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WD 2007/ 139941PCUUS2007/ 012499 5COMPCOST f 1 ONS AND -
- METHCODS FOR TREATMENT OF CONGESTI VE HEART FAI LURE
FI ELD OF THE | NVENTI ON The present invention rel ates
WaHeitnP4ly to the use of Gl2-1 nol ecul es or BOT/US2007/012499
agoni sts and anal ogs thereof, and to the use of
exendi n nol ecul es or agoni sts and anal ogs thereof,
and nore particularly to the use of these nol ecul es
for the prevention or treatnent of congestive heart
failure. Pharmaceutical conpositions for use in the
met hods of the invention are al so disclosed. The
present invention further relates to conpositions and
met hods for the treatnent of diabetes nellitus, for
the prevention of 15 hyperglycem a and for the
 r eduSIOMPQFITIONS ANDAMETHODS HOR TRE SFVKOROD
-d ucagon- | i ke GRNGRSTIVEHRARRFAIEURE so referred to
as GLP-17-361NH2 or GLP-1) is a product of the
et fSMENTHAN |t is secreted into plasm nalnly

f rome %&s&ﬁiem%ﬁhoﬁngld?ésog%ﬁa 3/3 ﬁgzy o?fGpg! 191%1 Aes or

effects related to pancreati astr0|n est

agonistsn@Rd apnlosshisiersak camd tociheiuse, ofm@gﬂlwagbmﬂép@) agdms and
analo3y MREQIS artd B8 &h&ﬁ&ottﬂé‘hseo&oﬂ EnQbORLs R)?'af Lngventwn

roducts dependent on'the tissue orlgln I'NC

Iy
3

o ﬁ@ﬁae&gé@p@se Feilyer) EReECRuDe) MMRD(CAIG Ho1 0%] i the
‘methbds 6h@eAANGHBA Sre a&&l aeRsdd. 7TﬁZ kr&%&geﬂﬁgﬁ]f%@eggeﬁaﬁs to -

GLP- 1%7 361N112 (PG 78-107]) in th
compogitige mgihefs fogthe trpatme] ofi diaters-mellitpecor jthe priveention of
hypeiBy RiniDEAME the reduction ofFeba Hide3shbfectsor comonl y,

just "GLP-1," as used herein, has an |nsulthotrop|c

effect, stlnulatlng insulin secretion from pancreatic
BAﬁimmaamﬁmjs 012-1 al so inhibits glucagon secretion

38 gfncreatlc al pha-cells (Orskov, et at, Diabetes,
iaagopike empSde-H Afsapide (@lsoaefogeti o asnGBEH7-36INH, or

 GLP-9Y 3518 3rcBct &&Qé}no&;ﬁc@%&n gélé Ore rx@ E%Q:fét@&jln'i@ 1a91§lb Pﬂa‘inly from

th ggstrdce i ams B, Brino

& procgiges elym%zwfskmi%% Eﬁeﬁ é?lgteéntOApamreaitc and

gastrddh@stiddl SfanSigin, 3’ﬁle( hiend Gop Tﬂr% o?in@lP(gfsﬂzfs' ﬁumemus
acid s olda er %

ecret
“‘Ba"% S“‘-‘ézfg’t 513903%30@6-; Pegfde P€9‘3F%§¥SI @P@d@g on éhe assue Jof origin
including hidapat (PAR6-621) andléﬂﬂl?ﬁakﬁ@ﬁ (Mégﬁs R i g%creas,
| ur

and Gp-1 8 Bclve TN apd Q- DT ST BOEER b Frod el of
the maaaﬁmm&eammqma‘ﬁ]ﬂﬂlzmlmﬁebﬁ&ﬁe e pldet, hovever,

lai s that, a er| heral , |ntraper|tonea
| R ERRIES R ot R  BAPS 81 Ned. hergn, Bas. an
insulifdteoyde GPfeéts bibmsiafing insalin sem;ndl H0RY pirbeatid w&%@ &fp-1
GP-1 addi ti onal cine

whi ch hss
siso 8 i oo {eErelE) iRy PRI el (PRI ol Phsbetes,
42: GSEfﬁéuI1|993;sBCAEE31@,neﬂ al hamevis. (#¥esk0y7:18438L19dg).abet 83, i

sralf SR et i B BR800 Fdh Ok ekt s,

@y 3@@@@9@9@%&%@@ enalll DaRtDRPisE:.,e58 et 664- 7&‘&9@) and

has. been cl o rat p ncreatic i slet CDNA
gastri ;aid, 3 PRva A (%?fg%"éf:% Bﬁ‘o ! Aptrre Resadchs34 (HsA03-8, 1989;
O’Haﬂ&aﬂ@qletlkﬂ J1BRRrinol., 126 (IQIGQ%OEBWW&E%@:QR”J 4K Se.

Do 4P BB R L e s oot oo

mtracdtrabxe’vﬁrﬁﬁcﬁlaz\la@mmirﬁﬁm of Gl ¢as eé@t%ﬁa ﬁ%&&feﬁ $his report
(o] ¢} pressure

| j ght
B Y ML AT

circulation. A high. dose of GLP-1 has been 15 found
to produce-a noderate increase in both systolic and
di astolic bl ood pressure, while G.P-2 has no effect
on those paraneters. An extrenely high dose of

G -P-1, adm nistered through the jugular vein, has

been reported to induce an increase in systolic and
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35 Peptides., 53:47-59, 1994). The use of the

insulinotropic activities of exendin-3 and 5

exendin-4 for the treatnment of diabetes nellitus and
WORW7AREYent i on of hypergl yceni a has been pr #pa4SeN07/012499
. (Bug, U S. Pat No. 5,424,286). The 1.JS Food and Drug

Adm ni stration (FDA) has appi oved BYETTA(r)

(exenatide) i.njection as adjunctive therapy to

i mprove gl yceride control in subjects with type 2

di abetes nellitus who are taking netformn, a '

sul fonylurea, or a conbination of netforrnin and a

sul fonylurea but 10 have not achi eved adequate

gl ycem c control. Truncated exendit peptides
such as exendi n49-39), a carboxyam dat ed nol ecul e,
(Taad@hhsagsmm:&zls -BS. Fhemuswh, Q?ms-lnzase . rcemn[:emt th:lch

o6 R "B S5l S BIR0L S e S

seciRtion @t Inatans| (Or8toot, «Chie mquez&@ 42:898-69099931.9 %ﬁanﬁﬁﬁ&ﬁ&ne G-

5. Phann 83-91, 1994;
srofeh Fsubilsediors) HePns AS0PES Bspe FRpeble for te
insflinotrb@ie, et S IH)GLIER diad beer] Qerdd]frdih 6 kHABEMPERRYUEDNA library

m?e’%?’é? or{ya%\fh re“é#l&‘%m%hg“c%%?ﬁ’vlegfm |92 417- 21,

199GnciPonl esd | g]uc@nﬂﬂce ﬁePtﬁllas rhave rvest g)llﬁzf &B&aﬁS different
Q ar ent P e tor the
‘mnﬁﬁggkyn oplcq§#‘¥a ]¥Pﬂi§lg% Ve POHEYF FieBRpic and

' chnmttropmg&"m igodhgdeet stightl mcz(eﬁaohnmierﬁl ,blédD pres$iadé lin normal

S S, SRFL B0 2 b BBy e

fou@thm padube a- meﬂm@_mc::baseememtb rsystBiid and ritasBfic maocapressm-e

h man A P;1. rec
w}uPe,egpggﬁﬁ e{’f‘g%t ozbl‘ﬁa%gg paz t}Es %T) %‘fﬁ (%8 GLP-
adminisigpdd| ﬂlrwgsnﬁfeemga@r wietri Hah é:ee:h Uﬂﬁd’tﬂﬁ- indoes e@tlﬂcfrease in

f gl ncreases cAN P
ey GHERRY Budelif LABRINNE ool LR Rl g
recqpﬁé's ESthSQNﬁJI Reyrepedat Bersgaf I.oMe Rl Rhgalmbrﬁmpﬁdek,os'z 63-
8, clin-P-391 al so acts as an antagoni st of the ful
'ength exendins, inhibiting stinulation of pancreatic
ac |£@P‘h@é Iatﬁspwde& tntl are-fouahth thr ealivaneZithe Reilsfmousterpd lizard

lend@%enogs toBlﬁh.Q&:aa," g%]ﬁ The gtg&gcfé?egggp %ﬁég%xengﬁq i présen{ in the

safiyay o Hlefodprma Gprridum. indserehdingt isnpriescnt om tlod sqjivas:lfa‘!eloderma
suspOBM {Fhel €VEl 57 Qy ERXe Eﬂb}g #65 3646 Il@Bb‘bEtS%S] ]t § al, J. Biol

sonmtostatin rel ease-stimilati ng and gas’tr

Cheprg) 2456092 BPPPh g The erendiiscpvefsomeatedinencd samidhr®y B geveral
menﬁli@é bf g%, gh'feagoﬂxk@ fpep@eaﬂﬁ‘ﬁ@s miﬁ‘khé- ﬁlgglxg% 3&%8133& 53%, being to

Sci encées

{
2%84‘% eﬁ"[ afgﬁf% Sharedft ’fﬁéégg"'h" H’@}j ugul ar vein, has
beeﬁﬁeﬁdiﬂﬂir {sedl dofed: NEE.E RBeJtHCLEARE. "fhes}()gﬁtﬂie sa'stimulates

ast.olic and nean_arterial bl ood pressu

somfgdatin PSR (8RR 2UTin apleaReg iral yicReshs e@gce et al., J.
BiolbThER:, 286:66651096)1993 V!?.-h%@;@?e/f 39%9@11&%920@'?%3”9‘%91994

h f ' CHi
B o A b S-SR R B 509 pmcinct e oumd fo be
GLB-heétsbiok abdEQ6 1 Hrh@RSn ofudiiBh t].@' énh %ﬁ&éase from,

ab ut_50@6 five years (Goodman and
o‘gfﬁ 8 dMBhiras Tor errRer Bpedeions. Pemr#sEal 14-66.20992;

Rauﬁhé.ﬂ,,erl\l:ﬁ)( J. Wil 8O 38%7.20angest i y&. hea ggx‘;g{% U eulatory

the occurrence of an in

Pepigdin %3 m}gégid% ushPh e m@}ﬂmefronwcs@mse@ﬁm -3 and
to 10 other causes such as _hypertension, ischemc
heart di sease, cardiac mal formati ons such as val vul ar
di sease, or exposure to cardi otoxic conpounds such as
the ant hracycline antibiotics. Wthout being limted
by theory, it has been reported that the increased
wor kl oad that results from high bl ood pressure or the-
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10 increase urine flow, or diuretics. Anobng other
dr awbacks associated with the use of these agents for
treatment of congestive heart failure, these agents
WHaHa#%4dequat el y address the probl ens asso®CAUS2N07/012499
with stress hyperglycenia and insulin resistance. '
Diuretics have several properties that nmake them
© suboptinmal agents for treatnment of congestive heart
failure. One difficulty encountered -with nmany
diuretics 15 such as thiazides, |oop diuretics,
carboni ¢ anhydrase inhibitors, and osnotic diuretics,
is that although they nay be enpl oyed to increase
sodi um excretion, they also result in an increase of
urinary potassium]loss. Exanples of the effects of
exepdivad forthe kreatmenh of dikbetes seliitay améﬂier;es&nﬁparoﬁlhyﬁérglycemia

V05| R U5, BSUELY B R0 ESBRGEE) AT e s o

AdmyrgmhrﬁF@A)M WGV@CBW (emmthb} i@Bction  as- adjunctive

I
o1} e BREGHIL B M SRty e
talq;nggnq&tﬁmam, 8 ﬁﬂﬁgyhgyajmtatqon@:mahon of metfomtin @pila sa@tmyﬁm'ca but

| ude digital
ha"é%‘%?’%%’%# bt A S M one. Char 1 son' s
Prl Bﬁt@h erendint eepiides Veetihc iane exep@irh[ 9B | ©ncartik@9dmidated
moMéQ(ea%cH'ﬂalgmeﬁ{sY3a39%%1%?x49-§89%?; %a@gt g & %? 488 and
gl ec

cosi de, ~an anci ent I've era
Selﬁwauaa@gmastp WK G LRes (Grkes iadldly eﬂwlv &hetbr, 0216& 1%5&55 1993;

Raimg] pwe J.eaf i | s r
al i, & Cér it acﬁo;%iigég% dzeésb%a% %gf 1o angép&') l‘iﬁf et al., Fur. J.

Phaya e 1\R8-91n ﬂ??ﬁl'at trgfe-Rifizadelt, oy ol Parbepaor ﬂﬂ@ﬁppl 2):152A,
19%9dEHEﬁc&nfb-9ﬂtlﬁ§§éngﬂdb§&§m$@L§’S§ JF?JVL rgﬁﬁg&s?g]g% ?iced insulin

(Goodnman and | man, -stpra l'yco

secysiigh KPR ek dlt € CHor bast., t%é‘i\'fiéﬂloéi’%z DAletsox, teenl.ng Clin.
Inv&., 98119338 1OIRS] epne &Ebﬁt&l %ai‘e@aﬂ?'} %@%@l‘éeﬁ Ble ingulgagtroplc

veniricul ar funhction; this éffec een reporte

effqehotfdLBr et Searclpprd Bomani prociseticisist tellsi(Fheypny & Frge. Natl

Acddly $6:0U8.4Bb. 5241 8805, 09821 Lk U eﬁgﬁdﬂ{\" [$ EQ bmd to the cloned
contractlle protelns in I ncrease the vel OCI nd

GLE rerrptesi(rad Rreceaiice-calh SLfFch rorgriccdishimant B ol aptides, 15
(3): 15D 994; human GLP-1 rbde@Rl-OMidReNS o 81 %zﬁget@ﬁhé'( - 167882,

ycosi des di |t0X|n have ‘usef’ul durati on
1993* e lgnﬁqs’é@g%glemtg &hs 61@53?;4 ELPohrechpipn | srendin-4 #em agonist,
ie. KitOmeysses F€9Ub! svilifz @Léﬁﬂﬁh i?ljzlsoé.n %négémsts z%ayﬁ ‘bl the
e .

t he t her.a %#IIC i ndex of thesé drugs iS very 'ow wt
stimylgtosy actipRs Gf S¥PRANARPAEIIR efdect i ve dose ratio being
2- IExmadintibes) alsb abtsrasranr&ka{gwni@f bB6E NP1t B HeAdhS) inbibiting

tﬂ%ﬁ%?%ﬂ Qetmee 5:1 and g nary potassi um | 0Ss
PR ERI o] S B et ol BoRia- R, o ., J.
Biok eThepiiS D6 2UT00E 1990 dangess &fw/di0iAal i Ghem, 266:21432-37,

R R D o AR A,
and Ifhibiectihs scaﬁg/costaiuomﬁseahmlahﬁg afd g@ﬁiﬁe%s&inmm&ﬁgifeﬁwnes
or GARRH AR ARTL D b it e 9 itz

I.zﬁz(ﬂczdm&pﬁj aro-34bj anay, SEﬁéhdiﬂl-e,Sﬁnﬁﬁié&iSsd HRMGH Rhd jagulamem has
beedNSEL f action far all cardi | ycosi des except
ST SRS o) LI BUHRETRE T EERbC i adypan @rtgrial blood
preseius sehddn hedg Srak e (FRmmisae e W, dadgdmyqxapﬁggsl GNE3.
npat hom rneti c am nes, which general1y i ncl ude
€pl nephri ne, isoproterenol, dopam ne-and dobut am ne,
can be useful in an acute §etting to stinulate
nyocardi al contractility, Dut they usually require
~constant intravenous infusion and continuous
i ntensive nonitoring of the subject. They typically
| ose their effectiveness after 8 hours, apparently
due to receptor downregul ation. 20Thus, there is a
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O reduction of food intake and the treatnent of
obesity. Exendins have been found to inhibit gastric
enptying (U.S. patent application®Ser. No.
w0grggayreb4, filed Aug. 8, 1996, which enj oy PCTAISRMIMN012499
ownership wth the present invention and is hereby
i ncorporated by reference). Exendi n49-39] has been
used to investigate the physiol ogical relevance of
central 012-1 in control of food intake (Turton, M D.
‘et al., 15 Nature, 379:69-72, 1996). G.P-1
adm ni stered by intracerebroventricular (ICV)
injection inhibits food intake in rats. This
satiety-inducing effect of GLP-1 delivered by ,
I ntracerebroventricular injection is reported to be
i nhCbigestilvebyeatt@eflne| (ECHFON inbnecxihd inidk® cB8®inoh Teatsd o f death

; Ly Vi . as be reported that P- 1 _does
and> Aty ONRKEaLd p e P Bk R o o 0 fve
yeappef(ﬁcpiﬂm?.?»al ariilrﬁigmhix’e rﬂ'i(eTszdrgmcEMgicgl Ba.ﬁﬁ:mbu‘@eutics? Oth Ed.

: , ; ar . P, .. Neur osci .
MoSfly T Ry 2 480 aRRAP 2 Copgsavs el Taits gy, Dpjcausod by the
occawem@i afsmandexeaventsurhaasal oybcdrdial alfaotidie enmbe bedictdhdary to
i nt (U..S, Pat ent 956, 02 filed Jan.
ot EEE 0P e BB RKESOL iEnctrl BBl e A4 Tplematidhs sucn
as yaledandis¢ase et dxpnsiae do icsrdiprio\compoundsosugh e thy antbracycline
) e [ AY2 di _tissu IS )
antfo RS0 N7 hout DURR. ol K6 TR i P2 Bl AP 134 the increased
workdnsddhatassultF dromehighlecd propox bt édsy of 08stofetikoidstis induces

corh : ' 2 . pe bove ,
o o A BT A By e R ML o Sl gy wan,
thezghy pnkangise cpgiricipibtandampisidining chsliec(fsations Sfovesver, over time,
BNGLRL r I elie t iticon,. McGx,aw
the el bRERa 0 PugTy L DAY SEE® sl il 8ol i Btbrotes,
car@paypeyjes wndsedo enpptbticocdbledeatiyl andf myemrdiall fubdtiort pevgressively

detd2fisii6s Problemis that in obese subjects food intake
and_energy expenditure do 30 not cone into bal ance
unteneestsiecheay faibareswmadiivelppeslowlys UEhe Atita niselng n pumping

' %Pﬁﬁgfyﬁﬁyfrﬁ)@ F%ei i@:ﬁg:ﬁat nm&%lg Lﬁlfei {oi g ﬁ?@%ﬁt{%éﬁflogg O INore

fraitless in the medi-um term because 't
comRsa ey dursheninys. dlneaddidgon. dbebrogrdssion of BEHiesdese dound to be
ind@RRG: 108 1R Hatler | SRFRM VSRR (PR ' e |
nOT e t199_5)9 I\Iewp_EngI Ry Joﬁ%%tlsg(_o?ﬂ %ﬁ%ﬁﬁédﬁé‘%&g hanges
caugss b 3 disse mant bhoresgrbrop kpseiog cvex b sbe metjeitrgthains
asyfaptoiagend INakghteNebaYetBidiit Skbdhldhs! grﬁﬁh3%1a"i’ﬁt5ﬁ°§§rmal

ertake

Ss i.,s too _great for nost geople to un on a
AP LT HIFYOT Aedeme e BaY haseTRi<CHBeay agtuslly contribute to
progrefsiandil tie AisRRE) ol et BRE MY Kerthld Rk Gi0nS SHEM bkl heart and

.'|Ptractable nmet abol i c disorder. Not only is-obesity
a HRRf pel i eved by sone to be undesirable for

COSTRRtthfockAARR PedoRilan@ReSEd HeHa® abial bi RSmIRE LAY Sy source.
risk of co-norbidities | ncluding, Type 2 diabetes,

- Hovyeyat flvogss Trapaips e e st effient;spwice 8§ awyorsréiali é eprafiuction in

sitogtimp| o lyoongiaDlischdi@erot iivg! ¥hd1Go ABOGERtve economy of O,
anest hesj a.. Overwei ght and obesity are associated =
Pﬁ“’ﬁu HePBIPE PIablem iy poRgcsBRg Whds gifehhyrerglycemia and
insulinGeased. arflias bfﬁ&olﬂbmoh%%ﬁ@nqﬁculaﬁng levels of free fatty
.atherosclerosis, congestive heart tailure, and sudden
acidg gag Feduessealpgase aa@k?’gﬂhwyg% P A0 towrstfaity agifl eeridgtipp.glepletion
of Xabt afycfeOnidhRdRtRUMDId6andick BNSose abli®HionNS Wele changes
resi stance syndrone, or "syndrone X." In syndrone X,
it has been reported that there is a |inkage between
insulin resistance and hypertension. (Watson N. and
Sandler M, Curr. Aced. Reé. Qpin., 12(6):374-378
15(1991); Kodama J. et aL, D abetes Care,
13(11):1109-1111 (1990); Lithell et al., .1.
Car di ovasc. Pharmacol ., 15 Suppl.  5:S46-S52 (1990)).
In those few subjects who do succeed in | osing

COIL
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In a second aspect, there is provided a pol ypeptide
conprising the amno acid 20 sequence of SEQ I D NO
27 or 44. In a third aspect, there is provided a .
WBa3I el de conprising the anmino acid sequemﬂyuﬁmmMﬂ}w9
ID NO 60. In one enbodinent is provided a
pol ypepti de conprising the am no acid 25 sequence
HGEGThI SDLSKQLEEKAAKEFI EW.KQGGPSSGAPPPS ( SEQ ED NO
27), or its C-teuainal amde (-N12) form The
pol ypepti des herein can optionally conprise a :
Ctermnal amde, which is denoted as "-NFlI2." This
~temanal am de can be included during peptide
chem cal synthesis, added in vivo or added
post-synthesis via chem cal or enzymatic nmeans. In
uliaseihead ehddiditetels sf pratitiedsithsphapgllyss ofphirgp r&8rve and low
conprisin m no aci d sequence HGEGDLSI CQ
offi ﬁ\fﬁs E‘%&\H“ SI CHUS- OH (SEQ I D NO. 60) .
FurA gets ezmiheﬁhlymmes foel atankeot @f Pedngastdeotsaranilure include
exendln a S co |n
anafii G S e 3%, B PRickes (RN Bitinduce
inotsopde effbas (e. 4 emgreasemf famb y>lf cafiteachpn oﬂine hemﬁouhldrmnmounds that
relates S GL ik nal an
incriei e A oot Aakelin SR MR AGRARA vty te use of
thesendpedis nan treatnieat e cangedive- lleaar@ﬂogs sl amdkh aoct adequately

aef0 a3 B alsbliatlo Wil Sipeflientf OSB8I,
a ﬂbhy@hﬁthﬂe &mnpﬂuwwpgﬁhhdhdnmmaeaﬁmul§dqugm@é agents for

o= PARENEL - SIE U RIS, B

. sucb o Whidedes Iyl dipepits, derbooivpanibyiirage tbibitens, nod astdtic diuretics,

s CREANE ey iy R ROV S RO S B R S P B

an iN@easkd)f. unnaty potassmm las{. Gerptoprieg op dteffecisof pofassium loss mclude

"o yp%%ﬁf"%é S%Eﬁgm%g anzﬁ&gﬂa?% Lféli {S’gﬁ’tﬁ‘%s"lesk

clecivcaplicdybphic abmlmnlmes cardiaerdywsriwthopo tihdreareiac grngsl h{%lf:!oth'3r .
dafffls%ﬁtyf\én%ﬁ&g&%d GORg F?s{le VDS §s thed | @ rdeS oPTa@NbH8bhich is not

generally comprises adn1n|ster|ng tO a
conéu@yetqthmuﬁce@cantwmyaﬁhamunt of GLP-1, an

- exendiBpicOfeefl Srthfiflif Bihida Bsd iRIQN Sitdls, @Pﬂbmomimeﬁc
ef fecti e to treat congestive heart failure. Tn one

amioppee] pepnonh@lagirn]s Perenls o/ drtemapMedisinee kefididition, 1991,
g,g ESE iCI ose$YanﬂJ %4L@99nyD&Bt&ilﬁg z{]géﬁﬁiacpgﬁﬁdsgﬁsan am:lent but

hérei'n, for exanple those |o contai ned

 effeptive dharapy (oo ferdiegBamve Tras il terived ik dibs foasalove leaf,

Digh¥ B YulnRla Ghd-DighARN a8ktaOr C%ﬁﬁll@%ljém&é&r Qi %ﬂéﬂt)’and highly

adm ni stered. | n anot her enbo i nent, the net
selestip AP EEora (Fith Sp81S FRPSPETt LIOBweR 04 ROHERH™ ARY agpss cell

meRBrARP tibodManfr@l Eiirha0apiH! Ofrdiad 3ly20sifds 10X8 Bedédreported to
agoni st or analog effecfive to treat congestive heart

incyeatq thegvelocity of shpriening of Arydine R ATHERE, D (AR TR Prement in

verd@@ilhS fun@hioR B0 10X GReh Nep@ @l &l bOlduk So adkalREkab® in the
chronical ly adn1n|stere Iqﬂa further enbodi nent,
availphility Budng §Hipist OloFYIGPNC IG orto cRisHt ﬁnﬁvg GpRtgetils, proteins in

. incRA& A WelodRy el Yol 6 S4eb@eke shortenink N(GRd@iaRMand Gilman,

enbodi ment, a nethod for preventing congestive heart
SUPF@k | ure is provi ded. The nethod generally conprises

ad nnrgosz&;@ﬁ laR@ rélﬁteﬁ coidRicediedsiien g8 d. a@ﬁ@ﬁﬁ); héiua 12601l @urations
, an_exendadl n, or.an agonj st
of acsatma #gf:%ﬁe Bl e e ge sl Wé@%ﬂ&ﬂ&}@na‘éﬁ Pl 2 0f 1.5-5

failure. In one enbodi nent the GLP-1, exendin or
012-1 or exendi n agoni st of anal og is any of the
novel peptides disclosed herein, for exanple those
contained in Table 1. In one enbodi ment, the G.P-1,
exendi n, or exendin or GP-1 ,agonist or analog is
chronically adm nistered. |In another enbodi nent, the
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-exendi n agoni st or analog is any of the novel
pepti des disclosed herein, for exanple 3% those
contained in Table 1. In another enbodi nent, the
WoRiRadYlonpri ses 5 administering to a subj @T/USEN7/012499
need t hereof an anobunt of a GLP-1 agonist or. analog
or exendin agoni st or analog to inprove cardiac
function associated with congestive heart failure. In
one enbodi nent, the G.P-1 agoni st or anal og or
exendi n agoni st or analog is chronically
adm ni stered. In another enbodi ment, the GLP-1
agoni st or anal og or exendin agonist or analog is
acutely adm ni stered. In yet another enbodi nent, a
met hod for attenuating cardiac renodelling is '
daypr oBid elek: 1derep¢michunﬂegemﬁem&lsb ydroagips i &gg low with the mildly

oS GPY SRS 8o, APRERG oL oS Y FUR B0 R dose

raticobemgl bttwgee f5teand 18: 1t annetrg potdssumalosh doe tocume ] ﬂuaguie and

enbodlne { e en é
IOC'pexen(? I'h agoni S t“gl eﬂ?\‘ﬁ% ogelds‘jjln f‘ﬁ%rl Eaglsﬁlé' é‘}cat“’n including

susggpigitlitye 3o dcaadiaos en‘hjfthmm nand qmtmmh@ﬁh@ thoais are often
a
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duripg) dw@hﬁtm@ﬁilcaﬂGﬂI,ZW&mhdwﬂlmmm g ocaur én 20% f hospital
t t r
subJ@&erg . ng aff38! aﬂ%ﬁ%&% @D\aegﬁs%t 3 SRS o LHlAE glycosides

r eno cardi ac
excapé guehain Foosmdhat prolonmed a;lddila»grn@}s bs acfisadeantage ipremepgency
carddRsBhaiBbneongesti ve heart failure. In yet another

enbodi nent, the cardiac renodel i ng occurs after :

di Wm@mw@ pmifes ewhish sgenerglly 2gcludenepingphvige, Hegproterenol,
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renmodeling I's associ at wi th congestive hear
conimihllm dut [they asuadiyoreheire eptrbatit rintrevenbhe indasidn asd continuous
i
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appﬁgém@ﬁt@ife%@régwp@g@ﬁﬁ@m cal ly adnministered. In a
f UFI‘hBErth%@bﬁdé et forl ﬂ:ﬁn’% O %eagﬁerﬁ'}ﬁ’l &%g%rtwe heart
exendi n-agoni st or anal’og is acute y adm ni ster
faﬂuzel FuethBrefads camsbenmaravads andrepmpesitions wiigh arengseful therefore,
havd lﬁgeﬁﬁﬁsten%dzﬁd'ée Biebarsa ThRedBERAd general Iy
%ETISGS adm nistering to a subject in need thereof
frotih of SR pexendiay, wdesiendin o GhR-leggumintn fagrireatment of
con@sﬁ’velhe%aqmme H5 badipagoRll 864 e, UR. kiABB50 gk %Enmaly 5,

Si z I n _one enbodi nent the 012-1, exendin or
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i n, Tabl . In 30 anot her enbodi ment, the
GLPGEM S v D ERSHTRDV o Fareae_Tinchioninshurpans and| apipoals

'posthﬁfaﬁd‘ﬂfoﬁﬁ b9 akipYovafiFinijohrai2 triudoBe YSliz20R Nlee, eg. Nikolaidis,

enbo f he nm.nistering tgo a
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infarct size. In an e the su ject in
et o R0 o1 SR R SILE L S (e 68 Ry fonction
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assomat(ej%11 Lth e e hear fal re. 1s provjded.
impRRE ORGSR ARRRG T iR R0 T FgeRe capacity
subj ect in need Ihereof an .anmount of 0l 2-1, an
exendi n, or an exendin or &LP 1 agoni st or anal og
effective to attenuate insulin resistance associ ated
with congestive heart failure. In one enbodiment the
GLP-1, exendin or GP-1 or 10 exendi n agoni st or
analog is any of the novel peptldes dlsclosed her ei n,
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anal og effective to attenuate insulin resistance
associ ated with congestive heart failure. I n one

- enbodi nent, the G.P-1 agoni st or anal og or exendin

wayonimedior analog is i s chroninally adm ni sP&r/E82007/412499
anot her enbodi mrent, the GLP-1 agoni st or anal og or
exendi n agoni st or analog is acutely admnistered. In
anot her enbodi nent, a nethod for inproving exercise
capacity in a subject having congestive heart failure
is provided. The nethod generally conprises
adm nistering to a subject in need thereof an anount
of 0124, an. exendin, or. an 20 exendin or GLP-1
agoni st or anal og effectlve to i nprove exercise
capacity. In one embodi nent the 0l2-1, exendin or

in a&)ﬁ’g&&h@&' heaxtefattine @l mbdebr Chimﬁdxgealtxﬁexftmyitmemme an exendin,

oV ept di scl osed .herein, for pl e t hose.
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eI SECRERY 1k 0y058 ok S SOBULEAY g, g o

inhipiy feateintake ih anics éheofadministdieddnyeprripborl igjedion(§urton, M. D,
Natgrle@@t@S?%mebl B’ﬁa&s@ﬁf’s %Ubdro%c}veb#lé&eﬁﬂﬁi hﬁrc?é%f | (188.8), 1995).

In a sixt aspect ere 1s provi
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| {
s RORY PP s GRS 7] 1381 VBTN, a:”ov&&?shgv with
the present pY§ntiqn andda by inoarnesde bmquce)

anQiyeiky, eHBRd LARNLe ﬁ%ugeig Bedhating C#CE 2inoll He?afté’r{t iR developed

resistance i s provided The neth y conprises

socigiiti {08 CERPRIG: t*lapraxw@?lzé 8P% of W@B@ﬂt Werla§f ware wstipated to be
20 prrdht @bdok Redird19Bbé) welghfNah %@{m%@&%%%@&hﬁ&f&&m to

. anal og effectlve to treat insulin resistance. I'n one
'unp

REK (Hrrisep siErincipdesrldnigimadifedicing 12h &idiion, McGraw

mn@ﬁ@n(mblpp aﬂnql Othd Satipénéls 66hea8Y & bdePid iiae% multifactorial
i scl osed herein, for exanple those contained in

Hhagic proylgmais dhajdn brtrodbiRSH: food ntelehand ensFEst $r@sndifge do

not B@iﬁé B4t rBM@lce B Y G B Rsd AdibekeR:0Nd. daGkembhetoRERR I o0d
ri ses a nlnlsterlng to a subject In -

ener al |
nt a]%'eé’a hyp OBnAgRSURLY Gritlessanphe megime sermbbecann by weight

- 1ossoﬁ1dﬁée@n6§aadxa@@gnr§§u1@r A B3O theflab&C bhY&itd Unli" ERkeased energy

expenditure (Leibel er al., (1995) New England Journal of Medicine, 322: 621-628).
The intensity of physical exercise required to expeﬁd enough energy to materially lose -
adipose mass is too great for most people to undertake on a sufficiently frequent basis.
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post prandi al hyperglycem a In one enbodi nent the
612-1, exendin or G.P-1 or exendin agonist or anal og
is any of the novel peptides disclosed herein, for
wemnpdeedtt hose contained in Table 1. 151 n anether2067/012499
enbodi nent- a nethod for |owering blood glucose is
provi ded. The nethod generally conprises
adm nistering to a subject in need thereof an anount
of a G.P-1 agoni st or anal og or exendi n agoni st or
anal og effective to | ower bl ood glucose. In one
enbodi nent the GI P-1, exendin or GLP-1 or exenclin
agoni st or analog is any of the novel peptides
di scl osed herein, for exanple those contained in
Table 1. 20 In anot her enbodi nent, a nethod for
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overiRified for reducing food intake in a subject desirous
or 1 n need of reducing body weight is provided. The
met hod general ly conprises peripherally adm nistering
to the subject an anmount of a GLP-1 agonist or anal og
or to exendin agonist or analog effective to reduce
body wei ght In one enbodi nent the G-I, exendin or
A P-1 or exendin agonist or analog is any of the
novel peptldes di scl osed hérein, for exanple those
.contained in Table 1. In another enbodi nent, a nethod
for treating obesity is provided. The nethod
general ly conprises admnistering to a subject in
need thereof an amount of a GLP-1 15 agoni st or
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251 n anot her enbodi nent, a nethod for treating
obesity-rel ated congestive heart failure is provided.
The net hod generally conprises admnistering to a
subj ect .in need thereof an anount of a G.P-1 agoni st
or anal og or exendin agonist or anal og effective to
treat obesity-related congestive heart failure. In
one enbodi nent the G.P-1, exendin or G.P-1 or exendin
egotist or analog is any of the novel peptides

di scl osed- 3( herein, for exanple those contained in
Tabl e-1. I n another enbodi nent, the GP-1 agonist or
anal og or exendi n ageni st or analog is chronically

'g&mgered. 5/n a ninth aspect, there is provided
of a therapeutically effective anbunt of the
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insulin resistance foll owi ng M-i nduced CUP to
chronic treatnent with 012-1 or an exendi n agoni st.
Honeost asi s Mbdel Assessnent (HOMA) is a nmjor index
for insulin resistance. FIG 5(A-C is a graphical
representation of the response of exercise capacity
and 25 efficiency following M-induced CUP to chronic
treatment with GLP-1 or angexendin agonist. FIG

"6(A-C) is a graphical representation of the response
of exercise capacity-to-peak |actate ratio, and
baseline plasma |actate, following M-induced CUP to.
chronic treatment with G.P-1 or an exendi n agoni st.
30 FIG 7(A-13) is a graphical representation of the
response of diastolic function follow ng M-induced




DETAI LED DESCRI PTI ON The GLP-1 nol ecul es or

agoni sts and anal ogs thereof, and exendi n nol ecul es

or agoni sts and anal ogs thereof, including their

derivatives and active fragnents, 25 provided herein

are useful in view of their pharnmacol ogi ca

properties. Particular 0l2-1 nol ecules or agonists

and anal ogs thereof, and exendi n nol ecul es or

agoni sts and anal ogs thereof are shown in Table 1.

Activity as GP-1 or exendin anal ogs or agonists can

be indicated by activity in the assays descri bed

bel ow. For exanple, effects of 012-1 or exendin 1

agoni sts or anal ogs thereof on glucose |owering and

30 rRANG RsholiROshtd RlAke aap. Ibﬁxa!c%§ Rhé bk&flin SYALY ing

or screened for, using the nmethods described int
ong oF e Subskiugans With gt Hediied emenesadid 6WRPTYNE A 1P D, aﬂﬁﬁ side
chaialk g, bn cHaHp| @n@%ﬂfoﬂﬁﬂféﬁ rélates (@S ndISS ddicxendin

using GLP-1 CYCLASE( 6-23 sop EXINNI C1001 Ox/ent
anZegs COMIHTRSORS OF HifrE P TRy TEReBSCrRbodiment relates to
GrireVakavls B el aﬁQB@&dxﬁ;ﬂ-xs‘iﬁé M&ﬁglycﬂc'?&gdﬁ]ezat amino acid

s..nmax 42001 Z'O
position 14.

In one embodiment is provlded a poqumphde comprising the amino acid
sequence
HGEGTFTSDLSKQ[OctGIEEEAVRLFIEWLKQGGPSSGAPPPS (SEQ ID NO: 100).
In yet anéthcr embodiment, is provided a polypeptide comptising the amino
acid sequence HGEG'I‘FI‘SDLSKQLEEEAVRLFIEWLKQGGPSS{_OctG]APPPS
(SEQ ID NO: 48).
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%' S- L G.U LONERI NG AUC240 2snol / kg -9% a
80nMbl / kg Bvionmugt %%6Z - og TT- 'thf/ TownTO
CYCLASE GLP/GIP/CrIT(BIN) Sc" (nM r----- "to 2'0
10 :

In a fourth aspect, there is provided a pharmaceutical composition comprising
the polypeptide as defined above and a pharmaceutically acceptable carrier.
In one embodiment, a method for treating coﬁgestive heart failure is provided.
The miethod generally comprises administering to a subject in need thereof an amount
of GLP-1, an exendin, or an exendin or GLP-1 agonist or analog effective to treat
congestive heart failure. In one embodiment the GLP-1, exendin or GLP-1 or exendin
agonist or analog is any of the novel peptides disclosed herein, for example those
contained in Table 1. In one embodiment, the GLP-1, exendin, or exendin or GLP-1 agomst

or analog is chronically administered. In ancther embodiment, the method compnses

- administering to a subject in need thereof an amount of 2 GLPf-I agonist or analog or

exendin agonist or analog effective to treat congestive heart failure.
In yet another embodiment, the GLP-1 agonist or analog or exendin agonist or
analdg is chronically administered. In a further embodiment, the GLP-1 agonist or

analog or exendin agonist or analog is acutely administered.
- In another embodiment, a method for preventing congestrve beart failure is

provided. The method generally comprises administering to 2 sobject in need thereof

~ an amount of GLP-1, an exendin, or an exendin or GLP-1 agonist or analog effective to

prevent congesnve heart failure. In one embﬂdlment the GLP—I exendln or GLP-1 or
exendm agonist or anaiog is any of the novel peptides dlsclosed herein, for example
those oontamed in Table 1. In one embodlment the GLP- 1 exendm or exendin or GLP-1-
agonist or analog is chronically administered. In another embodiment, the method
‘comprises administering o a subject in need thereof an amount of 2 GLP-1 agonist or
'analdg or exendin agonist or analog effective to prevent congestive heart failure.  In
yet another embodiment, the GLP-1 agonist or analog or exendin agdnist or an-aloé is
chronically administered. In a further embodiment, the GLP-1 agonist or analog or
exendin agonist or analog is acutely administered.

In another embodiment, a method for improving cardiac function associated
with congestive heart failure is provided. The method gémerally comprises
administering to a subject in need thereof an amount of GLP-1, an exendin, or an -
exendin or GLP-1 agonist or analog effective to’ improve cardiac function associated
with congestive heart failure. In one embodiment the GLP-1, exendin or GLP-1 or
exendin agonist or analog is any of the novel peptides disclosed herein, for example
those contained in Table 1. In another embodiment, the method comprises
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DSO 0001 L8" gro DUO 90 Z' O (IVO RBA GLP (RIN) IC,
(W) DEO.O SO sa'o 860 BUGT6'0 L9.0 90 r LUC
SEQ I D NO. SEQUENCE (ami de or acid formas tested)
ZON- 119HAI WI dENYVOCOSI ASSACI SI T T DaYHE 2

HGEGTFTSDL SKQUBEEAVRLFI EW.KNGGPSSGAPPPS- NH2 3
HGEGTFTSDL SKQLEEEAVRLFI EW.KNGGPSSGAPPPS- NO2

zaN- SdaaveSSdeDni mamai aal | naaaTl ONsgasi al . 000H 5
HGEGTFTSEL SKQVEEEAVRI SI EW.KNOGPSSGAPPPS- NH2-

administe;ing to a subject in need thereof an amount of 2 GLP-1 agoﬁist or analog or
exendin agonist or aﬁalog to improve cardiac function associated with congestive heart
failure. In one embodiment, the GLP-1 agonist or analog or exendin agonist or analog
is chronically administered. In another embodiment, the GLP-1 agonist or analog or
exendin agonist or analog is acutely administered.

, In yet another embodiment, a method for attenuatmg cardiac remodelhng 18
provided. The method generally comprises administering to a subject in, need thereof
an amount o;f GLP-1, an exendin, or an exendin 01"7GLP—1 agonist or analog effective to
aitenuate cardiac remodeling. In one mbodhnmt the GLP-1, exendin or GLP-1 or
exendin agonist or analog is any. of the nwel peptides disclosed hm'em, for example
those contained in Table 1. Tn one embodlmmt, the method oompnses -administering to

a subject in need thereof an amount of a GLP-1 agonist or analog or exendin agonist or
analog cffective to attenuate cardiac remodeling. In another embodiment, the cardiac

'remodelmg occurs prior to diagnosis of, or prior to onset of congestive heart failure. In yet
another embodiment, the cardiac remodeling occurs after diagnosis of, or after onset of
congestive heart failure. In a further embodiment, the cardiac remodeling is associated
with congestive heart failure. In yet another embodiment, the cardiac remodeling occurs

after myocardial inférction. In one aspect, the GLP-1 agonist or analog or exendin agonist

- or analog is chronically administered. In a further embodiment, the GLP-1 agonist or

&

analog or exendin agonist or analog is acutely administered
In another embodiment, a method for limiting infarct size is provided. The

' method 'gémrally comprises administering to a subjéct in need thereof 2n amount of

GLP-1, an exendin, or an exendin or GLP-1 agonist or analog effective to limit infarct
size. In one embodiment the GI.P—-I, exendin or GLP-1 or exendin agonist or analog is
any of the novel peptides disclosed herein, for example those contained in Table 1. In
another embodiment, the GLP-1, eXendin, or exendin or GLP-1 agonisf or ana,l‘og is

chronically administered. In yet another embodiment, the method comprises

| administering to a subject in need thereof an amount of a GLP-1 agonist or analog or

exendin agonist or analog effective to limit infarct size. In an embodiment, the subject
in need thereof has experienced or is experiencing a myocardial infarction. In another
embodiment, the GLP-1 agonist or analog or exendin agonist or analog is chronically

administered.
11
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: VIn another embbdixﬁent, a method'for attenuating insulin resistance associated
with congestive heart failure is provxded The method generally comprises
administering to a subject in need thereof an amount of GLP-1, an exendin, or an
exendin or GLP-1 agonist or analog effective to attenuate insulin resistance assocnated
with congestive heart failure. In one embodiment the GLP-1, exendin or GLP-1 or
exeﬁd.m agonist or analog is any of the novel peptides disclosed herein, for example

* those contained in Table 1. In an embodiment, the method comprises administering to

a subject in need thereof an amount of a GLP-} agomst or analog or exmdm agomist or
analog effective to attenuate insulin resistance associated with conges‘hve heart failure.
In one embodiment, the GLP-1 agonist or analog or exendin agonist or analog is

chronically administered. In another embodiment, the GLP-1 agonist or analog or

exendin agonist or anélog is acutely administered.
In another embodiment, a method for fmproving exercise capacity in a subject

© baving congestive heart failure is provxded The method generally comprises

administering to a sub;ect in need thereof an amount of GLP-1, an exendm, or.an
exendin or GLP-I agonist or analog effective to improve exerclse capacity. In one
ernbodiment ﬂne GLP-1, exendin or GIP»I or exendin agonist or analog is any of the
novel peptides disclosed herein, for example those oontamed m Table-1. In an

- embodiment, the method comprises admmzstermg to a subject in need ﬂ:ereof an -:‘

_ amouut of a GLP-1 agonist or analog or exendin agonist or analog effective to improve

25

30

35

exercise capacity. In one embodiment, the GLP-1 agomst or analog or exendin agonist
or analog is chronically administered.” In another embodiment, the GLP-1 agonist or

analog or exendin agonist or analog is acutely administered.
In yet another embodiment, a method for treating diabetes mellitus is provided.
The method generally comprises administering to a subject in need thereof an amount

of a GLP-1 agonist or analog or exendin agonist or analog effective to treat diabetes
mellitus. Tn one embodiment the GLP-1, exendin or GLP-1 or exendin agonist or

- zmalog is any of the novel pepfides disclosed herein, for example those contained in
Table 1. '

12
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5 In a fifth aspect; there is provided the use of a therapeutically effective amount
of the polypeptide as defined above in the manufacture of a medicament for treating
diabetes mellitus in a subject in need thereof.

In a sixth aspect, there is provided the use of a therapeutically effective amount
of the pharmaceutical composition as defined above in the manufacture of a
10 medicament for treating diabetes mellitus in a subject in need thereof.
In another embodiment, a metﬁod for tréating msulin resistance is provided.

The method generally comprises administering to a subject in need thereof an amount

12a



10

15

20

30

ONl ESMOri e Vit Z- -2% 81nnol / kg ex

: pr omut o
It ET- EX/ TomuTO t9T- | CYCLASE GAP/AP/C T (RN
EC, 00) , 69 9LO0 LOVO PQZ 9T' 0/990 ES' E

of a GLP-1 agonist or analog or exendin agonist or analog effective to treat insulin
resistance. In one embodimeﬁt the GLP-1, exendin or GLP-1 or exendin agonist or
analog is any of the novel peptides disclosed herein, for example those contained in
Table 1.

In another embodiment, 2 method for treating postprandial hyperglycemxa is
provided. The method generally comprises administering to a subject in need thereof

. an amount of a GLP-1 agonist or analog or exendin agonist or analog effective to treat

postprandlal hyperglycemia. In one embodiment the GLP-1, éxendin or GLP-1 or
exendin agonist or analog is any of the novel pephdes disclosed herein, for example
those contamed in Table 1. '

-In another embodiment, a method for luwmng blood glucose is provided. The
method generally compnscs administering to a subject in need fhereof an amount of a
GLP-1 agonist or :malog or exmdm agonist or analog effective to lower blood -glucose.
In one embodiment the (GLP-1, exendin or GILP-1 or exendin agOmst or.analog is any

" of the novel peptides disclosed herem, for example those contained in Table 1.

In another embodimt, a method for stimulating insulin release is provided.
The method generally compnses administering to a sub]ect in need thereof an amount .
‘of a GLP-1 agonist or analog or exendin agomist or analog effective to stimulate insulin

- release. In one embodiment the GLP-1, exendin or GLP-1 or exendin agonist or analog

is any of the novel peptldes disclosed herein, for example those contained in Table 1.

In a seventh aspect, there is prov1ded the use of a therapeutically effective
amount of the polypeptide as defined above in the manufacture of a medicament for
treating dyslipidemia, insulin resistance, postprandial hyperglycemia, congestive heart
failure, obesity, or hypertriglyceridemia in a subject in need thereof.

In an eighth aspect, there is provided the use of a therapeutically effective amount
of the pharmaceuﬁcal composition as defined above in the ‘manufacture of a medicament |
for treating dyslipidemia, insulin resistance, postprandial hyperglycemia, congestive
heart failure, obesity, or hypertriglyceridemia in a subject in need thereof.

13
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Tn another cmbodﬁment, a method for reducing food intake in a subject desirous
or in meed of reducing food intake is provided. The method generally comprises
peripherally administering to the subject an amount of a GLP-1 agonist or analog or
exendin agonist or analog effective to reduce food intake. In one mbodnncnt the
GLP-1, exendin or GLP-1 or exendin agonist or analog is any of the novel peptides
disclosed herein, for example those contamed in Table 1.

In another embodiment, a method for reducmg appetite in a Sllb_] ect desirous or
in need of reducing appetite is provided. The method generally comprises peripherally
administering to the subject an amount of a GLP-1 agonist or amalog or exendin agonist
or analog effective to reduce appstite. In one embodiment the GLP-1, exendin or GLP-

13a



10

15

20

25

3

13 HCGEGTFTSDLSKQAFEBAW LFI EW.KQGGEPSSGAPPPS- N92
[D(OVe) ]
ZHN- SdadEDS5d0DON7 Mal ATHAV2aSqONSTI SI ALDEOHTi | 15
HGEGTFTSDL SKQLEEEAVRI NI EWUNGGPSSGFPPPS- NH2 16
- HGEGTFTSDL SKOLEEEAVRL FI EV\LK(IEGPSSGLPPPS— NH2
+ EH1- Sti ci ddOSSd5DCEI MHI dqUAMSH310Msr | -aSI LLDEDHLT
EHN- Saddl 9SSaDOCTI MHI ATI AVEU21Q0WVSI USLI | O20H31
ZHW Sddd ACSSdODOX2M31 NI UAVEHEgONTI OSS5103DH61
ni m sadauessapeOmmai aqui vi sasl bi suci smabsnoz | 21
HGEGTFTSDL8KOLEREAVEMFI EW.KQGGPSEGKETPS- NH2 22
EGEGTFTSNDSKQLEBEAVRI SI EW.1{ OGGPSSGAPPPS- NH2 23
1 oriCReldin SEEEKOE VRIS b \bK GBCRE S/ RSN i closed herein, for

b B D S S

FK%W\%%W\E HGEBRIBRPPRBalH2: a subject desirous

o 1 ReSGANRSEP SRR BB ARID USaL BIRAOl L domdries

periph&all} GOMinistering to the sub_'qect an amount of a GLP-1 agonist or analog or

exendin agonist or analog effective to reduce body weight. In one embodiment the
GLP-1, exendin or GLP-1 or exendin agonist or analog is any of the novel peptides
dlsclosed herein, for example those contained in Table 1. '
In another embodiment, a method for treatng obesity is prcmded The method
generally compnses admnnstenng to a subject in need thereof an amount of a GLP-1
agomst or analog or exendin agonist or analog eﬁechve to treat obesity. In one

embodiment the GLP-1, exendin or GLP-1 or exendin agonist or analog is any of the

novel peptides disclosed herein, for example those contained in Table 1.
In another embodiment, 2 method for freating obesity-related car_diac disease is

. provided. The method generally comprises admiﬁistering to a subject in need thereof

an amount of 2 GLP-1 agonist or analog or exendin agonist or analog effective to treat

_ ohemty -related cardiac disease. In one exbodiment the GLP-1, exendin or GLP-1 or -

exendin agonist or analog is any of the novel peptndes dasclosed herein, for example

7 those contained in Table 1 In one embodiment, the GLP-1 agomst or analog or exendin
*-agonist or analog is chromcally administered.

In another embodiment, a method for treafing obesity-related congestive heart
failure is provided. The method generally comprises administering to 2 subject in need
thereof an amomnt of a GLP-1 agonist or anélog or exendin agonist or analog effective
to treat obesity-related congestive heart failue. In one embodiment the GLP-1,
exendin or GLP-1 or exendin agonist or analog is any of the novel peptides disclosed
herein, for example those confained in Table 1. In another embodiment, the GLP-1

agonist or analog or exendin agonist or analog is chronically administered.

14
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In a ninth aspect, there is provided the use of a therapeutically effective amount
of the polypeptide as defined above in the manufé.cﬁlre of a medicament for improving
cardiac function; attenuating cardiac remodeling; limiting infarct size; attenuating
insulin resistance; improving exercise capacity; lowering blood glucose; stimulating an
msulin response; reducing food intake; or reducing appetite in a subject in need thereof.

In a tenth aspect, there is provided the use of a therapeutically effective amount
of the pharmaceutical composition as defined above in the manufacture of a
medicament for improving cardiac function; attenuating cardiac remodeling; limiting
infarct size; attenuating insulin resistance; improving exercise capacity; lowering blood
glucose; stimulating an insulin response; reducing food intake; or reducing appetite in a

subject in need thereof.

14a
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1(A-B) is a graphical representation of the response of blood: glucose levels to
intraperitoneal injection of exendin agonists. Points represent mean = standard
deviation.

FIG. 2(A-C) is a graphic;al representation of the response of cardiac diastolic and
systolic function following myocardial infarction (MI)-induced congestive heart failure
(CHF) to chronic treatment with GLP-1 or an exendin agonist. The ratio of peak of
early (E} vs late (A) filling waves (E/A) ratio and left atrial volume (LAV) Tepresent
cardiac diastolic fanction; left ventricular ejecﬁon-ﬁéaﬁon (LVEF) represents ‘cardiac
systolic function.

FIG. 3(A-B) is a graphical representation of the response of left ventricle chamber size
following MI-induced CHF to chronic treatment with GLP-1 or an exendin agonist.
Left ventricle chamber size is represented by left ventricle end diastolic dimension
(LVEDD) and left ventricle end systolic dimension (LVESD).

FIG. 4(A-C) is a graphical representation of the response of fasting plasma insulin and
glucose levels and insulin resistance following Ml-induced CHF to chronic treatment
with GLP-1 or an exendin agonist. Homeostasis Model Assessment (HOMA) is a
major index for insulin resistance.

FIG. 5(A-C) is a graphical representation of the response of exercise capacity and
efficiency following MI-induced CHF to chronic treatment with GLP-1 or an exendin
agonist. | '

FIG. 6(A-C) is a graphical representation of the response of exercise capacity-to-peak

lactate ratio, and baseline plasma lactate, following MY-induced CHF to chronic

- treatment with GLP-1 or an exendin agonist,

FIG. 7(A-B) is a graphical representation of the response of diastolic function _
following MI-induced CHF to treatment with GLP-1, captopril, or combination therapy
with GLP-1 and captopril. E/A ratio is a measure of cardiac diastolic function. '

FIG. 8(A-B) is a graphical representation of the response of cardiac contractility
following MI-induced CHF to treatment with GLP-1, captopril, of combination therapy

15
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with GLP-1 and captopril. Fractional shortening percentage is a measure of cardiac
comtractility.
FIG. 9(A-D)is a graphical representation of the response of left ventricle chamber size

. following Mi-induced CHF to treatment with GLP-1, captopril, or combination therapy

with GLP-1, captopril, or combination therapy with GLP-1 and captopril. Left
ventricle chamber size is represented by left ventricle end diastolic dimension
{LVEDD) and left veniricle end systelic dimension (LVESD).

FIG. 10(A-B) is a graphical representation of the response of exercise capacity and
efﬁciéncy following Ml-induced CHF to -treatment with GLP-1, captopril, or
combination therapy with GLP-1 and captopril. |
FIG. 11(A-B) is a graphical representation of the response of exercise capacity—to—rseak
lactate ratio, and baseline plasma lactate, following Mi—-induced CHF to treatment with
GLP-1, captopril, or combination therapy with GLP-1 and captopril.

FI1G. 12(A-B) is a graphical representation of the response of cardiac function and
insulin resistance following MI-induced CHF to treatment with exendin agonists.

DETAILED DESCRIPTION

The GLP-1 molecules or agonists and analogs thereof, and exendin molecules
or agonists and analogs thereof, including their derivatives and active fragments,
provided herein are useful in view of their pharmacological properties.  Particular
GLP-1 molecules or agonists and analops thereof, and exendin molecules or agonists
and analogs thereof are shown in Table 1. Activify as GLP-1 or exendin analogs or
agonmists can be indicated by activity in the assays described below. For example,
effects of GLP-1 or exendin 1 agonists or analogs thereof on glucose lowering and
reducing food intake can be identified, evaluatéd, or screened for, using the methods
described in the examples below, or other methods known in the art. In Table 1, the
double asterisks “**” indicate testing using GLP-1 CYCLASE(6-23).

16
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HO- SI | HxsaODOr nai ar ni nmaaaDW COLI | 035H69

HO- SI | ML8, 150021 MSI dqUAVHSTI OXSTI SM DaSH09 61

HGEGTFTSDLSKOLEEEAVRLFI EW.KQGGPSKEI | S- NH2

HO- cr Oxi rt nEi am nyasari OVSTI SI LTDaDl i E9 63

HGEGTFTSDI JSKQLEEEAVRLFI EW.PNI EP- OH 64

HGEGTFTSDLSKQLEEEAVRLFI EWLI OGKP- CH

HO- 52021 r I MHI NI UAVESTI OYSTI SI SI OOVb9 66

HGEGTFTSDL SKQLEEEAVRLFI EWLKOCKPKI Cl RYS-N 67

HGEGTFTSDLSKQLEEEAVRLFI EW ANGGKPRKI RYS- CH 68

HGEGTFTSDL SKOLEEEAVALFI EV\LKNGEPGKGKI RYS- H

110- 811 3ANOWNW VHI ZEEAVZSTI OVEUGSUI

80-18] arepadanssr Vith i the PRePsRiafiSFIRFLR P §§rﬂ§ﬁd herein, the following

ternidar¥ AL Mak E&M@‘ ek ShRbLBOHLHy stated otherwise.

Ho- sAvi xnpt em gnsji a i ssari Oxsgasl al ese8
The term “amino acld” qfers to nataral amngo acids, unnatural amino acids, and

amino acid analogs, all in their D and I stereoisomers if their structures allow such
stereoisomeric forms. Natural amino acids include alanine (Ala or A), arginine (Arg or
R), asparagine (Asn or N), aspartic acid (Asp or D), cysteine (Cys or C), glutamine
(Gln or Q), ghitamic acid {Giu or E), glycine (Gly or G), histidine (His or H),
isoleucine (Ile or I), leucine (Len or L}, Lysine (Lys or K}, methionine (Met or M),
phenylalanine (Phe or F), proline (Pro or P), serive (Ser or S), threonmne (Thr or T),
tryptophan (Trp or W), tyrosine (Tyr or Y) and valine (Val or V). Unnatural amino
acids include, but are not limited to azetidinecarboxylic acid, 2-eminoadipic acid, 3-
aminoadipic acid, beta-alanine, aminopropionic acid, 2-aminobutyric acid, 4-
aminobutyric acid, 6-aminocaproic acid, 2-aminoheptanoic acid, 2-aminoisobutyric
acid, 3-aminoisbutyric acid, 2-aminopimelic acid, tertiary—butylglycine, 2.4-
diamnoisobutyric acid, desmosine, 2,2'-diaminopimelic acid, 2,3-diaminopropionic
acid, N-ethylglycine, N-ethylasparagine, homoproline, hydroxylysine, allo-
hydroxylysine, 3-hydroxyprolihe,’ 4-hydroxyproline, isodesmosine, allo-isoleucine, N-
methylalanine, N-methylglycine, N-methylisoleucine, N-methylpentylglycine. N-
methylvaline, naphthalanine, wnorvaline, norleucine, octylglycine, ornithine,
pentylglycine, pipecolic acid and thioproline.- Amino acid analogs include the natural
and unnatoral amino acids which are chemically blocked, reversibly or irreversibly, or

modified on their N-termninal amino group or their side-chain groups, as for example,

methionine sulfoxide, methionine sulfone, S-{carboxymethyl)-cysteine, 5-
(carboxymethyl)-cysteine sulfoxide and S-(carboxymethyl)-cysteine sulfone.

~ The tenm “amino acid analog” refers to an amino acid where either the C-
terminal carboxy group, the N-terminal amino group or side-chain functional group has
been chemically modified to another functional group. For example, aspariic acid-
(beta-methy] ester) is an amino acid analog of aspartic acid. N-ethylglycine is an amino

acid analog of .egcine; or alanine carboxamide is an amine acid analog of alanine.
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_ “Aiky ” as used herein means a straight or branched sliphatic hydrocarbon
group. Non limiting examples of substituents are straight or branched alkyl such as
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sed-butyl, pentyl, hexyl, and alkenyl,
hydroxyl, alkoxy, amjﬁo, halo. ' _ _

The term “lower” referred to herein in.connection with organic radicals such as
alkyl groups defines such groups with up o and including about 6, up to and including
4 or one or two carbon atoms. ‘Such groups may be straight chain or branched chain.

- “Pharmacentically accepiable salt” includes salts of the compounds described
herein derived from the combination of such compounds and an organic or inorganic
acid. In practice the use of _thé salt form amounts to use of the base form. The
compounds are useful in both free base and salt form.

In addition, the following abbreviations stand for the following:

“CAN or “CHiCN” refers to acetoniirile.

“Ado” refers to 8-amino 3,6 dioxaoctanoic acid.

“Boc¢”, “iBoc” or “Tboc” refers to t-butoxy carbonyl.

“DCC” refers to N,N'-dicyclohexylcarbodiimide.

“D(OMe)” or “Asp(OMe)” refers to the 04-methyl ester of aspartate.

“Fmoc” refers to fluorenylmethoxycarbonyl.

“HBTU” refers to 2-(1H-benzotrazol-1-y1)-1,1,3,3 -tetramethyluronium
hexaflurophosphate.

“HOBt” refers to 1-hydroxybenzotriazole monohydrate.
“homoP” or “hPro” refers to homoproline.

“MeAla” or “Nime” refers to N-methylalanine.

“naph” refers to naphthylalanine.

“pG” or “pGly” refers to pentylglycine.

“tBuG” refers to tertiary-butylglycine.

“ThioP” or “tPro” refers to thioproline.

“3ij5’ refers to 3-hydroxyproline.

“4Hyp” refers to 4-hydroxyproline.

“NAG” refers to N-alkylglycine.

- “NAPG” refers to N-alkylpentylglycine.

26



10

15

20

25

30

35

a 111 a nkE-g DI HW GLU LONERI NG AUC240
0. 2nnol / kg ' : ' - ,

WO 2007)‘139941 : o T . PCTfUS2007/012499

“Norval” refers to norvaline.
“Norleu” refers to norieucine.
“OctG” refers to octylglycine.

 The analog polypeptides disciosed herein may also be further derivatized by
chemical alterations - such as amidation, glycosylation, acylation, sulfation,
phosphorylation, acetylation, and cyclization. Such chemical alterations may be
obtained through chemical or biochemical methodologies, as well as through in-vivo
processes, or any combination thereof. Derivatives of the analog polypeptides of the
invention may also include conjugation to one or more polymers or small molecule
substituents. One type of polymer conjugation is linkage or attachment of polyamine
acids (e.g., j}oly—his, poly-arg, poly-lys, eic.) and/or fatty acid chains of various lengths
to the N- or C-ferminus or amino acid residue side chains of an exendin or GLP-1
analog. Small molecule substituents include short alkyls and constrained alkyls (e.g.,
branched, cyclic, fused, adamantyl), and aromatic groups.

Agonist refers to 2 molecule that has an affinity for a receptor associated with
the reference molecule and siimulates at least one activity associated with the reference
molecule binding to that réceptor. For example, and without limitation, a GLP-1
agonist binds {o a receptor that also binds GLP-1 and as a result of the agonist binding
sﬁrﬁulates at least one activity associated with the binding of GLP-1 to the same
receptor.

GLP-1 molecules or agonists and analogs thereof, and exendin maolecules or

agonists and analogs thereof may be couplé_d to polyethylene glycol (PEG) by one of

- several strétegies, See, Int. J Hematology, 68:1 (1998); Biocornjugate Chem., 6:150

(1995); and Crit. Rev. Therap. Drug Carrier Sys., 9:249 (1992) all of which are
incorporated herein by reference in their entirety. Those skilled in the art, therefore,
will be able to utilize such well-known techniques for linking one or more polyethylene
glycol polymers to the exendins and exendin agonists or analogs, or GLP-1 and GLP-1
agonists or analogs, described herein. -Suitable polyethylene glycol polymers typically

~are commezcially availablé or may be made by techniques well know to those skilled in

the'art. The polyethylene glycol polymers preferably have molecular weights between
500 and 20,000 and may be branched or straight chain polymers. In other
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embodiments, the GLP-1 molecules or agonists or analogs thereof, and exendin
molecules or agonists .or analogs thereof are modified by the addition of polyamide
chains of precise lengths as described .in U.S. Patent No. 6,552,167 which is
incorporated by reference in its entirety. In yet other embodiments, the GLP-1
molecules or agonists or analogs thereof, and exendin molecules or agonists or analogs
thereof are modified by the addition of alkyIPEG moieties as described in U.S. Patent
Nos. 5,359,030 and 5,681,811 and which are incorporated by reference in its entirety.
The attachment of a PEG on an intact peptide or protein can be accomplished by
coupling to amino, carboxyl or thiol groups. These. groups will typically be the N and

C termini and on the side chains of such paturally occurring amino acids as lysine,

aspartic acid, glutamic acid and cysteine. Since the compounds of the present

disclosure can be prepared by solid phase peptide chemisiry techniques, a variety of -
moieties containing diamino and dicarboxylic groups with orthogonal protecting groups
can be introduced for conjugation o PEG.

The present disclosure; also provides for conjugation of a GLP-1 molecule or
agonist ¢r analog-thereof, or exendin molecule or agonist or analog thereof, to one or
more polymers other than polyethylene glycol which can regulate kidney clearance in a
manner similar to polyethylene glycol. Examples of such polymers include albumin and
gelatin, See, Gombotz and Pettit, Bioconjugate Chem., 6:332-351, 1995, which 1s
incorporated herein by reference in its entirety. In one aspect, conjugates to
immunoglobulins are encompassed within the scope of the invention, , e.g., monoclonal
antibody, catalytic antibody such as aldolase catalytic antibody human MAb 38C2, or
their fragments, e.g. Fe. Poljrmers and methods can be found for example in “United
States Published Application US20030175921A1 and publication W(02002/046227,

‘which are incorporated by reference in their entirety.

One embodiment relates to exendin and GLP-] analogs comprising one or more
substititions with a modified amino acid comprising a C+-Cyo a]kyl' side chain, Whicﬁ,
in an embodiment is an octyl chain. In one embodiment, the anﬁﬁo acid that is
modified with an octyl chaizi isa glycine. I another embodiment, a leucine residue is
replaced by an octylglycine residue. In another embodiment, an alanine residue is

replaced by an octylglycine residue. Without being limited by theory, it is believed that
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HCGEGTFTSDL SKQLEEEAVRLFI EW.KSGKPKKARYS- CH
wdEdoBRigha(l dl | ONTI MELMAVUSTI OXSTI SI LLOHOHE L po1/US2007/012499
nmo- sxl i nvaxoNr | mai aquAvaaTi Oxyl ansl eapit 76
HGEGTFTSDLSKQLEEEAVRLFI EW.KNGGPSKEI | A-OH | 77
HGEGTFTSDI AKQLEEEAVELFI- EW ANGGPSKEI AS- OH 78
HGEGTFTSAL SKOLEEEAVRLFI EW.KNGGPSKAI | S- OH
HO SABI MMOD3NOW MBI ETEAVHETI ON5qUSI J1 DHOH6L , 80
HAEGTFTSDVSSYLEGQAAKEFI AW VKGRGGG( OPP4I1 1) - NH2
G.P-1-(7-37)-G5(8)-2, 6-di am no- 1-
(thiazolidi n-3-yl) hexan-1-one am de | 81
HAEGTFTSDVSSYL EGQAAKEFI AVEVEGRGGH( DPP4I 2) - N112

mc&':{:g rattor Zf 3@ o%'oée%ct%%ﬂs qmr%e the half life é)f ap agalog, perhaps

hi azoli din cyano- 3 hexan -one am

WE@FFMWB Sinde aapaiEREAMNKCREBGEI | plhjHn pB8Eeins. Again not
mi!f@ﬁg- Elmvﬁ&p%%%@ h@%%@gﬁgﬁaﬂs nlx\!i_}lzslow clearance of the

analog by the kidney. It has been reported that GLP-1 analogs having octyglycine
substitutions at certain positions may possess an extended duration of action. See, e.g.,
WO 2005/066207.

In one embodiment, a GLP-1 molecule or agonist or analog thereof, or exendin
molecule or agonist or analog thereof of the present: disclosure comprises an
alkylglycine comprising a' Cso straight or branched alkyl side chain, or a cycloalkyl
group. In one embodiment, a GLP-1 molecule or agonist or analog thereof, or exendin
molecule or agonist or analog thereof comprises an alkylglycine: comprising a Ces
straight or branched alkyl side chain. In another embodiﬁment; a GLP-1 molecule or
agonist or analog theredf, or exendin molecule or agonist or analog thereof comprises
an octyiglycine comprising a Cs straight alkyl side chain. _ 7

In one embodiment, a GLP-1 molecule or agonist or analog thereof, or exendin
molecule -or agonist or analog thereof of the present disclosure comprises an
octylglycine at position 14. In onc embodiment is provided a polypeptide compdéing
the amino acid sequence - .
HGEGTFTSDLSKQ[OctG]EEEAVRLFIEWLKQGGPSSGAPPPS (SEQ ID NO: 100)
or its amide form. _

In other embodiments, a GLP-1 molecnle or agonist or analog thereof, or
exendin molecule or agonist or analog thereof comprises an octylglycine at posmon 29,
30, 34, or 35.

Compounds such as the GLP-1 molecules or agonists and analogs thereof, and
exendin molecules or agonists and analogs thereof described herein may be prepared
using standard solid-phase peptide synthesis techniques, for example, an automated or
semniautomated peptide synthesizer. Typically, uwsing such techniques, an -N-
carbamoyl protected azﬁino acid apd an amino ‘acid attached to the growing peptide
chain on a resin are coupled at room tamperﬁtuxé in an inert solvent such as
dimethylformarpide, N-methylpyrrolidinione or methylene chloride in the presence of

coupling agents such as dicyclohexylcarbodiimide and 1-hydroxybenzotriazole in the
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presence of a base such as diisopropylethylarnine. The a-N-carbamoyl protecting
group is removed from the resuliing peptideresin using a reagent such as

iriflucroacetic acid or piperidine, and the coupling reaction repeated with the next

. desired N-protected amino acid to be added to the peptide chain. Suitable N-protecting

groups are well known in the art, with t-butyloxycarbonyl (tBoc) and
fluorenylmethoxycarbonyl (Fmoc) being typically used.

The solvents, amino acid derivatives and 4-methylbenzhydryl-amine resin used
in the peptide synthesizer may be purchased from Applied Biosystems Inc. (Foster
City, Calif.). The following side-chain protected amino acids may be purchased from
Applied Biosystems, Inc.: Boc-Arg{Mts), Fmoc-Arg(Pmc), Boc-Thi(Bzl), Fmoc-Thr(t-
Bu), Boc~Sér(le), Fmoc-Ser(t-Bu), Boe-Tyr(BrZ), Fmoc-Tyr(t-Bu), Boc-Lys(CI-Z),
Fmoc-;Lys(Boc), Boé—-GluCle), Fmoc-Ghu(t-Bu), Fmoc-His(Trt), Fmoc-Asn(Trt), and
Fmoce-GIn(Trt). Boc-His(BOM) may be purchased from Applied Biosystems, Inc. or
Bachem Inc. (Torrance, Calif). Anisole, dimethylsulfide, phenol, ethanedithiol, and
thioanisole may be obtained from Aldrich Chemical Company (Milwaukee, Wis.). Air
Products and Chemicals (Allentown, Pa.} supplies HF. Ethyl ether, acetic acid and
methanol may be purchased from Fisher Scientific (Pittsburgh, Pa.).

Solid phase peptide synthesis may be carried out with an automatic peptide
synthesizer (Model 430A, Applied Biosystems Inc., Foster City. Calif) using the
NMP/HOBt (O;;ﬁon 1) system and Boc or Fmoc chemisiry (see, Applied Biosystems
User’s Manual for the ABI 430A Peptide Synthesizer, Version 1.3B Jul. 1, 1988,
section 6, pp. 49-70, Applied Biosystems, Inc., Foster City, Calif) with capping. Boc-
peptide-resins may be cleaved with HF (-5°C. to 0°C., 1 hour). The peptide may be
extracted from the resin with altemating water and acetic acid,-and the filirates
Iyophilized. The Fmoc-peptide resins may be cleaved according to standard methods
(Infroduction to Cleavage Technigues, Applied Biosystems, Inc., 1990, pp. 6-12).
Peptides may be also be assembled using an Advanced Chem Tech Synthesizer (Model

-MPS 350, Loutsville. Ky.).

Peptides may be purified by RP-HPLC (preparative and analytical) using a
Waters Delta Prep 3000 systern. A C4, C8 or C18 preparative column (102, 2.2x25 cm;
Vydac, Hesperia, Calif.) may be used to isolate peptides, and purity may be determined
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~ using a C4, C8 or C18 analytical column (52, 0.46x25 cm; Vydac). Solvents (A=0.1%

TFA/water and B=0.1% TFA/CH3CN) may be delivered to the analytical column at a
Aowrate of 1.0 ml/min apd to the preparative colwmm at 15 ml/min. Amino acid

analyses may be performed on the Waters Pico Tag system and prbcessed using the

- Maxima program. Peptides may be hydrolyzed by vapor-phase acid hydrolysis

(115°C., 20-24 h). Hydrolysates may be derivatized and analyzed by standard methods
(Cohen, et al., The Pico Tag Method: A Manual of Advanced Techniques for Amino
Acid Analysis, pp. 11-52, Millipore Corporation, Milford, Mass. (1989)). Fast atom
bombardment analysis may be carried out by M-Scan, Incorporated (West Chester,
Pa). Mass calibration may be performed using cesium iodide or cesium
iodide/glycerol. Plasma desorption jonization analysis using time of flight detection
may be carried out on an Applied Biosystems Bio-JTon 20 mass spectrometer.
Electrospray mass spectroscopy may be carred out on a VG-Trio machine.

Peptide compounds may also be prepared using recombinant DNA techniques,
using methods now known in the art. See, e.g., Sambrook et al., Molecular Cloning: A
Laboratory Manual, 2d Ed., Cold Spring Harbor (1989) and United States Patent
Application Publication 20050260701 filed November 24, 2004 which is incorporated
by reference. Other compounds useful in the present disclosure may be prepared by
art-known methods. For example, phosphate-containing amino acids and peptides
containing such amino acids, may be prepared using methods known in the art. See,
e.g., Bartlett and Landen, Biorg. Chem. 14:356-377 (1986).

Exendin or GLP-1 agonists, analogs or derivatives, and in particular, those
contained in Table 1, are included within fhe methods described herein. Analogs or
derivatives are functional variants of an exendin or to GLP-1 having similar amino acid
sequence and retaining, to some extent, the receptor binding, glucose lowering or other
activities of the related exendin or GLP-1 or agonists thereto. By a functional variant is
meant the derivative has an activity that can be substituted for one or more activities of
a particular exendin or GLP-1 or an agonist thereto. In one embodizﬁent, functional
variants retain all of the activities of a particular exendin or GLP-1 or an agonist
thereto, however, the functional variant may have an activity that, when measured

quantitafively, is stronger or weaker, as measured in functional assays, for example,
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such as those disclosed herein. Exemplary functional variants have activities that are
within about 1% to about 10,000% of the activity of the related exendin, GLP-1, or
agonist or analog thereof, between about 10% to about 1000%, and within about 50%
to about 500%. Functional variants, sach as derivatives or analogs, have at least about
50% sequence similarity, about 70%, about 90%, or about 95% sequence identity to the
related exendin or GLP-1, or agonist or analog thereto. In some embodiments the
functional variants have not more.that 10 amino acid substitutions, deletions or
additions as compared to the reference molecule. In other embodiments, the functional
variants have not more than 5 amino acid substitutions, deletions or addiﬁons. In ope
embodiment the analog, derivative or functional variant is any of the novel peptides
disclosed herein, for example those contained in Table 1. *

Sequence similarity or identity can be readily calculated by known methods
inéludmg, but not limited to, those described in Computaﬁonal Molecular Biology,
Lesk, ed., Oxford University Press, New York 1988; Biocomputing: Informatics and
Genome Projects, Smith, ed., Academic Press, New York 1993; Computer Analysis of
Sequence Data, Part I, Griffin and Griffin, eds., Humana Press, New Jersey 1954;
Sequence Analysis in Molecular Biology, von Heinje, Academic Press 1987; Sequence
Analysis Primer, Gribskov and Devereux, eds., Stockion Press, New York 1991; and
Carillo and Lipman, SIAM J. Appiied Math, 48:1073 1988.

Publicly available computer programs which can be used to determine sequence
similarity or idenfity between two sequences include, but are not limited to, GCG; a
suite of five BLAST programs, three designed for nucleotide sequences queries
(BLASTN, BLASTX, and TBLASTX) and two designed for protein sequence queries
(BLASTP and TBLASTN). The BLASTX program is publicly available from NCBI
and other sources, e.g., BLAST Manual, Altschul et al., NCBI NLM NIH, Bethesda,

‘MD 20894; Altschul ef al., J. Mol. Biol. 215:403-410 (1990). The well-known Smith

Waterman algorifhm can also be used to determine identity.

Parameters for polypeptide sequence comparison typically include the
following: Algorithm: Needleman and Wunsch, J. Mol. Biol. 48:443-453 (1970);
Comparison matrix: BLOSSUMG62 from Hentikoff and Hentikoff, Proc. Natl. Acad.
Sci. USA 89:10915-10919 (1992); Gap Penalty: 12; Gap Length Penalty: 4. A program
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that can be used with these parameters is publicly available as the “gap” program from
Genetics Computer Group (“GCG”), Madisbn Wisconsin. The above paraimneters
along with no penalty for end gap are the default parameters for peptide comparisons.

Parameters for nucleic acid molecule sequence comparison include the
following: Algorithm: Needleman and Wunsch, J. Mol Bio. 48:443-453 (1970);
Compaxison matrix: matches - +10; mismatches = 0; Gap Penalty: 50; Gap Length
Penalty: 3. As used herein, “percent identity” is determined using the above parameters
as the default parameters for nucleic acid molecule sequence comparisons and the
“gap” program from GCG, version 10.2.

The ability of the derivative to retain some activity can be measured using
techniques described herein. Derivatives include modification occurring during or after
translation, for example, by phosphorylation, glycosylation, crosslinking, acylation,
proteolytic cleavage, linkage to an antibody molecule, membrane molecule or other
ligand (see Ferguson ef al., Annu. Rev. Biochem., 5T 285-320, 1988).

Derivatives can be produced using standard chemical techniques and
recombinant mucleic acid molecule techniques. Modifications to a specific polypeptide
may be deliberate, as through site-directed mutagenesis and amino acid substitution
during sohd-—phase synthesis, or may be accidental such as through. mutahons in hosts
which produce the polypept]de. Polypeptides including derivatives can be obtained
using standard technigues such as those described in Sambrook, et al, Molecular
Cloning, Cold Spring Harbor Laboratory Press (1 989).

In an embodiment, a GLP-1 molecule or agonist or analog thereof may have a
length of 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38,39, 40, 41,42, 43, 44, or 45
amino acid residues. In an embodiment, an exendin molecule or agonist or analog
thereof may have a length of 20, 21, 22, 23, 24, 25, 26,27, 28, 29, 30, 31, 32, 33, 34,
35, 36, 37, 38, 39, 40, 41, 42, 43, 44, or 45 amino acid residues. Accordingly, exendin
analogs or their active fragments can have, for example, amine acids 1-27, 1-28, 1-29
or 1-30 (in which the 9 amino ac1d C-termina} “tail” found in exendin-4 is absent). For
example, polypeptides useful in the compositions and methods herein can comprise the
1-30 fragment of compound 4016: HGDGTFTSDLSKQMEEEAVRLFIEWLKNGG or
its amide form compound 401 6(1-30)-NH2. In an embodiment, the nine amino acid C-
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The compounds described herein may form salts with various inorganic and
organic acids and bases. Such salts include salts prepared with organic and inorganic

acids, for example, HC!, HBr, HaSO;,, H3?04, triflnoroacetic acid, acetic acid, formic
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cOntainjng sulfate, hydrochloride, phosphate, sulfamate, acetate, citrate, lactate, tartrate,
succinate, oxalate, methanesulfonate, ethanesnlfonats, benzenesulfonate, p-
toluenesulfonate, cyclohexylsulfamate and quinate. Pharmaceutically acceptable salts
can be obtained from acids such as hydrochloric acid, sulfuric acid, phesphoric acid,
sulfamic acid, acetic acid, citric acid, lactic acid, tartaric acid, malonic acid,
methanesulfonic acid, ethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic
acid, cyclohexylsulfamic acid, and quinic acid. Such salts may be prepared by, for
example, reacting the free acid or base forms of the product with one or more
equivalents of the appropriate base or acid in a solvent or medium in which the salt is
insoluble, or in a solvent such as water which is then removed in vacuo or by freeze-
drying or by exchanging the ions of an existing salt for another ion on a~suitab.le ion

exchange resin.
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5 incorporation of one or nore octyl chains increases

the half |ife of an anal og, perhaps because the

anal og binds nore efficiently to circulating plasnma
wPtool/Sedig. Again not limted by theory, i ncopprusdod@iz4es

of one or nore octyl chains may slow cl earance of the

anal og by the kidney. It has been reported that G.P-1

anal ogs havi ng octyglycine substitutions at certain

positions may possess an extended duration of action

See, e.g., 10 WO 2005/ 066207. In one -

enbodi nent, a G.P-1 nol ecul e or agoni st or anal og

t hereof, or exendin nol ecul e or agai nst or anal og

t hereof of the present disclosure conprises an

al kyl gl yci ne conprising a C5..9 straight or branched

| k . oal :
o St RS G 47 o SRRt S fr s
ofttﬂ@emm‘smepmxyememt lindibding kesse wathor bcagmmnn@x cgfrigﬂsdgan 30,
th f | K
A B oo SO P I R IPhBL B el
enfyacdice tince aviti e imnhxbdsmflthe p:esc—aug dtspbsure,rthaﬁ‘dt?og molecules

t her eof m&agr %Feggtgf '3 gg?en?%%?l);% c%bﬁltsts%' aﬁ'ﬁ@ésqgereof may

ah~o¢ Cl ne cGNprising a
be sltlﬁﬁihgbﬁed ainkythy sinekner himawn [in Geeare nibaid rensiats, S#hG_mﬂicwes

bm{?%c&@% Fgmfé%ﬂeatgotﬂ' Stb}%&t @Q?l pg%u{aﬁgﬁ &P ellsoér ﬁ@ ¢ Bn 2fective

agonrs andl ereo present
am@lirs C |Fos lﬁxﬂnplenﬂuel @teg-lamo@sul,el ql agohise ovapnqé@e ﬁtetr ek qryexendin

'mt%egw%:c])? ggeonn? tOﬁ gﬂ?a% Itﬁeﬂ%f‘) xﬂ gr%% aﬁnﬁﬂgﬁéﬁﬁﬁ& hgﬁoj ect via any central

no acr equence

or Wﬁ]’%ﬁt’c@l&ﬂoﬁmﬁ] ErAy R dayg, Katers SorriPs: (osgQpeypateral,
tra.%ﬁnf? noalngx{'tuv.:: te o € Jn%ﬂﬂ ufes) gl.il Qﬁ@é‘rﬁ &‘d}i%gd, %ﬂﬁﬁstraﬁon is

goni st or an er eof
parentenatli v onel cetolinat, &gmd?}tof@ﬂm@nﬁrﬁgﬂtoﬁ &¥id (‘}’FLP -1 molecule or

aga%gsnprl er%Sf C%‘Il‘gé%% e ecgﬂzsént &Qﬁhs@%r élglogsﬂlere@f is by

s su as t ['ecul es or agonists
permhdraanemmgsmpm @ofmttaﬁetloeix}e mémmlmh@em cA particular route of

AP 8LS %8&‘0&&?&:9&3 lg kgt as?@&g rie (ﬂ:eﬁﬁ{eﬁzﬂnam&ﬁhon is
prepar ed usi ng standard soli d-phasé peptide

selsqteni fiemitke touh AoRRASDE of birceak 1% ePulmAna Gk fRffrogHlar, Tectal,

an® S‘Qﬁsﬁ 108 hﬁﬂué@ﬁ%ﬁd%&%@; RES GESL1 mbYdufed|dr YagoniSis 9 analogs

suc ques, an a-N-_ car banpyl protected am no
themf,obraaxeman TSR] %Oatstsaftftf’é@]% thergotosasifenfiministered to a

celP e#ptééj Sf CBR, Br Qlksle HES PRl 2 GmpferdiMO Nhjecting, infusing,

ature’in an |nerP solvent such as
pe@pm oy | dogr otherr ieens, ke h ity oPsigiRBAieropL the appropriate

adBBhMALER nahbP r1é dBudify WRePiRBeBsRidetatidn GO bddition (e.g.,

agents such as dicycl ohexyl carbodi fjtuide and
dtsgam}qg ﬂm@dﬁm@m ghg stage ef theepndition (e.g., disease or disorder),

9%{6& %9%%5’6}@&,%%@&%%&6&%%&&6 HRias of afill o hese.
suc as dllsopropﬁgfthylantne f a- N—carb%rr%g{mgmtt R
pr ot'dsrniNgatgno by fhe mastBody FelPd HRFFRS B g ittent - ox
coﬂ%ﬁfghg oS B Kt 8nBof 83880HhaskCih afe éhbddinefit) addinidtration

acid or piperidine, and the coupling reacti
o Bl bR OF RETHE: W LHEr DGR S G BB st o

anhiBg REer&FdRbohAntdiR. F@&Eﬂrﬁ@u§hﬂﬂaﬂeno$bl iot @libcitaneous infusion, and
N-protectlng groups are wel n.the art

coptinepy [FaRsFERPEIIS RIS BORT e&%@pi%@rvmem{)odxments of admmlstlzgatton for

usé it L MHEEL B@E%Q@Ebogﬁﬂcu{aﬁaﬁﬁ)mﬂﬁioﬁg boih a6k | and udeshic, are
The sol vents, am no acid gerlvatlves and

paticHieEl prefershsRPSATmERS 96 2 #rai8%d in the peptide

synt hesi zer nmay be purchased from Applied Bi osystens
Inc. (Foster City, Calif.). The follow ng side-chain
protected am no aci ds may b purchased from Appli ed
Bi osystens, Inc.: Boc-Arg(Ms), Tnoc-Arg(Pnt),
Boc- Thr (Bz1), Fnoc-Thr(t- 15 Du), Boc- Ser(Bz1),
Frnoc- Ser (t-Bu), Doc-Tyr(BrZz), Fnoc-Tyr(t-Bu),
Boc-Lys(Cl-2Z), Fnoc-Lys(Boc), Boc-d u(18z1),
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using a ¢4, C8 or C18 anal ytical colum (5,u, 0.46x25
cm Vydac). Solvents (A=0.1% TFA/water and B-70.1%
TFA/ CH3CN) may be delivered to the analytical colum
wdooAshég@wr ate of 1.0 m/nmin and to the prepacpis087/012499

colum at 15 mImn. Am no acid anal yses may be
perfornmed on the Waters Pico Tag system and processed
usi ng the Maxi'ma program .Peptides nay be hydrol yzed
by vapor-phase acid hydrolysis to (115C, 20-24 h).
Hydr ol ysates nay be derivatized and anal yzed by
standard net hods (Cohen, et alL, The Pico Tag Met hod:
A Manual of Advanced Techni ques for Amino Acid

Anal ysis, pp. 11-52, MIIlipore Corporation, MIford,

Mass (1989)) Fast atom bonbar dnent anal ysis may be
~carried out

0o S e TR R Bl oafhio !, Slmipierea
subd.ﬁdiedﬁsljar ICE ehﬁboﬁﬁn&:rﬂ;hb@ﬁi yjicregeim topibauial) mg of the exendin
o eg%fdgli gtl on rfiﬁ on@é%é%‘?‘f‘%@%‘%@ L3 H&deh %Bt BB ePEmbbdifiht, about

on an I ed Biosystens
30 Iﬂcﬂ:glrﬁﬁs ai)auasasso ﬁ;geot slemeBe® miGogrmsgs pbayt g of the exendin

or eﬁ 1{131%(8)1%8 § 15- aunr- 115 (P g&t"r (QJ&G Igg’h-liréngtﬂéﬁ%mbﬂ&ment

e prepared usin
aboﬁte:eco Eéﬁbrﬁ:@fﬁnsDNAaHoﬁt h Ning uﬁsﬂle isembn o ewenskin ﬁswﬂrmmalog is

ﬁ% g\ See, e.g., Sanbrook et al., Molecular
B‘i”ff 0S%0 Laboratory Manual, 2d Ed., Cold Spring

HaFIBObné 18903, aBUP-Unicred GLA bsageaistner Apploec iy |a<§1ﬁ“n15'“’1""d
sub 8L 20 GOARARR Fen bl el DU Slicribran R0 260 B of

pora er conpounds usef ul
GLPN drmﬂ egemist cmzmllogspm dosyayin bae prberiment, phout 30 micrograms

1 ceEaPN m or
to a§ gut Il rggi ca‘s a@ﬁ%m@& EX 80P kisout BRRS BhaL o-CanGaP N ist

eptl S cont al ni ng such am no aci
anaI@As bémprigpad odr dmengn reethergniadimpnt; ghophgd awfmgfggbm about

883
lmfff?g%‘, ?3??%?9&8@%&0&&% EX %g%dﬁtﬁ*ng{e&apgp agoni st s,
anaAsg:sermonetb mbee,  the ST dmiolpopler o1 eamist or; #lag thoreof, or

GORLAFRERe 8 APHLE fapdcg oshteg bt Mok SRt o

scr| or dérivatives are
chrbninbhsionah avate m\msssmoanmémm ippprapRdapistratin fop g period

of %mtm !3%{3 e uri aaﬁhﬁ.hr GhL S cARFEncE o] ) lhiedt Q:v%ﬁ”eAn acute

Ceptor I ndi ng, gl ucose | owering
adnoinistratiG) gemtralipi tntals af a&tﬁ@l&ﬂetla% gut sdadigrtsd &y acﬁl@sh‘?m event

or ndﬂg)%n | i S} ﬁ{] €1 Qe B¥nBiskdA6E LR Ve iMPlibASd dirsng®@AdVolving
?Qn efivative has an act|V|ty t hat can be &
mypetsdial inferetiort o dusig Wsiahis Wi | Afinidratipn hefore, during, and/or

aft @3 Ghd Btag.éoﬁxémh@ ifervehiRodl (QFCIR) ARG Al Stitudeh @b afx@mplenof an
one er?b I ment, functional variants retain all of

acuie piministeasions Tn aggioopca|GhP-L eaelgre OF agghistof gpraig hdot, or

%ﬂﬁf‘hﬁaﬁe&;@%ﬁ&%bmd% QMeMETop thbRof, WS be raainuuﬂ:eﬂearﬁcumybefm
ave an acti vi t hat, when neasure

duviues nmciv@mﬂareany capdiag, FHTBERY e FIH 25 RS aﬂé&f&?@faga’i"é*aﬂ’ pypass,

mikddRgk QRGHsivRS Savfac f ok a'milﬁﬂoplm or cardiac transplantation.
20077139 941PCT/ USZOO7/%12499 5

Algrmptiveiyed Gldi-& mpoleqle A REITSHY ﬁ%fe‘%fgf’f S Rglgoule or
ag@r%]gt' M dnh B th&igds, Ala§ ddd B MiraideKéred Sorlt€ly dRGhE bk D& pestive

LD..-

(')

the activity of the rel ated exendin, G.P-1, or

hearg Baluse fO@PWﬁ@“#ﬁ@r‘E@F@WﬁWabout 10% t o about
1009&@@5&%&%& %a@;tét S, Od/ab otk af;ﬁﬁ%_ﬂhdf enat: mujraie gin at
variants, such as derivative ve

any gmetbofers e BARDEARE GEESVER r?arSP?a‘yas TR OB, sBlp gpa may

cod@%e R APOUhet B9 HAGURERE igdRAtdnt yxtémiet reribd ofdina¢ effer the
exenclin or G.P-1, or agonist or analog thereto. In
some enbodi nents the functi edal variants have not
nmore that 10 am no acid substitutions, deletions or
additions as conpared to the reference nolecule. In

- ot her enbodi nents, the functional variants have not
nmore than 5 ami no acid substitutions, deletions or
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as the default paraneters for nucleic acid nol ecul e

sequence conpari-sons and the "gap" programfrom GCG

version 10.2. The ability of the derivative to retain
WwOo0ema3eaii vity can be nmeasured using 15 techrimuse807/012499

descri bed herein. Derivatives.include nodification

occurring during or after translation, for exanple,

by phosphoryl ation, glycosylation, crosslinking,

acyl ation, proteolytic cleavage, |inkage to an
anti body nol ecul e, nenbrane nol ecul e or other I|igand
(see Ferguson et al., _Anna. Rev. Biachent,

57:285-320, 1988). Derivatives can be produced using
standard chemi cal techni ques and 20 reconbi nant
nucl ei c aC|d nol ecul e techni ques. Mdifications to a
ev Hﬁ%‘ft' ik SR RERE! HealiBiorlE cAfldc IRy R infify bPaMIRsociated
difec nau agenesi s and ammno acid
withs theseventit |The dunationy of gini aeuh adeinistratien <328, bey deieapingd by a

s AT AR B Ml W

condi’eom vahi ancembodimisat, dhr dimatian ofj angacete AdEHESIREER i 4 g, 2
u‘? &3, 4 H&ﬁ&ﬁ%ﬁﬁ)‘gﬂr & floil, A0 8K hofrs248 hou¥h)| 0@ GB haiirs.

oni ng, Harbor Labor at ory Press
(1§Bﬂc)mcladnmmﬁmd¢ﬁm%‘t P-h rglpanle pp PERINTL T GHaIRgIRPSPE of

L.9g t Hhe® fordéntik or Aatment of
exerg%n qg@ 8%3 & %g% A 35 éethéreb?nﬂi' 3:1‘ 48t1 4? 4; ent ©
con%nvﬂzheaurfazlgreamamobeamaﬁaweé| wbeg 1q Ha%\ﬁ’uléﬁﬁf?&ﬁlﬁ’étnf"’ ent or

tranint® fsgéo% e with @&%&tﬁ% Rttt is RRneéd. MeQtronic
ave a engt 20, 21 2, 23, 24, 25, 26, 27,

adn@@istr8tm Brludge adggnismationzof 35GLEe mpjecuiy or %om&b 22 'analog

ther% % e off Bediil P aRklof th8df#RSan indefinite period of
ceor I ngly, exendin ana 0gs or their actiyv

tim¢ p grecrsts ofmeeve Prqdewoe%%ﬁr %Ongé?ﬁ"ﬁ&‘eﬁ‘éufﬂg“i opon the basis
of aém%él’s%]&mg%q c&fdléoﬂe’@la‘& isthophibmBichh@.5, @%ﬂ&ﬂncﬂﬁt&lﬂt is non—trans1ent
found in exendin-4 is absent%% h

maghanpidsnipel gp @ﬁwe@élm@eﬁlmm?‘i*% ek, B BURSFEP oF fghomic

heal B304 ?&ef}?ﬁ’nl mRkchRTP %E&ﬁsttdi}%naln Qlefréo@gtﬁmbnﬁﬁ molecule or
conpound 4016: HGDG i DLSKQVEEEAVRL I EW_ etgrd 35{'&1

agopist oarnglost BeFrROSomaY RFATET e B FEoRHE LY |1 ods"of the

dis@IRL I EREr 1 fevditR6n Peph@@ﬂ filkre, re‘é@dless of e’uology Chronic
2007/ 139941PCT/ US20077 012499 ternln

acmipgisalen g o ST RLE O RIS 95 FROR T S5gpin molecule

or hé&ﬁis@‘b@ 2R8I tH8re80 HbkDihk | drivention congebﬁv@@éa:ﬁfﬂiﬁhfﬁétnay also be
enbodi nent, a GP- éégnlecule

impispiea inchbRHER S ESOOFu CPRUaTE A bt ‘?‘8‘8‘&& pzonis o

anafS i 1RO Cor S YnBR:S ndddébulen oﬂragoﬂﬁﬂnﬁraﬂan@/\nmar@ﬂ leay also be
ar 101’ n anot her enbodi nent, the

u
ST IHHPA BF & SRS TR TR PISHRA P& LRI RS 4 Jagiidual
thfha@% Qéo%rvkldrﬁ)h?ﬁﬂlirﬁlspranﬂgmeﬁta wannﬂiomguxerm][a@mst 01r analog
exendl n npl ec e . or oni st or, anal oq. 1 eo
thegeghi@riFratiadae 5?‘}5* Pvag%ﬁt 5F #8788 E'&éeﬁecgelsaag RS er e cally,
adAINRROHEH mdY ERERLARirizen 1igh ofitife P-Howaves cliteniedministration
oﬁ%ggr::ﬁrglzs{ cgrrananal gdt ner gkihm%l*’g%%%gﬁ rfef ol e%%b%dﬁ)ﬁent chronic
w&ﬁﬁﬂk@ﬁBﬁ&bﬁ&mﬂﬁibhgﬁmﬂﬁﬁﬁmﬁ7xhﬁmi ﬁhhﬁmﬁkeemmpmnmm;dmnnm

exendi n nol ecul rea t LbJ
B EBONPOPHD (G SPCBTS, PP HOHBuh B ok weeks,
4 videick |5|eﬁieékrst 6 %Bks’;lﬂdvde}aglsud&ks,m/w\aﬂgﬁh]ﬁd weds; 11 meelTsnyz weeks,
exanpl e nNopyrr.o tra oi socmi nol i ne
4 morihs, Qé&%ﬂﬂ‘%é rﬁ%‘% Vgiés ?fyieffo ﬁﬁf &¥eTic ani des,
adamant yl gl yci ne- based |nh|b|tors and
glycinenitril e-based inhibitors. See e g.,
Fuk-ushima, H, et alL, Bioo*yg. Med. Chem 20 Lett.,
14(22): 6053-6061 (2004). Non-limting exenplary DPP
IV inhibitors include valine-pyrrolidide (Mrguet,
D., et aL, Proc. Natl. Acad. Set USA, 97(12):
6874- 6879 (2000)), |soleu0|ne thlnolldlde (Pederson
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25 tol uenesul fonate, cyclohexyl sul famate and qui nate.

Phar maceutical |y acceptable salts can be obtai ned

fromacids such as hydrochloric acid, sulfuric acid, -
whogpeni ¢ acid, sulfamc acid, acetic: aC|dpcmmmﬂmw0uaw

acid, lactic acid, tartaric aC|d mal'oni ¢ aci d,

nmet hanesul foni ¢ aci d, ethanesulfonlc acid,

benzenesul f oni c acid, p-t ol uenesul foni c acid,

cycl ohexyl sul fam ¢ acid, and quinic acid. Such salts

may be prepared by, for 30 exanple, reacting the free

acid or base forns of the product with one or nore

equi val ents of the appropriate base or acid in a

solvent or nmediumin which the salt is insoluble, or

in a solvent such as water which is then renoved in

VagH @®ne fexﬁBbdirﬁ&ﬁZ Ed:Q{nYdhﬁﬁmQ bf Q}G@i@ hamaédd ok ng:h&nr?r analog |
of an eX|st|n for another ion on a suitable ion

thergols KB AEYHE &\/@ 290 9B 9wdatrre§ A0 Pre R gomgestive heart
faaléélaaﬂmégdwpmﬁyﬁeﬁm eifRng HRoEfDe dohad el akih ik &iBSidsis of

acid or amde form it shouTd bé appreci at ed t hat

congitiops {445, distade LR disoriBlewhish placst 2 é%laﬁctrﬁs sk @f goggsstive heart
fail&@NERNLs Ao Gxample upon a BREQIPOLRSScHERF iMREoNeB). NIn the

are useful in view of therr pharnacologlca

altepragiye AT mﬁ*ﬁ?ﬂé&ﬁ%ﬁnlavole‘f%ow proRnalpsdlsef, or exendin

mole€ilt \br lagodist S0 RMISg HRréd PR pOAlaShid8ve heh®hiture can occur
failure. The compounds al SO .poSsess activity as

SUbSIBFILO PEITERES P DEIRIRAT SHPCirG B eonarstie herst fBiiure.
| n Cltedeme) “difeetive ambdnth refdisab ah emouhtibflaiBabhfRALAGRD het used

ord ts which woul d be benefi y. agent s iC
Fr e P o FRPERE, 5 GRS RBGBIR b ofiscase or
msdﬁﬁﬁﬁ log ey extiibita dbtettable@h@h@nan bt px@:v&ftatl’kbé{ﬂf&:ﬁ nBltdZHffect can be

a for.the treatnent .of disorders which wo
et it R o R PR BBk RpEs Bl o fme to a
medatable ﬁgerﬂ,nd{]ﬂf al‘&rﬁﬂﬁﬂitjﬂ Gorg aktalisy. €MPietagiftic Té’mects inchude
ounds tion al so %Possess activi

pregoRe 57 5r Teon ot catlta MO oF SUR W REGAE fmossling or both.

Thaay@pﬁesﬂea@ o ﬁm:ﬁ:&lel 4 eadaua@&%c the otf ra@&&gmﬁtnt aff fabesh tvﬁatricle
ngest ear.t nmeans an.i npaire
chaliery| Eahers B b ST e e FUCHELTT ORI COpoms of a
sﬂﬁnﬂrmm&nmlﬁa»aﬁmmﬂh,hmekM§ﬂ¢u@mﬁ@-keqmgahmmﬁﬂhqunmam
ercise r 20 .to intain a.npormal cardi out put -
breatfiSFResis o (BE OGP TOPFIYC RRPHIART (4 PYDRG WHbSEpFd, tpgn the
subjeefﬁt bw@mvmlghuls&e ejepddthnthe mati¢ ami thez&bﬂ'llhe é&ﬁﬁtﬁfn; and the

IS |nd .dve congest | ai | by .
the1‘."°‘V\§eu§wf Y 5 rrpar | s%n Ofgn EPERTS o‘?ﬁe\{ﬁfcf% ? Toht eoective
amqwtscﬁmta egven csmmiu)n ckRabe @ntesmmd byngeshe ‘eEpémﬁexttation that is

own_clinical synptons and
Wﬁ%?g%5&%%%%§ﬁﬁg%?ﬁﬁﬁhh%%ggma$eural ef fusions, fatigue
at Fozshy (ﬁLEuI tiholexge ©F agomstcmtanalngi thee@b odytsénﬂhn tiodsgnle or
[ W e d.s di . .
agoﬁfggaxﬁ%ls%i% ’%l %ﬁg ﬁﬁ%%@%%‘i% See%stuna.tetﬁmtla\ﬁy either in cell
culttn@omssanss ag. ,r@cmnmmahmodnls &mh etshzat aamgrsﬁmdetsf An animal

mmgeg: %ﬁsﬁﬁ%@eﬁ’ 8 f%h%? &ﬁg%%pr!é%lixa?@c&c%é&%t%onﬁag%e %cir rouie of

adnddnig@m \Seu:h edptmdtinn can ¢henfb etulsai toj detbrmunh}a;leﬁs dodee and routes
&xé e nor wll be exposed to a
cardi o OXIC conpound such as an anthracycline
antBEffcaty angd toxiciasay be dagndieh bp etatdang pbaymacedival priocedures

m bt 6830 Bo T RSALAL P B oo RS Sl

- 50%hpSthomppolatimerd Eliol(thealoserietivh talbefte diyirepombpivy). The dose

hypertrophi c cardi omyopathy, left ventricular
systolic dysfunction, corofd&ry bypass surgery,

di abet es, vascul ar di sease, atherosclerosis,

al coholism periocarditis, a viral infection,
gingivitis, or an eating disorder (e.g., anorexia
nervosa 350r buI|n1a) or is an al coholic or cocalne
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15 to about 10 ng, or about 300 mcrograns to about 5
mg of GLP-1 or 012-1 agoni st or analog-is
adm ni stered per dose. |In another ‘enbodi ment, about
w@ERom®Agram to about | nag of GLP-1 or GLPPéT/@Qﬂ@?/@l&:&%
or analog is adm ni stered per dose
ment i oned above, the GLP-1 nol ecul e or agon|st or
anal og thereof, or exendin nolecule or agonist or
" anal og thereof, may be adm nistered on an acute or 20
chronic basis. An acute admi nistration includes a
tenporary admnistration for a period of tinme before,
during and/or after the occurrence of a transient
event. An acute admi nistration generally entails an
admnistration that is indicated by a transi ent event

raticP betRBS tdiOind Ftﬁéraﬁéxﬁiﬂ%ﬁect@?éi&:% RERbAIE! [k OBnd™RY can be
be inmplicated duri an_evol vi ng myocardj a

al
exprepe A5t the T2 s BigsounBhaiBiaecusei FRmPORHIATS  Betr aiiikjh large

thergﬁtﬁé frdicds! bteRereABd/ Phe 8§a @H&ﬁl@d FroREEBELRANRI4Says and animal -
cardiac intervention ("PCP') also constitutes an

studisg AT be gredyip m“éat@@n# FRDgE rdtdostee o ByEWR Ys6n, The dosage
contilsBd 1Dk UbSnPbsi@@RNiist pferdip| Qfthinh el 6@hge 06f circulating
exendi n nol ecul e or_agonj st or anal og. thereof, may be

°°n‘éf€fﬁiﬁ?ﬁ’§tthﬁ‘té§°1§€%taﬁlf§pﬁéﬂ8? it eo?fr‘?%fj’xbﬁ‘fé{/ oFbeyfpsage &H’}’ vary

mﬁﬁa@{lﬁé ABgS a&;&ﬁam{g upef IhS8oRRE forRdiployed! SRkiivitg OF @tApatient,
pass, mninmally invasive cardiac surgery,
and@HFVWFG§WQ§FVmWBP“card|ac transpl antation. 30

tAlhme Bﬂcfaéxhb’&ixf:‘)entaﬂﬁlgetﬂ;?dﬂﬂlfﬁbl&ﬁd@idrﬁﬁ@t&hﬁén @mzap-al Adecule

ereo exe n nol ecul e or -agonl s or an
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or anal og thereof, nmay be adm nistered chronically in
the nethods of the disclosure in order to prevent
congestive heart failure, regardl ess of etiology.
Chronic admnistration of a 0l2-1 nol ecule or
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10 concentrations that include an ED50 with little or
no toxicity. The dosage may vary within this range
dependi ng upon the dosage form enpl oyed, sensitivity
wdieot/oqat i ent, and the route of adm ni straptD0sz007/012499
I n one enbodi nent, the nethods al so include
adm ni stration of G.P-1 nol ecul e or agoni st or anal og
t hereof, or exendin nol ecul e or agoni st or anal og
thereof, to 15 inprove cardiac function associ at ed
wi th congestive heart failure. |Inproving cardiac
function may include an inprovenent in cardiac
systolic function or cardiac diastolic function, or
bot h. Inproving cardiac function nay al so i nclude an
i mprovenent in E/Aratio, left ventricular ejection
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5 insulin or plasma glucose |evels after treatnent
with a GLP-1 nol ecul e or agoni st or anal og thereof,
or exendi n nol ecul e or agoni st or anal og thereof nay
woleo7h@8e1 20% 30% 40% 50% 60% 70% 80% MWOWS2000095499
150% 200% or nore than about 200% | n another
exanpl e, the change (reduction) in HOVA after
treatnment with a GP4 nol ecul e or agoni st or anal og
t hereof, .or exendin nol ecul e or agoni st or anal og
t hereof 10 may be 10% 20% 30% 40% 50% 60% 70%
80% 90% 100% 150% 200% or nore than about 200%
In one enbodi ment, the nethods al so include
adm ni stration of GP-1 nol ecul e or agortist or
anal og thereof, or exendin nolecule or agonist or
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to chronic treatnment, if so43¥ndicated. In one aspect

Is provided a nethod for the treatnent or prevention -

of a condition associated with congestive heart

failure in a subject in need thereof. The nethod

general ly conprises adm nistering to the subject an
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4103, 5096, 5197, 5098, 5443, 4596, 5099, 5452, 5101
5444, 4597, 5100, 5450, 5103, 5445, 4784, 5102, 5198,
5131, 5446, 4792, 5452, 5199, 5526, 5451, 4793, 5128,

wozdM308132, 4983, 4855, 5129, 5264, 5185, 4%211182487%’;499
5130, 5265, 5186, 5201, 5272, 5271, 5266, 5294, 5202
5194, 5182, 5267, 5296, 5203, 5112, 5196, 5268, 5297,
5293, 5090, 5270, 5269, 5440, 4992, 5091, 5271, 5391:
5441, 5447, 5540, or 5052 or any
subgroup of such conpounds. In another enbodi nent,
exanpl es 15 of the GLP-1 agonists or analogs and the

- exendi n nol ecul es and agoni sts or anal ogs t her eof
havi ng i'ncreased plasma stability include at |east
one of conpounds 3922,

fractional shortening before administration of a GLP-1 molecule or agonist or analog
thereof, or exendin molecule or agonist or analog thereof. For example, the increase in
shortening may be about 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%,
150%, 200% or more than about 200%. In a further aspect, prophylactic and
therapeutic methods are provided. Treatment on an acute or chronic basis is
contemplated. In addition, treatment on an acute basis may be extended to chromic
treatment, if so indicated. In one aspect is provided a method for the treatinent or
prevention of a condifion associated with congestive heart failure in a subject in need
thereof. The method generally compﬂse§ administering to the subjebt an amount of a
GLP-1 molecule or agonist or analog thercof, or exendin molecule or agonist or analog
thereof, effective to prevent or ameliorate congestive heart failure, wherein the
condmon associated with congestive heart failure is thereby improved. As described
herelm administration of any GLP-1 molecule or agonist or analog thereof, or exendin
molecule or agonist or analog thereof, may be done in any manner.

In yet another embodiment, the methods further comprise the identification of a
subject in need of treatment. Axly effective criteria may be used to determine that a.
subject may benefit from administration of a GLP-1 molecule or agonist or anaiog
thereof, or exendin molecule or agonist or analog thereof. Methods for the diagnosis of
heart disease and diabetes, for example, as well. as procedures for the identification of
individuals at risk for devel_opment of these conditions, are well known to those in the
art. Such procedures may include clinical tests, physical examination, personal
interviews and assessment of family history. | |

In one embodiment, the GLP-1 agonists or analogs and the exendin molecules
and agonists or analogs thereof disclosed herein have increased stability in plasmea as
compared to native GLP-1. In another embddiment, greater than 90% of any one of the
GLP-1 agonists or analogs and the exendin molecules and agonists or analogs thereof
disclosed herein resists degradation, that is has increased plasma stability as shown by
90% of the peptide molecules being intact, after incubation in plasma for $ hours. In
still another embodiment, greater than 75% of any one of the GLF-1 agonists or
anaibgs and the exendin molecules and agonists or analogs thereof disclosed heretn

resist degradation, that is have increased plasma stability as shown by 75% of the

44
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4103, 4596, 4597, 4855, 4856, 5194, 5112, 5090, 5091

5092, 5096, 5099, 5102, 5452, 5129, 5182, 5452: 5200:

5267, 5268, 5269, 5391, 5101, 5103, 5131, 5132, 5185,
wbb8630m294, 5297, 5440, PCT/US2007/012499

peptide molecules being intact, after incubation in plasma for 2 hours. Examples of

peptides having increased stability can be found in Table 1. In one embodiment,
examples of the GLP-1 agonists or analogs and the exendin molecules and agonists or
analogs thereof having increased plasma stability inclnde at ieast one of compounds
3922, 4103, 4596, 4597, 4784, 4792, 4793, 4855, 4856, 5272, 5194, 5112, 5090, 5091,
5092, 5096, 5099, 5100, 5102, 5452, 5128, 5129, 5130, 5271, 5182, 5196, 5270, 5271,
5272, 5197, 5452, 5450, 5198, 5199, 5200, 5264, 5265, 5266, 5267, 5268, 5269, 5391,
5097, 5098, 5101, 5103, 5131, 5526, 5132, 5185, 5186, 5294, 5296, 5297, 5440, 5441,
5442, 5443, 5444, 5445, 5446, 5451, 4983, 4084, 5201, 5202, 5203, 5293, 4992, 5447,

5540, or 5052 or any subgroup of such compounds. In another embodlment examples
of the GIP-1 agonists or analogs and the exendin molecules and agomsts or analogs
ﬁaereof having increased plasma stability inciude at least one of compounds 3922,

4103, 4596, 4597, 4855, 4856, 5194, 5112, 5090, 5091, 5092, 5096, 5099, 5102 5452,

5129, 5182, 5452, 5200, 5267, 5268, 5269, 5391, 5101, 5103, 5131, 5132, 5185, 5186,

5004, 5297, 5440, 5441, 5442, 5443, 5451, 4983, 4992, or 5052 or any subgroup of
such compounds.

To assess stability, the compound ‘of interest is spiked into plasma at a
concentration of 20pg/mL. Tt is incubated at 37°C for 0, 1, 2 3, 4, 5 hours in triplicate.
At each time point, MeOH is added to & 96 well microtiter plate and then sample is
added in a ratio of 1 part sample to 4 parts MeOH to guench the digestion reaction.
Samples are mixed with-multi-channel pipette or liguid handler. The plate is then
centrifuged for 10 minutes and placed in an autosampier kept at 10°C. Samples are
then injected into a mass spectrometer (API 3000, Applied Biosystems) equipped with
an autosampler (Leap HTC Pal} and HPLC pumps (Shimadzu LC-10ADVP).

The GLP-1 molecules or agonists or analogs thereof, or exendin molecules or
agonists or analogs thereof, may be formulated as pharmaceutical compositions for use
in conjunction with the methods of the present disclosure. Compositions disclosed
herein may conveniently be provided in the form of formulations suitable for parenteral
(inciuding intravenous, intramuscular  and subcutaneoﬁs) or nasal or oral
administration. In some cases, it will be convenient to provide a GLP-1 molecule or

agonist or analog thereof. or an exendin or exendin agonist or analog thereof, and
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5441, 5442, 5443, 5451, 4983, 4992, or 5052 or any

subgroup.of 20 such conpounds. To assess

stability, the conpound of interest is spiked into
wPregm@oAat a concentration of 20ug/ni. It isponoshat/@diss

at 37C for 0, 1, 2 3, 4, 5 hours in triplicate. At

each tinme point, MeOl-1 is added to a 96 well

mcrotiter plate and then sanple is added in a ratio

of 1 part sanple to 4 parts Me011l to quench the

di gestion reaction. 25 Sanples are mxed with

mul ti-channel pipette or liquid handler. The plate is

then centrifuged for 10 m nutes and placed in an

aut osanpl er kept at 10C. Sanples are then injected

into a mass spectroneter (APl 3000, Applied
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sodi um acet ate/ acetic acid buffers. A form of
repository or "depot” slow rel ease preparation may be
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WD 2007/ 139941PCTTUS2007/ 012499 5A GLP-1 nol ecul e or
agoni st or anal og thereof, or an exendin nol ecul e or
agoni st or anal og thereof, nmay al so be fornul ated for
weiabn@ei ni stration in a self-emulsifying dpagus2007/012499
delivery system (SEDDS). Lipid-based formnulations
such as SEDDS are particularly suitable for | ow
sol ubility conmpounds, and can generally enhance the
oral bioavailability of such conpounds. toln an:
alternative enbodi nent, cyclodextrins nay be added as
aqueous solubility enhancers. Cycl odextrins include
nmet hyl , di met hyl, hydroxypropyl, hydroxyethyl,
gl ucosyl, maltosyl and maltotriosyl derivatives of
a- 13-, and y-cyclodextrin. An exenplary
ode I > refers to an excipient for
(G g 4 BRI R ;

oxypro cyc (11 whi ch nmay be
admdsamanootam;phmach@cab @g@ntd@sqbr aaoe lepplg iy papnist or

anal%%rtﬁxher gof 0 | Qéndid or Ja%z% §Q lptpbdfl t¥he term refers to any

ICS O cule or a oni st or
phaamakotca hexaptnt dhatexsai he rrgﬁ@ﬁmt@@do Bin widug, toxicity.

l ar
e Rt AT e
confpisition b@ﬁtghﬁmwogwelb@yw Begritisuir msthadrsay o sginister
the 08 ég f&g@fcﬁ g%)r/ lﬂxeegn% CYi&ls 00 el Vaiety T"ilesﬁﬁﬁllé%nﬂtfllahom of

|ty en oyed w || depend on, t
phaanmticz@ﬁ:omp@sf@wdb%%ﬂﬂ in thy waens ot the presed ",S“’i?r(see’ g

%‘p r}:;{LPJ,,QgéL{ ,gag@aeag&m st thereof, in the

osi t1on. ot her enbodlnegws b orptl |
enh%lntﬁéles exelpicne a‘%’ehel eRETIER PpRieculRst bt INFIufE +latey 0910“’ 4
met%ﬁ{:lliégﬁl i;nt FbRBLIEe a&hdas p%H&Hlsagcﬂ)ﬁhébhaﬁ&lepWylactw acids,

I di ne and poly si ne her suitable
polwmmm o ﬁg‘ll&g@ﬁ % aFHBY ARiE CCRPIYBSEn it pactive virus
p %%;p h@{h %ﬁe,@c‘%pl%@ esanay | anfbaaphatshely las hebdbR acid;

S|red solutions of the conpositio
chelhsingr |agm§s rﬁélﬁbl # FTHe ERmAwdrss Wi &5 E?Ff'i‘ﬂe fYRigdextrin,

: h @ 1 cBGhs oils,
hy(lﬂgﬁgméé@l }og% @%&&&hﬂ&ﬁhéﬂiﬁ@aﬁﬂosz S¥arieycid el qaﬁ@paf oils

or m either water 1n_ail or oil

swatwat siineAFeoRl o SRRl MR T PREHIFERRS, eEp PH buffering

subRGRERL ARk et'h@ NS FYipBeEbnRAERleS al@'&YmHﬁd&iTmi.ﬂ]yle dhe definition of
I ncl udin for exanple, acaC|a powd noni on

et S 2(PER <o P o e FRTDICh i CHOUF Bt (e pient
mcfxﬁi%%lalcﬂﬁn @Jar%@ledte Q:Qic&i@ﬁ BﬁésPﬁQtea{z&m |sug?dﬂi fihes iatose, glucose,

f onat es, OS
or W%Féﬁéﬂ@é e Fﬂbﬂftfﬁé’lepﬁﬂ}"@&. S, TRerbln %fé poleylene
gy@%@%ﬁ?bh:mﬂsgaﬂhﬁﬁmﬁhﬁﬁﬁﬁﬁh&ﬁm For exanple the
sel ect ed conponents ma e. Sl
o Geen GUBR darBe e PRI PO B B g PR B oteosles
or Bhotlists @r \Whiiek: Mot Nasy be sabytaigiatig 1ﬁs@1ﬂbﬂr£31rf ok and sparngly -

concentration and vi scosit a d| of
solygplet i glr@é’hp%mggeug@ agm%g% §f‘g:1° SOLV v"é’%&%le oils.
HowRWES, Ghe Blnfunds bd skl if @]Ildﬁlﬁn toham(faity ab1ds (e.g., caprylic

O R eI

 mdA8AGBaiH Bhtky AQSN ARP ahRiplatan i@ it themdhddsRf thodisclosure

an eg‘gé%?gt{og% ‘glfr‘fﬁﬁ gng‘lreo @:nhig%gﬁﬁql g»y Sﬁ%&ﬁé}%ﬁg Igp a&ilagr))(se&d SHdmical

 or ¥ERShiaf mAGiediilich tdkeahenimed djtablhdse delivethe.g., increase

field, ffect t of th
P S AT O HASLIBSULLS RSPk e by

- esfifitfifons HkAGh, PEGGlatitkjeact ' s physical 10 cond|t| on

‘and other factors. The exact dose to be adnini stered
Is determ ned by the attend#hg clinician and is
dependent, for exanple, upon where the particular
conpound lies within the ranges quoted herein.

Adm ni stration shoul d begi n whenever a therapeutic
effect is desired, for exanple, at the first sign of
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simlar or identical diseases in other vertebrates
‘such as other primates, farm animals such as sw ne,
cattle and poultry, and sports animals and pets such
wo2goasaes, dogs and cats. 251 n anot her aspeaeiT/Us2007/0$2499
al so possible to conmbine a GLP-1 nol ecul e or agoni st
or anal og thereof, or exendin nol ecule or agonist or
anal og thereof, useful in the nethods disclosed -
herein with one or nore other active ingredients
useful in the prevention of congestive heart failure.
For exanple, a G.P-1 nol ecul e or agoni st or anal og
t hereof, or exendin nol ecul e or agoni st or anal og
t hereof, may be conmbined with one or nore 30 ot her
conmpounds, e.g., for congestive heart failure, for

82%33?%& {::ﬁ)fécﬁﬁnﬁr aécﬁﬁst%%ﬁﬁ% MR fi¥sn ekédifmolecule or

ed herein, Ih a unitar

dosage form. or..in.
agonie paramalogdtberagh hor also ihet orguiated réﬂrﬂLﬁ‘{“Eﬂ’é’%ﬁ%onolrn a self-
' ) Qshd RIHOATSY OLidi @ Sfrmivfatibeeshchfas SEDDS
muﬁﬁgl*ég%ﬁrg aelﬁg)ngyg%%n{ ni st e r)t'egdlggs%gegﬁfi [ imtﬂfﬂﬁ : ce the
are aotibilarht fwbledipr Wa@mmemaﬂrdﬁ: H@"”&ﬁ%‘i gy cnnance t
: 1 ' . alternative enbodinent, it is
oral gg’gls,’%lt)ﬁ%g{r?gk%cﬁﬁg?g&bne or nore 3,5 @%ﬁm nol ecglsgﬁbﬂity
or Imgmaltsnaiverembedinegs RS By e RS HIPEY ures
enha2k ggggp@#@ﬂgﬁm%n s JndaR s hareahyl, @pdroapgopy!, ydexyethyl,
Additional active i ngredi ents by_dif erer&; rouleStin  An
ghucpid, shaltopd densy praligsiofyl ferjabiyes éﬁ SonPze™hat 4

exeﬁﬂgfﬁ%fwt‘ilggexéﬁf %&h&éﬁ ' fa?tis hyaoxperopslnl-oydedexuih {HPFBC),
conbi mati on wi -1 molecul es or adoni st& QL ;
whichhmep§s adeasi e sny OSFheé\i@mP "H%P‘i RTRERRS Z% Ruftler improve the

aquaRRs00Bill S8 Rteridabt FGLIT imdlecubtigimeuiniso br analog thereof, or
synergi stically enhance the e%%e enti on, 9 'n‘ateﬁte?'}en&%position
exexyfi cEUASHTtAEBRISHPT F93{0g WEY 'ei‘bf”,m% congesti ve

comSRLd 013 td5®% hydroxypropsLpicgtivgettdn] It weliYo tigdroxypropyl-p-

I scl osed herein, a G.P-1 nolecul e or L. st _
cycdareg, ondgn 37610 I DFFTIP Gy & PR Bl amount of
soh?ogﬁsr' Q4 nideer &ﬁﬁloymﬂb@épeﬁdbgﬁlﬁb fraound lod GA - arnglecule or agomst

adm

ni stered or deli ver,e%)sn IPJJ ttﬁneoi'%s\{"cinn a .
thexsafrisr perndiromAATPHlE PbAECTESS et PP TR0 Yer nat i on or
i N RAsEL] §hb@BmSRPARbStHATdalmtcisonsy beradfig) insludingy but not
_other 15 conbi nat.ion therapy reqi nmen knowqy. b 1
e 0 ARBRSGGIEHER e nl LB et GR R i R and pon”
lysiiEl RARS SHRYbIE EPIptED alifbding bgentngcinde chitéser pidhghaspholipids

active ingredi ents; uen , €.0., in separate
such gp E}%qeﬁ?ﬂoyéﬁﬂsgﬁ‘%ﬁyﬁg% ee‘#sﬁ%&,' tablets, pills or ‘
CapdeSiSed, S6lutiynstiftiecamositivhe descohed hereimapmrha thickened with

a té%#%g?ge%n%%gggg%%g%—ggﬁﬁbyg T%E}I% g{ag‘ﬁggi %M@ﬁ FisiAER form,

active i n ient is
citiag RiairSh ofl @ ofl @ et Ahy yf 2 dde saietadf gharperepfetiy pceptable
i n, sjmul taneous,t her .e i gescRfs LIRS )
empisifng 48P Py P%&fu@ﬁ%&ﬁl éﬂl%%#i #?st ered t ogeaf er. ¢ Em_l
{on¥a in@AtSars daudnmes Dfcenntaer an o sudenant fayshogs alkal polysther

t her may also be used. hi one enbodi nent, a
al ‘Fl-s%%%tﬁ?é’cﬁ’ll%“%tﬁ’g'g%nﬁ S mg}' anal og thereof, or an

ex e RidposiioRe tag terprapoed by wixing Bcdgziefiers Jplignpe menerally

used for treatnent of ' Rlhaf 8 ditdbB hiked in 2
aceegPRgi IRatadsTes 'Pﬁe%ar?gal%ﬁg%gﬁq%&%%ﬁ?/e tdi%ﬁg ,e?fzyrre_ %CE})
bldnabi & dtdrsstankiardodesicerth peidven e, copcaipted THiEE Whichgpay then be

agoni st. o nal o h ol T &1} 6r Biickening
R R o S N T
ag6i@P2h0 poisibly GARGEED. contolgyth et aadsitionab rlyte te AR KTEEL-

of the disclosure nmay be used in conbination with one

or nore additional ACE inhiB¥ftors, such as benazepril

30 (LOTENSIN(r)), enalapril (VASOLEC(r)), |isinopril

ZESTRI "), fosinopril (MONOPRILe), rampril

(ALTACEe), penndopril (ACED', quinapril (ACCTJPRI[9),

nmoexi pril (UNIVASC(r)), and trandolapnil (MAVIe). In
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15 (COZAARe), val sartan (DI OVANt, tel m sartan

(M CARDI S(r)), and eprosartan nesyl ate (TEVETENS).

I n anot her enbodi nent, a GLP-1 nol ecul e or agoni st ofr
woanied/ogest her eof , or an exendi n nol ecul e or aREKITSP07N2499

anal og thereof may be used for treatnent of

congestive heart failure in conbination with one or

nore al dosterone antagoni sts, such as 20

spi ronol act one (ALDACTAZI DEO) and epl erenone

(1 NSPRAG) . I n anot her enbodi nent, a G.P-1

nol ecul e or agoni st or anal og therebf, or an exendin

nol ecul e or agoi ai st or anal og thereof may be used

for treatnment of congestive heart failure in

conbination wi th one or nore vasopepti dase

E‘ %5 ﬁ RER th @ dsitithb a9 be ;ircﬁiﬁéldﬂiﬁ ddiERE AGE form

possess nat ural endopepti N
oM EAIE ARDO oI GLI L3 aM JE00ES: A PERE R PARh Sxdndin or
exendi]'a g A S 'aﬂ%ﬁ!a%dﬁn' Qitinp®] @xBRlind3| Ehived ekendi-i CHs| will be

enzazepi none thiols, ornapatrllat at ril at.
recognieadipy Hiose froibe dielh e efecira SFUET 91 hESRTHBG Bl vary with

Qs 413 722 AmaBVRiLEP D2 lihe RAB8R Gh7 ,subject’ OpBysical
Inm% g%n; Ies ofé%EP/ACE i nhibitors suitable for
comﬁbenh@i@ﬁﬁ¥ 2aeFrde those disclosed in U S. Pat. ‘Nos.

S, %@%'e;%%t dog% %ﬁﬁg ?igﬁ}énésgerg@ %ddgérmslgeﬂsg%ﬂﬁmtenmg clinician and
an
is depepdantoBF exappleo PPof B P th B peckilpo g dies VA, fpe ranees

quobdaRElin NARGIMAHEK sBE0Nbsdin Qﬁheaeﬁragmﬁmemfeffmyxs@SIred

used for treatnent of con est.i v fail
for exmmioGtt oo DR 85 RNGIAR, 1Y B glar e Of Sapesive beact
failiu@ior Wietel AlA dnSinish@tith mly ﬁnb Q)yaﬁjectxcEQ foxeeuampllee sulicntappens or

enbodi nent, a GLP-1 nolecul e on
imtramrcalar. BRI Ao RROm e oA Bt S A5 Sees shouid
beﬁﬁg@ggag;npﬁﬁgule or agoni st- or anal og thereof may be

used for treatnent. of congestiyve hea fail [
C orn APYBR. (P98 SELTRrE HoyiBugtion of Cofipotids of the

pre£eﬁ1§ VPEHERBh 7@t h Ofibject depet:_'ldeGn dactbst kiaw el 6hs taginglichges the

t he present inventian, .the r

PR et PRISES e FHATTIE TEPa TGRS DIHI et While the

corhpb@s bvﬂﬂty?m%rdmﬁﬂéd to&feacmrhﬂmubj)ﬁtﬂhmsmﬂm eldo he nsed to ireat
specifically. |1mting the_ inventi

n_a
sy PRtdeORE SHScpI 1 RGO R0 A R op Gty fym animels
mnﬂQMQMQﬁE&aﬂwhh@bomhgl&mhgmmsbhtmmshmipmwmu@wméﬂmghéﬂgsﬁmi
skilled in the art are considered to fall within the
cat%cope of the invention as described herein and
her gi il ksgdcgiinidisofastibleed eombine acGLRd thaleailnor agonist or
andg GLBE AL S Dl LESELRNE bl Lol s, b Smotnods

mbr anes
d1salb§edpﬂi@aarveﬁ1 bﬂem o:nmé biben actoml mmeé@msfﬂSFﬁUNrﬁﬁﬂdﬁ‘fes‘ﬂm of

T R e X
or ‘axdnlammbmb&ﬂee:d qgemst oemalagr the@ofrimat esscepbipphyith one or more
& ?altgl rg,? & !gg OF &2 esr%gg#\%q{e\éftg%ﬁi\%ge fd? cﬁ%@? ﬁ:léé%elwe kdr ghicose
v@érﬁigeétcua“sl degoribeRdrekdin ﬁhmmrmcbs@elfamsgﬂeﬁe,paatq dqgage forms

A mtgxa%a} Iug;ﬁi g:fl) | g%,: En? seaqrggn Ca? g.:ﬂrh d]u Eb 2 Edbﬁ]éc't H 3l o@ﬁgatment

ner s0|n ation counter.

W@Mﬁﬁﬂ%@ﬁﬁ/ﬂ&ﬂ@@@ﬁi&@bﬁ%&ﬁ@n Exearhs! zgingms@ﬁdalgéwo OI X0OTE

GLP/ C ase g_,_‘.}, b to admirlid& dlle or more
Ohf| %ﬁ 7nljye es are aﬁSGE?fed to the

Gﬁg4ﬁﬁb¢u1656ﬁ¥gqﬂlm er almcbgsrihﬁ@pﬁas epxpraslis IprdepRics OF |agonists or
(RINT-nbF) are detached froma tissue culture flask
with 10 Versene and washed é&hce in buffer. Then
RIN-nbF cells are resusupended in buffer at 2.5 x 106
cells/m. Then 10 gl cells (2.5 x 104 cells) are
added to all wells of the assay plate and cells are
stinmul ated at roomtenperature in the dark for 30
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WD 2007/ 139941PCT/ US2007/ 012499 is injected
intraperitoneally (IP) with a test sanple (1 nnol fkg
or 2 nnaol/kg) or 200 1.11 vehicle (10%DVS0 saline).
waghdr/ijoanal bl ood sanples are coll ected at 3BCT/682007/012499
120, 180, and 240 mnutes after injection.
Bl ood gl ucose is neasured with a gl ucose oxi dase
bi osensor (OneToucla(r) Utra(r) (LifeScan, Inc., a -
Johnson & Johnson Conpany, MIpitas, CA)). At each
time 10 point, the effect of the test sanple is
expressed as the percent change in bl ood gl ucose
relative to mice injected with vehicle only. Test
sanpl es and vehicle controls are also conpared to
their respective "pre-treatnment” controls.
analSkgihefeot AR oh€of niREBAELHEHH Q6H % iBER AR Myl diffenDdbutes. The'
ANOVA (p<Q, 05): Wiere a significant difference,
skilled afienp WidspSPeRemre RBnparelitt Oft HUVE oinerienteampy be
admihittBred Sn ReBRiatios WIS GLPESnoltiRS ofhfdtida dr BAdISES thereof, or
version 4.00 for Wndows, G aphPad Software, San
exerrﬂl%g*soleﬁ-ﬂﬁ F rEOTISEA O\ HELSEP aBFSat. BBfymay act o amgment or
syndrfi@Rehlly cifahcR0Bic HrsFnbss br Mathdht RAVIR: BERTHSN 8Mhtdest, e.g.,

effecti vetlg%. | oner bl ood glucose relative to vehicle
congesfiys Ryart € e.g., Table 1 and Figures | A-B. 20

Eﬁ.?‘ﬁ%ﬁ“"g'- ; to-210m )bﬂbak @ri]séliﬁ&jé.h;:rein, a ?Bgll.z fHdl&ule or agotnist or
LS SS m ce e ouse |N a Ssta envili ron n
analf heresty o7 (exondin oSOl i ARFPIS) o8 AL [pergat may Be: (1) co-
fornhilgBd afl@ Emayated c}m deﬂivéﬂe@ !%hﬁulﬂﬂeéﬁsi)gﬁﬂg-coﬁfbﬁ&_ d%ﬁndulation;
use I N ro s of. three I n standard _cages wW a
@ PR Ry REBR s2 iy bl icis o e PR Ao P L) by Bay other
comBlrdtipn drfapyateinapXarpihn iashd@t eWheh@elitdred @asiterbaton therapy,
before the, ZSG%EPGH ments. '

themquss Her Al | e dnevedionts
SRPEPTERYs RPPTiSE n BGRIET S W e AiTERR ofhes 26t veo FBRFedients
sequentialbg @&F iﬁh@pal‘rimeesohftﬁlnf endisiaprispadidnl ebiets, iy edeapbules,
1 nr..f.romall ani nal s. on ripr, to erl ment).
or b Aitterttc AP U SR PR ingar | TR geBr, TR Sl etoagRehy, an
effeytivb) dcﬁzﬁ%:e of hiﬁh uﬁ(ﬂ&h@ra@i&?/dimé%rbcln @quhiiilBg tz'.ae., serially,
conpoun t g a re.i nmedi ate resente .
wehef B A Bt Bt s B STARRS O S P Bors, pipbgy meredicnts
are ddeinfsooel] petthet Varingi ghethcat of38terhitighicconibindtion tAsrdpy may
ah%grw jntervals to determ.ne the anount of food eaten.

Fguﬁle “i.cant test sanple effects are identified by

AN@V/ADE peathodthentWaeGRPal stodadiieC b aginici o e ¢hereof, or an

i st est neans are ¢ ared to the. control an .
exefift BsRosule R e PR Bl B B et St FF Qhseotve
hearp Gsiure stomlsnpiEnf withedgiownsg cobvédiagp bBathFAGHED inhibitors. In

o AT, 1ot 81 VABHE o LAY 0 s e oo

moltdule rmuegehiEHBr Aamiaheg thvadef] is Sprdgine cBabiration awvgh captopril

Eﬁwg | G §n &0 ' t i i on 1.0.indu .
(CA#yocar i a]?l (%%&I %@g@%ﬁe@% ?’Lﬁyﬁé?g%?fs% s(fé%aéés%?ﬁ %‘%3’ be used in
compprost wite dmeardr fairk uadsliti@eheACEt sihitites,geuctham benazepril

CoTNgn, ST CIES, <i gy AR Oe i

fosinqrail| (MENORBINL®Y ramiptd (AL BICEP), peproopril cGUGEON Y quinapril

(CETRLD Pl SRR AT A MR I

ec i enstiiérogniaptimentin. Fh-1emdieofle st agyyistraxt maipgdbegof, or an

e EEAATE e 5 by R0 DEMUNAI Aty bo WY FRIRM o M gesive
hearg oftienet iatdonthbinvatios waiths ene dorantre HetHinedstsasivsh Med ebtalol
Assessnent (HOMA), a mgjor index for insulin
resi stance, is cal cul at ed. 3Peak Oxygen upt ake during
exercise is nmeasured by indirect calorinetry.
Transt horaci ¢ Doppl er echocar di ography is perforned.
Briefly, short-axis 20 inages are obtained at the
papillary nmuscle | evel and 21) gui ded M node tracing
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Chronic treatnment with GLP-1 or conpound 4103
attenuates insulin resistance and i nproves insulin
sensitivity foll ovvi ng M -i nduced CHF. Fig. 4A-C.
woResigoagi ons 10 "L" and "H' indicate | ow arubttmsghwmzwg
dose of drug, respectively. Hyperinsuli nem a and
- hyperglycemi a occurr at 13 week post M in untreated -
~control groups. Al shown, chronic treatment can °
normali ze fasting plasma insulin -and glucose |evel
and inprove insulin sensitivity. (as measured by
Honeost asi s Model Assessnent (HOMA), a nmj or index
for insulin resistance). 15Fig. 5A-C denonstrates
that chronic treatnment with 0l 2-1 or conpound 4103
i nproves exercise capacity and efficiency follow ng

P sp Ae®ediifddel [BEDENab lesmatef g'kevmh,@@@ﬁ le¥ealot

RERS),"
and hi h dose of ‘dru re pectlvely
ARGk el A CBRECED ¢ bl e REARID e seprsmmola

m@eﬁwﬁﬁ)f @Nﬁeﬂm Sbeta&aidi UFEER SONE®), penbutolol
Col unbyls, const ant®>I % gr ade encl osed b%
LEYEBB en%%ﬁts% KL@ER@@;?% > Restalek (NORMAPYNE ), acebutolol

(SENALUME ntt&.totaﬂﬂrg@tom@) a'rﬁéﬂ)}?“Mo@ A$PEPRAL-RL®), labetalol

const ant@,)speed asa asur.enen are _obtai ned over
i1&d)prndg OIWWES andrhisoprpiol (EEBETAS) t hen
st At B ehk e&bﬁaﬁﬁaﬂn d GLP3 HoRkdhRr dpBhisOBEshalt t}wreof or an
m m.n for m nut es _and t hen kgﬂpt at _18m mn unti

exeP Jnolgeple °’e§ﬁ?§t§§ £F gralogr ﬂ’@“‘@ﬁ&‘aﬁ eiseq By tepmagh Pt Fongem"e
heahefﬁi]urb?n t@&ﬁtﬁ%ﬁhfh.@ﬂntﬂé@r{eaﬁ éﬁorb a3 lotaaltuﬁ rtt aackﬁeﬁbtobe@rs (ARB),
ace O readm an an on e _electri S
suchr o HoReBTE: | Bl s AR e e uE A (Y ARRO B ey losartan
(COBA SRy UhvabathnagDESVAKGTY) ThadRi GMICAKDISY, dedr efrosartan
rgnni ng di stance. Oxygen consunption
me%}&k%f‘g@%f%dﬁ) di oxi de production (VC2) are neasured
as Restiehefhbodidit, Gmlnﬂtoﬁscatet&ragbhiet b ﬁwtsg' thlereof or an
e PS4 3 S s0sS 20 TR [P
heatth¥lokd Gat HmbiRicns withi aﬁtedntﬁofdt gidektefbhe o.%gfglcﬂzsts@/“su@n as
. nstr at eat me or
Bt Tt n iy Vs P R At N VLNt
pl amrm;tt}a:eteﬂsbed;h@nela a?m -1 ma,tmmor@geﬁﬁt Sasbgathetelst, or an
actate.ratio ol.l owi
exepE AT O Ak Sbopict B abE Piethes By e P i Brehom oS gongestive

heattrfifure e s@Abinktie With one or more vasbpétgrd&&r ithibiteal Mebpeptidase

- inffh Goad N B R or O RS el igpatidse QUER) and

ACEanhibﬁw&ﬁmdgel Exgmpled oENERIYOEE enisihitirs mchﬂe,cmpam ﬁqt limited

|nac esti.ve heart fail ani mal deI
to, e FtEbniSeg BRGS. SRnsthfie eoharl Fipall gfoadoti,
fasﬁhﬁl,]saagmnﬁst mbsaoompﬂomegsm,eBM$s9m fBMHBBﬂﬁé’?,aatmﬂ CGS

30d§g ves | n%] ﬁe\{ﬁﬁg It VI EX% 81-6(:111&“ eg%ntmclude those
d:tscpadeémnl ﬁ’lS PanowMes. S,B& muf BGH %ﬁprmﬁl;ﬂ(ﬂom TREB10, 5,223,516,

ngestive heart failure. 10 Exanple 6.
47@:}6&‘1@%’3%3 nbl nation with ACE Inhibitors for
Tr efat fﬂ’EPt-tl mbleColegessgondst ItbamhloEalhbmoﬁ or an cxendBpmatpeele or

und o | eft r ohar rt at
agom %I\At? ¢ eanrrf? i%r FF% ntf arc %F%{ (fe su Lg'u e][!het(‘)ﬁf:l ttaﬂure in
conﬁhﬁatm witis &yl thechoy ﬁoﬂmgﬁdtﬂe &emﬁfﬂute thgt ispowe ek $helzﬁt For

f1Ehn G Qnary. | 1Lals. gl e treated Wi
exag-t pt’oprl E:F:%ggm Or aI molgcule 05 agom a}(%ntg%r%cil or an
therapy ((312-1 and captoprll GLPA— Cap )), or

vehicle for 11 weeks.. 012-1 was provided at 25
prmobkg/ m n subcut aneously, sand captopril was provi ded
at 150 ng/kg/ D orally. Conbination therapy with GLP-1
and captopril has an additive effect on recovery of
VWA ratio, a neasurenent of cardiac diastolic
function. 20 Fig. 7A-B. Fig. 8A-B denonstrates that
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A pol ypeptide conprising the am no acid sequence of
SEQ ID NO. 27 or - 4. A pol ypeptide conprising
the ami no acid sequence of SEQ ID NO 60. 5.

'“thmwnﬁbupeptlde of any one of clains 1 to 4pctamstoin®o12499

conprising a polyamno acid, a fatty acid, a

pol yet hyl ene gl ycol pol yner, al bum n, gelatin, or an
i nmunogl obul i n. 6. The polypeptide of any one
of clainms Ito 5, further conprising a polyethyl ene
gl ycol - pol yner having a nol ecul ar weight from500 to

- 20, 000. 7. The pol ypepti de of any one of
claims 1 to 6, further conprising a nonocl ona
anti body or a catalytic antibody. 8. The

pol ypeptide of any one of claims 1 to 7, further

excR@MRAbISENE oRafokid? aAdiKY kheSdo#Sns51R died for treatmsht of‘con estlve

pharnaceutlca conposi tion conprising the polypept

heagifailyrg i sembinatiomyvih theransuiic devdces spehorsreardian jesw nization

ac CeP ladhitan GRikisBding the prestft intBRidAN ﬁfﬁﬁﬁﬁ%ﬂg: Ekamples are
lncléleggosnlon of claim9, wherein the pharmaceuti cal

JHerxperiments ralajingdp thig ipveption e reRicpmrsegbe construed

as $pRBBeSsItY 1iPfting the mventlm;: ind H&® RHaBods"E 8O GHlchGH, |nY)W known
effective amount of the polypeptlde of any one of

or lategdeyeloped, Vén?h]“tq#@ heuvithin the Bgewaohars skifedin therart are

conkiderill tB Falfl et ﬂi‘é s%ﬂel St S ivenBorS Y L& bddheR8E Und bereinafier
there The use of claim 11, wherein the

°1a'&}e§b éias% Tefgrenes fa?d ihereyn isancprpnralisd by sefprenes injis entirety.
13. The use of claim1ll, wherein the diabetes
mellitus is Type 2 diabetes nellitus. 14. Use
of a therapeutically ef¥24M¥eESpunt of the

@@@éﬂﬁg&ﬁﬁﬁ;ﬂ&nﬂﬁﬁﬂgﬁg§lOn of claim9 or 10 in the
q@?ure of a glcanent for treatln% di abet es

EENSH, B BITBREE (TR cRBlleent raltwss of RINmSTE pslls ppggossing

endugemﬁ cemlmel;épmwwemmbrhtbe ﬁbﬁh&hﬁ&dnﬁhhl{pﬁ? Hufhan GLP-1
The use of claim

(mﬁ VM? e ‘gﬁ%@e@ﬁ% for 62 mfgut?ﬁ/ Plcambient praperature in
96 mhlpo&yssyrene plates. 117ne WhIE cOifterdts fa&eﬁ@p@@aed 6@b 196 well glass fiber

ef fecti nt he pol any one of
plaiy Sk o ndn EiPhr iHs RIS L DEoe Sl oo Lt sompised with

scirtitiaat andgotyet bR iademtia Ebinasddiritillaties b&inanc e,
post prandi al hyperglycem a, congestive heart failure,
obesity, or hypertriglyceridemia in a subject in need
t her eof . 18. Use of a therapeutically
ef fective amount of the pharmaceutical conposition of
claim9 or 10 in the manufacture of a medi canent for
treating dyslipidema, insulin resistance,
post prandi al hypergl ycem a, congestive heart failure,
obesity, or hypertriglyceridema in a subject in need
t her eof 19. Use of a therapeutically effective
anmount of the pol ypeptide of any one of clains 1 to 8
in the manufacture of a nmedi canment for inproving
cardi ac function; attenuating cardi ac renodeli ng;
limting infarct size; attenuating insulin
resi stance; inproving exercise capacity; |owering
bl ood gl ucose; stinulating an insulin response;
reduci ng food i ntake; or reducing appetite in a
subj ect in need thereof.
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20. Use of a therapeutically effective anmount of the
phar maceuti cal- conposition of claim9 or 10 in the
manuf acture of a medi cament for inproving cardiac
wo wogizban; attenuating cardi ac renodel i ng; | PEi/US007/012499
infarct size; attenuating insulin resistance;
i nprovi ng exercise capacity; lowering bl ood glucose;
stimulating an insulin response; reducing food
i nt ake; or reducing appetlte in a subject in need
thereof. 1/41
SEQUENCE LI STI NG <110> AMYLI N PHARNACEUTICALS I NC.
<120> COWPCSI TI ONS AND METHODS FOR TREATMENT OF
CONGESTI! VE HEART FAI LURE <130> 0233W) <140> <141>
<150> 60/ 808, 810 <151> 2006- 05-26 <160> 106 <170>
Patentln Ver. 3.3 <210> 1 <211> 30 <212> PRT <213>
Artificial Sequence <220> <223> Description of

Examale 2. cyglaseddimaénce: Synt hetic pol ypeptide <400> 1

Hi sGﬂa,@;ﬁ@ M, ggpn@]gs r Set Asp Val Set Ser Tyr
Leu du %%1%& G'n ﬂﬁg Ala Lys Gn Phe Ile Ala

Tr FiveH! %F%ﬂ?g ‘@uyed/sr@tléesze’sdm@afmsd 30 ) 384-woll agspy plate.

RatBlcreaidsulidbinal deOl eRINEGOHES RELATRROP oA Bsdie Salihd tﬂa@l@ with
of Artificial Sequence Synthetlc pol ypepti de <400>

Verpgng apfl aghed @goy i Rptiph dheth RINamSRgplls 4p ree%um@ed@wuffer at

2.5 NB0® GhilAfd. ThER laéﬁ c@m(z% R 198kelR) Grel Rided B alt WRNELPhe assay

Trp Leﬂ Lys Asn Pro Set
cells

plate and are stlmulated at room temperature in the dark for 30 minutes. The

reaction is terminated with 10 pl of lysis buffer and incubated at room temperature for
4 brs in the dark. cAMP content is measured using Perkin Elmer AlphaScreen™
cAMP assay kit and results are read on a Perkin Elmer Fusion ﬂuorometer\. The assay is

completed in 384-well plates at 25 miéroliter volumes.

GLP-1 Cyclase (6-23)

Five pl of serially diluted peptides are transferred to the 384-well assay plate.

Rat thyroid carcinoma cells (6-23) are detached from a tissue culture flask with
Versene and washed once in buffer. Then 6-23 ce}ls are resusupended in buffer at 3.0 x
0° celis/ml. Then 10 pl cells (3.0 x 10° ceils) are added to all wells of the aesay plate
and cells are stimulated at room temperature in the dark for 30 minutes. The reacﬁen is
terminated with 10 pl of lysis buffer and incubated at room temperature for 4 hrs in ﬁlc
dark. cAMP content is measured using Perkin Elmer AlphaScreenTM cAMP assay kit
and results are read on a Perkin Elmer Fusion fluorometer. The assay is completed in

384-well plates at 25 pl volumes.

Example 3. Glucose Lowering Assay

Female NIH/Swiss mice (~8-20 weeks of age), (Harlan, Indianapolis, IN, USA),
housed 3 mice per cage, are allowed ad libitum access to food and water until the start
of the experiment. At two hours pﬂor to treatment, access to food is restricted.

At the time of treatment, the tip of the tail is pricked with a needls to obtain 1pl
blood as a “pre-treatmient” control blood sample. Immediately thereafter, each mouse
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202530 Ser Ay Ala Pro Pro Pro Set 35 CT/ US200
<210> 3 <211> 39 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Sequence:
w0t mvdic pol ypeptide <400> 3 His Ay A u CeyribmoTéeso
Thr Sex Asp Len Set Lys A n Len Gn Gn 151015 Qu
Ala Val Arg Leu Phe Ile Gn Trp Len Lys Asn Ay Qvy
Pro Ser 20-2530 Ser Ay Ala Pro Pro Pro Ser 35 <210>
4 <211> 39 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
pol ypepti de <400> 4 Hs Gy Asp Ay Thr Phe Thr Ser
Asp Leu Set Lys Gn Met GQu Au 51015 Gn Ala val Arg
Leu Phe Ile Gn Trp Len Lys Asn Gy @y Pro Ser .
202530 Ser Ay Ala Pro- Pro Pro Ser 35 <210> 5

is injected intraperitoneally (IP) with a test sample (1 mmolkg or 2 nmol/kg) or 200 pl
vehicle (10%DMSO saline). Additional blood samples are collected at 30, 60, 120,
180, and 240 minutes after injection.

Blood ghicose is measured with a glycose oxidase biosensor (OneTouch®
Ultra® (LifeScan, Iﬁc-, a Johnson & Johnson Company, Milpitas, CA)). At each tune
point, the effect of the test sample is expressed as the percent change in blood glucose
relative to mice injected with vehicle only. Test samples and vehicle confrols are also
compared to their respective “pre-treatment” controls.

Significant test sample effects are identified by ANOVA (p<0.05). Where a
significant difference existed, test means are compared to the control mean with -
Dunneit’s post test using GraphPad Prism version 4.00 for Windows, GraphPad
Software, San Diego California USA, www.graphpad.com).

Exendin analogs disclosed herein have been shown to eﬂecti"vély lower blood

glucose relative to vehicle control. See, e.g., Table 1 and Figures 1A-B.

Example 4. Food Intake Assay
All mice (NTH:Swiss mice) are housed in a stable environment of 22 (£2)° C.,
60 (10)% humidity and a 12:12 light:dark cycle; with lights on at 0300. Mice are

" housed in groups of three in standard cages with ad libitum access to food (Teklad: LM

485; Madison, Wis.) and water except as noted, for at least two weeks before the
experiments. | _

All experiments are conducted between the hours of 0700 and 0900. The mice
are food deprived (food removed at 1530 hr from all animals on day prior to
experitnent). All mice receive an intraperitoneal injection (200 ul) of either vehicle
{10% DMSO saline) or test compound at 1 mg/ke and are immediately presented with a
pre-weighed food pellet (Teklad LM 485). The food pellet is weighed at 30-minute, 1-
hr, and 2-hr intervals to determine the amount of food eaten.

Significant test sample effects are identified by ANOVA (p<0.05). Where 2
signficicant difference exists, test means are compared to the control mean using'

Dunnett’s test. One-way ANOVA with Dimnett’s post test is performed using
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<211> 39 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
pol ypeptide <400> 5 H's Sly G n Gy Thr Phe Thr Ser

" wo3en/isemiSer Lys Gn Met Qu Gn 151015 3P TSI007/012499

Ala Val Arg Len Phe Ile Gn Tip Len Lys Asn Ay dy
Pro Ser 202530 Ser Ay Ala Pro Pro Pro Ser 35 <210> 6
<211> 39 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
pol ypeptide <400> 6 HHs Gy Gn Ay Thr Phe Thr Set
Asp Len Set Lys Gn Met Gn Gn 151015 G n Al a Val
Arg Len Phe Ile Gn Tip Len Lys Gn Ay Ay Pro Set
202530 Ser Gy Ala Pro Pro Pro Ser 35 <210> 7 <211>
39 <212> PRT <213> Artificial Sequence <220>

GraphPad Prism version 3.01 for Windows, GraphPad Software, San Diego California.

See, e.g., Table 1.

Example 5. MI-induced CHF Animal Modsl

Sprague Dawley rats undergo left coronary artery higation to induce myocardial
infarction (M) and subsequently comgestive heart failure. Some rats undergo sham
surgery. Starting two weeks after coronary ligation, rats are treated with GLP-1 (2.5 or
25 pmol/kg/min), [Leu']-Exendin-4 amide (1.67 or 5 pmol/kg/min} or vehicle for 11
weeks via subcutaneous infusion. Cardiac function and remodeling are assessed by
echocardiography. At the end of study, rats undergo treadmill testmg, hemodynam]c
measurements and fasting (12 hour fasting) jnsulin and glucose concentration were

measured and the Homeostasis Model Assessment (I-IOMA_), a major index for itsulin

- resistance, is calculated. Peak Oxygen uptake during exercise is measured by indirect

calorimetry.

Transthoracic Doppler echocardiography is performed. Briefly, short-axis
images are obtained at the papillary muscle level and 2D guided M-mode tracing are
recorded at a speed of 100 mm/s. Left ventricular end-diastolic {LVEDD) and end-
systolic dimensions {(LVESD) are measured according the American Sbciety for
Echocardiography leading-edge method. Left atrial volume (LAV) and ejection
fraction (LLVEF) are measured and calculated from the long-axis view.

Pulsed-wave Doppler specira of mitral inflow are obtained from apical 5-
chamber view. The sample volume is placed at the tip of the mitral leaflets and
adjusted o thej)osition of maximal velocity. The peak of carly (E) and late filling
waves {(A) are measured and F/A ratio are calenlated, Chronic freatment with GLP-1
or compound 4103 iﬁ1pr0ves cardiac diastolic and systolic fimction following Mi-
induced CHF. Fig. 2A-C. Designations “L” and “H” indicate low and high dose of
drug, respectively. (E/A ratio and left atrial volume (LAV) represent cardiac diastolic
function; left ventricular ejection fraction (ILVEF) represents cardiac systolic function.)

Chronic treatment with GLP-1 or compound 4103 attenuates enlargement of left
ventricle chamber size following Ml-induced CHF. Fig. 3A-B. Designations “L” and
“I1” indicate low and high dose of drug, respectively. Left ventricle chamber size is
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<223> Description of Artificial Sequence: Synthetic
pol ypeptide <400> 7 Hs Gy Gn Ay Thr Phe Thr Set
Asp Len Set -Lys G n Ala Gn G n 151015 G n Al a Val
wodgAemiPhe |le AQu Tip Leu Lys G n Ay d yperusiernni24ee
202530 Ser Gy Ala Pro Pro Pro Ser 35 <210> 8 <211>
39 <212 PRT <213> Artificial Sequence PCT/US200,
4/ 41 <220> <223> Description of Artificial Sequence:
Synt heti c pol ypeptide <400> 8 HHs Ay G n @y Thr Phe
Thr Set ‘Asp Len Set Lys Gn lle Gn Gn 151015 Gn
Ala Val Arg Len Phe Ile Gn Trp Len Lys Gn Ay Ay
Pro Set 202530 Set Gy Ala Pro Pro Pro Set 35 <210> 9
<211> 39 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic

repr%s%ééﬁ%gil gcev é‘%@%ﬂlﬁi Ma&oﬁ: Xm@:ﬂ%log EVEDDPRE] T venicle end
systohc diznension (LVESD) LVEDD and LVESD are measured according the
American Society for Echocardiography leading-edge method.

Chronic treatment with GLP-1 or compound 4103 attenuates insulin resistance
and improves insulin sensitivity following Ml-induced CHF. Fig. 4A-C. Designations
“L” and “If” indicate low and high dose of drug, respectively. Hyperinsulinemia and
hypergiycemia occurr at 13 week post MI in untreated control groups. As shown,
chronic treatment can normalize fasting plasma insulin and glucose level and improve
insulin sensitivity. (as-measmed by Homeostasis Model Assessment (HOMA), a major
index for insulin resistance).

Fig. 5A-C demonstrates that chronic treatment with GLP-1 or compound 4103
improves exercise capacity and efficiency following Mi-induced CHF. Designations
“I » and “FP” indicate low and high dose of drug, respectively. At the time of treadmill
test, two rats are simultaneously placed om a two-track treadmill (Columbuos
Instruments, Columbus, OH) at a constant 5% grade enclosed by a metabolic chamber
(Oxymax Dehixe, Columbus Instruments) through which airflow passes at a constant
speed. Basal measurements are obtained over a period of 8-10 minutes. The treadmill
is then started at 8 m/min for 3 minutes, followed by 12m/min for 3 minutes and then
kept. at I8m/min until rats reach exhaustion. The end point for treadmill test is
determinied by rat’s inability to keep the pace of treadmill and land on the electric shock
grid for over 6 seconds. The exercise capacity (EC) is calculated as EC {kgm)y=Body
weight (kg) x degree of grdde X mnniﬁg distance. Oxygen consumption (VO2), carbon
dioxide production (V CO-Z)' are measured as described. Within 1 minute after the
treadmill test, plasma lactate and glucose are measﬁi'ed. The treadmill test is run and
analyzed by one investigator who is blinded to the study. '

Fig. 6A-C demonstrates that chronic treatment with GLP-1 or compound 4103
results in an attenuated baseline plasma lactate level and improves exercise capacity to
peak lactate ratio following Ml-induced CHF. Designations “L” and “H” indicate low
and high dose of drug, respectively.

Long-term treatment with GLF-1, an exendin, or an exendin or GLP-1 agonist

cap improve cardiac function, attenuate cardiac remodeling and emhance exercise
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51015 G n Ala Val Arg Len Phe Ile Gn Trp Len Lys Gn
Ay Ay Pro Ser 202530 Set Gy Ala Pro Pro Pro Set 35
<210> 10 <211> 39 <212> PRT <213> Artificial Sequence

w9954 23> Description of Artificial Sequepefis2067/012499
Synt hetic pol ypeptide <400> 10 Hs Gy Gn dy Thr
Phe Thr Thr Asp Len Set Lys G n Len Gn Gn 151015
Gn Ala Val Arg Len Phe Ile Qu Trp Len Lys Gn Ay
Gy Pro Set 202530 Set Ay Ala Pro Pro Pro Set 35
CT/US200 5/41 <210> 11 <211> 39 <212> PRT

capacity in a congestive heart failure animal model. Chronic treatment with GLP-1, an
exendin, or an exendin or GLP-1 agonist also improves exercise performance and
improves insulin sensitivity associated with CHF. GLP-1 and incretin mimetics
therefore represent a .potentially nove]l therapeutic approach for the treatment of
congestive heart failure.

Example 6. GLP-1 Used In Combination with ACE Inhibitors for Treatment of
Congestive Heart Failure

Sprague Dawley rats undergo left coronary artery ligation to induce myocardial

infarction (M) and subsequently CHF as described in Example 5. Stasting two weeks

-after coronary ligation, rats are treated with GLP-1, captopril (150 mg/kg/D oral;

“Cap’), combination therapy (GLP-1 and captopril; “GLP+Cap™)), or vehicle for 11
weeks. GLP-1 was provided at 25 pmol/kg/mixi subcutaneously, and captopnl was
provided at 150 mg/ke/D orally. Combination therapy with GLP-1 and captopril kas an -
additive effect on recovery of E/A ratio, a measurement of cardiac diastolic function.
Fig. 7A-B. ‘
Fig. BA-B demonstrates that combination therapy with GLP-1 and captopril has an’
additive effect on improvement of cardiac contractility. Fractional shortening
percentage is calculated from LVEDD and LVESD, and is a measurement of cardiac
muscle contractility. Combination therapy with GLP-1 and captoprii has an additive
effect in attenuation of enlargement of left ventricle chamber size, Fig. DA-B, and
improves exercise éapacity and efficiency is MI-CHF rats. Fig. 10A-B. Combination
therapy with GLP-1 and captopril has an additive effect in the response of exercise
capacity-io-peak lactate ratio, and baseline plasma lactate, following MlI-induced CHEF.
Fig. 11A-B. ' '

Taken together these resulis show that combination therapy with GLP-1 and
captopril provides additive cardioprotective effects in the early stage of congestive heart
failure.
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<213> Artificial Sequence <220> <223>
Description of Artificial polypeptide Sequence: -
~ Synthetic <400> 11 Hs Ay Gn @y Thr Phe Thr Ser
woispyBee1Ser Lys Gn Leu Gn Gn 151015 G n WEUMS7/012499
Arg Len Phe Ile Gn Trp Len Lys Gn Ay Ay Pro Ser
202530 Ser Ay Ala Pro Pro Pro Ser 35 <210> 12 <211>
39 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic
pol ypepti de <220> <221> MOD PBS <222> (9) <223>
D( Ove) '

Example 7. MI-CHF Screening Model

Sprague Dawley rats undergo lefi coronary artery ligation to induce myocardial
infarction (MI) and subsequently CHF as described in Example 5. Starting at 2 weeks
after coronary ligation, rats are treated with test compounds at 5 pg/kg/d or 10 pg/kg/d,
or vehicle for three weeks. EfA Ratlio is measured at one week, according to the

procedure described in Example 5. HOMA is measured at three weeks, according to

the procedure described in Example 5. As shown, this screening model can be used to
identify exendin analogs capable of improving cardiac function and insulin sensitivity
following Ml-induced CHF. Fig. 12A-B.
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<400> 12 Hs Gy Gn dy Thr Phe Thr Ser Asp Len Ser
Lys Gn Len Gn Gn 151015 G n Ala Val Arg Leu Phe
“"Ile Gn Trp Len Lys Gn Ay Ay Pro Ser 202530 Ser
Gy Ala Pro Pro Pro Ser 35 <210> 13 <211> 39 <212>.
PRT <213> Artificial Sequence <220> <223> Descri ption
of Artificial Sequence: Synthetic pol ypeptide o
FCTI US20 6/ 41 <220> <221> MOD RES <222> (9) <223>
D(Owve) <400> 13 Hi's Ay @Aapgy Thr Phe Thr Ser Asp
Len-Ser Lys Gn Ala Gu Gu 151015 Gn Ala Val Arg

LB IR e e
oS TR AR 20 77
PR b b Dl T
- of SEQ ID NOs. 60, 76, 77 and 78.

ino acid sequence of any one
3. A polypeptide comprising the amino acid sequence of SEQ ID NO. 27 or

4. A polypeptide comprising the amino acid séquen’ce of SEQ IDNO. 60.

| 5. The poiyi)eptide of any one of claims 1 to 4, further comprising a
7 polya.mino acid, a fatrtyracid, a polyethylene glycol polymer, ajbumin, gelatin,-ror an
irﬁmﬁnoglobulin. o | _ . B

6. The polypeptide of any one of claims 1 to 5, further comprising a
polyethylene glycol polymer having a molecular weight from 500 to 20,000.

7. The polypeptide of any one of claims 1 to 6, ﬁ.u'ther ;:omprising a
monoclonal antibo&y or a catalytic antibody. '

8. The polypeptide of any one of claims 1 to 7, further-comprising a Ci-Cyo
alkyi side chain.

9. A pharmaceutical composition_comprising the polypeptide of any one of
claims 1 to 8 and a pharmaceutically abceptable carrier.

10.  The pharmaceutical composition of claim 9, wherein the pharmaceutical

composition is a sustained release pharmaceutical composition.
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151015 G n Ala Val Arg Len Phe Ile Gu Tip Len.Lys
Gn dy Ay Pro Ser 202530 Ser Ay Phe Pro Pro Pro

- Ser 35 <210> 15 <211> 39 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Synthetic polypeptide <400> 15 Hs Ay Gn
Ay Thr Phe Thr Ser Asp Len Ser Lys G n Len Gn Gn
151015 7/41 Ser Ay Phe PrO Pro Pro Ser 35 <210> 16

C2h1> 3954 %%ﬁerg LA 3Tt Sivel dnlduh o tREFVIGNGEdS 824 one of
o PE

<2 3> Descrl pt titicial Sequence: Synthetic

clamﬁg I de Lé%cgl%e Hea @n&&%?’t&%&éﬁ@t&ﬁﬁfﬂﬂﬁ nl$§ Subject

Len Phe I[le Gn Trp Leu Lyss Gn Gy Ay Pro Ser
m“e%b %8f.Ser Gy Leu Pro Pro Pro Ser 35 <210> 17 <211>

39 <212> PRT <213> Artif l.. S 0
Dekker i pthicayse of clg;,nt ik vgqelgfiuf I@g&@g@g%@%% i’{y;%fglzagetes

pol ypepti de
mellitus.

13. . The use of claim 11, wherein the diabetes mellitus is Type 2 diabetes
‘mellitus.

14.  Use of a therapeutically effective amount of the pharmaceutical
composition of claim 9 or 10 in the manufacture of 2 medicament for treating diabetes
mellitus in a subject in need théreof.

15.  The use of claim 14, wherein the diabetes mellitus is Type 1 diabetes
mellitus.

16.  The use of claim 14, wherein the diabetes mellitus is Type 2 diabetes
mellitus. |

17.  Use of a therapeutically effective amount of the polypeptide of any one of
claims 1 to 8 in the manufacture of a medicament for treating dyslipidemia, insulin
resiétance, postprandial hyperglycemia, congestive heart failure, obesity, or
hypertriglyceridemia in a subject in need thereof.

18.  Use of a therapeutically effective amount of the pharmaceutical
compositioh of claim 9 or 10 in the manufacture of a medicament for treating
dyslipidemia, insulin resistance, postprandial hyperglycemia, congestive heart failure,

obesity, or hypertriglyceridemia in a subject in need thereof.
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<400> 17 Hs Ay Gn Ay Thr Phe Thr Ser Asp Leu Ser
Lys Gn Leu Gn Gn 151015 Gn-Ala Val Arg Leu Phe -
lle Gu Trp Len Lys Gn Ay Ay Pro Ser 202530 Ser
Gy Pro Pro Pro Pro Ser 35 <210> 18 <211> 39 <212>

- PRT <213> Artificial Sequence <220> <223> Description
of Artificial Sequence: Synthetic pol ypeptide 8/ 41
<400> 18 HHs Ay Gn Gy Thr Phe Thr Ser Asp Len Ser
Lyi9. G sk efa fHerapEitivallp ¢ffddbiveamoddi af thalpohmgpti@nf Rhye one of
Ile Gn Trp Leu Lys Gn Ay Ay Pro Ser 202530 ' Ser. '

cialm@'lxo § 0 thBAnBraeulY 6 a3akdiddnene i imdrdving tardiad Furdiba>
T <213> Artificial Sequence <220> <223> Descri ption

e
improfifh o P SRl PRGN etbedles Sl Bl il kesfore”

reduc;}rg?p;r o Pr o g%{y@ﬁfg@;%mgglzgsugel‘%ﬁ n?égd ﬁ‘g‘rle‘%f PRT <213>
20.  Use of a therapeutically effective amount of the phartnaceutica‘l
comﬁoéitiﬁn of claim 9 or 10 in the 'manuf;cmre ofa medicament for improving cardiac
functibn'. attenuating cardiac remodeling; limiting infarct size; attenuating insulin
resistance; improving exercise capac:ty, lowering blood glucose; stunulatmg an 1nsu1m

response; reducing food 1ntake, or reducing appet;te in a subject in need thereof.
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<223> Descri ption of
pol ypepti de <400> 20
Asp Len Ser

Artificial Sequence!
Hs Ay Gn Ay Thr

Synt hetic
Phe Thr Ser

Lys Gn Leu u Gn 151015 G n Al a Val

Arg Len Phe Ile Gn Trp Len Lys Gn Ay Ay Pro Ser
202530 er

GI Ar

polypeptlde <400> 21
Asp Leu Ser

Pro Pr F;é%éﬁrdﬁ :

9/ 41 <210> 21

Sequence:” e
Hs Ay Gu @y Thr Phe Tin Ser

Lys. Gn Len Gn Gn 151015 G n Al a Val

Arg Len Phe Ile Qu Trp Leu Lys Gn Ay @y Pro Ser
202530 Ser Ay Lys Pro Pro/#ro Ser 35 <210> 22 <211>

39 c212> PRT <213> Artificial
Description of ArtifFEREl "%

Sﬁggence <220> <223>
et Synt heti c

c110- 2ROLMPERLALARLFAQER: 23 ki s Ay Gn Ay Tin Phe Thr Ser

Asn Len Ser
<120> CQM

BB

<130> 0Z233WO

<140>
<141

<150>
<i51>

60/808, 810
2006-05-26

<160> 106

«<1'70> Patentin Ver. 3.3
<210> 1

<211l> 30

«<212> PRT

«213> Artificial Sequence

<220>
<223> Description of Artiflclal

polypeptide

<400> 1L
His Ala Glu Gly Thr Phe Thr Ser
1 5

GIn Ala Ala Lys Glu Phe Ile Ala
20

<210> 2

<211l> 39

<212> PRT .
<213> Artificial Seguence

«<220>
<223> Description of Artificial

polypeptide

<400> 2
His Gly Glu Gly Thr Phe Thr Sex
1 5

¢ln ala Val Arg Leu Phe Ile Glu
20

Ser Gly Ala Pro Pro Pro Ser
35

Lys Gn Len Gn Gn 151015 G n Al a Val
QIgHONh anp METEPRE PP TRENTYEFS @ FOSFRETEVY Pro Ser
3BTSE* Ay Ala Pro Pro Pro Ser

Seguence: Synthatic

Asp Val Ser Ser Tyr Leu Glu Gly
10 i5

Trp Leu Val Lys Gly Arg
25 30

Sequence; Synthetic

Asp Lhen Ser Lys @ln Met Glu Glu
10 15

Trp Leun Lys Asn Gly Gly Pro Ser
25 30




35 <210> 23 <211> 39 <212> PRT <213> Artifici al
Sequence <220> <223> Description of Artificial
Sequence: Synthetic pol ypeptide <400> 23 Hs Qdy
(fly Thr The Thr Ser Asp Lys Ser Lys G n Leu Gn
151015 CT/US200 " 10/ 41 G n &@I :

: 2
; *fz% <211> 39 BRI
<213> Artificial Sequence .<220> <223> Descri ption of
Artificial Sequence: Synthetic pol ypeptide <400> 24
Hs Ay Au Ay Thr Phe Thr Ser Asp Trp Ser Lys Gn
Leu Gn Gn 151015 Gu Ala/4val Arg Len Phe Ile GQu
Trp Leu Lys Gn Gy Gy Pro Set 202530 Ser Ay Ala
Pro Pro Pro Ser 35 <210> 25 <211> 39 <212> PRT <213>
cat0s 3ATT ificial Sequence <220> <223> Description of

<211 3 tificial Sequence: Synthetic pol ypeptide <400> 25
«212> PRT
«213> Artificial Sequence

<220> X
«223> Description of Artificial Secuence: Synthetic
polypeptide
<400> 3
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Gi: Glu
1 =3 10

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 - 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210 4

<211> 38

«212» PRT

<213> Artificial Seguence

«220> ) '

<223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 4

His Gly Asp Gly Thr Phe Thxr Ser RAsp Leu Ser Lys Gln Met Glu Glu

1 5 10 15

Glu 2Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro ser
20 25 - 30

ser Gly Ala Prxo Pro Pro Ser
35

<210> 5

<211=> 39

<212> PRT

<213 Artificial Seguence

<220 .
«223> Description of Artificial Sequence: Synthetlc
polypeptide

<400> 5
His Gly Glu Gly Thr Phe Thr Ser Glu Leu Ser Lys Gln Met Glu &lu
1 5 10 15




Hs Gy Gn Ay Thr Phe Thr Set Asp G n Set Lys Gn
Len Gn Gn 151015 Gn Ala Val Arg Len Phe Ile G n Tr
p Len Lys Gn Ay Ay Pro Ser 202530 Ser (fly Ala Pro
Pro Pro Set 35 <210> 26 <211>39 <212> PRT <213> -
Arti f| cial Sequence CT/ USZOO <220> <223>

Asp VaI Tilt Gn Gn Len Gn G n 151015 G n Ala VaI
Arg Leu Pile Ile Gn Trp Len Lys Gn Gy Ay Pro Ser
202530 Set Ay Ala Pro Pro Pro Ser 35 <210> 27 <211>
39 <212> PRT <213> Artificah Sequence <220> <223>
Descri ption of Artificial Sequence: Synthetic
% yp tide <400> 27 Hs fly Gn (fly Thr Phe Thr
Glu Algqp: %%oht‘éﬁhge{lwéu € II‘_eéJuLT(‘f o8 HYISPOPEOLIRE Al a
Ala Lys Qu Phe Ile Au Trp Leu Lys Gn%ly Ay Pro

Ser GilYefla Pro Pro Pro Ser
35

<210> 6

<211l> 39

<212> BRT

=213> Artificial Sequence

<220>

<223> Description of Artificial Seguence: Synthetic
i polypeptide

«<400> 6

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu Glu
1 .5 1o 15

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

210> 7

211> 39

<212> PRT )

«213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 7
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Ala Glu Glu
1 5 10 15

Glu Ala Val 2xg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> 8

«211> 39

«212> PRT )

<213> Artificial Sequence




— 202530 Ser Gy -Ala Pro Pro Pro Set 35 <210> 28 <211>
39 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic

pol yneptide <400> 28 His Ay AQu Ay Tilt Phe Tilt
Ser Asp Len Set Lys Gn Len u G n 151015 Lys Al a

;} Gwsaoq L

<210> 29 <211> 39 <212> PRT <213> Artificial Sequence

<220> <223> Description of Artificial Sequence:

Synt hetic pol ypeptide <400> 29 Hs Ay Gn dy"Thr

Pile Thr Ser Asp Leu Ser leysaGn Len Gu G n 151015

Lys Ala Val Arg Len PiIe Ile Gn Trp Len Lys Asn Ay
<220> Prqo Ser 202530% Ala Pro Pro Pro Ser 35
<223> Dﬁy Puar F fEEgge e'<2°’f§§ Sfificial Sequence

5305 <253> Descri ption of Artificial Sequence:

<400> &Synthetic pol ypeptide <400> 30 Hs Gy Gn dy Thr
Hii GLIT L Ty PS?PAs;thlri 'r 8ep %?335@ AYt EinGle @1:1 6181015

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Ser
20 25 30

S8er Gly Ala Pro Pro Pro Ser
35

<210> 9

<211 39

<212> PRT

<213> Artifiicial Seguence

<220>
<223> bescription of Artificial Seguence: Synthetic
polypeptide
<400> 9
His Gly Glu Gly Thr Phe Thr Ser Asp Lieu Ser Lys Gln Leu Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Sex
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> 10

<211> 35

<212> PRT

<213> Artificial Sequence

<220> ]
<223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 10

ERis Gly Glu Gly Thr Phe Thr Thr Asp Leu Ser Lys Gln Leu Glu Glu

i 5 10 15

Glu Ala Val Arg Leun Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Sex
20 . 25 30

Sexr Gly Ala Pro Pro Pro Ser
35

Ak

L




Gn Ala Val Arg Len Pile Ile Gn Trp Len Lys Gn dy
Ay Pro Ser 202530 Ser Ay Ala Pro Pro Pro Ser 35
<210> 31 <211> 39 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Sequence:
Synt heti c pol ypepti de <400> 31 Hs Gy Gu dy Thr
T ~ P CEIIS 200804200k

Gn Gy Ay Pro Ser 202530 Ser Gy Ala Pro Pro Pro

Ser 35 <210> 32 <211> 39 <212> PRT <213> Artificial

Sequence <220>. <223> Description of Artificial

Sequence: Synthetic pol ypeplihde <400> 32 His Ay Gn

Gy Thr Tyr Thr Asn Asp Val Thr Au Tyr Len Gn Gn

151015 G n Ala Val Arg Len Phe Ile Gn Trp Len Lys
21 fndy dy Pro Sex 202530 Ser Gy Ala Pro Pro Pro
212> 35 <210> 33 <211> 39 <212> PRT <213> Artifici al
<213> Se(ieaa Sequence

<220> .
<223> Description of Artifigial Sequence: Synthetcic
polypeptide
<400> 11
His Gly @lu Gly Thr Phe Thr Ser Asp Phe Ser Lys Gln Leu Glu Glu
1 5 . 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pxo Ser
20 25 30

Ser Gly Ala Pro Pro Pro Sex
35

<220> 12

<211> 39

«212> PRT

«213> Brtificial Sequence

<220>
<223> Description of Artificial Seguence: Synthetie
polypeptide

<220>

<221> MOD_RES
«222= {9}
«223> D(0OMe}

«<400> 12
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Sex Lys Gln Leu Glu Glu
i 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Ser
20 25 30

Ser Giy Ala Pro Pro Pxo Ser
35 .

«<210=> 13

<211> 39

<212> PRT

<213> Artificial Sequence

<220>
«223> Desczlptlon of Artificial Seguence: Synthetic
polypeptide




<220> <223> Description of Artificial Sequence:
Synt hetic pol ypeptide <400> 33 Hs Ay Qu dy Thr
Tyr Thr Asn Asp Val Thr Qu Tyr Leu Gu G n 151015
Gn Ala Val Arg Len Phe Ile Gn Trp Len Lys Asn Gy
- Gly Pro Ser 202530 Sex Gy Ala Pro Pro Pro Sex 35
N . sl @TIMSZO% e
IS Cripti on oFeRpEs W
Sequence: Synthetic pol ypeptide <400> 34 Hs Ay Qu
Gy Thr Tyr Thr Asn Asp Val Ser Ser Tyr Len Gn Gn
151015 A u Ala Ala Arg Len Phe Ile G n Trp Leu Lys
Gn Ay Ay Pro Ser 20253@/ser Ay Ala Pro Pro Pro
Ser 35 <210> 35 <211> 38 <212> PRT <213> Artificial
<220 Sequence <220> <223> Description of Artificial
-221- mepdpgnce: Synthetic pol ypeptide <400> 35 Hs Ay Gn
<222- @Y Thr Tyr Thr Asn Asp Val Ser Set Tyr Len Gn Qy
<223> 11@118)15 Gn Ala Ala Arg Len Phe Ile Qu Trp Leu Gn
200> Gly fly Pro Ser Ser

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Ala Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Sar
35

<210> 14

<211l> 359

<212> PRT

<213> Artificial Sequence

220> .
2223> Description of Artificial Sequence: Synthetic
pelypeptide
<400> 14
His Gly Glu @Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Dheu Glu Glu
1 5 10 is5

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Sex
20 25 30

Ser Gly Phe Pro Pro Pro Ser
35

210> 15

<211l»> 39

<212> BPRT

<213> Artificial Sequence

«220>
<223> Description of Artiflicial Sequence: Synkthetic
polypeptide
<400> 15
His Gly Glu Gly Thr Phe Thr Sex Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30




202530 Gy Ala Pro Pro Pro Ser 35 <210> 36 <211> 39
<212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic
pol ypepti de <400> 36 HHs Ay Au Gy Thr Phe Thr ser
Len Ser Lys G n Len Al 3
o] ok

: SEGBED Ser ST 08
<210> 37 <211> 39 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Sequence:

Synt hetic pol ypeptide <400> 37 Hs Ay Au Ay Tilt
Phe Thr Set Asp Len Ser kys1Gn Lys Gu Gn 151015
Gn Ala Val Arg Len Pile Ile Gn Trp Len Lys Gn Gy

ser Gly @Ghy PRoP e fr2(0¥330 Ser Ay Ala Pro Pro Pro Ser 35
<§28> 38 <211> 39 <212> PRT <213> Artificial Sequence
< >

<210=> 16 °

<211> 39

<212>» PRT

<213> Artificial Sequence

<220>
<223» Description of Artificial Sequence: Synthetic
polypeptide
<400> 16
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu

1 5 ig¢ 15

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly @ly Pro Ser
20 25 30

ger Gly DLeu Pro Proc Pro Ser
- 35

<210> 17

<211l> 39

212> PRT

<213> Artificial Seguence

<220
<223> Description of Artificial Segquence: synthetic
polypeptide
<400> 17
His Gly @lu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Deu Glu Glu
1 5 1o 15

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro 5er
20 25 . 30

Ser Gly Pro Pro Pro Pro Ser
35

«<210> 18

<211> 39

«212% PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide




<223> Description of Artificial Sequence: Synthetic
pol ypeptide <400> 38 HHs Ay Gn Gy Thr Pile Thr Ser
Asp Len Ser Lys Gn Len GQu Gn 151015 G n Al a Val
Arg Len Phe lie GQu Tyr Leu Lys Asn Ay Gly Pro Ser
9 <211>

pol ypeptlde <400> 39 HIS Gy Gn dy Thr Tyr T|It Asn
Asp Val Tilt Gn Tyr Len Gu du 151015 ifi CT/US200
16/41 Gn Ala Val Arg Leu Phe Ile Au Trp Len Lys Asn
Ay Gy Pro Ser 202530 Sers/eéhy Ala Pro Pro Pro Ser '
35 <210> 40 <211> 39 <212> PRT <213> Artifi ci al

<400> 3uence <220> <223> Descript

Hls Gl}g

|
Befide ™Sy RE hetT ¢ horypet | ed:eg'}éﬁ é ﬁ& a,!& y Gn
Ay Thr Phe Thr Ser Asp Len Ser Lys G| n Len Gn Gn
ciu ald 500 15-oGuen Aha Mal e grbereuPhes Ble AByusIhr Prbeferys
Asn G3P Ay Pro Ser 202530 Ser Ay Phe Pto Pro Pro
or a1 98 3R<8d0%,41,5211> 39 <212> PRT <213> Artificial
%quence

<210> 19

<211i> 39

<212> PRT

<213> Artificial Sequence

<220> i
<223> Deseription of Artificial Segquence: Synthetic
polypeptide
«400> 19
His Gly Glu Gly Thr Phe Thr Ser Rsp Leu Ser Lys Glun Leu Glu Glu
1 =3 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Ser
20 25 a0

Ser Gly Val Pro Pro Pro Ser
35

2210> 20

«21l> 39

<212> PRT

<213> Artificial Sequence

=220>
<223> Description of Artificial Seguence: Synthetic
polypeptide
<400> 20
His @Gly Glu Gly Thr Phe Thr Ser Asp Leu gér Lys Gln Leu Glu Glu
1 s 10 15

@lu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Gln @ly Gly Pro Ser
20 25 - 30

Ser Gly Arg Pro Pro Pro Ser
35




<220> <223> Description of Artificial Sequence:
Synt hetic pol ypeptide <400> 41 Hs Ay Gn dy Thr
Phe Thr Ser Asp Len Ser Lys Gn Ser Gn du 151015
Gn Ala Val Arg Leu Phe Ile Gn Trp Len Lys Gn-Qy
Gly Pro. Ser 202530 Ser Ay Al g P

Synt hetic poI ypepti de <400> 42 Hs Ay du d y Thr
Phe Thr Set Asp Len Set Lys Gn Len Gn du 151015
Lys Ala Val Arg Len Phe Ile Gn Trp Len Lys Asn Gy
Ay Pro Set 202530 Set dy¢/®4a Pro Pro Pro Set 35
<210> 43 <211> 32 <212> PRT <213> Artificial Sequence
$219> 22220> <223> Description of Artificial Sequence:
212> péynt heti c pol ypeptide <400> 43 Hs Ay Gn Ay Thr
<213> rRPherithel Seludsg: Len Set Lys G n Met Gn Gn . 151015
Gn Ala Val Arg Leu Phe Ile Gn Trp Len Lys Asn Gy

<220=
<223> Dels gr;rj_?art?onsec}f Artificial Sequence: Synthetic

polypeptide
<400> 21
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln DLeu Glu Glu
LR 5 10 15

@lu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Ser
20 25 30

Ser Gly Lys Pro Pro Pro Ser
38

<210> 22

<211> 39

<212> PRT

«213> Artificial Sequence

<220=>
<223> Description of Artificial Sequence: Synthetic
pelypeptide
<400> 22
His Gly Glu Gly Thr Phe Thr Ser Asn Leu Ser Lys Gln Leu Glu Giu
1 5 10 : i5

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
as

<210> 23

<211= 39

«212> PRT

«213> Artificial Seguence

=220> :
<223> Description of aArtificial Sequence: Synthetic
polypeptide

<400> 23
His @ly Glu Gly Thr Phe Thr Ser Asp Lys Ser Lys Gln Leu glu Glu
1 5 . 10 15




202530 <210> 44 <211> 39 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Synthetic pol ypeptide <400> 44 Hs Gy Gu
@y Thr Phe Thr Set Asp Len.Val Lys Ile Len Gn Ala
151015 Gn Ala VaI Arg Lys Phe Il e G.n Phe Len Lys
" - 20 G T/US2004 (s

2 RBETE MU RHANE <211> 32 e v Ry Gy
<213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic pol ypeptide <400> 45
Hs Ay u Ay Thr Phe Thr Ser Asp Len Ser Lys Gn
I\/Et Gn Gu 151015 Gu AlemMal Arg Len Phe Ile Gn
p. Gy Ser Trp (fl e Pro Ser 202530 <210> 46
o1 w2351 kot phs aredy FIE SRPL PR GFAIS T AES 253205
<223> scription of Ar?l ficial Sequence: Synthetic
ser clypahypept bae pe@2» <221> MOD RES <222> . (29)
35

<210 24

<21l> 32

<212> PRT :

<213> Artificial Segquence

<220>
'<223> Description of Artificial Segquence: Synthetic
polypeptide
<400> 24
His Qly @lu Gly Thr Phe Thr Ser Asp Trp Ser Lys Glm Leu Glu Glu
L 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

«210> 25

<Z1lli> 39

«212> PRT

«213> Artificial Seguence

<220> ‘ _
<223» Description of Artificial Sequence: Synthetic
polypeptide
<400> 25
His Gly Glu @ly Thr Phe Thr Ser Asp Glu Ser Lys Gln Leu Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Fro Ser
35

<210> 26

<211> 39

<2125 PRT :
<213> Artificial Seguence




<223> Oct G <400> 46 Hs Ay Gu Ay Thr Phe Thr Ser
Asp Len Ser Lys G n Len Qu du 151015 G n Al a Val
Arg Leu Phe Ile Qu Trp Leu Lys Gn Xaa Ay Pro Ser

202530 Sc Gy Ala Pro Pro Pro Ger 35 .<210> 47 <211>
39 <212> PET <213> Artificial S

<222> (30) <223> CctG <400> 47 His Ay Gn Ay Thr
Phe Thr Set Asp Len Ser Lys Gn Len Gn du 151015
Gn Ala Val Arg Len Phe Ile Gn Trp Leu Lys Gn Ay
Xaa Pro Set 202530 Ser Gm/Ata Pro Pro Pro Set 35

<210> 48 <211> 39 <212> PAT <213> Artificial Sequence
<220 <220> i
<223> Description of Artificial Sequemnce: Synthetic

polypeptide
<400> 26
His @ly Glu Gly Thr Phe Thr Ser Asp val Thr Gln ¢ln Leu Glu Glu
1 5 1c 15

Glu Ala Val Arxg Leu Phe Ile @lu Trp Leu Lys Gln Gly Gly Pro Sexr
20 25 30

Ser Gly Ala Pro Pro Pro Sex
35

«210> 27

«21ll> 39

<212 PRT

«213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Synthetlc
polypeptide
400> 27
His Gly Glu Gly Thr Phe Thr Sexr Asp Leu Ser Lys Gln Lau Glu Glu
1 5 10 15

Lys Ala Ala Lys Glu Phe ILle Glu Trp Leu Lys Gln Gly Gly Pro Ser
20 25 30

Ser @ly Ala Pro Pro Pro Ser o
3E

<210> 28

<211> 39

<212> PRT

<213> Artificial Sequence

<220>

«223> Description of Art1f1c1al Sequence: Synthetic
polypeptide
«200> 2B
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15

Lys Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35




<223> Description of Artificial Sequence: Synthetic
pol ypepti de <220> <221> MORES <222> (34) <223> CctG
<400> 48 Hs Ay-du Ay Thr Phe Thr Sex- Asp Len Set
Lys Gn Len Gu du 151015 G n Ala Val Arg Leu Phe
e Gn Trp Leu Lys Gn Gy @ Set 202530 Set

l
004

7 Ut
- Hed®220> <223
of Artificial Sequence: Synthetic pol ypeptide
CT/US200  20/41. <220> <221> MOD _RES <222> (34)
<223> COct G <400> 49 Hs Gy Gn Ay Thr Phe Thr Ser
Asp Len Ser Lys Gn Ala GaraG n 151015 G n Al a Vval

Arg Leu Phe Ile Gn Trp Leu Lys Asn Ay Ay Pro Ser

<210> 29

<2L1l> 38

<212 PRT

«213> Artificial Sequence

<220>
«223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 29
#is @ly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
L =3 10 15

Lys Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Bsn @Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro ser
35

<210= 30

<211> 39

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 30
His Gly Glu Gly Thxr Tyr Thr Asn Asp Leu Ser Lys Gln Leu Glu @lu
3 5 10 15

@lu Ala val Arg Lew Phe Ile Glu Trp Leu Lys Gln (ly Gly Pro Ser
20 - 25 30

ger Gly Ala Prc Pro Pro Ser
35

<210> 31

<211> 39

<2125 PRT

«213%» Artificial Sequence

<220>
«223> Description of Artificial Sequence: synthetic
polypeptide

<400=> 31
His @ly Glu Gly Thr Phe Thr Ser Asp Val Thr Glu Tyr Leu Glu Glu
1 5 10 15




202530 Ser Xaa Ala Pro Pro Pro Ser 35 <210> 50 <211>

39 <212> PRT <213> Artificial Sequence <220> <223>

Description of Artificial Sequence: Synthetic

pol ypepti de <220> <221> MOD RES <222> (34) <223> CctO

<400> 50 Hs Gy Gn- Gly Thr Phe Thr Ser Asp Len_ Ser
caialy GTAURE

O felklfkan '
SRR PN pro Ser HYsemidy
Xaa Ala Pro Pro Pro Ser 35 <210> 51 <211> 37 <212>
PR] ? .<213> Artificial Sequence <220> <223>
Description of Artificial Sequence: Synthetic
pol ypeptide <220> <221> MRPaRES <222> (34) <223> CctG
21/ 41 <400> 51 Hs Ay Gu Ay Thr The Thr Set Asp
Glu Alal Bel By GopsFig ALEEHUGRR &P Lyg1@psSly Gly Pro sSer

ao
Ser Gly Ala Pro Pro Pro Ser
35
<210> 32
<211l> 32
<212> PRT
<213> Artificial Sequence
<220> .
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 32
His Gly Glu Gly Thr Tyr Thxr Asn Asp Val Thx Glu Tyr Leu Glu Glu
L 5 10 15

@lu ala val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Sex
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

«210> 33

<211> 39

«212> PRT

<213> Artificial Sequence

<220>
<323> Description of Artificial Seguence: Synthetic
polypeptide
<400> 33
His Gly Glu Gly Thr Tyxr Thr Asn Asp val Thr e¢lu Tyr Leu Glu Glu

1 5 10 15

@lu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Sew
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

<210> 34

<211= 39

<212> PRT

<213> Artificial Sequence




G n Ala Val Arg Len The Ile Gn Trp Leu Lys Asn Ay
Lys Pro Lys 202530 Lys Xaa Arg Tyr Set 35 <210> 52
<211> 37 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
poI ypept| de <220> <221> MOCORES <222> (35) <223> Ot G.
3 i gﬁgér“1td i 5%
HEAla Val Ark
Ile Au Trp Len Lys Asn Gly Gy Pro Set 202530 Lys
Gn Xaa Ile Set 35 <210> 53 <211> 37 <212> PRT <213>
Artificial Sequence <220> <223> Descri ption of
Artificial Sequence: Synthetrdic pol ypepti de <220>
<221> MDD RES <222> (34) <223> OctG <400> 53 '"His Qy

<220>
<2235 %s&% Thr,  Bhe, It %tfﬂﬁgemsr}é%n%ys Gn Aadu
I

. <400> 34
His @ly Glu Gly Thr Tyr Thr Asn Asp Val Ser Ser Tyr Leu &lu Glu
i 8 10 15

Glue Ala Ala Arg Leu Phe Ile Glu Txp Leu Lys Gln Gly Gly Pro Sexr -
20 25 30

Ser Gly Ala Pro Pro Pro Sex
35 -

<210> 35

<211> 38

<212> PRT

<213> Artificial Seguence

<220 . :
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 35
His Gly Glu Gly Thr Tyr Thr Asn Asp Val Ser Ser Tyr Leu Glu Gly
1 5 i0 15

Gln Ala Ala Arg Leu Phe Ile Glu Trp Leu Gln Gly Gly Pro BSer Ser
20 25 30

Gly Ala Pro Pro Pro Ser
35

<230> 36

<21i> 39

<212> PRT

<213> Artificial Seguence

<220
<223> Description of Artificial Sequence: Symthetcic
polypeptide .
<24{30> 36
His Gly Glu @ly Thr Phe 'Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 io 15

Arg Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35




B Gn Ala Val Arg Leu Phe Ile Gn Trp Leu Lys Asn Ay
Lys Pro Lys 202530 Lys Xaa Arg Tyr Ser 35 <210> 54
<211> 37 <212> PAT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
poI ypept| de <220> <221> MOD_ RES <222> <223> OctG

AR e THRIS 2007

IIe G u Phe Len Lys Asn Gly Lys Pro Lys 202530 Lys

Xaa Arg Tyr Ser 35 <210> 55 <211> 39 <212> PRT <213>

Artificial Sequence <220> <223> Descri ption of

Artificial Sequence: Syntiwkihc pol ypepti de <220>

<221> MDD RES <222> (34) <223> COctG <400> 55 His Ay

G n @y Thr Phe Thr Ser Asp Len Ser Lys Gn Lou Gn
222> % n 151015 Gn Ala Val Arg Lou Pile Ile Gn Trp Len
<212> 2¥S Asn Gy Ay Pro Ser 202530

<213> Artificial Sequence

<220
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 37
His Gly @Glu Gly Thr Phe Thr Ser Asp Leun Ser Lys Glo Lys Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35

«<210> 38

<211l> 33

«212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 38
His Gly Glu Gly Thr Phe Thr Ser Asp Lew Sex Lys Gln Leu Glu Glu
1 5 10 15

Glu Ala val Arg Leu Phe Ile Glu Tyr Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Proc Pro Ser
35

<210> 39

<211> 39

<212>» PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide

<40Q0> 39
His Gly Glu Gly Thr Tyrxr Thr Asn Asp Val Thr Glu Tyr Leu Glu Glu
1 s 10 15




Nt

I CT/ US20 23/ 41 Ser Xaa Ala Pro Pro Pro Ser 35 <210>
56 <211> 37 <212> PRT <213> Artificial Sequence <220> i
<223> Description of Artificial Sequence: Synthetic

pol ypepti de <400> 56 Hs Ay Au Gy Thr Phe Thr Ser
Asp Leu Ser Lys Gn Leu Glu G u 151015 Ju Ala I

PRT <213> Artificial Sequence <220> <223> Descri ption
of Artificial Sequence: Synthetic pol ypeptide <400>
57 Hs Ay Gn @y Thr Phe Thr Ser Asp Val Thr Gn
Gi n Len Gu Gu 151015 dw/Aha Val Arg Len Phe Ile
Len Ile Gn Pro_Ser_ 202530 Lys G u
sl Zot

Gu Tr
@ia Miq g A2 gt A% 510

Ser @Gly Ala Pro Pro Pro Ser
35

1@/%?5 ﬂ§>c-:—1'3RﬁLro Sex

<210> 40

«<211> 39

<212> PRT

<213:> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
polypeptide
<200=> 40
His Gly Glu @ly Thr Phe Thr Ser Asp Leu Ser ILivs Gln Leu Glu Glu
1 S 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

_Sexr Gly Phe Pro Pro Pro Ser
35

<210> 41

<21i> 38

<212> PRT

<213> Artifieial Sequence

<220 ’
«223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 41
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Ser Glu Glu
1 5 10 15

Glu ala Val Arg Leu Phe Ile ¢lu Trp Leu Lys Gln Gly Gly Pro Ser
20 25 30

Ser €ly Ala Pro Pro Pro Ser
35

<210> 42

<211 39

<212> PRT

«213> Artificial Sequence




<213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic pol ypeptide 24/ 41
<400> 58 Hs Ay Gn Ay Thr Phe Thr Ser Asp Leu Ser
Lys Gn Leu Gu Gu 151015 Lys Ala Ala Lys G u Phe

: |e Gn Trp Len Ile Gn Gly_ _’J” —

‘ 23> Description o
Artificial Sequence: Synt heti c pol ypepti de <400> 59
Hs Ay Gn @y Thr Phe Thr Set Asp Leu Ser Lys Gn
Len Gn Gn 151015 Lys Ala Val Arg Len Phe Ile G n
Tip Leulle Gn Ay '"slyiPrgo Set 202530 Lys Gn lle
Ile Ser 35 <210> 60 <211> 37 <212> PRT <213>

e DA” gfgna%,f rgysmgsl%y 20252233 Resr i pti on of

equence: etic pol ypepti de <400> 60
y Gn Ay Thr Phe Thr Ser Asp Len Set Lys Gn

<400> 4Leu du G n 151015
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu

1 5 10 15

Lys Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Sex
20 25 30

Ser Gly Ala Pxo Pro Pro Ser
a5

‘210> 43

<211> 32

«<212> PRT

<213> Artificial Sequence

«220> . . i
<223> Description of Artificial Seguence: Synthetic
polypeptide
<400> 43
His Gly Glu Gly Thr The Thr Sexr Asp Leu Ser Lys Gln Met Glu Glu
1 L 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Ash Gly Ile Pro Ser
20 25 20

<210> 44

<211> 38

<212> PRT

<213:> Artificial Seguence

<220> )
«223> Description of Artificial Seguence: synthetic
polypeptide
«400> 44
His Gly Glu Gly Thr Phe Thxr Ser Asp Leu Val Lys Ile Len Glu Ala
L 5 ) 10 15

@lu Ala Val Arg Lys Phe Ile Glu Phe Leu Lye Asn_Gly Gly Pro Ser
20 25 30

Ser Gly Ala Pro Pro Pro Ser
35




— Gu Ala Val Arg Len Phe Ile GQu Trp Len Lys Gn Qy

Ay Pro Set 202530 Lys Gn lle Ile Set 35 CIT/US20

25/ 41 <210> 61 <211> 37 <212> PRT <213> Artifici al

Sequence <220> <223> Description of Artificial

Sequence: Synthetic pol ypept| de <400> 61 Hi S
ey GTAIS200

-‘r

3 u
Bl
Gn dy dy Pro Ser 202530 Lys Gn lle Ile Ser 35
<210> 62 <211> 31 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Sequence:
Synt heti c pol ypeptide <4008/482 Hs Gy Au Ay Thr
Pile Thr Ser Asp Len Ser Lys Gn Len Gn Gn 151015

u Ala Val Arg Len Phe Ile Gn Trp Lad Ile Lys Gy

<2310>

w311 &0 Pro 202530 <210> 63 <211> 31 <212> PRT <213>
<21z> Pt ificial Sequence <220> <223> Description of
<213> JytifleGilabedBegerence: Synthetic pol ypeptide

«220>
<223> Degcription of Artificial Sequence: Synthetic
polypeptide
<400> 45
His @ly 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 Gly Ser Trp Gly Ile Pro Ser
20 25 30

<210> 46

<21ll> 385

<212> PRT

«213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide

<220>

<221> MOD RES
<222> (29)
<223 QO¢cto

<400> 46
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys 6ln Leu Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp L.eu LySs Gln Xaa Gly Pro Ser
24 25 30

Ser Gly Ala Pro Pro Pro Ser
35

«210> 47

<Z211> 38

<212> PRT

<213> Artificial Saquence

<220>
<223> Descrlptlon of Artificial Seguence: Synthetlc
polypeptide




<400> 63 Hs Ay Gn Ay Thr Phe Thr Ser Asp Len Ser
Lys Gn Len Gn Gn 151015 G n Ala Val . Arg Len Pile
Ile Gn Trp Len Lys Gn Ay Lys Pro 202530 26/41
<210> 64 <211> 31 <212> PRT <213> Artificial Sequence

' <220> <223> Description of ArtjALci S '
Jms:f s i I B .%&h&#@tﬁ;%ﬁ?-gf £

VS Gn Len Gn G u
flu Ala Val Arg Len Phe Ile Au Trp Leu lle Gn Ay
Lys Pro 202530 <210> 65 <211> 31 <212> PRT <213>
Artificial Sequence <220> <223> Descri ption of

Artificial Sequence: Syntiwtic pol ypepti de <400> 65
Hs Ay Gu @y Thr Phe Thr Set- Asp Leu Set- Lys Gn
Leu Gn Gn . 151015 Gn Ala Val Arg Leu Pile Ile Gn
220> FpPeden Ile Lys fly Lys Pro 202530 <210> 66 <211> 37
«2225 E,‘LZ> PRT <213> Artificial Sequence. <220> <223>
<223> doescription of Artificial Sequence: Synthetic
ct00s poI ypeptide <400> 66 Hs fly Gu @y Thr Phe Thr Ser

HlS Gly'&EEu LC‘SE} '§1e.rt Phé‘mr%é} lﬁ@;@ LthSe@' flys 6in Leu Glu Glu

Glu Ala Val Arg Leu Phe Ile Glu Trp beu Lys Gln Gly x:z Pro Ser
20 25

Ser Gly Ala Pre Pro Pro Ser
35

«2%0> 48

<211l> 32

212> PRT

«213> Artificial Sequence

<220> _
<223> Description of Artificial Sequence: Synthetic
polypeptide

<220

<221> MOD_] RES
<222> (34)
<223> Octe

«<400> 48 L
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glg Glu
1 5 10 1

Gilu Ala Val Arg DLeu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Ser
20 25 30

Ser ¥*aa Ala Pro Pro Pro Ser
35

‘«210> 49

«230> 39

<21i2> PRT

<213> Artificial Sequence

<220> . . .
<223> Description of Artificial Sequence: Synthetic
polypeptide




151015 Au Ala Val Arg Leu Pile tie Gn Trp Len Lys
Gn Ay Lys Pro Lys 202530 Lys |lie Arg Tyr Set- 35
27/ 41 <210> 67 <211> 38 <212> PRT <213> Artifici al
Sequence <220> <223> Description of Artificial

Sequence Synt heti c pol ept[ﬁg 7 L
\ g . Y1l e G| n Tr p

Asn Gly Gly Lys Pro 202530 Lys Lys Ile Arg Tyr Ser 35
<210> 68 <211> 39 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Sequence:

Synt hetic pol ypeptide <408%%68 H's Ay Gu @y Thr
Phe Thr Ser Asp Len Ser Lys Gn Leu Gn du 151015

jiﬁii @edka Val Arg Leu Phe Ile Gn Trp Leu Lys Asn Gy

<222 3§ Pro Gy 202530 Lys Ay Lys Ile Arg Tyr Ser 35
<223> &XE0> 69 <211> 36 <212> PRT

<400> 49
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Ala Glu Glu
1 5 10 i5

Glu Ala Vval Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 30

Ser Xaa Ala Pro Pro Pro Ser
35

<210> 50

<211> 39

<212> PRT

«213> Artificial Sequence

220>
«223> Description of Artificial Sequence: Synthetic
polypeptide

<220>

«221> MOD _RES
222> {34}
<223> OctG

<400> 50
His @ly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Ala Glu Glu
i 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Phe Leun Lys Asn Gly Gly Pro Ser
20 25 30

Ser Xaa Ala Pro Pro Pra Ser
35

<210> 51

<211> 37

<212> PRT

<213> Artificial Sequence

<220>
«223> Description of Artificial Sequence: Symthetic
polypeptide

<220

<221> MOD_RES
<222> (34)
<223> 0OctCG




<213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic pol ypeptide <400>-69
Hs Ay Gn @y Thr Phe Thr Ser Asp Len Ser Lys Gn
Len Gn Gn 151015 PCT/US200 uid 28/41 Ju A a Val
""“Rr‘@"L’eu Phe Ile Qu Txp Leu Lys Asn Pro (fIy Ay Lys

Arti f| ci al Sequence: Synt heti c pol ypepti de <400> 70
Hs Ay Gu Ay Thr Phe Thr Set Asp Len Set Lys Gn
Let]. Gn Gn 151015 Gn Ala Val Arg Len Pita lle Gn
Trp Leu Lys Asn Gy Ay Pr%ﬁy 202530 Ay Lys Qu
Ile Ile Set 35 <210> 71 <3115 37 <212> PRT <213>
tificial Sequence <220> <223> Description of

<a00> &Y
s d L, fé r cg:_ynthetic pol ypeptide <400> 71
" GIW S éﬁ} "ﬂ' %%g;ﬁfh %ﬁ"ép u get KS[FiRete st s Gin

i
Lou Gn Gn
Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Lys Pro Lys
20 25 30

Lys Xaa Arg Tyr Ser
35

<210> 52

<211> 37

<212> PRT

<213> Artificial sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide

<220

<221> MOD RES
<222s (35)
<223> Octa

<400> 52
Hli Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
5 10
15

Glu Ala val Agg Leu Phe Ile Glu Trp Leu Liys Asn Gly Gly Pro Ser
25 30

Lys Glu Xaa Ile Ser
35

«<210> 53

<21l> 37

«212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetlc
polypeptlde

<220

<221> MOD RES
<222> (34}
<223> 0cta

<400> 53
Hli Gly Glu Gly Thr Phe Thr Ser Asp Leuw Ser Lys Glm Ala Glu Glu
5 1o
15




——————— 151015 G n Ala Val Arg Lou Phe Ile (flu Trp Len Lys

Asn Ay Lys Pro Lys 202530 Lys Ile Arg Tyr Ala 35
<210> 72 <211> 37 <212> PAT <213> Artificial Sequence
CT/ US200 29/ 41 <220> <223> Description of Artificial
"Séquence Synt het| c poI ypeptide <400> 72 H| s GI y GI u
~ élle(fIU‘
Asn (fIy Lys Pro Lys 202530 Lys Ile Ala Tyr Set 35
<210> 73 <211> 37 <212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Sequence:
Synt hetic pol ypepti de <409,43 Hs Ay Gu dy Thr
Phe Thr Ser Asp lieu Ser Lys A n Len u du 151015
a1 A1v1 g@gleuPhelleGuTr Leu Lys Asn Gy
v Alg e ﬁf@ ﬁ}% FRO2B50CLY ST ARG B9 CBErIgs e Tys

Lys Xaa Arg Tyr Ser
35

<210> 54

<211> 37

«212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artifiecial Seguence: Synthetic
polypeptide

<220>

<221> MOD_RES
<222> (34)
«223> 0ctG

<400> 54
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 1o 15

Glu ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Lys Pro Lys
20 25 20

Lys Xaa Arg Tyr Ser
15

<210> 55

«213> 38

<2312> PRT

«213> Artificial Segquence

<220>
<223> Description of Artificial Seqguence: Synthetic
polypeptide

<220

<221> MOD_RES
<222> (34)
<223> QctG

<40Q0> &5
His Gly Glu Gly Thr FPhe Thr Ser Asp Leu Ser Lys Gln Leu @lu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 ‘ 25 30




<210> 74 . <211> 37 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial
Sequence: Synthetic pol ypeptide <400> 74 Hs Gy Gu
Ay Thr Phe Thr Set Asp lieu Set Lys G n Leu Gn GQu
151015 Glu Ala Val Arg lieu The lle Au Trp I|eu Lys

Sequence <220> <223> Description of Art|f| ci aI
Sequence: Synthetic pol ypeptide <400> 75 Hs Ay Qu
Ay Thr Phe Thr Ser Asp Leu Ser Lys G n Leu Au Gn
151015 Gn Ala Val Arg LewsPhe Ile Gu Trp Leu Lys
Ser x %Lzys Pro Ala 202530 Lys Ile Arg Tyr Sex 35
¢ aé £919%° §%*<212> PRT <213> Artificial Sequence
<220> <223> Description of Artificial Sequence:
Synt heti c pol ypeptide <400> 76 His Gy Au dy Thr

<§12> the Thr Ser Asp Len Ser Lys Gn Len Qu du 151015
L4 -3

212> PRT

<213> Artificial Sequence

<220

<223> Description of Artificial Segquence: Synthetic
polypeptide
=<400D> 56
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Giu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Ile Gln Gly Gly Pro Ser
20 25 30

Lys'Glu Ile Ile Ser
35

<210> 57

<211= 37

«<212> PRT

<213> Artificial Sequence

<220
<223>» Description of Artificial Sequence: Synthetic
polypeptide :
<400> 57
His Gly Glu Gly Thr Phe Thr Ser Asp Val Thr Gln Gln Leu Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Ile Gln Gly Gly Pro Ser
20 25 30

Lys Glu Ile Ile Ser
35

<210> 58

«211l= 37

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide




Gn Ala Val Arg Len The Ile (flu Trp Len Lys Asn Ay
Ay Pro Ser 202530 Lys Gn lle Ille Ala 35 <210> 77
<211> 37 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
poI ypept| de <400> 77 . Hs Gly Gr}MGISy Thr Phe Thr

& AR e Gn Tr P i
Gy Gy Pro Ser 2025 30 Lye Gn lle Ala Ser 35
<210> 78 <211> 37

24/41
<400> 58
His @ly Glu ¢ly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15

Lys Ala Ala Lys Glu Phe Ile Glu Trp Leu Ile Gln Gly Gly Pro Ser
20 25 30

Lys Glu Ile Ile Sexr
35

<210> 59

<211l> 37

<212> PRT

«213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetlc

. polypeptide

<400> 535

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
10 5 10 15

Lys Ala Val Arg Leu Phe Ile Glu Trp Leu Ile Gln Gly Gly Pro Ser
20 25 ‘30

Lys Glu Ile Ile Ser
35

<210> &0

«<211> 37

<212> PRT .

<213> Artificial Sequence

<220> :
<223> Description of Artificial Sequence: Symnthetic
polypeptide’
<400> 60
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Ser
20 25 cle;

Lys Giu Ile Ile Ser
35




<212> PRT- - <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
pol ypepti de <400> 78 Hs Ay Gu @y Thr Phe
Thr Ser Asp Leu Ser Lys Gn Len Gn GQu 1510 15 Qu

Ala Val My Len Phe Ile GQu Tr
s TUS200)

1 % ﬂ

&

25/41

«210> 61

<211> 37

<212> PRT

«213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Synthetic
polypeptide

<400> 61
His Gly @lu Gly ‘Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
L 5 10 15

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Gln Gly Gly Pro Ser
: 20 25 30

Lys Glu Ile Ile Sexr
35

<210> 62

<211 31

<212 PRT

«213> Artificial Sequence

<220>
<223> Description of Artificial Segquence: Synthetic
polypeptide
<400> 62
His Gly @lu Gly Thr Phe Thr Ser Asp Leu Sex Lys Gln Leu Glu Glu
i 5 10 is

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Ile Lys Gly Arg Pro
20 25 30

<210> 63

<21l> 31

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Segquence: Synthetic
polypeptide
«400> 63
His Gly Glu @ly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Gln
1 . B 10 15

Glu Ala Val arg Leu Phe Ile @lu Trp Leu Lys Gln Gly Lys Pro
20 25 20




W

Pro Ser 2025 30
<211> 39
<220>

<212> PRT

26/41

<210> 64

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 64

Lys Ala Ile Ile Ser 35
<213> Artificial

PCT/US2007/043

<210> 79
Sequence

His Gly Glu Gly Thr Phe Thr Ser Asp Len Ser Lys Gln Leu Glu Glu

1 5 10

15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Tle GIn Gly Lys Pro

20 25

<210> 65

<211> 31

<212> PRT

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide

<400> 65

30

His Gly @lu Gly Thr Fhe Thr Ser Asp Leu Ser Lys Gln Leu Glu &lu

i S 10

1s

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Ile Lys Gly Lys Pro

20 25

<210> 66

<211s> 37

<212% PRT

<213> Artificial Sequence

<Z220>
<223> Description of Artificial Seguence: Synthetic
polypeptide

«<400> 66

30

His Gly Glu ¢ly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu

1 5 10

is

Glu Ala Val Arg Leu Fhe Ile Glu Trp Leu Lys Gln Gly Lys Pro Lys

20 25

Lys Ile Arg Tvr Ser
35

30




<223> Description of Artificial Sequence: Synthetic
pol ypepti de <400> 79 Hs Ay Gn Ay Thr Phe
Thr Ser Asp Len Ser Lys Gn Len Gn Gn 1510 15 du

Ala Val Arg Leu Phe Ile Gn Trp Len Lys Asn Ay Lys
Pro Ay 2025 30

27/41

<210> &7

<211> 38

<212> PRT

<213> Artificdial. Sequence

<220
«223» Description of Artificial Sequence: Synthetic
polypeptide

<400> 67
His Gly Glu @ly Thr Phe Thr Ser Asp Leu SeX Lys Gln Leu Glu Glu
1 5 10 15

@lu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly Lys Prxo
20 25 30

Lys Lys Ile Arg Tyr Sexr
35

<210> 68

<211s 39

«212> PRT

<213> Artificial Sequence

<220>

«223> Description of Artificial Segquence: Synthetic
peolypeptide

<400> 68

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu

iR 5 10 15

@lu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Lys Pro Gly
. 24 25 30

Lys Gly Lys Ile Rrg Tyr Ser
: 35

«<210> €69

<211> 36

<212> PRT

<213> aArtificial Sequence

<220
«223> Description of Artificial Sequence: synthetic
polypeptide

«<400> 69 .
His @ly @lu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 io 15




32/ 41 <220> <223> Description of Artificial Sequence:

- Synthetic pol ypeptide <400> 80 H's Ala Au Ay Tin
Phe Thr Set Asp Val Set Ser Tyr Leu Gn sly 151015
Gn Ala Ala Lys Gn Phe Ile Ala Trp Leu VaI Lys Ay
202530 4 y <210> 81 <21
piomos et CHALS 20!

TREET > pol ypepti d e 81

Hs Ala GI u Gly Thr Phe Thr Set Asp Val Ser Set Tyr
Len Gn Gy 151015 Gn Ala Ala Lys Gn Phe Ile Ala
Tip Leu Val Lys Ay Arg Ay (fly 202530 Gy <210> 82
<211> 37 <212> PRT <213> #a/mitfi ci aI Sequence <220>
<223> Descrlgtlon of Art|f|C|aI uen ﬁ%/ t hetic

clu Mlap¥ry gt T "2Ad0s 82 HD Al G nSIGI y T‘%’ B Ar Set
Asp VaI Set Set Tyr Len Qu Ay 151015 Gn Ala Ala

Glu I1ely¥Se @t Phe Ile Ala Tip Len Val Lys Gy Arg Ay Ay
202530 Gy Ay Ile Pro Ile 35 CT/ US200

<210= 70

<211> 38

«212> PRT

<213> Artificial Segquence

<220
<223> Description of Artifiecial Sequence: Synthetic
polypeptide
«<400> 70
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15

Glu Ala Val Aryg DLeu Phe Ile Glu Trp Leu Lys Asn Gly Gly Pro Gly
20 . 25 30

Gly Lys Glu Ile Ile Ser
35 ’

<210> 71

«211= 37

212> PRT

«213> Artificial Sequence

<220> o
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 71
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
T- 5 10 1s

Glu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Lys Pro Lys
20 25 30

Lys Ile Arg Tyr Ala
35

210> 72

«211> 37

<212> PRT

«<213> Artificial Sequence




—_— <210> 83 <211> 38 <212> PRT <213> Artificial Sequence

<220> <223> Description of polypeptide Artificial

Sequence: Synthetic <400> 83 His Ala Gn dy Thr Phe

Thr Ser Asp Val Ser Ser Tyr Len G n dy 51015 Gy

Gly Gly Il'e 35 Pro IIe <210> <211> <212> <213>
1 537UB200704;

84 Hi s Ala Gn Gy 1

29/41
<220
<223> Description of Artificial Sequence- Synthetic
polypeptide
<400> 72
Eis Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 = 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Lys Pro Lys
20 25 _ 30

Lys Ile Ala Tyr Ser
35

<210> 73

<211> 37

«<212> PRT

<213> Artificial Seguence

<220>
<223 Description of Artificial Seguence: Synthetic
polypeptide
«<400> 73
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Sexr Lys Gln Leu Glu Glu
i 5 10 15

@lu Ala val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Liys Pro Lys
20 25 30

Lys Ala Arg Tyr Ser
35 :

<210> 74

211> 37

<212> PRT

_<213> Artificial Sequence

«220>
«223> Descriptiom of Artificial Sequence: Synthetic
polypeptide .
<400> 74
His Gly Glu Gly Thx Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 15

¢lu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Lys Pro LY
20 25 30

Ala ile Arg Tyr Ser
35




Thr Phe Tin Ser Asp Val Ser Ser Tyr Len Gu Gy 51015
Gn Ala Ala Lys Gn Phe Ile Ala Trp Lea Val Lys (fly
Arg Ay Ay 202530 Gy Ile Prolle 35 <210> <211>
<212> <213> 85 30 PRT Artificial Sequence <220>
<223> Descri ption of Artlfl CI al uence: S nt het| c ,
2 CHSE00g,
9 Y H a y 1015
I|FCTIU820Ch 34/41 Gn Ala Ala Lys Gn Phe Ile Ala
Trp Leu Val Lys Gy Arg 202530 <210> 86 <211> 30
<212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial 38guence: .Synthetic
pol ypepti de <400> 86 His Ala Au Gy Thr Phe Thr Ser
<210> A8p Val Ser Ser Tyr Leta Gu Gy :

«211> 37
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 75
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu
1 5 10 is

Glu Ala Val Arg Leu Phe Ile @lu Trp Leu Lys Asn Gly Lys Pro Ala
20 25 30

Lys Ile Arg Tyr Ser
35

<230> 76

<211> 37

<212> PRT

«213> Artificial Sequence

<220>
<223» Description of Artificial Sequence: Synthetic
rolypeptide
- <400> 78
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln heu Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn @ly Gly Pro Ser
20 25 30

Lys Glu Ile Ile Ala
35

<210> 77

<211> 37

<212> PRT

<213> Artificial Sequence

<220
<223> Description of Artificial Sequence Synthetic
polypeptide

<400 77
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu.
1 : 5 10 15




151015 G n Ala Ala Lys Gn Phe Ile Ala Trp Len Val
Lys Gy Arg 202530 <210> 87 <211> 41 <212> PRT <213>
Artificial Sequence <220> <223> Description of -
Artificial Sequence: Synthetic pol ypepti de <400> 87
HIS Ala HIS GI Gn GI

Gy Ala Pro Pro Pro Ser 3540 <210> 88 <211> 42 <212>
PRT <213> Artificial Sequence <220> <223> Descri ption
of Artificial Sequence: Synthetic pol ypeptide <400>
88 Hs Ala Qu Hs Ay Qau/6&dy Thr Phe Thr Ser Asp
Leu Ser Lys G n 151015 CT/US200, 35/41 Len Gn Qu
Glu MaGrH Arg Nval P §le SiUPRR FRe LeE PO FL&yLy® &h ay
202538° Ay Pro Set SerrGy Ala Pro Pro Pro Ser 3540
Lys en<21OR18%es211> 43 <212> PRT <213> Artificial Sequence
<2%2)> <223> Description of Artificial Sequence:
Synt heti c pol ypepti de <400> 89
<210> 78
o =211> 37

<212> PRT
«213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 78
His @Gly Glu Gly Thr Phe Thr Ser Asp Leu Sex Lys Gln Leu Glu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Ile @Glu Trp Leu Lys Asn Gly Gly Pro Ser
20 25 7 30

Lys Ala Ile Ile Ser
35

«<210> 79

<211l> 3%

<212> PRT

<2%3> Artificial Seguence

«<220> ) :
<223> Description of Artificial Sequence: S8ynthetic
polypeptide
<400>= 79 7
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leun Glu Glu
1 5 10 15

Glu Als Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Lys Pro Gly
20 25 30

Gly Tys Lys Tle Arg Tyxr Ser
35

«<210> 80

<211> 33

«212> PRT

«213> Artificial Seguence




Hs Ala Gn Ay Hs Ay Gn Gy Thr Phe Thr Set Asp
Len Ser Lys 151015 G n Len Gn Gn Gu Ala vVal Arg
Leu Phe Ile Qu Trp Leu Lys G n 202530 Ay Gy Pro
Set Ser Ay Ala Pro Pro Pro Ser 3540 <210> 90 <211>
41 <212> PRT <213> Artifi ci al

Thr Ser Asp lieu Ser Lys G n Len 151015 G n u Gn
Ala Val Arg Len Phe Ile Gn Trp Len Lys Asn Ay dy
2025.30 Pro Ser Ser Ay Ala Pro Pro Pro Set 3540
<210> 91 <211> 41 <212> PRT4x213> Artificial Sequence
36/ 41 <220> <223> Descri pti on of Artificial Sequence:

<220> nthetlcp pept. Qe Q0> 9 Seser Hs Ay dn
<223> D S ce :
crlgblg C}{F\é %151

Q

|eu er Lys G n Leu 151015
u du Al a Val Arg Leu Pile Ile Au Trp Len Lys
<400> BArm Ay Ay 202530 Pro Ser_ Ser ry Al a Pro Pr
His Alaggju §5ndfh£211ff?>T92 Sez14%p N3l SZIAPRT 2519% ﬁ?¥f i cial
1 Sequence 2220> <223> Desci| ption of Artificial
Gln AlaSEOlENE as1uSyd h&&lmapmfg/p,eptwdenys Gly Arg Gly Gly

20

Gly

«<210> 81

<211l> 33

<212> PRT

«213> Artificial Seguence

«<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
400> B1
His Ala Glu @ly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leun Glu Gly
1 5 10 15
Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Gly Gly
20 25 . 30
Gly
<210> B2
<211> 37
<212> PRT

«213> Artificial Seguence

<220> ‘
<223> Description of Artificial Sedquence: Synthetic
pelypeptide
<400> 82
His Ala Glu Gly Thr The Thr Ser Asp vVal Ser Ser Tyr Deu Glu Gly
i ) 16 15

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Gly Gly
20 25 30

Gly Gly Ile Pro Ile
35




<400> 92 Tyr Pro Hs Gy Au Ay Thr Pile Thr Ser Asp
Lea Bar Lys A n Len 151015 Gn Qu Gn Ala Val Arg
Leu Pile Ile (flu Trp Len Lys Asn Ay dy 20 , 2530
Pro Ser Ser Gy Ala Pro Pro Pro Ser 3540 <210> 93
<211> 30 <212> PRT <213> Artifi(c;i al Seguence <

il Y

oo - *E@u Ay ThrF
Asp Val Ser Ser Tyr Len Gn dy 151015 Gn Ala A
Lys Gn Phe Ile Ala Trp Lea Val Lys Gy Arg 202
, CTI US2007 37/41 <210> 94 <211> 41

33/41

(62
w
oo

<210> 83

<211l> 38

<212> PRT

<213> Artificial Sequence

<220

<223»> Description of Artificial Sequence: Synthetic
polypeptide

<400> 83
His Ala Glu G@ly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Prc Sexr
20 25 30

Gly Gly Gly Ile Pro Tle
35

<=210> 84

<211l> 36

«212> PRT

«213> Artificial Sequence

<220>
«223> Description of Artificial Sequence: Synthetic
polypeptide
<400> B84
His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 L) 10 a5

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Gly Gly
20 25 30

Gly Ile Pro Ile
33

<210> B5

<211l> 30

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide

<400> B85
His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Gln Gly
1 5 10 i5




<212> PRT  <213> Artificial Sequence <220>

<223> Description of Artificial polypeptide Sequence:
Synt heti c <220> <221> MOD RES <222> (36) - <223>
Cct G

sgs@CT] USZOO{{ ¥

!E
1B

34741

Gln Ala Ala Lys @lu Phe Ile Ala Trp Leu Val Lys Gly Arg
20 25 30

<210> B6

<211> 30

«212> PRT

«213> Artificial Sequence

<220> :
«223> Description of Artificial Seguence: ‘Synthetic
polypeptide
<400 B6 .
His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 a5

Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg
20 25 30

<210> 87

<211> 41

212> PRT

<213> Artificial Seguence

«220>
<223> Description of Artificial Segquence: Synthetic
polypeptids
<400> 87
His Ala His Gly Glu Gly Thr Phe Thr Sexr Asp Leu Ser Lys Gln Leu
1 5 10 i5

Glu @lu Glu Ala Val Arg Leun Phe Ile Glu Trp Leu Lys Gln Gly Gly
20 25 30

Pro Ser Ser Gly Ala Pxo Pro Proc Ser
35 40

«210> 88

«211> 42

<212= PRT

<213> Artificial Seguence

«220>
<223> Desc¢ription of Axtificial Sequence: Synthetic
polypeptide

<400> 88
His Ala Glu His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys CGln
1 5 10 15




<400> 94 Hs Ala Hs Ay Au Gy Thr Phe Thr Ser
Asp Len Ser Lys A n Len 151015 Gn Gn Gn Ala Val
Arg Len Phe Ile Qu Trp Leu Lys Asn Gy Ay 202530
Pro Ser Ser Xaa Ala Pro Pro Pro Ser 3540 <210> 95

Thr Phe Thr

202530 Lys Asn dy @&
Pro Ser 354045 <210>

uence <
Leu Glu G{ ﬁi q Lieu
figitaf ‘éééqueﬂce

Gly Pro Ser Ser Gly Ala Pro Pro

35 40
<210> B9
<211> 43
«<212» PRT
<213> Artificial Sequence
<220>
«223> Degcription of Artificial

polypeptide

<400= 8%

His Ala Glu
a

Gly His Gly Glu Gly
5
Gln Leu Glu Glu Glu Ala val Arg
20

Gly Gly Pro
35

Sexr Ser Gly Ala Pro
40

<210>
<211
<212>
<213>

20

41

PRT

Artificial Secquence

<220>
<223> Description of Artificial

polypeptide

<400> 90
Tyr Ala His Gly Glu Gly Thr Phe
1 5

Glu ¢lu ¢Glu Ala Val Arg Leu Phe
20

Pro Ser Ser Gly Ala Pro Pro Pro
35 40

<210> 91

«211> 41

<212> PERT

<213> Artificial Sequence

_<211> 45 <212> PRT <213> Artif]

Ser Asp Lea 151015 Ser
Mt AQu Gu Gn Ala Vval

Exlysabls

i‘k‘ils Ala His

Lys G n
Arg Len Phe Ile Qu Trp Lea

y Pro Ser Ser Gy Ala Pro Pro
96 <325111> 28 <212> PRT <213>

<%%3> Descr ILF't ion af

hei'e B3 ypeptindé 88/ 41
Pro Ser
Sequence: Synthetic
Thr Phe Thr Ser Asp Leu Ser Lys

10 15
Leu Phe Ile Glu Trp Leu Lys Gln
25 30

Pro Pro Ser

Sequence: Synthetic

Ser Asp teu Ser Lys Gln Leu
10 15

Thr

Ile
25

Glu Trp Leu Lys hsn Gly Gly
30

Ber




<400> 96 Hs Ay du

Lys Gn Leu Gn Gn 151015 Aii
Ile Gn Pitt Leu Lys
PRT <213> Artificial
of Artificial

Sequence

Gy Thr Phe Thr Ser Asp Leu Ser
Ala Val Arg Len Phe
Asn 2025 <210> 97 <211> 28 <212>

Sequence <220> <223> Descri ption

i S5/ U 0

- Val

G| n Trp Len Lys Asn 2025 <210> 98 <211> 28 <212> PRT

<213> Artificial
Artificial Sequence:
Hs Ay Gn @y Thr

Val Gi n Gi n 151015 G

<220>

Ph
<223> De§ é& S:EI ??léllle%
Art i Ci aI Seqguence:

<400> HFis Ay Gn Ay
Hls Sen BhF @lﬁ’ %‘56\

Thr

Gly  Thr Phe

Glu Glu Glu Ala Val Arg Leu Phe

20
Pro Ser Ser Gly Ala Pro Pro Pro
35 490
<210> 92
<211 41
<212> PRT
<213> Artificial Sequence
<220>
<223» Description of Artificial
polypeptide
«4QQ0> 92 )
Tyr Pro His Gly Glu Gly Thr phe
1 5

. Glu Glu Glu Ala Val ARrg Leu Phe

20
Pxo Ser Ser Gly Ala Pro Pro Pro
35 40
<210> 93
«211> 30
<212> PFRT
<213> Artificial Seguence
<220>
<223> Description of Artificial
polypeptide
«400> 93
His Ala Glu Gly Thr Phe Thr Ser
i - 5

Gln Ala Ala Lys Glu Phe Ile Ala
20

D Sedlie

Sequence <220> <223> Description of

Synt hetic pcl ypepti de <400> 98

Phe T¥a/4%et - Asp Len Ser Lys G n

n Ala Val Arg Len The Val Gn

9 5418 <212> PRT

equence 2220572235 Description of
Synt heti c pol ypepti de <400> 99
The Thr Set Asp Len Val Lys lle
Thr Ser Asp Leu Ser Lys Gln Leu
10 15

IXle Glu Trp Leu Lys Bsn Gly Gly
25 20 ‘

Ser

Seguence: Synthatic

Thr Ser Bsp Leu Ser Lys Gln Leu
T 10 15

Ile Glu Trp Leu Lys Asn Gly Gly
25 30

Sex

Sequence: Synthetic

Asp Val Ser Ser Tyr Leu Glu Gly
10 15

Trp Leu Val Lys Gly Arg
25 30




<210

<21l> 4

<232 >
<213>

<220>
«223>

<220>
<221>
<222
<223

<400

<22

151015, 39/41 Gu Ala Val Arg Lys Phe Ile du Phe
Leu Lys Asn 2025 <210> 100 <211> 39 <212> PRT <213>
Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic Pol ypeptide <220>

1> MORASS <222> (14) <223> Cct G <400
FEry e BCIdUS 200
Lys An"GAy (fly Pro Ser 202530 Ser dy Ala Pro Pro
Pro Ser 35 <210> 101 <211> 28 <212> PRT <213>
Artificial Sequence <220> <223> Descri ption of
Artificial Sequence: Syntiwhbc pol ypepti de <400> 101
Hs Ay Gu Ay Thr Phe Thr Ser Asp Leu Ser Lys G n
SEEU Leu Gu 1. 51015, Gu Ala Val Arg Leu Lys Va

Ay

i

£&-u Phe Leu Lys Asn 2025 <210> 102

Artificial Seguence

Degscription of Artificial Sequence: Synthetic
polypeptide

MOD_RES
{36}
octG

84

His Ala His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu

1

5 10 15

Glu Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly

20 25 30

Pro Ser Ser Xaa dla Pro Pro Pro Ser

<210
<210 >
<212>
<213

<220>
<223>

<400

35 40

95
45

-PRT

Artificial Seguence

Description of Artificial Segquence: Synthetic
polypeptide

25

His Ala His Ala His Ala His Gly Glu Gly Thr Phe Thr Ser Asp Leu

1

5 10 15

Ser Lys @ln Met Glu Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu

20 25 30

Iwwvs Asn Gly Qly Pro Ser Ser Gly Ala Pro Pro Pro Ser

<2310>
<211
<212>
<213>

2220
<223>

35 : 40 45

96
28
PRT
Artificial Sequence

Description of Artificial Sequence: Synthetic
polypeptide




CT/ US200,

“Artificial Sequence:

Hs Ay Gu @y Thr
Leu G n Gu 151015 G

Artificial Sequence:
Hs Ay GQu Ay Thr
Val

T<211> 28 <212> PRT <213> Artificial
40/ 41 <220> <223> Descri ption of

Phe Thr

Phe Thr
du du 151015 G n Ala Va

Sequence

Synt hetic pol ypeptide <400> 102
Ser Asp Leu Ser Lys Gn

u Ala Val Arg Leu Leu Asn Gu

Synthetlé'polypeptlde:<400>“103h
Ser Asp Len Ser Lys G n
My Len Lys Asn du Phe

Leu Lys Asn 2025 <210> 104 ,5211> 28 <212> PRT <213>

A«tlflClaI
<400> 9
Hls Gly

VaI Leu G u 151015

Glu Ala Val Arg Leu Phe Ile Glu
’ 20

<Z210>
<211
<2312
<213>»

97

28

PRT

Artificial Sequence

<220=>
<223>
polypept%de

<400> 97
His Gly Glu Gly Thr Phe Thr Ser
1 5

Glu Ala Val Arg Leu Phe Ile Glu
20

S8

28

PRT

Artificial Sequence

<210>
<211
<212
<213

<220
«223> Description of Artifiecial

pelypeptide

<400> 98 .
His Gly Glu Gly Thr Phe Thr Ser
i 5

Glu Ala Val Arg Leu Phe Val Glu
20

<210
<21l>
<212
<213>

a9

28

PRT

Artificial Sequence

<220
<223» Description of Artificial

polypeptide

<400> 99
His Gly @lu Gly Thr Phe Thr Ser
k 5

Description of Artificial

Sequence <220> <223> Descri pti on of

Synt heti c pol ypepti de <400> 104

fl S nce:
Jt.d &'1 '1% o eq%gzﬁ-l,ﬁerp}%; Tﬂsh} SgérL}ﬁsﬁlrLé{guSEJl’u Eys A n

Pheé Leu Lys Asn
25

Sequence: Synthetic

Asp Leu Ser Lys Gln Leu Glu Gliu
io 1s
Trp Leu Lys Asn
25
Sequence: Synthetic

Asp Leu Ser Lys Gln Val €in Slu
10 15

Phe Leu Liys Asn
25 .

Bequence: Synthetric

Asp Leu Val Lys Ile Leu Glu ala
190 15




' Arg Leu Leu Ile Qu Phe Len Lys Asn 2025 <210> 105

<211> 28 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence: Synthetic
pol ypeptide 41/41 <400> 105 Hs Gy GQu dy Thr The
Thr Set Asp Leu Ser Lys Gn Gn Gu Ju 151015 dwu
- ek - WA @,5(J]amjss D1Ra

™

g 13> Artifi
Sequence <220> <223> Description of Artificial
Sequence: Synthetic pol ypeptide <400> 106 Hs Ay du
Ay Thr Phe Thr Set Asp Leu Set Lys Gn Gn Leu Gu
151015 A u Ala Val Arg Lesw/he Asn A u Phe Leu Lys

Asn 2025
Glu Ala Val Arg Lys Phe Ile Glu Phe Leu LIiys Asn
20 25
<210> 100
<211=> 39
<212> PRT

<213> Artifiecial Sequence

<220> :
<223> pescription of Artificial Sequence: Synthetic
polypeptide

<220

<221> MOD RES
<222> {14) )
«223> Octe

<400> 1060
His @ly Glu Gly Thr phe Thr Ser Asp Leu Ser Lys @ln Xaa Glu Glu
1 5 10 ' 15

Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Gln'Gly Gly Pro Ser

20 25 30
Ser @ly Ala Pro Pro Pro Ser
35
«<210> 101
<211l> 28
. <212> PRT

<213> Artificial Sequence

<220> '
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 101 .
His Gly Glu &ly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Leun Glu
1 .5 10 15

. Glu Ala Val Arg Leu Lys Val Glu Phe Leu Lys Asn
20 25

<2L0> 102

«<211> 28

<212> PRT

<213> Artificial Sequence




40/41

«<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<200> 102 ]
His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Gln Glu
1 L 10 15

Glu Ala Val Arg Leu Leu Asn Clu bPhe Leu Lys Asn
20 25

<210> 103

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<323> Description of Artificial Sequence: Synthetic
polypeptide
<400> 103
His @ly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gin Val @lu Glu

] 5 ic 15

Glu Ala Val Brg Leu Lys Asn Glu Phé Leu Liys Asn
20 . 25

<210= 104

<211>.28

<212> PRT

<213> Artificial Seguence

<220>

<223> Description of Artificial Sequence: Synthetic
polypeptide

<4£00> 104

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Val Leu Glu

1 5 g ] 15

Glue Als Val Arg Leu Leu-Ile Glu Phe Leu Lys Asn
20 25 .

<2106> 105
<211l> 28
<212> PRT
<213> Artificial Seguence

<220
<223> Description of Artificial Sequence: Synthetic
polypeptide




41/41

<400> 105
Hia Gly Gln Gly Thr Phe Thr Ser ASp Leu Ser Lys Gln ¢ln olu Qlu
1 5 10 15

Glu aAla val Arg Leu Leu Val Glu Phe Leu Lys Agn
20 25

<210> 106

<211~ 28

<212> PRT 7 .
<213> Artificial Sequence

<220
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 106
His Gly @lu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Gln Leu Glu
1 5 10 15

Glu Ala Val Arg Leu Phe Asn Glu Phe Leu Lys Asn
' 20 25




