
Leu<¥ﬂﬁ L Leu Gn 15 10 15 Thr Tyr Pro Arg Thr Asn Thr Ay Ser
Asn r Tyt 20 25 <210> 96 <211> 28 <212> PRT <213> Artifici al
sequeacer AJa<tad3erZghy>cpy Wahatduccenkd deucsurstTiigliu ed20> <221>
MODLRES <222> (3)..(1) <223> isbraproyl-ser <220% <221> MOD _RES
<222> (6)..(6) <223> Ailb <220> <221> MOD RES5 <222> (7)..(7 <223>

LyS‘lFQrp)rg lfe%zggn ?ﬁ?lﬁr'\’ﬂ%ﬁ'ﬁé ;2?23%>Tﬁrl@ly 4ejr3§8n ?ggsrﬁrrA' b

<210> 92

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide construct

<220>

<221> MOD_RES

<222> ..V
c:‘ <223> Ac-Agy

<220>

<221> MOD_RES
<222> (D..(7)
<223> Agy

<400> 92

Xaa Ser Asn Leu Ser Thr Xaa val Leu ggy Arg Leu Ser GIn Glu Leu
1 5

His Arg Leu ggn Thr Tyr Pro Arg Egr Asn Thr Gly Ser %gn Thr Tyr

<210> 93

<211> 27

<212> PRT

<213> Artificial Sequence

<220> .
c:: <223> Synthetic peptide construct

<220>

<221> MOD_RES

<222> (D..(D

<223> 1Isocaproyl-Ser

<220>

<221> MOD_RES
<222> (6)..(6)
<223> aib
<400> 93

Ser Thr Ala val Leu Xaa Arg Leu Ser GIn Glu Leu Arg Leu Gln Thr
1 ' 5 10 15
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<220> <221> MOD RES <222> (14)..(14) <223> Lys(For) <400> 96 Ser
Thr Ala Val Leu Xaa Lys LeU Ser Gn GQu Leu xaa Lys Leu Gn 1 5 10
15 Thr Tyr Pro Arg Thr Asn val @y Ser Asn Thr Tyr 20 25 <210> 97
<217y 8po 4ABg Ihr2asrPRr €1y3serA6ly fTEiRle sequence <220> <223>

Synt heti c peh%ﬁde construct £200> 97 Lys Cys Asn Thr Ala Thr cys Leu
beu An G@n Leu An Lys Leu Leu 1 5 10 15 dn Lys Leu Lys dn Tyr
Pro<Amg Tar Asn Thr @Ay Ser Asn Thr Tyr 20 25 30 <210> 98 <211> 32
<2122 1PR128<213> Artificial sequence C <220> <223> Synthetic peptide
con$4¥actPRT<40Q> 98 Lys Cys Asn Thr Ala Ser Cys Val Leu Gy Arg Leu
Ser<ad¥ drgificdal 5egusiFe15 His Arg Leu G n Thr Tyr Pro Arg Thr Asn
Thr Loy ser Asn Thr Tyr 20 25 30 <210> 99 <211> 32 <212> PRT <213>
Ar t k123si adynBedpienseptid@ 20mstFa28> Synt hetic peptide construct <400>
99

<220>

<221> MOD_RES

<222> (..

<223> 1Isocaproyl-Ser

<220>

<221> MOD_RES
<222> (7)..(7)
<223> Lys(For)

{:' <220>

<221> MOD_RES
<222> (14)..(14)
<223> Lys(For)

<400> 94

Ser Thr Ala val Leu Gly Lys Leu Ser GIn Glu Leu His Lys Leu Gln
1 -5 10 15

Thr Tyr Pro 989 Thr Asn Thr Gly ggr Gly Thr pPro

<210> 95

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<220>

<221> MOD_RES

<222> (L)..(D

<223> 1Isocaproyl-Ser

<220>

<221> MOD_RES
<222> (6)..(6)
<223> Aib

<220>

<221> MOD_RES
<222> (..
<223> Lys(For)

<220>
<221> MOD_RES
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Lys Cys Asn Thr Ala Val Cys Val Leu Gly Arg Leu Ser-d@n Gu Leu 15
10 15 H's Arg Leu An Thr Tyr Pro Arg Thr Asn Thr Gy Ser Asn Thr
Tyr 20 25 30 <210> 100 <211> 29 <212> PRT <213> Artificial Sequence
<22 2§2&§§)$Mﬁgﬁetic pepti de construct <400> 100 Lys Cys Asn Thr

Al a<dB3p Qs Val Leu Ay Arg Leu Ser Gn Qu Leu 1 5 10 15 49 His
Arg 2')I'zyr Pro Arg Thr Asn Thr Gy Ser Asn Thr Tyr 20 25 <210> 101
<21432032 <212> PRT <213> Artificial Sequence <220> <223> synthetic
pepggg Ri%Gl  <220> <221> MOD_RE5 <222> (11)..(11) <223>

Lys £) Lys <221> MOD RES L <222> (18)..(18) <223> Lys(For)
<400> 101 °Lys s Asn Thr Ala Thr Cys Val Leu Ay Lys Leu ser G n Qu
Leu<40D>5 960 15 His LYS Leu A n Thr Tyr Pro Arg Thr Asn Thr Ay Ser
ASN TN 10020k 2Pe i Yaa BA Zed Bor L1 PRew 27T SR ATtiTicia
Seqyen S 10 15

Thr Tyr Pro égg Thr Asn Thr Gly ggr Asn Thr Tyr

<210> 96

<211> 28

<212> PRT

<213> Artificial Sequence

C <20

<223> Synthetic peptide construct

<220>

<221> MOD_RES

<222> (1)..(L)

<223> 1Isocaproyl-Ser

<220>

<221> MOD_RES
<222> (6)..(6)
<223> Aib

<220>

<221> MOD_RES
<222> (ND..(D)
<223> Lys(For)

<220>

<221> MOD_RES

<222> (13)..(13)
Aib

CT‘<223>

<220>

<221> WMOD_RES
<222> (14)..(14)
<223> Lys(For)

<400> 96
ier Thr Ala val Leu Xaa LyS Leu Ser §1n Glu Leu Xaa Lys igu GIn
5

Thr Tyr Pro ggg Thr Asn val Gly ggr Asn Thr Tyr

<210> 97
<211> 32
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<220> <223> synthetic peptide construct <220> L «221> M SC FEATURE
<222> (6)..(6) <223> D-Thr <400> 102 Lys Cys Asn Thr Al a xaa Cys
Val Leu Ay Arg Leu Ser An GQu Leu 15 10 15 H's Arg Leu dn Thr
Tyr . Fh9 ARg Thr Asn Thr Ay Ser Asn Thr Tyr 20 25 30 <210> 103 <211>
32 <RA12>ArkR $3813eghéndefl | ci al Sequence 50 } <220> <223> Synthetic
peptide construct <220> <221> M SC_FEATURE <222> (6)..(6) <223>
dAh<7<%60> 103 Lys %/:s Asn Thr Ala xaa Cys Val Leu Ay Arg Leu Ser Gn
d ui&dy  Synshetgcireptife cRpYETUEL G n Thr Tyr Pro Arg Thr Asn Thr Ay
ser.fwy Yyr Tyr 20 25 30 <210> 104 <211> 32 <212> PRT <213>
Artificial sequence <220> <223> synthetic peptide construct <220>
<22¥3¢5 NﬁDﬁRES'thBQSh( Wys. (el) LEK%%3>G1ACLW gin <L2201>€5:u Leu

Gln Lys Leu 555 GIn Tyr Pro Arg ggr Asn Thr Gly Ser ggn Thr Tyr

<210> 98

<21l> 32

<212> PRT

<213> Artificial Sequence

<220>
C <223> sSynthetic peptide construct

<400> 98
Lys Cys Asn Thr Ala Ser Cys val Leu Gly Arg Leu Ser GIn Glu Leu
1 . 5 10 15

His Arg teu GIn Thr Tyr Pro Arg Thr Asn Thr Gly Ser Asn Thr Tyr
20 25 30

<210> 99

<211> 32

<212> PRT )

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 99
Lys Cys Asn Thr Ala val Cys val Leu Gly Arg Leu Ser GlIn Glu Leu
(:i 1 5 10 15

His Arg Leu GIn Thr Tyr Pro Arg Thr Asn Thr Gly Ser Asn Thr Tyr
20 25 30

<210> 100

<21l> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 100
|]_.ys Cys Asn Thr é]a Thr Cys val Leu %y Arg Leu Ser Gln Glu Leu
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<221> MOD_RES <222> (;18)..(18) <223> Lys( PEGS000); <400> 104 Al a
Cys Asn Thr Ala Thr Cys Val  Leu Ay Arg Leu ser @n Gu Leu 1 5 10
15 H's Lys Leu dn Thr Tyr Pro Arg Thr Asn Thr Ay ser Asn Thr Tyr
20 25 30 <210> 105 <211> 35 <212> PRT <213> Artificial seguence
<220> <223> Synt hetic peptide construct <400> 105 Lys Cys Asn Thr

a, 31y, V, Y, r n eu 1510 15 Hs Ag
Leu é]A'”G?ﬁ Al ée‘#T?R Af‘? %%3@?5 %}nr T%slﬁl-yll"hr Gy Ser 20 25 30 51
al Asn Thr Tyr 35 <210> 106 <211> 36 <212> PRT <213> Artificial
sequence <220> <223> synthetic peptide construct <400> 106 Lys cys
Asn< O Thr cys Vval Leu Gy Arg Leu ser Gn Gu Leu 1 5 10 15
HIS g A@n Thr Leu Leu G n Thr Tyr Pro Arg Thr Asn Thr Ay 20 25
erart$Pichidn sbfliend®® <210> 107 <211> 32

<220>
<223> sSynthetic peptide construct

<220>

<221> MOD_RES
<222> (11..(QAD
<223> Lys(For)

<220>
~ <221> MOD_RES
C <@2> as)..qs
<223> Lys(For)

<400> 101

Lys Cys Asn Thr Ala Thr Cys val Leu Gly Lys Leu Ser Gln Glu Leu
1 5 10 15
His Lys Leu ggn Thr Tyr Pro Arg ;2r Asn Thr Gly Ser éan Thr Tyr

<210> 102

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

o <220>

C <2215 wmrsc_reature
<222> (6)..(6)
<223> D-Thr
<400> 102

Lys Cys Asnh Thr Ala Xaa Cys val Leu Gly Arg Leu Ser GIn Glu Leu
1 5 10 1
His Arg Leu ggn Thr Tyr Pro Arg ;gr Asn Thr Gly Ser ggn Thr Tyr

<210> 103
<211> 32
<212> PRT
<213> Artificial Sequence
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i i

<212> PRT <213> Artificial Sequence <220> <223> synthetic peptide
construct <400> 107 Lys Cys Asn Thr Ala Thr Cys Val Leu Gy Lys Leu
Ser<ggg GQu Leu 151015 H's Lys Leu dn Thr Tyr Pro Arg Thr Asn
Thr <33y ssmthedi cTheptidé cohsP@c25 30 L <210> 108 <211> 32 <212> PRT
.<213> Artificial sequence <220> <223> synthetic peptide construct
<4003 108 Lys Cys Asn Thr ser Thr cys Val Leu Gy Arg Leu ser An Gu
Leu:2 iSfJIQc Eké Arg Leu An Thr Tyr Pro Arg Thr Asn Thr Gy ser
As N L 2 gg 0 52 <210> 109 <211> 32 <212> PRT <213>
Art &F23si adahsequence <220> <223> synthetic peptide construct <400>
109 Lys gys Asn Thr Ala Thr Cys Ala Thr G n Arg Leu Ser Gn GQu Leu
1 5<409>15103H s Arg Leu G n Thr Tyr Pro Arg Thr Asn Thr Ay Ser Asn
Thr < >kl >1324 pe< < rtificial

%&yz%g%@ﬁg&%g@é & aT#ed %1 Arg ed2eFEhn éﬂ?%@

sequence etic p@ptide construct1s< > 110

His Arg Leu ggn Thr Tyr Pro Arg ggr Asn Thr Gly ser ?gn Thr Tyr

<210> 104

<211> 32

<212> PRT

{r. <213> Artificial Sequence

<220> :
<223> Synthetic peptide construct

<220>

<221> MOD_RES
<222> (..
<223> Ac-Ala

<220>

<221> MOD_RES
<222> (18)..(18)
<223> Lys(PEG5000)
<400> 104

Ala Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser Gln Glu Leu
1 5 10 15
His Lys Leu ggn Thr Tyr Pro Arg ggr Asn Thr Gly Ser ggn Thr Tyr

<210> 105

<211> 35

<212> PRT

<213> Artificial Sequence

<220> o
<223> Synthetic peptide construct

<400> 105

iys Cys Asn Thr §1a Thr Cys val Leu g&y Arg Leu Ser Gin Glu Leu

His Arg Leu GIn Thr teu GIn Thr Tyr Pro Arg Thr Asn Thr Gly Ser
20 25 30
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Lys Cys Asn Thr Ala Thr ‘Cys Ala Thr Gn Arg Leu Ser’ @n Gu Leu 1 5
10 15 H's Arg Leu A n Thr Tyr Pro Arg Thr Asn Val Ay ser Asn Thr
Tyr 20 25 30 <210> 111 <211> 32 <212> PRT <213> Artificial sequence
<220> <223> synthetic peptide construct <400> 111 Lys Cys Asn Thr
serA%Tg rAla Thr Gn Arg Leu Ala Asn Qu Leu 1 5 10 15 Val Arg
Leu n 5 Tyr Pro Arg Thr Asn Val dy Ser Asn Thr Tyr 20 25 30
<210> 112 <211> 32 <212> PRT <213> Artificial Sequence <220> <223>
synthetlc(Eeptide construct <220> 53 <221> M SC FEATURE <222>

108) 106223> Hse <400> 112 Lys Cys Asn Thr Ala Xaa Cys Val Leu Qy
Ngi Gn Qu Leu 15 10 15 H's Arg Leu G n Thr Tyr Pro Arg
Thr<f§,g Abtif ot aPHeghefcelhr Tyr 20 25 30 <210> 113 <211> 32 <212>
PRT <213> Artificial sequence <220> <223> Synthetic peptide '
cons%ZrOact <220> <221> M SC FEATURE

23> Synt etic peptide construct
<400> 106

Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser GIn Glu Leu
1 5 10 15
His Arg Leu GIn Thr Leu Leu GIn Thr Tyr Pro Arg Thr Asn Thr Gly
20 25 30 :
Ser Asn Thr Tyr
35

<210> 107

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 107
Lys Cys Asn Thr Ala Thr Cys val Leu Gly Lys Leu Ser Gln Glu Leu
1 5 10 15

His Lys Leu gAn Thr Tyr Pro Arg ;gr Asn Thr Gly ser égn Thr Tyr

C <210> 108

<211> 32

<212> PRT

.<213> Artificial Sequence

<220>
<223> synthetic peptide construct

<400> 108

Lys Cys Asn Thr Ser Thr Cys val Leu Gly Arg Leu Ser Glin Giu Leu
1 5 10 15

His Arg Leu ggn Thr Tyr Pro Arg ;gr Asn Thr Gly Ser égn Thr Tyr
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<222> (6)..(6) <223> Ahb <400> 113 Lys Cys Asn Thr Ala Xaa Cys Val
Leu Gy Arg Leu Ser Gn Gu Leu 15 10 15 His Arg Leu Gn Thr Tyr
Pro Arg Thr Asn Thr Ay Ser Asn Thr Tyr 20 25 30 <210> 114 <211> 32
<212> PRT <213> Artificial Sequence <220> <223> synthetic peptide
con@dfructl®9<220> <221> M SC FEATURE <222> (6)..(6) <223> Ahp <400>
1143 Asn Thr Ala Xaa Cys Val Leu Gy Arg Leu Ser Gn Gu LeU
1 5805 19 red¥i& Gek@dhd@d N Thr Tyr Pro Arg Thr Asn Thr Gy Ser Asn
Thr Tyr 20 25 30 <210> 115 <211> 32 54 <212> PRT <213> Artifici al
Seqii@fiee <220> <223> Synthetic peptide construct <220> <221>

M SE2REATYRENeIS ePtidy Copghruck223> Thr (OPO3H2) <400> 115 Lys COys
Asnd&m Alpg Thr Cys Val Leu Gy Arg Leu ser Gn Gu Leu 15 10 15
Hs Arg Leu A n Thr Tyr Pro Arg Thr Asn Thr Ay ser Asn Thr Tyr 20 25
30 iy§2dﬁb>Akﬂ6ﬂn'?1a Thr Cys Ala Thr g&n Arg Leu Ser Gln ggu Leu

His Arg Leu ggn Thr Tyr Pro Arg ;?r Asn Thr Gly ser ggn Thr Tyr

<210> 110
<211> 32
<212> PRT
E:_ <213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 110

Lys Cys Asn Thr Ala Thr Cys Ala Thr GIn Arg Leu Ser GIn Giu Leu
1l 5 10 15

His Arg Leu gan Thr Tyr Pro Arg ggr Asn val Gly Ser éan Thr Tyr

<210> 111

<211> 32

<212> PRT

<213> Artificial Sequence

<220> o )
<223> synthetic peptide construct

<400> 111

Lys Cys Asn Thr Ser Thr Cys Ala Thr GIn Arg Leu Ala Asn Glu Leu

1 5 10 15

val Arg Leu gén Thr Tyr Pro Arg ;gr Asn val Gly Ser gsn Thr Tyr
0

<210> 112

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Ssynthetic peptide construct

<220>
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<211> 32 <212> PRT <213>, Artificial Sequence <220>;<223> synthetic
peptide construct <220> <221> MOD RES <222> (11).+(11) <223> orn
<220> <221> NCD RES <222> (18)..(18) <223> O'n <400> 116 Lys Cys

Val Leu Ay Xaa Leu ser dn GQu Leu 1510 15 C
Hs Tyr Pro Arg Thr Asn Thr Ay Ser Asn Thr Tyr 20
25 3323><2.ﬂs 7 <211> 32 <212> PRT <213> Artificial sequence <220>

<223> Synthetic peptide construct <220> <221> MOD RES <222>
(Jjj“mt1ﬂ¥2 <223> Gt 55 a <220> <221> MOD_RES <222> (18)..(18)

sara BB e 100 G o P Mo R g LG

Thr Gly ser Asn Thr Tyr
)

His Arg Leu g1n Thr Tyr Pro Arg ;gr Asn Thr Gly Ser ésn Thr Tyr
0 0

<210> 113

<211> 32

<212> PRT

<213> Artificial Sequence

<220> :
<223> Synthetic peptide construct

C <220>

<221> MISC_FEATURE
<222> (6)..(6)
<223> Ahb

<400> 113
Lys Cys Asn Thr Ala Xaa Cys val Leu Gly Arg Leu Ser Gln Glu Leu
1 5 10 15

His Arg Leu‘gén Thr Tyr Pro Arg ggr Asn Thr Gly ser ggn Thr Tyr

<210> 114

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

e

<220>

<221> MISC_FEATURE
<222 (6)..(6)
<223> Ahp

<400> 114

Lys Cys Asn Thr Ala Xaa Cys val Leu Gly Arg Leu Ser GIn Glu Leu
1 5 10 15
His Arg Leu gén Thr Tyr Pro Arg ggr Asn Thr Gly ser ggn Thr Tyr

<210> 115
<211> 32
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20 25 30 <210> 118 <211> 32 <212> PRT <213> Arti ffi ¢i al sequence
<220> <223> Synthetic peptide construct <220> <221> M SC _FEATURE
<222> (11)..(11) <223> honpbLys <220> <221> M SC FEATURE <222>
(18k31§18)RT<223> honoLys <400> 118 Lys Cys Asn Thr Ala Thr Cys Val
Leu <&13> XaerifduiPeseqidencél u Leu 1 5 10 15 His Xaa Leu @ n Thr Tyr

Pro Ar Thr Asn Thr Ay Ser Asn Thr Tyr 20 25 30 <210> 119 <211> 33
<21%2 %fﬁ > At i al ence <220> <223> Synthetic peptide
cons<t2? Sy%‘fﬁy Qfﬁ@: %ﬁ% <222> (1)..(1) <223> L-CCtylglycine

<400> 119 xaa Lys Cys Asn Thr Ala Thr cys Val Leu Ay Arg Leu Ser Gn
Qu<220:6 10 15 56 7 Leu Hs Arg Leu G n Thr Tyr Pro Arg Thr Asn Thr

Ay %%%’ A%E:?CF@%T%@ 25 30 Tyr <210> 120
<223> Thr(oPO3H2)

<400> 115
Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser GIn Glu Leu
1 5 10 15

His Arg Leu ggn Thr Tyr Pro Arg ;gr Asn Thr Gly ser égn Thr Tyr

<210> 116
C:ﬁ <211> 32
<212> PRT
<213> Artificial Sequence

<220> . )
<223> synthetic peptide construct

<220>

<221> MOD_RES .
<222> (11)..QD

<223> Orn

<220>

<221> MOD_RES
<222> (18)..(18)
<223> Orn

<400> 116
Lys Cys Asn Thr Ala Thr Cys val Leu Gly Xaa Leu Ser Gin Glu Leu
1 5 10 15

His Xaa lLeu gén Thr Tyr Pro Arg ggr Asn Thr Gly ser ggn Thr Tyr

<210> 117

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<220> .
<221> MOD_RES
<222> (11)..(11)
<223> Cit
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<211> 31 <212> PRT <213> Artificial sequence <2205 %223> synthetic
peptide construct <220> <221> MOD RES <222> (1)..(1) <223>

N- 3, 6- di oxaoct anoyl - Cys <400> 120 Cys Asn Thr Ala Thr cys Val Leu
Gy Arg LeUser Gn Qu Leu Hs 15 10 15 Arg Leu Gn Thr Vval Pro
Arg bhgs Asn Thr Gy Ser Asn Thr Tyr 20 25 30 <210> 121 <211> 32
<2122?PRTmMe@REs Artificial Sequence <220> <223> synthetic peptide
const22get (1840@18)121 Lys Cys Asn Thr Ala Thr Cys Met Leu Ay Arg Tyr
Thr ‘é‘iz??A%tPhe 151015 H's Arg Leu Gn Thr Tyr Pro Arg Thr Asn
Thr ¥ Sgh7Asn Thr Tyr 20 25 30 <210> 122 <211> 32 <212> PRT <213>
Artiticial Sequence <220> <223> Synthetic peptide construct <400>
122 LAspcySeasiAghr Lida der c¥irvallyisewaly Ixaa 1@uySér glhadlusesu G n G u Leu
1540 15 57 HsSArg Leu @ n Thrl@yr Pro Arg Thr ¥&sn Thr Gy Ser Asn
Thr Tyr 20 25 30 <210> 123 <211> 32

His Xaa Leu %n Thr Tyr Pro Arg '{rgr Asn Thr Gly Sser é\(s)n Thr Tyr

<210> 118

<21l> 32

<212> PRT

<213> Artificial Sequence

<220>
CT‘ <223> synthetic peptide construct

<220>

<221> MISC_FEATURE
<222> (11)..Q1D
<223> homoLys

<220>

<221> MISC_FEATURE
<222> (18)..(18)
<223> homoLys

<400> 118
Lys Cys Asn Thr Ala Thr Cys val Leu Gly Xaa Leu Ser GIn Glu Leu
1 5 10 15

His Xaa Leu SAn Thr Tyr Pro Arg ggr Asn Thr Gly Ser ggn Thr Tyr

C' <210> 119
- <21b> 33
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<220>

<221> MOD_RES

<222> (1)..(L

<223> L-Octylglycine
<400> 119

Xaa Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser Gln Glu
1 5 10 15
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<212> PRT <213> Artificifal, Sequence <220> <223> synt hetic peptide
construct <400> 123 Lys Asp Asn Thr Ala Thr Lys Val Leu Gy Arg Leu
ser On QGu Leu 15 10 15 His Arg Leu dn Thr Tyr Pro Arg Thr Asn
Thr Ay ser Asn Thr Tyr 20 25 30 <210> 124 <211> 31 <212> PRT <213>

Art e 2 3 n AsP truct <400>
124"'%9/%35“'5@#‘%%% ?%jpﬁg/é;g@ﬁ geigrcsig‘?’rpéﬂ?\ Gu Leu Hi s
1510 15 Arg Leu dn Thr Tyr Pro Arg Thr Asn Thr @Ay ser Asn Thr
Tyr 20 25 30 <210> 125 <211> 33 <212> PRT <213> Artificial Sequence
<3¥0> <223> synthetic peptide construct <220> <221> MOD_RES
<222> (33)..(33) <223> 9Anc <400> 125 Lys Cys Asn Thr Ala Thr Cys
Val Leu Ay Arg Leu Ser An GQu Leu 15 10 15 H's Arg Leu dn Thr

Tyr <Ptl> Ar2p Thr Asn Thr Ay ser Asn Thr Tyr 20 25 30 58 1 1.~t F
<211> 31
<212> PRT
<213> Artificial Sequence

<220> .
<223> sSynthetic peptide construct

<220>

<221> MOD_RES

<222> (1)..Q1)

<223> N-3,6-dioxaoctanoyl-Cys
C <400> 120

Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser GIn Glu Leu His
1 5 10 15

Arg Leu GIn Thr val Pro Arg Thr Asn Thr Gly Ser Asn Thr Tyr
20 25 30

<210> 121

<21> 32

<212> PRT

<213> Artificial sequence

<220> i
<223> synthetic peptide construct

<400> 121
kys Cys Asn Thr é]a Thr Cys Met Leu ggy Arg Tyr Thr GIn %gp Phe

His Arg Leu ggn Thr Tyr Pro Arg ggr Asn Thr Gly Ser ggn Thr Tyr

<210> 122

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide construct

<400> 122

Asp Ser Asn Leu Ser Thr Lys val Leu Gly Arg Leu Ser Glin Glu Leu
1 5 10 15
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e VN

Xaa <210> 126 <211> 38 /<212> PRT <213> Artificial 'Sequence <220>
<223> synthetic peptide construct <220> <221> MOD RES <222>
(33)..(33) <223> L- octylglycine <400> 126 Lys cys Asn Thr Ala Thr
cys Val Lew $&9 kg 15 Hs Arg Leu A@n
Thr 15 ABrgu g THE THEPrAAr Il SsP HEnCHASSRIST 0 28 30  waa <210
127 <211> 327 <212> PRT <213>"Artificial Sequence <220> <223>
synt hetic peptide construct <220> <221> MOD RES C <222> (1)..(1)
<2232Mb+|§ﬁcaproyl Lys <400> 127 Lys cys Asn Thr Ala rhr cys val  Leu

L&y Ser An Qu Leu 15 10 15 Hs Arg Leu An Thr Tyr Pro
Arg R?éﬁ n Thr Tyr 20 25 30 <210> 128 <211> 32
<2158 éﬁ;&af%'aﬁl C|é2i$ Sequence <220> <223> synthetic peptide
congzrzaict 59

<223> Synthetic peptide construct

<400> 123

Lys Asp Asn Thr Ala Thr Lys val Leu Gly Arg Leu Ser GIn Glu Leu

1 5 10 15

His Arg Leu GIn Thr Tyr Pro Arg Thr Asn Thr Gly Ser Asn Thr Tyr
20 25 30

(: <210> 124
<211> 31
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 124

Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser GIn Glu Leu His
1 5 10 15
Arg Leu GIn Thr Tyr Pro Arg Thr Asn Thr Gly Ser Asn Thr Tyr

20 25 30

<210> 125

211> 33

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

)

<220>

<221> MOD_RES
<222> (33)..(33)
<223> 9anc
<400> 125

Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser Gln Glu Leu
1 5 10 15

His Arg Leu ggn Thr Tyr Pro Arg ;?r Asn Thr Gly Ser ggn Thr Tyr
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<220> <221> MOD_RES <Z22> (11)..(11) <223> honoyArng <220> <221>
MOD RES <222> (18)..(18) <223> honpb-Arg <400> 128 Lys Cys Asn Thr
Ala Thr Cys val Leu Ay xaa Leu Ser An GQu Leu 15 10 15 His xaa
Leu @n Thr Tyr Pro Arg Thr Asn Thr Ay Ser Asn Thr Tyr 20 25 30 C
<21Q= 129 <211> 32 <212> PRT <213> Artificial Sequence <220> <223>
synthetic peptide construct <400> 129 Phe Cys Asn Thr Ala Thr Cys
Val Leu Ay Arg Leu Ser dn GQu Leu 15 10 15 H's Arg Leu dn Thr
Tyr Pro Arg Thr Asn Thr Ay Ser Asn Thr Tyr 20 25 30 <210> 130 <211>
32 <2% 12342PRT <213> Artificial Sequence <220> <223> synthetic.
pepiilg pstruct <220> <221> M SC FEATURE <222> (18)..(18) <223>
G t<x400>2rt 30 div$ Sequedsh Thr Ala Thr Cys Val Leu Gy Arg Leu ser Gn
GQu lLeu 15 10 15 H's xaa Leu A n Thr Tyr Pro Arg Thr Asn Thr Gy

<
Ser{% -I;‘I}rntt;réicriggep%?dg 0construct

<220>

<221> MOD_RES

<222> (33)..(33)
<223> L-octylglycine

<400> 126

Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser Gln G}u Leu

Cl 5 10 1

His Arg Leu GIn Thr Tyr Pro Arg Thr Asn Thr Gly Ser Asn Thr Tyr
20 25 . 30
Xaa

<210> 127

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> sSynthetic peptide construct

<220>
<221> MOD_RES
<222 (@)..D
(: <223> N-isocaproyl-Lys

<400> 127

Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser GIn Glu Leu
1 5 10 15

His Arg Leu ggn Thr Tyr Pro Arg ;gr Asn Thr Gly Ser ggn Thr Tyr

<210> 128

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct
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60 <210> 131 <211> 32 {<212> PRT <213> Artificial {Sgquence <220>
<223> synthetic pepti.de construct <220> <221> MOD RES <222>

- (18)..(18) <223> O'n <400> 131 Lys Cys Asn Thr Ala Thr Cys Val Leu
Gy Arg Leu ser Gn GQujLeu 1 5 10 15 H s xaa Leu G n Thr Tyr Pro
Arg Thr Asn Thr @y Ser Asn Thr Tyr 20 25 30 <210> 132 <211> 32
<212»ERT <213> Artificial sequence <220> <223> synthetic peptide
cong22luctMOp<HEX)> 132 Il e Cys Asn Thr Ala Thr Cys Val Leu Gy Arg Leu
Ser<@%x diLeldV 15 10 15 His Arg Leu G n Thr Tyr Pro Arg Thr Asn
Thr <6&4% MM Thr Tyr 20 25 30 <210> 133 <211> 32 <212> PRT <213>
Arti3jci al sequence <220> <223> synthetic peptide construct <220>
<22321IMOudBEREs <222> (1).. (1) <223> L-octylglycine <400> 133 Xaa Cys

Asn<Z22> A{1B)Th(18Fys Val Leu Ay Arg Leu Ser A n Qu Leu
<223> homo-Arg

<400> 128

Lys Cys Asn Thr Ala Thr Cys val Leu Gly Xaa Leu Ser Gln Glu Leu
1 5 10 15

His Xaa Leu ggn Thr Tyr Pro Arg ggr Asn Thr Gly Ser éan Thr Tyr

C <210> 129
- <21l> 32
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 129
Phe Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser GIn Glu Leu
1 5 10 15

His Arg Leu ggn Thr Tyr Pro Arg Igr Asn Thr Gly Ser ggn Thr Tyr

<210> 130

<211> 32

<212> PRT

<213> Artificial Sequence

<220 ‘
<223> Synthetic peptide construct

<220>

<221> MISC_FEATURE
<222> (18)..(18)
<223> (it

<400> 130

Lys Cys Asn Thr éla Thr Cys val Leu Ggy Arg Leu Ser GIn Glu Leu
1 1
His Xaa Leu g‘l)n Thr Tyr Pro Arg ggr Asn Thr Gly ser é\(s)n Thr Tyr
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15 10 15 Hs/ngmIGnTM'WrPH)Nng Asn/Thr Gy Ser Asn
Thr Tyr 20 25 30 61 <210> 134 <211> 31 <212> PRT <213> Artificial
sequence <220> <223> Synthetic peptide construct <220> <221>
N@ﬁg 3322> (1)..(1) <223> isocaproyl-Cys <400> 134 Cys Asn Thr

val Leu Ay Arg Leu ser Gdn GQu Leu Hs 15 10 15 CT
Ar g<I1u G’RT Thr Tyr Pro Arg Thr Asn Thr Ay Ser Asn Thr Tyr 20 2S 30
<218313335aredf{cial Sequence> PRT <213> Artificial sequence <220> <223>
synt§§}|c peptide construct <220> <221> MOD RES <222> (11)..(11)
<22 2 n Thr Ala Thr Cys Val Leu Gy Xaa Leu
Ser yn%ﬁeu %&% ?%%f§¥§dﬁals Arg Leu @n Thr Tyr Pro Arg Thr Asn
Thr Ay Ser Asn Thr Tyr 20 25 30 <210> 136 <211> 33 <212> PRT <213>
ArtF%ilOel a&onsggsuence <220>

<222> (18)..(18)
<223> 0rn

<400> 131
Lys Cys Ash Thr Ala Thr Cys val Leu Gly Arg Leu Ser GIn Glu Leu
1 5 10 15

His Xaa Leu ggn Thr Tyr Pro Arg ;gr asn Thr Gly Ser ggn Thr Tyr

M

<210> 132

<21l> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide construct

<400> 132
Ile Cys Asn Thr Ala Thr cys val Leu Gly Arg Leu Ser GIn Glu Leu
1 5 10 15

His Arg Leu g&n Thr Tyr Pro Arg ggr Asn Thr Gly Ser gan Thr Tyr

<210> 133
<211> 32
<212> PRT
CT <213> Artificial Sequence

<220> :
<223> Synthetic peptide construct

<220>

<221> MOD_RES

<222> (1..(D

<223> L-0ctylglycine
<400> 133

§aa Cys Asn Thr Ala Thr Cys val Leu gay Arg Leu Ser GIn G;u Leu
5 1

His Arg Leu GIn Thr Tyr Pro Arg Thr Asn Thr Gly Ser Asn Thr Tyr
: 20 25 , 30
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<223> synthetic peptide’construct <220> <221> MOD RES <222>
(33)..(33) <223> 4ABU 62 <400> 136 Lys Cys Asn Thr Ala Thr Cys Val
Leu Ay Arg Leu Ser d@n QQu Leu 15 10 15 Hi's Arg Leu @n Thr Tyr
Pro Arg Thr Asn Thr Ay Ser Asn Thr Tyr 20 25 30 xaa <210> 137
<211> 33 <212> PRT <213> Artificial Sequence <220> <223> synthetic
pepﬁzub-cbhktruct <220> <221> MOD RES <222> (1)..(1) <223>
| sot&d oy _}ys <220> <221> MOD RES <222> (33)..(33) <223> 4ABU
<40§ MT gMiiﬁéﬂ Ala Thr Cys Val Leu Gly Arg Leu Ser dn Qu
Leu ﬁ 5 &0 % i S eu An Thr Tyr Pro Arg Thr Asn Thr Gy Ser
Asn<Zit> Tyr 20 25 30 xaa <210> 138 <211> 32 <212> PRT <213>
Art k233 asyrgbetienpeptide xpns&aZl> Synt hetic peptide construct <400>
138

<220>

<221> MOD_RES

<222> (1)..(D
<223> 1Isocaproyl-Cys

<400> 134

Cys Ash Thr Ala Thr Cys val Leu Gly Arg Leu Ser GIn Glu Leu His
1 5 10 15
(:: Arg teu GIn Thr Tyr Pro Arg Thr Asn Thr Gly Ser Asn Thr Tyr
20 25 30

<210> 135
<211> 32
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<220>

<221> MOD_RES
<222> (11)..(1D
<223> (it

- <400> 135
Lys Cys Asn Thr Ala Thr Cys val Leu Gly Xaa Leu Ser GlIn Glu Leu
1 5 10 15

His Arg Leu SAn Thr Tyr Pro Arg ;gr Asn Thr Gly Ser gan Thr Tyr

<210> 136

<211> 33

<212> PRT

<213> Artificial Sequence

<220> i
<223> Synthetic peptide construct

<220>

<221> MOD_RES
<222> (33)..(33
<223> 4ABU
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Lys Cys Asn Thr ser Th{_Cys Ala Thr dn Arg Leu Aka’Asn Gu Leu 15
10 15 Val Arg Leu @ n Thr Tyr. Pro Arg Thr Asn Val Ay Ser Qu A a
Phe 20 25 30 63 <210> 139 <211> 31 <212> PRT <213> Artificial
sequdse 136220> <223> synt hetic peptide construct <400> 139 Lys Cys
Asn Thr Ala Thr cys Val Leu Gy Arg Leu Ser d q Gu Leu 15 10 15

Hi st¥& ﬁyie“é"dhﬁg THO rCYSr YR ITREY AdX AT LY peEtInGElY P Phe 20 25 30
<Zlb> 140 <211> 32 C <212> PRT 13> Artificial Sequence <220>
<223> Synthetic peptide construct <400> 140 Lys Cys Asn Thr Ala Thr
CysHiaalrdg aeu @y g TkewPr8eardAmgr san TheuGly Ser 1Bnlthr Fyis Arg Leu A n
Thr Tyr Pro Thr Asn Thr GZg Ser Asn Thr Tyd0 20 25 30 <210> 141
<211> 32 <212> PRT <213> Artificial sequence <220> <223> synthetic
pepkigpe construct C <400> 141 Lys Cys Asn Thr Ala Thr cys Val Thr
Hs Arg Leu Ser An QQu Leu 15 10 15 H's Arg Leu @n Thr Tyr Pro
Arg Thr Asn Thr Gy ser Asn Thr Tyr 20 25 30 <210> 142

<210> 137

<211> 33

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

(:‘ <220>

<221> MOD_RES

<222> O..(D

<223> Isocaproyl-Lys

<220>

<221> MOD_RES
<222> (33)..(33)
<223> 4ABU
<400> 137

Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser GIn Glu Leu

1 5 10 15

His Arg Leu GIn Thr Tyr Pro Arg Thr Asn Thr Gly Ser Asn Thr Tyr
20 25 30

Xaa

<210> 138

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> - Ssynthetic peptide construct

<400> 138
&ys Cys Asn Thr ger Thr Cys Ala Thr ign Arg Leu Ala Asn Glu Leu

val Arg Leu gAn Thr Tyr Pro Arg ;?r Asn val Gly Ser ggu Ala phe
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<211> 32 <212> PRT <213% Artificial sequence <2§Q$ <223> synthetic
pepti de construct <400> 142 64 Lys Cys Asn Thr Ala Thr Cys Val Leu
Gy Arg Leu Ala Asp Phe Leu 1 5 10 15 His Arg Leu An Thr Tyr Pro
Arg Thr Asn Thr @y ser Asn Thr Tyr 20 25 30 <210> 143 <211> 30
<21¥PA0PRM39213> Artificial sequence <220> - <223> Synthetic peptide
(C:JO g §0t3$@<400> 143 Cys Asn Thr Al aG'Thr rC],ys val Leu Ay ﬁ\rg Leu ﬁer

n . 5 Arg Leu n Thr Tyr Pro Arg Thr Asn Thr
aQ y ooy ksn‘%crﬁ%(l)s%g&%oel <210> 144 <211> 33 <212> PRT <213>
Art4X20si al Sequence <220> <223> Synthetic peptide construct <400>
144<229% SyotheficTeaptAde cPRstmygs Val Leu Ay Arg Leu ser Gn Gu Leu
1 5<@8>1§3 Hs Arg Leu An Asn he Val Pro Arg Thr Asn Thr Gy Ser Asn
Thr 2 '30 C Tyr <210> 145 <211> 32 <212> PRT <213> Artificial
sec§y3HCﬁs ASR 2fhr é1a Thr cys val Leu g%y Arg Leu Ser GlIn g;u Leu

His Arg Leu GlIn Thr Tyr Pro Thr Asn val Gly Ser Glu Ala Phe
20 25 30

<210> 140
<211> 32
. <212> PRT
gr <213> Artificial Sequence

<220>
<223> sSynthetic peptide construct

<400> 140
iys Cys Asn Thr é]a Thr Cys val Leu Egy Arg Leu Ser Arg igr Leu

His Arg Leu EAn Thr Tyr Pro Arg ;gr Asn Thr Gly Ser an Thr Tyr

<210> 141

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

(:" " <400> 141
&ys Cys Asn Thr é1a Thr Cys val Thr ?gs Arg Leu Ser GIn Glu Leu

His Arg Leu ggn Thr Tyr Pro Arg ggr Asn Thr Gly ser ggn Thr Tyr

<210> 142

<211l> 32

<212> PRT

<213> Artificial Sequence

<220> . o
<223> Synthetic peptide construct

<400> 142
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<223> Synthetic peptide construct <400> 145 Lys €ys Asn Thr Ala Thr
Cys Val Leu Gy Arg Lev-ser An Qu Leu 1 5 10 15-"H s Arg Leu An
Thr Tyr Pro Arg Thr Asn Thr Ay Ser Au Thr Phe 65 20 25 30 <210>
146 <211> 32 <212> PRT <213> Artificial sequence <220> <223>

synt het.i j.d truc <400= 146 Al a GQvs Thr Ala Thr cys
val Fi{sgt&y%@ﬁ%hgr E]e%qiégr&é {rllﬂGLégL%X A% %eﬂd@éSAé%sHEge Ath Leu G n Thr
Tyr Pro Arg Thr Asn Thr Ay Ser Asn Thr Tyr 20 25 30 C <210> 147
<211> 32 <212> PRT <213> Artificial Sequence <220> <223> synthetic
pepHT%érEdﬁg&ch" Jy0OR¥ 01478 %’g§ ASPSTING 1Y Her Apgd ThF TE)s Val Leu Ay
Arg Leu Ser Gu Leu 15 15 H's Arg.Letr A n Thr Tyr Pro Arg
Thr Asn Thr Ay ser Lys Ala Phe 20 25 30 <210> 148 <211> 32 <212>
PRT<z@:3>148rti ficial sequence C <220> <223> synthetic peptide
congllluctSO <400> 148 Lys Cys Asp Thr Ala Thr cys Val Thr His Arg Leu
Al a Ley.keu .1 5 10 15 ser Arg Ser A n Thr Tyr Pro Arg Thr Asn
ab:c g ol RSN

<220> .

<223> Synthetic peptide construct

<400> 143
Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser GIn Glu Leu His
1 5 10 15

Arg Leu GIn Thr Tyr Pro Arg Thr Asn Thr Gly Ser Asn Thr
- 20 25 30

<210> 144

<211> 33

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 144

Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser GIn Glu Leu
1 5 10 15

His Arg Leu GIn Asn Phe val Pro Arg Thr Asn Thr Gly Ser Asn Thr
20 25 30

C wyr

<210> 145

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 145

Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser GIn Glu Leu
1 5 10 15

.His Arg Leu GIn Thr Tyr Pro Arg Thr Asn Thr Gly Ser Glu Thr Phe
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20 25 30 <210> 149 <211> 32 <212> PRT <213> Artificial sequence
<220> <223> synthetic peptide construct 66 <400> 149 Lys Cys Asn Thr
Ala Thr Cys Val Leu Ay Arg Leu Ala Asp Ala Leu 1 5 10 15 His Arg
lea A n Thr T¥r Pro Arg Thr Asn Thr Ay Ser Asg Thr Tyr 20 25 30
<210> 150 <21%% 32 <212> PRT 4213> Artifici al 3%equence <220> <223>
Synthetic peptide construct <400> 150 Lys Cys Asn Thr Ala Thr Cys
Val <be® Gy Arg Leu Ala Ala Phe Leu 1 5 10 15 H's Arg Leu @ n Thr
Tyr <PtI> A823) Thr Asn Thr Ay ser Asn Thr ryr 20 25 30 <210> 151 <211>
32 <ZIZ2>PHRT <213> Artificial Sequence <220> <223> synthetic

pepfFiE cAHSTAGHR! SeMEHSe 151 Ser Cys Asn Thr Ala Thr cys Val Lea Gy
Arg.bsgh Ala Asp Phe Leu 1 5 10 15 Hs Arg Leu Gn Thr ryr Pro Arg
Thr <2333 Thyntheyi s pepdida ddnsthyat 20 25 30 <210> 152 <211> 32 <212>

PRT <213> Artificial Sequence
<400> 146

Ala Cys Asp Thr Ala Thr Cys val Leu Gly Arg Leu Ser GIn Glu Leu
1 5 10 15
His Arg Leu gén Thr Tyr Pro Arg {?r Asn Thr Gly Ser ggn Thr Tyr

<210> 147
C <«11> 32
<212> PRT
<213> Artificial seguence

<220>
<223> Synthetic peptide construct

<400> 147
Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser GIn Glu Leu
1 5 10 15

His Arg Leu gan Thr Tyr Pro Arg g?r Asn Thr Gly Ser 555 Ala Phe

<210> 148

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 148

M

Lys Cys Asp Thr Ala Thr Cys val Thr His Arg Leu Ala Gly Leu Leu
1 5 10 15
Ser Arg Ser ggn Thr Tyr Pro Arg {Er Asn Thr Gly Ser ?8“ Thr Tyr

<210> 149

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> sSynthetic peptide construct
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<220> <223> synthetic peptide construct <400> 157 Lys Cys Asn Thr
Ala Thr Cys Val Leu Ay-Arg Leu ser Gdn GQu Leu 15 10 15 His Arg
LeU dn Thr Met Pro Arg Thr Asn Thr Ay ser Asn Thr ryr 20 25 30 67
<210> 153 <211> 32 <212> PRT <213> Artificial sequence <220> <223>
syntligs) cipgpti de construct <400> 153 Lys Cys Asn Thr Ala Thr Cys
Val Leu G}y Arg Leu ser Gn GQGu Leu 15 10 15 H's Arg Leu A n Thr
Val LPscyAr gsaTithr Ada THir c@d wabareuAsty Ehg LEUrAl20A95 A30 Led210> 154 <211>
32 1<212> PRT <213> Artificial SeYience <220> <243> synthetic
pepti de construct <400> 154 Lys Cys Asn Thr Ala Thr Cys Val Leu Ay
A O hriSTeTcth Tk hftiord aPg HhrlBon Hhe iy Ssdriisd3rir Hyr Tvr Pro Arg
hr Asn Thr Gy Ser n Thr y3520 25 30 "<21030155 < 11> 32 <212>
PRT <213> Artificial Sequence <220> <223> Synthetic peptide
cons <400> 155 Ser cys Asn Thr Ala Thr cys Val Leu Ay Arg
Leu %%F G uleu 15 10 15

<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 150
LYs Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ala Ala Phe Leu
1 5 10 15

His Arg Leu g%n Thr Tyr Pro Arg ggr Asn Thr Gly Ser ggn Thr Tyr

<210> 151

<21l> 32

<212> PRT

<213> Artificial Sequence

<220> ) )
<223> Synthetic peptide construct

<400> 151
ser cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ala Asp Phe Leu
1 S 10 15

His Arg Leu ggn Thr Tyr Pro Arg ;?r Asn Thr Gly Ser ggn Thr Tyr

<210> 152

<211> 32

<212> PRT

<213> Artificial Sequence

<220> i
<223> Synthetic peptide construct

<400> 152

Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ser GIn Glu lLeu
1 5 10 15

His Arg Leu gsn Thr Met Pro Arg ;gr Ash Thr Gly Ser ggn Thr Tyr
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Hs Arg Leu An Thr Tyﬁ Rro Arg Thr Asn Thr Gy seT YAsn Thr Tyr 20 25
30 <210> 156 <211> 32 -<212> PRT <213> Artificial Sequence <220>
<223> synthetic peptide construct <400> 156 68 f i Lys cys Asn Thr
Ala Thr cys Val Leu Ay Arg Leu Thr Gu Phe Leu 1 5 10 15 H's Arg
Leucsgy Tigs Tyr Pro Arg Thr Asn Thr Gy ser Asn Thr Tyr 20 25 30
<21Q@211573x211> 32 <212> PRT <213> Artificial sequence <220> <223>
synkBbi cPRepti de construct <400> 157 Lys Cys Asn Thr Ala Thr cys
Val <¢Hir G“S/t‘/f\i‘@’ﬂ BeIYeAcE u Phe Leu 1 5 10 15 His Arg Leu G n Thr
Tyr Arg Thr Asn Thr @y Ser Asn Thr Tyr 20 25 30 <210> 158 <211>
<2<§5%2>sﬁl%ﬁeﬁ?c1§€pﬁ%l tdrfsicAlictSequence  <220> <223> Synthetic
peptlde construct <400> 158 Lys Cys Asn Thr Ala Thr Cys Val Leu Ay
Ar g<#@r Th¥3 Asp T7yyr Leu 1 5 10 15 His Arg Leu @n Thr Tyr Pro Arg

g er e 358 ﬁsrncyshweuz&yzirgqeu%erzapn a1t 22

His Arg Leu ggn Thr val Pro Arg ;hr Asn Thr Gly Ser ggn Thr Tyr
‘ 5

<210> 154
<211> 32
<212> PRT
ej‘ <213> Artificial Sequence

<220>
<223> synthetic peptide construct

<400> 154

Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Asn Glu Tyr Leu
1 5 10 15
His Arg Leu ggn Thr Tyr Pro Arg Egr Asn Thr Gly Ser gan Thr Tyr

<210> 155

<211> 32

<212> PRT

<213> Artificial Sequence

<220> . )
<223> Synthetic peptide construct

C <400> 155

ier Cys Asn Thr ?13 Thr Cys val Leu Ggy Arg Leu Ser Gln g;u Leu

His Arg Leu g1n Thr Tyr Pro Arg ;gr Asn Thr Gly Ser ggn Thr Tyr

<210> 156

<211> 32

<212> PRT

<213> Artificial Sequence

<220> i
<223> Synthetic peptide construct

<400> 156
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<212> PRT <213> Artifigial Sequence <220> <223> synthetic peptide
construct <400> 159 Lys‘Cys Asn Thr Ala Thr cys Val' Leu Ay Arg Leu
Ala @dn Phe Leu 1 S 10 15 His Arg Leu @n Thr Tyr Pro Arg Thr Asn
Thr Ay ser Asn Thr Tyr 20 25 30 <210> 160 69 / <211> 32 <212> PRT
<213>_ArtificlLal Sequence 0> 23> nt.het tide construct
<40$¥5 %5 {Vsjr%@?%sqﬁ”’ > Xﬁiiﬁﬁréf!yg'”%i?é%ed g@%ﬁgg"eﬁ'eu Al a Asp Phe
Leu 15 10 15 H's Arg Phe dn r Phe Pro Arg Thr Asn Thr @y Ser
Asn Thr Tyr 20 25 30 <210> 161 <211> 32 <212> PRT <213> Artificial
SeqHén ey IGU<Qb03hEM>Pscyﬁmérﬂwirch@ew&éyc&ﬂrsgﬁmdbr WA00> 161 Lys
Cys Asn Thr AP Thr Cys Val Leéd Gy Arg Leu A OAsp Phe Leu 1 5 10
15 H's Arg Phe H's Thr Phe Pro Arg Thr Asn Thr Ay Ser Asn Thr Tyr

20 23180 15210> 162 <211> 32 <212> PRT <213> Artificial Sequence

<22821k223% synthetic peptide construct
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 157

Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ala Glu Phe Leu
1 5 10 15

€:- His Arg Leu gén Thr Tyr Pro Arg ggr Asn Thr Gly Ser gan Thr Tyr

<210> 158

<211> 32

<212> PRT

<213> Artificial Sequence

<220> .
<223> Synthetic peptide construct

<400> 158

Lys Cys Ash Thr Ala Thr Cys val Leu Gly Arg Leu Thr Asp Tyr Leu
1 5 10 15
His Arg Leu gén Thr Tyr Pro Arg ggr Asn Thr Gly Ser ggn Thr Tyr

{ <210> 159
© <211> 32
<212> PRT
<213> Artificial Sequence

<220> .
<223> Synthetic peptide construct

<400> 159
Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ala GIn Phe Leu
1 5 10 15

His Arg teu Gén Thr Tyr Pro Arg ggr Asn Thr Gly Ser ggn Thr Tyr
2

<210> 160
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<400> 162 Lys Cys Asn Thr. Ala Thr Cys Val Leu Gy Arg Leu Ala Asp Phe
Leu 1510 15 His Ar@;Phe @ n Thr Phe Pro Arg Thr Asn Thr Ay ser
@y Thr Pro 20 25 30 <210> 163 <211> 31 <212> PRT <213> Artificial
Sequence <220> <223> synthetic peptide construct <400> 163 Cys Asn
Thr< ﬁR Cys Val Leu Ay Arg Leu Ala Asp Phe Leu Hs 7041 15
Ar n r Pro Arg Thr Asn Thr Ay ser Asn Thr Tyr
20 gélﬁb %ﬁg E? ZEQ¥T}§ <212> PRT <213> Artificial Sequence
<22@226s223> Synt heti c eptlde construct <400> 164 Lys Cys Asp Thr
Al a <IR¥> Cygnthigriq ¢epdde pprstrect Ser Gn Gu Leu 1 5 10 15 His Arg
Leu q TQ& Tyr Pro Arg Thr Asn Thr dy Ser Asn Thr Tyr 20 25 30
<21032"165 11> 32 <212> PRT <213> Artificial Sequence <220> <223>
syntihetdys pﬁptrhdeneon&t cystval YA0B1L Gog Lies AV adgPhdhrevAl @ Thr Cys
Val lLeu Ay Arg Lseu Phe Asp Phe Lad 1 5 10 15 Hil$ Arg Leu @ n Thr
Tyr Pro Arg Thr Asn Thr El'y Ser Asn Thr Tyr

His Arg Phe ggn Thr Phe Pro Arg ;gr Asn Thr Gly Ser ggn Thr Tyr

<210> 161

<211> 32

<212> PRT

<213> Artificial Sequence

C <220

<223> Synthetic peptide construct

<400> 161

Lys Cys Asn Thr éla Thr Cys val Leu géy Arg Leu Ala Asp i?e Leu
1

His Arg Phe gas Thr pPhe Pro Arg ;gr Asn Thr Gly Ser ggn Thr Tyr

<210> 162

<211> 32

<212> PRT

<213> Artificial Sequence

<220> ) .
<223> Synthetic peptide construct

<400> 162
{:i iys Cys Asn Thr ?1a Thr Cys val Leu §3y Arg Leu Ala Asp ;?e Leu

His Arg Phe GIn Thr Phe Pro Arg Thr Asn Thr Gly Ser Gly Thr Pro
20 25 30

<210> 163

<211l> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 163
Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Ala Asp Phe Leu His
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20 25 30 <210> 166 <211> 32 <212> PRT <213> Artif{icial Sequence
<220> <223> synthetic peptide construct <400> 166 Lys Cys Asn Thr
Ala Thr Cys val Leu Ay Arg Leu Ala Ala Ala Leu 1 5 10 15 His Arg
Leu Gn Thr Tyr Pro Arg Thr Asn Thy Ay Ser Asn Thr. Tyr 20 25 30
<210> 167 <211> 3'% <212> PRT 71 ¥313> Artificial equence <220>
<223> synthétic peptide construct <400> 167 Thr Cys Asp Thr Al a Thr
cys Aval Lde@l i EaTHr Ang ks ABGIThE AsnGrhir 168Y seb BsrlGhdSyrHi s Arg Leu G n
Thr Tyr Pro A2§ Thr Asn Thr G35 Ser Asn Thr TysB020 25 30 <210> 168
<211> 32 <212> PRT <213> Artificial Sequence <220> <223> synthetic
pepti,4g, cqpgtruct <400> 168 Cys Ser Asn Leu Ser Thr Cys Ala Thr G n
Argj.zqggAhg Asn Gu Leu 1 5 10 15 Val Arg Leu An Thr Tyr Pro Arg
Thr &> VakTAy Ser Asn Thr Tyr 20 25 30 <210> 169 <211> 32 <212>
PRT <2238> Anrifiiici el Sedwangaence

<220> )
<223> Synthetic peptide construct

<400> 164

Lys Cys Asp Thr Ala Thr Cys val Leu Gly Arg Leu Ser GIn Glu Leu
1 5 10 15

His Arg Leu gén Thr Tyr Pro Arg ;gr Asn Thr Gly Ser égn Thr Tyr

<210> 165

<21l> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 165
Lys Cys Asn Thr Ala Thr Cys val Leu Gly Arg Leu Phe Asp Phe Leu
1 5 10 15

His Arg Leu ggn Thr Tyr Pro Arg ggr Asn Thr Gly Ser égn Thr Tyr

<210> 166
- <211 32
(“ <212> PRT
+ <213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 166

iys Cys Asn Thr é]a Thr Cys val Leu ggy Arg Leu Ala Ala ?;a Leu

His Arg Leu §An Thr Tyr Pro Arg ;gr Asn Thr Gly Ser ggn Thr Tyr

<210> 167
<21L> 32
<212> PRT
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<220> <223> synthetic @eptlde construct <400> 169 hys cys Asn Thr
Ala Thr cys Ala Thr (§n~¢kg Leu Ala Asn Gu Leu 1 5 10 15 Val Arg
Leu A@n Thr Tyr Pro Arg Thr Asn Val Ay Ser Asn Thr Tyr 20 25 30
170r i%; <212> PRT <213> Artificial sequence <220> <223>
synf 3f| &éﬁnﬁ THEYFuct  <400> 170 Cys Ser Asn Leu Ser Thr Cys
Val<doget Ay Arg Leu Ser dn QQu Leu 1510 15 72 Hs Arg Leu @n
Thr<ZRgs Ryothetg cTpeptAde cbhstrdcy Ser Asn Thr Tyr 20 25 30 <210> 171
<211> 32 . <212> PRT <213> Artificial Sequence <220> <223> synthetic
pepfi®82 d&bstruct <400> 171 LyS Cys Asn Thr Ala Thr Cys Val Leu Qv
Ar grm%ssarquﬂ} SEY Theteyslval lQuJe'ﬁy kltq; L6% GeleinGEqL [By Tyr Pro Arg
Thr1 Asn™ Thr ser Asn Thr Tyr 0 <210> 1y <211> 25 <212>
PRT <213> Art|f|C|aI Sequence <220> <223> synthetic peptide
con truct 172 Val rf5Erg %y _threLcl;1 Ser Glsrrl1 u_Leu His Lys Leu

f;rgnheu FgldS\ Ttir' gyy y Ser /;O rTyr

<210> 168

<211> 32

<212> PRT

<213> Artificial Sequence

<220> )
. <223> synthetic peptide construct

<: <400> 168

gys ser Asn Leu ger Thr Cys Ala Thr G]n Arg Leu Ala Asn g;u Leu

val Arg Leu ggn Thr Tyr Pro Arg ggr Asn val Gly Ser ggn Thr Tyr

<210> 169

<21l> 32

<212> PRT

<213> Artificial Sequence

<220> .
<223> Synthetic peptide construct

<400> 169
Lys Cys Asn Thr Ala Thr Cys Ala Thr Gln Arg Leu Ala Asn Glu Leu
1 5 10 15

a

val Arg Leu ggn Thr Tyr Pro Arg ggr Asn val Gly Ser éan Thr Tyr

<210> 170

<21li> 32

<212> PRT

<213> Artificial Sequence

<220> . )
<223> synthetic peptide construct

<400> 170

Cys Ser Asn Leu Ser Thr Cys val Leu Gly Arg Leu Ser Gln Glu Leu
1 5 10 15
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Arg Thr Asn Thr Ay Sers Gy Thr Pro 20 25 <210> 173) <211> 25 <212>
PRT <213> Artificial seguence <220> <223> synthetic peptide
construct <400> 173 Val Leu Ay Lys Leu Ser An GQu Leu H's LyS Leu
G@n Thr Tyr Pro 1 5 10 15 Arg Thr Asn Thr Gy Ser Asn Thr Tyr 20 25

Zgég gﬁﬂﬁﬂé &g %@Btﬁyﬁe ’E"oEER?TTf‘%éL”?;’ %éé%ﬁ“ §'7%%He v 1‘2’2532(”

(1)..(1) <223> hydrogen or acetyl group on N-ternlnal am no acid

residue <220> <221> M SC FEATURE <222> (1)..(1) <223> Ala or

absé?—l 0> <33210> <221> M SC FEATURE <222> (4). .(4) <223> Arg, dn, Lys,
;Le <220> <221> M S-FEATURE <222> (8)..(8) <223> dn, Qdu,

Asniz RiviRhEi 1<22QRnER221> M SC_FEATURE  <222> (22)..(22)

<220> .
<223> Synthetic peptide construct
<400> 171

Lys Cys Asnh Thr Ala Thr Cys val Leu Gly Arg Leu Ser Gln Glu Leu
1 5 10 15
His Arg Leu gén Thr Tyr Pro Arg ;?r Asn Thr Gly Ser égn Thr Tyr

<210> 172

<21l> 25 _

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 172

val Leu Gly Lys Leu Ser GIn Glu Leu His Lys Leu GIn Thr Tyr Pro
1 5 10 15
Arg Thr Asn Thr Gly Ser Gly Thr Pro

20 25

<210> 173
<211> 25
<212> PRT
<:: <213> Artificial Sequence

" <220> .
<223> Synthetic peptide construct

<400> 173
val Leu Gly Lys Leu Ser GIn Glu Leu His Lys Leu Gln Thr Tyr Pro
1 5 10 15

Arg Thr Asn Thr Gly Ser Asn Thr Tyr
| 20 25

<210> 174

<211> 25

<212> PRT

<213> Artificial Sequence
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- PN

<223> Al a or ser <400{_§74 xaa Thr A n Xaa LeU Alia JAsnh Xaa Leu Va
Arg LeUdn Thr Tyr Pro— 1 5 10 15 Arg Thr Asn Val dy xaa Asn Thr
T5 r 20 2 <210> 175 <211> 25 <212> PRT <213> Artificial sequence
C <22z <223> synthetic peptide construct <220> <221> MOD_RES <222>
(1) 330) syneRat cag@irilie AloRstfQ0> 175 Ala Thr Gn Arg Leu Ala Asn G u
Leu Val Arg Leu n Thr Tyr Pro 1 5 10 15 Arg Thr Asn Val dy Ser
Asn Thr Tyr 20 25 <210> 176 74 Tom. 1 i <211> 25 <212> PRT <213>
Art£43%i al Sequence <220> <223> Synt hetic peptide construct <400>
1762 %ﬁﬁLéﬁg A@n Leu Ala Asn A n Leu Val Arg Leu @ n Thr Tyr Pro
1 5¢ >15hydﬁ_|6_§hnTBF Ay Vayrofd vnSertefithalNaming’ a@dQ R&sidge10> 177 <211>
25 <212> P -

<220> .

<221> MISC_FEATURE

<222> (1)..(D

<223> Ala or absent

<220>

<221> MISC_FEATURE

<222> (4)..{4)

<223> Arg, GIn, Lys, Asn or Leu

<220>
<221> MISC_FEATURE
. <222>  (8)..(8)
{:ﬁ <223> GIn, Glu, Ash, Asp or Phe

<220>

<221> MISC_FEATURE
<222> (22)..(22)
<223> Ala or Ser
<400> 174

Xaa Thr GIn Xaa Leu Ala Asn Xaa Leu val Arg Leu GIn Thr Tgr Pro
1 5 10 i
Arg Thr Asn val Gly Xaa Asn Thr Tgr

20 2

<210> 175

<211> 25

<212> PRT

<213> Artificial Sequence

- <220
Q:: <223> synthetic peptide construct

<220>

<221> MOD_RES
<222> (D..(1)
<223> acetyl-Ala
<400> 175

Ala Thr Gln Arg Leu Ala Asn Glu Leu Val Arg Leu Gln Thr Tgr Pro
1 5 10 1
Arg Thr Asn val Gly Ser Asn Thr Tyr

20 25

<210> 176
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<213> Artificial sequencg C <220> <223> synthetic peptide construct
<400> 177 Ala Thr G n Léu Leu Ala Asn G n Leu Val Arg Leu A n Thr Tyr
Pro 15 10 15 Arg Thr Asn Val Gy Ser Asn Thr Tyr 20 25 <210> 178
<21137135 212> PRT <213> Artificial Sequence <220> <223> synthetic
pept2de caystruct <400> 178 Ala Thr G n Arg Leu Ala Asn G n Leu Val
Arg<28s GntiTiriaTyseghence 1 5 10 15 Arg Thr Asn Val dy Ser Asn Thr
Tyr§§$%25 <210> 179 <211> 25 <212> PRT <213> Artificial sequence
<22 223> t het | epti onstruct <400> 179 Ala Thr A n Leu
Leu %32 isgsyr’n‘tﬁag{l}-ch‘tiﬁtS/gF "Dragﬁ’ecg Gn Thr Tyr Pro 75 1 5 10 15 Arg
Thr<4gpe VEle Ay Ser Asn Thr Tyr 20 25 <210> 180 <211> 25 <212> PRT
<213> Artificial Sequence <220> <223> synthetic peptide construct
<40§)B1 B0 q&PaG}th:e‘G/ﬂad-W EHy Lay e}igAsﬁfrgG—%P Gé0 Wl '{gr@weu @ n Thr Tyr
Pro

Arg Thr Ash val Gly Ser Asn Thr Tyr
20 25

<210> 177

<211> 25

<212> PRT

<213> Artificial Sequence

C <220

<223> sSynthetic peptide construct

<400> 177

Ala Thr GIn Leu Leu Ala Asn Gln Leu val Arg Leu Gln Thr Tyr Pro
1 5 10 15

Arg Thr Asn val Gly Ser Asn Thr Tyr
. 20 25

<210> 178

<211> 25

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide construct

<400> 178
(:i Ala Thr GIn Arg Leu Ala Asn GIn Leu val Arg Leu Gln Thr Tyr Pro
1 5 10 15

Arg Thr Asn val Gly Ser Asn Thr Tyr
20 25

<210> 179

<211> 25

<212> PRT

<213> Artificial Sequence

<220>
<223> Ssynthetic peptide construct

<400> 179

Ala Thr Gln Leu Leu Ala Asn Glu Leu val Arg Leu GIn Thr Tyr Pro
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1510 15 Arg Thr AsnVal Ay Ser Asn Thr Tyr 20 25 <210> 181 <211>
39 <212> PRT <213> Hel'oderma horridum <400> 181 Hi's ser Asp @y Thr
Phe Thr Ser Asp Leu Ser Lys Gdn Mt Qu Au 15 10 15 du Ala Va
ArglLeu Phe Ile gu Trp Leu Lys gﬁp Gy Ay Pro S(ig 20 25 30 Ser Ay
Ala™Pro Pro Pro Ser 35 <210> 18 <211> 39 <2123 PRT <213>

Hel oder ma spectum <400> 182 Hs Ay Gu @y Thr Phe Thr Ser Asp Leu
Ser Aty The AsnMed1 Gy S@ruasnl Thr 1@rl5 G u Ala Val Arg Leu Phe Ile Gu
Trp Leu Lys A8h Ay Ay Pro Se&b5 20 25 30 Ser Ay Ala Pro Pro Pro Ser
35 <210> 183 76 j1 F m] A ..~ <211> 39 <212> PRT <213> Artificial
Seqy e 145220> <223> synthetic peptide construct <400> 183 His Gy
d U<%E§ T, Phe Thr Ser Asp Leu ser Lys Gdn Leu Qu Gu 15 10 15

G u<X2 VeRT Arg Leu Phe Ile Qu Phe Leu Lys Asn Ay Ay Pro Ser 20 25
30 <213> Artificial Sequence

<220>
<223> sSynthetic peptide construct

<400> 180 _
Ala Thr GIn GIn Leu Ala Asn Glu Leu val Arg Leu GIn Thr Tyr Pro
1 5 10 15

Arg Thr Asn val Gly Ser Asn Thr Tyr
20 25

<210> 181

<211> 39

<212> PRT

<213> Heloderma horridum
<400> 181

His ser Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys GIn Met 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 §1a Pro Pro Pro Ser
5

<210> 182

£ <211 39

. <212> PRT
<213> Heloderma spectum
<400> 182

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys GIn Met 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 g}a Pro Pro Pro Ser

<210> 183
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Ser Gy Ala Pro Pro Pro/Ser 35 <210> 184 <211> 39 ;<212> PRT <213>
Artificial Sequence <220> <223> synthetic peptide-construct <400>
184 Hs Ay Qu Ay Ala Phe Thr Ser Asp Leu Ser Lys G n Leu Qu Qu
151015 du Ala Val Arg Leu Phe Ile Gu Phe Leu Lys Asn Gly Gy
Pro< 2 530 Ser Ay Ala Pro Pro Pro ser 35 <210> 185 C <211>
39 cial Sequence <220> <223> synthetic peptide
construct <Ib§gﬁlgg‘{ﬁhééGy GQu dy Thr Phe Thr Ser Asp Leu Ser Lys
An<®» Gu Gu 151015 du Ala Val Arg Leu Ala Ile Au Phe Leu
Lys<b&ﬁﬂr (}WltGBWCPIPeP'@élﬂ os2Buad@0 Ser Ay Ala Pro Pro Pro Ser 35 77
%@6 <211> 30 <212> PRT <213> Artificial sequence <220>
<22§i §yn} etic peptide construct <400> 186 Hs Gy Qu Ay Thr Phe

Thr »fsﬁrsw\sauLew s;w RHES TR @eWspGigu Gkt Ly} @'lleELﬂ-%}u Glu
Glu Ala val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly Pro Ser
20 25 30
ser Gly é}a Pro Pro Pro Ser

<210> 184
{T’ <211> 39
»  <212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide construct

<400> 184
His Gly Glu Gly Ala Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 . 15

Glu Ala val Arg Leu Phe Ile Glu Phe Leu Lys Ash Gly Gly Pro Ser
20 25 30
ser Gly Q}a Pro Pro Pro Ser

<210> 185
<211> 39
C' <212> PRT
"~ <213> Artificial Sequence

<220> _
<223> synthetic peptide construct

<400> 185
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys GIn Leu Glu Glu
1 5 10 15

Glu Ala val %59 Leu Ala Ile Glu sge Leu Lys Asn Gly g%y Pro Ser

ser Gly g]a Pro Pro Pro Ser
5
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Gu Ala Val Arg Leu Pheslle Gu Trp Leu Lys Asn Gy Gy 20 25 30
<210> 187 <211> 28 <212>’'PRT <213> Artificial Sequence <220> <223>
synt hetic peptide construct <400> 187 His Ay Gu @y Thr Phe Thr
Ser Asp Leu ser Lys Gn Mt Qu Au 1510 15 du Ala val Arg Leu
Phe &H Gﬁ Trp Leu Lys Asn 20 25 <210> 188 <211> 28 <212> PRT

<21 i ?cial Sequence <220> <223> synthetic peptide construct
<40Q213188phkrs Ay Gu Ay Thr Phe Thr ser Asp Leu ser Lys An Leu GQu
A u <2136 A6tifGcidd Seddemcwal Arg Leu Phe Ile G u Phe Leu Lys Asn 20 25
<210> %?9 <211> 28 <212> PRT <213> Artificial Sequence <220> <223>
synt C ti construct = <400> 189 78 Hs Ay Gu Ay Thr Phe Thr
sgr jzé% ng&g"gﬂffs?gééﬁ Ecé Pt Adu 151015 Gu Ala val Arg Leu
Al a d4bg> Ghige Phe Leu Lys Asn 20 25 <210> 190 <211> 39 <212> PRT

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 5 10 15
Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly

20 25 30

<210> 187
<211> 28
<212> PRT
6:7 <213> Artificial Seguence

<220> -
<223> Synthetic peptide construct

<400> 187
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys GIn Met Glu Glu
1 5 10 15

Glu Ala val ggg Leu Phe Ile Glu ;gp Leu Lys Asn

<210> 188

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic peptide construct

C <400> 188
His Gly Glu Gly Thr phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15

Glu Ala val %g Leu Phe Ile Glu gfs\e Leu Lys Asn

<210> 189

<211> 28

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic peptide construct

<400> 189
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<213> Artificial Sequence, <220> <223> synthetic peptide construct
<400> 190 His Ay Gu G-y Thr Phe Thr Ser Asp Leu ser Lys G n Leu Gu
GQu 1510 15 du Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Ay
Gy Pro Ser 20 25 30 Ser Gy Ala Pro Pro Pro Ser 35 <210> 191

<211a .3 P J LLCI q <22 3> synthetic
pepéﬁéeggﬁéiéﬁﬂgt5'Egﬁ%iizé%%LAbﬁé%ké%ﬁ g§g§$n€f§.§§ﬁ§¥@<223> Ac-Lys
r <220> <221> MOD_RES <222> (2)..(2) <223> Agy <220> <221> MOD_RES
<222> (7L§§K7) <223>_A <400> 191 Lys Xaa Asn Thr Ala Thr Xaa Val

Leu @DiyAke yal d[99eqv & % IdeGlucphe 1e8 195 A Hi s Arg Leu G n Thr Tyr
Pro Arg Thr Thr Ay Ser Asfi"Thr Tyr 20 25 30 79

<210> 190

<211> 39

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic peptide construct

<400> 190

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 . 15
C Glu Ala val %g Leu Phe Ile Glu ;;p Leu Lys Asn Gly %y Pro Ser

Ser Gly Aéa Pro Pro Pro Ser
3

<210> 191

<211> 32

<212> PRT

<213> Artificial Seqguence

<220>
<223> Synthetic peptide construct

<220>

<221> MOD_RES
<222> (1)..(L
<223> AcC-LYyS

C - <220>

* <221> MOD_RES
<222> (@)..(D
<223> Agy

<220>

<221> MOD_RES

<222 D)..(D

<223> Agy

<400> 191

Lys Xaa Asn Thr Ala Thr Xaa val Leu ggy Arg Leu Ser GIn Glu Leu

1 5

His Arg Leu GlIn Thr Tyr Pro Arg Thr Asn Thr Gly Ser Asn Thr Tyr
20 25 30

79



