
Suppression of neuroendocrine diseases The present
invention relates to therapeutics and corresponding
therapies for the treatment of neuroendocrine diseases
and conditions. The neuroendocrine system is formed
from cells derived from the embryonic neural crest,
neuroectoderm and endoderm. It can be divided into
cell types that form glands and others that are
diffusely distributed, i.e. the disseminated or
diffuse neuroendocrine system. The first group include
those cells forming 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 urogenital tracts.
Neuroendocrine tumours can arise in all these
locations and can cause pathophysiology by either
their physical size causing localised pressure or
constrictions on surrounding organs, or by abnormal
secretions of a variety of hormones and other
bioactive molecules. These molecules are normally
secreted by non-tumour cells in physiologically
appropriate amounts and under tight physiological
control. When these cells form tumours, however, the
secretions can be excessive leading to disease.
Current therapies for these hypersecretion diseases
can include surgical removal of the tumour(s), generic
anti-tumour chemotherapy, interferon therapy,
radiotherapy and more specific treatment with, for
example, somatostatin analogues. The preference for
initial treatment mode varies according to the
consultant physician and, while each of these
approaches 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 contra-indicated for other reasons.
Furthermore, therapies resulting in tumour 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
treatment-related tumour necrosis or fulminant
apoptosis. The metabolicabnormalities observed in
patients with TLS include: hyperkalaemia,
hyperuhcaemia, and hyperphosphataemia with secondary
hypocalcaemia. TLS can also lead to acute renal
failure (ARF). In the majority of patients with
metastatic carcinoids and pancreatic endocrine
tumours, treatment with current medicaments such as
octreotide may induce a rapid improvement in clinical
symptoms, such as diarrhoea, dehydration, 



flushing attacks, hypokalemia, peptic ulceration,
hypoglycaemic attacks and necrotic skin lesions (Kvols
et al. 1986, 1987, Ruszniewski et al.1996, Caplin et
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. 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 treatment of this
aberrant function is a requirement to maintain quality
of life in sufferers. Table 1 Incidence/prevalence of
major neuroendocrine tumours (U.S. unless otherwise
stated)Generally the symptoms of these tumours vary
depending on the tumour type as they each secrete
different hormones causing different symptoms (table
2).Table 2 Symptoms or diseases caused by
hypersecretion from neuroendocrine tumoursCurrent
therapies are highly individualised as the symptoms
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 symptoms 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 liver and
starving tumour cells.A second approach involves
treating symptoms with different medications:
diuretics for heart disease, bronchodilators for
wheezing, somatostatin analogues for wheezing,
diarrhoea and flushing. Insulinomas The symptoms from
insulinomas can sometimes be treated through diet
regulation (e.g. by frequent, slow-release complex
carbohydrate intake; guar gum). With malignant
insulinoma, metastases may be found in the surrounding
lymph nodes and liver. If the tumour cannot be
localised before or 



during surgery (intra-operatively), it may be removed
through distal pancreatectomy. Gastrinomas In patients
with gastrinomas, antisecretory medication such as a
proton pump 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 expectancy. (Ninety-five percent
of patients with gastrinomas have 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, dehydration and metabolic
acidosis by replenishing fluids and electrolytes.
Patients are typically given up to 5 L of fluid and
350 mEq of potassium daily. The optimal treatment for
VIPomas is surgical removal of the primary tumour.
Glucagonomas 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
ProlactinomasMedical treatment is usually with the
dopamine agonists bromocriptine or cabergoline. These
drugs shrink the tumour and return prolactin levels to
normal in approximately 80 percent of patients.
However, use of these agonists is associated with side
effects such as nausea and dizziness. Surgery is an
option where medical therapy cannot be tolerated or if
it fails to reduce prolactin levels, restore normal
reproduction and pituitary function, and reduce tumour
size. However, the results of surgery depend a great
deal on tumour size and prolactin level as well as the
skill and experience of the neurosurgeon. Depending on
the size of the tumour and how much of it is removed,
studies show that 20 to 50 percent will recur, usually
within five years Somatotroph inomas (e.g. causing
acromegaly) Current treatment for patients with
acromegaly include surgical, radiation, and medical
therapies. Treatment depends on the size and extent of
the tumour and the need for rapid cessation of hormone
function that results in serious 



clinical sequelae. The standard treatments include
surgery (usually a transsphenoidal approach) with or
without postoperative radiation therapy, bromocriptine
treatment, octreotide treatment and, more recently,
pegvisomant treatment. The above-described therapies
have variable success. Corticotropininomas For
patients with corticotroph adenomas, transsphenoidal
microsurgery is the 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.
Steroidogenesis inhibitors, including mitotane,
metyrapone, ketoconazole, and 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 to be poor surgical candidates and has also
been used as adjunctive therapy in patients with
residual or recurrent active tumour.Phaeochromocytoma
Laparoscopic tumour removal is the preferred
procedure. However, complications during surgery need
to be kept to a minimum by appropriate preoperative
medical treatment to prevent catecholamine-induced,
serious, and potentially life-threatening
complications during surgery, including hypertensive
crises, cardiac arrhythmias, pulmonary oedema, and
cardiac ischaemia. Traditional regimens include
a-adrenoceptor blockers, combined a/b-adrenoceptor
blockers and, calcium-channel blockers, all of which
can have undesired effects both before and after
surgery. Thyrotroph inomas Transsphenoidal surgery is
the treatment of choice for patients with thyrotrophic
adenomas. Adjuvant radiation therapy may be employed
when surgery is known to be non-curative even if the
patient is still euthyroid 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 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. In all cases, surgery can
be of limited success as well as carrying inherent
risks to the patient. In addition, current drug
treatments also are no guarantee of success in
alleviating the symptoms in al patients. The present
invention solves one or more of the above problems or
risks 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.In more
detail, a first aspect of the present invention
provides a polypeptide for use in suppressing
secretion(s) from a neuroendocrine tumour, said
polypeptide comprising: a a non-cytotoxic protease,
which protease is capable of cleaving 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 neuroendocrine tumour
cell, which Binding Site is capable of undergoing
endocytosis to be incorporated into an endosome within
the neuroendocrine tumour cell; and c . a
translocation domain that is capable of translocating
the protease from within an endosome, across the
endosomal membrane and into the cytosol of the
neuroendocrine tumour cell. In use, a polypeptide of
the invention binds to a neuroendocrine tumour cell.
Thereafter, the translocation component effects
transport of the protease component into the cytosol
of the tumour cell. Finally, once inside, the protease
inhibits the exocytic fusion process of the
neuroendocrine tumour cell. Thus, by inactivating the
exocytic fusion apparatus of the neuroendocrine tumour
cell, the polypeptide of the invention inhibits
secretion therefrom. Accordingly, the 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 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.In a related aspect of the
present invention, there is provided a method for
treating a neuroendocrine tumour in a patient, said
method comprising administering to the patient a
therapeutically effective amount of a polypeptide of
the present invention. Without wishing to be bound by
any theory, the present inventors believe that
undesirable (e.g. unusual levels of) secretion of
physiologically active molecules from neuroendocrine
tumours cause and maintain pathological conditions in
a patient. Thus, by inhibiting said secretions, the
progression of the disease state can be halted and the
symptoms reversed. The polypeptides of the present
invention are particularly suited for use in treating
a range of neuroendocrine tumours, including their
hormone-secreting metastases, precancerous conditions
and symptoms thereof. In this regard, 'treating'
includes reducing or eliminating excessive secretions
from such cells. By way of example, important
neuroendocrine tumour target cells of the present
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 experienced 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 according to their tissue
location and include, in order of prevalence, those
arising from cells in the appendix (38%), ileum (23%),
rectum ( 13%) and bronchus ( 1 1.5%). 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 (9%), VIPomas of the
pancreas, lung or ganglioneuromas, secreting excess
vasoactive intestinalpolypeptide, and glucagonomas,
tumours of the pancreatic islets secreting excess
glucagon. The pituitary tumours, which tend to be
classified according to their secretion type or
cellular identity, include: prolactinomas secreting
prolactin (the most common), somatotrophinomas (growth
hormone, corticotrophinomas (adrenocorticotrophic
hormone), thyrotroph inomas (thyroid stimulating
hormone), gonadotrophinomas (FSH, LH), and
non-functioning pituitary adenomas. Other secretory
tumours include thyroid medullary tumours, small and
non-small 



cell lung tumours, Merkel cell tumours, and
phaeochromocytomas. The latter can be deadly if
excessive secreted adrenaline leads to severe
hypertension. Such hypersecretion can make the
individual unsuitable for surgery to remove 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, prolactinomas, somatotrophinomas,
corticotrophinomas, thyrotroph inomas 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 the treatment of, amongst
others, conditions such as Cushing's disease,
acromegaly, carcinoid syndrome, hypoglycaemic
syndrome, necrolytic migratory erythema,
Zollinger-Ellison syndrome and Verner-Morhson
syndrome. Also provided are therapies for treatment of
the symptoms ensuing from undesirable neuroendocrine
tumour secretions (see Table 2). The 'bioactive'
component of the polypeptides of the present invention
is provided by a non-cytotoxic protease. This distinct
group of proteases act by proteolytically-cleaving
intracellular transport proteins known as SNARE
proteins (e.g. SNAP-25, VAMP, or Syntaxin) - see
Gerald K (2002) "Cell and Molecular Biology" (4th
edition) John Wiley & Sons, Inc. The acronym
SNAREderives from the term Soluble SF Attachment
Receptor, where NSF means ^-ethylmaleimide-Sensitive
Factor. SNARE proteins are integral to intracellular
vesicle formation, and thus to secretion of molecules
via vesicle transport from a cell. Accordingly, once
delivered to a desired target cell, the non-cytotoxic
protease is capable of inhibiting cellular secretion
from the target cell. Non-cytotoxic proteases are a
discrete class of molecules that do not kill cells;
instead, they act by inhibiting cellular processes
other than protein synthesis. Non-cytotoxic proteases
are produced as part of a larger toxin molecule by a
variety of plants, and by a variety of microorganisms
such as Clostridium sp. and Neisseria sp. Clostridial
neurotoxins represent a major group of non-cytotoxic
toxin molecules, and comprise two polypeptide chains
joined together by a disulphide bond. The two chains
are termed the heavy chain (H-chain), which has a
molecular mass of approximately 100 kDa, and the light
chain (L-chain), 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 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
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 WO99/58571
, 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 or an 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 to a
neuroendocrine tumour cell.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. ssti, sst2,
sst3, sst4 and sst5) ; a growth hormone-releasing
hormone (GHRH) receptor - also known a GRF receptor; a
ghrelin receptor; a bombesin receptor (eg. BRS-1 ,
BRS-2, or BRS-3); a urotensin receptor (eg. a
urotensin Il receptor); a melanin-concentrating
hormone receptor 1; a prolactin releasing hormone
receptor; a gonadotropinreleasing hormone receptor
(GnRHR) such as a Type 1 GnRHR and/ or a 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 full-length SST and cortistatin
(CST), as well as truncations and peptide analogues
thereof such as: SANSNPAMAPRERKAGCKNFFWKTFTSC
(SST-28); AGCKNFFWKTFTSC (SST-14);
QEGAPPQQSARRDRMPCRNFFWKTFSSCK (CST-29);
QERPPLQQPPHRDKKPCKNFFWKTFSSCK (CST-29);
QERPPPQQPPHLDKKPCKNFFWKTFSSCK (CST-29);
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 2
(BIM23268); octreotide peptides, lanreotide peptides,
BIM23027, CYN 154806, BIM23027, vapreotide 



peptides, seglitide peptides, and SOM230. These TMs
bind to sst receptors, such as ssti, sst2, sst3, sst4
and sst5 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. Table 3 Expression of somatostatin receptor
subtypes in gastroenteropancreatic neuroendocrine
tumours (%) ssti sst2 sst3 sst4 sst5 All tumours 68 86
46 93 57Insulinoma 33 100 33 100 67 Gastrinoma 33 50
17 83 50 Glucagonoma 67 100 67 67 67 VIPoma 100 100
100 100 100 No n functioning 80 100 40 100 60 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
somatochnin. Suitable GHRH peptides include
full-length GHRH ( 1-44) peptide, and truncations
thereof such as GHRH(I -27, 1-28, 1-29), GHRH(I -37),
and GHRH(I -40, 1- 43)-OH, as well as peptide
analogues such as: BIM 2801 1 or NC-9-96; [MeTyM ,Ala1
5,22,Nle27]-hGHRH(1 -29)-NH2; MeTyM ,Ala8,9,1 5,22,28,
Nle27]- hGHRH(1 -29)-NH2; cyclo(25-29)[MeTyr1 ,Ala1
5,DAsp25,Nle27,Orn29+ ++]- hGHRH(1 -29)-NH2; (D-TyM
)-GHRH ( 1-29)-NH2; (D-Ala2)-GHRH ( 1-29)-NH2;
(D-Asp3)-GHRH ( 1-29)-NH2; (D-Ala4)-GHRH ( 1-29)-NH2;
(D-Thr7)-GHRH ( 1- 29)-NH2; (D-Asn d)-GHRH (
1-29)-NH2; (D-Ser9)-GHRH ( 1-29)-NH2; (DTyM O)-GHRH
(1-29)-NH2; (Phe4)-GHRH ( 1-29)-NH2; (pCI-Phe6)-GHRH
(1- 29)-NH2; (N-Ac-TyM )-GHRH ( 1-29)-NH2; (N-Ac-Tyr1
, D-Ala2)-GHRH ( 1-29)- NH2; (N-Ac-D-TyM ,
D-Ala2)-GHRH ( 1-29)-NH2; (N-Ac-D-TyM , D-AIa 2,
DAsp3)- GHRH (1-29)-NH2; (D-Ala2, NLeu27)-GHRH
(1-29)-NH2; (His1 , DAla2, NLeu27)-GHRH (1-29)-NH2;
(N-Ac-His1 , D-Ala2, N-Leu27)-GHRH ( 1- 29)-NH2; (His1
, D-AIa 2, D-AIa 4, Nleu27)-GHRH ( 1-29)-NH2; (D-Ala2,
DAsp3, D-Asn8, NLeu27)-GHRH ( 1-29)-NH2; (D-Asp3,
D-Asn8, NLeu27)- GHRH ( 1-29)-NH2; [His1 ,
NLeu27]-hGHRH(1 -29)-NH2; [NLeu27]-hGHRH(1 - 29)-NH2;
H-Tyr-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-
Leu-Gly- 



Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-lle-Met-Ser-Ar
g-Gln-Gln-Gly-Glu-
Ser-Asn-Gln-Glu-Arg-Gly-Ala-Arg-Ala-Arg-Leu-NH2;
H-Tyr-Ala-Asp-Ala-lle-
Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-Al
a-Arg-Lys-Leu-Leu- Gln-Asp-lle-Met-Ser-Arg-NH2;
H-Tyr-D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-
Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gl
n-Asp-lle-Met-Ser- Arg-NH2;
H-Tyr-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-lle-
Leu-Gly-
Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-lle-Met-Asn-Ar
g-Gln-Gln-Gly-Glu-
Arg-Asn-Gln-Glu-Gln-Gly-Ala-Lys-Val-Arg-Leu-NH2;
H-Tyr-Ala-Asp-Ala-lle-
Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-Al
a-Arg-Lys-Leu-LeuGln-Asp-lle-Met-Asn-Arg-Gln-Gln-Gly-G
lu-Arg-Asn-Gln-Glu-Gln-Gly-Ala-Lys- Val-Arg-Leu-NH2;
His-Val-Asp-Ala-lle-Phe-Thr-Gln-Ser-Tyr-Arg-Lys-Val-Le
u-
Ala-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-lle-Leu-As
n-Arg; His-Val-Asp-
Ala-lle-Phe-Thr-Gln-Ser-Tyr-Arg-Lys-Val-Leu-Ala-Gln-Le
u-Ser-Ala-Arg-Lys-
Leu-Leu-Gln-Asp-lle-Leu-Asn-Arg-Gln-Gln-Gly-Glu-Arg-As
n-Gln-Glu-Gln-Gly- AIa. In another embodiment, a TM of
the present invention binds to a ghrelin receptor.
Examples of suitable TMs in this regard include:
ghrelin peptides such as full-length ghrelin (eg.
ghrelinn 7) and truncations and peptide analogues
thereof such as ghrelin 24-n 7, ghrelin 52-n7, [Trp3,
Arg5]-ghrelin (1- 5), des-Gln-Ghrelin, cortistatin-8,
His-D-Trp-Ala-Trp-D-Phe-Lys-NH 2, growth hormone
releasing peptide (e.g. GHRP-6), or hexarelin. In a
further embodiment, the TM binds to a bombesin
receptor (eg. BRS-1 , BRS-2, or BRS-3). Examples of
suitable bombesin peptides include full-length:
bombesin - a 14 amino acid peptide originally isolated
from the skin of a frog
(pG!u-G!n-Arg-Leu-G!y-Asn-Gin-Trp-Aia-Va!-G!y-His-Leu-
Met-NH^); and the two known homologs in mammals,
namely neuromedin B, and gastrin releasing peptide
(GRP) such as: porcine GRP -
Ala~Pro-Vai~Ser-Vai-Gly-Gly-
Gly-Thr-Val-Leu-Ala-Lys-Met-Tyr-Pra-Arg-Giy-Asn-His-Tr
p-Ala-Val-Gly-His- LeU-MeI-NH and human GRP -
Val-Pro-Leu~Pro-Aia~G!y-Giy-G!y-Thr-Vai-
Leu-Thr-Lys-Met-Tyr-Pro-Arg-G!y-Asn-His-Trp-Ala-Val-G!
y-H is-Leu-Met-NH 2 Reference to bombesin peptides
embraces homologs [hereof such as neuromedin B and
GRP, and includes truncations and peptide analogues
thereof In another embodiment, a TM of the present
invention binds to a urotensin receptor. Suitable TMs
in this regard include urotensin peptides such as
Urotensin-H (U-H) which is a cyclic neuropeptide. The
C-terminai cyclic region of U-II s strongly conserved
across different species, and includes the six 



amino acid residues (~Cys Ple-Trp-Lys-Tyr-Cys-), which
is structurally similar Io the central region of
somalostahn-14 (-Phe-Trp-Lys-Tbr-) Urolensin peptides
of the present invention include the U-Il precursor
peptides, such as prepro-urotensin-ll (including the
two human 124 and 139 isoforms thereof) aswell as
other truncations such as the eleven residue mature
peptide form and peptide analogues thereof. In a
further embodiment, a TM of the present invention
binds to a melaninconcentrating hormone receptor 1.
Examples of suitable TMs in this regard include:
melanin-concentrating hormone (MCH) peptides such as
full-length MCH, truncations and analogues thereof. In
another embodiment, a TM of the present invention
binds to a prolactin releasing hormone receptor. An
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 to a gonadotropin-releasing hormone
(GnRH) receptor. GnRH is also known as
Luteinizing-Hormone Releasing Hormone (LHRH). Examples
of suitable GnRH receptor TMs include: GnRHI peptides,
GnRHII peptides and GnRHIII 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. 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-1 0, Kisspeptin-54
peptides, truncations and analogues thereof. 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 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
beincorporated into an endosome within the
neuroendocrine tumour cell; and d . a translocation
domain that is capable of translocating the protease
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 the 



above-described second aspect. In a preferred
embodiment of the first and/ or second aspects of the
present invention, the TM has a human peptide amino
acid sequence. Thus, a highly preferred TM is a human
SST peptide, a human CST peptide or a human GHRH
peptide. Polypeptide preparation The polypeptides of
the present invention comprise 3 principal components:
a 'bioactive' (ie. a non-cytotoxic protease); a TM;
and a translocation domain. The general technology
associated with the preparation of such fusion
proteins is often referred to as re-targeted toxin
technology. By way of exemplification, we refer to:
WO94/21300; WO96/33273; WO98/07864; WO00/1 0598;
WO01/21213; WO06/059093; WO00/62814; WO00/04926;
WO93/1 5766; WO00/61 192; and WO99/58571 . All of
these publications are herein 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 a direct
covalent bond or via a spacer/ linker molecule. The
protease component and the translocation 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
between 10 and 30 amino acid residues in length.In
use, the polypeptides have a di-chain conformation,
wherein the protease component and the translocation
component are linked together, preferably via a
disulphide bond. The polypeptides of the present
invention may be prepared by conventional 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 conjugation and cross-linking, CRC Press,
Nagy et al., PNAS 95 p 1794-99 (1998). Further
detailed methodologies for attaching synthetic TMs to
a polypeptide of the present invention are provided
in, for example, EP0257742. The above-mentioned
conjugation publications are herein incorporated by
reference thereto. Alternatively, the polypeptides may
be prepared by recombinant preparation of a single
polypeptide fusion protein (see, for example,
WO98/07864). This 



technique is based on the in vivo bacterial mechanism
by which native clostridial neurotoxin (i.e.
holotoxin) is prepared, and results in a fusion
protein having the following 'simplified' structural
arrangement: NH2 - [protease component] -
[translocation component] - [TM] - COOH According to
WO98/07864, the TM is placed towards the C-terminal
end of 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 translocation component plus TM.
Alternatively, according to WO06/059093, the TM
component of the fusion protein is located towards the
middle of the linear fusion protein sequence, between
the protease cleavage site and the translocation
component. This ensures that the TM is attached to the
translocation domain (ie. as occurs withnative
clostridial holotoxin), though in this case the two
components are reversed in order vis-a-vis native
holotoxin. Subsequent cleavage at the protease
cleavage site exposes the N-terminal portion of the
TM, and provides the di-chain polypeptide fusion
protein. The above-mentioned protease cleavage
sequence(s) may be introduced (and/ or any inherent
cleavage sequence removed) at the DNA level by
conventional means, such as by site-directed
mutagenesis. Screening to confirm the presence of
cleavage sequences may be performed manually or with
the assistance of computer software (e.g. the MapDraw
program by DNASTAR, Inc.). Whilst any protease
cleavage site may be employed (ie. clostridial, or
non-closthdial), the following are preferred:
Enterokinase (DDDDKj) Factor Xa (IEGRj / IDGRj)
TEV(Tobacco Etch virus) (ENLYFQjG) Thrombin (LVPRjGS)
PreScission (LEVLFQjGP). Additional protease cleavage
sites include recognition sequences that are cleaved
by a non-cytotoxic protease, for example by a
clostridial neurotoxin. These include the SNARE (eg.
SNAP-25, syntaxin, VAMP) protein recognition sequences
that are cleaved by non-cytotoxic proteases such as
clostridial neurotoxins. Particular examples are
provided in US2007/01 66332, which is hereby
incorporated in its entirety by reference thereto. 



Also embraced by the term protease cleavage site is an
intein, which is a selfcleaving sequence. The
self-splicing reaction is controllable, for example by
varying the concentration of reducing agent present.
The above-mentioned '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.In a preferred
embodiment, the fusion protein of the present
invention may comprise one or more N-terminal and/ or
C-terminal located purification tags. Whilst any
purification tag may be employed, the following are
preferred: His-tag (e.g. 6 histidine), preferably as a
C-terminal and/ or N-terminal tag MBP-tag (maltose
binding protein), preferably as an N-terminal tag
GST-tag (glutathione-S-transferase), preferably as an
N-terminal tag His-MBP-tag, preferably as an
N-terminal tag GST-MBP-tag, preferably as an
N-terminal tag Thioredoxin-tag, preferably as an
N-terminal tag CBD-tag (Chitin Binding Domain),
preferably as an N-terminal tag. One or more peptide
spacer/ linker molecules may be included in the fusion
protein. For example, a peptide spacer may be employed
between a purification tag and the rest of the fusion
protein molecule. Thus, a third aspect of the present
invention provides a nucleic acid (e.g. DNA) sequence
encoding a polypeptide as described above (i.e. the
second aspect of the present invention). Said nucleic
acid may be included in the form of a vector, such as
a plasmid, which may optionally include one or more of
an origin of replication, a nucleic acid integration
site, a promoter, a terminator, and a hbosome binding
site. The present invention also includes a method for
expressing the abovedescribed nucleic acid sequence
(i.e. the third aspect of the present invention) in a
host cell, in particular in E. coli or via a
baculovirus expression system. The present invention
also includes a method for activating a polypeptide of
the 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 together by a
disulphide bond. In a preferred embodiment, the
recognition site isnot native to a naturally-occurring
clostridial neurotoxin and/ or to a naturallyoccurring
igA protease. The polypeptides of the present
invention may be further modified to reduce 



or prevent unwanted side-effects associated with
dispersal into non-targeted areas. According to this
embodiment, the polypeptide comprises a destructive
cleavage site. The destructive cleavage site is
distinct from the 'activation' site (i.e. di-chain
formation), and is cleavable by a second protease and
not by the non-cytotoxic protease. Moreover, when so
cleaved at the destructive cleavage site by the second
protease, the polypeptide has reduced potency (e.g.
reduced binding ability to the intended target cell,
reduced translocation activity and/ 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
invention. Thus, according to this embodiment, the
present invention provides a polypeptide that can be
controllably inactivated and/ or destroyed at an
off-site location. In a preferred embodiment, the
destructive cleavage site is recognised and cleaved by
a second protease (i.e. a destructive protease)
selected from a circulating protease (e.g. an
extracellular protease, such as a serum protease or a
protease of the blood clotting cascade), a
tissue-associated protease (e.g. a matrix metal
loprotease (MMP), such as an MMP of muscle), and an
intracellular 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 cell, the polypeptide will become
inactivated by cleavage of the destructive cleavage
site (by the 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 (or in addition), the destructive
cleavage site is recognised and cleaved by asecond
protease that is present at an off-site location (e.g.
distal to the target cell). Accordingly, when
destructive cleavage occurs extracellularly, the
target cell and the off-site cell may be either the
same or different cell-types. In this regard, the
target cell and the off-site cell may each possess a
receptor to which the 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 potency of the polypeptide (when compared with an
identical polypeptide lacking the same destructive
cleavage site, or possessing the same destructive site
but 



in an uncleaved form). By way of example, reduced
potency includes: reduced binding (to a mammalian cell
receptor) and/ or reduced translocation (across the
endosomal membrane of a mammalian cell in the
direction of the cytosol), and/ or reduced SNARE
protein cleavage. When selecting destructive cleavage
site(s) in the context of the present invention, it is
preferred that the destructive cleavage site(s) are
not substrates for any proteases that may be
separately used for posttranslational 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
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. Thus, to help ensure that the
destructive cleavage site(s) of the polypeptides of
the present invention do not adversely affect the
'activation' cleavage site and subsequent di-sulfide
bond formation, the former are preferably introduced
into 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 least70,
at least 80 (contiguous) amino acid residues away from
the 'activation' cleavage site. The destructive
cleavage site(s) and the activation cleavage site are
preferably exogenous (i.e. engineered/ artificial)
with regard to the native components of the
polypeptide. In other words, said cleavage sites are
preferably not inherent to the corresponding native
components of the polypeptide. By way of example, a
protease or translocation component based on BoNT/A
L-chain or H-chain (respectively) may be engineered
according to the present invention to include a
cleavage site. Said cleavage site would not, however,
be present in the corresponding BoNT native L-chain or
H-chain. Similarly, when the Targeting Moiety
component of the polypeptide is engineered to include
a protease cleavage site, said cleavage site would not
be present in the corresponding native sequence of the
corresponding Targeting Moiety. In a preferred
embodiment of the present invention, the destructive
cleavage site(s) and the 'activation' cleavage site
are not cleaved by the same 



protease. In one embodiment, the two cleavage sites
differ from one another in that at least one, more
preferably at least two, particularly preferably at
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 Xa 'activation' site between
clostridial L-chain and HN 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 HN and/ or TM
component(s). In this scenario, the polypeptide may be
modified to accommodate an alternative 'activation'
site between the L-chain and HN 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 HN
components may be retained, and an alternative
cleavage site such as a thrombin cleavage site
incorporated as the destructive cleavage site.When
identifying suitable sites within the primary sequence
of any of the components of the present invention for
inclusion of cleavage site(s), it is preferable to
select a primary sequence that closely matches with
the proposed cleavage site that is to be inserted. By
doing so, minimal structural changes are introduced
into the polypeptide. By way of example, cleavage
sites typically comprise at least 3 contiguous amino
acid residues. Thus, in a preferred embodiment, a
cleavage site is selected that already possesses (in
the correct position(s)) at least one, preferably at
least two of the amino acid residues that are required
in order to introduce the new cleavage site. By way of
example, in one embodiment, the Caspase 3 cleavage
site (DMQD) may be introduced. In this regard, a
preferred insertion position is identified that
already includes a primary sequence selected from, for
example, Dxxx, xMxx, xxQx, xxxD, DMxx, DxQx, DxxD,
xMQx, xMxD, xxQD, DMQx, xMQD, DxQD, and DMxD.
Similarly, it is preferred to introduce the cleavage
sites into surface exposed regions. Within surface
exposed regions, existing loop regions are preferred.
In a preferred embodiment of the present 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 



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 , 99-1 05, 120-1 24, 137-144, 16 1- 165,
169-1 73, 187-1 94, 202-214, 237-241 , 243-250,
300-304, 323-335, 375-382, 391 -400, and 4 13-423. The
above numbering preferably starts from the Nterminus
of the protease component of the present invention. In
a preferred embodiment, the destructive cleavage
site(s) are located at a position greater than 8 amino
acid residues, preferably greater than 10 amino acid
residues, more preferably greater than 25 amino acid
residues,particularly preferably greater than 50 amino
acid residues from the Nterminus of the protease
component. Similarly, in a preferred embodiment, the
destructive cleavage site(s) are located at a position
greater than 20 amino acid residues, preferably
greater than 30 amino acid residues, more preferably
greater than 40 amino acid residues, particularly
preferably greater than 50 amino acid residues from
the C-terminus of the protease component. For the
translocation component, one or more of the following
positions is preferred: 474-479, 483-495, 507-543,
557-567, 576-580, 6 18-631 , 643-650, 669-677, 751
-767, 823-834, 845-859. The above numbering preferably
acknowledges a starting position of 449 for the
N-terminus of the translocation domain component of
the present invention, and an ending position of 871
for the C-terminus of the translocation domain
component. In a preferred embodiment, the destructive
cleavage site(s) are located at a position greater
than 10 amino acid residues, preferably greater than
25 amino acid residues, more preferably greater than
40 amino acid residues, particularly preferably
greater than 50 amino acid residues from the Nterminus
of the translocation component. Similarly, in a
preferred embodiment, the destructive cleavage site(s)
are located at a position greater than 10 amino acid
residues, preferably greater than 25 amino acid
residues, more preferably greater than 40 amino acid
residues, particularly preferably greater than 50
amino acid residues from the C-terminus of the
translocation component. In a preferred embodiment,
the destructive cleavage site(s) are located at a
position greater than 10 amino acid residues,
preferably greater than 25 amino acid residues, more
preferably greater than 40 amino acid residues,
particularly preferably greater than 50 amino acid
residues from the Nterminus 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
amino acid residues from the C-terminus of the TM
component.The polypeptide of the present invention may
include one or more (e.g. two, three, four, five or
more) destructive protease cleavage sites. Where more
than one destructive cleavage site is included, each
cleavage site may be the same or different. In this
regard, use of more than one destructive cleavage site
provides improved off-site inactivation. Similarly,
use of two or more different destructive cleavage
sites provides additional design flexibility. The
destructive cleavage site(s) may be engineered into
any of the following component(s) of the polypeptide:
the non-cytotoxic protease component; the
translocation component; the Targeting Moiety; or the
spacer peptide (if present). In this regard, the
destructive cleavage site(s) are chosen to ensure
minimal adverse effect on the potency of the
polypeptide (for example by having minimal effect on
the targeting/ binding regions and/ or translocation
domain, and/ or on the non-cytotoxic protease domain)
whilst ensuring that the polypeptide is labile away
from its target site/ target cell. 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 invention.Suppression of cancers The
present invention relates to the suppression of the
growth, maintenance, and progression of common
cancers, in particular colorectal, prostate, breast
and lung cancers. Colorectal cancer is the third most
common cancer in both men and women in the United
States, according to the World Health Organization's
April 2003 report on global cancer rates more than 940
000 new cases are diagnosed every year and nearly
500,000 deaths are reported worldwide each year. The
overall 5-year survival rate from colon cancer is
approximately 60% and nearly 60,000 people die of the
disease each year in the United States. Currently
employed therapies depend mainly on the location of
the tumour in the colon or rectum and the stage of the
disease, and may involve a) surgery, b) chemotherapy,
c) biological therapy or d) radiation therapy. Surgery
to remove the primary tumour is the principal
first-line treatment. However, common adverse side
effects of surgery include bleeding from the surgery,
blood clots in the legs, and damage to nearby organs
during the operation. Surgical options include: (i)
bowel resection, which involves cutting into the 



abdomen to reach the area of the colon or rectum that
is affected by the cancer. The surgeon removes the
cancer as well as the parts of the colon or rectum
that are next to it. Then the two healthy ends of the
colon or rectum are sewn back together; (ii) liver
resection, which involves removal of the metastasis
that has spread from a colorectal area to the liver,
as well as parts of the liver that are next to the
cancer. Up to half of the liver can be removed as long
as the rest is healthy. Two other methods to destroy
cancer cells in the liver include radio waves
(radiofrequency ablation) and heat (microwave
coagulation), and (iii) cryosurgery (also called
cryotherapy) which employs the use of liquid nitrogen
to freeze and destroy colorectal cancer that has
spread to the liver. It is used when the tumours in
the liver are small in size.Chemotherapy is typically
employed as an adjuvant to surgery to a minority of
patients, usually those whose tumour has spread to
lymph nodes, for whom the benefit of chemotherapy has
been clearly established. However, side effects from
chemotherapy include: nausea, vomiting, loss of
appetite, hair loss, mouth sores, rash on the hands
and feet, and also: risk of infection, bleeding or
bruising from minor injuries, and anemia-related
fatigue. Chemotherapy can be given in a variety of
situations: (i) primary chemotherapy is typically used
when colorectal cancer is advanced and has already
spread to other parts of the body. In this case,
surgery cannot eliminate the cancer, so at this time
the physician usually recommends chemotherapy, which
can shrink tumour nodules, alleviate symptoms, and
prolong life; (ii) adjuvant chemotherapy is employed
when chemotherapy is given after a cancer has been
surgically removed. The surgery may not eliminate all
the cancer, so the adjuvant chemotherapy treatment is
often used to kill any cancer cells that may have been
missed, such as cells that may have metastasized or
spread to the liver; and (iii) neoadjuvant
chemotherapy may be employed prior to surgery in order
to shrink the tumour so the surgeon can completely
remove the tumour with fewer complications.
Chemotherapy is often given with radiation to make the
radiation more effective. Biological therapy can be
prescribed to people having cancer, which has already
spread. Current therapies include the use of: (i)
biological response modifiers, which do not directly
destroy the cancer, but instead trigger the immune
system to react against the tumours. Biological
response modifiers include cytokines such as
interferons and interleukins. However, this strategy
involves use of large administration doses by
injection or infusion in the hope of stimulating the
cells of the immune system to act more effectively. In



addition, use of biological response modifiers is
often associated with flu-like symptoms including
fever, chills, nausea, and loss of appetite. Further
undesirable side effects include: rashes or swelling
at the site of injection, a blood pressure drop as a
result of treatment, and fatigue; (ii)
colonystimulating factors, which stimulate the
production of bone marrow cells such as red and white
blood cells and platelets. Thus, colony-stimulating
factors do not directly affect tumours but, instead,
help support the immune systemduring cancer treatment.
Regrettably, however, the use of colony-stimulating
factors is associated with undesirable side effects
such as bone pain, fatigue, fever, and loss of
appetite; and (iii) tumour vaccines, which encourage
the immune system to recognize cancer cells. Said
vaccines are typically employed after the onset of
cancer, and are therefore suppressive rather than
preventative. Efficacy is poor, and the use of tumour
vaccines is associated with muscle aches and low-grade
fever. A major difficulty with the treatment of
colorectal cancers is that 20-25% of patients have
clinical detectable liver metastases at the time of
the initial diagnosis and a further 40-50% of patients
develop liver metastases within three years after
primary surgery, usually metastatic disease develops
first in the liver. Breast cancer is the most common
type of cancer in women with the exception of
non-melanoma skin cancers. It is estimated that almost
180,000 new cases of invasive breast cancer would be
diagnosed among women in the United States in 2007. A
woman has a lifetime risk of developing invasive
breast cancer of about one in eight ( 13%). Current
therapies include: surgery, radiation therapy,
chemotherapy, hormone therapy, and biological therapy.
The choice of one therapy over another involves
consideration of the size and location of the tumour,
histological factors such as lymphatic invasion and
histological subtype determination, the stage or
extent of the disease, and the age and general health
of the patient. Surgery options include mastectomy or
lumpectomy (also called breast conserving therapy or
partial mastectomy), with or without lymph node
removal. Unfortunately, patients who have undergone
mastectomy often suffer from one or more of: wound
infection and abscess, necrosis of skin flap,
paresthesia of chest wall, phantom breast syndrome,
post-surgical pain syndrome, seroma or lymphedema.
Similarly, complications associated with lumpectomy
include: injury or thrombosis of the axillary vein,
seromaformation, lymphedema, impairment of shoulder
movements, damage to the brachial plexus, and chest
wall pain. 



Radiation therapy is associated with complications
such as: necrosis of the breast soft tissue, prolonged
breast oedema, rib fracture, decreased shoulder
mobility, brachial plexopathy with paresthesia and arm
pain, lymphedema, angiosarcoma, lung cancer, coronary
artery disease, and symptomatic pneumonitis. Current
chemotherapy options, however, go hand-in-hand with
undesirable side effects such as: nausea, hair loss,
early menopause, hot flushes, fatigue and temporarily
lowered blood counts. In addition, more severe
side-effects include: liver toxicity, hemorrhagic
cystitis, amenorrhea, cerebellar ataxia, myocardial
dysfunction, peripheral neuropathy, myelosuppression,
neurotoxicity, alopecia, and pleural effusion. Hormone
therapies have to-date focussed on the use of
Tamoxifen(tm), and/ or the use of aromatase inhibitors
such as Arimidex(tm), Aromasin(tm) and Femara(tm).
These therapeutic molecules act by suppressing
hormone, especially oestrogen, activity and thus
inhibit the growth of breast cancer cells that may
remain after breast cancer surgery. Regrettably,
however, hormone therapies are associated with
undesirable side effects such as hot flushes and
vaginal dryness. In particular, Tamoxifen(tm)
treatment has been shown to increase the risk of
endometrial cancer, induce perimenopausal symptoms,
and increase the risk of developing cataracts.
Biological therapies have to-date focussed on the use
of Herceptin(tm). However, the use of this therapeutic
molecule is associated with adverse effects such as:
cardiac toxicity, fever, chills, nausea, vomiting and
pain can occur especially after the first infusion.
Prostate cancer is the second greatest cause of death
in the United States in men dying from cancer and is
the most common cancer diagnosed inAmerican males. In
the US it is estimated that 1 in 10 men will develop
prostate cancer in their lifetime. As with other
cancer types, available treatments depend on a variety
of factors, such as the grade and stage of the cancer,
the age, and general health of the patient. Current
therapies include: (i) watchful waiting based on PSA
blood tests, which are performed regularly to check
that the condition of a patient hasn't deteriorated.
This approach is recommended for small, slow growing,
non-aggressive cancers affecting elderly men where the
cancer does not affect their life expectancy; (ii)
prostatectomy (i.e. removal of the prostate), though
this is associated with side effects such as: bladder
control problems, urinary leakage, impotence, and
anastomotic stricture; (iii) radiotherapy, such 



as external-beam radiation therapy (EBRT) using
high-powered x-rays, though this therapy is associated
with rectal problems, persistent bleeding, and rectal
ulcer. Alternatively, radioactive seed implants, which
are implanted directly into the prostate may be
employed. This therapy is also known as brachytherapy,
and delivers a lower dose of radiation (though over a
longer period of time) than is typically achieved via
external beams. Unfortunately, this type of therapy is
associated with complications such as slow and painful
urination, and impotence; (iv) hormone therapy, which
is designed to prevent male sex hormones from
stimulating cancer cell growth. This is typically
achieved by chemical inhibition of male sex hormone
secretion, or by surgical means (testicles removal).
Unfortunately, these therapies are associated with
side effects such as: breast enlargement, reduced sex
drive, impotence, hot flushes, weight gain, and
reduction in muscles and bone mass. In addition, some
hormone therapy drugs have been shown to cause nausea,
diarrhoea, fatigue, and liver damage; (v) chemotherapy
- employing the same type of drugs as described above
in the context of colorectal, breast or prostate
cancer; and (vi) cryotherapy, which destroys the
cancer cells by freezing the affected tissue.
Regrettably, this therapy is limited due to
difficulties in monitoring the extent of the freezing
process, which frequently results in damage to tissues
around the bladder and long term complications (e.g.
injury to the rectum or the muscles controlling
urination).Lung cancer is the leading cause of
cancer-related mortality for both men and women in the
world. Worldwide lung cancer remains the most common
malignancy, with an estimated 1.04 million new cases
each year, it represents 12.8% of new cancer cases
diagnosed. Lung cancer is the cause of 921 ,000 deaths
each year in the world, accounting for almost 18% of
cancer related deaths. Current lung cancer therapies
involve surgery, radiotherapy and chemotherapy, either
separately or in combination. When employing said
therapies, physicians take into account: the type of
lung cancer (small cell or non-small cell), the size
and position of the tumour, the stage of the tumour
(presence of metastasis or not outside the lung), and
the general health of the patient. For non-small cell
lung cancers (NSCLC), currently available treatments
include: (i) chemotherapy - unfortunately, NSCLC is
only moderately sensitive to chemotherapy.
Single-agent therapy response rates are in the region
of 15%, with newer agents (e.g. Gemcitabine(tm),
Paclitaxel(tm), Docetaxel(tm), 



Vinorelbine(tm)) having slightly higher response rates
(20-25%). In addition, chemotherapy is associated with
complications such as: a drop in the number of blood
cells, nausea, vomiting, diarrhoea, sore mouth and
mouth ulcers, hair loss, and fatigue; (ii) biological
therapy - recent research efforts have focused heavily
on identifying molecular targets and using this
knowledge to develop molecular-targeted therapies.
Whilst several molecular-targeted therapies are
currently being developed and tested in NSCLC, these
therapies are associated with undesirable side effects
including: flu-like symptoms, such as: chills, fever,
muscle aches, fatigue, loss of appetite, nausea,
vomiting, and diarrhoea; (iii) radiation therapy. This
type of therapy is typically employed as an adjuvant
to surgery, or alone when surgical resection is not
possible because of limited pulmonary reserve or the
presence of comorbid conditions. Alone, radiation
therapy, is only associated with 12-1 6% survival
after 5-year in early stage NSCLC. Regrettably,
complications are common, and include: nausea,
fatigue, skin reaction, hair loss, persistent cough,
dry or sore throat, and swallowing difficulties; (iv)
combined chemo-radiotherapy - recentlystudies have
shown limited survival in patients with unresectable
stage III disease when treated with concurrent (rather
than sequential) platinum-based chemotherapy and
radiation therapy. As with the above-described cancer
types, however, the use of chemotherapy and
radiotherapy has a number of undesirable side effects;
(v) surgery - this is typically employed when the
tumour is at an early stage and/ or if the tumour has
not spread. Examples include: wedge resection, which
involves the removal of a triangle-shaped slice of
tissue. Wedge resection is used to remove a tumour and
a small amount of normal tissue around it. When a
slightly larger amount of tissue is taken, it is
called a segmental resection; lobectomy, which
involves the removal of a whole lobe (section) of the
lung; and pneumonectomy, which involves the removal of
one whole lung. The side effects encountered after
these interventions include: pain, infection but also:
pneumonia, bleeding, blood clots, and other
infections. In addition, the perioperative mortality
rate is 6% for pneumonectomy, 3% for lobectomy, and 1%
for segmentectomy. For Small Cell Lung Cancer (SCLC),
currently available treatments include: (i)
chemotherapy - single-agent chemotherapy shows a rate
of response ranging from 17% to 50%. Combination
chemotherapy is associated with superior response
rates and survival, though major side effects include:
myelosuppression, nephrotoxicity, tumour lysis
syndrome (characterized by: hyperuricemia,
hyperphosphatemia, hypocalcemia, dehydration, and 



hyperkalemia), spinal cord compression, and
hyponatremia; (ii) radiation therapy - this therapy is
only used to palliate symptoms, and patients
invariably relapse; (iii) surgery - most patients with
SCLC are treated nonsurgically. The exceptions are a
relatively small number of patients (<5%) who present
very early stage disease confined to the lung without
any lymph node involvement. Such patients usually
undergo resection of lung tumours as an initial
diagnostic procedure. However, even for these
patients, surgery alone is not considered curative.
Patients with relapsed SCLC have an extremely poor
prognosis, approximately 65-70% of patients with SCLC
have disseminated disease at presentation.
Extensive-stage SCLCs are currently uncurable, and
patientswith extensive disease have median survival
duration of less than 1 year. Even patients presenting
with localized disease (i.e. limited stage) have
median survival duration of less than 2 years. The
5-year survival rate for SCLC is less than 20%.
Referring to all of the above-discussed,
currently-available therapies (for each of discussed
cancer types - colorectal, breast, prostate, and lung
cancer), there is a further problem, namely tumour
lysis syndrome (TLS). TLS is a very serious and
sometimes life-threatening complication of cancer
therapy. It can be defined as a constellation of
metabolic abnormalities resulting from spontaneous or
treatment-related tumour necrosis or fulminant
apoptosis. The metabolic abnormalities observed in
patients with TLS include: hyperkalemia,
hyperuricemia, and hyperphosphatemia with secondary
hypocalcemia; and can lead to acute renal failure
(ARF). Cancer (especially colorectal cancer, breast
cancer, prostate cancer, and lung cancer) continues to
pose a major problem for animal healthcare on a global
scale. Accordingly, there is a need in the art for
alternative and/ or improved cancer therapeutics and
therapies that address one or more of the above
problems. The present invention solves one or more of
said problems, by providing a new category of
non-cytotoxic, anticancer agent. In more detail, a
first aspect of the present invention provides a
polypeptide for use in treating cancer, said
polypeptide comprising: a a non-cytotoxic protease,
which protease is capable of cleaving a protein of the
exocytic fusion apparatus in a growth
hormone-secreting cell; b. a Targeting Moiety (TM)
that is capable of binding to a 



Binding Site on a growth hormone-secreting cell, which
Binding Site is capable of undergoing endocytosis to
beincorporated into an endosome within the growth
hormone-secreting cell; and c . a translocation domain
that is capable of translocating the protease from
within an endosome, across the endosomal membrane and
into the cytosol of the growth hormonesecreting cell.
In use, a polypeptide of the invention binds to a
growth hormone-secreting cell. Thereafter, the
translocation component effects transport of the
protease component into the cytosol of the growth
hormone-secreting cell. Finally, once inside, the
protease inhibits the exocytic fusion process of the
growth hormonesecreting cell. Thus, by inactivating
the exocytic fusion apparatus of the growth
hormone-secreting cell, the polypeptide of the
invention inhibits the release/ secretion of growth
hormone therefrom. The 'bioactive' component of the
polypeptides of the present invention is provided by a
non-cytotoxic protease. This distinct group of
proteases act by proteolytically-cleaving
intracellular transport proteins known as SNARE
proteins (e.g. SNAP-25, VAMP, or Syntaxin) - see
Gerald K (2002) "Cell and Molecular Biology" (4th
edition) John Wiley & Sons, Inc. The acronym SNARE
derives from the term Soluble SF Attachment Receptor,
where NSF means ^-ethylmaleimide-Sensitive Factor.
SNARE proteins are integral to intracellular vesicle
formation, and thus to secretion of molecules via
vesicle transport from a cell. Accordingly, once
delivered to a desired target cell, the non-cytotoxic
protease is capable of inhibiting cellular secretion
from the target cell. The principal target cells to
which polypeptides of the present invention bind are
normal, non-diseased, non-cancerous cells that secrete
growth hormone. These cells are, however, distinct
from the ultimate 'downstream' cancer cells that are
treated in accordance with the present invention.The
present invention provides polypeptides that are
capable of (and for use in) reducing/ minimising
systemic or serum levels of growth hormone and/ or
insulin-like growth factor (IGF-1 ) . Also provided,
are polypeptides for use in reducing/ minimising
tumour lysis syndrone (TLS). The polypeptides of the
present invention are particularly suited for use in
treating one or more of: colorectal cancer, breast
cancer, prostate cancer and/ or lung cancer (e.g. SCLC
or NSCLC); including their metastases, precancerous
conditions and symptoms thereof. In this regard,
'treating' includes reducing, 



preventing or eliminating cancer cells or the spread
thereof in the local, regional or systemic
circulation. Thus, in a related aspect of the present
invention, there is provided a method for treating
cancer in a patient, said method comprising
administering to the patient a therapeutically
effective amount of a polypeptide of the present
invention. The present invention also provides a
method for reducing growth hormone and/ or IGF-1
levels (preferably systemic and/ or serum levels) in a
patient, said method comprising administering to the
patient a therapeutically effective amount of a
polypeptide of the present invention. By way of
example, in one embodiment, the present invention
permits maintenance of a basal level of growth hormone
at a threshold of around 10 ng/ml, preferably less
than 6 ng/ml, more preferably less than 4 or 5 ng/ml.
In a normal person, daily growth hormone levels may
typically peak around one hour after the onset of
sleep at a level of approximately 35 ng/ml. In this
regard, in one embodiment, the present invention
permits said peak to be controlled at a threshold of
around 25 ng/ml, preferably less than 20 ng/ml, more
preferably less than 15 ng/ml. Also provided, is a
method for reducing/ minimising tumour lysis syndrone
(TLS). Without wishing to be bound by any theory, the
present inventors believe that an elevated systemic
level of growth hormone causes the level of systemic
IGF-1 to become elevated, and that the latter is
responsible for increased IGF-1 R activation and an
associated increase in oncogene activation, which in
turn leads to increased cellular proliferation and the
formation/ growth of tumours.Following administration
of a polypeptide of the present invention, a decrease
in the secretion of growth hormone (e.g. human GH)
from the anterior part of pituitary is observed.
Similarly, a reduction of the level of circulating
IGF-1 level is observed. Said decrease in GH/ IGF-1
level is correlated with shrinkage of the tumour.
Thus, use of the polypeptides of the present invention
provides a favourable environment for cancer treatment
by removing one of the major counter-acting biological
pathways. Following administration, the regional and
distant spread of the cancer is reduced or eliminated.
In this regard, without wishing to be bound by any
theory, the present inventors believe that the spread
of a metastasis is inhibited by the polypeptides of
the present invention, which lower of the circulatory
concentration of IGF-1 . An advantage of the present
invention is that, after treatment of the cancer, the
pituitary functioning returns to normal. In other
words, the present invention provides a short-acting
therapy that has a minimal post-therapy effect on the 



pituitary. Thus, in contrast to current hypophysectomy
therapies, the present invention avoids the need for
complex and unpleasant post-treatment (typically,
life-long) regimens to prevent complications resulting
from the initial cancer treatment, such as:
osteoporosis, short bowel syndrome, memory loss which
can lead to Alzheimer's, arthritis, back pain,
fibromyalgia and chronic fatigue. The biologically
active component of the polypeptides of the present
invention is a non-cytotoxic protease. Non-cytotoxic
proteases are a discrete class of molecules that do
not kill cells; instead, they act by inhibiting
cellular processes other than protein synthesis.
Non-cytotoxic proteases are produced as part of a
larger toxin molecule by a variety of plants, and by a
variety of microorganisms such as Clostridium sp. and
Neisseria sp. Clostridial neurotoxins represent a
major group of non-cytotoxic toxin molecules, and
comprise two polypeptide chains joined together by a
disulphide bond. The two chains are termed the heavy
chain (H-chain), which has a molecular mass of
approximately 100 kDa, and the light chain
(L-chain),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
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 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 WO99/58571 , 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 or an 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 to a growth
hormone-secreting cell, preferably to a pituitary cell
and/ or to an extrapituitary cell. In one embodiment,
the TM binds to the anterior region of the pituitary
gland, for example to a somatotroph and/ or to a cell
of the adenohypophysis. Suitable TMs include: ligands
to growth hormone-secreting cell receptors such as
cytokines, growth factors, neuropeptides, lectins, and
antibodies - this term includes monoclonal antibodies,
and antibody fragments such as Fab, F(ab)'2, Fv, ScFv,
etc. A TM of the invention binds to a receptor on a
growth hormone-secreting cell, 



such as a pituitary cell. By way of example, the TM
may bind to a leptin (OB) receptor and isoforms
thereof, a ghrelin receptor, a somatostatin (sst)
receptor (e.g. ssti, sst2, sst3, sst4 and sst5 and
splice variants thereof), an insulin growth factor
(IGF) receptor (e.g. IGF-1 ) , an erbB receptor (e.g.
erbB1 , erbB2, erbB3 and erbB4, and splice variants
thereof), a VIP-glucagon-GRF-secretin superfamily
receptor (including splice variants thereof) such as a
pituitary adenylate cyclase activating peptide (PACAP)
receptor (e.g. PAC, VPACiand/ o r VPAC2), a n orexin
(OX) receptor and splice variants (e.g. OX1 and/ o r
OX2), a n interleukin (IL) receptor (e.g. 11-1 , IL-2,
IL-6 and IL-1 0 receptor), a nerve growth factor (NTR)
receptor (e.g. TrkA(NTR) and p75(NTR)), a vascular
endothelial growth factor (VEGF) receptor (e.g. VEGFR1
, VEGFR2 and VEGFR3), a bombesin receptor (eg. BRS-1 ,
BRS-2, o r BRS-3), a urotensin receptor, a
melanin-concentrating hormone receptor 1, a prolactin
releasing hormone receptor, a KiSS-1 receptor, a
corticotropin-releasing factor receptor 1 and a growth
hormone-releasing hormone (GHRH) receptor. In one
embodiment, a TM of the present invention binds to a
leptin receptor. Suitable examples of such TMs
include: leptin peptides such as a full-length leptin
peptide (eg. Ieptin 167), and truncations o r peptide
analogues thereof such as Ieptin 22-i67, leptin 7o-95,
and leptinn 6- i22. In another embodiment, a TM of the
present invention binds to a ghrelin receptor.
Examples of suitable TMs in this regard include:
ghrelin peptides such as full-length ghrelin (eg.
ghrelinn 7) and truncations o r peptide analogues
thereof such as ghrelin 24- n7, and ghrel Jn 52-H7;
[Trp3, Arg5]-ghrelin ( 1-5), des-Gln-Ghrelin,
cortistatin-8, His-D-Trp-Ala-Trp-D-Phe-Lys-NH 2,
growth hormone releasing peptide (e.g. GHRP-6), o r
hexarelin. In one embodiment, a TM of the present
invention binds to a somatostatin (SST) receptor. By
way of example, suitable TMs include: SST peptides and
cortistatin (CST)-peptides, as well as peptide
analogues thereof such as DPhe-
Phe-Phe-D-Trp-Lys-Thr-Phe-Thr-NH 2 (BIM 23052),
D-Phe-Phe-Tyr-DTrp- Lys-Val-Phe-D-Nal-NH 2 (BIM 23056)
o r c[Cys-Phe-Phe-D-Trp-Lys-Thr- Phe-Cys]-NH 2
(BIM-23268). Further examples include the SST peptides
SST- 14 and SST-28; as well as peptide and peptide
analogues such as: octreotide, lanreotide, BIM23027,
vapreotide, seglitide, and SOM230. These TMs are
preferred TMs for binding to SST receptors, in
particular to ssti, sst 2, sst 3, sst 4 and SSt5
receptors.In one embodiment, a TM of the present
invention binds to insulin-like growth factor (IGF)
receptor. Suitable examples include, for example IGF-1
peptides and IGF-2 peptides. 



In one embodiment, a TM of the present invention binds
to a VlP-glucagon- GRF-secretin superfamily receptor,
such as to a PAC (eg. PACi) o r to a VPAC (e.g. VPAC-1
o r VPAC-2) receptor. Suitable examples of such TMs
include pituitary adenylate cyclase-activating
peptides (PACAP), vasoactive intestinal peptides
(VIP), as well as truncations and peptide analogues
thereof. In one embodiment the TM is a VIP peptide
including VIP-1 and VIP-2 peptides, for example VIP(I
-28), o r a truncation o r peptide analogue thereof.
These TMs demonstrate a selective binding to VPAC-1 .
Alternatively, a TM demonstrating a selective binding
to VPAC2 may be employed, such as, for example mROM
(see Y u et al., Peptides 27 (6) p 1359-66 (2006),
which is hereby incorporated by reference thereto). In
another embodiment, the TM may be a PACAP peptide, for
example PACAP(I -38) o r PACAP(I -27), o r a
truncation of peptide analogue thereof. These TMs are
preferred TMs for binding to PAC (eg. PAC-1 )
receptors. In another embodiment, a TM of the present
invention binds to a n orexin receptor (eg. OXi o r
OX2 receptors). Examples of suitable TMs include:
fulllength orexin-A peptides and truncations o r
peptide analogues thereof, and orexin-B peptides and
truncations o r peptide analogues thereof. In one
embodiment, a TM of the present invention binds to a n
interleukin receptor. Suitable TM examples include:
IL-1 peptides (e.g. IL-1 a, IL- b, IL-1 8 peptides)
and truncations o r peptide analogues thereof, IL-2
peptides (e.g. IL- 2 , IL-3, IL-1 2 , IL-23 peptides)
and truncations o r peptide analogues thereof, and
IL-1 7 peptides (e.g. 11-1 7A, IL-1 7C peptides) and
truncations o r peptide analogues thereof.In another
embodiment, a TM of the present invention binds to an
NGF receptor. Examples of suitable TMs include
full-length NGF, and truncations or peptide analogues
thereof. In one embodiment, a TM of the present
invention binds to a vasoactive epidermal growth
factor (VEGF) receptor. Examples of suitable TMs
include: VEGF peptide (e.g. VEGF-A, VEGF-B, VEGF-C,
VEGF-D or VEGF-E and associated splice variants) and
truncations or peptide analogues thereof, and
placental growth factor (PIGF) and truncations or
peptide analogues thereof. In another embodiment, a TM
of the present invention binds to an ErbB receptor. By
way of example, the TM is selected from EGF peptides,
transforming growth factor- a (TGF-a) peptides,
chimeras of EGF and TGF-a, amphiregulin peptides,
betacellulin peptides, epigen peptides, epiregulin 



peptides, heparin-binding EGF (HB-EGF) peptides,
neuregulin (NRG) peptides such as NRG1 a, NRG1 b,
NRG2a, NRG2b, NRG3, NRG4 and neuroregulin splice
variants, tomoregulin 1 and 2 peptides, neuroglycan-C
peptides, lin-3 peptides, vein peptides, gurken
peptides, spitz peptides, or keren peptides; as well
as truncations and peptide analogues thereof. There
are 4 classes of ErbB receptor (termed ErbB1 , erbB2,
erbB3 and erbB4), which are also referred to as HER
receptors. A number of variants of these receptors
exist, which arise from alternate splicing and/ or
cleavage of the fulllength receptor (eg EGFR v 1
translation starts at aa543; EGFR vll deletion of
aa521 -603; EGFR vIII deletion of aa 6-273; EGFRvlll/
D12-1 3 deletion of aa 6- 273 and 409-520; EGFR vlV
deletion of aa 959-1 030; EGFR vV truncation at
residue 958; EGFR TDM/2-7 tandem duplication of 6-273;
EGFR TDM/1 8-25 tandem duplication of 664-1 030;
EGFR-TDM/1 8-26 tandem duplication of 664-1 014). In
addition, there are four ErbB4 receptor isoforms
called erbB4 JM-a, erbB4 JM-b, erbB4 CYT-1 and erbB4
CYT-1 . Preferred TMs bind to ErbB receptors (eg.
ErbB1 , ErbB2, ErbB3, ErbB4) and splice variants
thereof, in particular the ErbB1 receptor. ErbB TMs
may also include proteins which contain EGF motifs
with a splice site between thefourth and fifth
cysteines within the six cysteine EGF-module, where
this module is placed in close proximity to the
transmembrane region of the potential ligand. For
example, interphotoreceptor matrix proteoglycan-2
(IMP- 2), meprin (MEP)I a, MEP1 b, mucin (MUC)3, MUC4,
MUC1 2 . and MUC1 7, as well as proteins with a T-knot
scaffold such as potato carboxypeptidase inhibitor,
and antibodies to ErbB receptors such as cetuximab,
ABX-EGF, trastuzumab, or EMD72000. Further examples
include chimeras generated by swapping domains (loop
sequences and/or connecting amino acids) of different
ErbB ligands, such as a mammalian erbB receptor ligand
in which the B-loop sequence has replaced by those
present in the insect (Drosophila) ErbB ligands, an
ErbB ligand in which the C-loop sequence of EGF has
been replaced by that of TGFa(44-50), EGF ligands in
which one or more domain has been replaced by
corresponding sequences in TGFa to create EGF/TGF a
chimeras (e.g. E3T, T3E, E4T, T4E, T3E4T, T6E and
E3T4E, and EGF chimeras in which the N-terminal TGFa
sequence (WSHFND) or the neuregulin sequence (SHLVK)
has been used to replace the N-terminal EGF sequence
C-terminal of the first cysteine residue (NSDSE), T
1E, and Biregulin. Yet further chimeras include EGF in
which a domain has been replaced by an EGF-like domain
of another protein, such as a blood 



coagulation, neural development or cell adhesion
protein (e.g. Notch 3, Delta 1, EMR1 , F4/80, EMR3 and
EMR4 receptors). In a further embodiment, a TM of the
present invention binds to a melaninconcentrating
hormone receptor 1. Examples of suitable TMs in this
regard include: melanin-concentrating hormone (MCH)
peptides such as full-length MCH, truncations and
analogues thereof. In another embodiment, a TM of the
present invention binds to a prolactin releasing
hormone receptor. An example of a suitable TM in this
regard includes prolactin releasing peptide,
truncations and analogues thereof.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-1 0, Kisspeptin-54 peptides,
truncations and analogues thereof. In another
embodiment, a TM of the present invention binds to a a
corticotropin-releasing factor receptor 1. Example of
a suitable TM in this regard includes
corticotropin-releasing hormone, urocortin 1 and
urocortin 2, including truncations and analogues
thereof. In another embodiment, a TM of the present
invention binds to a growthhormone- releasing hormone
(GHRH) receptor. GHRH is also known as
growth-hormone-releasing factor (GRF or GHRF) or
somatochnin. Suitable TM examples of the present
invention include the full-length GHRH ( 1-44)
peptide, and truncations or peptide analogues thereof
such as GHRH(I -29); GHRH(1 -37); hGHRH(1 -4O)-OH;
[MeTyM ,Ala1 5,22,Nle27]-hGHRH(1 -29)- NH2; [MeTyM
,Ala8,9,1 5,22,28,NIe 27]-hGHRH(1 -29)-NH2; cyclo(25-
29)[MeTyr1 ,Ala1 5,DAsp25,Nle27,Orn29+++]-hGHRH(1
-29)-NH2; (D-TyM )- GHRH ( 1-29)-NH2; (D-Ala2)-GHRH (
1-29)-NH2; (D-Asp3)-GHRH ( 1-29)-NH2 (D-Ala4)-GHRH
(1-29)-NH2; (D-Thr7)-GHRH ( 1-29)-NH2; (D-Asn d)-GHRH
(1- 29)-NH2; (D-Ser9)-GHRH ( 1-29)-NH2; (D-TyM O)-GHRH
( 1-29)-NH2; (Phe4)- GHRH ( 1-29)-NH2; (pCI-Phe6)-GHRH
(1-29)-NH2; (N-Ac-TyM )-GHRH (1-29)- NH2; (N-Ac-TyM ,
D-Ala2)-GHRH (1-29)-NH2; (N-Ac-D-TyM , D-Ala2)-GHRH (
1-29)-NH2; (N-Ac-D-TyM , D-AIa 2, D-Asp3)-GHRH (
1-29)-NH2; (D-Ala2, NLeu27)-GHRH ( 1-29)-NH2; (His1 ,
D-Ala2, NLeu27)-GHRH ( 1-29)-NH2; (NAc- Hisi , D-Ala2,
N-Leu27)-GHRH ( 1-29)-NH2; (His1 , D-AIa 2, D-AIa 4,
Nleu27)-GHRH (1-29)-NH2; (D-Ala2, D-Asp3, D-Asn8,
NLeu27)-GHRH ( 1- 29)-NH2; (D-Asp3, D-Asn8,
NLeu27)-GHRH ( 1-29)-NH2; [His1 , NLeu27]- hGHRH(1
-29)-NH2; [NLeu27]-hGHRH(1 -29)-NH2;
H-Tyr-Ala-Asp-Ala-lle-Phe-
Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-Gln-Leu-Ser-Ala-Ar
g-Lys-Leu-Leu-Gln-
Asp-lle-Met-Ser-Arg-Gln-Gln-Gly-Glu-Ser-Asn-Gln-Glu-Ar
g-Gly-Ala-Arg-Ala- 



Arg-Leu-NH2;
H-Tyr-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-
Leu-
Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-lle-Met-Se
r-Arg-NH2; H-Tyr-
D-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-
Gly-Gln-Leu-Ser-
Ala-Arg-Lys-Leu-Leu-Gln-Asp-lle-Met-Ser-Arg-NH2;
H-Tyr-Ala-Asp-Ala-llePhe-Thr-Asn-Ser-Tyr-Arg-Lys-lle-L
eu-Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-
Gln-Asp-lle-Met-Asn-Arg-Gln-Gln-Gly-Glu-Arg-Asn-Gln-Gl
u-Gln-Gly-Ala-Lys- Val-Arg-Leu-NH2;
H-Tyr-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-
Leu-Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-Asp-lle-Me
t-Asn-Arg-Gln-Gln-
Gly-Glu-Arg-Asn-Gln-Glu-Gln-Gly-Ala-Lys-Val-Arg-Leu-NH
2; His-Val-Asp-Ala-
Ile-Phe-Thr-GIn-Ser-Tyr-Arg-Lys-Val-Leu-Ala-GIn-Leu-Se
r-Ala-Arg-Lys-Leu- Leu-Gln-Asp-lle-Leu-Asn-Arg; and
His-Val-Asp-Ala-lle-Phe-Thr-Gln-Ser-Tyr-
Arg-Lys-Val-Leu-Ala-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gl
n-Asp-lle-Leu-Asn-
Arg-GIn-GIn-Gly-Glu-Arg-Asn-GIn-Glu-GIn-Gly-Ala. In a
further embodiment, the TM binds to a bombesin
receptor (eg. BRS-1 , BRS-2, or BRS-3). TMs for use in
the present invention that bind to a bombesin receptor
include: bombesin - a 14 amino acid peptide originally
isolated from the skin of a frog
(pG!u-Gln-Arg-Leu-Giy-Asn-Gln-Trp-Ala-Val-Gly-His-Leu-
Met-Nhb); and the two known homologs in mammals,
namely neuromedin B, and gastrin releasing peptide
(GRP) such as porcine GRP - Ala-Pro-Va!-Ser-
Val-Gly-Giy~G!y~Thr-Val~Leu~Aia-Lys~Met~Tyr-Pro-Arg-Gl
y-Asn~His-Trp-Aia- Val~Gly-His-Leu~Mel-NH2 s and human
GRP - Val-Pro-Leu-Pro-Ala-Gly-Gly-
Gly-Thr-Val-Leu-Thr-Lys-Met-Tyr-Pro-Arg-Gly-Asn-His-Tr
p-Ala-Val-Gly-His- Leu-Met~NH?. Additional TMs include
corresponding bombesin, neuromedin B and GRP
truncations as well as peptide analogues thereof. In
another embodiment, a TM of the present invention
binds to a urotensin receptor. Suitable TMs in this
regard include urotensin peptides such as Urotensin-H
(U-H). which is a cyclic neuropeptide, as well as
truncations and peptide analogues thereof. The
C-termipai cyclic region of U-H s strongly conserved
across different species, and includes the six amino
acid residues {-Cys Ple-Trp-Lys-Tys-Cys-), which is
structurally similar to the central region of
somatostatin-14 {-Phe-Trp~Lys-Thr~). Urotensin
peptides suitable for use in the present invention
include the U-Il precursor peptides, such as
preprourotensin- ll (including the two human 124 and
139 isoforms thereof), and truncations and anlogues
thereof such as the eleven residue mature peptide
form.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 growth hormone-secreting cell; b. a Targeting Moiety
(TM) that is capable of binding to a Binding Site on a
growth hormone-secreting cell, which Binding Site is
capable of undergoing endocytosis to be incorporated
into an endosome within the growth hormone-secreting
cell; and d . a translocation domain that is capable
of translocating the protease from within an endosome,
across the endosomal membrane and into the cytosol of
the growth hormonesecreting cell. All of the features
of the first aspect of the present invention apply
equally to the above-described second aspect. In a
preferred embodiment of the first and/ or second
aspects of the present invention, the TM has a human
peptide amino acid sequence. Thus, a preferred TM is,
for example, a human GHRH peptide, a human CST peptide
or a human SST peptide. Polypeptide preparation The
polypeptides of the present invention comprise 3
principal components: a 'bioactive' (ie. a
non-cytotoxic protease); a TM; and a translocation
domain. The general technology associated with the
preparation of such fusion proteins is often referred
to as re-targeted toxin technology. By way of
exemplification, we refer to: WO94/21300; WO96/33273;
WO98/07864; WO00/1 0598; WO01/21213; WO06/059093;
WO00/62814; WO00/04926; WO93/1 5766; WO00/61 192; and
WO99/58571 . All of these publications are
hereinincorporated 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 a direct covalent bond or via a spacer/
linker molecule. The protease component and the
translocation 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 between 10
and 30 amino acid residues in length. In use, the
polypeptides have a di-chain conformation, wherein the
protease component and the translocation component are
linked together, preferably via 



a disulphide bond. The polypeptides of the present
invention may be prepared by conventional 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 conjugation and cross-linking, CRC Press,
Nagy et al., PNAS 95 p 1794-99 (1998). Further
detailed methodologies for attaching synthetic TMs to
a polypeptide of the present invention are provided
in, for example, EP0257742. The above-mentioned
conjugation publications are herein incorporated by
reference thereto. Alternatively, the polypeptides may
be prepared by recombinant preparation of a single
polypeptide fusion protein (see, for example,
WO98/07864). This technique is based on the in vivo
bacterial mechanism by which native clostridial
neurotoxin (ie. holotoxin) is prepared, and results in
a fusion protein having the following 'simplified'
structural arrangement: NH2 - [protease component] -
[translocation component] - [TM] - COOHAccording to
WO98/07864, the TM is placed towards the C-terminal
end of 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 translocation component plus TM.
Alternatively, according to WO06/059093, the TM
component of the fusion protein is located towards the
middle of the linear fusion protein sequence, between
the protease cleavage site and the translocation
component. This ensures that the TM is attached to the
translocation domain (ie. as occurs with native
clostridial holotoxin), though in this case the two
components are reversed in order vis-a-vis native
holotoxin. Subsequent cleavage at the protease
cleavage site exposes the N-terminal portion of the
TM, and provides the di-chain polypeptide fusion
protein. The above-mentioned protease cleavage
sequence(s) may be introduced (and/ or any inherent
cleavage sequence removed) at the DNA level by
conventional means, such as by site-directed
mutagenesis. Screening to confirm the presence of
cleavage sequences may be performed manually or with
the assistance of computer software (e.g. the MapDraw
program by DNASTAR, Inc.). Whilst any protease
cleavage site may be employed (ie. 



clostridial, or non-closthdial), the following are
preferred: Enterokinase (DDDDKj) Factor Xa (IEGRj /
IDGRj) TEV(Tobacco Etch virus) (ENLYFQjG) Thrombin
(LVPRjGS) PreScission (LEVLFQjGP). Additional protease
cleavage sites include recognition sequences that are
cleaved by a non-cytotoxic protease, for example by a
clostridial neurotoxin. These include the SNARE (eg.
SNAP-25, syntaxin, VAMP) protein recognitionsequences
that are cleaved by non-cytotoxic proteases such as
clostridial neurotoxins. Particular examples are
provided in US2007/01 66332, which is hereby
incorporated in its entirety by reference thereto.
Also embraced by the term protease cleavage site is an
intein, which is a selfcleaving sequence. The
self-splicing reaction is controllable, for example by
varying the concentration of reducing agent present.
The above-mentioned '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. In a preferred
embodiment, the fusion protein of the present
invention may comprise one or more N-terminal and/ or
C-terminal located purification tags. Whilst any
purification tag may be employed, the following are
preferred: His-tag (e.g. 6 histidine), preferably as a
C-terminal and/ or N-terminal tag MBP-tag (maltose
binding protein), preferably as an N-terminal tag
GST-tag (glutathione-S-transferase), preferably as an
N-terminal tag His-MBP-tag, preferably as an
N-terminal tag GST-MBP-tag, preferably as an
N-terminal tag Thioredoxin-tag, preferably as an
N-terminal tag CBD-tag (Chitin Binding Domain),
preferably as an N-terminal tag. One or more peptide
spacer/ linker molecules may be included in the fusion
protein. For example, a peptide spacer may be employed
between a purification tag and the rest of the fusion
protein molecule. Thus, a third aspect of the present
invention provides a nucleic acid (e.g. DNA) sequence
encoding a polypeptide as described above (i.e. the
second aspect of the present invention). Said nucleic
acid may be included in the form of a vector, such as
a plasmid, which may optionally include one or more of
an origin of replication, a nucleic acid integration
site, a promoter, a terminator, and a hbosome binding
site.The present invention also includes a method for
expressing the abovedescribed 



nucleic acid sequence (i.e. the third aspect of the
present invention) in a host cell, in particular in E.
coli or via a baculovirus expression system. The
present invention also includes a method for
activating a polypeptide of the 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
together by a disulphide bond. In a preferred
embodiment, the recognition site is not native to a
naturally-occurring clostridial neurotoxin and/ or to
a naturallyoccurring IgA protease. The polypeptides of
the present invention may be further modified to
reduce or prevent unwanted side-effects associated
with dispersal into non-targeted areas. According to
this embodiment, the polypeptide comprises a
destructive cleavage site. The destructive cleavage
site is distinct from the 'activation' site (i.e.
di-chain formation), and is cleavable by a second
protease and not by the non-cytotoxic protease.
Moreover, when so cleaved at the destructive cleavage
site by the second protease, the polypeptide has
reduced potency (e.g. reduced binding ability to the
intended target cell, reduced translocation activity
and/ 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
invention. Thus, according to this embodiment, the
present invention provides a polypeptide that can be
controllably inactivated and/ or destroyed at an
off-site location. In a preferred embodiment, the
destructive cleavage site is recognised and cleaved by
a second protease (i.e. a destructive protease)
selected from a circulating protease (e.g. an
extracellular protease, such as a serum protease ora
protease of the blood clotting cascade), a
tissue-associated protease (e.g. a matrix
metalloprotease (MMP), such as an MMP of muscle), and
an intracellular protease (preferably a protease that
is absent from the target 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 cell, the polypeptide will
become inactivated by cleavage of the destructive
cleavage site (by the 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 (or in addition),
the destructive cleavage site is recognised and
cleaved by a second protease that is present at an
off-site location (e.g. distal to the target cell).
Accordingly, when destructive cleavage occurs
extracellularly, the target cell and the off-site cell
may be either the same or different cell-types. In
this regard, the target cell and the off-site cell may
each possess a receptor to which the 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 potency of the polypeptide (when compared with an
identical polypeptide lacking the same destructive
cleavage site, or possessing the same destructive site
but in an uncleaved form). By way of example, reduced
potency includes: reduced binding (to a mammalian cell
receptor) and/ or reduced translocation (across the
endosomal membrane of a mammalian cell in the
direction of the cytosol), and/ or reduced SNARE
protein cleavage. When selecting destructive cleavage
site(s) in the context of the present invention, it is
preferred that the destructive cleavage site(s) are
not substrates for any proteases that may be
separately used for posttranslational modification of
the polypeptide of the present invention as part of
its manufacturing process. In this regard, the
non-cytotoxic proteases of thepresent 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
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
disulphide bond. Thus, to help ensure that the
destructive cleavage site(s) of the polypeptides of
the present invention do not adversely affect the
'activation' cleavage site and subsequent disulphide
bond formation, the former are preferably introduced
into polypeptide of the present invention at a
position of at least 20, at least 30, at least 40, at
least 50, and more preferably at least 60, at least
70, at least 80 (contiguous) amino acid residues away
from the 'activation' cleavage site. The destructive
cleavage site(s) and the activation cleavage site are
preferably exogenous (i.e. engineered/ artificial)
with regard to the native 



components of the polypeptide. In other words, said
cleavage sites are preferably not inherent to the
corresponding native components of the polypeptide. By
way of example, a protease or translocation component
based on BoNT/A L-chain or H-chain (respectively) may
be engineered according to the present invention to
include a cleavage site. Said cleavage site would not,
however, be present in the corresponding BoNT native
L-chain or H-chain. Similarly, when the Targeting
Moiety component of the polypeptide is engineered to
include a protease cleavage site, said cleavage site
would not be present in the corresponding native
sequence of the corresponding Targeting Moiety. In a
preferred embodiment of the present invention, the
destructive cleavage site(s) and the 'activation'
cleavage site are not cleaved by the same protease. In
one embodiment, the two cleavage sites differ from one
another in that at least one, more preferably at least
two, particularly preferably atleast 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 Xa
'activation' site between clostridial L-chain and HN
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 HN and/ or TM component(s). In this scenario,
the polypeptide may be modified to accommodate an
alternative 'activation' site between the L-chain and
HN 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 HN components may be
retained, and an alternative cleavage site such as a
thrombin cleavage site incorporated as the destructive
cleavage site. When identifying suitable sites within
the primary sequence of any of the components of the
present invention for inclusion of cleavage site(s),
it is preferable to select a primary sequence that
closely matches with the proposed cleavage site that
is to be inserted. By doing so, minimal structural
changes are introduced into the polypeptide. By way of
example, cleavage sites typically comprise at least 3
contiguous amino acid residues. Thus, in a preferred
embodiment, a cleavage site is selected that already
possesses (in the correct position(s)) at least one,
preferably at least two of the amino acid residues
that are required in order to introduce the new
cleavage site. By way 



of example, in one embodiment, the Caspase 3 cleavage
site (DMQD) may be introduced. In this regard, a
preferred insertion position is identified that
already includes a primary sequence selected from, for
example, Dxxx, xMxx, xxQx, xxxD, DMxx, DxQx, DxxD,
xMQx, xMxD, xxQD, DMQx, xMQD, DxQD, and DMxD.
Similarly, it is preferred to introduce the cleavage
sites into surface exposed regions. Within surface
exposed regions, existing loop regions are
preferred.In a preferred embodiment of the present
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 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 ,
99-1 05, 120-1 24, 137-144, 16 1- 165, 169-1 73, 187-1
94, 202-214, 237-241 , 243-250, 300-304, 323-335,
375-382, 391 -400, and 4 13-423. The above numbering
preferably starts from the Nterminus of the protease
component of the present invention. In a preferred
embodiment, the destructive cleavage site(s) are
located at a position greater than 8 amino acid
residues, preferably greater than 10 amino acid
residues, more preferably greater than 25 amino acid
residues, particularly preferably greater than 50
amino acid residues from the Nterminus of the protease
component. Similarly, in a preferred embodiment, the
destructive cleavage site(s) are located at a position
greater than 20 amino acid residues, preferably
greater than 30 amino acid residues, more preferably
greater than 40 amino acid residues, particularly
preferably greater than 50 amino acid residues from
the C-terminus of the protease component. For the
translocation component, one or more of the following
positions is preferred: 474-479, 483-495, 507-543,
557-567, 576-580, 6 18-631 , 643-650, 669-677, 751
-767, 823-834, 845-859. The above numbering preferably
acknowledges a starting position of 449 for the
N-terminus of the translocation domain component of
the present invention, and an ending position of 871
for the C-terminus of the translocation domain
component. In a preferred embodiment, the destructive
cleavage site(s) are located at a position greater
than 10 amino acid residues, preferably greater than
25 amino acid residues, more preferably greater than
40 amino acid residues, particularly preferably
greater than 50 amino acid residues from the Nterminus
of the translocation component. Similarly, in a
preferred 



embodiment, the destructive cleavage site(s) are
located at a position greater than 10 amino acid
residues, preferably greater than 25 amino acid
residues, more preferably greater than 40 amino acid
residues, particularly preferably greater than 50
amino acid residues from the C-terminus of the
translocation component. In a preferred embodiment,
the destructive cleavage site(s) are located at a
position greater than 10 amino acid residues,
preferably greater than 25 amino acid residues, more
preferably greater than 40 amino acid residues,
particularly preferably greater than 50 amino acid
residues from the Nterminus 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 amino acid residues from the
C-terminus of the TM component. The polypeptide of the
present invention may include one or more (e.g. two,
three, four, five or more) destructive protease
cleavage sites. Where more than one destructive
cleavage site is included, each cleavage site may be
the same or different. In this regard, use of more
than one destructive cleavage site provides improved
off-site inactivation. Similarly, use of two or more
different destructive cleavage sites provides
additional design flexibility. The destructive
cleavage site(s) may be engineered into any of the
following component(s) of the polypeptide: the
non-cytotoxic protease component; the translocation
component; the Targeting Moiety; or the spacer peptide
(if present). In this regard, the destructive cleavage
site(s) are chosen to ensure minimal adverse effect on
the potency of the polypeptide (for example by having
minimal effect on the targeting/ binding regions and/
or translocation domain, and/ or on the non-cytotoxic
protease domain) whilst ensuring that the polypeptide
is labile away from its target site/ target
cell.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 invention.Matrix
metalloproteases (MMPs) are a preferred group of
destructive proteases in the context of the present
invention. Within this group, ADAM1 7 (EC 3.4.24.86,
also known as TACE), is preferred and cleaves a
variety of membrane-anchored, cell-surface proteins to
"shed" the extracellular domains. Additional,
preferred MMPs include adamalysins, serralysins, and
astacins. 



Another group of preferred destructive proteases is a
mammalian blood protease, such as Thrombin,
Coagulation Factor Vila, Coagulation Factor
IXa,Coagulation Factor Xa, Coagulation Factor XIa,
Coagulation Factor XIIa, Kallikrein, Protein C, and
MBP-associated serine protease. 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 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 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 In use, the present invention employs a
pharmaceutical composition, comprising a polypeptide,
together with at least one component selected from a
pharmaceutically acceptable carrier, excipient,
adjuvant, propellant and/ or salt. The polypeptides of
the present invention may be formulated for oral,
parenteral, continuous infusion, 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 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. The
preferred route of administration is selected from:
systemic (eg. iv), laparoscopic and/ or localised
injection (transphenoidal injection directly into the
pituitary).In the case of formulations for injection,
it is optional to include a pharmaceutically active
substance to assist retention at or reduce removal of
the polypeptide from the site of administration. One
example of such a pharmaceutically active substance is
a vasoconstrictor such as adrenaline. Such a
formulation confers the advantage of increasing the
residence time of polypeptide following administration
and thus increasing and/or enhancing its effect. The
dosage ranges for administration of the polypeptides
of the present 



invention are those to produce the desired therapeutic
effect. It will be appreciated that the dosage range
required depends on the 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 attending physician. Variations
in these dosage levels can be adjusted using standard
empirical routines for optimisation. Suitable daily
dosages (per kg weight of patient) are in the range
0.0001 - 1 mg/kg, preferably 0.0001 -0.5 mg/kg, more
preferably 0.002-0.5 mg/kg, and particularly
preferably 0.004-0.5 mg/kg. The unit dosage can vary
from less that 1 microgram to 30mg, but typically will
be in the region of 0.01 to 1 mg per dose, which may
be administered daily or preferably less frequently,
such as weekly or six monthly. A particularly
preferred dosing regimen is based on 2.5 ng of
polypeptide as the 1X dose. In this regard, preferred
dosages are in the range 1X-1 00X (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 vehicle and
concentration used, can be either dissolved or
suspended in the vehicle. In preparing solutions the
polypeptide can be dissolved in the vehicle, the
solution being made isotonic if necessary by addition
of sodium chloride and sterilised byfiltration through
a sterile filter using aseptic techniques before
filling into suitable sterile vials or ampoules and
sealing. Alternatively, if solution stability is
adequate, the solution in its sealed containers may be
sterilised by autoclaving. Advantageously additives
such as buffering, solubilising, stabilising,
preservative or bactericidal, suspending or
emulsifying agents and or local anaesthetic agents may
be dissolved in the vehicle. Dry powders, which are
dissolved or suspended in a suitable vehicle prior to
use, may be prepared by filling pre-stehlised
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 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 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. Advantageously, a
suspending agent for example polyvinylpyrrolidone is
included in the composition/s to facilitate uniform
distribution of the components. Definitions Section
Targeting Moiety (TM) means any chemical structure
that functionally interacts with a Binding Site to
cause a physical association between the polypeptide
of the invention and the surface of a target cell
(typically a mammalian cell, especially a human cell).
The term TM embraces any molecule (ie. a naturally
occurring molecule, or a chemically/physically
modified variant thereof) that is capable of binding
to a Binding Site on the target cell, which Binding
Site is capable of internalisation (eg. endosome
formation) - also referred to as receptor-mediated
endocytosis. The TM maypossess an endosomal membrane
translocation function, in which case 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 exemplary,
and the present invention embraces all variants and
derivatives thereof, which possess a binding (i.e.
targeting) ability to a Binding Site on a growth
hormone-releasing 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 given TM binds to the target
cell with a binding affinity (Ka) of 106 M 1 or
greater, for example 107 M 1 or greater, 108 M 1 or
greater, or 109 M 1 or greater. Reference to TM in the
present specification embraces fragments and variants
thereof, which retain the ability to bind to 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. Thus, a variant may include one or
more analogues of an amino acid (e.g. an unnatural
amino acid), or a substituted linkage. Also, by way of
example, the term fragment, when used in relation to a
TM, means a peptide having at least ten, preferably at
least twenty, more preferably at least thirty, and
most preferably at least forty amino acid residues of
the reference TM. The term fragment also relates 



to the above-mentioned variants. Thus, by way of
example, a fragment of the present invention may
comprise a peptide sequence having at least 10, 20, 30
or 40 amino acids, wherein the peptide sequence has at
least 80% sequence homology over a corresponding
peptide sequence (of contiguous) amino acids of the
reference peptide. By way of example, ErbB peptide TMs
may be modified to generate mutein ErbB ligands with
altered properties such as increased stability. By way
of example, ErbB TM muteins include ErbB peptides
having amino acidmodifications such as a valine
residue at position 46 or 47 (EGFVal46 or 47), which
confers stability to cellular proteases. ErbB TMs may
also have amino acids deleted or additional amino
acids inserted. This includes but is not limited to
EGF having a deletion of the two C-terminal amino
acids and a neutral amino acid substitution at
position 5 1 (particularly EGF51 Gln51 ; see
US200200981 78A1 ) , and EGF with amino acids deleted
(e.g. rEGF2-48; rEGF3-48 and rEGF4-48). Fragments of
ErbB TMs may include fragments of TGFa which contain
predicted b-turn regions (e.g. a peptide of the
sequence Ac-C-H-S-G-Y-V-G-A-R-C-O-OMe), fragments of
EGF such as [Ala20]EGF(14-31 ) , and the peptide
YHWYGYTPQNVI or GE1 1. All of the above patent
specifications are incorporated herein by reference
thereto. By way of further example, somatostatin (SST)
and cortistatin (CST) have high structural homology,
and bind to all known SST receptors. Full-length SST
has the amino acid sequence:
MLSCRLQCALAALSIVLALGCVTGAPSDPRLRQFLQKSLAAAAGKQELAKYF
LAELLSEPNQTENDALEPEDLSQAAEQDEMRLELQRSANSNPAMAPRERKA
GCKNFFWKTFTSC Full-length CST has the amino acid
sequence:
MYRHKNSWRLGLKYPPSSKEETQVPKTLISGLPGRKSSSRVGEKLQSAHKM
PLSPGLLLLLLSGATATAALPLEGGPTGRDSEHMQEAAGIRKSSLLTFLAWW
FEWTSQASAGPLIGEEAREVARRQEGAPPQQSARRDRMPCRNFFWKTFSS CK
Reference to these TMs includes the following
fragments (and corresponding variants) thereof:
NFFWKTF; (R or K)NFFWKTF; C(R or K)NFFWKTF; (P or
G)C(R or K)NFFWKTF; NFFWKTF(S or T); 



NFFWKTF(S or T)S; NFFWKTF(S or T)SC;(R or K)NFFWKTF(S
or T); (R or K)NFFWKTF(S or T)S; (R or K)NFFWKTF(S or
T)SC; C(R or K)NFFWKTF(S or T); C(R or K)NFFWKTF(S or
T)S; C(R or K)NFFWKTF(S or T)SC; (P or G)C(R or
K)NFFWKTF(S or T); (P or G)C(R or K)NFFWKTF(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 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
SST TM. Preferred fragments comprise at least 7 or at
least 10 amino acid residues, preferably at least 14
or at least 17 amino acid residues, and more
preferably at least 28 or 29 amino acid residues. By
way of example, preferred sequences include:
SANSNPAMAPRERKAGCKNFFWKTFTSC (SST-28); AGCKNFFWKTFTSC
(SST-14); QEGAPPQQSARRDRMPCRNFFWKTFSSCK (CST-29);
QERPPLQQPPHRDKKPCKNFFWKTFSSCK (CST^g);
QERPPPQQPPHLDKKPCKNFFWKTFSSCK (CST^g)
DRMPCRNFFWKTFSSCK (CST-1 7); PCRNFFWKTFSSCK (CST-14);
and PCKNFFWKTFSSCK (CST-14) The TM may comprise a
longer amino acid sequence, for example, at least 30
or 35 amino acid residues, or at least 40 or 45 amino
acid residues, so long as the TM is able to bind to a
normal GH-secreting cell, preferably to an SST or to
aCST receptor on a normal GH-secreting cell. In this
regard, the TM is preferably a fragment of full-length
SST or CST, though including at least the core
sequence "NFFWKTF" or one of the above-defined primary
amino acid sequences. By way of further example, GHRH
peptides of the present invention include:
YADAIFTASYRKVLGQLSARKLLQDILSR;
YADAIFTASYRNVLGQLSARKLLQDILSR; 



YADAIFTNSYRKVLGQLSARKLLQDIM;
YADAIFTNSYRKVLGQLSARKLLQDIMS;
ADAIFTNSYRKVLGQLSARKLLQDIMSR;
YADAIFTNSYRKVLGQLSARKLLQDIMSRQQGESNQERGARARL;
YADAIFTNSYRKVLGQLSARKLLQDIMSRQQGESNQERGA;
YADAIFTNAYRKVLGQLSARKLLQDIMSR;
YADAIFTNSYRKVLGQLSARKALQDIMSR;
YADAIFTASYKKVLGQLSARKLLQDIMSR;
YADAIFTASYKRVLGQLSARKLLQDIMSR;
YADAIFTASYNKVLGQLSARKLLQDIMSR;
YADAIFTASYRKVLGQLSAKKLLQDIMSR;
YADAIFTASYKKVLGQLSAKKLLQDIMSR;
YADAIFTASYRKVLGQLSANKLLQDIMSR;
YADAIFTASYRNVLGQLSARKLLQDIMSR;
YADAIFTASYRKVLGQLSARNLLQDIMSR;
YADAIFEASYRKVLGQLSARKLLQDIMSR;
YADAIFTASERKVLGQLSARKLLQDIMSR;
YADAIFTASYRKELGQLSARKLLQDIMSR;
YADAIFTASYRKVLGQLSARKLLQDIMSR;
YADAIFTESYRKVLGQLSARKLLQDIMSR;
YADAIFTNSYRKVLAQLSARKLLQDIM;
YADAIFTNSYRKVLAQLSARKLLQDIMSR;
YADAIFTASYRKVLAQLSARKLLQDIMSR;
YADAIFTAAYRKVLAQLSARKALQDIASR;
YADAIFTAAYRKVLAQLSARKALQDIMSR;
HVDAIFTQSYRKVLAQLSARKLLQDILNRQQGERNQEQGA;
HVDAIFTQSYRKVLAQLSARKALQDILSRQQG;
HVDAIFTSSYRKVLAQLSARKLLQDILSR;
HVDAIFTTSYRKVLAQLSARKLLQDILSR;
YADAIFTQSYRKVLAQLSARKALQDILNR;
YADAIFTQSYRKVLAQLSARKALQDILSR. It is routine to
confirm that a TM binds to the selected target cell.
For example, a simple radioactive displacement
experiment may be employed in which tissue or cells
representative of a growth hormone-secreting cell are
exposed to labelled (eg. tritiated) TM in the presence
of an excess of unlabelled TM. In such an experiment,
the relative proportions of non-specific and specific
binding may be assessed, thereby allowing confirmation
that the 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 Hulme, E.C. (1990), Receptor-binding studies,
a brief outline, pp. 303-31 1, In Receptor
biochemistry, A Practical Approach, Ed. E.C. Hulme,
Oxford University Press.In the context of the present
invention, reference to a peptide TM (e.g. GHRH
peptide, or leptin peptide) embraces peptide analogues
thereof, so long as the analogue binds to the same
receptor as the corresponding 'reference' TM. Said
analogues may include synthetic residues such as:
b-Na! b-naphthyialanine b-Pai - b -pyridyiaiamne
hArg(Bu) N-guanidino-{buty!)-homoarginine hArg(EtL> -
N N'-guamdino- dimethyij-homoargirsine 



hArg(CH2CF 3)2 = N.
N-guanid!no-b!S-{2,2,2,-trif!uoroethyi)-homoarginine
hArgCCH^, hexyi) = N N-guanidino-(methyl, hexyl)-
homoarginine Lys(Me) N~methyllysine Lys(iPr) =
hT-isopropy yssne AmPhe amipomethylphenyiaianine
AChxAla arninocyciohexyiaia pine Abu - a-am inobuty pc
acid Tpo 4-thiaproline MqLeu N~methy!ieucipe Orn ~
ornithine NIe - norieucine Nva ~ norvaline Trr(Br)
5-bromo-trypto rhan Trp(F) 5~fluoro~lryrtophan Trp{N0
) 5-pitro-tryptophan Gaba g-aminobuty pc acid Brnp
J-rnercaptopropionyl Ac = acetyl Pen - penciliamine By
way of example, the above peptide analogue aspect is
described in more detail with reference to specific
peptide TMs, such as SST peptides, GHRH peptides,
bombesin peptides, ghreiin peptides, and urolensm
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
the following publications, which are hereby
incorporated by reference: Van Binst, G. et ai.
Peptide Research 5 : 8 (1992); Horvath, A. et ai.
Abstract, "Conformations of Somatostatin Analogs
Having Antitumor Activity", 22nd European peptide
Symposium, September 13-1 9,1 992, Interiaken,
Switzerland; US5s508,339; EP0363589; 034,904.842;
084,871 7 17; 034,725.577; US4,884,620; US4.650.787:
034,585,755; US4.725.577; US4,522,81 3; US4.389 :179;
US4,360,51 6 ; US4.328.214; 034,31 6.890; US4.310.51
8; US4.291 .022; US4.238.481 ; 084,235,888: 034,21
1,893; US4,1 90.648; US4,148,812; US4. 133,782; US5,50
b,339: 084,261 ,885; US4.282.143; 084,1 90,575;
US5.552.520: EPG3S91 80; EPG5G56SG; 034,803/1 20;
EP003092G; US4,853.371 ; WO90/1 281 1; WO97/01 579;
WO91/1 801 6 : WO98/08529 and VVO98/08528: WO/0075186
and WO00/061 85; WO99/56769; and FR 



2,522,855. Each of these publications is incorporated
in its entirety by reference [hereto. Methods for
synthesizing analogues are well documented, as
illustrated, for example, by the patents cited above.
For example, synthesis of H-D~Phe-Phe-
Phe-D-Trp-Lys-Thr-Phe-Thr-NH2, can be achieved by
following the protocol set forth in Example 1 of
EP039541 7A1 . Similarly, synthesis analogues with a
substituted N-terminus can be achieved, for exampie,
by following the protocol set forth n WO88/02756,
EP0329295, and 0$S,240,561 . The use of linear SST
analogues are also included within lhe scope of this
invention, for example:
H-D-Phe-p-chioro-Phe-Tyr-D-Trp-Lys-Thr-Phe-Thr- NH2:
H-D-Phe-p-N02-Phe-Tyr-D-Trp-Lys-Va!-Phe-Thr-NH2; H-D-
Na!-pch! oro-Phe-Tyr-D-Trp-Lys-Va!-Phe-Thr-NH2;
H-D~Phe-Phe-Phe-D-  rp~Lys- Thr-Phe-Thr-NH2;
H-D-Phe-Phe-Tyr-D-Tr r-Lys-Va!-Phe-Thr-NH2;
H-D-Phe-pchioro- Phe-Tyr-D-Trp-Lys-Va!-Phe-Thr-NH2;
and H-D~Phe-Aia-Tyr-D~Trp-Lys-
Va!-Ala-D-beta-Nal-NH2.One or more chemical moieties,
eg. a sugar derivative, mono or poiy-hydroxy (C2-1 2)
alkyi, mono or poiy-hydroxy (C2-12) acyl groups, or a
piperazine derivative, can be attached to a SST
analogue, e g . Io the N-iermmus amino acid - see
WG88/G2756, EP0329295, and US5,240,561 GHRH peptide
analogues date back to the 1990s, and include the
'standard antagonist' [Ac-Tyr 1, D-Arg2jhGH-RH (1-29)
Nha. US Patent 4 , 859,893 discloses GH-RH
antagonistic analogs which contain certain N, N'-
dialkyiomega- guamdino alpha-arnino acyl residues in
position 2 of the GH-RH ( 1-29) sequence. Additional
examples are provided in WO91 / 16923, US 5,550.212,
US5 :942,489 US6,G57 422 USS 942,489, 1188,057, 422,
WO96/G321 28, WO96/022782, WO98/01 6707, WO94/01 1397,
WO94/01 1396, each of which is herein incorporated by
reference thereto. Examples of bombesin analogues
suitabie for use in the present invention include TMs
comprising: D-Phe-Gin-Trp-Aia-Vai-Giy-Hss-Leu-Met-NHb
(code named BIM-2621 8),
D-Phe-Gln-Trp-Aia-Val-Gly-His-Leu-Leu-NH^ (code named
BIM-261 87); D-Cpa-G!n-Trp-A!a-Va!-Gly-His-Leu- f
[CH2NH]-Phe-NH (code named BIM-281 59). and
D-Phe-Gln-Trp-AJa-Vai-Gly-His-Leu- f [CH2NH]-Cpa-NH;
(code named BIM-281 89);
D-Phe-Gin-Trp~Ala-Vai-Nmethyi- D-Ala-His-Leu-
methylester, and D-F.r Phe-Gln-Trp-Ala~Val-D-Aia-His~
Leu- methylester. Bombesin analogues include peptides
derived from the naturally-occurring,
structurally-related peptides, namely, bombesin,
neuromedin B, neuromedin 



C, iitori p, and GRP. The relevant ammo acid sequences
of these naturally occurring TM peptides are listed
below: Bombesin (last 10 aa"s):
Gly-Asn-Gin~Trp-Aia-Val~Gly-His-Leu~Met-f Neuromedin
B: G!y-Asn-Leu-Trp-A!a-Thr-G!y-His-Phe-Met-NHj
Neuromedin C:
Giy-Asn-His-Trp-Aia-Val-Gly-His-Leu-Met-NH? Litopn:
pG!u-G!n-Trp-A!a-Va!-Gly-His-Phe-Met-NH 2 Human GRP
(last 10 aa's): Giy-Asn-H!S-Trp-Aia-Vai-Giy-H
is~Leu~Met~NHj>Analogs suitable for use in the present
invention are described in U.S. Serial Number 502,438,
filed March 30, 1990, U.S. Serial No. 397,1 69 filed
August 2 1, 1989, U.S. Seriai No. 378,555, filed July
7, 1989, U.S. Serial Number 394,727, filed August 16 ,
1989, U.S. Seriai No. 3 17,941 , filed March 2, 1989,
U.S. Serial Number 282,328, filed December 9, 1988,
U.S. Serial No. 257,998, filed October 14, 1988, U S.
Serial No. 248,771 , filed September 23, 1988, U.S.
Serial No. 207,759, filed June 18, 1988, U.S. Serial
No. 204,1 7 1 filed June 8, 1988, U.S. Serial No.
173,31 1, filed March 25, 1988, U.S. Serial No.
100,571 , filed September 24, 1987; and U.S. Serial
No. 520,225, filed May 9, 1990, U.S. Serial No.
440,039. filed November 2 1, 1989. All these
applications are hereby incorporated by reference.
Bombesin analogs are also described in Zachary et aL,
Proc. Nat. Aca. Sci. 82:761 6 ( 1985); Heimbrook et
ai., "Synthetic Peptides: Approaches to Biological
Problems", UCLA Symposium on MoI. and Cell. Biol. New
Series, Vol. 88, ed. Tarn and Kaiser; Heinz-Erian et
a!., Am. J. Physiol. G439 ( 1988): Martinez et aL, J.
Med. Chem. 28:1 874 ( 1985); Gargosky et a!.,
Biochern. J. 247:427 ( 1987); Dubreuil et al. , Drug
Design and Delivery, VoI 2:49, Harwood Academic
Publishers, GB ( 1987); Heikkila et aL J . Biol. Chem.
262:1 6456 (1987); Caranikas et al. , J. Med. Chem.
25:1 3 13 ( 1982): Saeed et al., Peptides 10:597 (
1989); Rosell el aL, Trends in Pharmacological
Sciences 3:21 1 (1982); Lundberg et aL Proc. Nat. Aca.
Sci. 80:1 120, ( 1983); Engberg et al., Nature 293:222
( 1984); Mizrahi et aL, Euro. J. Pharma. 82:1 0 1
(1982); Leander et aL, Nature 294:487 ( 1981 ) ; WoIi
et ai., Biochem. Biophys. Res. Comm. 155:359 ( 1988);
Rivier et al., Biochem. 17:1768 ( 1978); Cuttitta et
al., Cancer Surveys 4:707 1985); Aumelas et al., Int.
J. Peptide Res. 30:596 ( 1987); ail of which are also
hereby incorporated by reference. The analogs can be
prepared by conventional techniques, such as those
described in WO92/20363 and EP0737691 . Additional
bombesin analogues are described in, for example,
WO89/02897, WO91/171 8 1, WO90/03980 and WO91 /02746,
ail of which are herein incorporated by reference
thereto. 



Examples of ghreiin analogues suitable for use as a TM
of the present invention comprise:
Tyr-DTrp-DLys-Trp-DPhe-NH 2, Tyr-DTrp-Lys-Trp-DPheNH2
His-DTrp-DLys-Trp-DPhe-NH 2,
His-DTrp-DLys-Phe-DTrp-NH^. His-
DTrp-DArg-Trp~DPhe~NH2, His-D
rp-DLys~Trp~DPhe~Lys~NH2, DesammoTyr-
DTrp-Ala-Trp-DPhe-NH^. DesaminoTyr-DTrp-DLys-Tr
r-DPhe-NH 2, DeamipoTyr-DTrp-Ser-Trp-DPhe-Lys-NH^,
DesaminoTyr-DTrp-Ser-Trp-DPhe- H
His-DTrp-DTrp-Phe-Met-NH 2, Tyr-DTrp-DTrp-Phe-Pbe-NH
2, G!yy[CH2NH]-DbNa!-A!a-Trp-DPhe-Lys-NH^
Glyy[CH2NH]~DbetaNal-DLySTrP- DPhe-Lys-NH 2.
DAIa-DbetaNal-DLys-DTrp-Phe-Lys-NH 2, His-DbetaNai-
DLys-Trp-DPhe-Lys-NH 2,
AIa-His~DTrp~DLys-Trp-DPhe~Lys-NH2 Ala f
[CH2NH]-DbetaNal-Ala-Trp-DPhe-Lys-NH 2.
DbetaNal-Ala-Trp-DPhe-Ala- NH2
DAIa-DcydohexyiAIa-Ala-Phe-DPhe-Nle-NH^.
DcyclohexylAia-A!a-Phe~ DTrp-Lys-NH 2,
DA!a-DbetaA!a-Thr-DThr-Lys-NH 2 s
Dcyciohexy!Ala-Ala-Trp- DPhe-NH2,
DAIa-DbBIaNaI-AIa-AIa-DAIa-LyS-NH 2,
DbetaNal-AJa-Trp-DPhe- Leu-NH?
His-DTrp-Phe-Trp-DPhe-Lys-NH^,
DAia-DbetaNa!-DAia-DTrp-Phe- LyS-NH2
pA!a-Trp-DA!a-DTrp-Phe-NH 2 >
His-Trp-DA!a-DTrp-Phe-LysNH 2
DLys-DbNa!-Aia-Trp-DPhe-Lys-NH?,
DA!a-DbetaNa!-DLys-DTrp-Phe~Lys- NH2
Tyr-DAIa-Phe-Aib-NH 2 Tyr-DAia-Sar-NMePhe-NH 2
agAbu-DTrp-DTrp- Ser-NH^. agAbu~DTrp-DTrp-Lys-NH 2
ayAbu-DTrp-DTrp-Orn-NH^. aAbu- DTrp-DTrp-Orn-NH 2 s
DThr~DNa!-DTrp-DPr-Arg~NH2. DA!a-A!a-DA!a-DTrp-
Aiay[CHj"NH]His-DTrp-A!a-Trp-DPhe-Lys-NH
Lys-DHis-DTrp- Phe-NH,:, gAbu-DTrp-DTrp-Orn-NH 2.
inip-Trp-Trp-Phe-NH,;, Ac-DTrp-Phe- DTrp-Leu-NHj,
Ac-DTrp-Phe-DTrp-Lys-NH 2, Ac-DTrp-DTr r-Lys-NH2.
DLys- Tyr-DTrp-DTrp-Phe-Lys-NH 2
Ac-DbetaNa!-Leu-Pro-NH 2, pAla-Trp-DTrp- DTrp-Orn-NH 2
> DVal-DaNai-DTrp-Phe-Arg-NH 2
DLeu-DaNa!-DTrr-Phe-Arg- NH2 CydobexylAJa-D aNai-DTrp-
Phe-Arg-NH^ DTp-DaNai~DTrp-Phe-Arg- NH2
DAIa-DbNal-DPr-Phe-Arg-NH^, Ac-DaNal-DTrp-Phe-Arg-NH 2
> DaNa!- DTrp~Phe-Arg~NH His-DTrp-DTrp~Lys-NH2
Ac-DpNaI-DTrP-NH . aAib-DTrp- Dcyciohexy!AIa-NH2,
aAsb-DTrp-DAia-cyciohexyl AIa-NH2, DAIa-
DcyclohexylAla-Aia-Aia-Phe-DPhe-Nie-NH 2
DPhe-Ala-Phe-DPal-NH 2, DPbe- Ala-Phe-DPhe-Lys-NH,:,
DLys-Tyr-DTrp-DTrp-Phe-NH , Ac-DLys-Tyr-DTrp-
DTrp-Phe-NH2s Arg-DTrp-Leu-Tyr-Trp-Pro{cychc Arg-Pro),
Ac-D bNa!-PicLys- !Lys-DPhe-NH2,
DPa!-Phe-DTrp-Phe-Met-NH 2, DPhe-Trp-DPhe-Phe-Met- NH
, DPa!-Trp-DPhe-Phe-Met-NH 2.
pAla-Pal-DTrp-DTrp-Orn-NH^, ayAbu- Trp-DTrp-DTrp-Om-NH
2 bAla-Trp-DTrp-DTrp-Lys-NH^. gAbu-Trp-DTrp-DTrp-
Om-NH 2, Ava-Trp-DTrp-DTrp-Orn-NH ,
DLys-Tyr-DTrp-Aia-Trp-DPhe-fHis-DTrp-DArg-Trp-DPhe-NHi
, <G!u-His-Trp-DSer-DArg-NH . DPhe-DPhe-
DTrp-Met-DLys-MH 2, 0-(2-methy!a!iyi) benzophonone
oxirne, (R)-2-amino-3- 



(IH-indoi-3-yl)-l~(4-phenyip!perid in-1 ~yl)rroran~1
-one, N-((R)-1 ~((R)-1 -((S)-3- (IH~indo!-3-yl)-1
~oxo~1 -(4-pheny lpiperidin~1
-yl)propan-2-y!amino)-6-amino-1 -
oxohexan-2-y!am!no}-3-hydroxy-1 -oxopropan-2-y!
Jbenzamide, (S)-N-{{S)-3- ( 1 H-indol-3-yl)-1 ~oxo~1
-{4- phenylpiperidin-1 -yi)propan-2-yi)-8-acetamido-2-
{{S)-2-amsno-3-(benzyioxy)prQpanam!do)hexanarriide,
(S)-N-((R)-3-{1 H-indoi- 3-yi)-1 qxo-1 -(4- pheny!pipe
pdin-1 -yi)propan-2-yi)-2-((S)-2-acetamido-3-
{benzyioxy)propanamido)-8-aminohexanamide, (R)-N-{3-(1
H-indol~3-y!}~1 -{4- (2-methoxyphenyi)p!peridin-1
-yl)-1 -oxopropan~2-yi)~4-am!nobutanamide, (R)-
N-(3-(1 H-indoi-3-y!)-1 -{4-(2-rnethoxypheny!)pipe
pdip- 1-y!)-1 -oxopropan-2-yl)- 2-ami
po-2-methy!propanam ide methyl -
-tolylcarbannoyO^-napbthoate, ethyl 3-(4-{2-methoxyphe
pyi)piperidine-1 -carbonyl)-2-naphthoate, 3-(2-
rnethoxyphe pyicarbamoyi^-naphthoate,
(S)-2,4-diarnino-N-((R)-3- (naphthale p-2~yimethoxy)-1
-oxo-1 -(4-phenyipjperidin-1 -yl)propan~2-
yl)butanamide,
naphthaiene-2,3-diy!bis{{4-(2-methoxypheny!)piperazin-
1- yi)methanone). (R)~2-amino-N~(3-{benzyioxy)-1
-oxo-1 -(4-phenyip iperazin-1 ~ y!)propa
p-2-y!)-2-methy!propanarnide, or (R)-2-ami
po-3-(benzy!oxy)-1 -{4- phenylpiperazin-1 -yl)propa p-
1-one. Examples of urotensin analogues suitable for
use as a TM of the present invention comprise: Cpa-c
[D~Cys~Phe~Trp-Lys-Thr-Cys]-Vai-NH2; and Aspc[
Cys-Phe-Tr r-Lys-Tyr-Cys3-Va!-OH. The polypeptides of
the present invention lack a functional Hc domain of a
clostridial neurotoxin. Accordingly, said polypeptides
are not able to bind rat synaptosomal membranes (via a
clostridial Hc component) in binding assays as
described in Shone et al. ( 1985) Eur. J. Biochem. 15
1, 75-82. In a preferred embodiment, the polypeptides
preferably lack the last 50 C-terminal amino acids of
a clostridial neurotoxin holotoxin. In another
embodiment, the polypeptides preferably lack the last
100, preferably the last 150, more preferably the last
200, particularly preferably the last 250, and most
preferably the last 300 C-terminal amino acid residues
of a clostridial neurotoxin holotoxin. Alternatively,
the Hc binding activity may be negated/reduced by
mutagenesis - by way of example, referring to BoNT/ A
for convenience, modification of one or two amino acid
residue mutations (W1 266 to L and Y 1267 to F) in the
ganglioside binding pocket causes the Hc region to
lose its receptor binding function. Analogous
mutations may be made to nonserotype A clostridial
peptide components, e.g. a construct based on
botulinum B with mutations (W1262 to L and Y 1263 to
F) or botulinum E (W1 224 to L and Y 1225 to F). Other
mutations to the active site achieve the 



same ablation of Hc receptor binding activity, e.g. Y
1267S 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.
5 1:631 -634), which is hereby incorporated by
reference thereto. In another embodiment, the
polypeptides of the present invention lack a
functional Hc domain of a clostridial neurotoxin and
also lack any functionally equivalent TM. Accordingly,
said polypeptides lack the natural binding function of
a clostridial neurotoxin and are not able to bind rat
synaptosomal membranes (via a clostridial Hc
component, or via any functionally equivalent TM) in
binding assays as described in Shone et al. (1985)
Eur. J. Biochem. 151, 75-82. In one embodiment, the TM
is preferably not a Wheat Germ Agglutinin (WGA)
peptide. The Hc peptide of a native clostridial
neurotoxin comprises approximately 400-440 amino acid
residues, and consists of two functionally distinct
domains of approximately 25kDa each, namely the
N-terminal region (commonly referred to as the HCN
peptide or domain) and the C-terminal region (commonly
referred to as the HCc peptide or domain). This fact
is confirmed by the following publications, each of
which is herein incorporated in its entirety by
reference thereto: Umland TC ( 1997) Nat. Struct.
Biol. 4 : 788-792; Herreros J (2000) Biochem. J. 347:
199-204; Halpern J ( 1993) J. Biol. Chem. 268: 15, pp.
11188-1 1192; Rummel A (2007) PNAS 104: 359-364; Lacey
DB (1998) Nat. Struct. Biol. 5 : 898-902; Knapp (
1998) Am. Cryst. Assoc. AbstractPapers 25: 90;
Swaminathan and Eswaramoorthy (2000) Nat. Struct.
Biol. 7 : 1751 - 1759; and Rummel A (2004) MoI.
Microbiol. 5 1(3), 631-643. Moreover, it has been well
documented that the C-terminal region (HCc), 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 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 clostridial heavy-chain simply lacks a functional
HCc peptide. In other words, the HCc peptide region is
either partially or wholly deleted, or otherwise
modified (e.g. through conventional chemical or
proteolytic treatment) to inactivate its native
binding 



ability for nerve terminals at the neuromuscular
junction. Thus, in one embodiment, a clostridial HN
peptide of the present invention lacks part of a
C-terminal peptide portion (HCc) of a clostridial
neurotoxin and thus lacks the Hc binding function of
native clostridial neurotoxin. By way of example, in
one embodiment, the C-terminally extended clostridial
HN peptide lacks the C-terminal 40 amino acid
residues, or the C-terminal 60 amino acid residues, or
the C-terminal 80 amino acid residues, or the
C-terminal 100 amino acid residues, or the C-terminal
120 amino acid residues, or the Cterminal 140 amino
acid residues, or the C-terminal 150 amino acid
residues, or the C-terminal 160 amino acid residues of
a clostridial neurotoxin heavychain. In another
embodiment, the clostridial HN peptide of the present
invention lacks the entire C-terminal peptide portion
(HCc) of a clostridial neurotoxin and thus lacks the
Hc binding function of native clostridial neurotoxin.
By way of example, in one embodiment, the clostridial
HN peptide lacks the C-terminal 165 amino acid
residues, or the C-terminal 170 amino acid residues,
or the C-terminal 175 amino acid residues, or the
C-terminal 180 amino acid residues, or the C-terminal
185 amino acid residues, or the Cterminal 190 amino
acid residues, or the C-terminal 195 amino acid
residues of a clostridial neurotoxin heavy-chain. By
way of further example, theclostridial HN peptide of
the present invention lacks a clostridial HCc
reference sequence selected from the group consisting
of: Botulinum type A neurotoxin - amino acid residues
(Y1 111-L1 296) Botulinum type B neurotoxin - amino
acid residues (Y1 098-E1 291 ) Botulinum type C
neurotoxin - amino acid residues (Y1 112-E1 291 )
Botulinum type D neurotoxin - amino acid residues (Y1
099-E1 276) Botulinum type E neurotoxin - amino acid
residues (Y1 086-K1 252) Botulinum type F neurotoxin -
amino acid residues (Y1 106-E1 274) Botulinum type G
neurotoxin - amino acid residues (Y1 106-E1 297)
Tetanus neurotoxin - amino acid residues (Y1 128-D1
315). The above-identified reference sequences should
be considered a guide as slight 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
the exocytic fusion apparatus in eukaryotic cells. The
protease of the present invention is preferably a
bacterial protease (or fragment thereof). More
preferably the bacterial protease is selected from the
genera Clostridium or Neisseria/ Streptococcus (e.g. a
clostridial L-chain, or a 



neisserial IgA protease preferably from N. gonorrhoeae
or S. pneumoniae). The present invention also embraces
variant non-cytotoxic proteases (ie. variants of
naturally-occurring protease molecules), so long as
the variant proteases still demonstrate the requisite
protease activity. By way of example, a variant may
have at least 70%, preferably at least 80%, more
preferably at least 90%, and most preferably at least
95 or at least 98% amino acid sequence homology with a
reference protease sequence. Thus, the term variant
includes non-cytotic proteases having enhanced (or
decreased) endopeptidase activity - particular mention
here is made to the increased Kcat/Km of BoNT/A
mutants Q 161A, E54A, and K 165L see Ahmed, S.A.
(2008) Protein J . DOI 10.1 007/s1 0930-007-91 18-8,
which is incorporated byreference 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 acid residues
of the reference protease. As with the TM 'fragment'
component (discussed above), protease 'fragments' of
the present invention embrace fragments of variant
proteases based on a reference sequence. The protease
of the present invention preferably demonstrates a
serine or metalloprotease activity (e.g. endopeptidase
activity). The protease is preferably specific for a
SNARE protein (e.g. SNAP-25, synaptobrevin/VAMP, or
syntaxin). Particular mention is made to the protease
domains of neurotoxins, for example the protease
domains of bacterial neurotoxins. Thus, the present
invention embraces the use of neurotoxin domains,
which occur in nature, as well as recombinantly
prepared versions of said naturally-occurring
neurotoxins. Exemplary neurotoxins are produced by
Clostridia, and the term clostridial neurotoxin
embraces neurotoxins produced by C. tetani (TeNT), and
by C. botulinum (BoNT) serotypes A-G, as well as the
closely related BoNT-like neurotoxins produced by C.
baratii and C. butyricum. The above-mentioned
abbreviations are used throughout the present
specification. For example, the nomenclature BoNT/A
denotes the source of neurotoxin as BoNT (serotype A).
Corresponding nomenclature applies to other BoNT
serotypes. BoNTs are the most potent toxins known,
with median lethal dose (LD50) values for mice ranging
from 0.5 to 5 ng/kg depending on the serotype. BoNTs
are adsorbed in the gastrointestinal tract, and, after
entering the general circulation, bind to the
presynaptic membrane of cholinergic nerve 



terminals and prevent the release of their
neurotransmitter acetylcholine. BoNT/B, BoNT/D, BoNT/F
and BoNT/G cleave synaptobrevin/vesicleassociated
membrane protein (VAMP); BoNT/C, BoNT/A and BoNT/E
cleavethe synaptosomal-associated protein of 25 kDa
(SNAP-25); and BoNT/C cleaves syntaxin. 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 disulphide bond to a
light chain (L-chain) of -50 kDa. The H-chain consists
of two domains, each of -50 kDa. The C-terminal domain
(Hc ) is required for the high-affinity neuronal
binding, whereas the N-terminal domain (HN) is
proposed to be involved in membrane translocation. The
L-chain is a zinc-dependent metalloprotease
responsible for the cleavage of the substrate SNARE
protein. The term L-chain fragment means a component
of the L-chain of a neurotoxin, which fragment
demonstrates a metalloprotease activity and is capable
of proteolytically cleaving a vesicle and/or plasma
membrane associated protein involved in cellular
exocytosis. Examples of suitable protease (reference)
sequences include: Botulinum type A neurotoxin - amino
acid residues ( 1-448) Botulinum type B neurotoxin -
amino acid residues ( 1-440) Botulinum type C
neurotoxin - amino acid residues ( 1-441 ) Botulinum
type D neurotoxin - amino acid residues ( 1-445)
Botulinum type E neurotoxin - amino acid residues (
1-422) Botulinum type F neurotoxin - amino acid
residues ( 1-439) Botulinum type G neurotoxin - amino
acid residues ( 1-441 ) Tetanus neurotoxin - amino
acid residues ( 1-457) IgA protease - amino acid
residues ( 1-959) * * Pohlner, J. et al. ( 1987).
Nature 325, pp. 458-462, which is hereby incorporated
by reference thereto. The above-identified reference
sequence should be considered a guide as slight
variations may occur according to sub-serotypes. By
way of example,US 2007/01 66332 (hereby incorporated
by reference thereto) cites slightly different
clostridial sequences: 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) 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 -K446) Tetanus neurotoxin - amino acid
residues (M1 -A457) A variety 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 light chains
of clostridial toxins are approximately 420-460 amino
acids in length and comprise an enzymatic domain.
Research has shown that the entire length of a
clostridial toxin light chain is not necessary for the
enzymatic activity of the enzymatic domain. As a
non-limiting example, the first eight amino acids of
the BoNT/A light chain are not required for enzymatic
activity. As another non-limiting example, the first
eight amino acids of the TeNT light 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 4
17-448) are not required for enzymatic activity. As
another non-limiting example, the last 3 1 amino acids
of the TeNT light chain (residues 427-457) are not
required for enzymatic activity. Thus, aspects of this
embodiment can include clostridial toxin light chains
comprising an enzymatic domain having a length of, for
example, at least 350 amino acids, at least 375 amino
acids, at least 400 amino acids, at least 425 amino
acids and at least 450 amino acids. Other aspects of
this embodiment can include clostridial toxin light
chains comprising an enzymatic domain having a length
of, for example, at most 350amino acids, at most 375
amino acids, at most 400 amino acids, at most 425
amino acids and at most 450 amino acids. 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 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 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 WO2007/1 04567, which is
incorporated in its entirety by reference thereto. 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 function of the present
invention may be confirmed by any one of a number of
conventional assays. For example, Shone C. ( 1987)
describes an in vitro assay employing liposomes, which
are challenged with a test molecule. Presence of the
requisite translocation function is confirmed by
release from the liposomes of K+ and/ or labelled NAD,
which may be readily monitored [see Shone C. (1987)
Eur. J. Biochem; vol. 167(1 ) : pp. 175-1 80]. A
further example is provided by Blaustein R. (1987),
which describes a simple in vitro assay employing
planar phospholipid bilayer membranes. The membranes
are challenged with a test molecule and the
requisitetranslocation function is confirmed by an
increase in conductance across said membranes [see
Blaustein ( 1987) FEBS Letts; vol. 226, no. 1: pp.
115-1 20]. Additional methodology to enable assessment
of membrane fusion and thus identification of
Translocation Domains suitable for use in the present
invention are provided by Methods in Enzymology VoI
220 and 221 , Membrane Fusion Techniques, Parts A and
B, Academic Press 1993. The present invention also
embraces variant translocation domains, so long as the
variant domains still demonstrate the requisite
translocation activity. By way of example, a variant
may have at least 70%, preferably at least 80%, more
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 to a translocation domain, means
a peptide having at least 20, preferably at least 40,
more preferably at least 80, and most preferably at
least 100 amino acid residues of the reference
translocation domain. In the case of a clostridial
translocation domain, the fragment preferably has at
least 100, preferably at least 150, more preferably at
least 200, and most preferably at least 250 amino acid
residues of the reference translocation domain (eg. HN
domain). As with the TM 'fragment' component
(discussed above), translocation 'fragments' of the
present invention embrace fragments of variant
translocation domains based on the 



reference sequences. The Translocation Domain is
preferably capable of formation of ion-permeable pores
in lipid membranes under conditions of low pH.
Preferably it has been found to use only those
portions of the protein molecule capable of
poreformation within the endosomal membrane. The
Translocation Domain may be obtained from a microbial
protein source, in particular from a bacterial or
viral protein source. Hence, in one embodiment, the
Translocation Domain is a translocating domain of an
enzyme, such as a bacterial toxin or viral protein.It
is well documented that certain domains of bacterial
toxin molecules are capable of forming such pores. It
is also known that certain translocation domains of
virally expressed membrane fusion proteins are capable
of forming such pores. Such domains may be employed in
the present invention. The Translocation Domain may be
of a clostridial origin, such as the HN domain (or a
functional component thereof). HN means a portion or
fragment of the H-chain of a clostridial neurotoxin
approximately equivalent to the amino-terminal half 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 level, or at the
post-synthesis level by nuclease or protease
treatment). Alternatively, the Hc function may be
inactivated by chemical or biological 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:
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) Botulinum
type E neurotoxin - amino acid residues (423-845)
Botulinum type F neurotoxin - amino acid residues
(440-864) Botulinum type G neurotoxin - amino acid
residues (442-863) Tetanus neurotoxin - amino acid
residues (458-879) The above-identified reference
sequence should be considered a guide as slight
variations may occur according to sub-serotypes. By
way of example, US 2007/01 66332 (hereby incorporated
by reference thereto) cites slightly 



different clostridial sequences:Botulinum type A
neurotoxin - amino acid residues (A449-K871 )
Botulinum type B neurotoxin - amino acid residues
(A442-S858) 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) Botulinum
type F neurotoxin - amino acid residues (A440-K864)
Botulinum type G neurotoxin - amino acid residues
(S447-S863) Tetanus neurotoxin - amino acid residues
(S458-V879) In the context of the present invention, a
variety of Clostridial toxin HN regions comprising a
translocation domain can be useful in aspects of the
present invention with the proviso that these active
fragments can facilitate the release of a
non-cytotoxic protease (e.g. a clostridial 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 cleaves a substrate. The HN regions
from the heavy chains of Clostridial toxins are
approximately 4 10-430 amino acids in length and
comprise a translocation domain. Research has shown
that the entire length of a HN region from a
Clostridial toxin heavy chain is not necessary for the
translocating activity of the translocation domain.
Thus, aspects of this 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
clostridial toxin HN regions comprising translocation
domain having a length of, for example, at most 350
amino acids, at most 375 amino acids, at most 400
amino acids and at most 425 amino acids. For further
details on the genetic basis of toxin production in
Clostridium botulinum and C. tetani, we refer to
Henderson et al ( 1997) in The Clostridia: Molecular
Biology and Pathogenesis, Academic press. The term HN
embraces naturally-occurring neurotoxin HN portions,
and modified HN portions having amino acid sequences
that do not occur in natureand/ or synthetic amino
acid residues, so long as the modified HN portions
still demonstrate the above-mentioned translocation
function. Alternatively, the Translocation Domain may
be of a non-closthdial origin. Examples of
non-clostridial (reference) Translocation Domain
origins include, but not be restricted to, the
translocation domain of diphtheria toxin [O=Keefe et
al., Proc. Natl. Acad. Sci. USA ( 1992) 89, 6202-6206;
Silverman et al., J. 



Biol. Chem. ( 1993) 269, 22524-22532; and London, E. (
1992) Biochem. Biophys. Acta., 1112, pp. 25-51], the
translocation domain of Pseudomonas exotoxin type A
[Prior et al. Biochemistry ( 1992) 3 1, 3555-3559],
the translocation 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 et al. J. Biol. Chem.
(1994) 269, 1291 8-1 2924; and Wagner et al ( 1992)
PNAS, 89, pp.7934-7938], and amphiphilic peptides
[Murata et al ( 1992) Biochem., 31, pp. 1986-1 992].
The Translocation Domain may mirror the Translocation
Domain present in a naturally-occurring protein, or
may include amino acid variations so long as the
variations do not destroy the translocating ability of
the Translocation Domain. Particular examples of viral
(reference) Translocation Domains suitable for use in
the present invention include certain translocating
domains of virally expressed membrane fusion proteins.
For example, Wagner et al. (1992) and Murata et al. (
1992) describe the translocation (i.e. membrane fusion
and vesiculation) function of a number of fusogenic
and amphiphilic peptides derived from the N-terminal
region of influenza virus haemagglutinin. Other
virally expressed membrane fusion proteins known to
have the desired 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 Aspike proteins have
particular application in the context of the present
invention, for example, the E 1 protein of SFV and the
G protein of the G protein of VSV.Use of the
(reference) Translocation Domains listed in Table
(below) includes 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 possesses the
requisite translocating function.The polypeptides of
the present invention may further comprise a
translocation facilitating domain. Said domain
facilitates delivery of the noncytotoxic protease into
the cytosol of the target cell and are described, for
example, 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 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
2 1 amino acids), respirovirus 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 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. By way of further example, a
translocation facilitating domain may comprise a
Clostridial toxin HCN domain or a fragment or variant
thereof. In more detail, a Clostridial toxin HCN
translocation facilitating domain may have a length of
at least 200 amino acids, at least 225 amino acids, at
least 250 amino acids, at least 275 amino acids. In
this regard, a Clostridial toxin HCN translocation
facilitating domain preferably has a length of at most
200 amino acids, at most 225 amino acids, at most 250
amino acids, or at most 275 amino acids. Specific
(reference) examples include: Botulinum type A
neurotoxin - amino acid residues (872-1 110) Botulinum
type B neurotoxin - amino acid residues (859-1 097)
Botulinum type C neurotoxin - amino acid residues
(867-1 111)Botulinum type D neurotoxin - amino acid
residues (863-1 098) Botulinum type E neurotoxin -
amino acid residues (846-1 085) Botulinum type F
neurotoxin - amino acid residues (865-1 105) Botulinum
type G neurotoxin - amino acid residues (864-1 105)
Tetanus neurotoxin - amino acid residues (880-1 127)
The above sequence positions may vary a little
according to serotype/ sub type, and further examples
of suitable (reference) Clostridial toxin HCN domains
include: Botulinum type A neurotoxin - amino acid
residues (874-1 110) Botulinum type B neurotoxin -
amino acid residues (861 - 1097) Botulinum type C
neurotoxin - amino acid residues (869-1 111) 



Botulinum type D neurotoxin - amino acid residues
(865-1 098) Botulinum type E neurotoxin - amino acid
residues (848-1 085) Botulinum type F neurotoxin -
amino acid residues (867-1 105) Botulinum type G
neurotoxin - amino acid residues (866-1 105) Tetanus
neurotoxin - amino acid residues (882-1 127) Any of
the above-described facilitating domains may be
combined with any of the previously described
translocation domain peptides that are suitable for
use in the present invention. Thus, by way of example,
a non-closthdial facilitating domain may be combined
with non-clostridial translocation domain peptide or
with clostridial translocation domain peptide.
Alternatively, a Clostridial toxin HCN translocation
facilitating domain may be combined with a
non-clostridal translocation domain peptide.
Alternatively, a Clostridial toxin HcN facilitating
domain may be combined or with a clostridial
translocation domain peptide, examples of which
include: Botulinum type A neurotoxin - amino acid
residues (449-1 110) Botulinum type B neurotoxin -
amino acid residues (442-1 097) Botulinum type C
neurotoxin - amino acid residues (450-1 111) Botulinum
type D neurotoxin - amino acid residues (446-1 098)
Botulinum type E neurotoxin - amino acid residues
(423-1 085) Botulinum type F neurotoxin - amino acid
residues (440-1 105) Botulinum type G neurotoxin -
amino acid residues (447-1 105)Tetanus neurotoxin -
amino acid residues (458-1 127) Sequence homology: Any
of a variety of sequence alignment methods can be used
to determine percent identity, including, without
limitation, global methods, local methods 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 art.
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 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 Multiple Protein. Sequence Alignments by
Iterative Refinement as Assessed by Reference to
Structural Alignments, 284(4) J. MoL BbL 823-838 (
1996). 



Local methods align sequences by identifying one or
more conserved motifs shared by all of the input
sequences. Non-hmiting methods include, e.g.,
Match-box, see, e.g., Eric Depiereux and Ernest
Feytmans, Match-Box: A Fundamentally New Algorithm for
the Simultaneous Alignment of Several Protein
Sequences, 8(5) CABIOS 501 -509 ( 1992); Gibbs
sampling, see, e.g., C. E. Lawrence et al., Detecting
Subtle Sequence Signals: A Gibbs Sampling Strategy for
Multiple Alignment, 282(5131 ) Science 208-214 (
1993); Ahgn-M, see, e.g., Svo Van WaHe et al., Ahgn-M
- A New Algorithm for Multiple Alignment of Highly
Divergent Sequences, 20(9) Bsoinformalics:1 428-1 435
(2004). Thus, percent sequence identity is determined
by conventional methods. See, for example, Altschul et
al., Bull. Math. Bio. 48: 603-1 6, 1986 and Henikoff
and Henikoff, Proc. Natl. Acad. ScL USA 89:1 091 5-1 9
, 1992. Briefly, two amino acid sequences are aligned
to optimize the alignment scores using a gap opening
penalty of 10, a gap extension penalty of 1, and the
"blosum62" scoring matrix of Henikoff and Henikoff
(ibid.) as shown below (amino acids are indicated by
the standard one-letter codes). Alignment scores for
determining sequence identity A R N D C Q E G H I L K
M F P S T W Y V A 4 R - 1 5 N -2 0 6 D -2 -2 1 6 C 0
-3 -3 -3 9 Q - 1 1 0 0 -3 5 E - 1 0 0 2 -4 2 5 G 0 -2
0 - 1 -3 -2 -2 6 H -2 0 1 - 1 -3 0 0 -2 8 I - 1 -3 -3
-3 - 1 -3 -3 -4 -3 4 L - 1 -2 -3 -4 - 1 -2 -3 -4 -3 2
4 K- 1 2 0 - 1 -3 1 1 -2 - 1 -3 -2 5 M- 1 - 1 -2 -3 -
1 0 -2 -3 -2 1 2 - 1 5 F -2 -3 -3 -3 -2 -3 -3 -3 - 1 0
0 -3 0 6 P - 1 -2 -2 - 1 -3 - 1 - 1 -2 -2 -3 -3 - 1 -2
-4 7 S 1 - 1 1 0 - 1 0 0 0 - 1 -2 -2 0 - 1 -2 - 1 4 T
0 - 1 0 - 1 - 1 - 1 - 1 -2 -2 - 1 - 1 - 1 - 1 -2 - 1 1
5 W -3 -3 -4 -4 -2 -2 -3 -2 -2 -3 -2 -3 - 1 1 -4 -3 -2
11 



Y -2 -2 -2 -3 -2 - 1 -2 -3 2 - 1 - 1 -2 - 1 3 -3 -2 -2
2 7 V 0 -3 -3 -3 - 1 -2 -2 -3 -3 3 1 -2 1 - 1 -2 -2 0
-3 - 1 4 The percent identity is then calculated as:
Total number of identical matches x 100 [length of the
longer sequence plus the number of gaps introduced
into the longer sequence in order to align the two
sequences]Substantially homologous polypeptides are
characterized as having one or 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 polypeptide; small
deletions, typically of one to about 30 amino acids;
and small amino- or carboxyl-terminal extensions, such
as an aminoterminal methionine residue, a small linker
peptide of up to about 20-25 residues, or an affinity
tag. Conservative amino acid substitutions Basic:
arginine lysine histidine Acidic: glutamic acid
aspartic acid Polar: glutamine asparagine Hydrophobic:
leucine isoleucine valine Aromatic: phenylalanine
tryptophan tyrosine Small: glycine alanine serine
threonine methionine In addition to the 20 standard
amino acids, non-standard amino acids (such as
4-hydroxyproline, 6-L/-methyl lysine,
2-aminoisobutyric acid, isovaline and 



a -methyl serine) may be substituted for amino acid
residues of thepolypeptides of the present invention.
A limited number of non-conservative amino acids,
amino acids that are not encoded by the genetic code,
and unnatural amino acids may be substituted for
clostridial polypeptide amino 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-hydroxyproline, N-methylglycine,
allo-threonine, methyl-threonine,
hydroxyethylcysteine, hydroxyethylhomo-cysteine,
nitro-glutamine, homoglutamine, pipecolic acid,
tert-leucine, norvaline, 2-azaphenylalanine,
3-azaphenylalanine, 4-azaphenyl-alanine, and
4-fluorophenylalanine. Several methods are known in
the art for incorporating non-naturally occurring
amino acid 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. Transcription and translation of
plasmids containing nonsense mutations is carried out
in a cell free system comprising an E. coli S30
extract and commercially available enzymes and other
reagents. Proteins are purified by chromatography.
See, for example, Robertson et al., J. Am. Chem. Soc .
113:2722, 1991 ; Ellman et al., Methods Enzvmol .
202:301 , 1991 ; Chung et al., Science 259 :806-9,
1993; and Chung et al., Proc. Natl. Acad. Sci. USA
90:1 0145-9, 1993). In a second method, translation is
carried out in Xenopus oocytes by microinjection of
mutated mRNA and chemically aminoacylated suppressor
tRNAs (Turcatti et al., J Biol. Chem . 271:1 9991-8,
1996). Within a third method, E. coli 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 amino
acid(s) (e.g., 2-azaphenylalanine, 3-azaphenylalanine,
4- azaphenylalanine, or 4-fluorophenylalanine). The
non-naturally occurring amino acid is incorporated
into the polypeptide in place of its natural
counterpart. See, Koide et al., Biochem . 33:7470-6,
1994. Naturally occurring amino acid residues can be
converted to non-naturally occurring species by in
vitro chemical modification. Chemical modification can
becombined 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
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 identified according
to procedures known in the art, such as site-directed
mutagenesis or alanine-scanning mutagenesis
(Cunningham and Wells, Science 244 : 1081 -5, 1989).
Sites of biological interaction can also be determined
by physical analysis of structure, as determined by
such techniques as nuclear magnetic resonance,
crystallography, electron 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 al.. J. MoI.
Biol. 224 :899-904, 1992; Wlodaver et al., FEBS Lett.
309 :59-64, 1992. The identities of essential amino
acids can also be inferred from analysis of homologies
with related components (e.g. the translocation or
protease components) of the polypeptides of the
present invention. Multiple amino acid substitutions
can be made and tested using known methods of
mutagenesis and screening, such as those disclosed by
Reidhaar- 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 mutagenized polypeptides to
determine the spectrum of allowable substitutions at
each position. Other methods that can be used include
phage display (e.g., Lowman et al., Biochem. 30:1
0832-7, 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 7:1 27, 1988).Multiple
amino acid substitutions can be made and tested using
known methods of mutagenesis and screening, such as
those disclosed by Reidhaar- 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
mutagenized polypeptides to determine the spectrum of
allowable substitutions at each position. Other
methods that can be used include phage display (e.g.,
Lowman et al., Biochem. 30:1 0832-7, 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
7:1 27, 1988). 



There now follows a brief description of the Figures,
which illustrate aspects and/ or embodiments of the
present invention. Figure 1 - Purification of a
LHN/C-rat GHRP fusion protein Using the methodology
outlined in Example 3, a LHN/C-rGHRP fusion protein
was purified from E. coli BL21 (DE3) cells. Briefly,
the soluble products obtained following cell
disruption were applied to a nickel-charged affinity
capture column. Bound proteins were eluted with 200 mM
imidazole, treated with Factor Xa to activate the
fusion protein and then re-applied to a second
nickel-charged affinity capture column. Samples from
the purification procedure were assessed by SDS-PAGE.
Lane 1: Molecular mass markers (kDa), lane 2:
Clarified crude cell lysate, lanes 3-5: First nickel
chelating Sepharose column eluant (0.1 mg/ml), lanes
6-8: First nickel chelating Sepharose column eluant
(0.01 mg/ml), lane 9 : Factor Xa digested protein
under non-reducing conditions, lane 10: Purified
LHN/C-rGHRP under nonreducing conditions, lane 11:
Purified LHN/C-rGHRP under reduced conditions. Figure
2 - Purification of LHN/C-Rat LEP1 16-122 fusion
protein Using the methodology outlined in Example 3, a
LHN/C-Rat LEP1 16-1 22 fusion protein was purified
from E. coli BL21 (DE3) cells. Briefly, the soluble
products obtained following cell disruption were
applied to a nickel-chargedaffinity capture column.
Bound proteins were eluted with 200 mM imidazole,
treated with Factor Xa to activate the fusion protein
and then re-applied to a second nickel-charged
affinity capture column. Samples from the purification
procedure were assessed by SDS-PAGE. Lane 1: First
nickel chelating Sepharose column eluant, Lane 2:
First nickel chelating Sepharose column eluant treated
with Factor Xa under non-reducing conditions, Lane 3:
First nickel chelating Sepharose column eluant treated
with Factor Xa under reducing conditions, lanes 4-6:
Second nickel chelating Sepharose column eluant under
non-reducing conditions, lane 7- 9 : Second nickel
chelating Sepharose column eluant under reducing
conditions, lane 10: Molecular mass markers (kDa),
Figure 3 - GH secretion from differentiated MtTVS
treated with various LHn Using the methodology
outlined in the experimental data section: after
differentiation of the MtT/S cells with 10 8M
corticosterone the cells were treated during 48h with
one of the following molecule: LHnB (10OnM), LHnC
(10OnM) or LHnD (10OnM). The cells were then submitted
to a secretion assay using Krebs Medium containing
4OmM KCI for 10 minutes. 



Figure 4 - Purification of LHN/A-GHRH fusion protein
Using the methodology outlined in Example 3, a
LHN/A-GHRH fusion protein was purified from E. coli
BL21 (DE3) cells. Briefly, the soluble products
obtained following cell disruption were applied to a
nickel-charged affinity capture column. Bound proteins
were eluted with 200 mM imidazole, treated with Factor
Xa to activate the fusion protein and then re-applied
to a second nickel-charged affinity capture column.
Samples from the purification procedure were assessed
by SDS-PAGE. Lane 1: Molecular mass markers (kDa),
Lane 2: Soluble fraction, Lane 3: First nickel
chelating Sepharose column eluant treated with Factor
Xa under non-reducing conditions, Lane 4: Second
nickel chelating Sepharose column load under
non-reducing conditions, Lane 5: Second nickel
chelating Sepharose column eluant under non-reducing
conditions, Lane 6: Final sample under non reducing
conditions Lane 7: Final sample under reducing
condition.Figure 5 - Purification of LHN/C-GHRH fusion
protein. Using the methodology outlined in Example 3,
a LHN/A-GHRH fusion protein was purified from E. coli
BL21 (DE3) cells. Briefly, the soluble products
obtained following cell disruption were applied to a
nickel-charged affinity capture column. Bound proteins
were eluted with 200 mM imidazole, treated with Factor
Xa to activate the fusion protein and then re-applied
to a second nickel-charged affinity capture column.
Samples from the purification procedure were assessed
by SDS-PAGE. Lane 1: Molecular mass markers (kDa),
Lane 2: Soluble fraction, Lane 3: First nickel
chelating Sepharose column eluant treated with Factor
Xa under non-reducing conditions, Lane 4: Second
nickel chelating Sepharose column load under
non-reducing conditions, Lane 5: Second nickel
chelating Sepharose column eluant under non-reducing
conditions, Lane 6: Final sample under non reducing
conditions Lane 7: Final sample under reducing
condition. Figure 6 - LHN/A-GHRH and LHN/C-GHRH final
product. Using the methodology outlined in Example 3,
LHN/A-GHRH and LHN/CGHRH fusion proteins was purified
from E. coli BL21 (DE3) cells. Samples from the
purification procedure were assessed by SDS-PAGE. Lane
1: Molecular mass markers (kDa), Lane 2: Final sample
(LHN/A-GHRH) under non reducing conditions, Lane 3:
Final sample (LHN/A-GHRH) under reducing condition,
Lane 4 : Final sample (LHN/C-GHRH) under non-reducing
conditions, Lane 5: Final sample (LHN/C-GHRH) under
reducing condition. Figure 7 - Activity of CP-GHRH-LHD
on rat IGF-1 levels in vivo 



Figure 7 shows the effects of i.v. administration of
CP-GHRH-LHD (SXN1 0 1000) on rat IGF-1 levels 5 days
after treatment compared to a vehical only control.
Figure 8 - Activity of CP-GHRH-LHD on rat IGF-1 levels
in vivo Figure 8 shows the effects of i.v.
administration of CP-GHRH-LHD (SXN1 01000) on rat
IGF-1 levels on day 1 to 8 days after treatment
compared to a vehical only control. Due to the
blocking of the cannula on days 9 and 10 have too few
an n number to be considered.Figure 9 - Activity of
CP-GHRH-LHD on rat GH levels in vivo Figure 9b shows
the effects of i.v. administration of CP-GHRH-LHD
(SXN1 0 1000) on rat GH levels on day 5 days after
treatment compared to a vehical only control (Figure
9a) and Octreotide infusion (Figure 9c). EXAMPLES
Example 1 Preparation of a LHN/C backbone construct
Example 2 Construction of LHN/C-human GHRP Example 3
Expression and purification of a LHN/C-human GHRP
fusion Example 4 Construction of LHN/D-CP-qGHRH29
fusion protein Example 5 Expression and purification
of a LHN/D-CP-qGHRH29 fusion protein Example 6
Chemical conjugation of LHN/A to SST TM Example 7
Method for treating colorectal cancer Example 8 Method
for treating breast cancer Example 9 Method for
treating prostate cancer Example 10 Method for
treating small cell lung cancer Example 11 Method for
treating colorectal cancer Example 12 Method for
treating small cell lung cancer Example 13 Method for
treating prostate cancer Example 14 Method for
treating small cell lung cancer Example 15 Method for
treating breast cancer Example 16 Method for treating
colorectal cancer Example 17 Method for treating
prostate cancer Example 18 Method for treating small
cell lung cancer Example 19 Method for treating
colorectal cancer Example 20 Method for treating
breast cancer Example 2 1 Method for treating
colorectal cancer Example 22 Method for treating
prostate cancer Example 23 Method for treating breast
cancer 



Example 24 Method for treating small cell lung cancer
Example 25 Method for treating colorectal cancer
Example 26 Method for treating prostate cancerExample
27 Method for treating breast cancer Example 28 Method
for treating small cell lung cancer Example 29
Binding, secretion and in vivo assay Example 30 -
Method for treating non-small cell lung cancer Example
3 1 - Method for treating non-small cell lung cancer
Example 32 - Method for treating non-small cell lung
cancer Example 33 - Method for treating breast cancer
Example 34 - Method for treating small cell lung
cancer Example 35 - Method for treating colorectal
cancer Example 36 - Method for treating prostate
cancer Example 37 Activity of CP-GHRH-LHD on rat IGF-1
levels in vivo Example 38 Activity of CP-GHRH-LHD on
rat IGF-1 levels in vivo Example 39 Activity of
CP-GHRH-LHD on rat growth hormone levels in vivo SEQ
ID NOs Where an initial Met amino acid residue or a
corresponding initial codon is indicated in any of the
following SEQ ID NOs, said residue/ codon is optional.
SEQ ID1 DNA sequence of LHN/A SEQ ID2 DNA sequence of
LHN/B SEQ ID3 DNA sequence of LHN/C SEQ ID4 DNA
sequence of LHN/D SEQ ID5 DNA sequence of lgA-H Ntet
SEQ ID6 DNA sequence of the human GHRP linker SEQ ID7
DNA sequence of the human GHRP-C fusion SEQ ID8
Protein sequence of the human GHRP-C fusion SEQ ID9
Protein sequence of the human GHRH-D fusion SEQ ID10
Protein sequence of the human EGF-D fusion SEQ ID1 1
Protein sequence of the human NGF-D GS35 fusion SEQ
ID12 Protein sequence of the human LEP1 16-1 22-D
fusion SEQ ID13 Protein sequence of the human VIP-D
fusion SEQ ID14 Protein sequence of the human LEP1
16-1 22-C fusion SEQ ID15 Protein sequence of the
human IGF1-C fusionSEQ ID1 6 Protein sequence of the
human SST1 4-C GS35 fusion SEQ ID17 Protein sequence
of the human GHRP-D fusion SEQ ID18 Protein sequence
of the human IGF1-D fusion 



SEQ ID19 Protein sequence of the human NGF-C fusion
SEQ ID20 Protein sequence of the human SST1 4-D GS20
fusion SEQ ID21 Protein sequence of the human VIP-C
fusion SEQ ID22 Protein sequence of the human
ghrelin-A fusion SEQ ID23 Protein sequence CP-hGHRH29
N8A K 12N M27L-LHD fusion SEQ ID24 Protein sequence
N-terminal-hGHRH29 N8A M27L-LHD fusion SEQ ID25
Protein sequence of the lgA-HNtet-SST14 Fusion SEQ
ID26 Protein sequence of the lgA-HNtet-GHRP Fusion SEQ
ID27 Protein sequence of the human ghrelin S3W-A
fusion SEQ ID28 Protein sequence of the SST28-D fusion
SEQ ID29 Protein sequence of the GRP-D fusion SEQ ID30
Protein sequence of the GRP-B fusion SEQ ID31 DNA
sequence of the CP-qGHRH29 linker SEQ ID32 DNA
sequence of the CP-qGHRH29-D fusion SEQ ID33 Protein
sequence of the CP-qGHRH29-D fusion SEQ ID34 Protein
sequence of the CP-qGHRH-A fusion SEQ ID35 Protein
sequence of the CP-qGHRH-C fusion SEQ ID36 Protein
sequence of the CP-qGHRH-D fusion SEQ ID37 Protein
sequence of the CP-qGHRH-D N10-PL5 fusion SEQ ID38
Protein sequence of the CP-qGHRH-D N10-HX12 fusion SEQ
ID39 Protein sequence of the CP-SST28-D fusion SEQ
ID40 Protein sequence of the CP-SST1 4-D fusion SEQ
ID41 Protein sequence of the IgA-CP-SSH 4-HNtet fusion
SEQ ID42 Protein sequence of the CP-UTS-A fusion SEQ
ID43 Protein sequence of the CP-hTGF-B GS1 0-NS fusion
SEQ ID44 Protein sequence of the CP-hTGF-B GS1 0-GS20
fusion SEQ ID45 Protein sequence of LHN/A SEQ ID46
Protein sequence of LHN/B SEQ ID47 Protein sequence of
LHN/C SEQ ID48 Protein sequence of LHN/D SEQ ID49
Protein sequence of lgA-HNtetSEQ ID50 Synthesised
Octreotide peptide SEQ ID51 Synthesised GHRH agonist
peptide SEQ ID52 Synthesised GHRH antagonist peptide
SEQ ID53 Protein sequence of the CP-MCH-D fusion SEQ
ID54 Protein sequence of the KISS-D fusion SEQ ID55
Protein sequence of the PrRP-A fusion 



SEQ ID56 Protein sequence of CP-CRH-C fusion SEQ ID57
Protein sequence of the CP-HS_GHRH_1 -27-LHD fusion
SEQ ID58 Protein sequence of the CP-HS_GHRH_1 -28-LHD
fusion SEQ ID59 Protein sequence of the CP-HS_GHRH_1
-29-LHD fusion SEQ ID60 Protein sequence of the
CP-HS_GHRH_1 -44-LHD fusion SEQ ID61 Protein sequence
of the CP-HS_GHRH_1 -40-LHD fusion SEQ ID62 Protein
sequence of the CP-HS_GHRH_Ala9-LHD fusion SEQ ID63
Protein sequence of the CP-HS_GHRH_Ala22-LHD fusion
SEQ ID64 Protein sequence CP-HS_GHRH_Ala8_Lys1 1_1
-29-LHD fusion SEQ ID65 Protein CP-HS_GHRH_Ala8_Lys1
1_Arg1 2_1 -29-LHD fusion SEQ ID66 Protein sequence
CP-HS_GHRH_Ala8_Asn1 1_1 -29-LHD fusion SEQ ID67
Protein sequence CP-HS_GHRH_Ala8_Lys20_1 -29-LHD
fusion SEQ ID68 Protein CP-HS_GHRH_Ala8_Lys1 1_Lys20_1
-29-LHD fusion SEQ ID69 Protein sequence
CP-HS_GHRH_Ala8_Asn20_1 -29-LHD fusion SEQ ID70
Protein sequence CP-HS_GHRH_Ala8_Asn12_1 -29-LHD
fusion SEQ ID71 Protein sequence
CP-HS_GHRH_Ala8_Asn21_1 -29-LHD fusion SEQ ID72
Protein sequence CP-HS_GHRH_Ala8_Glu_7_1 -29-LHD
fusion SEQ ID73 Protein sequence CP-HS_GHRH_Ala8_Glu_1
0_1 -29LHD fusion SEQ ID74 Protein
CP-HS_GHRH_Ala8_Glu_13_1 -29-LHD fusion SEQ ID75
Protein sequence of the CP-HS_GHRH_Ala8-LHD fusion SEQ
ID76 Protein sequence of the CP-HS_GHRH_Glu8_1 -29-LHD
fusion SEQ ID77 Protein sequence of the
CP-HS_GHRH_Ala1 5_1 -27-LHD fusion SEQ ID78 Protein
sequence of the CP-HS_GHRH_Ala1 5-LHD fusion SEQ ID79
Protein sequence CP-HS_GHRH_Ala8_Ala15_1 -29-LHD
fusion SEQ ID80 Protein CP-HS_GHRH_Ala8_9_1
5_22_27-LHD fusion SEQ ID81 Protein sequence
CP-HS_GHRH_Ala8_9_1 5_22-LHD fusion SEQ ID82 Protein
sequence CP-HS_GHRH_HVQAL_1 -32-LHD fusion SEQ ID83
Protein sequence CP-HS_GHRH_HVSAL_1 -29-LHD fusionSEQ
ID84 Protein sequence CP-HS_GHRH_HVTAL_1 -29-LHD
fusion SEQ ID85 Protein sequence CP-HS_GHRH_QALN-LHD
fusion SEQ ID86 Protein sequence CP-HS_GHRH_QAL-LHD
fusion SEQ ID87 Protein sequence CP-hGHRH29 N8A M27L
-LHD fusion Example 1 - Preparation of a LHN/C
backbone construct The following procedure creates a
clone for use as an expression backbone for
multidomain fusion expression. This example is based
on preparation of a serotype C based clone (SEQ ID3),
though the procedures and methods are equally
applicable to all LHN serotypes such as serotype A, B
and D (SEQ 



ID1 , 2 and 4) and other protease or translocation
domains such as IgA and Tetanus HN (SEQ ID 5) by using
the appropriate published sequence for synthesis or
DNA template if creating by PCR amplification (SEQ
ID5). Preparation of cloning and expression vectors
pCR 4 (Invitrogen) is the chosen standard cloning
vector chosen due to the lack of restriction sequences
within the vector and adjacent sequencing primer sites
for easy construct confirmation. The expression vector
is based on the pET (Novagen) expression vector which
has been modified to contain the multiple cloning site
Nde\-BamH\-Sal\-Pst\-Xba\-Hind\\\ for construct
insertion, a fragment of the expression vector has
been removed to create a nonmobilisable plasmid, a
variety of different fusion tags have been inserted to
increase purification options and an existing Xba\
site in the vector backbone has been removed to
simplify sub-cloning. Preparation ofLC/C The DNA
sequence is designed by back translation of the LC/C
amino acid sequence (obtained from freely available
database sources such as GenBank (accession number P
18640) using one of a variety of reverse translation
software tools (for example Backtranslation tool v2.0
(Entelechon)). BamH\/Sal\ recognition sequences are
incorporated at the 5' and 3' ends respectively of the
sequence maintaining the correct reading frame. The
DNA sequence is screened (using software such as
SeqBuilder, DNASTAR Inc.) for restriction enzyme
cleavage sequences incorporated during the
backtranslation. 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 content
and codon usage ratio assessed by reference to
published codon usage tables (for example GenBank
Release 143, September 13 2004). This optimised DNA
sequence containing the LC/C open reading frame (ORF)
is then commercially synthesized (for example by
Entelechon, Geneart or Sigma-Genosys) and is provided
in the pCR 4 vector. Preparation of HN C insert The
DNA sequence is designed by back translation of the
HN/C amino acid sequence (obtained from freely
available database sources such as GenBank (accession
number P 18640) using one of a variety of reverse
translation software tools (for example Back
translation tool v2.0 (Entelechon)). A PsW 



restriction sequence added to the N-terminus and
Xbal-stop codon-H/ndlll to the C-terminus ensuring the
correct reading frame in maintained. The DNA sequence
is screened (using software such as SeqBuilder,
DNASTAR Inc.) for restriction enzyme cleavage
sequences incorporated during the back translation.
Any sequences that are found to be common to those
required by the cloning system are removed by the
Backtranslation tool from the proposed coding sequence
ensuring common E. coli codon usage is maintained. E.
coli codon usage is assessed by reference to software
programs such as Graphical Codon Usage Analyser
(Geneart), and the %GC content and codon usage ratio
assessed by reference to published codon usage tables
(for example GenBank Release 143, September 13 2004).
This optimised DNA sequence is then commercially
synthesized (for example by Entelechon, Geneart or
Sigma-Genosys) and is provided in the pCR 4 vector.
Preparation of the spacer (LC-H N linker) The LC-H N
linker can be designed from first principle, using the
existing sequence information for the linker as the
template. For example, the serotype C linker (in this
case defined as the inter-domain polypeptide
regionthat exists between the cysteines of the
disulphide bridge between LC and HN) has the sequence
HKAIDGRSLYNKTLD containing a native Factor Xa cleavage
site. This sequence information is freely available
from available database sources such as GenBank
(accession number P 18640) or Swissprot (accession
locus BXC1_CLOBO). For generation of a specific
protease cleavage site, the native recognition
sequence for Factor Xa can be used in the modified
sequence VDAIDGRSLYNKTLQ or an enterokinase activation
site can be inserted into the activation loop to
generate the sequence such as VDGIITSKTKSDDDDKNKALNLQ.
Using one of a variety of reverse translation software
tools (for example EditSeq best E. coli reverse
translation (DNASTAR Inc.), or Backtranslation tool
v2.0 (Entelechon)), the DNA sequence encoding the
linker region is determined. Bam\l\ISal\ and
PstUXbaI/stop codon/H/ndlll restriction enzyme
sequences are incorporated at either end, in the
correct reading frames. The DNA sequence is screened
(using software such as MapDraw, DNASTAR Inc.) for
restriction enzyme cleavage sequences incorporated
during the back translation. Any sequences that are
found to be common to those required by the cloning
system are removed manually from the proposed coding
sequence ensuring common E. coli codon usage is
maintained. E. coli codon usage is assessed by
reference to software programs such as Graphical Codon
Usage Analyser (Geneart), 



and the %GC content and codon usage ratio assessed by
reference to published codon usage tables (for example
GenBank Release 143, September 13 2004). This
optimised DNA sequence is then commercially
synthesized (for example by Entelechon, Geneart or
Sigma-Genosys) and is provided in the pCR 4 vector.
Assembly and confirmation of the backbone clone Due to
the small size, the activation linker must be
transferred using a two step process. The pCR-4 linker
vector is cleaved with Bam\l\ + Sal\ combination
restriction enzymes and the cleaved linker vector then
serves as the recipient for Bam\l\ + Sal\ restriction
enzyme cleaved LC DNA. Once the LC encoding DNA is
inserted upstream of the linker DNA, the entire
LC-linker DNA fragment can then be isolated and
transferred to the pET expression vector MCS. The
LC-linker is cut out from the pCR 4 cloning vector
usingBam\l\IPst\ restriction enzymes digests. The pET
expression vector is digested with the same enzymes
but is also treated with antarctic phosphatase as an
extra precaution to prevent re-circularisation. The
LClinker and the pET vector backbone are gel purified
and the purified insert and vector backbone are
ligated together using T4 DNA ligase. The product is
transformed with TOP1 0 cells which are then screened
for LC-linker using BamH\/Pst\ restriction digestion.
The process is then repeated for the HN insertion into
the Pst\/Hin \\\ restriction sites of the
pET-LC-linker construct. Screening with restriction
enzymes is sufficient to ensure the final backbone is
correct as all components are already sequenced
confirmed during synthesis. However, during the
sub-cloning of some components into the backbone,
where similar size fragments are being removed and
inserted, sequencing of a small region to confirm
correct insertion is required. Example 2 -
Construction of LHN/C-human GHRP The following
procedure creates a clone for use as an expression
construct for multidomain fusion expression where the
targeting moiety (TM) is presented C-terminal to the
translocation domains. This example is based on
preparation of a human GHRP-C fusion (SEQ ID7), though
the procedures and methods are equally applicable to
create other protease, translocation and TM fusions,
where the TM is C-terminal to the translocation
domain. Preparation of spacer-human GHRP insert For
presentation of an GHRP 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 ID3). The
DNA 



sequence can be arranged as
BamH\-Sal\-Pst\-Xba\-spacer-GHRP-stop codon-H/ndlll
(SEQ ID6). The DNA sequence can be designed using one
of a variety of reverse translation software tools
(for example EditSeq best E. coli reverse translation
(DNASTAR Inc.), or Backtranslation tool v2.0
(Entelechon)). Once the TM DNA is designed, the
additional DNA required to encode the preferred spacer
is created in silico. It is preferred to ensure the
correct reading frame is maintained for the spacer,
GHRP and restrictionsequences and that the Xba\
sequence is not preceded by the bases TC, which would
result in DAM methylation. The DNA sequence is
screened for restriction sequences incorporated and
any additional sequences are removed manually from the
remaining sequence ensuring common E. coli codon usage
is maintained. E. coli codon usage is assessed by
reference to software programs such as Graphical Codon
Usage Analyser (Geneart), and the %GC content and
codon usage ratio assessed by reference to published
codon usage tables (for example GenBank Release 143,
September 13 2004). This optimised DNA sequence is
then commercially synthesized (for example by
Entelechon, Geneart or Sigma-Genosys) and is provided
in the pCR 4 vector. Insertion of spacer-human GHRP
into backbone In order to create a LC-linker-H
N-spacer-GHRP construct (SEQ ID7) using the backbone
construct (SEQ ID3) and the newly synthesised pCR
4-spacer-TM vector encoding the GHRP TM (SEQ ID6) a
one or two step method can be used; typically the two
step method is used when the TM DNA is less than 100
base pairs. Using the one step method the GHRP can be
inserted directly into the backbone construct by
cutting the pCR 4-spacer-TM vector with Xba\ and
Hind\\\ 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 enzymes BamH\ and Xba\ and ligated into
similarly digested pCR 4-spacer- GHRP vector. This
creates an LHN-spacer-GHRP ORF in pCR 4 that can be
excised from the vector using restriction enzymes
Bam\l\ and Hind\\\ for subsequent ligation into the
similarly cleaved pET expression construct. The final
construct contains the LC-linker-H N-spacer-GHRP DNA
(SEQ ID7) which will result in a fusion protein
containing the sequence illustrated in SEQ ID8.
Screening with restriction enzymes is sufficient to
ensure the final backbone is correct as all components
are already sequenced confirmed, either during
synthesis or following PCR amplification. However,
during the sub-cloning of 



some components into the backbone, where similar size
fragments are beingremoved and inserted, sequencing of
a small region to confirm correct insertion is
required. Example 3 - Expression and purification of a
LHN/C-human GHRP fusion This example is based o n
preparation of a human GHRP-C fusion containing the
sequence shown in SEQ ID8, where the pET expression
vector ORF also encodes a histidine purification tag.
These procedures and methods are equally applicable to
any C-terminally presented fusion protein of the
present invention. Where appropriate, the activation
enzyme should be selected to be compatible with the
protease activation site within each sequence.
Expression of LHNZC-GHRP fusion protein Expression of
the LHN/C-GHRP fusion protein is achieved using the
following protocol. Inoculate 100 ml of modified T B
containing 0.2% glucosamine and 30 mg/ml kanamycin in
a 250 ml flask with a single colony from the LHN/CGHRP
expression strain. Grow the culture at 37C, 225 rpm
for 16 hours. Inoculate 1L of modified T B containing
0.2% glucosamine and 30 mg/ml kanamycin in a 2 L flask
with 10ml of overnight culture. Grow cultures at 37C
until an approximate OD6oonm 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 hours. Purification of LHNZC-GHRP
fusion protein Defrost falcon tube containing 35 ml 50
mM HEPES pH 7.2 200 mM NaCI and approximately 10 g of
E. coli BL21 (DE3) cell paste. Sonicate the cell paste
o n ice 30 seconds on, 30 seconds off for 10 cycles at
a power of 22 microns ensuring the sample remains
cool. Spin the lysed cells at 18 000 rpm, 4C for 30
minutes. Load the supernatant onto a 0.1 M NiSO 4
charged Chelating column (20-30 ml column is
sufficient) equilibrated with 50 mM HEPES pH 7.2 200
mM NaCI. Using a step gradient of 40 and 100 mM
imidazole, wash away the non-specific bound protein
and elute the fusion protein with 200 mM imidazole.
Dialyse the eluted fusion protein against 5 L of 50 mM
HEPES pH 7.2 200 mM NaCI at 4C overnight and measure
the OD of the dialysed fusionprotein. Add 10 mg of
Factor Xa per 1 mg fusion protein and incubate at 25C
static overnight. Load onto a 0.1 M NiSO4 charged
Chelating column (20-30 ml column is sufficient)
equilibrated with 50 mM HEPES pH 7.2 200 mM NaCI. Wash
column to baseline with 50 mM HEPES pH 7.2 200 mM
NaCI. Using a step gradient of 40 and 100 mM
imidazole, wash away the non-specific bound protein
and elute the fusion protein with 200 mM imidazole.
Dialyse the eluted fusion protein against 5L of 50 mM
HEPES pH 7.2 150 mM NaCI at 4C 



overnight and concentrate the fusion to about 2 mg/ml,
aliquot sample and freeze at -20C. Test purified
protein using OD, BCA and purity analysis. Figure 1
demonstrates the purified protein as analysed by
SDS-PAGE and Figures 2, 4, 5 and 6 demonstrate other
purified constructs using this methodology Example 4 -
Construction of LHN/D-CP-qGHRH29 fusion protein The
following procedure creates a clone for use as an
expression construct for multidomain fusion expression
where the targeting moiety (TM) is presented centrally
between the protease and translocation domains. This
example is based on preparation of a CP-qGHRH29-D
fusion (SEQ ID33), though the procedures and methods
are equally applicable to create any other CP fusion
of the present invention. Preparation of CP-qGHRH29
linker insert For presentation of an qGHRH29 sequence
at the N-terminus of the HN domain, a DNA sequence is
designed to flank the TM with an activation protease
site and spacer regions allowing incorporation into
the backbone clone (SEQ ID4). The DNA sequence can be
arranged as BamH\-Sal\- spacer-protease activation
site-qGHRH29-spacer-Psfl-X bal-stop codon- Hin \\\
(SEQ ID31 ) . The DNA sequence can be designed using
one of a variety of reverse translation software tools
(for example EditSeq best E. coli reverse translation
(DNASTAR Inc.), or Backtranslation tool v2.0
(Entelechon)). Once the TM DNA is designed, the
additional DNA required to encode the preferred spacer
is created in silico. It is preferred to ensure the
correct reading frame is maintained for the spacers,
protease activation site,qGHRH29 and restriction
sequences and that the Xba\ 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
sequences are removed manually from the remaining
sequence ensuring common E. coli codon usage is
maintained. E. coli codon usage is assessed by
reference to software programs such as Graphical Codon
Usage Analyser (Geneart), and the %GC content and
codon usage ratio assessed by reference to published
codon usage tables (for example GenBank Release 143,
September 13 2004). This optimised DNA sequence is
then commercially synthesized (for example by
Entelechon, Geneart or Sigma- Genosys) and is provided
in the pCR 4 vector. Insertion of CP-qGHRH29 linker
into backbone In order to create a
LC-spacer-activation site-qGHRH29-spacer-H N construct



(SEQ ID32) using the backbone construct (SEQ ID4) and
the newly synthesised pCR 4-spacer-activation
site-TM-spacer vector encoding the human qGHRH29 TM
(SEQ ID31 ) , a one or two step method can be used;
typically the two step method is used when the TM DNA
is less than 100 base pairs. Using the one step method
the qGHRH29 linker region can be inserted directly
into the backbone construct buy cutting the pCR 4-
spacer-activation site-TM-spacer vector with Sa/I and
Pst\ restriction enzymes and inserting the TM encoding
DNA fragment into a similarly cut pET backbone
construct. Using the two-step method the LC domain is
excised from the backbone clone using restriction
enzymes Bam\l\ and Sa/I and ligated into similarly
digested pCR 4- spacer-activation site-TM-spacer
vector. This creates a LC-spaceractivation
site-qGHRH29-spacer ORF in pCR 4 that can be excised
from the vector using restriction enzymes Bam\l\ and
Pst\ for subsequent ligation into similarly pET
expression construct. The final construct contains the
LCspacer- activation site-qGHRH29-spacer-H N DNA (SEQ
ID32) which will result in a fusion protein containing
the sequence illustrated in SEQ ID33. Screening with
restriction enzymes is sufficient to ensure the final
backbone is correct as all components are already
sequenced confirmed, either during synthesis or
following PCR amplification. However, during the
sub-cloning ofsome components into the backbone, where
similar size fragments are being removed and inserted,
sequencing of a small region to confirm correct
insertion is required. Example 5 - Expression/
purification LHN/D-CP-qGHRH29 fusion protein This
example is based o n preparation of a LHN/D-CP-qGHRH29
fusion containing the sequence shown in SEQ ID33,
where the pET expression vector ORF also encodes a
histidine purification tag. These procedures and
methods are equally applicable to any CP fusion
protein of the present invention. Where appropriate,
the activation enzyme should be selected to be
compatible with the protease activation site within
each sequence. Expression of LHN/D-CP-qGHRH29 fusion
protein Expression of the LHN/D-CP-qGHRH29 fusion
protein is achieved using the following protocol.
Inoculate 100 ml of modified T B containing 0.2%
glucosamine and 30 mg/ml kanamycin in a 250 ml flask
with a single colony from the LHN/D-CP-qGHRH29
expression strain. Grow the culture at 37C, 225 rpm
for 16 hours. Inoculate 1L of modified T B containing
0.2% glucosamine and 30 mg/ml kanamycin in a 2 L flask
with 10ml of overnight culture. Grow cultures at 37C
until an approximate OD6oonm 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 hours. Purification of
LHN/D-CP-qGHRH29 fusion protein Defrost falcon tube
containing 35 ml 50 mM HEPES pH 7.2 200 mM NaCI and
approximately 10 g of E. coli BL21 (DE3) cell paste.
Sonicate the cell paste o n ice 30 seconds on, 30
seconds off for 10 cycles at a power of 22 microns
ensuring the sample remains cool. Spin the lysed cells
at 18 000 rpm, 4C for 30 minutes. Load the supernatant
onto a 0.1 M NiSO 4 charged Chelating column (20-30 ml
column is sufficient) equilibrated with 50 mM HEPES pH
7.2 200 mM NaCI. Using a step gradient of 40 and 100
mM imidazole, wash away the non-specific bound protein
and elute the fusion protein with 200 mM imidazole.
Dialyse the eluted fusion protein against 5 L of 50 mM
HEPES pH7.2 200 mM NaCI at 4C overnight and measure
the OD of the dialysed fusion protein. Add 3.2 ml
enterokinase (New England Biolabs) per mg fusion
protein and incubate at 25C static overnight. Load
onto a 0.1 M NiSO4 charged Chelating column (20-30 ml
column is sufficient) equilibrated with 50 mM HEPES pH
7.2 200 mM NaCI. Wash column to baseline with 50 mM
HEPES pH 7.2 200 mM NaCI. Using a step gradient of 40
and 100 mM imidazole, wash away the non-specific bound
protein and elute the fusion protein with 200 mM
imidazole. Dialyse the eluted fusion protein against
5L of 50 mM HEPES pH 7.2 150 mM NaCI at 4C overnight
and concentrate the fusion to about 2 mg/ml, aliquot
sample and freeze at -20C. Test purified protein using
OD, BCA and purity analysis.. Example 6 - Chemical
conjugation of LHN/A to SST TM The following procedure
creates a chemically conjugated molecule containing
the LHN/A amino acid sequence (SEQ ID45), prepared
from SEQ ID1 using the production method outlined in
example 3, and a SST Octreotide peptide which has been
chemically synthesised (SEQ ID50). However, the
procedures and methods are equally applicable for the
conjugational preparation of any polypeptide of the
present invention, for example the conjugation of TMs
such as SEQ ID51 or SEQ ID52 to a
protease/translocation fusion backbone such as those
comprising the amino acid sequences SEQ ID45-49. The
LHN/A protein was buffer exchanged from 50 mM Hepes
150 mM salt into PBSE (10OmM 14.2g NA2HPO4, 10OmM
5.85g NaCI, 1mM EDTANa2 pH 7.5 with 1M HCI) using the
Bio-rad PD10 column. This was done by washing one
column volume of PBSE through the PD1 0 column, the
protein was then 



added to the column until no more drops exit the end
of the PD1 0 column. 8 mis of PBSE was then added and
0.5ml fractions are collected. The collected fractions
are the measured using the A2 o reading and fractions
containing protein are pooled. A concentration of 1.55
mg/ml of LHN/A was obtained from the buffer exchange
step and this was used to set up the following
reactions:Sample were left to tumble at RT for 3 hours
before being passed down another PD1 0 column to
buffer exchange into PBSE and the protein containing
fractions pooled. A final concentration of 25Mm DTT
was then added to dehvatised protein and then the
samples left at room temperature for 10 minutes. A2 o
and A343 readings were then taken to work out the
ratio of SPDP:LH N/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 LHN/A via
an Nhydroxysuccinimide (NHS) ester, leaving the
sulphydryl-reactive portion to form a disulphide bond
to the free SH group on the free cysteine on the
synthesised peptide. In this case the peptide sequence
is Octreotide which has been synthesised with a free
cysteine on the N-terminus (SEQ ID83). The
SPDP-derivatised LHN/A was mixed with a 4-fold excess
of the Octreotide ligand and the reaction was then
left at RT for 90 minutes whilst tumbling. The excess
octreotide was then removed using either a PD1 0
column leaving LHN/A-Octreotide conjugated molecule.
Example 7 - Method for treating colorectal cancer A 59
year old man diagnosed with a stage Il colorectal
cancer is treated with usual chemotherapy. To improve
the effects of the treatment and to prevent metastasis
he receives a transphenoidal injection of a GHRH
peptide TM polypeptidep of the invention (e.g. SEQ ID
9, 23-24, 33-38, 57-87). In this case, the polypeptide
comprises a protease-translocation fusion backbone of
the invention (e.g. BoNT/ D protease and translocation
domain) chemically conjugated to a GHRH peptide.
Within 2 weeks a significant shrinkage of the tumour
is observed without appearance of metastasis
elsewhere, in correlation with a significant decrease
in IGF-1 blood level. The treatment is repeated
3months later when the IGF-1 blood level starts to
rise and 4 weeks later no tumour is observable anymore
with the usual detection tools (colonoscopy, CT scan,
PET scan, etc.) and the level of carcinoembryonic
antigen (CEA) returned to the normal. Example 8 -
Method for treating breast cancer A 52 year old woman
diagnosed with a stage Il breast cancer is treated
with 



usual chemotherapy. To improve the effects of the
treatment and to prevent metastasis she receives a
transphenoidal injection of a ghrelin peptide TM
fusion protein of the invention (eg. SEQ ID 8, 17, 22,
26-37). Within 4 weeks a significant shrinkage of the
tumour is observed without appearance of metastasis
elsewhere, in correlation with a significant decrease
in IGF-1 blood level. The treatment is repeated 4
months later when the IGF-1 blood level starts to rise
again and 6 weeks later no tumour is observable
anymore with the usual detection tools (MRI,
ultrasound, breast-specific positron emission
tomography, mammography, Scintigraphy, etc). Example 9
- Method for treating prostate cancer A 7 1 year old
man diagnosed with a stage Il prostate cancer is
treated with hormone therapy. To improve the effects
of the treatment and to prevent metastasis he receives
an intravenous injection of a GHRH peptide TM fusion
protein of the invention (e.g. SEQ ID 9, 23-24, 33-38,
57-87). Within 3 weeks a significant shrinkage of the
tumour is observed without appearance of metastasis
elsewhere, in correlation with a significant decrease
in IGF-1 blood level. The treatment is repeated 3
months later when the IGF-1 blood level starts to rise
again and 7 weeks later no tumour is observable
anymore with the usual detection tools (X-ray,
ProstaScint scan, MRI, transrectal ultrasonography, CT
scan, etc.) and the levels of PSA came back to normal.
Example 10 - Method for treating small cell lung
cancer A 62 year old woman diagnosed with a stage Il
Small cell lung cancer is treated with usual
chemotherapy. To improve the effects of the treatment
and to prevent metastasis she receives a
transphenoidal injection of a IGF-1 peptide TM fusion
protein of the invention (eg. SEQ ID 15, 18). Within 4
weeks asignificant decrease in the size of the tumour
is observed without appearance of metastasis
elsewhere, in correlation with a significant decrease
in IGF-1 blood level. The treatment is repeated 4
months later when the IGF-1 blood level starts to rise
again and 4 weeks later no tumour is observable
anymore with the usual detection tools (X-rays, CT
scan, bronchoscopy, etc.) or using the usual blood
tests recommended for this cancer. Example 11 - Method
for treating colorectal cancer A 53 year old man
diagnosed with a stage Il colorectal cancer is treated
with usual chemotherapy. To improve the effects of the
treatment and to prevent metastasis he receives a
transphenoidal injection of a CST or SST peptide TM
fusion protein of the invention (eg. SEQ ID 16, 20,
25, 28, 39-41 ) . Within 2 weeks a significant
shrinkage of the tumour is observed without appearance
of 



metastasis elsewhere, in correlation with a
significant decrease in IGF-1 blood level. The
treatment is repeated 3 months later when the IGF-1
blood level starts to rise and 4 weeks later no tumour
is observable anymore with the usual detection tools
(colonoscopy, CT scan, PET scan, etc.) and the level
of carcinoembryonic antigen (CEA) returned to the
normal. Example 12 - Method for treating small cell
lung cancer A 59 year old man diagnosed with a stage I
Small cell lung cancer is treated with usual
chemotherapy. To improve the effects of the treatment
and to prevent metastasis he receives a transphenoidal
injection of a urotensin peptide TM fusion protein of
the invention (eg. SEQ ID 42). Within 3 weeks a
significant decrease in size of the tumour is observed
without appearance of metastasis elsewhere, in
correlation with a significant decrease in IGF-1 blood
level. The treatment is repeated 4 months later when
the IGF-1 blood level starts to rise again and 5 weeks
later no tumour is observable anymore with the usual
detection tools (X-rays, CT scan, MRI, PET scanning,
Radionuclide imaging, bronchoscopy, etc.) or using the
usual blood tests recommended for this cancer. Example
13 - Method for treating prostate cancer A 66 year old
man diagnosed with a stage Nc prostate cancer is
treated with androgen deprivative treatment. To
improve the effects of the treatment and toprevent
metastasis he receives a intravenous injection of a
CST or SST TM fusion protein of the invention (eg. SEQ
ID 16, 20, 25, 28, 39-41 ) . Within 10 days a
significant shrinkage of the tumour is observed
without appearance of metastasis elsewhere, in
correlation with a significant decrease in IGF-1 blood
level. The treatment is repeated 2 months later when
the IGF-1 blood level starts to rise again and 5 weeks
later no tumour is observable anymore with the usual
detection tools (X-ray, ProstaScint scan, MRI,
transrectal ultrasonography, CT scan, etc.) and the
levels of PSA came back to normal. Example 14 - Method
for treating small cell lung cancer A 60 year old
woman diagnosed with a Small Cell Lung Cancer at a
limited stage is treated with surgery. To improve the
effects of the treatment and to prevent metastasis she
receives a transphenoidal injection of a leptin
peptide TM fusion protein of the invention (eg. SEQ ID
12, 14). Within 6 weeks no reappearance of the tumour
is observed, in correlation with a significant
decrease in IGF-1 blood level. The treatment is
repeated 4 months later when the IGF-1 blood level
starts to rise again and 8 weeks later no tumour is
observable anymore with the usual detection tools
(X-rays, CT scan, MRI, PET scanning, Radionuclide
imaging, bronchoscopy, etc.) or using the usual blood
tests 



recommended for this cancer. Example 15 - Method for
treating breast cancer A 62 year old woman diagnosed
with a stage III breast cancer is treated with
radiation. To improve the effects of the treatment and
to prevent metastasis she receives a transphenoidal
injection of a VIP peptide TM fusion protein of the
invention (eg. SEQ ID 13, 2 1) . Within 10 days
significant shrinkage of the tumour is observed
without appearance of metastasis elsewhere, in
correlation with a significant decrease in IGF-1 blood
level. The treatment is repeated 2 months later when
the IGF-1 blood level starts to rise again and 3 weeks
later no tumour is observable anymore with the usual
detection tools (MRI, ultrasound, breast-specific
positron emission tomography, mammography,
Scintigraphy, etc). Example 16 - Method for treating
colorectal cancerA 50 year old woman diagnosed with a
stage III colorectal cancer is treated with surgery.
To improve the effects of the treatment and to prevent
metastasis she receives a transphenoidal injection of
an ErbB peptide fusion protein of the invention (eg.
SEQ ID 10). Within 8 weeks no reappearance of the
tumour is observed and no appearance of metastasis
elsewhere, in correlation with a significant decrease
in IGF-1 blood level. The treatment is repeated 4
months later when the IGF-1 blood level starts to rise
again and 8 weeks later no tumour is observable
anymore with the usual detection tools (colonoscopy,
CT scan, PET scan, etc.) and the level of
carcinoembryonic antigen (CEA) stays normal. Example
17 - Method for treating prostate cancer A 67 year old
man diagnosed with a stage III prostate cancer is
treated with external beam radiation plus hormone
therapy. To improve the effects of the treatment and
to prevent metastasis he receives a transphenoidal
injection of a ghrelin (GHRP) peptide TM fusion
protein of the invention (eg. SEQ ID 8, 17, 22,
26-37). Within 3 weeks a significant shrinkage of the
tumour is observed without appearance of metastasis
elsewhere, in correlation with a significant decrease
in IGF-1 blood level. The treatment is repeated 4
months later when the IGF-1 blood level starts to rise
again and 7 weeks later no tumour is observable
anymore with the usual detection tools (X-ray,
ProstaScint scan, MRI, transrectal ultrasonography, CT
scan, etc.) and the levels of PSA came back to normal.
Example 18 - Method for treating small cell lung
cancer A 65 year old man diagnosed with a Small Cell
Lung Cancer at extensive stage cancer is treated with
usual chemotherapy and radiation to treat the brain 



metastases. To improve the effects of the treatment
and to prevent further metastasis he receives an
intravenous injection of a GHRH peptide TM fusion
protein of the invention (e.g. SEQ ID 9, 23-24, 33-38,
57-87). Within 4 weeks a significant shrinkage of the
tumour and disappearance of the metastasis is observed
without appearance of metastasis elsewhere, in
correlation with a significant decrease in IGF-1 blood
level. The treatment is repeated 3 months later when
the IGF-1 blood level starts to rise again and 8 weeks
later no tumour is observable anymore with the usual
detection tools (X-rays, CT scan, MRI,PET scanning,
Radionuclide imaging, bronchoscopy, etc.) or using the
usual blood tests recommended for this cancer. Example
19: Method for treating Colorectal cancer A 66 year
old man diagnosed with a stage Il colorectal cancer is
treated with surgery. To improve the effects of the
treatment and to prevent metastasis he receives a
transphenoidal injection of an IGF-1 peptide TM fusion
protein of the invention (eg. SEQ ID 15, 18). In the
next three months no reappearance of the tumour is
observed and no metastasis can be detected elsewhere,
this is in correlation with a significant decrease in
IGF-1 blood level. The treatment is repeated 4 months
later when the IGF-1 blood level starts to rise again
and 6 months later no tumour is observable with the
usual detection tools (colonoscopy, CT scan, PET scan,
etc.) and the level of carcinoembryonic antigen (CEA)
stays normal. Example 20 - Method for treating breast
cancer A 54 year old woman diagnosed with a stage 1Mb
breast cancer is treated with neoadjuvant
chemotherapy. To improve the effects of the treatment
and to prevent metastasis she receives a
transphenoidal injection of am ErbB peptide TM fusion
protein of the invention (eg. SEQ ID 10). Within 2
weeks a significant shrinkage of the tumour is
observed without appearance of metastasis elsewhere,
in correlation with a significant decrease in IGF-1
blood level. She is then submitted to a modified
radical mastectomy is with reconstruction. 3 months
later when the IGF-1 blood level starts to raise
again, a new injection is realized and 8 months later
no tumour is observable anymore with the usual
detection tools (MRI, ultrasound, breast-specific
positron emission tomography, mammography, etc).
Example 2 1 - Method for treating colorectal cancer A
62 year old woman diagnosed with a stage IV colorectal
cancer (3 metastasis observed in the liver) is treated
with chemotherapy, by injection in liver arteries. To
improve the effects of the treatment and to prevent
metastasis elsewhere 



she receives a transphenoidal injection of a bombesin
(GRP) peptide TM fusion protein of the invention (eg.
SEQ ID 29-30). Within 2 weeks a significantshrinkage
of the tumour and the metastasis is observed without
appearance of metastasis elsewhere, in correlation
with a significant decrease in IGF-1 blood level.
Surgery is then realized to remove the tumour and the
metatastasis, at the same time. The treatment with the
fusion protein is repeated 4 months later when the
IGF-1 blood level starts to rise again and 9 months
later no tumour is observable anymore with the usual
detection tools (colonoscopy, CT scan, PET scan, etc.)
and the level of carcinoembryonic antigen (CEA) stays
normal. Example 22 - Method for treating prostate
cancer A 73 year old man diagnosed with a stage III
prostate cancer is treated with hormone therapy. To
improve the effects of the treatment and to prevent
metastasis he receives a transphenoidal injection of a
VIP peptide TM fusion protein of the invention (eg.
SEQ ID 13, 2 1) . Within 6 weeks a significant
shrinkage of the tumour is observed without appearance
of metastasis elsewhere, in correlation with a
significant decrease in IGF-1 blood level. The
treatment is repeated 3 months later when the IGF-1
blood level starts to rise again and 5 months later no
tumour is observable anymore with the usual detection
tools (X-ray, ProstaScint scan, MRI, transrectal
ultrasonography, CT scan, etc.) and the levels of PSA
came back to normal. Example 23 - Method for treating
breast cancer A 48 year old woman diagnosed with a
stage Ilia breast cancer is treated with neoadjuvant
chemotherapy. To improve the effects of the treatment
and to prevent metastasis she receives a
transphenoidal injection of an NGF peptide TM fusion
protein of the invention (eg. SEQ ID 11, 19). Within 8
weeks a significant shrinkage of the tumour is
observed without appearance of metastasis elsewhere,
in correlation with a significant decrease in IGF-1
blood level. A radical mastectomy is then realized
with reconstruction. The injection of the fusion
protein is repeated 3 months later when the IGF-1
blood level starts to rise again and 8 months later no
tumour is observable anymore with the usual detection
tools (MRI, ultrasound, breast-specific positron
emission tomography, mammography, etc). Example 24 -
Method for treating small cell lung cancerA 58 year
old man diagnosed with a limited stage Small Cell Lung
Cancer cancer is treated with chemotherapy with
radiation therapy. To improve the effects of the
treatments and to prevent metastasis to appear
elsewhere, he receives a transphenoidal injection of a
CST or SST peptide TM fusion protein of the invention
(eg. SEQ ID 16, 20, 25, 28, 39-41 ) . Within 3 weeks a
significant 



shrinkage of the tumour is observed without appearance
of metastasis elsewhere, in correlation with a
significant decrease in IGF-1 blood level. The
treatment is repeated 3 months later when the IGF-1
blood level starts to rise again and 7 months later no
tumour is observable anymore with the usual detection
tools (X-rays, CT scan, MRI, PET scanning,
Radionuclide imaging, bronchoscopy, etc.) or using the
usual blood tests recommended for this cancer. Example
25 - Method for treating colorectal cancer A 75 year
old man diagnosed with a stage Il colorectal tumour
receives a intravenous injection of a GHRH peptide TM
fusion protein of the invention (e.g. SEQ ID 9, 23-24,
33-38, 57-87). Within 2 weeks a significant shrinkage
of the tumour is observed without appearance of
metastasis elsewhere, in correlation with a
significant decrease in IGF-1 blood level. The patient
goes then through surgery to remove the tumour. The
treatment is repeated 4 months later when the IGF-1
blood level starts to rise again and 8 months later no
tumour is observable anymore with the usual detection
tools (colonoscopy, CT scan, PET scan, etc.) and the
level of carcinoembryonic antigen (CEA) stays normal.
Example 26 - Method for treating prostate cancer A 66
year old man diagnosed with a stage Il prostate cancer
is treated with brachytherapy and external beam
radiation combined. To improve the effects of the
treatments and to prevent metastasis he receives a
transphenoidal injection of an ErbB peptide TM fusion
protein of the invention (eg. SEQ ID 10). Within 5
weeks a significant shrinkage of the tumour is
observed without appearance of metastasis elsewhere,
in correlation with a significant decrease in IGF-1
blood level. The treatment is repeated 3 months later
when the IGF-1 blood level starts to rise again and 6
months later no tumour is observable anymore with the
usual detection tools (X-ray, ProstaScint scan, MRI,
transrectal ultrasonography, CT scan, etc.) and the
levels of PSA came back to normal.Example 27 - Method
for treating breast cancer A 5 1 year old woman
diagnosed with a stage Il breast cancer is treated
with adjuvant therapies: hormone therapy,
chemotherapy, and trastuzumab. To improve the effects
of the treatment and to prevent metastasis she
receives a transphenoidal injection of a VIP peptide
TM fusion protein of the invention (eg. SEQ ID 13, 2
1) . Within 2 weeks a significant shrinkage of the
tumour is observed without appearance of metastasis
elsewhere, in correlation with a significant decrease
in IGF-1 blood level. The treatment is repeated 2
months later when the IGF-1 blood level starts to rise
again and 6 months later no tumour is observable
anymore with the usual detection tools (MRI,
ultrasound, 



breast-specific positron emission tomography,
mammography, etc). Example 28 - Method for treating
small cell lung cancer A 56 year old man diagnosed
with a Small Cell Lung Cancer at an extensive stage is
treated with chemotherapy and radiation therapy. To
improve the effects of the treatments and to prevent
metastasis elsewhere he receives a transphenoidal
injection of a ghrelin peptide TM fusion protein of
the invention (eg. SEQ ID 8, 17, 22, 26-37). Within 3
weeks a significant shrinkage of the tumour and a
diminution in size of the metastasis is observed
without appearance of new metastasis elsewhere, in
correlation with a significant decrease in IGF-1 blood
level. The treatment is repeated twice after 2 months
and months, when the IGF-1 blood level starts to rise
again. The patients died 11 months later, 6 months
later than expected with this type of treatment and
this stage of the disease. Example 29 - Binding,
secretion and in vivo assays To determine the efficacy
of the polypeptide fusions we have confirmed their
ability to bind appropriate receptors, decrease GH
secretion in vivo and in vitro, and to decrease tumour
growth in vivo. The following assays are exemplified
with GHRH fusion proteins A) Binding assay:Primary
pituitary cells cultures are established from 6-8 week
old male wistar rats. The neurointermediate lobes are
dissected out and the remaining tissue is cut into
small pieces and transferred to isolation buffer.
Cells are then cultured in 24-well plates for 48 hours
prior to preparation for the assay. Using a rapid and
sensitive radiometric Scintillation Proximity Assay
(SPA) the binding affinity of the GHRH fusion protein
is evaluated. In this regard, we incubate rat GHRH
membrane fractions with SPA beads and 125l-labelled
GHRH in assay buffer. An 8-points IC5Odisplacement
assay is then realized using various concentrations
from 10~12 to 10 6M of the GHRH-fusion protein to be
tested. B) Secretion assay: Using MtT/S cells known to
express the GHRH receptor and to secrete Growth
Hormone we demonstrate the potency of the GHRH
constructs on GH secretion. After 48h with 10 8M
corticosterone to induce the differentiation of the
MtT/S cells, the culture medium is replaced by a
culture medium containing 1OnM of the
GHRH-fusion-protein (LHnD and double-inactivated LHnD
as a control). After 48h, the MtT/S cells are
submitted to a secretion assay using 10mM forskolin,
or 4OmM KCI or 10 8M GHRH. An example of this type of 



secretion assay is presented on Figure 3 using various
LHn to determine their efficiency to decrease Growth
Hormone from MtT/S cells. C) In vivo assay: The
GHRH-fusion-proteins (Figures 4 and 5) are tested in a
xenograft model of cancer using colorectal cell lines:
Caco 2, HT 29, SW 837, or SW 480 transplanted in 4-6
weeks old athymic nude (Nu/Nu) mice. The mice are
injected with 0.5x1 07 cells. The tumour size is
measured by digital calliper twice a week and tumour
volumes are estimated according to the formula for an
ellipse (short dimension) 2x(long dimension)/2. When
the xenografts reach -70, - 150, or -150 mm3, the mice
are then randomized to receive (PBS) or the
GHRH-fusion-proteins (the active one or the double
inactivated version) and the tumours are harvested 4
days after the beginning of the treatment. Mice are
injected with BrdU 2h prior to sacrifice. BrdU only
incorporates in the DNA of dividing cells when they
are in S-phase and is then a specific markerof cell
proliferation. IGF-1 level is assessed by collecting
the blood through cardiac puncture under isoflurane
anaesthesia, allowed to clot for 1h at room
temperature and serum collected after centrifugation.
IGF-1 is analyzed by ELISA according to the
manufacturer's instructions. The final size of the
tumours is measured and compared, per groups (treated
with fusion-proteins: active or not, or untreated) and
compared to the IGF-1 levels measured. Conclusion:
These data confirm that targeting the GH/IGF-1 axis is
a valid approach to treating cancer. By decreasing the
level of GH/IGF-1 it is possible to decrease the
proliferation of the IGF-1 dependent tumours, and thus
we can slow down the progression of these deadly
cancers. Example 30 - Method for treating non-small
cell lung cancer A 52 year old male non-smoker
diagnosed with a stage Il adenocarcinoma, nonsmall
cell lung cancer and undergoing radiotherapy following
surgical removal of the tumour is given a
transphenoidal injection of a GHRH peptide TM fusion
protein of the invention (e.g. SEQ ID 9, 23-24, 33-38,
57-87). Within 4 weeks a significant decrease in the
size of the tumour is observed without appearance of
metastasis elsewhere, in correlation with a
significant decrease in IGF-1 blood level. Radiation
therapy is discontinued at this point and tumour size
does not increase and there are no metastasis
observed. Treatment with the fusion protein is
repeated 3 months later when the IGF-1 blood level
starts to rise again and tumour size remains stable
with no metastasis over the next 3 months without any
additional intervention being required. 



Example 3 1 - Method for treating non-small cell lung
cancer A 60 year old female smoker diagnosed with a
stage IV undifferentiated large cell carcinoma, with
metastases in the liver and bone undergoing
chemotherapy and radiotherapy is given a
transphenoidal injection of an IGF-1 peptide TM fusion
protein of the invention (eg. SEQ ID 15, 18). Within 4
weeks blood tests for alkaline phosphatase and alanine
aminotransferase indicate reduced tissue damage within
the bone and liver indicating reduction in the
metatstatic cancer. Bone scans also reveal a reduction
in the bone metastase. Diseaseprogression is slowed
and at 4 months survival the patient is given a
further treatment of the fusion protein. Example 32 -
Method for treating non-small cell lung cancer A 54
year old male smoker diagnosed with a stage I squamous
cell carcinoma in the bronchi of the central chest
area is given a transphenoidal injection of a GHRH
peptide TM fusion protein of the invention (e.g. SEQ
ID 9, 23-24, 33-38, 57-87).. Within 5 weeks a
significant shrinkage of the tumour is observed
without appearance of metastasis elsewhere, in
correlation with a significant decrease in IGF-1 blood
level. The treatment is repeated 5 months later when
the IGF-1 blood level starts to rise again and 4
months later no tumour is observable with the usual
detection tools (X-rays, CT scan, MRI, PET scanning,
Radionuclide imaging, bronchoscopy, etc.) or using the
usual blood tests recommended for this cancer. Example
33 - Method for treating breast cancer A 50 year old
woman diagnosed with a stage Ilia breast cancer is
treated with neoadjuvant chemotherapy. To improve the
effects of the treatment and to prevent metastasis she
receives a corticotropin-releasing factor receptor 1
binding peptide TM fusion of the invention (eg. SEQ ID
56). Within 8 weeks a significant shrinkage of the
tumour is observed without appearance of metastasis
elsewhere, in correlation with a significant decrease
in IGF-1 blood level. A radical mastectomy is then
realized with reconstruction. The injection of the
fusion protein is repeated 3 months later when the
IGF-1 blood level starts to rise again and 8 months
later no tumour is observable anymore with the usual
detection tools (MRI, ultrasound, breast-specific
positron emission tomography, mammography, etc).
Example 34 - Method for treating small cell lung
cancer A 60 year old man diagnosed with a limited
stage Small Cell Lung Cancer cancer is treated with
chemotherapy with radiation therapy. To improve the
effects of the treatments and to prevent metastasis to
appear elsewhere, he 



receives a transphenoidal injection of a KiSS-10 or
KiSS-54 peptide TM fusion of the invention (eg. SEQ ID
54). Within 3 weeks a significant shrinkage of
thetumour is observed without appearance of metastasis
elsewhere, in correlation with a significant decrease
in IGF-1 blood level. The treatment is repeated 3
months later when the IGF-1 blood level starts to rise
again and 7 months later no tumour is observable
anymore with the usual detection tools (X-rays, CT
scan, MRI, PET scanning, Radionuclide imaging,
bronchoscopy, etc.) or using the usual blood tests
recommended for this cancer. Example 35 - Method for
treating colorectal cancer A 70 year old man diagnosed
with a stage Il colorectal tumour receives a
intravenous injection of a melanin-concentrating
hormone peptide TM fusion of the invention (eg. SEQ ID
53). Within 2 weeks a significant shrinkage of the
tumour is observed without appearance of metastasis
elsewhere, in correlation with a significant decrease
in IGF-1 blood level. The patient goes then through
surgery to remove the tumour. The treatment is
repeated 4 months later when the IGF-1 blood level
starts to rise again and 8 months later no tumour is
observable anymore with the usual detection tools
(colonoscopy, CT scan, PET scan, etc.) and the level
of carcinoembryonic antigen (CEA) stays normal.
Example 36 - Method for treating prostate cancer A 40
year old man diagnosed with a stage Il prostate cancer
is treated with brachytherapy and external beam
radiation combined. To improve the effects of the
treatments and to prevent metastasis he receives a
transphenoidal injection of a prolactin-releasing
peptide TM fusion of the invention (eg. SEQ ID 55).
Within 5 weeks a significant shrinkage of the tumour
is observed without appearance of metastasis
elsewhere, in correlation with a significant decrease
in IGF-1 blood level. The treatment is repeated 3
months later when the IGF-1 blood level starts to rise
again and 6 months later no tumour is observable
anymore with the usual detection tools (X-ray,
ProstaScint scan , MRI, transrectal ultrasonography,
CT scan, etc.) and the levels of PSA came back to
normal. Example 37 Activity of CP-GHRH-LHD on rat
IGF-1 levels in vivoAims - to assess the impact of
i.v. adminisation of CP-GHRH-LHD fusion on IGF-1
levels in rats five days after treatment compared with
vehicle only treated control. Materials and Methods
Animals: Adult male Sprague-Dawley rats maintained
under standard housing conditions with lights on at
05.0Oh (14L1 0D), 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
(200-25Og) will be anaesthetised with a combination of
Hypnorm (0.32 mg/kg fentanyl citrate and 10 mg/kg
fluanisone, i.m.) 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 to the entrance of the right atrium. Cannulae
will be prefilled with heparinised ( 10IU/ml) isotonic
saline. The free end of the cannulae will be
exteriorised through a scalp incision and then
tunnelled through a protective spring anchored to the
skull using two 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 saline to maintain patency. Treatment: At
09:00 on day 2 of the study rats will receive in i.v.
injection of CP-GHRH-LHD or vehicle only control.
Sampling: The automated blood-sampling system (ABS)
has been previously described (Clark et al., 1986;
Windle et al., 1997). Three to four days after surgery
the jugular vein cannula of each animal will be
connected to the automated blood-sampling system. At
07:00 on day 6 sampling will begin. Blood samples will
be collected at 10 minute intervals using the
automated system for a 24 hour period. A total of 144
blood samples will be collected for each will contain
no more than 38ml of whole blood.Results The IGF-1
levels were measure using an IGF-1 ELISA kit. Figure 7
illustrates a statistically significant reduction in
the IGF-1 levels in the fusion treated rats compared
to the vehicle only control with a t-test P value =
0.0416 after only five days. Example 38 Activity of
CP-GHRH-LHD on rat IGF-1 levels in vivo Aims - to
investigate the activity time course for CP-GHRH-LHD
fusion identifying the time delay between
administration and initial effect of the compound in
IGF-1 levels. Materials and Methods: Animals: Adult
male Sprague-Dawley rats maintained under standard
housing conditions with lights on at 05.0Oh (14L:1
0D), 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 (260-28Og) 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, o.d. 0.93 mm) polythene
cannula (Portex, UK) inserted into the vessel until it
lies close to the entrance of the right. Cannulae will
be prefilled with heparinised ( 10 IU/ml) isotonic
saline. The free end of the cannulae will be
exteriorised through a scalp incision and passed
through a spring anchored to the skull using stainless
steel screws and dental cement. Following recovery
animals will be housed in individual cages in the ABS
room. The spring will be attached to a swivel that
allows the animal maximum freedom of movement.
Cannulae will be flushed daily with heparinised saline
to maintain patency. Treatment: At 10:00h on day 5 of
the study rats will receive in i.v. injection of the
CP-GHRH-LHD or vehicle (sterile saline).Blood
sampling: After flushing the cannulae a single manual
blood sample ( 1OOml) will be taken from each rat at
09.3Oh. Samples will be taken from day 5 to day 18 of
the experiment (or until the cannulae block). Plasma
from blood samples will be stored at -20C for later
analysis of IGF-1 content by ELISA kit. Results Figure
8 illistrates a statistically significant reduction in
the IGF-1 levels in the fusion treated rats compared
to the vehicle only control from day four after
treatment. Example 39 Activity of CP-GHRH-LHD on rat
GH levels in vivo Aims - to assess the impact of i.v.
adminisation of CP-GHRH-LHD fusion on growth 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
conditions with lights on at 05.0Oh (14L:1 0D), 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
(200-25Og) will be anaesthetised with a combination of
Hypnorm (0.32 mg/kg fentanyl citrate and 10 mg/kg
fluanisone, i.m.) 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 to the entrance of the right atrium. Cannulae
will be prefilled with heparinised ( 10IU/ml) isotonic
saline. The free end of the cannulae will be
exteriorised through a scalp incision and then 



tunnelled through a protective spring anchored to the
skull using two 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 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 (or an analogue)
will begin 6 hours after the start of sampling
(administered via one of the dual cannulae lines) and
will continue for 12 hours only. [This infusion timing
should be an excellent GH assay control as we should
see baseline secretion then complete inhibition and
then rapid recovery/rebound] Sampling: The automated
blood-sampling system (ABS) has been previously
described (Clark et al., 1986; Windle et al., 1997).
Three to four days after surgery the jugular vein
cannula of each animal will be connected to the
automated blood-sampling system. At 07:00 on day 6
sampling will begin. Blood samples will be collected
at 10 minute intervals using the automated system for
a 24 hour period. A total of 144 blood samples will be
collected for each will contain no more than 38ml of
whole blood. Results The growth hormone levels were
measure using an RIA assay. Figure 9a illistrates the
vehical treated animals which show typical pulsatile
release of growth hormone, figure 9b illustrates the
complete ablation of the pulsatile growth hormone
release after treatment with GHRH-LHD chimera and
figure 9c shows the blocking of the pulsatile growth
hormone release and subsequent recovery when the
Octreotide infusion is stopped. SEQUENCE LISTING SEQ
ID1 LHNA
ggatccatggagttcgttaacaaacagttcaactataaagacccagttaacggt
gttgacattgcttacatcaaaatcccgaacgct
ggccagatgcagccggtaaaggcattcaaaatccacaacaaaatctgggttatc
ccggaacgtgatacctttactaacccggaa
gaaggtgacctgaacccgccaccggaagcgaaacaggtgccggtatcttactat
gactccacctacctgtctaccgataacgaa
aaggacaactacctgaaaggtgttactaaactgttcgagcgtatttactccacc
gacctgggccgtatgctgctgactagcatcgttc
gcggtatcccgttctggggcggttctaccatcgataccgaactgaaagtaatcg
acactaactgcatcaacgttattcagccggacg
gttcctatcgttccgaagaactgaacctggtgatcatcggcccgtctgctgata
tcatccagttcgagtgtaagagctttggtcacgaa
gttctgaacctcacccgtaacggctacggttccactcagtacatccgtttctct
ccggacttcaccttcggttttgaagaatccctggaa
gtagacacgaacccactgctgggcgctggtaaattcgcaactgatcctgcggtt
accctggctcacgaactgattcatgcaggccaccgcctgtacggtatcgccatc
aatccgaaccgtgtcttcaaagttaacaccaacgcgtattacgagatgtccggt
ctggaagttag
cttcgaagaactgcgtacttttggcggtcacgacgctaaattcatcgactctct
gcaagaaaacgagttccgtctgtactactataaca 



agttcaaagatatcgcatccaccctgaacaaagcgaaatccatcgtgggtacca
ctgcttctctccagtacatgaagaacgtttttaa
agaaaaatacctgctcagcgaagacacctccggcaaattctctgtagacaagtt
gaaattcgataaactttacaaaatgctgactg
aaatttacaccgaagacaacttcgttaagttctttaaagttctgaaccgcaaaa
cctatctgaacttcgacaaggcagtattcaaaat
caacatcgtgccgaaagttaactacactatctacgatggtttcaacctgcgtaa
caccaacctggctgctaattttaacggccagaa
cacggaaatcaacaacatgaacttcacaaaactgaaaaacttcactggtctgtt
cgagttttacaagctgctgtgcGTCGACG
GCATCATTACCTCCAAAACTAAATCTGACGATGACGATAAAAACAAAGCGCTGA
ACCTGC
AGtgtatcaaggttaacaactgggatttattcttcagcccgagtgaagacaact
tcaccaacgacctgaacaaaggtgaagaaat
cacctcagatactaacatcgaagcagccgaagaaaacatctcgctggacctgat
ccagcagtactacctgacctttaatttcgaca
acgagccggaaaacatttctatcgaaaacctgagctctgatatcatcggccagc
tggaactgatgccgaacatcgaacgtttccca
aacggtaaaaagtacgagctggacaaatataccatgttccactacctgcgcgcg
caggaatttgaacacggcaaatcccgtatc
gcactgactaactccgttaacgaagctctgctcaacccgtcccgtgtatacacc
ttcttctctagcgactacgtgaaaaaggtcaaca
aagcgactgaagctgcaatgttcttgggttgggttgaacagcttgtttatgatt
ttaccgacgagacgtccgaagtatctactaccgac
aaaattgcggatatcactatcatcatcccgtacatcggtccggctctgaacatt
ggcaacatgctgtacaaagacgacttcgttggcg
cactgatcttctccggtgcggtgatcctgctggagttcatcccggaaatcgcca
tcccggtactgggcacctttgctctggtttcttacatt
gcaaacaaggttctgactgtacaaaccatcgacaacgcgctgagcaaacgtaac
gaaaaatgggatgaagtttacaaatatatc
gtgaccaactggctggctaaggttaatactcagatcgacctcatccgcaaaaaa
atgaaagaagcactggaaaaccaggcgga
agctaccaaggcaatcattaactaccagtacaaccagtacaccgaggaagaaaa
aaacaacatcaacttcaacatcgacgatc
tgtcctctaaactgaacgaatccatcaacaaagctatgatcaacatcaacaagt
tcctgaaccagtgctctgtaagctatctgatga
actccatgatcccgtacggtgttaaacgtctggaggacttcgatgcgtctctga
aagacgccctgctgaaatacatttacgacaacc
gtggcactctgatcggtcaggttgatcgtctgaaggacaaagtgaacaatacct
tatcgaccgacatcccttttcagctcagtaaata
tgtcgataaccaacgccttttgtccactctagaataatgaaagctt SEQ ID2
LHNB
ggatccatgccggttaccatcaacaacttcaactacaacgacccgatcgacaac
aacaacatcattatgatggaaccgccgttcg
cacgtggtaccggacgttactacaaggcttttaagatcaccgaccgtatctgga
tcatcccggaacgttacaccttcggttacaaac
ctgaggacttcaacaagagtagcgggattttcaatcgtgacgtctgcgagtact
atgatccagattatctgaataccaacgataaga
agaacatattccttcagactatgattaaactcttcaaccgtatcaaaagcaaac
cgctcggtgaaaaactcctcgaaatgattatca
acggtatcccgtacctcggtgaccgtcgtgtcccgcttgaagagttcaacacca
acatcgcaagcgtcaccgtcaacaaactcatc
agcaacccaggtgaagtcgaacgtaaaaaaggtatcttcgcaaacctcatcatc
ttcggtccgggtccggtcctcaacgaaaacg
aaaccatcgacatcggtatccagaaccacttcgcaagccgtgaaggtttcggtg
gtatcatgcagatgaaattctgcccggaatac
gtcagtgtcttcaacaacgtccaggaaaacaaaggtgcaagcatcttcaaccgt
cgtggttacttcagcgacccggcactcatcct
catgcatgaactcatccacgtcctccacggtctctacggtatcaaagttgacga
cctcccgatcgtcccgaacgagaagaaattctt
catgcagagcaccgacgcaatccaggctgaggaactctacaccttcggtggcca
agacccaagtatcataaccccgtccaccg
acaaaagcatctacgacaaagtcctccagaacttcaggggtatcgtggacagac
tcaacaaagtcctcgtctgcatcagcgacc
cgaacatcaatatcaacatatacaagaacaagttcaaagacaagtacaaattcg
tcgaggacagcgaaggcaaatacagcatc
gacgtagaaagtttcgacaagctctacaaaagcctcatgttcggtttcaccgaa
accaacatcgccgagaactacaagatcaag
acaagggcaagttacttcagcgacagcctcccgcctgtcaaaatcaagaacctc
ttagacaacgagatttacacaattgaagag 



ggcttcaacatcagtgacaaagacatggagaaggaatacagaggtcagaacaag
gctatcaacaaacaggcatacgaggagatcagcaaagaacacctcgcagtctac
aagatccagatgtgcgtcgacgaagaaaagctgtacgacgacgacgacaaagac
cgttggggttcttcgctgcagtgcatcgacgttgacaacgaagacctgttcttc
atcgctgacaaaaacagcttcagtgacgacctga
gcaaaaacgaacgtatcgaatacaacacccagagcaactacatcgaaaacgact
tcccgatcaacgaactgatcctggacac
cgacctgataagtaaaatcgaactgccgagcgaaaacaccgaaagtctgaccga
cttcaacgttgacgttccggtttacgaaaa
acagccggctatcaagaaaatcttcaccgacgaaaacaccatcttccagtacct
gtacagccagaccttcccgctggacatccgt
gacatcagtctgaccagcagtttcgacgacgctctgctgttcagcaacaaagtt
tacagtttcttcagcatggactacatcaaaaccg
ctaacaaagttgttgaagcagggctgttcgctggttgggttaaacagatcgtta
acgacttcgttatcgaagctaacaaaagcaaca
ctatggacgcaatcgctgacatcagtctgatcgttccgtacatcggtctggctc
tgaacgttggtaacgaaaccgctaaaggtaactt
tgaaaacgctttcgagatcgctggtgcaagcatcctgctggagttcatcccgga
actgctgatcccggttgttggtgctttcctgctgga
aagttacatcgacaacaaaaacaagatcatcaaaaccatcgacaacgctctgac
caaacgtaacgaaaaatggagtgatatgt
acggtctgatcgttgctcagtggctgagcaccgtcaacacccagttctacacca
tcaaagaaggtatgtacaaagctctgaactac
caggctcaggctctggaagagatcatcaaataccgttacaacatctacagtgag
aaggaaaagagtaacatcaacatcgacttc
aacgacatcaacagcaaactgaacgaaggtatcaaccaggctatcgacaacatc
aacaacttcatcaacggttgcagtgttagc
tacctgatgaagaagatgatcccgctggctgttgaaaaactgctggacttcgac
aacaccctgaaaaagaacctgctgaactaca
tcgacgaaaacaagctgtacctgatcggtagtgctgaatacgaaaaaagtaaag
tgaacaaatacctgaagaccatcatgccgt
tcgacctgagtatctacaccaacgacaccatcctgatcgaaatgttcaacaaat
acaactctctagaataatgaaagctt SEQ ID3 LHNC
ggatccatgccgatcaccatcaacaacttcaactacagcgatccggtggataac
aaaaacatcctgtacctggatacccatctga
ataccctggcgaacgaaccggaaaaagcgtttcgtatcaccggcaacatttggg
ttattccggatcgttttagccgtaacagcaacc
cgaatctgaataaaccgccgcgtgttaccagcccgaaaagcggttattacgatc
cgaactatctgagcaccgatagcgataaag
ataccttcctgaaagaaatcatcaaactgttcaaacgcatcaacagccgtgaaa
ttggcgaagaactgatctatcgcctgagcacc
gatattccgtttccgggcaacaacaacaccccgatcaacacctttgatttcgat
gtggatttcaacagcgttgatgttaaaacccgcc
agggtaacaattgggtgaaaaccggcagcattaacccaagcgtgattattaccg
gtccgcgcgaaaacattattgatccggaaac
cagcacctttaaactgaccaacaacacctttgcggcgcaggaaggttttggcgc
gctgagcattattagcattagcccgcgctttatg
ctgacctatagcaacgcgaccaacgatgttggtgaaggccgtttcagcaaaagc
gaattttgcatggacccgatcctgatcctgat
gcatgaactgaaccatgcgatgcataacctgtatggcatcgcgattccgaacga
tcagaccattagcagcgtgaccagcaacatc
ttttacagccagtacaacgtgaaactggaatatgcggaaatctatgcgtttggc
ggtccgaccattgatctgattccgaaaagcgcg
cgcaaatacttcgaagaaaaagcgctggattactatcgcagcattgcgaaacgt
ctgaacagcattaccaccgcgaatccgagc
agcttcaacaaatatatcggcgaatataaacagaaactgatccgcaaatatcgc
tttgtggtggaaagcagcggcgaagttaccg
ttaaccgcaataaattcgtggaactgtacaacgaactgacccagatcttcaccg
aatttaactatgcgaaaatctataacgtgcaga
accgtaaaatctacctgagcaacgtgtataccccggtgaccgcgaatattctgg
atgataacgtgtacgatatccagaacggcttta
acatcccgaaaagcaacctgaacgttctgtttatgggccagaacctgagccgta
atccggcgctgcgtaaagtgaacccggaaa
acatgctgtacctgttcaccaaattttgcgtcgacgcgattgatggtcgtagcc
tgtacaacaaaaccctgcagtgtcgtgaactgctg
gtgaaaaacaccgatctgccgtttattggcgatatcagcgatgtgaaaaccgat
atcttcctgcgcaaagatatcaacgaagaaac
cgaagtgatctactacccggataacgtgagcgttgatcaggtgatcctgagcaa
aaacaccagcgaacatggtcagctggatctg
ctgtatccgagcattgatagcgaaagcgaaattctgccgggcgaaaaccaggtg
ttttacgataaccgtacccagaacgtggatta 



cctgaacagctattactacctggaaagccagaaactgagcgataacgtggaaga
ttttacctttacccgcagcattgaagaagcg
ctggataacagcgcgaaagtttacacctattttccgaccctggcgaacaaagtt
aatgcgggtgttcagggcggtctgtttctgatgtg
ggcgaacgatgtggtggaagatttcaccaccaacatcctgcgtaaagataccct
ggataaaatcagcgatgttagcgcgattattccgtatattggtccggcgctgaa
cattagcaatagcgtgcgtcgtggcaattttaccgaagcgtttgcggttaccgg
tgtgaccattctg
ctggaagcgtttccggaatttaccattccggcgctgggtgcgtttgtgatctat
agcaaagtgcaggaacgcaacgaaatcatcaaa
accatcgataactgcctggaacagcgtattaaacgctggaaagatagctatgaa
tggatgatgggcacctggctgagccgtattat
cacccagttcaacaacatcagctaccagatgtacgatagcctgaactatcaggc
gggtgcgattaaagcgaaaatcgatctgga
atacaaaaaatacagcggcagcgataaagaaaacatcaaaagccaggttgaaaa
cctgaaaaacagcctggatgtgaaaatt
agcgaagcgatgaataacatcaacaaattcatccgcgaatgcagcgtgacctac
ctgttcaaaaacatgctgccgaaagtgatc
gatgaactgaacgaatttgatcgcaacaccaaagcgaaactgatcaacctgatc
gatagccacaacattattctggtgggcgaag
tggataaactgaaagcgaaagttaacaacagcttccagaacaccatcccgttta
acatcttcagctataccaacaacagcctgctg
aaagatatcatcaacgaatacttcaatctagactaataagctt SEQ ID4
LHND
ggatccatgacgtggccagttaaggatttcaactactcagatcctgtaaatgac
aacgatattctgtaccttcgcattccacaaaata
aactgatcaccacaccagtcaaagcattcatgattactcaaaacatttgggtca
ttccagaacgcttttctagtgacacaaatccgag
tttatctaaacctccgcgtccgacgtccaaatatcagagctattacgatccctc
atatctcagtacggacgaacaaaaagatactttc
cttaaaggtatcattaaactgtttaagcgtattaatgagcgcgatatcgggaaa
aagttgattaattatcttgttgtgggttccccgttcat
gggcgatagctctacccccgaagacacttttgattttacccgtcatacgacaaa
catcgcggtagagaagtttgagaacggatcgt
ggaaagtcacaaacatcattacacctagcgtcttaatttttggtccgctgccaa
acatcttagattatacagccagcctgactttgcag
gggcaacagtcgaatccgagtttcgaaggttttggtaccctgagcattctgaaa
gttgccccggaatttctgctcactttttcagatgtc
accagcaaccagagctcagcagtattaggaaagtcaattttttgcatggacccg
gttattgcactgatgcacgaactgacgcactct
ctgcatcaactgtatgggatcaacatccccagtgacaaacgtattcgtccccag
gtgtctgaaggatttttctcacaggatgggccga
acgtccagttcgaagagttgtatactttcggaggcctggacgtagagatcattc
cccagattgagcgcagtcagctgcgtgagaag
gcattgggccattataaggatattgcaaaacgcctgaataacattaacaaaacg
attccatcttcgtggatctcgaatattgataaat
ataagaaaatttttagcgagaaatataattttgataaagataatacaggtaact
ttgtggttaacattgacaaattcaactccctttaca
gtgatttgacgaatgtaatgagcgaagttgtgtatagttcccaatacaacgtta
agaatcgtacccattacttctctcgtcactacctgc
cggttttcgcgaacatccttgacgataatatttacactattcgtgacggcttta
acttgaccaacaagggcttcaatattgaaaattcag
gccagaacattgaacgcaacccggccttgcagaaactgtcgagtgaatccgtgg
ttgacctgtttaccaaagtctgcgtcgacaaa
agcgaagagaagctgtacgatgacgatgacaaagatcgttggggatcgtccctg
cagtgtattaaagtgaaaaacaatcggctg
ccttatgtagcagataaagatagcattagtcaggagattttcgaaaataaaatt
atcactgacgaaaccaatgttcagaattattcag
ataaattttcactggacgaaagcatcttagatggccaagttccgattaacccgg
aaattgttgatccgttactgccgaacgtgaatatg
gaaccgttaaacctccctggcgaagagatcgtattttatgatgacattacgaaa
tatgtggactaccttaattcttattactatttggaaa
gccagaaactgtccaataacgtggaaaacattactctgaccacaagcgtggaag
aggctttaggctactcaaataagatttatacc
ttcctcccgtcgctggcggaaaaagtaaataaaggtgtgcaggctggtctgttc
ctcaactgggcgaatgaagttgtcgaagacttta
ccacgaatattatgaaaaaggataccctggataaaatctccgacgtctcggtta
ttatcccatatattggccctgcgttaaatatcggt
aatagtgcgctgcgggggaattttaaccaggcctttgctaccgcgggcgtcgcg
ttcctcctggagggctttcctgaatttactatccc
ggcgctcggtgtttttacattttactcttccatccaggagcgtgagaaaattat
caaaaccatcgaaaactgcctggagcagcgggtg 



aaacgctggaaagattcttatcaatggatggtgtcaaactggttatctcgcatc
acgacccaattcaaccatattaattaccagatgta
tgatagtctgtcgtaccaagctgacgccattaaagccaaaattgatctggaata
taaaaagtactctggtagcgataaggagaaca
tcaaaagccaggtggagaaccttaagaatagtctggatgtgaaaatctctgaag
ctatgaataacattaacaaattcattcgtgaat
gttcggtgacgtacctgttcaagaatatgctgccaaaagttattgatgaactga
ataaatttgatctgcgtaccaaaaccgaacttatcaacctcatcgactcccaca
acattatccttgtgggcgaagtggatcgtctgaaggccaaagtaaacgagagct
ttgaaaatacgat
gccgtttaatattttttcatataccaataactccttgctgaaagatatcatcaa
tgaatatttcaatctagaataataagctt SEQ ID5 lgA-HNtet
ggatccATGGAGTCCAATCAGCCGGAAAAAAATGGAACCGCGACTAAACCCGAG
AATTCGG
GGAACACTACGTCGGAAAACGGCCAGACGGAACCTGAGAAGAAACTGGAACTAC
GAAAT
GTGTCCGATATCGAGCTATACTCTCAAACCAATGGAACCTATAGGCAGCATGTT
TCATTG
GACGGAATCCCAGAAAATACGGATACATATTTCGTCAAAGTGAAGTCTAGCGCA
TTCAAG
GATGTATATATCCCCGTTGCGAGTATTACAGAAGAGAAGCGGAACGGTCAAAGC
GTTTAT
AAGATTACAGCAAAGGCCGAAAAGTTACAACAGGAGTTAGAAAACAAATACGTT
GACAAT
TTCACTTTTTATCTCGATAAAAAGGCTAAAGAGGAAAACACGAACTTCACGTCA
TTTAGTA
ATCTGGTCAAAGCCATAAATCAAAATCCATCTGGTACATACCATCTCGCGGCAA
GTCTAA
ACGCGAATGAAGTAGAACTTGGCCCGGACGAGCGTTCATACATTAAGGATACCT
TTACT
GGCAGACTCATAGGGGAAAAAGACGGTAAGAACTATGCTATATACAATTTGAAA
AAGCCT
TTATTTGAGAACCTGTCGGGCGCCACCGTCGAGAAATTGTCCCTTAAAAACGTA
GCTATA
AGCGGAAAGAATGACATCGGTAGTCTTGCAAACGAGGCTACTAACGGGACAAAG
ATTAA
ACAAGTGCACGTAGATGGGtgtgtcgacggcatcattacctccaaaactaaatc
tgacgatgacgataaaaacaaa
gcgctgaacctgcagtgcattaaaataaagaatgaggatttgacattcatcgca
gaaaaaaatagcttcagcgaagagccgttcc
aagatgagatagtaagctacaacaccaagaacaagccgcttaattttaattact
cgttagataaaatcatagttgactacaaccttc
aatcgaagatcacgttaccgaatgacagaacaactcctgtcacaaaaggaattc
cctatgcacctgagtataagtcaaatgccgc
gtcaacaatagagattcataatatagatgacaacaccatctatcaatatctgta
cgctcagaaaagtccaacaactcttcagcgtat
aacaatgaccaatagtgtcgatgacgcattgataaattctaccaagatatactc
ttatttcccgagcgtcatctccaaagttaatcaag
gtgctcaaggcattctatttttgcaatgggtccgagacatcatagatgacttca
ctaatgagtcgtctcagaaaaccacgattgataaa
atatcagatgtttccaccatcgtcccctacatcggacctgcgcttaacattgtg
aagcaggggtatgaggggaattttatcggagcgtt
agaaactacgggggttgtgctattacttgaatacataccagagataacattgcc
cgttatagcggccctcagtatcgcagaatcaag
tacacaaaaagaaaagataatcaaaacaatcgacaacttcctagaaaagaggta
cgaaaaatggatagaggtttataaactcg
tgaaagcgaaatggttaggcactgttaatacgcagttccaaaagagatcctatc
aaatgtatagatcactggagtaccaggtggat
gccataaagaaaattatcgactatgaatataaaatatattcaggtccagataag
gagcagatagctgatgaaataaacaatttaaa
aaacaaacttgaagagaaggcgaataaggccatgatcaatatcaatatttttat
gcgagaatcttcacgatcttttttggtaaatcaga
tgattaacgaagccaaaaagcagctgcttgagttcgacacacagtccaaaaaca
tactaatgcaatatatcaaagcaaactcaa
aattcattggaattactgagctgaagaaactggaatccaaaataaataaagtat
tctctaccccgatcccgttctcttactctaaaaac
cttgactgctgggtagataacgaagaagatattgacgttctagagtaataagct
t SEQ ID6 GHRP linker
Catatgccggttggatccatccaggtcgactttaaactgcagggtgttactcta
gagggcggtggcggtagcggtggcggtggcag 



cggcggtggcggtagcgcactagtgggcagctcatttctgtctccggaacatca
acgggtgcagcagcgtaaagagagtaaaaa
gccgccagcgaaattacagcctcgctaatagaagcttaagggcgaattc SEQ
ID7 GHRP-C
fusioncatatgccggttggatccatgccgatcaccatcaacaacttcaactac
agcgatccggtggataacaaaaacatcctgtacctgga
tacccatctgaataccctggcgaacgaaccggaaaaagcgtttcgtatcaccgg
caacatttgggttattccggatcgttttagccgt
aacagcaacccgaatctgaataaaccgccgcgtgttaccagcccgaaaagcggt
tattacgatccgaactatctgagcaccgat
agcgataaagataccttcctgaaagaaatcatcaaactgttcaaacgcatcaac
agccgtgaaattggcgaagaactgatctatc
gcctgagcaccgatattccgtttccgggcaacaacaacaccccgatcaacacct
ttgatttcgatgtggatttcaacagcgttgatgtt
aaaacccgccagggtaacaattgggtgaaaaccggcagcattaacccgagcgtg
attattaccggtccgcgcgaaaacattatt
gatccggaaaccagcacctttaaactgaccaacaacacctttgcggcgcaggaa
ggttttggcgcgctgagcattattagcattag
cccgcgctttatgctgacctatagcaacgcgaccaacgatgttggtgaaggccg
tttcagcaaaagcgaattttgcatggacccgat
cctgatcctgatgcatgaactgaaccatgcgatgcataacctgtatggcatcgc
gattccgaacgatcagaccattagcagcgtga
ccagcaacatcttttacagccagtacaacgtgaaactggaatatgcggaaatct
atgcgtttggcggtccgaccattgatctgattcc
gaaaagcgcgcgcaaatacttcgaagaaaaagcgctggattactatcgcagcat
tgcgaaacgtctgaacagcattaccaccg
cgaatccgagcagcttcaacaaatatatcggcgaatataaacagaaactgatcc
gcaaatatcgctttgtggtggaaagcagcgg
cgaagttaccgttaaccgcaataaattcgtggaactgtacaacgaactgaccca
gatcttcaccgaatttaactatgcgaaaatcta
taacgtgcagaaccgtaaaatctacctgagcaacgtgtataccccggtgaccgc
gaatattctggatgataacgtgtacgatatcc
agaacggctttaacatcccgaaaagcaacctgaacgttctgtttatgggccaga
acctgagccgtaatccggcgctgcgtaaagt
gaacccggaaaacatgctgtacctgttcaccaaattttgcgtcgacgcgattga
tggtcgtagcctgtacaacaaaaccctgcagtg
tcgtgaactgctggtgaaaaacaccgatctgccgtttattggcgatatcagcga
tgtgaaaaccgatatcttcctgcgcaaagatatc
aacgaagaaaccgaagtgatctactacccggataacgtgagcgttgatcaggtg
atcctgagcaaaaacaccagcgaacatgg
tcagctggatctgctgtatccgagcattgatagcgaaagcgaaattctgccggg
cgaaaaccaggtgttttacgataaccgtaccc
agaacgtggattacctgaacagctattactacctggaaagccagaaactgagcg
ataacgtggaagattttacctttacccgcagc
attgaagaagcgctggataacagcgcgaaagtttacacctattttccgaccctg
gcgaacaaagttaatgcgggtgttcagggcgg
tctgtttctgatgtgggcgaacgatgtggtggaagattt
caecaccaacatcctg egtaaagataccctggataaaatcagcgatgtt
agcgcgattattccgtatattggtccggcgctgaacattagcaatagcgtgcgt
cgtggcaattttaccgaagcgtttgcggttaccgg
tgtgaccattctgctggaagcgtttccggaatttaccattccggcgctgggtgc
gtttgtgatctatagcaaagtgcaggaacgcaac
gaaatcatcaaaaccatcgataactgcctggaacagcgtattaaacgctggaaa
gatagctatgaatggatgatgggcacctgg
ctgagccgtattatcacccagttcaacaacatcagctaccagatgtacgatagc
ctgaactatcaggcgggtgcgattaaagcga
aaatcgatctggaatacaaaaaatacagcggcagcgataaagaaaacatcaaaa
gccaggttgaaaacctgaaaaacagcc
tggatgtgaaaattagcgaagcgatgaataacatcaacaaattcatccgcgaat
gcagcgtgacctacctgttcaaaaacatgctg
ccgaaagtgatcgatgaactgaacgaatttgatcgcaacaccaaagcgaaactg
atcaacctgatcgatagccacaacattattc
tggtgggcgaagtggataaactgaaagcgaaagttaacaacagcttccagaaca
ccatcccgtttaacatcttcagctataccaa
caacagcctgctgaaagatatcatcaacgaatacttcaatctagagggcggtgg
cggtagcggtggcggtggcagcggcggtgg
cggtagcgcactagtgggcagctcatttctgtctccggaacatcaacgggtgca
gcagcgtaaagagagtaaaaagccgccag
cgaaattacagcctcgctaatagaagcttaagggcgaattc SEQ ID8
GHRP-C fusion 



PITINNFNYSDPVDNKNILYLDTHLNTLANEPEKAFRITGNIWVIPDRFSRNSN
PNLNKPPRVT
SPKSGYYDPNYLSTDSDKDTFLKEIIKLFKRINSREIGEELIYRLSTDIPFPGN
NNTPINTFDFDV
DFNSVDVKTRQGNNWVKTGSINPSVIITGPRENIIDPETSTFKLTNNTFAAQEG
FGALSIISISP
RFMLTYSNATNDVGEGRFSKSEFCMDPILILMHELNHAMHNLYGIAIPNDQTIS
SVTSNIFYSQ
YNVKLEYAEIYAFGGPTIDLIPKSARKYFEEKALDYYRSIAKRLNSITTANPSS
FNKYIGEYKQKLIRKYRFVVESSGEVTVNRNKFVELYNELTQIFTEFNYAKIYN
VQNRKIYLSNVYTPVTANILDD
NVYDIQNGFNIPKSNLNVLFMGQNLSRNPALRKVNPENMLYLFTKFCVDAIDGR
SLYNKTLQ
CRELLVKNTDLPFIGDISDVKTDIFLRKDINEETEVIYYPDNVSVDQVILSKNT
SEHGQLDLLYP
SIDSESEILPGENQVFYDNRTQNVDYLNSYYYLESQKLSDNVEDFTFTRSIEEA
LDNSAKVYT
YFPTLANKVNAGVQGGLFLMWANDVVEDFTTNILRKDTLDKISDVSAIIPYIGP
ALNISNSVRR
GNFTEAFAVTGVTILLEAFPEFTIPALGAFVIYSKVQERNEIIKTIDNCLEQRI
KRWKDSYEWM
MGTWLSRIITQFNNISYQMYDSLNYQAGAIKAKIDLEYKKYSGSDKENIKSQVE
NLKNSLDVKI
SEAMNNINKFIRECSVTYLFKNMLPKVIDELNEFDRNTKAKLINLIDSHNIILV
GEVDKLKAKVN
NSFQNTIPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGGSALVGSSFL
SPEHQRVQ QRKESKKPPAKLQPR SEQ ID9 GHRH-D fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGD
SSTPEDTFDF
TRHTTNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSF
EGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKR
IRPQVSEGFF
SQDGPNVQFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIP
SSWISNIDKYK
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFS
RHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVD
KSEEKLYDDD
DKDRWGSSLQCIKVKNNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLD
ESILDGQVPI
NPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVEN
ITLTTSVEEA
LGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTNIMKKDTLDKISDV
SVIIPYIGPAL
NIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTI
ENCLEQRVKR
WKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQADAIKAKIDLEYKKYSGSDK
ENIKSQVE
NLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELIN
LIDSHNIILVGE
VDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGG
SALVYADA IFTNSYRKVLGQLSARKLLQDIMSRQQGESNQERGA SEQ ID10
EGF-D fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGD
SSTPEDTFDF
TRHTTNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSF
EGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKR
IRPQVSEGFF
SQDGPNVQFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIP
SSWISNIDKYK 



KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFS
RHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVD
KSEEKLYDDD
DKDRWGSSLQCIKVKNNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLD
ESILDGQVPI
NPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVEN
ITLTTSVEEA
LGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTNIMKKDTLDKISDV
SVIIPYIGPAL
NIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTI
ENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQADAIKAKIDL
EYKKYSGSDKENIKSQVE
NLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELIN
LIDSHNIILVGE
VDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGG
SALVNSDS
ECPLSHDGYCLHDGVCMYIEALDKYACNCVVGYIGERCQYRDLKWWELR SEQ
ID1 1 NGF-D fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDS
STPEDTFDF
TRHTTNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSF
EGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKR
IRPQVSEGFF
SQDGPNVQFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIP
SSWISNIDKYK
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFS
RHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVD
KSEEKLYDDD
DKDRWGSSLQCIKVKNNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLD
ESILDGQVPI
NPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVEN
ITLTTSVEEA
LGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEWEDFTTNIMKKDTLDKISDVS
VIIPYIGPAL
NIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTI
ENCLEQRVKR
WKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQADAIKAKIDLEYKKYSGSDK
ENIKSQVE
NLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELIN
LIDSHNIILVGE
VDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGG
SGGGGSG
GGGSGGGGSGGGGSALVEPHSESNVPAGHTIPQAHWTKLQHSLDTALRRARSAP
AAAIAA
RVAGQTRNITVDPRLFKKRRLRSPRVLFSTQPPREAADTQDLDFEVGGAAPFNR
THRSKRS
SSHPIFHRGEFSVCDSVSVWVGDKTTATDIKGKEVMVLGEVNINNSVFKQYFFE
TKCRDPNP
VDSGCRGIDSKHWNSYCTTTHTFVKALTMDGKQAAWRFIRIDTACVCVLSRKAV
RRA SEQ ID12 LEP1 16-122-D fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGD
SSTPEDTFDF
TRHTTNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSF
EGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKR
IRPQVSEGFF
SQDGPNVQFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIP
SSWISNIDKYK
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFS
RHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVD
KSEEKLYDDD 



DKDRWGSSLQCIKVKNNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLD
ESILDGQVPI
NPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVEN
ITLTTSVEEA
LGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTNIMKKDTLDKISDV
SVIIPYIGPAL
NIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTI
ENCLEQRVKR
WKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQADAIKAKIDLEYKKYSGSDK
ENIKSQVE
NLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELIN
LIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFNLEGG
GGSGGGGSGGGGSALVSCHL PWA SEQ ID13 VIP-D fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGD
SSTPEDTFDF
TRHTTNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSF
EGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKR
IRPQVSEGFF
SQDGPNVQFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIP
SSWISNIDKYK
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFS
RHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVD
KSEEKLYDDD
DKDRWGSSLQCIKVKNNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLD
ESILDGQVPI
NPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVEN
ITLTTSVEEA
LGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTNIMKKDTLDKISDV
SVIIPYIGPAL
NIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTI
ENCLEQRVKR
WKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQADAIKAKIDLEYKKYSGSDK
ENIKSQVE
NLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELIN
LIDSHNIILVGE
VDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGG
SALVHSDA VFTDNYTRLRKQMAVKKYLNSILN SEQ ID14 LEP1
16-122-C fusion
PITINNFNYSDPVDNKNILYLDTHLNTLANEPEKAFRITGNIWVIPDRFSRNSN
PNLNKPPRVT
SPKSGYYDPNYLSTDSDKDTFLKEIIKLFKRINSREIGEELIYRLSTDIPFPGN
NNTPINTFDFDV
DFNSVDVKTRQGNNWVKTGSINPSVIITGPRENIIDPETSTFKLTNNTFAAQEG
FGALSIISISP
RFMLTYSNATNDVGEGRFSKSEFCMDPILILMHELNHAMHNLYGIAIPNDQTIS
SVTSNIFYSQ
YNVKLEYAEIYAFGGPTIDLIPKSARKYFEEKALDYYRSIAKRLNSITTANPSS
FNKYIGEYKQK
LIRKYRFVVESSGEVTVNRNKFVELYNELTQIFTEFNYAKIYNVQNRKIYLSNV
YTPVTANILDD
NVYDIQNGFNIPKSNLNVLFMGQNLSRNPALRKVNPENMLYLFTKFCVDAIDGR
SLYNKTLQ
CRELLVKNTDLPFIGDISDVKTDIFLRKDINEETEVIYYPDNVSVDQVILSKNT
SEHGQLDLLYP
SIDSESEILPGENQVFYDNRTQNVDYLNSYYYLESQKLSDNVEDFTFTRSIEEA
LDNSAKVYT
YFPTLANKVNAGVQGGLFLMWANDVVEDFTTNILRKDTLDKISDVSAIIPYIGP
ALNISNSVRR
GNFTEAFAVTGVTILLEAFPEFTIPALGAFVIYSKVQERNEIIKTIDNCLEQRI
KRWKDSYEWM
MGTWLSRIITQFNNISYQMYDSLNYQAGAIKAKIDLEYKKYSGSDKENIKSQVE
NLKNSLDVKI 



SEAMNNINKFIRECSVTYLFKNMLPKVIDELNEFDRNTKAKLINLIDSHNIILV
GEVDKLKAKVN
NSFQNTIPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGGSALVSCHLP
WA SEQ ID1 5 IGF1-C fusion
PITINNFNYSDPVDNKNILYLDTHLNTLANEPEKAFRITGNIWVIPDRFSRNSN
PNLNKPPRVT
SPKSGYYDPNYLSTDSDKDTFLKEIIKLFKRINSREIGEELIYRLSTDIPFPGN
NNTPINTFDFDV
DFNSVDVKTRQGNNWVKTGSINPSVIITGPRENIIDPETSTFKLTNNTFAAQEG
FGALSIISISPRFMLTYSNATNDVGEGRFSKSEFCMDPILILMHELNHAMHNLY
GIAIPNDQTISSVTSNIFYSQ
YNVKLEYAEIYAFGGPTIDLIPKSARKYFEEKALDYYRSIAKRLNSITTANPSS
FNKYIGEYKQK
LIRKYRFVVESSGEVTVNRNKFVELYNELTQIFTEFNYAKIYNVQNRKIYLSNV
YTPVTANILDD
NVYDIQNGFNIPKSNLNVLFMGQNLSRNPALRKVNPENMLYLFTKFCVDAIDGR
SLYNKTLQ
CRELLVKNTDLPFIGDISDVKTDIFLRKDINEETEVIYYPDNVSVDQVILSKNT
SEHGQLDLLYP
SIDSESEILPGENQVFYDNRTQNVDYLNSYYYLESQKLSDNVEDFTFTRSIEEA
LDNSAKVYT
YFPTLANKVNAGVQGGLFLMWANDVVEDFTTNILRKDTLDKISDVSAIIPYIGP
ALNISNSVRR
GNFTEAFAVTGVTILLEAFPEFTIPALGAFVIYSKVQERNEIIKTIDNCLEQRI
KRWKDSYEWM
MGTWLSRIITQFNNISYQMYDSLNYQAGAIKAKIDLEYKKYSGSDKENIKSQVE
NLKNSLDVKI
SEAMNNINKFIRECSVTYLFKNMLPKVIDELNEFDRNTKAKLINLIDSHNIILV
GEVDKLKAKVN
NSFQNTIPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGGSAL
VGPETLCGAELVDAL
QFVCGDRGFYFNKPTGYGSSSRRAPQTGIVDECCFRSCDLRRLEMYCAPLKPAK
SA SEQ ID1 6 SST-C fusion
PITINNFNYSDPVDNKNILYLDTHLNTLANEPEKAFRITGNIWVIPDRFSRNSN
PNLNKPPRVT
SPKSGYYDPNYLSTDSDKDTFLKEIIKLFKRINSREIGEELIYRLSTDIPFPGN
NNTPINTFDFDV
DFNSVDVKTRQGNNWVKTGSINPSVIITGPRENIIDPETSTFKLTNNTFAAQEG
FGALSIISISP
RFMLTYSNATNDVGEGRFSKSEFCMDPILILMHELNHAMHNLYGIAIPNDQTIS
SVTSNIFYSQ
YNVKLEYAEIYAFGGPTIDLIPKSARKYFEEKALDYYRSIAKRLNSITTANPSS
FNKYIGEYKQK
LIRKYRFVVESSGEVTVNRNKFVELYNELTQIFTEFNYAKIYNVQNRKIYLSNV
YTPVTANILDD
NVYDIQNGFNIPKSNLNVLFMGQNLSRNPALRKVNPENMLYLFTKFCVDAIDGR
SLYN KTLQ
CRELLVKNTDLPFIGDISDVKTDIFLRKDINEETEVIYYPDNVSVDQVILSKNT
SEHGQLDLLYP
SIDSESEILPGENQVFYDNRTQNVDYLNSYYYLESQKLSDNVEDFTFTRSIEEA
LDNSAKVYT
YFPTLANKVNAGVQGGLFLMWANDVVEDFTTNILRKDTLDKISDVSAIIPYIGP
ALNISNSVRR
GNFTEAFAVTGVTILLEAFPEFTIPALGAFVIYSKVQERNEIIKTIDNCLEQRI
KRWKDSYEWM
MGTWLSRIITQFNNISYQMYDSLNYQAGAIKAKIDLEYKKYSGSDKENIKSQVE
NLKNSLDVKI
SEAMNNINKFIRECSVTYLFKNMLPKVIDELNEFDRNTKAKLINLIDSHNIILV
GEVDKLKAKVN
NSFQNTIPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGGSGGGGSGGG
GSGGGG SGGGGSALVAGCKNFFWKTFTSC SEQ ID17 GHRP-D fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGD
SSTPEDTFDF 



TRHTTNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSF
EGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKR
IRPQVSEGFF
SQDGPNVQFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIP
SSWISNIDKYK
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSR
HYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVD
KSEEKLYDDD
DKDRWGSSLQCIKVKNNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLD
ESILDGQVPI
NPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVEN
ITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTNIMK
KDTLDKISDVSVIIPYIGPAL
NIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTI
ENCLEQRVKR
WKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQADAIKAKIDLEYKKYSGSDK
ENIKSQVE
NLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELIN
LIDSHNIILVGE
VDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGG
SALVGSSF LSPEHQRVQQRKESKKPPAKLQPR SEQ ID18 IGF1-D
fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGD
SSTPEDTFDF
TRHTTNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSF
EGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKR
IRPQVSEGFF
SQDGPNVQFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIP
SSWISNIDKYK
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFS
RHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVD
KSEEKLYDDD
DKDRWGSSLQCIKVKNNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLD
ESILDGQVPI
NPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVEN
ITLTTSVEEA
LGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTNIMKKDTLDKISDV
SVIIPYIGPAL
NIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTI
ENCLEQRVKR
WKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQADAIKAKIDLEYKKYSGSDK
ENIKSQVE
NLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELIN
LIDSHNIILVGE
VDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGG
SALVGPET
LCGAELVDALQFVCGDRGFYFNKPTGYGSSSRRAPQTGIVDECCFRSCDLRRLE
MYCAPLK PAKSA SEQ ID1 9 NGF-C fusion
PITINNFNYSDPVDNKNILYLDTHLNTLANEPEKAFRITGNIWVIPDRFSRNSN
PNLNKPPRVT
SPKSGYYDPNYLSTDSDKDTFLKEIIKLFKRINSREIGEELIYRLSTDIPFPGN
NNTPINTFDFDV
DFNSVDVKTRQGNNWVKTGSINPSVIITGPRENIIDPETSTFKLTNNTFAAQEG
FGALSIISISP
RFMLTYSNATNDVGEGRFSKSEFCMDPILILMHELNHAMHNLYGIAIPNDQTIS
SVTSNIFYSQ
YNVKLEYAEIYAFGGPTIDLIPKSARKYFEEKALDYYRSIAKRLNSITTANPSS
FNKYIGEYKQK
LIRKYRFVVESSGEVTVNRNKFVELYNELTQIFTEFNYAKIYNVQNRKIYLSNV
YTPVTANILDD 



NVYDIQNGFNIPKSNLNVLFMGQNLSRNPALRKVNPENMLYLFTKFCVDAIDGR
SLYNKTLQ
CRELLVKNTDLPFIGDISDVKTDIFLRKDINEETEVIYYPDNVSVDQVILSKNT
SEHGQLDLLYP
SIDSESEILPGENQVFYDNRTQNVDYLNSYYYLESQKLSDNVEDFTFTRSIEEA
LDNSAKVYT
YFPTLANKVNAGVQGGLFLMWANDVVEDFTTNILRKDTLDKISDVSAIIPYIGP
ALNISNSVRR
GNFTEAFAVTGVTILLEAFPEFTIPALGAFVIYSKVQERNEIIKTIDNCLEQRI
KRWKDSYEWM
MGTWLSRIITQFNNISYQMYDSLNYQAGAIKAKIDLEYKKYSGSDKENIKSQVE
NLKNSLDVKI
SEAMNNINKFIRECSVTYLFKNMLPKVIDELNEFDRNTKAKLINLIDSHNIILV
GEVDKLKAKVN
NSFQNTIPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGGSALVEPHSE
SNVPAGHTIPQAHWTKLQHSLDTALRRARSAPAAAIAARVAGQTRNITVDPRLF
KKRRLRSPRVLFSTQPP
REAADTQDLDFEVGGAAPFNRTHRSKRSSSHPIFHRGEFSVCDSVSVWVGDKTT
ATDIKGK
EVMVLGEVNINNSVFKQYFFETKCRDPNPVDSGCRGIDSKHWNSYCTTTHTFVK
ALTMDGK QAAWRFIRIDTACVCVLSRKAVRRA SEQ ID20 SST14-D
fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGD
SSTPEDTFDF
TRHTTNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSF
EGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKR
IRPQVSEGFF
SQDGPNVQFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIP
SSWISNIDKYK
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFS
RHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVD
KSEEKLYDDD
DKDRWGSSLQCIKVKNNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLD
ESILDGQVPI
NPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVEN
ITLTTSVEEA
LGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTNIMKKDTLDKISDV
SVIIPYIGPAL
NIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTI
ENCLEQRVKR
WKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQADAIKAKIDLEYKKYSGSDK
ENIKSQVE
NLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELIN
LIDSHNIILVGE
VDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGG
SGGGGSA LVAGCKNFFWKTFTSC SEQ ID21 VIP-C fusion
PITINNFNYSDPVDNKNILYLDTHLNTLANEPEKAFRITGNIWVIPDRFSRNSN
PNLNKPPRVT
SPKSGYYDPNYLSTDSDKDTFLKEIIKLFKRINSREIGEELIYRLSTDIPFPGN
NNTPINTFDFDV
DFNSVDVKTRQGNNWVKTGSINPSVIITGPRENIIDPETSTFKLTNNTFAAQEG
FGALSIISISP
RFMLTYSNATNDVGEGRFSKSEFCMDPILILMHELNHAMHNLYGIAIPNDQTIS
SVTSNIFYSQ
YNVKLEYAEIYAFGGPTIDLIPKSARKYFEEKALDYYRSIAKRLNSITTANPSS
FNKYIGEYKQK
LIRKYRFVVESSGEVTVNRNKFVELYNELTQIFTEFNYAKIYNVQNRKIYLSNV
YTPVTANILDD
NVYDIQNGFNIPKSNLNVLFMGQNLSRNPALRKVNPENMLYLFTKFCVDAIDGR
SLYNKTLQ
CRELLVKNTDLPFIGDISDVKTDIFLRKDINEETEVIYYPDNVSVDQVILSKNT
SEHGQLDLLYP 



SIDSESEILPGENQVFYDNRTQNVDYLNSYYYLESQKLSDNVEDFTFTRSIEEA
LDNSAKVYT
YFPTLANKVNAGVQGGLFLMWANDVVEDFTTNILRKDTLDKISDVSAIIPYIGP
ALNISNSVRR
GNFTEAFAVTGVTILLEAFPEFTIPALGAFVIYSKVQERNEIIKTIDNCLEQRI
KRWKDSYEWM
MGTWLSRIITQFNNISYQMYDSLNYQAGAIKAKIDLEYKKYSGSDKENIKSQVE
NLKNSLDVKI
SEAMNNINKFIRECSVTYLFKNMLPKVIDELNEFDRNTKAKLINLIDSHNIILV
GEVDKLKAKVN
NSFQNTIPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGGSALVHSDAV
FTDNYTRL RKQMAVKKYLNSILN SEQ ID22 ghrelin-A
fusionEFVNKQFNYKDPVNGVDIAYIKIPNAGQMQPVKAFKIHNKIWVIPERD
TFTNPEEGDLNPPPE
AKQVPVSYYDSTYLSTDNEKDNYLKGVTKLFERIYSTDLGRMLLTSIVRGIPFW
GGSTIDTELK
VIDTNCINVIQPDGSYRSEELNLVIIGPSADIIQFECKSFGHEVLNLTRNGYGS
TQYIRFSPDFT
FGFEESLEVDTNPLLGAGKFATDPAVTLAHELIHAGHRLYGIAINPNRVFKVNT
NAYYEMSGL
EVSFEELRTFGGHDAKFIDSLQENEFRLYYYNKFKDIASTLNKAKSIVGTTASL
QYMKNVFKE
KYLLSEDTSGKFSVDKLKFDKLYKMLTEIYTEDNFVKFFKVLNRKTYLNFDKAV
FKINIVPKVN
YTIYDGFNLRNTNLAANFNGQNTEINNMNFTKLKNFTGLFEFYKLLCVDGIITS
KTKSDDDDKN
KALNLQCIKVNNWDLFFSPSEDNFTNDLNKGEEITSDTNIEAAEENISLDLIQQ
YYLTFNFDNE
PENISIENLSSDIIGQLELMPNIERFPNGKKYELDKYTMFHYLRAQEFEHGKSR
IALTNSVNEA
LLNPSRVYTFFSSDYVKKVNKATEAAMFLGWVEQLVYDFTDETSEVSTTDKIAD
ITIIIPYIGPA
LNIGNMLYKDDFVGALIFSGAVILLEFIPEIAIPVLGTFALVSYIANKVLTVQT
IDNALSKRNEKW
DEVYKYIVTNWLAKVNTQIDLIRKKMKEALENQAEATKAIINYQYNQYTEEEKN
NINFNIDDLS
SKLNESINKAMININKFLNQCSVSYLMNSMIPYGVKRLEDFDASLKDALLKYIY
DNRGTLIGQV
DRLKDKVNNTLSTDIPFQLSKYVDNQRLLSTLEGGGGSGGGGSGGGGSALVGSS
FLSPEHQ RVQQRKESKKPPAKLQPR SEQ ID23 Protein sequence
of the CP-hGHRH29 N8A K12N M27L-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANI
LDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSIEGR
YADAIFTASYR
NVLGQLSARKLLQDILSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVA
DKDSISQEIF
ENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEE
IVFYDDITKYVDY
LNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGL
FLNWANEWE
DFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLE
GFPEFTIPALGVF
TFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMY
DSLSYQADAIK
AKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFK
NMLPKVIDELNK 



FDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKD
IINEYFN SEQ ID24 Protein sequence N-termianal-hGHRH29
N8A M27L-LHD fusion
HVDAIFTQSYRKVLAQLSARKLLQDILNRNNNNNNNNNNTWPVKDFNYSDPVND
NDILYLRIPQ
NKLITTPVKAFMITQNIWVIPERFSSDTNPSLSKPPRPTSKYQSYYDPSYLSTD
EQKDTFLKGIIK
LFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHTTNIAVEKFENGSW
KVTNIITPSVLIF
GPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLLTFSDVTSNQSSAV
LGKSIFCMDPVI
ALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNVQFEELYTFGGLDVE
IIPQIERSQLR
EKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNFDKDNTGNFWNID
KFNSLYSDLTN
VMSEWYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRDGFNLTNKGFNIENS
GQNIERNPALQKLSSESWDLFTKVCVDKSEEKLYDDDDKDRWGSSLQCIKVKNN
RLPYVADKDSISQEIFENK
IITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVF
YDDITKYVDYLNS
YYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLN
WANEWEDFTT
NIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPE
FTIPALGVFTFYS
SIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLS
YQADAIKAKID
LEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLP
KVIDELNKFDLR
TKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINE
YFN SEQ ID25 lgA-HNtet-SST1 4 fusion
ESNQPEKNGTATKPENSGNTTSENGQTEPEKKLELRNVSDIELYSQTNGTYRQH
VSLDGIPEN
TDTYFVKVKSSAFKDVYIPVASITEEKRNGQSVYKITAKAEKLQQELENKYVDN
FTFYLDKKAKE
ENTNFTSFSNLVKAINQNPSGTYHLAASLNANEVELGPDERSYIKDTFTGRLIG
EKDGKNYAIYN LKKPLFENLSGATVEKLSLKNVAISGKNDIGSLAN
EATNGTKIKQVHVDGCVDGIITSKTKSDDD
DKNKALNLQCIKIKNEDLTFIAEKNSFSEEPFQDEIVSYNTKNKPLNFNYSLDK
IIVDYNLQSKITL
PNDRTTPVTKGIPYAPEYKSNAASTIEIHNIDDNTIYQYLYAQKSPTTLQRITM
TNSVDDALINSTK
lYSYFPSVISKVNQGAQGILFLQWVRDIIDDFTNESSQKTTIDKISDVSTIVPY
IGPALNIVKQGYE
GNFIGALETTGWLLLEYIPEITLPVIAALSIAESSTQKEKIIKTIDNFLEKRYE
KWIEVYKLVKAKWL
GTVNTQFQKRSYQMYRSLEYQVDAIKKIIDYEYKIYSGPDKEQIADEINNLKNK
LEEKANKAMINI
NIFMRESSRSFLVNQMINEAKKQLLEFDTQSKNILMQYIKANSKFIGITELKKL
ESKINKVFSTPIP
FSYSKNLDCWVDNEEDIDVLEGGGGSGGGGSGGGGSALVAGCKNFFWKTFTSC
SEQ ID26 lgA-HNtet-GHRP fusion
ESNQPEKNGTATKPENSGNTTSENGQTEPEKKLELRNVSDIELYSQTNGTYRQH
VSLDGIPEN
TDTYFVKVKSSAFKDVYIPVASITEEKRNGQSVYKITAKAEKLQQELENKYVDN
FTFYLDKKAKE
ENTNFTSFSNLVKAINQNPSGTYHLAASLNANEVELGPDERSYIKDTFTGRLIG
EKDGKNYAIYN LKKPLFENLSGATVEKLSLKNVAISGKNDIGSLAN
EATNGTKIKQVHVDGCVDGIITSKTKSDDD
DKNKALNLQCIKIKNEDLTFIAEKNSFSEEPFQDEIVSYNTKNKPLNFNYSLDK
IIVDYNLQSKITL
PNDRTTPVTKGIPYAPEYKSNAASTIEIHNIDDNTIYQYLYAQKSPTTLQRITM
TNSVDDALINSTK
lYSYFPSVISKVNQGAQGILFLQWVRDIIDDFTNESSQKTTIDKISDVSTIVPY
IGPALNIVKQGYE
GNFIGALETTGVVLLLEYIPEITLPVIAALSIAESSTQKEKIIKTIDNFLEKRY
EKWIEVYKLVKAKWL 



GTVNTQFQKRSYQMYRSLEYQVDAIKKIIDYEYKIYSGPDKEQIADEINNLKNK
LEEKANKAMINI
NIFMRESSRSFLVNQMINEAKKQLLEFDTQSKNILMQYIKANSKFIGITELKKL
ESKINKVFSTPIP
FSYSKNLDCWVDNEEDIDVLEGGGGSGGGGSGGGGSALVGSSFLSPEHQRVQQR
KESKKPP AKLQPR SEQ ID27 ghrelin S3W-A fusion
EFVNKQFNYKDPVNGVDIAYIKIPNAGQMQPVKAFKIHNKIWVIPERDTFTNPE
EGDLNPPPEAK
QVPVSYYDSTYLSTDNEKDNYLKGVTKLFERIYSTDLGRMLLTSIVRGIPFWGG
STIDTELKVIDT
NCINVIQPDGSYRSEELNLVIIGPSADIIQFECKSFGHEVLNLTRNGYGSTQYI
RFSPDFTFGFEE
SLEVDTNPLLGAGKFATDPAVTLAHELIHAGHRLYGIAINPNRVFKVNTNAYYE
MSGLEVSFEELRTFGGHDAKFIDSLQENEFRLYYYNKFKDIASTLNKAKSIVGT
TASLQYMKNVFKEKYLLSEDTS
GKFSVDKLKFDKLYKMLTEIYTEDNFVKFFKVLNRKTYLNFDKAVFKINIVPKV
NYTIYDGFNLRN
TNLAANFNGQNTEINNMNFTKLKNFTGLFEFYKLLCVDGIITSKTKSDDDDKNK
ALNLQCIKVNN
WDLFFSPSEDNFTNDLNKGEEITSDTNIEAAEENISLDLIQQYYLTFNFDNEPE
NISIENLSSDIIG
QLELMPNIERFPNGKKYELDKYTMFHYLRAQEFEHGKSRIALTNSVNEALLNPS
RVYTFFSSDY
VKKVNKATEAAMFLGWVEQLVYDFTDETSEVSTTDKIADITIIIPYIGPALNIG
NMLYKDDFVGALI
FSGAVILLEFIPEIAIPVLGTFALVSYIANKVLTVQTIDNALSKRNEKWDEVYK
YIVTNWLAKVNTQI
DLIRKKMKEALENQAEATKAIINYQYNQYTEEEKNNINFNIDDLSSKLNESINK
AMININKFLNQCS
VSYLMNSMIPYGVKRLEDFDASLKDALLKYIYDNRGTLIGQVDRLKDKVNNTLS
TDIPFQLSKYV
DNQRLLSTLEIYALVGSWFLSPEHQRVQQRKESKKPPAKLQPR SEQ ID28
SST28-D fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGD
SSTPEDTFDF
TRHTTNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSF
EGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKR
IRPQVSEGFF
SQDGPNVQFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIP
SSWISNIDKYK
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFS
RHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVD
KSEEKLYDDD
DKDRWGSSLQCIKVKNNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLD
ESILDGQVPI
NPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVEN
ITLTTSVEEA
LGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTNIMKKDTLDKISDV
SVIIPYIGPAL
NIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTI
ENCLEQRVKR
WKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQADAIKAKIDLEYKKYSGSDK
ENIKSQVE
NLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELIN
LIDSHNIILVGE
VDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGG
SGGGGSG GGGSALVSANSNPAMAPRERKAGCKNFFWKTFTSC SEQ ID29
GRP-D fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPT 



SKYQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGD
SSTPEDTFDF
TRHTTNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSF
EGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKR
IRPQVSEGFF
SQDGPNVQFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIP
SSWISNIDKYK
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFS
RHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVD
KSEEKLYDDD
DKDRWGSSLQCIKVKNNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLD
ESILDGQVPI
NPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVEN
ITLTTSVEEA
LGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTNIMKKDTLDKISDV
SVIIPYIGPAL
NIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTI
ENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQADAIKAKIDL
EYKKYSGSDKENIKSQVE
NLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELIN
LIDSHNIILVGE
VDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGG
SALVGNH WAVGHLM SEQ ID30 GRP-B fusion
PVTINNFNYNDPIDNNNIIMMEPPFARGTGRYYKAFKITDRIWIIPERYTFGYK
PEDFNKSSGIF
NRDVCEYYDPDYLNTNDKKNIFLQTMIKLFNRIKSKPLGEKLLEMIINGIPYLG
DRRVPLEEFNT
NIASVTVNKLISNPGEVERKKGIFANLIIFGPGPVLNENETIDIGIQNHFASRE
GFGGIMQMKFC
PEYVSVFNNVQENKGASIFNRRGYFSDPALILMHELIHVLHGLYGIKVDDLPIV
PNEKKFFMQS
TDAIQAEELYTFGGQDPSIITPSTDKSIYDKVLQNFRGIVDRLNKVLVCISDPN
ININIYKNKFKD
KYKFVEDSEGKYSIDVESFDKLYKSLMFGFTETNIAENYKIKTRASYFSDSLPP
VKIKNLLDNEI
YTIEEGFNISDKDMEKEYRGQNKAINKQAYEEISKEHLAVYKIQMCVDEEKLYD
DDDKDRWG
SSLQCIDVDNEDLFFIADKNSFSDDLSKNERIEYNTQSNYIENDFPINELILDT
DLISKIELPSEN
TESLTDFNVDVPVYEKQPAIKKIFTDENTIFQYLYSQTFPLDIRDISLTSSFDD
ALLFSNKVYSF
FSMDYIKTANKVVEAGLFAGWVKQIVNDFVIEANKSNTMDAIADISLIVPYIGL
ALNVGNETAK
GNFENAFEIAGASILLEFIPELLIPVVGAFLLESYIDNKNKIIKTIDNALTKRN
EKWSDMYGLIVAQ
WLSTVNTQFYTIKEGMYKALNYQAQALEEIIKYRYNIYSEKEKSNINIDFNDIN
SKLNEGINQAI
DNINNFINGCSVSYLMKKMIPLAVEKLLDFDNTLKKNLLNYIDENKLYLIGSAE
YEKSKVNKYLK
TIMPFDLSIYTNDTILIEMFNKYNSLEGGGGSGGGGSGGGGSALVGNHWAVGHL
M SEQ ID31 CP-qGHRH29 linker
ggatccGTCGACaacaacaataacaacaacaataacaacaacgacgatgacgat
aaaCATGTGGATGCGATC
TTTACCCAGAGCTATCGGAAGGTTTTGGCCCAACTGTCTGCTCGTAAACTTTTA
CAGGAC
ATTCTGAACAGAGCAgaagcggcagccaaagaagcagccgctaaggcgctgcag
agtctagaataataagctt SEQ ID32 CP-qGHRH29-D fusion
ggatccatgacgtggccagttaaggatttcaactactcagatcctgtaaatgac
aacgatattctgtaccttcgcattccacaaaata
aactgatcaccacaccagtcaaagcattcatgattactcaaaacatttgggtca
ttccagaacgcttttctagtgacacaaatccgag
tttatctaaacctccgcgtccgacgtccaaatatcagagctattacgatccctc
atatctcagtacggacgaacaaaaagatactttc 



cttaaaggtatcattaaactgtttaagcgtattaatgagcgcgatatcgggaaa
aagttgattaattatcttgttgtgggttccccgttcat
gggcgatagctctacccccgaagacacttttgattttacccgtcatacgacaaa
catcgcggtagagaagtttgagaacggatcgt
ggaaagtcacaaacatcattacacctagcgtcttaatttttggtccgctgccaa
acatcttagattatacagccagcctgactttgcag
gggcaacagtcgaatccgagtttcgaaggttttggtaccctgagcattctgaaa
gttgccccggaatttctgctcactttttcagatgtc
accagcaaccagagctcagcagtattaggaaagtcaattttttgcatggacccg
gttattgcactgatgcacgaactgacgcactct
ctgcatcaactgtatgggatcaacatccccagtgacaaacgtattcgtccccag
gtgtctgaaggatttttctcacaggatgggccga
acgtccagttcgaagagttgtatactttcggaggcctggacgtagagatcattc
cccagattgagcgcagtcagctgcgtgagaag
gcattgggccattataaggatattgcaaaacgcctgaataacattaacaaaacg
attccatcttcgtggatctcgaatattgataaat
ataagaaaatttttagcgagaaatataattttgataaagataatacaggtaact
ttgtggttaacattgacaaattcaactccctttaca
gtgatttgacgaatgtaatgagcgaagttgtgtatagttcccaatacaacgtta
agaatcgtacccattacttctctcgtcactacctgccggttttcgcgaacatcc
ttgacgataatatttacactattcgtgacggctttaacttgaccaacaagggct
tcaatattgaaaattcag
gccagaacattgaacgcaacccggccttgcagaaactgtcgagtgaatccgtgg
ttgacctgtttaccaaagtctgcGTCGAC
aacaacaataacaacaacaataacaacaacgacgatgacgataaaCATGTGGAT
GCGATCTTTACCCAGAG
CTATCGGAAGGTTTTGGCCCAACTGTCTGCTCGTAAACTTTTACAGGACATTCT
GAACAG
AGCAgaagcggcagccaaagaagcagccgctaaggcgctgcagtgtattaaagt
gaaaaacaatcggctgccttatgtagc
agataaagatagcattagtcaggagattttcgaaaataaaattatcactgacga
aaccaatgttcagaattattcagataaattttca
ctggacgaaagcatcttagatggccaagttccgattaacccggaaattgttgat
ccgttactgccgaacgtgaatatggaaccgtta
aacctccctggcgaagagatcgtattttatgatgacattacgaaatatgtggac
taccttaattcttattactatttggaaagccagaaa
ctgtccaataacgtggaaaacattactctgaccacaagcgtggaagaggcttta
ggctactcaaataagatttataccttcctcccgt
cgctggcggaaaaagtaaataaaggtgtgcaggctggtctgttcctcaactggg
cgaatgaagttgtcgaagactttaccacgaat
attatgaaaaaggataccctggataaaatctccgacgtctcggttattatccca
tatattggccctgcgttaaatatcggtaatagtgcg
ctgcgggggaattttaaccaggcctttgctaccgcgggcgtcgcgttcctcctg
gagggctttcctgaatttactatcccggcgctcgg
tgtttttacattttactcttccatccaggagcgtgagaaaattatcaaaaccat
cgaaaactgcctggagcagcgggtgaaacgctgg
aaagattcttatcaatggatggtgtcaaactggttatctcgcatcacgacccaa
ttcaaccatattaattaccagatgtatgatagtctgt
cgtaccaagctgacgccattaaagccaaaattgatctggaatataaaaagtact
ctggtagcgataaggagaacatcaaaagcc
aggtggagaaccttaagaatagtctggatgtgaaaatctctgaagctatgaata
acattaacaaattcattcgtgaatgttcggtgac
gtacctgttcaagaatatgctgccaaaagttattgatgaactgaataaatttga
tctgcgtaccaaaaccgaacttatcaacctcatcg
actcccacaacattatccttgtgggcgaagtggatcgtctgaaggccaaagtaa
acgagagctttgaaaatacgatgccgtttaata
ttttttcatataccaataactccttgctgaaagatatcatcaatgaatatttca
atctagaataatgaaagctt SEQ ID33 CP-qGHRH29-D fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGD
SSTPEDTFDF
TRHTTNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSF
EGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKR
IRPQVSEGFF
SQDGPNVQFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIP
SSWISNIDKYK
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFS
RHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVD
NNNNNNNNN 



NDDDDKHVDAIFTQSYRKVLAQLSARKLLQDILNRAEAAAKEAAAKALQCIKVK
NNRLPYVAD
KDSISQEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNM
EPLNLPGEEIVF
YDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAE
KVNKGVQAGL
FLNWANEVVEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAF
ATAGVAFLLE
GFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSR
ITTQFNHINY
QMYDSLSYQADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNI
NKFIRECSVT
YLFKNMLPKVIDELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENT
MPFNIFSYTNN SLLKDIINEYFN SEQ ID34 CP-qGHRH-A fusion
EFVNKQFNYKDPVNGVDIAYIKIPNAGQMQPVKAFKIHNKIWVIPERDTFTNPE
EGDLNPPPE
AKQVPVSYYDSTYLSTDNEKDNYLKGVTKLFERIYSTDLGRMLLTSIVRGIPFW
GGSTIDTELKVIDTNCINVIQPDGSYRSEELNLVIIGPSADIIQFECKSFGHEV
LNLTRNGYGSTQYIRFSPDFT
FGFEESLEVDTNPLLGAGKFATDPAVTLAHELIHAGHRLYGIAINPNRVFKVNT
NAYYEMSGL
EVSFEELRTFGGHDAKFIDSLQENEFRLYYYNKFKDIASTLNKAKSIVGTTASL
QYMKNVFKE
KYLLSEDTSGKFSVDKLKFDKLYKMLTEIYTEDNFVKFFKVLNRKTYLNFDKAV
FKINIVPKVN
YTIYDGFNLRNTNLAANFNGQNTEINNMNFTKLKNFTGLFEFYKLLCVDGIITS
KTKSLIEGRH
VDAIFTQSYRKVLAQLSARKLLQDILNRQQGERNQEQGALAGGGGSGGGGSGGG
GSALVL
QCIKVNNWDLFFSPSEDNFTNDLNKGEEITSDTNIEAAEENISLDLIQQYYLTF
NFDNEPENISI
ENLSSDIIGQLELMPNIERFPNGKKYELDKYTMFHYLRAQEFEHGKSRIALTNS
VNEALLNPS
RVYTFFSSDYVKKVNKATEAAMFLGWVEQLVYDFTDETSEVSTTDKIADITIII
PYIGPALNIGN
MLYKDDFVGALIFSGAVILLEFIPEIAIPVLGTFALVSYIANKVLTVQTIDNAL
SKRNEKWDEVYK
YIVTNWLAKVNTQIDLIRKKMKEALENQAEATKAIINYQYNQYTEEEKNNINFN
IDDLSSKLNES
INKAMININKFLNQCSVSYLMNSMIPYGVKRLEDFDASLKDALLKYIYDNRGTL
IGQVDRLKDK VNNTLSTDIPFQLSKYVDNQRLLST SEQ ID35
CP-qGHRH-C fusion
PITINNFNYSDPVDNKNILYLDTHLNTLANEPEKAFRITGNIWVIPDRFSRNSN
PNLNKPPRVT
SPKSGYYDPNYLSTDSDKDTFLKEIIKLFKRINSREIGEELIYRLSTDIPFPGN
NNTPINTFDFDV
DFNSVDVKTRQGNNWVKTGSINPSVIITGPRENIIDPETSTFKLTNNTFAAQEG
FGALSIISISP
RFMLTYSNATNDVGEGRFSKSEFCMDPILILMHELNHAMHNLYGIAIPNDQTIS
SVTSNIFYSQ
YNVKLEYAEIYAFGGPTIDLIPKSARKYFEEKALDYYRSIAKRLNSITTANPSS
FNKYIGEYKQK
LIRKYRFVVESSGEVTVNRNKFVELYNELTQIFTEFNYAKIYNVQNRKIYLSNV
YTPVTANILDD
NVYDIQNGFNIPKSNLNVLFMGQNLSRNPALRKVNPENMLYLFTKFCVDAIDGR
HVDAIFTQS
YRKVLAQLSARKLLQDILNRQQGERNQEQGALAGGGGSGGGGSGGGGSALVLQC
RELLVK
NTDLPFIGDISDVKTDIFLRKDINEETEVIYYPDNVSVDQVILSKNTSEHGQLD
LLYPSIDSESEI
LPGENQVFYDNRTQNVDYLNSYYYLESQKLSDNVEDFTFTRSIEEALDNSAKVY
TYFPTLAN
KVNAGVQGGLFLMWANDVVEDFTTNILRKDTLDKISDVSAIIPYIGPALNISNS
VRRGNFTEAF
AVTGVTILLEAFPEFTIPALGAFVIYSKVQERNEIIKTIDNCLEQRIKRWKDSY
EWMMGTWLSRI 



ITQFNNISYQMYDSLNYQAGAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDV
KISEAMNNIN
KFIRECSVTYLFKNMLPKVIDELNEFDRNTKAKLINLIDSHNIILVGEVDKLKA
KVNNSFQNTIPF NIFSYTNNSLLKDIINEYFN SEQ ID36 CP-qGHRH-D
fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDS
STPEDTFDF
TRHTTNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSF
EGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKR
IRPQVSEGFF
SQDGPNVQFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIP
SSWISNIDKYK
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFS
RHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVD
GIITSKTKSDD
DDKHVDAIFTQSYRKVLAQLSARKLLQDILNRQQGERNQEQGAALAGGGGSGGG
GSGGGGSALALQCIKVKNNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFS
LDESILDGQVPINPEIVD
PLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTS
VEEALGYSNK
IYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTNIMKKDTLDKISDVSVIIPY
IGPALNIGNSA
LRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQ
RVKRWKDSYQ
WMVSNWLSRITTQFNHINYQMYDSLSYQADAIKAKIDLEYKKYSGSDKENIKSQ
VENLKNSLD
VKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELINLIDSHNI
ILVGEVDRLKAK VNESFENTMPFNIFSYTNNSLLKDIINEYFN SEQ ID37
CP-qGHRH-D N10-PL5 fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGD
SSTPEDTFDF
TRHTTNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSF
EGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKR
IRPQVSEGFF
SQDGPNVQFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIP
SSWISNIDKYK
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFS
RHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVD
NNNNNNNNN
NDDDDKHVDAIFTQSYRKVLAQLSARKLLQDILNRQQGERNQEQGAPAPAPLQC
IKVKNNRL
PYVADKDSISQEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLL
PNVNMEPLNLP
GEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTF
LPSLAEKVNK
GVQAGLFLNWANEVVEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRG
NFNQAFATAG
VAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMV
SNWLSRITTQ
FNHINYQMYDSLSYQADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKIS
EAMNNINKFI
RECSVTYLFKNMLPKVIDELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVN
ESFENTMPFNI FSYTNNSLLKDIINEYFN SEQ ID38 CP-qGHRH-D
N10-HX12 fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK 



YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANI
LDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDNNNNNNNNNNDDD
DKHVDAIF
TQSYRKVLAQLSARKLLQDILNRQQGERNQEQGAEAAAKEAAAKALQCIKVKNN
RLPYVADKD
SISQEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEP
LNLPGEEIVFYDDI
TKYVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNK
GVQAGLFLNWA
NEWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVA
FLLEGFPEFTIP
ALGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHI
NYQMYDSLSY
QADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECS
VTYLFKNMLPKV
IDELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTN
NSLLKDIINEYFNSEQ ID39 CP-SST28-D fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGD
SSTPEDTFDF
TRHTTNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSF
EGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKR
IRPQVSEGFF
SQDGPNVQFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIP
SSWISNIDKYK
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFS
RHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVD
GIITSKTKSDD
DDKSANSNPAMAPRERKAGCKNFFWKTFTSCALAGGGGSGGGGSGGGGSALALQ
CIKVK
NNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIV
DPLLPNVNMEP
LNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNK
IYTFLPSLAEK
VNKGVQAGLFLNWANEVVEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSA
LRGNFNQAFA
TAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQ
WMVSNWLSRI
TTQFNHINYQMYDSLSYQADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDV
KISEAMNNIN
KFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELINLIDSHNIILVGEVDRLKA
KVNESFENTMP FNIFSYTNNSLLKDIINEYFN SEQ ID40 CP-SST14-D
fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGD
SSTPEDTFDF
TRHTTNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSF
EGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKR
IRPQVSEGFF
SQDGPNVQFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIP
SSWISNIDKYK
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFS
RHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVD
GIITSKTKSDD 



DDKAGCKNFFWKTFTSCALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVAD
KDSISQ
EIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLP
GEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGV
QAGLFLNWA
NEVVEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGV
AFLLEGFPEFT
IPALGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFN
HINYQMYDS
LSYQADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIR
ECSVTYLFKN
MLPKVIDELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNI
FSYTNNSLLKDII NEYFN SEQ ID41 IgA-CP-SSTI 4-H Ntet
fusion
ESNQPEKNGTATKPENSGNTTSENGQTEPEKKLELRNVSDIELYSQTNGTYRQH
VSLDGIPE
NTDTYFVKVKSSAFKDVYIPVASITEEKRNGQSVYKITAKAEKLQQELENKYVD
NFTFYLDKK
AKEENTNFTSFSNLVKAINQNPSGTYHLAASLNANEVELGPDERSYIKDTFTGR
LIGEKDGKN
YAIYNLKKPLFENLSGATVEKLSLKNVAISGKNDIGSLANEATNGTKIKQVHVD
GCVDGIITSKTKSDDDDKAGCKNFFWKTFTSCALAGGGGSGGGGSGGGGSALAL
QCIKIKNEDLTFIAEKNS
FSEEPFQDEIVSYNTKNKPLNFNYSLDKIIVDYNLQSKITLPNDRTTPVTKGIP
YAPEYKSNAAS
TIEIHNIDDNTIYQYLYAQKSPTTLQRITMTNSVDDALINSTKIYSYFPSVISK
VNQGAQGILFLQ
WVRDIIDDFTNESSQKTTIDKISDVSTIVPYIGPALNIVKQGYEGNFIGALETT
GVVLLLEYIPEIT
LPVIAALSIAESSTQKEKIIKTIDNFLEKRYEKWIEVYKLVKAKWLGTVNTQFQ
KRSYQMYRSL
EYQVDAIKKIIDYEYKIYSGPDKEQIADEINNLKNKLEEKANKAMININIFMRE
SSRSFLVNQMIN
EAKKQLLEFDTQSKNILMQYIKANSKFIGITELKKLESKINKVFSTPIPFSYSK
NLDCWVDNEED IDV SEQ ID42 CP-UTS-A fusion
EFVNKQFNYKDPVNGVDIAYIKIPNAGQMQPVKAFKIHNKIWVIPERDTFTNPE
EGDLNPPPE
AKQVPVSYYDSTYLSTDNEKDNYLKGVTKLFERIYSTDLGRMLLTSIVRGIPFW
GGSTIDTELK
VIDTNCINVIQPDGSYRSEELNLVIIGPSADIIQFECKSFGHEVLNLTRNGYGS
TQYIRFSPDFT
FGFEESLEVDTNPLLGAGKFATDPAVTLAHELIHAGHRLYGIAINPNRVFKVNT
NAYYEMSGL
EVSFEELRTFGGHDAKFIDSLQENEFRLYYYNKFKDIASTLNKAKSIVGTTASL
QYMKNVFKE
KYLLSEDTSGKFSVDKLKFDKLYKMLTEIYTEDNFVKFFKVLNRKTYLNFDKAV
FKINIVPKVN
YTIYDGFNLRNTNLAANFNGQNTEINNMNFTKLKNFTGLFEFYKLLCVDGGGGS
ADDDDKND
DPPISIDLTFHLLRNMIEMARIENEREQAGLNRKYLDEVALAGGGGSGGGGSGG
GGSALVLQ
CIKVNNWDLFFSPSEDNFTNDLNKGEEITSDTNIEAAEENISLDLIQQYYLTFN
FDNEPENISIE
NLSSDIIGQLELMPNIERFPNGKKYELDKYTMFHYLRAQEFEHGKSRIALTNSV
NEALLNPSR
VYTFFSSDYVKKVNKATEAAMFLGWVEQLVYDFTDETSEVSTTDKIADITIIIP
YIGPALNIGNM
LYKDDFVGALIFSGAVILLEFIPEIAIPVLGTFALVSYIANKVLTVQTIDNALS
KRNEKWDEVYKYI
VTNWLAKVNTQIDLIRKKMKEALENQAEATKAIINYQYNQYTEEEKNNINFNID
DLSSKLNESIN
KAMININKFLNQCSVSYLMNSMIPYGVKRLEDFDASLKDALLKYIYDNRGTLIG
QVDRLKDKV NNTLSTDIPFQLSKYVDNQRLLST 



SEQ ID43 CP-hTGF-B GS10-NS fusion
PVTINNFNYNDPIDNNNIIMMEPPFARGTGRYYKAFKITDRIWIIPERYTFGYK
PEDFNKSSGIF
NRDVCEYYDPDYLNTNDKKNIFLQTMIKLFNRIKSKPLGEKLLEMIINGIPYLG
DRRVPLEEFNT
NIASVTVNKLISNPGEVERKKGIFANLIIFGPGPVLNENETIDIGIQNHFASRE
GFGGIMQMKFC
PEYVSVFNNVQENKGASIFNRRGYFSDPALILMHELIHVLHGLYGIKVDDLPIV
PNEKKFFMQS
TDAIQAEELYTFGGQDPSIITPSTDKSIYDKVLQNFRGIVDRLNKVLVCISDPN
ININIYKNKFKD
KYKFVEDSEGKYSIDVESFDKLYKSLMFGFTETNIAENYKIKTRASYFSDSLPP
VKIKNLLDNEI
YTIEEGFNISDKDMEKEYRGQNKAINKQAYEEISKEHLAVYKIQMCVDGGGGSG
GGGSADD
DDKVVSHFNDCPDSHTQFCFHGTCRFLVQEDKPACVCHSGYVGARCEHADLLAA
LAKRLVL
QCIDVDNEDLFFIADKNSFSDDLSKNERIEYNTQSNYIENDFPINELILDTDLI
SKIELPSENTES
LTDFNVDVPVYEKQPAIKKIFTDENTIFQYLYSQTFPLDIRDISLTSSFDDALL
FSNKVYSFFSM
DYIKTANKVVEAGLFAGWVKQIVNDFVIEANKSNTMDAIADISLIVPYIGLALN
VGNETAKGNF
ENAFEIAGASILLEFIPELLIPVVGAFLLESYIDNKNKIIKTIDNALTKRNEKW
SDMYGLIVAQWL
STVNTQFYTIKEGMYKALNYQAQALEEIIKYRYNIYSEKEKSNINIDFNDINSK
LNEGINQAIDNINNFINGCSVSYLMKKMIPLAVEKLLDFDNTLKKNLLNYIDEN
KLYLIGSAEYEKSKVNKYLKTIM PFDLSIYTNDTILIEMFNKYNS SEQ
ID44 CP-hTGF-B GS10-GS20 fusion
PVTINNFNYNDPIDNNNIIMMEPPFARGTGRYYKAFKITDRIWIIPERYTFGYK
PEDFNKSSGIF
NRDVCEYYDPDYLNTNDKKNIFLQTMIKLFNRIKSKPLGEKLLEMIINGIPYLG
DRRVPLEEFNT
NIASVTVNKLISNPGEVERKKGIFANLIIFGPGPVLNENETIDIGIQNHFASRE
GFGGIMQMKFC
PEYVSVFNNVQENKGASIFNRRGYFSDPALILMHELIHVLHGLYGIKVDDLPIV
PNEKKFFMQS
TDAIQAEELYTFGGQDPSIITPSTDKSIYDKVLQNFRGIVDRLNKVLVCISDPN
ININIYKNKFKD
KYKFVEDSEGKYSIDVESFDKLYKSLMFGFTETNIAENYKIKTRASYFSDSLPP
VKIKNLLDNEI
YTIEEGFNISDKDMEKEYRGQNKAINKQAYEEISKEHLAVYKIQMCVDGGGGSG
GGGSADD
DDKVVSHFNDCPDSHTQFCFHGTCRFLVQEDKPACVCHSGYVGARCEHADLLAA
LAGGGG
SGGGGSGGGGSALVLQCIDVDNEDLFFIADKNSFSDDLSKNERIEYNTQSNYIE
NDFPINELIL
DTDLISKIELPSENTESLTDFNVDVPVYEKQPAIKKIFTDENTIFQYLYSQTFP
LDIRDISLTSSF
DDALLFSNKVYSFFSMDYIKTANKVVEAGLFAGWVKQIVNDFVIEANKSNTMDA
IADISLIVPYI
GLALNVGNETAKGNFENAFEIAGASILLEFIPELLIPVVGAFLLESYIDNKNKI
IKTIDNALTKRNE
KWSDMYGLIVAQWLSTVNTQFYTIKEGMYKALNYQAQALEEIIKYRYNIYSEKE
KSNINIDFND
INSKLNEGINQAIDNINNFINGCSVSYLMKKMIPLAVEKLLDFDNTLKKNLLNY
IDENKLYLIGSA EYEKSKVNKYLKTIMPFDLSIYTNDTILIEMFNKYNS SEQ
ID45 Protein sequence of LHN/A
EFVNKQFNYKDPVNGVDIAYIKIPNAGQMQPVKAFKIHNKIWVIPERDTFTNPE
EGDLNPPPE
AKQVPVSYYDSTYLSTDNEKDNYLKGVTKLFERIYSTDLGRMLLTSIVRGIPFW
GGSTIDTELK
VIDTNCINVIQPDGSYRSEELNLVIIGPSADIIQFECKSFGHEVLNLTRNGYGS
TQYIRFSPDFT
FGFEESLEVDTNPLLGAGKFATDPAVTLAHELIHAGHRLYGIAINPNRVFKVNT
NAYYEMSGL 



EVSFEELRTFGGHDAKFIDSLQENEFRLYYYNKFKDIASTLNKAKSIVGTTASL
QYMKNVFKE
KYLLSEDTSGKFSVDKLKFDKLYKMLTEIYTEDNFVKFFKVLNRKTYLNFDKAV
FKINIVPKVN
YTIYDGFNLRNTNLAANFNGQNTEINNMNFTKLKNFTGLFEFYKLLCVDGIITS
KTKSDDDDKN
KALNLQCIKVNNWDLFFSPSEDNFTNDLNKGEEITSDTNIEAAEENISLDLIQQ
YYLTFNFDNE
PENISIENLSSDIIGQLELMPNIERFPNGKKYELDKYTMFHYLRAQEFEHGKSR
IALTNSVNEA
LLNPSRVYTFFSSDYVKKVNKATEAAMFLGWVEQLVYDFTDETSEVSTTDKIAD
ITIIIPYIGPA
LNIGNMLYKDDFVGALIFSGAVILLEFIPEIAIPVLGTFALVSYIANKVLTVQT
IDNALSKRNEKW
DEVYKYIVTNWLAKVNTQIDLIRKKMKEALENQAEATKAIINYQYNQYTEEEKN
NINFNIDDLS
SKLNESINKAMININKFLNQCSVSYLMNSMIPYGVKRLEDFDASLKDALLKYIY
DNRGTLIGQV DRLKDKVNNTLSTDIPFQLSKYVDNQRLLST SEQ ID46
Protein sequence of LHN/B
PVTINNFNYNDPIDNNNIIMMEPPFARGTGRYYKAFKITDRIWIIPERYTFGYK
PEDFNKSSGIF
NRDVCEYYDPDYLNTNDKKNIFLQTMIKLFNRIKSKPLGEKLLEMIINGIPYLG
DRRVPLEEFNT
NIASVTVNKLISNPGEVERKKGIFANLIIFGPGPVLNENETIDIGIQNHFASRE
GFGGIMQMKFCPEYVSVFNNVQENKGASIFNRRGYFSDPALILMHELIHVLHGL
YGIKVDDLPIVPNEKKFFMQS
TDAIQAEELYTFGGQDPSIITPSTDKSIYDKVLQNFRGIVDRLNKVLVCISDPN
ININIYKNKFKD
KYKFVEDSEGKYSIDVESFDKLYKSLMFGFTETNIAENYKIKTRASYFSDSLPP
VKIKNLLDNEI
YTIEEGFNISDKDMEKEYRGQNKAINKQAYEEISKEHLAVYKIQMCVDEEKLYD
DDDKDRWG
SSLQCIDVDNEDLFFIADKNSFSDDLSKNERIEYNTQSNYIENDFPINELILDT
DLISKIELPSEN
TESLTDFNVDVPVYEKQPAIKKIFTDENTIFQYLYSQTFPLDIRDISLTSSFDD
ALLFSNKVYSF
FSMDYIKTANKVVEAGLFAGWVKQIVNDFVIEANKSNTMDAIADISLIVPYIGL
ALNVGNETAK
GNFENAFEIAGASILLEFIPELLIPVVGAFLLESYIDNKNKIIKTIDNALTKRN
EKWSDMYGLIVAQ
WLSTVNTQFYTIKEGMYKALNYQAQALEEIIKYRYNIYSEKEKSNINIDFNDIN
SKLNEGINQAI
DNINNFINGCSVSYLMKKMIPLAVEKLLDFDNTLKKNLLNYIDENKLYLIGSAE
YEKSKVNKYLK TIMPFDLSIYTNDTILIEMFNKYNS SEQ ID47 Protein
sequence of LHN/C
PITINNFNYSDPVDNKNILYLDTHLNTLANEPEKAFRITGNIWVIPDRFSRNSN
PNLNKPPRVT
SPKSGYYDPNYLSTDSDKDTFLKEIIKLFKRINSREIGEELIYRLSTDIPFPGN
NNTPINTFDFDV
DFNSVDVKTRQGNNWVKTGSINPSVIITGPRENIIDPETSTFKLTNNTFAAQEG
FGALSIISISP
RFMLTYSNATNDVGEGRFSKSEFCMDPILILMHELNHAMHNLYGIAIPNDQTIS
SVTSNIFYSQ
YNVKLEYAEIYAFGGPTIDLIPKSARKYFEEKALDYYRSIAKRLNSITTANPSS
FNKYIGEYKQK
LIRKYRFVVESSGEVTVNRNKFVELYNELTQIFTEFNYAKIYNVQNRKIYLSNV
YTPVTANILDD
NVYDIQNGFNIPKSNLNVLFMGQNLSRNPALRKVNPENMLYLFTKFCVDAIDGR
SLYNKTLQ
CRELLVKNTDLPFIGDISDVKTDIFLRKDINEETEVIYYPDNVSVDQVILSKNT
SEHGQLDLLYP
SIDSESEILPGENQVFYDNRTQNVDYLNSYYYLESQKLSDNVEDFTFTRSIEEA
LDNSAKVYT
YFPTLANKVNAGVQGGLFLMWANDVVEDFTTNILRKDTLDKISDVSAIIPYIGP
ALNISNSVRR
GNFTEAFAVTGVTILLEAFPEFTIPALGAFVIYSKVQERNEIIKTIDNCLEQRI
KRWKDSYEWM 



MGTWLSRIITQFNNISYQMYDSLNYQAGAIKAKIDLEYKKYSGSDKENIKSQVE
NLKNSLDVKI
SEAMNNINKFIRECSVTYLFKNMLPKVIDELNEFDRNTKAKLINLIDSHNIILV
GEVDKLKAKVN NSFQNTIPFNIFSYTNNSLLKDIINEYFN SEQ ID48
Protein sequence of LHN/D
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGD
SSTPEDTFDF
TRHTTNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSF
EGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKR
IRPQVSEGFF
SQDGPNVQFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIP
SSWISNIDKYK
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFS
RHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVD
KSEEKLYDDD
DKDRWGSSLQCIKVKNNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLD
ESILDGQVPI
NPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVEN
ITLTTSVEEA
LGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTNIMKKDTLDKISDV
SVIIPYIGPAL
NIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTI
ENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQADAIKAKIDL
EYKKYSGSDKENIKSQVE
NLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELIN
LIDSHNIILVGE VDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFN
SEQ ID49 Protein sequence of lgA-H Ntet
ESNQPEKNGTATKPENSGNTTSENGQTEPEKKLELRNVSDIELYSQTNGTYRQH
VSLDGIPE
NTDTYFVKVKSSAFKDVYIPVASITEEKRNGQSVYKITAKAEKLQQELENKYVD
NFTFYLDKK
AKEENTNFTSFSNLVKAINQNPSGTYHLAASLNANEVELGPDERSYIKDTFTGR
LIGEKDGKN
YAIYNLKKPLFENLSGATVEKLSLKNVAISGKNDIGSLANEATNGTKIKQVHVD
GCVDGIITSKT
KSDDDDKNKALNLQCIKIKNEDLTFIAEKNSFSEEPFQDEIVSYNTKNKPLNFN
YSLDKIIVDYN
LQSKITLPNDRTTPVTKGIPYAPEYKSNAASTIEIHNIDDNTIYQYLYAQKSPT
TLQRITMTNSV
DDALINSTKIYSYFPSVISKVNQGAQGILFLQWVRDIIDDFTNESSQKTTIDKI
SDVSTIVPYIGP
ALNIVKQGYEGNFIGALETTGVVLLLEYIPEITLPVIAALSIAESSTQKEKIIK
TIDNFLEKRYEKWI
EVYKLVKAKWLGTVNTQFQKRSYQMYRSLEYQVDAIKKIIDYEYKIYSGPDKEQ
IADEINNLKN
KLEEKANKAMININIFMRESSRSFLVNQMINEAKKQLLEFDTQSKNILMQYIKA
NSKFIGITELK KLESKINKVFSTPIPFSYSKNLDCWVDNEEDIDV SEQ
ID50 Synthesised Octreotide peptide
Cys-Dphe-Cys-Phe-Dtrp-Lys-Thr-Cys-Thr-ol SEQ ID51
Synthesised GHRH agonist peptide
HIS-ALA-ASP-ALA-ILE-PHE-THR-ASN-SER-TYR-ARG-LYS-VAL-LE
U-GLY-GLN-LEU-SERALA-
ARG-LYS-LEU-LEU-GLN-ASP-ILE-NLE-SER-ARG-CYS SEQ ID52
Synthesised GHRH antagonist peptide
PhAc-Tyr-D-Arg-Asp-Ala-lle-Phe(4-CI)-Thr-Ala-Har-Tyr(M
e)-His-Lys-Val-Leu 



-Abu-Gln-Leu-Ser-Ala-His-Lys-Leu-Leu-Gln-Asp-lle-Nle-D
-Arg-Har-CYS SEQ ID53 Protein sequence of CP-MCH-D
fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANI
LDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KDFDMLRCM
LGRVYRPCWQVALAKRLVLQCIKVKNNRLPYVADKDSISQEIFENKIITDETNV
QNYSDKFSLDE
SILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLES
QKLSNNVENITLT
TSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEWEDFTTNIMKKDTLD
KISDVSVIIPY
IGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREK
IIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQADAIK
AKIDLEYKKYSGSDKENIKSQV
ENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELI
NLIDSHNIILVGEV DRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFN
SEQ ID54 Protein sequence of KISS-D fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFAN
ILDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDKSEEKLYDDDDKD
RWGSSLQC
IKVKNNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLDESILDGQVPIN
PEIVDPLLPNVNM
EPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYS
NKIYTFLPSLAE
KVNKGVQAGLFLNWANEWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSA
LRGNFNQAFA
TAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQ
WMVSNWLSRIT
TQFNHINYQMYDSLSYQADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVK
ISEAMNNINKFI
RECSVTYLFKNMLPKVIDELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVN
ESFENTMPFNIFS
YTNNSLLKDIINEYFNLEGGGGSGGGGSGGGGSALVYNWNSFGLRFG SEQ
ID55 Protein sequence of PrRP-A fusion
EFVNKQFNYKDPVNGVDIAYIKIPNAGQMQPVKAFKIHNKIWVIPERDTFTNPE
EGDLNPPPEAK
QVPVSYYDSTYLSTDNEKDNYLKGVTKLFERIYSTDLGRMLLTSIVRGIPFWGG
STIDTELKVIDT
NCINVIQPDGSYRSEELNLVIIGPSADIIQFECKSFGHEVLNLTRNGYGSTQYI
RFSPDFTFGFEE
SLEVDTNPLLGAGKFATDPAVTLAHELIHAGHRLYGIAINPNRVFKVNTNAYYE
MSGLEVSFEEL
RTFGGHDAKFIDSLQENEFRLYYYNKFKDIASTLNKAKSIVGTTASLQYMKNVF
KEKYLLSEDTS 



GKFSVDKLKFDKLYKMLTEIYTEDNFVKFFKVLNRKTYLNFDKAVFKINIVPKV
NYTIYDGFNLRN TNLAANFNGQNTEINNMNFTKLKN
FTGLFEFYKLLCVDGIITSKTKSDDDDKN KALNLQCIKVNN
WDLFFSPSEDNFTNDLNKGEEITSDTNIEAAEENISLDLIQQYYLTFNFDNEPE
NISIENLSSDIIG
QLELMPNIERFPNGKKYELDKYTMFHYLRAQEFEHGKSRIALTNSVNEALLNPS
RVYTFFSSDY
VKKVNKATEAAMFLGWVEQLVYDFTDETSEVSTTDKIADITIIIPYIGPALNIG
NMLYKDDFVGALI
FSGAVILLEFIPEIAIPVLGTFALVSYIANKVLTVQTIDNALSKRNEKWDEVYK
YIVTNWLAKVNTQI
DLIRKKMKEALENQAEATKAIINYQYNQYTEEEKNNINFNIDDLSSKLNESINK
AMININKFLNQCS
VSYLMNSMIPYGVKRLEDFDASLKDALLKYIYDNRGTLIGQVDRLKDKVNNTLS
TDIPFQLSKYV
DNQRLLSTLEGGGGSGGGGSGGGGSALVTPDINPAWYASRGIRPVGRFG SEQ
ID56 Protein sequence of CP-CRH-C fusion
PITINNFNYSDPVDNKNILYLDTHLNTLANEPEKAFRITGNIWVIPDRFSRNSN
PNLNKPPRVT
SPKSGYYDPNYLSTDSDKDTFLKEIIKLFKRINSREIGEELIYRLSTDIPFPGN
NNTPINTFDFDV
DFNSVDVKTRQGNNWVKTGSINPSVIITGPRENIIDPETSTFKLTNNTFAAQEG
FGALSIISISPRFMLTYSNATNDVGEGRFSKSEFCMDPILILMHELNHAMHNLY
GIAIPNDQTISSVTSNIFYSQ
YNVKLEYAEIYAFGGPTIDLIPKSARKYFEEKALDYYRSIAKRLNSITTANPSS
FNKYIGEYKQK
LIRKYRFVVESSGEVTVNRNKFVELYNELTQIFTEFNYAKIYNVQNRKIYLSNV
YTPVTANILDD
NVYDIQNGFNIPKSNLNVLFMGQNLSRNPALRKVNPENMLYLFTKFCVDGGGGS
ADDDDKS
EEPPISLDLTFHLLREVLEMARAEQLAQQAHSNRKLMEIIALAGGGGSGGGGSG
GGGSALVL
QCRELLVKNTDLPFIGDISDVKTDIFLRKDINEETEVIYYPDNVSVDQVILSKN
TSEHGQLDLLY
PSIDSESEILPGENQVFYDNRTQNVDYLNSYYYLESQKLSDNVEDFTFTRSIEE
ALDNSAKVY
TYFPTLANKVNAGVQGGLFLMWANDVVEDFTTNILRKDTLDKISDVSAIIPYIG
PALNISNSVR
RGNFTEAFAVTGVTILLEAFPEFTIPALGAFVIYSKVQERNEIIKTIDNCLEQR
IKRWKDSYEWM
MGTWLSRIITQFNNISYQMYDSLNYQAGAIKAKIDLEYKKYSGSDKENIKSQVE
NLKNSLDVKI
SEAMNNINKFIRECSVTYLFKNMLPKVIDELNEFDRNTKAKLINLIDSHNIILV
GEVDKLKAKVN NSFQNTIPFNIFSYTNNSLLKDIINEYFN SEQ ID57
Protein sequence of CP-HS_GHRH_1-27-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANI
LDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDD
DKYADAIFTNS
YRKVLGQLSARKLLQDIMALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVA
DKDSISQEI
FENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGE
EIVFYDDITKYVD
YLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAG
LFLNWANEWE
DFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLE
GFPEFTIPALGVF 



TFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMY
DSLSYQADAIK
AKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFK
NMLPKVIDELNK
FDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKD
IINEYFN SEQ ID58 Protein sequence of the
CP-HS_GHRH_1-28-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDD
DKYADAIFTNS
YRKVLGQLSARKLLQDIMSALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYV
ADKDSISQ
EIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLP
GEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTF
LPSLAEKVNKGVQAGLFLNWANE
WEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFL
LEGFPEFTIPAL
GVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINY
QMYDSLSYQA
DAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVT
YLFKNMLPKVID
ELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNS
LLKDIINEYFN SEQ ID59 Protein sequence of the
CP-HS_GHRH_1-29-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDD
DKYADAIFTNS
YRKVLGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPY
VADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNL
PGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGV
QAGLFLNWAN
EWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAF
LLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHIN
YQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSV
TYLFKNMLPKVI
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNN
SLLKDIINEYFN SEQ ID60 Protein sequence of the
CP-HS_GHRH_1-44-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL 



TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KYADAIFTNS
YRKVLGQLSARKLLQDIMSRQQGESNQERGARARLALAGGGGSGGGGSGGGGSA
LALQCIK
VKNNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPE
IVDPLLPNVNME
PLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSN
KIYTFLPSLAEK
VNKGVQAGLFLNWANEWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSAL
RGNFNQAFAT
AGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQW
MVSNWLSRITT
QFNHINYQMYDSLSYQADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKI
SEAMNNINKFIR
ECSVTYLFKNMLPKVIDELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNE
SFENTMPFNIFSY TNNSLLKDIINEYFN SEQ ID61 Protein
sequence of the CP-HS_GHRH_1-40-LHD
fusionTWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPER
FSSDTNPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANI
LDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KYADAIFTNS
YRKVLGQLSARKLLQDIMSRQQGESNQERGALAGGGGSGGGGSGGGGSALALQC
IKVKNNR
LPYVADKDSISQEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPL
LPNVNMEPLNLPG
EEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFL
PSLAEKVNKGVQ
AGLFLNWANEWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQ
AFATAGVAFLL
EGFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLS
RITTQFNHINY
QMYDSLSYQADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNI
NKFIRECSVTYL
FKNMLPKVIDELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMP
FNIFSYTNNSLLK DIINEYFN SEQ ID62 Protein sequence of
the CP-HS_GHRH_Ala9-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDD
DKYADAIFTNA
YRKVLGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPY
VADKDSIS 



QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNL
PGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGV
QAGLFLNWAN
EWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAF
LLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHIN
YQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSV
TYLFKNMLPKVI
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNN
SLLKDIINEYFN SEQ ID63 Protein sequence of the
CP-HS_GHRH_Ala22-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDD
DKYADAIFTNSYRKVLGQLSARKALQDIMSRALAGGGGSGGGGSGGGGSALALQ
CIKVKNNRLPYVADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNL
PGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGV
QAGLFLNWAN
EWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAF
LLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHIN
YQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSV
TYLFKNMLPKVI
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNN
SLLKDIINEYFN SEQ ID64 Protein sequence
CP-HS_GHRH_Ala8_Lys1 "M-29-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KYADAIFTAS
YKKVLGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPY
VADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNL
PGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGV
QAGLFLNWAN
EWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAF
LLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHIN
YQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSV
TYLFKNMLPKVI
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNN
SLLKDIINEYFN SEQ ID65 Protein CP-HS_GHRH_Ala8_Lys1
1_Arg12_1-29-LHD fusion 



TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KYADAIFTAS
YKRVLGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPY
VADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNL
PGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGV
QAGLFLNWAN
EWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAF
LLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHIN
YQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSV
TYLFKNMLPKVI
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNN
SLLKDIINEYFNSEQ ID66 Protein sequence
CP-HS_GHRH_Ala8_Asn1 1_1-29-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANI
LDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KYADAIFTAS
YNKVLGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPY
VADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNL
PGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGV
QAGLFLNWAN
EWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAF
LLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHIN
YQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSV
TYLFKNMLPKVI
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNN
SLLKDIINEYFN SEQ ID67 Protein sequence
CP-HS_GHRH_Ala8_Lys20_1-29-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KYADAIFTAS 



YRKVLGQLSAKKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPY
VADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNL
PGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGV
QAGLFLNWAN
EWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAF
LLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHIN
YQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSV
TYLFKNMLPKVI
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNN
SLLKDIINEYFN SEQ ID68 Protein
CP-HS_GHRH_Ala8_Lys11_Lys20_1-29-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KYADAIFTASYKKVLGQLSAKKLLQDIMSRALAGGGGSGGGGSGGGGSALALQC
IKVKNNRLPYVADKDSISQ
EIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLP
GEEIVFYDDITKY
VDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQ
AGLFLNWANE
WEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFL
LEGFPEFTIPAL
GVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINY
QMYDSLSYQA
DAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVT
YLFKNMLPKVID
ELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNS
LLKDIINEYFN SEQ ID69 Protein sequence
CP-HS_GHRH_Ala8_Asn20_1-29-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KYADAIFTAS
YRKVLGQLSANKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPY
VADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNL
PGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGV
QAGLFLNWAN
EWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAF
LLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHIN
YQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSV
TYLFKNMLPKVI
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNN
SLLKDIINEYFN 



SEQ ID70 Protein sequence
CP-HS_GHRH_Ala8_Asn12_1-29-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KYADAIFTAS
YRNVLGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPY
VADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNL
PGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGV
QAGLFLNWAN
EWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAF
LLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHIN
YQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSV
TYLFKNMLPKVI
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNN
SLLKDIINEYFNSEQ ID71 Protein sequence
CP-HS_GHRH_Ala8_Asn21_1-29-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFAN
ILDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KYADAIFTAS
YRKVLGQLSARNLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPY
VADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNL
PGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGV
QAGLFLNWAN
EWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAF
LLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHIN
YQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSV
TYLFKNMLPKVI
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNN
SLLKDIINEYFN SEQ ID72 Protein sequence
CP-HS_GHRH_Ala8_Glu_7_1-29-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD 



GFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDD
DKYADAIFEAS
YRKVLGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPY
VADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNL
PGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGV
QAGLFLNWAN
EWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAF
LLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHIN
YQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSV
TYLFKNMLPKVI
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNN
SLLKDIINEYFN SEQ ID73 Protein sequence
CP-HS_GHRH_Ala8_Glu_10_1-29LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KYADAIFTASERKVLGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQC
IKVKNNRLPYVADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNL
PGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGV
QAGLFLNWAN
EWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAF
LLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHIN
YQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSV
TYLFKNMLPKVI
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNN
SLLKDIINEYFN SEQ ID74 Protein sequence
CP-HS_GHRH_Ala8_Glu_13_1-29-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KYADAIFTAS
YRKELGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPY
VADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNL
PGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGV
QAGLFLNWAN
EWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAF
LLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHIN
YQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSV
TYLFKNMLPKVI 



DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNN
SLLKDIINEYFN SEQ ID75 Protein sequence of the
CP-HS_GHRH_Ala8-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KYADAIFTAS
YRKVLGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPY
VADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNL
PGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGV
QAGLFLNWAN
EWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAF
LLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHIN
YQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSV
TYLFKNMLPKVI
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNN
SLLKDIINEYFNSEQ ID76 Protein sequence of the
CP-HS_GHRH_Glu8_1-29-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANI
LDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KYADAIFTES
YRKVLGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPY
VADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNL
PGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGV
QAGLFLNWAN
EWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAF
LLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHIN
YQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSV
TYLFKNMLPKVI
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNN
SLLKDIINEYFN SEQ ID77 Protein sequence of the
CP-HS_GHRH_Ala15_1-27-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF 



DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDD
DKYADAIFTNS
YRKVLAQLSARKLLQDIMALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVA
DKDSISQEI
FENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGE
EIVFYDDITKYVD
YLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAG
LFLNWANEWE
DFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLE
GFPEFTIPALGVF
TFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMY
DSLSYQADAIK
AKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFK
NMLPKVIDELNK
FDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKD
IINEYFN SEQ ID78 Protein sequence of the
CP-HS_GHRH_Ala15-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANI
LDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDD
DKYADAIFTNSYRKVLAQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQ
CIKVKNNRLPYVADKDSISQ
EIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLP
GEEIVFYDDITKY
VDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQ
AGLFLNWANE
WEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFL
LEGFPEFTIPAL
GVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINY
QMYDSLSYQA
DAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVT
YLFKNMLPKVID
ELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNS
LLKDIINEYFN SEQ ID79 Protein sequence CP-
HS_GHRH_Ala8_Ala15_1-29-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KYADAIFTAS
YRKVLAQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPY
VADKDSISQ
EIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLP
GEEIVFYDDITKY
VDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQ
AGLFLNWANE
WEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFL
LEGFPEFTIPAL
GVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINY
QMYDSLSYQA 



DAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVT
YLFKNMLPKVID
ELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNS
LLKDIINEYFN SEQ ID80 Protein sequence
CP-HS_GHRH_Ala8_9_1 5_22_27-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KYADAIFTAA
YRKVLAQLSARKALQDIASRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPY
VADKDSISQ
EIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLP
GEEIVFYDDITKY
VDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQ
AGLFLNWANE
WEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFL
LEGFPEFTIPAL
GVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINY
QMYDSLSYQA
DAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVT
YLFKNMLPKVID
ELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNS
LLKDIINEYFNSEQ ID81 Protein sequence of the
CP-HS_GHRH_Ala8_9_15_22-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANI
LDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KYADAIFTAA
YRKVLAQLSARKALQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPY
VADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNL
PGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGV
QAGLFLNWAN
EWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAF
LLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHIN
YQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSV
TYLFKNMLPKVI
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNN
SLLKDIINEYFN SEQ ID82 Protein sequence of the
CP-HS_GHRH_HVQAL_1-32-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV 



QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KHVDAIFTQS
YRKVLAQLSARKALQDILSRQQGALAGGGGSGGGGSGGGGSALALQCIKVKNNR
LPYVADKD
SISQEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEP
LNLPGEEIVFYDDI
TKYVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNK
GVQAGLFLNWA
NEWEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVA
FLLEGFPEFTIP
ALGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHI
NYQMYDSLSY
QADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECS
VTYLFKNMLPKV
IDELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTN
NSLLKDIINEYFN SEQ ID83 Protein sequence of the
CP-HS_GHRH_HVSAL_1-29-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDD
DKHVDAIFTSSYRKVLAQLSARKLLQDILSRALAGGGGSGGGGSGGGGSALALQ
CIKVKNNRLPYVADKDSISQ
EIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLP
GEEIVFYDDITKY
VDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQ
AGLFLNWANE
WEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFL
LEGFPEFTIPAL
GVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINY
QMYDSLSYQA
DAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVT
YLFKNMLPKVID
ELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNS
LLKDIINEYFN SEQ ID84 Protein sequence of the
CP-HS_GHRH_HVTAL_1-29-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFAN
ILDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KHVDAIFTTS
YRKVLAQLSARKLLQDILSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPY
VADKDSISQ
EIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLP
GEEIVFYDDITKY
VDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQ
AGLFLNWANE
WEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFL
LEGFPEFTIPAL 



GVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINY
QMYDSLSYQA
DAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVT
YLFKNMLPKVID
ELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNS
LLKDIINEYFN SEQ ID85 Protein sequence of the
CP-HS_GHRH_QALN-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSDDDD
KYADAIFTQS
YRKVLAQLSARKALQDILNRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPY
VADKDSISQ
EIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLP
GEEIVFYDDITKY
VDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQ
AGLFLNWANE
WEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFL
LEGFPEFTIPAL
GVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINY
QMYDSLSYQA
DAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVT
YLFKNMLPKVID
ELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNS
LLKDIINEYFNSEQ ID86 Protein sequence of the
CP-HS_GHRH_QAL-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANI
LDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDD
DKYADAIFTQS
YRKVLAQLSARKALQDILSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPY
VADKDSISQ
EIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLP
GEEIVFYDDITKY
VDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQ
AGLFLNWANE
WEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFL
LEGFPEFTIPAL
GVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINY
QMYDSLSYQA
DAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVT
YLFKNMLPKVID
ELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNS
LLKDIINEYFN SEQ ID87 Protein sequence of the
CP-hGHRH29 N8A M27L -LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTN
PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSST
PEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFG
TLSILKVAPEFLL 



TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVS
EGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNI
DKYKKIFSEKYNF
DKDNTGNFWNIDKFNSLYSDLTNVMSEWYSSQYNVKNRTHYFSRHYLPVFANIL
DDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGIITSKTKSIEGR
YADAIFTASYR
KVLGQLSARKLLQDILSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVA
DKDSISQEIF
ENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEE
IVFYDDITKYVDY
LNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGL
FLNWANEWE
DFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLE
GFPEFTIPALGVF
TFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMY
DSLSYQADAIK
AKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFK
NMLPKVIDELNK
FDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKD
IINEYFNCLAIMS 1. A polypeptide, for use in suppressing
a cancer, said polypeptide comprising: a a
non-cytotoxic protease, which protease is capable of
cleaving a protein of the exocytic fusion apparatus in
a growth hormonesecreting cell; b. a Targeting Moiety
(TM) that binds to a Binding Site on a growth
hormone-secreting cell, which Binding Site is capable
of undergoing endocytosis to be incorporated into an
endosome within the growth hormone-secreting cell; and
c a translocation domain that translocates the
protease from within the endosome, across the
endosomal membrane and into the cytosol of said growth
hormone-secreting cell. 2. A polypeptide for use
according to Claim 1, wherein the growth
hormonesecreting cell is a pituitary cell. 3 . A
polypeptide for use according to Claim 1 or Claim 2,
wherein the TM binds to a receptor selected from the
group consisting of: a growth hormone-releasing
hormone (GHRH) receptor, a leptin (OB) receptor, a
ghrelin receptor, a somatostatin (sst) receptor, an
insulin growth factor (IGF) receptor, an ErbB
receptor, a VIP-glucagon-GRF-secretin superfamily
receptor, an orexin (OX) receptor, an interleukin (IL)
receptor, a nerve growth factor (NTR) receptor, a
vascular endothelial growth factor (VEGF) receptor, a
bombesin receptor, a urotensin receptor, a
melanin-concentrating hormone receptor 1, a prolactin
releasing hormone receptor, a KiSS-1 receptor, or a
corticotropinreleasing factor receptor 1. 



4 . A polypeptide for use according to any preceding
claim, wherein the TM is selected from the group
consisting of: a growth hormonereleasing hormone
(GHRH) peptide, a leptin peptide, a ghrelin peptide,a
somatostatin (SST) peptide, a cortistatin peptide, an
insulin-like growth factor (IGF) peptide, a
transforming growth factor (TGF) peptide, a
VIP-glucagon-GRF-secretin superfamily peptide, a PACAP
peptide, a vasoactive intestinal peptide (VIP), an
orexin peptide, an interleukin peptide, a nerve growth
factor (NGF) peptide, a vascular endothelial growth
factor (VEGF) peptide, a thyroid hormone peptide, an
oestrogen peptide, an ErbB peptide, an epidermal
growth factor (EGF) peptide, an EGF and TGF-a chimera
peptide, an amphiregulin peptide, a betacellulin
peptide, an epigen peptide, an epiregulin peptide, a
heparin-binding EGF (HB-EGF) peptide, a bombesin
peptide, a urotensin peptide, a melanin-concentrating
hormone (MCH) peptide, a prolactin releasing peptide,
a Kisspeptin-1 0 peptide, a Kisspeptin-54 peptide, a
corticotropin-releasing hormone peptide, a urocortin 1
peptide, or a urocortin 2 peptide. 5 . A polypeptide
for use according to any preceding claim, wherein the
non-cytotoxic protease comprises a clostridial
neurotoxin endopeptidase. 6 . A polypeptide for use
according to any of Claims 1-4, wherein the
noncytotoxic protease comprises an IgA protease. 7 . A
polypeptide for use according to any preceding claim,
wherein the translocation domain comprises a
clostridial neurotoxin translocation domain. 8 . A
polypeptide comprising: a a non-cytotoxic protease,
which protease is capable of cleaving a protein of the
exocytic fusion apparatus in a growth hormonesecreting
cell; b. a Targeting Moiety (TM) that binds to a
Binding Site on a growth hormone-secreting cell, which
Binding Site is capable ofundergoing endocytosis to be
incorporated into an endosome within the growth
hormone-secreting cell; and c a translocation domain
that translocates the protease from within the
endosome, across the endosomal membrane and into the
cytosol of said growth hormone-secreting cell. 9. A
polypeptide according to Claim 8, wherein the growth
hormonesecreting cell is a pituitary cell. 



10 . A polypeptide according to Claim 8 or Claim 9,
wherein the TM binds to a receptor selected from the
group consisting of: a growth hormonereleasing hormone
(GHRH) receptor, a leptin (OB) receptor, a ghrelin
receptor, a somatostatin (sst) receptor, an insulin
growth factor (IGF) receptor, an ErbB receptor, a
VIP-glucagon-GRF-secretin superfamily receptor, an
orexin (OX) receptor, an interleukin (IL) receptor, a
nerve growth factor (NTR) receptor, a vascular
endothelial growth factor (VEGF) receptor, a bombesin
receptor, a urotensin receptor, a
melanin-concentrating hormone receptor 1, a prolactin
releasing hormone receptor, a KiSS-1 receptor, or a
corticotropin-releasing factor receptor 1. 11. A
polypeptide according to any of Claims 8-1 0, wherein
the TM is selected from the group consisting of: a
growth hormone-releasing hormone (GHRH) peptide, a
leptin peptide, a ghrelin peptide, a somatostatin
(SST) peptide, a cortistatin peptide, an insulin-like
growth factor (IGF) peptide, a transforming growth
factor (TGF) peptide, a VIPglucagon- GRF-secretin
superfamily peptide, a PACAP peptide, a vasoactive
intestinal peptide (VIP), an orexin peptide, an
interleukin peptide, a nerve growth factor (NGF)
peptide, a vascular endothelial growth factor (VEGF)
peptide, a thyroid hormone peptide, an oestrogen
peptide, an ErbB peptide, an epidermal growth factor
(EGF) peptide, an EGF and TGF-a chimera peptide, an
amphiregulin peptide, a betacellulin peptide, an
epigen peptide, an epiregulin peptide, a
heparin-binding EGF (HB-EGF) peptide, a bombesin
peptide, aurotensin peptide, a melanin-concentrating
hormone (MCH) peptide, a prolactin releasing peptide,
a Kisspeptin-1 0 peptide, a Kisspeptin-54 peptide, a
corticotropin-releasing hormone peptide, a urocortin 1
peptide, or a urocortin 2 peptide. 12 . A polypeptide
according to any of Claims 8-1 1, wherein the
noncytotoxic protease comprises a clostridial
neurotoxin endopeptidase. 13 . A polypeptide according
to any of Claims 8-1 1, wherein the noncytotoxic
protease comprises an IgA protease. 14. A polypeptide
according to any of Claims 8-1 3, wherein the
translocation domain comprises a clostridial
neurotoxin translocation domain. 15 . A polypeptide
according to Claim 8, wherein said polypeptide
comprises an amino acid sequence having at least
90-92%, or at least 



95-97%, or at least 98-99% sequence identity to any
one of SEQ ID NOs: 8, 9, 10, 11, 12, 13, 14, 15, 16,
17, 18, 19, 20, 2 1, 22, 23, 24, 25, 26, 27, 28, 29,
30, 33, 34, 35, 36, 37, 38, 39, 40, 4 1, 42, 43, 44,
53, 54, 55, 56, 57, 58, 59, 60, 6 1, 62, 63, 64, 65,
66, 67, 68, 69, 70, 7 1, 72, 73, 74, 75, 76, 77, 78,
79, 80, 8 1, 82, 83, 84, 85, 86, 87. 16 . A nucleic
acid sequence encoding a polypeptide according to any
of Claims 8-15. 17. A nucleic acid encoding a
polypeptide according to Claim 8, wherein said nucleic
acid comprises a nucleic acid sequence having at least
90-94%, or at least 95-97%, or at least 98-99%
sequence identity to any one of SEQ ID NOs: 7 and 32.
18. A method of suppressing cancer in a patient,
comprising administering to the patient an effective
amount of a polypeptide according to any of Claims 8-1
5 or a nucleic acid according to Claim 16 or 17.9. Use
according to any of Claims 1-7 or a method according
to Claim 18 for suppressing one or more cancer
selected from the group consisting of: prostate
cancer, lung cancer, breast cancer, or colorectal
cancer. 






