WO 2009/150469PCT/GB2009/050665 Suppression of neuroendocrine diseases The present
invention relates to therapeutics and corresponding therapies for the treatment of neuroendocrine
diseases and conditions. 5 The neuroendocrine system is formed from cells derived from the
embryonic né¥PA%PESE4hEuroectoderm and endoderm. It can be divided PG /€diRPEEtHEL form
glands and others that are difféepiyrdsstidrutet) ¢erdbadissane ghised segliffuse neuroendocrine
system. The first group include those cells forming 10 the pituitary, the parathyroid glands and the
adrenal medulla. The second group include cells in the skin, lung, thymus thyroid, pancreas, and the
Gl, biliary and' bfopeaseattiaeestiNetetias deiherapedins aad asisespaitingsbdumterferand can

cause pathopluysiplagdy SHABLASSHBBIFISAlsiZe Sausing ngRlized pressure or constrictions on

surrounding organs, or by abnormal 15 secretions of a variety of hormones and other bioactive
molecule3. These molecules are normally secreted by non-tumour cells in physiologically appropriate

amounts and Tigleetighs rdsiale gieakbeo HrRirndaendheselcelis ot aROWS eproNaI: the
secretions can be ﬁ(gxcessive Ieadi%%ge(') di%({aﬁsg. %0 Current therapies for these hypersecretion
t

diseases can THEGUE ST RS IRATRAG Gt SN gdhERR BRPVIARA ARG HRRSY, interferon
therapy, radidthe fapy aiehatoEnspeiiie theatme difitelfafisikantpls, isomaiestatimanatagues. The

preference for. injtial treatment mode varies accarding to the consultant, physician and, while each of
these approagﬁgl,@gecﬁé rgénudcoc{ggns uﬁy%ﬁ%ry'arehﬁoﬂg v%?%%b”&fgﬁ%éfg’. & 3 (ﬁ%@n 8i¥the size and
location I8 théh@imiuitasydgical harathermidrginaghendribriadenad rsidubad (Feetwacomdnay not be

completely regoNE AL KBRLEhGEgRTE Al INSHRISNADRIBPY ARG AT Merany aup sometimes

poorly toleratéd by the patient or may be co ed for other reasons.’ 30 Furthermore, therapies
resulting in tuBilily @IRdeRGCAS iaeducheHEprssERetiabi Arsisasiasdioml {Tes) occurring.

TLS is a very|sgsifhissaikhSRelines Hignbrroicning enanliratingipbHyaiesr sherapyslhgan be defined

as a constellation of metabolic abnormalities resulting from spontaneous or 35treatment-related
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hyperphosphata[emi with secondar! hypocalcaemia. TLS can also |ead to acute renal failure (ARF).
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1998, Kulke & Mayer 1999, Wymenga at at 1999). However, the majority of patients show
desensitigation, pfdhe iRBHRIRR bParBene seersirRy LIS apshiapialidesyifinweeks to

months. These limitations on current therapies represent a major problem. 15Neuroendocrine

tumours, incliBMEVGhstodhterARLFR CHEREHE IR IR artemeiftsrFRte BT Ae rare and

heterogeneousatigpaseaadiatiierdpyAnad e st éhelb BN OBisaaReoNgiRIMiGUNeXahie, not well
known. RegardlessE of Sﬁlrvival J:Bros ects, the eﬁssive ﬂ?secre, i,oB[szrom such tumours can markedly

affect quality SPTHRIPSIIHE SHEREHTRdivid TR EITLRHILH LSO HEAMERT SPAAE ABERSNt function is
a requiremenstecondimgaio thmldyrailifeninphysician and, while each of these approaches

25 can be successful, they are not always appropriate. Depending on the size
and location of the tumour surgical intervention may be considered too risky
and the tumour may not be completely removed. Anti-tumour chemotherapy,
interferon therapy and radiotherapy are sometimes poorly tolerated by the
patient or may be confra-indicated for other reasons.

30
Furthermore, therapies resulting in fumour cell death also introduce the
prospect of tumour lysis syndrome (TLS) occurring. TLS is a very serious and
sometimes life-threatening complication of tumour therapy. It can be defined as
a constellation of metabolic abnormalities resulting from spontaneous or

35 treatment-related tumour necrosis or fulminant apoptosis. The metabolic
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sufferers. Table lincidence/prevalence of major neuroendocrine tumours (U.S. unless otherwise
stated) Tumour type Incidence carcinoid tumours Approximately 5,000 carcinoid tumours per annum
are diagnosed. According to the National Cancer Institute (NCI), approximately 74% of these tumours
originate in tNeOGP?&6840Ad 25% occur in the respiratory tract. PCT/GB2009/050665
Carcinoidsareisneinchifidee nabdarasdoré copaniensin patient_sldenshae thewpgaiefisénihey are twice
as common in men. Carcinoid tymours pf th endix.usually are benign and often ur between
the ages of 20545 IE 2056 LEBREIPE TR FoU8I0S08e RRLAT AL T B hocce is
approximatelgah cisetepetodltide pavayéxivenARE)prevalence is approximately 4 per million
population per year Gastrinomas The incidence of gastrinomas occurring sporadically or in association
with multiple endocrine neoplasia type 1 (MEN-1) is 0.1-3 per million. The prevalence of MEN-1 is
0.2-2 per100Ddte MERCYiI®TRAjIeHS Wil J0eEBIpllT patrinriio/ian g Rampieaiasendasréss 20- 61% of
patients diagpgsgdra/itebfiin @ fQuREhinRRNSHRHINSIRASASSARRIRIL Wil 4ER € QllingerEllison

Syndrome) VIPomas Prevalence = 1.12 per million of the population Glucagonomas
rapid improvement in clinical symptoms, such as diarrhoea, dehydration,

flushing attacks, hypokalaemia, peptic ulceration, hypoglycaemic attacks and
necrotic skin lesions (Kvols ef al. 1986, 1987, Ruszniewski et al. 1996, Caplin et
10 al. 1998, Kulke & Mayer 1999, Wymenga et al. 1999). However, the majority of
patients show desensitisation of the inhibition of hormone secretion by
octreotide and lanreotide within weeks to months. These limitations on current
therapies represent a major problem. '

15 Neuroendocrine tumours, including gastroenteropancreatic endocrine tumours
and pituitary adenomas are rare and heterogeneous diseases (table 1). As a
result their prognosis and long-term survival are not well known. Regardless
of survival prospects, the excessive secretions from such tumours can
markedly affect quality of life for the affected individuals and so effective

20 treatment of this aberrant function is a requirement fo maintain quality of life in
sufferers.

Table 1 incidence/prevalence of major neuroendocrine tumours

{U.S. unless otherwise stated)

Tumour type Incidence

carcinoid tumours Approximately 5,000 carcinoid tumours per annum
are diagnosed. According to the National Cancer
Institute (NCI), approximately 74% of these tumours
originate in the Gl tract and 25% occur in the
respiratory tract.

Carcinoids are rare in children and are more
common in patients older than the age of 50. They
are twice as common in men. Carcinoid tumours of
the appendix usually are benign and often occur
between the ages of 20 and 40.
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Glucagonoma is listed as a "rare disease" by the Office of Rare Diseases (ORD) of the National
Institutes of Health (NIH). Prevalence = approx 1 in 2,720,000 people in USA Prolactinoma Incidence:
6-10 per million per year. Prevalence 60-100 per million somatotrophinoma Prevalance of Acromegaly:
40-60 per miWoreefasies people at any time; Incidence (annual) of Acronk€gatr28opesawiflion annual
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type 1 (MEN-1) is 0.1-3 per million. The prevalence
of MEN-1 is 0.2-2 per 100,000. MEN-1 is diagnosed
in 30-38% of patients with gastrinomas, whereas 20-
61% of patients diagnosed with MEN-1 are found to
have gastrinomas associated with ZES (Zollinger-
Ellison Syndrome)

ViPomas

Prevalence = 1.12 per million of the population

Glucagonomas

Glucagonoma is listed as a "rare disease" by the
Office of Rare Diseases (ORD) of the National
Institutes of Health (NIH). Prevalence = approx 1 in
2,720,000 people in USA

Prolactinoma

Incidence: 6-10 per million per year.

Prevalence 60-100 per million

somatotrophinoma

Prevalance of Acromegaly: 40-60 per million affected

people at any time; Incidence (annual) of
Acromegaly: 3 per million annual cases
corticotrophinoma Incidence: 2-3 per million per year.
Prevaience 20-30 per million
phaeochromocytoma |In  Western countries the prevalence  of
phaeochromocyloma can be estimated to lie

between 1:6,500 io 1:2,500 with an annual incidence
in the United States of 500 to 1,100 cases per year

Thyrotrophinoma
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Generally the symptoms of these tumours vary depending on the tumour type

as they each secrete different hormones causing different symptoms (table 2).



carcinoid tumours A combination of symptoms that result from secretion
ofhormoneorhormone-likesubstances(e.g. serotonin,gastrin, ACTH,histamine)thatare
producedbysomecarcinoidtumours.These symptoms include flushing, diarrhoea, cramp-like abdominal
pain, swelling*at gkitrise4eice and neck, wheezing, weight gain, increased lpodycandbéasiakhair,
diabetes, heagiaphes, oed@ymtehTEaAN dRAIGIRSScAWBENDY MRRIFEREIRRcY MRiaMS of heart
failure including shortness of breath, Insulingmas Blurredvision,diplopia,weakness,palpitations,
BS&W%&Emﬁ%ds to occur 5 hours or so after a meal and the

confusion and bizarre behé\ﬂBEﬁ’?H?

associated syTustus ipsy be affecterdhdigiysiotsgen ahathayehpishaxengaadeastinp
Diarrhoea, gastritis, recurrent gastrig¢ %Icers VIPognas Water diar{hoea 3-20 IiSres per day),

hypokalaem|a, hypomagnesaemia,h
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erance, thrombosis an oéa.

Cushing's diseaseresultingfromACTHsgtiioing, gastrin, ACTH, histamine) that are

produced by some carcinoid tumours. These
symptoms include flushing, diarrhoea, cramp-like
abdominal pain, swelling of skin or face and neck,
wheezing, weight gain, increased body and facial
hair, diabetes, headaches, oedema, lacrimation,
weakness, pulmonary hypertension, symptoms of
heart failure including shortness of breath

Qusr ten onthe face, extremities and intertrigend
anaemia, weight loss, impaired gluc 38%9 tg\%%%ne e %Oméneé' tiarr L%S%%%?ﬁcoé o%h

ommon.
DUS areas),
inoma

Insulinomas

Bilurred vision, diplopia, weakness, paipitations,
confusion and bizarre behaviour. Hypoglycaemia
tends to occur 5 hours or so after a meal and the
associated symptoms may be affected by diet,
ingestion of ethanol and exercise

Gasirinomas

Diarrhoea, gastritis, recurrent gastric uicers

ViPormas

Watery diarrhoea (3-20 litres per day), hypokalaemia,
hypomagnesaemia, hypercalcaemia, acidosis,
flushing, flaccid distended bladder, ileus/subileus.
Diabetes or glucose intolerance are also common.

Glucagonomas

Necrolytic erythematous rash (often on the face,
extremities and intertrigenous areas), anaemia,
weight ioss, impaired glucose tolerance, thrombosis
and diarrhoea.

corticotrophinoma

Cushing’'s disease resulting from ACTH inducing
excess circulating cortisol

somatotrophinoma

Acromegaly

prolactinoma

oligomenorrhea/amenorrhea, galactorrhea, vaginal
dryness, loss of libido in females; sexual dysfunction
(impotence), galactorrhea and gynaecomastia in




excess circulating cortisol somatotrophinoma Acromegaly prolactinoma
oligomenorrhea/amenorrhea,galactorrhea,vaginal dryness, loss of libido in females; sexual dysfunction
(impotence),galactorrheaandgynaecomastiain WO 2009/150469PCT/GB2009/050665 males
phaeochrom&eQtamiél R4side range of symptoms resulting from metabolic PCT/GB2669/050665
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ypotension, hyperglycaemisi Thyrefiepiyjnemia  actions  of  circulating

catecholamines. Sustained or paroxysmal
hypertension is the most common clinical sign found
in more than 90% of patients; with decreasing
frequency:- headache, palpitations, pallor, nausea,
flushing, weight loss, tiredness. Anxiety/panic,
orthostatic hypotension, hyperglycaemia

Thyrotrophinoma Thyrotoxicosis (overactivity of the thyroid giand),
symptoms of which include weight loss in spite of
increased appetite, rapid heart rate, a fine tremor,
increased nervousness and emotional instability,
intolerance of heat, and excessive sweating

staring, bulging eyes, enlargement of the thyroid
gland; in about a third of cases, the tumour also
produces excess growth hormone resulting in mild
acromegaly

10

15

Current therapies are highly individualised as the sympioms experienced by
each patient are often different and may also be changing over time. The
three potential aims of treating a patient are (1) to remove the tumour, (2) to
slow down or stop the growth of the tumour or (3) to ameliorate the symptomns
caused by hypersecretion from the tumour — all three may be sought in
combination. The most common current therapies are described below.

Carcinoid tumours/carcinoid syndrome

A 2-pronged approach is often used in the treatment of carcinoid syndrome,
beginning with surgery to remove the tumour or reduce its size, followed by
treatment with chemotherapy or interferons. A procedure known as hepatic
embolisation may be used to control cancer that has spread from a carcinoid
tumour into the liver; it helps reduce symptoms by decreasing blood supply to
the fiver and starving tumour cells.

nis the
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Thyrotoxicosis(overactivityofthethyroidgland), symptoms of which include weight loss in spite of
increased appetite, rapid heart rate, a fine tremor, increased nervousness and emotional instability,
intolerance of heat, and excessive sweating staring,bulgingeyes,enlargement of the thyroid gland; in
about a third Bidczises seies tumour also produces excess growth hormone resuitsngsrosusdsacromegaly

Current therapieseacembigipyrindiniduaived aetpgysyRiommexnerienaariy arsidaatagt are often
three potential aims of treating a patient are (1) to

different and may also he changing over time. Th |

remove the tu?f%ﬁﬁc(sz)gﬁ% F a%‘ﬁﬁ?ﬁ?stgﬁ% GRS IRE RRRARS (3590 e biAate the
symptoms caasetbhydiyfnersbetation tzmitbedumotiusidhghree may be sought in combination. The
most common current therapies are described below. Carcinoid tumours/carcinoid syndrome 10 A
2-pronged approach is often used in the treatment of carcinoid syndrome, beginning with surgery to
remove the tum@ulinpiraiice its size, followed by treatment with chemotherapy or interferons. A

procedure knayn a5 RIS eghe iRaligA K DeHsed nfaptiolanees 2t iag apraad from &

carcinoid tumour into the liver; it helps reduce symptoms by decreasing supply to 15the liver and

starving tumotREEAEC WP 0oMEBBEE PRI BI2009/0BUBEEX A el wip rodekeingoffes treating
symptoms witg ghfferentmedisations: dielichlanheardigeass. Hapchrdilgions fop whgezing,

somatostatin analogues for wheezing, diarrhoea and flushing. 5Insulinomas The symptoms from

insulinomas c3i YMEHG FOIRSARTIIGH HidReyaHEATRGL B fRSRIgRE BRIFSQEase complex
carbohydinate duidkg; guagaymliniiitiopesdnelp}, indulimama beeiesiases maydigfouarts the
surrounding I\)ﬁ)m h notde§ and liver. If the tumour cannot be localised before or 10during surgery
(intra-operati eef)%c, ﬁameeﬁ/oﬂ%yremoved through distal pancreatectomy. Gastrinomas In patients with
gastrinomas, antisecretory medication such as a proton pump

Gastrinomas
In patients with gastrinomas, antisecretory medication such as a proton pump
15 inhibitor is used te control gastric acid hypersecretion. If a patient cannot take
this medication, a total gastrectomy is recommended. Surgery has been
shown to yieid a 30% 5-year cure rate, and is recommended in patients
without liver metastases, MEN 1, or complicating medical conditions that may
Himit life expectancy. (Ninety-five percent of patients with gastrinomas have
20 tumours). Patients with metastatic disease may benefit from chemotherapy or
octreotide, if chemotherapy fails.

ViPomas

First-line therapy for ViPomas aims to correct the profound hypokalaemia,
25  dehydration and metabolic acidosis by replenishing fiuids and electroiytes.

Patients are typically given up to 5 L of fluid and 350 mEgq of potassium daily.

The optimal treatment for VIPomas is surgical removal of the primary tumour.

Glucagonomas

30 Surgery is used to relieve the effects of glucagonomas or to reduce the size of
the tumours, though about two-third of patients are not cured by surgery even
after successful tumour localisation and assessment of metastatic disease.
Currently, active drugs used to treat glucagonoma do not exist

35 Prolactinomas



15 inhibitor is used to control gastric acid hypersecretion. If a patient cannot take this medication, a
total gastrectomy is recommended. Surgery has been shown to yield a 30% 5-year cure rate, and is
recommended in patients without liver metastases, MEN 1, or complicating medical conditions that
may limit life @Xp2etdrioys(Ninety-five percent of patients with gastrinomafiavs2@:4swesis). Patients

with metastatidstiseasedaydeenefitéigmchemotherapyan peiragidrd ehemethptary dails. VIPomas
First-line therapy for VIPo aims to correct tié%é)rofound hﬁpokalaemia,I 25 dehydration and
metabolic aci&gé%r% IPeeple %?ﬁgq’fﬂﬁ% éf%fjél oﬁ%@%‘?'ﬁﬁ gn@t%\% W&@&W jﬁ)éﬂsuﬁ’to 5 L of fluid

and 350 mEqrufrpatiagsiappdayndtely opdinpateestroenidftemP orrasvisvenrgieal kefimbggkof the primary
184elge e effecs of glucasongmas o tg reduce the

tumour. Gluc as .3 I is. used
%%%?%%ﬁs %&%&S{%& “{ﬁﬁrds pafients are hot cured By Surgery even e%?ér successful

size of the tumours, though about two 0
tumour lotalisatigeand asseigmeanhofoniessiitatithérssyseatutrbatlp)eretioe oruiis @deddo treat

glucagonomar diaalsuisl-AR RIRRCHAARIRHONRLPRIURABAT I HERI0AGRARGE Medical

treatment is usually with the dopamine agonists bromocriptine or cabergol ugs shrink the

tumour and réRSHCS BTN 18F81s FPMEYREI ReaRSdierebRIyasO Y eeReRtor gagehesalevever, use of

these agonistg ingssesiatesyvignoriearciiets schar aaupeagid siezibassriepUigelids an option
where medical therapy cannqt be tolerated or if it fails to reduce prolactin levels, restore normal

reproduction 3EHBRUMGEDTuMGRSIUPS PRl AR Rl Bige UM Rad e edtd #Hslir§ery depend a

great ded} onremungtsiztudiet motactinde\ad as wollpsdbetskill ancLexpetiencavihihefingurosurgeon.
Depending on the size of the tumour and how much of it is 10removed, studies show that 20 to 50
percent will ré’c?uarr,susually within five years Somatotrophinomas (e.g. causing acromegaly) Current
treatment for patients with acromegaly include surgical, radiation, and 15 medical therapies.

Treatment de@%ﬂ%,@i’r&'ﬁﬂiﬂéﬁ%@ﬁ& { iW& &%%é%%%the need for rapid cessation of hormone

t%‘&&%
function that results in serious cIinlcaIéeque ae. The stan treatments include surgery (usually a

transsphenoidatsppr§aet) e Retisst isiopeeampaatuistisiebieicipyl besiaberipting treatment,
octreotidg trepimgrkiand 4pRI§ recaitheARGBASRANHECSEREINA TdgM Qe sGrised therapies

have variable success. Corticotrophinomas For patients with co_rticotroph adenomas, transsphenoidal
microsurgery‘?’é‘%@e need for rapid cessation of hormone function that results in serious

clinical sequelae. The standard treatments inciude surgery (usually a
transsphenoidal approach) with or without postoperative radiation therapy,
bromocriptine  freatment, octreotide treatment and, more recently,
20 pegvisomant treatment. The above-described therapies have variable

SUCCESS.

Corticotrophinomas
For patients with corticotroph adenomas, transsphenoidal microsurgery is the
25 treatment of choice. However, remission rates reported in most series are
approximately 70% to 80%. Drug therapy is considered to be an adjunct to
transsphenoidal microsurgery in cases with a residual tumour and in cases in
which one is awaiting the effects of the radiation therapy. Steroidogenesis
inhibitors,  including  mitotane,  metyrapone,  ketoconazole, and
30 aminoglutethimide are used. Ketoconazole is the best tolerated of these
agents, though only in about 70% of patients. Radiation therapy has been
used in patients who are deemed 1o be poor surgical candidates and has also
been used as adjunctive therapy in patients with residual or recurrent active
tumour.
35



25 treatment of choice. However, remission rates reported in most series are approximately 70% to
90%. Drug therapy is considered to be an adjunct to transsphenoidal microsurgery in cases with a
residual tumour and in cases in which one is awaiting the effects of the radiation therapy.
Steroidogeneésis inivbian®, including mitotane, metyrapone, ketoconazole pamd; B0m@msnsglutethimide
are used. Ketppagazaimindisgtarahtolerated of these agents, though only in about 70% of patients.
Radiation therapy has been used in patients who are deemed to be poor surgical candidates and has

also been used R BRFOREGiv ARGy R ntS wiltPre SRISTTEF reRIRFEU SR tivERIRYEF: 35 WO
20091150469 plcBRA0 G006 G Ffeag oeluo o O (@g: Lisparensepieitwpossrepexsl is the
preferred procedure. Izloweve{rjicquHpIic,Eation stguri%sg{gerg/ neel%{%o be. k§§t tg a minimum by
appropriate pPé%%%%?l\!/\éemrgglc%?treg?n%%t 0] pr@ ARG %%Wg THETh 88, Sesr%'ffél,SB and
potentially lifeathfeatetsinbptiy mpitetireated ingngaesumpcptitdu ditgiy peteyesiye andedjrgardiac
arrhythmias, e , zard i&ﬂ‘,pﬁ}- [ [tion mens.inc .a-adrenoceptor
blockers, comi;)@ilrzgge%B 15%&%%%&?&%0?%0?{@5 ané%%c%ﬁ%%&nﬁéﬁg@éie%? a#%?rs \l/v Cich can have
undesired effé&gBassitiebefoadibivaalfteosiegenndotEngratignaerpirisoakespranaiizgdurgery is the
reatment of cpige{8h SEUROISHASENLRY 8B B GURRONBARCA LiBuRBI adiPpheFaRA Y be

employed when surgery is known to be non-curative even if the patient is still euthyroid 15 because
relapse is ineDR¥BIENARRIGL SR RO LR{Bra R AR5 188fires months or years. Medical therapy

may be rgquired for patients who still have hyperthyroid symptoms despite surgery and external
radiation. As;iy I aiﬁre resenting rare, but life-affecting, human conditions 20 neuroendocrine tumours
continue to p P Q%P'B%E%?n for animal healthcare on a global scale. Accordingly, there is a need
in the art for dlranmsstveamdabr songyedsthérapétgatsant iberapsahébradebsstonevith more of the

above proble ge e of limited,success as well as carrying inherent risks to
the patient. Inmﬁéﬁéﬁlﬁgu%%m%ﬁﬁé'trgadﬁﬁ@n Sﬁé’d%éﬁ%%eééﬁam%e\% SUd c%ggl?ln\%l‘l%'\j/iating the
symptoms in 8¥iggignis. fMawprdseheim@maorativk ey eneibimopaiignhasalstlequibitents or risks

15  because relapse is inevitable, and the full effect of radiation therapy requires
months or years. Medical therapy may be required for patients who still have
hyperthyroid symptoms despite surgery and external radiation.

As well as representing rare, but life-affecting, human conditions
20 neuroendocrine tumours continue 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 therapeutics and therapies that address one or

more of the above problems.

25 In all cases, surgery can be of iimited success as well as carrying inherent
risks to the patient. In addition, current drug treatments also are no guarantee
of success in alieviating the symptoms in al patients.

The present invention solves one or more of the above problems or risks

30 associated with surgery or existing medical therapies, by providing a new
category of non-cytotoxic agent designed fo suppress undesirable (e.g.
abnormally elevated) tumour secretions and thus minimising or reversing the
resultant disease.



30 associated with surgery or existing medical therapies, by providing a new category of non-cytotoxic
agent designed to suppress undesirable (e.g. abnormally elevated) tumour secretions and thus
minimising or reversing the resultant disease. Summary of Invention In one aspect, there is provided
the use of a polypeptide in the manufacture of a medicament for treating acromegaly, said polypeptide
comprising Saanmuigytdtbhne ptimirase, which protease is capable of cleaving a protein of the exocytic
fusion appatatus.i iui t ., Wherej i - toxic protease.comprises a clostridial
noLrotonin Sg e e o e e e b P S EE Brie o a
Binding Sitd"6APHROIIRBFHNGRCIENC IR B iPRIREPLTR SeRISle of undergoing endocytosis to be
incorporated into an endosome within the pituitary tumour cell; and a bacterial or viral translocation

domain that translgcatesgm%[p OISRSR H%%@%’h@?p?&%é&@%aﬁﬁ%s& gggagigﬁ%s%g{nmembrane

and into the cytosol of said pituitary tumour cell; wherein the polypeptide lacks the native Hcc binding
domain of a clostridia’ neﬁr&%ﬁﬁ?ﬁﬁt'ﬁﬂﬁ?ﬁé‘r%@ﬁéﬁﬂﬁﬁé%F?%Wi%@&ﬁftﬂ%‘%'ﬁﬁf&@ f#tise as defined
above, wherein the transtacatidotakicaircesmprispssasciostridlidlal earnttxim adstepttiase domain. In
another aspect, there is Q;rocmqgg f&({,}ggég,eptide comprising: aa non-cytotoxic protease, which protease
is capable of cleaving a protein. of the exocytic fusion apparatus in a pituitary tumour cell, wherein said
non-cytotoxic prot8ase cgn?ﬁﬁggg %ﬁ%%qpégglﬁ%%tﬁr&?@?ﬁ*@ﬁ&i%ﬁnﬁﬂa@@ 49 1§ Pitease: b.a
peptide Targeting MoietyR{T#iaryh &trbind scril.a Biretingirgiittg o fite pisuitappitlemouogtirgeingh Binding

Site is capable of underggiRgSRARCYSOSIS IRhBdnseEPRBIed BHaABROUAERMESVIRRIRE pituitary
tumour cell; and a bacter@gl %Lly(i:re .tar%nslocation domain that translocates the protease from within the
endosome, across the endosontal mémbrane and into the cytosol of said pituitary tumour cell; wherein
the polypeptide lagks the2rRarierglcerbiifelifg erivaalinrofanstdsthaldrenaleonsdiharmiaigaseein said _
polypeptide comprises apaniiBingid saauenss havnoial ast8=02%meratIeast 954 %, or at least
98-99% sequence identi ID NOs: 34, 42, 43, 44, 45, 46, 47, 60, 61, 62, 63, 64,

65, 66, 67, 68, 69, 70, 7%@%%8%%8%%%%}5 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91
or 92. In another ¥66&%, thered¥nsriigeideckeniielcietiysidendiering poRipeptidedesiidahed above. In
another aspect, thaserisopirovided the use of a polypeptide as defined above or a nucleic acid as
defined above in the manufacture of a medicament for treating acromegaly in a patient.

in another aspect, there is provided a polypeptide for use as defined above, wherein the

translocation domain comprises a clostridial neurotoxin translocation domain.
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 pituitary tumour cell, wherein said
non-cytotoxic protease comprises a clostridial neurotoxin endopeptidase
or an lgA-protease;

b. a peptide Targeting Moiety (TM) that binds o a Binding Site on a pituitary
tumour cell, which Binding Site is capable of undergoing endocytosis to
be incorporated into an endosome within the pituitary tumour cell; and

c a bacterial or viral franslocation domain that franslocates the protease
from within the endosome, across the endosomal membrane and into the
cytosol of said pituitary fumour ceill;

wherein the polypeptide lacks the nafive Hee binding domain of a clostridial

neurotoxin, 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: 34, 42, 43, 44, 45, 46, 47, 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, 88, 89, 90, 91 or 92.
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Detailed Description of the Invention In more detail, disclosed is a polypeptide for use in suppressing
secretion(s) from a neuroendocrine tumour, said polypeptide comprising: aa non-cytotoxic protease,
which protease is capable of 5cleaving a protein of the exocytic fusion apparatus in a neuroendocrine
tumour cell; b. a Targeting Moiety (TM) that is capable of binding to a Binding Site on a
neuroendodrinentiimoaspstt, Weichis1frBiddihg Sildds cajpnbteafinndesgpgtandacykasisdto be
incorporated,pi@ an endosome within the neuroendocrine tumour cell; and c. a translocation domain
that is capable of translocating the 15 protease from within an endosome, across the endosomai
membrane and into the cytosol of the neuroendocrine tumour cell. In use, a polypeptide of the
invention bifdgtothenesteehdberines toragdecdie 2@ Tihereafipgive teandidoadi@boempanent effects
transport of 1M aIGREE FAMRONENEINNRF et ObtaGRamAelhFRAk, Ln6adpside, the
protease inhibits the exocytic fusion process of the neuroendocrine tumour cell. Thus, by inactivating
the exocytici?@s?g ieQpparatus of the neuroendocrine tumour cell, the polypeptide of the invention
inhibits secretion therefrom. Accordingly, the 25polypeptides of the present invention suppress/ treat
one or morgygkife yBIRUSIPASRRIPEBIeRviedtranditions or symptoms listed in Table 2 above. The
principal target cells of the present invention are tumour cells of neuroendocrine origin that secrete one
or more hormones (or other bioactive 30molecules) leading to the development of a pathophysiological
condition. The present invention provides polypeptides that are capable of (and for use in) suppression
of the secretion of hormones and/or other bioactive molecules from neuroendocrine tumours. In a
related aspect of the present invention, there is provided a method for treating a neuroendocrine
tumour in a patient, said method comprising 5administering to the patient a therapeutically effective
amount of a polypeptide of the present invention.
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Without wishing to be bound by any theory, the present inventors believe that undesirable (e.g.
unusual levels of) secretion of physiologically active 10 molecules from neuroendocrine tumours
cause and maintain pathological conditions in a patient. Thus, by inhibiting said secretions, the

progressionlafarerelidetab sisalosed he Barelyrertitte foymiserins suppressinghessodiipsfrides of the

present i”“FFHPWb%&F?@é%@HH&HNﬁQJR%‘é?& ﬁ'%gﬁﬁi%fﬁﬂ%&ﬂﬁo .of neuroendocrine tumours,

including their hormone-secreting metastases, pretancerous con 1s and symptoms thereof. In this
regard, 'treating' includes reducing or eliminating excessive secretions from such cells. By way of

example, important neuro§W@gﬁ)wme%r@{%&e%fgﬁhﬁrg{ggggtig%gl\il)véeé}s%'ogfinclude: pituitary

adenomas and/ or gastroenteropancreatic neuroendocrine tumours (GEP . GEP-NETSs are
located>mainly in the storfteViligestip@tsipaicleasexng \dir s exarparetamdurs of hormones and

other bioactive molecules that- e aernally, seiietey at lower levels under physiological regulation.
These secretions contribute to the symptoms 25 expérienced by the patients. GEP-NETs can be

divided into carcinoid and noncarcinoid subtypes. Carcinoid GEP-NETs (55% of all GEP-NETS) tend
to be classified acgording ILASSU [ inel ' e lepce, those arising from
@ ég}:ﬁéﬁﬁﬁ fnes) ?mrgf!(ﬂap %dﬁa 8id i@&ﬁ(f@@q 8

cells 30in the appendix (38%), leun’(23%), rectum (13%) and bronchus (11.5%). Non-carcinoid
GEP-NETSs include insuliffiRtiamhf Bife pancieatieusiardssdiatn g exesssaakulimhithos), tumours of

Unknoygn type (1°%). asiiingiigshiie BAPAIRaTPARAGHIY SRHSEqpepgastrn (9%)

VIPomas of the 35pancreas, lung or ganglioneuromas, secfeting excess vasoactive intestinal WO
2009/150469PCT/GB2009/&B0e63 p0 ifjie it endasene agbroties neieeng @gring pancreatic islets
secreting excess glucag%mcu'ﬂ&%lgi%t@ry tumours, which tend to be classified according to their
secretion 5type or cellular identity, include: prolactinomas secreting prolactin (the most common),
somatotrophinomas(growthhormone, corticotrophinomas (adrenocorticotrophic hormone),

thyrotrophinomas (thyroid, stigydating Howpana) ng%%%:'goﬁe%fé%ah@*ﬂ@d non-functioning

pituitary adenomas. 10 Other secretory tumours include thyro llary tumours, small and
non-srhall cell lung tumoltE iRRSRAre@ Wilouas, eftoshat artmasdhpergosumabtter can be deadly

if excessive secreted adrenglinggadsiq si%ygr%réywmic&. %mQMP@éﬁﬁg&%Wé‘ can make the

individual unsuitable for surgery to remove
tumour cell.

In use, a polypeptide of the invention binds to a neuroendocrine tumour cell.
20  Thereafter, the translocation component effects fransport of the protease
component into the cytosol of the tumour cell. Finally, once inside, the protease
inhibits the exocytic fusion process of the neuroendocrine fumour cell. Thus, by
inactivating the exocytic fusion apparatus of the neuroendocrine tumour cell,
the polypeptide of the invention inhibits secretion therefrom. Accordingly, the
25  polypeptides of the present invention suppress/ treat one or more of the various

pathophysiological conditions or symptoms listed in Table 2 above.

The principal target cells of the present invention are tumour cells of
neuroendocrine origin that secrete one or more hormones {or other bioactive

30  molecules) leading to the development of a pathophysiological condition.

The present invention provides polypeptides that are capable of (and for use in)
suppression of the secretion of hormones and/or other bioactive molecules

from neuroendocrine tumours.



15 tumour mass and so a reinforcing deleterious cycle can emerge and treatment of the tumour to
minimise secretion is desirable. A particularly preferred sub-set of neuroendocrine tumour cells
addressed by the present invention is: insulinomas, gastrinomas, VIPomas, glucagonomas, 20
prolactinoma¥&gtttdttebhinomas, corticotrophinomas, thyrotrophinoma®GHEBHAROTFOMOCytomas.
By suppressing the secretory functions of neuroendocrine tumour cells (such as the above sub-set of
tumour cells), the present invention provides a therapy for 25 the treatment of, amongst others,
conditions such as Cushing's disease, acromegaly, carcinoid syndrome, hypoglycaemic syndrome,
necrolytic migragriglatethaseect aiiriberFarsn dyrenione thedeVisrmeoviderisomsjimeti diere. Also
Qendocrine

provided are {hergies, o5 RAIMERAIINE HETPLAM SRS Tramd ndesitpiedabs

tumour secretions (See Table 2). 30 The 'bioactive’ component of the polypeptides Q]1 theé present
inventiondis pﬁﬂﬂﬁ‘é’atﬁﬁﬁ“@ R peisRicsha@ERatitaly afemventaydidetalyesnises
proteolyticallydensithintiastidsar transport proteins known as SNARE proteins (e.g. SNAP-25,
VAMP, or Syntaxin) - see Gerald K (2002) "Cell and 35Molecular Biology" (4th edition) John Wiley &
Sons, Inc. The acronym SNARE WO 2009/150469PCT/CB2009/050665 derives from the term

Soluble NSF AtthciimeishiRgcepber botredei Shyteany Niethykaaleinidexbensiivad acior. SNARE
proteins are i%eogergl intracellular vesicl? formati%n and tthus to se%retiot% é). Plecu%es via vesicle

t , f
transport from el lcco%IﬁigIij/,néj)ﬁléeé de i\l/eetrse {6 adesired ta?ae cgﬁ',o '%%] n-g\? GtBxic protease

is capablé of mhibnmﬁammmmm thmug@tmmlﬁwmymwmrprp%bsblgia@ a discrete
class of molegegiat do 9Lkl felt ostsatiracthy igcolluarppRsssEs pther than

protein synthesis. 10 Non-cytotoxic proteases are prdduced as part of a larger®toxin molecule by a
variety of plarits disgase $'aaeiegndiatialesganiShessyEHABORERAIM sp. and Neisseria sp.
Clostridia' neurotoxins represent a major group of non-cytotoxic toxin 15 molecules, and comprise two
polypeptide chains joined together by a disulphide bond. The two chains are termed the heavy chain
(H-chain), whidIPhBQ ¥PRRIIESISF Mg SGeSphrENPRYR ATBORASISULY tikiifsh{fRh&$e(Uchain), which
has a molecutesamass ohagproxiveatebnoodne. tlinmihe, linehriifgwhish Ressessesadigiease function
and exhibits a high substrate s ecifig{g for ég vesicle and/ortglasma melm rane associgted (SNARE)

proteins involU&t ﬁt?ﬁgsex%r @%%O Itsg?g .Eﬁﬂ?aﬁf@or%(mﬁ %a%ﬁ"%?s A -'555?33{ Se substrates

are important teatipghisctsdektrerineingpseelietmgtintpekiresive secretions from such cells.

By way of example, important neuroendocrine tumour target cells of the present

20 invention include: pituitary adenomas and/ or gastroenteropancreatic
neuroendocrine tumours (GEP-NETs). GEP-NETs are located mainly in the
stomach, intestine or pancreas and secrete excessive amounts of hormones
and other bioactive molecules that are normally secreted at lower levels under
physiological regulation. These secretions contribute to the symptoms

25  experienced by the patients. GEP-NETs can be divided into carcinoid and non-
carcinoid subtypes.

Carcinoid GEP-NETs (55% of all GEP-NETs) tend to be classified according to
their tissue location and include, in order of prevalence, those arising from cells
30 inthe appendix (38%), Hleurn (23%), rectum (13%) and bronchus (11.5%).

Non-carcinoid GEP-NETs include insulinomas of the pancreatic islets secreting
excess insulin {17%), tumours of unknown type (15%), gastrinomas of the
pancreas or duodenum secreting excess gastrin (8%), VIPomas of the
35 pancreas, lung or ganglioneuromas, secreting excess vasoactive intestinal

10



Neisseria sp., most importantly from the species N. gonorrhoeae, and 25 Streptococcus sp., most
importantly from the species S. pneumoniae, produce functionally similar non-cytotoxic toxin
molecules. An example of such a noncytotoxic protease is IgA protease (see W099/58571, which is
hereby incorptP2¥4/15%8%ntirety by reference thereto). Thus, the non-cyREGEBYHeREEs650f the
present invenbicigpsiddcraidy glotasuitbalas unataxinspuitebse@haraticlgélgisotsasetidgirning now to
the Targeting géggyg@ ggamponent of the present invention, it is this component that binds the
polypeptide of the présent’invention to a neuroendocrine tumour cell. 35 WO 2009/150469PC
T/GB2009/050665 Thus, a TM of the present invention binds to a receptor on a neuroendocrine

tumour cell. By waxatsraalc.Q Tk na Reeat dnaian Jeay Rl 19 degceploupglected from

.&Bgiﬁ :
the group comprising: a somatostatin (sst) receptor, including splice variants thereof (e.g. ssti, sst2,

sst3, ssta andYe§5Y £efelRtndeRBM GRS e RSMBWBRTETSRSINY Rsetasist (BB MBwn a GRF
receptor; a grisHPEROEPtasHR HRIPRFHHBAEE PIOIBUMBR ShinRiRe-2, QLBRSréd-ibregNsin receptor

(eg. a urotensin Il receptor); a melanin-concentrating hormone receptor 1; a prolactin releasing

hormone recd BESF R B HSIRPGinreNESIAGHor Mo FER RO @S RIGRYQlch SERUSIY1 GnRHR
and/ or a 10 Fype@ ey Rbtradcrptdinandisor @&k SiHpcepior. torone edbiedimsialiiay M of the
present invenétiignnbinds to a somatostatin (SST) receptor. Examples of suitable SST peptide TMs
include fuII-Ieng?n L€ and cortistatin (CST), as well as truncations and peptide analogues thereof 15
suchas:BANSNPAMAPRERKAGCKNFFWKTFTSC(SST-28); AGCKNFFWKTFTSC(SST-14);

QEGAPPQQBHRRDRME WEME%%MﬁT%@JHBW tumours, small and non-small

QERPPLQQPPHRDKKPCKNFFWKTFS
QERPPPQQPEHLUDK fpastirdr I eirs AuTos - 28)d 20 BEadiF ORNFIONES FESORIETST-17);

PCRNFFWKEE§%@'@§§§J#@AC%§9\%%@%@' KliFepafinfé (e ¢ kevere hypertension.
D-Phe-Phe-Phe-D-Trp-Lys-Thr-Phe-Thr-NH2 (BIM 23052),

D-Phe-Phe-TyHEL TREGESEIPHhED-Nak ie (BHIP4t56)%ptadle for surgery to remove
c[Cys-Phe-Phgriddr nbys-ditd-Bhe-fessiobting dIigAges ) retreatidanetideri lpsuentide peptides,

‘BIM23027, CYN154806, BIM23027, vapreatide 25 peptides, seglitide peptides, and SOM230. These
TMs bind to % ecg‘f%)&': @@W%'%%ﬁ,é) S ?gé?é,?é'fgbl\%‘d sst5 receptors, which are present on

neuroendocrine tumour cells relevant to the present invention - see Table 3. SST and CST have high
structural horg\oé%g%&g&&,%@é%&&lﬁbgw %ﬁéﬁ?ggﬁ%%r%% tumour cells addressed by the
present invention is: insulinomas, gastrinomas, VIPomas, glucagonomas,
20 prolactinomas, somatotrophinomas, corticotrophinomas, thyrotrophinomas and
phaeochromocytomas.

By suppressing the secretory functions of neuroendocrine tumour cells (such as
the above sub-set of tumour cells), the present invention provides a therapy for
25  the treatment of, amongst others, conditions such as Cushing’s disease,
acromegaly, carcinoid syndrome, hypoglycaemic syndrome, necrolytic migratory
erythema, Zollinger-Ellison syndrome and Verner-Morrison syndrome. Also
provided are therapies for treatment of the symptoms ensuing from undesirable
neuroendocrine tumour secretions (see Table 2).
30
The ‘biocactive’ 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
proteins (e.g. SNAP-25, VAMP, or Syntaxin) — see Gerald K (2002) "Cell and
35 Molecular Biology” (4th edition) John Wiley & Sons, Inc. The acronym SNARE
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Table 3 Expression of somatostatin receptor subtypes in gastroenteropancreatic neuroendocrine
tumours (%) sstlsst2sst3sst4sst5 All tumours6886469357 WO 2009/150469

PCT/G132009/050665 Insulinoma 33 100 33 100 67 Gastrinoma 33 50 17
WO 2009/150469 PCT/GB2009/050665

derives from the ferm Soluble NSF Attachment Receptor, where NSF means
N-ethylmaleimide-Sensitive Factor. SNARE proteins are integral io
intraceliular vesicle formation, and thus to secretion of molecules via vesicle
transport from a cell. Accordingly, once delivered to a desired target cell, the

5 non-cytotoxic protease is capable of inhibiting cellular secretion from the
target cell.

Non-cytotexic proteases are a discrete class of molecules that do not kill cells;
instead, they act by inhibiting cellular processes other than protein synthesis,

10 Non-cytotoxic proteases are produced as part of a larger toxin molecule by a
variety of plants, and by a variety of microorganisms such as Clostridium sp.
and Neisseria sp.

Clostridial neurotoxins represent a major group of non-cytofoxic toxin
15 molecules, and comprise two polypeptide chains joined together by a
disulphide bond. The two chains are termed the heavy chain (H-chain), which
has a molecular mass of approximately 100 kDa, and the light chain (L-chain),
which has a molecular mass of approximately 50 kDa. It is the L-chain, which
possesses a protease function and exhibits a high substrate specificity for
20 vesicle and/or plasma membrane associated (SNARE) proteins involved in
the exocytic process {eg. synaptobrevin, syntaxin or SNAP-25). These
substrates are important components of the neurosecretory machinery.

Neisseria sp., most importantly from the species N. gonorrhoeae, and
25  Streptococcus sp., most importantly from the species S. pneumoniae, produce

functionally similar non-cytotoxic toxin molecules. An example of such a non-

cytotoxic protease is IgA protease (see WOO99/58571, which is hereby

incorporated in its entirety by reference thereto). Thus, the non-cytotoxic

protease of the present invention is preferably a clostridial neurotoxin protease
30 oran igA protease.

Turning now to the Targeting Moiety (TM) component of the present invention, it
is this component that binds the polypeptide of the present invention fo a
neuroendocrine tumour cell.

35
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83 50 Glucagonoma 67 100 67 67 67 VIPoma 100 100 100 100 100 Non- functioning 80 100 40 100
60

WO 2009/150469 PCT/GB2009/050665
Thus, a TM of the present invention binds to a receptor on a neuroendocrine

tumour cell. By way of example, a TM of the present invention may bind to a
receptor selected from the group comprising: a somatostatin (sst) receptor,
including splice variants thereof (e.g. ssty, ssty, ssts, ssts and ssts); a growth
5 hormone-releasing hormone (GHRH) receptor — also known a GRF receptor;
a ghrelin receptor; a bombesin receptor (eg. BRS-1, BR3-2, or BRS-3); a
urotensin receptor (eg. a urotensin |l receptor); a melanin-concentrating
hormone receptor 1; a prolactin releasing hormone receptor; a gonadotropin-
releasing hormone receptor {GnRHR) such as a Type 1 GnRHR and/ or a
10 Type 2 GnRHR receptor; and/ or a KiSS-1 receptor.

In one embodiment, a TM of the present invention binds to a somatostatin
{SST) receptor. Examples of suitable SST peptide TMs include fuli-length SST
and cortistatin (CST), as well as truncations and peptide analogues thereof
15 such as: SANSNPAMAPRERKAGCKNFFWKTFTSC (S8T-28);

AGCKNFFWKTFTSC (SST-14);
QEGAPPQQSARRDRMPCRNFFWKTFSSCK (CST-29);
QERPPLQQPPHRDKKPCKNFFWKTFSSCK (CST-29);
QERPPPQQPPHLDKKPCKNFFWKTFSSCK (C8T-29);

20 DRMPCRNFFWKTFSSCK (CST-17); PCRNFFWKTFSSCK (CST-14); and
PCKNFFWKTFSSCK (CST-14); D-Phe-Phe-Phe-D-Trp-Lys-Thr-Phe-Thr-NH2
(BIM 23052}, D-Phe-Phe-Tyr-D-Trp-Lys-Val-Phe-D-Nal-NH2 (BIM 23056) or
c[Cys-Phe-Phe-D-Trp-Lys-Thr-Phe-Cys]-NH» (BIM23268); octreotide
peptides, lanreotide peptides, BIM23027, CYN154806, BIM23027, vapreotide

25 peptides, seglitide peptides, and SOM230. These TMs bind to sst receptors,
such as ssty, ssfp, ssts, ssty and ssts receptors, which are present on
neuroendocrine tumour cells relevant to the present invention — see Table 3.
SST and CST have high structural homology, and bind to all known sst
receptors.

30
Table 3
Expression of somatostatiin recepfor subtypes in gastroenteropancreatic
neurcendocrine tumours (%)

55t sst2 sst3 5514 ssth
All tumours 68 86 46 a3 57
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mid-gut NETs 80 95 65 35 75 In another embodiment, a TM of the present invention binds to a growth
hormone releasing hormone (GHRH) receptor. GHRH is also known as growth-hormone-releasing
factor (GRF or GHRF) or somatocrinin. Suitable 5 GHRH peptides include full-length GHRH (1-44)
peptide, and Yér#e8tibidsthereof such as GHRH(1-27, 1-28, 1-29), GHRHECIHBZMHSMERH(1-40,

143)-0OH, as welt@mperiide analggues sucipgs: BIM 28011 or4g-9-96; g7
[MeTyrl,Alalz2ghisaal-NGHRHEL-29)-NHg; MeTykA1a8,9,45,22,28,Nle27]- hGHRH(1-29)-NH2;
cyclo(25-29)[Mg ] % &{B%DAspgg,NleN%@Z% +glr 10 hGIfé%H(l-ZQ%EIggZ; (D-Tyrl)-GHRH

(1-29)-NH2; (D5 “GHRH (1-29):NH2; (-Asp3)-GHRH (1-29)-NH2; (D-Ala4)-GHRH (1-29)-NH2;
(D-Thr7)-GH§|{] - 29)-NH2; (D-%ABs%)-GH@ (1-29)-@52; (DiBeer)-GH (1-29)-NH2;

(DTyr10)-GHRE (12 NNH2; (Phad)-GHRH{3-29)-Ne: (PCI-PRg6)-GHRH (1- 29)-NH2;
(N-Ac-Tyrl)-GH HQ%NHZ;( -Ac-Tyrl JD-Ala2)-GHRH (1-29)- 15NHZ: (N-Ac-D-Tyrl,
D-Ala2)-GHRH (1-2 J§ 2 (N-AE-D-Tyrl, D-Ala 2, 0-Rsp3)-GHRH (1-29f-NH2; (D-Ala2,
NLeu27)-GHRH (1-29)-NH2; (His1, Ala2, NLeu27)-GHRH (1-29)-NH2; (N-Ac-His1, D-Ala2,
N-Leu27)-GHRHP79)-rdirient, DrATR 0D thta o el 27 HEH kD9 2g@vikla2, DASp3,
D-AsnB, NLYEGHRK CB8) Nz SR BN 2080 RHBELRGUAHR; [His.
NLeu27]-hGHRH(1-29)-NH2; [NLeu27]-hGHRH(1- 29)-NH2; - .
H-Tyr-AIa—AsﬁfRYéfﬂr@-fﬁﬁ@Wﬁ%?ﬁ§8r-f?9F0ArﬁéB%-‘3"aﬁfé3@I?f@ﬁfﬁéiﬁl@%}*%lﬂ@@s-Leu-Leu-GI
n-Asp-llesMeteeriArgelotiisalnirelyde UciaErin- GIRFBIUALGAG IveNB Al tapATBchaEiN H2;
H-Tyr-Ala-As -AIa-I%e-Pfhe-Thr-%?:g:'%er-Tyr-Aré]-LyS-VaI-Leu-GIy-Gin-Leu-Ser-AIa-Arg-Lys-Leu-Leu-
25 Gln-Asp-IINRIEV'SHCR, gNBPRH(1-27,"1-28, 1°-29), GHRH(1-37), and’ GHRH{1-40, T-
H-Tyr-D-Ala-AS)-Bid-llesPheHT be-Asipihty - Byeibigdy siert-Les - BiGhadeu-Ge nNglaAg)-Lys-Leu-Leu-
GIn-Asp-lle-Mgej-Ser-Arg- ; _

Tyt Al AS TSRS M2 B GRAL- PN T AR, 88238 M) LeurLeu-Gin
-Asp-lle-Met-ASIHRHY-GROSHHE ly (Bile Ao 2B VBTG IMNG15-BAs pES Ns 7 DAt e - N H2;
H-Tyr-Ala:As

Pre T Gan o R L2 DTy GHRH (120} N (D-Ala2) GHRH (120 NH:
2009/150469H¢ARA8p (B8Y)-NH2; (D-Ala4)-GHRH (1-29)-NH2; (D-Thr7)-GHRH (1-

G!n-Asp-IIe-IV@)MQArgEQMip@yQQIUXA@)Q{QP,@;In(ﬁjgéﬁgg@wa-@y‘Qyﬁhﬁ@'L@-NH2;
His-Val-Asp-Ala-lle-Phe-Thr-GIn-Ser-Tyr-Arg-Lys-Val-LeuAla-GIn-Leu-Ser-Ala-Arg-Lys-Leu-Leu-GIn-A
sp-lIe-Leu-AsﬁyMB),'GHRH (1-29)-NH27 (Phed)-GHRH (1-29)-NH2; (pCl«Phe6)—G|—-ﬂ?l-P/(1-
His-Val-Asp-/gylie-heNrhe GirSasTRHANG A9 N L BLAXIA-B N - Do BB AHRAT gt LYS)-
SLeu-LepL Gl eIk AR BRI BHEN FUAGAR RS A Al 2, D-

Asp3)-GHRH (1-29)-NH2; (D-Ala2, NLeu27)-GHRH (1-29)-NH2; (His1, D-

Ala2, NLeu27)-GHRH (1-28)-NH2; (N-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)-

20 GHRH (1-28)-NH2; [His1, NLeu27]-hGHRH(1-29)-NH2; [NLeu27]-hGHRHM(1-
293-NH2;  H-Tyr-Ala-Asp-Ala-lie-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-
Gln-Leu-Ser-Ala-Arg-Lys-lLeu-Leu-Gin-Asp-lie-Met-Ser-Arg-Gin-Gin-Gly-Giu-
Ser-Asn-Gin-Glu-Arg-Gly-Ala-Arg-Ala-Arg-Leu-NH2;  H-Tyr-Ala-Asp-Ala-lle-
Fhe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-Ala-Arg-Lys-Leu-Leu-

25  Gin-Asp-lle-Met-Ser-Arg-NH2; H-Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-
Arg-Lys-Vai-Leu-Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-L.eu-Gin-Asp-lle-Met-Ser-
Arg-NH2; H-Tyr-Ala-Asp-Ala-lie-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-lle-Leu-Gly-
Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gin-Asp-lle-Met-Asn-Arg-Gin-GIn-Gly-Glu-
Arg-Asn-Gin-Giu-GIn-Gly-Ala-Lys-Vai-Arg-Leu-NH2;  H-Tyr-Ala-Asp-Ala-lie-

30  Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gin-Leu-Ser-Ala-Arg-Lys-Leu-Leu-
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Ala. In another embodiment, a TM of the present invention binds to a ghrelin receptor. Examples of
suitable TMs in this regard include: ghrelin peptides 10 such as full-length ghrelin (eg. ghrelinin) and
truncations and peptide analogues thereof such as ghrelin24-117, ghrelin52-117, Frp3, Argg-ghrelin
(1- 5), des-GHUGHIRINIM46drtistatin-8, His-D-Trp-Ala-Trp-D-Phe-Lys-NH2, gioifiBHEANTIeESreleasing
peptide (e.g. GHRES)cakberarelinglSin-aiivEhGirhaginenG thSTMbinds1ala-bggabesin receptor

(eg. BRS-1, +2-0r BR3:3). Examples of suitablg bombesin peptides include full-length: bombesin
-al4 aminoi%%%g&%lﬁﬁglnsﬁf ir{s}glla'%’g fS(kgamﬁ §' 2%%%%%(%%? ‘Pyr /—’{rg Eys Ve I|_eug
(pGiu-Gin-ArdveeGhGhpaSeGiaTapgAlseva 6 elisGéuAdptidHiR)-Ammnd Ang tWitsKviaiwkshomologs in
mammals, namely.ngHromedin Be and. gastrin 20teleasing pepiide (GRP) such as; porcine GRP -
Ala_PrO_Val_ggﬂg\ggT%ﬁ%?@@ﬁ?nBs&“?ﬂ%%WQ%?‘E%MQ\I% Blide LGRE). AUEhAR] DO
Gly-Thr-Val-LegHAlgHr i MepTia-rre-Asg-G19-RenGIns Gt QlaArar4shy-Bis-Clar®ietE 12, and human
GRP - Ala.
Val-Pro-Leu-Pro-Ala-Giy-Gly-Gly-Thr-ValLeu-Thr-Lys-Met-Tyr-Pro-Arg-Gly-Asn-His-Trp-Ala-Val-Gly-Hi
s-Leu-Met-NH2. Reference to bombesin peptides embraces hornologs thereof such as 25neuromedin
B and GRP, anddnsibgestruoaations andpeptidaannrgresiibenceh |piaagstheregtrediment, a TM of

the present invention binds to a urgtensin recegtor. Suitable TMs in this regard include urotensin

poptides suchSEEHD LSRG oL SPRIn LI & A TP, SN ERRINERcycti region

(F)>f| U_-I_II ileQtro_rFIgdgmanemgtdeagﬂong?iére(Eg;p?ﬁiﬁiran()l ia(:thilclj’esmpet@?aminﬁ) axa'plfcitmiéildues (-Cys
e-Trp-Lys-Tyr-Cys- c ilar to ntral r 0 in-

(e Tty e B R AP e Rt e (e L or peptides.

such as 35préproigsotdndmielimcieriiigjatie- Sy dlrmdirtAeahig-L38sotoersthegonts WO

2009/150469R6-HGRIRANRIGEWell (@%‘?@Wﬁm@ﬁ%%é\’@h@s the eleven residue mature

peptide form and peptide analogues thereof. In a further embodiment, a TM of the present invention
binds to a melanin- 5 concentrating hormone receptor 1. Examples of suitable TMs in this regard

include: §®e|am%Cmt@HB@dﬁQ@ﬁQnﬁéWbﬁéﬁﬂﬁeé %éﬁﬁti&if_’“”’é@@_@%’f "_(k%'." HR@Q?“OHS and
s g R NITG G A Ry
bombesin - a 14 amino acid peptide originally isolated from the skin of a frog
(pGiu-Gin-Arg-Leu-Gly-Asn-Gin-Trp-Ala-Val-Gly-His-Leu-Mat-NH,);, and the
two known homologs in mammals, namely neuromedin B, and gastrin
20 releasing peptide (GRP) such as: porcing GRP - Ala-Pro-Val-Ser-Val-Gly-Giy-
Gly-The-Val-Leu-Ala-Lys-Met-Tyr-Pro-Arg-Gly-Asn-His-Trp-Ala-Val-Gly-His-
Lau-Mel-NH;, and human GRP - Val-Pro-Leu-Pro-Als-Giy-Gly-Gly-The-Val-
Leu-Thr-Lys-Met-Tyr-Pro-Arg-Gly-Asn-His-Trp-Ala-Val-Ghy-His-Leu-Met-NH-.
Reference o bombesin peplides smbraces homelogs thereol such a3
25 neuromedin B and GRP, and inciudes truncations and peptide analogues
thereot,

In another embodiment, a TM of the present invention binds to a urotensin
receptor. Suitable TMs in this regard include urotensin peptides such as
30 Urotensin-b (L), which is & cyclic neuropeptide. The C-terminal oyalic region
of U-H is strongly conservaed across different species, and includss the sie
amino acid resigues {-Cys Ple-Trp-Lys-Tyr-Cys-}, which is structurally simiiar
o the ceniral region of somaiostalin-14  {-Phe-Trp-Lys-Thr-}.  Uroiensin
paptides of the present invention include the U-ll precursor peplides, such as

35 prepro-urotensin-ll (including the two human 124 and 139 isoforms thersof) as
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includes prolactin releasing peptide, truncations and analogues thereof. In another embodiment, a TM
of the present invention binds to a gonadotropin-releasing hormone (GnRH) receptor. GnRH is also
known as 15 Luteinizing-Hormone Releasing Hormone (LHRH). Examples of suitable GnRH receptor
TMs include: &aRIH/pepsides, GNRHII peptides and GnRHIIl peptides, formxaoglertheohsi-length 92

amino acid GRl 44 efHEsaF pRMRERIIdecANssttHBCaEoBS HRsrRad suabashsidesanraniide:
pyroGiu-HisTﬁ)-S(a-T r%ﬁO}I -Leu-Ar%-Pro-GIy CONH2. 20 In a further embodiment, a TM of the
SRR ASAPE e &

present inven [ gf:eptor. Examples of suitable TMs in this regard include
Kisspeptin-10, Kisspeptin-54 peptides, truncations and analogues thereof. 25According to a second

aspect of the present.invention, there is pravi a composition of matter, namely a polypeptide
comprising: ag' n%ggé%ﬁ%\éoexmgg%%eaﬂsé? w |chcg§%t%§§88'l nfa%%%f%’%‘f'abmds % a ﬁ%%%m a protein of
the exocyttic f@sioceappirgtiimargonecapendbchnermnmesucfcslliibBoéeT ok timgHidorea(@M) that is
capable of bing} ingdi i : r} - | inding. Site is capable of
undergoing e?l%ggc%j%ﬁg %Qgﬁ%%%@ﬁg&%%ﬂﬁg%%@g%%gg%ﬁ%%ﬂﬁ%ra lelc%ﬁ#?an endosome
within the ned%%%ﬂﬁ%t'&ﬁﬁ@rﬁdcﬂ?@ﬁéQ‘fzéﬁ%ﬂ@focation domain that is capable of translocating
the 5protease from within an endosome, across the endosomal membrane and into the cytosol of the
neuroendocrine tumour cell.  All of the features of the first aspect of the present invention apply

equally to thel@@gﬁ%ﬁ%g@%&,ﬁ%%é@@ present invention binds to a prolactin

10 releasing hormone receptor. An example of a suitable TM in this regard
includes prolactin releasing peptide, truncations and analogues thereof,

In another embodiment, a TM of the present invention binds fto a
gonadotropin-releasing hormone (GnRH) receptor. GnRH is also known as
15 Luteinizing-Hormone Reileasing Hormone (LHRH). Exampies of suitable
GnRH receptor TMs include: GnRHI peptides, GnRHI! peptides and GnRHI}
peptides, for example the full-length 92 amino acid GnRH precursor
polypeptide and truncations thereof such as the decapeptide: pyroGlu-His-
Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly CONH2.
20
In a further embodiment, a TM of the present invention binds to a KiSS-1
receptor. Examples of suitable TMs in this regard include Kisspeptin-10,
Kisspeptin-54 peptides, fruncations and analogues thereof.

25  According to a second aspect of the present invention, there is provided a
composition of matter, namely a polypeptide comprising:

a a non-cytotoxic protease, which protease is capable of
cleaving a protein of the exocytic fusion apparatus in a
30 neuroendocrine tumour cell;

b. a Targeting Moiety (TM) that is capable of binding to a

Binding Site on a neuroendocrine tumour cell, which
Binding Site is capable of undergoing endocytosis to be
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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 highly preferred TM is a human SST peptide, a human
CST peptide or a human 15GHRH peptide. Polypeptide preparation The polypeptides of the present
invention corgeigerdsseipal components: a 'bioactive’ (ie. a non-cytotoxireprotease)s@dEM; and a

translocation domain. The 2@s1epeiaideshnatoaiREepsiaipthmithdhepresagaiianof such fusion
proteins is often referred to as re-targ_ete toxin technology. By way of exemplification, we refer to:

W094/21300; W096/3327 3 RAIFeTE 78822 W000/10598; W001/21213; WO006/059093; W000/62814;
W000/04926; W093/15766; W000/61192; and W099/58571. All of these publications are herein
25incorporated by reJerence thereto. In more detail, the TM gl)m(ﬁqnen of t egg{esent invention may

be fused to either the'prot§a§3n§o?ﬁ88%%nt06?qhne r%%‘&g@gﬁ Y COMPORSHT OF Q%resent invention.

Said fusidn is preferably bpmwteast feovalent sonehdosesempiecsitlibe 3D dodivewicovalent bond or via
a spacer/ linker molecule. mgggpgp?@sd%gom@o%@t @?gsr&e&fa{p‘%o gg%ﬁggbg%ent are preferably
0

linked together via a covalent bond, for example eithér a direct covalent bond or via a spacer/ linker
molecule. Suitable spacertifiit #&blecules are well known in the art, and typically comprise an amino
acid-based sequence of between 5 and 40, preferably 35between 10 and 30 amino acid residues in
length. In use, the polypeptides have a di-chain conformation, wherein the protease component and

the translocatiShEeI6AEES HkIFtGFRaR ChRGaRssNiR e aion ARl BarRfYiRdMolypeptides of

the presant inveniiodavaybes psepatesspycconventional chemical conjugation techniques, which are
well known to a skilled person. By way of example, reference is made to Hermanson, GT. (1996),
Bioconjugate techniques, Academic Press, and to Wong, S.S. (1991), Chemistry of protein 10
conjugation aimd znureselirddngnCRICriardss Magirat ahd/PdiAB@5H EEP4hd ¢1998)pfesethier detailed
methodologies f chi ic, T 0 I . i tign rovided in, for
example, EP&%%? h%ggﬁ%tgi%en%%édp%gl%%oa%ﬁ)ﬁrﬁl%@agtlo k%&i%' r?(ﬁ%eilgh%ncr:%#%} rated by
reference thepseserrsdadngtiochunise poBpasiiide ntayveaiepsredeptideanisnadmpreparation of a
single p@lype@}qlgm.ﬁgm&rptein (see, for example, W098/07864). This technique is based on the in
vivo bacterial mechanism by which native clostridia! neurotoxin (i.e. holotoxin) is prepared, and results
in a fusion protein having the 20following 'simplified' structural arrangement:

Polypeptide preparation
The polypeptides of the present invention comprise 3 principal components: a
‘bicactive’ (ie. a non-cytotoxic protease); a8 TM; and a translocation domain. The
20 general technology associated with the preparation of such fusion proteins is
often referred to as re-targeted toxin technology. By way of exempilification, we
refer to:  WO094/21300, WOG6/33273; WO98/07864;, WO00/10598;
WO01/21213; WO06/059093; WO00/62814; WO00/04926; WQO93/15766;
WO000/61192; and WO89/58571. All of these publications are herein
25  incorporated by reference thereto. '

In more detail, the TM component of the present invention may be fused to
either the protease component or the translocation component of the present
invention. Said fusion is preferably by way of a covalent bond, for example either
30 adirect covalent bond or via a spacer/ linker molecule. The protease component
and the fransiocation component are preferably linked together via a covalent
bond, for example either a direct covalent bond or via a spacer/ linker molecule.
Suitable spacer/ linked molecules are well known in the art, and typically
comprise an amino acid-based sequence of between 5 and 40, preferably
35  between 10 and 30 amino acid residues in length.
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NH2- [protease component] - [translocation component] - [TM] - COOH According to W098107864, the
TM is placed towards the C-terminal end of 25 the fusion protein. The fusion protein is then activated
by treatment with a protease, which cleaves at a site between the protease component and the
translocation¢8iedmEHESA di-chain protein is thus produced, comprising He8/6RAE44E66Mponent as
a single polypeptide chain covalently attached (via a disulphide bridge) to another single polypeptide

chain containjng the 30.translocation companent plus TM. Alternatively. according tp W0Q06/059093,
i1 T compintRt ol tre LI R IS el e LR S BRE TR <8ed protein
sequence, betwspantet srsidhsdrekslvogfositoambniesttemadsiokat dogsthnepopreftratijs\dédensures that
the TM is attached,ip,ie dpislocation domain (ie. as occurs with WO
2009/150469PCT/GB2009/050665 native clostridial holotoxin), though in this case the two

componehts are reversed in order vis-6-vis native holotoxin. Subsequent cleavage at the protease

cleavage siteTngeptitididesmingl padion abstbN nadd pEoyidpathe Bi-RaeRabmgptide fusion
protein. 5 The above-mentioned protease cleava%e sequence(s) may be introduced (and/ or any

inherent cleafAGRSBLERMNEEFIONIFERT A ETe WA BURMS CORVENR AKHBARS SORN BY by
site-directed wmajagearsispBCrearsIgioisconiice tbeHuesansmoTEayays saRivengegansay be

performed manually or 10 with the assistance of computer software (e.g. the MapDraw program by
DNASTAR, 1169 VOISt A5 APt s ML B8 ety et (B AR O
non-clodtidiatpnjugdtibondng aress-diftingd: GRErBresaseBHDEKA). 1 SFRES0BX g{IFGRDS IDGRI)

TEV(Tobacos iy vissI(ENLESIIE) TOmBIBINPRICS) BBt EVLRIGR) 20 Addiona
protease cleavage sites include recognition sequences that are ciéaved by & non-cytotoxic protease,
for example BPlRIGSERIRI MeLPSESKIM. MR efIRrhidsN AR P eyaBRIAPEIE)ASMARIn, VAMP)

protein recogRiion-sRAHENERAJMEN AE-HRAYBH DLBAB:EYIROXIE PRaIRRSEARERaRglosyrdial

neurotoxins. Particular examples are provided in US200710166332, which is 25hereby incorporated in

its entirety by’ RFEFERR i8R 0.
15

Alternatively, the polypeptides may be prepared by recombinant preparation of a

single polypeptide fusion protein (see, for example, W(098/07864). This

technique is based on the in vivo bacterial mechanism by which native closiridial

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

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

According to WO98/07864, the TM is placed towards the C-terminal end of
25  the fusion protein. The fusion protein is then activated by treatment with a

protease, which cleaves at a site between the protease component and the

translocation component. A di-chain protein is thus produced, comprising the

protease component as a single polypeptide chain covalently attached (via a

disulphide bridge) to another single polypeptide chain containing the
30  translocation component plus TM.

Alternatively, according to W006/059093, the TM component of the fusion
protein is located towards the middle of the linear fusion protein seguence,
between the protease cleavage site and the translocation component. This
35 ensures that the TM is attached to the translocation domain (ie. as occurs with
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Also embraced by the term protease cleavage site is an intein, which is a self- cleaving sequence. The
self-splicing reaction is controllable, for example by varying the concentration of reducing agent
present. The above-mentioned 30 'activation' cleavage sites may also be employed as a 'destructive'
cleavage sité¥{didt98s&tbelow) should one be incorporated into a polypeptiti&biidHrésent
invention. WEx208 %046 2P GIIHEB201) A0S0HESrinthipretame thembodicoaniotefisios protein of the
present invention may comprise ane. or. more N-terminal and/ or C-terminal located purification tags.
Whilst any purrglaﬁgé I%CI}]/ {ggorﬁcgﬁf b\gse?ng’ oy%%ﬁ%%eﬁ%‘ﬁ%%% g’!% E’Fe%?r%td:" i eg g%%% x histidine),
preferably asmdstsenic@eangdtor ie tearpostsathk Bikitan (nadltpedibmdingtipeofEiv), aneferably as an
N-terminal tag,G>Tta@ (oiutathiones -%Bﬂ-ﬂ; &as %t %q ably as an N-terminal tag His-MBP-tag,
preferably asgaE{n N-?ermlénartag G%T-?\L/I) Pi-tég, prge éﬁrﬁ% yﬁais an N-terminal tag 10Thioredoxin-tag,
preferably as an N-terminal tag CBD-tag (Chitin Binding Domain), preferably as an N-terminal tag.
One or more peptisisorRasRi NS PRIRMYES R ReINcited do e njopdrpirbutar example, a

peptide spacer may be employed between a 15purification tag and the rest of the fusion protein
molecule. ThRY Rlr PE¥pEEESE TR LEIR iFFAHEORSHIEMRED) nBkie LMY DNK) sequence
encoding a pelypeplide ssrdesasbed abere iesteeirecand arpagbabine preseriningernsion). 20 Said
nucleic acid may be included in the ¥or of a vector, such as arglasmi Wgra:h ma‘i/ ptionally include
one or more &P af%"%hg]% BF?E%ﬂE&%n? g%ﬁ%iéea%gqﬁ?esgrg% git%{? OB% ) rfinator, and a
ribosomEbindiitiy $ite. 25 Bhenpeeséntonyrridorsafseairc] (glgs theditapdDfame ppogssimgtthe
above-descri ic acid s ce(j. ir of the present | iQp) in a host cell, in
particular in @ggﬁ%ﬁé ﬁé%icm%rﬂs?eg rgéﬁ]sgﬁ)glﬂgs%%%?ngg%hée&gréﬁé%tglgvé%%gyggg%cludes a
method for agiRgtiifiEh pongieplessigiahetize foteveng iaveprigrssid method comprising contacting the
polypeptide with a protease that cleaves the polypeptide at a recognition site (cleavage site) located
between the non-cytotoxic protease component and the translocation component, thereby converting
the polypeptide intof HiIK&IASSolypeptide wherein tHeRfeREotoxic protease and translocation
compongnts are joiregidstrgether by a disulphide bogds i a pyefRined embodiment, the recognition

site is TEV(Tobacco Etch virus) (ENLYFQ,G)
Thrombin (LVPR|GS)
PreScission (LEVLFQ|GP).

20  Additional protease cleavage sites include recognition sequences that are
cieaved by a non-cytotoxic protease, for example by a clostridial neurotoxin.,
These include the SNARE (eg. SNAP-25, syntaxin, VAMP) protein recognition
sequences that are cleaved by non-cytotoxic proteases such as clostridial
neurotoxins. Particular examples are provided in US2007/0166332, which is

25  hereby incorporated in its entirety by reference thereto.

Also embraced by the term protease cleavage site is an intein, which is a self-
cleaving sequence. The self-splicing reaction is controliable, for example by
varying the concentration of reducing agent present. The above-mentioned
30  ‘activation’ cleavage sites may also be employed as a ‘destructive’ cleavage
site (discussed below) should one be incorporated into a polypeptide of the

present invention.
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WO 2009/150469PCT/GB2009/050665 not native to a naturally-occurring clostridial neurotoxin and/ or
to a naturally-occurring igA protease. The polypeptides of the present invention may be further
modified to reduce 5 or prevent unwanted side-effects associated with dispersal into non-targeted
areas. Accoriifgieitigte@mbodiment, the polypeptide comprises a destrugiaatesisagessite. The

destructive cleavaprsiteds disiioefifien, thee dgtiatiorosile dieiHd-ehadardonmalinh anghis cleavable
by a second protease and not by the non-cytotoxic prao ease..M?reover, whep sg cleaved at the
destructive clgg(ﬂ%@ﬁ@ 'Hi& ‘b‘;f‘ﬁ{s E%%%HB 0%8825,% é?}@%@dﬁ’&@iﬁ%o% ﬁ@garbiﬁgﬁcy (e.g.
reduced bindwvidhédiibityytouticatiended tasgetecethplegede thirdobtedatian@ctvityradd/ or reduced
non-cytotoxic protease activity). For completeness, any of the 'destructive’ cleavage sites of the

present invention may be separately employed as an ‘activation’ site in a polypeptide of the present
inventions 15 Misutgcaserdirgistitised niveiéirabiytathe Prisysrinalantion prdsioasshtpolypeptide that

can be controlfalpuinacHuaies PG SRSERCE 3RS \agalinn 29 iag Preferred embodiment,

the destructive cleavazge site is reco%nlsed and cleaved % a second protease (i.e. a destructive

protease) sel&tdddi@d MA/HiBiRiANR IRyt EIaeqk Breapr ety ARl A-fndéRldaguch as a serum

protease or aipEpiaBRe: s thechlenshclpitiro-aseafiR) tagissue-associated protease (e.g. a matrix
metalloprotea %ﬁ;} such P%S an MMP of muscle), and an intracellular 25protease (preferably a
YR #28n

protease that f | RGN RAN NAGEMIHAId89should a polypeptide of the present invention
becomeldispdrsieceawey -famptsfintended tarndéteeliamdagr be taken up by a non-target cell, the
polypeptide wilbhecome. inactivated by cleavage of the destructive cleavage site 30(by the second
protease). In@ﬁ%ﬁaﬁ%ﬁ&%ﬂﬂ%%ﬁ m%{?fe g@g&%@g gﬁea%}?égeorénﬁ?saeﬁc%gnd cleaved by a second
protease that is present within an off-site cell-type. In this embodiment, the off-site cell and the target

celare prefersfly gifsceot sl pss, AlorANEN RGN0 Addlan), e asipivp glspvage site s

recognised and cleaved by a" WO 200 _ second protease that is present
at an off-site FE4E6GR (eFPrdrXame!theaaRfRtEs)Sraesrdify BRhemabstedethawasay &ye occurs

extraceliarly, theciargstss haad b eRtistitecrls MRy Resihesithegame or different cell-types. In this
regard, the target cell and the off-site cell may each possess a receptor to which

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

the present invention).

20
Said nucleic acid may be included in the form of a vector, such as a plasmid,
which may optionally include cne or more of an origin of replication, a nucleic

acid integration site, a promoter, a terminator, and a ribosome binding site.

25 The present invention also includes a method for expressing the above-
described nucleic acid sequence (i.e. the third aspect of the present invention) in

a host cell, in particular in E. cofi or via a baculovirus expression system.

The present invention also includes a method for activating a polypeptide of the
30 present invention, said method comprising contacting the polypeptide with a
protease that cleaves the polypeptide at a recognition site (cleavage site)
located between the non-cytotoxic protease component and the translocation
component, thereby converting the polypeptide into a di-chain polypeptide
wherein the non-cytotoxic protease and translocation components are joined
35 together by a disulphide bond. In a preferred embodiment, the recognition site is

20



5the same polypeptide of the invention binds. The destructive cleavage site of the present invention
provides for inactivation/ 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 10 potency of the
polypeptide (Wheftedngared with an identical polypeptide lacking the sank€ Hésaesinsescieavage site,

or possessingithensavaeislestisriiutysdechting ansiraleaved:teoxin Bydway ©f exaanpigiyeduced
potency includes: redu%%d binding (to a mammalian cell receptor) and/ or reduced translocation

(across the eRa6LoITal éﬁ%‘?gﬁ ‘of a mammalian cell in the direction of the cytosol), and/ 150r
reduced SNARE protein cleavage. When selecting destructive cleavage site(s) in the context of the

i on. it : . . ‘ ;
Proteases thal EHH R e e R A I B eide of the
present iAver@oRra¥giiry ovreedsidactiitn powessian wid digarisahéntoneytsngttegroteases of

the present inyeRUON bARiANY BMRISY:MBHRIRASS AF/BURREURIY 4R FHEERY YssRGlAioN’ protease

cleavage site, which is structurally distinct from the destructive cleavage site of the present invention).

The purpose BfRYEIEsSHRHITARORCSEA MG GReVRIR Tiedsisingifarrbiify Betivatian tsiiehon-cytotoxic

protease and(he HianripcriinesinahndndempengisRiciIRinrapEdmaf ey esent invention,
thereby providiﬂr:g% an 'activated' di-chain polypeptide wherein Saidﬁg components are linked together
¢ t |

via a di-sulfidBBERECF RIS 8536 BarQY SR SUESAYER R (S0aTEUSHXEFERYRE D olypeptides
of the presentitevientiensdoorat prbtesselytadfectyiheptidtivatoadtiesy agesie @l sedsaglient di-sulfide
bond formati he former are preferably introduced into polypeptide of the present invention at a
position of at é%s'p 903 Eﬁﬁ’eg)st ,lrfﬂ]e%ﬁ fd,g% Fee?agtr%@%er%gn%o?g) B?(é?graab )E/Vé&(lgré t 86, at least WO
2009/150469 FECT¢EB 2009450688 70cieisast BUiEphtiususpampieeresd, resiguesf athgy from the
‘activation’ clegyage-aite-Jdhg, e wleay, ite ivat é;egmi ife are 5
preferably exogenous (i.(ec: eng| lewg(ﬁ/\éartif%:?al‘?%ﬂﬁ' re@tr%aﬁ%%%%%\%ggéﬁ onent %?the
polypeptide. FERReAGHHIN I8 Kl eanalypentisle Afdhs ererat metiididrent to the corresponding native
componefts of the polypeptide. By way of example, a protease or translocation component based on
BoNT/A [-chain or H-chain.grs ectively) may be engineered 10 according to the present invention to

include a clea : &R SERPGIMERLt, HBwaRFSHe BHEdn BeViiteshonding BoNT
native [-chainpaihyideghiain trRimitarpevdaendhephangatingthbiety/ conipeneptofdhsenpelypeptide is
engineered tqoigggf%%e a protease cleavage site, said cleavage site would not be present in the
corresponding nativeé sequence of the 15corresponding Targeting Moiety. In a preferred embodiment
of the present invention, the destructive cleavage site(s) and the 'activation' cleavage site are not

cleavedjgy thﬁsgrﬂ?eferred embodiment, the destructive cleavage site is recognised and
cleaved by a second protease (i.e. a destructive protease) selected from a
circulating protease (e.g. an extracellular protease, such as a serum protease or
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 intraceliular
25  protease (preferably a protease that is absent from the target cell).

Thus, in use, should a polypeptide of the present invention become dispersed

away from its intended target cell and/ or be taken up by a non-target celi, the

polypeptide will become inactivated by cleavage of the destructive cleavage site
30 (bythe second protease).

In one embodiment, the destructive cleavage site is recognised and cleaved by
a second protease that is present within an off-site cell-type. In this embodiment,
the off-site cell and the target cell are preferably different cell types. Alternatively
35 {or in addition}, the destructive cieavage site is recognised and cleaved by a
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protease. In one embodiment, the two cleavage sites differ from one another 20 in that at least one,
more preferably at least two, particularly preferably at 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 theccaseisbapolypeptide chimera containing a Factor 25 Xa 'activetionysiestretween

clostridial [-chedaoHerF\bGoBRRRaSISrdbimPERTBRHOIETRIENCA desiurbive GlaauagRsic that s a

site other than qap})l:actor Xa site, which may be inserted elsewhere in the [-chain and/ or HN and/ or TM

component(s)® t%%@@%,%%tﬂ%@éﬁ%rﬁ%@%&&ﬁ%ﬁ BlgeiniabY ettt rative
‘activation’ siteddetwe ehdhef{stbagelnnehy De36ittempenemisc(ior efaraptecainmgmieraokingse cleavage

site), in which_case, a separate Factor Xa cleayage site ma Ee incorporated egge here jnto the
polypeptide ageﬁ%ddaég ruacrﬁ?tée%efgg\?ggé%@f"%?&ﬁ‘ ﬁ%\fy?%ﬁ @9(%[%‘% BATESP é%&ﬂ/ghon' site
between the [tohaamenpolyNectdepoiibatsvealidrelrietiined, and an alternative cleavage site such as a
thrombin cleavage site 35incorporated 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(5)eitigsprstérasieavegs aoieatp insapyesent bnen tnat iowdReritidtsivatienhe 5 proposed
cleavage site daatiztRP N e e BYRIBOIReMRENBLRPLEIIR! fhangss Arentipdyged into the

polypeptide. By way of example, cleavage sites typicaII%/ comprise at least 3 contiguous amino acid

residues. ThuSCHI A prBrdh PERTE oBiFRERES AL LA A58 TIRIIYS Slgaknste thilk ANBIRIFaSI Sesses (in the
correct positiqrighi@tdeast pogpopeterabbeatdensidme aittheridungcacikblPspsitupsithat are required

in order to intrpduce the ne{‘W leav (a%e site. E% WaréOf exam lg’f in one embodiment, the Caspase 3

cleavage site ISMEID AR HR 1Satovesr ilenQ RSP SINg: d1e el SERIBIF hss RGOt identified that

already includessa prichesayeseipmecByselegtefidrampler exmcgexdoey kidkkex@aueeD, DMXxX,
t{% é)referred to

DxQx, D>c<D,. D X D, 15 and DMxD. Similarly, i
introduce the%ﬁ%?ﬁé%%%%ﬂgﬁ%é%ﬁgf ?(a'#g);d)lf()gr]rs'je\%m e%qgﬁrr]f%?(%%ag% saggé?'gglons, existing
loop regions &rdprefaaicueptIrpREpPéfe matnemtiadipednn dhehdrpedsenfitvelitasptheddstructive

cleavage ssite(s) 2, ot esiyaast &gﬁ]%qég\%gé)f 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

translocation ¢ndanyireimaydeteadiy aisaesheitbiealy BOMNE Acprgilions. i thedyetease

component, one or more, of the fo]Uowigg Positions is preferred: 27-31, 56-63, 73-75, 78-81, 99-105,
120-124 mvention, I is preferred™ that the destructive cleavage siie(s) are not

substrates for any proteases that may be separately used for post-
20 transiational modification of the polypeptide of the present invention as part of
its manufacturing process. In this regard, the non-cytotoxic proteases of the
present invention typically employ a protease activation event (via a separate
‘activation’ protease cleavage site, which is structurally distinct from the
destructive cleavage site of the present invention). The purpose of the
25  activation cleavage site is to cleave a peptide bond between the non-cytotoxic
protease and the translocation 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 di-sulfide bond.

30 Thus, to help ensure that the destructive cleavage site(s) of the pblypeptides _
of the present invention do not adversely affect the ‘activation’ cleavage site
and subsequent di-sulfide bond formation, the former are preferably
introduced info polypeptide of the present invention at a position of at least 20,
at least 30, at least 40, at least 50, and more preferably at least 60, at least
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137-144, 161-165, 169-173, 187-194, 202-214, 237-241, 243-250, 300-304, 323-335, 375-382, 30
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 pusitiors/gFester than 8 amino acid residues, preferably greater¢harei@amines 35acid

residues, morgprefqeaily myeRRiG@ELLP amne acid Fesidues. aWay from the ‘activation’
2009/150469PCT/GB20091050665 particularly preferably greater than 50 amino acid residues from

the N-term in(% Wﬁ?@ﬁl’@tease 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 tesidue ore preferably greater than 40 amino acid residues, particularly preferably
greater than g@%m#eg%g%? \fgsigggg%goe}r/n%ﬁgétéar%n%gseofatgtévsggt%agée e Src))nsé{ﬁt. E%%/the
translocafion pogfgpabbnexpgenpusofecof ¢hgifulewii gapiitiah sigprefeardd ol 7Me4 T@1i483-495,

0552 SISO T SR UYL SO Ssen e o

numbering preferably ac / 44 forl e N-terminus of the translocation
domain compBFfsaEast Yhair 86 fW e ftidheas@Epseafigowivh t@TRdBeM® CitdhRinus of the

translocation ggmsipknionenkylain &areirsred giphiedipest, theSesHKeHVe site(s) are

located at a position greater than 10 amino acid residues, preferably greater than 25 amino acid

residues, moré®RsePbiPehtaterltrrinho YmAc iy (ESRRASS VB CORN P Br&Raie G ater than 50
amino aci resiheesifipne the: Mrigssain s @ftibe anstneitiendemagsaite SEaiRdkdggreferred 20

embodiment, the destructive cleavage site(s) are. located at a positio ter than 10 amino acid
residues, pref%ﬂgﬁlf)?ldtlfggf’greﬂ?%%gae%r%gggai Hé‘s'i%%gg,rﬂ'%%‘i’g @%%W&@BY&RTF] %o amino acid
residues, particulbFghaieferaBiyngeeigtenthan Sthamizogatidgebdiery fiamtioa&terhinns of the
translocation ent. . r I tfructive..cle ite(s) are located at
a position gre%%?@géﬁd%oi%%ﬂ ('?1 %%Sfég%%eﬁggg%?ﬁg%é%%egaﬁ%y %%ngé%’a%%%a%\ééésidues, more
preferably gregiter wrindioaimiso Brsiggekitiudsepapitesaayingfenabiieg festeensanE0othmino acid
residues; Fomdhied¥nonding Targsting Moiety.

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

20 in that at least one, more preferably at least two, particuiarly preferably at
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
25 Xa ‘activation’ site between clostridial L-chain and Hy components, it is
preferred to employ a destructive cleavage 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
o accommodate an alternative ‘activation’ site between the L-chain and Hy
30 components (for example, an enterokinase cleavage site), in which case a
separate Factor Xa cleavage site may be incorporated elsewhere into 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 alterative cleavage site such as a thrombin cleavage site
35  incorporated as the destructive cleavage site.
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30 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 residues, more preferably greater than 40 amino acid residues, particularly preferably greater
than 50 amind@é¥e¥iéhdes from the C-terminus of the TM component. 3BCTER2009/050665
2009/150469PCT/GB2009/050665 The polypeptide of the present invention may include one or more

(e.g. two, thr% four, fiv .@r mor((-:ﬁa gstrugégwgq}}e%e cleava,Bge sites. Whe]ge more tft]fim one

destructive clea?\ql%r&jegdsﬁpell TCIRdE ) Bat Cleavage e r'ﬁ%?)? e TRa-EA%e 8 (ﬁﬁ%r%t. B this regard,

use of more thamporeed&stod diee wiesarg i witatBprdordiesinsproved ddi sigenaibtigtion isSimilarly, use
of two or morg di tdgs ye ¢l 'Y"f‘.% S id dditional i exihility,. The destructive
cleavage site?gigggéy/s Ee e8n§§§$re§c i%t?c‘) any o%%ﬁﬁﬁ%w?ﬁaq cgﬁgggeﬂ?g) 0 t%hzgv?(p\(%)Iyt|n1;](-a!—':ptide: the

non-cytofoxiclspRsest demipesesitetHial & famsidoatBaGcIRYperBatStheTTargetintudsidly: or the
Spacer peptid&gﬁ%&sﬁﬁ)iﬂﬂdmﬁ:@gﬁ‘f@ the deRpediive ClBRvReg sieledArfChassidgeensure

minimal adverse eifect on the potency of theé;glyp_eptlde (for example by having minimal effect on the

targeting/ bin8ilfF ¥EIEAY HRINBFtA ISRt S CABHEIAY R RINBP AT ESSEHBStotBXR Pidtease domain)
whilst ensuring-dhetd e msiinpentide detabilfcana)dreaciistarast sirehtargeiseelisBsefarred

mmediately HATont 94 TEURH) Ap P ERe 0 Ao BB A daas M S o PRIBR o be imiting
to the présenteXiduasntien 28e cendrprbie asecd &sinicivece doy agesitkeeaggrtten Bgqumnce Tolerated
recognition S%‘F"é?(@ﬁ?p}/é’}riiﬁ%% @ﬁwgo%ﬁ?eﬁlt&e%%%ggsg 3 cleavage site (DMQD) may be
introduced. In this regard, a preferred insertion position is identified that
aiready includes a primary sequence selected from, for example, Dxxx, xMxx,
xxQx, xxxD, DMxx, DxQx, DxxD, xMQx, xMxD, xxQD, DMQx, xMQD, DxQD,
15 and DMxD.

Similarly, it is preferred to introduce the cleavage sites into surface exposed
regions. Within surface exposed regions, existing loop regions are preferred.

20 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 translocation

25 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,
30 391-400, 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

35 acid residues, more preferably greater than 25 amino ackl residues,
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P4 P3 P2 P1P1' P2 o_in Thrombin LVPRIT GS AF,G,I,L,TVorMAFG , ILT,V,WorAPRNotD
orENotDorE -- -

WO 2609/150469 PCT/GB2009/050665
particularty 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

Ch

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,

16 ©669-677, 751-767, 823-834, 845-858. 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.

15 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-
terminus of the translocation  component. Similarly, in a preferred

20  embodiment, the destructive cieavage 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 C-terminus of the translocation
component.

25
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-

30 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 residues, more
preferably greater than 40 amino acid residues, particuiarly preferably greater
than 50 amino acid residues from the C-terminus of the TM component.

33
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Thrombin GRITG G R G Factor Xa IEGRY AJF,G,I,L, TVorMDorEGR ---- ADAM17
PLAQAVVRSSS

WO 2009/150469 PCT/GB2009/050665
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
one destructive cleavage site is inciuded, each cleavage site may be the same
or different. In this regard, use of more than one destructive cleavage site

5 provides improved off-site inactivation. Similarly, use of two or more different
destructive cleavage sites provides additional design flexibility.

The destructive cleavage site(s) may be engineered into any of the following

component(s) of the polypeptide: the non-cytotoxic protease component; the
10 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

having minima! effect on the targeting/ binding regions and/ or translocation

domain, and/ or on the non-cytotoxic protease domain) whilst ensuring that
I5  the polypeptide is labile away from its target site/ target cell.

Preferred destructive cleavage sites (plus the corresponding second

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

are purely illustrative and are not intended to be limiting to the present
20  invention.

Second Destructive Tolerated recognition sequence variance
protease cleavage site s pams s
recognition P4-P3-P2-P1-¥-P{-P2’-P3
seguence
P4 B3 P2 [ P1 [P’ P2 P
3!

Thrombin LVPRY(GS AFGIL IAFG I P R Not D Not |-
LTV LT, or E D or|-
or M VW E

or A

Thrombin GRY¥G G R |G

Factor Xa IEGRY AFGIl |DorE| G R |- - —
LTV -
or M

ADAMAIT PLAQATVRSSS

Human SKGRYSLIGRV

airway

trypsin-iike

protease

(HAT)
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Human airway trypsin-like protease (HAT) SKGRYSLIGRV ACE (peptidyl- dipeptidase A)

WO 2009/150469 PCT/GB2009/050665
ACE —- —— wa | == | NOtP Not | N
(peptidyl- D or| /A
dipeptidase E
A)
Elastase MEA¥VTY M, R E A, LV, [VT,H Y —
{leukocyte) H T -
Furin RAR/KRY R X R R
or
K
Granzyme | IEPDY f E P D — — —
Caspase 1 FW)Y, | e H, | D Not — -
L AT P.E.D. -
QK or
R
Caspase 2 | DVADY ] A A D Not — _
P.E.D. -
QK or
R
Caspase3d |DMQDY D M Q D Not - —
P.E.D. -
QK or
R
Caspase 4 | LEVDY L E A" D Not — -
P.E.D. -
QK or
R
Caspase b LorW | E H D - — -
Caspase 6 vV E H D Not — -
or | P.E.D. -
QK or
R
Caspase7 | DEVDY D E V D Not e _
P.E.D. -
Q.K or
R
Caspase 8 forl E T D Not — -
F.E.D. -
Q.K or
R
Caspasse 9@ | LEHDY L E H D |- o —
Caspase [EHDY J E H D |- - -
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--- Not P Not D or E N /A Elastase (leukocyte) MEATVTY M, RE<'iFF-V, T,HY - Furin RXR/KR V R
X

WO 2009150469 PCT/GB2009/850665
10 -

Matrix metalloproteases (MMPs) are a preferred group of destructive
proteases in the context of the present invention. Within this group, ADAM17

5 (EC 3.4.24.86, also known as TACE), is preferred and cleaves a variety of
membrane-anchored, cell-surface proteins to "shed" the exiracelular
domains. Additional, preferred MMPs include adamalysins, serralysins, and
astacins.

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

15 In one embodiment of the present invention, said destructive cleavage site
comprises a recognition sequence having at least 3 or 4, preferably 5 or 6, more
preferably 6 or 7, and particularly preferably 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

20  site will occur via an unintended second protease.

It is preferred that the destructive 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

25 components, the protease component is preferred. Accordingly, the
polypeptide may be rapidly inactivated by direct destruction of the non-
cytotoxic protease and/ or binding and/ or translocation components.

Polypeptide delivery

30 In use, the present invention employs a pharmaceutical composition, comprising
a polypeptide, togetner with at least one component selected from a
pharmaceutically acceptable carrier, excipient, adjuvant, propeliant and/ or salt.
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RorKR Granzyme | EPDNIFIEPD -_ Caspasel FW,Y,L H AT

WO 2009/150469 PCT/GB2009/050665
The polypeptides of the present invention may be formulated for oral, parenteral,

continuous infusion, implant, inhalation or topical application. Compositions

suitable for injection may be in the form of solutions, suspensions or

emulsions, or dry powders which are dissolved or suspended in a suitable
5 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
and/or other nasal and/or bronchial or airway passages.

10
The preferred route of administration is selected from: systemic (eg. iv),
faparoscopic and/ or localised injection (for example, transsphenoidal injection
directly into the tumour).

I5 In the case of formulations for injection, it is optional to include a
pharmaceutically active substance {o assist retention at or reduce removal of the
polypeptide from the site of administration. One example of such a
pharmaceutically active substance is a vasoconstrictor such as adrenaline.
Such a formuiation confers the advantage of increasing the residence time of

20  polypeptide following administration and thus increasing and/or enhancing its
effect.

The dosage ranges for administration of the polypeptides of the present

invention are those to produce the desired therapeutic effect. 1t wil be
25  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

condition, contraindications, if any, and the judgement of the atitending

physician. Variations in these dosage levels can be adjusted using standard
30 empirical routines for optimisation.

Suitable daily dosages (per kg weight of patient) are in the range 0.0001-1
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
35 that 1 microgram to 30mg, but typically will be in the region of 06.01 tc 1 mg
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WO 2009/150469 PCT/GB2009/050665
per dose, which may be administered daily or preferably less frequently, such

as weekly or six monthly.

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

Fluid dosage forms are typically prepared utilising the polypeptide and a
pyrogen-free sterile vehicle. The polypeptide, depending on the wvehicle and

16 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 chioride and sterilised by
filtration through a sterile filter using aseptic {echniques before filling into suitable
sterile vials or ampoules and sealing. Altematively, if solution stability is

15 adequate, the solution in its sealed containers may be sterilised by autociaving.
Advantageously additives such as buffering, solubilising, stabilising, preservative
or bactericidal, suspending or emulsifying agents and or local anaesthetic
agents may be dissolved in the vehicie.

20  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 technique in a sterile area. Alternatively the
ingredients may be dissolved into suitable containers using aseptic technique
in a sterile area. The product is then freeze dried and the containers are

25 sealed aseptically.

Parenteral suspensions, suitable for intramuscular, subcutaneous or
intradermal injection, are prepared in substantially the same manner, except
that the sterile components are suspended in the sterile vehicle, instead of

30  being dissolved and sterilisation cannot be accomplished by filtration. The
components may be isolated in a sterile state or alternatively it may be
sterilised after isolation, e.g. by gamma irradiation.

30



R --Caspase 4 LEVDe L EV D Not P,E.D. Q.KorR -- -- - Caspase 5 LorWEHD

WO 2009/150469 PCT/GB2009/050665
Advantageously, a suspending agent for example polyvinylpyrrolidone is

included in the composition/s to facilitate uniform distribution of the
components.

5 Definitions Section
Targeting Moiety (TM) means any chemical structure that functionally
interacts with a Binding Site to cause a physical associalion 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
10  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 endocytosis. The TM may
possess an endosomal membrane ftranslocation function, in which case
15 separate TM and Translocation 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
axemplary, and the present invention embraces ali variants and derivatives
thereof, which possess a basic binding (i.e. targeting) ability to a Binding Site
20  on the neuroendocrine tumour cell, wherein the Binding Site is capable of

internalisation.

The TM of the present invention binds {(preferably specifically binds) to the

target cell in question. The term “specifically binds” preferably means that a
25 given TM binds to the target cell (e.g. to an SST receptor) with a binding

affinity (Ka) of 10° M™" or greater, preferably 10" M or greater, or 10° M or

greater, or 10° M or greater. The TMs of the present invention {when in a free

form, namely when separate from any protease and/ or translocation

component), preferably demonsirate a binding affinity (ICsp) for the target
30 receptor in question {eg. an SST receptor) in the region of 0.05-18nM.

The TM of the present invention is preferably not wheat germ aggiutinin
(WGA).

35 Reference to TM in the present specification embraces fragments and
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variants thereof, which retain the ability to bind o the target cell in question.

By way of example, a variant may have at least 80%, preferably at least 90%,
more preferably at least 95%, and most preferably at least 97 or at least 99%
amino acid sequence homology with the reference TM ~ the latter is any TM
5 seguence recited in the present application. Thug, 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 to a TM, means a peptide having at Ieast five, preferably at least ten,
more preferably at least twenty, and most preferably at least twenty five amino
10 acid residues of the reference TM. The term fragment also relates to the
above-mentioned variants. Thus, by way of example, a fragment of the
present invention may comprise a peptide sequence having at least 7, 10, 14,
17, 20, 25, 28, 29, or 30 amino acids, wherein the peplide sequence has at
least 80% sequence homology over a corresponding peptide sequence {of
15 contiguous) amino acids of the reference peptide.

By way of example, somatostatin (SST) and cortistatin (CST) have high
structural homology, and bind to all known SST receptors. Fuli-length SST has
the amino acid sequence:

20 MLSCRLQCALAALSIVLALGCVTGAPSDPRLRQFLOKSLAAAAGKQELAKYF
LAELLSEPNQTENDALEPEDLSQAAEQDEMRLELORSANSNPAMAPRERKA
GCKNFFWKTFTSC

Full-length CST has the amino acid sequence:

25 MYRHKNSWRLGLKYPPSSKEETQVPKTLISGLPGRKSSSRVGEKLQSAHKM
PLSPGLLLLLLSGATATAALPLEGGPTGRDSEHMQEAAGIRKSSLLTFLAWW
FEWTSQASAGPLIGEEAREVARRQEGAPPQQSARRDRMPCRNFFWKTFSS
CK

30 Reference o these TMs includes the following fragments (and corresponding
variants) thereof:
NFFWKTF;
(R or K)NFFWKTF;
C(R or K)NFFWKTF;
35 (P orG)C(R or KYNFFWKTF;

32



Caspase 8 lorLETD Not P,E.D. Q.KorR --- -- - Caspase 9 LEHDVLEHD --- -- Caspase

WO 2009/150469 PCT/IGR2009/650665
NFFWKTF(S or T);

NFFWKTF(S or T)S;
NFFWKTE(S or T)SC;
(R or K)NFFWKTF(S or T);
5 (R or KINFFWKTF(S or T)S;
(R or K)NFFWKTF(S or T)SC;
C(R or KINFFWKTF(S or T);
C(R or KINFFWKTF(S or T)S;
C(R or K)NFFWKTFE(S or T)SC;
10 (PorG)C(R or K)NFFWKTF(S or T);
(P or G)C(R or KINFFWKTF(S or T)S; or
(P or G)C(R or K)NFFWKTF(S or T)C.

With regard to the above sequences, where a (P or G) alternative is given, a P

15 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
an {S 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 83T TM.

20
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
least 28 or 29 amino acid residues. By way of example, preferred sequences
include: SANSNPAMAPRERKAGCKNFFWKTFTSC (SST-28);

25  AGCKNFFWKTFTSC (88T-14);
QEGAPPQQSARRDRMPCRNFFWKTFSSCK (CST-29);
QERPPLQQPPHRDKKPCKNFFWKTFSSCK (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 to bind to a neuroendocrine tumour cell, preferably to an SST or
35 to a CST receptor on a neuroendocrine tumour cell. In this regard, the TM is
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IEHDVIEHD WO 2009/150469PCT/G132009/050665 10 Matrix metalloproteases (MMPSs) are a
preferred group of destructive proteases in the context of the present invention. Within this group,
ADAM17 5 (EC 3.4.24.86, also known as TACE), is preferred and cleaves a variety of
membrane-aéhied 3eesh-surface proteins to "shed" the extracellular donFsihg:pRdeitiSear preferred

MMPs includerattantiyysinagsesralysing-endiassRiner TSANvibegigiovpdhgrefesed ttestructive
proteases is a mammalian blgﬂ%%% e, such as Thrombin, Coagulation Factor Vila,. Coagulation
Factor IXa, C%%Su?gt%r? Fattor a, ggglﬂ%t?gr? gc%c?r 3,"8‘«9%8%%%”?3%%?%8, ?@\%krein, Protein

C, and MBP-asgueiatesl serine protease. 15In one embodiment of the present invention, said
destructive cleavage site comprises a recognition sequence having at least 3 or 4, preferably 5 or 6,
more preferably 6 or 7, and particularly preferably at least 8 contiguous amino acid residues. In this
regard, tHe loRjerndefiior esamplouSHRIhPeRidee i jbe) RrrspatdoyRbasdtiedRe, the less
likely non-spegifip ctearage/obthe destiugiiver20site withopgrAdaran/usimiended seaatid protease. It is

preferred that,ihe, darisurlive slaavage Siigf the preseptinyeniiopis iqduced ipj9fhe protease

component and/ H@E\[@@gﬁr&&l\é&ﬁt&q&%@r into the translocation component and/ or into the

spacer peptidaé. fthese
YADAIFTNSYRKVLGQLSARKLLQDIMSRQQGESNQERGARARL:

10 YADAIFTNSYRKVLGQLSARKLLQDIMSRQQGESNQERGA,;

YADAIFTNAYRKVLGOLSARKLLQDIMSR,; YADAIFTNSYRKVLGOLSARKALODIMSR;
YADAIFTASYKKVLGOLSARKLLODIMSR,; YADAIFTASYKRVLGQLSARKLLODIMSR;
YADAIFTASYNKVLGQLSARKLLQDIMSR; YADAIFTASYRKVLGOQLSAKKLLQDIMSR,
YADAIFTASYKKYLGQLSAKKLLODIMSR,; YADAIFTASYRKVLGQLSANKLLADIMSR,;
I5  YADAIFTASYRNVLGQLSARKLLQDIMSR; YADAIFTASYRKVLGQLSARNLLODIMSR;
YADAIFEASYRKVLGQLSARKLLODIMSR,; YADAIFTASERKVLGOLSARKLLODIMSR;
YADAIFTASYRKELGQLSARKLLQDIMSR; YADAIFTASYRKVLGOLSARKLLODIMSR,
YADAIFTESYRKVLGQLSARKLLQDIMSR,; YADAIFTNSYRKVLAQLSARKLLQDIM;
YADAIFTNSYRKVLAQLSARKLLGDIMSR, YADAIFTASYRKVLAQLSARKLLQDIMSR,
20 YADAIFTAAYRKVLAQLSARKALQDIASR,; YADAIFTAAYRKVLAQLSARKALQDIMSR;

HVDAIFTQSYRKVLAGLSARKLLAODILNRQQOQGERNQEQGA,
HVDAIFTQSYRKVLAQLSARKALODILSRQQG;, HVDAIFTSSYRKVLAQLSARKLLODILSR;
HVDAIFTTSYRKVLAQLSARKLLODILSR; YADAIFTOQSYRKVLAQLSARKALQDILNR;
YADAIFTQSYRKVLAQLSARKALQDILSR.

25
It is routine to confirm that a TM binds to the selected target celi. For
example, a simple radioactive displacement experiment may be employed in
which tissue or cells representative of a neuroendocrine tumour cell are
exposed to labelled (eg. ftritiated) TM in the presence of an excess of

30 uniabelled TM. In such an experiment, the relative proportions of non-specific
and specific binding may be assessed, thereby allowing confirmation that the
TM 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
TM binding. Examples of this type of experiment can be found in Huime, E.C.

35 (1990), Receptor-binding studies, a brief outline, pp. 303-311, In Receptor
biochemistry, A Practical Approach, Ed. E.C. Hulme, Oxford University Press.
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25 components, the protease component is preferred. Accordingly, the polypeptide may be rapidly
inactivated by direct destruction of the noncytotoxic protease and/ or binding and/ or translocation
components. Polypeptide delivery 30In use, the present invention employs a pharmaceutical
composition,¥orHASAEeA polypeptide, together with at least one componREt/SEeRefifem a
pharmaceuticallhaceefttabl efcmiercesaipienentdiy vanér arepalbant gastioer Salt(eOSST

2009/150469PC%GB%%P/OSO,%GS '{I;pe%%gﬁe ti(ﬁf ofettg §rr_n srent invent{(%[ln maébe formulated for
oral, parenter%?pc StintBus AU n,” implant, i RIS ot pi a?gﬁ%l%%%b °éE6 B%%ﬁ?ons suitable
for injection niagréefjnsthediagmesf $wlutivakgsies Jén siomssote rindseame oredgppmwaerhehich are

dissolved or 1n.a SHi Syehicle. pri lyer . inglude an
aerosol, or om@%@%é . ggrﬁ%%ﬂl%ew ngtglig réquaﬁg,ﬂ%eﬁ Jé”%ﬁﬁ%%ﬁ'!gﬁ %%Rgfg%% )ggeptide
enables delivevphoegid g s divdei othés Basal aharbronehishoe @niay basgEyes: 1B The preferred

route of admipisiralien. 18,S8/8% 86 HAMm-SYSIeMIC(egylV) Japrroscepic.AndhLarigralised injection (for

example, transsphenoidal |nj]§c_t|on dlrectl}/ into the tumour). 15In the case qf_formulatlons for injection,
it is optional tBIREEEE W ShaaSEtiCdT acte SuddiaHss tinassistireteAtibi 4R GiEFB e removal of
the polypeptidefioprdhtnsite efsagdrunistratien,One example of siehseRhasmaceutically-active
substance is g vasocanstrictor sych.as adrenaline, Such a formylation confers the advantage of
increasing thg?gé%&ligéﬁﬁmgb%@@olyp ﬁ%?&ﬁ&ﬁfﬁ@’a&ﬁﬁa}g‘t atTon?%Ha‘:Wl???ﬂ'gF’é%%ng and/or
enhancihy itsfefféte ThesdosagestayrigbesHeinadrniaistdtiorn.tf the polypeptidés:of i present invention

are those (o prgduce (e desiiag iherapeytig.cffeet il e 29, Appreciatgd that e dosage range
required depends onthe premsé nature ‘of the polype ide or compaosition, the route of administration,
the nature of th& fernwraition: tHélage ofttrupatientithe hatareaiéeent wrf Severity-ofatrepatient's
condition, confuaiplications 405 408 s urgement ol e slleading, asisianrvadations in these
dosage levels tan be adjusted using_standard 30empirical routines for optimisation. Suitable daily
dosages (per?jﬁ@]@ﬁ%‘%ﬁﬁéﬁt‘)ﬁg@ﬂﬁ the' raiigee@ oo hd/KYg: préfithE0DEFILT5 mg/kg,
more preferably::062:0¢ mg/kg, and

By way of example, the above peplide analogue aspect is described in more
detall with reference o specific peptide Ths, such as 387 peplides, GHRH
peptides, bombesin peptides, ghrelin peplides, GnRH (aka LHRH peptidas),

20 and urotensin peplides, though the same principle applies to all TMs of the
prasant invention.

Somatostatin analogues, which can be used o practios the present invention
include, but are not limited to, those described in the following publications,
25 which are hereby incorporasted by reference: Van Binst, 3. el al. Peptide
FResearch &0 8 {1882y Horvath, A et &l Abstragl, "Conformaiions of
Somatosiatin Anelogs Having Antitumor Activity™, 22nd Europesn peptide
Symposium, Seplember 13-19,1892, Interlaken, Switzeriand; USS508,33%;
ERPO3E3E80, US4.804.642;, US4871,717, LUS4728,577, US4, 584,620
30 US4850,787, US4 585755 US4 TIBATY, US4 5822813 US4 388,179,
US4,3680,518; US4.328 214; US4 318,800; US4 310,518, US4.291,022;
UB4,238 481, US4, 235380, UB4211,883; US4190,848;, US4,148,812;
US4,133,782; USS.506,338; US4,201,885; US4,282,143; US4,180,575;
LS5,552,520;  ERO8S180;  EPOSOSER0; US4803120; EPOOI02D
35 US4,853,371; WOBLZ281Y, WOSFNE7Y, WOB1/18018; WOBE/GE528 and
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particularly preferably 0.004-0.5 mg/kg. The unit dosage can vary from less 35that 1 microgram to
30mg, but typically will be in the region of 0.01 to 1 mg WO 2009/150469PCT/GB2009/050665 per
dose, which may be administered daily or preferably less frequently, such as weekly or six monthly. A
particularly prefetpetiidessihg regimen is based on 2.5 ng of polypeptide asPSthien20d68essin this regard,

preferred dosggesmisdrahe vangw 1x+300)¢fie. ABAROMMSFlug dosagederms-are typically
prepared utiléi J;I}%rgolypeptide and a pyrogen-free sterile vehicle. The polypeptide, depending on
the vehicle arfd g coricentration 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

oluions he polypepide can be dissalved n the veficle, eing male isotonic:
(oohricugs bURTE HTRg T SUTIIE Mo o BB IGe A e ATAELa e 1 soton

stability i§ 15 &dégjuiars; the Boltrideyinits-Sastddiedtitainers My Bbastentised by atitddraving.
Advantageoug;y&ag?' iygszsuch ;q%ﬁﬁﬂ@g;ﬁgﬂ;l@ﬂ@%;ﬁ@rbﬂﬂ%@ygg§§j;vap¥g;\)9§mpﬁ(étericidal,

suspending or emulsifying agents and or local anaesthetic agents may be dissolved in the vehicle.

20Dry powdefS¥vHidhrate HiR8oNBE -t §Udpénded i istitsnle vBhidiebrfor I8 ide-M&y be prepared
by filling pre-stgtilised;ingredienisHptp a glarile-vartgier usingasepliciesminueiparsterile area.
Cterle aroa, THEDTHGCEIE (o FAEE BB AAEFTha S oriah et A0 DEEe it LABcaRy. Parentoral
suspensﬁ‘i'Ons, isystablerfor ifithaid HScu iﬁrmutféhmﬁ?qugjeﬁmta@ﬁmﬁme@@em e pﬁeﬁared .in
vehicle, nsten SH 30 g HIoLONEa A Soneaon mEebe aso e By Hitdton. The
components ralrbd-isoldaelin-d Stdite’ state di-&ltenpratively-it nvaliiésteritisgtt ‘dferiisolation, e.g. by
gamma irradiation,\WO 2099KB0400RCTB2000/050665 Advaniagequslypa suspanding agent for
example polyvinylpyrrolidone is included in the composition/s to facilitate uniform distribution of the
components. BEEfAfiiBhs Bedtional-Fhe-Thr-Ne2,  A-D-Phe-Ala-Tyr-U-Trp-Lys-Val-Ala-D-

15 B-Nab-NH2, H-D--Nal-Cys-Tyr-D-Trp-Lys-The-Cys-TheeNHZ;  H-D-Phe-Cys-
Phe-D-Trp-Lys-Thr-Oys-L-Nal-NHZ,  H-D-Phe-Cys-Tyr-D-Trp-Lys-Thr-Cys-f-

Nai-NHZ; H-D-A-Nal-Cys-Phe-D-Trp-Lys-Thr-Cys-The-NHZ;, H-D-Phe-Cys-Tyr-
C-Trp-Lyva-Thr-Pan-The-NH2; H-D-Fhe-Cys-Phe--Tro-Lys-Thr-Pen-Thr-NHZ;
H-D-Phe-Cys-Tyr-D-Tro-Lys-ThePen-Thr-0OH;,  H-D-Phe-Cys-Phe-D-Trp-Lys-

20 Thr-Pen-Thr-Ob; H-Gly-Pen-Phe-D-Trp-Lys-Thr-Cys-Thr-OH; H-Phe-Pen-Tyr-
O-Trp-Lys-Thr-Cys-Thr-OH;,  H-Phe-Fan-Pha-D-Tro-Lys-The-Pan-Thr-OH;  H-
O-FPhe-Oyg-Phe-U-Trp-Lye-Thr-Cys-Thr-ol;,  H-D-Phe-Cys-Phe-D-Trp-Lvs-Thr-
Cys-Thr-NM2;,  H-D-Trp-Cys-Tyr-D-Trp-Lys-Val-Oys-Thr-MNH2;,  H-D-Trp-Cys-
Fhe-D-Tro-Lys-Thr-Oys-The-NHE,  H-D-Phe-Cys-Tyr-D-Trp-Lys-Val-Cys-Thr-

25 NHZ; H-D-Phe-Cys-Tyr-DaTrp-Lys-Val-Cys-Trp-NHZ, H-D-Fhe-Cys-Tyr-D-Trp-
Lyg-Yal-Oys-Thr-NH2,  Ac-U-Phe-Lys™Tyr-D-Trp-Lys-Val-Asp™-The-NH2  {an
amide bridge formed between Lyg” and Asp™); Ac-hArg (BN 2-Gly-Cys-Phe-D-
Trimlys-The-Cys-The-NH2Z;, Ac-Dehfrg (£ 2-Gly-Cys-Phe-O-Trp-Lys-Thr-COys-

Thr-NM2Z; Ac-D-harg  (Buj-Gly-Cys-Phe-D-Trp-Lys-Thr-Cys-Thr-NHZ:  Ac-D-

30 hArg (EfY 2-Cys-Phe-D-Trp-Lys-The-Cys-Thr-NHZ, Ac-L-harg (B 2-Cys-Phe-
O-Trp-Lys-The-Cys-Thr-NH2;, Ac-D-hArg (CHZOFE) 2-Cys-Phe-D-Trp-Lys-The-
Cys-Thr-NHZ, Ac-D-hArg (CH2C0ES3) Z2-Glv-Cys-Phe-D-Trp-Lys-Thr-Cys-Thr-

NHZ, Ac-D-harg (CHROFS) 2-Gly-Cys-Phe-DTro-Lys-Thr-Oys-Fhe-NHZ; Ac-
hdrg {OHZ0EDY 2-Gh-Oys-Phe-D-Tro-Lys-Thr-Oys-Thr-NHEL  Ac-L-hArg

35 {CH2-CF3) 2-Giy-Cys-Phe-DTrp-Lys-Thr-Cys-Thr-NHZ; Ac-Dehirg (CH2OFS)
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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 10 molecule (ie. a
naturally occ¥#iigmieetile, or a chemically/physically modified variant tH$i&&#Hii0Eepable of

binding to a Bindipg Site"bp-hd tarpet cellswWhichBinding:Sile; isccalableof {aleptHisaton (eg.
endosome formation) also referred tg as receptor-mediated endocytosis, Lhe TM may possess an
D2RoN) Halsa)! %%-tl{li 2 fﬁx%?rf%rgwhﬂ% ?&?EE SJQV g%r%z aeﬁé‘%’r'é@ -

endosomal mémbrane transio n function, in ch case 15 separat focation

Domain compgyteftssrgetd mblybe présentlin-di-Beni-ofithe presgiitiverdtion " Thrdughsut the

preceding desedofigncenerliayTIvs dave been desrigeds Refsiense ig. sald TS i merely exemplary,
t inventi ria eri

and the preserit in n embraces all variahts an vatives thereof, which possess a basic binding
(i.e. targeting}iabilityoa- BitiffgSitéhobrati fiddroehtiperine-furfioth edff idindreinthe-Binding Site
s capable of Inlepglteafions The EWqd herpiasent myerijon ainds.Sereferaby. snasifiogly binds) to the
target cell in question. The term "specifically binds" preferably means that a 25 given TM binds to the
target coll (e &b BHASST baBtor tith-BIrEG dffhity (KaFof AOGVE of GFEAibr fterably 107
M-1 or greateprer 08 M:lorigreateniorigivtl argreate ThadMsoftepresemtipe@nton (when in a
free form, na hﬁ‘w ‘eﬁ&ig aItg from.any protease n%d,r tr r}g,oCat'gkn?c eéemn nt), }r)eferably
demonstrate rg%:f d‘#@sé%}‘ﬂ“t ( C?E’S%ﬁb)a}h'egﬁget §($é p‘%éffﬁﬁ éﬁg&{éﬁ‘égﬁ%é’sﬂﬁceptor) in the
region of®0.0518ENE The-BM-Of thehprésanpinverntion (Sypraterablyl hiotavbieabgeif afdlutinin (WGA).
35Reference, 4a.th seqt. specification embraces fragments and WO_ ... 4 ~;
2009/150469é%@d@ogﬁ%%%%%%ﬁ?ﬁgﬁé @1%?%2@}@%?’&%% e? ﬁ%’e %B%@V\éog%fﬁ%jtg tﬁé target cell in
question. By we§-6F éxamipiel- gevaiiaftmaphaee Atloastistio, prdfepably-at Teast 90¥simore

preferably at least95%;and mostpreferably.at least-9-or aileas99% amino-acid-sequence
homology with the reference TM - the latter is an)ééTM 5 Sequence recited In theh%;esent application.

Thus, a variant g iciiideond s ifdfe dhafogubs of ditamifo’ defdve iy Nt Umatd?aPamino acid), or
a substityted finkage:yAls0;-by mray of examplerthenenm fragment whenuserkin; kelation.to a TM,

meansapept'cjg ving at least five, preferably at least ten more preferably af least twenty, and most
preferably at #éa%%é#"ﬁ five a 1¢€§:> 8"&’&8’?(%@?&]’(%" 0 Yﬁﬁéf‘é@é%@%ﬁ\ﬁ%&ﬁgrm fré§ment also
relates to the ghowécmenliohed-atanis SHiys hy-Wayof eXamigle: a fragdbtiphihiepresent invention
may comprise 3 pepide ssquence, auing aHeast £.40,14. 17,29, 29, 26,5005 30,amino acids,
wherein the peptide sequence has at’leas sequence homology over a orres;go Ing peptide
sequence (of UBcontigublisyHiaino-abidd efthe refelenoe-peptide -Bysviaji of Wikiin pté Jsomatostatin

(SST)a COEI. ﬁ- = T’) Ll e,_,i h 'y an1C ay, \( P'.. I ‘_,.I—- gw 1SS wCGptOI’S.
FuII-Iengﬂg S§'I!'§HQ;15 he%m%gyaﬁcf s??ﬁgﬁgg%o N %%%@E P &5} WQ@%@

MLSCRLQCAARLSNAYALGCVTE APSBERE RO QRS AARAGKGELRKGRs- Thi-NHE

LAELLSEPNQIENRALEREDISQANEQREMREEL ORIANSNPAMARRERKA GEKNFEWKTFTSC
Full-length CST has the amino acid se)guence: 2

VY RHKNSWREGLRY S e RSk LR P SRR SSRITERE AR (Pro-Phe-
PLSPGLLLLLE-SGATATANRPURGERT GRDSEMOEAAGIRKEELTRFNAMPHe ), cyclo
FEWT SRS R AR AR T AR RER AR SRR RMEERNEE IS TR DR, cyoio
{Pro-Phe-D-Trp-Lys-Thr-Phe); oyclo (Pro-Phe-L-Trp-Lys-The-Phe); ovdlo (Pro-

Phe-0-Trp (Fi-Lys-Thr-Phe}; oyclo {(Pro-Phe-Trp {(Fi-Lys-Thr-Phel; ovclo {(Pro-
Fhe-D-Trp-Lys-Ser-Fhe}, ovclo (Pro-Phe-D-Trp-Lys-Thep-Cl-Pha), ovelo {D-
Ala-N-Me-D-Phe-D-Thr-D-Lys-Trp-D-Phey, oyclo  {(D-Ala-N-Me-D-Phe-[-Val-

30 Lys-D-Trp-D-Phey cyclo {B-Ala-N-Me-D-Phe-D-The-Lys-D-Trp-D-Phel; ovclo
{D-AbL-N-Me-D-Phe-D-Val-Lys-D-Trp-B-Tyry; cylo {Pro-Tye-0-Trp--4-
Achixdig-Thr-Phe), oyclo (Pro-Phe-D-Trp-t4d-AchxAla-Thr-Phe); cyvcle (N-Me-
Ala-Tyr-D-Tro-Lys-Val-Phe), cyclo (M-Me-Ala-Tyr-D-Trp-H4-AchxAla-Thr-Phe);

cycio {(Pro-Tyr-D-Trp-d-Amphe-Thr-Phe); eyl {Pro-Fhe-U-Trp-4-Amphe-Thr-

35 Phsj cyclo (Ne-Me-Ala-Tyr-L-Trp-deArmphe-The-Phe); cvclo {Asn-Phe-Fhe-D-
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30Reference to these TMs includes the following fragments (and corresponding variants) thereof:
NFFWKTF; (R or KINFFWKTF; C(R or K)NFFWKTF; 35 (P or G)C(R or K\NFFWKTF; WO
2009/150469PCT/GB2009/050665 NFFWKTF(S or T); NFFWKTF(S or T)S; NFFWKTF(S or T)SC; (R
or K)NFANK PRS0/ TFp4B{R or K\INFFWKTF(S or T)S; (R or KINFANKTP{SGBEBOSGR or
K)INFFWKTF (S0t J3; GARas -OMERWK ER65:0r TS CEROEKINEAVITE(S oS Cabg-(P or G)C(R
or KINFFWKTE(S or T). (P or G)C(R or KINFFWKTE(S or T)S: of (P GE%})R KINFFWKTF(S or
T)C. With reggffggf’}(;)’tﬁ‘é’ %%o&sgéﬁé%“ﬁ%g& "’)Ivh%"r hé“% S &Y %i%ef‘-f%‘éﬁ\“%‘ig' i érﬁg g’f@‘i‘é preferred in
the case of a C8FHMiNhETeHS aiG (5 prafatrethmthit edSexdlaimS 5&-T:- e fe;aAlR or K)
alternative is giyen, s preferrad:in the case . of a CST TM, whereas is-preferred in the case of
an SST T, Were B B e ol bl e s R

whereas & T isypréferfetbin ¢ caseiolan-SSTrMs2iPitteney ragdietitd ediprisel atdeast 7 or at
least 10 amin&%@ﬁf@ﬁ%@%éb&ﬁ?@}é_ﬁ'i’&%&@%—%@-r{ﬁ?l%aﬁ%sl—ﬁ%%ﬂ% Hd.Tesigegs and more

preferably at least 28 or 29 amino acid residues. By way of example, prgaferr'éd sequences include:
SANSNPAMABRERRAGCRNFFWRTETSESEPRg)cycio (Asn-Phe-Phe-D-Trp (NOZ)-
Lys-Thr-Phe-Gabal oyl {(Asn-Phe-Phe-Trp (Bri-Lys-Thr-Fhe-Gaba), cvdlo

{Asn-Fhe-Phe-D-Tro-Lys-Thr-Phe (-Gaba); oyclo {Asn-Phe-Phe-D-Trp-Lys-

10 The-Tyr (BullGabal oydo (Bmp-lys-Asn-Fhe-Phe-D-Trp-Lys-Thr-Phe- The-
Fro-Cysi-COH; cycio (Brap-Lys-Asn-Phe-Phe-D-Trp-Lys- Thr-Phe-Thr-Pro-Cys)-
OHy oyele  {Bmp-Lys-Asn-Phe-FPhe-Tro-Lys-Thr-Phe-Thr-Too-Cys - GH;
cyclo {Bmp-Lys-Asn-Phe-Phe-D-Trp-Lys-Thr-Phe-Thr-Meleu-Cys3-OH; cydlo
{Fhe-Phe-D-Trp-Lys-Thr-Phe-Phe-Gabal; cycle (Phe-Phe-D-Trp-Lys-Thr-Phe-

15 D-Phe-Gabe);, cydo (Phe-Phe-D-Trp  (F-Lys-Thr-Phe-Phe-Gaba), oyclo
{Asn-Phe-Phe-IFTro-Lys  {(Ack-Thr-Phe-NH- {CHZ2) 3-C0) ovolo {Lys-Phe-
Phe-D-Tro-Lys-Thr-Phe-Gaba),  oveio {Lys-Phe-Phe-D-Trp-Lys-The-Phe-
Gaba) ovole  (Om-Phe-Phe-DTrp-Lys-Thr-Phe-Gabal, H-Cys-Phe-Phe-[-
Tro-Lys-The-Phe-Cys-NH2, H-Cys-Phe-Phe-DTro-Lys-8er-Pha-Cys-NH2, H-

20 Cys-Phe-Tyr-D-Trp-Lys-Thr-Phe-Cys-NH2; H-Cys-Phe-Tyr (1%-D-Trp-Lys-Thr-
Phe-Cys-NH2,

Methods Tor synthesizing anslogues are well documented, as ilustrated, for
axaimple, by the palenis cied above. For example, synthesis of H-D-Phe-Phe-

25 Phe-D-Tro-Lys-Thr-Phe-Thr-NHZ, can be achieved by following the profocgi
set forth iy Example 1 of ERPQBI541TAL. Similarly, syntheasis anslogues with &
substituted MN-eminus can be achieved, for example, by foliowing the protocod
st forth in WOSR/OZ756, EPQ328205, and US35,240,561.

30 Prefarred examples of insar analogues include: H-D-Phea-p-chloro-Phe-Tyr-D-
rp-bLys-Thr-Phe-Thr-NHEZ,  H-D-Phe-p-NOZ-Phe-Tyr-D-Trp-Lys-Vai-Phe-Thr-
MHZ, H-D-Nalp-chioro-Phe-Tyr-D-Trp-bys-Val-Phe-Thr-NH2, H-D-Phe-Phe-
Fhe--Trp-Lys-Thr-Phe-Thr-NHZ,  H-D-Phe-Phe-Tyr-D-Tro-Lys-Val-Phe-Thr-
NHZ; H-D-Phe-p-chiore-Phe-Tyr-D-Trp-Lys-Val-Phe-Thr-NH2; and H-D-Phe-
35 Ale-Tyr-D-Tro-Lys-Val-Alg-D-bata-Nal-NH2.
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25 AGCKNFFWKTFTSC(SST-14); QEGAPPQQSARRDRMPCRNFFWKTFSSCK(CST-29);
QERPPLQQPPHRDKKPCKNFFWKTFSSCK(CST-29); QERPPPQQPPH
LDKKPCKNFFWKTFSSCK(CST-29); DRMPCRNFFWKTFSSCK (CST-17); PCRNFFWKTFSSCK
(CST-14); andBPIRMPFWKTFSSCK (CST-14). The TM may compriser& Toageoanieesacid
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 tQHbII‘Id to a neuroendocrine tumour cell preferably tQ agﬁST or35toa CST

receptor on a NEUBERABEANE TUrRolIHEHETh HisHElEr, THE AN s RAAB0 O Poly-
2009/150469%1@52@@9/@5@@6&@@@@@@%@@@pfauyugn@ﬁh&w ar GSdiathiorgh including

at least the c%r §SW§”¢C gg ﬁg%ggd ?é %H}%% a\ée g\%lngq?%n aéyng%go @C}gosequences

5By way of fur er examp peptide e present'invéntion inc

YADAIFﬁASW’KVﬁ@@‘@W#@EE@Ii@%WAI FTASVRMYEGTLSARKLLQDILSR;
YADAIFTNSYRKVLGOLSARKLLQDIM;YADAIFTNSYRKVLGQLSARKLLQDIMS;

ADAIFTNSYRKVLGQLSARKLLQDIMSR;
YADAIETNS YRERA Searapleiel SDiManesuestsricerbarsedas s TM in the present

YADAIFTNSY@@MI&Q#@J&%&%%H Q@@ SNQERGA Tyr-D-Tro-Lys-Val-Cys]-The-
VADAIFTASYIIANTS Lesmﬁé&f&” %‘E@&é&%@géié%é@&&é’ﬁ@%&p—
YADAI FHASY‘NM@;Q}_SWE%M@RWANWTASY%W@Q&:SWCyQWMSRm—
YADAIFTASY VB PRI 2D My 2 R IR RN SRRV B NS i,
Ac-D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH2; D-Phe-cyclo [Cys-Tyr-
D-Trp-Lys-Val-Cys]-Nal-NH2;  D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Nal-
NHZ2; D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-OH; ED-Phe-cyclo[Cys-

15 Nal-D-Trp-Lys-Val-Cys]-Thr-NH2;  D-Nal-cyclo{Cys-Tyr-D-MNal-Lys-Val-Cys)-
Nai-NHZ; D-Nai-cyclo[Cys-Tyr-D-Trp-Lys-Val-D-Cys]-Nal-NH2; O-Trp-
cycio[Cys-Tyr-D-Trp-Lys-Val-Cys]-Nal-NH2;  D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-
Val-Cys]-D-Nal-NH2; Nal-oycio[Cys-Tyr-D-Trp-Lys-Val-Cys]-D-Nal-NHZ,
{ACO-CHZYA-C-NH-COWCH22-CO-0-Nal-cyilo(Cys-Tyr-D-Trp-Lys-Vai-

20 CysiThr-NHZ; [3-C-{25 S-Iriacety! ascorbic)acetyl-D-Nai-cyclo[Cys-Tyr-D-Trp-
Lys-Vai-Cys]-Thr-NH2; D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH2;
Phe-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Trp-NH2; 3-O-{ascorbicy-butryrt-D-Nai-
cycla{Oys-Tyr-D-Trp-Lys-Val-Cysl-The-NH2;,  3-C-{ascorbic acid)Ac-D-Nal-
cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-Ni2;  D-Bpa-cyclo[Cys-Tyr-D-Trp-Lys-

25  Val-Cys]-Nal-NH2; D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Vai-Cys]-Bpa-NH2; Tris-
Suc-D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH2; D-Dpa-oyelaiys-Tyr-
D-Tro-Lys-Vai-Cysl-Nal-NH2Z,  D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Dpa-
NHZ2; Ac-D-Nal-cyclo[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH2; cyeio-iCys-Tye-D-
Tro-Lys-Val-Cysl-Thr-N#H2: NmeCpa-cyclo {(DOys-3-Pal-0Trp-Lys-Thr-Cys)-2-

30 Nal-NHZ; Cpa-cyclo(NMeDCys-3-Pal-DTrp-Lys-Thr-Cys)-2-Nal-NHMe; Cpa-
cyclo {DCys-NMe3-FPal-Utrp-Lys-Thr-Cysi-2-Nal-NH2; Cpa-cyclo(DCys-3-Pal-
NMeDTrp-Lys-Thr-Cys)-2-Nal-NH2; Cpa-cyclo(DCys-3-Pal-DTrp-NMeLys-
Thr-Cys)-2-Nal-NH2;  Cpa-cycio(DCys-3-Pal-DTrp-Lys-NMeThr-Cys)-2-Nal-
NH2; Cpa-cyclo (DCys-3-Fal-Dirp-Lys-Thr-NhMeaCys}-2-Nal-NH2Z; Cpa-cycio

35 {DCys-3-Pal-Dirp-Lys-Thr-Cysj-Nme2-Nal-NHZ2;  Cpa-cyclo(NMeDCys-3-Pal-
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15 YADAIFTASYRNVLGQLSARKLLQDIMSR;YADAIFTASYRKVLGQLSARNLLQDIMSR;
YADAIFEASYRKVLGOLSARKLLQDIMSR;YADAIFTASERKVLGQLSARKLLQDIMSR;
YADAIFTASYRKELGQLSARKLLQDIMSR;YADAIFTASYRKVLGOLSARKLLODIMSR;
YADAIFTESYRRUPEAEARKLLQDIMSR; YADAIFTNSYRKVLAQLSARKIGI¢SBAM/050665
YADAIFTNS YRR BARKEDO N MIBR; Y ADAISTTAS YIRKYEACS AR ODNERY 20

YADAIFTAA\{R @L{%wligggﬁ}gg(ﬁgg &g@é@%%%?&&%%z

HVDAIFTQSYRK QLSARKL
HVDA|FTQSW%LCKQL@&F@K%E@@TW@@@WWMWB%MRMQA@@M@L@ESR;

HVDAIFTTS $Rigy. ﬁl@l@ﬁ}s’-@ﬂ@%MWF@QSYR@N&%@LSA&M%%

o~
YADAIFTQSYRKVLAQLSARKALQDILSR. 25 It is routine to confirm that a TM binds to the selected

target cefl. FOF¥RAHTIT £-8imipte ridibiotive diehRumenPSyserrhehPriay Wl ensib&d in which
tissue or cellmrasepxﬁm@ qﬂmggpg:eykd@crg{}e:\}gmqmg c@ﬁ@j@@cmmm Lab@ie@(gg tritiated) TM

non-specitc SR SIENCIRFE ALY B IUEe0r HaVebs AR ConthHELER Wt e TM bind to
]Ehet rt]e(;:géeot n(ieIrB-eerNI;Mlmid\H\ﬂsm;sﬁaymgBJdbNalebbﬂinor@ﬂmci,m@ anagonists;- ﬁﬁ"@iﬂebzsgaﬁ (;nr;y
ur | und i
Fuime, £.C. SSTo00) Hes et g s S i A YRR MEDE RV

biocheniétry, W%ﬁ&ﬁgal\l@bﬁb@ﬁmﬁ’@@fﬁi @MWW&‘J*&H@@@SWF@%& O3~ Pal—

2009/ 1504695&?!(@@%9%9-«5559@5&;'NM&?Q“FHKWS NSRRI '”Nﬁ%@ @“&S’d 2 peptide TM

(e.g. SST pepfide, CST peptide, or GHRH peptide, etc) embraces pe ea ues hereof, so long

as the analogti€ ﬁ@ﬁﬁd@’?ﬂhé‘@ﬁ%@ r@é& Pas thozsHeaiBRwn Pﬁb?&f L¥aid analogues
may include Wﬁeﬂ@mﬁfé saghhasicyNa= Balaghmwémmeme%ﬁﬁ «pygidylalanine;

hArg(Bu) = butyl ine ethyDhomoarginine:
hArSéOI—?ZOF% EJ% 1\|4ﬁﬁy3& @f (ggﬁ Eﬁfﬁ’o%i%@ﬁ I}Jﬁgn%g SrAl \I’% ?ﬁggg(@Hygpﬁexyl)—g
14-guariilinoefrolettiyd |HoTn aines-T B Ne-n Ne-isgpropyllysine;
10 gmphe = E%?in_% W?%? MM %;ﬂ%ﬂ mll‘l? ;g@%{gjﬂdﬂ$®}ﬂ ar?unic)))t/Ju{yrlc
acid; Tpo = 4§h|r§prr(§? %jl % 6}@” etjcmep% g Fithine; Nie 1ol rleu% rYe Va = norvaline;
Trp(Sr) = 5- b@ﬂb&ﬂi@d};&v’m, Trﬁ(ﬂh#lﬁﬁmamtry@taph'ﬁw DrpNO2)ys-SatittystpopHan; Gabs =
y-aminobutyrig aioRiaric SBERRIEPIpIoNIACe asaidnd et rasBrilagupe By way of

example, the above eptide analogue aspect is described in mora detail W|th reference to specific

peptide Ths, RIcH APSarF-YabidlspGHRp-NH2; - meihylpropionic _acid-Tyr-D-Tro-Lys-
20 Val-Cys-B-Nal-NH2;  D-Phe-Phe-Phe-D-Trp-Lys-Thr-Phe-Thr-NH2;  D-Phe-

Phe-Tyr-D-Trp-Lys-val-Phe-Thr-NH2; D-Phe-p-chloro-Phe-Tyr-D-Trp-Lys-Val-
Phe-Thr-NHy; or D-Phe-Ala-Tyr-D-Trp-Lys-Val-Ala-8-D-Nal-NHy; Hz-c[Cys-
Phe-Phe-D-Trp-Lys-Thr-Phe-Cys}-NHy,  Hp-¢[D-Cys-Phe-Phe-D-Trp-Lys-Thr-
Phe-Cys]-NHz,  Hz-c[Cys-Phe-Trp-D-Trp-Lys-Ser-Phe-Cys]-NHz,  Hz-¢[Cys-
25  Phe-Phe-D-Trp-Lys-Ser-Phe-Cys]-NHy, or Ho-c[Cys-Phe-Tyr(1)-D-Trp-Lys-Thr-
Phe-Cys]-NHz, Hz-c[Cys-Phe-Trp-D-Trp-Lys-Thr-Phe-Cys]-NH;, Ho-¢c{D-Cys-
Phe-Trp-D-Trp-Lys-Thr-Phe-Cys}-NH;, Ho-c[Cys-Phe-His-D-Trp-Lys-Thr-Phe-
Cys]-NH,,  Ha-c[D-Cys-Phe-His-D-Trp-Lys-Thr-Phe-Cys]-NH,,  Ha-c[D-Cys-
Phe-Phe-D-Trp-Lys-Ser-Phe-Cys]-NHz,  Hz-¢[D-Cys-Phe-Trp-D-Trp-Lys-Ser-
30 Phe-Cys]-NHjz, Hx-¢[Cys-Phe-His-D-Trp-Lys-Ser-Phe-Cys]-NH;, Hz-¢[D-Cys-
Phe-His-D-Trp-Lys-Ser-Phe-Cys]-NH;, Hz-¢c[D-Cys-Phe-Tyr(1}-D-Trp-Lys-Thr-
Phe-Cys]-NHz, Ha-ciCys-Phe-Tyr(h)-D-Trp-Lys-Ser-Phe-Cys]-NHz, or Ha-c[D-
Cys-Phe-Tyr(1}-D-Trp-Lys-Ser-Phe-Cys]-NHy, Ho-c{D-Cys-Asn-Phe-Phe-D-
Trp-Lys-Thr-Phe-Cys]-NH2, Ha-c[Cys-Asn-Phe-Trp-D-Trp-Lys-Thr-Phe-Cys}-
35 NHaz, Hz-¢ [D-Cys-Asn-Phe-Trp-D-Trp-Lys-Thr-Phe-Cys]-NH», Hy-c [Cys-Asn-
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peptides, bombesin peptides, ghrelin peptides, GnRH (aka t..HRH peptides), 20and urotensin
peptides, though the same principle applies to all TMs of the present invention. Somatostatin
analogues, which can be used to practice the present invention include, but are not limited to, those
described in W@ feiBiFiief publications, 25 which are hereby incorporated PYTEBIBHES8AN Sinst, C.

et Si. Peptidgm@sqg@ﬁpamagg@g?;mwm-m@ al. AbsIERCly s Qenferineation & afrpaipatostatin
Ineriaken, SULATR O Bobs5b R D I6Lae AU I R CeT B A s H25 57 7:
US4,684,620¢1068 6505787 E4h &8 TTHhysHe7RPE b TYysUISH 52 28T 1SAsIeRHEAUri) S4.360,516,
US4,328,2141Ur36:p 10830 hd ey RALS: YRABIE P& Asn-Phe-Trp-D-Trp-Lys-Ser-Phe-
5 Cys ]-NHz, Hz-c [Cys-Asn-Phe-His-D-Trp-Lys-Ser-Phe-Cys]-NH;, H-¢ [D-Cys-
Asn-Phe-His-D-Trp-Lys-Ser-Phe-Cys]-NHy, Ho-¢ [Cys-Asn-Phe-Tyr{}-D-Trp-
Lys-Thr-Phe-Cys]-NHz, Ho-¢ [D-Cys-Asn-Phe-Tyr(1)-D-Trp-Lys-Thr-Phe-Cys]-
NHz, Hz-c [Cys-Asn-Phe-Tyr(l)-D-rp-Lys-Ser-Phe-Cys]-NH,, He-¢ [D-Cys-Asn-
Phe-Tyr(1)-D-Trp-Lys-Ser-Phe-Cys]-NHz,  Hx-c[Cys-Phe-Phe-D-Trp-Lys-Thr-
10 Phe-Cys]-NHz;,  Ag-D-Phe-Tyr-cyelo (D-Cys-D-Trp-Lys-Cys)-Abu-Thr-NH2;
Nal-Tyr-cyclo(Cys-D-Trp-Lys-D-Cys)-Val-Nai-NH2;  Nal-Tyr-cyclo{Cys-D-Trp-
Lys-D-Cys)-Abu-Nal-NH2;  D-Dip-Tyr-cyclo{Cys-D-Trp-Lys-D-Cys)-Abu-Nal-
NH2; Dip-Tyr-oycio (D-Cvs-0-Trp-Lys-0-Cysi-Abu-Nal-NHZ, Nab-Tyr-oyciodD-
Cys-D-Trp-Lys-D-Oys-Abu-Nal-NHZ, Dip-Tyr-opio{D-Oys-D-Trp-Lys-D-Cys)-
15 Val-Nal-NHZ, Nai-Tyr-oydlo(B-Oys-O-Trp-Lys-B-Cys)p-Val-Nal-NH2;  cycio{D-
Ph9~T‘yr_cy{:m(ﬁnﬂy&{)ﬁr;}«Lys@ys}%bu—?hﬂ; Cpa-Pal-cycio{3-Cys-D-Trp-
LySwaCyﬁ}wﬁ!C’}{bNaim?\EHZ; Cpa-Pal-cyclo{D-Cys-D-Trp-Lys-D-Cys)-Adc-Nai-
pHZ:  Cpa-Pal-ovodo{(D-Cys-D-Tro-Lys-D-Cys-ABc-Nal-NH2Z,  (G(z))aeg-
cyclo{D-Cys-D-Trp-Lys-D-Oysh-ASc-Nal-NHZ;,  Pal-cyclo(D-Cys-D-Trp-Lys-D-
20 Cys)-Abc-Nal-NH2; Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-f-Ala-Nal-NH2;
Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Sar-Nal-NH2;  Cpa-Pal-cycla{Dd-Cys-
D-Trp-Lys-D-Cysi-Gaba-Nal-NHZ;,  Cpa-Pal-cycio{D-Cys-D-Trp-Lys-0-Cys)-
Pro-Nal-NHZ;,  Pro-Phe-c(D-Cys-D-Trp-Lys-D-Cys)-Nle-Phe-NH2;  Pro-Phe-
c(D-Cys-D-Trp-Lys-D-Cys)-Thr-Nie-NH2;  Pro-Phe-¢  {-Cys-D-Trp-Lys-D-
25 Qysiihr-Fhe-NHZ, Cpa-Phe-c {I-Cys-D-Trp-Lys-D-Cysi-Gaba-NHZ ; Cpa-
Phe-c(D-Cys-D-Trp-Lys-D-Cys)-Gaba-Tyr-NH2; Fip-Phe- (D-Cys-D-Trp-Lys-
D-Cys)-NH2; Pip-Phe-c (Cys-D-Trp-Lys-Cys)-Gaba-NH2; or Pro-Phe-c(D-
Cys-D-Trp-Lys-D-Cys)-Thr-NH2; Phe-cycio{Cys-I-Trp-Lys-Cys)-Thr-NH2Z;
Phe-Tyr-cyclo{D-Cys-D-Trp-Lys-Cys-Abu-Thr-NM2,  Ac-D-Phe-Tyr-cycio(D-
30 Cys-D-Trp-bys-OyskAbu-Thr-NH2Z,  Nal-Tyr-oyolo{Cys-D-Tro-Lys-D-Cys k- Val
Nal-MH2  Nal-Tyroyen(Cys-0-Tep-Lys-D-OysAbu-Nal-MH2,  Dip-Tyr-
cyCio{D-Cye-D-Trp-Lys-D-Cysi-Abu-Nai-NHZ, Nal-Tyr-cycio(D-Cys-D-Trp-Lys-
D-Cys)-Abu-Nal-NH2; Dip-Tyr-gyelo {D-Cys-D-Trp-Lys-D-Cysp-Val-Nal-NHZ;
Nal-Tyr-oyCioi-Oys-D-Trp-Lys-D-Cysi-Val-Nal-NHZ, Cpa-Pal-oyolo{3-Cys-D-
35 Trp-lys-D-CysdASc-Nal-NH2,  Cpa-Fal-cycin{D-Cys-D-Trp-Lys-D-Oys b ASo-
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U54,238,481, US4,235,386; US4,211,693; US4,190,648; U34,146,612; US4,133,782: US5,506,339;
US4,261,885; US4,282,143; U34,190,575; U55,552,520; EP0389180; EP0505680; US4,603,120;
ER0030920; U54,853,371; W090/12811; W097/015 016; W098108529 and WO
2009/150469%CTIGB 23691050665 PCT/GB2609/650665

MNal-NHZ; Cpa-Pal-cyclo{(D-Cys-D-Trp-Lys-D-Cys)-Abc-Nal-NH2; (G(z))aeg-
cyclo{D-Cys-D-Trp-Lys-D-Cys)-A5c-Nal-NH2; D-Cpa-cyclo(Cys-D-Trp-Lys-D-
Cys)-Abc-Nal-NH2; Fal-cyole {D-Ove-D-Tro-Lys-D-Cygl-Ade-Nal-NHZ, Cpa-
cyclo(D-Cys-D-Trp-Lys-D-Cys)-AS5c-Nal-NH2; Cpa-Pal-cyclo(D-Cys-D-Trp-
5  Lys-D-Cys)-R-Ala-Nal-NH2; Cpa-Pal-oyole{-Cys-D-Trp-Lys-D-Oys}-Sar-Nal-
MH2; Cpa-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Aic-Nal-NH2; Coa-Pai-cycio{D-
Cys-D-Tro-Lys-0-Cys)-Gaba-Nal-NHZ,  Opa-Pal-oyclo{D-Cys-D-Tro-Lys-0-
OyarPro-Nal-NHZ; (T)aeg-cycio(D-Cys-D-Trp-Lys-D-Cys)-(A)aeg-NH2; Cpa-
Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Adc-Nal-NH2; Cpa-Pai-cyclo(D-Cys-D-
10 Trp-Lys-D-Cys)-Nai-NH2; Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Nal-NH2; Pro-
Phe-cyclo(Cys-D-Trp-Lys-D-Cys)-Val-NH2;  Pro-Phe-cyclo{-Cys-E-Trp-Lys-
Cyspval-NHEZ; Pip-4-NO2-Phe-cyclo(D-cys-D-Trp-Lys-D-Cys)-Nie-NH2;
(G)aeg-Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-ThriBzi T meg-NHZ, or (Claeg-
Pal-cyclo(D-Cys-D-Trp-Lys-D-Cys)-Thr  (Bzi-{Glaeg-NHZ; Nal-oycloff-Cys-
15 Fyr-D-Trp-Lys-Cys)-Nal-NHZ, D-Nal-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Nal-
NH2; D-Phe-oyolo{Cys-Tyr-D-Tro-Lys-Oysi-Thr-NHZ, D-4-NO2-Phe-cyclo(D-
Cys-Tyr-D-Trp-Lys-Cys)-Nal-NH2;  Ac-D-4-NO2-Phe-cyclo(D-Cys-Tyr-D-Trp-
Lys-Cys)-Nal-NH2; D-4-NO2-Pha-Pal-cycin(D-Cys-Phe  {4-0-Bzl-0-Trp-Lys-
Cysi-Tyr-NH2, Cpa-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH2; D-4-
20 NO2-Phe-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr-Tyr-NH2; D-4-NO2-Phe-
cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-NH2; [-4-NG2-Phe-cyole (D-Cys-
Pal-D-Trp-Lys-D-Cys)-Thr{Bzl-Tyr-Nedz;  D-4-NQ2-Phe-cydio(D-Cys-Tyr-D-
Trp-Lys-Cys)-Thr(Bzi-Tyr-NHZ, 4-NOZ-Pha-oyclo(D-Cys-Pal-D-Trp-Lys-Cys)-
Thr{Bzly-Tyr-NHZ,  S-Nal-cyclo{D-Cys-Fal-D-Tro-Lys-Cys b Thr(Bzi )y Tyr-NH2;
25  Pro-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl}-Tyr-NH2; Cpa-cyclo(D-Cys-Pal-
D-Trp-Lys-Cys)-Thr(Bzl)-Nal-NH2; Ser(Bzl)-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-
Thr-Tyr-NH2;,  (T)aag-oyoledD-Cys-Pal-UB-Tro-Lys-D-Cys b The(Bal-Tyr-NH2;
(A)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-NH2;  (G)aeg-cyclo(D-
Cys-Pal-D-Trp-Lys-Cys)-Thr{Bzi-Tyr-N#2;  (T)aeg-cycio(D-Cys-4-Pal-D-Trp-
30 Lys-Cys)-Thr(Bzl)-Tyr-NH2; (T)aeg-cyclo(D-Cys-Tyr-D-Trp-Lys-Cys)-Thr(Bz!)-
Tyr-NHZ; (T)aeg—cycio(D~Cys—Phe~D—Trp-Lys—Cys)—Thr{%zi}»Tyr«NHQ; (Taeg-
cyclo{D-Cys-{Tiaeg-D-Trp-Lys-Cys)-Thr {Bzi}-Tyr-NHZ; (Tasg-oycio{-Cys-
Fal-D-Tro-Lys-CysSer(Bal-Tyr-NHZ; {T)asg-cyciof{D-Cys-Pal-D-Trp-Lys-
Cys)-Pheid-0-Bzi-Tyr-NHZ; (T)aeg-oycla{D-Cys-Pal-0-Trp-Lys-Cys }-ASc-
35 Tyr-NHZ (Taeg-cyclofD-Oys-Pal-D-Trp-Lys-Cys-Abu-Tyr-NH2Z,  D-Cpa-
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W098/08528; W010075186 and W000/06185; W099!56769; and FR 2,522,655.  Preferred
analogues include; cyclo(N-Me-Ala-Tyr-D-Trp-Lys-Val-Phe) or
H-D5[5-Nal-Cys-Tyr-D-Trp-Lys-Thr-Cys-Thr-NH2, H-Cys-Phe-Phe-D-Trp-Lys-Thr- Fhe-Cys-NH2;
H-Cys-Phe-THBM3¥44.Thr-Phe-Cys-N1-12; H-Cys-Phe- Phe-D-Trp-LyRCS &R B8¢aNH2;
HCys Phe- Ty OoTBpCyps( ThaeBH2-Tpsk NHY -y BRNE-RAHD; TrXCNBEGINBD Cys-
H-Cys-Phe-P VS- P N e- P =1 r

H-D-Phe- Phetra}lf%h[gj-lirgr rl% 1?1{35 h?rvﬁt)?z jrlf%l\ﬁl—sng CysEII-E’)[fE!(j C?Dr(%g{[% farp );{ls\lgé $P%e -Cys-NH2;
H-DPhe-p-chlerePhe By DaTEEy s (Threm e Aem-RatD)- Trp-Lys-D-Cys) Thr(Bzl)}- Tyr-NH2;

H-D-Phe-p-N I l:Phe~T;
H-D-a-Nal-p- (@1- (?E)BEF??B _I@/J"ﬂ[#ﬁ'ﬂﬁ [\')/alglqatgyrwﬁzn Tyr-NH2; (T)aeg-c(D-Cys-Phe-

H-D-PhePhePryfi-¥fg S«)EF'F@\ hreyr2; (T)aeg-¢(D-Cys-Pal-D-Trp-Omn-D-

Er\[l) Plt]lle—l 5 %r(ky,rg?hqawy ByrTRHRYS- %ﬁ)&@@c@@%@dﬂ@ﬁb&r@@ﬂ%ﬁ%%ﬂ Y@d-Ala-D- 15
al-

N s-T -Tr r-Cys

H-D-Phe-Cys TR RDPR B-rpétyd TREEYERNal-NH2;

HH D B e D B T R b R BBy ey
H-D-1L-Nal-GygsFa-D-Ti TrarQyB-Ths N, KRR T piryssThrRen-Thr-NH2;
H-D-Phe- Cy%% rp-Cya{ HQMS hgé H- IE)BPﬁHh:gMFQ bwaa yﬁ)?;}-r@géan DFhr OH;
H-D-Phe-Cys- e}%-ﬁp- gihﬁr r-OH; H-GlI Igrpﬁ% I%y'?rpé?_ys Icyfs "hr-OH;
H-Phe-Hén- TWW(B;&%M%H&n(t)&egﬁcmu@%ﬁ%ﬁpwms&pscmsr) Pen{Bht-Ot:
HD-Fhe-Cys-Rhe- drf JPsbys: T{H5-EysA Sk Hs! @;}é’ft‘}@fﬁ‘ﬁm&%ﬁy wézTrh}(%%g L

H-D-Trp-Cys-Tyr-D s -Val-Cys-Thr-NH2: H-D-Trp-CysP r NH2;
H-D-Phe- Cys%—‘fﬁ?‘ﬂa %Mﬁ@@&ﬂﬂfﬁ@aﬂﬁzfﬂ}diphg@y@@m%@ywam% Trp-N1-12;

H-D-Phe- Cysc‘;@wy@hT(BkMSfyrahﬁzs Thrth?c Bcc[?s&bﬁel—wsrfﬁluﬂ% =D pyRTYR{sAspFNr-NH2 (an

amide bridge f fetween Lys* and As

2-Giy-Cys- PrRIDH Trp-Lys A ?ﬁrﬁkﬂﬁr 6’1&\/&3 E@&an -Tyr-NH2;  Nua-c(D-Cys-
2-Giy-Cys-PheHa-Drprbyisy - Cy§5ﬂﬂhﬁ(\3ﬂ) ARRIAIY (Tasgy-Pal-o{D-Cys-D-Trp-Lys-D-

|
2 Cye P D B LTI Fit Aol AR A By s Phap ot TR T iz
Ac-D-hArg (maz@)a@ﬁw@qmmy@ame@ “ThsNF2{B T A ECH2 CHagg-D-
2-Gly-Cys-Phe; ;E) ’% ﬁé?r’ Q‘H%vféﬁ @‘rﬁ ? %Fé?cycio(D -Cys-Tyr-D-Trp-

2-Gly-Cys-Phe-D- s- Thr NHé A
2-Gly-Cys- Ph'eVE)fn@lLN/@ Wﬂ%yéfrﬁﬁfwgﬂiﬂc@%ﬂv@@ﬁmi%@ﬁw} -Nal-NHZ,  Ac-D-

2-Gly-Cyg-PherR:-JyphysTfy-GysTh &é%%m@“&%%w Qucinl[3-Cys-
2009/150469PCT/ 52009/ 50 65 % Cys-Phe-D- Trp-Lys (Me)- Thr-Cys-Thr- NHE’ Ac-D-hArg

(CH2CF3) 2- BR0 RO NI fReyArG Y- NH2: Nal-
hexyl)-GlyCym%kﬁfE@y@ﬁwEIMr@ygmfswﬁzz HHIAID-Nal-cycio(D-Cys-Tyr-D-Trp-Lys-

e Ch G LT TR ACPIAD . 1 o4 0z e
2PG)IyTﬁys -PheySaTlopthyrs IﬂanC?s&Rlsrle-NHZ Mﬁﬁy&%@NBﬁ%@cﬁj&b@heﬁ T?—EL?&S oL

r S c- S
()G Cro P D s e e ey P A sy
2-Gly-Cys- PHeb—E)ii\fp;@g 2 Cy§3 FNNEPTE o DR A CHREBY-2A3-RABg- THO( Eizr}zcm)
2-Gly-Cys-PhegDrjitp: LX%E'Uyc%(ﬁr 8{?@%‘!@ A PRSI EBINIRH2; D-4-NO2-
2-Gly-Cys-Phe-D-Trp-Lys-Thr-Cys
c-Cys-Lys- Asﬁh@@ypiﬁ’éﬁbﬁésdb@*@@?kﬁ? -BHE TSIt s-N 2t -NOZ-Fhe-cyio(D-

H-Bmp-Tyr- DCV@M%@L%@DL{NH?TH@BWTWFRFTZPE—MSN@?-@Y@'JB d¥B18ys-Tyr-

1515 NALCy PR VR s ThikFe: 1 DR R Hs Msﬁa&&““ o

H-D-Phe- Cyscwn-mhfmﬂ;y"symmay@maﬂyaﬂwzwpal D-Trp-Lys- Cys) “Thr {(Bzi)-Tyr-

pentafluoro- -\ S-Thr-NH2
pentafioro PAE b TS G TR 2T L LI By CPa-cyelo(D-
Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Nal-NH2;  Ser{Bzl)- cyclo(D Cys -Pal-D-Trp-
Lys-Cys)-Thr-Tyr-NH2; (T)aeg-cyclo(D-Cys-Pal-D-Trp-Lys-Cys)-Thr(Bzl)-Tyr-
35 NHZ; (C)aeg-cyclo{D-Cys-Pal-D-Trp-Lys-Cys)-Thr{Bzi - Tyr-NH2; Aic-cycio(D-
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Val-Cys-p-Nal-NH2; H-D-Phe-CysTyr-D-Trp-Lys-Val-Cys-a-Nal-NH2; H-D-, 20
SNal-Cys-Tyr-D-Trp-Lys-Abu-Cys-Thr-NH2; H-D-p-Cl-Phe-Cys-Tyr-D-TrpLys-Abu-Cys-Thr-NH2;
Ac-Dp-CIl-Phe-Cys-Tyr-D-Trp-Lys-Abu-Cys-Thr-NH2;
H-D-Phe-Cy & RiapmsteRs-Lys-Val-Cys-Thr-NH2; H-D-Phe-Cys-Tyr-D-Trpty/B@3zee¥hcasid2; cyclo
(Pro-Phe-D T oLy TN Bher. e 05 [NME Ay Lo TPl Svcln
Pro-Phe-D-Tro-Lys-ThNN:Me-Phe). cycle -Me-Ala-Tyr-D-Trp-Lys-Thr-Phe); cyc
(Pro-Tyr-D-Tr&ﬁéﬁ%ﬂ\&{é\%%@ié% %-Phe-&%@?@ﬁ)ﬁ%‘?@é&y& I@%"(‘-é"rrg{ I"—I}'rg-ﬁ:%PﬁiLys-Thr-Phe);
cycle (ProPhérr{Bep{F)sLystThr-PiEp@yceci®io-LheHap TF)rhyisyFi-Rhe) ey che! - Tyr-
(ProPhe-D-Trp:Lys-Sex-Phe,); BhesD-Trp-Lys:Thr-p-Gl-Phe): cycle
(DAla-N-|v|e-ééﬁ’e-D%‘Pma}-ggﬂ%@%@%%ﬁ%&'%i%‘ﬁ&ﬁﬁgig%éh 303835 1p-D-Phe):
cyclo (D-Ala-NyWietD-Pye irthTryd- BTy PTRHER bysloNHZ; (T)aeg-cyclo(D-Cys-4-Pal-
(D-Abu-N-MerDRhe:R-MalkLys: T cyc IRl A A AipsLheRhe); cyclo
(Pro-Phe-D-Tﬂ?ﬁ-@A)c@th?ﬁjﬁﬁ F&E%zpr%y}gﬁ%NMégA%i %@? @i@;ﬁiﬁ%‘%ﬁ%ﬁ?
(N-Me-Ala Ty P15 Tr ST AEAYARS- TR PRGN Riter TR Yt TRUBRE T cle
(o Phe P he D W 2008 OO T SEZ008 DSESS T Loe T B bty
sn-Phe-F'he,-D- p-Lys-Thr-Phe-Gaba);
cyclo(Asn-Phgyéfﬁégvggyﬁ%lﬂiéTﬂP Flﬁéfegﬁés%ﬁr%%%%fﬁx}’d%}fﬁsnﬁ Pfée@@wgo@s%?’ Bite): cyclo
(Asn-PherPh&O+TrpsleySy I RFRRNE-NEELOF2)-UB0); cyqD)tisn=PhietRheDitpilyssThysPhe-&gt, Ala);
cycio (Asn-Phe-Phe:D-Trp-Lys:The:Phe-D-GIn-0H, le, (Rhe;Phe:D-Trp- -Thr-Rhe); cyclo
(e phe D P S s R S R TS el
(Asn-Phe-Phé-paTryeifB-Tiys Rhiaail): CieloygrSyPRenRBz DT irgNFE-Ly stTiaefioyddba): cyclo
(Asn-Phe-Phe~D:” 1602) LS~ RRhe:! : ey Cle (A he-Rhe Br)- Thr-Phe-Gaba);
cyclo (Asn-Pr?:ezPISDEeglf()@IT?ﬁLL s¥§IDh P &ﬁﬁ@iﬁﬁfﬁfﬁ%ﬁp hgﬁg%éﬁgﬁ@ 1(%, %'F;}r-Tyr
(But)-Gaba); A& (BRI A PHEBRe-DITNRy s- ThiapawyieHid-cydi-OR: Gyclers-
(Brrip-Lys-As I8 IdN=P ' -Nal- . -
(Brrip-LﬁE—AsE%?—%ﬁrkﬁe-%@f ﬂi@%’%@%@%ﬁ?ﬁ%ﬁﬁgs ggﬁ? 5)-Nai-NH2; (AJaeg
(Brnp-Lys-ASFVBIRPHST FHPLYS-HHF-PHevPhLRICE Bl OL)H: oy (faeg-cycio(D-Cys-
(Phe-Phe-D-TrarlySHHhryRhp-She-Gata) cyglenPhe-Phe Ry e yhPRbe-1rp-DyRlme-Gaba); cyclo
(cho .00, G5 (9P RABA 1 A CaOA i o0 Ly
(Lxg-Phe-Phe\mﬁrri—'[)wg:hfﬁ%he%f&ﬁwbwqu]@ﬁﬁe?ﬂﬁfmws-Tﬁ)al?ge:{Ga‘b%;-H2 o
H-Cys-Phe-Phes Dy s:LyScTR -NH2, Hrlys-P SRR dsYerReh e NSENHZ; H-
Cys-Phe- yr%&%@y@@ﬁr%f@g&gﬁ%ﬁr&% he-¢r>)|r:él %I%%@I%JE{E %Pﬁt%’\ﬁz. Methods
for synthesizify@nafgaes rdivell docUnfagaedDas ikdReatedrroPaxahipys) by the paients cited
above. For exgmple s iS.efd-04P 5 s g el -ThtNHZ, ean be
(Pyaupesis-efe-PaPberfhs: ye s OrhieskysTl R pe- Thidid 2 e

achieved by following the protocol set forth in Example 1 of EP0395417A1, Similarly, synthesis
analogues withvd €ibdtithied a0t kiniis '8 -denibled, for eXarfsies ByGsRdvahE thPprotocol set

forth in WO88EBaTAenHRIELZ M BAY. PEHEAO, SqT) sbi s Brosd-espDpies-Didmeanapalogues
include: H-D-Bhe-p-i I11ilgr -!f_%%e-T -D- Trp-Lys:Thr-Phe-Thr-NH2; . .
P b NOS BRTD . (ORI 2 D LY S D-Oye)Thr  (82-D-Tyr-
H-D-*Nal-p-chiébib-P{igabg-O-rpthysPdabEPre-The- N2 s i ThriBz-Trp-NH2;  (T)aeg-c(D-
H-D-Phe-Phe (?re_ =THD= “-J“igr-" ﬂi 2+ g,e-ég-T /r-D-Trp-Lys-ValsPhe-ThrNH2;
H-D-Phe-p-ch¢ fo%ﬁeip‘l%l/%%: rD-IT_%%}&a rg%%#ﬁ%ﬁ faEw %?—%{-}@1-@%'-%% g‘ﬁ*"%ys
O-Cys i Thr{Bal-Tyr-NHZ, ing-¢{-Cys-Phe-D-Trp-Lys-D-Cys - Thr{Bzi-Tyr-
NHZ,  Mnf-c{D-Cys-Phe-D-Tro-Lys-D-Cys ) Thr{Bzi-Tyr-NM2,  Inp-¢(D-Cys-
30 Phe-D-Trp-Lys-D-Cys)-Thr{Bzl}-Tyr-NH2; Nua-¢c(D-Cys-Phe-D-Trp-Lys-D-
Cys)-Thr(Bzl)-Tyr-NH2;  (Taeg-Pal-o{D-Cys-0-Tro-Lys-D-Cys ) Thr{Bzl-Tyr-
MHZ,  (Teeg-Pal-c{-Cys-D-Tro-Lys-D-CysiTyrBzh-Thi-NH2;,  (Clasg-Phe-
G{P-Cys-D-Trp-Lys-D-CysiThe(Bzi)-Tyr-NH2,  or  (T)aeg-D-Trp-¢c{D-Cys-Pai-
Lys-D-Cygithr{Bzi}-Leu-NHZ; cyclo(Trp-D-Trp-Lys-Phe(4-0-Bzl}-Phe-(T)aeg);
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35Ala-Tyr-D-Trp-Lys-ValAia-D-beta-Nal-NH2, One or more chemical moieties, .eg. a sugar derivative,
mono or poly-hydroxy (02-12) alkyl, mono or poly-hydroxy (02-12) acyl groups, or a piperazine
derivative, can be attached to a SST analogue, e g. to the N-terminus amino 5 acid - see W088/02756,
EP0329295, WhAd(IBE®49 561. Further examples of SST analogues that E&l/BBAG8EeFe®A TM in the

present inverti@hoiiude The folaninghB-C pregyclal@ysPye-DiuGLy sV abGyel ThragiH2;
D-Phe-cyclo[Cys; TyrD-Tro-Lys-Val-Cys]-Thr- . D=Phe-cyclo[C:ys-p- :
TONH2-Phe B T R Y P B R P Y elels i ek
D-Phe-cyclo[CydeolljreoPRaHDylsp/BiEYB[-PheNHZelo(N-Me-Ala-Tyr-D-Trp-Lys-Val- Phe);
Ac-D-Nal-cyc -W-Bo Lk ¥s-Val-Cysl, TihkNH2: DiBhe-Cyelo. - e Tur MoTrmol ve.

Cys Do R S D e BT
D-Nal-cyélo[Cia-FysretarplalyiNg |- Ey S GH YED-PrelyrcpilynaBngis  acid-Cys-

-D-Trp-Lys-V -Th . ShANRNHN-Ac-D-
S T R e T TR G A R o0

s]-Nal-N H2;

D-Trpcycio[CH&LEh %@ﬁin[%%gr@%f-ﬂf]éffﬁW?Wﬁﬁ@tﬁ’@@%&ﬁﬁ#?ﬁ-@é‘?%ﬁys]-D-NaI-NH2;
(l\'lAa|gygﬁ£§g$?ﬂzmg¢qéy§;ﬂ%tgy%@w-:‘,\l%fi*»—-_ll\_lal~gyszyrnD-“l\“/rp|-L%rsé/air_?ysﬁetgu

cO- -CO:D-Nal-cyclo -Tyr:D-Trp-Lys-Val- iThr- ;
15:0-2.5.6. U B DAy R Y iy Ao 15T Rk ko
g)-(g\l?I-c}'ﬁIS[M{Wtﬁ-ﬁfp@%ﬁfﬂ%@ﬁdmw_ﬁxmgyw[izlgzsmw-oy'ﬁrwx:?-vm-gys]-_':'jr)r;:NI[—)|2|<l |
-0-(ascorbic)-butryri:D:Nai- ¢ TV Trp-Lys:-Val- -Thr- rhic acid)Ac-D-Nal-
cyclo[Cys-Tyr&-T%ll]:ff:;ié8 yWalégi%&iiﬁé’%ﬁ%%&i%%%ﬁ%%ﬁéﬁj{?@aﬁé&i]NaIN H2;
D-Nal-cyclo[GysimabaTe@EL) = pEMHEPro-Phe-D-Trp- Lys-Thr-Phe); cyclo(N-
TrisSuc-D-Najgvg|al zs-5—51'{1*'[9'ygimﬂﬁé}?ﬁhgﬁnﬁgﬁ%}fsﬁy%D*Trpi s-Val-Cys-Thi-
D-Dpa-cyclo[C s-'ngr -Trp-Lys-Val-Cys]-Nal-NH2; D-Nal-c C%C /s-T r-D}:Trp-Lys-VaI-Cys]-DpaNH2;
Ac-D-Nal-cycliley SRS TR bV ST R B0 et Ry TR Y3 VRLOFS) Thr-NH2
NmeCpagcycho(Gysténial- DT maiyshEny )20 30 NalNAD Cys- The- Ny, D-Phe-Cys-
Cpa—cyclo(NMeD%yﬁ

(BCve Mo FAB TS RS A i 12 RPNl P oLy Val-Cys-
NMeDTrp-Lysatarh Gy 22N HNBRAZ R dyeta(DGys-CyRalyDDrI-fsNebysal Kby scysth-NBlal-NH2;
Cpa—cyclo(D(R}ﬁ-ZS; 'P@'}I;){HPZ!T%;S&%%%I@{}QX%);i}%-%’%%lé3,;5ac@tyi Fhata-Nal-D-Cys-Tyr-D-Trp-
Lys-Val-Cys-beta-Nal-NH2; {H-{4-{2-hydrostyethyi-1-
20 piperizinesthanesulionyl-beta-Nal-D-Cys-Tyr-D-Trp-Lys-Val-Cys-beta-Nal-
NH2; H2-beta-Nal-D-Cys-Pal-D-Trp-Lys-Val-Cys-beta-Nal-NH2; (HYCH3CO)-
beta-Nal-D-Cys-Pal-D-Trp-Lys-Val-Cys-beta-Nal-MNHz2; {H-{4-{2-
mydroxyathyi}-1-piperazinyiacetyly-beta-Nal-D-Cys-Pal-D-Trp-Lys-Val-Cys-
beta-Nal-NH2; (i}-{4-{Z-hvdroxyethyli-1-piperizinesthanesullonyl-beta-Nal-D-
25  Cys-Pal-D-Trp-Lys-Val-Cys-beta-Nal-NH2; H2-beta-Nal-D-Cys-Tyr-D-Trp-Lys-
Val-Cys-Thr-NH2;  (H}OH3CO-beta-Nal-D-Cys-Tye-D-Trp-Lys-Val-Cys-Thr-
MMZ,  {(MH4-(Z2-hydroxyeihyi-1-piperazinylacetyl)-beta-Ngl-D-Cys-Tyr-D-Trp-
Lys-Val-Cys-Thr-NH2; {H-(Z-hydronyethyi-1-piperizinesthanesulfonyl)-
beta-Nal-D-Cys-Tyr-D-Trp-Lys-Val-Cys-Thr-NH2; H2-beta-Nal-D-Cys-Pai-D-
30 Trp-Lys-Val-Cys-Thr-NH2;  (HYCH3CC-beta-Nal-D-Cys-Fal-DTrp-Lys-Val
Cys-Thr-NHZ; (Hi4-{2-hydroxyethyl)-1-piperazinylacetyli-beta-Nal-D-Cys-Pal-
D-Trp-Lys-Val-Ovs-Thr-NHZ; {HyA-{Z-hydroxyethyiy-1-
piperizinesthanesuifonyl}-0-Nal-D-Cys-Pal-D-Trp-Lys-Val-Lys-Thr-NH2;  H2-
Phe-D-Cys-Tyr-D-Trp-Lys-Val-Cys-beta-Nal-NH2;  (H}CH3CO)Phe-D-Cys-
35 Tyr-D-Trp-Lys-Vai-Cys-beta-Nal-NH2; {HY{4-(Z-hydroxyethyik-1-
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NH2; Cpa-cyclo (DCys-3-Pal-DTrp-Lys-Thr-NMeCys)-2-Nal-NH2; Cpa-cyclo
35(DCys-3-Pal-DTrp-Lys-Thr-Cys)-Nrne2-Nal-NH2; Cpa-cyclo(NMeDCys-3-Pal- WO
2009/150469PCT/GB2009/050665 DTrp-Lys-Thr-Cys)-Dip-NHMe; Cpa-cyclo
(DCys-3-Pal XRifét5fs¢MeLysThr-Cys)-2-Nal-NF12; C pa PCT/GB2609/050665
-cyclo(DCys-FireDBrpyNite iy S ThRrECUs - I NN #-2y FiisleYetobeta-Nal-NHZ;  (HY4-(3-
(DCys-3-Pag3| -NMelLysahe-Cys)-2-Nal- L Cparsycla(RCYs3 -Rad-DTro-N M€l ys-Th r-Cys)-
DTrp-N HZ2; Nq‘g@t%élg%%?ﬁg%%%%%%%%%ﬁg@a%gygygﬁéRlaIJIJEP %ylga?!%lycl
(DCys-3-Pal-btepiaiAdtids- ThrCys)-DErpheri> GymBeida-dyetbys-Val-Cys-beta-Nal-NH2;
(DCyS-B-Pa!g%{e%@ﬁ%%yé) NELNE A2 v val-Cys-beta-Nal-NHZ; (H)(d-(0-
Cpa-cyclo(D ys-3-PgI-DTr§‘)_ﬂ@\IMe ys-Thr-Cys)-2-Nal-NH2; Cl\ﬁg-cyclo(DCyssf -Pa I} Me DTrp-N
MeLys-Th r-GH&auREIyN ﬂfﬁ%%&%ﬁ?@% VETYED PrERIMET SRR Gy Sagianm2;
%’g-cygol(%@s@ﬁ%%tQT#}?W?@WS@?E%@M%@Q@&ﬁﬁé‘éﬁh&h@ﬁlﬁ%g?he-D-Cys~Pal-
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30Phe-D-Trp-Lys- pcgy&)‘}ggpgggéi%ﬁ%g iﬁ%@&@n%?gpﬁ%%ﬁp'-ySD Cys)-ﬂg%@;l)-Tyr-NHZ;

ERZZSEZ:E%TGSW@%%WM%@WaI }g{%%mﬁya-%mﬁz; (HY3-[2-
(C)aeg-Ftec(Peeye Pl ROy T MBI TN NN Ovs beta-Nat-NHZ,  (H)(E-2-
(T)aeg-D-Trp-c(D-Cys;PalL%?_\-g[f;-C

s)Thr(Bzl)-Leu-NH2: _ , .
cyclo(Trp-D-THBFYSYPREH B‘é‘%ﬁ%&%&)‘?\g‘&@"%@6@%@%@95@'@@@2009}?5%6%535

Echlo[()Tlr\lp-lDéT;ﬁg%ﬁﬁg&eﬁ@@a:egyscy%&cta?h?-(e?@-me@wm@Imb; Or {(H)3-[2-
-R-D-Nal-Cys-Tyr-D-Trp-Lys-Val-Cys-Thr:NH2 (also.known as lanreotide)
cycIo(Pro-Phé—ﬁ%ﬁ%@égprﬁéﬁg%ggﬁé%?ﬂgi9A¢é”-sl"’yp-§b-&§'r’ﬁ%@§%§f}\g%e); (-2
D-beta-Nal-Cys{FyhiFrpibystVaHCysTHNFH2] BsRie-Cys TyrBHErp-Lys- 5 aliGyisheta-Nal-NH2;
D-Phe-Cys-Tyr:-P:; A IROLULYAC, acigd-CySThreNH2: . . fos_ T

R e e G T (H)e12

beta-Nal-Cys BB ieysny e e rinnkt A ro-Lys- Thr-Cys-Thr-NHZ; HH3-2-

D-beta-Nal-CysipapiatiueresRherRalpbyse N abCyss IR NHZ e sz {H}(Ffé&
D-/3-Nal-Cys-Tyr-D-Tr -Lyzs-VaI-Cys-,betaNaI-NH2' D-Phe-Cys-,3-Nal-D-Trp-Lys-Val- %S-Thr-NHZ;

D-beta—Nal-C%’ngl‘f@ enyi]-D-0yE- Tyr-D-Trp-Lys-Val-Cys-héta-Nal-NH2Z; {H}3-

naphihylipropionyt)-D-Cys-Tyr-D-Tro-Lys-Abu-Cys-beta-Nal-MNH2; {F)3-

25 naphihyiipropionyt-0-Cys-Tyr-D-Trp-Lys-Abu-Cys-Thr-NHZ; (M3

phenviylpropionyt}-D-Oys-Tyr-D-Tro-Lys-Abu-Cys-beta-Nal-NH2;, o {(H¥G-
phenvivipropionyl-D-Cys-Tyr-D-Trp-Lys-Abu-Cys-Thr-NH2,  H2-beta-Nal-D-
Cys-Tyr-D-Tro-Lys-Val-Cys-2R, AR-(2-hydroxyrmethyl - 3-hydroxy ipropylamide;
{(HHCH3COFbela-Mal-D-0ys-Tyr-D-Trp-Lys-Vai-Cys- 2R 3R-(2-

30 hydroxymethyiR3-hydrosylorepylamids; {MY4-{2-hydroxysthyi-1-
pipgrazinylacetyi-beta-Nal-D-Cys-Tyr-D-Trop-Lys-Val-Cys- 2R 3R-{2-
hydroxymethyl-3-hydroxyipropylamide,; {HHA-{2-hydronyathyl-1-
piperizinesthanesuifonvij-beta-Nal-D-Cys-Tyr-0-Trp-Lys-Val-Cys- 2R, 3R-(2-
hydroxymaethyt-3-hydroxyjpropylamide;  H2-beta-Nal-D-Cys-Pal-D-Trp-Lys-

35 Val-Cys-2R SR-{Z-hydroxymethyt}-3-hydroxyipropylamide, {(HYCH3COMheta-
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10 D-Trp-Lys-a-aminobutyric acid-Cys-Thr-NH2; D-p-CI-Phe-Cys-Tyr-D-Trp-Lysa-aminobutyric
acid-Cys-Thr-NH2; acetyl-D-p-Cl-Phe-Cys-Tyr-D-Trp-Lys-aaminobutyric acid-Cys-Thr-NH2;
cyclo(Pro-Phe-D-Trp- Lys-Thr-Phe); cyclo(NMe-Ala-Tyr-D-Trp- Lys-Val-Phe);

D-beta-Nal-C¥¢ ToasDadagy-Lys-Val-Cys-ThrNH2; D-Phe-Cys-Tyr-D-Trp-LyscValsCysdzgmdiH2;
D-Phe-Cys-PRerlyTrpsbyst- 057 Hr e ye=T e DRRM-ClikbesyssinPsTrp-Lys-Val-Cys-Thr-N112;
D-Phe-CysTyr:P-ffI;frgi-l,\ys-}i/al-C sﬂ-beta—lq\lyag; H2-beta—_NaI-D-C,ys-Ty_r-D-ﬂTr -Lys-VaI-Cysbeta-Nal-NH2;
(H)(CH300)-b&fd Ebf@y@‘r‘ﬁ%-ﬁﬁiﬁ“ VHPEYS BN iR nylacetyl-beta-Nat-U-
(H)-(4-(2-hydipyyertbi-Tpipsrazinydesy beteNakb-Lys«HyysTroLys-Val-Cys-beta-Nal-NH2;

(1-1)-(4-(2-hydroxyethyl1 - o A el IS e
20piberzinea hANE LB BTSN e R TR el

H2-beta-Nal-Digy-Pet-Barip-Lysial Gy<-etaNARNH2 Y FO(@HSCB)- 3-
beta-Nal-D-Cys:Ral-R-Trp-Lys:Val-C A INQIE I Bl € (LG ~tn v e T o ue i o,
ela-Na %§£$y9p=58§%e¥ ysheta:Nal @%%Der%éﬂjfg\%ﬁ Thr-Gys-2R 3R42 5

hydroxyethy1)-1-piperazinyacetyl)-beta-Nal-D-Cys-P Cys- beta-Na

?-(Czt-(zt-)hydrﬁgémfﬁgéh%m@éfﬁﬁhﬁggjrﬁ?wgfta@hi)éﬁﬁ;ﬁgég@mﬁ;%&?yﬁﬁv&
-Cys-beta- - Hit> %, a AR ¥ ivit ke N ({2
(H)(CH3CO)-beTgii_h%al-D-gygﬁyr-D-T%?"ys%myiﬁr- 3%2;‘(\!{?) ﬁgh c[}éiye?hi}/{f)ﬁiz
-piperazinyladMTEERLINGL BIRSEZ GBS ¥ PHaVEILE St D, ro-Lys-Thr-Cys-
E)H)t(4-|\§2?Mgcgg@xgﬂfrigmﬁeﬂz\ie?%panafuﬁﬁgxi:bgyéaT‘z'm; o g’é&}{4--éz4~%§mxyemys}~”; -
eta-Nal-D-Cys-Tyr-D-Trp-Lys-Val-Cys-Thr- ; H2- -Nal-D-Cys:-Pal-L e ¢
ro-Lye-val- ORGP Ty YRR Rz
EE—))((:f-((ZZ-rtlyddrbx&W@p@W@ang)}%?mMI-D-@&M@%ﬁ%ﬂamyﬁw?ﬁ nglH -
-(2-hydrexye - pipesizi sullony1)-0-Nal-D-Cys-Pal-D; Lrp-L ys-Valtys-Thr- H2-
Phe.D-Cya Tyt DT AT Bet KN Tl aC B s g fersc e
35Tyr-Q-Tlrp-E%Za@@y&%ﬁéaaﬁ’mﬁNﬂﬂﬁ%c@@%ﬁr&%ﬂ;wrmms??gPCT/G32009/050665
piperazinylac = =Gy Sule- DR kyseVals - NalNH2: AEDE(RR ot nizt .
hyd roxyg%’hyoﬁ -pi %'qul ﬁ% gﬁ?ﬁéuﬁi{% k%?%é%j%)ﬁr%}ﬁD?r%fs‘}{;ka%égyib%gt?ﬁ a{I}- NH2;
H2-Phe-D-Cy@ﬁaﬁ@iﬁgrgfﬁﬁs‘lepﬁw% PR Ripgdroxymethyty-3-

hydronyipropylamide; (MH4-{2-hwdrosyethyiy-1-piperizingsthanssuifonyl-beta-
Na-UO-Cys-Pai-D-Tro-Lys-Thr-Oys-Z2R 3R-{Z-hydronymethyl}-3-
hydroxy ipropylamide; HZ2-Phe-D-Cys-Tyr-D-Trp-Lys-Val-Oys- 2R, 3R-(2-
20 hydroxymethyll-3-hydroxyipropylamide;  (HY{CHBCOPhe-D-Cys-Tyr-0-Trp-
Lys-Val-Uys-2H 3R-{2-hydromymethyl - 3-hydroxyipropyiamide; {H3{4-42-
hydroxyethvil-1-piperazinylacetylPhe-D-Cys-Tyr-D-Trp-Lys-Val-Cys-2R, 3R~
{Z-hydroxymetind})-3-hydroxy jpropylamice; {HXA-{2-hydronyethyli-1-
piperizinesthanesuifonyl) Phe-D-Cys-Tyr-D-Trp-Lys-Val-Cys-2RH 3R-{2-
25 hydroxyrmethyi-3-hydroxy loropylamide; HE-Fhe-D-Oys-Fai-D-Trp-Lys-Val-
Cye-2H, 3R-(2-hydrosymethvl)-3-hydroryipropylamide; HCHICOWhe-D-Cys-
Pai-D-Trp-Lys-Val-Cys-2R 3R-(2-hydroxymethyl-3-hydroxyioropylamide;
{H){4-(2-hydroxyethyl)-1-pipsrazinviacetyliPhe-D-Cys-Pal-D-Trp-Lys-Val-Cys-
2R, 3R-(2-hydroxymethyi - 3-hydroxyipropylamide;  (H){4-(2-hvdroxyethyi}-1-
30 pipgrizinesthanasuifonvi) Fhe-D-Cys-Pal-D-Trp-Lys-Val-Cys- 2R, 3R-{2-
hydroymethyi}-3-hydrosyipropylamide; H2-Phe-D-Cys-Tyr-D-Tro-Lys-Thr-
Cys-ZR,3R-{Z-hydroxymethyl - 3-hydroxy propylamide, HYCHICOWhe-D-
Cys-Tyr-D-Trp-Lys-Thr-Oys-2F, 3R-{2-hydrovymethyl}-3-
hydroxyipropyvlamide;  (MY4-(-hvdroxysthyiy1-piperazinviacetyliPhe-D-Cys-
35 TyrDaTrp-Lys-The-Cys-2R 3R-(Z-hydroxymethyl}-3-hydroxyipropyiamide;
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(H)(CH3CO)Phe,-D-Cys-Pal-D-Trp-Lys-Val-Cys-beta-Nal-NH2;(H)(4-(2- 5hydroxyethyl)-1-piperaziny
acetyl)-Phe-D-Cys-Pal-D-Trp-Lys-Val-Cys-beta- Nal-N1-12;
(H)(4-(2-hydroxyethyl)-1-piperizineethane,suifonyi)-Phe-D-Cys-PalD-Trp-Lys-Val-Cys-beta-Nal-NH2;
H2-Phe-D-CysePabelgpsl ys-Val-Cys-Thr- NH2; PCT/GB2009/050665
(H)(CH3CO0)- thg@@wa?@&;@ﬁm hyspéak Gy BrNbR A E2D- Cys- Tyr-D-Tro-Lys-

hydroxyethyl)- - cetyl)-Phe-D-C al-D-Trp-Lys-VakC s -Thr- 10NH2;
vtk ke A S%%ﬂ&%ﬁ"@% BB, TrpH S VAEEGESThr-NH
H2-beta-Nal- B@%ﬂ%@sﬁ%&yﬂ?ﬁ-@ﬁ%ﬁﬁﬁﬁ&ﬁ@%&hw -S-hydroxypropylamide;

(H)(CH3CO0) DsCys Pal-

(H)(4-(2- hydr%x %@? perg%(f ace’tlg/%() et QKXI/‘?hf)eég’ys%I\#% {?rhy@gﬁwgyég}ogta Nal-NH2;
(H)(4-(2-hydrbxyetnyiptopiperikine ethdliégdioryt)eyethyvii-1-piperazinylacetyliPhe-D-Cys-

L5beta-Nal- DE%Y%E%[% RS E@?@X?ﬁ '?E‘t%&l%lé é@%%%eégéﬁgﬁg%@aamm

Pal-D-Trp-Lys-Thr-Cys- Gta NaI NH?: :(H)(C
Trp-Lys-Thr- @Vé%é?a%dﬁmwﬁ?(}i1)1@@?\?@@&}@%]&}@91‘46é?ﬁ@rﬁ%@ﬁét?‘@) -Trp-Lys-
beta-Nal-D-Cys:Bal-DsFrpshys- F?@WW?@W%M%% ArmREoxy ey nial- Zysm

1-piperizineethanesylfony1)-beta-Nal-D-Cys-Pal-D-Trp-Lys-Thr- Cys -beta-Nal- 20 NH}
H2-betaNal- BYERS TSI L e THR R RN atide:  (PCHAGO »beta-Nai b

H(CH3Cl©)| bel?waé;ﬁ%ﬁza?%féﬂl@xﬁwwlﬂE@ﬂgﬁﬂ’wr)\.ﬂtﬂ*@_l_rlﬁ(ﬂﬂ};ﬁé (WJ@W%&H i)
piperazinylacetyl)-beta r-

ooty LR e S TIB ) BTi TT CR-TY7 BT ey Cys-Th-NH2;
H2-beta-Nal-Dpi8+P s D Brpidiys- Thf%@mmmmye nyl -1 -piperizinesthanesulfonyl-D-
25(H)(CH3CQ)hetaNal-R-Gy: Y, e Nat T
hydroxyethyl()&ggplperagzl I%E{P ﬁéli §g§ %Xilig@r Zﬂ%%é;ystﬁ tf\efﬁ’z?im b

(H)(4-(2- hydr@&&%ﬁ@fﬁi%?pbk@ﬁée@b&négui%ﬁ%’)%@‘féﬁiﬁhéﬁmi@s{%{ﬁﬁ tf@}-li:%‘%mueys-Thr-NFlz;

H2-Phe3-Cys:-fykp-fip- bYS T-GYSRRBRNANHR ety damide
(H)(CH3CO)Phe-D-Cys- -Tyr rp-Lys-Thr- C s-beta-Nal-NH2; 30 (H)(4-(2-h droxyet E%/I) 1

-p|perannyla&éfi?rf)’ﬁ?ﬁ@@iﬂy?ﬁ‘%ﬁﬁ%w&f@‘é R ebtA-NEIERIE; Tro-Lys- v al-Cys-2

(1-1)(4-(2- hquw&tﬁwi’}k‘ﬂlﬁ%‘methQF{?@J@WBM@n@ﬁ@%}@#ﬂﬂs&&ﬁrﬂ'@m@&ﬁ}@ﬁt&Nal-NH2;

I(_lHZ) (ErlllengC)ys P%ki%_}gr %Qg%ﬁ%%@%é@gé&gﬂwmyi}ethyéamiée; HZ-bata-

(H)(4-(2- hydrm@zemyrysﬁmpéﬁzmmcéwemm@&mmeywm CysHysheacNal-NH2;

e e L R i e e e

(H)(CH3CO)PIyé:Dxgset yi-DiprEys!s Wﬁi@ﬁtmm#@ @H;(Za(tzi} T‘“;J Lys-Thr-Oys-2R-
{Z-naphthyljethviamide;  (H)X4-(2-hydroxyethvl}-1-piperizinesthanesulfonyy
peta-MNal-D-Ovs-Tyr-D-Tro-Lys-The-Cys-2R-{Z-naphthyliethylamide;  HI-beta-
Nal-D-Cys-Fai-D-Trp-Lys- Thr-Cys- 2R 2-naphihylsthylamide,  (HYCH3CO)-

25 beta-Nel-U-Cye-Pal-b-Tro-Lys-Th-Oys-ZR-{Z-naphthvhethviamide;,  [(H¥4-(2-
hydroxyethyil-1-piperazinyltacetyl ybeta-Nal-D-Cys-Pal-U-Tro-Lys-Thr-Oys-2R-
{Z-naphihylethvtamide;  (H4-{2-hydroxyethyl-1-piperizineethanesuifonyiy-
beta-Nal-D-Oys-Pal-0-Tro-Lys-The-Oys-2R-{2-naphthylisthylamide;  HZ-Phe-
D-Cys-Tyr-D-Trp-Lys-Val-Cys-2R-(2-naphthyhethviamide; (HXCH3ICO Phe-D-

30 Cvs-Tyr-D-Tro-Lys-Val-Cys-2R-{2-naphthyhethylamide; (HY4-{2-hydroxyethyl}
--pipsrazinylacetyliPhe-P-Cys-Tyr-D-Tro-Lys-Val-Cys-2R-2-
naphihylisthylamide,  {(H{4-(Z-hydroxyethyl}-1-piperizinesthanesulfonyl}Phe-
D-Cys-Tyr-D-Trp-Lys-Val-Cys-2R-{2-naphthyhethylamide; H2-Phe-D-Cys-Pal-
O-Trp-Lys-Val-Cys-2R-(2-naphthvllethvlamide;  (H{CH3COWhe-Cys-Pal-0-

35 Trp-bys-Vak-Cys- 2R Z-naphimyisthyiamide; (HM{4-(2-hydroxysthylk1-
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hydroxyethyl)-1-piperazinyiacetyOPhe-D-Cys-Tyr-D-Trp-Lys-Thr-Cys-Thr- NE12;
(H)(4-(2-hydroxyethy0-1-piperizineethanesuitonyl)Phe-D-Cys-Tyr-D-Trp- 5 Lys-Th r-Cys-Th r-N H 2
;H2-Phe-D-Cys-Pal-D-Trp-Lys-Thr-Cys-Thr-NH2;
(H)(CH3CO)-Rieivs@y@@al-D-Trp-Lys-Thr-Cys-Thr-NH2;(H)(4-(2- hydroxsetiyaiedspioesazinylacetyl
%5;‘(2_?2-?55%@2%@%% ﬂemsﬁmé\illf}ﬂﬁrgﬁ y$|:">v§§&§"%%{$“ Lys-Th.r-Cys-Th r-N H2; H
-(2-hydroxyethyl)-1-pjperizinee esulfony)Phe-D-Cys-Pal-D-TrpLys-Th r-Cys-Th r- ;
o beteNa. D OB A S A DR AP R eri e esufory JPhe:
H2-Phe-D-Cy&-Tyt B-ap-Lys-AbhEy s pettRN a2 H2sberNalD BpsiPa-1-Cys-Tyr-
-D-Trp-Lys-Abu=Cys-beta -N.a I-N-H2 : H 2:Ph.e-D-Cys-Pa |-D-Trp- u-Cys-beta-Nal-NH2;
H2-beta—Nal-g}-ﬂ"é§}¥s§'I-&')}°’r%-r rﬁi;%jéuh@ysw F{ﬁﬁﬁ%ﬁ@’ {L{?{J&&%ﬁé&’ SB@YS w%a
H2-Phe-D-PehsFyuyDIFrpibysAfal-PenpbetaNelyiiieg ¢12-Phe-DtR HA-PakPirFrpetlysThr-Pen-Thr-N
1-12;H 2-Dip-D-Cys-Pal-D-1 rp-tysVal:Cys-Dhip-N e Trr-Ove- 25 2.
15H2-F5-Phet,qlg%ysgﬁfﬁ%%ﬁrg%&f—\%ﬁ%ﬁ%ﬁ%eﬂ#}N Ho! 2 Bi-D-Cys-Pal-D- Trp-Lys-Val-Cys-beta
-Nal-N H 2 ; HERR pHERD e PallDEFrpdt el vavesst Inl-pipHeiRae f mnesuifonyiPhe-
H2-0-F-Phe- e Rok-BrTrasLys Yot CUsaRR EhE NI R Bamide: H2-Phe-D-Cys-Pal
F-Phe-D-Cys-Pal-D-Trp:Lys-Val-Cys-p-F-Phe-NH2; H2-F5-Phe-D-Cys-Pal-D- Trp-Lys-Val-Cys-F
5-Phe-N H 2 Hi3R8-Phé e STpAE ARV AIEge: 20ib PRbNiTDe-Cys-Pai-D-
H2-betailal-DrEysHIS-DETepARsMabrbysy R DigaNtitdi; H2-Dip- IHGys:His-Brokipidys-Yal
-Cys-beta-Nal-N Hﬂg‘;Hg’-Dﬁi“- :CYssH.S-DsTrp-Lys- Va L -Dip- 2 ; H 2-beta-N al-D-Cys-H
is-D-Trp-Lys-@gﬁﬁﬁgﬁ’éﬁ“&%ﬁ %%y%a{% %%”T{%r}@ﬁgz%§Va I-Cys-D-beta-N a I-N H 2 ;
H2-beta-Nal- DRy TpéDianpaky s-Vid HEN 8- BybetayNalyNH 2yipi2ibetee tilakBs ClsyAdHE»-Trp-Lys- 25
Va I-Cys-D-piE-RheN B2 HZ- heta N al-B=Cys-Pa. I-D-Trp-Lys-Tle-Cys-hetaNal-N H2;
P Pho DS PR DT e b Y e AN el RERBR-TS
H2-betaNal-D-G§S-PaRD Prpyeydigié-oys bétaoraiiNi B MoapeteNal-B-Bye-P4lp Tt ys-I|
Cys bytaNgk PV 36 HEola R D-GYRAR Tipriars G Ve CYsbaiadl 8ty & 2 betarN o
-D-Cys-Pal-D-Trp-Lys-Al a—Cys-be;ta -N al-N H 2 ; H 2- 30 beta-N ‘ .
al-D-Cys-Pal- Dy - ey & BE R IR B M B ey ear R 748 s- Ple-EVs-B p-N H 2;
H2'I0'F'Phe'@%@?sDFJHFLW%;@k%@%%B%@%ﬁc%ﬁymethyi}--3~ | )
pa-D-Cys-Pal:D-Trp-Lys-Val-Cys-Tyr- 2 . HZ-m:F-Phe-D-CysH is-D-Trp-Lys-Val -Cys-m-F-Phe-N
PRI N R S R e e e R
H2-beta-Nal-B#@ysS-PabDaFrp-liys-Vad-CysiDip- N2 H2-  HZ-Phe-D-Cpa-Tye-D-Trp-Lys-

35Cpa-DyCysRalR: Tip: Ly al-Cys{epaNHg F g 1oL nCys-Pal- DT Peb¥ee riv-nisiz:
¥
{(HHYOH3ICO Fheta-Nal-[-Cpa-Tyr-D-Trp-Lys-Val-Phe-Thr-NHZ; {HM}4-{2-
aydroxyethyi-1-piperazinylagetyly  -bela-Nal-D-Cpa-Tyr-D-Trp-Lys-Val-Phe-

Thr-NHZ,  (FHA-(Z-hydronyethyl-1-piperizinesthanesulionyl -beta-Nal-3-Cpa-
Tyr--Trp-Lys-Val-Pha-The-NH2;, H2-beta-Nal-D-Cpa-Pal-D-Trp-Lys-Val-Phe-
25 Thr-NHZ; {FHHCH3CO-beta-Nal-D-Cpe-Pal-L-Trp-Lys-Val-Fhe-Thr-NH2;
(FOA-{2-hydromyethyl-1-picerazinylacetyl-beta-Nal--Cpa-Pal-D-Trp-Lys-
Val-Phe-Thr-MNiH2Z, {HH4-2-hydroxyettwil--pinerizineethanesuifonyl-beta-
Mai-D-Cpa-Pal-D-Trp-Lys-Val-Phe-Thr-NH2,  HI-bsta-Nal-D-Copa-Tyr [ Trp-
Lys-Thr-Phe-Thr-NHZ2; {(H{CH3COpeta-Nal-D-Cpa-Tyr-D-Trp-Lys-Thr-Phe-
30 The-NHZ,  (HH{4-{E-hydroxyethyiy1-piperazinviacetyly-bata-Nal-D-Cpa-Tyr-D-
Tro-Lys-Thr-Phe-Thr-NHZ, (H)é-{Z-hydroxyathyl}-T-piperizinesthanesutfony)
peta-Nal-D-Cpa-Tyr-D-Trp-Lys-The-Phe-The-NHZ:,  HZ-beia-Nai-D-Cpa-Pat-D-
Tro-lys-The-Phe-Thr-NH2,  (HYOH3COFbata-Nal-D-Cpa-Pal-D-Trp-Lys-The-
Phe-Thr-BH2Z; {H¥4-{2-hydroxyethyl}-1-piperazinyacety(}-beta-Nal-I-Cpa-
35 PalbBTrp-bys-Thr-Pha- Thr-Nd; {H{4-{E-hydroxyethyik1-
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WO 2009/150469PCT/GB2009/050665 Val-Cys-Igl-NH2;
H2-beta-Nal-D-Cys-Pal-D-Trp-Lys-Val-Cys-D-Dip-NH2; H2-
beta-Nal-D-Cys-3-1-Tyr-D-Trp-Lys-Val-Cys-beta-Nal-NH2;H2-p-CN-Phe-D-

Cys-Pal-D-Tiy & 98vek@ys-p-CN-Phe-NH2;H2-beta-Nal-D-Cys- Tyr-D-TrprA /6 BEd@yesE5-Dip-NH2;
H2-beta-Nal-Ry&ys-Bta-Bahe-biysVial-CystbetasNale b MERD- Trp-Lys-Thr-Phe- Thr-NH2:

o B Doy T R T D e R Al st DR SRR DA N2

H2-Trp-D-CydiRalE:Faprkys3Tla:Cys-bietaNakiMta2bial-NH2,  (HY4-{2-hydroxysthylp1-
i

H2-p-CI-PheD~ -5 J,g Rgen _;Y L-., S= 'E INGH- | Lo oo Xt _ _ CRELE
B L T
H2-p-Cl-Phe- i< Fardvetypitys- THeigysipe harephgNHpbeta-Nal-D-Cos-Tyr-D-Trp-
H2-p-Cl-Phe-D;CysiRal:DsLip-lus Gha-Cys-Rl-RRerNHS rur 5. Trp-Lys-Val-Phe-beta-
Cl-Phe-D-Cys-Tr(l)-D-Trp-Lys-Val-Cys-p-Cl-Phe-NH2; o

H2-p-Cl-Phe-i%€ g@r)k%:q%ﬁﬁ:ﬁ%: AERS et NaENR Y/ al-Phe-Thr-NHZ; HE2-D-beta-
H2.-p-a-Phe-RLys-Qys(EhRaArprbystlesSysnpetaNakiNE- 1242 D beta-Nai-D-Pha-Tyr-D-

H2-p-F-Phe-D-Cys-Tyr(1)-D-Trp-Lys-Val-Cys-beta-NaINH2; ) W
Hio-p oD G BeT DTS e BB NATRIE 3 bt Y3 -Phe-Thr-NH2,
Nai-D-Cys- TyirDEFtrelaysiadiiHCys-Dati Nap-NARY ol -Phe-Thr-NH2; or H2-D-betg-Nab-D-
(H)(CH3CO0)-heta-Nal-DCys~Tyr-D-Trp-Lys-Aby-Cys-heta-Nal-NE-12;

H2-p-NO2-P r?g‘fﬁ @gsgrig%”%p‘%y‘isﬁ%ﬁé 8@2%%%& al-NH2;
(H)(CH3CO0)-beta-Nal-D-Cys-Tyr-D-Trp-Lys-Abu- Cys-beta-Nal-NH2;

H2-p-NO2-PhesP: GyssTyr(B2) DTl yss T Cyss NBNELZ (nciue the ‘star
(H)(4-(2-hydE%ﬁy%@é%@%ﬁ%%&%ﬁ %2@%@%&%@ inciide the “stancard
Tyr(|32.-1)-D-¢ﬁ§?§9§iﬁhr(ﬁ%§¥éy@oéfﬁ4gé§wﬁ”‘ WZ;{(FB%A-&h’ydﬁéﬁyé%ﬁW)ilés 652,693
piperazinylacetyldsy NQ2rESe e GyStd Verrd Py SeliBrebys- TV MR discioses GH-RH
H2-pNO2-Phe-D-Cys-Tyr-D-Trp-Lys-Val-Cys-beta-Nal-NH2; (H)(4-(2- o
hydroxyethyl)%ﬁﬁﬁ%?ﬁ’?ﬁﬁgéﬁ%-ﬂ"fﬂf@?-‘ﬁﬁg%}-@%ﬁ%ﬁ-ﬁa - AT R NHARIE DS,
(H)(4-(2-hydrexyethytritepipstazinyiaselylybetaNabRile-R-Cys+25 (1-29) sequence. The
Tyr-D-Trp-Lys-Val-Cys-beta-Nal-NH2, . .~ . . . X . "
F12-beta Nt B ) B L5 vt Pt oy B R by incorporated by
0-0(4-(2-hydroxgethyiy- Topipera2zinglatayi)-betadalbBs CySH R Bz AT pelys it Beg)-Cys-Tyr(Bz1)
-NH2; HgsD-BhgrDRsPeR- Tyr-D-kr s alsCys-The- H2:-D-heta- o e ;l; -D-lrp-Lys-Val-
Cys-Thr%QlHZEH%rfg%iﬁggmd};’ll%%%%- - %%)ﬁ)lgs}%@gll}géy?ﬁsé%gp af—@%% é%ﬁg ARl
H2-D-beta-Nal-1-Ey8eTyFBvirpPEs THe-Bysdbéta- Kl irpising Serd with Ala 1o enhancs

H2-D-Phe DGy Rgl Bt ipdrseliofeyd i WbIRHE-BophenRCHes BYARS TUBS R ABYSYS Thr-NH2:
H2-D-beta-Nal-D-Cys-Tyr-D-Trp-Lys-Abu-Cys-Thr-NH2; .

H2-Dbeta-NaRBe f?ﬁﬂﬁﬁﬁfﬁﬂ_%i‘@ﬁﬁ@ié@%é‘@:m%leﬁfﬁﬁ {1- 29} that includes a
F12-D-p-F-PhssiGys-iakda- hrpwtiyseV ad- Qusfdp-feRhe-Mid2a 2D Big:BzCysa Tyrigbip-Lys-

35Vval-C -be:ta-N‘aI-NI-LZ'H :R-Dip-D:Cys-Pal-D-Trp-l ys-Val- -t%et -Nal- )
200911?§46W@h26€9%§06%%@§% Hf—sﬁ? €. pHe. -é{?@é&:Dﬁﬁsﬁﬁlﬁﬁ%ﬁlﬁet&w-wz;
H2-D-p-CIPhé&:BEEySs-RAE D<lzpldys limEngrp-CF-PhoHNRE, (1-28) NH2Z produced by
p-NO2-D-Phe:D:Cys-Pal- -lVS,- Zﬁlj%y,sgy%'ﬁH' ot i e o
0-NO ZDthr%%%%%&#(@ﬂ%ég ?pzfl%’gga- GS%SQIE)%’ (é %{_i sz;%m amgatsc O nonpoia
(H)(4-(2-hydréxyearyiiya Biperainy et eyt Rp-NOEPRHZ. The turnor inhibitory properties
of antagonists featured in US Patent 5, 842 489 and US Palsnt 6,057, 422
30 have been demonstraied by using nude mice bearing xenografls of

experimental human cancer models. Specific examples include: [Phic-Tyr,
E-ArgZ, Phe (pCH 6, Ampd, Tyr (Mel10, AbulS, Nig27, D-Arg28, Har28hGH-
RH (1-28) NHZ; [PhAc-Tyr, D-Arg?, Phe {pCHE, AmpS, Abuts, Nis27, D-
Arg28, Har28ihGH-BH{-Z9INHZ; [Phac-Tyr, D-Arg2, Phe {(pCh 8, His8, Tyr
35 (Me¥0, Abulhd, Nig27, D-Arg28, Her2®l hGH-REH (1-28) NHZ; [CH2 (OH2)
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5Phe-D-Cys-Pal-D-Tro-Lys-Thr(Bz1)-Cys-Tyr(Bz1)-NH2; (H)(4-(2-hydroxyethyl)-
1-piperazinylacetyl)-p-NO2-P-Phe-D-Cys-Tyr(Bz1)-D-Trp-Lys-Val-CysTyr(Bz1)-NH2; (H)
(5-phenyipropiony1)-D-Cys-Tyr-D-Trp-Lys-Val-Cys-beta-Nal- NH2;
(H)(3-phenylgr6pisagBepeCys-Pal-D-Trp-Lys-Val-Cys-beta-NS-NH2; PCT/GB2089/050665
(H)(3-phertprgmianydys Daﬁy@gﬁyrmﬁ (pLys; WGy sThetaNat N HNS3NIe27, D-Arg28,

10phenyipropjo DG rp:Lys-Thr (H)(3- )

phenyipropiory® %—g?@ysg{ -T’ &%éﬁ%g%ymg%%ﬁ l_%“%rgz’ Phe (pLi} &,
phenyl.propioAp)D-Cys- H‘daﬂﬁ'rpﬁbyé%{aﬁ@jﬁ TEr-ARAHNB28ThGH-RH  {1-29) NHZ;
Bhenyipropiom Y BeC b S s T2 EhE A Sy (a2 Ty (M0, Abuts,
15naphtlﬁll]pﬁ@im%ﬁy@)@’:‘@?sH‘@?@?ﬁ’mﬁ%‘(faﬁ@&%été%%ﬁﬂ;(H)@ﬂz Phe (pChe,

naphthylipropigRyd)- @y@XﬁﬁEﬂbDﬁwwsﬁh{@‘r@ﬁfeﬁﬁa 'ﬁﬂl‘%’\,‘}%ﬂg,oﬁ% AGH-RH(1- 29)
naphthyl]propiony0-D-Cys-Tyr-D-Trp-Lys-Thr- Cys-beta-Nall

naphthyl]prop! %%y@ba%ﬁﬁ Lﬁeﬁ%ﬁ Betd- Wéﬁﬁﬁﬂz %’H)’@ﬁ?hﬁ His", Abu's,
naphthyljprom@@yi @mﬁg@s‘r wzﬁgn;%w;alqﬁ;yggwﬁwa(h%@"{%ﬂ D-Arg?, Phe {pCl)

20naphthy]prapiony1)-D- - VaI Th H2 (H

naphthyhpropo%&% @3@1 @gg{ﬁyl} “H%‘ WEH%%[@R Har2inGi- RH
naplithyllpropiorsAa)- B%@yq{ﬁaﬁ[?{@%@}l_ﬁﬁ}{[}hﬁ@yﬂfmngE*TQH)(BEEQ &, Ci8, Amp8, Twr
bt S A e be?L“H%ﬁi%é%)(fgfzé*H* HOOC
naphthyPiprofsidisi)? Bﬁﬁﬁzﬂyr @m&yg%u@cwmz&%y@g Tyr {(Me)id, His®, Abu's,
(H)(Sphenylylprapony -Gy s TyicDr B kY- A%@gw?@ah@b&‘z‘?s%%ﬂ D-ArgZ,

phenylylproplonylz D-Cys-Tyr-D- Tr -Lys-Abu-Cys-
H2-beta-Nal-B&% Jﬁ)ﬁ})ﬁ*Fg If@yéEEP 3R@2~ﬁ%r@x%ﬁ€%y@ SRy roigIpEd pyRinide;

(H)(CH3G0)-bata;:Naeb1Gys- TyiR-Trpiky sval-fys- %&x?z&(%e (pCl) 8, Citg, Hisg, Tyr
BOhydroxymethyﬁ)'g'h?@dé%ypﬁ%%xlam'§%§H)(4s3(mg Yoy e RH(-20INHZ: [OHS
{CHZY 8CO -Tyrt, D-Arg2, Phe (pCly 6, Alpe, His8, Tyr {E{V10, His11, Abuls,
Nie27, D-Arg28, | Har29] hGH-RH (1-28) NH2Z; [HOQOC (CH2) 8C0 -Tyrt, D
Argd, Phe{pOhB, AlaB, HisS, Tyr(EIVO, Hist1, Abuth, Nigl7?, D-Arg28, Her2gl

20 hGH-RH (1-28} NHZ, [HOOCCHZYZ00 -Tyrt, D-Arg?, Phe(pChig, Alag,
HisS, Tyr(E0, Hist1, AbulB, Nie2?, D-Arg28, Har2g] hGH-RH {1-28) NHZ;
[CH3 {CH2y 8CO-Tyr, D-Arg2, Phe {pChiB, Ala8, His8, Tyr {EM0, Hisl1,
Aputh, His20, Nie2?, D-Arg28, Har28] hGH-RH (1-28) NH2; ICH3 (CH2)
GLO-Tyrt, D-Argd, Phe (pOHB, Alal, Amp, Tyr (E110, Hisi1, Abuts, His2g,

25 Mied?, D-Arg28, Har28hGH-RH{1-29WHZ, HOOC {CH2Yy 2C0-Tyrt, D-
Arg2, Phe (pCh 6, Ala8, HisG, Tyr (B0, Histd, Abuib, His20, Nle27, -
Arg28, Har2hGH-RH'  {1-28) NHZ; MOOC(CH2YIZCO-Tyrt, D-Arg2,
FhelpGht, Alad, Amp%, TwrEi0, Hist1, Abuls, His20, NieZ7, D-ArgZ8,
HarQ?ﬁEaGH—RH{?—EQ}N%—%E; [-Mac-Tyrt, D-Arg2, Phe {pCh 8, Ala8, HisS, Tyr

30 {EIV0, Higtt, AbutS, Nled?, D-Arg28, HarZ8lhGH-RM{1-28) NH2; [CH3
{CH2) 6C0 -Tyrt, D-Arg2, Phe (pCl) 8, His8, Tyr (E1Y°, Hig", Abu'5, Nie27, D-
Arg28, Har28hGH- RE (1-28) NHZ; [CH3 {CH2) 8CO-Ty', D-Arg2, Phe
{pht, Ala8, His8, Cit15, Nie27, D-Arg28, har28ihGH-RHM (1-28) NH2; [CH3
{OH2) 8CO-Tyrl, D-Arg2, Phe{pChE, Ala8, His®, twrE0, His11, Hists,

35 His20, Nied?, D-Arg28 HarZBhGH-RH {1-29) NHZ; [CH3 ({OH2) 8CO-Tyr, D-
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piperazinylacetylybeta-Nal-D-Cys-Tyr-D-Trp-Lys-Val-Cys-2R,3R-(2-
hydroxyrnethyl)-3-hydroxy)propylarnide;(H)(4-(2-hydroxyethyl)-1-
piperizineethanesuifonyi)-beta-Nal-D-Cys-Tyr-D-Trplys-Val-Cys-2R}3R-(2-
hydroxymeth¥§@: 20p/thety ) propylarnide;H2-beta-Nal-D-Cys-Pal-D- Trp-Ly$:CT/GB2005/050665
35Val-Cys-2R3ER(Zhydraxymetnd)-sibydioapnapy lamide H{GHIR0)b a2 WRie 27,

2008/15046SRCTICE2008I050065 Nk o b2 B B3 QU AR g methy) 2

hydroxy)prop
(H)(4-(2-hydrgx§etBy ) kpiperaziny (e tyl betd-Na-DT ysER 4k D-apol y3\vak Giis=2R 3R -(2-hydroxy

hyl)-3- 1 - _
Nl bSO B e T
H2-beta-Nal-EEye. Feh Hasi Jer TREC Y RABRE (2 iyRirBrimaaiy B Ay Giembfogftarmide;

(-1)(CE-13CO)hetay %ﬂ@ﬂ%@;@&@“@%ﬁﬂ%,@yﬁ?%RqéBrs(%hx@égxﬁwhx;p s(é:»x@épxwpropymm'd
e; 0-0(4-(2- h droxyethyO 1 piperazinylac é?llgd@‘ta Nal-D-Cys-Tyr-D-Trp-Lys- hr-C s 102

R,3R-(2-hydr&&§iet iy A)L8- Ny droky foropA %ﬁb(ﬁ@ﬁiﬁyfdré%?&hjﬁ {GH3 |
plperlzmeethamﬁ;ﬁglfqnw) peraNabi:Qys:iT W-RzBntys-ThrCys2RESR- (Zcou 18, Nig27,

hydroxyrneth )3 Q e;H2.-beta-Nal-D-Cys-Pal-a-Trp-ty,

Thr-Cye-2R. ﬁ;}@% ﬁ%@"ﬂéd@ %@51' o vt BAG2, Bhe(pCiie, Ales,
(1- 1)(CHBOO)%3§&N@!‘{E&B§&$%?§&I%D M%Eﬁfs?ﬁh@”Eﬁ-E%WHﬁfhWﬂ@kymémyIZ%@;— NHEL:
hydroxy)prop droxyethwl)-1, . - ;
plperazmylaggﬁ%%e}%g?@%g§ Péy% rpéﬁys tﬁ?[ C%s%ﬁ 3&&9 h (’ffr%o%/:%'e%y%? i
hydroxy)propflamifsieyia2?, D-Arg28, Har2g] hGH-RH (1-28NHMe; HOOC (CH2) 12C0-

(H)(4-(2-hydrexyeihyl):1;piperi u 1 DT s-2R,3R-(2-h
ydroxymethy%g hﬁb;/(,ﬁr ﬁlxg!?ﬁ%mlg%%qeﬂﬁg g%éybf(\? eg%gﬁgg V%I é&) élr %ébwé(?fe%{z-

20hydroxymethiyK 34kt F‘B%i’}'lé’ﬁ@iﬂ”ej 37(§P4-3§(Hl2ﬁ"§ Hé-ig: W&WTF@@y@V&PCyS 2R

3R-(2- WrOW@gt@%@M'm@pﬁ@W@rﬁW@ 8511, G2, Abu 5 Hsszﬁ Ormnz1
hydroxyethyl)-1- p| erazmylac tyl)Phe-D- C%ﬁ‘) yr-D-Trp-Lys-Val-C

y -
(2- hydroxyméﬁ% 3}%‘7% &'Wﬁ?gx}gfp@ 53&%? SGQ Tvrs 3-Arg2,
plperlzmeethm&smtomﬁ)mmr% -TyriD; Fpdtysavial 2Cx6:2R 3Ry, Orn2 1, Niel7, D-

25hydroxymetin: -y PRV A HE RS CYS PAER-HR SV pre oy
Ala8, HisS, Phe (DNOZMO, Hist1, Om12, Abuts, His20, Om21, Nig2?, D
20 Arg28, Her28ihGH-RH{1-2DNH2; [CHRCHZBO0 -Tyrt, D-Arg2, PheipGhs,
AlaB, His8, Tyr(ENM0, Histi, Gmit2, Abuls, His20, Om21, Nle27, Arg2s,
Har20] hGH-RH {1-28) NHEL [HOOC 8CH2M12C0 Ty, D-Arg2, Phe {(pCl) 6,
Alas, AmpY, Tyr (B0, His®, Om, Abuls, His20, OmZt, NeZ¥, D-Arg28,
Har2g] hGH-RH {(1-28) NHZ; [HOOO {OH2) 2C0 -Tyrt, D-Arg2 Phe (pCh 6,
25 Alag, HisB, Lip™, His", Om12, Abu'S, His, Om21, Nie D-Arg2d, Har2®hGH-
RH (1-28) NH2; [HOOO(CHZY2CO -Tyrt, D-Arg2, Phe (pOh &, AlaB, Hish
Phe {(phNO2Z2¥10, Histt, Oz, Abutb, Hig20, Om21t, Nled?, D-Arg28, Har2g)
hGH-RH {1-29) NHZ, HOOC (CHZ) 1200-Tyr, D-Arg2, Phe {pC) 6, Alas,
Hish, Tyr (EU10, Bist1, Otz Abuid, His20, Om21, Nie27, D-Arg28, Har2
30 RGH-RH (1-28) NHEL [OHMCHZBCO -Tyrt, D-Arg?, Phe {pCh 8§, Alsd,
Ampd, Diptd, Higtl, Omi2, AbulB, His20, Om21, Nle2?7, d-Arg2s,
HarZ8ihGH-EH {1-28) NHZ, [CH3CHZ2BOO ~Tyrt, DMArg2, Phe(pCha, Ala
Ampd, PheloNGZ2310, Histt, Omid, Abuld, Hiszd, Gm21, Nie2?, D-Argl8,
har2GhGH-RH{1-20INHZ; [CH3 (CHEY 80 -Tyrt, D-ArgZ, Phe{pCiis, Alag,
35 Amp8, Tyr(EMG, Histt, Gmi2, Abuls, His20, Omet, N7, D-Arg2s,
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Cys-2R,3R-(2-hydroxyrnethyl)-3-hydroxyjpropylamide; H{CH3CO)Phe-D-Cys-
Pal-D-Trp-Lys-Val-Cys-2R,3R-(2-hydroxymethyl)-3-hydroxy)propyiarnicie;
(H)(4-(2-hydroxyethyi)-1-piperazinylacetyOPhe-D-Cys-Pal-D-Trp-Lys-Val-Cys2R,3R-(2-hydroxymethyO
-3-hydroxy) prop aniidet¢H) (4-(2-hydroxyethyl)-1 - PCT/GB2009/056665
30piperizineethanesuiienylRPhe-B-Qys=PalkpErpchiys: ahGysr2R, 38- &gz Phe (pCl 8,

hydroxymethy1)-3-hydrox Y. he D-Cys-Tyr

Cys-2R SR( ]f‘%i;% &?me%ﬁ%%g ﬁ%?’éj ;J)%F Iﬁﬁf(ﬁg 5 (5@%@ ée?? - Arg28,

CéyshTé/r D- Trmw}fm@&s&m 3%@2wdrmmqthw&3é ,f:a hyidroxyJpropglartide (& )64
2-hydroxyet s :

35Tyr-D-Trp. %%Tﬁ g? ngrgq%&ﬁy&%uhy&% Ec”Z?propy Famide? 4 wgHee,

2009/15@469!5?@’%3%25@@6’505665 } NHEL [HOGC {CH2) 1200-Tyr, - ﬁ‘d’ﬁ? Fhe (pCHe,

(H)(4-(2- hyd%@tw&&gp@mn@ﬁéha@%%%o%wae@s%aﬁﬂm@ TRy TG ¥8s2RBR-(2-hydroxy
methyl)-3-hydroxy)propyiamide;H2-Phe-D-Cys-

Pal-D-Trp- Ly@@hﬁ'@i}s@?ﬁ%ﬁﬁ@?hﬁﬁfé%@fﬁ%}j’%%dﬁ%y)p%ﬁy&&m@@e (pCl) 6, Alag,

(H)(CH3CO)RDefa- Gy Eéh@ﬂfm%ﬁh‘r @MﬁéRﬁ&@% hyglrosymetiy!)13=5hydieegmsopylarnide;
(H)(4-(2-hydroxyethyO-1- p erazi %I/}%Cety ge. -

Pal-D-Trp-Lys ey §W(§ Wi&*@ﬁ%&&%&ymﬁo&ﬁm%é&m PG &, Ald,
(1-1)(4-@rhydxmpethirl)- Hipinetizing etianssuiforyQ RheD- Giis:RalrDAFge4, ysEregysi2R, 3R-(2-hydro
xymelhyl)-3-hydroxynr, 104100 [,

e e B R R S O TR RR R ) B B BP R eRh R -
10Cys-Tyr-P-EipcyE-V dieys: 2R (2- nhiptithy Etdlafinde (A2 hy BrdxgetyaP s hiEH-

- | -Lys-Mal-Eys-2 - ethyarnide;

e ooro e as] NAEs HOTY () Lo 22 P EPRE
Nal-D-Cys-TyiDe¥ rﬁl%.’:’\/é?@y% FR(Znédphthy)etividnfiraz 1. Nie27, D-Arg28, Har2g]

H2 betarhial DEyeral APy ahGue ABHE RaRHE Vil Iatpid: BAUGIHGR) Rlp-Nal- 15
D-Cys-Pal-D- Trp Lys ai-C ?QI Vﬁ) -naphthyl)ethylarnide;

hydroxyethyl -1t eﬁﬁa%"—(’:@s@%ﬂﬁ T%’E"é%@/é‘?@ﬁ‘iéﬁgz %ﬁ%@ﬁ )ethylamide;
(H)(41-(2- hydmexz@!;hmk)sﬂé mﬂe(rzmmaaesmw@aam 400-Tyrt, D-Arg2, Phe (8CDS,

Nal-D-Cys Ty er ALty S NE Y TR e SR SR e g C (0F2) 400-
20beta-Nal-Digys{FyirBiET Rk ye:The. CGys2 RA2: hApNth g e thydarrditle HEA M- (25 H-RH (1

20 203 NHZ: [CHE (OHZ) 8C0-Tyrl, D-Arg2, Phe (pCH 6, Arg®, Abuis, Miez?, D-

Arg28, Har8hGH-RH (1-28) HNH2, MHOOCCH2WOG-Tyrt,  D-Arg2,

Phai{pChie, Argd, Abuth, K27, D-Arg28, Her2fihGH-RME{1-Z01NHZ;

[CHAHOCHZIBCO-Tyrt, D-Arg2, Phe pCly 8, Argd, Abu'd, NieZ7, D-Arg2s,

Her201 hGH-RH {(1-29) NHZ, [HOOG{CHZIBCO-Tyrt, Dofeg?, Phe(plhs,

25 ArgH, Abulh, Nig27, D-Arg28, Har2@hGH-RH{T-22INRZ; [CH3 (CHZ 000-

Tyrd, D-Arg?2 Phe GG, ArgS, AbuiS, Nie27, D-Arg2i, Hard8hGH-RH(T-

2OINHZ; HOGO (CH2) GCO-Tyrt, B-Arg2, Phe (pChE, ArgB, Abuls, Nig27?,

D-Arg28, HarZ@hGH-RR{1-293NH2, ICHD (CH2Y 1200-Tyr, D-Arg2, Phs

(PTG, Arg8, Abuls, NleZ7, D-Arg28, Hard8ihGH-RH {1-28}) NH2Z; [HGOC

30 {CHZY RCO-Tyr\ D-Arg2, Phe (pCOHB, Argh, Abuth, Niel7, D-Arges,

Har20hGH-RH {1-28) NHZ; [OH3 (CH2) 4CO-Tyr1 D-Arg2, Phe (pCh &, ArgS,

Abuts, Nie27?, D-Arg28, Har28ihGH-BH (1-28) NHE; [HOOOC (CH2Y 4C0-

Tyrt, D-Arg2, Phe (pChHS, ArgY, Abuls, Niel7, D-Arg28, Hard8hGEH-RH (1-

283 NHZ, [CHI {CHZY CO-Tyr1, D-aArg2, PheipCiit, Argd, Abuib, NieZ7,

35 Hard8, D-Arg29ihGH-RE{T-20INHZ, [Phac-Tyr, D-Arg2, Phe {(pClY 8, ArgS,
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hydroxyethyl)-1-piperazinyinetylybeta-Nal-D-Cys-Tyr-D-Trp-Lys-Thr-Cys-2R(2-naphthy)athylamicie;
(H)(4-(2-hydroxyethyl)-1 -piperizineethanesulfonyl)-
beta-Nal-D-Cys-Tyr-D-Trp-Lys-Thr-Cys-2R-(2-naphthy)ethylamide;

H2-betaNal-BvGypseRadels9l rp-Lys-Thr-Cys-2R-(2-naphthyDethylarnide; (HHQH:8603)/0528665

Ee(tja Nal- [r)] C)mE’@I Rrdzxp; wérjehrtw N%BJLD(PZ-’W l wég{w?;%dﬁm (4 gc{:} ;ﬂ;‘]hﬁaD —
ydroxyethyi)-1- a ai-D-Cys-Pa rp-Lys- L naphthyDethylarnide;
()4 (2- hydré(}%g‘%l)- _plg% F?ane"éﬁﬂ&ﬁy.’}‘*“‘ PRy TSR e ngnhig
beta-Nal-D-Cy$-Raje B4 E i - T&m@mﬁé&{bap@hyﬁemmnmmgg Abnts, Nied7, D-
H2-PheD-Cys TP~ Sz ethylarnici e- -

30Cys-Tyr- D@I‘ r(]géLéD r2 yé’\@é’zﬁg %ﬁﬁyﬁ%ﬁ%ﬁ%mﬁ% (H)ﬂ?f{ﬁg%ydroxjggf

-1- plperaﬁlnylébetkjl)ﬁhed:?’ MW&DH&&%@%+@93@R%2§EHé;‘ph%ﬁy&etﬁ}yﬁamld@ Am,z
(H)(4-(2-hydr t ,1)_ pi in th nesufenyhP, C)g "‘ (2-naprithyl)e
thylarride; HZQI%%% 15 %%% T%[? L%s?\\/ﬁﬁﬁgysﬂzé}ggg naplit eqtthyramld’5 téa% %?_5
3CO)Plie-CydPehp; %T%@“@&\/%ﬁ@ﬁé@mzfﬁ%hmwﬁwm|H@aﬁ)(ﬁ1(@—@1§ﬁf&%fﬁy1) 1- WO

2009/150469RGHEA2009°065 fincsaziyyiagehhhe-RCysd BalsDtif{@ LygeVakiGyss 2R-(2-
naphthyl)ethylarnlde (H)(4- éz hydroxyethyl)-11- é{)ﬁ erlzmeethaneswfo

D-Cys-Pal-D- ﬁérﬁzi_ys{:\/%l% S- ‘ﬁ?&?}%ﬁd lﬁﬁﬁrdf@fﬁﬁ@@é@z‘r f ke (pCl} 5,
D-Trp-Lyg- Thc@swmtwswmee ﬁh&@ﬁﬁﬁ@@m@ GYSHME-DFhAC-Tyr 1,

5Trp-Lys-Thr hi] th L ro

piperazinylacg ﬁﬁz F% a&')fi’ M Ef%@y@é ﬁ%ﬁﬁg#@@ﬁﬁd H{1-29)
(H)(4-(2- hydrm&yétﬁwﬁﬁﬁlrﬁ@hmmﬁasumemﬂo@eu (ps::%}fs wstéﬁ Cit9, Abu15, Nie27,
D-Cys-Tyr-D- ~The y

D-Trp-Lys- Th:@g\@%? % %ﬁp thyD n?/?!\grgue%g %&&}Q%g}i e Cy s% s SK"}Q} 6, -
10Trp-Lys- Thﬁd@ﬁs%‘-’(z’%ﬁaﬁﬁtH}}%ﬁ“*xy%ﬁnr@é&mexr@ﬁ@rbwéﬁﬁym@sHz Phac-Twt,
pinerazigyiscefyifhe i CyscRAkDHRLYSGENIACY S 22y NanA MRS ISH-RH (-

(H)(4-(2-hydroxy y11 1- erlzmeetheneswfon yi)Phe-
D-Cys-Pal -1 NEETHE O DR oAty eth R Hile BISLbdiaar Ble2?, Har2s, D-

Ai‘§2§ﬂ]"1(}¥“i RH {(1-29) NHZ, [Phiac-Tye, D-Acg2, Phe (pCh 8, Arg8, Amp™,
Apus, Nie2?, D-ArgZB, HarZ28lhGH-RH (1-28) NHZ, [PhAc-Tyrt, D-Argz, Phe
{pChy 8, Har®, Ampi0 Abuf, Nle2?, A28, Har?d hGH-RH {1-28) NH2;
20 PhAc-Tyrl, D-Arg2, Phe (pCl 6 Arg8, His'o, Abu's, Nie 27, D-Arg28, Ha}
RGH-RH {1-20) NH2: [Phac-Tyr, D-Arg2, Phe (pCh 6, Arg®, Chaid, Abuls,
Nigd?, D-Arg28, HarZ0hGH-RHE{1-20)NH2; [PhAc-Tyr', D-Arg2, Phe (pChs,
Harg, Tpiid, Abutd, NieZ7, D-Arg28, har28hGH-FH {1-28) NH2, Phag-Tyr,
D-Arg2, Phe{pChe, Harg, 2-Nall, Abuts, Nied?, D-Arg28, Haer28lhGH-RH(1-
25 Z29NHE; [Phac-Tyrt, D-Arg2, Phe (Ch 6, Har®, Dip10, Abulh, Nie27?, D-
Arg28, HarZ8hGH-RE (1-29) NHZ: [PhAc-Tyet, D-Arg2, Phe{pChs, Harg,
Phe (ONHZYO, Abuld, NieZ7, D-Arg28, Har28hGH-RH (1-28) NH2; [PhAc-
Tyrt, D-Arg? Phe (pC zu Har®, Trpt®, Abuté NigZ7, D-Arg28, Har28hGH-
RH{1-293NHZ; [PhAc-Tyrt, D-Args, Phe{pChs, Hard, Phel{pNO2310, Abuls,

30 Nied?, D-ArgZ8, Her28lhGH-RH{1-29)NH2; Phic-Tyrt, D-Arg2, Phe {pChHs,
Harl, 3-Palt0, Abuth, Nied7, D-Arg28, Hardd) hGH-RH (1-29) NHZ; [PhAc-
Tyrl, B-Argd, Phe (pCh 6, Har®, Tyr (EU°, Abutl, Nie2?7, D-Arg28, HarZ8)
hGH-RH (1-28) NH2; (Phac-His', D-Arg2, Tyr8, Har®, Bpald, Abu's, Nig2¥, -
Arg28, Har28] hGH-RH {1-28) NH2; [Phac-Tyr', D-Arg2, Phe (pChH 8, Argd,
35 Harid, Abutb, NleZ7, D-Arg28, Har2@l hGH-RH {(1-28) N2, [Hea Ty, D-
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Cys-Tyr-D-Trp-Lys-Abu-Cys-2R-(2-naphthyl)ethylarnide; H2-Phe-D-Cys-Tyr-
15D-Trp-Lys-Abu-Cys-2R(2-naph.thy)ethylarnide;H2-bela-Nal-D-Cys-Tyr-D-
Trp-Lys-Abu-Cys-2R,3R-(2-hydroxymethy1)-3-hydroxy)propylamide; or H2-

Phe-D-Cys- TweDeﬂ'srmthbu Cys-2 R 3R-(2-hydroxymethyl )-3- hydroxyppnopgtaonigkases

H2-Phe-D- Phﬁrgyr EMS@T%F@ g %%uPﬁ%%Eh%TMtg@sTrm Ayg1Vakbhg Thr-NF12;
H2-11he-D-C a%%afw %s 2QVal-Phe-Thr-N112;

112-beta-NalD: éb}jgﬂ\%ﬁm?e The p;ﬁxig g Har®, TyriMeQ, Abuls, Nig27,
(H)(CH3CO)-hptardizd: w&p@ﬂw&ﬁmk;@émh%eﬁﬁbmwa (B2 Phe (pCDB, ArgS,

e e B I S5 TR e o
H2-beta-Nal-B-EpaiRal: BFup., yidivai- Pher@3d) hHMQI},ﬁGH RH{1-28 NHEL [Phac-Tyrl,
CH3CO I
EE%E4 ?23 hyér%i?er Iﬁ%l eré%%n% %éﬁt)%%g@ Eﬁq ;“'légﬁ) "A{ s2 8\/?@%% %Er NH2;
(H)(4-(2- hydré%éx}éﬂw?@féiﬁuﬁ‘@riﬁhé@tﬁ&he@uﬁﬁ@@lﬁ’mf@mﬂaﬁw@rfa Fﬁa!-ﬁﬁﬂéwé waAEPhe-Thr-NH2;

H2-beta-Nal-R,Caa-TyrB, Tris- Aysd. hhpﬁ%@élﬁ!% {479, NHEL fHoa-Tyrt, D-Arg2,
(H)(CH3CO0)-beta- Nal-D- C%a -Tyr- Tr - hr-Phe- 30 Thr-1\1

(H)(4-(2-hydréXfetri)ifip @vﬁzfﬁsywéé%) Dot El- ﬁi@?ﬁaﬁyﬂiﬁﬁpiﬁgﬁmﬁﬁ%ﬁ*ﬁriWZ

ﬁHg(gl (Zﬁhyd;@@w%mmP Jggwe@n@ﬁzhgm@«swg@;y@ betarNagDERaTy&REP s T hisPhe-Thr-NH2;
eta-Nal-D- a I

(H)(CH3CO)- g&%?f%af*@”&?&é *%[io%(]z ‘?’p’ﬁtéfﬁ‘hr%ﬁ@z Phe {(pCl) 8, Harg, Tyr

(H)(4'(2-hydrw&gﬁﬁyl)ﬁlﬁmﬁeraizmé}?la@&i}%et&%&d&@p?@pﬁ&ﬁﬁﬂﬁl%rpﬂggsm Pirehr-NH2;

(H)(4-(2- hydr 5 6 P T/ 9/050665 nesuifonyl)

_beta-Nal-D- cﬁx rtyf%cizp:@f‘; %h 8rﬁgir Nﬁégﬁ% RBIPEOIREE AR T

H2-beta-Nal- M@MHEW@L@@W,MMEWNQ Nrgz Phe {pCi) B, Har®, Tyr (Me)10,

(H)(CHIE0) beigaheBpe YO R b/ e el g M (B o FFﬁ A

piperazinyiacetyl)-beta-Nal-D-Cpa-Tyr-D-Trp-Ly al-NH ydroxyethyl
)-1- p|per|2|negﬂﬁ%rﬁ%@mf‘%ﬂﬁé’“@etﬁ}’ﬂéﬁ@l@pé‘%ﬁ)ﬁ%ﬁ/ﬁﬁf&% Eﬁefﬁﬁﬂ&?&ﬂ@iﬁ hG

H2-beta-Nal-Rs@pa-Tyy-Refrp-bysaValP ek al\l;ahgl B, Harg, Tyr Me10), Abuls,
H2-beta-Nal-D- C a-Tyr-D-Trp: ?i{s: -Val-Phe' e ¥ 3

Ho-D-betaNak o e PHRZS A TR P HADFH-R - 30) NH2: Hoa-Tyr, D-Arg2, Phe
H2-0-beta- Na{lg@J:PI%e Ry TrprLygshing: PhesThr-Nde22; D-Arg2e, Har:a?ﬁ D-Arg30hGH-

1012-DBeta Ny D g T F BT LYo Al B TRENBZD o I b0 Aouts
Cpa-Tyr-D-Trisieyg; ialdrpethettaial-Nast2l] hGH-RH (1.30); [PhAc-Tyr, D-Arg2, Phe
{pCl} 8, Hard, Tyr Ment(, AbutE Mle27, D-Arg28, Har20, Agm30! hGH-RH
{1-30}; [Phac-Tyr, D-Arg2, Phe {(pCh 8, Hard, Tyr (Me10, Hist1, Abuils,
Mig27, D-Arg28, Hor28IhGH-RH{1-29INHZ; [Phac-Tyrt, D-Arg2, Phel(pChe,
25 Har®, TyriMel10, Harlt, Abuts, Nie27, D-Arg28, Har2ehGH-RH{1-28) NH2
(Phac-Tyrt, D-Aeg2, Phe(pUht, Hard, Tyr (M1, Amp11t, Abuls, Nie2?, D-
Arg28, Har2d) hGH-RH {1-28) NH2, [PhAc-Tyrl, D-Arg2, Phe (pChB, Harg,
Tyr (Meyi0, O, Abuts, NleZ7, D-Amg28, Har2@hGH-RH{1-28) NH2,; [PhaAg-
Tyrl, D-Arg2, Phe (pCIOG, Hard, Tyr (Me)y®, Abuth, His20, Mie, D-Argas,
30 Har20hGH-RH{1-29) NH2; [Phac-Tyr', D-ArgZ, Phe{pChii, Hard, Tyr (Meyid,
His™, Abuts, His20, Nied?, D-Arg28, Har28ihGH- RH {(1-29) NH2; Phac-Tyr,
D-ArgZ, Phe {(pCl) &, Argh, G5, Nie2?, D-Arg28, HarZShGH-RH(1-28NH2Z;
Phact, D-Arg?, Phe (pCliS, Argh, Abuth, Nie27, D-Argd8, Har29] hGH-RH
(1-28y NH2; HindAcD, D-Arg2, Phel{pChio, ArgS, Abuill, N7, D-Arg2s,
35 HMarZ@ihGH-RH{1- 28) NH2, [Phac, D-Arg2, Phe pCl r, HarB, Tyr{Ma)id,
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GHRH peptide analogues date back to the 1990s, and include the 'standard antogonist' [Ac-Tyr,
D-Arg2jbGH-RH (1-29) Nha. US Patent 4, 659,693 15 (hereby incorporated in its entirety by reference
thereto) discloses GH-RH antagonistic analogs which contain certain N, N'- dialkykomega-guanidino
alpha-amino ¥We\AEsitdéeS in position 2 of the GH-RH (1-29) sequence. TREF&BN#AGPeASlications are
of note, ail of hith, ateldiErebp-ircgporated by Giferatide (heteio MR 1IFIGA23 degaribes hGH-RH
modificationsdncluding: 20 replaci r,Ala2, A Asngd. with their Q-isomers, replacing Asne
with L-or Dsgﬁ%é%gg ré??érr?]f %%%gr%D- %}‘é%rzé%f%ggéé@%ﬁ?\%%hgﬁgﬁéﬁ%% (z{rh%ﬁiphilicity of the
region; and régtacingGey'S with AladgAlb FUS5(084G 53 desciilips! an alaldgue-{Seisi
[OH2-NHI-Tyrill | ) that,i pseudepeptide d.(}e. a:.peptide bond-reduced to a
L2 e 8 %ﬁﬁ%a%ﬁwﬁ% AR IR
US6,057:422Nikelose-afdags 167 Fies MR [E20) Kb 2¥prédidedy repidsnierit 6PVEridus amino
acids and acylpgtignamithranematic IQIA?@QBPIE%@@PEQPW(WQ@}Wﬁﬂf@d:ﬂ%ﬁ @-2QYNH2. The
tumor inhibitory properties of antagonists featured in US Patent 5, 942,489 and US Patent 6,057, 422
30 have beefggn{gﬁé}tﬁa@&%@ USHY riudd$hice BedERG xsHBgRRE B eRpeamantal Biirman cancer
models. Spegifis/exarmplasinciude: (RIAG THaB:ATg2, (Rhe(PCALE; AMRSITyritMegl®, Abul 5,

0 Aras, SN CRH T ey P ALY AT ERE (5o & Arb 1o BRI o Abuts.

N1le27, D-Argg8; Haide? hGHARKE129)I9]-REHAIHE! (C192) NWD; 260915 0469PE FIGB2009/050665

6CO-Tyri, D-AsgR, Abe {3Q1)6, 9, T )AORABLS, N ANg28 :hGH-R1-1(1- 29)
NF2: 11000 (D1 B Tt D0 A ) R (000, ey DA AP a2,
Har291bGH- R4 (FR29pRHZgH00E (Hrd) 200 TyiidaB7afg2vabe. (P iR &mpd; TY#@e)10, Abuls,

5 MeV, D-Argg8pHarRIRIG HyRK (1-29) NK2) TPhAg Ty DA 2, Abe(RGAI6, Amp9, Tyr (Me)10,
Hisil, Abul5, N1e27, D-Arg28, Har29QJhGH-RH(1- 29) NH2; [PhAc-Tyr', D-Ar%Z, Abe (f)Ozi) 6, Cita,

AmpO, Tyr (MY 0-HIES. ABGSAtTE27 . MR8 igarsdt hBHCREAI YY) KEACHEMAG Ty, D-Arg2,
Abez (?5115)36( @h%b%ﬂ%%btyﬁ,(M@f@mfﬁﬁki%?é’@%%@%%@#@*&g%igaﬁ%%ﬂ@@@?':»%R"H 102(1-29)
NH2; [CH3 (GH2).6Q0-Tyr, D-Arg2. The (pCl) 6, Qita, Amp9, Tyr 10, His" Abu15, N1e27,
D-Arg28 hGl%ffH J%lﬁ%b%{ifh%%ﬁéﬁ?(oé%}ﬁ%oo%%{%%@%ﬁ&ﬁ%%@ﬁg at’%f:‘fbAﬂﬁ%,!\lTyr (Me)10,
His", Abu's, N7 Byiig 28 Har2 9k 12 OeiION 3@ H?) 600% Tyik ThaigRiRHe2CI)6, Cita,
Amp9, Tyr (Ef),, His", Abua.Nl1e27 ,DsArg28, Har201.hoH- 16, RHA1- AGH3 (CH2) 6CO-Tyr,
-Arg?, Abe (D) 65 b0 Fy EE TRt MBS K1 O 20HeHS
Har291bGH-R¥{e 29 R SRS CH2) BoG LT st DA 2OADE [0S A& HISSTFIHED) 10, Hisl1,

Abuls, B_bleZgy&ﬁmgﬁ%wﬁk%@%%%h%'ﬁldi'y’*?@%mﬁ25ﬁtf.‘§8®§az i, 8081 0yBeDarg2, Phe(pCl)6,
Ala8, His9, Tyr(E1)10, .J:iIS| 1, Abul5, Nfe27, D-Arg28, Har291,20 hOH:RH (1-29) NH2; [HO00(

H2)1200 -TyYBIAT92. BREMHE 16 KT 48 AFROPIGHENL G Hisl D-hpulsiN1807 Braky28, Har29]
hGH-RH (1-2@)}4NH25 {GIH3; (GIE) 690-PyrrR A2 LFhete0d)6,"AlaR, Ml Tyr(ENA0, Hisl 1, Abuls,

1

His20, Nie27, D-Arg28, Har291 bGH-RH (1-29) NH2: [CH3 (CH2) 6DO-Tyri, D-Arg2, Abe (p01)6, Afea,

M Ty (O R 2 B0 A e BtAOP S TR LT BETS: o

(01-12)1 200%?[y|’1&W@Z}ﬁh@ﬁp(:lmﬁﬁﬁzﬂs% Tyﬁ;"(EI*}aFQQ%ﬁ?k?ﬂf,, AbWS}Q’ﬂﬁZ@EMGZZ 0- Arg28,
9, Tyr(Et)10, His11,

Abuls, 120 NT280 0 36 A 201 THEEH T FONEE R T3 0. A2 Abe (bep 6, AL,

His9, Tyr 30(E)10, 111511, Abul13, N1e27, D-Arg28, Har29]hiGH-RH(1-29) NH2; [CH3 (OHZ2) 600
“Tyn, D-Arp2 A, 1&1%59%%@ féﬁ%ﬁ%ﬂé@"sﬁ%éﬁa %%&Q%Q&I@&-!%@M (1-29) NH2;
[0113 (0112) 6CO-Tyr, D-Arg2, Phe (p01)6, Ah8, His9, 0it15, Nle27, D-Arg2s, har29IhGH-RH (1-29)
NH2; [OH3 (CHYB00 N rEBoATE P Ha(PTDE MRS Eige/ #nby To:- HistYehids, (88FRs20, Nie27,
D-Ar928 Har2@klde H-Rini (3629 sNH2, (B8 L3 {6 H2) GO MR- Q) o1 eu-MH,  {code
20091150469PCT/GB2009/050665 .. . \
30 namad Bivk28187) D-Cpa-Gin-Trp-Alg-Val-Gly-His-Lau-o [CHNHLPha-NH;

{code  named  BIM-Z81588),  and D-Phe-Gin-Trp-Ala-Val-Gly-His-Lau-g

[CHADH]-Cpa-NHz  {code  named  BIM-2818%Y  D-Phe-Gin-Trp-Ala-Vai-N-

methyl-D-Ala-His-Lau- methyiaster, and D-F-Phe-Gin-Tro-Ala-Val-D-Alg-His-

Lau- methylester,
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Arg2, Phe (pa) 6, Ala8, His9, Tyr (E010, Hisl 1, Orn12, Abul 5, Orn21, N1e27, O- Arg28, Har29]
hGH-RH (1-29) NH2; [OH3 (OH2) 6CO-Tyr’, D-Arg2, Phe (pa) 6, Alas, His9" Ty: (Et)10, Hisl 1, Orn12,
Abul 5, His20, Orn21, Nie27, 0- Arg28, Har291 hGH-RH (1-29) NH2; [CH3 (CH2) 6CO0 -Tyr1, D-Arg2,
Phe 5(p01)6 %Ia804i886Tyr (Et)", His", Abu”, Nie 2', D-Arg2, Har291hGHeRH{B2E8)okikkEL; [OH3
(CH2) 8CO DGR eRheAp8a) 6: a8 d%%e%é%oei@w@@l&s}ﬁbwié Mma;w\m&; ar291

hGH-RFi (1-29) NHEL; [C 000 -Tyr1 , D- Ph CI6A a8, His9, 0, Hisl 1,
Abuls, Nll(er%%lr‘é Lk%?z‘(s% ‘E);‘Hciﬁiif %"9“5 r%g‘%ﬁ%%e (TPW Wéd% %r:%?ﬁ %J}ilaS o1 His9,
Tyr(E1)10, Hisl, Titxbul S NI1BRP, D"wasgmzmmthﬁkeﬁw(ﬁe@%&dﬁﬁm{%@d@@mgﬁ@o Ty, D- ArgZ,
Phe (pCl) 6, 3| r.(E1)10, Hi b D-Arg H (1;29)NHM
1H000 (CH2) T30 T 0 e (L A M6 1o (. o 4Ol 2 BT, His20, om21,
N1e27 D3Arg28!-Har20phekinet {i-H20)Murrjosis. (BF 12)ye0esTyay-DniS Alge; Pheid)s, Ala8 Amp9,
Tyr(EN)10, Highd, | @A@JR&%M&:&!@@&@%@W?&M uafg%fé%lzh%beﬂ'ﬂﬁ@; R NH?,

[OH3(CH2)600 -Tyrl, DArgZ Phe His9, Dipl10, His1l, 0m12, A ul5, His20: 0rn21, N1e27,
0- Arg28, Ha@%F@HW@@)ﬁR@Ef%&W@a iy e0eor NbiArg PRe (FE3FS, Aasia Biis9, Phe

(0102)10, Hisdrhi-Qradids Alsip akis2O- i ak; Mie27,,04i20 Argid8: Har29)hGH-RH(1-29)NH2;
[CH3(CH2)600 -Tyrl, D-Arg2, Phe(p0)6, Ala8, His9, Tyr(Et)10, His11, Orn12, Abul5, His20, Orn21,

N1le27, D-Arg28, Har29] hGH-RH (1-29) NHEt; [HOOC 9CH2)1200 -Tyrl, D-Arg2, Phe (pa) 6, Alas,
- Ampo9, Tigr (6B)iobtistEiinieAbulsaHis20; QrRknNIe2hibrArgidaree) HedtrREN(1129) NH2;

D-ATG25" HASAHCHR ML 6] N2 TR0 G BTS00 T 2 e (00 GCAIGBS Hiso, phe
(PNO2)10, Hillt, Bmﬁaﬁﬁurﬁ%ﬁgﬁsﬁ%ﬂmmé Nr.};e%?/@ Braérgm&} Hair29] hEHLRHY(1829)NH2; [HOOC
(OH2) 1200-Ty7 D@2, Phe (RO Sy lpseHishTwr (SUIQ LSS 1 Omi2. Aplsybiggo. oma1,

N1e27, 0-Arg28, Har29) 30 hGH-RH (I-29 NH pa) 6, Ala.8,
Amp9, Dip102HiSEY, ‘é)ﬁml%‘*%&wﬁ%é’@?@'ﬁﬁﬁﬁ a2 aaieg 2B, Tﬁaﬁgﬁ%@@ﬁ (E29) NI-12;

[CHS(C1:12)660 <o By A BReipG), Aol Aupth Bhelelo) M ile Q61 2oAbUIS, His20,
Orn21, N1e27, D-Ara28, har29ThGH-RH(1- 29)1\1112 CH2 00 -Tyrl, D-Arg2, Phe(pCl)G

Alas, 35Amp§%ér(ﬁtﬁ&%‘li@i%%%{ﬁ?ﬁ u1ESHiE3D, Grr 81»«&%5‘3278?5% 5@82%@?
2009/150469[%&3’@5@@9@@@51’SH&2%L§¢GHFBBI(i 200 N B OR3 6@8@)@@9%@2 Phe (pa) 6,
NHEL 013 (S B0 FHyroD S0 PRE (Per] & ARBHIGS, PR TRBoy OAEs; O, AbIS,
His20, 0m21 ma@zﬂ%@xrg?zs S&tE20iD h@*ﬂ%—RﬁH&(]ﬁﬁﬁ@) NEtn 000 (OH%@QO{W&@D Arg2, Phe
(p006, Akas, u 7.0- G1-1-RH (1-29)
NH2; [ﬁooggﬂ Q% ﬂ%oogﬁ?;%% 592%% @2’ ‘%g)%% as%p%%éﬁ%ﬁ ﬁ&%@ﬁ]“&ﬁl g&)ran Abu-15,
His20, Orn2- ﬂfﬁqrmd D-AFgR8HAP0; RBH-RH. (A2 PRHPZ [EHE (CH2) 606iTprabimAra2, Phe

(pCI) 6, Ala", 10 Ane BipicHISa AmA2. ABUISHIS20, OMHioNIe2], DoAJgRSHar2RihGHRH (1-29)
NHEt; [CH3 (OH2) O-Tyr', D-Arg2, PheG%'ﬁG Ala8, Amp9; e( NO2)10, His11, orn12, Abul5,

His20, 0Om21 %W“@%’?@ﬁﬁhﬁ%f@i HW?‘*’*Q@PNF?—‘FEV ?H ?@H@?TZ@W *ﬁ?ﬁ% -Arg2, Phe
Epa)a) Ale8, Aaing,iipd Gs¢His! 1@@}2 Aby érkahhiﬁ@ﬁoﬂ%{?}‘\'lﬁ%?m@zpég% ljar%&bﬁ hGH-RH
1-29 00C,(C D-Arg2, Phe Alas 10" His", Orn12,
Abul 5, 520% %I@%#iigg?&%éﬁﬁ%%]%@hé L1"5‘}513)@ I",' %% ﬁ/rl D -Arg2;
Phe (p0)6, A@991?Ab€ﬂ54d\lﬂ}e§—g,¥DEMQQ*&}EH&QQ&“@H@H{&F@@WH@:E{E@@&(@Hﬂi%ﬁ@@ Tyr', D-Arg2,
Phe (p0)6"Ar 928, Har -RH (1-, 20 29) NH2; [CH3 (CHZ2) 6CO-Tyri,
D-Arg2, Pho (5 AR AR Foch o2 TS a1 DL R (L oy lizs & 2
[HOOC(OH2)6Cbimyr1;emigls PRE{PCE)E 1ATGe AN S, N EeR2eD - KIg28, Han29jHeHeRH(1-29)NH2;
[CH3(01-12)8Q04T yri. BsAL02: BH&&H&%@ Z&%E%? S NI/ 37@%84_'{!%%8 2@% gRH (1-29) NH2;

[HO00(CH2)800-Tyrl, D-Arg2, P e&gOOG Arg9, Abul5, N1e27, D-Arg28, Har291ThCH-RFi(1-29)Nii2;
[0H3 (0392)17566- Wﬁl@%réﬁ% blBDAKE R EISbRIB @ﬂg%@%@@%ﬁaﬁﬁxl 29)NH2;

[HOOC (CH2)000nTw-&| Dﬂé{@%%ﬁﬁé@@&)@gﬂ«@@{ﬁéa@;%&ﬂ%%zf LrAr92&hiure 2u4:487

Har291hOH- F%g% %92@ |1I2 é%HB CH2) 1 %6Ar 2, Phe (p01)6, Arg9, Abu-15, N1e27, D-Arg28,
Har291hIGH-REP(Y:28PNEZ2 1 4566230 V3 2BeST SRy 5% %3 EEATGYEARI15, NIe27,
D-Arg28, Har29; G4 Rh (1-2aY 8iH 21 $CH3 z(ml:tﬁaM@OaTyraeaawngwdpﬁma AAbul5, N1e27,

Nie27, D ArgaH K SO (1 S8 R (R OLEY COUT, DA PHEERSEY g, Abu 5

N1e27,35 incorporated by reference.
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35Har28, D-Arg29ThGH-RH(1-29)NH2; [PhAc-Tyr', D-Arg2, Phe (pa) 6, Arg9, WO
2009/150469PCT/GB2009/050665 Abu'5, N1e27, Har28, D-Arg291 hGH-RH (1-29) NH2; [OHS (CH2)
400-Phe0, D-Arg2, Phe (pa) 6, Arg9, Abul5, Nie,27, D-Arg28, har29) hGH-RH (1-29) NH2; [CH3 (OH2)
1400-D-PheOy¥D-2Aegy250eé%e (p0)6, Arg9, Abul 5, Me27, 0- Arg28, Har291hsit4/Rib¢do28)sdslH2;
[PhAc-ArgQ, D-Arg2, Phe (pC1) 6, Arg9, 5 Abu'5, NLe27. D-Arg28, Har29] hGH-RH (1-29) NH2;
[PhAci-D-Arg_., D-Ar g The (pa) 6, Arg9, Abu'S, Me27, D-Arg28, fitar291 hGH-Rliiii ¥1-29) NE-{2;
[PhAC-Tyrl, D?;tv‘*gét%ﬁ@%paﬁ%, Site RIGF AUUHERITES A GEE IR0 15HEH RH(2550) NH2;
[PhAc-Tyr, DAkgriBbe (pGL) B/ Sites 0329, iAMIE Ae27, D-Arg28, har29 hG1-1-RH(1-29)NH2;
[PhAc-Tyr, D-Arg2, Phe (pa) 6, 10 Cite, Arg9, Abu'5, Me27, Har28, D-Arg29]hGH-RH (1-29) NH2;
[PhAc-Tyrl, D-Arg2, Phe (p01)6, 0it8, 01t9; Abul5,, N1e27,, Har28, D-Arg29]riGH-RH (1-29) NH2;
[HOOC (CH2H2CORyrpDsitag?, Rie{pg)esCitSi«@1a0 fuxbuls; Nei27 ,iDehrg28)har29)(IGH-RH(1-
29) NH2; [PhAc:-Tyrd,.D- The. (pC1) 6, DAIRS, Arg9,.Abuls, N1e27, D-Arg28, Har29] hGH-RH
(1-29) N1-12;%%ﬁ%%%r]@%%%fg@%gﬁ% E"%%\)éf%” %E%%,e%%g?ﬁ%%%m@%?ﬁ% Har29]
hGH-RH (1- 28ENiap Siptiieimsy: Didrp Nrhe (poDE e nATas amearattis: LeuAig293hGH-RH
(1-29) NH2; [PACTYIHD-AER- AR (DG SeA 99148 ADHSE.M1627, DArgBcHar9lhiGH-RH
(2-29) Nl-lZé%PhAc-'I{:yrl, D-Arg2, Abe (pC1) 6, Har9 AL%) 0 Abus, \N1e27, D-Arg28, Flar29 hGH-RH
(1-29) NH2: 20/BHRESYTi5-085 5 bha pEY 6 Ardd s AoHS MEB o5 ARy R8I hGH-RH
(1-29) NH2; [PhaadFy, DTAG021: Aleipa) BirAg/ehalk0r-Abuls, Ml edvs RiArd28i - Gin-

nar20 1106 RG] )15 BRGSO Afo2) BRI Har o SALIG: MBI oo,

D-Arg28, Har28pfiGH: RE(1xi25129)bi2a [PEACHRY r B Aegdchbeddd), 6 THaS fBigTe- Abul5, Me27,

0- Arg28, Harg9ThGH=-RH (1-29) NH2:.[PhAG-TyH, D-Arg2, Phe(pC1)6, Har9, Phe (0NH2)10"Abuls,
N1e27, D-Arg%%, ?@%%ﬁ%ﬁ@ﬁﬁ%ﬁﬁ?@n B-ié@ﬁ'#@(p@b iﬁsﬁaér%,p‘r‘rpt, Abul 5
N1e27, 0-Arg28i-Nur2 St oo a2 (i Ty DsATg2 [NPhe (pE 163 Harg;-Rive(pNO2) 10,
ADULS, 39 Me2f, By A28 HEGH RH(4r 202 IPRAG T DA 2, Phe pONBHar
3-Pal10, Abul5, N1e27, D-Arg28, Har29'tiGH-RH (1-29) NHz;‘i[Ph cTyrl, D-Arg2, Abe (pC1) 6, Har9,
Tyr (Et)", Abu%ﬁ’,ﬁ@e@?‘:@%?@?@ﬁé@@ﬁ@ﬁsﬁﬁ%ﬁ%gﬁmﬁ?,2[P$i2$é’:-}$’§’f{t3:%kr§%?}°:?§7?6, Haro,

Bpalo, Abu'SMISZY. EHAES,dar2oT HGHHR HeR) NAZY: [RhAGTYI, DohiedPhe (p01) 5, Arge"
35Har12, Abyl5, Me27, 0-Arg28, Har IESGH%RH ;-Z%NHZ%I/;ca-Ty&,O; wo
2009/150469BLFHEBSTHY) é5‘ﬂ§§é: Re' (FCt5 6 uaty, TS tié)10; Abis aNid27PD-Arg2s,
Har29]nGH-REE28) NHER PUACTyIDArg 2, BhE(PpCH.6 Haror TyEMEe)EM AR Nle27"

D-Arg2 ar29} VNGH-RH (1-29 1L [Hcaziyil, 0-Arg2,-Phe )6, Arg9, Abul5, N1e27, D-Arg28;
Har29[l%é:R1%- ("?%%é?fﬁ'ﬁ:%%ﬁ;@ﬁ%ﬁ ﬁ%f“é %cﬁﬁ%%"ﬂ%@%ﬁfv %‘fiﬁéiés,

Har291hGH-RiH1(£2e- N Bt [PHAS AR ) D¢ g 2 Phe -TIC MH6; HiarD:- Mgk (Me)1@-Bik5, N1e27,
D-Arg2s, Ha@g&@%@&h&%ﬁ%@“ﬁgiﬁﬂé&& DG EP&%@&-‘T‘Q{%;Q(%V (Mepto, Omi2,
Abul5, Nle27, D-Arg28, Har291 hGH-RH (1- 29) NHEt; [Hca-Tyrl, D-Arg2, Phe pCl)26, Har9, Tyr
(Me)10, Abulsaies7! B-Rrd sl Komeotriciintiricl- ThIbf PHAG Ty TR Rrg2sPeé (pCl) 6, Har9,
Tyr (Me)', Ahus, Nig270- ALBavAIMRIMNGHTRI(1:20) IHea T ¥k Ova2 Rhe-fng) 6, Haro, Tyr
(Me)10, Abul,,?_, !\Iiie 7, D-Arg28, Har29, Har30)hGH-RH(1- 30) NH2; patTyrl, D-ArtT:;2 Phe (pC1)6,
Hera TyF{Me)16:" ﬂﬁ%?ﬁ’\ﬁ"e%j@ﬁ%ﬁé%ﬁﬁ%?ég, HirS O RER-RIS (¥36) NAS YAy ATYED-Arg2, Phe
(pep 6, Har9, Fyt-{vie) 10, U5 Abtis; Nie 2 T B-Arg28aiHar29s-Har30d 1- 16 H3R 1 (1ySO)NH2;

2
[Hca.-Tyr", D-Ara2 he.( .6, Harg, Tyr 0, A U;l Nle27, D-Arg28, ar Har301 hGHRH
(1-30) NHEE: fa%@}ﬁggfézi Tg_ﬁ!i bep 6%%%8’“‘%@% ‘0%3“1\'6%]@%?"@%8"2@‘;%%ﬁé%r?’D-Argzg,
Har30111GHHRH{ B0} peHZ e Tyys-Dahigzs-Pae iigel) 6]-HaPhd i @Weyta-Ahtd 15 Nle27,
D-Arg28, Hargd, -ArgaDInNGH, 260, A0} NInL2: LDl Rhe (PCL)-6-Har9, Tyr
(Me)10, Abu1%%‘@3%7%[?-%?28&%%@%%&%3‘(13’? %ﬁéﬁrﬁ%@ ga’s%ﬁ%ﬁ%&é‘i g‘;’r,%‘-ﬁ%ﬁgphe (pC1) 6,
Har9, TYO(ME}e: ihils! Mies7 T D:=AngeB i, Agmdo)HeliRR(ESbp{PRiErHD-Arg2, Phe
(PC1) 6, HarS: FymMa)LO, NishlsAbul5: NI, BrArg28s HardaGhRE(L-20)NHR: JPhAC- Ty,
D-Arg2, Phe(pCl)6, 25 Har9, Tyr(Me)10, Hari 1, Abul' 5, N1e27, D-Arg28, Har291hGH-RH(1-29) NH2
[PhAC-Tyrl, D%ﬁr‘ﬁf?bﬁéf&é&)’éﬁfér VEVE NN ED, AtipP T Rtats TNidd7 B ARgBR-¥$29] hGH-RE-1
(1_29)]E|H2; [Rhy&(eémxrlM@L@h@éﬁ@%mﬁg@ygﬂ%(M@kl&améﬂb%, MJ@R?@@Z&
Har29]hGH-R1-1(1:29) NN2; [PhAcTyrl, D-Arg2, Phe. (pC1)6, Har9, Tyr (MO', Abul5, H1s20, Hie,
D-Arg28, 30 a‘?é@%ﬁ%&ﬁﬁhitﬁé’éjyﬁﬁgﬂ%hA;é%%“rﬁ‘,g%é%?%é{%lé&%%%%ﬁ%‘e)10, His",
Abul 5, Biis20{NMie 27;-D-Rety28:sHan201 TSk Rid! (T 20N NHE3 ] PRAC Tl { BsATgR [ Phe-(pCl) 6, Arg9,
C1115, N1e27, D-Arg28, Har2911-IGH-RH(1-29)NH2; [PhAcc, D-Arg2, Phe (pC1)6, Arg9"Abul5,

Nle27, D-Arg28, Har29} tiGH-RH (1-29) NH2; [IndAgO, D-Arg2, Phe(pCl)6, Arg9, Abul5, N1e27,
D-Arg28, 35Har29]1-)GH-RH(1- 29) NHZ2; [PhAc", D-Arg2, Phe pCl) r, Har9. Tyr(Me)10,



WO 2009/150469PCT/GB20091050665 Abul5, N1e27, D-Arg28, Har29}hGH- RH (1-29) NH2; [PhAc,
D-Arg2, Phe(pG1)6, Arg9, Tyr €)10, Abul5" N1e27, D-Arg28, Har29) hGH- RH (1-29) NH2; [PhAc,
His', D-Arg2, The (pC1)6, Arg9, Abul5, Nie27, Diarg28, Har291hGH-RH(1- 29) NH2; [Nag, His',
D-Arg2, Phe (pCt)@;148g8, Abul 5, 5 Nle27, D-Arg28, Har29] hGH-RH (1-2@)ris2qokRladdes, D-Arg2,

The (p01) 6 AsgQ.\Aaulos NIS2( L) A@@@y@@rﬂ%h@éﬂﬁhdﬂf@% NJSLZLEQ%@ D-Arg2Phe (p01)6,
Arg9, Abul5, N1e27, DA 28, Har29] hGH-RH (1-29) Nt-12; JPhAC, DArﬁz Th eh%iy 1) 6, Har9, Tyr
(

(Me)10, Abuls? MEW‘W A58 Yr iAot kiR 11-29) ﬁ%?ﬁpﬁ&eﬂf #= ehes(BEn) 6, Argo, Tyr
(Me)10, 10 AM?N—&»&@@&M?H&M@EQ%M@&QWHQH{P%@dﬁéﬁ‘@r Argdjdhe (p01)6,

A P, Miest, Defels, Hard el LR 2N Dlag, B A0R EOqipdg, Arao. Abuls
ﬁ;gﬁi % hé;:'L") 6RH@1§’28)75@%§ %ﬁmwﬂs@hﬁeﬁ@m&m&?ﬂh@w% Ol?ﬁ)AWE{Fm?L%HDRAI: ?12
-29)-|\/|-F1)2; [PF%?%DA!{E%% he(pcﬁg% %}%ggg% fﬁﬁ @iﬁﬁ%}?ﬁfﬁ% hAcc%?B]hAE;g 5 Phe(pCl)s,
Ab0528, AlalbiiNfeahiGHIRMHIsZg)e NB-NHz, D-Phe-Gin-Trp-Ala-Vai-D-Alg-Hiz-Phe-
cycloe12[PhAgd)-Arg2 Pheelitrelul4ARZALIGHREL-2):NH2 reyelal i 24, aa.

[PhAcc',D-Arg2,Phe(pCl)6,Ser8,Ala 5, Glut,271hGH-RH(1-29)-NH2; “20 cy c08%41121
Ry ga R P e e e A b N S

251PPACO D A2, Phe(pCs, GIUB2S. et N1ea7L DOt RH(L oLNe. Adchiona GHRH
c at itiona

analogue exanpies %f}g _g? {r}fdégi Wo@é”i%é% %’@76%7{8@2‘ 518787 Wod4/011397,
25WO94/01131963~&nh§ of -wircheisherdin- irmem;ﬁyedxbwefaréﬁxee? heretovExamplegiof bombesin
analogues su;_tg for?&geym ZLB% éfntﬁra/ tlopngqg}u? %%pnsn}g% oveio-D-

D-Phe-Gin-Trp- “RieVa HIS
D-Phe-Gin-Trotktés Val G K s/Be (ki duisNFIR- (cfﬂde 3@@&%&“?\26&87}:1 Gly-His-Leu

D-Cpa-Gln TigyAlRYa-Qlldisiberp IS N Be N2 (eple named PANC20150), agd

D-Phe-GIn-Trp-Ala Gly-His-Leu-9 [CH2NHI a- NH2 code med BIM-2 189
D-Phe-Gin-T N&%ﬁfiﬂmetﬁ;ﬂﬁ?}%% i&irel fihf@ﬂ&ié‘sféﬁ Bietteu-Mat,  cyclo- EZ? Phe-

D-Fg-Phe-Ginlymrdla¥alD-dlaslisLeu-aet ?ﬂﬁél@lﬁpﬁ%wQ -2(109150469R6 T/GB2009/05066.5

Bombesin analogues include peptides derived from the naturally-occurring, structurally-related
peptides, namely, bombesin, neuromedin B, neurornedin C, Merin, and GRP. The relevant amino acid

sequences ofﬁbaﬁﬁmtuﬁalmmawﬂﬁ@@ﬁ%itﬁs a&@bmb%ilfw%&hh%&mmﬁmﬁdﬁ’)‘ég?

g:i ﬁzz % %qﬁiyguﬁ%%ﬁ%%byéﬁzw Eﬂ?g% Ceaf of which are herein

Gly-Asn- HIS Tmp%@-ﬂw%iyﬂﬁfﬁaeuel\ﬁeﬁmﬂaz Litorin: pGiu-GIn-Trp-Ala-Val-Gly-His-Phe-Met-NH9;
Human GRP east 10 amino acids): Gly-Asn-His-Trp-Ala-Val-Gly-His-Leu-Met-NH2.
Exampies of ghrelin anslogues suilable for use as a2 TM of the present
invantion comprise: Tyr-DTrp-Dlys-Trp-DPhe-NH,, Tyr-DTrp-Lys-Trp-DPhe-
25 NHp,  His-DTrp-Dlys-Trp-DPhe-NH,,  His-DTrp-Dlys-Phe-DTrp-MH,  His-
D rp-Darg-Trp-DPhe-NHy, His-DTrp-Dlys-Trp-DPFhe-Lys-NH., DesamingTyr-

DTrp-Ala-Trp-DPhe-NHg, DesaminoTyr-DTrp-Dlys-Tro-DPhe-NH),
DeaminoTyr-DTp-Ser-Trp-DFhe-Lys-NHp, DesaminoTyr-DTrp-Ber-Trp-DPhe-
Mk, His-DTrp-DTmp-Phe-Met-NH,, Tyr-DTro-OTro-Phe-Phe-hNi,

30 Glyg[OHNHI-DENab-Ale-Trp-DFhe-Lys-NH,,  Glyp]CH2NH]-DbetaNal-DLyS-
TrP-DPhe- Lya-hbe, DAla-DbataNal-DLys-UTrp-Phe-Lys-NH,, His-DbetaNal-
DLys-Trp-DiPhe-Lys-Nig, Alg-His-DTrp-Dlys-Trp-DPhe-Lys-NH,,
AlagiCHNH-DbataNal-Ala-Trp-DPhe-Lys-NH,, DbetaNai-Ala-Tri-DPhe-Alg-
NHa, DAls-DoydohexylAle-Ala-Phe-DPhe-hNig-NH,, DoyclohexylAla-Alg-Fhe-

35 Dirp-lvs-NH,,  DAla-Dbetabla-The-DThe-Lys-NH,,  Deoyolohexyifla-Ala-Trp-
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10Analogs suitable for use in the present invention include those described in U.S. Serial Number
502,438; filed March 30, 1990, U.S. Serial No. 397,169, filed August 21, 1989, U.S. Serial No.
376,555, filed July 7, 1989, U.S. Serial Number 394,727, filed August 16, 1989, U.S. Serial No.
317,941, filedMA3PEH 12040989, U.S. Serial Number 282,328, filed Decembet /G888 4378 6Serial No.

15 257,998, fﬂ?&%h@{bteti&t;r 4, 4988 A NS -Serial INDA24 8,7 iéﬁﬂed)ﬁemﬁmbém%plﬂgﬁnu S. Serial No.

207,759, file 8 Seria 04, 1 frle o 173,311,
" filed March 25, %9 gé#g%ﬁp fb‘é@%i%ﬁ‘ré'é e er%é Ié?%? Lﬁ; erral No. 520,225,
filed May 9, 19%?\lbi§ SpA&-Nmn-040:039; filedaNgrambét: Qﬂ]rﬂggggi:wmfneéériﬁambﬁﬁmatrons are
hereby incorparated by tefetence. M@%%l@r@ﬁalogsfﬁ,&rﬂ%%gn@% gtbz%"rari‘é . Proc. Nat.

Ace. Sci. 82:7618 (6985) Heirnbrook et al., "Synthetic Peptides: Approdches to Biolo |caI Problems”,
UCLA Sypositim b NigtsaRbechi-Bidt, Nyl BeaeianoiieBhed tarmeeiaiser Higinz-Erian et al. |

Am. J. Physiat0439.(19860 Martnezetak 4. Med. %?ﬁ@&eﬁm%@ﬁz}"dﬂr%@p,%mﬁﬁky etal,
Biochem. J. 247:427 (1987); Dubreul| et ai. Drug Desggn and DeIrvery, Vol 2:49, Harwood Academrc

Publishers, GB(To87)# Rk et BT Boteck BB 1EA5 (od? TAETIGE SR J. Med.
Chem. 25: 13%@1@@@)&8@@@@@@5@&%&}3{@@3&@ B9 11989 Rosemet.alL. vErenls-inPharmacological

Sciences 3:2 b Nat 1 8 ngperg et al.,

Nalture 293: 2% %%i) I‘%L%p wéﬁ%é){}l rm %ﬁ%%iﬂ(%@z%%gear’%e’r gf %Igpﬁature 294 467

(1981); Weall éfedp, chl’iém Biophys-Res Comhy:158 35&5(198&)m'mérmﬁr'§28|&§hem 17:1766

(1978); Cuttrll@ Cﬁﬁrgg gﬁgry ¥§\ﬁ 707 éﬁ@ %gr@ L@t J. E ptrg 30 596 (1987);
5i

all of which ar also ereby nc rporaféd by reference. eana ogs can be pr pare

conventional teEfinidlies! duck 48 thissétescindaar Wo 94120863 ar BPOT3769E:- éﬂﬁjdrtronal

bornbesin an%@ﬁu%%@@@ﬁi@é%&&%ltﬁﬁﬁ ©SeRLIAveRKqN Cmrﬂﬁﬁ\sa -DTrp-Phe-Arg-
D-Phe-Gin-Trp-Ala-Val is-Leulsi-Tac-NH2; D-Tpi-GIn-Trp- Ala-Val GIy-Hrs -Leu-EsI-Tac-N H2;

D-Phe-GlIn-TrptAta NA ‘iﬁ%‘@é’u@fﬁ“ﬁ“‘r@ﬁﬁ@wﬁ? %%%QTT%pA%’WgrE@WQ%%?ﬁPsr Tac-NFLi:
D-Trp- gil5(Trm}?Don@fme%llaﬂfarlrﬁlyrbrﬁd-@}&psﬁ)l%@%ml@ﬂp MHy, oAR-DTrp-
D-Trp-Glu(M Trp-A y-His-Leu

D-Trp-GinTr el%ﬁ%\%p@f %i—fﬁ &u -psi- TrS;N E&T@E@Tﬁﬁﬁgﬁﬁﬂgr—%ﬂfi His-LeLEféé*i’Eeu-NHZ;
His-Leusi-Ph@NHth&@W@m ﬂdts—?ﬁmr-&b%h@rmhl—ﬁéﬂi DEE@MH}W@—EA%WHG@%B—L% psi-

Ig{/:IHéIyDHrereu psr I '%\ﬁ‘ygwgz%%#e -ﬁfi&p é[l:' I Gly Ti%@%@?ﬁr IQI i% and

ACY-Tpi- Ginﬁﬁﬁmﬁ‘f\fawéty Aig- E&rrphwd“ mﬁmﬁh@r@m ACY dstavatyhcoliEinei}tiok 8-

hydroxy,g-naphihgy - [pk-GIndeg; %é’é NS heUpsl: Tptﬂ?ﬁ*ﬁéz’rr@ 5?@19 Phe-Met-
Glu(Me0).-Trp- -Ala-Val- GI -Hisi- Leufpsr -Tpi 2;D- Trg Gru(MeNH -Trp-Ala-

20Val-Gly-Hid¥su- 6%?% e i rie B%‘frsrp% fna-E - Tm Orn-NHz,  ayhbu-
Tro-DTro-DTrp-Orm-NHz, BAla-Tro-DTro-DTro-Lys-NH,, vAbu-Trp-DTrp-DTrp-

Orn-NHy,  Ava-Trp-DTrp-0Trp-Crn-NH,,  DLye-Tyr-DTrp-Ala-Trp-DPhe-MNH,,

His-DTrp-DArg-Trp-DPhe-NH,,  <Glu-His-Trp-DSer-Darg-NH,,  BPhe-DPhe-

25 Dirp-Met-Dlys-MNis, G-(2-methyialivl} benzophonone oxime, {Hj-2-aming-3-
{IH-indol-3-vii--(d-phenyipipeddin-t-yhioropan-1-one,  N-{{R}M-{(BFH1-{{51-3-

{IH-indol-3-vh)-1-oxo-1-{4-pheny  Ipiperidin-1-ylipropan-2-ylamino}-G-amino-1-

axehexan-Z-ylaminoR3-hydroxy-1-oxopropan-2-yiibenzamide,  (8)-N-{{8}-3-

{1H-indok-3-vik-1-oxo-1-(4-  phenvidiperidin-1-yhipropan-2-y-G-acstamido-2-

30 {({8)2Z-smino-3-{benzyloxyipropanamidohexanamide, {SRN-((R}3-{1H-indol

Iy-1-oxs-1-(4- phanyipipatidin- T-yUpropan-2-y-2-{8)-2-acetamidn-3-

{benzyvioxyipropanamido-G-aminchexanamide,  (R-N-{3-{1H-indod-3-vi}-1-{4~

{2-mathoxyphenylipiperidin-t-yl}-T-oxopropan-2-yi-4-grminobutanamids, (R}
N-{3-( T H-indol-3-vl- -4 2-methoxyphenyhpiperidin- 1-vi - -oxopropan-2-yi -

35 Z-amino-Z-methyipropanamide, methyl  3-pelolyicarbamoyiy-2-naphihoais,
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NE12; Phe-Glu-Trp-Ala-Val-Gly His-Leu-psiztpi-NH2; H2-D-Nal-Cys-Tyr-D-TrpLys-Val-Cys-Nal-N1-12;
H2-D-Nal-Cys-Tyr-D-Trp-Lys-Nal-Cys-Thr-N1-12; F12-DNal-Cys-Tyr-D-Trp-Lys-Nal-Cys-Nal-NH2;
H2-D-Phe-Cys-Tyr-D-Trp-Lys-ValCys-Nai-NH2; H2-0-Nal-Cys-Tyr-D-Trp-Lys-Val-Cys-D-Nal-NF12;
H2-.Nal-Cys-wzbzdgriBwbep-Lys-Val-Cys-D-Nal-NI-12; PCT/GB200%/050665

H2 DNl DGy Tyr D T ysevRbGUeNal MR HADNAKCXS T Dbl By Nal NF:
H2-D-Trp- Cyz%rD Tr -Lys-Vai-Cys-N 12; H2-D-Nal-Cys-T qE Lys-Phe-Cys-Nal-NF12;

H2-D-Nal-Cy<U s FLV&B\/E?@%P]@&“WW@@ D-Phe-Cys" grb?aé ARNEHEYSEThr-N112,
1-12-D-Nal-CysapytHRidiQrnaiah o ys-NabNHZ, 20 RPew a0 -Cys ek rp-Lys-Thr-Cys-Nal-NH2;
Hz--Phe-Cys- Tyr- -Trp-Lys(iPr)-Thr Nal-

Ho-D-Pro-Cyl BRI EL yo (TR Nk (4-(2-methoxypnenypiperazin-t-

H2-D- PhéCySﬁWWﬁmaTm‘-?Ey,s Sé?+@wTW~M&[2;Mﬂ+M}GyS%yT D%—Im@hylsﬁﬂafa@y@ﬁdal -NH2;
H2-D-Nal-D- \ ﬁ. -Nal- I-CysPhe-D s Th s-Nal-NH2;
H2-D-Nai- Cy@yjﬁs% 'rllrp 1{? E gﬁ%ﬁ%% h{fgfz D% i?é snlgyr- - E%ﬁlys Nal-NH2,
H2-D-Nal- cwwwwwrﬁrﬁam@zmwﬂwﬁcwe82009/050665 ArgVal- Cys NaI NH2;
pau-Gin-1rp-Ale-Val-Gly-His-Led-Leu-NH7, D-PheGinlrp-Ala-Val-Gly-His-Leu-Leu-NH2,

D-Phe-Gin-Tr Ala Val-Gly-His-LeuMet-NH2, D-Cpa-Gin-Trp-Afe-Val-C31y-His-Leu-Met-NH?9,
D-Cpa-GIn-T A'”a%? Gféﬁ%"l_éﬁai_‘&&*w'tﬁlbﬁef@ﬁﬂﬁﬁ)%ﬁﬂ\ﬁam/ﬂ@ﬂq{&IL‘é‘Qﬂ_QU’LNH2 D- 5

Phe-GInirp-Medal- Q%E%HlﬁnbﬂkﬂrMﬁbﬁinidP ChantainsirppiaMalzp;Alpktisd gasyies-NH2,
Do B B B A D e R D i e,
D-Phe-GIn-Tripodladratdd-AlayHigdferehte-NH2r&o. 10 PlEpdsificT rpsidanhlab Glydiigrmiee-Nie-NH2,
DOl Phe- Gl TRl e B DR LR

DPhe-GIn-TriNARDMa! @9@4@@@5&5@%&%&@@@%9@1&% DAla")LHRH;

D-Phe-Gla-Tr AL%}M@A* Elﬁ?%'?'éﬁé@%ﬁ%‘“ﬁ\éé EJ%Q_ &1¥/ am)LElg{EyS NH

Phe-Gin-Trp-Ala-Val-Gly “His-Leu- ;Leu,D-Cys- Asn rp-Ala-Val-
cyclo-His- Trp(NI%CONaGIP-FP@af@:W@‘ @i@-ﬁpﬂﬂ’mg VH-IIEMEOWQ-R)H‘ZRH

cyclo-D-Phe-@iapiirrilatystiBheH ishgl-Mel. ey e RrpietlinsT ey plrely-His-Leu-Met,
cyclo-Trp- Ala Val-Gly-His-Leu-Met, __ Addlitional pornbeswhanalf.og es are qgscrlbed in, for example,
W089/02897, (D6 119E§ipﬂ%éai@3'§§@-¥ﬁd%f®ﬁ% WorlNR R hFterein incorporated by

reference the(siciBEarmpes@Rgkiclir el glodues sufaneciorsbamesiaIMaiaigipiegent invention
comprise; Tyr, =Trp:DPh 2, Tyr-Dil DGP

His- DTrg DLy @4‘%@?}@ @] ED%%‘ PtS}E;Vé ;ﬁ%g%%ﬁz M?séf%ag%rb'ﬁ% DPhe-NH2,
His-DTrp- DL;(Mqﬁ}mlham@we@m&é)mmﬂ@mwbw&nml‘ﬁ)’mm—lz

DesamlnoTyr \4 h 15§_th 3] N H2,
DesarninoTyr- I?)Eréﬁg%r?gpmﬁgel% H @Egs'{l'r?%ﬂp Lfygﬁ)lﬁ?' N%%T Ekﬁrﬁo DTro-Phe-Phe-N
H2, 30 Glyip[RoRNaDResHRe TR BBRicLys REBANIC)Om® ILys® DAIa"")LHRH;

Glytp[CH2NNqDatehiat: Q@)é%fftfbé?%@%ﬁdm@ (RARRORENT ISP Py s NH.
His-DbetaNalDLys-Trp- DPhe- Lys Ala-His- DTrp-DLYs-T P- leye Ly ys-NH
AP R A B D oD AB S ISR BB RH?.

DAla-DcyclohexyBdza| B DPEENig-IA B racyrl osfepu A ®yAlarRhe- 35D Trp-Lys-NH2,

A2 DbetaAles s B B BARA VR, SR o R TG 2000rosoees
D-bete-Nal-0-Phe-D-Phe-Ser-Tyr-D-Lys(oyclo-pentyli-Phe-Arg-Pro-D-Ala-
My N-acetyl-D-p-Nal-D-Phe-D-Phe-Ser-Tyr-D-Lys{oydopaniyl -Pha-

30 Lys{eyclopeniyly-Pro-D-Ale-NHa,  N-acetyl-D-beta-Nal-D-Phe-D-Phe-Ser-Tyr-
D-Arg-Fhe-(sopropylD-Lys-Pre-D-Alg-NH, Nescely!-D-beta-Nal-D-Phe-D-
Phe-Ser-Tyr--Lystbenzyl - Phe-Arg-Pro-D-Ala-Niy,  N-asoetyl-D-beta-Nai-D-
Fhe-D-Phe-Ser-Tyr-D-Lys(Cl-benzyl-Phe-Arg-Pro-D-Ala-NH;; N-aceatyl-D-
peta-Nal-D-Phe-D-Phe-Ber-Tyr-D-Lysheptyl - Phe-Arg-Pro-D-Ala-NHz; -

35 acehy-D-beta-Nal-D-Phe-D-Phe-Ber-Tyr-D-Arg-Phe-Lys-{tbutvimethy-Pro-
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DPhe-NH2, DAla-DbetaNal-Ala-Ala-DAla-Lys-NH2, D etaNal-Ala-Trp-DPhe- Leu-NH2,
His-DTrp-Phe-Trp-DPhe-Lys-NH2, DAla-DbetaNal-DAlo-DTrp-Phe-
Lys-1'1H2,pAla-Trp-DAia-DTrp-Phe-NH2, His-Trp-DAla-DTrp-Phe-LysNH2,
DLys-Df3NaMX12it(D@Ebe-Lys-NH2,DAla-DbetaNal-DLys-DTrp-Phe-Ly st GIEE2009/650665
Tyr-DAia-PhesAi:NHR; Tyr- Mﬁ:@ﬁnmb&ﬁh@émk@sﬁ%bm—ww&srwk&ys {4-

ayAhu-DTrp-DT S p orn 10

DThr-DONal- 6%[%’!3% %E%A@‘E S3la [iﬁ%nﬂ# q hfglﬁbe PR3BEgr-D-
Alagi[CH2NHiisistR ZpyadddrpyDPhie-DySHN B, Lﬁ%@iﬂt@%ﬁ%@zgzﬂmwﬂﬁ DTrp-Orn-NH25
Inip-Trp-Trp A c:RTp-Phe-

A DTI-DTrE L NS DLV D BT Phe e R Ko DeetaNalLoc Bra i,
pAla-TrpDTrPakHg: %ﬁ-ﬁ%@ﬁfﬁ}ﬁﬁﬁ%ﬁ?ﬁ?ﬁmﬂéﬁ}gmzﬁmﬁﬂ Bfél\iaté“@’rf&i@he%rgNH%

CyclohexylAlgzlaaNel-Rin-rHieArg:-N2sR Q@z‘\@s TRDRerA a2 ya(1.
DAla-DpNai-DPro-Phe-ArQ-NH2, Ac-DaNal- D -p-Phe-Arg-NH2, DoNal- 15 Trp -Phe-Arg-NH2,

His-DTrp-DTHH Wﬂ%&%@‘%@\%‘%rﬁ U2, 0AiIh-DTrp- DeyclohexylAla-NH2,
0At-DTrp-DAla-cyclohexylAla-NH2, DAIaDcycIohexyIAla Ala Ala Phe-DPhe-Nle-NH2,

DPhe-Ala-Phe-DPa: DPneAla- P -DPhe- Ly: H Phe- NH
Ao DLy Tt TR O M B G OB, O e it B SRRl oL ys- 20
ILys-DPHe-NH2gBiRal-BhresbiFen- epe-Mmgm@ﬁepw@n@mew;emm and Asp-

DPal-Trp- DPQF%E;Q% L\éehjy{\m; p@%agf% %;’r% Irp-Orn-NH2, oyAboTrp-DTrp-DTrp-Orn-NH:?,

3Ala-Trp-DT p-Lys- iIrp-DTrpOrn-NH2, Ava-Trp-DTrp-DTrp-Om-NH2,
DLys-Tyr-DTrp-Ala-Trp-DPhe-NH2, Hie-DTrp-DAro-Trp-DPhe-NH2, <Giu-His-Trp-DSer-DArg-NH2,

DPhe-DPhe- 2R kBl ditie %f@s@ﬁtnwé}w&nb@&om%%%x M déRRBHIRO-3- (IH-indck
3-y1)-1-(4 -pheny 0|per|d in-1 -yl )propan- 1 -one,N-(( R)- 1 -((R)-1-((S

(1H- Indol 3-PIsiigied- ae(&fqiﬁélﬁy ﬁﬁﬁ@%ﬂ‘}@li JARFORRNPERA n%ﬁee%ﬁ%eﬁo bind rat
oxohexan-2-Waraine kS dieniranenranae 2QREREMDIEsHBIMEG (S Birding4rdays

I--ox0-1-(4-pheny d|n 1 propan-2-y1)-6 -a cetamid

30((S)2- am.ﬁg.éi% 5oy SN T N e e KR 31 F83: 31171-0x0-1-(a
phenylplperld;uneieyt@@renamétny@iﬁ4(&) Beaﬁ;mﬂhdek)@eferably lack the last 50 C-terminal
(benzyloxy)pro anar o) amin h namid R H-in

(2- methoxypherffr)]nﬂs)plpé%rldf%?JE_j CB%r-ioxo neurgﬁq -y1)- -ar)gljll"no!é %ﬁr@?ﬁl}gée}n%ém?ﬁlﬁﬂ?ftdol 3-yl)-1
-(4 -(2-methorpptmenyidgsperiefénablyi )aliko&WpﬁapanigCymr-e@SMm|ﬁ@21$ﬁétﬁ§@1ropaf‘fam|de methyl

3-(p- to'%arhﬁFﬁ%xa)yb?%”ﬂwt%tezoWOp% g?@’f%‘z%?%ﬂ@%@é?% and most

ethyl3-(4-(2-m enyOpiperidinerl -car naphthoate,3-(2-
methoxyphenfeifiskiiojns- 2ﬁﬁpﬁ%a@e‘f@)@a oﬁé’ﬁfﬂﬁo@@ﬂR’)ﬁgL@ueE of a clostridial

neurotoxin holotoxin. Alternatively, the H¢ binding activity may be negated/
reduced by mutagenesis — by way of example, referring to BoNT/ A for
convenience, modification of one or two amino acid residue mutations (W1266

25 to L and Y1267 to F) in the ganglioside binding pocket causes the Hgregion to
lose its receptor binding function. Analogous mutations may be made to non-
serotype A clostridial peptide components, e.g. a construct based on
botulinum B with mutations (W1262 to L and Y1263 to F) or botulinum E
{(W1224 to L and Y1225 to F). Other mutations to the active site achieve the

30 same ablation of Hc receptor binding activity, e.g. Y1267S in botulinum type A
toxin and the corresponding highly conserved residue in the other clostridial
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.
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(naphthalen-2-ylmethoxy)-1-oxo-1.-(4-phenylpiperidin-1 -yl)propan-2-
yljbutariamide,naphthalene-2,3-diylbis((4 -(2-rnethoxyphenytiperazin-1-
5yOmethanone),-2-arrino-N..(3-(benzyloxy)-1-oxo-1-(4-phenylpiperazin- -

yl)propen-2-W§ 208pigdtfihropanamicie,or(R)-2-amino-3-(benzyloxy)-1-(4-PCT/GB2009/650665
ohenylpiperaiindnydpoparcdcdinent xaraptesypkeGidts ahdloguseseitailedntinsdakaalM in the
present invention, 10 include those known from, for example, EP171477, WWQ96/0 372&&/
ooz1022570 WROAL 3R Sk oy Hoeaey. EERaTia e 2SIk B ROARIELY reterence
thereto.SpeciigLevalansléd]caequidngiMAeiin)algpd Pt D RAK s PrAGARIIDRIfLyE®DAlal0)LHRH;
NACDNal1,Dpe1EheR, DRAL3 AISRAACARSANiELY 0,1 LysB DAL HEH. notocoma
15(NAcDNa|1,DpClFﬁgz'sppamﬁhm,PicLyss,DPicLyse,1L;)§%,a[%§_0)§HF§r\fﬂap osoma

(NAcDNaI1, DPETHHaED 68 3 Fiesiisiad bicIopsBPPREN S IS8 fopctiandily(Rayrerent DpClPhe2,

DPal3, PicLyswmb RidiNgrelbyss, DA HALABSY (NSRBNAL: o/, 61985 Eur. J. Biochem.
DpCIPhe2,DPal ,Nch%SS,DNchySB,Thr7,1Ly38,DAIa10)LHRH; NAcDNall ,

DpCIPhe2,DPaMB, fAicLys5,DNicLyse, Thr7,1Lyse,DAlal0)LHRH:;
20(NAcDNal1,DpCIPhe2,DPal3,PicLys5,D(PicSar)Lys6,lLys8,DAlalO)LHRH'

(NAcDNal1,DpCIRhe2,DP. I3,D_ PicS rLysP _1L. ,DA1810)LHRH; | .
(NACONal, LT HE2TBPALS, Picty A8 ReARRL e L SR s approximtely
(NACDN4I1, DEOHR Be 2 DiPalkR;Bicksidb &3 ANl ichDsisds| by s8cDAtatiojidRHIstinct domains
A g DBl P 0 s e PR G RN
NAcDCall,DGHazeP§1 3epicihgssHaraneptidgsDARITRIMRAND the C-terminal region
E)N/QcDNa'L%&%%ﬁéfé’H@é’% 1%?%4%%@&@@8%%% gHrFﬁk'é R Wnfirmed
-beta-Nal-O-Phe-D-Phe-Ser-Tyr-D-Lys(cyclo-perityl)-Phe-Arg-Pro-D-Ala- NH2;
N-acetyl-D-o a5 PRI SEAICTPITS. 3y o ENGN) PHIETSIOL JAeiRR5BERty)-B0-D-Ala-NIL2:
N-acetyk-D-beigiNal-bByPerrenbensastd YRl antgTRh erdesoNan ity BidrosD 78Rkl 2;N-acetyl
“D-beta-Nal D Neos [ IS Bldtemy SO P A5 e i 604)5; Bigeeem, peraNakD-
268: 15, pp. 11188-11192; Rummel A (2007) PNAS 104: 359-364; Lacey DB
(1998) Nat. Struct. Biol. 5: 888-902; Knapp (1998} Am. Cryst. Assoc. Abstract
Papers 25: 90; Swaminathan and Eswaramoorthy (2000} Nat. Struct. Biol. 7:
20 1751-1759; and Rummel A (2004) Mol. Microbiol. 51(3), 631-643. Moreover, it
has been welli documented that the C-terminal region (Hec), which constitutes
the C-terminal 160-200 amino acid residues, is responsible for binding of a
clostridial neurotoxin to its natural cell receptors, namely to nerve terminals at
the neuromuscular junction - this fact is also confirmed by the above
25 publications. Thus, reference throughout this specification to a clostridial
heavy-chain lacking a functional heavy chain Hc peptide {or domain) such that
the heavy-chain is incapable of binding to cell surface receptors to which a
native clostridial neurotoxin binds means that the ciostridial heavy-chain
simply lacks a functional Hee peptide. In other words, the Hee peptide region
30 is either partially or wholly deleted, or otherwise modified (e.g. through
conventional chemical or proteolytic freatment) to inactivate its native bindihg
ability for nerve terminals at the neuromuscular junction.

Thus, in one embodiment, a closiridial Hy peptide of the present invention
35 lacks part of a C-terminal peptide portion (Hee) of a clostridial neurotoxin and
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Phe-D-Phe-Ser-Tyr-D-Lys(Cl-benzyl)-Phe-Arg-Pro-D-Ala-NH2;N-acety-D-
-11al-D-Phe-D-Phe-Ser-Tyr-D-Lys(heptyl)-Phe-Arg-Pro-D-Ala-N1.12;N-
35acetyl-D-beta-Nal-D-Phe-D-Phe-Ser-Tyr-D-Arg-Phe-Lys-(t-butylmethyl)-Pro- WO
2009/150469PCTBRRBED/050665 D-Ala-NF12; PCT/GB2009/050665
N'acety:'D-EQFﬂré\'!ﬁc@sﬁi@r@r@bﬁr&ﬁ’@ﬁﬁﬁd@oﬁf@f?@%&f&trw%ﬂhﬁéb@?ﬁlbﬁ%?-@aﬁ@mhi2;
N-acetyl-D-beta-Nai-D-Phe-D-Phe-Ser-Tyr-DPhe-Lys-(benz.y1)-Pro-D-Ala-NH2: )
N-acolyl-D-baSUA D ORePHECHTREr 7o Bt SBHES SOPP DD LYSTRSYS. Ala 112
N-acetyl-D-beataks \ad-D-eheribe Phe srind el kysidenty b)-Rleec-yartheaitgl)- Brairdd-AddNH2; N-
acetyl-D-3-Nal:R-Phe-D-Phe-Ser-Tyr-D:Lys(1-butyl yl)-Phe-Lys(1- s .
putyipenyl) AP Ha e B S R S b LS SHETOIR 28 a T of he
present 1Dinvemiith acichpesiduEpace DeCysierhandipt20saThng pejdv/ aiteR; andsp-
clCys-Phe-Trislyid M 0shY Ak Qb oG RAKPEPIET ALIRRICSSALIRYRIURRIACk @ Aunctional He

domain of a clostridial neurotoxin. Accordingly, said polypeptides are not a ) rat 15
synaptosomaPhEmiSr4RESIGR BeI65hRaprid (eFithstept)arrinpbidigladeairiadruBssibed in Shone at

al. (1985) EulyaiRiogheiokal, ZRdinckrefarred amhadimenciiripobmensidsssaferably lack

the last 50 C-terminal amino acids of a clostridia' neurotoxin holotoxin. In another embodiment, the
polypeptides PFPETEHABY AR I KA BoCHRTBIABIAFRIRR (PEHOM AR 2b Prete ARl R 1ast 200,
particulay preseratiyitheatast 2hQ, ancksaseprieferaipkiitie fastidd Gitenmival amsneiaid residues of

a clostridial neurot(%xin hgotoxin. ,fAIternatiEveI. , the Ho bindin ctivit m?ﬁ?b ateg/ reduced by
mutagenesis T8 RIS ot EXAVRMIE! FRREIINE (8 SO FTIOTS anl e SE SRl Sa5R Sone or two
amino acid relsickee tneitGtiens (\W1265 26 tocl s NesRERS0 6) thehe-temyhabitiétbamding pocket
causes the H on. se. indi | d - ' ade to
monserotype A Bl o b oic B o mutatons
(W1262 to L di¥§ anpes 2616 e Berglfiih &€ Prerpinaio! Baaminezmtoesidasher rfiftdtons to the

active sifg achigygi1e130 AR AR RLES, 'SCHRIE RIMRING PRIYITMH 8- atk? fdswilielotulinum type

A toxin and the corresponding highly conserved residue in the other clostridial neurotoxins. Details of

this and othePn§tatioREidll RN RERYIIED al BYouBY(MbISeTRG MRASBRIE 518 31-634),

which is herebjggarmarrteddnseede rpacs éaeraipvahtidMPadROY LRAMGABIICRABRHES0665 In
another embodiment, the %%%peftid?@ of the§resent inveq;ion lack a functional Hc domain of a

clostridia’ neﬁS%ﬁﬂégn%e TLERBADGRH n%‘rrﬁﬁé*&ﬂﬁlé’lem TM. Accordingly, said polypeptides lack

the natural binding function of a clostridial neurotoxin and are not able to bind rat synaptosomal
20 Botulinum type A neurotoxin - amino acid residues (Y1111-L1296)
Botulinum type B neurotoxin - amino acid residues (Y1098-E1291)
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)
25 Botulinum type F neurotoxin - amino acid residues (Y1106-E1274)
Botulinum type G neurotoxin - amino acid residues (Y1106-E1297)

Tetanus neurotoxin - amino acid residues (Y1128-D1315).

The above-identified reference sequences should be considered a guide as
30  slight variations may occur according tc sub-serotypes.

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.
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5 membranes (via a clostridial Hc component, or via any functionally equivalent TM) in binding assays
as described in Shone et at (1985) Eur. J. Biochem. 151, 75-82. The Hc peptide of a native clostridial

neurotoxin comprises approximately 10 400-440 amino acid residues, and consists of two functionally
distinct domains mieppragimately 25kDa each, namely the N-terminal regierr{cansmasiyseferred to as

the HON peptig gireiasinypiKk thgsSel@rminaliseiRndraaiat!y iefeiesd (o asdhsHep peptide or

domain). This_fact is confirmed by the foIIowinJlgggpublications, each of which is herein incorporated in its

15 entirety by rB%PERLE #IERLD HIGeEIDOGH hestedd RoBRse 45 $8Rees. rpsrties J (2000)
Biochem. J. 3dai&99c20ditialnarn Ne($883 s Biplicobeins 26%. toeiBBiritldia8chbl9smummel A
(2007) PNAS 104: 353-[3 4; L?ce DB 199g€§£1at. ruct. Biol. 5: 898-902; Knapp, (1998) Am. Cryst.
Assoc. Abstratt Papers :%6%%% SRR 495" f&?ﬁrggﬁﬁﬁ & O?'?@é'{pé)‘%g : Biol. 7: 20
1751-1759; and Rummel A (2004) Mol. Microbiol. 51(3), 631-643. Moreover, it has been well
documented t termij reqi i St t -terminal. 160-200 amino acid
residues, is riﬁé&):@%%;ﬁ)r {l;]n }ﬁlsggo%rgg;:(%@ﬁdla gngeﬁl(rég{%%(?rjﬁggﬂt%%a é?a%nég%tr%%%%%o%j namely to
nerve terminaf€dnkfe plenfiHady:GeRy (gidrolgfsdariseldizsontirioad Bstileeabatiens
publications. fhisataieancseiippuaanyiibissprsiicaindeantiRsyida) Regarehainpcking a

functional heavy chain Ho peptide (or domain) such that the heavy-chain is incapable of binding to cell
surface recepfoY8T8WITEY A AR GBSt neGistaR EH&§$¥1g e tRaf enereleErhti@theavy-chain
simply lagks adasicoongl Hae pepitderdnpibgr wondssthgsHep pentdstregan S@iseitlagy partially or
wholly deleted, or otherwise odifieﬂ (e.g.t ro#[gh conventional chemical_gr proteolytic treatment) to
inactivate its RatVe bifid Ay I P ESETHING PR RS RS ROHRSE I | HRCHBR. T hus, in one
embodiment, eaclastridialudds peptideyiftihepotsasdsnvaviion Ivlagksaphrief aiéetessiaal peptide
portion (Hoc) lostridi rotoxin and WO 2009/150469RPCT1GB2009/050665 thus lacks the Hc
Binding et SRS oSN ne s S TS 5 0508 Sl RERE e
C-terminally ékieffdeaf Elobthithankimnie Rtk lickS4he @i hiiTal seathimed.cil Ac D083, or the

C-terming OOAEIIR 251C SIOURR1BD I GASIBIALAARE NQARK 1RO IHESrRS e fyrminal 190°5

amino acid residues, or the C-terminal 120 amino acid residues, or the C-ter 40 a@mino acid
residues, or tFRTREAREMIKEAEBD ARfinks BBId SSRGS \ieth &ese iR ITBD tanfinkrelsiessidues of a

clostridial neusgiriny haauichahrptiianeibpigeshesimess, therdesitidial ldhspepiidephthe present
invention Iacksfti?e %@tire -terminalsgﬁgtide portion (Hcc) of a clostridial. 10 neurotoxin and thus lacks

the He bindin§ RIFERSH 8F IRaR e elbtndi I PR PRSP B P Ge B Ot ATPIRO AR 8B iment, the

clostridial HNgfepiédesfacksctheCrtagvinat MothaminTrcitiagsiee Sopsbadattenmiastdo amino acid
residue5200r th%&,—tﬁrmrig IalsZanénirrr]]%r%Cidor E.ij%uese, ar %he C-tterminal 180 aﬂjino acl)d residues, or the
C-terminal 185 amitio acid tesidy , Or the C- érﬁ%’ﬁafq\%‘é%]in%ngéﬁf?e .%Qf@g” t fie C-terminal
195 amino acigfiesiduetcstasclemstediah rewiersxioegaechain. By way of further example, the
clostridial HN peptide of the present invention lacks a clostridial Hcc reference sequence selected from
the group consisting of: 20Botulinum type A neurotoxin - amino acid residues (/1111-L1296) Botulinum

type B neurotbRfh PaResaeldiresrigss Tl Togstompnigekiindemypsirates i desite- @mino acid
residues (VlHé’tﬁlo%%i)e%@é““é%)tmitg)’p&(%{‘(%ﬁéﬁfﬁgid%@nQrﬁi&‘rﬁ%?Sidﬂ?é (Y9556 176) Botulinum

type E neurotoxin - amino acid residues 2) 25 Botulinum type F neurotoxin - amino acid

residues Y 1 RIB R PO R FORPd B R EIRLEXS Jashio adr ORI §MROM297) Tetanus

neurotoxin - agngmasishyesidues (Y1128-D1315).  The above-identified reference sequences should
be considered a guide as 30slight variations may occur according to sub-serotypes. The protease of
the present invention embraces all non-cytotoxic proteases that are capable of cleaving one or more
proteins of th&axmcydic fusivivapgaratceineulteryptatesdls. domains of neurotoxins, for

example the protease domains of bacterial neurotoxins. Thus, the present

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

Exemplary neurotoxins are produced by clostridia, and the term clostridial
35 neurotoxin embraces neurotoxins produced by C. fefani (TeNT), and by C.
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35 WO 2009/150469PCT/G82009/050665 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 clostridia! L-chain, or a neisserial IgA protease
preferably froRONtGoRtH#hoeae or S. pneumoniae). 5 The present inventiBRHISB2e¢ABidEEs variant

non-Cytotoxiﬁfﬁg@}m@ﬁﬂS(B@Nwi@@at@ymwwr@lyascmir@ptmealseemot@wml ) BamIPAigeas thﬁ variant
proteases still demonstrate the requisite protease activity. By, way af example, a variant may have at
ast 7006, prETTAUREEIGERE GORR Wicre BRERIIAY ¢ TH1EIGY 8o A RRCE MATHB, at loast 95 or
at least 98% abiinevatidrecgueensedibmolgipuinite prefend spe Efiotdase sequearspiéhts; the term
variant includgs, Rep HGc BIRIPASTR ARG NBANREA dpr deeieass dcRARAeRIRGACtVIL
particular mention here i1s made to the increased Kcaj moP oN mutants 0161A, Eb4A, and K165L
see Ahméd, $A. CHOTBPesENeIaMMEDEIUNe. appies 109800 BT @ ivRsieh is incorporated by

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 least 250, and most preferably at least

300 amino ackPheERiaes Branaestarairit ﬁéﬁ@%é@?%wiﬁi%@‘?maﬁd@m%h?%ﬁnﬂm (discussed
ﬁO atéove), Proieass fhaognestsanging n@ﬁeotsnﬁrsicrrgﬂ@mégerfw@ntfa@ \?ﬁg@fytp@mteases

ased on a reference sequence. The protease of the present invention preferably demonstrates a
serine or meté%%?ét(%@e %%Rf(i?ﬁ?é.’a. &?@@5&&%@5@ vi%%h@'ﬁo i%'é %%B]%%?gbly specific
for a SNARE peotial (eirgu NP -Bihdsymapto presys#d Fnembsyataxiod) . dPatimeutac mentéon is made to
the protease domains of neurotoxins, far example t roteas ins of erial rotoxins.
Thus, the preg%rm'%%n\%}rﬁigﬁeé!r%%rggesrt%gaus?e 8?22’%1150%%;(?503%@%@? \’;vr%%éE%{céggﬂlg# nature, as well
as recombinaBti prBpaBaNE3iomnbiTéaid andurBoNd dGurdisg ve usyoxinsbrevBkadiglary neurotoxins

are produced pslosiidi ARG e IS plagisY Saruraiono RmAraRasdiRyraioaseroduced by C.
tetani (TeNT), and by C. WO 2009/150469PCT/GB2009/050665 botulinum (BoNT) serotypes A-G, as

well as the cldB@I\SYERMRFEBRITEIREFRIEHIBIMBIProd e dBip St RiFahd I BN, The

above-mentioggghakbsgyiakigns are used throughout the present specification. For example, the
nomenclature BoNT/A denotes the source of neurotoxin as BoNT (serotype 5 A). Corresponding
nomenclature applies to other BONT serotypes.

BoNTs share a common structure, being di-chain proteins of ~150 kDa,
consisting of a heavy chain (H-chain) of ~100 kDa covalently joined by a
single disulfide bond fo a light chain {L-chain) of ~50 kDa. The H-chain

20  consists of two domains, each of ~50 kDa. The C-terminal domain (Hc} is
required for the high-affinity neuronai binding, whereas the N-terminal domain
(Hn) is proposed to be invoived in membrane transiocation. The L-chain is a
zinc-dependent metalloprotease responsible for the cleavage of the substrate
SNARE protein.

25
The term L-chain fragment means a component of the L-chain of a neurotoxin,
which fragment demonstraies a metalloprotease activity and is capable of
proteolytically cleaving a vesicle and/or plasma membrane associated protein
involved in celiular exocytosis.

30

Examples of suitable protease (reference) sequences include:

Betulinum type A neurotoxin - amino acid residues (1-448)
Betulinum type B neurotoxin - amino acid residues (1-440)
35 Botulinum type C neurotoxin - amino acid residues (1-441)
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BoNTSs 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 10 general circulation, bind to the presynaptic membrane of cholinergic nerve terminals
and prevent #e eeleaseef their neurotransmitter acetylcholine. BoNT/B, BaNT/BzoBod¥d«#s and

BONT/G cleave synagghievinivgsispassaeitisfl membsanaderieifoty): BaBr/C, BoNT/A and
BONT/E cleave the s;r/g%p%osomal-as ociated {B%rotein of 25 kDa (SNAP-25); and BoNT/C 15cleaves

syntaxin. BoNTs sha O OIS FuRRHR g di-cHAM SR LSS0 Yonsisting of a heavy
chain (H-chain) of -10Bdmeevsientyrjeinetbkiy a singlerdisulfidel besiduesa ligtsghain (L-chain) of -50
kDa. The H-chain 20 %%?Lﬁllﬁtgn% twgggjrgarjg%x?ﬁch of -50 kDa. T [ C-term'q%@ main (HO is
required for the high-atinity Reurona inéiling, Whereas BHe"N-&+ ir?gl'%efﬁ in ) is proposed to be
involved  membrand etansi® ostionickhre L-chain is a zianibeperideesithasloptbase responsible for

the cleavage of the s ﬁtra;st%gﬁgRE protein. 25 The I%'miﬁﬁ ' ré@gﬂéps NS a component of
IC

the L-chain of a neurotoxin, w fragment demonstrates a metalloprotease activity and is capable of
proteolytically cleaving a vesicle and/or plasma membrane associated protein involved in cellular

exocytosis. 30 Examplesafryitable: @E@@@g@?(rﬂsmcgi5?95%88%@,'%ﬂcﬁ%%@%type A
neurotoxin- amino acid residues 1—448? Botulinum type B neurotoxin- amino acid residues (1-440)
35Botulinum type C nBGRSRHRIEA VG BERT FEdRIEL!1-441) WO 2009/150469 Botulinum type D

neurotoxin Botulinum type E neurotoxin Botulinum type F neurotoxin Botulinum type G neurotoxin
STetanus neulr%oggd\géﬂii%%ttﬁ%%e reference sequence should be considered a guide as
slight variations may occur according to sub-serotypes. By way of example,
US 2007/0166332 (hereby incorporated by reference thereto) cites slightly
different clostridial sequences:

I5
Botulinum type A neurotoxin - amino acid residues (M1-K448)
Botulinum type B neurotoxin - amino acid residues (M1-K441)
Botulinum type C neurotoxin - amino acid residues (M1-K449)
Botulinum type D neurotoxin - amino acid residues (M1-R445)

20 Botulinum type E neurotoxin - amino acid residues (M1-R422)
Botulinum type F neurotoxin - amino acid residues (M1-K439)
Botulinum type G neurotoxin - amino acid residues (M1-K448)
Tetanus neurotoxin - amino acid residues (M1-A457)

25 Avariety of clostridial toxin fragments comprising the light chain can be useful
in aspects of the present invention with the proviso that these light chain
fragments can specifically target the core components of the neurotransmitter
release apparatus and thus participate in executing the overall cellular
mechanism whereby a clostridial toxin proteolytically cleaves a substrate. The

30 light chains of clostridial toxins are approximately 420-460 amino acids in
Eength and comprise an enzymatic domain. Research has shown that the
entire length of a clostridial toxin iight chain is not necessary for the enzymatic
aclivity of the enzymatic domain. As a non-limiting exampie, the first eight
amino acids of the BoNT/A light chain are not required for enzymatic activity.

35  As another non-limiting example, the first eight amino acids of the TeNT light
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PCT/GB2009/050665 - amino acid residues (1-445) amino acid residues (1-422) - amino acid
residues (1-439) - amino acid residues (1-441) - amino acid residues (1-457) - amino acid residues
(1-959)* * Pohlner, J. et al. (1987). Nature 325, pp. 458-462, which is hereby incorporated by
reference thé¥&wdtPA&4Bove-identified reference sequence should be coRSHERMEME/ Eflidé as slight
variations maghatcaracctreingiteds (- sewtypes. Ayivigy okewdssplieelLtar2oRvede6332 (hereby

incorporated by reference thereto) cites slightly different clgstridial sequences: 15 Bogulinum type A
neurotoxin Bgtmt}neueﬁ %'?:{/6% nng’uyggfo%r? %’W%@%?&‘g‘é& %gu?o?gﬂﬁ%&%ne&nam%% Reurotoxin 20
Botulinum typesk B2 waotoxineBisit|vfutheyieN e dighd xihaBot(fhsiduaypé1G-hédiratoxindietanus
neurotoxin i L ' M1-K443) x aming.add resj % = ) z@mi id residues
(Ml-K449)-ignlwi|gl%%f:l ﬁ%%%ﬁ%lﬂﬂ%) 5% Scig‘éz]s!gﬁgg :&%a&ﬁ% f%%nt%%?aggd residues

(M1-K439) - &mine a6idTedidne sl e kigabyhaimiiesidtiesesiduds (MI A7 easiredaidsty of clostridial
toxin fragmendgs SoRaRESRAIRE Iichaipcas be ssTuhiBaiRres &thadierepiEyemMion with the

proviso that these light chain fragments can specifically target the core components of the

neurotransmite TeiBALERPar SRBRIIRING R palE¥pAte id &Ry the 8visateenlidPmechanism
whereby a cles#idisietosin paetesiyticatlyicleaiss asukairaizsThHeisd kgshainssftclggtridia’ t%xihns
are approximately 420-460 amin ids in length and c ise an_enzymatic dgmaip, Research has
shown that th%ngﬁﬂrgqg%tﬁ AF%%I%‘?T%@Q'?&M le&ta gﬁ%%ﬂg%%tt%%ﬁ éﬂ?/ ?oqjaﬁe matic activity
of the enfymatipatdsnaif. Assa eorbidittiegtexam plactmdsfird@gitisimipeiacidshof traBeNT/A light
chain are not ired fo 6. activi 0 on-limitin e irst eight amino
Soids of the %ﬁ@#ﬁgﬁé LSRR MALG I SR G LIRSS A BV UNG EXAMBIG H1g S5

amino acids, at most 375 amino acids, at most 400 amino acids, at most 425

amino acids and at most 450 amino acids.

15 The non-cytotoxic protease component of the present invention preferably
comprises a BoNT/A, BoNT/B or BoNT/D serotype L-chain (or fragment or
variant thereof).

The polypeptides of the present invention, especially the protease component
20  thereof, may be PEGylated — this may help to increase stability, for example
duration of action of the protease component. PEGylation is particularly
preferred when the protease comprises a BoNT/A, B or Ci protease.
PEGylation preferably includes the addition of PEG to the N-terminus of the
protease component. By way of example, the N-terminus of a protease may
25  be extended with one or more amino acid (e.g. cysteine) residues, which may
be the same or different. One or more of said amino acid residues may have
its own PEG molecule attached (e.g. covalently attached) thereto. An example
of this technology is described in WOQ2007/104567, which is incorporated in its
entirety by reference thereto.
30
A Translocation Domain is a molecule that enables translocation of a protease
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
peptide) possesses the requisite translocation funciion of the present
35 invention may be confirmed by any one of a number of conventional assays.
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WO 2009/150469PCT/GB2009/050665 chain are not required for enzymatic activity. Likewise, the
carboxyl-terminus 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 for enzymatic activity. As
another non-Waiasny/eaéple, the last 31 5 amino acids of the TeNT lightretilkBéresietes 427-457)
are not required for enzymatic activity. Thus, aspects of this embodiment can include clostridial toxin
light chains camprising an enzymatic. domain, haying a length of, for example, at least 350 amino acids,
at least 375 a%r?mo%@%@,eat %?%O%‘arﬁ;ﬁénf ci ?%ﬁgﬁs%ﬂzéﬁarﬁﬁﬁg fﬁgéyam??élgéq 450 amino
acids. Other lifbaspests whitiis embciuitesgechwiticlad eslostatialitoxin Fightechuainsf chraprising an
enzymatic do havi f f hef t i ids,. 75 amino acids,
at most 400 a%lnosg%ié%%iér%%%& §r§?ﬁ‘1}?§§ sirﬁlneﬁ ;%ﬁ}m%fs%a O@ﬁ&ggag?cig&ﬁéghoe? non-cytotoxic
proteasecontporeat sirtirbsfiest AR ewtiaH preter S5ly eaniriges koBe ee BENTEBGr BoNT/D
serotype L-cktq@ggqré@gm%a{éﬁ{i%; tnﬁr@ﬁzf) J hp,g_oﬂggja_ptides of the present invention, especially
the protease component 20 thereof, may be gylated - this may help to increase stability, for
example duration of action of the protease component. PEGylation is particularly preferred when the
protease compriges ér Baliiiie BOfdvRiieppepRESIMRtRN prefsrpbihivalugiag Hiraddition of PEG
to the N-terminus of the protease component. By way of x?t,m le, the N-terminus of g protease may
25 be extendStTRITBHABIAHRY SRR 6 RaRS RS BURLES IR FRPSe HiFsame or
differentt®Onevemmiosesy said ahaticagddesiditesamayshavediscuen RoG nisdeaweuadiached (e.g.
covalently attta\rcgg@ctq%re%ohcp gx}gr@glir% t%Bi%techr.noltgecyé/ isigescr%)e irq W02907/104 67, which is
incorporated NS en%repy Hy fererencd thereto- 86A ' TARSTOCALON Domai is s molecule that enables
translocation vempretessiedatBlavatget (S8 SLER B atfsinatio@abexpres gipn tFprdtehse activity
occurs within the cytosol of the target cell. Whether any molecule (e.g. a protein or peptide) possesses
the requisite translocation function of the present 35invention may be confirmed by any one of a
number of coMEHtIRAITBSEBAC I ExBRRNIE, BHeITeTTeNL 98 TyeIaberile SUsicih @fotBd8ay employing

liposomes, whiehtare:fballenoecb B iR meleekie. BIaspncesf thadeqisie trpasigeation function
is confirmed by release from the liposomes of 5ic and/ or labelled MAD, which may be readily

monitored [seBYSRABAR @1 89YiEeE. PyaiMlatBadis dn 167RT BP9 75/980124 faRflerétample is
provided by BlessteinB FIG67)Tadhickyciesdribes A sinple Aaiiseassaysempleging planar
phospholipid bilayer membranes. The 10 membranes are challenged with a test molecule and the
requisite translocation function is confirmed by an increase in conductance across said membranes
[see Blaustei (@98 EsERBSvEatisnvalb@26bracds parizhb-t204iokdddromanaétbpdolamygto enable

assessmgnt QJSWM% W&iﬂgi@glﬁmgmonstrate the requisite translocation activity. By

way of example, a variant may have at least 70%, preferably at least 80%,

more preferably at least 90%, and most preferably at least 95% or at least
98% amino acid sequence homology with a reference translocation domain.
The term fragment, when used in relation o a translocation domain, means a

25 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
franslocation 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

30 reference transiocation domain (eg. Hy domain). As with the TM ‘fragment’
component (discussed above), transiocation ‘fragments’ of the present
invention embrace fragments of variant translocation domains based on the
reference sequences.
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15 identification of Translocation Domains suitable for use in the present invention are provided by
Methods in Enzymology Vol 220 and 221, Membrane Fusion Techniques, Parts A and B, Academic
Press 1993. The present invention also embraces variant translocation domains, so long 20 as the
variant doma@ i/ genednstrate the requisite translocation activity. By wagoGszeimpiessa variant may

have at least TRET pisfRiahiyraDieasiBpransisopreterably ot ieash 88 biane-presidsterably at least

95% or at least 98% amino acid sequence homol wit reference trans|ocation domain. The term

ragmant WG GRn PR R D E e HBE RN SRR HCRHG & SHe N o e Rt [t 20,

preferably at feasti4fd, swreophefévaddy pofdast &0, thedprustrpretésably atdpalsiz100 ponéno acid

residues of t rrrﬁ%f%ﬁ%ﬁtﬁréﬁrlﬁl % gggo o 'r%.njlgrtit’]%case of a clostridial translocation domain, the
i S TR R Ay S T

fragment prefera as at leas preferably at [east 150, more preferably at least 200, and most
preferabl§ at least 250 amino acid residues of the 30 reference translocation domain (eg. HN domain).

As with the ThhéagsRIScaREERAMIIAGY 58 bakmEd AR RILADILAIBRIISEL/EE present

invention embrace fragments of variant translocation domains based on the reference sequences.
WO 2009/150260PETHEB ItR10/0% 0686 8 THandlEEaBtH EdbnTa %6 prefdpatss: ciihaie of formation

of ion-permeabisprasHn lipid MembeaRBHINDdBHRARJIE0BS PhiRwPitinGrefsiahly bhasbeen found to

use only those portions of the protein molecule capable of pore-formation within the endosomal
membrane. 5T FE1FaRLSLARCHPBEIRA B FeUBtAFiG from a microbial protein source, in particular

from a bcterial or viral protein source. Hence, in one embodiment, the Translocation Domain is a

ranslocating domain,of an enzyme, such as a bacterial toxin or, viral protein. is well documente
t locat 0 f Al ﬂ_s]atcrg: 1S bgt | t t 0t Il d ted

that certain dOMains I(E)tdggg eﬁa} oxin‘ motecules 'Fréaé%lspa Igaocft%'r?nir?é(@u%o &%E?IF@ also known

that certain treasitatiohfdoniagnswivipmitgsexpteissatbonsnuwanisdtisterigroteansiaratiapable of
forming such ke Sush SPUInS flasshn cERi e dressaineteg Ty Tyansiocaton

Domain may be of a clostridial ‘origin, such as t domain (or a functional component thereof). HN
means a portleTERGagHinPefehe HIUHAIN dAraABStRAY HeureRNPYagpidxihatékesgoivalent to the
20 amingstermpipahdasif of the H-chain, or the domain corresponding to that fragment in the intact
H-chain. The H-chain lacks the natural binding function of the Hc component of the H-chain. In this
regard, the Hc function may be removed by deletion of the Hc amino acid sequence (either at the DNA

synthesis levaheorpithgopagbeyDiesis leve) henucleasperigrateassin Sstieatmenhe Atgrnatively, the
Hc function mcaé/mbemi activptg&ibx qhemical or bfﬁlggicﬁl tl[gratment. Thus, the H-chain is incapable of
binding to the mﬁlngqéi b'onA a?g&f’é‘éﬁ’f’{a w‘hc Qhive BlodYridial ﬂé)&%;&&l ] @QW&%&oxin) binds.
Examples of sditableHrgference g T rérsitdiatiore Dotainsapphedend@ B otginvate hipt Atime urotoxin
Botulinugy tyng, & BSRFRIRAD RFURUNEYASFRE U BOMURUTLYRE BRI Ol Rat

fragment in the intact H-chain. The H-chain lacks the natural binding function

of the He component of the H-chain. In this regard, the Hc¢ function may be

removed by deletion of the He amino acid sequence (either at the DNA

synthesis level, or at the post-synthesis level by nuclease or protease

25  treatment). Alternatively, the Hc function may be inactivated by chemical or
biologicail treatment. Thus, the H-chain is incapable 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:

30
Botulinum type A neurotoxin - amino acid residues (449-871)
Botulinum type B neurotoxin - amino acid residues (441-858)
Botulinum type C neurotoxin - amino acid residues (442-866)
Botulinum type D neurotoxin - amino acid residues (446-862)
33 Botulinum type E neurotoxin - amino acid residues (423-845)
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35Botulinum type E neurotoxin - amino acid residues (449-871) - amino acid residues (441-858) -
amino acid residues (442-866) - amino acid residues (446-862) - amino acid residues (423-845) WO
2009/150469PCT/GB2009/050665 Botulinum type F neurotoxin- amino acid residues (440-864)
Botulinum tyFe0Gomeuietsxin- amino acid residues (442-863) Tetanus negorisidzoadmivsosacid residues

(458-879) 5 The abovguidentificy sefereagmanavence shelitd beigeasidesedaguadajas slight
variations may occur according to sub-serotypes. By way of example, US 2007/0166332 (hereby
incorporated by refergﬁ)gglfﬂé[%[\ﬁt))etl Q%ﬁﬁﬁ?@liffere’nﬁ‘ 6’&@6’1@]@@ c%sdfél%%%tulinum type A
neurotoxin Botulinum Tgfsn Bsneunatiokin Botulinum typedthiveLiscioxesBiotdipdd8-§P@ D neurotoxin
Botulinum type E neurotoxin 15 Botulinum type F neurotoxin Botulinum type G neurotoxin Tetanus
neurotoxin - amino acid residues (A449-K871) - amino acid residues (A442-S858) amino acid
residues §T450 8 g8 edasinifiadidetesries $B4UBINBERPUEhiirocanisidesiduasgikd@ 3K 845) amino
acid residues(AdQr(BhANs AUNQBGIH tRRidNed T4 580R) 5 ANING RGId Fesidles(p458-V879) In

the context of the present invention, a variety of Clostridial toxin HN regions 90 comprising a

translocation HEnvHR A G5 88 i iR RYs TRRAEPer #RIp Y EETNER BIEIRIR) trdgsrigBtthat these

active fragmegigeant @gﬂgﬁj%ﬁlgg({g@mpf a non-cytotoxic protease (e.g. a clostridia] L-chain) from
intracellular vesicles into the cytoplasm of the target cell and thus participate in executing the overall
cellular mechanism whereby a clostridial toxin proteolytically 25 cleaves a substrate. The HN regions

from thejheavy chainBofulinsirigicd taxivaratexapproximateho4ikia4agides ¢Aacidsiariength and
comprise a translocatj omain. Research has shown that the eptire, length, of region from a
Clostridial toxin heav;g)e%@iﬂqgg@%ﬁ:@%gﬁ?ﬁ? the tré%@@c?aﬁ%@ & f\(;?ﬁ?%](’%}%é’%rgr%lé ation domain.

Thus, aspects of this Botulinum type C neurotoxin - amino acid residues (T450-N866)
Botulinum type D neurotoxin - amino acid residues (D446-N862)

Botulinum type E neurotoxin - amino acid residues (K423-K845)

15 Botulinum type F neurotoxin - amino acid residues {A440-K864)
Botulinum type G neurotoxin - amino acid residues (5447-5863)

Tetanus neurotoxin - amino acid residues (5458-V879)

in the context of the present invention, a variety of Clostridial toxin Hy regions
20 comprising a translocation domain can be useful in aspects of the present
invention with the proviso that these active fragments can facilitate the release
of a non-cytotoxic protease (e.g. a clostridial L-chain) from intraceliular
vesicles inio the cytoplasm of the target cell and thus participate in executing
the overall celiular mechanism whereby a clostridial toxin proteolytically
25 cleaves a substrate. The Hn regions from the heavy chains of Clostridial
toxins are approximately 410-430 amino acids in length and comprise a
franslocation domain. Research has shown that the entire length of a Hy
region from a Clostridial toxin heavy chain is not necessary for the
translocating activity of the translocation domain. Thus, aspects of this
30 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 least 425 amino acids. Other
aspects of this embodiment can include clostridial toxin Hy regions comprising
transiocation domain having a length of, for example, at most 350 amino
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30 embodiment can include clostridial toxin HN 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 least 425 amino acids. Other aspects of this embodiment can include clostridia! toxin HN
regions compwisingptragagtocation domain having a length of, for example, atomest:3samino WO
2009/150469RG TS BRARKYOBPE5AiSIachisNaEl R3S AmiNaAridS GhngskA90ARuNg Apids and at
most 425 amino acids.  For further details on the genetic basis of toxin production in Clostridium
5botulinum artiG&E[E we refer to Henderson at al (1997) in The Clostridia: Molecular Biology and
Pathogenesis, Academic press. The term HN embraces naturally-occurring neurotoxin HN portions,

d modified N ' ' ' id td t in nature 10and/ theti
i aci re ALAG LB IGROEAE 116 N AR HEToEE LM CGRSGTAL: e BSUHEnioned

translocafion huictioamAdisinGtitethyn thecTreies e atérui&eorabt By $%7pira Nem-Clostridial origin.
Examples of nopy. idjal r T >t ain Qrigins include, 15 but not be restricted
1 1¢ translor M T O S e e o are Bl e

omain roc. Natl. Acad. Sci. USA (1992) 89,
6202-6206; Silverman at at, J. Biol. Chem. (1993) 269, 22524-22532; and London, E. (1992) Biochem.

Blophys. ActarEldnfin 4y Shiiardansiasaioneamay chEseidan aaas spiwn e A [Prior at at

Biochemistry (1992) 31, 3555-3559], the 20 translocation domains of anthrax toxin [Blanke at at Proc.
Natl. Acad. S@%@ﬁd(fb%?@@?ﬁ@@yim@ﬂ‘@\%@@eéﬂmﬁiétW}@H@ﬁﬁ%i@ paktides of
translocating Brptisnsiipekiabatide BoH feRRINeS1 8840498188 HolidReHandMicaanssetal (1992)

PNAS, 89, pp.7934-7938], and amphiphilic peptides [Murata at a/ (1992) Biochem., 31, pp.1986-1992].
The TranslocSGOrBY f%th%anﬁﬁﬁgﬁf%tﬁﬁ%&%%féﬁ%% BBRISM present in a naturally-occurring

protein, or may include amino acid variations so long as the variations do not destroy the translocating

ability of the T, Ipn In. Particular.examples of viral (reference) Trans|ocation Domains
suitable for 36%%%%%&’p%e%tﬁﬁﬁ%‘eoﬁﬁoiﬂqngﬁ@g '&FP&%X ;(Pgng?ogaﬂﬂa'aﬁc%’r%tgfﬁg o?(}ﬂ'glly expressed
membrane fuSisarppiaeias nEoraosinfit (Wkgaecat Brefiooestimd Morata atigingl 98)akescribe the
translocation (8. ifusion i ' fH!S\%éC?I. ? - S ic.and
amphiprﬁlgilc pgé)ﬁ;ié{gf g%)rﬁsgg"?rom tﬁ?&ﬁ@%ﬁ%@on of in ﬂr@z@%ﬁgw%ﬁa%% u %ﬁ% Other

35virally expr&€6séd Riembiafe AssdnIrblind KABRH BN S the2d6sikityemmn et al., J.
2009/150469B5eT/ @IR3AN(9D88P 269, 22524-22532; and London, E. (1992) Biochem.

Biophys. Acta., 1112, pp.25-51], the translocation domain of Pseudomonas
exotoxin type A [Prior ef al. Biochemistry (1992) 31, 3555-3559], the

20 transiocation domains of anthrax toxin [Blanke et al. Proc. Natl. Acad. Sci.
USA (1996} 93, 8437-8442], a variety of fusogenic or hydrophobic peptides of
translocating function [Plank ef al. J. Biol. Chem. (1994) 269, 12918-12924;
and Wagner ef af (1992) PNAS, 89, pp.7934-7938}, and amphiphilic peptides
[Murata et af (1992) Biochem., 31, pp.1986-1992]. The Translocation Domain

25 may mirror the Translocation Domain present in a naturally-occurring protein,
or may include amino acid variations so long as the variations do not destroy
the translocating ability of the Translocation Domain.

Particular examples of viral (reference} Translocation Domains suitable for
30 use in the present invention include certain translocating domains of virally
expressed membrane fusion proteins. For example, Wagner et al. (1992) and
Murata el al. (1992) describe the translocation (i.e. membrane fusion and
vesicuiation) function of a number of fusogenic and amphiphilic peptides
derived from the N-terminal region of influenza virus haemagglutinin. Other
35 virally expressed membrane fusion proteins known to have the desired
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translocating activity are a translocating domain of a fusogenic peptide of Semliki Forest Virus (SFV), a
translocating domain of vesicular stomatitis virus (VSV) glycoprotein G, a translocating domain of SER
virus F protein and a translocating domain of Foamy virus envelope glycoprotein. Virally encoded 5
Aspike proteW& ka1 FEtcular application in the context of the present inv€mticBrofwrosxanple, the El
protein of SF\tamsidbetifgpseiRityobiseCtiriaiRibatinYg Ibrkise of taef(aigesnceptanslpeation

ont. or ore LUV EVE R LT S S BT LR cn iAoy eBrions, with

e
one or more C Sgll\i/ t?
the proviso that$he giyaprpedssedsestthrstoqaisite danalocatiGg RintienF Axstaanandy also comprise

one or more gmj idl.substitutio . amin id deleti insertions, so lo s the variant
15possessesq{§(§%r?gg%@?i (Fr%ﬁnlléjf%cgatfing uﬁ(?c I%[;]E %}g%g%ca(ﬁxggé@r{%?h s%’ﬁé]cﬁg g\%%ggiid residues
References Diygiikeriaraiginsl 9463 Siligsiaianmtiah oo Ihsichtesme269; 22824r22532 London

E., 1992, BioghamiGionby ARl 11 E2P SibRAMAISILo! seyereonzsi et dQs-013 Prior
etal., 1992, Biochemistry 31, 3555-3559 Kihara & Pastan, 1994, Bioconj Chem, 5, 532-538 Influenza

virus haemaggfittmctY BEAIAGFIENGWE GMIDGWYG, and Variants thereof Plank etal., 1994, J.
Biol. Chem. 269, 12918-12924

Use of the (reference) Translocation Domains listed in Table (below) includes
10 use of sequence variants thereof. A variant may comprise one or more

conservative nucleic acid substitutions and/ or nucleic acid deletions or

insertions, with the proviso that the variant possesses the requisite

translocating function. A variant may also comprise one or more amino acid

substitutions and/ or amino acid deletions or insertions, so long as the variant
15 possesses the requisiie translocating function.

Translocation Amino acid References
Domain source residues

Diphtheria toxin 194-380 Silverman et al., 1994, J. Biol.
Chem. 269, 22524-22532
l.ondon E., 1992, Biochem.
Biophys. Acta., 1113, 25-51

Domain lf of 405-613 Prior et al., 1892, Biochemistry

pseudomonas 31, 3555-3559

exotoxin Kihara & Pastan, 1994, Bioconj
Chem. 5, 532-538

Influenza virus GLFGAIAGFIENGWE | Plank ef a/., 1994, J. Biol. Chem.

haemaggiutinin GMIDGWYG, and 269, 12918-12924

Variants thereof Wagner ef al., 1992, PNAS, 89,

7934-7938

Murata et al, 1992, Biochemistry
31, 1986-1992

Semliki Forest virus | Translocation domain | Kielian et al., 1996, J Cell Biol.
fusogenic protein 134(4), 863-872
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Wagner et al., 1992, PNAS, 89, 7934-7938 Murata et al., 1992, Biochemistry 31, 1986-1992 Semliki
Forest virus fusogenic protein Translocation domain Kielian etal., 1996, J Cell Biol. 134(4), 863-872
WO 2009/150469PCT/GB2009/050665 Translocation Domain source Amino acid residues
References WesioularsBtematitis virus glycoprotein G 118-139 Yao et a/., 280&:3tr@iogns&10(2),

319-332 SERTHEHS lodEaBnn 1T aanAeoacpman SEM B¥erdRlae J VITON 7 7{11) 652016527 Foamy
virus envelope giycoprotein _

Dormain source residues

Vesicular Stomatitis | 118-139 Yao ef al., 2003, Virology 310(2),

virus glycoprotein G 319-332

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

6520-8527

Foamy virus Translocation domatn Picard-Maureau ef al., 2063, J

envelope Virol. 77(8), 4722-4730

givcoprotein

The polypeptides of the present invention may further comprise a
translocation facilitating domain. Said domain facilitates delivery of the non-
cytotoxic protease into the cytosol of the target cell and are described, for

5  exampie, in WO 08/008803 and WO 08/008805, each of which is herein
incorporated by reference thereto.

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

10 peptide domains include influenzavirus fusogenic peptide domain (eg.
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

15 fusogenic peptide domain (eg. Sendai virus fusogenic peptide domain of 25
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

20 fusogenic peptide domain of 25 amino acids), metapneumovirus fusogenic
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.

25 By way of further example, a translocation faciliteting domain may comprise a
Clostridial toxin Hen domain or a fragment or variant thereof. In more detail, a
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Translocation domain Picard-Maureau et 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 non- cytotoxic protease into the cytosol of the target cell and are described, for 5
example, in WO 884088803 and WO 08/008805, each of which is herein ircarpemtedaysteference
thereto. By waycafraiamelen $uilphis-Brpslasation fesditpioesmdemansiackidegn,enyelgped virus

fusogenic peptide domain, for example, suitable fusogenic 10 peptide domains include influenzavirus
fusogenic peptia® d3MaM TGP ifRicH/8 2t RIBBEARISefldRAgHARAABHDG BRifSo Fcids),
alphavirus fusegstinzy pepticieodatidin (B HBemilkiorestiiesdiusaasnic-RePiidasiesaadn of 26 amino
acids), vesiculovjrus. fusogenic peptide domain (eg. yesjcular stomatitis virus fusogenic peptide domain
of 21 amino :gaﬁs!f #3@[@%@?@5&? &é%%é?ﬁé 8&8@@% 8&%@%"@&@%&%8@%3& E peptide
domain of 25 Zhireracidsiidsorbiliviass REdgenicpeptil donsimeesy. Z7dniaaidisteoiger virus
fusogenic pe;#ig@cmgrq}gi@{ Eg%)?gg%ﬁﬁl@%qgﬁhﬂ&lavirus fusogenic peptide domain (eg. Newcastle

disease virus fusogenic pepti amino acids), henipavirus fusogenic peptide domain (eg.
Hendra virus 20 fuso@@hidipeptizealdrnair@prB amino 2ioias) asie rgsitbian §d s fddhgenic peptide
domain (eg. Human IBRIBRRGNIIAY weeiseAsK Peplidalagaiabehagy tesacitrgr spumavins

fusogenic peptide domain such as simian foamy virus fusogenic peptide domain; or fragments or
variants thereof. 25B\PRAYBITURRE (e RENTBIOXH transio@tim 45Kl iesiAyaotd@in ThAd) comprise a

Clostridigd toxin I-IcN Betominerafeanmenicisuariant tharged deinrsedlaiailsazWeds)
2009/150469PCT/GB§OO 1050665 Clostridial toxin HcN translocation facilitating domain may have a

length of at least 200 ZAHB LRI AL AFIBFLFIK D mino MBI HLLEDEHESHAITE AU at least 275
amino acids. In this r&puinarClypeifiacioivkicN trangdodaticrithciating (®8bainggpferably has a
length of at most 200 ami ids, atmast 5225 amino acids, at.most 250 aming, agids, or at most 275
amino acids. Specific%@gﬁe"‘?ﬁgf%?(amnpﬁg@%fﬂde: Bb?urﬁﬁnl?maf?%éeﬁfﬁ%%%g%ﬁhﬁaﬁﬁﬂno acid residues
(872-1110) Botulinumlige s neurotoxin- amino acid resichies é88bragigups (880-1127)

15
The above seguence positions may vary a little according to serotype/ sub-
type, and further examples of suitable (reference) Clostridial toxin Hew
domains include:
Botulinum type A neurotoxin - amino acid residues (874-1110)
20 Botulinum type B neurotoxin - amino acid residues (861-1097)
Botulinum type C neurotoxin - amino acid residues (869-1111)
Botulinum type D neurotoxin - amino acid residues {865-1098)
Botulinum type E neurotfoxin - amino acid residues (848-1085)
Botulinum type F neurotoxin - amino acid residues (867-1105)
25 Botulinum type G neuratoxin - amino acid residues (866-1105)
Tetanus neurofoxin - amino acid residues (882-1127)

Any of the above-described facilitating domains may be combined with any of
the previously described translocation domain peptides that are suitable for
30 use in the present invention. Thus, by way of example, a non-clostridial
facilitating domain may be combined with non-clostridial translocation domain
peptide or with clostridial translocation domain peptide. Alternatively, a
Clostridial toxin Hcew translocation facilitating domain may be combined with a
non-clostridal franslocation domain peptide. Alternatively, a Clostridial toxin
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Botulinum type C neurotoxin- amino acid residues (867-1111) 10Botulinum type D neurotoxin- amino
acid residues (863-1098) Botulinum type E neurotoxin- amino acid residues (846-1085) Botulinum type
F neurotoxin- amino acid residues (865-1105) Botulinum type G neurotoxin- amino acid residues
(864-1105) Tetanu®nsusetoxin- amino acid residues (880-1127) 15 The abovessguese@spositions

may vary a little. ageending¢o srelyPeisu YN ApR ddrbenaranRips PhpstaRlR Belasnce)

Clostridia! toxin HCN domains include: Botulinum type A neurotoxin- amino acid residues (874-1110)

20Botulinum B RIS RIS QLTS EYY®61-1097) Botulinum type C neurotoxin- amino
acid residues (869-1183{uRaimingss Kpeddoiexrotoxin- gmmine Asifrersiliees42651198) Botulinum

type E neurotoxin- aminp acid residues (848-1085) Botulinum type F neurotoxin- amino acid residues
(867-1105) ZSBotuIigﬁ%?lfy}ag%?ﬁgﬁl%t%éﬂ@gﬂmo aciaq’@m@g??eégé'f‘f‘i%% Q&aﬁ% heurotoxin-
amino acid residues (B8RAILRTtyxrey O e abaive-deseabeddam|tatsg desn@iss- may be combined

with any of the previog?ggl%%r{%?g B p&%%)rp doma%ﬁgﬁﬁ%%ﬁ’ﬁ}" %g rﬁgﬂ?q&gﬂj 30 use in the

present invention. Thus, by way of example, a non-clos Ing domain may be combined with
non-clostridial transloBafidi domigde Feprid@ioxiNith clostntize aaitsiosisias (ialdPeptide.

Alternatively, a Clostrighial iaxia Hel FaRsleaalien fadﬂtéﬁﬂﬁ&&%%&&ﬁ)é_@?%ﬂ%&ﬂ with a

non-clostridal translocation domain peptide. Alternatively, a Clostridial toxin
2009/150469PCT/GRBebdnEndeee G neurotoxin - amino acid residues (447-1105)

10 Tetanus neurotoxin - amino acid residues {458-1127)

Sequence homology:
Any of a variety of sequence alignment methods can be used to determine
percent identity, including, without limitation, global methods, local methods
15 and hybrid methods, such as, e.g., segment approach methods. Protocols to
determine percent identity are routine procedures within the scope of one
skilled in the. Global methods align sequences from the beginning to the end
of the molecule and determine the best alignment by adding up scores of
individual residue pairs and by imposing gap penalties. Non-limiting methods
20 include, e.g., CLUSTAL W, see, e.g., Julie D. Thompson et al., CLUSTAL W:
Improving the Sensitivity of Progressive Multiple Sequence Alignment
Through Sequence Weighting, Position- Specific Gap Penalties and Weight
Matrix Choice, 22(22) Nucleic Acids Research 4673-4680 (1994); and iterative
refinement, see, e.g., Osamu Gotoh, Significant Improvement in Accuracy of
25  Multiple Protein. Baguence Alignments by lierative Refinement as Assessed
oy Relerence to Structural Alignments, 264{4) 4. Mol Biol. 823-838 (1898).
Local methods slign seguences by identifving one or more conserved molifs
shared Dy all of the input sequences. Nondimiting methods include, e.g.,
Match-box, see, e.g., Eric Depiereux and Emest Feyimans, Maich-Box: A
30  Fundamentaily New Algorthm for the Simullaneocus Alignment of Several
Protein Seguancas, 3(5) CABIOS 501 -808 (1892}, Gibbs sampling, ses, 8.g.,
G, E. Lawrence ef al., Delecting Subtie Sequence Signais: A Gibbs Sampling
Strategy for Muliple Alignment, 262(5131 ) Sclence 208-214 {1983}, Align-M,
see, ¢.g., vo Van Walle ot al., Align-M - A New Algorithm for Multiple
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HON facilitating domain may be combined or with a clostridial translocation domain peptide, examples
of which include: Botulinum type A neurotoxin Botulinum type B neurotoxin 5 Botulinum type C
neurotoxin Botulinum type D neurotoxin Botulinum type E neurotoxin Botulinum type F neurotoxin
Botulinum typeaGopEta@©xin 10Tetanus neurotoxin - amino acid residue${Z4Q9BLAPESaFHINO acid

residues (442:509Rkaminaagid resigues (432414 )esaming acid residues 64623098)5 amino acid
residues (423-1085) - amino acid residues (440-1105) amino acid residues (447-1105) - amino acid
residues (45§- ) Sequence homology: Any of a variety of sequence alignment methods can be
used to determine percent identity, including, without limitation, global methods, local methods 15 and

hybrid methoq%ugu?éuﬁﬁélsﬁlﬁ% egﬁgm%nli@er}m‘%ﬁg; %?ﬁ%%?iﬁp%%ﬁgggﬁﬁlm&ﬁﬁggnt identity are

routine procedures SCope of one s met align sequences from the

beginning to theeerigroErmnpisieAltechintl dbtekmBelthbaist BipinAknbBy-a8dingaHp adres of

individualresidue RS AP SUSHPE5B0 9 PREANSR ol BUUTSOmR 928 sl ©.0.
CLUSTAL W, see, e.g., Julie D. Thompson et al., CLUSTAL W: Improving the Sensitivity of

Progressive NWhtiplikatierzecsanrescteiianihic sptigree WerjiigeRloismess wiBgific Gap
Pef_nalties andavgg'tglabglﬁﬁ@(&ggigﬁozsg@% @ggllgiﬂé}cgj@ﬁ wfhf%’?&é?ﬁg Wm;d it(_erative
refinement, see, e.g., Osamu Gotoh, Significan rov nt,in Accurac tiple Protein.
Sequence Aliealmﬁ 2Ky W@F&ﬁ@%@%ﬁéﬁéﬁ?ﬁﬂ%&%@%{g@)ﬁ?%ﬁe i‘ﬁ’@é%’éﬂ c{é@wﬂlignments,
264(4) J.oViol 2 Bigd. B23r3BB21ED 96 )Heostahnimith ods-&igeT sedaeshices by identifying one or more
conserved motifs shared by all of the input sequences. Non-limiting methods include, e.g., Match-box,
see, e.g., Eric Depiereux and Ernest Feytmans, Match-Box: A 30 Fundamentally New Algorithm for the
SimultaneousMiigmenttsi@esdnr detasnitogueeesn eeodenBIOS 501 -509 (1992); Gibbs
sampling, see, e.g., C. E. Lawrence at al., Detecting Subtle Sequence Signals: A Gibbs Sampling

Strategy for Multiple Alignment, 262(5131 ) Science 208-214 (19932}; Aligrn-M, .c lvo Van Wane et al.,
Align-M - A New Algorithm forVBItid® C QE G HILKMFP ST WY V

I3 A4
R-15
N-206
D-2-216
C0-3-3-39

20 Q-1100-35
E-1002-425
G0-20-1-3-2-26
H-201-1-300-228
1-1-3-3-3-1-3-3-4-3 4

25 L-1-2-3-4-1-2-3-4-3 24
K-120-1-311-2-1-3-25
M-1-1-2-3-106-2-3-212-15
F-2-3-3-3-2-3-3-3-100-306
p-t-2-2-1-31-1-2-2-3-3-1-2-47

30 §1110-1000-1-2-201-2-14
T0101-11-4-2-21-1-1-1-2-115
W-3-3-4-4.2-2-3-2-2-3-2-3-1 1-4-3-211
Y-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

35
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WO 2009/150469PCT/G82009/050665 Alignment of Highly Dive-Gent Sequences, 20(9)
Bloiniforrnatics:1428-1435 (2004). Thus, percent sequence identity is determined by conventional
methods. 5 See zfos/es@mple, Altschul et al., Bull. Math. Bio. 48: 603-16, ¥986candubienikeff and

Henikoff, ProcTNahefial - igsiti AR IONdG 480 1R92. 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 62" scoring matrix of Henikoff and Henikoff (ibid.) as shown below (amino 10acids

are indicated by the standardrefngdetescradessrnibignmerhseores for determining sequence identity
ARNDCQEGHILKMFPSTWYV 15A4 R -15 -206 -2-216C0-3-3-39 200-]1‘%00 0-35-1002-4

250-20-1-3-2-26 -2-0-+-3~3-6-0-28+-1-3-3-3~1-3-3-4-3-4-251-1+ D194 -1 -2-3-4-324
K-12051-311-2-1-3-2énhth bfihe?icBgérGeudnelpl:d thé -2-3-3-3-2-3-3-3-100-3 06P -1

2-2-1-3-1-1-2-2-3-3 -} ;08 of gaps introduced into the longer

sequence in order to align the two sequences)

Substantially homologous polypeptides are characterized as having one or

10 more amino acid substitutions, deletions or additions. These changes are
preferably of a minor nature, that is conservative amino acid substitutions (see
below) and other substitutions that do not significantly affect the foiding or
activity of the polypeptide; small deletions, typically of one to about 30 amino
acids; and small amino- or carboxyi-terminal extensions, such as an amino-

15 terminal methionine residue, a small linker peptide of up to about 20-25
residues, or an affinity tag.

Conservative amino acid substitutions

20 Basic: arginine
lysine
histidine

Acidic: glutamic acid
aspartic acid

25  Polar: glutamine
asparagine

Hydrophobic:leucine
isoleucine
valine

30 Aromatic: phenylalanine
tryptophan
tyrosine

Small: glycine
alanine

35 serine
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3051-110-1000-1-2-20-1-2-14T70-210-1-2-1-1-2-2-1-1-1-1-2-115W-3-3-4-4
-2-2-3-2-3-11-4-3-211Y-2-2-2-3-2-1-2-32-1-1-2-13-3-2-227 0-3-3-3-1-2-2
1-21-1-2-20:3- WO 2009/150469PCT/GB2009/050665 The p j ity is.then
calculated as%:V %gﬁg néﬁﬁ ﬁof identical matches x 100 5[length of the Ion%rgrf@é%%%%%d&us the
number of gaps introduceg FIGEBQH@Ionger sequence in order to align the two sequences] Substantially
homologous polypeptides areticlvaiaeterized as having one or 10 more amino acid substitutions,
deletions or additions. These changes are preferably of a minor nature, that is conservative amino acid
substitutions (see below) and other substitutions that do not significantly affect the folding or activity of
the polypeptidie;asiddibddiztions)Gygivadigrofane coaatidnt rBtnestandaadidsniandasal  simsmo- or
oS SR FLC 20 AR AT S N AL SR GBS HluGa AR linker peptde
of up to about 20-25 residues, or an affinity’ tag. Conservative amino acm’ substitutions
20Basic:argirfineMaiR¢ higfifige may be substituted for amino acid residues of the

polypeptides of the present invention. A limited number of non-conservative

-2-2-3
-3-33 -

amino acids, amino acids that are not encoded by the genetic code, and
unnatural amino acids may be substituted for clostridial polypeptide amino
10 acid residues. The polypeptides of the present invention can also comprise

non-naturally occurring amino acid residues.

Non-naturally occurring amino acids include, without limitation, trans-3-
methylproline, 2,4-methano-proline, cis-4-hydroxyproline, trans-4-hydroxy-
15 proline, N-methylglycine, allo-threonine, methyl-threonine,  hydroxy-
ethyicysteine, hydroxyethylhomo-cysteine, nitro-glutamine, homoglutamine,
pipecolic acid, fert-leucine, norvaline, 2-azaphenylalanine, 3-azaphenyl-
alanine, 4-azaphenyl-alanine, and 4-fluorophenylalanine. Several methods
are known in the art for incorporating non-naturally occurring amino acid
20 residues into proteins. For example, an in vitro system can be employed
wherein nonsense mutations are suppressed using chemically aminoacylated
suppressor tRNAs. Methods for synthesizing amino acids and aminoacylating
tRNA are known in the art. Transcriplion and translation of plasmids
containing nonsense mutations is carried out in a cell free system comprising
25 an E. cofi 830 extract and commercially available enzymes and other
reagents. Proteins are purified by chromatfography. See, for example,
Robertson et al., J. Am. Chem. Soc. 113:2722, 1991; Eliman et al., Methods
Enzymol. 202:301, 1891; Chung et al., Science 259:806-9, 1993; and Chung
et al., Proc. Natl. Acad. Sci. USA 90:10145-9, 1993). In a second method,
30 translation is carried out in Xenopus oocyies by microinjection of mutated

mRNA and chemically aminoacylated suppressor tRNAs (Turcatti et al., J

Biol. Chem. 271:19991-8, 1996). Within a third method, E. cofi cells are
cultured in the absence of a natural amino acid that is to be replaced (e.g.,

phenylalanine) and in the presence of the desired non-naturally occurring
35 amino acid{s) (e.g., 2-azaphenylalanine, 3-azaphenylalanine, 4-
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Acidic:glutamic acid aspartic acid 25Polar:glutamine asparagine Hydrophobic:leucine isoleucine valine
30 Aromatic:phenylalanine tryptophan tyrosine Small:glycine alanine 35serine WO

2009/15046985& 7 /§aB2QQ2/050665 threonine methionine In addition to the, Ia@ﬂ@%%&gino acids,
) minoisoputyric acid,

non-standard amino acids (such 5 as 4-hydroxypraline, 6-N-methyl lysine,

isovaline and& ?%%?Rﬁ%%%’ﬁ& r%y‘%’l“?ﬁ/%%%ﬁi@aq?&# ino d)‘{?géﬁﬁ'@g%@ #hBY5EN Pébtides of the
present invergitinA Heiited ninobreocd tednictnsibey ativiy pepiticeadid sl aceinof adidsid@ralre not _
encoded by thg geaelic,codg, gl aming aeids may e sybstiied for glastrgial polypeptide

nd I
amino 10acid residues. The p%%)’/_pggzi%ges of f’?fé presentmvention can aﬁso comprﬁgél rﬁ’ }ﬁ-naturally
occurring amRfSEind expiliosand mertuet\cancherinoramiias doidwincladeatyithostilimgation, trans-3-

5 species by in vitro chemical modification. Chemical modification can be

combined with site-directed mutagenesis to further expand the range of
substitutions (Wynn and Richards, Protein Sci. 2:395-403, 1993).

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

10 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
15 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 alsc be
determined by physical analysis of structure, as determined by such
techniques as nuclear magnetic resonance, crystallography, electron
20 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, 1992; Smith et ai., J. Mol. Biol. 224:899-904, 1992; Wlodaver et al., FEBS
Left. 309:59-64, 1992. The identities of essential amino acids can also be

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

invention.

Muiltiple amino acid substitutions can be made and tested using known
methods of mutagenesis and screening, such as those disclosed by Reidhaar-
30 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
simultaneously randomizing two or more positions in a polypeptide, selecting

for functional polypeptide, and then sequencing the mutagenised polypeptides
to determine the spectrum of allowable substitutions at each position. Other
35 methods that can be used include phage display (e.g., Lowman et al.,
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methylproline, 2,4-methano-proline, cis-4-hydroxyproline, trans-4-hydroxy- 15 proline, N-methylglycine,
allo-threonine, methyl-threonine, hydroxyethylcysteine, hydroxyethylhomo-cysteine, nitro-glutamine,
homoglutamine, pipecolic acid, tert-leucine, norvaline, 2-azaphenylalanine, 3-azaphenylalanine,
4-azapheny| ARAWE I #A#P 4-fluorophenylalanine. Several methods are kn&WH fBRHEOARH6T
incorporating BionkeatuZih 0B8R Ting @ hinecios 2Gredid8ef attmpMiein 2 2Bot(EXdrusie, an in vitro
system can b lo %? in poAse iong.are e in i
aminoacylate@lgﬂg})rﬁsjs%}rﬁt é&s.ﬁgtho%g?g%tr@%ing%&(? %%%d%gan%n%ﬁrgg%%gc%}%aﬂng tRNA are
known in the BPErPyahseriitiin Seterabsidfon 36 Hemed s cobfdfnifig Horisdifie mutations is carried
out in a cell free system comprising 25 an E. coli 830 extract and commercially available enzymes and
other reagents. Proteins are purified by chromatography. See, for example, Robertson et al., J. Am.

Chem. Séc. M8/8RI92 2793 ; aqithAviesti iR EEE IR VRRAC269BIESEID HSRUMGRYAL., Science

259:806-9, 196ghand SHne:§EResiBme MateArad soeh AASARR 4S8 BY9RidR=asecond
method, 30 translation i%carrie qQut in Xenopus ooc%/éjs b)émicroin’jgc%ion of mutat: RNA and
AR h

chemically a 8&09[&% aé{%é ' (?’I' {ird PYVeiof AY' S ALY ag. 1996). Within
a third methodckd cBdi celixiageé culiared 188be absehceaise ratinasatisoosciddtiaids forbe replaced

(e.g., phenylalanin nd_in the presence, of the desired non-naturally pccurri ,
Saminoac L F A A TN F2 ARy B W GROPEBIE. selectng

2009/150469RCT/ES200/060EG8Ide e Halanius uinsiheroptiegsiitedine)y ftEines-naturally
occurring am'ﬂaod%?é‘?nlﬁr@‘i%o%él%'&%%t%%cﬂﬁé\b?&%R%%ﬂﬂ;ﬂ é%fégcﬂa&&@%iﬁﬁ”%%ﬁ%?“- See, Koide

et al., Blochem. 33:7470-6, 1994. Naturally occurring amino acid residues can be converted to

non-naturally BeERfnghe s saEieBh it CHenieapaf BV n(Che rhRAMABdRicAtion can be
combined withisigesiegtefoBEsagenesis (et Xpang thesaRORS! 51bsfiligions A4ynn and

Richards, Pratein Sci. 2:395-403, 1993). A limited number of non-conservative amino acids, amino
acids that are’AbC10 Rl By i hedetioc0dd, oifnalGriAY-GEEGH ARy AMHRSEREFS and unnatural
amino agids qizerbeskitbsitate dlarantne acibsesiluestad RayE ptides, akhe present invention.
Essential amino acids in the polypeptides of the present invention can be 15 identified according to
procedures known in the art, such as site-directed mutagenesis or alanine-scanning mutagenesis
(CunninghamTamdeWeolls f@icienca BA4f de81iBlidD89 heitely ufesiowyialiintirattianpenisalso be
determined b ' iS:Qf nined by such techniques as nuclear magnetic
resonance, c%@ﬁ%ﬁ?ﬁ@%ﬁéﬁgﬁﬁ% rﬁi%ﬁ%ﬁgﬁétoaﬁiniw labeling, in conjunction with
mutation of putative contact site amino acids. See, for example, de Vos et al., Science 255:306- 12,

1992; Sapth gtiglird 1N PuRRka?ieh 819 BQb RS W IRVeLa! Bl oldiBS Lett. 309:59-64, 1992. The

identities of essential amino acids can also be inferred from ana gsis of homologies with related

components (#5'4h&9 TRRHCRRIEY N Hiete KsFXBMBENENts) bIHE Folyperidbdusidne present
invention. Mugipteianyiae auieifstbstisations ean i madpesy treted Usirgknavy saribrds of

mutagenesis and screening, such as those disclosed by Reidhaay- Olson and Sauer (Science
a1 557, 1508 B RIB Ploe AT LR e (FORBE 44 2 HRUa Bity. thooe
authors discl@sénine trapdisréo cainnuttardourslymaneiomizirg ehoted mithe200sitivhanidazoddypeptide,
selecting for f. i Welo] i ther [ i ' to determine
the specgtsrfum%ﬁ%ﬁ%v@ﬁe su%%ﬁﬁﬁ?ﬁ%tgﬂ:%?%}gf%@g%ﬁér é%%gﬂc?gg rtﬁl%{%g@ qé‘eﬁosed include
phage display (esg§condwmighedtchigrged affinity capture column.  Samples from the

purification procedure were assessed by SDS-PAGE. Lane 7. First nickel

chelating Sepharose column eluant, Lane 2: Second nickel chelating
Sepharose column eluant under non-reducing conditions, Lane 3. Second

30 nickel chelating Sepharose column eluant under reducing conditions, /ane 4:
Molecular mass markers (kDa).

Figure 2 - Purification of LHW/A-CT-88T14 fusion protein
Using the methodology outlined in Example 6, an LHWA-CT-S8T14 fusion
35 protein was purified from E. coli BL21 (DE3) cells. Briefly, the soluble
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WO 2009/150469PCT/GB2009/050665 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). 5Multiple amino acid substitutions can be made
and tested usiiyZRpBiisAethods of mutagenesis and screening, such as HUZERIEEIO3BEEsDY

ReidhaarOlsonredstEaoistaSeieftiowibl 37 didaglion Ranemisnuea(Rioks Natdrgagad. Sci. USA
86:2152-6, 1989). Briefly, these authogs disclose methods for simultangously randomizing two or more
positions in a%&@%’eﬁ%’a\(@%é“@%ﬁ%' 1é ?8Pfﬁﬂ£?%ﬁr§ﬁ 8’&%5—%&8&? ‘%‘&?d gﬁéjnni%'ﬂ@f?@ﬁé%e
mutagenized pebipdplitie s te e tdmtin athiespabs imsiohatiovebl asdlistitutiesppiabah position. Other
methods that [ [ e -BIQC . 30:10832-7, 1991;
Ladner et al., U. .Hga}.t@%tg h%ﬁ%%%@gﬁjtﬂégé%lﬁ%ubﬂﬁ%ﬁ%é%%&%%ﬁ%ﬁa l%e%gion-directed
mutagenésis PB{ERspshiesetagseseee by K35 FORGENerlera . 'TDNASY: Dickel 988 athere now

follows a brieldeseriplioRaline Sidies. Haich liurials asass and-onandiofiments.of the present
invention. 20Figure 1 - Purification of LHN1D-CT-CST28 fusion protein Using the methodology

outlined in Ex8ff98%, KGN/ atieds TORPhAiIBSEpSRbiM a8 Banticdgem BORBRBICINY(DE3) cells.
Briefly, the sodghigityeslucisrebtaingd dellewing kel disriing eserplieddegnckal-sharged affinity
capture column. 8Boun %oteinisﬁ}/,vere eluted with 200 mM imidazole, 25treated with enterokinase to
activate the fU&I8R"SFELE étrLPFE-'applied to a second nickel-charged affinity capture column.
Sampled#rom the purification procedure were assessed by SDS-PAGE. Lane 1: First nickel chelating

Sepharose cabigibeIaRHARE 3 SSTM,NickelahakdnbSeabAmSeaRymTebjant under

non-reducing conditions, Lane 3: Second 30nickel chelatin Se§r%arose column eluant under reducing

conditions, Iaﬁ@ﬁf@\/ﬁﬁé&lﬂ%ﬂ%ﬁﬁﬁr%@?@@ pidifrd ¥ bpadichibibrandNrigue B sT14 fusion

protein Usisrpiheonedepdaliioy orilingskintEnmiestoas s HINAAT-SST14 fusion 35protein was
purified from E. coil BL21 (DE3) cells. Briefly, the soluble WO 2009/150469PCT/GB2009/050665
products obtained following cell disruption were applied to a nickel-charged affinity capture column.
Bound pidteirftSgurrcdel AstivilghcCESTMN hnibdpote limeetbendiitic fiaetoe (B HEYivate the fusion

protein and then re- | S ickel- ini [ N, amples from the
purification p?(_t)%, gﬁjg%ﬁ%ﬁs@%ge%} gﬁé@’@%ﬁ%ﬁ%& F%%:ﬁéﬁkg%%ﬁng @e’%ﬁamse column
eluant, Lane 2dMélstiatemaesageskelr SKDAYBhessglidinse @raataickbiiiernii@®edharose column
eluant under RERwSALGHIgcaNditions, Lanes 5-6: Second nickel chelating Sepharose column eluant
under reducing conditions. 10 Figure 3 - Activity of SST-LHN/A in cultured endocrine cells (AtT20)
Figure 3a shows Inhibition of secretion of ACTH by SST-LHN/A, and Figure 3b shows corresponding
cleavagéf SNEwe$§ hhsibity ieNCE-CitRjinieHD- avcriattlGiT-3 $aveldNrDvimeultured endocrine cells

(GH3) Figure 5 shows the effects of iv. administration of CP-GHRH-LHD
(SXN101000) on rat IGF-1 levels 5 days after treatment compared to a vehical
only control.

25  Figure 6 - Activity of CP-GHRH-LHD on rat IGF-1 levels in vivo
Figure 6 shows the effects of iv. administration of CP-GHRH-LHD
(SXN101000) on rat IGF-1 levels on day 1 io 8 days afier freatment 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.
30
Figure 7 - Activity of CP-GHRH-LHD on rat growth hormone levels in
vivo
Figure 7b shows the effects of iv. administration of CP-GHRH-LHD
(SXN101000) on rat growth hormone levels on day 5 days after treatment
35 compared to a vehical only control (figure 7a) and octreotide infusion (figure
7¢).
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Figure 4 shows the effect of growth hormone release from GH3 cells. Higher administration dosages of
SST-LHN/D result in a greater inhibition of growth hormone release. 20 Figure 5 - Activity of
CP-GHRH-LHD on rat IGF-1 levels in vivo Figure 5 shows the effects of i.v. administration of
CP-GHRH-LM®D g8)2N3@4000) on rat IGF-1 levels 5 days after treatment cenpaBechtmmasehical only
control. 25 Figure 6 - Activity of CP-GHRH-LHD on rat IGF-1 levels in vivo Figure 6 shows the effects
of i.v. adminisggg’o& f§P-GHRH-LHD (SXN101000) on rat IGF-1 levels on day 1 to 8 days after
treatment co ehical only control. Due to the blocking of the cannula on days 9 and 10
have too few an n.niiBesgquemconsiddi@d. 30 Figure 7 - Activity of CP-GHRH-LHD on rat growth

St effects of i.v. administration of CF-GHRH-LHD

hormone levels i@.vib%ﬁig%[ﬁ,g&gm

(SXN101000) on rat growth hormone evels on day 5 days after treatment 35compared to a vehical
only contfol (figufe 7ANarkeoeareniaéilfuion (figure 7c). SEQ ID NOs 1. DNA sequence of LHN/A 2.
DNA sequence of LIHN/B L3 2R s8¢ e of LHN/C 4. DNA sequence of LHN/D 5. DNA
sequence of the human CP-EN-GS15-SST28 linker 6. DNA sequence of the human CT-G820-CST28
linker 7. PréteiiN8GEaEDes Bidhepuerean SRsENgASIB-RETAS libeProtein sequence of the

CP-CST14-0S30sLHiNMSE Uence of the human CT-GS20-CST28 linker

7. Protein sequence of the CP-CST14-GS20-1.HD fusion

10 8. Protein seguence of the CP-CST14-GS30-LHD fusion
9. Protein sequence of the CP-CS8T28-GS20-LHD fusion
10. Protein sequence of the CP-CS8T28-GS30-LHD fusion
11.Protein sequence of the CP-8ST14-GS20-LHD fusion
12.Protein sequence of the CP-8SST14-GS30-LHD fusion

15 13. Protein sequence of the CP-88T28-GS20-1.HD fusion
14.Protein sequence of the CP-SST28-GS30-LHD fusion
15.Protein sequence of the CT-CST14-GS20-LHD fusion
16.Protein sequence of the CT-CST14-GS30-LHD fusion
17.DNA sequence of the CT-CST28-GS20-LHD fusion

20 18. Protein sequence of the CT-CS8T28-GS20-LHD fusion
19.Protein sequence of the CT-CS8T28-GS30-LHD fusion
20. Protein sequence of the CT-SST14-GS15-L(#Fxa)HD fusion
21.Protein sequence of the CT-SST14-GS30-1L.HD fusion
22. Protein sequence of the CT-88T28-GS20-LHD fusicn

25 23. Protein sequence of the CT-88T28-GS30-LHD fusion
24 Protein sequence of the CT-8ST14-GS35-LHC fusion
25.DNA sequence of the CP-GS15-8ST28-LHA fusion
26. Protein sequence of the CP-GS15-SST28-1.HA fusion
27.Protein sequence of the CT-8ST28-GS15-LHB fusion

30 28.Protein sequence of the CT-CST14-GS20-1.HC fusion
28. Protein sequence of the CT-CST17-GS25-LHC fusion
30. Protein sequence of the CT-CST28-GS15-LHA fusion
31.Protein sequence of the CT-C8T29-GS30-LHB fusion
32. DNA sequence of IgA-Hntet

35 33.Protein sequence of the CT-GHRP-LHC fusion
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9. Protein sequence of the CP-CST28-GS20-LHD fusion 10. Protein sequence of the

CP-CST28-GS30-LHD fusion 11. Protein sequence of the CP-SST14-GS20-LHD fusion 12.
Protein sequence of the CP-SST14-GS30-LHD fusion 1513. Protein sequence of the
CP-88T28-GRRHEHE fEsion 14. Protein sequence of the CP-SST2&G33ezéddBrdasion 15.

Protein sequencgofffediT se@Bhtd=5 20 LEMDErRM- L8 DRTRien sequence of the

CT-CST14-GS3Q; usion 17. DN L[Jg%g e CT-CST28-GS20-LHD fusion 2018.
Protein sequenc%%%%%%&@%— %?&Isé%u i nei‘ﬂf[S RProtein sequence of the
CT-CST28-GS3G4 Hintasiwe izt thecliayive vf-LeAGUsBS T14-GS15-L (#Fxa)HD fusion 21.
Protein sequence, f =T -GS30-LHD fusion— Rrqtein sequence of the
CT-SSTz8-0520?&%1?%@5?%?@?5&5F‘Eﬁe&ﬁﬁ%ﬁ“ﬁ?& tﬁgﬁ%ﬁg@;@g-GSBO-LHD fusion 24,
Protein séquencedftradTsSSENLEE 386 IgS-fidRIrCASEDIRR Segitshce of the CP-GS15-SST28-LHA

fusion 26. Proteigg%@é]ﬁesg G@%&%ﬁ%@ﬁ@ﬂ%ﬁﬂ-ﬁ@\ﬁuﬁ%‘ fusion 27. Protein sequence of the
CT-SST28-GS15-LHB fusion 3028. Protein sequence of the CT-CST14-GS20-LHC fusion 29. Protein

sequence of the ¢ Rr&ei7s68980LR ef fhi§idn -GRP-LHD fusion
41.Protein sequence of the CT-GRP-LHB fusion

42.Protein sequence of the CP-gGHRH29-1.HD fusion
10 43.Protein sequence of the CP-gGHRH-LHA fusion
44 Protein sequence of the CP-gGHRH-LHC fusion
45.Protein sequence of the CP-qGHRH-LHD fusion
46.Protein sequence of the CP-gGHRH-LHD N10-PL5 fusion
47 .Protein sequence of the CP-gGHRH-LHD N10-HX12 fusion
15 48.Protein sequence of the CP-UTS-LHA fusion
49.Protein sequence of LHW/A
50. Protein sequence of LH/B
51.Protein sequence of LHy/C
52.Protein sequence of LHy/D
20 53. Protein sequence of IgA-Hytet
54 . Synthesised Octreotide peptide
55.Synthesised GHRH agonist peptide
56.Synthesised GHRH antagonist peptide
57.Protein sequence of the CP-MCH-LHD fusion
25 58. Protein sequence of the CT-KISS-LHD fusion
58.Protein sequence of the CT-PrRP-LHA fusion
60.Protein sequence of the CP-HS_GHRH_1-27-LHD fusion
61.Protein sequence of the CP-HS_GHRH_1-28-LHD fusion
62.Protein sequence of the CP-HS_GHRH_1-29-L HD fusion
30 63.Protein sequence of the CP-HS_GHRH_1-44-L HD fusion
64.Protein sequence of the CP-HS_GHRH_1-40-LHD fusion
65.Protein sequence of the CP-HS_GHRH_Ala9-L.LHD fusion
66.Protein sequence of the CP-HS_GHRH_Ala22-LHD fusion
67.Protein sequence of the CP-HS_GHRH_Ala8_Lys11_1-29-LHD fusion
33 68.Protein sequence of the CP-HS_GHRH_Aia8_Lys11_Arg12_1-29-LHD
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30. Protein sequence of the CT-CST29-GS15-LHA fusion 31. Protein sequence of the
CT-CST29-GS30-LHB fusion 32. DNA sequence of IgA-HNtet 3533. Protein sequence of the
CT-GHRP-LHC fusion WO 20091150469PCT/GB2009/0511665 34. Protein sequence of the
CT-GHRH-LM firshsr$@83Protein sequence of the CT-GHRP-LHD fusion pCT/GE86#vai@iss sequence of
the CT-ghrelin-LHA fusien 37. Protein sequence of the IgA-HNtet-CT-SST14 Fusion 538.Protein

20, Protei sequENCE B EAUEIER 1B UL 40 BT L SaqhEbb.or (ELP SREL 1 fusion 42
Protein sequence dffhediPsqGIdREE2GF LT RISIS) EHRHPANSIN yegoencanaMIe(8oaGHRH-LHA
P aGHRHLHD L I POOR B e o 1 G WMD) Heac S Fi2sohAD. protein
sequencé of the CPfg&MRH-LHD N10-HX12 fusion 1548.Protein sequence of the CP-UTS-LHA fusion
49. Protein sequencegidiibuARACE KRB ERIMRNE RRIHHNGS SAES61aIneqq4s s G LHN/C
73.Protein sequence of the CP-HS_GHRH_Alag8 Asni2_1-28-LHD fusion
74.Protein sequence of the CP-HS_GHRH_Ala8_ Asn21_1-29-LHD fusion
75.Protein sequence of the CP-HS_GHRH_Ala8 Giu 7 1-28-LHD fusion
10 76.Protein sequence of the CP-HS_GHRH_Ala8_Glu_10_1-291.HD fusion
77.Protein sequence of the CP-HS_GHRH_Ala8 Glu_13_1-29-LHD fusion
78.Protein sequence of the CP-HS_GHRH_Ala8-LHD fusion
79.Protein sequence of the CP-HS_GHRH_GIlu8_1-29-LHD fusion
80.Protein sequence of the CP-HS_GHRH_Ala15 1-27-LHD fusion
15 81.Protein sequence of the CP-HS_GHRH_Ala15-LHD fusion
82. Protein sequence of the CP- HS_GHRH_Ala8 Ala15 1-29-LHD fusion
83.Protein sequence of the CP-HS_GHRH _Ala8 8 15 22 27-LHD fusion
84.Protein sequence of the CP-HS_GHRH _Ala8 9 15 22-LHD fusion
85. Protein sequence of the CP-HS_GHRH_HVQAL_1-32-LHD fusion
20 86.Protein sequence of the CP-HS_GHRH_HVSAL 1-29-LHD fusion
87.Protein sequence of the CP-HS_GHRH_HVTAL 1-29-LHD fusion
88. Protein sequence of the CP-HS_GHRH_QALN-LHD fusion
89. Protein sequence of the CP-HS_GHRH_QAL-LHD fusion
890. Protein sequence of the CP-hGHRH29 N8A M27L-LHD fusion
25 91. Protein sequence of the CP-hGHRH29 N8A K12N M27L-LHD fusion
92. Protein sequence of the N-terminal-hGHRH29 N8A M27L-LHD fusion
93. Protein sequence of the human GnRH-C fusion
94 Protein sequence of the human GnRH -D GS 20 fusion

30 SUMMARY OF EXAMPLES

Example 1 Preparation of a LHA backbone construct

Example 2  Construction of LHA-CP-8S5T28
35 Example 3 Expression and purification of a LHA-CP-SST28 fusion protein

Example 4  Construction of LHD-CT-CST28
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52. Protein sequence of LHN/D 2053. Protein sequence of IgA-HNtet 54. Synthesised Octreotide
peptide 55.Synthesised GHRH agonist peptide 56.Synthesised GHRH antagonist peptide 57. Protein
sequence of the CP-MCH-LHD fusion 2558.Protein sequence of the CT-KISS-LHD fusion  59.
Protein sequ@zated thet@T-PrRP-LHA fusion 60. Protein sequence of therCP¢B300@hRIcs 1-27-LHD
fusion 61. Protein sequence of the CP-HS_GHRH_1-28-LHD fusion  62. Protein sequence of the
CP-HS_GHRExdrn#9eL 81D Hxpirss S0 I ridrpteificstignasice idihe T4 8GR oAt HD fusion
64.Protein sequence of the CP-HS_GHRH_1-40-LHD fusion 65. Protein sequence of the
CP-HS_GHRBxa#ig9el 81D Gretondab cOnptgatiseqhiertgOidESTPHMS_GHRH_Ala22-LHD fusion

67. Protein sequence of the CP-HS _GHRH_Ala8 Lysl1l1l 1-29-LHD fusion 3568.Protein sequence of
the CP-HS_GHR#Hp/&14s_Agtitily pr§BY -LEPS-hHDitwed2009t604 6@PCHEBRD09/050665 fusion

69. Protein sequence of the CP-HS_GHRH_Ala8 Asnll_1-29-LHD fusion 70. Protein sequence of

the CP-HS_GHRAPKIAS Agtgilty o SBTHDIER icnlturedmeurpsriecbnr ealte (6HHe
CP-HS_GHRH_Ala8_Lys1l Lys20 1-29-LHD

10
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Example

Example 10

Example 11

Exampie 12

Exampie 13

Example 14

Example 15
Example 16
Example 17
Example 18
Example 19

Example 20

Example 21

Example 22
Example 23

Example 24

Method for alleviating acromegalic symptoms by reducing
elevated GH and IGF-1 levels resulting from pituitary adenoma

Method for normalising swollen hirsute fingers by reducing
elevated GH and IGF-1 levels resuiting from pituitary adenoma

Method for ameliorating the conseguences of re-emerging
growth-hormone-secreting pituitary adenoma

Method for treating acromegalic patients resistant to
somatostatin analogues

Method for treating Cushing’s disease in patients intolerant of
somatostatin analogues

Method for reversing female sexual impotence by treating
prolactinoma

Method for bringing about weight loss by treating insulinoma
Method for {reating glucagonoma

Method for treating diarrhoea and flushing caused by ViPoma
Method for treating gastrinoma

Method for treating thyrotoxicosis caused by thyrotrophinoma

Method for treating recurrent soft tissue swelling caused by
acromegaly

Method for treating excessive facial hirsutism caused by
Cushing's disease

Method for treating male galactorrhoea caused by prolactinoma
Method for treating multiple symptoms caused by insutinoma

Method for treating acromegalic patients resistant to
somatostatin analogues
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5fusion 72. Protein sequence of the CP-HS_GHRH_AIa8 Asn20_1-29-LHD fusion 73.
Protein sequence of the CP-HS_GHRH_Ala8_Asn12_1-29-LHD fusion 74. Protein sequence of
the CP-HS_GHRH_Ala8 Asn21 1-29-LHD fusion 75. Protein sequence of the

CP-HS_GHRMC Alef/(34449 7_1-29-LHD fusion 1076. Protein sequence of theT/GB2609/650665
CP-HS_GHREx#dafe G Methba MhHER AU Cushing’y dRedeiseaUeReeiebiBaant of
CP-HS_GHRH_Ala8_Glu_ski3nat@ti Riurigneds. Protein sequence of the CP-HS_GHRH_Ala8-LHD
fusion 79. Protein sequence of the CP-HS_GHRH_GIu8_1-29-LHD fusion 80. Protein sequence
of the CP-HSEzERpleAlS Melitd fDriwsiming5@inakreteinss aapetweobipgeating
CP-HS_GHRH_Alal5-LHPprisidimoma 82. Protein sequence of the CP-
HS_GHRH_Ala8_ Alal5 1-29-LHD fusion 83. Protein sequence of the CP-HS_GHRH_Ala8 9 15 22
27-LHD fusio&mpPoldin Metfuehty tkaingBudBinGsiRiseadas8 9 15_22-[HD fusion 85. Protein
sequence of the CP-HS GHRH HVQAL 1-32-LHD fusion 2086. Protein sequence of the CP-HS GHRH
HVSAL 1-29-EKiTRISi8s Methed PPrdieating gashitwd®the CP-HS GHRH HVTAL 1-29-LHD fusion 88.
Protein é@quence of the CP-HS_GHRH_QALN-LHD fusion 89. Protein sequence of the CP-HS_GHRH
QAL-LHD fuser?™pPle 25 MRS e QlienEding arsomegrlif RIMIZNSDNEAUSPD fusion 2591 |
Protein sequence of the CESHEISRIPIONEAGETINENRIY [eBH e ERYR pituitary adenoma

Example 30 Method for treating acromegalic patients resistant to
15 somatostatin analogues

Example 31 Method for treating acromegaly

Example 32 Activity of CP-GHRH-LHD on rat IGF-1 levels in vivo
20

Example 33 Activity of CP-GHRH-LHD on rat IGF-1 levels in vivo

Example 34 Activity of CP-GHRH-LHD on rat growth hormone levels in vivo

25
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92. Protein sequence of the N-terminal-hGHRH29 N8A M27L-LHD fusion 93. Protein sequence of the
human GnRH-C fusion 94. Protein sequence of the human GnRH -D GS 20 fusion 30 SUMMARY OF
EXAMPLES Example 1 Preparation of a [HA backbone construct Example 2 Construction of
LHA-CP-SST28 38#i@dtple 3 Expression and purification of a LHA-CP-S8TP8$2gisnspseiein Example
4 Construction of LHD-CT-CST28 wo 2009/150469PCT/GB20091050665 Example 5 Expression and
purification of &HcHDCT-C6T28 fusion protein Example 6 Chemical conjugation of LHN/A to SST TM 5
Example 7 Actlvqy of SST LHA | Itured endocrine cells (AtT2 0) Example 8 Activity of SST-LHD in
cultured @euroendocrlne -cels | }-%EL)J xample 9 Method for alleviating acromegalic symptoms by
reducing elevajec-GHandriteh=tlevelssesutingtromspitniaryadenorec Example:20: Method for

g

DWUWGTYF@deFEM%EETAAAFTGTTCGA@CCTAITTACTCCACCGACQTGGGCﬁGTATGLTGcmGACTA GCATCGTICGE
GEIATCCCGTICIGGGEGCEET TCTACCATCGATACCGRAACTGAARGTARATCGACACTAACTGCATCRAC
GTTATTCAGCCGGACGGTTCCTATCGTTCCGAAGAAC TGAACCTGETGATCATCGGCOCGTCTGOTGAT
ATCATCCAGTICGAGTGTCTGAGC T T TG TCACGAAGTTC TBAACCTCACCCETAACGGC TACGETTCC
ACTCAGTACATCCGTTTCTCTCCGGACTTCACCTTCGET T T TGAAGAATCCO TGGARG TAGACACGALC

15  CCRCTGUTIGGGCGCTGGTARRTTCGCAACTGATCC TGCEGTTACCC TGO TCACGARC TGATTCATGCA
GGCCACCGCCTGTACGGTATCGCCATCAATCCGAACCETGTCT TCARAGTTARCACCARCGCGTATTAC
GAGATGTCCGETCTGGAAGT TAGC T TCCAAGAACTGCGTACTTTTGGCEETCACGACGC TARATTCATC
GACTCTCTGCAAGARRACCASTICCOTCTGTACTAC TATARCARGT PTCARAGATATCGCATCCACCCTG
ARCARAGCGARRTCCATCETGEETACCACTGCTTCTCPCCAGTACATGAAGAACG T TTT TARRGARARR

20 TARCCTGCTCAGCGRAAGACACCTCCGECARATTCTO TGP AGACARGT TEGARAATTCGATARAC TTTACAAR
ATGCTCACTGARATTTACRCCGARGACAACTTCGT TARGT TCTTTARAGT TCTGAACCGCARARCCTAT
CTGARCTTCGACARGGCAGTATTICARAATCARCATCGTGCCGAAAG T TAAC TACAC TATCTACGATGET
PTCAACCTGCGTAACACCAACCTGGCTGCTAATTTTAACGGCCAGAACACGGARA TCARCARCATGAARC
TTCACARAACTGARAAACTTCACTGGICTG T TCGAGT T P TACARGC TECTGTGUGTCGRCGGCATCATT

25 ACCTICCARRARCTAAATCTGACGATCACGATARAARCAAAGCGCTGARCCTECAGTGTATCAMGETTAAC
ARCTGGGAT T TAT TC T ICAGCCCGAGTCAAGACAACTTCACCAACGACC TGARC AR AGETGARGARATC
ACCTCAGATACTAACATCGAAGCAGCOGAAGARAACATE TCGCTGGACCTGATCCAGCAGTACTRACCTG
ACCTTTARTTTCGACARCGAGCCGGAARACATTTC TATCGARRACCTGAGC TCTGATATCATCGGCCAG
CTGGARCTGATGCCGAACAT CGAACGT TTCCCAARCGETAAARAGTACCAGC TGGACAAATATACCATG

30 TTCCACTACCTGCGCGCGCAGERATT TGAACACGGCARATCCCGTATCCCAD TGACTAAC TCCGTTARC
GAAGCTCTGCTCARCCCGTCCCGTGTATACACCTTCT TCTC TAGCGACTACGTGAAARAGGTCARCARA
GCGACTGRAGUTGCAATGTTC T TGEGTIGGG T TCAACAGC TTETTTATGAT T TTACCGACGAGACGETCC
GAAGTATCTACTACCGACAARATTGCGGATATCACTATCATCATCCCGTACATCGGTCCGECTOTGARD
ATTGGECARCATGCTGTACARAGACGACTTCGTTGECECACTGATC TTCTCCEGTGCEETCATCO TGOTG

35  GAGTTCATCCCGGRARTCGCCATCCCGGTACTGGGLACC T T TGO TCTGETTTC T TACAT TGUARACAAG
GTTCTGACTGTACARACCATCGACARCGCGCTGAGCARACSTARCGAARAATECCATCARAGT TTACARA
TATATCGTGACCAACTGGCTGGCTAAGGTTARATACTCAGATCGACCTCATCCGCARARAAATGARAGAR
GCACTESAARACCAGECGGARGC TACCAAGGCARTCAT TARCTACCAGTACAACCAGTACACCGAGGAR
GARARRAARCARCATCAACTTCAACATCGACGATCTGTCC TC TARAC TGAACGARTCCATCARC ARAGET

40  ATGATCAACATCAACAAGTICCTGAACCAGTGUTCTETARGCTATC TGATGAACTCCATGATCCCGTAL
GGTETTAAACGTCTGGAGCACTTCGATGCGTCTC TGALAGACGCCCTGU TEARATACATTTACGACAAL
CGTGGCACTCTGATCGGTCACCTTCATCGTCTGAAGGACARAGTGAACAATACCTTATCGACCGACATC
CCTTTTCAGCTCAGTAAATATGTCGA’EAACCRACGCCTTTTGTCCACTtaataagctt

45 2. DN& sequence of TLHy/B

GGATCCATGCCGGTTACCATCARCAACTTCARCTACARCGACCCGATCGACAACAACARCATCATTATS
ATGGRACCGCCETTCGCACGTGETACCGEACGTTAC TACARGGC T T T TAAGATCACCGACCETATCTGG
ATCATCCCGGAACGT TACACC TTCGETTACARACC TGAGGAC TTCAACAAGAG TAGCEGGEAT TTTCAAT

50  COTGACGTCTGCGRGTACTATGATCCAGATTATCTGAATACCARCGATAAGAAGAACATATTCCTTCAG
ACTATGATTARRCTCTTCAACCGTATCARRAGCARACCGOTCOGTEARRARCTCO TCGARATGATTATC
ARCGGTATCCCGTACCTCEGTGACCGTCGTETCCCGCTTGARGAG T TCAACACCAACATCCCRARGCGTC
ACCGTCARCAAACTCATCAGCARCCCAGGTGARGTCGAACGTARARARGGTATCTTCACARRLCTCATC
ATCTTCGETCCGGETLCEETCCTCARCGARRACGEAACCATCGACATCGETATCOAGAACCACTTOGOA

35 AGCCBTGAAGGTTTCGGTGCTATCATGCAGATGARATTCTGCCCGGAATACGTCAGTGTCTTCAACARC
GCTCCAGGRAAACARAGGTGCARGCATCTTCARCCGTCGTGG I TAC TTCAGCBACCCGGCALTCATCCTO
ATGCATGRACTCATCCACGTCCTCCACGETC TCTACGE TATCARAGT TEACGACC TCCCGATCGTOCCS
AACGAGARGCARRTTCTTCATGCAGAGCACCGACGCAATCCAGGL TEAGGARCTC TACACCTTCGHETEGS
CARGACCCARGTATCATAACCCCGTCOACCGACAARAGCATCTACGACARAGT COTCOAGARACT TEAGE

60  GCTATCGTGGACAGACTCAACARAGTCCTCETC TGLATCAGLGACCCEAAC AT ARTATCARCATATAC
AAGRACAAGTTCAAAGACAACTACAARTTCGTCGAGGACAGCGAAGGCARATACAGCATCGACG TAGAA
AGTTICGACAAGCTCTACARARAGCCTCATATTCGG T T TCACCGARACCAACAT OO GAGAAC TACARG
ATCAAGACAAGGGCARGTTACTTCAGCGACAGCCTCCCECCTGTCAMARTCARGARCCTCT TAGACARD
GAGATTTACACAAT TGARGAGGGCTTCARCATCAGTGACAAAGACATGGAGAAGGEATACAGAGETCAG
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ARCARGGCTATCARCARRCAGGCATACCGAGGAGATCAGCARAGAACRCCTCGCAGTCTACAAGATCCRG
ATGTGCCTCCACGGCATCATTACCTCCARAACTARATCTGACGATGACGATARARACAARGCGLUTGAAC
CTGCAGTGCATCGACGTTGACRACGAAGACCTGTTCTTCATCGCTGACAARRACAGCTTCAGTGACGAL
CTGAGCRAARACGAACGTATCGAATACRACACCCAGAGCAACTACATCCARARCCACTTICCCGATCARL
5 GAACTIGATCCTGGACACCGACCTGATAAGTARAATCGRACTGCCGAGCGAARRCACCGARAGTCTGACC
GACTTICAARCGTTGACGTTCCGGTTTACGAABAACAGCCEGGCTATCAAGARARTCTTCACCGACGAAALC
ACCATCTTCCAGTACCTGTACAGCCAGRCCTTCCCGLTGGACATCCGTGACATCAGTCTGACCAGCAGT
TTCGACGACGCTCTGCTGTTCAGCARCARAGTTTACACGTTTCTTCAGCATGGACTACATCAARACCGCT
ARCABAGTTGTTGAAGCAGGGCTGTTCGCTGETIGEETTAARCAGATCETTAACGACTTICCTTATCGAR
10 GCTARCRARAAGCARCACTATGGACARAATCGCTGACATCAGTCTGATCGTTCCGTACATCGETCTGGLT
CITGAACGTTGGTARACGRAAACCGCTAAAGETAACTTITGARARCGCTTTCCGAGATCGCTGETGCAAGCATC
CTGCTGGAGTICATCCCGGAACTECIGATCCCGETTGTTGGTGCTTICCTGCTGCGAARGTTACATCGAC
ARCARRARRACRAGRTCATCAARRRCCATCGACARCGCTCTGACCARACGTARCGAAAAATCGCGAGTGATATG
TACGGTCTGATCGTTGCTCAGTGECTGAGCACCGTCAACACCCAGTTCTACACCATCAARGARGGTATG
15 TACARAGCTCTGARCTACCAGGUTCAGGCTCTGGAAGAGATCATCAAATACCGTTACARRCATCTACAGT
GAGAAGGAARAGAGTARCATCRACATCGACTTCAACGACATCARCAGCARRCTGARCGAAGGTATCAAC
CAGGCTATCCGACAACATCAACAACTTICATCAACGGTTGCAGTGTTAGCTACCTCGATGAAGAAGATGATC
CCGCTGGCTETTIGARRAACTGCTGGACTTCGACARCACCCTGARAARGARACCTGCTGARCTACATCGAC
GAARRCRAGCTGTACCTGATCGGTAGTGCTGAATACGRARAAAGTAAACTGAACARATACCTGARGACC
20 ETCATGCCGTTCGACCTGAGTATCTACACCAACGACACCATCCTGATCGARATGT TCAACAAATACARC
TCTtaataagett

3. DNA sequence of LH/C

25 ©gatccATGCCGATCACCATCAACAACTTCAACTACAGCGATCCGGTGGATAACARRARCATCCTGTAC
CTGGATACCCATCTGARTACCCTGGCGAACGAACCGGAARAAGCSTTTCGTATCACCGGCAACATTTGGS
GTTATTCCGGATCGT T T TAGCCGTARCAGCARCCCGARTCTGAATAAACCGCCGCGTSTTACCAGCCCG
ARRAGCGETTATTACGATCCEAAC TATC TGAGCACCEATAGCGATARAGATACCT TCCTGARAGARATC
ATCAAACTGTTCARACGCATCAACAGCCGTGARAT TGECEARGARCTCATC TATCGUCTGAGCACCEAT

30 ATTCCETTTCCGGGCARCARCAACACCCCGATCARCACCTTTGATTTCGATETGGATTTCARCAGCETT
GATGTTAARACCCGCCAGGETARC AAT TGGETGARRRCCGGCAGCATTARCCCGAGCETEATTATTACS
GETCCGCGCEARRRCATTAT TGATCCGGARACCAGCACCTTTARACTEACCARCAACACCTTTELGGLG
CAGGAAGSTTTTGGCGCGOTGAGCATTAT TAGCATTAGCCCGCGC TTTATGO TGACCTATAGCARCGCG
BCCAACCATGTTGGTGAAGGCCGTTTCAGCAAAAGCCAATT TTGCATGGACCCCATCCTGATCCTGATG

35 CATGAACTGAACCATGCGATGCATRACCTGTATGGCATCGCGATTCCGARCGATCAGACCATTAGCAGC
GTGACCAGCRRCATCTTITTACAGCCAGTACARCGTGARRC TGGAATATGCGGAAATCTATGCGTTTGEC
GETCCEACCATTEATC TEATTCCGAARAGCRCGCGCARATACTTCEARGARAARGCGCTGGATTACTAT
CECAGCATTGCGARACGTC TGARCAGCAT TACCACCGCGARTCCGAGCAGC TTCARACAARTATATCEGE
GRATATARACAGAARCTGATCCGCARATATCGCTTTETGGTGEGARAGCAGCGGCGARAGTTACCETTARC

40  CGCAATARATTCGIGGAACTGTACAACGRACTGACCCAGATCTTCACCGAATTTAACTATGCGARAATC
TATARCGTGCACAACCGTAARATCTACC TGAGCARCETGTATACCCCAGTGACCGCGARTATTCTGGAT
GATAACGTETACGATATCCAGAACGGC TTTAACATCCOGARAAGCAACCTCARCGT TCTETTTATEGEC
CAGARACCTGAGCCGTALTCCGGCGCTGCG TARAGTGAACC CGCARBACATGC TG TACCTGTTCACCARA
TTTTGCETCGACGCGATTGATGGTCGTAGCCTGTACAACARRRCCCTECCAGTETCGTGAACTGCTGGETG

45  AARRACACCGATCIGCCCTITATTGGCGATATCAGCGATGTGARAACCEATATC T TCCTGCGCARAGAET
ATCAACGAAGAAACCGAAGTGATCTACTACCCGGAT AACCTGAGCGT TGATCAGGTGATCCTGAGCARR
AACACCAGCGAACATGETCAGCTGEATCTGLTETATCCEGAGCATTGATAGCGARAGCGAALT TCTGCCE
GOCGAAARCCAGETGT TTTACGATARCCETACCCAGAACGTGGATTACCTGAACAGC TATTACTACCTG
GAARGCCAGARACTGAGCGATARCGTGEAAGAT T TTACCTTTACCCGCAGCAT TEARGARGCSCTGGAT

50 AACAGCGECGARAGTTTACACCTATTTTCCGACCCTEGCEAACARAGTTAATGCGEETGTTCAGSECGET
CTGETTTCTGATGTGEGCGAACGATE TEET GEARGATTTCACCACCAACATCOTGCGTAARGATACCCTG
GATARARATCAGCGATGTTAGCGOGAT TATTCCGTATAT TGGTCCGECECTGAACATTAGCARTAGCGTG
COTCGTEECART T TTACCGAAGCGTTTGCGET TACCGETGTGACCAT TCTGCTGGAAGLGTT TCCGGAR
TPTACCATTCCEEUGCIGEETECETTTGTGATC TATAGCARAGTGCAGGAACGCAACGARATCAT CAAR

55  ACCATCGATAACTGCCTGGAACAGCGTRTTAAACGCTEGARAGATAGC TATGAATGGATGATGGECACT
TGGCTGAGCCETAT TATCACCCAGT TCAACARCATCAGC TACCAGATGTACGATAGCCTGARCTATCAG
GUGGETGCGATTARAGCGARRRTCGATCTGGARTACARARRARTACAGCEGCAGCGATARRGARRACATC
ARARGCCAGGSTTGAARACCTGAARAACAGCCTGGATGTGARAATTAGCCARAGCGATGARATAACATCAARC
ARATTCATCCECGAATGCAGCETGACCTACCTGTICARAARCATECTGCOGRARGTGATCCATGRACTS

60 ARCGAATTTIGATCSCARCACCARRGCGARACTGATCARCCTGATCGATAGCCACARCATTATTCTGETG
GGCGARGTGGATARRC TGARAGCGARAGT TAACAACAGC TTCCAGARCACCATCCCGTTTAACATCTIC
AGCTATRCCAACRRACAGCCTGCTGARAAGATATCATCAACGAATACTTCARTtaat aagett

4. DNA sequence of LHy/D
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153 ARGGATATTGCARARCGCCTGARTAACATTARACARRACGATTCCATCTTCGTGGATCTCGAATATTGAT
AAATATARGARBATTTTTAGCGAGARATATARTTTTGATARAGATARTACAGGTAACTTTGTGETTAAC
ATTGACARATPCALCTCCCT T TACAGTGATTIGACGALR TG TARTGAGCGAAG TG TGTATAGT TCCCAR
TACAACGTTARGRATCGTACCCATTACTTCTCTCGTCACTACCTGCCGGT T T TCGCGAACATCC TTGAC
GATAATATTTACACTATTCGTGACGGCTTTAACTTGACCARCAAGGGCT TCAATATTGAAARTTCAGGT

20 CAGARCATTGAACGCAACCCGGCCITGCAGAAACTGTCGAGTGAATCCGTGETTCACCTETTTACCARR
GTCTGCGTCGACAARAGCCARGAGAAGC TG TACGATGACGATEACARAGATCET TECEGATCATCOCTE
CAGTETATTARAGTCARAAACAATCGGCTGCCFTATSTAGCAGATARAGATAGCATTAGTCAGGAGATT
TTCGARARTARRRTTATCACTGRACGAARCCAATGTTCAGRATTATTCAGATARATTTTCACTGGACGAR
AGCATCTTAGATGGCCARGTTCCGAT TARCCCGGARATTGTTGATCCGT TACTGCCGAACGTGARATATG

25 GAARCCGETTARACCTCCCTGGCGARGAGATCGTATTTTATGATGACAT TACGAART ATGTCGAC TACCTT
ARTTCTTATTACTATT TGGAMAGCCAGRAARCTGTCCARTAACGTEGARAACATTACTCTGACCACAAGT
GTGGARGAGGCTTTAGGCTACTCARATAAGATTTATACCTTCCTCCOGTCGOTECCGGARAAAGTARAT
ARAGGTGTGCAGELTGGTCTETTCCTCARCTEGECGAATGAAGTTGTCGARGAC T T TACCACGAATATT
ATGARBAAGGATACCCTGGATARRATCTCCGACGTCTCGGTTATTATCCCATATATTGGCCOTGCETTA

30 RATATCGGTAATAGTGCGCTGCGGGGGRAATTTTARCCAGGCC TTTGCTACCGOEGGCGTCGECETTCOTC
CTCGAGSECTTTCCTGRATTTACTATCCCGGCGCTCGGTGTTTTTACATTTTACTCTTCCATCCAGGAG
COTCAGARAATTATCARRARCCATCGARAACTGCCTGGAGCAGCGGGTGARACGC TGGARAGATTCTTAT
CRATGGATGGETGTCARACTGGTTATOTCGCATCACGACCCART TCARCCAT AT TARTTACCAGATGTAT
GATAGTCTGTCGTACCAAGCTGACGCCATTARAGCCARAAT TCATCTGEGARTATARARALGTACTCTGET

35  AGCGATAAGGAGAACATCAAAAGCCAGGTGGAGAACCTTAAGAATAGTCTGGATGTGARARTCTCTGRA
GOTATGAATAACATTARCAAATTCAT TG TGAATCTTCGETGACGTACC TETTCAAGAATATECTGOCA
ARAGTTATTGATGAACTGAATARATTRCGATCIGCETACCAAAACCGAACTTATCAACCTCATCGACTCC
CACAACATTATCCTTGTCGGCCARSTCCATCGTCTGARGGCCCARAGTARRCGAGAGCTTTGARAATACG
ATGCCGTTTAATATFTTTETCATATACCARTAACTCCTTGC TGARAGATATCATCAATGAATATTTCAAT

40  taataaget:

5. DNA seguence of the human CP-EN-G815-83T28 linker
CATATGGGATCCGGTTTAAACGTCGACGGCATCATTACCTCCARARCTARATC TGACGATGACGATARA
45 AGCGCCAATTCARATCCTIGCAATGECGCCACGCGAACGCAAAGC TEGETTGCARARACTTCTTC TGEARR
ACCTTCACCTCTTGCGCECTAGCORGLAGETGRCGGTAGCHGCGETGGCOGTAGCGGCEETGGCGATAGC
GLACTAGIGLICCAGC TAGAATARTGARAGCTT

6. DNA seguence of the Human CT-GS20-C87T28 linker

50
GGATCCGTCGACCTGCAGEETCTAGAAGELCEGETGGCEGTAGCGECGETGECEGTAGCGGLGETGECEET
AGCEGECEETGELEETAGLGCACTAGTGCAGGRAAGACCTCCATTACAACAACCTCCACATCGCGATARG
AAACCATGTAAGARTTTICTTTTGGARARCATTTAGCAGTTGCAAATGATARRAGCTT

53 7. Protein sequence of the CP-CS8T14-GS20-LHD fusion

TWPVEDFNYSDPVNDNDILYLRIPONKLITTPVEAFMITONIWVIPERFSSDINPSLSKFEFRPTSKYQS
YYDPSYLSTDEQRDTFLRGLIKLFKRINERDIGKELINY LVVGS PFMGDSSTPEDTFDFTRET INIAVE
KPENGSWEVINIITPSVLIFGPLPNILDYTASLTLOGQQSNPSFEGFGTLSILKVAPERLLTFSDVTSN
60 QSSAVLGKSIFCMDPYVIALMHELTHSLHQLYGINIPSDKRIRPOVSEGFFSQDGPNVOFEELY TFGGLD
VEIIPQIERSQLREKALGHYKDIARKRLNNINKTIPSSWISNIDKYKRIFSERKYNEDKDNTGNFVVNIDK
FNSLYSDLINVMSEVVY SSQYNVENRTHYFSRHYLPVEANILDDN IYTIRDGFNLTNKGFNIENSGONT
ERNPALORLESESVVDLFTRVCVDG LI TSKTKSDDDDEPCENFFWKTF SSCRALAGGGGSGGGESGEGEE
SALVLOCIRKVENNRLPYVADRDSISQEIFENKIITDETNVONY SDRFSLDESILDGOVEINFEIVDPLL

93



SEQ IDs 1. DNA sequence of LHN/A 5
ggatccATGGAGTTCGTTAACAAACAGTTCAACTATAAAGACCCAGTTAACGCTGTTGACATTGCTTA
C
ATCANAAATCCEGARBECTGGCCAGATGCAGCOGGTAAAGGCATTCRARBEBOATAMACAAAATCT
GGGTT PNVNMEPLNLEPGEEIVEYDDITKY VDY LNSY Y Y LESQKLSNNVENI TLT T SVERALGY SNKIYTFLPSL .

ATCCCGGAAECTGATRECTIFAC TARCC EEGAREARGETEACECTEARECEETEAECGGAAGCGAA

ACAG GVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIXTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHT
NYOMYDSLSYQADATKAKIDLEYKKY SGSDKENIK SOVENLENSLOVEI SEAMNNINRFIRECSVIYLE

GTGCCGGTAMIFFACTALGAGT CCACCEAGCTGTOI ACCHAFAAGALAMIEACAACTACCTGAA
AGGT 10  NEYFN
GTTACTAAACT&ET'I[C%@LG CGTAITTACTCC%%%%ETA((‘%E%GGCC%GTATG CTGCTGACTAGCATCGTT

CGC n sequence oI Tne -LHD fusion
G GTATG‘ICC@T}T FEIGEEHGAGETTIGTARCATOCAFACCGAACTIGAAAGEIAATCEGAEACGTAACTGCAT
CAA YYDPSYLSTDEOKDTFLEGI IKLFKRINERD IGKKLINY LVVGS PEMGDS STPEDTFDFTRE T T T AVE
GTTATTCAdSE%ﬂéﬁ%ﬁi@ﬁ%ﬁ%ﬁ?@éﬁ@%ﬁ%@%ﬁ%ﬁ%%CCCGTOTG O
TGAT VEIIPOIERSQLREKALGHYKDIAKRLNNINKTIPSSHISNI DK YKE I FSEKYNFDKDNTGNFVVNIDK
ATCATCEAGTTICCAGTEGTCTGAGOIAFGETCAUGHAGTEGTGAACSTOACCCGTAACGGCTACGG
EITCC ERNPALOKLSSESVVILFTRVCVDCI ITSKTKSDDDOK PCENFFHK T FSSCKALAGGGGESGGECSGGEE

G685 g 1D TEN A iy A
ACTCAGTAGRIGEB T G TR BAG bR QG L RARGARTOCETCERAGTAGACACG
AAC 15 NKIYTFLPSLARKVNKEGVOAGLF LNWANEVVEDF T TN IMKK DT L DK I SDVSVI T EY IGPALNTGNSALR
CCACTHCTGCEGEECIGETARKTICGEANCTCATCCTIGCOGITACECIBBETBAGCGAACTC P TTC
ATGCA SRITTOFNHEINYOMYDSLSYQOADATKAKIDLEYKKY SGSDRENTKSOVENLENSLDVE T SEAMNN TNKT

GGCCACCGEETGIACH AT B A T E R AT S G R CE T BT T E AR AT TAREACCAACGCGT

ATTA_C
GAGATHETCCGGICTCBAAGTPAGE HECRATAACTECBTACT FFTEGCGGTCACGACGCTAAATIC

ATC TWPVKDFNY SDPVNDNDILYLRI PQNKLITTPVKAEMIT NIU\T\IIPERFSSDTNDSLSKPPRPTSK
GACTCTOTGEAAGAMACAR Gl QROTAL A &Ms@ AleAdxods EeAMALATAREGCATCCACC

CTG KFENGSWKVINIITPSVLIFGPLPNILDYTASLTLOGOOSNPSFEGFGTLS I LKVAPEFLLTFSDVTSN

AACAAAQBC@A%VA%@&*F@W@@:F)&W?@WW@ I@@&WQ@AWMGWAWTTTTAAAGA

AAAA 20 VELIPOTEESOLARKALGHYKDLAKRLININKT | FOSWI SNI DKYRKLFSEX JNF DKDNZGHEVUNLD
FNSLYsDLTWVMSEVVYSSQYNVKNRTHYFSRHVLﬁVFANILDDNEYTIRDGFNLTNKGFNIENSCQNI

TACCTG OTCAGEGAAGACAC CKAUGG AR T I E S PAGACAAGICKEARMATFE CEATAAACTTTAC

AGGLEESGEEESGEEESALVLOCIKVRENNRLPYVADKDSISOEIFENKI ITDETNVONY SDKFELDEST L

ATGCT@AC@%&TT@@R@%%%@%%%%W Teinteecanace

TAT NSALRGNFNQAFATAGVATLLEGFPEFTIPALGVETFYSSIQEREKI IKTIENCLEQRVERWK DS YOWM
CTGAACTTCGACAAGGEAGTATTCAAGATCAACATEGTGEOGAAMGTIAsACTAEACTATCTACGA
TG G NINKF I REC S VT Y L RN ML PRV I DE LN P L R K E L INL I DSHN I I LVGEVDRLEARKVNESFENTMP R
TTCAACE TR B AR R E A R BT GGCTGCTAATTTTAACGGCCAGAACACGGAAATCAACAACAT
GAAC i0. Protein seguence of the CP-CST28-G830-LED fusion
TTCACAAAACTGAAAAACTTCACTGGTCTGTTCGAGTTTTACAAGCTGCTGTGCCTCGACGGCATC
ATT 25 TWEPVKDFNY SDPVNDNDILYLRIPQNKLITTPVEAFMI TONIWVIPERFSSDTNPSLSKPPRPTSKY(S
ACCTC A AT A R A AR A SRS AR TR B TaToLAGGT
TAAC OSSAVLGKSIFCMDPVIALMHELTHSLHOLYGINIPSDERIREPOVSEGFFSODGPNVOFEELYTFGGLD
AACTGGGATFTETICTICAGECOGAGTFGAAGACAAC FTUACERATGACTTGAACANAGGTGAAGA
AATC FNSLY SDLINVMSEVVY 380 YNVRKNRTHYFSRAY LPVFANILDDNIY TIRDGFNLTNKGFNIENSGONT

FERNPATLOKL VVDLETE WV TS
ACCTCAGAT A AR AT R A G R G AR R R R B B T A SR GCAGTACTA
CCTG DEFSLDESILDGOVR INPEIVDPLLPNVNME PLNLPGEEIVEFYDDITEKY VDY LNSY Y YLESQRLSNNVE

ACCTTTAMTNI'TG@A@’A%@@W@@@@@MEWW@W?¢WW@@W3@@W@%@@WTGATATCATCGG

CCAG PYIGPALNIGNSALRGNFNQAFATAGVATLLEGFPEFTIPALGVITFYSSIQEREKT IKTIENCLEQRY
KRWKDSYQWMVSNWLSRITT%FNHINY YDSLSYQADAIKAKIDLEYKKYSGSDKENIK g; ENLENS

CTG GAACTQMI@&@&AA@AE@@ Tl ECCAMGOETAANAAGTAC HiRACAAATATAC

CATG 30 NESFENTMPFNIFSYTNNSLLXDIINEYFN

TTCCACTACCTGCGCGCGCAGGAATTTGAACA (éGgAAATCCCGTATCGCACTGACTAACTOCGT
TAAC 60 rotein sequence the ST14-G520~LHD fusion

GAAGOTCTGEZLEMACCECRCECEHI GRATACACCTTLTIGTOTAGTCOACIFACETEAMAAAGGTCAA
YYDPSYLSTDEQKDTFLKGI IKLFKRINERDIGKKLINYLVVGS PFMEDSST PEDTFDFTRHTTN TAVE

GOGACTOAR B AR T T TGO P A G EETIE T A AT T ACEOACOAGACG

TCC
GAAGTATCTACTACCGACAALATTGOGGATATGACTATCATCATCCCGTACATOGGTCCGGCTCT
GAAC
ATTGGCAACATGCTGTACAAAGACGACTTCGTTGGCGCACTGATCTTCTCCGGTGCGGTGATCCT

GCTG 35
CACTTCATCCOCCAAATCCCCATCCCCCTACTCCCCACCTTTCCTCTCCEITTCTTACATTCCAAA



55
AGCCGTGAAGGTTTCGGTGGTATCATGCAGATGAAATTOTGCCCGGAATACGTCAGTGTOTTCAA
CAAC
GTOCAGGP¥RAREKMEGGTGCAAGCATOTTCLACCGTCGTGGTTACTHOAGEBHEBEGGCACTCA
TOCTC VEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNFDKDNTGNEVVNI DK

ATGCATGAR LT R A O R B T T T A S T R P e AT CCCRATCGT

ERNPALOQKLSSESVVDLEFTKVCVDGIITSE ENFEWRTET

OCCG SALVLQCIKVKNNRLEYVADKDSISQEIFENKIITDETNVONY SDKFSLDES ILDGOVEINPEIVDPLL
AACGAGAAGAARRLOFECATECAGAGOACCGACGLAATUCAGGUTGAGSAACTOTACACCTTCG
GTGGC AEKVNKGVQAGLFLNWANEVVEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATA

CAAGACCCARGTATCAT AL G C Qe A A ARG CATE TR RACARAG I EICCAGAACTT

CAGG 60  gywLPKVIDELNKFDLRTKTELINLIDSHNT TLVGEVDRLKAKVNE SFENTMPFNT FSYTNNSLLKDI I
GGTATGGIGGABAGACTCAACAAAGTCCEGGTCTGCATCAGCGACCCGAACATCAATATCAACAT

ATAC | |
AAGAACAAGTTCAAAGACRNGT ACRAN TG TOCAGE ACACT G ARCETCRAATACAGCATCGACGT

AGAA TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMI TQNIWVIPERFSSDTNPSLSKPPRPTSKY(QS
AGTTTCGACAAGTCFOFACAAAAGECTOATGTTCCETITCACCCHRARCTARCATEGETCGAGAACTA
CAAG KFENGSWKVINIITPSVLIFGPLPNILDY TASLTLOGROSNPSFEGRGTLSI LKVAPEFLLTFSDVTSN

ATCAAGACARTEHEAMS TACHIE ARLALARLCECHEIE IRILABARMEAGRRCCTOTTAGA

FNSLYSDLTNVMSEVVY SSQYNVKNRTHYFSRHYLPVFANTLODNTYT IRDGEFNLTNKGFN IENSGONT
GAGATI ACRAUAATFECRAGABGET T GAM@?@QWE > F@Ehﬁgﬁﬁ%gg@WDKFs G IﬁDWACQVP TACAGAGG
TCAG WO 2@@ ﬁgéwwjgmgﬁéﬁTKﬁ]DYlwsYYYLES KL.SNNVENTTLTTSVEEALGY S
AACAAGGCTANAAAANGALLEATAMGAGLE AL AL CAACAGCTGEHAGT CTACAAGAT
CCAG GNFNQAFATAGVAFLLEGFPEFTIPALGVETEYSS IQEREKI J,KT TENCLEQRVKRWRDS Y QWMY SNWL,

ATGTGEGTCHATGECAPEAPFACET: @"@&WA%?FW&WWTG%@@WF@A@WWKM@AAAGCGOT

IRECSVTYLFKNMLPRVIDELNKFDLRTKTELINLIDSHNTILVGEVDRLEARKVRESFENTMPFNIFS

GAAC TNNSLLEDI INEYFN
CTGOAGTG CATCGACGTTGACAACGAAGACCTGTTOTTCATOGCTGACAAAAACAG OTTCAGTGA
CGAC 13. Protein seguence of tThe CP-S8ST28-G320-LHD fusion
CTGAG%%A%A§%§§Q%§%Q£§gﬁéﬁﬁ%AQQQQQ%@%ﬁ%&ﬁﬁ%ﬁﬁ%ﬁgQgﬁééA%§§§TTCCCGAT
CAAC 5 YYDPSYLATDEOKDTFLKGY TKLEFKR I NERD TGKELTNY LVVGS PFMGDS ST PEDTFDFTRET TN IAVE
GAACTGAT GERGGACACCEEACCTGATAAGTAALATCGAACTFEGLEGAGEGAAAACACSCGAAAGTCT
GACC 0SSAVLGKSIFCMDEVIALMEELTHSLHOLYGINT PEDKR IR POVSECFF SQDEPNVOFEELY TFGGLD

T3 TG
GACTTE MG T A T B T T A A A G I G TATC R RRRETE TP EACCGACGA
AAAC ERNPALOKLSSESVVDLETKVCVDGT ITSKTKSDDDDKSAN SN PAMA PRERKAGCKNFFWETFPTSCALA

ACCATCTTG’.@B@E@(@@E@i’%%@@ﬁﬁwﬁﬁ@l@m@mm%ﬁm?ﬁ@mm%TCTGACCAG
GQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDY LNSYYYLESQKLSNHVENITLTTSVEEA

TTCGAé%Aqgﬁiﬁiﬁ@*ﬁﬁ%@%?ﬁ%@ﬁﬁ%@ﬁ%@@ﬁﬁ@%@gﬁéﬁmCAAAACC

SNWLSRITTOFNHAINYOMYDSLSYOADATRARIDLEYKRY SGEDRENTRSQVENLEKNSLDVKI SEAMNN

AACAAAGTT@K [GHRAGCAGEGE TG OCOTGETTGEGITAAACAGKFEGFTAACGACTTCGTTAT
CGAA 1 IFSYTNNSLLEDIINEYEN

GCTAACAAAAGGAACACTATGGACAAAATCGGIGACATGAGTQTGATCGGTTCCGTACATCGGTCT
GGCT

CTGAACGT TEGTAACTGAAARCC GCTAARGE TAAETT TOANARCGCTTTEGAGATECGCETGGTGCAAG
CATC YYDPSYLSTDEQKDTFLKGI IKLFKRINERDIGKKL INY LVVGSPFMGDSSTPEDTFDFTRETTNIAVE

0 KFENGSWKRVINIITPRVLIFGPLPNILDYTASL T SNEPSFEGFGTLSI LR VARPEFLLTESDV
CTGOTECAG AT O A O AT R O T O T T G T e ST EAAAGTTACAT

CGAC VEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSHWISNIDKYKKIFSEKYNFDEDNTGNFVVNTDEK

AACAAAAACWA@AWW%W%@WW@W%@?@W@@A@&%Wﬁ@@W&%@NATGGAGTGA

TATG ERNPALOKLSSESVVDLETKVCVDGI ITSKTKSDDDDESANSNPAMAPRERKAGCKNFEWKTFTSCALA

55  GGGGSGGGEGSCGGGSEEEEGEEESALALOC IXKVRNNRLPYVADKDSI SQET FENKI ITDETNVONY SD
TACGGTCTGAICEI LGCHCAG TEEC HeAGEACLETCAACACOCCAGH TCEACAGEACAAAGAAGG
TATG 15  ITLITSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTINIMKKDTLDKISDVSVIIP

TACAAAG T A e A GO T GG GATCATEAARTACH G TACAACATCTA

CAGT 60  DvKISEAMNNINKFIRECSVIYLFKNMLPKVIDELNKFDLRTKTELTNLIDSHANT I TVGEVDRLKAKVN
GAGAAGGAAMAGAGTAACATCAXKCATCEACTTCAACGACATCAACAGCAAACTGAACGAAGGTAT

CAAC , .
CAGGOTATCGACAACATEARC AT FERT ARG TTEEAG TG THAGCETACCTGATGAAGAAGAT
GATC
CCGOTGGCTGTTGAAAAACTGOTGGACTTOGASAACACCOTGAAAAAGAACCTGCTGAACTACAT
CGAC
GAAAACAAGCTGTACCTGATOGGTAGTGCTGAATACGAAAAAAGTAAAGTGAACAAATACCTGAA

GACC 20
ATCATCCCCTTCCACCTCACTATCTACACCAACCACACCATCOTCATCCAAATCTTCAACAAATAC
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AAAAACACCGATCTGCCGTTTATTGGCGATATCAGCGATGTGAAAACCGATATCTTCCTGCGCAA

AGAT
ATCAACGARGARACEBAAGTGATCTACTACCCGGATAACGTGAGCCFIEAFBABSHIBATCCTGAG
CAAA TWPVKDFNY SDPVNDNDILYLRI PONKLITTPVKAFMITONTWVIPERFSSDTNPSLSKPPRPTSKYQS

AACACCAGCEARCATFEGTEAGCTCEATETGETGTATCCBAGORTTCATAGEGARAGOGAAATTCT

KEENGSWKVINIITPSVLIFGPLPNILDY TASLTLOGOOSN PEFEGFGTLS ILEVAPEFLLTESDVI SN

GCOG QSSAVLGKS IFCMDPVIALMAELTHSLEQLYGINI PSDRRIRPQVSEGFFSQDGEPNVOFEELY TEGGLD
GGCGAAAAGE AGGREIHFFACBADARECEITACCOAGAACGEGEATTAGOTGHRAGAGCTATTACTAC
CTG FNSLYSDLTNVMSEVVY SSQYNVKNRTHYFSREYLPVFANI LDDNIYTIRDGFNLTNKGFNIENSGONT

G ARG O A T A R A A O L AR CATTEAAGAAGCGCT

GGAT 50  yy1ESOKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVOAGLFLNWANEVVEDETTN IMKK
AACAGUG CGAAAGTETACAGCETATREICCGACEATGGECGAACAAAG HFVTAKTSCGEERTGTTCAGGG
TIKTIENCLEQRVKRWKDSYQWMY SNWLSRI TTOFNHINYQMYDSTL,SYQADATIKAR I DLEYKKYSGSDK

CToTTTCTaA AR A T S AR A A AR AT TG TAMAGATAC

CCTG WKTFSSCK

GATAAAATCAGCGATGTTAGCGCGATTATTCCGTATATTGGTOCGGCGCTGAACATTAGCAATAG
CGTG 16. Protein seguence of the CT-C8T14~-GS30-1LHD fusion

CGTCCTCELAMEIA-HEMERGTILEQECLIAGGEEICIEALEAITRIROTREAAGOGTTTC

OGGAA YYDPSYLSTDEQR P FLEGT IKLFRRINERDIGKKL INY LVVES PFMCDS ST PEDTFDFTRAT TN L AVE

TTTACCATTEOGESCEETGECTIGUGTT TG TCATCFATAGCAAAGTGEAGBAACHTHRACGAAATCAT
CAAA 55  OSSAEVLGKSIFCMDEVIALMEELTASLHQLYGINIPSDKRIRPQVSEGFFSODGPNVQFEELYTFGGLD

RCCATCOA NS T BB B A AR S AN SR NGB Mo aTeATaG

CACC ERNPALOKLSSESVVDLFTRVCVDKSEEK LY DDDDKDRHG S S LOC TRVRNNRLPYVADKDS I SQEIFER
TGGCTEAGECETEATTATCACCEAG TTOARCAACATONGE TACCAG AT THCGATASCCTGAACTA
TCAG YYLESQKLSNNVEN ITLTTSVEEALGY SNE T YTFLPSLAR KVIKGVOAGL FLNWANE VVEDFTTN TMKK
DTLDEISDVSYIIPY IGFALN IGRSALRGNFNOAFATAGVAFLLEGFPEFT IPALOVFTFY SSTOEREL
GCGGGTG Cﬁ&ﬂ&%@ﬁﬁﬁﬁﬁ%@%ﬂﬁiﬁ&ﬁ&ﬂ ACARALAAAEAGAGO DL GATAAAGAAAA

CATO ENIKSQVENLENSLDVKISEAMNNINKE IRECSVTYLEENMLPEVIDELNKFDLRTKTELINLIDSHNI

AAAAGEC AGE T G R A AT S G N AT A E T AT e T R AR AT PR C ARG ECRFGAATAACAT

SALVPCKNFFWKTE SSCK
CAAC

AAATTCATCCGCGAATGEGAGLLEGAGETACCTGFTRAMAACATGETGCCGAAAGTGATCGATGA
ACTG 60

ARG G AR T A A A A A TR T R ALCEACARCATTATTCTG

GTG GTCATTCCAGAACGCTTTTCTAGTGACACARATCCGAGT TTATCTARACCTCCGCGTCCGACGTCCARA
GGCGAAGT GGHAFANALTGAAXGCOGCAAARGTIAAG CACAACACCATACCGTTTAACAT
CTTO A4C8CTAWTA@@AW@WA@S&@GW@@WA@A@RW@K%@W@WW@&A@@MaaQOtt 4.
DNA seatiends$ ﬁgﬂgﬁeeewwmwCTACCCCCGAAGACACTTTTGATTTTACCCGTCATACGACAAACATC

9 5T GTTTIGAGRACGGATCGIGGARRGTCACARACATCATTACACCTAGCGICTTARTTTTT

ggatccATGACE EGCLCAGICPAACGATTEHE AMCTACTHCAGAECOT T ARATCACAACGATATTCTGTA

C TTCGRAGGTTTTGGTACCCIGAGCATTCTGAARGTTGCCCCGERATTTC TGCTCACTTTTTCAGRTGTC
O TG A T T A A A A A R R G T AT TR TR T TRCTCAMACATTT
GG  CAGGTGTCTGRAGGATTTTTCTCACRGGATGEGCCGARCGTCCAGTTCGARGAGTTGTATACTTTCGGR
GICATTCCAGAAIGLTTEECIAGTCACACAANTCECAGTTIATCGEAMCETECSEEGEICCGACGTCC
AAA 5 ARGGATATTGCAAAACGCCTGAATARCATTARCAARACGATTICCATCTICGTGGATCTCGARTATTGAT

T SINTLy T TRRCT DL
TATCAGAG G A A AT AT AT T AR A AT A C ARG AT AT ITECTTAMGGT
ATO TACRACGTTAAGAATCGTACCCATTACTTCTCTCETCACTACCTGCCGETTTTCGCGAACATCCTTGAT
ATTAAACTGIEIF AAGCETFATETANTGAGLC GCBATATCEEEAARANGTTGAFIAATIATCTTGTTGTG
GGT CAGARCATTGARCGCRACCCGECCTTGCAGARACTGTCGAGTGAATCCGTGGTTGACCTGTTTACCARA
TOCCOGTTCATERGCEATAGL I AL ELCOGAAGRCACTI G ATT I TACELGTCATACGACAAA
CATC TTCGAARATARRATTATCACTGACGARACCAATGTTCAGARTTATTCAGATAAATTTTCACTGGACGRA
GCGGTAGABGAAGTTHGAGAACGGATCGFCGAAAB TCAGAAACKTCATHACAGCETAGCGTOTTAAT
TTTT GRACCGTTARRCCTCCCTGGCGRAGAGATCGTATTTTATGRTGACATTACGARATATGTGGACTACCTT

GG TOGROTEALAMACATEIFAGAIAIACAGCLLAGOL FCALT TTGRAGG LELARLAGTCGAATC

CGAGT 10 rraGGIGTGCAGGCTGETCTGITCCTCAACTGEGCEAATGAAGT TGTCEAAGACT TTACCATGAATATT
TTOGAAGG I GG TACECTGAS AT TCTGCARAG TS COCHCGAR T T CICCFCHACTTTTTCAGAT
GTC ARTATCGETARATAGTGCGOTGCEGEGEAATT T TAACCAGECCTTTGC TACCGCERELETCECETTCOTC

CTGGAGGECTTTCCTGARTTTACTATCCCGECGCTCGETETTTTTACATTTTACTC TTCCATCCAGEAG
ACCAGOAACCAGAGCTCAGGAGTATTAGGAAAGTCAATTITTTGCATGGACCOGGTTATTGCACTG

ATG 96
CACGAACTGACGCACTCTOTGCATCAACTGTATGGGATCAACATCCOCAGTGACAAACGTATTCG
TCCC

CAGGTGTOTGAAGGATTTTTOTCACAGGATGGGCCGAACGTCCAGTTOGAAGAGTTGTATACTTT
OCCA
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GGATCCGTCGACCTGCAGGGTCTAGAAGGCGGTGGCGGTAGCGGCGGTGGCGGTAGCGGCGG
TGGCGGT
AGOGGCGOTRBYEEFAGCGOACTAGTGCAGGAAAGACCTCCATTACANGRAGEBTBGBACATCGCG
ATAAG AAACTATBTAAGAATITOTTTECGAAKACATITAGCAGTTGCARATBATANIAGOTT 557.
Protein sequénteaf e CP-CST 1A G520 FD fuSioH CCALTTCAACCATATIARTTACCAGRICTAT
TWPVKDFNYSEEANOND YL RPN I TR KA ML QNP E AR S SR L SKEPRPTSKY QS
YYDPSYL STREQKITEAKCGTHAC R INEREH S KIN YL VA SR ME RO S ERERTE i ERHT TNIAVE

KFEIOGSWKNFRIFPSYIYEGPERRREDY TASLTHOBOOBNPSREGFOTHSIKYARPERLL TPSDVTSN
60 CACRACATTATCCTTGTGGGCGARGTGGATCGTCTGRAAGGCURAARGTARACGAGAGC T T TGAARRTACE

USAVLGKSIREMERYALAEL THEEHOLY el R S OKRIREOV S e SRR NVOREEL Y TFGGLD

VEIIPQIBRS QUREALG HYKDIAKRNNIKTIRS SWISNDK YK K ESEIOCNERKRMIGNV VNIDK
FNSLY SDLTRVMSEVASSOYNVKNRTHYPSRHYLPVFANILDDNIY TIRDGFNLTNKGFNIENSGONI
ERNPALQKLESESVVDLETKVCVDGIITSKTKSORDDKRCKNEEWKTFSSCKALAGGGGSGGGGSGG

ein Esquelice o TSL0N

GG
SALVLQEI KW@&M@KWW&D@S@E@E‘HW@ETNN@NM&MESIIL@%HPIB@@KP@N FEIVDPLL
W02009/15048 0 C T & B OIS HETGE5E KR INERDIGKRLINY LVVGS PFMGDS STPEDTF DF TRAT TN IAVE

PVNME P B DD TR Y S S BN SVEEAL VSR v TrLEDs

AEKVNKGVQAG bEl:NWANEANVEREERNIMIKIKR T2 SR YSMH P e HALNIGNSA RGN FKAFATA
GVAFLEEGFPEFTPANGYETE Y SSITEREK HWEMEEQRSMWBSWWMV@NWESR|TTQFNH|
NYQMYDSL NFEN ECSVTYLF
AL P DA DL N S T VR KRN S HPENIES RSt LKD1
NEYFN B. Proteix mquemcwmtbhem@@&%ﬁ@@@&@ﬁ%&fm&mmm IPALGVFTFYSSIQEREK
10TWPYKDFNYSBIYNBNBIEYE R KEIFTPYRARN AAHPERESSDTNELSISK2PRFTSKYQ
SV DPSYL ST BRI R NG KLN O SPCS STOER TEETRE T TIAVE
KFENGSWKYINITREMAEGRERNIEDY TASLTLOGQQSNPSEEGFGTLSILKVAPEFLLTFSDVISN
QSSAVLGKSIFCMDPVIALMHELTHSLHOLYGINIPSDKRIRPQVSEGFFSQDGPNVQFEELYTEGGLD
VEIIPQHERSQLREKALGHYREHAK FSERNTR T I PSS WISRIBK FRIIFSEKYNEDKDNTGNFVVNIDK 15
FNSLYSDLTRMMSEMY YR XN VINR IR SRR PMEANILDDNLY HIRDGEMTNKGENIENSGONI
ERNPALQKLﬁS&SWMﬁM@M@@ﬁ%HﬁSﬁQ@ME@@BEEW&EE&&%AM@@@@SGGGGSGG

KfENGSWKUTNITTPSVLIFGPLPNiLDYTASLTLQGQQSNPSFEGFGTLSILKVAPE?TLTFSDVTSN

e e
INPEIVDPLLE, %E; EEALGYS
NKIYTELFS LMKMNKWQA@HEKMN@VME%?ENMWWM@MMH@Y&I@%M}N IGNSALR 20
GNENQAFATAC VAR REGE PEFFIRAPGVFIEY SSIOERERIIR FIENCEE WRWWDIS‘NQWVS NWL

SRITTQFNHINY QMY HISESY QADARARID] EXRKY SESORENIKSAVEN SEAMNNINKF
I RECSVTYLFKMMKM@EM&&@&WH&W@@MMM&% Eéé@ﬁhﬁ@s@ﬂﬂﬂ&ﬁ &MZ FNIFSY
TNNSLLKDIIKEYFINENLKNSLOVE I SEAMNN INKFIRECSVTY LFKNMLPKV I DELNKFDLRTKTELINLI DSHN T

ILVGEVDRLEAKVNESFENTMPFNIFSYTNNSLLEDI INEYFNLEGGEGSCGEGSGEGGESGEEESGGEE
45 SALVQERPPLOOPPHRDKKPCEKNTFWKTFISCK

20. Protein sequence of the CT-S8T14-GS15-L (#Fxa)HD fusion

TWPVEDENY SDPVNDNDILY LRI PONKLITTPVKAFMITONIWVIPERFSSDINPSLSKPPRPTSKYQS

50 YYDPSYLETDEQRDIFLEGI IKLFRRINERDIGKKLINY LVVGSPFMGEDS STPEDTFDFTRETTNIAVE
KEENGSWEVTINI ITPSVLIFGPLPNILDYTASLTIQGUOSNPSFEGEGTLS ILKVAPERLLTFSDVT SN
QSSAVLGEKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPOVSEGFFSIDERNVOFEELYTFGELD
VEIIPQIERSQLREKALGHYKDIAKRILNNINKTIPSSWISNIDKYKKIFSERYNFDEDNTGNEVVNIDE
FNSLYSDLTNVMSEVVY SSQYNVENRTHY FSRHYLPVEANILDDN IYTIRDGFNLINRKGEFNIENSGON T

55 ERNPALORLSSESVVDLEFTEVCVIDKSEEKLY IDGRWGSSLOCIKVENNRLPYVADKDSISOETFENKIT
TDETNVONY SDRFSLDESILDGOVEPINPEIVDPLLPNVNME PLNLPGEEIVEYDDITKYVDYLNSYYYL
ESQKLSHNVENITLTTSVEEALGY SNKIYTFLPSLAEKVNKGVOAGLELNWANEVVEDFTTNIMERDTL
DRISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVEFTFYSSIQEREKIIK
TIENCLECRVERWHDSYQWMVSNWLSRITTQFNHINYOMY DSLSYQADATIKAKIDLEYKKYSGSDKENT

60 KSQVENLENSLDVKISEAMNNINKF IRECSVTYLFKNMLPKVIDELNKFDLRTKTIELINLIDSHNIILV
GEVDRLKAKVNESFENTMPENIFSYTNNSLLKDI INEYFNLEGGGGSGEGGSGEGEESALVAGCKNEFWK
TrIsc

21. Protein sequence of the CT-55T14-G330-LHD fusion
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259. Protein sequence of the CP-05T28-G520-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFRNITONIWVIPERFSSDTNPSLSKPPRPTSKYQS
YYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSITEDTEDFTRHTTNIAVE
KFENGSWKYPIHFPBURIFGPLPNILDYTASLTLQGQQSNPSFEGEGTL S RYPREREWBESDVTSN 30
QSSAVIGKSIECMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNVQFEELYTFGGLD
VEIIPQIERSY TW@{Kﬁ@WW%WWWW PSS SNIDK YR RIESERENEDEDRNTENFVVNIDK
ENSLYSDLTRUNSEVINS S0 VIR THE SRl ey NI OBRRocERT B NIEN SN

ERNPALQKLSSESWDRETKY CVGHTSKIHS PREQUEIHRBISKI DEKNEFWKTFSSCK

AL VEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNFDRKDNTGNFVVNIDR

AGGGGSGGEBSEGEESAIVESCIRVRNNALEYVADK IR TPETNVORYSDKESLDESIL
OOV LRI LA IV I L L VLS AR ENITLITSVEE
ALGY SNKIY TELRSHARKYNE GV @AGI L NIWANEYA EDETANIMEKDFLRISDVSVIIRY IGPALNIG
NSALRGNENOAEAPAG VAR LE POFRFFHPALGYFTRYS SIOFRERIKCHENGEFSRYKRWKDSY QWM
VSNWLSRIT %Q m&gﬁmﬁ%ﬁgﬁﬁﬁ%ﬁgmmﬁ fEDVKISFAMN
NINKFIREC SNV bt NMERGY R N DA K E ENTMZF 40
NIFSYTNNSEEKRHNEYFX1E0sProtein sequence of the OP-CST28-GS30-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFNIT NIWVIPERFSSDINPSLSKFFREDTSKYQS
45 YYDPSYLSTOEQKDTEL K&K EERRINERDICRKLINY T WS SPEMG DS SFPEDIFDFTRHTTNIAVE
KFENG SWKYINHTRSMeGREEN DY EASIr QGO QENRSHREHGT S KMAPEHLTESDVTSN
QSSAVEGK SIFEMDPEVIALMHEL THSHHOEXGINRSDKRIRPQUSECERSQDGPNVQFEELY TFGGLD
vammms%%@%% CHYKRDIARRINNR gWW@R@g%F@WmW@NFVVMDY
FNSLYSDLT Qﬁg%@ﬁ Y SR Y PV AN L DD RD G E N INKGENIENSGQNI

FRSLY SDLINVMSEVVY SSQYNVENRTHYFSRHYLEVFAN T LDDNIYTIRDGINLTNKGFNIENSGON T
ERNPAE@KL@S@W@WWHWWBWWE@@PPE&WKMWWKIFSSC KA

L KIITDETNVONYSDEFSLDESILDGOVEINPEIVDPLLPNVNMEPLNLPGEEIVEYDDITRYVDYLNSY

YYLE KLSNNVENITLTT EPLGY NKT PSLAERKVNEGVOAGLELNWAN
AGGGGSGE6GEHEHHE56E6GSGHGEE SANLOCKVKNNREEVADKDSISRETRERKITDETNVON
‘YS IIKTIENCLEQRVKRWKDSYQNMVSNWLSRITTQFNHINYQMYDSLSYQADﬁIKAKIDLEYKKYSGSDK

DKFSLBESI GOV PINPE W DPEEP NVNMEPIORT PSR EY DB KDY ENS Y PEES QKLSNNVE
NITLTTSVEEALGY SNERHEL U AEKVNKGVORGT BERWAREVVEBE P FRIMKIKBTT BKISDVS VI

FYIGPALNIGNSALRGNENQAFATAGVAELLEGFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRY 55
KRWKDSYQWWSNWL@RW?@FMWM@MY@S@SY@ADAHQA}Q@&EWWSGSDKEN|KSQVENLKN

S LDVK E KV|le%lz;\tltléggqlvRIgEKREELlyNLlDSHNl|LVGEVDRLKAKV
NESFENTM rolein, Sequsnee ol ihe, Oy S8 14:6520-LHD fusion

K ENGSWK\/’I‘NI ITPSVLIFGPLEN ILDYTASLTLQ\:QQSN PSFEGFGTLS T LKVAPEFLLTFSDVTSN
TWPVK ENV%WWWRWEM%?WWWW ONPAAZIPERPSSDINPSESKPPRPTSKYQS
Xk

YYDPSYLSTOE ﬁﬁ@%ﬁ‘ﬁ%ﬁ%ﬁ?ﬁ@%ﬁﬁ@ RETTNIAVE
KFENGSWKYINI RS tkGHR ASLIL6 QNS SHEGEGI LS ;EESDVTSN
QSSAVLG K%FﬂMDWMEMFEDEH$Q@MW@IM@SMW@@Q&Z@E@WS@D@RMM@E‘EELYTEGG LD

W02009 15046%@WQ@WBW§ALCY SNKIYTFLPSLAEKVNKGVOAGLELNWANEVVEDEFT TN I MKK

VEIIPQIERS 0L R AL K AK R A RS S SRR E SR A BDNE R vwIDE

ENSLY SDLINVMSEME¥bSONY BN RN Rid ¥R VAN bLRENDE HRDGENL INKGENIENSGONI
ERN5ALQKLSSESVYEEETROYEGHTSKTESEDPDIKAGOKNEFWETETSCALABEBESGGGGSGG
GG SA#%LQ@KV%W%@WAW%@@EF@ENKIITDETKVQNYSDKFSLDESILDGQVPINPEIVDPLL

5 PIZTNMEPLNLPGEEIVEYRDITKYVEYENSY VYL ESOKLSNNVENITLTTSVEEALGYSNKIYTFLPSL
AEKVNEGVQAGLELNWANEVVEDFTTNIMKEDELDKISDVSVIIPYIGPALNIGNSALRGNENQAFATA

GVAELLEGERPEETHALGVETFY SSI0ERENTIRTERCIFEORVATRWKE! VESRWE SRITTQFNHI

NYQMY@SL%M@@%@@%&%@%@K@%@@% Eﬁ%ﬁﬁ@ Fgggﬁ&csvmu:
KNMLPKVIDEdNKFRE BRI TR LNk HRS RN VS EVREK VNE%EMM@EM SLLKDII
10NEYFN  IDLIERSEyotemsequencerok e ICRESTF IMkGB30HD HUSkoNVES SCEVTVNRIE
FVELYNELTOIFTEFNYAKIYNVONREIYLSNVYTPVTANILDDNVYDIONGEFNI PKSNLNVLFMGONL
SENPALRKVNPENMLYLFTKFCVDAIDGRSLYNKTLOCRELLVENTDLPFIGDISDVKTDIFLREDINE
60 ETEVIYYPDNVSVDOVILSKNTSEHGOLDLLYPSIDSESEILPGENQVFYDNRTQNVDYLNSYYYLESD
KLEDNVEDFTFTRSIEEALDNSAKVY TY PP T LANKVNAGVOGELFLMWANDVVEDFTTNILREKDTLDKI
SDVSAITPYIGPALNISNSVRRGNFTEAFAVIGVT ILLEAFPEFTIPALGAFVIYSKVOERNETIKTID
NCLEQRIKRWKDSYEWMMGTWLSRIITQFNNISYOMYDSLNYQAGATIRAKIDLEYRKYSGSDRENTRSQ
VENLENSLDVEISEAMNNINKF IRECSVTYLFKNMLPEVIDELNEFDRNTKAKLINLIDSHNITIVGEY
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TWPVEDENYSDPVNDNDILYLRIPQNKLITTPVKAFKITQNIWVIPERFSSDENPSESKPPRPTSKYQS
15 YYDPSYLSTDEQKDITLEGIIKLFKRINERDIGKKLINYLVVGSPFMGDS5TPEDTEDFTRHTTNIAVE
KFENGSWKVTNITTPSVLIFGPLFMILDYTASLTLQGQQ5NPSEEGFGTLSILKVAPEFLLTF5DVTSN
Q55AVEGE SIPCMDPHALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSWUEFRASOEEISY TEGGLD
VEIIPQIERSQUREKALGHY KD N KRENNNKTIPS SWISKID YR EIFSEENEDKERNTFEGMFVVNIDK
ENSLYSDLEW@M@W%@W&WNETHYESRHYLPVFAN|LDDN|YT|RDGFHLTNEGFN|ENSGON|
20 DNA sequence of the CP-SST28-GS15-LHA fusion

ERNPALQKLSSESVVDLETKVCVDGIITSKTK5DDDDKAGCKN FFWETFTSCALAGGGGSGEGGSGG
9gatccATGGAGTTCGTTAACARACAGTTCAACTATARAGACCCAGTTAACGETGTTGACATTGCTTAC

SEGGGS e USRI BV ATKES S E R TSE PO SBEES besiL oG

INPEIVDPLLE:Y. £ MERBIHIY YR YNS Y YMES U oM NMEN TG TIGYEEALGYS
NK|YTEiLOPsmmvm&vm@cmwmwEmadcﬁmmmmc@mmkuwn@mr;N|GNSALR

GNENQAFA‘?@@WEEF@@EE@W%@GWW@?@%W ARKDEY QWMVSNWL
25 SRITTQFNEANY QMY OBl SYDADAKAKIDEEVRKY SGSDREN N LDVKISEAMNNINKF
IRECSVTY LEEMMR KMERELNKIRDER T MW@MTMX@@@&%M&&EM PFNIFSY

TNL45 11 EKDUNEYEN-CCCOCTIBT PATEIN SEqaente ok HHeTORS ST28 GS 2041 TUSIGH 30
TWPVKDEN Fé&tﬁRFﬁ £ %@Mﬁ?ﬁ%@%fﬁgﬁwmww
YYDPSYLSTREQKDTE DEEDEIRETTNIAVE
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QSSAVEQBKS]FGP@DPWA@%WEE YEINIHSDRRIRP ELYTEGGLD
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GOVPINPEN BB BRI PR GG EE E YD KV N S YL ESGRTSNRVERITLTTSVFEA
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YYDPS?{STE%@%??E%&E&@%@?EE@@@J VESEERGDS TPEDIEDEIRHTTNIAVE 50

KFENGSWKYINITESVIIEGRENEBTASE L EOGROSNRShEGRGTRSILMYAREREET ESDVESN
Q5SAVEGKSIEGMDAAAEMEER S EHQAXGINIES BIGRIRPOQVMSEGFESQPGFIYQEEELYTEGGLD

R R L e e

ERNPALQKLSSERMYERETKYY EGHISKIKERIHRDEKSANS N AMARRER KAGEKNEEWKTFTSCAL
A 55 AAACGTCTGGAGGACTTCGATGCGTCTCTGARAGACGCCCTEC TGARATACAT T TACCACAACCETGEC

GEGGS&GE%@%%@%%%@%@@&W@@ fﬁv %@@%%s‘isﬁé?ﬁ%ﬁWTDETNVQNY
SD o A

KFELDESIEDGQYVPINPE MDOPLil-POVNMEPR I :P6 EEIVEY DDETKYMIDYINSYYYLESQKLSNNVEN
ITETTSVEEALGYSNKIYTFLPSLAEKVNEG V%AG LELNWANE\ETEDETTNIMKKDTLEKISDVSVIIP
LG

IGPALYONSA RENEOAFATACAELTECFAEETPAL TV Sl e R TENOLE R

RWKDSY QWiVl¥so b8y RH Q&N HMEQIMNRDES Y QAR AKAMIDEEFICY S SKENIKSQVENLKNS
L 60 DVKISEAMNRINKFRECSVRYHERNMIPKVIDEI NKFDLETKEELINKDSHMHEVGEVDRLKAKVN

ESFENTMPF@@W@WNWE@%MNWRFVGTTAS%YW@%&E@W%?%W )@ﬁg $41G520-LHO
fusion WO 2009/150a68RE HISEI0USI050BES, TWRVKDENYSDRVNEND T YL REEQNKL 1 T T
PVKAFMI TONMAARERESSOTNRSHSKRRRRTSKY QS YXYDRSYAST DEQKDIFLKGH) KL FKR |
NERD | GKKMWWNW\I@@@FM@@S@TFEEBWWR@WWW@H@E@@SWHWSVL | FGPL

BT e g S

FCMDP}IAL ke y biRB QN Ptk B@Mé@ﬁ%ﬁkﬁ@iﬁ%LD SVEII
PQ ERSQLREKALGHYKDIAK RINMDNSTDRPLEDSMK SNHHDKY BKICRSEKYNERKDMTGNFVVN | DK
FNSLY SDL TRNAVSENVATY S SQYNVKNRTHYFSRHYL PVFAN | LDDN I'Y T IRDGFNLTNKGFN |
ENSGONI ERNPALOKL .55 SYVDLETKYCYOKSERKLYDDDDKDRIIGS SLOC
IKVKNNRLPYVADKDS | SQE | FEN K I | TDETNVQNY SDKFS L DE S | LDGQVP INPE
IVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSY YY LE SQKL SNNVENI IL T TSVEEALGY SNKI
Y TFL P SLAEKVNKGVQAGL FLNWANEVVEDFT TNIMKK




10 DTLDKI SDVSVI | PY | GPALN IGNSALRGNENQAFATAGVAELLEGFPEFT | PALGVFTFY SS
IQEREK | IKT IENC LEQRVKRWRDSYQWMVSNWL SR | TTQFNH INYOMY DS L SYQADAI KAK |
DLEYKKY SG S DK EN IKSQVENLKNS LDVKI SEAMNNINKFIRECSVTYLFKNML PKVI
DELNKFDLRYRFEYANEY DSHN | | LVCEVDRLKAKVNESFENTMPEN IEEVGRIRISIF1665)
INEYFNLEGGGGSGGGGSOGGGSALVPCKNEE WKTFSSCK 15 16, Protein sequence of the

CT-CSTL-GEA L [iSoh TWEVRDERY S DRVABNA L VERT eORKL LT EPURETON

PERFSS DTMESS&&B%R&&E&&N@ SEN YR S¥ESTH @QM{M@@M@QE&@WW@J%KL
INYLVVGS PFRMGDS ST PEN P EDFEIRHTEM. AVE 20 KFBENGESWEMTNICTRSVIGEEGPL PN | L DY

D T
SLHQLYG IN 1 E@EEFIAD’KNSFSDDLSK
PQIERSQLREHAEGHENKDIAKRINNINKTLL PSSWH SNrk BK YK RS EY MERKBNEGNFVVNI DK
FNSLYé@LTNVW@EV?TS??%WWRH@W\?FPSRFWESPWAMNH_WNWAWREEWWN@FNIENSGQNI

ERNPALOKLSSESVY DL ETRYCY DK SEER LY DR DK IR G S RLREIKVKRNACRYVARKDS | SQE

TEEN 25 Kl xsyIu1DFNDINSKINEG INQA T DN INNF INGCSVEY LMKKM T PLAVEKLLDFDNT LKKNLLNY I DENK
ITDETNVOQNYSDEESUIDESHDGQUR PENMDPLILPNVNEYE RLMGPGEENMEYDDIFIEVDYLNSY Y

YLESQIki SNRMAERTFETCTSTEEALEY SNKI Y T FL P SLAEKVNKGVQAGL FLNWANEVVEDFT TN |

MKK DT L DK | SPVSVI | BY, IGRALNIGNSALRGNRNQAEATAGYAELLEGFPEFT | PALGVFTFYSS |
QEREK | IKT IENCLEORVKAWKDSYQWMVSNWL SRI'T TQFNHINYQMYDSL SYQADAIKAKI

DLEYKKYSG’S DKEN T KSOVENLIKRESE IDVACESERNINN NKF R ETSV-RRY AEFEKNKHE PKVI

DELNK %@E Sk E%,gﬁﬁ RERARVRIES FENTRPENTESYTNKISE LKD | I NEY
BRI AR AVE R SR A N Shduencs ofhe

CT-OST2B- Gﬁ@@?lﬁb@f&@@ﬂﬁﬁymsIAKRLNSITTANDSSFNKY:GEYKQKL REKYRFVVESSCEVTVNRNEK
GGATCCATGACGSTFGCGCCCAGTTFAAGGRIT T FENATTACTEACATOETCTAARTGABAACGATATTCTG

TAC CTTOGEAT T CACAAAATARRCTGATCACCACACCRE FCRRARGCAT TEATGAT TAC

TCAAAACAT] sEe&ErrTrirs IEEAL DN SAKVY TYFPT LANKVNAGVOGG LFLMWANDVVEDETTN I LRKDTLDK I
GTCATTCCAGAACGTCTTIINCTIAGTRGACREARATC CEAGTTT AECTAAACGEREGRGTCCGACGTCC

AAAT CA@Q@WK&WW@W@@GWW BRECTCAGTACTEACC AACKAARRGATIRET =COT

TAAAGGTATL AT TAARGEG T AAGCGTAT AR GAGCECGATATE B ECANAGT TGATTAAT

TATCT TGT ®&xFG&GT 40
TCCCCGTTCATGGGCGATAGCTCTACCCCCGAAGACACTTTTGATTTTACCCGTCATACGACAAA
CATC %QGGTA%BE!AGAAGﬁ-roteJ.n sequence of the CT-CST17-GS25-LHC fusicon

TTGAGAACGEATGRIGEAMMG TCACAAGARGAR IACACETAGCRTGE JAAT T ELE GGTCCGC T
GCCAAACATCTTAGH T FATACAGCEAGCHT GAQRETGEAGCEGECAACAGTOGAATCCGAGT T

TCGAAGGT T GG TACCCT GAGCAT TCT GARAGTT-EOTCEGCCANFTFFOT B TCACTTTT

TCAGAT; T@Wﬁ%@%ﬁ@ﬁfﬁ@%@fﬁ?@%ﬁ%ﬁ? RNE
TTGOATGG%%Q@&BT&EE}@%@\%@& AQv Y TPUTANT LDDNVYDIONGFNT PKSNLNVLFMGONL
CACGAACTGRACHEACTOEC TG K TCNAGCGTEGTATEGEAVENACATECOCAGCTF GO ARACGTATTCG
TCCO ETEVIYYPDNVSVDOVILSKNTSERGOLDLLYPSIDSESE T LEGENQVEY DNRTONVDY LNSYYYLESQ
KLSDNVEDFTFTRS IEEALDNSAKVYTYFPTLANKVNAGVOGG L LMRANDVVEDFTTN I LRKDTLDK I
45  SDVSAIIPYIGPALNISNSVRRGNFTEAFAVIGVTILLEAFPEFTIPALGAFVIYSKVOERNEIIKTID
NCLEQRIKRWKDSYEWMMGTWLSRI ITQFNNISYOMYDSLNYOAGATKAK T DLEYKKY SGSDEENTKSG
VENLKNSLDVKISEAMNNINKFIRECSVTY LFKNMLEKYT DELNEFDRNTKAKLINLIDSHNT ILVGEY
DKLKAKVNNSFONTIPFNIFSYTNNSLLKDT INEY FNLEGGGGSGGGGSCEEGSGECESCEGEGESATVIR
MPCRNFFWKTFSSCK

50
30. Protein seguence of the CT-CS8T29-GS1i5-LHA fusion

EFVNKQFNYKDPVNGVDIAY IKIPNAGOMOPVKAFKIHNK IWVI PERDTFTNPEEGDLNPPREAKQVPV
SYYDSTYLSTDNEKDNYLKGVTRLFERIYSTDLGRMLLT S IVRGI PFRGGSTIDTELEVIDTNCINVIQ
55 PDGSYRSEELNLVIIGPSADIIQFECLSFGHEVLNLTRNGYGSTQY IRFSPOFTFGFEESLEVDTNPLL
GAGKFATDPAVTLAHELIHAGHRLYGIAINPNRVEFRVNINAYYEMSGLEVSFEELRTFGGEDAKFIDSL
CENEFRLYYYNKFEDIASTLNKAKSIVGTTASLOYMENVEFRKERKY LLSEDT SGRFSVDKLKFDELYKMLT
EIYTEDNFVKEFFRVLNRKTYLNFDKAVEFK INIVPKVNY T IYDGFNLRNTNLARNFNGON TE I NNMNFTE
LENFIGLFEFYKLLCVDGIITSKTR SDDDDENKALNLOQCIKVNNWDLEFFSPSEDNEFTNDLNKGEE I TSD
60 TNIRAAEENISLOLIQOYYLPFNFDNEPENISIENLSSDI IGQLELMENIERFPNGKRYELDRYTMFHY
LRADEFERGKSRIALINSVNEALLNPSRVY TFFSSDYVKKVNKATEARAMFLGWVEQLVYDETDETSEVS
TTDEIADITIIIPYIGPALNIGNMLYKDDEVGALIFSGAVILLEFIPEIAIPVLGTFALVSYIANKVLT
VOTIDNALSKRNERWDEVYKY IVINWLAKVNTQIDLIRKKMEEALENQAEATKAT INYQYNQYTERRKN
NINFNIDDLSSKLNE SINKAMININKELNQCSVSYLMNSMIPYGVKRLEDFDASLKDALLKY IYDNRGT
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CAGGTGTCTGAAGGATT TT TCTCACAGGATGGGCCGAACGTCCAGTTCGAAGAGTTGTATAC T
TTCGGA GGCCTGGACGTAGAGATCAT TCCCCAGAT T GAGCGCAGTCAGCT 0-O CT
GAGAAGGCAT T GGGCCATTAT

AAGGATAT PEOMRMGEOCTGAATAACATTAACAAAACGATTCCATOPFLOGEBGATIGT OGARTATT
GAT LIGQVDRLKDKVNNTLSTDIPFQLSKYVDNQRLLSTLEGGGGSGGGGSGEGGSALVOEGAPPCQSARRD
WTATPAGWATFFITFRGOGAGAAATATAATTTTGATAAAGATAATACAGGTAACTTTGTGGTTAAC

?%Q(T:ATAGﬁACAA’%ITCAACJ SEETLIAGAGTGALLTGACGM G GAGGEAACTTGTCTATAGT

TACAACGT TAAGAATCG TACCCAETAGIFCTCTCGIDAGT AT TECCEGTHTECEAGAACATCCTT
GAC GATAATAF FTACACTAT RO T-CACGCECT I ARG T T CGACCAAERAGCGECTTCAATATT

GAAAAT TCAGGE LA AACKT TGARC L ARC L GG T G AGARAC o T rasane
TGTCGAGTGAA PG Gt daAG Gk FM%MAT@J&@N@KDKYK“VEDS“GKYS TDVESFD

GOGTCGACAKRAABCGERAGABRABCEGTFACGATEGATGATGCACHARG ADFCG FEYRGORKA
TGGGG A-l-c@ﬁg@@ﬂgfggmwm QMCVDGT ITSKTKSDDDDKNKALNLOC I DVDNEDLFF IADKNSFSDDLSK

CAGTGTATTW LABAMESATOCCL TG LA G AL CACATAAAG ATAGEALIAB TCAGGAGA
TT TT CGAAAKNTAAAATE TATYCACLTVGACCGAMCCAAEST ILCAGAN FVTATFTLEAGATAAAT TTT
CAC TGGACEAAT IDNALTKRNEKWSDMY GLIVAQWLS TVNTQFY TIKEGMYKALNYQAQALEET IKYRYNIY SEXE

AGOATCT T A L A T A Lo b L TR I LRI TR AR CaTOAA
TATG GAACLAald AR LG aROANAAT LR TA
TATOAT A AT A T AT A T ACCT ARTTOTTAT TAC TAT T

TGGAAAGCCAGAAACT GTOCANTARCE TEGEAKAACAT TACTOTGACCACAAGO 60
GTGGAAGAGGOLTIAZGEACICAMIAAGATIIATACLTIQCI QLG IQELIGEQACCAAAAAGT

AAAT ACGTCGGAAARCGGCCAGRACGGARCCTGAGARGARACTGGAAC TACGARATGTGTCCGATATCGAGCTA'
AAAGGIGTG M%W@TW@WA@WG@ GEGAARTGAAGTIGICBANGACTTETACCACGAA

T & : TTACAGAAGAG
TATT ATGAARS AT LSRRI M oncrracannac
TATOCCAT 3 el b A 1T CTCGATARARAGGC TARAGAGGARARCACGAACTTCACGTCA
AATATCGGTMG&@EIE@@@@m&@zGMQAMTHMm&Q@GQQﬁWGﬁJ&@@@:@@@@CGTCGCGT
TOCTO30  GUGRATGRAGTAGRACTTGGCCCGGACGAGCGTTCATACATTAAGGATACCTTTACTGGCAGACTCATA

CTGGAGGGL T IO TART L AL TATC CORRCHC ORI ACATITIAG QT TCCATCCAG
GAG WO 20%&5&%&8@@@%@%@5@@@@CM@TGCACGTAGA’I‘GGGtgtgtcgacggcatcattacc

tecaaaactaaatoctgacgatgacgataaaaacaaagecgettgaacectygcagtgeattaaaataaagaat
33 gaggatitgacatticatcgcagaaaaaaatageticagegaagagecgttecaagatgagatagtaage
Lacaacaccaagaacaagecgcttaattttaattactegttagataaaatcatagttgactacaaccett
caatcgaagatcacgttaccgaatgacagaacaactectgtcacaaaaggaattcoctatgcacctgag
tataagtcazatgcegogtcaacaatagagattcataatatagatgacaacaccatctatcaatatetyg
tacgctcagaaaagtccaacaactettcagagtataacaatgaccaatagtgicgatgacgecatigata
40 aattctaccaagatatactcttatttcccgagcgtcatctccaaagttaatcaaggtgctcaaggcatt
ctatttttgecaatgggtcecgagacatcatagatgacticactaatgagtcgicticagaaaaccacgatt
gataaaatatcagatgtttccaccategtcocctacatoggacctygegettaacattgtgaageaggagy
tatgaggyggaattttateggagegttagaaactacgggggttgtgetattacttgaatacataccagag
ataacattgceoegttatageggeoctecagtategecagaatcaagtacacaaaaagaaaagataatcaaa
45 acaatcgacaacttcctagaaaagaggtacgaaaaatyggatagaggtttataaactcgtgaaagecgaaa
tggttaggcactgttaatacgcagttccaaaagagatcctatcaaatgtatagatcactggagtaccag
gtggatgccataaagaaaattatcgactatgaatataaaatatatticaggtccagataaggagcagata
gctgatgaaataaacaattitaaaaaacaaactigaagagaaggegaataaggecatgateaatatcast
atttttatgcgagaatcttcacgatoittittggtaaatcagatgattaacgaagccaaaaagecagety
50 cttgagttecgacacacagtccaaaaacatactaatgcaatatatcaaageaaactcaaaattecattgga
attactgagctgaagaaactggaatccaaaataaataaagtattcictaccecgatecegttetettac
tctaaaaaccitgactygctyggtagataacgaagaagatatigacgttctagagtaataagett

33, Protein sequence of the CT-~GHRP~LHC fusiocon

PITINNFNYSDPVDNENILYLDTHLNTLANEPERAFRITGNIWVIPDRESRNENPNLNKEPRVI SPRSG
YYDPNYLETDEDKDTFLKELIKLFKRINSREIGEELIYRLSTDI PFPGNNNTPINTFDFDVDENSVIVE
TROGHNNWVEIGS INPSVIITGPRENIIDPETSTFKLINNTFARQEGYFGALSI TSI SPRFMLTY SNATND
VEGEGRISKSEFCMDPILILMEELNHAMANLYGIAT PNDOTISSVTSNIFY SQYNVKLEYAREIYAFGGPT
60 IDLIPKSARKYFEEKALDY YRESIAKRLNS ITTANPSSFNRY IGEYKQRLIRKYRFVVESSGEVTVNRNK
FVELYNELTQIFTEFNY AR TYNVONRK LY LENVYTPVTIANILDDNVYDIQNGFNT PKSNLNVLEFMGONL
SRNPALREKVNPENMLYLEFTKFCVDAIDGRSLYNKTLOCRELLVENIDLPFIGDISDVRKIDIFLRKDINE
ETEVIYYPDNVIVDOVILIKNTSEHGOLDLLYPSIDSESEILPGENQVEFYDNRTONVDY LNSYYYLESQ
KLSDNVEDFTFTIRSIEEALDNSAKVYTYFPTLANKVNAGVOGGLFLYWANDVVEDFTTNILRKDTLDKI
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COTGAGAAAATTATCAAAACCATCGAAAACTGCCIGGAGCAGCGGGTGPAAGGCTGGKIKAGATTC
TTAT
CAATGGATGGTGTCAAACTGGTTATCTOGCATCACGACCOAATTCAACCATATTAATTACCAGATC
TAT WO 2009/150469 PCT/IGB2009/050665

GATAGTCTGTCETARCCAAGCTEACBAEARTAXRAGCAL AN THGAFCTICGARRFATAANAAGTACTCT
NCLEQRIKRWKDSYEWMMGTWLSRI ITQFNNISYQMYDSLNYQAGATKAKI DLEYKKY SGSDKENTIXSQ

G CCATA A AR A e T A B AR PATCTCT AT cAnaaTOTC

TGAAS 5 ORKESKKPPAKLOPR

GCTATGAATAKATTAACAAATTCATTCGTGAATGTTCGGTGACGTACCTGTTCAAGAATATGCTCC
CA 34. Brotein seguence of the CT-GHRH-LHD fusion

AAAGTTATTGATGAASTGAATAMATTTGATCTRCGTACGAMACCGAACTIATGAACCTCATCGACT

CC 10 vYyDPSYLSTDEQKDTFLKGI IKLFKRINERDIGKELINY LVVGSPFMGDSSTPEDTFDFTRETTNIAVE

CACAACAT TAFEETTET GG ECGARAGTGEATCCTICTEAAGGECAUAGTALACGAGASCTTTGAAAA
TACG QSSAVLGKSIFCMDPVIALMEELTHSLEQLYGINI PSDRKRIRPOVSEGFFSQDGPNVQFEELYTFGGLD

AreCos T AE A e E e TSRS AR AT oA

ERNPALOXLSSESVVDLFTEKVCVDKSEEKLY DDDDEDRWGS SLOCIKVENNRLPYVADKDSISQEIFEN

CTAGLP_GGEGETEEEGETAGEECCOCTCECBETAGUCCTEETCBCGOTAGCGEACTACTGCA

GGAAAGA 1 YLESQKLSNNVENITLTT SVEEALGY SNKIYTFLPSLAERKVNEGVQAGLFLNWANEVVEDFT TN IMKEK
TLDKISDVSVIIPYIGPALNIGNSALRGNENQAFATAGVAFLLEGEPEFTIPALGVETFYSS

CCTCCATTACAACAAC S TR GACATTE CEATARCAAMCATGTAAGAATTT OL LI TG GAAAACATTT
AGC ACTTGEAAAaataroetv 8. Prstein gegaencer of the CI-C ST28-G S20:trH Dy fusion

15TWPVKDFMYSHEVED NG AT RIPON KT R HCAEN TONPRAY P ERESSEANPSPSKPPRPTSKYQ
S YYDPSYLSTDEOKRDTELKGIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHTTNIAVE
EFENGSWEVTNHTPSVLIEGPLRNILRYTASETLQCOQSNPSEEGRGILSILKVAPEFLLTFSDVTSN

QSSAVREKSIFCMDPVIALMHELTHSLHQLYGIN:PSDKRIRPQVSEGFFSQDGPNVQFEELYTFGGLD

NS S0 e e IR TSR AN T RGP LT ANENSC

| CSSAVLGESIFCMDPVIALMHELTHSLEQLYGINIPSDERIRPOVSEGFFSODEPNVOFEELYTFGGLD

ERNPAE@KL‘@SE‘@W’@@WW@WR@E@N&WWWWW@‘@SL%EQEWWA@KDS|SQElFE
K Y

N KITDENTVENS SBkE e e U ENOF L EAE R ECEEN Do DY NSy
Y'Y LESOKL SNNWEEMNT&:I ESME Bk & Y SENKIY T LB S EARKMNY K VO AGERLINWANEMM¥EDFTTNIMKK
DTLDKISDV SVHPYIGRRINIGC NSAIRGNFNQAFAFASVYARFCEFB FREFTHPALGVFTENSSIQEREK 25

||KTlENéiE@WA%?W@W@W@@E%@WAW&%YKKYSGSDK
ENIKSQVENLKNSLRVKEEAMNNNKHREC ST Y RN PRI EENKEDEA IR TELIRLIDSHNI
ILVGEVDR L KAKNY N SEENEVERENES Y INTSsLKRE NEYFRNEEG G566 656G GSALWERPPL
QQPPHRDKKPCRNEFRAEFFISEKB019.Protein sequence of the CT-05T28-GS30-L1-iD fusion
TWPVKHENYS PVNDNDILYLRIPONKLITTPVKAFMITOMINVIPERESSDINPSLSKPPRPTSKYQS
. ratein skquence of the -l n- 3 T}

YYDPSYLSTDEOKDTFLKGIKLFKRINERDIGKKLINY LG SPFMGDSSTPEDTFDFTRHTTNIAVE
KFENGSWIWFNETRSYLIFGRLPXI KDY IASL THOSQQSNPSEEGFCTLSILKVAREEIM=FFSDVTSN 35

OSSAV KSW@WWWEWEL@FE@E&%LWR@WW@@%@E@?‘ES%?W@%%FEELYTFCGLD
VETIPOTERSCLRERALGHY KDIAKRE NN KK TR S SWISNDRYRKIESEKY KEDKDNTGNFVVNIDK

FNSLY SDLTRAMSEVMAGS S Y NV R SRE LR AN N EHRBSENELNKG NI ENSGQN1
ERNPALQKLSSESVNRLFTKNEVDKSEEKEYDDBEDRK DRWESSIDRHKVKIANALRYNADKDSISQEIFE

N KITTRE TNYOR Y SR ESt DS DG Oy PN P PVRMERE RIPOEEIVISYBBTTKYVDYLNSY
40 v

EAARENT YYLTFNFDNEPENI DIIGQLELMPNIERFFPNGERYELDEYTMEHY

LRAQEFEHGKSRIALTNSVNEALLNPSRVYTFFSSDYVKKVNKATERAMFLGWVEQLVY DETDET SEVS
YYLESQKLShNWYENITE TTESMEEA GYSMKTE LR StaARY NICEV QAGIFLINWANEVMEDFTTNIMKK

DTLDKISDVSWIPYIGPAINIGNSALRCNENGARATAGYAFELEGHFPERFT IPALGVEFEYSSIQEREK

||KT|EN%_E@§%§%§RQ§§§$L ; @é@i@%}g\g@%@@ %@%ﬁW YKKYSGSDK
ENIKSQVENEKNSLBVIISEAMNNINKEIRECSVTYLERMML N LINLIDSHNI
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PITINNFNYSDPVDNKNILYLDTHLNTLANEPEKAFRITGNIWIFDRESRNSNPNLNKPPRVISPKSG
YYDPNYLSTDSDROTELER PIKE FRRIRBREGEFRFFALSTOI PERGRNKFEEINTHDEDYDFNSVDVK 55
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ETEVIYYPDNVSVDQVILSKNTSEHGQLDLLYPSIDSESEILPGENQVFYDNRTQNVDYLNSYYYLESQ
KLSONVEDFTFTRSIEEALDNSAKVYTYPPTLANKVNAGVQGGLFLMKANDVVEDITTNILRKDTLDK
SDVSAIIPYI@RALMNISNGVRRGNFTEAFAVTGVTILLEAFPEFTIPALGAF Y BB QERMHES K TID
NCLEQPIKRWKDSYE WhMGTMES RIEFON M S YONMYBDSEMOAGAHAKIDLEYKKMSGSDKENIKSQ
VENLKNSL OV IS EISMINRINK R TS E PRI E PR VIDEL NE FDRNFRARBINDIBSENILVGEV

WO 2009115@@%@%@%@@%@@%@@%@Q@%ﬁ@m@g@%@ﬁ%ﬁﬁgﬁE Y

FNLEGGSG 5646 oGIRGG0 KT FT SC 25.
DMA sequencé of the CP-SST28-GS15-LHA fusion 5

gg atCCATGGAGTTCGTTAACAAACAGTTCAACTATAAAGACCCAGTTAACGGTGTTGACATTG OTTA

C Protein sequence of the CP-gGHRHEZS-LHD fusion
ATCAAALT CREGANRCHEROBCCACATBGAGQCOLTAMCEGA T LAAAAERLAGAACAAAATCTG
GGTT YYDPSYLETDEQKDTFLEKGI IKLIKRINERD IGKKLINY LVVGSPFMGDSSTPEDTEDETRETTNIAVE

ATCCCGGAA@%@W‘F& T TACTAACCEGEA RS RS GCTEACETGAATCBETCEACCGGAAGCGA

KSIFCMDPVIALMHE LTHSLHQLYGINI PSDKRIRPQVSEGE E SQDGPNVOFEEL YT FGGLD
AACAG VEIIPQIERSQLREXKALGHYKDIAKRLNNINKT IPSSWISNIDKYKKIFSEKYNFDKDNTGNFVVNIDK
GTGCCHBGTATCTIACTATGAC IGCACK FACETGTRCTACOGATAACGAAAAG CACAAMCTACCTGAA
AGGT 10  ERNPALQKLSSESVVDLFTKVCVDNNNNNNNNNNDDDDEEVDAIFTQSYRKVLAQLSARKLLODI LNRA

GTTACTARAG T T G A T A T AT e A B R R AT RO T ECTGAC TAGCATCGT

TCGC YIFLPSLAERVNKGVQAGLEF LNWANEVVEDFT TN IMKKDTLDK I SDVSVIIPY IGPALNIGNSALRGNF
GOTATECCRHETEEEGECGTTIOTACCATCCATACOGAACTEAAAGTAATEGACARTAACTGOAT
CAAC TTQFNHINYQMYDSLSYQADAIKAKIDLEYKKY SGSDKENIKSQVENLKNSLDVE T SEAMNN TNKF IRE

GTTATTCAGLUGHEACGE TTCCTATCETTCOCRACARETERREETEETEATEATOBE CCCGTOTG
CTGAT
ATCATGEAGTTOGAGTGROFGAGETIFEGTCACGAAGTFIOREAAGETCACCCGTAACGGCTACGG
TTOC

ACTCAGTACASCITTERQICECEAL T LACCT GG TG AME AR OCETEEAAGTAGACAC

GAAC 15 PDGSYRSEELNLVIIGPSADIIQFECKSFGHEVLNLTRNGYGSTQY IRFSPDFTFGFEESLEVDTNPLL

CCACTECTGCEECOCFCGTAMNATTCCENATTBATOC TS CESTTACOCTEGEHCATSAACTGATTCA

TGCA CENEFRLYYYNKFKDIASTLNKAKSIVETTASLOYMENVFKERY LLSEDTSGKF SVDKLEFDEL Y KMLT
BEIYTEDNFVKEFKVLNRKTYLNEDKAVEKIN IVDKVNYMYDGFNSQ@ ﬁ AﬁﬁFN géa INNMNETE

GGCCACCGGEHal A TIAI&EAT CAMKCRGAANRIT bbAAGAL CAACGCGTA

TTAC GALAGGGGSIGGEGSGGGGSALVLOCIKVNNRDLFFSPSEDNFTNDLNKGEE ITSDTNIEARRENT S1DL

GAGAT@TC@@@%% ARG T AGOT I CE ARG ACTECE AT T M TEGECH TCAEBGACGOTAAATT

CATC LN SVNEALLNPSRVYTFFSSDYVEKVNKATEARMFLGWVEQLVYDFTDET SEVSTTDRIADITIIIPY
IGPALNTIGNMLYKDDFVGALIFSGAVILLEFIPEIAI PVLGTFALVSY IANKVLIVOT I DNAL SKRNEK

GACTCTCTGCAAGAMMGE AT PCRGIETORACEEAGEATAMAACHNE ARG AATGGCATOCACC

OTG ESINKAMININEKFLNOCSVSY LMNSMIPYGVRERLEDFDASLKDALLKY IYDNRGTLIGOVDRLEDKVIN
AACAARL CE R AT AT BT BET ACCACTGOTTCTCTCCAGTACATGAAGAACGTTTTTAAAGAA

AAA 20 44. Protein sequence of the CP-gGHRA-LHC fusion
TACCTGCTCAGOGAAGACACCTCCGGCAAATTOTCTGTAGACAAGTTGAAATTCGATAAACTTTAC
AAA PITINNFNYSDRPVDNENILYLDTHLE T LANE PERKAFRI TGN IWVI PDRFSRNSNPNLNKEPPRVTSFKSS

ATGCTEACT AR T A A A A T T e A SRR T TRARETT Tl E Geanance

TAT VGEGRFSKSEFCMDPILILMHELNHAMHNLYGIAIPNDOTISSVT SNIFY SQYNVKLEYAR IYAFGGPT

CTGAACTTC@H@M@G@@@IA?YFWMEMA%‘@@T@Q@@MTMMEWMKATCTACGAT
FVELYNELTQIPTEFNYAKIYNVONRKIYLSNVY TPVIANTLDDNVY DIQNGFNI PKSNLNVLEMGONL

TTCAAégTeﬁéﬁ%&éﬁé&i{f GRETGETART I ARCCECLAGRALACCGARATCAACAACAT

GA VILSKNTSEHGOLDLLY PSINSESEILPGENQVEYDNRTONVDY LNSYYYLESQKLSDNVEDFTFTRS T
TTCACAAAWWAWW@MW@G@W@@W@ FITFNCARGETSCIRETCEBIBGACGGCATC
ATT 25 1 SNSV&RGNFTEAFAVTGVT ILLEAFPEFT IPALGAFVIYSKVQERNEI IRTIDNCLEQRIKRWEKDSYE

ACCTCE AN AT T A A A S R A AR TR T e 6P AT seaecacs
CGAA PFNIFSYTNNSLLKDIINEYFN

CGCAAAGCTG GATG CAAAAACTTOTTTTGGAAGACATTTACTAGTTGTGCGCTAGCGGGCGGTGG

Protein sequence of the CP~gGHRH-LED fusion
CGGT E

60
AGCGGCGGHefzbitatsbAatii G e Golb S o kAGTLEACTAGECOT G AGREEAIGAAGGTTAAC

AACTGG YYDPSYLSTDEQRDTFLEGIIKLFERINERDIGKRELINY LVVGS PFMGEDSSTPEDTFDFTRATTNIAVE

GATTTATTOT FECAGOECEAGTEARBAC AR TTCACEARCERCT TEARCARABETGAAGAAATCAC
CTCA QSSAVLGKSIFCMDPVIALMHELTHSLEQLYGINI PADKRIRPOVIEGEFFSODGPRVOFERELYTFGGLD
GATACTAACATCGAAGCAGCCGAAGAAAACATGTCGCTGGACCTGATCCAGCAGTACTACCTGAC
CTTT 30
AATTTCGACAACGAGCCGGAAAACATTTCTATCGAAAACCTGAGCTCTGATATCATCGGCCAGCT

GGAA
CTCATCCCCAACATCCAACCTTTCCCAAACCCTAAAAACTACCACCTCCACAAATATACCATCTT
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LKNFTGLFEEYKELEVRGIE KK SRELDRNKALRLQC KV NNWILEE SFSEBNEINULNKGEETSD

60  LeTDIPFQOLSKYVDNQRLLST

49, Protein segquence of LHy/A
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10 Sl | TPST%%&W@%@S%WNWWVEW KYKFVEDSEGKYS |
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15 SNTMDKIED! S TVEY IEEAL NVENET AKGNEFERALE TAGAS HOEEFPEIIL  PYRICAFLLESY |

DNKN IC IKT INAL K RE K S DN LA STYNTOE T KEGMY KRN GAGTALEE!
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LYL | GS Yﬁm&ggﬁg@% w‘-’f DY,LKTANKWEAGMFAGWVKQIV‘\TDF\/ IFEANKENT

N ) N YT NKI\:KI I
R
PQQSARRDRMPECRNEMWK THESSTK20 132 sDNAsequence af oAt Ntet .oy 1 DENKLY,
ggatcc%TGGA@EF@@MWA@@@I@@MWMT@@ME%GCGACTA AACCCGAGAATTCGGGGAA
CACT

f
ACGTCGGAAAACGGCCAGACE AR R ETCAGAKG AAACTGGAACTACGAAATGTGTCCGATATCG
AGCTA 25 TAC TICTICAFACCAATGEAACCTEATAGGGAGEAR TG ERNSNPNLNKPPRVT SPKSG
TTCAT GA@@%MT@@@A@MAWA@@@AW@WYRLSTDIWPGNNNTPINTEDFDVDFN"VDVK
TA

R A AT AL AT AP AT ECETTGCRABT ATTACAGAA
GAG AAGCGﬁM@ﬁﬁﬂE%Aﬂ@@&EﬂkRLNS"fT’I’ANPSSFNKYIGEYKQKMIRKVR“\NES;:GF'VTVNRNK
TATAAGATTACAGTAARGETCEGANAAGT TACAADAR CACTRAGREAAS SNLIVLIMGONL

AT A TR AT A T TATE T AT AR ARG ECTARACACAMAACACBAACTTCACE

KLSDNVEDFTFTRSIEEALDNSAKVYTYFPTLANKVNAGVQGGLF LMWANDVVEDFTTNT LRKDTLDKI
TTTAGTAAT@:)T@GT@AMG@@KW TCCARCHEE PACATACECAEEICOCEGGCAAGTOTA

AAC 30 GCGWA%WA@NW@W@@@%@M@GWWWRWA@@NTMCT T
TACTGGCAG, Mﬁgﬁ%ﬁ%@ﬁé%ﬁ&%ﬁ%ﬁﬂ%@ﬂ%%?@)&AAAAG cCcT
TTATT TGAGAACC TGTCGGGC GCCACCGTCGAGAAAT TGTCCCT
TAAAAACGTAGETATAAGOGGAAAGAREGACATOGGTAGTC T TGCA
AACGAGGCTACTAACGGGACAAAGATTAAACAAGTGCACGTAGATGGth%%cgsalg%%catcattacc

! RSN Ornleart St iy e NW\WI&ERFS DINPSL
ccaaaagipaalqigacy @EQ)% 9@? %ﬂﬁ\gﬁl 9&%9% @@@é@%@ TTNIAVE

gaggattzgacattcategaagaaaaaaatagoiicagogaagageegiiceaagalgagatagtaags L 1rspvTsN
tacaacaccaa éééhf@g@tﬂﬁé‘fﬁf@ﬁﬁwé Hgataatdatiatagiigaetac aaecetF VVOFEELYTFGGLD

caatcgaagat GBS L A
tataagtcanatgaeasdicarcaaiagapatice RalalrgAlNGaAcas cate e ARG A prps T sor T oen

tacgcccagaaaagmEamammw}gﬁgtmaw&&nwmtagtgmgatgﬁmamgmam@memsv
aattctaccaag é@t&%@éﬁéﬁ&éﬁ %%@ééh%&?é’ gg 6?&@&29@@%““‘@9?‘?”11‘4%

TSDVSVL GVFTFYSSIQEREK
ctatttttgoaatggglcig é&% QG0 1 o1 sy ecens
gataaaatgtcagatgticeaceatcgicocezacaicggastzgcgciaacatigtorageatidee TEL. INL IDSHNT

tatgaggggaatttateygagtiagasacHEnyUEy tytgotatactgaatacataccagag
ataacattgcccgttag%gcggccctcagtatc%cagaatcaaftacacaaaaagaaaagataatcaaa 45

acaatcgacaacttccta gaaaagagg?acgaa%aatgga agggglt{ﬁa taaactcgtgaaagcgaaa
tggc:aggcactgftaatacgcagEtccaaaagagatcctatcaaatgtatagatcactggagtaccag
gtggatgccataaagaaaattatcgactatgaatataaaatatattcHiggtccagataaggagcagata
gctgatgaaataaacaatttaaaaaacaaactzgaagagaaggcgaataaggccatgatcaatatcaat
atttttatgcgagaatcttcacgatctzttttggtaaatcagatgazzaacgaagccaaaaagcagctg 50

cttgagttcgacacacagtccaaaaacatactaatgcaatatatcaaagcaaactcaaaattcattgga
attartAaanaotaaanasactanaaateccasaataaatasantattetectaccrcecaatacceqttctettac



P IT INNEN-3
SDPVDNKNILYLDTHLNTLANEPEKAFRITGNIWVIPDRFSRNSNPNLNKPPRVTSPKSG
YYDPNYLSTDSDKDTFLKEI IKLFKRINSREIGEEL | YRLSTDI PFPGNNNTPINTFDFDVDFNSVDVK
TRQGNNW\HFF GBINRSW|I TGPRENI IDPETSTFKLTNNTFAAQEGFGALBUTSBBPRFHSTY SNATND
VG EGRFsKgﬁmmmEm&a@mmwmwwmmm@m@ﬁdz@@z\ﬂmwmmmmmEYAE
IYAFGGPT 60VHFEH BRSARKYE EERADYY RSIRRIRENS FITAl @KEENTNFTSF‘SN
IGEYKOKLI%@%@%@%&@W?@Y@%ﬁ%ﬁﬁ%&% HANRRLEESNVYT
PVTANI EDDNMYERIQNEFNI 2 KSR MO ONE: 1 1vDYNLo SR I T L PRDRT TPV TRG I PYAPEYKS
SRNPALRKVRPENMEYLIETKECVDAIDGR SLY NKTEOCRELL MKNT LR FGDISBMKTDIFLRKDINE
ETEVIYYPDNYSYDON @RW]‘@E V@iWﬁ%‘ﬂ'@é@é’E@EEﬁﬁN EYONRTONVBYLINSYYYLESQ
KLSDINVEDRIERR YRR TLANKUNAGYOGEL é@\i@&@ﬁé% ILRKDTLDKI
NVOZOOHYlSOﬁ@QR’ﬁI@BﬁO@@@S@@%KKLESKINKVFSTDI EF SYSKI\:LDCN\/DNEEDI 914
SDVSATIPYIGPALNISNS1IPPGNFTEAFAVTGVTILLEAFPEFTIPALGAFVIYSKVQERNEIIKTID
NCLEORIKRWKBSFEWMNGTHE ERITFORRINTS YRIYEFSLNY QAGAIKAKIDLEYKKY SGSDKENIKS
Q VENLKNSLDVKISEAMNNINKFIRE CSWTLY LEKNMLPKVIDELNEFDRNTKAKLINLIDSHNITLVGEV
DKLKARYNNSFONTIPENIFSYTNNELLKDIINEYFNLEGGGGSGGGGSGGGGSALVGSSFLSREHOR
V 5 QORKESKKPPAKLQPR34: PrsteiRi§egtetice bfthie- ©F-GHRH-LHD fusion
TWPVHDENY,SDRLTNONDILYLP TEQNKLILTPYKAEMITONSWYIRERKISDINPSLSKPPRPTSKYO
S 10 SER-ALA~ARG-LYS-LEU-LEU~GLN-ASP~ILE-NLE-SER-ARG-CYS

YYDRS# STDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTDDFTRHTTNIAVE
KFENGSWK17TRHTPSVLIAEGPLIPRAL YA S FEeE S Q8NPSEEGFCTLSILKVAPEFLLTFSDVTSN
OSSAVLGKSIECMDPVIALMEEI THSEHOLYGINIRSBKRIRRQVSEGRESQRGPNVOFEFLYTFGGLD
VEIIPOIERS QLREKAL GHYK DIAKRLINNINK T PSS WIS NI DK XK IESEKYNFRK DINTGNFVVNIDK

FNSLY§@LTNVMSEVVYSSOYNVKFRTHYPSRHYLPVFANILDDNIYTIRDGFNLTNKGFNIENSGONI
15 Protein sequence of CP-MCH-LHD

F1311PALOKLSHESVERLEHIYGYRRSEREKLYRREPKRRMWGSL QEKMKNNRIRYMADKDSISOEIF
EN KIITDETNV@SIMSME}SHIBE@MB@WMWEMWKL%VNWME%EEMEWME’KnyyLNSy

YYLESOK LS NRVEIH LT SY BT AT Gy SN EL PSP A KA PRIKE VORGE EERAMAREY VASDF TTNIMKK
DTLDKISDVSYIIE P‘éfé?géiﬁ%@&%@ﬁ%@ﬁéﬁ%iﬁ%@éﬁ%@w FY3SIQEREK
[IKTIENCLEGQR¥KEMKIASY QWD SNWIr SRERT QNN YOMY DSESYQARAIKAKIEE YKKYSGSDK
20 ENIKSOVENEW&@WWMWKER%MW@KW@W@EW%BM&MLINLIDSHNI
ILVGEVD %%%&g@ﬁ%@gﬁ%ﬁ%@%&%@gﬁ%@%@%%SALVYADAlF
TNSYRKVLG H.860HENGe, 0F1he CL-GEIRP-LHD fusion
PEFTIPALGVFTEFYSSIQEREKI IKTIENCLEQRVERWKDSYQWMVSNWLSRITTOFNHINYOMYDSLS
TWPVK FN SR DNEEE R ETTPYKEEMITONINYIPERFS SUTNPSISKPPRPTSKYOS
YYDPSYL STEEOKHTELKGIKEERRINER BIGRRL N Y LS SPEMG B S ST PEDTEDF TRHTTNEAVE
KFENGSWKVTNléTPSVL|g(gPLlP|\g%ggTﬁs&Tlcgqg9§|§gsFEGFGTLSlLKVAPEFLLTESDVTSN
QSSAVLGKSIFCMDPVIALMHELTHSLHOLYGINIPSDKRIPPWSEGFFSQDGPNVOFEELYTFGGLD
30 VEIIPOIER@QKREKS@E@HW(MWNWMNK%P@SMSWMWK@F@EKWF@K@I&DBON FVVNIDK
FNSLYSBL TR E A V&S A KN R N E S B A B A PN P T R B R S FNRGENIENSGONI
ERNPALOKLSSE S UL TRV SKSE KL YD DB KBR NG SSLOCIKURNNAL B Y/ADKDSISQFIFE
N KIITDETNVONY¥SRKESLRESHRGRMRINBRN DR B I MNME PN RGRENEYERITKYVDYLNSY
YYLES LsRHW@NWWWE@@EMWWWPWAWWW@A@W@WNEWEDFTTN|MKK

PR GR AR R S s Sl e )

ENIKSOVEN LKNSLDVKISE ANMMNMNINKEIRES SVEVAEKKIVLIRERADE MKEDLREKTERENLIDSHNI
ILVGEVDRLKAKY NESEERFVIPERIES PTIRIS 5 svnﬁmmm @@@S@@%?SALVGSSFL
S PEHORVODBKESKKBBAKTORR AN 36, Rrowein sequience of the £ T ohrglin T HA HiSion
EFVNKQPNYREBRVNGVOIAYIKIRNAGQMPVKAFKIHNKIWVIPERDTFTNREEGDLNPPPEAKQVPV
SYYDSTYLSTDNEKDNYLKGVTKLFERIYSTDLGRMLLTSIVRGIPFWGGSTIDTELKVIDTNCINVIQ 45
PDGSYRSEELNtVIIGRSABIGREEHSECHEY N FRNGYGSTOYIRFSPDFTFGFEESLEVDTNPLL
GAGKFATDBAVHARELFAGHIR LY GIANENREEK N INA Y BM G LEM phEELR IRGGHDAKDIDS

L SYYDSTYLSTDNERDNYLKGVTIKLFERIYSTDLERMLLTSIVRGIPFRGGSTIDTELRVIDTNCINVIQ

OENEFRLY SYRRERINIAS TN RAR S CT A EOVIRNYEREK VEES EDTSSKFSVDRLKFDKLYKMLT
EIYTEDNFVKRERYT RRICFY N EBRAY ERINRBRTNI IV D CENCRNTNEARRENEONTEINNMNFTK
EKNFTGLFEFYKLLCVDGITSKTKSDDDDKNKALMNLOCIKVNNWDLFFSPSEDNFTNDLNKGESITSD




50 TNISAAERNISLDLIQQYYLTENFDNEPENISIENLSSDITGOLELMPNIERFPNGKKYELDKYTMFHY
LRAQSFEHGKSRIALINSVNEALLNPSRVYTFFSSDYVKKVNKATEAAMFLGWVEQLVYDFTDETSEV
S TEDKIADITHIPYIGPALNIGNMLYKDDFVGALIFSGAVILLEFIPEIAIPVLGTFALVSYIANKVLT
VQTIDNALSRBNERAWHEN FKYIVTNWLAKVNTQIDLIRKKMKEALENQABRXTIGHIMYEYNEY TEEEKN
N|NFN|DDLSWER@S¥WMMN@F&E KIQCBVSYINNSMIRY GVKALEDFDASUKEAKLKY YDNRGT
55LIGOVIDI g;%? éﬁ;g Dg@gg@gﬂ@%@@@@@@g@ﬁ@@@@@@@%wess&sPEH
ORVO QRKE%@EME— e sequisnce St e JOA HIECECI SO T Higihi 60

ESNQPEKNCRAFKPENSGNTTSENGOFTEREKKE EPMVSRIRLYSQTINGTABROHVSERGIPENTDTYF
TTDKIADITIIIPYIGPALNIGNMLYKDDFVGALIFSGAVY LLEFIPEIAT PVLGTFALVSY TANKVLT

VKV
S SArOv SR R A OISR TE YO RRAKEER T TSPy

LIGOVDRLKDKVNNTILSTDIPFQLSKYVDNQRLLSTLEGGGGSGGGGSGGEESALVT PDINPANYASRG
INON PSGTYHLEAASENANEVELGPDERSYIKDTFTGRLIGEKDGKNYAIYNLKKPLFENLSGATVEKLSL

K
NVAISGKNDIGSIANSATRE TRIKOVHYDE CYBETHFSKRK SDDDHRNKAISNLOCIKIKNEDLTFIAEKNS
FSEEPFODEIVSYNTKNKPLNFNYSLDKIIVDYNLOSEITLPNDRTTPVTKGIPYAPEYKSNAASTIEIHN
W02009/150469PCTHE82009/050665 poNKL I TTPVKAFMI TONIWVI PERFSSDTNPSLSKPPRETSKYQS

IDDNTIYQY L¥ARQE SRTTLQATEIMTNSMDRALINSTKRISTEPSVISKLNQGAQGILELOWVRDIIDDFT

N ESSQKTTI (E VLLLETIPEITLPVIAALSTAESSTO
KEKl|K%DNF%EEg%g%%%%@K%%A%%%&V %r E @%%g’ YRSIEGOVDAIRKITDYEYKTYSGP

D SEAVLGRSIFCMDPVIAILMHELTESLEQLYGINIPSD RPQVS*”‘*GF?:“‘QQDUPNVQFEELYTFGGT D
KEQIADEINNER NKREEE RANKAR N INFEVMRESS RSFONOMINEARR O PEFDTOSKNIEMTLIKANSKF
5|GITELKKLESKINKVFSTRIPESY.SKNUDCWABNEERIDVIIEGEGESEGGESGHEGSALVAGCKNF

FWKT EDSC 38iRroteissseauence i e 1gAHNebET 6HRR Fusion:dOsarkrnoptianac

ESNQPEKNGIATKR AN TSN GATEBRSS L ANYSRIEL Y SQTNGRYROBNELRCIPENTDTLT

KSSAFKDVYTPVASITEEKENCOSVY KITARAERT DOEL ENKIVDRETEVI BKRAKEERTNFTSFSNLY
KA GYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTN IMERDTLDKI SDVSVIIPY IGPALNT GNS
INQNPSGTYHEAASLNARNEVELGPDERS Y O TR TGRISGEKDGKRY AYNEKKPE ERNESGATVEKLSL
K 25 NWLSRITTQFNHINYQMYDELSYQADATKARTY DLEYKKY SGSDRENIKSOVENLKNSLODVR ISEAMNN I

NVAISGKNDIGSEANEATNGTIIKOMIMPEEMRG TSI ES DRRRKNIKALNLQCHUKNEDL TFIAEKN

S FSYTNNSLLEDI INEYFN
FSEEPFQDEIVSYNTKNKPLNFNYSLDKIVITTNLOSKITLPNDRITEDVIKGIPYAPEYKSNAASTIEIHN

15 IDDNTIYOYLYAQKSPTTLORITMTNSVDDALINSTKIY=PSVISKVNQGAQGILFLQWVADITDDFTN
ESSQKTTIDKISPVSTIVPYIEPAL NN SOEY EGNEIGAETTE LR EVIPEITIPVIAALSIAESSTQ

KEKIIKPIDNFLEKRYEKWIEVYKLVKAEWLGTVNTQFQKRSYQMYRSLEYQVDAIKKIIDSEYKIYSGPD
KEQIADEINUtzKNKHEEKANCAMININIEMRES SRS VINOMINEAKKDH EFRFRS K MQYIKANSKF

IGITELKKLESKINKMESTRIRE S SKNEDEWMPNEERIDULECGGESEGEESGERGSALVGSSFLSPE
HQ 20 RVQ%§E§%&P%@£{%§§P@E%%%%W%;ﬁm érthe CT-ghrelin 33W-LHA fusion

EF1/18KQFNYKDPVNGVDTAYTKIPNAG AIPEFWE%&EENPPPEAKQV
PVSY 25 O8SAVLGKSIFCMDPVIALMHRELTHSLHQLY INIPSDKRIRPOVSEGFFSQDGPNVOFEELYTFGGLD

YDSTYBSTORERS R E RGP K BRIV S TOESRMEE TSR G IPFIVEGS PIDTENKVIEDTPK CINVIQPDCS
YRSEELNLVIIGPSADINOSECKSEEHEVINEIFSNGYGS TQYIRESEOFRTRGERESIEMDTNPLLGAGK

FA ERNFALQKLSSESVVDLFTRVCVDGIITSKTESDDDDKY ADAR I FTN S YREKVLGOLSARKLLODIMSATLA

TDPAVTLAHEKIHAGHRAYGIAINRN RN G NTNAY TEMSGLEY SEE R R LS G ASDAKEIDSLOENEFPL

YYNKEKDIE. &1 NKAK &1 G T A L SRRV ERER T L S B T8 e S S R R F DR T SRR TEI Y TEDNFV
K FEKYENRK PR EDR A EEN I PRIV T B E ER L AN NN ORFPRTRIN VN ESREKNE TGLFEF YK

30 LLCVDGI SRRSO KNK AN PG WD FFS P EDRIFTND ENKGERI TS D TNTEAAEENISLDL
IQQYYLTFNEDNERENISIENt SSDHEQLEIMFNIERFPNGKKTEL DK TMEIFER AQRREHGKSRIALT

NSVNEALLNRSRYYFRFSSRYVKIVANKAFEAAMELGWVEQLL T X RETRETSEVSTIRKIADITIIPYIGP

A IFSYTNNSLLKDIINEYFN
LN IGNI\Q YKDDTVGALIFSGAVILLEFIPETAIPVLGTFALVSYIANKVLTVQTIDNAIGKRNEKWIDEVYK

YIVTN AKVNTQIDLIRKKMKEALENQAEATKAIINTQYWDYTEEEKNNINFNIDDL8SKLNESINKAMI
35 Protein sequence of the (CP-HS GHRH 1-25%-LHD fusion
NINKFLNQCSVSYLMNSMIP=KRLEDFDASLKDALLKYISDNRGTLIGCVDRLKDKVNNTLSTDIPFQL
SKY1/DNORLLSTLEIYALVGSWFLSPEHQRVQQ#HESKKPPAKLUR 40. Protein sequence of the
CT-GRP-LHD fusion 40
TWPVKDFNYSDPVNDNDILYLRIPQNKLITIPVKAFMITONIWVIPERFSSDTNESLSKPPRPTSKYQS

YYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTIDEDTFDFTRHTTNIAVE
KEENCSWK\N/TNIITEP<V/I IECDPI BNII DSTASI TI OCOOSNPEECECTI Il K\/APEEI | TESD\V/TSNI



45
FNSLYSIDLTMVMSEVVYSSQYN17KNRTHYFSRHYLPVFANILDDNIB8TIRDTFNLTNKGFNIENSGQN
-
ERNPALQKMSEESBHFTKVCVDKSEEKLYDDDDKORWGSSLQCIKVRNNFZPPYHBID SISQEIFE
N KITDEINVQNYSDKFSLDESILDGQVPINPEIVDPLLFNVNMEPLNLKEEIVFYDDITKYVIDYLNSY
YYLESQKL SNiNYENITASETSMEEALG ¥SNKIYIFLRSIABKVINCE QAGIESLMAASENYEDFTTNIMKK
DTLDKISDV SVIRYIGBALNIGNSARENINQARAL AGMALLLECIRER IR MM TRITSSIQEREK 50

IKTIENCLEQELELIRWK DS YOWmUSNWL SRITTOENHINTOMYDSLGY QADATIAKIDLEVKKYSGSD
K ENIKSQVENLKNSLDVKISEAMENINKFIRECSV FKNMLPKVIDELNKFDLATKTELINLIDSHNI

ILVCEVDRLKARVKE SFER TMPERTFS Y INNSE LK BTN EV PN ECCE CEBE ECSBEEGSALVGNHW
AV GHLM 557 PYotETT Setfiienee 6P trEE LRI 1398 RISIR X T 7 ST YNF DXONTGEV VNI DK

PVTINNENY NERIBNMNHMVIERFEARGIGRYWWKAFKITDRNIIPERNFFGYKPEDERKSSGIFNRDV
CEYYDPDY LN TNDIK AL QML FNRIKSKRE GE KL EMTINGHRLGDRRVPLEEENINIASVTVN

gg-'SNPG EVERKKGHEANEHEGEDRGRVENENENDIGIQNHFASRE GEGGIMEMEECRPEYVSVENNVQE
NKGASIENRRE VRSB E AT e TN LTV E IRV B PV PN ERR MO SO AICAREE Y TEGGQDP
STITPSTDK SHNDORYVL GRERER DR TS BB KRN FRRIKERD KK EVED SEGKY SIDVESFD

KLYKSLMFGFEERNIAENY IR FRASYESD SR PIRIK NIEBNEH T EEGERISHKBMEE YRGQNKA
INKQAY EEISKEHEAMYEAQMCUREEKL YR DEKDRWESS EQEIDVONEDIEEIADKMNSF SDDLSKNER

ITYNTOSNY IENDERINEL:LDIRLISKIELRSENTESLTRINYRYRVIRKQRAKKIFTRENTIFQYL WO
20091199469RCLHzE2002/030067

YSQTFPLDIRDISLTSSFDDALLFSNKVYSFFSMDYIKTANKVVEAGLFAGWVKQIVNDFVIEANKSNT
MDAIADISLIVPYIGLALNVGNETAKGNFENAFEIAGASILLEFIFELLIERTVGAFLLESYIDNKNKII
RTIDNALTKRNERNSDM YEUIVAGRIS TYNT QR TIREGMYKALNYJAB AEEELIKYRYNIYSEKEKSN
INIDFNDINSKLNEGINQAIDNINNFINGCSVSYLMKKMIPLAVEKLLDEDNTLKKNLLNYIDENKLYL
5IGSAEYEK SKNMISYHICEIMREDLS Y FNRT LIEMENK YN SLEGG GG SEGEEKEEESALVGNHWAVG

H LM 42{protein sequence: of the:CR-aeHRHZ29:kKHD SO pivepssreeprsprTRRTIN AVE
10TWPVKDFNYS -ﬁx\é':\@%‘Bgv\ﬁkfé'ﬁ%ﬁﬁﬂﬁy%%\g@%@é\%ﬁ%?ﬁlﬁ%?ﬂ@%r%ﬁpFPFTSKYQ

S YYDPSYLSTDEQKDTFLKCIKLEKRINERDIGK LVVGSPEMGDSSTPEDTFDF TRHTTNIAVE
KFENGSWK@%%ﬁ%é%ﬁﬁ@ﬁ%ﬁiﬁ@ﬁ@ﬁﬁ&é@@éﬁ%%%é’%séﬁfﬁ@?@ﬁ%ﬁﬁﬁﬁﬁlzs DVTSN
QSSAVLGKSIFCMDPVAEMHEE TSRO Y BINIPS DRRIPPOVSECPFESUBGEMWOFEELY TFGGL
D VEIRPQIERSQLREKALGHMKBIAKRENNINKTIPSSWISMIDKMKEIFSERENADKDNTGMFVVNIDK
15 25 ERNPALOKLESESVVDLEFTKVCVDGIITSKTKSDDDDKYADAIFTNSYRKVLGOLSARKLLODIMSROO

ERNPALOKL e e o R R KLLUIL P
EAAAKE ALK R R P B R R T RN S S S TS G QVPINE.
EIVDPLLPNVNMEPENE B GEEWEY DB T KA DY NSV Y LESORE SRHAVENT FETTSVEEALG Y SNKI

YTFLPSLAERVNKGVOGAGE AN WANESNEDFFFNIMRRD TEBRISDV S G EFANIEGNSALRGNF 20
NOAFATAGMAFLIEGEPERTBALGVETHYSSIOEREKNKAIENCUEQRYHKRWKBSYGRMVSNWLSRI

TTQFNHINY QMY SES ¥ AMAKAIRHI LY KikiaeoR KNS @ME M A NSERY KISEAMNNINKFIRE
CSVTYLFKMMLRKVIDEI NKEDLATKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNN

SLLKDIINEYFN

B4 . Protein seguence of the CP-HS GHRH 1-40-LHD fusion
35
TWPVEDEFNY SDPVNDNDILYLRIPONELITTPVREAFMITONIWVIPERFSSETNPSLEKPPRPTIKY(S
YYDPSYLSTDEQRDTFLKGI IKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTIRHETTNIAVE
KFENGSWRVINIITPSVLIFGPLPNILDYTASLTLOGOOSNPSFEGFGTLSILKVAPEFLLTESDVTISN
QSSAVLGKSIFCMDPVIALMAELTHSLHAQLYGINIPSDRRIRPQVSEGEF SQDGPNVOFEELYTFGELD
40 VEIIPQIERSQLREKALGHYKDIARKRLNNINKTIPSSWISNIDRYRKIFSERYNEDKDNTGNEVVNIDK
FNSLYSDLTNVMSEVVY SSQYNVENRTHYFSREYLPVFANILDDNIYTIRDGFNLTNKGFNIENSGONI
ERNPALOKLSSESVVDLETKVCVDGIITSKTIKSDDDDRKYADAIF TN SYRKVLGOLSARKLLODIMSROO
GESNQERGALAGGGGSGGEGSGEEESALATLGC T KVENNRLEYVADKDS ISQEIFENKI ITDETNVONY 3

109



2543.Protein sequence of the CP-qGHRH-LHA fusion
EFVNKQPNYKDPVNGVDIAYIKIPNAGQMOPVKAFKIHNKIWVIPERDTFTNPEEGDLNPPPEAKQVPV
SYYDSTYLSTDNEKDNYLKGVTKLFERLYSTDLGRMLLTSIVRGIPFWGGSTIDTELKVIDTNCIMVIQ
PDGSYRSEPKNERIISPSADIIQFECKSFGHEVLNLTRNGYGSTQYIRFSPOETBIRFESIEVDTNPLL
30 DRESLDESILDGOVRPINPEIVDPLLPNVHMEPLNLPGEEIVEYDDITEY VDY LNSYYYLESORLSNNVE

GAGKFAT DAY ErARELIEAGH RIFY. GHANPINEY R KVNTEN AN B SG LR SE Bl sBIFGGHDAKFIDSL

(TDEN EFRLYYYNKERRIAS TA M DAV FiA S RoMICN MR Y-S ERT B RERY BILKEDKLYKML

ELYTEDNFVKEERVENPRTYLENEDKAVEKINIVERUR YT DCERLPNTNL AANENGONTEINNMNFETK
LKNFTGIS_FE&WEEW@@W%WREEE@%%W&W%WA&gwkﬁ_“f%ﬁ_ OOGERNQEQ
GALAGGGGSGEGBBCHEE AN EGERYNNWDLEFSPSEDNFTNDLNKGEEITSDTNIEAAEENISL
DL 35

IQQYYLTFNFDNEPENISIENLSSDIGQLELMPNEREBNGKKY ELDKYMEMREHYELRAQEFEHGKSRIA
LTNSVNEALLNPSRVYTFFSSDYVRKVNKATEAAMFLG\TVVEQLVYDFTDETSEVSTTDKIADITIIIPY
IGPAL NML;(KDDFVGALIFSGAVILLEFIPEIAIPVLGTRALVSYIANKVLTVOE IDNALSKRNEK
WDEVYRYIVTNWEAKYN TOIDLIRKKMKEALENGAEA TR AN OY ROV EEEKNNINFNIDDLSSKLN
ES|NKAM|N|Nﬁ?ﬁm@@%%@ﬁﬁéﬁFﬁ?@%@bﬁbﬂéﬁ%ﬁ@éwwwwE‘Fé*é@%RLKDKVNN
40TLSTDIFFEIESRYYDING RIS TF 4 4L o i iASe 4 UHES T T TR IGCHRA SEHC FOiGAN

PITINNFNY SDREMDNKNEYDTHENT AN EREKAFRIEGNMAPDRESRNSNENENKRBRVTSPKSG

45 YYDPNY LS D3DKBRRLKEHKLEKRINGREAGEEY RESHAM FRGNNMRINTRERVDFNSVDVK
TRQGNHWVE\IE%%B!?%&%@?ﬁ%%@?ﬁ%ﬁ%%%&%ﬁ%ﬁE’éﬁ %H YSNATND

VGEGRFSKSEFCMDFILILMHELNHAMHMLYGIAIPMDQTISSVTSNIFYSQYNVKLEMEIYAFGGPT
IDLIPKRARKY PEER A DYV RS AR R RS T T AM PSRV IS EVK ORI RK YRV ESE BBV TVNPNK

FVELYNELTEHFTERRY APERVONRKINESNYY TP AN D BNV DIONEGERIFRENERV LEMGQNL
50 DGOVEINPEIVDRLLENVNME PLNLEPGEE IVFYDDI TR YVDYLNSYYYLESOKLSNNVEN ITLT TSVEE

SAMPALRK\INPENMEM ETHEGYRATRGRHVBAIRTQSYRKMAQL SARKL L QDI:MANGERNOEQGA
VLSRN R TR TRS)
EEALDNSA&%%%Q%%?%%é} %%%Wﬁgﬁ%ﬁ% Qﬁi’%ﬂ% ?g%nﬁ‘}i{uFWGEDALN
1314SVARG NEH‘E%E’IEE\W@W:’EEW%%WME@RFWN@W@EW@WW@E%WRWKDs31 55
WMMG TWASFRITTORENNISYOMEDSLNY QAGAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVRISE
A MNNINKFIRECSVTYLFKNMLPKVIDELNEFDRNTKAKLINLIDSHNIINGEVDKLKAKVNNSFOQNTI
PENIFSYSTNNSLAMDLINEXEN 45. Rrotein.seguenceofthe GR-gGHRIDrEHR fusion 60
TWPVKDFNYSDPVNDNDILYLRIPQNRLITTPVKAFMITONINVIPERFSSDTMPSLSKPPRPTSKYQS
YYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPEMGDSSTPEDTFDETRHTTNIAVE
KFENGSWKVINITPSVLIEGPLPNIL DY T ASL T GG UOSNP SFESEC TS IRV APEEL Y TESDVTSN
QSSAVLGKIECN P AREMA BT HSE FOT Y GNP S HRRIRPOVSEC FESODEPRNVOEEELYTFGGLD
WOZOOg/lSOMgm@W@'Bzgmg?NILDYTASLTLQGQQSNPSFEGF@TLSILKVAPEFLLTFSDVTSN

VEIIPQIBR S QLREIAL GHY KDHAKRLNNENKTI RS SWISN DI Y KIFSEEXNEDKRNTEGNEVVNIDK

ENSLY SDLTHMYMSEM Y3 SQYNVINRRHKSR Y LRV ANLDRNIYHRRCENETNKGFNIENSGONI
R R s O Rl ﬁ%ﬁlﬁR@M&ﬁ&%&@%ﬁﬁé@%&@%@w'LNRQQ

GERNQEQGAALAGGGGSGGGGSGGCCSALALQCIKVKNNALPYVADKD NKITDETNVON
Y5 ERNPALOKLSSESVVDLFTKVCVDG T ITSKTKSDDRDKYADATFTNSYRKVLGOLSARKALODIMSRAL

SDKESLDESH:BGE VAR EIVEPIIPNVNMEPY NEPES EEIVEYD DI TKYVD YENS¥FYRIESQKLSNNV
ENITLTI5VEEALGYSNKIM TR PSLAE KNGV QAGLELNWANE VY EDFTTNINMKKBDIEDKISDVSVI
IPYIGPALNIGNSALR GNENQAFATRAGYARFLLEGHFRERFTIRALGVEIRY SSIQEREKIKTIENCLEQR

VKRWKDSY QU SN SR OENEINY QMY DBL Y OADBIKAKIDLE Y Y SERDIENIKSQVENLK
N SLDVKISEAMNNINKFIRECSVTY @(NMLPKVIDELNKEDLR KTELINLIDSHNIILVGEVDRLKAK 10

VNESFENIMPENTIESYTRNSLLRDITNEYEN 46. Protein sequence of the OP-qGHRH-LHD N10-PL5

fusion NINKFIRECSVTYLFRKNMLPRVIDELNKFDLRTKTELINLI DSHNT I uVGEVDRLKAKVNESE’ENTMPF
40 NIPSYTNNSLLKDIINEYFN

67. Protein segquence of the CP-HS GHRH 2Ala8 Lysll 1-23-LHD

fusion
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TWPVKDENYSDPVNDNDILYLRIPQNKLITTPVKAFMITONIWVIPERFSSDINPSLSKPPRPTSKYQS
15 YYDPSYLSTDEQKDTFLKGIIKLFKRINERDICKKLINYLVVCSPFMGDSSTPEDTFDETRHTINIAVE
KFENGSWKVINITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGEGTLSILKVAPEFLLIESDVISN
QSSAVLGKSIPCHMIDPMMRLMHELTHSLHQLYGINIPSDKRIRPQ:VSEGEFBQJUGPMAFFEELY TEGGL
D VEITPQIERSQLREKALGITYKDIAKRLNNINKTIPSSWISNIDKYKKIESEKYNEDKDNTGNFVVNIDK
FNSLY SDLTMAMSENY Y-S SN KNR IR Y SRR VOANH DEMIE TR G ENEANKGENIENSGQNI

20 YYDPSYLSTDEQRKDTFLEGI IKLFKRINERDIGKELINYLVVGSPFMGDSSTPEDTFDFTRHTTNIAVE

ERNPALQHLS SE SR ATV CLRNNNNNNNNND DD KINYDAIETQS YRKWLAQL SARELLQDILN

RQ
QGERNOEQE AR AP AP (e K R IR B A A R S FE G E TR B NR AT S AR BN SBRESL DESILDGQV
PINPEIVDPLIFNYNMEPERCPGEENEYDDITK YV DY ENS YWY EESUES RN VERITCTTISVEEALGY
SNKIY TFLPSEAEKVNKGYIAGEELNWANENEDFTENIMKKDILBII SDVSV IR YIGRALNIGNSAL

RGNENQAFATAGMAR EGHRER ALV EREYSBIQEREKHKKIENCELEQRYKRWKRSYQWMVSN

W 25 GGGGSGGCGSCGGGSALALQC IKVKNNRLPYVADKDS I SQE IFFNKT I TDE ;NVQNVSDKFS.JDES IL
LSRITTUNHINYOMYDSLSYQADAIKAKIDLEYKKYSGS ENLKNSLDVKISEAMNNINK

FIRECSVTYLERNMLPRVID W@Bt%ﬁ??ﬁﬁ%%@ﬁv&%ﬁﬁ&%é%EEN’“FMPFN|Fs

Y TNNSLLK DN ER AT 157G S R P BFANE G GRS NG RS0
TWPVEDENYSDRVYNDNOAAVRIFONKETT TRPVRKAFM FFONAMAIRERFSSRIANFPSESKPPRPTSKYQSY
Y VENWLARITTOFNEINYOMY DS LSYQADATKAKIDLEYKKY SGSDKENIKSQVENLENSLDVK L SEAMN
DPSYLSTDEQKRIFLKGHKLEKRINERRIGKKLINYLYNGSREMGRSSTRERTERETRETTNIAVEKFEN
GSWKV{EHIIE&%%&E%E’HHEQ%TASLTLQGQQSNPSFEGEGILSILKVAPEFLLIFSDVTSNQSSAVL
GKSIFCMDPVIALMEELTHSLHQLYGINIPSOKHIRPCNSEGFFSQDGPNVQFEELYTEGCLDVEIIPQIE
35
RSQLREKALGWKDIAKWN’I‘H?RFK'FI@SWSNIGKWI?R‘I#%EWN@MDN’F@NW\VMDRENSLYSDLIN
VMSEVVISSQYNVRKREEYFSRHYLPVFANILDDNIYTIRDGFNLTNKGENIENSGQNIERNPALQKLSS
M
i\E/XELEEEKV%%L\LNMMMMHR%%HMQW@%X@W%@%%&%%M&Q@GERNQEQG

KEAAAKALQ%I?EVWKPELWVA}B%éTEEE?EE@%ﬁB@W&ﬁ%ﬁ%@?ﬁgﬁf_ SEOVPINPEIVDPL
LPNVNMEPLNEBGEEN EYDDITK Y VDY AIN SV Y LR SORE SNNVERI TETTSVEEAEGYENKIY TFLPSL

A 40 QSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPOVSEGFFSODGPNVQFEELYTFGGLD
EKVNKGVQAGLELNWANEYA/EDETTAYHAKIKDTL RIS DM SR Y GRALNIGNSARGMNENQAFATAG
VA 25  FNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRDGFNLTNKGFNIENSGONI

FLLEGFPEF LIRALGMELEX 95 REREEIK HENGHERRYKRAWKRRAQUMYRNWERRELT QFNHINYQM

Y : .

DSLSYQADAIRERIBT EVRKYSESBKENTREWENCKN ST BVKISEAMNNIRKEIRECEVTY LEKNMLPKV
IDELNKFDLRFKFEFTREDSHNITGEVEREKAKANESFENTMPERIFS YIRS ERDHNE YEN

4548 .Protein SbEUCHESTOL. #76 CPAKFSR A ISRV VEDF T TN IMKKDTLDK T SDVSVI IPY IGPALNIG

EFVNKOFN KDRANGYDIAYHIPNAGOMOPMCAFIE I NIHAN IR EROTEINREEGOLNRPPEAKQVPY

SYYDSTYLSTRNEKDN YK ONTEEERINSTRLGBMELTSIRGIPFWE GRHBTREKVIRINCINVIQ
S RO RN o DR B R R e BN K R VR oRE R E s BV P TNPLL

GAGKFATDPAYVTI ALELTEAGHRL YGIAINPNRVEKVNTNAYYEMSCLEVSFEELRTEGGHDAKFIDSL
QENEFRLYYYNKEKDIASILNKAKSIVGTTASLQYMKNVEKEKYLLSEDTSGKESVDKLKFDKLYKMLT
EIY TEDMIVKFEKYLNRK TMYENEDK AMEKIREVRK VMY T VDG NEENTNE AANENGONTEINNMNFIK
LKNFTGLEEFYKLLEVDGGGGSADDDDKNDDPPISIDLTFHLLRNMIEMARIENEREQAGLNRKYLDEV
ALAGGCGSGGGCSGGGGSALVLQCIKVNNWDLFFSPSEDNFINDLNKGEEITSDINIEAAEENISLDLI

QQYYLTFN EDNEPENISENL 8SUICOL ELMPRIEREFPNGRKYELDRYTMEAY L RAQEFEHGKSRIAL
TNSVNEALLNPERVFFRES SHY VR KN KATERAR WV ES VYD ETBEF SEVSTIDRIADITIIPYI
GPALNHEN MK S DECAL 6 AR IE KPR P E G T ERE VS CRARNK Y RTODRAVSRRNEK W
DEVYKY IVINYYEAKNN TQUDEVRKINK EAL EN QAR AT RN QNG YTEBEKNNINENIDDLSSKLNE
SINKAMININ &M&@ﬁs\éﬁ%k&i@%&%@ﬁﬁﬁ&x&%%@h@%& KEYEINR TG RQVIZRLKDKVNNT

60LS TDIPFQLRKYVDNGQRELR E42:Bratein seq ﬁfrf—H&Vﬁ%@g?%&eﬁﬁ(@@é@ww%65

EFVN KUNYKDPVNGVDIAYIKIPNAGOMQPVKAFKIHNKIWVIPERDTFTNPEEGDLN PPEAKQVPV
SYYDSTYLSTDNEKDNYLKGVTKLFERIYSTDLORMLLTSIVRCIPFWGGSTIDTELKVIDTNCINVIQ
PDGSYRSEELNLVIIGPSADIIQFECKSFGHEVLNLTRNGYGSTQYIRFSPDFTFGFEESLEVDTNPLL
GAGKFATDPAVTLAHELIHAGERLYGIAINPNRVEKVNTNAYYEMSGLEVSFEELRTFGGHDAKFIDSL

5
CENFEPI VYVNIKEKDIASTI NNKAK<I\/CTTAS<I OYMENVFKEFKYI I fREFDT<CKF<\/'DKI KEDKI YKNMI T



10 TTDKIADITHIPYIGPALNIGNMLYKDDFVGALIFSGAVILLEFIPEIAIPVLCTFALVSYIANKVLT
VNIDNALSKRNEKWDEVYKYIVTNWLAKVNTQIDLIRKKMKEALENQAFATKAIINYQYNQYTEEEKN
NINFNIDDLSSKLNESINKAMININKFLNQCSVSYLMNSMIPYGVKRLEDFDASLKDALLKYIYDNRGT
LIGQVDRLKBRYNNFLETDIPFOLSKYVDNQRLLST 1550.Protein seque®E8 GAZBINIBI66S
PVTINNFNY NBPHDMNNMEMVEPPFARG TIGRY VICARK I FDRIVAHRER YFTEGYKFEDENKSSGIENRDV
CEYYDPDY LAYENAIS B ELQIAMMKLENRIK B KR L GRKLISEMENG IR Yi:cRARMBLEEENTNIASVT1/0

KLISNPGEVERKKGHANEHEGREPMINENETINIGIQNGHRARREGEGGIMEMIKR CRENESVENNVQE

20 ﬁ _ o i
NKCASIENPRGYESDPALIEMHELIEVE EGLY CIRVDBL PVENERKEEICETOALOAEEE YTEGGQDP
SITPSTDKSI PR BNE R R RNV ET PN N NP RN K ER DIV R EVE R Ee KY€ DVESFD
KLYKSLMFGFTETFAENYKIR PRASY R SOS PR VR R KISDNEN THERGRNIS DKEMEKE Y RGONKA
INKQAY EEI SKEHIAM¥KIQMOVDEEKEMBEDDKDRNG S8LOCI DVDMERLFFABKNSESDDLSKNER
PLEYNTOSNYENRERINELILDERLISKIELPSEETESLTDFNVDVPVYEKQFAIKKIFTDENTIFQYL 25
YSQTFPLDIRDISLTSSFDDALLFSNKVYSFFSMDYIKTANKV-VEAGLFACWVKQIVNDFVIEANKSNT
MDAIADQISLIVPYIGLALNVGNETAKGMFENAFEIAGASILLEFIPELLIPVVGAELLESYIDNKNKI|
KTIDNALTKRNEKNISDMYELR/AOWESTINTORY Tk EGMYKALNY GASAE EENKYRYRIY SEKEKSN
INIDFNDINSKLNEGINEAIDNINNFINGCSVSYLMKKMIPLAVEKLLDFDNTLKKNLLNYIDENKLYL
IGSAEYEKSKVNKYLKTIMPFDLSITINDTTLIFMENKYNS 30 51. Protein sequence of LE/O
PITINNENY SBRMDNKM DT NTEANEREKAERITGN WAHRPREGRMSNRNENKRRRVTSPKSG

\TK;BFC’;NNYL\E\T/%%%Psﬁ%é&%m%KB(H%%E%E&%ééﬁﬁﬁk%é%ﬁ%@é%‘%ﬁ%&%ﬁ%@(%ﬁEXFTDI\\I/E 35
VGEGRESK§éﬁ%%%%%%%%@%ﬁ%%%%%%%WL“F@ %ﬁ%gi%%rg @%&%&E@¢§EIYAFGGPT
IDLIPKBARKYFEERAT DY YR SIAKRINSI TFANP S SERK YROKEIRRYREVVESSEEVTVNRNE
FVELYNELT O THE Ry AR SR N RISV RS ATARILB DN VDI O N BN R SRRV GFMGQNL
SRNPALREVINPENMCYLETKECYDAMDGRSLYNKFIQCREMNENTDLPEIGDISDMKFDIFLRKDINE
40 ERNPALOKLSSESVVDLEFTRVCVDGI T TSKTKSDDDDKYADAIFTASYREVLGOLSARKLLODIMSRAL

ETEVIVXPDNYSYDOVIL SENTSEHGQLOH YR SIDSESEIL PGENQYEYDNRTONVDYLNSM.LESQ
KLSDNVEDFIETRSIEEALDNSAKVYTYEFTLAN KVNAGV%L%LG LELMWANDVVEDFTTNILRKDTLDKI

SDVSAIIPYIGPALNISNSVRRGNE TEAFAV TGV TILLEAFPEF T IPALGAFVIVSRVOERNEIKTID
NCLEGRIKRWKDEYEWMMG TR SKRATOENNISYOMY DS LN TAGARARIDE EYRKYSGSDKENIKSQ
VENLKN SL DVAISERNINKI NIGFHRECSVTVIEKINME PR IDEENER DRNTERAREINKIDSHNIILVGEV
45DKLKAKVNNSEQNERENFESYTNMNSLLKRDHNEYENE2: Rroteimnsequence af :EMNAD;

TWPVEBEN YSRPMNENEHL R RQNISLITFRMGAEMITONEWMIPERESRIINRERKRRRPTSKYQS
50 YYDPSYLSTDEQKDTEL KGIIKI FKRINERDIGKELINYLVVGSPFMGDFSTPEDTEDFTRETTNIAVE

KFENGSWKVTNITTPSVLIEGFLPNILDYTASLTLQGQQSNFSFEGFGTLSILKVAPEFLLTESDVTSN
OSSAVLGKSIFCMDPVIALMHELTHSLEGLYGINIPSDKRIRPOVSEGFFSQDGPNVUEELYTEGGLD
VEIIPQIERSQLREKALGHYRBIAHRANNIK TIPS WS N DR¥K RIFSER YN EFBRENTGRFVVNIDK
FNSLYSDLTNVMSENMV¥8S@YNVKNRTHYFSPHYLPVFANILDDNIYTIRDGENLTNKGFNIENSGQNI
55 30

N KD T e VDYLNSY.
YY|_ESQKLS%%%E%%@%E%E&%\%%&%‘(@E@%éﬁ%ﬁ“gg@aﬁ D NWANEVEDETTNIMKK
DTLDKISDVSYAPY TGP AL NGNS AFRENENGAEATAGVAE L EGERERT P AL CVETEYSSIQEREK

[IKTIENCLEGRVKAKKBSY WS NAALS R T O FEREINY OVPEBS ESYOADKIRAKIDLEE YKKY SGSDK
60 ENIKSWENIENSLDVKISEAMNNINKEIRECSWVEYLEK MNMIER KV B BENKFDEATIKEEL INLIDSHNI

ILVGEVDRLKAKY Nz SHENIMRENRSNTNNGEEKDINEX Db D3r Rretainseduenseafilg A-HNtet
ERNPALOKLSSESVVDLFTRVCVDGITT SKTKSDDDDEYADAIFTASYKKVLGOLSAKKLLYDIMSRAL
AGGGGSGGGEEGEEESALALOQCIKVENNRLFYVADKDS ISOQEIFENKI ITDRETNVONY SDKFSLDESIL
DEOVPINPEIVDPLLENVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYIESQRLSNNVENITLTISVER

40 ALGY SWKIYTFLPSLAEKVNRGVQAGLF LNWANEVVEDFTTNIMEKDTLDRISDVSVIIPYIGPALNIG
NSALRGNFNOAFATAGVAFLLECEF PEFTIPALGVITIFYSSIQEREKI IKTIENCLEQRVKRWK DS Y QWM
VENWLISRITTQFNHINYOMYDSLSYQADATIKARI DLEYKKY SGSDRKENIKSOVENLENSLDVRK I SEAMN
NINKFIRECSVIYLFKNMLPRVIDELNKFDLRTKTELINLIDSHENI ILVGEVDRLKAKVNESFENTMER
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WO 2009/150469PCT/GB20091050665
ESNQPEKNGTATKPENSGNITSENGOTEPEKKLELPDVSDIELYSOTNGTYRQHVSLDGIPENTDTYF
Vv
KVKSSAFKWIEESHEEKRHGOSVYKITAKAEKLQQELENKYVONFTPHESIERAKISETNFTSFSN
LVKAINQNPSGTYHEAASIINANEVELGPDERSYIKDTFTGRLIGEKDGKNYAIYNIKKPLFENLSGATV
EKLSLKNVAISGKNDIGSLANEATNGIKIKOVHVDGCVDCIITSKTKODDDDKNKALNLOCIKIKNEDL 5

TFIAEKNSFSEERFODENSYNTKNKRLNENYSLDKUVBYNE QSHKI TLRNRRITPVIKGIRY APEYKS
NAASTIEIHNIDDMIT YOQYL YAOKSPITLORITMTNSVDDALINSTKIYSYFPSVISKVNOGAQGILFL

QWVHDLDDFINESSOKTTIDKISDVSTIVPYIGPALNIVKQGYEGNFICALETTGVVILLEYIPEITL
PVIAALSTAESSTQKEKIIKTIDNFLEKRYEKWIEVYKLVKAKWLGTVNTQFQKRSYQMYRSLEYQVDA
IKKIIDYEYKIYSEPOREC TADEINNEKINKE EKANKAVINI R ERMRES SRSELYNOMINEAKKQLIEF
10DTOSKNI VMO Y KANSKFGITE KKIESKI KAFSIRIPFSYSKNLBCWYDNEEDIDVAVES,
Synthesised @ecirestiderpeptide:Cys:DpheRysPhe:RirpryszEht-Cys: kkzal-10rrsbbr Synthesised

GERX: agosr‘lio%ts@@%@%zvcmwvmwm THSL&:_?;,.YGINIPSDKRERDQVSEGEFSQDGPNVQFEELYTFGGLD ALAARG.L
Vs LU EU BT ASP L RLE SER ARG VS 20 48 Syrheiond GHRH aniadsnit pepie

PhAc-Tyr-D- AF&%@B%WF&BH@?@Y@Yﬁ“ﬁ?ﬁﬁﬁ%&%ﬁﬁ@l‘é@%ﬁ%@ﬁ?ﬁ“mmIENS

Leu-Abu-CIntRUSer Al FHiS LStV elE U GirE ASP e NIl DA &GS 250 B ERProtein

sequence of ERMEHAERCESALALQCIKVKNNRLPYVADKDS I SQET FENK T ITDETNVONY SDKFSLDESIL
TWPVKDFNY:SRPMNDNDPH LRIBONKLEET ESTHRARMIT ONSWVIR ERESSRINASESKPPRPTSKYOS

YYDPSYLSTREQRDIELK G 5&5&%%%&%9@%%3&%@@%&4%Q%&EE&Q{%QZEE%TTN'AVE 30
KFENGSWKIITNITPSVLIFGPLPNILDYTASLTLOGOOSNPSFEGFGTLSILKVAPEFLL TFSDVISN

OSSAVLG Kéﬁ?%ﬁﬁﬂﬁ\?ﬁﬁl\ﬁﬁ‘@fﬁﬁﬁﬁoﬁ%ﬁﬁ’%ﬁiﬁ?ﬁ“ﬁéﬁ?&&&@%ﬁﬁﬁv@%ELYTFGGLD
VETIPOIERSOIREKALSHYRARRE NRANK FIB SSWISKIDRYRKIESERRIEDKONFENFVVNIDK
FNSLY SDLTICVN SEVIISSOHNYRN FEEVP SPEVEPVEANLD DN TIRBEFNETIMKGEN I ENSGONI
ERNPALOKLSSESMUDLEIKYENDGIITSKTKSDDDDKDFDMLRCMICRVYRPCWQVALAKRLVLQCIK
35 VKNNRLPYVADKDSISOEIFENKTIDETNVQNYSDKFSLDESILDGOVPINPFIVDPLLPNVNMEPLN

LPGEEIVFYDDITKYVDYLNSYYYLESULSNNVENITLTTSYEEAL GYSNKIYTELPSLAEKVNKGVQ
AGLFLNWANEVVEDFTTNIMKKDTLOKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGF

PEFTIPALGVFI FY%ISG%PREKI IKTIENCLEQRVKAWKDSYQWMVSNWLSRITTQFNHINYOMYDSLS
WADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVID
40ELNKFDLATRKIATHNSEY SHNIT LV OEVDR LKA KV NESEENTIVIEN FSYTINKSREKDBHINEYFN  58.
Protein gequence of €TASSrLED 111 rkRINERD IGRK L INY LVVGS PFMGDSST PEDTFDFTRET TN IAVE

TWFATKPENEBREMNEONRICIR IRQNKLT IR VISARME L QNP ER ESSPINEREPKRRPRPTSKYOS
QSSAVLGESIFCMDPVIAIMHELTHSLHOLYGINIPSDEKRIRPQVSEGFTSQDGPNVOFEELYTFGGLD
VEITPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYRKIFSERKYNFDKDNTGNFVVNIDR
FNSLYSDLINVMSEVVY SSQYNVENRTHY FSREYLPVFANI LDDNIYTIRDGEFNLTINEKGFNIENSGONT

30 ERNPALORLSSESVVDLFTIKVCVDGIITSKIKSDDDDKYADAIFTASYRNVLGQLSARKLLODIMSRAL
AGGGGESEGEESGEEGSALALOCTIKVENNRLEPYVADKDS I SQEIFENKI ITDETNVONY SDEFSLDESTL
DEQVPINPE IVDPLLPNVNME PLNLPGEE IVEYDDITKY VDY LNSYY Y LESORLSNNVENI TLTTSVEE
ALGY SNEIYTFLPSLAERKVNEGVQAGLF LNWANEVVEDFTTNIMEKDTLDRISDVSVIIPY IGPALNIG
NEALRGNFNQAFATAGVAYLLEGFPEFTIPALGVETFYSSIQEREKI IKTIENCLEQRVKRNWKDS YOWM

35 VONWLSRITTQEFNRINYOMYDSLSYQADATKAKIDLEYKKY SGSDKENIKSOVENLKN SLDVKI SEAMN
NINKFIRECSVIYLFPRKNMLPEVIDELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMEE
NIFSYTNNSLLKDIINEYFN

74, Protein seguence c¢f the CP-HS GHRH Ala8 Asn2l 1-29-LHD
40 fusion

TWPVEDFNYSDPVNDNDILYLRIPONKLITTPVRAFMITONIWVI PERFSSDTNPSLEKPPRPTSKYQS
YYDPSYLSTDEQRDIFLKGIIKLFKRINERDIGRKLINYLVVGSPFMGDSSTPERDTFRFTRETTNIAVE
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45 YYDPSYLSTDEQKDIFIKGIKIFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHTTNIAVE
EFENGSWK=ITTPSVLIFGPIPNILDYTASLILQGQQSNPSFEGFUILSILKVAPEFLLIFSDVISH
OSSAVICKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSECFFSQDGPNA7OFEELYTFGGLD
VEIIPOIERSHERERAREHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEK YRNABIERMIGHNFTINIDK
FNSLY SDLTHRISEYY Y SSTYNVKNRTHY:RSRANICRVFANL D BN Y THRDPGRENTTNKGFNIENSGONI
50 QSBAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFF SQDGPNVQFEELYTFGGLD

N KITDEINV N A D e DR P N B L VR AL MG LAY DOITRYVDYLNSY
YYLESQ LS%@%@#@#@%&%@&%%5%%@MEWE%EI%W%W%DFTTN|MKK
DTLDRISDVSHBYER A NGNS AL RENENOAEA T AC VAR T ECEPERHPAL 6 VETEYSSIGEREK
IIKTIENCLE RV R B Y WA SN S P AT TR N MY DS S YOADIICAKIBLEY KKY SGSDK
55 ENIKSOVENIKNSLDVIISEAMNNINKEIREC SMTYLEKMMBKYDEENKEDEPTHSTEL INLIDSHNI
ILVGEVDPLKAMNESHENEMREMESYTNNSELKDINEYENLECEOGSCEGESOGGESALVYNWNS

F GLRFG %%AEQ&?H&Z?&%H&E%BE&EEE’E%&G@&@&SIQEREKIIKTIENCLE RVERWEDSY QWM
EFVNK%NYKDPVNGVDIAYIKIPNAGOM?PVKAFKIHNKIWVIPERDTF PEEGDLNPPPEAKOVPYV

SYYDSTYLSTONERDNYLRGVIKLFE TOLGRMLLISIVRETPEWGGSTIDTEL KVIBTNCINVIQ
PDGSYRSEELEN VTGP SABHEECK S ESHEVENETRNEY B S TINRESP BRI FEFEESEEVDINPLL
GAGKFATDPAVSEEAHELIFIAGHRLY GIAINPNRVPKVNTNAYYEMSGLEVSFEELRTFGGHDAKFIDSL
WO 2009/150469PCT/G82009/050665
QENEFRLYYYN{FXDIASTINKAKSIVGTTASLOYEKNVEKEKYLL SERTSGKFSVEKLKFDKLYKMIT
ETYTEQNFVKFFKVLNRKTYLNFDKAVFKINIVPKVNYTLYDGFNLRNINLAANFNGQNTEINNMNFTK
LKNFTGLFEFYKLICVDGIITSKTKEDDDDKNKALNLQCIKVNNWDLFFSPSEDNFTNDLNKGEEITSD
TNIEAAEFNISLDLIQQYYLIFNFDNEFENISIENLSSDIIGQLELMPNIERFPNGKKYELDKYTMFHY 5
LRAUFFHGKSRYATTNSYNERLE N PS REEESS B HRIKVNKATERARMPTGWYEG RV Y DRIDETSEVS
TTDKIADITIIXYIGRALMNIGNMLYK DDFRVGARIESGAVIL L EFIPEAI P EGTEA Y S M NKEVLT
VOTIDNAL S KERNEKMIDE Yy Kyt FNWVAKMNAQI LI RIK KM KAk NQ AEATHAUINY QY MNQYTEEEKN

NINFNIBOIS SKLNERINKARMNINEELNQCRY Sl MNSMIDYGUKRLEDEDASIKEALLK YIYDNRGT
L|GOVDR|K%}§§Q\%% SEQAB@Q@%MQRN%RUST GGGGSGGGGSGGGGSALVIRDINPAWYASRG

10IRPVGRF rotein sequence o IgNﬁqéIf IPH 27RO fusion o VYRR
TWPVKDFN\F%%WlBN%?EVE%%WETWWRWW%&HWWE@W%%H@%EWWRPTSKYQS
15 YYDPSY LSIDEGKBIFKGHKEFKRINER BIGRREINY VA GS PRGBS STRERIEFBFFRHTTNIAVE
. KFENGSWKWiNHTRSMIEGER EAMIL DY TASLIvQGNS NRSEEGEGITISHEKW AR ERL FTESDVISN

OSSAVLEKSIEGMRRMALMEEATHSEHOL GINFSPKRIBROUSEGFRSQRERNVQEPFLY TFGGLD
VETIPQTERSQLREKAGHYKRIAKELNMNG LS M SNSRI SR NFRKDNIGNFVVNIDK

FNSLYSDLTNVESEVVYSSUNVKNRTHYISREYLPVIANILDDNIYTIRDGENITNKGENIENSGQNT 20

ERNPALCKLESESRIBLETRY GV G TSR TKSBDDDRYADAIF N SYRKVES ST EARKT L ODIMALAG
GGGSGGGGSEGEESATALHEIRVRNNPIE YA DK S SOEFENK AT ENVORYSBRFSLDESILDG
QVPINPEIVDREKPRVNMERPENL DG EE A DBITFHCYM DY DNMYLIESORUSNNVERITIFSVEEPLL
GY SNKRYTFhPSIABKYINMKGVQAGLELNWANEVVEDFTTNIMKKDILDKISDVSVIIPYIGFALNIGNS
ALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFIFYSSIQEREKTIKTIENCLEQRVKAWKDSYQWMVS
o5 |
NWLSRITTQFNHINYOMYDELSY QABAIKAKIBLEVRK Y S E SBRENTKEOVENL KNS BUKISEAMNNT
NKFIRECSVTYLFKNFBKVIDELNKFDLRTKTELINLIDSHNTILVGEVDRLKAKVNESFENIMPENI
FSYTNNSILKDIINEYFN

35 TREVEDEFNY SDPVNDNDILYLRIPQUKLITTPVEKAFMITONIWVIPERESSDTINPSLSKPPRPTSKY(S

YYDPSYLSTDEQRDTFLEGI IKLFERINERDIGKKLINYLVVGSPFMGDSSTPEDTFDETRETTNIAVE
KFENGSWRVINIITPSVLIFGPLPNILDY TASLTLOGOOSNPSFEGFGTLSILEKVAPEFLLTESDVTSN
OSSAVLGKSIFCMDPVIALMHELTHSLHOLYGINIPSDERIRPOVSEGFFSODEPNVOFEELYTFGGLD
VEIIPQIERSQLREKALGHYKDIARRLNNINKIIPSSWISNIDKYKKIFSEKYNFDRDNTGNEVVNIDR
40 FNSLYSDLTINVMSEVVY SSOYNVENRTHY FSREYLEPVEFANTLDDNIYTIRDGFNLTNKGFNIENSGONI
ERNPALORLSSESVVDLITEVCVDGIITSKTKSDDDDKYADATFTASERKVLGOLSARKLLODIMSRAL
AGGGGSGGEGEGESGGEESALALYCIKVENNRLPYVADKDSISQEIFENKI ITDETNVONY SDRFSLDESIL
DGOVEINFEIVDPLLEPNVNMEPLNLEGEEIVEFYDDITRKY VDY LNSYYYLESQELSNNVENITLTTSVEE
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61. Protein sequence of the OP-HE_GHRH_1-28-LHD fusion 30
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITONINVIFFRESSDTNPSLSKPPRPTSKYQS
YYDPSYLSTDECKDIFLKCIKLFKRINERDIGKKLINYLVVGSPFMCDSSTPEDIFDFIRHTTNIAVE
KFENGSWKVONMPS4HGPLETILDYTASLTLOGQQSNFSFEGFGILSIHCrARERRTHESDVISN
QSSAVLGKSH-CMDPIHAEMAELTHSLHOINMG N PEDKRIRBPAMSEGERSQRGRPMQEEELYTFGGLD
35 VEITPQIERSQSREKALGHMDIAKRENNINKCTHR SSMASNIR K KIS EAYINRREDNIGNFVVNIDK

ENSLYSDLIN YN S NUENRT YT SREYL ENE AN DI HIEDCENL NKGRNIENSGON
ERNPALQKIS gSVV%FIKVCVDGIITSKTKSDDEDNYADAIFTNSY KVLGOLSARKLLQDIMSALA

GGGGSGGG CEGSALAL OERVRNRR LB ADKD SIS E ERKIFFDE NG SNYEBK FSLDESILD
GQVPIN E|\}Bﬁ¥ﬁf‘{f\3ﬁr€r@éﬂ%ﬁbeEElVFYDD|TKYVEYLNSYYY|_ESQKLSNNVENlTLTTSVEEA 40
LGYSNKIYTFLPSLAEKVNKGWAGLFLNWANEVVEDFTTNIMKKDILDKISDVSVIIPYIGPALNIGN
SALRONFNQP.FATAGVARILEGFPEFTIRALGYFTRY SSIQE REK IKEENGLEQRVYKRWKDSYQWMV
SNWLSRITTQFNHINXQMYDSLSYQADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNN
INKFIREGSVTYLFRNmMLPKVIDELNKFDLPTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFN
IFSYTN@ELLKDIINEYEN 45 62. Protein seguence of the OP-HE GERH 1-29-LHD fusion
TWPVKDFENYEDPVNDN DI Y RGN BV KK EN S NI A P EREE S D TRBSTSKIPPRPTSKY QS
YYDPSYLSTHEGKRDIFEREIKEEKRINER I CREENY VWY S PG S STPFITFPEFRHTTNIAVE
KFENGSWKV¥TNITRSVLIFGPIRNIE DY TASUHLQGQQSNPESEEGRG Th S HEKVAPERLETFSDVTSN 5
QSSAVLGKSIEGMRRM MM EL TS btk GANIPSDRAIRROMS EGFESQPGPNYQEEELYTFGGLD

VEIIPOIERSQLREKALGHYKDIAKRLNNINKTIPSSWISN BRI SEICNEDKDNTENFVVNIOK
FMSLY§9LT¥%§§ %%W %HYLPVFANILD TIRDGFNLTNKGFNIENSGONI
ERNPALULSSESVVDLFTKVC KTR B{%%(R%R?EWWR@E%{EEWETIQDIMSRAL
AGGGGSGGGESEE BEE AN A O R VKNN AT Y R D RS SO B E N T E TV ORRPSDKFSLDESIL
10 AGGGGSGGGGSGGCCSPLALQCIKVKNNPLPYVﬁDKDSESQEITENKIITDETWVQNYSDKHSMDESTL
DGQVPINPENDRLLRNYNMERLNLRGEEYFY DRI YD ENS YO ES QL SNNVEN TLTTSVEE
ALGY SNKIY RELRSL AR KNGV G L NWANEMMER T IMNMKKDI RISV SYIIB¥IGPALNIG

NSALRGNFNQARATAGYAFLLEGERE RLIRAL GVETE YSSIOEREKIKTIENCLEQRVIAWKDS YOUM
VSNWLSRIT'{%{FNHINYIQ%MYDSLSYQKADAIKAKIDLEYK SGSDKENIKSQVENL EDVKISEAMN

NINKFIRECSVTYTERNIIL PRV I EL NKED ATRTEL I T D SR Ve BV ORI RS RELEENTMPE
15NIFSY TNNSI T RBANEVERF PR BE LS 5te i §8Eriehée BHiHe CEYNMSKSHRIEEREHD fusion
TWPVKDFN YSDRPUNENBILYERIPQNKLITTPVKAFMITONIWVIPERFSSDTNPSLSKPPRPTSKYQS
20 YYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVV6SPFMGDSSTPEDTFPFTRHTTNIAVE

KFENGSWKVTNUTPSVLIEGPLPNILDYTASLTLOGQOSNESEEGEGTLSHKVAPEFLLTFSDVTSN
OSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNVCFEELYTFGGLD

VEITPOIERSQLREKALGHYKDIAKRLNNINKTIFSSWISNIDKYKKIFSEKYNFDKENTGNFVVNIDK
FNSLYSDLTRVMSEVATYSEOY NN BN FSRENT BV B R BRI IR DS ERE T RIEEIENIENSGONI

25 YYDPSYLSTDEQKDTFLKGI IKLFRRINERDIGKKLINY LVVGSPFMGDS S TPRDTFDFTRETTN IAVE
ERNPALQKLSSESYVDILATKMC VDG T SKTKS DD DRKYADAIFTNS YRIMEGQE SARKELQDIMSRQQ
GESNURGARARIAEAGOG G366 G666 GSALARMN KMKNNREPYWYARKRSISIHEENKIITDETN
VQNYSDKF%@E%EEQ@%EAE@%%Q&%&NW%%%’MW%MEQ@QWH@(M&WYLESQKL
SNNVENITL'I;T%L\%:_ X&%éRN{KIYTFLPSLAEK NKG %% GLFLNWANEVVEDETTNIMKKDTLDKISD
VSVIIPYIGPAL EF\F&K&%R&@{VKP&LEECE EFTIPALGVETFVSSIOERERTKTIENC 30
LEQRVKRWERDEF¥SWRATSNWE SR TOENAIRYORY B8 ST ADAIRAISF ERRRESESDKENIKSQ

VE NLKNSLBVFISEAMRMIANKEREC SYTYLFKRVMEPRVIDEENK FDERTKTELHNEIDSHNITLVGEVDR
LKAKVNE SFENTMPENTESMFNNSHIKIHIRNG YEND 1 vrvv oG4y Proteis seguence of the/&F-MS_GHRE

1-40-LHD fusi@R@3%x 1y T7LP S LAEKVNKGVOAGLFLNWANEVVEDFT TN IMKKDT LDK I SDVSVT I PY IGPALNIC
TWPVKDFENY 2D RMNNDIL L AP QNKELL TEYKARMIT QN IWMIEE RE 2SR T N SRR RPTSKYQS

VENWLSRITTOFNHINYQOMYDSLSYOADAIKAKIDLEYKKY SGSDRKENIKSQVENLKNSLDVKI SEAMN
NINKFIRECSVIYLFKNMLPKVIDELNKFDLRTKTEL INLIDSHNT ILVGEVDRLKAKVNESFENTMPF
4G NIFSYTNNSLLEDIINEYFN

9. Protein sequence of the CP-HS_GHRH_Glu8 1-29-LHD fusion
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YYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHTTNIAVE
KFENGSWKVTNITPSVLIFGPLPNILDYTASLTLOGQQSNPSFEGFGTLSILKVAPEFLLTFSDVTSN
QSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSUGPNVQFEELYTFGGLD
40 VEIIPQIERSQURER#Y. GHYKDIAKRLNNINKTIPSSWISNIDKYKKIFS BRCENADHENTGNFVVNIDK
FNSLY SDLTRRAVISENN YSSONY NV KN RIFHIYIFE SR MPME AN D NS Y THRDGE NIFTAHKGENIENSGQNI

ERNPALQKLSSESVYVDEEKMEVRGHESKEKS BRDINCXARAHRENS YRKMESQLSARKELQDIMSRQQ

GESNQERG@%@&»%&@@%%@&%%%&Qﬂ&%&%%&%ﬁ%%%ﬁ%ﬁ%"TDETNVON
YS WO 2009 GBZOOQ/OS

DKFSLD SIL &B%ﬂLﬁWﬁﬁﬁﬁ%ﬁ?&%&ﬁ@ﬁﬁﬁﬁ%W@ﬁﬁWﬁ%@QKLsNNVE
NITITTS EE,KIF_% Wﬁ%ﬁ%@@ﬁ%&?&&éﬁ%ﬁ%ﬁf@wmﬁ%WﬁmﬁmsDVSVl|
PYIGPALNIGNSKERGNENOARATAGYAFL EGFREFHPALGVFIFYSSIOEREKIFTENCLEQRV
KRWKDSY QMY SNWESRITTORNHIN YQMYDSLSYOADAHAKIBLEXYKICY.SGSRKENIKSQVENLKN

S SLDVKISEAMNMNINKIIREE:2VEXE RINMIP KN HRELNKERERIS TELINEH SHMNU-YVGEVDRLKAKYV
NESFENIMPENIESYTINNSILKDINEYEN, 65 Piofein,sequence of the. CEHS, GHRH, Alad-LHD

fusion

10TWPVK D PR S8RV R RIS R B R PO R AR SRR T ERE S e Bk & SRPPRPTSKYQS
YYDPSYLSTHROKBTEE KGRI ERRINE R IG K TRV VG SPE MG SS T EDTERDFPRHTTNIAVE
KFENGSWKVIHGHRSVLIRGEL AN DY TASL TIOGQUSNPSEEG EGTHSILKYARERERMESDVTSN
QSSAVIGKSiEEMDRYHALNMHELTHRSIHH QK YGINIRSDKRIRRQYSEGHRSQRAGRNMREEELYTFGGLD
VEIIPQIERSQLREKALGHYKRIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNEDKDNIGNEVVNIDK 15
ENSLYSDLINVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRDGENLTNKCENIENSGONI
ERNPALQKLSSESVVDLFTKVCVDGIITSKIKSDDDDKYADAIFTNAYRKVLGQLSARKLLQDIMSRAL
AGGGGSGGGGSGGGG AL AL D EMRVRRNRIPYY ABKD STEH R EER KD EfRVEIRASDKFSIDESIL
DGQVPINPEIVDPLIPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLITSVEE
ALGY SNKIY TREPSEAEKY MG QAGHELN WANEAAY EDET TN MKKRHTDIISBMEWIRYIS RALNIG 20

NSALRGNENQAEAEAG VAL RGH RERTIRALGY RIS SIQEREKHICEHENGEEQRYKRWKDSYQWM

R A
NINKFIRECSVTYLEKNMIPKVIDELNKF ELINLIDSHNITLVGEVDRLKAKVNESFENTMPF

NIFSYTNNSLEIRDIINEVEN 2566 Protein sequence of the CE-MS GIHRN AHA57:1 HB ffsion
TWPVKDEN YD BV RSN £ B PO NKE R P K AR RNV P ER E SIS T SKPPRPTSKYQS
YYDPSYLSTDEQRDTFIKGIIKEFKRINERDIGRKLIN YAV VGS PEKGDSSTREDTEDRRHTTNIAVE
KFENGSWK YNTITRSMHFGREPNG:DYIASKIOGQRSNRSEFESRGTES A MABERHFESDVTSN

25 GGGSGEGEGESEEEESALALOCIKVENNRLPYVADKD ST SQEI FENK I ITDETNVONY SDEFSLDESILDG
OVPINPEIVDPLLPNVNMEPLNLPGEEIVEFYDDITKYVDYLNSYYYLESOKLSNNVENITLTTSVEEAL
GYSNRIYTFLPSLAEKVNKGVOAGLFLNWANEVVEDE T TNIMKKDTLDKISDVSVIIPY IGPALNIGNS
ALRGNFNQAFATAGVAFLLEGFPEFTIPALGVITFYSSIQERERKI IKTIENCLEQRVKRWKDSYORMVS
MRLSRITTOFNHINYOMYDSLEYQADATKAKIDLEYKKY SGSDKENIKSOVENLEKN SLDVK I SEAMNN T

30 NKFIRECSVIYLFEKNMLPKVIDELNRKFDLRIRTELINLIDSHNI I LVGEVDRLEKARVNESFENTMPFN I
FOYTNNSLLKDIINEYFN

81. Protein sequence of the CP-HS_GHRH Alal5-LHD fusion

35 TWEVKDENY SDEVNDRDILYLRIPONKLITTEVKAFMITON TWVI PERFSSDTNPSLSKPPRPTIKYLS
YYDPSYLITDEQKDTFLKGIIKLEFKRINERDIGRKLINYLVVGSPFMGDSSTPEDTFDFTRATTNIAVE
KFENGSWRKVINIITPSVLIFGPLPNILDY TASLTLOGOOSNPSFEGFGTLSILKVAPEFLLTFSDVT SN
QS SAVLGKSIFCMDEVIALMHELTHSLHQLYGINIPSDRRIRPQVSEGFFSODGPNVOFEELYTFGEGLD
VEIIPQIERSQLREKALGHYKDIAKRLNNINKT IPSSWISNIDKYRRIFSERYNFDKDNTCGNFVVNIDK

40 FNSLYSDLINVMSEVVY SSOYNVENRTHY FSREYLPVFANT LDDN T YT IRDGFNLTNRGFNIENSGONT
ERNPALORLESESVVDLFTRKVCVDGIITSKTKSDDDDKYADAIFTNSYREVLAQLSARKLLODIMSRAL
AGGGGESGEEGESGGEESALALQCIKVENNRLPYVADKDSISORIFENKI I TDETNVONY SDRFSLDES IL
DGOVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKY VDY LNSYYYLESQKLSNNVENITLTTSVEE
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30
QSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGEFSQDGPNVQFEELYTFGGID
VEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNFDKDNTGNFVVNIDK
FNSLYSDLINPNSERESQYNVKNRTHYFSRHYLPVFANILDDNIYTIRDGHFNBIMKGFRIENSGQNI
ERNPALQKLSSESYMDIFTKYEVDGTIFSKIKSBIDDBRYADKNIFEPRNSY RRVAVGOESARKAEQDIMSRAL
AGGGGSGGEa£i a6 S ALARLQTIKVC NN ALRYMARK DS IG Qi MK HA I EENYMONYS DKFSIDESIL

35 DGQVPINRENRRELRNVNMERINL RGEENEY D DI YRYLNSYYXLESQKISNNVENITLITSVEE

NSALRGNFNGRERTAC VAL LT LOERERT IPAL BV S ERERTT BN CL EQRVRRWKDSYG

NSALRGNFNOAF FYSSIO ITKTIENCLEQRVKRWKDSYQWM
VSNWLSRITTOENHIRN-GMYBELS Y QADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSIDVKISEAMN
NINKEIRECSVTYLFKNMLPKVIDELNKFDLRIKTELINLIDSHNIILVCEVDRLKAKVNESFENTMPE 40
NIFSYTNNSLLKDRLUNEYFR:-67:Rroteinseguence ofthe:CFES: BHRH: A6 1bysTH-1+29-LND fusion
TWPVEDFNYSDPWDNDILYLRIPQNKLITTPVKAFMITONIWVIPERFSSDINPSLSKPIERFTSKYQS
YYDPSYLSTDEQKDTFLEGIIKLIEKRINERDIGEKLINYLVVGSPFMGDSSTPEDTFDFTRETTNIAVE
KEENGSWKVTNIITPSVLIESPLPNILDYTASLT SNPSFEGEGTLSILKVAPEFLLTFSDVISN 5
QS SAVE K SRR MR PSR R S R BB o A D PRWELEL Y TFGGLD

VEIIPQIERSOIRERATGRPRDMEK RENNINK T PSS SWISNIDEVEKTESE RV REDEDNFEREVVNIDK

FNSLY SDLINVMSEVVYSSOYNVKRETHPFSRHYLEN FRNIEDDRY TIRBDGSENLTRKGENIENSGONI
ERNPALQKLSSESYADIFTKMEMBGHT SKTKS DR RDIY ARAHETASYIKVIGRLSARKLLQPIMSRAL

i\gGGGSGQ%%&%&%ﬁ%é%ﬂ%@%%ﬁ%%@%@@%%ﬁ%ﬁ%@@ﬂ%KFELDES'L

15 FPNSLYSDLINVMSEVVYSSOYNVENRTHYFSRHYLEVFANILDDNI YT IRDGFNLINEGFNIEN SGONT
DGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITTTTSVEE

ALGYSNKIY TR BSRE RN EG VO AT B L N ARER DR T TNIVMEE BRSOV Vi BYIGPALNIG
NSALRGNFN&AFATFAGAI L ESFP EFTIPAL G VETEY SSIOEREKTIRTIENCEEORVKRWKDSYQWM
VSNWLSRITTQFNHINYXOMYDSLS Y QABAHKAK DL BYKKY SG SDKENIKSOMENITENSEDVKISFAMN
NINKFIRECSY & ¥dul KMk P VNS E D BT ElstiN e R S VG EMBEH AKYNESFENTMPE

igg”fzs‘ﬁ NNELLIPHNENEN 68 Prpteir seauence-Qf e KR-ES  BERHMaS.kysloArgl2 1-29-
usion

20TWEDVKDENYSDPVNBNDIEYERIBORKLIFT PVRAFMI TANMN IPERFSSBTNP L SKPPRPTSKY
OS YYDPSYSTHESCTELE B FRINERDIGERLINY LV VS SPEMG DS STPEDTEDFIRHTTNIAVE
KFENGSWKVTNHTRSVHFGFENILLDY TASLILOGQQSNPSFEGEGTLSILKVAPEFTLTESDVTSN
QSSAVLGKSIFCMDPVIALMEELTHSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNVQFEELYTFGGLD
VEIIPQIERSQLREKALGEXKDIAKELNNINKIIRSSWISNIPKY KIKHESEKY NFDKDNTGNEVVNIDK 25
FNSLYSDLTNYMSEVVYSSQYNVENRTHYFSRHYLPVFANILDDNIYTIRDGFNLTNKGFNIENSGQNI
ERNPALOKLSSESVVDLETKVCVDGIITSKTKSDDDDKYADAIFTASYKRVLGCLSARKLLQDIMSRAL
AGGGGSGGGGSGGGGSALALQCIKVKNNELPYVADEDSISQEIFENKIITDETNVQNYSDKESLDESIL
DGQVPINPEN BB PRVNNMERPLENL PGEENEY DB KA DY ERSY P LESORE SNRVENITLTTSVEE
ALGY SNKIY EELESLAEKWNEGHORAGHFINWWANEVVEDFETNIMK KD TIDRISBYSYIFFYIGPALNIG 30
NSALRGNFN@ARATAGY Ak EGERERFTIRALGYETBYSSIOEREKHIKHENGLEQRYERWKDSYQWM
\IGISNNQ’I\:’:-SI'E?(':TS)E%%%WX%&&X@A%EN%@hEz%ﬁXﬁ@@@ﬁ%Mlﬁ&@&%MﬁlﬁN%&vgl\lsTE@yFN
NIFSITANS L KRN R B e Rt E T AP B RN A ASatE T 20.LED
fusu)n FNSLYSDLTNVMSEVVY SSOYNVENRTHY FSREHYLPVEFANILDDN IYTIRDGFNDINEGEFNIENSGIN T

TWPVEDFFYSHRYRDNDI YERIPGNKE TP VERAEH TONIWAPERFSSHTNESISKPFRPTSKYQS

35 AGGGESGEEESGEEESALALYC IRVENNRLPYVADKDS I SQEIFENKIITRDETNVONY SDKFSLOESIL

DGOVPINPEIVDPLLEPNVNMEPLNLPGEE IVFYDDITRYVDY LN SYYYLESORLSNNVENITLTT SVEE
ALGYSNEIYTFLPSLAEKVNKGVOQAGLFLNWANEVVEDFT TN IMKKDTLDRISDVSVIIPYIGPALNIG
NSALRGNEFNQAFATAGVAFLLEGFPEFTIPALGVETFYSSIQEREKIIXT IENCLEQRVKRWKDSY QWM
VENWLSRITTQFNHEINYOMYDSLSYQADATKAKIDLEYRKYSGSDKENIRSQVENLENSLDVRISEAMN

44 NINRFIRECSVIYLEKNMLPEVIDELNKFDLRTKTELINLIDSHNI ILVGEVDRLEKARVNESFENTMEY
NIFSYTNNSLLEDIINEYFN

84. Protein sequence of the CP-HS GHRH Ala8 9 15 20-LHD
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YYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHTTNIAVE 40
KFENGSWEVTNITPSVLIFGPLPNILDYTP_STTLQGNSNPSFEGFGTLSILKVAPEFLLTFSDVTSN
QSSAVLGESIFONDPVIALMHELTHSLHOLYGINIPSDKRIRPWSEGFFSQDGPNVQFEELYTFGGLD
VEIIPQIERSWDRREKANGH Y KDIAKELNNINKTIPSSWISNIDKY KKIFSEKYRADKRNTGNET /NIDK
FNSLYSDLTNI/MSEMWASSQYNVKNRTHYPSRHYLPVFANILDDHIYTIRDCFNLTNEGFNIENSGONI
WO 20091150469PCT/GB2009/050665

ERNPALQKLRSE MR RTMEMREI ISR HESRRRDEARAIFE ASYNKMLGOL SARKLLQDIMSRAL
AGGGGSGGGGSGGGGSPILALQCIKVKNNRLPYVADKDSISOEIFENKIITDETNVONYSDKFSLDES

L DGQVPINPERNDPLLPNPINMEPLNL PGEEIVEYDDITRYWD VI NSYY YT ESOKT SNNVENITLTTSVEE
ALGY SNKTYHEL PEERERVRR GV ARG BN AN E VEB R ERARIKR DT UBRISBYSVARY IGPALNIG 5
NSALAGNFNGAFATAGVAR EGRPERTIPAL GV F PSS QER EKIRTIENGEEQRVIAWKDS Y QWM
VSNWLSRITTQENNENYOMYDSLESYQADAAKIDLEY KK YSGSDKENIKSQVENLKNGE DVKISEAMN

NINKFIRECSMEXIITKMMS PRV HAELNK PR TG TELINED SN FLMERY BREKKKYNESFENTMPF
NIFSYTNNSLLKDUNEYEN.1070.Protein. sequence of the GR:HS. GHRH. ALa8, Lys20, 1-20 HD

fusion

TWPVKBENY S R BN BT A R B SN RE T R R R E R T ORI PE RS S P &1 SRPPRPTSKYQS
YYDPSYLSTBEORFE KEHRTVEKR INERBI G RKIONY LW B SPEVC S STRES TRPDETRHTTNIAVE

15 KFENG SWKN TN TES VI RGPERNILDY TASET VoG OQOSNRSFEG ST SIEKYARERLLTFSDVTSN
QSSAVLGKSIEG MRV MAEMEET HSEH@L GNP RRRIRROM B EGR SQRDGRENYQREELYTFGGLD

LY ST e R Ty e ey AT SR e N
ERNPA% KL@@%ﬁiﬁ&%%%@%E%%@Aﬁ%ﬂ%%ﬁﬁﬁ% SAKKLLODIMSRAL
20 NITEYTNN N B

AGGGGSGOGGSGGGGSALALQPIKVKNNRLPYVADKDSISQEIFENKITDETNVQNYSDKFSLDESIL
DGQVPINPEIVDELLPNVNMERLULRGEESVEY DRI TKYN DMRN SVXEY. L ESQKESNNYENITLTTSVEE
ALGYSNKIPTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTNIMKKDTLDKISDVSVIIFYIGFAINIG

NSALRONFNQARALAGYALEGERERLIPAL GVELR YRSIQEREKUKTIENGLEQRVKAWKDSYQWM
VSNWLSRlTng%%EY MYDSLSKADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLIWKISEAMN

25NINKFIREC MLPRVIDELNKFDLPTRTE LN DS KN E VEEVBREKARVNESFENTMET
NIFSYTNNSLEERHIREVENT7 T Proteintseqtierice ofthe PSS TEHRP RIS L YsIa 15)s20 _1-29-

LHD fusion 3@S53AVLGKSIFCMDPVIALMEELTHSLHQLYGINIPSDERIRPQVSEGFFSODGPNVQFEELY TFGGLD
TWPVKDFN Y8 DR YN EXNY PHEN BRI ERk PG Ads MHITQNIAN PERESSRINRELSIKPERPTSKYQS
YYDPSYE STREQKE HrlfGKERINER PIEKKEINYALMY SR PRMGBRSTRER TRREJRHTTNIAVE
KFENGSWK\M{@@M&%@w%zyﬁ§5@9ﬁ&9@x?§F@Eg&%ﬁ%%%gwmN

QSSAVLGKSIFCMDPVIALMHELTHSLHOLYGINIPSDKRIRP VOFEELYTFGGLD
35 VEITPQIERSUERER AL CHYKDAKRENKINK TIPS SWISKIDIKYKKIFSEKYNEBRDNTGNFVVNIDK

FNSLY SDLTRVAWSERAFYS SO YWRNEFHY PSR AV PV EAN T DBNTY THRBGENEFNKGENIENSGOI
ERNPALQKLSSESVHOLETKMCMEGHTSKTKS DR DDKYADAIFTAS YKKMGQLSAKKIL QDIMSRAL
AGGGEHGCCHEGSEESESRIALQPHKMKNISRERYYMADKLDSISQEI HRNKHE DEIMYRNNSDKISLDESIL

DGQVPINPEIVDRLPNVAMEPLULRGEEIEYDDITHYVRYLNSYXYLESOKL SNNVENITLTTSVEE
40 ALGYSNKIPTFLPSLAEKVNKGVOAGLFLNWANEVVEDETTNIMKKDTLDKISDVSVIIPYIGPALNIG

NSALRGNENOAFAIAGVAFLLEGFPEFTIPALGVEIFY SSICEREKIK HENCIEORVKRIWKDS YONM

VSNWLSRITHOENHINYOMYDSIBTYHADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMN
NINKFIRECSYTYLFKNMI,PKVIDELNKFDLRTKTELINLIDSHNTILVGEVDRLKAKVNESFENTMPF
33 86, Protein seguence of the CP-HS_GHRH HVSAL 1-29-LHD fusion

TWEVEDFNY SDPVNDNDILYLRIPONKLITTPVEAFMITONIWVIPERFSSDTNPSLEKPPRPTSKYOS
YYDPESYLETDEQRKDIFLEGI IKLFKRINERDIGKELINYLVVGSPFMGDSSTPEDTFDFTREATTNIAVE
RFENGSWEVTINIITPSVLIFGPLPNILDY TASLTLOGOOSNFSFEGEFGTLSILKVAPEFLLTFSDOVT SN
40 OSEAVLGKSIFCMDPVIALMEELTHSLHQLYGINIPSDKRIRPOVSEGFFSODGPNVOFEELYTFGGLD
VEIIPQIERSQLREKALGHYKDIAKRINNINKTIPSSWISNIDKYKKIFSERYNFDRDNTGNEFVVNIDK
FNELYSDLINVMSEVVY SSQYNVENRTHYFSRHYLPVFANILDDNIYTIRDGFNLINKGFNIENSGONI
ERNPALOKLSSESVVDLETRVCVDGIITSKTKSDDDDEEVDAIFT SSYRKVLAQLSARKLLODILSRAL
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WO 2009/150469PCT/6B2009/050665 NIFSYTNNSLLKDIINEYFEN 72. Protein sequence of the
CP-HS_GHRK_Ala8 Asn20_1-29-LHD fusion 5
INPVKDFNYSDPVNDNDILYLRIPQNKLITIPVKAFMITQNIWVIPERFSSDTNPSLSKPERPTSKYOS
YYDPSYLSIBSOKRBIFEGIIKLFKRINERDIGKKIINYLVVGSPFMGDSSIFEDTEEEPREFNIAVE
KFENGSWK 2RSSV EHEGRERNIEDY TASYTROGNSNPSFECREGTLSE KVAREHIETFESDVTSN
QSSAVLGKSIEEMR RN 1A EM FEAnNT S H Y GNP S DK RIRROM SEGHEEQBRGRPNYQEEELYIFGGLD

éﬁl \S/II_E\I(IESII_IIE B%%&M&ﬁ%t%&%%&léﬁ%%ﬁ%%&%M%ﬁ%éﬂél%'&ﬁ‘ﬁ@@@w% 'l\'EF’\\l/g/('B\'C')DNf
ERNPAL QKL L A S BT S K ST B R AR Ry R L S AR EPOIMSRAL
AGGGGSGGEEEEE ERB AL RS CiVIRN P BY VA KD S SO B FENE TB ETRIVRYEDKFSLDESIL
DGQVPINPEWDPLEPRVNMERE R PGEE VY DN PYIN SY Y IR SOKISRNVERT ILTISVEE 15

ALGY SNKIY HEEPSIAE KNNKIGVQAGIFINWANEVVEDFITNIMKKITILDKISDVSVIIPYIGFALNIG
NSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFIFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWM

VSNWLSRITTQENHINYQMYRSISYQARAIKAKIRLEY KK Y 3G SDISENIKSQMENLKNIIDVKISEAMN
NINKFIRECSVIYLFKNMLPKVIDELNKFDLETKTELINLIDSHNIILVGEVDRLKAKVNESFENTgP2

NIFSYTNNSLLKDIINEYEN 20 73. Protein sequence of the CP-HS GHRH_AlaS Pisnl12_1-29-LHD
fusion TWPVKDENYSDPVNDNDILYLRIPONKLITTPVEAFMITONIWVIPERFSSDINPSLSKPPRPTSKYOS

TWPVKDFN ¥SBPYISDRORNV LR PONKEFT TRV RAE NI ORAAIPE RESSDINPSESKPERPTSKY QS
25 YYDPSYESIDEQKRIFLKGHKEISKRINERD GKEAINY MY GSPRVMGRS STRERIFDHIRETTNIAVE
KFENGSWKYEMEHRSMUHILEREBNIRYTASILQEQQRENPREEFFGHIKYARERLLIFSDVTSN
QSSAVLE KSUE&Z%’éﬁﬁ’@%&%‘a%%ﬁ%\ﬁw&%Qﬂ%ﬁ%&@%@&%&%&@&ﬁ%%ﬁELYTFGGLD

VEIIPOIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNFDKDNIGNFVVNIDK
FNSLYSDLINVMSEVY EES YRV N BRIV P SREVE PVEAR B ONR FIR B EERTIRICERNISNSGONI 30
ERNPALQKLSSESWIBT ETRNIEVDE TPES KR SOP DB YAB A AS VRN VESO RS ARKRALQDIMSRAL
AGGGGSGGGEEGEGESALALOCHIKNKNIRRIPYVADKDS! SOEIFENKINTDEINYQNYSDKFSLDESIL
DGQVPINFEBBRLIPNVMVER N PGEEME YR DI TR YN SY Y Y:E SQtch SNNVEMTLITSVEE
ALGY SHKIY TELRSEAEKVNKGYQAGIELNWANEVWERFITNIMKKDDKISOVSVIRYIGPALNIG

NSALRONFNQAEATAGYAELLECHREETIRAL GVEIEYSSIQEREKIIS IENCLEQRVKRWKDSY QUM

VSNWLSRITIOERERRY S D St SO AB AIKAR DY B ViK VS & S KENTK SO VENFKNSIDVKISEAMN
NINKFIPICSVIVHKKNKE PRVIDELRKEFDLRFRTEE N LIDSHNIE VG BV DRIRARENESFEN TMPF
NIFSYTNNSkIKOHNEYFENPratem sequence of the CP-HS_GHRH Ala8Asn21_1-29-LHD 40fusion
INPVKDENY SDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTNPSLSKPFRPTSKYQS

YYDPSYLSTDEQKDTFLKGIIKLEKRINERDIGKKLINYLMVESPRMGDSSTRERTFDFTRHTINIAVE
W02009/150469PCT/GB2009/05066 -

TWPVRDFNYSDPVNDNDILYLRIPONKLITTPVEAFMITONIWVIPERFSSDTNPSLSKPPREPTSKY(QS
YYDPSYLSTRDEQKDTFLEKGI IKLFKRINERDIGRKLINYLVVGSPFMGDSSTPEDTFDFTRHT TN IAVE

30 REENGSWRVINIITPSVLIFGPLPNILDY TASLTLOGOOSNPSFECGFGTLS ILRVAPEFLLIFSDVT SN
QS SAVLCKSIFCMDPVIALMEELTHSLHQLYGINI PSDRKRIRPQVIEGEFFSQDGPNVOFEELYTFGGLD
VEIIPQIERSQLREKALGHYRDIAKRLNNINKTIPSSWISNIDRYKRIFSEKYNFDKDNTGNEFVVNIDK
FNSLY SDLTNVMSEVVY SSQYNVENRTHY FSRHYLPVEFANILDDNIYT IRDGFNLTNRGFNIENSGON I
ERNPALOXKLSSESVVDLEIRKVCVDGI ITSKTKSDDDDKYADAIFTOSYRKVLAQLSARKALODILNRAL

35 AGGGGSGEEGEEEGEEIALALQCIRKVENNRLPYVADKDS ISQE IFENKI ITDETNVONY SDRFSLDESIL
DGOVPINPEIVDPLLPNVNMEPLNLPGEEIVEYDDITKYVDY LNSYYYLESQRKLSNNVENI TLTTSVEE
ALGYSNKIYTFLPSLAEKVNKGVOAGLFLNWANEVVEDFTTNIMRKDTLDKI SDVSVIIPYIGPALNIG
NSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTIFYSSIQEREKIIKTIENCLEQRVKRWKDSYOWM
VSNWLSRITTOFNHINYOMY DS LSYQADA IKAKIDLEYREY SGSDRENIKSQVENLENSLDVE I SEAMN

40 NINKFIRECEVIYLFKNMLPRVIDELNKEFDLETKTELINLIDSHNI ILVGEVDRLEKAKVNE SFENTMPF
NIFSYTNNSLLEKDIINEYFN

89. Protein sequence of the CP-HS GHRH QAL-LHD fusion
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KFENGSWKWENIITPSVLIFGPLPNILDYTASLTLQGWSNPSFEGIGTLSILKVAPEFLLTFSDVTSN
QSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSUGPNVQFEELYTFGGLD
VEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIPPYKKIFSEKYNFDKDNTGNFTJINIDK
FNSLYSOLTKY/MBEPFYSSOYNVPNRTHYPSRHYLPVFANILDDNIY TIRISGEREPRIKESENIENSGQMI
5

ERNPALQKLSSESYWBLFETIVCUYDG HTSK TS DRDDIOVADAETASYR KV EGOLSARNELQDIMSRAL
AGGSGSGGEGSGEaaSAtAKDGCIKMIKNNRL ¥ MARK DRISQEFENHT RETNYQNYYSDKFSLDESIL

DGQVPINPEMDELLEYYHMERLNLE 9&E&yﬁ\é%&ﬁﬁ%g&&\@%\@%&%ﬁ@%\@ﬁ'T'—TTSVEE

ALGYSNKIYTFLPSLAEKVNKGVOAGLFLNWANEVVEDFETTNIMKKOTLDKISDVSVIIPYIGPALNIG

NSALRGNFNOREATREVAEL L EFTTPALGVFTFY SBIOEREKIK TTENCLEQRVKRWKDSYQWM
10 VEIIPQIERSOLREKALGHEYKDIAKRLNNINKTIPSSWISNIDKYKKIFSERKYNFDEDNTGNFVVNIDK
VSNWLSRITIGFNERYON YD SLS Y OADATKAKIDEEXKKYSGSDKERIKSOVENIKNSIUDVKISEAM
N NINKFIRE@SM YN MR VIDENKF BRI D RN DSHM Y GEVDRIKAKIENESFENTMPF

NIFSYTNNSLEKDRUNEYIN: 28 Rroteinseauense ofithe Gl MSxGERHMa8s Gk 7z4:29-LED

15fu5|o VP INPEIVDPLL PNYNMERLNLPGERIVFY DI TK Y VDY LN SY Y Y LESORLSNNVEN LT LIS
TWPVKDFNY% PVNDNDILYLRIPONYLITTPVKAFMITONINVIPER SSDINPSLSKPPRFTSKYQS

YYDPSYLSTHEGRDTEL K PR RTRER DI R v WS PEMED S STPED TPDE TRHTTNIAVE
KFENTGSWRSFRHTESVEEGRPEPRAE DY FASEFI OGN SMPSEESFETESHRVAPERRITFSDVTSN 20
QSSAVLGKSIFGCMB PV IALMHELTHSEHOLY GINIPS DKRIRPQV SEGERSOBGPNVQREELY TFGGLD
VEIIPQIERSQLRELAL &Y IKIBIAKRIINN INKT PSSV SINIEHOY K KBS BKENERKDMItaNFWNIDK
FNSLYSDL=MSEMVYSSQYNVKNRTHYPSRHYLPVFANTLDDNIYTIRDGFNLTNKGENIENSGQNI
ERNPALQKLSSESVVDLFTKVCVDGITSKTKSDDDDKYADAIFEASYRKVLGSPLSARKLLQDIMSRAL
AGGGGSGGGGSGGGGSALALOCIKVKNNRLPYVADKDSISOEIFENKIITDETNVONYSDKFSLDESIL
o5 Protein seguence of the CP-hGHRHZY N8A MZ7L -LHD fusion
DGQVPINPEIVDPLLPNVINEPLNLPGEEIVEYDDITKIWDYIUNSYYYLESQKLSNNVENITLTTSVEE
ALGYSNKIY FrbRSEAEKANKGN QAGIRKNWRINEXVY EDETFTNMCKDTE DS DVEHERY IGPALNIG

NSALRGNFNQARATAGYARELEGHER EREIRAL LV IR Y SHQEREK HCEENGEEQRVKRWKDSYQWM
VSNWLSRITEQENHINHOMYDSL Sy ADAKAKIDLEXKKY SGSDKENISOVENLINSLDVKISEANN

NINKFIRECSVTYLEKHRLPKVIDELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPF 30

NIFSYTNNSLIERDINERF7E Protein seqliente ot the CEME GHRH “Afab. Giu 20" 1-26LHD fusion
35TWPVKDF‘P‘W@I@WWWEWWKWTWW@&WWQ’I’@?W‘WP’E@@@?@*FW@L@RIFFRPTS KYQS
YYDPSYLSTBEQKDTEIKGHKEFKRINERDIGKKIUINYAVVGS PEMGD SSTRED TPBFFRHTTNIAVE
KFENGSWKYENHTRS Vi FGRLRPNIERDY TASETH-QGCRQSNPSFEGRETLSHHMARERLL TFSDVTSN

QSSAVLGKSIELCMPEMIALMBEEL T HIEHQX S BIRSRERIBRENRECHRHGPNVQEEELYTFGGLD
VEI7PQIERSQLREKALGHYKDIASRLNNNKTIPSSWISNIDKYKKIESERYNEDKDNTGNIVVNIDK 40

FNSLYSDLTN %}é\IVKNRTHYT RHYLPVFANILDDNIYTIRDGFNLTNKGENIENSGQNI
ERNPALQKLESESWDI FTRY EVDET T SKkTKS BB DOKVAD A T ASERRVIGOE SAREILODIMSRAL
AGGGGSGGHEBEEEESAL ACHE IRYKRNRI PY A DK DS SO FERNT B ET NYORYSDKFSLDESIL
DGOV PINPEtWDRULANYNMERUNCPGEENEY DO TKY VEDMENS YV Y S ESQKESNNYENI TLTTSVEE

WO 2009/150469RGTa82009MBR06E AGYSNKIS TR SIARK YINKEGYQAGHE s menTI

EVVEDFTTNINKKDILDKISDVSVIRYIGPALNIG
NSALRGNFNQAFATAGVAELLEGFPEFTIPALGVFITYSSIQERFKIIKTIENCLEQRVKRWKDSYQWM

VSNWLSRITTQFNISIFYQMYDSLSYQADAIKAKIDLEYKKISGSDKENIKSQVENLKNSLDVKISEAMN
NINKFIRECSVTYLFKNMUESRVTE ERKEMRIKTEENIGD SENTITLY BV BREKATWNESEENTMPT
5NIFSYINNSLLKDINEYHFN 77.Protein sequence of the CP-HS_GHRS_Ala8 Glu_ 13 1-29-LHD

TWPVKDENY SDPVHDNDILYLRIPONKLITTPVEAFMITONIWVIPERFSSDTNPSLESKPPRPTSKY (IS
YYDPSYLSTDEQKDTFLKGI IKLIKRINERDIGRELINYLVVGSPFMGDSSTPEDTFDFTRHTTNIAVE
KFENGSWKVINITITPSVLIFGELPNILDYTASLTLOGOOSNPSFEGFGTLSILKVAPEFLLTFSDVTSN
40 QESAVLGKSIFCMDPVIAZLMHELTHSLHQLYGINIPSDEKRIRPQVSEGEFSQDGPNVOFEELYTFGGLD
VEIIPQIERSQLREKALGHYKDIAKRLNNINKT IPSSWISNIDKYKKIFSEKYNFDEDNTGNFVVNIDK
FNSLYSDLINVMSEVVY SSOYNVENRTHYFSREYLPVFANTLDDNIYTIRDGEFNLINKGFNIENSGQONI
ERNPALQKLSSESVVDLFTEVCVDGITTSKTEKSTIEGR YADAITTASYRNVLGQOLSARKLIQDILSR
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fusion
10TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITONIWVIPERFSSDTNFSLSKPFRPTSKYQ
S YYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDIFDFTRISTTNIAVE
KFENGSWKWY?RIPPEENINFGPLPNILDYTASLTLQGWSNPSFEGFUILSILROIAFREE OIS\ TSN
QSSAVLGK SIFSHBPHAENMHERTHSLHOMY G RIPSHRRIRK VS EGRFSODB ANKMOHEELYTEGGLD
VEIIPQIER S QLREKAL YK DIAKRERNINKT PSSWISNDK MK SEKY NRHMEDNTGNFVVNIDK 15

FNSLY SIDL TANYMSEN WY SR NVANKS TAV SR ERELARANL RN 51T RRGENYINKGRENIENSGONI
ERNPALULSSESVNDLETKYCVOG LS HCSDDRDKSPIDAETASYRIELGOL SARKLL QDIMSRAL

AGGGGSGGGGSGGGGSALALQCIKVKN DKDSISQEIFENKIITDETNVCNSYSDKFSLDESI
L DGQVPINFENB P PRVNREPENE PEER R FY B BTV DY IRV VY EE BT SRRV ER TLITSVEE
ALGY SNKIY TEYPSE REKVNKEVOASTIFENWANTVVEDET TNIM KRB BRISHVSYFPTHGPAINIG 20
NSALRGNFNOAFATAGVAFILEGRPFFTIPALGVFIFYSSIQEREKIIKTIENCLFORVKRWKDSYQWM
VSNWLSRITTQFNHINYQMYDSLSYQADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMN
NINKFIRECSVIJEKNMLRKVIDELNKEDLRICTELINLIDSHNILY GEVDRLKAKVNESEENTMPF
NIFSYIIY{)\ISILKDIINjiEuYIEé\IIE 2578.Protein sequence of the CP-IS_GHRH_Aia8-LND fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIEERFSSETNPSLSKPPRPTSKYQS
YYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKFLINYLVVGSPFMGDSSTPEDTFDFTRHTTNIAVE
KFENGSWKVRHIP SVEHFGRL N LYY TASEH OGWESNP SFPCE SFVSTRAKE FREFSDVISN 30
QSSAVLGK SIFGNBPMVIAENMHETBSt HQENF G NI PSDIRIRSQMBEGFESKIG RNVQREELYTFOGLD
VEIIPQIERS QLREKAL G PIAK RINNINK-T HrS WA SN KGR KN PABRNEGNEVVNIDK

ENSLYSDLINVMSE X SNV KR THY E SR EDY FANLEDNISTIRDGENEINKGFNIENSGON

ERNPALQKLSSESVVDLFTEVCVDGIITSKTKSDDDDKYADAIFTASYRKVLGOLSARKLLQDIMSRAL

D
AGGGGSGGGESESEG Al A OCKVENNKEPYVADK DS 8O IRERKTBE TR UDISbKFSLDESIL
35 DGQVPINPE NP PNV MEPE N B EE DI TR Y VB VNS WA ESORISKNVERITLTTSVEE
ALGY SNKIY ERERSV A KN RK GV RAGIENRARHAREYYE DET TNV KRBT DRISDVSVEHRY IGPALNIG

NSALRGNENOAEATAGYARLkEGRREFTIRALGYH FXSSIQERERHNCTHENGE EQORMAWKDSY QWM

\N/ISNNIXI\:/ ILg);%(I:TE}Q EHINYQMYRSLEY QARAIKAKIDLE KKK SGSINEN Kﬁ@ﬁ@ \l/%!ah*é%%kﬁ%‘j&ﬁ MN
ONIFSYTNNSLLROINE YEN 76 Brotei Seqience of the OB £S. GERH GUS A 30D fusion wo
2009/1504695@%?&%%65}‘6%6%T IPALGVFTFYSSIQEREKITKTIENCLEQRVERWEDSYOWMV SNWLSR
TWPVKDKNYSDPVNDNIE Y ERFEONRE TP VKR M TONFANAT I RESSDPSESKPPRPTSKYQS
YYDPSYLSTDEQRDRFLKGIKERKRINERDIGKKIINY L MVGSPEMEG DS STREDTERETRHTTNIAVE

KFENGEWKYINHIPSW A GPLPNILDYTASLTLOQGQQSNPSFEGFGTLSILKVAPEFLLTFSDVTSN
QSSAVLGKSIFCMDPVIPT,MHELTHSLKLYGINIPSDKRIRPOVSEGFFSQDGPNVOFEELETFGGLD

5 VEIIPQIERSQLREKaGFY KDIRKRLANINKTIRSSWISNIDKEKKIFSEKYNFDKDNTGNEWNIDK
INSLYSDLTI vV F F FNIENSGQNI
ERNPALOKL%@@%@W\%@M% DR RS B0 opimsRAL

AGGGGSGGE EEE SRS A TREARRV KRR B B B S R R RN T RN Py SO K ESEDESIL

DGQVPINPEPF SR RVHNR RENNY AT RENGHHETERRDDIREY VITEL NS EEGTRASSINBENITLTISVDE
10 RFMLTYSNATNDVGEGRFSKSEFCMDPILILMHELNHAMHNLYGIAIPNDQTISSVTSNIFYSQ

Qléi\[ggfl\)lgPﬁbR%BKNM@GN&M&Wﬁ%W%I@M%W@WQM@W@%\'/GK:?Q‘(—S\'SM
VSNWLSRlTZT‘%% N %@@@@%@%&E@wﬁ%ﬂh@&%ﬁg DVKISKAMN
NINKFIREC SV T PIRRTMs RV HY B BN SN AR RN T B RN KT UG EX A RIGRRK N ESEENTMPF

NIFSY TRNSIQORESI MR VPR I GT860 P ORIk RIEDNERTE \BY YRSICS IOV G HIRFSBHG@AEDL-PF7-LHD fusion
ThPVKDFNY SD&A4R DMNEX M RIBENEWV DY ENGC M BRI N R ERFESIEMBSHSKIPPRPTSKYQS

YYDPSYLS TRHQMRKKSMSET KRINRRIAZOIHH RKY & BREM RS MrabNivERHT TNIAVD
GNFTEAFAVTGVTILLEAFPEFTIPALGAFVIYSKVQERNEIIKTIDNCLEQRIKRWKDSYEWM
MGTWLSRITQFNNISYQMYDSLNY QAGAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKI

40 SEAMNNINKFIRECSVTYLFKNMLPKVIDELNEFDRNTKAKLINLIDSHNILVGEVDKLKAKVN
NSFQNTIPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGGSAL VMKPIQKLLAGLILLT
WCVEGCSSQHWSYGLRPGGKRDAENLIDSFQEIVKEVGOLAETQRFECTTHQPRSPLRDLK
GALESLIEEETGQKKI
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20 KFENGSWKVTNITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFCTLSILKVAPEFLLTESDVTSN
QSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSQDGETIVQFSELETEGGLD
VEDIPOIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDFKKKIFSEKYNFDKDNTGNFVVNIDK
FNSLYSDLTRYMSFITESSUNVKNRTHYFSRHYLP11FANILDDNIETIRDGENIBENKGREENSTQNI
ERNPALQKLSSESVVDLETKVCVDGIITSKTKSDIDDDKYADAIFTNSYRKVLAQLSARKLLQPIMALAG

25 SEQ D94 GnRH-D fusion

GGGSGGGGSERGRSMALAG! Y ISQEIFF ESLDESILDG
QVPINPEIVD%LIPP]%%NMEPL@&ég%%é%’gf%é@\}L%@&w%éé%gﬁl%%%ﬁiTSVEEAL
GYSNKIKTFLPS ﬁé@ﬁ%%ﬁ&?&ﬁ?fﬁﬁé%%’ﬁlﬁ BRI SRABIREPALNIGNS
ALRGNFNQABKT R KT SR B FRAVE VAP HE YD AR TIQRIPENRSFROTBTKIWIK DS Y QWMV'S
NaLSRITTQRNERNYEHIY DBICSEOABRSIEAKIPYRY MHE SSS DK ENHKSOMERMHINSESREKISEAMNNI

30 NKFIREC SYBhEIIN MR KR DEI AT REAN DRI MR PR AMNERFENTMFFN
FSYTNNSLLERUNEYE R e I B v e Rk P SR O
IPE iéL KPPRPTSHEQ

I -
35TWPVKD®%%D$VNDND|LYLR|E%NKLlTTPVKAFM|T§%%| VIPERFSSD
S YYDPSYL O BT KGR ERENEED E R SRS S B S &P BErRHTTNIAVE
KFENG $WK PHRRRIIGESU/RAHEBNBRID B P LRI RE O S REMER FSPHFSHIRG APERYR TFSDVPSN
QSSAVLGKSIFENITRARYNHEELNISEE Y RGPS DK RIDOYSE SREGDGPSOFEELETFGGL

D VEIIPQIERZYREAHL S ERAMETINBUN IR A\ SNHNHHISH DRISEMNEAMKRASRENFVVNIDK
40 FNSLYSDME'N¥M§§W@M¥EMM@E&%§MY&€ME%Hk%QH%IﬁE‘%‘EQg ENLINKTFNIENSWNI

ERNPALQK FTKVCVRGIISKTKSPDDDKYADAIFINSYRKVLAOLSARKLLQPIMSRAL
AOGOG S e N T R R B RIS A R R PSR AR SR SLDESIL
IDGO 7PN PEYABRMPFANNNHTIREE B E K VB P \PES QA VE Y HSNINGENITLTTSVEE
W02009/1504651 BSYTNNSLLKDINEYFNLEGGGGSEGEESGGEESGGEGESA

ALGY SNKIY TFMRSAERENKGWOAGLEEHNVANE VP EBRDA NMISK BT INENGRY RMHTRY IGPALMIG

NSALRGNENQARATAGVARLLEGEREREIRALGYE TFYSSICEREKIIKTIENCLEQRVKRWKDSYQWM
VSNWLSRITTQFNHINYOMYDSLSYQADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMN

NINNEIRECSVTYLFKNMLPKVIDELNKFDLRIKTELINLIDSHNITLVGEVDRLKAKVNESFENTMPF
S5NIESYTNNELLKDIINEYFN 82.Protein sequence of the CP- HS_GHRH_Ala8 Alal5 1-29-LED fusion
10TWPVKDENYSDPVNDNDILYLRIPQNKLITTPVKAEMITQNIWVIPERESSDTNPSLSKPPRPTSKYQ
S YYDPSYLSTDECKDIFLKGIIKLEKRINERDIGKELINYLVVGSPFMGDSSTPEDTFDFTRETTNIAVE
KFENGSWKVTNITPSVLIFULPNILDYTASLTLQGQQSNPSFEGEGILSILKVAPPELLTESDVTSN
QSSAVLGESIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSODGPNVQFEELYTEGGLD
VEIIPQIERSQLREKALGHYKDIAKRINNINKTIPSSWISNIDKYKKIFSEKYNEDKDNIGNEVVNIDK
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15
ENSLYSDLINVMSEVVYSSQYNVKNRTHYESRHYLPVEANILDDNIYTIRDGENLTNKGENIENSGQNI
ERNPALQKLSSESVVDLETKVCVDGIITSKTKSDDDDKYADAIFTASYRKVLAQLSARKLLQDIMSRAL
AGGGGSGCGEEGHEGE@SALALQCIKVKNNRIPYVADKDSISQPIEENKTIFOEFBIEOANGD KESLDESIL

DGQVPINPEIVDPLizMWMNMEP LA R e RRIRI X \dad ibany ¥bRSIRICESNNVENITITTSVEE

ALGY SNKIY Tk RSHeAHeY IS GO GREANW ANRMY B EEEENMAE BT BISISPYSYBBYGPALNIG 20
NSALRGNENQAFATAGVAFLLEGFPEFTIPALGYETEYSSICENEKIIKTIENCLEORVKRWKDSYQWM

VSNWLSRITROPNIYACPEIN PREEE CRBR ARAKIBE EYRRRE BAARSHRAERARRI ST DVKISEAMN
NINKEIRECSVERrbisaIM bRsed Bibhs| T ROTIS TEbith B MGV GEY/ ArRILKAKMINESF ENTMPF
NIFSYTNNS K BINEYEN 2553 Piel Reausash el U5 aE SR 178:8 15272 27-LED
TWPVKDEN ¥SDRYAIBN (BEQL FDBDRNL ST oy peA BMISEN IV PERESSETNPBESKRPRPTSKYOS
YYDPSYLSTP%%‘SP&IE&K@é‘r‘ﬁhﬁ‘s‘%ﬂﬂﬁ%@'i&rK*éhH\‘?‘ét\c{N&ﬁﬁ’ F%ﬁ%@ﬁﬁ@@; Fi3fs T TNIAVE 30
KFENGSWKVINITTPSVLIEGPLPNILDYIASLTLOGQQSNPSFEGEGILSILKVAPEFLLIFSDVTSN
QSSAWAGK BHbtNesPsaarenEor agitke s/ SRS BRRIRPQVSEGFFSQDGPNVQFFELYTFGGLD
VEIIPQIERSQ,LREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNEDKDNTGNFVVNIDK
ENSLYSDLTNVMSEVVYSSOYNVKNRTHYESRHYLPVFANILDDNIYTIRDGENLTNKGFNIENSGONI
ERNPALOKLSSRIGS o G B84 PRSP PR T ADAIFTAAYRKVLAQLSARKALQDIASRAL
35 pCR 4 (Invitrogen) is the chosen standard cloning vector chosen due to the
AGGGGSGGGGSGGGGSALALOCIKVKNNALPYVADKDSISOEIFENKITDETNVONYSDKESIDESIL
i ip e

DGQVPINPE INRIEPINEPSEENVEVDDITK ESUORISINV BRI TLITSVEE
ALGYSNKIY BE:P BI ABEN MCSWAGIORENVEIME VIE RPN ITINK KD I SERE8 \IPHEG FALNIG

VSNWLSRITR DK CRELT R A ML IR SR b BRI TS BVKISEAMN
40NINKHRE CSWpleLHannaLste \Wos tRacr Bt SeGst ke | 5@ oy cEnsi RIS URESFENTMPF

NIFSYTNNSILKENINT X E D S IOIBIR SGON RSS! Hag RS AdREs 15 Rekre 2aL Rbh-WO
2009/150469PCT/132009/050665 fusion

TWPVKDFN YSHSRNBIASPiRR| B YRIGHTIPYREEM I HOIRRNGIS ER S SEARPSIEERPBRPTSKYQS

YYDPSYLSTREQHR T fedtithFIuRiNE B GK Hekibing \VWEa b &M e S EBIEDTddREIIRHTTNIAVE 5
KFENGSWKYTN ITPSVLIFGPLPNILDYTA&PLC'SITR%GQQSNPSFEGFGTLSILKVAPEFLLTFSDVTSN

QSSAVLGKSTRERASBUARINMEEP IR G SIRIPEDKRIRPQVSEGFFSQDGENVQFEELY TFGGLD

VEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNFDKIDNTGNFVVKIDK

FNSLYSDLTI%}%[E%%{%,YWVKNRTHYFSRHYLPVFANILDDNIYTIRDGFNLTNKGFNIENSGQNI
A

ERNPALQKL VDGIITSKIKSDDDDKYADAIFTAAYRKVLAQLSARKALQDIMSRAL
10 The DNA sequence is designed by back translation of the LC/A amino acid

AGOGGSGGGGRAGEERANBL RO ENNARI AR ILASQE TN T G [ SY MY SDKFELDES]

L DGQVPINPEIVDPLLPNVNMEPLNLPGFEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVFE
ALGYSNKIYtRe5e88iRE K\RRE Y BHEH ) NSNaNeRa/ DR THAIRIK RD 18 {SKIS F@RYAIOPIGPALNIG

NSALRGNFNGANyArEA G- L b5 FBEMPIB Al a ¥ B ¥ et ERpKINKT (ENEhERENGRAWKDSYNM
VSNWLSRIT@%FWINE(?MYDSLSYQADAIKAKIDLEYKKYSGS KENIKSQVE&I;{NS&VKISEAMN
15NINKEIRE SV LRK NRFCETRD EL RIKBRGO8 TR ETFRIRE 818K B VER VD RIR AK FIES FENTMPE

NIFSYTNNSLreEiNEYFDF 8% Reajeoncequsintanifightt cCébiiéct GdHd g QAL ThaDNAD fusion
sequence is screened (using software such as SegBuilder, DNASTAR Inc.)
for restriction enzyme cleavage sequences incorporated during the back
30 ftranslation. Any cleavage sequences that are found to be common to those
required by the cloning system are removed by the Backtranslation tool from
the proposed coding sequence ensuring common E. coli codon usage is
maintained. E. coli codon usage is assessed by reference to software
programs such as Graphical Codon Usage Analyser (Geneart), and the %GC
35  content and codon usage ratio assessed by reference to published codon
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20TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDINPSLSKPPRPTSKYQS
YYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTPDFTRHTTNIAVE
KFENGSWKVTNIITPSVLIFGPLFNILDYTASLTLQGQQSNPSFEGEGTLSILKVAPEFLLTFSDVTSN
QSSAVLGKSIPCMDPALMHELTHSLHQLYGINIPSDKRIRPQVSEGFF S€ABBRINBESLY TFGGLD
VEIIPQIERSQt&rfeK At TOf RIBKTIINBRNEINR BSIMAEMN 2K Y B feniéy NERYOANTEN-VVNIDK 25
FNSLYSDLTNVMSEVVYSSOYNVKNRTHYFSRHYLPYFANILDDNIYTIRDGEN GFNIENSGQNI
ERNPALOKL%%E%@EL@ Eﬁl?@l@*il’%%\ﬁ%ﬂﬁ?ﬁfﬁ%%ﬂ% %éK'ﬁLQDILSRQQ
GALAGGGGSBGGOBBEISIPALYIQEHAIK NORERNMVAMD KD SBQRERNK I GEEENVQNY SDKFSLD
E SILDGQVP%%Q@%@WN y,%g%ﬁ%lrwg‘g YLNSYYYLESOKLSNHVENITLTTS
VEEALGYSN N E?(M%A L R ESPTTNIMKEDTLDKISDVSVIIPYIGPAL 30
NIGNSABRGNFNQAFATAGVAFLLEGFPEFTIPALGVFIFYSSIOEREKIIKTIENCLEQRVKRWKDSY
QlelvsNWL@%LWB%MHNWM%LSYQADNKAKlDLEYKKYSGSDKEN|KSVENLKNSLDVK|$E
AMNNINKFIRECSVTYLEKNMLPKVIDELNKFDLRIKTELINLIDSHNIILVGEVORLKAKVNESFENT
MPFNIFSYTNR&S END AR REE I8 stepigsieth Re §ash deansthion miHRe tA-emins A% 1-29-LHD

fusion sequence (obtained from freely available database sources such as GenBank
TWEN/KDFENISDPVNDNDIL LRlE%%TTPVKAFM|T%N|NV_|PER SSDINHLSKPPRPTSKYQS

YYDPSYLSTBESGTISTFT L RISIESk RPN L SV EEB\RS BRE RS AR PRHTTNIAVE
KFENG 8WK ¥aINTdEPBYis| e PRI DR YHASR LT QB0 S6UP SE DG EGEISSHIGYAPE FstIFSDVTSN 40
QSSAVLGKS| PVIAL MHEL YGINIPSDKRIRPQVY.SEGFFSUGP ELYTFGGLD
VEIIPQIERS%%% ﬂ&%%é%@hﬁ%ﬁ&%%B%Q&/%E&R&ﬁ%@fg WNIDK
FNSLY SDLTKeMSEVVVSSEMNUIONAT ERFSR FRadmgFrameD D N1y MR DEFNTTNRISAENIENSGQNI
ERNPALOK §§r1\é¥'%‘-5&5&4@4%%%3@WQQRH%%%@%XB'&%%R&LQD"—SRA'-
WO 20091150469PC T/GB2009/050665 , .
AGGGGSGGeGHEHLas ANEYHE  RORISA LSEIVENORD &1 Sparatak Ao NQReEs DK FSLDESIL

DGQVSINPERREARK VMY E Rk BERESY E BRSO RS - SOUNMEN TLITSVEE
ALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAHEVVEDFTTNIMKKDILDKISDVSVIIPYIGPALNIG

NSALRGNFNeS ARG A R e EEHSEIeY RS AN PRV E NS SRR AL RN B EERIRORERWK DS Y QWM

5 coding sequence ensuring commeon E. coli codon usage is maintained. E. colf
VSNWLSRITTQENHINY MYDSLSYR%@F%AIKA IDLEY KYS%SDrKENrIKSOVENL NSLDVKISEAMN
NINKFIRECST YLKKIRIL PRVADEE RTRTECIRLIBSPRINAG SR RAIRYR ESEENTMSF
NIFSYTNNSIGphIdE goon Usage7Amatyssin (anestie arfidibeCRES cGHRK abtl/datlonl - 29-LHD
fusion 1 : ~

TWPVl\/l‘QE(%FN\L?SS&1 B N B TS B IR A A RSO R A TR SR Bl B ¥R TSK YOS
YYDPSYLSTEROIRE TReMEaMK PR sE REPIGrarignrer V&80 G DSBS PREETFE PMAHTTNIAVE

KFENGSWKYZYUEHBS 4 |EBRL MK TARL T ARAQON RS BT Bl S EABRERLTSDVTSN
QSSAVLEKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNVOFEELYTFGGLD

15 VEITSOIEREGER RKADE Ean 08N R NG F1eTar e edisReIorkk Mesioky NFDFDNIGNFVVNIDK
FNSLYSDLTNVMSEVVYSSOYNVKURTHYFSRHYLPVFANILDDNIYTIRDGENITTNKGFNIENSGONI

ERNPALOKLSSESVVIDLEIKVCVEGIITSKTKSDDDDKHVDAIFTTSYRKVLAQLSARKLLQPILSRAL
AGGGGSG d&?@@@&gg%dﬁ%gmﬁmgv%wmlwaFENKT|TDETNVQNYSDKFSLDES|
L DGOVPINPH¥DEHHRNINK&M ERION LS GIE Efviey BRIMK i eD yingtey Vs B KeSSSVEINIII TTSVEE
20 ALGYSN Pgﬁ g I?Q_ﬁr F. \, % K LDKI SYIIPYIGPALNIG
NSALRGNFﬁg{L@}? N @@é I\j lfpl/ﬂ%cg%@{gg KT VKRWKDSYQWM
VSNWLSRITFe¢NpE MY OKey DS IS Y OB Alefipgd BEHYK KIS C SDRE MG EMER IFENSL DVKISEAMN
NINKFIRSCSMERYAN MUBKMDEL NERRET KT e N DO VGRS MNERFENTMPF
NIFSYTNNSLLKDIINEYFN 25
30 Hy) has the sequence VRGIHPFKTKSLDEGYNKALNDL. This seguence
information is freely available from available database sources such as
GenBank (accession number P10845). For generation of a specific protease
| cleavage site, the native recognition sequence for Factor Xa can be used in
the modified sequence VDGHTSKTKSLIEGR or an enterokinase recognition

35 seguence is inserted into the activation loop to generate the sequence
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88. Protein sequence of the CP-MS_GHRH_QALN-LHD fusion
TWPVEDFNYSDPVNDNDILYLRIPQNFLITTPVKAFMITQONIWVIPERFSSDTNPSLSKPPRPTSKYQS
YYDPSYLSTDEQKDTFLEGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHTTNIAVE 30
KFENGSWKVYPRITPRSAIFGPLPNILDY TASLILQGQQSNPSFEGFGTLSRIRGSRBFDITHFESDWESN
OSSAVLGK SIEGMDERTAS BIEDKNRAHQURIG | NIRSD KRIR PRV SEGREREQDGP MYRFEELY TFGGLD
97EIPQIER KALGHYKDIAKRUNNINKTIPSSWISNIDKYKKIE DNIGNFVVNIDK
Sy SDLINIRE Y S R ORR T PR PR A SN T RKENIENSGONI
ERNPALOKLSS EBAARLEHIVE BIIGHTS MK SBRODEHOMB AFFOB R K \BaAI Z9d#IKeRIQPILNRAL 35
AGGGGSGG - | KFSIDESIL
DOOVEINBE T R P A B R e e £ T AR BT T TSVEE
ALGY SNKIY Fitherseng: kv e oA e eNivgaKamase D he TN KIeo TR IR SEYSSAIRYI GPALNIG
NSALRGNFNQAAREGNAE L ffe RREEIBiMefer 'ﬂﬁ)&%ﬂ@ﬁ%’égw bt R RMKRWKDSYQWM

VSNWLSRITTQFNHINYQMYDSLSYQADAIKAKIELEYKKY SGSDKENIKSQVENLKNSIDVKISEAMN
A0NINKFIRE E'SMPEEERAHAT BRIISRIPQIATS BUHAEEPAR IS SR E VTR SERKSRES FENTMPF

NIFSYTNNSIth# DA EX R &9.Psoteimsenuencecgkthedilrdd B el gLdybrdusiare
TWPVKDFNYSDPVNDNDILYLRIPONKLITTPYKAEMITONIWVIPERESSDTNPSLSKPPRPTSKYQS
YYDPSYLSTE?EB@T%ME%%@&K B%%Qﬁlm §WS§$5ED%%WHTTNIAVE
KFENG SWK¢MUtTig SUIniF@P EP bl DYToRSLSHe GO QSNBSEE GECRSHONREFE LT ESEVTSN 5

VEIPOIERSATRERAL EAERITARHO KRR P TN DR A LT ERONEERFVWNIDK

ENSLY SDLTRRANSEMPEsSUN\AN HTEHYE S REIMER\ARANARIOD NPETFRBEFAdSER#EG PNIENSGQNI

ERNPALQKLSRESWY I FTKMAYD GHTs K TSP DI VAPAETORY REMBAQLSABKALQDILSRAL
ACGGCSGGCGSGGGCSALALQCIKVKNNALPYVADKDSISQEIFENKITDETNVQNYSDKFSLDESIL
10 143, September 13 2004). This optimised DNA sequence is then

DGQVPINPERRIc-EMNYNVRRDLRGES KR RRET KY EPMIARYY YEESQKLSNOY R TLTTSVEE
ALGYSNKLY FLPSLﬁEKV.NKG\é%%CLFLNV%%I\\#EVVEDFTTNIMKKDTLDKISDVSVIIPYICRALNIG
NSALRGNFV\PIC?RE% BN P BB P R B VP PEPESIQEREKIIKTIENCLEQRVKRWKDSYQWN
VSNWLSRITTQFNHINYQMYDSLSYQADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEANN
NINKFIRECSYT. PKVIDELN ATKTELINL NIILVCEVDRLKAKVNESFENTMPF
15N|FSYTNA@%@W&f@’\é@%@ﬁ%@%?J;gﬁ’é%%é}té@ -hGHRH29 NBA M27L -LHD fusion
TWPVKDFN YB® Ry NBNDIEY (SRR GNKatTT#igR ARKT ONSN EPEREESDINBBISKPRRPTSKYQS
20 YYD%Y@JPEJQJEQSQ'—K@H‘% CRINERRICEELINYLVMERBENGIRS B FRP TERE TRHTTNIAVE
KFENCSWKVTNIITPSVLIFGPLPNILDYTASLTLOGQQSNPSFECFCTLSILKVAPEFLLTFSDVTSN
QSSAVLGKSIRORITSHONAERFRIC TIPS LRSI IR SR etV e HeS BT FAIAYESELY TECCLE

VELIPQIERS@bREAE Y KRHMRLENINCTIBGESWHS MRIY S ESEK WNREKRING GNFVVNIDK
FNSLYSDLTNYMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYIIRDGENLINKCFNIENSGQNI

25ERNPALQKY SEERRISLMAMIS/ BV EH HERHFESTES R AR P NS Y RR $RE8 LS ARKR L ODILSR
ALAGGGCS BN GAGHHE G A0 DK ORI B/ MBS RIS N SHT REFNYEQMY SDKFSLDE

S ILDGQVPINPEIV PNVNNEPLNLPGEEIVFYDDITKYV SYYYLESOKLSNNVENITLTTSV
EEALG?%NK‘{%{?[%E%&@ %dﬁﬁﬁ\l\ﬂiﬁﬂ%@ﬁ#%%ﬁ%ﬁdﬁ vSURPYIGPALN
IGNSALRGNBRQAFZSTIAGONBIOTE GRRFERT PAQSHI TFYISS I OER EXHKSHINCLEGRVKAWKDSYQ

30 dé%ested with the same enzymes but is aiso freated with antﬁrcti
WMVSNWLSRITTQFNHINYQNYDSLSYQADAIKAKIDLEYKKYSCSDKENIKSQVENLKNSLDVKISEA

MNNINKFIREOSIPIIaSR NIB A0 K&NIFE PRECE B ORTIR TRENGLI D S1ENTH HGSENOR LK URESEENTM
PENIFSY TNNgkéA<dANEYBINT vector backbone are gel purified and the purified insert and

30  vector backbone are ligated together using T4 DNA ligase. The product is
transformed with TOP10 ceils which are then screened for LC-linker using
BamHl/Pstl restriction digestion. The process is then repeated for the Hy
insertion into the Psti/Hindll! restriction sites of the pET-LC-linker construct.
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91. Protein sequence of the CP-hCHRH29 NBA K12N M27L -LHD 35fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFNITQNINVIPERFSSDTNPSLSKPPRPTSKYQS
YYDPSYLSTDEQKDTFLKCIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTEDFTPHTTNIAVE
KFENGSWKWSIWIFREIFCPLPNILDYTASLTLQGQQSNPSFEGFGTLSIERVARBEFISEFESDVTSN 40

QSSAVLGN SEfMHMRIIARNSEICTIRISAHMEC b RRFRICRI RRQYSE GF-BROGENNRFEEL Y TFGGLD
VEILPQIERS’SRI;RI%E%A%I\_;%HYKDIAK LNNINKTIPSSWISNIDKYK@IFSEKYNEDK%TCNFVVNIDK

FNSLYSDLT AR I HI R RGN OB IBSOE Y TREENIENSGONI
ERNPALQKLISSESN DLUFTE DY/ BEHTISHITK SIE QR ADAIFITB KRINWL GO LSARIGNEQDILSR

W02009/1504 0 . , .

LAGOEG SR SR S B RnIa AR QR IR ADIRD NS SRR FFBIERUBR soKrsLDE
S ILDGQVPIRBERIDPEIOR K/SOUiFE PLOMECERI VYD D IBeYNASY LNSYYYLESQKLENNVENITLITSV
EEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTNIMKNDTLDKISDVSVIIPYIGPALN
IGNSALRGNENQKFATAGVAFLLEGFPEETIPALGVFETEYSSIQEREKIIKTIENCLEQRVKRWKDSYQ 5
WMVSNWLSRIEFEINH INPRORHSEP8 phH sk IHESY &5DKENIKSQVENLKNSLDVKISEA

KNNINKFIREfHaMbaWwK WbBéadie BrbiteDh RIGVEELINISE B Bl Lk Gre MR L KNS YINE SFENTM

PTNIFSYTN SLLKI?T NEYFN 92.Protein sequenc of thef 81-¥ermitanal-hGHBH BA M27L -LHD
10fusion or multidomain fusion expresslon where the targeting molety IS

HVDAIFTQS YR IAD B ARK LIGDACRR NINN it M iteN ANVPANS DEM S DN THiY L RIPQNKLIT
DIGKKLIDY LA o R BE TR P PR E KBNS IR T HROT ISSRLPNILDYT 15
ASLTLQGQQBRPSHEEFCINESICCAFEF IATTRS BUTENES SAVR!E KSiF T ATAREL THSLHQL

YGINIFS DK R DOy SE I SR RO ERE T RAGBLDVEHIPOIER SALRRKAHGHY FDIAKRLNNI
NKTIPSSWISNIDKYKKIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSOYNVKNRTHYF

SRHYLPVFARH BHBNIeeatancloeiN Ko HNsERE BNEE R IR RItSEL S8R Is\AS CFat KGOV NK SEEK L
\Z(DDDDE@R%S@L@%&V@B'BLEY%W@@@@@ REA S ErhNM QY FAKE ShRESILDGQVPIN

0 . . : :

PEIVDPLLPNRATERT R3S A B Fereri g RehRA ER SR SRR FRRIFACISr SVEEALG Y SNK
IYTFLPSLAEKVNEGVQAGLFLNWANEVVEDFTTNINKKDTLDKISDVSVIIPYIGPALNIGNSALRGN
FNQAFATA$HAFLL GFP SFTIPAkGMFW%@R’gKHKTIENCLEQRVKRWKDSYQWMVSNWLSR
ITTQFNHINYOH PEVORBATKAKIB! KENIKSQVENLKNSLDVKISEAMNNIKKEIR
ECSVTYLDKRMNL FKC/HRME [NeCRIDIAaTK TR AISH NINKWIG ESIIRL IKAISEN BSRERTNIBENIFSYTN

25NSLLIPINE SENIFGR IR Ge Mepioqe i Ya S TIUNERY SDPMONIRrfion of a

ILYLDTH NTLANEPEKAFRITGNIWVIPDRF RNSNPNLNKPPRVT _ _
SPKSGYYDPNYESIDEeRBTE SKE| REFKRENN SRErast eSO M FPERNINEPIRETFD FDV 30

DFNSVDVKTRGGNM YK Catl Rt \d VAR EN I E9BEs & STdrSlatNIdrdRE (ebaAkep | 1S ISP
RFMLTYSNATNDVGEGRFSKSEFCM DPI LI LMHELN HAMHN LYG JAIPNDQTI SSVTSN IFYSQ

YNVKLEYAENAERE PREHBISSARK Q9 R AL BAESNORKR ERES FPEANP SSERIPRS VP K LI
RKYRFVVESSKa \6EYIeREKENTEMNY Eel (N kdr Ry oA KINGY MK INeSBNAtDRVItAR | LDD

NV DI OB BN e ericl RN TR RARTS UM Ra I ddhain, & DRARGHRRE TR
designed for the GS spacer and targeting moiety (TM) regions allowing
incorporation into the backbone clone (SEQ 1D1). The DNA sequence can be
arranged as BamH|-Safl-spacer-protease activation site-SST28-spacer-Pstl-
Xbal-stop codon-Hindll (SEQ ID5). Once the TM DNA is designed, the

30  additional DNA reguired to encode the preferred spacer is created in silico. It
is important to ensure the correct reading frame is maintained for the spacer,
887128 and restriction sequences and that the Xbal sequence is not preceded
by the bases TC, which would result in DAM methylation. The DNA sequence
is screened for restriction sequence incorporated and any additional sites are

35  removed manually from the remaining sequence ensuring common E. coli
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35 CRELLVKNIDLPFIGDISDVKTDI FLRKDI NEETEVIYYPDNVSVDQVILSKNTSEHGQLDLLYP S
IDSESEI LPGENQVFYDNRTQNVDYLNSYYYLESQKLSDNVED FTFTRS | EEALDNSAKVYT
YFPTLANKVNAGVQGGLFLMWAN DVVEDFTTN | LRKDTLD KISDVSAI IPYIGPALNISNSVRR GN
FTEAFAVTGVG MOBERFREFTIPALGAFVIYSKVQERN El | KTI DNCLEQRKRAVRISYEHIV

S AV | N g S T o o e AR
NSEONTI PRI RIGETTR SR B R e oS B ACR S AGHIERRABRT LAGLILLT
WCVEGCSS@HWR@'@BKCRWNHmﬁ@ﬁ|UEESEGMT@E%6§TMmﬂRDLK
TWPVKDEN B LT TR LSO B R T NIV Pk SELTRBEL SRppRPT
SKYQSYY DFIVH S TDESHDITFs$AEINKL SEIRENER DI (GER IONY B BPsMEERBTPED TEDF 5

TRHTTN'AV%'@EH@%\@/EM%EFBﬁVééﬁ@fri-BuNslEﬁé’ﬂéﬁlﬁgg@%&@é%’&ﬁéﬁEQFHES ILKV
APEFLLTESDVTSNQSSAVLGKSI FCMDPVIALM HELTHSLHQLYGI N | PSDKRIRPQVSEGFF

SODGPNVQEEBATEEELDVEI | PQIERSQLREKALG HYKDIAKRLNN | N KTI PSSWI SN IDKYK
KIFSEKYNEDKDNIGNEVVN | DKENSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA
NILDDNIYTIRDGENL TNKGENJENSGONIERNPAL OKL SSESVVDLETKVCVDKSEEKLYDDD 10
DKDRWGSS é@f’%}kﬂﬁqﬁl AHBR B T PR HISETNVONYSDKESLDES | LDGQVPI
NPE IVDPLLENGNMERL NRGEE IME¥PREHACIRIEN SO ETTRQKLSNNMENGREFIGVEEA

GNSALRG N EROATRAACNEL FEGREERH B T ey SErSEER) Ao DR et
WKDSYQWMYSINESISSRIPORF K- eOMY DB Y SHaiTM-EpaceD LEYKK YESCSIIGE KK SQVE 15
NLKNSLDVKIGREANMN @E}%ﬁ@&@%b%@é%ﬁ%’z W&E@dgg@e Nihl-VG E

VDRLKAKVNESFENTMPFNIFSYTNNSLLKD | 1 NEYFNLEGGGGSGGGG SGGGGSA
LVMKPIQKL IWE ISteETRRINACGE Sisesh s G R P EGRRD AE D BrO EK PSRSGISNETOR

FECTTH@PW@%@%@L&&L%E&@@éﬁs‘?‘Q@ AR TagtpObdnThe BZORAARGEFxample 1

Preparation of a LHN/A backbone construct The following procedure creates a clone for use as an

expression batib e 8r RaRtBASHHGE R HREEs PRI -SaRpiaR KAl Hitpibaration of a
serotype A bagestetonectGERitD BathaughPite prsteiedonesmnarasthadsimsertrgquadlyrapplicable to all
LHN serotypes such a otype B (SEQ ID2), serotype C ID3). and serotype D (SEQ ID4) and
other protens PO DR TR oA BN B PILaHtE P oy g the Aaopriate
publis_hed sect_beriw»fsﬂesym&tbeﬁM@Im;ﬁa@smﬂmdtthmgm e:kpﬂe_sgs'éi@ vectors pCR
4 ('”V'”%e“)Hés’t'?ﬁt%%oéﬁ%%g‘@éﬁvﬁ'?&H&gS’@ﬁFQ{&E@Q"e’& s E‘?rﬁ‘ﬂﬁrl?‘ihﬁ?ﬁgﬁ@@ sequences

within the vector and adjacent sequencing primer sites for easy construct ¢ tion. The expression
vector is baseiPasehegyFatigN dviey el enpres siep Ve cttivpicRiaPbderP Risaiiaatirtontain the 15

mullple cloniag SNl BaERH R R SCROBHGKILEN SRR SRRl agipgnt of the

expression vector has been removed to create a nonmobilisable plasmid, a variety of ditferent fusion

tags have bedRSHSERBLIFHSS L HilRRaOH i HOSERIER IgaRY ki sEmddR R EVector
backbone hashgerspmawitasimplify swaickmsg.eOcontains the LC-spacer-activation

25 site-SST28-spacer-Hy DNA (SEQ [D25) which will result in a fusion protein
containing the sequence illustrated in SEQ 1D26.

Exampie 3 Expression and purification of a LHy/A-CP-88T28 fusion
protein

30 This example is based on preparation of an LHn/A protein that incorporates a

88728 T™M polypeptide into the interdomain linker region (SEQ 1D26), where

the pET expression vector ORF also encodes a histidine purification tag.

These procedures and methods are equally applicable to the other fusion

protein such as those shown in SEQ ID7-14, 42-48, 57, 60-91. Where

35 appropriate, the activation enzyme should be selected to be compatible with
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Preparation of LC/A The DNA sequence is designed by back translation of the LC/A amino acid
sequence (obtained from freely available database sources such as GenBank (accession number
P10845) using one of a variety of reverse translation 25 software tools (for example Backtranslation
tool v2.0 (Enti¥feetyieamHI/Sail recognition sequences are incorporat@d BGHreGEned3' ends

respectively ahthprotepianaetinmaintoditingitht creaciggading frame. The DNA sequence is screened
(using software such as SeqBuilder, DNASTAR Inc.) for restriction enzyme cleavage sequences
incorporated during the back 30 translation. Any cleavage sequences that are found to be common to
those require&xyréssiclonirig-aystef-a&/izinoved by the Backtranslation tool from the proposed

e e heBrERsi o RIITANR-CRIEERY HRgh Ao L e e SeRIRT

assessed by reterence to software programs such as ge Analyser{Geneart), and

the %GC>35 Eoptetlandeadaie Jhherafionassas dBIspritéaece. b hulllishearasngoandvo

200911504690 T3 20PAPORGR Usess Aabies IR ARRCINEA Fseptember 13
2004). This o timiéed DNA s_e§quenqe containing the LC/A@opézn reading ﬁﬁfﬁggﬁﬁihen

commercially $§#R S¥RIEEHRIPR:FANe ek iEiecHdire diciitor SInMBrG& oSG @M@ is provided in
the pCR 4 vegtotbatreparasiomelidl AT seshitheddNA seguginesdsrarziones By kxfranslation of

the HN/A amipo acid sequen btained from freely available database sources such as GenBank
(accession n %%'P‘#ﬂi‘ﬁgﬂé) %il%sga\@%\‘ L&\}gf’l ?f&??&@&%@ﬁ&%&ﬁSW fﬁ?%ﬁﬁlﬁi;g’?ogls (for
exampld Backittdrestatipprivtinve0Qbaielechoh )). A i st aestriC tid rwéecjugndet addedetarte N-terminus

and Xbal-sto 58 -Hind Il tgthe G- [ ensyri @e carrect readipg f in maintained. The
DNA sequen@gq’ﬁ §%§e@g§ (ﬁ%it% s%ﬁ%ﬁeﬂééghmélsé é@gct] uﬁaﬁlﬁf?ﬁ\l‘x@r ﬂ%ﬁgﬁ(@ fE&triction
enzyme cleaBige sddiehdies inttotperdfetialiieing the back 15 translation. Any sequences that are
found to be common to those required by the cloning system are removed by the Backtranslation tool

from the proposed coding se’(%uence ensuring common E. coli codon usage is maintained. E. coli
codon usage fHH858488PbY/ Fetbrece o 28fafeBrograms such as Graphical Codon Usage

Analyse[iGew&taa@éhq%@&aﬁm 8p ot aromid0-Hsage BT 35568581 Pyatsfarence to
published codon usage talble (for example GenBank Release 143, September 13 20046. This
optimised DN%PBE%&W&% ¥s ﬁie‘ﬁ egﬁnfgjélgﬁf% QiS5 (55 ExaripRWPERRIKE 68" Geneart or
Sigma-Genosgystan@issipwdsdtimgthiecp&ihglsacioni?d Bsepasgianisd thedatestioraping(LC-HN linker)

The LC-HN linker can be.desi from, first principle, using the existing sequence, information for the
linker as the t%@pfg?g.’ If%rgef(oa?mp er,nf gt%%'ro%%%dAtnﬁkgtr} %\r?ﬁ?s? Té%agg geﬁn%‘ ;@ tﬂé[g ﬁ#er-domain
polypeptide reiang et bristing alieen (28-S oinegwhithis distiaidp duidge ddetivedn 5C and 30 HN)

has ihe sSaUSNGERRUPBICTICSIRERYNEMNGL e SEaanee B Bion i ipqhpavalabl fom

available database sources such as GenBank (acces: °10845). For generation of a
specific proteB¥d EETEYE stashewmtitie reeonEsiiGeauUBA cETsHTaptheXiEdaR BSGSed in the

modified seqyppeniAHE DB Fhik2R O PREAIGRKINERM 19eRSAIORialysed against 5
L of 50 mM HEPES pH 7.2 200 mM NaCl at 4°C overnight and the ODago nm
measured 10 establish the protein concentration. Add 3.2 ul enterokinase

25  (New England Biolabs) per mg fusion protein and incubate static overnight at
25°C. Load onto a 0.1 M NiSO4 charged Chelating column (20-30 mi column
is sufficient) equilibrated with 50 mM HEPES pH 7.2 200 mM NaCl. Wash
column to baseline with 50 mM HEPES pH 7.2 200 mM NaCl. Using a step
gradient of 10, 40 and 100 mM imidazole, wash away the non-specific bound

30 protein and eiute 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 about 2 mg/mi, aliguot sampie and
freeze at -20°C. Test purified protein using OD2ge, BCA and purity analysis.

35 Example 4 Construction of LHW/D-CT-G820-C8T28
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35sequence is inserted into the activation loop to generate the sequence WO
2009/150469PCT/GB2009/050665 VDGIITSKTKSDDDDKNKALNLQ. Using one of a variety of
reverse translation software tools (for example Backtranslation tool v2.0 (Entelechon), the DNA
sequence entEHRyAI&Hihker region is determined. BamHIISall and PstlXSaHSRAYCAESeHIndIll
restriction endymddiegisgqeecadurearpatated alobeeitrensndsirthexpoessidbneashsirdcames. The
DINA Seq“e”?&'srﬁﬁﬁ?oe&%ga&“jh o E%sssgcgﬁ q&nse‘?gbﬂ%'ge 3 'é‘r?@j %%s'é}i-) ZJ{?M eig'c“on enzyme
cleavage sequences incorporated during the back translation. Any sequences that are found to be
common to thosgariggireddyninaliiénithg spstelocationainoiaia. bytisceRaiciaisskarsttool from the

proposed codipg,sequence IALTSHIATRRBRR Es $98 G4 YRGS FMANtBGgH Breoil codon

usage is assessed by reference to software programs such as Graphical Codon USage Analyser

(Geneart], anef 86 D4(SE 8pAteNERINITRIEN IR rafp!issbia sisd Baigcpdivie BEBHhed codon
usage tables gigigxasnple spanBankdrelsann ddnaentesraed@ndtf4d Hisrantimised PNA

sequence is then 15commercially synthesized_gé);r example by Entelechon, Geneart or Sigma-
Genosys) an@53ByidBdtiisuFEEREs BelaBkiNE SR @ UG IR R oF PO th SR bne clone Due
to the small sergjithe aetivatandinkerdomsiihedtarsicsredsustng @ dasibAb/ sicthpragess td he pCR-4
linker vector i%sclggveéj tyv'ght%%"mHl + Sall combin:iuio?) restriction enzymes and the cleaved linker

A

vector then séRves 28 the rl(j-:‘mpleerqtﬁ%?cggsm%ﬁ?pf ir'ee'striction enzyme cleaved LC DNA. Once the

LC encdding DNA is inserted upstream of the linker DNA, the entire LC-linker DNA fragment can then

be isolated ar;g}é g{ﬁ;}"e& ?H&gpﬂﬁﬁfp&%ﬁ%m@”ector MCS. The LC-linker is cut out from the

PCR 4 cloning vector using BamHIIPstl restriction enzymes digests. The pET expression vector is

digested withfthe asrnNERBMPHub28 seaeened dithaftdriupiiospiadbe ¢@aiea@ra precaution
fo prevent re-ggulgeaginBe ThedkGiduenanthiie g owgeiar Baskaragiace gelayfed)and the
|

purified insert and 30 vector backbone are Ii(t;ated together using T4 he product is

; 2 K . ase.
transformed WSS P0G ARERPEREAR N %é%ﬁ@%ﬁﬂl@ﬁ%ﬁ%@%d%ﬁm i &N 8striction
digestions Theqyaeess isHhepepaateddar the FiNinsegignAiste e Rstitbndts regrisgon sites of the

PET-LC-linker construct 0 5046 T7G1320091050665 Screening with restriction
enzymes is sﬁfﬁ%?gﬁt %délﬂgéffﬁ I agllrl?a%i e ' oFRERs QIP%SHB%%@E SHREIR é']dy sequenced
confirmed duragesyrohesverstoivave atidarsujtiharsubattofiorgeabsqriee lditBpanaras ftodhe backbone,

where similar i g re bejpg,k d inserted [ f 53 sma|l ion to
confirm corre(r: ll;releggegretliogl}% %gjl?ﬁ]ed.{@m\% ng)qrgé)lt’ru&f{)n %? E&ﬁ}%@%ﬁe%ﬁ?&% The
following prodédigieereatds Beksmiégo Mds srdesiraedidneeasitiaaeiop MultRfbrigghttusion
expressign WRRES daei iRl grliac BRI EYY isAdU Gsemies. Cany ahBRANERD dRS pEClRgSe and

translocation domain. This example is based on preparation of the LHN/A-CP-GS15-SST28 fusion

(SEQ ID25), IR eI dERMSs BnBARIFIDEE 4R diRiatRPEBDIICaDIE foRTE ateSbikEP Protease,
translocation gagLiENc&dsions tadteresthebtMsisodiergirahtst the teansiosatior drpenTio, this example,
aflanking 15 \?vmlc O\g&ix dg# glu te on DAM methylation. The DNA sequence is screened for
restriction sequences incorporated and any additional sequences are
25 removed manually from the remaining sequence ensuring common £. cofi
codon usage is maintained. E. coff codon usage is assessed by reference to
software programs such as Graphical Codon Usage Analyser (Geneart), and
the %GC content and codon usage ratio assessed by reference to published
codon usage tebles (for example GenBank Release 143, September 13
30 2004). This optimised DNA sequence is then commercially synthesized (for
example by Entelechon, Geneart or Sigma-Genosys) and is provided in the

pCR 4 vecior.

Assembly and confirmation of the backbone clone
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15serine spacer (G4S)3 is engineered into the interdomain sequence ensure accessibility of the ligand
to its receptor, but other spacers are applicable. Preparation of spacer-human SST28 insert The
LC-HN inter-domain polypeptide linker region exists between the 20 cysteines of the disulphide bridge
between LC & 3N1fEInsertion of a protease cleavage site, spacer and&rtaRstinesmeiety (TM)
region into thénactisiatido loaaterne bHaRBSYBOSVEEsedrasialetiqeEaftware tagim@fahexample

Backtranslati |.v2.0 (Entelec se determine the DNA seqyence encading the linker
region. For c&%&ggglxe%sgépﬁ%@o an EE%E?E% tg%e%ﬂgnwé% 2 eeﬂ§fé(§rﬁ?§#s of t7e Fi1 omain, a DNA
sequence is dasipehfodihg GBS SpdcE ad(Birgeling) neiste @ oegjiemsnaliopdrgrimberporation into
the backbone e . nce e qﬁﬁm ll.spacer-protease
activation site%%&rztg?s%o%ge%%s%a %@)ﬁ%%%%h&&%%ﬁl%@%%ﬁhgnce thg| t{%l%gﬁf%\ﬁis designed,
the 30 addlitioh@® RAEr&iited Wstiscde ane phtdariaatbpdctiasChdarrnshieonrggahportant to
ensure the cogirgireadineEasReKsINa BERAcias ihe.opRertne DERS Asgdastrigliaperpuences and

that the Xbal sequence is not preceded by the bases TC, which would result in DAM methylation. The

DNA sequenc¥ifs PR @neh T8I teRIIGH UL §181RES R IBPSEAR e aHY £06RIALIRNGS are 35
removed mantedindiomnioe desiaining setpeCetKkIHiY cOMIMan E..oa8g\WHe two-step

2009/150469PC£I"_,/GPB 009@% 665 codon usa efis m%intsin . E. cili? codon usage.i% assessed by
reference to SOfWA e%?ob O0R s Eaa88R Aff 9§eﬁ@%r{8 Wf 2 the %GC
content &ihd cetiymesageriiossssedsddby tefeiah daidosiubisheatigmded pSiyd-Hidesrifor example

GenBank Relﬁéﬁez ptem . Thi o e is,then commercially
synthesized (for gxéﬁr% g) E’y EE]']}%%%]E%@% gﬁ%ﬁr o%c%?g%%%%r%%s%ag#ﬁs& EP(?\% %&i %18 the pCR 4
vector. AsserSiRisaed comfithrithFtor this bacresinetion renzpmesrdeand-treatt &indUsgacer-activation

site-SST28-sRaeeksdi HARHA FrE Pl 8 86 RPEII0BRFORSEH LI RFRID Biand the newly

synthesised pCR 4-spacer-activation site-TM-spacer vector encoding the SST28 TM (SEQ 105), a one
or two step mitRbFEaR I BN LI e tihkesEh-srRarBHSI2Ed RN BEIMIINA is less than

100 basespairghid® Wsirgstheipaersirm PRIk dbatShiheBHiBkajasier mrahadasartadirectly into
the backboneB struct buy cutting the pCR 4- spacer-activation site-TMspacer vector with Sall and
Pstl restrictiorlu ernzymes 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 20 restggcti y | ai"l‘ ligated into similagly dig 2 R 4-
spacer-activaﬁgﬁiﬁ?g&éwﬁﬁgg\%&@%ﬁi graﬁfi é%‘a%ﬁc??s&a&'ﬂ!@l@zﬁﬁg% g? %sljgg-spacer ORF
in pCR 4 that can be excisptif@if the vector using restriction enzymes BamHI and Pstl for subsequent

ligation kyo SW@W%@%&%@E&&?@%@H%igrl?ﬁ#i&?IngﬁrH%téﬂpfﬁgﬁr{&@rﬂ)&é?Q@%er'aCtivation

253ite-55T28-s§acer- which will result In a fusion protein containing the sequence

illustrated in 2B1H peiyrpRiidersh B iaRoaY parmiitoRlotne LRt 8F88 Hision protein
30This examplg)is Wasesl ARPreBaraRBrosaon. HMsHPraRIn thpidnedRAIaiesa histidine

purification tag. These procedures and methods are equally applicable to
fusion protein sequences such as those shown in SEQ D15, 16, 18-24, 27-
25 31, 33-41, 58-59, and 93-94. Where appropriate, the activation enzyme
should be selected to be compatible with the protease activation site within

each sequence.

Expression of LHy/D-CT-CST28
30  Expression of the LHW/D-CT-CST28 protein is achieved using the following
protocol. Inoculate 100 mi of modified TB containing 0.2 % glucosamine and
30 pg/mi kanamycin in a 250 ml flask with a single colony from the LHn/D-CT-
CST28 expression strain. Grow the culture at 37°C, 225 rpm for 16 hours.
inocutate 1 L of modified TB containing 0.2 % giucosamine and 30 pg/mi
35 kanamycin in a 2 L flask with 10 mi of overnight culture. Grow cultures at 37°C

130



S5T28 TM polypeptide into the interdomain linker region (SEQ 1D26), where the pET expression
vector ORF also encodes a histidine purification tag. These procedures and methods are equally
applicable to the other fusion protein such as those shown in SEQ 1107-14, 42-48, 57, 60-91. Where
35appropriat® @r8oaefivtion enzyme should be selected to be compatibleP@itieBAE /050665
20091150469RGITHE BRAOOLAEAE 6O Dhe protedse Retivationasitewithiore aeinseauessarfexpression of
LHWA-CP-S$T28 Expression.of.the, L HN/A-CP-SST28 protein is achieved usj following 5
protocol. Inoc&@t%ei%{) i.renI’[Sc())f%qr761ozf\iifi(zx(h ‘?IB{CAQH éiﬁ?r% G 2% 5&%@3%@ iﬂaﬁfig% iR namycin in a
250 ml flask witbvaadingie dotomfuiitber tHeHddrs-CPSST28 expression strain. Grow the culture at 37C,
225 rpm for 16 hours. Inoculate 1 L of modified TB containing 0.2 % glucosamine and 30 pg/ml
kanamycin in a 2 L flask with 10 ml of overnight culture. Grow cultures at 37C 10 until an approximate
0D600 nrh of Busisabaeresd-Hvkhieh-pSinEfBiddethe temperature to 16C. After 1 hour induce the
cultures with b@%ﬁéﬁgbaww%@éi_%%w RITYERRU eTSEs , RUIB G MR NdBYanGP-SST28
protein 15 Defrost falcon tube containing 35 ml 50 mM HEPES pH 7.2 200 mM NaCl and
approximatel RO 8N &S0l B9 21(5E SPEAgdsiEBId PRl SRt thdearpssieq 20 §5'ensuring the
sample remainsseoeRopRIN dhe lysediselissilis AOAIPR cH6! foSHhMiRUIpS=d @arldhg sgpernatant onto

a 0.1 M NiSO4.charged, Chelating column (20-30 ml column is sufficient) equilibrated with 50 20 mM
HEPES pll—| 7%@d@&ﬁ'%h§%r§§ﬁ*§ g}‘é’@ié‘g 8f§lﬁ?9fé%uaéllﬁ6t R I1Iidl£6\ié‘3,v‘§fash away the

non-spetffic mhangedrOiedtading ehiterth¢Z0sI0mp roveimwith 206oe )imddd toteted hveitald@d fusion

protein is dial q@@ﬁ%s L. {mM |—| SpH.7.22 aCl a rnight-and the 0D280
nm measureci{"‘?c\)ﬁ estab lshh%eTgoégln conéﬁe%éati@gfrﬁd% %%{5“ @r"at'eepo!k?rijs% %ﬁ?’(ﬂﬁe@v ngland

Biolabs) per ri/firsigagsietaire an@waiaastatipesiteiighndiRe®in sad eute the. lusioNiSO4 charged
Chelating colimps(2 Q80 Spbceimpilsuiicient sewlibrates Withal RMAMRBE Sg¥hd 8 200 mM

NaCl. Wash column to baseline with 50 mM HEPES pH 7.2 200 mM NaCl."Using"a step gradient of
10, 40 and 1d0ShRPiMMdZERER &4 %@%@%H%@e@ﬁﬁb bowsInishirstbifaPetatdthe fusion

protein with 2Q@sniMdmigaesiacidalyse theralieshiizapArteinfepinst 3l @hROSRNEEEPES pH 7.2
150 mM NaClﬁ%é%Tovemiglél_t %rhd concentrate_ the fusion to about 2 mg/ml, aliquot sample and freeze
[

at -20C. Test SRRQIR QRS 0255 $B9 B0 A RIPGReA A LB e FRUGNE A FH R truction of
LHN/D-CT-G32WwC %628 oMo 2Q0ONBRIROPEHBIGE3 Z0094ihgossuRhe @UBEInG pepeedure creates a
clone for use gs_an.expression.construct.for mulfi infusj sion where targeting moiety
(TM) is preseir%}teséil %%ee%r%‘ﬁiﬁgw?o{aﬁg t\r'\g%hsléég é/ﬁ %gﬁgﬁ .pﬁz%%ﬁ?ﬁﬂs }Qbfggijd Waﬁ?‘e paration of
the LHN/D-CToGSR0LC 8328 ingsivitn($& @D HE PG unih Thiz B0brodeidiess andsmgthadspare equally

applicablg to greate-oterPraiease. %Wﬁl&?ﬂﬂ%f&&%éﬁ% st bbugmnal to the

translocation domain. In this example, a flanking 20 amino acid glycine-serine spacer Is engineered

into the interdRI&IR 38G GHed i direRstagmwil cOhe N dnides e rdeiahes, hetaltied spacers are
applicable. 1G Brepariien HiFhaseshuBaBC R HIISES pH 7.2 150 mM NaCl at 4°C

overnight and concentrate the fusion to about 2 mg/ml, aliguot sample and

freeze at -20°C. Test purified protein using ODasg, BCA and purity analysis.
25 Figures 1 and 2 demonstrate purification of fusion proteins as analysed by
SDS-PAGE.

Example 6 Chemical conjugation of LHy/A to SSTTM

The following procedure creates a chemically conjugated molecule containing
30 the LHWA amino acid sequence (SEQ ID48), prepared from SEQ 1D1 using

the production method outlined in example 3, and a SST Octreotide peptide

which has been chemically synthesised (SEQ [D54). However, the

procedures and methods are equally applicable for the conjugation of other

peptides such as SEQ ID55 and SEQ ID56 to other proteaseftranslocation
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For presentation of a CST28 sequence at the C-terminus of the HN domain, a DNA sequence is
designed to flank the spacer and targeting moiety (TM) regions allowing incorporation into the
backbone clone (SEQ ID4). The DNA 15 sequence can be arranged as
BamHI-Sail-Peg-xbglk¥gécer-CST28-stop codon-Hindlll (SEQ ID6). The DMA/s@quBnicesean be
designed usingarfobebiie RV e IsRERRBIAEMEP IR PRISARl e¥aiuedsdiBen best E. coli
reverse transl@g)éw ﬁ%jﬁ% nc.), or Backtranslation tool v2.0 (Entelechon)). Once the TM DNA is
designed, the it quired to 20 encode the preferred spacer is created in silico. It is
important to ensure the correct reading frame is maintained for the spacer, CST28 and restriction

sequences a t e IS not preceded by the s TC,, which would result on DAM
methylation. ;ﬁﬁ‘g gh??%é%%ﬁc@?sg %&i@n%‘%ﬁn %%né |g}r/1é§eaqﬁﬁee%eﬁ1égbgﬂ%aﬁmoany additional
sequencés areBer¢hhoved tthRgdid 2dROmhe 1R0MHh n g S tlagi cérehb EDTGANER BN 7ES coli codon
usage Is mainiAna FCSplSRIORUIRIRS PETESBHIN S/FIEURE BSANAR BRI suoh as

) t odon rafi

Graphical Codon Usage AnalySer (Geneart), and the %GC content and ¢ usa 0 assessed

by reference & iisHIHEEdeh TESFe Hisleg(fiha i ecaeiBarikR sleisin 1435 September 13 30

2004). This optiptge BN ASRANS IERIHEBIbRO B Gattsy he Sz ask(iPp eraipRIs PYsEntelechon,
Geneart or Slﬁg&gﬁ%@g@g&) and is provided in the pCR 4 vector. Assembly and confirmation of the

backbone clo PE0RE0PELREBIE0ORIBLEREIRNS & tR'laeisR ol PaIkPieEied0-cST28
construdt( SEatHATS m&;mmegmmedmemmt@g@gaﬁgaaddh@mw S?]mgﬂﬁﬁiﬁgd pCRd
4-spacer-TM yectaor encoding the GCST28 T EQI one qrt tep method can be used,;
typically the t\f'\/%o(%s%@panrweel%%(ﬁ? 'us% \9\/%%%\{'555%%?@6} i @gﬁigﬁlfgﬁ% ngeoﬁgi’@@gblsing the one
step method fhenC 82 ®eier bexiismged stizpctpdntbishedaakdmhéccarstugrtthayfoldtinggthe pCR
4-spacer-TM 6H§i_m 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 LHN domain is
excised from the backbone clone using restriction 10 enzymes BamHI and Xbal and ligated into
similarly digesigRGR&REARETCS T28 VETtoT. TS GIEFEEps i qg_;q&j" in pCR 4 that
can be exciged fram the vector using restriction enzymes BamH| and HindIIl for subsequgnt ligation
into the simi eﬁ‘lﬁ@e&i}ved pET expression construct. The fiflal construct contains the
LC-linker-HNIt$ #CST28 DNA(SEQ TUT7) Tswhich Wil feeiitdpea Jgspppppteimcontaining the
sequence illustrated in SEQ 1018. Example 5 Expression and purification of a L HN/D-CT{CST28
fusion protein(%aoprﬁ’é example is based on preparation of&#PIdHRGTS#6teindha incorporates a CST28
TM polypeptide at the carboxyl terminus of the HN domain (SEQTD 18), where the pET &xpression
vector ORF also encodes a hjstidine purificatjon tag. These procedures and methods are equally
applicable toa%ﬂ??%%?éﬁ'n ‘«?i%ffé&k!@i%&% g%lt}%%egsﬁ%\ﬁ ineSRte) RBG PASIedodown. o5 31,
33-41, 58-59 aaweth88-FD Wheduappropriateighesactivatien enzyPRShoalsberselestrgiio be
compatible wij . t tiyation site, within each sequence. Expressign.of LHN/D-CT-CST28
30Expressiong§ﬁ%?gpﬂ§| I\?[%%%%C@P Z%dprg%;ﬁ% ?s’n &2 Fee\?e’aad%?né’%@ﬁ&ﬁ@ pWﬁ% Bﬁqnoculate 100
ml of modifie@dus¢ daeenivrfios welticosariinendhd sanpyaallefirammintengpaaiurd fiask with a
single colpny fipf eI GRE LAY extieaspR 1A, Rk %e\ﬁa#w%%%@%ﬁ% fpm for 16

hours. Inoculate 1 L of modified TB containing™0.2 % glucosamine and 30
SPDP:.LHW/A interaction and the reaction which resulted in a derivatisation

ration of between 1 and 3 was used for the peptide conjugation. The SPDP
reagent binds to the primary amines of the LHwWA via an N-
hydroxysuccinimide (NHS) ester, leaving the sulphydryl-reactive portion to

25 form a disulphide bond to the free SH group on the free cysteine on the
synthesised peptide. In this case the peptide seguence is Octreotide which
has been synthesised with a free cysteine on the N-ferminus (SEQ 1D91).
The SPDP-derivatised LHWwA was mixed with a 4-fold excess of the Octreotide
ligand and the reaction was then left at RT for 90 minutes whilst tumbling.

30 The excess octreotide was then removed using either a PD10 column leaving
LHWA-Octreotide conjugated molecule.
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35kanamycin in a 2 L flask with 10 ml of overnight culture. Grow cultures at 37C WO
2009/150469PCT/GB2009/050665 until an approximate ODsoo nm of 0.5 is reached at which point
reduce the temperature to 16C. After 1 hour induce the cultures with 1 mM IPTG and grow at 16C for a
further 16 hows z8ofiadfieation of LHN/D-CT-CST28 protein Defrost falcorr€Uzebsosnansisg 35 ml 50
mM HEPES pH 7.2 200 mM NaCl and approximately 10 g of E. coil BL21 (DE3) cell paste.

Homogenise the cell te (20psi) e ing.the sample remains,cool. Spin the,l| cells at 18 000
rpm, 4C for 3 ’Fﬁmgsa;std%%”fﬂi\)s%g%%gggﬁF%HB §QﬁfréaﬁgwiW%§§&mg%ting column
(20-30 ml coluhmn issysfigieny) ecratiboraged with S0TeN BERES pddpl2 260 anbéNaiGe dsing a step
gradient of 10, 40 and 100 mM.imidazole, w. W :spegific.bo Qtein and elute the
fusion proteinéyvﬁf%%cﬁiaa i :M&Eﬁég%f %%fgsgﬁ%% fl%’égrg?p?g Q#'r?%s %f’écﬂ%e aggaqﬁé?lgq_goﬂ 50 mM
HEPES pH 7iartigidoniixeledse aifeoiseohigitagenthe 0D280 nm 15 measured to establish the protein
concentration. Add 3.2 pl enterokinase (New England Biolabs) per mg fusion protein and incubate

static overnight at 25C. Load onto a 0.1 M NiSai charged Chelating column (20-30 ml column is
sufficient) equifib?&tePiBthPo95eN HEFESS pFEFERP0D Mt Nalow WasH @ IkidiREbad@fine with 50

MM HEPES pirefra #0XianVoNaEhr-Using 2 piepriP-atadiemniotdd BRiasditekmiddpistazole, wash

away the non-specific bound protein and elute the fusion protein with 200 mM imidazole. Dialyse the
eluted fusion I¥otERPHIGIAh SIS OMPEBEn AT EFE S FIFT 188 niPREREPE A4S BOLHIYM and
concentrate thedrsioarte @aiir).mg/ml, aliquot sample and freeze at -20C. Test purified protein using
0D280, BCA and purity analysis. 25Figures 1 and 2 demonstrate purification of fusion proteins as
analysed by SDS-PAGE. Example 6 Chemical conjugation of LHN/A to SST TM The following
procedure crégtrsaXiEniicaliptesriugatbiviimicsulel easeainifG BA the AN/ awiiscbieid sequence

(SEQ 1D49), %ﬁ@ﬁ@%gﬁ?@iﬁ%'@éﬂﬂﬂﬁ/ | .e!tofé’%%ﬁio{hdgggatég@'lggﬁ' R FrAGHRIA & and a SST

Octreotide pept een chemically synthesise . However, the procedures and

methods are e§earyedppifiaatagonticSSoidatfofast siRbrtgeptgResad AIEJrANE8ANd SEQ ID56
to other protegsgArERRe!oGaTiaRoY¥R 200960 6IP kEARB20R3NSWeES demaispEuRing such as those

containing the amino acid sequences SEQ 1050, 51, 52 and 53. The LHN/A protein was buffer

exchanged fréRTSERIANV it Sa 1881 Bat G B B&teitodhiir 2. 25 2214829 180nMm 5.85¢g
NaCl, 1mM ERANahpilidrd ofithebsE @) usingihe BiedashBar1R caliem Ehigavasdidone by

washing one column volume of PBS |-‘le'gggro h th 10 column, the protein was then added to the
column until r%’#?@r%oﬁd@ﬁ?&ﬁ%éeg 8#&5 %%%ﬁﬁ%ﬁr‘f‘ §' KA PBSE was then added and
0.5ml fractions are collected. The collected 10 fractions are the measured using the A280 reading and

fractions, contajni otei led. A concentration of 1.55 mg/ml of LHN/A was obtained from the
buffer eizghan@(g @ﬂe%gaéﬁggﬁ?sé%?v%%gused to set up the following reactions: LHN/A 1.55 mg/m
ACTH enzyme immunoassay kits were obtained from Bachem Research Inc.,

CA, USA. Western blotting reagents were obtained from Invitrogen and
Sigma. AtT20 cells were seeded onto 12 well plates and cultured in DMEM
containing 10% foetal bovine serum, 4 mM Glutamax. After 1 day SST-LHw/A
25 was applied for 72 hours then the cells washed o remove unbound SST-
LHW/A. Secretion of ACTH was stimulated by elevating the concentration of
extracellular potassium (60 mM KCI) and calcium (5 mM CaClz) for 30 min.
The medium was harvested from the cells and stored at -20°C until assayed
for ACTH content using the immunoassay kit and following the manufacturer's
30 instructions. Cells were solubilised in 1x LDS electrophoresis reducing
sample buffer, heated for 10 minutes at 80°C then stored at -20°c until used
for Western biotting. Stimuiated secretion was calculated by subiracting basal
release from total release under stimulating conditions. Solubilised cell
samples were separated by SDS-PAGE and transferred to nitroceliulose
35 membrane. Proteclysis of SNAP-25, a crucial component of the
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20 mM SPDP or Sulfo-LC-SPDP A 200 pl 0 B 200 pl 4 fold increase 0.62 pl C 200 pl 8 fold
increasel.24 pl 15 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 containing fractions pooled. A final
concentratiowarl 26T T was then added to derivatised protein and therrtbesasmplessleft at room

temperature f@é&%&&ra{ewesﬁﬁ%%gsan%@%@a@t}e&wé%e then taken InwerGeHL g ratio of

SPDP:LHN/A interaction and the reaction which resulted in a derivatisation ration of between 1 and 3

was used for BEORRAALES YRS P TTRENHOP Y@Sg &R biAGEE R LY riRaRIEMIVES 8P the LHN/A via
an NhydroxysuesiatgidadN3d@stars |eavingHaeisaithyeey deagtve periprofoiAprprsa disulphide
bond to the free SH.group on the free cysteine on the synthesised peptide. In this case the peptide
sequence is ?@3%%{390%&0@'9 Q[Hggnxﬁ% fosy \B}ﬁmﬁﬁ&ea 8%@%%%#3’-’?8%%% (SEQ
1091). The SBRReesiEaise@riddid/ Anegnosyatewiting GéoldToaleselvtre. Octreotide ligand and the

reaction was then left at RT for 90 minutes whilst tumbling. 30 The excess octreotide was then
removed using either a PD10 column leaving LHN/A-Octreotide conjugated molecule. Example 7
Activity of SSIEXGNYIR fh chiedieitvemfoSmE-bHIEQAIM2@Litwead: pruitagntieesinecateliise AtT20 is an
example of a cell line of er]t@q ine origin. It thus represents a model cell line for the investigation of
Sinhibition-of-release effects of the agents. AtT20 cells Possess surface receptors that allow for the

binding, and ihESrAaliSAHFANLEESHNE RITA SnacbRiRIEP!ALPDE S8lldnRISnREFRSEREHEG!S for

clostridiabnewsagxing ang asprbssplore metislsermhbletothetHiasng e GioinBeNTs). Figure 3
(a) illustrates the inhibi 'é)ata(g{?lease of ACTH from AtT20 cells after prior incubation with SST-LHN/A.
t

Itis clear thaf A6E5HE fhASIRB s

GH3 cells possess surface receptors that allow for the binding, and
internalisation of SST-LHn/D. In contrast, GH3 cells fack suitable receptors

15 for clostridial neurotoxins and are therefore not susceptible to botulinum
neurotoxins (BoNTs).

Figure 4 illustrates the inhibition of release of growth hormone (GH) from GH3
cells after prior incubation with SST-LHn/D It is clear that dose-dependent
20 inhibition is observed, indicating that SST-LHn/D can inhibit the release of GH

from a neuroendocrine cell model.

Comparison of the inhibition effects observed with conjugate and the
untargeted LHn/D demonstrate the contribution of the targeting moiety (TM) to
25  efficient inhibition of transmitter release.

Materials and Methods
GH enzyme immunoassay kits were obtained from Millipore, MA, USA. GH3
cells were cultured on 24 well plates in F-10 nutrient mixture (Ham)
30 supplemented with 15 % Horse Serum, 2.5 % FBS, 2 mM L-Glutamine. Cells
were treated with SST-LHw/D or LHW/D for 72 hours then the cells washed to
remove unbound SST-LHWD. Secretion was stimulated by exposing the cells
to 10 uM tetradecanoyl phorbol acetate (TPA, PMA) over 30 min. The medium
was harvested from the cells and stored at -20°C until assayed for GH content

35 using the immunoassay kit and following the manufacturer's instructions.
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observed, indicating that SST-LHN/A can inhibit the release of ACTH from an 15 endocrine cell model.
Inhibition of ACTH release was demonstrated to correlate with cleavage of the SNARE protein
SNAP25 (Fig 3 (a) and (b)) Thus, inhibition of release of chemical messenger is due to a clostridial
endopeptidasesmesiatesteffect of SNARE-protein cleavage. 20 Materials ap@/daiodsi€TH enzyme

immunoassayskitguese UGERTh TR BarpMeBaseadiiiting Debit AeldiasienaRlqHtag reagents

were obtained from Invitrogen and Sigma. AtT20 cells were seeded onto 12 well plates and cultured in
DMEM contaif il S s @i BuAHBSEPIRIA M Glutamax. After 1 day SST-LHN/A 25 was applied
for 72 hours then the cells washed to remove unbound SSTLHN/A. Secretion of ACTH was stimulated

by elevating the concengration,of extracellular potassium (60 mM KCI) and calcium, (5. mM CacCl2) for
30 min. The AR As MAUBEEA A SHP LIS SREPEISRANG: YOS - AR RIAC TH comtent
using theSimmunoassay kitedenebteb Wity thedndGifetlesds3Oremtitinorisoellpitvdtargolubilised in Ix

LDS electrophoresis reducj §mgle buffer, heated for 10 minutes at 90C then stored at -20c until
used for Western blotting. Stimulated secretion was calculated by subtracting basal release from total

release undersiimyeairgccoradiiossn syl ebiigedioshisaanpiéiavciense packiegd ey SBEPRIAGE and

transferred toynioceliulnee. 3ape parans, Leairolvais AbENARIER Sl URiRbBRANSAY of the WO
2009/150469PCT/G82009/050665 neurosecretory process and the substrate Tor the zinc-dependent

endopeptidase e@4e WYL e A WIERRER NNEEAD B¢V RIFAR 2PIPRRIPIN/RScognises both
the intacpandisteaxsadeyms @kPNAP-25. Quantitation of proteolysis was achieved by image analysis
using a Synoptics 5 Syngene GeneGnome imaging system and GeneTools software. Example 8
Activity of SST-LHN/D in cultured neuroendocrine cells (GH3) The rat pituitary cell line GH3 is an

example of a Thit lpteysitReureesrdnaing Iesginedt shu st epresenty aGroteireeliHswe farghe
investigation ?&ﬂn}ai%i %‘%f‘ \5%&% se?ef ects of £ iﬁl\%ents. GH3 cells possess rsurfaqetrneceptors that
allow for the bindi [ -L ¢

Ing, and internalisa 6h of 5§ [?ISIH ggﬁWa%P,O FiRLEH (SCRSE D le receptors
15for clostridigdthéveigne anhiid\ile eforeis ocosisteptibléhis sbulaunpileitaotdxmeBoNTS).

Figure 4,illustratgs,theJphikition ofgel Sf grq I ) rior
incubation with S§ST-LIC—J|[I2\3I?]LEI?I%%'S cleagr afe dos%-d%%g%ﬂ?garﬁﬁgﬁ%@ %%gﬁ%%%tr%{lgting that
SST-LHN/D dériiteniiMhasienssatendss. SEQ 1D 7-16, 18-24, 26-31) by i.v. injection.

At intervals of 1 week circulating 1GF-1 levels are measured and are seen to
be lower at the first measurement and to reduce steadily to 15% above normal
20 over the following six weeks. The level of circulating GH is found to be normal
at this time. A further dose of the medication with two-weekly 1GF-1
measurements shows this hormone to have stabilised at the upper end of
normal. At six weeks after the second treatment a cranial MRI scan reveals
shrinkage of the tumour to 6 mm. The therapy is coniinued at a reduced
25 dosage at two-monthly intervals with IGF-1 and GH levels measured on the
seventh week. These are both stabie in the normal range and the sleep
apnoea and oily skin are now absent. A spinal X-ray at one year foliowing the
first treatment shows no increased bone size from the original observation.

30 Example 10 Methed for normalising swollen hirsute fingers by reducing
elevated GH and IGF-1 levels resulting from pituitary
adenoma

A 50 year old female confectionery worker has increasing difficulty remaoving
her wedding ring and eventually visits her medicai practitioner. The physician

35  also notices the patient's fingers are hairier than expected and, on
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from a neuroendocrine cell model. Comparison of the inhibition effects observed with conjugate and
the untargeted LHN/D demonstrate the contribution of the targeting moiety (TM) to 25efficient inhibition
of transmitter release. Materials and Methods OH enzyme immunoassay kits were obtained from
Millipore, MAWO Sis B3 cells were cultured on 24 well plates in F-10 nutRemtGaRensrestkam) 30

SUpp|emented|Méi§ﬂdrﬁrP§) Heesepagenn, odmi% RES, BsaM lh&'éltaﬁﬂmacﬁi@'%%eéf%@ed with
SST-LHN/D or LHNﬂIi)sfor 72 hours the ?T the cells washe [ﬁmov unbound SST- LHN/ . Secretion
t

was stlmulate(?ﬁg}’@ osrﬁﬁ Peté] EB%I\}IGL% dFER c?yl HB% ﬁgéé?éaﬁ%fvﬁ ) over 30 min.
The medium wies: airye SBid fitaah tiueseﬂstaotisstgeedoabmaﬁgl antigsghyeb 0Otk comant 35using the

immunoassay, ow n rer ruction
2009/1504693%%%%%%%9%%%@% é‘uéﬁ% %g?:rée (leJrLiJﬁ wa@%a %tesdp%y bt ﬂr mg%asal release
from totalSreléz{eeajm@emfﬂlﬁmﬁhﬁ@idandtumerxampIe 9 Method for aIIeV|at|ng acromegallc

symptoms by reducing 5elevated GH and IGF-1 levels resulting from pituitary adenoma A 35 year old

male member of a regional badminton team undergoes a spinal X-ray for lower back pain. The
consultant noBEESSALBreRI1POREE rdVPPERRI A (ﬁ%%’ﬁ@hﬂ?@'%%éﬁ@@%%‘ﬁh@@&hg incidents of

sleep apnoearﬁ@&@ﬁ@f@mmghﬁ%mﬁ@@% é@ﬂ!f IFVREPABRRER MaRssrement of
circulating IGE-1 and these are found to be elevated. Subsequent tests also show above-normal

circulating GH 1&0e18%6% @Rkl MRINLHRYE Wasis BiG: SrHrOSh JRERNHRIEH) BIMBRIrAL5of 9mm
diameter( Thegaiienkisitreatad ikl epdisiaiinoriseghatestatitear normal.  Treatment

continues at six-weekly intervals and by the end of the eighteenth week the

patient is able {0 remove her ring easily and the hirsutism has disappeared.

Exampie 11 Method for ameliorating the consequences of re-emerging
15 growth-hormone-secreting pituitary adenoma
A 52 year-old male scuba diver presents with increasingly noticeable
acromegalic symptoms, inciuding soft tissue swelling and enlargement of the
extremities. Thorough tests confirm the presence of a 12mm pituitary
adenoma. Somatostatin analogues are poorly tolerated by the patient so the
20 tumour is resected and regular tests over 2 years show circulating GH and
IGF-1 levels to be in the upper range of normal and no further medication is
given. Eighteen months later, upon presenting with hyperhydrosis and
moderate hypertension, GH and 1GF-1 levels are found to be above normal
and a CT scan reveais regrowth of the pituitary adenoma. Repeat resection is
25 considered undesirable.

The man is treated by Lv. administration of a somatostatin or cortistatin
peptide TM fusion protein (eg. SEQ D 7-16, 18-24, 26-31). A course of
radiotherapy is also given and after four weeks the hyperhydrosis and

30 hypertension are near normal as are the GH and IGF-1 levels. Over the next
three years symptoms do not recur and there is no tumour regrowth at five
years post-treatment.

Exampie 12 Method for ftreating acromegalic patienis resistant to
35 somatostatin analogues
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peptide TM fusion protein (eg. SEQ 10 7-16, 18-24, 26-31) by i.v. injection. At intervals of 1 week
circulating IGE-1 levels are measured and are seen to be lower at the first measurement and to reduce
steadily to 15% above normal 20over the following six weeks. The level of circulating GH is found to
be normal atwhistimescdsfurther dose of the medication with two-weekly |@ETlanBasusessents shows

this hormone Agdieyig piabilised el 50 URPRIPBHGINAIMR CH SXavesks alaidhaiseesand treatment a

cranial MRI scan reveals shrinkage of the tumour to 6 mm. The therapy is continued at a reduced 25

dosage at twEHAGIRHRR inr AR YRa RSF- 2R e9a ie A RTRHRHr R 1HESRTeTBPRERK. These are
both stable iniiBreasiFgal tuvisLgnsiihekiteepcapRrecprantheilt sidoateitaaabsaesatul spinal X-ray at
one year follawing the first treatment shows no increased.bone size from the origipal gbservation. 30
Erammpie 10 NERE PR al § SR G AL ATRETS BFraH NG el RS HAMRD 1GF-1 levels
resulting frontipituligéing d8éndneareistaba yasinglthtefdedumage timespotodardidisasereasing difficulty
removing her wedding ring and eventually visits her medical practitioner. The physician 35also notices

the patient's fingers are hairier than expected and, on WO 2009/150469PCT/GB2009/050665
questioning, theepatieentad itsapalissstinihelencormirpnstralatiamsardisiaiiaperdidestduent clinical

tests reveal aypiepibanIGIagE (e el ot sicylating et dnesinauchaposiolonian 2

high-glucose drink. An acromegalic condition is suspected and a cranial CT scan confirms the

Spresence of ERYAEIPHRGREIGAIHISHHCERRNGBS U BHRGId NGRS i fRbpiiag Bl hetielh is treated

with an i injerlitreRIrAsSYMAESAH @ BCATRSIAIR RetHeahl IUBandvsielrdedtSRhiP 7-16, 18-24,
26-31). Withinr']four Weﬁks the glucose tolerance test shOW??%l 10 rfs%onse in OH levels and IGF-1
levels are ne&PHBANET T988fne TR SHHANRYE SRR QYRR T4 MndGR he end of the eighteenth

week the patient is able to remove her ring easily and the hirsutism has disappeared. = Example 11

Miethod for arpgIRIRg S SR SHe MEER AL SIS SBLaN b harone SRaRigg Prtary

adenoma A 52" yeat-old male scuba diver pre Increasing ceable acromegalic
symptoms, including soft tigkgematatiatinanaitaryesent of the extremities. Thorough tests confirm

the presgnce Qi Lamm piiia AdrR0MAs B ABMIORINIM AN AIROHE SRR BORUK IRlarAlRd Dy the

patient so the 20 tumour is resected and regular tests over 2 years show circulating OH and IGF-1
levels to be irfiiElpBEF APRESHABrmEIaMI YRIGaRIRDSRIvER AhB rMRrBAR RAEigHRIEWATNths later,

upon presentiggaMiiimhyeeasiosin and M@ drEkRBY REIdE BRIOHARLANHHS hiokifyelsrse found to be

above normal and a CT scan reveals regrowth of the pituitary adenoma. Repeat resection is
2500nsidereoaUH EQfFable-PRB AVEIOHEE S0 DYV I ARIFEaLIF PSS HRL SRR of cortistatin

24-hour urinary free cortisol level of 150ug is measured suggesting Cushing’s
20  syndrome. Abdominal MRI scan shows no adrenal tumours to be present but
cranial MRI scan reveals a small pituitary tumour.

The patient is considered unsuitable for surgical intervention so is treated with
a somatostatin or cortistatin peptide TM fusion protein (eg. SEQ ID 7-16, 18-
25 24,26-31).

Example 14 Method for reversing female sexual impotence by treating
prolactinoma
A 36 year old woman visits her doctor, worried about her recent expression of
30 breast milk, despite her negative pregnancy test. Examination also indicates
vaginal dryness and she confirms that she has lost her libido. Clinical test
resulls are largely normal with the notable exception of moderate
hyperprolactinaemia. A cranial MRI scan indicates a pituitary adenoma,
consistent with the elevated prolactin levels.
35
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peptide TM fusion protein (eg. SEQ ID 7-16, 18-24, 26-31). A course of radiotherapy is also given and
after four weeks the hyperhydrosis and 30 hypertension are near normal as are the GH and IGF-1
levels. Over the next three years symptoms do not recur and there is no tumour regrowth at five years
post-treatmemit( 260Ex@sple 12 Method for treating acromegalic patients resistapion/8ssesatostatin

anglclvggef bmaw%&@e_ 68?&&%@%996%&9&%60 ﬂlgﬁrftarﬁép@ﬁfﬁé@%@%’ijﬂa@@aﬁ%ﬁcirculating OH
an -1 by somatostatin analogues, a 60-year-old acromegalic fairground tarot reader reports
increasingly o%ﬁ@ggi@%ﬁ%hoﬁaﬁéé'ﬁ%ﬂﬁ%gﬁ gﬁ%ﬁ%ﬁﬁa@“é@eﬁé@éf Koty dtsis. She is
found to be gkigbserywlshantienbigdraesetessaie bbeistulatingalaFFkievatsnandreising the SSA

dosage does nol. contro . is freated, by localised injection of a somatostatin oy cortistatin
pepide T T B e G Bk A WRHIY 4o e CH eporisa.
significarft redastforbirt Mmoaj.ii@ma&prWGmr@mbmm $seoaity tidstiienetufrsatoaotenal and at this
time her OH %Bﬂﬂﬁfe']a{eé’&l- @(Qo%yyétr{@ {Hg lgg%?l Ty Imﬁcsm@ntﬁ%n\ﬁma%ver the next

five years. Example 13 Method for’treating Cushing'’s disease in patients intolerant of somatostatin
analogues 15°#0805/a4p 6 fernarendliareatagbyitwisits her GP to request treatment for anxiety and
depression. The physician observes the woman has a rounded face with increased fat around the
neck and alsq_thinner than rgﬁrmal irms and Jegs. Upon questioning she confirms an irregular

menstrual cycE2RBE Adur relPEoRUBEINGE gPPsBpMEiREaslAss Ygd@i@ushing's 20

syndromé. Abdominal MRI 4psaigkeiia no adrenal tumours to be present but cranial MRI scan reveals
Il pituit L gl ti [ id itable f ical int ti is treated
it & somat R 6 B BebAE TS iR CBeH 9 P TEmian Se. 51
Example 14 M@&Hmm.remimgaﬂemate mhjmmcmm@bgi trecuticiippratactipetiia Arg6 year old
woman visis DeAe R OB oG WL AR eSS A essian gl B0 sastmildospi e negaiive

pregnancy test. Examination also indicates vaginal dryness and she confirmsthat's as lost her
libido. Clinicafte¥¢rsBifi6igrRsiIvar §ER TMEIBNaPIORRINIROMOTHing exeeprinstiincdaienistatin
Bﬁiﬂfﬁ%ﬂ?ﬁﬁw@m@gi%%"Qcm #aigates FoRiylanyadenems. fosiRieRiyighe elevated
freatment her weight gain has stabilised and by 30 days weight ioss has
occurred. The patient maintains a significant weight loss provided medication

continues as a series of 24-weekly injections

20  Example 16 Method for treating glucagonoma
A 63-year-old woman visits her doctor in a distressed state, having had
rashes develop on her buttocks, around her groin and on her lower legs.
Biood tests show her to be anaemic and diabetic. She also has frequent
diarrhoeal episodes. The physician suspects the presence of glucagonoma
25 and a CT scan confirms the existence of a tumour in the tail of the pancreas.

The patient is treated with a fusion protein comprising a somatostatin or
cortistatin peptide TM (eg. SEQ ID 7-16, 18-24, 26-31). After 4 weeks the
diarrhoeal episodes have subsided and the rashes have cleared significantly.
30 Her red-cell count has also returned to near normal. The treatment is
repeated at six-weekly intervals and the symptoms remain largely under

control.

Example 17 Method for treating diarrhcea and flushing caused by
35 ViPoma
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35 WO 20091150469PCT1GB20091050665 She is treated by oral administration with a preparation
of a somatostatin or cortistatin peptide TM fusion protein (eg. SEQ ID 7-16, 18-24, 26-31). After eight
days she no longer expresses breast milk and her vaginal moisture levels have significantly improved.
After seven WweéeRksttine@rgness begins to 5 return but is almost immediatelg Taxrxseddoysa second

treatment. Treaupepdsrcortifim s Fsrwaridy yisifstsnfhaHercd Realbaistisicwitetdidgavoman reports
a return to nogmal sexual activjty.. . Example 1 M,etho%é%_r brin ing about wt;)?i,ght loss by treating
10insulinoma R%A%;&W%A%{Fé {RIcaBMe AL @f&%ﬁ SRR RIS ESH8 insulinoma.
She wishes tosehiisve taraustainsichogd getiainin appetepncheamight [maoafle. her to maintain an active
interest in aerobics so is treated by a systemic injection of a fusion protein comprising a somatostatin

or cortistatin 15 peptide TM (eg. SEQ ID 7-16, 18-24, 26-31). Within 10 to 14 days following treatment
her weightt galiurgssnstisbiiideevaiiably BOtHaysahengrsddss Isatertedrigith Enéupiatieptatedintains a
significant weightJoss Broider medicaian. SARISHES A58 TP 4 KEWeRY.piestions 20 Example
16 Method for tregting ‘%}ucagonoma A 63-year-c§tg’sa vvicg%:tém vmj?l%er do\gor in a distressed state,

having had ragfrsd Heva(tiibrPhweslsidbrs lHRRING Ras deippasd@ithieoieriass Briod tests show
her to be anageysrABdddigrlifcee BgobasTaaeratsiarhesahepisadasniePaYsigan suspects

the presenceé),]‘]5 lucagonoma 25and a CT scan confirms the existence of a tumour in the tail of the
I

pancreas. Th R IEre8RS WWRA'E FLsiBRSERSteinr RRIPHsih eI A stiRf8ietbrttatin peptide
TM (eg. IBEQ4dPbroimndidip4-wesklihéialsd weeks the diarrhoeal episodes have subsided and the
rashes have cleared significantly. 30 Her red-cell count has also returned to near normal. The
treatment is repeated at six-weekly intervals and the symptoms remain largely under control.
Example 17 Nesghog o &e Mith dibfdrdesading fg estmgoraased by 35VIPoma WO

2009/150469ECH_§E |8%1Q§996§ 4 y%ﬁpl%ggpes Bﬁ{ﬁcfr%é%%?éo%g{ar ggsassociated

with chronic flushin inical tests Indicate metabolic acidosis, and an abdominal scan reveals a

tumour - almdiRREAHNEy 2bYIPneh PEEar tihiepalsereih B BuaRssRerolaivaiabietberns! patient so he
is treategkwithyg;4sied BFICHVentually is diagnosed with intrapancreatic gastrinoma by

blood tests and abdominal ultrasound study.

He is treated by intra-tumoural injection of a medication consisting of a fusion

protein comprising a somatostatin or cortistatin peptide TM (eg. SEQ 1D 7-18,
20 18-24, 26-31), or fusion comprising a GnRH peptide TM (eg. SEQ ID 93-94).

Within a week painful gastric symptoms start to improve. The

hypergastrinaemia has subsided and the diarrhoeal episodes have reduced in

severity and frequency. This status pertains for 7 weeks but biood gastrin

levels start to rise thereafter. The therapy is repeated at 7 week intervals and
25 this maintains blood gastrin at normal levels and no other symptoms recur.

Example 19 Method for  ireating thyrotoxicosis caused by
thyrotrophinoma
A 39-year-old female airline cabin crew member visits her physician
30 compiaining of excessive sweating, coupled with previously unknown
nervousness, that have started to affect her ability to perform her job. During
the consultation a fine tremor is evident and the doctor suspects
thyrotoxicosis. The woman is referred to an endocrinoiogist who carries out a
number of blood tests. The major abnormalities detected are elevated
35 thyroxine levels but also elevated TSH (thyrotrophin) levels, indicative of a
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comprising a somatostatin or cortistatin peptide TM (eg. SEQ ID 7-16, 18-24, 26-31). Within 3 weeks
the flushing has stopped and the diarrhoea has become less frequent. By seven weeks after treatment
all symptoms have disappeared and remain absent providing therapy is repeated at 10approximately
8-week intervds2@xasnpie 18 Method for treating gastrinoma A 47-year-obd BfaR28tifesdsom severe

peptic ulceratipp-diabeausas dehiitalirg absionsinahpaipadecisirexpeiiensessmnaxaiaed diarrhoeal
15episodes anéj %ventuall is diagnosed with intrapancreatic gastrinoma by blood tests and abdominal
ultrasound stfl 9! arﬁ&’@%@ated by intra-tumoural injection of a medication consisting of a fusion
protein comprising a somatostatin or cortistatin peptide TM (eg. SEQ ID 7-16, 2018-24, 26-31), or

fusion comprising a H .pepti M (eg..S -94). Withi K paipful Ic symptoms
start to improl\fg.bqI ngﬁ%erlga%%%ﬂ%ém\?éﬁﬁa% Eﬂ%é%%%go a'?n(} ?ﬁé%ﬁﬁahgggi eﬂﬁ%%ﬁeg @%@ reduced in
severity &nd equsistyg Boineiestalipcoratestisiainveenidsul W oeg gattantlevelttstdR-trise thereafter.

The therapy isdesaataat fdvegkinieale o aibimaiaieli bioad sRotinalngrigg) levels and no

other symptoms recur. Example 19 Méthodfortreatingthyrotoxicosiscausedby thyrofrophinoma A

39-year-old f&YREHS airlineveanREKReWBHEMTEY VRR_thelgsHY sRIQY 3BUBmMNMIRHGEof @ essive

sweating, CouRigeivithRreMaIskIRENAVINtRB(VRsIsRe ST RAESERItes: tRadiact hefeability to
perform her job. During the consultatl?n a fine tremor is evident and the doctor suspects

thyrotoxicosiP3FEWOAMR 1 FEFLMET Y SRRIRYBEHAGE ¥ who carries out a number of blood tests.

The majar abnormalities detected are elevated 35thyroxine levels but also elevated TSH (thyrotrophin)

levels, indicalive of 5 WO GRO9A0AOEETIOR20091050060 daviol apiipama AL M scan of the
head confirms'the yg)resence Of a pittitary tuntour.” The woman 1S treated witla medication consisting
of a fusion protein 5 compaskmrEgaktostatin or cortistatin peptide TM (eg. SEQ ID 7-16, 18-24,

follow-tp Dlos 1o aras Lot S T o T e Tl fvels
by six weeks &T it pEARn IS BsRAG RBamETaWEnigifraseadivRgranegalic symptoms
15 (primarily swelling of fingers and tongue and increasing firedness and
lethargy). Cranial MRI scanning reveals the presence of a putative pituitary
microadenoma and subsequent biood tests confirm elevated circulating GH

and IGF-1 levels.

20 Surgery is deemed incompatible with pre-existing medical conditions so she is
treated with a medication consisting of a fusion protein comprising a
somatostatin or cortistatin peptide TM (eg. SEQ ID 7-16, 18-24, 26-31). After
a week she reports feeling generally more active and that the swelling of her
fingers and tongue has reduced noticeably. By three weeks the recurrent

25 symptoms have reverted completely and endocrinological examination
confirms a normalisation of GH and IGF-1 levels. She is monitored on a
monthly basis and given repeat treatments at 10-weekly intervals. This
dosage regimen keeps the hormone levels within the normal range and
prevents recurrence of symptoms.

30
Example 21 Method for freating excessive facial hirsutism caused by

Cushing’s Disease
A 27-rear-old beauty consultant starts to develop noticeable facial hair growth.
This is not adequately treated by standard hair-removal methods and is
35 causing her severe psychologica! problems (anxiety, depressicn} in relation to
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Example 20 Method for treating recurrent soft tissue swelling caused by acromegaly A 72-year-old
woman, having already had transsphenoidal surgery to remove a pituitary macroadenoma, shows
recurrence of acromegalic symptoms 15 (primarily swelling of fingers and tongue and increasing
tiredness and@tiépgiFp+@ranial MRI scanning reveals the presence of a piftatiyB2prafitargs

microadenonbétindssubraeipiensdiond testsecohnl géevitadoiysidating.SgdasClhidgtevels.
20Surgery is deemed incompatible v¥ith§ e-existin d‘nediczl co?di I0NS sO s?e IS tregte{j with a
medication C(?Pfgigfﬁ{aeofsg fﬁ%?oﬁSpEF teir ott%parpsiﬁg S ETAlSStatin T Cortista rﬁﬂ?j%pﬁaes TM (eg. SEQ
ID 7-16, 18-24ha6-8lbvAternavaleeK sheisoparts e@lihylgesieraldradid&Bictinmaladdhdethe swelling of
her fingers a u ed j ly.. By:thr. C : pioms have
reverted comréjfé?e% a%#%%ébc?ﬁ%ﬁé@%gﬁe&%n%iljgéa{'luﬁloaﬁe%eo}él irer%ﬁz ?ﬁiﬁﬁ%ﬁ?&igﬂaﬁg o?@ﬂ)ég%d IGF-1
levels. She istufoeitoredangnaastHibRsls GhdsgRirm cepBen tteatpienesed Td-wadiijantervals. This

dosage regimgmkgeRsHe BarEMANgAR¥RSaNihin the normal range and prevents recurrence of

symptoms. 30 Example 21 Method for treating excessive facial hirsutism caused by Cushing's Disease
A 27-rear-old beauty consultant starts to develop noticeable facial hair growth. This is not adequately

treated by starelpieiRgir-tesaoyaibmetiogs apshisuBasaising hersererepsychelogitadipspblems
(anxiety, depre sion% in relation to WO 2009/150469PCT/GB2009/050 65£oth her emﬁloyment and
her personal & %ﬁ@%ﬁss ?8&%%"& hsﬁiHB%dé R EESYRE & r&r WP docrinologist.

Blood and uricergsisishavsetestateidiievel coftmatisobemitbA CVH(bey b @D &-CRH &tiMulation test

proves positivg, confirming the likeliho f -secrefi ity tumayr. Adrenal and pituitary
CT-scans co\rg‘?rr%’qthe%igggﬁcgég? Hén&ﬁ%tgrg??ﬁ%é%ﬁenf@a%ﬁﬁa#lé:ézlcl?rr%g}%jFoI (')t?/]\;lrﬁg discussions
with consultaies geypatierwopanfer siwtitglinteelomierpastive wedtby WaHwoneisdiion consisting of

a fusion proteia, 10 FAMPLISIRG FSOMAISEAN, HNPCBF“S%EEB?PW%W (G SRAHORP: 18-24,
26-31), or fusion comprising a GNRH peptide TM (eg. SEQ 1D 93-94). Within ten da)gs the woman is

starting to feelAfRNGYsitilRSHANRIAMS BT IR ERARABA AhBEHEAASTSURECHAMAEEEIHRg or

depilatory, creamscih MMM FIOBNENCKiANg DURBIQBSRHMT eaRiaAs Rt graund ten to twelve
weeks so 15 a second treatment is giverF\. A similargoattern of symptom remissioni,%%radual

reappearance SRPHRANTENR IR LR nOCHHE Shir FEG I R (PRt e 38 7 U&ityical removal

of the pituitargfedtoésr SoHgoat permonibonghiopthatasxtinveyeaBotibawpnoseatoriemnderof symptoms
or tumour. 20 xam)Htl)? 22 Methaod for treating male %qlactor{hea caused b'y prolactinoma A
5 W Liumou g

40-year-oid ni3le Faghy IAyEr ha BEe i THES TSP SOmE A Rhoc
20 Example 22 Method for ftreating male galactorrhea caused by
prolactinoma
A 40-year-old male rugby player has been worried for some time about
increasing breast size beyond that expected from fraining. He becomes
highly stressed when a ftrickle of milk appears at the left breast. His physician
25 immediately suspects the existence of a pituitary prolactinoma and refers him
to a radiologist and endocrinologist. Blood tests show hyperprolactinaemia
but normal thyroid function. A cranial MRI scan shows a pituitary tumour to be

present.

30 In the absence of any tumour-mass effect the man is freated with a
medication consisting of a fusion protein comprising a somatostatin or
cortistatin peptide TM (eg. SEQ ID 7-16, 18-24, 26-31). After only four days
the milk expression has ceased and after six weeks there has been a
measurable reduction in non-muscle breast tissue. During this period the

35 blood prolactin levels were measured fortnightly and had returned to normal
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increasing breast size beyond that expected from training. He becomes highly stressed when a trickle
of milk appears at the left breast. His physician 25 immediately suspects the existence of a pituitary
prolactinoma and refers him to a radiologist and endocrinologist. Blood tests show
hyperprolacti&a#ia isetsaormal thyroid function. A cranial MRI scan showa/ggaiarystaniour to be

p;es$nt- 30Inghetadsrigendfernyrisusorsmeass effest thesfmamis JH&@@@I@%H; atmezilﬁaﬁé@n goznsisting

of a fusion protein comprising a somatostatin or cortistatin peptide TM (eg. SEQ ID 7-16, 18-24,
2681, After DIRNGG, SHSNE A STRc SR e B LSBT aRS e SHTDRARS (FBF Rds boon a
measurable redicatiminhmowsglebtieasstiggrg. @wihgrthisrpenoddbetishtieethnsatagtin levels were
measured for&'&'@gg&%@% g Crggg%ﬁfgv F](ﬂ ep%r&%l t%%/@.{tZOOQMS 4}69PCT/GBZOOQ/050665 by the

four-week measurement. H‘ﬁe treatment Is repea PIXvERintervals during which time there is no
recurrenée of symptoms and no indication of tumour growth. Surgery or other tumour-reduction

treatment is %ﬂsg&@gq@g@ﬁgaawgyhilﬁ.&%co%‘@ﬁ%pegm%éﬁé%da&%%ggéw d for treating

multiple symptoms caused by insulinoma A 51-year-old man is diag Insulinoma after
presenting to the doctor withSENaAE of recently occurring conditions including blurred vision, 10

palpitations, wekiess.AdRes sl ABSOAGE ARANSIM IR MRS s Bassasbeldr The

diagnosis is confirmed by endocrinological and radiographic tests. He is treated with a medication
consisting of ¥'#siBn Y68 E’Bnﬁf)?ﬁ'iﬁ'éi LEELBRGGERHIABIS AGYUIRNG pEPHERATVISIES: SEQ ID 7-186,
18-24, 2631 paipiasionscornpkisig satnBiipentidenT M degBERNDIN 3HPde. Mattisanweek his vision
and energy levels have ret,Lhrne to near.norrrrf ontinﬁje to im%rove over the following fortnight. At

I
four weeks h& & 1o IgHé'er ?po%j’ R S "ﬁn a&}ﬁ&ﬂ ?55‘&%8 %Cﬁlca@rqu@g%ﬂp&% pancreatic

20 head tumdesis performed. Subsequent patient monitoring records no return of symptoms or tumour
mass and the patient remains healthy after three years. = Example 24 Method for treating

acromegalic patients resistant to 25somatostatin analogues After 3 years' successful control of
circulating OM&IrE [SRiehEbngatbstitrtianatensiting 31-pehisisla acetritegamersHicg Worker reports

increasingly aRyipus-eHiriR aaealm RapHBEnhof, 0dgts ap arregult 8T peshygosjs. She is

found to be glucose-intolerant and to have elevated circulating)anF-l 30levels and raising the SSA

dosage does HBIORLFRIBPIRIE aRRRE Repiden MNPy SR ihiEt86h oA WBREEBIA comprising a

growth vision and energy levels have returned to near normal and continue to
improve over the following fortnight. At four weeks he is no longer
hypoglycaemic and at that point laparoscopic enucleation of a pancreatic
20 head tumour is performed. Subsequent patient monitoring records no return
of symptoms or tumour mass and the patient remains healthy after three

years.

Exampie 24 Method for treating acromegalic patients resistant to
25 somatostatin analogues

After 3 years’ successful control of circulating GH and IGF-1 by somatostatin

anaiogues, a 54-year-old acromegalic office worker reports increasingly

obvious oily skin and also prominent body odour as a result of hyperhydrosis.

She is found to be giucose-intolerant and to have elevated circulating 1GF-1
30 levels and raising the SSA dosage does not control these.

She is freated by intravenous injection of a fusion protein comprising a growth
hormone releasing hormone peptide TM (eg. SEQ ID 34, 42-47, 60-92).
Within 14 days the patient reports a significant reduction in sweating. Over
35 the following month her oily skin returns to normal and at this time her GH and
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hormone releasing hormone peptide TM (eg. SEQ ID 34, 42-47, 60-92). Within 14 days the patient
reports a significant reduction in sweating. Over 35the following month her oily skin returns to normal
and at this time her OH and WO 2009/150469PCT/GB2009/050665 IGF-1 levels are both within the
normal rangévFaig%itigasion remains over the next five years. Exampler@Sriiethadefosdteating

Cushing's disgsisg inwatentsiotaleignh d0é semaosiaie amdeaiesfor famamneldyemals receptionist
visits her GP to&fmjest treatment for anxiety and depression. The physician observes the woman has
[

a rounded fad¥ $nt¥85%ed fat around the neck and also thinner than normal arms and legs. Upon
guestioning she confirms an irregular menstrual cycle. A 24-hour 10 urinary free cortisol level of 150

Py s measLred syfe SIS PR E, ARG AN STAT siana TRl wmours t

be present but cra canrevealsas tumour. e patient is considered
unsuitabl® for surgical intepfenivatasiatireanslagusg S5an intravenous injection of fusion protein

compising 2#9IER GERLAGIEVLZ8 S IRAS)SF Simpleh Metpod i ieup sl male sexual

impotence by treafing prolactinoma 20 A 28 year old woman visits her doctor, worried about her recent
expression oPBREE8PFRARIMesPE RBYFIEGAIVESSFEgRh MR MRPBERammEIGTaE FRRINvERes vaginal

dryness and sheqaiimg hajusrethasast BatliBig tGhRisatiant feaws armipEgriagymal with the

notable exception of moderate h é)ércgrol ctinaemia. A cranial MRI scan indice:(%es a pituitary adenoma,

25consistent WA tHEERRAIEY b S0 s 28 hE RIS SRS BHBIn F4FEn oS iffsBOMR of a fusion
protein ¢comptisimgna rerelicopieid e @HEP) 30/ (eg ISk HIUBSd 35ugGastindusiastdagiprising a

GnRH peptide TM (eg. SEQ, ID 93+ After four days sh no?f]1 nger 30 expresses breast milk and
o vaginal YT 6, R R D R R S B AR egine o

return but is airaost kit ediatelgveslierssdnby pilsd@milreatment. Treatments continue at
twelve-weekly visits to the sexual health clinic where the woman reports a return to normal sexual

activity. 35
The patient is considered unsuitable for surgical intervention so is treated with

15 an intravenous injection of fusion protein comprising a urotensin peptide TM
(eg. SEQ ID 48).

Example 26 Method for reversing female sexual impotence by treating
prolactinoma
20 A 28 year old woman visits her doctor, worried about her recent expression of
breast milk, despite her negative pregnancy test. Examination also indicates
vaginal dryness and she confirms that she has lost her libido. Clinical test
results are largely normal with the notable exception of moderate
hyperprolactinaemia. A cranial MRI scan indicates a pituitary adenoma,
25  consistent with the elevated prolactin levels.

She is treated by an infravenous injection of a fusion protein comprising a
ghrelin peptide (GHRP) TM (eg. SEQ ID 33, 35, 38), or fusion comprising a
GnRH peptide TM (eg. SEQ ID 93-94). After four days she no longer

36 expresses breast milk and her vaginal moisture levels have significantly
improved. After thirteen weeks the dryness begins to return but is almost
immediately reversed by a second treatment. Treatments continue at twelve-
weekly visits to the sexual health dlinic where the woman reports a return to
normal sexual activity.

35
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WO 2009/150469PCT/G82009/050665 Example 27 Method for treating Cushing's disease A 30 year
old female typist visits her GP to request treatment for anxiety and depression. The physician
observes the woman has a rounded face with increased fat around the neck and also thinner than
normal arms Wedegs5084)pon questioning she confirms an irregular mensirovaiaeyctasdsizd-hour

urinary free c@xisRigRy@roMRRAdY formeasing Coeuarsgtingisesddng's syndrome. Abdominal MRI scan
shows no adr tumOU{ ]%o be[f%resent but cranial MRI scan reveals a small pituitary tumour. 10The

patient is con$ é@’?fn%gitm PRIFEESIT R ST 'SOHERR LRGN LR AIPH 6% comprising

a bombesin pegpids{GRP)THd (dysBEQ bh4d~4d) e fusinarcomprisinguadedREceentide TM (eg.
SEQ ID 93-9 I Met or treatin stripoma 15A 63-year-old man syffers from severe
peptic ulceraﬁ%)%%%?(fa%fe%o&e Qll%%én%eg% onrgigg 0p Eﬁrﬂ%]{eﬁ% gﬁéﬁégég Lﬁﬂei Féhed diarrhoeal
episodesSandidv@htgeigtion g rafse cwifimtrapamoegatir gasimsicunh byclooditeshand abdominal

ultrasound st ' by inkrastu ral.injecti ' onsisti f a fusion
protein compﬁﬁ?ﬁ]@iﬁ%ﬁ?&ﬁ% gér\)cécﬁ)r??ita% ét%%cﬁl%%a%jﬁ)égfg ? ct%%ﬁdgﬂ %@%%D 54), which
has been chef nftRfietne MEprstrnsbawnamedirirpioRmR i SEQresen933). Within a

week painful gagirit eraBiamseiastd@ ismsnaulBs RypRgastrinaemia has subsided and 25 the
diarrhoeal episodes have reduced in severity and frequency. This status pertains for 8 weeks but

blood gastrin levels start to rise thereafter. The therapy is repeated at 8 week intervals and this
maintaing blodHegpstiintat nomerldeseisnsndatteotias syoatamsveatsn3bhxampled2RiMethod for

alleviating acromegalic symptoms hy reducing elevated ? ar@%gFf@evels sulting from pituitary
adenoma A 50 ?/aesagr)%ﬁ%?ﬁ'gl(éo@ﬁ{) 'Q%%QP%%E%&QEE f%ei r)it f@@eé%ﬁn 4%hd also
increasingly cifi) saimanhther@Pisibger@sRit peptide i degy oBEQ 85 908/04).
2009/150469PCT/GB2009/050665

Example 28 Method for treating gastrinoma

15 A 63-year-old man suffers from severe peplic ulceration that causes

debilitating abdominal pain. He also experiences unexplained diarrhoeal

episodes and eventually is diagnosed with intrapancreatic gastrinoma by

blood tests and abdominal ultrasound study.

20 He is treated by intra-tumoural injection of a medication consisting of a fusion
protein comprising a somatostatin or cortistatin  peptide TM analogue
(octreotide — SEQ ID 54), which has been chemically conjugated to the
protease-translocation protein (eg. SEQ ID 49-53). Within a week painful
gastric symptoms start to improve. The hypergastrinaemia has subsided and

25 the diarrhoeal episodes have reduced in severity and frequency. This status
pertains for 8 weeks but blood gastrin levels start to rise thereafter. The
therapy is repeated at 8 week intervals and this maintains blood gastrin at
normal levels and no other symptoms recur.

30  Example 29 Method for alleviating acromegalic symptoms by reducing
elevated GH and IGF-1 levels resulting from pituitary
adenoma

A 50 year old female reports to her GP increasing incidents of sleep apnoea
and also increasingly oily skin and the GP observes abnormal bone growth.

35
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The GP recommends measurement of circulating ICE-1 and these are found to be elevated.
Subsequent tests also show above-normal circulating OH levels so a cranial MRI scan is carried out.
This shows a pituitary tumour of 5mm diameter. The patient is treated with a MCH fusion protein (eg.
SEQ ID 557)%W¢ keonigetion. At intervals of 1 week circulating IGF-1 level®areaamasaseshand are seen

to be lower attthe Bt easHeRIehaagd eeshicer Tradiyitg Perabaye nessakavesihg following
eight weeks. The level of circulating OH is found to be 10 normal at this time. A further dose of the
medication Wg?l %ﬁoﬂi‘?é@ﬁéméﬁ %‘?é’g?ﬂttefﬁ%ﬁt@ oﬁ}éofﬁiﬁﬁwﬁi@ﬁmalh%\'}%“ﬁ%ﬂiﬁﬁ at the upper
end of normalei¢isisaveakarddiekiRessecoisdcaddtheot.a Thimishddis| seatnitevealssbrinkage of the
tumour to 3 > V4 inued uced d at.two-monthly in ls with ICF-1
and OH Ieve%@%?ggﬂ%{%g t@% %gg\ﬁgﬁ?ﬁ&%ag{e%g W;Eésaeml‘{ '%?a%{l%%ﬁntt&éghtog;\%gl ange and the
sleep aprioeandwily skigciennow absent. Example 30 Method for treating acromegalic patients

resistant to somatostatin analogues 20After 1 years' successful control of circulating OH and IGF-1 by
somatostatin analogues, a 40-year-old acromegalic digger driver reports increasingly obvious oily skin

and also pronfthEReDEH Ydburesk £irelatios Hiabefhipyaisiar¢ierpfiad &BURRRR Mitolerant and

to have elevairdicitenating 5 iisasiscanshiaisingoedS S Hesaur 18R BRbreNiEhiBese. 25 He is
treated by intravengus jnjection of %Ffusion protein com%%sing a KISS1R binding peptide TM (eg. SEQ

inj |
ID 58), or fusiS¥PEd F@iﬂlﬁ"&%ﬁﬁ St TARGY Bg4e9n Withia 1o0a4y9 R patient
reports agignificend! reidiigitiman sweatitigerQvsetbe fadlondagatontiyifstaidy ik igt@rsito normal and
at 30this time _her OH and IGE-1 Iev%s re both W'thi&the ngj;tfrr)i}%le@n e, This situatiop remains over

the next five yrgg?ss.uéexrg%nﬁe %Pmset 64l Tor W@Qﬁng)a ot g}%rﬂpt%%oﬁg *her GP that
she can no longenilt inkb $is veiek S shoetcasttsine hathwrd wena il thiRbast25gresats, and that her

wedeing ing il 0 2009(430459RCT{GR20081030855 oRags ATy ey, the GP

suspects this could be the resu a pituitary disorder the refers the patient for teésts which confirm

significantly efSFaER #Gve-ginthly ielengla wihidMRpeenfihisirispresesidedioa phaitary

adenomgs S5 seventh week. These are both stable in the normal range and the sleep
apnoea and oily skin are now absent.

Exampile 30 Method for treating acromegalic patients resistant to
somatostatin analogues

20 After 1 years’ successful conirol of circulating GH and IGF-1 by somatostatin
analogues, a 40-year-old acromegalic digger driver reports increasingly
obvious oily skin and also prominent body odour as a result of hyperhydrosis.
He is found to be glucose-intolerant and to have elevated circulating IGF-1
levels and raising the SSA dosage does not control these.

25
He is treated by intravenous injection of a fusion protein comprising a KISS1R
binding peptide TM (eg. SEQ ID 58), or fusion comprising a GnRH peptide TM
(eg. SEQ ID 93-94). Within 14 days the patient reports a significant reduction
in sweating, Over the following month his oily skin returns to nomal and at

30 this time her GH and IGF-1 levels are both within the normal range. This

situation remains over the next five years.

Example 31 Method for treating acromegaly
A patient reports to her GP that she can no longer fit into her size 8 shoes, a
35 size she have worn for the past 25 years, and that her wedding ring will no
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She is treated by intravenous injection of a fusion protein comprising a prolactin releasing hormone
receptor binding peptide TM (eg. SEQ ID 59). Over the following months GH and IGF-1 levels return to
normal and this is maintained by a quarterly injection on the fusion protein. 10 Example 32 Activity of
CP-GHRH-LWD Ba%&i%8F-1 levels in vivo Aims  To assess the impact GP¢VGRIAAHISHHSN of

CP-GHRH-Lktadusifin ot Fiintpvelsdbdsity five Gy adissdre simenied myaied sl vwehicle only

treated 15control, Materials and Metho nimals: Adult male, Sprague-Dawley rats maintained under

standard houBing SLAIGIRARE 151%e O al OB Bl G4ttt Rod o JALE fTIE ad 2Oibitim

and habituatesicioi fluaunsin emded s Forl abteh Bl ieekgorioAtasunigeryl Bumgerdim@ntitay 1 of the

study rats (200- Ul b ' with a combination of Hypnorm (0.32 mg/kg fentanyl citrate
SJOFF%%%%V&F azrgt?&gﬁgén%ﬁ%%

and 10 mg/kd tluanisone, lazepam (2.6 mg/kg i.p.). The right jugular vein is exposed and
a silasticlipped (i.d. 0.50 mm, ad. 0.93 mm) polythene cannula (Portex, UK) inserted into the vessel

until it lies cloggdoithe-gaiganeg qﬁm%i%uftrmﬁ&f%ugﬁeg@i&!rbep%ﬁéme%m&@r&%a@ised

(101U/m1l) isotonic saline. The free end of the Cannulae will be exteriorised through a scalp incision

and then 30 tBFfY2ABY (RN TR SCGRRIE PiERBIe PEPHNE sk G8ing B HaRfiéss steel

screws and sef{xsiitiRg Aesiah@anaiehs othewing rRSPVE g aéalsrareohessed iaradividual cages in the
automated blood sam Iing{ room. Tll%end of the pﬁticti.ve r?ﬁrip%is attached to a mechanical swivel
that allows th8"afiAa 919 i%ﬂwﬁﬁ%r W%tfcfﬂ&ﬂe BASERHEIEE are flushed daily with heparinised

35saling g0 maintain patency. Treatment: At 09:00 on day 2 of the study rats will receive in i.v.

(A5S) ho beB X R 8 e B R R B R e L T ot s e

surgery the juiar vein cannula of each animal will be connected to the automated blood-sampling

system. At 0700, andlav A sprplRg il DegirRlonshsammies ilkbe qellesies 3 fpiqute intervals

using the automated 10%stem for a 24 hour period. A total of 144 blood samples will be collected for

each will cont&ifeifo im&AEStHag SeyDRaliRDbIESREHENREAMBATR WEk-18BIRSs AidyelipRigsure using an
ICE-1 EL4SA Kiinfrdgure 5 illistrates

Materials and Methods

Animals: Adult male Sprague-Dawley rats maintained under standard housing

conditions with lights on at 05.00n (14L:10D), food and water available ad
20 libitum and habituated fo housing conditions for at least 1 week prior to

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,
25 im.) and diazepam (2.6 mg/kg i.p.). The right jugular vein is 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 close o the entrance of the right atrium.
Cannulae will be prefilled with heparinised (101U/ml) isotonic saline. The free
end of the cannulae will be exteriorised through a scalp incision and then
30 tunnelied through a protective spring anchored to the skull using two stainless
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 protective spring is attached to a mechanical swivel that allows the animal
maximum freedom of movement. Cannulae are flushed daily with heparinised
35  saline to maintain patency.
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15 a statistically significant reduction in the ICE-1 levels in the fusion treated rats compared to the
vehicle only control with a t-test P value = 0.0416 after only five days. = Example 33 Activity of
CP-GHRH-LHD on rat IGF-1 levels in vivo 20 Aims: This study is designed to investigate the activity
timecourse for ERIGHRIAE HD fusion identifying the time delay between ashainigteatiossasasl initall effect
of the compound in ICF-1 levels. 25 Materials and Methods: Animals: Adult male Sprague-Dawley rats
maintained under standard h[%Lésinag cgndliéi‘o S with Ii%gs on at 05.00h (14L:100), food and water
available ad IBTRAHEAG KAHIUEE HRRY iRl BT SHS WE | S8SEY SBek P RIS ery. 30
Surgery: On diy-GaRRe. $t0dyr rathiCRSOrAB0gNindll. be anaesthetised with a combination of Hypnorm
and diazepam. The right jugular vein is then exposed and a silastic tipped (i.d. 0.50 mm, o0.d. 0.93 mm)
polythene cannula (Portex, UK) inserted into the vessel until it lies close to the entrance of the right.
35Cannufae @lmpligfillod witiehepetiblsed-EEOnRing19yiston{é B&riesTbesneg &Viously

20001150469RCHIERANPOI5APP enshel Ui EATMIaE Wb eripdarisertvaugh agalp incisior

and passed throug ring ancho’r_e to the skull using stainless steel screws a ental cement.
Following rec8YeForsntfifals ileherpidusanrilsh @il igash cagiesrin Wik 2 Sapaterthéosfitihg will be

attached to a gyiyaliaat slNsHIRRRENS) SERXIMUEY e AN ) NBoyamaRg Gannsdamwill be flushed

daily with heparinised saline to maintain patency. Treatment: At 10:00h on day 5 of the study rats will

receive in i.v. HIRALiISABPIES ¢P-BSHEalecs 6F VEhBIB I Reie YaIM & R BiF iiaE N fter flushing
thﬁ gannnglaef@yst@giefwn@rwflrﬂm?@%i@pﬁetﬁﬁotpﬂ)fwilbmfﬁﬁgmﬁ@mvﬁaﬁﬁr@?;gmc@?daﬁh.fSamgllesd
will be taken from day 5 to day 18 of the experiment (or until the cannulae block). Plasma from bloo
samples will t?eagbo?'é}écﬁn-%’%mgf&%ﬁ%l %%WS? Yélg-rﬁu%l@r%‘nt by ELISA kit. Results Figure 6
llistrates a statistically significant reduction in the IGF-1 levels in the fusion treated rats compared to
the vehicle oni%%gﬂgrol from day four after treatment. Example 34 Activity of CP-GHRH-LHD on rat
growth hormone leveéls in vivo Aims To assess the impact of /iv. adminisation of CP-GHRH-LHD

fusion on growtitdSHofinerRisevers Meass e tagsafieitreathisht dbmparse wilkhisigrse only treated
and Octigotidg infusion R eiRigicMARIAISRMAMELOER- 1 tevels in the fusion treated rats

compared to the vehicle only control with a t-test P value = 0.0416 after only
five days.

Example 33 Activity of CP-GHRH-LHD on rat IGF-1 levels in vivo

20 Aims:
This study is designed {o investigate the activity timecourse for CP-GHRH-
LHD fusion identifying the time delay between administration and initall effect

of the compound in IGF-1 levels.

25  Materials and Methods:
Animals: Adult male Sprague-Dawley rats maintained under standard housing
conditions with lights on at 05.00h (14L:10D), food and water available ad
libitum and habituated to housing conditions for at least 1 week prior to
surgery.

30
Surgery: On day 1 of the study rats (260-280g) will be anaesthetised with a
combination of Hypnorm and diazepam. The right jugular vein is then exposed
and a silastic tipped (i.d. 0.50 mm, 0.d. 0.93 mm) polythene cannula (Portex,
UK) inserted into the vesse! until it lies close to the entrance of the right.

35 Cannuiae will be prefilled with heparinised {10 IU/ml) isotonic saline. The free
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Animals: Adult male Sprague-Dawley rats maintained under standard housing 30 conditions with lights
on at 05.00h (14L:10D), food and water available ad libitum and habituated to housing conditions for at
least 1 week prior to surgery.  Surgery: On day 1 of the study rats (200-2509g) will be anaesthetised
with a 35combinativnsiétypnorm (0.32 mg/kg fentanyl citrate and 10 mg/kgfiGamspnmscdvVO

2009/1%04638@1&5 &@@9/%@@?%;@3& @%ﬂ@ﬂ@g@@@@g@k@wcﬁ@ rteggi wel%e_in is ;
exposed and a silastic tipped (i.d. 0.50 mm, 0.d. 0.93 mm) polythene cannula (Portex, inserte
into the vessé%mﬂii't ‘?ie?%i@sé%hﬂg%m%ﬁ:g%ﬁﬁé’%ﬁ%ﬁﬂ%?ﬁ.%ﬁﬁf&&%ﬁmedﬁ@ﬁhed with
heparinised (&gt Ijdtoteiny saiinery beifreds Wvitnckaf theaauiminaga wilkbesgderniorised through a
scalp incision then tunpelled through.a protectiv ring anchaored to the skull using two stainless
steel screws gié}dse ﬁ@hriﬁﬁ%&ﬁ%ﬂ%&"r@ i(?ngﬁtoav(\"c/fi]r?é? rgrégvgwy/'g%w%’ﬁs %?}8 %ﬁggdﬁ%f?ﬁdividual cages
in the automarekiphood Segaping robrmoMement! oCénmnplatective Sprirfyibettadhadd twdhmechanical

swivel that alig ;%gai_%%(}m&mgm ;.I)'?EEHBW of movement. Cannulae are flushed daily with

heparinised saline to maintain patency. Treatment: At 09:00 on day 2 of the study rats will receive in
i.v. injection of the Syntaxin active compound or vehicle. A 12 hour infusion of somatostatin 15 (or an

analogue) wilirbegindhhoursiafearih dalt obsaneringyadminiaiessdiviaiene ohb&igHdcannulae

lines) and will continue for 12 hours only. [This infusion timing should be an excellent GH assay control
as we should B8 ESEIRE LR BoMaREN (SiREHR £AISbition and then rapid recovery/rebound] 20

Samplingy The automated blood-sampling system (ABS) has been previously described (Clark et al.,
1986; Windle et al,, 1997). Three to four days after surgery the jygular vein cannula of each animal will
pe connected IR e ARG B SANBING STORHE A FO T O DT A8 Sifg Wkbegin. Blood

- samples will h&0éhlipetdidoat Renifate sachveals aisiydbie SaopietedilSsy ssdenfooa 2hour period. A

total of 144 blogd sampias- il B alietedJeL SACK ULEAIANIBTOk AR ABRT ghupole blood

Results The growth hormone levels were measure using an assay. Figure Istrates the
vehical treatetpaHRaY AR KISR0 toviktdalenayased gloweontani b EitRfrdkirh illustrates
the complete ablation of the pulsatile growth hormone release after treatment with GHRH-LHD
chimera and figure 7c shows the blocking of the pulsatile growth hormone release and subsequent
recovery wh 2heBctreotide infusion is stopped. CLAIMS 1. Use of a polypeptide in the manufacture

of a medicameigifer 3raalingaCEostauAlasRkiRNYRAPHEGLEABPIISING: IEF MDR:GYIiAXIGIrotease,
cell. wherein UAR ROTERRORGHE SrOTBLE ot e AR St 4ot AP se o an Ioh
protease, treatment.
20
Exampile 34 Activity of CP-GHRH-LHD on rat growth hormone levels in
vivo
Aims
To assess the impact of L.v. adminisation of CP-GHRH-LHD fusion on growth
25 hormone levels in rats five days after treatment compared with vehicle only
treated and Octreotide infusion controls.

Materials and Methods

Animals: Adult male Sprague-Dawley rats maintained under standard housing
30 conditions with lights on at 05.00h (14L:10D), food and water available ad

libitum and habituated to housing conditions for at least 1 week prior to

surgery.

Surgery: On day 1 of the study rats (200-250g) will be anaesthetised with a
35 combination of Hypnorm (0.32 mg/kg fentany! citrate and 10 mg/kg fluanisone,
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b.a peptide Targeting Moiety (TM) that binds to a Binding Site on a pituitary tumour cell, which Binding
Site is capable of undergoing endocytosis to be incorporated into an endosome within the pituitary

tumour cell; and a bacterial or viral translocation domain that translocates the protease from within the
endosome, agmssitis@ntlosomal membrane and into the cytosol of said pitwitaystasaesscell; wherein

the polypeptigenacsdtip-napumAice brr?i!@l FOMEHEiGHE RRIURIRL BRI KRB sq (48R apcording to
Claim 1, wherein the pituitary tumaour cell is derived from or contributes to somatotrophinomas. 3. Use

according to 8HgSHreERAR Cidin?: WhErEinqitk PMBHREY (BAUEEaRSARBIR RS tHEYroup
comprising: aigsemeld hamnpeeresieasingihiomiensdssHB th¢eseptotasomatagatin(SaT) receptor, a

cortistatin (CSI) receptor: a ghrelin receptor; a bombesi or; a urotensin recepior; a
melanin-conc%ﬂ? 13 ?r?gg ﬁ‘gpr?tfgn%r?ﬁ?:' t‘évnﬁtl;&?%g@-‘c’f?z@eweﬂé 58%%8t?5ﬂnﬁeﬁé%iﬁ8énoimone
(GnR1-1Yreceptbxfatid orzsn putdactinlrok asitegipasd dmenaitos. séalgsmaisenrdang tthany preceding
claim, wherei i 0 | . ) ide, a
somatostatin %ﬁg% g é\,é meagtisﬁ%%% %’ﬁﬁ%’eﬁﬁc&?ﬁg@ %@%@gé%ﬁ% és ,Pazﬂj%%ensi n peptide,
melanin-concEREhSAEENG ADASpEBtEaderss- Byejitid & cdayonadeopiyezsials iknone (GnRH)
peptide, or a RERlastn HlaRNNG RERJidenA RAFRERIIS I SEASHEIRSHO AR Brsding claim,

wherein the translocation domain comprises a clostridial neurotoxin translocation domain. 6. A
polypeptide cBIRpIRIREH WSS RRYRRNSF IR ABIRFRRMNGHoTMAK 1Bl SRy a protein of

the exoqytic fHBiRIfraPPAEIUBIN & PHOENEHINTANEH e IR IR WP HRde MiRie@se comprises
a clostridial neur.ot(gin endopegti ase or an IgA protease; b.a peptide Targeting Moiety (TM) that

binds to a Birﬁ:ﬁh e Ré’tﬁ%"’éaﬁh ft W%mour cell, which Binding Site is capable of undergoing
endocytosis to be incorporated into an endosome within the pituitary tumour cell; and a bacterial or

viral translocatj i . locat rotease from within the endosome,, acrass the
endosomal maléh%%tr%ﬁ]ég%%?ﬁé&? ﬁ%%céiaca}é? é?ihz%ﬁ E)?t%dtg?flsttﬁvrmhercggfﬁ whetein’ Ce'%%l?(/%septide lacks
the native HcthBidingxlorastivefcemipeundiaimetirsioxih, Bhdoumardisioaidhatypeioidatioomprises an

amino agkd segHENCe-RIA PHAARLAIR 8410uR hipaRk R Un Sl abIRRStAfimstaregLence idently

to any one of SEQ ID NOS: 34, 42, 43, 44, 45, 46, 4/, 60, 61, 62, 6,67, 68,69, 70, 71, 72,
73, 74, 75, 76/ 1F Pegof7thesgugh cannigge dinegs ase i e@niguieProtZoiass piypblypeptide

according to ajshh, WhrigisHbed Mebindsteaianowh RranpnerirleasingderpgredHRH)

receptor; and wherein the TM comErises a growth hormone releasing hormone (GHRH) peptide. 8.A

nucleic acid etESUiNG SPAGYPRGR SYORaIRdTOYHYbRIRS Eapid recovery/rebound]

20 Sampling: The automated blood-sampling system (ABS) has been previously
described (Clark et al., 1986; Windle et al., 1897). Three to four days after
surgery the jugular vein cannula of each animal will be connected to the
automated blood-sampling system. Al 07:00 on day 6 sampling will begin.
Blood samples will be collected at 10 minute intervals using the automated

25  system for a 24 hour period. A total of 144 blood samples will be collected for
each will contain no more than 38yl of whole blood.

Results

The growth hormone levels were measure using an RIA assay. Figure 7a
30 llistrates the vehical treated animals which show typical puisatile release of

growth hormone, figure 70 illusirates the complete ablation of the pulsatile

growth hormone release after treatment with GHRH-LHD chimera and figure

7c shows the blocking of the pulsatie growth hormone release and

subsequent recovery when the Octreotide infusion is stopped.
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9.Use of a polypeptide according to any of Claims 6-7 or a nucleic acid according to Claim 8 in the
manufacture of a medicament for treating acromegaly in a patient.

CLAIMS

1. Use of a polypeptide in the manufacture of a medicament for treating acromegaly,

said polypeptide comprising:

a a non-cytotoxic protease, which protease is capable of cleaving a protein
of the exocytic fusion apparatus in a pituitary tumour cell, wherein said
non-cytotoxic protease comprises a clostridial neurotoxin endopeptidase
or an [gA protease,

b. a peptide Targeting Moiety (TM) that binds to a Binding Site on a
pituitary tumour cell, which Binding Site is capable of undergoing
endocytosis to be incorporated into an endosome within the pituitary
tumour cell; and

c a bacterial or viral translocation domain that translocates the protease
from within the endosome, across the endosomal membrane and into the
cytosol of said pituitary tumour cell;

wherein the polypeplide lacks the native Hge binding domain of a clostridial

neurotoxin.

2. Use according to Claim 1, wherein the pituitary tumocur cell is derived from or

contribuies fo somatotrophinomas.

3. Use according to any preceding claim, wherein the TM binds to a receptor
selected from the group comprising: a growth hormone-releasing hormone
(GHRH) receptor; a somatostatin (SST) receptor, a cortistatin (CST) receptor;
a ghrelin receptor; a bombesin receptor; a urotensin receptor, a melanin-
concentrating hormone receptor 1; a KiSS-1 receptor; a gonadotropin-
releasing hormone (GnRH) receptor; and/or a prolactin-releasing peptide

receptor.
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Use according to any preceding claim, wherein the TM comprises a growth
hormone releasing hormone (GHRH) pepfide, a somatostatin peptide, a
cortistatin peptide, a ghrelin peptide, 2 bombesin peplide, a urotensin peptide,
melanin-concentrating hormone peptide, a KiSS-1 peptide, a gonadotropin-

releasing hormone (GnRH) peptide, or a prolactin-releasing peptide.

A polypeptide for use according to any preceding claim, wherein the translocation

domain comprises a clostridial neurctoxin transiocation domain.

A polypeptide comprising:

a a non-cytotoxic protease, which protease is capable of cleaving a protein
of the exocytic fusion apparatus in a pituifary tumour celi, wherein said
non-cytotoxic protease comprises a clostridial neurotoxin endopeptidase
or an IgA protease;

b. a peptide Targeting Moiety (TM) that binds to a Binding Site on a pituitary
tumour cell, which Binding Site is capable of undergoing endocyltosis to
be incorporated info an endosome within the pituitary tumour cell; and

c a bacterial or viral franslocation domain that translocates the protease
from within the endosome, across the endosomal membrane and into the
cytosol of said pituitary tumour cell;

wherein the polypeptide lacks the native Mcc binding domain of a clostridial

neurotoxin, and wherein said polypeptide comprises an amino acid sequence having

at least 90-92%, or at least 95-97%, or at least 98-99% sequence ideniity to any one

of SEQ ID NOs: 34, 42, 43, 44, 45, 46, 47,60, 61, 62, 83, 64, 65, 66, 67, 68, 69, 70,

71,72,73,74,75,76,77,78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91 or 92.
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A polypeptide according to Claim 6, wherein the TM binds to a growth hormone-

releasing hommone (GHRH) receptor; and wherein the TM comprises a growth
hormone releasing hormone (GHRH) peptide.

A nucleic acid encoding a polypeptide according fo any of Claims 6-7.
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Use of a polypeptide according to any of Claims 6-7 or a nucleic acid according to

Claim 8 in the manufacture of a medicament for treating acromegaly in a patient.
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