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Suppr essi on of neuroendocri ne di seases The present
invention relates to therapeutics and correspondi ng
wo b@wapises for the treatnent of neuroendocri nepdi/eBa®meD50666
and condi tions. The neuroendocrine systemis forned
fromcells derived_fromthe e I ¢ neural crest,
neur oect oder m and §H8@5$§§1‘1°"l %%?Feﬁg di vided into
cell types that formglands and others that are
diffusely distributed, i.e. the dissem nated or
Thi pressat m@ﬁd@@em@ Hiesseppressienfdfitee ggewtinp maibianeace,

o] ARG ot SOt sl bE i SBIBRER MR e, breast

andeingdsaneetd.s in the skin, lung, thymus thyroid,
pancreas, and the 4d, b|||ary and urogenital tracts.
Neur oendocri ne tunnurs can arise in all these
C{)I&F@étéloca% P?% ﬁ%ﬁhﬁé?ﬁ&st%mﬂ%%ﬁh%ﬂ%&% rﬁéﬁ Bﬁ& women in
err sical Size causin ressur

theolﬂaltesd cs:tames agoorgling dolnlde rvgsjodd Jaesth Orgbmlzamsros rmbrll 2003
secreti s of a variety of horér%(ﬂe and ot her

repPE 1 i %9386%'7 gafes %@eﬂ}%‘l Ed %ﬁﬁa@rﬁydiagnosed
vﬁ%?@%?gngﬁe% gsarbrieﬁﬁhféd Wo‘?l@]\/\ﬁ@é b&ch year. The
appropriate ambunts an er tight physiol ogical

owvarall raslyeanservivdiesde cfed>msc®Ion ncangesuiss approxevate)y 1008 and

s GhpOD ReREls A€ of 1 Redse Rppeese FepPUT TRCSiates

can include surgical renoval of the tunour(s), generic
anti -tunour chenot herapy, interferon therapy

Curmenitt peiguecaineranies depend maintyr emthe iqca¢wn tof thetumour in

B SRS (TR a0 R B SReaty Rl el e Y surgery

b)C@Iﬂémbtméptha’)Slbml@gicélndweré\by lo? @peddigfiont hl@ér%py Surgery to
proaches can be successful, they are not al

reaiSieo H16 AT RGN dS GRe t PRNGIpale Eaiing olcadimantofHaweyer,

r v
odr R ot SRte, eBeEl S0b AR RRTe FRAEITE B8 198 surgery,
bléod iclatsiirothe lehgearichéarmpyge to nearlfyesrgans lderiagthaogeration.
radi ot herapy are sonetines poorly tolerated by the
patient or may be contra-indicated for other reasons.

SEHQ"&&“‘HHFBH@ méll]&%aﬂk)%%mfeﬁééédtﬁﬂ '\AFhléHJWvé‘sehu dﬁg%fb the

IFso i oduce t rospect of tumour lysis syn
at(dnr@n da oceach rtge aT‘eS okthe celon eeréciusm &rat |soaif&otedasby the
hr eat eni lcation of t t her.ap
Ca&‘r‘ﬁrb h%é’r’fﬂ’?&&‘ rgc%o‘i*??t%r\cﬁf |38HN%1PD HeRQRaN t?c(% thé colon or
redRM A b ﬁéxtrt@sml”rhérgtﬁé 8% m@nh@reﬁa%f%e colon or rectum
treatnment-related tumour necrosis or ful m nant

argpegwohack mgsthert dibbliverarmsectian whigh gpsbresetemaval of the

I
BB e sPriiat MORL P Sl REH SBA B R erersnglap arts
offtipaivel Gagrdra.nekt o dncahce. Upad Half eictiiedivieeizah be removed
failure (ARF). In the majority of patients with

asriangseatiie resirisinesithy. Awe PRRE %PP@S e disstrppcancer cells in
TR e PR BN (R GRCTER AR D AUl tgueve
caaguHtioms,, arsl (i) agosurgenh(@so cailtdwmyathemapy) which employs the

use of liquid nitrogen to freeze and destroy colorectal cancer that has spread

to the liver. It is used when the tumours in the liver are small in size.
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flushi ng attacks, hypokal em a, peptic ulceration,

hypogl ycaem ¢ attacks and necrotic skin | esions (Kvols
w@200al15041986, 1987, Ruszni ewski et al. 1996, CapiT/GBe09/050666

al . 1998, Kulke & Mayer 1999, Wnenga et al. 1999).

ti t h d { Ll
CRPMBHEant Ao BREHY sniSYerbAs BaduaIi 1o 3Ta tegringrty of
pa%fé‘ﬁhté aRyLRNY itieseMnhdisB tHRRILS HeR smetaa&o IWH Bhodes, for whom

limtations on current t her api es represent a nHJOT

ther benefin ofNebemetheasapy mas besrdeailn@sieblisged. However, side

AR SR elRRF 0T ENERE E BE, LEBicE AR of ekl fhai
loss,Amoatt esrds, rabRidn Bie hiapss Sarihfedtpr@dt 8687 8igk \Wfviatection,
are not well known. Regardless of survival prospects,

b'@ﬁ@'”@x%s@iﬂ‘&'é'ngecff@f‘lM@Ofr@ﬂﬁr@%haf‘i}n@@ﬁg"é"&ﬂa ed fatigue.

f t Qqu e ed
Halgl \ d sggﬁd b%oadé?% lve t\fr?ﬂ(gagyma{r)ﬂi1 Solﬁqtlﬁlﬁé (i) primary
cmﬂmmtharapyf ignypicahy iused whaem colenecttl tanceriistaaivancoeclantyhas
ffer ers cel/ preval ence of

f 11
alfaclys SHEato B UBeT RErEURLIRE PSS, I S Casa reirARSe cannot
elﬁﬁlﬁéfed)tl%”@efrﬁﬂelrysbhﬁt SHBPLRYES 1ol @‘%ﬁ;‘i’aﬁ L eI r}é@bbhmends

epen I nNg on t he tunour type as t each secrete
cheinfidtbeeapty, hohiol e shisk rtgrr@uf frmohulhes s@dlqvtajsms;(nn@tbrrs and

oot et (B, SO R hafsiat s eRBd, Bhep.shametherapy is
givéeradres crReehi BY YeeRAbigiizay | etbvasl. tee r%grﬁ]?é NEay not

experienced by each patient are often diffe and

elireipate albtheecasivenfioniiecdivvant ebemmieenany deeaypeshisi afien used

thkI n&f eir%%? er]gl atogwtg %\feaggg rﬁﬁég l\Jrl\frﬂ%%fc%IIEethat may

haverrmtaswsuﬁéd ot @peerr] footrat Iﬂldrhén@Xn?heﬁsdjgaaﬁtechémmherapy
hypersecretion fromthe tunour - three ma
M3p HEHRMPIRYEE PHCHER FlFEryTINeCTRISE {0 %fﬂﬁﬁhwectum%&ﬁtso the surgeon

catrp%rﬁpl'efé(yi%rﬁogg Sytpﬁ&rk\ﬁ,tﬁ‘f%w&aé&hﬁlgfﬂons. Chemotherapy is

tunour s/ car ci nol ndr one pronged appr oac

oftdrt ginensetth radidtioa tb meakertre radiatoarmoreoeffectivedr one,
begi nning with surgery to renove the tunmour or reduce
its size, followed by treatnment with chenot herapy or

B|b d ech@ %ﬁ@&%ﬁg&&.d@@ow FP\%R/hfggr %Eﬁéér‘ St as

e us to control cancer tha ead from a
alwdyl seddt Gupent itiherapidseincivder thei usehof: p($) biethgieal response

t bl o | d

Gl RS Tl 58 Fof ety 2Ry SR paned biIF jastead ABGer the

infrh @ isPStehy T treast #bdiRstditef ﬁfn%uirsrr%@?q tapré‘sponse modifiers
diuretics for heart di sease, bronchodiTators

inglhde Ayirkines At 86 dbterferns a@mgﬁewlwklméé@wwer thls strategy

in%l% uggaof‘?é@ féd’rﬁm %tioh%@%e&s%ﬁeﬁé@ﬁ c?‘rylﬂ‘ﬁfs ! ftjrh%rﬂope

|nsu I'nomas can SOﬁE I mes roug

oft srulitingnthee cells oy theemmohe S)stavnr &) @@senowreﬁextuvely In
car bohydr ate I ntake; guar gum., Wth malig
{4en.i Yasnal biptadical d@&o%mg'fﬁé%ﬂﬁjoﬁﬂn ﬁéog'aﬁdo\/)’ﬁaﬁh’g“ke

s;er(g;SfBﬁ] Sgﬂagd@gdfé\)gy,erchnl' Sf ARV 1685N8f Ppetite. Further
undesirable side effects include: rashes or swelling at the site of injection, a
blood pressure drop as a result of treatment, and fatigue; (ii) colony-
stimulating factors, which stimulate the production of bone marrow cells such
as red and white blood cells and platelets. Thus, colony-stimulating factors do
not directly affect tumours but, instead, help support the immune system
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during surgery (intra-operatively), it may be renoved

t hrough di stal pancreatectony. Gastrinonmas In patients
WOWRGb/1583E r i nomas, anti secretory medi cati on SUuBCT/&B2@9/050666

proton punp inhibitor is used to control gastric acid

i Eaisesn el et g BReP B MR VEL PebimBhbalany-stimulating

faSlor e & ysmtb@wwbm&m&wsﬁjledefﬁeo’%@%@éh ﬁ@%or@%ﬁn fatigue,
rate, and is recommended in patients wthout |iver

fewet nchinss, ofvappatiteoand ofi ﬁumurngaqqams@avhldmmcpum the

it (RHe " « s Boler TRRERF Vel b egcifed o tpicaly

emplofedeift@s tied baseli @fmeﬁvanob@@ethetefbr@m soressive eattpy than
or octreotide, if chenotherapy fails. VIPonas

prﬁb’?%ttai'}/‘i? nefficagsy :ﬁ)@opbra'\ﬂ BrvHEe A teMoyr YaEEiBes is pssociated
T dration and metabolic
w@iﬁf SI s %}/ %ﬁ# ﬁ“??\aﬁ ng P%u’i ds and el ectrol ytes.

Patients are typ| cally given up to 5 L of fluid and

350, |um dai | |rml treatpent_f
AhpiohaaicUt LR el e altart iof Holomatal aReEw o fa20-25% of
éﬁe‘rﬁ‘f@%@@”@h@l‘@@cé&ta&% 980 rielatabb8 VA HRS AN BF e Hita

g ucagononmas or to reduce the size o tunour s,
diagoesih amdoatfurtver &FFQo odf paﬂerésltdevalce) hmetr metasiasss within

S after successfu ocal i sati on an .
i Pk AN e THE0e Wl e R Gt 2iiBepd U@l st in
theniygs used to treat gl ucagononma do not exi st

Prol acti nomasMedi cal treatnent is usually with the
dopam ne agoni sts bronocriptine or cabergoline. These

SRS AREE 16 B AR, AP BBRLECIA R B
exdepeve of nevemefanohes skingeinicetss It B estipgatedttrat ahidst idAs000
effects such as nausea and di zzi ness. Surgery is an

n%@@ﬂs\m&ﬁ\éamlbé%ﬁs“quﬁbwm@@td'ﬁgn@ﬁ%@m% gemean in
thbtuﬁl (ﬁuétatté?s Y6 E. RWJrﬁé?rﬁ 'h?s'ael‘?‘fg ifre i &5610(5&16'7(35 H@'lnvaswe

ction and pituitary tunct and red
breaslecarfdewef/eboutdm meesughit(sl(i%).surgery depend a great
deal on tunour size and prolactin |evel as well as the
skill and experience of the neurosurgeon. Depending on

CliénSthérarfiés HE:ﬁJdé"@‘aner? r%ohé%n%ﬁ%ﬁf chbrﬁo‘fhérﬁﬁg}ljigﬁr@one

studi es show t hat 50 percent wi'l'l” recur
theragyi, rarfd \béolggiaak trsamayotTM@pnhomenat ofe. theramusmeg another

h
Gy SR aratir. L b SR aRD Jagrioh gh vtk bistological
fatioRs 80t as |§fm9ﬁéw@mﬁ/a§i@n%m@fu dé‘l@al%&ﬁy@é‘det%*ﬁlﬁfﬁtloﬂf the

the tunour and the need for rapi cessat1on of hornone
stage or estent phther disgase ang t@éragﬁ@d general health of the patient.

Surgery options include mastectomy or lumpectomy (also called breast
conserving therapy or partial mastectomy), with or without lymph node
removal. Unfortunately, patients who have undergone mastectomy often
suffer from one or more of: wound infection and abscess, necrosis of skin flap,
paresthesia of chest wall, phantom breast syndrome, post-surgical pain
syndrome, seroma or lymphedema. Similarly, complications associated with
lumpectomy include: injury or thrombosis of the axillary vein, seroma
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clinical sequelae. The standard treatnents include

surgery (usually a transsphenoi dal approach) with or
wowRdbos47post operati ve radi ati on therapy, broneCT/GBRI0DOI0666

treatment, octreotide treatnment and, nore recently,

RSN SRRk TR CbimeaT BB TR o ARG o e
breghiafPleku¥ ddY E8edtiveat parh adenomas, transsphenoi dal

mcrosurgery is the treatnment of ch0| ce. However,
rem ssion rates reported in nost series are

REGRHGN 4FBR Vi ook o i RRplIGRIT sk BRGBbGRBR o the

breasesoftisdued ;fr@l@h? valbrésgtedenndl rifraesies, détr@égedﬂsmmﬂder
is awaiting the effects of the radi ati on therap

Y.
mMepéiiyoi Qf@g'@'ﬁéﬂ'@(qmm}b WitGr @arqsﬁf&&@@f@ AMoPaiRe [ymphedema,

RS ERRRS. b, SRR bl SR ARl s Bromatc
praagendrsitis.t hough only in about 70% of patients.

Radi ati on therapy has been used in patients who are
deened to be poor surgical candidates and has al so

CHeER Hﬁfr%ﬁ'ﬁaréﬁﬂ' |bh¥eh6%(/é‘rpu%o'?1aﬁatlhm Wlthhundeswable

resid or recur ent active t Phaeochr onocyt oma
sitlepffeotscaygihcas: umamsear bam\v@es iesirly neepoesfuse;, 8ot flushes, fatigue

cedure atl 0 during sur y .nee
orfl, R rty ISV tipha RS gt R B BTk sidg Stects
inflBeleCailet ft@ﬂbllﬂyi‘nheﬁn@rrﬁbg}@% st‘i’c%t esiehathes - carliefidlr ataxia,
serious, and potentially life- t hr eat eni ng

myeeasdiat at idysBingtionng BeRfErg, | ReWamAKTY, hy eyeleswprression,
| d d
bRk BoRelh 36 WA Fisift ol mens 1 nol ude

a- adr enoceptor bl ockers, conbi ned a/b- adrenoceptor

bl ockers and, cal ci um channel bl ockers, all of i C ch
H%%mpﬁ%mr@ﬁ'ééﬂalvédoéﬁt%&%ﬁﬁéﬂ Wrb‘%‘?di‘s@ %n-BerHPi('@Qn , and/ or

the UlLEe" bf JMé}E%QEE@: SIOFS SsJéH"”ésSpNﬁr%w&ﬁ*" SAHOHRINN ™S and

he treat nent or patients t hyrotrophic
Ferdawaj'HHsThé\sb uthendpedidi and)lenulebempybymyummeempgoyMnone

SPRCIUNOSST0beD; PO RIS UURG 8 Pt frgast cancer cell
thaD Byt R &in a"ﬂé‘? Hr@@stfdﬁrice?%/g Ca.f’ﬁegl%qﬂa% 3)} %V\Fé?/%"r AMrmone

requires nont hs or years erap
theespies ace asﬂocmted emtrsurvdﬁslr@ble sida @ffectsypatt aglhoi flushes and

tons des ery_and.ext.ern diati,on
v eSSy B Rty YaBR i e tmd BChas oo, shiqwn to
mét‘é@@étth@nﬁsm Bt feﬁ@fiﬂ@frf alNGaricefDIMgBIcE %érlrﬁé'r%ﬂ@s@f’%?r@toms
maj or problem for animal healthcare on a global scale.

arﬁb'@@FQﬁ%gth? riskid (e VEpintheaigradis.t he art for
alternative and/ or inproved therapeutics and
t herapi es that address one or
Biological therapies have to-date focussed on the use of Herceptin™.

However, the use of this therapeutic molecule is associated with adverse
effects such as: cardiac toxicity, fever, chills, nausea, vomiting and pain can
occur especially after the first infusion.

Prostate cancer is the second greatest cause of death in the United States in

men dying from cancer and is the most common cancer diagnosed in
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nore of the above problens. In all cases, surgery can

be of limted success as well as carrying inherent
WO 2@®RASMO0 t he patient. In addition, current drRQI/GB2009/050666

treatnments al so are no guar antee of success in

al l.eviatin h t al, patients e presen
ARRUEH Moo do82TE' B st Bnat o 3y s th o ST Ygveton
prb*sté'fécéﬁéé?th@ﬁ&ﬁlﬁé'nhfé surgery or existing nedical
t herapi es, by providing a new category of

non- cyt ot oxi ¢ agent designed to suppress undesirable

ARG cBRCoL O Ry Ak et drediE R bRy o

fad@irgi sucta a%l thet gmeéhd tagd ©f pthesearicer nﬂﬁﬁbgén and general
provi des a pol ypepti de for use in suppressin
heﬁé@r‘éft 'ihérf%@)enﬂr rranhE@rarRigg deslvde: @hwamhfulgfwlang based on

I t.at
PERIRGEIEIE, GARRIArE iored RADLEN! 8Lk IRSOHE S ion o
a patient I'nasrf ueerenloeqipdr @higsapproacmésiremmdmendae forusmiail, slow

cell: . a Targetin i ca of
OrG iR, 0GB R b GRRTNOBRA S Bane GRBgeT does
nd?cedf#ect WaiiGlte %'xB@bt%&c?' gpf'o%t f&%ﬁ(u@‘ réAEGAILTItRE prostate),

endocytosis to be I ncorporat i ntto an endosone w't
thohgh iieiaris @sdocaiedewitl side etedts :sushdse bladder control problems

s N e e M LR
a@@@é@féﬁbeﬁﬁﬂbﬁé%oﬁn%érﬁf)y’ fEERq?)’tl%ﬁb Rightiewered x-rays,
neur oendocri ne tunour cel n use, a pol ypeptide of

thpwgh ithisctherany lis aasociates wihrrestalarebleas, Lnassistans| bleeding,

o B ER15E, B B 5B, SOOI 81 3y ppanca

didctiyhiatd tieprostald mdyi b@lémplow@eThBStr@eapy e aRookease as
inhibits the exocytic fusion process of t

braglyieraRye Andedeliviepua lowrer dopguef raslyatmaehgm ONg" Henger
ehY R
péér?g%lc?ﬂf ;.@e)p a0 dpes B HeniBled R BRIOANGOSHE NEntetTRidtely,

ol 'ype i nvention in
thisetg/petdfdxnenabgnsfassmlamdmiﬂd|cog1mncamdms smxtrypeptovdead qn‘alnful

t he, pres |nvent|o s/ trea nor e
oD B JEPE R oan Uy L NBIBBRE AreraBa hicos dRsidriogpevent
mbie> 86 AdtmEdls® ranRAHIalHle cBREBCICRN ooASSTHREI Sybally

the present i1 nvention are tunour cell
aoimeu@blmdcbemmal mhllgltlonuﬁmale@ev(étcemme sacretmfe or by surgical

th [ ti I I d to.t .
mARUS (S HLhS raF ol PhBRfinalEy oheSE hERhins Asnassactatbd Suitn
sifé eFfeits Slﬁbheﬁé* Bredat evistgement, W@@Qéédi%éxtd?rﬂfb #hpotence, hot

capabl e of (and for use 1n) suppression of t he

fluseseneightdainoai® ieduetialy By Myseas @n@@@mv@aﬁ‘él e addision,
some hormone therapy drugs have been shown to cause nausea, diarrhoea,

fatigue, and liver damage; (v) chemotherapy — employing the same type of
drugs as described above in the context of colorectal, breast or prostate
cancer; and (vi) cryotherapy, which destroys the cancer cells by freezing the
affected tissue. Regrettably, this therapy is limited due to difficulties in
monitoring the extent of the freezing process, which frequently results in
damage to tissues around the bladder and long term complications (e.g. injury

to the rectum or the muscles controlling urination).
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from neuroendocrine tunours.In a rel ated aspect of the
present invention, there is provided a nethod for

WO e@atifag a neur oendocrine tunour in a patientPCEHE&B009/050666
nmet hod conprising adnministering to the patient a

R bl e B o S 38y o
wément feehy  woe WekRibel |rmwgnb|9rﬁ@erbﬁérhsmg tHatmost common

undesirabl e (e.g. unusual |evels of) secretion of
mpligranslyoyitb An gstiaatede! .OdIneitionaew caspmeacvyediodrrepeesents

Ltai t L cal. it '

12,8528 Bef X ARal SogT RieoPel LR o s 3P Sbbe 21 000
detRgleeshiywaradh th8eavshd erppunting focamdet 183k tofccamadr rélated

synptons reversed. The pol ypepti des of the present
dgail@nti on are particularly suited for use in treating

a range of neuroendocrine tunmours, including their

hor none- secreti ng netastases, precancerous conditions
Camentsy igrigoneahber edfierapiest hirs/ohagarsdrgeryy eaddiotiierapy and

i ncl ydes redycing or elimnating, excessi secretions
CRETORINERRY cINEG, SERPTalely oF Bx SDPEUPRp I &Rt SMploYNG. said
thERHIES BHYSIcids %@Hfo Leddiflt: 'etlﬁ/Blef I&rﬁ@/cﬂﬁ@é’re&hall cell or

I nvention inclu pitultary adenomas and/ or
narasmad el rtbpasize @ai posien oé vk tueaer, tthestage of the tumour

GEP- NETS) . P- NET | d inly i h
(PtsRErR ThetesERna oot yinePaae Khdl aBitihd BeadiELbepln of the
pafEpgnt s of hornmones and other bioactive nol ecul es that
are normally secreted at | ower |evels under
physi ol ogi cal regul ati on. These secretions contribute
: h : . ]
A B B RS BREAF b Ml

inslubiey @peherfstherdysy d upkdrtuatsly ( RSBLY isadrly AdddNtED) sensitive
tend to be classified according to their tissue

to) gratppiberamy $iRglereent ekRIeFEPONseiRige bR In thegegion of
15%! SKif rfélvgcg% aBEh® . hée?rfb‘?t%B@egg( itaxel ®UTHbES%kel ™,

rectum ( ornchus N . n-car ¢i nor d
VigafelNBES ) haVindeslightlyl highemsesgortsee raias q2025%).i bl addition,

crR Ry € Rl AT o bt A S 0 oS ROg pumber
of BiGSE LEINY n%’ﬁl%%?v&ﬁﬁihgi Bia(*r%%iaa, é’ér%%ﬁthoénd Rfduth ulcers, hair

pancr eas, | ung oOr gan | oneur onas, secreti ng excess
losasuttatigee] (i) dinlogisbbibleyarypt ratent segeagthueffigun dhvane,focused
tumours. of .t he pancreatjc islets secreti exces
ey ol RIS IR i ond e u§B Rl BT830 develon
mélezsrirfthRétas ardrepiRe. Whilshebverdf ot dAar-taYdstel therapies are
cellular 1dentity, include: prolactinomas secreting
cusrasitiic ey tdevelrrad cithigpieds daaNSGldphitheststhegrpes hare
. . . . N cor b \ _
A RAE S BB B SRS R FBRE LS ERREGS. sucn as:

cHilty, rfene), ,mgstiacwhies p fatiprnsodd-6HapbBlite, ardisea, vomiting, and
non-functioning pituitary adenomas. O her secret or?%{y
d'@Wﬁ%@l@is(”l)rféﬂ@Gentth?ﬁa@iyd-r WP?&?“W‘P@WU? dypicaly emylpyed as

ar{‘oefﬂi]mtlto surgery, or alone when surgical resection is not possible
because of limited pulmonary reserve or the presence of comorbid conditions.
Alone, radiation therapy, is only associated with 12-16% survival after 5-year
in early stage NSCLC. Regrettably, complications are common, and include:
nausea, fatigue, skin reaction, hair loss, persistent cough, dry or sore throat,
and swallowing difficulties; (iv) combined chemo-radiotherapy - recently
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cell lTung tunmours, Merkel cell tumours, and

phaeochronocytonmas. The latter can be deadly if
we@zmedsi4sve secreted adrenaline | eads to sever ePCT/GB2009/050666

hypertensi on. Such hypersecreti on can nmake the

stis BAvE sk i sl Belidntsoul FiirEsectiBlEstage 1
d|§é‘é%é \Vvﬂéh Rte®vithN®ricurert (rbtheﬂtﬁarﬁnséaué@wenﬁyaﬂﬂuhﬁbased
desirable. A particularly preferred sub

chesuetberaRyc enderadiation: thashpy. AGdwitbsthe Bpoverdeperrshicancer

pY Rrdie P8 et PR RY L B BRIAAAES & number of
urkdgsirablet siReheflecss (v)t surigety opthis nosicaind employed when the

phaeochr onocyt omas. By suppressing the secretory
tUMQNELS G SNoeaNe StagenaBet P'héc the rFHmOUé élasantSWﬁags Exgaples

e u e |
nBR8Y> yRdRieS fecklioh IRt iftblveb: i ForRbRacdl o BERBld-Shapec
sligehefr Bssmﬂdﬂeﬂgen&secwn s lﬁedhhonmmowb seégrour and a small

acr ome carci noi d ndronme, h | ycaem c
ar‘g%@trgfg %qpéél,sgp%qrgur,:ﬁ?é gmﬁryaes[léﬁﬁgh%ger amount of tissue is
takoh | 'n”%erca%él ' a°'°§é Vs P B &b nVabhEE M), heRigh mvolves]c the

syndr one ded are therapres for treatnent
retmoyas it ml@m m@edupofrnqﬂrttleslungz,baed rnauRITEDtemMye which

: ti T I 2 '
kB ok FEaBvahaT pbEyfaner B’ She sl sSEn ehintRtachAfer
thieSe AR ERHNRY indluden - sath OlrfétforP bRt &ASE- prdirmofiasStblé&ding,
roug}éof prot eases act by proteol ytically-cleavin

blped ciatl ang ather infastinns: IrpaddélpﬁsthmmnmmawF@rta%ty rate is

SR 1B BhARmbBadnyn o fotateRbmyEbnd e i Bhyre ey

ed|t| on) John Wley & Sons, Inc. The acronym
NAREderives fromthe term Sol uble SF Attachne
F%e%@ﬁ“ &rell kg eanegr Rldis). ’CUérﬁﬁﬁ}Y RypEahie (Sf@ﬁgéﬁ@‘ist'f‘@éde (i)

cf&ﬁétﬂ?re;ﬁ%l@r%&g Ehef o"t‘hér{é@?gsrh%bvsté’rét@tc{fﬁﬁﬁéﬁéﬁarrangmg

vesi c rmati o secretion
framal ¥astec 156 % .r @osypamatidr ohemodmmpyAsmEubcrayécy witmseperior

dellvered to a desired f %et cell, . the C t oxi C
resPeretasdaies capdnl ¥r¥val nhf BPBPngméer uFl ? s%%%fg%u dHC'Ude
gél%hbﬁ%sé%hg%‘epﬁ?dtbxuck@”tu‘ﬁdd&t Iyélbcsﬁ{o%@lélsﬁ%ggcﬁ%@zed by:

i screte class of nol ecul es that do "not .
hyipestricaimiat helyyparphosphat@inia,t i hypoedlcemia, pdebydragen, and

e e i 2 bl "B iebSipge i, YD RORBIEul oV ifaton

théﬁdpyet—y tmé Mea@%f is a@@lbes@d Vil p@tﬂét@fsym;ﬁbﬁ@r OB qdmuents
such as Costridiumsp. and Neisseria s A ostri di

invieiptly driapser éiji} SHEGRY 2 FROSbIPageoispWih thgneotrsate@l non-

sUrgitaly st EBTopd 2e BHERtR s BL RAMERR Bt belferiRER%) who
present werpegriy ftadie digeasbdonfifél ¢ éien)Jungwhitiedut ey 1gmph node

nmol ecul ar_nmass of approxi mately 100 kDa, and the |ight
inypi¥ement.- Y ﬁytlemﬁut@vaﬂwn&em ERsfciPN Ridungtumours’as an

infBPE2YhBEEEhrocRBuFPHoWdver SeldiPidr 15 PatieMis Hirgery alone is

not considered curative.

Patients with relapsed SCLC have an extremely poor prognosis,
approximately 65-70% of patients with SCLC have disseminated disease at
presentation. Extensive-stage SCLCs are currently uncurable, and patients
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possesses a protease function and exhibits a high

substrate specificity for vesicle and/or plasm
woreobnsmeo associ at ed (SNARE) protei ns i nvol vedP@TIGBR®9/050666

exocytic process (eg. synaptobrevin, syntaxin or

iﬁhNAP'Z These substratcﬁs are . Ia z;[mt co on@@ts1of
Y5 Q856 {2 Vi IR iR yourvie s urAtigns g Iesplian™1 year.
EVeRP Ydtieftd Yréseibngh vithP fsdafised\. digeasy r(h@eﬂmuteanetage) have
Streptococcus sp., nost inportantly fromthe species
mediapnsuniviyel gelratimoeiidesst thast 2oyearsy Tsendiygar survival rate for
t xi n nol ecul es. An exanple of such a
S§g§c§¥éost%ot§?h(‘2&fé‘t ease is | gA protease (see WP9/ 58571
, Which is hereby incorporated in its entirety by

reference thereto). Thus, the non-cytotoxic protease
R%fﬁrrtr}getopﬁ‘||é§éh@ apﬁ\#%‘ﬁtﬁcéﬁsei’ds cHFreniy-awdilable thesanies (fopeach of
T
OESRI B BLESSEER] oL P RRERS g BB R
a fmﬂmntprobierri tnantely Itlhraourollyplersa/lmdrdmet(TbShdﬁ_S ixea very serious

I e resen i nvention t
arRC e BeRaBe HenbraAleming CORTHICHIRILO! Coner B ame lkfansempefined
aé %VEBHétQITbtf%thfs rﬁé?al?olfceSSrﬁ’ér?ﬁahﬂQs %Qtﬁ%Hﬁg&’effB?ﬁcéﬂd?@aneous or
tunour cel By way exanpl e the present
trea’mnent rebaiedayumourd nemrrasus eOEpfuhmmeeﬂ eanoeicbsﬁs orhhehenetabolic

?‘?%gp rQ %’er{\} vdP| m%t %ft gfv\lgtg\f(?éé) Inglgsg't oégp%r’kalemia,
W&*Ceﬁ%4a@d1ﬂy§érbﬁbsphaie@waowtth SRLOMBIG HpbeABEME; and can

hor none (GHRH) 'receptor - al so known receptor; a
legthieacuierenalpaibire (ARbBbnbesi n recept or (eg BRS-1 ,
BRS-2, or BRS-3); a urotensin receptor (eg. a
urotensin Il receptor); a nelanin-concentrating

C@merqeepe@embmbréctalacarrfc@k dsreast ¢eplcenSrogtate camee?, and lung
receptor; %onadotroplnrelea5|ng hor mone recept or

C%"Q@ﬁl—%"‘t@uéﬁ QPoge Ty praiar rEoRIgN dauAniGral hepltheare epR-global
e / t
scfgf%o@ééyrdlp@riﬂ tq_%% |$ 3<h§e°6 ﬂne i@ér:n%ﬂu fﬁ\F/ gH{aﬁ)&ﬁﬂE and/ or improved
cawanttbetapeutics S80) theea;mps ahat E)ddr&slseen@forsmorakdfethSSé’bove
tide TMs include full-length SST and cortistatin
prg%%fﬁs as well as truncations and peptide anal ogues
t hereof such as: SANSNPAMAPRERKAGCKNFFWKTFTSC
(SST-28): AGCKNFFWKTFTSC ( SST- 14) ;
@Wmme%mreﬁﬁa@)problems by providing a

%ERP@}Q% EPDKKPCKNFF W{;FFSSCK EECS 29) ;
: B 1£88EK 29) ;
DRVPCRNFFWKTFSSCK ( CST-17) ; PCRNFFWKTFSSCK ( CST- 14) ;

and PCKNFFWKTFSSCK ( CST- 14) ; .
In peneedetn - Piiest BSPRE-afytse THesant davEmionzoYigeR IstEBptide for

B PRt bl v, (2 W 25050

(BI M23268); octreotide peptides, |anreotide peptides,

Bl 23027, CYN 154806, BI M23027, vapreotide
a a non-cytotoxic protease, which protease is capable of

cleaving a protein of the exocytic fusion apparatus in a
growth hormone-secreting cell;

b. a Targeting Moiety (TM) that is capable of binding to a
Binding Site on a growth hormone-secreting cell, which

Binding Site is capable of undergoing endocytosis to be
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pepti des, seglitide peptides, and SOW30. These TMs
bind to sst receptors, such as ssti, sst2, sst3, sst4
w@em9oas recept ors, which are present on PCT/GB2009/050666
neur oendocri ne tunour ceIIs rel evant to the present
i nvention - see tT SSTd nd CST ﬂ?j tgi gh h
st ruct ur d"°HERE Say 'nthdarﬂJl FHOPECAF WHYMN Q& 9row

recept or shorfRiMeCsetrENi E8IEiamy of somatostatin receptor
subtypes in gastroenteropancreati c neuroendocrine

tumours (% ssti sst2 sst3 sst4 sst5 Al tunours 68 86

17 & 57'%&%@%&@%@%@%#@%@?kahﬁlgﬁw"i

100 100 Ip6tdsgerirdningthiroah Red88orhe0addss Ghe @Adossimgut
NETs 80 95 65 35 75 I n another enbodi nent, a TM of the

present iMGBR{AHaBANEY the &Yipseieh thearewt hermeaseng
hor none (. g eptor. GHRH is al so known as

grow h- hornone-rel éasi ng factor (GRF or CGHRF) or
somat ochni n. Suitable GHRH peptides incl ude

full - h RH -44) i de, and
Intiier 2IORRSINORD! g loh Bngss 2 §ioyah hommppe Recrsting cell
TrdEafdiRHGb trﬁﬂsloéatlo‘iﬁ)coﬂ?on%ﬁt V@féctsastré?%%fftd%f ythe erotease

anal oglies such or NC-9-9
capnEM et 413 |thé @yiRidol of 1‘1@) g o mpive-saceesing, cells Firallpsonce

B0 S pr0aess P e ey i &gt piocsbs SRS arcth Pprmone-
secrédrigttdl. hds bNT‘%ctl((@rnglztﬁé( 6 it fusior2d) }_Ppé\*b%s of th|e_|zgrowth

(D Asp3) - GHR 4 - GHR
hqrmonﬁrsp)crqupgpp@ll 1the2|gglym|de(g‘. jictsp) mgen@pmmr(nblts the release/

sebigbh ol B GRlEom: 0 N (bl - Phok) - o

(1- 29)-NH2; (N-Ac-TyM)- GHRH( 1-29) - NH2; (N-Ac-Tyr1
D-Ala2)-GIRH ( 1-29 (N-Ac-D-TyM ,
Ths Apigagtivg rgenpanery)o thze ppium@ﬂ@esm epPasgnp invention is

B ot
pr?@%é)qu ; (é}?ts%&, %a%g,&@eughﬁtlﬁéﬁgﬁ? 1-29) -t?\ﬁZe;S act by
prodeohiddilg-tleavil@\l iaacéliularu 2ignsGolRH proteins? KnoMi? ; ay HBNARE

, D-Ala 2 4, eu2?) - GHR 1-29) - NH2; \ a2,
i oA Hsb SR S Pk o ana
M&eﬁﬁ%Biﬁ%@&E&@th e%ﬁ&l(/oﬂm Wﬂ%\}\k'zﬁoﬂsl'“lﬁcl The acronym SNARE

NLeu27] - 1 -29)-NH2; [NLeu27 29) -
d&mveyrfroamathe\égwmgpltuble-miﬁléﬂttachmnt&cem@r N@reyiSR/ameans
ﬂ-l‘e?HjlrcﬁlaYéimide-§ensitive Factor. SNARE proteins are integral to
intracellular vesicle formation, and thus to secretion of molecules via vesicle
transport from a cell. Accordingly, once delivered to a desired target cell, the
non-cytotoxic protease is capable of inhibiting cellular secretion from the

target cell.

The principal target cells to which polypeptides of the present invention bind are
normal, non-diseased, non-cancerous cells that secrete growth hormone. These
cells are, however, distinct from the ultimate ‘downstream’ cancer cells that are

treated in accordance with the present invention.
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A n-Leu-Ser- Al a- Arg-Lys- Leu-Leu-d n-Asp-1| | e- Met - Ser - Ar
g-dn-dn-dy-d u-

W®E2009A513763d n- G u- Arg- d y- Al a- Ar g- Al a- Ar g- Leu- NP2T/GB2009/050666
H Tyr - Al a- Asp- Al a- IIe

THE Bieent, CVPaen arptides POAREHINES il Aes FagiS Egend R USe i)
reb'uJ M?f %lﬁinﬂsﬁgpsﬁté’mw 6r Fﬁé@urﬁhfevé%noﬁ%"roww hormone and/ or
Leu- Ser - Al a- Arg- Lys- Leu- Leu-

Insulmslﬁcq g@vwetfag@.r a/@F ) NAsO prowded are polypeptides for use in
re.é%%éﬁ f@'in%é?r% tOhsdr! If&fg%dwﬁé (ﬁ_rg)_Ser -Tyr-Arg-Lys-11e-

A n-Leu- Ser- Al a- Arg-Lys- Leu- Leu-d n- Asp-1| | e- Met - Asn- Ar
g-dn-dn-dy-d u- N . . .
The polgepiges af dhey pregegt Kvantign -aga| pattigulady-syited for use in
. I < - - A= -
rIRRY e G REe B ofeta canosy, st A GIPIRYR B

ordury ganges{&.guSOROGOMNESRJ)] imeMeingAbeir Anegtasiasesd precdncetdus
| u- Ar g- Asp-d n-d u-d n- -Ala-Lys- Val - Arg-Leu- NH2; .
coudilo0s L sy IpiTS aheRat Ty (NS FRORER. Yerpling oney desyetugng
erventag orLeelllEnlnatlng Afancer ceIIsy 8r theeuspl_rgad thereof in th? Iocal re ional
orrsyslemic leireuletidn. As p-
Al a-11e-Phe-Thr-d n-Ser-Tyr-Arg-Lys-Val -Leu-Al a-d n-Le
u- Ser - Al a- Arg- Lys-
Th&U -8 l#elﬁie@i'e%?j@d bEthb e fS - ifVedtiGh &t s Provisbd a‘?fh@th(‘)é for
n-An-du Ay- Ala. In another enbodinent, a
trea@gma@gghm &1 ﬁ@?ﬁ:ﬂtl eaid snetoed mmrgmgeadrnmisé%rm @rthe patlent

ﬁﬁ?@&lﬁ%@bgﬁ%@@gﬁ%ﬁﬁd fa[}?c? %e}r’g{d?%ﬁgﬂ? ?F&ée‘ﬁf ﬁ'fvention The

prebestl inventioh @16l prdvidesas inethod for rEeitindegranat hguﬁ@ne and/ or
t hereof such as ghrelin 24-n 7, ghrelin 52-n7,

lG,Er@éqve@%@péﬁerab(l&isy%?mm@@d/@rﬁe@mé¢vq4§) lo G aatienhispie ethod
carhy esi?i %gwghe.%e?fg@ t? tﬁ@%a tP§|g'9graggﬁﬁ(‘!§ll é;frélr Wé‘ﬁr}no&mt of a
pdlypdptide afrthe diresenit, defr&loﬂiMBlyl wdyg of @xampteytiesine embodiment,

BRS-1 , BRS-2 RS- 3). | f
G G ESR SORRR BP TP HBRE IG5 el el BFgowa hormone a
a *ﬂﬁ%@?ﬁ&ﬁ bf-ardurd 1@%@%,819@%@8@%% 4 81 R, Ymbio badi&ply

fromthe skin of
Ie$5p<man & ar-Ang/meun @ poraal-[@racmr ¢ailyi groveh -hGrore devaisimay

tvwgﬂ%w %ﬁgu 5%54“ i el Bl PR PERRILET et de level of
mp% ﬁHlé‘ﬁég@@ in one embodiment, the present invention

P V

ro er ai -

pe@vtswd pgaak facle Apatrqliesi mea ihr9sh¢1>d &f Areung 35 AghmiHpEefarably

Ie%saiﬁﬂ%} & Le@ﬁi’r gﬂ_oile adlgé;/g@/))g% MHB@@@AISO provided, is a

méthiad For redyisinlyininiisity unAow-1¥3iy spsdrohk $T08)p- Al a- Val - G
y-H is-Leu-Met-NH 2 Reference to bonbesin peptides
enbraces honol ogs [ hereof such as neuronedin B and
. . incl r i

RS RS HAER ) ey SRS [foRBR MG ot

eléevated sysiantic kedel ofgrawtlr lnbremsiencauses e levelSof dystdneic TGE-1 to

QGRS Vet endy Tiahiton PSS Koy BpPGRING s DpcpEiesoed TiGF-1R
advhBoM MRy aﬁyéé]sb&a'fé%g'lrﬂﬁeé’ie WT lo'ncégérﬁé %’E}Hbé{tld}P%ﬁbNQH turn

across different species, and includes the six
leads to increased cellular proliferation and the formatlon/ growth of tumours.
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am no acid residues (~Cys Pl e-Trp-Lys-Tyr-Cys-), which

is structurally simlar 1o the central region of
waeomalisev@ahn- 14 (- Phe- Trp- Lys-Tbr-) Urol ensi n pepGBa@s/050666

of the present invention include the U-Il precursor

R85, B Wl "8 i

th@tél:fb"rettdrﬂﬁf?@%\ﬁﬂhshéﬂrh%hea%ebhhuﬂ{aﬁV@”H)rﬁéﬂndﬂ\% aﬁtelmbe part of
&Iptl form and ti de anal ogues t her eof

0]

iteeyhisrobsenEd. |$erﬁtlarya a'meaduf:tlcvm@f theelgéeltofuqmulmtln@dGF 1 level

s BoRphesAr TP G i R R BT oo of e

tunluANTAuS,00SE Nifr thiel pelypepticese of M pressnti Meantiarc préddes a
full-length MCH, truncations and anal ogues thereof. In
fayeirahier eByipUNeRinfor GaneRr dreatmeni P¥sEROMING &R © ghthe major

Cﬁn@%&,ﬂgiléfg;@]:g\fdadgﬂgé ‘easi ng hornone receptor. An

exa in this regard includes
prolactln rel easi ng peptide, truncations and anal ogues

t her eof not he enbodi nent TM of th resent
Follpgind asimipisRagoT.oL e gﬁ%gf%%'t AtS; Aistenk spupeR, Glofiprancer is

rebGBEbr ERRRBECY. In & eqa$d aLigRU MRMInG B be bﬂl)md b a n% theory,

Lut el ni zi ng- Hor rmne easi ng Hornone (L
theforeseant amentaps Ri¢lieee épmtdhne Bmeadmﬂ ammtas‘saaslns pj‘é‘pblt&dbby the

RHL.I, pepti des and RHI | | pti d orea
PHIPtEERgBh 8% aETET o HeRIAR T ST oYy e Pliatatory
comantratigicat|igps. t hereof such as the decapept| de:
pyrod u-Hi s- Trp-Ser-Tyr-Ay-Leu-Arg-Pro-Ay CONH2. In
a further enbodinent, a TM of the present invention

58 B bR SO Sl ARLE e e

pilétpty fertiohihgNeairhens aothaNl eteEswbiRy, ené . praserstr nihk/é@tlon
to a second aspect of the present .invention, there

PrpYiges @eahgrt@sm%hqraeh that ves faemnlwah@p§t Betanyy BEastiofe the
p@i’tﬁ@fa EL J'in zt‘:oi"\ AN E ¥EREX<h %?é’céﬁg/ exo@cﬁ!eé’rﬂeeér%%ent

& of c eaving a protern’o
mf/emonrewm:aihet need for @ompllmoemrdzluopheaeamtmumtreeehent (bypically,

T ti I\/b' t T t hat b f bi !

TG SOOI G RrCrN SunBlsalpRe Teaibng el | theppitia cancer

tr%tﬁﬂhf‘gs@ht%'éstéém%@ ShoM NEHNAIA tyﬂarcﬁﬁﬁoﬁbéhﬂﬁy%éé’whlch
|ncorporate I Nnto an endosone Wi

candead & Alzbeinner’'s, anthitis, deick paim dibomyalgiaramasthoenic fatigue.

domai n that is capable of translocating the protease
fromw thin an endosonme, across the endosonmal nenbrane

Trfrms|d|dg|@a|tyl&t%tc@ﬁ%orféntUﬁﬁnél?ylrygepﬁm oNPet prEBetit invention

features of first aspect of the
is it egerytotpyienproteasep PIGN-ex{otaNig prejeases are a discrete class of

molecules that do not Kkill cells; instead, they act by inhibiting cellular
processes other than protein synthesis. Non-cytotoxic proteases are
produced as part of a larger toxin molecule by a variety of plants, and by a
variety of microorganisms such as Clostridium sp. and Neisseria sp.

Clostridial neurotoxins represent a major group of non-cytotoxic toxin
molecules, and comprise two polypeptide chains joined together by a
disulphide bond. The two chains are termed the heavy chain (H-chain), which
has a molecular mass of approximately 100 kDa, and the light chain (L-chain),
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above-descri bed second aspect. In a preferred

enbodi nent of the first and/ or second aspects of the
w@em@sasi470 nventi on, the TM has a human pepti dePEIGBR009/050666

acid sequence Thus a highly preferred TMis a hunman

wiEh TR st antieas o Aepirdrony PRI ol ehaiy which

pdsl%@s@é@saeBFotéé‘é’@W@hcﬁfanQH@réﬁﬁo@ th@ﬁ' Qﬂistr‘é%%@mbﬁy for
a 'bioactive' (ie. a non-cytotoxic Srot ease) ™

vesigle and/emplasoa imemaEng: assom@eg /é\IREb éxmiiﬁmsOgy/olved in

B BREOAE Protsbr oI PURREMSEY P S8 gL 8RB 2, These

substratsy agyimdBytando®iborsedfithe ealircsecratery Bkehinksy.
W94/ 21300; W96/ 33273; W98/ 07864; W00/ I 0598;

W001/21213; W06/ 059093; W0O00/ 62814; WO00/ 04926;

RS 5/E SN AR7 R HEOSSREE b, foono, an

Strepbtecmmxs smemesblmﬂthIyeframttrae bped:llae STheanpave) tproduce

t he present |nvent be fus |ther
U A T Rl DAY oS Bt FalSrdest Asetahple ahucra non-
cﬁ&%xf&r PP&bse n?ée”éAoﬁla)téﬁ’ééj (cusl WDQQISBSWI er\,@%}y EV hereby
a coval ent™ bon for exanple either a direct
mcomarﬁad i dae@ntirety by refesgaesetherétonker nol ecul e. The
pr ot ease conponent and the transl ocation conmponent are
preferably |inked together via a coval ent bond, for

THI MR BoRiclIbtdxi@ prbtegsd of HeabrRBENDIANENIN i @eﬂarétﬁl?%ﬁ”
I'i nker nol ecul e. Suitable spacer/ |inked nolecul es are

clogirigiakmerwataxin pretcasetor aanlgAtRrpteese! y conpri se an amino
aci d- based sequence of between 5 and 40, preferably
between 10 and 30 am no acid residues in length.In

Turding ridve tpley Tergtlitte Moty €Tiel) dompbaent ¢fané preddnt ivention, it
wherei n the protease conponent and the transl gcation
is é@ﬁﬁ@ﬁkﬂ@f‘eﬁ?@at binde dhe BelypaRtde oftae dragan) inMeatign to a growth

hdiif‘n%'ﬁlegg@cpé r?g &%I A pl&YEr R} gPwau%@eE%ll Lhg CW S%Naxlirapltwtary

I nventl o pr epar’e con i onal
callom) wyat embodmetn’u theeIM bindshtoathe aaﬂelrlokmegmntai the p|tU|tary

skilled person. B of e reference i s
0 B SRR 16 BEOMmAGYE aps AR ALl e asiheleaohysis.
Academ c Press, and to Wng, S.S. (1991 ) , Chem stry

of protein conjugation and cross-Ilinking, CRC Press,
SiNkaiple diVisaincludeNAGRrgss o grpodh @Qrmdzg%)acreﬁiogtdeﬂrreceptors such

o UK DES TOME SO, PR ieBenfied TRl R A8 Al Thpdef fetiis term
intl0ded PhorfyeRIMRl %ntﬂﬁﬂﬂ@@@rﬁ?anﬂ%ﬁy&ﬁa@drﬂeﬁ@néu&nﬁﬁ Fab F(ab) 2

conj ugation publications are herein incorporated
F\,&ickvedi6e thereto. Alternatively, the pol ypepti des may
be prepared by reconbi nant preparation of a single
pol ypepti de fusion protein (see, for exanple,
A VRD 8f eheBdentidibinds to a receptor on a growth hormone-secreting cell,

such as a pituitary cell. By way of example, the TM may bind to a leptin (OB)
receptor and isoforms thereof, a ghrelin receptor, a somatostatin (sst) receptor
(e.g. ssty, ssto, ssts, ssty and ssts and splice variants thereof), an insulin
growth factor (IGF) receptor (e.g. IGF-1), an erbB receptor (e.g. erbB1, erbB2,
erbB3 and erbB4, and splice variants thereof), a VIP-glucagon-GRF-secretin
superfamily receptor (including splice variants thereof) such as a pituitary
adenylate cyclase activating peptide (PACAP) receptor (e.g. PAC, VPAC;
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technique is based on the in vivo bacterial nmechanism

by which native clostridial neurotoxin (i.e
whodootisdim) i s prepared, and results i n a fusier/GB2009/050666

protein having the followng '"sinplified structural

arilof VTACA: ?e%@hﬂbﬁ@?{%?g&%r P eR riapts e 1 gndl or
oW@nouﬁ%uﬁmﬂLT%wpta& f-awar-gs |t-Beartet 11€x O r’@ébptor) a
end of th u5|on_|_prote|n ‘he fusion proteinis

nefvei gevel Egnt@rr dBiTnfeciptor 469k of kA4N TRinRBE @7@@{/13%)) a

Rk Silbn Bt W R PR R o RE e, e e

ar QﬁE@ERI&? coapbosibegint hecdptot €8§e BRETIOMBRSE-ASoR BRS-3), a
si ngl e pol ypepti de chain covalently attached (via a
Ur@FQﬂﬂ'rbﬁfP%%)t%rr i olanip-GoRGeRERting REIMBoRS IrppeRiol de ac REAlACtn

SRR, ol el oK S e g o8 eflicdtRpin-releasing
factompecepior dlandlregfongh (blmrr}nonemateabmgl faradiced (GHRH) seddptor.

m ddl e of the linear fusion protein sequence, between
the protease cl eavage site and the transl ocation

InCSHEP 8RB MY, % FOSH B Bredbnt Roedtdr Blrﬁfsttécé‘?ébtﬁworetcastor

transl ocat i on’ domain |e as occurs wthnat
Suitaide rexdrraule&of eudeMs, irchedeg Heptin pap&deﬁasecm Iae a fudl-length

RGPS B Sebens SheL B SR b R A es mreot
s@he@/@gqnéugﬁ|@gm9(aggsa,t]@qaedﬂnt]%r nal portion of the

and provi des the di-chain pol ypeptide fusion
protein. The above-mnenti oned protease cl eavage

|nS$I%ﬂ§F%(fT§BO npe "Iql(/lr §g;twegg) %%émaq%pﬁ‘&'}( Bn’?&etg@ ghrelin

eavdge sequencé fenmdv evel

receptoeNExamplesTearsitatsiecTMasinbthiss régardi ineleided ghrelln peptides
nmut ageneS| S. Screenij na to confirmthe presence of

sughe Aizadl-enfliBn 8BE nyege PERlRNNeANFRrilHIGaY0BS @ t Reptide

oSS S PRI, SRRl B e AR B
(1e5)eavaw®mmre’my b(e:oetrqbdaturyed (Hie-DdIrpAlaiTapdD-PherLys-NHy,
I t hd t he I f
B PORTPRE e ioBIReP 8 46 & CHpTaCRs ool
TEV(Tobacco Etch virus) (ENLYFQ G Thronbin (LVPRj GS)

PreSci ssion (LEVLFQ GP). Additional protease cleavage
Insone enbodimest, raa(ﬂb@;Mfttherpreequtemwestlomdmnm o el sematpstatin

| b )
(ST TePRRion BR AL ST BBy Sutd Sk RIS RS ammqntiges and
Cocﬁmatllgchfﬁe@ﬂd@s é{élwall as @e@tlﬂer@ﬁl@tﬁhéé %ré@ﬂé’lﬁiﬂp9§ D-

hat are cl eaved non- cyt ot oxi ¢ proteases such as
%’(

Pf¢¢ 6’@&'?@6&-&) TrebydtloxRne: TmaNan(B 23Gh9) eb-Rhe-Phe-Tyr-D-
Tr%r oérgg'(rjﬁbgb& PR{H O(Jngm §05éghy r]:\f[bﬁence t iudgp-Lys-Thr-
Phe-Cys]-NH (BIM-23268). Further examples include the SST peptides SST-
14 and SST-28; as well as peptide and peptide analogues such as: octreotide,
lanreotide, BIM23027, vapreotide, seglitide, and SOM230. These TMs are
preferred TMs for binding to SST receptors, in particular to ssty, ssty, ssts, ssts

and ssts receptors.
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Al so enbraced by the term protease cleavage site is an

intein, which is a selfcleaving sequence. The
w@edobASEle ci ng reaction is controllable, for eranpBebYS0666

varyi ng the concentrati on of reduci ng agent present.

The abov activation' cleavage,site
In 18, SROG T B & 47 i afverioR iads 1 lisGfo HRY growth
faéﬁirf(mllsﬁﬁ&:ebﬁiro%|t§BI@Ué>€brﬁ’;51@s bgcl 86 OfoP @ixakrsfie 1GFO éeptldes
pti he present invention.In a preferred
'Ehﬁégﬁﬁﬁﬂﬂ@eﬁhe fusion protein of the present
i nvention may conprise one or nore N-term nal and/ or
C-terminal |ocated purification tags. Wil st any
Inpstid Bhbaidirasnt, 20 TVRgf trfe gmﬁewadﬁenttlbﬁ Ginds @cy\ﬂan‘GIFagEJcagon-

referred: His- tag (e.q. hi sti di ne), eferab
+28GHe i ISURRETRMIY Nﬂﬁﬁm ﬁapht%ﬁ;twﬂ& @EHIH or t0 a

dj iyn e t
AR08 S WL Wikt SIAE Tl O, e
indluter pituitalry tmi@nb'laﬂ;e waesagactlpamﬁgembtlyeaS(PMAP) vasoactlve
‘ésg er m nal TI\/BP ef erabl y aa
IntgstigfhiPeRl ?%g( 1oP&d a?a{iuniﬁt@f”ér ap ypﬁgt'% analogues
thBkdgr m nal tag CBD-tag (Chitin Binding Domain),
preferably as an N-term nal tag. One or nore peptide
spacer/ |inker nolecules may be included in the fusion

E |
inpbfeeRoadtett FEbaF 8 Ao, depRier ek RSl ifiP-2
pdptifesi formlapeple &/IP{N28), &t & Wuh@aﬁ@rp@ﬁbegﬁdé %ﬁaﬁfg@%etﬂbreof

I'nventi on provi des a nucl el c acl sequence

Tf@miﬂl\/bgdgmpasv@@paﬁﬂaéecawed@@dmgbt@dvaa&zé ejte@atm/ﬁky aT™M

TR SRR PRETE VP AR R er PR AL SEHA B. for
e@n@l@&ﬁR@MvﬁseehYm avlptP@pst&idsyzv neh wie50/85 (2008)] whidh is

an origin of replication, a nucleic acid inte ratlon
heyeby ineOrpPIAiad &Y, referes1oR W&!’%tp) Ehén‘athl% IgieRsi the ™™

méi/(tb% a Iﬂﬁcﬁbeééﬂgdé ”fgreﬁkéﬁ’i IEPRC AP eérd@SAé@(ﬁkﬁdzf)o or a

pressing the above escrlged nucl ei c
trincationt dfepeplidal aasjogee tlerédfe ghesentMs rarenpnecﬁer)ed M Ns for

tjcular, in E. coli or via a
b'B‘E‘E‘QﬁS?A%@%ﬁp&é J@rgﬁegtggg em The present invention
al so includes a nethod for activating a pol ypeptide of

the present invention, said method conprising .
Incamthet iem@padw\@epbl athmfdéwaMptes%tpnwﬁme bindist to an orexin

| | ¥pentid

refbt 8g . 0% R SREReeSiof, BubReiiof st Jhas include: ful-

Ieﬁ 1Pt BRSE-AOPBSTHRI! aMdrdﬂ&@tlblﬁ@fb‘ﬁ Hb%hél@@@éﬁ‘@rﬁéreof and
ereby converting the pol ypepti into a di-chain

Orﬁélnylﬁwpildés @ﬁdrt@inﬁaﬂ@i‘és ﬂbﬁe@ﬁ%@@ﬁdpgu@ﬁ thesegfe and
transl ocati on conponents are joi ned together by a
di sul phide bond. In a preferred enbodi nent, the

Inr ec@EmMbodimesit,t & TENot theaipresent dnverititinu birdsytooan uintarfegikin
clostridial neur otoxin and/ or to a naturallyoccurri n% 18

recemiopr Be ke, M irxapHIgH BAlude: JL ok Pepidas (esgnl-Ta, IL-B, IE-
peptiis hRE tTAtalibnd HF bBStdd™ALIbLEEs HRrEBHUYES peptides (e.g. IL-

2, IL-3, IL-12, IL-23 peptides) and truncations or peptide analogues thereof,
and IL-17 peptides (e.g. II-17A, IL-17C peptides) and truncations or peptide

analogues thereof.
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or prevent unwanted side-effects associated with

di spersal into non-targeted areas. According to this
weedodswent , t he pol ypepti de conprises a dest rBCL/GB2009/050666

cl eavage site. The destructlve cl eavage site is

distinct fromth Si t i.e. di-chain
Ine BT G BOTENes 2ct M Rishe prsSaht sbisinfionr bR ESals anaNGF
ree@btobyEk@mpré%now@@méIwwml@@émn Mag@homﬁ e frudeations
cleaved at the destructive cleavage site by the second
ormestidesanalaguesbegsépt i de has reduced potency (e.g.
reduced binding ability to the intended target cell,
reduced transl ocation activity and/ or reduced

Innene Ghidddinieht PEOTRABE tla@tprésér)’t) inveatios Ui tte g saisoactive
any of the ' destructive' cleavage sites of the present

emﬂgrémﬁl,gfﬁwﬁ%f,aq;@r ¥BaF aressptay Wegépf@,wtable Ms include:
t [ a eRy f
VESEL YRS e JEGE M BRIV BIRGE. O VU B 87k anc
assoemﬁaer:l lsphneamanuarnspandltrgimsagc/)mmbygephdeiengbgmsaImeMef and
controlla [ ted an or destroyed at an
Plgegntal grow ?%g%ﬁt% 'Gl anﬁFLéTC@F'P@%iOéHSB ¢r8RglogyRe thereof.
destructive cleavage site is recogni sed and cl eaved by

a second protease (i.e. a destructive protease)
Insahettee erbatimenti acliMaof iige ppresenls éviestign kinds to an ErbB

BHERSE 1 B AR B 2o R T °ERE: Fertoes,
tréhsf’rérlrh@ingfgﬁrgﬁltrﬂfﬂorpé Qrers]) peptides? chRhéras cstE@F and TGF-q,
| oprotease (MWP), such as an MW of nuscle), and an

amphiregein meatldgs,ot@éa,@llybm ebeptifdesy apigeot @agbd%ateplrggulln

oIRER, FERABRA B £y erb g ol Jumo

peptest 8GER idss NRGeRINRGABIMNRCR0], MRE2XNRES3, akRG4 fand
by a non-target celi, the pol ypepti de wil | becone

neuﬂaiﬁgumtwcayvmairﬁs,agun@feguh@ Hedr dcpentides, areuagelycan-C

peiBsl M SBplEEs nIR Lo RRE) iRl S ERE brelifls, or

kereh q;capmdes)r 8 easleas rdhcatiory 85¢ rptepwdé farfalcﬂjhe@f thegddfe There
cel | pe. In this enbodinent, the off-site cel

arens Q'ﬁ$%t ot ErbBaiesepiast derand, EIPB eleét?ﬁz,c@mB?{ @ﬁgserbm)
ﬁt}:ﬁ &raadiiy f %ﬁérrfeerto'éb AER 14 dé@?[%rst hg rfiﬁ*ﬁdt%y . vaifants, of these

eavage site |1s recogni se cl eave second
repepibeaeglst hettich aripe éoem bltetnaten spliding ehd/ brocetvage 6ethg. full-

eudy Boepiosdc RabAgH Sabtonarads i SR Ny deletion of
ad=s¥19663; OE%GIERG\HH de&i o‘P1f<§f &4 s@me'éemwm Pl B'&%‘i?;tfd'r‘leof aa 6-

same or different cell-types. Inthis regard
2thage 4096520, d;'rfaFthVcdeﬂetmrt of ael959ﬁtQ/3dei£EFBoééUs:ecatuon at

bRt R B Rakohred wEBem ACp BB el eosFBER TOMIE8-25

taﬁﬂéﬁleﬂht)héét%'ﬁt befBEW oy36leEGRR-TDMABL2G tthRdém duplication of
destruction of pol ypepti de when the pol ypeptide is

66411014 )at |rhﬂd6|tlﬂnsth9éeI%@é@UbEFbB‘l‘] re¢RRior isgiarms called erbB4
I\@hé%\é@@@ {)&%q‘%@éﬁ(‘ru%héf%r@éfﬁ;ﬁg‘? site mnimses

e pol ypepti when' conpared with an
I denti cal poI ypept| de | acking the sanme destructive
cl eavage site, possessing the sanme destructive Si
Prgfierred TMs bind' to ErbB receptors%eg ErbB1, ErbB2, ErbB3, ErbB4) and
splice variants thereof, in particular the ErbB1 receptor. ErbB TMs may also

include proteins which contain EGF motifs with a splice site between the
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in an uncl eaved form. By way of exanple, reduced

potency includes: reduced binding (to a manmal i an cel
wo ewepsm@r) and/ or reduced transl ocation (acr oBST/GB2009/050666

endosomal nenbrane of a mammalian cell in the

t t h t d/_or . d_SNARE

fofith s, e syaigBeSnBRR e 3 Sl S r0aldR canege ths

médul@(ﬁs) pnercebhm %ﬁeebtfoﬁlfmt?ht% M@wﬁsmémsmeorbguoﬁ dfSthe
preferred that the destructive cleavage site(s)

paiential igend athes %m%yntﬁrbh@t@mpwamatm(ypr@éeoglycan -2 (IMP-

2); AR Gl RaR et ePTh BT Mi0Fes BROGLopd R o

well SagTRRsteRE! Withng LIt SSeafolt tsich € 9fdtdio tchlaooxypeptldase
non-cytot oxi c proteases of the present invention

inbipgpeagng aniibodiesatqpEsbBaresentars \auchoas esatuximan;, ABX-EGF,

o SFPRTGR T S MR BoRC RS FRRE TN RNE Db o hifited by

swagsn@f domaingr §pept sequemtdsoind/dheoprep@se arhindhecids) of
activation cleavage site is to cleave a peptide bond

d'ﬁ%‘i&ﬂééﬁ{th@&ﬂ% SYEB AR MaMeapsieerii regeptor ligand in which
thleIr g&g}ee‘?fo%]eﬁ%st Jé‘gr R ggﬁ%ﬁﬁwﬁ\% ESHE tH§ é@%/b%t (Drosophila)
Erpst)Ngahdﬂ;g aarErbEcliganat iedvhigh tob - mq@od;gmmm:edﬁ E®Eaisrbeen

reRfAcgI By A SRS RO Eé)—i?ﬁsaé it gt phe R more domain
é%ﬁ@éérw?é |é{€eqcbgeaﬁ§§p éfﬁélééq %n%ygf&tcfe%ﬁ EUF/TGFa

e pre ent | nvent i on ot 'a versely af f ect
chimetass 4eigorE3 T é8kzaded Bi TdEanBEstbsébheand dE3 544 f imded EGF

BRSOy BEKET ben-tataneil usr o Sodnais, WPSHPRII®S: the
|
%i@%‘“ﬁ%@aﬁ%ﬁ%&ﬁﬁ Bleeh 3%l Btephicd AR ening} EGF
seﬂueheasc @@m(rtad)rmﬁ dtoe ufir st arystmnacnesldt&u(blfﬁéﬁ%)myﬁ Eonand
t | h des
Bt el ching i duidd EGr R WiEhl 4 aofinnas peen

replREAr 8h! ¥nexegenreiSdédmaf dINEhOBERF effotéiht iduchi ak) a blood
wth regard to the native conponents of the

cqaguigiiopt ingeral (devetaperentmrds!l adhesian peoiaige(esg.tNetchrd Delta

orrespondlng native
E%'ﬁ‘&g E%% WRﬁyﬁg WE@' Fégt%r way of exanple, a
prot ease or translocation conponent based on BoNT/ A
L-chain or Hchain (e_respect ively) may be engi neered
Inag dgtharrembedimeat.pa ddd af mﬁv@r@ﬁﬁﬁh'w@nt'ﬂ'&ltﬂ@@ (0 a melanin-
v r
ccg‘,é:‘égfrfggﬁ Sﬁ'otrt‘?lopggjegg rog?po rﬁgltego("q?%n%(b@tTMsh |§ S'regard
mbludbamelarﬁnmdrmehgratwgwehn)rmbae'I(MCQId) ipeptites sugh as fuII -length
onen of the tide is engineered to include
M&%W@ﬁ %”%P%%‘.@QEE@ Ehe@&fd cl eavage site woul d not
be present in the correspondi ng native sequence of the
correspondi ng Targeting Miety. In a preferred
Inemnerrrrenﬂoodfmerlrte apT bk ehntthé rpreaemtmmvenhm dexdy tta psolactun
eavage site( activation' Eab?a esl

ing o&mggge(gcggpqrhéﬁ\rg%mple of a sui

includes prolactin releasing peptide, truncations and analogues thereof.

hi§ regard

16



10

15

20

25

30

protease. |In one enbodi nent, the two cl eavage sites
differ fromone another in that at |east one, nore

w@embaseabl y at | east two, particularly preferabtTG&R009/050666
| east three, and nost preferably at |east four of the

tolerated cid hnthe res ective. .

iny &t PobbutteleeoiM'ol e SriSedCPERSioNPings, oo Kiss-1
re@¥pIoR! ExahiplédofCagitahé mgoinymetﬂe@@rd:hhaaaé Klsspeptln 10,

containing a Factor Xa 'activation' "site bet

Kigspentin-a+ Reptidenhdiuncaiansmnd ampagsesdhereot. s pr ef erred
to enploy a destructive cleavage site that is a site
other than a Factor Xa site, which may be inserted

|nelaa@tMeer émbodintgnhtL-&£ MVn cinthe qirebBhtiantVertionTMinds to a a
onponent (s).. In this scenario, the pol ypepti de may be |
CQFB%FP’[\'QRé'&i'r@'@aé'@sofﬁ%aE@Q&FPraﬂt Examnle of %&H”@Q{Q dM in this

e -
okt RIS B Ea o RE BN REAREOHR {8 yroogrup 2
ineludiegararicatibas taod aXealad esmvthgeecsi te may be | ncor por at ed

el sewhere into the pol ypeptide as the destructive
cl eavage site. Alternatively, the existing Factor Xa

In' &58th¥ATdnBbdifie @? Q#W&Pg%é“gnéc?egﬁ% i BMds to a growth-

conponents nay b€ retaine ternatlve
harhresneapdeasing wrotonas (@HRHbrrbceptoreéiHi@H #5 tadso known as

[ t ed th I t.e. \Wh
orpRERHBIDPHE TeReiag: ek LRK: o GiRRL 2P o Godd. swigble
T exdiviples éﬁTmeCBF%@h@ﬁlﬁ\%rﬂfont el e RN Full-IRWEH IGMRHO[1-44)

i nclusion of cleavage site(s), it is preferable to

pepdidecand tpinaations s eeiticle amﬁogws)mﬂr@hw@meg @HRIA(1-29);

GHRFBIEAP° HGARERY AT, - M) DB PEN S ALl 20)-

NHRt o {MeTpol, mem |15@2 wNv@y QW]-ﬁGHFR’H—I@ -29}- Nmage cyclo(25-
es t rlse at_ | east contlauous

ZQQHYIgTyrég‘flauééD 'eiZﬁ %”‘@%‘f*é‘i h&i"%‘ﬁﬂoa B2 a ©Tyr1)-

CHFERLRI0, M2 (Don0h PR (%) s RINHSBRERRAT: O] N2
(D-Abst)- CEMBI—b(ﬂ -2ORNBIZ; (D-TrTT P GHRI | 1129) IN142; @- Asn&)qGHFéd (1-

235 B-serob R Hd b2 e EdRatsts (FiaoRiute Fhes)

GFIRtI-Fgr oYt JTRYCPRPNER]-GHII9 ], 29){Nd+g%'tﬂﬂf Aegﬁrrfﬂ) Gfl’-IRH (1-29)-

|nsert|on pOSItIOﬂ |1 S i edt
NEDr M-y, Udeda2)-BHRIr (Y- 29 eNidBic 6N - aene-d ﬂ:r -882)fGHRH

(DG B A R B, e ¥R CHRH biagg) NHE! (D-Ala2,

N aGHRH (1 2'9§Lm4123f(${|§13dD1/QaQ NNILedpzpGHRH gl em)agl2; (N-
sites into surface exposed 152%}ons Wthin surface

A@kb‘@be@ Akagi ol eud()<SehRYl 1(da9)MNdR ohblisds eDphlef & riddila 4,

d f
NP R LoV Rla R A L BB, JHEED BB (-
ZS)KNHQF gDoAspde D- Abh@wmuzwamraﬁ( @ﬁzg\)\tmmm e bas@emz?]
no_acl sequence of

nGREH VR PRUETEREHRECT SEhAHa: i Tgr-dia-Asp Alale-Phe-
LEE L T o L
Asp-Hedlleticden-Arg-Gin-Gin-Gly-Glu-Ser-Asn-GIn-Glu-Arg-Gly-Ala-Arg-Al a-
Arg-Leu-NH2;  H-Tyr-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-GIn-Leu-Ser-Ala-Arg-Lys-Leu-Leu-GIn-Asp-lle-Met-Ser-Arg-NH2;  H-Tyr-
D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-

Ala-Arg-Lys-Leu-Leu-GIn-Asp-lle-Met-Ser-Arg-NH2; H-Tyr-Ala-Asp-Ala-lle-
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domai ns may be readily aligned with said BoNT/A
positions. For the protease conponent, one or nore of
wo bmofisd4rowi ng positions is preferred: 27-31 ,PEBGB309/050666
73 75, 78-81 , 99-1 05, 120-1 24, 137-144, 16 1- 165,
1,73,.1 202-214 . 2 41 3-25
PESh AF ST RSB P B8 e A Ty e
Gﬁmy@-||@uw@ﬁAsﬁ19\r§r@meGmb¢;w @t@AFg?LA%thhtGﬁJ S CN- AveﬁLys-
he protease component “of present invention.

Vaal /Mgelﬁ@r N&R; e it diviiera- Asp%ladlt%PhacThrw/ésrtS@a\T NEérg- LyS Val-

L LER- B Fadt Rpealhuty 8T sk GR-RRERe Fe B ¥ 2y Ein-

GTW@ILQA@SASﬁIGm GlueGR1-ab)-Algr pat/ear-ArgviaudbH2mHw VarAdp-Ala-
residues, particularly preferably greater than 50 am no

llesBhe- Fesplaceer-1 yioa-his-NekHavia-@n-LiaweSer-blacAgLys-Leu-
LEREROASBLIC FLMAAIAY: afld 2HRLERALEAILHRINETRE- Gl Br. Ty -

structive C eava ‘site(s) are a position
Argrleyd-¥al- Ldal&m\lél-@lamelmeSacAkﬂa -Aes L gsreeu-LaueGer-Abptle-Leu-Asn-
r than 30 am no _acid r nore preferably
A% é‘gl &In prlﬁé %rgrﬁ%Gﬁkﬁi&.ﬁﬁ C%YJ a. particularly
preferably greater than 50 am no aC| d residues from

the C-term nus of the protease conponent. For the
Int & dudihercambodineniptredV binds to anbombesint ieseplor [(egd BRS-1,

8BS s PRy 78 BUS FSdEiingdd brédain nigstiog Bt /4 pombesin
recéfStér iRt HbmsEtim 82914 Higinghaye p@ﬁﬂ@@fdr@%dﬂz%@lbﬁiﬂ fom

acknow edges a starti ng position of 449 for t
thel slennph@s fieg (plelit-binsropbavilon- %ﬁbﬁrﬂd@ﬁ%ﬂyh’@hﬁi\bﬁis Lei-

wblRPLESE I MNERAOEA nARIoEL | AEAABROHEGD GiRain B,

er m nus nsl ocation

arthgEQtﬂlﬂrT’eledsl’hga @pt&f@((ERﬂ’) @m‘cnctisnmtmet Berdegta-ged e Ser-
eava cated at a 05|t|on greate

W iii’H%Px g %iﬁ F%”"‘é%’l %let# é%fii &ﬁ%@»’ieip?%f%’@a%ﬁgyb@féa@ﬁ* stiRaria-
v%o%g%%%éﬂv L) gélajgag nfREE BRE ef\%' &L&?g’% AR Gy

mno aci d resi partlcu arly preférabl
G@Fé@m‘éabﬂ;mm‘hﬁrﬂyaﬂmm&wéﬁw &@B@uﬁsnﬂaﬂrp#&aN@é@yM&

f 1h | t. Simlarly, i .
LS Medvi RS FEREcdetssserivs 14 ks kbe srpaedn B
o eriocahednh 2 P08 HL1,001185 9AL 2k KA Asam no aci d

residues, preferably greater tha amno acid
resi dues, nore preferably greater than 40 am no aC| d

resi ues rti uI eferably .greater t
InGRoBeEE ST b & i o, pricto™ urotensin
ret&Bo8 ! sgﬂéu@nTwrmortﬁrst reddid aln@ﬁﬁ%ew&énéiﬁbﬁébﬂﬁé%t such as
t he destructive cleavage site(s) are |located at a

U&%ﬂi‘tméh(wiéaﬁ’@ﬁhtiﬁa”nﬂii@iﬂamﬁtﬁ@%@ﬁiféﬁ r@si“f@&é’é? trunications and
peﬁ{igjieg%rg%péu& a4 r%roft I?ﬁg égeﬁ-ﬂhﬁ% CI d @ df.ll?jfggf it @rﬁmﬂgiy

gr ea t han am no

cmfewemtzmkss daﬁf@bef aptdicgraal chiddmnthéosaﬂmmﬂo agid residues
si dues fromthe Nt ermi nus of the TM conponent
CSV%HE%TW@“ VBl Y& (Bfae} eYiried i%ﬁ%éﬁi«'hﬁﬁh’tgmﬁﬁét%gﬁ F %WEVT@Q‘O“

[ e I
efﬁjozﬁé(@g%g% ‘Lég (Pheafe Reated [ fhdh ROSELLAD: 8L8ANE%r use in
the present invention includs the U-Il precursor peptides, such as prepro-
urotensin-Il (including the two human 124 and 139 isoforms thereof), and
truncations and anlogues thereof such as the eleven residue mature peptide

form.
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acid residues, preferably greater than 25 am no acid
resi dues, nore preferably greater than 40 amno acid
wo empdsa3) particularly preferably greater tharCBGB2009/050666
amno acid residues fromthe Cterm nus of the TM

AT DR800 P PERE b B eSER EBSHfsr Tefd o FipviEd o
combESiticHeSHrhaEdr MamRryo Pél%eﬁt'idé%tﬂﬁﬁr_iéﬁhé:es- Where nore

t han one destructive cleavage site is 1ncluded, each
cl eavage site nmay be the sane or different. In this

regard, u f -t e r Ve € ite
or o des & mgReaBloBia DRReESE. ERN Mt & RPEHR, O
use of tvele@Ving @roteff of €8 estosytidifisiore apbamtagen a
sites provides additional design flexibility. The
dest r uct i VEWHD BaragRe-SEE ey Gelly be engi neered into
any of the follow ng conponent(s) of the pol ypepti de:
t he non-cyt ot oxi c protease conponent; the

t r ansl| ocad iTangetong Modetly; (Tihe thEdrig etaipableVbf eindingito tehe
spacer peptide (if present)., In this regard, the .
dost 1 uck | BEINGeSURAEN & S heTEalRReRentS Saly paich
m ni mal : e fi t i

pol ypept 1Al Foy e 2y Ry Bhdociagis o be,
t he t ar gencongoraieddiinig ragyi endosoe owithinarkké o@iowtin
domai n, and/ or on tthe non-.c t ot oxi ¢ protease donain)
whi st eI 3965e i 6D A hept 1 de 15 1 abile avay
fromits target site/ target cell. Preferred

destructive cl eavage sites (plus the correspondi ng@
secdhd praotreasiecaticly dompint @t isncapablagbtransienginging y

PPl et r adrotdaRRaor WRNPES cRubSenBl Scikhd epdesomal

the presenémbrareninannf g egoison obfthe yrewtrs hdhaone-
present invention relates to the suppression of the

growt h, BECHRIEGERYNe, and progression of comon

cancers, in particular colorectal, prostate, breast

and | ung cancers. Colorectal cancer is the third nost
Alcoftmerfestaneseof the fissttdspeenofadhd prese inventioe applytexglally to the

States, according to the Wirld Health Organi zation's
aq%yprcfes%@%é:%%}qgaqﬂ?c | obal cancer rates nore than 940

000 new cases are di agnosed every year and nearly

500, 000 deaths are reported worl dwi de each year. The
Inoa grefiefred -grebodinent iof dihe fieatearfd/ em sesbod aspectsr of the present

. approxj [y 60% and nearly 60, 000, people die of th
ngirRioRs (EE L asea PR T ardiio st SEee Ly yp réferreo
TN®| ey esarhple! afiuesarf SPERH pasptide, Ya BIMBRTC S PapliddoPs human
the tumour in the colon or rectumand the stage of the
SIT peptide. and may invol ve a) surgery, b) chenotherapy,
c) biological therapy or d) radiation therapy. Surgery
to renmove the primary tunour is the principal
Pélypeptitie prepamstioment . However, conmon adverse side
effects of sur%gr%ei ncl ude bl eeding fromthe surgery,
h

Thy BQWPQPQ‘H% o : ﬁ@@s'ﬁVﬁ?ﬁPrUQ‘Pm@ESQ ¢ FPFWFP%} C@f’@?&}ﬁ@nt33 a
oEA00 (508 (AR RR LSS B TR RG] g, The
general technology associated with the preparation of such fusion proteins is
often referred to as re-targeted toxin technology. By way of exemplification, we
refer to: WQ094/21300; WQO96/33273; WO98/07864; WOO00/10598;
WO001/21213; WO06/059093; WO00/62814; WO00/04926; WO93/15766;

WO000/61192; and WO99/58571. All of these publications are herein
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abdonen to reach the area of the colon or rectumthat
is affected by the cancer. The surgeon renoves the
wa@2meas04a6 wel | as the parts of the col on or rBCL/GBR009/050666
that are next to it. Then the two healthy ends of the
n.of recft tﬁ Al back together; (ii) liver
mg%rggrca(eq)ny FRRISCE er&Q/es removal of the metastasis
that has spread froma colorectal area to the |iver,
as well as parts of the liver that are next to the
Incrapee: detailp the Thécomgonent of ithe oresgnt javerdiopveay A Ifegeg to

eifter, 00 PLaRPse MR or M6 1 BhaREl B3 Mhehat 6P HeKresent

in(ératidbnoBarIcfusionYs phafatdolndy wag o gaovalehEbon@ier example either
ul at | on% and (iii) E{yosur gery (also called
a@t"?%ﬂ%@'&ﬁﬁf or\rqut:wawaw linker motecy |Th§mratqa§er>@g@@nent
d r
artootr'];é;jl tg’ﬁrﬁ%otfaﬂ%n &%{)Werﬁ(gr@ Fﬁse 7 ahﬂR g%@h%r{]?% a covalent
bdrimle fori s@m e eitberad direct mva&ant:bendtdn araamspasert ymkerahblpcule

| oyed a uyant to surger 0 a mno
S 0e08] s ikely Ml ales. e ol ihannn s Tad ik i) typically
cdn?:( BRAESind %Eld"tfit%‘@ﬁ ESql?&ﬂ:”ef bf Uéftwéér?@te'ﬂer@@,y pP&€rably

een clearly est ed. "However, side effects from
bettveemﬂﬂ@mti;o amdioualed resdisasan Iemgthtu ng, |oss of
appetite, hair loss, nouth sores, rash on the hands
and feet, and also: risk of infection, bleeding or
Inbuéé Sth@@bdf é} tIHbQQTaVbn:h WHiicAgin éétﬁ‘o#ﬁ@tﬁ@rﬁ -Wigdrdlrethe protease
fatig enot herapy can be given in a variety of
cormmreﬂrtt eng:the |tr)an§lqcra~é®ry cemprpeneargpinked togeihealnroferatly via
g%ﬁ@hg% tal cancer is advanced and has al ready
adto other parts of the body. In this case,
surgery cannot elimnate the cancer, so at this tine

t he E’I@ySI ci an usually recomends chenot her apy, which

TheaRoyRephigies ohdhe PReRANt d8verfioneiiayt ke HrapArersby grgventional
B Rohlon (s VB SREFR1 RBCARYG ool ueth. oy
way iof iexainiple, rrefevsreck isTimads ungldeymarespnn @. Tel(1996),checahjugate

t he canc sqo the ad che t her eat nent
tegighes, SacrdeRR rPS%mén%?ea&&?ngg s RGD. (A obedptein
- tast
sé@e%glgnt%hq:%e i'@‘g‘ltd a%@t ||; neo J@EV&ZNWASGQBQJWM 99
(WE&hthrélnerp;derh@itedben@th@g@es pfdroattachisair gynttyetrcn TdVigleto a
to shrin he tu ur s the sur

g e e Bt byt HBHERY a5 o Raamite, EPo2s7742

TKedpvBahamibriedl ebhjeBadory esubichtbrisa@rét hareirt Qnéﬁ%b@ra‘tétﬁ by
radi ati on nore effective. Biological therapy can

refareRes NeEkiot o peopl e having cancer, which has al ready
spread. Current therapies include the use of: (i)
bi ol ogi cal response nodifiers, which do not directly
Altirstivady, te polgpegtidestraby be pirepgateti bygeesmblimant prepaeation of a
systemto react against the tunours. Biol ogical ,
S"’r‘QJ%pBﬂ'&’@eFPHﬂﬁ fﬂH%@% Pr@@'ﬂd@e@yt@kr@?@éﬂ@@cw 8/07864).  This

tebr% é & B’ée%dad}fth:e%(?f ¥l nfERMBHRM 0% rﬁcbhc'ﬁétﬁfeecgéfstridial
|nv IVes Use arge adm ni stration do y
neunptexini (@ relotorinjis pneplared fandhepeltoin s tfusiom aroteip haneng the

ofihg St STHIS S geg 20t more ef fectively. I

NH: - [protease component] — [translocation component] — [TM] - COOH
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addi tion, use of biological response nodifiers is
often associated with flu-1like synptons incl uding
wo ewenso4ehi | | s, nausea, and | oss of appetite. PUI/GBI09/050666
undesirabl e side effects include: rashes or swelling

Bl B o BhohBhe e B BB AR LB o o

theugiMSHioeth at TRE flS6h Preteinid ehers biciMtad Gyt Batment with a
production of bone marrow cells such as red and white

professe. adlich clemyep| ajta isée Detwhas the direiepsstGarapenenignd the

d [,r ect.| e ' ;
wBoctiRpryitondit Ardichall bk K RHE bafiised P2 Hing the
proggiset ¢erhpyneritayed &inglé polysptide dhelimoyvaenhtiybebigd (via a

factors is associated with undesirable side effects
digylpRidgs thﬂ%)p&? nan@ther gﬁ'@Q'Q‘ eRRlYPeRiigg | @win ofontaining  the
=% [ s | ur vacci nes, which encourage
tr e&itd%ncm Q%F%uogrggogni ze cancer cells. Said
vaccines are typically enployed after the onset of
ancer, and are the [ ressi rat her than .
AfBGEriv Poeor 16 WO 0pDsRBR; BT oTiatiest Gl Lgufusion
prRAf i€ 90dted ASRYFILHRA AR SLfE! mq@ath%ioﬁnsrdtQWQq%%ce,
ever. A major difficulty with the treatnent o
befwkeendbeairoteasectisavage sie 0 PEsérensipaatiancempanent. This
clinical .de tahl e li\ver tastases gt the.tine of .
erfaeSs fifd 3¢ TR aisbnenfind TS bRaon Aoml 46 Ahpfamsavit
nalRéetRRtrldidenoldRs sy, apeagh ihhitis tddiseetheand édrmpbnents are
primary surgery, usually netastatic di sease devel ops
repersed im arder 1syeérvis madiet helatmdn. Ssbseeueniseleavagerat the

of r ' \ L 0
rbBReCORREEL RIS S (G ERT RERh lathey s o
prd8ide8@he AbvhaingiysEptidevasion protegast cancer woul d be

di agnosed anong wonen in the United States in 2007. A
worman has a lifetinme risk of devel opi ng invasive
0 [
T, SR e TRt oRHbs BBal s FebichopRimar 6 Soduced
(actE oot drey aplyerehbraemvagehsequmsnceanembiedogt dhe DNér qgnel by
The choice of one therapy over anather involves ,
CQ/RBIRRAIaTIeaRS o PUER % Ee SETd rPEEd: MHAGSNestRe {SRGERING (o
cdHfithohedredbndeiet %fe%végé%eﬁﬁehbfé@ﬁﬁéy e Ip2¥R%iea ABAually or
hi st ol ogi cal subtype determ nation, "the stage or
wigx ttbat assistahee difseerspyteangbfitwarea(meg atite déapldeaw HEagtam by

f tient,.. Qurgery options include mastecto or, ,.
DRAGIAR O Wi atpBFe Saalec I KEPY 16 BpyEd Ge.
clftritlia®! orOPL Q65@IANAN), thd fdlodling\atdBréferdddiph node

renmoval . Unfortunately, patients who have undergone

mast ectony often suffer fromone or nore of: wound

i nf i - abscess, necrosi in flap,

par gfglltitﬁgésk"zé% chest wal I, ph(g)z?@pn}(g}feast syndr one,
postFassiogKaal pai n syndrone, ($EGRE IDGR ))nmphedena.
Simlar I_P/q conpl i cati ons associated with | unpectony

i ncl Ue¥(Tabsicap \Fteh Viruslonbosi S(EWLYRHRIGXi 11 ary vei n,

ser off, tion, lynphedema, @ (i t of shoul der
novenenﬁ{smdanage to the bracLi al lﬁ%ﬂus, and chest

wal | Pre&icission (LEVLFQ|GP).

Additional protease cleavage sites include recognition sequences that are
cleaved by a non-cytotoxic protease, for example by a clostridial neurotoxin.
These include the SNARE (eg. SNAP-25, syntaxin, VAMP) protein recognition
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Radi ati on therapy is associated with conplications

such as: necrosis of the breast soft tissue, prolonged
whemaaso4oedema, rib fracture, decreased shoul dBCT/GB2009/050666

nDbiIity, brachi al pl exopat hy mﬁth paresthesia and arm

s&ileBrs® HTBL 3L BBl R AT BloNs AnBARES suchifs dffetrai

n&h@t&tﬁsemt{caaﬁ kaseamplésowsfovuc%a hﬁnmomﬂtmémt Wvhich is
undesi rabl e side effects such as: nausea, hair | oss,

hesaby jnaesp@piark i, ithertirelyuanhesferengeitgerstand t enporari |y
| owered bl ood counts. In addition, nore severe

side-effects include: liver toxicity, henorrhagic
Alsy $inibrased dyENO tEMe protegse brRiavage ditens an imeds avtdeials a self-
dysfunction, peripheral neuropathy, elosuppreSS|on

C'%\U%tséﬁpéﬂ@%ﬁ T&!%?%Eﬁ@'c'%aeﬁﬂt'@ﬂr'élCOéWPU@b'Qn forr@yaremle by
i€
éfg@gamfe é?ﬁ%\h?raﬁﬁafé\‘g%o{uﬁe uﬁggnl?B%érs%ﬁ%ﬁﬁ% %{bot\{e imentioned
‘astivatioas clbavage aites mhay Afsonbs iemjployediad d-adestralCtivg’. cleavage
.These ther utjc, nol ecul es act by s p essi
SifoleSod SN henGUlgesis BgaRcomYAEHr Pl A Hegptide of the
preBBhBhbedth growt h of breast cancer cells that may
remain after breast cancer surgery. Regrettably,
however, hornone therapies are associated with

undes rabl e effects such as .ho | ushes
Inv%gﬂrﬁ zﬁrre(glr ggglmq,rht 3&@ ffy%gn aﬂm IQE)I{@ éﬁ??‘?ﬁt |nvent|on may
cdriSddTBAE o‘ﬁ&ﬁor"éeﬁﬂeﬁﬁm‘éﬂah@/ oncteanmal tatéd bukfication tags.
endonetrial cancer, induce perlnenoPausaI synpt ons,

Whilet amcpificationdag meay g eawleyeshithey olawingatespreferred:
Bi ol ogi cal therapies have to-date focussed on the use
of Herceptin(tm. However, the use of this therapeutic

Higetbggolge 61 s hiztidpel) q@reﬁbrmbwrasaeivzﬁreﬁsmurfeﬂ fa@g! &r Nutefmasil tag
cardi ac tOX|C|t%§9fever chills, nausea von1t|ng and

MBR-tagdmn!tose Rinding peptein)y Praferably axan N-tarmingl g on.
Glgzgt%ﬁgbﬁtﬁ%%%[ -'tr%n%’fb‘“‘ra§§éﬁl:% bg?%é%h N%‘r‘?ﬁngﬁageat h

nited States 1n rom cancer an
HishdBRetag, paﬁmmmhpameaﬂﬂﬁbm@naieg i nAmerican males. In

e mated that .1 in 10 nen Il develo
G B85, Braferatnas RaiN-TmiEgite. aa wi th other . O
TIRGRERI 1 Bro@iatly SR IERABNGS depend on a vari ety

facto such as the grade and stage of the cancer,
CBRetagd€hitemBingngelamalirgapreiersiblyt as apa-temminaldagr ent

therapies include: (i) watchful waiting based on PSA
bl ood tests, which are perforned regularly to check

Oh8dr rhbR Qéﬂﬁhé spacetf Ilﬁké}HMbﬁiﬁulésaﬁféyt bélHcRided ™ 81& fusion

Thi s approach is recommended for small, slow grow ng,
praain ag&p@sgxaf@p@n@ ePeptiger sparcay raayipe yerﬁ’éWYQHeb@tWQ@ a

pUrfHeE tgégfgrrmr@ﬂil Péésft BFInd 1‘?1§|orn Oér‘oﬁeﬁn TREguancy: (1)

pros renova e prostdte), though
this is associated with side effects such as: bl adder

control problens, urinary |eakage, inpotence, and
Thitea &t thire Espest ofi the B %Se"ttl'”\{qqt'%cﬂr@('ﬂ%? aﬂwcl% afid (e.g. DNA)

sequence encoding a polypeptide as described above (i.e. the second aspect of

the present invention).

Said nucleic acid may be included in the form of a vector, such as a plasmid,
which may optionally include one or more of an origin of replication, a nucleic

acid integration site, a promoter, a terminator, and a ribosome binding site.
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as external -beam radi ati on therapy (EBRT) using

hi gh- powered x-rays, though this therapy is associ ated
wowdob/1sed al probl ems, persistent bl eedi ng, anBCT/682@b/050666

ulcer. Alternatively, radioactive seed inplants, which

are inplanted directly into the prostate may be

enpl oyed. This therapy is also known as brachyt her apy,
Tt?é‘%ré@éhtVFPﬁ/énﬁ’oﬁ WEs iHOIE8e®Ta rrﬂétr@bl ﬂﬂr ékbr@@guhgow above-

| onger period of tinme) than is pi ca achi eved vi a

desgrieed alclpisaanid semdencedhat teeyhird as&eqtpbéeomresa@trlawtm) In

= (Rl T Ferbideh o ol BV s B Rt Ry c 1y

is designed to prevent mal e sex hornones from
stimulating cancer cell growth. This is typica

T%H"%@@H'”M?”%ﬁ'ﬁ@é’l‘cwm BiMethad fr artivatinga Hﬁ’&fﬂ@@ﬁ@e of the
PERFST T aorh s el mpRARs ohREHNG (8 SARee - wih o
prstemeeeﬂfaeortlea\&asc theaspolypjegade a&nh anre@egaitibp sited (ceavayx site)

Of A A AER AR B20I8ils DioRAssacaTPpRE R it i regglagation
haye .
odifibSRAg. HEBpYedtibang e Vdgfﬁ%gﬁéé’v‘iﬂtd % GRAGINNBUGBEptide

I gue, mage; (v) chenot apy
whereirpthey inng- thﬁmsarmfote,ape afd dauglgcatqprdeempobeutsaam/pined

in,the co xt. of ¢ ect t,.or prostate .. o
toggliqggsy a (ﬂ%lﬁek}lp? b@lngo 9t‘re€ﬁr®9d&{g§@t [ﬂ%repﬂgmtlon site is
nctaRERE 684 Inaitdrdly- 6@&%@ ctd%@rlcﬁélfr%‘dré@xh &8d¥Cor to a naturally-

Regrettably, thi's therapy is limted due to
0Q§>Ufrfﬂgc|l}°~t@r@§f}alsﬁ nonitoring the extent of the freezing

process, which frequently results in damage to tissues

around the bl adder and | ong term conplications (e.dg.

Thepolypebidéd ef s praBent |rﬁ\fe¢1t|ﬂmsmbya$>ecmmnhealnh¢d1ﬂled to reduce
urination).Lung cancer is the |eading. cause of

orcRyigvent H@Wﬁﬂ@@j %?t%‘fﬂCfSyaﬁmC@@ﬂHN'H%ﬁ'S&%S%ﬂ%n@rﬂrt@rﬁéted
ar\%@%' ﬂccé@ﬁfr{gdw &b dfrﬁﬁtgtt‘? Eraé ?%@ﬁ%lcﬁ@o%ﬁ%escﬁ'ﬂ&ﬂuctwe

gnancy,” wth an es 'on' new cases
cleadyeysite: ,Thet destuctse cteavage 8%e o distwct frarethecastbation’ site

.d osed. Lung, cancer e cause of 921 , 000 death
(-8R ORI AR B eI BY PheFaoDR! RiP ek by the
nc?ﬁ%}ﬁﬁtbxfc%r%ﬁe%@edﬁ/ﬁiré@rer%héﬁ% R ICANRE dSHBERR 88avage

ve surgery, radiotherapy and chenot herapy, either

sitedpainets€cpnd rpr@tease;rtbe rp@typ@ptude/\hea redisledydaiencyaiedy. reduced
i,nt o, account : the

oibliG SRE 1o B TP ARE 8ol e PiislodetBp AR EinD anoy or
redl€ed O8bA-cPBtcXic t Hotddsed Wetivity)e ISéraq,@nﬁmetteh@sé urawyr of the
(presence of netastasis or not outside the

‘destruchiue cHeavagedAiten obthe prespat ineentionmaay h@ﬁeﬁ Qgelycaérmcployed

o IR RRRRE St NS oo ST SN Y AR | Rk eat rent

I hcl rapy - una ‘NSCLC i s
only noderately sensitive to chem)t her apy.

Sl ngl e- aaﬂ ent therapy response rates are in the region
ty1s, 18660TClNGN tRelltis  BFBREENQN, dhechresanibinysption , provides a

pd??ﬁédtlﬁé)iﬁét( E4R be ROAELRA (idBlivated and/ or destroyed at an off-site

location.

In a preferred embodiment, the destructive cleavage site is recognised and
cleaved by a second protease (i.e. a destructive protease) selected from a
circulating protease (e.g. an extracellular protease, such as a serum protease or
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Vi norel bine(tm) having slightly higher response rates
(20-25% . In addition, chenotherapy is associated with
wa@eowplif@at i ons such as: a drop in the nunber oPChGBR@I/050666
cells, nausea, vomting, diarrhoea, sore nouth and

th ul h © (i), hiolpgical

a Pripdss of Hebiond dobise Bancatio . f st needpdutondst . o

mgfmxl rﬁét%llbpﬁrbté&ewmpy'sébh faawmemwaaﬁmm%u&g aridi &n intracellular
know edge to devel op nol ecul ar-targeted therapies.

pmmasgt(prieéarébba a pigiteasy that Be&b@énbfﬂomﬁbe taypelsced.e
currently being devel oped and tested in NSCLC, these
t herapi es are associated with undesirable side effects

Thus; lividisegshduidi-d pdgpsptitet oMbie sresentaisverstivn bécorﬁ@\dﬁﬁpersed
nmuscl e aches, fatigue, |loss of appetite, nause

AWM inkereseg @fgﬂd@(ﬂ ar(q/ .qr)bertahetatupow @H@rh@)'?getﬂﬂ”s the
c%l%’dé?l’ﬂl% é/?lh%é@@r}‘ne ﬁaétM )J éfleﬁ\@aef)éf i gZoé%tsiﬂ'gﬁﬁleSH%\{nége site

(bpdsesis@d:mctmomase) of I [ mted puI nonary reserve or the
presence of conorbid conditions. Al one, radiation
therapy, is only associated with 12-1 6% survi val

In%ﬁ@?m@odlﬁﬂfnt'tﬂe%s'trlﬁcﬁi@&@a%ﬁj% g%%@% /864 ¥ind cleaved by

I cations are comon usea,
a semorgiwpt@serthatea@resmt whthinrari O§-§jte oel-4yrst dmthu&elm@bdlment

g e cheBe Faapb A brrd T ele PR B Bl e fylgrtdtively

(oﬁmwdltubm te Gastichdd cldavRgé isrBLis rabbdhised epacdiedledl by a
stage |11 di sease when treated with concurrent (rather

semz prelgasatthal i Lpﬂeaentnatrﬁrb@@‘@teclﬁ@@tmrhé&gap@s@h the target
ce[l@1 A@drﬁﬂa& r%‘??’%&ﬁ.:sc\é“/% %{\@ﬁg ﬁélcﬁrsd%%?g%@ﬁ%r@a%ee [iarget

cdll@hcbtﬁ@bﬁmefm may webeitherfthe nsdese bﬁhilfﬁerérhtd@elletfybth B this
sur I's typically enpl oyed when the

regafi%d?e ? %itcegr@ngéheypﬁﬁ'@g@”dﬁay egeh pps3ass & [arspioriavhich
th@%‘é %tﬁé%@ﬁv%ﬁﬁ%ﬁ?ﬁdsmcjge resection, which

|nvo Irenova riangl e- shaped sllce of
tlssue Wedge resection is used to renove a tunour and

d a_ oo
T@q ag%fql(itlvp &T%é/@ggngtgﬁg ptqrg%ﬁég§%%QQQEV|dp§ ?qr)]rsl‘%actlvatlon/

déé?flubﬁ&h %fsﬁ@”BBIkgépﬁo%SWénoﬂ\e | RRPRLAGY - is WRI 66 atfan hoff-S|te

I nvolves the re of a whol e I"'0be (section)
locatioy;, Irathds pegardpoleayagey at thiei ddstiuctivd cleavage site moninises the

de ef f ect d aft

pfRSRLAhE el BRprd B PR R T RANER G e e Lasking

th@rs%m@aeﬁrudﬁbé%@ava?e @thO& ﬁéésb%lngﬂﬁe 8hARN destructive site but
i nfections i on, perioperative nortality

inrait engleadm fosm).phe Wr@‘cewlesmﬁﬂ@ed PetRaSY dhgludesidedgeed

oiaho 3FET TR pol RoelPRLand et Fj b ralrbes the

erclosoniah efexplyrane of roMmantgelidn cdlieinthé ejﬁrepty‘onsbbm eytos g and/
response ran ing from1l7%to 50% Conbination
Ord’ﬁgH%ﬁCE\%NéﬁE P %@%Vagéd wi th superior response
rates and survival, though major side effects include:
nyel osuppr essi on, nephrotoxicity, tumour lysis
Wﬁpndseﬂ&etlr(g:hms&ub’evé mbebvage byg(s) unitbentantext of the present

invgr?tl rrP hquhaérgP]erred r%g{) Cﬁl c%rgs ruct?veehyc ég\}agoen sﬂe(s% are not
substrates for any proteases that may be separately used for post-
translational modification of the polypeptide of the present invention as part of

its manufacturing process. In this regard, the non-cytotoxic proteases of the
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hyper kal em a), spinal cord conpression, and

hyponatrem a; (ii) radiation therapy - this therapy is
womnloy/1smed to palliate synptons, and patients PCT/GB2009/050666

invariably rel apse; (iii) surgery - nost patients with

t ed nons i ca The. excepti o are

PSP, PYEMPTE A PTG DI Pe N BLBTE YRR iF coadharate
aMWa\tloﬂardthe%%égGle@V§§@S§teCOWﬁlcﬁe% tsGrubRally istiMct hRdth the

any | ynmph node invol verent. Such patients ‘usually
destidstiye ¢leawaga @iteodf | hegPrasedlriovertian). i e irurpose of the

AR BleaTel B8 T cieE P B iR d Bl eifgnapovtotoxic

prEesdsedri) thet tharistbERvacbrI6d- Ginddecanpené its o kiye poigpeptide of
prognosi s, approxi mately 65-70% of E)atl ents wwth SCLC
thﬁaWQSQP%M”ﬁ@ﬂe@@fﬁ?éa@@wﬁn%ﬁ@s@ﬁ iyategn di-chain polypeptide
t i
WS TPl RS e S OBl T gMicRfoe Bofp.
durat| on of less than 1 year. Even patients presenting

W|thlo alized disease (i.e, limted s e ave .
Thsuta nebuP0 sy AL iR denufivecdSavatm SHGL T e Baiypetides
ofﬁh%e;ﬂ’éséh‘tr |Y1\/¥ﬁﬂ|?rf ag)%étoédv%%éfy ek 'aé&ﬂ{?at%%cleavage site

erring to al t he above- scusse
anﬂn&dastﬂqyeatxadutsudph@et rmmimfegneﬁm dlae hfayfedi ewspmﬂerably

cer,t I or br east tat e n
e8GRy N RiveePlacof FisivesShrBeuidt S 8PSt M at 634t 20,
atl lgasts36Gyadeast40, T4SkastTb® a8d Mot prefitbbust 18BSt 60, at least

sometines |ife-threatening conplication of cancer
7Q,hatr lgppt 8Pt (contigurusdeaminedacid rgsisbiest awvawtfiiash the ‘activation’
j&€ abnornalities resulting from spontaneous or
Clgg\saﬁérr%n -rel ated tumour necrosis or fulm nant
apoptosis. The netabolic abnormalities observed in

patients with TLS i nclude: hyperkal em a,
Tﬂﬁlp@?ﬂch@é% &'eaé(ﬁgeh%%(:%h@%hﬁi%n@(ﬁw@#'@'ﬁ §'@@Mﬁﬂ%r§'te are

OB SRS AN Ul R b 5 nave

compmrmrnts pofoﬁteatmly;mmlele IandtHeumgoMcsmd deaVagmatetsoare
emfor ani ral healthcare on a obal

orBiifal o gnBiety 10 s EoTeSRbTobEY HdivenSosionenls o1 the

pc"@li/1 iRt 'B@‘? v@é‘;ﬁ/ of°éxérﬁBFe°V§dpr69éH%%r oF hes tiofS céﬁﬁ;')onent

erapi es that” address one or nore of the above
basedbloamBoNTia praswémtori hizemaino(respeatiyelyynmayr beoeegiotered
sal I\ r ov,. di

2Bt dind 8 the Mresdil FeNidl RS fuitep Sl said cleavage

sifd Wwetildaserdwebert Be pessanh thé‘\t@ﬂbswhd?ﬁ@‘ﬂoqiﬂsnétlve L-chain
| ypeptide for uUse in treating cancer, said

orpdi¢papt | dSTmbRY. St thea AR dYioete gaTOPeRs, of the
pd’fgbéé[ﬂ c{%&& @enérggctgﬁaﬁbﬁe p%tggélémp%a@agé Y tg' Qalﬂfclég\?age

suﬂeommme isstcbet pregenelih; the. carréep@edunglgnaﬂnxeetsxeq(ﬁMe of the

that is capable of hinding to a
corresponding Targeting Moiety.

In a preferred embodiment of the present invention, the destructive cleavage
site(s) and the ‘activation’ cleavage site are not cleaved by the same
protease. In one embodiment, the two cleavage sites differ from one another

in that at least one, more preferably at least two, particularly preferably at
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Binding Site on a grow h hornone-secreting cell, which
Binding Site is capabl e of undergoi ng endocytosis to
wheimasupor at ed i nto an endosonme within the grpew/B2009/050666

hor none-secreting cell; and ¢ . a translocation domai n

b b R Pl D80 B B R R, g i
w#tHﬂthé P@s;fe\cwé@écdg‘nuﬂd?ﬁsel{@mesmrdf@wshﬁti ng cell.

In use, a polypeptide of the invention binds to a
growm h hornone-secreting cell. Thereafter, the

B W e ERR R i o T RpLER el Syl @ Factor
X&ouowniope aitet begvas |clodtridial Il chaincand ndj deompdigents, it is

protease inhibits the exocrtlc fusi on process of the
pr@f%i’/&(h o @mRlAk s destruplive slaavagasite Biatiipa siteaetheg than a

#?Sr RE0SYd '\ﬁhlEHSrlngg tﬁD%EﬁEH I?éwﬁgt% B D cipaln and/ or Hy
of nbne-sécreti n de of t

anhdﬁ\cﬁnTMmmr:mpsdn}dmt@ tlrinehlseioeaaab H;ecp@iyp@mtldﬁ rr@;ydm; modified

ornone therefrom The ! ctive' one of the
to AR YAEs i T EHeA ee SR, Siiei (BN NG 8BaLgnd H
t 3 ease r

RO (Rt ExhleC BRCENERRIN S LlcHingB 1), 1 which case
saparatec BActor aXa taleavager sitgpmoaeibesincomaratesl Siaribere into the

pisestiiiat SiesSetie e i ATERa i) e Eifting Factor
X& Hdtivafion' terbetiveey the $oftsain latel- HY @8npoherstnaliidetained,

derives fromthe term Sol ubl e SF Attachnent RecCeptor,
ankhede REENAENE S Cleayepe| @ﬁEeﬁnmheaseramhhreyr@bmacqlgavage site

P B A R Bl et 1 SBaloos B o1 "ol ecures via

vesicle transport froma cell. Accordingly, once

delivered to a desired target cell, the non-cytotoxic
Whest idgatfying sHitadlpesitys withinithe r@'%lyl seqHenseceeenyof the

cd‘m[?%ﬂ]ér{fg drafhae ?&ghofjnt |oHrfo?thﬁgloﬁﬂa{)\gEFea‘?/gb%d% fae:fse) it is

pol ypept e present invention
preterable, tomoseldets @agpeidhargposequeraer dust cildety trhatchescwéhethe

[ ] di st]
orPPRsed FEAYRER Site dNBSRds Bser e AAToInG soa i Higtal sytwictural
crahRbestel ABAGBSAANECIY by BY, 550 oy BY BRLHDIL, Teavage

sent invention provides pol ypeptid that are
siespypicellptofnpnidefaiieasie3 contiguascamyio acidiresiduag. Thus, in a
cC ,or,. ser um l,evel s o ro and/ or
PRI RBRE G f HeF Gt R edetied P 8Ee AR prigpses n
tharddrieet mgw’bhc&); af Rfastidfel S‘Jréf@r%%w BOleadt Rdo$ W amino acid
t unour €/SIS syndr one TLS pol ypepti des of the

reideiserihal aredalisad 4 erqrirteiintedude thelnave glerypgasitei Ry way
of e GR 8% A é’rfmbHB.h‘?erﬁfthe%g#éHa% t?be‘é@& &5ite ?@ﬁg&bé@@& be

canc prostate cancer ung ca cer

mtrodma)n thisclegadrdigat pesferra@tinsérivas pogities asciglentified that
conditions and synptons thereof. In this regard,
alrqadydpelnges ,arﬁqlruaré/ssq%n@pﬁlected from, for example, Dxxx, xMxXx,

xxQx, xxxD, DMxx, DxQx, DxxD, xMQx, xMxD, xxQD, DMQx, xMQD, DxQD,
and DMxD.

Similarly, it is preferred to introduce the cleavage sites into surface exposed
regions. Within surface exposed regions, existing loop regions are preferred.
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preventing or elimnating cancer cells or the spread

thereof in the local, regional or systemc
wa@eoogak@vo on. Thus, in a rel ated aspect of theP@I/e8emwb/050666

invention, there is provided a mathod for treating

canc ai d_net hod
InArsipeed SBcT R of 1k Pefend fviidBe e Bdsystive cleavage
sif($esid mo@meé@tatcéneaop%d@e@t thféefo%wtrtgepegméﬁ(rst) which are
I nvent 1 on. pr esent invention al so rovi des
baggchor th@rprtrre@rucarngwga@dtwm@n@@r@‘ Bol /AngVIh@i ttte insertion

posidisneo b eRR o BRI ol Y rsfirefife HEBORY o e iRery

arpiiol &¢it @qtubﬂb@@@tﬂtalt@atdtweeérbeéasevaommnéndﬁoratranslocatuon
pol ypepti de of the present invention. ¥ of
dqmalﬁﬁlr@ay ba r@@félyeat*@@@ﬂmélm saigiRONF/ésRef Qrtﬁ/ent i on
perm ts mai ntenance of a basal |evel of growh hornone
at a threshold of around 10 ng/m, preferably |ess
Farh#re Grotpaske, compenpnef enabdry mares of the llowirlg m@sitions is

prelpstech 417 3e 26-G ol o HoLo-APDor 0rdordede 144, 161-165

169-¢28, 387 d4eveb-ofs apoxi M £by03300%0d. 32'313359' $75-382,

regard, I n one enbodiment, the present 1nvention
3Yedddt and 18- kah@ MVeommmbetnegt raefesabliirsigtisftbnofthe N-
around ih ﬁg s E abL&w%ess th n 20tn /m, nore
tefpRrs Al Prelgese QWF’E_’QeH S Dipset gPEN'REd, is a
met hod for reducing/ mnimsing tunour IyS|s syndr one
(TLS). Wthout wi shing to be bound by any theory, the
Inpa @é@fﬁfreﬂrﬂmh@@lﬁserﬁetheed@Stflh%ttVeafﬂeé‘t’&g%S@ﬂS%y’li%@ épgated at a

o oot B ARITR AGA RHRGRe Ao RS aRpi b P amino

adiés psyigudy, enfore  iprsferssigdgtedterl tRaacbv ainino aami a’e8|dues
associ ated i ncrease in oncogene activation, which i

Partiewar dreferabiyn greatee dhae PQi %lm”'}?r @it Sesiush fé‘ﬁ@ ltl?‘% N-
tefrﬁfn”%tdf‘?ﬁé g&%t@é@ ?FntpEHgHHrSSfmﬁgllI)(,CWaﬁ%e?éer%dqéﬂbBeﬁﬁé’rﬂ the

a polyp e presen nve a decrease’
déestructiee sﬁavageomtaﬁé) greolddatdtb ahanpogitory gréatenthaHR0 amino

fromthe anterior part of t r obser
adig o{aS s, RroBaR | ieatr ThaN| B0cEniRo oPEEL rabikgs. more
prb%ia%ly' gﬁ’éﬁter'tﬁ P29 er?u@ a&?]“ré’s ﬁ@éé %?ﬁcdlﬁrlfﬁtefb@ﬁ}greater

l'evel "i's corre ate W th ri nkage of unour

than ), amine adid regidpes frpepthededemiinus of fheegroteasensamponent.
provi des a favourabl e environnment for cancer treatnent
by renovi ng one of the major counter-acting biological

FarathanesasloEatidrP \WoRbordAt, Nbisd Iortrhers of ke rfedviRg! p@etmbns is
di stant spread of the cancer is reduced or elimnated

preferted: s47r4e@69 H83AORBO7WAShPRG-26T . 157 Braftth b 1863 hy643-650,
h h
R N

adknewhsdeznd stamied bosition Whddd footerN-aérniines of thaitratsiogation
concentration of 1G--1 . An advantage of the present
domgigrfiareprrianth Aie Pegsest invesipieatd n angdindaviten of gé1 for

the'é-g%rhﬁﬁ%s bHMEL Y SR A RSint OB, - | n other
wor ds, the present 1nvention provides a short-acting

t her apy that has a m ni mal post-therapy effect on the
In a preferred embodiment, the destructive cleavage site(s) are located at a
position greater than 10 amino acid residues, preferably greater than 25
amino acid residues, more preferably greater than 40 amino acid residues,

particularly preferably greater than 50 amino acid residues from the N-
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pituitary. Thus, in contrast to current hypophysectony
t herapi es, the present invention avoids the need for

weomwplisrand unpl easant post-treatnment (typi cabCyGB2009/050666
life-1ong) reglnens to prevent conplications resulting
fron1the |n|t| ancer treat ment

ch as: .
teBBPEspTosTe | CRRABCHSLI CagRITONe, SIBRY | bssawRrefered
eriBodihead ﬂh@ dﬁsﬁh&'tlwrc'le%vagét%(é)' &re 1béskd Féf@'anposmon greater

flbronya’l gia and chronic tTatigue. The biologically
thap ti0/eminspeideRsidepst h@f@@biyp@r@lateretbaaﬂﬁt AR aeigiresidues,

v t 0

g B B, oS BEY SPL . 6 A3 PRSI ooy
greaterkhhh 50eamiio acigtresidiuet irym alsé (lernimidbt tHedtranslocation

ceIIuIar processes other than protein synthesis.
CQWPRSALot oxi ¢ prot eases are produced as part of a

| arger toxin nolecule by a variety of plants, and by a

vari ety of m croorgani sns such as Costridiumsp. and
Inl\mpseferned apbommerttr thei déstneativet deavege site(@¥ @nd Iecated at a

AT P St LS00 NN e e 2
arﬁln%ub&? r‘e‘élc@‘é@dmdl:@ep Yﬁaﬁ@agfe%té}* ﬁmaheﬁ@%lhﬁeaé]gq’&ldues

chai n H-C&In as "a nol ecul ar mass of
paxtipulery nme&ryabWO@r«z[bar thaa 5®ea|1nlrghtacaﬁwarealdues from the N-

tobirbae! e T heimpol ST en T Boa el B8 FTBpBTasL the
dééﬂmu%h{/é”blémlégéxilté%)t red|dtatdy atlspostien %ﬁ@é’cbf 'tt@‘éﬁ ¥ 0f &hino
vesi cl e and/ or plasma nenbrane associ at ed RE)

aqid ofesities, nporierably ngreméerebayt 28 emeesgc@ege&dues more
prgféérlg?l%??%’er'?haﬁﬁ gaﬁﬁfrq é)c,rl ?%iﬁ‘g % Lﬂa&é@@?@ gpé)fé efbﬁ\} Src"eater

thER G0 dralny. adie résietiesfrom the@&érmﬁp@bf et TIV cfdr@mrtém
speci es N. gonorrhoeae, and Streptococcus sp., npst

importantly fromthe species S. pneunoni ae, produce
' t
T8 BERPEPRIC b B preterl HNSbR B SndB BrgpCHiore Yoo o,
thmeon‘@as Gve¢ seendNEPaesiRisTide protbasd cleavage sligs. Where more than

orate nits entire by reference. thereto
" ISSRIHE Rlsavage sTiexs st 296D GIOARES SitedBAY b the same
orI B‘f‘f@ﬂir{toﬂw 'tﬁlsprre?faﬁf aldey of rRbrestHddbat d]@ﬂt’u%@?‘]'dbavage site

protease or an I'gA protease. Turning now to the
pmudgetlmpgowe@h effpit¢ mctNGHWnSmllady ube girtesenit more different
inve S. CO nent hat binds the
s Gfies APaueds STastprigBS APETR0R Ao B5%Ryr o
horm)ne secreting cell, preferably to a pituitary cell
and/ or to an extra ituitary cel . I'n one enbodi nent,
Therdestyaiivedeeavagens Q(ﬁi érrayoge resginsgered intacamy elitheafgflowing

bt Ghor e ThiRe®: BRRB4 e Hoihel il e
trdrslgpativh hcdjmponeret steer FargetingeMoigtec ept thes spachr aseptide  (if

cytokines, growth factors, neuropeptides, |lectins, and
prﬁﬁ@”"bdﬂﬂ@@ regalfq ¢he Q?%FPWM%QJ@@V@%%@@h@Ire &HPﬁ%é‘i’ egsure

g

mififtar BRIy o{ip@oT e  FUEREr v AP pbBglick, (B xafidle by
hayirogyvinti n imaar| nesffesst ec thet tamgetired/1 binding regions and/ or translocation
domain, and/ or on the non-cytotoxic protease domain) whilst ensuring that

the polypeptide is labile away from its target site/ target cell.
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such as a pituitary cell. By way of exanple, the TM
may bind to a leptin (OB) receptor and isoforns

wo bepasfs70 a ghrelin receptor, a somatostatin (BSL/GEB2009/050666
receptor (e.g. ssti, sst2, sst3, sst4 and sst5 and
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In one enbodi nent, a TM of the present invention binds

to a VI P-glucagon- CGRF-secretin superfamly receptor
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IL-1 7 j
truncati
enbodi n¥

rcattons—o
5 (e.g. IL-
ications o r

pepti des (e.g
ons o r pepti
ent, a TM of t

2
Y

PR
T

e anal
he pres

nal ~~
AHAl Uy

L-1 P

anal og
A, | L-
bgues

ent i n

— — fF =
D ' @
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res ?
s th
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eof .

ues
1 7GQ
t her
ventf on
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6t t|

e

In anot
bi nds t

Cd¥plase ©cq

full-1ern

P hEBID Y Exanpl e
1gth NGF, and1

sLof su
runcat

Eabl e
ons 0

AMs| Dnc
r peptid

| ude
e anal g

Nt
eSsehnt

t
CL BTN AA

Bt ¢

oS

nmmnt
LA "2 0L L]

vasoact

act or

VEGF)

recept ofr.

IIVI \J

ge ep

Exani

ples o

Herﬂ&

f sultab

gr owm h

le TMs

i ncl ude:

!hs to a
VEGF peptide

(e.q.

VEG-- A, VEG--B, VEG--C,

VEG-- D or VEGF-E and associ ated splice variants) and

truncati ons or peptide anal ogues thereof, and
I P
R SHEBOBRA RS P )o LA B e

profedses iprties eohtexh ot ttie predmnmdwemOanV\ErrhrBthnegfpmprADBW7

(E&fﬁ%@%ﬁ?%«gra&ﬂﬁ FRIAHL). i Preerey paesbes & varioty of

% f‘%n@lﬁor‘é@: %@ﬂj stifhcé; g eﬂ)ul i e?i@ptth@e%xtracellular
etacel ['ul'i n peptides, epigen peptldes epiregulin
domains. Additional, preferred MMPs include adamalysins, serralysins, and

astacins.

Another group of preferred destructive proteases is a mammalian blood
protease, such as Thrombin, Coagulation Factor Vlla, Coagulation Factor 1Xa,

30



10

15

20

25

30

pepti des, heparin-binding EGF (HB-EGF) peptides,
neuregulin (NRG peptides such as NRGL a, NRGL b,
WORGB2a504NRG2b, NRG3, NRG4 and neur or egul i n spl PCEGB2009/050666
var| ants, tonoregulin 1 and 2 peptides, neuroglycan-C

RS Xep aBbagaRron AP e iellAdEC Fagtar X1
Kéﬂﬁkrterru rnrratel.r@a,s aﬂﬂdﬂBPFﬁés@&a@é@b@@h@ﬁrdtéﬁé@Of There

are 4 classes of ErbB receptor (termed ErbBl , erbB2,
erbB3 and erbB4), which are also referred to as HER

Ing e gkl AT I5E Mol PR st S REfE Hfage sie
caphisrdeagereebghitien kabliésarotdvingaeiebst 3 beg, refRaplys or 6, more
transl ation starts at aab543; EG-R vl | del etion of

prgfesehly G057, paprPariigylade Pefer@Rlv At iRk Bxaantigpepsaning acid

B e

the escafnitid?beeqUEGER ThENESS: likelyanotespelifit cleatagmobthe@eadtactive
E TDM 1 25 tandem duplication of 664-1 030;
SIEBROFENT 1o 80 B NIGHORENF ORI RaISEOR. of 604.1 014). I
addition, there are four ErbB4 receptor isoforns
called erbB4 JMa, erbB4 JMb, erbB4 CYT-1 and erbB4
It v praferresr térraerthedjeel&rwotbvmaleayaaeb@te ot &me @resgrégnvention is

infriast Mo e proteaee onit o g/ PRie T aidetind fuSiefy and! or

infoRtheatk S| o R NS SHERIt BHAVO} Rifo ﬂ@é@éder %ﬁﬁtlﬂé‘td)f fhese four
wth a splice site between thefourth and fif

commr@rﬁe,s khhet heretease scomporerti ne EEEtafiagl| é\ccwﬁbnely, the

pél}%é&% e r@%‘g@ﬁdo’#&“ﬁgﬁgoé’gn&%& pga 8%} Olﬁegf the non-

cycm@ml p&oteaseeamm of bihelirgdral/ oratanistocation eogipopants?
(IMP- 2), meprin (MEP)I a, MEP1 b, nucin (MJC) 3, M)A,
MUC1 2 . and MUC1 7, as well as proteins with a T-knot
s pot at o car boxypepti dase inhibitor,
Péﬁgﬁéﬁ??bo to Er bB receptors such as cet uxi mab,
InABX; EE@preBeratshvmﬂbnkemployEMpT@ﬁ@@cetﬂmt bempesitom | cesnprising

| ud hi b I
2 BeluBSHISE. mlngrdTer S TEeat irrelnohe. BemesoRr sadesy dhem a
pr%re%cbuwg%ccé¢tsb|eq,sdr@emambh%dﬁfvaﬁt RSB a7l

I n whi ch oop sequence has repl aced those
present in the insect (Drosophila) ErbB Iigands, an

Erb | d i.n whi ch 0 equence, of . EGE has
it alvpetas i s Phesapt Bletiaetay BEGHMERIY b S Parpnieral,
chﬁhgbusmﬁuswn AR Sladeirar fopiés Gatfcf?P'Cﬁﬁﬁﬁoéwons suitable for
correspondi ng sequences in TGFa to create EGH TGF a
injectieR Mgy 0. 4. tfesfprrrrrgtsoewns,ml&sper@gms orremtémqns or dry
r
pditE ROt Al EREPN B Pt 4 RO TRl g fosbse.
has been used to repl ace the N-term nal EGF sequence
C-termnal of the first cysteine residue T

Loge! deliugrameaqsimay, ineliderai 391epolc i RBPRSOPNPaENERRER. I
th}g]f}leggroa aﬂ%%lmuﬁ% 4 a?@?pt@éa SR adiiveRy OR!Ithgs

not her protein,
and/or other nasal and/or bronchial or airway passages.

The preferred route of administration is selected from: systemic (eg. iv),

laparoscopic and/ or localised injection (transphenoidal injection directly into the
pituitary).
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coagul ation, neural devel opnent or cell adhesion
protein (e.g. Notch 3, Delta 1, EMR1L , F4/80, EMR3 and
wabid/1s|eept ors). In a further enbodi ment, a TRDGBRIVE/050666
present invention binds to a nel ani nconcentrating
hornone receptor 1. Exanples of suitable TMs in this
regard include: nelanin-concentrating hornone ( MCH)
InPeRé | 88Se Se Morpultibhs | RNTtMeddar, it umcabmcsm ﬁ-,ndmclude a
anal ogues thereof. In another enbodi ment TM of the
phareeeaytialy antivesubsitenre toasgish refeaiien at @réﬁéage r@rnoval of the

pBUEREE, TRFERLE Lol o5 Y EistauPhng G phahtle of Bitn a
pHarthacslticlg adtileasabRgnss i¢ Renasbedristictdrustibieras adrenaline.
enbodi nent, a TM of the present invention binds to a

Syghes- fQ”F‘@'@Q‘ER &pnfers dhg le8¥aipgs ftingneasingsthe regidegee time of
[ [ [
pdieie] BRWRG SIRTRERNOR ik RIS Al P HaRERg it
effm:bodl ment, a TM of the present invention binds to a a
corticot ropi n-rel easing factor receptor 1. Exanple of
a suitable TMin this regard includes
TIROddsagb " RRigRs! RlrCaRiMHsAICADBE he" BSIgbébtRie% 8Rdne present
urocortin 2,7 including truncations and anal ogue
inyérdiopofare Ithomdohprodelnbomemleslreda tmmaﬂeutlheeft&@semit will be

o OB ok SR R oA A o€ PP e B Bl of
th@fwébdﬁ@é'@rn@orhﬁbﬁﬁérh NBef Rt of EdMinietratidifthe Mature of the
somat ochni n. Sui |l e TM exanpl es of the present

forrnuléh@n dheiage! afdbe thadentuthe naivge. rexE@myer(severty)of the patient's

o oo h ARG P aREPHIEIBABREN TR BT Snaing

pHMTatM Vdﬁembné id 2hbbe 2A0bab&HEVHId care ddiited MeingVstandard
Al 28,9,1 5, 22,28, Nle 27] -hGHRH( L - 29) - NF2: cycl o 25-

erﬁl@l}"lpmtwmesw QptinispHRm25, NI €27, Or n29+++] - hGHRH( 1
-29)-NH2; (D-TyM)- GHRH ( 1-29)-NH2; (DAl a2)-GHRH (
1-29)-NH2; (D-Asp3)-GHRH ( 1-29)-NH2 (D- Al a4) - GHRH

Slqnbtﬁé))d-alﬂlymos(a@eﬂ(péb kGHREIght D 22tiehbiZare(iB- thenrathgeGHROI01 -1

ik, T5bieRpy ¢ BAGEIOS ek, morearbigebly BBOSKs o atidRane
pa{[rft%hﬂgazl Né%%r_'étﬁ(\‘l_yl'@z:% 4/ %9 m@ﬂ@_" ('I'%‘ezl?ﬁlt dbt%e %%A%TCLWMm less
that zgpicmmam( K A0y, Mt/ltypm}alm W|II2be l]:n Alsmeglmmﬂ Q. _01 to 1 mg
g5 ks WIGL{T2Y) R P StETaR pERTDY PratREDh R TréqeRfyzsuch

ag\bvbgkqga-sﬁ-ﬁikjn(m% 29)-NH2; (Hisl , D-Aa 2 DAlad4,
Nl eu27)-GHRH (1-29)-NH2; (D Al a2, D Asp3, D AsnS§,

NLeu27) - GHRH ( 1- 29)-NH2: (D-Asp3, D-Asns,

A Bﬁﬁﬁﬁ%&eéﬁgl{@%r?%ﬁag ]oaﬁg‘a"'o%u%—@ ng rbqs'_p“%'_{;p]eptlde as

theHThy dodé.atrithis Adgart) refreed dosages are in the range 1X—100X (i.e.
Thr - Asn Ser-Tyr-Arg-Lys-Val - Leu-d y-Q3 n- Leu- Ser-Al a- Ar

2@ 5395 u- Leu-d n-
Asp-l1le-Met-Ser-Arg-An-An-Ady-Adu-Ser-Asn-d n-d u- Ar
g-dy-A a-Arg-Al a-

Fluid dosage forms are typically prepared utilising the polypeptide and a

pyrogen-free sterile vehicle. The polypeptide, depending on the vehicle and
concentration used, can be either dissolved or suspended in the vehicle. In
preparing solutions the polypeptide can be dissolved in the vehicle, the solution
being made isotonic if necessary by addition of sodium chloride and sterilised by
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Ar g- Leu- NH2;

H Tyr- Al a- Asp- Al a-| | e- Phe- Thr- Asn- Ser- Tyr- Arg- Lys- Val -
Wh.2009/150470 PCT/GB2009/050666

G y-d n-Leu-Ser- Al a- Arg- Lys-Leu-Leu-d n- Asp-1 1 e- Met - Se

TSGR 1ok i 2sRBlie &esniges kajore/lingania siable

stéillé Gia[k lpUa@Pbules and seallng Alternatlvely, if solution stability is
Al a- Arg- Lys-Leu-Leu-d n-Asp-1 | e- Met - Ser - Ar g- NH2;

dequgte, %m@swpowwalts Isepled- cqmltalm@rﬁ rsay beysterniisgd Ltaysawtp@lawng

A@%v%@epoﬁﬁl”v SR eAB e, g, sotyiag: epsergtive

orubgtteriGyt, AwspeyidingVal -emdsifghg Niddints and or local anaesthetic
H Tyr- Al a- Asp- Al a- 1| e- Phe- Thr - Asn- Ser - Tyr - Ar g- Lys- Val -

ag_eé\ﬁﬁ @ay- t@‘i‘isifévﬁds@rthNV&h% Lys- Leu- Leu- d n- Asp-1 | e- Me
t-Asn-Arg-d n-d n-
Ay-Gu-Arg-Asn-An-Gu-Adn-dy-Al a-Lys-Val - Arg- Leu- NH
D13 pdiwderdawhictpadd dissolved or suspended in a suitable vehicle prlor to
|| e-Phe-Thr-Ad n Tyr s-Val - Leu
ue. AMRYADE: w%oaséﬁ bie il nBiesiBriged ob0KEHS oG Sterile
cd?'lt§m¥r"‘| uﬁﬁ p% efe%ﬁﬁlcﬂ]ér i B Sﬁér“ 1&Y farea. Alternatlvel%;| the
yS- a -Leu eu- Ser- Al a- Arg-Lys-Leu-Leu
mgFQMntS Ineayt_be-diesolved into suitable contalners using aseptic technique

. Arg-dn-dn- -3 u; Arg- Asn- A n-d y-.4 n- -Ala. . l.n a
eSS edod e ROHUChdS PR TRZS st Gt g ¢Bntaifierd are
sdfhs®psOtidafly. BRS-1 , BRS-2, or BRS-3). TMs for use in
the present invention that bind to a bonbesin receptor
i ncl ude: bonbesin - a 14 am no acid peptide originally

ParsRldbE SISO, 8 Mable Sk Wpamuseuiar. gupsyiangoys. or
infvadierNndl)injeation t e pmakéwvm sbogahtglsy the m&hanner except

nanmely neuronmedin B, and gastrin releasing peptide
thaiciys staitie) capanedts aresrpspended i glq/gterg%rv_ehlcle mstead of

oo B A EisYPh gt tERRPiY BV e

cdaﬁiﬁbnem’al mBy obéasolPtemt A aa@lte;ﬁlel state or alternatively it may be
- Val - Leu- Thr - le\/let r-Pro-Arg-G y-Asn-His-Tr
Stﬁr'%eﬁj ajtar. '@'9“%‘ £.9¢/ dighi-t i onal ~ TMs i ncl ude
correspondi ng bonbesi n, neur omedl n B and GRP
truncations as well as peptide anal ogues thereof. In .
Acvantageoustyhodi aemenohngl\mgﬁnttfw pxwplﬁ pohywamt pyrnolidone  is

m&gﬁséd B TPat BnlRn Beptsial BT TrbbufiShnon the
(hﬂentg\:hl ch is a cyclic neuropeptide, as well as

truncati ons and pepti de anal ogues thereof. The
Ctermpai cyclic region of UHs strongly conserved

nt species, and includes the six am no
D%@tﬁ@ﬁ)ﬁ\g&%ﬁt@éﬁ{ Cys Pl e-Trp-Lys-Tys-Cys-), which is

Tagetiog uMalidty $TNN) | afeaing taihg cestmiedl strgetore ofhat functionally
somat ost ati n- 14 {-Phe-Trp~Lys-Thr~). Urotensin
infespets dwih iRinging $ie th@aqS@ ahehystieal eagsociafient Pefween the

PAUSCRIEE, BTang; e ArEing Neirete or BECHOBE cpy (typigally @
maBenalzof celis especielty )a hanubrt roefif at Toesteemd Thhlengerases any
bR 8 nate e SiSath HEBlLiR B! 1 BBkl Fomsicay
mbBY@Bt\}é?fé’ntttﬁ@r"e%f)' ﬁapréﬂc&b%@leaoﬁ@lﬁﬁfh@' {d QrBuﬁBmg;HSItSron the

namely a pol ypept'ide conprising: a a non-cytotoxic
targeit@&ewhlmh@lhdmgoSﬁasls ¢apabdg afil |ete§ﬂallsat|on (eg. endosome

formation) - also referred to as receptor-mediated endocytosis. The TM may
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cl eaving a protein of the exocytic fusion apparatus in

a growth hornone-secreting cell; b. a Targeting Miety
w@ Tip/1sdaad i s capabl e of binding to a Bi ndi ng BIT/6B2Was0666
growt h hor none-secreting cell, which Binding Site is

apabl e of under goi endocyt Lo be incorpor ted

55 o eSRAEoRA eﬁtwanﬁe*apammﬂ%rﬁeﬁme iy case
sefp%lréte FOdasd Trand|bSatidroDakim c@ﬁfﬁinféntshﬁéed %o@%@aﬂ@r‘e@ent in

transl ocating the protease fromw thin an endosone,

aracag@tﬂé afhihee RERREMEINVeRtiaR. ahkroaghouhthe tm@cwngs@eesqmptlon

SR TED T e TR S8 rslererd, 8 oblsh TS " Ferely

exmislhhy drel thee pedaeve-itestionb@fbereend| aapests. ahdd derivatives
preferred enbodi nent of the first and/. or second

th Sﬁﬂic‘t‘@'%‘f pr'r%eSEraeQ@ﬁtng fiveharosHng: AkilityvonaBindingriile on a

S e h T

PR S eR e E AR Sl e BBERLSIESH pende of
intarnalisatioan SST pepti de. Pol ypepti de preparation The

pol ypepti des of the present i nvention conprise 3

princi pal conponents: " bi oactive' (ie.

t t

T“%@Wf%ﬁ%zﬁ@f@%?@%m@% Sdady at@%?‘*w PR to the
targed patlaini question s uldte fargi Gpegifically bindss meteembly emaarnSethat a

ot 0 8 9 Shetatsdtfeul SEBI S\ aSina B BBy ot s M or

gré&l3/ GgB8ekampAl 398 grelids, 2461 R £8&9098,10° M or
000/ 62814; WO00/ 04926; 3/1 5766; 0/61 192; and

gregt®y/ 58571 . Al of these publications are
her ei ni ncorporated by reference thereto. In nore
detail, the TM conponent of the present invention may

R&feréntsedot TMBijhhete tmes@ﬁtoeeesuﬁc@tmmcmﬁbtaces fragments and
transl ocati on conmponent of_ the Er esent invention. Said
|

VQT@QT%H“GF@%W@T'@P selejn B aBlitolo Binddedherarassimell ingguestion.
Bﬁﬂ%@ 23 &la @a%ﬁter% ‘h%\’/@'a‘t’“éaé?%"(‘)%,%rgﬁédrﬁpﬁeétﬁé‘&&r%%,

cule e pr Ot Gase conponent
moreapsfeahty ahleash@dite andanestpreferablyl st least@tiot afened9%
vjia a coval ent for nple eith a_direct .
iR R S abRCEMaMGlogy sk B raieianse Wi 3BUp o8 variant may
mectHUba&\@oﬂ?ﬁ&%r énblbplﬁég TR EH RS FHIE (M | 'aH‘UHM@tu‘rél amino
the art, and typica conpri se an am no aci d-based
acs@)qlmra:eubﬁltbadefd%w@ &isb, 4oy, \N@yeofee)sammebénevémn fragment,
0,am no actpd i dues in | t he

and 3
Wi ySes T QudiElste 1R MRy A hesling muindat BEabEr Rrefrraty
atﬂé@éteﬁ@éht?OHW@%bfe@QlﬁiytételebgtaﬂﬁﬂtPCﬁﬁd Pibgt QrRfEIEDy & Rast
l'i nked together preferably via
forty amino acid residues of the reference TM. The term fragment also relates
to the above-mentioned variants. Thus, by way of example, a fragment of the
present invention may comprise a peptide sequence having at least 10, 20, 30
or 40 amino acids, wherein the peptide sequence has at least 80% sequence
homology over a corresponding peptide sequence (of contiguous) amino

acids of the reference peptide.

By way of example, ErbB peptide TMs may be modified to generate mutein
ErbB ligands with altered properties such as increased stability. By way of
example, ErbB TM muteins include ErbB peptides having amino acid
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a di sul phi de bond. The pol ypepti des of the present
i nvention may be prepared by conventional chem ca
wa@empasEro on t echni ques, which are well known POI/&@B2009/050666
skilled person. By way of exanple reference i s made

T L aS yine S obiE umitatnes or 47 (HgliRue,qr 47)

wigith Rfo%ﬂ‘&b%tﬁ@iﬁﬂmit@%éll@r[br%téds@%s Erb BRI mdyF&lsBref2 amino
et al 1794-99 (1998). Further

acids Heleted rast At 0| emiTeACiSY weRMtag. sYhishiciudesneut is not

it PG e REisBH8 8 VT BRI PR oBRE ana o

nelAry| kptihbadtid wobkttatioars WSﬁldrB5$l(ﬁartMWrI90E@F6d aGmy51; see
reference thereto. Alternatively, the %/pept des ma

Up20Qr QR 8y, @@QoE@FnéMth Aeipar agiPerdgeten de 8g|"EGF2-48;

B ARECAIE R0, PLORR S el Bl SHATRRce frgpens of

T@Eatwhncralconmmnwne@rmddyﬁmncﬂegrmtsr (eg ca @eptrdelroalthe sequence
n ar ed, sul ts in
A%%rﬁ-é-é-wvoéa-ﬁ-ﬁé&q"@er Shing 06 npG eguch | as
r t
[A%ZO; %gﬁgf@%ﬁpﬁ%gﬁe rPtl'H@zYHV{/‘?G %gc%'ﬂo@r Pﬁm WiI-of the
abmeame%specnﬂwt@m iage mcacmrateml/\ber@m by eefacermerthaeeto
end of the fusion protein. The fusion protein is then
activated by treatnent with a protease, which cl eaves

BRtway of fgrthe wRaApld) Sapf AbsRsiA Wﬁﬁ@tcoﬁmﬁaflrﬁ‘qcs'ﬂ have
transl ocation conponent. A di-chain protein is thus

high citueteral domsiegy,ngnd hinch to teallakseowa i hereepiors Full-length
e covalently attached (via a
S ng g*ﬁéijgh*ﬁo gégggq%%énot her single pol ypeptide chain

MESOJFH_QEAQAAESIWL/&LHSCMHBAIBSDGXRHRJ@EDQNSLMAGKQELAKYF
Al ter nat [ velklllp accord t o WWO06/ 059093

LAfelrtpefn WEM@-EQB%&@W\AW%BKA

G IﬁNRﬁ'F‘F'?;%' [ near fusion protein sequence, between
e protease cleavage site and the transl ocation
corrponent Th| S ensures that the TMis attached to the

ans 0 main (ie, as occurs with native
PRl G s e Rl A GRGHTTGR this: cace the two
MVP{'FH(N‘SWQL@LRYP@E%@@ETQ‘V/F‘K'F@BGUFFGRKSB%R\?GEKEQSAHKM

hol ot oxi n. Subsequent cl eavage at the protease
PlchRel b bl kS 6GA Téxiposldil E GERN-GRBDSERN QidyA G RKS$S LI heLAWW

TR A A PSR A P rwicrrss

CrRequence(s) may be introduced (and/ or any inherent
cl eavage sequence renoved) at the DNA | evel by
conventional neans, such as by site-directed

S n C [ S -

B EIEY Bae ST DS RIbMLEHEREE Gy Sfgsppnaing

vdriets)théiofince of conputer software (e.g. the MapDr aw
program by DNAST Inc.). Wiilst any protease

cl eavage si N iﬁ Ee enpl oyed (i e.
(R or K)NFFWKTF,;

C(R or K\INFFWKTF;
(P or G)C(R or K)NFFWKTF;
NFFWKTF(S or T);
NFFWKTF(S or T)S;
NFFWKTF(S or T)SC;
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clostridial, or non-closthdial), the followng are
preferred: Enterokinase (DDDDKj) Factor Xa (IEGR /
WO DBRj1304TEV( Tobacco Etch virus) (ENLYFQ G ThreembiGB2009/050666
(LVPR} GS) PreScission (LEVLFQ GP). Additional protease

cl eav | cognl tion sequences that are

cl eav Kg\ﬁﬁ:wp@lﬂgt%x i’c protease, for exanple by a

cl ost r||'\dd),a|k N}qqmp@qp\(/ rbr Theese include the SNARE (eg.
nt axi n

SNAP- 25 protein recognitionsequences

t hat a(PeOFC M@Wm—f(ﬁd}ffdﬁ@ot oxi ¢ proteases such as

cl os Particul ar exanples are

provi c‘ggé qjﬁ)l\%%%gt{?ﬁgg&sz whi ch i s hereby
|ncorcqur@d}emFIF|WKtrE($eotrrn)sty by reference thereto.

Al so enbraced b he term protease cleavage site is an

i ntelq QHONF KEF(s%pfa_l)% vi ng sequence. The
(pS&Jé (% P()W: Wp(grb cont rol | abl e, for exanple by
var y? he

concentratio reduci ng agent present.
(PTdsresz(Rv@r mmﬁFFWIKél'cF(SairtT)SSabr on' cl eavage sites nay

al s tructive' cleavage site
G%Qﬂégﬁggggyﬁgﬁs&wﬁiﬂgéﬁgﬁghe be incorporated into a
pol ypepti de of the present invention. In a preferred

enbodi nent, the fusion protein of the present
Withvegaridoto theyabovaseasences vdreraer @ oF Gealemativaigigiven, a P

's 5&%@%'933 1B 8 %%fbﬁlg%%g%atsa & qulf%"t\ﬁ?@@ fhe,case of
aPSHTETRRANVhEFS ahqR SEKY altbrrititvbl .QIgpgn 4 & Br srefrraés ifithe

Ctermnal _and/ or N-termnal tag (mal t ose
casierrfiangSdr bYlewhipreasy @ Keis atseferres Iaﬁhwcaée mf ﬁﬁlSSB'gr M. Where

NP AP DR, bR BidRRYy, B BEGR ¥r el Tw
whereass Tad ptea@rr@frn BR:dseapf 41 SEEF M| y as an
N-term nal tag Thioredoxin-tag, preferably as an

N-termnal tag CBD-tag (Chitin Binding Domain),
P& ﬁ%lgbﬁ & @BmprikE 4T 1Bakt ¥ag a%%spﬁ 8%%058'P RBidues,

spacer er nol'ecul es may be I'n the Tusion
prpfemalaiy rat |dast 14xonmpleast 47 @epinod @elcsqa}smmsnalyd brore rmndafe};e&:dg/ at
urification tag.and the rest of the fus
BT AL 0n ZBohaiia a0 rRaEueS SBAwWaY QL pRTGT PrefeTR degHences
inblp¥&éNtion provides a nucleic acid (e.g. DNA) sequence
encodi ng a pol ypeptide as described above (i.e. the
second aspect of the present invention). Said nucleic

' j ' vector, such as
Sgﬁﬁﬂfmé‘gw&%#ﬁw&ﬁcfﬁ%ﬁ&r e one or nore of
an origin of rNGCRNFFYIKTETSE{SST-1a¢i d integration
site, a pronoter, a termnator, and a hbosone bi nding

QEQ@H@@%@B@WPGMHWKTEIS%KK@ST&%) a nethod for
QERPFITSOPP HRISKRPRIGHSSF K5 CK (CST-29);

QERPPPQQPPHLDKKPCKNFFWKTFSSCK (CST-29)
DRMPCRNFFWKTFSSCK (CST-17);
PCRNFFWKTFSSCK (CST-14); and
PCKNFFWKTFSSCK (CST-14)

The TM may comprise a longer amino acid sequence, for example, at least 30
or 35 amino acid residues, or at least 40 or 45 amino acid residues, so long as
the TM is able to bind to a normal GH-secreting cell, preferably to an SST or to a
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nucl eic acid sequence (i.e. the third aspect of the

present invention) in a host cell, in particular in E
wa@eiow/1870/i a a bacul ovi rus expressi on system HAECEGB2009/050666

present invention also includes a nethod for

tivating a pol ide of th resent inyenti.on

c8firatshuenduB imr SFhatasiace! | tin gty BBotMas prgfermbly
a Frayredraase filltekhg# SRt B8TPOhYEGPtiheadiAy at least the core

recognition site (cleavage site) Tocated between the _
sagoenegt MRV Hr otosagee cofmiom eaoverdefingd priasy oemainoomcid
Seg\%gﬁggent, t hereby converting the pol ypeptide into a

CCHA n pol ypepti de wherei n the non-cytotoxic

prot ease and transl ocation conponents are joi ned

toget her by a disul phide bond. In a preferred o
By ¥sydphstither teﬁ@f’ﬂ%oﬁhﬁ"ﬂ dﬂ_@péﬁj@% of dheygr e?%tti igyentignainclude:
YMI#{A@\JFM | @@usmmo@nl“@iﬁ; ri dlt aiYABﬁFFfFﬁE?%N‘?LC%L@AREULL@@IfLSR;

a nhatura currin A proteage. e_pol ypeptides o _
VAP R B SR iy e  urABF TR B aRREL Bives:
ADAGETINGY RIVLBOEBBRKLLOMDNABRed si de- ef fects associ at ed

i i j According to

YA Allngrl\ﬁeg YRREE ééz'l_SAerLﬁ_edEﬁ\Wofﬁzéﬁ@tﬁléﬁéEééﬁ@ﬁRL,

I ment t [ﬁ %88% e conprl _ses a
YARAT INGYRKYE G- eARQDIVSROCPRENGEREAUCt i ve cl eavage
YADAIETNASY RKVE CODSARKULQIDIVISR; ' actYAGHIFINSYRKNVLE L EARKALQDIMSR;

YABN%Y%K(/E%BE%/%FQ{%QP ki s cl ﬂHEs%ﬁe?ﬁé_RﬁQuomms&

prot ease an e rion- cyt ot oxi'c_proteas
YARNY R ARINKVRARRSARKLLLDINBY at  t MADNESAS(RIVLEQLSAKRMAGEMSR;

YADAIET AR KKREGRESAKKLLRDM SRS €, dt h@DAﬂPfNMVL@@LBﬁNKl{LQMMSR;
O W uce
VA S RO EEEY ARG ogan o VAGHEPES AR shRYf (pvsr:
YA EASHY RKYH GO BARIIA-CONIBR 0xi ¢ WARAIEBARERIMLGHLEHRKLIEIHMSR,;
VAP RERESa0L SKILOIMER, ©5S| YNSAIFYA VN BYRAGRRALILEAMSR,
VAR TSRV COLSAKLEDINSR pol y peADAE 8 Y R AGLSARRLL QDI
YADNETNS\@KVLZK@LISARMO@HM&RIQ to VhDAIF@A_@d@'{VmSARKE_QDIMSR;
YAB S tYFé»ﬁfRﬁEé/ﬂi‘kﬁRb‘bYA S @ POAY, ﬁPAA\qis(\;é.ﬁg)E_S,glﬁ@AL%lMSR;

controllably 1 nactivated and/ or_destroye
HAIE TR RGO PARKLLARINRR QRN @ @b odi nent, the
HEE TOBRIMEACL SARIKYEMMNLIRQQS; I MDA TSSYRAVOAGL SARKeIQDY SR;
H\Zoe/ﬁ@ﬁ%@[ﬁ?b@mibo SR ngeSt ((RIS/RIIF\LSEEI[(}S\'?LGAS%%%RKALQDILNR;

ected froma circu pr ot ease
YABAIT HRRRYLARLPARIFALEEUL SR uch as a serum prot ease ora
prot ease of the blood clotting cascade), a
ti ssue-associ ated protease (e.g. a matrix

It ietrautiogriot earfem Nng) a Sikibinds & tvseléctadsiargdt, calhd For

an_intracel | ul ar._proteas referably a protease that ..
o8, R ples At PR G arioGEme) T SFpetmEnh By eSS nigifyea in
whicRaisspersr eellPtefrSeMagse i 4 QYGWIH RBrrRGE&8BCcreting cell are
di spersed away fromits intended target cell and/ or

exposedkin lagelled 4egiofrititdedet™ el ]th RECSRINGR @bt AjeLXgesE Of
o BFEE0E HOE VB oS EBIGRE, BlallRSyEpl il von speatc

arehbpeltifie bindind e ajeisé nesédserl, therebagioniinige cosfirmation that the
reqognised and cleaved by a second protease that is
TMr@@ sito e hargehgeds rOglignallyethe eypay May fngjugde one or more

bifGRGUAEGSnists, and the assay may further comprise observing a loss of
TM binding. Examples of this type of experiment can be found in Hulme, E.C.
(1990), Receptor-binding studies, a brief outline, pp. 303-311, In Receptor
biochemistry, A Practical Approach, Ed. E.C. Hulme, Oxford University Press.
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the off-site cell and the target cell are preferably
different cell types. Alternatively (or in addition),

wo bmodsmvo uct i ve cl eavage site i s recogni sed apdr/GB2009/050666
cl eaved by a second protease that is present at an
off-site location (e.g. distal to the target cell).
Accordi ngly, when destructive cl eavage occurs

In&ké fc@ﬁﬁi%t 'eb'fﬂfé Pres‘ehﬁlriv@hﬂélﬁ efdrenadto bhseidle- ﬁmt(@ gCEGHRH

may be either the sane or different cell-types

papiide, pelgRtin pepide) ampeacasdpeptisiedanaieguss therea, @@ﬂongm@/the

e 5Ses t ' t ) | de
BIORERRGE R Mo SBRuEodiie” Ba e RS EORARE, KRRk E ™m.
Saitl driatodquessaay indydnsyrinetic msidles duth agact i vat i on/

destruction of the pol ypepti de when the pol ypeptide is

inor at an off-site location. In this regard,
av, ) structive cleavage site mnim ses
B’ﬁ%ﬁ @g%ﬁ%}o &aﬂg pol ypepti de (when conpared with an
Liraentl qalicpliypept i de | acking the sane destructive

cl eava site, sessi ng the sane destructive site
h@@fgﬁihgghg‘dﬁ%‘p@é’v@é’tSZBP%}OQ&/”W% of exanpl e, reduced
h@r@&@l’??ﬁf A r}@l aﬁé?&%ﬂyi?'hﬁ%d?ﬁ hlhf a mammal i an cel |

ept or) / or reduced” transl o ation (across the
?F@@éﬁa@dﬁﬁh); nvehdoﬁ‘h@eaofdarm reERYRE Eaty zf@ef@eihyﬁ)ﬁhmoargmme

i rection h 0S0 reduced SNARE
ke BB M-SR e B RSP P eav age
L@{M@@&)Nl me&m; g@@t ext of the present invention, it is

preferred that t he destructive cl eavage site(s) are
s subStipapepyiisinany proteases that may be
Aﬁ"ﬁ’@@ %%lsﬁ/o éﬁq,i%h%rﬂy%%ﬁ&%ansl ational nodification of

ypep |de e présent invention as part of

A@hsﬁ\i@mgmmm@xp@m In this regard, the
non- cyt ot oxi c proteases of thepresent invention

Ay Bt ANy P09 prot ease activation event (via a
par ivation' protease cleavage site, which is
%?r%c%?papﬁgédl stinct fromthe destructive cl eavage
Mel.te =dfi-rtpieyipriesent i nvention). The purpose of the
activa |on cl eavage site is to cleave a peptide bond
OFbt W “fhe non-cytotoxic protease and the
N;t@rqﬁléq@ on or the binding conponents of the
pol ypepti de of the present invention, thereby
Nyt svicdisigcan act i vated' di-chain polypeptide wherein
nts are |inked together via a

T%’?%SI p%%&%mB ﬁﬁ% to help ensure that the
T,?,@gsjflgcﬁd@f@_@ W site(s) of the pol ypeptides of
resent invention do not adversely affect the
‘?é%@ﬁvaﬁﬂﬂm ff@ﬂ%-@\iﬁ@ge site and subsequent di sul phi de
d former are preferably introduced

G128%]0 \{)%{Tg%%gpﬁ%dﬂe ? the present invention at a

Ripest firavcaptoatopieagt 20, at | east 30, at |east 40, at
Ieast 50, and nore preferably at |east 60, at | east
Ag5 acslyl| east 80 (contl guous) am no acid residues away

pdt ogbﬁgﬁanﬁ{é ivation' cleavage site. The destructive
cl eavage site(s) and the activation cleavage site are
preferably exogenous (| .e. engineered/ artificial)
W th gxardtot e_nat

By way cf ampie, the above peptzde analogue aspect is described in more
detail with reference to specific peptide TMs, such as 85T peptides, GHRH
peptides, bombesiy peptides, ghrelin peplides, and urolensin peplides,

though the same principle applies o sl TMs of the present invention..
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conponents of the polypeptide. In other words, said

cl eavage sites are preferably not inherent to the
wa@erpasEondi ng native conponents of the pol ypeptT/a8200B950666

way of exanple, a protease or translocation conponent

based on BoNT/ A L-chain or Hchain (respectively) may

be engi neered according to the present invention to
Szbrﬂﬁldé@e%zaﬁaa@éﬁ@@hé@@,%ﬁabﬁ Qsans@é ds64 eayAgQicel he esbket iRGkntion

however, be pfesent in the corresponding BoNT native

nglughabrl afe ot HaMed 6 ﬁﬁw Hgsonliegnint e Tépyetd ﬁgbhcauorw

Rtk FERor Bac@ alals R BRPEL S R GEGRTE  Beptice

Reesdrdh ngt Degrese Mo hﬂ COr IS pangizag Nabhiemations of
sequence of the correspondi ng Target] n% Myiety. In a
S@Wé?‘?@ﬁté‘dﬁ%}%&ﬁ %Eiwﬁ%fﬁfitﬁ%mﬁf SR in %Wl%wﬁpﬁﬁﬁ peptide
&ﬂﬁé&éﬂﬂ '8, (EHERYA0E 181 LRLS), &%@E‘i‘zk{eﬁe SvACLhYAL] Qs 506,339,
avage s & are not cI eave sane prot ease
E%@Eﬁ@ﬁﬁi@dliﬂﬁﬁt%d{m.tmwléﬁ"aﬁvﬁgé SLiSeis7 21, ﬁf’fér SN ®hezo;

tﬁﬁ?ﬁf;'?é&%Q%ﬁst?éﬁeaﬁ%%r??ﬁ& S DA IR ATE

UQ&%%@@E@ Y @4 heasti4f 0@53@%18@%@‘ ol grated sag ”@S@PB@? 022;

t he respecflve recogni ti on sequences is/ are
Ufa#ﬁffaér@ﬂt (By4 Wetp 4810 extdmple ] 093 t AES€a88.068; alls4, 146,612,

USE AR o SETE Dt wltsn CPARER; athr Ra2n4Rn LR 1RP 575

LISQmBoen: S, EP‘GS&@‘?BOGf erredoter@nplioys aodesty UC‘EP(@SQQZG
cleavage site that is a site other than a Factor

UBH 58,3, aic O Gy 1 Bt 1ondi6r4 601 ol S ey &1 put h‘é‘«’@g%ﬁﬁﬁﬁg and

; N gRar
B e S R s
2. abrecnatitye ‘@ctHasat bablic@idre ketinegpotded Linchtai anardy by
HN corrponents (for exanple, an enterokinase cl eavage
o8 eEse 139ielthi ch case a separate Factor Xa cl eavage
site may be incorporated el sewhere into the
pol ypepti de as the destructive cl eavage site.
Malrresnat isyethesidihe aezeic@skaegaréa@tei@rdo}&amm&m v:ﬁt iHoplrated, for

bet i
TGN RS IR AN P L R S
PAALOTHLD, SrBRYSQETSLBo! AT ROLENRRA% | RAIASSS 46 L Boo

eavage site. \Wen identifying suitabl’e sites"w th
seﬁl’ﬁ@ﬁpm &aamp@&uﬁrﬁi@&%dﬁﬁﬁioﬁsmmm(ﬁmmm %@ﬁgm&mwath a

s FRES ML O BE abR& oY BF eRer P € YT Einif brotoco
st Fgsely vt ghessa ot heray epeseds cheamge site that
is to be inserted. By doing so, mniml structural

changes are introduced into the polypeptide. By way of

T??é(%gglo% 53(%8?%\7/@9%?%55 té( ! ‘éi@ Eéﬁﬁiﬁ@ggr\&sﬁ(?ﬁ %e b%%gsé d& this

contil guous amn no acl resi dues. refer

e, mant ex@nmieawa@%let;ﬁch@r@@?@T@dﬁt"ﬁptLﬁLTm@lﬁyeJ hr-
gssesses_(in the correct ]pos ition(s)).at |east qgne,
f

Ngref eFabfiap-Me&sher o PHeSamind adpartiesi duédr- Nak-p-

cﬁi LpRL &L ekl Eg b Qe L Qrbnt T QHBCen L RS NOW 1y Trp-Lys-
eavage’site. way

Thr Fhea- Tha NHZ: H-D-Fhe-Phe-Tyr-D-Trp-Lys-Val-Phe-Thr-NH2; H-D-Phg-p-

chioro-Phe-Tyr-D-Trp-Lys-Val-Phe-Thr-NHZ; and H-D-Phe-Ala-Tyr-D-Trp-Lys-

YVal-Ala-U-beta-Nal-NH2.
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of exanple, in one enbodi nent, the Caspase 3 cl eavage
site (DMXD) may be introduced. In this regard, a

w@e@baswed i nsertion position is identified thetT/GB2009/050666
al ready i ncludes a pri mary sequence selected from for

O D ke .. VBB BB e BN, OF Pog-hycdroxy
(2] ardy, michol S %@J ﬁ{{ﬁf@%t(@?} nty @ewgrdﬁ% CdreéV;ﬁ§§razzﬁe

sites into surface exp osed i ons hin surface
deé"wég@,dcarégmi@chéiui@ta Rl @@%Q@@@. Dfs iathe N-terminus amino

Qi ont 1 Brro o B BT ERP 08 T HvRge Lreb <) are

i ntroduced at one or nore of the follow ng
03|t|o[éé whi ch are based on the primary am no acid
%19”

é%@ﬁ@ BEWHEA CaMpinagK (oHee THe: PoA iB@’W?ltEﬁsS@F@a?d
oA RE0NSL 28, TR pERRASBEnRe) (hyoh SHEPIES BRI B0
diWiO$@ﬂi§~¥dﬂﬁH&fﬂ$§@ﬂ§iﬁc @n&@g&n@hmﬁ%mr@iﬂarﬁ@ﬁf&@:nﬁdnﬁ% kiestkyi-

O G EE BB O FERnES BT ST i - (1-29)
bézg%hbéoﬁadm%n@! §£e§vﬁ?%d ar%7;5r%i'nded5§§ x@@:agﬁ%s?@ G§ 5%5@ 212,

, 120-1 5 169-1
L98,94208:%R 14 S6257, 221 USQAIWQS{BQ 30@63%47 823- 3‘@586’@32126

Wl ET 2% o R e Py OB D B B

is ¢Rrganetnofaitd ey PERSEM: inavent i on In a preferred
enbodi ment, the destructive cleavage site(s) are

| ocated at a p05|t| on greater than 8 am no acid

E}géﬁ'ﬁ#%‘ée& b@a’h% S;'hag geiloggi‘?y g;itgéiga%r %@9 %%Qent n‘aveﬂhm

residues ter no~ aci
mtaaseduﬁezs mﬁaptsmgl &r- Pﬁei@:ﬁf&t‘afpa@ilay\i@r@@tms thamabit: {code
o acid residues_fromth erm nus of the protease

ﬂr’%fﬁ%on%ﬁ»@ Zbé’fﬁ% | abriheidng Vﬁr%ﬁéﬁfé%ﬁ\’é’#b&f%‘n;e@ff NHhe (oodde
I e R
e g hore Fogt noba o of O KB AT Phoun,
{cgteat Bamtszl:ian E3- 26 51D, acird! r d3iHtheeSin-gr-&lpkef-8habligy L eu-p
er than 40 anino acid resj , particularly
O BRLTan TG okelF Va0 BN Re E1 BF Bbp el s var-n-
méf??i G hBLAIOUS Ot B REOLERE . L APRENERL T oERL- VRED- Al -His-
nsl ocati on conponent, one or fore of the fol | ow ng
Lpogieihgiesidrs preferred: 474-479, 483-495, 507-543,
557-567, 576-580, 6 18-631 , 643-650, 669-677, 751
-767, 823-834, 845-859. The above nunbering preferably
B@%BQW 26988.8s ShAnE: N Resk td oAl #4490 tHohat Relv-acourring,
N-term nus of the translocati on domai n conmponent™ of
stifd g esented rOBY GO Maranl. SRNERGIN g Ppoemeronh Bofregramedin
«f h
Codibnent. SRETLNE Perb Il R RSP OEh BN T ooty
mjuemga@m sefteles)arangtdddcatad at a position greater
than 10 am no acid residues, preferably greater than
25 am no acid residues, nore preferably greater than
Skau r.1-.C Y RLGL-8r gDs A ners
o4RB Ao L 65 Ciasn dRr o TRkt .
Nefdrohivelit Baddl-deat Lon TgodpoibnGly-Sisdthariliyi-Ni-h a

NEERLEIES R Gly-Asn-His-Trp-Ala-Vai-Gly-His-Leu-Met-NH,
Litorin: pGlu-Gin-Trp-Ala-Val-Gly-His-Phe-Met-NH,
Human GRF {last 10 aa's) Gly-Asn-His-Trp-Ala-Val-Gly-His-Leu-Met-NH.
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enbodi nent, the destructive cleavage site(s) are
| ocated at a position greater than 10 am no acid
wo empdsa3) preferably greater than 25 am no acPdr/GB2009/050666
resi dues, nore preferably greater t han 40 am' no acid

si due rticul ar) r ef er abl r eat )
AR SE R B RL b5t ul e P Rl SRR U, seria
NFRBS bggaﬁm@om&pm%m@ 1680 a1 Ry efeld od etrothaeRbd August
the destructive cleavage site s:])a are located at a

2%0&989 o gr et Nehad & Bt & d, '@&Rd4eE, Serial Number

o8 B8 *ﬁ%ﬁ%{vgi‘f YR SRS SEC TR 2 1080,

u&ar Beayl atlyber efoer 3, yfa@@e@lw@mmn 8p01am, NO . ACiTkrial No.
sidues fromthe Ntermnus of the TM conmponent

2%‘ #o8 diey Ogiebel 1ot ersds éﬁﬁeﬁ%aiu Nent4s ¥ he dedaptenber 23,
SV S N o 2, 2581 S g B88) U nagiamtag.
fil@d Jane o 1@&5d USsBduaisNorm?:&E@ﬁ efiled dma:y: m&at% thanSerial

gy 057 Al SOTR HG 461 40P ESPEROL RO o, 520,225, flec
§¥t§rf@%%@ $&%ET%CQQE%%M1’: edl R@wBAEPEPL | P@@fﬁ\ﬁ REsse

esent iI'nvention may i ncl ude one or nore ( .
a;tﬂ’nareé@ns augr herkby érarpomie) Ddesieramtd. \E@rm&mr@asemgs are aiso

oG ERYage7art ey e A nbraeie - BaBnSer EaV200 GPPL) g mpeock e

ait hessampuer mhdibiesenkp f)idédh@ss thegandgicis e FobhBRIE,  UCLA
than one destructive eavage site provides inproved

Syhpogiireot Addt Boation B?@n Nﬁh’\é%lﬁy% uéel. 66, eto! o d Eaiser;
RGBT ST U NE T ER0Ro Bl REBEILERE | oo Cren.

28t gy aUB B G@z(’@ds\l?&)’c abe Eﬁ@@teﬁﬁe& e mm’a@aﬂoﬁubmm et al.
fol l_owi ng conmponent ( of the pol ypepti

Diviein iepit s Eﬁﬁ“@?fé’a @Ecgﬁﬁbn@ﬁwoqqﬁé\qadﬁﬁ§? o%%@iis@ﬁrs GB
1???}28‘3&&&;@ %@SE T@“ %P(E‘ %\{bg%)’lfa@%g gﬁ@g?ﬂt%%ﬁg@%pét'aﬁe

I's Te the 'destrudtive cleavage
?\fieﬁt €fig)n. dfet i&’h?os”éiﬁzmﬁeas@m am ﬁewﬂﬂesad@é?sfemﬁ%@écﬂomm el

oI PG Tl GRTEMO0RE| SRFGERS rgt | bi M AL SR A roc.
NAI alckans] g@aﬁ'z@ 'Eng@@%et‘m %tua@%@?ﬁzﬁ {OOXKGrah

pr ot ease donai n) I ng 't hat the polypeptide
slisd., I%ﬁ@l £ rweynH. r&irﬁ@? g4t getarsiareft aﬁ abigétre 284:467 (1981}

erred d structi.ve Leava St he
R e Shor K e BBy GBaged] Mar £51 PF od PP TR et ol
pibabbe i mrediat Iwapemm-sttaT@ hi, S@ﬁm@k e@m@% SJi res armms)y;
purely IIustratlve and are not intended

Al“mﬁia@'m@iﬁ §'it e pRiEseRes| HYEHE il 0¥ Nati ﬂiwnm are aiso hereby
an%@@?%tggr@tr@@gﬁcé M\/Ps) are a preferred group of

Fuc proteéases in the context of the present
invention. Wthin this group, ADAML 7 (EC 3. 4. 24. 86,

al so known as TACE), is preferred and cl eaves a
T%ﬁ”@i‘%ﬁ%ﬁamﬂ’éﬁ%@rﬁﬁc%rf‘éﬁw%%@ﬁafs@@h% sepy Gt e tigrse

depSr%gi g?riéd IS%[ I nc u g%agg%?éi}lﬁn%&ﬂg%%ia ys?%gém %naécgaes
arastaetrinsd in, for exampls, WOSQ@%@?’ WOR/17181, WOBG/03880 and

WO81/02746, ail of which are herein incorporated by reference thereto.

Examples of ghrelin analogues suilable for use as g TM of the present
ivention comprise. Tyr-Dirp-Dlys-Trp-DPhe-NH,, Tyr-DiTrp-Lys-Trp-DPhe-
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Anot her group of preferred destructive proteases is a

manmal i an bl ood protease, such as Thronbin,
w@eaguas@|vro on Factor Vila, Coagul ati on Factor PCT/GB2009/050666

| Xa, Coagul ati on Factor Xa, Coagul ation Factor Xl a,

B, B BTy B e GPf badds o RGRLY SHBs0P Rt Gt s

mmm&w@mww% | @iz- mpdm%ﬂmgphm@ﬁﬁvag@smrﬁm, ir-
npri ses recognltlon segﬁfnce havi n at | east 3 or

Qﬁrp mﬂéﬁhé}&f@ HHor 6, nore ﬁéﬁ’é”rfaﬁlfﬁ PolpLys- TandPhe-NH,

L .
DB TR B AP LY S 0 Dre TR R S TR gpre
Neont i 9U®U§_EZE3W>HDT@,€PHem$§MdH§S) t he“yf@n?rmw;pphe Pha-NHs,
nce, the less likely non-specific eavage of
G%&W@@H NG VA PO By svita. aﬁiwiq%ﬁ%?ﬁﬁé@%@é%%idmy&
TRLOERRN s %i' %Es%t?aﬂ%i Hhat.id Eﬂé‘?étt “Cr&a-lf DbetaNal-
cl éavag e o present ‘I nve ti on s I nt ro uc
Diyﬁ Or- ﬁ@?@l‘-b}f%ﬁﬁb conponent ﬁdﬁdﬂas&ﬁ“ﬁ"mk{etﬁaﬁgﬁﬂ% Lys-NH,,

AP Moo Riie oh 2 b P oS s e SN b anE ao-Ate-

Hheaﬁﬂé’%?%%h%9%@£%é Ph% EF’%Q‘QE%@@H Aﬁ%géi%@%%a Aherne.

epti be rapidly inactivatéd
Q"ﬁﬁstvwéﬁzon %iatﬁ?@taémﬁjiﬁ pbdxi-typibt eadecyaimicgipla-Ala-Trp-

oarery e die bl REA P AE e T ERe on B g LRE b 5P ne-
L ANBE-NBGSUID TRl PRENPOTIH QDY SOIPI DA|NDLA NI REBLT U Phe-
together with at |east one conponent selected froma

Lysh Hmcétﬁiﬁc"%fpf[%%ﬁc@@m gbediidar r ires- Tf”iéi?ﬁiﬁr%m} Phe-LysNHz,

ORI LD be TGP IREPRBSR ety
NHEar Egﬂﬁ-sm Ph@mbtmauouwmnﬁx&essgnmmhmm& ommu&m ;ﬁ&i'ﬁ‘ P

| I cation. nposi tions suitable for injectio

Sﬁkfeﬁﬁn t ﬁéﬁ%%ﬁﬁ f’@rDEﬁ? LY§-OiY, SuépEnEignS ee- @ﬁtﬁi%k onﬁAbU"
9B %L? %9}‘%‘4\%3 WHRC I Y8 @Ti@sﬁbﬁca@wﬁusﬁﬁm% BARDTrp-

sil tabl & vehi €l & prior tou ivery neans
Pmmyysmﬁﬂ NdEzgiCdadidEak, Do dEhen- lBhay_y@e“gH; aLys DHis-DTrp-

PR b APl SRS, anseroscloformy oL opr ol

D@F;h%uﬁﬁ?m ABNSRLPRE.ONGHI 84108, AlBYPBTSAYes-NHICDL ys.

preferred route of admnistration is sélected front
TwyisTenidrg-Ete- hyﬁ)NHbapa%@m?@aiaw Hor-Nibg al pé’@ﬂ“rp DTrp-

o BF A e RR B B SN AT TR i Ao

NHL, I coptdgmab-havdinsyde Pasphar arce Ut T d%i@wp\/ﬁﬁe -Arg-
substance to assist retention at or reduce renoval

Nithe %&i%ﬁﬂh%@&%ﬁﬁfﬁé‘ﬂér t 8cdfodanb AT Phatdenition @Gf‘iai~
DEAEERLOBINSUC oy PhanTREPULIGR! LY. CRLVBTRYRG! ABA% bp.

a‘vas6Cofst rf'ct or -~ stc F erra uch a

Qiﬁ}@ﬁmf’@"ﬁd@miﬂgnfers ghie- E&ﬁmﬁl%ev@bhenﬂﬁ@aﬁﬁag the Dala-
resi dence tine g%:peptl de fol |l ow ni%sadrri nistration

D R I PP oG R SO N R T s PO e - AndoPne-
Aa‘éoesﬁ%%a:f AN0eSy NHT BT RS AR PERL BG4 POLAPEPLL 968 yTrp-
DTrp-Phe- NHZ Arg-DTrp-Leu-Tyr-Trp-Profoyalic Arg-Pro), Ac-DENai-Pichys-
Hys-DPhe-NHZ, DPai-Phe-Dirp-Phe-Met-NH,, DPhe-Trp-DPhe-FPhe-Met-
M., DPal-Trp-DPhe-Phe-Mei-NH,, pAla-Pal-DTrp-DTrp-0Om-NH:,  ayAbu-
Tro-DTrp-DTep-Om-NH,, BAla-Tro-DTro-DTrp-Lys-NHy, vADu-Tro-DTrp-DTrp-
-z, Ava-Tro-Dirp-DTrp-Om-NH;,  DLys-Tyr-DTrp-Ala-Trp-DPhe-NH.,
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invention are those to produce the desired therapeutic

effect. It will be appreciated that the dosage range
WO epailsEd depends on the precise nature of thePCT/GB2009/050666

pol ypepti de or conp05|t|on the route of

HE O SR eRDP R Hia: SR PlsrBRr B TRLMPE, BRfendPre-

epﬁme@lﬁ@smaﬂgl 91(9%9@ rnggﬁl Mi%ﬁb@@ﬁe dfirr@NY R g@%‘mme -3

dgenment of the attending pyS|C|an Vari ati ons

(ih%mdqﬁe?sxe! ﬁbﬁ%@@@ﬁyiewr@%éﬂﬂwmﬂ] ustred ubH-iig)-Stianadr(ds-3-

(TR L BTy ORI -p SR E PR iggdmino-t-
Q@h@QQﬁwﬁquéwﬁ@é}(&hgﬂf(ﬁﬁ/a @Qbym@eﬂ@ﬁ@i b@?@mékg {PORG{S)-3-
ef erably 0.002 and particul ar

(iprereani ’?@XQOW%) S RGP U 10" B8AGeT  Brparagico-2-
(BE2B RS 1D E PR AN M B OIN B M hddor
3-pB-tadur-1igt er ed okadrtywpiperiginef-ghalppntegs- ¥ ﬁéwe{ﬁdtmﬂade 3
e b Bl o et i bR 2l o 5.1
(QQ‘% gbhgﬁyzgﬁpé&tﬁﬂ %&t?@%ﬁwpkﬁpémsyiy @&%%e%géﬁg@éd (R}-

osa es are i n
NEBMH idﬁsfa@ghf’bffn‘&ﬂhﬁh@w myhyappraém‘red utkdirepag-2-yii-

t he I i de and yrogen e sterile vehicle.
2 B o PR e B GO RO UGKel a2 Fepninoate,
stBQNcentrati. %m@@%heﬁﬂpp I@@ri@zhefﬂeée:%bﬁ?@l,?lﬁébmheete 3-{2-
suspended in the vehicle. In preparing sol utions t he

m@mwpemﬂﬂ@a@aﬁwe #nspbinvet.i n the vefijcl &diarR@o-N-((R}-3-
S PR kL e LB T T o2 ough

yigusdretrhide, fi tﬁﬁp&ht&e!egze@amiyigasﬁf%@ﬂmmmﬁéﬁﬁﬁnperazm g

filling into suitable sterile vials or anpoul es and
Y EBRINPRENEI t é%h%tami@w\i (Mb%faﬂ}imz«aﬁ @%%Bril‘lrimﬁﬂyéﬁiperazm 1-

vi?ﬁ’%@éﬁ?b?@%égﬁeﬁag ﬁ')é&{érha?ie' t Spsea F@e &@laﬂ@;@azgawa%

avi ng.  Advant ously ad

Bamfipaasralszﬂeﬂpnmarsﬁﬂaml l'ising, stabilising,
preservative or bactericidal, suspending or

emul sifying agents and or | ocal anaesthetic agents may

E)%ﬁ‘gﬁi‘%s@f’ %@ﬁea’w%ﬂ@%ié@ﬁ&§%@rta@éyfop‘?}%eéﬁla Wik G @beresent

sol ved or suspen ed In a suitable ve rlor to
iﬁwﬁzsma?rr@eaeer &pparr e dLbyys-Fhet ig-iprse? st-6lk] ;—‘geidNHZ and Asp-

j di ' t t
BRI Tre VBT Qo Al Cernativel y the'

ingredlents may be di ssolved into suitable containers

usi n%@@septl c technique in a sterile area. The product
Thes po tides o tae insasemdnvertiabiack adusctional d&ademain of a

ASABE GBLIax R ERL LAl SUSBSAS A AR LR o bind rat

ranuscu ral I njectron,

sy@eptqyoemrraémlbre@edo(aﬁ@et clastridial . s@mponat) ér bur@mgeptssays
that the sterile conponents are suspended in th

assdesrried dnj 2nene iaisaledd989) Feirng- 9§Qﬂ’med5énc75 -82. In a
pr%ﬁeZFéd L3BbbRRef2 P bolfBe SRE RS BB BYk thd 1ds2 509 terminal

amino acids of a clostridial neurotoxin holotoxin. In another embodiment, the
polypeptides preferably lack the last 100, preferably the last 150, more
preferably the last 200, particularly preferably the last 250, and most
preferably the last 300 C-terminal amino acid residues of a clostridial
neurotoxin holotoxin. Alternatively, the Hc binding activity may be negated/
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conmponents may be isolated in a sterile state or

alternatively it may be sterilised after isolation,
we2@9/1g7@ganma i rradi ati on. Advant ageously, a PCT/GB2009/050666

suspendi ng agent for exanple polyvinyl pyrrolidone is

el T b abie R e B MARCRD Rpbe e AR A ror
coTﬁ/@arétnlcegnManf%byOﬁ BiVbnERR %o 3MYin6 RE ﬁe%hdu?é Audtiond (W1266

functi onal | ¥ interacts with a Binding Site to
todaare Y4 2piyeiFg dn thesgaglgsidenbindingerackeheaprasythedt ¢ wgion to

ofe Jprecdy” At AFPube R REE Blafioh Sl &Thags 13 non-

sefbgpeerAn dodstedtl ap@@tucaﬁycommtg 6.6 .. @A dutistiiat | yased on
occurring nol ecu or a chem cally/ sically

batgliium &8 Wi mWfatI%%r(&\b?%&t Hat pad c\é &0 dt) 9" Rafigum E
(VP22 Esﬂﬂéarﬁgg?%?%ﬁm gfthlef‘l Sa{)tllcﬁoﬁé l(oth\@hé&@e%nfédé&ﬁeve the
sdnoe mbtaton)of HafeteptaflEndiag dctivifg egc\épiaﬂrs iredoftatiedm type A

endocytosis. The 0ssess an endpsomm| nepbrane ., |
(ORI 08 COBROPORATS GTOTY PR PR KB o pains ahecsridial
nelrdibsdrcab FPA’FISQS?WﬁIsnar‘F@W%E%t@ﬁ@%r@%s@ﬁb&ﬁ %ﬁ?ﬁmr‘n@l et

an agent o resent invention. Througho
aIdQQGé)ﬂ(Mgle@el@mﬁ\r’llptotml o4 (K1i-6 34), mcmewbelte@gnncorporated by
gﬁ{scrl ed Ref erence to said TMs is nmerely exenplary,
G"tH ent invention enbraces all variants and
derlvatlves t hereof, which possess a binding (i.e
targeting) abllltytoaBlndlng Site on a growh
Inharaibre-qrabedisiany e Ip0|m€@’“éﬁﬁ efhEhesipfes Biveations lack a

fuﬁgt?cgrﬁeilﬁ-locgagt’n% SB{'%L&(IE |d| %e%)f ya%fl Iggtl)elpc!;]kgérﬁp unclt'ﬂnally

eduavagent Tl Accamﬁtsm po?beptu@ésmaca pies hbtueal bidibigridaction
preferably neans that a given TM binds to the target
ofc@l (clegtrigiak nauReioxly A1d rﬁr?y npkaablef top dengl ratopynaptosomal
t
mEERaTEs (o' GSTPIER pE ortbneth, B RS LHEEolall: Slyiyalen
T ers@mdlmg)esséys: asidascebéd ac Shdneagheh( $986)dEvrard. 8ibshem.
é1he7re$)£ which retain the ability to bind to the
€t<-cell in question. By way of exanple, a variant
may have at | east 80% preferably at |east 90% nore
preferably at |east 95% and nost preferably at | east
Ingineoemabdinesnyt treglasipnelfesaly noequiheat GermlAggiutitin fWGA)
erﬂqe reference TM Thus, a variant may include one or
lrdg anal ogues of an amno acid (e.g. an unnatural
am no acid), or a substituted |inkage. Al so, by way of
exanple, the termfragnent, when used in relation to a
ThaviHaregrYde Cﬁe@t”&lé/ehébﬁmﬂlait NeWaXin aeMpjiseseappIOXiragtely
r
40EA30 ohtiRg Y (RieB, Gnd oBBr Y i dheidd Ly gt egmains
oft bppraxdraatne ez5r<Ma Hmht aﬁamélyamrm-teﬂrﬁmar eégbas (commonly

referred to as the Hcn peptide or domain) and the C-terminal region
(commonly referred to as the Hce peptide or domain). This fact is confirmed
by the following publications, each of which is herein incorporated in its
entirety by reference thereto: Umland TC (1997) Nat. Struct. Biol. 4: 788-792;
Herreros J (2000) Biochem. J. 347: 199-204; Halpern J (1993) J. Biol. Chem.
268: 15, pp. 11188-11192; Rummel A (2007) PNAS 104: 359-364; Lacey DB
(1998) Nat. Struct. Biol. 5: 898-902; Knapp (1998) Am. Cryst. Assoc. Abstract

44



10

15

20

25

30

to the above-nentioned variants. Thus, by way of
exanpl e, a fragnent of the present invention may
wa@eopnsmEer a pepti de sequence having at | east 1BCT/282008050666
or 40 am no acids, wherein the peptide sequence has at

PSR 250 S S B Rof BBh oo g DBRP BB e 7
1 7587 SRCHPROKINGS - A BOOBWET MeXeBR) &51(BY, 310643 i MerebVer, it

hma% be nodified to generate nutein ErbB |igands with
ad

egrewelragsemented shatiha £-teroriralgegiost (iic).i wijich Rengkiytes

ol GATERl 16072000 ATY PRk st o5, PR R Bihaing of 2
clostdiduacaiot®daitd itmattrad el reddgfbrgahdmely totMerveldiaimals at

confers stability to cellular proteases. ErbB TMs may
thg| sguREsAMINEtiPAs - dtietfaat 48 2aai ePrfAIechynshe above

) L ne q o = o ¢ -
o ficlfiond' - FhESrembfrie’ BolHRS i Sndtifcaiph I Ibstridia
hm/iyekmaa?mthcmirrgeanfur&itioa:ai mTa\qorthhirs tlegieptidei (ondamain) such that
osition 5 1 articu EGF51 n51 ; see ,
tBeRYGGuL 5 AREPROTS QR0 19 RIS iGe decaBiofe I tich @
natfed cldskidia ABurdi&Gh3pheisaRbdnECitai4e JddmBNth2a9-chain
ErbB TMs may include tTragnments of TGFa whi ch cont ai
simpbdiacke@ tunctiomalridgi pestiqes.lg.othepwptdsdéheHdacheeptide region

s SR Efaly (o Bifecaq sigelyoh ST modilT . hrouon
corWAKERYTA@NEmieal Sidroleolyiid trebtnidlf) &b MR tiPatesitY native binding

specifications are incorporated herein by reference
ahility fet rerveyiemaipalst atitne NiesroransedEuNsiivmt ost at i n ( SST)

and cortistatin (CST) have high structural honol ogy,

and bind to all known SST receptors. Full-length SST

Thas ihheheashispdivaedt, e ¢lesnddial Hy peptide of the present invention
MLSCRLQCALAALSI VLALGCVTGAPSDPRL ROFL OKSL AAAAGKQEL AKYF
lagheEparsehRGPERMAINEPPER R RE VK] &) ORS MNP RhPREFM@XIN and

th%ﬁ?@ﬂ%@iﬁ&hb'fhﬁ@t%mof:ﬁgti\tf@%lc}slﬂ?diﬁinﬁ&ﬂo?&éirq By way of
e XIS NBVIRLECE O RR SBREE TR/ PR SR GR(SGRRRV GBI IGRAMKMbeptide
PLSPA_LLLLLSGATATAALPLE TGRDSEH RKSSLL TFLAWN .
'aﬁﬁMEﬁ@maééWR _ CRPRHLE 2 N\ 8g1igg acid
reSRILBEEBF &hE CCltBPRRalT BB AMfldIder FdW¥dded | @MHIC-terminal 100

ragnents (and correspondi ng variants) thereof:
arniFB\VW@IR; reSRiues, Ky NFEVBTETMICaR130 agnikpFeedFes{dresy or the C-

te%%(aﬁ% aﬁiwgl:envc\:yi(dﬂr:ésic'l\llfelzs,v\ygﬁﬁg C?-{erT inal 150 amino acid residues,
or the C-terminal 160 amino acid residues of a clostridial neurotoxin heavy-
chain. In another embodiment, the clostridial Hy peptide of the present
invention lacks the entire C-terminal peptide portion (Hcc) of a clostridial
neurotoxin and thus lacks the Hc¢ binding function of native clostridial
neurotoxin. By way of example, in one embodiment, the clostridial Hy peptide
lacks the C-terminal 165 amino acid residues, or the C-terminal 170 amino
acid residues, or the C-terminal 175 amino acid residues, or the C-terminal
180 amino acid residues, or the C-terminal 185 amino acid residues, or the C-
terminal 190 amino acid residues, or the C-terminal 195 amino acid residues
of a clostridial neurotoxin heavy-chain. By way of further example, the
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NFFWKTF(S or T)S; NFFWKTF(S or T)SC; (R or K) NFFWKTF( S
or T); (Ror KNFFWKTF(S or T)S; (R or K)NFFWKTF(S or
wa2®@150@¢R or K) NFFWKTF(S or T); C(R or K) NFFVWTFGB2@/050666
T)S C(R or K)NFFWKTF(S or T)SC, (P or C(R or

C|Q) thlgg TF;&;S 2 T)thR(g(P T%Y R orlqs?%}sNF\Ky\K sﬁ @bgllrga-r%&;rence

sédﬂu%neb%\é%&&ﬂﬂsmmé grebicendisfifigef. G alternative is
given, a Pis preferred in the case of a CST TM

whereas a Gis preferred in the case of an SST TM

or of BPRAPTTYREA BBl - Bhyhd plaRRI0uaE (FriTrL1206)
pr ef eBoRMnum tiype B-asEro@ximn abfifo Abid rdBrRILesq W 1088-®1 2@)1
alternative is given, an Sis preferred in the cas

2 CSTBIMINIEYBAE Betrofaxipr erine a1 r@sﬂv@sﬁéé@fﬂa’wﬂ
SST Té@%?gﬁ]ﬁﬁtgbg ? g&@g@gﬁ 3 a?fﬂHB #:E:er fdde%a(‘?‘l 089% 1

| east ues, era |'east
or at BbmhstImJi?perE neuratoxin r emunkuxesnd r@ed:lulaser(&f1086 K1252)
pr ef e abI

hey  PORHEHENWPE Ban GRIn < aEam Ao TEREUERLY 1 106-E1374)
SANSNS, &Mﬁﬁﬁ%&@%ﬁ'&ﬁ%ﬂ SGnkiRS EckBesi NP7 )
(SST-14) ARRDRVPCRNFFVWKTFSSCK ( CST- 29) ;

QERPPIQ@BHWWMF@MTEM@M@ {¥1128-D1315).
QERPPPQQPPHL DKKPCKNFFWKTFSSCK ( CSTAQ)
DRVPCRNFFWKTFSSCK (CST-1 7); PCRNFFWKTFSSCK ( CST- 14) ;

TR AbBHENENMIER Sefdteh 66 Eefibndére shdliiaBle ¢oRBIdersd a %uide as

I'onger am no acid sequence, for exanple, at |east
slight gariatieingonay DGCUEaGARIdIBg to SURLSEreBes40 or 45 ami no

acid residues, so long as the TMis able to bind to a

nor mal GH-secreting cell, preferably to an SST or to

TrCplotease pif ahe qﬂre@erntomva:htu&il-lemaeés ag rewl-tytoloxid proteases
regard, the TMis preferably a fragnment of full-length

thgtsﬁr%rca@’ple tH l§AVING PRI A gMere | ERING 198 {Bgr gxocytic™fusion

@faq r one of the above-defined primary
@ %@gg@e&wﬁ@quenggg By way of further exanple, GHRH

pepti des of the present invention include:
Th\gigfé E%Qé&%%gé&% . @r@% preferably a bacterial protease (or
fragment thereof). More preferably the bacterial protease is selected from the
genera Clostridium or Neisseria/ Streptococcus (e.g. a clostridial L-chain, or a
neisserial IgA protease preferably from N. gonorrhoeae or S. pneumoniae).

The present invention also embraces variant non-cytotoxic proteases (ie.
variants of naturally-occurring protease molecules), so long as the variant
proteases still demonstrate the requisite protease activity. By way of example,
a variant may have at least 70%, preferably at least 80%, more preferably at
least 90%, and most preferably at least 95 or at least 98% amino acid
sequence homology with a reference protease sequence. Thus, the term
variant includes non-cytotic proteases having enhanced (or decreased)
endopeptidase activity — particular mention here is made to the increased
Kea/ Km Of BONT/A mutants Q161A, E54A, and K165L see Ahmed, S.A. (2008)
Protein J. DOl 10.1007/s10930-007-9118-8, which is incorporated by
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YADAI FTNSYRKVLGQLSARKLLQDI M

YADAI FTNSYRKVLGQLSARKLL QDI NVS;
WADAD FFINBYRKVL GQL SARKLLQDI VBR; PCT/GB2009/050666

YADAI FTNSYRKVL GQL SARKL LQDI MSRQQGESNQERGARARL;

Agﬁ%é%YRKV %ﬁg l[q_%rﬁl\gwggn: usN%E N relation to a protease,

tyg §WH%E M=t 150, preferably at least 200, more
ADA FTASYKKVL SARKLLQDI MBR;

premblgmm&gg_e@/jmpgwqmbly at least 300 amino acid residues

of\}ﬁg FW@%@%‘% ARKL\&%Itrﬁgﬁ'M ‘fragment’ component (discussed

aboMef brodeadeky) KeLd Melkent invention embrace fragments of
YADAI FTASYRKVL SANKLL QDI MBR;

VWDAPW%W@.@ARK@L@‘%QGQUGHCG

YADAI FTASYRKVLGQLSARNLLQDI VBR,;

YADAI FEASYRKVL GQLSARKLLQDI MSR;
Th&@%téﬁé@&ﬂ%ﬁb(ﬂeﬁém(hm@mmmreferany demonstrates a serine or

YADAI FTASYRKE SARKLL
MelgRapkole qggghdase activity). The protease is

T
préﬁgéﬂl)g %é%%%KLL@%% .g. SNAP-25, synaptobrevin/VAMP,

orYADITINSYRKVLAQL SARKLLQDI MSR;

YADAI FTASYRKVLAQLSARKLLQDI MBR;

YADAI FTAAYRKVLAQLSARKAL QDI ASR;
R R VA K e Loy LS cqmyeins of neurotoxins, for
eXxame HesyrieaseQISARINS._gDbesRacheurotoxins.  Thus, the present

m%@%ﬁé@%"tﬁ%@b@ domains, which occur in nature, as

welADAL F TFeEsmKAaNQly SAFEALFID Ltsions of said naturally-occurring

YADAI FTQSYRKVLAQLSARKALQDI LSR. It is routine to
NeWAXMNA-t hat a TM binds to the sel ected target cell.

For exanple, a sinple radioactive displacenent

experinment may be enployed in which tissue or cells
Exe&pplas;emteatétomnefarze orazMcedhioy rrﬂmsirldlecraeﬂi tree ¢ernd dﬁasﬂrldlal

e Bia o phReaSes nHICIBENE STORES] BYAGeetai LT ] Atk
bdbt ] @OV BEBRIE AS, 66 WO A0BE el %I?fé%CBB!\Fr Jike

|ng may ‘be assessed, thereby allow ng “confirnation
neuﬂatoxmseprmlubedda/ €o bamu taadg@t bubricumOpT he rediove;mehéoned

ssay,. ncl u or re binding.anta oA I Sts
Ay EMuERY i oo rRlenal B Plesdrh ShPeRg Y ERCe ARy the
ndth&sd 8lire @tﬂﬂrp/lAeaeﬁétetsfthé $OUPEe ®F rRXPEIOXITERS BONT BSerotype
found in Hulme, E.C. (1990), Receptor-binding studies,
An Gelrespanding Rnemepslataeammlies o piarialbt serotypes.
bi ochem stry, A Practical Approach, Ed. E. C. Hul ne,
Oxford University Press.In the context of the present

BoMVerdrecthe mekepersat toring Regin deithMnediag. |cGriRFdose (LD50)
pepti de, or leptin peptide) enbraces peptide anal ogues
VQ'%%? don m'% lehai%adonhd- a8l 8gu@kei drrending 1o §Q§,§erotype

Bél@??pér%r aBSortdRf ﬁ&f‘ﬁ%ﬁ@lﬁgstlﬁ&ﬁfﬁéﬁn%d T ersébférlng the

anal ogues may In thetic residues suc
gemelkbl' cibeuiafidri, hlyinel tantheeptesl?aaptlc bnermarartgloamnhmergic nerve

temntq% Bu N%v%%dt:qg? %gé%cﬁ{o%eg’? ar %‘.g}arﬁ%ml erq(acek/lchollne
BoNT/B, BoNT/D, BoNT/F and BoNT/G cleave synaptobrevin/vesicle-
associated membrane protein (VAMP); BoNT/C, BoONT/A and BoNT/E cleave
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hArg(CH2CF 3)2 = N

N-guani d' no-b! S-{2, 2,2,-trif!uoroethyi)-honoargini ne
wh200g@sH?) hexyi) = N N-guani di no- (et hyl, hexpt)/6B2009/050666

honoar gi ni ne Lys(Me) N-nethyllysine Lys(iPr) =

hT-i AnPh h h
YOS P eI ARy o a o1 8 KB ToNABATH ol PopTIC
cléged FRakint hi aprol i ne MjLeu N~net hy!ieucipe On ~
ornithine Nle - norieucine Nva ~ norvaline Trr(Br)

5-brono-trypto rhan Trp(F) 5~fluoro~lryrtophan Trp{NO

BANT Sy o BhTR Puritfe. o8 OBhn BrsihF, i gogyoe

coMjsting examésvy thainaliecealpg pdfi dm@n@aa@bea@apyequea by a
described in nore detail W|th reference to specif

sipgipt digalrhige benenoaa gt Ghap i(behaing-pdpa pf @eEhe *H-chain
e eli n d I
e S RO, (b ChL "SBRe. Fe Sirina) 863N (i) is
reqﬁlrediléorphhesmgm arfhv@nﬁewonal&mnﬂhgsh@brerasathml demsinal domain
i.ch can be used actice the present. inyention
S DOk top Ve i TsiargneRSIOGRIRR T f Bed-Ehein is &
znlﬁﬁggﬁgﬂgég’t{ﬂerﬂgtayérsgtgﬁénC%ebio\r}yrﬂlilééfbnrgpé d@J\%@é of the substrate
SIRARE pteélssearch 5 @ 8 (1992); Horvath, A. et ai .
Abstract, "Confornations of Sonatostatin Anal ogs
Havi ng Antitunor Activity", 22nd European peptide
THY PRSI ¢RI fREREhedds & ddripdtfeht of M@Llcihléﬁﬂof 3 neurotoxin,

Switzer | and: US5s508, 339: EP0363589: 034, 904
winigh, feFament denurstrates 57metamr@sa862@tlvmrtst@ rapable of

o BB P 80 o ity il o
ingolveéhih EQ&JIaK)é)&jcytd&ls_ZSS. 481 ; 084, 235, 888: 034, 21

1,893; US4,1 90.648; US4, 148, 812; US4. 133, 782; US5, 50
b, 339: 084, 261 , 885; US4.282.143; 084,1 90, 575;

XRS5 5 A0 es 30 TrerelE R 300t S 0dide . 57,
WOO1/1 801 6 : W8/ 08529 and VWMP8/08528: WD 0075186
and 0/.061 85; WDP9/56769; and FR

otulinum typé A neurotoxin - amino acid residues (1-448)
Botulinum type B neurotoxin - amino acid residues (1-440)
Botulinum type C neurotoxin - amino acid residues (1-441)
Botulinum type D neurotoxin - amino acid residues (1-445)
Botulinum type E neurotoxin - amino acid residues (1-422)
Botulinum type F neurotoxin - amino acid residues (1-439)
Botulinum type G neurotoxin - amino acid residues (1-441)
Tetanus neurotoxin - amino acid residues (1-457)
IgA protease - amino acid residues (1-959)*

* Pohlner, J. et al. (1987). Nature 325, pp. 458-462, which is hereby

incorporated by reference thereto.

The above-identified reference sequence should be considered a guide as

slight variations may occur according to sub-serotypes. By way of example,
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2,522,855, Each of these publications is incorporated

inits entirety by reference [hereto. Methods for
waeywvhaeiei ng anal ogues are wel |l document ed, aBCT/GB2009/050666

illustrated, for exanple, by the patents cited above.

UBreoBTTRe 2 TereDinatattornled B driesencr ihessia) gies slionty
diffeldnoWioReridifisdiuehesé®! set forth in Exanple 1 of

EP039541 7A1 . Simlarly, synthesis anal ogues with a
substituted N-term nus can be achieved, for exanpie,

bosodih I P8 4ENShBERln ° 't Bl Aq e tdaade)

anal ogugsinametype Sonéumrotasded Wi 1 &inind Heid sesigee® (Mt FK441)
i nvention, for exanple:
H D- Pﬁ@wﬁn@m type-GPRaUrPIEXIM- Tr p- aRiI0TAGId paidges (MEA49)

T

H- D~P|Betuﬂ?hemFtI51pe[E~nemrp’fd>§rr$ Thy afiire érdrldmlkﬁues (M1-R422)
H-DPePhe Tr r- LsVa'-PheTr
euljeu; Be IreigXirh. Tr p- g0 A6 rﬁﬁ%'dtlfﬁ?* (M1 %439)

and %%thwﬁgaet?/heﬁh%ﬂn LYS-_ amino ?10|d reS|dues (M1-K446)

Val! - Al a- D NH2. One or nore chem cal noieties,
eg. alstagas ngarotesini ve, nono mammqamgdesxdye$(1ﬂ1%@7)
al kyi, nono or poiy-hydroxy (C2-12) acyl groups, or a
pi perazine derivative, can be attached to a SST

A@/Bﬂb Slogtridial tdxth frAgmEntSESMpPHsiAGIthe ngHi Bt €hain T@f be useful
X756, EP0329295, and US5, 240, 561

ep ti
lna@ﬁﬂ&f{gﬁu@i that resagk inventine widydke @rﬁulspnma@dgewélght chain

ragthEREED, SR tyget 55 . omuB bR/ iE Heutolreinier

reffiseg@ppatdtas aaed afssWpaticipzoat i I@xéeutirtg nhél, odérall cellular
di al kyi omega- guandi no al pha-arnino acyl residues in

ms@&anlﬁmmer@bytaq@o@qdmht@XImngt)eo%Ga@hg@avm@. subsiate. The

oKX of o] 86t BriSbuy ety 438 48g0afig Zoids in
IeMQHGbﬁBZdorﬂﬁrlse/\m%ﬂmsﬁc dobdh O Reseaimch YWee 4ghxiwvrl 384t the
onlge i enae S0 B Bl S5ange B entanc
aé’tHin%Qf?i Bef &ﬁz&r‘ﬁﬁtld Bokdh. pA@Sc.erhbnurﬂMﬁﬁg Ic%nhmsl ﬁ@ia,ef.FéYBe.ght

rising: G n-Trp-Ai a- Vai - G y- Hss- Leu- Mg
aninodacids ok theBBONIGR 1igB) chain are not reqwred for enzymatlc act|V|ty

ASEB}?E/B Gr‘?pp}-llr ﬂpﬂg%é(\a/%q%e-r%sqksg lé%l‘llr)w/(lj\l Eyc\:go‘sl_%?ﬁﬁenlaerﬁ’ijhght
cf{a@h"%%ﬂwof"?@qdﬂ*éc( Wdﬁ]zﬂ}ml@ &ithyTZs&ké@)se EBﬂil:!,i'carboxyl termlnus
D- Phe-d n-Tr p- AJa-Vai -A y-H s-Leu- f [ CH2NH| - Cpa-

of(tbgdlghhgh@@ iBINAtIBCEegsyry for activity. As a non- limiting example the

la&t szy? Il e;Eﬂs%P&@'Bo @ht Jﬁ a%fse%% 44% are not

rebalted Ifet byik@ratite acBmtmesz Ianath@rowﬁlﬂnltlngl exinplepthel st 31
derived fromthe naturally-occur

anginoya¢ids Lf |the rT@'\gE é'ahbefb@'ndé%&d%%éa? -4 39 rAsediq, required for
el ARG TREY 985&EE of this embodiment can include clostridial

toxin light chains comprising an enzymatic domain having a length of, for
example, at least 350 amino acids, at least 375 amino acids, at least 400
amino acids, at least 425 amino acids and at least 450 amino acids. Other
aspects of this embodiment can include clostridial toxin light chains
comprising an enzymatic domain having a length of, for example, at most 350
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C iitori p, and CGRP. The rel evant ammop aci d sequences
of these naturally occurring TM peptides are |isted
whedoomso4Bonmbesi n (| ast 10 aa"s): PCT/GB2009/050666

A y- Asn- G n~Tr p- Ai a- Val ~@ y- Hi s- Leu~Met -f Neur onedi n

arﬁg\g%(ﬁgﬁs ﬂr‘hggtg‘/rg) amics Z%'s,,gat/ Fnlaﬁs?hgaea'm%to'a'\cl:li_!is, at most 425
arinG- fSds Bhé af hivstuso hin6lakidd. s- Leu- Met - NH? Li t opn:

pG u- G n-Trp-Ala-Va! -d y-Hi s-Phe-Met-NH 2 Human GRP
(last 10 aa's): Gy-Asn-H S-Trp-A a-Vai-Gy-H

| s~Leux ~NH|.> | tabl r ' . pr
T TR oMo GEEE T BRaMARP ST B! PR, il B a0l
cdmprésbsMarBGN3M, BORT/B Wr Bol$EID dkrdippe 3_9c7fhéin6ﬁ%rff'rdg$ﬁ|ent or
August 2 1, 1989, U S Seriai No. 378,555, filed July
variani ggeof), s, Serial Number 394,727, filed August 16 ,
1989, U.S. Seriai No. 3 17,941 , filed March 2, 1989,
U S. Serial Nunmber 282,328, filed Decenber 9, 1988,
Thé BolyBeptidads dbtheZarés88iBinveéntiey eSpeoiady tHel prdt@88s cohmPonent
Seri_al No. 771 , filed Septenber 23, 1988 U S
theggqfanayioe %%,W%@,d T i”l“%cfn%ﬁ@}plg?'”f%%e ﬂ?gﬁ;‘%g@i grample
diM8tior 9k, Actford df trRd é)?éﬂ'é%sé’ cdrPBBnett. PEEFHtBh NOparticularly
173,31 1, filed March 25, 1988, U S. Serial No.
pretresi7 wher i thed pBetgaieerbeomprased 98 7BobldA U.BS. orSdeii girotease.

BB 088 A8 BB ARl S HL P o e
profftseCa@drhposeri! 8ynhRaRRY cxBRIPthat RAeMNinUS AL pERease may

Bonbesi n anal ogs"are al so described in Zachary et alL,
bepeyiendeg twithaenre oseioregminglacy (€.goewteineap rediddrs verich may

o5, PaE O e Rt A6 4 eSO TE b ey gy, pave

itsSewh E G Vitdlec @8 .atedhed ¢¢ 1. a0vialKailys ettachdrl ) nEerfeto. 9 ekample
Am J. Physio] . Martinez et aL

al ., , I. G439 1988) : inez, , o J
ofifBig teehralpdyp i dessribeg nnw@%poaapééﬁzywmchas incorporated in its
e@g@lﬁ;@%%ﬁgﬁéég ( 1987); Dubreuil et al. , Drug

ivery, Vol 2:49, Harwood Academ c
Publ i shers, GB ( 1987); Heikkila et aL J . Biol. Chem

62:1 6456 (1987). Carani kas et a o J.  Med, em
A Jeirisiacalpn Dagas s SRieltels thg erblest tr%fé%oaagko@?}} gprotease
int?8 WrgeReefsuchlthata fgrﬁ&fb‘#n%l eRorARBIOPBSIhRE AR activity occurs
Sciences 3:21 1 (1982); Lundberg et aL Proc. Nat. Aca.
wigun .the @ylosbP Of tiie 12988Y celknyieetyerangimoletaleuiesy. 20 pratgin or

1984): M hi, et _al. .E . . Ph . .82:1.0,1
pdptS) Posthshs, e reRlUis(t iPinshieatiany Tohcidg b taygpresent
in@éntiin ma?immebm@ ofme&f a FeMBer Bi2oR0oNtonkP883ays.

Rivier et al., Biochem "17:1768 ( 1978); Cuttitta et

al ., Cancer Surveys 4:707 1985); Aunelas et al., Int.

For e@%%lgesﬁ%ﬁe t%ga?ﬁ%%é)eglgggr}besai#hgﬁ aﬁ@%ggé‘%}gn@gé%ying

ere ncor pora erence.

lippsepase dviviyh camay ehslleryeld Wdtbhai thsesmoleale. asPitdsenee of the
descri bed in W92/ 20363 and EP0737691 . Additi onal
regyishg dranstacation feactigneisgeiiirmee by reledss fraphiis @oosomes of

<o ARPRSERG bt RS AR AR (sl Bne ©

nce
(108¢@é) Eun.J. Biochem; vol. 167(1): pp. 175-180].

A further example is provided by Blaustein R. (1987), which describes a
simple in vitro assay employing planar phospholipid bilayer membranes. The
membranes are challenged with a test molecule and the requisite
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Exanpl es of ghreiin anal ogues suitable for use as a T™M
of the present invention conprise:

way009mDiwpe DLys- Tr p- DPhe- NH 2, Tyr - DTr p- Lys- Tr pp@RPG8M42/050666
Hi s- DTr p- DLys- Tr p- DPhe- NH 2,

tr%';ﬁ? %RBJDL t?prggﬁ@%ki%egwysarbmcrease in conductance across said

méﬁr%ryxE@@ﬂPﬁ’bﬁeWﬂ% F EB%S B&H® Wl.-226, no. 1: op. 115-120].
DTr p- Al a- Tr p- DPhe- N sam noTyr DTr p- DLys-

r- DPhe-NH 2, Deam poTyr - DTr p- Ser - Tr p- DPhe- Lys- NH",

ARG B, B SRS o), oy Jupion. g thos
|dént|f@aY¢hCHQNFﬂan@hiﬁahoﬁ\' PomidindRhgtabys -HH use in the present

yy[ CH2NH] ~Dbet aNal - ¥STr P- DPhe-Lys-NH 2.
'nmtmﬁanmwm%bmﬁﬂ& heis. 11y s ERpyologys Mehe?dRapnd 221,

MR PR T Bidies” Baris 4 500 R gy Press 1993

[ CH2NH] - Dbet aNal - Al a- Tr p- DPhe- Lys NH 2.
T&S?%&é@&%@lgg%e BAIFaﬁ@s MBRiaDkirangjgeation domains, so long
aPRecl 4 )dloﬁ‘ieﬁn#ﬁﬁ EﬁﬁloanFéifé thlésreblh\s&e translocation activity. By

DAl a- Dbet aAl a- Thr - DT
waxymea(hmgbe,&aaﬁapuaat may- ha)m]@t NHZst 70% preferably at least 80%,

m%[?e?é‘?\lgf biyll\la 6@519 . Dﬁ‘lgfm pre erably at least 95% or at least

QS’%Sarﬂ'ﬁbpa(ﬁbeseﬁfuBnEE’Wé 'vl’/‘th a reference translocation domain.
DAI a- Dbet aNa! - DAI a- DTere %/ - NH2

Thentesmrragmanh VB puse@ inNrelation to a translocation domain, means a

p%_%g-r%/@ag[eggﬁ.% P%%nér%% )ﬁalﬁ]ﬁgst 40, more preferably at least 80,

arlAIraodib prerdledblplats ke ptdthemhing- abld2residues of the reference
Tyr - DAl a- Phe- Ai b- NH 2 Tyr - DA a- Sar - NMePhe- NH_ 2

traglplpgANOT, 4O INShe. spse O gnslostidial ansiopgianydomain, the

A R P AT o PR R sy

atAieag{ 2o, HH]messD]SregfeMbiy Btde@th250ysniNg acid residues of the

S- u- DTr p- DIr n-
relRRCa RIS PERR. G o (oo HOPKEY)- e BIDCENH Tragment
cd?ﬁp&Térﬁ kenscldsalr kol @rané%c@ﬂ’)ﬁ [Hgrhertys d\""@ae present
DLys- Tyr - DIr p- DTr p- Phe- Lys- N
lnmtmmweeamaace_éagmamwlef XaripAt a“arrrslpcaiwrpdommmos Oagedliorpthe
DVal - DaNai - DTr p- Phe- Arg- NH 2
reﬁ_rg[]c%gﬁg S5 - Phe- Arg- NH2 Cydobexyl AJa- D aNai - DTr p-
Phe- Ar g- NH" DTp- DaNai ~DTr p- Phe- Arg- NH2
DAl a- DoNal - DPr - Phe- Ar g- NH*, Ac- DaNal - DTr p- Phe- Arg- NH 2
The Deausiocatpn damainap prefiaraply cepablemfiprrngtipmgiion-permeable

- - .N- y - f
od5a Pl R b ARLC R %oﬁ@aswgﬁﬁwf&awft
foDndCtbOlh‘@a)an thdea pbitionBher BRRherdfer Mdl@cule capable of pore-
DPhe- Al a- Phe- DPal - NH 2, DPbe- Al a- Phe- DPhe-Lys-NH, :
fopspgtiormithipring- @ﬂ%om?ém@mbram@ DLys- Tyr - DTr p-
DTr p- Phe- NH2s Ar g- DTr p- Leu- Tyr-Tr p- Pro{cychc Arg-Pro),
Ac- D bNa! - Pi cLys- !Lys-DPhe-NH2,
Th[Pél’rarRth@can‘ﬁnpDammr?\/maw\lbb betme fromp -eDPicro Biaé phdiein ddlirce,
al - Tr Phe-
'”pRPQ'OIblaﬁr %?Fb %)T'P%Ct@F'ﬂ' N]fwv'r%'y/&é%te'”rriplﬁ?p B¢ HFeoninene
erﬁb@cﬁh?en-fr @h@TTt%h@IUc@tléMSDWam Qébﬁ taRsIBEAtP UdPnain of an
Ava- Tr p- DTr p- DTr p- Orn-N
erwm Byuch mrqnbamtarlaktpxmrevmaﬂpsotem p- DAr g- Tr p- DPhe- NHi
, <@ u-His-Trp-DSer-DArg-NH . DPhe- DPhe-
DTr p- Met - DLys-WMH 2, 0-(2-nethyl!aliyi) benzophonone
oxi rne, (R)-2-am no-3-
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(IHindoi-3-yl)-l1~(4-phenyip!perid in-1 ~yl)rroran~1
-one, N((R-1 ~((R-1-((S-3- (IHindo!'-3-yl)-1

WO-200043047( 4- pheny | pi peri di n~1 PCT/GB2009/050666
-yl)propan 2-ylam no) 6-am no-1 -
oxoh 'amno d oxy-1 -oxopropan-2-y!

5 & B 8yiauT oBrpins: o BRI ot mleguies are

te @lnefauhungpﬁﬁdrﬁpare% yi )soérg@ann&wIthaﬁcéﬁﬁhaﬁbﬁgoaatuon
S) - 2- amsno- 3- (benzyi oxy) pr Quanant do) hexanarri i de,

dqregimm ol Ryiradly { expiesaebi megiyane 1fugias- Profens Fengapalje of

oo, Sk, piE ansiFthogoBals et bBhedin. g sorppent

invemtiegol ~3-y!}~1 -{4- (2-net hoxypheny| )p! peridin-1
-yl )-1 -oxopropan~2-yi)~4-anm nobut anam de, (R)-
N-(3-(1 Hindoi-3-y!')-1 -{4-(2-rnet hoxypheny!) pi pe

Tr%i_'lfz??rr}%?ﬁataor# D&ﬁgﬂrﬂﬁgnbéttﬁf’% cléstilal origin, such as the Hy

ropanam i

dorhaihy(loc arfuannm}eﬂ)'bonqmntelmomaeost HyN nieand-4 Pertisinhorxiyadraent

ofpﬁ]ig E—Lgﬁ%hglogﬁ glcpisg'g.ﬂ%l r?é%f‘ hg%(%rg%?rt]éetely eauwalent to the
arhimb: t%rﬁ‘ur%‘l eﬁeﬂf o7~ Ye( (—Rc),hén Gﬂaﬂh’@t Bahfim- c%rb@s%ha%y}o hat

-0x0-1 - (4-phenyipjperidin-1 -yl)propan~2-
frggmenit iartheiintact H-chain. The H- chaln lacks the natural b|nd|ng functlon

o BBy SaFRGienEp a3t VB SR ASHE B A oe
rerr@%dlb (delefiemn YdfPthieP eF-28Hihd- amd/'s)equeﬁee (either at the DNA
2-y!)- 2 nmet hy! pr opanar ni de, or

SY@@@% Hewely 1 @xa} - the- past-pyrihosii kee/efazbyn -nuclggsepos pprogease

o3 SR, B AP B 5 il o

blbIBgféﬁﬁrEbEerﬁtp ﬂy@s Thé %Ebm\lallmﬁéi@._r bleabﬂlbﬁwmg{ todthe Blfndlng
he pol ypepti des o
S'feh@n ;@rt@%tce“ rﬁQé‘ﬁ't'(Ffbﬂa‘l'\éﬁ:ﬂoﬁt”ﬂ!% @?PMQK'” HEe deptatoxingbinds.
clostridial neurotoxin. Accordingly, said polypeptides
are not able to bind rat synaptosonal nenbranes (via a
Exdroplesiddisaltalble (cafeyeowelyanstodatiodi Dgmassagpsiuds:
descri bed in Shone et al. ( 1985) Eur. J. Biochem 15
1, 75-82. In a preferred enbodi nent, the pol ypeptides
pr ef egghlifutnagbe Wkelididxi?0 C -t§rrnmd1§d:ld a&uaﬁe%t@s?ﬁ)
a clostridial "heurotoxin holotoxin. In anot
enbodBefinymttype ohgwemxinies prahécadlig residkes kit 1-868)

300, BaEiLade I BeuBibad ) TRMhLhCYERS0lLs (U pB5]

pr ef eBalidiutgpé TP hedfoxXint er N Anincatia fesiaLigs (£78-8625
of a clostridial neurotoxin holotoxin. Aternatively,

t he HeowiliRdmmype & nwrp;omy be- adl acid residues (433-845)
;“(ﬁ aggﬁ@ghﬁrgntg§¥ ﬁn”@ég.lurgl ﬁfa”pl Camirfd] Sl &dbé?s BN é64§d

At i on of "OReTr vvo am'no” aci
r esi dBetulintiat type G o¥drolétnt o L- ammoYadlaﬁésﬁoeﬂMmSBB)e
gangl i osi de bi ndi ng pocket causes the Hc reg
| ose T€@NHEAEHIYPXBi ndi ng f unct AHHO a@iaw@aeugs (458 879)
nmut ati ons may be nmade to nonserotype A clostridial
pepti de conmponents, e.g. a construct based on

T oo tablov eidhe rBifiedt mfenmamsnwe@mmwcb He eodsidere?26d8 ¢uide as

botul i num E (WL tg L and Y, 1225 to F). O her
S"ﬁbf Yeriging giaynec t*?QPQr%“PG éoa%% -sRetAgs- By WG& of éxample,
US 2007/0166332 (hereby incorporated by reference thereto) cites slightly
different clostridial sequences:
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same abl ation of Hc receptor binding activity, e.g. Y

1267S in botulinumtype A toxin and the correspondi ng
whe@blisodzcbnser ved residue in the other clostriBCHGB2009/050666

neur ot OXI ns. Details of thls and ot her nutations are

descr i (2004 Mol ecul ar, M '

51+ 6R9RuR SPRA et any it aonsphuy AR Re71)

refer Bﬁmﬂnbﬂ‘het&?éCB nélrold) her egiad ﬁ@atresuabés (A442-S858)

pol ypepti des 0O present invention |ack

f unct B@Mnuchtyleﬁanaur@rcoan cl ost ammOaaCIdéasldugs( (A 2hbI866)

Sai o REYRERYBET bR ARty aRER Lo B Nfo2

a cl ogotulidual type | pé@otaxiand ar gmiret a@ibk@s@@e@(ms? &B845)
synapt osomal nenbranes (via a clostridial

conpoRetinugrtype & rewrolxitt i on"a@’lnjn%@]@ij\F%'GH@S Af44-K864)

o BOBRGRYERe% BERIGRAS | 1 SARFach retiducs BT sae3)
i s preéanabhnguratbxia Wieat Ger m dgglaacidiresiME)S458-V879)

peptide. The Hc peptide of a native clostridial
neur ot oxi n conpri ses approxi mately 400-440 anmi no acid

Inrtﬁé | BH et o@ﬂ% E%hﬂrﬁ/eﬂfloﬁ "‘5’ vfaHé‘t‘é/tde‘ﬂBE rigidli 'tﬁ)ﬁlh 4l regions

domai ns of appr oxi mat el namel
caxhpriging realtranelgicatior @kmmrrmnl qarr beeuseaddl maa@eqtheoﬂ-tcal present
eptide. or domain), and the C-term nal ion.(connonl
PR G tng BV BB asca e TeRbrEgaieas el Tkt dese
ofi 8 @BRIdytaBLicbprdtBgsd el @Wanaldauilibic atérmas) fRRE NinGhcellular
which is herein incorporated in its entirety b

y
vesigles ériedhe igrioplasm Ofitheéaruet cell end thugpartisinaie in executing

EoBlersf, el mecnayhouRseon 18R BR. DroBdyoaly

clddvdiB al sddtPate Raee Hy Ardg?éHEr FroRiNAGe 1fkivy3 EBa|a§4of Casgtyidial
DB (1998) Nat. Struct. Biol. 5 : 898-902; Knap

towgsyrmpp@w@tems%%%%%wmapwe.ms, |Q@th9@nd cgomprlse a

wagffRaph" 8Bl REYBHBADNS MhohEPiRk BB entibl bt of a Hi

reylcer dlwrol a Ela¢tBipial 6Rikir6 H3cawbranairer is inot haecé&saw wier | the

SRR G: SN . et HATHIOEB00 28R naes] FSPeCs of this
erhBSditiEs Rt cahSnéIGe ebstR)ig thRih 1) Flébl@lgs €6mﬁrl§||n§§é fréﬁ’élabatlon

neurotoxin to 1ts natural cell receptors,
doreaenavingranangthaf, fonexamplemideastads0 amia acids, atHeast 375

f act | f d by th t

arbfiosatiar af RSl Aoh: i tetS rart 8 e aat At Boigs. Other

aspeesd of HieémbeaierthinninkiagKidsstadib Hdkir Hn abg |Bﬂ§‘é)bmpr|smg
chain Hc peptide (or domain) such that the heavglgc ain

translogatigpagemaist hevingi Aglenetic of | fasuexaroeler &t epost $500amino
acl o} AoBRLYKS L%%&bé’ Al rlRYUP p%‘hfﬁ PLERS JRABP pldlataos

cl os eavy-chai n si 'ac a func (e}
arhibo queggd.i de. I n other wor ds, the FED peptlde region is
either partially or wholly deleted, or otherw se
nodi fied (e.g. through conventional chem cal or

Fc@{ ﬂ}éﬁ%gryéétﬁilé "SRR Yohelil ARSI VRKR bFSaUMBbhVR Clostridium
botulinum and C. tetani, we refer to Henderson et al (1997) in The Clostridia:

Molecular Biology and Pathogenesis, Academic press.

The term Hy embraces naturally-occurring neurotoxin Hy portions, and

modified Hy portions having amino acid sequences that do not occur in nature
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ability for nerve termnals at the neuronuscul ar

junction. Thus, in one enbodinent, a clostridial HN
w@epbilsig7of the present invention | acks part OPCEHGB2009/050666

C-term nal peptide portion (HCc) of a clostridial

o A2 A5 s g S50 B8 s s
d@ﬁ@nﬁrm@dh@aabvehh@ntgnbartmﬁsﬁidayoﬁm@aw cl ostridi al

HN peptide lacks the C-termnal 40 am no acid
residues, or the Gtermnal 60 am no acid residues, or

ARl LA 3o B0 IR0 Rl SRUBE Sy 8 Bpsiiial gron
Exatfiplegi dfhgrctlidstrieisd] dreferenee) ﬂ'h@w%@tmnnlbmh%oﬁgin@dnclude
acid residues, or the Ctermnal 150 am no acid

byteqt deerestrisied ke tae tansiaeation soman b dirhiaeria i éa=Keefe
I |
ool ABEL NI BB BB SR (1892 826202/6208" 8 08man et gt o
Bmhv@hérmn(IIQ@GkQﬁg)eZ%M 225321 endi hahd@gpEL 0(6999) tBiochem.
f I dth I h
oHE) o T oA I ekl il Gl
eDoNRY e HAFIR, of %Ior@oéﬁ@ﬁ@t%gﬁggé)h%ﬁ' 955513858, t

HN pept’ide | acks the C-term nal amno
trarsdochlion, damainseoCantrax rfiaxin [Biarke abd abcPider éiatblu‘tacsad Sci.

75 d id i t.h .
U8 (1586 00 40 Ba 0 3 BTt of sl RIS iRoiaris Reptiges of
trdrstoctingofuAetich r[IEI%hﬂU@tSa/ gr Bidle Cheat. (oak) 2806, 4!29118’-12924
aci d residues, the C-termnal 195 am no acid

ancb¥yagnes abfal 41 %9259%44&1 &P, ARUT9SHA438] hend pmphdphilic Bpptides
[I\q’ﬁﬁét p%teélgﬁ ?55’; e n’ :l?1 t(é})g‘f %nga aI'hé_lﬁjrﬁ@?&aq%noE)omam

mé?fn@lrreﬁ@h?e Emuoﬁelbeniaeﬂ pfesemt frhe ritotafly @eeairig potein,
BotullnunIt e A neurotoxin - am no aclid residues

or(vay Tnaluge ey A M@”@ﬂ%st%@nl srelieovaiations dapadestroy
th@‘{Ia%sIo%%'an%%I@ &f &%&%ﬁs%%é B&?@lhnum type C
- a ues

neur ot oxi no acid resi 112-E1 291 )
Botul inum type D neurotoxin - amino acid residues (Y1l

P ALY Al S Nele gt W BesiF sl | AURPRS R PABBS: Shlee for
usdMr? ﬂ@ﬁI&sén%wéI%n( ﬁ%lu’a‘é%é‘la|37tf‘éns$l96éﬁngnél'8r‘nta¥%9016VIrally

neurotoxin - am no aci resi dues (Y1l 106-E1 297
expee@s&mlsmemhfaneiwmon pmtem d%nroemmlelu‘é@g(nm eias(mgz) and
reference,.se oul d

1 %o%tsligF e@ggﬁgdlﬁgs 'g@ggrqr’bﬁlﬂcqilgpl G gﬁ ﬁ%ﬁeoglgﬁpn and

ve%%ﬂ’étﬁbrf)gfdn@tléhltbfsﬁr QlMBeP -of TheopeRiceans &hphiddilic peptides
present invention enbraces all non-cytotoxic proteases

darived fera thapkltipemionl cegianiafgnibirnzer virus bagmggluh@lrbf Other
ik, BXGRULE. LURIOREPRRIA Vol WBLYOI Cnifl e Al

resent 1 nv Iron I's prerera

trarestdeatingl a@tmtyea@a( rangloegtive dohteen esff & . fu&bg@wlc peptlde of
preferably the bacterial protease is selected fromthe

%{é‘H‘ﬁrF a?rﬁto\é'ﬂﬁ R ariragsiecating gonmip Qhvesisela stqraatitis wrus
VA\PSILESbRteitr & N8 tanRScating domain of SER virus F protein and a
translocating domain of Foamy virus envelope glycoprotein. Virally encoded
Aspike proteins have particular application in the context of the present
invention, for example, the E1 protein of SFV and the G protein of the G
protein of VSV.
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nei sseri al
or S. pneunoni

WO 2000a504700N- cyt ot oxi ¢ prot eases (i e.
natural | y-occurring protease nDIecuIes)

g Bt HR B R (3N ety

ae). The present

derm

| gA protease preferably from N. gonorrhoeae

i nventi on al so enbraces
var i ant sPOf/GB2009/050666
so long as

bed 5 e Lo icfuces

ud%a\é? stlquefas tvaff¥ts Qlﬁ@ffe%f abAYvéHaritem% &99( rlé@rcf-he or more

preferably at

| east 90% and no

st erably at |east

cayseprative Neelsic ¥ wibstitusions @@d{u@hc@qﬁ@ﬁoa@gydmeﬁlﬁna or

Bt SeaTiE ey TR BE nes Weltorh oPatiiareya (y reauiite

trétetoangdunetistop@plakBgenay alsy Edympri@iohiecsr mbréTanting® acid
here is nade to the increased Kcat/ Km of BoNT/ A

substiBfioss @nds oaanEBa ACid@RIeRONS 9L INSEE IgNSeR, lorg AS the variant
},00%s1 0930-007-91 18-8,

pc\%ﬁ@%ﬁés ﬂeorte%b%n%rtg{rggcbajnﬂgf erence thereto.

'S 1 ncor
fragnment,

Tr}ﬁ"ﬁ%‘?@ﬂﬂ"y at
iedur

ther efer er

éefe @Q

\ATpEo agil npre p
duedt |east 30
ce protease.

As W

The term

when used in reI ation to a protease,

—typically means a—peptide havin

st 1'2('\

g—at—|ea
rBPEQ"SBF?Sat | east 250,

D ami no acid residues
th the TM ' fragnent'

Dupmhmmmtn (di s
the present in
pr ot eases base
of the present

c9g¢s¥s0 above), pr
vention enbrace f
d on a reference

i nvention prefer

DS ibverenanf etad ne994s 'J. Bibl.

BB 24t heBhease

aboydaleBpr 992, Biechean.

serine or netdl !l oprotease activ ase
activity). Thg protease is prefp E%’Bﬁ gﬁ?cnﬂqg ;?%bﬁj
DOMGIRH g 0L el T (485G 3SVAP=25, 5y ﬁHBPQ{éﬁVH@ 2 B¥BeheHlistry
syntaxin). Particular nention i nade to the proteas
psgodemerasof neyrot oxi ns, for exaphdl. é”5ﬁﬁé5§9ot ease
ins of bagterial neurotoxin

I nventi on enbr

aces the use of n

SKihbr4 & PJ%&n plr9§§ e@ibcon j

PUr ot oxi n donal n

whi ch occur in nature, as well a@hef@c@rﬁﬁﬁﬁﬁtly
ISPV Gs Ve ! ‘GISFC?’AIA%‘%‘II’—:NGWE“ “PIahk‘éY‘a?‘ 195}4% dBBI Chem.
neur ot oxi ns. neur ot ox

hagnemplutidina, ar
enbraces neur (@
by C. botulingm
closely rel at ¢d
baratii and C.
abbrevi ati ons
speci fi cati on.

(ﬁM“ﬁlﬁWﬁ‘ﬁTﬁUd ostr

E L aguced b
\}%?f H%I'P;? Ser ot ypep

BoNT- | i ke neuro
butyricum The a
are used throughop
For exanple, the

2!693|12%81ﬂa@24m n
Vvﬁgak% ?ﬁf'\g&A%%d
t?)@(34ﬁ'é9i1@roduced by C.

b
?Mf%te pr es
Blbrﬂ@ﬁﬁﬂz@ﬂare BoNT/ A

, Biochemistry

IIC oy

3 s B B R S S TS P
fusagenicypetein BoNTs are the nost ppt&l) 863i8A2 known,

with nedi an |4

thal dose (LD50)

val ues for mce ranging

fromO0.5 to 5|ng/ kg dependi ng oh the serotype. BoNTs
V@@Iaﬁ@&h@lﬂ% I[r1Bhi@ggast r ol nt esf vaglet &X,2003, \Arslogyad 10€Z),
enterin gceneral circul atiop blndtothe
virgs SRR, Ei'rt mgnbr ane of chol i ner% Yer ve

SER virus F protein

Translocation domain

Seth et al., 2003, J Virol 77(11)
6520-6527

Foamy virus
envelope

glycoprotein

Translocation domain

Picard-Maureau et al., 2003, J
Virol. 77(8), 4722-4730
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termnals and prevent the rel ease of their

neurotransmtter acetyl choline. BoNT/B, BoNT/D, BoNT/F
w@ea9BsNT) G cl eave synapt obrevi n/ vesi cl eassoci BEEGB2009/050666

menbrane protein (VAWP); BoNT/C, BoNT/A and BoNT/E

| t h nal - t ed t
Thas B paRtGe JBhoRE corereat b vediorby My muRbef orimbrise 2

trmloﬁtﬂéémfdﬁn@ d&ﬂtarmg Sbroca@m%urpfé&matre% dénveryléﬂthe non-
kDa, consisting of heavy chain (H chain) of k Da

cyé@t@al%mqtgeqe:mi@dhaycﬁomlr@‘l Bediasgetppell @nboare @I@seﬂbed for

olsrk, TN QEIOURY 54 WY deioegth” A4 RY ufiehdatdrein

inCdipoyated byaafdreace ttwretdie hi gh-affinity neuronal
bi ndi ng, whereas the N-term nal domain (HN) is

proposed to be involved in menbrane translocation. The

e I
By W0 artpl, "R EBR BehSlocaBof ORiERE R 88maing jpgude an
emxe@dpmdwvurtméuuagenlcthﬂelpadca dcrragmrermbr srampley sotapien éugogenic

of. the L-chain urotoxin, which.fragme
PSRl oTine. MW NGUrAaALs’ Aeodrnis, BIe domaB! deo.

m@uerPZaOIAeQirMé If&é&#@hl& g%ﬁ%é‘gdcﬁnéﬁﬁsbpbg %W&?cﬂ%?%@hawrus

nbrane associ a oteln 1 nvolved in cel

fuea@e;ryc esipside Boargin eg oSedeklt Iachﬂeet pirgs émeoroep@wt@hac@c)mam
Oﬁgguences |nc ude:. ot.ul oxi n

FPEG: a5e8)(Vesiady P turadai epos FtFer g rves cular

stefiafifs agiud ftﬁégéﬁi%spépﬂdedfﬁg}nefﬁﬁ’tdﬂ 2 NWminbPECifs), respirovirus
neurotoxin - am no acid residues ( 1-441 ) Botulinum

fusggenio neptidetdnmain- (egniSepdat vifus élS$Qﬂ@é1$C peptideygpmain of 25

arthy 5 B ISP r e HIsBeRhlelpsp i RO teb Sefledlstemper

vitugs fubogen(c beptde dirhaini BEIM3 YpEn& @@idspt@ulawurusamwgemc
aci d residues E\ll 441 ) Tetanus neurotoxin - amn
peptidg deRiRUEs- eyuc;@gtﬁy Q'@@S}?r‘ﬁﬂ@a‘cﬁl@o@e@mﬂﬁﬁ’t'%l@ma'n of 25

RS )s Perus JuPe dentoel g (657 Pengyg irus

fubggere€ gremtide dbrmaat of ZBherrm’man\eeeﬂdsjemetémemeﬁlalserﬁmgemc
sequence shoul d be consjdered a.guide as sli

PRRe DAY fRY dean Helsetm LS dupodene ige dgmain of

2 iAb £4EEPbE et i (508isB§ 86”% E&tﬁf@ﬂgkﬂ%ﬁr@@%ﬁ%@%umlan
y re erence t heret o) C|tes slightly different

foamysitirisduadgersqpentids doswting arrftagnogmnie o vaganisttbriaof-

am no acid residues (ML -K448) Botulinumtype B
neurotoxin - amno acid residues (ML -K441 ) Botul i num

By Wa§ & fORNEOERPle; aafaritfocitioft fhefitating ddrdin-rKéw 8dmprise a
Bot ul i num type D neurotoxin - ami no acid residues (

Cloglrigig| tggindilemdameiper & fisgmentsxivarianhiieaieofadn aore detail, a
Clogmo‘fléde[gx&'\fﬂlc,q Béagl)ocatlon facilitating domain may have a length of at

least 200 amino acids, at least 225 amino acids, at least 250 amino acids, at
least 275 amino acids. In this regard, a Clostridial toxin Hcn translocation
facilitating domain preferably has a length of at most 200 amino acids, at most
225 amino acids, at most 250 amino acids, or at most 275 amino acids.
Specific (reference) examples include:

Botulinum type A neurotoxin - amino acid residues (872-1110)
Botulinum type B neurotoxin - amino acid residues (859-1097)
Botulinum type C neurotoxin - amino acid residues (867-1111)
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Botul i numtype F neurotoxin - am no acid residues (M
-K439) Botulinumtype G neurotoxin - amno acid

WO e®pdsEzo (ML - K446) Tet anus neurot oxi n - am NPCEGB009/050666
residues (ML -A457) A variety of clostridial toxin

f { ising the light chai b |
s pocBnGEyTEPn L OGO ont i oAMIA ROGRES HES 11 PSB)
t hesebivBRtmaype E AEGBEBM S Canasnrehdit Fasitivied P4t 085)
heseBbillAtMCtBL E héib ¢asig i

the core conponents of the neurotransmtter rel ease
appar BouEnamdype isngptaxi pat e amingxeeidresigues é865-1105)

over ' wher a 1 di j

or ot oyl B ENRROEA, oet g aGhas s RedT 10

of cl Petahudindurétoxinns ar e appr oxiimd ati régldué6Q8sniingz)

acids in length and conprise an enzymati c donmai n.

Research has shown that the entire length of a

L Qi [ i gt In, 1S Qt \ )

T 35k Retlieh O bt MV By niflg aBRRRRG el Bkl Sus
typen-dndmifaintmg examples dfheuitablst (refeybhca)mCiostaidiatistoxfn Hen

the BoNI/ A |ight chain are not required for enzymatic
dOfRRINGiIRYUIs anot her non-limiting exanple, the first

ei ght i i iJeNT i IrBai .

r equi ?gfyllﬁgpqggg)?\ngﬁ@@%@-l Vi ty#&mokg%éég?@? %(@74 1110)

car boRglulinemnype 3 n¢urokexin i ght - amiicacid residues sa097)

f fyity., As 2.t l.e, the |
et nooael ity o8 KEnBIRIOHT | ot BRI Ao resiie Bop- 111
17- A48htuAh6m9be TRABUMORSKiA OF  eNZMIY A6id 26$itMeS Y86523098)

another non-limting exanple, the last 3 1 am no acids
of t hBotidnamM| tygaE BelotoXin esi duainpmacid 5ggidees (§53-1085)

embod REHb St RPE R c! i ey o RERRERS (S 109

conpr Bstuliguantype 1y nelitotoxlamai n- dairogeia résidgéed (866-1105)
exanple, at |east 350 am no acids, at |east 375 am ng
aci dsTe@nus &gsotanid anmi no aci dsamiRo peisldesigpss 4884d 127)
acids and at |east 450 am no acids. O her aspects of
this enbodi nent can include clostridial toxin Iight
Amhaf the slbova-dsseripeanfaeitiiatimgtdamaiosanay bewiongbiaed iyt dny of
of , for ex | e, at st 350gm no acids, at .nost 3
iRy One g erb e aIGeRt AomaDh @eptes at arzpsiable for
usAITif1Gh@ChrdB eA thvintiBRS tTHRD 8¢ idampl@€a non-clostridial

non- cyt ot oxi ¢ prot ease conpornent “of the present
faciitagingi domainehay diel gorobinpdi it nanBiostvigial Bangiveation domain

BoNT/ D t L-chai f t [ .
pefiRPear) R ERSIsd o densbEaeh ; Haain, Hent e, vliematively. a
CIRSRRIAIabkY HACtrBRSIbEaEEh fRITRATIRNHoMART ARy, béTB¥mBfhed with a

PEGyl ated - this may help to increase stability, for

naskelegirisiad dransiapation damaisnpeptideAAliproatieals, 8drioskishal, toxin

HEEIREURS Jelpf e 4 ol Bt “BEsl i 8 S658or
dgmeihereptide, exarnpsoftWtdcaibliudean of PEG to the

N-term nus of the protease conponent. By way of
exarrpB‘é’EU“ﬂH’é‘ NP & REWRLOD a p‘r@rtf‘%@c'%?s'gée%f(‘lde%&éﬂjo)

Soh . . id (o b .
w/hi ChBBn%I}HGm“E%S BB 4 (&: Gmirf/ 5L rB&UuEETA4B19697)

Botulinum type C neurotoxin - amino acid residues (450-1111)
Botulinum type D neurotoxin - amino acid residues (446-1098)
Botulinum type E neurotoxin - amino acid residues (423-1085)
Botulinum type F neurotoxin - amino acid residues (440-1105)
Botulinum type G neurotoxin - amino acid residues (447-1105)

57



10

15

20

25

30

be the sane or different. One or nore of said am no
acid residues may have its own PEG nol ecul e attached
w@ enogi1s@oval ently attached) thereto. An exanpl BCDGBRIWSS0666
technol ogy is described in W2007/1 04567, which is

TP BBk T LY, Y AR Eab R 8o o

transl ocation of a protease into a target cell such
that a functional expression of protease activity
Seuancs elogyt he cytosol of the target cell. Wether

ARty ot @ilenfe iR ThaPERS il pPORRI R elehfine

pero&enidentityTaycl DEing O Mfitholre driatieny glibeal Metaodwnrbeal Afethods
conventional assays. For exanple, Shone

argbByhhich sethads, FUEnt 3% %gsas}egmﬁmt@ﬂ%eqh m%fgﬁ% Prafacels to
dérléﬁnﬁ%a{;éf%%ﬂ?ﬁ’d th) et @hn%r‘é&&é&esp\ﬁ/ﬁﬁuﬁr‘ﬁ% géoéé‘%f one
requi si translocation tunction Is confirmed by
sMIEd_obmsmefammthlml Innetbedsrm@gnfselqueaoeﬂ from tree e giechingAfd the
q\_g]{m‘c E@ mé|eg:g}g2§$ {(;Ilg err’q@e,%r% ggst EB By Egiﬂr% ﬁgé)cores of
|n8f\’/fotdé‘13"re§d@é"?a?rs'%&Bn%%ﬂsgngﬁa?omlﬁéé‘ Nfon- (l%;d methods

whi ch describes a sinple 1 n Vi assay enployin
inpludaae.gohOEPBIALIVW seel eyger Julienbr ZhespstheetrabiilAHSBAL W:

hal | . el _
InRiine T o T SE0p ALY Br. Piioct i | M| ShBuenge afignment
Th@ggﬁ%UéhC@OWWtﬁé@%@@ﬁﬂd?ﬁSS%lﬁc @ﬂ)%ﬁgﬁl_ebm Weight

Bl aust ei né 1987 Letts; vol. 226,
Matr- Ghoigg., 2(&&0 ugless Aﬁ@ﬁ%ﬁﬂ&ﬁ@y%&é@ﬁ@l(é9aé)s@@§lmﬁ@tlve

refhe MBS st DAl SdiPl oDt EBRER: in Ascurgoy of
MumpwPr@teurar%cmm\éed@s@@md\@tmo dsratine EE@NM@@V@/@JSS@SS@@

220 and 221 Menbr ane Fusi on_ Techni que
DA AdER TS SrRaA GosrrRES 2. MGe B oR2ar & [fboe)
I
LIPS AbATegl S BRI IE RSy gRfe Pf@eRRd RBtS
sharam shocdt o0hadtpv syguByrawayel-eReap resthady andlane, .0,

may have at | east .70% prefe to| t800/
VBRDGPAbIGF. of O chut SHUBI A oSt TBrbF BYABRYS ol ahEes: A
IR Dl 625! ABBHIATI 00 61 3 300RRE NONBHORY M Sherol

areferencetran | ocati on donmain. The ternm fragnent,
Pivbein Sespeneas r ¥SatAdi o587 +hoh §1 et Gd:rbsdmpimq reans.g.,
a.--peptide havi,n t Jleast, 20, efer atle t 40
CoiPERM e Gy Bifbru il RUehe siyhet Bl er Bt spiing
strgsl AO0ANN0Ia6HAAE %zqgw @%dﬁé’ﬁ:@@@&?@@%%a} Align-M,
transl ocation dofmain. In the case of a clostridi

Saes g §hobEt Ve Hémia it aihe%@@@ﬁenﬁ pras e%i@Brivmhaf@r dviultiple
A BB BN AR5 R R a8 B ALl

{Zz0681.dues of the reference translocation domain (eg. HN
domain). As with the TM' fragrrent' conmponent
(di scussed above), transl ocatlon "fragnents' of the
S
Trﬁl{sgnpz%‘cgg{‘:é%ﬁbggé‘n% Ielﬁgﬁ se d @Fﬁ:ﬁe?d ¥y ¥8hiéRonal methods.
See, for example, Altschul et al., Bull. Math. Bio. 48: 603-16, 1986 and

Henikoff and Henikoff, Proc. Natl. Acad. Sci. USA 89:10915-19, 1992. Briefly,

two amino acid sequences are aligned to optimize the alignment scores using

a gap opening penalty of 10, a gap extension penalty of 1, and the "blosum
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ref erence sequences. The Transl ocation Domain is
preferably capable of formation of ion-perneabl e pores

WO eoobi1pi4do menbr anes under conditions of | ow pHCT/GB2009/050666
Preferably it has been found to use only those

ortions of .th rafein cyl pabl e of .
oot carinatieh & HemkSt TR KD lksRt, FBRON3S shlownrhglow (amino
acld8fd PefiatedbPar@kanaad Bﬁe%ﬁe&ic%@l@s&f om a microbi al

protein source, in particular froma bacterial or

viral protein source. Hence, in one enbodi nent, the

I [ I 0 .S n ' domai n of an
AL R0t BRI 1P R T By & Dr ot 1
is well docunented that certain domai ns of bacteri al
toxin nol ecul es are capable of form ng such pores, |t
is al so knofinRt RaD &er(Sah:—nGt Hahdt dedMiforP ddrmhi Ws YotV
virally expfessed menbrane fusion proteins are capable
of form ng such pores. Such domains may be enpl oyed in
the preseRt1imventi on. The Transl ocati on Domai n may be
of a clostrjdj origin, such as the HN donmain (or a
functi onal 'éo‘h‘%nent thereof). HN neans a portion or
fragment gfothe; g chain of a clostridial neurotoxin
approxi mately equivalent to the am no-term nal half of
the H cha®nd -3r3 théd domai n correspondi ng to that
fragnent in tﬂe [ %ﬁ H chain. The H chain | acks the
natural BRAdi gof T on of the Hc conponent of the
H chain. goqtdige xragargd, the Hc function may be
renoved % del etion of the Hc am no acid sequence

(either 0he ONA-Iyhthésis | evel, or at the
post - synthesi eve Bugl ease or protease

treat rrent'%f. §Af?ﬁt{e‘r%ng‘]li io\?g ?/ 8t he Hc function may be

i nacti vatled -By3cBem-gad -pr3 bj ol ogi cal treatnent. Thus,

the Hchain is incapable of binding to the Binding
Site on d thrdet-4d 12 Bo4wdi éntnative clostridial

neurot oxiyp {1 _al qt gxbn) ki . Exanpl es of
sui tabl e P?r{efzeﬁber?ce qT?a%s? oga?;j%n Domai ns i ncl ude:
Bot ul i nunvit-ypé -2-8elir@t2x3 £ -1 @d1n6 aci d resi dues

Fesi dues 2415 b2 B luf DyBe0 neur ot oxin -
am no acipl_{esiglupss (#42-2866)3 Bayubi_gum type D

neurotoxin - amno acid residues (446-862) Botulinum
type E nevrbtbxi ® ~1 8nDn0 -he? e riesti duds 4(423- 845)

Bot ul i num-typ neur,ot,0xi § J N cj d, resi dues
(440- 864;Ir é%fﬁld:'ﬁ]u' 't1y' eéGEﬁél] 0 6£i’ﬁ'1— LM no aci d
resi dues \(\4423863) -Fepapgus -petptPx{ N =4 Zunp aci d
resi dues \g458- 879) The above-identified reference
sequence $hdwd £ be-Z2dnsd dered -4 -guil dd -3s2 s2 i Yt
variatio r r i ng.t ub- s, By
way of egnég}?%:é)%%ﬁz'(ﬁ%%f Ggséig(ﬁéfé%? i(btn%:ég'rqur at ed
by reference thereto) cites slightly

The percent identity is then calculated as:

Total number of identical matches
x 100

[length of the longer sequence plus the
number of gaps introduced into the longer

sequence in order to align the two sequences]
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different clostridial sequences:Botulinumtype A
neurotoxin - amno acid residues (A449-K871 )
w@etoal1fam t ype B neurotoxin - am no acid resiBLEEB2009/050666

(A442-S858) Botulinumtype C neurotoxin - amno acid
resi dues (T450-N866) Botulinumtype D neurotoxin -
am no acid residues (D446-N862) Botulinumtype E
swaﬁﬂmpyl RomoRifolie P&l eptifdsdHrRs chirkeler@dbls B@Mﬂ B or
type F neurotoxin - amno acid residues (A440-K86
meea @minaradiq sebgititionst dklietions ofi adslitenisd rldsiseuelanges are

o R4 S A DRSS RS S B BYR oo

belew) eind oethelsedttiiutions thaxdo rdY ﬁl?llﬁl@ﬁﬁﬂ)ﬁ@ﬁ’em fentpléing or
transl ocati on domain can be useful in aspects of the

agiiviy ohthe pobrertde sall F‘ﬁ@t'ﬁf‘éviy@&aﬂhéﬁ Otnﬁetﬁ)ea%{tl?’@eam'no
cid.
a&é?%@'%?ﬁg)ﬂ(%}n n;%otdé &ﬁ‘f@gl I?@rnrnﬁ!af@ﬁ{é glnal sych as. a amino
tefmioval |me1rrmmda udeandu\eesa snedl linker peptidy tafplastor abotth@0-25
target cell and thus participate in executing the
reé\ﬂré’%él Pr @A i@Gechani sm whereby a clostridial toxin
proteol ytically cleaves a substrate. The HN regi ons
fromthe heavy chains of Costridial toxins are
Capnsenyativetaminolagiol sidos titwitiomsaci ds in | ength and
conprise a translocation donain. Research has shown
that the entire length of a HN region froma
B&diest ri diggidifi n heavy chain is not necessary for the
transl ocating activity of the transl ocati on domain.
Thus, asdﬁ%lﬂg of this enbodi ment can include
cl OStrIdlrﬁ %In HN regi ons conprising a
transl ocatTon donain having a length of, for exanple,
Aditlict east g’iﬁ&namal@m acids, at |least 375 ami no acids, at
| east 400 anino acids and at |east 425 ami no acids.
O her asp%?ﬁaé'“%ﬁc'fjhl s enbodi nent can i ncl ude
stridi n HN regi ons conprising transl ocation
@%ﬁal n hgptﬁgﬂgél ength of, for exanple, at npst 350
am no aciasparagineost 375 amino acids, at nost 400
am no acids and at nost 425 ami no acids. For further
H%PQBPQ'CdﬁU?'H@ genetic basis of toxin production in
d ostridijggneheigl i numand C. tetani, we refer to
Henderson et al ( 1997) in The d ostridia: Mlecul ar
Bi ol ogy avadinPat hogenesis, Academic press. The term HN
Aenbrtaces at uh\ilal.ﬁ- occurring neurotoxin HN portions,
RN Yo di 7 Ptions havi ng am no aci d sequences
that do ngptesieai i n natureand/ or synthetic am no
acid residues, so long as the nodified HN portions
still derﬁMfQﬁﬂﬁ%te t he above-nenti oned transl ocation
ction. rnatively, the Transl ocation Domai n nay
Srtkr)]épof a r@hgost hdi al origin. Exanples of
non- cl ostdladingl (reference) Transl ocati on Donai n
origins include, but not be restricted to, the
transl ocai8'®¥ dommi n of diphtheria toxin [ O=Keefe et
al., Prog é&‘%e Acad Sci. USA ( 1992) 89, 6202-6206;
Si | ver man et
methlonlne

In addition to the 20 standard amino acids, non-standard amino acids (such
as 4-hydroxyproline, 6-N-methyl lysine, 2-aminoisobutyric acid, isovaline and
a -methyl serine) may be substituted for amino acid residues of the
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Biol. Chem ( 1993) 269, 22524-22532; and London, E. (
1992) Bi ochem Biophys. Acta., 1112, pp. 25-51], the
wo ea@ndbmaeat i on domai n of Pseudonbnas exot oxi n PEPEB2009/050666

[Prior et al. Biochemstry ( 1992) 3 1, 3555-3559],

the transl.ocati on donmai ns of ,anthrax taxin JBl anke et ..
pdlySersidBn oNE| preRe oM Veiord L AN Ma8 S s ory b e Tsyative
arfiné2btigkY aflind UsES that Bfe MvdTepiRBaBH %J;P@rﬁ’éi tiefcode, and

transl ocating function [Plank et al. J. Biol. Chem

unnedea apane dgida ngayl beosubstiuiedvimgreiestetiahipolypepyide amino

. . .8 7934- 79. , L phi i [ .
aqqrsires, e ROk o 3RE RGP Iy shliR B, 885 somprise
nohaatliraisdcuating anilesracia resyuesr ror the Transl ocation

Dormai n present in a naturally-occurring protein, or

may i nclude am no acid variations so long as the

ri.atdlmns L he sl ii+N il t
NGRDRIrafioctrifa S Boids Pnbiges R BndRlioh: Hrdls-o-
methgfprokme e)2,4nethlanoqirolate, Démimnnwdscp»typabilr&e, }‘ trangskhydroxy-

t he present _inyention inc|lude certain translocatin
e naNErepYRaNE o it BebtbRr dheryTeRR R0t ofHdroxy-

I satbh B9 2) Al ata ;
Ly SERER FrqroRpRvIm AL ystches MirBRutiALS Rimdlutdmine,
pipecbliceAaid)l deitdaycihgncndrgaling, 2-azaphenytandioeog@aizephenyl-
and anphi phili eptides,derived frgmthe Nt ermn,nal
aBRRe o ardthery Galbie, st AeliiarEBnehifianite. et Methods
arél kbW iRx e afte fbrNMRidBFFtatind! SIMnRULAIE BEcFiRgNafmo acid

have the desired translocating activity are a

residygs| itkaprelgingondion exfanzpleugdgénvidopsyateecat tBepMuteyed

) r i ) .
wie? hodiere, malatons Sk BRI SEF God Bhaftl agingacyiated
sUppresdoPCRINIAZY Methids fof syritResizingsarfinpradigs an@@aehifoacylating
transl ocati ng domai n of _Foamy. virus envel ope ,
tR@‘Wc@r@r deMm i e I%ft-eﬂ_é@'&ﬁ,fd'pﬁ@ﬁi ﬁédpﬁr@ﬂé{éﬁgn h&{ eplasmids
ficu | i Jq N ..
oSl RictiseP B hEBIEAR i Pl GRS belPfreb st B8R IRrsing
arG pr aoéi 830f ektnactGapdocemmerciali$Valdsiabdé émmymes and other

reference) .Transl ocat.i on Domains |listed in Tabl e
rebBEN G LIRS 2uSeN BP0 Sh FaHedoea B SREr dBF SRmPle,
RYBeHH %!Tﬁb/ § OB ICHen?'So® 1 1‘53.2?22@,0’(‘95991“@%%?3959,‘ Fcthods

aci d substituttons andlr or nuclei ¢ acid del etions ofr

Enzyseolt 208301wi10R11 Bbupg @fiado Sdieticet 260:866i%1993; and Chung

oPQS SRR ALEIES L8 A 63154 25 | ) UNIGL] Qcodl method,
tradpstidnt 8 canfed@BUl iPrXeHEpI8 86¢\es Byehii@dmj&dtion of mutated
insertions, so long as the vari‘ant possessés the

mROiasi0; ehemipsdy crainoagylatask suppresrer JaNAsepiureaty e al., J.

the S Ny Nhi Y A (e ' a :
BpLSCRER 2 19UGTh, RB9BEY MBS HFRRERAF, cor colls are
cUitaeed it diceabdehce ef v waturdleampiacatiottndi & for bé eaplacedt(e.g.,

the cytosol of the target cell and are described, for
Phepyiaiarine) RNAOND 19 FBBEHCEN 8T e 0§98 08N-nakiyRllyfoccurring

el O A GURT P (B c2BREP Sk = P Ear ey 4-
azhpmenglalanioé,ude 4dfluorophenylalanine).  The non-naturally occurring
amino acid is incorporated into the polypeptide in place of its natural
counterpart. See, Koide et al., Biochem. 33:7470-6, 1994. Naturally
occurring amino acid residues can be converted to non-naturally occurring

species by in vitro chemical modification. Chemical modification can be

61



10

15

20

25

30

envel oped virus fusogenic peptide domain, for exanple,
sui tabl e fusogeni c peptide domai ns incl ude

wo edobasmazavi rus fusogeni c peptide domain (eg. PCF/GB2IV2AS0666
A virus fusogenic peptide domain of 23 am no acids),

| ph f. i ti de domai . Semnd j ki
ofaRaey Witf st aREeR: FXeddents dBntire; e e, range of
sm%'tlfiﬁbns\(ﬂﬁjnﬁtﬁrﬂi/mdh%rcﬁéﬁm@% SCP%SDSMOQO’(@%J. (eg.
vesi cul ar stomatitis V|ra§_TU§6§én|c peptide domain of

2 1 amno acids), respirovirus fusogenic peptide

ASBTE nller SECRsohsei Bl B8RPl dans b AP RRuRaC bre not
erftogetnbyethe Ganetie chds, enpenatliraliy ddcsageNi @mipepttide, and
domai n of 25 am no aci ds avul avi rus fusogenic

“rﬁ@é‘ﬂrabea'@m?al&P'QseqnaNeWéa§W%'t@‘ie§e£%re apipgs acids ggaidues of
p@ﬁ?éodt%%s(&@ﬁép % 2 BaRige. aci ds), heni pavirus
sogeni c pept | ﬁ

domai n (eg. Hendra virus fusogenic
pepti de domain of 25 am no acids), netapneunovirus

fusogeni ¢ pepti de domai ., Hu net a unovi.r
EAS DAL ATEN D ARSI ORIy RAPTssSon TS BESSRSY Tgfention:can be
id?lﬁ’MlE%}V acESrdint 39 §itbEe Rt KisnonRl tﬂeséiﬁh sfiéh Séé“sﬁ@ directed

oany virus fusodgenic peptide domaln; or fragnents or
mutagearsis theaknine- ayawmlyg ofmutagertesss e(ﬁampir@,ham and Wells,

SGEREE 26021 Ok BN aSHER nS o P oy P et i1 o e

dét@ﬁﬁlﬁ@ﬁ N piERadedrmiVsis aof] Stfidtim abst axtetmi®dd by such
translocation'facilitating domain may have a | ength of

tegnipeggst aso0uMeao HaDastic aresarnce226rystallograpivds elegtron

dltf%%%negapﬁﬂogﬁa?tgslg ?Iel il fnf g‘?ﬁJHag@l@W@ﬁ oclgcfr} 8Irf1rbUtat'V€

co‘na@cttl difeddinn® doiosi rSew, e‘beea@ﬂnpl&&:e Yok &g h Selerfle mtsoes-
am no acids, at nost 225 am no acids, at _nost_

124952 SEnteet o b MolnBiol o358 e 4ad B8 Wepdaser et ol » FEBS
Létf e§0‘7§ 5@%@ 19$3MPIRS il ﬁﬂlt%@e f @Q%Hél?g |E§8§c§) lrjtpialso be

- am no aC| Tos) dues num
qunmi &cnneauaartnazlgaxu;n01E romologiesi dithe seldtess o@&ﬁ;ﬁa_r@nw?()a.g. the

ot ul i num t ype, C neur ot oxi si dye
QRGO 95 BOIGPER SHTORORSTShel BEoRPNPEP iR & dap cpresent
ini&sighies (863-1 098) Botulinumtype E neurotoxin -

am no acid residues (846-1 085) Botulinumtype F

neurotoxin - am no acid residues (865-1 105) Botul i num

type G neurot.gxin m no aC| resi dues (
M, At F 8o appetiBRAY, 630, Pe ' FeidkLane [l 1l known
mEfP@d@bﬂ\h%tégéﬁéﬁ§%n§%%kéérﬂ , TR athivsa disdidde’ by Reidhaar-
according to serotype/ sub ég and further exa es
Olspnsana geuer (seiepee 24dyoFy od 8bo&Bomuamdkﬁmu%roGEQﬁs_Natl
I |
ARSI SRARL! £ 11488, BEH SE B ATLRBIGAE flethods for
sialtanedus! g raredbrdlz&@ Wb or mdr@%snBﬁfswhl apolyipgptdé; selecting
neurotoxin - anmno acid residues (869-1 111)
for functional polypeptide, and then sequencing the mutagenized polypeptides
to determine the spectrum of allowable substitutions at each position. Other
methods that can be used include phage display (e.g., Lowman et al,,
Biochem. 30:10832-7, 1991; Ladner et al., U.S. Patent No. 5,223,409; Huse,
WIPO Publication WO 92/06204) and region-directed mutagenesis

(Derbyshire et al., Gene 46:145, 1986; Ner et al., DNA 7:127, 1988).
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Botul i num type D neurotoxin - am no acid residues

(865-1 098) Botulinumtype E neurotoxin - amno acid
WO e®pdsEzo (848-1 085) Botulinumtype F neur ot ORECTIGB2009/050666

am no acid residues (867-1 105) Botul i numtype G

BRI 2olneiediichs EehdhEsrbERsatot Riediiy nour
mbm@d@bﬂmt@?éﬁémb%ﬂdfs@%én.h@tsm SPMRIsBYi$BYsdREby Reidhaar-
nmbi ned any of greV|ousI descri bed

Olsparanc SatrohSdanae 24dpt-v dé888hat Bamie endt Saver (Ripc. Natl.

ALEE S VSR BRPTS P, VFT -y Ik aTthol S HisBlostfiRigts for

sithiuttBneousl¢ r@sdarniirdy two amsrho?@adosrtror@oma po@@@btud@ $dlecting
with clostridial trans|ocation domain peptid

fopf Ltr@lt'ﬁa@h RAYReptiglecppd then sapuersing thm%amz% apl,ygﬁptldes
f t t

ol b BBLHBS R oTBla e RAIRAGHS L i posiion. Oter

métHoeisnétatvedry , bea Udeds tindludeal pHagei mugmy f(eq.) iLoatmay et al.,

eiogasin abEiesh- ol Tuer bl o PR 270.409; Huse,

V\/'Ilﬁ‘@I UBBHIiBRIW 1 PE tg@/@6€?ﬁ‘ﬁu%ﬁﬁoxr‘ on-8Fe&RdaChflitagenesis

resi dues (449-1 110) Botulinumt neur ot oxi n -
(Debyshirgcgtdhl 1, 3846 1654129&6 Owt’)etEa’d)t UNAUMZ7A 18886).

neurotoxin - am no acid residues (450-1 111) Botulinum

type D neurotoxin - amno acid residues (446-1 098)
Tf?érb%dv@l#&ldv%pﬁ BrigT&l&setippidm of tieTFuras] Whicesilldétfte aspects

(423-1 085) Botulinumtype F neurotoxin - amno acid
and o @oeqIne0ts|ofog Presgnilinvanionype G neurotoxin -

am no acid residues (447-1 105) Tet anus neurotoxin -

am no acid residues (458-1 127) Sequence honol ogy: Any
Figure 1\aPueific ationsefon Mg C 2bt GHRP fusiohhmdteipan be used

to determ ne percent identity, includin Wi t hout

Usingithamefhodgiogl utinacthidzxampleas. abthdesGEIRP fiygien @rotein
w%@t u‘?ﬁ'.ép ﬁgﬁlhga SeolfBE21 géusappé tﬁst&‘}m@e groducts
r S e I N

toco termne percen dentity’are rou
oljjaineddinilowing tclellndlsmptlsnowere)fap@hed stoi & midkelrchangearaffinity

CARGARIEN. R PERGIS UeiE QBtesl W @UDr BN alazdle, freated
with IFSRIB Xa BY 2B BInERUSIBR SSteM ahBdh¥h Q‘Haéppﬂ |8§ t§UPsecond

pai rs and by inposing gap penalties. Non-limting
nigkgltoha@sgechcaffididy eapfure GtalgmaL WSasegles efrgm  thel iperification

orfPeBTRe pitessriny A At B MO By eers
(kBagueee 2TIghtiéd Qarud?@&iélll gléatesplgﬁéé | - 5GHrsPatiendl | @felating

and Wei ght Matrix Choice, 22 Nucl ei c_Aci ds
Se@was% hcalgma sggant( 1(@9'4\)9/ﬁdhd /a'TG@r &-By eFirsdf nickeknghelating

chPg%%dlLfrﬁ/ugp &)&89 gﬁ !}I fl e%u@en%%@ | i ggarr& proteln

uridesr @én-vedusirig IaeﬁéiﬂlbneSIa%ﬁeesé’dlrlhgd Ftel-ﬂﬁceﬂmeRPounder non-

Structural Alignnents, 284(4? MoL_BbL 823-838 (
reglggigy. conditions, /ane 11. Purified  LH\/C-rGHRP ~ under " reduced

(')

conditions.

Figure 2 — Purification of LHy/C-Rat LEP116-122 fusion protein
Using the methodology outlined in Example 3, a LHn/C-Rat LEP116-122
fusion protein was purified from E. coli BL21 (DE3) cells. Briefly, the soluble

products obtained following cell disruption were applied to a nickel-charged
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Local nethods align sequences by identifying one or
nmore conserved notifs shared by all of the input
waemuasaes. Non-hmiting nmethods include, e.g.,PCT/GB2009/050666

Nhtch box, see, e.g., Eric Depi ereux and Ernest

affifly Sniare SRLGNS g AR T wass eldied Rt oBf i MicdEole,
tre'%ﬂéé!@/ﬂﬁﬂ;act%(" Ra @Bbt%téq‘ﬂe ‘f@Q@n (pré@ﬂ?)and%@nbsre -applied to a

mpli ng, see, aw ence et a Det ecti ng

sezapdl ruclsbém@m@ S&@ﬁw@pmecgowgnsﬁﬁmplﬁg feirn dbe gyrifieation

o i AIERL PSS EhIESCISEE 205 W shafing

Sepf#érb@évoélltﬂﬁh i gl bt Qmnblbt FiﬁétenlékelgmaﬁnQDdethdsﬁe column
Di ver gent Sequences 20(9) Bsoinformalics:;1 428-1 435

ely@rdottseateﬂhwgh FReteEe YBdeeAGB-redesing tspndiions: damendd First

h
niEYeI CERIEMAG YRGS egumic spa R rEAERE RN PR Xp, Bhaer
redudlngleadridntfdr}sl Priages Maf:| Sedarat] glcﬁeLchBAtnﬁ@ Skpbétose ¢olmn
1992. Brie two am no acid s en
el BT AT REUSSgARIIORS o0 ver thoSace i igish g ating
@pgd" b”?’b&é’ c@[un4r9elm%n9@ﬁd§%$e‘%f“u%|r@kcﬂfd'@ﬁ§’ Izmc? 10: I@!B%c&l‘é‘? mass
I scoring matrix of "Heni koff and Heni k
me'rNﬂrsi(lgDa)s shown bel ow (am no acids are indicated by

the standard one-letter codes). Alignnent scores for
determ ning sequence identity ARNDCQEGHI L K

Fityure B-SGH stlcYetion fror différentidted MITSS teated with Varfous LHn
-3-3-39Q-1100-35E-1002-4250G0-2
Uging the 3methodologyHouglingd1 in the.- gxger@'rnegtag gata spectpn:3after
difighentidfiapof the MTiS cddwign 101 gortigBsterghe; the chils frerd treated
dLihn@ 4=8h wﬁh oaebfihe folloﬁlr@ malecale' EHﬂB (21202&)3@4%(3 (100nM) or

-2 -3
LHqD ﬂ@.pr][\/l) Tfelcqﬂs we_[ed;h@w gubmg{tedzto aZSQprethn agsay qsnag Krebs
-1-1-1-2-11
MEdgt adhiginhg 4 Rorfol omyntites, £~ 1 L ) 7 1t g
11

Figure 4 — Purification of LHy/A-GHRH fusion protein

Using the methodology outlined in Example 3, a LHN/A-GHRH fusion protein
was purified from E. coli BL21 (DE3) cells. Briefly, the soluble products
obtained following cell disruption were applied to a nickel-charged affinity
capture column. Bound proteins were eluted with 200 mM imidazole, treated
with Factor Xa to activate the fusion protein and then re-applied to a second
nickel-charged affinity capture column. Samples from the purification
procedure were assessed by SDS-PAGE. Lane 71: Molecular mass markers
(kDa), Lane 2: Soluble fraction, Lane 3: First nickel chelating Sepharose
column eluant treated with Factor Xa under non-reducing conditions, Lane 4:
Second nickel chelating Sepharose column load under non-reducing
conditions, Lane 5: Second nickel chelating Sepharose column eluant under
non-reducing conditions, Lane 6: Final sample under non reducing conditions

Lane 7: Final sample under reducing condition.
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Y-2-2-2-3-2-1-2-32-1 -2 -2
27VvV0-3-3-3-1-2-2-3-3 -2 0
WO 3009/130440 The percent identity is then cul aP€dGB3009/050666

Total nunber of identical matches x 100 [l ength of the

lys, t troduced
Fiofe SRS HRRfien eSS Ribr g BFingn 1 e o
U§|ﬁ§ %ﬁé%éﬂw@@@@b?%dtﬁﬁéd’ iMERBMPEO8S ald YACBHRIE $usI6I® protein
characteri zed as aV|n% one orfr nore amno acid
S

wasipsirifiedt froms £. dllieBl3ihs(Lir3)aceiis: i dreflyTHBE es@ualggpeoducts

el BB el SrIPRE" vBRL Y5Biedy BTk FRy Brad ' iy

captiret ¢dlutinonBolimd prateingaver® @otdd wantdon i &ﬁk]atbl@ treated
folding or activity of the polypeptide; small
wigle Fecidbnsa tq ?St“&&?ltpeJPS'QHGPFPE?'%I@BQtthQO rgraRRbed dp s second

) b ter X iQRs,
m%@gﬁ%ﬁ# no er na%pt ﬂ%h@g%{nﬁe rélgsarﬁ%gg %@Smatﬁﬁ lpiuﬁlﬁé:%hon
prpepdirgewefe apséssediouSIEDPAGE ediaiges., Motecataraibesinarkers

(kB hee 7y SR ERG1Bnd 28E o ciroh i cheliiing Sepharose

ccﬁ‘é‘rﬂﬁ%lu&nﬁ?ﬁaé’ceﬁ’ it FaSﬂoFt)@dThﬁﬁeraﬁ@r?-"r@cﬂ]edr}% gﬁgdﬂl@ﬁ@QbL&ve 4:

-1-2-13-3
31-21-1-2
t hen cal

| euci ne isol eucine valine Aromati c
Secrcmt opbkel tohetatinge Semarosgl ycolumn alead nendesr i man-reducing

PR3, a0t LR AL S S AR e
ndh Fadlichey Boriditions, [Gre 6:EhAYSarhpR (Mder non reducing conditions

2-am noi sobutyric acid, isovaline and
Lane 7: Final sample under reducmg condition.

Figure 6 — LHy/A-GHRH and LHN/C-GHRH final product.

Using the methodology outlined in Example 3, LHNA-GHRH and LHN/C-
GHRH fusion proteins was purified from E. coli BL21 (DE3) cells. Samples
from the purification procedure were assessed by SDS-PAGE. Lane T:
Molecular mass markers (kDa), Lane 2: Final sample (LHN/A-GHRH) under
non reducing conditions, Lane 3: Final sample (LHn/A-GHRH) under reducing
condition, Lane 4: Final sample (LHN/C-GHRH) under non-reducing
conditions, Lane 5: Final sample (LHn/C-GHRH) under reducing condition.

Figure 7 - Activity of CP-GHRH-LHD on rat IGF-1 levels in vivo
Figure 7 shows the effects of iv. administration of CP-GHRH-LHD
(SXN101000) on rat IGF-1 levels 5 days after treatment compared to a vehical

only control.

Figure 8 - Activity of CP-GHRH-LHD on rat IGF-1 levels in vivo

Figure 8 shows the effects of iv. administration of CP-GHRH-LHD
(SXN101000) on rat IGF-1 levels on day 1 to 8 days after treatment compared
to a vehical only control. Due to the blocking of the cannula on days 9 and 10

have too few an n number t0 be considered.
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a -nethyl serine) may be substituted for am no acid
resi dues of thepol ypeptides of the present invention.
wedmsiedd nunmber of non-conservative am no acP@BEGB2009/050666
am no acids that are not encoded by the genetic code,
and unnatural am no acids may be substituted for
clostridial polypeptide am no acid residues. The

Figary Dephé ity of CFRGHRIIHD onMRIGHAEVEIB TG
conprise non-naturally occurring am no acid residues.

Figre ndp uskowsy bBecweffeaty ahiine agdmisisiratonde! GPtGORH-LHD

o . ; T h oli ne
(G RideR 0m. i 3 e B SRRy rement compared to a
vehicn onfl toritraXFigues DapandNOBtidbybglinfasion, (Figure 9c).

al l o-threoni ne, nethyl-threonine,

hydr oxyet hyl cyst ei ne, hydroxyet hyl honp- cyst ei ne,
Eﬁhmmﬂ-@gutanine, honogl ut am ne, pipecolic acid,

- ci ne, norvaline, 2-azaphenyl al ani ne,

Exdarapb h e ‘Btedazatior ,of & bHgithbagkbaheconstruztd

ExamplE 2 FOPnSRERED, Sl g CamAR GPRH y “occurring |
ExXafhpfe 8C1 E’xﬁr%%%?&?%nh%tﬁéﬂ?%é&i% B a LAY CHATWRNGHRP fusion

vitro system can be enp ereln nonsense
Example 4nsCanstrugtipnesfddin/DsCReg GHRH2Xfusjon protein

am noacyl at ed suppressor .. RNAS. thpds, f .
EXYRBRGS Pty esaitTh a0, pritingl Gy ot b MR- ABHEH29 dusion

known in gggeyt. Transcription and translation of

pl asm ds cont ai ni ng nonsense nutations is carried out

Example:6/ | ChemicahannigatiepaidithgAde SSTIMI  S30
f ' j d oth
EXIhBRCT VBRI g e AR CaPREnEl Y oE o aphy.

Exaapld ®r Msthaul for tRedting brsastcaater J. Am Chem Soc .
113: 2722, 1991 ; Ellnan et al., Methods Enzvnol

Exaople | Methpd f,oréFRﬁ’fb"QePr%ﬁt.at,e eHGHce 259 : 806- 9,

' gﬁ&g t : : Adr Sci. USA
E)é%ﬁéleo 4?‘-" , 1 Bﬁ)tr@%thngag@gggr%%?hod, %trr a(r:1|sl ation is
Exampleet! dilethod fertogatingocolprestabgameen oi nj ecti on of

nmut at e a cheni cal | y am noacyl at ed ressor
EXRals T2 ethad fastreating Smapi Gon lBAgcancsr - 1 6001. .
E%e&lﬂ?ie 1WMEtHbrfﬁférLtkééiidQEbMateEear%Hr' cells are

ured in the a sence of a natural am no acid that
Exampte & Methacttar t{eating smiadroglidungioascesnd i n t he

[ n fathe: desired n-naturally occurring am no
E)g%ﬁﬁﬁesff(@ewoqe?rii?ﬁmgfe séﬁ?ﬂ‘é‘?r 3-azaphenyl al ani ne,
ExXampre2Pé eMethid Bforitfeatitig dolorestapelecer al ani ne). The

non-naturally occurring amno acid is incorporated

Example he Methgstfaritrrating prostateganaes nat ur al

EXAHRI]E ke q%)‘jf‘ort#%%t Shafl cetl IBhGFHHZer 331 7470-6.

tura occurring am no acC e€sl dues can be

Exampky 1®dVitthotbforitedatirg) tolovectal camgerspeci es by in
vitro chem cal nodificatjon. Chem cal nodification can
Exampla?h Methadifaritreating Rraast caneafenesi s to furt her

ERRPR21 MoliitffordtodireqbasanGatcdiy o unber of
Exampleo22 eMetitod/ fordneatmgaprastateascanceraci ds that are not
EXARRE 23 Flﬁg{,hr@]g)?’qséa{tfngclgrge%st Wncaatural ly occurring

Example 24 Method for treating small cell lung cancer

Example 25 Method for treating colorectal cancer
Example 26 Method for treating prostate cancer
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unnatural am no acids may be substituted for am no
acid residues of polypeptides of the present

WO pwensi4on. Essential am no acids in the pol ypeQL/Gae®9/050666
of the present invention can be identified according

t h te-directed
YiBlecsf et B feathd Bihallt canfdt agenesi s - ¢
E)(&deré MhﬁgtlﬂfdjfdMl'éaimgS@hﬁ“Qfélﬂﬁﬂ ‘caHeet -5, 1989).

Sites of biological interaction can also be detern ned
Exgmple/29 Binding.| segretion andrinitive assay det er mi ned by

cérj'ﬁgl ﬁtggireghjﬁé 6 rggﬁhg nn%g?actl C;Hﬁg%ggggfoaf finity

Exahple 30 - Methed fotitreating n\ant-é‘rnmlto%“llaﬁg Qfanger at i ve
contact site am no acids. See, for exanple, de Vos et
&mples%Z eMethod for @'96“"@[2‘0"133'92" CSH'HHQ(S?@"&PV J. Mol.

4 et al., FEBS Lett.
E%ﬂbl%%§6yéq§gg&4¢ﬁéﬁﬁ bri\!g% es 01r essentl al am no
Exanplke 34nMethod ber treating sandll cell hmyg gancerof honol ogi es

wth r onents e transl ocation or
Exppie e Mathd i €5atm0 caistesta Gepbris of t he
ERIABRISE | MEtRbA 46 trbbing Préstaté Banggr 0 substitutions
can be nmade and tested Using known net hods of

Exampleedie shetivdtyiot CPeGHRI-HELUoh rasIGhrd devels o vbsed by

EXSIPE 3 AR of P GRRRLHHE R RO Hevila T s '
Eﬂ&ﬁ&]e 38rAgfivity ofFCPSGARHIRHD Bhskdt Afrowtht hefifioh&'levels in

si mul tanggygl y random zing two or nore positions in a

pol ypepti de, selecting for functional polypeptide, and

t hen sequenci ng the nutageni zed pol ypeptides to
SE@iIBrNOse t he spectrum of allowabl e substitutions at
each positiqn. Oher method that can be used .i. )

are, angtn ‘. Ne

régi o’n di tect ed’ nmut agenesi s (Derbyshire et al., Gene

5, Ner. et 7:1 27, 1988).Mltiple
Sé&'ﬂ?ﬁ amllgﬁ epﬁ?logrlTy'N be made and tested using

SEQAD2 rretmmtssezfuemé@ggpﬁqms and screening, such as
t hose di scl osed by Rei dhaar- O son and Sauer (Science

SEQ1|D353 DNAgEgedee Bh/@Qnd Sauer (Proc. Natl. Acad.

S ID USA ﬁﬁﬁh@egé ?cejo?ﬁg_gp Briefly, these authors

ose ne or “si rru aneously random zi ng two or

SIBQrIISDOSIDNArgequ@naemllg//pWetde sel ecting for
functi onal pol ypeptide, and then sequenC|ng t he

SEG:IBGeni z'%HAp?ﬂ%Wﬁ@E?loa&e t‘%méét%Hﬁlpné“ﬁﬁe spect rum of
seqlipyaP! eiEs A b tARSARPLE! BN Xt her
at ca e p

ods t e used I nc age dlsplay (e.q.
SIEQWDBn etPratein sBgoehesrof 8@ Hura88 HRPAQ $Usion Ladner et

SER 189/ oc Bl R RsanEaro Rl e 409@@%?59&@595“ eatton
SE@QDEIY)Sh' P’r%téﬂh sRhuen&EBEtHESh dftan I8 fRsn et al ., DNA
SEQ ID11’ Proteln sequence of the human NGF-D GS35 fusion
SEQID12 Protein sequence of the human LEP116-122-D fusion
SEQID13 Protein sequence of the human VIP-D fusion

SEQID14 Protein sequence of the human LEP116-122-C fusion
SEQID15 Protein sequence of the human IGF1-C fusion
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There now follows a brief description of the Figures,
which illustrate aspects and/ or enbodi nents of the

w@em@sas470 nvention. Figure 1 - Purification of PEr/GB2009/050666
LHN C-rat GHRP fusion protein Using the nethodol ogy

d Ex L N C- f LS| t ei
SRAIDIRT T RieT Ao Bnck of e gat S 146 S5 B v,
SEQADI7! ubbtdiA %ngﬁc@bf M tRimAR G 19RPID fiGSbh
di sruption were applied to a nickel- charged affinity

SEQUDIBe dololain SeBUaNGe pf BehBandSE 1dD (SN wi t h 200 MM
SERUPIS” pracld i bethe B PR B Hdn

SEQqDeb chRvogsid selhhienté wf haptwnen S8 TURND S8RP Hgsiof r om
the purification procedure were assessed by SDS- PAGE.

SEQP21: \prokein|sgAURBSS OhaddBan MG Tysier” 2:
SI%QGIPZE' edb éﬁﬂ%eg%hcé FSFfHeem rjnéﬁ‘gﬁ %n’sA fﬁéu t nickel

at’i ng ep arose co 10an | anes
SBEQAD28Bi r sProteinlselquehed &H- h@l—ﬂ?élﬁ?@hﬁ@eKd:@Nmﬂelemsion

stuBanorPiokeinsERgenem b ol Nonlel8 TR LD fusion

SEQNP@sT GbidteiA %&eﬁ% BfitHe Ilgg\ QRiedisdronsyydighe 11:
Purified LHN Cr GHRP under feduced conditions. Figure

SEBQ-IDR26r i fRroéein seqoenceny DeRgi-HERt-GHRRFsiarsi on

SEONPR 7. Prioka SEgu s f fleHima BhifR Sal-BiRFBne, >
SEQaD28. wdeuﬁls%gué%bfﬁessmmﬂfs}m the sol ubl e

roducts obtained follow ng cell disruption were

SEEJP28d tRyoteiniserEEnesh af Eﬁ‘@d@Rﬂ Rift§ioBapt ure col um.
r &th m dazol e,
S 39?‘83 %'%hé\ég\gta[drgn% Bt aCtiv thQQPﬂM :‘usi ofl protein

SEQAdDGBNen DRAgER|Ueade of tte SPCQBGHRH2Khkerhar ged
affinity capture colum. Sanples fromithe purification

S%%Péaur @N&%@%@é@%@%@s@l"ﬁ&@? Diigson: First
sEQApEl chsloilihgqFeRba6RER CPLUSARR MRt sbANS 2:

I'rst nickel chelati ng epharo um e uant treated
SkEQtID3RactPnoteda seqdenceohtheeOBeq@GREbBAdUsSIODONS, Lane 3:

SERIN3Bnc 0t SEIHENCS BhTE G GGHE LOREON anes 4 a:
sEeqpae m%?ém%leghéhe@ef%o@er@ﬁmm.oﬁl uant under

non-r educi ng condi tions, |ane . Second ni ckel
SkEQdD3avi nf@é@haeqsence)bﬁthe ePraHRirh BN 10-Eudcfuaign

SERIRRE 3 rowifBEaidhen P PRET AN AP LR Hlen
SEQABBed Widfeid &eigOBficd bnthdsC PSS Ti2s-Mefuaasio! ogy

outlined in the experinmental data section: after

SERrP4Pent FrateiBedtener ofie SPCRS T 64-W tusion 8M
SEQIDAA°P | ETopE sEifiefite bR CpRsL P hiarils i M 11

one of the ow n ecu
SEQAD4®) @ro&@h@e@&@ﬂ:&bfthﬂ‘@P@TS%Wmthen subm tted
tQ a secretion assay using ehs Medi um cont ai ni ng

SEQ MR Rreteinseqiaieqof the CP hTGF B GS10-NS fusion
SEQID44 Protein sequence of the CP-hTGF-B GS10-GS20 fusion
SEQID45 Protein sequence of LHN/A

SEQID46 Protein sequence of LHN/B

SEQ ID47 Protein sequence of LH\/C

SEQID48 Protein sequence of LHN/D

SEQID49 Protein sequence of IgA-Hytet
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Figure 4 - Purification of LHNV A-GHRH fusion protein
Usi ng the nethodol ogy outlined in Exanple 3, a

W bINOASI@EHRH f usi on protein was purified from BPCTVGBR009/050666
BL21 (DE3) cells. Briefly, the soluble products

t.al ow n |sru ion were applied to a
Sﬁ&c@é %@Eﬁs'a?‘?%?ﬁey“g%eﬁ €col um. Bound proteins
seeps! utadqtmeéube@QﬂmMa it zelpeidet reated with Factor

Xa to activate the fusion proteln and then re-applied

SEQ IR52ec opnthesired %Hg@'ﬂagﬂmswqmld@apt ure col um.

s f (o wer e assessed
S%@W@l PA%%‘E& EE%QB%&%\/B?;@'CU ssdrﬂr%?’fgers (kDa),
SEQND53. Falotdihaehuente Oﬁthel-lﬁlss B fubiohst ni ckel
chel ati ng_Sepharose colum eluant treated with Factor

SEQ IDRder HOieIN S€ALEREE BbHE E""%Pn’ﬁ UsiMe 4: Second
'm &ed und
Sﬁ?ﬁ'b?’gdﬁf:‘?ﬂﬁgé'ﬂé%%% I on Lane gjmgecondugi i[(el
SEQdD4&Ti ngDrﬁe@hweqsenc@bﬂthe EPudft Gt r1-2@+-H e dusiong
' L 6. Fi I I,
SEBIRE! ondroteiiaentenss o e aBTeS iR , Lol tisiof
SEQNP5Y! orPr%téiHrs%qéencé’Hf thfé @PIHQHGWRH HNDG- @rﬁ*rhé.aﬁlson

protein. Using the nmethodol ogy ottlined in Exanple
SEQUPROA- dHRitein ssiquanee of tienCRedS pGHRH et-4# rldhh) Busion |

SEBhs 1o Profnitaychtspt et RS SR T LaRd Riuyien .
SEQAPe?2- ¢herossiA s@bhéﬁté pf ERPCPLIES CGHRP - AIBOLUIMD Bigibgi NS

were eluted with 200 mMM i m dazole, treated with Factor

SKQ IP§3actRreigie SeAbEnes Phinepe Bt nGAIRH 1NeR2rldiR fysior d
S B3 BN RlARATEE A AL MBI P PIRYTRD fusion

I"'es fro ari were assess

SEQ 1685- P%telhm% GHReL Wias Lms Aﬁg@msmk_m fUS|on
Lane 2: Sol uble fraction, Lane 3: First nicke

SEQJPS6i ndo@é?iﬂéeg%n%%pupnﬁsel%f' Naéafesﬂm\h_ﬂ T?%%PJHSIOH
SEQ IE%‘?er BoRsih &2y gepﬁ%eﬁﬁﬂ'st s%@ePQ@q_HD fusion

nic chelati ng rose Co rm}e\ad'u
SBEQriD68dudrmogeio @feHHS_dBIdRH. a#iad J-ys3dcbysPtileR@ILHD fusion

SEQTIRD! oot seanengs i s b, Al sr0; AdarhhHusion
SEQNBH70! Oflsroltélﬁ%eAueEbé]@ﬂP ﬂ@@mHnﬂﬁa’s EA@,@WQ' m@g LHD fusion

condition. Figure 6 - AGHRH and CHN/ C H fi nal
SEQdBIdt . Rroteig seqoenes h‘cE’dHISo_@-IIBHt_ Na&a_d\anm Eﬂ(é&ﬂal.ldDa‘usmn

stehfa 0| SRS TR LRI AL Wiyl RYFLrD Fsion

SEQHDfmcatPr@tb.ﬁrs@qaéué@omHs @%RHSA%SOBG@D% PAGBI Hbafli8ion
. Mol ecul ar mass markers Lane 2: Final sanple

se@un/m qu;euomﬁsl&HRémfda&gG@oﬁaﬂ i28nsHD fupien3:
SEQNB75° 2 Biofeif SELEn G BT CP i) B WaBI D 1

SEQDi76i orBr,otéJarsquenEe oﬁth&G@FmHS GHHNH CGGISRHI)ZQJDHETfusmn
reduci ng condition Activity of CP-GHRH

S%Q P47 |(§Eroie|p§\¢gp§np¢]gf, thCP_HS GHRH “Ala15_1-27-LHD fu3|on
SEQID78 Protein sequence of the CP-HS_GHRH_Ala15-LHD fusion

SEQID79 Protein sequence CP-HS_GHRH_AIa8 Ala15 1-29-LHD fusion
SEQID80 Protein CP-HS GHRH_Ala8 9 15 22 27-LHD fusion
SEQID81 Protein sequence CP-HS_GHRH_Ala8 9 15 22-LHD fusion
SEQID82 Protein sequence CP-HS_GHRH_HVQAL_1-32-LHD fusion
SEQID83 Protein sequence CP-HS_GHRH_HVSAL 1-29-LHD fusion
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Figure 7 shows the effects of i.v. admnistration of
CP-CGHRH-LHD (SXN1 O 1000) on rat 1G-1 levels 5 days
wa@bdoenswreat nent conpared to a vehical only coPtT/GB2009/050666
Figure 8 - Activity of CP-GHRH-LHD on rat IG--1 |evels

i i i e 8 sh f i.\. ,
sEQ ibako, RR Bot bRt GRS TR T Al Jr 2% HR fusion
SEGAD35! evRloteintedainde OP-BI@HRAT LALN-L e filitn

ared to a vehi cal onl?fI| control. Due to the

SEQJDR6ng BPteinSeauAngs SR SIGHRE_BAL-EHDH9OM oo 1
SE0 IRER' g PRHERE LSRR Ba Mg b bHBL U iedle

the effects of i.v. admnistration of CP-GHRH- LHD

(SXN1L 0 1000) on rat GH levels on day 5 days after
Exaneplevd niPrepamtien of @ leHvEHhagbang gorsluebl (Fi gure

THE RGeS ré et eSS onETRURE o an dBfidaidbbackbone
foEraitideminGosishrexpréssiornf ThHI\?@mmHﬁvmg%ﬁ]Rﬂ’oﬁmeggmtiﬁn of a
Expressi on an urification of a LH - human
serPerC IAaRe ot (SEL T Thohiabr thE P EE e &R pthods are
: _ i . ireiiied
oA R08. BB Sy I 2081 20 SEEBY A praka © sEC
IDdhevboal4)cand ather ipvoteale LaINFanglocat®n damesnglah @s IgA and

TR0 ek S L4 BC B SRRl BEATH i SRS ror
syntieadid B DN fEnbIBteCRBERIINPHRMPCR didpMiddiied (BEQ ID5).

treating small cell lung cancer Exanple 11 Method for
treating colorectal cancer Exanple 12 Method for

P/iepggz%t;'d}rgofsc{mil)ibg%%ldl e)ﬁvg\‘?si@g%tgjrpanpl e 13 Method for

I'ng prostate ‘canceé € 14 Method for

pCRea{Iinvtroyenl lis aed chosery stmvzed doramgpivectth dieksBadedto the
treating breast cancer Exanple 16 Method for treating

'a%PBFQ%W(&ioncﬁﬁ%FCQWi%thqumW a@acemteﬁqqegcing primer
. r n . . r i |
S5 P8y SO RLOA, W BT RRLGTS (R o e
pEDI(blosagah) eapessiobx aetibe witicivitdsodeémrmodifed i togcontain the
breast cance appl e t for. treatin . .
mulshBs SoF R0 Slen HERM Bt sob B sHlattdingl Br sfisgot inserton,
a gl‘; Ce@ﬁteof:%%"xp@@iﬂﬂ SetorMBid YbehoFerhb @R it9%rBaRASE non-
mobilisable plasmid, a variety of different fusion tags have been inserted to

increase purification options and an existing Xbal site in the vector backbone

has been removed to simplify sub-cloning.

Preparation of LC/C

The DNA sequence is designed by back translation of the LC/C amino acid
sequence (obtained from freely available database sources such as GenBank
(accession number P18640) using one of a variety of reverse translation
software tools (for example Backtranslation tool v2.0 (Entelechon)).
BamHlI/Sall recognition sequences are incorporated at the 5 and 3’ ends
respectively of the sequence maintaining the correct reading frame. The DNA
sequence is screened (using software such as SeqBuilder, DNASTAR Inc.)
for restriction enzyme cleavage sequences incorporated during the back
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Exanpl e 24 Method for treating small cell |ung cancer
Exanpl e 25 Method for treating col orectal cancer

wax@opsa7R6 Met hod for treating prostate cancePERaGBpI0Q/050666
27 Method for treati ng breast cancer Exanple 28 Met hod
for trea

Ex | 29
tragfSiatide - Poudigge SSensas dSPAECta REYhE cBiynon to those

regﬁtr@@%k;e e é|6maglsry§téﬂﬁraré ﬁ“éHovéG'Hy ﬂh'énlga@élféﬁ@atﬁhat%| flom
d for treating non-smal’l cell |ung cancer

thgxarm@péeezcodlm@tweﬂ@e en%&mgngommorsrﬁl ¢olc epgon uyRpge is

b 53k Relant BrotY dachor oS 17 d8laits, 8" Sfware

Progrures sEK@@@@rabﬁlcal iidondU§sde Ahe@/tseﬂgse@é@t)eghalthe %GC
cancer nple 36 - Method for treating prostate

C%ﬁ@e?n%m@ﬁeuﬁg%é@ti@ iaspesFedchy GiatetenF® tenpy Q{tShﬁéli?@m

s p e SR B Reldade! Y oete bR 5 1802, This
opﬁﬂ?ﬁl&mﬂ)\/\%ﬁ&meﬁee cg]ndaaml Imghmenb@& lopeel r:eadmgvframeS(EﬂRF) is
I D NGs e an initia t amng acid_re
theg, FIEmIARNY ¥ ?%aze%o@/%n Sae: S EeeTRR, Genesd or
SlgFHd G%B%ﬁi%(ad |§? <'M the SERMWGLctepdon i s optional .
sequ nce o LHN A SEQ I D2 DNA sequence of
LHI\V B SEQ I D3 DNA sequence of LHN C SEQ | D4 DNA

uence D,.SEQ | D5 DNA sequence of | gA-H Nt et
%f 945 df5€fice of the human GHRP |inker SEQ | D7

Tf@'@ﬁ@%aﬂéﬁcé’ﬁs desigheaasy 6HECtankktibANofIhe MRS amlno acid

Protei n sequence of 'the hHuman GHRP-C fusi on SEQ |

sepUeNee oklediashitemorealy @vailekie daHREsE FAETOH SHEDAE L@.@Bank

BB AEHEnPAeRbol RELIRR R BTN SRR Pahiatn
sdftilate Roolseffor eggmpreBack ttdmeldtisramol 2D ﬂi:‘ntéle&ﬁorﬁ)) A Pstl
fusion SEQ I D13 Protein sequence of the

resiiiciion ssagenes £ddedteithe Mdrranees @ﬁdt/}ﬁ@mr‘ﬁ}ﬁﬁ&o@emf"md'” to

thg G Aeffinfry ethfo s odfi) FERIRY il 4 68inlindd'® The DNA

sdyueane SIS ELrdenedSGEing weftaarsBQch Ris/ SléqBUéder s[aNASFMR Inc.)

fowreg&ghﬁﬁ@ﬁzﬁrggié ga{relfgi’ql gc,%qﬁgr?césl) w?co%glt’aef d 35he RE back

translation. Any sequences that are found to be common to those required by
the cloning system are removed by the Backtranslation tool from the proposed
coding sequence ensuring common E. coli codon usage is maintained. E. coli
codon usage is assessed by reference to software programs such as
Graphical Codon Usage Analyser (Geneart), and the %GC content and codon
usage ratio assessed by reference to published codon usage tables (for
example GenBank Release 143, September 13 2004). This optimised DNA
sequence is then commercially synthesized (for example by Entelechon,
Geneart or Sigma-Genosys) and is provided in the pCR 4 vector.

Preparation of the spacer (LC-Hy linker)

The LC-Hy linker can be designed from first principle, using the existing
sequence information for the linker as the template. For example, the
serotype C linker (in this case defined as the inter-domain polypeptide region
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SEQ I D19 Protein sequence of the human NG-- C fusi on
SEQ I D20 Protein sequence of the human SST1 4-D GS20
wo e®pas4BEQ | D21 Protei n sequence of the humanPGA/BBEN09/050666
fusion SEQ I D22 Protein sequence of the human

] in- A f | D23 t - hGHR
the el DRV T8 76 95,06k RIS Bafe eMERpd-C and
HY h&s The AeqehEEG ARG RBT YNKE. I Won@dinBg | H#Re Factor Xa

rotein se uence of the | gA-HN\tet-SST14 Fusi on SEQ
clepagersitg-ei Mis cpgegoee dnformatipg As Hreedy -a@RREDIsfserona\sHigble

dqteRiss, SSEPT sHE AS Qe e (oR R ot £ apath O surissprot

(aBE&3dibR oEUIHIBX 01 SELOBWE KFort P@n@%ﬂo@ o6 @pebRQ priddéhase
Protei n sequence of the GRP-B fusion SEQ | D31 DNA ,
claangsite, ghetnalivepegeprition sesaHrEsFe - pEIgP Xangan be used in

tEcHanes Sadqtfte IOMPRIBE BUER00 3B pnigicpbs: Scfvation
s@e«:alebemsn‘rtddﬁlatd}heq&ﬂlﬂﬁtlén flosp mﬁgéilt'é@atemté $&qerice such as
vEEHSR ik Spobio Al Detsi GResl 153 7aprdt coh reverse

trér%?é&%@ofﬂﬁarbh@o@ﬁ;&%?h Cge '\‘_Hd?tSDelf%béé{SE Odbllsi'g%ﬂs@?’cganslaélon

Prot el n sequence N10- HX12 f usi on
(DNMTARotIecm mq@@q:khfamlatlm ool SE1.08 (Entehewrmm)BEme DNA

| D40 Protein se uenlgg(of the CP-S 14Dfus I'ﬁ@/ d
S8y GPEPANG e Jifenikeds MGYIRN | A YEEEEFY: H 8{” b
Ps?tﬁbe Dét%{) Riclof Ming ﬁﬂ#é%ﬂi‘cﬁloﬁferiégm &éd&@ﬁc@s faus idorSbrated at

Protei n sequence of the hTGF- B GS1 0-NS fusion
elﬂ;EQ emu4n Ahet @@rﬁe@er@aélmgefr@fnetSheTf@PDNv‘Gseluwe 0s Gspeened

(oG SO, SRR 24 FIR” SIEARTAR AnGD P PeRGERR engyme

clédidde Séfdenods ande@ﬂalfe@dqﬂ@@ﬂ&a pacitrbhdlafitr) AR Sequences
Protei n sequence of | gA- H\t et SEQ | D50 dSP(]nt hesi sed

thet: ere dewnt t‘bé}ﬁ p@@nﬁth’ E@QSGSWWLHE%CI oy @HFQPF'@QOW%@”‘ are
reggge'dggugﬁ'g'g a{ E?ﬁ] @éag E)?bég?cot %né urﬂgpct,cg@%on E.

cdlitioRrudagiens sedjntaired. oE. checdﬂdBSu@ag‘aJm emsesE@i bipsé&ference

Profein sequence of the Pr usi o
to sof%ware programs such as Grapﬁlcal éodson Usage Analyser (Geneart),

and the %GC content and codon usage ratio assessed by reference to
published codon usage tables (for example GenBank Release 143,
September 13 2004). This optimised DNA sequence is then commercially
synthesized (for example by Entelechon, Geneart or Sigma-Genosys) and is
provided in the pCR 4 vector.

Assembly and confirmation of the backbone clone

Due to the small size, the activation linker must be transferred using a two
step process. The pCR-4 linker vector is cleaved with BamHI + Sall
combination restriction enzymes and the cleaved linker vector then serves as
the recipient for BamHI + Sall restriction enzyme cleaved LC DNA. Once the
LC encoding DNA is inserted upstream of the linker DNA, the entire LC-linker
DNA fragment can then be isolated and transferred to the pET expression
vector MCS. The LC-linker is cut out from the pCR 4 cloning vector using
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SEQ I D56 Protein sequence of CP-CRH C fusion SEQ | D57
Protein sequence of the CP-HS GHRH 1 -27-LHD fusion
WEBQhBES Pr ot ei n sequence of the CP-HS GHRH 1rcR8BRID050666

fusion SEQ I D59 Protein sequence of the CP-HS GHRH 1

- 29- fu SEOQ | D60 P, t t
BB UE A RO, AT 0. 1581 BB o CaPHESSIR RElor 1S
digéstehe v HﬁeG'é‘glf'hé ef rhé@ BU{S' i@n a$§Q lr@ﬁt%dpr\ﬁ'wl Bntarctlc
Sequence of the CP-HS_GHRH_Al a9- LHD fusion SEQ |

phRasphatases agam extraf prefaut@m 1S PEprNt Aleagiccul IS ALIgs | oFEhe LC-

inFERab B BET P e SMUBRAE AF o T8 i dudt hoor ano

vekidy Bdckhohe- 2% lidddel UsgoIheBEQINdGd PNA Rhases e qhens®duct is
CP-HS GHRH Al a8 Asnl 1 1 -29-LHD fusi onﬁ%E | D67 P

transieraned ydfudREE Q:PGM%V‘@W-I@B@ dpen yespeened . LEghinker using
I L
BAHEIPRITRRNGRR Sab . B 6 A kated foPthe
in§EHibI il n@RhleNﬁl%HMﬂEfbslnctib@l ditd® dfdise & TIHQRihREOconstruct.
Protein sequence CP-HS GHRH Al a8 Asnl2 1 -29-LHD
fusion SEQ I D71 Protein sequence

S&Behﬁg%ﬁﬁe@tﬁ&ﬁ&?@es & e hus H3uRERd Weﬂ backbone is

Protern sequence CP GHRH Ala8 du 7 1 -29-L

cdriest @s ﬂmmm@s @reialready lsequen@m EiErRd wra&_a/mihe3|s
01 -29 onS | D74 Pr ot ei

Hewe Y—%l(élllﬂq qﬁ”& °f2§°mﬁDC?mBPB%m§E@t? (78 backbone,

wl'?ér@tﬁhﬂaﬁgﬁeeﬁaé@n@ﬁtstéﬂ% K&ingiPefddied AlrBmbEkef Uséienelg of
| D76 Protein sequence of the CP-HS GHRH G u8_ 1 q}ge-LH

a snall segispdp (confirmpcetrerhinsedigars seadirathe
CP-HS GHRH Alal 5 1 -27-LHD fusion SEQ I D78 Protein
sequence of the CP-HS GHRH Al al 5-LHD fusion SEQ I D79

Exdraph 2 -Constagetiéir-ofie HgrfGuihai GHRPS_1 - 29- LHD
fusion SEQ ID80 Protein CP-HS GHRH Ala8 9 1
The following PN CreRies| DENS, O dise g%@@ewessmn construct

fof e Rt el et e | 1 SRS SeS e ™ s

presentedrCdemuinakcte 0B-tHfs@dation\daMaits - mae@mpm ierais€d on

orbDSittn i e S BB ot m?tﬁe\pmgdures

q L
o o B Dl 3 RagBaug R EN B o Spcotor

and_ M mamn@nwﬁﬁaeTWeeTM is (Ptarpamnaltto dime translocafigradomain.
backbone construct The foll ow ng procedure creates a
cl one for use as an expression backbone for

Progakatitpneh dpdceshamaxGHRF et This exanple is based
on preparation of a serotype C based clone (SEQ I D3),

Fersegentekien mf 80adREsseaHeneeta dae Catesminyisa@l e Hy domain, a
DRECSLFRICE 1+008LlonkbMooAK HRE Lo3EN od BREAINPFdibty HTw

regions allowing incorporation into the backbone clone (SEQ ID3). The DNA
sequence can be arranged as BamHI-Sall-Pstl-Xbal-spacer-GHRP-stop
codon-Hindlll (SEQ ID6). The DNA sequence can be designed using one of a
variety of reverse translation software tools (for example EditSeq best E. coli
reverse translation (DNASTAR Inc.), or Backtranslation tool v2.0
(Entelechon)). Once the TM DNA is designed, the additional DNA required to
encode the preferred spacer is created in silico. It is preferred to ensure the
correct reading frame is maintained for the spacer, GHRP and restriction
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ID1 , 2 and 4) and other protease or translocation

domai ns such as I gA and Tetanus HN (SEQ ID 5) by using
wo bmoappropri at e publi shed sequence for synt heBCBGBR009/050666

DNA tenplate if creating by PCR anplification (SEQ

sasahaet 1A 110 < bR €tsc Bundt Brerea.py T dases TC
whieh tvibule Hesn il BN Inéthldtisak e DNA IskgliéRde ReSLRBAES for

wi thin the vector and addeacent sequencing primer sites
repisictiens peauareeu cincemoratedantansh. amheaddifiordsiseaueaeesr are

ey RSB ook Ds AARY oFRHRT AR B ¥ oo
codde\ ugyeHs-rhaintaiRed \ EXyi-dddod\ isagkos axe8ssediby reference to
insertion, a fragnment of the expression vector has

saiere rERgRAsEs BUCl: P8PEARAIGRY RSN Usass &Analveeri(engart), and

th¥ 88 ¥offend iabﬁ it Jéé%i{e%tib%%g@é&& bg.er%fbr'bﬂé%’té Sblished
I'ncCrease purifrcation options and an existing Xba\
caxane usagé hableac(for darhbienSeh8ankeRelaazen 148, September 13
i mpl L.f.y sub-clonjng. Preparation of LC/C The .
2G40t qrimised A ssaUBRER % Hiats PammstcBly saaiheszed (for
. . . £ I . _
B e A P AT K bARIR i the
padReUmctasi ng one of a variety of reverse translation
software tools (for exanple Backtranslation tool v2.0
(Entel echon)). BamH\/Sal\ recognition sequences are

InsBRPHSTsphedr-BumaReGARFAAEL Backythe respectively of the
| sequence mai ntaining the correct reading frane. The
n

estgtienteeails-Enkerdiegpaceir GhiRFbEonRiruct §GER Wa7) using the

N . r td 6l
o3k REE e S By R RS TP S PR il b BER F-spacer-Tu
vevterkércotin@ the® GHRPYTV | (SBCRUPE b & Brenoetvé Basp Alethddead be
to be common to those required by the cloning system
usgds tyrirpleinenive riemaathed is uger omhenéne fTMrQ%'ﬁéS less than
ed..codi egie [ HEREH [ @ébﬂ’t
16&2%&%%'&% n?gpge@]g Eﬁsc%?‘%w@g%)r?cusage |§sP gg'ls]e%&sg ed
dibectlyehter thec batkboaf taovastrughriygcatiing shelpGR 4spatere BM vector

wifhBEb60R HledljaebaiEtioh Srgya estrns) Mgrachee enooding DNA

frééj’rﬁéhts e £ QfRTarkS 8G€ pEGObESKHINR" coXRARILE @;@iﬁgafﬂé two-step
el ease 143, September 13 2004). This optimsed DNA

metpdethed o dioaiain g extieed @od dipe backkatienglohearang GRiction

i.s thep ¢ rcival nt hesi.zed .(f or exanpl
ergirigcRabR T 2ih el 45 Raled B Ry B HiEFes iR asmpcer-
GHRE hectBERTAisV&ebtds alP eRA$HIAGIIRPHDRE ihnsER Y4 tHae can be

DNA sequence is designed by back translation of the

exgiged v dhecyerteie §§Ec Eegtogtion eeaymesnBapdd] gnd Hindlll for

s@&%ggﬁg%fg@hgﬁ%sﬁweS&H{n%ﬂ?o@@é&gﬁg%ﬁ%&géﬁ%Sﬁ&?&&.” The

usi ng one everse

firtal abastatctaonsaing Wed €CLIoKes-H-opacexaBHRE BBK(SEQ ID7) which

translation tool v2.0 gE,n_t el echon)). A PsW ,
will result in a fusion protein containing the sequence illustrated in SEQ 1D8.

Screening with restriction enzymes is sufficient to ensure the final backbone is
correct as all components are already sequenced confirmed, either during
synthesis or following PCR amplification. However, during the sub-cloning of

some components into the backbone, where similar size fragments are being
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restriction sequence added to the N-term nus and

Xbal -stop codon-H ndl Il to the C-term nus ensuring the
w@orpes70 eadi ng frame in maintai ned. The DNA BETjG8nMme/050666

is screened (using software such as SeqBui |l der,

DNASTAR | nc fqor restriction enz cl eavage :
reBlyebinant " iskerforsitanins: ) 4 He DL BT IdI CaTTR, correct
ind&YYiof 8§l gl that are found to be common to those

required by the cloning systemare renoved by the
Backtransl ation tool fromthe proposed coding sequence

ESGPRIE 39 xS Sion afd purbRERR SPAE thiG HRIfRR TR, hgion
THIS @YBATPie fIBAsEd o prEPparaabn @@ﬁuM@ﬁ%HRFHCW&eron containing

(Geneart), and the %C content and_codon usage ratio
thgseaseaee §90W@f'@ rHe dDBo Whgh® thahpl Tdbasier yecioa iRk also

oo TR g BRI LT e TS, STORAIDE (orkf oiBts are

e@;aﬂWmmhz&ble(tbc&nye@et&ph imally pEeserited fiwsion Geotear bf the present
din vect

. nos and |s rovid
ingb i Ve SHproRdalen i eiAEon Qo2 aShguidine Seistie to be
cdrihifo GAR (RE (FEGERRI{ARN 14 Hin RIS SlcRrori NG ¢ e

exl st ng sequence information for the linker as the
tenpl ate. For exanple, the serotype Clinker (in this

Efme8siBidrnefl/@GHR® fBlop pragimi n pol ypepti de

regionthat exists between the cysteines of the .
Extireasiphiad éhé Litige- Blid Rikeiisioncpratein Hachieyed nelr@d@fuﬂewmg

SLYN T oy X
bl o ateqeh oL of e e 8 bodBiiaE PPos v FasiRd ana
34 h@%ﬁké‘hérﬁ%lﬁ idad Q’B@Srﬁl FA5K @Rt 8Ushglascdiemnpadkn the LHy/C-
(accessi on hunber 18640) or Swi ssprot (accession

GH&RJexﬁbe@ﬂslo@Lm GmwgeaecLamJlre)ratcﬁ?°é: A2ecrdnn dor 16 hours.
pr ot ease cl eavak%e site, the native recognition

Inggdatendd Phrmedidedr MRaCeaiAinkg (be% igHaosaMHDRl 3P0 ng/ml

RS o Rk O o PG GG Bl Sroc

urde et abpréXipate @RBHGS SUOID & ré@ﬁddTSKWﬁaE)QMKﬁdﬂkQ the

Usi ng one of a variety of reverse translation software

tefrmr@tum &0 18x@npheEdinossdndiees the cylbires mdthed s8M IPTG and
, or Backtranslation tool
grgy % @ﬁ@f@éﬁl\lﬁ% ﬁgepﬂerSDNA sequence encodi ng t he

l'inker region is determned. Bam I\l Sal\ and
Pst UXbal / st op codon/H ndl || restriction enzyne
Pw@’m@nn@fLaMC@depruS@nwoaﬂn either end, in the

5o e P E TR 3o Su N FERREHEr 520§ WD) and

a%ﬁ’éhfﬂeﬁél 010 grti-‘rYETEc@i BEZ@Q@E%@Q:@@%%& | SeRides e dell paste
urin e back transl ati on. 6 sequences that are
[

secoRITORNIN SEE0ondH el f@'eih CN@'@S@ a Rewer @hPagnicrons

ngo
BTSSR Sl VAR B PRERE S i o
30whiALRisnedoad thé%dpe‘?@ﬂ@ﬁt ¥haYe 03 RPRESOfEHRYged Chelatlng
reference to softwar rogranms such as G aphical Co
calagd 204 m@,@olug@eﬁ@mﬁ) ient) equilibrated with 50 mM HEPES pH 7.2
200 mM NaCl. Using a step gradient of 40 and 100 mM imidazole, wash
away the non-specific bound protein and elute the fusion protein with 200 mM
imidazole. Dialyse the eluted fusion protein against 5L of 50 mM HEPES pH

7.2 200 mM NaCl at 4°C overnight and measure the OD of the dialysed fusion
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and the %C content and codon usage rati o assessed by

reference to published codon usage tables (for exanple
w@enBank7Rel ease 143, Septenber 13 2004). Thi SPCT/GB2009/050666

optlnlsed DNA sequence i s then commercially

Pra]efim Ak L9 P FoX P8 1 dBA 1 iOF REDBEFROE Pskpgle at 25°C
stﬁgsm AN ERNGATF D P Wlsbh%hgﬁéﬁb%glta‘ﬂbg%h%ﬁ (2630

size, the activation |
mt wius'fneisrselﬁlamthgqlalllbmbeémmb 9 odé =P ES @HTR-200 miik &laCl.

WESE R 46 beReyiEth ke TRLHEFES Bt 7208 Macvab . (isino @

stéﬁ"gY@cﬁeﬁﬁoMTFaﬁGQ'OQ' rBRE inli@hzdkMvhsh ém@?'the rn%ﬁDtl\éb&iéé‘iﬂc%bund

enzynme cl eaved LC DNA. Once the LC encodin
proteie endeluisshe élamormpr@tam Wit 260 rmMAmlda@I@nDIalwse the eluted

LG | DINA °
bR Rl ainst RE s aRfl LEEES RiecherTEaMrgor at 4c
O\Je@nlbhf”é% dohcertrafithd f@sdh he dHdut 2 gl nQIldL%@ts%rmple and

usi ngBam I \1 Pst\ restriction enzynes di gests. The pET

frw ek s2Qit. ve’bescbrpursﬁedl predeindusing HODh BGArande pagtyegnalysis.
al so eat th antarctic phps ta

Figlie 4 ASBBaHAER 16 P REPITEncrs cRPRRROaY oS PAEE and

Flbﬁ}ésn&eM and ghie 6P EEmerstrate RARKPYNRIfIBHCcORStrt | (digg this
and the purified insert and vector backbone are

methgaiotagyt oget her using T4 DNA |igase. The product is
transformed with TOP1 O cells which are then screened
for LC-linker using BamH\/Pst\ restriction digestion.

EXd10 pls cGondtputtien of epRAD TP iGHRRARIHYSIGNS pFdledn i Nt O
the Pst\/H n \\\ restriction sites of the

TfpﬂEfO“Q@l'mg rﬂf@ﬁ?e%ﬂﬁ pales. a Slangelor ipenns [anr e@reseien gipnstruct
fo?nﬁ% mainS MSflér?'r%@reg oﬁn% tﬁw% fil tlng ?‘&58@ (*I'ﬁ/l) is

corre as a nents are ready
presefitedneshtehllyi betwaent thes protedipvend rt,raro:bmm@nt 6emains. This

sub- clonln of sone co onent ackbon
XA 181 4ANRS O8] FEPRAIGROR 8. GPHIGRNES BridsRd GEQ D33),
thlgﬂ§ﬁrth§dpro%§8Hree%CbHS f%trﬂ)o%gghé E)E(]%@H)f’rbp%ﬂcgﬂ@f {d Eteate any

rect rnsertion Is requir
otBen€frfusionaf tbé preddnCiruembion GHRP The foll ow ng
procedure creates a clone for use as an expression
construct for nultidomain fusion expression where the

Prcda8stdn&r OPLESMREDPD lidker pisepented C-terminal to the
transl ocati on domains. This exanple is based on

Fcprr preseataton of an MGHRHEZBRseqianesi oh thesadgtemmusmfotm Hn

gt & SR BPERCE, S7ng) GocMR, e P lfvarion

pms% sife ahif S|§a(§ért ﬁgron%abllé\nlnbhﬁhcbfméh@rﬁ:atﬁtloofhe backbone
omai n. Preparation of spacer-hunman GHRP insert For

CW%&&E@HD&& oft hanDNARﬁegéqn%@@nabet ﬂ@aue@r&ﬁ ianidh-Sall-
sda%%r ?%@8 ctl@?w %‘ﬁg QJ#\%? Sl X al ?cg5< B8on-
r an ng noil e regi ons al
Hmddbr(SEQaﬂlDBh) lTheJ DNwe mmémceecaﬂ dee deSERRd [Iﬁ@)lng e of a
Va% of reverse translation software tools (for example EditSeq best E. coli
reverse translation (DNASTAR Inc.), or Backtranslation tool v2.0
(Entelechon)). Once the TM DNA is designed, the additional DNA required to
encode the preferred spacer is created in silico. It is preferred to ensure the

correct reading frame is maintained for the spacers, protease activation site,
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sequence can be arranged as

BanmH\ - Sal \ - Pst\ - Xba\ - spacer - GHRP- st op codon- H ndl | |
w(@ 38Q15@&) . The DNA sequence can be desi gned uBCTIGBRIVE/050666

of a variety of reverse translation software tools

AR fegTr T Bebienoas cG: Ut B Xpsl S¥ibeRce R ot
preE8d&d 8¢ 198 bhseOTEE viHien WulNesust |ﬁ|€E§ﬂ\Mﬂﬁ6thytéﬁ|©n The DNA

addi tional DNA required to encode the preferred spacer
saqepce s sereened ifor restrictioniseqpeate incefparetashand eny lagditional

S eReh et PPd SRR B TerialiphSagBTRE" ensuring
COYRRIBA NE EcdlScatin aredadaipyainbe. Fsey clS@on\Mslagb is@gbdssed
result in DAM nethyl ati on. The DNA sequence isS

bssaerfe@%@ tp Softvease regnants seeflianceaphiceblpgpardepamanalyser
1 ena?tﬂd'aﬁn' e TR Bottent ' ahd edHEi\bﬁd £ usEgda tath Tds8BLddE by

i Nng sequence ensuring codon usSage
referenesd rd gpubdidhedE.codlohi usagﬂaotablmgbr |es<aa$pﬂe£emszxyk Release

148 a§istierapyot S et ) Panrimsacoh, SrfcRes 1 ther
cd%ﬁﬂ%Fbué’lﬁ;g Zntrh%%lz%gag ﬁ%&ﬁ Héveﬁ%féé&?oﬁ OGRHEAH Sbre8igma-

codon u or ex GenBank Rel ease 143,

Gerpsysiriaad |a3r@0@aq in thlemﬁlaﬁﬂt\rent(sred DNA sequence is
then comercially synthesized (for exanple by
Ent el echon, Geneart or Signma-Cenosys) and is provided

Inb@ﬂbh%fﬁ@q@ﬂﬁﬁ?gflmkéﬁﬁ% bh&b e spacer - human GHRP
i nto backbone In order to create a LC-linker-H

Inwrgeaé@pr@heew E6n3pacecacti BRON B1g-0@EHRY291seapak kisosrnstruct

CEL A R T g v

sy@rfteesmsed VSCRt ampaeehedtnmnnbeutamwbwn cRictor eheoding the
thod is he TMDNA is | ess than 100

httiﬁ% WRH%LEMn@SE(HéD@Hé %toé‘ﬁ %ﬁ%&t%@@w AP &ised;

L
R A SERh YRl 2 SR R RIS Ss,én 100 base
paifsn oNSMg rties oniecstep methag s qé}IrtRh-IEQ dankemggidrecé’rh/be inserted
. d f t t
iR HORe EoPRSHPGBE coustiigt b Sifinocknero Gt 4 xpacss actikption
sifOTRILEhdcRr %60t SltH SQ%BB@&P‘F&)%@?{I%nCe ()PndShRg |nsert|ng the

restriction enzynes and and I'igated into
TN enceding [ANgefragmepCrnto- apsiceiarly GHRPPEécbaekbaniei sonstruct.

Ugh8 TaERvFRigH PRRGERESC Somah i Sxdcd figh B teoRe done
usﬁﬁ’gﬂreétrléﬂtﬂw bhﬂ;dhbé B#nHs uhaeswirahd lligaedd molsrrhmarwaugested

simlarly cleaved pET _expression construct. f'i nal
PEBrkt spAgerawhivalion stierd M-SPREek ¥eCter NTsm%\@éeateﬂmo Longpacer-

ac‘t§§ﬁ%)|% Qﬁe ﬁpIZ\g' édiacre?%ﬁlt-' ||11 (f'R Q%b?@g@%‘é} %%eqsed from the

contai ni ng' the Séquence |IIus rated I'n

veBtdregsing gestrittion eatyrines i BamEhayderst| forsubsequent ligation into
ensure the final backbone is_correct as all conponents
S'%\”@r%m%ﬁo‘%}(%@%ﬁj@hc@ﬂﬁ@f&ﬁh r ey fingil 1qeastrag icagtains the LC-

P%%ﬁvitloﬁ’f' s@é’é{S@-}W@Q Q‘E&é&”ﬂ' 'DN& WELNDIBWRYIER will result

|ng the su oning o
in a fu3|on protein containing the sequence illustrated in SEQ ID33.

Screening with restriction enzymes is sufficient to ensure the final backbone is
correct as all components are already sequenced confirmed, either during
synthesis or following PCR amplification. However, during the sub-cloning of
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some conponents into the backbone, where simlar size
fragments are bei ngrenoved and i nserted, sequencing of
w@2®amabd470 egi on to confirm correct insertion iBCT/GB2009/050666
required. Exanple 3 - Expression and purification of a
LHN C- human, GHRP, fusion This exanple is_based o.n :
Qe SAMIAATEAS G i Rk Ralie WAST G ST T oAE ARG Fee being
reRRAAN@AdS MaeRetdn sdlglehBiBg Whed esrhfie BEbNEXPT &HFinAN correct
~vector ORF al so encodes a histidine purification tag.
iNFeréion ipressi@dr es and nethods are equal ly applicable to
any Ctermnally presented fusion protein of the
present invention. Wiere appropriate, the activation
Example5 shBxp b sston/ap@itication Lbk/DOCRIYGHRE20i fuBidhprotein
protease activation site within each seguence. ,
THE pe%8PIen infPasaRz eNGRrEPaatien Pfp Aot EiNPERAEEHRIGAY ofusion

c i i | dusi :

oS s Sebliohesr SARuAL B SR By WEH L i e, Bppssion
veotort @RH aoleritddgisuz déstidimee parific@nniggniThiess garpcedures and

a 250 m flask with a single cqg fromthe LHY CGHRP
B D08s 816 PRI SPPIERBR (hev iR Tusin BRI SE thgpprosent
ST R pORaa I Aty RlioRiy R slo R T e el be
comnpatiol® mithdhe preteasglacticatiarusite withioveanhl seguescat 37C

until an approxi mate OD6oonm of 0.5 is reached at

whi ch point reduce the tenperature to 16C. After 1

E}p@ssibn@ﬁwwm@waws@g%ybn broddid PTG and grow at
6C for a further 16 hours. Purification of LHNZC GHRP

Expresean mfdhei HHmexebsq GHRH fusiorne peefsimisnaehjessd msingpthe

oy prelBse puEUR) B " OLTRBRIEL N dorfinfiek 0.2

glQcdsdreife3thd 80qIyiM| KAnarlycREROAPH00M flask with 8)sh@ie dllony
a power of 22 microns ensuring the sanple remains

fraodhe [Spi/D-CReqGHEER S ekpresalon1graio0 Gw A€ duguresat 37°C,
B e Toer B ks SRR it 7 S6Rafing 0.2%
gl§&bddriinenind SAULGINRT Rareshyhih Nin 29 TV EGPRRAP DM 21 ZV8right
nV NaCl. Using a step gradient of 40 and 100 nmM

culorela@mive cularels a\@R?Ct Inetil monasreriniate MDA, e @B6s meached
and elute the fusion protein with

. . 200 mM i m dazol e.
atpyhichs poinh dedpeg dae rigararatyrettei ho%gai AEer 4 pogr insucenthe

o FEER o P A B B A sy

Factor Xa per 1 ng fusion protein and incubate at 25C

static over nilght. Load onto a 0.1 M N SO charged
Paigation wf Leor hrP-aRHBY 2/ fugien wiefeins suf fici ent)

DERRIepR ik Kbhtbiri(le B ESOMEIRES T 7 508 iy N bna

apg@Ekimdtesliyn § it Epc@l BUR €DES) cé0 pastk. 1&dniddte the cell paste
i mdazol e, wash away the non-sh)eci fic bound protein .
Orhi6e &) §eEONdRe0n 3P SRCPNE Bff foul @ 1Kyoles aha PaveRSHRE microns

eﬁeghéﬁﬁﬁ%gﬁﬁ%g%ﬂ%mjs@.&?ng?frﬁ%%i s EPBENSL: P8-086 r3R, I3 for
30 minutes. Load the supernatant onto a 0.1 M NiSO4 charged Chelating
column (20-30 ml column is sufficient) equilibrated with 50 mM HEPES pH 7.2
200 mM NaCl. Using a step gradient of 40 and 100 mM imidazole, wash
away the non-specific bound protein and elute the fusion protein with 200 mM
imidazole. Dialyse the eluted fusion protein against 5L of 50 mM HEPES pH
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overni ght and concentrate the fusion to about 2 ng/m,

al i quot sanple and freeze at -20C. Test purified
w@embasw7usi ng OD, BCA and purity anal ysis. FiBUr/6B1009/050666

denonstrates the purified protein as anal ysed by

7 3200 PENEEhel ¢S eyt gRind e aaute bd By s ity ebcsfusion
&l{?ﬁt W('Jﬁt?)Q | ht 5%9@%@\1 ?@@?one IQLr)‘s) é?trfj Ifl‘%ls-nli_aﬁprotein

'ow ng p oce re cr
arek rreehsteo mt @ISt stadit d\mrmght t |Ldmajaontof asﬁ) dnMeNB@s £harged
where the targetjng noiet ﬁtr esented centrally

Che'ptiee foWanpidreddal saly rié%sﬁug&!ﬁ oredtharted. withi 30 °'mM

e (<2 20PaEY) RACk: TSR0 Bl  SOri fEPES
pr7e2 e&mamm Neaijl i Daingea ts<bep: gmlieniaofwﬂtdmi 1@ mMsinddazole,
present i nvgnt i on. ar at

f f CP-
Wi ey o £BRUTE R aTe i, Ayt o5k igiri with

260 niManbiaNel o@iyee el amsbm prétePNAgaRRUSNCEf 56 mM
designed to flank the TMw th an activati on protease

HEPES pidd7.8 pliademM éNfild rad 400 ovemght oo garcenirate thet fMSIOI‘] to
th ackpane cl one (SEQ I . _The DNA sequence

o3 0 GRal o SHSE, SHPE aggd Farden Bbr 2R abEry RUGR Protein
,Jé(% %@%&% WBRI% g X bal -stop codon- Hin \\\

% 8[? ds@’ﬂ sequence can be designed using

one of a variety of reverse translation software tools
for exanpl e Edit Se est E L L .rey translation
EXaRRLTAR Ghmical sonioaton AL LEVA O Sf T

TK@fHII%Mﬁ?d'PFB&edu@E%été@aTdﬂeﬁﬁ%el 3': ?ﬁég%@%oﬂé'&@le containing

additional DNA required to enco referred spacer
thed kw/daamind acigi $ewncet(SEsQ ;iDéS)srpreﬁalta@I #aguBEQ He1 using
orr

g R5PEG LB % eIt B %%‘a‘q&‘a\%b? g BestT ofRa e peptie
whieaueRaseHeaRd dhealicdille sy PEQI $DBOJ. Prieeweest, the
by the bases TC, which woul d resu n DAM

Pregediyest iebe. NTRIBODAIA a5 qaawally |Q;0F§|@ﬁb@né°@r fie conjugational

orE B, bP e PURREBUASTT B PredbA Mo LonRbe e

quences ar nmanua e reﬁaln

cafugtione ensuMisg suamoaskE. SEQ i Ilsdorbmssgfﬂll s|D52 to a
mai ntai ned. E. col| codon usage is assessed

prPEﬁfaéleétFﬁf@QQ?t@BffH%ne HEeNEnUELEH t%%SQBPQW'%‘Ig Bsgamino
aéﬁg@ﬁuéﬁ@sﬁﬁb i0@snggrt), and the %GC content and
codo

usage rati o assessed by reference to published
codon usage tables (for exanple GenBank Rel ease 143,

TH AL AL 01 BL g mister B ior g SO IEEEE 756 il sait into
P@SEQI’I 99W44%NA2H%4 Sigprav 5859 NGV, fitl EDTRINY? ¢el7.5

pCR 4 vector. | nsertion of CP- GHRH29 | i nker
wﬂhanM Uékt)(lumn@ then Big-chet PDJ Oggadeina. d his was done by washing one

iR PESEhic? 6t 'PEYE %rdc’dgth WP “cORfRAT e prgt%nSt\A;a%CEhen
added to the column until no more drops exit the end of the PD10 column. 8
mls of PBSE was then added and 0.5ml fractions are collected. The collected
fractions are the measured using the Agg reading and fractions containing
protein are pooled. A concentration of 1.55 mg/ml of LHN/A was obtained
from the buffer exchange step and this was used to set up the following

reactions:
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(SEQ I D32) using the backbone construct (SEQ I D4) and
the newly synt hesi sed pCR 4-spacer-activation

W@ deATIMye pacer vector encodi ng the hunman qGHRMZEGBR009/050666
(SEQID31 ) , a one or two step nethod can be used,;
typically the two step nethod is used when the TM DNA
is less than 100 base pairs. Using the one step nethod

LHDR AS5ekhi!l | nker regi on canolgm QP@'F*&US@IH eCLSPDP
into the backbone construct |buy cutting the pCR 4-

Aﬁﬁﬁqﬂer act!va_tl on site-TM spacer Oector W|th Sa/l and

1 TM -oneceaondir nes
1 LEAYE™A NI \Jtl \Jll CllLylon ull\] | ||\)C| LML L9 LILI \ 2 Ul ||u
BgQRH“Iragment into a sinilarly cut? %‘ﬁ'ﬂ)%[@%%r@gz r

C%@smr uct. Using the two-step netg@(gdt,ﬁ@ebéedq@u mis
excised fromthe backbone cllone using restricti on

enzymss Baml I\ and Sa/l and ligated into simlarly

Fodkoreralipt o, LiE Y RY ioa RS iRepropany Phssed down
r%tlﬁ@r 2 8oiaRRcad Obffel NexteBndet b PB'SE)earﬁi(Cthée‘E)roteln

fromthe vector u3|ng restriction enzymnmes Bam

capdainindofrastitnse gaeled. | Agnalopongandrasipmi q>fa25Mnrp@|T T was then

o BB VR SR DB o B BES LA B lRhE S bt o
10 RRAdteshi &R, Wnll AL5 sedding® weerk URE® NakEOtE Wdric 0Ot drdtid of
t he sequence illustrated in SEQ I D33. Screening with

SRRl ieraptigned tes reagtionewhichorasiiad ent dderivatisation
ra@é@ﬁgﬂgg\gbén 010558%‘ Wi, L?%’]éd Fo‘?”fﬂ@ﬁ%bg a(?}d“‘rg@iét%%dyrhe SPDP

conf | er durl ynt
rebgbhbvvbrmgisPGia atmj [ bnmiry onamlhlesve\cﬁr théur LHGA heia an N-

ub-cl onj n onents into t kbone,
nERaETHeY TER AaEa eayBer e éH@@éngiﬁ%ethgePf) gn to
OFREURISIPACE' b3 BB e 84 W GoBENG T OR64 Sieine on the

I nsertio IS require - ExpreSS|o
symthesﬁsexhpephﬂ&Hh\m mqusmmmazpemtm sequereeisnOTHeastide which
ex ase p aration of a N D- CP-
N BPBR SRRy e e uRter iy KBRS St 1D83).
THOSPEF-BEripAt e GASKAS miLSd Rith GRIEfGH X 88 Bl @ctreotide
hi stidine purification tag. These procedures and

ligaedhaee the seeefion Wasaiheni lelibateRT ofoarBP aPnytgsiwhilst tumbling.
Tf?%ghg {é cgct,tﬁcﬂﬁe irﬁr{ebﬁﬂstlheowutf\%dogan%l ng?a {(ggau‘?ﬁr?leavmg

L @rpatirébiecddjugdedpmelcease activation site wthin
each sequence. Expression of LHN D-CP-qGHRH29 fusion

protein Expression of the LHN D CP- gGHRH29 f usi on
[ B (g protocol .
vApR) 7, Mahighl fo¥ oy Hlbhabartlirld P ot 0 2ok
A dlOupers aotd rreararahiagmsaq/wdh baatag\@'(th colorectal 230cer isf trestkd with

b PEERLITERY o . TGP LFe SLGFILPE i FaIoS 25 sprevent
mfa%”sta%@s U FSceildd0 U 'trﬁﬁ%)ﬁr%p/o@anal RGP b Ta BGHNIII %éﬂtlﬂ@ ™

2% gl ucosam ne and kanamycin 1n a
quypetptmjemof te mwentiony(e.g.cEQUPS, 23- 84\4 @&Bﬁu5é§7atln 3F7|6: case
thgn;t)('allypgaidaep%r%)é'rlggst % %Pgt%gge tr%sl%cgtlon flSioK rbackbone of the
invention (e.g. BoNT/ D protease and translocation domain) chemically
conjugated to a GHRH peptide. Within 2 weeks a significant shrinkage of the
tumour is observed without appearance of metastasis elsewhere, in correlation

with a significant decrease in IGF-1 blood level. The treatment is repeated 3
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at which point reduce the tenperature to 16C. After 1
hour induce the cultures with 1 mM | PTG and grow at
was@ofis7@ further 16 hours. Purification of PCT/GB2009/050666
LHN/DCP-qGHRH29 fusion protein Defrost fal con tube

mags SRlrattash th G Bleodcgrel Hads Tories SBeIT Haskpaater no

tuPRIr @b@sérbébléeédf/nﬁtﬂétvﬁtrptﬁé LSl %‘étéc%ﬁ rt6§|so(eo|oaascopy, CT
seconds of 0O cycles at a povver of m Crons

scans U hgseame etgnpred r@ﬁaﬂéh@' cm‘oparcspﬂambrry@nlwgeagerel (GEA)
4C for 30 mnutes. Load the supernatant
reﬁkp%gég% B%%O 4 charged Chel ating colum (20-30 ni
col um is suffi ci ent) equilibrated with 50 nM HEPES pH
7.2 20 ing a step gradient of 40 and 100
Exampla %iaMﬂtEOd\Kﬂ%Heﬁuﬂg breasteANceseci fi ¢ bound protein
A YO8 el adtiosRich 2 iobl IFERkaHCaBb &Y Eyed with
us}tEPEBemldﬂie’i‘aﬁﬁO ToVinhiaGle alhe Zweotstrsea)fni@hlreza?tr'rdarI’trmuduhoeprevent
t QD of the dialysed fusion prot d
el PhaSBOENES SrGINSAHSRBP B CB; ofrg stisfia peptide TM
fuBA (GRoRIRBANEAYEAIOR ( @9 8B [ Bl 17, 22 TASBNWikiAd weeks o
NI SO4 charged Chel ating col u (20-3
s@mflman’a Sbrnﬁm‘gel cnfethe temsnum isr anbservad hNIBIDu’WMaBanﬁ of

200 cl. I to.b I th
RIS pfEwbe in RN YOI A Tieash SetiAeR R IGF -hglood
leddld 1RO tféﬂtméhﬂ%zﬁép%até@ﬁﬂhn@mﬁé faf® Weéh $tﬁ>@QGFL13 bisydNével
protein and elute the fusion protein with 20

staits takies agaiDiaincys weeke laeune tmaw| l@rob(s;ema@iewarasg"aor@swﬂh the

oS, S R aFai 0B B, B4 Bnser

toﬁﬁ@mpmyaﬁdanﬁmegmhgt Scid@§raphgsétcpuri fied protein using
0D, BCA and purity analysis.. Exanple 6 - Cheni cal

conj ugat| on of LHNV A to SST ™ The follow ng procedure

' cul e containin
SRR AR N RN R B SRS FallBO TS o epar ed
Af?floyeé%EQ)dl mianud;liag@osddewﬂhcwlstageoh prostated cantcéri uset(bated with
exanp

SST Cc h h
N RERBC D 4Py T TPENE HecPES0S i ieainert AEG to prevent
mBLRERALIFE o8l Eh hﬁ@éle%%s% ety oPBRHRRD e Thusion

conj ugat 1 onal preparation of any pol ypeptid
prpteds ehthei InV@ﬁtqndle 9.f9irQdRhA3e24, i3-33rH 11§ 4}. i Bhthart 3wmks a

D51 | D52, t

SRS SRS St UM off CRLBRBSR: Wihayt ,aPpsasace of

mERIRISIsS ERBWhBE:, aichereRfibA mﬂaeer@rﬁﬁca‘@meb%%e% |G15h13 blood
LHN A protein was buffer exchanged from 50

leygo Hve degiatment &5 rERSEtgA Gamanths. laterneberPdiae I@Edmbiood level
st SRl Bheig UM FRLAREEABHJ 1Sl 8 HUCHERle HSifige! U the

col um hi'S was™ donhe hg ‘one

ustel ungetgctione todls PBRErdy)r OE’gdSBtIaSelnPDJchamol MR, tthensrectal

Pr otei n was then
ultrasonography, CT scan, etc.) and the levels of PSA came back to normal.

Example 10 - Method for treating small cell lung cancer

A 62 year old woman diagnosed with a stage |l Small cell lung cancer is treated
with usual chemotherapy. To improve the effects of the treatment and to
prevent metastasis she receives a transphenoidal injection of a IGF-1 peptide
TM fusion protein of the invention (eg. SEQ ID 15, 18). Within 4 weeks a
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added to the colum until no nore drops exit the end
of the PDL O colum. 8 ms of PBSE was then added and
w@2@ati5f4r@ct i ons are coll ected. The col | ect ed PCECBR@®HH0666
are the neasured using the A2 o reading and fractions

: tainin rotein are ed. A cpncentra of 1.55

sigrgfoant eSibaRp A s B SaR ol tous s DRESHRe inolf aftergarce of

méia%Ebs?é‘@lishéré/\@ﬁ déﬁ@ﬁlatlbﬁ wigh aUéPgr‘ilf@rft Qie’c?é’éls@% IGF-1 blood
reacti ons: Sanpewere eft to tunble at RT f 3 hours

leyRlf oflee Hwialigephiss@apeatath 4amoenthsr lafmiwoer dhey ﬁGFtb blood level

st T BORRARE. Wals b ACRAbT, HBoEhBpRod B in the

usias$ defeetioqdesid (XaragehQatgcandbrinehesdbpyn@td. Nenusing the usual
les left at roomtenperature for 10 mnutes. A2 o

b'@%nP%ﬁ@CPQHHWﬁﬁﬁ fREHYS EARGErt aken to work out the
ratio of SPDP:LH NV A interaction and the reaction
which resulted in a derivatisation ration of between 1

Exardpk ¥ths Metledd for treating eploréetal @aneget i on. The SPDP

N 8,788 R B ) o 5 £ 384 o
u§u‘é|l Bﬁéﬁbﬂ{éré@a“ oVﬁnpb}B(/é'tﬁé‘ éf@cfs%mh% fesia eﬁ*ﬁi tPprbvent

to the free roup on the free cystelne on
metastasisshe eelcqmpﬂ a dr@nsphemchdd isj@ston headept iod (SE‘S'Ié pepticte TM

ubPoiPlel® 5 e INelorTRa, SIS e, B, b1 Hin 2
WGP desriteaht sahUad o tesuosess ebddived dithelicagiasiice of

of the Octreotide |I'igand and the reaction was then
metestasia elRgwhere, 90 cerrelation WK Bsﬁlgmt@ﬁﬂt|d¢greaﬁl$elne|ﬁfe1‘,§>|00d

of) TR 1R PR Yatel B 4081 £ T cLirop0 rove
stépatptise énd 4Meéékyﬂlafeﬂnd tueRiur rlﬁob@éroaﬂetamyméwm tAeQBual

year old man di agnosed with a Skﬂ%e Il col orectal
detaetiony t9als ¢ (COlNECARY: hClis §68N.c RErfoSkanaic-) and ﬁ?ﬁd@@' of

ent metastasis
oo S AR e b oK™, G
pepti de TM pol ypepti dep of the | nvention (e.g. SEQ ID

case, the pol ypeptide

Eé%nafqﬁ?i Nﬁf%agiﬁwa@sgﬁ%gﬁmﬁ T BING GARCET backbone of
Agbﬁgb%@i%éﬁ@léq%oged RN stQ 8 @trﬁélﬁc%lmﬁ%&éﬁébﬁ"l@ﬁééﬂeeﬂmth

chem cally conj ugat to a GHRH pepti d
uspiat Io:herr@twams a Gsingprofe dheuteffents ok tgetreatment andniouprevent
[ bserved wi thout a earan e of ,.net st asi.s
mefbsARR e TCHVES 4 TPRRP G G nEelos f 14 SENENBcPeRlide TM
qu|6n|p955te1n I @l ihveviebn (€§esEQeﬁf9 Rnt WehiheperdeRd a significant
3nonths | ater when the 1 blood |level starts to

deqr%@&amsmemetng tuEORF ishebsenmnedwithous sopeerpce ofyaimstasis
bkt USHah &%@ﬁtigf@ln ff&8}1§d§&8£8@‘ﬂ?‘f@?% b|8$dﬁ8\9é? The

Scan, etc. eve carC|noenbryon

trestitnege is (e@éé)ed gtroombd ldter iWrennibent@F-1 bicod leve starts to rise
Met hod for treating breast cancer A 52 year old wo
agﬁ'%gﬁ%’s@dw\%?ﬁ 'ﬁteét%éUmPU'bﬂseé’f?ﬁeB@H@elanV@Of@ é’ﬁﬁbéﬁe USU3|

detbdidn tools (X-rays, CT scan, MRI, PET scanning, Radionuclide imaging,
bronchoscopy, etc.) or using the usual blood tests recommended for this cancer.

Example 13 - Method for treating prostate cancer
A 66 year old man diagnosed with a stage llc prostate cancer is treated with
androgen deprivative treatment. To improve the effects of the treatment and to
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usual chenot herapy. To inprove the effects of the
treatnent and to prevent netastasis she receives a
wo ea@ndpiaenoi dal i njection of a ghrelin pepti dePd@MGB2009/050666
fusi on protei n of the invention (eg. SEQID 8, 17, 22,

i ficant shripk i

PrBL el st Bl BHE e B o ITT AERRUS dNeeet ohé, 4o ag; 55T TM

fugubﬁqm@r@of *tHib Wehﬁb@t( 1%nsmt ID agsponpb] Q@nggmyr BN 10
bl o | evel e treatmant IS repeate 4

davlsna ﬁ@mfmaet stmrelfageh@f fhertumaylrgs cpbiseiveld withputsappearanrge of

mERBIBIEBRerRtER R colkRighfultt Foybntichrd RRiaeRe  16F-1 blocd
el T FSOURAIMBNERS erRRRR Di ORI fleNWREN U5 0GE-1 blood evel

t onogr.aphy,. mammogr a , Scintigraphy, etc
startm Heriagain &r\de%t"'ieﬁg {9 PQ {EMQis SOSANVAD %&nor& W'th the
ed h at nc i's
ofIBD BACRIEC AT BRRoCPIdsASERL ol SARITRIR © ynprecta
ultnéscbr’fmgrapleyatm"éstara,retct)andrtlw&wtalsrm‘tm game bmkrteanermals
an intravenous injection of a GHRH peptide TM fusi on
protein of the invention (e.g. SEQ ID 9, 23-24, 33-38,
Ey‘éa?mﬁ?& 14 YWiethod %Mﬁshﬁn%sﬁhzﬂﬂééll Ry cahédrmkage of the
tunour 1s observed wth earance of netastasis
A @0s gedreold, womaoodinghesdadowitin a iSraaIbC@ih lfunga@andercakt asinited

in L.G=-1 bl ood | I he t t d 3
StpGR i TP RO He ORI PGDR YISrE CCN% FEareent g to
prégént mandtasisVeRK Sebailes an@arﬁéﬂﬁé%ld'aﬁ wﬁ’%%hVéﬁbé eptin peptide
anynore with the usual detection tools (X-ray

Tivfgsioa Seeiein atthe, inngation: (egn SE&L 11124116, awﬂw@ Bapagks @ re-

ok e s Gihe HReHDE 4BFRL T pameiidT Pt viohfigft dBtrease

ind@FcEblobdbdveledarheolratmumtits Hpratsese thanths ldesvage tthé IGF-1
Smal | cell lung cancer is treated with usual

blepr Aeva sttaps o Tise ﬁﬁ?"ﬁvéw He WaeKE clater ofo twaos dohsgivable
[ h e
el S DT RE ol G [T P10 Sedh, JMRLPET, seanning,
Raxuloneclrdeoﬁmegmgl nwenchastopeg etcSEQr| B5idG, the8usual blobd  tests
weeks asi n|f| cant decrease in the size of the tunour
recamapRdeddar i ¢85 appear ance of net ast asi s
el sewhere, in correlation with a significant decrease

in 1G-1 blood |evel. The treatment is repeated 4
Examples15 aMethod éor treatingbraeasficameerevel starts to rise

ain a 4 wee Iater n. ohservabl e
A TP r S0, ot R o801, b ITBHE 1 By SRR A BOL & tpgated with
ra8R@Bn. TodRpRORCPRYeffeRtsCon)the tredfrhast ér’fwtotmaéntbh@@étasus she
tests recomended for this cancer. Exanple 11 - Method

receives reelianspeneIds! él@i@@ﬂorb aheeYIPapsgtideedM disionmrotein of the
e S+ | |
m\\?mérﬁ%'ﬂg glﬁg |D’"1 Ey i 9heG4 §@gﬁ|§§ﬁt gﬁgﬁ (z)ag%t ﬁP‘the

em)t 0 I Mpr ove

tutriogiaisrebserasd vmhopt epaeﬁrane& @ﬁt@a&abue m@e:meresmacorrelatuon
transphenoi dal injectjon of or_ SST peptide T

with, gi Qign'ﬂﬁﬁtéﬁ?r%ﬁsq Iﬁ‘elqlerOGtP{?@‘é)ll\e\(%g Tr@E@‘PtD"% is ngeated 2
maﬁbh éte ?ﬂthﬁ IGP bdy %v@ﬁ%ﬁs%?isg dif3RH 3 weeks later
S age o S0

e tunour | served w tout appearance
naftumour is observable anymore with the usual detection tools (MRI,

ultrasound, breast-specific positron emission tomography, mammography,
Scintigraphy, etc).
Example 16 - Method for treating colorectal cancer
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nmet astasi s el sewhere, in correlation with a

significant decrease in I G--1 blood |evel. The
woematisant i s repeated 3 nonths | ater when thePdTEB1009/050666

bl ood | evel starts to rise and 4 weeks |ater no tunour

A ED o Bl B 2 Risho o Sl s Blorf LT EAA R o o wir
sfergartd m@@rsbémbﬁe@%f Wtrééiﬁo@ntra%%rmsvérﬂ rh@testasus she
nor mal . Exanp - Method for_treating snall

receiNgs cealtr@@spmrmdqlelarecuord Qfedi &rbgnm@amswnapmte@ew the

i, 65 Sy Mo PmFliob s WetR i ebie B qrdng pumpor i

otmek/etdo apd eve Hppeatamebasi mdiestasis adly@share! idpBRIiohdRIth a
tpctl on of a urotensin peptide TM fusi on protein of
S|grp1

anieRrazse IpdGF-Eilgaddexsh . The (eaimentiggrgeated 4 months
lafek Qﬂiefn' tﬁé%FdleBIBSG?&/fél Qta?ﬂs4§ Rk ab%fﬁs ewld&eék% 185 R6 Y§Hour

earance of netastasrs e
is crmseamie tanymloteh wathsihgniiguat amtecﬂleorteals;e(oomrb%edy CDtan,

vel S re ated 4 nont hs er when
P SCpitzete ) BN e [uoLe! S anbebE e SMIGaT (CEREcE nedrmal.
| ater no tunour is observable anynore with the usual

detection tools (X-rays, CT scan, MR, PET scanning,
EmmmhuNbéhodﬁgmgatlmmoam@opmeretc ) or using the

ts recommended cancer
A B feqmoRah SRaghdsEi RN B SEok l dbhRes ARG SteRY Juin
eiBimaf babPERFatidr Plug 1KdratmeNhepaRpt El'bqr’rfb%\l“eefhe' &ffects of the
treated with androgen deprivative treatnent. To

treaiment and e pegvest metastasip énet leeatves it tr@aﬁpheaprd@b mctlon of a

ol R ARG RIS LY S Bl SRR BhT60 oREdD 8 g2
28-Br L8NV itRD, 3 Week 8 sighfichibt &;hrlnléélgeh.if thel fingeyt s @bserved without
signi ficant shrinkage of the tunmour i s observed

amqaﬁ@me cg‘@@t@si@,s@eelgewfﬁ@paﬂ%;ej’at@ns\@m@rsggnlqu@nt decrease in
q%&{r R R Resthidnt fid %ﬂéat%f%f %ﬁﬁﬁ Bidr Frdn HLREF-1
ate nont hs

etreatment s re ater when
blod)re |&v@Et-statd dlochsleeagialnsam t7s weeksi lateragaitomand i$ obsekable

| ater nqQ tumour | vab e an th the usual
anyEE: vl (B! 's!SL( "P’? oboé%c&‘i%ysca'i? int scan, MRI,
trefrfeﬁ‘@ 'é?GI'ir%%poéFa%ﬁ?n@grs%m’ethran%ctﬂﬁ I%\?nérl) 8? Ii’@ﬂ?cén'ﬁ‘@bagk to

eve cane’ back to nornal

ndrtfraltreatl ng small cell lung cancer A 60 year old
wonmen di agnosed with a Small Cell Lung Cancer at a
limted stage is treated with surgery. To inprove the

ExdrhpR! $8 OMcthed Foerbamng savdll 6l Iy €aicdret ast asi s she

receives a transphenoidal injection of a leptin
A péptsad oldmmenudiagnpsedoridh a Snalt qelliLkog fianser @égxteeec@e Istage
ca]n%er ]rs4 )trangdcﬁ %91 %sﬂ@le’%ﬁer%&ﬁe %%afbco?at?)f Ecp?retakJ MRE" brain
I STobserved, In correlati on w a signi Ncant

meéestzase To ihfgrove theoeffetigvel thel reatnierit amhto Ipﬁevent further
repeated 4 nonths | ater when the G- 1 blood |eve
mgiag];qsg,s he rei:@éeegaulﬂtr@moeswee@%on at @rGHBH Qﬁﬁme TM fusion

pr?%%?gyﬂ;@l scan e%é@ﬁ%?sz‘g%ﬁ@nﬁ% d| onucl JM weeks a

sigmicam gshrinkege haisthepiumaircand cdlsa;meagartdee otithal melastasis is
tests, . . . . .
observed without appearance of metastasis elsewhere, in correlation with a
significant decrease in IGF-1 blood level. The treatment is repeated 3 months
later when the IGF-1 blood level starts to rise again and 8 weeks later no tumour
is observable anymore with the usual detection tools (X-rays, CT scan, MRI,
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recommended for this cancer. Exanple 15 - Method for
treating breast cancer A 62 year old woman di agnosed
WOowRdob/15043¢ age |11 breast cancer is treated w tPCT/GB2009/050666
radi ation. To inprove the effects of the treatnment and

Pif, BRRIEE PSR ding. Fibrdishol: SEITA UG Ahe usual
blbdy eddtd AstokBenddd@ot Bid 8ancerl) - Wthin 10 days

significant shrinkage of the tunmour is observed
wi t hout appearance of netastasis el sewhere, in

C. _i ' | Ri e in | G-1 blood
E‘ééf/‘@réﬁr reafb F}%tﬁgi {;é%’g%gg%ghggﬁt hs | ater when
A tgteyédrrold rharﬁ)@ﬁbgr@s@b wittabtstad® IIr esléreagaicanaadis3trawted swith
| ater no tunour 1s observable anynore with the usual

suige¥et [® ﬁn@r@MESrh? lﬂﬁpCtSL@ftthﬁéfﬂmenba%iq pﬁﬁj@lt fmetastasis he
regé’l%% %%br%ﬁhéﬁdéltags H@éﬁgﬁ & BM fg%?ﬁ@é’l?wofus ope%rtoteln of the

incentiongey a8 EQAIC €5,A 0 Iryaaaf n@ktdhmrmontthsagnmmeamahbe af the
stage 111 col orectal er. is treated wt

T 5100 RO O 550, b ettt S aNhers i s in

cd@&ﬁnaﬁlitﬁ 28 nffi%ﬁﬁﬂ ¥E&redsd ﬁr@”@Phﬁ%Rjo@al'evéI”J eRb RihtRlent is

an ErbB pepti fusion protein of the invention (eg.
repegied nmmhsv\iatm when\xle@R@Fnb bloedppearsiade tofiseragain and 6

Bk, RO n oV s CBReORRl AV et gier 1 WP ian gtools

(cbldnb&Eopy, lI':'F’Oéﬁ:ahe\FﬂT sthe, bfccpbABNhel RvEEBEBAINEGembryonic

nonths later when the |G--1 blood | evel starts to rise
ardigeinr Gy %ay%@R@n&i'ater no tumour is observable

anynore with the usual detection tools (col onoscopy,

CT scan, PET scan, etc.) and the |evel of
Examnple2eietiood foetrbaging brédst)caiiceys nor mal . Exanpl e

17 - Method for treating prostate cancer A 67 year old
A pany QA Qigh yserdtagngsed é@g 3 plager lYstueastcancer '91 keated with
al 1Be I 0

oA e aRL IR, TOSEES AT ePRE ST erER RNt pn to
prtamerptrraetastaamesmrl\tesha traespheresdal mjeamm’pbfsam HedB peptide
injectio hreli.n M fusi
le%algn Ipr(gtre qq‘ghg W&ﬁ‘t'% eq- @Q@ééd)[ﬁ%l hlli-? WQ%kS a significant
shfkada - ol VthB! RinfouteRkSosser il Wit apPedialkeg Sop fmeRtasis
tunmour 1s observed Wlt out appearance of netastasis
ele¢wharee inecorralationr with atsignifiednt ldearesisgrin iIGE ehblogd devedsehe is

in 1 Gk l.ood |evel ., The treat t is repeated
i AT dP AHBRUTRE 1odice] BRSRG By dp €Ra PooRsIrysiop. 3
mae@kNaeAdhénvRe HSFLRbRbANEVE! Wy td @.geba%maaln@w injection is
anynore with the usual detection tools
replizast a9d ihmosthm lateRNo tuM@HE i ebservabler @%ﬁ@@r wihythe pual
Vv
IR, SoRMRESER G BiepsBonecite, B Tol &fsyidn JonEGrapny.
mgamwramﬁ@t@)ear old man diagnosed with a Small Cell
Lung Cancer at extensive stage cancer is treated with
usual chenotherapy and radiation to treat the brain

Example 21 - Method for treating colorectal cancer

N

A 62 year old woman diagnosed with a stage IV colorectal cancer (3 metastasis
observed in the liver) is treated with chemotherapy, by injection in liver arteries.
To improve the effects of the treatment and to prevent metastasis elsewhere
she receives a transphenoidal injection of a bombesin (GRP) peptide TM fusion
protein of the invention (eg. SEQ ID 29-30). Within 2 weeks a significant
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net astases. To inprove the effects of the treatnent

and to prevent further netastasis he receives an
WO pdopasEnous i njection of a GHRH peptide TM f uBCDGB2009/050666

protein of the invention (e g. SEQID 9, 23-24, 33-38,

57- t S nlflC nt s eofthe
P kg oL e firfot AR DelAstut o afery ol WANPEC aitedrGice of
miials e@@ﬁ/ﬂéfeaﬂﬁ%oﬂfeldir@haﬁlﬂﬁél%grﬂﬁéaﬁﬁt\’fb%"c%as'eﬁn IGF-1 blood
correlation with a significant decrease in | GF-1 bl ood

levely eBurgeneist theatreslized 1© respeva the Rimavitans thet oetaipaiass, at

b 3Bl it ThB el BTl e ol bl W irbolhs fud < Toer

witken et IGI1tiedd IevEt stayts to Ge Seih alRO, MBAthsdatenindGumour is
Radi onucl i de i magi ng, bronchoscopy, etc.) or using the
ohgervable pRrAOEe Wit th%@émﬂﬁ%@ondpolﬁr{p@baam Cexeap, EET

i t
scifye ot o et B EN R LRE g AR B SR HEHal,
treated with surgery. To inprove the effects of the
{ t d { { ast h
ExdBRLTonMedaed fof GEH 1% PEPSGIE FRRSAT pept | de T fusi on
AW@%@ér‘“ol@meHedligt‘/&‘é | Rt (aegta eq@ ;5rQst]a§e céﬁéer |lsntréé18d with

next three nont no reappear nce of tunmour 1S
hasboeevderapyd nbo rimpeseaties effeotsbel the é@tat;dereu gndhor prevent

mplstapls e datRube e rafeEn bR ety PEFRUPERSARR T Lsion
prb@wrofvménnt/ém.oh%gl SEQom 18y el1)st within T60wéb§§ aag@nmcant

6 nonths |l ater no tunpur i s Observable with

shn@&age det doei Bimewolis Qtzaﬂrwd)swtﬂmpt eppewrance po @@@Stasns

and ti o=y
el§oindrenif cordaligt fiincd skAERACREEASE T IGELY BEBYUEER e
treAment isrdpéayshs rﬁb@thmat@n wiHenrgthesiSF-M Bldod IsviehgrarttMo rise
breast cancer is treated w th neoadj uvant

agaire rvcher ApPthsT@ternpe JWemauk éS é?t?s@&@l%fanﬁ/ﬁ@r@ iR AReytusual
dé’!@& o‘h oBIs§ r‘a(y ProAs5amt %c m@?tﬁ@‘(&?‘r@cﬁhl yltrasonpgraphy, CT

ransp enoi I njectron o pepti

sqang e, raraf thehevelnvERSAmaniepackSiedrmal0) . Wt hin 2
weeks a significant shrinkage of the tumour is
observed w t hout appearance of netastasis el sewhere,

E*éhﬁlHi?L RictRad Yoi fredting Brbadti@iHcelecr ease in | GF-1

bl ood Ievel. She is thenh submtted to a nodified

A ¥dyestioldraesnean dragnosedw\tltl'i a stagestiadreasincan@emisnireéated with
| ater th | ood | ev artst rai

negidtyahh elndigrant. o TEPE oMy o BePidfent and to

préQeritUiBtastdsts SRE f6dEE aaraHEBhendidhNinfdteod ©Ban NGF peptide
detection tools (MR, ultrasound, breast-specifi

TMofeiBionoproiein <&fi e Nyeiiaa feg, SERNMR Griaptd), lé\fl@)n B weeks a
h t
S'@%@ér Sﬁﬁ'@(a\%nwgoﬁ agtﬁgnsoté%e% Itéf%ap\%ogzy@ﬁfc@tco el é? of

metastis é&eWhta@tnawoﬁretdma rwitrtlai gigriifieant IdeeréasleSmtIGFai ¢>¢bod

wi t h chenot her ap by injection in liver arteries.
leyetp o (adied] em@$t196%36 1y & thepareplized withtregpmstiustione Bﬁt'nJeCt'On

of The ARG hrotéih SEWMRERA 3 months later when the IGF-1 blood level starts

to rise again and 8 months later no tumour is observable anymore with the usual
detection tools (MRI, ultrasound, breast-specific positron emission tomography,
mammaography, etc).

Example 24 - Method for treating small cell lung cancer
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she receives a transphenoidal injection of a bonbesin
(GRP) peptide TM fusion protein of the invention (eg.
WEBQhE420- 30). Wthin 2 weeks a significant shre¢TiEBo®9/050666
of the tunour and the netastasis is observed w thout

earan of rretastals el sewhere, in_corr tion
o W5 B rfen TaePouel it e iedstagdsaa Fifarib cancer
ca$f¢ég¢§ Yrebfed W&A (Erfé@hcbtﬁél%ptyowm@ffﬁéll@tlérmhértéiﬁ?ufT@ﬂﬁhp%\% the
mstatasta5|s at the sane'tinme. The treatnent with

effagts o the deeiments arcsbécauogaventrmﬁhaﬁ@swatceapmmrnelsawhere he

repebas o s Bhe el MbBlGT of S T3 ST boai T TRk Fptein o

the et esttioney 0OBER) [T abon0S2H P38, 39T4$y: awithirES veseks, a etgtmfibant
and the |evel of carcinoenbryonic antigen (CEA) sta
shiipkage . oistBapiumneyr s \ehsesve oW'”ﬂQLEaﬁpﬁ@ar@F‘@%taf gne astaS|s

e|§éWﬁ tﬁn &SN Wuﬂ [2; glc‘aﬂ{‘ﬁéﬁréa% H‘l s1t 81%8d |J? The
e cancer i1s treat’e ornone era
treatrmeat/s tdpeatdd 8ahentbt latee whepatheel@F- arbibcbdalemeegmmts to rise
rTEtastals h re%elves a trans enm? ection of a
adAih 29 | ENHI (AT B (HAOUE IR SSerYabls ARyRIars Vil ghe Usual
de?ﬁ@lan[oB% g)@ra]% -CWskhh NMRIVPENS s@arti 'Iﬁé&l@ﬂhcllde imaging,

nkage tunour’ I's observed wthout appearance
broncfmacasy,ﬂcs oeLisioghilee gsualplaast testsaecommendedgor this cancer.
significant decrease in IG--1 blood Ievel. The
treatnment is repeated 3 nonths |later when the I1G--1

EXarfiplé 25V Rlethbdfostredting tolcreatdl candep nonths later no
tunour is observable anynore with the usual detection

AtBolysal rig ayan Mms@hwﬁh S gtagenVitl colpregtad rtamoyr receives a

U ASEGREI0N Y o GRS S 10 RSeh 45 Bk e
SkQeiasy, zame33438487mr WitmnvrpmeksiIaaggmﬁe@htvgﬁnhkage of the
stage I]lia breast cancer is treated with neoadj uvant

tupeshdt ABSENGD WithouhBPeeRIaneR obfMelestasisrelsaydaree iy erIFRIation
w@rpg é%ﬂa‘?ﬁ’?%réﬁ%%ﬁ@ﬁ'ﬁbl@gg rl]é\%g'm%;%é”lg goes then through

transphenoi I'njectron o
syrgeryeto reoiove e iturmeut. i dhe ([rtegtm@EQslra)ddted n9ononWst Itaten véhen

f t h k f
S Jao0s DRt B ks 295 et L rhaIBS dplek e tumour is
otsBriHE ShAbRith e B3AUHEARAboRYEARABS:ATY. EFschn, PET

A radical mastectonmy 1s then i zed
soant ator)eansribelens obearcioenbryeiciantigef (Cké\)fstayisamormal.
protein is repeated 3 nonths |ater when the IG~-1
bl ood I evel starts to rise again and 8 nonths |ater no

EX wzsswmwﬁsav@.bireamgwbgtamban&é\e usual detection
t oo (MR, ultrasound, Dbreast- sPemflc positron

A B yearoplch @ﬁﬁg@lagmﬁe%’ﬂﬁ’f’rcﬁg stagey ! m"o&t)ate ERABeRS is tpepted with

r. L e. a
oAb et SR o B Ol M e o
th€argathesBrare tol srelestamethstdsihe in@amtésea alayisphédbudal InjeCtlon

radiation therapy. To inprove the effects of th

Oft%%ﬁbr%ﬂ@%t'd&nﬂ\/'tfés'ﬁﬂ é)&%tﬁtn PRhg dnvesition (eg a%%@alp 10) Within 5
U5 SSURE ARG, et AP REORALa S b o
m(atagtasﬂi@sb@hmfe i2@orr2@tiod 8yitr8a-signilicant \dechease3nwetks bdood
Ievelgml'he C[reattment is repeated 3 months later when the IGF-1 blood level
starts to rise again and 6 months later no tumour is observable anymore with the
usual detection tools (X-ray, ProstaScint scan, MRI, transrectal
ultrasonography, CT scan, etc.) and the levels of PSA came back to normal.
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shrinkage of the tunour is observed w thout appearance
of nmetastasis elsewhere, in correlation with a

W@ e@nitfi4scant decrease in | GF-1 bl ood | evel . ThBCT/GB2009/050666
treatment is repeated 3 nonths |later when the I1G--1
bl ood | evel starts to rise again and 7 nonths later no
tunour is observable anynore with the usual detection

Ex#&fipfe 27 MtXBod fdr fréafing Wréast’Rfahceganni ng,
Radi onucl i de i magi ng, bronchoscopy, etc.) or using the

A $duearple owomes tdiagraseanwittt edstege || hreast sAoeer. isexeatpd avith

(ﬁ?@%“fﬁ%&%ieg% o, Wl bRl ol balfilfifb. o

RS effedts Of Ave freuineért &l to prevﬁana nf&tl%tbﬂs Rhed@céiVes a
u3|on protein of the invention SEQ ID 9, 23-24,

trag@pggno@aL 'QJPFUO'W)F i WP2PeRtigesT™ fg$lgﬂ|prrq>t§5h@f @ﬁr'n‘fﬁm@é‘ (eg.

SE6, BT ENL] WiRR2 Heds & SifbatarfiGagcorhe wmour is

olsiegred hmtanuthdppeaaaeelof metastadid cabsbwrﬁerej in Therelatibn ewith a
oes then throu rgery to renove e t.unour

S iaraiotgase B JBE: bbocisBhe Ta @A S TRBCHled & months

|afé|r Qb %Yee'leﬁi’%to%dt RvEl SRrRIRY ﬂﬁé‘ ath féﬁaté‘ﬁnbﬁth@la!é‘? no
tunour is observable anynore with the usual detection

tummblr§ obmmableoajwnore’mlﬁcm USET deteationetools) (MR ulttasound,

of cargi noe c antige ays,_pornal .
Dr RS neE s oS il F PO oOBER o MaraBParR Easich: A 66
year old man di agnosed with a stage Il prostate cancer

is treated with brac%herapz and external beam
Exampla 2% nMeshed fiegtre gﬁmai eell ng-eanears of the

t e I .
A ST A4 BRI & SHAT LA CHBEEL I B dpagpie
stagotieitreatéd twith lchefmbthe(mp)( wd GidtidR tH&rapyV tTe nmprove the
weeks a significant shrinkage of the tunour is
eftaste Pl i WicepentS ki RrRENbMeiapiasisagisewbp-hiRdeeeives a

A RaBSFORLERIRRI S SR8 455630l ol B huonion
(egh&EQ e 8,3 2226637 )l eWdthirs Baneekst @ sngrsfazcmgzshnnkﬂgb 6f the
nonths | ater, no tungur is opservable anynpre with

uayYs) a2 cEiMIRUtasLIR gizer QY ther BiGiasias! t'Ss@Qﬁer"I@ﬁl Winout
aﬁﬂe%??’k%cb@' %th@%%%h&g ﬁﬁaébrréffiﬁtﬁ)r? vAiRd atE nlﬂcant

'evel s of PSA cane to normal. Exa e 27 -
degasease isaGng dioashlevek ahbe treatrsertt lyerapeaied twmeaafter 2 months

arvd ?r%no &d gﬁ{‘%% ééga\gglgodﬂg\(eiéﬁaé't agrﬁs%:)@éasmtfhe paf:i ents died

110hﬁmﬁsh%rt@ma midfAthst Fa@é?rtthéh@@ecfég Wity aypd of @bberé® and
of the treatment and to prevent netastasis she

thisestege ekthg disegsephenoi dal i njection of a VIP peptide
TM fusion protein of the invention (eg. SEQ ID 13, 2
1) . Wthin 2 weeks a significant shrinkage of the

Example 29 s- Birsting csevetionidndppeivcassays net ast asi s
el sewhere, in _correlation wth a significant decrease
TQ ﬁete@ume e sfiicesy &f thermolypeptiderdusions We:paye egnrmed their

ﬁ&%lddaé;gfrgéﬂﬁ Eﬁgﬁtb@: d%c@a%@%ﬁ%%%F%BEQHW& &nd IrbGitro,

and er ‘'no tunmour i s observ
aruh;mdeerewse Humloer gsawih idetieat Tios follootisg @SBays are exemplified

wiﬂ% brl-fﬁ-? ?uns%n proteins

A) Binding assay:
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breast-specific positron em ssion tonography,

mamogr aphy, etc). Exanple 28 - Method for treating
waemblisaed | | ung cancer A 56 year old nan di agroB6e#2009/050666

with a Small CeII Lung Cancer at an extensive stage is

treate W|th t her apy at| thera . T .
PR, SL e Gl S wes o Bres i ishBfftr Hnoear Blofy wister
rafetTeet RairsinfdrRuRes fodee éréccﬁé,é%ﬁeoﬂoutfémﬁﬂféer'é%éiﬁlhg tissue is

i njection of a ghrelin peptide TM fusion protein of

cut irdoismadimieess FrhtraseEeyredigisotation bpiffepd eldfg)are Wemeutuged in

24BN Rl Ie? A S bed il e ARk KMo PR er v
Ugihg Rordpidippe aderBitiee Chdiometiie Samtibstion Rtox@wieAesay (SPA) the
correlation with a significant decrease in |IG-1 bl ood

bindipg| affinife of teat@ERH ifus 'Qré[i%@iﬁﬂj i ®ivalalad: dp Bisypegard, we
m@u%térpéllgﬁﬁ RHSME-Ae l’rggt oh?%lﬂpgﬁA dssérﬂf g I:St?%lre'ds@H RH
e

patients di a er,
mIﬁwly burféem. e\xpeqicmmtsml(lsbl didplacanyse adsatyr Bathmnteaaneld using
this sta th ase. b 29 -_Binding, .
VaLBLS dHreREePnSom 0 ooty O REBE i R Dilen dirplein dg be
te8feqgt he pol ypept i de fusi ons we have confirned their
ability to bind appropriate receptors, decrease GH
secretion in vivo and in vitro, and to decrease tunour

B,&Ir OM&%%TM foll owi ng assays are exenplified
proteins A) Binding assay: Primary
Uﬁhg WItTes Xel$ kh&wi§ ENpRSs e Wﬂ%béﬂit@ﬂ ahdl e9'sBcrteveRbwth
mal e wistar rats. The neuroi nternedi ate | obes are

H@rmt\@ej @Qmoaﬁbateh&wer @eieniyn@ft ihes @HRE cansiruste on GH

sRcn. BrEF AR Y 1 AR bk I Pupke B Bifleilation,of the

Mi/8ogellsO ti epRardt imediunris troplagss ayy. aLbUItlmGe atnécﬂprrndc@mtdmmg
sensitive radionetric Scintillation Proximty As

Qb thaeGhiRviURPraPrateint §-H6D @ne dpylefnrgtivatedr brigPnas a

i t
odnfrofy iR (48, 1 TS RIS st HOH BobRliptidssay using
10pNRHorsikotirs sary 4o eKCI An 18- bi GHIRH. GSCtixepipke efethts type of
assay is then real %;5 SI ng.vari ous.concentrations

SECFRHAMBSSEY 1B PreTey ﬂer@m%garm%# b dp ﬁ'eﬁ%r%e their

efﬁ&éﬁgyﬂto oS8 VAR Hstadhe fkéth MATIS E&ifg. cel | s known to
expr he GHRH receptor and to secrete G owh

Hor nrone we denonstrate the potency of the GHRH
C):ons,tructs on GH secretion. After 48h with 10 8M
cort to induce the differentiation of the

THE BHRIGRSisn-prdteing YFigurss ﬂf%%ldbﬂm éré té@t@m@%dxémgaeﬂ model of

cul ture nmedi um containing 10nM th
ceparH-Using eplgsedakicell (linasb Gare d>ouHTe29n§dN| Bl e@®r LSM\D 480

A RBILHCY e, VS A8 A DSR2 T i or
injeictetOmthKEI5x00” 18118 M KiRbimodn sez@ﬁmlneeaﬁurwlbs/ tigitel Oélliper
twice a week and tumour volumes are estimated according to the formula for
an ellipse (short dimension)*x(long dimension)/2. When the xenografts reach
~70, ~150, or ~150 mm3, the mice are then randomized to receive (PBS) or
the GHRH-fusion-proteins (the active one or the double inactivated version)
and the tumours are harvested 4 days after the beginning of the treatment.
Mice are injected with BrdU 2h prior to sacrifice. BrdU only incorporates in the
DNA of dividing cells when they are in S-phase and is then a specific marker
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secretion assay is presented on Figure 3 using various

LHn to determine their efficiency to decrease G owth
wolernnsE7d rom M T/ S cells. C) In vivo assay: TPET/GB2009/050666

GHRH-fusion-proteins (Figures 4 and 5) are tested in a

or GHE Bl dra B8 iS58 B o4t ) S Bl B Dok Gouor
caeﬁ@%Smec%retmwquSmgné N%éb%eﬁlac anowa@ tB1d6t fF @h at room

injected with 0.5x1 07 cells. The tunmour size is
tempesatueel ang aerglm &olleeted; @‘féer centobigatiapekGhrid is anslyzed by

ELRA BERoRlft, 15 bR BRSO e s Dl PR et St the
tubftRirg eegasiitetl aehedbmpébed, pelrfg}oung (tréét@drm’& fusheh-prat€ins:
are then random zed to receive (PBS

actMRIYr MRS ririfedtedand eoraparad i A R S p——

i nacti vated version) and the tunours are harvested 4
days after the beginning of the treatnent. Mce are
Comglesioed Wi th BrdU 2h prior to sacrifice. BrdU onI y

i ncorporates in the DNA of cells vvhe
Thgse HRBs oM RE: hatdarastnacheCLlRT SXhs gk @ppoach to
trdtiRly! defpicat. '%ﬂdeér@ESﬁH gy §bvd D rIAEEEdit krPé/ Ipé%’% %)I%Ctb' d¥trease

the bl ood t di ac puncture unde ur ane
tharmeha‘elwgna)f tlaellaﬁ/e‘d deperacﬂ@"tt thowoutd) and thosrwe can slow down

erat.ure S coI | ected after centrifugation.
inp @R eP a0l Re e AR s’ ccor ai mg 1o 1t he

manuf acturer's instructions. The final size of the
tunours i s neasured and conpared, per groups (treated
Example 38 Methed feq wgatlmnomesmallmell lupg canceeat ed) and

ASSTRE" G O DI B oS TR et adtipa, gon
srhalvedli IdngrRNG@CAhd Unddrgaing rrgduommamy folgwitecsiegiebngnidval of

| evel of GYIG--1 it is possible to decrease the
thgrtgmoueisiGiven aftranseheegidal kﬂ‘&?é‘ﬁﬂéﬁta tcil'rlBUr Bepttﬂ‘?dTVhfk@'on

prifirt 8Pt |E¥%%W;(e%%_%9@ﬁ 9N 9 38 hep ﬂa\?\ﬁﬂh% 4 weeks a

cancers. fhodfor treating fon-sm
sigifitanit degrezsede thehsize oy dee tuohalrigbbserved :wrtbmbet appearance of

dj agnosed th a ta enocar. , hon
I, RgoHRRRe 1 SRCIHEB T A9 SRR MBCEagper BIIEA fipod
levél! %ﬁatldrﬁfﬁé\‘a‘b %fdlé&ﬁwtﬁwH?Hla‘t thig ;ﬂilr\’teahoatumour size does not

~transphenoi d I'njection o H peptide TM fusi on
lngneeseu anobthetreaarenn@nneitaata(sts gbs@Eepll DI gatraent ayith3the3fision

ordfesLElendrled mont st fulndBh 1GF  biePS 16 Rfrisda aE again
arE L ARb @S bige SlepRiIhe stablé WNlﬁphbeﬂnétas@éblél\ﬂder 3e next 3 months
significant decrease in IG-1 blood | evel. Radiation

wvthwtaﬁy additignaldeteryeniien being iiaslirgdi nt and tumour si ze
does not increase and there are no netastasis
observed. Treatnment with the fusion protein is

Exappht 311- Metbod fior trehting womrsmbl deffuitg ldanaer | evel
starts tO rise ag ain and tunpur size rennins_stab

ARG YeaR P %@@@i%gm@k%rv@'@gﬂwqﬁ with 3 stagst |NSUWIﬁﬁI@JanaT§ﬁylarge
cefddir&ihama!l with i eEERELOHh PRl IRGr BRI Woh&Yindergoing chemotherapy

and radiotherapy is given a transphenoidal injection of an IGF-1 peptide TM
fusion protein of the invention (eg. SEQ ID 15, 18). Within 4 weeks blood tests
for alkaline phosphatase and alanine aminotransferase indicate reduced tissue
damage within the bone and liver indicating reduction in the metatstatic cancer.
Bone scans also reveal a reduction in the bone metastase. Disease
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Exanple 3 1 - Method for treating non-small cell |ung
cancer A 60 year old femal e snoker diagnosed with a
W@ t@gasd4v undi fferentiated | arge cell carci nonBCT/@GBRIVI/050666

nmetastases in the liver and bone undergoi ng

chenot her apy and r t her S. e
PO ERScRondupd ahicae FaronrSssnyel Fehadiands siven.i fyrher
trégtmbﬂtafméfuaenPWéuﬂtl on (eg. SEQID 15, 18). Wthin 4
weeks bl ood tests for alkaline phosphatase and al ani ne
am notransferase indicate reduced tissue damage wi thin

0. I n I t
E%’%ﬁgté at | qu(}éél\fé}’trb%{(%]@ sca gﬁééﬁ I{’jﬂg dgﬂcgpr educti on
Abn gﬁeb%l@%éle@hd&dr&ﬁégno@ed eam@st@gée%auamoug cell ea’thoma in
nmont hs survival the patient is given

th?d?rpﬂ@?' ofr gt prIHEal ghephareauig gWeBr%ﬁr@ﬁﬁph@@%ﬂl igjegion of a
BB TV Sk 50MPPIR ik T EQTERs 28 0

57{:87) . CHfithim cﬂrwelehs ten eslgmfmanhlshaﬁkagm of éhe rtatnocmh estobserved
hen idal injecti of a

Wi APeHIANT s P P PSS B pwelE, T O IYAn Bt & igaicant
dédteé’se AICHEH b%’ﬁ@l%weI57TI$g}reatrH¥rﬁthb Weéedt@@@m%nths later when

signi ficant shrinkage of tunmour 1s observed
thei IGFomtblambdavetrﬁtarteftommeaegam ane| 4 aendrthe lafen no tumour is
corr atl with a signific decrease in
ofegieié i Tog Littidtedin bRl GT 3Eab MEFRET AR ing,
Radenlificel ibgRg, | F8RERSSBPY S et®) 'dorsasiAgathe asgal4blood tests
nmonths |ater no tumour is observable with the usual
regeteandsd feobisscqneer.ays, CT scan, MR, PET scanning,
Radi onucl i de i magi ng, bronchoscopy, etc.) or using the
usual blood tests recommended for this cancer. Exanple

Exéinple\83 hmethod for treating breastsdancencer A 50 year 0| d
woman di agnosed with a stage |Ilia breast cancer

A BDRRS INOmaTE RaAveth 1B FRORAHB e aesF 5, EatRg with
néddoffaRt Shehidfhdrh t“‘FcS‘tumthfbet e fhePbfid @8lofMPbApeatReht S to

recelves a cortlc ropin asi ng actor receptor 1
provertdi mptastadis dhel Mdainason oértltbteoplnwetaasmg facior SECEHOr 1

bisgihE oAt GecRl dVSEH alth sTiBFay oSee (4 BRE: Rliniuf weeks o
s@hﬁ@éﬂ?e%ﬁrlnkdg&c‘wr At uAbUM 1 Sbsehadd fligk g?ggﬁ%ﬁée of

| evel. A radical mastectony Is
metestdsisedlsaivhare, ée coselation with aTgnifiegnt deicraasef intlid-1 blood

evale A Pafedl i Qelsorif B flefi o3 RL AR £eRb 8, mhE dniection
oflthé QisidHPploteTR U re a@éﬁ@ﬁtﬂtﬁh@la@étmrﬁth‘@ IGF-1 bfbdéjslel@él starts
detecti on tools (MR, ultrasound, breast-specifi

tOﬁ@@l&Q%ha@rﬁﬁO@hStaiﬁlbm BsnRQur I&@ﬁﬁ@yaabr@nymr@)wﬂh the usual
ddr AR & q)\]IRIN%ﬁtF%%Hfﬁ e sﬁébé@né Hgé {r%ﬁ %HISAI&H St‘od”nography,

Cancer "6 year agnosed

mainagsyrapiay, let€lel | Lung Cancer cancer is treat ed W th
chenot herapy with radiation therapy. To inprove the
effects of the treatnents and to prevent netastasis to

EXAAPRY 3£ RMRNSE For f18ating small cell lung cancer

A 60 year old man diagnosed with a limited stage Small Cell Lung Cancer
cancer is treated with chemotherapy with radiation therapy. To improve the
effects of the treatments and to prevent metastasis to appear elsewhere, he
receives a transphenoidal injection of a KiSS-10 or KiSS-54 peptide TM fusion
of the invention (eg. SEQ ID 54). Within 3 weeks a significant shrinkage of the
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recei ves a transphenoidal injection of a Ki SS-10 or
Ki SS-54 peptide TM fusion of the invention (eg. SEQ ID
w®2009/18irdhi n 3 weeks a significant shrinkage oOPCT/GB2009/050666
t hetunmour is observed WIthOUt appearance of netastasis
el sewher e a_ si n| ficant decre
iU S ohSen BB TPoYE pBSRIENSS bhrRIFRErS GeatiarEanasar ciation
witpat §l§mh§érﬂfdé@,‘ﬁ@éeet elGESt-Blobd 9! | emd tréétﬂﬁérﬂ i QeﬂSéeﬁéd 3

agai n and nonths | ater no tunour i s observabl

maniedater whten thadGirsli Rloogdeweltstais tQ)6$% againrangs’ ‘anths later

nd i B oyt St S BRI eh BelesPdh o peravs. T

sdaﬂcmmepﬁadsémfnlﬁwlﬁedi@m@dlde @e@mg ebr8hchosiepostcf) @r using
reating colorectal cancer A 70 year old man di agnosed

thWU§H3|ab|@@%§%$t9r recepInperRdadior thigbaicarecei ves a
intravenous injection of a melanin-concentrating
hor none peptide TM fusion of the invention (eg. SEQID
Exsdinple/8s hMetRoddektreatisg goldmctaitcaaber nkage of the

t ur i s, observed w thout ear tastasi s
A ¥RRe 0! Man diaaness i & B ot aut eaees a
infrivdrdus inj th‘?d?{joﬁ §W%amﬁ"t%n%@htr§fﬁg Heﬁﬁor‘i@ﬁapﬁ@é FNOfusion of

surgery to renove tunmour. The treat nent
theepmtmm ¢egrs@sID adpr VWitiem 2tWeeIk£E significard slhembéage of the

tarts@ and 8 months lLater no tunou

ol abfaed fuBREt ApSrirancd BE iiReh S e iHiaTR, fodrelation

wite 8l sRiHifcePP Yectehse Q@'IGFHEB'Ioéé 3ével etThe) paidfit §H8s tdrethrough
of carci noenbryonic antigen (CEA) stays nornal.

surgeYIPeea®ve the tioaur. ofhe rtreatmﬂ@t iprepeaied dcmenths Iatefovhen

th¥el F- ?'ﬁggﬁﬂe?%aggﬁg% ng gggln %ﬁ@% Irhor%?%%@?qﬂocﬂﬂﬁgur iS

rea hyt her ext erna

otrseekraﬂe anymordwiethe Tsualrgstestionttbelsgtdiendscaply, CTescan, PET
treatnents and to prevent net astasi s he _receives a

S%ﬂaﬂ@ﬁf%ﬁ&h@éﬁ’@' ﬁf @@Flr&@n&ryﬁn'ﬁr%lt'géﬂ i(GE st rﬂ@mal
pepti de TM fusion of the invention (eg. SEQ ID 55).
Wthin 5 weeks a significant shrinkage of the tunour

Examples36 v Method fioutrealipg prastate oancert ast asi s

A ST Qa0 PGUGIES WAB 4 St iorlels SRRGRTal eated with
brﬁ&ﬁ‘}tﬁérabgta% é’)@?&ﬂaF t’l%%trﬁ Ghdidtion 8&%b|n%¥]e|Toslhﬂfrb§e tHe &t of

agal n an nmont hs er no tunour is observab
therseatmentsi artd tolweuemtarmtmtm hemecaivtssa (ransplyenoidal injection
Prost.aSci nt,_scan nsrec | ultrasonoagr
ofch BRUARH-BheBSAY rertife TH{ ARECH e MhERESRIEY 8B 1D 55).
WitRIn8l wesxerml@rﬁﬁca?ﬁtsnﬂnw?@fom&ﬂ%bhﬁﬁ% cabseaied without

IGF-1 levels in vivoAi 0 assess the inpact of
appearanggiinelasiasis ejse\@weremwa_rmtmsw@ha@igmf(ganldecrease in

f .
Cahitiges Bl Tre YitBHR i bod¥ted 3naRE RAFAIFE LY 16F-1
bléod neves : sté\t&lltcb risel aginragl 6- enwtsy latért so rtarrnualmexﬂ)servable

under standard housing conditions with lights on
anysiqgien With 4 e gtspal resiectiond toRls etX-Ealai Pmt@Seat |$q§Int unMRI,

tr%ﬁ&ﬁpbﬁr‘é@{)ﬁggr’aﬁhi),oé?' sﬁ‘:%n?@f(‘:%' Al 1EXs BF PSR back to
week prior to

normal.

Example 37 Activity of CP-GHRH-LHD on rat IGF-1 levels in vivo
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surgery. Surgery: On day 1 of the study rats

(200-250g) will be anaesthetised with a conbi nation of
wog@aasErd O. 32 ng/ kg fentanyl citrate and 10 nex®kRgB2009/050666

fluani sone, i.m) and diazepam (2.6 ng/kg i.p.). The

A/msgh'io g%slq.rmev%r']@pét%)fgép %ﬁpdwgg&rﬁgﬁéﬁﬁiﬁHg%%sion on

|G(FPq>rre9é|s IH<tatsneed (RYs! At trBgtvassebmpBidd with k/bl%le only
close to the entrancé of the right atrium Cannul ae

tre@ted costrpkefill ed with heparinised ( 101U/ ) isotonic
saline. The free end of the cannulae wll be
exteriorised through a scalp incision and then

Materias bed Mdthoggh a protective spring anchored to the
skull using two stainless steel screws and self-curing

Aramﬂ%%%?maiQ:SpraﬂueoQ@wbeyr@é%m@tam%w@eraﬁt@nwgmsmg
cdr{a.tid?fé' tH%ﬁJg@?ﬁt %t b@r R tlve S%% of! Qaf h\/%lﬂ%ble ad

room The e rlnglsa
licdturre a@main habitusted viel hbhemgatdnwwomhéoralalt r‘raiastrmxwefem prior to
freedom of novenent. Cannul ae are flushed daily with
SWEeAri ni sed saline to maintain patency. Treatnent: At
09: 00 on day 2 of the study rats will receive in i.v.
i njection of CP-GHRH-LHD or vehicle only control.
S@geny:i@g:dayht dddhe ehdydrass dBGO%@gI) iwi@ beyanaaatiieidsd with a

has. b i | d
coqirantsneP hyPhSiE 8 gkt Iyl irbieind 10 rag kG Higaisgne.
. rhf)%ridJQMbébaMeqq. Zﬁ%gl@ pfrr@ﬁ@htaj@gumr Vain fis bﬁpose/g and a

connected to t mat ed bl ood- sanpling system

silggtiodippad dag- 8-AKumimni ag-\4-93 re@ginelyiBeoe casarsl €2origx, IUK)

nSEneP I BIhe el ol K168 qielo Ble elfitbhs b re giony ayyium.
Cohmgde &ﬁmlblee@e‘fmédl V\ki)tﬁ Ieesp drigvderd( fONU/reldgdotvnicl satingt The free
no nore than 38nl of whole bl ood. Results The | G--1

enc pé|the ganaulasa ¥l Peyextgrorsed drrougk @ ssalg tnC'W@Lﬁ*@ then
; e :

R P45, 3 TR REARL RO LERRI PN ) dlness

steel sd:rews]?hhdlwlflemrmgcdenmmacvvlich F@Ilbmgrg}re®veay LEE‘IIT8|S are
0. 0416 .aft Act t

nesediRingiE-ahCades ndhe Baele PRod A oo e end of

th?%&@ch@é‘%ﬁnﬁ?% 3&5(‘:%0‘ 6 4| h‘éﬁiHa$ Swhil tH{et-dHeRi- thEBnimal

usion identifTying the tinme delay between
maximu dreegiononf eneyemsnti @anrilae @re diished dadyrpadthnepatinised

[ GE-1 | ey terials and Methods: Animals: Adult
Sarlﬂﬂﬁéogfﬁ'gguép C¥y rats mai nt ai ned under standard

housi ng conditions with Iights on at 05.0Ch (14L:1

0D), food and water available ad |ibitumand
Treabneniard P20 pvudang @fdhei studnsatsorillgeceivadn iv. irieqtion of

Cﬁ[élqhﬁ-EHf)%rg\%r}fcle only control.

Sampling: The automated blood-sampling system (ABS) has been previously
described (Clark et al., 1986; Windle et al., 1997). Three to four days after
surgery the jugular vein cannula of each animal will be connected to the
automated blood-sampling system. At 07:00 on day 6 sampling will begin.
Blood samples will be collected at 10 minute intervals using the automated
system for a 24 hour period. A total of 144 blood samples will be collected for
each will contain no more than 38ul of whole blood.
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Surgery: On day 1 of the study rats (260-280g) wll be
anaest hetised with a conbi nati on of Hypnorm and
walec@zapam The right jugular vein is then expoBeHGEBR@IAS0666
silastic tipped (i.d. 0.50 nm o.d. 0.93 nm polythene
cannula (Portex, UK) inserted into the vessel until it
lies close to the entrance of the right. Cannul ae w ||
Rbsymyefilled with heparinised ( 10 U m) isotonic
saline. The free end of the cannulae wll be
That@lrildeveleavenermagsure wiing pniledt§iEdASard. gaguwd’ illustrates

= SRRH SRR BERPRT B P ISV Bl BBl o B0 Tats

comparetisiovthe | vebicid @asedontroliwith ditdiesl Posges =i 0.0406 aMBE only

room The spring will be attached to a sw vel that
fivg da¥®s t he ani mal naxi mum freedom of novenent.

Cannul ae will be flushed daily with heparinised saline

to mai ntain patency. Treatnent: At 10: 00h on day 5 of
Ex&mpﬁe 88yActivity of IQP-GHRHUHD ron rat.IGF3] éevelsin ofva he

CP- GHRH-LHD or vehicle (sterile saline). :
Ao Indeatgale e cprinyY: fbec SaRendora G- HRH Rl afusion
S I r e r t

A" HE R0, SR Detibph, Al RRigh BT AR eg® g the
cqrh@OLmdpi@rIGFemtle\(eR until the cannul ae bl ock). Plasma

from bl ood sanples will be stored at -20C for |ater

anal ysis of IG--1 content by ELISA kit. Results Figure
Mgtér}al/g shd M&Bods:statistically significant reduction in

I

GF-1 levels in the fusion treated rats conpared
Amlmame’kdxéhmlesserﬁgpecaﬁw&ey rats graiatainecoundesfstandard housing

oo, IR oo B0 V1418l BRE e, e Avitpie ac

libitdm rEnglahiabituatbd Ad- %Rt-hngﬁbrﬁdJﬁcbrw fomn agrieaéth 1 hwesknsrior to
|l evel s in rats five days after treatnment conpared wth
SWgeiYel e only treated and Cctreotide infusion controls.
Material s and Methods Aninmals: Adult male
Sprague-Dawl ey rats mai ntai ned under standard housing
Su:rgecy tOordayw tdf thda @Itmd;/ mats 26028090 Wil bie: éné)s[@thetisaddwnh a
and \I\ﬁltel‘ vai | abl gﬂ I|b|t and habi t uat ed
CHBRIE MP??%@”# azﬁpqrfé € A9 geQuigrF vein '?6“9” exposed
ardd b $h¥tic ﬁHﬂS@f"(leb @50 e, &.Pfo. 95‘%@? lﬂ)@gytco cannula (Portex

(200- 25Qg e anaest het'i sed w | nat1 on of
UK&/mﬁﬂrted( thZhergveegef entiaityllesctlosatte thedenaneg log the right.

fl ' i, d . Lka L.p. ). T
confine Sl Be arela, A8 reeRrERAT A R sdehidipedRe free
erld oflthDedthuirae vl e Ext8Rorfdad ﬂﬁbM@tﬁ‘%n&é}Qnrﬁwélén and passed
(Portex, UK) inserted into the vessel until it lies

theaugea ﬁ@rlﬂgl@néhofieﬁlnf@ethngkUHélSMggﬁﬁlrﬂﬁS’i steel sxAwEIans dental

cefybrht. RRIALE fdcodel S0DEDI BESERLIRlikiTlohal 89568 P the
i he reee ecanuaevvll Be

ABSt I@binorTlsect;iringowglhbe sttadned tecbsswivehtishtt Alksws the animal
maximum freedom of movement. Cannulae will be flushed daily with

heparinised saline to maintain patency.

Treatment: At 10:00h on day 5 of the study rats will receive in i.v. injection of
the CP-GHRH-LHD or vehicle (sterile saline).
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tunnel l ed through a protective spring anchored to the
skull using two stainless steel screws and sel f-curing
walenwvako4acryl i c. Fol | owi ng recovery ani mal s arECTGB3®d/050666
i n individual cages in the autonmated bl ood sanpling

rogm The end. of .the protective spri.ng is att ed to
BiEStamnes At 1 adafe SanbuBe BesiBlenienbial bR, SSmele
(1D0EB dAMpef taRBN RN backaana @8 36h eShpidtedilldse taken frbm day
heparinised saline to maintain patency. Treatnment: At
S tmday 18rof dlag ezxpesiment(astundil theaganrnilae blogkgiRlasmna fiony blood

| 0] I e ' ct i : d. or ' :
saFhES T Pe Mirsd -8k ML R Gl s BB Aot L6 A it

will begin 6 hours after the start of sanpling

(adm ni stered via one of the dual cannul ae |ines) and
Repylts continue for 12 hours only. [This infusion timng
F@DF&J%‘ﬁli&fat@Q aeé‘t%ﬁéﬂtic%m g iﬁéaﬁﬂ%eﬁ&@dnoﬂn ﬂ%m%-?h‘é\}ééé’in the

ee baseline secretion then conplete I nhibition an
fusioantreated dratse comayéd ed dha diehBem@niyngonffolefrant dawntfedr after

bl ood- sanpl i ng system (ABS) has been previously
UreflBtvbed (Cark et al., 1986; Wndle et al., 1997).

Three to four days after surgery the jugular vein

cannul a of each aninmal will be connected to the
Exampim 88 dAetivityl of & GHRHHD @n ratitGH1evelsdn wivg 6

sanpling wil] begin. Bl.ood sanples wl [l ected
AT Bests e i e P Reich, Bb iR BRI fign on
growdd hBaHbN® RsVelslin Aatd ata@ldaQt alld tlebanrentesmpaedwith vBRicle
col lected for each will contain no nore than 38m of
oy teatasl ad Ockestide infrsien ool hor none | evel s were
measure using an RI A assay. Figure 9a illistrates the
vehi cal treated animals which show typical pulsatile
Metgregsen®Mahoyg h hornone, figure 9b illustrates the
conpl ete abl ation of the pulsatile growh horno

] ne .
Anigads Adugt mate BpeagueeRewieht rRtsrRipiefs oyt shargard housing
' h ' 0 | i
odigieis, Wfin MUHE ot BRI DEUPI0RlioBY At e BlMable ad
licGobhr ewidi Habitudtadi ton hoasisg opmatitiorSEQENCEea3tSTI WeeSHpior to
| D1 LHNA
SWg&tccat ggagt t cgt t aacaaacagt t caact at aaagacccagt t aacggt
gtt gacattgcttacat caaaat cccgaacgct

ggccagat gcagccggt aaaggcat t caaaat ccacaacaaaat ct gggttatc
Surgeosdogtdpyt hadtthe studyacats dgaa-250g) will be anaesthetised with a

cogﬁtg‘lﬁg& a§fgg@ﬁéﬁ?@g?gﬁ&%ﬁ?g@%ﬁ?ﬁ&%g%%ocggtrr%/%tfl%%%tone,
i.rAIGHRCaReLPSH! Qo RGgkGitAs TRRARGINE LEORE GRS ERESSERER] a
‘gacct gggccgt at gct gct gact agcat cgttc

silgstie tigped ditt @?@Qggeggtot- @192 came el bere sengelgatftentae ¢JK)

inéglé:r"ilé:& gt ttﬂge\}e%ggf:%filaiiﬁigé%‘fcfs%qfo;g}ecgptrance of th éigpég rzijlum.

tcctatcgtt ccgdagaact gaacct gg cggcecgtc

Camadlee agl begarefildd agiaded gdrpgdezaCidaid/ml) isotonic saline. The free
gttct gaacct cacccgt aacggct acggtt ccact cagtacatccgtttctct
end: gh dbe tcenpetasc yilt Pet @%ﬁ@@%%%éfﬂ@g'ﬁa a scalp incision and then

tuﬂﬁéig&)cﬁﬁ%@g 835?8!&%? %gﬁﬂ@%&%&%@ {oAHE XREH 93} Hlriess

accct ggc gdact gat f cat geaggccaccgect gt acggt at cgecat ¢
staealt scrgascagd etftcwragadentah@acdmadgiigwatlg aecagay gndogist are
t {t.al . .
nistlga dudiitiaberans ithg quipmetackblogd samAPepeghdieread of
the RO SPARG 1S S9N /LA AdhbAR@R swivel that allows the animal

maximum freedom of movement. Cannulae are flushed daily with heparinised

saline to maintain patency.
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35

agt t caaagat at cgcat ccaccct gaacaaagcgaaat ccat cgt gggt acca
ctgcttctctccagt acat gaagaacgtttttaa

wagmaAas|r@cct gct cagcgaagacacct ccggcaaat t ct ct gt BB GCR2AWYHS0666
gaaat t cgat aaact t t acaaaat gct gact g
aaatttacaccgaagacaacttcgttaagttctttaaagttctgaaccgcaaaa
cct at ct gaact t cgacaaggcagt at t caaaat

Treagrahe @(t%@@@@%%éﬁ@%f&ﬁé@t@@wrﬁ@gml qetéil/eaaGEt AGattwsh of
caccaacct%gct gctaattttaacggccaga
|

the Syjaxiataciive LoreRe)s ot uahla@afcﬂadmaawsmo@mr@ﬁmatm

(oA e R R I PSRRI SRSistgred

vi&dnEGF the dual cannulae lines) and will continue for 12 hours only. [This
AG gt at caaggt t aacaact gggat t t at t ctt cagcccgagt gaagacaact
mf@gg{bg%%@%pg@a@gaqggf( grllemh{all assay control ‘as” we should see
t
T S
acgagccggaaaacat tt ct at cgaaaacct gagct ct gat at cat cggccagce

SHB0hA atm ARG A0 GRme AR B9 aue B ABS P AR BRIy

déseaged! (i AR89 9P BAtHE AtCal,, 1997). Three to four days after

gcact gact aact ccgt t aacgaagct ct gct caacccgt ccegt gt at acacc
surgenyt ﬂte:ul@dmae@cga@adaa@fggadamal will be connected to the

» BIGEE S0 AR L A AL OB DS Ui

Bléééaéérﬂﬁgg a«blﬁttfé‘@bﬁ’écﬁé@ %@tﬂﬁﬁﬁh@‘é&h@gé@cwﬁé ¢hearkGhhted
g caacat gct gt acaaagacgacttcgttg

dart 8 tAcheWqRergsy gt @é@lcca‘ﬂgldt @ga@wml@% wilhbafotieeied for
eéc‘ﬁc\ﬁﬂ Q,Io%% ﬁgw%crﬂéf:e% ﬁ}a%céégfl 99 Whto?é

gcaaacaagg tctgac acaadaccat cga@@gggcgct gagcaaacgt aac
gaaaaat gggat gaagttt acaaat atatc
gt accaact ggct ggct aaggt t aat act cagat cgacct cat ccgcaaaaaa
%‘f #aagaagcact ggaaaaccaggcgga
aag C aa
S ARERRAN Ml P SRR AR ARG S IR BRARE o
iIIisgatast iteaastuta ataergadtammtaimammgmmtgpibabaulatatilaar@éaenﬁe of

orgit dar GRNEe dgHER 6Bt ik ales e GURBGiE ADRangRihg suiatie

@W%%%Bhé%%@étﬁ@tﬁéaﬁﬁﬁﬁ?@\%CGHRH LHD chimera and flgure
gt ggcact ct gat cggt caggt t gat cgt ct gaaggacaaagt gaacaat acc

9a sshayves: ciec decking tofcdpet oa@taabaatg{owth hormone release and
oSG ABN ARSBAS46RL HIERRRSHSS AARSLAR BRRGG! T SEQ 102
ggat ccat gccggt t accat caacaact t caact acaacgacccgat cgacaac
aacaacat cat t at gat ggaaccgccgtt cg
SEQERNfefe 48T YDz gt t act acaaggct t tt aagat caccgaccgt at ct gga

t cat cccggaacgt t acacct t cggtt acaaac

ct gaggact t caacaagagt agcgggat t t t caat cgt gacgt ct gcgagt act
SEQ GtltkAgat t at ct gaat accaacgat aaga

go2REAGRLAL itggéaé&,%@tﬁ%éétg;?ég%\@&%?aﬁédg?g%&&%cﬂ&&@é@ézﬂ&é&%%gct

CgCt cggt gaaaaact cctcgaaatgatta
995%8@@@aﬁ%e@@aaa&@%@@@%%@m@a&f%a%@ewﬁ%%@aﬁ%&g@%
gaag@d Loigangegtanigt eaasagagicgdbicttactatgactccacctacctgtctaccgataacgaa

aagg%cggr%i&c%gg%gg%ﬁ% a%?@&%Bg%?a?t?a%%%c%e?ctcﬁg&&c%&%&ﬁEt&&'ia%%éthttc

geagtaleeatieignsssaotigiatcatcartassaarsioretdierioassiaeeE cricegattiptteagragace
gt@&t&t@@&@%@&%fg@&ﬁ;ﬂjgtg@foﬁ@@@ﬁmc’?g‘atatcatccagttcgagtgtaagagctttggtcacgaa
gtl%ta?ac%{ cc%tt%\gcgg g%g@c%:cé% 8% % c%ggt?ct?c?c%géa%ﬁgaacg& tﬁttggac\:gaa%t%ccgggaa
gtagarapsarcgerstocsagwcagigaaicoweogotarugitascdigpcivaerassgaticaiaeagacca

cct cccgat cgt cccgaacgagaagaaat t ct t

cat gcagagcaccgacgcaat ccaggct gaggaact ct acacct t cggt ggcca

agacccaagt at cat aaccccgt cca®ég

acaaaagcat ct acgacaaagt cct ccagaact t caggggt at cgt ggacagac

t caacaaagt cct cgt ct gcat cagcgacc

Cgaacat Caat at Caacat at acaagaacaagt t caaagacaagt acaaattcg



10

15

20

25

30

35

40

ggct t caacat cagt gacaaagacat ggagaaggaat acagaggt cagaacaag
gct at caacaaacaggcat acgaggagat cagcaaagaacacct cgcagt ct ac
waagatsieagat gt gcgt cgacgaagaaaagct gt acgacgac gacRelyaBAWa050666
cgttggggttcttcgcet gcagt gcat cgacgt t gacaacgaagacctgttcttc

cl a a
R e S R e
cttp@qggwtg@gtg@t@tggg@g@mg@ggc@e@g@@tcgactctctgcaagaaaacgagttccgtctgtactactataaca
agq%@gétgagca@séc@a@@éc%@agda%sa@@g‘gg@a@@@@ﬁ&a@a@g&&ge&@%gmttaa

it tt t {
O O P A PR PE T egapelisreatscaiepre iaeagralaciopete
aag[ttammg@a@@tcgtte@gWaggg;tgma@@g@aaaacctatctgaacttcgacaaggcagtattcaaaat
cal ke ok g%t%@&ﬁé"aﬁféﬁﬁc%étgéll@c(égé’&&@Iaﬁ&él@éaggtbé@él%ﬁ%@@&agaa

taca tt acat caaaa
o AP s Rev oL o9 o aieeareg oy araTRGACC
GRATGITTACGT CAASASRCTIAATATGAAGHTAACAATAAAAACAAAGCGCTGAACCTGC

A&é@kgﬁﬁﬁg%t@%@ggﬁt%ﬁ@é&i@%@%&%&%Eﬁ&S&%@&%&t&%&&Jg@@&ég%aat

aac aaaccgc
Cap¢|2ReaREIg et WRPEBRACEIPAFE YLl rvac e gRIgaatipearcetiaaiygaca
acgadcggagadcaticig@dpht gRgehdthicat@reta@mgaactgatgccgaacatcgaacgtttccea

aa%ggéaaggqgécggic a@%g%%%%%?ﬁ@&%%&%&%@&%@g eSS RESRA L Bl 3ftatc

9CG@WW@%@@QQ?WWWQt@&g@@@?@@‘t%@@@é@@é@a&w tgaagagugieaaca
aal 6RRREARYGLAG t&tt@g@&@g@@@éé&b&ﬁ@tﬁé@@ttttaccgacg agacgtccgaagtatctactaccgac

atc at ac ttaca cat ct aca
aag%&g%%?g%%g%{%%g%@@%ﬁ% Cé;g%(i %aacat%gcaacatg gtacaaagacggctttggq%gcg
caataetgmggta@c@gtt;eta@mag&@@@e@ggateaceaa@ggtggmgaarmgtagtata@tmttacatt

c§§é&§§’§g§t€t6§§tg@§é§&95t€ gg%ctt Eaatat t%aggl%agg?tggga(éggag%t%tacaaatatatc

tacct aaga

gt%eafe éa%g%tgaaggte? 8 CE aaaaaatgaaaga gcactggaaaaccaggcgga
agbtag@aggmaiaaimagectoggtamb@@tacg@gmamgmamgamaagm@aggatc
tgtk&&gga%%gg %thmg@a%g & t%@&&aacaagttcctgaaccagtgctctgtaagctatctgatga

acctgadt at ct acaccaacgacaccat cct'gatcga tfca

acge%g%tfqggt@g%tg@a&g[c@g@qg@et{cgatg@?tthagqmctgctgaaatacatttacgacaacc
gtma&tagat@eﬁg@tgaagxet@éma@aa@géaba@adcama@m@bae@gn@gat@mata
t tga
tgt@?%%‘%g CECBQ%%%%%% ag%g%%ggt ttcgt at caccggcaacat t t ggg
ttatt ccggat cogtttt agccgt aacagcaacc
SEy Rttt gaat aaaccgccgcgt gt t accagcccgaaaagceggttattacgatc

t at
o R D P P ae JRaPe T Ay riPearaamgRr sl piegioagogarsats
catgtggiecyacagaitactagaaog titittegpt@cgrgetatgggatcatcccggaacgttacaccticggttacaaac

ct&@b@&t&%ﬁég@bt‘é&@@ ﬁé%?g%@@té\@éb%ﬁ@tﬁ@é%%ﬁ@tété%c&éé&@ﬁ&aga

atttcaaca ttaaaa
s aﬁ%%?&%ﬁ el rararectead P A sr g
acggtatcgpg@cgm@c@tdgaj;t(tcggnttga‘e@gaa;aacaccaacatcgcaagcgtcaccgtcaacaaactcatc
aggéa%éﬁ‘g}ﬂgLég@c%@&ég@é%ﬁ%@&é@ﬁ@%&éa%&%&@&@&g@&g&&&%&:&t&e%%‘e%%acg

agcat tattagcattagcccgcgcttt
R N T e
ot atdttdag 8y oL e apohegligadagedt@@haccgtcgtggttacttcagecgacceggcacteatect

caftiedt %?c% g&‘8@&&?%8&9&;%&%%8%&%5%%9&&%5&&%‘%0%9&6158&3%QQg%QQttctt

acc a cagc acc
catgcpgageargercaeeircacuciyrenradeinensalitoalogrcgeracraytalcgjeasceqdisgrccy
acl@a@ %ﬁ%é&%@@b&&@@&&ﬁ&é@@@ﬁﬁ@ﬁ@%gactcaacaaagtcctcgtctg catcagcgacc
cga éslgcg%té éééz%ct %ac C%%%cgagaaag a@c NES é; atcgga tcgtcg?a%&aqc%g? égtagé:gggaaa?a(\:c%g catc
gaa@temaae@t&@aama@@@wm@a@&w&@mg@aa@gﬁw@w@mﬁ@g@%

acﬁéégﬂ E&gﬁ&ﬂ%@%@&%ﬂﬂé&é@@&éa@%%aacctcttagacaacgagatttacacaattgaagag
aataaattc aact t acaacgaact gacccagatctt Caccg
et o g

ggg%ﬁa?i;aé%g{gafaéaa%fag %qagg gtg acaaggctatcaacaaacaggcatacga
accgt aaaat ct acct gagcaacgt gt at accccggt gaccgcgaat att ct gg
at gat aacgt gt acgat at ccagaacggcttta
acat cccgaaaagcaacct gaacgtt@f gttt at gggccagaacct gagccgt a
at ccggcgct gcgt aaagt gaacccggaaa
acatgctgtacctgttcaccaaattttgcgt cgacgcgatt gat ggtcgtagcc
t gt acaacaaaaccct gcagt gt cgt gaact gCt g

o o 2 2 o2 o4 oa I T
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cct gaacagct at t act acct ggaaagccagaaact gagcgat aacgt ggaaga
ttttacctttacccgcagcatt gaagaagcg
W@ @gasmatagcgcgaaagttt acacct att t t ccgaccct ggc grpeEraBAWH50666

aat gcgggt gt t cagggcggtctgtttctgatgtg

a t a a { faa taccct
 SHERAIEEALA 001 3RS LA TE RS0 L 1L ARRL B
cgﬁmggﬁ(@t@@fﬁacagtg@qt@@gqttgg@@w@a@qctgtt@t@é@Wg@%ﬁ@@@g@@gtﬁ@@ggﬁga
gcbﬂiagééé@@dtétgdagtacaacacccagagcaactacatcgaaaacgacttcccgatcaacgaactgatcctggacac

o P et bt R e et G e cdttcatctgac Holkghofaaa

acagad @ajmaawagﬁ@g@awag@tmtmwmqwmmgaﬂta@g ttagagalgcgt
gak SISk Qe aed Wé@g&égagtttacagtttcttcag catggactacatcaaaaccg
{ t Caacaacat cagctacca

caccca gt ac% cct gaact at cag
cqjaéaqaggé i‘%ﬁ%@é@ﬁ% g cgttaacgactiCgttatcgaagctaacaaaagcaaca

ctmm@@aa@mmia@mqgﬂ@gcmdcaa@@@tmomeiagmgaa@@@dimg@taactt

tg 53%5 A & 1§38 éﬁcg 'itcatccc gaactgctgatccc gtt gtgctttcct ctgga
&Wﬁa;giﬁcaﬁ&%gggi?%gg%ﬁgc%gga%%;% qetheatycetc
aCQ@Etgﬂ&.ﬁtgﬁa@eﬁ@@@b@W@%W@@ﬂﬁﬁﬁmmbﬁﬂbﬁm%@@édﬁtac

t
oo AR A T BRI B cronsppmmpeeniacaneiop e
A25¢REPACEIGRERHY @é@@gg@@@@gw@@g graacatcaacaacttcatcaacggttgcagtgttage
tactRRAGAbGHG A S ORESGRIFAGEdBAN iR BRG Rt RBA§dhases ddhaactaca

LHND
o R P g gt e A Y P A PP e PR e P AR Rl gr s s et
tegrrdgattaitit@cefaggashtaatyclgattgapaigticeasdaatacaactcictagaataatgaaagctt

aact gat caccacaccagt caaagcatt cat gatt act caaaacattt gggtca

tt ccagaacgcttttctagt gacacaaat ccgag
SRQ L&@aacct ccgcgt ccgacgt ccaaat at cagagct att acgat ccctc
ggafcedigdcgatcHcantigpasyyHicenaiacayagat@gtgbdigacaaaaacatcctgtacctggatacccatctga

at&‘c& Q&Igééc%?éa %Q%% tH%ﬁ&@a%gq“g%é%E&t??dttgﬁ%&eﬁ&b%?g%&g&%’r%acc

at t'aat (cttg CCcccC

cga@t@ta SRR oA SRR B T VHRF PSR Bl gPacAP oAl apRIngag
ataattegeaajaagegergttl togashgeagraiqegitgaaattggcgaagaactgatctatcgectgageace

a%%@fbﬁ[%%%%?% C%E&a%&éc at%&,%ﬂ@g t8 aggg&% b d ARG AGH A5 £ oo

aca acagcc gcéctgac
agggfgraralkiengiderpanraseenrgiiaarecgasngigetiatienegotseqss papaaraatiatispigeagaaac
cagédceresdcgoctabdaacd 9t &R6ddabddaRBad dkgctgageattattagcattagccegegctttatg

o GEAAN5ARLER000L aRCATLALL 2000R20L LI LI ALeRL ARG S
geetggacidaeecatdcgrtedatrggetiataawing caaticaagagatragercjtag tagcgioancadgsagratc
tttlg&éyc@efg%ﬁ&g@E&é&dggétg@géﬁg%&tﬂgéb@t%%gtccgaccattgatctgattccgaaaagcgcg
L I I PRAR O D R
aggtbcaategzgtgtamgdmaaaagg:agaaac@eaem:aa@mcgog@m@gmtmmmgccg
tta@&ég@%a%ﬁég‘fg?;%g(géﬁ&ataf;&% P%E&%Iaﬂ%& aatttaactatgcgaaaatctataacgtgcaga

at aagaaaatt agaaatataatttt g[ aaa at aat acaggt aact
aofzgt@qa@tﬂchtgw@cg gqgggagxg eeatafte gglagataacgtgtacgatatccagaacgg cttta

acgicgRjbhdagcengetgdagendtigad e o@a giccghgicgbaoidy carpgiadaiadicgaaa

B L L R A S R E L

gt@?@p@q}a@c@%@ g@@@ﬁgﬁ@@tg@@gﬁggt@@g@?@p@g@%ttcctgcgcaaagatatcaacgaagaaac
cgl@@@@dﬁtéﬁa@@@@@@l‘éQﬁgg@tdaﬁsﬁtgg@ﬂé&éagédw@@éﬂﬂ@bﬁé@@@tctg

t {.L accaaa
atgc a ga%at%ggcg?agap %%&g%?%agga%cg ttta%gtabaaécgi;ae{cgcgapaacg{gaatta
cctgagqag@taﬂqc@a@tm@ama@tgqgggqj@@:gtggaagattttacctttacccgcagcattgaagaagcg

ctgb%ata@égg& @GQ@Q@E&%@G&@%&E&@Q&&@Q@@%&dgbfgﬁ%@é@b RaRrlghtgty
t cact accaa@agttca

9989338%@ 95! PYRe 8%?@%@9%%9{35‘@%%%%98%‘@3?%8?@%\3&8%@653“0
aaattgttgatccgttactgccgaacgt gaatatg
gaaccgtt aaacct ccct ggcgaagagat cgt atttt at gat gacat t acgaaa
tat gt ggactaccttaattcttattad®8atttggaaa
gccagaaact gt ccaat aacgt ggaaaacat t act ct gaccacaagcgt ggaag
aggct tt aggct act caaat aagat ttat acc
ttcctccegt cget ggcggaaaaagt aaat aaaggt gt gcaggcet ggtctgttc
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aaacgct ggaaagat t ctt at caat ggat ggt gt caaact ggtt at ct cgcat ¢
acgacccaat t caaccat at t aat t accagat gt a

WO gapAasgfi4et gt cgt accaagct gacgcecat t aaagccaaaat t gapCt/GBamLA50666
t aaaaagt act ct ggt agcgat aaggagaaca

T R T
clgpepgagtitcepsesfiiansetiageqcoelagpicro tipigatrigiaserraalgeacasacy eaageaseicgiaaaa
ac@ét@g%@dakl‘g%&b%%t&%a@%@ﬁﬁ&@&ﬁé&ﬁéé‘a@g@%&@@éc@\@l@@c%&&@@ttat
Y T T e T
atgpaeapaptasaicad day tdataeadaabzratrazdag ey gittebapstigearagay ettypatatgeaaatt
oS50 M oA G S A o

ga Waatttgatcgcaacaccaaagcgaaactgatcaacctgatcgatagccacaacattattctggtgggcgaag

{ tt

%G&&ga”‘ﬁ RIPRY &F‘@KAACCAATGGAACCTATAGGCAGCATGTT
TCATTG

SHRNDGGMF COCAGAAAAT ACGGATACATAT TTCGT CAAAGT GAAGT CTAGCGCA

ook R OBl SR P AR A S AR R SRRt

aaciygtracracaccagtcaaagcattcatgattactcaaaacatttgggtcattccagaacgcttttctagtgacacaaatccgag
tttANEAREOES

o S ——

ggTqupEGTiataccccecgaagacacttttgattttaccegtcatacgacaaacatcgeggtagagaagtttgagaacggategt

g%@%&%@%&%TME%T&I%&%@ME@WR&@
9IoAeTeRAPRRAET NIRRT epiptseIedatAeRsaTCATAERIt AR kg0t

actdgi@iccagagctcagcagtattaggaaagtcaattttttgcatggacccggttattgcactgatgcacgaactgacgcactct

W&Eé%@%&%%%&@&gﬂg%ﬁﬂﬁ%@%
acyirepiueagaicieneltiessansscior P HSROCHPY APII9SEiE9920

gcedigbhddAttataaggatattgcaaaacgcctgaataacattaacaaaacgattccatcttcgtggatctcgaatattgataaat

atWMEMé%%%T%%%&@%M%

gtgRtimACPElUREISPACATS iRdicecgale cRpcaitaearalcptas c el adigiaten iaaracetoc
cgh@Rg éb%b&ﬂ&ﬂ@éo@é’taélatﬁa@@tattcgtgacgg ctttaacttgaccaacaagggcttcaatattgaaaattcag

gcg%(% el g%%ﬁ%%%%%é%@g%ég%g%& 8?q g%a?ccgtg&%%tccttét z?c%ggatggc%cgtggacaaa
agagAPeegrageytagpragiaicacarrcalcd magurtrs ragewg utattazeotdatasareateycty

ccﬁﬁ% tE@&@&tﬁ%@ta@@tt@&Eég@ tﬁggiéagéiée{a‘éttatcactgacgaaaccaatgttcagaattattcag
at Cacg%t accg a @gaacaact CCttgt cacaaaaggaattc

atz@@{t% %cg?zbag t(élt{ag% 954 E%aé;ccggaaattg gatccgttactgccgaacgtgaatatg
agtagaaaaaatca@gmgmt@attmmcmmmwactaaﬂteamtmactag@gaaa

gc&%%%& @é%%g@d@@%ﬁ%&t ta&%g&%kaégaaga gctttaggctactcaaataagatttatacc

aaat ctaccaagat at actc

aacaat accaatagd acgca
ttoptpgp{og%&gy@g@e@@@g&@a@aeg& cégﬂ?%giggtcaactgggcg aatgaagttgtcgaagacttta
cc@&@ﬁt&aﬁﬁ@@@ﬁ@gb@t@tggbtbbmmb@@gﬁ@gmgae@taﬁal‘gg@ﬁtgg@ﬁh&tétaggt

B e e S o
goagRiceaigh g@aéttt@%@fg%%a@qaﬁ@%@@g@ﬁ@efg@&taaccatcgaaaactgcctggagcagcgggtg
aaé@fbfg@é&a@@@ﬁ@@@ét@@&@@@bé@@ttb@@@&a&%@@a&@&é@ﬂ%@&aﬁﬂéﬁ%%@tgta
tgz%t%%ct %cac%%&? %tcggcac at Caaga%@%{:\tt%q%%ﬂa@gﬂg% tacictgatagcaqg\taaa%e{gaaca
toqummt@ggqa@gt@ggqqtagmtm@@ag@tctctgaagctatgaataacattaacaaattcattcgtgaat
gtitSRGRIGIAAREABbROYERaLA thRRAIREAGRHb R ARTEHRIM B g Gtatc

aaat gt at agat cact ggagt accaggt ggat

gccat aaagaaaat t at cgact at gaat at aaaat at at t caggt ccagat aag

gagcagat agct gat gaaat aaacaattt aaa

aaacaaact t gaagagaaggcgaat aaggccat gat caat at caatattttt at

gcgagaat cttcacgatcttttttggtaaat caga

t gat t aacgaagccaaaaagcagct gctt gagt t cgacacacagt ccaaaaaca

t act aat gcaat at at caaagcaaact caa

aat tcatt ggaat t act gagct gaagaaact ggaat ccaaaat aaat aaagt at
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cggcggt ggcggt agcgcact agt gggcagct cattt ct gt ct ccggaacat ca
acgggt gcagcagcgt aaagagagt aaaaa

W@emgasRgtgaaat t acagcct cget aat agaagcet t aagggcgartt/CB3HO050666
| D7 GHRP-C

aacaéatcaqtagt%‘éca%aga%z%a:tga%t gggg%t g agbggt%%?égagggca%&g?aaaag&\ggaéc?t%%g:gafi‘acgat

gopgittestaiitttealpiencariersiogiasipaaraptairebgaianaialipetstageaientensstic c g g
caacatttgggttattccggatcgttttagccgt

cccgaat ct gaat aaaccgccgegt gt t accagcccgaaaageggt
Sﬁgﬁ?ﬁ%’ggt‘ Stcgaact at ct gagcaccgat

ggagAJEE AL I CAGCECCH ARG AB AT CEGABCLACEHTE TA AL YA IAEC GG
G@M@W&@@A@W@A@CT@AGM@WCTGGAACTACGAAAT

B BB R £l 000 R AR AR GRS AR SRR
GWMWMAC@@Mg@gt@&’&@@@@ggﬁ@g@mcsﬁamwog\m
Gﬁdﬂﬁ%ﬁ?@@éé@ﬁf@&@@@%ﬁ%ﬁéﬁk@AGM@CGGAACGGTCAAAGCGTTTAT
atc aaacca cacctttaaact gaccaacaacacctttwccgé:qr%
AAgcgq pﬁ%@@é\e@@ GRGAAMGT TALMAGAGGAGTTAGAAAACAAATA CAAT
TTWE@'CIATKHC@CAWQMM@(G@ DGR OEAOGAAGT TGt RO OURG TA
%%%‘AQRRH&A/%%Q’E%Q?{%?&@?ACAT COATCTCECEGCAAGTCTAA

acca aacctg catc

t t
CC a o MEQQQ g@@g@@é\pg;g %J'CATACATTAAGGAQI;' CCTTIACT
GGG&G&@&W@@G@GW@@@M@M@Q@C@A@W@M@W@CCT

T AR S A L Lo R S e ST TAMMASRTARTATA

AGCEGANANA TEIATATCEGTACT 6T EGOMPACCAGGCTACTAACGGGACAAAGATTAA
A@Q@m@ﬁb BRREGaRbEREERAR M ARRARARRGHBESGaa

908%3%3%*3%@%@% g"i‘fg%@g%?%g W%ﬁ?%&Q&?ﬂa@?%%tﬁ%ﬁtﬁ%?&?w@%‘i‘?ﬁmc

aagab adatapagdaahtdcaanybadagg@aci@matttthidactcgttagataaaatcatagttgactacaaccttc
aaﬁ@%é{g%%ctgc@gg G4t ;Ség%% &&&Fg‘?éag:?é%ﬁgg%%Héc%@ké&@%&tg%&@a?aﬁ%Ecgc

t
e
asssftjgagtaft@algacygtatiagtdadoaafgiatactcttatttcccgagegtcatctccaaagttaatcaag
gt%é%%%@%?agcc fb%?ét%; g %8§t<9a*te%g%§;§gtf&§8£§téég%%c%&%%%&@éaﬁtgﬁaaa

aaccc

RS e SO i S R ——
agb%ﬁ@éb@@ fdgdAiabitfastat 4B RBBadRY Secgttatageggecctcagtatcgcagaatcaag

tatga[%c %%g%i%gcgg%agg%j%g%% céa@%g%ggggﬁ%ggga%gl%gat gaatggt?tgtgga%tcg
tgaaaag;aa@tgmtaog @Geutihatacgcagdigratdogertentiicraaly tptagaiaatiyganigewggiggat
gc@ﬁﬁ@a@ﬁ%ﬁ&%é&%ﬁ @%%tﬁﬁ%?ét%@gtaaggagcagatagctgatgaaataaacaatttaaa
agaac attacct gaacagctattactacct gaaa ccagaaac aa% [%
aag 8%88@9&959 age%c[cgtpa 8%86 tttta% gagaatcttca gatcttttttg%t atcaga
tg atabmag&awggctag cadty wagmg(}gagtaqiahamacteatmaat&tat@gmaa afraa
a Q%@?&ﬁ%&g%@%g@gg&@}agFc&e%@gtg%%gtattctctaccccgatcccgttctcttactctaaaaac
tct %at gtgd dacgatgtg gaa?
Ctt@%‘é@é&?@‘é %@C@E‘i‘g@a tigaceyse gt aaaat cagcgat gt t
agcgcgattattccgtatattggtccggcgct gaacatt agcaat agcgt gcgt
SI{(Q{E% é %raccgaagcgtttgcggttaccgg
accat gct ggaagcgtttccggaatttaccatt ccggeget gggt ge
Caj@tgchgt@a@té@aéﬁca@i%aaﬁmaj@ag@aat@@a,cgp@gagggcggtggcggtagcggtggcggtggcag
cggéb@fb*g6@1@@@@%@@@@%@%@@&@@@@&6@@@@@6@ RQoftgebaRaRaaca

90g Cca Ct at“gaat ‘?%‘a@%%ﬁg‘%?&a g%gacg%%ﬁccagct accagat gt acgat agc

ctgaactatcaggcgggtgcgattaaagcga
SHAR7CUMELGGRRAt acaaaaaat acagcggcagcgat aaagaaaacat caaaa

gccaggt t gaaaacct gaaaaacagcc

t ggat gt gaaaat t agcgaagcgat gaat aacat caacaaat t cat ccgcgaat

gcagcgt gacct acct gt t caaaaacat gct g

ccgaaagt gat cgat gaact gaacgaat t t gat cgcaacaccaaagcgaaact ¢

at caacct gat cgat agccacaacat 1t t c

t ggt gggcgaagt ggat aaact gaaagcgaaagt t aacaacagct t ccagaaca

ccat cccgtttaacat cttcagct at accaa

caacagcct gct gaaagat at cat caacgaat act t caat ct agagggcggt gg

. - o
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Pl TI NNFNYSDPVDNKNI LYLDTHLNTLANEPEKAFRI TGNI W/I PDRFSRNSN
PNLNKPPRVT

wWERHSEYDPNYL STDSDKDTFLKEI | KLFKRI NSREI GEEL| YRLETIXGBR(0GNE0666
NNTPI NTFDFDV

oot Gt bR b d A el Ll B R ot g
ta RPN AT DY SR GRR S B R RGN At WA R RO R P S ot

aa@éwcgg%%@tgaataaaccgccgcgtgttaccagcccgaaaagcggttattacgatccgaactatctgagcaccgat
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ttccagaacgcttttctagt gacacaaat ccgag
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at at ct cagt acggacgaacaaaaagat actttc
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e R AR DSLOmERR! i kDA RNRAK SV IS Rk ke

KSTHRDTFORA RIEEKKAKINKOAORNTEDNR YRV W SIRKEKISME DY ADFKIDI XIBKYN

YIRS L%Wﬁﬁ%@@%&é#@&%b&@@%ﬂ@
KLYLI GSAEYEKSKVNKYLKTI M PFDL ST YINDTI LI ENENKYNS

DI?FEﬁIE_)L&H%WI%\/IQ%EHEB%@éG{.I&I%KHTPEVALAGGGGSGGGGSGGG SALVLQ
CIRVNINWEIE RFYMEHE ODIRNIND LINKEER FARGN I ERXYRMNS KID DTRRNY W THNERYHPEMIS IE
NIL PR FIBNIEREPNGKKYELD YTMEHYL RAQEFEHGKSRIALTNSVNEALLNPSR

DV DPDYLNTNDKKNI FLOTM KL ENRI_ KSKPL LLEM
VYIRRIEP PERRYNKATEAAMFLGWY QLY BETDE TSRV S TTOKIABITIPY IGPALNIGRIM

LYIKIDABVEXNKE G AMNPOER BRI LEARAL VY SSEREGRXITNENDNADS R OEKIFABRIEK Y |

VA A AL QAT AT PR BN Y DRSS NESIN

KA RIGEENRESVS YLMNSMIPY GVKRLEDFDASLKDALLKYIYDNRGTLIGQVDRLKDKY

NNTRAQERL ¥AESRISISTTPSTDKSI YDKVLQNFRG VDRLNKVLVCI SDPN
I NI'NI' YKNKFKD

KYKFVEDSEGKYSI DVESFDKL YKSLMFGFTETNI AENYKI KTRASYFSDSL PP
SBEKIDKRIOPBINIEIF-B GS10-NS fusion

PN b Fb i e DA RN F T BRI R RSIFVIRN B & | F
N B R TR A B KN R KBRS H MU G RAKER R LESENT

NIABGEOBELISNPGEVERKKGIFANLIIFGPGPVLNENETIDIGIQNHFASREGFGGIMQMKFC

%W%%XE%RMWELMWW@YW@%%S

TEATRAF S TECPSERPH ST IO NVIRPU-ARRESAY R NEY DR PPN N SEHKPKD

KMKBIVERDEBGKBSIBVESFDKLYKSLMFGFTETNIAENYKIKTRASYFSDSLPPVKIKNLLDNEI

R SIHERE RS TAR VEASKEAGH MBS ERNER Db

DIREVAMSHFEREP RRENPENARET GREASLEDEPAPELH P PINGARE EHADHLANKAIKRLVL
Qe IBVDNEBLARRNENSFSDDLSKNERIEYNTQSNYIENDFPINELILDTDLISKIELPSENTES

LRV B Bkt o TR DIk S SR LA RSN P5HFon

DYIKBRINSEAIGAA SNV NS/ IR APAATEIMEY IGEBNTY GIKRILAKGNF
ENAPEMGEAG L ERAeY IPKGIOXMOE S TR DXTANPERNE VS B VB AL

SRR R R AR o DS RN YR NRA B RARAEN

EGDLNPPPE

AKQVPVSYYDSTYLSTDNEKDNYLKGVTKLFERI YSTDLGRMLLTSI VRG PFW
GGSTI DTELK 116

VI DTNCI NVI QPDGSYRSEELNLVI | GPSADI | QFECKSFGHEVLNLTRNGYGS
TQY! RFSPDFT

FGFEESLEVDTNPLLGAGKFATDPAVTLAHELI HAGHRLYQ Al NPNRVFKVNT

TANZ\ ZF=R A 71
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EVSFEEL RTFGGHDAKFI DSLQENEFRLYYYNKFKDI ASTLNKAKSI VGTTASL
QYMKNVFKE

WEX0R/SEHITECKFSVDKLKFDKL YKMLTEI YTEDNFVKFFKVL NRKEYL/SBRHAN50666
FKI'NI VPKVN

BT AR AN AT HSRAGH TS RRI T

PROASNTROT KNAWMENOINSSPSEDNF TNDLNKGEEI TSDTNI EAAEENI SLDLI QQ
YYLTFNFDNE

S'fiﬁkﬁzg\%ﬁ% b%ggg/ﬂ\us ERFPNGKKYEL DKYTMFHYLRAQEFEHGKSR

PATINFEBR KEAKEORWYIFEFDHE FSFYBEPDRKIESIF

NF&J\MF_I\RYJF@?QNTNDKKNIFLQTMIKLFNRIKSKPLGEKLLEMIINGIPYLGDRRVPLEEFNT
LNI GNM.YKDDFVGAL | ESGAVI L
NIABKIA Nkl

| PEI Al gl_ VSYI ANKV/ &T
ERRKGTAN I GEE L R N E T S b ARk e S ke
PWNNWMWW@WFWWIKWWMNQS
ngl@!@%_% GODPSIITPSTDKSIYDKVLQNFRGIVDRLNKVLYCISDPNININIYKNKFKD
KLNESI NKAM |N§§%§$§YL M KRLEDF A LKDALLKYI Y
KYISREPEF SN IBIRER LI @Fﬁ@émﬁN@QﬁWWVWLLDNE'
Y TREEG NI SDRBIEREYRG QR KAINKOBY EEISKEHLAVYKIQMCVDGGGGSGGGGSADD

oA DERIEEL DO ANEE T ARBKERA KA TR ML B XE R oo

SGEEHCEFOOAVY NRMNPKININE PILFHTNRHY SEIRDKSKIERIEXNT @RNY IKEPPRINELIL
DTRISAREEEENITESLTDFNVDVPVYEKQPAIKKIFTDENTIFQYLYSQTFPLDIRDISLTSSF

PN PR Rk Ak MR S A

GLAGNKGDBT K GRENMIEIGESILLEFIPELLIPVVGAFLLESYIDNKNKIIKTIDNALTKRNE

KV S (BEIzh S WL SPPRG ¥ KEE it XRHOASANE B WMl ke BN D
LN NI YKNKEKD

INRY RIS ERVINDVESENRY WREEER R P REN T RIHRNERESKSY BS SA

EVAKISKMNKIINETIMPFDLSIYTNDTILIEMFNKYNS
YTI EEGFNI SDKDVEKEYRGONKAI NKQAYEEI SKEHLAVYKI QVCVDEEKLYD

DDDKDRWG
SEXID4E) DVORNEEINSRIYSPRNSESTIBL SKNERI EYNTQSNY! ENDFPI NELI LDT

EFINKEIRNYKBBENIGVDIAY IKIPNAGQMQPVKAFKIHNKIWVIPERDTFTNPEEGDLNPPPE

AR YU S TERERBR R TR R Vevb SR E Pk Bl Rt e s T R

VIEENSMVIARGSXASEEL RNGRASAPHRDE VK BARIRSNNDRNANEST QUBYSEPF T
FORERECRO AP LLGAGKFATDPAVTLAHELIHAGHRLYGIAINPNRVFKVNTNAYYEMSGL

E\ SR REL I PR DS CENEr REKEROUASTINRARSV G FTAS E ki Pk

KWSWWWD@WMWMEEEFVWKEMNFWWN
RNPNLAANFNGQONTEINNMNF TKLKNFTGLFEFYKLLCVDGIITSKTKSDDDDKN

R e

PENIGIENIhSED 13 QUEHMPEIERFPNGKKYELDKYTMFHYLRAQEFEHGKSRIALTNSVNEA

LL@R%I@WVW%QWW@%&F&F@stRWA
LGNS

SN STTSSPRSHET IGEIA RY FRFIANSREANERE TR i HEdEEY

DENNKRINNTNYREABYNTQIDLIRKKMKEALENQAEATKAIINYQYNQYTEEEKNNINFNIDDLS

SRS AR SR b P TREM S RBL RO ARG EREG

DRYKAKY RSN NWCRISHSIRNMERVBPI LI LMHELNHAVHNLYG Al PNDQTI S
SVTSN FYSQ
S%%b EYA&[ YARGEPT! DL PKSARKYFEEKALDYYRS! AKRLNSI TTANPSS

‘ OANEIKROKFPRINVIVZER YIRGOKREP MNISPRG IF
PlEﬁ?@NTNDKKNIFLQTMIKLFNRIKSKPLGEKLLEMIINGIPYLGDRRVPLEEFNT

ngﬁw N RV AR PP R B G AS RGPS B

CRELLVKNTDLPFI GDI SDVKTDI FLRKDI NEETEVI YYPDNVSVDQVI LSKNT
SEHGQLDLLYP

S| DSESEI L PGENQVFYDNRTQNVDYLIRSYYYL ESQKL SDNVEDFTETRSI EEA
L DNSAKVYT

YFPTLANKVNAGVQGGL FL MAANDVWEDFTTNI LRKDTLDKI SDVSAI | PYl GP
ALNI SNSVRR

PN g p—a r— AN T A T ] ] A P pepeees=i ALl O SNATPFN I O NZPNEI N IR IF"=1 § 17°"T"1 EP~A 17N s
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MGTWLSRI | TQFNNI SYQWYDSLNYQAGAI KAKI DLEYKKYSGSDKENI KSQVE
NLKNSLDVKI

WEGRAMIBI4INKF I RECSVTYLFKNM.PKVI DELNEFDRNTKAKL | NLPOBEBRI0RV50666
GEVDKLKAKVN NSFONTI PFNI FSYTNNSLLKDI | NEYFN SEQ | D48

PR R B R R AL HE i A R PR NS

TORERARKEPRPBGQDPSIITPSTDKSIYDKVLQNFRGIVDRLNKVLVCISDPNININIYKNKFKD
KYREVED XY BRYYIDS EBEAKDHSL KEGHRE TIRE Nikiitr Kk r 8L MP GRINMIBNE |

G R M RS RN KR S KOER YRR S

STEGRETY BRI FIADKNSFSDDLSKNERIEYNTQSNYIENDFPINELILDTDLISKIELPSEN

TE%EEB#%\EWW#@@IM@%MFNtiﬁhﬂiié@#'s@ﬂﬁLMkBW%F

NUEREACFFEE IR NSO VERS FRERR R RBY RKRL AN YR K

GCINERENAGEIABNHL LEFIPELLIPVVGAFLLESYIDNKNKIIKTIDNALTKRNEKWSDMYGLIVAQ

WIS TRE Qe RECMYALM Y GRS VRIN R S ENB RIS IDMERINES kB

R
DNINNBENGCRY SR AR R ERBHONK DX RN KESHEROBY FFROAVEY LK
TIMEEDG 1 Y IDEr ILIEMFNKYNS
DKDRWGSSL QCI KVKNNRL PYVADKDSI SQEI FENKI | TDETNVQNYSDKFSLD
ESI LDGQVPI
SE@PIB4V/DPL LPPNeMITERIeNeeEENPFYDDI TKYVDYLNSYYYL ESQKLSNNVEN

PITINNFIISSERADNKNILYLDTHLNTLANEPEKAFRITGNIWVIPDRFSRNSNPNLNKPPRVT

N S AR AN T MR By

DAY SENSAT RGNFNQART GRINZLIT SRR PRIOR F/RTEETHVSSAQERERALBIIFISP

R%@%W%@Mﬁﬂﬂﬁﬁ%&%@%ﬁﬁ@é%é@& iP¥sa
EYKKYSGSDKENI K!

YIRECEVRI §ERMWWF§?§E%?}?‘W¥K@§L%N§EE RRFBERIKTEEY KK
LIRK YPSIVIESS GEE T VDR KAKSINES EENF VEFN ARSYNWNERIIKCB N REFRNANILDD

e T e
PRLPFIGDISDVKTDIFLRKDINEETEVIYYPDNVSVDQVILSKNTSEHGQLDLLYP
SIDBESH NRNAGN S K ERNGBE BIBKIV EBRAEHN SEEALBNSKWIDY T

YE R B AT P B R T R AP LSS A S SYRR

GF ERKBEKRY TILLEAFPEFTIPALGAFVIY SKVQERNEIIKTIDNCLEQRIKRWKDSYEWM
MEANYSRIKHRINIEN RAT (KA AN SRS TS ANERNTKYIGUENK N MDY K|

SR R AR B U P R R R AR RS AU NRRNRL YN
NSFINTHP ANMESAHT NNSLLKDIINEYFN
LQSKI TLPNDRTTPVTKG PYAPEYKSNAASTI EI HNI DDNTI YQYLYAQKSPT

TLORL TMINSV |
SE@%MST%‘?%W%W%N@@RQG LFLQMRDI | DDFTNESSQKTTI DKI
TVEPXFSIHNSDIPERDNDILYLRIPONKLITTPVKAFMITQNIWVIPERFSSDTNPSLSKPPRPT

sYVRSYEST b SRk L AR s ke MY EN S RS S TR EoF
TI_ DNFLEKRYEKW

TRENVRIAMEARANE PV ONOIREANARENEE PO ORE K G RNENIG NP SERDKEIEY

ARERDET AIVKININQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFF

Qe et R ey S AR st v

KIF S/ NERHONT SNEW YN BKF NS bY $ 11 NYMSEVH¥SSQYNVKNRTHYFSRHYLPVFA
NICySNIPDPIROEPKE TRREFIIENB G NERNHAL Qs ST\ DL FBRVDIRSEEKLYDDD

R S RV A s e DR Ty AN XSRS B AP QP!

NRE(DRLLENMNMEBL SERGEEAVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEA
LY RiPL Bk @ AR5 Pr iyl Bl STERNINAK ST(D KRS VPRI GPAL

v B RS E ke A AR TR By B ssiqmra g RpRVR

e)-Hi s-Lys-Val - Leu

118



10

15

20

25

30

35

40

- Abu- @ n- Leu- Ser- Al a- Hi s-Lys-Leu-Leu-d n-Asp-1le-Ne-D
-Arg-Har-CYS SEQ | D53 Protein sequence of CP-MCH D

WO 289050470 PCT/GB2009/050666
TWPVKDFNYSDPVNDNDI LYLRI PONKLI TTPVKAFM TQNI W/I PERFSSDTN

W B R R B R A R B PIERSRvE

NS FPPEBRIMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELINLIDSHNIILVGE
vDRUIKAKEZKEENEPMKRANNE S ARG L KEHNERMING DY TASL TL QGRQSNPSFEGFG
TLSI LKVAPEFLL
TFSDVTSNQSSAVLGKSI FCVDPVI ALIVHELTHSLHQLYG NI PSDKRI RPQVS
SEEHQZLSQ)GFFPNein sequence of IgA-Hytet

ESATHER BTk i &R SERRSRIPERK G R RL NG T RERVE Eb 1PE
DKYKKI FSEKYNE

N RO EXESRAMNIN O P RSN S SPRTINRT FEN S RARNEVE NP KK

AKHBEDNNFTSFRENLVKAINQNPSGTYHLAASLNANEVELGPDERSYIKDTFTGRLIGEKDGKN

Y&@ELW&MMEBW%M@%%EXH@%@JMWM
KBRS AAE I B AL DY YR RIRRBE FRARR S, NS KEENRINY SLESHVGE YN

LAOXYRPKIBRITIDE TKGIPYAPEYKSNAASTIEIHNIDDNTIYQYLYAQKSPTTLQRITMTNSV

o R N O PAMER M 0 KRR LI PH B SN e

ALNSERAY ESMNRANT HIGYSIL NFERARK EVOYEM AR ENISHEI K TIRNRAGRER (EKWI
EWIKBIM BRIV EYVNTQFQKRSYQMYRSLEY QVDAIKKIIDYEYKIYSGPDKEQIADEINNLKN

AN e R e NP SR eP A D S SR ¢

KLERKINKYRKFBESDRIENILIBEYNONEEDIDV
ENLKNSLDVKI SEAMNNI NKFI RECSVTYLFKNMLPKVI DELNKFDLRTKTELI
NLI DSHNI | LVGEV DRLKAKVNESFENTMPENI FSYTNNSLLKDI | NEYFN
SEEEP D54 PIBEErs LLGUHERPEPE K SS- D f usi on
Cys\WR Oy NP BEPWINDMNET He-Oly SRITREMNKL I TTPVKAFM TONI W/I PERFSSDTN
PSL SKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKAE | KLFKRI NERDI GKKLI NYLWESPFMEDSST
SEF%%’P DFTmpthesmed GHRH agonist peptide

HISMALAVASEH-ENGHAKRARNI HRASHLS HRSPRNR G BAGAL HLEN-QOBNPRRECESER-

L P
A A R AU AR AN RFRAREL IR Ya N PSDKRI RPOVS
EG-FFSQDGPNV
sﬁﬁbWF%@ﬂ&ddmmw&u AKRLNNI NKTI PSSW SNI

PN TN R R &S TN AT SRRV V=R L PVEAN

-Abu-BOPNIley T eRPla-His-Lys-Leu-Leu-GIn-Asp-lle-Nle-D-Arg-Har-CYS
GFNLTNKGFNI ENSGONI ERNPAL QKL SSESWDL FTKVCVDKSEEKL YDDDDKD

S%ﬁh&fﬂ%‘mﬁw BENSHR fHEPRIVONYSDKFSLDESI LDGQVPI N

TVIFEYROPIRYISPRVNIMNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTNPSLSKPPRPTSK

v ERAYPR PES DEQKBR T MPH RIRE KT IR R OO ST SSTHEBAESF R HT

NKI YTFLPSLAE
T NWANERMEHET FRIN IR KR DR S BO EI P FEB AR I N L
THSRGNEMNOBEHV L GKSIFCMDPVIALMHEL THSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNV

o ACYAE L ETEE G ERBAL QYRS S RERE KN SRR UGS R

DREDHIGNFNMYTIADNBISKEADNY MARY YY SSARINEHNS DRI i SOTERAMNIPIHYKIRD
GHANDERMSRNINKBGQNIERNPALQKLSSESVVDLFTKVCVDGITSKTKSDDDDKDFDMLRCM

B AT R TSRO
SINOG@IERINRE) PRIELPRNNMERLURSEEBEEETRAIVIZY NWRISHEERRIS- Y ENITLT
TSJV@E&L(E‘VQM@YTFL@SWGQ/E}ABLR%\MNEWE@iFTTMMKKDTLDMSDVSW|PY

RIS NDRANG YLK PRACINVIATK! EN A EEROT TR,

QVPVSYYDSTYLSTDNEKDNYLKGVTKLFERI YSTDLGRMLLTSI VRG PFWGG
STI DTELKVI DT

NCI NVI QPDGSYRSEELNLVI | GPSADIYI QFECKSFGHEVLNLTRNGYGSTQYI

RFSPDFTFGFEE

SLEVDTNPLLGAGKFATDPAVTLAHELI HAGHRLYG Al NPNRVFKVNTNAYYE
M5GLEVSFEEL

P p— s s N A L7 NS 2~ NRA IFr=r=i \ /A A\ ZR H ZF=1 7010 A "T"1 R HBZ ALZL L \ 1P NT==w= A 1 7\ /R R 7R R IT
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GKFSVDKLKFDKLYKML.TEI YTEDNFVKFFKVLNRKTYLNFDKAVFKI NI VPKV
NYTI YDGFNLRN TNLAANFNGONTEI NNWNFTKLKN

WO TBASHHKLLCVDGE | TSKTKSDDDDKN KALNLQCI KVNN  PCT/GB2009/050666
VDL FFSPSEDNFTNDLNKGEEI TSDTNI EAAEENI SLDLI QQYYLTFNFDNEPE

e ST A PP AL HERER TN
ENMNYPFPESEYAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELINLIDSHNIILVGEY
DRIKAMSAS EAIMAF NS NN DeFERY/STTDKI ADI T T PYI GPALNI G
NVLYKDDFVGALI
FSGAVI LLEFI PEI Al PVLGTFALVSY! ANKVLTVQTI DNAL SKRNEKWDEVYK
SEQ PPN AKRDIgI@Isequence of KISS-D fusion

%W?@WWMMMW&W%NF%MWMSK

Y PR S A RINER DI BB BN RS STBROTRRTEHT

TNTAYHRFENSRYNKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL

2 Pr ote| n se uence ﬁ @JEA%R N WW%V%#SE%%PNV
@EWW@%@ENWIW'WP&WE@NSWF

DK:ENJWPWDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD

SRR SHRRRIRT kB VB BBk YR SRBR AR

IKPENER BRI RIS EE| NSV NS RERFLOBSE-PSEMRINAGUTEAAEEEM
EFLQORGEEIGF abthirRA DG NA Y A CHRE RIBER TV E EAMEFSNRAIDRE YAE

R R R R R SRS VR NG AR AR A

TAGNKY LIEOARER TIPALGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSY QWMVSNWLSRIT

TOANRINFIN e sPEX DN INRNIST Mk P SR ERTHSANENKCK NBMSERE ANk
YTPVIAN DD

REGPYDI ENR YK SLNGT RNESNE SRNBAC RIS QL A G RERHEMEEY S
Y TADBDOKSBINEYFNLEGGGGSGGGGSGGGGSALVYNWNSFGLRFG
EEPPI SLDL TFHLLREVL EMARAEQL AQQAHSNRKLIVE! | ALAGGGGSGRGEGESG
GGGSALVL _ _
SEQIREP | vKNTreseipreaasnasSURTRBrASLRRDI NEETEVI YYPDNVSVDQVI LSKN
EFVBEHE KRV GVDIAYIKIPNAGQMQPVKAFKIHNKIWVIPERDTFTNPEEGDLNPPPEAK

QUERIIIRSEY S TORERYRVERE MR Y ST GRE L v RBIRE ST kDT

NGINERPD&AIKRRARNDEHE PEARNQTE AYETEHE VWNLRRING Y BRT @RS Y E-E
SLBADNNENSMIBKFATDPAVTLAHELIHAGHRLYGIAINPNRVFKVNTNAY YEMSGLEVSFEEL

R TERERNT QAT Ly EACREETS RA GV R YT N LS s

GHASTRKERT D KEQRNNT B Y TR KRVIQA G KXKIN ER KK NS CEBORENINMOSHMERN
TNNAKNSLEMKTEINNMNF TKLKNFTGLFEFYKLLCVDGIITSKTKSDDDDKNKALNLQCIKVNN

W B R R AR LSRR 1B\ ES4FRIUSLORBI KV AR UER Y BIEALSST

QUEIL P ERFPBIGHEMELDIOTMERY HEAGERHGKSRIALTNEY NEALLNASRVY TFFSSDY
B@g&g@%@@@@&'\hﬁk%%HJQXMHM@NLMMMRRW@AU
PSR HBEPE R AMETRBTMIIANK VKT ERRPNERE RYGAY RR{ PRt TCl

DLARHKINHBFALBNDAEATKAIINYQYNQYTEEEKNNINFNIDDLSSKLNESINKAMININKFLNQCS

VAR ENERAIN KRR KBk R BTERR

DNGRIHOTIHEESSAE CREPFEHROPM WPANE ARG IRY GRFSDKRI RPQVS
EGF FSQDGPNV

S%& | FS %\r_{%&u@n ERSQIREKAL GHYKDI AKRLNNI NKTI PSSW SNI

PIDRISRFERIPRANN K E KIS TSN TANARSEFAF S SN NIRRTBRERNY NPVK2RRY T
SFLI'@@\“YWNRDSTDSDKDTFLKEIIKLFKRINSREIGEELIYRLSTDIPFPGNNNTPINTFDFDV

DR YRR TR NI R TSN SvilT GPRERTSPE TR ER R PRAQERR AR

YRKVL GQL SARKL L QDI MAL AGGGGSGGGGSGEGGSALALQCH KVKNNRLPYVA
DKDSI SQEI

FENKI | TDETNVQNYSDKFSLDES! LD@QVPI NPEI VDPLLPNVNVEPLNLPGE
El VFYDDI TKYVD

YLNSYYYLESQKLSNNVENI TLTTSVEEALGYSNKI YTFLPSLAEKVNKGVQAG
L FLNWANEVE

PN p——m—. 1l R AZIZEN"T"1 FNIZ1 £/NP~\ 77\ 71 0§ PN 71 7P A1l R Ill 7R 15 A1l IR IFR IZ7A I A ™ A 7\ JA P31 1§ P
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TFYSSI QEREKI | KT ENCLEQRVKRVWKDSYQWWSNWLSRI TTOQFNHI NYQWY
DSLSYQADAI K

WARI0DL F0YKKY SGSDKENI KSQVENL KNSLDVKI SEAMNNI NKF I RECOBEBX10B#50666
NMLPKVI DELNK

B R s e N T e
YNYKLESABMRFC BP B[RS ARKY FBIRKALDY YRSIAKRLNSITTANPSSFNKYIGEYKQK

L|%WgWWMWE%F#EﬂWJWIMWWNNDD
S N SRR RIY N LT KRV BB ADRRRKS

EBPETHIEDFFREHIREVLEMARAEQLAQQAHSNRKLMEIALAGGGGSGGGGSGGGGSALVL

QJ&EM&VEN’FELWWBNH@ fPENKD INEEFENY A PEOS| D & WESKPNERIdSaEL Y
o LSL LKVABEFL

%&%YEY%TWW&W&%EH&% NITBSHHR-RPSISVY

TYEEGFFE@WX/QGGLFLMWAN DVVEDFTTNILRKDTLDKISDVSAIIPYIGPALNISNSVR

Rﬁfﬁ%ﬁ\ﬁ&%ﬁ: M AFPREFRRB RENAS R AR NOR kiR SN WM
NERENS REI Y AR IR PR N LRIRMEDANRY VK

SEDHDMI\MNTKRQECSVTYLFKNMLPKVIDELNEFDRNTKAKLINLIDSHNIILVGEVDKLKAKVN

QKLSSESVVDLFTKVCVDG | TSKTKSDDD
NSEIDHNEC FINREARD RN

YRKVL GOL SARKL L QDI MBAL AGGGGSGEGGESGEEGSALAL QT KVKNNRLPYV
ADKDSI SQ
EENK| DETI\I\/ | NPEI VDPLLPNVNVEPLNL P
S@EE%E %M%MN*ETTSVEEALGYSW YTF
MPBLWNRW‘FILR{MWTPVKAFM|TQN|WV|PERFSSDTNPSLSKPPRPTSK

YORSEIDPEM. MBHAMEK] REIEIK R RERSTAMINANPAE SEANIOEEE TR EOFMAETIRHT
| EGEPEFTI PAL

TNV S SPEERER| THEM-EREL B IRIKRRKD S VSR SR T SR R L

TROMYDSNQYEHVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNV

Q%L%@@W@%MWRRW@%WH@WWNF

YLEKN
DHENFGRHY HRIENP N FOHSNMM P E VS ASRINARGE SRR B R ERRNNE RD
GENLKRKGNHENBGEEERNPALQRL SEESVI DEETKVEN DS ITSKTKSEO DDDKYADAIFTNS

Y R A A T R T G B R B P ARG g
FW%WDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVD
YLXSSYYDESKL STNZEMPTFg¢EE K FENR EERPS (GRE R INKEY S PRSIV vE
Or T A B R S A Y G A PSR DO A R SR BV
TFFSSIQBREKMERENCLEQRVKRWKDSYQWMVYSNWLSRITTQFNHINYQMYDSLSYQADAIK

AN kS REESRMU SN BNV b ik vHERMN NiRlkiERECS N ERRIRPREE¥ENK
PR TP DA PP R NERRE TN AP NEHNEXEW s

DKYKKI FSEKYNF
sWW$%we%w&YWWW$%Y%PWFSRWL PVFANI L

VRO ERRIY MRISPIK I RERRIMAL D VESERMFAN HRGRTERE TSI PRI SK

Y QINWAPAY ESTIE QKD TFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT

RGBSR RS RS LAY NN

TRSPVEENRESAVDSTRIFOMPEIGESIHEESHSLIGDYBINBEPKARIRP QR ERAISODAPNY
QEEFAEAPNENKQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF

o R RN SR A A A BRI P

GRNVEFREGTNENR KON EBRIPBOVS\ESESY I BFATKNICERS AT $XISROBPATARVAFNS
YRIMVEGRPEEAKUIPADIMSALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQ

eI R oY STRF S BESTEGAVEINEEDRH PRONKER NSNS BTy

ADAI KAKI DLEYKKYSGSDKENI KSQVENLKNSLDVKI SEAMNNI NKFI RECSV
TYLFKNM.PKVI

DELNKFDLRTKTELI NLI DSHNI | LVGEVDRLKAKVNESFENTMPFNI FSYTNN
SLLKDI I NEYFN SEQ | D60 Protei n sequence of the

CP- HS_GHRH_1- 44- LHD f usi on

TWPVKDFNYSDPVNDNDI LYLRI PONKLI TTPVKAFM TONI WI PERFSSDTN

NN AN 7SS oS 7
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TFSDVTSNQSSAVLGKSI FCVDPVI ALMHELTHSLHQLYG NI PSDKRI RPQVS
EGFFSQDGPNV

wORHBLYUAGG.DVE! | PQ ERSQLREKALGHYKDI AKRLNNI NKTPEBEBE®BM050666
DKYKKI FSEKYNF

VR DN S VARV SO RARRBI S B A e

VMEDRT TINAEERITENGSBIOKE HRMIGRACK| SNSPERBN FNRARA PG VAT SIERESBEDPAL
GV IEENSKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQA

o b AR MR R AEATK AN PR SRR

ELVHRRER PRTZ AN IDSIHSIEY CENM LKADEYES KON SIDK N GISHHSN S IDEDMNE YN
| VDPLLPNVNME

PLNLPGEEI VFYDDI TKYVDYL YYYLES(%(LSNNVENI TLTTSVEEALGYSN
SE@ W&Epﬁn@&uence of the CP-HS_GHRH_1-29-LHD fusion
TWINKGFRASD P IZNDWINEVERDFQNIIL VHIKABAE DRICBDVHNE R PSS IR SN KINSAR T SK

YC%?\‘%E@QE%E KDTELKGIKLEKRINERDIGKKLINYLVYGSPEM TPEDTEDETRHT
GVAFLLEGFPEFTI PALC:\/FTFYSEl REKI | KTI %MEG@RV\KDSY(%N
TNAMSRESREKV TNITPSVLIFGPLPNILDYTASL TLQGQQSNPSFEGFGTLSILKVAPEFLL
TFQBMAE MY SBA DS SIFOMDRVIKAKIHBL BYSHICBEBESIDHEDD HKESRQMENE ENSISOBEP NV

ORI B SO R A DI R S S SO AR
DHEMNTIGNTZENIDEENS YRS T N KB E XX G Q YSIESNRIDE Y F $opth{LEV RANILDDNIYTIRD

GRINRGERIENEGONERNPAHSKIG #RIdV YD AOrMAVD GIITSKTKSDDDDKYADAIFTNS
Y e S AN S R G T R AT o

QEEBWIDPE VN ST BEDESH- PERQFRINP KRB IBIINMEALMESBEREDSBITK

WP ERIRE KL SNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAN

TN AVEKFENGSVKVTNI | TPSVLI FGPLPNI LDYTA: LTLWNP%FEGFG
E\QJE@F[WN’{,EE[[LDKISDVSVIIPYIGPALNIGNSALRGNFN FAT FLLEGFPEFTIPA

LGMFSEXSSNESISAMI GREILEQRIRRAIVAD FHEWVNSNAQS KT SIF RSBKRIVRP/SY Q
A P U By P S YNGR X
D Rﬁ.l%'@ﬁ'@NI:IDSHNI VGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFN
DKDNTGNFVVNI DKFNSL YSDL TNVMSEWY SSQYNVKNRTHYFSRHYL PVFANI

S KRN R e S i AR, DG | TSKTKSDODD
WW%VNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTNPSLSKPPRPTSK
YORRPIFERL SATREIKDPBL A RO RNRB RIANLIN DRSS 3 IBE A ADRHT
T R B NG LR XA YL QB RSN PSS S R VAL

TASPMVSINESSALISESIFCMDPVIALMHEL THSLHQLY GINIPSDKRIRPQVSEGFFSQDGPNV
QreEL YirEE oMY VEOIERSOY Kk ATk A<EIMRRENN INKTr FS Sl O BRI SR N F

DN VANV AT B SNBSS RAEA KR ERO

CAEANAGVINENEGQONIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDDDKYADAIFTNS

Y%ﬁ?&%ﬁ%%ﬂ@%%ﬂd@ﬁ@&%%%%%b%m
V@Mﬁb%%%@%%ﬁ?%@ﬁ%%%bﬁ@ﬁ%@é%&@%@%@l&w'V'E

PUNKFGREUBYOMITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEK

P =
VB ERE B s PRV o ARG ENCA AT
AGHE LFCRRG FERRHC M B/ SEI9ERERYKPRNCLEQRVKRWKDS YQWMVSNWLSRITT
QPNARNKERX Y S DINIR AL Rl R $ DKIERVKS M NLINS VI i ERANVHSINKF IR

L TR KRR AR VST
TNI AVEKFENGSVKVTNI | TPSVLI FGPLPNI LDYTASLTLQGQQRSNPSFEGFG

TLSI | KVAPEFLL .
SE#'%%W&W@@ﬁMW%WH@L@H@W@WG NI PSDKRI RPQVS
EGFFSQDGPNV
QFEELYTFGGLDVE! | PQI ERSQLREKAL GHYKDI AKRLNNI NKTI PSSW SNI
DKYKKI FSEKYNF 122
DKDNTGNFWNI DKFNSL YSDL TNVVBEWY SSQYNVKNRTHYFSRHYL PVFANI L
DDNI YTI RD
GENLTNKGENI ENSGONI ERNPAL QKL SSESVWDLFTKVCVDG | TSKTKSDDD

NI ZN\ Z AP Al p=—=w=n 1 A
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QEl FENKI | TDETNVQNYSDKFSLDESI LDGQVP! NPEI VDPLLPNVNVEPLNL
PGEEI VFYDDI TK

WOUDYLNSY0'YL ESQKLSNNVENI TLTTSVEEALGYSNKI YTFL PSLAEKENHGU50666
QAGLFLNWAN

M P SR RO ORISR i<

Y QWD PSYSSI RGBT G KERKR NERIGHIKINS VO RRASTWER 33 TPEOERIP TIRHT
TNEIUEPENEEWKVTNIITPSVLIFGPLPNILDY TASLTLQGQQSNPSFEGFGTLSILKVAPEFLL

THa D O RS R R B P GRS o N R S sy

QRBEL XKFEEFRMETEQIERISLRDSERAL GG ANRIL KNHIKESISPNS NP KIS STHINF

D@M@NF\/W)S‘HNN%@&E’WMBEW\%S‘QMNWH?FQiH\*LB@FAN|LDDN|YT|RD
CP-HS GHRH Al a22- LHD f usj on

GRA BV KBEN BB ONIF AR RGN P TR BRI TRTHAPPRRIQHARMTTNS
YRRSIL SKPERRALEKIDIMSRQQGESNQERGALAGGGGSGGGGSGGGGSALALQCIKVKNNR

LY RIS P ERRIF TSR SEl BB NP NG ERRTMERR L PG

PEDTF
EE K YRRERPAMICEWROT ESRISSRAN YT LN Y ERALRYISNOBRSSNPE KRSV Q

AGLESNWKMARPHEDET TNIMKKD TLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLL

- J Y S SR E IR ATl A PR R

QMARBLSY RABA AR LE MO EPER RN QRN ALY KR AT MSEIRESRY TYL
FRN KL IDBEKRFIt RTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLK
DI GNFWNI DKFNSL YSDL TNVMSEWY SSQYNVKNRTHYFSRHYLPVFANI L

| RD
GFNLTNKGFNI ENSGONI ERNPAL QKL SSESVVDLFTKVCVYDA | TSKTKSDDD

S%WHJIN%XW&M@MM%%%ALALQ
cl KVKNNRL PYVADK

TR HEW W&Eﬁﬁ@ﬁ%@i'%ﬁ@ﬁ%ﬁﬁmﬁéﬁﬁww

YCEMHF’SFMEUKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSSTPEDTFDFTRHT

%W%@%WEMEW@E@@H& FIFEdTAREIOKSRAL
BRYGRPAWHSPLTORI CESASUMHER YN CENERR FRIRF RIFATRSDAENY

QREHEERREBIDVEAPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF

gg@a%ﬁsmﬁh@b&m\é@m&wmwmgwwm

GABANKARNIBNESRIESNEAKEI FEEVFREKINSICYR @I BRSNI_IRPRRKY APAEINA
YRR BKMSARIYODIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS

o NPV it S Ve P LNCEOE e Vi

Y\CRYLNSY GARISOXL BN VEN TL TRV EBALGYS NKIETFERSLAEKVNKGVQAGLFLNWAN
EVIWBEIRE MKREMMARSEY S P RIGPANIINEAENEREN AR ARV FERIGFEEF P A

K
LR S SRS R R KR KR (MR TR Ve apBaLS Y
ADAROTHHDIEEYRIY SGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVI
o NPT ENERIOGTA L REE e R R TS QRRAERBTRERR
TFSDVTSNQSSAVL GKSI FCVDPVI ALMHELTHSLHQLYA NI PSDKRI RPQVS
SHEOIBB SIS Néquence of the CP-HS_GHRH_Ala22-LHD fusion

B R A B R R R AR RS

Y QSROMI PEMFSFR EORENE LSS HL TIRIME BB SO XS RN p SPROEARE TRHT
TNIAPRFENBBWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL

TR ENS RN K S LSRR LTS TSR By

QRBBKVI RSB SMEMP O EBSERAKA GBSO GEBEN MEERASH  SIIPKVKKIRBEROWNF
DRONIIRPY GNIDKENSLY SDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD

N T PP ol L YR e R M R

PGE
YVDYLNSYYYLESQKLSNNVEN TLTTSVEEAL GYSNKI YTFLPSLAEKVNKGY
QAGLFLNWAN

EVEDFTTNI MKKDTLDKI SDVSVI | P¥33GPALNI GNSAL RGNFNQAFATAGVAF
LLEGFPEFTI PA

LGVFTFYSSI QEREKI | KTI ENCLEQRVKRWKDSYQAWSNW.SRI TTQENHI N
YQWDSLSYQ

1 1 ZA170 NI P\ 7170 7N\ 78 I\0 7R Il 170N IR Il 1 7R 1/N0 B\ 78 70 /P AR A IR Il R HZFr=1 NI /7~&~\ /J
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TWPVKDFNYSDPVNDNDI LYLRI PONKLI TTPVKAFM TONI W/I PERFSSDTN
PSL SKPPRPTSK

wOeYYSIRABY L STDEQKDTFLKG | KLFKRI NERDI GKKLI NYLWASPFBRIBS 050666
PEDTFDFTRHT

A RN A RSB ARG s

QRIFSHIT SRNOSGANVY SINSEISFORBIPN G AYRINEE PRSL K A BRIL NSRS HPORTK
YRS @HREAKL SNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAN

R R B S AR G N AT N TSRS o

LOWRDRMESNERREFOHITSICYEORYKRIVEERWSSERVRNKINRR HY RERHYRVIVARRLEYQ
AM%LIB&KYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVI
GEFNLTNKGENI E Cé‘(g\l (E( SSESWDL FTKVCVDA | TSKTKSDDDD
DRENARRHRFAELINLID NIILVGEVDR RARKVNESFENTMPFNIFSYTNNSLLKDIINEYFN
YKRVLGQSARKL LQDI NBRALAC-II—IESC—I:—Z(}IESC-I}I}BSALAL@ KVKNNRLPY

Pﬂo@m s uence EI_S)K%ER'BE%? 1-29-LHD fusion

ENKI | T | NPE| VDPL L PNVNMEPL NL
}/PTI'IRNDI RIPQNKLITTPVKA MITQNIWVIPERFSSDTNPSLSKPPRPTSK

YOSMPWWEE&@TESNMKENKR]NEH%BWMYMWREWHT

TSN R N T35 S 5B MY BT KR BRR R RO ST R

TRSDMEEREEA LEKSIFCMDPVIALMHEL THSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNV
QREGYFTFOGEI VEHREIERSIST RERNGLEHIRVRAK NSRS SMAE SIBK Y IQEBIEK I

K R R SRR SRS RN TR Y BBt R RRASRD

GANTNKSRNIENGQNIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDDDKYADAIFTAS

YRREA SESARRLL DB IS AL REEEG e o ddild@ Y NESEIRMKVR R RV KBS
%SELELKDI LNEYFNS

NG TRERNY QNG sg)ry@hQEglLg&é\éplupﬁvpﬁg%wMEPLNLPGEE|V|=YDD|TK
WNWWWWWPMWEMWGWWN
'ﬁﬁﬁ’ ) _I%/IIPYIGPALNI NSALRGNENOAFATAGYAFLLEGEPEFTIPA

LKA | KLEKRI NERDI GKKLI NYLWGSPE
]&%ﬁi@ﬁﬁﬁKllKT NCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQ

BEDKIENKS OB KNSPDRKISE BMTABIKFIRRGIVSKESNMEPGY |

Dﬁgﬁ%ﬁ{%&{sﬁa@hm%ﬁw%mv@ TSP
sﬁ@%@%&@%_&&%@ﬁ%@@ﬂ@mg&u NKTI PSSW SNI

T AR B R R R AR A MR ES IR BRI TS

YOPDRIPE YL SIDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT

TNERPENKEEN K@Nﬁﬁﬁﬁﬁ@&%ﬁ@ﬁb%ﬂb@@&@@@dﬂﬁﬁgﬁmu
TR P R S BN LM SR PRI HRERY SERTGIQDSTNY

QREEDKDSEG_DVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF

D}@T_\ T’Elilﬂkﬂ/hBRENW$M§E%%§WRWEE#§@WLW%NEBMWRD

GWVEW\?E@&&%H&V@M%&%@E@W@V@ﬁﬂ%ﬂf@ﬁ@mﬁw&(ﬁs
Y KRAGGEL SRR L QDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS

BRI SRS BYb B XS RN O
YMLUNPIEYSSSQERENINY BT IENSY ESRARIANKDS YERRASHYINSRV PASHNNMEN

EVNEMFPEURBKD TLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPA
AR DS GoDKEN KSRUEPLIATRMKSIFANSERRES Y

ADPHENKPIDRRIE EE PKENI BSHINE N ILKNEEDIHRISEAMMWNISSBFE N EVF XI FESNILRKV |
DERINKIBN AT EEINL IBfsiINEGE DR KR K INBSSHERETVPENIFS Y TNNSLLKDIINEYFN
CP-HS GHRH Al a8 Lys20_1-29-LHD fusion
TWPVKDFNYSDPVNDNDI LYLRI PONKLI TTPVKAFM TONI WI PERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKA | KLFKRI NERDI GKKLI NYLWESPFMEDSST
PEDTFDFTRHT 124
TNl AVEKFENGSVWKVTNI | TPSVLI FGPLPNI LDYTASL TL QGQQSNPSFEG-G
TLSI LKVAPEFLL
TFSDVTSN@SAVLGKSI FCVDPVI ALMHELTHSLHQLYQ NI PSDKRI RPQVS

P =~~~ R R
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YRKVL GQLSAKKLL QDI MSRAL AGGGEGSGCEGEESGEEGESALAL QCI KVKNNRLPY
VADKDSI S

w@ORHobANArd TDETNVQNYSDKFSLDESI LDGQVPI NPEI VDPL L PRYMYBRIOM050666
PGEEI VFYDDI TK

%@@E{;Eﬁm@ S ORINYERL & T2V RS Gl 55D SLAEKVINKGY

TVERNADERYRPRMKND YR IDKE P T TAKEPI TN RERERF IR SAS SRRAGT SK
YA \EPERFSTIRAKD TFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT

Rl e RN PSY IR BY R TR RN S SidDRbdh

TRRDATT BONES SAME AR SBIBIDENMKEQUESILHNUS GINKRS BERRRINY SEETAREOSPNV

Qﬂéﬁl—.’?%ﬂﬂ@élIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF
DELNKFDLRTKTELI NLI DSHNI | L

DRLKAKVNESEENTVPENI FSYTNN
D@_N_T@FVNE% %q%g §FWQ§QYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GRBP-TNBGBHRNSBONERNPAL DKILSBEBYV DE PIMOMDGH TS TS DDDDKYADAIFTAS

YNE@@%%&%@@@BW&E@@MsEEPéé%ML&QNK/WN RERRZBIRHYIs
QECENHPE TN SR PP REY-PREFRNP RYRBHERRNMENLINSSPFNHDEA TK

YRPE DN BIDAIRISOKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAN

e Y R NGRS e IR RIS BN o

LGMESEASNERISHIT ERIOLECHRHVAPREVIMMSNINGERET NP MSINRMYBALSY Q
ADZHASEIEHRINY SGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVI

o RSO Y| R SRR AR AR M, NI E R D

DKDNTGNFV\NI DKFNSL YSDL TNVVSEWY SSQYNVKNRTHYFSRHYLPVFANI L

oBEPise auence CP HS GHRH Ala8 Lys20 1-29-LHD fusion
GFNLTN g}é ERNPAI.t LSSEySV\DLFTKVC\/DGI | TSKTKSDDDD

TVRRABAN NSl ee eesceecildece iV

YQWMWSLWKLFKRINERDIGKKLINYLWGSPFMGDSSTPEDTFDFTRHT

TNRVERHENCE AR NI PSYRtFGPL FReieh PR EN T OBRSNPE PO ER AT L

ET VFY
TRPBYI RMOSSAEGHRI PSR SUREQLESPENRP R PY HERRINRBRENY

QFNBEL YA/ EIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF

oRERGNEVUNERPRE Yo TS E A SRR AR PAN S rirD

G KSEGENERENIERIPAERIKLISERYKRVKIES G ERTIKSRPPPOEAIPMRIAS
YRRV BEL SMKA L QDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS

LA D Y SRS SRR BV FRA A LS

Y@.WNSWWBWV@SHWMMNWWWWFWN
EMERSPIFHRXR DTS RS DA PP IGHIAE NIGNSREIRERERQAFATAGVAFLLEGFPEFTIPA

R EOR pRe iR Rlrepampeamesiro

AP AHPHRIKKSRGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVI
D%ﬁ%ﬁé@%@éﬁ%@@ﬁﬂﬁﬂé@ddﬁkﬁ%ﬁ@ﬁ@ﬂ%kwﬁmﬁﬁmﬂ

TNI AVEKFENGSWKVTNI | TPSVLI FGPLPNI LDYTASL TLQGQQSNPSFEGFG
SERLIBb8 RMAIitEER-HS GHRH_Ala8 Lys11_Lys20_1-29-LHD fusion

@@W&%ﬁ%%ﬂ%%ﬁ%ﬁ%&@%ﬁﬁ%w

YQRIHEPSYFIRERE T HEH IKRECGRINERRI GRS XKEE RIY GRS TBEB Y SNIRHT
TNIMOEURERSBWNFNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL

TR oA RSN AR MY P Pl VBRI ReS USSR sy

QREENY TGN BRI ERNCERRIIGHRIKESFSIANN AR RSHADCE N PEKKIKIEBIBOMNF
DHOKHRNFTVRB KFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD

BRI Nl ceccacc et et s IRVE SN A

QE! FENKI | TDETNVOQNYSDKFSLDESI LDGQVPI NPEI VDPL L PNVNMVEPL NL
PGEEI VFYDDI TK

YVDYLNSYYYLESQKLSNNVENI TLTISVEEALGYSNKI YTFLPSLAEKVNKGV
QAGLFLNWAN

EVEDFTTNI MKKDTLDKI SDVSVI | PYI GPALNI GNSAL RGNFNQAFATAGVAF
LLEGFPEFTI PA

1 7 Jp——gmp—y 7Nl NP1 71 1 170 PR 17N 7"\ /1 70N\ AMZEING 77N AN R 7R R Al /PN =y g ge—n 1 11
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SEQ 1 D70 Protein sequence

CP-HS GHRH Al a8 Asnl2 1-29-LHD fusion
WA YRYKEBENYSDPVNDNDI LYLRI PONKLI TTPVKAFM TQNI W/ IREREB3DIN50666

PSL SKPPRPTSK

EROPES Y SEBRRIALRLSGES KRB e RV RRNRBRS s

EIRPHKAVER PR SGOKFRE PEHENVE R RN PP P BYPRNASIMEPOYR SN SR REITCY
VDML RS RMASEIKL ENNVENITLTTSVEEALGYSNKIY TFLPSLAEKVNKGVQAGLFLNWANE

R PR Ok SO ViIEVIPAL AR AR AT AV AP ER PBERY B

G\GHEFEYREREK IHKHEN RACURRESRIMRIERX LB VAKIRITNII ANKIN YeB S ERY QA

DAMNKI ERRK NS DKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVID

DKDNT GNFVNI DKFNSLYSDLTNVI\/SEVWSS(EYNVKNRTHYFSRHYLPVFANI L
E%ﬁplﬁ-ﬂﬂBLINLIDSHNIILVGEVDRLKAKVNESF NTMPFNIFSYTNNSLLKDIINEYFN

GFNLTNKG-NI ENSGONI ERNPALQKLSSESWDL FTKVCVDA | TSKTKSDDDD

S@R@E@I@%R&ﬁ? 7 VERAL RGO SRS A AP vkNRL PY
\ifEaHYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTNPSLSKPPRPTSK
Y M YBESIKL $ TORIOKNVYENYE RKFIGRINERD IRV NAES AN SEVARNERDANIRHT

T RS R S R AL QO RRRN G B RN RS

TRORET SN RFGAYLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNV
QrERHERIFHJ I DVEAPOIERS BRMEM A HYKDIAKNL NN IS HISENE NORAF REIASIHIANF

Ny BNt TP NS E R GRS BMF A LRI RO
GN@W@E@E@SGQNIERN PALQKLSSESVVDLFTKVCVDGIITSKTKSDDDDKYADAIFTAS

Yﬁ@ﬁb&ﬁ&@k@%‘%ﬁ@%@&d@@%@@#&%@éﬁm RERNRERBYIS
TYLFKNVLPKVI

Q%E@WEBE&*\@‘E@%W%?NW@Q@VB@WQKW%&FWE#WTK
Y\SMLKBY Y NEGCKEENVEN IL THISUE EAEGWIQTFCESLAEKVNKGVQAGLFLNWAN
EWMR%&&@W@¥%P%@N@REA[#§A AFATAGVAELLEGEPEETIPA

TWPVKDENYSDPVNDNDI LYLRI PONKL| TTPV | PERFSSDTN
qungwgglKTlENCLEQRVKR KDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQ

ADATSAIDES KK S SOBQKENIKE QAN IKINSK B KISEEMSKKIKFRAOAGS PEMERGBBK VI

e D R P R A MR TR S TS S YN

TLSI LKVAPEFLL
SEHDRY Pt 8A6Sib- HEMBDRNH AiAdbnh bISL H4ARERSbIPSDKRI RPQVS
@W'P%'%@W&H‘Wﬁﬁﬁ?\%ﬂﬁw R oK
Y GSRAYRIRSFISEFORQKD TFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT

TM@E?NEWKE%VY&@PIWMEW%@X&MWW&WMLL

TR AL SIS GNEM AT A GG RETKRS PG

QREFADAF GGIAY/EIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF

G'@EIWE@R’N'W&@‘PN\R@WWW EMﬁVﬂﬁﬁTWPPWNW‘NN[AS

YRRGEBQUBXRKULOIODIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS

B NS P MEN B RTSNEE RSN ERLR AR

YVEXENE Y U ERQKDFNIHE S BVIBY F P R SNKRY TENSRUARENNKIGHRABIKLIRYAN
EWEDEFRtIMKKBALDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPA

Lay B QR RIRTIENCEE LRV RBY PRI YR ElvEEL S

AR K BRRYISEISRHRENE KSMOAERY KISSAMNINKE ANV IIKFTRIMCSYV |
DELKIKFEINVHEIEVINLIDSHNIILVGEVDRLKAKVNESFENTMPENIFSYTNNSLLKDIINEYFN
DELNKFDLRTKTELI NLI DSHNI | LVGEVDRLKAKVNESFENTMPFNI FSYTNN
SLLKDI | NEYFN SEQ | D72 Protei n sequence
CP-HS GHRH Ala8 Ju_7 1-29-LHD fusion
TWPVKDFNYSDPVNDNDI LYLRI PONKLI TTPVKAFM TONI WI PERFSSDTN
PSL SKPPRPTSK 126
YQSYYDPSYLSTDEQKDTFLKA | KLFKRI NERDI GKKLI NYLWSSPFMGEDSST
PEDTFDFTRHT
TNI AVEKFENGSV\KVTNI | TPSVLI FGPLPNI LDYTASLTLQGRQSNPSFEGFG

1 17N A NP1 1
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GFNLTNKGFNI ENSGONI ERNPAL QKL SSESVWVDLFTKVCVDA | TSKTKSDDD
DKYADAI FEAS

WO R S6QIEARKL L QDI MSRAL AGGGEGESGEEGESGGEEGESAL AL QCI KYKEIBRIOPNS0666
VADKDSI S

SN TP SR G5l RERYP AP RER PNVNVEPLNL

TWRITHA NS BRI RSRIL SNNVENK O TP EMNICINEMIRE R HS PR PRERIYRIKRERT SK
Y SRSV EQK D TFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT

A ERE SRR SR PRI ePERY b S S T O GGk SR M TS LR AN
THSGVFFRYSSH\UEREHOMOPVATHEGR SRS WAV SNRR SR EGRESRGRNY

ﬁéﬂWﬁ%@f@a|PQ|ERSQLREKALGHYKD|AKRLNN|NKT|PSSW|SN|DKYKK|FSEKYNF

Q
ADAI KAK| DLEYKKYSGS \%/EN KNSL DVKI SEAMNNI NKFI RECSV
W%M\_/BWNSLYSDLTNVMSEV SSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD

GDETNKEBENIRNRGENIHRINPBSEKILS NESHaNERBBENKFAYAINRS

Y%@é@%ﬁ%@ﬁ% G%éﬁ(ﬁi%é(f@é@iﬁfomKVKNNRLPYVADKDS|S
QﬁW@WW%%W@'NW?WWWWPWWTK

YL SEPPRIEESIKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAN

e R ORI AP R EREN Rk KRR EURESTe

LGMRITAEHRERBSWENALERRYGRVEBRY PRNMVISMIVASRITT QERIISINREHBSEEY Q
ADAIA KIBNARENY B 5 SDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVI

DELNREE SN, SRR TR VDR RARURESERTFIFSVHNEERbIRER R

QFEELYTFGGLDVEI | PQ ERSQLREKALGHYKDI AKRLNNI NKTI PSSW SNI

sHAWEb o ENence CP-HS GHRH Ala8 Glu 7 1-29-LHD fusion

DKDNTGNEVNI FNSLYSDETI\I\/I\/BEVWSS(%W\I\/KNRTI—NFSRI—NL PYEANI L
TVERG AN YRBP VNDNDILYLRIPQNKLITTPVKAFMITONIWVIPERFSSDTNPSLSKPPRPTSK

Y B NDPSK G EEMSEEN ERUPAR QKR SEEBUNYE VWS SRS D SSSRER SODDRHT
TN ARERBE N (7P P b YRR OSSR S DAL

| KVKNNRCPYVADKDS| S
TFGEVERNRPPAMBEIRITGUREIGE S HSE S SOV P EPKIMR RPRRAISAIDGENY

QFEEEFTRGODNETRQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF

D%%@Wr?%s%ﬂwwlsEWJ%WXWéQ%B@%@WB%% RD

GRNAFNEGTINENRRERIERNPSE NG IESY N BFATKNVCERSAT $EEISRPRPKYAGRVRFAS
YRIMEGBPEARKIIPADIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS

ORGP E R e S LESELEMNRER BRUANRIEACRC CeeimYddine

YVADANRAKY LBISEKK RS CERIKIETNISMBEMEN SIS THVRBLSEANVNKIG MRAG REQWYAN
EVVEDFRNUMRIY T DKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPA

NSRRI | PO VYR AESEENEEE SR ELL

AR MSDIGHRIK Y SIS BKBN IS QBEN KB DMRISEABINNINKFIRECSVTYLFKNMLPKVI

D%.\é\@ééggﬁgﬁg@{%@\|%@Mkbﬂ€@éﬁﬁ%ﬁ%¥m§ﬁﬁﬁmﬁm
YQSYYDPSYLSTDEQKDTFLKA | KLFKRI NERDI GKKLI NYLWESPFMEDSST

SHEEDT 8 PloldtHEquence CP-HS_GHRH_Ala8_Glu_10_1-29LHD fusion

M%EE@MM&JB@XHF&%%EM%%‘@O@EEFW&E%QSK

YQ3SHF PENIEEAMNDIRIS GIHVERINER MG KNS L e SREMG RSFHRRPRFRIKHT
TNIAFERPENGBNNK YV TNIITPSVLIFGPLPNILDY TASLTLQGQQSNPSFEGFGTLSILKVAPEFLL

TR LG PVEl R o A A SRl A DDT S Sy

QRBHIDKTICBEVINENRE INSSYERERANNAVB AV SEOMNIHNIRESYH SRBIKY RXIFARIKYNF
DHAMYICKFV R DKENSL Y SDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD

o3 M N N N AL QKL GBS A KY e R SRR ks

YRKEL GQL SARKL L QDI MSRAL AGGGGSGGGGSGGGGSALAL QCl KVKNNRLPY
VADKDSI S

QEl FENKI | TDETNVQNYSDKFSL DESI7L DGQVP! NPEI VDPLLPNVNVEPLNL
PGEEI VFYDDI TK

YVDYLNSYYYLESQKLSNNVENI TLTTSVEEALGYSNKI YTFLPSLAEKVNKGV
QAGLFLNVWAN

P— AP p—ym———k ] R A ZIZEN"T"1 PFNIZ1 NP\ 77\ 71 0 PN Z1 7~ A1l R Il 7R 1X/ N Al 7R IIFR IZ7A ' A ™ A 7~a 7 A
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DELNKFDLRTKTELI NLI DSHNI | LVGEVDRL KAKVNESFENTMPFNI FSYTNN

SLLKDI I NEYFN SEQ | D75 Protei n sequence of the
WEBROBISSI@EHRH Al a8- LHD f usi on PCT/GB2009/050666

TWPVKDFNYSDPVNDNDI LYLRI PONKLI TTPVKAFM TQNI W/I PERFSSDTN

O e 5 ot AP RE S A E GBI B ARs S

QEREENHHPFRMIQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITK
YVEOMLASRH ENGRVENNEN FIRS gl E EAFANENIKIN T ASILABKOIRGRORSELAN

e R R RS RIS G R FRATA TSMAE SRR

LASMEFFEERIEPREKIIKTIENCLEQRVKRWKDSY QWMVSNWLSRITTQFNHINYQMYDSLSYQ

A AT R BB bk EXRk EGPEMIRERISRE RISKRIIGIRIHRESS TSRk v
DKYKKI ESEKYNF
DEYRBRPERFVIRH

DRIENSI S MRS AR RIGR B SR HSORARY N
DDNI YTI RD
7] PEEINERAE R HNBAR K5 BRVPL F B8 YRR, T SKTKSDDDD

ADA| FTAS
“W’%@RP@N@'N@DY RRAN A BB EAE AR SRTNRARKFL T SK

YOSDIKBSY SSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT

R KGR TN RS R CReh RS A AGE DB MR Bk

TRRPMYENSISAMLESSIGOSIRRYEIMHEF TR AEHONY GINREOHKRIRP P EEREFIRGT NV
QERAG ANV EIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF

oA MR RELAE, FRVREE Y SN RN R R ARV ARG Ao

GRNEVNREMIENSERNHKIRNRAL @KIGIEQRVREVKNS YORNVSNHWESRPPRTMPAF TS

YRIEEMEBEE AR L QDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS

ADAI KAKI DLEY NLKNSL DVKI SEAMNNI NKEI RECSV
Qﬁ#ﬁWNBEWNYSDKG%LDESILDC§8\//PINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITK

YMNWSNMWVEWMN@WW KEFNAGSY TN
E%ME&B%?\%@PE@?NfGINS;S%gIQQIQPMAT%&Q/AFLLEGFPEFTIPA

O TR RIS EQ R KR MRS RECTI BRMYESHRY

ADXBKAHBIRRRKSKGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVI

o SR RS RHE SRR RS RV SRR

TNI AVEKFENGSWKVTNI | TPSVLI FGPLPNI LDYTASL TLQGQQSNPSFEGFG
SEQLIBI7E KNI bence of the CP-HS_GHRH_Ala8-LHD fusion

TR S RGA AERR A MF SRhAR LR S SRR RER S sic

YQ?BE_WYFHQ_E@VETFE@|HRBI@|NERNQEK¥KULWNMW3TPSBWWRHT
TNOERFERSEWYANTNITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL

THE R NR A LGRS R A MNE R o PN R R GV R iy

QREENY TREGHENEERSERNCERERAIGPRIKESERABN NKRRSADEE IN DB KAIKISSIEOINF

DR@K&%NF'@TF?%KFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFAN|LDDN|YT|RD
YRKVL SARK %:) RAL AGGCGGESGEEGESGCEEESAL %l KNNRL PY
GRMANKGFENSCAONERNPALQKLSSESVVDLFTKVCVDGITSKTKSDDDDKYADAIFTAS

Y REEIL EENEARKLDEDNWEERY BRIFEHISOIGS G XS 364 ANREDRIRV K NRRMNVEABIKIIS 1S

O N R T oY Y5 SRR B P YR RN PR SRR L MR GEE R

Y\NENBY KWEFQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAN
E\RMBIPIFTNINK MSIIDIKI I SSRP SIEPARNIGNSALRE KIS FAGNEMAA ATREFATTPA

LR TN G P RN R RS RSV R SR YRR RY

ADATKAISILES Y3 Y SGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVI

DEARAFAHAEEXIKID ARV DRR I i N MICE RIFSY NI SR DS
TYLFKNMLPKVI

DELNKFDLRTKTELI NLI DSHNI | LVGEVDRL KAKVNESFENTMPFNI FSYTNN
SLLKDI I NEYFN SEQ I D77 Protein sequence of the

CP-HS GHRH Al al5 1-27-LHD fusion

TWPVKDFNYSDPVNDNDI LYLRI PONKI8I TTPVKAFM TQNI W/I PERFSSDTN
PSLSKPPRPTSK

YQSYYDPSYLSTDEQKDTFLKGA | KLFKRI NERDI GKKLI NYLWGSPFMGDSST
PEDTFDFTRHT

M AN JF==l Jp==p=—=n 17w\ AUIZNA TR 1] 1 ™ r=<er~t 71 1| o ~r<i A I 1 I\ 7T A /~1 "y
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DKDNTGNFWANI DKFNSL YSDL TNVVSEWY SSQYNVKNRTHYFSRHYLPVFANI L
DDNI YTI RD

WORNR/THLGNI ENSGONI ERNPAL QKL SSESVVDLFTKVCVDA | AGKGE3I0DI050666
DKYADAI FTNS

s%ﬁﬁg{sé%%%é&e% LM A S A ER RO Sh KVKNNRLPYVA

TV ANYSE P MNOINREIGHRRINEST TSSO TNV VIBERE PRRAWASRE KPRRET SK
Y& WDV SHOOARD TFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT

o OB AN - LAY Kb S VKRR .

TASPYTHINQESAYLGBRI FEDZEVIALIMEGPABIN QENSMN | FEIRNRARATEZESFARIDAE NV

Q@Eﬁﬁé@fﬁ\@lﬁ@ERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF

TEYSSI QEREKI | KT E RVWKDSY SN S 9:
DK T ESN%FNSLYSDLTNV SEWYSSQYN KNRTHYFSRHYLP ANILDD YTIRD

GAKITIKENMKIEMS GRMHIRNIPREQMESSHSNS D DV VERABNINEHKNIIKEDRECK VALYAIF RES

o R S SR s ST AN S AN g
QE'FWREWNWFQLBE@FRG%'&'UBEE’QF’blFPWWEPLNLPGEE'VFYDD'TK
YVERANSY GHIRIS ML 8HISYENHTL MY EBALGYSNKIY TFLPSLAEKVNKGVQAGLFLNWAN

eEREEHINXRER B v AP ANNSAERE AR ABVh FE iR PE A

LOYEER YRS RENHKEEROFERRER WK PRI NIMYSNBIRR| TNRE M RMEDSES Y Q
ADHNEGHDIFEMRIY SGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVI

o N ENCRI N e R LR AP s AR RS

TFSDVTSNQSSAVLGKSI FCVDPVI ALMHELTHSLHQLYG NI PSDKRI RPQVS

sHeSFD7 PRI ¥ quence of the CP-HS GHRH_Ala15 1-27-LHD fusion

EELY@EMBIL&%IPQN %TTPVKAFMITE%IV@&IPEREISQIE})QN P%%gKPPRPTSK

Y RO PSXEY I HOKBENISLGS BIL FRRINEEDNGKES RYAVKBIFAHNGISFSTPEPVFANIRHT
T WFENE%R/KVTM VLIEGPLPNILDYTASLTLOGOOSNPSEE CiréSILKVAPEFLL
R RBHCP R RIRRR VPR ES, NV

NL TNKGFNI ENS | ERNPAL KTKSDDD
TASRY AP EING AR OB P KiRRIHE
QKEHKVM@LEW)EMPDPEESDSQEKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF

N PRI PR B ARARVRA R AR - WAV EB LRI o

GR{HTINKSFVZNE SN ERNMERIKHSSEPSVREATKE CSREIIVSHIKSBPRPKVARETTNS
YRKEALEE N | QDIMALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQE!

FENRRE RV DRPE S DA AP ANTRImER SRV Y BE R YD
YL@SWYFN@@REKENRWEV@EWYW%WWWVE

EIYN R EBKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVF
T.% (e SRR S SR A NI QN D STk baik

A@WRGKWENIKBQMMNSLU@EBBNMNNMMMTWNWBWWK
thh'ﬂ?'réLW_Yﬁ QGE%QL@(}&A@SF?QWW%%LLKM|NEY|=N
Al a8 Al al5 1-29-LHD fusion
TWPVKDFNYSDPVNDNDI LYLRI PONKLI TTPVKAFM TONI W/I PERFSSDTN
SHEHID3K PRkNIsSBKuence of the CP-HS_GHRH_Ala15-LHD fusion

SRR SRRk AL DR RS R SRR MBS Fr i

YO YRTZEKFSTRESIRTT NG HREVRINERPIGHKL INYY Y MSERTNGR R PREBEERFAGHT
TNIAVEKHEEMABRIMINITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL

TrE PRI CKSTFCRITPAALMVEL TRl Vet oA Rb GBS FEcdEay

QRBEEFTRGEICNEWEIERSQL RRSIGREKRIARRYKNINGTIRI SV | SIKIPKIPRISAB BRI NF
DHINARKIFYPRIOKISR SLY SDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD

e INE SN BRI R R P S RV IR BB Eb kRO s

GFNLTNKGFNI ENSGONI ERNPAL QKL SSESWDL FTKVCVDA | TSKTKSDDDD
KYADAI FTAS

YRKVLAQLSARKLL QDI MSRAL AGGEESGGEEEEGCEEGESALAL QCI KVKNNRLPY
VADKDSI SQ

El FENKI | TDETNVOQNYSDKFSLDESI LDGQVPI NPEI VDPLLPNVNMEPLNLP
GEEI VEYDDI TKY

R IFSN ZA N 71 P~ U701 A IR R JF =R ] ™y=] =peepmomy =g A1 7\ 7R BB Z1 N 77" =1 <l A PF=t1 /7% /R Il 77N 17\
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DAI KAKI DLEYKKYSGSDKENI KSQVENLKNSLDVKI SEAMNNI NKFI RECSVT
YLFKNM.PKVI D

WERNEASI4ATKTELI NLI DSHNI | LVGEVDRLKAKVNESFENT MPHMEFEBI0dNS50666
LLKDI | NEYFN SEQ I D80 Protein sequence

YR SR RS RS PSR i A B BRSO

EIRENKSRPERIM@KY SDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKY
VDYREYIPRPEKT BRIAEN LG E KMREFRINMRRPI SKKI BV BIEERE MEERGANE

VU A KR Y Y S A MG SR B RTATA SN AK GSEPERFRAL

GVATEY ERIZEREKIHTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQA

DAICAMTENG SBYbIHKERVERMMY: MARISERNNIRKAREY USRS 1D

EGFES NV
EL R DL S Y GRS AR NN BB G
DKYKKI FSEKYNF

S%ﬁ%ﬁﬂ%ﬂe%%%ﬁ% ENBRMY AR NINRIS RiEGRHYLPVEANI L
TVEPYEDAIEPRI RRIRIOK HFRIMAL VESERRONDY KERDRPD TSI RISTIDRG SK

Y GSADRSKFIZVOEQKD TFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT

T e SRR PP AP BRIV AR

THRSDIERNQ S SANE BB DIMMEBIEASMHEST IHPYERUSGRIBES RAHIRP XRAGEQAGE NV
QEEELY VFOEDVEAF¥QIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF

o R R R YR B AR RGN AR Mo

GRNEDNEGRNIEKRGRNIBIRINSBEKL 3 FEBVIERINE VOB AL RENIKSORPROASVAFTAS

YRIEERBESAREABDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQ

E|E§G\/hF!@TI§FE§SI I\IIQYES}%KIFigll_-IIDESILDGW NPEIVDPLIWIMEPLNLPGEE(R/:FYDDITKY

VIDANRAKY IBSEKK RN GSDKIENISK SEMEN HIMBU VRS ISIEAVNKICMRA G RECSVANE

wEBRH I REMr K DY SUUPY|GPALNIGNSAL RGNENOAEATAGYAFLL EGEPERTIPAL
ELNKFDLRTKTELI HNI T L KVNESFENT MPENI YTNNS

G\Lﬁfkhﬁﬁﬁ'QE‘?EW@N%@PWKBM%YW%TW@H'NYQ'V'YDSLSYQA
DADNRAKHSL FESHIRM SAISBREQIKEBVRRE KNYDDVKISEANNNINKFIRECSVTYLFKNMLPKVID

e NP LR SN Vo B R AR ESFEX M FSP NS [ RBimet e

YQSYYDPSYLSTDEQKDTFLKA | KLFKRI NERDI GKKLI NYLWESPFMEDSST
SHED 86 Plotdrt tEquence CP-HS_GHRH_Ala8_ 9 15 22 27-LHD fusion

T AT A SRR R OPE R SRR SkE S

YOFSDZ SN EEANUDERSE G BIVERRINERMGERKEINSLACE SREMEG IRSDIRRPRFRRRHT
TN ERPENGEN Y TNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL

TR AL QS| PCMBPVIRLMFIE L S AL YRINIESRIRIRP VS EGEP SRR

QABHEIDXTRSENDNE PRERSQYSEKATNGAVBEVAKGE QM INKKIRIS B SISIR Y KIRIVSTREN NF

DHERINEV RIBKENSL YSDLTNVMSEVVYSS YNYKNRTHYESRUYLPVEANILDDNIYTIRD
GFNL TNKGFNI ENSI LSSESWOL FTKVCVDAE | TSKTKSDDDD
GRLANAEFYIENSGQNIE gNPALQKLSS SVWDLFTKVCVDGITSKTKSDDDDKYADAIFTAA

Y RARKNQASAFSARKBIAIRAVERBGASGE AEESACIRVKXHIROENNBK BSISQ

E'@P@Eﬁ%ﬁmﬁ&w&%@wﬁwﬁ RMEERNL AR R

VINENSNVESOKERNNVENITLTTSVEEALGYSNKIY TFLPSLAEKVNKGVQAGLFLNWANE
VAR YIRNHIKISIr EL b NP M PR NTGRGAERG (it ATREVRBLIAGFPRKERAL

O DT kT BT 15 SBVET O BT SR S KR RS R0
DAIKAGPEEKK SR SDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVID
EL%EE@@@S L N RSiiNG KU PR RRRVIESMERTVRANESMNRER LK DN
ADAI KAKI DLEYKKYSGSDKENI KSQVENLKNSLDVKI SEAMNNI NKFI RECSV
TYLFKNML.PKVI
DELNKFDLRTKTELI NLI DSHNI | LVGEVDRL KAKVNESFENTMPFNI FSYTNN
SLLKDI I NEYFN SEQ | D82 Pr ot 80n sequence of the
CP-HS_GHRH HVQAL_1-32-LHD fusion
TWPVKDFNYSDPVNDNDI LYLRI PONKLI TTPVKAFM TQNI W/I PERFSSDTN
PSL SKPPRPTSK

NI\ I\ I[N\ 71 NI P~ /N"T" 1 177 1 170 P17 A Ir=r<l 2N 71701 0 R INZI Y A&NCNINE"™ R AFr NI ™ Ny
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QFEELYTFGGLDVEI | PQ ERSQLREKALGHYKDI AKRLNNI NKTI PSSW SNI
DKYKKI FSEKYNF

WORKONTSNFNN DKFNSLYSDL TNVVSEWY SSQYNVKNRTHYFSRHYTREGB204b 050666
DDNI YTI RD

S T P FUR R ERIPAL k3SR FTYQUBRJofSKTSDDDD

“WR%@QRW@DY%@?@@@AURWW@@@E@&%W@LW SK
Y ASPHRIRKIE TDEQKD TFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT

N N a et RN S I TR SN 2SS ey A\

TFBERYVEYRBESVNAKE QORI DENMENEL T HILSIEF AINBYSINKR KRRV BESEZRSQUGRNY
Q@@Q‘%@M‘EIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF

NEVWEDETTNI_VKKDTL DKI S § PYl GPALNI GNSAL RGNF FATAGVA
D@_N_T@;EMEEI-HKﬁNSLYSDLTNVM EVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD

GMKGWSSBQERWNME@WW@M@MDBRDKY@NWM
Al R ARSI A AR PN KR AR
KHERETWKQNY SDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITK
N@ENNKF@LE%EKI@MNMM@SHNMEEMWMM&@RENKWEABE@WN

E\@D&MQ@W&%@@@@ @g\lléélzﬁ@HF@&EFAQIAGWFLLEGFPEFHPA
LCMBRKEMRFRBOVIGINOLE QRIKROKRBY GpYIRNAAS R D QI ESTRY Q
ADAKARPIRRRKSEGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVI

o YR S RIS kR R R YV RS,

TNl AVEKFENGSVWKVTNI | TPSVLI FGPLPNI LDYTASL TLQGQQSNPSFEG-G
sed-Dsh BVRrEkkence of the CP-HS GHRH HVQAL 1-32-LHD fusion

TVE%‘_I@SD\MS DNE()"TllfYSIlRFIPQNKIYI'I—I"IZ_I\:’R/KAFM ITQNIVV%TDERFSSDTN PSLSK %{:’STSK

YC@HHEWE@MWE@IERS@JRE@MMLWWG@GS%SWWRHT

R ST AR AL RCRRRNE GRSl

TF@QMTW@VLGKSIFCMDPVIALMHELTHSLHQ YGINIPSDKRIRPQVSEGFFSQDGPNV
QREENY TINKCEDVIERRSIERISK NANKTIPESVIDENIDK SKHIKSEXOMNF

o R AR ARG RO S
GRNLANKRFNENEGRMEIEAKRISLIIESVIY PAVONPE! N VBHHTKSPRRIEEPAEFQS
YRR FEYARRALY ILSRQQGALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKD

o R R S AN L T S SR TS AR o

THMZDF TN O EBRKIERINSIBNGNATIT W EARAYRINENSALRRGNE KIS AENWA
NEVEEDPENIMRAB TLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIP

NG SRk rIENELENRk SV SNSRI SRUALEMVbEYsy

QAN KHKID L MR IR SCREKIE SR ESANENIL IMEISEXMNS EAFINRE G Y RECBALPKY

IDELNHENVR P LINL IDSHNIILVGEVDRLKAKVNESFENTMPENIFSYTNNSLLKDINEYEN
ELNKFDLRTKTELI NLI DSHNI | LVGEVDRLKAKVNESFENTMPENI FSYTNNS
LLKDI | NEYFN SEQ |1 D84 Protei n sequence of the
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esin receptor, a urotensin receptor,
mal ani n- concentrat| ng hornone receptor 1 a prol actin
rel easi ng hornone receptor, a Ki SS-1 receptor, or a
corticotropinrel easing factor receptor 1.
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4 . A pol ypeptide for use according to any preceding

claim wherein the TMis selected fromthe group
wa@oengilsirng of : a growt h hor noner el easi ng hor nBETIEGB2009/050666

(GHRH) peptide, a leptin peptide, a ghrelin peptide,a

somatostatin (SST) peptige, ortistatin peptide, an

insulin-like growth fact ) peptide, a

transformng gromh factor (TGF) peptide, a

\ P-/gl ucagon- GRF-secretin superfam |y peptide, a PACAP
1.peptA deolypentisieoator i vee | int SupPIeSHinge pt icaBCEN $9id  palypeptide

or ex& :?n de, an interleukin peptide, a nerve growh

fact® F?%é peptl de, a vascul ar endothelial growth

factor (VEGF) peptide, a thyroid hornone peptide, an

oestrogen peptide, an ErbB peptide, an epi dernal

growt h fahen- CUE@’}'Cﬁﬁieiaéé WEWhEEEPt%ﬁW i¥ Gapablerpfrieaving

pept i de, ?Ercﬂ@ﬂ%frtﬁgtgxbﬁgtﬁ@ﬂfs'&?apﬁar%ﬁfl 3 pég%v}/tﬁehorgnone-

pepti de, en pepti an epiregu
hepari n- tsewehn'ggﬁéﬂ: (HB EGF) peptide, a bonbesin

e AR BT o DAL SRR S «
a Ki sspepdrioiirt hBrrHSHé 's@@retr%gm e‘FIS%WH Bm@‘?r@ogﬁé'lsd@apé"ole of

corticotropl n- rel easi n e, a urocortin
pepti de, Lmdeaigcumgcmdoqyt@ue,;écpthedmcoamratedpmtq;wpemdmsome

for use acgardi ng to,an recedi n wherein the
non- cyt ot‘%@“@(E %@}%Hﬁ’ﬁrel’ &%F%L{gﬂddl al

neurg®t oxign t%ﬁ%ﬂﬁ%ﬁ’ibhdééﬁ]alrﬁ thaf tRPIs)e@Rdd dRe f rotésR from
according to any of Clains 1-4, wherein the

nolncyt ot oxithin ghet ergesanagpacoss he egmwraaleamtlvrane and
et i o110 PESARLECEI G folng E§&§ﬂ"“5%ﬁ am

clostridial neurotoxin translocation domai n. . A

pol glﬁeptl de conprising: a a non-cytotoxic gr ot ease,
pﬁh’@?@%%fqréiséa%&@fdéngﬁo eladai. vgeseiprt € &rewibr harmone-

exo in a growh hornonesecreting
cel l‘"s)étcté‘tmg%?g?%g |Ety (TM that binds to a

Binding Site on a grovvth hor none-secreting cell, which

Bi ndj i § capabl e of unde 0|ng endaqc S to, be
3. o dh BONBeEHOr fere e eI D G o Eﬁ% %vwherem the T™
nor 1S 565 Pbkdlop Melecidhcn b HBs) tmé.sg@gdeﬁaé drowth

that transl ocates the protease
endd¥rmoneaeieassng herrem&)(a@HﬁiH)rrenbwtanea eptini(B) reeeptor, a

oy Ok e X B DRSSl S S5 iy o

hor npoEy efdcRitdld 68! IErbB aebéptott & YVRYlucagon-GRF-secretin
superfamily receptor, an orexin (OX) receptor, an interleukin (IL)
receptor, a nerve growth factor (NTR) receptor, a vascular endothelial
growth factor (VEGF) receptor, a bombesin receptor, a urotensin
receptor, a melanin-concentrating hormone receptor 1, a prolactin
releasing hormone receptor, a KiSS-1 receptor, or a corticotropin-
releasing factor receptor 1.

4. A polypeptide for use according to any preceding claim, wherein the
TM is selected from the group consisting of: a growth hormone-
releasing hormone (GHRH) peptide, a leptin peptide, a ghrelin peptide,
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10 . A pol ypeptide according to Claim8 or Claim?9,
wherein the TM binds to a receptor selected fromthe

w@emaps@onsi sting of: a growth hornoner el easi NBCTIGBRBNOS0666
(GHRH) receptor, a leptin (OB) receptor a ghrelin

recept or Tpg:! tin.(sst rec L or n insul.in

gr oﬁf?%%tpﬁé%f‘l @ﬁ_? IgSr %‘%‘g&e@ran dnsulin-like
Vi P—g}bwws}%tda?lﬁ@%crp@dnaes@etrrér@sfbwmpe@e&w fadtor (TGF)
orexi n receptor, an interleukin receptor,

ner \mnjlﬂ@vmahvf%@ gow@ﬁiFr@@é@tmsupg amﬁwe@tlde a PACAP

en 99l S840, L 80gh) BRIk S009) O SRR, o

mel aniefeCRINC BB, | M hdhas Powtt &aaot ONGE) segice) aaCt/anuIar
rel easi ng hornone receptor, a Ki SS-1 receptor, or
cor tgnestheljsl rgfwtfbéﬁéit%(\f%@l:blpept!@%p@ dhyreid permene ‘Deptide,

oSSR M S Gt ko S o

gr owBGHopeptive, rael E@H egd hmﬁmehmﬂﬁl-i)emmjﬁt iatleam@hiregulin
| eptin pepti relin _peptide, a somatostatin
( SSHERNEEt |%ebet§06@ﬂﬂ é%e&ttﬁﬁ p%’bt%%e” aHeFPtHjZ%l PR- |9PI€%9U“”
gro thact 9r abrgqu,t] degpr ro
fac}l'!%)énjp 'Ed@ gbﬁ:de I ch;;I uc gon- %r?lt—ﬁésiglgrge Ié"tnBombesm
superepdiaie] Lpretﬁnsma peatmmca\mqjalpmrmceatrahr@ &dotroee (MCH)
i ntestinal et'd. an _orexin p :
| nt RLERT p‘g’ﬁ chlg r%le%\%'P%pSP%@& h@ Egsts&ep R%% peptide, a
peptKlQ@pep?tan%Cp’épﬂfdeeréj%d?@édtﬂiplr%él%ﬁnéaﬁé@ﬁor(é/%éﬂlde a
pepti de, hyroi d hor none peptide, an oestrogen
peptLirQGOF’fIéIn1 pepiRle @5 6 urecorin 2peelidaral growt h fact or
(EGF) pepti de, an EGF and TG--a chinera pept| de, an
requl in pepti tacel lulin .an :
5.epl o%@&qtlgg 1‘8 ngp?9cé’g5§'ln9nt°p%%¥ iP4EC edg ng C?dlm wherein the
hepaidmcibitic'y pfdteb$d- E%bnpraseél dey acletFiesi N neurotoxin
peptide,” aurotensin peptide, a nelanin-concentrating
hor rRSISOPERtIBSSept i de, a prol actin rel easing pepti de,

a Kisspeptin-1 0 peptide, a Kisspeptin-54 peptide, a
corticotropi n-rel easi ng hornone peptide, a urocortin 1
6.peptA gelypeptide fisrogsy bccbrdingeotarteof Cims A-polviiori iitkenon-

according to any of Clainms 8-1 1, wherein the
nonc‘iﬂ@?é'ﬁl%okﬂ"a@?%@r@@ﬁrﬁﬂ lgésPrteassst r i di al

neur ot oxi n endopepti dase. 13 . A pol ypeptide according
to any of Clains 8-1 1, wherein the noncytotoxic

7.pr ot/e gy pemtigei fsewsenactcgﬁdlpgotbeajsye prae‘ledlmg mndmgrpe/mérdm the
accardin toa of O ains Cio%p ei n

Cr anEnSIcha R dImaIm CoBIBRPS s Goxigal pelrapRin transiocation

neurgdRXhn translocation domain. 15 . A pol ypeptide
according to Claim8, wherein said polypeptide
conprises an am no aci d sequence having at | east

- 0
8.90 9& 6%Iy%rept?c§e é:gr%ps)gising:

a a non-cytotoxic protease, which protease is capable of cleaving
a protein of the exocytic fusion apparatus in a growth hormone-
secreting cell;

b. a Targeting Moiety (TM) that binds to a Binding Site on a
growth hormone-secreting cell, which Binding Site is capable of
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95-97% or at |east 98-99% sequence identity to any
one of SEQ ID NGs: 8, 9, 10, 11, 12, 13, 14, 15, 16,
wdZeooas47d9, 20, 2 1, 22, 23, 24, 25, 26, 27, PSI/GB09/050666
30, 33, 34, 35, 36, 37, 38, 39, 40, 4 1, 42, 43, 44,

53, 54, 55,6 56,. 57 60, 6 1, 62, 63, 64
3 2% ShukgmaipnaptyioSh 1§%e Rebiodedio 5 effpsome
79, 80, 8yithin&Re g%’wth%rr’rﬁ)'ﬁe Sorefhig cdif andA nucl eic

aci d sequence encodin

peptide according to any

of @& ai m# grarslocation 8ﬂmllréltgatadﬁaﬂ1$@¢@&ﬁ fge aprotease from

bt o comugane" idrie aafie s e riaSsdtuan rpbikng, fnd
90-94% Omtoéthekg&fs‘ol 8bs&idYrowth BdrmEeste&8tiAGYell.
sequence identity to any one of SEQ ID NGs: /7 and 32.

18. ‘A net hod of suppressing cancer in a patient,

QCO”F’A'&I?&%@@@ %béérﬁfri %télaﬁrﬂ 8p%hé?r8ﬁw @oﬁﬁ%f‘(@-ﬁone-

anoun

e accor to any o

5 orse@retmglcmllos acputdltagml‘ldl ng to CI aim16 or 17.9. Use
according to any of Clains 1-7 or a nethod according
to Caim18 for suppressing one or nore cancer

18l e&})%ﬂ/ pepfde %B@or@frﬁé‘ﬁ) CRIMISE! BhiRlg, vPr‘E Frf"‘tth% TM binds to

cance

'ung cancer reast cancer, or’ or ect al

canoaarreceptor selected from the group conS|st|ng of a growth hormone-

11.

releasing hormone (GHRH) receptor, a leptin (OB) receptor, a ghrelin
receptor, a somatostatin (sst) receptor, an insulin growth factor (IGF)
receptor, an ErbB receptor, a VIP-glucagon-GRF-secretin superfamily
receptor, an orexin (OX) receptor, an interleukin (IL) receptor, a nerve
growth factor (NTR) receptor, a vascular endothelial growth factor
(VEGF) receptor, a bombesin receptor, a urotensin receptor, a
melanin-concentrating hormone receptor 1, a prolactin releasing
hormone receptor, a KiSS-1 receptor, or a corticotropin-releasing factor

receptor 1.

A polypeptide according to any of Claims 8-10, wherein the TM is
selected from the group consisting of: a growth hormone-releasing
hormone (GHRH) peptide, a leptin peptide, a ghrelin peptide, a
somatostatin (SST) peptide, a cortistatin peptide, an insulin-like growth
factor (IGF) peptide, a transforming growth factor (TGF) peptide, a VIP-
glucagon-GRF-secretin superfamily peptide, a PACAP peptide, a
vasoactive intestinal peptide (VIP), an orexin peptide, an interleukin
peptide, a nerve growth factor (NGF) peptide, a vascular endothelial
growth factor (VEGF) peptide, a thyroid hormone peptide, an oestrogen
peptide, an ErbB peptide, an epidermal growth factor (EGF) peptide, an
EGF and TGF-a chimera peptide, an amphiregulin peptide, a
betacellulin peptide, an epigen peptide, an epiregulin peptide, a
heparin-binding EGF (HB-EGF) peptide, a bombesin peptide, a

136



10

15

20

25

30

WO 2009/150470

12.

13.

14.

15.

16.

17.

18.

urotensin peptide, a melanin-concentrating hormone (MCH) peptide, a
prolactin releasing peptide, a Kisspeptin-10 peptide, a Kisspeptin-54
peptide, a corticotropin-releasing hormone peptide, a urocortin 1
peptide, or a urocortin 2 peptide.

A polypeptide according to any of Claims 8-11, wherein the non-
cytotoxic protease comprises a clostridial neurotoxin endopeptidase.

A polypeptide according to any of Claims 8-11, wherein the non-
cytotoxic protease comprises an IgA protease.

A polypeptide according to any of Claims 8-13, wherein the
translocation domain comprises a clostridial neurotoxin translocation

domain.

A polypeptide according to Claim 8, wherein said polypeptide
comprises an amino acid sequence having at least 90-92%, or at least
95-97%, or at least 98-99% sequence identity to any one of SEQ ID
NOs: 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26, 27, 28, 29, 30, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 53, 54,
55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71,72, 73,
74,75,76,77,78,79, 80, 81, 82, 83, 84, 85, 86, 87.

A nucleic acid sequence encoding a polypeptide according to any of
Claims 8-15.

A nucleic acid encoding a polypeptide according to Claim 8, wherein said
nucleic acid comprises a nucleic acid sequence having at least 90-94%,
or at least 95-97%, or at least 98-99% sequence identity to any one of
SEQ ID NOs: 7 and 32.

A method of suppressing cancer in a patient, comprising administering
to the patient an effective amount of a polypeptide according to any of
Claims 8-15 or a nucleic acid according to Claim 16 or 17.
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19.  Use according to any of Claims 1-7 or a method according to Claim 18 for
suppressing one or more cancer selected from the group consisting of:

prostate cancer, lung cancer, breast cancer, or colorectal cancer.
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