CRHR2 PEPTI DE AGONI STS AND USES THEREOF CROSS REFERENCE TO RELATED

APPLI CATI ONS 5 This application clainms the benefit of US
provi si oD 2puxese90appl i cati on serial nunbers 61/ 111, 23BCTiUsk@d/obkxrenber
04, 2008 and 61/178,890, filed May 15, 2009. 10FI ELD OF THE | NVENTI ON The
present invention generally relates to a peptide useful as a stresscopin
mmetic for treating medical indications nmediated by corticotrophin

rel easi ng hornone reGRHR2 RERTIDE INGONISTSIANDISSES THEREDF delivery,
pharmaceutical 15 conpositions conprising them and nethods of treating a
subj ect diagnosed with a drsease drsorder or nedrcal condi tion nedi ated
by corticotrophin rel&asi . Hear t
failure is a comon €z SV oaie] Tana Tras epi dem ¢
proporgions in the United States and Europe (Renne et aI , Eur. Heart J.
2001, vol. 22, pp. 1527- 15602 The number of hospital admissions for acute
heart failure is apﬁh@aﬁﬂﬁ“ﬁ@ ian giaims dhe eapafityf S provisienalhatedt st at es 25

al one. d 30% to 40%
2 one. CubBRhn oFRPRUARERIT AL S AN or By ingfied 307 Lo 40%
287(12), 6pM7B$§l}TMKiMayaéuaéogeart failure, worsening of henDdynanic

function, in particular with very high left ventricular end-diastolic
pressure i s conmon. 30 The current treatnent for acute heart failure

i's rruk?i factorial and often di Ef@EIS HPAGE RBIEGRIN Wil e diuretics,
vasodi | ators, and positive i noTTopes renal n the nai nstay in the treatnent

of patients with acute heart failure, these treatnments are associated wth
nDdaIity d hi rreadm ssion rate Furt hernore,, existing

Mot opt ¢ TDReramid N abon sbr A eites i ainentHe R L PRt SufSRBb L put, but
Wi th i ncr aasedc keardatinj meaitdl indkiaBiBAS thabigears @értr@thdkﬂﬂn ¢eBasiARL i on.
These inotropic agents also carry with then15a(froarrh thntc potential in
pati ents WPIMOMREeGEPtQN 2 aﬁ@lltWﬁO@Stﬂm’f@f@(pqﬂt@bl Ilygry phaenaesdigat o be

aent 15" arolbbSgbE sS0BrBhg BT ERaRR kB U b e el ¢ 1Moo

grow ng umitata d‘eda§@|d|$‘tﬁﬁér drangdingiveontiticrppiedreéd by leateopephinst udi ed wi th
limted success in safely |nprOV|ng t he henodynam ¢ status and outcone of

patients U#eASINGINOTEPRANGFRPIOCAe such agent, the peptide human urocortin 2
(h-UCN2), has been studied in healthy subjects and patients with heart
failure. This peptide was shown to increase |eft ventricular ejection
fraction (LVEF) and cardi ac out pPBAQKGROUNR nodel of 15heart failure in
sheep,( Rademaker et al., Crculation, 2005, vol. 112, pp. 3624-3624). In
subs ent intravenous infusion studies in 8 healthy subjects (Davis et

al., J. Am Coll. Cardia, 2007, vol. 49, pp. 461-471) and in 8 subjects

wi th heart f ai Heed faibéreiis aeqorarmon quidiovagaitar cenditiyogmd higs rewedpp 2589-

neart ' at EPREG BRI e 3R oA ERBRR VSl Sl cach of
the two sHedies, 2060 viob W2, ippt 182ENGEY).i THesumBber of hdsgilaNadmissierd t hy
subj ects and patrents appears to have been wel|l tolerated. Human

st r esscopfQf qoyiestesrt failure isappreasting heptiereach yeaernathedthlt?otﬁtai@ UCN2 and
bot h tid

ran 135 °TRIOg; GRSt eabfficsion B i BHaRY e PRatRFab FIAPEP 0%,
two 7 trandthiend0 dags fbllpmmtgadrscbartg@ (@hﬁeeoaralotlAMmﬂ)O‘Zeweptzev(tg)pe 1

(CRHR1) and CRH recepto CRHR2) . . Al t hough these receptors contain

hi gh sequ@ﬁc@‘%%l'Bg‘&Wtq hégréfa'hé%\ﬁ@mﬁame? fesrodyfareiRibneion: d& 30f ami |y

express S f V, i ity, degree
Fecept BeteUlEr I o A e e e e ot

Unlrke many of the CRH fam |y nenbers, h-SCP expresses greater selectivity

for t3®@ CRHR2 and acts as a nedi ator that aids in the process of

attenuati ng t hghemiutieat treatnaést fmataatterrmeefaﬂurehbyﬁulqtawirraalanatdf@ﬁ (Bal e et

al ., Nat Genet, 2000, vol. 24, . 410-414; Kishinoto et al., Nat Cenet.

2000, vol diffess aapngﬂastemtsa)wmrlerdw%ﬁlqsl yasedlaters, a@%@pértrvemt@n%

physi ol Ogté}ﬁlfm% ‘?ﬁéns@?%gﬁ@ﬁe? trcﬁ %'tr[eﬁg Jvﬁn akLf! fedtt ,rth%e ot her

physi ol ogi ca |ons. exer on the endocri ne I’ et al.

Endocrlnoheg&naﬂ@@ﬁea%sbma&ﬁﬂwnmpux&ﬁhﬁaﬁ@ﬁ@mJeednﬁsﬁbnnﬁegous,

cardi ovascular (Bale et al., Proc. Nall. Acad. Sci., 2004, vol. 101, pp.

3697-3702; Tang et al., Fur. Heart 1, 2007, vol. 28, pp. 2561-2562),

pul nonary, gastrointestinal, renal, skelé&tal nuscle, and inflamuatory

systens (Moffatt et al., FASEB J., 2006, vol. 20, pp. 1877-1879). 10

In addition, CRHR2 activity has been inplicated in skeletal nuscle wasting

di sease, such as sarcopenra (Hrnkle et aI , Endocrrnology, 2003 voI.
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conmpound if this process is developed to preserve or inprove the affinity,
ef fi cacy and pharnacol ogic profile of the parent nolecule. SUWARY The

i nvent i orvpo0tvoseded to the general and preferred enmbodCRAIR&IH6IE6 | ned,
respectively, by the independent and dependent clains appended hereto,

whi ch are incorporated by reference herein. Preferred and exenpl ary
features of the invention will be apparent fromthe detailed description
bel ow wi th ref epaReendie, ERBLAG MdtRpi tHEases (8§) dotifiimd) restipm nents, the
invention relates to a peptide havi ng a onlst activity towards
cortlcotr6D9Kwedéﬁéééc@gﬂh@rmﬁn@ﬂ? ggsbrete @CRHRILE8e%r i si ng t he

at Teact DWESEHSEe a@b%@%ﬁ “#EF el *ﬁ@%d%ﬁ%&% B ed hat

the subst htproa@nythmic pbtemiidringiatientd withmead, fallre. TNt cHidieic libait dyarsl no acid
sequence, and wherein X is cysteine, tyrosine, or glutamc acid; or a

phar rraceupﬁwqdytoam:@%ﬁ%bﬂt@d %ﬁﬂthérer}?fﬁgﬁdéxﬁﬁ@%@fﬁd calcium dfiM@ CRHR2 pepti de
agoni sts gohodi i ‘?gTﬁ d sequences that are
rel ati velé srm tFe w'&o{h{éﬁé gé%ﬁée‘ﬁgggt e ﬁ]%t@?]cre]és)%@@%l n and human

Urocortin I1l. 25l n one enbodl ment, an am no acid substl tution to the above
referenced am ’10 aci_d segrlﬂje%ce IS sel ect ed from rouggconm sting of: X

for L at posit{"b@n $ifo tp His ggewing wpmst med nge tMo¥iNeMon 4; X for V
at pO—ﬁOtl Qﬂp@acﬁeé %nvg b%bn%‘ﬁ?déﬂ%th@mﬁ%cj Qucch%tln RAfIy !@&o@nnﬁh@or N at

posi tio position 9; position 10; X°f at
posi ti on h]e:mo)slyﬁamld_s’ratUQOm;d Dutmleof petfemts W|tt30hlatsy|ndmm90®ne$ucb( for F at
position 14 position

- X for N ; f.ar ositjon 16: X for A at
bosi t1 on dgentcticpeRtidk ni3hrdfbria 2 G-pEN2), s BREh bluefed B ndory) "t
position EQbJe&sféHd bbti’ént@%ﬂhthéﬁift BlureXThes p tfrtle Wasishb@h tddncréa®r R at
position 2 X for A at position 24; X for position 25; X for A at
posi ti on lzaa‘t ventrrl@ﬁlamejgptlmﬁ'ach@h(Lzr?EF))@md)f:ar Iaaqow@yt (GOhimamoddl 6f A at

posi t} f tign for A at
posi t!%n @gart;% u?% rgsﬁ%epg’@'\g%érﬂﬁk%%et 5%?4%’%57 EQ@E p%ogl 1f%rpp§6 The

i nvent i on38P4-wB62)alnesutiseqaephiatranseots naldign stoy k8 Resltlyt subljeets 5 am de
of the CRHR2 peptide agonists and is furthernore directed to a

phar maceufP@4p e 8hpdidti bR/ ofackeld 2984t vale 49i PP Hibi4{dd PBA ”Wﬁt h one or nore
h

brbod mentUOERS yEF RERI AP SUELR S0 Eur Heartyt, 2pQriudP B8 B IS | ¢

sel ected 25681), tlhewgrenaesoorléll:‘sﬁ ang G we)(ESbE‘bMBENIedI\MLatFlNrém KNLRA QAAAN

AHL H2: LSL VPTN I ENI AK AKN QAAA NAHLM NH2 FTLS

(VP WA reRARN DR Wﬂhﬁ@’fh GRS RTINS PRGN, LLFN

AKAKN L RAf M\ﬁlﬁd%@ne’\héﬁr intkavériblaNAf ?dnseémd}dl@ﬂnh I§RNJ ugat e

conprises the the am no acid sequence an | 1 nker attachedto the X of the
CRHR2 pepsibjectsgond patientPappearsiip, haviesoeen wektyzlenaterb Preferably, the
| i nker is acetam de or Nethyl succi ni m de. 20 In yet anot her

enbodi nent, a conjugate of the agonist peptide conprises polyethyl ene

glycol e (PEQ pluhashesedseo fheh|-SG|°graHbaémlﬂgsév‘c@@@eFtld@h@%Ibﬁard teei-ght of not
nmore than 80 kDa. Preferab t he PEG has a nol ecul ar wei ght of either

about22 kB&NZBoed O a@meammrs oiﬂwwtlcglts@mmzeleasmltbeommd@@tb) kDa or

about 40 X f

attachi ngb?ﬁt'quEa“\kﬁ t h r%é@p(f%! !a&t\@% %E%FQH%%@'%&C %gé §@ﬁt"t?\626e%uence to
the pepti tigo 7whdrsengraidnet Ggrotelin theplpe pécafstory, QlRngcémer typbftlife of the
pegyl at edgElREItl de, 30t hereby extendi n% the duration of ther a&eutl c benefit

to a pati Riip @ngreRE recaitos iypa 2 {GRHER )k Althesohthase Brept €quence of the
CRHR2
206 of | SoBiPARR oubficl HEREIR, e WierbitnehBR e of MR RHIRHRIY The

peptid® i fandiy exireds atgnhfmsut difeeepuesi initoair relativeebmeqgeaitinity, degree of I n

certain enbodi nents, .the peptide agoni st c ri ses one of the
ol | owi ngrehePky SRt atdeanerescitbhior fesP fib Bestioino o 23, 4, 5. 6, 7,
9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,

28, 529, 30, 31, 32, 33, 35, 36, 37, 39, 40, and 41. Anot her aspect
of the inventi blnllkemﬁrryecnfttbel Cil%i-lrfamﬂy)membenSehtSCaa expsedsiesqrest@r f eri ng from

or di agnosed dISO der ond tion nmediated by
cor t1 oot r SEEIvbaRE LS FEHI Al EU LB pBro Bl AB8H INA RpoRRGRT < oit her
a nmetabolic disease or heart failure. The nmethod conprises the

admini stration to a subject in need of s@ch treatnent an effective anount
of a CRHR2 peptide agoni st enbodied in this invention.

Addi ti onal enbodi nents and advantages of the invention will becone
15apparent fromthe detail ed discussion, schenes, exanples and clalns
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Figure 5 displays the h-SCP (SEQ I D NO 1) agoni st concentration-effect
curves neasured through cAMP stinulation in h-CRHR2 transfected SK-N- MC
cells in wheoahnsaswée and presence of 10 !l M of CRHR2 pepCirdsS2®9Mmeaené st s

wi th sequence SEQ I D NO 110, SEQ ID NO 111 and SEQ I D NO 112, respectively.

Fi gure ows .t he rel tion  of econtr isolated rat agrta by
bept] de_ aBhGatodinern BEepn BheaRlsfanea by RBIosie BreteiB e qat gur e 7
iI'lustrat %tteenéteegdoor abe 24! ghta vt 4 Kléhﬁ*ﬁot@eétfélow GBRES WD, and
coronary perfusion pressure changes in Langendorff perfused rabbit hearts

in the pregleddeppfdepiPHdn agdwiogttovtsta@peee@tlrmeN@phyatetpgwel@ér@@stmrol

elaree t SUIOURT DRRRITRI] hurto e Sh e bsiglogical efliads-cBimosi 1 ons

thered fexetdeffectedniatenderEihe QLiadtiz0nN Fidochihobyy | 200X vok aud Ppascul ar
condltlons including but not limted to heart failure, as wel [ 20 as

met abol i c3d1&s424 central nemveugneargigyaarwan{Bale atrb. Praeifatbiicad. met hod of
treating timg ~he S of

conpri sesg;dm m%?@fﬂrw PE ?ﬁ?fg’z C?n%@ lerlgmeﬁﬁa(g{a Igﬁgff\;e(%t?jl&se anount
of at | eapp. D5 QBBtR}ZpE:&perp@nydgaetgmntestmall rertmmmletaemmedllerranus t he CRHR2

pepti dei s manmal i an t ecif use, .rat, jn pi g,
Pobbi & qbgamiagton, sy B IGTa S H o F A fo F09Bp o0 B HOM-TEEak ons
thereqj. Pref erably, the pepti de |s a nodified 30 human peptide. Exanples
of the inventive CRHR2 peptide agoni sts are described in nore detail in the
section bel ow. her enbodi ment of the invention corrprl ses a

reactive grouf é@@@P@n@Rﬁ%@ paldydasooeepEmlicateotiieiatal mHeClPeact i ve group
i s chosen I a olyner or
ot her che\rlttlfagfaltné tr?t%e%tg % %E%a%ggért&é ﬁla Cl:e?reg%‘ra%ﬁ%crﬁﬁ??g 63 the
peptide i m44(r161 ),spmmg 4946)amo$ot‘m1duvtt§zrahd feo@hntake)(ﬂ)yawretcamprl ses a

pol yet hyl coI t prol ongs the tion of the peptide
o Y e 2uBPeits %00t uph2boRd e 4709k patitRAsE iToR CATTOPRIGSIGIRI he
reactiye [ My e ting on one
and 1 ¢ hg%%zgat%’ﬁﬂbﬂﬁﬁgﬂaép N S ebRE o1 har it

t he pol ynbranchorelaxaittandnanti-indamrbatdinnedtivityt(Mofiabaettdl v EAFERIP.,i2006ni ti al | y
bound to the,REG f jng a chem cal bond with peptide. In a

pr ef erredvgln’ggdpﬂ'glﬁ{{)%ﬁlzﬂﬁgﬂmdi fied peptides, the linker group is a
succinimde, nore particular an N-ethyl succinimde, or an acetam de.

Furthernore, the |inker may be vinyl sul phone or orthopyridyl disulfide.
15Pr ef er abl y, Pegylationlis amupeessaef ajfachingope of o1ate potyethyenagkgopept i des,

e N T T s S - U e
and tOXI Chhiibddies sephioet .anBXaomies toimoes thelPbiobnkehacemicabe found in

Bailon et al., PSTT, 1998, vol. 1(8), pp. 352-356 or Roberts et al., 2002,
Adv. Dr ugpmem%eﬂd OVQ'ICOWHQLG CQBTPOAPE@ 1quscepiibifiy toprgteclyfici @Ry esheni cal

G conunt uohg EfbbiaGn Bai I Sr pEIVET |G SoROlN FaGo Bhe deathbat oo,

exanpl e ahg tree potemitiel © garterdia atﬁlbwmsatbzthammsteredmwl(marrls et

y A1 By NBU e 002 oA AT 8 2 cDBIBP ATy S8 . syt o

that can BB. mh%esatéh 8ea0ImS TP oisy uer(aRng, BBassme RidcaRly an

characterics simlar to a PEG system 30I'n ce In e odi ment’s o? t he
i nvent i onFDfhlea<CRpIR®Vvpd ItE @ eohyyoerissior us@baiangchicle aribdsedn fadser i nus. Such

di ficati d b | at ed fied tid
or - as' | neoRBIES BN Siasateicds QYRAHCRED Plurets Aitradiandt: ag ¢ he
synt hesi smmgﬁ@geme hév@huert@ﬁeﬁiyrae@ FeelingMaRWadtachbiRaye Ridnals or Nat ure

Bi ot ech., 1993, P 70; Cottinghamet a Nat ur e Bi ot ech.
2001, 3Q/ol in the, fep@ﬁ '@17&1599‘?6 Ur%p@lﬁu regulhin.an gr ef Blrtbftaimneflts&pr thoe | pp.

1241- 1252 0 rt r enbodi ment
U 125 pA e R Bl AR R DRI o BB, ST
sequence afficaey ahdgharmac&bgid @om@c&?cherpalréhtsrﬁ@ebmel.\lo 102 containing a
CONH2 at its carboxy termnus and a |linker bound to the cysteine residue at

position 28 of the am no acid sequence with the |inker being

N- et hyl succi ni m de or acetam de, and the linker attached to 10 a PEG

pol ynmer of about 20 kDa. Furt hernore, one enbodi nent of the present
invention also features a nethod of treaBing a subject suffering or

di agnosed with a disease, disorder or condition nediated by CHRH2 activity
conprising adm nistering to the subject 15a therapeutically effective
anDunt of at Ieast one CRHRZ peptlde agonlst Another enbodlnent of the

T . o o o, o o o,



The follow ng are abbreviations that are at tinmes used in this
specification: pA50 or pEC50 = negative |ogarithm base 10 of the agoni st
concent r aWpen1woseered t o produce hal f maxi mum ef f ect; SBEMIUS260463236 d err or
of the mean; Log DR = |l ogarithm base 10 of the agonist dose ratio; MN=

nol ecul ar wei ght; cAWMP = adenosine 3',5' -cyclic nonophosphate; cDNA =

conpl enentary DNA; kb = kil obase (1000 base pairs); kDa = kilodalton; ATP =
adenosine 5' -triphosphate; nt = nusyURmARY; bp = base pair; PACE =

5pol yacryl am de gel eIectrophoresi'§;__I3CR_E pol ymerase chain reaction, nm=
nanonol ar . The terns conprising , "containing", and "including," are

Haami ni scrati oAPeiaeBEs oMy ' he YenBEN 3Ry HPieried empofiBil: ° hae s '
phar neg ol agfited,|rgspessively, b3 Eargepentieanandraapsndeicislihstagpenidadni ng a

conmpound of the present invention (such as a product conprising the
speci f i edNErRiP Y '@htagempqrﬁ@raé%I@vref@aewL@r@m Pisfafrad angsexgpPlanvduct

whi ch res I f he
peci f1 od aaesd g Lvenfon W bE B patent foR e GRS R dowl 7 g
nmeans CRHWﬂhpeﬁ#ed&aEgMeuﬂbmmK;mmaesaceut|caIIy acceptabl e fornms thereof.
"Conj ugate" neans a chem cal conpound that has been forned by the joining
of two or nore conpounds. "Dosage fornm' neans one or nore
conpoyds in ajEsMMentidim@hts, ?I$é/ﬁﬂ/'eﬁh8n réIété?s%'aCseétIHé R&Nifg f or

adm nistration to a patient. "O’'al dosage form neans a dosagé form

sui t abl e Bgonist attivilg fowaeds eartiostrophin releasidgdwrmenarreceptontypes? dr ug.
Cbnventioag%L¥%za dose i% %rovidedd?s a dos%ge form Doses nay be

adni ni st e JISATPERPY e A0V AGIG PRSP %t y of 30dosi ng regi mens.
Conmmon dosi ng regi nens include once daily oraIIy (qd) twice daily orally
(bid), and thrice dall ora“h%ﬂ&& g "Forns" neans vari ous |soners
and m xtures obSbRY BINHIMNL AENLRACABANS HLMA(R It erm " i soner ™
referssto conpounds that have the sane conposition and nol ecul ar wei ght

but ditfer in physical and/or chem cal properties. Such substances have the

same nunb@hepsid d’&llélﬂst oheaindin® duid offihef wiptide |§ts0b§t1iture©| with & growidiedur al
difference may be in constitution g gegnetric _isomers) or in_an ablllty to

rotate thiiameubstitpiris iddnadyn p?%t'@?%%: 2Prafds§3 obthenaming agid
' stereol sg endebgaﬁﬁ%ﬁ&elnsk@é t8|nea§f?‘8§ E& be?ﬁ icladdd. R o hat differ in

t he arrang their atons ant omers and di astereoners are
st er eoi sopkasnadeutieally aocemabi'eeqamaradmnyiestbbﬁﬁaft uted carbon atom acts as a
chir%%%center. The term"chiral” refers to a nolecule that is not
supergosable on its mrror imge, inplying the absence of an axis and a

pl ane or cent e'I'thCIf\LIQRQVﬂEﬁIHEVa onists emb e hve g goRpRs@duct for use
in preventing, treating or anel |orat|ng substance rel ated dlsorders such as
substanceadmadldrmuegoestw@eea@abeelwsnmnlarstt)atrm@esemceﬂoﬂhsmaﬂers ina
subj ect tneed Lher 3 | ‘Patient” or "subject" nmeans an ani mal,
preferabl&'&sﬁﬁﬁW%Pn %I%?%?H%I& a human, in need of therapeutic

i ntervention. "Pharmaceutically acceptable"” nmeans nol ecular entities and
20conpositions that are of sufficient purity and quality for use in the

f or mAQt i on of Iore gpHdiment, @n am@pm@ﬁubaﬂummtqommveu refesancemh. Since
bot h hunma I r ny.use are
equally in B Lﬁﬁ‘g%éﬁ é%%ﬂk?ﬁlggsegeﬁéed If)pﬁl ﬁ%u%lbﬁé oﬁ@?ﬁ?\i@tﬁﬁ%ﬁ@r L8 orrmul ati on
woul d i ncbudueomca(nfpos ati pusition Zredlf@rmnboémon@ I><hfer Vhatmltilm yeXerinary
use. 25 A "pharmaceutical ly_acceptable excipient” refers to a sybst ance

that is ni- '? alkpesitign §j XQ’PEEIQWOISIS'PBJaBI or Nyttt Gi Xdobl 3 Rpsitan | y
suitabl e bok Bt & it 0% fordh SHBbSRbn 13K ToRE APosfiBhl2UCRance, added
ol ogl C cle,

to a pharnhc conposition or ofherw se use s a vehi’ carrier,
or 3080 | uahpogitor 48| leolaF@t @dmtlnnSIt4r At oo aff pasiticrg &bt X dord dthpatsition

tible_t i f I bgnat
CoTe ek ik Dap TP SooP e SHASRLLS o LA AEASSbaH 18 derR™
derivati vaspodlfibrRPDNX fareleétwsﬁ.owéﬁ,x 9. APospidhLEe f6H A 8P bssition
Pharnaceutlcally acceptabl e salt” nmeans an acid or base salt of the

conpounds 23f XtforeAiat peaitioor24; alor s abpositdr 28 ¥rior At ipogitian@ogoador & for use
inthe f I 1 d t ti
and are ¢ of G2z B ABRSIENE: & ol e R 0k 5 8 BB biphceut | ca

5 preparation. Suitable pharmaceutically acceptable salts include acid
addition salts which may, for exanple, b& forned by reacting the drug
conpound with a suitable pharmaceutically acceptable acid such as
hydrochloric acid, sulfuric acid, fumaric acid, naleic acid, succinic acid,
acetlc aC|d ben20|c acid, citric acid, tartarlc aC|d carbonlc aC|d or
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300t her clinician, which includes therapeutic alleviation of the synptons
of the disease or disorder being treated and prophyl actic. The term
"treati ngvoasiunsegoher ei n, unl ess otherw se indicated, REANS2008063236 nQ,
alleviating, inhibiting the progress of, or preventing the disorder or

diti ich h t N mpt f h
i sor der B Xd o BHS o 32; KR Ay giosfion 24 Xfor (R afioREEN o5 aftp o
ot her wi sefdrn¢itpakren Jeefers to the act of treating. 5 Conpounds The

present invention relates to the follow ng peptides and nodifications
t hereof . Conpounds of the present invention also include novel and

Fur ther more. o SRS RITIogrERed, e18s 0 PRt ldcB b AR Sace Bl st Pie0 ot et es
t hat B ndatid@bf tRNDRERMbéBtideREvhists il i8Sumth&afdrerdictat ioca hSCP pept i des.

Preferred conpounds are peptides that have agonistic activity towards CRHR2
as for exaﬁéﬂr@a%%i@mWPQS'HO'&RR/P@@S‘%%}'C‘@M%CngKh?é'Of‘H’ﬁfh PRe OEMARi n t he

range of ﬁgHﬁa(zFLglﬁcﬁl ﬁgé Sg@e @{?}H?&ts( negative | ogarithm of K1) neasured

in a radi 0l1gan say is wthin the range of about 7.5 and
hi gher. Besi des displaying binding affinityCRHR2 peptide agonists shoul d

denonstrate so | evel of receptor activation, Peptides, th honol ogous
fo h-SOP are ¢ HoYEsAngr emBeaBa. SR noris SpbRIca’ hEtRAREy possess
20si md ar pBE §8oni3Nd seedtid RonPlRAGELb Bnsisting orMerber's of the family of

corticotropin refeasing tfactors exhibit a noderately short half-life. CRHR2
pepti de agoni sKEShPoVPSaI MNInifg DbAKAKIAbBAtQAAANAHLMA RINHhe treat nent of

car di ovascul ar XhaLriay Bob Mk ERIRKKNLRAGBAANAHL AN nVent Ton i s
directed to a KemusagbvPy NMNDL @FNIRIKAKIRL FROAAL ANAAL MAD | a0 ; Rt dCRHAR2
pepti de agoni st provides particular benefits for the treatnent of chronic

di sorders wher &Kifild Pleld¥Pi ONIMIE LA KA RY LARAQA AANRBLSMAG M2 pat i ent
conpl jance with prescribed treatnent are a chall enge. 30 Accordi ngly,
one enbodi nent of the current invention is directed in general to sequence

variation(s) ofn GnéieBr emibodlirm@ets bfdonj ke edaprigss itied thenamirmngcigpat i al  or
steric interference considerations such that the desired therapeutic
profile aﬁ@‘ﬂ‘éﬁncﬁ@Qﬂ:@th‘ﬂbe%@tﬁ@quytortﬁﬁaﬂ P%@@BHP@ RERtdEe AGPNIRHR2 i s

Sai the O TRER IR e ey KB BN, ot Ve group

or |inker ethylquceinimada.y succi ni mi de or acetam de. The nodified peptides
opti g&gl ly contain a PEG group. The PEG varies in |length and weight, and is
pr ef bly about 20 kDa. Optionally, the nunber of reactive groups can be

Tore than one, | EfBbA NSl 84BnRBLASOPHBIRIAN Beptfle Tabl @ 1: Hunan

stresscopin with amdated CGterm nus and Cys-vari ant oeotide a onists
TKFTL SLDeEMPREeM adlyehylar@igy dorA(rE BARRECha theHIh KSEDat Polseess €KFTL SLDVP

TNEMN LLFMoIeAE:ﬁngwléigﬁ%‘f no '\Ir'rafyrel‘M%%I 8Ma$%fler%bly, the PEG has a
molecular weight of either about 2 kDa, about 5 kDa, about 12 kDa, about 20
25 kDa, about 30 kDa or about 40 kDa.

A linker allows for more easily and selectively attaching the PEG with
regard to the position in the amino acid sequence to the peptide, while
pegylation of the peptide prolongs the half-life of the pegylated peptide,

30 thereby extending the duration of therapeutic benefit to a patient. Therefore,
the substitution to the amino acid sequence of the CRHR2 peptide agonist is
preferably such that there is at least one amino acid of type X in the
sequence. This will ensure that pegylation of the peptide is directed at least
one position in the sequence.



NGO 2 TCFTL SLDVP TNIWN LLFNI AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D NO 3 TKCTL

SLDVP TNI NN LLFNI

AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D NO 4 TKFCL SLDVP TN MN

LLFNI  AKAKN 2D RABVIAANAH LMAQ - NH2 SEQ | D NO 5 TKFTC SLDYPTUNRO®Y0LI2FNI  AKAKN

LRAQA AANAH LMAQ -

NH2 SEQ I D NO 6 TKFTL

In certain embodiments, the CRHR2 peptide agonist comprises one of

the following amino acid sequences contained in SEQ ID NO.s 2, 3,4, 5, 6,
7,9,10,11,12,13, 14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
5 29,30, 31, 32, 33, 35, 36, 37, 39, 40, and 41.

Another aspect of the invention is directed to method of treating a

subject suffering from or diagnosed with a disease, disorder, or medical

condition mediated by corticotrophin releasing hormone receptor type 2

10  activity that is either a metabolic disease or heart failure. The method

comprises the administration to a subject in need of such treatment an

effective amount of a CRHR2 peptide agonist embodied in this invention.

Additional embodiments and advantages of the invention will become

15 apparent from the detailed discussion, schemes, examples, and claims below.

BRIEF DESCRIPTION OF THE FIGURES

Figures 1 A & B show the analytical HPLC trace of a peptide agonist
20 with SEQ ID NO:102 derivatized with iodoacetamide-PEG after 2 hours

reaction time and after purification, respectively.

Figure 1 C shows the mass spectroscopy graph of a peptide agonist
with SEQ ID NO:102 that was derivatized with iodoacetamide-PEG.

25

Figure 2 shows the agonist potency and selectivity of peptide agonists

against human CRHR1 and CRHRZ2, respectively.

Figure 3 displays the effects of competitive antagonism between a
30 peptide agonist with SEQ ID NO:1 and anti-sauvagine-30 (SEQ ID NO:118).

Figure 4 shows agonist concentration-effect curves of various peptide

agonists obtained by measuring cAMP stimulation in h-CRHR2 transfected
SK-N-MC cells.



CLDVP TNl MN LLFNI AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D NO 7 TKFTL SCDVP TN NN
LLFNI AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D NO 8 TKFTL SLCVP TNI MN LLFNI  AKAKN
LRAQA AANRBI 2DNMARBINHZ SEQ | D NO 9 TKFTL SLDCP TN MN LLFRCTAIS20080006220QA AANAH
LMAQ -NH2 SEQ | D NO 10 TKFTL SLDVC TNI NN
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Figure 5 displays the h-SCP (SEQ ID NO:1) agonist concentration-
effect curves measured through cAMP stimulation in h-CRHR2 transfected
SK-N-MC cells in the absence and presence of 10 uM of CRHR2 peptide
agonists with sequence SEQ ID NO:110, SEQ ID NO:111 and SEQ ID
NO:112, respectively.

Figure & shows the relaxation of precontracted, isolated rat aorta by
peptide agonists with SEQ ID NO:1 and SEQ ID NO:115 (h-UCN2).

Figure 7 illustrates the heart rate, left ventricular developed pressure,
and coronary perfusion pressure changes in Langendorff perfused rabbit
hearts in the presence of peptide agonist with SEQ ID NO:1 and placebo

control vehicle.

DETAILED DESCRIPTION OF THE INVENTION

This invention relates to novel peptides that are CHRH2 peptide
agonists and compositions thereof for the treatment, amelioration or inhibition
of cardiovascular conditions, including but not limited to heart failure, as well
as metabolic diseases.

In one embodiment of the invention, a method of treating or
ameliorating heart failure in a subject in need thereof comprises administering
to the subject a therapeutically effective amount of at least one CRHR2
peptide agonist.

In certain embodiments, the CRHR2 peptideis a mammalian peptide,
specifically, a mouse, rat, guinea pig, rabbit, dog, cat, horse, cow, pig, or
primate peptide, or modifications thereof. Preferably, the peptide is a modified
human peptide. Examples of the inventive CRHR2 peptide agonists are
described in more detail in the section below.



LLFNI AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D NO 11 TKFTL SLDVP CNI MN LLFNI
AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D NO 12 TKFTL SLDVP TCI NN LLFNI  AKAKN
LRAQA AANKBI 2DNMARBINHZ SEQ | D NO 13 TKFTL SLDVP TNCMN L L PRIT/USROWINGCI2RAQA
AANAH LMAQ -NH2 SEQ I D NGO 14 TKFTL SLDVP TNI CN LLFNI  AKAKN

Another embodiment of the invention comprises a reactive group
covalently attached to a peptide agonist. The reactive group is chosen for its
ability to form a stable covalent bond with a polymer or other chemical moiety

5 that extends the circulation half-life of the peptide in the subject. In an
embodiment, such a polymer comprises a polyethylene gycol (PEG) polymer
that prolongs the duration of the peptide in the subject’s circulation before its
elimination. In this form the reactive group is acting as linker between the
peptide by reacting on one hand with one or more amino acids of the peptide

10  and on the other with the polymer. In an alternative embodiment, the reactive
group is initially bound to the PEG before forming a chemical bond with
peptide. In a preferred embodiment of the modified peptides, the linker group
is a succinimide, more particular an N-ethylsuccinimide, or an acetamide.
Furthermore, the linker may be vinyl sulphone or orthopyridyl disulfide.

15  Preferably, chemical modifications are performed on isolated peptides, e.g. to

increase the reaction efficiencies.

Linkers that are useful to bind the peptide and the PEG moiety would

convey minimal immunogenicity and toxicity to the host. Examples of such

20 linkers may be found in Bailon et al., PSTT, 1998, vol. 1(8), pp. 352-356 or
Roberts et al., 2002, Adv. Drug Del. Rev., vol. 54, pp. 459-476. Examples of
suitable chemical moieties, in particular PEGs and equivalent polymers, are
described in Greenwald et al., 2003, Adv. Drug Del. Rev., vol. 55, pp. 217-
250. For example, styrene-maleic anhydride neocarzinostatin copolymer,

25 hydroxylpropyl methacrylamide copolymer, dextran, polyglutamic acid,
hydroxylethyl starch, and polyaspartic acid are other polymeric systems that
can be employed to accomplish delivery and pharmacokinetic characterics
similar to a PEG system.

30 In certain embodiments of the invention, the CRHR2 peptide agonist
contains an amidated C-terminus. Such modification procedures may be
performed on an isolated purified peptide or, as in the case of solid-phase
synthesis, may be performed during the synthesis procedure. Such
procedures are reviewed in Ray et al., Nature Biotech., 1993, vol. 11, pp. 64-

8



LRAQA AANAH LMAQ -NH2 SEQ I D NO 15 TKFTL SLDVP TNI MC LLFNI AKAKN LRAQA
AANAH LMAQ -NH2 SEQ I D NO 16 TKFTL SLDVP TNI MN CLFNI AKAKN LRAQA AANAH
LMVAQ - NH2WEBQWMBMO. 17 TKFTL SLDVP TNI NN LCFNI  AKAKN L RERCHVUS20008632FAQ - NH2
SEQ I D NO 18 TKFTL SLDVP TNI MN LLCNI AKAKN LRAQA AANAH

70; Cottingham et al., Nature Biotech., 2001, vol. 19, pp. 974-977; Walsh et
al., Nature Biotech., vol. 24, pp. 1241-1252; and U.S. Pat. Pub. No.
2008/0167231.

5 In a particular embodiment of the invention, the compound comprises
the peptide of an amino acid sequence as set forth in SEQ ID NO:82 or in
SEQ ID NO:102 containing a CONH2 at its carboxy terminus and a linker
bound to the cysteine residue at position 28 of the amino acid sequence with
the linker being N-ethylsuccinimide or acetamide, and the linker attached to
10 a PEG polymer of about 20 kDa.

Furthermore, one embodiment of the present invention also features a
method of treating a subject suffering or diagnosed with a disease, disorder or
condition mediated by CHRH2 activity comprising administering to the subject

15 a therapeutically effective amount of at least one CRHR2 peptide agonist.

Another embodiment of the present invention also features a method
for treating or inhibiting the progression of one or more CHRH2-mediated
conditions, diseases, or disorders, said method comprising administering to a

20 patient in need of treatment a pharmaceutically effective amount of at least
one CRHR2 peptide agonist.

It is a further embodiment of the invention to provide a process of
making a pharmaceutical composition comprising admixing any of the CRHR2
25 peptide agonists and a pharmaceutically acceptable carrier.

Terms and Definitions

The present invention is best understood by reference to the following
30 definitions, the drawings and exemplary disclosure provided herein.

The following are abbreviations that are at times used in this
specification: pAsp or pECsp = negative logarithm base 10 of the agonist
concentration required to produce half maximum effect; SEM = standard error

9



LMAQ -NH2 SEQ I D NGO 19 TKFTL SLDVP TNI NN LLFCI AKAKN LRAQA AANAH LMAQ - NH2
SEQ I D NO 20 TKFTL SLDVP TNl MN LLFNC AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D
NO 21 TKAWO 2810/FB990NI NN LLFNI CKAKN LRAQA AANAH LMAQ - NIFETSEQWD6INT 22
TKFTL SLDVP TNI MN LLFNI ACAKN LRAQA AANAH LMAQ - NH2 SEQ

10

15

20

25

30

of the mean; Log DR = logarithm base 10 of the agonist dose ratio; MW =
molecular weight; cCAMP = adenosine 3’,5’-cyclic monophosphate; cDNA =
complementary DNA; kb = kilobase (1000 base pairs); kDa = kilodalton; ATP
= adenosine 5'-triphosphate; nt = nucleotide; bp = base pair; PAGE =
polyacrylamide gel electrophoresis; PCR = polymerase chain reaction, nm =
nanomolar.

The terms “comprising”, “containing”’, and “including,” are used

herein in their open, non-limiting sense.

“‘“Administering” or “administration” means providing a drug to a

patient in a manner that is pharmacologically useful.

“Composition” means a product containing a compound of the present
invention (such as a product comprising the specified ingredients in the
specified amounts, as well as any product which results, directly or indirectly,
from such combinations of the specified ingredients in the specified amounts).

“Compound’ or “drug” means CRHR2 peptide agonist or
pharmaceutically acceptable forms thereof. “Conjugate” means a chemical
compound that has been formed by the joining of two or more compounds.

‘Dosage form” means one or more compounds in a medium, carrier,
vehicle, or device suitable for administration to a patient. “Oral dosage form”

means a dosage form suitable for oral administration.

‘Dose” means a unit of drug. Conventionally, a dose is provided as a
dosage form. Doses may be administered to patients according to a variety of
dosing regimens. Common dosing regimens include once daily orally (qd),
twice daily orally (bid), and thrice daily orally (tid).

“Forms” means various isomers and mixtures of one or more CRHR2

peptide agonists. The term “isomer” refers to compounds that have the same

10



I D NO 23 TKFTL SLDVP TNI MN LLFNI AKCKN LRAQA AANAH LMAQ -NH2 SEQ I D NO 24
TKFTL SLDVP TNI NN LLFNI AKACN LRAQA AANAH LMAQ -NH2 SEQ I D NO 25 TKFTL
SLDVP TNIWMN 2D10ANB99IAKAKC LRAQA AANAH LMAQ - NHZ2 SEQ | D NOPE®/UBRINPI06BIOVP
TNI NN LLFNI  AKAKN CRAQA AANAH LMAQ -NH2 SEQ | D NO. 27
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composition and molecular weight but differ in physical and/or chemical
properties. Such substances have the same number and kind of atoms but
differ in structure. The structural difference may be in constitution (geometric
isomers) or in an ability to rotate the plane of polarized light (stereoisomers).
The term “stereoisomer” refers to isomers of identical constitution that differ in
the arrangement of their atoms in space. Enantiomers and diastereomers are
stereoisomers wherein an asymmetrically substituted carbon atom acts as a
chiral center. The term “chiral’ refers to a molecule that is not superposable
on its mirror image, implying the absence of an axis and a plane or center of

symmetry.

“‘Medicament” means a product for use in preventing, treating or
ameliorating substance related disorders such as substance dependence,
substance abuse or substance induced disorders in a subject in need thereof.

“Patient” or “subject” means an animal, preferably a mammal, more

preferably a human, in need of therapeutic intervention.

"Pharmaceutically acceptable" means molecular entities and
compositions that are of sufficient purity and quality for use in the formulation
of a composition or medicament of the present invention. Since both human
use (clinical and over-the-counter) and veterinary use are equally included
within the scope of the present invention, a formulation would include a

composition or medicament for either human or veterinary use.

A “pharmaceutically acceptable excipient” refers to a substance that
is non-toxic, biologically tolerable, and otherwise biologically suitable for
administration to a subject, such as an inert substance, added to a
pharmacological composition or otherwise used as a vehicle, carrier, or
diluent to facilitate administration of an agent and that is compatible therewith.
Examples of excipients include calcium carbonate, calcium phosphate,
various sugars and types of starch, cellulose derivatives, gelatin, vegetable

oils, and polyethylene glycols.

11



TKFTL SLDVP TNI MN LLFNI AKAKN LCAQA AANAH LMAQ -NH2 SEQ I D NO 28 TKFTL
SLDVP TNI NN LLFNI  AKAKN LRCQA AANAH LMAQ -NH2 SEQ | D NO 29 TKFTL SLDVP
TNl MN LLPNO 2000088990 RACA AANAH LMVAQ - NH2 SEQ | D NGO 30 TKIPTIL/USRMYPR63RRE MN
LLFNI AKAKN LRAQC AANAH LMAQ -NH2 SEQ I D NG 31 TKFTL SLDVP
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"Pharmaceutically acceptable salt" means an acid or base salt of the
compounds of the invention that is of sufficient purity and quality for use in the
formulation of a composition or medicament of the present invention and are
tolerated and sufficiently non-toxic to be used in a pharmaceutical
preparation. Suitable pharmaceutically acceptable salts include acid addition
salts which may, for example, be formed by reacting the drug compound with
a suitable pharmaceutically acceptable acid such as hydrochloric acid, sulfuric
acid, fumaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, citric

acid, tartaric acid, carbonic acid or phosphoric acid.

“CRHR2 peptide agonist” means a peptide or derivative thereof that
exhibits agonist activity towards corticotrophin releasing hormone receptor
type 2 (CRHR2). Preferably a CRHR2 peptide agonist is a stresscopin
derivative or variant that can also exhibit activity towards corticotrophin
releasing hormone receptor type 1 (CRHR1). A CRHR2 peptide agonist
generally is a selective CRHR2 agonist with less activity towards CRHR1.
Selectivity towards a receptor hereby refers to the potency of a peptide to
induce an activity response in the receptor that the peptide is selective
towards in comparison to other receptors, in which the peptide might also
induce activity, but with less potency. The definition of a CRHR2 peptide
agonist is not limited to agonist, but can also include partial agonists. The
CRHR1 and CRHR2 activity of a CRHR2 peptide agonist can for instance be

assessed in an adenosine 3’,5'-cyclic monophosphate (CAMP) assay.

closely resemble the CRHR2 activity of stresscopin (h-SCP),

“Therapeutically effective amount” means that amount of compound
that elicits the biological or medicinal response in a tissue system, animal or
human, that is being sought by a researcher, veterinarian, medical doctor, or
other clinician, which includes therapeutic alleviation of the symptoms of the
disease or disorder being treated and prophylactic.

The term "treating" as used herein, unless otherwise indicated, means

reversing, alleviating, inhibiting the progress of, or preventing the disorder or

12



TNI NN LLFNI AKAKN LRAQA CANAH LMAQ -NH2 SEQ | D NO 32 TKFTL SLDVP TNI MN
LLFNI  AKAKN LRAQA ACNAH LMAQ -NH2 SEQ I D NO 33 TKFTL SLDVP TNI NN LLFN
AKAKN LRAYA 2000890 VAQ - NH2 SEQ | D NO 34 TKFTL SLDVP TNPEVUSREFSBH063RFKAKN
LRAQA AANCH LMAQ -NH2 SEQ I D NO 35 TKFTL SLDVP TNI NN LLFN

condition to which such term applies, or one or more symptoms of such
disorder or condition. The term "treatment", as used herein, unless otherwise

indicated, refers to the act of treating.

5 Compounds

The present invention relates to the following peptides and
modifications thereof. Compounds of the present invention also include novel
and selective CRHR2 agonist peptides and modifications thereof.

10

Furthermore, compounds of the present invention refer to peptidic
moieties that bind to or complex with CRHR2, such as h-SCP or mimetic h-
SCP peptides. Preferred compounds are peptides that have agonistic activity
towards CRHR2 as for example measured in a CAMP assay with a pAsp that is

15 within the range of about 7.5 and higher, or pK, (negative logarithm of K)
measured in a radioligand binding assay that is within the range of about 7.5
and higher. Besides displaying binding affinityCRHR2 peptide agonists should
demonstrate some level of receptor activation. Peptides that are homologous
to h-SCP are therefore preferable, since these peptides naturally possess

20 similar physical and chemical properties.

Members of the family of corticotropin releasing factors exhibit a
moderately short half-life. CRHR2 peptide agonists promise a unique
therapeutic profile. For the treatment of disorders that are mediated by

25 CRHR2, including but not limited to, cardiovascular and metabolic disease,
one embodiment of this invention is directed to a long acting form of peptide
agonists. A long acting CRHR2 peptide agonist provides particular benefits for
the treatment of chronic disorders where the need for continued therapeutic
exposure and patient compliance with prescribed treatment are a challenge.

30

Accordingly, one embodiment of the current invention is directed in
general to sequence variation(s) of h-SCP, site specific sequence variations,
and spatial or steric interference considerations such that the desired

13



AKAKN LRAQA AANAC LMAQ -NH2 SEQ I D NGO 36 TKFTL SLDVP TNI N LLFNI AKAKN
LRAQA AANAH CVAQ - NH2 SEQ I D NO 37 TKFTL SLDVP TNI MN LLFNI AKAKN LRAQA
AANAH LCAYD-2MH2S3BE | D NO. 38 TKFTL SLDVP TNI NN LLFNI  AKRKNUSRAQA6RANAH
LMCQ -NH2 SEQ I D NGO 39 WD 2010/ 053990PCT/ US2009/ 063276 TKFTL SLDVP TNI N
LLFN therapeutic profile and/or structure-activity relationship relative to CRHR2 is

retained.

Examples of CRHR2 peptide agonists, which are optionally amidated
5 atthe C-termini, are provided in Tables 1 through 5. The reactive group or
linker is preferably succinimide or acetamide. The modified peptides optionally
contain a PEG group. The PEG varies in length and weight, and is preferably
about 20 kDa. Optionally, the number of reactive groups can be more than
one, with one reactive group being preferable.
10

Table 1: Human stresscopin with amidated C-terminus and Cys-variant
CRHR?2 peptide agonists

TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:1

CKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:2

TCFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:3

TKCTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:4

TKFCL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:5

TKFTC SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:6

TKFTL CLDVP TNIMN LLEFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:7

TKFTL SCDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:8

TKFTL SLCVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:9

TKFTL SLDCP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:10
TKFTL SLDVC TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:11
TKFTL SLDVP CNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:12
TKFTL SLDVP TCIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:13
TKFTL SLDVP TNCMN LLEFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:14
TKFTL SLDVP TNICN LLFNI AKAKN LRAQA AANAH LMAQI-NH; | SEQ ID NO:15
TKFTL SLDVP TNIMC LLFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:16
TKFTL SLDVP TNIMN CLEFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:17
TKFTL SLDVP TNIMN LCFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:18
TKFTL SLDVP TNIMN LLCNI AKAKN LRAQA AANAH LMAQI-NH; | SEQ ID NO:19
TKFTL SLDVP TNIMN LLFCI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:20
TKFTL SLDVP TNIMN LLFNC AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:21
TKFTL SLDVP TNIMN LLFNI CKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:22
TKFTL SLDVP TNIMN LLFNI ACAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:23
TKFTL SLDVP TNIMN LLFNI AKCKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:24
TKFTL SLDVP TNIMN LLFNI AKACN LRAQA AANAH LMAQI-NH, | SEQ ID NO:25
TKFTL SLDVP TNIMN LLFNI AKAKC LRAQA AANAH LMAQI-NH, | SEQ ID NO:26
TKFTL SLDVP TNIMN LLFNI AKAKN CRAQA AANAH LMAQI-NH, | SEQ ID NO:27
TKFTL SLDVP TNIMN LLFNI AKAKN LCAQA AANAH LMAQI-NH, | SEQ ID NO:28
TKFTL SLDVP TNIMN LLFNI AKAKN LRCQA AANAH LMAQI-NH, | SEQ ID NO:29
TKFTL SLDVP TNIMN LLFNI AKAKN LRACA AANAH LMAQI-NH, | SEQ ID NO:30
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQC AANAH LMAQI-NH, | SEQ ID NO:31
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA CANAH LMAQI-NH, | SEQ ID NO:32
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA ACNAH LMAQI-NH, | SEQ ID NO:33
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AACAH LMAQI-NH, | SEQ ID NO:34
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANCH LMAQI-NH, | SEQ ID NO:35
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAC LMAQI-NH, | SEQ ID NO:36
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAH CMAQI-NH, | SEQ ID NO:37
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LCAQI-NH; | SEQ ID NO:38
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMCQI-NH, | SEQ ID NO:39

14



AKAKN LRAQA AANAH LnACI -NJ2 SEQ I D NO 40 TKFTL SLDVP TNI MN LLFNI AKAKN
LRAQA AANAH LMAQC-NH2 SEQ I D NO 41 Table 2: Cys-variant of stresscopin
pepti de WORON/ESYI succi nimide (N ES) reactive arou TKPTIL/USR@WYR63RRE MN
LLFNI AKAKN LRAQA AANAH LMAQC(- NES)-NH2 SEQ I D NO 42 TKFTL SLDVP TNI NN

LLFNI  AKAKN--RAGA—AANAG L_SLEVRTNI WN
LLFNI  AKAKNEERAGA her T4 2 sU R VEVY
LLFNI  AKAKN

Table 2: Cys-variant of stresscopin peptide with N-Ethylsuccinimide (NES)
reactive group

TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQC (-NES)-NH, | SEQ ID NO:42
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AANAC (-NES) LMAQI-NH, | SEQ ID NO:43
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AAC(-NES)AH LMAQI-NH, | SEQ ID NO:44
TKFTL SLDVP TNIMN LLEFNI AKAKN LRAQA AC(-NES)NAH LMAQI-NH, | SEQ ID NO:45
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA C(-NES)ANAH LMAQI-NH, [ SEQ ID NO:46
TKFTL SLDVP TNIMN LLEFNI AKAKN LRC (-NES)QA AANAH LMAQI-NH, | SEQ ID NO:47
TKFTL SLDVP TNIMN LLEFNI AKAKN C(-NES)RAQA AANAH LMAQI-NH, | SEQ ID NO:48
TKFTL SLDVP TNIMN LLFNI AKAKC (-NES) LRAQA AANAH LMAQI-NH, [ SEQ ID NO:49
TKFTL SLDVP TNIMN LLEFNI AKAC (-NES)N LRAQA AANAH LMAQI-NH, | SEQ ID NO:50
TKFTL SLDVP TNIMN LLENC (-NES) AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:51
TKFTL SLDVP TNIMN LLFC(-NES)I AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:52
TKFTL SLDVP TNIMN LC(-NES)FNI AKAKN LRAQA AANAH LMAQI-NH, [ SEQ ID NO:53
TKFTL SLDVP TNIMN C(-NES)LEFNI AKAKN LRAQA AANAH LMAQI-NH, | SEQ ID NO:54

Table 3: Pegylated Cys-variant CRHR2 peptide agonists with N-

Ethylsuccinimide (NES) linker and PEG weighing about 20 kDa
C(-NES-PEG)KFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:55
TC (-NES-PEG) FTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:56
TKC (-NES-PEG) TL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:57
TKFC (-NES-PEG) L SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:58
TKFTC (-NES-PEG) SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:59
TKFTL C(-NES-PEG)LDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:60
TKFTL SC(-NES-PEG)DVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:61
TKFTL SLC(-NES-PEG)VP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:62
TKFTL SLDC(-NES-PEG)P TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:63
TKFTL SLDVC (-NES-PEG) TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:64
TKFTL SLDVP C(-NES-PEG)NIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:65
TKFTL SLDVP TC(-NES-PEG)IMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:66
TKFTL SLDVP TNC(-NES-PEG)MN LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:67
TKFTL SLDVP TNIC(-NES-PEG)N LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:68
TKFTL SLDVP TNIMC (-NES-PEG) LLFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:69
TKFTL SLDVP TNIMN C(-NES-PEG)LFNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:70
TKFTL SLDVP TNIMN LC (-NES-PEG)FNI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:71
TKFTL SLDVP TNIMN LLC (-NES-PEG)NI AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:72
TKFTL SLDVP TNIMN LLFC(-NES-PEG)I AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:73
TKFTL SLDVP TNIMN LLFNC (-NES-PEG) AKAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:74
TKFTL SLDVP TNIMN LLFNI C(-NES-PEG)KAKN LRAQA AANAH LMAQI-NH, SEQ ID NO:75
TKFTL SLDVP TNIMN LLFNI AC (-NES-PEG)AKN LRAQA AANAH LMAQI-NH, SEQ ID NO:76
TKFTL SLDVP TNIMN LLFNI AKC (-NES-PEG)KN LRAQA AANAH LMAQI-NH, SEQ ID NO:77
TKFTL SLDVP TNIMN LLFNI AKAC (-NES-PEG)N LRAQA AANAH LMAQI-NH, SEQ ID NO:78
TKFTL SLDVP TNIMN LLFNI AKAKC (-NES-PEG) LRAQA AANAH LMAQI-NH, SEQ ID NO:79
TKFTL SLDVP TNIMN LLFNI AKAKN C(-NES-PEG)RAQA AANAH LMAQI-NH, SEQ ID NO:80
TKFTL SLDVP TNIMN LLFNI AKAKN LC(-NES-PEG)AQA AANAH LMAQI-NH, SEQ ID NO0O:81
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-NES-PEG)QA AANAH LMAQI-NH, SEQ ID NO:82
TKFTL SLDVP TNIMN LLFNI AKAKN LRAC (-NES-PEG)A AANAH LMAQI-NH, SEQ ID NO:83
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQC (-NES-PEG) AANAH LMAQI-NH, SEQ ID NO:84
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA C(-NES-PEG)ANAH LMAQI-NH, SEQ ID NO:85
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AC(-NES-PEG)NAH LMAQI-NH, SEQ ID NO:86
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LRAQA AC(- NES) NAH LMAQ -NH2 SEQ | D NO 45 TKFTL SLDVP TN NN LLFNI
LRAQA C(- NES) ANAH LMAQ -NH2 SEQ | D NO 46 TKFTL SLDVP TN MN LLFNI

AKAKN
AKAKN

LI 3C(- NESYyQARIAWAIRY40LMAQ - NH2 SEQ | D NO 47 TKFTL SLDVP TRCRINSR0532AKAKN
C( - NES) RAQA AANAH LMAQI - NH2 SEQ | D NO 48 TKFTL SLDVP TN WN LLFNI

AKAK NECS) RAOA A ANA N2 CSEM |
S M%%d ("NE@—P%% AI#L@EQﬁIﬁ% A E%’El ok
AKAC( + T VSh LENTY OR—MANC (-NES-PEG)H LMAQI-NH, SEQ ID NO:88
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAC (-NES-PEG) LMAQI-NH, SEQ ID NO:89
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH C (-NES-PEG)MAQI-NH, SEQ ID NO:90
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LC (-NES-PEG)AQI-NH, SEQ ID NO:91
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMC (-NES-PEG)QI-NH, SEQ ID NO:92
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAC (-NES-PEG) I-NH, SEQ ID NO:93
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQC (-NES-PEG) -NH, SEQ ID NO:94
Table 4: Pegylated Cys-variant CRHR2 peptide agonists with PEGs of
variable molar weight and N-Ethylsuccinimide (NES) or Acetamide (lA) linker
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-NES-PEG MW2000)QA SEQ ID NO:95
AANAH LMAQTI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-NES-PEG MW5000) QA SEQ ID NO:96
AANAH LMAQTI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-NES-PEG MW12000) QA SEQ ID NO:97
AANAH LMAQTI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-NES-PEG MW20000) QA SEQ ID NO:82
AANAH LMAQTI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-NES-PEG-NEM? SEQ ID NO:98
MW20000) QA AANAH LMAQI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-NES-PEG MW30000)QA SEQ ID NO:99
AANAH LMAQTI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-NES-PEG MW40000) QA SEQ ID NO:100
AANAH LMAQTI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-NES-PEG MW80000 & SEQ ID NO:101
BRANCHED) QA AANAH LMAQI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-IA-PEG MW20000)QA SEQ ID NO:102
AANAH LMAQTI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-IA-PEG MW30000)QA SEQ ID NO:103
AANAH LMAQTI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRC (-IA-PEG MW40000)QA SEQ ID NO:104
AANAH LMAQTI-NH,
TKFTL SLDVP TC(-IA-PEG MW20000)IMN LLFNI AKAKN LRAQA SEQ ID NO:105
AANAH LMAQTI-NH,
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAC (-IA-PEG SEQ ID NO:106
MW20000) LMAQI-NH,
) ANES-PEG-NEM: double-ended linear PEG with an N-Ethylmaleimide cap at the non-
linked end of the PEG chain.
Table 5: CRHR2 peptide agonists with shortened amino acid (aa) sequence
compared to peptide of SEQ ID NO:1
TKFTL SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, 40aa SEQ ID NO:1
KFTLS LDVPT NIMNL LFNIA KAKNL RAQAA ANAHL MAQI-NH, 3%aa SEQ ID NO:107
TLSLD VPTNI MNLLF NIAKA KNLRA QAAAN AHLMA QI-NH, 37aa SEQ ID NO:108
LSLDV PTNIM NLLFN IAKAK NLRAQ AAANA HLMAQ I-NH, 36aa SEQ ID NO:109%9
SLDVP TNIMN LLFNI AKAKN LRAQA AANAH LMAQI-NH, 35aa SEQ ID NO:110
LDVPT NIMNL LFNIA KAKNL RAQAA ANAHL MAQI-NH, 3daa SEQ ID NO:111
DVPTN IMNLL FNIAK AKNLR AQAAA NAHIM AQI-NH, 33aa SEQ ID NO:112
FTLSL DVPTN IMNLL FNIAK AKNLR AQAAA NAHIM AQI-NH, h-UCN3 SEQ ID NO:116
10
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| D NO 50 TKFTL SLDVP TN WMN LLFNC(- NES) AKAKN LRAQA AANAH LMAQ -NH2 SEQ ID
NO 51 TKFTL SLDVP TNl WN LLFC(- NES)| AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D
NO 52 TKRYO 28L03B9TNI NN LC( - NES) FNI  AKAKN LRAQA AANAH LRBQIUSRMINGED | D
NO 53 TKFTL SLDVP TN WN C(- NES) LFNI AKAKN LRAQA AANAH LMAQ -NH2 SEQ I D

N o a0t iy BR e A A B R R 1
SLDVP TN Mdrddibdinef At aeRfdre oANAbS taNMREdy Dl iS6et.DFor example, the
present compound may optionally have one or more asymmetric centers at a
carbon atom containing any one substituent. Therefore, the compound may
5 exist in the form of enantiomer or diastereomer, or a mixture thereof. When
the present compound contains a double bond, the present compound may
exist in the form of geometric isomerism (cis-compound, trans-compound),
and when the present compound contains an unsaturated bond such as
carbonyl, then the present compound may exist in the form of a tautomer, and
10 the present compound also includes these isomers or a mixture thereof. The
starting compound in the form of a racemic mixture, enantiomer or
diastereomer may be used in the processes for preparing the present
compound. When the present compound is obtained in the form of a
diastereomer or enantiomer, they can be separated by a conventional method
15  such as chromatography or fractional crystallization. In addition, the present
compound includes an intramolecular salt, hydrate, solvate or polymorphism

thereof.

Furthermore, suitable drug compounds are those that exert a local
20 physiological effect, or a systemic effect, either after penetrating the mucosa
or — in the case of oral administration — after transport to the gastrointestinal
tract with saliva. The dosage forms prepared from the formulations according
to the present invention are particularly suitable for drug compounds that exert
their activity during an extended period of time, in particular drugs that have a

25 half-life of at least several hours.
Synthesis Routes & Purification

An "isolated” peptide is a peptide substantially free of or separated
30 from cellular material or other contaminating proteins from the cell or tissue
source from which the peptide is produced and isolated, or substantially free
of chemical precursors or other chemicals when the peptide is chemically
synthesized. For example, protein that is substantially free of cellular material
can include preparations of protein having less than about 30%, or preferably
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TC(- NES- PEG FTL SLDVP TNl MN LLFNI
TKC(- NES- PEG TL SLDVP TNI MN LLENI
TKREO-2NERSPBE) L SLDVP TNI MN LLENI
TKFTC( - NES- PEG) SLDVP TNI MN LLENI

TKF
TKF

In preferred embodiments, the isolated peptide is substantially pure.
Thus, when the peptide is recombinantly produced, it is substantially free of
culture medium, e.g., culture medium representing less than about 20%, or
more preferably 10%, or even more preferably 5 %, or yet more preferably
1%, of the volume of the protein preparation. When the protein is produced
by chemical synthesis, it is substantially free of chemical precursors or other
chemicals, i.e., it is separated from chemical precursors or other chemicals
that are involved in the synthesis of the protein. Accordingly such
preparations of the peptide have less than about 30%, or preferably 20%, or
more preferably 10%, or even more preferably 5%, or yet more preferably 1%
(by dry weight), of chemical precursors or compounds other than the peptide
of interest.

Recombinant Production

Peptide expression in cellular environments may be achieved by the
utilization of isolated polynucleotides. An "isolated" polynucleotide is one that
is substantially separated from or free of nucleic acid molecules with differing
nucleic acid sequences. Embodiments of isolated polynucleotide molecules
include cDNA, genomic DNA, RNA, and anti-sense RNA. Preferred
polynucleotides are obtained from biological samples derived from a human,

such as from tissue specimens.

Vectors may be used to deliver and propagate polynucleotides
encoding the peptide of SEQ ID NO:1. Introduction of such vectors into host
cells may yield production of the encoded mRNA or protein of the mimetic
stresscopin. Alternatively, expression vectors may be combined with purified
elements including but not limited to transcription factors, RNA polymerase,
ribosomes, and amino acids to produce efficient transcription/translation
reactions in cell free conditions. Mimetic stresscopin peptides expressed from

18
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TKFTL SLDC(- NES- PEG P TNI MN LLFNI
TKFTL SLDVC(- NES- PEG) TNI MN LLENI

TKFTL SLDVP 2€(0/08880 PEG) NI MN LLFNI
TKFTL SLDVP TC(- NES- PEG) | MN LLENI

TKFTL SLDYRa/ENFdARuiMNRST PEG) LLFNI AKAKN LRAQA AANAH LMAQ - NH2
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The term vector refers to a nucleic acid molecule capable of
transporting another nucleic acid to which it has been linked. An exemplary
type of vector is a plasmid, which refers to a circular double-stranded DNA
loop into which additional DNA segments can be inserted. Another example
of a vector is a viral vector wherein additional DNA segments can be inserted.
Certain vectors are capable of autonomous replication in a host cell into which
they are introduced (e.g., bacterial vectors having a bacterial origin of
replication and episomal mammalian vectors). Other vectors (e.g., non-
episomal mammalian vectors) are integrated into the genome of a host cell
upon introduction into the host cell, and thereby are replicated along with the
host genome. Moreover, certain vectors-expression vectors--are capable of
directing the expression of genes to which they are operably linked. Vectors
of utility in recombinant DNA techniques may be in the form of plasmids.
Alternatively, other forms of vectors, such as viral vectors (e.g. replication
defective retroviruses, adenoviruses and adeno-associated viruses), which
serve equivalent functions, may be selected by the artisan as suitable for the
intended use.

A host cell refers to a cell that contains a DNA molecule either on a
vector or integrated into a cell chromosome. A host cell can be either a native
host cell that contains the DNA molecule endogenously or a recombinant host
cell. One example of a host cell is a recombinant host cell, which is a cell that
has been transformed or transfected by an exogenous DNA sequence. A cell
has been transformed by exogenous DNA when such exogenous DNA has
been introduced inside the cell membrane. Exogenous DNA may or may not
be integrated (covalently linked) into chromosomal DNA making up the
genome of the cell. In prokaryotes and yeasts, for example, the exogenous
DNA may be maintained on an episomal element, such as a plasmid. With
respect to eukaryotic cells, a stably transformed or transfected cell is one in
which the exogenous DNA has become integrated into the chromosome so
that it is inherited by daughter cells through chromosome replication. This

19

AKAKN LRAQA AANAH LHAQ - NH2 SEQ I D NO 63

AKAKN LRAQA AANAH LMAQ - NH: SEQ | D NO 64
AKAKN LRAQA AANAH LMAGCTINIS2008E@32r® NO. 65
AKAKN LRAQA AANAH LMAQ - NH. SEQ I D NO 66

TKFTL SLDYP TNC(- NES- PEG) M\ LLFNI AANAH L MAQL - NH2 . SEQ | D NO. 67
TKFTL SLDK® FBRHEINEac ’Naﬁbﬂ\i?"@&ﬁ%rlﬁ%ﬁ% %&%ﬁ“‘ﬂ” gﬁﬁ?t'%g | D NO. 68



SEQ I D NO 69 TKFTL SLDVP TN MN C(- NES- PEG) LFNI AKAKN LRAQA AANAH LHAQ - NH2
SEQ ID NO 70 TKFTL SLDVP TNI MN LC(- NES- PEG ENI AKAKN LRAQA AANAH LMAQ - NH;
SEQ | D NOWO2Q0TKEIW90SLDVP TNI MN LLC( - NES- PEG NI  AKAKN L RERQE/UA2066312MAQ - NH2
SEQ I D NO 72 TKFTL SLDVP TNI MN LLFC( - NES- PEG) | AKAKN LRAQA AANAH LMAQ - NH;
SEQ I D NG KETL_ SLDVP . T LLF S-P L RA NA LMAQ - NH2
SEQ I D Nétf’i"%kﬁ]‘i @EWW‘F%W%E@E’N\ E’P Eﬁ&%ﬁ% Af © IRRNAL | HAQ - NH;
SEQ I D NQinés dKEidhes comprised of a population of daughter cells containing the

exogenous DNA. A clone refers to a population of cells derived from a single
cell or common ancestor by mitosis. A cell line refers to a clone of a primary
5 cell that is capable of stable growth in vitro for many generations.

Recombinant host cells may be prokaryotic or eukaryotic, including bacteria
such as E. coli, fungal cells such as yeast, mammalian cells such as cell lines
of human, bovine, porcine, monkey and rodent origin, and insect cells such as
Drosophila and silkworm derived cell lines. A recombinant host cell refers not

10  only to the particular subject cell, but also to the progeny or potential progeny
of such a cell. Particularly because certain modifications can occur in
succeeding generations due to either mutation or environmental influences,
such progeny may not be identical to the parent cell, but are still intended to
be included within the scope of the term.

15

lllustrative vectors of the present invention also include specifically

designed expression systems that allow the shuttling of DNA between hosts,
such as bacteria-yeast or bacteria-animal cells or bacteria-fungal cells or
bacteria-invertebrate cells. Numerous cloning vectors are known to those

20 skilled in the art and the selection of an appropriate cloning vector is within the
purview of the artisan. For other suitable expression systems for both
prokaryotic and eukaryotic cells see, e.g., chapters 16 and 17 of Maniatis et
al., (1990), “Molecular Cloning: A Laboratory Manual,” vol. 2:16.3-16.81.

25 In order to obtain high level expression of a cloned gene or nucleic
acid, such as a cDNA encoding a mimetic stresscopin peptide, a nucleotide
sequence corresponding to the mimetic stresscopin peptide sequence is
preferably subcloned into an expression vector that contains a strong
promoter to direct transcription, a transcription/translation terminator, and if for

30 a nucleic acid encoding a protein, a ribosome binding site for translational
initiation. Suitable bacterial promoters are known in the art and are described,
e.g., by Sambrook et al., (1989), MOLECULAR CLONING: A LABORATORY MANUAL,
Second Edition, Cold Spring Harbor Laboratory, Cold Spring Harbor, New
York and Macrides, 1996, Microbiol. Rev. 60(3):512-38. Bacterial expression

20



SLDVP
SLDVP
SLDVP
SLDVP
SLDVP
SLDVP
SLDVP

TNIMN LLFNI  AC( - NES- PEG) AKN LRAQA AANAH LMAQ -NH2 SEQ I D NO 76 TKFTL
TNIMN LLFNI AKC( - NES- PEG KN LRAQA AANAH LHAQ -NH2 SEQ I D NO 77 TKFTL
TNIWR 2R 10AINBIIAKAC( - NES- PEG) N LRAQA AANAH LMAQ - NH;, PEEQSR®IMNG278 TKFTL
TNIMN LLFNI  AKAKC( - NES- PEG) LRAQA AANAH LMAQ - NH2 SEQ I D NG 79 TKFTL

TNEMNCLLENL AKAKN G - NES- PE RA% AANAH | IVA a.%la; %E% { D NO 80 TKFTL
TN RIPLETENPT RKARRSING INREUMSEE) SAL SWW?W% JIRFIDS NS No 81 TKFTL
TNI MPédelMyveAtioHdrd Atk WS Q) Q. AANBH A p. NiRd Safhonella

(Palva et al., 1983, Gene, 22:229-235; Mosbach et al., 1983, Nature, 302:543-

545). Kits for such expression systems are commercially available.

5 Eukaryotic expression systems for mammalian cells, yeast, and insect cells

are known in the art and are also commercially available. In exemplary
embodiments, the eukaryotic expression vector is a baculovirus vector,

adenoviral vector, an adeno-associated vector, or a retroviral vector.

10 A promoter refers to a regulatory sequence of DNA that is involved in

the binding of RNA polymerase to initiate transcription of a gene. Promoters
are often upstream (i.e., 5’) to the transcription initiation site of the gene. A
gene refers to a segment of DNA involved in producing a peptide, peptide, or
protein, including the coding region, non-coding regions preceding (5’'UTR)

15 and following (3'UTR) coding region, as well as intervening non-coding

sequences (introns) between individual coding segments (exons). Coding
refers to the specification of particular amino acids or termination signals in
three-base triplets (codons) of DNA or mRNA.

20 The promoter used to direct expression of the polynucleotide may be

routinely selected to suit the particular application. The promoter is optionally
positioned about the same distance from the heterologous transcription start
site as it is from the transcription start site in its natural setting. As will be

apparent to the artisan, however, some variation in this distance can be

25 accommodated without loss of promoter function.

In addition to the promoter, the expression vector may contain a
transcription unit or expression cassette that contains all the additional

elements required for the expression of the mimetic stresscopin -encoding

30 polynucleotide in host cells. An exemplary expression cassette contains a

promoter operably linked to the polynucleotide sequence encoding a mimetic
stresscopin peptide, and signals required for efficient polyadenylation of the
transcript, ribosome binding sites, and translation termination. The
polynucleotide sequence encoding a canine mimetic stresscopin peptide may
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2 TKFTL SLDVP TNI MN LLFNI AKAKN LRAC(- NES- PEG) A AANAH LMAQ - NH2 SEQ
3 TKFTL SLDVP TNI MN LLFNI AKAKN LRAQC(- NES- PEG AANAH LHAQ - NH2 SEQ
4 WRRTL0/SBPYP TNl MN LLFNI  AKAKN LRAQA C( - NES- PEGPANAI20006I270NH;  SEQ
5 TKFTL SLDVP TNI MN LLFNI AKAKN LRACA AC( NES- PEG NAH LMAQ - NH2 SEQ

:86 010/ 053990PCT/ .US2 063276 TKF SLDVP TNI MN LLENI AKAKN
DA AP (SIS KO RR SRS RIS aqueR e 1R PRSI A A RPRTEL AN AKAKN
CA AANGH cAlSet Bt ByMASl N TP BRI ST aPoBWRdes include

the signal peptides from tissue plasminogen activator, insulin, and neuron

00 00 00 OO
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growth factor, and juvenile hormone esterase of Heliothis virescens.

5 Additional elements of the cassette may include enhancers and, if genomic
DNA is used as the structural gene, introns with functional splice donor and
acceptor sites.

In addition to a promoter sequence, the expression cassette may also
10 contain a transcription termination region downstream of the structural gene to
provide for efficient termination. The termination region may be obtained from
the same gene as the promoter sequence, the human stresscopin gene, or
may be obtained from different genes.

15 In exemplary embodiments, any of the vectors suitable for expression
in eukaryotic or prokaryotic cells known in the art may be used. Exemplary
bacterial expression vectors include plasmids such as pBR322-based
plasmids, pSKF, pET23D, and fusion expression systems such as GST and
LacZ. Examples of mammalian expression vectors include, e.g.,

20 pCDMB8 (Seed, 1987, Nature, 329:840) and pMT2PC (Kaufman et al., 1987,
EMBO J., 6:187-195). Commercially available mammalian expression vectors
which can be suitable for recombinant expression of peptides of the invention
include, for example, pMAMneo (Clontech, Mountain View, CA), pcDNA4
(Invitrogen, Carlsbad, CA), pCiNeo (Promega, Madison, WI), pMC1neo

25 (Stratagene, La Jolla, CA), pXT1 (Stratagene, La Jolla, CA), pSG5
(Stratagene, La Jolla, CA), EBO-pSV2-neo (ATCC 37593), pBPV-1(8-2)
(ATCC 37110), pdBPV-MMTneo(342-12) (ATCC 37224), pRSVgpt (ATCC
37199), pRSVneo (ATCC 37198), pSV2-dhfr (ATCC 37146), pUCTag (ATCC
37460), and 1ZD35 (ATCC 37565).

30

Epitope tags may also be added to recombinant proteins to provide
convenient methods of isolation, e.g., c- myc, hemoglutinin (HA)-tag, 6-His
tag, maltose binding protein, VSV-G tag, or anti-FLAG tag, and others
available in the art.
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TNIMN LLFNI  AKAKN ', RADA AANAC( - NES- PEG) LHAQ -NH2 SEQ | D NO 89 TKFTL SLDVP
TNININ LLFENI  AKAKN LRAQA AANAH C(- NES- PEG) MAQ -14112 SEQ I D NO 90 TKFTL
SLDVP TNIWMNI 2010/ISBIIAKAKN LRAQA AANAH LC( - NES- PEG) AQ - NH2 PEEQ@SRMIMGI29d TKFTL
SLDVP TNI NI N LLFNI AKAKN LRAQA AANAH LNC(-NES-PEG Q -NH2 SEQ I D NG 92 TKFTL
SLDVP TNl MN LLFNI  AKAKN
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Expression vectors containing regulatory elements from eukaryotic
viruses may be used in eukaryotic expression vectors, e.g., SV40 vectors,
papilloma virus vectors, and vectors derived from Epstein-Barr virus. Other
exemplary eukaryotic vectors include pMSG, pAV009/A+, pMTO10/A+,
pMAMneo 5, baculovirus pDSVE, and any other vector allowing expression of
proteins under the direction of the CMV promoter, SV40 early promoter, SV40
later promoter, metallothionein promoter, murine mammary tumor virus
promoter, Rous sarcoma virus promoter, polyhedrin promoter, or other

promoters shown effective for expression in eukaryotic cells.

Some expression systems have markers that provide gene
amplification, such as neomycin, thymidine kinase, hygromycin B
phosphotransferase, and dihydrofolate reductase. Alternatively, high yield
expression systems not involving gene amplification are also suitable, such as
using a baculovirus vector in insect cells, with a sequence encoding a mimetic
stresscopin peptide under the direction of the polyhedrin promoter or other

strong baculovirus promoters.

Elements that can be included in expression vectors also include a
replicon that functions in E. coli, a gene encoding antibiotic resistance to
permit selection of bacteria that harbor recombinant plasmids, and unique
restriction sites in nonessential regions of the plasmid to allow controlled
insertion of eukaryotic sequences. The particular antibiotic resistance gene
may be selected from the many resistance genes known in the art. The
prokaryotic sequences may be chosen such that they do not interfere with the
replication of the DNA in eukaryotic cells, if necessary or desired.

Known transfection methods may be used to produce bacterial,
mammalian, yeast or insect cell lines that express large quantities of a SCP
mimetic, which are then purified using standard techniques, such as selective
precipitation with such substances as ammonium sulfate, column

chromatography, and immunopurification methods.
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LRAQA AANAH LMAC(-NES- PEGQ | -NH2 SEQ I D NO 93 TKFTL SLDVP TNI MN LLFNI  AKAKN
LRAQA AANAH LMAQC(- NES-PEG -NH2 SEQ I D NO 94 Tabl e 4: Pegyl at ed

Cys-vari am0D 2CRHR299pept | de agoni sts with PEGs of vari abl @CwalSae0iei27et and
N-Eth | succinimde (NES) or Acetam de I A |inker TKFTL SLDVP TNl VN AANAH

LMAQ! - NF2 LLFNL. AKAKN L PE D NO 95 T LDVP

N % N AANAH LIEHSTREBA I9[‘ M"Lﬁ; H?‘—_‘%@éé Ger) BAPE @m?ﬁQ‘No 96
TKETL. SLOBGRRARS & oL QB (de N@Hﬂ&dﬁ%ﬂﬂ@ﬂ%@@ M8:2090) QA SEQ
ID NO 97 TKETL SLDVP TN NI K AANAL LMAGH-NH2 LLENI AKAKN LR - NES- PEG

MA20000) QBS sEQlar e ONGis& (K iss, Meﬂmodwu KKZMare0m00 j OA SAZNGGL)- LLFNI AKAKN
LMAQ - NR2 LRC(- NES- PEG NEMa SEQ | D NO 98 TKFTL SLDVP TNI NI N AANAH LMAQ - NH2

5 Any of the known procedures suitable for introducing foreign nucleotide
sequences into host cells may be used to introduce the expression vector.
These include the use of reagents such as Superfect (Qiagen), liposomes,
calcium phosphate transfection, polybrene, protoplast fusion, electroporation,
microinjection, plasmid vectors, viral vectors, biolistic particle acceleration (the

10  Gene Gun), or any other known methods for introducing cloned genomic
DNA, cDNA, synthetic DNA or other foreign genetic material into a host cell
(see, e. g., Sambrook et al., supra). The particular genetic engineering
procedure selected should be capable of successfully introducing at least one
gene into the host cell capable of expressing a mimetic stresscopin RNA,

15 mRNA, cDNA, or gene.

As would be apparent to artisans, for stable transfection of mammalian
cells, depending upon the expression vector and transfection technique used,
only a small fraction of cells may integrate the foreign DNA into their genome.

20 In order to identify and select these integrants, a gene that encodes a
selectable marker (e.g., for resistance to antibiotics) may be introduced into
the host cells along with the gene of interest. Exemplary selectable markers
include those which confer resistance to drugs, such as G-418, puromycin,
geneticin, hygromycin and methotrexate. Cells stably transfected with the

25 introduced nucleic acid can be selected for and identified by drug selection
(e.g., cells that have incorporated the selectable marker gene will survive,
while the other cells die).

A heterologous regulatory element may be inserted into a stable cell
30 line or cloned microorganism, such that it is operatively linked with and
activates expression of endogenous genes, using techniques such as
targeted homologous recombination, e.g., as described in U.S. Patent No.
5,272,071 and International Publication No. WO 91/06667. After the
expression vector is introduced into the cells, the transfected cells are
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LLFENI AKAKN LRC(- NES- PEG MABO0O00) QA SEQ I D NGO 99 TKFTL SLDVP TNI NI N AANAH
LMAQ - NH2 LLFNI AKAKN LRC(- NES- PEG MMO0000) QA SEQ | D NO 100 TKFTL SLDVP

TNI M\ BRAMGRED)I9IAANAH LLFNI AKAKN LMAQ - NH2 LRC( - NES- PEGUSI®000227& SEQ | D
NO 101 TKFTL SLDVP TNI MN AANAH LMAQ - NH2 LLFNI AKAKN LRC(-1A- PEG MA20000) QA

SEO ID NO 1 KFT VP TNl MN NAH NH2 LLFNI AKAK AC( -1 A- PEG
MWB0000) QRPN T %@) PREGN OO Y NGRS SRS SO OL TN AKARN

LAC( - I A- PR{miMé a0e83 F fide NehidR4s retolbreal R thelcultrePEmngW20000) I N
LLFNI  AKAKN LRAQA AA -NH2 'SEQ 1 D NO 105 TKFTL SLDVP TNININ

MA20000) Lmam@mnmes Niedrpetpw AM@iopds af pEBIrSIIPIokaNOLICEs
non- 11 nikeukaNatG T aRE i 8 it 0" SRR e T e i th
shor t ejedFagshneyatd9s, (@) TUREDISANMIAC ORRES, E3td tedl. pept | de of SEQ I D NO 1 TKFTL
SLDVP TNI MN LLFNI AKAKN LRAQA AANAH LMAQ - NH2 40aa
As an alternative to using cellular systems for peptide production, cell-
free systems have shown the capability for gene expression and synthesis in
prokaryotic (Zubay G., Annu Rev Genet., 1973, 7:267-287) and eukaryotic
10 systems (Pelham et al., Eur J Biochem., 1976, 67:247-256; Anderson et al.,
Meth Enzymol., 1983, 101:635-644). These systems can utilize either mMRNA
or DNA nucleotides for peptide synthesis reactions. A preferred technique for
cell-free peptide production uses reticulocyte lysate, RNA polymerase,
nucleotides, salts, and ribonuclease inhibitor in one quick coupled
15  transcription/translation reaction (TNT®, Promega, Madison, WI, U.S.A.).

Synthetic Production

Peptides as embodied in the invention may be prepared using the

20 solid-phase synthetic technique initially described by Merrifield, in J. Am.
Chem. Soc., 15:2149-2154 (1963). Other peptide synthesis techniques may
be found, for example, in M. Bodanszky et al., (1976) Peptide Synthesis, John
Wiley & Sons, 2d Ed.; Kent and Clark-Lewis in Synthetic Peptides in Biology
and Medicine, p. 295-358, eds. Alitalo, K., et al. Science Publishers,

25 (Amsterdam, 1985); as well as other reference works known to those skilled in
the art. A summary of peptide synthesis techniques may be found in J. Stuart
and J. D. Young, Solid Phase Peptide Synthelia, Pierce Chemical Company,
Rockford, lIl. (1984 ), which is incorporated herein by reference. The synthesis
of peptides by solution methods may also be used, as described in The

30 Proteins, Vol. ll, 3d Ed., p. 105-237, Neurath, H. et al., Eds., Academic Press,
New York, N.Y. (1976). Appropriate protective groups for use in such
syntheses will be found in the above texts, as well as in J. F. W. McOmie,
Protective Groups in Organic Chemistry, Plenum Press, New York, N.Y.
(1973), which is incorporated herein by reference. In general, these synthetic
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SEQ I D NO'1 KFTLS LDVPT NI ML LFNI A KAKNL RAQAA ANAHL MAQ -NH2 39aa SEQ I D
NG 107 TLSLD VPTNI FI NLLF NI AKA KNLRA QAAAN AHLMA Q -NH2 37aa SEQ I D NO 108
LSLDV PTNVO2BLOIBBID AKAK NLRAQ AAANA HLMAQ | - NH2 36aa SERCTUSROIDER76LDVP
TNI NN LLFNI AKAKN LRAQA AANAH LMAQ - NH2 35aa SEQ | D NO 110 LDVPT NI NNL

LEN A KAKNG, RAQA AN o VAL NE 245 e R T e N A AKNLR
or suitable protected amino acid residues to a growing peptide chain.
Normally, either the amino or carboxyl group of the first amino acid residue is
protected by a suitable, selectively removable protecting group. A different,
5 selectively removable protecting group is utilized for amino acids containing a

reactive side group, such as lysine.

Block synthesis techniques may also be applied to both the solid phase
and solution methods of peptide synthesis. Rather than sequential addition of
10 single amino acid residues, preformed blocks comprising two or more amino
acid residues in sequence are used as either starting subunits or

subsequently added units rather than single amino acid residues.

Using a solid phase synthesis as an example, the protected or

15  derivatized amino acid is attached to an inert solid support through its
unprotected carboxyl or amino group. The protecting group of the amino or
carboxyl group is then selectively removed and the next amino acid in the
sequence having the complementary (amino or carboxyl) group suitably
protected is admixed and reacted with the residue already attached to the

20 solid support. The protecting group of the amino or carboxyl group is then
removed from this newly added amino acid residue, and the next amino acid
(suitably protected) is then added, and so forth. After all the desired amino
acids have been linked in the proper sequence, any remaining terminal and
side group protecting groups (and solid support) are removed sequentially or

25 concurrently, to provide the final peptide. The peptides of the invention are
preferably devoid of benzylated or methylbenzylated amino acids. Such
protecting group moieties may be used in the course of synthesis, but they
are removed before the peptides are used. Additional reactions may be
necessary, as described elsewhere, to form intramolecular linkages to restrain

30 conformation.

Solid support synthesis may be achieved with automated protein
synthesizers (Protemist®, CellFree Sciences, Matsuyama Ehime 790-8577,
Japan; Symphony SMPS-110, Rainin, Woburn, MA, U.S.A.; ABI 433A peptide
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AQAAA NAHLM AQ - NH2 33aa SEQ I D NO 112 FTLSL DVPTN | MNLL FNI AK AKNLR AQAAA
NAHLM AQ - NH2 h-UON3 SEQ I D NO 116 10 Drug conpounds of the
present iwW0Oentwwseal so i ncl ude a m xture of stereoi sonePET/USR00ACI27OUr € Or
substantially pure isoner. For exanple, the present conpound nmay optionally

have one or re asymmetrj.c center t a.carho t0 ont ai ni ng any one
substit ueﬁYr.‘tﬂgﬁ'é?'é '?F‘t#igsﬁg?mﬁuﬁﬂsatﬁﬁ@'tg’ égl gjtglphint ﬁH&f H}%hH?eSenant i omer
or di ast engp&®ie cAbablit)ites baFBrh heteahted¥ioreih ReadtiorSanat SRWRIIN contains a
doubl e bond, the present conpound nay exist in the formof geonetric

i somer i sng(eater i) @nd optimirstiavepibersynthesil when the present conpound
contai ns an unsaturated bond such as carbonyl, then the present conpound
may exist in the formof a tautomer, and 10 the present conpound al so

i ncl udes Phgfeaticoners or a mxture thereof. The starting conpound in the
formof a racem c m xture, enantionmer or diastereoner nmay be used in the
processes for preparing the present conpound. Wen the present conpound is
obtained in the formof a diastereonmer or enantioner, they can be separated

by a conventi oAalumeehalidrosedurel raay baconeoyen tpisplate of pedtyi tbaal
crystallization In.addition.  the present conpound includes

1 r sl eLuPafv RPPid b meS el BRIRERRRY bRV BRI Fur t her more,
sui tabl e gyt sapridesbdsedion thephysidal p@pertiesdi.bokpdrogRebigiy.ol ogi cal _
effect, or a systemc effect, either after penetrating the nucosa or - in
the cHie Oitemaivelydaraipiasihavingnestablishad mpkaesEsadhesionHrogadiesdnay est i nal
tract wit | 1 ya. - r fro f.ar j

accordi ngB?Eg\(é{é%{l)yr @sggﬁﬁ 8?%&#%9?3%@)%\5@% naérﬂé,rggﬂ%t% e{ | baﬁgfm rug
conpounds fudaatpree tthe eimetacdtiesstypid weptide anae bt setbetivelgradzorisdd o me, in

parti cul ar dr_u_gs_that have a 25half-life of at |east several hours.
Synt hesi s 2id{ifieatiQn el 2r¢ (hen eed frep We<@IupB i Adibsariafy prle
substanti i or ot her

cont am naﬁr}r% E}ﬁ%ﬁeﬁs&?ﬁﬁ t he %&@%ﬁ@@%%%{m% ??ﬂ(l)m whi ch t he
peptite i Altprradive edland pusitcatoedstrategieslmsayempidy gntibcekesfaisdtem cal

For - exanpr@anst N e i s3ceBoRenical TS ABIOOFISS NP5 CORDRITE can

i ncl ude pfeEALAN PBEIRE ORI deJlaLs Paritied §id ﬂh@@e%%ﬂno%%ityor preferably
20% or nore preferably 10% or even nore preferably 5% or "yet nore

pr ef er abl 90|ll%r(8py dry weight), of contam nating proteins. I n
preferred enbodi nents, the isolated peptide is substantially pure. Thus,
when the peptide is reconbinantly produced, it is substantially free of 5
cul tup@ nmedi uMRegombindHIprotetsTRel b SepRiFrgRaTtdmhé ABSt rdasioddbyt 20% or
nore preferably 10% or even nore preferably 5 % or_yet nore preferably
1% of t heuialleserarationdeghriavenspeiepasalt figetionglan. e pesiad mayPer oduced
by chem cgLeYebaeSke uhliah RS BT HABIG (bF BRotBhs e REG HorR g HEROr S OF
other chemcals, i.e.; it IS separa I‘OIT(I chenmrcal” precursors or other
cheni cal sci@ureahediag fronvitlewedombidme psotetrhesinterest. Miheexanaslahynsalecor di ngl y

such preparations of the peptide have | ess than_about 30%  or preferably
20% or nBMENRIEMSUIRS "1*8@5 PERCIBRIRS IERtE NSy R elewive\erdusingyBe nor e

ref bl 0 el 0k } Ml S ot her
Phan The. Srbiint gy wpict helDloteip dhpfe ThitbnBiien hRoimIte ofARB HagES
expr essi oof theircsllhilityy. Tdrevinoos hpditophohic dpradeiniievbd rwgret likelwit id fozat i on of

i sol at ed Eol ngail efk{ des. An 'isal @t ed” pol Ynfcl eofide i s, one tlaflt IS
subst ant i f‘?%' P AF T apiminBim SHEte oNGRRITANRNS M) SXEIMRRTY d0lgfion,

di ff eri ngpplisEd|isclages a88iadREGa e FERABMEBMLSuIREe (58 pPétRh KALNEWSHeot i de
nol ecul es i ncl ude cDNA, genom c DNA, RNA, and anti-sense RNA. Preferred

25pol ynucthedtheleesudiast ammonien sulfate borcanjiatian is Kepresn 3e30edof rom a

or opath: DT P ble3E e BB Eb R retéi, TR ntBis B Rit8dsE oact i on
of such vaaliessthentrotdiosf intéresels isydrephobie) shdaamieiiuensfaté keaddwpded MRNA
or protein of the mmetic stresscopin. Alternatively, expression vectors

may be coffbineeanareaiaptia a cerceMErHan nawiaRresipiBie theoerotsiniof ed t o
{ransor ! Pligfbsl b Roit RUUTELARS rehl HARARPS0a K eREEACAF T IS tO

produce efficient tran ion/transliation reactions I h ce free
conditions. Mnetic stresscopin peptides expressed from
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the resulting reactions may be isolated for further purification,
nodi fi cation, and/or fornulation. The termvector refers to a nucleic acid
nol ecul e wapalwes3wh 5transporti ng anot her nucleic acid POTMS2@N/0pI27has been
i nked. An exenplary type of vector is a plasmd, which refers to a

circul ar doubl e:stranded, DNA |.oop into which addi.tional A seqgments can be
hser t od. AHBYERL edings tetestaidy s 8 i it RS Rl 8 adar ¢ onal
DNA s egmegjiserCidibWienietssdd ©@t réiz ohalolubifg (P botalnd, sasmbb @oRf etAdhgnomous
replication in a host cell into which 10they are introduced (e.g.,

bact er i al PresiRitationhEnaye useshist Bactignage complexs protgin invistures and epi sonal
manmmal i an vectors). O her vectors (e.g., nonepisomal mammalian vectors) are
integrated into the genonme of a host cell upon introduction into the host

cell, and there re repljcated al.on i th the host. genope. reover,

cor t ai%h veot or o TEABrEELTBRIGaRon ICARE PLtifiabed 18 Tiads.dbeivReener
expr essi ofefht @ AESinvenWiE pERidEEMN G e OR /PkYIate KR pMRBIarst of utility
i n reconbi nant DNA techniques may be in the formof plasmds.

Al t er nat i gedater anchiesseonsize usingveltrabitratios tietough neemaranascofatierest g.
replicatign defective retroviruses, adenoviruses a adeng-assqgci at ed

U Puses) | BRI Sre Sor FEalblf Ao S B ERi HetiiERed AL RSN %ae o ti san

as suit abppté@rmixigedduntLheRddus®ugh a menfbranstwige bofebgeshatthas cel |t hat
contains a DNA nolecule either on a vector or integrated into a cell

chr ontfsong lowenagwlecian weight get-aff thaerthg melervier meight@ithe pradeinddint ai ns t he
DNA nol ec e iLnant. - e of a
nost cel | M€re SRR Rad sl o i PRt iig s et Bffe SR AT

t ransf or matenatsraheamigf eciheldcliyr emt-efk gaenotihabthe sesloemaewelynt @ff thdhas been
transforned by exogenous DNA when such exogenous K DNA has been introduced

i nsi de t hBreigin of {Rferesinkhe Eeryatipast piAkeinayll eassyroHah e memkignst ed
(coval ent i idhtog Ve i 30 genone of the
cell. In W%L&@%@?ﬁ% an hyg/ggtgétfg?ﬁgﬁh exarrpeﬁrlgnq'%ﬁgpa xog'enous DNA may be

mai nt ai ned on an epi sonal el enent, such as a plasmd. Wth respect to
eukar%tic cells, a stably transfornmed or transfected cell is one in which
t he exogenous DNA has becone integrated into the chronosone so that it is
i nheri t edChemicaldhodificatelniss t hr ough chronpsone replication. This stability
is denonstrated by the ability of the eukaryotic cell to establish cell

| ines or clones conprised of a popul ati on of daughter cells containing the
exogenous DNA. _A clone refers to a popul ation of cells derived froma

. : : pul .
single cell or TE8AMNtNBREHLIHE Mgy he syBiesteditodirgcted gRemiG@drs to a cl one of
a primry thatq | R L L4 r many
gener ati ons. g(tzlgh i%dzfﬁ]tgﬁost I@éﬁ Sé‘?@bg‘%& é’tﬁ(&%&%ﬁl?’%&l chrBEeukaryoti c,
i ncl uzb ngatiaciireenta nraleidifeeatién, anllation, alyidtiove eberificatiorgangeast, nanmal i an

| h cell i f , . bovi ne, i key d dent
ce L, VS RoREShn b B B AT SRt L 0 SRR e
[ nes. A BRAASY BRBFediABing BhsiérRie6ta Dt} QA RhEntical hSuifigiidroul ar subj ect

cell, but also to P e progeny or potential “progeny of such a cell.
Parti cul atdopnispesiang worat@snsed tirféxemplensScRat.dda'sr5,684 Jd8ceedi ng

generatio i tdaQN enylr, I idfd yegeces, such

pr ogeny né?@g@%%%%wt@g%?é@hg%&%%q @W%QUP%F?{S?P& intended to
be i nzd udedosyoRhDs26 hadIe®RatOApbheV® 2006/188586. Prefétdois tohahiive vect ors of
the present invention also include specifically designed expression systens
t hat al | ofadificadinns ere rgrfofmemantgsel rPeriiges €. G ueHnereapadeastion yeast ~ or
bacteri a- gﬂﬁ @"ciecﬁel | s or bacteria-fungal cells or bacteria-invertebrate
cells. Numerous <Cloning vectors are known to those 20skilled in the art and
the selection of an appropriate cloning vector is within the purview of the
artisan. For o; her suitable expression systens for both F$)J[rokar ofic and

eukaryotic cel I'sC&&IN eNRPdimeRis,9idng iNeriiod, e B eRiyf BERUIGEOHRINS (1990)
" Mol | a Mol BOka é%ﬁ lnadi P k. 5In order to
obt a?grpjhi éﬂ%@%f&&ﬁ?@@%.ﬂ%ﬁf@ Ilggeﬁogﬁﬁéloﬁpﬁggﬁgﬁg rﬁ%}/g% such as a
cDNA encogerigrnaearonesolatesit puediedqeptidpeyt asle the casel dfctalidgphasquence
correspondi to the mnetic stresscopin peptide sequence |s preferably
subcl onedSYHIES N FERSTMSLEETIS TRy EarRis PrRCLEE r SHGN pr oot or ¢
direct transcription, a transcription/translation termnator, and if for
30a nucleic acid encoding a protein, a ribosone binding site for
translational initiation. Suitable bacteld al pronpoters are known in the art
and are described, e.g., by Sanbrook et al., (1989), MOLECULAR CLONING A
LABORATORY MANUAL, Second Edition, Cold Spring Harbor Laboratory, Cold
Spring Harbor, New York and Macrides, 1996, Mcrobiol. Rev. 60(3):512-38.
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be linked to a cl eavabl e signal peptide sequence to pronote secretion of
the encoded protein by the transfected cell. Exenplary signal peptides

i ncl ude tWo 281033490 pepti des fromti ssue pl asm nogen act PCRIUSR)091063206 | N, and
neuron grow h factor, and juvenile hornone esterase of Heliothis virescens.

5 Additional elenments of the cassefte i ncl.ude enhancers an if genom c

DNA 15 uSBEPOEOUe T IMEE TR e a flere Bigte i naifer o Vi e danor

and acceppplesLtEs -Cdtﬁhq}ﬂé_ihfe't@n, Net.ixe IBiGEehR6I08 5 REIC Sol . 1ve ppXxgr£sSi on

cassette ma% al so 10contain a transcription termnation regi on downstream
y

of the stPdéi\Vedsh gledle Najura Bipternioiegye 008 ¥olt 24 epiv 1241 0A2531d.S.
termnati regl hbnhed fromthe sane gene as the pronoter
sequence, B?ﬁﬁhggﬂgg#@%@ggz&ﬂgene, or may be obtained fromdifferent
genes.5 151 n exenpl ary enbodi ments, any of the vectors suitable for

expression in eukaryotic or prokaryotic cells known in the art nay be used.
Exenpl ary bact éPeREPELBS 6§ heoRVeRiQMaYiGentainceprisintergediaig ligkers

pBR322- ba i i - i j ens such as
Gor and L8 FEaSEhi S oRH e dRbhde g o P e ° o 20
pCDMB ( SeednvehodihimisdainumenogadicBy 8hd amdcipME2ARE hasauErampids af such1987, EMBO
J., 6:187-195). Co rcially avail gbl | i an expressj ctors which
can be sul"‘i‘l]%%é“?b ¢ |%@ﬁ1” %tér*é:es%ﬁrﬂ ’Mﬁlpﬁ‘@e9p0$§£ﬁégi nventi on
incluge, for exanple, pMAVheo (C ontech, Muuntain View, CA), pcDNA4
(I'nvitrogen, Carlsbad, CA), pC Neo (Pronega, Mudison, W), pMClneo

25( St r at agene, In_eerfaihlemba@inentsXiie (rSentiondedicectea td aldoajuge®, pSGh
(Stratagene, La Jolla SV2-neo (ATCC 37593), pBPV-1(8:2) (ATCC
§7110) PR AR L R by PR BoSisitiot aliRal AT 3 ChALBRE 7855 “hrsuneo
(ATCC 3718Hh intS@- 18I0 29 66Kt )GORHC At (0BRSS 3éABMus #ta | ZD35 (ATCC
37565). 30 Epi tope tags may al so be added to reconbi nant proteins to
provi de cveErediate livkenearjugptadsiol theicyateine gesidue ahgesitionedd@f the ni n

(HA) -12a9, 8- H s . ) g8l Rt £1 1, - 3 anti-FLAG tag,
and oi erggéﬁépggﬁ%@ugﬁkéﬁz%gﬁ TSNHZB' i %(rgarlréé%\%oﬁélr&)gg%so?@e cont ai ni ng

regul at or yntednesaiatesinkep s KukAylgatdigimite Uefurtney dptbadieentgitheukar yoti c
expressi on vectors, SV40. vectors, papilloma virus vectors, and

) .€.9g., :
vectors qmrv%faﬂlaﬁedmkebmaéﬁ be gay swiphere. i fwsthes eglodimeants. mﬂ(ar yotic
vect or s i peb iy BGePAYRONL Aot ANIOLH AaiR MINBGHRni03RY! OViTUS PDSVE
and any ot her vector allowing expression of proteins under the direction of
t he CW pindemtexdiateSWViker eay lye pribapyradyl dSUfdle. at er pronot er, metal | ot hi onein
pronoter, murine mammary tunor virus pronoter, Rous sarcoma virus pronoter,
poly rin pronoter, or other 1Opronoters shown effective for expression in
eukaryoti ¢_cel \isfurther emeRTACRIDURSTNERGY ! RECIER S ATRS Iseech gt provi de
gene anplification, such as neonycin, thymdine kinase, hygr cin B
phosphot r eompesinges paplitalhayiog die batiro aeidasigasace Alstset ferth nebEQ IR gh yi el d

15expression,syste i.pyol vin ene anplification are also suitable,
suoh ae. ubi g SNEA e LIS iegty METATERen MeFRYSOhp BlFigBE s nce

encodi ng gomufBtddiohe @§Stetid resRRR atdsoditisiers bhSED IB NG00, Ahetdie

pol yhedrin pronoter or other strong bacul ovirus pronoters. 20El ements that
can b5 i nhalethylauesipinde ilipkenie s Bound o a ifH @aroiatyr Epeetain t hat
functions_j : i n J jcdh Of 1. 1 0 m t

sel ect  on°BPBIERS: R BROh L AR R T P RRY 3 GE Rol atii
restricti @k toesbaut S0KRS S intéradin leegbauihents, tie npisavfitide PEGUY ow
controlled insertion of eukaryotic se%uences. The &gtrti cul ar antibiotic

resi st ancabgeined kBaniprgiersed gpbedimenis eCRan2 perlida agRslyenes known in
the art. r i RIS Y, . .t hey do not
interfer ea\?\nﬁf)ﬂ§§§§ F%%E'Plgcoztl on I%?@?@ W?ﬂ%ﬁ%ﬁ%??t@e@%l s, if necessary
or de30 r edmbiddonentsy HiesPEG mass edlbod S king. Inecartadd other gnuzhdimebts;t eri al |

30 [ i , t C [T 1 . that I titi f
20| e ST bt iSRS e RRTS b s o @
sel ectiveappgCr®kbat i19RerhinerRBEHinTeHIS AR FESG 36 nAISEHIIBB S ale, col um

chromat ography, and inmunopurification nethods. ~Transformation of
eukar yot i cedaid gmiodciments,dhe EHG nasg ib@bpet #0kked Imcedaidi ng to st andard

techni ques _(see, €e.9 ison,. 1977, act . 32: 349- .351,; ark-Curtiss
< aurt | ssemppnadis e e ERS i AdgkenTasy) cotdfiareqENs I
procedures suitable for introducing foreign nucl eotide sequences into host
cells may be used to introduce the expreXsion vector. These include the use
of reagents such as Superfect (Q agen), |iposones, calcium phosphate
transfection, polybrene, protoplast fusion, electroporation,

m croi njection, plasmd vectors, viral vectors, biolistic particle
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5 Freshney, 1993, CULTURE OF ANI MAL CELLS, 3rd ed. As an alternative
to using cellular systens for peptide production, cell-free systens have
shown t hewoapeiisBiwy for gene expression and synt hesi s PARTAISRMQ0GIRT6 C
(Zubay G, Annu Rev Genet., 1973, 7:267-287) and eukaryotic 10systens

Pel h oy ! Bi h 1976, 67 247- A g ., Meth
eyl - PERg Floiqis Baghrolihsther ciiociyefisnie B CLeO Y &S Brakbed e or DA
nucl eot i dpgd AHoidRI me§ beydiiniesdifed 8a&driPao rﬁeﬂlﬁb@?s KhHRA thbesmabfque for

cell-free peptide Pr oduction uses reticulocyte |ysate, RNA pol ynerase,

nucl eot i derdinaryiskileddndhe eRortltareatieely, it Gimoieties asmeommerkiadyupl ed

15transcription/t ) i i ) , I oA W,

Us A el LR R Mo MUA s SRETBATS NEDRA 'on may be
prepar®d Al SUNBRICATE ME-ROGIA (SYOUF keip. cldpeahSigne Aloriéh, @t bodiescri bed by
Merrifield, in J. Am Chem Soc., 15:2149-2154 (1963). O her peptide

synt hesi sMQdHﬁ-ﬁdes may be found, for exanple, in M Bodanszky et al.,
(1976) Peptide Synthesis, John Wley & Sons, 2d Ed.; Kent and C ark-Lew s
in Synthetic Peptides in Biology and Medicine, p.295-358, eds. Alitalo, K,
et al. ScienceTRalmvestiensurtBér (atdsciodsrarmb@sblicallgsaocseptabies saltdef ref erence

wor ks knoywn to those skjlled in the art. A su ry of peptide nt hesi s
{echni quetieByeBds beres A0 methory of Wing SuCBSaNoLAPhASEIAaUAe Pept i de
Synt heg i aacé’épﬁéa@égn%tér@'to@og%ya frE0 2t fcPodade 6fthéé)%%fibe tH‘%t' i§hohs

i ncorporated herein by reference. The synthesis of peptides by solution
met hods ntoxiglelopieallys talerabte, de otherimise biologheallyERitabkel fios adwaistration 3d Ed.

p. 105-23 Neurath, H et al. . » Acadenj c, Press, w York, N.Y.
(1076) . - ASILAIGRE: sids: BBl SdlpBefhs of8b Fhettare i sy {i i be
found in Phgrmbgye 187t $6: R3IVENd HRRIdbBOK of PhaMhadbi@daE Salfs ot ective G oups
in Organic Chemistry, Plenum Press, New York, N. Y. (1973), which is

i ncolr por aPéQPEPfé!e%i$€/©9ﬁ(?fgf6_@|ddd@%.3tﬁh| eh¥fermuth Hedw, ¥YleyhéeHa@ndret hods
su valf e SRSTECHERN, 2003  SrblefbolindibcliER bR ERmaSH R bR HE® ©

Nor mal | 'y, tteittahe pbhbheaedlogiealy effécthvexsnd suitdiie @r doneadtiwist thartissaegof d
residue is Protected by a suitable, selectively renpvabl e protecting group.

A di f f er eRBUENS YithOUL yBAYe fRXigiabTitatione PEaISTaI 1§SBORSE-sARSAtOZEEaY or ani no

aci ds contakd : [, LG : ; i ne. Kk

aynt hest sPESaT % SuTERENY SBiche Hboul 3 RTSHEY Bt BONE or o eBs Ying

sol uti on fatchiods! grbupgpandlaecsyrdingbsieact Rith lrenurnbanoieqrgemic af okyadic | on  of
10 singl e _am n%a@c.i d resi dﬂis, r.ef or med ]bl ocks con%ri ing two or nore

am no?%ci BA7&% AP0 REFANST aCidS et 195Me pigim P?'ﬂg subuni ts or
subsequenbbyeRaERTAN R B8 phaAfiadduldafly B8baRaBIRI ShifsALidUES. USing 2
solid phase synthesis as an exanple, the protected or 15derivatized am no
aci d i s astliathedoyrosulfatesgrisuliates dsulflitppodisulfitesophbsphaiesnpr ot ect ed car boxyl

or am no group. The protectin roup of the amng or carboxyl group is then
sel ect | vellPEBydEEnER PPt et oag R Aes; MEeRiRaNEE havi ng- t he
conpl errenb?«obhbaﬁhét@spéhlsﬁd@szwbbnicwsqubui@es,ta@btate@,rzmbgmcbs,s adm xed and
reacted wth the residue already attached to the 20 solid support. The

pr ot ed? i ngegargiesrcannyatas AsrytrtesAopvRIAS. Hobuyrates: Aeproatemved fromthi s

new y add 1 acid.. i d t 1 cl i.tably
pr ot ect edﬁgp%wpﬁ%ns’ gh‘(glbelél,%%ésn:é%g@ dr@ﬂ&%@?é?@"F&te%’eé%eegrlg{;égd am no acids
have beensébadetds,ifontdngtep] pptFates LS., Adldates hieriing i@ uivated, and si de

group protecti ng gr ourps éand solid su ort%%ar_e_ renoved sequentially or
25concur r BAPEQALES CHPebepgoatRe. meyib {efe dinHebYR2A3IRs of the invention
are prefe i f e am no acids. Such
pr ot ecti ng@%ﬁgﬁnﬁﬁ?ge@%@%ﬁhﬁ%ﬁéidﬁﬂéie%bggl}sﬁeﬁégg’synt hesi s, but they
ar e r&nvedebesdfomatdse phepyiadetates,phesgtpropiddataspopbénylbatyrateas may be

necessary, . as descrjbed el sewhere, to formintr | ecul ar |inkages to
estrai n’ Sy Aemion A GITORBUbE IS0V ERRAT T ReRaTeARY" be achi eved

wi th aut oggf@thtes 85r6gﬁné§{ﬂ1bfh§%sz,ﬁ’éﬁhﬂ%’léﬁeﬁmsﬁifbhétes,cﬁbﬂ)rﬁhﬁ%ng%-e”Ces1

Mat suyama Ehi me 790- 8577, Japan; Synmphony SMPS-110, Ral nin, Wburn, MA

U. S. A ; Asllfargses, st indedesyes.hesi zer, Applied Bi osystens, Foster City, CA,

U.S.A). Such machi nes have the capability to perform automated protein
reactions that allow for greater control and optim zation of the synthesis.

S5Purification A nunber of procedures may be enployed to isolate or
purify the inventive peptide. For exanpl3), columm chromatography nmay be
used to purify peptides based on their physical properties, i.e.

hydr ophobi city. 10Alternatively, proteins having established nol ecul ar
adhesi on properties may be reversibly fused to the inventive peptide. Wth

o, N o . o



removed to achieve the desired purity, e.g., through dialysis or
diafiltration. O her known nethods that rely on solubility of proteins,
such as cEDAROEXI539%0] precipitation, nay be used to fracPCONSL@IHIYPé eX
protein m xtures SIn other exanples of isolation or purification

t echni ques, ecul.ar wei.ght of .the inventive tjde y be used to
colate it fr ol GRELe pEDLE soliaina brsLaliodsy RE deREell Y  af i it v ati on
through "?Hbﬂ‘rﬁé%ti@fallydb&ée%tébl’e sl%l’trrﬂa?'bé%rébgﬂ’ede%ﬁﬁm Suitd¥1e pathed M| 1ipore
menbr anes first ste ein mxture is ultra-filtered through
a nmenbr anéVaﬂ&bH\em herast, stIZ@XQfﬁQle H@@tmﬁmdthew basieawith an INRIgAIC cut - of

of e ut BF8y Prof ao PRI e AT, b iohup as R Gh gt sURE dsFelfbAE)' s

mol ecud ar agidt s@lﬁincgéadtwlfatrﬂnaractmentﬁclaewIb@ﬁcmiogfpihoe héfieapitioaed n of
interest. The reconbi nant protein wll pass thr ou% e nmenbrane into the
filtrate, thenike 98 With an aiganifgCie hachhes éﬁ?tdﬁrﬁ@'gg‘ir gaeacetis aciteni cal

Modi fi cat directed
cheni cal Pm%ﬁxfl?%%{[q %én_geprlog aé&rerhggﬁab%g'dgg%%?ﬁagé&?o ye@gfl%gjhe gl ycol
(PEQ 20atraeibmeid, ,hydadwmhléuc@d onalicagid aparaoic aﬁchdk,yl*semlonm aedterification,

and am dification, rodu e structural apal.ogs CL % eptide. One
SR 1 Lod' i AUSHACHU. LTS 26K IR SaENSHIR A5 MO0 B aGHy of Chen cal
modi f {gat bmvkegaa'memdrgef%'a% S8 U@L By elacde s

5, 554, 728 869, 932, 6, 828 6,673,580, 6,552,170, 420, 339, U. S. Pat.
Pub. 25 memwﬁyrandswmacidmm aﬁ)glucmm%wmmtuw acidbl y,

h I di f.i cat f i t d t
B
i nventi veapfRd heidl, SQEH as RSpaficaitid Bt gritadicadi@r an B#&nat@é&ldpﬁi&ﬁ 8¢

nodi fi cation procedures may be perforned on i sol at ed purified peptide or,
as in theb@a%@C@Dldsgk@@tngmmw@hth@i? asil, & cinsramia agidhieng t he

synt h yoet al., Nature
3 ot elhnor g T Bl sudips AYSREINERR HIZEEICAER 2T\t ure

Bi ot echnohegrytha%i)fé%ulwmb acikh) p-toluerfzédifonig aéid, Wétﬁbn@éulﬂimc ath ure

Bi ot echnol ogy, 2006, vol. 24, P 1241 - 1252; U.S. Pat. App | . Publ .

2008/ 016728EnesutfoRic 36ist: ihwdeoxyethanesy fiorisit @ §MC|ﬁ’ﬁ?Xaﬂﬁ$tU5ﬁﬁ“Q:€€'ﬂaﬁ'ﬂy

st ot et BbSpblBIKThAIrRY Rk U4 roRellivkh LOBNEERIdIR R ARG Ol ety
Such i nkers™woul'd convey m nimal 1 mrunogenicity an tOXI city to the host
Exanpl es ofhesachd anchkextsrerthereef thatak iegaBied as equivalents BSﬁd'ceplﬁbla vol .
1(8),,pbp. 35 I n cert ai di nts the invention is

ai r 2 pEPEIRR R dgrLo R RiEARG AR P Bl SHetr a8 ons: ot | ng
essentially of a sequence as set forth in SEQ ID NO 29 containing a CON H2
at its carboxy termnus and a internediate Ilnker conjugated to the
cysteine resid a SEQ I D
NG 29. In certgﬁrr]lgenbo b@%@t.&@cﬁﬂtaﬁ@%&%&: gucckh §§?;b%?8&ﬁ£

N- et hyl suacidrorrsutfenicl acidi Ltheid%lred‘rpmdrmeoelsndam;z alcoepnabmdwt malyibgker may be
vi nyl sul phone. | n further enbodi nents, the nternedl ate_linker nay be

acet ani dePrangre@ by Ay sigble mefasl, fenxarpler %@Iﬁ”&ﬁ@ Qq |”Pﬁ<3?e@&jﬂ yyeh

orth ridyl f t nvention is
di reg%éed tgﬁ m&HS%Hfg c%:rﬁ aggtbeasgorsr%ér:r?glé E‘B agﬁlpegghﬂg%aw ng rlam no acid
sequence testiamy, droaltkhllmetSIEt@er(Néz 2i8alve Badh @@ﬂBIZhy,droxlde alay boxy term nus,

an N-ethyl succi.nimd r_con d to. the cysteine residue at position
38 of  SEPPBPRIPISgNXiE L tso8 e Hecifs BB SrAT PR REE: 87 so bound
to a PEG gRy ether Ha%ecé?fdﬁq'nﬂu@m@%df‘?lﬁ‘étsaretragar’ﬂé'd%lé@lﬁlv%h%r of the PEG
noi ety may range from about 2 kDa to about n certain enbodi nents,

the mass 8tceptablerobistitusesin ligh of tee ondin yée@ipéammmausmnmlogyne CRHR2

Pert 36 SBRBkalvd RRRbRS 3 BERle Sfisthaifip ol g dbledfs Bprvedirbl) AMikha; "
enbodi menhksids! SgcHPREEgIvRER arkd aRmihe 1@mkidhia,| darbetiatas Noieatpomame)t s, t he PEG
mass i s about 20 kDa. I n certain enbodi nents, the PEG i S nass about 30 Da.

In certai RriGWRbdEREREaTY. BAE tEENNARMNGS: AABGYE!IaBMITRS, SURN @r t ai n
nbod dimpnts, the PEG
moi ety 1 sPpnldireseYfRRnge AP MeofbndBecAhd Pk ERRELHTE Ty peo

noi eti es may be synthesized according to nmethods known to one of ordinary
skilled in the art. Alternatively, PEG noieties are commercially avail abl e,
such as SUNBRI GHTO ME- 020MA, SUNBRI GHTOME- 050MA, 5 and SUNBRI GHTO ME- 200MVA
(NOF corp., Japan; Sigma Aldrich, St. Louis, MO U S A) The
invention further relates to pharmaceutically acceptable salts of the

i nvent| ve pept| de and rret hods of u5| ng such sal ts A phar ITB.CEUtI cal I Y

A~ o v o I e o o o v o I e o o o Y b1 o



5acid, sulfuric acid, sulfamc acid, nitric acid, boric acid, phosphoric
acid, and the like, or with an organic acid, such as acetic acid,
trifluorcsoenionsand, phenyl acetic acid, propionic aci dPCSUS20000663¢6 d,
lactic acid, ascorbic acid, maleic acid, hydroxynaleic acid, nmalic acid,
panmoi ¢ acid, iset hhﬁa &i[ sua:cr nic acid, valeric acid, furrarr c acid,
sacchar i nlNOTG7G SaiB AGHYEd TeMySOdi, SRICIHM PABPHUML XMES MY, gl ycol i ¢
acid, sal hrra\Hglaﬁeael ifon, @opber, emcsiaunﬁinrrm ighdathidim. Ireérrrbgemew'e ofgdhi¢ anosi dyl
acid, such as glucuronic acid or galacturonic acid, an al pha- hydroxy acid,
such as nahterganiadeges irthardnelyde beorathing, ghiocoprecaineagheliieno aci d, such

as aspart I such as benzorc aci d,
2- acet oxyggﬁ@%d g @h%,e%ﬁ%?cq{%ﬁn%aéﬁ%q@w ci%ﬁa%lggg'ggi d, a 15sul fonic aci d
such as lauryl sulfonic acid, benzenesul fonic acid, 2- naphthalenesulfonic
aci d, P-toluenesul fonic acid, nethanesul fonic acid, ethanesulfonic acid,
hydr oxyet hanesul foni c, a cycl ohexanesul fam c acid, any conpatible m xture
of acids such t,lp%ﬁﬁ [ Egrtdaﬁrl ¢ d and

m xture ther eo?ﬁt hat alrog ér@éﬁteg%?“gﬁﬁﬁgﬁﬁ‘@r?p¥ ag?g%%?)eé ab egsan

20subst i t titeesorpolndg tandftrediment digthogs empdnylmg sedt phannmad:drnjtisaliyechnol ogy.
If the inventive pe tlde Bntalns an_agi d group car I|c acid

br it onPeCaptae R ES. TPE SR SpRaedi Tiedhs 8 el irspy B SeSonaR

prepar ed BympBYing WhataRIBwirR B&%rmét@étlcﬁ%@rﬁ)b@bje&f Paldgané c@fndohuﬁdf/hee acr d
with 25 an inorganic or or%nrc base, such as an am ne (prinary, secondary

or tetQi aviyp, V@.ﬁ chieraical piolngiea) xirdesssasuchl aneolvalysis arsnayniajier oxi de,

any ot nor OlgavdoB AUk B BREed B oty 8 P i e SRR AT o ©

accept abl prait te@p@ﬁrugrtﬁatgﬁlhom‘toiubem@r)grdmwolbmmé arfd 6tkiehwisen this
t echnol og% 30Tl lustrative exanples of suitable salts include organic salts

derived fPiiRGFIySWablesor adennigiabey te e suiee diuRtiave pioestues

car bonat efr (R CRIeRABRLAR rBbR RGN of SERSRATan e BR baEYe BELOER., 20
cyclic amnes, such as nzyl'am nes, pyrr eri mor phol i ne,
and p15per&mexemrﬂe,dni“@esmrbf@rsdrugs Ced. |NeBIurﬁdgaardoIHI|semrer,cEg8r5 um

pot assi um mnagnhesi um nanganese, iron, copper, zinc, alumnum and lithium
Representative organi c or inorganic bases further include benzat hine,

chl or opr ocar ne Sk e, and

pr ocai ne. Exgwléerpﬁ)rq(\)/%yr@%gﬁag#so r gﬁggﬁtlagmggéarfnaceu??@g}#lghgccept abl e
prodr ugs ofatmda/rmprhrﬂemham ofetmd) cbrrreaten@g tve0 hibidse emmluoyamgwosamd

phar maceuti c acce hab e dr ugs term ro nmeans. precur sor
D dost Eaues. cONIETNG et 1TPLST 8o Cechene et B (B8 2N08; Bt vt of ds
the cEPOoHPgroxp, dlcarb¥Ryliel a"tr@g%lﬂﬁbﬁtﬁb MBI OE%hﬁI@ls APHRS BckiCh as

soI vol ysi s™ or enzyrratl c cleavage, or under physiological conditions. A
" phar macelasidegs ypclucledpe dveetyprajdialiy occyrrmgprohogcidsn0Monkyn- t oxi c,

acmi st r SpPhelel PPt es BB VAR, 28 e PoR BRI or ° he' sel ect on
and prepahgdioxylysines detraBire, rmr@mmers Mrithyleistiaine, Aesalin besta- 15f or
exanpl e, in "Design of Prodrugs” H. Bundgaard, El sevier, 1985.

Exenpl ar yajangs:, @@énmﬁ@rﬂ'ﬂébetyﬁﬁ&@iﬂi§'tﬁﬁ|\l‘?%§0@ﬁ%’$¥?rﬁ@ Q@F@Sﬁeﬁﬁdue or a
poly t| (e.g., two, three or four) amno acid
resi gﬁréf\;h;}fé (ﬂnétm ne(? %Iﬁ@g‘&gh an am de or ester bond to a free an no,
20 hydroxy, or car boxyl ic acid group of the conpound. Exanples of anino

acid residues inc|lude the twenty natur 0 urr am no aci ds, commonly
st gnared by ARAKENAEYPES oL prRAIHGS gy e Pro @3?%%99% &M ne,

hydr oxyly PR

bet aal ani ﬁgﬂ\%tl g%%ﬁg%dxwgr C acdr?gtrugrmt??%B | ne gro@%stag%maé grmserr ne,
250r ni t hi a&ylaeetereet bxamples erarmldae inohaide thozsaajerwpéa)mfarrpnodraugs may be
prod f.or i rivatizin ee boxyl oups, of structures
of tﬁ@aco%g@r% ééalgm%gyeér ”g?&ﬁ 9?99?'@6 gﬂ{)?r&r}%ﬁ% ' Y ncl ude those
derived f ppaimadmimenide 5-HB-higaberel _Hetérorl clogikDesr mdteraee IQﬂ@aanbletles

di (G _eal kyl) am nes. Secondary am nes includé 5- or 6-menbered

hﬁt er ocKcEésam@&S oframisiesrioeluge thosegthabpea dergveoESrempﬂrémqma &m@e¢/! i ncl ude
i (o oar RyMFRATIALE ol A1 SR Meings B RAbe o RS A e TvenBB s wy

C5_7cycl oaI kyl, phenyl, and phenyl (C _eal kyl) esters. Preferred esters

i nclude met hyl esters. Prodrugs may al s&%e prepared by derivatizing free
hydr oxy groups using groups including hem succi nates, phosphate esters,

di met hyl am noacet ates, and 5 phosphoryl oxynet hyl oxycar bonyl s, follow ng
procedures such as those outl i ned |n FI ei sher et al ., Adv. Drug Delivery

A NN A~ a A - A NN ~ [T .



15such as being linear or branched, and containing one or nore |inker

noi eti es used to bond the PEG to the peptide substrate. In certain

pref erredworbwdispnt s, t he peptide contai ns one or two ®araAskemeei2se | n
certain enbodi ments, the pharmaceutical conposition conprising 20 the PEG

i et t G bet bout 2 kDa
[0 about DS R ToRY o R G R S lee TG neg R P oRRiSe 1 s about 2
kDa. In fpréfe%deéyﬂé}énﬁ@uaéméthﬂ &&smedr@gsah@yta@ B&eredenee tain

enbodi nents, the PEG nass i s about . I'n certain enbodrnents t he PEG
mass i s apetivatzingae hydraxyraraups emﬁ\ecgrﬁens inclydieg penTistCOiRAles, s about 30

In c about 40 kDa. In certain
errbodl rrenﬁ%gérﬂ"egg%%qhnn@@{e%gylé\@iﬁ&g@g%aaﬁcguch conpositions may further
conprise phodHdrporytnietdlidyycasseia ibiovEng ippdcatiured Becitlins thesaur e al so
provi des conpositions (including pharmaceutical 30 conPosrtrons) conpri sing

a conpounf@ubipedén Flaisherel aleddvi Baw Refieany, R%d 98Re 8+ 1 Haoil 80 of

h t
B rboar mencar oy MHETERRAIR, 81 Firohf and i dHBlis B Ao vl prddhger L5 0
of wet ti nGaoboreatelderif/aiives, agléa)l’nate esrterp]-erh)dlfsﬂléﬂtere;tageﬁmdrdxy groapseci fic

enbodi nent har naceut i cal tion i har naceut i cal accept abl e
For _adm niMa e B & aHikias, DY RV RIS AT BHIEHY GRS 5% Heimimmecnt | cal
co ti i I ctive
moan of Ry e e ey Ay B ke ot 2

conmpound estedecuptmtailyeub$trtuteel Witly eneicsmarieeathed, lamibe, ehearapeyliciacid | y or

hyl Sef f d d b dard_ cl I
Cechn quolirCeQuHiies, o Bt I aod Goik & 4 Binedio sl o e eiai 1 i n

bel ow sechbns -is blsoC@ddrali t8 M@%@d@@%s F‘?Bdrtd@;% dfﬂN@ﬂ?pé’ﬁray%&@F@%?e&' on rmay
also contain a stabilizer. 'A stabilizer is npound that reduces the rate

of cheni cap dgegiberhin GreeswalestraldiiVed qmﬂﬂ i %&960f39: Fh@ 1:%31%:51& tfFree.
ggr gzﬁi?b?hﬁgécgr W%Eob%% rs “Zgﬁt ar{rﬁrd% %?Asrfa%rbgg o %HS har maggQ{ rscaiSUCh

conposi ti Ansa)fmseb@rodm@morétmrmsyurt@ibb@rat@grammdaarn@tether ,teniaesubj ect
preferably a human subject. In certain enbodi nents, the conpositions are in

t he fornréﬂd§§ﬂﬁHWBﬁ§C@§U§B@H§i@ﬁ§ 15enul sion, tablets, pills, capsules,
powder s, and sustai ned-rel ease formul ati ons. The conpositions may al so be
in particular unit dosage fornms. Exanples of unit dosage forns include, but
are not lim tedfhequre$aﬂl|rertemtronaqﬂ;ceteiatesetp&hlamacemtuﬁalIysacﬁoét el astic

gel atjh capsul es; cachets; | ozenges; dis |ons itories;
ornt iy ceadedles Shbe I tmed s pich SEUSHSS B naBra I mEadd 8 Per onr:

p! asters rﬁfghuéhowpha%se@lﬁrcaﬂgraeﬁ@é etfioite’ AR8AL agaHacBlogicehy! er s)
gels; liquid dosage fornms suita for ora mucosal admnisStration to a
patient, Boidveipiadygctokperanotiag iiéhg body gl urisomponos oagak tharedf.qui d

Sor ut§ onsProgon e Erm bR Bl ol e ey 1 Beapll B o O™

25adm ni stdiinedBchifigaes KRbRATOr aa/aﬂla@éem tH@aﬁoISe@ ele; Bertomrryétt@rl lj ne or
anor phous solids) that can be reconstituted to provrd liquid dosage forns

sui t o e Mad Qaean( BPAI 4AHAF3R TG Shan, edah, ¢ MhpEvtScil Y . Fd)f i c
nmbodi t.

Fooe ! Tor sty BkGsho bt DRITRLS. 3068 52 2ot R0 2y algeh: P10

enbodi menRest he84,ulg, 22u-331; Bundgaard, Defigr abeodrUbe(ElrsemeaPewS cal

conposrtron is suitable for veterrnary and/ or human_admi nistration. In

accor dancé9%rk RndHiasseiiiRRigR ANd ARRSCEEOMHPT BIRGrHES dRUOJae$IgN #F€ept abl e"
means apppy e h%’%rﬂ‘ékﬁcgﬁg%f)d Ma&%‘ﬁ“%Vapf%cishel—lgﬁz%‘dcf}xc%erﬂucstate gover nnent
or listed 1n t rmacopel a’ or ot enera recogni zed

phar & opPublishaarsut®1)n ani mal s, and nore partrcularly for use in humans.
Sui t abl e pharnaceuti cal carriers for use in the conpositions are sterile

5l i quids, such as water and oils, including those of petroleum aninal,
veget abl e or synthetic origin. In a specific enbodinent, the oil is peanut
oil, soybean oil, mneral oil, or sesane oil. Water is a preferred carrier
when t he pharmaceutical conposition is adm nistered intravenously. Saline
sol uti ons and aqueous dextrose and gl ycerol solutions can al so be enpl oyed
as liquid lOcarriers, particularly for injectable solutions. Further
exanpl es of suitable pharnmaceutical carriers are known in the art, e.g., as
described by EE. W Martin in Renington' s$33Phar naceutical Sciences (1990)
18th ed. (Mack Publishing, Easton Pa.). 15Suitable excipients for use in

t he conpositions include starch, glucose, |actose, sucrose, gelatin, malt,
rrce flour, chalk, silica gel, sodium stearate, glycerol nonostearate,

.



I n one enbodi nent, the conmpounds or derivatives are fornul ated for

i ntravenous adm ni stration. Intravenous fornul ati ons can include standard
15carri erwo00s5390sal i ne sol utions. | n anot her enbodi meeT/USRINS/06RAPOUNS
or derivatives are formulated for injection. In a preferred enbodi nent, the
conpounds Br deriv?tiygs are ﬁterlle | yophi lized formnul ations,

subst ant i RPymAcgUtigal COMRORHAPPng cel lular naterial, chemicals, virus, or
toxins. In a particular enbodi nent, the conpounds or derivatives are
formulated in liquid 20form In another particul ar_enbodi ment, fornulations

for injection Hrear;blucukar@ércqurrnen@mflteem\mytl@nd%dr{j& pehtide AGPRISS n a

Sl o dolsoioebaRERar e AulRTibing & gl BPoRbfemheediifa® an haaea
preseryat formuléieqmadmfa@émdahommsmhstA@assmebeumamm@osw@neml ons,
solutions or emulsions in oily or aqueous 25vehicles, and may contain

fornulat|69”@@@%%§n§ﬁ@ﬁ“ﬂ%agﬁ&@éﬁﬁﬁh@ask@@%PpmﬂpH@déhéﬁ%ﬁm@9§%éW@hng
agents. Mydnd % n Admi nistration 30A conmpound or derivative described
herein, or a p arnaceutically acceptabl e salt thereof, is preferably

adm ni stered as a conmponent of a conposition that optionally conprises a
phar maceuti cal acce hi cl e e conmpound or derivatjve is

Do orably admhraTeaIBE (5 B5PYTaosISCRLFOTPRRERT GaRISRSA of

adm Mt r BbRIL havikhIhé BTIRY 8BRS u%%étdsoéet%rtr?ﬁi‘SE@; RQ:ppr avenous
infusion o e ound or derivative. Preferabl mnistration is
reachi ng wheraaadilye peptide containsoal GiNMdpat ItsecaﬂtmxyyeMDtAB,s@m turiher absor pti on

and cl ear ance .of t ound o derlvat r ai, ni a hl ood pl asna
concent r abPoRrises BN AEMS G nie PERGHAIAR idkerTRlAthRu T s RcteRe P!
certain eF@&&J@Eﬂ@@Sltlér’ﬂQSC\Qﬁ@ﬁéﬂrﬁ‘@ai@irllrﬂt@l‘ isvalkb Yinkéd A IPEG Th&EEd PBG any
ot her convenient route, for exanmpl e, by infusion or bolus injection, or by

absor pti omqmetraﬁ@ﬁ chasgiiies byuthedr melassdarweigbiand physieal gheracterigics, mucosa,
20" S8 2| sl s bRIRE IR o BEf0HR, AN RGN RE FE RSN i hdiggbuce but

are no arente ranus aperitoneal,
i nt ravenoused scub@m &NePES td therpaptigalsubsiratéll@kertanagdrefestgdel | ngual ,
intranasal, intracerebral, intravaginal, transdermal, rectally, by

i nhal at i oRMbedipeRise e @/eptW&rQQrE@'ﬁérqny‘? rgworRai¢ ipkersnose, eyes, or skin. In
nost instances, admnistration will result in the 15rel ease of the conpound
or derivative into t he bl oodstream The preparation may be in the

f orm of tabletk]ceﬁmem#nmomﬂmmhﬁﬁbephaagaaanmpbmmape$hgmaoukmsmglozenges

wd t1tut t t
Pr ot cAhol 1o PR BRlAs &1 Sintelnrs PRGT el othcbr voBhH TR/ anes SeMFeR on or
bol us 1 nj ge5i0 kDAY HBoRNEO YD, 'iﬁ HEMHSR é?ﬁb@@h\‘é?]té 'ih@‘FiE@Pno@tg rhas a

muscul ar 1 njection. The conpound is prefera adm ni stere y non-oral
routes. Fisraloud@pkiea. Uofqmtteirtehmmumaytsbme BEﬁmmeds aboutr&&bal In

adm nistration as,_a.25s skﬁﬁé use ncl udi ng
|ntravenoﬁ%nafWﬁm%ﬁwggﬂ%QQR i ﬁﬁgﬁ' F?Q%ﬁ%%d%gﬁﬁgﬁeous routes, the
agent s of epftRdimzetst tHPEaYmBSes iy avb e IkIDa Siheddriaf aftipeifest! tHe ons or
suspensi ons, buffered to an apﬁ{oprlate pH and isotonicity or in

par end®r aPES messps abpet 30 kDasli eeftaie espasinentse e PES messisiabeiinger '

sol ution i hlQr i Such forns
may be prggzquﬁlg%ﬁ%h%rh%g@e gsr%ﬁgltﬁﬁ%bg%%%n% %ggFgg K s;‘)c"gjg:gbl e injection
devi ces, tompokitiond ossy fusthes comphisas whahmdeuﬁaalmweptdrtﬂe aRpipEmt) at e dose
may be mﬁthdramn, or in asolid formor pre-concentrate that can be used to
prepare an injectable fornmulation. Illustrative infusion doses nmay be given
over a period ; t anot her
enbodi nment , anwg?g%%%?%gggﬁgﬁ q%e éﬁ%@%ﬁi@?yg@gb‘ﬁgyﬁ%§é eiﬁoated on
nanopa t i cd)m:poeitlops))@ordpdsmg aacdrdptplmd osderiadiives fdescsipdat hesagamd del i very
(Hawki ns et al ug Deliv Rev., 2008, vol. 60, pp. 876-885; Montalvo
et al., hﬁﬂ%PéE‘i‘ﬂf&lQﬁ@Bra”géS%U“%V acg@ptaﬁ% caries, eX@'p'e’% a”‘g\éﬁ%@ yents nmay
be admi ni speaifcrhbE@HEM ahﬁqbahv&ﬂ.dw%mpoww@téwéoﬁ@m Hiffordr y powder
(Johnson K A, Adv Drug Del Rev. 997, vol. 26(1), pp. 3-15) and/or

aerosol ( amgmm\ofeweﬁlhg orﬁrmdsrﬁygbg agedts ozpbllbuﬁ‘aylng dgems., Ingpspecdiic 195;

Int. Pat. | 02/094342) fornulati.on te

enbod menPOTRPTPaatRta A srea L apor iy PR E D opcoeptacid

t herapeutically effective anount of at |east one active agent according to
the invention is adninistered to a subjeé# suffering fromor diagnosed as
havi ng such a di sease, disorder, or condition, such as heart failure,

di abet es, skeletal 15nuscle wasting, and sarcopenia. Additional conditions
|nclude |nproper ot or act|V|ty, f ood intake or a need for

. o o o o, T I o e T T



both, may be reduced as a function of the synptons, to a | evel at which the
desired therapeutic or prophylactic effect is nmaintained. If synptons have
been al | e¥papwds80an appropriate |evel, treatnment nay ®EAABS200PA632860tS nay,
however, require intermttent treatnent on a |l ong-term basis upon any 15
recurrence of, synptons. In certain odi ments, .the conpoynd is

i i t eFXAATNEBAIPRLR AAWMAR N GRE R SEPET Bt Ter e R GCaM A act | ve
agents as c@mbbsmbn;%om;ﬁ%wmew&man;( bR pfsphyRiclicanPerédtRatamolifte conpound
is admnistered prior to, 20concurrently w th, or subsequent to the

adni ni st r af 8 samgFouNAeOr siasivativergescrarathensine Thgi aPURt ;ica compagedos. | n one

i ni ot oPgV e iR Sk e aR A TS R TR L ound as
descr ipedefietttiencar be derhneEbPeeinend clitibg! teoeniquesEeraplaey bi ol ogi cal |y

active agents are admnistered 1n a 25 separate pharnmaceutical conposition
with a coffiecive asodesaeriascreedimmore dgeadldn deive seFtions: i sedaiBodi nent ,
the one o i kcal ' n i ed to the
subj ect by g BaE g T ERER, = Ko e b A bR X e o
adm ni st estabilizec 3 compoud Ithatredtibes trentadelibfremémidahdegraajation of tre

adm ni stered with one or, nore other conpound or. conposition for reducing
ok or ¢ PESHGsEpeEie: of g doauotan. SUITRIe LBRBTRABCIHe OB ons t hat
reducey t Nemitbd o CAntldkRBintS A Rh QLA E ik @RPBuTidIS! 8P8alt Biferdr € not

limited to, anti-inflammt'ory agents, anti-thronbofic agents,

anti-platelet agents, fibrinolytic agents, thronbolytics, |ipid reducing
agents, direct bhr nbin i n[Ihi itors,.anti-Xa inhi biftors .aBtﬁif-l | a

i nhi bitors, gl JEBGIEPRYYGE FPMROPRIOBSIEER Bk B 'OFE SHiF° PEct t hr onbi n

i nhi bi t or gdmipaidicBtard sasjedt, préferdblg amitameibjecsigefainn Sconbi nation
with the conpound as described herein include bivalirudin, hirudin,

hi rugen, 2RGOGITARNtSate: cBReSItieIaare intthe datn of apiutiers.sSusaepsiond, GPlII b/ 111 a

it PE: l31|c>é| glr %@Eﬁ%@b%ﬁ%@r 'é’?bSTg%g&‘é”n%% %@é\t%ggta{rh%geg%%efjhg' |n§ fornmul at ed
i nt o dosaggnfuddtiohss The ddhepdsitonddnapiaio e Iropartioulpathigdosage foreerd t her eof .

The processes and equi pnent for preparing drug and carrier particles are
di scl osed EXAMPIRE dediLdPTage ToFNe fe@dde. fRifiang Nok limited fo:Hablety; apkedsss- 1594

(1985); j i - : . 21+ . 21-19
(1084), TEIoR o “Hf Broutaiat BaRin GeREllbs, Bhohefs ot ioabiobR =%
813- 829( dBpé)siorms)dulpesiiaras; Birgmeets; catdplasms gpoulBekes)OBagté®90) . The ampunt
of cogpound incorporated in the dosg%e forms_oakg%he_ gr esent i nvention may
gener4l! | yPOUAGTS: EeRSipRR: Cradvs + Jasisst ST Sy PAKNE At 9988PISt(Rd-conposi t i on
dependi ng L held DA j : I inistration
peri od, ehggg%g/%yéqgh%%ﬁ%PgleSI\’/gglille?g%%?g@n%ﬁgltétiﬁilf(?rietgrgfigg'ependi ng on

t he dose ofucosapadminisieationdd a patient adaiuding suspensone (erg. naqueafs arhe dosage
forms can_be adm ni Tte.r ed. Dependi nﬁ. upon thelf.or mul at i Ogeé'th‘:f .compound

wi Il pref BPASAYERYS IAUIERLSPEIROE?. QR NAEICL §MUIYPNT A WAL it gff auiss
Further, bRiussibmy)eBblLadNSlHR &6t RGuitl @otags dorims suitdtiaforqireaetdli on or a
phar maceuti cal dosage form as described hereinbefore for use in a nethod of
t her ady opdaninigieliinstood subjeck @ngrsterilersetids (ein ciystatine 96 &mnorgbaus s

i nvention_al I C i cal L far. i.n the

rant act uPg G 1 iR e R ARE B qEo i BB930S et AUt i on o
mammal i npasederal atimasistratidn tocdnsulieteri zed in that said dosage form can be
adm nistered at any tinme of the day independently of the food taken in by
sai d mamal . This invention also relates to a nethod of therapy or
di agnosi s of t ; = Lol SRS L

adm ni stering Pﬁa%ﬁ?@ﬂg%&r@@rpﬁgﬁ@%%pp@g} \Syﬁ?éngi grg?lostl cgﬁ%?/v’ef fective
dose 30 ahpisa; sheewtpigalowbcaatpdag,tmounsal eat ralbet) diguinea pig. Ina Thi s
invention also relates to har maceutj cal pac syjtable for co rci al
sal o compPreEied Eraiaeb G S0ABCLES PumRnac e Bel dhn PRefapreutEal
associ at edoMbbitidaiisl soraa s \Ygtéltirﬁﬁ"?_effﬁil}’érerﬁurﬁﬁrﬁ"ahhﬂhi%ﬁgti%. lho whether the
10 dosage formcan be adm nistered with or wthout food. The

f ol | owi ngatcorganee with tbissgmpbedimant, theltegn 'phaneacsnltigalynaccaptalblet i nt ended
tolimt the scope of the inventiaons in . 15EXAMBELES Example 1:

Synt hesi s HATSHIRToVResY BreBi BRuy A DT Eeerelo B Ae GOV B RS vas
prepared by a solid phase peptide synthesis reaction on a Rainin Synphony
Mul tiple Peptide Synthesizer (Mddel SMPS5110) using software version 3.3.0.
Resin (NovaSyn TGR(r), 440 ng, approximately 0.1 mmle, 0.23 mmol/g
substitution, Lot No. A33379) used for the synthesis of peptide am des was
a conposite of polyethylene glycol and 25pol ystyrene functionalized with an



15trifluoroacetic acid (TFA) (100 nL), 1,2-ethanedithiol (EDT) (20.0 nmi),
phenol (7.5 g), thioanisole (5 nL), triisopropylsilane (TIS) (5 nL) and

wat er (5 WD)20101t589980l uti on of cl eaved pepti de was transPETUSAWO6R7G0- . BD
pol ypropyl ene centrifuge tube, and the peptide was precipitated with cold
et hyl ether .(4Q. . Jhe,m xture was centrifuged, and.the ethyl ether was
decant od BF BHiES e e US R i acepR i St e Gengrofi fedihattied, 1 he i xt ur o
vas vorte;sﬁgrnaéeb;fe%fdrlds%gﬁ%nima@, bhe n%r’@Ydarﬁéuhﬁr!‘l¥ Yrus@ahdineshs, These steps

(addition of fresh ethyl ether, vortexing, centrifugation, and decanti ng)
were repeated two additional tines. The peptide was dried in vacuo to give

408 nmg (92% vyi f 1 r 5 . t i purificati on was
per f or med 031 a%%%Igso%l?ﬁggég&%@aﬁ%#gf%@@%ee%tpmoﬁfpgqsn%&s z%e§té{(ﬁ§ The
crude Peptiguids (sublag1@hteramdddils iciating thodd FQdifdiaant atimal,

aci d/ acet cl)dﬂli t?isle/ wat er cont ailni ng O. rig(;% TFA.a%e mat er | allme: njected onto two
Vydac C 18egQpblener Syndnefin orgin. ln BspeGijic emoodimenie thiopihjsseaarsth Olla gr adi ent
of 0-45% gsQl B {: at = %.ac it | N TFA) over
5 mn an?%%/? |§|30rfz®§h%1®£, geseers%ge/(%ﬂh%?%hlgg ér%(g%rvpérga erl?llgf q'g%r?itﬁ{ %n n was
utilized pbapoacdutichheompesitioe is &dmaatisteres] wraeecald!yc3atheagulutiors yzed by
anal ytical RP-HPLC, LDl - TOF , and . The st pure fractions were
pool ed an@nf FOHRPYY deyress af‘%l'v&%r‘ﬂg?%%\%ﬂﬁc?@@& SO E’F‘?dgé‘a_'“ﬁiP'_Q aREWYI%| ded

ol ecyd ar cuffietdl pabicuiiity RirRBElaiO sBlGhs FAMhP exshivés besdipbaer than the
cal cul at ed nol ecul ar wel ght for Cl195H326N56053S3 of 4399. 2 by one hydrogen

at om Lyophatmacslitical ozarsiermare known msthefarbezg.ngstdesctibegdibd 5.Wan acet one

d [ bat h,.f [ ly 30 mi . Af i 5 th duct,
i an’ opeltriadlRERHRT B S GG HIF Tl S ar AP oOh Al St dMathaer bi gh
vacuum APy glistidg eadten yder hi gh vacuum dried sanple was renoved from

vacuum and storage container sealed for future use. Exanple 2: Conjugation
of Peptide with N Ethvlnalei mde 10 Site directed N-ethyl mal ei m de

condi [Tons ae. POBRERIHES 67u3e B Aol Rtictits intfietatefy GlobE ST (1@
TKFTL SLDVRER 9\ LENsSIQERKIRODARANENIGNR ol elidaSiD $aidler 8hrate, a 2.5 i

pol ypropyl ene vial, 2.0 nmg of the inventive peptide was 20di ssolved in 1.0
nL wat er . 9FgerR! yneRasteArate talcopodjumshieiide wisied skimHpilkdlsalde was t hen
added i | t] i - tenperature for
2 hours%ﬁjﬁ%{%pﬂy—gﬁn\é %@ 5rde@nemsew?goggwétﬁggg8tr?ﬁ§a&%ﬁér§c¥&§@§g(Di onex, CA,
U. S. A) HBLi@Gble forvintdrparatichaiotdCa hafdadagiial oompoOibiRA S pends Gnaece Davi son,

L, US A) col usin he WD 2010/ 053990PCT/ US2009/ 063276 fol | pw ng
or ot o831 L o ek el knewg i # GIRUABP e LATT BT, afha PetROby HoLC
and the pybidisRatd A BROLGELIANECHNORYIdiERE n TiRbLemBosiabwm: Vydac CLS
300 Angstrom (10X250 mm) Solvents: A 0.1% TFA in Water B: 0.1% TFA with
80%Acetonitrile/Vater UV: (1) 214 nm (2) 280 nmFlow. 2.000 m/mn at
0.000 min Gradi| ent 5%3 at .t me. 4.000 min 0.0%40.000. mn
n certain @mbodiments of the invention, a'’composition’is an anhydrous
composition. Anhydrous compositions can be prepared using anhydrous or
25 low moisture containing ingredients and low moisture or low humidity
conditions. Compositions comprising modified peptides having a primary or
secondary amine are preferably anhydrous if substantial contact with moisture
and/or humidity during manufacturing, packaging, and/or storage is expected.
An anhydrous composition should be prepared and stored such that its
30 anhydrous nature is maintained. Accordingly, anhydrous compositions are
preferably packaged using materials known to prevent exposure to water such
that they can be included in suitable formulary kits. Examples of suitable

packaging include, but are not limited to, hermetically sealed foils, plastics,

36



100. 0% 60. 000 m n 100. 0% 62. 000 mn 0.0% 75.000 mn 0.0% 5 Exanple 3:
Conjugation of Peptide with | odoacetam de- PEG | odoacet am de-PEG a | i near
20 kDa povoebniwdsade gl ycol chain with an 10i odoacet am d@CTarsai0s327and
present in limting quantities at slightly alkaline pH w th peptide of SEQ

ID NO 29 resul ted i st.ei ne ification as an exclusive reaction as
shown 1 6REReS 2o B YERY HsfeterBe Sl SrBEadki ve point of
attachnment for the iodacetanm de-PEG The resulting derivative al pha

sul fahydryl acet am de |inkage was achiral. 15 WD
2010/ 053990PCTPO8IDace Eabremeepidines gomprising the compounds or derivatives

ool rocroedy N el LR b At bie Bed ot are

TKFTL 3 DVRSHW UMY fdibé| NAhbMP@wd@dTr@iﬁeE)f administratién. IkhegrL coni cal
flask, 25 ng (5,68 rrrml of peptide of  SEQID NO 1 was added. Into

the same forEWHations afg Are eBQbh?hf%ﬂ SU@U?@?US@%“Q&”&V@F‘ PEEabe foacet ani de

(Lot No. : i C?IFF ded. 10nL of
wat er masygﬁﬁgt}aﬂr@pﬁ%gms%lnﬁ I on L%torpg rﬁﬁél I |)|g fﬂgg Piﬁvgélthav\é/ire

di ssol vedthrdogh tree olontitlgr 8@ nbse) nintradsetmalf, opw b@k’tcm& peentadaledaginak sol ution
pH of about ft hour s 20 nL u | e Was renoved and
Pl yzed. 8 recdlePelephs dheisorios! wgsaarﬁﬁi%ﬁ»é il T RBHE ol umm it h

0. 1% A gisd p?ﬁméi rﬁ.@og@ gconpl ete reaction
after dZ: hour Séﬁ(@o‘éﬁér@g)ﬁfstﬁb@%{‘%ﬁt@ﬁegﬁn 15 m xture wgasdbg%ﬁl fied directly by
HPLC usi ntraaspdrtatmmeder fasnphtons Mey be ybohiired or liguid feiroeiatiens.or

purification were 0.1% TFA water and 80% acetonitrile in 0.1 TFA water.
Purifications were in sanple batches of 2-3nL (FIG 1B). Purified fractions

vere combi ned gngné )éﬁﬂiadhméﬁﬁ thé c8mpBuAds 6PBEAPtIVESaRE forM@alesomphi | | zed
solid was diluted in of water and re- | yophilized. 20 Approximately 1

mg of theintiaygnops adtrttmlstmtsormlmqut@ formylakionaean uawde seadardbr mass

comolna. SRERESRY RbSalie Sutihs R MGRI ARGl 8 ool igiart o
het er ogendetiyativestdre fbemgatedobr iMectidhGImalyaefredatbodimenepeund appear ed

as a white anorphous solid. 5 Exanple 4: Pegvl ation of Peptide with
N- Et hvl meF@MpPHBds PRAgFivatives are Ste”'@ﬂVQPhﬂ'Zé errrB@?'yﬁ'ﬁ%WbéF?é‘“@“hl 2.0 my (-

?hg4l m:jl}rgtge a§§¥agﬁﬁﬁf"g§°%'g%'%’8@t %ﬁ:ﬁ]%?@ }”ﬂ% el m bﬁ v;'?: {/g\é\ed >
pol yet hyl paﬂlcggar@nsbcm‘imeat yhegorr[pjoemdbmr deevgmuesmredermglatécélnth s shown
S T el RSB B 5 U S

in sterile single dosage containers. In a particular embodiment, formulations

for injection are provided in sterile single dosage containers. The formulations

may or may not contain an added preservative. Liquid formulations may take

such forms as suspensions, solutions or emulsions in oily or aqueous

25 vehicles, and may contain formulation agents such as suspending, stabilizing
and/or dispersing agents.

Methods of Administration

30 A compound or derivative described herein, or a pharmaceutically
acceptable salt thereof, is preferably administered as a component of a
composition that optionally comprises a pharmaceutically acceptable vehicle.
The compound or derivative is preferably administered subcutaneously.

Another preferred method of administration is via intravenous injection or
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(SEQ I D No: 29) CH20-(CH2CH20), - CHRCH2CH2NHCCH2CH2-N ) ------- NN S- Pepti de
(SEQ I D No: 82) WD 2010/ 053990PCT/ US2009/ 063276 The reacti on m xture was
gently agwoanedsaaoor oom tenperature for 2 hours. Table PCIPEIS2®|9106[t2t76Jre
PEG Mal em de MW [ kDa] NOF Corp. Catal og No. Anount [ng] Linear

SUNBRI GHT( r ME- Q2 0. 49 L SUNBRI 0O50MA 2.0
oo o g0 Ermiiousqalavencts Rkt R Koo ey A e ug TG I\’/ﬁﬁ%ear 20
SUNER GHT QU280 &0cRciigeBapbblis i bparp 2 SR BEia NE: 3001
15.0 nmg (0.49 nMol) Linear OSU | GHT(r) I\/E-400I\/A 20.0 mg (0.49 nMol)

Br anched sxastsmwaa@@wpow acdx!eenpe @@tfte e@npgum@om@m\)atm@m e Ended

Mal ei m de%ﬁ’mﬁ%’#@&%&& B)Ia%azg%ntratlon level in a defined range over a

5 period of time.

In certain embodiments, the compound or derivative is administered by
any other convenient route, for example, by infusion or bolus injection, or by
absorption through epithelial or mucocutaneous linings (e.g., oral mucosa,

10 rectal, and intestinal mucosa). Methods of administration include but are not
limited to parenteral, intradermal, intramuscular, intraperitoneal, intravenous,
subcutaneous, intranasal, epidural, oral, sublingual, intranasal, intracerebral,
intravaginal, transdermal, rectally, by inhalation, or topically, particularly to the
ears, nose, eyes, or skin. In most instances, administration will result in the

15 release of the compound or derivative into the bloodstream.

The preparation may be in the form of tablets, capsules, sachets,
dragees, powders, granules, lozenges, powders for reconstitution, liquid
preparations, or suppositories. Preferably, the compositions are formulated for

20 intravenous infusion or bolus injection, subcutaneous infusion or bolus

injection, or intra muscular injection.

The compound is preferably administered by non-oral routes. For

example, compositions may be formulated for rectal administration as a

25 suppository. For parenteral use, including intravenous, intramuscular,
intraperitoneal, or subcutaneous routes, the agents of the invention may be
provided in sterile aqueous solutions or suspensions, buffered to an
appropriate pH and isotonicity or in parenterally acceptable oil. Suitable
aqueous vehicles include Ringer's solution, dextrose solution, and isotonic

30 sodium chloride. Such forms may be presented in unit-dose form such as
ampules or disposable injection devices, in multi-dose forms such as vials
from which the appropriate dose may be withdrawn, or in a solid form or pre-
concentrate that can be used to prepare an injectable formulation. lllustrative

infusion doses may be given over a period ranging from several minutes to
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5.0 ng (0.49 nMol) The reaction m xtures were purified on a Sunm t
APS (Dionex, CA US A ) HPLCfit with a Gem ni 5u C6-phenyl 110 Angstrom
(10X100 rwp 2Phenseavenex, CA, U. S. A ) colunmm using the pr®@Coaskoogfepabl e 8.
Tabl e 8 Col urm Phenonenex Gemnini 5u C6-phenyl 110 Angstrom (10X100 nmm)

Sol vents: A: O/ TEA i 0. 10/ TFA h 80% cetonitril el Water UV:
D i nﬁ‘?"‘?@ dasy TePenah€leatinamnent A arstige aMauat ef Ris ibke i) o
time 2. e 864600 A LY BORIRUE P 4D SABRDT 100, 0%
54. 000 m n 0% 000 m n End I‘Exarrp le 5 CRHR2 and HR1 Agoni st Activity

- CAWP AsSdcuaneous detenCiiRakiag ©t @RHAYY &yogilRalivaev.y2098,0/01.t6fk PORH f ami | y

transf ect Bhoieen e Talkd % Al RandiecaolaV o7 o Rneh Rl i an adenosi ne
3',5 -gyclic nonophosphate (cAMP) assay. h-SCP (SEQ ID NO 1) was 10

eqw potent with h-UCN2 (SEQ ID NO 115) in this assay and shown to be the
nost sel ecti veAC¥RagaRISHAY b?r?qr"ﬂi@'stﬂﬂdftaﬁﬁulg? iphglefion methpds.c8HeRnt r at i on

anber - x7 IR0 PRy HouRR (S Hor K A g BT e L S o "

p?:DNAB 1/ ZG@)e;&pr&xss) and/oe aecosoh(Barsgvadnt gt alr.,anAb&IstolaEMédwtzlw(EK«/NLNC cell's by
eectropor ion |nta j arl's Salt wth 10% FBS,
50T U P pehs b 185535 gk Taleppub b HoYs Sl Erpuldtantae SR sodi um

pyr uvpé e and 0.1 nM nonessential am no acids, 600 g/nl 418. Cells were
grown at 37C in 5% CX2. 20 Cells were plated in 96-well tissue
cul tur e di shesIn 8nbodunerits @itrBbtrBEdsMEthatescoovdngitg e mvesQrED cel |/ wel | .

Cells were wash d S t hen ded L0 DVEM F- 12 u phenol
Fed. - cont GRRGEas EEF DR AT DLRLOHih a1 0 EeAmg ! asePte G e neubat e
with the pRhtige s admifiste LR 5abj 'e@ﬂ§uffér‘|’r‘?;' fAémfdrenadnddlddtas Ayindf or 60 mn
at 37 Cel sius. For subsequent evaluation of any ant agonl smactivity of

t hose pepSuees disraseddiporesr, pF caNWEOABULGHIS Reart Elponmsiabeng geiipies were

. oy SRR bathay b Hoddbid adiliPial SopMBr oo Pdiort KoL e oo

as positi metnn@ntddai intakee 088 rmamscw@orstempeobrbmch@@lmtamopf 0.5 M
HCl and m xin orbital rotation for at 4 Cel sius To assess

the acti vAbi rg‘famm@tqwéﬁwrwéf f}%@ﬁ@lﬂ@aﬁy eﬁﬂ@'W“”@rPﬁdﬂSeééglth‘%l ar cAWP
T B e s T R
cel I s wer sugh as etbdetingbdosd bsdilatbmastudiessareclinical trials, and by taking into
20 consideration routine factors, e.g., the mode or route of administration or drug
delivery, the pharmacokinetics of the agent, the severity and course of the
disease, disorder, or condition, the subject's previous or ongoing therapy, the
subject's health status and response to drugs, and the judgment of the
treating physician. An exemplary intravenous dose rate is in the range from
25 about 0.2 ng to about 52 ng of stresscopin-relative active agent per kg of
subject's body weight per minute, preferably about 0.2 ng/kg/min to about 22
ng/kg/min, or equivalently about 0.3 ug/kg to about 32 ug/kg daily. In the case
of bolus infusion or subcutaneous injection, the total dose can be
administered in single or divided dosage units (e.g., BID, TID, QID, twice-a-
30 week, biweekly or monthly). For a 70-kg human, an illustrative range for a
suitable dosage amount is from about 1 pug/day to about 1 mg/day. Weekly
dosage regiments can be used as an alternate to daily administration. In
another preferred embodiment, the CRHR2 peptide agonist of SEQ ID
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culture dishes (BD Biosciences, San Jose, CA, U S. A overnight at 50, 000
cell/well. Cells were first washed with PBS and then suspended with

DVEM F- 12Wai20t03899phenol red, contai ni ng pM i sobut yl met RgTABA0RI06827¢ | BVX) .
Suspended cells were transferred into a 96-well flash plate coated 10w th

scintilla id . s.yere fncy bat mlpMto 1
o for - ob0 A Spich FopriRsen AEHaRfd ks DI Baveec S atbont 2DKER: Ve
control . @ e cystalnadesiliianat pbsifon %%fltﬁewpﬁdégée@erme idhad@iisteten of 0.5M
HCl and m xed by orbital rotation for h at 4 I'sius in order to rel ease
i ntracell at aldose\lmf’1l)mgz$kg by boluti subcltaneous injastida te empadient ingneeas eased
intracell S tran err

scint 111 alfiSeeaidedtier by 1) hcgheos shwdSaiFeday Bive Bt gde "
i ntrace! | greglies¥ddcdl #e tWelt eliBe hekab ok ek & c@ér&f’b%rb%bﬂe ant i body.

To gener ate a standard curve, MP ranging from2.5 to 250 20 pnol es/m was
i ncl uded r@nsigderatieperi ment . [125I] CAVP was neasured on a TopCount
scintillation counter (Perkin Elnmer, MA, U S A. I ndi vi dual agoni st
concentration-response curve data were fitted to the H Il equation, see

formul a bel ow, Ongentpraphétacbifng patiéapispase, Sédrder,or cdbbRioddidsa, CA,
US A), to provide estinmates of agoni st concentration needed to generate

one. hal RG4S, thw@éﬁé@axh@@ﬁjus@@qurwmam OBEARIEB2RC] a) and Hi | |
|
Z nng1(|§ Sﬁrg%ﬁﬁﬁ%ﬁ?ﬁ?é gxarbp E‘r\ég@gé’agaé ?Pﬁeééfd%é@gdi?gfrﬂﬁﬁtr Sopcentration

2010/ 053986 dyS26 6&d (B d2aHa Iﬂmct@n&)ﬂtlag spmpparas stotanevetatnwihichttieel par anmet er
estimates were ysed tq generate a.si curve shown superi nposed on
the mean E%BER @%@ut@aqraorop et eBetTnmaialaingd. SERmioogs TG0 oo

expr essedpagn LileyiaRIAL AfabRoRFiidIBVEl reAfnmahidRay Bbask BafhS Wae and
listed with Et]heié\(I standéﬁe ?o‘r o?\IS’measuremen}/ E(aa . Logarlﬁsﬁm base 10
of the agbowst/eldcnequlream@’n(lttergﬁ iR tmealt nesa M)egdermlbnaslsamnh dyy subtracti on of
t he tﬁt co oundéRASO aI ue fromthe corresponding h-SCP (SEQ I D NG 1)
control pHAHEGTRACH 'Y "Bhe sanme assay batch. The SEM val ues of the Log
DR val ues are given by the square root of the sumof the squared SEM val ues

of the h-SCP (SEQ ID NO 1) 10 control and test conmpound pA50 val ues. Table
10: CRHR ant agbnhegtaipepbemimentsmthe sampayneds sadmpHsiered-iA CERIOPRIIGIKQQA =AL

D NG 1) WY o i i) oo BalReiNG iR 8° gl 4 FegieR o TmSCT (550

anti - sauveggjimen3h éér\é?ﬁ,erﬁiﬁialﬂn@nt@tﬁé&ﬂnpstmd i$ adrhahisterd) pribmoa
concentrati on-dependent manner consistent w th surnmountabl e conpetitive

ant agdhi sRPQErEently)withyios sybseauen tatthe adminisiationPhiteRng PeM@ERl a pA2 val ue

e el BRGETRER g™ ion A Gmpode Rl gt pRhes Y ooeet s ot

FHLLR TLLEIoIdlﬁféllS d3BAJeEQRbrd &dBWtistdidd in-thENanteetharmaceutical
composition with a compound as described herein. In another embodiment,

the one or more other biologically active agents are administered in a

25 separate pharmaceutical composition with a compound as described herein.
In accordance with this embodiment, the one or more other biologically active
agents may be administered to the subject by the same or different routes of
administration as those used to administer the compound.

30 In another embodiment, the compound is administered with one or
more other compound or composition for reducing risk or treating a
cardiovascular disease. Compounds or compositions that reduce the risk or

treat cardiovascular disease include, but are not limited to, anti-inflammatory
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I D NO 114 1VLSL DVRIG LLQ L LEQAR ARAAR EQATT NARI L ARV-14H2 h-UCN2 SEQ I D
NO 115 HPGSR | VLSL ARV-NH2 DVPI G LLQ L LEQAR ARAAR EQATT NARIL h-SRP SEQ ID
NO 117 WwWoO20104580 and rat peptides (see Table 10) wer @Cudsdo09i63i2he
stimulation of h-CRHRL or h-CRHR2 transfected SK-N-MC cells in the cAWP

flash plate as es were |ncy d for | sius. Curves
were 25 cHPERRaPE ?ftQIQF‘}P&q'H@r%”t%@QF' e geBls. Sodhaflisibents.

concent r atHrgRmoBARE NFSd AERhISY égé@ﬂsculréétltﬁfbmﬁun@ﬁman&%daﬁw@aﬂ The so
obt ai ned pA50 val ues are shown I'n in addition to literature

val ues. Wb@@l&/&)ﬁ@b@mm’falb?ré, g_lycoproteln ﬁ@ﬂllwsgwgpommrﬂéﬁdﬂ@ﬁt Publ i shed
Pept | depAﬁw%n%ﬁ? %h%r@‘@%rhﬂl‘éeto?lagghnggpcan bg%Mministered in

5 combination with the compound as described herein include bivalirudin,
hirudin, hirugen, Angiomax, agatroban, PPACK, thrombin aptamers, aspirin,
GPlIb/llla inhibitors (e.g., Integrelin), P2Y12 inhibitors, thienopyridine,

ticlopidine, and clopidogrel.

10 In embodiments, the compound is formulated into dosage forms
suitable for administration to patients in need thereof. The processes and
equipment for preparing drug and carrier particles are disclosed in
Pharmaceutical Sciences, Remington, 17th Ed., pp. 1585-1594 (1985);
Chemical Engineers Handbook, Perry, 6th Ed., pp.21-13 to 21-19 (1984);

15  Journal of Pharmaceutical Sciences, Parrot, Vol. 61, No. 6, pp. 813-
829(1974); and Chemical Engineer, Hixon, pp. 94-103 (1990).

The amount of compound incorporated in the dosage forms of the
present invention may generally vary from about 10% to about 90% by weight
20 of the composition depending upon the therapeutic indication and the desired
administration period, e.g., every 12 hours, every 24 hours, and the like.
Depending on the dose of compound desired to be administered, one or more
of the dosage forms can be administered. Depending upon the formulation,
the compound will preferably be in the form of an HCI salt or free base form.

25
Further, this invention also relates to a pharmaceutical composition or
a pharmaceutical dosage form as described hereinbefore for use in a method
of therapy or diagnosis of the human or non-human animal body.
30 This invention also relates to a pharmaceutical composition for use in

the manufacture of a pharmaceutical dosage form for oral administration to a
mammal in need of treatment, characterized in that said dosage form can be
administered at any time of the day independently of the food taken in by said

mammal.
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n CRHRL r-UCN 19.821 9.19 0.07 1.15 0.19 99.61 3.28 12 CRHRL h-SRP> 7 3
6.34 003 1.61 015 NA 20 CRHR1L h-SRP> 7 3 6.2 004 1.33 017 NA 11 CRHR1
h- SRP> 7 802010283903 1.26 013 NA 17 CRHRL h-UCN2 6. 02P00AIS2009/063276

10

15

20

25

30

This invention also relates to a method of therapy or diagnosis of the
human or non-human animal body that comprises administering to said body
a therapeutically or diagnostically effective dose of a pharmaceutical
composition described herein.

This invention also relates to a pharmaceutical package suitable for
commercial sale comprising a container, a dosage form as described herein,

and associated with said package written matter non-limited as to whether the

dosage form can be administered with or without food.

The following formulation examples are illustrative only and are not

intended to limit the scope of the inventions in any way.

EXAMPLES

Example 1: Synthesis and Purification of Peptide

The peptide of SEQ ID NO:29 was prepared by a solid phase peptide
synthesis reaction on a Rainin Symphony Multiple Peptide Synthesizer (Model
SMPS-110) using software version 3.3.0. Resin (NovaSyn TGR®, 440 mg,
approximately 0.1 mmole, 0.23 mmol/g substitution, Lot No. A33379) used for
the synthesis of peptide amides was a composite of polyethylene glycol and

polystyrene functionalized with an acid-labile modified Rink amide linker.

Amino acids used in synthesis contained Na-9-
Fluorenylmethoxycarbonyl (Fmoc) protection groups on the C-terminus and
the following side-chain protecting groups: Arg(2,2,4,6,7-
pentamethyldihydrobenzofuran-5-sulfonyl, pbf), Asp(tertiary butoxy, OtBu),
Asn(Trityl, Trt), GIn(Trt), Cys(Trt), His(Trt), Lys(t-Butoxycarbonyl, Boc),
Ser(tertiary butyl, tBu) and Thr(tBu).
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1.69 018 NA 15 CRHRL h-UCN3 <5 CRHR1 h-SCP <5 CRHR2 r- UCN
110.062 9.08 0.05 1.07 0.11 110.5 2.49 12 CRHR2 h-UCN2 9.372 / 9.12 5 8.04
0. 05 0.9 wo09101054998% 2. 89 16 CRHR2 PCT/US2009/063276

Coupling reactions were carried out by mixing N-Methylpyrrolidinone
(NMP) pre-swollen resin (0.1 mmole), a 5-fold molar excess of Fmoc-amino
acid in DMF (2.5 mL) and 5-fold molar excess of hexafluorophosphate
(HBTU) with a 10-fold molar excess of N-Methylmorpholine (NMM) in DMF
5 (2.5 mL) were added, then coupled for over 45 minutes. For Fmoc removal,
reactions were incubated with a 20% Piperidine/DMF solution for 2 minutes.
The solution was then drained and fresh 20% Piperidine/DMF was added and
incubated for 18 minutes. Reactions were then washed with NMP and
subsequent amino acid additions performed by repeat of coupling steps. For
10  C-terminal coupling to lle40, GIn39, Asn19, Asn12, and Val9 numbered from
the N-terminus, the coupling steps were performed twice.

Peptide cleavage from the resin was performed using a two-hour

cleavage program and incubation with 9 mL of a cleavage mixture comprising

15 trifluoroacetic acid (TFA) (100 mL), 1,2-ethanedithiol (EDT) (20.0 mL), phenol
(7.5 g), thioanisole (5 mL), triisopropylsilane (TIS) (5 mL) and water (5 mL).
The solution of cleaved peptide was transferred to a 50-mL BD polypropylene
centrifuge tube, and the peptide was precipitated with cold ethyl ether (40
mL). The mixture was centrifuged, and the ethyl ether was decanted from the

20 peptide. Ethyl ether (40 mL) was added, the mixture was vortexed and
centrifuged, and the ethyl ether was decanted. These steps (addition of fresh
ethyl ether, vortexing, centrifugation, and decanting) were repeated two
additional times. The peptide was dried in vacuo to give 408 mg (92% vyield) of
the crude product.

25

Peptide purification was performed on a Waters preparative HPLC

system (Waters, MA, U.S.A.). The crude peptide (~100 mg) was dissolved in
20/30/50 acetic acid/acetonitrile/water containing 0.1% TFA. The material
injected onto two Vydac C-18 columns (10 mm, 2.5 x 25 cm). After the

30 injection, a gradient of 0-45% solvent B (solvent B = 80% acetonitrile
containing 0.1% TFA) over 5 min and 45-70% solvent B over 60 min with a
flow rate of 6 mL/min was utilized to purify the peptide. Fractions were
collected and analyzed by analytical RP-HPLC, MALDI-TOF MS, and CE. The

most pure fractions were pooled and lyophilized to give 23 mg of product.
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h- UCN39.922 9.26 0.05 1.02 0.11 101.8 2.18 12 CRHR2 h-SCP- 94 9.41 0.06
0.99 0.12 99.31 2.69 16 CRHR2 h-SRP- 94 9.32 0.05 1.08 0.11 113.5 2.3 16
CRHR2 h- SUP291/0589905 0.03 1.04 0.06 97.53 1.29 32 CRHR2PRTSCPV0946323¢ 36 0. 04
1.39 0.05

MALDI-TOF MS yielded molecular weight of the product to equal 4400.5,
which is larger than the calculated molecular weight for C19sH326N56053S3 of
4399.2 by one hydrogen atom. Lyophilization was made by flash freezing the
liquid in an acetone dry ice bath for approximately 30 minutes. After freezing,
5 the product, in an open flask, was covered with filter paper and placed under
high vacuum. After 24 hours under high vacuum dried sample was removed

from vacuum and storage container sealed for future use.

Example 2: Conjugation of Peptide with N-Ethylmaleimide

10
Site directed N-ethylmaleimide capping on cysteine residues as shown

in Scheme 1 was achieved under the conditions as follows.

Scheme 1
N-Ethylmaleimide
Q o)
Ethyl—N S—— Ethyl—N
S-Peptide
O
(SEQ ID No:47)

SH

15 TKFTLSLDVPTNIMNLLFNIAKAKNLRCQAAANAHLMAQI-amide (SEQ ID No:29)

In a 2.5 mL polypropylene vial, 2.0 mg of the inventive peptide was
20 dissolved in 1.0 mL water. Twenty microliters of 0.1M aqueous N-
ethylmaleimide was then added immediately. The reaction was gently
agitated at room temperature for 2 hours. The reaction mixtures were purified
on a Summit APS (Dionex, CA, U.S.A.) HPLC fit with a Vydac C18 300
Angstrom, (10X250 mm; Grace Davison, IL, U.S.A.) column using the
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116.1 2.59 20 CRHR2 h-SCP- 94 9.39 0.02 1.55 0.12 98.2 1.31 30 CRHR2
h-UCN2 9.372 / 9.12 5 9.22 0.04 0.72 0.05 128.9 2.95 40 CRHR2 h-SRP- 9 4
9.58 0. 05w0.208/@339M8 108.7 2.48 25 CRHR2 h-SRP- 94 9. 23P0TAB2@9963206 06
98.56 1.42 36 Data in italic represents potency approxi mations; NA = data
not avail abl e.due to |0 ot.e and ted epti de . valyes from
Dobl | wnearen g BrdiSe AioRak ahE BrEnt ErGio B Fire %%gﬁeo%én?wés zod

pepti des b?inDII@rar?dNH% ﬁirbﬁhﬁﬁbh@fﬂ)o@fedté}fd y@lohmme@g transfected systems: 51

h- CRHRL or 2 m CRHR2b transfected CHO Kl célls (Lewis, K et al., 2001,
PNAS, vol. 98,
Table 6
Column: Vydac C18 300 Angstrom (10X250 mm)
Solvents: A: 0.1% TFA in Water
B: 0.1% TFA with 80%Acetonitrile/Water
uv: (1) 214 nm
(2) 280 nm
Flow: 2.000 ml/min at 0.000 min
Gradient (%B) at time:
4.000 min 0.0%
40.000 min 100.0%
60.000 min 100.0%
62.000 min 0.0%
75.000 min 0.0%
5

Example 3: Conjugation of Peptide with lodoacetamide-PEG

lodoacetamide-PEG, a linear 20 kDa polyethylene glycol chain with an
10 iodoacetamide terminus, and present in limiting quantities at slightly alkaline
pH with peptide of SEQ ID NO:29 resulted in cysteine modification as an
exclusive reaction as shown in Scheme 2. The cysteine thiol acted as a
selective point of attachment for the iodacetamide-PEG. The resulting
derivative alpha sulfahydrylacetamide linkage was achiral.
15
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?p. 7570-5); h-CRHR1 or 4 h-CRHR2b transfected HEK-293 cells, approxi mated
val ues from concentration response curves (Hsu, S.Y. et al., 2001, Nat.
Med., volwO2010M5399605- 11); 5 m CRHR2b transfect ed HEK- 298TAsRe0g/0¢Brauns, O.
et al., 2002, Peptides, vol. 23, pp 881- 10888). The effects of am dation
of the C term nal domain of h-SCP a st activity, in terms of potency
and/or intrinsic activity, were in Q P‘Lfa si nce 15reconbi nant

non- am dated peptide libraries would be dlfflcult to assay in the CRHR2
transfected SK-N-MC cel | s. To investigate the peptide agoni st
activity clodpaddtamiderPEsh regigehter entQani no aci ds, several nodified peptides
wer e synt hesi zed, starting with 1-[f 20del etions within the N-term nal
sequence. HE&EHz%@%@)ﬁUﬁW@t&CME d ingwater at stock concentrations of 1
mM and stored in Eppendorf t ubds (Cata) 5{; No. 0OBZs864111) in aliquots at -40
Cel sius. Peptides were thawed out onI once on t he day of the experinent,
and diluted further in the cAW assays buf f Al'l peptides that
produced cAWVP in h-CRHR2 transfected M&: ceI | s, achieved simlar

maxi mum r esponses w thin each experinental Lr eplicate. However the maxi mal
response to h-S Pg%r EQID NGO 1) did vary between daily replicates, so the
dat a were nor mal TKdEd-SLEVIPHE! Bk Rk NOHRVAOPagkien(FRA MNCR%
each replication. Data were then conbined from 3-5 replicate experinents
for final calculation of the agonist concentration-effect curve paraneters
(FIG 4). The pA50 val ues obtained are summari zed in Table 12.

15Non-am dated h-SCP (SEQ I D NO 113) was approxi mately 200-fold | ess potent
than the am dated parent peptide althoygh the maxi mumresponse was

i ndi stinguishable. In one batch the panent 40 ami no acid h- SCP peptide (SEQ
D NO 1) produ val f 9,411/ 0.03. Term nal am dation while

i nportant for %%géﬁgag%g”%@?%ﬁé entm al d a fully defined concentration-
20 effect curve was obtained with the nonegjn dat etbnpeateddeeptidé h t he sane
maxi mum response as the am dated parent pipti de. (sgq IDNE16M no acid
deletion (SEQ I D NO 107) had no significagt effect 1n potency (PAso 9.24
0.05), while the deletion of three (SEQ IDP NO 108) and 25 four (SEQ ID

NGO 109) amino acids resulted in a progresgive reduction in pA50 val ues
(8.49 0.08 andTREBSLOVPINIMNEE pPNEAKAKNLRCQANAERABIOMAQItagddé n Tabl e 12. The
deletion of five or nore amno acids (SEQ I D NO 110, SEQ ID NG 111 and SEQ
ID NO 112) resulted in conplete | oss of agonist activity (FIG 4).
Accordingly, the latter three peptides were tested as antagonists of h-SCP

at 30a concent gty %'nm‘ céﬁlcél'st&@@mg% 63'%%091‘1 .6 B8) BEPEptRRSof B2

significant effect on SCP concentration-effect curve iIndicating that
the pepti H%@l@;dtwamagfdmdnt@oth@eﬂaém dasle140mg (582 mynpl, dazgg, Bote al so no

N Dor m nafCi oo BEPHREReg i ng i Baon a8 bk DAl Cbadquence

af fect thEap@w@F?@op@tmﬁddé&pmrﬁlB@fWatér waeali@ed and tiiesotiosi d del etions
of the Nterm nal domain had progressive reduction in potency, 5while

pept i Hes vprtexeskyriliadsoligs ware sligsolvask é_odhﬁrﬂﬁUdé/&Qi@thrbﬁﬂﬁﬂle@fl n conpl ete
| oss of aggtndlﬁ%v@ﬁéd’dé&’a@é‘%lﬁ%ﬁ%ﬁ-ﬁ%@%ﬂtrﬂ &Y. AfS 2R8uk Yoo H;Pe later was

expect ed ased on a previous re m’lar analysis pertormnmed on

hUCN2 (| shibquot d?Rsénmube wals.renmizved, ariaemﬁélylmi bycéveré’éphase HR@udiBg3d , since
the deletions are close to the conserved am no-acid serine in position 6

and the 1088paMENex&G-ahemy!souinnn $Hthed. 19 hi-8/apstonitrile as glugnty N pAso SEM
nH sample showed near complete reaction after 2 hours (FIG. 1A). The reaction

15  mixture was purified directly by HPLC using a Phenomenex C6 phenyl 10 x
150 mm column. Eluents for purification were 0.1% TFA water and 80%
acetonitrile in 0.1 TFA water. Purifications were in sample batches of 2-3mL
(FIG. 1B). Purified fractions were combined and lyophilized in a 50 mL conical
flask. The lyophilized solid was diluted in 10 mL of water and re-lyophilized.

20 Approximately 1 mg of the final product was diluted to 1mg/mL and submitted
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SEM amax SEMfl 1 9.41 0.04 1.18 0.11 98.68 1.59 22 113 7.10 0.06 1.07
0.13 107.4 5.45 18 107 9.25 0.05 1.07 0.12 111.3 2.52 9 108 8.49 0.08 0. 82
0.10 106.8020085320109 7.34 0.09 0.74 0.10 109.6 6.16 1PCTAB20MX063276

for mass spectroscopic analysis (FIG. 1C). The average weight of the
pegylated compound of SEQ ID NO:102 was 25,449 Dalton due in part to the
heterogeneity in the length of the PEG polymer, and the compound appeared
as a white amorphous solid.

Example 4: Pegylation of Peptide with N-Ethylmaleimide linker

In a 2.5 mL polypropylene vial 2.0 mg (~ 0.44 nmol) of the peptide in
10 was dissolved in 2.5 mL water followed by the immediate addition of activated
and N-ethylmaleimide-derivatived polyethylene gycols of varying molecular
weight by using the amounts shown in Table 7.

Scheme 3
15

PEG reagent

0
Il
CH,0—(CH,CH,0),—CH,CH,CH,NHCCH,CH,—N

SH

TKFTLSLDVPTNIMNLLFNIAKAKNLRCQAAANAHLMAQI-amide
(SEQ ID No:29)

0]
I
—_— CHzo—(CHonzo)n_CHononzNHCCHonZ—N

S-Peptide

(SEQ ID No:82)
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12 111 NR
effects of cysteine nutation,
t he peptivwo20ydsB®d activity was investigated. Control
ID NO 1) varied for the various assay batches from9.47 to 9.74 with SEM of
nodi fi ed peptides were synthesized according

rétepd fotes are listed

0.03 to 0.11. Again,

to the above SThenwesctichitine was gentlgaghitediarogdtibenpe

in Table 13. PCT/ US2009/ 063276 99 8.94 0.1 0.8 0. 12

12 112 NR

46 9. 43 0ho®rsp. 04 0. 06

10

sever al

12 NR = no response 15Furthernore,
N- et hyl mal ei m de cappi ng,

NOF Corp. Catalog No.

Amount [mg]

SUNBRIGHT® ME-020MA

1.0 mg (0.49 nMol)

SUNBRIGHT® ME-050MA

2.0 mg (0.49 nMol)

SUNBRIGHT® ME-120MA

6.0 mg (0.49 nMol)

SUNBRIGHT® ME-200MA

10.0 mg (0.49 nMol)

SUNBRIGHT® ME-300MA

15.0 mg (0.49 nMol)

SUNBRIGHT® ME-400MA

20.0 mg (0.49 nMol)

SUNBRIGHT® GL2-800MA

40.0 mg (0.49 nMol)

WO 2010/ 053990
Table 7
PEG-Malemide

PEG Structure MW [kDa]
Linear 2
Linear 5
Linear 12
Linear 20
Linear 30
Linear 40
Branched 80
Double Ended 20
Maleimide

SUNBRIGHT® DE-200MA

5.0 mg (0.49 nMol)

The reaction mixtures were purified on a Summit APS (Dionex, CA,
U.S.A.) HPLC fit with a Gemini 5u C6-phenyl 110 Angstrom (10X100 mm;
Phenomenex, CA, U.S.A.) column using the protocol of Table 8.

Table 8
Column: Phenomenex Gemini 5u C6-phenyl
110 Angstrom (10X100 mm)
Solvents: A: 0.1% TFA in Water
B: 0.1% TFA with 80%Acetonitrile/Water
uv: (1) 214 nm
(2) 280 nm
Flow: 4.000 ml/min at 0.000 min

Gradient (%B) at time:

2.500 min 0.0%
40.000 min 70.0%
45.000 min 100.0%
52.000 min 100.0%
54.000 min 0.0%
60.000 min End
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100 8.64 0.07 1.1 0.1 47 9.5 0.06 -0.03 0.07 101 7.84 0.13 1.9 0.15 48 9.44
0.05 0.03 0.06 49 9.36 0.06 0.11 0.07 50 9.48 0.06 -0.01 0O.07
51 WO 2010/053990 PCT/US2009/063276

Example 5: CRHR2 and CRHR1 Agonist Activity — cAMP Assay

The CRHR2 and CRHR1 agonist activity of the CRH family was
characterized in two lines of SK-N-MC (human neuroblastoma) cells
transfected with either the human CRHR2 or human CRHR1 in an adenosine
3',5’-cyclic monophosphate (CAMP) assay. h-SCP (SEQ ID NO:1) was

10  equipotent with h-UCN2 (SEQ ID NO:115) in this assay and shown to be the
most selective CRHR2 agonist in the CRH family (FIG. 2). The concentration

required for 50% maximum effect (Asg) was 0.4 nM.

Human CRHR1 (accession number X72304) or CRHR2 (accession
15  number U34587) were cloned into pcDNA3.1/Zeo expression vector and
stably transfected into SK-N-MC cells by electroporation. Cells were
maintained in MEM w/Earl's Salt with 10% FBS, 50 I.U. penicillin, 50 pg/ml
streptomycin, 2 mM L-glutamine, 1 mM sodium pyruvate and 0.1 mM non-
essential amino acids, 600 ug/ml G418. Cells were grown at 37°C in 5% CO;,
20
Cells were plated in 96-well tissue culture dishes (Biocoat from BD
Biosciences) overnight at 50,000 cell/well. Cells were washed with PBS then
resuspended in DMEM F-12 without phenol red, containing 10 uM
isobutylmethylxanthine (IBMX). Cells were incubated with the peptides at
25 concentrations ranging from 1 pM to 10 uM for 60 min at 37° Celsius. For
subsequent evaluation of any antagonism activity of those peptides that did
not produce an agonist response, the peptides were pre-incubated at 10 uM
for 20 min prior to the addition of h-SCP for 60 min. Forskolin (10 uM), a
direct stimulant of adenylate cyclase, was used as positive control. The
30 assays were stopped by the addition of 0.5 M HCI and mixing by orbital
rotation for 2 h at 4° Celsius.
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8.79 0.04 0.68 0.05 52 9.42 0.04 0.05 0.05 53 -7.25 54
9.55 0.04 -0.08 0.05 Results exenplifying the activity profile of
vari ous mwoi2hiogEsd9ens of the inventive peptide are showRCITAISRDS/0aR € 14
i ncl udi ng stresscopin (h-SCP) 5peptide, urocortin 2 (h-UCN2), and

h- SCP- | A- PEG tide [.D.NO_102 .t h h- - | A- P | tid
havi ng t he SCg?B | ﬁ%&%?tﬁ”%{ 0(@% Vﬁ\év{'%%BQPﬁ:P? @W (Eﬁl_@@s%l gnpgg :aseset
forth in ﬁﬁ@cbmﬂupcﬂwaméaeu%lﬁﬁ‘embngm@ larrbqggh waaeaémas&tmg%% (IA) linker

to the cysteine in position 28. The data are the mean +SEM of one to three
repl i cat efCatapgiNe. 8%95@%%(?%5'“&@%% the. Al())\l\w@@rﬁﬂbve@sponse obt ai ned
to h-SCP within each replicate experinent. Table 14 SEQ ID

No. pASOSEMObHSEMamaxSEM | 1 9. 40

5 Transfected SK-N-MC cells were plated in 96-well Biocoat tissue
culture dishes (BD Biosciences, San Jose, CA, U.S.A) overnight at 50,000
cell/well. Cells were first washed with PBS and then suspended with
DMEM/F-12 without phenol red, containing uM isobutylmethylxanthine
(IBMX). Suspended cells were transferred into a 96-well flash plate coated

10  with scintillant fluid. Cells were incubated with peptides ranging from 1pM to 1
MM, for 60 min, at 37° Celsius. Forskolin at 10 uM was used as positive
control. After ligand stimulation, cells were lysed by the addition of 0.5M HCI
and mixed by orbital rotation for 2 h at 4° Celsius in order to release
intracellular cCAMP into the media.

15

Media containing released intracellular cAMP was transferred to a 96-
well flash plate coated with scintillant fluid containing an anti-cAMP antibody.
In this assay, intracellular cAMP competes with '2%|_labeled cAMP binding to
the antibody. To generate a standard curve, cAMP ranging from 2.5 to 250
20 pmoles/ml was included in the experiment. ['**I]-cAMP was measured on a

TopCount scintillation counter (Perkin ElImer, MA, U.S.A).

Individual agonist concentration-response curve data were fitted to the
Hill equation, see formula below, using GraphPad Prism (Graphpad Software,
25 LaJolla, CA, U.S.A.), to provide estimates of agonist concentration needed to
generate one-half maximal response (Aso), and the maximal asymptote (o)
and Hill slope (ny) parameters. In this equation, [A] is the agonist

concentration and E is the measured effect:

a-[A]™

30 __alAl
(415 +[A4T™
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0.02 1.26 0.08 100.1 1.11 28 115 9.51 0.02 1.34 0.09 116.9 1.33 24 102 8.15
0.02 1.05 0.05 111.1 1.95 32 The h-SCP-1A-PEG peptide was al so i ncubat ed
in the preeefdssf0100 15nM anti - sauvagi ne- 30 a sel ect i PETASAWE0HI276

ant agoni st of h-CRHR2 receptor, resulting in a rightward shift in the

h- SCP- | A- PEG pept i de, concentrali on-response curve wWth corresponding pAso
nppr oxi Mt o vl BEUGP Y BOM e eP AN op a5 el AR A RS eds PRI LG 100 %
20 Exanpl geﬁera@a@ngéct/m?ld%ef@r%wh is0pasimBoo&d BE tAS hhedr ¥xpdim&itadi ng
profile of h-SCP (SEQ ID NO 1) at CRHR2 was determ ned in radioligand

bi ndi ng stak Estencyestonaieaier agaistsapionats eSKerses gelthe negalive

t nat ol abelcoaHin o HE Mg o Sl aho B i B BRGARLERP D pet 1 e s
i mredi st emedsuasrrentSEN) Loghaitts baaepomfithatagbyisbboze & (olg BRpel | et ) .

5Frozen cel| pellets were defrosted on ice in 15 m of assay bufter that
was conpo¥alyesiverg Gaigulitee Sy subdrasiipngtine testcamprand phseXalNg M and 0. 089
nmM baci t r g¢d afrp i | utl nogeni zed
with a Po yt%ﬁé%@gz@z BI‘I ndi%égtqﬁaﬁs%?)[?%ﬁp%? g‘f?)%elalﬁg gxggrtﬁg?rﬂ%rrann

| nst r unenassayWbstchuTlye SEX) vallles dfdnedegddR vahescaslgivdrugetheasqudré Cel si us
at 800 x for 5 mn wth the pe ein i scar rnat ant was
re-centri ?Qfﬁé’(ﬁﬂ?ﬁ sgr@,c\ggée,gqaaméég YﬁﬁHe%gf ﬂ"edé%&qﬁgsﬁﬁmﬁ lt%g%e)fi nal pell et
bei ng1(?e- é?%@@te&ﬂc&%é?&fn@gh@ﬂalu@é.' bi ndi ng assays were conducted in
96-well Multiscreen G-/B filter plates (MIlipore, Billericay, MA, U S A)
that were pre-soaked in assay buffer wwth 0.3% PEI for 1 hour. For 15

conpetitiqn, studi el | menbranes of 45 pl vol u were incubated with

i ther 601804 TB=GRHE FrtagBRGh BRAEe0 -l gS el e for 't he. CRHR? agsay
or with [1251Ful{iiyk)rsauvaed Reodornithe nCRHRIzabsay0 || ¢ed be jor:esehce of 15 R
of conpeting l1gand for 120 mn having a total volune of 150 p .
Nonspeci fic binding was determ ned by inclusion of 1 kt,Mof r-UCNL (SEQ I D
NO 114). 20 ThBekdRrBR2rmedisied cAMR fesponse faha3eh (BEQ ID NQif) wasusi ng a
Mil tiscre ISt ) [ QA RBei Bl ] A). The
il tors wRsRaaonane BRlesvE CritRa Rt BrirsBlieghb s o,

radi oact i ¥ NO:reéBaisteerinoradid0) fin lat @reenaration-aepehdett ragnnérscdrisipiémnt
scintillation measured by a TopCount counter (Packard Bi oSci ence, Boston,
MA, U. S A)N.'th/ﬁulrmé’idﬁtﬁW%%W@e%\f%a'ﬁ‘@gpmsﬁ%ﬂ:'ﬁh 1 1t Peaseece 5 anti- Dat a
fromindi yi o Nid [ r age of
peci f1c P1o0HNEITRIED SbRL AR of 7 R Bl e B W S e D RO thg (B)

Wi thin each experinment. These data were then anal yzed using a

four;ii)ﬁlrarlreb r éogi stic using GraphPad Prismw th the upper (an®) and | ower
30 ( n) '4 &rﬂ) otes weighted to 100% and 0% respectively, by including

t hese M@Fu€STHWO TNOGy UREFLS raBevY & rRabd BEROWMERE T OWasi- and [RBegnestio: 113
concentrations of the conpetitor, respectively: a|#xfadatad) B - ‘'titax|'n
1+10(i|logl Ceo-[L]).nK h-sCP
DDPPL SIDLT FHLLR TLLEL ARTQS QRERA EQNRI IFDSV-NH, | r-UCN1 SEQ ID NO:114
IVLSL DVPIG LLQIL LEQAR ARAAR EQATT NARIL ARV-NH, h-UCN2 SEQ ID NO:115
HPGSR IVLSL DVPIG LLQIL LEQAR ARAAR EQATT NARIL h-SRP SEQ ID NO:117
ARV-NH,

Human and rat peptides (see Table 10) were used on the stimulation of
h-CRHR1 or h-CRHR2 transfected SK-N-MC cells in the cAMP flash plate
assay. Peptides were incubated for 1 hr at 37° Celsius. Curves were

25 calculated using non-linear regression sigmoidal concentration-response
analysis calculation in GraphPad Prism. The so obtained pAso values are
shown in Table 11 in addition to literature values.
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The conpetition curve obtained with h-SCP (SEQ I D NO 1) was 5bi phasic. This
I ndi cated a high and |ow affinity receptor binding state characterized by a
hi gh negawpwe10/isgwoi t hm of the concentration at 50% i nhiPBIrttUSee9OpI2G50) and
a low pl C50 of 6.6. The high-affinity site binding was shown to be

I nhi bi tedTb%&l:%g I AM guanosi ne 5'-0-[gamma-thio]triphosphate (GIPyS). In
contrast, 'A* (SEQ I D No. 115) exhibited only high affinity 10 bi ndi ng
suggesti ng That h-UC\NZ be S an agoni st p her Tnirinsic efficacy
than h-SCP (SEQ I D NO 1) {E:ﬁ‘g '%é’gassay. Ki vg é@mrmé%tljlti ng fromthis data
anal ysi s ar eRetrpi iRertidd)| ePAS. TaBfe 15EMecdht oSE¥EQ dvax NOOEM N CRFIRL
PKI ni | At 2 idNH 1942 '60. 28.14. 16(07651.95 7101904 9469003 881 144 8. 690. 15
0.910.27 8.5 1. 14 115 ND ,7.740. Q5 80,15 116 4.961. 0.791. 21
6. 450, v 0. ed0NBE 117K 77330, 0404560 %a 155 810,98 1 000 28 7. 80, 05
1.150.12 15NRHRMNot h-depect abl’e Exawl e db# Vasgulatr Snmath Musche

Rel axation - gt Aort G RINgs s 6.28 003 1.26 013 NA 17
CRHR1  h-UCN2 6.02 002 1.69 018 NA 15
CRHR1 h-UCN3 <5
CRHR1  h-SCP <5

CRHR2 rUCN1 10062 908 005 107 011 1105 249 12
CRHR2 h-UCN2937%912% 804 005 09 009 1147 289 16
CRHR2 h-UCN3 9922 926 005 1.02 011 101.8 218 12

CRHR2 h-SCP -9 941 006 099 012 9931 269 16
CRHR2 hSRP  ~g* 932 005 108 011 1135 23 16
CRHR2 h-SCP  ~g* 915 003 1.04 006 9753 129 32
CRHR2 h-SCP -9 936 004 139 005 1161 259 20
CRHR2 h-SCP  ~g* 939 002 155 012 982 131 30
CRHR2 h-UCN2937%912% 922 004 072 005 1289 295 40
CRHR2 hSRP  ~g* 958 005 1.06 013 1087 248 25
CRHR2 hSRP  ~g* 923 003 099 006 9856 142 36

Data in italic represents potency approximations; NA = data not available due to low potency
and limited peptide supply; values from published data were obtained with the author’s in-
house synthesized peptides used for cAMP stimulation of the following transfected systems:
5 ' h-CRHR1 or * m-CRHR2b transfected CHO-K1 cells (Lewis, K. et al., 2001, PNAS, vol. 98,
Ep. 7570-5);
h-CRHR1 or * h-CRHR2b transfected HEK-293 cells, approximated values from

concentration response curves (Hsu, S.Y. et al., 2001, Nat. Med., vol. 7, pp. 605-11);

10 > m-CRHR2b transfected HEK-293 cells (Brauns, O. et al., 2002, Peptides, vol. 23, pp. 881-
888).

The effects of amidation of the C terminal domain of h-SCP on agonist
activity, in terms of potency and/or intrinsic activity, were investigated, since
15  recombinant non-amidated peptide libraries would be difficult to assay in the
CRHR2 transfected SK-N-MC cells.

To investigate the peptide agonist activity contribution of different
amino acids, several modified peptides were synthesized, starting with 1-7
20 deletions within the N-terminal sequence. Each peptide was dissolved in
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The ability of h-SCP (SEQ ID NO 1) to relax vascul ar snooth nuscl e 20was
exam ned in isolated, rat aortic rings pre-contracted wth phenyl ephri ne
(PE) (seewBR@0/63990Thi s peptide (SEQ I D NO 1) produced PCT/US2009/063276
concentrati on dependent rel axation wwth a pAso of 6.050.12, but was 10-fold

oo oho e WaIt bk Goren T Bty Ph AN OUSt R N A Bloaagi ne- 30

( SEQ 25I DNUOOQQ%4H1)E%%ﬂ@u@ts9at—@@P@]éPé/i%CPb?fldéé"%?@H%w&%utoéh n Isol ated
Rabbit Heart The effect of CP (SEQ I D NO on heart rate (HR), |eft

vent ri cul @pcg(anthecdait @fatbﬁemerlmtv@ﬁ:dlltﬁed ﬁwﬁaerwaéhegéb@easam a
retrogradﬁ ﬁgrrfused Langendorff rabbit heart assay. A bolus of a

pl acebo- | Kecontrol vehicle or hsScP (SEQ ID NO 1) was adm ni stered
directdy into the perfusion block. h-SCP (SEQ ID NO 1) produced
concentration-dependent increases in heart rate and |eft ventricul ar

devel oped pres&imeptides fatpieduerd eAMEY indsEETtRA g aastectasseKNdiMCeor onar y
per f usi Onﬁfﬁse%gwgeﬁgrﬁIarar%aﬁln?tﬂﬂCr@&%c&f%s‘?%tﬂﬁm?ﬁl@xﬁ@ﬁFh%rn?ﬁ equal to 52

nM 9.9 n respecti vel 0 response was
observed replicate lbweher themhaximal ebspdnse toih-SEP (BEQ IDeYOI N glispawi fi cati on

teaches the, pringi Ies of the present 15i nvention th exanpl es provided
for the pE ‘g? rePU%Qtleéﬁ'Q)% $ta\)a/erpr}% jged & BismeK& U he practice of

the 'Tt)’e”Fésﬁi&n@@%ﬁ%@ﬁ’%témbd%tﬁnﬁ‘%aeﬁ‘r' Ilc‘é%hatDa%‘%/eréW ations and/or

nmodi fi1cati as cone within the scope o |l owing clainms and their
equi val encemb®d fCUAIVS: reWmte expetirentsdior ﬁnal&nlmlamm otieraganigl agoni st

activity towar cort c! o hin rel eas ne, r ec tor sai d
pept | de” BRI EC RN B PR ERel b estise YRR BR Ak NLRAG
AAANA HLMBGnmaMiedah Tadle hgast one am no acid of said peptide is
substituted with X provided that said substitution is not nade at positions

3, 29, and 33 of the ami no acid sequence, and wherein X is cysteine,

popt i 1o of o1 AN EMRRELN SR XSEELRRNET 1 FaERe} aRbiPBt AB0I0, e or oup
consi st i ngsefgotentftban tth@tarrn@@cedlpamerit péﬁﬁldé ditough ahe pasdrmumredpodsé or D at
p05|t|on4 X for V. at position at position 6; X for T at

osi t1 on WasJKSHRGUISNAp U POP GRS, g ResPr| QBB PERIN 6P ROPIe M a
iti f Y f . X f L at
posi (i on raiolD:H paea) bicdlo ebieit g CpopPanhaem@andh 5 11" o °

position wﬁ;leanPOftaﬁt fat pptesicyii®nofldssenti¥l él@d akuiy defasad cmelﬁr,atléinf or A at
position 19; X K at position 20; X for N at EOSI'[IOI’I 21; 5 X for L at

posi t?Q)n Qﬁect)@ww V\ﬁéto%é@ﬂjww e nog- amda&eaﬂoea de w‘@ﬁhzmme for Q at
position 4 at p05|t|on 27, X for A at
position %xnﬁuifnorreséog%e [B)g?:] I on %tgd pg‘???% 66&#'& position 31; X for L at
p;)si ti otn 3éSX for A gt _|c|)_(r)]5| tion 34; X for Q at p05| tion 35; andt de or |
at position pep _ e ptide is
cel Boted from Pie DR HofiPERBRL UF NGt Br D ab RS amlicast RITBRATKNL Ra

XFTLS LT EAE & RN BASRE R T Rg E0 MO Y o e e

L L FNI 23AKARKNr LBEQAIDANRAHDMAQINANEIds resulted id.a ﬂ'rbgre{sspld reelucfiors irepAgol,
wherein the am no acid sequence is selected fromthe group conS| sting of

SEQ | D Novalugs (848 + 9§38 and 735 + 96), regpedively Aandz@so tigteddRd abie 1dnd X i s
ﬂ’f\f(g'r ngt El'ggrgeedet on ?fsﬁvef?rcrﬁg IQ@ @é‘?%@ébﬂ@ Nee1PERdEdapHNosfaf m1 and a
and SEQ ID NO:112) resulted in complete loss of agonist activity (FIG. 4).
Accordingly, the latter three peptides were tested as antagonists of h-SCP at
30 a concentration of 10 uM (FIG. 5). None of the peptides had a significant
effect on the h-SCP concentration-effect curve indicating that the peptides not
only had no detectable intrinsic efficacy, but also no significant receptor

occupancy, i.e. affinity less than 10 uM.
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6. The conjugate of claim5, wherein X is cysteine. 7. The conjugate
of claimb5, wherein said linker is acetamde or Neth y I suc cinimid e.
5 8O 20058 vnj ugat e of claim5 further conpri si ngPpdlUseetapbine gl ycol
(PEG attached to said |inker, wherein said PEG has a nol ecul ar wei ght of
not nore than about 80 kDa. 109. The conjugate of claim@8, wherein said

|l i nker 1is acetam de. 10. The conjugate of claim8, wherein said PEG
has a nol ecul aN-eRintHHl dbhdin teletihs of abrimerd dmota@eP onth-gepght s

consi sting of about 2 kDa, about 5 kDa, about 12 kDa, about 20 kDa, about
30 kDa, aBequgine affert kmpeptde potency 1Reptides withpngde éowtansingragié, wher ei n

nherel ns B tRARER fifs RitekhBERfomain had progressivé red i Mot §' 2" ™ >

conj ugat ewdille Peptided Rithwdestins sfdive dranctd ardird- edRis resbited imydmplegs ni de.
2514. The peptide of claim1l, wherein said peptide has an am no acid

sequence Sssaitagenist aativiteang masrtaraffinity dog ot0 sM) TbheNetes was 3, 5, 6, 7,

9, 10, 11 , : 0, - 5, 26, 27,
25, 25, 3pPgged dpsclion prious feporit a SimtarepiEParEine8n/E havi ng 1 he
formul a oUCND(IEldrY IR.JNet\al., 3B06, Rbpticas) vB1. 127, bpe1 8GRt BAB), @incel them 4, and S
is the sulfur atomof the cysteine thiaol group of X 5 16.A conjugate of

cl ai m 6 heoleHgNs REE £loBMIP A FOngerrep @mineas ne in-RYHPTAPNheCH2 CH2- N
wher ej nagﬁ F-1e aicmﬁ sitjicfhéhe range from about 40 to about 1900, R is the
10 peptide o? cl'aim 1 having an am no acid sequence selected froma group
of SEQ ID NGCs. consisting of: 2, 3, 5 6, 10, 13, 16, 17, 18, 19, 20, 21,
22, 24, 25, 26 6( 8, 29, 32, 33, 35, 36, 37, 39, 40, and 41; and S is
the sul fur atofPBl€ 1%e cysteine thiol group of X. 1517. A conjugate of claim
6 having the for rrul&'&uﬂ) wreET e DPES TS a pranciedpotr yet hyl ene gl ycol

with a nol ecul ar wel aéAsgibogEMSO KD, gdf.l S &lapepégﬁe having the am no
acid sequence of S A n m of the cysteine
thiol group of X 18.'A co%f‘hgaf)@“oﬂ'&ﬁ‘ ai h'6 hgé'f;ﬂg {Re %6rnula of :

H3CQO( H2C1- | 2CO) nH2CHa@€H2CN\1ovhen®bn nOT s an3i ntiegéer 545t i@ range from about
40 to about 1900, RS a ti haying an,am,no_acjd_ seguence sel ected
fromthe group consi@?i nggp%?o 58§EQ H#]Noggz 1§1P§95§%d %6; and Sis the
sul fur atom of the cisteige thoob goexp ofio X 1883 Theosonjougate of clai m 16,
wherein n is an int e%er of _ about 460,7 and Ris a pegti de having the am no
aci d sequence of SEd PD NO?* 290090 074 0190 1998 ¢ ﬁ?ug@te of claim18,
wherein n is an integer ofyrabout 460, and R is a peptidezhaving the am no
aci d sequence of SEQ I D NO._ 29. 21. A polynucl eoti de encoding a
peptide of claim1. W8 NR 22 A pharmaceutical conpd$ition conprising
(a) a peptide of claiym 1, p@nd (b) a pharnmaceutically accgpt abl e exci pi ent.
23. A pharmaceut i Cod—e-oiiiotimt=imamt-aiiitriitg{=a=—t=a—a-ai=eg at € of 20cl| ai m 5;
and (b) a phar maceufWeaINOregEeRIR abl e exci pi ent .

15 Furthermore, the effects of cysteine mutation, N-ethylmaleimide
capping, and pegylation on the peptide agonist activity was investigated.
Control pAsp of h-SCP (SEQ ID NO:1) varied for the various assay batches
from 9.47 to 9.74 with SEM of 0.03 to 0.11. Again, several modified peptides
were synthesized according to the above Schemes, and the assay results for

20 these peptides are listed in Table 13.
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24. A pharnaceuti cal
and (b) a pharmaceutically acceptable

conposition conprising (a) the conjugate of claim19;

exci pi ent. 2525. A pharnaceuti cal

conposi t IO 200M58998i ng (a) the conjugate of claim20; aRGT(USP00/063276

pharmaceutical |y acceptabl e excipient.

claiml1 in the u
fromor di agno;ggp‘?/\;?

26. The use of a peptide of

cture of a nedicanent for treating a subject suffering

h a di sease, 30 disorder, or nedical condition
nmedi at ct ed
from t BBAIR oupy consigghi ngled DRet SBRdRaseand hgayt fleglDR e. gpy
27. TheNgse accor ding to cll¥im 26, V\/rwr dion the di sease, di sBhlder, “or
5nmedi ceat—ctom O Lo Ul aﬂ\,\,m Tt o206,
wher ei n ?he dégease 0% sorﬁgls, oro%dl ca.ﬁ1g cond;l on is hear 6? ailure. 1029.
A peptidé cond?isi ndPhe aRi’Ro acd® sequ¥nce oF20SEQ I D NO ~2-34 29.

30. A cotj uga®ed con®¥l6si ng10he pehei d¢
the cyst&i ne &93 posi®ddon 28.76f t h&0am
conj ugate of «bami m IW4 wheosin sad.o5 | i
N- et hyl succi ny g3 de. o.09 2.08 32.0.1de

conpri si gg pQJG)égt hyI ene gl yggl 20 (PE(
said PEG, has UdGar werlsght 06 o0t
conj ugat 3 wherern s lijn
havi ng the = h1%b adﬁjg

cl ai m 29! and856|s {05 sul &7 ato‘?ﬂ)
28 of tH& ami heb aci & Wequehded. 30851 A
formul a 18f : D5CH20-0(02H2 CHR@N0- CN2TH2 ¢
i nt eger 14n thes3nange from akout 40 to
29; and 13 i s gke sulgfgar at@rgjbof td1es C)

> cﬁ7 cl affi¥®29 and a Ir‘ﬂﬂ%r attached to
nd8aci d~s&guence. 15~2.40 31. The
nksr 1 s~amzetam de or ~2.32

coyj ugatezof cl ai m 3@3bprt her

5 @ttachegshto said | i>§1_5§r, wher ei n
oy e t about 80 33. The
ki%( cet am de. 253 A conj ugat e

erein Ris’ %peptide of

t H4 cysf%?fhe thiol gfédp at position
Al cd¥ ugat®8f cl ai m 362Ravi ng t he
PHAGHCCHBGH2- N 0.9der ei 2t | s 0%

atgyut 19985 R is a pepside of claim
stg ne tdwel group atogesition 28 of

the am ng aciglogequenme. 5036. A cop ugatg of &lgim 390$|avi od he fHgmul a
of : \CH2 SR 50 vvh & n ng |? anlﬁeiermlnth?ey{ange rom_agout 40 to
about 191 0, %II t| de cla ; dS t he sul fur gom of the
cystelnethlo Eroug) t 10 ditio 8lof’ 't he an oaC|d seq

37. A polynuctebti dd¥ncodi'fg t hedPepli d® of E1%i m 2804 0043, A

phar macedft i ca¥-0&onpd®<38t i on0&npri&rhg
phar maceéllt i cad.fy acddlst abl 6.7éxci pl.éht
conposi tazon campri siony t heosen) ugade

accept abze exgkpi enty.g320404Azphargesce
conj ugatg of b@i m %ﬁnand 8 7@har n@g@ut

phar macept i c t| on,GENPri$
pharma t| ca I acce tabl Xci p t
SEQUENCE |_| S ﬁé <1Pd% Johﬁé’gn &%gél $
Conposi t4’ons, 8t hods!? and%@es <A8b

!

t 8 peptidde of 040 ai m11151 29 &nd a
74 ~B% A phar nace@8i cal
f 7l ai mg2@ ando.a6 pharnsceut iowal | y
tigal cempositphen comprg si ng gghe
ically acgept ag)Pg exc{ pi ent Oc?gl A
%compg@te of claim.36 an
<

12080 gﬁiﬁlgfm@mmw%“’? o

PF&93040U§|98P2 1@0> 1h& <17695

Pat ent | *8ver s‘i’% 3. §.07 0.16 009
29 9.47 0.06 0.00 0.07
30 8.40 0.05 1.28 0.05
31 8.02 0.08 1.61 0.09
32 9.41 0.05 0.11 2.80
33 9.07 0.06 0.45 2.83
34 ~6.32 >3.19
35 8.93 0.06 0.70 0.07
36 9.10 0.07 042 2.88
37 8.58 0.10 1.05 0.11
38 ~6.67 >2.95
39 9.21 0.04 0.41 0.06
40 9.08 0.04 0.55 0.06
41 7.45 0.27 2.07 2.94
95 9.31 0.12 0.43 0.14
96 8.74 0.11 1 0.13
97 ~9.00 ~0.74
98 9.50 0.10 0.18 0.13

7.83 0.03 1.82 0.07
82 8.40 0.15 1.12 0.19
83 7.91 0.05 1.63 0.05
84 ~6.82 ~2.84
85 8.51 0.08 0.89 0.17
86 8.79 0.12 0.82 0.15
87 ~6.00 >3.68
88 8.12 0.03 1.55 0.04
89 8.48 0.08 0.98 0.14
90 ~7.49 ~2.17
91 ~6.23 >3.43
92 8.12 0.03 1.55 0.04
93 8.20 0.04 1.47 0.04
94 ~7.00 >2.39
42 ~7.75 ~1.72
43 9.79 0.04 -0.32 0.05
44 ~7.5 ~1.97
45 9.48 0.05 -0.01 0.06
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<210> 1 <211> 40 <212> PRT <213> Honp sapi ens <220> <221> nlo_RES <222>
(40)..(40) <223> Aml DATION <400> 1 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro
Thr Asn IWe 2M#058e9n Leu 151015 Leu Phe Asn Ile Ala Lys ARCA/US@IASI276eu Arg
Ala Gn Ala Al a AIa 202530 Asn Ala His Leu Met Ala Gn Ile 3540 <210> 2
<211> 40 <212> <213> Art] fICI I S qu nce <2 0> < ynt het i eptide
<220> <H1> @22> ( > AMPOATI O\ﬁﬁ’iow 6 “Oys @395 Phe
Thr Leu19%r L%@FAsp NHl Prd- *rhr A§ﬁ IIe‘W/Et Astd Leu 9484015 -0-8% Ph&0&sn 11e
Ala Lys'™ a L8 Asn08u Ard- Al a @15 Alla 48 a A9#42025805Asn (3% Hi §.06eu Met
Ala Gn Ile 3540 PRD3040VWPCTSEQUENCE. t4et <2335 3 <@064> 4®.k212>0PRT <213>
Artificial Sequence <220> <223> Synt he¢tisp pepbisde <2805 <22d.51 MODORES <222>
(40)..(40) <223> AM DATI ON <400> 3 Thi Gys Pheg7ghr Lgys Ser d@ Aspodal Pro
Thr Asn Ile Met Asn Leu 151015 Leu Ph n il alL Al a As eu Arg
Ala dn Ala Ala Ala 202530 Agz ;%742% ¥4 ~d2_©;5z 8.05

54 9.55 0.04 -0.08 0.05

Results exemplifying the activity profile of various modifications of the
inventive peptide are shown in the Table 14 including stresscopin (h-SCP)

5 peptide, urocortin 2 (h-UCN2), and h-SCP-IA-PEG peptide (SEQ ID NO:102),
with h-SCP-1A-PEG being a peptide having the SCP sequence with a cysteine
substitution in position 28 as set forth in SEQ ID NO:29 and a PEG polymer
linked via an acetamide (lA) linker to the cysteine in position 28. The data are
the mean +SEM of one to three replicates and are expressed as the % of the

10  maximum response obtained to h-SCP within each replicate experiment.

Table 14
S';% D bA,  SEM nw SEM e SEM n
1 9.40  0.02 126 0.08 100.1 1.11 28
115 951  0.02 134 0.09 116.9 133 24
102 815  0.02 1.05 0.05 111 195 32

The h-SCP-IA-PEG peptide was also incubated in the presence of 100
15 nM anti-sauvagine-30 a selective competitive antagonist of h-CRHR2
receptor, resulting in a rightward shiff in the h-SCP-IA-PEG peptide
concentration-response curve with corresponding pAsp approximate value of
6.89, when maximal response was constrained to 100 %.

20 Example 6: CRHR1 and CRHR?2 Radioligand Binding Activity

The binding profile of h-SCP (SEQ ID NO:1) at CRHR2 was
determined in radioligand binding studies in a membrane preparation of SK-N-
MC cells stably transfected with human CRHR2 using [125I]-anti-sauvagine-30
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Asn Ala H's Leu Met Ala A n Ile 3540 <210> 4 <211> 40 <212> PRT <213>
Sequence <220> <223> Synthetic peptide <220> <221> MOD_RES <222>
(40W0<220335398M DATI ON <400> 4 Thr Lys Cys Thr Leu S8€m/uSewmsiz7dé/al

Artificial
(40)..

Pro

Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg

Al d Al Al 3 Ala.d I 1 40 210> 5
A 31 0 e 11k PadiBdl B2 el e e sy el st e o 1 0t 220>

<223> Synb@@ts%ﬁﬁémattéﬁ/ffaz@?aﬁwm@as roxamatel 90x1(040) <223>
AM DATI ON <400> 5 Thr Lys Phe Cys Leu Ser Leu Asp Val Pro Thr Asn Ile Met

Asn Leu 1§Q|¢BIBG|I§§11 Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gn Ala Al a
Al a 202530 Asn Ala H's Leu Met Ala G n Ile 3540 <210> 6 <211> 40 <212> PRT

<213> Artificial
<222> K 40).

Val

Pro Thr Asn Il e Mt

10

15

20

25

30

was composed of 10 mR/I HEPES 130 mM NacCl, 4.7 mM KCI, 5 mM MgCly,
and 0.089 mM bacitracin at pH 7.2 and 21+£3° Celsius. The solution was then
homogenized with a Polytron tissue grinder at a setting of 10 and 7x3s
(Brinkmann Instruments, Westbury, NY). The homogenate was centrifuged at
4° Celsius at 800 x g for 5 min with the pellet being discarded. The
supernatant was re-centrifuged at 26,892 x g for 25 min at 4° Celsius with the
final pellet being re-suspended in assay buffer. All binding assays were
conducted in 96-well Multiscreen GF/B filter plates (Millipore, Billericay, MA,
U.S.A.) that were pre-soaked in assay buffer with 0.3% PEI for 1 hour. For
competition studies, cell membranes of 45 ul volume were incubated with
either 60 pM ['?°[]-anti-sauvagine-30 in 50 pl volume for the CRHR2 assay or
with ['#1]-(Tyr%)-sauvagine for the CRHR1 assay in the presence of 15 pul of
competing ligand for 120 min having a total volume of 150 ul. Nonspecific
binding was determined by inclusion of 1 uM of r-UCN1 (SEQ ID NO:114).
The bound radioactivity was separated by filtration using a Multiscreen Resist
manifold (Millipore Corp., Billerica, MA, U.S.A). The filters were washed three
times with ice-cold PBS at pH 7.5 and radioactivity retained on the filters was
quantified by its liquid scintillation measured by a TopCount counter (Packard

BioScience, Boston, MA, U.S.A). All experiments were performed in triplicate.

Data from individual competition curves were expressed as the
percentage of specific ['*I]-anti-sauvagine-30 or ['**[]-(Tyr®)-sauvagine
binding (B) within each experiment. These data were then analyzed using a
four-parameter logistic using GraphPad Prism with the upper (amax) and lower
(amin) asymptotes weighted to 100% and 0%, respectively, by including these
values two log units above and below the lowest and highest concentrations
of the competitor, respectively:

Cag,t (ax
T 14100 s (D)
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151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala
202530 Asn Ala H's Leu Met Ala G n Ile 3540 <210> 7 <211> 40 <212> PRT
<213> Artwohi2eicisa@equence <220> <223> Synt heti c pepti deP€ZAB2002283236 MOD RES
<222> (40)..(40) PRD3040WPCTSEQUENCE. t xt <223> AM DATI ON <400> 7 Thr Lys
Phe Thr Leu Cys Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn
Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn Ala His Leu
met Ala Gn Ile 3540 <210> 8 <211> 40 <212> PRT <213> Artificial Sequence
<220> <223> Synthetic peptide <220> <221> MOD_RES <222> (40)..(40) <223>
AM DATI ON <400> 8 Thr Lys Phe Thr Leu Ser Cys Asp Val Pro Thr Asn Ile Mt
Asn Leu 151015ThgeoRiietifion cuhee db@iratwith A-SEP (B¥0 IBWAMgwAsa Gn Ala Ala
Al a 202530 Asn Ala His Leu Met Ala Gn |le 3540 <210> 9 <211> 40 <212> PRT
<213> rt biphebigl TBisgndisatedahmh andpw sffinity seceptpebinding state

characterized by a high negative logarithm of the concentration at 50%
inhibition (plCso) and a low plCsp of 6.6. The high-affinity site binding was
shown to be inhibited by 100 uM guanosine 5'-O-[gamma-thio]triphosphate
(GTPyS). In contrast, h-UCN2 (SEQ ID No. 115) exhibited only high affinity

10  binding suggesting that h-UCN2 behaved as an agonist with higher intrinsic
efficacy than h-SCP (SEQ ID NO:1) in the assay. pK values resulting from
this data analysis are shown in Table 15.

Table 15
Receptor
CRHR1 CRHR2
SEQId pK Ny pPK, Ny
No.
1 4.6+0.28 1.16+0.65 5.71+0.04 1.00+0.04
114 8.69+0.15 0.91+0.27 8.51+0.05 1.194+0.14
115 ND 7.74+0.05 1.2840.15
116 4.96+1.69 0.79+1.21 6.49+0.07 0.68+0.08
117 ND 7.57+0.04 1.26+0.14
118 5.81+0.20 1.00+0.49 7.78+0.05 1.15+0.12
15 ND = Not detectable

Example 7: Vascular Smooth Muscle Relaxation - Rat Aortic Rings

The ability of h-SCP (SEQ ID NO:1) to relax vascular smooth muscle
20 was examined in isolated, rat aortic rings pre-contracted with phenylephrine
(PE) (see FIG. 6). This peptide (SEQ ID NO:1) produced concentration-
dependent relaxation with a pAsg of 6.05+0.12, but was 10-fold less potent
than h-UCN2 (SEQ ID NO:115) having a pAsp of 7.01+0.13. The responses
caused by h-SCP (SEQ ID NO:1) were inhibited by anti-sauvagine-30 (SEQ
25 ID NO:118).
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<220> <221> MOD_RES <222> (40)..(40) <223> AM DATI ON <400> 9 Thr Lys Phe
Thr Leu Ser Leu Cys Val Pro Thr Asn Ile Met Asn Leu 151015 Page 4
PRD3040WOWOPSBOSIEMCE. t Xt Leu Phe Asn Ile Ala Lys Al a LPSTASR00O226 g Al a
Gn Ala Ala Ala 202530 Asn Ala His Leu Met Ala G n Ile 3540 <210> 10 <211>
40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide <220>
<221> MOD _RES <222> (40)..(40) <223> AM DATI ON <400> 10 Thr Lys Phe Thr Leu

Ser Leu AgRa B’reaﬁmésmldrl@wrra&teﬁ&ané@m |%6ﬂa@é@Rlaeeut%rAsn Ile Ala Lys
Al a Lys Asn eu Met Ala Gn

Il e 3540 <210> 11 <211> 40 <212> PRT <213> Artifi CI al sequence <220> <223>

Synt heti c pept > Tl ON
23005 11 The Ly DE TR FEET BTN Gane ke FRU BV Saan Lo
15101% Le \F)hmrﬁ@@tubheanfkj dasdsaribhe s Asgesked i geRbgradenpesedl a Al a
202530 Asn Ala Hi S Leu Met Ala Gn |le 3540 PRD304OW)PCT§@%JENCE txt <210>

12" <2115 hgnaendosTilbicheas aapey A BPAIS GaypleReeo-lise 6oNEERIEs R et | ¢
peptide <gg@sEdlD NEFR sdmtristehl dirédR) infPhd o ANSHEN biotk H&EP 12

(SEQ ID NO:1) produced concentration-dependent increases in heart rate and

left ventricular developed pressure (dP/dtmax) and a corresponding decrease
10  in coronary perfusion pressure (CPP) at a concentration for 50% response

equal to 52 nM, 9.9 nM, and 46 nM, respectively (FIG. 7), while no response

was observed in case of the control vehicle.

While the foregoing specification teaches the principles of the present
15  invention, with examples provided for the purpose of illustration, it will be
understood that the practice of the invention encompasses all of the usual
variations, adaptations and/or modifications as come within the scope of the

following claims and their equivalents.

20
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Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Cys Asn Ile Met Asn Leu
151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala A n Ala Al a

Al a 202530 Asn Ala H's Leu Met Ala dn Ile 3540 <210> 13 <211> 40
<212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide
<220> <221> MOD_RES <222> (40)..(40) <223> AM DATI ON <400> 13 Thr Lys
Phe Thr LeGLABS) ey Asp Val Pro Thr Cys Ile Met Asn Leu 151015 Leu
Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala 202530
Asn Ala H's Leu Met Ala A n Ile 3540 <210> 14 <211> 40 <212> PRT
<213> Artifici aVhseiguodained iPRD3040WPCTSEQUENCE. t xt <220> <223>

Synt hetic peptide <220> <221> MOD _RES <222> (40)..(40) <223>

AM DATI ON <400> 14 Thr Lys Phe Thr Leu Ser Leu Asp Val 15 Leu Phe Asn

Ile Alg Lys A a.Lys Agep tm&\oﬂ@ag&rﬁstfdoﬁvugetums friicd@ophid € Pro Thr
Asn Cys Met Asn Leu 1015 Leu Arg 9 n Ala Ala Ala 30 35 4Q
<210> 15 releasing hormone receptortypeQ said peptide compnslng the amino acid

sequence of

LSLDV PTNIM NLLFN IAKAK NLRAQ AAANA HLMAQ |
10
wherein at least one amino acid of said peptide is substituted with X provided
that said substitution is not made at positions 3, 29, and 33 of the amino acid
sequence, and wherein X is cysteine, tyrosine;
or a pharmaceutically acceptable salt or amide thereof.
15
2, The peptide of claim 1, wherein said substitution is selected

from the group consisting of:

X for L at position 1;
20 X for S at position 2;
X for D at position 4;
X for V at position 5;
X for P at position 6;
X for T at position 7;
25 X for N at position 8;
X for | at position 9;
X for M at position 10;
X for N at position 11;
X for L at position 12;
30 X for L at position 13;
X for F at position 14;
X for N at position 15;
X for | at position 16;
X for A at position 17;
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<211> 40 <212> PRT <213> Artificial Sequence <220>
<223> Synt hetic peptide <220>

X for K at position 18;
X for A at position 19;
X for K at position 20;
X for N at position 21;
5 X for L at position 22;
X for R at position 23;
X for A at position 24,
X for Q at position 25;
X for A at position 26;
10 X for A at position 27;
X for A at position 28;
X for A at position 30;
X for H at position 31;
X for L at position 32;
15 X for A at position 34;
X for Q) at position 35; and
X for | at position 36.

3. The peptide of claim 1, wherein said peptide is selected from the

20  group consisting of:

XLSLD VPTNI MNLLF NIAKA KNLRA QAAAN AHLMA QI-NHg,

XTLSL DVPTN IMNLL FNIAK AKNLR AQAAA NAHLM AQI-NHg,

XFTLS LDVPT NIMNL LFNIA KAKNL RAQAA ANAHL MAQI-NH>, and
25 XKFTL SLDVP TNIMN LLFN] AKAKN LRAQA AANAH LMAQI-NHa.

4. The peptide of claim 1, wherein the amino acid sequence is
selected from the group consisting of SEQ ID NO.s 17, 18, 20, 21, 25, 26, 27,
29, 32, 33, 36, and 41; and X is cysteine.

30
5. A conjugate comprising the peptide of claim 1 and a linker

attached to the X of said peptide.

6. The conjugate of claim 5, wherein X is cysteine.
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<221> MOD_RES <222> (40)..(40) <223> AM DATI ON <400>
15 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Cys Asn
Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala
Ala Ala 202530 Asn Ala His Leu Met Ala G n Ile 3540 <210> 16 <211> 40
<212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide
<220> <221> MOD_RES <222> (40)..(40)

7. The conjugate of claim 5, wherein said linker is acetamide or N-

ethylsuccinimide.

8. The conjugate of claim 5 further comprising polyethylene glycol
(PEG) attached to said linker, wherein said PEG has a molecular weight of

not more than about 80 kDa.
10 9. The conjugate of claim 8, wherein said linker is acetamide.

10.  The conjugate of claim 8, wherein said PEG has a molecular
weight that is selected from the group of weights consisting of about 2 kDa,
about 5 kDa, about 12 kDa, about 20 kDa, about 30 kDa, and about 40 kDa.

16
11.  The conjugate of claim 5, wherein said PEG is branched or

linear.

12. The conjugate of claim 5, wherein said PEG further comprises a

20 reactive group.

13.  The conjugate of claim 12, wherein said reactive group is N-

ethylmaleimide.

25 14.  The peptide of claim 1, wherein said peptide has an amino acid
sequence selected from the group consisting of SEQID NO.s 2,3,5,6,7, 9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
31, 32, 33, 35, 36, 37, 39, 40, and 41.

30 15. A conjugate having the formula of:

62



PRD3040W)PCTSEQUENCE. t xt <223> AM DATI ON <400> 16 Thr Lys Phe Thr Leu
Ser Leu Asp Val Pro Thr Asn Ile Met Cys Leu 151015 Leu Phe Asn Ile
Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn Ala Hi s
Leu met Ala G n Ile 3540 <210> 17 <211> 40 <212> PRT <213> Artifici al
Sequence <220> <223> Synthetic peptide <220> <221> MOD_RES <222>
(40)..(40) <223> AM DATI ON <400> 17 r Lys Phe Thr Leu Ser Leu Asp
Val Pro Thr Asn Ile Met Asn Cys 15101% Leu Phe Asn Ile Ala Lys Al a
Lys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn Ala His Leu Met Al a
Gn lle 3540 <210> 18 <211> 40 <EM2>NPRT k213> Artificial Sequence
<220> <223> Synthetic peptide <220> < MOD _RES <222> (40)..(40)
<223> AM DATI ON <400> 18 Thr Lys Phe #hr Le&#® Ser Leu Asp val Pro Thr
Asn Ile Met Asn Leu 151015 Page 8 PREBO40WPCTSEQUENCE. t xt Cys Phe
Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gn Ala Ala Ala 202530 Asn
Ala Hs Leu Met Ala G n Ile 3540 <210> 19 <211> 40 <212> PRT <213>
Artifici al wBerpire Roe the2 ROptide2d TteiByh tanetS is the pulfdeate@2ETthe 2¢stainbOD_RES
<222> (40) ..41403 <2t2)?> AM DATI ON <400> 19 Thr Lys Phe Thr Leu Ser Leu
Asp val PriHEOURA Ky e Vet Asn Leu

5

16. A conjugate of claim 6 having the formula of:
Q

]
CH;0—(CH,CH,0)—CH2CHoCH,NHCCH,CH,—N

SR

wherein nis an integer in the range from about 40 to about 1900, R is the

10 peptide of claim 1 having an amino acid sequence selected from a group of
SEQ ID NOs. consisting of: 2, 3, 5, 6, 10, 13, 16, 17, 18, 19, 20, 21, 22, 24,
25, 26, 27, 28, 29, 32, 33, 35, 36, 37, 39, 40, and 41; and S is the sulfur atom
of the cysteine thiol group of X.

15 17. A conjugate of claim 6 having the formula of;

li
b PEG—H;NHCCH,CH,—N

SR
o]

wherein bPEG is a branched polyethylene glycol with a molecular weight of
about 80 kDa, R is a peptide having the amino acid sequence of SEQ 1D NO.
20 29, and S is the sulfur atom of the cysteine thiol group of X.

18. A conjugate of claim 6 having the formula of :
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151015 Leu Cys Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gn Ala Al a
Ala 202530 Asn Ala His Leu Met Ala G n Ile 3540 <210> 20 <211> 40
<212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide
<220> <221> MD _RES <222> (40)..(40) <223> AM DATI ON <400> 20 Thr Lys
Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu
Phe Cys Ile Ala Lys Ala Lys Asn Leu Arg Ala GnQAla Ala Ala 202530
Asn Ala Hs Leu net Ala Gn Ile 3540 PRD3040VWRCTSEQUENCE. t xt <210>
21 <211> 40 <212> PRT <24,89(HCH,COjnBiCabCoeguamee220> <223> Synt hetic
peptide <220> <221> MOD_RES <222> (40)..(40)H <22§§ AI\/I DATI ON <400> 21
Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn II favet Asn Leu
151015 Leu Phe Asn Cys Ala Lys Ala Lys Asn Leu ArglAla A n Ala Ala

Al a 202530 Asn Ala His Leu Met Ala A n Ile 3540 <29®> 22 <211> 40
<212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide

<220> <221> MD RES <22 (40) <223> AM DATION <400> 22 Thr Lys
Phe Thr LelN8EM Dé%aﬁé'é |'“|ﬂﬁ%aﬂ£ze from appit 4kto oyt 1860, 1R iEA s Leu

Phe Asn || gefitie mamng%@ahﬁm éaa sbgu%rﬂése%é%eﬁrﬂnﬂh% b Abkidfhgpto

AsnAIaHls Leu net Ala An _ )
5 SEQIDNO.s: 13, 29, and 36 and S is the sulfur atom of the cysteine thiol

group of X.

19.  The conjugate of claim 186, wherein n is an integer of about 460,
and R is a peptide having the amino acid sequence of SEQ ID NO. 29.

10
20.  The conjugate of claim 18, wherein n is an integer of about 460,
and R is a peptide having the amino acid sequence of SEQ 1D NO. 29,
21. A polynucleotide encoding a peptide of claim 1.
15

22. A pharmaceutical composition comprising (a) a peptide of claim
1; and (b) a pharmaceutically acceptable excipient.

23. A pharmaceutical composition comprising (a) the conjugate of
20 claim 5; and (b) a pharmaceutically acceptable excipient.

24. A pharmaceutical composition comprising (a) the conjugate of
claim 19; and (b} a pharmaceutically acceptable excipient.

25 25. A pharmaceutical composition comprising (a) the conjugate of
claim 20; and (b) a pharmaceutically acceptable excipient.

26. The use of a peptide of claim 1 in the manufacture of a

medicament for treating a subject suffering from or diagnosed with a disease,

30  disorder, or medical condition mediated by corticotrophin releasing hormone
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<210> 23 <211> 40 <212> PRT <213> Artificial Sequence
PRD3040WOPCTSEQUENCE. t xt <220> <223> Synt heti c peptide <220> <221>
MOD _RES <222> (40)..(40) <223> AM DATI ON <400> 23 Thr Lys Phe Thr Leu
Ser Leu Asp Val 15 Leu Phe Asn Ile Ala Cys Ala Lys Asn 2025 Asn Al a
Hs Leu met Ala Gn lle Pro Thr Asn Ile Met Asn Leu 1015 Leu Arg Al a
G n Al a Al eecaptoroactgiy selectedimnothepgroup corgisting aiometaboke dizsasarT

<213> ArtiLhghgherdtirace

27. The use according to claim 26, wherein the disease, disorder, or

5 medical condition is diabetes.

28. The use according to claim 26, wherein the disease, disorder, or

medical condition is heart failure.

10 29. A peptide comprising the amino acid sequence of SEQ D NO.
29.

30. A conjugate comprising the peptide of claim 29 and a linker
attached to the cysteine at position 28 of the amino acid sequence.

15
31. The conjugate of claim 30, wherein said linker is acetamide or

N-ethylsuccinimide.

32. The conjugate of claim 30 further comprising polyethyiene glycol
20 (PEG) attached to said linker, wherein said PEG has a molecular weight of

not more than about 80 kDa.

33. The conjugate of claim 32, wherein said linker is acetamide.

25 34. A conjugate having the formula of:
0
Ethyl—N
SR
0

wherein R is the peptide of claim 29, and S is the sulfur atom of the cysteine

thiol group at position 28 of the amino acid sequence.

30 35. A conjugate of claim 30 having the formula of:
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<220> <223> Synt hetic peptide <220> <221> MOD_RES
<222> (40)..(40) <223> AM DATI ON <400> 24 Thr Lys Phe Thr
Leu Ser Leu Asp Val

Il
CH,0—(CH,CH,0),;—CH2CHzCHoNHCCH,CH—N

SR
o

wherein n is an integer in the range from about 40 to about 1900, Ris a
peptide of claim 29; and S is the sulfur atom of the cysteine thiol group at

position 28 of the amino acid sequence.

36. A conjugate of claim 30 having the formula of;
0

H3CO(H20H2C0)nHZCH20HZC—NJk
H

CH,

SR,
wherein n is an integer in the range from about 40 to about 1900, Ris a
peptide of claim 29; and S is the sulfur atom of the cysteine thiol group at

10  position 28 of the amino acid sequence.
37. A polynucleotide encoding the peptide of claim 29.

38. A pharmaceutical composition comprising the peptide of claim

15 29 and a pharmaceutically acceptable excipient.

39. A pharmaceutical composition comprising the conjugate of claim

30 and a pharmaceutically acceptable excipient.

20 40. A pharmaceutical composition comprising the conjugate of claim

35 and a pharmaceutically acceptable excipient.
41. A pharmaceutical composition comprising the conjugate of claim

36 and a pharmaceutically acceptable excipient.
25
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Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Cys Lys Asn Leu
Arg Ala Gn Ala Ala Ala 202530 Asn Ala H's Leu Met Ala G n Ile 3540 <210>
25 <211> 40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
pepti de <220> <221> MOD _RES <222> (40)..(40) PRD3040WPCTSEQUENCE. t xt
<223> AM DATI ON <400> 25 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn
Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Cys Asn Leu Arg Ala G n
Ala Ala Ala 202530 Asn Ala Hi i | e 3540 <210> 26 <211> 40
<212> PRT <213> Artifi ciﬁqug@ﬁfgg%ﬁg%@ﬁﬂ%%&wm hetic peptide <220>
<221> MOD _RES <222> (40)..(40) <223> AM DATI ON <400> 26 Thr Lys Phe Thr Leu
Ser<Hoa Ahnea? &PPRNERP Asn I1e Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys
A adyss Qahd A &Rt @nibod] @ ofb & ik RoR02530 s Ala His Leu Met Ala Gn
|l e 3540 <210> 27 <211> 40 <212> PRT <213> Artificial Sequence <220> <223>
Sy ntépi cPRISPHIIUSESR220> <221> MOD RES <222> (40)..(40) <223> AM DATI ON
<4og{6§g7 {Hfyr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
151

<170> PatentIn version 3.5

<210> 1

<211> 40

<212> PRT

<213> Homo sapiens

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 1

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
40

<210> 2

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 2
Cys Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40
Page 1



Page 12 PRD3040WPCTSEQUENCE. t xt Leu Phe Asn Ile Ala Lys Ala Lys Asn Cys
Arg Ala Gn Ala Ala Ala 202530 Asn Ala H's Leu Met Ala G n Ile 3540 <210>
28 <211> 40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
pepti de <220> <221> MOD_RES <222> (40)..(40) <223> AM DATI ON <400> 28 Thr
Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe
Asn Ile Ala Lys Ala Lys Asn Leu Cys Ala G n Ala Ala Ala 202530 Asn Ala Hi s
Leu Met Ala G n Ile 3540 <21 PRT <213> Artificial
Sequence <220> <223> Synt het o §§pﬁ’§*§“§@8§@§ 1> MD_RES <222> (40).. (40)
<223> AM DATI ON <400> 29 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn
IIe: C Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Cys G n
Al a A>3 A 202530 Asn Ala His Leu net Ala G n Ile 3540

PRD3DBOVWARET BECQEENCE Guexte <210> 30 <211> 40 <212> PRT <213> Artifici al
Sequence <220> <223> Synthetic peptide <220> <221> MOD_RES <222> (40)..(40)
<22 fM@ﬂh é%%tl 30 Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn
Ile 1 gLeuPheAsnIIeAlaLysAIaLysAsnLeuArgAIaQ/s

AIaZAéloa Al a 202530 Asn Ala Hs Leu Met Ala d@n lle
< >

<221> MOD_RES

<222> (40)..(40)

<223> AMIDATION

<400> 3

Thr Cys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 4

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 4
Thr Lys Cys Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 5

<211> 40

<212> PRT

<213> Artificial Sequence

Page 2



3540 <210> 31 <211> 40 <212> PRT <213> Artificial Sequence <220> <223>

Synt hetic peptide <220> <221> MD RES <222> (40)..(40) <223> AM DATI ON <400>
31 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015
Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Cys Ala Ala 202530 Asn
Ala Hs Leu net Ala An Ile 3540 <210> 32 <211> 40 <212> PRT <213>
Artificial Sequence PRD3040WPCTSEQUENCE. t xt <220> <223> Synt hetic peptide
<220> <221> MOD_RES <222> (4QQp304éipcE NAMDATI ON <400> 32 Thr Lys Phe
Thr<lzy Ser Leu Asp Val Pro Thr Asn Ile t Asn Leu 151015 Leu Phe Asn Ile
Al a<13ss AbyathgsicAgeptida Arg Ala G n Ala Cys Ala 202530 Asn Ala His Leu net
Ala Gn Ile 3540 <210> 33 <211> 40 <212> PRT <213> Artificial Sequence
<22Q0(s223> Synthetic peptide <220> <221> MOD_RES <222> (40)..(40) <223>
AM ERTbONiopdREs> 33 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met
Asn<dZa 1610015(408u Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gn Ala Ala
Oys<¥32538" RN a H's Leu Met Ala Gn |le 3540 <210> 34 <211> 40 <212> PRT
<213moArtificial Sequence <220> <223> Synthetic peptide <220>

Thr Lys Phe Cys Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 6

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 6

Thr Lys Phe Thr Cys Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu

1 5 10

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 7

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>
<221> MOD_RES
<222> (40)..(40)
Page 3



<221> MOD_RES <222> (40)..(40) PRD3040WPCTSEQUENCE. txt <223> AM DATI ON
<400> 34 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 15
Leu Phe Asn Ile Ala Lys Ala Lys Asn 2025 Cys Ala His Leu Met Ala Gn Ile 10
Leu Arg Ala G n 15 Ala Ala Ala 30 35 40 <210> 35 <211> 40

<212> PRT <213> Artificial Sequence

PRD3040WOPCTSEQUENCE . txt
<223> AMIDATION

<400> 7

Thr Lys Phe Thr Leu Cys Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 8

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 8

Thr Lys Phe Thr Leu Ser Cys Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 9

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 9

Thr Lys Phe Thr Leu Ser Leu Cys val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Page 4



<220> <223> Synthetic peptide <220> <221> MOD_RES
<222> (40)..(40) <223> AM DATI ON

PRD3040WOPCTSEQUENCE . txt

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 10

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 10

Thr Lys Phe Thr Leu Ser Leu Asp Cys Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
40

<210> 11

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 11
Thr Lys Phe Thr Leu Ser Leu Asp val Cys Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40
Page 5



<400> 35 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn
Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Al a
202530 Asn Cys His Leu Met Ala G n Ile 3540 <210> 36 <211> 40 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic peptide <220> <221> MOD_RES
<222> (40)..(40) <223> AM DATI ON <400> 36 Thr Lys Phe Thr Leu Ser Leu Asp
Val Pro Thr Asn Ile Met Asn Leu 151015 Page 16 PRD3040WPCTSEQUENCE. t xt Leu
Phe Asn Ile Ala Lys Ala Lys | Ala Ala Ala 202530 Asn Al a
Cys Leu Met Ala Gin lle o B e R S T <3155 Acti 15 i al
Sequence <220> <223> Synthetic peptide <220> <221> MOD_RES <222> (40)..(40)
<22< OaM F3ATI ON <400> 37 Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn

Il eg 1§ As+ Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n
Al a<23a Arai202%30sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 12

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Cys Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 13

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 13
Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Cys Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 14

<211> 40

<212> PRT

<213> Artificial Sequence
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Asn Ala Hs Cys Met Ala G n Ile 3540 <210> 38 <211> 40 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic peptide <220> <221> MD RES <222>
(40)..(40) <223> AM DATI ON <400> 38 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro
Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg
Ala Gn Ala Ala Ala 202530 Asn Ala His Leu Cys Ala G n Ile 3540
PRD3040WPCTSEQUENCE. t xt <210> 39 <211> 40 <212> PRT <213> Artificial
Sequence <220> <223> Synt het | ' 1> MOD _RES <222> (40)..(40)
<223»0AM DATI ON <400> 39 Thrb{of@@%dg‘é%@%@i&éé@ Leu Asp Val Pro Thr Asn

|| e<MB> AsymtheuiclbdixiiSelLeu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala @ n
Ala Ala Ala 202530 Asn Ala H's Leu Met Cys @ n Ile 3540 <210> 40 <211> 40
<212»PBRT <213> Artificial Sequence <220> <223> Synthetic peptide <220>
<22122 IMOIMJRERE 222> (40) .. (40) <223> AM DATI ON <400> 40 Thr Lys Phe Thr Leu
Ser <42y ﬁgﬁ)VaMOPro Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn lle Ala Lys
Al a<437z DAEIPNArg Ala G n Ala Ala Ala 202530 Asn Ala His Leu Met Ala Cys
Il e<ad80 210> 41 <211> 40 <212> PRT <213> Artificial Sequence

PRD3040WPCTSEQUENCE. t xt <220>
Ihr Lys Phe Thr Leu Ser Leu Asp val 560 Thr Asn Cys Met ?sn Leu
5 5

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 15

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 15

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Cys Asn Leu

1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 16

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>
<221> MOD_RES
<222> (40)..(40)
Page 7



<223> Synthetic peptide <220> <221> MOD _RES <222> (40)..(40) <223>
AM DATI ON <400> 41 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Mt
Asn Leu 15 Leu Phe Asn Ile Ala Lys Ala Lys Asn 2025 Asn Ala Hi s Leu Met Ala

G n Cys 3540 1015 Leu Arg Ala G n Ala Ala Ala 30 <210> 42 <211> 40
<212> PRT <213> Artificial Sequence <220> <223> Synthetic
pepti de

PRD3040WOPCTSEQUENCE . txt
<223> AMIDATION

<400> 16

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Cys Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 17

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 17

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Cys
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 18

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 18

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Page 8



<220> <221> MOD_RES <222> (40)..(40) <223> AM DATI ON <220>
<221> MOD_RES <222> (40)..(40)

PRD3040WOPCTSEQUENCE . txt

Cys Phe Asn Ile Ala Lys Ala Lys Ash Leu Arg Ala Gln Ala Ala Ala
25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 19

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 19

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Cys Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
40

<210> 20

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 20
Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Cys Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40
Page 9



<223> Cys- NES <400> 42 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr
Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala
Gn Ala Ala Ala 202530 Asn Ala H's Leu Met Ala G n Cys 3540 <210> 43 <211>
40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide
PRD3040WPCTSEQUENCE. t xt <220> <221> MOD_RES <222> (40)..(40) <223>

AM DATI ON <220> <221> MOD RES <222> (35)..(35) <223> Cys-NES <400> 43 Thr
Lys Phe Thr Leu Ser Leu Asp l,e.Met Asn Leu 151015 Leu Phe
Asn Ile Ala Lys Ala Lys Asn @3%@%?#&%%% a Ala 202530 Asn Ala Oys
Leu Met Ala G n Ile 3540 <210> 44 <211> 40 <212> PRT <213> Artifici al
Squ%a]ﬁcze ;%220> <223> Synthetic peptide <220> <221> MOD_RES

<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 21

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Cys Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 22

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 22
Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Cys Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 23

<211> 40

<212> PRT

<213> Artificial Sequence
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<222> (40)..(40) <223> AM DATI ON <220> <221> MDD RES <222> (33)..(33) <223>
Cys- NES <400> 44 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn |Ile Met
Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala
Ala 202530 Cys Ala His Leu met Ala G n Ile 3540 <210> 45 <211> 40 <212> PRT
<213> Artificial Sequence PRD3040WPCTSEQUENCE. t xt <220> <223> Synt hetic
peptide <220> <221> MOD RES <222> (40)..(40) <223> AM DATI ON <220> <221>
MOD_RES <222> (32)..(32) <223z 3648idVERS Qe 43+ Thr Lys Phe Thr Leu Ser Leu
Asp<Mab Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys
Asn<128u ApygthAbai cGoeptilda Al a Cys 202530 Asn Ala His Leu Met Ala G n |le 3540
<210> 46 <211> 40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
peptige <220> <221> MOD_RES <222> (40)..(40) <223> AM DATI ON <220> <221>
MOD<RHS WRE% 31)..(31) <223> Cys-NES <400> 46 Thr Lys Phe Thr Leu Ser Leu
Asp<adZZb Pr49)Tht40Asn 11 e Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys
Asn<ded AMPPATEPNG n Ala Cys Ala 202530 Asn Ala His Leu Met Ala Gn Ile 3540

<2107 23

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Cys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 24

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 24

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu

1 5 10

Leu Phe Asn Ile Ala Lys Cys Lys Asn Leu Arg Ala Gln Ala Ala Ala
25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 25

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>
<221> MOD_RES
<222> (40)..(40)
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PRD3040WPCTSEQUENCE. t xt <211> 40 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic peptide <220> <221> MOD RES <222> (40)..(40) <223>

AM DATI ON <220> <221> MOD_RES <222> (28)..(28) <223> Cys-NES <400> 47 Thr
Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe
Asn Ile Ala Lys Ala Lys Asn Leu Arg Cys G n Ala Ala Ala 202530 Asn Ala Hi s
Leu Met Ala Gn |Ile 3540 <210> 48 <211> 40 <212> PRT <213> Artifici al
Sequence <220> <223> Synt het | ' 1> MOD _RES <222> (40)..(40)
<223223AM ApADhEIIN<220> <221> %ﬁ%@g@%@%g EG%%;%(ZG) <223> Cys- NES <400> 48
Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu
Phe<# % 14% Ala Lys Ala Lys Asn Cys Arg Ala Gn Ala Ala Ala 202530 Asn Al a
H Stiheyy iBihe AR ol ddre 3540, \RROBAA WP RCFSERQURNCE dhXt e <210> 49 <211> 40
<212> Pf-[eT <213> Artificial Sequent®e <220> <223> Syist hetic peptide <220>
<221> MOD _RES <222> (40)..(40) <223> AM DATI ON <220> <221> MDD RES <222>

(252eu q9ﬁé)Asﬁ2g13e>A%§:)J§|E§la Cys Asn Leu Arg Ala GIn Ala Ala Ala
20 2 30
5

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 26

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 26

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Cys Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 27

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 27

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15
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<400> 49 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu
151015 Leu Phe Asn Ile Ala Lys Ala Lys Cys Leu Arg Ala A n Ala Ala Ala
202530 Asn Ala His Leu net Ala Gdn Ile 35 40 <210> 50 <211> 40
<212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide
<220>

PRD3040WOPCTSEQUENCE . txt

Leu Phe Asn Ile Ala Lys Ala Lys Asn Cys Arg Ala Gln Ala Ala Ala
25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 28

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 28

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Cys Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
40

<210> 29

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 29
Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Cys Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40
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<221> MOD_RES <222> (40)..(40) <223> AM DATI ON <220> <221>
MOD_RES <222> (24)..(24) <223> Cys- NES <400> 50 Thr Lys Phe Thr
Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015

PRD3040WOPCTSEQUENCE . txt

<210> 30

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 30

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Cys Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 31

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES

<222> (40)..(40)

<223> AMIDATION

<400> 31

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Cys Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile

35 40
<210> 32
<211> 40
<212> PRT

<213> Artificial Sequence
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Leu Phe Asn Ile Ala Lys Ala Cys Asn Leu Arg Ala G n Ala Ala Ala 202530
PRD3040WPCTSEQUENCE. t xt Asn Ala H's Leu Met Ala G n Ile 3540 <210> 51
<211> 40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide
<220> <221> MOD RES <222> (40)..(40) <223> AM DATI ON <220> <221> MDD RES
<222> (20)..(20) <223> Cys-NES <400> 51 Thr Lys Phe Thr Leu Ser Leu Asp Val
Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Cys Ala Lys Ala Lys Asn Leu
Arg Ala Gn Ala Ala Ala 2025 1 t Ala Gn Ile 3540 <210>
52 g2bi> 40 <212> PRT <213> %%@Q"éﬁ?s%e%ﬂgﬁgé%zzw <223> Synthetic
peptidde <DMAbe&iZ2peptVidD RES <222> (40)..(40) <223> AM DATI ON <220> <221>
MOD RES <222> (19)..(19) <223> cys-NEs <400> 52 Thr Lys Phe Thr Leu Ser Leu
AspMal Pro Thr Asn Ile Met Asn Leu 151015 PRD3040WPCTSEQUENCE. t xt Leu Phe
Cys<1Jdie Abaw_kys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn Ala His
Leu<ddZ> AMG (#0D] e 3540 <210> 53 <211> 40 <212> PRT <213> Artifici al
Seqtrenice AHPOLLD23> Synt heti ¢ peptide <220> <221> MOD RES <222> (40). . ( 40)

<22370AM PATI ON

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Cys Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 33

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 33

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu

1 5 10

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Cys
25 3

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 34

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>
<221> MOD_RES
<222> (40)..(40)
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<220> <221> MOD _RES <222> (17)..(17) <223> Cys- NES <400> 53 Thr Lys Phe Thr
Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 15 Cys Phe Asn Ile Ala Lys
Ala Lys Asn 2025 Asn Ala His Leu net Ala Gn Ile 1015 Leu Arg Ala G n Ala
Ala Ala 30 35 40 <210>54 <211>40 <212>PRT

<213>Artificial Sequence <220> <223>Synt heti c peptide

PRD3040WOPCTSEQUENCE . txt
<223> AMIDATION

<400> 34

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Cys Ala His Leu Met Ala Gln Ile
35 40

<210> 35

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 35

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Cys His Leu Met Ala Gln Ile
35 40

<210> 36

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 36

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15
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<220>

<221>MOD_RES <222>(40) . . (40) <223>AM DATI ON

<221>MD RES <222>(16) .. (16) <223>Cys- NES <400>54

PRD3040WOPCTSEQUENCE . txt

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
25

Asn Ala Cys Leu Met Ala Gln Ile
35

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

40

37

40

PRT

Artificial Sequence

Synthetic peptide

MOD_RES
(40)..(40)
AMIDATION

37

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1

5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Cys Met Ala Gln Ile
35

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

30

40

38

40

PRT

Artificial Sequence

Synthetic peptide

MOD_RES
(40)..(40)
AMIDATION

38

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5

10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Cys Ala Gln Ile

35 40
Page 17
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Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Cys
PRD3040WOPcTSEQUENCE. t xt 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg
Ala Gn Ala Ala Ala 202530 Asn Ala His Leu net Ala Gn Ile 3540 <210> 55
<211> 40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide
<220> <221> MOD RES <222> (40)..(40) <223> AM DATI ON <220> <221> MDD RES
<222> (1)..(1) <223> cys-NE5- Peg_m20000 <400> 55 Cys Lys Phe Thr Leu Ser
Leu Asp Val Pro Thr Asn Ile eu Phe Asn Ile Ala Lys Ala
Lys Asn Leu Arg Ala G n Ala Al B@ao%ﬁgg%t%ﬁ%ﬁtha Hs Leu Mt Ala Gn lle
3540 <210> 56 <211> 40 <212> PRT <213> Artificial sequence <220> <223>
Synt c3 eptide <220> <221> MOD RES <222> (40)..(40) <223> AM DATI ON
<22 2<22 mOD RE5 <222> (2)..(2) <223> Cys- NES- Peg_m/\/ZOOOO

PRD3OBWRGET PEQUENCE G utexte <400> 56 Thr Cys Phe Thr Leu Ser Leu Asp Val Pro
Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg

aj%’%g@ @ﬁtﬁgg%gpggg%o Asn Ala H's Leu Met Ala Gn Ile

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 39

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Cys Gln Ile
35 40

<210> 40

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 40
Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Cys Ile
35 40

<210> 41

<211> 40

<212> PRT

<213> Artificial Sequence
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3540 <210> 57 <211> 40 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic peptide <220> <221> MOD_RES <222> (40)..(40) <223> AM DATI ON
<220> <221> MOD RES <222> (3)..(3) <223> Cys- NES-Peg MA20000 <400> 57 Thr
Lys Cys Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe
Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn Ala Hi s
Leu net Ala Gn |Ile 3540 <210> 58 <211> 40 <212> PRT <213> Artifici al
Sequence <220> <223> Synt het > MOD_RES <222> (40)..(40)
<223290BM DATI ON <220> <221> !K)%%B%@s? P%SE%%Q?;W)%%TSEQJENCE txt <222>
(4)<2234) syh2BetiCypeNESePeg mMn20000 <400> 58 Thr Lys Phe Cys Leu Ser Leu Asp
Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn
LeusApg Ala G n Ala Ala Ala 202530 Asn Ala His Leu met Ala Gn Ile 3540
<21622159 wmodliees 40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
peptidde <@@0>.4P21> MOD RES <222> (40)..(40) <223> AM DATI ON <220> <221>
MODSREE HHHATIRY) (5

<400> 41

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Cys
35 40

<210> 42

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES
<222> (40)..(40)
<223> Cys-NES

<400> 42

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Cys
35 40

<210> 43

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide
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<223> Cys- NE5- Peg_MA20000 <400> 59 Thr Lys Phe Thr Cys Ser Leu Asp Val Pro
Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg
Ala Gn Ala Ala Ala 202530 Asn Ala His Leu Met Ala Gn Ile 3540 <210> 60
<211> 40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide
<220> <221> MOD _RES <222> (40)..(40) <223> AM DATI ON
PRD3040W)PCTSEQUENCE. t xt <220> <221> MOD RES <222> (6)..(6) <223>
Cys- NES- Peg_MA20000 <400> 60PI£B?S'E)4WO?PCP£'I§%U-EK'E Ley Cys Leu Asp Val Pro Thr
Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile A&a Lys Ala Lys Asn Leu Arg Al a
Gn Ala Ala Ala 202530 Asn Ala His Leu Met Ala G n Ile 3540 <210> 61 <211>
40 > <313> Artificial Sequence <220> <223> Synthetic peptide <220>
<221 2 %fﬁ%@@gb (40)..(40) <223> AM DATI ON <220> <221> MOD RES <222>
(7)<223%) sBAPrddys- NES- Peg_MA20000 <400> 61 Thr Lys Phe Thr Leu Ser Cys Asp
Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn
Leuﬁ%‘{g Al@ @o Ala Ala Ala 202530 Asn Ala H S Leu Met Ala Gn Ile 3540
<2105262 6%31?(345@ <212> PRT <213> Artificial Sequence <220>

<223> Cys-NES

<400> 43

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala Cys Leu Met Ala Gln Ile
35 40

<210> 44

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES
<222> (33)..(33)
<223> Cys-NES

<400> 44

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Cys Ala His Leu Met Ala Gln Ile
35 40

<210> 45
<211> 40
<212> PRT
<213> Artificial Sequence
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<223> Synt hetic peptide <220> PPD3040WPCTSEQUENCE. t xt <221> MOD_RES <222>
(40)..(40) <223> AM DATI ON <220> <221> MOD RES <222> (8)..(8) <223>

Cys- NES- Peg_mn20000 <400> 62 Thr Lys Phe Thr Leu Ser Leu Cys Val Pro Thr
Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Al a
Gn Ala Ala Ala 202530 Asn Ala His Leu net Ala G n Ile 3540 <210> 63 <211>
40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide <220>
<221> MOD RES <222> (40)..(4 220> <221> MOD _RES <222>
(9)..(9) <223> Cys- NES- Peg_M%Dgggé@ﬁg%@agg&%ﬁLys Phe Thr Leu Ser Leu Asp
Cys<®0s Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn
Leu<%3g APAtEhicAPEPtAIdS Al a 202530 Asn Ala His Leu Met Ala Gn |le 3540
<210> 64 <211> 40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
peptizde PRD3040wWOPcr sSEQUENCE. t xt <220> <221> MOD RES <222> (40)..(40) <223>
AM WPCNIO@%BB& <221> MOD_RES <222> (10)..(10) <223> Cys- NES- Peg_MA20000

235" AMIDATION

<220>

<221> MOD_RES
<222> (32)..(32)
<223> Cys-NES

<400> 45

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Cys
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 46

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES
<222> (3D..(3D
<223> Cys-NES

<400> 46
Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Cys Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 47
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Thr Lys Phe Thr Leu Ser Leu Asp Val Cys Thr Asn Ile Met Asn Leu 151015 Leu
Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn Al a
H's Leu Mot Ala Gn Ile 3540 <210> 65 <211> 40 <212> PRT <213> Artificial
Sequence <220> <223> Synt hetic peptide <220> <221> MOD_RES <222> (40)..(40)
<223> AM DATI ON <220> <221> MOD_RES <222> (11)..(11) <223>

cys- NEs- Peg_mMn20000 <400> 65 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Cys
Asn Ile Met Asn Leu 151015 L ys Ala Lys Asn Leu Arg Al a
G n<Alla MA@ Al a 202530 Asn agﬁggﬂdﬁgﬂsé%t@h‘%%xé n lle 3540 <210> 66 <211>
40 <283> WRT <213> Artificial Sequence PRD3040WOPCcTSEQUENCE. t xt <220> <223>
Synfheri APdpicigd ePEICK221> MOD RES <222> (40)..(40) <223> AM DATI ON
<220»0s221> MOD_RES <222> (12)..(12) <223> cys- NES- Peq_m20000 <400> 66 Thr
Lys<Phe TdyntheticSeepdied Asp Val Pro Thr Cys Ile Met Asn Leu 151015 Leu Phe
Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn Ala Hi s
Leu s Ala Gn |le 3540 <210> 67 <211> 40 <212> PRT <213> Artificial
Sequence wop2Res <223> synt hetic peptide <220> <221> MOD_RES

<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES
<222> (28)..(28)
<223> Cys-NES

<400> 47

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Cys Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 48

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES
<222> (26)..(26)
<223> Cys-NES

<400> 48
Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Cys Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40
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<222> (40)..(40) <223> AM DATI ON <220> <221> MOD RES <222> (13)..(13) <223>
Cys- NES- Peg_M/\20000 <400> 67 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr
Asn Cys Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Al a
Gn Ala Ala Ala 202530 Asn Ala His Leu Met Ala G n Ile 3540 <210> 68
PRD3040WPCTSEQUENCE. t xt <211> 40 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic peptide <220> <221> MOD RES <222> (40)..(40) <223>

AM DATI ON <220> <221> MOD RE&D%%Z&FOPH@QUEQ%& 223> Q/s NE5- Peg_MA20000
<400> 68 Thr Lys Phe Thr Leu Ser Leu Pro Thr Asn Ile Cys Asn Leu
151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gn Ala Ala Ala

202 >AsTYy Ala His Leu Met Ala Gn Ile 3540 <210> 69 <211> 40 <212> PRT
<21 2§rt¢, ¢ ci al Sequence <220> <223> Synthetic peptide <220> <221> MOD_RES
<222213640rti fAd)a1<@&BrendM DATI ON <220> <221> MOD _RES <222> (15)..(15) <223>
Q/s NES- Peg_MA20000 <400> 69 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr

§§§§ “§§ntﬂ%ﬁﬁcL8ébt1de

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES
<222> (25)..(Q25)
<223> Cys-NES

<400> 49

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Cys Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 50

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (24)..024

<223> Cys-NES

<400> 50

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu

1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Cys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30
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151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala
202530 Asn Ala His Leu net Ala Gn Ile 3540 PRD3040WPCTSEQUENCE. t xt <210>
70 <211> 40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
pepti de <220> <221> MOD_RES <222> (40)..(40) <223> AM DATI ON <220> <221>
MOD_RES <222> (16)..(16) <223> Cys- NES- Peg_MA0000 <400> 70 Thr Lys Phe Thr
Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Cys 15 Leu Phe Asn Ile Ala Lys
Ala Lys Asn 2025 Asn Al a H'SP&%%4ﬁRﬁm?%§n@k§z|&% 10 Leu Arg Ala G n 15 Ala

Ala Ala 30 35 40 <210> 71

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 51

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES
<222> (20)..020)
<223> Cys-NES

<400> 51

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Cys Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 52

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES
<222> (19)..(19
<223> Cys-NES
<400> 52

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15
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<212> PRT <213> Artificial Sequence <220> <223> Synthetic
pepti de <220> <221> MOD_RES <222> (40)..(40)

PRD3040WOPCTSEQUENCE . txt
Leu Phe Cys Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 53

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES
<222> (17)..(17)
<223> Cys-NES

<400> 53

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Cys Phe Asn Ile Ala Lys Ala Lys Ash Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 54

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES
<222> (16)..(16)
<223> Cys-NES

<400> 54

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Cys
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<223> AM DATI ON

<220>

<223> Cys- NES- Peg_MA20000

<221> MOD_RES
<400> 71

PRD3040WOPCTSEQUENCE . txt
10

<222> (17)

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35 40

55

40

PRT

Artificial Sequence

Synthetic peptide

MOD_RES
(40)..(40)
AMIDATION

MOD_RES

..M
Cys-NES-Peg_mw20000

55

Cys Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 10

5

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
5

20

Asn Ala His Leu Met Ala Gln Ile

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

35 40

56
40
PRT
Artificial Sequence

Synthetic peptide

MOD_RES
(40)..(40)
AMIDATION

MOD_RES
(2)..(2)
Cys-NES-Peg_mw20000

30
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Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Cys
Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala 202530
PRD3040WPCTSEQUENCE. t xt Asn Ala His Leu net Ala Gn Ile 3540 <210> 72
<211> 40 <212> PRT <213> Artificial Sequence <220>

PRD3040WOPCTSEQUENCE. tXt
<400> 56

Thr Cys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 57

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (3)..(3)

<223> Cys-NES-Peg_Mw20000

<400> 57

Thr Lys Cys Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 58

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>
<221> MOD_RES
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<223> Synt hetic peptide
<223> AM DATI ON

<222>
<223>

<400>

<220>

<220>

<221> MOD_RES
<221> MOD_RES

PRD3040WOPCTSEQUENCE . txt

4..4D
Cys-NES-Peg_mw20000

58

) <222> (40)
<222> (18)..(18)

Thr Lys Phe Cys Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5

10

15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35 40

59
40
PRT
Artificial Sequence

Synthetic peptide

MOD_RES
(40)..(40)
AMIDATION

MOD_RES

(5)..(5)
Cys-NES-Peg_mw20000

59

Thr Lys Phe Thr Cys Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 10

5

15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
5

20

Asn Ala His Leu Met Ala Gln Ile

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

35 40

60
40
PRT
Artificial Sequence

Synthetic peptide

MOD_RES
(40)..(40)
AMIDATION

Page 28
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<223> Cys- NE5- Peg_MA20000 <400> 72 Thr Lys Phe Thr Leu Ser Leu Asp
Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Cys Asn Ile Ala Lys Ala Lys Asn
Leu Arg Ala G n Ala Ala Ala 202530 Asn Ala His Leu Met Ala G n Ile 3540
<210> 73 <211> 40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
pepti de <220> <221> MOD_RES <222> (40)..(40) <223> AM DATI ON <220> <221>
MOD RES <222> (19)..(19) <223> Cys- NES- Peg_MA20000 <400> 73 Thr Lys Phe Thr
Leu Ser Leu Asp Val Pro Thr Asohbh&r¥BteddeRck64+151015
PRD3040WPCTSEQUENCE. t xt Leu Phe Cys I%e(ﬁ%ﬁa Lys Ala Lys Asn Leu Arg Ala

G n<A0a Ala Ala 202530 Asn Ala His Leu Met Ala Gn Ile 3540 <210> 74 <211>
40 %121? "8%11)21_:‘?%%13> Artificial Sequence <220>

<223> Cys-NES-Peg_Mw20000
<400> 60

Thr Lys Phe Thr Leu Cys Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 61

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (7)..(D)

<223> Cys-NES-Peg_Mw20000

<400> ol

Thr Lys Phe Thr Leu Ser Cys Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 62

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>
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<223> Synthetic peptide <220> <221> nmOD _RES <222> (40)..(40) <223>

Al DATI ON <220> <221> MOD _RES <222> (20)..(20) <223> Cys- NES-Peg_MA20000
<400> 74 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu
151015 Leu Phe Asn Cys Ala Lys Ala Lys Asn Leu Arg Ala Gn Ala Ala Ala
202530 Asn Ala His Leu net Ala G n Ile 3540 <210> 75 <211> 40 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic peptide <220> <221> MOD_RES
<222> (40)..(40) <223> AM DA Na6arerssimies MOP_RES <222> (21)..(21) <223>
Cys<NES- Regp_MAR20000 <400> 75 PRD3040woPcTSEQUENCE. t xt 151015 Leu Phe Asn
IIe<%Zs LA @0Dys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn Ala His Leu
net <A3a AHPATEON3540 <210> 76 <211> 40 <212> PRT <213> Artificial Sequence
<22Q0(s223> Synthetic peptide <220> <221> MOD_RES <222> (40)..(40) <223>
AM EXXTLONon2REs <221> MOD RES <222> (22)..(22) <223> Cys- NE5- Peg_MA20000
<40€22276 Cmr--éél)s Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu
151045~ L ety PN ASA-M200% a Cys Ala Lys Asn Leu Arg Ala Gn Ala Ala Al a

<400> 62

Thr Lys Phe Thr Leu Ser Leu Cys val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 63

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (9..0(9

<223> Cys-NES-Peg_Mw20000

<400> 63

Thr Lys Phe Thr Leu Ser Leu Asp Cys Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 64

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide
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202530 Asn Ala His Leu Met Ala G n Ile 3540 <210> 77 <211> 40 <212> PRT
<213> Artificial sequence <220> <223> synthetic peptide <220> <221> MOD_RES
<222> (40)..(40) <223> AM DATI ON <220> <221> MOD RES <222> (23)..(23) <223>
cys- NES- Peg_mv20000 PRD3040WPCTSEQUENCE. t xt <400> 77 Thr Lys Phe Thr Leu
Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys
Cys Lys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn Ala His Leu Met Ala G n
|l e 3540 <210> 78 <211> 40 <;|QD% $gg§i A%ttl &icial Sequence <220> <223>
Synt hetic peptide <220> <221> 40)..(40) <223> AM DATI ON
<220> <221> MOD_RES <222> (24). (24) <223> Cys- NES- Peg_MA20000 <400> 78 Thr
Lys< k Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe
Asn< ﬁiH)y@ a Cys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn Ala Hi s
LEU<HE$ D& TON | e 3540 <210> 79 <211> 40 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic peptide <220> <221> MOD_RES <222> (40)..(40)

<2235 )AM PATLON <220>
<222> (10)..(10)
<223> Cys—NES—Peg_MWZOOOO

<400> 64

Thr Lys Phe Thr Leu Ser Leu Asp val Cys Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 65

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (1D ..(1D

<223> Cys-NES-Peg_Mw20000

<400> 65

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Cys Asn Ile Met Asnh Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 66
<211> 40
<212> PRT
<213> Artificial Sequence
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<221> MOD_RES PRD3040WPCTSEQUENCE. t xt <222> (25)..(25) <223>

Cys- NES- Peg_ MA20000 <400> 79 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr
Asn |le Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Cys Leu Arg Ala
Gn Ala Ala Ala 202530 Asn Ala His Leu net Ala G n Ile 3540 <210> 80 <211>
40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide <220>
<221> MOD RES <222> (40)..(40) <223> AM DATI ON <220> <221> MDD RES <222>

(26)..(26) <223> Cys- NE5- Pegp_,M%Q&mc n&9 Lhr Lys Phe Thr Leu Ser Leu
Asp VaI Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys
Asn< g Ala Gn Ala Ala Ala 202530 Asn Ala His Leu Met Ala Gn Ile 3540

<210%381 %@f_h[gtm)pé@tfﬁg PRT <213> Artificial Sequence <220> <223> Synthetic
pepti de <220> <221> MOD _RES <222> (40)..(40) <223> AM DATI ON
PRDSMOVOPCTSEQUENCE. t xt <220> <221> MOD RES <222> (27)..(27) <223>
Q/S@ES— O800 <400> 81 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr
%Wi eu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Cys Al a
a 202530

<220>

<221> MOD_RES

<222> (12)..(12)

<223> Cys-NES-Peg_Mw20000

<400> 66

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Cys Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 67

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (13)..(13)

<223> Cys-NES-Peg_Mw20000

<400> 67
Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Cys Met Asnh Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 68
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Asn Ala H's Leu Met Ala G n Ile 3540 <210> 82 <211> 40 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic peptide <220> <221> MDD RES <222>
(40)..(40) <223> AM DATI ON <220> <221> MOD RES <222> (28)..(28) <223>

Cys- NES- Peg_ MA20000 <400> 82 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr
Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Cys
Gn Ala Ala Ala 202530 Asn Ala H's Leu Met Ala G n Ile 3540 <210> 83 <211>
40 <212> PRT <213> Artificia SeIe 3> Synthetic peptide <220>
PPD304QWIRCT SEQUENCE. t xt <225§D§?/QDD_RE§S§§J%$29§E (<L% )..(40) <223> AM DATI ON
<22@212=22MRF MOD RES <222> (29)..(29) <223> Cys- NES- Peg_m20000 <400> 83 Thr
Lys<Prs THit FEuade?eqUsic@sp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe
Asn_jde Ala Lys Ala Lys Asn Leu Arg Ala Cys Ala Ala Ala 202530 Asn Ala Hi s
Leu<2st Ayatketid beptidd 40 <210> 84

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (14)..(14

<223> Cys-NES-Peg_Mw20000

<400> 68

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Cys Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 69

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (15)..(15)

<223> Cys-NES-Peg_Mw20000

<400> 69
Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Cys Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40
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<211> 40
Synt hetic peptide
AM DATI ON
<210> 70
<211> 40
<212> PRT
<213>
<220>
<223>
<220>
<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION
<220>
<221> MOD_RES
<222> (16)..(16)
<223>
<400> 70

<212> PRT

<213> Artificial Sequence

<220>

Artificial Sequence

Synthetic peptide

Cys-NES-Peg_mw20000

<221> MOD_RES

PRD3040WOPCTSEQUENCE . txt

<220> <223>
<222> (40) .. (40)

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Cys
1 5 15

10

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile

35
<210> 71
<211> 40
<212> PRT
<213>
<220>
<223>
<220>
<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION
<220>
<221> MOD_RES
<222> (17)..(17)
<223>
<400> 71

Artificial Sequence

Synthetic peptide

Cys-NES-Peg_mw20000

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 10

5

15

Cys Phe Asn Ile Ala Lys Ala Lys Asnh Leu Arg Ala Gln Ala Ala Ala

20

25 30
Page 34
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<220> <221> MOD_RES <222> (30)..(30) <223> Cys- NES- Peg_MA20000
<400> 84 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu
151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Cys Ala Ala
202530 Asn Ala His Leu Met Ala G n Ile 3540 <210> 85 <211> 40 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic peptide
PRD3040WoPcTSEQUENCE. t xt <220> <221> MOD_RES <222> (40)..(40) <223>

AM DATI ON <220> <221> MOD_RES:p3040w0PCTSEQUENCE . txt

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 72

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (18)..(18)

<223> Cys-NES-Peg_Mw20000

<400> 72

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Cys Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 73

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (19)..(19)

<223> Cys-NES-Peg_Mw20000
<400> 73

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15
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<222> (31)..(31) <223> Cys- NES-Peg_MA0000 <400> 85 Thr Lys Phe Thr Leu Ser
Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Al a
Lys Asn Leu Arg Ala G n Ala Cys Ala 202530 Asn Ala His Leu Met Ala Gn lle
3540 <210> 86 <211> 40 <212> PRT <213> Artificial Sequence <220> <223>
Synt hetic peptide <220> <221> MOD _RES <222> (40)..(40) <223> AM DATI ON
<220> <221> MOD RES <222> (32)..(32) <223> cys- NES- Peg mn20000 <400> 86 Thr
Lys Phe Thr Leu Ser Leu Asp %% l,e.Met Asn Leu 151015 Leu Phe
AsnLdd ehdl@sLyre Alla LLy;sAmmyf?iiﬂ%%PmE ALl 120w 202530 Asn Ala H s
Leu net Ala Q& Ile 3540 <210=2587 <211> 40 <2139 PRT <213> Artificial
Sequence PRD3040WPCTSEQUENCE. t xt <220> <223> Synthetic peptide <220>
<2213, MODLRES 52727 A140%1n @40) <223> AM DATI ON <220> <221> MOD_RES <222>
(33)..(33)35<223> Cys- NES- Pag_MA20000 <400> 87 Thr Lys Phe Thr Leu Ser Leu
Asp Val Pro Thr Asn Ile Met Asn Leu 15 Leu Phe Asn Ile Ala Lys Ala Lys Asn
2025, {gys A a His Leu Met Ala G n Ile 3540 1015

<211> 40

<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (20)..020)

<223> Cys-NES-Peg_Mw20000

<400> 74

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Cys Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 75

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (2D ..(2D

<223> Cys-NES-Peg_Mw20000

<400> 75

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
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Leu Arg Ala G n Ala Ala Ala 30 <210> 88 <211> 40
Artificial Sequence <220>

MOD_RES

<222> (40)..(40)

PRD3040WOPCTSEQUENCE . txt
10

<223> Synthetic peptide

15

<212> PRT
<220>

Leu Phe Asn Ile Cys Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35 40

76
40
PRT
Artificial Sequence

Synthetic peptide

MOD_RES
(40)..(40)
AMIDATION

MOD_RES
(22)..Q22)
Cys-NES-Peg_mw20000

76

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 10

5

15

Leu Phe Asn Ile Ala Cys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
5

20

Asn Ala His Leu Met Ala Gln Ile

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

35 40

77

40

PRT

Artificial Sequence

Synthetic peptide

MOD_RES
(40)..(40)
AMIDATION

MOD_RES
(23)..(023)
Cys-NES-Peg_mw20000

30
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<223> AM DATI ON <220> <221> MOD_RES <222> (34)..(34) <223>
Cys- NES- Peg_ MA20000 <400> 88 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro
Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg
Ala Gn Ala Ala Ala 202530 Asn Cys His Leu Met Ala Gn Ile 3540 <210> 89
PRD3040WPCTSEQUENCE. t xt <211> 40 <212> PRT

PRD3040WOPCTSEQUENCE. tXt
<400> 77

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Cys Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 78

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (24)..024

<223> Cys-NES-Peg_Mw20000

<400> 78

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Cys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 79

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>
<221> MOD_RES
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<213> Artificial Sequence <220> <223> Synthetic peptide <220> <221> MOD_RES
<222> (40)..(40) <223> AM DATI ON <220> <221> MOD RES <222> (35)..(35) <223>
Cys- NE5- Peg_ MA20000 <400> 89 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr
Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Al a
Gn Ala Ala Ala 202530 Asn Ala Cys Leu Met Ala G n Ile 3540 <210> 90 <211>
40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide <220>
<221> MOD RES <222> (40)..(4 220> <221> MOD _RES <222>
(36%2226360255228)Cys- NES- Peg%ﬁ%ggég%cﬁ%@é%%%ﬁr Lys Phe Thr Leu Ser Leu
Asp<dZ3b Piys-TEB$-PAgMW20800kt Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys
Asnjgg)u A%g Ala Gn Ala Ala Ala 202530 Asn Ala H's Cys Met Ala G n Ile 3540
PRI 0}V CTSEQUENCE. t xt <210> 91 <211> 40 <212> PRT <213> Artifici al
Sequences $h20Phr<223>seBynéihekp ovapepid der 9R20P1 <B24>asNODRRES <222> (40).. (40)
<228> AM DATI ON 220> <221> MOD RE®S <222> (37).. (3P <223>

Cys- NES- Peg_MA20000

Leu Phe Asn Ile Ala Lys Ala Lys Cys Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 80

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (26)..(26)

<223> Cys-NES-Peg_Mw20000

<400> 80

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Cys Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 81

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>
<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION
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<400> 91 Thr Lys Phe Thr Leu Ser

Leu Asp Val

Pro Thr Asn Ile Met Asn Leu

151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala A n Ala Ala Ala

<210> 92 <211> 40
<223> Synt hetic peptide

202530 Asn Ala His Leu Cys Ala @n Ile 35 40
<212> PRT <213> Artificial Sequence <220>
<220>
PRD3040WOPCTSEQUENCE . txt

<220>

<221> MOD_RES

<222> @27)..027)

<223> Cys-NES-Peg_Mw20000

<400>

81

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 10

5

15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Cys Ala Gln Ala Ala Ala
25

20

Asn Ala His Leu Met Ala Gln Ile

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35 40

82

40

PRT

Artificial Sequence

Synthetic peptide

MOD_RES
(40)..(40)
AMIDATION

MOD_RES
(28)..(28)
Cys-NES-Peg_mw20000

82

30

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5

10

15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Cys Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile

<210>
<211>
<212>
<213>

<220>
<223>

<220>

35 40

83

40

PRT

Artificial Sequence

Synthetic peptide
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<221> MOD_RES
MOD_RES
Lys Phe Thr Leu Ser Leu Asp Val

<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

<222> (38)..(38)

<222> (40)..(40) <223> AMDATION  <220> <221>

<223> Cys- NES- Peg_MA20000 <400> 92 Thr
Pro Thr Asn Ile Met Asn Leu 151015

PRD3040WOPCTSEQUENCE . txt

MOD_RES
(40)..(40)
AMIDATION

MOD_RES
(29)..(029)
Cys-NES-Peg_mw20000

83

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5

10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Cys Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35 40

84

40

PRT

Artificial Sequence

Synthetic peptide

MOD_RES
(40)..(40)
AMIDATION

MOD_RES
(30)..Q30)
Cys-NES-Peg_mw20000

84

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 10

5

15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Cys Ala Ala
5

20

Asn Ala His Leu Met Ala Gln Ile

<210>
<211>
<212>
<213>

<220>
<223>

35 40

85

40

PRT

Artificial Sequence

Synthetic peptide

30
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Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala 202530
PRD3040WPCTSEQUENCE. t xt Asn Ala H's Leu net Cys A n Ile 3540 <210> 93
<211> 40 <212> PRT <213> Artificial Sequence <220> <223>
Synt heti c peptide <220>

PRD3040WOPCTSEQUENCE . txt

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (3D..(3D

<223> Cys-NES-Peg_Mw20000

<400> 85

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Cys Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 86

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (32)..(32)

<223> Cys-NES-Peg_Mw20000

<400> 86

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Cys
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 87
<211> 40
<212> PRT
<213> Artificial Sequence
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<221> MOD_RES

MOD_RES

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

<222> (39)..(39)

<222> (40)..(40)
<223> Cys- NE5- Peg_MA20000

<223> AM DATI ON

PRD3040WOPCTSEQUENCE . txt

Synthetic peptide

MOD_RES
(40)..(40)
AMIDATION

MOD_RES
(33)..(33)
Cys-NES-Peg_mw20000

87

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5

15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Cys Ala His Leu Met Ala GIn Ile

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35 40

88

40

PRT

Artificial Sequence

Synthetic peptide

MOD_RES
(40)..(40)
AMIDATION

MOD_RES
(34)..(34)
Cys-NES-Peg_mw20000

88

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 10

5

15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
5

Asn Cys His Leu Met Ala Gln Ile
35

<210>

20

40

89

30
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93 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu
151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala A n Ala Ala Ala
202530 Asn Ala His Leu Met Ala Cys Ile 3540 <210> 94 <211> 40 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic peptide <220> <221> MOD_RES
<222> (40)..(40) <223> AM DATI ON <220> <221> MOD RES <222> (40)..(40) <223>
Cys- NES- Peg_MA20000 <400> 94 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr
Asn Ile Met Asn Leu 151015 ﬁ@{;@ txt Leu Phe Asn Ile Al a
LyS<H1a szs Asn Leu Arg Al a G n P%%%g%% Asn Ala Hs Leu Met Ala
3%){1&,2 <210> 95 <211> 40 <212> PRT <213> Artificial Sequence <220>
<2283 33y AT | €13depR9UgBC& 220> <221> nOD RES <222> (40)..(40) <223>
Ami DAFLON <220> <221> MOD_RES <222> (28)..(28) <223> q/s-NES- Peg_MA2000
<40022395 Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (35)..(35)

<223> Cys-NES-Peg_Mw20000

<400> 89

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala Cys Leu Met Ala Gln Ile
35 40

<210> 90

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (36)..(36)

<223> Cys-NES-Peg_Mw20000

<400> 90
Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Cys Met Ala Gln Ile
35 40
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Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu
Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Cys G n Ala Ala Ala 202530 Asn Al a
H's Leu Mt Ala Gn Ile 3540 <210> 96 <211> 40 <212> PRT <213> Artificial
Sequence <220> <223> Synt hetic peptide <220> <221> MOD_RES <222> (40)..(40)
<223> AM DATI ON <220> <221> MOD_RES <222> (28)..(28) <223>

Cys- NES- Peg_MA000 <400> 96 PRD3040WOPcTSEQOENCE. t xt 151015 Leu Phe Asn Ile
Ala Lys Ala Lys Asn Leu Arg i 202530 Asn Ala H s Leu net
Ala Gn Ile 3540 <210> 97 <2%D§O%%<P§I{%>Q%|5@Rgrﬂgf3> Artificial Sequence
<220> <223> Synt hetic peptide <220> <221> MOD_RES <222> (40)..(40) <223>
AM PONk220> <221> MOD RES <222> (28)..(28) <223> cys-NE5-Peg_mv12000
<400 97 Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu
1510118 eartRiieciddnsdduendt a Lys Ala Lys Asn Leu Arg Cys Gn Ala Ala Ala
20253% Asn Ala H's Leu Met Ala G n Ile 3540 <210> 98 <211> 40 <212> PRT
<21 rtd.ficlLal ce <220> <223> Synthetic peptide <220> <221> MOD_RES
<22 33? 40%’)?”??%1‘8‘)‘: BT AV DATI ON

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (37)..(037)

<223> Cys-NES-Peg_Mw20000

<400> 91

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25

Asn Ala His Leu Cys Ala Gln Ile
35 40

<210> 92

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (38)..(38)

<223> Cys-NES-Peg_Mw20000

<400> 92

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30
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<220> <221> MOD_RES <222> (28)..(28) <223> Cys- NES- Peg_m\2000- NEm
PRD3040WPCTSEQUENCE. t xt <400> 98 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro
Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg
Cys Gn Ala Ala Ala 202530 Asn Ala H's Leu Met Ala G n Ile 3540 <210> 99
<211> 40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide
<220> <221> MOD_RES <222> (40)..(40) <223> AM DATI ON <220> <221> MOD _RES
<222> (28)..(28) <223> Q’S"\E%E;B@WQ&%@N?QQ% 99 Thr Lys Phe Thr Leu Ser
Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala
LysA#sAlaglisArey @ps @snGIAl dlél a Ala 202530 Asn Ala His Leu net Ala Gn lle
3540 <210>°100 <211> 40 <2#9> PRT <213> Artificial Sequence <220> <223>
Synt hetic peptide <220> <221> MOD_RES <222> (40)..(40) <223> AM DATI ON
<220210s2243> MOD_RES PRD3040WPCTSEQUENCE. t xt <222> (28)..(28) <223>

Q/s§212§- Fﬁ%_MMOOOO <400> 100

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (39)..039

<223> Cys-NES-Peg_Mw20000

<400> 93

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Cys Ile
35 40

<210> 94

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (40)..(40)

<223> Cys-NES-Peg_Mw20000
<400> 94

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15
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Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu
Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Cys G n Ala Ala Ala 202530 Asn Al a
Hs Leu met Ala Gn Ile 3540 <210> 101 <211> 40 <212> PRT <213> Artificial
Sequence <220> <223> Synt hetic peptide <220> <221> MOD_RES <222> (40)..(40)
<223> AM DATI ON <220> <221> MOD_RES <222> (28)..(28) <223>

Cys- NE5- Peg MMO000O_Branched <400> 101 Thr Lys Phe Thr Leu Ser Leu Asp Val

Pro Thr Asn lle Met Asn Leu 15k835.dee¥sidiendsnykl e Ala Lys Ala Lys Asn Leu
Ar gLy Ph& AsnAt B Alla L@JsaA?aOZ%OAsAsneuAlAaz I-%&Nt‘au /)in/EthI AL n 1le 3540 <210>

102 <211> 40 212> PRT <213> Adtificial Sequendé@ <220> <223> Synthetic
peptide <220> <221> MOD RES <222> (40)..(40) <223> AM DATI ON

PRD3OAQYPGESEQUENCE. At 52202 <221> MOD_RES <222> (28)..(28) <223>
Cys- 1 A- PeggsMA20000 <400> 1@2 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr

Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Cys
€] n<ﬂ0§ A:ngsa Ala 202530 Asn Ala Hs Leu Met Ala Gn |Ile 3540 <210> 103 <211>

40 211> 40
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (28)..(28)

<223> Cys-NES-Peg_Mw2000

<400> 95

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Cys Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 96

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (28)..(28)

<223> Cys-NES-Peg_mMw5000

<400> 96

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
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<212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide <220>
<221> MOD RES <222> (40)..(40) <223> AM DATI ON <220> <221> MD _RES <222>
(28)..(28) <223> Cys-|A-Peg_MABOOOO <400> 103 Thr Lys Phe Thr Leu Ser Leu
Asp Val Pro Thr Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys
Asn Leu Arg Cys G n Ala Ala Ala 202530 Asn Ala His Leu net Ala Gn Ile 3540
<210> 104 <211> 40 <212> PRT <213> Artificial Sequence <220> <223>

Synt hetic peptide <220> PRD3 StloPE <221> MOD _RES <222>
(40)..(40) <223>5AM DATI ON <§|€2’do?’,\é\ﬁ’ﬂ221> EE%EEE&EZZJ’& (28)..(28) <223>
Cys-1 A- Peg_mw40000 <400> 104 Thr Lys Phe Thr Leu Ser Leu Asp Val Pro Thr
Asn || e Mt u 151015 Leu Phe nlle a s,-Al a. Lys Asn Leu Arg Cys
& et BnismabTe BE8 AR RIS RF e e Mo 10f G A iR D500 20105 105 <0125
40 <212> PRT <213> Artificial Sequence <220> <223> Synthetic peptide

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 97

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (28)..(28)

<223> Cys-NES-Peg_Mw12000

<400> 97

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Cys Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 98

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (28)..(28)

<223> Cys-NES-Peg_MwZ2000-NEM
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<220> <221> MOD RES <222> (40)..(40) <223> AM DATI ON <220> <221> MDD RES
<222> (12)..(12) <223> Cys-I|A-Peg_MA20000 <400> 105 Thr Lys Phe Thr Leu Ser
Leu Asp Val Pro Thr Cys Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Al a
Lys Asn Leu Arg Ala G n Ala Ala Ala 202530 Asn Ala H's Leu Met Ala Gn lle
3540 <210> 106 <211> 40 <212> PRT <213> Artificial Sequence <220> <223>
Synt hetic peptide PRD3040WOPCTSEQUENCE. t xt <220> <221> MOD_RES <222>
(40)..(40) <223> AM DATI ON < Gk 222> (35)..(35) <223>
Cys<dob>Pegg MA20000 <400> 106;'grtﬁ’rb4Lys S e el by Asp Val Pro Thr
Asn Ile Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Al a
G nIfN &YAIRRCATR 202580 Wdh ARP /3ty 8l 40" M Nea""é 2N k8540 <210> 107 <211>
39 212> PRT <213> Artificial Sequence <220> <223>7"Synthetic peptide <220>
<221> MOD_RES <222> (39)..(39) <223> AM DATI ON <400> 107 Lys Phe Thr Leu
Ser Ltteﬁhﬂs%nv?e Pla LPar A hys | AsnMeeu Ase QysuGlredlazdelslahe Asn Ile Ala Lys
Ala Lys Asn LeY Arg Ala G n AR Ala Ala Asn 202830

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 99

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (28)..(28)

<223> Cys-NES-Peg_Mw30000

<400> 99

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Cys Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 100

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>
<221> MOD_RES
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Ala Hs Leu Met Ala dn Ile 35 <210> 108 <211> 37 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic peptide PRD3040WPCTSEQUENCE. t xt
<220> <221> MOD RES <222> (37)..(37) <223> AM DATI ON <400> 108 Thr Leu Ser
Leu Asp Val Pro Thr Asn Ile Met Asn Leu Leu Phe Asn 151015 Ile Ala Lys Ala
Lys Asn Leu Arg Ala G n Ala Ala Ala Asn Ala Hi s 202530 Leu Met Ala Gn lle
35 <210> 109 <211> 36 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic peptide <220> <221 d\@%ﬁﬁ% A .. (36) <223> AM DATI ON
<400222109(ds9u.8a8n Leu Asp Va?R Pro T rTAsn Iﬁ?ée%%)ét Asn Leu Leu Phe Asn lle
1510423>Al @ystiESReg NWAOOMEN Leu Arg Ala G n Ala Ala Ala Asn Ala Hi s Leu
202<5gb(6>|\/q<0?0\| a @n lle 35 <210> 110 <211> 35 <212> PRT <213> Artificial
Sequence 20> <223> Synthetic peptide <220> <221> MOD RES <222> (35)..(35)
<2285 Akt DAEI ON €40Gerlléy APRDBO4OmORPET SESQOENC Met X4snSe¢u Leu Asp val Pro Thr
Asnllle nmet Asn bBeu Leu Phe Asn I1@ Ala 151015 Lysl5Ala Lys Asn Leu Arg Al a
Gn Ala Ala Ala Asn Ala H's Leu Met 202530 Ala G n Ile 35 <210> 111 <211>

34 Ll2ke RBR ngel;izl’aﬁrytsi Aigiigh %‘ﬁqy@ﬁﬁ\@g Cys Gln éga Ala Ala

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 101

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (28)..(28)

<223> Cys-NES-Peg_Mw40000_Branched

<400> 101

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Cys Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 102

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>
<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION
Page 50



<220> <223> Synthetic peptide <220> <221> MOD_RES <222> (34)..(34) <223>
AM DATI ON <400> 111 Leu Asp Val Pro Thr Asn Ile nmet Asn Leu Leu Phe Asn Ile
Ala Lys 1 Ala Lys 510 Asn Leu Arg Ala G n Ala Ala Ala Asn Ala His Leu 15
Met Ala 20 25 30 Gnlle <210> 112 <211> 33 <212> PRT

PRD3040WOPCTSEQUENCE . txt

<220>

<221> MOD_RES

<222> (28)..(28)

<223> Cys-IA-Peg_Mw20000

<400> 102

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Cys Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 103

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (28)..(28)

<223> Cys-IA-Peg_Mw30000

<400> 103

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Cys Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 104

<211> 40

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>
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<213> Artificial Sequence

<220>

<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

<221> MOD_RES

<220>
<222> (33)..(33)

PRD3040WOPCTSEQUENCE . txt

MOD_RES
(40)..(40)
AMIDATION

MOD_RES
(28)..(28)
Cys-IA-Peg_Mw40000

104

<223> synt hetic peptide

<223> AM DATI ON

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITle Met Asn Leu
1 5

10

15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Cys Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

35 40

105
40
PRT
Artificial Sequence

Synthetic peptide

MOD_RES
(40)..(40)
AMIDATION

MOD_RES
(12)..(12)
Cys-IA-Peg_Mw20000

105

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Cys Ile Met Asn Leu
1 10

5

15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala

20

Asn Ala His Leu Met Ala Gln Ile

<210>
<211>
<212>
<213>

<220>
<223>

35 40

106
40
PRT
Artificial Sequence

Synthetic peptide

25 30
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<400> 112 Asp Val Pro Thr Asn Ile Met Asn Leu Leu Phe Asn Ile Ala Lys
Ala 151015 Lys Asn Leu Arg Ala G n Ala Ala Ala Asn Ala H's Leu Met Ala G n
202530 PRD3040WPCTSEQUENCE. txt |le <210> 113 <211> 40 <212> PRT <213>
Hono sapi ens <400> 113 Thr Lys Phe Thr Leu Ser Leu Asp ValPro Thr Asn Ile
Met Asn Leu 151015 Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Al a
Ala Ala 202530 Asn Ala H's Leu Met Ala G n Ile 3540 <210>114 <211>40

<212>PRT <213>Rattus nor y¥&@edRPCcTSEQUENCE. txt

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<220>

<221> MOD_RES

<222> (35)..(35)

<223> Cys-IA-Peg_Mw20000

<400> 106

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala Cys Leu Met Ala Gln Ile
35 40

<210> 107

<211> 39

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (39)..039
<223> AMIDATION

<400> 107

Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu Leu
1 5 10 15

Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala Asn
20 25 30

Ala His Leu Met Ala Gln Ile
35

<210> 108

<211> 37

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide
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<220> <221>MD_RES <222>(40)..(40) <223>AM DATI ON <400>114
Asp Asp Pro Pro Leu Ser |Ile Asp Leu Thr Phe His Leu Leu Arg Thr 151015 Leu
Leu Gu Leu Ala Arg Thr Gn Ser Gn Arg Gu Arg Ala Gu G n Asn Arg 2025
Ile Ile Phe Asp Ser Val 3540 30 <210> 115

PRD3040WOPCTSEQUENCE. tXt
<220>
<221> MOD_RES
<222> (37)..(037)
<223> AMIDATION

<400> 108

Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu Leu Phe Asn
1 5 10 15

ITe Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala Asn Ala His
20 25 30

Leu Met Ala Gln Ile

<210> 109
<211> 36
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (36)..(36)
<223> AMIDATION

<400> 109

Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu Leu Phe Asn Ile
1 5 10 15

Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala Asn Ala His Leu
20

Met Ala Gln Ile
35

<210> 110

<211> 35

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (35)..(35)
<223> AMIDATION

<400> 110
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<211> 38 <212> PRT <213> Hono sapi ens <220> <221> MOD_RES
<222> (38)-(38) <223> AM DATI ON <400> 115

PRD3040WOPCTSEQUENCE . txt
Ser Leu Asp val Pro Thr Asn Ile Met Ash Leu Leu Phe Asnh Ile Ala
1 5 10 15

Lys Ala Lys Ash Leu Arg Ala GIn Ala Ala Ala Asn Ala His Leu Met
20 25 30

Ala Gln Ile

35
<210> 111
<211> 34
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (34)..(34)
<223> AMIDATION

<400> 111

Leu Asp val Pro Thr Asn Ile Met Asn Leu Leu Phe Asn Ile Ala Lys
1 5 10 15

Ala Lys Asn Leu Arg Ala GIn Ala Ala Ala Asn Ala His Leu Met Ala
20

25
Gln Ile
<210> 112
<211> 33
<212> PRT
<213> Artificial Sequence
<220>

<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (33)..(33)
<223> AMIDATION

<400> 112

Asp val Pro Thr Asn Ile Met Asn Leu Leu Phe Asn Ile Ala Lys Ala

1 5 10 15

Lys Ash Leu Arg Ala GIn Ala Ala Ala Asn Ala His Leu Met Ala Gln
20 25 30

Page 55



Ile Val Leu Ser Leu Asp Val Prolle Gy Leu Leu Gn Ile Leu Leu
PRD3040WOPcTSEQUENCE. t xt 151015 Gu G n Ala Arg Ala Arg Ala Ala Arg Gu Gn
Ala Thr Thr Asn Ala 202530 Arg Ile Leu Ala Arg val 35 <210> 116 <211> 38
<212> PRT <213> Honp sapi ens <220> <221> MOD_RES <222> (38)..(38) <223>

AM DATI ON <400> 116 Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile net Asn Leu
Leu Phe 151015 Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala G n Ala Ala Ala Asn
Al a 202530 H's Leu Met Al a q3r§b3gh6i~0$§T§r%i@ cdh{+<211> 43 <212> PRT <213>
Hono sapi ens <220> <221> MOD RES <222> 435. ; (45) <223> AM DATI ON <400> 117
HisTRro Gy Ser Arg Ile val Leu Ser Leu Asp Val Pro Ile @y Leu 151015 Leu
Gnille Leu Leu Qu Gn Ala Arg Ala Arg Ala Ala Arg Qu G n 202530 Ala Thr
Thr Asn Ala Arg Ile Leu Ala Arg Val 3540 <210> 118 <211> 30
PRDSOMWBWORGSTSEQUENCE. t xt <212> PRT <213> Artificial Sequence <220> <223>

syngﬁ%{;l c‘;g)Teptl de <220>

<213> Homo sapiens
<400> 113

Thr Lys Phe Thr Leu Ser Leu Asp val Pro Thr Asn Ile Met Asn Leu
1 5 10 15

Leu Phe Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala
20 25 30

Asn Ala His Leu Met Ala Gln Ile
35 40

<210> 114

<211> 40

<212> PRT

<213> Rattus norvegicus

<220>

<221> MOD_RES
<222> (40)..(40)
<223> AMIDATION

<400> 114

Asp Asp Pro Pro Leu Ser Ile Asp Leu Thr Phe His Leu Leu Arg Thr
1 5 10 15

Leu Leu Glu Leu Ala Arg Thr Gln Ser Gln Arg Glu Arg Ala Glu Gln
20 25 30

Asn Arg Ile Ile Phe Asp Ser val
40

<210> 115

<211> 38

<212> PRT

<213> Homo sapiens

<220>

<221> MOD_RES
<222> (38)..(38)
<223> AMIDATION

<400> 115

ITe val Leu Ser Leu Asp val Pro Ile Gly Leu Leu Gln Ile Leu Leu
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<221> MOD_RES <222> (30)..(30) <223> AM DATI ON <400> 118 Phe Hi s Leu Leu
Arg Lys Met Ile Qu lle Au Lys An GQu Lys Qu 51015 Lys G n Gn Ala Ala
Asn Asn Arg Leu Leu Leu Asp Thr 1le 202530

PRD3040WOPCTSEQUENCE . txt
10 15

Glu Gln Ala Arg Ala Arg Ala Ala Arg Glu Gln Ala Thr Thr Asn Ala
20 25
Arg Ile Leu Ala Arg val
35

<210> 116

<211> 38

<212> PRT

<213> Homo sapiens

<220>

<221> MOD_RES
<222> (38)..(38)
<223> AMIDATION

<400> 116

Phe Thr Leu Ser Leu Asp val Pro Thr Asn ITe Met Asn Leu Leu Phe
1 5 10 15

Asn Ile Ala Lys Ala Lys Asn Leu Arg Ala Gln Ala Ala Ala Asn Ala
20 25 30

His Leu Met Ala Gln Ile
35

<210> 117

<211> 43

<212> PRT

<213> Homo sapiens

<220>

<221> MOD_RES
<222> (43)..(43)
<223> AMIDATION

<400> 117
His Pro Gly Ser Arg Ile val Leu Ser Leu Asp val Pro Ile Gly Leu
1 5 15

Leu GIn ITe Leu Leu Glu GIn Ala Arg Ala Arg Ala Ala Arg Glu Gln
20 25 30

Ala Thr Thr Asn Ala Arg Ile Leu Ala Arg val
40

<210> 118
<211> 30
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PRD3040WOPCTSEQUENCE . txt

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

<223> Synthetic peptide

<220>

<221> MOD_RES
<222> (30)..(030)
<223> AMIDATION

<400> 118
Phe His Leu Leu Arg Lys Met Ile Glu Ile Glu Lys GIn Glu Lys Glu
1 5 10 15

Lys GIn GIn Ala Ala Asn Asn Arg Leu Leu Leu Asp Thr Ile
20 25 30
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