Suppression of cancers The present invention relates to the suppression of the growth, maintenance,
and progression of common cancers, in particular colorectal, prostate, breast 5and lung cancers.
Colorectal careerigitiee7third most common cancer in both men and womearcingseouvitecsStates,
according to the World Health Organization's April 2003 report on global cancer rates more than 940
000 new cases are diagnosed 10 everglyﬁgp@&qdﬁyd%g,qgé}go deaths are reported worldwide each
year. The overall 5-year survival rate from colon cancer is approximately 60% and nearly 60,000
people die of the disease each year in the United States. Currently employed therapies depend mainly

on the locatigm@biReddmasitid® e eRlap aideciymarbihestagyriie, dngaem-ard may involve

a) surgery, b) chemotherapy, c) biological therapy or d) radiation therapy. Surgery to remove the
primary tum&NAiPERE"BRHEH AT rRIME SaRAE. Hdveler foriR vEres'sige ¥i8Sts of surgery
include bleeding fiamdagcgrggery, blood clots in the legs, and damage to nearby organs during the
operation. 20 Surgical options include: (i) bowel resection, which involves cutting into the abdomen to
reach the area of the colon or rectum that is affected by the cancer. The surgeon removes the cancer
as well as theglarts:tii thencelds tre dciunmibst csemnext tartcdihientidie twerhsadthyoengsiaf the colon or
rectum 25 are sewn.b c§t ether'éii liver resection ich j v%ves removal of th stasis that
has spread f’f%?n%ggl@r E%?%rggcf ' Ingivt r,ﬁég ﬁ?f'ﬁls%%#@o Fﬁ?m@t{ﬂaﬁar Eﬁegbeéo%the cancer.
Up to half of remolivencalotizs eemosedadsdomgrasttien réd40iOboattby. taeeother diethodsedo destroy
cancercells jn ?}? liver | e radi (% lafrequ lation) and heat (microwave 30
coagul%l |on)f!3§(r% @i ggr%%ﬁ%%&vggﬁﬁe %%%ﬂ%ép%%%ﬁ%ﬁ&@%?ﬁ% L&t iqﬁid nitrogen to
freeze and deserayl dplyeectalicamebraiat frasnspaan toameelivis . spgroszdaidig b tandurs in the
liver are small.in.si | Te S%rr%%, ; LV rgery to a minority of

! )
patients, usﬁa%l%&%?éovgvg se éﬁn@gﬁrﬁé&:p@ﬁﬁ% to yr%?g}r%i@g@%;@m tac)(talétsgenefit of
chemotherapy has been clearly established. However, side effects from chemotherapy include:

nausea, vomHipes @5 ABped hdiapiad s SRRURRALSN %Y BRANSNBRdRAthiRgLAnd also: risk

of infection, bleeding or bruiSing from minor injuries, and anemia-related fatigue. Chemotherapy can

be givel? in dNRGBIYDPEBEHENSE) HEnrEe IRt MetETapsas s caRy (RNCIMRIRIPEEBRCtal cancer is
advanced arng} haaleerebs spread tssb@J@ﬁﬁapqﬁér@bgh8@@?%&@@%\&@:&&@1{.@@&@@%% 10 eliminate

the cancer, so at this time the physician usually recommends chemotherapy, which can shrink tumour

nodules, alldATR Y& HiRoRENER BHEIBHG iR f) RENRRAL dHek bR eI TR diay &Y finen

chemotherapyifrgbcR@itaE8 ernsIfRRierR Mg aly RIBQYeddHae fRog ene Bayaat, eliminate all
the cancer, ni?ci thﬁ C:d'uvant chemothera treatr%(‘ant Is often used 15 to kill any cancer cells that may

have been %Iﬁna{g%@fﬁh@?% age @t%@’f%i?@@?%é%@l %etl’?@&ﬁwi?%nd (H1)

neoadjpgant chemotherapy may be employed prior to surgery in order to shrink the tumour so the

surgeon cangom litel remave,the tumaur Wiih fewer com Iiic%tions. Chem {.Iherar% iﬁjgften given

with radiation Boake T TR diAtER Fhore RRehvESSgom nvolves”cutting |

abdomen to reach the area of the colon or rectum that is affected by the
cancer. The surgeon removes the cancer as well as the parts of the colon or
rectum that are next to it. Then the two healthy ends of the colon or rectum
25 are sewn back together; (ii) liver resection, which involves removal of the
metastasis that has spread from a colorectal area fo the liver, as well as parts
of the liver that are next to the cancer. Up to half of the liver can be removed
as long as the rest is healthy. Two other methods to destroy cancer cells in
the liver include radio waves {radiofrequency ablation) and heat (microwave
30 coagulation), and (iii) cryosurgery (also called cryotherapy) which employs the
use of liquid nifrogen 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.



Biological therapy can be prescribed to people having cancer, which has already spread. Current
therapies include the use of: (i) biological response modifiers, which do not directly destroy the cancer,
but instead W@genaistiimune system to react against the tumours. BiologicatGespmrisesniodifiers 25
include cytokines such as interferons and interleukins. However, this strategy involves use of large

administrationyiasemBypjestigpiesiuapR el s aRaal vimUBLagdar 48ls RftBRHmsmune system

to act more effectively. In addition, use of bio%glcal response modifiers is often associated with flu-like

symptoms ineRieRE fesia vh e seandesealiineds baayspesias fuMRBRBOefRRsiPINE]Me effects
include: rashpg opsyusling ahUlaciRRiipiediobaaRleRhRle SHED EREASHLREW, Oltiratment, and

fatigue; (H) colony-stimulating factors, which stimulate the production of bone marrow cells such as

red and whitE 6 TR SHRIMANSIARY TREL IS GRS MM Ne cisRS oof rRRRRIB 1y 8ect tumours
but, instgad,ibedp spRprsiredMraLReRY ERMShHNGsaTeet reatmash: Regreltabhechemever, the use
of colony-sti ulag,n factors is asso%iated with undesirable side effects such as b(épe_ ain, fatigue,
fever, and Iomgeg g}gpe‘ﬁ'fe;%‘lﬁ‘@% AU PHindQIHRReh BRCoFRGIAE HARON %ﬂif@m to
recognize caDberghergaid vancines agadypidallya5 eanlyyedfafisitubitonsseti9f eameery and are
therefore suppressive rather than preventative. Efficacy i poor, and the use of tumour vaccines is
associated ; emg%g@g%@ﬁ&%g‘%&y&%ﬁﬁ& r?(iog?g?éﬂ &?ﬁ&tﬁfytﬁvﬁé}\iﬂgcﬁé; deJ Sf colorectal
cancers is thair@8d25%prefad Opatithets bavis obihitad detegtalbte thisr nesiastaseat thentiwie of the initial

diagnosijs ang. er,40-509 patients.dev li ases within three years after primary
surgeryj“,l?usug@]mé asEgé)c%glé{g:agg’e %évgfogf?iﬁs* |r? tﬁiél{&gﬁétéie%f‘ cg creﬁﬁclséiﬁ%er?]%lsst common
type of canceh@mobimenikitv thehegeapsoninaf iomenelsndmasskalleviatersyjgastimanrsd that almost
180,000 ne invasive: t ' ngsfeeod [ United States
in 2007. A v\\ll\gir:?gr? %2@; I@gti\cénég&%?ﬁo devg’lrto}l{pl)%?légljd%wt\?/%sgi\}?'eg br ast%m%%éqg%%%ﬁfﬁ eight (13%).
20 Current tigéygpie¥ieicladearoegdrasrdatiofUriEeapy, @emefierdpy, AYigeoNeMA¥ragy, and
biological thesiaRinat8% FhRIcALERS HIRIERY AVEHRBRENRS RYAING S eaRsidar AligRaT g gize and

location of the tumour, histological factors such as lymphatic invasion and histolo%lcal subtype
determifatiol® ik PB¥ISABCSF SaBhRRIHERNSBALR RARN tHUSHES afbGeRtraee Al dNee patient.

Surgery optigagdnglEgamastarimiy RidY M eory{aise %ﬁilj%eé%a?ﬁoéﬁnéﬁévmﬁﬁ@r%r y or partial
atie

mastectomy), with or without lymph node remaval. Unfortunately, patients who have undergone
mastectomy ‘BREP BB RRIRYERRHVIR BHTABHE 'BrolHsHe ?Hfé’&‘ﬁghea‘iﬁ’ﬂn%éé@s@en%@f%%%‘of skin flap,
paresthesia egheshpsteiphanion Hreasi-ayneiandeRestangita s DRI spma or
lymphedema. Similarly, complications associated with lumpectomy.include: injury or thrombosis of the
axillary vein, ?Brﬁ%{“}fbw}{‘ tﬁ[ﬁ%ﬁ%&?ﬁgﬁﬁﬁﬁﬁﬁgﬁ 8o Nfovements, damage to the

brachiat{plexus, and chest wall pain.

Biological therapy can be prescribed o people having cancer, which has
already spread. Current therapies include the use of: (i) biological response
modifiers, which do not directly destroy the cancer, but instead trigger the
immune system to react against the tumours. Biological response modifiers
25  include cytokines such as interferons and interleukihs. However, this strategy
involves use of large administration doses by injection or infusion in the hope
of stimulating the cells of the immune system to act more effectively. In
addition, use of biological response modifiers is often associated with flu-like
symptoms including fever, chills, nausea, and loss of appetite. Further
30 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 celis 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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Radiation therapy is associated with complications such as: necrosis of the 5 breast soft tissue,
prolonged breast oedema, rib fracture, decreased shoulder mobility, brachial plexopathy with
paresthesia Widckelii #Fait, lymphedema, angiosarcoma, lung cancer, corohém/EReny/ehisedase, and
symptomatic pneumonitis. 10 Current chemotherapy options, however, go hand-in-hand with

undesirable gigigrRffestrar e aen ol seay Ak INESHBARY SPERRPaYs Ml ishasmiatigns and

temporarily lowered blood counts. In addition, more severe side-effects include: liver toxicity,
hemorrhagic 8§ QiSsiSAseneRicch Vb LBERa aPikia daySierti S UR/ s AnbR6S, BriRpfliavBeuropathy,

myelosuppregsien, dinavsetericipetiepena any Diva ¢HsinEs HRARANEBSIARIRS thave to-date
focussed on the use of TamoxifenTm, and/ or the use of aromatase inhjbitors such as Arimidexim,

Aromasin T BAEESYERM. 1he G HElahe FROFRSIETTIEs &2 /By YABTRESIRIThoMRREY 20 especially

oestrogen, astivity g diftes inbibidecd eariteof Aeostcanraerselsubatavaydentas aitar breast
cancer surgery. Re%ﬁttab however, hormone %heé%)ie?n%associated with undesijrable side effects
such as hot fIgKEL R |ﬁ%ﬂ0<¥r)'/?1éj§)squnaﬁgrtﬁcﬁl 5] BHTHIFERRRA AZEREShown to
increase thewisk ofueutk audtes boahoersgratieésperimenopausal symptoms, 25and increase the risk of
developing cataracts. Biological therapies have to-date focussed on the use of HerceptinTm. However,
the use of this therapeutic molecule is associated with adverse effects such as: cardiac toxicity, fever,
chills, nauseé, waiditinjfasidip aitic dhe3 Oeedavess pecrilpraits tioafizstaniu siat. Foatisbeafancer is the

secondl_areﬁhgﬂgswed% ;mt&&wgs%mmg ItQé(é” {TRE saRgeeR IS 4fagmost

common caricer diagnosed in_ American males. In the IS estimated that 1 in I0 men will develop
prostate cang&dnapisiraietitn&urenitl-60ér ohmadicisedesclifabiverrcagisstasere pdtitnon a variety
of three years after primary surgery, usually metastatic disease develops first in

the liver.

15 Breast cancer is the most common type of cancer in women with the
exception of non-melanoma skin cancers. It is estimated that almost 180,000
new cases of invasive breast cancer would be diagnosed among women in
the United States in 2007. A woman has a lifetime risk of developing invasive
breast cancer of about one in eight (13%).

20
Current therapies include: surgery, radiation therapy, chemotherapy, hormone
therapy, and biological therapy. The choice of one therapy over another
involves consideration of the size and iqcation of the tumour, histological
factors such as lymphatic-invasion and histological subtype determination, the

25  stage or exient of the disease, and the age and general health of the patient.

Surgery options include m'astectomy or lumpectomy (also called breast
conserving therapy or partial mastectomy), with or without lymph node
removal. Unfortunately, patients who have undergone mastectomy often
30 - suffer from one or more of: wound infection“and abscess, necrosis of skin flap,
paresthesia of chest wall, phantom breast syndrome, 'post-surgica! pain
syndrome, seroma or lymphedema. Similarly, complications associated with

iumpectomy include: injury or thrombosis of the axillary vein, seroma



5 factors, such as the grade and stage of the cancer, the age, and general health of the patient.
Current therapies include: (i) watchful waiting based on PSA blood tests, which are performed
regularly to shechoietiie condition of a patient hasn't deteriorated. This approaBbie/nseammended
for small, slow growing, non-aggressive cancers affecting elderly men where the cancer does 10 not
affect thelr life SXBRGIANGNRLALASIARRIRY G . SPORIALRT RRDENSIALR). RO figssociated
with side effects such as: bladder control problems, urinary leakage, impotence, and anastomotic
stricture; (iii)bﬁﬁﬁiﬁb?é@%%@lﬂé%‘@&ﬁé?ﬁ@l%@ém radiation therapy (EBRT) using high-powered
x-rays, though this therapy is associated with rectal problems, persistent bleeding, 15 and rectal ulcer.
Alternatively, radioactive seed implants, which are implanted directly into the prostate may be

employed. TRERURPYIEARY iaRIPE16HNMhERIPY!ISRIPASITEFS RRWISCHREE 6f iation (though
over a longepresiad ok el dhproisyBis alhs ashipiashda e teEtal ke Bs-d48k tanatalerthis type of
therapy is associated with complications such as slow and painful 20 urination, and impotence; (iv)
hormone the%W,EEWhiaﬁqgh@s%ﬁéﬂp@We%tﬁt RRLRSLASSID ANSh G IR Bt TRIRY €S er cell
growth. Thisas gipicrtivaehiaved byzelvemicebrohiptiorobmalgisexsBoraane SgaratiamtRr by surgical
means (testicles remo.\{al). Unfortunately, these therapies are associated with side effects such as:
breast enlaréjé}ﬁ'ém??ébﬁlced sex drive, impotence, hot 25 flushes, weight gain, and reduction in
muscles and bone mass. In addition, some hormone therapy drugs have been shown to cause
nausea, diarghoea, fatigue, and liver damage; (v) chematherapy - employing the same type of drugs as
Cesorih atu e e AV, S AR R RS, i
destroys the Sidacsifasissvgiraezimgy tea 30aaffstedaimty erdegastth ipthis shem fgtiglienited due to

difficulties in manitQri reezi roge ich u e J age to
tissues arou rilgﬁ %%ﬁgga% ﬁ fn?%%h(g&tt(ﬁ%éc(ﬁ)%rﬁpq %gfigﬁ sgéaequﬁ]u@&}% tﬁ%yrégc%tl% rw %_rétqﬁge&r%]uscles
controlling uititgR). livendexatyr RemMeTe®Ediy exskisofaastereatedaraivedialy fiakisth men and

women in th?n\y%g.dygprldmg%m%ﬁgncgerﬁgﬂ%m th%mmwon@)@jgggﬁﬁyeég'ghan estimated

1.04 million new cases each’year, it represents 12.8% of new cancer cases diagnosed. Lung cancer is
the cauke of U RIONISie atARGSHRNANSHRIRIHIFE STBPACccounting for almost 18% of cancer related
deaths. Current lung cancer therapies involve surgery, radiotherapy and chemotherapy, either
separately or in combination. When employing said 10 therapies, phﬁ_sicians take into account: the

type of lung EXHERPNSHMH 2RIESINRYA- AL dipupResd AN dhe p8sifbd amdfaimow"#edstage of the

tumour (presgrcegbmetasiasitatiseotiatisigedheliung)aand thedaseralAeaibe! the patient. 15For
non-small cell lung capcers (NSCLC), currently available treatments include: (i) chemotherapy -

unfortunately, N E?zﬂ:ﬁﬁﬁ%oé@)ﬁ@%pggnﬁég%I‘éﬁerﬂ%&h@?’ap?’@?@é'—%%e??ﬁﬁé?ﬂﬁy response
rates apg in thepegislly afebhygavitia g magenisy égisiemsiabite DYbRaglitaxateyciligcetaxel TM,

VinorelbineT F)._.}havin slightly higher response rates (20-25%). | dition, 20 chemotherapy is
associated v\%I tcmﬁf)ﬂ'g‘ S hbgg‘f”gf& de ret?a%?y, %owever, ormone

B the Btimbo
therapies are associated with undesirable side effects such as hot flushes and
vaginal dryness. In particular, Tamoxifen™ treatment has been shown to
increase the risk of endometrial cancer, induce perimenopausal symptoms,

25  and increase the risk of developing cataracts.

Biological therapies have tfo-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
30  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



of blood cells, nausea, vomiting, diarrhoea, sore mouth and mouth ulcers, hair loss, and fatigue; (ii)
biological therapy - recent research efforts have focused heavily on identifying molecular targets and
using this knegvbedgestam@evelop molecular-targeted therapies. Whilst sevargrmsbecuianiasgeted
therapies are 25 currently being developed and tested in NSCLC, these therapies are associated with

ungesrab e AR AAS RGO L ke BYBPLATIRGTS S TP (BBl A arkiey faioue loss
of appetite, nausea, vomiting, ancf larrhoea; (iit) radiation therapy. Ths type of therapy Is typically
employed aPERsEaIRICaRCES KUibRifYifetim®Nne when surgical resection is not possible 30 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, anBsn¥iibeoiliseansatigh®eskirryaliahih, IrRaFTeRRiSp st @dughvaligtyr ebre throat,
and swajlowggtdificyliias: & heorpbiord shermadadiaticsapydecenly sslidigsnguashpwn limited

survival in patients with unresectable stage Ill disease when treated with concurrent (rather than

sequential) PI&AHIRIDASRRLIRE N StHETIDY BRTR PiRFaGH s rp YR E RS SRsRIESSibed cancer

types, howeyesathgouserediehemprihenpyaishireicburpy hasadsmhaer BkSdundarirable side
effects; (v) surggﬁ{a- this is typically employed when the tumour is at an early stage and/ or if the

tumour has RoP@BPEAI A RArMSIES HRtG e \HSIBBAEESh FEHARHTIRVGRR JAh S a0t AYSf a
triangle-shagedwiicy abtissyrodéengesacectiofidstimpdiie remave \aHursaks aadssmadsamount of

resectdh IoBELING EN R SRS e Ve oUATSPESRGN [oBe RBIE P RO B
pneumonectibroygiviticd i eelves dirdrentiowid o fobize s roleh sy . biiddsid eceffet tsrebiaustered after
these intervepions ingluds: Paindtection b alag: Rnsumenia, IeRANg.RipRdsigts, agd other
infections. In adgﬁ\(on, thegpérloBeratlve mor aﬁﬁy tale 15

as external-beam radiation therapy (EBRT) using high-powered x-rays,

though this therapy is associated with rectal problems, persistent bleeding,

15 and rectal ulcer. Alternaiively, radioactive seed implants, which are implanted
directly into the prostate may be employed. This therapy is also known as
brachytherapy, and delivers a lower dose of radiation (though over a longer
period of time) than is fypically achieved via external beams. Unfortunately,
this type of therapy is associated with complications such as slow and painful

20 urination, and impotence; (iv) hormone therapy, which is designed to prevent
male sex hormones from stimulating cancer celfl growth. This is typically
achieved by chemical inhibition of male sex hormone secretion, or by surgical
means (testicles removal). Unfortunately, these therapies are associated with
side effects such as: breast enlargement, reduced sex drive, impotence, hot

25 flushes, weight gain, and reduction in muscles and bone mass. In addition,
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

30 affected tissue. Regrettably, this therapy is limited due to difficulties in
monitoring the extent of the freezing process, which frequently results in
damage to lissues around the bladder and long term complications (e.g. injury
to the rectum or the muscles controlling urination).



15 6% for pneumonectomy, 3% for lobectomy, and 1% for segmentectomy. For Small Cell Lung
Cancer (SCLC), currently available treatments include: (i) chemotherapy - single-agent chemotherapy
shows a ratsvof smspense ranging from 17% to 50%. Combination chemotrempyistassagiated with
superior 20 response rates and survival, though major side effects include: myelosuppression,
nephrotoxiciE/ rli q' ' R gr (5 ctggegﬁ & % i 8 Y mia,
hypocalcemial,J oﬂenél?gQl‘rgaé%llo%S a}é]rgi hype)?ka%a%néla : spir?aeﬁ] crc?r %?rmgeﬂﬁnﬁﬁgﬁggéﬁ?@mia; (i)
radiation theYépyenhis tgappidlonlyaishide JuNmteéYeRptarSaHR PignesPEaerbly relapse;
(Hi) surgery q a?gé@gmwgﬁ Stz e eatefiRANrRWOIcRs Jheexospigns g elatively small
nts

number of patie %) who present very early stage disease confined to the Tung without any lymph
node involvetietite S{IBRWARINSTEARES YREBRFS HeseibRaTtaRFtthRotRYSEs A PhltRPRiagnostic

proceduse. Hpwme s RY¥ENJaF thegr RIS &WAS e RNesRRotBRNSIdsELF Hatiusy Patients with

relapsed SCLC have an extremely poor prognosis, approximately 65-70% of patients with SCLC have
disseminated¢f%se at presentation. Extensive-stage SCLCs are currently uncurable, and patients
with extensive disease have median survival duration of less than 1 year. Even patients presenting

- with localized disease (i.e. limited stage) have median survival duration of less than 2 years. The

5-year survivaf T for 8L CTRTIEES thdiPFES RERINNG to SHBPIHe abRRIRERYsedd

currently-avaitaite therapie seibie asdipat sisigusseis canositgpies - totarectahgers), psastate, and
lung cancer), there is a further proplem, namely tumour lysis syndrome (TLS). TLS is a very serious
Bt g e S lat

and soneti Q%rﬁ‘fgﬁﬁ’r@&@'ﬁa é‘gﬁt }?th Paef) T BB el Shstellation of
metabolic abmwrrsaliiesals i izenasp guasitieo us dndréatmoemi-irattdgand tnaéonesis or fulminant

oo, The el el abseed e D Tk o et

yperphosphatemia with'secon ocalcemi can o acute renal
failure (ARFyatianter (especially colorectal cancer, breast cancer, prostate cancer, and lung cancer)
continues to pose a major problem for animal healthcare on a global scale. Accordingly, there is a

need in the art for alternative and/ or improved cancer therapeutics and therapies that address one or

more ofthe &96veqsrepahscahd iesentaentdrGbivis @ieaniinoruaipbiad irpeblsnts by providing
anew Categﬂ{é’imé!%-e}ﬁm&@eﬁéﬁ anGRbAGRSery URSRAN: 9f IS HIBR B1BRERRRRRIs there IS

provided the use of a polypeptide in the manufacture of a medicameént, for suppressing a cancer, said
polypeptide %rﬂb@@ﬁ@'&%@ﬁ%&u”@ﬂ‘mbm@a@é, (RERPISREHSE iB8"BalFabllé dEBIBRVIHg a protein of
the exocytic_ f%ﬁmn@iﬂﬁ)aﬁ%ﬁb&&na@@ﬁ&d'{& _.S@er'ﬂ@ﬂéﬁﬁ%ﬁ'éﬁ‘“?UPaEiMi@WﬂQe|Ibd&_'é@é%§l‘mﬂ,e
PO OO B e ) Rving STohty hghs Tasponss 1oies (20:55% 1 Tn sadions . Protease;
2¢ chemotherapy is associated with complications such as: 2 drop in the number
of blood cells, nausea, vomiting, diarrhoea, sore mouth and mouth ulcers, hair
loss, and fatigue; (ii) biological therapy - recent research efforts have focused
heavily on identifying molecular targets and using this knowledge tfo develop
molecular-targeted therapies. Whilst several molecular-targeted therapies are
25 currently being developed and tested in NSCLC, these therapies are
associated with undesirable side effects including: flu-like symptoms, such as:
chills, fever, muscle aches, fatigue, loss of appetite, nausea, vomiting, and
diarrhoea; (iii) radiation therapy. This type of therapy is typically employed as
an adjuvant to surgery, or alone when surgical resection is not possible
30 because of limited puimonary 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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b. a Targeting Moiety (TM) that binds to a Binding Site on a non-diseased, non-cancerous, pituitary
cell, which Binding Site is capable of undergoing endocytosis to be incorporated into an endosome

within the neyedisgagmghe non-cancerous, pituitary cell, wherein the TM is getegigshibaigntbe group
consisting of: a growth hormone-releasing hormone (GHRH) peptide, a leptin peptide, a ghrelin

peptide, a s tatin (SST i istatin.peptide, an insulin-li or (IGF) peptide,
a transformi(rg\gu%ﬁr%%vﬁg}é%tgp #g g%gﬁ |d%eg,%ﬁ\%é%lfc%§§ r%%‘ﬁ‘ﬂ‘l‘é‘?’;éﬁ%%%@ﬁ%%ﬁ% Aéptide, a

- PACAP pepﬁ&é@@easbemtmmwﬁaIqoepud”@mvmt@n thamaqmmm‘aihpimmmmwptide, a
nerve arowlh Aciei{I3P) peRIeumNBRCYBF AR IoNe ke o JBclar EGRLRCRIE A Ty ol
hormone peptide, an oestrogen peptide, an ErbB peptide, an epidermal growth tactor F) peptide,
an E_GF andf}’@&a@'{@l’wm@_%l Heptitse, @ﬁ%@ﬁ%@lﬁ@ﬁid@?@ﬂbﬁfmlbm p@epﬂd@%mép_igen
peptide,san epjeRaibRERNe bR 0y iOAe ECREIREGR ARpide, B RoMBRsi prptide, a
urotensin peptide, a melanin-concentrating hormone (MCH) peptide, a prolactin releasing peptide, a
Kisspeptin-lg‘ﬁ\%’t‘idé,ai RISSPRI88DEPRICr dIIRdBTRspiIn PeR AGh§HEAo F&PEPIRR, a urocortin
1 peptide, ong:H@EOKIBdG BeRIR;BA] GaidFRNlBrAoRHEoRAHbIRAT drapsinsAlRs-Ue peatease from

within the endosome, across the endosomal membrane and into the cytosol of said non-diseased,

non-cancero%’ja.c,%i%cit}éﬁ‘@ellwmiﬁetﬁ%cﬂ%'ﬁs‘%éﬁ% GorAIP¥E stIdefeaur#Rdne §Bap consisting of

a diphtheria texiutiasslasatantfRIRIScURseL AR assEyiRXiRisandacsiianodesis, ign influenza
virus haemagg%&inin traﬁ@ion domain, a Semliki. Forest virus fuso&enic protein translocation

domairt,%a V ar'sty ViuS G REPI SRS I RARARIY mARICH SRYOVRSs ESrotein
translocationstamain of Boahyleildiseeiisedtipa jobfcthr dteiy trangl eeationcthectanyandhicielostridial
toxin translocatiqn do%in' wherjzin the pol ?ﬁé)tide lacks the na

tive Hcc binding d In of a clostridial
neurotoxin alhd 18 5t er%n Bift t%fr?gr fePmindiFar the ﬁg?roefl‘ﬁ%ggj%?%}‘ig ﬁ%?ﬁ ¢ Cc))tr?e? gzp::acli

there is provitiedea iptdypepticlescdmprdgingraan a in@ciytotoxic gsate asewitiola piotstiags capable of
cleaving a pigiciy 8?0‘1!%6.a%%%’%(H%JWQ&i%RB?(&“é‘@dH;{&w”ﬂﬁ‘éj!%?f@%‘#aﬂ?é"r%%ﬁ%‘ﬁo‘f‘%té’&%“'ta.ry cell,
wherein the non-CcytotoxiC protease comprises a clostridia’ neurotoxin endopep id4s& or 3 neisserial
IgA protéase b. farTengemunenitety (Bi) irdobiderty aaBihdivigfSittegmaniontalisgased,
non-cancerous, pituitary cell, which Binding Site is capable of undergoing endocytosis to be
incorporated into an endosome within the non-diseased, non-cancerous, pituitary cell, wherein the TM

is selected fiodh Healr&udl domgstagasT BGrowthdiandieaMsdalindreaimrte (GHIE (Peptide, a
leptin peptid%h@r%fﬁ’@ﬂaij@ﬁg%%ﬁﬁﬁf%@%)p@%% £ codisfair hepide, adgsulin-like

growth factor (IGF) peptide, a transforming growth factor (TGF) peptide, a VIP-glucagon-GRF-secretin
superfamily foptide, % BAGRE p&ﬁ@@,’@%ﬁ@oﬁ%wmﬁ@ﬂhf%@&%‘wwﬂ OPERFI PEptide, an
interleuign pepdisishseneryesgrowifaciorMisEF) peRlige. anmseularandaielia) grpwiiiyiactor (VEGF)
peptide, a thyroid hormone peptide, an oestrogen peptide, an ErbB peptide, an epidermal growth
factor (EGF) PEpRGE PRAEER R a ERERIX G ind tRfE'SaAVAIRIATIe JGR asRIdReh Bétacellulin
Eeptit?e, an e@i%emﬂe@w@,, arh@p'éqgufﬁpﬂetléid%,a h@m&at@i@dgag E@El‘(wﬁaﬁ?ﬂ pgdnade, a |

ombesin peptide, a urotensin peptide, a melanin-concentrati ormone, (MCH) peptide, a prolactin
releasing pe ﬁBS?‘%?5%@%?1pﬁﬁﬁié)p%%‘i?ﬁe?%”ﬂ?éﬁé%ﬁn-%ﬁpfgﬁa’é‘,aér% 'oﬁje))piﬁ-dr%%%ing hormone
peptide, a urheodby 1-peptitleherapyrasodity? peadidies aailiete sansiopatonadamganidhas translocates
the pro&gasei rﬁ@anﬂavt\ﬁilthipe}ges%nd@ ome, across t(ps endos mall,{rr?(%?ir nerantd inéo ?[he cytosol of said
- non-diséased, non-cancer us,'p'& itaryQ:e , W SR AE tand6Cationdomiain & sete Oy from the
group consissirmgio&dydipehexizetdion raresk caititinadp sraai| ayrsbadommaizs BxEtb¥n wanslocation
domain, an i [ lutinin tra ' ' . ik] ir sogenic
protein tranggﬁgﬁé&y&ﬁ %ggéﬁu%%%oﬁ%ﬁ%tﬁ%g%%@ﬂ&%@ﬁp l[ktérgﬁﬁﬁéﬁﬁﬁé é%main, a SER
virus F proteinviebsssisntti Sri dbrpatie s oaus) winnslerge isseiptopfowsig tkinslosatid@domain, and a
clostridial toxispasiaralae prBainienaHiR 1Be BobpRptfelacksbnaaliads)gRindng domain of
a clostridial neurotoxin and is not able to bind to nerve terminals at the neuromuscular junction; and
whereidbaid 96 GPRYHGESEPHPAES 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,

Patients ' with relapsed SCLC 'have an extremely poor prognosis,
approximately 85-70% of patients with SCLC have disseminated disease at

presentation. Extensive-stage SCLCs are currently uncurable, and patients
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29, 30, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 53, 54, 55, 56, 57,

with extensive disease have median survival duration of less than 1 year. Even patients
presenting with localized disease (i.e. limited stage) have median survival duration of

less than 2 years. The 5-year survival rate for SCLC is less than 20%.

Referring to all of the above-discussed, currently-available therapies (for each of discussed
cancer types - colorectal, breast, prostate, and lung cancer), there is a further problem,
namely tumour lysis syndrome (TLS). TLS is a very serious and sometimes life-threatening
complication of cancer therapy. It can be defined as a constellation of metabolic
abnormalities resulting from spontaneous or treatment-related tumour necrosis or fuiminant
apoplosis. The metabolic abnormalities observed in patients with TLS include:
hyperkalemia, hyperuricemia, and hyperphosphatemia with secondary hypocalcemia; and
can lead to acute renal failure (ARF). '

Cancer (especially colorectal cancer, breast cancer, prostate cancer, and lung cancer)
continues to pose a major problem for animal heaithcare on a global scale. Accordingly,
there is a need in the art for alternative and/ or improved cancer therapeutics and

therapies that address one or more of the above problems.

The present invention solves one or more of said problems, by providing a new category

of non-cytotoxic, anticancer agent.

Summary of Invention

In one aspect, there is provided the use of a polypeptide in the manufacture of a
medicament, for suppressing a cancer, said polypeptide comprising:

a. a non-cytotoxic protease, which protease is capable of cleaving a protein
of the exocylic fusion apparatus in a non-diseased, non-cancerous,
pituitary cell, wherein the non-cytotoxic protease comprises a clostridial
neurotoxin endopeplidase or a neisserial igA protease;

b. a Targeting Moiety (TM) that binds to a Binding Site on a non-diseased,
non-cancerous, pituitary cell, which Binding Site is capabie of undergoing
endocytosis to be incorporated into an endosome within the non-

diseased,



58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76,

non-cancerous, pituitary cell, 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 pepfide, 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 betacelluiin peptide, an epigen
peptide, an epiregulin peptide, a heparin-binding EGF (HB-EGF) peptide,
a bombesin peptide, a 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; and

c. a translocation domain that translocates the protease from within the
endosome, across the endosomal membrane and into the cytosol of said
non-diseased, non-cancerous, pituitary cell, wherein the translocation
domain is selected from the group consisting of a diphtheria toxin
translocation domain, a pseudomonas exotoxin translocation domain, an
influenza virus haemagglutinin translocation domain, a Semliki Forest
virus fusogenic protein translocation domain, a Vesicular Stomatitis virus
glycoprotein G translocation domain, a SER virus F protein translocation
domain, a Foamy virus envelope glycoprotein transiocation domain, and a
clostridial toxin transiocation domain;
wherein the polypeptide lacks the native Hce binding domain of a
clostridial neurotoxin and is not able to bind to nerve terminals at the

neuromuscular junction.
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77,78, 79, 80, 81, 82, 83, 84, 85, 86, 87.

in another aspect, there is provided a polypeptide comprising:

a.

a non-cytotoxic protease, which protease is capable of cleaving a protein
of the exocytic fusion apparatus in a non-diseased, non-cancerous,
pituitary cell, wherein the nonwéytotoxic protease comprises a clostridial
neurotoxin endopeptidase or a neisserial IgA protease;

a Targeting Moiety (TM) that binds to a Binding Site on a non-diseased,
non-cancerous, pituitary cell, which Binding Site is capable of undergoing
endocytosis to be incorporated inte an endosome within the non-
diseased, non-cancerous, pituitary cell, 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) peptidé, 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 urotensin peptide, a melanin-concentrating
hormone (MCH) peptide, a prolactin releasing peptide, a Kisspeptin-10
peptide, a Kisspeptin-54 peptide, a corticotropin-releasing hormone
peptlide, a urocortin 11 peptide, or a urocortin 2 peptide; and

a translocation domain that translocates the protease from within the
endosome, across the endosomal membrane and into the cytosol of said
non-diseased, non-cancerous, pituitary cell, wherein the translocation
domain is selected from the group consisting of a diphtheria toxin
transiocation domain, a pseudomonas exotoxin translocation domain, an
influenza virus haemagglutinin translocation domain, a Semliki Forest

virus fusogenic protein
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In another aspect, there is provided a nucleic acid sequence encoding a polypeptide as defined above.
In another aspect, there is provided the use of a polypeptide as defined above or a nucleic acid as
defined above in the meamsactikenofdwimedjcamefisfoulsuppressitigscanaer igigcpptein Inzanother

aspect, there is providgd upuap AsARfiaed 20aYR fapURPIBRRUA AARBARLA RGN Sgected from

the group consisting of: prostate cancer, ung@cancer breast cancer, or colorectal cancer. Detailed
Description of the InvehtBmYn/iisr&et Re GYERRBIFIR Eaéﬁl&?ﬁ@ﬁ%Q?B?%eaﬂfit?e%{ﬂﬁﬁ“@ﬁhcer said
polypeptide comprisindosia trenstytetoriciprotieasdasdiicthproteégsepisicdpalddiaf olveittza protein of

the exocytic fusion appgyaig mgwg Besmanfmassalaa el 8- ﬁoT%rtgstia%metxéw) that is
capable of binding to %Blndln r$on a rowth ormone se rng?tlng cell, which Binding Site is capable
C

of undergoing endocyt LRl 0?88 rré%scfr‘i’tsréﬁng AosBe within the growth hormone-secreting
cell; and c.a trah&@tﬁﬂ@&léd@ﬁ%{wm@m@apmé aftrarisioeaithgetiesnce having at least 90-

92%, or at least 95-97%, or at least 98-99% sequence identity to any one of SEQ
ID NQs: 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.

In another aspect, there is provided a nucleic acid sequence encoding a polypeptide as
defined above.

In another aspect, there is provided the use of a polypeptide as defined above or a
nucleic acid as defined above in the manufacture of a medicament for suppressing
cancer in a patient. '

in another aspect, there is provided the use as defined above for suppressing one or
more cancer selected from the group consisting of: prostate cancer, lung cancer, breast

cancer, or colorectal cancer.

Detailed Description of the Invention

In more detail, disclosed is a polypeptide for use in treating cancer, said polypeptide
comprising:

a a non-cytofoxic 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 o be
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S protease from within an endosome, across the endosomal membrane and into the cytosol of the

- growth hormone-secreting cell. In use, a polypeptide of the invention binds to a growth
hormqlne-se.weiingg;gémao Thereafter, the translocation gomponent effect%rg&gz&glgjgggg protease
component into the cytosol of the growth hormone-secreting cell. Finally, once inside, the protease
inhibits the exocytic fusionﬂprﬁge&_s ,{%j herogrowth haormone-secretjng cell. Thus, by inactivating the
exocytic fusion apparatus 0f'fhe growth HBroRB-sERARY eI, W BoyBEptRIE ¥ the invention
inhibits the release/ 15sechetimené-geovetihgcatentherefrom. The 'bioactive’ component of the
polypeptides of the present invention is provided by a non-cytotoxic protease. This distinct group of
proteases act by proteolytically-cleaving intracellular transport proteins known as SNARE 20 proteins

(e.g. SNAP-25, VAMIP, or SiatslinatisoedGewal tKe2802)pSed andAdelecutirgBiniogy” (4th edition)

John Wiley & Sons, Inc. Theacrony. é?{@ﬁﬁgg the term Soluble NSE Attachment
Receptor, where NSF megr%rFs N-eth)ﬁ)]ma ell_mlde- éﬁ%@t%&%&c@gﬁgﬁlﬁﬁg BteiM&are integral to
intracellular vesicle formafifiNBRNG @b iéeréip e ybamieduies growdsiderdsreansport from a cell.
Accordingly, once deliver%ggpeﬂrgbeéggq 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 30 normal, non-diseased, non-cancerous cells that secrete growth hormone. These

cells are, howeves, ApphiBde WB%I@HE@WB%%QH‘écéF&ﬁhCﬁHﬁﬁBﬂE%rche%ﬁ?%%ﬂ.accordance
a

with th%ré)re t invention. The present invention provides polypeptides that are ca e of (and for
d

use in) 1educlg Fimidify SRteRfFEIRsramReler Rireltiroraere andior peigasdke growth

factor (|GF-mmlmmm@ctharew@w%ﬁttﬁ@%ﬁ@&}ﬂﬁ%}ﬁﬁﬂi@%@@éin%&ﬂg?%h&%’s syndrone
(TLS). The polé%ep ides of the p&ﬁent invention are particularly suited for use in treating one or more

of: colorectal CARGer  HRISGASHILICHF LS R OMEETUHON SrasesTahte @yviBdermersisCLC);
including theenTetmgtastis Thres do\ceractvaongitane sy nsloms harees bt s sasprd. reating’
includes red%g%agsg%ié/t%ntin‘%l?r g‘liminzbt/ir%ggnce ells or the spread thereof in the local, regional
or systemic circulation . Thusan a relatedPSerE-6F g?gsgﬁﬁﬂmti'i?ﬁftt%r@%r&%@ﬁ%d a method
for treatihg ceewretitm afgutiertt saichorethiberemomprising administering to the patient 15 a
therapeutically effective amount of a polypeptide of the present invention. The present invention also

provides a method for reducing growth hormone and/ or IGF-1 levels (preferably systemic and/ or
serum levels] ¢ alpjagetitesaiompsthent comivisipghwopiidste rofy treethe estienina dhacapautically

effective ampys}igtd BPNRRMILGBIIRG HITHERL I VANE M YCYGH0h BATBIS A 1. 978 pnbodiment,

proteolytically-cleaving intracellular transport proteins known as SNARE
20 proteins (e.g. SNAP-25, VAMP, or Syntaxin) — see Gerald K {2002) "Ceil and
Molecular Biology” (4th edition) John Wiley & Sons, Inc. The acronym SNARE
derives from the term Soluble NSF Attachment Receptor, where NSF means
N-ethylmaleimide-Sensitive Factor. SNARE proteins are integral to
-intracellular vesicle formation, and thus to secretion of molecules via vesicle
25 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

30 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.



20 the present invention permits maintenance of a basal level of growth hormone at a threshold of
around 10 ng/ml, preferably less than 6 ng/ml, more preferably less than 4 or 5 ng/ml. In a normal
person, dailyvgrossthifimmnone levels may typically peak around one hour after;ghonsetst sleep at a
level of approximately 35 ng/ml. In this regard, in one embodiment, the present invention 25 permits

sald peak 1o it SHRLBHPM A ALY BRO0LATAOUBGERL Bl SPESELARIE IGeraihieR,20daI, more

preferably less than 15 ng/ml. Also provided, ISa'm g/ minimising tumour lysis
syndrone (TISIUGIg oTHWISRIAG BYBEEBMRINE bSeaHY thuslp, tle praséntiavsans saeieoe that an 30

elevated Sysﬁ%nimlf?l@'é%%ﬂ";‘ﬁ&t{&”ﬂ@@@ﬁ?%% th VRIS OLRYSERIDIS{hbL tPEEAME elevated,

and that the latter is responsible for increased IGF-1R activation and an associated increase in _
oncogene acB@REBIN FHERIFNG TR XSS RYBESEW ¢EWSHar proliferation and the formation/ growth of
tumourss Following administration of a polypeptide of the present invention, a decrease in the
secretion of&rowth hormone (e.g. human GH) from the anterior part of pituitary is observed. Similarly,

a reduction oftficRBYEERHERE tiﬁ@’I@’ﬁ%f@v&‘f%@%ﬁf@d.%ﬁi@%&eﬁ%ﬁ nMBSER level is
correlated witaatiinkagephibeeSolimsibredausaHeerobaafalpeptidas ahiBecarREeH-gVention

provides a favqurable environmegnt far canger treatment by removing one of the major counter-acting
biological pathwWaGkCH# SRS %ﬁ#ﬁqﬂ rl{%ai' e‘%&fgﬂﬁ %&Pﬁ%ﬁ%ﬁéa@%ﬁﬁ@eﬁ%er is 10
reduced or elwniditited. tmthisyrapardswiitbassfvishing teeherbiounediyginndirizy  rdRigirggent inventors
believe, that the spread of a. metastasis is inhibjted hy the pol tides of the present invention, which
owor olihe B A SRR o a R CE L SR AR BFHD LS EER A that. after
treatment of theysherres dhmilsitoitary functioning returns to normal. In other words, the present
invention provides a short-acting therapy that has a minimal post-therapy effect on the pituitary. Thus,

in contrast to current hypophysectomy therapies, the present invention avoids the need for complex

and unpleasahtpoistaresagiesragbpcical {2 0riks b igyaripmeahem ipreosidad mplathtidrorresulting from
the initial capeertr tisue QS IS . é hich can lead
to Alzheimer's, airt r?t%s%bac'ﬁ pakl}r%%g%r’o%?g%ﬁ% a%n% chr n%\ﬁégtg%e. e?g?g}gg}ga@/n 88?(%@% component

of the gélypeptisansiuticalycfiantive entior s palynepideosidhs arasent Nysnfigotdiie proteases
are a discretgelass o RIABAURSIARNAGL04 W%&if%&%@&@%ﬁ%%@ﬂa%ﬁéﬂw Processes

other than protein synthesis. Non-cytotoxic proteases are produced as part of a larger toxin molecule

by a variety 8P prangyeih P akly ShFEIMCRRS QIRgHEda¥RI Bk CRoBAtENSa BRiMkgisseria sp. 30

Clostridial neiraingRg f%ﬁ%@éﬁhg@@&ﬁi ;@itnmr@fgcg@zs{%n&iréﬁé%hﬁ@l'@m&%@ SOFprise two
polypeptide E@%ined together by a disulphide bond. The two chains are termed the heavy chain

(H-chain), w Qe B RER RS RS OXBYAtEY POGKEBEPEnd RS RINEREIR N ehain), which
has a molectiargmass chepprionimaielsTadRanknsdhe 4 ehaincybich gessessesaigqiease function

oroteins i B 2L LM hr et hn S bl Bt B SRAP. PEoTe 5
substrates afesgripartahiocnpgingnts o thermelmEssoretdaiiyngavitietyormone ievels may
typically peak around one hour after the onset of sieep at a level of
approximately 35 ng/ml. in this regard, in one embodiment, the present invention
25  permits said peak fo be controlled at a threshold of around 25 ng/ml, preferably
less than 20 ng/ml, more preferably iess than 15 ng/ml. Also provided, is a
method for reducing/ minimising tumour lysis syndrone (TLS).

Without wishing to be bound by any theory, the present inventors believe that an
30 elevated systemic level of growth hormone causes the level of systemic IGF-1 {o
become elevated, and that the latier is responsible for increased IGF-1R
activation and an associated increase in oncogene activation, which in turn
leads to increased cellular proliferation and the formation/ growth of tumours.
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Neisseria sp., most importantly from the species N. gonorrhoeae, and Streptococcus sp., most
importantly from the species S. pneumoniae, produce functionally similar non-cytotoxic toxin
molecules. Avoexamipief such a non- 10 cytotoxic protease is IgA protease (sep2WABE8571, which
is hereby incorporated in its entirety by reference thereto). Thus, the non-cytotoxic protease of the

Dresent e RUBR B Sl & B U BLIUISIaX B Ar S At A oLeasE kT ing now o

the Targeting Moiety (TM) component of thé present invention, it Is this component that binds the

polypeptide gi@hessretient dhvairian RPaPBRtEHbrMdNasderdifigtelprardcalon ke pituitary cell
and/ or to a%ﬁﬁﬁféﬂﬂt@t@&&%@dl.nsqmﬁaembg%aséﬁow%ﬂiy&hgma ip &ﬁ}%@@ﬁ%ﬁ%ﬂgﬁq&%ﬁ the pituitary

20 gland, for example to a somatotroph and/ or to a cell of the adenohypophysis. Suitable TMs

include: ligarRiSEYSRIPRBIARSHB2SEJMRtHY Hell ThiRbs RiEplsEyikinRENOR O thetors,
neuropeptidesrisgtnsrand aséibedies - shigepiins weananprosianahaptiiadiesoand angibody

fragments such as Fab, F(ab)'2, 25Fv, ScFv, etc. A TM of the invention binds to a receptor on a growth
hormone-se R¥AHEREL, FUEPERE il MRaFP e, BFARPEF SXarspeviRg PRenRly B8 Y leptin (OB)
receptor andasefesmsctirer ewlicgiohrelthigeeptor, a somatostatin (sst) receptor 30 (e.g. ssti, sst2, ssts,
ssta 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-glucagoRaB&Rkirge crietiindstresitamitiie e cegitoralinshatidgigplicepratantst thieseehrrigehias a pituitary

adenylate cyclase activating peptide (PACAP) receptor (e.q..PAC, VPAO and/ or VPAC?2), an orexin
(0 retbpr A VAR B T el SRRk e e b B o 11t 1,
IL-6 and IL-Ibequeptor), ravaeions dgaiete fhatbth@NFiREadoabto mEtast FsisANTRpided p7 SBITR)), a

vascular endoiyeligl arowtifaghor (YRGE e FRRINIS 9 wikR TR EGF e  circutatory

conceniration of 1GF-1.

15 An advantage of the present invention is that, after treatment of the cancer, the
pituitary functioning returns to normal. In other words, the present invention
provides a short-acting therapy that has a minimal post-therapy effect on the
pituitary. Thus, in contrast to current hypophysectomy therapies, the present
invention avoids the need for complex and unpleasant post-treatment (typically,

20 life-long) regimens fo prevent complications resuiting from the initial cancer
treatment, such as: osteoporosis, short bowel syndrome, memory loss which
can lead to Alzheimer’s, arthritis, back pain, fibromyalgia and chronic fatigue.

The biologically active component of the polypeptides of the present invention
25 is a non-cytotoxic protease. Non-cytotoxic proteases are a discrete class of
molecules that do not kill cells; instead, they act by inhibiting celiular
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.
30
Clostridial neurotoxins represent a major group of non-cyiotoxic foxin
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 molecuiar mass of approximately 100 kDa, and the light chain (L-chain),
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5 and VEGFR3), a bombesin receptor (eg. BRS-1, BRS-2, or BRS-3), a urotensin receptor, a
melanin-concentrating hormone receptor 1, a prolactin releasing hormone receptor, a KiSS-1 receptor,
a corticotropirorsieesiogydactor receptor 1 and a growth hormone-releasingetoramne (GddésH) receptor.
10In one embodiment, a TM of the present invention binds to a leptin receptor. Suitable examples of

such TMS ingjupley fefli Hﬁﬁ&&ﬂ%ﬁhﬁ%@%@éjﬁég@?%}@ﬁ%%ﬂdﬁ (Shdopimain). @RRAruncations or

peptide analogues thereof such as leptin22- n70_95, and leptini 16-122 15In another

embodimenf@SRESESNE Hresearsnlusiaiion Hings exhilyisrdirhigkepibeiEtarapreisisuible TMs in
this regard iRglydes Qlpigin @%&iﬁ@%ﬁéﬁ%%@lb@w}a%rq@m%ﬁm@wmnwions or

peptide - analogues thereof such as ghrelin24-117, and ghrelin52117; FrP3, Arg51-ghrelin (1-5),
des-GIn-Ghrifith, S5RFBHENPSIGRSD - (HH- AXDRRIABIBMIELL FYMIRION 207 g R M InonéNef@asing peptide

(e.9. GHRP-§)per-bReEriNnIpRRR ERRsEmas of e oldhe BEeraRHNYRIIGNERjNds to a somatostatin
(SST) receptor. By way of example, suitable TMs include: SST peptides and cortistatin

(CST)-peptides, as well as peptide analogues thereof such as D- 25
Phe-Phe-Phrddapd-yspl hinthe- TRpOHEA{BINFGB098e species N. gonorrhoeae, and

D-Phe-Phe-Tyr-DTrp-Lys-Val-Phe-D-Nal-NH IM 23056) or, _
c[Cys-Phe-@%@Bﬁ%@ﬁﬂrﬁﬂﬁéwﬁ?@rﬁ@%}ﬁ"ﬂi‘% §%eﬁﬁﬁ1§r RAEHPRYARCRIGE HGE SST
peptides SSfixidiandi$SI+Zdr anmvelliaopiepiiddnandipeplide dnamguesisusihsashastieatide,
lanreotide, BIM23027, vapreotide, seglitide, and SOM23 @?%? are_30preferred TMs for binding
to Ssﬁgecegyg?s?mcpﬂffg%ﬁoiéstﬁ, sstafoéfgés, ess g.egn%vs S g%%%liﬁrswﬁﬁggn'é; el:rlr%SHYment, a TM of
the present inventiorat#dds ts msiidalylike prenehdadtmr@G)) receptor. Suitable examples include, for
example IGF-1 peptides and IGF-2 peptides. 5In one embodiment, a TM of the present invention binds

to a VIP-glucagon-
Thus, the non-cytotoxic protease of the present invention is preferably a

clostridial neurotoxin protease or an IgA protease.
13
Turning now to the Targeting Moiety (TM) component of the present invention, it
is this component that binds the polypeptide of the present invention to a growth
hormong-secreting cell, preferably to a pituitary cell and/ or 1o an extrapituitary
cell. In one embodiment, the TM binds to the anterior region of the pituitary
20 gland, for example to a somatotroph and/ or to a cell of the adenohypophysis.

Suitabie TMs include: ligands to growth hormone-secreting cell receptors such
as cytokines, growth factors, neuropeptides, lectins, and antibodies — this ferm
_includes monoclonal antibodies, and antibody fragments such as Fab, F(ab)s,,

25 Fv, ScFv, etc.

A TM of the invention binds 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 somaiostatin (sst) receptor
30 {e.g. ssty, ssty, 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 ViIP-glucagon-GRF-secretin
superfamily receptor (including splice variants thereof) such as a pituitary
adenylate cyclase activating peptide (PACAP) recepior (e.g. PAC, VPAC/

iz



GRF-secretin superfamily receptor, such as to a PAC (eg. PACi) or to a VPAC (e.g. VPAC-1 or
VPAC-2) receptor. Suitable examples of such TMs include pituitary adenylate cyclase-activating
peptides (PAx@~A&R)9nsmoactive intestinal peptides (VIP), as well as truncatimny@ee@apiics analogues
10thereof. In one embodiment the TM is a VIP peptide including VIP-1 and VIP-2 peptides, for

cxample VIRAAR QPALUNSAGR SRR eoBlaRuadesRol- Khesa s demonsiipia a selective

binding to VPAC-1. Alternatively, a TM"15 demonstrating a selectiv to VPA may be
employed, sGfehsafoinésaptiia RO ESER Y(pd-al- P dptiied-B7 4By pl38b re6qRTOB) awhich is
hereby incorparatedRyvigfersaes hereio) gthek gmbadiments AP peptide,
for example PAgéA (1-38) or PACAP(1- 73#&0%{}1 tru?nécgt?on ofﬁgepti e%ﬁg?oabﬁ(ﬁ}%@gﬁese TMs
are preferred a394/fr N EBiRaHe SO TesePNE ST IdeseBiar (§-8ndth&idrinodiFER2a T™M of the

present invegHanPINGs B AN AFeiBESALORRDLIENX (&Y. CReerepirS)? Exantiies 9f syitable TMs
include: full- length grexin-A peptides and truncations or peptide analogues thereof, and 25orexin-B

peptides and'fRIRRELFRCEP [ p R 8 SR B tRIACHINFETR ISR RO ERRRRIAE, & AVPER'BR Dresent
invention bindsegsaryintietekie ressnier, SyitkilsTM xpRes duatdiobiperlidesiig.o. IL-la, IL-p,

IL-18 peptides) and truncations or peptide analogues thereof, IL-2 peptides (e.g. IL- 30 2, IL-3, IL-12,
123 poptd B QR EREIOAS O PEBHIG CRICEFCEERBRRS IR Ied SRR 17, IL-1 7
peptides) and truncations or peptide analogues thereof. In another embodiment, a TM of the present
invention binds to an NGFE.receptor..Examples of suitable TMs include full-length NGF, and truncations
or pept?(?e a%%lgaﬁe%n%hg%%}??ﬁ ng@rﬁg})%f er%ieg i %@pﬁ@gesri%g\l/é?ﬁﬁh r&ﬁ%%t%'a vasoactive
epidermal grduithectr(VEIES pfeneptorMsSxamiphis: déslitgietids mathdes YE@Hgegttide (e.g.
VEGF-A, V -B, VEGF- EGE:D or VEGF: .ASS0¢I lic riant runcations or
peptide anaﬁc%)l:’ﬂ%i ?ﬁ@r@g‘%q@f% p%gé’gﬁ%?r g%océvtﬁﬁggﬁﬁﬁcs%?ﬁ%pdﬁ @én%éﬁ‘ér%g §% Sgg{%épanalogues

thereof. such as lepting.is7, leptinze.gs, and leptings.12z.

15 In another embodiment, a TM of the present invention binds to a ghrelin
receptor. Examples of suitable TMs in this regard include: ghrelin peptides
such as full-length ghrelin (eg. ghrelinyz) and truncations or peptide
analogues thereof such as ghrelings.117, and ghrelinsy117; [Trp3, ArgSl-ghrelin
(1-5), des-Gin-Ghrelin, cortistatin-8, His-D-Trp-Ala-Trp-D-Phe-Lys-NHo,

20 growth hormone releasing peptide (e.g. GHRP-8), or hexarelin.

In one embodiment, a TM of the present invention binds to a2 somatostatin
(SST) receptor. By way of example, suitable TMs include: SST peptides and
cortistatin (CST)-peptides, as well as peptide analogues thereof such as D-

25  Phe-Phe-Phe-D-Trp-Lys-Thr-Phe-Thr-NH; (BIM 23052), D-Phe-Phe-Tyr-D-
Trp-Lys-Val-Phe-D-Nal-NH> (BIM 23056) or c[Cys-Phe-Phe-D-Trp-Lys-Thr-
Phe-Cysl-NH; (BiM-23268). Further examples include the SST peptides SST-
14 and S5T-28; as well as peptide and peptide analogues such as: octreotide,
lanreotide, BIM23027, vapreotide, seglitide, and SOM230. These TMs are

30 preferred TMs for binding fo SST receptors, in particular to ssty, ssto, ssts, sty
and ssts receptors.
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10 In another embodiment, a TM of the present invention binds to an ErbB receptor. By way of
example, the TM is selected from EGF peptides, transforming growth factor-a (TGF-a) peptides,
chimeras ofvgGte@nddi@F-a, amphiregulin peptides, betacellulin peptidespepigempeptides, epiregulin
15 peptides, heparin-binding EGF (HB-EGF) peptides, neuregulin (NRG) peptides such as NRG1 a,
NRG113, N . : i L i tomar in.1and 2
peptides, ne%?%g}ﬁ-ég%&p%cﬁgéﬁﬁg %ﬁﬁ%&@%@ﬁ%ﬁ%&ﬁ%ﬁ? @ﬁienﬂég%wﬁiogggs% Z peptides, or
keren peptid@sters fef)aeoepicatiohiainig pspiiiesnaidydes themeiieiebd pepiideisses of ErbB
receptor (tergpﬁp|§p}qgjpeg@%_erb83 and erbB4), which are also referred to as HER receptors. A
number of variants of these receptors exist, which arise from alternate splicing and/ or cleavage of the
full-length receptor (eg EGFR v1 translation starts at aa543; EGFR v11 deletion of aa521-603; EGFR

V111 deletiofGhaa SribioHiFERRW 20 deiption Rl Aadih HRANS HPBY ESRVIV deletion
of aa 959-1030; EGFR VvV truncation at residue 958; EGFR TDW2-7 tandem duplication of 6-273;

EGFR TDM/PRD5eshakM SHRSEATIN SE68a0 #BGERIPDMHBG dadn bk dupliciich of

664-1014). Iypdditieng thermare fernBrpBdxeeepiprdsooumsalledsaibRé J¥sudroBdsIM-b, erbB4
CYT-1 and erbB4 CYT-1. 30 Preferred TMﬁ bind to ErbB receptors '(ﬁg. ErbB1, ErbB2, ErbB3, ErbB4)
and splice vAMRAHEE tREHBINnA0STLaIS NS BSBBETIRRN PEHIET N4 PR S roteins
which contaime&iinanopiépiidisa Gaie site hetiveen thendatisisanhdiftbepirigingsargiiaghe six
cysteing EG]EZ-mod le, where this module is placed in close proximity to the transmembrane region of
the pot %tial ﬂ&&% . For example, interphotoreceptor matrix proteoglycan-2 (IMP-2), meprin (MEP)1la,
MEP1p, mucin (MUC)3, MUC4, MUC12. and MUC17, as 5 well as proteins with a 1-knot scaffold such

as potato cafboxypeptidase inhibitor antihodies to ErbB receptors s cetuxi , ABX-EGF,
trastuzumab{goroé%l §7§6%‘3”i96‘£r:§‘ré ei@g‘mf) e§ ir?:: ud%eéf'ﬁ(rjn%rgqg g{fégrlln zxfgllf/ 4l a'ézilrﬁg%omains
(loop sequemnsgsiaesl/ dorceramiag/Hiinddcids pdfdifftatean Bruilijdads)doghathanainmalian erbB

i AN " . | ; :
(Brosopniy Lo e e B R B &L e by
that of TGF{ANGWIrEEE IR SR HitwivadeMidre 2 onsaibaa tideradpiachddsy t@rresponding -
sequences i, EaRAIG Gl REENGRE gﬂiﬁﬁée&cr{g?qrzgga&) T3Bs64k @6;3%%@5 and

E3T4E, and EGF 15 chimeras in which the N-termi sequence (WSHFND) or the neuregulin
sequence (SKIeR) hEoBEEAtagebtd FigsRIEEREREIBIMIN R ERTeE R BREB e e riimaTMf the first

cysteine residg QASHPRCAR BephdBissarlinmestt ipateAs MRS et b7 whigh a domain

has been replaced by an EGF-like domain of another protein; such as a blood 20 coagulation, neural

developmeni dPeaiiHREHER EIERT Y aHiereel Delfaetec e areBeTeads BMa ENIR4

receptars). Iniadugher rabosimeaica TM@hespresent invention binds to a melanin- concentrating
hormone receptor 1. Examples of suitable TMs in this regard 25include: melanin-concentrating

hormone (MCH) peptides such as full-length
in another embodiment, a TM of the present invention binds to an orexin

‘receptor (eg. OXy or OX; recepiors). Examples of suitable TMs include: full-
fength orexin-A peptides and truncations or peptide analogues thereof, and
25 orexin-B peptides and truncations or peptide analogues thereof.

In one embodiment, a TM of the present invention binds to an interleukin

receptor. Suitable TM examples include: IL-1 peptides (e.g. iL-1q, IL-B, IL-18

peptides) and truncations or peptide analogues thereof, IL-2 peptides (e.g. IL-

30 2, IL-3, IL-12, IL-23 peptides) and truncations or peptide analogues thereof,

- and IL-17 peptides {e.g. lI-17A, IL.-17C peptides) and truncations or peptide
analogues thereof.

14



MCH, truncations and analogues thereof. In another embodiment, a TM of the present invention
binds to a prolactin releasing hormone receptor. An example of a suitable TM in this regard 30includes
prolactin releasingopepiige, truncations and analogues thereof. In a furthepembesismesis@ TM of the
present invention binds to a KiSS-1 receptor. Examples of suitable TMs in this regard include

Kisspepin-10, Kiospepigsad psnides.yiraioys-and.anplogues st egfiapoter gopodiment, a

TM of the present invention binds to a a corticotropi -rg easing tactor receptor xample of a suitable
TM in this refRePiacitserepi¢is gif opiiateie ddisg inoirderiel) detghiN Gananddeonta®yiscluding -

truncations %?dpéﬁﬂéfég’a‘ﬁélyﬁggﬂhé 1} another embodiment, a TM of the present invention binds to
a growthhormone-releasing Rormone (GHRH) receptor. GHRH is also known as

growth-hormone-releasing factor (GRF or GHRF) or somatocrinin. Suitable TM examples of the

present inveptiohinaliisimaitionan IR (hrddbRerieqi baeatis oadsaliie analogues
thereof such as GHRH(1-29); 15GHRH(1-37); h HRH%l-40)-OH;

[MeTyrl, A1SRCEMak 979ME Hagtan O CRHE IR EXAR9 /63 ShsuiisNgeDYisnotirdar1-29)-NH2;

cyclo(25- 29\MEFypbAabSBASPASAHERT a9t -V ERBHR H(E=2R-M 2 (@ Ereh- HHRH
(1-29)-NH2; (D-Ala2)-GHRH (1-2_9)-NH2F;'{#(QD-Asp3)-GHRH (1-29)-NH2 (0-Ala4)-GHRH (1-29)-NH2;
(D-Thr7)-GFﬁﬁ°&§%§-ﬁM@?(ﬁ%‘§%§)@ FAC3t929 PRPSRIBR SIAIRgIGRINGoo)- AR,
(D-Tyr10)-GHiBttilal @)Vt E16e i GH RO 1A QaNbhE (R OEPHeS Haditigiddd tRO)NH2;
(N-Ac-Tyrl)-GHRH (1-29)- NH2; (N-Ac-Tyrl, D-Ala2)-GHRH (1-29)-NH2; (N-Ac-D-Tyr1,

D-A|a2§- HRH (1-29)-NH2; (N-Ac-D-Tyrl, 0-Ala 2, D-Asp3)-GHRH (1-29)-NH2; (D-Ala2,
NLeu27)-GHRH(bR8)- e hRoiist Ot AR Nl Lafu he) - GraRdh { LA rNGI2  HiNd 2 Sh eligEtb B-Ala2,
N-Leu27)-GHRH (1-29)-NH2: (Hist 0-Ala 2. D-Ala 4, Nleu27)-GHRH (1-29)-NH2: (D-Ala2, D-Asp3,
D-Asn8, NLémﬁ(Z‘e/?gng (I‘f 9)- I—fﬁ(;a %&Sp@% I\sﬁné? I\ﬁ_%-:iﬁ t?)dlém E&Q)%ﬂ@ﬁﬁisl, NLeu27]-
hGHRH(1-2&aNsa:hitige g 2R aIRGH( - P0G R P peipTived | atiseab deBe Bnd-ASFSe
r-Tyr-Arg-Lys:Val-l.eu-tal y-Glo-k eu-Ser: rg-Lys-ley-Ley-Gln- 3 . , .

nsole Mot SLPNSEEIT Koeiset, MEROAANG DEhats biath Beolos, eateauy
H-Tyr-Afa-A§igAldete-PrepannAsidser- e Argdt RG] e payidsin-L oeBeplia-ANR$3-Leu-Leu-GIn
-Asp-lle-Met-Ser-Arg- - H-Ty2-AlL a-Asps Il =T ~oely-ArgsLys;Val-Leu-Gly-Gl
n-Leu-Ser- ﬁ%—%%%y%%uﬁseﬁlﬁi@éﬁ%—%ﬁ%ﬁ@ggéqNH H- yr-kégAggp%&l?ﬁ?e-gnh
Phe-Thr-AsSgemgulirg 4plistevbgarGly-Bmdreguer-Alanar ¢ Lysritided, eteGioghspite Met-Asn-Arg-

e Tyr-Ala AL OoTi Do ThNSaSs ep Droe SIS Bl spieePRpides e teu-Leu-ci
n-.Asp-IIe-M&eﬁ@h#@@ﬂQWGﬁ-V@@I%Sdmf)@ﬂjim@ﬁ-@@igm&gma@@vwi\@fﬁ’awH2;
:'SSF;}/HZ%*@;S_’AA%E‘;%%%%%E“B@E&'t?@ff&’éﬁg'h)é?ﬁ’{éi'l@%{é’d?‘%‘%‘?%%ﬁ%ﬁ“@fﬁﬁi}keu"—e“'G'”'
His-Val-Asp YANehe2ih 8lshreifired i gs AT R yespntesy- Aatambes po@rigpinri-hgse eu-Leu-Gin-
Asp-lle-Leu-AsdBs @ikt it Ghsd repisaterinatl urBling Wrideo B eavage of the full-
length receptor (eg EGFR v1 transiation starts at aa543; EGFR vll deletion of
2ad21-603; EGFR vili deletion of aa 6-273; EGFRvIiI/A12-13 deletion of aa 6-
25 273 and 409-520; EGFR viV deletion of aa 959-1030; EGFR vV truncation at
residue 958; EGFR TDM/2-7 tandem duplication of 6-273; EGFR TDM/18-25
tandem duplication of 664-1030; EGFR-TDM/18-26 tandem duplication of
664-1014). in addition, there are four ErbB4 receptor isoforms called erbB4
JM-a, erbB4 JM-b, erbB4 CYT-1 and erbB4 CYT-1.
30
Preferred 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



In a-further embodiment, the TM binds to a bombesin receptor (eg. BRS-1, BRS-2, or BRS-3). TMs for
use in the present invention that bind to a bombesin receptor include: bombesin - a 14 amino acid
peptide origiwallyisalsited from the skin of a frog PCT/GB2009/050666
(pG1lu-Gin-Arg-Leu-Gly-Asn-GIn-Trp-Ala-Val-Gly-His-Leu- 15 Met-f3H2); and the two known homologs

in mammals e | n trin releas; [ | h rgine GRP -
AIa-Pro-VaI-f er- a'?(@‘;‘ﬁé%?@%lb&ﬁﬂ:@@ﬁ@gy&ﬁ%ﬂg@;}%ﬁ%‘é@éﬁg@@d@gﬂﬁ%&i@ré&ﬂ a-Val-Gly-His
-Leu-Met-NHROgHE hEnacerRn- close proximity to the itransmembrane region of the

Val-Pro-Leuy dfé'rﬁl@rﬁﬂé{ﬁwﬁ}"&ﬂﬁhﬁk,'—Wé?%&%%%%&é’ﬁﬁ%éﬂﬁﬂj@%ﬁé%ﬂﬂﬁsémﬁia'Va"G'Y'H

is- 20 Leu-Met-NH2, onal TMs include corresponding bombesin, neuromedin B and GRP

truncations aSwWBRRISHHHDY! andlEdtiEd, M@f(wgiat%u&ﬁbwm&, ATENVILIGHE resent
inventiog binglsfo, “Qﬁ;é?é\ﬁ@ (FREPLOMT iRble Ji R s s fsg%%ﬂﬁfduﬁsrkﬂ%ﬁ%égﬂ@fé’é'des such as

i
25 Urotensin-11 (U-11), which is a cyclic neuropeptide, as well as truncations & eptide analogues

thereof. The IBRIBAINAN ATt R olCUET DTS FSRENcShisEnes sefosinfifer®Rrsp&es, and
includes the ghcAMINALALIH ERIMESI0EYSRIRF BbiiEY 1huiSde WHIRNLIR SHarralbaSipilar to the

central region of somatostatin-14 ﬁ-Phe-Trp-Lys-Thr-). Urotensin peptides suitable for usé in 30 the

present inve AR RLRCTRITR | (PR LPEEHEEREBESNS(RMh SR'HIBRIBE0BERER-IPGIRSILRRg the two

human 124 gjifltsS isekEmgdhasedlchngdraneationsaid ameouaserapsuehragtheneleven
residue mature peptide form. According to a second aspect of the present invention, there is provided

a compdsitioh SRR SFARBRELBSIVPRIGRTE QnPReR eS8 MR- &YfotosfChibioseeNimich protease
is capable ofttiBakjnods paat€irbef iparekocyicidision anparatissireagr@rthGPmagessacreting cell;
b.a Targeting Moiety (TM) that I inding to a Binding Site on a growth hormaone-secreting
cell, which f@@%&ﬁ&%ﬁl@iﬁ%ﬂ&%ﬁ%@% 'gﬂa(g%))f&?g@["b%%c@r&%&e "an endosome
within the growthbteemepcediefingreedpandicgestgnstasion TBRmin dratis GPBRNIGHhtranslocating
the 15 protegse from within n crpss t S | me nd int cytosol of
the growth hgq%r%%rgis'sggr'gtin%gﬁll%%oﬁwfgﬁhf fgatﬁ%%lﬁth%gﬁsé Qésegc?gﬁeagpes%%ﬁnvention
apply erjuallyiinteea0 mbovieictestnidedidepnirbaspééioc sequence (WSHFND) or the

neuregulin sequence {SHLVK) has been used to replace the N-terminal EGF

sequence C-terminal of the first cysteine residue (NSDSE), T1E, and

Biregulin, Yet further chimeras include EGF in which a domain has been

replaced by an EGF-like domain of another proiein, such as a blood

]
<0

coagulation, neural development or cell adhesion protein (e.g. Noich 3, Delta
1, EMR1, F4/80, EMR3 and EMR4 receptors).

in & further embodiment, a TM of the present invention binds to a melanin-
concentrating hormone receptor 1. Examples of suitable TMs in this regard

25  include: melanin-concentrating hormone (MCH) peptides such as full-length
MCH, truncations and analogues thereof.

in another embodiment, a TM of the present invention binds to a prolactin

releasing hormone receptor. An exampie of a suitable TM in this regard

30  includes prolactin releasing peptide, truncations and analogues thereof,
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In a preferred embodiment of the first and/ or second aspects of the present invention, the TM has a
human peptide amino acid sequence. Thus, a preferred TM'is, for example, a human GHRH peptide, a

human CSTwepligeeiadiuman 25 SST peptide. Poiypeptide preparation ghegpiypssiiges of the
present invention comprise 3 principal components: a tioactive' (ie. a non-cytotoxic protease); a TM;

and a translggatio in..The 30 gen t lo ssociated.with the preparati f such fusion
proteins is ocrit(ré:‘n%'rcli1 gﬁé% (r)ﬁ gg%‘?em%r}ge?eﬁx%rf ?[ggh ﬁ%\%%{}s‘ é@vv%’%oé} i%ﬁﬁ%fﬁic%t%ﬁ%ﬁa refer to:
W094/21 3008486/ 3 27810 810 2861 big 00042050 8hig/ OB G2 t2 13 e 6id5pepin WIR00/62814;

W000/04926k}é/%%%§% 'é/ggg)géG%%éﬂ(?gs\%ﬂasga%%%é@w&g&se publications are herein

incorporated by r ereto. In more detai mponent of the present invention may be
fused to either the protease component or the translocation component of the present 5 invention.

Said fusion iyprefesiably B AbmcoyaleRt bndnlor sxatile RIBAKA JimRLgoyglept fond of via a

spacer/ linker molecule. The protease component and translocation component are preferably
linked togethePNiRPH QRIGlBleEs it fAstex sassleleitter bxanariec el de st iRE of Miar Bpacer/ linker

molecule. SuigapleisaaeRIédINkRIMRIRGHIRS SEeNEhERAMAEIN RS BHirAN LPICANLHhcomprise an

amino acid-based sequence of between 5 and 40, preferably between 10 and 30 amino acid residues
in length.  11NGAS IR9HBRHQARIBRH A0S QR &hEIR"€8hformation, wherein the protease component
and the translocation component are linked together, preferably via 15a disulphide bond. The

polypeptides of the present invention may be prepared by conventional .
10 in another embodiment, a TM of the presént invention binds to a growth-

hormone-reieasing hormone (GHRH) receptor. GHRH is also known as
growth-hormone-releasing factor (GRF or GHRF) or somatocrinin. Suitable
TM exampies of the present invention include the full-length GHRH (1-44)
peptide, and truncations or peptide analogues thereof such as GHRH(1-29);
15 GHRH(1-37); hGHRH(1-40)-OH; [MeTyr1,Ala15,22 Nie27]-hGHRH(1-29)-
NH2; [MeTyr1,Ala8,9,15,22,28 Nle 27]~hGHRH(1-29)-NH2; cyclo(25-
291 MeTyr1,Ala15,DAsp25,Nie27,0m29+++]-hGHRH(1-29)-NH2;  (D-Tyr1)-
GHRH (1-29)-NH2; (D-Ala2)-GHRH (1-29)-NH2; (D-Asp3)-GHRH (1-29)-NH2
(D-Alad)-GHRH (1-28)-NH2; (D-Thr7)-GHRH (1-29)-NH2; (D-Asn8)-GHRH (1-
20 29)-NH2; (D-Ser9)-GHRH {1-29}-NH2; (D-Tyr10)-GHRH "(1?29)—!\!!-12; (Phé4)—
GHRH (1-29)-NH2; (pCl-Phe6)-GHRH (1-29)-NH2; (N-Ac-Tyr1)-GHRH (1-29)-
NH2; (N-Ac-Tyr1, D-Ala2)-GHRH (1-29)-NH2; (N-Ac-D-Tyrt, D-Ala2)-GHRH
(1-29)-NH2; (N-Ac-D-Tyr1, D-Ala 2, D-Asp3)-GHRH (1-28)-NH2; (D-Ala2,
NLeu27)-GHRH (1-29)-NH2; (His1, D-Ala2, NLeu27)-GHRH (1-29)-NH2; (N-
25 Ac-His1, D-Ala2, N-Leu27)-GHRH (1-29)-NH2; (His1, D-Ala 2, D-Ala 4,
Nleu27)-GHRH (1-29)-NH2; (D-Ala2, D-Asp3, D-Asn8, NLeu27)-GHRH (1-
29)-NH2; (D-Asp3, D-Asn8, NLeu27)-GHRH (1-20)-NHZ; ins1, NLeu27}-
hGHRH(1-29)-NH2; [NLeu27}-hGHRH(1-29)-NH2; H-Tyr-Ala-Asp-Ala-lie-Phe-
Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gin-
30 Asp-lie-Met-Ser-Arg-GIn-Gin-Gly-Glu-Ser-Asn-Gln-Glu-Arg-Gly-Ala-Arg-Ala-
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-lie-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-lie-Met-Ser-Arg-NH2; H-Tyr-Ala-Asp-Ala-lle-
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chemical conjugation techniques, which are well known to a skilled person. By way of example,
reference is made to Hermanson, G.T. (1996), Bioconjugate 20 techniques, Academic Press, and to
Wong, S.S.¥k®%diy/ Ghemistry of protein conjugation and cross-linking, CRC Passsiitageet aL, PNAS
95 p1794-99 (1998). Further detailed methodologies for attaching synthetic TMs to a polypeptide of

the present ipygntion atg RIGVERAD. g aramalechPazRT 242 I ahover meptioned conjugation
publications are herein incorgﬂgtegéng%reference%glereto. l'Alternatively, th% ponypeptides may be

prepared by echepmiargiedsitaticheNaGEmtypelypbitids fuSibh@koteln-EieAteragample,

W098/07864) [ is;teehinigys: is basegh-ondhesin xivolkasiriatmashasistrivAavgichatye clostridial
30neurotoxin (ie. holotoxin) is prepared, and results in a fusion protein having the following 'simplified
siructural arieersPhERInHES: SeFoRlEdt GxfbbRerkE oSl BrMRimSBraIE Cridin- COON

According toNOBRIORBFAsH M iases jovartisthe Cteyminakens afithedusisp. arstein. The

fusion protein is then activated by treatment with a protease, which_cleaves at a site between the
protease cothpon¥it SR EEHHGERE I Eorpbist & Gl & BRSEIR @iy Piidtticed, comprising
the phrotease%.@nmlpmnﬁspa@ﬁ_ém@lwmweﬁﬁde eﬁ@iraumtenwmtm@wlwi@m@@umyﬁde blridge) to
another single tide chajn containing the translqcation companent plus TM. Alternatively,
ccording ATRBEUBSE TR SL AT RGBT R Tler PAO Brotein AR os the middle
of the linear fusidBinGleHGseGlsrcg:AstweienGhe Ghoteasaieavage site and the translocation
component. This ensures that the TM is attached to the translocation domain (ie. as occurs with native

clostridial holotoxin), though in this case the two components are reversed in order vis--vis native
holotoxin. Subsadudheclemagiraethetisprdtebpds|éavado sitesrposeptbe HgedBal portion of the

;’a\" and pro&%%?%h&dé'ﬁg?%}.wsoggﬁltiﬁ%fﬁﬂg é’rfé’%%ir‘i}- nERBR RS RNCReS Y 8%‘%1% cleavage
guence(s) may Be'infroduced (and/ or any inherent cleavage sequence removed) at the DNA level
by receptor include: bombesin - a 14 amino acid peptide originally isolated from
the skin of a frog (pGlu-Gin-Arg-Leu-Gly-Asn-Gin-Trp-Ala-Val-Gly-His-Ley-
15 Met-NH;); and the two known homologs in mammals, namely neuromedin B,
and gastrin releasing peptide (GRP) such as porcing GRP - Ala-Pro-Val-Ser-
Val-Gly-Gly-Gly-Thr-Val-Leu-Ala-Lys-Meb-Tyr-Pro-foeg-Gly-Asn-His-Trp-Alg-
Val-Gly-His-Leu-Met-NHz, and human GRP - Vel-Pro-Leu-Pro-Ala-Giv-Gly-
Giy—"i’?’er~\iai~Leu-’i’hrmLysMe‘iff"yr»?f&ﬁr@@%yﬁsn-ﬂis—“f'rp%Eaﬂfa!—GEy»Hé&
20 Leu-Met-NH, Additions! TMs include comresponding bombesin, néureme&‘in 2

and GRP truncations as well a8 peplide analogues thersof,

in another embodiment, 2 TM of the present invention binds to a urotensin |
receptor. Suitable TMs in this regard include urotensin peptides such as

25 Urgtensin- (U-l), which is a cyclic neuropeptide, as well as fruncations and
peptide analogues thereof. The C-ermingl cyclic region of Ul is strongly
conserved across different species, and indludes the six amine acid residues
{-Cys Fle-Tro-Lys-Tyr-Cys-), which is structurally similar to the central region
of somatosiatin-14 {Phe-Trp-Lys-Thr-). Urotensin peplides sultable for use in

30 the present invention include the U-Il precursor peptides, such as prepro--
urotensin-ll (inciuding 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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20 conventional means, such as by site-directed mutagenesis. Screening to confirm the presence of
cleavage sequences may be performed manually or with the assistance of computer software (e.g. the

MapDraw pregrapedsBmASTAR, Inc.). Whilst any protease cleavage site praydaeaiipexgd (ie.
clostridial, or non-clostridial), the following are preferred: 25 Enterokinase(DDDDK1) Factor Xa/

IDGR1) TEV(]. ! EQ.IG) Thrambin(LVPRIGS) 30PreScission(. EVLFC4GP).
Additional pr&&@%&g\%%e%%ﬁr%} e%e%og};nelti rqe%gétetﬂ\é%@% t%%r%lé%\%a% eéj n%n-cytotoxic
protease, fore®apgsidiesy of oledeidramelyratosiypaniesedanipdsitge SNARE (eg. SNAP-25, syntaxin,
VAMP) protein recognition sequences that are cleaved by non-cytotoxic proteases such as clostridia]
neurotoxins. Particular examples are provided in US2007/0166332, which is hereby incorporated in its

entirety by referenc@ therefo NSIXRGSEHET dEdansehevbieh prodtease cleasapgbiitefs an intein, which is
a self-cleaving sequence. g@g\ﬁﬁg-%oggmgiﬁegpt{ﬁg iéﬁ%‘#ﬁ%"ﬂ@%nf%g?ﬁﬁ??? iRyayarying the
I onc

concentration of reducing agent present. The above-mentioned 'activ eavage sites may also be
employed as a 'destructivél QWi AgEee(dRea g $8low) should one be incorporated into a
polypeptide of the 10present invention. In a preferred embodiment, the fusion protein of the present
invention may comprise one_or more N-terminal and/ or C-terminal located purification tags. Whilst any

purification tag maybe enfbldFEREHRE MRiFhng TR Hhateiseerrablgistyneiog 6x fistidine), preferably

as a C-terminal and/ or N-@ifging! $i@ MBRrtaep(nialteseiaingiag gl hamrelprably as an N-terminal
tag GST:-tag (glutathione- -I@nsfeég?l:?, prefe@bl s an N-terminal tag His-MBP-tag, preferably as
an N-tetfhinal tag GST-MBPEFS prefeRiGRRCIR RI_inAfRdPiag endocytosis to be

incorporated into an endosome within the growth

hormone-secreting cell; and

d. a translocation domain that is capable of translocating the

15 protease from within an endosome, across the endosomal
membrane and info the cytosol of the growth hormone-

secreting cell. |

Al of the features of the first aspect of the present invention apply equally to the
26 above-described second aspect.

In a preferred embodiment of the first and/ or second aspects of the. present

invention, the TM has a human peptide amino acid sequence. Thus, a preferred

T is, for example, a human GHRH peptide, a human CST peptide or & human
25  SST peptide. '

Polypeptide preparation
The polypeptides of the present invention comprise 3 principal components: a
‘bioactive’ (ie. a non-cytotoxic protease);‘ a TM; and a translocation domain. The
30 general technology associated with the preparation of such fusion proteins is
often referred fo as re-targeted toxin technology. By way of exempilification, we
refer tor  WO94/21300; WOS6/33273; WQ098/07864; WQO00/10598:
WO01/21213; WO06/059093; WOO00/62814; WOO00/049268; WQOQ3/15766:
WO00/61192; and WO89/58571. All of these publications are herein
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Thioredoxin-tag, preferably as an N-terminal tag CBD-tag (Chitin Binding Domain), preferably as an
N-terminal tag. One or more peptide spacer/ linker molecules may be included in the fusion 25
protein. Forwxaraples@peptide spacer may be employed between a purifipatiaramgoardsise rest of the
fusion protein molecule. Thus, a third aspect of the present invention provides a nucleic acid (e.g.

DNA) sequem%%ggfggg}%r%n@é\?ﬁ%inc peﬁdjescribed above (i.e. the second aspect of 30the present

invention). Said nucleic ac uded 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, apdAdiBasame Rinding ienobheRresankinyeslnn AlRhiRFUdey 281718ad fr expressing

the above-described nucleic acid sequence (i.e. the third aspect of the presént invention) in a host cell,
in particular ftEECHIRPIMEE $a SAOPRNSEXPF 58I SrRepEAtion TREBRASSItOh JBALRIESESS includes a

method for apljating . sERIDSRIAE SRR WEYBNHAbRRG BB G eRRTBIRGRABFACtING the

polypeptide with a protease that cleaves the poiypeptide at a recognition site (cleavage site) located

between thethBRESYRRYRIENBREELY ¥ erReRI ARG RIRINR alibh RTOtEsRHEARRONRE e by

converting thengctydepiitioniach dicthpdh aolyiaeptiesamisieimikee Resemantes Ghsaiaase and
translocation components are joined together by a disulphide hond. In a preferred embodiment, the
recognition SRR R FAVE 4 Pl SIPBCRNARG RO G B SROKH ARIFb PG GeLIe

naturally-occsuitagiégARieieatiakd® Fisgeolppeptislesal theopresentiavertjosrayprediyther modified

P A RN i N VR N e

&' destructive
cleavage sitdedvesimt(faon I0etacivatoiresigugse irdiecigiin formation), and is cleavable by a second
protease and not by the non-cytotoxic protease. Moreover, when so cleaved at the destructive
cleavage site by the second protease, the polypeptide has reduced potency (e.g. reduced binding
ability to the linteaedethenpeypefficegubadetrardiebaitioncadtinitatinm/ wheseincte noiegiroxic protease
activity). Foré&ﬂp@ﬁ s Rig A ﬁé[’iQEyge?tioﬂ%%Hﬁ&%%n%??é’@ﬂﬁeﬂt%@@{h@e BFS%‘?QBW%‘“O” may be
separately employed as an 'activation’ site In a polypeptide of the present invention. us, according
to this énbodidieiphise Bessdnt invention provides a polypeptide that can be controllably inactivated
and/ or destroyed at an off-site 30location. 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.d énRSlRRRIRES: prdtenssessich invan aiumayrdiearepgred by conventional

chemical conjugation techniques, which are well known to a skilied person. By

way of exampie, reference is made to Hermanson, G.T. (1996), Bioconjugate
20 techniques, Academic Press, and to Wong, S.8. (1991), Chemistry of protein

conjugation and cross-linking, CRC Press, Nagy et al., PNAS 95 p1794-99

(1998). Further detailed methodologies for attaching synthetic TMs to a

polypeptide of the present invention are provided in, for example, EP0257742.

The above-mentioned conjugation publications are herein incorporated by
25  reference thereto.

Alternatively, the polypeptides may be prepared by recombinant preparation of a
single polypeptide fusion protein (see, for example, WC98/07864). This
technique is based on the in vivo bacterial mechanism by which native clostridial

30  neurotoxin (ie. holotoxin) is prepared, and results in a fusion protein having the
following ‘simplified’ structural arrangement:

NH: - [protease component] — [translocation component] — [TM] - COOH

20



a protease of the blood clotting cascade), a tissue-associated protease (e.g. a matrix metalloprotease
(MMP), such as an MMP of muscle), and an intracellular protease (preferably a protease that is absent
from the target celty1&skhws, in use, should a polypeptide of the present inuentigslesosissslispersed
away from its intended target cell and/ or be taken up by a non-target cell, the polypeptide will become
inactivated b f \Y Ieﬁv,@ e, si | e
embodiment%ﬁ?g %ﬁ%ﬁgi\\,ﬁ% eaizggge&éi?g%s recg’gﬁﬁiggg(g%\é C §§\§§§ %y&r 5? é‘?e%%%é %%&pte%ie that is
present withiheuiLstpaiteretainy pd hie thssoeniottindattiee citiinated bantiesiengnystitelpare
preferably diffesentscell iypes fllomativelys(r iLaddiienthedestuciye sleayads sitg s recognised
and cleaved%y a sec’qnd pro?easegtfat is psres_ent at an qus?%z Ioca#on @.@%ﬁstﬁoatheé?arget 15
cell). Accordiffi§lagREANIBRINRSTRNEfadhgb B dUrieRtIadEIHA R PatRethrge tsipld e off-site cell
may be sithas Bie-san prodilaieakcs shipesobl i iasads6vsIehaglsaaedoe alfsie cell may

each possess a receptor to which the same polypeptide of the invention binds. 20The destructive

cleavage sit@i@F{H@‘Eﬁes@?ﬁgﬁ\}eﬁﬂo@‘&?@\ﬁﬂe§W%a@@%&f@ﬂﬁ%sﬁh@ﬁbn%@@ﬁtﬂyﬁ@ﬁtide when the

polypeptide isdnsscitvn ebrafiehesatitns fmvhis regard, cleavage at the destructive cleavage site
minimises the potency of the polypeptide (when compared with an identical polypeptide lacking the

same destructive cleavage site, or possessing the same destructive site but 25 in an uncleaved form).
By way of exairapietitetiicaddenthngyitnehoes 053088 d thindimg Gerappastnalianselisreeptor) and/ or
reduced translocation (across the endosomal.membrane of a mgmmalian cell in the direction of the
cytosolgpan&?rSfer’Qd[?cg%f%(‘?ﬁigyﬁfgdﬁeﬁq%Iggg] e;oi%?)\% 'ﬁeéélaéﬁ]ﬁﬁé'dg eti‘\slg%lg%ﬁge site(s) in
the context dfdivecpre Seatprieatiencit iy pgefaite dathditttiee testiactiviercleavagesite (ST laie not
substrates for any proteases that may be separately used for post-transjational modification of the
polypeptide o %%%r%s%%%ﬁvenﬂ%r&gascpgg g)g% fseftnéﬁﬁfg% u??ﬁgd%’r@gé%iﬁema%%CFéJéar‘gﬁhe
non-cytotoxiciiete adesnifith ehplaoait)intiemtign fyppitadyerepldia proteaseaotispitommevent (via a

separate 'actiyatiqn’ prate leqy: [ iGh.| ct jstinct f destryctive cleavage
site of the prgé{s\?aérlﬁ%%%?éﬂntig%e.e ?tﬁ%ﬁi@ﬂ%ggﬁt\?ﬁghﬂ%@lﬁéﬁeﬁ 3’%%&%3 a%p%eptide bond
betweel thepioteayeotciae Ggeotsice exnpEes titass|deiaonierl theobiedingf cérapdhéntsrst the

polypeptide BHOE@?&FI%’HEQH%W%@B@&% % rgwgia%@d{activated' di-chain polypeptide wherein said

two components are linked together Via a disulphide bond. Thus, to help ensure that the destructive
cleavage site(s) of the polypeptides 10 of the present invention do not adversely affect the ‘activation’

cleavage siter %dﬁ&@ﬁwwéé'%}%m%f%%@%%ﬁéﬁ%ﬁ Heaprefsrafthpditpeguced into

polypeptide of the present invention at a position of at least 20, at least 30, at least 40, at least 50, and

more preferdBifatfEafP B0 NReieN: F6aXPRAS BSGRiGEBIREShiAb Higd PiuiREh My from the
‘activation’ 1egleayaamsitendisstesitictie wleavaogrsiteds) anddheradivatierelearagecsite are

confirm the presence of cleavage sequences may be performed manually or
with the assistance of computer software (e.g. the MapDraw program by
DNASTAR, Inc.). Whilst any protease cleavage site may be employed (ie.
clostridial, or non-clostridial), the following are preferred:

25
Enterokinase (DDDDK|)}
Factor Xa (IEGR| / IDGR})
TEV(Tobacco Etch virus) (ENLYFQ|G)
Thrombin (LVPR[GS)

30 PreScission (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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preferably exogenous (i.e. engineered/ artificial) with regard to the native components of the
polypeptide. In other words, said cleavage sites are 20 preferably not inherent to the corresponding

native compeoents,/ofithe polypeptide. By way of example, a protease or transineatioussesnponent
based on BoNT/A L-chain or H-chain (respectively) may be engineered according to the present

invention to ggi{? I Si ' i u ver, .In the
corresponding c%lﬁ%r%a?ﬁ/ge?é?c a%?qe%@gr Eﬁgﬁﬁ%@éﬁ?&ﬁyg&%%%{%%e%%g ﬁ%ﬂeeﬁ/élcomponent of
the polypeptithiisientjine Baticol dichx@ena proaraserenaot g Jite 26810/ elédvage witeowosild not be
present in the£Q ﬁ’%ﬁgﬂ?. gtgatmq@%mﬁ%eo f e caHesRepdigy Targeting Moiety. 30In a preferred
embodiment of tﬁgpresent invention, the destr%ctive 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 4n thafsatdpaskens, BYaHR REE I akieaskiug ePatice Ay RERIC@RIK Ak ieagithree, and

most preferably at least four of the tolerated amino acids within the respective recognition sequences

is/ are differ&IR2BYWEGHEEEEMplE &P EESPISE M &3BI9PBtieR EIAlREIe: JBhramgls PYctor 5 Xa
‘activation’ sifgrppiyvess elasiedipatiophamranddily erEREReakeit.iSTRECISIRE o amBlayga destructive

cleavage site that Is a site other than a Factor Xa site, which may be inserted elsewhere in the L-chain
and/ or HN aftH 6P ESRBBIRMIES MaKielSPeRarBNHRVES e Side P e niiRAEE %0
accommodagstanddiarsesiy o @civaipoLsito hetaeenciredrateainimtoda-hb P astmpastemis (for
example, an enterokinase.cleavage site), in which case a separate Factor Xa cleavage site may be
incorp tecpé?ég\%@rvee 8he polypeptide as the destructive cleavage site. Alternatively, the existing
Factor Xa 'activation’ site between the L-chain and HN components may be retained, and an
alternative cleava e f'%ilggeeéuch S fgérgm in Les%/ﬂa 5 g?nlg%n&cgp%astgd% as \}Qgﬂd%srtﬁuctive cleavage
site. When id%n%g/glrng Sitable Siet W|tlt1in Fe primary sequence of%ny othe con?ponear%s of the
present inveotimpfiiseinciesiomoi-el éatenye rsitedsyl/ iois Greferahdd kocatdacparifidatamy sarpuence that
closely mat%ﬁt&'ﬁhgﬁﬁf? Bf%%%&%?ﬂ%%%@@%@tﬁé%&kﬂﬁg%‘F or&ping so, minimal
structural changes are Introduced into the polypeptide. By way of exdmple, cleavage sites typically
compri$é at least 3 contiguous amino acid residues. Thus, in a preferred embodiment, a cleavage site

s selected thal 636, POSSRRIRAAY), BRASUEE RO 0NN ALISARY WS REFEFRIP 4Gt 1east two of the

amino acid o _
MBP-tag (maltose binding protein), preferably as an N-terminal tag

GS8T-tag (glutathione-S-transferase), preferably as an N-terminal tag
His-MBP-tag, preferably as an N-terminal tag
GST-MBP-tag, preferably as an N-terminal tag

b2
<

Thioredoxin-tag, preferably as an N-terminal tag
CBD-tag (Chitin Binding Domain), preferably as an N-terminal tag.

One or more peptide spacer/ linker molecules may be included in the fusion
25 protein. For example, a peptide spacer may be employed between a
purification tag and the rest of the fusion protein molecule.

Thus, a third aspect of the present invention provides a nucleic acid (e.g. DNA)
sequence encoding a polypeptide as described above (i.e. the second aspect of
30 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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25 residues that are required in order to introduce the new cleavage site. By way of example, in one .
embodiment, the Caspase 3 cleavage site (DMQD) may be introduced. In this regard, a preferred
insertion posigores;/desvified that already includes a primary sequence selectackimondessexample,
Dxxx, XMxx, xxQx, >c<xD, DMxx, DxQx, DxxD, xMQXx, xMxD, xxQD, DMQx, xMQD, DxQD, 30 and
DMxD. Similarly, it is preferred to introduce the cleavage sites into surface exposed regions. Within
surface exposed regions, existing loop regions are preferred. In a preferred embodiment of the
present invehtién piggatésinyeniion | cisagegiees) &emeivadc @aressingotikeofb@/fllowing

position(s), wiick,ged bRBRAILINS YIBARS ABINAAHRPSIHERCS M ESRILA Whilsidhgnsertion

positions are identified (for convenience) by reference to BONT/A, the primary amino acid sequences
of alternative@tbael Horaaliss'anty br ﬁ@yh@ld&%ﬁ&ﬁﬁéﬁ‘é@m@ RS FERElstegned with said
BoNT/Aqositions. For the protease component, one or more of the following positions is preferred:
27-31, 56-63, 73-75, 78-81, 99-105, 120-124, 137-144, 161-165, 169-173, 187-194, 202-214, 237-241,
243-250, 30010 RIEFENGBKERTEI R0 B6hIIRS02 RGAS B FOTHRIAE A BHRRBEAR G hIerably starts

from the N-tej@éaHs piid1RIONOtEaRE wmBENEniBfitisgPERsRatIAYC I bolypeptide with a
protease that cleaves the polypeptide at a recognition site (cleavage site)
locaied between the non-cytotoxic protease component and the translocation

10 component, thereby converting the polypeptide into a di-chain polypeptide
wherein the non-cytotoxic protease and translocation components are joined
together by a disulphide bond. In a preferred embodiment, the recognition site is
not native to a naturally-occurring clostridial neurotoxin and/ or to a naturally-
occurring IgA protease.

15
The polypeptides of the present invention may be further modified to reduce
or prevent unwanted side-effects associated with dispersal into non-targeted
areas. According to this embodiment, the polypeptide comprises a destructive
cleavage site. The destructive cleavage site is distinct from the ‘activation’ site

20 (i.e. di-chain formation), and is cleavable by 2 second protease and not by the
non-cytotoxic protease. Moreover, when $0 cleaved at the destructive cleavage
site by the second protease, the polypeptide has reduced potency (e.g. reduced
binding abiiity to the intended target cell, reduced translocation activity and/ or
reduced non-cytotoxic protease activity). For completeness, any of the

25 ‘destructive’ cleavage sites of the present invention may be separately employed
as an ‘activation’ site in a polypeptide of the present invention.

Thus, according fo this embodiment, the present invention provides a
polypeptide that can be controllably inactivated and/ or desfroyed at an off-site
30 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 exiraceliular protease, such as a serum protease or

23



In a"'prefekred embodiment, the destructive cleavage site(s) are located at a 15 position greater than 8
amino acid residues, preferably greater than 10 amino acid residues, more preferably greater than 25

amino acid rggidugsifaarticularly preferably greater than 50 amino acid residuesHigsvdbRd-terminus
of the protease component. Similarly, in a preferred embodiment, the destructive cleavage site(s) are

located at a position. greater than in id residues, prefer reater than 30 amino acid
residues, mo%reF§ E)E?gefggéb‘?j%g}eetﬁgéﬁg??n%8%%%r%%a8§g ?eﬁ%%%?%%?ﬁ%é&lyp 'E)ngaesrggﬁi%rgater than 50
amino acid residiresi@tioteteatertvMis)ostios prosralih/ b ipunsde )Frenthentiatrsicetation component,

o15.651, 642600 BB BT DR PRI A5 Uk, A TN T DR g preterably

acknowledges a starting position of 449 for the N-terminus of the translocation domain component of

the present is tign, apd | it f -termi ian domain
com pongnt. g}éﬁlﬁ 3@)??1‘%”52% @?ndég%ﬁg%ﬁ% ii%ﬁfj%!;ﬁ%%%éﬁa@a%{%&%%%ﬁéﬁg %1% a position

greater than 2UNAG A& dNesRRb reriferibRNglcHtBetiRlien 3 BkING Aok waales). itte preferably
greater than 4Q\araiaaGial FRigRSinRRIHGHERI I PERIBTABY SF el IdBRN-A0LAIR0RE S fesidues from

the N- terminus of the translocation component. Similarly, in a preferred embodiment, the destructive
cleavage sitd®y) BR-98ERREPIR!83SE3ition greater than 10 amino acid residues, preferably greater than
25 amino acid residues, more preferably greater than 40 amino acid residues, particularly preferably 5
greater than 50 amino acid residues from the C-terminus of the translgcation component. In a

preferré]l enlBdihEMPAR R G e VTN S SRRIS RIS BLREPIN S PO SRS IFR%E A han 10 amino

acid residues, sseferhblyigeateidhanresdtantitio acidiiesd des.typeramaiembbogreatar than 40
amino acid residues, particularly preferably greater than 50 ,amino acid residues from.the N-terminus
o1 the TV colTROTEIE SRR B Gr e S B ESaR FHAhE TRERtt Col RSO AR R0(s) are
located at a fwsitioadgitatey thardéStatine atrdvegalsds, ipredecaiipeieater theava@d bgimo acid
residues, mq p reate 40 amina.acid residues, particularly preferably greater than
50 aming ac LR L HaRT BB et Bf FIL s oSSR, e TSIha R TeRE hresent
inventidd mageihiclAdecodiegly nvdrer(edgstwoiivier s doagefioccorsnextrpdelifantyivénpritegse cleavage

sites. Where mer C tructive cl ite s i € e site.may be the
same or d iffe(%;lﬁt?q? ?’Eﬁ%ﬁﬁé\]ﬁg dcl;% zle rlé%%%?% St@g%go%né g%@%éﬁjvgeﬁ%%ga@g%%ﬁzﬁggp%oﬁé g‘sg;mproved
off-site inactiegfsf, hienikigs, celbasthiie aifnsdeagiferen cachinashastie avagricitssviiohides
additional deﬁgr&é%i% p@ﬁi&r@%ﬁﬁétfh‘\?gr‘{ﬁoﬂ%‘(@&e site(s) may be engineered into any of the

following component(s) ot the polypeptide: the non-cytotoxic protease component; the translocation
component; the Targeting Moiety; or the spacer peptide (if present). In this regard, the destructive

cleavagg sitefr) aj8sERE08 pausyEesminim @ drasenaHeshihtReRRIEn qyohhanalypeptide (for
example by destruction of the polypeptide when the polypeptide is in or at an off-site
location. In this regard, cleavage at the destructive cleavage site minimises the
potency of the polypeptide (when compared with an identical polypeptide lacking
the same destructive cleavage site, or possessing the same destructive site but
25 in an uncleaved form). By way of example, reduced potency includes: reduced
binding (fo a mammalian cell receptor) and/ or reduced translocation (across the
endosomal membrane of a mammailian cell in the direction of the cytosol), and/

or reduced SNARE protein cleavage.

30  When selecting destructive cleavage site(s) in the context of the present
invention, it is preferred that the destructive cleavage site(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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30 having minimal effect on the targeting/ 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. Rrefairegsaestructive cleavage sites (plus the corresponding se¢cangiRanodareas) are listed
in the Table immediately below. The listed cleavage sites are purely illustrative and are not intended to

be limiting to Nt | tion. %}g rote l% tryctive. cleav ife recoanition sequence
e e e R TRLE URR RoASRR  dptenr i anlion e
Thrombin ‘activation’ protease cleavage site, which is structurally distinct from the

destructive cleavage site of the present invention). The purpose of the

activation cleavage site is to cleave a peptide bond between the non-cytotoxic

5 protease and the franslocation or the binding components of the polypeptide of
the present invention, thereby providing an ‘activated’ di-chain polypeptide
wherein said two components are linked together via a disulphide bond.

Thus, to help ensure that the destructive cleavage site(s) of the polypeptides
10  of the present invention do not adversely affect the ‘activation’ cleavage site

and subsequent disulphide bond formation, the former are preferably

introduced into polypeptide of the present invention at a position of at {east 20,

at least 30, at least 40, at least 50, and more preferably at least 60, al least

70, at least 80 (contiguous) amino acid residues away from the ‘activation’
15 cleavage site.

The destructive cleavage site(s) and the activation cleavage site are
preferably exogenous (i.e. engineered/ artificial) with regard to the native
components of the polypeptide. In other words, said cleavage sites are

20 preferably not inherent to the comresponding native components of the
polypeptide. By way of example, a proiease or translocation component
based on BoNT/A L-chain or H-chain (respectively) may be engineered
according to the present invention to include a cleavage site. Said cleavage
site would not, however, be present in the corresponding BoNT native L-chain

25 or H-chain. Similarly, when the Targeting Moiety component of the
polypeptide is engineered 1o include a protease cleavage site, said cleavage
site would not be present in the corresponding native sequence of the
corresponding Targeting Moiety.

30 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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least three, and most preferably at least four of the tolerated amino acids
within the respective recognition sequences is/ are different.

By way of example, in the case of a polypeptide chimera containing a Factor
5 Xa ‘activation’ site between clostridial L-chain and Hy components, it is
preferred to employ a destructive ciesavage site that is a site other than a
Factor Xa site, which may be inserted elsewhere in the L-chain and/ or Hy
and/ or TM component(s). In this scenario, the polypeptide may be modified
to accommodate an alternative ‘activation’ site between the L-chain and Hy
10 components (for example, an enterokinase cleavage site), in which case a
separate Factor Xa cleavage site may be incorporated eisewhere inio the
polypeptide as the destructive cleavage site. Alternatively, the existing Factor
Xa ‘activation’ site between the L-chain and Hy components may be retained,
and an altemative cleavage site such as a thrombin cleavage site

15 incorporated as the destructive cleavage site.

When identifying suitable sites within the primary sequence of any of the
components of the present invention for inclusion of cleavage site(s), it is
preferable to select a primary sequence that closely matches with the
20  proposed cleavage site that is to be inserted. By doing so, minimal structural
changes are introduced into the polypeptide. By way of example, cleavage
sites typically comprise at least 3 contiguous amino acid residues. Thus, in a
preferred embodiment, a cleavage site is selected that already possesses (in
the correct position(s)) at least one, preferably at least two of the amino acid
25  residues that are required in order to introduce the new cleavage site. By way
of example, in one embodiment, the Caspase 3 cleavage site (DMQD) may be
introduced. In this regard, a preferred insertion position is identified that
already includes a primary sequence selected from, for example, Dxxx, xMxx,
xxQx, xxxD, DMxx, DxQx, DxxD, xMQx, xMxD, xxQD, DMQx, xMQD, DxQD,
30 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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In a preferred embodiment of the present invention, the destructive cleavage
site{s) are introduced at one or more of the following position(s), which are
based on the primary amino acid sequence of BoNT/A. Whilst the insertion

~ positions are identified (for convenience) by reference to BoNT/A, the primary

amino acid sequences of alternative protease domains and/ or franslocation
domains may be readily aligned with said BoNT/A positions.

For the protease component, one or more of the following positions is
preferred: 27-31, 56-63, 73-75, 78-81, 99-105, 120-124, 137-144, 161-165,
169-173, 187-194, 202-214, 237-241, 243-250, 300-304, 323-335, 375-382,
391-400, and 413-423. The above numbering preferably starts from the N-

terminus of the protease component of the present invention.

In a preferred embodiment, the destructive cleavage site(s) are located at a
position greater than 8 amino acid residues, preferably greater than 10 amino
acid residues, more preferably greater than 25 amino acid residues,
particularly preferably greater than 50 amino acid residues from the N-
terminus of the protease component. Similarly, in a preferred embodiment, the
destructive cleavage site(s) are located at a position greater than 20 amino
acid residues, preferably greater than 30 amino acid residues, more
preferably greater than 40 amino acid residues, particularly preferably greater
than 50 amino acid residues from the C-terminus of the protease component.

For the translocation component, one or more of the following positions is
preferred: 474-479, 483-495, 507-543, 557-567, 576-580, 618-631, 643-650,
669-677, 751-767, 823-834, 845-859. The above numbering preferably
acknowledges a starting position of 449 for the N-terminus of the translocation
domain component of the present invention, and an ending position of 871 for
the C-terminus of the translocation domain component.

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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terminus of the translocation component. Similarly, 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

5 greater than 50 amino acid residues from the C-terminus of the translocation
component.

in a preferred embodiment, the destructive cleavage site(s) are located at a
position greater than 10 amino acid residues, preferably greater than 25

10 amino acid residues, more preferably greater than 40 amino acid residues,
particularly preferably greater than 50 amino acid residues from the N-
terminus of the TM component. Similarly, 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 residuss, more

15 preferably greater than 40 amino acid residues, particularly preferably greater
than 50 amino acid residues from the C-terminus of the TM component.

The polypeptide of the present invention may include one or more (e.g. two,
three, four, five or more) destructive protease cleavage sites. Where more than

20 one destructive cleavage site is included, each cleavage site may be the same
or different. In this regard, use of more than one destructive cleavage site
provides improved off-site inactivation. Similarly, use of two or more different
destructive cleavage sites provides additional design flexibility.

25 The destructive cleavage site(s) may be engineered into any of the following
component{s) of the polypeptide: the non-cyloioxic protease component; the
translocation component; the Targeting Moiety, or the spacer peptide (if
present). In this regard, the destructive cleavage site(s) are chosen to ensure
minimal adverse effect on the potency of the polypeptide (for example by

30  having minimal effect on the targeting/ binding regions and/ or translocation
domain, and/ or on the non-cyiotoxic protease domain) whilst ensuring that
the polypeptide is labile away from its target site/ target cell.
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the corresponding second

proteases) are listed in the Table immediately below. The listed cleavage sites

are purely illustrative and are not intended to be !imitihg to the present

invention,
Second Desfructive Tolerated recognition sequence variance
protease cleavage site s s e
recognition P4-P3-P2-P1-¥-P1'-P2'-P3
sequence
' P4 1P3 Pz [Pt [PT p2’ P
3!
Thrombin LVPRYGS AFGIL tAFG | P R Not D | Not |-
LTV JLT, orE Dorj-
or M V.W E
or A
Thrombin GRYG G R G
Facior Xa IEGRY AFG| |[DorE |G R —_— — -
LTV -
or M
ADAM17Y PLAQATVRSSS
Human SKGRY¥SLIGRY
airway
trypsin-iike
protease
(HAT)
ACE — - w1 P NOLP Not N
{peptidyl- D orl/A
dipeptidase E
A}
Elagtase MEAVVTY M, R E A, |V, IV, T,H Y -
(leukocyte) H T -
Furin RAR/KRY R X R R
or
K
Granzyme | [EPDY | E P D — — -
Caspase 1 FWY, |~ H, ID Not -— -
L AT P.E.D. -
QK or
R
Caspase 2 |DVADY D v A D Not e -
P.E.D. -
QK or
R
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Caspase 3 | DMQDY D vt Q | D Not — -
P.E.D. -
QK or
R
Caspase 4 | LEVDY Il E v D Not — -
P.E.D. -
QK or
R
Caspase 5 LorW |E H D — — -
Caspase 6 A E H D Not — -
orl P.E.D. -
Q.K or
R
Caspase 7 |DEVDY D E vV D Not — _
P.E.D. -
Q.K or
R
Caspase 8 fork E T D Not e -
P.E.D. -
QK or
R
Caspase & | LEHDY L E H D — o -
Caspase IEHDY ! E H D — w— -
10 -

Matrix metalioproteases (MMPs) are a preferred group of destructive
proteases in the context of the present invention. Within this g.roup, ADAM1T
(EC 3.4.24.86, also known as TACE), is preferred and cleaves a variety of
"shed"
domains. Additional', preferre'd MMPs include adamalysins, serralysins, and

membrane-anchored, cell-surface proteins to the extraceliutar
astacins.

Another group of preferred destructive proteases is a mammalian blood
protease, such as Thrombin, Coagulation Factor Vila, Coagulation Factor 1Xa,
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Coagulstion Factor Xa, Coagulation Factor Xia, Coagulation Factor Xlia,
Kallikrein, Protein C, and MBP-associated serine protease.

In one embodiment of the present invention, said destructive cleavage site
5 comprises a recognition sequence having at ieast 3 or 4, preferably 5 or'6, more
preferably 6 or 7, and particular;iiyﬂbreferab!y at least 8 contiguous amino acid
residues. In this regard, the longer (in terms of contiguous amino acid residues)
the recognition sequence, the less likely non-specific cleavage of the destructive
site will occur via an unintended second protease.
10
it is preferred that the destruclive cleavage site of the present invention is
introduced into the protease component and/ or the Targeting Moiety and/ or
into the translocation component and/ or into the spacer peptide. Of these four
components, the protease component is preferred. Accordingly, the
15 polypeptide may be rapidly inactivated by direct destruction of the non-
cytotoxic protease and/ or binding and/ or transiocation components.

Polypeptide delivery
In use, the present invention employs a pharmaceutical composition, comprising
20 a polypeptide, together with at least one component selecied from 2

pharmaceutically accepiable carrier, excipient, adjuvant, propeliant and/ or salt.

The polypeptides of the present invention may be formulated for oral, parenteral,

continuous infusion, inhalation or topical application. Compositions suitable for
25 injection may be in the form of solutions, suspensions or emulsions, or dry

powders which are dissolved or suspended in a suitable vehicle prior to use.

Local delivery means may include an aerosol, or other spray (eg. a nebuliser). In
this regard, an aerosol formulation of a polypeptide enables delivery to the lungs
30 and/or other nasal and/or bronchial or airway passages.

The preferred route of administration is selected from: systemic (eg. iv),
faparoscopic and/ or localised injection (transphenoidal injection directly into the

pituitary).
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in the case of formulations for injection, it is optional to include a
pharmaceutically active substance to assist retention at or reduce removal of the
polypeptide from the site of administration. One example of such a
5  pharmaceutically active substance is a vasoconstrictor such as adrenaline.
Such a formulation confers the advantage of increasing the residence time of
polypeptide following administration and thus increasing and/or enhancing its

effect,

10 The dosage ranges for administration of the polypeptides of the-present
invention are those to produce the desired therapeutic effect. #t will be
appreciated that the dosage range required depends on the precise nature of
the polypeptide or composition, the route of administration, the nature of the
formulation, the age of the patient, the nature, extent or severity of the patient's

15 condition, contraindications, if any, and the judgement of the atiending
physician. Variations in these dosage levels can be adjusted using standard
empirical routines for optimisation.

Suitable daily dosages (per kg weight of patient) are in the range 0.0001-1

b
[

mg/kg, preferably 0.0001-0.5 mg/kg, more preferably 0.002-0.5 mg/kg, and
particularly preferably 0.004-0.5 mg/kg. The unit dosage can vary from less
that 1 microgram to 30mg, but typically will be in the region of 0.01 to 1 mg
per dose, which may be administered daily or preferably less frequently, such
as weekly or six monthly.

25

A particularly preferred dosing regimen is based on 2.5 ng of polypeptide as
the 1X dose. In this regard, preferred dosages are in the range 1X—100X (i.e.
2.5-250 ng).

30 Fiuid 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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filtration through a sterile filter using aseptic techniques before filling into suitable
sterile vials or ampoules and sealing. Alternatively, if solution stability is
adequate, the solution in its sealed containers may be sterilised by autoclaving.
Advantageously additives such as buffering, solubilising, stabilising, preservative
or bactericidal, suspending or emulsifying agents and or local anaesthetic

agents may be dissolved in the vehicle.

Dry powders, which are dissolved or suspended in a suitable vehicle prior to
use, may be prepared by filling pre-sterilised ingredients into a sterile
container using aseptic technigue in a sterile area. Alternatively the
ingredients may be dissolved into suitable containers using aseptic technigue

in a sterile area. The product is then freeze dried and the containers are

sealed aseptically.

Parenteral suspensions, suitable for intramuscular, subcutaneous or
infradermal injection, are prepared in substantially the same manner, except
that the sterile components are suspended in the sterile vehicle, instead of
being dissolved and sterilisation cannot be accomplished by filtration. The
componants may be isolated in a steriie state or alternatively it may be

sterilised after isclation, e.g. by gamma #rradiation.

Advantageously, a suspending agent for example polyvinylpyrrolidone is
included in the composition/s to facilitate uniform distribution of the
components.

Definitions Section

Targeting Moiety (TM) means any chemical structure that functionally
interacts with a Binding Site to cause a physical association between the
polypeptide of the invention and the surface of a target cell (typically a
mammalian cell, especially a human cell). The term TM embraces any
molecule (ie. a naturally occurring molecule, or a chemically/physically
modified variant thereof) that is capable of binding to a Binding Site on the
target cell, which Binding Site is capable of internalisation {eg. endosome
formation) - also referred to as receptor-mediated endocyiosis. The TM may
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possess an endosomal membrane franslocation function, in which case
separate TM and Transiocation Domain components need not be present in
an agent of the present invention. Throughout the preceding description,
specific TMs have been described. Reference to said TMs is merely
5 exemplary, and the present invention embraces all variants and derivatives
thereof, which possess a binding (i.e. targeting) ability {0 a Binding Site on a
growth hormone-releasing cell, wherein the Binding Siie is capable of

internalisation.

10  The TM of the present invention binds (preferably specifically binds) to the
target cell in question. The term *specifically binds” preferably means that a
given TM binds to the target cell with a binding affinity (Ka) of 10° M or
greater, for example 10” M or greater, 10° M or greater, or 10° M or
greater. |

15 _ _

Reference to TM in the present specification embraces fragments and
variants thereof, which retain the abiiity to bind to the target cell in guestion.
By way of example, a variant may have at least 80%, preferably at least 90%,
more preferably at least 85%, and most preferably at least 87 or at least 99%

26 amino acid sequence homology with the reference TM. Thus, a variant may
include one or more analogues of an amino acid {e.g. an unnatural amino
_acid), or a substituted linkage. Also, by way of example, the term fragment,
when used in relation tb a TM, means a peptide having at least ten, preferably
at least twenty, more preferably at least thirty, and most preferably at least

25 forty amino acid residues of the reference TM. The term fragment also relates
o 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

30 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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modifications such as a valine residue at position 46 or 47 (EGFVal46 or 47),
which confers stability to cellular proteases. ErbB TMs may also have amino
acids deleted or additional amino acids inserted. This includes but is not
limited to EGF having a deletion of the two C-terminal amino acids and a
5 neutral amino acid substitution at posiﬁon 51 {particularly EGF51GIn51; see
US20020098178A1), and EGF with amino acids deleted (e.g. rEGF2-48;
rEGF3-48 and rEGF4-48). Fragments of ErbB TMs may include fragments of
TGFa which contain predicted B-turn regions (e.g. a peptide of the seguence
Ac-C-H-8-G-Y-V-G-A-R-C-O-OMe), fragments of FEGF such as
10 [Ala20jEGF(14-31), and the peptide YHWYGYTPQNVI or GE11. All of the

above patent specifications are incorporated herein by reference thereto.

By way of further example, somatostatin (SST) and cortistatin (CST) have
high structural homology, and bind to all known SST receptors. Fuli-length

15 88T has the amino acid sequence:
MLSCRLQCALAALSIVLALGCVTGAPSDPRLRQFLOKSLAAAAGKQELAKYF
LAELLSEPNQTENDALEPEDLSQAAEQDEMRLELQRSANSNPAMAPRERKA
GCKNFFWKTFTSC

20 Full-iength CST has the amino acid sequence:
MYRHKNSWRLGLKYPPSSKEETQVPKTLISGLPGRKSSSRVGEKLQSAHKM
PLSPGLLLLLLSGATATAALPLEGGPTGRDSEHMQEAAGIRKSSLLTFLAWW
FEWTSQASAGPLIGEEAREVARRQEGAPPQQSARRDRMPCRNFFWKTFSS

CK
25
Reference to these TMs includes the following fragments (and corresponding
variants) thereof:
NFFWKTF;
(R or K)NFFWKTF;
30 C(R or KINFFWKTF:
(P or G)C(R or K)NFFWKTF;
NFFWKTF(S or T);
NFFWKTF(S or T)S;

NFFWKTH(S or T)S8C;
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cell-surface proteins to "shed" the extracellular domains. Additional, preferred MMPs include
adamalysins, serralysins, and astacins. 10 Angther group of preferred destructive proteases is a
mammalian blood prot@%,@h{ﬁf %Kﬂ-iﬁ@rﬂiﬂ—,)boagulation Factor Vila, Coagulation Factor 1Xa,

Coagulation Factor XarCeagrmnKastey ea)y§oagulation Factor Xlla, Kallikrein, Protein C, and

MBP-associated serine prot n badiment of the present invention, said destructive
cleavage site E(lFQor Eﬁ&FWﬁ?&(%roﬂ%,

C(R or KINFFWKTF(S or T);
5 C(R or KINFFWKTF(S or T)S;
C(R or KINFFWKTF(S or T)SC;
(P or G)C(R or K}NFFWKTF(S or T);
(P or G)C(R or K)NFFWKTF(S or T)S; or
(P or GYC(R or K)NFFWKTF(S or T)C.
10
With regard fo the above sequences, where a (P or G) alternative is given, a P
is preferred in the case of a CST TM, whereas a G is preferred in the case of
an SST TM. Where an (R or K) alternative is given, an R is preferred in the
case of a CST TM, whereas a K is preferred in the case of an SST TM. Where
15 an (5 or T) alternative is given, an S is preferred in the case of a CST TM,
whereas a T is preferred in the case of an SST TM.

Preferred fragments comprise at least 7 or at least 10 amino acid residues,
preferably at least 14 or at least 17 amino acid residues, and more preferably at

b
[}

least 28 or 29 amino acid residues. By way of example, preferred sequences
include:

SANSNPAMAPRERKAGCKNFFWKTFTSC (SST-28);
AGCKNFFWKTFTSC (SST-14);

25 QEGAPPQQSARRDRMPCRNFFWKTFSSCK (CST-29),
QERPPLOQPPHRDKKPCKNFFWKTFSSCK {CST-29);
QERPPPQQPPHLDKKPCKNFFWKTFSSCK (CST-29)

DRMPCRNFFWKTFSSCK (CST-17);
PCRNFFWKTFSSCK (CST-14}); and
30 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 o bind to a normal GH-secreting cell, preferably to an SSTorto a
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delivery meapgngyigeiide anesirreL@snther spray (eg arekivisen dotbikiegarsivan aerosol
formulation 0&&%@9@&9&%@%&?&%@3@ the lungs 30and/or other nasal and/or bronchial or
he pref route of admini

airway passages. referre ministration is selected from: systemic (eg. iv),

laparo pic\%}? %Wé%ﬁf%’é&%éﬁﬁéﬁ@%\b{&ﬁﬁ%ﬁﬁ%ﬁ&ﬁﬁﬁﬁhctly into the pituitary). In the case
of formulatioM4PoARROIRITYLEISLeptaLI IMRRIEEBarmE@eutically active substance to assist
retention at oraBalETEAeRKE@ishrINolypaptie fromvieastenghaimildststiarAQnERMPle of such
a 5 pharmaceuiiaay 3K SHOSEARGE IS8 VAR CONSINGIBRRHAIL ORI ARURRK DU AR Mulation
confers the aggiliage olunereadlNg i gilatice tme gl RRRERNds Q1P A0 Ipigiaton and

S A TAGYIKVL GOLGAKKL LDIMSR,  YADAIFTASYRKVLG -
; QLSANKLLQODIMSR;

YADAIFTASYRNVL.GOLSARKLLQDIMSR, YADAIFTASYRKVLGOLSARNLLQODIMSR;
YADAIFEASYRKVLGOLSARKLLQDIMSR; YADAIFTASERKVLGQLSARKLLODIMSR;
YADAIFTASYRKELGQLSARKLLQDEMSR; YADAIFTASYRKVLGOLSARKLLODIMSR,;
YADAIFTESYRKVLGQLSARKLLQDIMSR; YADAIFTNSYRKVLAQLSARKLLOQDIM;

20 YADAIFTNSYRKVLAQLSARKLLODIMSR; YADAIFTASYRKVLAQLSARKLLQODIMSR;
YADAIFTAAYRKVLAQLSARKALQDIASR; YADAIFTAAYRKVLAQLSARKALODIMSR;

HYDAIFTQSYRKVLAQLSARKLLQDILNRQQGERNQEQGA;

HVDAIFTQSYRKVLAQLSARKALQDILSRQQG; HVDAIFTSSYRKVLAQLSARKLLQDILSR;

HVDAIFTTSYRKVLAQLSARKLLQDILSR; YADAIFTQSYRKVLAQLSARKALQDILNR;
25  YADAIFTQSYRKVLAQLSARKALQDILSR.

It is routine to confirm that a TM binds to the selected target cell. For
example, a simple radioactive displacement experiment may be employed in
which tissue or cells representative of a growth hormone-secreting cell are
30 exposed to labelled (eg. tritiated) TM in the presence of an excess of
unlabelled TM. In such an experiment, the relative proportions of non-specific
and specific binding may be assessed, thereby allowing confirmation that the
T™ binds to the target cell. Optionally, the assay may include one or more
binding antagonists, and the assay may further comprise observing a loss of
35  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. Huime, Oxford University Press.
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10 The dosage ranges for administration of the polypeptides of the present invention are those to
produce the desired therapeutic effect. It will be appreciated that the dosage range required depends -
on the precisenatars@fzthe polypeptide or composition, the route of admimstratEmgthsseature of the
formulation, the age of the patient, the nature, extent or severity of the patient's 15 condition,
contraindications, if any, and the judgement of the attending physician. Variations in these dosage
levels can be adjusted using standard empirical routines for optimisation. Suitable daily dosages (per
kg weight of ipdtientpatexnahe eapigs b 0DENII migikieprefe oo 1. Erag kb ibre preferably
0.002-0.5 e ckPRIGH BENRIEI IR OSBRI g S AL BT g 3k Tom less tha
1 microgram to 30mg, but typically will be in the region of 0.01to 1 mg per dose, which may be
administerecﬁﬂai%é?p%@%iﬂy%%§ﬁ@mé$ﬁ%@ﬁcﬁsa§1ﬁ/%§@%gmrifﬁf?."%cﬁ( pEMicularly
preferred doging KRHMENES AN NHeiohRenlideasthe,1X dose. In this regard, preferred
dosages are in the range 1X-100X (i.e. 2.5-250 ng). 30Fluid dosage forms are typically prepared
utilising the polypeptide and a pyrogen-free sterile vehicle. The polypeptide, depending on the vehicle
and concentratipn #sedagambeieithes 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 chioFide ardSERHEWEBE filtration through a sterile filter using aseptic techniques before
filling into suiablgraterievialsran pmpoutes-anchsealingcAlternatively, if solution stability is adequate,
the solygion in,its led tainers may.be sterilised by autoclaving. Advantageously additives such
as buffi&ing,%ﬁ%ﬁgﬁg{\?s Bﬁ%éﬁ%‘?r%f}ég%Wﬁtﬁ\}/}é}%{?%é%fgf%f?al, suspending or emulsifying agents
and or local asagSitkliF-agentsi MaysherdiisohgsH B, e, vuetiicles Bryipdwders;gitirah are dissolved or

suspended ip} éﬁﬁé&%@%&%@f@;@riﬁ[ 0 Lse, r{ga(ﬁ%em%{eggg _t}}’o‘;i;l!i%‘% é)gr%%terilised ingredients into a

sterile 10 con I using ptic’techmique in"a aréa: Alternativély thé ingredients may be
dissolved intbysltitile E6ntadier8uadieg aseptic technique in a sterile area. The product is then freeze

dried and thgﬂfgﬁ&g}ﬂ_@@g@g gﬂ,@&%otically. 15Parenteral suspensions, suitable for intramuscular,
subcutaneous or intradermal Injection, are prepared in substantially the same manner, except that the

sterile d6mpéients ar@sisperidierinhdnaistenieavehicle, instead of being dissolved and sterilisation

cannot be a%gmg_{‘i%h_@%mﬂgwggﬂagﬁglggﬂ@onents may be isolated in a sterile state or alternatively
it may be 20sterilised after isolation, e.g. by gamma irradiation.
Abu = g-aminobutyric acid :

Tpo = 4-thiaproline
Meleau = N-methyllsucine

o)
<

Crn = omithin
Nig - norleuting
Nva = norvaiing
TrofBr) = S-bromo-tryplophan
TrodFY = S-fluore-leytephan
25 Trp{NGp) = Bnitro-rvptoshan
Gaba = y-aminobutyric acid
Brip = d-mercaptopropionyl
AC = acetyl
Fern ~ pencilamine
30
By way of example, the above peplide analogue aspect I8 described In more
detail with reference to specific peplide TMs, such ss S5T peplicss, GHRM
peptides, bombesin peplides, ghrelin peplides, and wolensin peplides,
though the same principle applies o all TMs of the present invention..
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Advantageously, a suspending agent for example polyvinylpyrrolidone is included in the composition/s
to facilitate uniform distribution of the components. 25 Definitions Section Targeting Moiety (TM)
means any ghemigat structure that functionally interacts with a Binding Siteda /catsesmapbysical
association between the polypeptide of the invention and the surface of a target cell (typically a 30
mammalian cell, especially a human cell). The term TM embraces any molecule (ie. a naturally
occurring molecule, or a chemically/physically modified variant thereof) that is capable of binding to a
Binding Site Dartdcaitet 66k ahieh, BINWGSitd s iirhblelobiiietriaisativre (Bgheanigsome

formation) - alag;refeyed é?eaﬁ_d{eﬁf‘rﬂ‘é’é'@]?%%‘ SRAOCKIOSIS, ?ﬁ?f@% MAY PASEESRAR endosomal

membrane translocation function, in which'case separate TM and Translocdtion Domain components
need not be PESBnEIR difERfEhIBIAROPTESE MYINERIHICET hiGigbTisth&pretddingefditgiption,

specific I MschaveshgensdescriedoReiarsnas 0 gaidhiTMs isqperely S exemplary.and the present

invention embraces all variants and derivatives thereof, which possess a binding (i.e. targeting) ability
to a Binding SREBIT AW AR oE B a8ING CBIPWHBHEIH the? BIdik 'SRESS cBBEHNS of
internalisationy4@ibae MV ebthe-present. inyertion binds {peeferahly:spasiicallyDinds)tmthe target cell

in question. The term "specifically binds" prefegagl?/ means that a given TM binds to the target cell with
a binding aﬁﬁﬁ?fﬁ%ﬁ’% 108/N T gfj‘ér%%ter%r aWpﬂig’lojfj@ﬁl ?gﬁr?e%tter%%ﬁ‘jﬁo?rﬂgreater, or
109 M-1 or gresteys4 Y Refergnaesks TGN thespresens specificatjoncemiyracessitagrperts;and variants
thereof Whi%’[ I té% bility. t % d%q the, target egi _questio ay le, & variant may
have aH)eas /og% iéblyiéé)l‘é‘ gt )0, rsr%ré%?%f ?§on §%%£s%‘t@ég//§ a%ﬁ%{%ﬁ%ﬁgfgably at least
97 or at leastU@SRR 38,481, UB4.235886; US4,211,883; US4190,648; US4146,612;

US4 133,782, US5.508,330; US4.281,885;, US4.282.143; US4,180.575;

USE,552,820; EPG3RU18G, EPOSDSE6R0;  US4,603,120; EPOQ3Z0820;

US4,883,371, WO 2811, WOSTO157S, WOB1/18018, WOBB/D8E28 and

15 WOB8/08528;, WO/OG75186 and WODLDINB185;, WOO8/B8769, and FR
2,522,855, Each of these publications is incorporated in Hs entirsly by
refarence therelo,

Methads for syrthesizing analogues are well documented, as lusirated, for

20 exampie, by the palents cited above. For example, synthesis of H-D-Phe-Phe-
Phe-D-Trp-Lys-Thr-Phe-Thr-NH2, can be achisved by fullowing the protoco!
set forth in Exampie 1 of EPOZB5417AT, Similarly, synthasis anslogues with &
substituted N-terminus can be achieved, Tor example, by foliowing the protacol
set forth in WOBB/02756, EPQ328285, and LIG5,240,561.

25
The use of linser 887 analogues are aise included within the scope of this
invention, for example: H-D-Phe-p-chioro-Phe-Tyr-D-Tro-Lyvs-Thr-Phe-Thy-
NHZ;  H-D-Phe-p-NO2-Phe-Tyr-D-Trp-Lys-Vai-Phe - Thr-NH2;  H-D-*Nal-p-
chloro-Phe-Tyr-D-Trp-Lys-Val-Phe-Thr-NH2;,  H-D-Phe-Phe-Phe-D-Tro-Lys-

30 Thr-Phe-Thr-NHZ, H-D-Phe-Phe-Tyr-0-Trp-Lys-Val-Phe-Thr-NHZ; H-D-Phe-p-
chioro-Phe-Tyr-D-Tro-Lys-Val-Phe-Thr-hNH2; and H-D-Phe-Alg-Tyr-D-Tro-Lys-
Val-Ala-D-hela-Nal-NH2,
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20 amino acid sequence homology with the reference TM. Thus, a variant may include one or more
analogues of an amino acid (e.g. an unnatural amino acid), or a substituted linkage. Also, by way of
example, thevtepoedresgment, when used in relation to a TM, means a pepteterieang asdesast ten,
preferably at least twenty, more preferably at least thirty, and most preferably at least 25 forty amino
acid res'd“eﬁaﬂyﬁ? Jr%?é%if?%@és %‘??E%Q‘, B@%ﬂ&@ﬁﬁ%?ﬂ%ﬁ%}%@ﬁ&@%&@ﬁ%&%& d variants.
Thus, by way of example, a fragment of the present invention may comprise a peptide sequence
having at led$t4:0 2208/89 .ofr 4@ antih Gaeidy dimerdin he2peplide BoGHENSE HaPWEEZEnB0%
sequence hofgalagyoves? warEesknading peptide:saruencedof sniguusl AmINoAags of the
sm

reference peptide. By way of examé)le, ErbB peptide TMs may be modified to generate mutein ErbB
ligands with &féred¢ropeifes’sdeh. &MHe Stablify> By WaS bf example, ErbB TM muteins

include ErbB peptides having amino acid modifications such as a valine residue at position 46 or 47
(EGFVal146 or 47), which confers stability to cellular proteases. ErbB TMs may also have amino acids

deleted or aitidHaPERIRS ABRISIHEEFEHETIRS MAUAES RIS RGNt PeERHATa deletion of
the two C-tegﬁtagbaminqg&g:wggng;.agﬁg@giq%rgal;amir{@ﬁgip mtitﬁwﬁg@gzﬁiﬂg%,mticularly
EGF51G1n5],; see US20020098178A1), and EGF with amino acjds deleted (e,q. rEGF2-48; rEGF3-48
and rEGF4-&§§?E%n@%%@? @Fﬁ%g?m%%a%ﬂﬁi?%e“@aﬁ}n%?ﬁm f@@%{{%mcr&oﬂfﬁ’iwmedicted
p-tur:n regg)?fiﬁe%gém;pﬁdwiﬁéﬁﬂ@fﬁ]ﬁmmﬁ,&ﬁe@@ﬁm?ve?-%ggwﬁr&I&%@ﬁ@-@%@?ﬁ{&t}&@n‘h ! ts of EtGFt
such a Ala2C 31), and the peptide YHV 0 ove paten
Specifdiont e Eor A LR U Rerdl 8- RS, oty B EoRAUIE, Somatostat
(SST) and car§siae? (&ST) basdbighdtridifal Wohndgy, Jadisind 422l KAOoRe/SEM #éceptors.
Full-length 15 5S7T ‘ | ' e 4 i o
MLSCRLQCKCARL S K AL LB RBED ST ARSI i g of whicr
LAELLSEPNOFENDAMEREDLSORAEGDIFIGRIEIEYRSANSNPAMAPRERKA GCKNFFWKTFTSC
20Full-length CST has the amino acid sequence:

MYRHKNSWRLGLKYPPSSKEETQVPKTLISGLPGRKSSSRVGEKLQSAHKM ’
PLSPGELLLEXZGATA PAALPLEST PTERDSE HNIBERANGIRIES STLITELARMARNT invention

FEWTSQASAGRIdCREAREVARROESARRQRASARBRRVIECRNEEWK Tk o, J2oBgference to
these TMs includes the followmg fragments éand corresponding variants) thereof:

named BIM-28218), -FPhe-Gin-Tro-Ala-Val-Gly-His-Leu-Leu-NH;  {code

ramed BiM-28187Y, D-Coe-Gin-Trp-Ala-Val-Gly-Hizs-Leu-¢ [CHNH]-Phe-NH;

icode  named  BIM-26158), and  D-Phe-Gin-Trp-Ala-Val-Gly-His-Leu-g

20 [CHNHECoa-NH; {code named BIM-28188)  D-Phe-Gin-Trp-Ala-Val-Ne
methyl-D-Alg-His-Lau- methylester, and D-F-Phe-Gin-Trp-Ala-Val-D-Ala-His-
Leu- methviester,

Bombesin analogues include peptides derived from the naturaliv-coourring,
25 structurgliy-refaied peplides, namely, bombesin, neuromeadin B, neuwomedin
o, ltorin, and GRP. Tne relevant amino acid sequences of these naturally

coourring TH peplides ars listed below:

Bombesin {last 10 aa's) Ghy-Asn-Gin-Trp-Ala-Val-Gly-His-Leu-Met-NH;
30 Meuromedin B Gly-Asn-Leuw-Trp-Ala-Thr-Gly-His-Phe-Met-NH;

Neuromedin C: Gly-Asn-His-Trp-Ala-Val-Gly-His-Leu-Met-Ni,

Litorin: pGlu-Gin-Trp-Ala-Val-Gly-His-Fhe-Msat-NH;

Human GRP {last 10 ag’s) Gly-Asn-His-Trp-Ala-Val-Gly-His-Leu-Mat-NH;
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NFFWKTF; (R or KINFFWKTF; 30C(R or K\NFFWKTF; (P or G)C(R or KINFFWKTF; NFFWKTF(S or
T); NFFWKTF(S or T)S; NFFWKTF(S or T)SC; (R or K\NFFWKTF(S or T); (R or KINFFWKTF(S or
T)S; (R or KORRWESTF(®S or T)SC; C(R or KINFFWKTF(S or T); 5C(R or KolEBWHTE(G©r T)S; C(R
or K\NFFWKTF(S or T)SC; (P or G)C(R or K\NFFWKTF(S or T); (P or G)C(R or K)N FFWKTF(S or

T)S; or (P oraz i Qn MM EFWI IR QR PGrel@nt invention are described in U.S. Serial
Number 502 438, filad March 30, 1880, U.S. Senal No. 387,188, filed August

21, 1989, U.S. Serial No. 378,555, filed July 7, 1988, U.S. Serigl Number

384 727, fled August 16, 1989, U.S. Serial No. 317,841, filed March 2, 1888,

5 WS Serial Number 282328, filed December O, 1088, UE. Sarial No.
257,998, filed Coiober 14, 1888, U.B. Serial No. 248,771, filed Seplamber 23,
1988, LS, Serial No., 207,758, filsd June 186, 1988, UG, Serial No. 204,171,

filed June &, 1988, U.S. Serial No. 173,311, filed March 25, 1988, U.5. Serial

Mo. 100,571, flled Sepiember 24, 1887, and U.8. Serizl No. 520,225, fiad

10 May 9, 1880, U8, Serial No. 440,038, filed November 21, 19886, All these
applications are hereby incorporsiad by reference. Bombesin analogs are aiso
dgescribed in Zachary et al, Proc, Nel. Aca. Scl. 827616 (1985); Helrmbrook et

al., "Synthetic Peptides: Approaches o Bislogical Problems”, UCLA
Sympasium on Mol and Cell, Biol, New Berigs, Vol 88, &d. Tam and Kaiser;

15 Heinz-Erian et al., Am. J. Physiol. G439 (1986); Martinez et al,, J. Med. Chem,
281874 {1985); Gargosky et al., Biocham. 4. DAT 427 (1987}, Dubreull et al. |
Drug Design and Delivery, Vol 2148, Harwood Acsdemic Publishers, 3B
{12871 Heikkila et al., J. Bigl. Chem, 26216456 (1887Y; Caranikas et al. |, L
Med. Chem. 2501313 (1882); Sassd &t al, Peplides 10:587 {1988}, Rosell &t

20 sh. Trends in Pharmacological Sclences 3:211 (1882); Lundberg et al., Proc,
Nat, Ava. Sci. 8001120, (1883); Engberg et al,, Nature 293:222 (1984}, Mizrahi

af al,, BEuro. . Pharma. 82101 (1882); Leander et al,, Nature 284:467 (19813

Woll et al, Blochem, Blophys, Res. Cormm. 155:359 (1988}, Rivier &t al,
Biochem. 1717868 (1978}, Cuttitta et &l, Cancer Surveys 4707 {1985)

25 Aumelas et al, int. J. Peptide Res. 30:588 (1887}, all of which are aiso hereby

incorporated by reference.

The ansiogs can be prepered by conventional technigues, such as thoss
desoribed in WOB2/20383 and BEPD737691. Additional bombesin analogues
30 are described in, for example, WOBS/G2897, WOB/MT181, WOBD/03880 and

WO81/02746, all of which are herein incorporated by reference therato,

Examples of ghrelin analogues suilable for use as a TM of the present
invention comprige: Tyr-DTrp-Dlys-Tro-DPhe-NH,, Tyr-DTrp-Lys-Trp-DPhe-
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With regard to the above sequences, where a (P or G) alternative is given, a P is preferred in the case
of a CST TM, whereas a G is preferred in the case of an SST TM. Where an (R or K) alternative is
given, an R¥sgprefeiredzin the case of a CST TM, whereas a K is preferregdmibeoasesafcan SST TM.
Where 15an (S or T) alternative is given, an S is preferred in the case of a CST TM, whereas a T is

preferred in 19, case,0fion SBL M- Rrofefteflirpamentycompiise hleast 1,018t leasil0 amino acid
residues, preferably at least 14 oOr at least 17 amino acid residues, and more preférably at 20 least 28

or 29 amino Aéi@esiidE B Way bleAFplé TpletefrelTsdefipdegiitad&esamino Tyr- -

SANSN PAW%%??@WEE%T F1SC (SSIT@@&%@SN&FW@I%%@%M%%
QEGAPPQQSARRDRMPCRNFFWKTESSCK (CST-Z%%@Q RPPLQOPPHRDKKPCKNFFWKIFSSCK

(CST-29); QEEE PP BIEDRK ORI EEHSST K feaTID0] BAMPCRNEEWRTESSCK
(CST-1%); PRRNFFWKTRSSEH(EET- 04508 RARCKNFPWK FRSSEHACST: 1T Re-IM may

comprise a lgnger_ amino_acid sequence, for example, at least 30 or 35 aming acid residues, or at least

40 or 45 amirty He5d RO HTIENE TRy AL IR AV IS 2B o Bl o EAbiaPelRNadhétiRy cell,
preferably torap.S8Feol @GS TregeDiosiona MImpabGhi-secsatingieal, Inihisregardi.the TM is

NFEWK T4 3r g B¢ SHg0e letined primary AAod Sl SqUoc e SE) ayeck hriher example,
GHRH peptidésqof the-ipipBent siventide Tnphidehe-Lys-NHz, DbataNab-Ala-Trp-0Phe-Ala-
10 NHb, DAla-DoyclohesyiAla-Ala-Phe-DPhe-Nie-NH:, DoyclohexviAla-Ala-Phe-
DTro-Lys-NH;,  DAla-Dhetafla-Thr-Dinr-Lys-NH,,  DoyolohexylAda-Ala-Trp-
DPhe-NH2, DAla-DbetaMal-Ala-Als-DAla-Lys-NH,, DbetaNal-Ala-Trp-DPhe-
Leu-NH;, His-DTrp-Phe-Trp-DPhe-Lys-NH;, DAls-DhetaNal-DAla-DTrp-Phe-
Lys-NH,,  pAls-Trp-DAR-DTp-Phe-NH;,  Hig-Trp-DAla-OTrp-Phe-LysNH,,
15 Dlys-DENal-Ala-Tro-DPhe-Lys-NH;, DAla-DibetaNal-DLys-DTrp-Phe-Lys-
WMo, Tyr-DAla-Phe-Alb-NHz, Tyr-DAla-Bar-NMePhe-NH., avAbu-DTrp-OTrp-
Ser-NH,,  avAb-DTro-DTrp-Lys-NHz,  ovAbu-DTrp-DTrp-Om-NH.,  aAbu-
DTro-DTrp-Crn-NiHs,  DThe-DaNab-Dirp-DPro-Arg-NH,, DAls-Ale-DAla-DTrp-
Phe-Lys-NH:, AlagiCHNHIME-DTrp-Ala-Tro-DPhe-Lys-NHs, Lys-DHis-DTrp-
20 PheNH:;, vAbu-DTrp-DTrp-Om-NH,,  Inip-Tro-Tro-Phe-Nb:, Ac-DTrp-Phe-
DTrp-Lau-NH:, Ac-DTrp-Phe-DTrp-Lys-NH,, AC-DTrp-DTrp-Lys-MHz, Dlys-
Tyr-DTrp-DTrp-Phe-Lys-NHy,  Ac-DbelaNal-Leu-Pro-NiHp,  pAla-Trp-Dirp-
OTrp-Omi-NHg, DVal-DalNal-DTrp-Phe-Arg-NH, DLau-DaNal-DTrp-Phe-Arg-
NH,, CyciohexyiAla-DoNal-DTrp- Phe-Arg-NHz, DTp-DoNal-DTrp-Phe-Arg-
25 NH,, DAl-DENal-DPro-FPhe-Arg-hNH., Ac-LiaNal-Dirp-Phe-Arg-NH,, DaNai-
DTrp-Phe-Arg-NHg, His-DTrp-OTrp-Lys-NHg, Ac-DpNal-OTrp-NH:, aAlb-OTrp-
Doyelchexyifda-NH;, gAln-Dirp-DAle-cyclohexylAla-NHg, DAla-
DeoyclohexyiAla-Ala-Alg-Pha-DPhe-Nig-NH;, DFhe-Ala-Phe-DPal-NH,, DPhg-
Alg-Phe-OPhe-Lys-NH:, DLys-Tyr-DTrp-DTrp-Phe-NHz,  Ac-DLys-Tyr-DTm-
30 DTrp-Phe-NHz, Arg-DTrp-Leu-Tyr-Trp-Profoyclic Arg-Pro), Ac-DENal-Picbys-
Hys-DPhe-NHZ, DPal-Phe-DTrp-Phe-Met-NH,, DPhe-Trp-DPhe-Phe-Mst-
MNHp, DPal-Trp-DPhe-Phe-Met-Ni,, pAla-Pal-DTrp-DTrp-0m-NH;, m;ADL;~
Tro-DTre-DTre-Ome-NH,, BAla-Tro-DTrp-DTrp-Lys-NHp, vAbu-Trp-DTre-DTro-
Oz, Ava-Tre-DTrp-DTrp-Om-NHp,  DLys-Tyr-DTrp-Ala-Trp-DiPhe-NH.,
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YADAIFTASYRKVLGQLSARKLLQDILSR;YADAIFTASYRNVLGQLSARKLLQDILSR;
YADAIFTNSYRKVLGQLSARKLLQDIM;YADAIFTNSYRKVLGQLSARKLLQDIMS;

ADAIFTNSYRKMba@LTARKLLQDIMSR; 10 | PCT/GB20095/050666
YADAIFTNSYRKVLGQLSARKLLQDIMSRQQGESNQERGARARL;

YADAIFTNSYR IMSRQQGES GA L h e i P
YADA|FTN%§%%§%%@%§%%% R@f—‘z;YA%@%@%@&%%&KAL%P&W%?Q
YADAIFTASYKrMUSQHSARIK L OBIVBSHADAIFFASYRRVDGE LSRRI LLEQBIRMSR;-3-
YADAIFTASYNKMLGOLSARE R YADAETASYRKVIL GQLSAKKLLQBDIMSR;, 15
VADAIFTAS IR Ol e T A DA B R oL AR L LODINZRY
YADAIFTASYRNNEEDH BARKE-HIMSRY Y AD MRS YRKNGHGOISARNECHDIMSR- 1-
YADA'Fﬂ%@!ﬁ%&sﬁ@%@rﬁé%k@@?@%ﬁﬂﬁ%@%ﬁ%@—&%&&&%@K'—'— YRR 4.
YADAIFTASYRKELGQLSARKLLQDIMSR:YADAIFTASYRKVLGQLSARKLLQDIMSR!

Y ADAIFTE SY R QEARRIA- OHIM SRAYADIRI BSRS Y RINRIRCHT S ARK B a5 iRImigy-2-

YADAIFTNS AR Kk ; ’ QL IMBR G-
ADAIFTARVRKVYEAOLSARKALODIASH Y ADAIFTAAY RKVLAOL SARKAL ODIMSR.

HVDAIFTQSYRINI RO SKRKLLOBI KOG ERNQEGEREN-2-Y!)-2-{(S)-2-atelamida-3-
HVDAIFTQS¥&VIAQL A BKALRIIESROG VAR SSMRIKMBEAQLIARKELQDILER;

S S QD SR Y ADAIETOSYRAVIAQL SARIALODIEAR 2
N-{3-{1 H-indal-3-y- 1 -{4-{2-methoxyphenvlipiperidin - T-oxopropan-2-yl -
2-amino-2-mgthylpropanamide, methyl  3-{p-tolylcarbamoyi}-2-naphthoate,
ethyt 3-{4-{2-methoxyphenylipiperiding-1-carbonyl-2-naphthoale, 3-(2-
meathoryphenylcarbamoyil-2-naphihosts, {S)-2 4-diamina-N-{R»3-

15 {naphthalen-2-vimethoxy)}-1-oxo-1-{4-phenyipiperidin-1-ylipropan-2-
yviibutanarmide, naphthaiene-2,3-divibis{{4-{2-methoxyphenypiperazin-1-
viymethanong),  (Ri-Z2-amino-N-{3-{banzyioxy}-1-oxo-1-(4-phenvipiperazin-t-
viipropan-2-viy-2-methyipropanamide, or  (R}Z-amino-3-{benzyvioxy}-1-{4-
phanvipiperazin-t-vlipropan-1-ona.

Examples of urptensin anaiogues suilable for use az a T of the present
invention comprise: Cpa-¢ [D-Cys-Phe-Tro-Lys-The-Ovsh-Val-NH2Z, and Asp-
¢lCys-Phe-Tro-Lys-Tyr-Cysl-Val-OH.

25  The polypeptides of the present invention lack a functional He domain of a
clostridial neurctoxin. Accordingly, said polypeptides are not able to bind rat
synaptosomal membranes (via a clostrigial Hc component) in binding assays
as described in Shone et al. (1985) Eur. J. Biochem. 151, 75-82. In a
preferred embodiment, the polypeptides preferably lack the last 50 C-terminal

30  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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It is routine to confirm that a TM binds to the selected target cell. For example, a simple radioactive
displacement experiment may be employed in which tissue or cells representative of a growth

hormone-sec& iggj“g/? L8 30 exposed to labelled (eg. tritiated) TM in the E{:eﬁ&%%g%g £xcess of

unlabelled TM. In'such an experiment, the relative proportions of non-speciti

C and specinc

binding may

be assessed, thereby allowing confirmation that the TM binds to the target cell. Optionally, the assay
may include JFEYHSROPY HINERSSASRIGHoNIBY, WaY Hleox3sapithapTarting EnishE dbs®fving a loss of
35 TM bindingoR¥anunes ahdsiduse Pbexperdnens ernrederneddmbi imeakicas (19PHs

Receptor-binding studies, a brief outline, g . 303-311, In Receptor biochemistry, A Practical Approach,
I

Ed. E.G. HulnR [0t ehia &y phes

A& AHERIG: BRE reSRYEaRVERtdR T8 dRCe to a

peptide TM (dabeGid et @sptidndindepiinisptide)strgbiscesRepideanatagresithrreeh-so long as the
analogue_binds to.the sgme rgﬁegjt?r ast£ corres ondi? 'reference’ TM. Sﬁ:id anglo ues may
es S\j’ ] a . ﬁ

include 59

10

15

25

30

nthEFETEE U

A1 PROAE: SREBRIS ST anfhE: 15 PP HC

botulinum B with mutations (W1262 to L and Y1263 to F) or botuiinum E

{(W1224 to L and Y1225 io F). Cther mutations to the active site achieve the

same ablation of He receptor binding activity, e.g. Y1267S in botulinum type A
toxin and the corresponding highly conserved residue in the other ciostridial
neurotoxins. Details of this and other mutations are described in Rummel et
al (2004) (Molecular Microbiol. 51:631-634), which is hereby incorporated by

reference thereto.

In another embodiment, the polypeptides of the present invention lack a
functional He domain of a clostridial neurotoxin and also jack any functionally
equivalent TM. Accordingly, said polypeptides fack the natural binding function
of a clostridial neuroioxin and are not able to bind rat synaptosomal
membranes (via a clostridial He component, or via any functionally equivalent
TM) in binding assays as described in Shone ef al. (1885) Eur. J. Biochem.

151, 75-82.

In one embodiment, the TM is preferably not a Wheat Germ Agglutinin (WGA)
peptide.

The Hc peptide of a native clostridial neurotoxin comprises approximately
400-440 amino acid residues, and consists of two functionally distinct domains
of approximately 25kDa each, namely the N-terminal region (commonly
referred to as the Hcen peplide or domain) and the C-terminal region
{commonly referred 1o as the Hee peptide or domain). This fact is confirmed
by the following publications, each of which is herein incorporated in its
entirety by reference thereto: Umiand TC (1897) Nat. Struct. Biol. 4: 788-792;
Herreros J (2000) Biochem. J. 347: 198-204; Malpern 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
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hArg(Su) = N-guanidino-(butyl)-homparginine 10hArg(Et)2 = N, N'-guanidino-(dirnethyl)-hornoarginine
hArg(CH2CF3)2 = N. Nt.guanidino-bis-(2,2,2,-triflooroethyl)- G.,ine hArg(CH3, he.xyl) = N,

N'-guanidino-&rfaezt&e&érl’l]lﬁ%}/l)- homoarginine Lys(Me) = Ne-methyllysine LyE%EF’@B:ZMgdg&%gopylIysine

AmPhe = arninom phenylalanine AChxAla = aminocyclohexylalanine Abu = a-arninobutyric acid
Tpo = 4-thisproline MeLeu = N-methylleucine IA Om = ornithine Nle - nodeucine Nva = nonialine

Trp(Br) = 5-broaARSFy R RaPFaAiNathsn @5 FSpispReeIBY w088 Nats SifvstiBirbphan Gabe =
y-aminobutyrigzpid1 759; and Rummel A (2004) Mol. Microbiol. 51(3), 631-843. Moreover, it

has been well documented that the C-terminal region (Hce), which constitutes
the C-terminal 160-200 amino acid residues, is responsible for binding of a
5 clostridial neurctoxin to its natural cell receptors, namely to nerve terminais at
the neuromuscular junction - this fact is also confirmed by the above
publications. Thus, reference throughout this specification to a clostridial'
heavy-chain lacking a functional heavy chain He peptide (or domain) such that
the heavy-chain is incapable of binding to cell surface receptors to which a
10 native clostridial neurotoxin binds means that the clostridial heavy-chain
simply lacks a functional Hee peptide. in other words, the Hee peptide region
is either partially or wholly deieted, or otherwise modified (e.g. through
conventional chemical or proteolytic treatment) to inactivate its native binding
ability for nerve terminals at the neuromuscular junction.
15
Thus, in one embodiment, a clostridial Hy peptide of the present invention
lacks part of a C-terminal peptide portion (Hee) of a clostridial neurotoxin and
thus iacks the H¢ binding function of native clostridial neurotoxin. By way of
example, in one embodiment, the C-terminally extended clostridial Hy peptide
20 lacks the C-terminal 40 aming acid residues, or the C-terminal 60 amino acid
residues, or the C-terminal 80 amino acid residues, or the C-terminal 100
amino acid residues, or the C-terminal 120 amino acid residues, or the C-
“terminal 140 amino acid residues, or the C-terminal 150 amino acid residues,
or the C-terminal 160 amino acid residues of a clostridial neurotoxin heavy-
25 chain. In another embodiment, the clostridial Hy peptide of the present
invention lacks the entire C-terminal peptide portion (Hee) 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
30  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 closiridial neurotoxin heavy-chain. By way of further example, the
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Brrip = J-mercaptopropionyl Ac = acetyl Pen - pendillamine 30 By way of example, the above peptide
analogue aspect is described in more detail with reference to specific peptide TMs, such as SST
peptides, GHRH tides, bornbesin peptides, ghrelin peptides, and uroIensin(E)Bezotides though the

e
same principl‘évgpglellss?ggll TMs of the present invention_ Somatostatin é’ﬁaﬁ{)gué‘g?"’wsfffé‘“}? can be

used to practice the present invention include, but are not limited to, those described in the following
publications, Wivgtidi&l herepplifesthbia e dferii (palBmdowiceldlrdgirience

ResearchS:8(199ga i aiBefs8hbABEaFb pAResmatgigof Somatostatin Analogs Having Antitumor
Activity"; 22nd European peptide Symposium, September 13-19,1992, Interlaken, Switzerland,;

US5,506,339; EP0363589;US4,904,642;US4,871 ;717;U54,725,577;U54,684,620; U54,650.787;
US4,585,755; US4, 7285 ih lh4ypaa8iatirbte4id6 &8s acid residues (Y1111-1.1296)

5 Botulinum type B neurotoxin - amino acid residues (Y1098-£1291)

Botulinum type C neurotoxin - amino acid residues (Y1112-E1291)

Botulinum type D neurotoxin - amino acid residues (Y1099-E1276)

Botulinum type E neurotoxin -~ amino acid residues (Y1086-K1252)

Botulinum type F neurotoxin - amino acid residues (Y1108-E1274)

10 Botulinum type G neurotoxin - amino acid residues (Y1106-E1297)
Tetanus neurotoxin - amino acid residues (Y1128-D1315).

The above-identified reference seguences should be considered a guide as
slight variations may occur according to sub-serotypes.

15 |
The protease of the present invention embraces all non-cytotoxic proteases
that are capable of cleaving one or more proteins of the exocytic fusion
apparatus in eukaryotic cells.

20 The protease of the present invention is 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).

25  The present invention also embraces variant non-cyiotoxic 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 80%, and most preferably at least 95 or at least 98% amino acid

30 seguence homology with a reference protease sequence. Thus, the ferm
variant includes non-cytotic proteases having enhanced (or decreased)
endopeptidase activity — particular mention here is made to the increased
Koat/Kim Of BoNT/A mutants Q161A, E5B4A, and K165L see Ahmed, S.A. (2008)
Protein J. DOl 10.1007/s10830-007-9118-8, which is incorporated by
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US4,360,516; US4,328,214; US4,316,890; US4,310,51 8; US4,291,022; U54,238,481; US4,235,886;
US4,211,693; US4,190,648; US4,146,612; US4,133,782; US5,506,339; U54,261,885; U54,282,143;
U54,190,57%018855R820; EP0389180; EP0505680; PCT/GB2009/650666

reference thereto. The term fragment, when used in relation to a protease,
typically means a peptide having at least 150, preferably at least 200, more
preferably at ieast 250, and most preferably at least 300 amino acid residues
of the reference protease. As with the TM ‘fragment’ component (discussed
5 above), protease ‘fragments’ of the present invention embrace fragmenis of

variant proteases based on a reference seguence.

The protease of the present invention preferably demonstrates a serine or
metalloprotease activity (e.g. endopeptidase activity). The protease is

10 preferably specific for a SNARE protein (e.g. SNAP-25, synaptobrevin/VAMP,
or syntaxin).

Particular mention is made to the protease domains of neurotoxins, for
example the protease domains of bacterial neurotoxins. Thus, the present

15 invention embraces the use of neurotoxin domains, which occur in nature, as
well as recombinantly prepared versions of said naturally-occurring
neurotoxins.

Exemplary neurotoxins are produced by clostridia, and the term clostridial
20  neurotoxin embraces neurctoxins produced by C. fetani (TeNT), and by C.

botulinum (BoNT) serotypes A-G, as well as the closely related BoNT-ike

neurotoxins produced by C. baratii and C. butyricum. The above-mentioned

abbreviations are used throughout the present specification. For example, the

nomenclature BoNT/A denotes the source of neurotoxin as BoNT (serotype
25 A). Corresponding nomenclature applies to other BoNT serotypes.

BoNTs are the most potent toxins known, with median lethal dose (LD50)
values for mice ranging from 0.5 to 5 ng/kg depending on the serotype.
BoNTs are adsorbed in the gastrointestinal tract, and, after entering the
30 general circulation, bind to the presynaptic membrane of cholinergic nerve
terminals and prevent the release of their neurotransmitier acetylcholine.
BoNT/B, BONT/D, BoNT/F and BoNT/G cleave synaptobrevin/vesicle-
associated membrane protein (VAMP); BoNT/C, BoNT/A and BoNT/E cleave
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U54,603,120; EP0030920; US4,853,371; W090112811; W097/01579; W091/18016; W098108529 and
W098/08528; W010075186andW000/06185;W099/56769;andFR 2,522,655, Each of these

publicationsyigipaaypa@ted in its entirety by reference thereto, Methods .fe¢gwtdhasiaagsana ogues
are well documented, as illustrated, for 20 example by the patents cited above. For example,

synthesis of H D-Ph Phe s Thr T edb the protocol
set forth |n xamﬁfegl B@ ?%E qs R efy, g)ti]n#ng esIs gn&#&?ﬁ? V%Xf ubﬁltut{a&g N-terminus
can be achiavedydsrayxdanple, by following the protocol set forth in W088/02756 EP0329295. and
US5,240,561. 25 The use of linear SST analogues are also included within the scope of this invention,
for example: H-D-Phe-p-chloro-Phe-Tyr-D-Trp-Lys-Thr-Phe-Thr- NH2;

H-D-Phe-p-NROX Fhesglie DaT geiysoviabPbeiurar- ReingH dh-eNailbpproteins of ~150 kDa,

chloro-Pie- B DTy Ly Y HeR0g- TN A6 PIYsBNEcR: Egvaighu e g B2
H-D-Phe-Phe-Tyr rp-Lys-Val-Phe-Th

H-D-Phe- pcﬁraﬁiep%umhlwmq/swa batd_thainHR-elimin) of ~50 kDa. The H-chain

H-D-Phe-AlasdysifisTep-hy§ \iritinR - RetanN wk@er%ﬂ@r%ﬁhm%mmﬁ%m a sugar
derivative, mono OR/EEOIy hydroxy (C2-12) alkyl, mono or poly-hydroxy (C2-12) acyl groups, or a

piperazine deyRiit f%‘aW%é‘E@a%ﬁMXd‘ﬁ%Wb%\%@e regsHENeATMHIE SPMBMACId - see
WO88/0275G+5 P33Rt WeSidAiedlin membrane translocation. The L-chain is a

10 zinc-dependent metalioprotease responsible for the cleavage of the substraie
SNARE protein.

The term L-chain fragment means a component of the L-chain of a neurotoxin,
which fragment demonstrates a metalloprotease activity and is capable of
15 proteolytically cleaving a vesicie and/or plasma membrane associated protein

involved in cellular exocytosis.

Examples of suitable protease (reference) sequences include:

20 Botulinum type A neurotoxin - aminc 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)

25 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)*

30 * Pohiner, J. et al. (1987). Nature 325, pp. 458-462, which is hereby

incorporated by reference thereio.

The above-identified reference sequence should be considered a guide as
slight variations may occur according o sub-serotypes. By way of example,

48



5 GHRH peptide analogues date back to the 19905, and include the 'standard antogonist' [Ac-Tyr’,
D-Arg2jhGH-RH (1-29) Nha. US Patent 4, 659,693 discloses GH-RH antagonistic analogs which
contain certaio dModisegialkylomega-guanidino alpha-amino acyl residues rcpasstiorns/Bsoédhe GH-RH
(1-29) 10 sequence. Additional examples are provided in W091/16923, US 5,550212, US5,942,489,

US6.057 420,858 92 490944 BRI A T ORI T 20 MRRRIORZAR WASE QAT

W094/011397, W094/0 h of'which is herein incorporated by refefence thereto. 15Examples
of bombesindifRIRHueesiifiaIsEOreReSH the present invention include TMs comprising:
D-Phe-Gin-Trp-Ala-Val-Gly-His-Leu-Met-NH2 (code named BIM-26218),
D-Phe-Gin-Trp-Ala-Val-Gly-His-Leu-Leu-NH2 (code named B1M-26187); [CH2NN-Phe-NH2 (code
named BIM-261 59) Bafiel DUPhBRS A TRV AI-Gly-Hi0I R D RS dYen Y cH448H2 (code named

B1M-26489); D-PhegaliniiHprMapéas Nepiykia-Ala-Higrhipld: sepireiaaiass 30d -K441)
D-FirPhe-GIn-Trp-Ala-Val-D-Ala-HisLeu- methylester. Bornbesin analoﬂues include peptides derived

from the naturally-oROMHRYBHRFENRIRIRMIed pepBTRRCRHIRkIGS g4k bmedin B,
neuromedin C, litoriB@ninaRy jd©redranbamino acisegurigessiiiessrnatasdly occurring TM
peptides are listed below; Bombesin (last 10 as's): Gly-Asn-Gin-Trp-Ala-Val-Gly-Hjs-L.eu-Met-NH2 30
Neuromedin B: Gly- %QE@H[&%P&IE-'FWH@K?WS-PheTl\ﬁ@T'—rP\ﬂ-@cl@e%%rﬁ%ﬁR‘ﬁz)
Gly-Asn-His-Trp-AlaBéaliGlyrigdeB-Metdibidr_itorin: paineCGioid nesidardéa{MBlykkED Phe-Met-NH2
Human GRP (last 1Q,aa’'s): Gly-Asn-His-Trp-Ala-Val-Gly-His-Leu-Met-NH2 uitable for use in
the preont ventioR A BLECILER 07 L CNH UL S0 e Sl e S 25090, U's. Sena
No. 397,169, filed AUglish24d nE@86tadiS. Serial No. 37&5650 fled Jabidcko@8] B4h7Ferial Number
394,727, filed August 16, 1989, U.S. Serial No, 317,941, filed March 2, 1989, 5 U.S._ Serial Number
282,328, filed December 9, 1988, U.S. Serial No. 257,998, filed October 14, 1988, U.S. Serial No.
248,771, filefl Gamntiial @3ridG88oxinSTRprianNeoparrEey fited ghheHisn 1e8syeisSeBérial No.
204,171, ;fil U ja ik filed Mareh.2 L. erjal-No. 100,571,
filed Septem?éje%%@lg,C%E]%b(;)f;8 ETned E?%%ér!lﬂ @%@%ﬁ%e@ﬂ 10 Ma@aéfgtfig%g ﬁ)ggqf égrfﬂ No. 440,039,
filed NdYemBesrento8anAtPei§eadiyfRcasbie fera SubpInaiiisophag e repsierraitBombesin

analogs are algf e sgrRefhina5A I p PIRGNALf\ G S5iyFE TALO 1883, ook et al.

"Synthetic Peptides: Approaches to Biological Problems", UCLA Symposium on Mol. and Cell, Biol,
New Series,/W@t8BIS8d WTEEN P IiasEIdidITprERretRaly ieally Arrveshysiosteiesd (tose);

Martinez et gnd. dMERCHEBloSBIdBT 1A 5 S aransionaitaly Bioohe. dnRdd:42iG41987); Dubreuil
et al., Drug De%gg and Delivery, Vol 2:49, Harwood Academic Publishers, GB (1987); Heikkila et al.,

J. Biol. Cherl?"953: 28958168 7F EarSNRES 2R 0NqifL REFRACH 12813708 125 4DE d et al.,

Peptides 1059#4 1969 Bosallalirdiatodinargs thRhasnatolesinapeivnans 3i2inGiRB2); Lundberg
et al., Proc. Nat, Aca. Sci. 80:1120, (1983); En%gezrg et al_. Ngture 293:2?2 %98# X Mizrh hi et al., Euro.
J. Pharrna. §§‘i‘6tf (% ; E@ﬁ)ﬁ@@?' t%‘?., Lhufe® 49287“@ gg);e\;%p&a 1Bl th@fﬂ. iophys. Res.

Comm. 155:35@n(198R}s Bivilee el T Bidigierehdin: 26 6 ¢l 928)ir6dtidtacezamatiarmtivburveys 4:707
(1985); 25AYeIas AL Aol MiditnGPEIS s £% 398 GRRO4 I SO R8T RGN
| chain are not reguired for enzymatic activity. Likewise, the carboxyl-terminus
25  of the light chain is not necessary for activity. As a non-limiting example, the
last 32 amino acids of the BoNT/A light chain (residues 417-448) are not
required jor enzymatic activity, As another non-limiting example, the last 31
amino acids of the TeNT light chain (residues 427-457) are not required for
enzymatic activity. Thus, aspects of this embodiment can include clostridial
30 toxin light chains comprising an enzymatic domain having a length of, for
exampie, at least 350 amino acids, at ieast 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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incorporated by reference. The analogs can be prepared by conventional techniques, such as those
described in W092/20363 and EP0737691. Additional bombesin analogues 30 are described in, for
example, WQgp302894,0V091/17181, W090/03980 and W091/02746, all eicwhiehoasminesein
incorporated by reference thereto. Examples of ghrelin analogues suitable for use as a TM of the

present invention cQmprise; Tyr- - -TIp-DPhe-NH2, - -l ys=Trp-RDPhes, ,
His-DTrp-D L%@ﬁ?p%@éé% &%sﬁ%‘f%ﬁ@'@tégfﬁ] eg- E%pg\lﬁ)? %@#é‘%ﬂ)&%gﬁr;‘é}%&%ﬁ H2,
His-Dire-DLy&s¥inp-BFde angd all ipshésarannioPyaCidgp-Ala-Trp-DPhe-NH2,
DesarninoTyr-DTrp-DLys-Trp-Diphe-NH2, DearninoTyr-DTrp-Ser-Trp-DPhe-Lys-NH2, o
DesaminaTyr-DTrp-Ser-Trp-DPheNH2, His-D-Trp-DTrp-Phe-Met-NH2, Tyr-DTrp-DTrp-Phe--Phe-N
H2, Gy4J[CHIR 1 OREERSKK PTRERERSh6QT)BANEX Of the present invention preferably

Giyip[CH2ZNHRRbatalNad RloyFi e -BRite/bysiNEA ok pgadal-Bhas [ rridiRdnesoNH2,
His-DbetaNalDLys-Trp-DPhe-Lys-NH2, Ala-His-DTrp-DLys-Trp-DPhe-Lys-NH2,

Alacp[CH2NKEEHEHIeaEAa- Trp-DPhe-Lys-NH2, DbetaNal-Ala-Trp-DPhe-Ala- 10 NH2,
DAla-DcyclohexylAla-Ala-Phe-DPhe-Nle-NH2, DcyclohexylAla-Ala-PheDTrp-Lys-NH2,
DAia-DbetaAla-Thr-DThr-Lys-N1-12, DcyclahexylAla-Ala-Trp7- DPhe-NH2, )
DAla-DbetaNAIEAP P& RYERE () 16 B ANGNARL- §PREPALY digNasase component
His-DTrp-Phgrdrgnb ey s PEch2a0dla-DietablahbplaeDhcpeBbelyyatiitl? for example
pAla-Trp-DAia-DTrp-Phe-N H2, His-Trp-DAla-DTrp-Phe-LysN S . )

DLys- DiNal S B SPRELSR. R TARe At RETBR R T e LR 9N particulary
Tyr-DAla-Phpréibetet] 2when Diva- SantiddeP ez cay AbUBBNIEAD TEherNB2, protease.
oyAbu-DTrp- -Lys-NH2, ayAbu-DTrp-DTip-Orm:-NH2 %\,%,lg@ [P;DTp;0rn-N H2
DThr-DONaI%{%%{%'IQPoPA%?%ﬁ%,lE)q\Pe-ﬁat-%A%%tlL?gﬁe-Lys-Eﬂﬂ ’e Perins or the
Alay[CH2NHktiteBIa maizrrsh PBe -y MHE2x diye B HikeD rsradnRhesN& Rrotease may
yAbu-DTrp-DTIrp- -NH2,inip=Trp-Tro-Phe-N1-12 ,Ac-DTIp= -Leu-NHp.
Ae-DTrp P D Tl e AL b oEs Ey i PR D e e D B e TR
Ac-DbelthNabecherreNei2r ﬁlﬂatm@@nmgrrmoc@rm\aam wmqmiﬁlmpasn@a%@amz_,
DLev-DaNal Ty P2,  ueioheay ey DN aIRTy e BRE BN DTR DR DITD-Phe-Ara

0
25NH2, DAla-Df3Nal-DPro-Phe-Arg-NH2, Ac-DaNal-DTrp-Phe-Arg-NH2, DaNal- DTrp-Phe-Arg-NH2,
His-DTrp-DTepihistagnolRe s NgsrivpoNmMEY QAN H THISE7 . which is incorporated in its

Deyclohexyllgsr a6 AdeReHgs fdasty clohe, xylAla-NH2,
DcyclohexylAla-Ala-Ala-Phe-DPhe-Nle-NH2, DPhe-Ala-Phe-DPal-NH2, DPheAla-Phe-DPhe-Lys-NH2,

DLys-Tyr-DTrp-DTrp-Phe-NH2, Ac-DLys-Tyr-DTrp- 30 DTrp-Phe-NH2, -

Arg-DT1p-Len-TysneiBdRtRIS YU AVOP 50 AecIES thal Bigd RIS YesRIRheBn st a protease
DPaI-Phe-DTrP-Phe-Met-E?IgZ, DPhe-Trp-DPhe-Phe-MetNH2, DPal-Trp-DPhe-Phe-Met-N1-12,
oAla Pal. DTIBRIDBIRENEE SWRbHTHPIRIERTh HERSED RIDTHEASP B PPRRTL. 19,
YADbu-Trp-DTuphdT th@ A, dfyiae tprEairpeD Trpieathdith\Dingse Eyre@ 1. Atarbtpid Bhe-NH2,

peptide) possesses the requisite transiocation function of the present

invention may be confirmed by any one of a number of conventional assays.
25

For example, Shone C. (1987) describes an in vifro assay employing

liposomes, which are challenged with a test molecule. Presence of the

requisite translocation function is confirmed by reiease from the liposomes of

K" and/ or labelled NAD, which may be readily monitored [see Shone C.
30 (1987) Eur. 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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His-DTrp-DArg-Trp-DPhe-NH2, <Giu-His-Trp-DSer-DArg-NH2, DPhe-DPheDTrp-Met-DLys-NH2,
0-(2-methylailyl) benzophonone oxime, (R)-2-amino-3- (I hi-indol- 3-y1)-I-(4-phenyipiperid in-1
'-y'l)prc.)plan-l w8 AslRg 1 -.((R)-l-((Sf)-S- (IH-|nd01-3-y1)-1-Oxo-1-(4-phep¥T JGB2009/050666
ipiperidin-1-yl)propan-2-ylamino)-6-amino-1-
oxohexan-2-ylamino)-3-hydroxy-17oxOpropan-2-yObenzamide,(S)-N-((S)-3- ( 1 .
H-indol-3-y|%@'3§<‘29—%j2g;er@gﬁBiﬁe?Wﬁ'f—@@gl)tﬁif(ﬁfé’ﬂc@%’ﬁﬁﬁﬂa‘é‘é@ﬂ#ﬁwge @Spgssaido-
3-(benzyloxy)pespanatesideehBrAMETI|eo63) NEHB -6 ydiingnd: Aoyl): hpoxast(dophenylpiperidin-
1-y1 )propan-2-y1)- 2-((S)-2-acetarn ido-3- (benzyloxy)propanam ido)-6-a m nohexan m ide, (R)-N4
3-( 1 H-indol- 3-yI)-1-(4 - 10(2 -methoxyphenyl )ploerid in-1 -yl)-1 -oxopropan-2-y1

)-4-aminobutéwaiitiotes| (Rsthodobdydel shib)e la¢deerirethoryrbiopyAREarbdR-2rdEinlsoxopropa
T N P e 22 rosent

ethyl3-(4-(2-methoxyphenyl)piperidine=
methoxypherigiitiemaye)- pmajdetioate, (@phdddiaminbriXyitR)edy Vol 220 and 221,

-1-0%0;1-(4- Ipiperid.in-1 -l -2
S oLtanamic e R AR 251 #nanone) (R) 2 -2

rnino-N-(3-(benzyioxy)-1 -oxo-1-(4 -phenylpiperazin- 1 - y1 )propan-2-y1)-2-methylpropanamf
ide,or(R)-2-ati 5 : =1- h_%‘??él iperazin:. 1. - an-1-one. 20 Examples o
urotensin anﬁ)@ipjg%é&%ﬁi@%&ﬁéﬁrgg a TMF% %%?aég‘rheaietrﬁ}la%g\){sl%%o@o 5&%@5683%?”9
[D-Cys4®ne-ff fﬁ@#ﬁﬂ%ﬁf@?mﬁnﬁ:mqu@mr@qmmteymgm?bmzwhe
polypeptides\péyherrseseimdnve iR Gk A fynstiongl) in yi ogexin.
Accordingly, sai%l poly e%?des are not ablé@to bind rat %ﬂﬁé%ﬁ%ﬁ@ﬂ# \ﬁ;’ééostndla! Hc

component) YRSy Shicast 3bod AndrHoRstavraferadhs pEigast BifhematlEBsT5-82. In a
preferred emgpaliraenihdhropobmpRiides RsaiBiasly Jagk shetast S Grisiminakion domain.

The term fragment, when used in relation to a translocation domain, means a

I5  peptide having at least 20, preferably at least 40, more preferably at ieast 80,
and most preferably at least 100 amino acid residues of the reference
translocation domain. In the case of a clostridial translocation domain, the
fragment preferably has at least 100, preferably at least 150, more preferably
at least 200, and most preferably at least 250 amino acid residues of the

20 reference transiocation domain (eg. Hy domain). As with the TM ‘fragment’
component (discussed above), translocation ‘fragments’ of the present
invention embrace fragments of variant translocation domains based on the
reference sequences.

25 The Translocation Domain is preferably capable of formation of ion-permeable
pores in lipid membranes under conditions of iow pH. Preferably it has been
found to use only those portions of the protein molecule capable of pore-
formation within the endosomal membrane.

30 The Translocation Domain may be obtained from a microbial protein source,
in particutar from a bacterial or viral protein source. Hénce, in one
embodiment, the Translocation Domain is a translocating domain of an
enzyme, such as a bacterial toxin or viral protein.
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30 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 tedaste?E@4and most preferably the last 300 C-terminal aminopagi@;pesiduesaf a clostridia’
neurotoxin holotoxin. Alternatively, the Hc binding activity may be negated/ reduced by mutagenesis -

by way of e efert T ience [ficati 0 amino acid
residue B TR e 2B B oL et B BOUR R, b the e
region to losesips ke epitdetivinin gLt dioresAndl 0§ oaisinkitamsh shahredainatiensiaeaii®iserotype A
clostridial pegliis FameoRgalfy So%eeasEhaRacLoRAH MBS Wb B aaRR (11262 to L and
Y1263 to F) or botulinum E (W1224 to L and Y1225 to F). Other mutations to the active site achieve
the same ablafiBiNGf BCFecePRT- bindig aslRmainsg may Jdeesamplwiduif tiipe Ates@iland the
correspgnding,Bighly conserved residue in the other clostridia! 10 neurotoxins. Details of this and other
mutations are described in Rummel et al (2004) (Molecular Microbiol. 51:631-634), which is hereby
incorporated by reference thereto. In another embodiment, the polypeptides of the present invention

lack a 15 furtignpidrieigeatiain DorelPstidial Peusotexinoanddms Glagk aryddngtonally-gauivalent TM.

Accordingly, said polypeptides lack the natural bindin% function of a clostriciial neurotoxin and are not

able to bind R RRROESHAIRRA SRR HEERHdi AINMCEBRS B MRS A AH Bifictionally
equivalent Tdf) iRcoindiraiassays asodessiabetkirSbrine fiprokR8ENE wquJivBieshes thd151, 75-82.
In one embodiment, the TM is preferably not a Wheat Germ Agglutinin (WGA). peptide. 25The Hc
peptidé(gl1 a%@ff\]/%"%%@ma aFﬁEu (ﬁcﬁfﬁ &)’ﬁ%ﬁi@ésogpﬁ%%@%% Mﬁﬁ@gﬁlﬁ% é ig%tsidues, and
consists of tivadureeitdnathy disticicHdcmaainsTofeapipcbzim &teks 2bkDatesahhindingfutetidhterminal
region (com ly referred to as the HON peptide or domain) and.the, C-terminal region (commonly
referred to ags}(t)r{:%gl-@% %%"BR&Q%?E grr%?n h %rfac(hg @%nrl aé-%’stéeby ﬁﬁgjﬂﬁﬁ%irﬁ% ;yuB%cations, each
of which is heEminvied obyocktiedion i eidreticbgnaference thegernddmaitteT G167 DNEt. Struct. Biol.

: 788-792; iggham. - 199-204; . Bi . : 15, pp.
1118511105 B e A500h AALE Bp Sy ISR SR BEb e < OB s0-005
Knapp i@ 998)saimentyst Alesoativitgiring ibafenrsizs) om\Shennciivaied ity Ehwareaioorthy (2000)
Nat.Siruct,Biglodich/5LA55 g Buipel 42004 WelMgsoiial, 3 SHSdRcHgreover it as

been well doc.umented%#]at the C-terminal region (Hoc), which constitutes’the C-terminal’ 160-200
amino acid redRIGB<? el siBIwRiebirliNg BIPaHdRIAAHTRIPENG®XPtelasinkRirgseell receptors,
namely to nerve terminals at the neuromuscular junction - this fact is also confirmed by the above
publications. Thus, reference throughout this_specification to a clostridia’ heavy-chain lacking a
functional hé2XR"oH&H U SPERIGL ErEIRaINY shetPirich P ARRNSREIHIE incapable of binding to cell
surfacegeceptors to which a 10 native clostridia’ neurotoxin binds means that the clostridial
heavy-chain simply lacks a functional Hcc peptide. In other words, the Hcc peptide region is either
partially or wholly de%?éﬂ!%ﬂ@%@%ﬁ%ﬁ?@ﬂ (e.g. HBIRhALAVERRHES @fﬁ%‘?ﬁgal)or proteolytic
treatment) to inactivadetiféimatigperBlimguabibifor nerventtmioniredsrat itheasgdepm8sglar junction. 15
Thus, in one embodiment, a clostridjia' HN tide of the present jnvention | of a C-terminal
peptide portion (Hoc?ﬁé@%@%@g'?&?ﬂ% Ih'and thﬁgrﬁfgﬁsatﬁ ﬁ?@'gﬁ%%‘?n@:%%%ﬁéi of native
clostridia' neurotoxinBBiulivayrofyeeaihple iiotoxie emboedimist Aitid @geimeinaiye@gdded clostridial HN

peptide Botulinum type E neurotoxin - amino acid residues (423-845)
Botulinum type F neurotoxin - amino acid residues (440-864)
Botulinum type G neurotoxin - amino acid residues (442-863)
Tetanus neurofoxin - amino acid residues (458-879)

30 The above-ideniified reference sequence should be considered a guide as
slight variations may occur according to sub-serotypes. By way of exampie,
US 2007/0166332 (hereby incorporated by reference thereto) cites slightly

different clostridial sequences:
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20 lacks the C-terminal 40 amino acid residues, or the C-terminal 60 amino acid residues, or the
C-terminal 80 amino acid residues, or the C-terminal 100 amino acid residues, or the C-terminal 120
amino acid wesido@sisgtihie C-ermine! 140 amino acid residues, or the C-tegmjnahbdd@emino acid
residues, or the C-terminal 160 amino acid residues of a clostridia' neurotoxin heavy- 25 chain. In

another embodimen rigial ide of the p t invention | entiye, C-terminal
peptide portion (Hoct)Bo %@%@tr{%%l%ﬂ#g%%%%and thué@ﬁ?s%'ge E?csc@%%lgr@%r%c%g# i} native
clostridia' neurotoxinBiuiiayneiwweahpRimione emboedimint,abid chsituicin (MM peRER) lacks the
C-terminal 165 aminggﬁjgr{&ﬂ%?é(pﬁéhu? tGigrminal 170.ami i idkles e C-terminal
175 amino acid residues, or the -terminaI018Q amino ggﬁﬁ?s%ei%%é%-?gﬁnﬁn%%% amino acid
residues, or the C-te FRIHANYUOD tipsidd RRIOIeSIHues, orafbrO-asithiesid.gs 46 Ati$2dsidues of a

clostridial neurotoxindigaymiehaimh Sy Mayabiither example, fgy Fég%ﬂg@tmﬁ%g@ of the present

invention lacks a clostridial Hcc reference sequence selected from the group consisting ‘of: Botulinum

type A neurotoxin - aRAHHIAEH FE¥ut S WRIXHL 1206 PE B ARBIASHIES HAABIRRA) amino acid
residues (Y1098-E12850, Ratinge typrRGrdigkEotoxin- @mﬁ@a}g@g;@w}é@qgﬁﬁ@g@ég%) Botulinum

type D neurotoxin - amino acid residues (Y1099-E1276) Botulinum type E neurotoxin - amino acid
residues (Y1086-K 1253 PG IIRHIRIBSE F neurotoxin = ARG 0k iediiess(BAPFoE ST 2 74)

10Botulinum type G neurotoxin - amino acid residues (Y1106-E1297) Tetanus neurotoxin - amino acid

residue (Y](.Slzé -D131E56§.ﬂT2 above-id?ntifie reference sequences should be considered a guide as
Slight viiatiGhd TRy Qe A DR BB COLE UGk, BV R RAEALE EPHI Y SE8R Rvention
embraces altoompiytegozidrarteastisthdbarsicapmblec licleaving anseotssiréhproieipsmf the exocytic

fusion apparatus in euk tic cells. 20T rotease of the present inyention is, preferably a bacterial
proteacs (o AT o e AT Tt e dal LB R Pt genera
Clostridium af Neisseriay®tmptocuotesste.(e.g.clostidiatidiahdirciaia)néisseriat-aps priatease

P e SRR RGN S S Mo MRS BT 6 8RR b INERS

%1 1 Isec;( {:T&% ces variant
non-cytotoxic proteases ( tso Ccurring protease molecules), so [ongas the variant

proteadés stiffelenvenairatelibereqeasherizoieaderyitg. Bioakigiel deainpleocteclyimatipnay have at
least 70%, PgrigiRRlYALeasH SRYTMOTR PIRISEHYY fm the heavy chains of Clostridial
toxins are approximately 410-430 amino acids in length and comprise a
translocation domain. Research has shown that the entire length of a' Hp
region from a Clostridial foxin heavy chain is not necessary for the
20 transiocating activity of the translocation domain. Thus, aspects of this
embodiment can include clostridial toxin Hy regions comprising a translocation
domain having a length of, for example, at least 350 amino acids, at least 375
amino acids, at least 400 amino acids and at ieast 425 amino acids. Other
aspects of this embodiment can include clostridial toxin Hy regions comprising
25  translocation domain having a length of, for example, at most 350 amino
acids, at most 375 amino acids, at most 400 amino acids and at most 425
amino acids.

For further details on the genetic basis of toxin production in Clostridium
30 botulinum and C. fefani, we refer to Henderson ef al (1997) in The Clostridia:
Molecular Biology and Pathogenesis, Academic press.

The term Hyx embraces naturally-occurring neurotoxin Hy portions, and
modified Hy portions having amino acid sequences that do not occur in nature
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least 90%, and most preferably at least 95 or at least 98% amino acid 30 sequence homology with a

reference prot@asegegyence. Thus, the term variant includes non-cytotigpreteaseshaying enhanced
(or decreased) endopeptidase activity - particular mention here is made to the increased Kcat/Km of

BoNT/A mutan S d, S.A.(2008).Protein J. DOI .
10.1007/51093%%-%%%5%%@&9i%ﬁfﬁé@%@%&%@sééﬁ57?@@3%%%@?%‘556‘5/050666
reference theré@MPRERIMINRARAUHI ienagsEansioeddioofuncigivotease, typically means a peptide
having at least 150, preferably at least 200, more preferably at least 250, and most preferably at least

300 amino aci(Ntesid%es of me %efereﬁnceﬁrr‘?]liase. As with the TM ‘fragment’ component (discussed 5
above), proteaSa TSNt St HA TSI ivaRREN BRbra8e & IRHEOSH R aRtPoteases based
on a referencetsequeinsexf Tios plostase (kfbrepresdnansicrsion Pefeiablyigiesnianskates a serine or

metalloproteasg aghyifs (@4ireRAABCAIIASSREIYIN JRA Aeashistd %@ﬁ%@gke%?eeciﬁc for a

SNARE proteinfge.lg. SNAP-25, synaptobrevinNAMP, or syntaxin). Particular mention is made to the
protease domdih&’of eGrdGEinaCaSr ERhHEIR HEFRLEM LA PE0Rs Bh\sarRwni&F Mburbtoxins. Thus,
the present 15BerGimven{heaces2bte E2524-a88t0xiIMdOaRIBS, \BhiCTooeEUBstRAgHIre, as well as
recombinantly grepared versions, of said-nagurally- rring neurotoxins, Exemplary neurotoxins are
produced by cfgs ndia, and5 the terr’nﬁ bsﬂ%i%!ﬁi% ﬁéﬁgg%X|Er?%r'¢1 races fngﬁreg ox%%?ﬁ‘?nril inCld by C.

tetani (TeNT), BFRIBYC MRStumURTIEB ol TH/sehiRghemiate, 68D 8% tHSefosehPleltited BoNT-like
neurotoxins preghsedans dbaraisastlabinbakidsHM BTk aha Ve rpestionsy aklkevitions are used
e SRR R ET P 5] SRR oSG SRR AR5 souree of
transiocating function [Plank et al. J. Biol. Chem. (1994) 269, 12918-12924;
and Wagner et al (1992) PNAS, 89, pp.7934-7938], and amphiphilic peptides
15 {Murat_a et al (1992} Biochem., 31, pp.1986-1892], The Translocation Domain
may mirror the Translocation Domain present in a naturally-occurring protein,
or may include amino acid variations so long as the variations do not desiroy

the transiocating ability of the Transiocation Domain.

20  Particular examples of viral {reference) Translocation Domains suitable for
use in.the present invention include certain translocating domains of virally
expressed membrane fusion proteins. For example, Wagner ef al. (1992) and
Murata et al. (1992) describe the transtocation (i.e. membrane fusion and
vesiculation) function of a number of fusogenic and amphiphilic peptides

25 derived from the N-terminal region of influenza virus haemaggiutinin. Other
virally expressed membrane fusion proteins known io have the desired
translocating activity are a transiocating domain of a fusogénic peptide of
Semiiki Forest Virus (SFV), a translocating domain of vesicular stomatitis virus
(V8V) glycoprotein G, a translocating domain of S8ER virus F protein and a

30 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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25 A). Corresponding nomenclature applies to other BONT serotypes. BoNTSs are the most potent
toxins known, Wm(ﬂﬁﬂiﬁ%'etha' dose (LD50) values for mice ranging from 0.5 to 5 ng/kg depending
on the serotype. BoNTs are adsorbed in the gastrointestinal tract, and, aftet &R 3?%995(%% 30 general
circulation, bind to thfe res na%%tic mrembrane. of cholinergic nerve terminals and prevent the release of
their neurotransiiftfdi! %éféﬁ? e, BUNPRAUSBIPIER BONFIRE MhiaBlsNT9e WIdagdes
synaptobrevin/uesicieassoeiate dvaremisr dnequbteh (AMP)NBpNGHhBeNHA anehBeNT/E cleave

he SynaplosomairasSaRil SLBIAIE B! S2e0R, (oM Bre)oP T BRI Th GRS Y Tipin. BONTS

share a common structure, peln%?dl-chal_n proteins of -150 kDa, consisting of a heavy chain (H-chain)
of -100 kDa coVHehSointi byne sipgesdisiishidEdorrrant IRpRseRses (Lthehdryuwsits0 kDa. The
H-chain copsistenéieatigmaiotoeadvelibi kag.alde dremsinahdemaiarélakihdsdqguired for the
high-affinity neyronal binding, whereas the.N-terminal damain. (HN) is proposed to he involved in
membrane trangﬁ%%%ﬁgﬂ?srﬁ%ed e aci%c;e?ﬁg?_odwesp%rn%ﬁp %ﬁaﬁ86$89ea§é%ﬁe¥a%?i}ﬁb|e for the

-chain'is a
cleavage of the*asaspattivNARISRdtenslotaéne fnttienain fragment means a component of the
L-chain of a neurotoxin, which fragment demonstrates a metalloprotease activity and is capable of

15pr0teo|ytich%nﬁlnr p!n:mn membrane. assaociated pmfpin involved in cellular
exocytosis. E FASROGTRRable pAIIAR A% ference) sERIBHIREcIude: Botulinum type A
neurotoxin- a irdsregrdaes (Ireki8u&otulinum type B neurotoxin- amino acid resifues (1-440)
. : il o ciali (AA AN Rotilin oa tv oA N ma ety i i
Botulinum WP%W Ragghrestiues- i Botalinum fypecb-heyiotoxin- amino acid
residues (1-445)
Chem. 269, 22524-22532

l.ondon E., 1992, Biochem.
Biophys. Acta., 1113, 25-51

Domain 1} of 405-613 | Prior et al., 1982, Biochemistry

pseudomonas 31, 3555-3559

exotoxin Kihara & Pastan, 1994, Bioconj
Chem. B, 532-538

Iinfluenza virus GLFGAIAGFIENGWE | Plank et al, 1994, J. Biol. Chem.

haemaggtutinin GMIDGWYG, and 269, 12918-12024

Variants thereof Wagner ef al., 1982, PNAS, 8¢,

7934-7938

Murata ef af., 1992, Biochemistry
| 31, 1986-1992
Semliki Forest virus | Translocation domain | Kielian of al., 1996, J Cell Biol.

fusogenic protein 134(4), 863-872

Vesicular Stomatitis | 118-139 Yao et al., 2003, Virclogy 310(2),

virus glycoprotein G 319-332

SER virus F protein | Translocation domain Seth et al., 2003, J Virol 77(11)
6520-6527

Foamy virus Translocation domain Picard-Maureau ef al., 2003, J

envelope Virol. 77(8), 4722-4730

glycoprotein




Botulinum type E neurotoxin- amino acid residues (1-422) 25Botulinum type F neurotoxin- amino acid
residues (1-439) Botulinum type G neurotoxin- amino acid residues (1-441) Tetanus neurotoxin- amino
acid residue® {12615/ 5d4pA protease- amino acid residues (1-959)* 30Pohinecri:Bimd/(4887). Nature
325, pp. 458-462, which is hereby incorporated by reference thereto. The above-identified reference

sequence shpud | d arayj ight variati m CHY AR5 g b-serotypes. By
way of example, l%%@%%ﬁ%_%G%Zqﬁfr:%éﬁ%gr ﬁg@%y rge‘_(g?gnﬁ there%@%ftggg%sjligitly different
clostridia! setjaR¢leestipbianiiiftiRgh e RilrofAih Jomirib Aerilitategues inan 1044183 Betulinum type B

NeUrotoxin- ae:AC rEiies M HAHOBOIUINNG WPGSE BENTaMYD-AaUte ARid residues
(M1-K449) Botulinum type D neurotoxin- amino acid residues (M1-R445) Botulinum type E neurotoxin-

amino acid rE3RI0BE (VLW BHRERAT 2R KN RBGIBRBRANAAETMAH vedRuds pateiu39)
10Botulinumitypestraedreiosnsrapiaaragigisesidues (M1-K446)

By way of example, suitable translocation facilitating domains include an
enveloped virus fusogenic peptide domain, for example, suitable fusogenic
peptide domains include influenzavirus fusogenic peptide domain (eg.

10 influenza A virus fusogenic peptide domain of 23 amino acids), alphavirus
fusogenic peptide domain (eg. Semliki Forest virus fusogenic peptide domain
of 26 amino acids), vesiculovirus fusogenic peptide domain (eg. vesicular
stomatitis virus fusogenic peptide domain of 21 amino acids), respirovirus
fusogenic peptide domain (eg. Sendai virus fusogenic peptide domain of 25

15 amino acids), morbiliivirus fusogenic peptide domain (eg. Canine distemper
virus fusogenic peptide domain of 25 amino acids), avulavirus fusogenic
peptide domain (eg. Newcastle disease virus fusogenic peptide domain of 25
amino acids), henipavirus fusogenic peptide domain (eg. Hendra virus
fusogenic peptide domain of 25 amino acids), metapneumovirus fusogenic

20 peptide domain (eg. Human metapneumovirus fusogenic peptide domain of
25 amino acids) or spumavirus fusogenic peptide domain such as simian
foamy virus fusogenic peptide domain; or fragments or variants thereof.

By way of further example, a translocation facilitating domain may comprise a
25  Clostridial toxin Hen domain or a fragment or variant thereof. In more detail, a
Clostridial toxin Hen translocation 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 foxin Hen transiocation
facilitating domain preferably has a length of at most 200 amino acids, at most
30 225 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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Tetanus neurotoxin- amino acid residues (M1-A457) A variety of clostridia’ toxin fragments comprising
the light chain can be useful in aspects of the present invention with the proviso that these light chain
15 fragmentwoangpeeifically target the core components of the neurotranspiiitasieleasesapparatus
and thus participate in executing the overall cellular mechanism whereby a clostridia’ toxin
proteolytically cleaveémta%rgt?e'@ﬁ éi%ttgigﬁins Of-cé%ﬁggiglc:@%%ﬁ&a@%@ i&% ly 420-460
amino acids in length and comptise an enzymatic domain. Research has shown that the 20 entire
length of a clostridia’BeiitnighttyRaik iseibeiedessary-famine et neatituastiditp ofafie)enzymatic
domaln. As a non-INBIRGIREANII: IRALRIBIAN! aminaais Al RAENEAsKNY o3 are not

required for enzymatic activity. As another non-limiting example, the first eight amino acids of the

TeNT light chain are BRILHEGR &R FenyralRidractivity 20HRVARID s Eiefi§B4etiiBus 25 of the light
chain is not necessanysighaghairofskmnon-limiting exagpige hisdaelsti 88 R8ReHIST the BONT/A

light chain (residues 417-448) are not required for enzymatic activity. As another non-limiting example,
the last 31 amino acids of the TeNT light chain (residues 427-457) are not required for enzymatic
activity. Thugraspeetieoidbiseprd odisisis anainclaae £ipsta diacdriiayindigatahpissmnprising an
enzymatic domain having a length of, for example, at least 350 aming acids, at least 375 amino acids,
at least 400 yﬁ%o%@dﬁ%?&aﬁ@ﬁ@é‘?ﬁin@aﬁﬂ?ﬁlﬁ &ﬂ@(@f‘ﬁ%b SaRBididadoshdriaspects of this
embodimentdeanding el elestridial toxin light chains comprising an enzymatic domain having a length
of, for example, at mgst 350 amino acids, at most 375 amino ac.iélcs, at most ino acids, at most
425 arﬁi@no acids anog(%t[ '8%?11%’ 3&”8 Lgéjl}t? N The ﬁc?rmé??o%'( rﬁ?é%'&ée(ég%ﬁﬂ t of the present
invention preferably BohmprisagEeENUAIBANT/B or BoiNG/Erkeretypecs-(@edn @8 7yagment or
variant thereof). The polypeptides of-the present invention, especially the pr S ponent thereof,
may be PEGylated -%Mﬁgﬁg%et? irhgﬁergg%x’sﬁabilitf, ?nga%rﬁélere%éd Srgafg)gngbfﬁcﬁ?;n of the
protease componentBPEGWMityps Partouwéokipreferretniiee aditerpsatoasdatamPBR)S a BoNT/A, B

or C1 protease. PE%ﬁH%ﬁZﬁ%%?@&mmnthe ad_démgfagﬁqegangég@eggw?ﬁ%of the protease
’ (

component. By way of exam terminUs of a protease may be exte ne or more
amino &2id (e.g. cystéfelresidups, WARHGIRYNLS be tiReniamact tilishes. (BHE 01 ¥hdre of said amino

acid residues may h ' .attache C eto. An example
of this technology is ?ﬁ%ﬁﬁ%r}lxﬁ\/@v%@g%%g}é%7 Whi%fﬁé%nggiégﬁg%ggiﬁ%ggﬂifg@ by reference

thereto. 20 A TranslotRFONDRNEHASIA molecule that-HABIELEENGEEMATBEL-pidiEhse into a target
cell such that a functional expression of protease activity occurs within the cytosol of the target cell.
Whether any molecule (e.g. a protein or ;eptide) possesses the requisite translocation function of the

present invehf¥PHES BERGTFSSHISA 4AG BRI dNTAIR MAXBRVERTGREGYdEY aN¥PEor example,

Shone 1. (1987 )presriiBRS ARt vit® BESIGERIOVIRSENOSPagewich are challenged with a test
molecule. Presence of the r&g&sne tra%sgl,oc E}on %ﬁtion is confirmed by release from the liposomes
read

of IC and/ orl&Befle A RABERFENTED PREIFERMRIR & BSEATER 3. Biochem:

vol. 167(1): pacikfebiriBdbmain may be combined with non-clostridial translocation domain
peptide or with clostridial translocation domain peptide. Alternatively, a
Clostridial toxin Hen translocation facilitating domain may be combined with a
25 non-clostridal translocation domain peptide. Alternatively, a Clostridial toxin
Hcn facilitating domain may be combined or with a clostridial franslocation
domain peplide, examples of which include:

Botulinum type A neurctoxin - amino acid residues (448-1110)
Botulinum type B neurotoxin - amino acid residues (442-1097)
30 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 neurofoxin - amino acid residues (440-1105)
Botulinum type G neurotoxin ~ amino acid residues (447-1105}



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 andtheeggsisite translocation function is confirmed by an increaga igEnoslsiqnce across
said membranes [see Blaustein (1987) FEBS Letts; vol. 226, no. 1: pp. 115-120]. Additional

methodology to enab\%mﬁ@lﬁg{&ﬁnembraﬂe fusiQ%ﬁ%%mgﬁ%%gﬁé%]ﬂfz'l}ranslocation

Domains suitable for use in the present invention are pro nzymolzagy Vol 220 and
221, Membrane Fusion Techniques, Parts A and B, Academic Press 1993. The present invention also
embraces v@@a&gmm%@pmains, so long 10 as the variant domains still demonstrate the

requisite translocation activity. By way of example, a variant may have at least 70%, preferably at least

80%, more pheferabiy é@W@éﬁt@mﬁ%ﬁﬂ%@m@f@?&wmééﬁ%@ﬁoﬂ%@‘ﬂe@%ﬁ%%@ﬁﬁno acid
sequencge hasaalagy Withidy efRERRARJranpREAlIRRIAIBRINGIEhS) teBREMRIs Yhetheged in relation

to a translocation domain, means a 15 peptide having at [east 20, preferably at least 40, more

preferably atdBdP e ihMeHBLE pReh disly Blie SRUDVBN AR 2R /GRS oPiIRtoIS i ce
translocationgdeshaine nhéredrasrioh srelasdrichaltifianpheraiiRitaloMain theslraspprnbpreferably has at
least 100, preferably at least 1}%@), more preferably at least 200, and most preferably at least 250 amino
acid residueSIgH e B Fefite MRNPLAYHRHBPUBT ARPUET GaR TR ATD . BRINRNE P 1R fragment:
‘component (distyssrd alrve)idransidealionrisagmertst aigheneresgnbifuagtion ssoksees fragments of

variant franslocation domains based on the reference sequences. 25The Translocati gﬂDomain is
preferably cAPAM A rBTR B BF oA Kk AR HH PR, REE e DAL o BRE B of low pH.
Preferably it inat:Heer fpuad WEITF My dbese partiaiis Bf egpnoisin robd ¢k cigiakileVuf

e IR SRR s e THREoR Sl e haned o
embodiment [ thedganSkpaiure Diaightiig a frasidbeatibpediimabeof Baraltigmensut¥easha bacterial
toxin or Viral praigin-rbise o3 @erDeRishlal serialn dpmaine stgmeiedal oy molagles are
pable of forming such pores. It'is also known that certain translocation dorhains oft virally expressed
membrshe fusfsiepronéirkeare capSlsiernt ity Sienifnset Isplvemeains magubecymployed in the
present Sinvgn{iapreT Profdpnsiacalion Lamain may g of.plostdia, grigine such asthe N
oy FHeferance to Struclural Alignments, 264{4} J. Mol Blol. 823-838 {18988)
Local methods align seguences by identifving one or more consarved motifs
shared by ali of the inpul sequences. Nondimiting methods include, e.q.,
20 Mateh-box, see, ag., Eric Deplereux and Emest Fevimang, Maich-Box: A
Fundamentally New Algorithm for the Simulianesus Alignment of Several
Protein Seguences, 8(5) CABIOS 501 -508 (1882); Gibbs sampling, ses, e.q.,
C. E Lawrence ef al., Detecting Sublle Ssquence Signals: A Gibbs Sampling
Strategy for Mulliple Alignment, 2682{5131 ) Science 208-214 {1983}, Align-,
25 ses, 4. o Van Walle ef al, Align-M - A New Algorithm for Mulliple
Alignment of Highly Divergent Sequences, 20(8) Bioinformalics: 1428-1435

(2004),

Thus, percent sequence identity is determined by conventional methods.
30 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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domain (or a functional component thereof). HN means a portion or fragment of the H-chain of a
clostridial neurotoxin approximately equivalent to the 10 amino-terminal half of the H-chain, or the
domain correspemnding4mthat fragment in the intact H-chain. The H-chain facks: fematssas binding
function of the Hc component of the H-chain. In this regard, the Hc function may be removed by

deleton of G SUpHD AL R PRFAIRIELAHER N BBTSSSIRIGH ST Rsyesis

level by nuclease or protease 15 treatment). Alternativ unction may be ihactivated by
chemical or BfiisgRtal eRiRhbYTRess@RIprdIaS et H68i818) of binding to the Binding Site on a
target cell to which native clostridial neurotoxin (i.e. holotoxin) binds. Examples of suitable (reference)

Translocation Domains include: 20 Botulinum type A neurotoxin Botulinum type B neurotoxin
Botulinum typHEnmanbesarasselifetetppa ivheasareBIBatNNum type E neurotoxin Botulinum

type F neurotoxin Botulinum type G neurotoxin Tetanus neurotoxin amino acid residues.(449-871)
amino acid residues (441-858) - amino acid residues (442-86% - amino acid residues (446-862) -

amino acid residues (423-846‘) RaNidd &cidrsidiied (540-56 Fafine dcifreSidlies (442-863) -

amino acid residues (458+878) 30 The above-identified reference sequence should be considered a
guide as slight variations may aoccur according to sub-serotypes. By way of example, US
2007/0166332 (hereby ingbfgoﬁated by reference thereto) cites slightly different clostridial sequences:
Botulinum type A neurotoxin B@tunum type B neurotoxin Botulinum type C neurotoxin Botulinum type
D neulr@oxin Botulinum t)r/ﬁegi gneir toxin Botulinum type F neurotoxin Botulinum type G neurotoxin
Tetanus neurotoxin amino 4cift residues (A449-K871) - amino acid residues (A442-S858) - amino
acid residues (T450-N866} - @A3ind acifl residues (D446-N862) - amino acid residues (K423-K845)
amino acid residues (A448—I_<§6,f1)0a81_i§0§cid residues (S447-S863)
E-1002-425
G0-20-1-3-2-286
15 H-201-1-300-28
[-1-3-3-3-1-3-3-4-3 4
L-1-2-3-4-1-2-3-4-3 2 4
K-120-1-311-2-1-3-25
M-1-1-2-3-10-2-3-212-15
F-2-3-3-3-2-3-3-3-100-3068
P-1-22-1-3-1-1-22-3-3-1-2-47
5$1110-1000-1-2-20-1-2-14
T61011112-2111-1-2-115
W-3-3-4-4-2-2-3-2-2-3-2-3-11-4-3-211
25 Y-2-2-2-3-2-1-2-32-1-1-2-13-3-2-227
vV0-3-3-3-1-2-23331-21-1-2-20-3-14

b2
<

The percent identity is then calculated as:

30 Total number of identica! matches
X 100

[length of the longer sequence plus the
number of gaps introduced into the longer
sequence in order 1o align the two sequences)]
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amino acid residues (S458-V879) 10In the context of the present invention, a variety of Clostridial
toxin HN regions comprising a translocation domain can be useful in aspects of the present invention
with the prowiecthatibkee active fragments can facilitate the release of a ROn/GRWKIsOtease (e.g.
a clostridia’ L-chain) from intracellular vesicles into the cytoplasm of the target cell and thus participate
in executing 15 the overall cellular mechanism whereby a clostridial toxin proteolytically cleaves a
substrate. The HN regions from the heavy chains of Clostridial toxins are approximately 410-430

amino acids st allYd RURIASEUS tRMERSIIISS JoiH ofh SR BEFEN s BAVING 18 the entire length
of a HN regiapfeomya e osiisialsvin sy Shalfoisnet nrressasy foribedransipralingectivity of the

translocation domain. Thus, aspects of this embodiment can include clostridia’ toxin HN regions
comprising RtRIeRIBLaR0A TURRAING EENEGIENEERSANYSEEQAMMY aF iR aLP3EY iPRM 6588ids, at least
375 amio asitiswitdaasbif? amiratasislisandatieastidamminancCitte Qe asppgsef this
embodiment can_include clostridia’ toxin HN regions comprising 25 translocation domain having a
length of, foPERARNHE AR MBYPSRY Lin Aol CUP RfodY 5*?@’%}28%@5?55’%’& BfH¥nino acids
and at most A3§sanaimp aeigs.arfias-laitheroetgilsomits ganeticBasiSoERoRE Mogation in
Clostridium 30 botulinum.and. C. tetanj, we refer tp Henderson, eta! (1997).in The ClI tr'gia: Molecular
Siclogy and BTG RS ORI A RHEE. T el REN RAUFG i GG heurotonin LN
portions, andegiddiéschHbhpdfidtystdmving amino acid sequences that do not occur in nature and/ or
synthetlis amino acid residues, so long as the modified HN portions still demonstrate the
above-mentioned translocation function. Alternatively, the Translocation Domain may be of a
non-clostridiGloovigin ativexamphes asfid srublsiitritiangeference) Translocation Domain origins include,
but not be restricted to, the translocation domain of diphtheria toxin [0=Keefe et at, Proc. Natl, Acad.
Sci. USA (1992) 89, 6202-6206; Silverman et al., J. Biol. Chem. (1993) 269, 22524-22532; and
London, E. (89S%Z) BiocheaigBioghys. Acta., 1112, pp.25-51], the translocation domain of
Pseudomonas 10 ‘exotoxjgsg_\ﬁ%e A [Prior et al. Biochemistry (1992) 31, 3555-3559], the translocation
domains of anthrax toxin [Blanke et at Proc. Natl. Acad. Sci. USA (1996) 93, 8437-8442], a variety of
fusogehic or hydrophobiclpéb@tﬂ@s of translocating function [Plank et at J. Biol. Chem, (1994) 269,
12918-12924 ~ane Wagn%j’;ﬁta%i@ggg) PNAS, 89, pp.7934-7938], and amphiphilic peptides 15
[Murata et a/ (1992) Biochem., 31, pp.1986-1992]. The Translocation Domain may mirror the
Translocation Domain pre%%ﬁﬁrﬁ’F@ﬁgturally-occurring protein, or may include amino acid variations so
long as the @gigHons do gitastey the translocating ability of the Translocation Domain. 20Particular
examples of viral (reference) Translocation Domains suitable for use in the present invention include
certain translocating domé 5?9/5%Iy expressed membrane fusion proteins. For example, Wagner et
at (1992) aneh\Musptaetalgl&82) describe the tranttocation (i.e. membrane fusion and vesiculation)
function of a number of fusogenic and amphiphilic peptides 25 derived from the N-terminal region of
influenza virus haemagglt’ﬁl%ﬁg@?ﬁer virally expressed membrane fusion proteins known to have the
desired translocating actiwgliaee a translocating domain of a fusogenic peptide of Semliki Forest Virus
(SFV), a translocating domain o icular stomatitis virus (VSV) glycoprotein G, a translocating
domain of SEE?%%E@’QF pr@t%?r? %ﬁjﬁg

tryptophan

25 tyrosine
Smalf: glycine
alanine
serine
threonine
30 methionine

In addition o the 20 standard amino acids, non-standard amino acids (such
as 4-hydroxyproline, 6-N-methyl lysine, 2-aminoisobutyric acid, isovaline and™™
a -methyt serine}) may be substituted for amino acid residues of the
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30 translocating domain of Foamy virus envelope glycoprotein. Virally encoded Aspike proteins have
particular application in the context of the present invention, for example, the El protein of SFV and the
G protein ofkle:@pratein of VSV. WO 2009/150470PCTIGB2009/050666¢1se mtlom{seference)
Translocation Domains listed in Table (below) includes use of sequence variants thereof. A variant

may comprise, Qe 04 JBOTE:SASERYaNe NYEIRIS ACIA SR oS 3pY UdRic i detetions or

insertions, the proviso that the variant possesses the requisite 5 translocating finction. A variant
may also coAipiise atidsr aNoiDaatiks dbrt substititiensede! dnamimgeaoktideterdiensandinsertions, so

long as the \{mm{]%qsgﬁﬁﬁss 8§%lé' .igetr&rgﬂﬁﬁ%gfwEﬁ@é}rig@ngwgﬁg?ggﬁﬁ%source Amino

acid residues References Diphtheria tokin 194-380 Silverman etal., 19 m. 269,
22524-22532%9rigeifees1J9= pRrpepidBtophyRe Aursent iBversign prmalisrl loonpgdEsklomonas

exotoxik54057§§§]gﬂpé,@} Stclffty BiRpRERISIRIdu88P5-3559 Kihara & Pastan, 1994, Bioconj Chem.
5, 532-538 Influenza virus haemagglutinin GLFGAIAGFIENGWE GMIDGWYG, and Variants thereof

Non-naturally occurring aminc acids include, without limitation, trans-3-
methylproline, 2,4-methano-proline, cis-4-hydroxyproline, trans-4-hydroxy- .

proline,  N-methylglycine, allo-threonine,  methyl-threonine,  hydroxy-

10 ethyloysteine, hydroxyethylhomo-cysteine, nitro-glutamine, homoglutamine,

pivecolic acid, tert-leucine, norvaline, 2-azaphenylalanine, 3-azaphenyl-

alanine, 4-azaphenyl-alanine, and 4-fluorophenylalanine. Severai methods

are known in the arf for incorporating non-naturally occurring amino acid

residues into proteins. For example, an in vitro system can be employed

15 wherein nonsense mutations are suppressed using chemically aminoacylated

suppressor tRNAs. Methods for synthesizing amino acids and aminoacylating

tRNA are known in the art. Transcription and franslation of plasmids

containing nonsense mutations is carried out in a cell free systerm comprising

an E. coli 830 extract and commercially available enzymes and other

20 reagents. Proteins are purified by chromatography. See, for example,

| Roberison et al., 4. Am. Chem. Soc. 113:2722, 1991; Eliman et al., Methods

Enzymol. 202:301, 1991; Chung et al., Science 259:806-9, 1983; and Chung

et al., Proc. Natl. Acad. Sci. USA 90:10145-9, 1983). In a second method,

translation is carried out in Xenopus oocytes by microinjection of mutated

25  mRNA and chemically aminoacylated suppressor tRNAs (Turcatti et al., J.
Biol. Chem. 271:18991-8, 1996). Within a third method, £. coli cells are

cultured in the absence of a natural amino acid that is to be replaced (e.g.,

phenyialanine) and in the presence of the desired non-naturally occurring
amino  acid(s) (e.g., 2-azaphenylalanine, 3-azaphenylalanine, 4-
30 azaphenylalanine, or 4-fiuorophenylalanine). The non-naturally occurring
amino acid is incorporated into the polypeptide in piace 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
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Plank et at, 1994, J. Biol. Chem. 269, 12918-12924 Wagner at at, 1992, PNAS, 89, 7934-7938 Murata
et at, 1992, Biochemistry 31, 1986-1992 Semliki Forest virus fusogenic protein Translocation domain
Kielian at atwie869/35€61 Biol. 134(4), 863-872 Vesicular Stomatitis virus gliyteRu@ins®&18-139 Yao
at at, 2003, Virology 310(2), 319-332 SER virus F protein Translocation domain Seth at at, 2003, J

Virol 77(11) 65401k 7 FitAraxakiie GBYeIARe:gMAORERIN T NS OERESRFIARAIRange of
substitutions (Wynn and Richards, Protein Sci. 2:395-403, 1993).

A limited number of non-conservative amino acids, amino acids that are not

5 encoded by the genetic code, non-naturally occurring amino acids, and
unnatural amino acids may be substituted for amino acid residues of
polypeptides of the present invention.

Essential amino acids in the polypeptides of the present invention can be
10 identified according to procedures known in the art, such as site-directed
mutagenesis or alanine-scanning mutagenesis {Cunningham and Wells,
Science 244: 1081-5, 1989). Sites of biological interaction can also be
determined by physical analysis of structure, as determined by such
techniques as nuclear magnetic resonance, crystallography, electron
15 diffraction or photoaffinity labeling, in conjunction with mutation of putative
contact site amino acids. See, for example, de Vos et al., Science 255:306-
12, 1892; Smith et al., J. Mol. Biol, 224:899-904, 1982; Wlodaver et al., FEBS
Lett. 309:59-64, 1992. The identities of essential amino acids can also be

inferred from analysis of homologies with related components {e.g. the
20 translocation or protease components) of the polypeptides of the present

invention.

Multiple amino acid substitutions can be made and tested using known
methods of mutagenesis and screening, such as those disclosed by Reidhaar-

25  Olson and Sauer (Science 241:53-7, 1988) or Bowie and Sauer (Proc. Natl,

| Acad. Sci. USA 86:2152-6, 1989). Briefly, these authors disclose methods for
simuitaneously randomizing two or more positions in a polypeptide, selecting

for functional polypeptide, and then sequenéirag the mutagenized polypeptides
to determine the spectrum of allowable substitutions at each position. Other
30 methods that can be used include phage dispiay (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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Picard-Maureau at at, 2003, J Virol. 77(8), 4722-4730 The polypeptides of the present invention may
further comprise a translocation facilitating domain. Said domain facilitates delivery of the noncytotoxic
protease inttvtheoeyisseltof the target cell and are described, for example, BB 08/0688603 and WO
08/008805, each of which is herein 5incorporated by reference thereto. By way of example, suitable

translocationiagiitingAmaing iapkdf AR AEvelrPed VIS99 HERER S SO MAKfPT example,

suitable fusogenic peptide domains include influenzavirus fusogenic peptide doniain (eg. 10 influenza

A virus fusodBRIEYEHRHEHESRMTE 208 PrRBeANEs S P IRR thesfudsgiore Sptideidtmasin (eg.
Semliki Foregfiyiivisa s earRIC ERmiidedpmainof, 20eR)ine aRidR. ¥R8IGHALFYPIHEORRMIC Peptide
domain (eg. vesicular stomatitis virus fusogenic_peptide domain of 21 amino acids), reséplrokus
fusogenic peptae-RihslRALL 3ERd Vi sBgEfie fssriawbaiaidiselosa mainads deids),
morbiliiirus gisedanisopentiemdomeinded.Caninerdisiempenisvirig iisgaepiceeridegemain of 25
amino acids) aﬁla\{jrus fugﬁgﬁﬁnicgpepti%e domair%%e%?z. Newcastle disease virus fusolggggic peptide-
domain of 28%HAG AL, &R UBHBGAE PEBIRRSIEIR A RS RiERRRPIREP Sy enic peptide
domain of 25mndteratidshengieptrenmoivaliswasizgenisatupensice danraoeithiudier
metapneumavirys fusqgenic peptide domain of 25 amino agids) or spumayvirus fusogenic peptide
domain suchﬁ%ﬁ?ﬁaﬁﬂ%{;ﬁ&vi S fﬂss%%éﬁu PLb ept A46n lﬁ@%}’ﬁifp eﬁng%wgrig%t?lrhereof. By
way of furtheBioghemp| 3@ tt83clotativdtfataitetimget amdinSnddatam hitsefl25 ClifstHidiad toxin HON
domain pr a en jant thgreof. etajl, a Clostridial.toxin HON translocation facilitating
domaiﬂ?nay%%?a |E§5’M1@%?‘g} Iegvs?gog%@?r%? j"jlt)cidé!’“gt Iéggf%é 'Elarr(%lre%é_| acri]a%{,agte@%ss‘ts 250 amino
acids, at leasPeT8yshiiachaidGanedd édard S8 I6etrielial toRINAIDNFanSRShtion facilitating domain
preferably has a length of at most 200 amino acids, at most 30 225 amino acids, at most 250 amino

acids, or at most 275 amino acids. Specific (reference) examples include: Botulinum type A
neurotoxin- dMfTe a6 felnie (Br7et tiersyiBBeniplheypE R eRurIBHIN! asHiale addeesidues

(859-1097) %)iBPBHMBSiEéPﬁé‘@F%br%@%@ Acichiesidues (867-1111) Botulinum type D
neurotoxin Botulinum type E neurotoxin Botulinum type F neurotoxin Botulinum type G neurotoxin
TetanuS’neurotoxin

Figure 1 — Purification of a LHy/C-rat GHRP fusion protein

Using the methodology outlined in Example 3, a LHW/C-rGHRP 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

b2
[}

capture column. Bound proteing were eluted with 200 mM imidazole, treated

with Factor Xa to activate the fusion protein and then re-applied o a second

nickel-charged affinity capture column. Samples from the purification

procedure were assessed by SDS-PAGE. Lane 1. Molecular mass markers

(kDa), /ane 2. Clarified crude cell lysate, lanes 3-5: First nicke!l chelating

25  Sepharose column eluant {0.1mg/ml), fanes 6-8: First nickel chelating
Sepharose column eluant (0.01mg/ml), lane 9: Factor Xa digested protein
under non-reducing conditions, fane 10. Purified LHWC-rGHRP under non-
reducing conditions, fane 7171: Purified LHW/C-rGHRP under reduced
conditions. '

30

Figure 2 — Purification of LHy/C-Rat LEP116-122 fusion protein

Using the methodology outlined in Example 3, a LHw/C-Rat LEP116-122

fusion protein was purified from E. coli BL21 (DE3) cells. Briefiy, the soluble

products obtained following cell disruption were applied to a nickel-charged
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amino acid residues (863-1098) amino acid residues (846-1085) - amino acid residues (865-1105)
amino acid residues (864-1105) - amino acid residues (880-1127) The above sequence positions may
vary type, anadfrurtyeseexamples of suitable domains include: 10Botulinumpype: Aeneurasin Botulinum
type B neurotoxin Botulinum type C neurotoxin Botulinum type D neurotoxin Botulinum type E

neurotoxin li ur j 'mg’q,;é( e ' oxin Any of
the above-d&@%?&@%ﬁig @gmg%%? g{éé comblr'%eg(ejvﬁua%@;#ggmwgrﬁé\%%gé'described

translocatiorgietpaiiide prafsartia rasiivalediieriusiomrripresadt igR igomliagsid g way of
example, a RaRHasticial- BRI AN MA% Q%}eﬁmbiW@brﬂ%}w%rwﬁhﬁmocaﬂon
ide.

domain peptide or with clostridia' translocation domain pept ternatively, a Clostridial toxin HON

translocatioPTAERRERgRIM ABSPRSERe ROMGIRE ANRR-a 256N L1 Jstitt N rs@lsigealggR%iomain
peptide sAltegpatisebse dJeshidial inein/HEN Sagiigtingranmaa ay kepaabkedaumith a clostridial

translocation domain peptide, examples of which include:; Botulinum type A neurotoxin Botulinum type

B neurotoxirF Mot ffiamh Wit CORKRIStBxHBBtMRNHPHEHENS COREHSNR HlfndnTiRe £
neurotoxin Bagkinushéysing reabioskeBotilinimdipe G inestitoninh  Factor Xa under

reducing conditions, /anes 4-6: Second nickel chelating Sepharose column
eluant under non-reducing conditions, fane 7- 9: Second nickel chelating

10  Sepharose column eluant under reducing conditions, fane 70: Molecular mass
markers (kDa),

Figure 3 — GH secretion from differentiated MtT/S treated with various LHn
Using the methodology outlined in the experimental data section: after

15 differentiation of the MtT/S cells with 10°M corticosterone the cells were treated
during 48h with one of the following molecule: LHNB (100nM), LHRC (100nM) or
LHNnD (100nM). The cells were then submitted to a secretion assay using Krebs
Medium containing 40mM KClI for 10 minutes.

20  Figure 4 — Purification of LHy/A-GHRH fusion protein
Using the methodology outlined in Example 3, a LHW/A-GHRH fusion protein
was purified from E. colfi BL21 (DE3) cells. Briefly, the soluble products
obtained folliowing cell disruption were applied to a nickel-charged affinity
capture column. Bound proteins were eluted with 200 mM imidazole, treated

25  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 1. 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:

30 Second nickel chelating Sepharose column foad 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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amino acid residues (449-1110) amino acid residues (442-1097) amino acid residues (450-1111) -
amino acid residues (446-1098) amino acid residues (423-1085) amino acid residues (440-1105)

amino acid vesighsea @47-1105) WO 2009/150470PCT/GB2009/050666 FE1aGBS0MEUFEIEHKIN- amino
acid residues (458-1127) Sequence homology: Any of a variety of sequence alignment methods can

be used to qﬁ%ﬁ?@@—Wﬁ%@ti@ﬁ@ﬁéﬂﬂﬁﬂi@?ﬂlwmé’wﬂi'ﬂﬂn"%@ﬁ: global methods, local methods

and hybrid methods, such as, e.g., segment azgsoach methods. Protocols to determine percent

identity are tEifiSelipPoREiiPES RN IAUNE &% dp SSRFHISRII8dLH s GR Rl JBaiIAnFRI&H align

sequences {pya thepedinring o theend of themmleaie angrdatermisesthiatiespajislivrent by adding
up scores of 10 individual residue Pai_rs and by imposing g%?g{zbe\nalti_es. Non-limiting methods include,
e.g., CLUSTORIARede 0l Ying i DIRRGHPR oW &iEaRPEYRSS TAR W REFOARth S B8 tivity of

Progressiveddpitirdecorfte N @odhanirseinkvasieheReauenee Jueiafitinen Basdiontr&aeafic Gap
Penalties and,Yg/?'eght M§térix Chojce, 22(22) Nucleic Acids eEearch 467[3-§16t80 (1994 'dand iterative
15 refineme‘ﬁ’t’? céog éarﬁﬁtt‘:‘%ft% 1 RRELRES 5}&/ {BfPiReARRNG y%ﬁ/ﬁﬂﬁﬁ Protein.
Sequence AiighmanisrhgdtesdfivieyRefipamentasimssesstdrbylReféramcette Spurdficeioflignments,
264(4) J. Mal. Biol, 823-838 (1996). Local h ign seque by identifying. one or more
conserved ;HS%??‘%H%%V&%?/ ﬁ%efst%ﬁ%lairﬁ uggg%-l?e%%gsﬁ %%’rj\- irﬁi%?]%?%:e{ﬁ&%%n%luaaer, €., 20
Match-box, $eBzk.d.aBeacDepidrbiex fiadtiBmesafe, \Amains!, Miateh-Bbatafreukikpharmady New

Algortyn for e, Srmylinepus AR a5 SSUCTALBIHEIn SEORRRCES, HRCABIDS 01 500

(1992); Gibbs sampling, see, e.g., C. E. Lawrence et al., Detecting tle Sequénce Signals: A Gibbs

Sampling StEgegydornitktipleiahngenBZbBESL rStiglite 088-24udE0INNARSHANDS see, e.g.,
vo Van Walle & lordl gt sANBy-AgRKIBRIUIE Mlament ATIODlAVeraRRt Seauences,

li
0(9) Bioinformatics:1428-1435 (2004). Thus, percent sequence identity is determined by conventional
methods. 30"SREEHIFNAPPNS RIS HAra &, Final. naiRleBindes. ensreduaiogeand ifsifikoff and

Henikoff, Prog, Natl. Acaick 3 b1 e8P rE88 eRd Bok8RBnBriefly, 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

Figure 6 — LHy/A-GHRH and LHNC-GHRH final product.

Using the methodology outlined in Example 3, LHW/A-GHRH and LHN/C-
GHRH fusion proteins was purified from E. cofi BL21 (DE3) cells. Samples
from the purification procedure were assessed by SDS-PAGE. Lane 1.

20  Molecular mass markers (kDa), Lane 2. Final sample (LHn/A-GHRH) under

non reducing conditions, Lane 3: Final sample (LHw/A-GHRH) under reducing
condition, Lane 4: Final sample (LHNC-GHRH) under non-reducing
conditions, Lane 5: Final sample (LHw/C-GHRH) under reducing condition.

25  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
(8SXN101000) on rat IGF-1 levels 5 days after treatment compared to a vehical
only controt.

30  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 to be considered.
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5 62" scoring matrix of Henikoff and Henikoff (ibid.) as shown below (amino acids are indicated by the
standard one-letter codes). Alignment scores for determining sequence identity
ARNDCQEG&idlkitMERSTIWYV A4 R-15 N-206 10D-2-216

10

15

20

25

30

PCT/GB2069/050666

Figure 9 - Activity of CP-GHRH-LHD on rat GH levels jn vivo
Figure Sb shows the effects of iv. administration of CP-GHRH-LHD
(SXN101000) on rat GH levels on day 5 days after treatment compared to a

vehical only control (Figure 9a) and Octreotide infusion (Figure 9c).

EXAMPLES

Example 1
Example 2
Example 3
Example 4
Example 5

Example 6

Example 7

Example 8

Example 9

Example 10
Example 11
Example 12
Example 13
Example 14
Example 15
Exampie 16
Example 17
Example 18
Example 19
Exampie 20
Example 21
Example 22
Example 23
Example 24
Example 25
Example 26

Preparation of a LHy/C backbone construct

Construction of LHy/C-human GHRP

Expression and purification of a LHy/C-human GHRP fusion
Construction of LHn/D-CP-qGHRH29 fusion protein
Expression and purification of a LHyD-CP-gGHRH29 fusion

protein _

Chemical conjugation of LHy/A to SST TM
Method for treating colorectal cancer
Method for treating breast cancer

Method for treating prostate cancer
Method for treating smali cell lung cancer
Method for treating colorectal cancer
Method for treating small cell lung cancer
Method for treating prostate cancer
Method for treating smail cell lung cancer
Method for treating breast cancer

Method for treating colorectal cancer
Method for treating prostate cancer
Method for treating smali cell lung cancer
Method for treating colorectal cancer
Method for treating breast cancer

Method for treating colorectal cancer
Method for treating prostate cancer
Method for treating breast cancer

Method for treating small cell lung cancer
Method for treating colorectal cancer
Method for treating prostate cancer
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c0-3-3-39 0110035 E-1002-425 GO0-20-1-3-2-26 15H-201-1-300-28
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Example 27 Method for treating breast cancer
Example 28 Method for treating smalt cell lung cancer
Example 28 Binding, secretion and in vivo assay
Example 30 - Method for treating non-small cell lung cancer
5 Example 31 - Method for treating non-smaill ceil lung cancer
- Example 32 - Method for treating non-smali cell lung cancer
Example 33 - Method for treating breast cancer
Example 34 - Method for treating small cell lung cancer
Example 35 ~ Method for treating colorectal cancer
10  Example 36 - Method for treating prostate cancer
Example 37 Activity of CP-GHRH-L.HD on rat 1GF-1 leveis in vivo
Example 38 Activity of CP-GHRH-LHD on rat 1GF-1 levels in vivo

Example 39 Activity of CP-GHRH-LHD on rat growth hormone ievels in
vivo
15

SEQ ID NOs
Where an initial Met amino acid residue or a corresponding initial codon is

indicated in any of the following SEQ 1D NOs, said residue/ codon is optional.

20 SEQID1 DNA sequence of LHW/A
SEQ 1D2 DNA sequence of LHW/B
SEQ ID3 DNA sequence of LHN/C
SEQ ID4 DNA sequence of LHn/D
SEQID5 DNA sequence of igA-Hntet
25  SEQIDG DNA sequence of the human GHRP linker
SEQ ID7 DNA sequence of the human GHRP-C fusion
SEQ D8 Protein sequence of the human GHRP-C fusion
SEQ IDS Protein sequence of the human GHRH-D fusion
SEQID10  Protein seguence of the human EGF-D fusion
30 SEQID11  Protein sequence of the human NGF-D G835 fusion
SEQ D12 Protein sequence of the human LEP116-122-D fusion
SEQID13 Protein sequence of the human VIP-D fusion
SEQ D14  Protein sequence of the human LEP116-122-C fusion
"SEQID15 Protein sequence of the human IGF1-C fusion
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SEQ ID16
SEQ ID17
SEQ ID18
SEQ ID19
SEQ D20
SEQ D21
SEQ ID22
SEQ ID23
SEQ ID24
SEQ ID25
SEQID26
SEQ ID27
SEQID28
SEQ D29
SEQ ID30
SEQ ID31
SEQ D32
SEQID33
SEQ D34
SEQID35
SEQ ID36
SEQID37
SEQ ID38
SEQ ID39
SEQ ID40
SEQ D41
SEQ ID42
SEQ ID43
SEQ ID44
SEQ ID45
SEQ ID46
SEQ D47
SEQ ID48
SEQ D49
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Protein sequence of the human SST14-C GS35 fusion
Protein sequence of the human GHRP-D fusion

Protein sequence of the human IGF1-D fusion

Protein sequence of the human NGF-C fusion

Protein sequence of the human SST14-D GS20 fusion
Protein sequence of the human VIP-C fusion

Protein sequence of the human ghrelin-A fusion

Protein sequence CP-hGHRH29 N8A K12N M27L-LHD fusion
Protein sequence N-terminal-hGHRH29 N8A M27L-LHD fusion
Protein sequence of the IgA-Hatet-SST14 Fusion
Protein sequence of the IgA-Hntet-GHRP Fusion
Protein sequence of the human ghrelin S3W-A fusion
Protein sequence of the SST28-D fusion

Protein sequence of the GRP-D fusion

Protein sequence of the GRP-B fusion

DNA seguence of the CP-qGHRH29 linker

DNA sequence of the CP-gGHRH29-D fusion

Protein sequence of the CP-gGHRH28-D fusion

Protein sequence of the CP-gGHRH-A fusion

Protein sequence of the CP-qGHRH-C fusion

Protein sequence of the CP-qGHRH-D fusion

Protein sequence of the CP-gGHRH-D N10-PLS fusion
Protein sequence of the CP-gGHRH-D N10-HX12 fusion
Protein sequence of the CP-SST28-D fusion

Protein seguence of the CP-85T14-D fusion

Protein sequence of the IgA-CP-SST14-Hutet fusion
Protein sequence of the CP-UTS-A fusion

Protein sequence of the CP-nTGF-B GS10-NS fusion
Protein sequence of the CP-hTGF-B GS10-G820 fusion
Protein sequence of LHWA

Protein sequence of LHN/B

Protein sequence of LHN/C

Protein sequence of LHN/D

Protein sequence of IgA-Hytet
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SEQID50  Synthesised Octreotide peptide

SEQ D51  Synthesised GHRH agonist peptide
SEQID52 Synthesised GHRH antagonist peptide
SEQ D53  Protein sequence of the CP-MCH-D fusion
5 SEQID54 Protein sequence of the KISS-D fusion

SEQID55 Protein sequence of the PrRP-A fusion
SEQ ID56  Protein sequence of CP-CRH-C fusion
SEQ ID57  Protein sequenée of the CP-HS_GHRH_1-27-LHD fusion
SEQ D58 Protein sequence of the CP-HS_GHRH_1-28-LHD fusion -

10 SEQID5% Protein sequence of the CP-HS_GHRH_1-29-LLHD fusion
SEQIDGY  Protein sequence of the CP-HS_GHRH_1-44-1 HD fusion
SEQ D61 Protein sequence of the CP-HS_GHRH_1-40-LHD fusion
SEQ D62 Protein sequence of the CP-HS_GHRH_AlaS-LHD fusion
SEQID63 Protein sequence of the CP-HS_GHRH_Ala22-LHD fusion

15 SEQID64 Protein sequence CP-HS_GHRH_Ala8 Lys11_1-29-LHD fusion
SEQID65 Protein CP-HS _GHRH_Ala8_Lys11_Arg12_1-28-LHD fusion
SEQ D66 Protein sequence CP-HS_GHRH_Ala8_ Asnt1_1-29-LHD fusion
SEQ D67 Protein seguence CP-HS_GHRH_Ala8_Lys20 1-29-LHD fusion
SEQ ID68  Protein CP-HS_GHRH_Ala8_Lys11_Lys20_1-29-LHD fusion

20 SEQID69 Protein sequence CP-HS_GHRH_Ala8 Asn20_1-29-LHD fusion
SEQID70 Protein sequence CP-HS_GHRH_Ala8_Asn12_1-28-LHD fusion
SEQ D71 Protein sequence CP-HS_GHRH_Ala8_Asn21_1-29-LHD fusion
SEQID72 Protein sequence CP-HS_GHRH_Ala8_Glu_7_1-29-LHD fusion
SEQID73 Protein sequence CP-HS _GHRH_Ala8 Glu_10_1-29LHD fusion

25 SEQID74  Protein CP-HS_GHRH_AIa8 Glu_13_1-29-LHD fusion
SEQID75 Protein sequence of the CP-HS_GHRH_Ala8-LHD fusion
SEQID76 Protein sequence of the CP-HS_GHRH_GIu8 1-29-LHD fusion
SEQID77 Protein sequence of the CP-HS_GHRH_Ala15_1-27-LHD fusion

_ SEQID78 Protein sequence of the CP-HS_GHRH_Ala15-LHD fusion

30 SEQID79 Protein sequence CP-HS_GHRH_Ala8_Alat5s_1-29-LHD fusion
SEQID80 Protein CP-HS GHRH_Aia8 9 15_22 27-LHD fusion
SEQ D81 Protein sequence CP-HS_GHRH_AIa8 9 15 22-LHD fusion
SEQID82 Protein sequence CP-HS_GHRH_HVQAL_1-32-LHD fusion
SEQ D83 Protein sequence CP-HS_GHRH_HVSAL_1-29-LHD {fusion
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-211 25Yy-2-2-2-3-2-1-2-32-1-1-2-13-3-2-227 V0-3-3-3-1-2-2-3-331-21-1-2-20
-3-14 The percent identity is then calculated as: 30 Total number of identical matches
WO 2009/150470 PCT/GB2009/650666

SEQ D84 Protein sequence CP-HS GHRH_HVTAL_1-28-LHD fusion
SEQID85 Protein sequence CP-HS _GHRH_QALN-LHD fusion
SEQID86 Protein sequence CP-HS_GHRH_QAL-LHD fusion

SEQ ID87 Protein sequence CP-hGHRH29 N8A M27L -LHD fusion

Example 1 - Preparation of a L.HN/C backbone construct
The following procedure creates a clone for use as an expression backbone
for multidomain fusion expression. This example is based on preparation of a
serotype C based clone (SEQ ID3), though the procedures and methods are
10 equally applicable to all LHy serotypes such as serotype A, B and D (SEQ
ID1, 2 and 4) and other protease or translocation domains such as igA and
Tetanus Hy (SEQ ID 5) by using the appropriate published sequence for
synthesis or DNA template if creating by PCR amplification (SEQ 1D5).

15 Preparation of cloning and expression vectors
pPCR 4 (Invitrogen) is the chosen standard cloning vector chosen due to the
lack of restriction sequences within the vector and adjacent sequencing primer
sites for easy construct confirmation. The expression vector is based on the
pET (Novagen) expression vector which has been modified to contain the

20 multiple cloning site Ndel-BamH|-Sall-Psti-Xbal-Hindll for construct insertion,
a fragment of the expression vector has been removed to create a 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 o simplify sub-cloning.

25
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

30 software tools (for example Backiranslation tool v2.0 (Entelechon)).
BamH|/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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x 100 [length of the longer sequence plus the number of gaps introduced into the longer sequence in
order to align the two sequences] Substantially homologous polypeptides are characterized as having
one or morevaming moidsubstitutions, deletions or additions. These changeg arszpiefenatdy of a minor
nature, that is conservative amino acid substitutions (see below) and other substitutions that do not

significantly aliagblish (CAIRIGEANAN 8h IR PO PRRUAIE: RITAY Y5164 WsimivRlcaliRbege to about 30

amino acids; and small amino- or carboxyl-terminal extensions, such as an amino-terminal methionine

residue, a STEANITEREPH BB GOBINGS B A0S Pxef BYstNg BAGHIARS B9 ASb8E vative amino
acid substitytjgnsBasicargininevsirrdatistitiserneidiealHamic agisliaspasic asihgalar glutamine
asparagine 20Hydrophobic:leucine isoleucine valine
maintained. E. cofi codon usage is assessed by reference to software
5  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 segquence containing the LC/C open reading frame (ORF) is
then commercially synthesized (for example by Entelechon, Geneart or

10 Sigma-Genosys) and is provided in the pCR 4 vector.

Preparation of Hy/C insert
The DNA sequence is designed by back translation of the Hy/C amino acid
sequence (obtained from freely available database sources such as GenBank
15 {accession number P18640) using one of a variety of reverse translation
software tools (for example Back translation toof v2.0 (Entelechon)). A Pstl
restriction sequence added to the N-terminus and Xbal-stop codon-Hindiil to
the C-terminus ensuring the correct reading frame in maintained. The DNA
sequence is screened (using software such as SegBuilder, DNASTAR inc.)
20 for restriction enzyme cleavage sequences incorporated during the back
translation. Any sequences that are found to be common to those required by
the cloning system are removed by the Backiranslation tool from the proposed
coding sequence ensuring common £. coli codon usage is maintained. E. colf
codon usage is assessed by reference to software programs such as
25  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.
30
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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Aromatic:phenylalanine tryptophan 25tyrosine Small:glycine alanine serine threonine 30methionine In
addition to the 20 standard amino acids, non-standard amino acids (such as 4-hydroxyproline,
6-N-methylWysingo2=marinoisobutyric acid, isovaline and a -methyl serine)pray:bBesssbstststed for
amino acid residues of the polypeptides of the present invention. A limited number of

non- conser\{ﬂgyeegg}g%stltme m &}f&@ﬁég%@fﬁe"a @%dbtp §% &3 ge ﬁx@d unnatural

amino acids may ridia( polypeptide amino aci ues. T e polypeptides of

the present [ivkRgentBansagectsm pitsa IEKeRFativKIl-Bceantal) tginoradiver d5idiis XRon-naturally
occurring argjag\agjdsdneiude, withqubhgitatpniers 3 r’r?"é%ﬂ%r\%'l%lg fronethearproline,

cis-4-hydroxyproline, trans-4-hydroxy-

proline,N- ms@fﬁ@wr@m@%ﬁéﬁm@ BRARANN (ESRARSIRPdTERYRe L & E8RGIRY Semissprot

hydfOXYﬂhYQB@H@;@Ef?MﬁtQtﬂ%sn'HX@’!Ut@mbomP@l‘Ugé‘ﬂ%t@tPQﬁO@ apishifertiesteings norvaline,
2-azaphenylalanine, 3-azaphenylalanine, 4 azaﬂpheny alanine, and 4-fluorophenylalanine. Several

methods areERIRASH% fB? W@o?ﬁ%‘?ﬁf?ﬁ{? ﬁﬁﬂ%ﬁlj‘ﬁcgﬁﬁtﬁ’f’g@nﬁ% R§HESdles into

proteins. ForrxancplifieansBaitiocsy MBMICGRELNEADYEd di5 avherrindlonseasectiuaadions are
suppressed u emically aminoacylated su ressor tRNAs. Methods for synthesizing amino acids
et & VR

and aminoag ﬁﬁ?ﬁa N g a\%@%r Btﬂﬁpﬁ ralfsRIFo %Ig'sl oasscontalnlng
nonsense MANBHTS ISTECRIMHDDIMKMKALSIL lee Sisitem onmpmfflng awﬁje&gll 530 extrskand

comm%mallyr s'elz 8!,]e9$(%80n & qa})r!u%j(?ther 20r quﬂg féjg‘ﬁl‘%% tt)’;éﬁ q'\?ﬁltography

See, for'examp obe man e thods
Enzvmol. 2(1@8@{8@981 IShynget aap@mmw;zag B@B- 9/2199$Eame©h0nb etthé, P& Natl. Acad.

Sci. USA 0101452, 190301757 BREORABINaglof > AR e G HERuAP saooytes by

microinjection of mutat
Pstl/Xbal/stop codon/Hindlll restriction enzyme sequences are incorporated at

either end, in the correct reading frames. The DNA sequence is screened
15 (using software such as MapDraw, DNASTAR Inc.) for restriction enzyme
cleavage sequences incorporated during the back translation. Any sequences
that are found to be common to those required by the cloning system are
removed manually from the proposed coding sequence ensuring common E.
coli codon usage is maintained. E. coli codon usage is assessed by reference
26 {o software programs such as Graphical Codon Usage Analyser (Geneart),
and the %GC conient 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
25  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 BamH| + Saft
30 combination restriction enzymes and the cleaved linker vector then serves as
the recipient for BamH! + 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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25 mRNA and chemically aminoacylated suppressor tRNAs (Turcatti et al., J. Biol. Chem.
271:19991-8, 1996). Within a third method, E. coli cells are cultured in the absence of a natural amino

acid that is tedogviepkaead (e.g., phenylalanine) and in the presence of theedesitedmarsaturally
occurring amino acid(s) (e.g., 2-azaphenylalanine, 3-azaphenylalanine, 4- 30 azaphenylalanine, or

4-fluorophe [ T -natyrall CUFI] mi cid gs-in [ olypeptide in
place of its nr%tﬁl%ﬂ@ﬂnt&%ﬁgﬁ gﬂee‘,!;lﬁl%fﬁjeg getga{igegfgbhgm%g %708%6%%2%% y %ccurring
amino acid 1@igeRIes cavithe tehvaaed teenarrresuraly oscualify smaire byith vieiaémical

modifcation, heminakmogisalion capbea oo Bep w1 dreglenamiaoent s p further expand
the range of substitutions (Wynn and Richards, Protein Sci. 2:395-403, 1993). A limited number of

non-consenJitieE anslribeplas, rinohastkarararcashPrydirbacd Bietrertiendie¥d@ hon-naturally

occurring angerCiskoidiom s B g s e aniss mBMmgPes Sl aming Reidderidues of
polypeptides of the present invention. Essential amino acids in the polypeptides of the present

! : p . .

invention calia5sPIMechifity L5oHingts poibaarestRaBvRriRgRES E%E@ﬁ“&g%’ité’%ﬁ@cted
gﬁ_utagefnbes:%@_rnalmi1@@-&@@ﬂﬁil@'tlrtshrTlawg@gmgl.e.siS“rﬂﬁ_?sura;lﬁm;gie.@'b msatrthVaeIH@a@frT@e W:H@8dl-5. 19893]'-

ites of biolpgical interactjon can alsq.he determined by physic sis of structure, as determine
oy such tec G e AR oGS R N orah A BRRBRES Eifacton o
photoaffinity labeling, in conjunction with mutation of putative contact site amino acids. See, for
example, deVos et al., Science. 255:306- 12, 1992: Smith et al.. J. Md. Biol, 224:899-904, 1992;
Wiodaid: o e I SR o R ST B At 2 2RO o be
inferred froncemedysis afl remmplogéedsnatie mratwcmqpenembcg\@rmmﬁ;@ﬂpeﬁ;@jsor protease
components) gl PolyReRldes ol e aRENbINYERION MKRIS AMIAG A6l suRgions can be

using kno m

made and teste Ing wn methods o tagenesis and Screening, such as those isclosed by
Reidhaar- 29/@ssign@ssigerisaeacts 24e 68Ty 1988)VerBuWidnsatShsea(Rte N&f. Acad. Sci.

USA 861215§%é%@%ﬁ&{@%mﬁ@@%@ﬁQm&ﬁ% hadg for simultaneously randomizing two or

more positions in a polypeptide, selecting for functional polypeptide, and then sequencing the
mutagéhized polypeptides to determine the spectrum of allowable substitutions at each position. Other

30 methods ghaisple 2e-Userdhaletd R HRisy{fal- GHprnan et al., Biochem. 30:10832-7, 1991,
Ladner et al,, U.S. Patent No. 5,223,409; Huse, WIPQO Publication WO 92/06204) and region-directed

mutagenesiélL BAHNE EraPCHEREIRR B52198BE NRE HPSI 2D RN SHXREESIYBEP RITHEDle amino acid
substitutionggramhgtimesaiandusisie daiging siapwiymethogs ot Sngéaiaignestsicapd (Jovgendng, such as

those disclosed by ReidhaarQlson and Sauey (Science 241:53-7, 1988) or Bowie and Sauer (Proc.
Natl. Ao BEPAEN A6 BTENE) Fols o AR ATHHER i SR MERIAO R4 Qimultancausly
randorpizingotepanatioor @ asHhiona n @HRR4E flidersesetng oy, ftmignahpqlypeptidessand then

sequencing the mutagenized pol tides Io% termine the spectrum, of allowable substitutions at
R S e e R Al

each positioﬁf’%{ﬁgr th&4E n%DeDlljg% ol ées agoe oelgﬁg%/t?gséa’ gvr\]/?n%%aé?gl., Biochem.

30:10832-7,ar@b TM butimrsetvethens . bePvbist Blée B 2d, 1o eHosas ¢oalivtR@Ralsication WO
92/06204) and region-directed mutagenesis (Derbyshire et al., Gene 46:145, 1986; Ner et al., DNA

7:127, 1988).
Preparation of spacer-human GHRP insert

25 For presentation of an GHRP sequence at the C-terminus of the Hy domain, a
DNA seguence is designed to flank the spacer and targeting moiety (TM)
regions allowing incorporation into the backbone cione (SEQ ID3). The DNA
sequence can be arranged as BamHI-Sall-Pstl-Xbal-spacer-GHRFP-stop
codon-Hindllt (SEQ ID6). The DNA sequence can be designed using one of a

30 variety of reverse translation software tools (for example EditSeq best E. cofi
reverse ftranslation (DNASTAR inc.), or Backiranslation 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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There now follows a brief description of the Figures, which illustrate aspects and/ or embodiments of
the present invention. 15 Figure 1 - Purification of a LHN/C-rat GHRP fusion protein Using the
methodology@uathimeshinoExample 3, a LHN/C-rGHRP fusion protein was parnfigseirmnsesseoli BL21
(DE3) cells. Briefly, the soluble products obtained following cell disruption were applied to a

nickel-charggéiqag}gggé %Ql&atlﬂtéi“ilfé)'%: %%o@iﬂgtm&g%@dwi%g%@g ifgidazole, treated

with Factor Xa to activate the fusion protein and then re-a d to a second nickel-charged affinity

capture colutiicswRpR saroM thdbimsiiaiabiotedlie WoKE 58568568 Iy SIEEAGES Lane /:
Molecular masgriaasker cNeidriRified crade calyysaiitanas Idqrirtaickelchelating 25

Sepharose column eluant (0.1mg/m1), lanes 6-8: First nickel chelating Sepharose column eluant
S

(0.01mg/m1yeTaRed. maiBala R BIRIRTR RENERFEJBRT CB ehtimeNafe 49 Purified
LHN/C-sGHB&IBAdey=teNid eaHFRgreandiions) lesgohludigéirdddddseaGly Rétarades reduced

conditions. 30 Figure 2 - Purification of LHN/C-Rat LEP116-122 fusion protein Using the methodology
outined in BRINHE £TOTARTSHER PEATEBTSH 1ORRT SeHe R BT TS, ESFBL21 (DES)
cfefl_ls_. Brieflyt['télé/&l(emhieémmlmts Qb_t&ineﬁ‘aﬁ@jlii)wét;g geﬁgﬁsamagﬁmeﬁ?pwﬁedubéiahr_&dl;el-char)g(;ed
affinity capture,column. Bo roteins were elu it mM imidazolg, treated with, Factor Xa to
ctivate the F0EN HRAZ HFRIGRel 0o AT o oL R o SH R Eabt o column.
gz;mples frop0tHe. pi]'l‘rirﬂlin:axtﬁhrrm;edeﬂhk& mekm'ssﬁ’@byc@mm@@ Eammasizem(rfﬂmkﬂ ch(;:;lating
epharos ; t N r 0 treated wit

Factor Xa ungg%-?%%@%ﬁ“fé&%ﬁiti?r‘%,e%gngl\’sg‘gi}r@%rr?cf‘%g# &%éﬁ?ﬁm@%@@ofﬁ%n eluant

treated with paktdrvestander reducing conditions, lanes 4-6: Second nickel chelating Sepharose
column eluant under non-reducing conditions, lane 7- 9: Second nickel chelating 10Sepharose column
eluant under reducing conditions, lane 10: Molecular mass markers (kDa), Figure 3 - GH secretion
from differedfisestOM AT SOFEatAmaN AHAIS IDIerPeskfgBe methodology outlined in the experimental

data sectionjafiefet 3rifgeatiation ekt idsacerloMiP £8-AM reTioosIerya liscalls were treated
during 48h with one of the foIIow%%molecule: LHNnB (100nM), LHNnC (100nM) or LHNnD (100nM). The

cells whte tHRACERRRNGIEAN T WCh dSleto P BBAUER P RIH SYERHREO RifhifiRBE RE for 10

minutes.  vector encoding the GHRP TM (SEQ 1D6) a one or two step method can be
used; typically the two step method is used when the TM DNA is less than
100 base pairs. Using the one step method the GHRP can be inserted
directly into the backbone construct by cutling the pCR 4-spacer-TM vector
20 with Xbal and Hindlll restriction enzymes and inserting the TM encoding DNA
fragment into a similarly cut pET backbone construct. Using the two-step
method the LHy domain is excised from the backbone clone using restriction
enzymes BamHl and Xbal and ligated into similarly digested pCR 4-spacer-
GHRP vector. This creates an LHy-spacer-GHRP ORF in pCR 4 that can be
25 excised from the vector using restriction enzymes BamHl and Hindlli for
subsequent ligation into the similarly cleaved pET expression construct. The
final construct contains the LC-linker-Hy-spacer-GHRP DNA (SEQ 1D7) which

will result in a fusion protein containing the seguence illustrated in SEQ [D8.

30  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 ampilification. However, during the sub-cloning of
some components into the backbone, where similar size fragments are being
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20 Figure 4- Purification of LHN/A-GHRH fusion protein Using the methodology outlined in Example 3,
a LHN/A-GIRH fusion protein was purified from E. coli BL21 (DES3) cells. Briefly, the soluble products
obtained fokoavmgpasti«disruption were applied to a nickel-charged affinity maptsecephinsss Bound
proteins were eluted with 200 mM imidazole, treated 25with Factor Xa to activate the fusion protein
and then re-gppleekiosh serrukBIekeehRrGHATGNY Sl SQlM o SaERRIRT Eamdbe purification
procedure were assessed by SDS-PAGE. Lan€e 1: Molecular mass markers (kDa), Lane 2: Soluble
fraction, LariBSgr iR isieRel&@sklating Sepharose column eluant treated with Factor Xa under
non-reducing conditions, Lane 4: 30 Second nickel chelating Sepharose column load under
non-reducing conditions, Lane 5: Second nickel Chelatmﬁq epharose column eluant under

non-reducinf @RS, EXpeegsianAd RPEfiGRIaT8 WG nRanGHRR 2 USIOR nal sample

Undﬁr;%CliUC‘HQSCFM&*!QF@,&E@:WF%DRWﬁg@i&gsgﬁfﬁN{%HM%@mm%dd&mﬁ el aLo1

methodology outlined in Example usi rotein was puri coli

(DES) colls RS ARE RIS Bk (OB N6 g LR RO T ARIEs o

hickel-chargestaffastyacapsticineo poricBtomdipgotdtnsseereciotdesith @ 0-meiddedarele, treated

with Factor Xa to activ S|on eln an then re lied.to a s cond ickel-charged affinity
sl tE e DA g5

capture colufih@ %ya CALONG }'08 e Were A2ee? %%%@ Lane 1:
Molecular masenhad(éhéwG(@@)pmlﬁesmamwmmmmesmmhﬂ(eBM|h:g ®epharose 10
column elua d I i h%gﬁ Second nickel chelating
Sephar;c()?se §§Iﬁ§g{%q \(W ()Fr% ?e L%C??\éégcgoﬂr%?t?#rg u%ﬁ;%%%go %<el chelating Sepharose
column eluant under non- reducmg conditions, Lane 6: Final sample under non reducing conditions
Lane 7: Fin&mmg&ammf&mg@@nmmﬁ@npﬂcﬁdﬁhgure 6- LHN/A-GHRH and LHN/C-GHRH final
product. Usipg the methg quomo'gg %E, xam LHN/A GHRIé| and LI—}}N/%“GVIV—!HRH fusion
proteins wa gaFﬁFeSéOf?o =] 22 869 ?Pgﬁ?\fﬁ Hﬁr%atlon p Sealure were
assessed b;psmﬁcFPA@Eacume 1GQ0mVIofem:Lmlarﬁmia§§markarslr@lg[lh?%agie@xslémaismn@le

(LHN/A -GHRH) u raon reducin ition ne.3: Final sam LHN/A- \der reducing
condltlon L?r!?le na?QE%BFé”(tHﬁ/ Sl’?ﬁ% (—:E%nons}g tﬁeucr?gr%{:rq nof?ons% ‘?.é‘f% - Final sample

(LHN/C- GHEHRm@apredmmgstrahdm@m%ﬂ%agmﬂtaremlsﬁy&f m@;bdﬁilﬂam@ jopurat IGF-1 levels
evels 5 day L SRUPHb At ESBEAE ORAEI Oy S b e e DOt B
CP-GHRH-LAP-of et i fa- 2ilegk | IWWf\/q)OmI of overnight culture. Grow cultures at 37°C
until an approximate ODsgonm Of 0.5 is reached at which point reduce the
20 temperature to 16°C. After 1 hour induce the cultures with 1 mM IPTG and
grow at 16°C for a further 16 hours.

Purification of LH/C-GHRP fusion protein
Defrost fatcon tube containing 35 ml 50 mM HEPES pH 7.2 200 mM NaCl and
25  approximately 10 g of E. coli BL21 (DE3) cell paste. Sonicate the cell paste
on ice 30 seconds on, 30 seconds off for 10 cycles at a power of 22 microns
ensuring the sample remains cool. Spin the lysed cells at 18 000 rpm, 4°C for
30 minutes. Load the supernatant onto a 0.1 M NiSO4 charged Chelating
column (20-30 mi column is sufficient) equilibrated with 50 mM HEPES pH 7.2
30 200 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



Figure 8 shows the effects of i.v. administration of CF-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 awe 2eivasmtoo few an n number to be considered. Figure 9 -xatigibpbaBseHRH-LHD
on rat Gil levels in vivo Figure 9b shows the effects of i.v. administration of CP-GHRH-LHD

SXN10100 Jat | t ] ' trol
EFigure 9a) n@%@r%ﬁdgﬁ%ﬁnﬁ%tg%ﬁ%g E%»éehﬁg@é%{gﬁﬁg EE%%&;%% il(g%rg)lfia
Example 4 Bialtpkaiyaimplosi i ExanfipleN HiGthptb & gadhiple diexavipien (28x3nple 11 20
Example 12 £xample 13 Exaole LA SIRE 1SR I8R5 EATIoMS Fxample 8 Exampl

19 Example 20 Example 21 30 EXample 22 Example 23 Example 24 Example 25 Example 26
Preparation bfagh @i pderbririiee i o0caisiikétion BH HR/ZATMANeHRRsiRBrassion and

purificatton ak&ldihHfertynan SHARRAUSIONHRASHILC IR kh& RonCRtESssien protein
Expression and purification of a LHN/D-CP-gGHRH29 fusion protein Chemical conjugation of LHN/A

to SST TM MRS 36F1RIIgT @ SHsvert ATt &riin PR aiYr rieaire) Hrdshisenits fieetbd for treating
prostate ca%@rdweémifpratﬁgmmwr@ﬂl sellma-rapeer Mathosl fggraatingsologgciabeancer

Method for treating small cell lung cancer Method for treating prostate cancer Method for treating small

cell lung carRé&Nigh GPEbraRenaitclng dapicsr incthertier Medhg Bt GaMRIARRMethod for

treating prostaig-eagcesdethotider feating proedicalsingacanascMeihaddanteatingsilorectal
cancer Method for treating breast cancer .
10 Figure 1 demonstrates the purified protein as analysed by SDS-PAGE and
Figures 2, 4, 5 and 6 demonstrate other purified constructs using this

methodology

Example 4 - Construction of LHy/D-CP-qGHRH29 fusion protein
15 The following procedure creates a clone for use as an expression construct
for multidomain fusion expression where the targeting moiety (TM) is
presented centrally between the protease and translocation domains. This
example is based on preparation of a CP-gGHRH29-D fusion (SEQ 1D33),
though the procedures and methods are equally applicable to create any
20 other CP fusion of the present invention.

Preparation of CP-QGHRHZ29 linker insert
For presentation of an gGHRHZ29 sequence at the N-terminus of the Hy
domain, a DNA sequence is designed to flank the TM with an activation
25 protease site and spacer regions allowing incorporation into the backbone
clone (SEQ 1D4). The DNA sequence can be arranged as BamHIl-Sall-
spacer-protease activation site-qGHRH29-spacer-Pstl-Xbal--stop codon-
Hindlll {(SEQ 1D31). The DNA sequence can be designed using one of a
variety of reverse translation software tools (for example EditSeq best E. coli
30 reverse ftranslation (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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Method for treating colorectal cancer Method for treating prostate cancer Method for treating breast
cancer Method for treating small cell lung cancer Method for treating colorectal cancer Method for
treating prostatesesmanaroExample 27 Method for treating breast cancer Exampie2@@ Meiéhod for
treating small cell lung cancer Example 29 Binding, secretion and in vivo assay Example 30 - Method

for treating REAFRIAILCHRMNAGABEEH Ode %@@@@%ﬁ&"%@?dﬁ@ m@n%gﬂgalgc%gung cancer

Example 32 - Method for treating non-small cell lung cancer Example 33 - Method for treating breast

cancer ExarRptéesied Methedrasebtm g aipanesid irgutainc BAM ameEy 8B M R TR treating

colorectal capgglcHREXABRIBRR! THeHEdRIHISAINEHREOF AR RRBERS Bridamle-ddifisiivity of
CP-GHRH-LHD on rat IGF-1 levels in vivo Example 38 Activity of CP-GHRH-LHD on rat IGF-1 levels

in vivo Exanifie“88%SiAte JEEIOMSH RRACKAY 6" PR iRV AETRBHe I8 QERFAVISESESEEQ ID NOS
Where an ingithMeh @nigs aeidoiesigegoiantairiespending doilisbeedonsisgedicateddsany of the

oy S NSRS LRI, ISR LAY g 0 o
(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 seguence is then

10 commercially synthesized (for example by Entelechon, Geneart or Sigma-
Genosys) and is provided in the pCR 4 vector.

Insertion of CP-gGHRHM29 linker into backbone
In order fo create a LC-spacer-activation site-gGHRH29-spacer-Hy construét
15 (SEQ ID32) using the backbone construct (SEQ [D4) and the newly
synthesised pCR 4-spacer-activation site-TM-spacer vector encoding the
human gGHRH29 TM (SEQ ID31), a one or two step method can be used;
typically the two step method is used when the TM DNA is less than 100 base
pairs. Using the one step method the gGHRH29 linker region can be inserted
20  directly into the backbone construct buy cutting the pCR 4- spacer-activation
site-TM-spacer vector with Sall and Pstl restriction enzymes and inserting the
TM encoding DNA fragment into a similarly cut pET backbone construct.
Using the two-step method the LC domain is excised from the backbone clone
using restriction enzymes BamHI and Sall and ligated into similarly digested
25  pCR 4- spacer-activation site-TM-spacer vector. This creates a L.C-spacer-
activation site-qGHRHZ29-spacer ORF in pCR 4 that can be excised from the
vector using restriction enzymes BamHI and Pstl for subsequent ligation into
similarly pET expression construct. The final construct contains the LC-
spacer-activation site-gGHRHZ29-spacer-Hy DNA (SEQ 1D32) which will result
30 in a fusion protein containing the sequence iliustrated 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-cioning of
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30 SEQ ID11 SEQ1D12 SEQ1D13 SEQ1D14 SEQ1D15 DNA sequence of LHN/A DNA sequence of
LHN/B DNA sequence of LHN/C DNA sequence of LHN/D DNA sequence of IgA-HNtet DNA
sequence ofitbedwnramGHRP linker DNA sequence of the human GHRPrCifcsiondirmigin sequence
of the human GHRP-C fusion Protein sequence of the human GHRH-D fusion Protein sequence of the

human EGFB Jusiof et fHSRE LAtk A MATN i 47 SR Wﬁ%ﬂ@r{@tﬁ% %f‘é%ﬂﬁ”ce of the

‘human LEP116-122-D fusion Protein sequence of the human VIP-D tusion Protein sequence of the
human LEP186:0vEE CERSidRSPFS@in St fifdedofdhehamalh KeeT fasrnfBrRQCPESProtein
sequence ofithg hmAanaRldé C G835 fusion SEQ 1017 Protein sequence of the human GHRP-D
fusion SEQ 1018 Protein sequence of the human IGF1-D fusion SEQ 1019 Protein sequence of the
human NGF-C fusion 5 SEQ 1020 Protein sequence of the human SST14-D GS20 fusion SEQ

1D21Pf9t9irE§@ﬂ149[§3§ QfEQﬁﬁélé@@hMbﬁrﬁi&ﬁm&WQ@?R{G‘HRFMW@%%%Wmaﬂ ghrelin-A
fusion SEQ 1023 Protein seggaence CP-hGHRH29 N8A K1 2N M27L-LHD fusion SEQ 1024 Protein

sequence NABIIFEERERRE2PREA R R ERAFPHT0P 1 @ SEGS4P RS IREEGudHRIEDS the
|gA-H_Ntet-S&Tziéi:Hugiotlhé%@qﬂs@ﬁ@e?m@imseﬂL&EGE 0¥3B¢ ghetdNiet- GHRRekpsiesi&EQ 1027
Protein sequv%%?gro(f)ggig QsrcT)]%rr]wggéglsmasgi\é\{iﬁnfg%%?iﬁcation tag. These procedures and
methods are equally applicable to any CP fusion protein of the present
10 invention. Where appropriate, the activation enzyme should be selected to be

compatible with the protease activation site within each sequence.

Expression of LHyD-CP-qGHRHZ29 fusion protein
Expression of the LHw/D-CP-qGHRH29 fusion protein is achieved using the
15 following protocol. Inoculate 100 ml of modified TB containing 0.2%
glucosamine and 30 pug/mi kanamycin in a 250 ml flask with a single colony
from the LHW/D-CP-gGHRH29 expression strain. Grow the culture at 37°C,
225 rpm for 16 hours. Inoculaie 1L of modified TB containing 0.2%
glucosamine and 30 ug/mi kanamycin in a 2L flask with 10ml of overnight
20 culture. Grow cultures at 37°C until an approximate ODsgonm 0f 0.5 is reached
at which point reduce the temperature to 16°C. After 1 hour induce the
cultures with 1 mM IPTG and grow at 16°C for a further 16 hours.

Purification of LHND-CP-qGHRH29 fusion protein

25  Defrost faicon tube containing 35 ml 50 mM HEPES pH 7.2 200 mM NaCl and
approximately 10 g of £. coli BL21 (DE3) cell paste. Sonicate the cell paste
on ice 30 seconds on, 30 seconds off for 10 cycles at a power of 22 microns
ensuring the sample remains cool. Spin the lysed cells at 18 000 rpm, 4°C for
30 minutes. Load the supernatant onto a 0.1 M NiSO4 charged Chelating

30  column (20-30 mi 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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SEQ 1028 Protein sequence of the S5128-D fusion SEQ 1029 Protein sequence of the GRP-D fusion
15 SEQ 1030 Protein sequence of the GRP-B fusion SEQ 1031 DNA sequence of the CP-gGHRH29
linker SEQ $i32®MB4gequence of the CP-qGHRH29-D fusion SEQ 1033@ra&t8rimwaguendice of the
CP-qGHRH29-D fusion SEQ 1034 Protein sequence of the CP-gGHRH-A fusion 20 SEQ 1035 Protein

sequence 9%!56266#9%1%61%@8@6%&Pﬁﬁ&m&@aﬁs%@sﬁ 8f the GiBrAsaliRidign fusion SEQ

1037 Protein sequence of the CP-qGHR N10-PL5 fusion SEQ 1038 Protein sequence of the
CP-qGHRHHDOREI0- DX dsio g8 e kinss Biawi - sethivh EtobFapere P rasreeD pirieii 25 SEQ 1040

protein SeausReS BLIRECEr 9870 ARL IR AT O aiksin BTGP QISLS IghsfgBdS TLA-HNtet
fusion SEQ 1042 Protein sequence of the CP-UTS-A fusion SEQ 1043 Protein sequence of the
CP-hTGF-B&&iaings ¢abiomSEO-30 11! reetennsde teiontheeripraer-Bvitis $0-@820 fusion 30
SEQ 1045 Rretpinsaguencosy MiN:EE Q4P RBIaRINSas iR Qlitd B BREQEFRIES Protein
sequence of LHN/C SEQ 1048 Protein sequence of LHN/D SEg 1049 Protein sequence of IgA-HNtet

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 7.2 150 mM NaCl at 4°C overnight and concentrate the fusion to

10  about 2 mg/mi, aliguot sample and freeze at -20°C. Test purified protein

using OD, BCA and purity analysis..

Example 6 - Chemical conjugation of LHy/A to SSTTM
The following procedure creates a chemically conjugated molecule containing
15 the LHNxA amino acid sequence (SEQ 1D45), prepared from SEQ 1D1 using
the production method outlined in example 3, and a SST Octreoctide peptide
which has been chemically synthesised (SEQ 1D50). However, the
- procedures and methods are equally applicable for the conjugational
preparation of any polypeptide of the present invention, for example the
20 conjugation of TMs such as SEQ D51 or SEQ ID52 to a
protease/translocation fusion backbone such as those comprising the amino
acid sequences SEQ 1D45-49.

The LHWA protein was buffer exchanged from 50 mM Hepes 150 mM salt into
25 PBSE (100mM 14.2g NA2HPO4, 100mM 5.85g NaCl, imM EDTANa2 pH 7.5
with 1M HCI) using the Bio-rad PD10 column. This was done by washing one
column volume of PBSE through the PD10 column, the protein was then
added to the column until no more drops exit the end of the PD10 column. 8
mis of PBSE was then added and 0.5mi fractions are collected. The collected
30 fractions are the measured using the Apg reading and fractions cbntaining
protein are pooled. A concenfration of 1.55 mg/m! of LHWA was obtained
from the buffer exchange step and this was used fo set up the following

reactions:
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SEQ 1050 Synthesised Octreotide peptide SEQ 1D51 Synthesised GHRH agonist peptide SEQ 1D52
Synthesised GHRH antagonist peptide SEQ 1053 Protein sequence of the CP-MCH-D fusion 5 SEQ
11354 Proteimesuengsof the KISS-D fusion SEQ 1D55 Protein sequengeniimd3ribsés fusion SEQ
1D56 Protein sequence of CP-CRH-C fusion SEQ 1D57 Protein sequence of the
CP-HS_GHRH_1-27-LHD fusion SEQ 1D58 Protein sequence of the CP-HS_GHRH_1-28-LHD fusion
10 SEQ 11359 Protein sequence of the CP-HS GHRH_1-29-LHD fusion SEQ MO Protein sequence
of the CP-HEHEARHS1raMHD fusion SEQ 1061| Rfbte SétjuBrneSoffit &R GHRH_1-40-LHD
fusion SEC?%P |Utci|| sequence of theEP-HS [GHRHAATad-tHD fusionm SEQ11)63 Protein
sequence of the H-HS GHRH_A1a22-LHD fusion- 15 SEQ 1D64 Protein sequence
CP-HS_GHRROR148 Lysl 1_1-29-LHD fusion SEQ 1136% frigt#iaresrsg{8.62 i
GHRH_AIa%I%WZ:i—-ZQTHmS‘EQ D66 %r%ﬁqﬁﬁgggémq 244l
CP-HS_GHRH_A1a8 Asnll 1-29-LHD fusion SHQ 11367 Protein sequence
CP-HS_GHRH_Ala8 Lys20 1-29-LHD fusion SEQ 1D68 Protein
CP-HS_CHRbNB8WerE e Y5 A0rio0 ! orfy3ion A FRQLRAS BLAEI224H8 G6wn
CP-HS_GHRH_Al1a8_Asn20_1-29-LHD fusion SEQ 11170 Protein sequence _
CP-HS_GHRRPiagnsPRIA1 £OupYL 9D Buéien skehangel iReRBekuaikk the protein
CP-HS_GHRbhtAk AStRbnd- 230D fuSianaBeehtBTtRRERIeH SBAMANDET was then
"CP-HS_GHRH_A1l1a8 Glu_7 1-29-LHD fusion SEQ 11373 Protein sequence
CP-HS_GHRRASS sty rd sisitPri bR 28 sampies Isflorbpom temperature for

CP-HS_GHRb rhdatksGlu i3 ab? @l dusige Sef 1R RBreieimsegtenae wkthetio of
CP-HS GH -L HD fusion SE :176 Protein s ence qof t e
Crne oS LA Z R R R IS 1o ot Bere e dp e depvaSatPR Y Ala

5_1-27-LHDré#tisioroSEEvIEES Peoieit sexpiened dbithbaChepificCidRjdgAtiarl SThE[ZRI3BN 30 SEQ
1079 Protein sequence.CP-HS GHRH_Ala8 Alalb 1-29-1LHD fusi Q1D80 Protgin CP-HS
GHRH1 |asf&i@'3§§2 Eﬁfﬁa fﬁogioﬁl]gEBrﬁ%{gl Fl’aro O seaten%é BQN%E V% an tﬁ

CP-HS_ GHRiratys @idisnide- ( NiBSsiete SHER T @B R raidiphydoyiewestive portion to

CP_HS_GH%E%@L@E@%L%@ s R FPIJFIACIDSHUGASE cysteine on the

CP-HS_GH usion
synthesised peptide. In this case the peptide sequence is Octreotide which

has been synthesised with a free cysteine on the N-terminus (SEG ID83).
15 The SPDP-derivatised LHn/A was mixed with a 4-fold excess of the Octreotide
ligand and the reaction was then left at RT for 90 minutes whilst tumbling.
The excess octreotide was then removed using either a PD10 column leaving

LHn/A-Octreotide conjugated molecule.

20 Example 7 - Method for treating colorectal cancer
A 59 vear old man diagnosed with a stage I colorectal cancer is treated with
usual chemotherapy. To improve the effects of the treatment and to prevent
metastasis he receives a fransphenoidal injection of a GHRH peptide TM
polypeptidep of the invention (e.g. SEQ 1D 9, 23-24, 33-38, 57-87). In this case,

25 the polypeptide comprises a protease-transiocation fusion backbone of the
invention (e.g. BoNT/ D protease and franslocation 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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SEQ ID84 Protein sequence CP-HS_GHRH_HVTAL_1-29-LHD fusion SEQ ID85 Protein sequence
CP-HS_GHRH_QALN-LHD fusion SEQ ID86 Protein sequence CP-HS_GHRH_QAL-LHD fusion SEQ
ID87 ProteiwesenuemieP-hGHRH29 N8A M27L -LHD fusion 5 ExamplerC1/Reparatioisof a LHN/C
backbone construct The following procedure creates a clone for use as an expression backbone for

multidomain-fusian eXRrERHIEN- hBISGRAMRISI RIsPLARPRPAERIGNPL FEIRL/ PR Rgsed clone
(SEQ 103), though the procedures and methods are 10 equally applicable to all LHN serotypes such

as serotype MBS PPESEELI® BrYHAE4YihinstHEHBr SRISSHQ) IPsISEIRMPERRMaisS such as IgA
and Tetanug N (SEQ IBEhbYsusingthe ABPIeRERIs PERIiSRBE RBANsIcedangaRtesinpr DNA

template if creating by PCR amplification (SEQ 105). 15 Preparation of cloning and expression vectors
PCR 4 (Invitf§§ERFT thEerHs¥siestandard cloning vector chosen due to the lack of restriction
sequenges within the vector and adjacent sequencing primer sites for easy construct confirmation. The

expression yector is b s%j nté: ET (Novagen) expression vector which has been modified to
contain the \%‘?ﬁ'ﬂﬁfﬁléﬂc ﬁ?ﬁﬁ’ |?8F')'I\F Mﬂ%ﬁ%ﬁ;ﬁ%@ﬁ%bal-mndlll for construct insertion, a
fragment of &2 xprassidnueatar baghessdrevitiowedttayerdiatecrsionmabilizabieapddswitd, a variety of

vector baokboHE LS DERE B el ATy GG, 20 Rrepaon ol LR oA
sequence isrdefsisfasd hbackceves!adidreobihe el ginjﬂmﬁmidfsaqér&im (qbt&ided’[ﬂid)m fre_ely
availajp dajalang,paulees fehos A6 Ay SREC RS 0T B0 86 BHFCHPkHATA AR oha variet of

reverse translatio _
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 4 months later when the IGF-1 blood level
. starts to rise again and & weeks later no tumour is observable anymore with the
15 usual detection tools (MRI, ultrasound, breast-specific posiiron emission

tomography, mammography, Scintigraphy, etc).

Example 9 - Method for treating prostate cancer
A 71 year old man diagnosed with a stage |l prostate cancer is treated with
20 hormone therapy. To improve the effects of the treatment and to prevent
metastasis he receives an intravenous injection of a GHRH peptide TM fusion
protein of the invention (e.g. SEQ 1D 9, 23-24, 33-38, 57-87). Within 3 weeks a
significant shrinkage of the tumour is observed without appearance of
metastasis elsewhere, in correlation with a significant decrease in IGF-1 blood
25 level. The treatment is repeated 3 months later when the IGF-1 blood level
starts o rise again and 7 weeks 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.

30  Example 10 - Method for treating small cell lung cancer
A 62 year old woman diagnosed with a stage Il 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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30 software tools (for example Backtranslation tool v2.0 (Entelechon)). BamH11Sall recognition
sequences are incorporated at the 5' and 3' ends respectively of the sequence maintaining the correct
reading frame ZheiBiN7A sequence is screened (using software such as F€qBIBIELBNAEASTAR Inc.)
for restriction enzyme cleavage sequences incorporated during the back translation. Any cleavage

sequences Ugh e {PHBEHALE RARYRO or hesereslliied bydhie i yBlRmared enoved by the

Backtranslation tool from the proposed coding sequence ensuring common E. coli codon usage is
t&?&'é’@f’ﬁr

maintained. 'Bele§PEIBISABE id b §98SIRPBFETcPePiBB TG A Bytshid fier%s Graphical

Codon Usags,Analysgri&aneaitisong e @ Greprienbandeasontisage-raiipagsrsagd by
reference to%%ublished codon usage tables (for example GenBank Release 143, Se tgar%ber 13 2004).

This optimisHa ENA S8 BeARLRo AR RS AR IYNOH T E.0RRFYARIE FOXRY R Wi mmercially

synthesized (§oarsamgiornybrieicehes), Craean ordiLRigasp anogys) agidgsimsovided in the pCR 4
vector. Preparation of kiN/C inseﬁﬁ? DNA sequence is designed by back translation of the HN/C
amino acid & W@és(fﬁ?@ﬁﬂ@&? ﬁ’éél' avaltbie database sources such as GenBank 15
(accession number P18640) using one of a variety of reverse translation software tools (for example

Back translation toci)sl3 (;ﬁﬁ.?ﬁfﬁgﬁ%&%g@éa%nﬁg = %iﬁltia(?rc': 5‘38??”0‘3 added to the N-terminus and

Xbal-stop codSnHIn erminus ensuring the correct reading frame in maintained. The DNA
sequence isss&2arad fsingsaftegessdciyitis Setfgeilll o lDNABT s aE Is2Deiaierk vtitiction enzyme

cleavag seouRIoaR NENERIAIEC HUTHB AR NAE JrRRRAPT A SFRLIRNERS AR fpund to be

common to those require e cloning system are removed by t on tool from the

proposed cotiFigsiesjadicecenvesm) kansainneidaoinicstion asaged mamtaineeptidechcodon usage
is assessed iy faerends i SAEWAISRIGYTRISSEENIBS 75 StrrycaldCadomy)sagarinalyser

(Geneart), and the %GC content and codon Usage ratio assessed by reference to published codon

usage table¥/EeeRHaHiE@RhBHINKRISAEe AAMAWpHiB APRTYSLWIAP U IFRREHIANSB PDNA

sequence istaesseRasIsiy ey HheskasidanarraRrig Aldantdeehais S rNEFOpIBigMa-Genosys)
and is provided in the pCR 4 vector. 30 Preparation of the spacer (LC-HN Iinke%ﬁl’éﬁﬁLC-HN linker can

be designed§¥6in fit8EpHiRRIBIENLSNEPBREEG Ay LUBRAEE WREmM MR REr thR %&'the template.
For examplestiife ey Re & dinkaskdn s sasenseinedbsdneibniesrondadnvapitnentideregion that

exists between the cysteines of the disulphjde bridge een LC and HN) has the s nce
HKAIDGRSE%IQQWDJE@BW@? @‘Q%Rﬂg I%Etcﬁc?i c?gc,aagaﬁte.e S &qtf%ﬁcleﬁﬁ%mtion is freely

available fropareyaierblergaabastgeouCEAS netuae enBanko@eakssion number P18640) or Swissprot

20 Example 12 - Method for treating smail celi lung cancer
A 59 year old man diagnosed with a stage | Smali cell lung cancer is treated with
usual chemotherapy. To improve the effects of the treatment and to prevent
metastasis he receives a transphenoidal injection of a urotensin peptide TM
fusion protein of the invention {eg. SEQ 1D 42). Within 3 weeks a significant

25  decrease in size 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 4 months later when the 1GF-1 blood level starts to rise
again and 5 weeks later no tumour is observable anymore with the usual
detection tools (X-rays, CT scan, MRI, PET scanning, Radionuclide imaging,

30  bronchoscopy, etc.) or using the usual blood tests recommended for this cancer.

Example 13 - Method for treating prosi:ate cancer
A 66 year old man diagnosed with a stage lic prostate cancer is treated with
androgen deprivative treatment. To improve the effects of the treatment and to
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5 (accession locus BXC1_CLOBO). For generation of a specific protease cleavage site, the native
recognition sequence for Factor Xa can be used in the modified sequence VDAIDGRSLYNKTLQ or an
enterokinase @etivaiiarsite can be inserted into the activation loop to gernsrategh@sempaance such as
VDGIITSKTKSDDDDKNKALNLQ. Using one of a variety of reverse 10 translation software tools (for

example ECURERACHEAAleNETRE-LORSIaON NNASTARGNIE) oF Bogksagsiaen fggl v2.0

(Entelechon e DNA sequence encoding the linker region is determined. BamHI/Sa/1 and

Pstl/Xbal/stdpsiereisripteinanl stz eRARBeSeduibhdés gfe #izofBordict at MifBireid, in the correct
reading fra”&ﬁa?s@%i%fﬁ:éﬁqm'&e%fecﬁ@%&é&“%%%%m%_r%vﬁHﬁbtaépB@é?@ﬁé&”o@NASTAR

Inc.) for restriction enzyme cleavage Sequences incorporated during the back translation. Any

sequences tHMAZTESSUAGIY R @ oM iFRMESHAB KR GuiBD TRAIHSTRRRE St Arei®efoved

manually frogy e mepeRarading sesknBacCRINIAG RASIIARE teliicrdonusayelfmaintained. E.
coli codon usage is assessed by reference 20 to software programs such as Graphical Codon Usage

Analyser (GERBSHS HFfIIHRIRTE 2IKREHE G BRI GE 8B 80D R IBIEE to published
codon usageggables deexmmplp&enBockaRelepsesiASiteptember 1RMRO04)rahisampimised DNA
sequence is then commercial nthesized (fqr example hy Entelechon neart or Sigma-Genosys)
and is 25pro IRWheeE R&ZTS\%%%L@@@%%KJ%T%Y %8 t&ﬁ'@?tﬁé%;%?{ﬂéaﬁlone Due to the
small size, the activation linker must be transferred using a two step process. The pCR-4 linker vector
is cleaygd with I ination restrigtion; €nzym the cleaved linker vector then
servesYgs thgxraeB%?é?gn{t ﬁ%atﬁh%ﬁ?%gﬁ%%%gﬁéﬁﬁeﬁ%@?ﬁé Igg\ﬁ)e LC DNA. Once the LC encoding
DNA is inserefilupsteald afataiintiegDosad thatfe il - e LDMA Gengaeat cahinthiéd be isolated

and transfergeonlo the DE1 exRression Nectps Mess, Eng L GHOker f pil quiam,ihe, pGR 4 cloning
mi—lll?ﬁst restrlctlon%%? T oﬁ

vector using ! ymes digests. The pET expression vector is digested with the
same enzynisevent igalgsiasiateldenieseiMes: s prerpangided aieshosxeh preptutRePiEprevent

re-circularisaiign, I bitipker and iRl \B5%sRaqkPene Arp arlpuritiegeund i rurified insert

and vector backbone are ligated together using 14 DNA ligase. The product is transformed with
TOP10 Zells3RPRETRAE AR RS AHEBAKIFPISEINRRe L SATE BHARHMIBSA RIGHTGRSH BR5E-ASM. The process

is then repegiad;for theddNeirsertiag triatherdt siidindldd AesbistirnsiespbiepEGH ¢-linker

construct. 10Screening with restriction enzymes is sufficient to ensure the final backbone is correct as

all componelROSdeYRE SRSl &SRR PaYARESs TSR . MBWRETLF, ABRFYFRE sub-cloning of
some comperghisrintgitherzagkhangewbise stoapSIzgdIagMests ArericiPE Tesoaved@nd inserted,

sequencing Qf a.small. region ta confirm correct insertion is required. 15 Ex le 2 - Cqnstruction of
CHIC B CRTB SR BB B Bontie a BoHe 8 166 450 s Fotbcomstruct for
multidamainréusiomexes o thishenmectire targeting moiety (TM) is presented C-terminal to the
translocation domains. This example is based on

Example 15 - Method for treating breast cancer
A 62 year old woman diagnosed with a stage il breast cancer is treated with
radiation. To improve the effects of the treatment and to prevent metastasis she
25  receives a fransphenoidal injection of a VIP peptide TM fusion protein of the
invention (eg. SEQ 1D 13, 21). Within 10 days significant shrinkage of the
tumour is observed without appearance of metastasis elsewherg, in correlation
with a significant decrease in IGF-1 blood level. The treatment is repeated 2
months later when the IGF-1 blood level starts to rise again and 3 weeks later
30 - no tumour is observable anymore with the usual detection tools (MR,
ultrasound, breast-specific positron emission tomography, mammography,

Scintigraphy, etc).

Example 16 - Method for treating colorectal cancer
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20 preparation of a human GHRP-C fusion (SEQ ID7), though the procedures and methods are
equally applicable to create other protease, translocation and TM fusions, where the TM is C-terminal
to the transiwcatios/ tiomain. Preparation of spacer-human GHRP insert 2B@uGpresgf@ion of an
GHRP sequence at the C-terminus of the FIN domain, a DNA sequence is designed to flank the

spacer and laigtead aeici tEMfEgRRs A VA A iage oralica dupdlicBAgkbeBREIGRR (SEQ IDS)
The DNA sequence can be arranged as BamHI-Sall-Pstl-Xbal-spacer-GHRP-stop codon-Hindlll (SEQ

ID6). The DRINGRYueHRUAVS DR SFREE Q5iNG diseBIan BB BFDGRL BIR@HHARSIANSN software

tools (for expspplgds di SamEsHiHiIcall Fpyeter rnmatiors DNARIEARRE ) prstBiackiranslation tool
v2.0 (Entele,chon%). Once the TM DNA is designed, the additional DNA re&;ired to encade the

preferred spREFIOR RS HESHiEd Ot is PIBIEFo Y §6'6h B0 ECRRPEBIAREE @A diy HAXKY iS maintained
for the spacehseBP amngl restisticarapeguencestasidditatibevieed, serenetationoivitreeeded by the
bases TC, which would result in.D thylatjon. The, DNA sequence is screened for, restriction
cequences HEBHIAPERASH AtTh AT R Esloe s & PR fo ERGaR b M Fomanning
sequence erstarindreothatBHE! Cidcd teddstasade iseagaianed. Eveeklatiemnosageis assessed by
reference to, soffware programs such.as Graphical Codon Usage Analyser (Gengart), and the %GC
content and%ocg%)sneﬁvs?g)éeeg‘rag 0'a5gedsd ey T8 eaﬁ;%%% %Oﬁugcﬁ(gﬁeé%% 8%Cé§)§(ge6 grt%%%n(for example
GenBank RélBAstcan 2186 pratiberlaapoleyr dinisobriveisedeDigR s éGidjcay shemreemmercially

syntheﬂ')zed (for 10 example by Entelechon, Geneart or Sigma-Genosys) and is provided in the pCR 4
vector. Insertion of spacer-human GHRP into backbone In order to create a

LC-linker-HNPspade Ghrtetindifar tieatnamrpstatg eaacer

A 867 year old man diagnosed with a stage Il prostate cancer is treated with
external beam radiation plus hormone therapy. To improve the effects of the
freatment and to prevent metastasis he receives a transphenoidal injection of a

15 ghrelin (GHRP) peptide TM fusion protein of the invention (eg. SEQ ID 8, 17, 22,
26-37). Within 3 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 4 months later when the IGF-1
blood level starts to rise again and 7 weeks later no tumour is observable

20 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.

Example 18 - Method for treating small cell lung cancer

25 A 85 year old man diagnosed with a Small Cell Lung Cancer at extensive stage
cancer is treated with usual chemotherapy and radiation to treat the brain
metastases. To improve the effects of the treatment and to prevent further
metastasis he receives an infravenous injection of a GHRH peptide TM fusion
protein of the invention (e.g. SEQ iD 9, 23-24, 33-38, 57-87). Within 4 weeks a

30  significant shrinkage of the tumour and disappearance of the metastasis is
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 turmour
is observable anymore with the usual detection tools (X-rays, CT scan, MR,
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15 backbone construct (SEQ 1D3) and the newly synthesised pCR 4-spacer-TM vector encoding the
GHRP TM (SEQ ID6) a one or two step method can be used,; typically the two step method is used
when the TM®bdbvisstases than 100 base pairs. Using the one step methog¢has@RRR4arE:be inserted
directly into the backbone construct by cutting the pCR 4-spacer-TM vector 20 with Xbal and Hindlll
restriction e inserting the . TM .encoding, DNA. f nt intQ a sjmilarly.cut pET backbone
construct. Urg;i%/g]t%ea%v%ﬁl@te%%rﬁgél%%@r%%ﬁﬂo%n‘tl)g%(lzg é%(%orlg) d ?r%r% ﬁqeu'g:a %%%g %‘I‘é&e using
restriction eflgoddsBanscbamented drdhigareceto similarly digested pCR 4-spacerGHRP vector.
This creates an LHN-spacer-GHRP ORF in pCR 4 that can be 25 excised from the vector using
restriction enzymes BamHI and Hindlll for subsequent ligation into the similarly cleaved pET

expression cofmie 1ScMpihachirtiieatnatsintones oo HN-spacer-GHRP DNA (SEQ ID7)
which wall reguidn adHeiRN REAeIRGRNBN REHNE seguencRiiHsiaed eer FRHEReddmgreening with

restriction enzymes is sufficient to énsure the final backbone is correct as all components are already

sequenced E&ERed] BilABreNRiNE SIRRESR dredTeRIME T ERIIN PIfVERbA! j8rh@8luring the

sub-cloning efcerag sarapepesisitiPitheiaciieneiamerssimiBTMZR I MOMHasetheing removed
and inserted, sequencing of a small region to confirm correct insertion is required. Example 3 -

Expression ANPRiIRRicEHontoRdR A/ Ehul PeaR PGS A PRISLIGARPRAERER 84 B8R preparation
of a human s G5 fesigsraahtanaintbthectesiaeceshowtistssi EMEewiets thes pETnexpression
vector QRF also encodes a histidine puyrification tag. e procedures and methods are equally
applicale (R R AR PR E OR R eIt LBk i TR GFERUTERD Bppropriate,
the activatiorepaaigdeishauithd ot edted thddEDdobipadi by svithatie joroasgaictimatidh site within
each seque xpression. of LHN/C-GHRP, fusion. protein. Expression,of the LHN/C-GHRP fusion
protein is acﬁg%ﬁg us%ié}thﬁgfolﬁ%mvér% p}rsotog:%ﬁ%mé%%atg@boﬁr% of ?chljifé%te Fon anll‘T_’lng 0.2%
glucosamind GHoNDS@Pg LTl seamaniicin $t2n258m)| HagktndtHexslinflecsatmmefrdmydmic HN/CGHRP
expression i 7C, 225 rpm for 16 hours. Inoculate 1L of modified TB
containing O%%ggelﬁgg\gﬁ%%%rﬁ%ﬁ'lg/ml kanamycin in a 2L flask with 10m1 of overnight culture.
Grow ddltures at 37C until an approximate OD600nm of 0.5 is reached at which point reduce the 20
temperaturegQAfGte/Yier MAPdd 1oL R dbn § Bheast WihckmM IPTG and grow at 16C for a further 16

hours. Purification of LHN/C-GHRP fusion protein
A 54 year old woman diagnosed with a stage llib breast cancer is treated with

neocadjuvant chemotherapy. To improve the effects of the treatment and to
prevent metastasis she receives a transphenoidal injection of am ErbB peptide

20 TM fusion protein of the invention {(eg. SEQ ID 10). 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. She is
then submitted to a modified radical mastectomy is with reconstruction. 3
months later when the IGF-1 blood level starts to raise again, a new injection is

25  realized and 8 months later no tumour is observable anymore with the usual
detection tools (MR, ultrasound, breast-specific positron emission tomography,
mammography, etc).

Exampie 21 - Method for treating colorectal cancer

30 A B2 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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Defrost falcon tube containing 35 ml 50 mM HEPES pH 7.2 200 mM NacCl and 25 approximately 10 g
of E. coli BL21 (DE3) cell paste. Sonicate the cell paste on ice 30 seconds on, 30 seconds off for 10

cycles at a payvaingfi&idmicrons ensuring the sample remains cool. Spin therysemhaatals18 000 rpm,
4C for 30 minutes. Load the supernatant onto a 0.1 M NiSO4 charged Chelating column (20-30 ml

column s Uil ey IRIETIAS0 ML HERES 0% 130,200/ NVAG) g siep gradien

of 40 and 1 was away non-specifl oun protein an e fusion protein
with 200 mwnﬁmmemmehmm@imw@mma@@mﬁt SRCHBE MMGHEPBEB@H 7.2 200 mM

NaClat 4 puaniall e measiie i BPa! dislalvRedHuian PIPIRE iddddag off actor Xa per
1 mg fusion protein and incubate at 25C static overnight. Load onto a 0.1 M N1SO4 charged Chelating

column (20-88 #R6¥IHIE isT berfreaimteat wib rae RN Dookel SEEESSISH 4 PorbsiieNacl. Wash
column 40 bggeline Wil PO HNLE RVESRIts’td RS0 APANAS - IsipstRs 23 M @i of 40 and 100

mM imidazole, wash away the non-specific bound protein and elute the fusion proteln with 200 mM

imidazole. D?Qﬁ%’é@ﬁ@e’:lm’éﬂol"@sww6%&%5@9&@9@@0@@%'%?@@%Iqﬁf 9880 PENI NaCl at 4C
overnight angtgenerfeaie the IBIRIPS! Ehahiecé A brgdmik alisidehsarplpRagkieeaaat -20C. Test

purified protein using OD, BCA and purity analysis. 10 Figure 1 demonstrates the purified protein as
analysed by SDS-PAGE and Figures 2, 4, 5 and 6 demonstrate other purified constructs using this

methodolog¥ kaapieiaZ - mnmwmmmwgw&ﬁmmueg fusion protein 15 The following
procedﬂée crea/,?s a Cl(érf]s? for us as an§ }Bit ssign_con iructf or muIUdomaqﬁfusmn expression where

the ta tlngA ?ﬁ' B4°& yaoéf\?/%%n e %?gtgag%ngﬁﬁ trahe é%gt domains. This
example is lrasgdoe ;blnewmloﬁ“ of iaamﬁquHERHﬁ@eﬂ fosidne( SESHHR238)atisb tig hptleegniocedures and

methods ar | IC creql fit It Preparation
of CP-qGHS&ggﬁ%‘gﬂ%sgta (\)}(rgspr%segg} o%%g an q%}gﬁ %qsgeaﬁgn%e%%a% Weﬁé%mus of the HN
domain, a DNA’E@:@qQénh@ i Rigighe@go fatk the TR With aMVibilvdlioveeksprteigséistetand spacer
regions allowing, iacRrpgrayon IR gie NackRaRR ElPNGR&SR Ep‘zﬁeéﬂ‘%ﬁc%'\'éf geggan be

arranged as BamHI-Sallspacer-protease activation site-qGHR acer-Pstl-X I--stop codonHindi!!

(SEQ I331) Eleavhers, dgesintalionnis desighiSeansilgsrass: i Ja@fielypee ened trahsiation
software tooje&an @R P Elissen hestis. 15& %@n@veﬁﬁ%eteﬁnﬁ'am (RIASTEAR 16Gide0r

Backtranslation tool v2 0 (Entelechon)). Once the TM DNA is designed, the additional DNA required to
encode the BESHETEY éaé%?”@éré%t@driﬁ dHESUR i§ RERSHEPID BRI e i ridet ¥SHaIng frame is

maintained mtms@@a@@ss(w@ﬁa%@@e@mo@@te m@HzPéﬂ%%@fm [epHiiRy ARsyeTeS and that the
Xbal sequence is no dprece e%the % S TO would result in DAM methylation. The DNA

sequence .s%a%»e%t& ﬁ 8@ Eﬁrﬂ?c g "any additional sequences are

removed manually from the remalnlng sequence ensunng 5 common E. coli codon usage is
maintained. E coli Fé’ﬂ? afe r @/ reference to software programs such as Graphical
Codon Usage SRR ser (Ge ﬁearésf 'a/ﬁ tent #d codon usage ratio assessed by
reference toméﬁllgeedcﬁddmmgmweec(mmmsmwam BerdsReioaseid A& aBsptaithber 13 2004).

This optimisegolggjﬁ\%e'g%%%eoiﬁ]éng&' To improve the effects of the treatment and to
prevent metastasis she receives a transphenoidal injection of an NGF peptide

25 TM fusion protein of the invention (eg. SEQ 1D 11, 19). Within 8 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. A radical mastectomy is then realized with reconstruction. The injection

of the fusion protein is repeated 3 months later when the IGF-1 blood level staris

30 o rise again and 8 months later no tumour is observable anymore with the usual
detection tools (MR, ultrasound, breast-specific positron emission tomography,

mammaography, etc).

Example 24 - Method for treating small cell lung cancer
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10 commercially synthesized (for example by Entelechon, Geneart or SigmaGenosys) and is provided
in the pCR 4 vector. Insertion of CP-gGHRH29 linker into backbone In order to create a
LC-spacer-aptivatiorssite-QGHRH29-spacer-HN construct 15 (SEQ |1D32) rivigitiiedusokdzone
construct (SEQ 1D4) and the newly synthesised pCR 4-spacer-activation site-TM-spacer vector

encoding th%%%“gé‘aﬂ%lﬁqﬂﬁgﬁ BRI b R IPRRRr S stenarthay _‘E@Hﬁ%‘éﬁ%@% typically the

two step method i$ used when the TM DNA is less than 100 base pairs. Using the one step method

the qGHRHZ29NRecBrég@ied MitbeGReBIRREAPYI Ry atieRe Bagididhne EBnSIRIEYBU Utting the
PCR 4- spacgfeaalivatipg SHestthAraRasRH S CipavMth RallRmssRsthrepiciionsarmees agd inserting the

TM encoding DNA fragment into a similarly cut pET backbone construct. Using the two-step method

the LC dom&RTH/ERASEN NG IRK BLEIGSIRE Biche BEiRg PestiariTe MM HeOBRMIARARH Sail and

Ii%ated into siailayrdaestes @E%JB 46,smggs,awyggm ;Filtafwwbrza@@@xe?%igwﬁa@teates a
LC-spaceractivation site-qGHRH29-spacer ORF in pCR 4 that can be excised from the vector using
restriction eﬁ%{’ﬂi@g%aﬂw e rEuﬁ?&&ﬁ\é‘?ﬁ Ii&' 8H§nﬁ?§ﬁﬂf@?ﬁ?p§ %@@%ﬁ construct.

The final cortiavdicentainstieadiCspateaaitniiiantsiecrasiR M 2% 5phtesadd NelNA TBEQ ID32)

which will result 30in. a fusion protgin containing the seque iflustrated in SEQ, 1D33. Screening with
restriction e %ﬁ%@%'gurﬁf%?@ﬁ??ogeﬂ@@r ?h%Pﬁ%]g\Y ﬁbea{\clgﬁ%jé?sfj‘cﬁ%)&e gﬁs\f gllsgé?tn?pgngﬁ?s are already
sequenced egaiitnzed, &itherdosirigtsymbdsisionfaloningri?atie aanytificatiovitrtHthwevsuatluring the
sub-claning et intg-t a n > Sj Sia ize fr >geing removed
and incsi@rted‘? éégq&lipeﬁlgﬁdﬁ)?g?%ﬁigg%ab?gﬁﬁir%ng\gti).gé}e%ﬂrﬁ r[{}z(?rﬁ§ %ﬁr@gﬁrgeryﬁgad@ ‘mple 5 -
Expression/ pafifibagserpyHiD CRIGHRH2D fl Slonp iostsTarnssentdpieias busedrmepreparation of
a LHN/D-CP-qGHRH29 fusion containing the sequence shown in SEQ ID33, where the pET
expression vector ORF also encodes a histidine purification tag. These procedures and methods are

equally applfx#ents 25, dethsrfosseating srlqrrasheancRivention. Where appropriate, the

activation engyraeshpuibensplegiothinhe aampatilewith thirrieiaastelvAliamaie yvithin each
sequence. Expression of LFIN/D-CP-qGHRH?29 fusion protein Expression of the LHN/D-CF-gGHRH29

fusion proteffT@EINETDelRG Bl BHERBRAR]FFotBLSISIRBRIRIRIM B0 BYRBaRids 9B containing

0.2% glucosgpmingrad30A2gml3kananysinyniaid 30 weldlask widhircainaeaatagy tpmdhe
LHN/D-CF-gGHRH29 expressjon strajn. Grow the u*]ture at 37C, ZFM;Pm for 16 Eecﬂ)ur,s. Inoculate 1L
of modified HTEBA G020 GNE LA A HETA R3S 21 SRRCRAIRR 1om of

overnight 20:ttarsigificanc disreasd B7IGENtibopdpprekinTaie tabeccyvesohebtissegohed at which
point reduce_the temperature t%lqc. After.?.hho r induce the cult rgs4with %hmM IPTG and grow at
16C forafuﬁﬁ'gre@étﬁo@@?ve g wrnour. The treatment is repeated 4 monihs later when
20 the IGF-1 blood level starts to rise again and 8 months later no tumour is
observable anymore with the usual detection tools (cotonoscopy, CT scan, PET

scan, etc.) and the level of carcinoembryonic antigen (CEA) stays normal.

Example 26 - Method for treating prostate cancer

25 A 86 year old man diagnosed with a stage Il prostate cancer is treated with
brachytherapy and extemal beam radiation combined. To improve the effects of
the treatments and to prevent metastasis he receives a transphenoidal injection
of an ErbB peptide TM fusion protein of the invention (eg. SEQ ID 10). Within 5
weeks a significant shrinkage of the tumour is observed without appearance of

30  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 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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Purification of LHN/D-CP-qGHRHZ29 fusion protein 25 Defrost falcon tube containing 35 ml 50 mM
HEPES pH 7.2 200 mM NaCl and approximately 10 g of E. coli BL21 (DES3) cell paste. Sonicate the
cell paste owisgndisegonds on, 30 seconds off for 10 cycles at a power et2&:BiGorseasuring the
sample remains cool. Spin the lysed cells at 18 000 rpm, 4C for 30 minutes. Load the supernatant onto
a 0.1 M NiSO4 charged Chelating 30 column (20-30 ml column is sufficient) equilibrated with 50 mM
HEPES pH 7.2 200 mM NacCl. Using a step gradient of 40 and 100 mM imidazole, wash away the
non-specificExamgle dteiMatiod for freafiirbhnieagtiaie®r 200 mM imidazole. Dialyse the eluted

fusion protein 3935 ek BRBIEERESP 3 200N NECIaLAC avarghLangimeasLre the

OD of the di;lﬁl%sed fusion protein. Add 3.2 pl enterokinase (New England Biolabs) per mg fusion
protein and AfiuyRiE Kierseiesafioavenagiheteeyd ehesatberaniiacsh tasivedehelafifg column

(20-30 ml copmpvis feTiciepis eAuNBrategatt 8RdMY rdVembndkb s 8mbtdiassl sWash column
to baseline with 50 mM HEPES pH 7.2 200 mM NacCl. Using a step, gradient of 40 and 100 mM

imidazole, WEISRORLP IR HURCUOR &fi@ pEGRERHSRIFMAAPTRHE FLEISRDIMER WitFS00 mM
imidazole. Di#ysqthe®luteyl fugiahiproteizaaiastighittat raMitkegE Spthd . ubdlimM NaCl at 4C
overnight andﬁ.(?:oncentr%‘e the fusion to 10 about 2 mg/ml, aliquot sample apchfreez at -20C. Test
purified pro@F R WISSEARRPIRING 2PN R SRS En dim Gl SERRLAAGh & LHN/A to
SST TM Theifpiltvanigderyeederis deRte bnctdavidal i ite hjagrteth hio kendeted daimng:a5 the LHN/A

amino gcid uence (SEQ ID45), prepared fram SEQ ID1 using the production tho@outlined in
example 3, z\%%rav%‘éﬁ‘ gtrle&o%dq)e %%8 ide Vvl ich has been ¢ arfﬁcgﬁg sé/nrﬂ%gs&gsseoa %‘E ID50).
However, thiimeaceidurbseavabineathydoegendubiy uspel cebkefontieoto tiligatidinaspuegaration of any

polypeptide : tl I at%m[%] 'm@éi f such as SEQ ID51 or SEQ
ID52 to a prggg%?e%égﬁi%é%gn%ﬁéﬂﬁ %%)ﬁck on @Eéﬁf a@%mse %@rig}r@;the amino acid sequences
SEQ 1D45-49. The LHN/A protein was buffer exchanged from 50 mM Hepes 150 mM salt into 25

PBSE (100reihid-29 AR FOPIRMEERSNA e IMJEQIFAMA2 pH 7.5 with 1M HCI) using the

Bio-rad PD10 column. This was done by washing one column volume of PBSE through the PD10

columr3the Hréfeiedaaitheiradtiren@sakt wilumsmatl Gelntersdfacekietifd eYeseie PD10
column. 8 miggEPBSRexas then dabandlprasdrastiens argerligetedol inrelectad 30 fractions

are the measured usin}g the A280 readineg and fractions containing protein are pooled. A concentration

of 1.55 mg/rRffeeiErK/ RIS FREME ARINAHRISGRE BT ERIE SEBYPRISHS VESSHE %0 set up the
following reagfiensieNyRR OB BAOR GFER2AEBIOE0RRH SIDH b fee/md. ROSTGEPDP or

SUHO_LC_SP(QQP. SEQ ID 8, 17, 22, 26-37). Within 3 weeks a significant shrinkage of the
20  tumour and a diminution in size of the metastasis is observed without
appearance of new metastasis elsewhere, in correlation with a significant

decrease in IGF-1 blood level. The treatment is repeated twice after 2 months

and 5months, when the IGF-1 blood level starts to rise again. The patients died

11 months later, 6 months later than expected with this type of treatment and

25 this stage of the disease.

Example 29 — Binding, secretion and in vivo assays

To determine the efficacy of the polypeptide fusions we have confirmed their

ability to bind appropriate receptors, decrease GH secretion in vivo and in vitro,
30 and to decrease tumour growth in vivo. The following assays are exemplified

with GHRH fusion proteins

A) Binding assay:
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A 200 pl 0 B 200 pl 4 fold increase 0.62 pl C 200 pl 8 fold increasel.24 pl Sample were left to tumble
at RT for 3 hours before being passed down another PD10 column to buffer exchange into PBSE and
the protein Yyeonteimngdractions pooled. A final concentration of 25Mm Dicrgasothanmasided to
derivatised protein and then the samples left at room temperature for 10 minutes. A280 and A343
readings we ﬁl?aeig rafi , ipteraction reRetion which
resulted in aﬁﬁtenv t@a@%&aﬁ%@o. Egt\;vr&eegrﬁ%ér% | égﬁgé%%%ﬁd ﬂ?tr\?lé%%eptl_ grigo%jug%té!on. The SPDP
10 reagent tds tbamewianigyadiatssiobescarHnizaegedoMsi dRgIeEaaiNNEIdPUS S ester, leaving
the sulphydiyly eacyeaeadafpRAdisHRNER banrie (iR ee R LA aumnlRliGe cysteine on
n

the synthesised peptide. IS case the peptide sequence is Octreotide which has been synthesised
with a free cyéteipleriptendox 48 aivissEt PrsyratiorTies BeBRsakrivatised LHN/A was mixed with a

4-fold excesgghihg feiteatidesigandansibmeagstmursidienisiinhRAdentommuies whilst

tumbling. The excess octreotide was then removed using either a PD10 column leaving

LHN/A-Octr&¥tRied: 6finduted WsidddR 8 Eeanisiem. KetBlardre ity JrFeda¥ncer A 59
year old maheiaane sedom - B ReBrHreofeiessakcaIte I A theatrrandt Bsapearamimerapy. To

improve the effects of the treatment and tg preyent metastasis he receives a transphenoidal injection
of o GHRH (RN R b Bl T ERHEEE SARSTH & TED4/054258 B9Ih) 1n his
case, 25 thevasbypepbideccomisisesrarpra@ s eotridéid ativre f@GHRHAciboneatbihao be

10 tested.

B) Secretion assay:

Using MLT/S cells known to express the GHRH receptor and to secrete Grth
Hormone we demonstrate the potency of the GHRH constructs on GH .

15 secretion. After 48h with 10®M corticosterone to induce the differentiation of the
MIT/S cells, the culture medium is replaced by a culture medium containing
10nM of the GHRH-fusion-proiein {(LHnD and double-inactivated LHnD as a
control). After 48h, the MIT/S cells are submitted fo a secretion assay using
10uM forskolin, or 40mM KCl or 10°M GHRH. An example of this type of

20  secretion assay is presented on Figure 3 using various LHn to determine their
efficiency to decrease Growth Hormone from MtT/S cells.

C) In vivo assay:
The GHRH-fusion-proteins (Figures 4 and 5) are tested in a xenograft model of

25  cancer using colorectal cell lines: Caco 2, HT 29, SW 837, or SW 480
transplanted in 4-6 weeks old athymic nude (Nu/Nu) mice. The mice are
injected with 0.5x107 cells. The tumour size is measured by digital calliper
twice a week and tumour volumes are estimated according to the formula for
an ellipse (short dimension)*x(iong dimension)/2. When the xenografts reach

30 ~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 ceils when they are in S-phase and is then a specific marker
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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 @lsewheieydn correlation with a significant decrease in IGF-1 hloga:ieueh/gsbes¢reatment is
repeated 3 months later when the IGF-1 blood level starts to rise and 4 weeks later no tumour is

b bl ' tect] GBET .) and th
evelof carc o e B e el s B PR O R Ceaing
breast canc€eXIBR yemcticenwndanisnlyrnane dnagststigedldnessic aiddors treatedamith usual
chemothera@mgggérﬂmr@\%gw%&{fiﬁgédﬂfe gdr%@@%ﬁ%&%%ﬁy?t @ptgs%%?gs receives a

transphenoidal injection of a ghrelin peptide TM 10 fusion protein of the invention’(eg. SEQ ID 8, 17,
22, 26-37). \Whthid 4age0rding signihieamt anpiacigeos thstiuabenss dbseieal \sigf @ afbsearance of

metastasis qlsewhiares IEAREIIgAIV N ERAISISGIRARRINE TwilnigadeyRitelhe treatment is

repeated 4 months later when the IGF-1 blood level starts to rise again and 6 weeks later no tumour is -
observable AWHRORE (i e ERRIGE) Ao SR5APREE RS IfRFaddBHBISHReRS LB ific positron

emission tomography, mammaography, Scintigraphy, etc). Example 9 - Method for treating prostate
cancer A 71 year old man diagnosed with a stage Il prostate cancer is treated with 20 hormone
therapy. To m&?ﬁe effects of the treatment and to prevent metastasis he receives an intravenous
injection of aree4R Hi peptidefifv fustomretian tidhaiiGRtiomxi Js SEQaId Sppleddh33-38, 57-87).
Within 3, weeks a significant shrinkage of the tumour js, d. without arance of metastasis
elsewh@re, i?rqecaogwgl gﬁ%itﬁyads?ﬁﬁaﬁém %ECL}I %%e%%éﬁ%ﬁogdsz%qﬁﬁg? e fe&fREnt is repeated
3 months latiewirelifeheditd Fofl thio HaH el elestantaia rismagainamdifuyeek Thtesiow tionour is

observable %@%ﬁ%ﬁ&'&%ﬂj&ﬁé@ ﬁ%%ﬁggéégg}%(x-ray, ProstaScint scan, MRI, transrectal

ultrasonograp scan, etc.) an SA came back to normal.

Example 30 - Method for treating non-small cell lung cancer

15 A B2 year old male non-smoker diagnosed with a stage |l adenocarcinoma, non-
small cell lung cancer and undergoing radiotherapy following surgical removal of
the tumour is given a transphenoidal injection of a GHRH peptide TM fusion
protein of the invention {e.g. SEQ 1D 9, 23-24, 33-38, 57-87). Within 4 weeks a
significant decrease in the size of the tumour is observed without appearance of

20 metastasis elsewhere, in correlation with a significant decrease in I1GF-1 blood
level. Radiation therapy is discontinued at this point and tumour size does not
increase and there are no metastasis observed. Treatment with the fusion
protein is repeated 3 months later when the IGF-1 blood level starts fo rise again
and tumour size remains stable with no metastasis over the next 3 months

25  without any additional intervention being required.

Example 31 - Method for treating non-small cell lung cancer

A 60 year old female smoker diagnosed with a stage IV undifferentiated large

cell carcinoma, with metastases in the liver and bone undergoing chemotherapy
30  and radiotherapy is given a fransphencidal 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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30 Example 10 - Method for treating small cell lung cancer A 62 year old woman diagnosed with a
stage Il Small cell lung cancer is treated with usual chemotherapy. To improve the effects of the

treatment argdegpsavetymetastasis she receives a transphenoidal injectigp-plg16EnkReptide TM
fusion protein of the invention (eg. SEQ ID 15, 18). Within 4 weeks a significant decrease in the size

of the tumouy, i olg rved without appearance of metastasi Isewlgt.er , In correlatipn with a significant
decrease in igéigr %?c')%%l 'ISe\/Sé?.WﬁS?e%DF%Z?%gnmgl}%"ﬁeg&’@é“’fmﬁtﬁé 'ﬁfgr'%fgéY?fh@I E0hiood level
starts to risetesgpaimen o divedekotateotetintumour is observable anymore with the Susual detection tools
(X-rays, CT scan, bronchoscopy, etc.) or using the usual blood tests recommended for this cancer.

Example 11 - Method for treating colorectal cancer A 53 year old man diagnosed with a stage It
colorectal cdrsempleddtedpitroddarstianting nsinssaqall Teliung canicereffects of the treatment and

to prevent metasiasis bey %g@vs@ﬁo%%% &@&%&Hﬁ@g@g fﬁ@&% §&Tcgg&rﬁ§'&9% o fusion

- protein of the inveéntion (eg. SEQ ID 16, 20, 25, 28, 39-41). V\?It weeks a significant shrinkage of

the tumour i§'60BEIVER \itHbE GaIbehrEiRE FraTelastiv® Astamiieenoidetriignsanwih a significant
decrease in ¢S PepadoTRVRls bR ERSIMSNHS TRRGRIGH @ B1O8ENS |9y when thg l-1 blood level

starts to rise and 4 weeks later no tumour is observable anymore with the usual detection tools

(colonoscopy? Cflscay BET ScyRektcd signifieantyehopkadaneleBryemeuintgehYe ) returned to

the normal. tfo@EnapisckPeanieibochinadiaatng senalbee!l kNG FaRERAARE Yealigidicaan diagnosed
with az ager?iFSmall cell Jgﬁ_g cgpcer is treated with usual chemotheraé)y. To improve the effects of the
ta eta

treatm e &h 90R IRusle LR U SAIARED e FRABAISH SN B IREHRER peptide TM
fusion proteithef BE-thusotionded. SEM B423eVdihin Ineekswaiapifisrnt 25 deatrask in size of the

tumour is observed without earance,of metastasis, elsewhere, in correlation with a significant

decrease in %?—Qtlv%?o%av %v%?&ﬁgqrggﬁ%m %ﬁe{z%éayﬁ’rﬁiﬁ?@ﬁ‘a&ﬁrﬂ%&%ﬁgq@m@blood level

starts to riseRagionaniiti® weeksngtebmodhosmopis oksenablesiy rtrareusithl throgsuabgietection tools

(X-rays, CT %Mg{ggﬁ‘s{ﬁ%%}%@ﬁamonuclide imaging, 30bronchoscopy, etc.) or using the usual
e

blood tests recommen or this cancer, Example 13- Method for treating prostate cancer A 66 year
old makdiagnosed with a stage llc prostate cancer is treated with androgen deprivative treatment. To

improve the gfigefs10138¢ Hieaid 1bAedeng breast cancer

A 50 year old woman diagnosed with a stage llla breast cancer is treated with
neoadjuvant chemotherapy. To improve the effects of the treatment and to
prevent metastasis she receives a corticotropin-releasing factor receptor 1

20  binding peptide TM fusion of the invention (eg. SEQ ID 58). Within 8 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. A radical mastectomy is then realized with reconstruction. The injection
of the fusion protein is repeated 3 months later when the IGF-1 blood level starts

25 torise again and 8 months later no tumour is observable anymore with the usual
detection tools (MR, ultrasound, breast-specific positron emission tomography,
mammography, etc).

Example 34 - Method for treating small celi lung cancer

30 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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prevent metastasis he receives a intravenous injection of a CST or SST TM fusion protein of the
invention (eg. SEQ ID 16, 20, 25, 28, 39-41). Within 10 days a significant shrinkage of the tumour is
observed wWithptfoapprasance of metastasis elsewhere, in correlation withpasigpificamodecrease in
IGF-1 blood level. The treatment is repeated 2 months later when the IGF-1 blood level starts to rise

again and 5 et (X-ray,
Pgr]olstaScmt s\{,}é% Shﬂ%ﬁ%ﬁ%}:\(@ﬁ b?fg%ﬁcﬁq%ég?%%h s%gﬁg%%c % ﬁg?e%% IeﬁvéiSDrpe camsé back to
normal. 10Ewai’npl@lgmﬂmhdacf@eﬁ@aﬂri@Erﬁahi@@ﬂ leng! cahbertresngeiiokepasitsh diagnosed
with a Smal febiy eC apes AEadrliclosade)s LeaiRdyibeaearnanto IR faRffects of the

treatment and to prevent metastasis she receives a transphenoidal injection of a leptin peptide TM

fusion proteifPoffeirvienbibse(EabISEEDYMOre, with ehisuhveelesiivnréods Bepersarlick of the tumour
is obseryed gEhRONARIPE ViR 8i08 RaGbABEIRRSRIAJ B %MQ&%?@@JYT@@ ireRiReRY is repeated 4

months later when the IGF-1 blood level starts to rise again and 8 weeks later no tumour is observable
anymore witheHSHLRIPABHRSIB MRBRMROAGHE A TNECEANGER1, PET scanning, Radionuclide imaging,
bronchoscopy, etc. ) or using the usual blood tests 20recommended for this cancer. Example 15 -
Method for treatln st capcer A 62 year old n diagnosed with a stage Il breast cancer is
treated W|th 8 faet %@EP& %‘féﬁtrﬁ %?%d to prevent metastasis she 25

receives a tmmnmmudﬂmlmmtma@haéeu’ wiptidestdgdusianiprotean afrtiverimenaiass (eg. SEQ ID 13,
21). Within 10 da | icant shri nka% of the tumour is observed Wlth C‘F%ai@f arance ?f metastasis
bRifiEA

elsew re, ﬂnt%Y 05{"39 RifiCAANHEERESEY Wt@% RS trmentis repeated 2
months Iatet?vmmehedﬁtﬁeg biie@ Ié‘s)éi&)tart&lrtbsns’é wgaks andignificeks saterka@aotdingour is

observable ' tron emission
tomographyﬂmr#amrr%n?%grlé?p%wﬁ? é?:’?rﬁl] igraphy %eg{t%) xamﬁte%%ggl% %@gg‘%ﬁ%eﬁ%%wgo%@ctal cancer A
50 year old wimarsighifieerdedeateasesmaiert damédmt&tanﬁw Ratienitgaasithenigerygio improve the
effects of thghﬂ:g@@%n Sivté’ tﬁ(@t’&ﬂbmet%@%zﬁ%tﬁ?&'V@ﬁeﬁt@&%%ﬁﬁ&%‘t@lw' of an ErbB

peptide fusio the invention (eg. SEQ ID 10). Within 8 weeks no reappearance of the tumour

is 5 obkerverd®hd aplgedragie stanstdetsse asainhand, th owrdatisienife alemaiicnt decrease in
IGF-1 blood Jayeh T8 ARHBADLRERSChJBRRITS RiBIA DGR IBBJG Lhidedlepetpiars to rise

again and 8 weeks later no tumour is observable anymore with the usual detection tools (colonoscopy,
CT scan, PEfab#HC N A IRl B RQRRBBIABIY BRIISAHIGE SR Abrmal. 10 Example
17 - Method for treating prostate cancer A 67 year old man diagnosed with a stage Il prostate cancer

is treated with extern e t|o lus hormone therapy. To improve the effects of the
Qxample%é) rtrgat?ng pros r}atte carpc)ér P

20 A 40 year old man diagnosed with a stage 1l prostate cancer is treated with
brachytherapy and external beam radiation combined. To improve the effects of
the treatments and to prevent metastasis he receives a transphenoidal injection
of a prolactin-releasing peptide TM fusion of the invention (eg. SEQ 1D 55).
Within 5 weeks a significant shrinkage of the tumour is observed without

25  appearance of metastasis elsewhere, in correlation with a significant decrease in

- IGF-1 blood level. The freatment is repeated 3 months later when the |GF-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

30 normal.

Example 37 Activity of CP-GHRH-LHD on rat IGF-1 levels in vivo
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treatment and to prevent metastasis he receives a transphenoidal injection of a 15 ghrelin (GH RP)
peptide TM fusion protein of the invention (eg. SEQ ID 8, 17, 22, 26-37). Within 3 weeks a significant
shrinkage ofyinestynagrads observed without appearance of metastasis elsewlmsmoinesasselation with a
significant decrease in IGF-1 blood level. The treatment is repeated 4 months later when the IGF-1

blood level zﬁgﬁ&%@gé&@y@%&ef&e Bl ARANMONE i5ABBeRARA 2R ATRIAHE yith the usual

detection to -ray, ProstaScint scan, MRI, transrectal ultrasonography, CT scan, etc.) and the
levels of PSKsEaiéelatk to mdigntveELanipleltes Inorimen foraraadirag swith vehitlagdhcer 25 A 65
year old magdiggnesggyvith a Small Cell Lung Cancer at extensive stage cancer is treated with usual
chemotherapy and radiation to treat the brain metastases. To improve the effects of the treatment and
to prevent further metastasis he receives an intravenous injection of a GHRH peptide TM fusion
protein of thgsMeBIORH® MefeddD 9, 23-24, 33-38, 57-87). Within 4 weeks a 30 significant shrinkage
of the tumour and disappearance of the metastasis is observed without appearance of metastasis

elsewhere, BRSPS SORRRLA IR RS MBI RS INRR P A PRAIL BRHE NG repeated 3
months lategyfiche (h-lidneodie el G50thtq rise ayan wad Sweekstiatenaddbimaut is observable

anymore wit) the usélé?} %e ection tools éx-ra s, CT scan Mfl PE@S anning, Radionyclide imaging,
bronchoscoii ',t%‘?a.) u f?\@ﬁf?epeﬁffggl %‘6%}[@5?8 ?ég&)?ﬁﬁw ﬂﬁeacff Péis%?%% kr @%’m%&e 19: Method
for treating €ofgeggtal cancer 5A 66 year old man diagnosed with a stage Il colorectal cancer is treated
with surgery. To improve the effects of the treatment and to prevent metastasis he receives a

transphenoidal injection of an IGF-1 peptide TM fusion protein of the invention (eg. SEQ ID 15, 18). In
the next thrésurgenthOnodeagpehthaceiuhithai f@dix-750psavieticandarsinetisasthaigitan be detected

elsewhere, this is. | C 1l ' ignifi ' lglﬁ%gl ; reatment is
repeated 4 m%%ﬂr?tt?:s %%ﬁ@ﬁ%@%ﬁﬁ%ﬁ%ﬁ%@é Ecéj:g#l and mﬁ(?rlfl]t%g rIqaett’er no tumour
is observablenvjtétledigzepadtdtd BB (Bolohbscopht CoYesNaET sodpsek 3addthe level of
Cafcinoembef%%i?cafgis&g@@ (EEA StRvmnopRalo Ma ExaRIe A e Mend frr ireating Qﬁsﬁst cancer A

54 year old woman diagnosed with a stage Illb breast cancer is treated with neoadjuva

chemotfierafpperieshipiovianiesmecndt thiapcaifatriraing t6'pravent ohdiastight eHd/Mceives a
transphenoigglRigsEanipham iR PeptidreZariit Bisian RIRHINRiEheciRYRREOT Hedr&EQ ID 10).

Within 2 weeks a significant shrinkage of the tumour is observed without appearance of metastasis

elsewhere, FNCOREIRSO AR CigHTH O CFIREERA G b B REMR N IRNARL &b mitted to a
modified radigahanastentongy ia pitheesanspricyemchonen tstiieruhesithetiarsthilesd level starts to
raise again, a% new injection 5 . . . :
steel screws and self-curing dental acrylic. Following recovery animals are
20 housed in individual cages in the automated blood sampling room. The end of
the protective spring is attached to a mechanical swivel that aliows the animal
maximum freedom of movement. Cannulae are flushed daily with heparinised

saline to maintain patency.

25 Treatment: At 09:00 on day 2 of the study rats will receive in i.v. injection of
CP-GHRH-LHD or vehicle 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

30 surgery the jugular vein cannula of each animal will be connected to the
automated blood-sampiing 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 sampies will be collected for
each will contain no more than 38l of whole blood.
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25 realized and 8 months later no tumour is observable anymore with the usual detection tools (MR,
ultrasound, breast-specific positron emission tomography, mammography, etc). Example 21 - Method
for treating vador@eotadcaamncer 30 A 62 year old woman diagnosed with a siaged¥00iesectal 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 sighifgefié shrinkage of the tumour and the metastasis is observed without appearance of

metastasis effeca, VERTHIENR ML UG AN eoTaBBRIR IGF AidIROY IndelrRusgery is then

realized to remove the tumour and the metatastasis, at the same time. The treatment with the fusion

protein is reBeHeSSUCANy i /ftaNts ervisHandN dite 1Gobdawels stdhe fesive legalpcaifiso months later

no tumayr issghgRble Y eRRlibrIDeystal detectiamiats (sRienoscorys GliécanyPET scan,
etc.) and the level of carcinoembryonic antigen (CEA) stays normal. Example 22 - Method for treating

prostate carté 4% 73 year old man diagnosed with a stage Ill prostate cancer is treated with
hormone therapy. To improve the effects of the treatment and to prevent metastasis he receives a

transphenoi VLP p % % rotei {?—. ventign (eg. SEQ ID 13, 21). Within
6 weeks a s%ﬁ?ﬁdg %%I’I éﬁ’étgf(feﬁ(g We‘@%\ﬁ Hﬁt I@ﬁ’ﬁe%r’gnséég ?f metastasis 15
elsewhere, m;mrelabomm&tlga@ntEf!eaettteqreasmlrct@E;é o leveHRReltrEatoetis repeated 3
months later, the I bIo eve S arts to rise again.and 5 months lat myour is

observ?a le aar%/r}g ﬁthe U élgtec? ?oolé(i m%% tr18rs}t rcgn ns‘té%tln e&r tringréelctal
ultrasonograpmyp@.l'ﬁécaﬁﬁﬁd)lavﬁshe levels of PSA came back to normal. 20 Example 23 - Method
for treating breast cancer A 48 year old woman diagnosed with a stage llla breast cancer is treated
with neoadjuvant chemotherapy. To improve the effects of the treatment and to prevent metastasis
she received/etesiaspReadiriniegsction of an NGF peptide 25 TM fusion protein of the invention (eg.

SEQ ID 1L, ARWEhinBiveels 3isaicanhabniromalibrunauids ehagprertwibpy appearance

of metastasis elsewhere, in correlation with a significant decrease in IGF-1 blood level. A radical

masted®myRBERNS NEBJ gt r@@oﬁ%@é&% (Fhe- 1Rt dAS MRofERANPYRIIALS réfeated 3
months laterwien ted Gatkhined ryalstariy 3eiuianacrin anddhseonthalatepns tanour is

observable anymore with the usual detection tools (MRI, ultrasound, breast-specific positron emission
tomography SH8fiography, etc). Example 24- Method for treating small cell lung cancer

Surgery: On day 1 of the study rats {260-280g} will be anaesthetised with a

20  combination of Hypnorm and diazepam. The right jugular vein is then exposed
and a silastic tipped (i.d. 0.50 mm, o.d. 0.93 mm) polythene cannula (Portex,
UK) inserted into the vessel until it lies ciose to the entrance of the right.
Cannulae will be prefilled with heparinised (10 IU/ml} isotonic saline. The free
end of the cannulae will be exteriorised through a scalp incision and passed

25 through a spring anchored fo the skull using stainless steel screws and dental
cement. Following recovery animals wili be housed in individual cages in the
ABS room. The spring will be attached to a swivel that allows the animal
maximum freedom of movement. Cannulae will be flushed daily with
heparinised saline to maintain patency.

30
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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A 58 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 w@ppeas®Bsewhere, he receives a transphenoidal injection ofra &I amw S5Hécpeptide TM
fusion protein of 5 the invention (eg. SEQ ID 16, 20, 25, 28, 39-41). Within 3 weeks a significant

hrink f; is ob i tasi e ' relation with a
Cianicant oo e A O e e o1

blood level SHP3p WllebadaReaFOP neGehsa bl rIfodom R TPl wildid AR miPenVAglY the usual
10detection sopIiEX-Fayss (hd §SEBBriM%ﬂtﬁfﬂﬁ@%ﬂ@"&@nﬁﬂ%@'&@% BRAYIRGRERPBRIRFCOPY,; etc.) or
e

using the usual blood tests recommended for this cancer. Exam - Method for treating colorectal
cancer A 75S5EPIERI WihReReRsket Rtk Pslaliy AnRlKsie I'@Fmb@PFE@@i@‘s%ﬂ—'%ihttr»avenous
injection; of a GHRH peptide TM fusion protein of the invention (e.g. SEQ ID 9, 23-24, 33-38, 57-87).
Within 2 weeks a significant shrinkage of the tumour is observed without appearance of metastasis
elsewhere, ike8tfSation with a significant decrease in IGF-1 blood level. The patient goes then

through surgeigute emevetthiedwneidtickhe yigatfivant isdeptateth4aadistaeewhenha0 the IGF-1
blood level starts tq rise agaip and 8 months later np.tumour is observable gnymore wjth the usual
dotoction oS RORRBE S BN e A R P e BT CFE TR OFTe antigen
(CEA) staystreatmainExample 26 - Method for treating prostate cancer 25A 66 year old man diagnosed

with a stage It prostate cancer is treated with brachytherapy and external beam radiation combined. To

improve the effects of the treatments and to prevent metastasis he receives a transphenoidal injection

of an ErbB @pﬁdmmméioﬁ\ritmem@tﬁﬁﬁﬁehﬁﬁwc(eg%% Im.wi{fﬁn 5 weeks a significant
shrinkage 9‘34}?7‘?51‘4”El?‘éfs&8@%@&"%@’#@@1‘%’?%ﬁ?ﬁﬁﬁ&&i%% _kaﬂéﬁﬁ'ﬁg‘ﬁﬁ% 5y gy correlation
with a significant decrease In IGF-1 blood level. The treatment is repeated 3 months later when the

IGF-1 blood S6QwiR AR e IR M ARtF diveowabS Riter Healmmireepesedanit ahisite with the
usual detect@gwwgféé-% RyostanaintseabMRBhigsrectal ultrasonography, CT scan, etc.) and the

levels of PSA came back to normal. Example 27 - Method for treating breast cancer A 51 year old
womanr diagnosed with a stage Il breast cancer is treated with adjuvant therapies: hormone therapy,

chemotherapysnd /Y asiv Ansaabyd O
Animals: Adult male Sprague-Dawley rats maintained under standard housing
conditions with lights on at 05.00h (14L.:10D), focd and water available ad
libitum and habiiuated to housing conditions for at least 1 week prior to
20  surgery.

Surgery: On day 1 of the study rats (200-250g) will be anaesthetised with a
combination of Hypnorm (0.32 mg/kg fentanyl citrate and 10 mg/kg fluanisone,
.m.) and diazepam (2.6 mg/kg i.p.). The right jugular vein is exposed and a

25  silastic tipped (i.d. 0.50 mm, o.d. 0.93 mm} polythene cannula {Portex, UK)
inserted into the vessel until it lies close 1o the entrance of the right atrium.
Cannulae will be prefilled with heparinised (10iU/ml) isotonic saline. The free
end of the cannulae will be exteriorised through a scalp incision and then -
tunnelled through a protective spring anchored to the skull using two stainiess

30 steel screws and self-curing dental acrylic. Foliowing recovery animals are
housed in individual cages in the automated blood sampling room. The end of
the protective spring is attached to a mechanical swivel that allows the animal
maximum freedom of movement. Cannulae are flushed daily with heparinised
saline to maintain patency.
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5 improve the effects of the treatment and to prevent metastasis she receives a transphenoidal
injection of a VIP peptide TM fusion protein of the invention (eg. SEQ ID 13, 21). Within 2 weeks a
significant siwinkagesoithe tumour is observed without appearance of metastagawisesssere, in
correlation with a significant decrease in IGF-1 blood level. The treatment is repeated 2 months 10
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 (MRI, ultrasound, breast-specific positron emission

tomography | ieairROErAd IR BE PrEREmBlIeDhe Mo elsr wilaffts Wima t¥ll Riggtiganeér 15 A 56
year old mag-diagnages Witha SRl LengehRICES AIRRQXERRIVR S B deERARWiIth

chemotherapy and radiation therapy. To improve the effects of the treatments and to prevent

metastasis dRefh&@AIRIHSINBLE AR HRRDiIBEPM|BELRIF G §APBRHNSCARBITHIFRIoN protein of
the inventiorie@na bR tHe AUkl cBAndfed Th&YithindBwieeks insemdiceptitekaag. qfrthe 20 tumour

and a diminution in size of the metastasis is obEerved without aé)pearance of new metastasis

elsewhere, N ESHRSTHOINRif L MficaRt GHicESBhIgIRIRVEF e HMIAHSSs repeated

twice after 2ynesiihg sadrStinarts virapithe Itfbiiblossdenehstasis tediseggaibolihg] patients died
11 months later, 6 months later than expected with this type of treatment and 25this stage of the
disease. Example 29 - Binding, secretion and in vivo assays To determine the efficacy of the
polypeptide Smiauigree ey ewtonfatad bibed-abitiyitg Eystappfapiateae tegtonsralemnese GH

secretipn in vivo in Vi nd G, t r h in vivo, The following.assays are
exemp?iéi]ed %%%C@Qg d&&ﬂ%ﬂé% %r%téiﬁ%%é{ﬁﬁﬁ% %rsps%};/: 1 ] ar%ﬁtgﬁﬁ @éﬁs cﬂ’ﬁu%fgrare
established #opesys the dkmithmatenwistanudas of eaeie rointelmatibte tshieeateddisséioted out and the

remaining ti | [ 1 lpces ngfe 0450Jati Cellsar cultured in
24-well plates §ﬁia8?é#oElgogi%%,@gﬁgpaﬁg%ﬁoﬁhéfgggyﬁ é%}gr%g%gih gn%@esnésqg]\?e radiometric

Scintillation Plexerigrmdeaywitoe) eabiasieding arfimrefehieNRIEl Hich thibRitrdelgduated. In this
regard, we incubateFRt{AR [PeRIBaNR Kaciions Witk Shf\Leade aasi s tdnbaladiéHRH in assay

buffer. An 8-points IC50 displacement asse%)if then realized using various concentrations from 10-12
to 10-6M of BREGHMRCRRISHTErERIR thase Tkt BS BiGG@tion assay: Using MtT/S cells known to

express the GHRH receptor and to secrete Growth

Results

The growth hormone levels were measure using an RIA assay. Figure Qa

illistrates the vehical treated animals which show typical pulsatile release of
20 growth hormone, figure 9b illustrates the complete ablation of the pulsatile

growth hormone release after treatment with GHRH-LHD chimera and figure

9c shows the blocking of the pulsatie growth hormone release and

subsequent recovery when the Octreotide infusion is stopped.

25  SEQUENCE LISTING

SEQ D1 LHyA
ggaiccatggagitcgitaacaaacagiicaactataaagacccagitaacqggtgitgacatigettacatcaaaaicccgaacgcet
ggecagatgeagceggtaaaggeaticaaaatecacaacaaaatetgggtiatcecggaacgtgatacetitactaaccoggaa
30  gesaggigacctgaaccecgecaccggaagegaaacaggigeeggtatcttactatgactceacctacstgictaccgataacgaa
aaggacaactacctgaaaggigttactaaacigticgagegtatttactccaccgacctgggecgtatgetgetgactageategttc
gcggtatceegtictggggegyttctaccategataccgaacigaaagtaatcgacactaactg catcaacgttaticageeggacy
gttectategttccgaagaactgaacciggtgatcateggeccgtctgsigatateatcoagticgagtgtaagagetiiggtcacgaa
gttctgaacctcaccogtaacggetacggticcactcagtacatcegttictctceggacticacciteggtttigaagaateectggaa

35 gtagacacgaacccactgetgggegetggtaaaticgeaactgatectgoggtiacectggctcacgaacigattcatgcaggeca
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Hormone we demonstrate the potency of the GHRH constructs on GH 15 secretion. After 48h with

10-6M corticosterone to induce the differentiation of the MtT/S cells, the culture medium is replaced by
a culture megiupmoasiaming 10nM of the GHRH-fusion-protein (LHND angciouipernesitéated LHND as
a control). After 48h, the MtT/S cells are submitted to a secretion assay using 10pM forskolin, or 40mM

KClI or 10-8M.GEREL M@%Q&Eﬁ%&@ﬁ@@é%@@é@&%@éﬁ&@&é /95 Figyre 3 using
tac %ce

various LHn to determine thejr efficiency to de ‘6"%? C?rovvth ormon cells. C) In vivo

assay: The GHRFERISIBHD %{gﬂqgggﬁag% RN ET AT ‘igsf‘e""&a}ﬁa%"ﬁe?ft“?a F8f%5 cancer using
colorectal cél?‘l‘i‘f@é‘.g@%%C?FW‘TC*ZQ?@W@%@FW*W%‘@ﬁﬁi@ﬁf’ﬁﬁ?tﬂc@%@%@%ﬁ%ﬁhym|c nude
(Nu/Nu) micegékheataicy@drecmjsciadwithofcBrdBicotis cihmitamticpatizecitaeasyriskdy digital calliper

twice a_'_Weeléa%ﬁtd.a&H&B@%H@W&H@t&ﬁ%@ﬁ@@%@@éﬁﬂ%&ﬁ!@a&f@é@é@@@@t&%ﬁ&@a(short _
d'me”S'O“)Z&Qé%Qng%H&SQ%&@é%@WHS%'Eg @ﬂ%&%@tﬁé&%&égacc%g i;{%?aa‘&ﬁa& {up3, the mice are

then randomized to receive -fusion-proteins &ﬁ%"ﬁ ive one or.the double

inactivated VEFERFAA TREEAY %ﬁ%ﬁ%@?@%@ o s ae e R AR R BT (& P &atment. Mice
are injected YhTBAHUAL PrbMEsatiic ECBrA0 G Mce pOrdRAGAANE TACAFAINAETg cells when

they are in S\phisezaguitasditengyspetificagrarkegtgabgatbanniferattgacdGiackdeygbimgesessed by

collectig thesblagdditaush Gauiag ayasiue. e eplirane agagsbesi AluaRACIo! for 1h a
room temperature and serum.c IIected ter r}trgg%tlon IGE-1is %Cg zec cBXachr!tSA according to

tocggaadacy cta cgaas ctc ctagcijgaaciga
the manufactu? ? ?ﬁstructlons '??1 ?na Sq %?ah SEEeCse ¢
aacggtaaaaagtacgagctggacaaaiataccatgttccactacctgcgcgcgcaggaattigaacacggcaaatcc_cgtatc

geactgactaactecgitaacgaagcteigetcaaccegiceegtgtatacaccitetictictagegactacgigaaaaaggtcaaca
aagcegactgaagctgcaatgtictggatigggtigaacagetigittatgatittacegacgagacgtecgaagtatctactacegac
i3 aaaattgcggatatcactatcatcatcoogtacateggiceggelcigaacatiggeaacatgetgtacaaagacgacttegtiggeg
cactgaicttcteeggtgeggtgaicetgetggagttcatcecoggaaategecatcceggtactgggeacctitgetetggiticttacatt
gcaaacaaggtictgactgtacaaaccatcgacaacgcegetgagcaaacgiaacgaaaaatgggatgaagitiacaaatatatc
gtgaccaactggelggetaaggtiaatactcagatcgaccicatccgcaaaaaaatgaaagaagcactggaaaaccaggegga
agctaccaaggcaatcattaactaccagtacaaccaglacaccgaggaagaaaaaaacaacatcaacticaacatcgacgatc
20 tgtcctctaaactgaacgaatccatcaacaaagciatgatcaacatcaacaagticetgaaccagtgcetctgtaagetatcigalga
actccatgatcocgtacggigtiaaacgtetggaggacticgatgegtelctgaaagacgeccigelgaasatacatitacgacaace
gtggcactctgateggteagotigategictgaaggacaaagtgaacaatacctiategacegacatesctittcagoteagtaaata
tgtcgataaccaacgcectittgiccactclagaataatgaaagclt

25 SEQID2 LH\B
ggatccatgecggttaccatcaacaacticaactacaacgaccegategacaacaacaacatcatiatgatggaaccgoegticg
cacgtggtaccggacgttactacaaggctittaagatcaccgaccgtatetggateatcceggaacgtiacaccticggtiacaaac
clgaggacticaacaagagtagcgggattticaategigacgictgcgagtactatgalccagattatcigaataccaacyataaga
agaacatattccttcagactatgattaaactcticaaccgtatcaaaagcaaaccgcicggtgaaaaacicctcgaaatgattatca

30 acggtatcccgtacctcggtgaccgtcgtgtcccgcttgaagagttcaacaccaacatcgcaagcgtcaccgtcaacaaactoatc
agcaacccaggtgaagtegaacytaaaaaaggtateticgcaaaccteatcatetteggtesgggteeggtectcaacgaaaacg
aaaccatcgacatcggtatccagaaccacticgcaagecgtgaaggtitcggtggtatcatgoagatgaaatictgeceggaatac
gtcagtgtcticaacaacgiccaggaaaacaaaggtgcaagceatcticaaccgtegtggtiacticagegacceggeactcatoct
catgcatgaactcatecacgteeteccacggtictctacggtateaaagtigacgaccicecgategtcccgaacgagaagaaattctt

35 catgcagagceaccgacgeaatccaggcetgaggaactciacacciicggtggecaagacccaagtaicataacccegiccaccey
acaaaagcatclacgacaaagtcciccagaacticaggggiatcgliggacagactcaacaaagtectegicigeatcagegace
cgaacatcaatatcancatatacaagaacaagiicaaagacaagtacaaaticgtegaggacagegaaggcaaatacageatc
gacgtagaaagtticgacaagcictacaaaagcectcatgticggtttcaccgaaaccaacatcgecgagaactacaagatcaag
acaagggcaagtiacticagcgacagectcccgcecigtcaaaatcaagaacctcttagacaacgagatitacacaatigaagay

40 ggcticaacatcagtgacaaagacatggagaaggaatacagaggtcagaacaaggetatcaacaaacaggcatacgaggag
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5tumours is measured and compared, per groups (treated with fusion-proteins: active or not, or
untreated) and compared to the IGF-1 levels measured. Conclusion: These data confirm that targeting
the GH/IGFwloaaisnissasvalid approach to 10 treating cancer. By decreasingtihegselsidsd/IGF-1 it is
possible to decrease the proliferation of the IGF-1 dependent tumours, and thus we can slow down the

brogression atese deadbicangersa aﬁ&gtéésés%ég%@%@%gaae&mw%wg cancer

1552 year old ale ponemolel diaguosed with 2 siade I adenocarcnome, fon: small celllung
cancer and u%é’g%’om ra?fao% erapgy 0W|n glc Femovarof the 1u our?sggc\gen ag?ransphenmdal

injection of §GHRATIFEHH ﬁé@ﬂﬁﬁ?@%ﬂ%Wﬁ@ﬁ%ﬁ%ﬁ?@ﬂﬁ@ﬁ?ﬂ?ﬁ‘@?@?@@@ﬁ@?%@?% 38, 57-87).
Within 4 weebscdsigaifieariidrperersmitdirasizecoddhpctoacourciswivgtigrenitaoititetsappearance of 20

metastasis %E@M@;@Eﬁtbaa@aérﬁﬁﬁmwﬂ&g@%%@mb@@m%d@&&ﬂe@t@eh&gdiation therapy
is discontinyed. at s, BQ&Q&&’?%&B&&&&E& 98&99%%% @5&5&@5@5@%&35'3 observed.

Treatment with the fusion protein is repeated 3 months Ia er when the IGF-1 blood level starts to rise

agaln and turtﬁgf?ra??ztt@ %%%?n%gg?agonlcé; : ﬁ’]tqggtﬁal% %a %ts aac acfh@ttatc Ctaa ﬁaa%v%ﬁout any
additional |n?@@é?ﬁﬂ?ﬁ%ﬁ@a@%ﬂ‘éiﬂ?@éﬁ?ﬁﬁéa@ﬂ@%ﬂ%@ﬁﬂ%‘Eﬁéﬁﬁ’ﬁ%aﬁ@ﬁ?gﬁﬂ%mg@@mﬁng cancer A
60 year old femategsttakerdintyyasedyvativigciageitviargifergnpateddatigrydetiitaicmtuyma, with
metastases iR Aves 3Rk RARRpAesEHAE S hRHAIABIaRY RORRE ERRIRIBEARAIEIMED a
”a”Spheno'ggédg%g%%{?g%ﬂl%lg%@ de%‘é%%%c MIYsIo0 %E@%?Aga%égge DYERLON, (R0 %Q ID 15, 18).
Within 4 wee ests aline atase ana alanine am?no ransferase indicate reduced
tissue damaFEft fﬁﬁ?‘ﬁﬁ@?ﬁﬁ?@géﬁatfﬂf@lﬁﬁ?ﬁ ARG RSP R PR TR RASRICRSRIEE “Bone scans
also reveal gatagdeiterchyTARe HorReTPRACISIERRSCTIIGHISERaRSgIesshentiaSRARealigmsdigitafdmonths
survival the pa&t’tgﬁtg%ﬁ@ugm@tﬁacﬂmjgmg@gemaaj&bmﬂm@mnqamm&mg@&@ztgmmd for treating
non-small C?ébﬁé@ﬁa‘é@%&ét&c’?ﬁaﬁ@%&&t% Q@Q&QKQ&&E@Q&%&M& aaedisduagious cell
carcinoma in the % of the %rggrcal ghest are ven a transphe in {[}3” of a GHRH
peptide TM %ﬁ%lon p?oa{eln BF the Tavention te. & %@‘% 5 5 331 Lg% §§ g%gg# ithin 5 weeks a
significant shrinkage of the tumour is observed without appearance of metastasis elsewhere, in
correlation v@BRasighitlcant
ggatccatgecgatcaccatcaacaacticaactacagegateeggtggataacaaaaacatcctgtacctggatacccaictga
20  ataccciggcegeacgaaccggaaaaagegtttcgtatcaceggeaacatiigggtiattceggategttttagcegtaacageaace
cgaatctgaataaaccgecgegtgitaccagecogaaaagoggttaltacgatecgaactalctgagoaccgatagegataaag
ataccitcctgaaagaaatcatcaaactgticaaacgeatcaacagocgtgaaatiggegaagaactgatctatcgoctgagoace
gataticegittcocgggeaacaacaacaccocgatcaacaccttigatttcgatgtggatitcaacagegttgatgttaaaaccegee
agggtaacaattgggtgaaaaccggcagceatiaacccaagegigatiattaceggtcogegegaaaacattatigatcoggaaac
25 cagcacclttaaactgaccaacaacaccttigcggcegeaggaaggtitiggegecgetgagceattattagcatiagcecgegctitatg
ctgacctatagcaacgegaccaacgatgttggtgaaggecgtticagcaaaagegaatitigcaiggaccegatectgatectgat
gcatgaacigaaccatgcgatgcataaccigtatggeategegaticcgaacgatcagaccattagecagegtgaccagecaacate
ttitacagccagtacaacgigaaactggaatatgcggaaatctatgegtitggeggtecgaccattgatcotgattcegaaaagegeg
cgcaaatacttcgaagaaaaagegelggattactategeageatigcgaaacgictgaacageattaccacegegaateegage
30  agcttcaacazatatatcggegaatataaacagaaactgatcogecaaatategettigggiggaaageageggegaagttaceg
ftaaccgcaataaaticglggaacigtacaacgaactgacccagatcticaccgaatitaactatgcgaaaatctataacgtgcaga
accgtazaatctacctgageaacgtytataccoeggigacegoegaatatictggatgataacgiglacgatatccagaacgycttta
acatcccgaaaagcaacaigaacgtictgtitatgggecagaacctgagecgtaatceggegetgegtaaagigaacceggaaa
acatgetgtacctgticaccaaattitgegtegacgegatigatggtegiagectglacaacaaaacccigeagigtegigaactgetg
35 gtgaaaaacaccgatctgccegtttattggegatatcagogatgigaaaaccgatatcticolgogcaaagatatcaacgaagaaac
cgaagtgatctactacceggataacgtgagoegtigatcaggtgatectgagcaaaaacaccagegaacatggteagetggatety
cigtatccgageatigatagcgaaagcegaaattclgecegggegaaaaccaggigttitacgataaccgtacccagaacgtggatta
celgaacagctattactacctggaaagccagaaactgagegataacgiggaagattitacctttaccegcageattgaagaageg
ctggataacagegogaaagtittacacctatittcogaccotggegaacaaagtiaatgegggtgitcagggeggtctgttictgalgty
40 gocgaacgatglggtggaagatitcaccaccaacateclgegtaaagataceetggataaaatcagegatgttagegegattatic
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10 decrease in IGF-1 blood level. The treatment is repeated 5 months later when the IGF-1 blood level
starts to rise again and 4 months later no tumour is observable with the usual detection tools (X-rays,
CT scan, MRt Biedfiseamning, Radionuclide imaging, bronchoscopy, etc.)rarmusirgahesosaal blood
tests recommended for this cancer. 15 Example 33 - Method for treating breast cancer A 50 year old

woman d'a%@ﬁ%wéﬂbéc&@%gﬁcm%&%%ﬁc%%ﬁﬁtbﬁg%ﬂ@@ééﬂ%%%%S‘d;%@éé’g@?@m%apy To

improve the ffects {t é@e lreatme e receives a co e%i‘&fﬁtro in-releasing

Sis S
N T
significant sﬁ?ﬁﬁ'k??@@%ﬂt%‘égﬁﬁ?ﬁ?ﬁF%?ﬁ?@é%@&%ﬁﬁﬂ%?%&ﬁ?@éﬁ%ﬁi%%ﬁ?ﬁ%ﬁ%%@%%%%here in
correlation wittreasigaifiearit chacikeaserinla@Rabistioaerievedofogatlicatneas teetentsy #ctben realized with

reconstpuctieacdhedniecijogyeidhpfusignpietciadsgepeaieshdngathsdaigrwheanihetiF-1 blood
level starts %?&%&h&%ﬁ%f&@&%@é@%%@ 55180%35‘99%8:‘%&1993ﬁ&@é%lgcét@é’t&%sa‘é@@a'i@e usual

detection too und, breast-specific |tron em|SS|on tomo mammography etc).
Example 3492 eat%%ac?% HER attcﬁﬁagmag e aaa n%:aearc KB %Ce?rc% 5% man 3&%8(9%%1 with a limited
stage SmalIt%FPEW@&WEWF@%WWﬁﬁ%%@?‘&B@%ﬁﬁﬁ‘éﬁ?&ﬂ%ﬁ’?@ﬁ@@&fﬂy To improve
the effects Gictettieatmegtsianitttetprguenttnagtéistasis to appear elsewhere, he receives a
transphgnoidal injection of a KiSS-10 or KiSS-54 peptide TM fusion of the invention (eg. SEQ ID 54).
Within 3 WG%E&%%IQHWEI&N 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
months latePYRHSAIIAIRSESA9NTES fgﬁcﬁ‘é?{asg?éc? B AT AR AP G R AB ur is
observable AASjERHRCHNPrEAS (PeaatAie VoA teRA3CE9a s TR IIRI IOPETagRisAdffg,
Radionuclidetamagiegrtyanchasgomaagitagen disingy tvedsuakbiapatjestsaecamagendsd for this

cancery ﬁxam%g%%mmgyaagtf@5gE@a&a&g@@@%@@g&ﬂa&%&y@%g@@@eﬁ@mgﬁ with a stage

Il colorectal tumo e[cglves al0 |ntr A cac% C aca ac@c cong tratln rmone peptide
TM fusion o?%ﬁe ntlon ? a\NI% ng%q% ?1 sanﬁwaﬁ %J%%tﬂe tumour is
observed wi@ﬁ%iﬂgéfﬁﬁ%%ﬁ%?ﬁ @ﬁ‘?@E@W%Ccﬁ?ﬁ?ﬁtfg%ﬁt%ﬂW%ﬁg?ﬁﬁﬁ%ﬁaaecrease in

IGF-1 bIoodMﬁCﬁh@&@&l@é@ﬁWW%ﬁﬁ%@@ﬁgm@@?ﬂ@mmmah@cﬁemeﬁtt@@@@atment is
repeated 4 meagosdaiaya @d&ﬁg&@tﬂﬁ%@%@t@hﬂﬂ%@@&&ﬂ@t@t@&&t@@i&gﬁi@mﬁmﬁ later no
tumouns ohgery @Q&@&&H%Q{&MQ%&MBQ ﬁH&c@cE‘BQJ;@ 8&&9@{%@ aih ekl scan, etc.)

and the level o carﬁlnoe ic ntlg CEA st grma od for treating

prostate cancer °26""§ CHC ghose tvﬂ gccécefP r%sgtﬁca%an%e%w% feated with

gcatlgggceeatta aaggatattgcaaaacgcctgaataacattaacaaaacgattccatcttcgtggatctcgaatattgataaat
ataagaaaattittagcgagaaatataatitigataaagataatacaggtaactiigtggttaacatigacaaaticaactcccittaca
gtgatitgacgaaigtaatgagegaagiigigtatagttcccaatacaacgtaagaatcgtacecatiactictcicglicactacctge
25 cggttticgegaacatcctigacgataatatitacactaticgtgacggctitaactigaccaacaagggcticaatatigaaaaticag
gccagaacatigaacgcaacceggectigcagaaactgicgagigaatcegtaatigaccigtitaccaaagictgcgtcgacaaa
agcgaagagaagctgtacgalgacgatgacaaagategtiggggategicecigeagigtatiaaagigaaaaacaateggety
ccttatglagcagataaagatagoattagtcaggagattttcgaaaataaaatiatcactgacgaaaccaatgticagaattattcag
ataaatittcactggacgaaagceaictiagatggccaagticegattaacceggaaatigttgatcegttactgeecgaacgtgaataty
30 gaaccgitaaacctecctggegaagagategtatittatgatgacattacgaaatatgtggactaccttaatictiattactatitggaaa
gecagaaactgtccaataacgtggaaaacattactctgaccacaagcgliggaagaggctttaggctactcaaataagatttatace
ticctecegtegetggeggaaaaagtaaataaaggigigeaggetggictgticctcaacigggoegaatgaagtigicgaagacttia
cecacgaatattatgaaaaaggataccctggataaaatctccgacgicteggttattateccatatatiggeccigegtiaaatateggt
aatagtgcegotgegggggaattitaaccaggectttgctaccgeggg cgtegegticcicetggagggetticcigaatttactateee
35 ggegcteggtgtitttacattitactcticcatccaggagegtyagaaaattatcaaaaccatcgaaaactgectggageagegggiy
aaacgctggaaagatictiatcaatggatggigicaaactggttatctegoatcacgacceaaticaaccatattasttaccagatgta
tgatagtctgtegtaccaagetgacgecattaaagccaaaatigateiggaatataaaaagtacictggtagcgataaggagaaca
tcaaaagccaggtggagaaccttaagaatagtctggaigigaaaatcicigaagcltatgaataacattaacaaaticaticgigaat

gticgglgacgtaccigticaagaatatgetgecaaaagttatigatgaactgaataaattigalctgegtaccaaaaccgaactiate
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brachytherapy and external beam radiation combined. To improve the effects of the treatments and to
prevent metastasis he receives a transphenoidal injection of a prolactin-releasing peptide TM fusion of

the inventiow ¢ego®49 55), Within 5 weeks a significant shrinkage of thetumownissedrserved
without 25 appearance of metastasis elsewhere, in correlation with a significant decrease in IGF-1

blood level. Zhe:reatientisJeenion anaaipialeiuhentbelGEsL biaoddpuslaiataio rise again

and 6 months later no tumour is observable an more with the | suta! detection t&ols (X-ray, ProstaScint
scan , MRI, %3 et F%%Scr?géar%tcﬁﬁcﬁt?@ﬁ%ac%‘ﬁa, %6{33aaqr?8tﬁ1e BV PEN Came back to 30normal.
Example 37 Activity of CP-GHRH-LHD on rat IGF-1 levels in vivo Aims - to assess the impact of i.v.
adminisatiorsBREB-GHRILHD fusion on IGF-1 levels in rats five days after treatment compared with

vehicle gnly deeatad contebMatrbaisenshNethadsdimate dxttiiamele Spragueeagley rats
maintained (SlBPAAEY BaHAIRAL AR ARDES R GARE A CELAQPI o0tk aNd water

available ad libitum and habituated to housing conditions for at least 1 week prior to surgery. 10

Surgery: On%T&iT 9%%@@8‘@9%@”&?% %ﬁ’b&%%%%éﬁé&?%ﬁ% 8%@9%5 of Hypnorm

(0.32 mg/kgGeatapi Eftfa GMPAIAMRERG AN ONE; E M Hand THAAT AT EGLEPgIKe %), The right
jugular vein EgpasatataciastcoppedT(id.odGNAAGAGOESA ARG TlpheaeTTamula (Portex,

UK) 15 insepigd A ihesvaisel st iRRSloae A dhe epaange Al ke Alghtitivreicannulae will be
prefled wit heparipisech 011/ 5gi00ic saline T ge,end. pLine canaHias il bg exteriorised
ision an entunnesz%%%r E i %'%egot

through a scalp Inci ough a protective spring anchore e skull using two
stainless stbT SRS ARG EAARE AT e G EO0AR AR RS GIE P housed in
individual cafe&SGRANEGRIETTIEEABTOGESERPHNG POGRCTHe \dAG T TRAGSF6TCSEHVETSPRAG is attached to
a mechanicgswigaidhat alorsdhre aniBatmerime A TEeTeoT AT ATaramEN: Candaeare flushed

daily ith hoparFSKsalRerSalOGIn pAleREY ABTERATERS S DOAR Sy ef g study rats wil
blood-sam|é)fl|ir(i£§|;|&I §§éem8éé%§%lﬁ%%éa%ﬁe&vﬁ§s y de%%%%g%?j%ggf?ﬁ%%ind e etal., 1997).
Three to foul ey Tt o SrYERP Hielgirgatas AR srirRRPBT Rt HIRRMR IR ARIEBRBER Tfected to the

automated bjaptisaigplausyistemtabaGial Qg oritdasafcsapeptinepadtiabegitaBipredmanites will be
collected at 30 snsdadiRpaisdisingdhpautenakasaysianiasaidd-Rrdipeiietcistaial of 144 blood

sampleg will,og COllGRICd IRl §AG0-Ll ORI HRANAE DN ARARENRRIG Bl asatgcoge
gtcaacaatagagattcataata'tagatgacaacaccatctatoaatatctgtacgctcagaaaagtccaacaactcttoagcgtat
aacaatgaccaatagigtcgatgacgceattgataaatictaccaagatatactcitaticccgagegtcatciccaaagitaatcaag
glgctcaaggeatictattittgcaatgggtccgag acatcatagatgacticactaatgagtegictcagaaaaccacgatigataaa
atatcagatgtticcaccategtecoctacateggacctgegottaacatigtgaageaggggtatgaggggaatittateggagegtt

25 agaaactacgggggtigtgctattactigaatacataccagagataacattgcccgttatagcggecctcagtatcgcagaatcaag
tacacaaaaagaaaagataatcaaaacaatcgacaacticclagaaaagaggtacgaaaaatggatagaggtitataaactcg
tgaaagcgaaatggttaggcacigtiaatacgcagttccaaaagagatcectatcaaatgtatagatcactggagtaccaggtggat
gccatasagaaaatiatcgactatgaatataaaatatattcaggtecagataaggagcagatagcigatgaaataaacaatitaaa
aaacaaacitgaagagaaggcgaataaggecaigatcaatatcaatatitttatgcgagaatciicacgatcettittiggtasatcaga

30 tgattaacgaag ccaaaaagcagctg ctigagticgacacacagiccaaaaacatactaatgcaatatatcaaageaaactcaa
aattcatiggaattacigagctgaagaaactggaatccaaaataaataaagtattctelaccecgatcoegiictcttactctaaaaac

ctigactgotgggtagataacgaagaagatatigacgtictagagiaataagett

SEQ 1D6 GHRP linker

35  Catatgceggtiggatccaiccaggtcgactitaaactgcagggtgttactctagagggeggtggeggtageggtggcygtggoag
cggcggtggeggtagegeactagtgggeageteatticigictceggaacatcaacgggtg cageagegtaaagagagtaaaaa
gecgecagegaaattacagectegctaatagaagctiaagggegastic

SEQ ID7 GHRP-C fusion
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Results The IGF-1 levels were measure using an IGF-1 ELISA kit. Figure 7 illustrates a statistically
significant reduction in the IGF-1 levels in the fusion treated rats 5compared to the vehicle only control
with a t-testywovalue1z09:0416 after only five days. Example 38 Activity of @PgiRibbkdon rat IGF-1
levels in vivo Aims - to investigate the activity time course for CP-GHRH-LHD fusion 10identifying the

time delay b%@@@@@@a@@w&l%&{&H@é&éﬁ@%ﬂé@% 4&%%%%&4&%33&@88!&&68;6“a'S and

Methods: Anima tmale S e-Dawley rats main under standard housing 15 conditions

with lights off 2¢05 OO ETAE9E855° 8&1%%%%&f@?“%ﬁiféﬁ?@gﬁaaﬁsﬁ‘ﬁ%féﬁﬁta%%&%5&%9& housing
conditions fcﬁaé%Q%F%Wé“é@@ﬁﬁé?WW@@%@@@W@%%&WI@Q%@W%@@W%OQ) will be
anaesthetisegayithag2@G:otimihy aadipnaddtiypaggandyditze parcgldeeaightJuapdattgmimris then exposed
and aISiﬁaslti%Jmﬁa@?a(‘,EQathtE%ﬁHEbg@cgaébf9%&@5@&&@&&5@3@0&@3?&5%@%&}%%&&%@?@%E@Ed inEiO(tlhg
vessel until If lie t a illed wi eparinise

11limp |sotozr£1|ég as%é%ﬁ%gﬁ%?tta reeqegr%%% Ecaguéaﬂeaav%ﬁfgbg §X?ae%§r$§§gc? thto 55?1 a scal?ia[t incision and
passed 25 Eﬁﬁfi‘%?%‘ﬁH??gj%ﬁtﬂ?ﬁ&%a&%aﬁ?@céﬁiﬂf%gﬁ‘iﬁcéﬁlgﬁ‘ﬁg%@tg%%‘?%&@%é’f‘é’i‘ﬁ%ﬁ | cement.
Following reeesgesgtitatinigdscipiidsedsossecrrrintiddigarestgeisirotresaBBariaratbnecetudhg will be
attached to acgwivetthpbaiengticsaniyaatanaxingtindeeegamainoyemaatcdantugasywill be flushed
daily Wﬁ’ﬂ he&%&&%ﬁ@é%é&&%@@d%%@%tﬁ&c& BEQ%&%&%%%&&QQREBG study rats

will receive in Ly, In ection o( th‘p CP-GHRH g Yq |cIe erile sa 23
gaaaagcgcgcgcaaata cgaagaaaaagcgc ggatiacta cgcagc gogaaacg ctg iacagcattaccaccy

cgaaticcgagcagcticaacaaatatatcggegaatataaacagaaactgateegeaaatategettigtggtogaaageagegg

cgaagttaccgttaaccgcaatasaticgtggaactgtacaacgaacigacccagatcticacegaatttaactatgcgaaaatcta
taacgtgcagaaccgtaaaatctaccigageaacgtgtataccoeggtgaccgegaatatictggaigataacgtgtacgatatee
15 agaacggctitaacatcccgaaaagcaaccigaacgticigtitaigggecagaaccetgageegtaatceggegeigegtaaagt
gaacccggaaaacatgetgtaceigticaccaaattttgegtegacgogattgatggtogtagectgtacaacaaaacceigeagly
tegigaactgctggtgaaaaacaccgatctgoogittatiggegatatcagegatgtgaaaaccgatatcttcctgegcaaagatate
aacgaagaaaccgaagtgatctactaccecggataacgtgagegtigatcaggtgateetgagcaaaaacaccagegaacatgg
teagetggatetgetgtateegagceattgatag cgaaagegaaatictgocgggegaaaaccaggtgtittacgataaccgtacee
20 agaacgtggattaccigaacagctattactacctggaaagccagaaactgagegataacgiggaagattitacctttaccegeage
atigaagaagcgclggataacagcgegaaagtitacacctattticcgaccctggegaacaaagttaatgeggaigticagggegg
tetgtttctgatgtgggegaacgatgigotggaagatticaccaccaacatcetycgltaaagatacectggataaaatcagegatgit
agcegegatiaticogtatatiggteeggegctgaacattagcaatagegtgegtegtggcaatittaccgaagegitigeggttacegg
tglgaccattctgctggaagegtticecggaatttaccaticeggegetgggtgegtttgigatctatagcaaagigeaggaacgeaac
25 gaaatcatcaaaaccatcgataactgectggaacagegtaliaaacgciggaaagatagctatgaatggatgatgggeacctgg
ctgagecglattatcacceagitcaacaacatcagctaccagatglacgatagoctgaactatcaggeggygtgegatiaaagega
- aaatcgatctggaatacaagaaatacageggcagegataaagaaaacalcaaaagccaggtigaaaacctgaaaaacagee
tggatgtgaaaatiagegaagegatgaataacatcaacaaaticatcog cgaatgcagogtgacctaccigticaaaaacatgcty |
ccgaaagtgaicgatgaacigaacgaatitgatcgcaacaccaaagogaaactgatcaacctgategatagecacaacattatic
30 tgotgggcyaagiggataaactgaaagegaaagtiaacaacageticcagaacaccatcoegtttaacatcticagctataccaa
caacagecigeigaaagatalcatcaacgaatacticaatetagagggeggtggegatageggtggcagtggcageggeggtag
cggtagcgeactagtgggoagctcatitctgtctceggaacatcaacggatycageagegtaaagagagtaaaaagecgecag
cgaaattacagcctcgctaatagaagcttaagggegaatic

35  SEQID8 GHRP-C fusion
PITINNFNYSDPVDNKNILYLDTHLNTLANERPEKAFRITGNIWVIPDRFSRNSNPNLNKPPRVT
SPKSGYYDPNYLSTDSDKDTFLKEIKLFKRINSREIGEELIYRLSTDIPFPGNNNTPINTFDFDY
DFENSVDVKTROGNNWVKTGSINPSVITGPRENIDPETSTFKLTNNTFAAQEGFGALSIISISP
RFEMLTYSNATNDVGEGRFSKSEFCMDPILILMHELNHAMHNLYGIAIPNDQTISSVTSNIFYSQ

40 YNVKLEYAEIYAFGGPTIDLIPKSARKYFEEKALDYYRSIAKRLNSITTANPSSFNKYIGEYKQK
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Blood sampling: After flushing the cannulae a single manual blood sample (100p1) will be taken from
each rat at 09.30h. Samples will be taken from day 5 to day 18 of the experiment (or until the cannulae

block). Plaswa fimsslead samples will be stored at -20C for later analysisefJ@Evhamatent by ELISA
kit. Results Figure 8 illistrates a statistically significant reduction in the IGF-1 levels in the fusion

wreated rats pmpATRS) K Lo VRIGIR ORI CANKITRRR ARV AARRIEARE SXample39 Actiity of
SEesSS | {

CP-GHRH- H% rat:GH levels in vivo Aims - to as the impact of Lv. adminisation of
GECIE

CP-GHRH- ot Grotth HorRBRES BUERLR A E FNM ity KV RRRERSHY MshFared with

vehicle only &RateH NP ORI FTTISISKENNEBTE VDS RIBARANKISTREHS Alditdals: Adult male

Sprague-Dae§HSEL AEENAIRYD NRTEN SN G AMYLESDIG. CONVIEDRSATRB gAIDNR A1 BE:00h

(14Lzlog>()) : fwﬂmwﬂemwwﬁlmt i @ﬁﬂrhﬁ'@ékﬁ@ﬂé@é\%ﬁ_l aa%%gx%;@g@igﬁ i'tiast 1 week
rior to S%ﬁw k : - [

Eombination of H E%érm %T%rkn% e%(#%%&%%%ﬁﬁ@r%q%%rgﬁ%%ég%@%ﬁ%{%\g% diazepam (2.6

mg/kg i.p.). M%T‘r‘@%l% AR %@@%ﬁ%@ﬁﬁ%@%ﬂ’&l RIS @VED RIS Y KD.93 mm)

polythene carFiifiiHRRECARNT Viddmbd- ity B NEEBBNTAKL N S0 sdLivaRe eniares of the right

atrium. Canmsaenvibbeipsefileswitbiheparnised CE¥Edeus dentesia saling- Bpedigeend of the
cannulag wilhhgexteeprgeddhrough a scalp incision and then tunnelled through a protective spring

anchored to the skull using two stainless 30 steel screws and self-curing dental acrylic. Following
recovery animals are housed in individual cages in the automated blood sampling room. The end of
the protectivéEéf)m?gqg%{ﬁ%Hﬁﬁ‘to a mechanical swivel that allows the animal maximum freedom of
movement. CaMYRENSPRYSRAD HaHR IREN K ParvIEEd SalmgionRaRgaDT R agiIsepPRFgatment: At

09:00 on dagRvaisherstedysraisavib receieirkNBIRSIEMKONYLVVG SPFMGDSSTPEDTEDE
15 TRHTTNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKY
APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHEL THSLHOLYGINIPSDKRIRPQVSEGFF
SODGPNVQFEELYTFGGLDVEIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYK
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGQNIERNPALOKLSSESVVDLFTKVCVDKSEEKLYDDD
20  DKDRWGSSLQCIKVKNNRLPYVADKDSISQEIFENKITDETNVONYSDKFSLDESILDGQVPI
NPEIVDPLLPNVNMEPLNLPGEENFYDDITKYVDYLNSYYYLESOKLSNNVENITLTTSVEEA
LGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTNIMKKDTLDKISDVSVIPYIGPAL
NIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRVKR
WKDSYQWMYSNWLSRITTQFNHINYQMYDSLSY QADAIKAKIDLE YKKYSGSDKENIKSQVE
25 NLKNSLDVKISEAMNNINKEIRECSVTYLFKNMLPKYIDELNKFDLRTKTELINLIDSHNIILVGE
VDRLKAKVNESFENTMPFNIFSYTNNSLLKDINEYFNLEGGGGSGGGGSGGGGSALVYADA
IFTNSYRKVLGQLSARKLLQDIMSRQQGESNQERGA

SEQ ID10 EGF-D fusion

30 TWPVKDFNYSDPVNDNDILYLRIPONKLITTPVKAFMITONIWVIPERFSSDTNPSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDF
TRHTTNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLOGQQOSNPSFEGFGTLSILKY
APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFF
SQDGPNVQFEELYTFGGLDVEIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYK

35 KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYESRHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGONIERNPALQKLSSESVVDLFTKVCVDKSEEKLYDDD
DKDRWGSSLQCIKVKNNRLPYVADKDSISQEIFENKITDETNVQNYSDKFSLDESILDGQVPI
NPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEA
LGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTNIMKKDTLDKISDVSVHPYIGPAL

40 NIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKHKTIENCLEQRVKR

102



the Syntaxin active compound or vehicle. A 12 hour infusion of somatostatin (or an analogue) will
begin 6 hours after the start of sampling (administered 5 via one of the dual cannulae lines) and will
continue fori@ foegriscandy. [This infusion timing should be an excellent GEcagsagwansobas we should
see baseline secretion then complete inhibition and then rapid recovery/rebound] Sampling: The

automated higaskeamRAIRTTERRENRhesn DrekoNsiA desstioesb Hatkersk 1985; Windle
et al. 1997),R{RP S0 R4 s Al LR e iaMsr R gasR et 35BN be connected

to the automat sampling system. At 07;00 on day 6 sampling will begin. Blood samples will be
collected at {BIHARENFEAIL HENG KO DRI R RS ST RGP BEMALANBER of 144 blood
samples wil B§& BB IR G Beldi HENLPIEOMEAIR NEMGEREENRIBHIOMERBle blood. Results The growth
hormong levels were measure using an RIA assay. Figure 9a illistrates the vehical treated animals
which show &ypicak puisatpeglgase of 20 growth hormone, figure 9b illustrates the complete ablation

o e e AU DB S 15 e D g o e

the blocking of the pulsa rowth"hérmone release and subsequent recove%when the Octreotide

infusion is st%ﬁ%%%§‘l§@lﬁﬁ%?ﬂ§ﬁWGF@@&EP@@E%Y@\@A@%E@”&&@ &tﬁ?ggggacag
ttcaactataaatfadCCEBtEHEGHIGHGHTANY ERE¢alfcaiid YR Ga e s8R > TLSILKY
ccggtappggeaittaaapdCrAGADE3ARBIHE FUAICCCY0ARE OTHSIaHCE VRt BRatEcIgRa BEEGFF
A= <A o e el e U A
egatatccoa NNy R LR U R A g SRR e
gttcctatogti R IGRRE NGRS T R R LB e Ak S YR M Y B cgaa
gttctgaacctcasCedRg guiaCggitiRaeitadisR ais O EtcitE GHatNCR R UgOMt RfeRIgRsiirEttggaa
35gtagacaceragesncierloaEEPaRgTipaAtsanaRRIaaleCigootacRauORIoAcg ARsIgAltEalg caggeca
Ctagaagane e tance
gttcanagat NS C AN e A VA bt L AR B e X SR AR U cgttttaa
agaaaaatactifErBugriASvhsRiE Gttt At dAb itdiidgdih s achlacalit®@ tgacty 5
aaatttacaccgafagacaasiisaia sy i traarpiatgeRadyg LcaaabECRMEIN AT ICTEIG BC AEgiNoBgErtcaaaat
caacatggt? G&Q@Q@ﬁﬁ%@ﬁﬁ?ﬁﬁﬁ@@g@ﬁ@m@ﬁ@@@ﬁ@@ﬂ@@@@@%@@%&%@%@@@@@%gg@
cacggaaatc
oA AT T A B R R B X R e T o
AGtgtatcaadi{tEe MY s R R G ER A HA TR B AR RO DA ey SR R AN R 5 G AR g aaat
_ SSHPIFHRGEFSVCDSVSVWYGDKTTATDIKGKEVMVLGEVNINNSVFKQYFFETKCRDPNP
VDSGCRGIDSKHWNSYCTTTHTFVKAL TMDGKQAAWRFIRIDTACVCVLSRKAVRRA

25
SEQ D12 LEP116-122-D fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITONIWVIPERFSSDTNPSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKGUHKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDF
TRHTTNIAVEKFENGSWKVTNITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKY

30  APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFF
SQDGPNVQFEELYTFGGLDVEIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYK
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGONIERNPALQKLSSESVYVDLFTKVCVDKSEEKLYDDD
DKDRWGSSLACIKVKNNRLPYVADKDSISQEIFENKITDETNVONYSDKFSLDESILDGOVPI

35  NPENDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEA
LGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTNIMKKDTLDKISDVSVHPYIGPAL
NIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKHKTIENCLEQRVKR
WEKDSYQWMYSNWLSRITTOFNHINYQMYDSLSYQADAIKAKIDLEYKKY SGSDKENIKSQVE
NLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELINLIDSHNILVGE
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10 cacctcagatactaacatcgaagcagccgaagaaaacatctcgctggacctgatccagcag tactacctgacctttaatttcgaca
acgag ccggaaaacatttctatcgaaaacctgagctctg atatcatcggccagcetgg aactg atg ccgaacatcgaacgtttccca
aacggtaaaaagtasgagatggacaaatataccatgttccactacctgcgcg cgcaggaatttgaacangproes@sasegtatc
gcactgactaactccgttaacgaagctctg ctcaacccgtcccgtgtatacaccttatctctagcgactacgtgaaaaagg tcaaca aag cg
actgaagctg cepghieraasiiaaoanasractiolitnigasiaoneacasa satrseaaeistasiasssac 15
aaaattgcggaigcactatcatcatcccgta catcgg tccgg cictgaacattgg caacatgctgtacaaagacgacttegtiggeg cactg
atcttctccg gtg cggtgatcctg ctggagttcatccoggaaatcg ccatcccggtactggg caccatgctctgglitcttacatt
gcaaacaaggttctgactgtacaaa ccatcgacaacgcgctgagcaaacgtaacgaaaaatgggatgaagtttac,aaatatatc
gtgaccaactg8FSidigtiadgditasitictcagatcgacctcatccgcaaaaaaatgaaagaag cactggaaaaccaggcgga

agctaccraggeaaieaitanGiaPeAgURICRATIREANTFAGUFMTaRATARCRESSICAdRHCSIARAkFgacgatc 20
tocatgato L e amce
i ﬂﬁgg@%@%@%ﬁ%ﬁ:éﬁ?é&i%ﬁ&&?@%%%%@%%&%ﬁ?@%[E?&P

gtggcactctgatcggtcag aaggacadaagtgaacaatacc catCcctittcag cicagtaaata
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ggatccatgccHORaEtaCAEER MTREEADIDIRI RECE GRS BC BN ERMISRIOITMERRRYISNEEOtC g tcy

cacgtggiaccBaEsiAFBRORIORIHIGRUHERECYBOLTNRItETACE tRECIBAROTIaCREPHCTgaCcaaac
ctgaggacticapCaagRgiRe SEIORILFARREIGARERIGAAI AR AR 9 AHAIEINaaIRCeRRAN alaaga

agaacatattccttca@@égctat attaaactcttcaac,cgtatcaaaa caaaci% cte aaaaactectc aaa[ggattatca 30

o ratacs e I T o 1 R i A

caacccaggtGaagETAAEO BBt et taaHEcty RidAi ¢y bR gdettbtF it tidadvadaacy aaa
ccatcgacatcyg s Eagr RSaHIOgNEARACY FysagyiRcy RNFTTAa{E DAyRKISRANIgEeBEgaatac gtcagty
tCttcaacaaCHRIAgkaROIEREABETA CORBNAICHaRpSICE IO AR ARRERARI IO CRESAFE! Calg
catgaacicalogReqleslraILaRlE Giacas liRAagUoRraRcaISRrOalE MAgRPaRgaRgRalal 35 caig

Cagagcacc, acgcaatccaqgqgctga aactctacaccttcaqt CCaagacccaa CC&CCg acaaaag
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20 atactctggcgaacgaaccggaaaaagcgtitcytatcaccgg caacatttgg gttattccgga agcc,gtaacagcaacc
cgaatctg aataaaccgccgcegtg ttaccagcccgaaaagceggttattacgatccgaactatctgag caccgatag cgataaag
ataccifcctgagagdaabosichbdetiptcaaacgcatcaacagccgtgaaattgg cgaagaactgatctatcgectgag cacc
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acctatag caacgcgaccaacgatgttggtgaagg ccgtitcagcaaaag ¢ catgg acccg atcctg atcctgat
gcatgaactgaaccatg cgatgcataacctgtatggcatcg cgattccgaacgatcagaccattagcagcgtgaccagcaacatc
ttttacagccagtacaacgtgaaactggaatatgcggaaatctatgegittgg cggtccga ceattg atctgattccgaaaagegeg
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aratececcaoaaanan caacectnascnttetn tttatoonceacdaacectaoacccatraatececan oA ot caotaaaataaacccanaan




40ggcgaacgatgtggtggaagatttcaccaccaacatcctgcgtaaagataccctggataaaatcagcgatgttagcgcegattattc
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gttcggtgacytee Pt AR ESEINOHIOcHaE PGS0 CEARPEHAG HHO A BEREAeaBRRacERAactatc
aacctcatcgagiscerpaacaltatraltgigroesgagtggatcgtctgaaggccaaagtaaacgagag ctitgaaaatacgat
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gcgctgaacctg cagtg cattaaaataaa g aatg ag g atttg a cattcatcg cag aaaaaaatag cttcag cgaagag ccgttcc
aagatgagatagtaagctacaacaccaagaac,aagccgcttaa ?ttaattactcgttagataaaatcatagttg actacaaccttc




20 aatcgaagatcacgttaccgaatgacagaacaactcctgtcacaaaaggaattccctatgcacctgagtataagtcaaatgccgce
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cttgactgctgggtagataacgaagaagatattgacgttctagagtaataagctt SEQ 1D6 GHRP linker
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Cgctttatgctgacctata caacgcgaccaacgatgttggtgaaggccqtttcagcaaaagcqgaattttgcat acccgat Cctgatcctg
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tcagctggatctggégl. a%tgcc%' lg%catt,%atag Cg aaagcg aaattctgccgggcgaaaaccaggtgtttiacgataaccgtaccc 20
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40  SEQ D22 ghrelin-A fusion

107



TWPVKDFNYSDPVNDND ILYLRI PQN KLITTPVKAFM ITQN IWVIPERFSSDTNPSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKG I IKLFKRI' N ERD | GKKLI NYLVVGSPF MGDSSTPEDTFDF TR
HTTN IAVEBENGEWMIKVTN | ITPSVL IFGPLPN ILDYTASLTLQGQQSNRSHEHI kG ddosdé KV 10 AP
EFLLTFSDVTSNQSSAVLGKS | FCM DPVIALMHELTHSLHQLYGI N IPSDKRIRPQVSEGFF

Efgggi%gﬁﬁk&ﬁﬁﬁwﬁﬁdzAﬂ@#E\%@hBﬁWA#@WRBMﬂJ&\tﬁéﬁﬁﬁw I_SPNV::I?AKI\\I(T
DN 1v 1 ARG SR R RN P Ry B B L oM i VSO RRELk L Y DD
DKDRWngmﬁM@ﬂWﬁ?WKﬂﬁ@@@W FHEEPRNEY SBKEYSTERALDGQVPI 15 N

PE |VDPLLPFRVRRILEPDTHRGHERAARY DPBYTKANED VAN SR EAATORYEKY NN YEVMFESVEEA LGYSN
KIYTFLP SLAZSEN REPERQAGHFIDEN AN ERRVEIINKFRDIMS IHIRAK EIMES DASS I MRNIGRAL N |

%ﬁ%@b%%%ﬁ%@%ﬁ%ﬁs‘#ﬁ%&?&w | Eﬁﬁfﬁéﬁ?@éﬁ%ﬁ@(ﬁ%@&@%@@% *f(FéQVE
NLKNSLDVK&@%@I%I\FIIQ“I&QW ?@Wﬁﬁ%&g@ﬁ%ﬁgﬁﬁﬁ%%N | ILVGE 20
VDRLKAKYV KESERRIFNSAERLFESSEERNG S PKINGETE RN BB St B8 Y BERYSC GG GSG
GGG SGG G ERNES ALY BRHBESERAPAGHKVERDAFMIAX LRAISE BTRRRARGARBAAIAA

RVAGQT RN ITWERRIFHISBRIERSRBV ERSTRBRREAARD RBERSE SEBAABINIRKE RSKRS
S R RN YR KERITT T AT B EHEN M CRAN NV EHBIRERIIEROPN P

VDSGCRGIDSKHWNSYCTéF/THTFV ALTM DGKOAAWREI RI D @M SRKAVRRA 25 SEQ |
D12 LEPl1@%&§%IYJ§{\6VIJTAKVNTQIDLIRKKMKEALEN EATKA&ENYQYNQYTEEEKNNINFN!DDLS
TWPVKDFNKSNESNBN DINKEIRIQEHVRY HSWEX ENHRGR ARG PARIESS RS LIGREPRPT
SKYQSY Y DEFS XDRVNEQKDFFOKEK Y VBl ERIR B IER DA GG BHAGAIBSRRMEDSSFREDTFDF TR
HTTN IAVEKTENGSWHPEAK] GEFRSVLIFGPLPN ILDYTASLTLQGQQSN PSFEGFGTLS ILKV 30
APEFLLTESDVTSNQSSAVLGKSI FC MDPVIALM H ELTHSLHQLYG I N | PSDKRI RPQVSEGFF
SQDGPNVQEEELYTFGGLDVE | | PQI ERSQLREKALGHYKD IAKRLNN | NKTI PSSVVISNIDKYK
KIFSEKYNFER BRE BREESSARER ENSI ST SIS TTRRRANSER AN SR IR THYFSRHYLPVFA N |
LDDN 1Y TIRDGFKOERKSREMNONEN Y SREIKERN PAF QR LR EARERERSOTNUS  GEACSEEHL Y DDD

DKDRWG S SLQGIMNNBERROTAKSRS SQEERB NIRRT OMYSRIFSIBESIRPGQVP! 35 N
PEIVDR)- L PHYNMGENISREERINPERPAPIAMIBY EASY b3 SFBRIRES IUAPERYEEA LGYSN

IEQLEZLLPRSéﬁ%%ﬁa&%ﬁ%@%&%E%@SEM@EM@@%%%V%%@%MR
WKDSY QWHRRESNGA SHRPFHENR PREMYB SIS SRAN AT ISR SESHKEN IKSQVE
NLKNSLDVRISERMANNMNKKRIR BRKWKDRINHES B RPMIRLLDANIBRON | ILVGE

VDRLKAKV NAREFENFMENSS dRERINA SKLEEESINDEN N EB ORI REIESOAHEGESALVSCHL
PWA SEQ | RABUIRIRIHIIN S WRUEREBHSLEUNBMPAL R K RRNEW D RDRIEN TON

IWVIPERFSSDINPSLS | KLEKRI N ERD IGKKL |

YLV o BN T PR s s TR A B R MU R LSS B SREeT
LDY TASLTLOSGUS SR RSEREING T SV ERAL AN TRFSHAFSNGHQACLEREANRENFDPVIALM H
EL THSLHQD¥G NINHRSIDKRER PENSHGTAENSENSGLUIRSYWIIEREAVAIIVMG L DOSAPEPTPALGVF

|KEIESSIEQ|—RNE?%{F%THQ@MKMMKV@@QWMWM@RETTQFN\E?INYQMYDSLSYQADAIKVFA "
L DON IR AN %@@?@%ﬁ%@“’ M?%% WIRERG LRSI Don
DKDRWG S EPEE KRR RN RNR B SIS OEFEEN NN N S SIS DESI LDGQVP |

NPEIVDPLLPNVNMEPLNLPGEEIVFYDD ITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEA LGYSN
KIYTFLPSLAEES 4K éQ AdgldnbNVAN M ME BRHZBNd AN KB HODIKISDVSVI | PYIGPAL 15

NIGNSALRGNENRAE AV kRRIE HBETHNRANNKRNR YR PUREHRESHENBNSLERIFY KR

KNS VIS EAVHIR T LN B S A KRBT KA RIS 11 Lve

VDRLI<AKVNERNERFHHEER RSP PRNGHSEHIER BV ERIT BB GE S MSBHEEYAL VHSDA
VFTDNY TR GRKRDMPYTRRVLNSHOS IR SEEY A Th 81 KPET 6. TSSO TRNRSSAVLGKSIFCMDPVI

ALMHELTHSLHOLYGINIPSDKRIRPQVSEGFFSQDGPNVOFEELYTFGGLDVERPQIERSQLR
EKALGHYKDIAKRENNINKTIPSSWISNIDKYKKIFSEKYNFDKDNTGNFVYNIDKFNSLYSDLTN
40 VMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRDGFNLTNKGENIENSGONIERNPAL
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PITINNFNYSDPVDNKN ILYLDTHLNTLANEPEKAFRITGNIVVVIPDRFSRNSNP NLNKPPRVT
SPKSGYYDPNYLSTDSDKDTFLKEI IKLFKRI' N SREIG EELI YRLSTD | PFPGN N NTP INTFD FDV
DFENSVDVKIdR£36sNDMMVKTGSI NPSVI ITG PREN | IDPETSTFKLTNN T A6H26667638d6& | IS ISP 25
RFMLTYSNATN DVGEG RFSKSEFCM DPI LI LMH ELN HAM HNLYG IAIPN DOTI SSVTSN | FYSQ

YNVKLEYABLR( 862Gl BRI BREPEXNEBK kARG AC IR RINR TAN RS TN I KQK LI

RKYRFVVE TEENYAKI]Y Vi | LDD
VY DIONG R R SRR e RS ANy VTR B btk i
CRELLVKN T HHEEEE N ARATB I ER D N LR Y X -7 PEROS VB RAE SN SERYERIFDLLY P 30
SIDSESE | MGENQURSDIS RFOGRADVENSA RENESHRA BIENME DFGHPERGPEBXETNSAKVY T
Y FPTLANK¥ARRKIGTEENELAOAARBWN SRS VR ISRITFORISRVSMIBY SR A AREBRIS VRR

GNFTEAFAY%&W%%EQE@%%UE@&%%%&R@M%W‘FF!é@MﬁkM%Bﬂﬁ%ﬁW'\"

MGTWLSRIITOFN N 1SYOMYDSLN ALKAKI DLEYKKYSGSDKEN IKSOVEN LKNSLDVKI'
SEAM NN |W%%@§W%E§F<‘f\?ﬁt SETREMBRUTR ARSI EIBEETN |1 LVGEVD KLKAKVN 35
NSFQNTI PEN | FSYTNN SLLKD | | NEYFNLEGGGGSGGGGSGGGGSALVSCHLPWA SEQ ID15
IGF1-C fusiGE@IDHINENYSDEVDNAN

ILYLD L NE&_HERGENTRBEGDINY YAEREITERAKGINE NI DHERE RYGTNG TYRQHVSLDGIPEN

DPNSVDVK LIRS @?@ﬁéﬁ%ﬁﬁ%@%@%ﬁ%ﬁﬁﬁ;{%}%ﬂ ISP
REMLTY SNATNB GRS KU RS HA M ANV R SRR BT ATBRIEfF SNMNEYSQ
YNVKLEY AEfKAFESPEADHRRIENRNTFHNDIGALANY REG ARV SPEARPI TSR RECAGEYK QK LI

RKYRFVVESSEEMIAN RV FEAKNSESCEHFTBEEN 3K RAKFQIRRISNKSNPKITESKAN ILDD
NVYD NGB AIMAPGQULSRMPRIR N EMMKIHA TSR GYRAUPERMFNKTLQ 5

EE)%LELSVETé@ﬁ%@%%%%%%@ﬁ@%@ééﬁﬁ@%ﬁ%%&%&%@@%&%LYP
YFPTLANKPRNREAE B EY BN RN BV VAN S FRATRIKBTE DRISER S A5 PYRYBAMUSNSVRR GN

FTEAFAVT GVVHILEARREEMYRALES AFVANS KXY ERSGECKECTADINN L EQRBERMKBENVEWM
MGTWLSR I}iERR S8 SM QNN ANNQAEHBIT S SN IR AU S B G RRIENrEISNSLDVKI 10

SEAMNNINKEIREE SMIY L PAUIDE N DRATKAIKANRSENKMGEVDKLKAKVN

NSFONTIPFEN I FSYTN NSLLKD I IN EYFN LEGGGGSGGGGSGGGGSALVGPETLCGAELVDAL
QFVCGDRGEYENKPTGYGSSSRRAPQTGIVDECCFRSCDLRRLEMYCAPLKPAKSA SEQ ID16
SST-C fusioBEf}/D26 IgA-Hytet-GHRP fusion

PITINNENY SENPDRHGUATKE DNSHNY TRANHEP ERCGAR R TRBIN BINAV B RESRRSBNBNINRRPRVT
SPKSGYY DRIWYRAKURSENRIFAK B EEKEN DR SRR AEKROGE PARFASNIINNTEKNAED FDV

DENSVDVKT RGN VS GRIPNE RN WA B RER 2 BETERR RN EAAGEIFGA-SIISISP
RFMLTYSNATNDVGEG RFSKSEFCM DPI LILMH ELN HAM HNLYG IAIPN DOTI SSVTSN | FYSQ
YNVKLEYAH&%E&%@WWK&W&%W&EQfﬁ\gfmwggéﬁ&ﬂﬁ%KQK 20 LI
RKY RFVVESSS BN RINFRLE R RINSFERFPFRPRY AR BN RIRISUERINEY NEQSHAN | LDD NVYD

IQNGFN | PREMINVLRIAGQNESRNARSIRKNNINE NV YAGRRICF QO CBANDGRBIDANNSTKQ
%’*’S%LSLVEF'\)IE%WF@\?Q&%T Eél&&mﬂﬁﬁﬁﬁwﬁééaw}éﬁ?é@ng A@@H@S@;&BW@S
veeroi S dCe TR R P RS ST B s 25
GNFTEAFATTEU R ERE BRI SX AN RV BN FACPEDNE P GRRIGRAMEE Y Ewm

MG TVVLSRNF ORGSR OMIMBEAKQAERIRRASINLIBY KNS B REE KIKESBWENEKRIBLD VK
SEAMNN | MEFHERESSMIDAHES IBVUIEAISEEREL BNIESEIRIS KAGE BN EHR SHRMAORMEIKMEK LKAKVN
NSFQNTI PEN 4ESYTN NSLLKDI | NEYFNLEGGGGSGGGGSGGGGSGGGGSGGGGSGGGG
SGGGGESALVAGCKNFFWKTFETSC 30 SEQ ID17 GHRP-D fusion TWPVKDFNYSDPVN DND ILYLRI
PQNKLITTPVKAFM 'TON IWVI PERFSSDTNPSLSKPPRPT SKYQSYYDPSYLSTDEQKDTFLKG I |
KLFKRI NERBYHRKEMRIP IS/ AIeMGDSSTPEDTFDF
EFVNKQFNYKDPYNGVDIAYIKIPNAGOMQPVKAFKIHNKIMWVIPERD TETNPEEGDLNPPPEAK

QVPVSYYDSTYLSTDNEKDNYLKGVTKLFERIYSTDLGRMLLTSIVRGIPFWGGSTIDTELKVIDT
NCINVIQPDGSYRSEELNEVIIGPSADIIQFECKSFGHEVLNETRNGYGSTQYIRFSPDFTFGFEE
40  SLEVDTNPLLGAGKFATDPAVTLAHELIHAGHRLYGIAINPNRVFKYNTNAYYEMSGLEVSFEEL
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TRHTTN IAVEKFENGSWKVIN | ITPSVL IFGPLPN I LDYTASLTLQGQQSN PSFEGFGTLS ILKV 35
APEELLTESDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFF
SQDGPNVQ@BERIuYIReG LDVE | | PQI ERSQLREKALGHYKD IAKRLN #pEiBIdoresswd SN | DKYK
KIFSEKYN FDKDNTGNFVVN | DKENSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA N |

E?(g';\'/vgs'ﬁ%'ébl%w5&5&&‘&5&&%&@Rﬁ%@%béﬁgﬁ%ﬁ@ﬂ%@i@%@%&g@gﬁ 10
N PENDPL BB VR R FURE B BV T R o NS S o e v e
LGYSNKIY TREASIASRY SR AN AR RV RISV KA PRIV STRYBY | GPAL N
|GNSALRGNEANDAFFEDNSWRENK GEERSE PV ERAS RS ETHYS & | R BIKER I ENSSBOR VKR

WKD S QWi ¥ShWIERFHTEEN LD IMEVMHASE EHOABAMIKNSURERY KKSGSHPEEDY IKSQVE
NLKNSLDVISSEAMMN INAEREG SV SNSRI DR NSERARTASHE SRR IILVGE 5
VDRLKAKVNESFENTMPENIFSYTNNSLLKDI %I%I@YSN LE%%%%&&GGGSGG%%@GSSF

L SPEHQRVOBRIE SRR SEB B e AR T R N VSR oKISD

ILY LRIPQNRERMMHRAENPASANTANAEF RES ST IR R RBENER INKAMININKFLNQCS

SKYQSYY DESYUSIDEQKBAIFEDK GABL KA KR NERRDTIGERKD RN DRSS B RFMEFDSSBYWEDTFDF

TRHATTEY IABREREMeEVACYE S EBSMAG RN RKPPAKRGA LOQGQQSNPSFEGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKSI FCMDPVIALM HELTHSLHQLYG I N IPSDKRI RPQVSEG FF

SQDGPNvgggELYTFGGLDVE | | PQI ERSQLREKALGHYKDIAKRLNN | NKTI PSSWISN IDKYK
KIFSEKYNFBRIR P SRIENB®ENSLY SDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA 15 N |
LDDN IYTI RYBHPERKSREVNANENS G BRNERNPX KSR SSHEVTERTFSERVERADRSIERRLYDDD
DKDRWG S Sk@RMKuEdNY R hPYKADKOSKS R INERNIKKKI DETXQRYEDKESHRESHEDGQVP | N PE

IVDPLEPNVAMHERINISRERE M PRI S R EPNSNO RS QRSO RS ERFEBYBEA LGYSN

E'.éLfoéé\ﬁ%ﬁ%@%%%%%@EW@%g&l&gﬁ#@# SEGFvicR 20
WKDSY QWRAPSRWCSRFH BiSGHPV RO B RSAD XIfe MVKRESHYSHIREN K SQVE N
LKNSLDVK {SESRMN RO KGR S VAN SSRGS D SR DU EKNRTEY FSRHYSRYRA ILVGE

VDRLKAKVNESREMNRMERN THEF TR NSIAMNERNNAEYENEES GO EBGOGRSGRGBOALVGPET
LCGABVDAKSHN SRR GVKRNK R Fair B SIS REARR Mo ARGSHRREPEBRLFMMYSAPLK PAKSA
25 SEQ ID19 NGE-C fusian PITINNE LY T P TONIWVI
PDRFsRN%%@WH#@%%%&%%%W%%&%WW@%& ELIYRLSTD |
PFPGN NNFRYRNTEERAEAREEN SR RETENRIVERMERS SINHBEOT HPERRESN| PYIGPAL
IDP ETSTFWGNWQ’E@FMREHWPEFT[PALGVFTFYSSEQEREKF IKTIENCLEQRVKR
WKDSYQWMVSNWLSRITTQFNHINYQMYDSLESYOQADAIKAKIDLEYKKYSGSDKENIKSQVE
25 NLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELINLIDSHNILVGE
VDRLKAKVNESFENTMPFNIFSY TNNSLLKDUNEYFNLEGGGGSGGEGEESGEGEGESGEGEEGESG
GGGESALVSANSNPAMAPRERKAGCKNFFWKTFTSC

SEQ 1D29 GRP-D fusion
30 TWPVKDENYSDPVYNDNDILYLRIPONKLITTPVKAFMITONIWVIPERFSSDTNPSLSKPPRPT
' SKYQSYYDPSYLSTDEQKDTFLKGHKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTEDF
TRHTTNIAVEKFENGSWKVTNHTPSVLIFGPLPNILDYTASLTLOQGQQSNPSFEGFGTLSILKY
APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFF
SQDGPNVOFEELYTFGGLDVENPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYK
35 KIFSEKYNFDKDNTGNFVYNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA
NI.DDNIYTIRDGFNLTNKGFNIENSGONIERNPALQKLSSESVVDLFTKVCVDKSEEKLYDDD
DKDRWGSSLQCIKVKNNRLPYVADKDSISQEIFENKI TDETNVQONYSDRKESLDESILDGQVPI
NPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEA
LGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFT TNIMKKDTLDKISDVSVIIPYIGPAL
40 NIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKHKTIENCLEQRVKR
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30 RFMLTYSNATNDVGEGRFSKSEFCMDPILILMHELNHAMHNLYGIAIPNDQTISSVTSNIFYSQ
YNVKLEYAEIYAFGGPTIDLIPKSARKYFEEKALDYYRSIAKRLNSITTANPSSFNKYIGEYKQK LI
RKYRFVVEadeaboviF04hh RNKFVELYNELTOIFTEFNYAKIYNVQNRKIY LS BRd dshktd-DD
NVYDIQNGFNIPKSNLNVLFMGQNLSRNPALRKVNPENMLYLFTKFCVDAIDGRSLYNKTLQ

CRELLVKNERLRIAGR SENSERY ALRIR, LY ESIBVRRRANBIMINI SKNIGREGRLOLLYP 35
YFPTLAN K\vﬁﬁg%E%%ﬂ%ﬁ%%&%%@%@%%ﬁ%@&hﬁ@%&%VRR
GNFTEAFAVERELYHESTR S EYRIRE G ARG SINEY EYG ECAGERGSEE B 8K RMYKDS YEWM
MGTWLSRNAYENMISYQMYDSLNYQAGAI KAKI DLEYKKYSGSDKEN IKSQVEN LKNSLDVKI
SEAMNNINKFIRECSVTYLFKNMLPKVIDELNEFDRNTKAKLINLIDSHNIILVGEVDKLKAKVN 40
NSFQNTIPENIESYTANSLLKDIINEYFNLEGGGGSGGGGSGGGGSALVEPHSESNVPAGHTI
PQAHWTKL HSLDTALRRARSAPAAAlAARVA%RN ITVDPRLFKKRRLRSPRVLFSTQPP
REAADTQDL D PR RPN MY RS RS S FAR T PEEV EB S GH B RAS AT Bik Gk
EVMVLGEWERKESYFRRPY FREENIKE RN PO B ERIGTESHIENISET T F S PREXAKBETIDGK

- QAAWRFI R ESVANKENNE BRVEVIR RA PSS HOGHREZD/ SENEAHD BISUHF ASREGFGGIMQMKFC

TWPVKPFNESRRENRMIRNREAY PNV ESERY AT QN YW BREESPRENEUrRIGRBRPT

TRHTIN T@@%&Wﬁﬁﬁ%ﬁ%ﬁ%%&W%%@%@E%@E@&%E?E&fﬁ@ 10
APEFLLIFSIOUIR{FE AV BN ESREM SEVTAL UF AN S BLY G RSP EURRIRPYSEGFF
SQDGPNVQYFEEEVNETHOMBYEYRGANICREON FEEISKES YK B AWGYDREHN RFPPRIESWISNIDK YK KI

FSEKYNFDERNTEMINANAFSKNSISOODENEH M SENEN SBRMMENIBTOLGSR HYEPVFA N |
LDDN {XTI REGTHHaBU G ERDHERGS BT ERNRSERILERERMMEERD A Y Eo(RiwiEKLYDDD

DKDRWGS VKNNRLPYV TDET YSDKFE | L DGQVP | 15
NPENDPLLOV VRN PO Do RSSO AQER SRR e
LGYSNKIY TS AREASAN GV RSP T RAZNE RS MR PGSR SEY SV ASY IGPAL N |
GNSALRG NESIYAFRAAGEARY KEGFREGALFEACGURTOES SKHE)ERBHIDIKHUIENGNEAR VKR
WKDSY QWhHAMBMNHWESRIEF QM PRI ENFKRARAY KK DALROSAEYEEBIKE K IKSOVE

NLKNSLDVEISEAMNNY LN RS SN VLN IO DELNKFRLRISTELLNKIDSH N |ILVGE 20

VDRLKAKVNESFENTMPFN IFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGGSGGGGSA
LVAGCKNFFWKTFTSC SEQ ID21 VIP-C fusion

PITINNFNY SEPPBNIOMEVRDABHDINTLANEPEKAFRITGNIWVIPDRFSRNSNPNLNKPPRVT 25
SPKSGYY DRI TOSDK B Ffaab Bl dichFis RINSREIGE By RUSEBIRFETHSNNTRINTEDFDV

RS oMo e e
YNVKL YAE?@\?&%%%U SRERRRN Cécﬁ?(%?_a é@%ﬁ%ﬁ%ﬁﬁ%fﬁﬁ? ag%ﬁ?f‘?’f EYKQK LI
RKYRFVVESSGEVTVNRNKFVELYN ELTQIFTEFNYAKIYNVQNRKIYLSNVYTPVTAN | LDD 30
NVY DIQNGSFRBRE FPNGHRNRSONUSBRNPALRKVNPENMLYLFTKFCVDAIDGRSLYNKTLQ
CRELLVKN g2 tcRit6- g GO il RREI: MBS ER A RIS M DML S D E S EAHERL DLLY P

PP LAN K AR Eoh e T Te e L SNSVRR GN
T EAR AT B e R P R TR RIS E Wi 35

MG TWL SR IFltPene MR a9 Pt BRI RO e ATRBR TSR Ro7RaR G entprRE ORI IS NBIRRIS LD VK 1
SEAMN N | §44¢RIRECSUTYIgRIE MR DRI EFQRNFANICINHIDBEIBEL #AYGEYD KLKAKVN N
SFONTI PFbhh&agtédddabiatcaitdoat bzttt it izkobatieiado Siciaigbatite S tadebANEdD NYTRL
RKQMAVK in-A fusi

NAGO Qp%&%ﬁ%ﬁ@%*é%%ﬁ%'ﬂr‘ﬁ%%%%%%@é%%%@%@%@ﬁ%@%ﬁf

EKDNYT KGR R 15 R PP e R R e B oR e e i P E R A B 143 1A P B G SYRSEELN
LV | IGPSADYRPERtIets et A M P PR RSAPE S Y RS P yep st HE S PO R 99 4092

LLGAGKFATQRANTgAM Lot HABCHRIOECobALNI BNRMEINENAYY BMSGIgBigagaag
EVSFSEE|—RE&%&M&E&@Q&&@Edél%ﬁﬂe%ga\{d}!M@%IMM&%V@&%&Q@%MVFKE
KYLLSEDT T KT VE KINIVPKVN

TV OGN FEP R A R BT A PR R B Rk R e PRk SDDDDKN
KALNLOC IR ARAS 13 e SR A A K R R PP T R K B RGPt ST eP 948 REDNE PEN
ISIENLSSDIIGQLELMPNIERFPNGKKYELDKYTMFHYLRAQEFEHGKSRIALTNSVNEA
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10 LLNPSRVYTFESSDYVKKVNKATEAAMFLGWVEQLVYDFTDETSEVSTTDKIADITI Il PYIGPA LN
IGNMLYKDDFVGAL | FSGAVI LLEFIPEIAIPVLGTFALVSYIANKVLTVQTIDNALSKRNEKW
DEVYKY IVHiglsadiNd QI DL | RKKM KEAL ENQAEATKAI | NYQYNQY¥dEEHztihdsdbédN | DDLS
SKLNESIN KAM I'N IN KFLNQCSVSYLM NSMI PYGVKRLEDFDASLKDALLKYIYDNRGTL IGQV

DRLKDKVN%&@@QAE& M%ME&E&%&@& Sé%%éé ARtk PEHQ 15
RVQQRKES ?ﬁ@ RS %FLProte en e e CP HRH N M27L-LHD
fusion TW PYRBEN %ﬁ?ﬁ?ﬁfﬁ PSLSKPP
RPTSK YQ wa@ﬁWpi%@q?%@m@aaCATGTG GATGCGATCTTTACCCAGAG
NERDIGKKENY CORSSRFMGOSSITAADTHOF ERIHGPAAACTT TTACAGGACATTCTGAACAG

TN|SAVESKSFEA@&WA@VENalé'EBaSéﬂaH@@B@&Hb@&%&gﬂé&&%@&@&éﬁ@@@?&&@@é@(F;EI;LL
TESDVTSN DGP NV
QFEELYTE%GLDVE%@A:H%QQB%_X EQA%E%%%%%%%% K?ﬁ P%é%v% FSCQ\%[%E%E%FSEKYNF
DKDNTGNFBIReR5738 ?%*‘ESE“‘I%?? NS R S AR R S R SR IR R AR ESER I Y TIRD
GENLTNKanﬁpqcmm@QPWWHWEQWS@E@MM%%%@MWWS@@W@AlFTASYR
25 NVLGQLGARKIA-QRIBRALNGEEGSGE GGHEBHOGEALALREIHAANNRERYNABKDSISQEIF
NSYYYLE S R R T A R T e ARV A FNANEWVE
DFTTNlMKE@ﬁ"‘B??@B%\? f’é%i ?\IC?GCI%YSK Ré{ﬁ:&r\l %@ “Maagﬁ%g leqﬁ ALGVF
TFYSSIQERIERIRIIPAE P ERCAIRIITRIO SIS NRGEKIR! E@ﬂ?ﬁ R TR SY QADAIK 30
AKIDLEY K K¥S B e Et M CreR S NS R Bl ST AN OB REE R R A STOAKIaNAMRSCIDE L N K
FDLRTKTE IaH&@{B&HW@MQWMN@SEW%MMY&M%E@MﬂtjaE@(tEﬁt SEQ ID24
DINRNN R R Bl FNY %%Y*E’HE%%@ ‘é%yé%bg AN oWV
PERFSSDII\?B%E{ 3&?5’?@?‘? %&éﬁﬁﬂ%ﬁ%@?‘?ﬁ?ﬁ ﬁ%& L INYLVVGSP
FMGDSSTWEW#@W@?W@@M@@@WWWFE@%FHQWEW%Fttatcaaccmatcg

LDYTASL T :@SSOENPSREREGTaRIdJVARERIItFFRIDYISNERSIMEGKSIECHIDRY |

ALMHEL THEcHRANG bR SRIRIRRAM SR G RS QRGRNNRRRR¥IFEGLDVE || PQIERSQLR
EKALGHYKDIAKRLNN IN KTIPSSW ISNIDKYKKIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTN 40
VMSEVVY NR HYLPVFANILDDNIYTIRDGFNLTNKGEN | ENSGQN IERNPAL
QKLSSESV%@%@ Qfg%i%% R“13BDDKDRWGSSLQCIKVKNNRLPYVADKDSISQEIFENK |
ITDETNVONYEBESY BRI NDEH PRIRPEF/DBPMPB RN RN SY REFSER VEHSHBTTRYVDYLNS
YYYLESQKBESKIYEMTYISTEY B RAFGAHSNIINAINERS GARKN K GAVEPAGEFI SNAESNEDA/EDFTT NI

MKKDTLDK{RRWMRMVERK N BAWNEGN SAGR GNFNQATAASGVAELLEHSPESAL FRALGYFTFYS 5
S e SRR N kMt e ROV RIN SRRk oY ERAI D

LEYKKYSGSDKEN IKS % ENLKNSLDVKISEAMN N |' N FKNMLPKVI DELNKFDLR

TKTELIN LI TR RVSEY DREKRAE/RESEENTRAY Y@WWL&WFWW&Q ID25

IgA-HNtet-SETSBNRRKRE TGNFVVNIDKFNSLY SDLTNVMSEVV Y SSQYNVKNRTHYFSRHYLPVFA
ESNCPEKNGIATAEDSENTHREN N TEOE KK RK\SBH VP SO GIIRQMNASLBG] PEN
E[[\);LIF:Vg\g@%&@}ﬁﬂﬁhﬁéﬁ&l@%m\d%KH%MMH&WNETMBKYKA°I~$E
RPN R RN R e RN RO R S PR S0
DKNKALNLORIRIKRNEBNEY RERRIESHMENT b B S ERERNKISY R Y a5 KIS SKITL 15

PNDRTTFVFRGAAEXFEDFR ENASTTLEKS DY DB K ERPOY VAR RSRANRAFRTHAYAFEMD DALINSTK
IYSYFPSVISIKVMNQBAQUHIFL ANREX IRDENNESSRCTKDE SRMESIMRSHEPAEMNMKQGYE

GN F'GALETJA@%MEJE@%{EMW@%%I (RSN RN ERMRIMK RN E M KAKVVL

NIFMRESSHEP RGMNEARRO D TOERN M IRANSK G EL O E SIS TPIP 20

FSYSKNLD@W@NE@lDVLEGGGGSGGGGSGGGGSALVAGCKN FFWKTFTSC

SEQ D34 CP-gGHRH-A fusion
EFVNKQFNYKDPVNGVDIAYIKIPNAGOQMOPVKAFKIHNKIWVIPERDTFTNPEEGDLNPPPE
40 AKQVPVSYYDSTYLSTDNEKDNYLKGVTKLFERIYSTDLGRMLLTSIVRGIPFWGGSTIDTELK
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SEQ ID26 1gA-1-INtet-GHRP fusion ESNQPEKNGTATKPENSGNTTSENGQTEPEKKLELRNVSD
IELYSQTNGTYRQHVSLDGI PEN

TDTYFVKWKE Sbidodty IPVASITEEKRNGQSVYKITAKAEKLQQELENKNMIANB T MEIMEKAKE 25
ENTNFTSFSNLVKAINQNPSGTYHLAASLNANEVELGPDERSYIKDTFTGRLIGEKDGKNYAIYN

LKKPLFENkg{zQd MEPEEKMEEE RKNBES SHANMEAIMGIKIKNQ YRGS MEURIEESEFHKSDDD

DRTTPV KIS AE VR A BT R E VT VRO a R ARG BR A NS T
IY SYFPSVISKSGEEATETPALDWARBI F B ETNES SR THHRIS G ST BB EKFVKQG YE 30
GNFIGALE KFG\¥ DTS ERAPEIRLIPDIAXKBIAE!S SR ARV DR T ERRY RV TV K AKWL

GTVNTQFOKRBECNNRBILEAEMBAMN KINDIE YU NSG BLHEE AR E DB INIKIKELEERKANKAMINI
R S A SN S SN SR s
LGS R A SRR

AKLQPR 3
EFVNKQFNSKBRERAGENDMEM RRERIMG G O RPORMER LRGSR AR BT EFSBIFNPPPEAK
QVPVSY Y DS/ ESTDNBEKDNNATKGAMH CRER .S Y O BRVEN ST VRGIPAWGEGITNIIELKVIDT
NCINVIQP D& SXHSFREANAE KR A H RIFFCISE RGN RN GBI KRN R FGFEE 40

SLEVDTNP%WQ&*&%N%E&YJMMEME AR YNNI S ST P2

RTFGGHDAKFEIDSLOEN RLYYYNKFKDI STLNKAKSIVGTTASLOYMKNVEREKYLLSEDTS
GKESVDKLIRESK FRUBYERCPG ENES KAV NG PRERPRYBE ENLRN
TNLAAN FNG@TW@IWMWW@RNSTGLFEFYKLLCVDG | ITSKTKSDDIDDKNKALN LQCI KVNN
WDLFFSPSEDNFTNDLNKGEEITSDTNI EAAEENISLDLIQQYYLTFN FDNEP EN IS IENLSSDI IG 5
QLELMP N EERRNGKIYRHRIYTMFHYLRAQEFEHGKSRIALTNSVNEAL LN PSRVYTF FSSDY

VKKVNKAT DDFVGALI
FSGAVILLE R I B N R My B A SRR RO L acunTo |
DLIRKKMKERCERIGREAHR IR P E Y S B B RAEER O LS BRT NEES N R TRIRRELNQC S
VSYLMNSMIPNYSVKIRIREG N BXST KN KNATEDRERETTHCOVERNK DRYOBGABTBIFERLSKYV 10
DNQRLLSTREW AL AT EERRHR QRN E M BRAKIHRPRBEQDIR2B SAEREEsusion
;\xgggNWQL%VNMlé&#ﬁéﬁ%‘é@%ﬁé%ﬁ%ﬁ@N&%Nﬁﬁﬁﬁ@&@“&%ﬁ%@f Fg*?; COTE
OF 15 TRHT R R R R TR E TN BB RSP %ﬁ{@%&w
PSFEGFGTYSYDIGNEPNEEEMAYGHYE SNES R EAVREREFRVL DB TIADH PRI YRSTIEE YG I N
|PSDKRIRPYRYBEGEARKIQOBINROQSE RFLIGE NG CERCIERSEOALREICREGNKY KDIAKRLN N
INKT IPSSW1SMAROOVKTDIFLRKDINEETEVIYYPDNVSVDQVILSKNTSEHGQLDLLYPSIDSESE!

KIFSEKSNARERIH ORI T L sHXVAARGOEF PRRIENN NS AR Vet WhPVFA N |

LDDN IYT IRDGEN LTNKGEN | SSESVVDLETKY VDKSEEKLYDDD 20

DRDRW S T R AV D I e R R SR RN D SHRRE A, L b ovp |
N P EIVDP AVPRNVINN B ENT PASHEN EX YD ERNEND PN RARE KIS KE S HE VENRTLTTSVEEA
LGYSN KIY Tk NS YRR U S] FGOABREIAK DNWHREY E3SZE DFRIAVEMKKDBIMVRREBRNSWI | PY | GPAL

N IGNSAL REGREDEIATAKRAIMAAT B SHEFBRRTRHRONGDERN VB BVEK ERRENNEFONHNELEQRVKR W
KDSY %?%W@T%E%—I I NYQMYDSLSYQADAI KAKIDL EYKKYSGS DKEN IKSQVE 25
NLKNSLD N CSVTYLFKNMLPKVIDELNKFDLRIKTELINLIDSHNIILVGE
VDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGGSGGGGSG

GGGSALVSHISRPARAPHERKMSBOKNFFWKTFTSC SEQ 1D29 GRP-D fusion 30 TW PVKDF
NY SDPVNDNBHUKDERY $HPMNOND I MERIRARKUITOVKAMNIENERASSF ENPBIFSKSPFIPT SKYQSYY

bp SY'—STDﬁ@ﬁ%ﬁéﬁb‘r&&@ﬁﬁ&%ﬁ&ﬁkéﬁ‘ék}(\é@ﬁ%d\éﬁ%%%g&ﬁE)EH"FBF TRHTTN |

sisTOS R PONbBEATE AR R E bR ot e

SQDGPNVAEEELVFRSEHNEVEAY PG EREEY REVAALEEPRBIXRRITR TR %E§§6v| SN IDKYK

SQDGPNVQFEELYTFGGLDVENPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYK

KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA

NILDDNIYTIRDGFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVDGHTSKTKSDD
40  DDKHVDAIFTQSYRKVLAQLSARKLLQDILNRQQGERNQEQGAALAGGGGSGGGEGESGGEE
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35 KIF SEKYN FDKDNTGN FVVN | DKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA N |
LDDN IYT IRDGFN LTNKGFN | EN SG QN | ERNPALQKLSSESVVDLFTKVCVDKSEEKLYDDD
DKDRWGS80Q6nd9 15N NRLPYVADKDSISQEI FEN KI ITDETNVQ NYrPeDBII6REs8dcc DGQVP |
NPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEA LG YSN

Eé;{';éPNSEﬁIL%&S&MNM%EW@&M%EFWK@FQ@@@B&@#ENP@M}S EC'}-( éo NIG
WKDSYOW Y H| T VE%@*&?%@W&%‘%KSQVE
NLKNSLDVWSFEPK\%WW ‘llfiE IEERRESISRIYSMED T ONRNRA/ GE
VDRLKAKVNE'H}FFENWF’WN’SYHWSEBR&NEWE%%@g@SG@Q@\G@@m\‘%NH

WAVGHLM &i$ERDSArGRPNB RISy DSLSYQADAIKAKIDLE YKKYSGSDKENIKSQVENLKNSLD
NRDVCEYY Do N N L T L U SkOLGE KL LEMTRCIE VL GBS ET
NIASVTVN&%MM&%@&LNENETIDIGIQNHFASREGFGGIMQMKFC 10
PEYVSVFNNVOENKGASIFNRRGYFSDPALILMHELIHVLHGLYGIKVDDLPIVPNEKKFFMQS TDAI
QAEELY TFSEBQDR SR HFFEIKSIBDRWSONFRGIVDRLN KVLVCI SDPN ININ IYKN KFKD

KY KF\{ 6D ST O«B HRV EiSH RIS hiY K BLEYVHIK T B TGN IGIGMR ASNFSID BUPE MKtk hib+ DNEI

Y TIEEGPNI SR VK Y RGO KA N RIS QWP XARBRIPRWC

SSLOCIDVDNEDLFFIADKNSESDDLSKNERIEYNTOSNYIENDEPINELILDTDLISKIELPSEN 15

TESLTDFNVRVBYYE RSB AR DE N EN - BT B DRSPS E BRI T Sk Y sF
FSMDY IKTARKRAEAREY FEACPRHKESTYRITHMA AN MR VS RAD FN RADRIR AR RPEENE TAK
GNFENAFESQGASIVOE EERELHGBMME AR ER SOURRKANBAY HOTAIDNARKRREWSSIDMYG LIVAQ

WLSTYNTQerEKBENROMAENFQARKRTEE VORI SES RSSOV KNR BRI MG KLAEGI NQAL DN |

riveroL SRR e (S R i e RN A o,

CP-qGHRH Q@ﬂﬂP&HVBAEFTQSYRKVLAQLSARKLLQDILNRQQGERNQEQGAPAPAPLQCIKVKN NRL

ggatccGTC BN RS SR AR TR N SRR SRR AT ARENORT BN O BIETOCR ATC
TTTACCCAGHBETATIOGGMM RS NVIESRCHONATTGTOEBA T STHARCTIIAACGAGGAC 25

ATTC BgAAGRNES RUARECIEERYSRARRRBRISREGAENIIFILGIC AU IR RgAaARIpAStt SEQ ID32

CF-gGHRH attctgtaccftcg
cattccacaaaata aac%%C%%%acacczg?%égag@cﬁa%ﬁggctca%&%ﬁé tca ccal %%%ﬁq%}
ctllictagtgacENaiY QA HRoSE YRARRRA DicE iKY, SQURNLLARSEA NN
atccctcatatc@a@saﬁggﬁ&ymmmgma@u&T&Tgaa@ga&mnm@waag&g@&ﬁfat@ugmf

cgcgatatcyggaenmagtigaitaatiatetty ttgtg ggaccccgttcat ggg cgatag ctctacccccgaag
acacttttgattttacccgtcatacgacaaacatcg cggtagagaag tttgag aacggatcgt

ggaaagtcacaét%%1 %a%g% g&i?ﬁ%ﬁ@t@&t t'% tccgetgecaaac, atcttagattatacag ccagectgactitgcag ggg

caacagtcgaa actc cattctgaaagttg ccccggaatttctgcetcactifitcagatgte 35 accag

caaccagagctod W@é&iﬂﬁ@%’é‘@gﬁ%@ﬁ%ﬁ@é‘Wé(é?éﬁfggﬁ%ﬁpa%@ﬂﬁoa‘:’c@%@&ct
ctgcatcaactg(@@g@?éﬁbﬁ(f@ﬁf@ﬁba@w@daaﬁ@@mmgl@&&t&g’g@m@@a&ﬁfé’mﬁ@ﬁﬁg@gccga
acgtccagttcoapaRtiaiRtRSiAcO0ATDSII0eetIREanalealiceragNIgReccRUSRgoIgesigagaay

g Atlgggeea A pagRLaGASRaRa FEISAAIANRAr AR REIARSERIGHCHSaIPgRs I gptaaat
ataagaaaatttttac aaatataattt aaadataatacadgtaactitatggttaacatt caaattcaactccctttaca
200t0atiga R e LA AR MR A g e kR M ctacctge
cggttttcg cgM@N@Wi&m§h¥§@é}€i‘é‘ﬁé§%‘é‘é§%ﬂ‘é@éﬁﬁ%’é&%é{b@dﬂﬁﬁéﬁﬁtﬁmBQaattcag
gccagaacattGasteRaEREIE CANECRFRAACISESYHTARTOMY oAty itaasananiciyDGF CGAC
aacaacaatawmqua@w&@m%m&@%mwﬁ@%GAG
CTrsseHsHIG A e
agatanagatal A R A BT A S AL R AR A SR A ctg
gacgaaagcaﬁW&%@&é@&%@dhj’g&é\W@H@%@%ﬁ%@h@@ﬁhﬁ@@ﬁd’@tm
aacctccctgg agaagryssigertiaigrayecatirvgaratiapigpacissyiisH TR atavig/gBaagyccagaaa ctg
tcc,aataacytggafatatiasikiopssasRAIRIE0RR0AM lasgcinatinaaniars dillpERaRGatocCat

40 IDELNKFDLRTKTELINLIDSHNHLVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKDHINEYFN
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10 cgctggcggaaaaagtaaataaag gtg tg cagy ctggtctgttcctcaactgg gcgaatgaag ttgtcgaagactttaccacgaat
attatgaaaaaggataccctggataaaatctccgacgtctcggttattatcccatatattgg ccctg cgttaaatatcgg taatag tgcg ctg
cgggggaatasa@esagi gectitgctaccgecggg cgtcgegttectecctg gagg gcelitcctgaattatiamspenggeicgg
tgtttttacattttactcttccatccaggag cg tgagaaaattatcaaaaccatcgaaaactg cctggag cagcgggtgaaacgctgg
aaagattcttatcaatg gatggtgtcaaactgg ttatctcgcatcacga cccaattcaaccatattaattaccagatgtatgatagtctgt 15

cgtaccaag cg%%tg %%%ﬁcgﬁattgatctggaatataaaaagtactctgg tag cgataaggagaacatcaaaag cc
aggtggagaacctiaa aat fC

aaatctct tgaataacattaacaaattcattcgtgaatgttcggtgac
gtacctglicaagtid R e pgasascalscasalcatsdlucatogooac
actcccacaaéﬁtté(%dt‘t’@t@@@@'g“@&@t@@"&fb@ﬁﬁ@%&@@ﬁﬁ@%ﬁ%@ﬁ@@@Wﬁgﬁﬁaﬁaﬁga@fcgtttaata
ttttttcatafaccotaasiec ity alatnategaly-gaiatNeantTia) TatapUaERaRREZOSEQUDE3

CP-qGHRHBH fUsiaR YRS REN S RRYDRNRIHELRI QM TR KARMATRN -

GRKLINY LY S GBS DR TR ERPA R SR T TBE L e

LDYTASL T SE SR SN ES R YN SR ERSE $SDAPEH BT PSS 8T SN TAVEER Y H R E
DPVIALMHELTHS B DEELNN RSDIERIFHDNS RSO B BENMU O PR ENVP R GBI RS

PQIERJQLBEKEHNSHF¥AMAPRIKRLAG DikhNETK RS SYAISIE ¢ BESAC K HstiaiCE RKENItGN FVVN

IDKFNS LY%IW%ENYgCﬁQMHY’B&#%LBME%%&%%%E’BGQVP!NPE!VDPLLPNVNMEP
NILDDNIYTIRDGENL INKG NNNNNNNNN

NDDDDK IR ER YRR U A B SR Lo SRR A A BT PR AT PYVAD 30
KDS ISQEI FEREKPABDENNAORNEBRKESIMESTLBIERDYBY N PERMBENPANAGNENS N PGEEIVF
YDDITKYVDXGNSY.YSGEAPE MR SNV E KB TIOT SEHIEAESY ERRVKRAPSYAFRKVINGERAGL

(FBLF'\FI)VI;/@% EW@WNWMB&@%@Mﬁ%‘ékl@&@%ﬁkﬂd@@éhﬁ@@ﬁm&%ﬁﬁ@ﬂﬁ Ny
onvD5L VRO A AR R TR DRV B REEAN R IR Rl RecovT a5

YLFKNMLPRNHSE T NGEHT AR TEL INLIDSHNI ILVGEVDRLKAKVNESFENTMPEN IFSYTNN
SLLKDIINEYFN SEQ ID34 CP-qGHRH-A fusion

EFVNKQFNSKDBMNB\ERIAYHARNAGQMQPVKAFKIHNKIWVIPERDTFTNPEEGDLNPPPE 40
AKQVBY S Y XIS KPRV SIS M Mk TR EREFGRMUPERFSRSIRENSKESRPP TELK

FOFEES| ED I LR AT A F e AP B VERUR TR B L

EVSFEELRTREGMNAYEKFSE WENEERE TR E AP HORQ N B RS T VRN VFKE
KYLLSEDT S STASRY KINOIREAKIGKTE CMIFYMEMKETKSLIRKFNIRSORRRREYIEBFPK VN 5

YTIYDGFNIRISENNVRMENGONTE ENMNETLREMEG GUERRAML AN DESHTRITHISK EGRH
VDAIFTQS YKL AQ-RARH N MORERL QB ERIEERGA ARl R RN ApRSALVL

LSS DI RN e R AN A e L A SR P s
RVY TFFSSBYAGONAOATER R AN ERRRASSLEPORF DS EVETORMAD YPESEERALN | GN 10
MLY K DDF VEBRENRSGA Y DEF SRR FSIDESE T EAVVSFEARNRMIPRYQTED MAPSERMERBIDEV YK

YIVTNWLAKVNHQERIHRSSASRAENQAFAEKAID MR Y NHOCT REEHNBMAM EININDRALSSKLN ES |
NIKAMJ R T A B RIERARER ALY RNRR T EERRRARRLKDK

VNNTLQTDIPI%&)‘}\%EKYVDN LIST 155 1,5581035 CP- GHR

PITINNFNY SBBMNKNE PERAHENFY A Eﬂ"ff‘ﬁﬁ? %WB%%WWHKFENWPRVT
SPKSGYY DR ARAHSHRIE YR GO IRECENRIKE QYERE SRV SEASTND INER RERNNEBKN TFDFDV
DFNSVDVKTREGNENNKABKRGSIR RSV SFGRREEI DR RETSESKETNNFRASQESSGALS! IS ISP
RFMLTYSNAFW-RVGEG RFSKSEFCMDPI LILMHELN HAM HNLYG IAIPN DOTI SSVTSN | FYSQ
20 YNVKLEYAEIYAFGGPTI DLIPKSARKYFEEKALDYYRSIAKRLNSITTANPSSFENKYIGEYKQK LI
RKYRFVVESSGEVTVNRNKEVELYNELTQ IFTEFNYAKIYNVQNRKIYLSNVYTPVTAN | LDD NVYD
IQNGFN IPIRERIRANEMESR ' ERIFBAIRKVNPEN MLYLFTKFCVDAIDGRHVDAI FTQS
YRKVLAQL BARRGHOBSTANRONSHERNOROTAPACGCEERGRECSCBEGSHMHAICRIFELVK
NTDLPFIG NSOV DK ES KD NEEEENESRERD Y SWIaNA 2 ST SRR GONBTEVYRG! DSESE |

AKEENTNFTSFSNLVKAINQNPSGTYHLAASLNANEVEL GPDERSYIKDTFTGRLIGEKDGKN
40 YAIYNLKKPLFENLSGATVEKLSLKNVAISGKNDIGSLANEATNGTKIKQVHVDGCVDGHTSKT
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25 LPGENQVFYDNRTONVDYLNSYYYLESQKLSDNVEDFTFTRS | EEALDNSAKVYTYFPTLAN
KVNAGVQGGLFLMWANDVVEDFTTN ILRKDTLDKISDVSAI | PYIGPALNISNSVRRGN FTEAF
AVTGVTI LisieAe#EEEHIBALGAFVIYSKVQERN El | KTI DNCLEQRIKRWKOSYBEMéMddésdoWLSRI
ITQFNN ISYQMYDSLNYQAGAI KAKI DLEYKKYSGSDKEN IKSQVENLKNSLDVKISEAMNN IN

Er;gsgs\N/R%bBBHM@&M#%NT%EQB@E@@5&3&3&&%@§é@ék\LAﬁ&ﬁM€Rﬂébt§%\éﬂN§I'T_g't';:F’PFQ?\IO
LT TPVRAE T R S R R A B R b A B Vs
KLFKRI N Eﬁ@%q@mK@IW\%@@EEM@@@%WB%W@WWW% WK VTNITPSVL

IFGPLPNIL DARRS I EEIQRNHSIEG ST GRRANAKERYEFSDSASN OIS SAUES RS IT FCM
DPVIALM HEATAASEHEEHMGKEK IRGENERIRR Y BES T \3QRGRINVOREEKXSFGHREVE | |

PQIERSQ L%WYB@E%M&EM&Eﬁr&%ﬂﬂ&%@%!ﬂlﬁ%%&%@%&%m FVVNI
DKFNSLYSDL], %ﬁ/vvss\‘@@w RIHYES

NILDDNIV T e R R M N B ES RS PRFR 5D 40

DDKHVDAIEF)SYRKVLAQLSARKLLQDILNRQQGERNQEQGAALAGGGGSGGGGSGGGG
SALALQCI KVKN NRLPYVADK DS | SQ EIF ENK | ITDETNVQNYSDKFSLDES IL DGQVP INP E
VD P Iyl PNEN MERENERGEREIMEYDD ITKYVDYLNSYYYLESQ KLSNNVEN ITLTTSVEEALGYSNK

| renen o E Rl RN AN eI YRR B RBRE i L1 | STSR

LRGNFN QAFATAGVAFLLEGFP EF [ 1KT | EN CLE ORVKRWKDSYQ 5
WMVSNVVEERY ﬁ“i%ﬁ-‘%ﬁ‘rﬁ%%%@*ﬁ%‘?&%ﬁ‘YQARQPI:‘?%V§W§@§‘f§%ﬁ\| ﬁ@cﬁ‘vEN LKNSLD

VKISEAMNNINRIQIREEBRGI{RIERINIL PICFEHRN RRFERGRTENNRIBSSFRTRVBESPDRLK AK
VNESFEN TMRE RSESYITINRSIAACRAND Y R SEQUIB A HERYHARINAY L0 NS FEVESGL0 TW

g\xgﬁslsxsa%\féﬁhéﬁﬂééhBARQB@%@EJ%WHF@%SVMR%%@BWMKEF;?FE’EDTFDF
TRHTTN |A%E§§ﬁ%%ﬁ%%%%@%§ﬁ%ﬂ“ﬁp%%%ﬁé%ﬁﬁ Ryl
EF LLTFSDVTERET SN RETME DB MANG CKEINTI S HRRG A BYSEGFF SQDGP

NVQF EELYPHPGEILIDRAE YR NAMIENFIRE: G FHRRALIER KINURBAKR CN S EREFS FESRAASNIDK YK 15 K
IFSEKYN F QKIDINTEBN-FYAREE DIBHRDISIKGCE B S DNMEA BRSNS SQUONINRIFHIVERRISELPVFA N |

hDDDD'B'D lW%DM&%WN\EﬁML‘WﬁMﬁké@@ﬁV@ﬁﬁﬁﬂé@Nﬁ@M%ﬁ IEI\’)I}L\II\II\IHRL
PYVADKDS TS0 S R M AU ON Verom e BESRBE U IO MU m £
LNLP GEE HRRRSYFAvEAYIHNEIREA B S GRTASNNVEIMILV RSB ER IR SSIPRYYVHE LP
SLAEKVNKVTNWLAKVNTQIDLIRKKMKEALENGAEATKAIINYQYNQY TEEEKNNINFNIDDLSSKLNESIN
KAMININKFLNQCSVSYLMNSMIPYGVKRLEDFDASLKDALLKYIYDNRGTLIGQVDRLKDKY
25 NNTLSTDIPFQLSKYVDNQRLLST

SEQ D43 CP-hTGF-B GS10-NS fusion
PVTINNFNYNDPIDNNNIMMEPPFARGTGRYYKAFKITDRIWHPERYTFGYKPEDFNKSSGIF
NRDVCEYYDPDYLNTNDKKNIFLOTMIKLFNRIKSKPLGEKLLEMINGIPYLGDRRVPLEEFNT
30 NIASVTVNKLISNPGEVERKKGIFANLIFGPGPVLNENETIDIGIQNHFASREGFGGIMQMKFC
PEYVSVENNVQENKGASIFNRRGYFSDPALILMHELIHVLHGLYGIKVDDLPIVPNEKKFFMQS
TDAIQAEELYTFGGQDPSHTPSTDKSIYDKVLAONFRGIVERLNKVLVCISDPNININFYKNKFKD
KYKFVEDSEGKYSIDVESFDKLYKSLMFGFTETNIAEN YKIKTRASYFSDSLPPVKIKNLLDNEI
YTIEEGFNISDKDMEKEYRGQNKAINKQAYEEISKEHLAVYKIOMCVDGGGGSGGGESADD
35  DDKVVSHFNDCPDSHTQFCFHGTCRFLVQEDKPACVCHSGYVGARCEHADLLAALAKRLYL
QCIDVDNEDLFFIADKNSFSDDLSKNERIEYNTQSNYIENDFPINELILDTDLISKIELPSENTES
LTDFNVDVPVYEKQPAIKKIFTDENTIFQYLYSQTFPLDIRDISLTSSFDDALLFSNKVYSFFSM
DYIKTANKVVEAGLFAGWVKQIVNDFVIEANKSNTMDAIADISLIVPYIGLALNVGNETAKGNF
ENAFEIAGASILLEFIPELLIPVVGAFLLESYIDNKNKEKTIDNALTKRNEKWSDMY GLIVAQWL
40  STUNTQFYTIKEGMYKALNYCQAQALEEHKYRYNIYSEKEKSNINIDFNDINSKLNEGINQAIDN!
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20 GVQAGLFLNWAN EVVEDFTTN | MKKDTLDK ISDVSVI IPY IGPALN IGNSALRGN FNQAFATAG
VAFLLEGFPEFTIPALGVFTFYSSI QEREK | I KTI ENCLEQRVKRVVKDSYQWMVSNVVLSRITTO
FNHINY QMY ®HLENMQADAIKAKIDLEYKKY SGSDKENIKSQVENLKNSLPEISEAANM N K F|
RECSVTYLFKNMLPKVIDELNKFDLRIKTELINLIDSHNIILVGEVDRLKAINNESFENTMPFENI

FSYTNNSLKGHNNEX N iR RER Chrafrl Rkl RS fasitbyERRIPM KR RNYSDPVNDNDI
LYLRIPQN Sﬁ%grgw Dé@ﬁ%fvap ERFSSDTNPSLSKP PRPTSK

YQSYYDPSY LTMRE ™MKLFKRI NERD IGKKLINYLVVGSPFMGDSSTP EDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL 30

TFSDVTSNESBRAA GHKEIHFEVES PO/GSEMEEN THSLHQLYG IN IPSDKRI RPQVSEGFFSQDGP NV
QFEELY TFeG NN NPRi R SQURERAAHSHIYEMMER Y NI AERYR ESMEEINHINCE S IRIFSEKYNF

DKDNTGN F:\}é\é%%WB#%H‘(W@&MM%%MVQ@@Q&NH@%LL%MF%MB%MEM%@W IYTIRD

GFNLTNKGFNIEN IERNPAL VDAIF
TOSYRKVLAGTSARRY %L\I %%Fé B‘ED 8 E&éﬁ}éﬁm %@I@L%WEHQL%VADKD 35
S|SQE|FENWW@EEW@W@BB@@%%@WWEWW&%WMﬁﬁtﬁﬁ%@@ﬁ/FYDD|
TKYVDY LN S YAFES QK CERINVENPE TS VARG FENKIR TR BLISBRVN NEKABARD FLNWA

NEVVE@FTE‘thEkﬁ@M@@@@MJR&W%WNQN@@N@@%MML@E@FP EFT'P
o DRGNS RKNER éBé@WVé@W@&E&@Jé&&MQ MYDSLSY

QADAIKAKIDLEYKKYSGSDKEN | W% ENLKNSEDVKISEAMNN INKE IRECSVTYL FKNMLPKYV 40
IDELNKFDLPRY RITINPEP BN AGEN S ETBRPRRRRAG ESISS PEEVAVRIEESSD 1 INEYFN
SEQ 1039 CPCSSE2<Esfesidiy WWWWVW%%MER‘EP‘@WWWWHWITQN IWVI
PERFSSDTNBStSKRRRRTESK YOS VYDRGEKOSARESIBNFELNG. Y SETFK BROERIBSEKKL | NYLVVG

SPF M@ED S5 3 REPINm e S SIBY TR AMMMRIERENRSYHRGIbFRS Xk dR A AAbIsLIvP Y1

Z%ﬁﬁ%ﬁ%%@ﬁ%ﬁ%gg%ﬁ&%ﬁﬁE&ét%ﬁi&ﬁﬂéﬁ%?ﬁﬁﬁgﬂﬁﬂ&% RErr
SQDGPNVHEERMW PSS BYRIES Y REESHY IRERX PARARE FRRYNRFCRIRMHIPRENISN | DKYK

KIFSEKY N FESDNEEMOANPHRINDREPEYSY SINKMELUGIRADFE S T KNUIKNRIENKESREPA PVFA
NILDDNIY THRBGRNNTN IKGRNFDNSERDIHE RMPMGRELSSESVVDLFTKVCVDGIITSKTKSDD 10
DDKSANSN PAMAPRERKAGCKN FFWKTFTSCALAGGGGSGGGGSGGGGSALALQC | KVK
NNRLPYV%%E_QE | FENKI ITDETNVQNYSDKFSLDESILDGQVPI NPEIVDPLLPNVNMEP
LNLPGEEI KYVEVER SR P EL ORI SNNVENITLTTSVEEALGYSNKIYTELPSLAEK
VNKGVQAGERNKRTRKKERXNY P MG PRARRMRE BIABHN MY IPE RO TTAVRFFERISRPREG N FNQAFA
TAGVAFLL ERFHYET DAL G\EF TRISHIQEREHL RERHSUNEBRVKBVAAIS WO RATOSEM L SRI 15
TTQFNH INVQMNY RS HQAHEEE A MM ESASKOF G REHGEEN N QOWAVGSNSLRAERSHTAMN N | N KFI

RECSY{ YLE&M&&%‘&W&&BK&%@E&W&%@%MU{é\A%MRF%kWWé%%&T'V'P

FNIFSYTNNSLLKDIINEYEN SE% usion 20 TWPY YSDPVNDND

ILYLRIPQNRI PF RV ARKIFPON W@é‘?’?ﬁ@é"b"f’@ﬁ’ﬁ&w‘VGTTASLQYMKNVFKE
SKYQSY Y DPSHYERTSBIGIREAUKEHHY KIFIER TRERDHE KKINR N G SPEMEBSY NP ED TFDF
TRHTTN IAVEKBENGSYVKMAENANTRS MEINNBIREPNHNDICLASE HLOGO QS NPBEEGHKRL SILKV

APEFLLTFSRAWISINRERAVDHSPSE SR hkdé A il AN S DNARS AR RIRIR@VSEG FF

CFSERN ?5%&%@%%%%%%%&%@@%§% ORI brA N
LDDN 1YTI RBEERV Y TR RENHE S G GRAMERRMP RROR DS SR ht FPRG B8k Tk SDD
DDKAGCKNHNENNMTHOTEACATS GRS G BESBG CTRAY AT KRNRARTRAIBKNSISQ

EIFENKIIT DEERNM O B DKES TS | RRMGREA ENBEDADEUINYIS VN EEERNRBEEDATEDDITK
NEVVE D T e A e T 1
PALG\%ETF%E%IBEﬂ%Wﬁ%@%&@E@wKDSYQWMVSNWLSRITTQFNH | NYQMYDS
LSYQADAI KAKIDLEYKKYSGSDKEN | KSQVENLKNSLDVKISEAMN N | NKFI RECSVTYLFKN

MLPKVIDEIS¥RMDER TK FEit$iN 4D 8RR b LVEGEVDRLKAKVNESFENTMPENIFSYTNNSLLKDI |
NEYFN PVTINNFNYNDPIDNNNEMMEPPFARGTGRY YKAFKITDRIWIIPERYTFGYKPEDFNKSSGIF

NRDVCEYYDPDYLNTNDKKMNFLOTMIKLFNRIKSKPLGEKLLEMIINGIPYLGDRRVPLEEFNT
40 NIASVTVNKLISNPGEVERKKGIFANLIFGPGPVLNENETIDIGIQNHFASREGFGGIMOMKFC
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35 SEQ ID41 IgA-CP-SST14-HNtet fusion
ESNQPEKNGTATKPENSGNTTSENGQTEPEKKLELRNVSDIELYSQTNGTYRQHVSLDGIPE
NTDTYFVIVESSHAEEDY YIPVAS ITEEKRNGQSVYKITAKAEKLQQELENKY BN JFEYdsD KK
AKEENTNFTSFSNLVKAINQNPSGTYHLAASLNANEVELGPDERSYIKDTFTGRLIGEKDGKN 40

YAIYNLKKRByGAspROdMEatrNK AV SG N PGS AN BANERUSDSBRERGENES | ITSKT

FSEEPFODL VR P RNVt BTSN i Lo PRV ERBES Snaas
TIEIHNIDDNY PR SERSOEEPHMERFBR- THMIST DD RARS KGR e PERAGIRYNI S NS LFLQ WVRD |
IDDFTNES SOREGF DS DYESHYAGANGRAKNA VESE PRGN FIGIAC ETEREVXANRRRORVE [T 5

LPVIAAL SIASESTIQIRIKbIKFIRNRSEKEOY EIWHRAKK YA KVBAGEYINFREQKRSEEM YRSL
EYQVDA'K%k%&h@b@@@t&%@%%@w%&%@Eﬁh&%&&#h‘d&%ﬁé@@&LVNQM IN

EAKKQLLEFDT SKNI LMQY] KA % &) §K N KVF% NLDCWVDN E ED |
DV 10 SEQ IBMB /bNFg /%&é.IF%G VK !VNDFV!EANK NTMDAIAD! L[VPYIGLAL.NV NETAK |

EFVNKQFNSKE BTGB FOPANVEL PRIAB A S ASX RIS ONE RIFTERNPREGHIVRRPPPE
AKQVPVS YW ESTN IS VDN EEDNYLKGMATKLEHER YRST I ESREVENNEIMRBIBRWEGBSAID TELK
VIDTN{G | NI QRRPREYR SRR RABHENTEANBH G EMLNL HRNE EESKTRRYRESPDFT
FGFEESLE%Q@%&%@MFMRP@M LAHELIHAGHRLYGIAINPNRVFKVNTNAYYEMSGL 15
EVSFEELRTFGGHDAKFIDSLQEN EFRLYYYNKFKDIASTLNKAKSIVGTTASLQYMKNVFKE
KYLLSEDTSGKFSVDKLKFDKLYKMLTEI YTEDN FVKFFKVLNRKTYLN FDKAVFKI N IVPKVN
YTIYDGENSRRNT AMFRIGENFRIRNAAFTRE KNFTGLFEFYKLLCVDGGGGSADDDDKND
DPPISIDLTPHINNRNKEEMARKEN FREQAGLARKH RN ANVGGOASREBEAERGESALVLQ

CIKVNNWDS sbsafy SV Ed PHiabRsér B T8 PARNERABEN S RPAHSIRAOENNRER B FENISIE 20

W TERSSD AR ONKALER A KoUUE A Gt S G A S S N

LYKDDFVGRIYESENGT NP T PR PR CHR ALV GO NSNS KRN ERWDEV YK Y
VTNWLAK VT DY ARKKIHGEADER SR A TREE KNI YRV RE RE RMNRSSRIBDEE KN ESIN

KAM|N|NKHBNQ@%SSWWRN@V&%W@WMMWWW@RU@DKV 25N
EI\T/#ISN N EWM%WE@%@I\I%%MEE@J@_%PTN%%A%RSLYNKTNQ SsalF
NRDVC EYfgg%?#bw%g&ﬁ%%%%ﬁ@%d%ﬂ%@ﬁg%51 YECENT 30
NIASVTVNKIPSKEE GERRECEPRANIN YOO BHEN RIESN - RETORBIFESRESKEE | MOM KFC
PEYVSVFNKAOENRGASIENREGYWSEPAERMINERKEVIIMGDYGAIRY BBANISHRNERKFFMQS
TDAIQAEEI(Hr &R GHIT RS FRESI¥ RIS EQMN R GERRNE I OWEVEDRIRRNKDEK RANMKN KFKD
KYKFMEDSEEH): %Q¥5%M@%%F@FEEEA%W@@%§% RERIREME NI DNEI

YTIEEGFNISDKDMEKEYRGONKAI NKOAYEE | SKEHLAVYKIOMCVDGGGGSGGGGSADD 35
DKV SHE B TS PP M T O DY AR AN P B ULV
QClDVDNED@W@RNEWM@%N%WNTQSNWENDFPlNELlLDTDL|SK|ELPSENTES
LTDFNVDVPVYEKQPAIKKIFTDENTIFQYLYSQTFPLDIRDISLTSSFDDALLFSNKVYSFFSM
DYIKTANK\A¢BASE FAG MKONMNDENEANKBNTMDAIADISLIVPYIGLALNVGNETAKGNF

sruniley AN TR R e S SEBEERE Sllghion
NGCSVSY LA IHBEXERECHFONF KN RS ER RS REYERSIRRY RPEK TIM
PFDLSIY TNIRATTERPRRENGS SR NIRS GF ARG RIEDEB S0T B RATEGF GTLSILKY

PVTINNFNVANBRIDRSEVISNGERRASROTGRPVIKARET DR WL ERCEBRAKREBENKSSGIF
NRDVCE YYSAp ¥ DA R KB T EQE b KREMREK RIS REIRKREMINN GRES LSRRV PLEEFNT

vy SUenUE (KT ET e B A L B T icrrvos

TDAIQAEEL" OB P R EREINV BN BN RIS RERRG R A STYB R YRRIKFK D

DKDRWGSSLQCIKVKNNRLPYVADKDSISQEIFENKHTDETNVQAONYSDKFSLDESILDGQVPI

NPENDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEA

LGYSNKIYTFLPSILAEKYNKGYQAGLFLNWANEVVEDFTTNIMKKDTLDKISDVSVIIPYIGPAL
40  NIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVETFYSSIQEREKIIKTIENCLEQRVKR
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10 KYKFVEDSEG KYSI DVESFDKLYKSLM FGFTETN IAENYKI KTRASYFSDSLPPVKI KNLLD NE |
YTIEEGFNISDKDMEKEYRGQNKAINKQAYEEISKEHLAVYKIQMCVDGGGGSGGGGSADD
DDKVVSHRNDGBRSHHQFCFHGTCRFLVQED KPACVCHSGYVGARCEHADELoA#58666 GG
SGGGGSGGGGSALVLQC IDVDN EDLFFIADKNSFSDDLSKN ERI EYNTQSNYIENDEPI N ELI L

DTDLISKI B RSENHERSURE NPV RMYREGRAS ISR TRENRIGE K K RRHBKBYREAEL TSSF 15

G ALV ON RN R R R A A O R e B R R e,
KWSDMY GV REAGY 87 RO KRNI TR EPRNFOO ALEET IKYRYN IYSEKEKSN | NIDEND |
NSKLN EG INQAI DN I N NFINGCSVSYLMKKM | PLAVEKLLDFDNTLKKNLLNYI DENKLYLIGSA

EYEKSKVNEAISTIM P FRlo%hY IMMERYe! GIVANIGKNS 20 SEQ ID45Protein sequence of LHN/A
EFVNKQFNI{[2BMN Y IIRPE RN M R QMR NG AMMERBRBIETVNR RSP BANEPPE

VDTG B R Y H L Op L B e N ATV ER TSP FT 25
FGFEESLEXORNPIT tSREN AN PHRAA AHEMBABMREYSTRATS RV FRARRPPEN SGL
EVSFEELR YRGGKEAKRIDSEAR EHE BRENVASEKRR B STENKIEK BIKGRYASC ANV EKE

KYLLSEDT REHIsoKRKMCE BRI G RNERASFEHAADRKENKALFENCAMIHIIN PP KVN
Ao D ERA RN BRI e R ST S YRkt PRk i SDDUDEN

KALNLQCIKVNNWDLFFESPSEDNFTNDLNKGEEITSDIN | EAAEENISLDLI(%%I_YYLTFNFDNE 30
PENISIENL BB EE KB RY M BN E LB T IPRV DR RS EHERSRIAY TREVNEA
LLNPSRVY THHSSRMEQKY RMATEAMAFES REVEOY NAS RS ETE BRI ASREOVIG PA
LNIGNMLY KDDEV N ES AVLHCKRPEIMHRELEYTIALKENDA KA SO R EIMBESHRKNEK W

DEVYKY IV TMAAKVNTIUPURREMKEALRMRABAT KA INYSRUN@IFEREKNY RN | DDLS
SKLNES |Nwé%%%%%@w%%§gpvmmDFDASLKDALLKYlYDNRGTLlGQv 35
DRLKDKVN L L ID46Protein sequence of LHN/B
PVTINNFNYNDPIDNNNIMMEPPFARGTGRYYI<AFKITDRIWIIPERYTFGYKPEDFNKSSGIF N
RDVCEYYSEQWIBNTN NS BV MEFEPemRiEK SKPLGEKLLEM | ING IPYLGDRRVPLEEFNT 40
N IASVTVNK}4 SR OEVEREHG JsEANEYs FBRG PVLN ENETI DI GIQN H FASREGFGGI MQM KFC
PEYVSYFNNVQEN KGASI FN RRGYFSDPALILMH ELI HVLHGLYG IKVDDLP IVPNEKKFFMQS
TDAlQAEElE\%E QD@%ST%@%DKVL NFRGIVDRLNKVLVCISDPNININIYKNKFKD
KYKFVEDS DV RIS PEET AENYKI KTRASYFSDSLPPVKI KN LLDN El YTI
EEG FN | SHISOMERERRAGTHEOREN OAPER S REH RR VYR IGOMES 2 Y BHEKDRWG 5
SSLOCIDVRNESREEVSDENSESON:-SXNERNE HSERSREUERDFPINELILDTDLISKIELPSEN
TESLTDFNVDVPVYE KQPAI KKIFTDENTI FQYLYSQTFP LDIRD IS LTSSFDDALLFSN KVYSF FSM

DYI KFAN %@B@LFA%&XM&%%%R@@E@%A{@% MDAIADI SL IVPYIGLALNVGNETAK
GNFENAFEIAGASILLEFIPELLIPVVYGAFLLESYID %Dkl\é% KRNEKWSDMYGLIVAQ
N GA

K |
WLSTVNTQRMIRESMYRRINASAGAT EFWWW% ND INS KLN EG | NQAI 10
DNI NN FI N€eSrahey fexfimHishyav e ausipARPRISOR AOYTIENK LY LIGSAEYEKSKVNKYLK
TIMPFDLSIYTNDTILIEMFNKYNS SEQ ID47Protein sequence of LHN/C P ITINN FNYSDPVDN KN

ILYLDTHLNZEANEP EKAFRLE G IMLY P ORGSRNSMNLNKPPRVT 15
SPKS%’(Y @gﬁ%ﬁ&?ﬂ%bﬁﬁ@@%&gﬁ@%ﬂ%%@@&ﬁﬁ&é’b‘%@ﬂﬁé@FDV

DFNISVDV VKTGSIN PSVI | T DPETSTEKLTNNTFAACIEGEGALSI IS ISP

REMLTY SNATRIBUV S ER PSR FeB B i R E R AN SRETA BRSO BV ENIF Y so
YNVKLEY AENAESEREINHPREARIEERUIRN LD YRARISTAIGRLIIRT BFARHES SHNMATERY K QK LI
RKYRFVVE S BESNESSRNICREECMNEAIMHETERUNAKYN QMRIRPAOSESNFERUERN | LDD 20

CN:\éEE |Q}L\ll\cliﬁl*%é@"ﬁﬁé\éMHEM@&L@RMBWWNWWQEW@@KWP@RW NFYTIID-Q
S|DSEL§ElLégéﬁgﬁ@%ﬁﬁ%@@%éﬁ%ﬁﬁ%%ﬁ%@éﬁ@m
YEPTLAN KTRABNAEEHENEE MNMERNTAFAESEFF Y PHRIEGMAK TS OVSRPHNEBRERISNSVRR

GNFTEAFAVGRAY RROFAFREFRIFAGBN NI S VADE RNEKAENTR EORINRSPKEEYEWM
SILDGQVPINPEIVDPLLPNVNMEPLNLPGEEVFYDDITKYVDYLNSYYYLESOKLSNNVENITLT

TSVEEALGYSNKIYTFLPSLAEKVNKGVOAGLFLNWANEVVEDETTNIMKKDTLDKISDVSVIPY
40  IGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIKTIENCLEQRY
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25 MGTWLSRI ITQFNN ISYQMYDSLNYQAGAI KAKI DLEYKKYSGSDKEN IKSQVENLKNSLDVKI
SEAMNN | NKFI RECSVTYLFKNMLPKVIDELNEFDRNTKAKLI NLIDSH N I | LVGEVD KLKAKVN
NSFONTIP&Ig E@YTIMNGSLLKDIINEYFN SEQ ID48Protein sequence of L2 Bio9/050666
TWPVKDFNYSDPVNDND I LYLR | PQN KL ITTPVKAFM ITOQON IWVI PERFSSDTNPSLSKPPRPT

?EECTDTSIITAD&W@%&B@MM%&%&W%&%@M&W@&B&%BF@%W [i;FLDKFV
APEFLLTF SOV R R R Ry D e R TR SRV s rr
SQDGPNVOFERARAESEVBENFPOINERSSPIEXAY GHYKDIAKRLNN | N KTI PSSWISNIDKYK 35

KIFSEKYNEDKDNTGNEVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA N ILDDN
IYTI RDGFNseiNISES FN Plobip QNnkER N3 QEd-SS ESVVDLFTKVCVDKSEEKLYDDD

DKDRWGS /bW H%ﬁéﬁﬁ%&ﬁ&%&%&@%@h@ﬁ@ﬁ%@%ﬁP&%W&kDGQVP'

NPEIVDPLLP VNM %LPGEEIVFYDDITKYVDY‘#NSY %OKLSNNVENITLTTSVEEA LGYSN

KIYTFLPSLX\ B N R B T EB R PRI R T BRIEPRAS TR TR TERAL 40
NIGNSAL RéNﬁWWWEE@GFEﬁEW (RY BOFHRESSHYBRERIRTHENGLRETRYVKR
WKDSY QWIHSSKENERIMVT GEFEIMDAY MWDEL Y OADAGONRIDK RN KEE GSBRESHKG QVE

\N/B‘;NLEﬁiY/lﬁ@EMM@LWE&kB@E@&XEEKQ&M&W%NW@@M&N@k%ﬁ%QMH—\?C? EA et
HE;’: e
ESNQP EKN GTA@%&%D§Q§$§Y§éHTGI W %%6 %}%»%&E'ﬁ\é%vsm %ﬁwﬁ%@%gwge IPE

NTDTYFVKFRESNER BRI BRI R BN BN ETEHD

AKEENTN FWﬁWﬁMN@ﬂﬁQ@WL%NM@W@M&EW@WWEW@MR@EM@G KN
Y AlY NLKK R RNAGEEAF YT KSR WA S G DHGSINVISNEA TNGHRAKCY S MNDIGIRPEDE| ITSKT 10

ESCS?SII%? EW&kM@L&L&MM%N@E%Bﬁ%MW IBFALN éﬁé%ﬁ&ﬁjﬁh@iﬂ&%ﬁm\l oy
SAL .Nsn‘ﬁf\?&%%ﬁ%gf@‘gﬁ%% RS LTS Vvice
ALN IVKQGYRB NS BT ISP RN PR B S OREN ISEAMENMTEKR Y EKW1

EVYKLVKARBISBTYRANYE RIS MOIFYRTCEEY (M DRIV CEVIRL KACSIGFS TENEARADEI NN LKN 15

KLEEKANKAMWREN KoMty BRIERSELENQBEBERCCMNE NI NG NHIVMQYIKANSKFIGITELK KLESKI
NKVFSIP | P FSYSKN LDCVVVDN EED IDV SEQ ID50Synthesised Octreotide peptide

Cys-Dphe-C Dtrp-Lys-Thr- C s-T EQ ID51Synthesised GHRH agonist peptide H
IS-ALA-ASF’%%EAB%_E b FIESF RS %IEI%%%E G-LYS-VAL-LEU-GLY-G

LN-LEU-SERANCHRGPTEEERA PG FRRSP /M INKR IS EERBRRG N SR N B89 Synthesised
GHRH antagogs pepite. FAEGEARNDGYTASHER IESTEFRIR (U-DBVHBIATA/EGa3 TN TEUES)HEis-Lys-Val-Leu
-Abu-GIn-LenchendradisdaesbaukesEinarskior bR M IgRaYE S 8YIRFSPDF TFGFEE
25  SLEVDTNPLLGAGKFATDPAVTLAHELIMAGHRLYGIAINPNRVFKVNTNAYYEMSGLEVSFEEL
RTFGGHDAKFIDSLOENEFRLYYYNKFKDIASTLNKAKSIVGTTASLQYMKNVFKEKYLLSEDTS
GKFSVDKLKFDKLYKMLTEIY TEDNFVKFFKVLNRKTYLNFDKAVFKINIVPKVNYTIYDGENLRN
TNLAANFNGQNTEINNMNETKLKNFTGLFEFYKLLCVDGHTSKTKSDDDDKNKALNLQCIKVNN
WDLFFSPSEDNFTNDLNKGEEITSDTNIEAAEENISLDLIQQYYLTFNFDNEPENISIENLSSDIIG
30 QLELMPNIERFPNGKKYELDKYTMFHYLRAQEFEHGKSRIALTNSVNEALLNPSRVYTFFSSDY
VKKVNKATEAAMFLGWVEQLVYDFTDETSEVSTTDKIADITIIPYIGPALNIGNMLYKDDFVGALI
FSGAVILLEFIPEIAIPYLGTFALVSYIANKVLTVQTIDNALSKRNEKWDEVYKYIVTNWLAKVNTQL
DLIRKKMKEALENQAEATKAIINYQYNQY TEEEKNNINFNIDDLSSKLNESINKAMININKFLNQCS
VSYLMNSMIPYGVKRLEDFDASLKDALLKYIYDNRGTLIGQVDRLKDKVNNTLSTDIPFQLSKYV
35  DNQRLLSTLEGGGGSGGGGSGGGGSALVTPDINPAWYASRGIRPVGRFG

SEQ D56 Protein sequence of CP-CRH-C fusion

PITINNFNYSDPVDNKNILYLDTHLNTLANEPEKAFRITGNIWVIPDRFSRNSNPNLNKPPRVT

SPKSGYYDPNYLSTDSDKDTFLKEHKLFKRINSREIGEELIYRLSTDIPFPGNNNTPINTFDFDV
40 DFNSVDVKTRQGNNWVKTGSINPSVIITGPRENIDPETSTFKLTNNTFAAQEGFGALSIISISP
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SEQ ID53Protein sequence of CP-MCH-D fusion 30 TVVPVKDFNYSDPVNDNDI LYLRIPQN
KLITTPVKAFMITON IWVI P ERFSSDTN PSLSKPPRPTSK YQSYYDPSYLSTDEQKDTFLKG |
IKLFKRINERI® BgdsksddNy LVVGSP FMGDSSTPEDTFDFTRHT TNIAVEKEENSSW /050666
KVTNIITPSVLIFGP LPN | LDYTASLTLQGQQSN PSF EGFGTLSILKVAP EFLL

SDVIS SQODG
EFFEDEY'YTNFQ@%% *’&@.ﬁf@%%%’ R R R AR RS a5
DKDNTGNF \)IR?HESREN@T_@FSP PrfRISEVRREE SR VRN FNY EERASE ISR YKBION 1Y TIRD
GFNLTNKGFRIERSTGESNGRRNNEAKICYEL 98 SOV THANYRMENVBIBRRATSKSTK S DD DOKDEDMLRCM

LGRVYRPCW/Q@VANSKRENGQEUNKISNIRLIRXY ARG S QU FENKHT DG B OB BKESLDE SI
'II_'I;\C/;SI;/AE\)LIG I\E%E»N%Bw&&\ﬂﬁ%&ﬁkﬁ@&ﬁédh{ﬁé@&%\%%b%ﬁéﬁéﬁ%@@%ﬁ@v\fw&io
IGPALNIGN %%é’ %@%{%ﬁ%@%ﬁ%& F nsAfE‘?/?Eﬁ%y S SERERCHENEL EQRY

KRWKDSY ORIKRFSRAATC WWW@M%&[@?%EWMR%I@WW@%@N@N|KSQV EN

LKNSLDVKISERTHINNNSHESSERAANON WEDP RN IDE{D NIRRT KT G A LNESIXRI ILVGEV
DRLKAKVNESREMRARMPFOFBYTAR NS DN GSEQEADRR DR AGYARESENSS-D fusion

T™W PV}'@DFW@WEQ’FN%M%XW@QMEER%QBVEJ%é%%W@é%EWPPRPTSK
YQSYYDP g@wﬁégﬁﬁwhm%% % KKLINYLVVGS FTRHT
TN1AVEKF { PN BV TASM Y S NS R B EATNS | LkvAP
EFLL TFSDVRSRY YAV K REMMBRENEN M HELTHSLHQLYGIN IPSDKRI RPQVSEGFFSQDGP
NV 10 QFEELYTFGGLDVEI | PQIERSQLREKALGHYKDIAKRLNN IN KTl PSSW
ISNIDKYKKIFSEKYNF DKDNTGNFVVNI DKFNSLYSDLTNVMSEVVYSSQYNVKN

RTHYﬁgRHgé@BEM&&PQ@QX E@QP%WM(’;@WSBB%KDRWGSSL c

VVDLFTKVCVDKSE

IENSGONI
|KVKNNRL%@(/i@%é%?@‘é?EEWM‘F@E‘T‘NVBN%EWE@E’W@E%@WW RASBTSONVNM EP
LNLPGEE IV PARGY I RKET G EEHRINGRN GV LV ESSREMCOYS REOYAPHIRSL AE 15
KVN KGVQAKBIEP?ENWAGEMWEEIIT#NM@RDDWBBMSMJBG@GMEN#@N%AKR@EFLNQAFA

$ACF5\N/AF:<IL BN IS AM G BRI RS QR RIFE HH ENCEEQRBABKRIARS o Sééﬁkijvl LI\?I\IT IITN KE|
RECS\Ij/éI'YL%gMﬁ@%gﬁ@ é%ﬁ%@@@%ﬁ@ﬂ@%@%@ %’%FES'&EWTMPFN IFS
YTNNSLL KBTNEVE VR E R e GiM R GE SN RTA YT SRR A SEPORES TBBS Protein

sequence of3PMREVEGENIBNISOMEREANIKUSEEAVEIBTA YIRIFCNTSE BRTDRUKMEKIFINS
NKIWVIP ERBRAINREARBDIN PR REABCSGGGGESGGGGESALALQCIKVKNNRLPYVADKDSISQE!

82:/&VSY;D@RX#@@N@&PQH%@&KBEE%@E%QLRM#NFI{%%@GST YIRFS%@E&ﬁELDZE
SLEVBTNL LA R PV L kR I (BN AT RO R RO SN B sreEL
RTFGGHDAKEIN SRR R R ARG R BN AR A RAS (TAS VAT NI RRREER BACAVESED TS
GKFSVDK L KVSROZRBIF KT EEIREKRIFRESYIGN RSN NSHIRARRAN MO TIMBGENLRN
TNLAANFNAQNEFE RV OEREK K EOFENGHEL BYKE ARk FS SIS DRR IO DENEQCIKVNN
WDLFFSP%@W&%&%@@E@M%&@@&%&L@W ﬁ%@%ﬁ%\l SIENLSSDIIG 30

QLEL NIERFPNGKKYELDKYTMFHYLRAQEFEHGKSRIA TNS RVYTFESSDY
VKKVNKATEAAMFELGWVEQLVYDFTDETSEVSTTDKIADITIIPYIGPALNIGNMLYKDDFVGALI
FSGAVILLEHBER ot praevs ¥ hai& AT EG RO AR SIAEK WDEVYKY IVINWLAKVNTQI
DLIRKKMK A PERIGIREDPKADNNDIOYANRDKREE ERNAHMFEONDDLS S EDF R PSKEAHRIISKLNQCS

VSYLM NsWM&%@@@M@MMMM@M#%%%@%@LSKY\_/ 35
DNQRLLST%@%%% WLBWE%%&%&@&P YGRS RE@LR306Protein

fusian PITINNFNY]\S{DDPVDN

seque RH-

ILYLD LN R ﬁ@yﬁgﬁ%%ﬁﬁww MHREER ISP GRIBISRYFRPQVSEGFFSQDGPNY
SPKSGYY MRS TS ONEIPRI GRS R EHARMS KRG RN MR RIIWVSNEE KK SRAMTEDFDV 40
DFNSVDV KFRGTENRVNNIKFES VR SM/ TG PRESODRENS TIRESRNN PRANM OGS | ISISP

GFNLTNKGFNIENSGONIERNPALQKLSSESVVDLFTKVCVDGHTSKTKSDDDDKYADAIFTNS
YRKVLGQLSARKLLQDIMSALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQ
46 EIFENKITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKY

m
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RF MLTYSNATN DVGEGRFSKSEFC MDP | L ILMHELNHA M HN LYG IAIP NDQTI SSVTSN | FYSQ
YNVKLEYAEIYAFGGPT | DLI PKSARKYFEEKAL DYYRSIAKRLNSITTANEDSSF NKYIGEYKQK LI
RKYRFVVE&Sa6VFMNRNKFVELYNELTQ | FTEFNYAKIYNVQ NRKIY L& ReYazbéd LDD
NVYDIQNGFNIPKSNLNVLFMGQNLSRNPALRKVNPENMLYLFTKFCVDGGGGSADDDDKS 5 EEPP

ISLDLTFHLEAREVSEMAR Ol QRARNAIFAREME B KNS e RERGICREPRMAREYL

IbSESE! LPUER VRV S ROV G T SRR ST P ANy

TYFPTLAN RXINRAGYSEGHHE NANAGERRWERT MR TR EH VSN PEEAR ISNSVR RG
NFT EAFAVOABARIDLEF RFESPKRA KSSVENIN S KOVRIE RAVENINTFIBRCS Y EQRNKEWHD SYEW M 10

MGTWIsSR kI RNHENRKS ¥ QUM NHSSHUNYERYCR ARV EE BN IR S TNUISIN KSH@VEIN LKNSL DVKI
SEAM NN INKFIRECSVTYLFKNM LPKVIDELNEFDRNTKAKLIN LIDSH NI ILVGEVDKLKAKVN

EIE:;;)NTIPFNIF%EJFI)\!Iré\tleSmLSI,_e}éLI%IACNE% El C%S%ES-!}LQ-I Egr%_%r}usmﬂuence of CP-HS_GHRH_1-27-LHD

TWPVKDFNYSHERYMRITN NN P G RIRENFB VRABTMTON KA PERES B PHRIFESRSKPPRPTSK
YQSY Y DP SYASS YDERYKE DELK IR KIR KRIE RED IGH#K MY VRSB B ICE BEGPESSFFIBAEDFTRHT TN

IAVEKFEN GRM/KMFENASRREMUITEE RIFRNLPMR Y TASL TR0 BNFREFOTGRATASIFLK VAP EFLL
S SR S A M P S (R SORRISFIVREGRESB 0RO D80 Y 20

QFEELYTEGGLD LREKALGHYKDIAKRLNN IN KTIPSSW ISNIDKYKKIFSEKYNF

DKDNIGNFYARRDRERR LY B RS ERHPE SRR VRSBV PR AN RISENIY TIRD
GFNLTNKGHKRNEREBONPHE R FSRE ORMSERSFOB ! RSN ER Y SR TR BB KRRDAIFTNS
YRKVLGQLSARKIKORIBMSEACEIBAGRAGCESS GG RMLMEQTIKHSNOIRIK® XVAMEIKD SISQE 1

$Emg%eE?NM@@E{L%%%&ﬁ%@%&é@&&%@%ﬂ&@%k@%&@%@%g&g 25
B G i N I B Fela= e s
TFYSSIQERERY HIGERETRGRINRMIKDSYErA- P KW SR FS NI YRS TSNS Y QADAIK

AKIDLEY K ¢SEEDRENHKSTOVESPIN BDISAMSERNAR BHCRRE SSERAFEKISMERKTADELN K
FDLRTKTE LB SEEMbEALRERAZRCKAIRV VRSN DM RSN RESRINIGSAHKPOINBIIESN G0 SEQ ID58

_?wtg/rﬁfgm&%éﬁﬁ\@ﬁv@@sﬂéﬁkbév%ﬁ kNEL BW%EAMNNiNKFiRECSVTYLFKNMLPKVPRPTSK
YooYy DP S R R PR K Y e R B D TR T
IAVEKFENGSW KVTN IITPSVL IFGPLPN | LDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL 35
TFSDVISN @SS AA BIESHFESMBRYOALMIREHST ASRHOU¥GINURBDKRI RPQVSEGFFSQDGP NV
QFEELYTFG&hREN Y SlpNrRRQLR RIGANG HM I AREREONNAINKERPSEDM HSIN e aikF SEKY N
E'éﬁT?ﬁ?@%‘?%%%é‘%ﬁ%%ﬁ%%%é@ﬁé@#@@x’é@%@% i *EDHEE%TSLLRTDNS
VRKVLGOL N BTN N B LY A AN DS AA ersq 40
E|FENKl|TDWW@NQ%K@{%@@PEM@WELWWbﬁ*ﬂﬁﬁﬁﬁ@kﬁﬁ@v&%ﬁ@ﬁéﬁﬁwrﬂwD|TKY
VDYLNSY Y ¥EES QRCENNEERDI TR TS A SHEM AR PSS BRI BHFABOREN WANE
\é\\/)é?ET;g|:MISK%NFDWV%NBELM@MMNBM‘H%&W\@M&B%&%Y?S'E’é“\\'(-QA
DA IK %IDL@%@E}%&@% Eg @%@%@E@ EiIVSEiEFA:&/ 1\%}5 { E|Ns KE i|:E :%QE%QW\‘;L%&AMLPKWD 5
ELNKFDLRTRF ARSI OEUNITMG Rl R ES R P PR S PPRR AR BHREYEN SEQ

ID59 ProteirVs&gireRe¥ ARSI SRERENKEHIRH{/CON IR TRIdAES$ TV EPXAMTENDPSEBINYNIBNDI LYLRI
PQNKLITTRAKAFSRE VN D MRND ERIES B EMRIESKARRETSKEEQSY SNHPE FLISILREQ KDTFLKG I

KL FKRIN ERRGKKd AN ANESEFMaRRKBRER ST EHRMERALNIGNSALRGNFNQAFAT
35 AGVAFLLEGFPEFTIPALGVFTFYSSIOEREKIKTIENCLEQRVKRWKDSY QWMVSNWLSRITT
QFNHINYQMYDSLSYQADAIKAKIDLEYKKY SGSDKENIKSQVENLKNSLDVKISEAMNNINKFIR
ECSVTYLFKNMLPKVIDELNKFDLRTKTELINLIDSHNIILYGEVDRLKAKVNESFENTMPFNIFSY
TNNSLLKDINEYFN

40 SEQ ID81 Protein sequence of the CP-HS_GHRH_1-40-LHD fusion
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10 TNIAVEKFENGSW KVTN | ITPSVL IFGP LPN | LDYTASLTLQGQQSN PSFEGFGTLSI
. LKVAPEFLL TFSDVTSNQSSAVLGKSIFCMDPVIALM HELTHSLHQLYGIN IPSDKRI
RPQVSEGRRSQDBERMV QFEELYTFGGLDVEIIPQIERSQLREKALGHY KOHAIERIcNMIMTIPSSW
ISNIDKYKKIFSEKYNF DKDNTGNFVVN1DKFNSLYSDLTNVMSEVVYSSQYNVKN RTHY

FSRHYLPVIRAMRHRRNEHETNBIbE AN G NS G RN RN RA @b G EMPIdR TKVCVDG

IITSKTKSD
YRKVLGQ&%@@gg&%@%ﬁ%&%@g@&@aﬁ&wﬁ? MRRSSTRER TRV DSIS OF
FENKI ITDEFY REY Y ESRY O VRIH NP RPN [RESEEEIVFYDD ITK
YVDYLNSY VD SHIKESANGENTEMDT SVEMEEL G SN NGTR IR BKARRIMSEGVOAGEPRVNWAN
EVVED¥§ | | MK EERDEBSIPGRREBYHREGEAE MG SALRBINIENGRARATNER ViAGrdHEGRPEFTIPA

LGVFTFY SSI@RREEA KBNS LEQRYKRINAARSKQUUMVENARIRIBTARNEHNY RMYDSLSYQ 20

DELNKFDLRAT R S S YD RN NSRRI P PSP PARKE LD N EVEN

SEQ ID60 PYBtEhdaiistite GPieRERGFSNERRAL e RPPRIERGCPRPPVKBREINSHRVNDNDI
LY LRIPQN K PFMVARYBERA ST NI VPH TRERFSSRANIES L SRRPRIFFEBORE. PNVNMEPLNLPG

YQSY YPP ST DEQKRBTLNES MIESSRIBBRBIGEKIISMEEA D ERR M GREEIRRRIFDF TRHT
e R AN NP v BRSOy STt A ARG RTAUAY A7 =L

TFSDVTSI\II:%éSAVLGKSI FCMDPVIALM HELTHSL I—@_EYGI NIPSDKRI RP%VSEGFFSQDGP NV
OF EELYTFGGLDVERHBY TERSGERERAENH-RETXRRY R TRIMY PLERR SRR KIFSEKYNF
DKDNTGNFRPERERSASHIP NS ESRESIESIHEVRN'RPMYPSRINVINETRAREVTHBBDN 1YTIRD 30
GFNLINKGFKNVERSGEMNMERNRATOMUISESVWGEFTR\KEN DESIES RIS DDIRKYADAIFTNS
YRKV6QLSARKELQD IMSRQQGESNQERGARARLALAGGGGSGGGGSGGGGSALALQCIK
VKNNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNME
PLNLPGEEIVFYDDITKYVDYLNSYYYLESOKLSNNVEN ITLTTSVEEALGYSN KIYTFLPSLAEK
VNKGVQACGEERRA/ARIER APYS PP P RSB SR BB PALNIGNSALRGNFNQAFAT 35
AGVAFLLE GRPEHDFNSDENONOLS SRTERELKTTR THAR TRORVIRERRGSD DWRIVOKPPRRIBL SRITT QFNH
IN YQMY DSHEB ¥ QMDA EPHEEHDEA KE WS GBRBIERD SHCERVIENCKNMAD Y S SEARINIRINKE IR

ECSV by L FKNMIERHEMERFLI ST KEEPRIEIVR AT ALY R SR EKAH YNGR AREN TMPENI FSY

TNNSLLKD - -40- usion
TWPVKDENY LRI RPTSK
N ot R A M AR R b oR e et et
YQSYYDPSYIESFIESREY FI KR IGERRNERITB RNV VS SBEIBIO S S S EONEDFTRHT
TNIAVEK FENGSIINEVTINOKFRSMS DEGPMIENVYEBY THVENRTO GOROS NYSMNEGIGTIRIL K VAP EFLL
TFSDVTSN@SHAWEEKENSTE R ML NKEEIEEAGE N HQMN GO B TR S TMSBRH R IROMSEGRESQDGP NV 5

QPEELY TGl Y& AR FAbRRRARAM SR C KA KBS BN KT RNHBKEEE IFSERYNF

DKDNTGNFEFVVN | DKENSLYSDLTNVMSEVVYS YNVKN RTHYFSRHYLPVEAN ILDDNIYTIRD
OE LT CRR TES TRPRE SRR A o RSN HEE B L BRI R DA TS
YRKVLGQLSARKIT IR ESNOER GAAKS G IE G A EIGESIALYAR VKNNR
LPYVADKDSVSEXERENMKHT DIERN O VSTHASN GESALREOVRAMPARNVARLEEIIENIWEPLNLPG 10

EEIVFY DDITE0RYB SN BRI QU BN TN AN AL G BRI BAEIPENKGVQ
A AN RBlE Y §§&%&6@RM@%LQ§KX§%%W§%§W%N%§@ AGVAFLL

EGFPEFTIPALGVF TEYSSIOEREKIIK TIENCLEORVKRWKDSYOVVMYSNWLSRITTQFNHINY
QMYDSLSYSREARRKIDE EEBRERH \%ﬁiﬁ%ﬁg\?ﬁ@%ﬁﬁ"l\‘ﬁ%ﬁ RECSVTYL
FKNMLPKVIDELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFENIFSYTNNSLLK 15DI |
NEYFN SEGEDEHProtein sequercs b ttHEPOHSH GHEH HS¥adek HD fusion TW

%‘;EJ(FN;SM&NMLBMMMKHE&N%%MWIW&%E%Wé{BM%R EEET i
TNIAV Féﬁ@%%ﬁ%‘é%@@%ﬁ%%%é??ﬁ%%%ﬁ%ﬁ&pEm
TFSDVTSNOES RGeS E N PO S A8 eI B B RRTRPOVEEEREREQDGP NV

QFEELY TFGGLYANATSOERSHIORERMAGHPKIDARKRIEINIRFORRIFSIWSS HIDFRGRNS EKYNF
DKDNTGNRYESLDHERN SEIBOENSO SERAVYISEQM MY IKIN RE VSR KANKINBN IYTIRD

GFENLTNKGE RS A0 AN AR RRERMEBENIRKR PSR AIRARIEURHBAIFTNA

40  GFNLTNKGFNIENSGONIERNPALQKLSSESVVDLFTKVCVDGHTSKTKSDDDDKYADAIFTNS
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25 YRKVLGQLSARKLLODIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS
QEIFENKI ITDETNVQNYSDKFSLDESI LDGQVP INP EIVDPLLPNVNMEPLN LP GEEIVFYDD ITK
YVDYLNSWYY ksBQBHizO6NNVENITLTTSVEEALGY SNKIYTFLPSLAEKYV MKGVRAGLFMNWAN
EVVEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPA

LGVFTFY SSEREBGIIARA G aRRAER NG KBSHR MM ANYELSRUNEVADIDERM YDSLSYQ

DELN KFDL TR IRETGN TV VBR RN QUK CELRPHNER PRI I even
SEQ 1D63 PrYtEIhNEUE R G IH EP T ST HRHC RS TSRS NKCVOAGLFLNWAN
TWPVKDFNYSEFY R TY.DRETYSIKENTFPALN ISR TRINENOAPERE SSRGS RRPRPTSK 35

Y QSYYDP P I GETHEQRERERUKGE N EBIRRINGREVGHHIEINY LSV G ESPNHMERBSEPERTFDFTRHT
TNIAVEIE BYGEW TR RGRAR M S ABAT QRN DTG ERTAS LKVAPEFLL
QFEELYTFggﬁ%\/?lE%ﬁ%‘a E@%ﬁ%ﬁ%ﬁ%ﬁ%@%@@ﬁ%ﬁ‘ﬁ\g{mFSEKYNF
DKDNIGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFAN | LDDN IYTIRD 40
GFNLTNKGSEQ IENFEEN HERNRARKESSESVABLLFTKVCYDEOHESK TK SDDDDKYADAIFTNS

Y RKV LG QLEARKARQEHAFRAA GRS FHFOREREGBAAERKSHO KPEN BLHPRWAIRKDSIS
QEIFENKI 'T%@%%@Né%%ﬁ%%k&%%&@Hs%EkYR?Wd&‘#PME@éﬁUEB%%%Q’ DDITK

YVDYLNSYYYLESOKLSNNVEN ALGYSNKIYTELPSLAEKVNKG\(@AGLELNWAN
EWEDETTNINMRESRNGRIEHU ST E BRI EN SR R SN KR AT R A VA CEPEFTIPA 5
LGVETFY S TTOBR BNPSRAYERIES YR MM SN AV BNV PSR RPRYBRGHT RERGINDSLSYQ
ADAIKAKIDOEBEK KFSCEIEENIK STV BEH A NSHAKRSEMNTR S SIENREC BIFEEKRIMLPKV 1

DELN {6 DISKHITEVARHIS Y GRVRESASNRENTMRRMESIINNSIKARbIN EVFN SEQ
rotel - =£ -
7WPVKDE@%ﬁ%%&@ﬁ%%@ﬁ?ﬁﬁ&%ﬁ%ﬂ%@%%@%%ﬁwmpTSK
YQSYYDP St S R MR A RR A R B E REE PR Y A S S I S 8B E DFTRHT TN

|AVEKFEN GERETNPEPSUNSCRERNEMN Y ERST RN CROSNPSIEF O BIERYFKNAPEFLL
TESDVTSNQSSAEYSK SHRVEARVENTMTHEUEEARE HBIKNGHNPFBSRKRIRBQME EGRFSQDGPNV

QFEELY TERREBMENRIUFTRR USRS N M ab M IMRIRENNN IS AT R K HKKIFSEKYNIF

éSFB‘EENNL%%W%%B@%ﬁé%ﬁ%ﬁ%&ﬁ%ﬁ%@@%@%@%@%@% DAIFTAS.
YKKVLGQLAXRII BY S RA PRGNS S EHN S B S S B SANHG RREFK RYRIWADRB K DSIS

QEIFENKIITEBETHF2ON Y BIDINES EBIHE UGHETRRAKPHEASRTY PRUASVERREN KPGEFRNE Y DDITK
YVDYLNSYYYLESQKLSNNVENITLITSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAN 20

EVVERETTNIMKKDTI DKISDVSY LPYIGP II\III%A%@%M%FATAGVAELLEGFPEFTIPA
LGVETEYSSIOEREKI| | KTI ENCLEQRVKRWK WMVSNWLSRITTOENHINYQMYDSLSY

ADAI KAKI SL%W%% !M@@WW@&%H@@MW ﬁ?&—r%ﬁgéﬁ’f#yéﬁmmpgn
DELN KFDLHEECYR - BT PRGN TS BT RN RIRGRIE S E Y RMEMEISSTRBONSIATRET IN EYFN

25SEQ ID6S RIMEHTENSHIBAGNIFRIS\AIESPLY ML DYAAGLL ACZIENES RESIBATLSILKVAPEFLL
i\é\gi’(VK%%ﬁ@é%?%%ﬁi%&DU@%@R@@NW&Lﬂ?@WﬁBWWM@E&E@@?W@N?ESE;:&T
TN.AVE%F&%%kﬁ%@%%@%&é@ﬁ%&%@?&%g%gﬁ%%@gﬁ%fé@%ﬁ%mEFLL
TESDVT SNBSS AR EENA R AN MR Y  PEORRIRAOVERERESoDGPNY 30
QFEELY TE GBI PG IISRGERERA LIS RMKR YN U T TS RABRPO KR KTFSEK YNE
DKDNTGN FXReN_CRKER L BMSERVAS EESY S E RS EOIRAIDE K RNALPVIRSKOSBDN 1Y TIRD
CENL TNKGEMIENBEN| BN AL BSESI NPT DRIAESIG LERROBIADAIFTAS
QEIFE m%%&bg@;ﬁ%%ﬁﬁ%ﬁﬁgﬁﬁ%%%ﬁ%%%éiﬁw DDITK 35
YVDYLNSYFYE (M RUPKIFPY AT EE AL CERARANENS ST AR Y AR ERR RS TEANWAN
EVVEDFTTNEXFRRISTIABRESIHTENALPYRERW KRS MSAMVRENERQOAFAFAS VN FPSISERPEFTIPA
LGVETFY SRk i Ky BESHHERRSMSRW KRS WQUSALBINWEK SRET T OF N IIMYSBMYDSLSYQ

ADAI KAKI BLEYIEKYS G SPKENI SN IR N SA R SEAMN-VHTRE SSIEYEEKNMLPKVI
DELNﬁI(:)DLRTKTELlNLIDSH N IILVGEVDRLKAKVNESFENTMPFN IFSYTNNSLLKD II N EYFN 40
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SEQ ID66 Protein sequence CP-HS_GHRH_A1a8 Asnll_ 1-29-LHD fusion
71/VPVKDFNYSDPVNDNDILYLRIPQNKLIZTPVKAFMITQN1IWVIPERFSSDTNPSLSKPPRPTSK
YQSYYDPSHSOREQRKDTFLKG | IKLFKRIN ERD IGKKL INYLVVGSP ANGDESTHRERdJFDFTRHT
TNIAVEKFENGSWKVINITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL 5

TFSDVTSNQESA RIS ESMRE WHALYHELTHEE HAQKY G DYPSIRIRPQVSEGFFSQDGPNY

OKONTGNFY U BRERSL PONPR ARGy wmﬂ%@%@&%%ﬁﬁ% NIYTI RD
GENLTNKGERP IERSE ENOFSRR PARIRTERE N A AS B MAISTRED B DRYADA IFTAS
YNKVLGQLBMYEKEENTINGR AU ERYCESSERNE BS B S B OSARANERERCAGKISRKIAPZADKDSIS 10

QEIFENKII TR ETN QNS SRR SEDES L AGHIEEr DRI RPUIERDRAME PSR STHEMEY DDITK
YVDYLNSY ot SREEENMN e RS IREKREALRYRRIC DTSSR VDI RMRA AR EE-NWAN

ViSO T e by Ko S NN AR R e A i Dt s v
ADAI KAKI BEEYRKSNENTRAE N RRES AN PRSP BHVRY SEAN RIIINRRARRCARATYIASKNMLPKVI 15
DELN KF DIYRKTERUMRELDSHNSRAMG ESGRIGGRS GNESTA NI K FRNNFERRMNISISIZD | INEYFN

SEQ ID67 PrpieinaamtenerRPsbiSsBhtRidadphy 2008 2onREHSion GRMRVKBIFN
e R W R BT R R TR S AL EAR R i/

YQSYYDPSYLSTDEOKDTELKGIIKLEKRINERDIGKKLINYLVVGSPEMGDSSTPEDTEDFTRHT 20
TN IAVEKFEKESW R T HBE TR IREE | PRI P RS A O S SR P EE ER G L BTV KVAPEFLL
TFSDVTSNESERVSSIRERFNHIDEHAGREVHPSY OV SR EHRIIRPNSISERES Q DGP NV
QF EELY THEGLAKBLE RRYIEFEBRENREIQVES HNKIMUSRANNNINHETHESSI LERNDKKKK IFSEKYNF
DKDNTEN RS/ NHRKEMSEN GRS NN S EYDAY S5 DKM ESRNSY LEMRANN-DDN [YTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGI ITSKTKSDDDDKYADAIFTAS 25
YRKVLGQLSAKKLLODIMSRALAGGGGSGGGGSGGGGSALALOCIKVKNNRLPYVADKDSIS QEl
FENKI ITDESRR/ESN SR Eserse ST e b/ iR BR7B AP ANV NIRREPLNLPGEEIVFY DD ITK
YVDYLNSY WYEEOGK{ SR XNANH P SRIFESYEEATTE WSHKINTIPMFERABRVNR S YORBTFKNWAN
EVVED- | | NOSKKIPEYDHHISRMS WIREIGRARN ERNGAKRGNANSARIAS BT ERG RREF TIPA

LGVFBGY SSIQEREANE SN ARRRN KRN KR RAMURIME SRIFZSENRIR(MMDSLSYQ 30

DELN KFDLETRAEN N D IV RO AU ERENBEYEESARET KD | even
SEQ ID68 P?S@Néﬁ%@‘@%%%%@“ﬁwpf%"E*%’W&NDKYKK'FSEKYNF"
TVVPVKDFRABIRNVINDHENSRIFID R IMSEPORARTHFOR TNV FSRERPS SININPRBIGHIPRPTSK 35

Y QSY'YDP Syt TRMcRKBISA KB RNKAFR IS ERR BB KNG VS SIRITY GRS 2T AERTFDFTRHT
¥E'SADK/TSFN%@A\Q//%&’KT&&LL6£’§1¥MLA%Bé£é&ééB§6£e%sTA&L%@@%ﬁ’é%ﬁ%@gg'QLgc\S/FA)PNEFOLFL
b T e i SIS AT Sl S
DKDN|GNFWW@#N@E‘%@*@@‘NNW%WY@@Q@@O‘?@N?F%@W@WW%N|YT|RD 40
GFNLTNKGENENSBMMMHERIFSTLOKIES SEBWTINCRKREDN DG FAT SRIACSIHGETER VROA IFTAS
YKKVLG QL SAKH QDR RAIACCO R I S SGARGIM A R CHMIKNMIRLFY YADKDSISQ
EIFEN 'T%;ﬁéﬁ%&é@%@%@&ﬁhéh@ﬂé’é%WmNM&%Ew’rh%ﬁﬁE@VFYDD'TKY

VDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSN AGLFLNWANE
VVEDI- | | NH&1 Wﬁ%ﬂ’ﬂ@f@ﬁ%’&ﬁ%‘éﬁ%@ﬂfiﬁﬁ%@ﬁ%ﬁ%EFTlPAL 5

GVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQA
DAIKAKID L BE¥& KESRsSEEHEN B KSGWENHSKINSI D VIS EAMNDI il IRECSVTYLFKNMLPKVID

ELNKFDLR HyblakbAlEspHND b R BRI FAKMMERT ERIWMBERHESDTINS SkhEdR TINEYFN SEQ

LRIB te'%%E%%A%&WW@%@%%&@%%@%&%%@EWDPVND“D'
YQSYYDPSVL@%E%@W IR HOLRENEH ERRE TN Y ERRE BE SHO FEBETRHT
TNIAVEKFENESNENEERNLREHESIP Y PMNVHEY THRSHFIG BN O R ST S TEGMERYWAPEFLL

TFSDVISNQBSAVIEKS FREMDRRFMMEEL THAHOIMRYGINIT BEKRIBRRYSEGERAGDGPNY
QFEELYTF @i URBRRIBRERALRBIAA RS KR REMNANKC FERRS VTENIRISE# R K Y NF

40  GFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVDGHTSKTKSDDDDKYADAIFTAS
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15 DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDDDKYADAIFTAS
YRKVLGQL$A b AQPIMSRALAGGGGSGGGGSGGGGSALALQCIKV KNG BENGVASDHO SIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITK

E&B\E“[—)'I\jSITW&\E@&'&%&MW&%H@%&Eééé@@&ﬁ%%ﬁwmﬂf@%%éyggﬁmio
A e A TR K v A
ADAIKAKIDYBYHRRY SEEIRENIRENVENE KRB VRIS EAMRMNRBIKREE FaNBRNRLPK VI

DELNKFDLRYEOFE TN RSHBKIHDYS BN D REAAIGNS ESEERRTMPERNESAFTNIESEERIMMEYFN 25SEQ
ID70 ProteircsequenseEiiiSnEdREQAIatvend 20 da2 B NWDSIISITAIFNHINYOMYDSLSYQA

YooYy D AT AR N RN %ﬁ?”@%@fﬁﬁﬁ
TN|AVEKFE%E¥§”\R%§%FEHW%§/W”%§%§%% [e)c10) HEY‘FESILKVAPEFLL
TFSDVTSNOSSAVLGKS| FCMDPVIALM HELTHSLHQLYGI N IPSDKRI RPQVSEGFFSQDGP NV
30 QFEELYFEGGETME 1 RQIcHR SOHR EHREGHEKBHAK RRMMHINKSKHP SSW ISNIDKYKKIFSEKYNF

DKDNTENREVHDIKRNSIPVRENTINY MSERRVY R QNNMENRRIPERERIBYUEY EABHRBRNIY TIRD
GFNLTNKG@\&%Md@@%ﬁﬁk@tﬁ&%&%ﬂ?&@&%@#ﬂ%&%%@%@A'FTAS

YRNVLGQLS RKLLODI MSRALAGG GGSGGGGSGGGGSALAL%CIKVKNN RLPYVADKDSIS
QEIFENKIITDEW N H R G SRSV EN PV BB LR RV E B EERTEY DDITK 35
YVDYLNSYW@E@Q@M@WWWRLWWWEWW@WWEWNWAN
EVVED- i | NifgEKD TGO GDMSEHRE IERALSHRNHKERG MK B2SNERGXXRIEEGRREF TIPA

LGVF Y S Sl irRINS D kNN OESER VISR B SNV MR R IPARHS T VA AR NENRRIRM YDSLSYQ

DELN KDL TKHEC T EIBSNT IRV SRERARUN ESEERMENIESVEAPSITRD 1 INEYF N 40

SEQ 1071 PrBtEfhEqiibHt EBIR - GEEGP AT RATELH o8- PO~ Y VADKDSIS
TWPVKDF NSRS MOHYR ISR E ST RRETVORI LV IMEERES SOERIPYDEKRPRPTSK
YQSYYDPSKILSTREQURFBKIRNIERKR IERIMGHK BN Y E\ECERAMGRSST PERIRDF TRHT

P;”SAD\QTSFNWWMH@%MHE&%W%PALMXM@%HE&%@%&%%%BE@%&
OFERLY TR O R O e R A R SN R Sy
DKDNTGN AP IR S SEPRH RIS EXANS SOPRNARAINNGE SR A PRI TSBINI Y TIRD
GFNLTNKGFRIEHFSRINIE RNPAHU KV SBERUKANVNERAES VIRENTFSKTHRSDBDIEYRDAIFTAS
YRKVLGQLSARNLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS 10
QEIFENKI 'EE@W&/@M&QA&E&EQE%%ﬁQA/AnE%PAELYP'%’EbEﬁM}‘J}AEPLNL'DGEE'VFYDD'TK

YVDYLNSYYYLE tiiﬁ? ! FLPSLAEKVNKGV&AGLFLNWAN
EVVEDFTTNITK ﬁBW%%TWF@M&WPVﬁéMWWfﬁ% VAR EEERPEFTIPA
LGVFTFY S S e pRaTkI TERREPED RGKRRATRIN SRR P NV E St G e STRERIVOM RS LS YQ
ADAIKAK I DIEXYEF SESDKET SN SN S VAISEAMDISNHSFERECSSITNUARERMLPKVI 15

DELNKFDLRAEST AT EEMIACBEMRR MCAKYNERI R DI ERRBASE Bt ddHENE YFN SEQ

SR e S gl é@%ﬁ@%@%ﬁ S e o S
YQSYYDP ST SEON NP ETRS HRLF) M@W@Eﬁﬁﬁﬁ@%’ﬁ\’ N ESBENR B S8 HBRWTRRETRHT 20
TNIAVEK FERGEWKEFTHANEESVERNERLAN A5 T AR F TN O SHP SF I PCTASIERABAPEFLL

TFSDVISNQREAIMEESIRCHDRSAALAEECTHSGCERICGBIRASOHRIRMRVSEEHRSRDGPNY
QFEELY TFoGENGHHQNRRRQIERFSAEGDARAAIR N NAURIRP NSO HTREK YNF

GPNLTRKGEIERS % B RS R b AU e ns o5
YRKVLGQL%V\’ﬁR R AR SR A SH R ERS RN R EAY RRHFITPWABKDSIS
QEIFENKII TISEF Y SYSBK FS ED S SICB B RSP RNMYS NN SR NN PG BEIYEY DDITK

YVDYLNSY XYARSKUEBRHNESHTENITSWERAUGY SMCARUBGKAREOM N GMARGIELNWAN
EVVEDF TTHIMEB I ERRMEM MY VS EMAIGRAMBSIY TR ANV ABKEERPEFTIPA

LGVFT{YSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQ 30
ADAIK q<IDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVI
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFN SEQ
1073 Protein sequence CP-HS_GHRH AlatGlu ig 1-29LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPV (T:MITQNIWVIPERFSSDTNPSLSKPPRPTSK 35
YQSYYDPSYLSTDEQKDTFLKG | IKLFKRIN ERD IGKKLINY LVVGSP FMGDSSTPEDTFDFTRHT
TN IAVEKFENGSW KVTNI ITPSVLI FGP LPN ILDYTASLTLQGQQSN PSFEGFGTLSI L KVAP EFLL

TFSDVTSNQSSAVLGKSI FCMDPVIALM HELTHSL HQLYGINIPSDKRIRPQVS EGFFSQDGP NV
OFEEE!I VTECCI DVVEI I POIER<O! REKAI CHVYKDIAKRI NIN IN KTI PSQ\W ICSNIDKVKKIESEKVYNE




40 GFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDDDKYADAIFTAS
ERKVLGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS
QEIFENKIITELMYQNMYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEP kNt ie@ R Nisgdd DITK
YVDYLNSYYYLESQKLSNNVEN ITLITSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAN

EVVEDI- I | BUMDI LOKISDY RVHE N EGERALN KGN SRR GNEN@AFRATAGVAFLLEGFPEFTIPA 5
LGVFTFYS YOMYDSLSYQ
ADAIKAKIDW@E%%@%@W&W& %%gﬁi?oﬁ@%?ﬁﬁmwwl
DELNKFDLEFRTEPINLS SRR T ENTRNRAR GRS E VAR R RASSTRERTEIATRET IN EYEN
SEQ ID74 PTStaESEENEAKCRIFISS\GHERPALES TEUTIIG QCENESFRGESITISLBVAPEFLL

TVVPVKDFRERRYBMRIICKER MM TFRMCAEMI NN MR RRE RS RFIKIBEEBIPPRPTSK
oo ro Sten] e T RN SR AGIAKAINN IR ST RAE S P TRAT TN

IAVEKFENGSWKVTNIITPSVLIFGPLPNILDYT GFGTLSILKVAPEFLL
RSOV TN G R T TR TSP P E S A VSR RS G Py
QFEELY TFGBIMNHSHESSONERERGA QI FRMK RV TTRISEPRBRAN PR KTPSEK YNF 15
DKDNIGN FVWMWWWMGW@NMMMM&WK@@N IYTIRD

$£EI'iigEG@J#EWMMM%@§WMMNM§#NWQ%WQ:§;§S
QEIFENKIIT W\%%@ gﬁﬁﬁfﬂﬁ%ﬁ%@@%ﬁ%@mm
YVDYLNSYPMEESHRIMNNUEINPH P S EE ALY SR RARPNENSA TR RVNIKEFOAEL PENWAN 20

EVVEDFTTNOMKKESS EGEOYBENRZER KR WICRISAVIRENTARBNF AT GVARYOSEIREFTIPA
LGVFTFY S 3HAREKLEVKISCEBKRRIKERIAMUREX QWAL K SIWINER RETQEFNOHNNEIMKD SLS Y Q

ADAIKAKIDEE XK AR RN QMO R VI SEEAY IS RRG S MD IERAIMLPKV
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFN 25SEQ

ID75 Protein sequence of the CP-HS GHRH_A1a8-LHD fusion
TWPVKDFNESHFY RIS DI e e R esNieL PHA AR QR RAATP ERES SDTNPSLSKPPRPTSK
YQSY'Y DP SKVSHDEOMEDAMIKGHL YKRIPRIR{N ERHGHRK T INNM IREBSFENVIGD S PPED BRDFTRHT

TNIAVEKFENGSWRTINHTRRBHECEIDME RETASKTLQEC QREHRRDESFETHDEHRYAPEFLL
TFSDYE SNQR ARSI EMRATMOHMEBERIHR-AG Y GUNESRPERIBRR p felalpep(@D PNV 30

QFEELYTFGGLDVET | Rfsc%Eéﬁigl_REKAl_GHYKDl KRLNN IN KTIPSSW ISNIDKYKKIFSEKYNF
DKDNTGNEVIRY BREREMY S T AR s Sy Ry KRNV R YR R BV EBVEAR S THDN IVTIRD
GF NLTN K GERHENSeORY EHRRER ARER SIS i B BN B A ISNOIR SISTRESRYADAIF TAS
YRKVLGQLSARKENODWISRASACSE BCECBGESGBERSAHAEGEYEWKANRICRWIRDKDSIS

QEIFENKI &P INNEINIERBE Nt ANERI IR CERQER /DI RVER L TS RIVEMIEBKNAGRXHEREVF YDD ITK 35

I T S Ry A ity
LGVFTFY SSIYERER PR ENE R GR RN B RS VER A SERN K Y By DSLS YQ

ADAI KAKI DYEYRRYSGCSIHKENRIRSGVEN EKRS L BXANSEEMVISM KKK RE@STNWANML PKVI
DELN KFDLRVEDETINEHHDIHIN SIVEGEVIBRAKAGRNANESINENGMRFAGESY TENINBEE @A | IN EYFN 40

SEQ 1076 Riglgifrsegianesatif&RdmexRi kit velvfudrio-skiP-sitvamypsLsya

vosyibp %ﬁ%ﬁ%ﬁ&%@r@%&%@é@%ﬁ@%@%@é@% BOFTRHT TN
IAVEKFENGSH [P E YR PR ENPRHATAS BT T SRYPYSESREFR SN K VAP EF LL 5
TFSDVTSNQSSAVLGKSI FCMDPVIALMHELTHSLHQ LYGI N IPSDKRI RPOVSEGFFSQDGP NV

QFEELYTFG& DYEbRRsbBRttREKALRH YISB IAKRbLNNIMKTERSSW ISN | DKYKKIFSEKYNF
CD;*;BE'TGN FNABVEIER DIV REN MM%YWMH@NW%%@%&E&@(@%E%EBZ 'FRTDES
YRKV-IE QL§ 'ﬁ%%ﬁ%@%ﬁﬁ @E%%gé@%gé}&@é\@&% WWEW@ABKDS IS 10
QEIFENKIIW@WNW@L@E@E@@@W@Wﬁ%MQ@SNW@ﬁ@é%DDITK
YVDYLNSY VFRLESEDKISS N GESNFTCMOTSVE BAE G ASNCINY TR PSHRROONSESVESRB GRNN WAN
EVVEDt- | | v kEFEIRKISINOEREBYHESIA LN DimArk RN KNS TSNS YAkt s S RIPEF TIPA
LGVFTFYSSIQRREIMSHENGE EQRMIRMKRSXQW MY ENWESRIL EQENHINYRMYDSLSYQ

ADAIK KIDLEYKKYSGSDKENIKR?OEVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVI 15

DELNKEDLRTRT R RINB S AN RRIB A R SERK R E BMEXARIPEN FERPREINE KT IN EYFN
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SEQ ID77 Protein sequence of the CP-HS_GHRH_Alal5_1-27-LHD fusion
TVVPVKDFENYSDPVNDNDILYLRIPQNKLITTPVKAFMITQN1IWVIPERFSSDINPSLSKPPRPTSK
YQSYYDPSXLSRERKDTFLKG | IKLFKRINERDIGKKL INYLVVGSPFMGRE8AE3IGOFTRHT 20
TN IAVEKFENGSW KVTN IITPSVLI FGP LPN | LDYTASLTLQGQQSN PSFEGFGTLSI LKVAPEFLL

TESDVTSNRGSOYHGRUTLM RO MdREEESE N A BRI R @MRRIEHS QDGP NV

SKONIGNF UGN BRER S PR N SR S BRI NEERR BUMARPRBoN 1vTI RO GF

NLINKGFN VER/SEES N HESRIG-PRIMGRITSS B SAME RV EVDBART KN BB DHIYPADAIFTNS 25
YRKVLAQLBARRET DIMKKETABEO GS (REIG S S GG SHNNQSTKMGNATRLEDFPEDIBSISQEL

FENKIIEDE LW ESRKREUREISNEDXERUMRINGE WIVRASRMY ST BENIREREDE X RD I TKYVD
YLNSYYYLE SOl SN BN SV RE AR SN EL R UGN AR GLAMANEVVE DI- i |

NIMKKDTLDKISDVSVIIPYIGPALNIGN ALRGNFN AEATAGVAELLEGEPEFTIPALGVF
TFYSSIOERERIRAENEIEARVR R gﬁﬁﬁﬁ."éﬂﬁf%ﬁﬂ“ﬁﬁ%ﬁ%ﬁ%vmmm 30
AKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNK
FDLRTKTESERIDRSHNi HelGEY DRHEK/SKNNRSEENT MPFN-LASKINNSLLKDI INEYFN SEQ 1078

Protein gequenea@tnesSiritsure MRk o IPTRAR BISToNIWYIPERFSSDTNPSLSKPPRPTSK

VSRSt B R PR e K R e B AT Fe v 7
IAVEKF ENGEVEA NP TES S{SRHT BN ASET BRSSP SR RV ETER VAP EF LL
TFSDVISNQSSA BERSSREG HHSFCMIRAENHELSHBORY GINIPPBBIRRINPER S EEIGFS®DGP NV

QFEELY TFGEIEDVIEGEROVERBERRERAKGIEM KD MHRRUMNNKINETN RIS KBNS EXYMKKIFSEKYNF
DIONT{3NF MBI ENFA KSR TN Mk XS SQNYIIHIHERRABYEAVIDAN V- HRPN IYTIRD 40

VR Eblﬁéf%%”?%?&%@%@é%@éééﬁ%%&@&@ %&%&@@&?A@S’QQ o
EIFENKIITDERMVISNY ! NALBGEARRASDDITKY
VDYLNSYYWEW(LWNME‘NSH’EF{SISVEMMSNMWELWEW@W@D% NWANE

VVEDFT TNy <AsMyD K SO SNV ERNYTIGFRAERAGNSMr R G $L AR RASAENAENLRGFPEFT IPAL 5
SXT;’?EISDS%&M IEN SR RMRMAKA RERVMYARMMAFRRAET A E%g/ﬂT%@MYﬁatﬁl\?ﬁD
EL NKFDLIQ%X% Y%ﬁ%ﬁ'ﬁl |%%Q’E%@%%W@%@N 5% | INEYEN
SEQ ID79 PIEif SEUESHES TS PR VIGHRRFNATASL AV AMDRINKITRRisRYR EGKNMLPRVI
TWPVKDFNDESDPUND K THLIMLRSRY NKEEY PRVMAEESFENTINPRFEREGSDINPSESKP PRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYL\NGSPFMGDSSTPEDTFDFTRHT TN

o s L\ i) et Eedlionkt 6 58%'8%%5‘Hé%‘é?iﬁ%‘ék%%%%’\‘PSFEGFGTLS'LKVAP EFLL

TFSDVTSN(%&P K Rl RPQVSEGFESQDGP NV
QFEELYTF WE’\‘T YEM@M‘%‘W}XWMHEN’M’YNPE’?@%%WP IBRIKRIESEKYNF 15
DKDNTGNRAEVDBR AU SPEB O TINGNISEANES S GHRNNRINVRG SR SRESFEPRFERNTRHODN IYTIRD
GFNLTNKGRN:VERSSOON RN FRLIOBH S ESYMBILTE D EOSNPSH EESETLSERDBERY ADAIFTAS

YRKVLAQL RIS SRAG AP ARRIHE 58 & ASRPALRGHKMIN IO EARKDSISQ

VDYLNGYY @f@%@mﬁ%ﬁ%@ V%W&%W\é%&%%ﬁmﬁm
VVEDFTTNQ’W ORISR PNABEY W RSN NN R ER Y RS REN "B BRPEFTI PAL
GVFTFY SSETERINKERY ENGCRRERPRFGHIO EY QN TVENWCERATROFMNIPH ONFYBS LS Y QA

DAIKAKIDL EUCESGERIENHBRMES SN SEES U SEAAMNMINKIHREREMTVABKDIR PKVID
ELN KFDLR&FE!«MN%Q%\%&M&%&B@&%WNp%ﬁ)ﬁﬁNJM)ﬁﬁ@me%ﬁéﬁNﬁ#bBI'=M IN EYFN

E s e U

YQSYYDPS%@?BE&)‘ PELRESPHAV RIS R P Bk RN Y AT B SBAEMERTE STBE D TFDFTRHT
TN IAVEKFESNESV IS\ ERBKTRBENCES IRVERVWEDS TABUTHQ G ERISNARBIN EBFGILSIRKVAPEFLL
TFSDVTSN A2 ANbGHEKYEAMDERWIRE M RLkN S Sk @ XN INKRRERD KRR PQNMBEGHFSQDGP NV

30 OFEEL Y LEGiskb MRk e (U BRAQLRES A KA AE RN N FAES PV IREURK YKKIFSEKYNF

DKDNT@NFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GFNL'I4 KGFN IENSGON | ERN PALQKLSSESVVDLFTKVCVDGI ITSKTKSDDDDKYADAIFTAA
YRKVLAQLSARKALQD IASRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQ
EIFENK | ITDETNVQNYSDKFSLDESI LDGQVP, IN PEIVDPLL P NVNMEP LNLPGEEIVFYDDITKY
35 VDYLNSYYYLESQKLSNNVENITLTTSVEEALZéYSNKIYTFLPSLAEKVNKGVQAGLFLNWANE
VVEDFTTNIMKKDTLDKISDVSVIIPYIGPALN IGNSALRGN FNQAFATAGVAFLLEGFP EFT! PAL
GVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQA

DAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVID
EINKEDIRTKTEIINITIDSHNITIVVCEV/ND PRI KAKN/Nl ESEEN TM P EN IESVYTNNSI T KD IINEVEN



40 SEQ ID81 Protein sequence of the CP-HS_GHRH Alat9_15 22-LHD fusion
TVVPVKDENYSDPVNDNDILYLRIPQNKLITTPVKAFMITONIWVIPERFSSDINPSLSKPPRPTSK
YQSYYDPSXLABIMEQKDTFLKGI IKLFKRINERDIGKKLINYLVVGSPFM@OBSEREDIteR-TRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL 5

TFSDVISNQESAYESKSIFEMPRMAMHRESTHHHOLY GRYIRBRIRIRPQVSEGFFSODGPNV

SKONIGNFUTRREN SR e W%ﬁ&ﬁf@%ﬁ%ﬁ%ﬁ%ﬁi
GFNLTNKG‘%@@@%&W?@@W%@%%@ KRV 58 THSIP RSB BB Y HDAIFTAA
YRKVLAQLBMRIEAEENSIMGRALAETYCE GBI DI G BOSARANEREROFRNNROAPFRDKDSIS 10

QEIFENKIITBETN X SRISKSEDHSHAGRFEINR BN DENFISMAMEREMERSEEEVRY DDITK
YVDYLNSY X SRKESNNYHN R SRR AR ATl R DR RRAGHF NWAN

GVETEY SR KA RS P A R B AR P N P51 v
ADAIKAK I DEENHR SIS BREN K SRAERR RESVEH B AN RENT R BHEC RO PP RMLPK VI 15
DELNKFDLRRKTERAEARS HNNMERE Y OREBSECEI ESFEB AR N IRSWRRIFSVARKHIEONE Y FN SEQ

ID82 ProteimsaguensoiNieBorEGERIM VM B2 IHNDNUSIINLPGEEIVEYDDITK
TWPVKDFW@R%WEE%‘&%@W&N%H&P%%MW%W@P%@WA& PRiAIRRPRPTSK

YQSYYDPSYLSTDEQKDIELKG | IK GSP FMGDSSTPEDTFDFTRHT
20 TN IAVERFENG'S ?Nﬂ‘?ﬁ%‘(ﬂl"f?é'ﬁ ‘i‘-‘r’ﬁﬁ %‘H‘ﬁ% %@%&ﬁ%@‘%’rﬁ%ﬁr@hg
LKVAPEFL LSS DRSS EAVES K SRR A PR IMY BN WL HOENE (QRMBR R R
RPQVSEGRESGEER 8V REDKETRSBEDWESL IRQISERDOURERECS Y KIIMKERVNN INKTI
PSSWISN bRKSHIRSEENNTIRKRNTSEVEN WA REER R EMSBIEN YIS E WY KBS NVKN RTH
YFSRHYLPVFAN | LDDN IYTIRD GFNLTNKGFN | ENSGQNI ERN PALQKLSSESVVDLFTKVCVDG |
ITSKTKSDDDDKHVDAI FTQS 25

YRKVLAQLEERRA| Al swesye Al RS EEESEE L e EE A SR ML CIKVKNNRLPYVADKD
SISQEIFENRMAHETNXEDRMNEIDR IF BLTESIIDIGRN AN RN PPERRBEN NI PLINEPREE BV FYDDI
TKYVDY LNYSHYbESQEIIONY FEMNEIATFRREERN GRIGNKLYVE PR M G 0EMBI FLNWA

NEVVERI- | h\MIEEENHIRAARY PSR AL NSNS ALRCRIENSSAEAFA R ARk bES FPEFTIP

éi%mIﬁ@%@%@%@%@%ﬁﬁ@%@%@%@%ﬁ%&%&f’{3"KV
IDELNKFDLEHREFHETT REYPSURPAR VS EFHRERATNG SR RSP IHAPTRRETOR | IN EYFN
SEQ ID83 PRERITRNEIEHDETHINESOPIMSISENRES RIS ANRTHYGSAHTLRIGTANILDDNIYTIRD

TWPVKDFN¥ERDIRMSHENNRI OhiRHRAMDNKOKL S ERGOXBIN T QINDNMIBIER SIBIDKNZBIS KEPRPTSK 35
TNIAVEK PR AR L@%%?@%QMWWF&W%? NAPEFLL
TFSDVTSNGSEAVECKST Ee ?@%é&é@%?ﬁ%é@%i‘%ﬁ%%@% SQDGP NV
QFEELYTF@@@Dﬁ%ﬁﬁ@@@ﬁ@@tﬁ%@éﬂ%@m@iﬂwWI@S@WH@NWK}@FSEKYNF
DKDNTGN PV BDKRNG DXSDY SN IS AW ESBOYSNA R FRACGRHFGPREFARALBDNI Y TIRD 40
GF NLTN KGE%S@EMN@@B%RM@M@%&MVM@&W&%:MJ@WB@S@«@@MHVDAIFTSS
YRKVLAOL 34 gé ALGHYKHNRLRYARKDSISO

EIFEN LITDETNY BKESL DES IL DGOVP INPEIVDP LLP NVNMEPLNLPGEEIVFYDDITKY
VDYLNSYYVH'ESHREEN R%H%NWE%%W&&E?@WRW?EL@&MW%@“AGLFLNWANE
VVEDFTTN IMKKDTLDKISDVSVI | PYIGPALN IGNSALRGN F NQAFATAGVAFLLEGFPEFTI PAL 5
GVFTFY SSEREREKPICH ENGhEQRMORWK BSHONAVBLSNWsLSRITTQFNH IN YOMYDSLSYQA

DA IKAKID! @M%%§%HM&§@HEMN$LMK@%NMH&K@B%ES@&F(%F@%&M ILPKVID
SEQ 11384 b 5%%'2*.Ei%téﬁ%ﬁiﬁé@%%ﬁ%?%ﬁﬁm}%ﬁ%ﬁa TR
PVKDFNYSBHA/RISTES SW@’B‘&SRFR&H*F?W&EW?@NW%%%E@@HW%@EHPRPTSK

YQSYY DPSVESVTIRQRHVEEKE CIHEFHRMHERTOIRS KRLYNVIRMESHFAGESETRECAMDFTRHT TN
|IAVEKFENGBREKNFOGLONRBVMERSTR RBRA EEYKDASRTNQEQ @SIWRBIEEGKGBERMNCVAPEFLL

TFSDVTSNQ G AMEKRISKEVRRIANAHELFASEH® NS H SR SDKRIRR MR SQDGP NV
O T A A R R IR R GRS RN RV D mBb bR A AIEE S YNF
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15 DIONTGNFVVN | DKFNSLYSDLTNVMSEVVYSSQYNVKN RTHY FSRH YLPVFAN ILDDNIYTIRD
GFNLTNKGFNI ENSGQN | ERNPALQKLSSESVVDLFTKVCVDGI ITSKTKSDDDDKHVDAIFTTS
YRKVLAQLBARKIAPILSRALAGGCGGGSGGGGSGGGGSALALQCIKYKNNRIBRMYAINGD SISQ
EIFENK IITDETNVQNY SDKFSLDESI LDGQVP IN PEIVDPLLPNVNMEP LNLPGEEIVFYDDITKY

VDYLNSY Yok QI SN B R IBEEAE AN ITL B ARIINKGVRBRESENWANE 20

VVEDFTTN F PEFTI PAL
SVETFYSSOER RIS :é% AR, Ry NHW P SvOA
DAIKAKIDLEVERSSEES RGN RENTENEKRFSEDARISERMNMRIK MENMLPKVI D

ELN KFD|_RWE::EHEWMHMm&W@EwREMWN@WHWFMMW&@&E%BMNEYFN 25SEQ

ID85 ProteircseyaesmierHEReKCPNG SeBitiRbiv kDA NN RBNUSIORI TRUFNHINYQMYDSLSYQA
PVKDENY SHpMNBNEHEABEPRANk4 O] BV KAGMUKRNAMMIR RA RSN PRkt RARP TSK

IAVEKFENGO RUTR M SUET LB LSRG TE ORI SNPONERR B T GVAPEFLL
IAVEKFEN FI %I 8‘ ¥ KVAPEFLL
TFSDVTSNOSSAVLGKSIFCMDPVIALMHELTHSLHOLYGIN IPSDKRI RPQVSEGFFSQDGPNV 30

QFEELY TFGHESLIDRAEHPQI ER BSQeRIPKAS_ GH K DI KERI BINFIMHKDI BB W ISNIDKYKKIFSEKYNF
DKDNT(NRWEKB KB RYNCTINVMB MM Y BS RAFMNNSNIRTAPER SRS MAZY KRBT Y TIRD

VRKVLAQL AL O N At R R e A KDSISO EIF
ENK | |TDE?N@Y5§V%@§W§EBY§§P YIS FN%EW‘\‘% %IQIE%/?{% ‘Jléf %‘E@A@ DITKY 35
VDYLNSY Y S EROS R AITCHPE VBRI ECNSNIGY N PSPARRRAYRERFORSSENNWANE
VVEDFTTNOMEH DTHEBK IS BNSM HSIGRALUGE NS AKR SNRNTFSSATAGKX RKESEBFRE FTIPAL

GVFThY SSKRERIINEIVNBRENSERBVHRME RSSOV ESRHTIFIFAN OB Q@MBDSLSY QA DA

EUNKFDLRTKVE T | DoP I VR RAKUE SR HAL L PRI US| NEY F N 40
SEQ ID86 PIBteiSEGABHEE R RO R SRR TROP RN BV Y ESBVNDNDI
LYLRIPQN REBENRIAEARNATRPRVERLPERPS TN PIER B PRNMESINLPGEEIVFYDDITKY

YQSYYDPS\ETDEQURTRLIAM UK RMIER DYSIKIMIIN FEMER S CIMGES STREIETF DFTRHT
TNIAVEKF GSRWANRYKKNRIBIE v Hrhr B AN IR EA BN N SR N RIS DESFREFESILKVAPEF L L 5

Eisé[éﬁ?g@é‘%ééﬁ%ﬁﬁé‘? S e A PR R s
DKDNTGNEANMABHeX KSISESBI: SENANG BT MNNE RESRA VA BUMAREYPDDN 1YTIRD

GFNLTN K%NK%W&WRWM@KEWWMWMT@WWD KYADAI FTQS
YRKVLAQLSARKALQDILSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQ 10

\E/'['):EI'_\‘I\% \'(TY%%EEE Nb\é%& Jé{%ﬁé%?'@&%ﬁ%&% RElY @fbﬁ%\rﬂ\é%’lﬁp LN LPGEENTR/(,EI\[I)JETKY
VVEDFTTNW%‘?T%?@WW Yﬁ%\éﬁgﬁ %@@%%@Egﬁﬁ@%@%ﬁ EFT! PAL
GVFTFYSS@WE%Y%T%Q@%WWWWWWSWWWHW?DSLSYQA
DAIKAKIDL ENKY¥EKEB GBRENTNEBSE NGRS DVIASEAMNICINASFESECS VITMUARERMLP KVID 15
ELN KFD|—|TWMM@MKQV@@@RLMMME&WMQBRNII#E@V&%@N&Q&@NWN EYF N SEQ
ID87 P. RS OHNG SRl &@E@&H% ik NI RS | SNIDK YKKIFSEKYNE

TWPV N DPVNDNDILYLRIP NKLITT KAFMI%NI VIPER;Fﬁ?IDINPSLg_EPPRPTSK
YOQSYYDPSYHEFBRHRNPETHGS S Wﬁﬁ%‘ﬁ’ﬁﬁ%fﬂ R VESPFUEDS HFDFTRHT 20
TNIAVE K FERGISTWKRGT NSRS BRI E KIS VYR ASY GYRFETHO SN PRGOS LK VAPEF LL
TFSDVTSN@SSAMLGKS A OMEFRAACEBETHSISE0GE SINLIBRSOKRNREEWV SEGEERSQDGP NV

QFEELYTF@&W%WWQ@EWIMMMNMW@&WM%EKYNF

CFNLTRKCEEIER @E@%ﬂ&%ﬂi@éﬁé@%ﬁ%@%&%@% R T ASvR 25
KVLGQLSAF&Y&T@B& AL RS E Y B AN BB BRI M EMN RN EPAADR Y SISQEIF

ENKl|TDEmwmﬁﬁs@mgmw&wmwmﬁwwmmwmwKYVDY
LNSYYY LE SRKLSDIEVENIEITSVESALEY SN DVKRIERBNARKMNEKSV QYABMUILRKVIENEVVE DFTTN
IMKKDTL DK SIMS kP R BAS N Ob R RNENRAEATRSENA B R sEIkEREVPALGVF
TFYSSJQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNH INYQOMYDSLSYQADAIK 30
AKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNK F
DLRTKTELINL IDSHN | ILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKDI INEYFN
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CLAIMS 1.Use of a polypeptide in the manufacture of a medicament, for suppressing a cancer, said
polypeptide comprising: a. a non-cytotoxic protease, which protease is capable of cleaving a protein of

the exocyticWgstormagpasatus in a non-diseased, noncancerous, pituitary eeltywdmwieinsibe
non-cytotoxic protease comprises a clostridial neurotoxin endopeptidase or a neisserial IgA protease;

b. a Targeting=M@jgneii) sthatRinds o GRIBINGKRS RLNa 805 disgared, non-cancerous, pituitary
cell, which Biadiog pie.45,5908615 9 MRARIAIRS ARRAANIASIR Inhe Reaparaied ojg.ag,endosome

within the non-diseased; non-cancerous, pituitary cell, wherein e group
consisting off GG HoTRISHEFEIRSIREHEH EHRY YSHTEMEPRIEBEFITE A ghrelin
peptide, a sGMAIGIBENISSAY PR | & o istatiMTpeplideGanihiidirEGke TiowlkARErbL (IGF) peptide,
a transfermimggprovehdesior CKSFrpeptida v P-glusagansiibrserretirssupesianiiynweptide, a
PACAP pepligle-paseasiisnieptingl-pantide (M ANRIRIN RERYRySR RiRIRgepeptide, a
nerve growth f ct%g NGWe téde avascu%r en ghellal rowth factor VEGFg}Ige tide, a thyroid
normone peBE N oL b R Pp O Lo Al MM (EaF) pepice,
an EGF andftyFIHKSHIMENR Patid FAf it pRFe YRR pEPaHE CH TSk tHEERURR P ERIET 4 epigen
peptide, an &piEgalihIpEtideDIMIRAAGERREGE EEHEHESBRAGRaptide) R Poumpesiaipeptide, a
tér_Oten?pm_ pe@@'@lﬁwmm@é&nwmaﬁ@gaMmm@m@ﬁimmmam@@émﬁemﬂ%g peptide, a
isspeptin- - ; e, a urocortin
%%NQWQE&;&%_%%@%%??%L EﬁRF%?EL’LéE@SJRR%%&%E%RH

1 peptide, or_a urocortin 2 ocafion domain tra e protease from

|
within the er}r:d{}/&%-g,”\él %@R&(&é’&ﬁﬂ@ﬁ%ﬁﬁ'@%ﬁ%ﬁﬁﬁﬁm %%&Lgﬁggﬁfﬁgﬁ‘-diseased,
non-cancerdés/ RPN B ERE RS iceario i Hoihiii-BRESIGCEtNYEIM YREL§GUp consisting of
a diphtheria AoxirAraDISHYSANSE SIDKEAIR SO PSRLIASGNDGS BXYOOXNKITRES scaviorksprm, an influenza

virus haemaggl Wi aratefatios-fomaiey BRI ESHERT ViBRIfSP9RRC RES IRV Hanslocation

domain, a Vesicular Stomatitis virus glycoprotein G translocation domain, a SER virus F protein
translocation domain, a Foamy virus envelcgéegtl_?/coprotein translocation domain, and a clostridial
e

toxin transloeatidRedSmiin seaHeneipiive BB G b R 1R binding domain of a clostridial
neurotoxin aiASHiGNsIeGNBING L LN kb iTTiR S B tHeNhE U o SOIaN f$hB8HBRRETEKe according to
Claim 1, whetesy the Mvshindxtora recenikrarisrteckiconmihe, gersmcpssstingrebrergrawth
%ﬂggg;ﬁ%ﬁ@h@ﬂ@@ﬂ&&%wﬁf@ﬁ@&s@o@%ﬁlﬁ&@@éﬁf@@é@g@gﬁ%, a
VIP-glucag (?ﬁg gﬁé:%%&\%&é%?ﬁ% ilgv?pg:@%cr{%ﬁ %&iﬁ'ﬁ%&? %@%p%gt% 3 Fﬁ@ﬁéﬁ ki (IL) receptor,
a nerve groWF&&B’?QﬁWﬁF@%Q&@ﬁé&gﬁf@%ﬁ#@ﬁw&memﬁﬁﬁéptor, a
bombesin reEPHIIGRFVKOIBHEINSLIEIION Vi B drHSQOMGERR EtiVITSReMRVIBANICEPIKOY TIR@ prolactin
releasing hosmanskersmAs GOKIBbARIRISE U BIGatticoUsRINEerRssbiaatoDigerptor 1. 3.A
polypepiide RmPHENG:sa. 2 AN SHRIBHRE SRUEBIIRARER KIRRRIS LLgleayng a protein of
the exocytic fusion aﬁgi?ratus in aYnon-dlsea_lsc? noncanclerous, l:pltwtar cell, w lerein the
noN-Cytotoxic ProtoaRs. COMPHSES a SSTrdrT: Tatirotoni Smiope RS BiE Aerbdelfiiga protease;
b. a Targetindf GBI} Brat bR BN BINGiRFESiHe SN G hEHRES QK AdRAGRENYS, pituitary
cell, which BisgivEPSITENiS sEpaEISD B AEN Gy BIRINSAYRGIFNCBEATAGNTTEIEGAREF AR endosome
within the nm@ﬁ&assgmmmmgdﬁwww%wwm@ammwwwhL;] ngQUp
consistjpg of: a-gr : relin
peptidg,ﬁegl sgarﬁg%@t(gtm!' %eéstﬁ%gfg%]\%ﬁpﬁﬁnaﬁt e, m@%ﬁﬁ e r\él%@%c@ S(JIGF) peptide,
5 transformilR SN Ao BV RRHE S b R ST BNCHS I peptice,
PACAP peptide, a vasoactive intestinal peptide (VIP), an orexin peptide, an interleukin peptide, a
nerve growtisgacmss(Méidr e péice chnvasewa enaethelsligrozethHpcieniVEGF) peptide, a thyroid
ggrggneaﬁem@mmmammamﬁ%@@ﬁ@ﬁﬁa@wwé%@dﬂﬁmﬁ@{w&% F) réiptide,

-a chi : i
optide ,5andgﬁﬁéf@ﬁ%%ﬂﬁ%&%%%%%Mﬁ‘h‘ﬂ?ﬁf@@%ﬁﬁ?ﬁ@éﬁ%ﬁéﬁ%ﬁ Ot ptde, =
Crotensin peHOVERF LRSI CEHER RS HONFBYE M PSS 5 T i ARt peptide, a
Kisspeptin-10 pepligQaSkIgspep it g e p it Ld ldBrHEO G P SElcasing Tih@f6 e pepitide, a urocortin
1 peptide, ongErperFticiDpemtdersnl RERALDMSIRO I IdoMRITPHRW [samsteeiestkenprotease from
within DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD

40  GFNLTNKGFNIENSGONIERNPALQKLSSESVVDLFTKVCVDGHTSKTKSDDDDKHVDAIFTSS
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the endosome, across the endosomal membrane and into the cytosol of said non-diseased,
non-cancerous, pituitary cell, wherein the translocation domain is selected from the group consisting of
a diphtheriastoximtranighmcation domain, a pseudomonas exotoxin translogativogEiomasssen influenza
virus haemagglutinin translocation domain, a Semliki Forest virus fusogenic protein translocation

flomeltin, 6t‘_ V?ﬁiﬁ#ﬂﬁb@ﬁﬁ?@ﬂ@%M%Hﬁ@&@?ﬁ@%@s@@@_@%ﬂ?ﬁ(ﬁmﬂR%NBS‘PIB& plrotte_ig_ |
ranslocatio n clostridia

toxin translo%ggmr%éﬁl r\? Sv@ﬁ%g?\g%h%e% %%ﬁgégﬁ{ﬁegga&ég%%@m?@? g%%%%%%ﬁ of a clostridial
neurotoxin affdl' AT At N BB RIS T E b ASHYREGM? i A¥d wherein said
polypeptide YoEnhiiSE 8K AMMECaTBVEEY e &HENBAGRANENSR 8T R BERIETTYSRO 7%, or at least
98-99%;ssequenteyisantiy=ia RN nEoRGEPHDL Siedy ShiQs dirTdBNAB ihrtds dicdly , 18, 19, 20,
21, 22, 23, 74 Rrx 2P Al ShEt ik Sav e BRs 3R dde AR R R B VAR FNMLPKVID

ELNKFOLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPENIFSY TNNSLLKDINEYFN

SEQ D84 Protein sequence of the CP-HS_GHRH_HVTAL _1-20-LHD fusion

10 TWPVKDFNYSDPVYNDNDILYLRIPONKLITTPVKAFMITONIWVIPERFSSDTNPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGHKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT
TNIAVEKFENGSWKVTNITPSVLIFGPLPNILDYTASLTLOGQQSNPSFEGFGTLSILKVARPEFLL
TESDVTSNQSSAVLGKSIFCMDPYIALMHELTHSLHOLY GINIPSDKRIRPQVSEGFFSQDGPNY
QFEELYTFGGLDVEIPOIERSOLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF

15 DKDNTGNFYVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GFNLTNKGFNIENSGONIERNPALQKLSSESVVDLFTKVCVDGHTSKTKSDDDDKHVDAIFTTS
YRKVLAQLSARKLLODILSRALAGGGGSGGGGSGGGESALALQCIKVKNNRLPYVADKDSISQ
EIFENKHTDETNVONY SDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKY
VDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVOAGLFENWANE

20 VWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPAL
GVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMYSNWLSRITTOFNHINYQMYDSLSYQA
DAIKAKIDLEYKKY SGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVID
ELNKFDLRTKTELINLIDSHNILVGEVDRLKAKVNESFENTMPFNIFSY TNNSLLKDIINEYFN

25 SEQ 1D85 Protein sequence of the CP-HS_GHRH_QALN-LHD fusion
TWPVKDFNYSDPVYNDNDILYLRIPONKLITTPVKAFMITONIWVIPERFSSDTNPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGHKLFKRINERDIGKKLINY LVWGSPFMGDSSTPED TFDFTRHT
TNIAVEKFENGSWKVTNITPSVLIFGPLPNILDYTASLTLOQGQQSNPSFEGFGTLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLEHQLYGINIPSDKRIRPQVSEGFFSQDGPNY

30  QFEELYTFGGLDVEIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GFNLTNKGFNIENSGONIERNPALQKLSSESYVDLFTKVCVDGHTSKTKSDDDDKYADAIFTGS
YRKVLAGLSARKALGDILNRALAGGGGSGGEGESGGEESALALQCIKVKNNRLPYVADKDSISQ
EIFENKIITDETNVONY SDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKY

35 VDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANE
VWEDFTTNIMKKDTLDKISDVSVIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPAL
GVFTFYSSIQEREKIKTIENCLEQRVKRWKDSYOQWMVSNWLSRITTQFNHINY QMYDSLSYQA
DAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVID
ELNKFDLRTKTELINLIDSHNILVGEVDRLKAKYNESFENTMPFNIFSYTNNSLLKDINEYFN

40
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43, 44, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73,
WO 2009/150470 PCTIGB2009/050666

SEQ ID86 Protein sequence of the CP-HS_GHRH_QAL-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPONKLITTPVKAFMITONIWVIPERFSSDTNPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGHKLFKRINERDIGKKLINY LVVGSPFMGDSSTPEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDY TASLTLQGQQSNPSFEGFGTLSILKVAPEFLL
5 TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNY
QFEELYTFGGLDVENPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLY SDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GFNLTNKGFNIENSGONIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDDDKYADAIFTQS
YRKVLAQLSARKALQDILSRALAGGGGSGGGGSGEGESALALQCIKYVKNNRLPYVADKDSISQ
10 EIFENKITDETNVQONYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKY
VDYLNSYYYLESQKLSNNVENITLTTSVEEALGY SNKIYTFLPSLAEKVNKGVQAGLFLNWANE
VVEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPAL
GVFTFYSSIQEREKHIKTIENCLEQRVKRWKDSY QWMVSNWLSRITTOFNHINY QMYDSLSYQA
DAIKAKIDLEYKKY SGSDRKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVID
15 ELNKFDLRTKTELINLIDSHNILVGEVDRLKAKYNESFENTMPFNIFSYTNNSLLKDINEYFN

SEQ ID87 Protein sequence of the CP-hGHRH29 NBA M27L -LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPONKLITTPVKAFMITONIWVIPERFSSDTNPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIKLFKRINERDIGKKLINY LVWGEPFMGDSSTPEDTFDFTRHT
20  TNIAVEKFENGSWKVTNITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSIEXVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNY
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESVVYDLFTKVCVDGHTSKTKSIEGRYADAIFTASYR
25 RVIL.GOLSARKLLODILSRALAGGGGSGEGESGGGGESALALQCIKVKNNRLPYVADKDSISQEIF
ENKHTDETNVONYSDKFSLDESHLDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDY
ENSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVOAGLFLNWANEVVE
DFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVE
TFYSSIQEREKHKTIENCLEORVKRWKDSYQWMVSNWLSRITTOFNHINYQMYDSLSYQADAIK
30  AKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPRVIDELNK
FDLRTKTELINLIDSHNILVGEVDRLKAKVNESFENTMPENIFSYTNNSLLKDINEYFN
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74,75,76,77,78,79, 80, 81, 82, 83, 84, 85, 86, 87. A polypeptide accordingto Claim 3,

CLAIMS

1. Use of a polypeptide in the manufacture of a medicament, for suppressing

a cancer, said polypeptide comprising:

a.

a non-cytotoxic protease, which protease is capable of cleaving a
protein of the exocytic fusion apparatus in a non-diseased, non-
cancerous, pituitary cell, wherein the non-cytotoxic protease
comprises a clostridial neurotoxin endopeptidase or a neisserial IgA
protease;

a Targeting Moiety (TM) that binds to a Binding Site on a non-
diseased, non-cancerous, pituitary cell, which Binding Site is
capable of undergoing endocytosis fo be incorporated into an
endosome within the non-diseased, non-cancerous, pituitary cell,
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-u 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 urotensin peptide, a melanin-
concentrating hormone (MCH) peptide, a prolactin releasing
peptide, a Kisspeptin-10 peptide, a Kisspeptin-54 peptide, a
certicotropin-releasing hormone peptide, a urocortin 1 peptide, or a

urocortin 2 peptide; and
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whereinthe growth hormone- secreting cell is a pituitary cell. 5. A polypeptide according to Claim 3 or
Claim 4, wherein the TM binds to a receptor selected from the group consisting of: a growth
hormone-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 (0X) receptor, an interleukin (IL) receptor,
a nerve growth factor (NTR) receptor, a vascular endothelial growth factor (VEGF) receptor, a

bombesin receptop, a Uro{GRSHEKSCARIAT SRR GRIKSPEAIOhETIIRAERAPEI Wt IACtN

releasing hormone receptor, a KISS-1 receptor, or a corticotropin-releasin%factor receptor 1. 6.A

nucleic acid sequence efRBIREEEDHAFHETRIRERRIPERR) 3 RYHrend RaBistorihe suisieoaah
encoding a polypeptide agggrdingnaiciaiseg, gielaraifuucleigaaig-cormarisesnipleigacid

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 34 aneseasian pefpajitide setortmdy franyiod Cimme sensisinlidiéicacid

according to Claim 6 or 7digﬁhfe%nwﬁﬁw@ﬁét@dﬁﬁgwaa&ﬂ;afﬁr SHPpEeseingSaRsCEIb R RRTiENt.
9.Use according to any of Claims 1-2 or Claim 8 for suppressing one or more cancer selected from the

group consisting of: prosttR8eaRaERNuUNGeEIRier, brdast dBHEENZ colidetal Bagpezgglutinin
translocation domain, a Semliki Forest virus fusogenic protein

translocation domain, a Vesicular Stomatitis virus glycoprotein G
translocation domain, a SER virus F protein translocation domain, a
Foamy virus envelope glycoprotein translocation domain, and a
clostridial toxin translocation domain;

wherein the polypeptide lacks the native Hee binding domain of a
clostridial neurotoxin and is not able 1o bind fo nerve terminals at the

neuromuscular junction.

2. Use according to Claim 1, wherein the TM binds to a receptor selected
from the group consisting ofi a growth hormone-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 interieukin (IL) recepior, 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.

134a



3.

A polypeptide comprising:

a.

a non-cytotoxic protease, which protease is capable of cleaving a
protein of the exocytic fusion apparatus in a non-diseased, non-
cancerous, pituitary cell, wherein the non-cytotoxic protease
comprises a clostridial neurotoxin endopeptidase or a neisserial IgA
protease;

a Targeting Moiety (TM) that binds fo a Binding Site on a non-
diseased, non-cancerous, pituitary cell, which Binding Site is

capable of
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undergoing endocytosis to be incorporated into an endosome within
the non-diseased, non-cancerous, pituitary cell, wherein the TM s
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 facior (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 epireguiin peptide, a heparin-binding EGF (HB-EGF)
peptide, a bombesin peptide, a 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; and

a transiocation domain that franslocates the protease from within
the endosome, across the endosomal membrane and info the
cytosol of said non-diseased, non-cancerous, pituitary cell, wherein
the translocation domain is selected from the group consisting of a
diphtheria toxin f{ranslocation domain, a pseudomonas exotoxin
translocation domain, an influenza virus haemagglutinin
transiocation domain, a Semliki Forest virus fusogenic protein
translocation domain, a Vesicular Stomatitis virus glycoprotein G
translocation domain, a SER virus F protein translocation domain, a
Foamy virus envelope glycoprotein translocation domain, and a
clostridial toxin translocation domain;

wherein the polypeptide lacks the native Hee binding domain of a

clostridial neurotoxin and is not able fo hind to nerve terminals at the
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neuromuscular junction; and
wherein said polypeplide 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, 18, 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 polypeptide according to Claim 3, wherein the growth hormone-

secreting cell is a pituitary cell.

A polypeptide according to Claim 3 or Claim 4, wherein the TM binds to a
receptor selected from the group consisting of: a growth hormone-releasing
hormone (GHRH) receptor, a leptin (OB) receptor, a ghrelin receptor, a
somatostatin (sst) receptor, an insulin growth factor (IGF) receptor, an E£rbB
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 recepifor 1, a prolactin
releasing hormone receptor, a KiSS-1 receptor, or a corticotropin-releasing

factor receptor 1.
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A nucleic acid segquence encoding a polypeptide according to any of Claims
3-5.

A nucleic acid encoding a polypeptide according to Claim 3, wherein said
nucleic acid comprises a nucieic acid sequence having at least 90-94%, or
at least 95-97%, or at least 98-899% sequence identity to any one of SEQ
ID NOs: 7 and 32.

Use of a polypeptide according to any of Claims 3-5 or a nucleic acid
according to Claim 6 or 7 in the manufacture of a medicament for

suppressing cancer in a patient.
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9.

Use according to any of Claims 1-2 or Claim 8 for suppressing one or more
cancer selected from the group consisting of. prostate cancer, lung cancer,

breast caneer, or colorectal cancer.
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