
Suppression of cancers   The present invention relates to the suppression of the growth, maintenance,
and progression of common cancers, in particular colorectal, prostate, breast 5and lung cancers.
Colorectal 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 10 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 15 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. 20 Surgical options include: (i) bowel resection, which involves cutting into the abdomen to
reach the area of the colon or rectum that is affected by the cancer. The surgeon removes the cancer
as well as the parts of the colon or rectum that are next to it. Then the two healthy ends of the colon or
rectum 25 are sewn back together; (ii) liver resection, which involves removal of the metastasis that
has spread from a colorectal area 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 30
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 5 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 10 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 15 to kill any cancer cells that may
have been missed, such as cells that may have metastasized or spread to the liver; and (Hi)
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. 20 



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 25
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 30 undesirable side effects
include: rashes or swelling at the site of injection, a blood pressure drop as a result of treatment, and
fatigue; (H) colony-stimulating factors, which stimulate the production of bone marrow cells such as
red and white blood cells and platelets. Thus, colony-stimulating factors do not directly affect tumours
but, instead, help support the immune system  during 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  5 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  10 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. 15 Breast cancer is the most common
type of cancer in women with the exception of non-melanoma skin cancers. It is estimated that almost
180,000 new cases of invasive breast cancer would be diagnosed among women in the United States
in 2007. A woman has a lifetime risk of developing invasive breast cancer of about one in eight (13%).
20 Current therapies include: surgery, radiation therapy, chemotherapy, hormone therapy, and
biological therapy. The choice of one therapy over another involves consideration of the size and
location of the tumour, histological factors such as lymphatic invasion and histological subtype
determination, the 25stage 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  30 suffer from one or more of: wound infection and abscess, necrosis of skin flap,
paresthesia of chest wall, phantom breast syndrome, post-surgical pain syndrome, seroma or
lymphedema. Similarly, complications associated with lumpectomy include: injury or thrombosis of the
axillary vein, seroma  formation, 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 5 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. 10 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, 15neurotoxicity, alopecia, and pleural effusion. Hormone therapies have to-date
focussed on the use of TamoxifenTm, and/ or the use of aromatase inhibitors such as Arimidexim,
AromasinTm and FemaraTM. These therapeutic molecules act by suppressing hormone, 20 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, TamoxifenTh treatment has been shown to
increase the risk of endometrial cancer, induce perimenopausal symptoms, 25and increase the risk of
developing cataracts. Biological therapies have to-date focussed on the use of HerceptinTm. However,
the use of this therapeutic molecule is associated with adverse effects such as: cardiac toxicity, fever,
chills, nausea, vomiting and pain can 30occur especially after the first infusion. Prostate cancer is the
second greatest cause of death in the United States in men dying from cancer and is the most
common cancer diagnosed in  American 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 



5 factors, such as the grade and stage of the cancer, the age, and general health of the patient.
Current therapies include: (i) watchful waiting based on PSA blood tests, which are performed
regularly to 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 10 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, 15 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 20 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 25 flushes, weight gain, and reduction in
muscles and bone mass. In addition, some hormone therapy drugs have been shown to cause
nausea, diarrhoea, fatigue, and liver damage; (v) chemotherapy - employing the same type of drugs as
described above in the context of colorectal, breast or prostate cancer; and (vi) cryotherapy, which
destroys the cancer cells by freezing the 30 affected tissue. Regrettably, this therapy is limited due to
difficulties in monitoring the extent of the freezing process, which frequently results in damage to
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 5 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 10 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. 15For
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. GemcitabineTM, PaclitaxelTM, DocetaxelTM,
VinorelbineTM) having slightly higher response rates (20-25%). In addition, 20 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 25 currently being developed and tested in NSCLC, these therapies are associated with
undesirable side effects including: flu-like symptoms, such as: chills, fever, muscle aches, fatigue, loss
of appetite, nausea, vomiting, and diarrhoea; (iii) radiation therapy. This type of therapy is typically
employed as an adjuvant to surgery, or alone when surgical resection is not possible 30 because of
limited pulmonary reserve or the presence of comorbid conditions. Alone, radiation therapy, is only
associated with 12-16% survival after 5-year in early stage NSCLC. Regrettably, complications are
common, and include: nausea, fatigue, skin reaction, hair loss, persistent cough, dry or sore throat,
and swallowing difficulties; (iv) combined chemo-radiotherapy - recently  studies 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 5 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 10 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 



15 6% for pneumonectomy, 3% for lobectomy, and 1% for segmentectomy. For Small Cell Lung
Cancer (SCLC), currently available treatments include: (i) chemotherapy - single-agent chemotherapy
shows a rate of response ranging from 17% to 50%. Combination chemotherapy is associated with
superior 20 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 25 invariably relapse;
(Hi) surgery - most patients with SCLC are treated non-surgically. 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 30not considered curative. Patients with
relapsed SCLC have an extremely poor prognosis, approximately 65-70% of patients with SCLC have
disseminated disease at presentation. Extensive-stage SCLCs are currently uncurable, and patients
with extensive disease have median survival duration of less than 1 year. Even patients presenting
with localized disease (i.e. limited stage) have median survival duration of less than 2 years. The
5-year survival rate for SCLC is less than 20%. Referring to all of the above-discussed,
currently-available therapies (for each of discussed cancer types - colorectal, breast, prostate, and
lung cancer), there is a further problem, namely tumour lysis syndrome (TLS). TLS is a very serious
and sometimes life-threatening complication of cancer therapy. It can be defined as a constellation of
metabolic abnormalities resulting from spontaneous or treatment-related tumour necrosis or 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. Summary of Invention  In one aspect, there is
provided the use of a polypeptide in the manufacture of a medicament, for suppressing a cancer, said
polypeptide comprising: a. a non-cytotoxic protease, which protease is capable of cleaving a protein of
the exocytic fusion apparatus in a non-diseased, non-cancerous, pituitary cell, wherein the
non-cytotoxic protease comprises a clostridial neurotoxin endopeptidase or a neisserial IgA protease; 



b. a Targeting Moiety (TM) that binds to a Binding Site on a non-diseased, non-cancerous, pituitary
cell, which Binding Site is capable of undergoing endocytosis to be incorporated into an endosome
within the non-diseased,  non-cancerous, pituitary cell, wherein the TM is selected from the group
consisting of: a growth hormone-releasing hormone (GHRH) peptide, a leptin peptide, a ghrelin
peptide, a somatostatin (SST) peptide, a cortistatin peptide, an insulin-like growth factor (IGF) peptide,
a transforming growth factor (TGF) peptide, a VIP-glucagon-GRF-secretin superfamily peptide, a
PACAP peptide, a vasoactive intestinal peptide (VIP), an orexin peptide, an interleukin peptide, a
nerve growth factor (NGF) peptide, a vascular endothelial growth factor (VEGF) peptide, a thyroid
hormone peptide, an oestrogen peptide, an ErbB peptide, an epidermal growth factor (EGF) peptide,
an EGF and TGF-a chimera peptide, an amphiregulin peptide, a betacellulin peptide, an epigen
peptide, an epiregulin peptide, a heparin-binding EGF (HB-EGF) peptide, a bombesin peptide, a
urotensin peptide, a melanin-concentrating hormone (MCH) peptide, a prolactin releasing peptide, a
Kisspeptin-10 peptide, a Kisspeptin-54 peptide, a corticotropin-releasing hormone peptide, a urocortin
1 peptide, or a urocortin 2 peptide; and c.a translocation domain that translocates the protease from
within the endosome, across the endosomal membrane and into the cytosol of said non-diseased,
non-cancerous, pituitary cell, wherein the translocation domain is selected from the group consisting of
a diphtheria toxin translocation domain, a pseudomonas exotoxin translocation domain, an influenza
virus haemagglutinin translocation domain, a Semliki Forest virus fusogenic protein translocation
domain, a Vesicular Stomatitis virus glycoprotein G translocation domain, a SER virus F protein
translocation domain, a Foamy virus envelope glycoprotein translocation domain, and a clostridial
toxin translocation domain; wherein the polypeptide lacks the native Hcc binding domain of a clostridial
neurotoxin and is not able to bind to nerve terminals at the neuromuscular junction.  In another aspect,
there is provided a polypeptide comprising: a. a non-cytotoxic protease, which protease is capable of
cleaving a protein of the exocytic fusion apparatus in a non-diseased, non-cancerous, pituitary cell,
wherein the non-cytotoxic protease comprises a clostridia' neurotoxin endopeptidase or a neisserial
IgA protease; b. a Targeting Moiety (TM) that binds to a Binding Site on a non-diseased,
non-cancerous, pituitary cell, which Binding Site is capable of undergoing endocytosis to be
incorporated into an endosome within the non-diseased, non-cancerous, pituitary cell, wherein the TM
is selected from the group consisting of: a growth hormone-releasing hormone (GHRH) peptide, a
leptin peptide, a ghrelin peptide, a somatostatin (SST) peptide, a cortistatin peptide, an insulin-like
growth factor (IGF) peptide, a transforming growth factor (TGF) peptide, a VIP-glucagon-GRF-secretin
superfamily peptide, a PACAP peptide, a vasoactive intestinal peptide (VIP), an orexin peptide, an
interleukin peptide, a nerve growth factor (NGF) peptide, a vascular endothelial growth factor (VEGF)
peptide, a thyroid hormone peptide, an oestrogen peptide, an ErbB peptide, an epidermal growth
factor (EGF) peptide, an EGF and TGF-a chimera peptide, an amphiregulin peptide, a betacellulin
peptide, an epigen peptide, an epiregulin peptide, a heparin-binding EGF (HB-EGF) peptide, a
bombesin peptide, a urotensin peptide, a melanin-concentrating hormone (MCH) peptide, a prolactin
releasing peptide, a Kisspeptin-10 peptide, a Kisspeptin-54 peptide, a corticotropin-releasing hormone
peptide, a urocortin 1 peptide, or a urocortin 2 peptide; and c. a translocation domain that translocates
the protease from within the endosome, across the endosomal membrane and into the cytosol of said
non-diseased, non-cancerous, pituitary cell, wherein the translocation domain is selected from the
group consisting of a diphtheria toxin translocation domain, a pseudomonas exotoxin translocation
domain, an influenza virus haemagglutinin translocation domain, a Semliki Forest virus fusogenic
protein  translocation domain, a Vesicular Stomatitis virus glycoprotein G translocation domain, a SER
virus F protein translocation domain, a Foamy virus envelope glycoprotein translocation domain, and a
clostridial toxin translocation domain; wherein the polypeptide lacks the native 1-1c0 binding domain of
a clostridial neurotoxin and is not able to bind to nerve terminals at the neuromuscular junction; and
wherein said polypeptide comprises an amino acid sequence having at least 90- 92%, or at least
95-97%, or at least 98-99% sequence identity to any one of SEQ ID NOs: 8, 9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 



29, 30, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 53, 54, 55, 56, 57, 



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



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



In another aspect, there is provided a nucleic acid sequence encoding a polypeptide as defined above.
In another aspect, there is provided the use of a polypeptide as defined above or a nucleic acid as
defined above in the manufacture of a medicament for suppressing cancer in a patient. In another
aspect, there is provided the use as defined above for suppressing one or more cancer selected from
the group consisting of: prostate cancer, lung cancer, breast cancer, or colorectal cancer. Detailed
Description of the Invention In more detail, disclosed is a polypeptide for use in treating cancer, said
polypeptide comprising: aa 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 c.a translocation domain that is capable of translocating the 



S protease from within an endosome, across the endosomal membrane and into the cytosol of the
growth hormone-secreting cell. In use, a polypeptide of the invention binds to a growth
hormone-secreting cell.  10 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 hormone-secreting cell. Thus, by inactivating the
exocytic fusion apparatus of the growth hormone-secreting cell, the polypeptide of the invention
inhibits the release/ 15secretion 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  20 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 NSF Attachment
Receptor, where NSF means N-ethylmaleimide-Sensitive Factor. SNARE proteins are integral to
intracellular vesicle formation, and thus to secretion of molecules via vesicle  25 transport from a cell.
Accordingly, once delivered to a desired target cell, the non-cytotoxic protease is capable of inhibiting
cellular secretion from the target cell. The principal target cells to which polypeptides of the present
invention bind are 30 normal, non-diseased, non-cancerous cells that secrete growth hormone. These
cells are, however, distinct from the ultimate 'downstream' cancer cells that are treated in accordance
with the present invention.  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, 10  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 15 a
therapeutically effective amount of a polypeptide of the present invention. The present invention also
provides a method for reducing growth hormone and/ or IGF-1 levels (preferably systemic and/ or
serum levels) 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, 



20 the present invention permits maintenance of a basal level of growth hormone at a threshold of
around 10 ng/ml, preferably less than 6 ng/ml, more preferably less than 4 or 5 ng/ml. In a normal
person, 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 25 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 30
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-1R 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 5 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 10
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. 15An advantage of the present invention is that, after
treatment of the cancer, the pituitary functioning returns to normal. In other words, the present
invention provides a short-acting therapy that has a minimal post-therapy effect on the pituitary. Thus,
in contrast to current hypophysectomy therapies, the present invention avoids the need for complex
and unpleasant post-treatment (typically, 20 life-long) regimens 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 25 is a non-cytotoxic protease. Non-cytotoxic proteases
are a discrete class of molecules that do not kill cells; instead, they act by inhibiting 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. 30
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 5
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 non- 10 cytotoxic protease is IgA protease (see W099/58571, 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. 15 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
20 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, 25Fv, 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 30 (e.g. ssti, sst2, ssts,
ssta and ssts and splice variants thereof), an insulin growth factor (IGF) receptor (e.g. IGF-1), an erbB
receptor (e.g. erbB1, erbB2, erbB3 and erbB4, and splice variants thereof), a
VIP-glucagon-GRF-secretin superiamily receptor (including splice variants thereof) such as a pituitary
adenylate cyclase activating peptide (PACAP) receptor (e.g. PAC, VPA0  and/ or VPAC2), an orexin
(OX) receptor and splice variants (e.g. OXi and/ or OX2), an interleukin (IL) receptor (e.g. 11-1, IL-2,
IL-6 and IL-10 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 



5 and VEGFR3), a bombesin receptor (eg. BRS-1, BRS-2, or BRS-3), a urotensin receptor, a
melanin-concentrating hormone receptor 1, a prolactin releasing hormone receptor, a KiSS-1 receptor,
a corticotropin-releasing factor receptor 1 and a growth hormone-releasing hormone (GHRH) receptor.
10In 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. leptini57), and truncations or
peptide analogues thereof such as 1eptin22-167, 1eptin70_95, and leptini 16-122 15In 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. ghrelin117) and truncations or
peptide -   analogues thereof such as ghrelin24-117, and ghre1in52117; FrP3, Arg51-ghrelin (1-5),
des-Gln-Ghrelin,cortistatin-8,His-D-Trp-Ala-Trp-D-Phe-Lys-NN2, 20 growth hormone releasing peptide
(e.g. GHRP-6), or 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 D- 25
Phe-Phe-Phe-D-Trp-Lys-Thr-Phe-Thr-NH2 (BIM 23052),
D-Phe-Phe-Tyr-DTrp-Lys-Val-Phe-D-Nal-NH2 (BIM 23056) or
c[Cys-Phe-Phe-D-Trp-Lys-ThrPhe-Cys]-NH2 (B1M-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 30preferred TMs for binding
to SST receptors, in particular to ssti, sst2, sst3, ssta. and ssts 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. 5In one embodiment, a TM of the present invention binds
to a VIP-glucagon- 



GRF-secretin superfamily receptor, such as to a PAC (eg. PACi) or to a VPAC (e.g. VPAC-1 or
VPAC-2) receptor. Suitable examples of such TMs include pituitary adenylate cyclase-activating
peptides (PACAP), vasoactive intestinal peptides (VIP), as well as truncations and peptide analogues
10thereof. In one embodiment the TM is a VIP peptide including VIP-1 and VIP-2 peptides, for
example VIP(1-28), or a truncation or peptide analogue thereof. These TMs demonstrate a selective
binding to VPAC-1. Alternatively, a TM 15 demonstrating a selective binding to VPAC2 may be
employed, such as, for example mROM (see Yu et al., Peptides 27 (6) p1359-66 (2006), which is
hereby incorporated by reference thereto). In another embodiment, the TM may be a PACAP peptide,
for example PACAP(1-38) or PACAP(1-27), or a truncation of peptide analogue thereof These TMs
are preferred TMs for LV binding to PAC (eg. PAC-1) receptors. In another embodiment, a TM of the
present invention binds to an orexin receptor (eg. OX, or OX2 receptors). Examples of suitable TMs
include: full- length orexin-A peptides and truncations or peptide analogues thereof, and 25orexin-B
peptides and truncations or peptide analogues thereof. In one embodiment, a TM of the present
invention binds to an interleukin receptor. Suitable TM examples include: IL-1 peptides (e.g. IL-la, IL-p,
IL-18 peptides) and truncations or peptide analogues thereof, IL-2 peptides (e.g. IL- 30 2, IL-3, IL-12,
IL-23 peptides) and truncations or peptide analogues thereof, and IL-17 peptides (e.g. II-17A, IL-17C
peptides) and truncations or 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. 



10 In another embodiment, a TM of the present invention binds to an ErbB receptor. By way of
example, the TM is selected from EGF peptides, transforming growth factor-a (TGF-a) peptides,
chimeras of EGF and TGF-a, amphiregulin peptides, betacellulin peptides, epigen peptides, epiregulin
15 peptides, heparin-binding EGF (HB-EGF) peptides, neuregulin (NRG) peptides such as NRG1 a,
NRG113, NRG2a, NRG213, 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 20 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
full-length receptor (eg EGFR v1 translation starts at aa543; EGFR v11 deletion of aa521-603; EGFR
v111 deletion of aa 6-273; EGFRvIll/Al2-13 deletion of aa 6- 25 273 and 409-520; EGFR vIV deletion
of aa 959-1030; EGFR vV truncation at residue 958; EGFR TDW2-7 tandem duplication of 6-273;
EGFR TDM/18-25 tandem duplication of 664-1030; EGFR-TDM/18-26 tandem duplication of
664-1014). In addition, there are four ErbB4 receptor isoforms called erbB4 JM-a, erbB4 JM-b, erbB4
CYT-1 and erbB4 CYT-1. 30 Preferred TMs bind to ErbB receptors (eg. ErbB1, ErbB2, ErbB3, ErbB4)
and splice variants thereof, in particular the ErbB1 receptor. ErbB TMs may also include proteins
which contain EGF motifs with a splice site between the  fourth 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)1a,
MEP1p, mucin (MUC)3, MUC4, MUC12. and MUC17, as 5 well as proteins with a 1-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  10 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/TGFa chimeras (e.g. E3T, T3E, E4T, T4E, T3E4T, T6E and
E3T4E, and EGF 15 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), T1 E, 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  20 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 melanin- concentrating
hormone receptor 1. Examples of suitable TMs in this regard 25include: 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 30includes
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-10, 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. 10 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 somatocrinin. Suitable TM examples of the
present invention include the full-length GHRH (1-44) peptide, and truncations or peptide analogues
thereof such as GHRH(1-29); 15GHRH(1-37); hGHRH(1-40)-0H;
[MeTyr1,A1a15,22,Nle27]-hGHRH(1-29)- NH2;[MeTyr1,A1a8,9,15,22,28,Nle27]-hGHRH(1-29)-NH2;
cyclo(25- 29)[MeTyr1,Ala15,DAsp25,Nle27,Orn29++-1]-hGHRH(1-29)-NH2; (0-Tyr1)- GHRH
(1-29)-NH2; (D-A1a2)-GHRH (1-29)-NH2; (D-Asp3)-GHRH (1-29)-NH2 (0-A1a4)-GHRH (1-29)-NH2;
(D-Thr7)-GHRH (1-29)-NH2; (0-Asn8)-GHRH (1- 20 29)-NH2; (D-Ser9)-GHRH (t-29)-NH2;
(D-Tyr10)-GHRH (1-29)-NH2; (Phe4)- GHRH (1-29)-NH2; (pCI-Phe6)-GHRH (1-29)-NH2;
(N-Ac-Tyr1)-GHRH (1-29)- NH2; (N-Ac-Tyr1, D-Ala2)-GHRH (1-29)-NH2; (N-Ac-D-Tyr1,
D-Ala2)-GHRH (1-29)-NH2; (N-Ac-D-Tyr1, 0-Ala 2, D-Asp3)-GHRH (1-29)-NH2; (D-A1a2,
NLeu27)-GHRH (1-29)-NH2; (Hist 0-Ala2, NLeu27)-GHRH (1-29)-NH2; (N- 25 Ac-His1, D-A1a2,
N-Leu27)-GHRH (1-29)-NH2; (Hist 0-Ala 2, D-Ala 4, Nleu27)-GHRH (1-29)-NH2; (D-Ala2, D-Asp3,
D-Asn8, NLeu27)-GHRH (1- 29)-NH2; (D-Asp3, D-Asn8, NLeu27)-GHRH (1-29)-NH2; [Hisl, NLeu27]-
hGHRH(1-29)-NH2; [NLeu27]-hGHRH(1-29)-NH2; H-Tyr-Ala-Asp-Ala-lle-PheTh r-Asn-Se
r-Tyr-Arg-Lys-Val-Leu-GI y-Gln-Leu-Ser-Al a-Arg-Lys-Leu-Leu-Gln- 30
Asp-Ile-Met-Ser-Arg-Gln-Gln-Gly-Glu-Ser-Asn-Gln-Glu-Arg-Gly-Ala-Arg-AlaArg-Leu-NH2;
H-Tyr-Ala-Asp-Ala-lle-Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Val-LeuGly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln
-Asp-Ile-Met-Ser-Arg-NH2; H-TyrD-Al a-Asp-Ala-II e-Ph e-Thr-Asn-Ser-Tyr-Arg-Lys-Val-Leu-Gly-GI
n-Leu-Ser- Ala-Arg-Lys-Leu-Leu-Gln-Asp-Ile-Met-Ser-Arg-NH2;H-Tyr-Ala-Asp-Ala-lle-
Phe-Thr-Asn-Ser-Tyr-Arg-Lys-Ile-Leu-Gly-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gin-Aspile-Met-Asn-Arg-
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-Gin-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gl
n-Asp-Ile-Met-Asn-Arg-Gln-Gln- 5 Gly-Glu-Arg-Asn-Gln-Glu-Gln-Gly-Ala-Lys-Val-Arg-Leu-NH2;
His-Val-Asp-Ala-Ile-Phe-Thr-Gln-Ser-Tyr-Arg-Lys-Val-Leu-Ala-Gln-Leu-Ser-Ala-Arg-Lys-Leu-Leu-Gln-
Asp-Ile-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-Gln-
Asp-Ile-Leu-Asn-Arg-Gln-Gln-Gly-Glu-Arg-Asn-Gln-Glu-Gln-Gly-Ala. 10 



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
(pG1u-Gin-Arg-Leu-Gly-Asn-Gln-Trp-Ala-Val-Gly-His-Leu- 15 Met-f3H2); and the two known homologs
in mammals, namely neuromedin B, and gastrin releasing peptide (GRP) such as porcine GRP -
Ala-Pro-Val-Ser-Val-Gly-Giy-Gly-Thr-Val-Leu-Alalys-Met-Tyr-Pro-Arg-Gly-Asn-His-Trp-Ala-Val-Gly-His
-Leu-Met-NH2, and human GRP -
Val-Pro-Leu-Pro-Ala-Gly-Gly-Gly-Thr-Val-Leu-Thr-Lys-Met-Tyr-Pro-Arg-Gly-Asn-His-Trp-Aia-Val-Gly-H
is- 20  Leu-Met-NH2, 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
25 Urotensin-11 (U-11), which is a cyclic neuropeptide, as well as truncations and peptide analogues
thereof. The C-terminal cyclic region of U-11 is strongly conserved across different species, and
includes the six amino acid residues (-Cys Ple-Trp-Lys-Tyr-Cys-), which is structurally similar to the
central region of somatostatin-14 (-Phe-Trp-Lys-Thr-). Urotensin peptides suitable for use in 30 the
present invention include the U-I1 precursor peptides, such as preprourotensin-II (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: aa non-cytotoxic protease, which protease
is capable of 5cleaving 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  10 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  15 protease from within an endosome, across the endosomal membrane and into the cytosol of
the growth hormone-secreting cell.      All of the features of the first aspect of the present invention
apply equally to the 20 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 25 SST peptide. Poiypeptide preparation The polypeptides of the
present invention comprise 3 principal components: a tioactive' (ie. a non-cytotoxic protease); a TM;
and a translocation domain. The 30 general technology associated with the preparation of such fusion
proteins is often referred to as re-targeted toxin technology. By way of exemplification, we refer to:
W094/21300; W096/33273; W098/07864; W000/10598; W001/21213; W006/059093; W000/62814;
W000/04926; W093/15766; W000/61192; and W099/58571. 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 5 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 10 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 15a 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, G.T. (1996), Bioconjugate 20 techniques, Academic Press, and to
Wong, S.S. (1991), Chemistry of protein conjugation and cross-linking, CRC Press, Nagy et aL, PNAS
95 p1794-99 (1998). Further detailed methodologies for attaching synthetic TMs to a polypeptide of
the present invention are provided in, for example, EP0257742. The above-mentioned conjugation
publications are herein incorporated by 25reference thereto. Alternatively, the polypeptides may be
prepared by recombinant preparation of a single polypeptide fusion protein (see, for example,
W098/07864). This technique is based on the in vivo bacterial mechanism by which native clostridial
30neurotoxin (ie. holotoxin) is prepared, and results in a fusion protein having the following 'simplified
structural arrangement: NH2- [protease component] - [translocation component] - [TM] - COON
According to W098/07864, 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 W006/059093, the TM component of the fusion 10 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--vis native
holotoxin. Subsequent cleavage at the 15protease 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 



20 conventional means, such as by site-directed mutagenesis. Screening to confirm the presence of
cleavage sequences may be performed manually or with the assistance of computer software (e.g. the
MapDraw program by DNASTAR, Inc.). Whilst any protease cleavage site may be employed (ie.
clostridial, or non-clostridial), the following are preferred: 25 Enterokinase(DDDDK1) Factor Xa/
IDGR1) TEV(Tobacco Etch virus)(ENLYFQ,IG) Thrombin(LVPRiGS) 30PreScission(LEVLFC4GP).
Additional protease cleavage sites include recognition sequences that are cleaved by a non-cytotoxic
protease, for example by a clostridia! neurotoxin. These include the SNARE (eg. SNAP-25, syntaxin,
VAMP) protein recognition  sequences that are cleaved by non-cytotoxic proteases such as clostridia]
neurotoxins. Particular examples are provided in US2007/0166332, which is hereby incorporated in its
entirety by reference thereto. 5 Also embraced by the term protease cleavage site is an intein, which is
a self-cleaving sequence. The self-splicing reaction is controllable, for example by varying the
concentration of reducing agent present. The above-mentioned 'activation' cleavage sites may also be
employed as a 'destructive' cleavage site (discussed below) should one be incorporated into a
polypeptide of the 10present invention. In a preferred embodiment, the fusion protein of the present
invention may comprise one or more N-terminal and/ or C-terminal located purification tags. Whilst any
purification tag may be employed, the following are preferred: 15 His-tag (e.g. 6 x 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 25
protein. For example, a peptide spacer may be employed between a purification tag and the rest of the
fusion protein molecule.    Thus, a third aspect of the present invention provides a nucleic acid (e.g.
DNA) sequence encoding a polypeptide as described above (i.e. the second aspect of 30the present
invention). Said nucleic acid may be included in the form of a vector, such as a plasmid, which may
optionally include one or more of an origin of replication, a nucleic acid integration site, a promoter, a
terminator, and a ribosome binding site.  The present invention also includes a method for expressing
the above-described nucleic acid sequence (i.e. the third aspect of the present invention) in a host cell,
in particular in E. co//or via a baculovirus expression system. 5 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 10 component, thereby
converting the polypeptide into a di-chain polypeptide wherein the non-cytotoxic protease and
translocation components are joined together by a disulphide bond. In a preferred embodiment, the
recognition site is not native to a naturally-occurring clostridial neurotoxin and/ or to a
naturally-occurring IgA protease. 15 The polypeptides of the present invention may be further modified
to reduce or prevent unwanted side-effects associated with dispersal into non-targeted areas.
According to this embodiment, the polypeptide comprises a destructive cleavage site. The destructive
cleavage site is distinct from the 'activation' site (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 transloc,ation activity and/ or reduced non-cytotoxic protease
activity). For completeness, any of the 25  'destructive' cleavage sites of the present invention may be
separately employed as an 'activation' site in a polypeptide of the present invention.    Thus, according
to this embodiment, the present invention provides a polypeptide that can be controllably inactivated
and/ or destroyed at an off-site 30location. In a preferred embodiment, the destructive cleavage site is
recognised and cleaved by a second protease (i.e. a destructive protease) selected from a circulating
protease (e.g. an extracellular protease, such as a serum protease or  



a protease of the blood clotting cascade), a tissue-associated protease (e.g. a matrix metalloprotease
(MMP), such as an MMP of muscle), and an intracellular protease (preferably a protease that is absent
from the target cell). 5Thus, 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). 10In 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 15
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. 20The 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 25 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. 30When selecting destructive cleavage site(s) in
the context of the present invention, it is preferred that the destructive cleavage site(s) are not
substrates for any proteases that may be separately used for post-translational modification of the
polypeptide of the present invention as part of its manufacturing process. In this regard, the
non-cytotoxic proteases of the  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 5 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 10 of the present invention do not adversely affect the 'activation'
cleavage site and subsequent disulphide bond formation, the former are preferably introduced into
polypeptide of the present invention at a position of at 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' 15cleavage site. The destructive cleavage site(s) and the activation cleavage site are 



preferably exogenous (i.e. engineered/ artificial) with regard to the native components of the
polypeptide. In other words, said cleavage sites are 20 preferably not inherent to the 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 25 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. 30In 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  5 Xa
'activation' site between clostridia' 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 10 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 15incorporated as the destructive cleavage
site. When identifying suitable sites within the primary sequence of any of the components of the
present invention for inclusion of cleavage site(s), it is preferable to select a primary sequence that
closely matches with the  20 proposed cleavage site that is to be inserted. By doing so, minimal
structural changes are introduced into the polypeptide. By way of example, cleavage sites typically
comprise at least 3 contiguous amino acid residues. Thus, in a preferred embodiment, a cleavage site
is selected that already possesses (in the correct position(s)) at least one, preferably at least two of the
amino acid 



25 residues that are required in order to introduce the new cleavage site. By way of example, in one
embodiment, the Caspase 3 cleavage site (DMQD) may be introduced. In this regard, a preferred
insertion position is identified that already includes a primary sequence selected from, for example,
Dxxx, xMxx, xxQx, >c<xD, DMxx, DxQx, DxxD, xMQx, xMxD, xxQD, DMQx, xMQD, DxQD, 30 and
DMxD. Similarly, it is preferred to introduce the cleavage sites into surface exposed regions. Within
surface exposed regions, existing loop regions are preferred.  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, 99-105, 120-124, 137-144, 161-165, 169-173, 187-194, 202-214, 237-241,
243-250, 300-304, 323-335, 375-382,  391-400, and 413-423. The above numbering preferably starts
from the N-terminus of the protease component of the present invention. 



In a preferred embodiment, the destructive cleavage site(s) are located at a 15 position greater than 8
amino acid residues, preferably greater than 10 amino acid residues, more preferably greater than 25
amino acid residues, particularly preferably greater than 50 amino acid residues from the N-terminus
of the protease component. Similarly, in a preferred embodiment, the destructive cleavage site(s) are
located at a position greater than 20 amino 20 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 25 preferred: 474-479, 483-495, 507-543, 557-567, 576-580,
618-631, 643-650, 669-677, 751-767, 823-834, 845-859. The above numbering preferably
acknowledges a starting position of 449 for the N-terminus of the translocation domain component of
the present invention, and an ending position of 871 for the C-terminus of the translocation domain
component. 30 In a preferred embodiment, the destructive cleavage site(s) are located at a position
greater than 10 amino acid residues, preferably greater than 25 amino acid residues, more preferably
greater than 40 amino acid residues, particularly preferably greater than 50 amino acid residues from
the N-  terminus of the translocation component. Similarly, in a preferred embodiment, the destructive
cleavage site(s) are located at a position greater than 10 amino acid residues, preferably greater than
25 amino acid residues, more preferably greater than 40 amino acid residues, particularly preferably 5
greater than 50 amino acid residues from the C-terminus of the translocation component. In a
preferred embodiment, the destructive cleavage site(s) are located at a position greater than 10 amino
acid residues, preferably greater than 25 10 amino acid residues, more preferably greater than 40
amino acid residues, particularly preferably greater than 50 amino acid residues from the N-terminus
of the TM component. Similarly, in a preferred embodiment, the destructive cleavage site(s) are
located at a position greater than 10 amino acid residues, preferably greater than 25 amino acid
residues, more 15  preferably greater than 40 amino acid residues, particularly preferably greater than
50 amino acid residues from the C-terminus of the TM component. The polypeptide of the present
invention may include one or more (e.g. two, three, four, five or more) destructive protease cleavage
sites. Where more than 20 one destructive cleavage site is included, each cleavage site may be the
same or different. In this regard, use of more than one destructive cleavage site provides improved
off-site inactivation. Similarly, use of two or more different destructive cleavage sites provides
additional design flexibility. 25 The destructive cleavage site(s) may be engineered into any of the
following component(s) of the polypeptide: the non-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 



30 having minimal effect on the targeting/ binding regions and/ or translocation domain, and/ or on the
non-cytotoxic protease domain) whilst ensuring that the polypeptide is labile away from its target site/
target cell.  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. Second protease Destructive cleavagesite recognition sequence
Tolerated recognition sequence variance P4-P3-P2-P1-Y-P1'-P2'-P3'   P4 P3 P2 P1 P1' P2' n_
Thrombin 



LVPRV GS A,F,G,I, L,T,V or M A,F,G ,I.L,T, V,W or A  R NotD or E Not D or E -- - Thrombin GR V G 



G R G   Factor Xa IEGRV A,F,G,I, L,T,V or M D or E G R   -- ADAM17 



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



--  -- No P Not D or E z < Elastase (leukocyte) MEA V VTY M, R E z   V, T, H Y 



_ Furin RXR/KRV R X R Or K R    Granzyme IEPD V I E P D  - 



- Caspase 1  F,W,Y, L  H, A,T D Not P,E.D. Q.Kor R -- -- - Caspase 2 DVAD V D V A D Not P,E.D.
Q.Kor 



R  -  WO 2009/150470PCT/GB2009/050666 Caspase 3 DMQD V D M Q 0 Not P,E.D. Q.Kor R -- -- -
Caspase 4 LEVDT L 



E V D Not P,E.D. Q.Kor R -- -- Caspase 5  L or W E H D --- --  Caspase 6  



V E H or I D Not P,E.D. Q.Kor R - - - Caspase 7 DEVD V D E V D Not P,E.D. Q.Kor R  - - 



Caspase 8  I or L E T D Not P,E.D. Q.Kor R  - Caspase 9 LEHD V L E H D -  



-- _ Caspase 10 IEHD  I E H D -  --  Matrix metalloproteases (MMPs) are a preferred group of
destructive proteases in the context of the present invention. Within this group, ADAM17 5 (EC
3.4.24.86, also known as TACE), is preferred and cleaves a variety of membrane-anchored,
cell-surface proteins to "shed" the extracellular domains. Additional, preferred MMPs include
adamalysins, serralysins, and astacins. 10 Another group of preferred destructive proteases is a
mammalian blood protease, such as Thrombin, Coagulation Factor Vila, Coagulation Factor IXa,
Coagulation Factor Xa, Coagulation Factor Xla, Coagulation Factor XIla, Kallikrein, Protein C, and
MBP-associated serine protease. In one embodiment of the present invention, said destructive
cleavage site 



5 comprises a recognition sequence having at 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. 10 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 15polypeptide may be rapidly
inactivated by direct destruction of the non- cytotoxic protease and/ or binding and/ or translocation
components. Polypeptide delivery    In use, the present invention employs a pharmaceutical
composition, comprising 20 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 25injection 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 30and/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 5 pharmaceutically active substance is a vasoconstrictor such as adrenaline. Such a formulation
confers the advantage of increasing the residence time of polypeptide following administration and
thus increasing and/or enhancing its effect. 



10 The dosage ranges for administration of the polypeptides of the present invention are those to
produce the desired therapeutic effect. 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 15 condition,
contraindications, if any, and the judgement of the attending physician. Variations in these dosage
levels can be adjusted using standard empirical routines for optimisation. Suitable daily dosages (per
kg weight of patient) are in the range 0.0001-1 IA mg/kg, preferably 0.0001-0.5 mg/kg, more preferably
0.002-0.5 mg/kg, and particularly preferably 0.004-0.5 mg/kg. The unit dosage can vary from less that
1 microgram to 30mg, but typically will be in the region of 0.01 to 1 mg per dose, which may be
administered daily or preferably less frequently, such as weekly or six monthly. 25 A particularly
preferred dosing regimen is based on 2.5 ng of polypeptide as the 1X dose. In this regard, preferred
dosages are in the range 1X-100X (i.e. 2.5-250 ng). 30Fluid dosage forms are typically prepared
utilising the polypeptide and a pyrogen-free sterile vehicle. The polypeptide, depending on the vehicle
and concentration used, can be either dissolved or suspended in the vehicle. In preparing solutions the
polypeptide can be dissolved in the vehicle, the solution being made isotonic if necessary by addition
of sodium chloride and sterilised by  filtration through a sterile filter using aseptic techniques before
filling into suitable sterile vials or ampoules and sealing. Alternatively, if solution stability is adequate,
the solution in its sealed containers may be sterilised by autoclaving. Advantageously additives such
as buffering, solubilising, stabilising, preservative 5or bactericidal, suspending or emulsifying agents
and or local anaesthetic agents may be dissolved in the vehicle. Dry powders, which are dissolved or
suspended in a suitable vehicle prior to use, may be prepared by filling pre-sterilised ingredients into a
sterile 10 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. 15Parenteral 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 20sterilised 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. 25 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 30
mammalian cell, especially a human cell). The term TM embraces any molecule (ie. a naturally
occurring molecule, or a chemically/physically modified variant thereof) that is capable of binding to a
Binding Site on the target cell, which Binding Site is capable of internalisation (eg. endosome
formation) - also referred to as receptor-mediated endocytosis. The TM may  possess an endosomal
membrane 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 5 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. 10The 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 108 M-1 or greater, for example 107 M-1 or greater, 108 M-1 or greater, or
109 M-1 or greater. 15 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% 



20 amino acid sequence homology with the reference TM. Thus, a variant may include one or more
analogues of an amino acid (e.g. an unnatural amino acid), or a substituted linkage. Also, by way of
example, 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 25 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 30acids of the
reference peptide. By way of example, ErbB peptide TMs may be modified to generate mutein ErbB
ligands with altered properties such as increased stability. By way of example, ErbB TM muteins
include ErbB peptides having amino acid  modifications such as a valine residue at position 46 or 47
(EGFVa146 or 47), which confers stability to cellular proteases. ErbB TMs may also have amino acids
deleted or additional amino acids inserted. This includes but is not limited to EGF having a deletion of
the two C-terminal amino acids and a 5 neutral amino acid substitution at position 51 (particularly
EGF51G1n51; see US20020098178A1), and EGF with amino acids deleted (e.g. rEGF2-48; rEGF3-48
and rEGF4-48). Fragments of ErbB TMs may include fragments of TGFa which contain predicted
p-tum regions (e.g. a peptide of the sequence Ac-C-H-S-G-Y-V-G-A-R-C-0-0Me), fragments of EGF
such as 10 [A1a20]EGF(14-31), and the peptide YHWYGYTPQNVI or GE11. All of the above patent
specifications are incorporated herein by reference thereto. By way of further example, somatostatin
(SST) and cortistatin (CST) have high structural homology, and bind to all known SST receptors.
Full-length 15 SST has the amino acid sequence:
MLSCRLQCALAALSIVLALGCVTGAPSDPRLRQFLQKSLAAAAGKQELAKYF
LAELLSEPNQTENDALEPEDLSQAAEQDEMRLELQRSANSNPAMAPRERKA GCKNFFWKTFTSC
20Full-length CST has the amino acid sequence:
MYRHKNSWRLGLKYPPSSKEETQVPKTLISGLPGRKSSSRVGEKLQSAHKM
PLSPGLLLLLLSGATATAALPLEGGPTGRDSEHMQEAAGIRKSSLLTFLAWW
FEWTSQASAGPLIGEEAREVARRQEGAPPQQSARRDRMPCRNFFWKTFSS CK 25  Reference to
these TMs includes the following fragments (and corresponding variants) thereof: 



NFFWKTF; (R or K)NFFWKTF; 30C(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); 5C(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)N FFWKTF(S or
T)S; or (P or G)C(R or K)NFFWKTF(S or DC. 10 



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 15an (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 20 least 28
or 29 amino acid residues. By way of example, preferred sequences include:
SANSNPAMAPRERKAGCKNFFWKTFTSC (SST-28); AGCKNFFWKTFTSC (SST-14); 25
QEGAPPQQSARRDRMPCRNFFWKTFSSCK (CST-29); QERPPLQOPPHRDKKPCKNFFWKIFSSCK
(CST-29); QERPPPQQPPHLDKKPCKNFFWKTFSSCK (CST-29) DRMPCRNFFWKTFSSCK
(CST-17); PCRNFFWKTFSSCK (CST-14); and 30PCKNFFWKTFSSCK (CST-14) The TM may
comprise a longer amino acid sequence, for example, at least 30 or 35 amino acid residues, or at least
40 or 45 amino acid residues, so long as the TM is able to bind to a normal GH-secreting cell,
preferably to an SST or to a  CST 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. 5 By way of further example,
GHRH peptides of the present invention include: 



YADAIFTASYRKVLGQLSARKLLQDILSR;YADAIFTASYRNVLGQLSARKLLQDILSR;
YADAIFTNSYRKVLGQLSARKLLQDIM;YADAIFTNSYRKVLGQLSARKLLQDIMS;
ADAIFTNSYRKVLGQLSARKLLQDIMSR; 10
YADAIFTNSYRKVLGQLSARKLLQDIMSRQQGESNQERGARARL;
YADAIFTNSYRKVLGQLSARKLLQDIMSRQQGESNQERGA;
YADAIFTNAYRKVLGQLSARKLLQDIMSR;YADAIFTNSYRKVLGOLSARKALQDIMSR;
YADAIFTASYKKVLGQLSARKLLQDIMSR;YADAIFTASYKRVLGQLSARKLLQDIMSR;
YADAIFTASYNKVLGQLSARKLLQDIMSR;YADAIFTASYRKVLGQLSAKKLLQDIMSR; 15
YADAIFTASYKKVLGQLSAKKLLQDIMSR;YADAIFTASYRKVLGQLSANKLLQDIMSR;
YADAIFTASYRNVLGQLSARKLLQDIMSR;YADAIFTASYRKVLGQLSARNLLQDIMSR;
YADAIFEASYRKVLGQLSARKLLQDIMSR;YADAIFTASERKVLGQLSARKLLQDIMSR;
YADAIFTASYRKELGQLSARKLLQDIMSR;YADAIFTASYRKVLGQLSARKLLQDIMSR;
YADAIFTESYRKVLGQLSARKLLQDIMSR;YADAIFTNSYRKVLAQLSARKLLQDIM; 20
YADAIFTNSYRKVLAQLSARKLLQDIMSR;YADAIFTASYRKVLAQLSARKLLQDIMSR;
YADAIFTAAYRKVLAQLSARKALQDIASR;YADAIFTAAYRKVLAQLSARKALQDIMSR;
HVDAIFTQSYRINLAQLSARKLLODILNRQQGERNQEQGA;
HVDAIFTQSYRKVLAQLSARKALQDILSRQQG; HVDAIFTSSYRKVLAQLSARKLLQDILSR;
HVDAIFTTSYRKVLAQLSARKLLQDILSR;YADAIFTQSYRKVLAQLSARKALQDILNR; 25
YADAIFTQSYRKVLAQLSARKALQDILSR. 



It is routine to confirm that a TM binds to the selected target cell. For example, a simple radioactive
displacement experiment may be employed in which tissue or cells representative of a growth
hormone-secreting cell are 30 exposed to labelled (eg. tritiated) TM in the presence of an excess of
unlabelled TM. In such an experiment, the relative proportions of non-specific and specific binding may
be assessed, thereby allowing confirmation that the 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
35 TM binding. Examples of this type of experiment can be found in Hulme, E.G. (1990),
Receptor-binding studies, a brief outline, pp. 303-311, In Receptor biochemistry, A Practical Approach,
Ed. E.G. 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. 5Said analogues may
include synthetic residues such as: 11-Nal =11-naphthylalanine 15-Pal =11; -pyridylalanine 



hArg(Su) = N-guanidino-(butyl)-homparginine 10hArg(Et)2 = N, N'-guanidino-(dirnethyl)-hornoarginine
hArg(CH2CF3)2 = N. Nt.guanidino-bis-(2,2,2,-triflooroethyl)- G.,ine hArg(CH3, he.xyl) = N,
N'-guanidino-(methyl, hexyl)- homoarginine Lys(Me) = Ne-methyllysine Lys(iPr) = Ne-isopropyllysine
AmPhe = arninomethylphenylalanine AChxAla = aminocyclohexylalanine Abu = a-arninobutyric acid
Tpo = 4-thisproline MeLeu = N-methylleucine IA Om = ornithine Nle - nodeucine Nva = nonialine
Trp(Br) = 5-bromo-tryptophan Trp(F) = 5-fluoro-tryptophan 25Trp(NO2) = 5-nitro-tryptophan Gabe =
y-aminobutyric acid 



Brrip = J-mercaptopropionyl Ac = acetyl Pen - pendillamine 30 By way of example, the above peptide
analogue aspect is described in more detail with reference to specific peptide TMs, such as SST
peptides, GHRH peptides, bornbesin peptides, ghrelin peptides, and urolensin peptides, though the
same principle applies to all TMs of the present invention_  Somatostatin analogues, w icn 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 al. Peptide
Research5:8(1992);Horvath,A:etal.Abstract,"Conformationsof Somatostatin Analogs Having Antitumor
Activity"; 22nd European peptide Symposium, September 13-19,1992, Interlaken, Switzerland;
US5,506,339; EP0363589;US4,904,642;US4,871 ;717;U54,725,577;U54,684,620; U54,650.787;
US4,585,755; U54,725,577; U54,522,813; U64,369,179; 



US4,360,516; US4,328,214; US4,316,890; US4,310,51 8; US4,291,022; U54,238,481; US4,235,886;
US4,211,693; US4,190,648; US4,146,612; US4,133,782; US5,506,339; U54,261,885; U54,282,143;
U54,190,575; US5,552,520; EP0389180; EP0505680; 



U54,603,120; EP0030920; US4,853,371; W090112811; W097/01579; W091/18016; W098108529 and
W098/08528; W010075186andW000/06185;W099/56769;andFR  2,522,655, Each of these
publications is incorporated in its entirety by reference thereto, Methods .for synthesizing ana'ogues
are well documented, as illustrated, for 20 example, by the patents cited above. For example,
synthesis of H-D-Phe-PhePhe-D-Trp-Lys-Thr-Phe-Thr-NH2, can be achieved by following the protocol
set forth in Example 1 of EP0395417A1. Similarly, synthesis analogues with a substituted N-terminus
can be achieved, for example, by following the protocol set forth in W088/02756, EP0329295. and
US5,240,561. 25 The use of linear SST analogues are also included within the scope of this invention,
for example: H-D-Phe-p-chloro-Phe-Tyr-D-Trp-Lys-Thr-Phe-Thr- NH2;
H-D-Phe-p-NO2-Phe-Tyr-D-Trp-Lys-Val-Phe-Thr-NH2;H-D-*Nal-p-
chloro-Phe-Tyr-D-Trp-Lys-Val-Phe-Thr-NH2;H-D-Phe-Phe-Phe-D-Trp-Lys- 30 Thr-Phe-Thr-NH2;
H-D-Phe-Phe-Tyr-D-Trp-Lys-Val-Phe-Thr-NH2;
H-D-Phe-pchloro-Phe-Tyr-D-Trp-Lys-Val-Phe-Thr-NH2; and
H-D-Phe-Ala-Tyr-D-Trp-LysVal-Ala-D-beta-Nal-NH2,  One or more chemical moieties, eg, a sugar
derivative, mono or poly-hydroxy (C2-12) alkyl, mono or poly-hydroxy (C2-12) acyl groups, or a
piperazine derivative, can be attached to a SST analogue, e g. to the N-terminus amino acid - see
W088/02756, EP0329295, and US5,240,561. 



5 GHRH peptide analogues date back to the 19905, and include the 'standard antogonist' [Ac-Tyr',
D-Arg2jhGH-RH (1-29) Nha. US Patent 4, 659,693 discloses GH-RH antagonistic analogs which
contain certain N, N'-  dialkylomega-guanidino alpha-amino acyl residues in position 2 of the GH-RH
(1-29) 10 sequence. Additional examples are provided in W091/16923, US 5,550212, US5,942,489,
US6,057,422 U55, 942,489, US6,057, 422, W096/032126, W0961022782, W096/016707,
W094/011397, W094/011396, each of which is herein incorporated by reference thereto. 15Examples
of bombesin analogues suitable for use in the present invention include TMs comprising:
D-Phe-Gin-Trp-Ala-Val-Gly-His-Leu-Met-NH2 (code named BIM-26218),
D-Phe-Gin-Trp-Ala-Val-Gly-His-Leu-Leu-NH2 (code named B1M-26187); [CH2NN-Phe-NH2 (code
named BIM-261 59), and D-Phe-Gin-Trp-Ala-Val-Gly-His-Leu-p 20 [C1-12NH]-Cpa-NH2 (code named
B1M-26189); D-Phe-Gln-Trp-Ala-Val-Nmethyl-D-Ala-His-Leu- methylester, and
D-FirPhe-Gln-Trp-Ala-Val-D-Ala-HisLeu- methylester. Bornbesin analogues include peptides derived
from the naturally-occurring, 25 structurally-related peptides, namely, bombesin, neuromedin B,
neuromedin C, litorin, and GRP. The relevant amino acid sequences of these naturally occurring TM
peptides are listed below: Bombesin (last 10 as's): Gly-Asn-Gin-Trp-Ala-Val-Gly-His-Leu-Met-NH2 30
Neuromedin B: Gly-Asn-Leu-Trp-Ala-Thr-Gly-His-PheiMet-NH2 Neuromedin C:
Gly-Asn-His-Trp-Ala-Val-Gly-His-Leu-Met-NH2 Litorin: pGiu-Gin-Trp-Ala-Val-Gly-His-Phe-Met-NH2
Human GRP (last 10 aa's): Gly-Asn-His-Trp-Ala-Val-Gly-His-Leu-Met-NH2  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. 397,169, filed August 21, 1989, U.S. Serial No. 376,555, filed July 7, 1989, U.S. Serial Number
394,727, filed August 16, 1989, U.S. Serial No, 317,941, filed March 2, 1989,  5 U.S._ Serial Number
282,328, filed December 9, 1988, U.S. Serial No. 257,998, filed October 14, 1988, U.S. Serial No.
248,771, filed September 23, 1988, U.S. Serial No. 207,759, filed June 16, 1988, U.S. Serial No.
204,171, ;filed June 8, 1988, U.S. Serial No. 173,311, filed March 25, 1988; U.S. Serial No. 100,571,
filed September 24, 1987; and U.S. Serial No. 520,225, flied  10 May 9, 1990, U.S. Serial No. 440,039,
filed November 21, 1989. All these applications are hereby incorporated by reference. Bombesin
analogs are also described in Zachary et al,, Proc. Nat. Aca. Sci, 82:7616 (1985); Heimbrook et al.,
"Synthetic Peptides: Approaches to Biological Problems", UCLA Symposium on Mol. and Cell, Biol,
New Series, Vol, 86, ed. Tarn and Kaiser;  15 Heinz-Erian et al., Am. J. Physiol. G439 (1986);
Martinez et al., J. Med, Chem, 28:1874 (1985); Gargosky et al., Biochem. J. 247:427 (1987); Dubreuil
et al., Drug Design and Delivery, Vol 2:49, Harwood Academic Publishers, GB (1987); Heikkila et al.,
J. Biol. Chem, 262;16456 (1987); Caranikas et al. ; J. Med. Chem. 25:1313 (1982); Saee.d et al.,
Peptides 10:597 (1989); Rosell et  20 al., Trends in Pharmacological Sciences 3:211 (1982); Lundberg
et al., Proc. Nat, Aca. Sci. 80:1120, (1983); Engberg et al,, Nature 293:222 (1984); Mizrahi et al., Euro.
J. Pharrna. 82:101 (1982); Leander et al., Nature 294:467 (1981); VVoll et al., Biochem. Biophys. Res.
Comm. 155:359 (1988); Rivier et aL, Biochern. 17:1766 (1978); Cuttitta et al., Cancer Surveys 4:707
(1985); 25Aumelas et al., Int. J. Peptide Res. 30:596 (1987); all of which are also hereby 



incorporated by reference. The analogs can be prepared by conventional techniques, such as those
described in W092/20363 and EP0737691. Additional bombesin analogues 30 are described in, for
example, W089102897, W091/17181, W090/03980 and W091/02746, all of which are herein
incorporated by reference thereto. Examples of ghrelin analogues suitable for use as a TM of the
present invention comprise: Tyr-DTrp-DLys-Trp-DPhe-NH2, Tyr-DIrp-Lys-Trp-DPhe-  NH2,
His-DTrp-DLys-Trp-DPhe-NH2, His-DTrp-DLys-Phe-DTrp-NH2, HsDTrp-DArg-Trp-DPhe-NH2,
His-Dire-DLys-Trp-DPhe-Lys-NH2, DesarninoTyrDTrp-Ala-Trp-DPhe-NH2,
DesarninoTyr-DTrp-DLys-Trp-Diphe-NH2, DearninoTyr-DTrp-Ser-Trp-DPhe-Lys-NH2,
DesaminaTyr-DTrp-Ser-Trp-DPheNH2, His-D-Trp-DTrp-Phe-Met-NH2, Tyr-DTrp-DTrp-Phe--Phe-N
H2, Gy4J[CH2N1-1]-DI3Nal-Ala-Trp-DPhe-Lys-NH2,
Giyip[CH2NH]-DbetaNal-DLySTrP-DPhe-Lys-NH2, DAle-DbetaNal-DLys-DTrp-Phe-Lys-NH2,
His-DbetaNalDLys-Trp-DPhe-Lys-NH2, Ala-His-DTrp-DLys-Trp-DPhe-Lys-NH2,
Alacp[CH2NN-DbetaNal-Ala-Trp-DPhe-Lys-NH2, DbetaNal-Ala-Trp-DPhe-Ala- 10 NH2,
DA1a-DcyclohexylAla-Ala-Phe-DPhe-Nle-NH2, DcyclohexylAla-A1a-PheDTrp-Lys-NH2,
DAia-DbetaAla-Thr-DThr-Lys-N1-12, DcyclahexylAla-Ala-Trp7- DPhe-NH2,
DAla-DbetaNal-Ala-Ala-DAla-Lys-NH2, DbetaNal-Ala-Trp-DPheLeu-NH2,
His-DTrp-Phe-Trp-DPhe-Lys-N1-12, DAla-DbetaNal-DAla-DTrp-PheLys-NH2,
pAla-Trp-DAia-DTrp-Phe-N H2, His-Trp-DAla-DTrp-Phe-LysN H2, 15
DLys-DpNal-Ala-Trp-DPhe-Lys-NH2, DAla-Dbeta Nal-DLys-DTrp-Phe-LysNH2,
Tyr-DAla-Phe-Aib-NH2, Tyr-DAia-Sar-NMePhe-NH2, ayAbu-DTrp-DTrper-NH2,
oyAbu-DTrp-DTrp-Lys-NH2, ayAbu-DTrp-DTrp-Orn-NH2, aAbuDTrp-DTrp-Orn-N H2,
DThr-DONal-DTrp-DPro-Arg-NH 2, DNe-Ala-DAla-DTroPhe-Lys-NH2,
Alay[CH2NH]His-DTrp-Ala-Trp-DPhe-Lys-NH2, Lys-DHis-DTrp- 20 Phe-NH2,
yAbu-DTrp-DTrp-C,,rn-NH2, inip-Trp-Trp-Phe-N1-12, Ac-DTrp-PheDTrp-Leu-NH2,
Ac-DTrp-Phe-DTrp-Lys-NH Ac-DTrp-DTrp-Lys-N H2, DLysTyr-DTrp-DTrp-PheTLys-NH2,
Ac-DbetaNal-Leu-Pro-NH2, pAla-Trp-DTrpDTrp-Orn-NH2, DVal-DaNal-DTrp-Phe-Arg-NH2,
DLeu-DaNal-DTrp-Phe-ArgNH2, CyclohexylAia-DaNal-DTrp- Phe-Arg-NH2, DTp-DaNal-Dirp-Phe-Ara-
25NH2, DAla-Df3Nal-DPro-Phe-Arg-NH2, Ac-DaNal-DTrp-Phe-Arg-NH2, DaNal- DTrp-Phe-Arg-NH2,
His-DTrp-DTrp-Lys-NH2, Ac-DpNai-DTrp-NH2, aAib-DTrp-
DcyclohexylAla-NH2,clAib-DTrp-DAla-cyclohe,xylAla-NH2,
DcyclohexylAla-Ala-Ala-Phe-DPhe-Nle-NH2, DPhe-Ala-Phe-DPal-NH2, DPheAla-Phe-DPhe-Lys-NH2,
DLys-Tyr-DTrp-DTrp-Phe-NH2, Ac-DLys-Tyr-DTrp- 30 DTrp-Phe-NH2,
Arg-DTrp-Leu-Tyr-Trp-Pro(cyclic Avg-Pro), Ac-Df3Nal-PicLysILys-DPhe-NH2,
DPal-Phe-DTrp-Phe-Met-NH2, DPhe-Trp-DPhe-Phe-MetNH2, DPal-Trp-DPhe-Phe-Met-N1-12,
pAla-Pal-DTrp-Mip-Orn-NH2, ayAbLiTrp-DTrp-DTrp-Orn-N H2, Ala-Trp-DTrp-DTrp-Lys-N1-12,
yAbu-Trp-DTrp-DTrpOrn-NH2, Aya-Trp-DTrp-DTrp-Om-NH2, DLys-Tyr-DTrp:Ata-Trp-DPhe-NH2,  



His-DTrp-DArg-Trp-DPhe-NH2, <Giu-His-Trp-DSer-DArg-NH2, DPhe-DPheDTrp-Met-DLys-NH2,
0-(2-methylaily1) benzophonone oxime, (R)-2-amino-3- (I hi-indol- 3-y1)-l-(4-phenyipiperid in-1
-yl)propan-1 -one, N-(JR)- 1 -((R)-1-((S)-3- (IH-indo1-3-y1)-1-Oxo-1-(4-pheny
ipiperidin-1-yl)propan-2-ylamino)-6-amino-1-
oxohexan-2-ylamino)-3-hydroxy-17oxOpropan-2-yObenzamide,(S)-N-((S)-3- ( 1
H-indo1-3-yl)-1-oxo-1-(4 -ph enylpiperid in-1 -yl)propa n -2-yI)-6-acetamido-2- ((S)-2-amino-
3-(benzyloxy)propanarn ido )hexana mide, (S)-N -((R)-3-( 1 H-indol- 3-yI)- 1 -oxo-1-(4-phenylpiperidin-
1-y1 )propan-2-y1)- 2-((S)-2-acetarn ido-3- (benzyloxy)propanam ido)-6-a m nohexan m ide, (R)-N4
3-( 1 H-indol- 3-yI)-1-(4 - 10(2 -methoxyphenyl )ploerid in-1 -yl)-1 -oxopropan-2-y1
)-4-aminobutanamide, (R)-        H-indo1-3-y1)- I -(4 -(2-methoxyphenyl)piperid in-1-yE)-1 -oxopropa
n-2-yI)- 2-a mino-2-methylpropanarn ide, methyl 3-(p-tolylcarbamoyi)-2-naphthoate,
ethyl3-(4-(2-methoxyphenyl)piperidine-1-carbonyl)-2-naphthoate,3-12-
methoxyphenylcarbamoy1)-2-naphthoate,(S)-2,4-diamino-N-((R)-3-
15(naphthalen-2-yirnethoxy)-1-oxo-1-(4-phenylpiperid in-1 -yl)propa n-2-
yl)butanamide,naprithalene-2,3-cilyihis((4-(2-methoxyphenyl)piperazin-1- y1)meihanone),(R)-2 -a
rnino-N-(3-(benzyioxy)-1 -oxo-1-(4 -phenylpiperazin- 1 - y1 )propan-2-y1)-2-methylpropanam
ide,or(R)-2-amino-3-(benzyloxy)-1-(4- phenylpiperazin- 1 -y1 )propan-1 -one. 20 Examples of
urotensin analogues suitable for use as a TM of the present invention comprise: Cpa-c
[D-Cys-Pne-Trp-Lys-Thr-Cys]-Val-NH2: and Aspc[Cys-Phe-Trp-Lys-Tyr-Cysi-Val-OH. 25The
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 clostridia! Hc
component) in binding assays as described in Shone et al. (1985) Eur. J. Biochem. 151, 75-82. In a
preferred embodiment, the polypeptides preferably lack the last 50 C-terminal 



30  amino acids of a clostridial neurotoxin holotoxin. In another embodiment, the polypeptides
preferably lack the last 100, preferably the last 150, more preferably the last 200, particularly
preferably the last 250, and most preferably the last 300 C-terminal amino acid residues of a clostridia'
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 (W1266 to L and Y1267 to F) in the ganglioside binding pocket causes the Hc
region to lose its receptor binding function. Analogous mutations may be made to non- 5 serotype A
clostridia' peptide components, e.g. a construct based on botulinum B with mutations (W1262 to L and
Y1263 to F) or botulinum E (W1224 to L and Y1225 to F). Other mutations to the active site achieve
the same ablation of Hc receptor binding activity, e.g. Y1 267S in botulinum type A toxin and the
corresponding highly conserved residue in the other clostridia! 10 neurotoxins. Details of this and other
mutations are described in Rummel et al (2004) (Molecular Microbiol. 51:631-634), which is hereby
incorporated by reference thereto. In another embodiment, the polypeptides of the present invention
lack a 15 functional Hc domain of a clostridial neurotoxin and also lack any functionally equivalent TM.
Accordingly, said polypeptides lack the natural binding function of a clostriciial neurotoxin and are not
able to bind rat synaptosomal membranes (via a clostridia! Hc component, or via any functionally
equivalent TM) in binding assays as described in Shone et al. (1985) Eur. J. Biochem. nfl151, 75-82.
In one embodiment, the TM is preferably not a Wheat Germ Agglutinin (WGA) peptide. 25The 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 HON peptide or domain) and the C-terminal region (commonly
referred to as the Hoc peptide or domain). This fact is confirmed 30 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; Halpem J (1993) J. Biol. Chem. 268: 15, pp.
11188-11192; Rummel A(2007) PNAS 104: 359-364; Lacey DB (1998) Nat. Struct. Biol. 5: 898-902;
Knapp (1998) Am. Cryst. Assoc. Abstract  Papers 25: 90; Swaminathan and Eswaramoorthy (2000)
Nat. Struct, Biol. 7: 1751-1759; and Rummel A (2004) Mol. Microbial. 51(3), 631-643. Moreover, it has
been well documented that the C-terminal region (Hoc), which constitutes the C-terminal 160-200
amino acid residues, is responsible for binding of a 5 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 clostridia' 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  10 native clostridia' neurotoxin binds means that the clostridial
heavy-chain simply lacks a functional Hcc peptide. In other words, the Hcc peptide region is either
partially or wholly 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. 15
Thus, in one embodiment, a clostridia' HN peptide of the present invention lacks part of a C-terminal
peptide portion (Hoc) of a clostridia' neurotoxin and thus lacks the Hc binding function of native
clostridia' neurotoxin. By way of example, in one embodiment, the C-terminally extended clostridial HN
peptide 



20 lacks the C-terminal 40 amino acid residues, or the C-terminal 60 amino acid residues, or the
C-terminal 80 amino acid residues, or the C-terminal 100 amino acid residues, or the C-terminal 120
amino acid residues, or the C-ermine! 140 amino acid residues, or the C-terminal 150 amino acid
residues, or the C-terminal 160 amino acid residues of a clostridia' neurotoxin heavy-  25 chain. In
another embodiment, the clostridia! HN peptide of the present invention lacks the entire C-terminal
peptide portion (Hoc) of a clostridial neurotoxin and thus lacks the Hc binding function of native
clostridia' neurotoxin. By way of example, in one embodiment, the clostridia' HN peptide lacks the
C-terminal 165 amino acid residues, or the C-terminal 170 amino  30 acid residues, or the C-terminal
175 amino acid residues, or the C-terminal 180 amino acid residues, or the C-terminal 185 amino acid
residues, or the C-terminal 190 amino acid residues, or the C-terminal 195 amino acid residues of a
clostridial neurotoxin heavy-chain. By way of further example, the  clostridial HN peptide of the present
invention lacks a clostridial Hcc reference sequence selected from the group consisting of: Botulinum
type A neurotoxin - amino acid residues (Y1111-L1296) 5 Botulinum type B neurotoxin - amino acid
residues (Y1098-E1291) Botulinum type C neurotoxin - amino acid residues (Y1112-E1291) Botulinum
type D neurotoxin - amino acid residues (Y1099-E1276) Botulinum type E neurotoxin - amino acid
residues (Y1086-K1252) Botulinum type F neurotoxin - amino acid residues (Y1106-E1274)
10Botulinum type G neurotoxin - amino acid residues (Y1106-E1297) Tetanus neurotoxin - amino acid
residues (Y1128-D1315). The above-identified reference sequences should be considered a guide as
slight variations may occur according to sub-serotypes. 15 The protease of the present invention
embraces all non-cytotoxic proteases that are capable of cleaving one or more proteins of the exocytic
fusion apparatus in eukaryotic cells. 20The protease of the present invention is preferably a bacterial
protease (or fragment thereof). More preferably the bacterial protease is selected from the genera
Clostridium or Neisseria/ Streptococcus (e.g. a clostridia' L-chain, or a neisserial IgA protease
preferably from N. gonorrhoea& or S. pneumoniae). 25The present invention also embraces variant
non-cytotoxic proteases (le. 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 30 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 Q161A, E54A, and K165L see Ahmed, S.A. (2008) Protein J. DOI
10.1007/s10930-007-9118-8, which is incorporated by  WO 2009/150470PCT/GB2009/050666
reference thereto. The term fragment, when used in relation to a protease, typically means a peptide
having at least 150, preferably at least 200, more preferably at least 250, and most preferably at least
300 amino acid residues of the reference protease. As with the TM 'fragment' component (discussed 5
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 10 preferably specific for a
SNARE protein (e.g. SNAP-25, synaptobrevinNAMP, or syntaxin). Particular mention is made to the
protease domains of neurotoxins, for example the protease domains of bacterial neurotoxins. Thus,
the present 15 invention embraces the use of neurotoxin domains, which occur in nature, as well as
recombinantly prepared versions of said naturally-occurring neurotoxins. Exemplary neurotoxins are
produced by clostridia, and the term clostridia! 20 neurotoxin embraces neurotoxins Prnril inCld 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 



25 A). Corresponding nomenclature applies to other BoNT serotypes. BoNTs are the most potent
toxins known, with median lethal dose (LD50) values for mice ranging from 0.5 to 5 ng/kg depending
on the serotype. BoNTs are adsorbed in the gastrointestinal tract, and, after entering the 30 general
circulation, bind to the presynaptic membrane of cholinergic nerve terminals and prevent the release of
their neurotransmitter acetylcholine. BoNT/B, BoNT/D, BoNT/F and BoNT/G cleave
synaptobrevin/vesicleassociated membrane protein (VAMP); BoNT/C, BoNT/A and BoNT/E cleave
the 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 (1-1c) 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 10 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
15proteolytically 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) 25Botulinum 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)* 30Pohlner, 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 2007/0166332 (hereby incorporated by reference thereto) cites slightly different
clostridia! 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)
10Botulinum type G neurotoxin- amino acid residues (M1-K446) 



Tetanus neurotoxin- amino acid residues (M1-A457) A variety of clostridia' toxin fragments comprising
the light chain can be useful in aspects of the present invention with the proviso that these light chain
15 fragments can specifically target the core components of the neurotransmitter release apparatus
and thus participate in executing the overall cellular mechanism whereby a clostridia' toxin
proteolytically cleaves a substrate. The light chains of clostridia' toxins are approximately 420-460
amino acids in length and comprise an enzymatic domain. Research has shown that the 20 entire
length of a clostridia' 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 25 of the light
chain is not necessary for activity. As a non-limiting example, the last 32 amino acids of the BoNT/A
light chain (residues 417-448) are not required for enzymatic activity. As another non-limiting example,
the last 31 amino acids of the TeNT light chain (residues 427-457) are not required for enzymatic
activity. Thus, aspects of this embodiment can include clostridia' 30 toxin light chains comprising an
enzymatic domain having a length of, for example, at least 350 amino acids, at least 375 amino acids,
at least 400 amino acids, at least 425 amino acids and at least 450 amino acids. Other aspects of this
embodiment can include clostridial toxin light chains comprising an enzymatic domain having a length
of, for example, at most 350  amino 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 5 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 10 duration of action of the
protease component. PEGylation is particularly preferred when the protease comprises a BoNT/A, B
or C1 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 15 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 W02007/104567, which is incorporated in its entirety by reference
thereto. 20 A Translocation Domain is a molecule that enables transiocation 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. 25 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 IC and/ or labelled NAD, which may be readily monitored [see Shone C. 30(1987) Eur. J. Biochem;
vol. 167(1): pp. 175-180]. 



A further example is provided by Blaustein R. (1987), which describes a simple in vitro assay
employing planar phospholipid bilayer membranes. The membranes are challenged with a test
molecule and the requisite  translocation function is confirmed by an increase in conductance across
said membranes [see Blaustein (1987) FEBS Letts; vol. 226, no. 1: pp. 115-120]. Additional
methodology to enable assessment of membrane fusion and thus  5 identification of Translocation
Domains suitable for use in the present invention are provided by Methods in Enzymology Vol 220 and
221, Membrane Fusion Techniques, Parts A and B, Academic Press 1993. The present invention also
embraces variant translocation domains, so long  10 as the variant domains still demonstrate the
requisite translocation activity. By way of example, a variant may have at least 70%, preferably at least
80%, more 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  15 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  20 reference transiocation 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. 25The 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
pore-formation within the endosomal membrane. 30 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 transbcating 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 5invention. The Translocation Domain may be of a clostridia' 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 10 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 15 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: 20 Botulinum type A neurotoxin Botulinum type B neurotoxin
Botulinum type C neurotoxin Botulinum type D neurotoxin 25 Botulinum type E neurotoxin Botulinum
type F neurotoxin Botulinum type G neurotoxin Tetanus neurotoxin  amino acid residues (449-871)
amino acid residues (441-858) - amino acid residues (442-866) - amino acid residues (446-862) -
amino acid residues (423-845) - amino acid residues (440-864) - amino acid residues (442-863) -
amino acid residues (458-879)  30 The above-identified reference sequence should be considered a
guide as slight variations may occur according to sub-serotypes. By way of example, US
2007/0166332 (hereby incorporated by reference thereto) cites slightly different clostridial sequences:
Botulinum type A neurotoxin Botulinum type B neurotoxin Botulinum type C neurotoxin Botulinum type
D neurotoxin Botulinum type E neurotoxin Botulinum type F neurotoxin Botulinum type G neurotoxin
Tetanus neurotoxin   amino acid residues (A449-K871) - amino acid residues (A442-S858) - amino
acid residues (T450-N866) - amino acid residues (D446-N862) - amino acid residues (K423-K845)
amino acid residues (A440-K864)  amino acid residues (S447-S863) 



amino acid residues (S458-V879)  10In the context of the present invention, a variety of Clostridial
toxin HN regions comprising a translocation domain can be useful in aspects of the present invention
with the proviso that these active fragments can facilitate the release of a non-cytotoxic protease (e.g.
a clostridia' L-chain) from intracellular vesicles into the cytoplasm of the target cell and thus participate
in executing 15 the overall cellular mechanism whereby a clostridial toxin proteolytically cleaves a
substrate. The HN regions from the heavy chains of Clostridial toxins are approximately 410-430
amino acids 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 clostridia' toxin HN regions
comprising a translocation domain having a length of, for example, at least 350 amino acids, at least
375 amino acids, at least 400 amino acids and at least 425 amino acids. Other aspects of this
embodiment can include clostridia' toxin HN regions comprising 25 translocation domain having a
length of, for example, at most 350 amino acids, at most 375 amino acids, at most 400 amino acids
and at most 425 amino acids.    For further details on the genetic basis of toxin production in
Clostridium 30 botulinum and C. tetani, we refer to Henderson eta! (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 nature  and/ 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-clostridial origin.  5 Examples of non-clostridial (reference) Translocation Domain origins include,
but not be restricted to, the translocation domain of diphtheria toxin [0=Keefe et at, Proc. Natl, Acad.
Sci. USA (1992) 89, 6202-6206; Silverman et al., J. Biol. Chem. (1993) 269, 22524-22532; and
London, E. (1992) Biochem. Biophys. Acta., 1112, pp.25-51], the translocation domain of
Pseudomonas  10 exotoxin type A [Prior et al. Biochemistry (1992) 31, 3555-3559], the translocation
domains of anthrax toxin [Blanke et at Proc. Natl. Acad. Sci. USA (1996) 93, 8437-8442], a variety of
fusogenic or hydrophobic peptides of translocating function [Plank et at J. Biol. Chem, (1994) 269,
12918-12924; and Wagner et a/ (1992) PNAS, 89, pp.7934-7938], and amphiphilic peptides  15
[Murata et a/ (1992) Biochem., 31, pp.1986-1992]. The Translocation Domain may mirror the
Translocation Domain 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. 20Particular
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
at (1992) and Murata et at (1992) describe the tranttocation (i.e. membrane fusion and vesiculation)
function of a number of fusogenic and amphiphilic peptides  25 derived from the N-terminal region of
influenza virus 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 



30 translocating domain of Foamy virus envelope glycoprotein. Virally encoded Aspike proteins have
particular application in the context of the present invention, for example, the El protein of SFV and the
G protein of the G protein of VSV.  WO 2009/150470PCTIGB2009/050666 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 5 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. Translocation Domain source Amino
acid residues References Diphtheria toxin 194-380 Silverman etal., 1994, J. Biol. Chem. 269,
22524-22532 London E., 1992, Biochem. Biophys. Acta., 1113, 25-51 Domain II of pseudomonas
exotoxin 405-613 Prior at at, 1992, Biochemistry 31, 3555-3559 Kihara & Pastan, 1994, Bioconj Chem.
5, 532-538 Influenza virus haemagglutinin GLFGAIAGFIENGWE GMIDGWYG, and Variants thereof 



Plank et at, 1994, J. Biol. Chem. 269, 12918-12924 Wagner at at, 1992, PNAS, 89, 7934-7938 Murata
et at, 1992, Biochemistry 31, 1986-1992 Semliki Forest virus fusogenic protein Translocation domain
Kielian at at, 1996, J Cell Biol. 134(4), 863-872 Vesicular Stomatitis virus glycoprotein G 118-139 Yao
at at, 2003, Virology 310(2), 319-332 SER virus F protein Translocation domain Seth at at, 2003, J
Virol 77(11) 6520-6527 Foamy virus envelope glycoprotein Translocation domain 



Picard-Maureau at at, 2003, J Virol. 77(8), 4722-4730  The polypeptides of the present invention may
further comprise a translocation facilitating domain. Said domain facilitates delivery of the noncytotoxic
protease 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 5incorporated 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. 10 influenza
A virus fusogenic peptide domain of 23 amino acids), alphavirus fusogenic peptide domain (eg.
Semliki Forest virus fusogenic peptide domain of 26 amino acids), vesiculovirus fusogenic peptide
domain (eg. vesicular stomatitis virus fusogenic peptide domain of 21 amino acids), respirovirus
fusogenic peptide domain (eg. Sendai virus fusogenic peptide domain of 25 15 amino acids),
morbiliivirus fusogenic peptide domain (eg. Canine distemper virus fusogenic peptide domain of 25
amino acids), avulavirus fusogenic peptide domain (eg. Newcastle disease virus fusogenic peptide
domain of 25 amino acids), henipavirus fusogenic peptide domain (eg. Hendra virus fusogenic peptide
domain of 25 amino acids), metapneumovirus fusogenic 20 peptide domain (eg. Human
metapneumovirus fusogenic peptide domain of 25 amino acids) or spumavirus fusogenic peptide
domain such as simian foamy virus fusogenic peptide domain; or fragments or variants thereof. By
way of further example, a translocation facilitating domain may comprise a 25 Clostridia! toxin HON
domain or a fragment or variant thereof. In more detail, a Clostridial toxin HON 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 Clostridia! toxin HON translocation facilitating domain
preferably has a length of at most 200 amino acids, at most 30 225 amino acids, at most 250 amino
acids, or at most 275 amino acids. Specific (reference) examples include: Botulinum type A
neurotoxin- amino acid residues (872-1110) Botulinum type B neurotoxin- amino acid residues
(859-1097) Botulinum type C neurotoxin- amino acid residues (867-1111)  Botulinum type D
neurotoxin Botulinum type E neurotoxin Botulinum type F neurotoxin Botulinum type G neurotoxin
Tetanus neurotoxin 



amino acid residues (863-1098)  amino acid residues (846-1085) - amino acid residues (865-1105)
amino acid residues (864-1105) - amino acid residues (880-1127)  The above sequence positions may
vary type, and further examples of suitable domains include: 10Botulinum type A neurotoxin Botulinum
type B neurotoxin Botulinum type C neurotoxin Botulinum type D neurotoxin Botulinum type E
neurotoxin 15 Botulinum type F neurotoxin Botulinum type G neurotoxin Tetanus neurotoxin  Any of
the above-described facilitating domains may be combined with any of 20 the previously described
translocation domain peptides that are suitable for use in the present invention. Thus, by way of
example, a non-clostridial facilitating domain may be combined with non-clostridial translocation
domain peptide or with clostridia' translocation domain peptide. Alternatively, a Clostridial toxin HON
translocation facilitating domain may be combined with a 25 non-clostridal translocation domain
peptide. Alternatively, a Clostridial toxin HON facilitating domain may be combined or with a clostridial
translocation domain peptide, examples of which include:  Botulinum type A neurotoxin Botulinum type
B neurotoxin 30 Botulinum type C neurotoxin Botulinum type D neurotoxin Botulinum type E
neurotoxin Botulinum type F neurotoxin Botulinum type G neurotoxin   



amino acid residues (449-1110)  amino acid residues (442-1097)  amino acid residues (450-1111) -
amino acid residues (446-1098)  amino acid residues (423-1085)  amino acid residues (440-1105)
amino acid residues (447-1105)  WO 2009/150470PCT/GB2009/050666 Tetanus neurotoxin- amino
acid residues (458-1127) Sequence homology: Any of a variety of sequence alignment methods can
be used to determine 5 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 10 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
15 refinement, see, e.g., Osamu Gotoh, Significant Improvement in Accuracy of Multiple Protein.
Sequence Aiignments by Iterative Refinement as Assessed by Reference to Structural Alignments,
264(4) J. Mol. Biol. 823-838 (1996). Local methods align sequences by identifying one or more
conserved motifs shared by all of the input sequences. Non-limiting methods include, e.g., 20
Match-box, see, e.g., Eric Depiereux and Ernest Fe,ytmans, 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; 262(5131 ) Science 208-214 (1993); Align-M, 25 see, e.g.,
ivo Van WaIle et al,, Align-M - A New Algorithm for Multiple Alignment of Highly Divergent Sequences,
0(9) Bioinformatics:1428-1435 (2004). Thus, percent sequence identity is determined by conventional
methods. 30 See, for example, Altschul et al., Bull. Math. Bio. 48: 603-16, 1986 and Henikoff and
Henikoff, Proc. Natl. Acad. Sci. USA 89:10915-19, 1992. Briefly, two amino acid sequences are
aligned to optimize the alignment scores using a gap opening penalty of 10, a gap extension penalty of
1, and the "blosum 



5 62" scoring matrix of Henikoff and Henikoff (ibid.) as shown below (amino acids are indicated by the
standard one-letter codes). Alignment scores for determining sequence identity
ARNDCQEGHILKMFPSTWYV A4  R -15    N -2 0 6   10 D -2 -2 1 6   



C 0 -3 -3 -3 9    0-11 0 0-3 5    E-1 0 0 2 -4 2 5    G 0-2 0-1 -3 -2 -2 6   15 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 -12 0 -1 -311 -2 -1 -3-25    M -1 -1 -2 -3
-10 -2 -3 -2 12-15   



IA F -2 -3 -3 -3 -2 -3 -3 -3 -100-3  0 6    P -1 -2 -2 -1 -3-1 -1 -2-2 -3 -3 -1 -2-4 7    S 1 -110-10 0 0 -1 -2
-2 0 -1 -2 -14    T 0-i0 -1 -1 -1 -1 -2 -2 -1 -1 -1 -1 -2 -11 5   W -3 -3 -4 -4 -2 -2 -3 -2 -2 -3 -2 -3 -11 -4 -3 



-211  25 Y -2 -2 -2 -3 -2 -1 -2 -3 2 -1 -1 -2 -13 -3 -2 -2 2 7   V 0 -3 -3 -3 -1 -2 -2 -3 -3 3 1-21 -1 -2 -2 0
-3 -1 4  The percent identity is then calculated as:   30 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 amino-terminal methionine
residue, a small linker peptide of up to about 20-25 residues, or an affinity tag. I0 Conservative amino
acid substitutions Basic:arginine lysine 15histidine Acidic:glutamic acid aspartic acid Polar:glutamine
asparagine 20Hydrophobic:leucine isoleucine valine 



Aromatic:phenylalanine tryptophan 25tyrosine Small:glycine alanine serine threonine 30methionine In
addition to the 20 standard amino acids, non-standard amino acids (such as 4-hydroxyproline,
6-N-methyl lysine, 2-aminoisobutyric acid, isovaline and a -methyl serine) may be substituted for
amino acid residues of the  polypeptides 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 clostridia( polypeptide amino acid residues. The polypeptides of
the present invention can also comprise 5non-naturally occurring amino acid residues. Non-naturally
occurring amino acids include, without limitation, trans-3- methylproline, 2,4-methano-proline,
cis-4-hydroxyproline, trans-4-hydroxy-
proline,N-methylglycine,allo-threonine,methyl-threonine,hydroxy-  10 ethylcysteine,
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 15 wherein nonsense mutations are
suppressed using chemically aminoacylated suppressor tRNAs. Methods for synthesizing amino acids
and aminoacylating tRNA are known in the art. Transcription and translation of plasmids containing
nonsense mutations is carried out in a cell free system comprising an E. coli 530 extract and
commercially available enzymes and other  20 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 90:10145-9, 1993). In a second method, translation is carried out in Xenopus oocytes by
microinjection of mutated 



25 mRNA and chemically aminoacylated suppressor tRNAs (Turcatti et al., J. Biol. Chem.
271:19991-8, 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-  30 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 be  combined with site-directed mutagenesis to further expand
the range of substitutions (Wynn and Richards, Protein Sci. 2:395-403, 1993). A limited number of
non-conservative amino acids, amino acids that are not 5 encoded by the genetic code, non-naturally
occurring amino acids, and unnatural amino acids may be substituted for amino acid residues of
polypeptides of the present invention. Essential amino acids in the polypeptides of the present
invention can be 10 identified according to procedures known in the art, such as site-directed
mutagenesis or alanine-scanning mutagenesis (Cunningham and Wells, Science 244: 1081-5, 1989).
Sites of biological interaction can also be determined by physical analysis of structure, as determined
by such techniques as nuclear magnetic resonance, crystallography, electron 15 diffraction or
photoaffinity labeling, in conjunction with mutation of putative contact site amino acids. See, for
example, de Vos et al., Science 255:306- 12, 1992; Smith et al., J. Md. 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 20 translocation or protease
components) of the polypeptides of the present invention. Multiple amino acid substitutions can be
made and tested using known methods of mutagenesis and screening, such as those disclosed by
Reidhaar- 25 Olson and Sauer (Science 241:53-7, 1988) or Bowie and Sauer (Proc. Natl.  Acad. Sci.
USA 86:2152-6, 1989). Briefly, these authors disclose methods for 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
30 methods that can be used include phage display (e.g., Lowman et al., Biochem. 30:10832-7, 1991;
Ladner et al., U.S. Patent No. 5,223,409; Huse, WIPO Publication WO 92/06204) and region-directed
mutagenesis (Derbyshire et al., Gene 46:145, 1986; Ner et al., DNA 7:127, 1988).  Multiple amino acid
substitutions can be made and tested using known methods of mutagenesis and screening, such as
those disclosed by ReidhaarOlson 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  5 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.
30:10832-7, 1991; Ladner et al., U.S. Patent No. 5,223,409; Huse, 10 W IPO Publication WO
92/06204) and region-directed mutagenesis (Derbyshire et al., Gene 46:145, 1986; Ner et al., DNA
7:127, 1988). 



There now follows a brief description of the Figures, which illustrate aspects and/ or embodiments of
the present invention. 15 Figure 1 - Purification of a LHN/C-rat GHRP fusion protein Using the
methodology 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  20 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 /:
Molecular mass markers (kDa), lane 2: Clarified crude cell lysate, lanes 3-5: First nickel chelating  25
Sepharose column eluant (0.1mg/m1), lanes 6-8: First nickel chelating Sepharose column eluant
(0.01mg/m1), lane 9: Factor Xa digested protein under non-reducing conditions, lane 10: Purified
LHN/C-rGHRP under non-reducing conditions, lane 11: Purified LHN/C-rGHRP under reduced
conditions. 30 Figure 2 - Purification of LHN/C-Rat LEP116-122 fusion protein Using the methodology
outlined in Example 3, a LHN/C-Rat LEP116-122 fusion protein was purified from E. coil 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: First nickel chelating
5 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 10Sepharose column
eluant under reducing conditions, lane 10: Molecular mass markers (kDa), Figure 3 - GH secretion
from differentiated MtT/S treated with various LHn Using the methodology outlined in the experimental
data section: after 15 differentiation of the MtT/S cells with 10-8M corticosterone the cells were treated
during 48h with one of the following molecule: LHnB (100nM), LHnC (100nM) or LHnD (100nM). The
cells were then submitted to a secretion assay using Krebs Medium containing 40mM KCI for 10
minutes. 



20 Figure 4- Purification of LHN/A-GHRH fusion protein Using the methodology outlined in Example 3,
a LHN/A-GIRH fusion protein was purified from E. coli BL21 (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 25with Factor Xa to activate the fusion protein
and then re-applied to a second nickel-charged affinity capture column. Samples from the purification
procedure were assessed by SDS-PAGE. Lane 1: Molecular mass markers (kDa), Lane 2: Soluble
fraction, Lane 3: First nickel chelating Sepharose column eluant treated with Factor Xa under
non-reducing conditions, Lane 4: 30 Second nickel chelating Sepharose column 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 10
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. 15 Figure 6- LHN/A-GHRH and LHN/C-GHRH final
product. Using the methodology outlined in Example 3, LHN/A-GHRH and LHN/C- GHRH fusion
proteins was purified from E. coli BL21 (DE3) cells. Samples from the purification procedure were
assessed by SDS-PAGE. Lane 1: 20 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. 25 Figure 7 - Activity of CP-GHRH-LHD on rat IGF-1 levels
in vivo Figure 7 shows the effects of iv. administration of CP-GHRH-LHD (SXN101000) on rat IGF-1
levels 5 days after treatment compared to a vehical only control. 30 Figure 8 - Activity of
CP-GHRH-LHD on rat IGF-1 levels in vivo 



Figure 8 shows the effects of i.v. administration of CF-GHRH-LHD (SXN101000) on rat IGF-1 levels on
day 1 to 8 days after treatment compared to a vehical only control. Due to the blocking of the cannula
on days 9 and 10 have too few an n number to be considered.  Figure 9 - Activity of CP-GHRH-LHD
on rat Gil levels in vivo   Figure 9b shows the effects of i.v. administration of CP-GHRH-LHD
(SXN101000) on rat GH levels on day 5 days after treatment compared to a 5vehical only control
(Figure 9a) and Octreotide infusion (Figure 9c).  EXAMPLES Example 1 Example 2 10 Example 3
Example 4 Example 5 Example 6 15 Example 7 Example 8 Example 9 Example 10 Example 11 20
Example 12 Example 13 Example 14 Example 15 Example 16 25 Example 17 Example 18 Example
19 Example 20 Example 21 30 Example 22 Example 23 Example 24 Example 25 Example 26
Preparation of a LHN/C backbone construct Construction of LHN/C-human GHRP Expression and
purification of a LHN/C-human GHRP fusion Construction of LHN/D-CP-qGHRH29 fusion protein
Expression and purification of a LHN/D-CP-qGHRH29 fusion protein Chemical conjugation of LHN/A
to SST TM Method for treating colorectal cancer Method for treating breast cancer Method for treating
prostate cancer Method for treating small cell lung cancer Method for treating colorectal cancer
Method for treating small cell lung cancer Method for treating prostate cancer Method for treating small
cell lung cancer Method for treating breast cancer Method for treating colorectal cancer Method for
treating prostate cancer Method for treating small cell lung cancer Method for treating colorectal
cancer Method for treating breast cancer 



Method for treating colorectal cancer Method for treating prostate cancer Method for treating breast
cancer Method for treating small cell lung cancer Method for treating colorectal cancer Method for
treating prostate cancer  Example 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 5 Example 31 - 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 10 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 15 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.   20 SEQ 101 SEQ 102 SEQ 103 SEQ 104
SEQ 1D5 25 SEQ1D6 SEQ 107 SEQ 1D8 SEQ1D9 SEQ 1010 



30 SEQ ID11 SEQ1D12 SEQ1D13 SEQ1D14 SEQ1D15  DNA sequence of LHN/A DNA sequence of
LHN/B DNA sequence of LHN/C DNA sequence of LHN/D DNA sequence of IgA-HNtet DNA
sequence of the human GHRP linker DNA sequence of the human GHRP-C fusion Protein sequence
of the human GHRP-C fusion Protein sequence of the human GHRH-D fusion Protein sequence of the
human EGF-D fusion Protein sequence of the human NGF-D GS35 fusion Protein sequence of the
human LEP116-122-D fusion Protein sequence of the human VIP-D fusion Protein sequence of the
human LEP116-122-C fusion Protein sequence of the human IGF1-C fusion  SEQ 1016 Protein
sequence of the human SST14-C G835 fusion SEQ 1017 Protein sequence of the human GHRP-D
fusion SEQ 1018 Protein sequence of the human IGF1-D fusion SEQ 1019 Protein sequence of the
human NGF-C fusion 5 SEQ 1020 Protein sequence of the human SST14-D GS20 fusion SEQ
1D21Protein sequence of the human VIP-C fusion SEQ 1022Protein sequence of the human ghrelin-A
fusion    SEQ 1023 Protein sequence CP-hGHRH29 N8A K1 2N M27L-LHD fusion SEQ 1024 Protein
sequence N-terminal-hGHRH29 N8A M27L-LHD fusion 10 SEQ 1025Protein sequence of the
IgA-HNtet-SST14 Fusion SEQ 1026 Protein sequence of the IgA-HNtet-GHRP Fusion SEQ 1027
Protein sequence of the human ghrelin S3W-A fusion 



SEQ 1028 Protein sequence of the S5128-D fusion SEQ 1029 Protein sequence of the GRP-D fusion
15 SEQ 1030 Protein sequence of the GRP-B fusion SEQ 1031 DNA sequence of the CP-qGHRH29
linker SEQ 1D32 DNA sequence of the CP-qGHRH29-D fusion SEQ 1033 Protein sequence of the
CP-qGHRH29-D fusion SEQ 1034 Protein sequence of the CP-qGHRH-A fusion 20 SEQ 1035 Protein
sequence of the CP-qGHRH-C fusion SEQ 1036 Protein sequence of the CP-qGHRH-D fusion SEQ
1037 Protein sequence of the CP-qGHRH-D N10-PL5 fusion SEQ 1038 Protein sequence of the
CP-qGHRH-D N10-HX12 fusion SEQ 1039 Protein sequence of the CP-SST28-D fusion 25 SEQ 1040
Protein sequence of the CP-SST14-D fusion SEQ 1041Protein sequence of the IgA-CP-SST14-HNtet
fusion SEQ 1042 Protein sequence of the CP-UTS-A fusion SEQ 1043 Protein sequence of the
CP-hTGF-B GS10-NS fusion SEQ 1044 Protein sequence of the CP-hTGF-B GS10-GS20 fusion 30
SEQ 1045 Protein sequence of LHN/A SEQ 1046 Protein sequence of LHN/B SEQ 1047 Protein
sequence of LHN/C SEQ 1048 Protein sequence of LHN/D SEQ 1049 Protein sequence of IgA-HNtet  



SEQ 1050 Synthesised Octreotide peptide SEQ 1D51 Synthesised GHRH agonist peptide SEQ 1D52
Synthesised GHRH antagonist peptide SEQ 1053 Protein sequence of the CP-MCH-D fusion 5 SEQ
11354 Protein sequence of the KISS-D fusion SEQ 1D55 Protein sequence of the PrRP-A fusion SEQ
1D56 Protein sequence of CP-CRH-C fusion SEQ 1D57 Protein sequence of the
CP-HS_GHRH_1-27-LHD fusion SEQ 1D58 Protein sequence of the CP-HS_GHRH_1-28-LHD fusion
10 SEQ 11359 Protein sequence of the CP-HS_GHRH_1-29-LHD fusion SEQ MO Protein sequence
of the CP-HS_GHRH_1-44-LHD fusion SEQ 1061 Protein sequence of the CP-HS_GHRH_1-40-LHD
fusion SEQ 1062 Protein sequence of the CP-HS_GHRH_A1a9-LHD fusion SEQ 11)63 Protein
sequence of the CP-HS_GHRH_A1a22-LHD fusion 15 SEQ 1D64 Protein sequence
CP-HS_GHRH_A1a8_Lysl 1_1-29-LHD fusion SEQ 11365 Protein CP-HS
GHRH_Ala8_Lys11_Arg12_1-29-LHD fusion SEQ 1D66 Protein sequence
CP-HS_GHRH_A1a8_Asn11_1-29-LHD fusion SEQ 11367 Protein sequence
CP-HS_GHRH_Ala8_Lys20_1-29-LHD fusion SEQ 1D68 Protein
CP-HS_GHRH_Ala8_Lys11_Lys20_1-29-LHD fusion 20 SEQ 1D69 Protein sequence
CP-HS_GHRH_A1a8_Asn20_1-29-LHD fusion SEQ 11170 Protein sequence
CP-HS_GHRH_A1a8_Asn12_1-29-LHD fusion SEQ 1071 Protein sequence
CP-HS_GHRH_A1a8_Asn21_1-29-LHD fusion SEQ 1D72 Protein sequence
CP-HS_GHRH_A1a8_GIu_7_1-29-LHD fusion SEQ 11373 Protein sequence
CP-HS_GHRH_A1a8_Glu_10_1-29LHD fusion 25 SEQ 1D74 Protein
CP-HS_GHRH_A1a8_Glu_13_1-29-LHD fusion SEQ 1D75 Protein sequence of the
CP-HS_GHRH_A1a8-LHD fusion SEQ 11:176 Protein sequence of the
CP-HS_GHRH_G1u8_1-29-LHD fusion SEQ 1D77 Protein sequence of the CP-HS_GHRH_Alal
5_1-27-LHD fusion SEQ 1D78 Protein sequence of the CP-HS_GHRH_A1a15-LHD fusion 30 SEQ
1079 Protein sequence CP-HS_GHRH_A1a8_A1a15_1-29-LHD fusion SEQ1D80 Protein CP-HS
GHRH Ala8 9 15 22 27-LHD fusion SEQ 11381 Protein sequence
CP-HS_GHRH_A1a8_9_15_22-LHD fusion SEQ 11382 Protein sequence
CP-HS_GHRH_HVCIIAL_1-32-LHD fusion SEQ 1083 Protein sequence
CP-HS_GHRH_HVSAL_1-29-LHD fusion 



SEQ ID84 Protein sequence CP-HS_GHRH_HVTAL_1-29-LHD fusion SEQ ID85 Protein sequence
CP-HS_GHRH_QALN-LHD fusion SEQ ID86 Protein sequence CP-HS_GHRH_QAL-LHD fusion SEQ
ID87 Protein sequence CP-hGHRH29 N8A M27L -LHD fusion 5 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 103), though the procedures and methods are 10 equally applicable to all LHN serotypes such
as serotype A, B and D (SEQ 101, 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 105). 15 Preparation of cloning and expression vectors
pCR 4 (lnvitrogen) is the chosen standard cloning vector chosen due to the lack of restriction
sequences within the vector and adjacent sequencing primer sites for easy construct confirmation. The
expression vector is based on the pET (Novagen) expression vector which has been modified to
contain the 20 multiple cloning site Ndel-BamHI-Sall-Pstl-Xbal-Hind111 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 Xbal site in the
vector backbone has been removed to simplify sub-cloning. 25 Preparation of LC/C The DNA
sequence is designed by back translation of the LC/C amino acid sequence (obtained from freely
available database sources such as GenBank (accession number P18640) using one of a variety of
reverse translation 



30 software tools (for example Backtranslation tool v2.0 (Entelechon)). BamH11Sall recognition
sequences are incorporated at the 5' and 3' ends respectively of the sequence maintaining the correct
reading frame. The DNA sequence is screened (using software such as SeqBuilder, DNASTAR Inc.)
for restriction enzyme cleavage sequences incorporated during the back  translation. 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 5 programs such as Graphical
Codon Usage Analyser (Geneart), and the %GC content and codon usage ratio assessed by
reference to published codon usage tables (for example GenBank Release 143, September 13 2004).
This optimised DNA sequence containing the LC/C open reading frame (ORF) is then commercially
synthesized (for example by Entelechon, Geneart or 10 Sigma-Genosys) and is provided in the pCR 4
vector. Preparation of kiN/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 15
(accession number P18640) using one of a variety of reverse translation software tools (for example
Back translation tool v2.0 (Entelechon)). A Pstl restriction sequence added to the N-terminus and
Xbal-stop codon-HindIll to the C-terminus ensuring the correct reading frame in maintained. The DNA
sequence is screened (using software such as SeqBuilder, DNASTAR Inc.) 20 for restriction enzyme
cleavage sequences incorporated during the back translation. Any sequences that are found to be
common to those required by the cloning system are removed by the Backtranslation tool from the
proposed coding sequence ensuring common E. coil codon usage is maintained. E. coli codon usage
is assessed by reference to software programs such as 25 Graphical Codon Usage Analyser
(Geneart), and the %GC content and codon usage ratio assessed by reference to published codon
usage tables (for example GenBank Release 143, September 13 2004). This optimised DNA
sequence is then commercially synthesized (for example by Entelechon, Geneart or Sigma-Genosys)
and is provided in the pCR 4 vector. 30 Preparation of the spacer (LC-HN linker) The LC-HN linker can
be designed from first principle, using the existing sequence information for the linker as the template.
For example, the serotype C linker (in this case defined as the inter-domain polypeptide region  that
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 P18640) or Swissprot



5 (accession locus BXC1_CLOB0). 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 10 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. BamHI/Sa/1 and
Pstl/Xbal/stop codon/HindIll restriction enzyme sequences are incorporated at either end, in the correct
reading frames. The DNA sequence is screened 15 (using software such as MapDraw, DNASTAR
Inc.) for restriction enzyme cleavage sequences incorporated during the back translation. Any
sequences that are found to be common to those required by the cloning system are removed
manually from the proposed coding sequence ensuring common E. coli codon usage is maintained. E.
coli codon usage is assessed by reference 20 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 25provided in the pCR 4 vector. Assembly and confirmation of the backbone clone Due to the
small size, the activation linker must be transferred using a two step process. The pCR-4 linker vector
is cleaved with BamHI + Sall 30 combination restriction enzymes and the cleaved linker vector then
serves as the recipient for BamHI + Sall restriction enzyme cleaved LC DNA. Once the LC encoding
DNA is inserted upstream of the linker DNA, the entire LC-linker DNA fragment can then be isolated
and transferred to the pET expression vector MCS. The LC-linker is cut out from the pCR 4 cloning
vector using  BamHIIPstl 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 LC-linker and the pET vector backbone are gel purified and the purified insert
and vector backbone are ligated together using 14 DNA ligase. The product is transformed with
TOP10 cells which are then screened for LC-linker using BamHIIPstl restriction digestion. The process
is then repeated for the FIN insertion into the PstIlHind111 restriction sites of the pET-LC-linker
construct. 10Screening 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. 15 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 



20 preparation of a human GHRP-C fusion (SEQ ID7), though the procedures and methods are
equally applicable to create other protease, translocation and TM fusions, where the TM is C-terminal
to the translocation domain. Preparation of spacer-human GHRP insert 25 For presentation of an
GHRP sequence at the C-terminus of the FIN 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 BamHI-Sall-Pstl-Xbal-spacer-GHRP-stop codon-HindlIl (SEQ
ID6). The DNA sequence can be designed using one of a 30 variety of reverse translation software
tools (for example EditSeq best E. coli reverse translation (DNASTAR Inc.), or Backtranslation tool
v2.0 (Entelechon)). Once the TM DNA is designed, the additional DNA required to encode the
preferred spacer is created in silico. It is preferred to ensure the correct reading frame is maintained
for the spacer, GHRP and restriction  sequences and that the XbaI 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 5 codon usage is maintained. E. coif 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 10 example by Entelechon, Geneart or Sigma-Genosys) and is provided in the pCR 4
vector. Insertion of spacer-human GHRP into backbone In order to create a
LC-linker-HN-spacer-GHRP construct (SEQ ID7) using the 



15 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 20 with Xbal and HindlIl
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 BamHI and Xbal and ligated into similarly digested pCR 4-spacerGHRP vector.
This creates an LHN-spacer-GHRP ORF in pCR 4 that can be 25 excised from the vector using
restriction enzymes BamHI and HindlIl for subsequent ligation into the similarly cleaved pET
expression construct. The final construct contains the LC-linker-HN-spacer-GHRP DNA (SEQ ID7)
which will result in a fusion protein containing the sequence illustrated in SEQ ID8. 30Screening with
restriction enzymes is sufficient to ensure the final backbone is correct as all components are already
sequenced confirmed, either during synthesis or following PCR amplification. However, during the
sub-cloning of some components into the backbone, where similar size fragments are being  removed
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 5 This example is based on 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 10compatible with the protease activation site within
each sequence. Expression of LHN/C-GHRP fusion protein Expression of the LHN/C-GHRP fusion
protein is achieved using the following protocol. Inoculate 100 ml of modified TB containing 0.2%
glucosamine and 15 30 4g/m1 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 TB
containing 0.2% glucosamine and 30 1.1g/m1 kanamycin in a 2L flask with 10m1 of overnight culture.
Grow cultures at 37C until an approximate OD600nm of 0.5 is reached at which point reduce the 20
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/C-GHRP fusion protein 



Defrost falcon tube containing 35 ml 50 mM HEPES pH 7.2 200 mM NaCI and 25 approximately 10 g
of E. coli BL21 (DE3) cell paste. Sonicate the cell paste on ice 30 seconds on, 30 seconds off for 10
cycles at a power of 22 microns ensuring the sample remains cool. Spin the lysed cells at 18 000 rpm,
4C for 30 minutes. Load the supernatant onto a 0.1 M NiSO4 charged Chelating column (20-30 ml
column is sufficient) equilibrated with 50 mM HEPES pH 7.2 30 200 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 7.2 200 mM
NaCI at 4C overnight and measure the OD of the dialysed fusion  protein. Add 10 mg of Factor Xa per
1 mg fusion protein and incubate at 25C static overnight. Load onto a 0.1 M N1SO4 charged Chelating
column (20-30 ml column is sufficient) equilibrated with 50 mM HEPES pH 7.2 200 mM NaCl. Wash
column to baseline with 50 mM HEPES pH 7.2 200 mM NaCI. Using a 5 step gradient of 40 and 100
mM imidazole, wash away the non-specific bound protein and elute the fusion protein with 200 mM
imidazole. Dialyse the eluted fusion protein against 5L of 50 mM HEPES pH 7.2 150 mM NaCl at 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. 10 Figure 1 demonstrates the purified protein as
analysed by SDS-PAGE and Figures 2, 4, 5 and 6 demonstrate other purified constructs using this
methodology Example 4 - Construction of LHN/D-CP-qGHRH29 fusion protein 15 The following
procedure creates a clone for use as an expression construct for multidomain fusion expression where
the targeting moiety (TM) is presented centrally between the protease and translocation domains. This
example is based on preparation of a CP-qGHRH29-D fusion (SEQ ID33), though the procedures and
methods are equally applicable to create any 20other CF 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 25 protease site and spacer
regions allowing incorporation into the backbone clone (SEQ ID4). The DNA sequence can be
arranged as BamHI-Sallspacer-protease activation site-qGHRH29-spacer-Pstl-Xbal--stop codonHindi!!
(SEQ ID31). The DNA sequence can be designed using one of a variety of reverse translation
software tools (for example EditSeq best E. coli 30 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
Xbal sequence is not preceded by the bases TO, 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 5 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 



10 commercially synthesized (for example by Entelechon, Geneart or SigmaGenosys) 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-HN construct 15 (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 20 directly into the backbone construct buy cutting the
pCR 4- spacer-activation site-TM-spacer vector with Sall and Pstl restriction enzymes and inserting the
TM encoding DNA fragment into a similarly cut pET backbone construct. Using the two-step method
the LC domain is excised from the backbone clone using restriction enzymes BamHI and Sail and
ligated into similarly digested 25 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 BamHI and Pstl for subsequent ligation into similarly pET expression construct.
The final construct contains the LCspacer-activation site-qGHRH29-spacer-HN DNA (SEQ ID32)
which will result 30in 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 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. 5 Example 5 -
Expression/ purification LHN/D-CP-qGHRH29 fusion protein This example is based on 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 CF fusion protein of the present 10  invention. Where appropriate, the
activation enzyme should be selected to be compatible with the protease activation site within each
sequence. Expression of LFIN/D-CP-qGHRH29 fusion protein Expression of the LHN/D-CF-qGHRH29
fusion protein is achieved using the 15 following protocol. Inoculate 100 ml of modified TB containing
0.2% glucosamine and 30 Rg/m1 kanamycin in a 250 ml flask with a single colony from the
LHN/D-CF-qGHRH29 expression strain. Grow the culture at 37C, 225 rpm for 16 hours. Inoculate 1L
of modified TB containing 0.2% glucosamine and 30 Rg/m1 kanamycin in a 2L flask with 10m1 of
overnight 20 culture. Grow cultures at 37C until an approximate ODsocinm 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 25 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 on ice 30 seconds on, 30 seconds off for 10 cycles at a power of 22 microns ensuring the
sample remains cool. Spin the lysed cells at 18 000 rpm, 4C for 30 minutes. Load the supernatant onto
a 0.1 M NiSO4 charged Chelating 30 column (20-30 ml column is sufficient) equilibrated with 50 mM
HEPES pH 7.2 200 mM 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  7.2 200 mM NaCl at 4C overnight and measure the
OD of the dialysed fusion protein. Add 3.2 pl 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 5 HEPES pH 7.2 200 mM NaCI. Wash column
to baseline with 50 mM HEPES pH 7.2 200 mM NaCl. Using a step gradient of 40 and 100 mM
imidazole, wash away the non-specific bound protein and elute the fusion protein with 200 mM
imidazole. Dialyse the eluted fusion protein against 5L of 50 mM HEPES pH 7.2 150 mM NaCl at 4C
overnight and concentrate the fusion to 10  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 15 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 20 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 25
PBSE (100mM 14.2g NA2HPO4, 100mM 5.85g NaCl, 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 PD10
column, the protein was then added to the column until no more drops exit the end of the PD10
column. 8 mls of PBSE was then added and 0.5m1 fractions are collected. The collected 30 fractions
are the measured using the A280 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:  WO 2009/150470PCT/6B2009/050666 LHN/A 1.55 mg/m1 20 mM SPDP or
Sulfo-LC-SPDP 



A 200 pl 0 B 200 pl 4 fold increase 0.62 pl C 200 pl 8 fold increase1.24 pl  Sample were left to tumble
at RT for 3 hours before being passed down another PD10 column to buffer exchange into PBSE and
the protein 5 containing fractions pooled. A final concentration of 25Mm DTT was then added to
derivatised protein and then the samples left at room temperature for 10 minutes. A280 and A343
readings were then taken to work out the ratio of SPDP:LHN/A interaction and the reaction which
resulted in a derivatisation ration of between 1 and 3 was used for the peptide conjugation. The SPDP
10 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 1083). 15 The SPDP-derivatised LHN/A was mixed with a
4-fold excess of the Octreotide ligand and the reaction was then left at RT for 90 minutes whilst
tumbling. The excess octreotide was then removed using either a PD10 column leaving
LHN/A-Octreotide conjugated molecule. 20 Example 7 - Method for treating colorectal cancer A 59
year old man diagnosed with a stage II 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, 25 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 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. 5 Example 8 - Method for treating
breast cancer A 52 year old woman diagnosed with a stage II 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 10 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 15usual detection tools (MRI, ultrasound, breast-specific positron
emission tomography, mammography, Scintigraphy, etc). Example 9 - Method for treating prostate
cancer A 71 year old man diagnosed with a stage II prostate cancer is treated with 20 hormone
therapy. To improve the effects of the treatment and to prevent metastasis he receives an intravenous
injection of a GHRH peptide TM fusion protein of the invention (e.g. SEQ 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 25 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. 



30 Example 10 - Method for treating small cell lung cancer A 62 year old woman diagnosed with a
stage II Small cell lung cancer is treated with usual chemotherapy. To improve the effects of the
treatment and to prevent metastasis she receives a transphenoidal injection of a IGF-1 peptide TM
fusion protein of the invention (eg. SEQ ID 15, 18). Within 4 weeks a  significant decrease in the size
of the tumour is observed without appearance of metastasis elsewhere, in correlation with a significant
decrease in ICF-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 5usual detection tools
(X-rays, CT scan, bronchoscopy, etc.) or using the usual blood tests recommended for this cancer.
Example 11 - Method for treating colorectal cancer A 53 year old man diagnosed with a stage It
colorectal cancer is treated with 10 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 15 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. 20 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 25 decrease in size of the
tumour is observed without appearance of metastasis elsewhere, in correlation with a significant
decrease in IGF-1 blood level. The treatment is repeated 4 months later when the 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, 30bronchoscopy, 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 Ilc prostate cancer is treated with androgen deprivative treatment. To
improve the effects of the treatment and to  



prevent metastasis he receives a intravenous injection of a CST or SST TM fusion protein of the
invention (eg. SEQ ID 16, 20, 25, 28, 39-41). Within 10 days a significant shrinkage of the tumour is
observed 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. 10Example 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 re- 15 appearance 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 20recommended 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 25
receives a transphenoidal injection of a VIP peptide TM fusion protein of the invention (eg. SEQ ID 13,
21). 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 ICF-1 blood level starts to rise again and 3 weeks later 30 no tumour is
observable anymore with the usual detection tools (MR!, ultrasound, breast-specific positron emission
tomography, mammography, Scintigraphy, etc). Example 16 - Method for treating colorectal cancer  A
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 5 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. 10 Example
17 - Method for treating prostate cancer A 67 year old man diagnosed with a stage Ill 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 15 ghrelin (GH RP)
peptide TM fusion protein of the invention (eg. SEQ ID 8, 17, 22, 26-37). Within 3 weeks a significant
shrinkage of the tumour is observed without appearance of metastasis elsewhere, in correlation with a
significant decrease in IGF-1 blood level. The treatment is repeated 4 months later when the IGF-1
blood level starts to rise again and 7 weeks later no tumour is observable 20 anymore with the usual
detection tools (X-ray, ProstaScint scan, MRI, transrectal ultrasonography, CT scan, etc.) and the
levels of PSA came back to normal. Example 18 - Method for treating small cell lung cancer 25 A 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 30 significant shrinkage
of the tumour and disappearance of the metastasis is observed without appearance of metastasis
elsewhere, in correlation with a significant decrease in IGF-1 blood level. The treatment is repeated 3
months later when the IOF-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 5A 66 year old man diagnosed with a stage II 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 10 correlation with a significant decrease in IGF-1 blood level. The treatment is
repeated 4 months later when the ICE-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. 15 Example 20 - Method for treating breast cancer A
54 year old woman diagnosed with a stage Illb 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 20 TM fusion protein of the invention (eg. SEQ ID 10).
Within 2 weeks a significant shrinkage of the tumour is observed without appearance of metastasis
elsewhere, in correlation with a significant decrease in ICE-1 blood level. She is then submitted to a
modified radical mastectomy is with reconstruction. 3 months later when the IGF-1 blood level starts to
raise again, a new injection is 



25 realized and 8 months later no tumour is observable anymore with the usual detection tools (MRI,
ultrasound, breast-specific positron emission tomography, mammography, etc). Example 21 - Method
for treating colorectal cancer 30 A 62 year old woman diagnosed with a stage IV colorectal cancer (3
metastasis observed in the liver) is treated with chemotherapy, by injection in liver arteries. To improve
the effects of the treatment and to prevent metastasis elsewhere she receives a transphenoidal
injection of a bombesin (GRP) peptide TM fusion protein of the invention (eg. SEQ ID 29-30). Within 2
weeks a significant  shrinkage 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  5 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 10 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, 21). Within
6 weeks a significant shrinkage of the tumour is observed without appearance of metastasis  15
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. 20 Example 23 - Method
for treating breast cancer A 48 year old woman diagnosed with a stage IIla 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  25 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 IGE-1 blood level starts 30 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 cancer  



A 58 year old man diagnosed with a limited stage Small Cell Lung Cancer cancer is treated with
chemotherapy with radiation therapy. To improve the effects of the treatments and to prevent
metastasis to appear elsewhere, he receives a transphenoidal injection of a CST or SST peptide TM
fusion protein of  5 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
10detection 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 II colorectal tumour receives a  15 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  20 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 25A 66 year old man diagnosed
with a stage It prostate cancer is treated with brachytherapy and external beam radiation combined. To
improve the effects of the treatments and to prevent metastasis he receives a transphenoidal injection
of an ErbB peptide TM fusion protein of the invention (eg. SEQ ID 10). Within 5 weeks a significant
shrinkage of the tumour is observed without appearance of 30  metastasis elsewhere, in correlation
with a significant decrease in IGF-1 blood level. The treatment is repeated 3 months later when the
IGF-1 blood level starts to rise again and 6 months later no tumour is observable anymore with the
usual detection tools (X-ray,ProstaScint scan, MRI, transrectal ultrasonography, CT scan, etc.) and the
levels of PSA came back to normal.  Example 27 - Method for treating breast cancer A 51 year old
woman diagnosed with a stage II breast cancer is treated with adjuvant therapies: hormone therapy,
chemotherapy, and trastuzumab. To 



5 improve the effects of the treatment and to prevent metastasis she receives a transphenoidal
injection of a VIP peptide TM fusion protein of the invention (eg. SEQ ID 13, 21). Within 2 weeks a
significant 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 10
later when the IGF-1 blood level starts to rise again and 6 months later no tumour is observable
anymore with the usual detection tools (MRI, ultrasound, breast-specific positron emission
tomography, mammography, etc). Example 28 - Method for treating small cell lung cancer 15 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 20 tumour
and a diminution in size of the metastasis is observed without appearance of new metastasis
elsewhere, in correlation with a significant decrease in IGF-1 blood level. The treatment is repeated
twice after 2 months and 5months, when the IGF-1 blood level starts to rise again. The patients died
11 months later, 6 months later than expected with this type of treatment and 25this stage of the
disease. Example 29 - Binding, secretion and in vivo assays To determine the efficacy of the
polypeptide fusions we have confirmed their ability to bind appropriate receptors, decrease GH
secretion in vivo and in vitro, 30 and to decrease tumour growth in vivo. The following assays are
exemplified with GHRH fusion proteins A)Binding assay:  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. 5Using 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 1251-labelled GHRH in assay
buffer. An 8-points IC50 displacement assay is then realized using various concentrations from 10-12
to 10-6M of the GHRH-fusion protein to be 10tested. 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 15 secretion. After 48h with
10-6M corticosterone to induce the differentiation of the MtT/S cells, the culture medium is replaced by
a culture medium containing 10nM 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 10pM forskolin, or 40mM
KCI or 10-8M GHRH. An example of this type of 20secretion assay is presented on Figure 3 using
various LHn to determine their efficiency to decrease Growth Hormone from MtT/S cells. C) In vivo
assay: The GHRH-fusion-proteins (Figures 4 and 5) are tested in a xenograft model of 25 cancer using
colorectal cell lines: Caco 2, HT 29, SW 837, or SW 480 transplanted in 4-6 weeks old athymic nude
(Nu/Nu) mice. The mice are injected with 0.5x107 cells. The tumour size is measured by digital calliper
twice a week and tumour volumes are estimated according to the formula for an ellipse (short
dimension)2x(long dimension)/2. When the xenografts reach 30 -70, -150, or -150 mm3, the mice are
then randomized to receive (PBS) or the GHRH-fusion-proteins (the active one or the double
inactivated version) and the tumours are harvested 4 days after the beginning of the treatment. Mice
are injected with BrdU 2h prior to sacrifice. BrdU only incorporates in the DNA of dividing cells when
they are in S-phase and is then a specific marker  of 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 



5tumours is measured and compared, per groups (treated with fusion-proteins: active or not, or
untreated) and compared to the IGF-1 levels measured. Conclusion: These data confirm that targeting
the GH/IGF-1 axis is a valid approach to  10 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
15A52 year old male non-smoker diagnosed with a stage II adenocarcinoma, non- small cell lung
cancer and undergoing radiotherapy following surgical removal of the tumour is given a transphenoidal
injection of a GHRH peptide TM fusion protein of the invention (e.g. SEQ 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 20
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 25without any
additional intervention being required. Example 31 - Method for treating non-small cell lung cancer A
60 year old female smoker diagnosed with a stage IV undifferentiated large cell carcinoma, with
metastases in the liver and bone undergoing chemotherapy 30 and radiotherapy is given a
transphenoidal injection of an IGF-1 peptide TM fusion protein of the invention (eg. SEQ ID 15, 18).
Within 4 weeks blood tests for alkaline phosphatase and alanine aminotransferase indicate reduced
tissue damage within the bone and liver indicating reduction in the metatstatic cancer. Bone scans
also reveal a reduction in the bone metastase. Disease  progression 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 5 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 



10 decrease in IGF-1 blood level. The treatment is repeated 5 months later when the IGF-1 blood level
starts to rise again and 4 months later no tumour is observable with the usual detection tools (X-rays,
CT scan, MRI, PET scanning, Radionuclide imaging, bronchoscopy, etc.) or using the usual blood
tests recommended for this cancer. 15 Example 33 - Method for treating breast cancer A 50 year old
woman diagnosed with a stage Illa breast cancer is treated with neoadjuvant chemotherapy. To
improve the effects of the treatment and to prevent metastasis she receives a corticotropin-releasing
factor receptor 1 20 binding peptide TM fusion of the invention (eg. SEQ ID 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 25 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 30 A 60 year old man diagnosed with a limited
stage Small Cell Lung Cancer cancer is treated with chemotherapy with radiation therapy. To improve
the effects of the treatments and to prevent metastasis to appear elsewhere, he receives a
transphenoidal injection of a KiSS-10 or KiSS-54 peptide TM fusion of the invention (eg. SEQ ID 54).
Within 3 weeks a significant shrinkage of the  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 5scan, 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
II colorectal tumour receives a 10 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 15 the IGE-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 20A 40 year old man diagnosed with a stage II 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 25 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 30normal.
Example 37 Activity of CP-GHRH-LHD on rat IGF-1 levels in vivo  Aims - 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. 5 Materials and Methods Animals: Adult male Sprague-Dawley rats
maintained under standard housing conditions with lights on at 05.00h (14L:10D), food and water
available ad libitum and habituated to housing conditions for at least 1 week prior to surgery. 10
Surgery: On day 1 of the study rats (200-250g) will be anaesthetised with a combination of Hypnorm
(0.32 mg/kg fentanyl citrate and 10 mg/kg fluanisone, i.m.) and diazepam (2.6 mg/kg i.p.). The right
jugular vein is exposed and a silastic tipped (id. 0.50 mm, o.d. 0.93 mm) polythene cannula (Portex,
UK) 15 inserted into the vessel until it lies close to the entrance of the right atrium. Cannulae will be
prefilled with heparinised (101U/m1) 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 20 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. 25Treatment: At 09:00 on day 2 of the study rats will
receive in i.v. injection of CP-GHRH-LHD or vehicle only control. Sampling: The automated
blood-sampling system (ABS) has been previously described (Clark et al., 1986; Windle et al., 1997).
Three to four days after 30 surgery the jugular vein cannula of each animal will be connected to the
automated blood-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 38plof 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 5compared 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 10identifying 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  15 conditions
with lights on at 05.00h (14L:10D), food and water available ad libitum and habituated to housing
conditions for at least 1 week prior to surgery. Surgery: On day 1 of the study rats (260-280g) will be
anaesthetised with a 20 combination of Hypnorm and diazepam. The right jugular vein is then exposed
and a silastic tipped (i.d. 0.50 mm, o.d. 0.93 mm) polythene cannula (Portex, UK) inserted into the
vessel until it lies close to the entrance of the right. Cannulae will be prefilled with heparinised (10
11limp isotonic saline. The free end of the cannulae will be exteriorised through a scalp incision and
passed  25 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. 30 Treatment: At 10:00h on day 5 of the study rats
will receive in i.v. injection of the CP-GHRH-LHD or vehicle (sterile saline).  



Blood sampling: After flushing the cannulae a single manual blood sample (100p1) will be taken from
each rat at 09.30h. Samples will be taken from day 5 to day 18 of the experiment (or until the cannulae
block). 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 Lv. 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. 15 Materials and Methods Animals: Adult male
Sprague-Dawley rats maintained under standard housing conditions with lights on at 05.00h
(14L:10D), food and water available ad libitum and habituated to housing conditions for at least 1 week
prior to 20surgery. Surgery: On day 1 of the study rats (200-250g) will be anaesthetised with a
combination of Hypnorm (0.32 mg/kg fentanyl citrate and 10 mg/kg fluanisone, i.m.) and diazepam (2.6
mg/kg i.p.). The right jugular vein is exposed and a 25 silastic tipped (i.d. 0.50 mm, o.d. 0.93 mm)
polythene cannula (Portex, UK) inserted into the vessel until it lies close to the entrance of the right
atrium. Cannulae will be prefilled with heparinised (101U/m1) 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 30 steel screws and self-curing dental acrylic. Following
recovery animals are housed in individual cages in the automated blood sampling room. The end of
the 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 5 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 10 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 15each will contain no more than 38plof 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 20 growth hormone, figure 9b illustrates the complete ablation
of the pulsatile growth hormone release after treatment with GHRH-LHD chimera and figure 9c shows
the blocking of the pulsatile growth hormone release and subsequent recovery when the Octreotide
infusion is stopped. 25 SEQUENCE LISTING SEG I D1 LHNA ggatccatggagttcgttaacaaacag
ttcaactataaagacccagttaacggtgttgacattgcttacatcaaaatcccgaacgct gg ccagatg cag
ccggtaaaggcattcaaaatccacaa caaaatctgggttatcccggaacgtgata cctttactaacccggaa 30
gaaggtgacctgaacccgccaccggaagcgaaacaggtgccggtatcttactatgactccaccta cctgtctaccgataacgaa aag
gacaactacctgaaaggtgttactaaactgttcgag cgtatttactcca ccgacctggg ccgtatg ctgctgactag catcgttc
gcggtatcccgttctgggg cggttctaccatcgataccgaactgaaagtaatcgacactaactg catcaacgttattcag ccggacg
gttcctatcgttccgaagaactgaacctggtgatcatcggcccgtctgctgatatcalccagttcgagtgtaagagctttggtcacgaa
gttctgaacctcacccgtaacggctacggttccactcagtacatccgtttctctccggacttcaccttcggifttgaag aatccctggaa
35gtagacacgaacccactgctg gg cgctggtaaattcgcaactgatcctgcggttaccctggctcacgaactgattcatg caggcca
ccgcctgtacggtatcg ccatcaatccgaaccgtgtcttcaaagttaacaccaacgcg tatta cgagatgtccggtctggaagttag
cttcgaagaactg cgtactlttggcggtcacgacgctaaattcatcgactctctgcaagaaaacgagttccgtctgtactactataaca
agttcaaagatatcg catccaccctgaacaaag cgaaatccatcgtgggtaccactgcttctctccagtacatgaagaacgttIttaa
agaaaaatacctgctcagcgaagacacctccggcaaattctctgtagacaagttgaaattcgataaactttacaaaatg ctgactg 5
aaatttacaccgaagacaacttcgttaagttctttaaagttctgaaccg caaaacctatctgaa cttcgacaagg cagtattcaaaat
caacatcgtg ccgaaagttaactacactatctacgatggtttcaacctgcgtaacaccaacctggctgctaattttaacgg ccagaa
cacggaaatcaacaacatgaacttcacaaaactgaaaaacttcactggtctg ttcgagttttacaagctg ctgtgcGTCGACG
GCATCATTACCTCCAAAACTAAATCTGACGATGACGATAAAAACAAAGCGCTGAACCTGC
AGtgtatcaaggttaacaactgggatttattcttcagcccgagtgaagacaacttcaccaacgacctgaacaaaggtgaagaaat 



10 cacctcagatactaacatcgaagcagccgaagaaaacatctcgctggacctgatccagcag tactacctgacctttaatttcgaca
acgag ccggaaaacatttctatcgaaaacctgagctctg atatcatcggccagctgg aactg atg ccgaacatcgaacgtttccca
aacggtaaaaagtacgag ctggacaaatataccatgttccactacctgcgcg cgcaggaatttgaacacgg caaatcccgtatc
gcactgactaactccgttaacgaagctctg ctcaacccgtcccgtgtatacaccttatctctagcgactacgtgaaaaagg tcaaca aag cg
actgaagctg caatgttettgggttgggttgaacagcttglttatgattttaccgacgaga cgtccgaagtatctactaccgac 15
aaaattgcggatatcactatcatcatcccgta catcgg tccgg ctctgaacattgg caacatgctgtacaaagacgacttcgttggcg cactg
atcttctccg gtg cggtgatcctg ctggagttcatccoggaaatcg ccatcccggtactggg caccatgctctgglitcttacatt
gcaaacaaggttctgactgtacaaa ccatcgacaacgcgctgagcaaacgtaacgaaaaatgggatgaagtttac,aaatatatc
gtgaccaactgg ctggctaaggttaatactcagatcgacctcatccgcaaaaaaatgaaagaag cactggaaaaccaggcgga
agctaccaaggcaatcattaactaccagtacaaccagtacaccgaggaagaaaaaaacaacatcaacttcaacatcgacgatc 20
tgtcctctaaactgaacgaatccatcaacaaag ctatgatcaacatcaacaagttcctgaaccagtgctctgtaagctatctgatga
actccatgatcccg tacggtgttaaacgtctggaggacttcgatgcgtctctg aaagacgccctg ctg aaatacatttacgacaacc
gtggcactctgatcggtcaggttgatcgtctgaaggacaaagtgaacaataccttatcgacogacatcccttttcag ctcagtaaata
tgtcgataaccaacgccttttgtccactctagaataatgaaag ctt 25 SEQ 1D2 LHNB
ggatccatgccggttaccatcaacaacttcaactacaacgacccgatcgacaacaacaacatcattatgatggaaccgccgttcg
cacgtggtaccggacgttactacaaggctittaagatcaccgaccg tatctggatcatcccg gaacgttacaccttcggttacaaac
ctgaggacttcaacaagagtag cggg attttcaatcgtgacgtctgcgag tactatgatccag attatctgaataccaacg ataaga
agaacatattccttcagactatgattaaactcttcaac,cgtatcaaaag caaaccg cteggtgaaaaactectcgaaatgattatca 30
ac,ggtatcccgtacctegg tgaccgtcgtgtoccgcttgaag agttcaacaccaacatcgcaag cgtcaccgtcaa caaactcatc ag
caacccaggtgaagtcgaacgtaaaaaaggtatclicg caaacctcatcatcttcggtccgggtccgg tcctcaacgaaaacg aaa
ccatcgacatcggtatccagaa ccacttcg caag ccg tgaaggittcg gtggtatcatgcagatgaaattctgcccggaatac gtcagtg
tcttcaacaacgtccaggaaaacaaaggtg caagcatclicaaccgtcgtggttacttcagcgaccogg cactcatcct catg
catgaactcatccacgtcctccacggtctctacgg tatcaaagttgacgacctcccgatcgtmcgaacgagaagaaattat 35 catg
cagagcacc,gacgcaatccaggctgagg aactctacaccttcggtgg ccaagacccaagtatcataaccccgtccaccg acaaaag
catctacgacaaagtcctccagaacttcaggggtatcgtggacagactcaacaaagtcctcgtctg catcagcgacc
cgaacatcaatatcaacatata caagaacaagttcaaagacaagtacaaattcgtcgaggacag cgaaggcaaatacag catc
gacgtagaaagtttcgacaagctctacaaaag cctcatgttcggtttcaccgaaaccaacatcgccgagaactacaagatcaag acaag
ggcaagttacttcag cg acagcctcccgcagtcaaaatcaagaacctcttagacaacgagatttacacaattgaagag 40gg
cttc,aacatcag tgacaaagacatggagaaggaatacagaggtcagaacaaggctatcaacaaacagg catacgaggag
atcagcaaagaacacctcgcagtctacaagatccagatgtg cgtcgacgaagaaaagctgtacgacgacgacgacaaagac
cgttggggttcttcgctgcagtgcatcgacgttgacaacgaagacctgttcttcatcgctgacaaaaacagettcagtgacgacctga
gcaaaaacgaacgtatcgaatacaacacccagagcaactacatcgaaaacgacttcccgatcaacgaactgatcctggacac
cgacctgataagtaaaatcgaactgccgag cgaaaacaccgaaagtctg accgacttcaacgttgacgttccggtttacgaaaa 5
acagccgg ctatcaagaaaatcttcaccgacgaaaacaccatcttccagtacctgtacagccagaccttcccgctggacatccgt
gacatcagtctgaccagcagtttcgacgacgctctgctgttcagcaacaaagtttacagtlicttcagcatggactacatcaaaaccg
ctaacaaagttgttgaagcagggctgttcgctggttgggttaaacagatcgttaacgacttcgttatcgaag ctaacaaaag caaca
ctatggacgcaatcg ctgacatcagtctgatcgttccgtacatcggtctgg ctctgaacgttggtaacgaaaccgctaaaggtaactt
tgaaaacgctttcgagatcg ctggtg caagcatcctg ctggagttcatcccggaactgctgatcccggttgaggtg ctttcctg ctgga 10
aag ttacatcgacaacaaaaacaagatcatcaaaaccatcgacaacgctctgaccaaacgtaacgaaaaatggagtgatatgt
acggtctg atcgttg ctcagtgg ctgagcaccgtcaacacccagttctacaccatcaaagaaggtatgtacaaagctctgaactac cagg
ctcaggctctggaagagatcatcaaata ccg ttacaacatctacagtgagaaggaaaagag taacatcaacatcgacttc
aacgacatcaacag caaactgaacgaaggtatcaaccaggctatcgacaacatcaacaacttcatcaacggttg cagtgttagc
tacctgatgaag aagatgatcccgctggctgttgaaaaactg ctggacttcgacaacaccctgaaaaagaacctg ctgaactaca
1.5tcgacgaaaacaagctgtacctgatcggtagtgctgaatacgaaaaaagtaaagtgaacaaatacctgaagaccatcatgccgt
tcgacctgagtatctacaccaacgacaccatcctgatcgaaatgttcaacaaatacaactctctagaataatgaaagctt SEQ 1D3
LHNC ggatccatgcogatcaccatcaacaacttcaactacagcgatccggtggataacaaaaacatcctgtacctggatacccatctga
20 ataccctggcgaacgaaccggaaaaagcgtttcgtatcaccgg caacatttgg gttattccggatcgttttagcc,gtaacagcaacc
cgaatctg aataaaccgccgcgtg ttaccagcccgaaaagcggttattacgatccgaactatctgag caccgatag cgataaag
ataccifcctgaaagaaatcatcaaactgttcaaacgcatcaacagccgtgaaattgg cgaagaactgatctatcgcctgag cacc
gatattccgtttccgggcaacaacaacaccccgatcaacaccIttgatttcgatgtggatttcaacag cg ttgatgttaaaacccgcc agg
gtaacaattgggtgaaaaccggcagcattaacccaag cgtgattattaccggtccg cgcgaaaacattattgatccgg aaac 25
cagcacciftaaactgaccaacaacacctttg oggcg caggaaggttttgg cg cgctgag cattattagcattagcccgcgctttatg ctg
acctatag caacgcgaccaacgatgttggtgaagg ccgtttcagcaaaag cgaattttg catgg acccg atcctg atcctgat
gcatgaactgaaccatg cgatgcataacctgtatggcatcg cgattccgaacgatcagaccattagcagcgtgaccagcaacatc
ttttacagccagtacaacgtgaaactggaatatgcggaaatctatgcgtttgg cggtccga ccattg atctgattccgaaaagcgcg
cgcaaatacttcgaagaaaaagc,gctggattactatcgcagcattgcgaaacgtctgaacag cattaccaccg cgaatccg agc 30
agcttcaa caaatatatcgg cgaatataaacagaaactgatccgcaaatatcgctttgtggtggaaagcag cgg cgaagttaccg
ttaaccg caataaattcgtggaactgtacaacgaactg acccagatettcaccgaatttaactatgcgaaaatctataacgtg caga
accgtaaaatctacctgag caacgtgtataccccggtg accgcgaatattctggatgataacgtgtacgatatccagaacgg arta
acatcccgaaaag caacctgaacgttctg tttatgggccagaacctgagccgtaatccgg og ctg cgtaaagtgaacccggaaa
acatgctgtacctglicaccaaattttgcgtcgacg cgattgatggtcgtagcctgtacaac,aaaaccctgcaglgtcgtgaactg ctg 35
gtgaaaaacaccgatctgccgtttattgg cgatatcag cgatg tgaaaaccgatatcttcctg cgcaaagatatcaacgaagaaac
cgaagtgatctactacccggataacgtgagcgttgatcaggtgatcctgag caaaaacaccag cgaacatggtcagctggatctg
ctgtatccgagcattgatagcgaaagcgaaattctg ccgggcgaaaaccaggtglIttacgataaccgtacccagaacgtggatta
cctgaacagctattactacctggaaagccagaaactgag cgataacgtggaagattttacctttacccg cagcattgaagaag ay
ctggataacagcg cgaaagtttacacctattttccga ccctggcgaacaaagttaatgegggtgttcagggcggictgtttctgatg tg 



40ggcgaacgatgtggtggaagatttcaccaccaacatcctgcgtaaagataccctggataaaatcagcgatgttagcgcgattattc
cgtatattggtccggcgctgaacattagcaatagcgtg cgtcgtggcaattttaccgaagcg tttgcgg ttaccggtgtgaccattctg
ctggaagcgtttccggaatttaccattccggcgctgggtg cgtttgtgatctatag caaagtg caggaacgcaacgaaatcatcaaa
accatcgataactgcctggaacagcgtattaaacgctggaaagatagctatgaatggatgatgggcacctgg ctgagccgtattat
cacccag ttcaacaacatcagctaccag atgtacgatagcctgaactatcaggcggg tgcgattaaagcgaaaatcg atctgga  5
atacaaaaaatacag cggcagcgataaagaaaa catcaaaagccaggttgaaaacctgaaaaacagcctggatgtgaaaatt
agcgaagcgatgaataacatcaacaaattcatccgcgaatgcagcgtgacctacctgttcaaaaacatgctgccgaaagtgatc
gatgaactgaacgaatttgatcg caacaccaaagcgaaactgatcaacctgatcgatagccacaacattattctggtggg cgaag
tggataaactgaaag cg aaagttaacaacagcttccagaacaccatcccgtttaacatcttcagctataccaacaacagcctg ctg
aaagatatcatcaacgaatacttcaatctagactaataagctt 10 SEQ 1D4 LHND ggatccatgacgtgg
ccagttaaggatttcaactactcagatcctg taaatgacaacgatattctg taccttcg cattccacaaaata aactgatcaccaca
ccagtcaaagcattcatgattactcaaaacatttgggtcattccagaacgcttttctagtgacacaaatccgag
tttatctaaacctccgcgtccgacgtccaaatatcagagctatta cgatccctcatatctcagtacggacgaacaaaaagatactttc  15
cttaaaggtatcattaaactgtttaagcgtattaatgag cgcgatatcgggaaaaagttgattaattatcttgttgtgggttccccgttcat ggg
cgatagctctacccccgaagacacttttgattttacccgtcatacgacaaacatcg cggtagagaagtttgagaacggatcgt
ggaaagtcacaaacatcattacacctagcgtcttaatttttggtccgctg ccaaacatcttagattatacagccagcctgactttg cag ggg
caacagtcgaatccgagtttcgaaggttttggtaccctgagcattctg aaagttgccccggaatttctgctcactttttcagatgtc
accagcaaccagag ctcag cagtattaggaaagtcaattttttgcatggacccg gttattg cactgatg ca cgaactg acg cactct  20
ctg catcaactgtatgggatcaacatccccagtgacaaacgtattcgtccccaggtgtctgaaggatttttctcacaggatgggccga
acgtccagttcgaagagttgtatactttcggaggcctggacgtagagatcattccccagattgagcg cagtcagctgcgtgag aag
gcattggg ccattataaggatattgcaaaacgcctgaataacattaacaaaacgattccatcttcgtggatctcgaatattgataaat
ataagaaaatttttag c,gagaaatataattttgataaagataatacaggtaactttgtggttaacattgacaaattcaactccctttaca
gtgatttgacgaatgtaatgagegaagttgtgtatagttcccaatacaacgttaagaatcgtacccattacttctctcgtcactacctgc  25
cgglittcgcgaacatccttg acgataatatttacactattcgtgacgg clltaacttgaccaacaagggcttcaatattgaaaattcag
gccagaa cattgaacgcaacccggccttg cagaaactgtcgagtgaatccgtggttgacctgtttaccaaagtctg cgtcgacaaa
agcgaagagaag ctg tacgatgacg alga caaagatcgttgg ggatcg tccctgcagtgtattaaagtgaaaaacaatcgg ctg
ccttatgtagcagataaagatag cattagtcaggagattttcgaaaataaaattatcactgacgaaaccaatglicagaattattcag
ataaattttcactggacg aaagcatcttagatggccaagttccgattaacccggaaattgttgatccgttactgccgaacgtgaatatg 30
gaaccg ttaaacctccctgg cgaagagatcgtattttatgatgacattacgaaatatgtggactaccttaattcttattactatligg aaa
gccagaaactgtccaataacgtggaaaacattactctgaccacaag cgtggaagag gctttaggctactcaaataagatttatacc
ttcctcccgtcgctgg cggaaaaagtaaataaaggtgtgcaggctggtctgttc,ctcaactgggcgaatgaagttgtcgaagacttta
ccacgaatattatg aaaaaggataccctggataaaatctccgacg tctcg gttattatcccatatattgg ccctg cgttaaatatcggt
aatagtgcgctg cgggggaattttaa ccaggcctttg ctaccgcggg c,g tcg cgttcctcctggagggattcctgaatttactatccc  35
ggcg ctcggtgtttttacattttactcttccatccaggagcgtgagaaaattatc,aaaaccatcgaaaactgcctggagcagcgggtg aaa cg
ctggaaagattcttatcaatggatggtgtcaaactggttatctcgcatcacgacccaattcaaccatattaattaccagatgta
tgatagtctgtcgtaccaagctgacgccattaaagccaaaattgatctggaatataaaaagtactctggtagcgataagg agaaca
tcaaaag ccaggtggagaaccttaagaatagtctggatgtgaaaatctctgaagctatgaataacattaacaaattcattcgtgaat
gttcggtgacgtacctgttcaagaatatgctgccaaaagttattgatg aactg aataaatttgatctgcgtaccaaaaccgaacttatc
aacctcatcgactcccacaacattatccttgtgggcgaagtggatcgtctgaaggccaaagtaaacgagag ctttgaaaatacgat
gccgtttaatattttttcatataccaataactccttgctgaaagatatcatcaatgaatatttcaatctagaataataagctt SEQ ID5
IgA-HNtet 5
ggatccATGGAGTCCAATCAGCCGGAAAAAAATGGAACCGCGACTAAACCCGAGAATTCGG
GGAACACTACGTCGGAAAACGGCCAGACGGAACCTGAGAAGAAACTGGAACTACGAAAT
GTGTCCGATATCGAGCTATACTCTCAAACCAATGGAACCTATAGGCAGCATGTTTCATTG
GACGGAATCCCAGAAAATACGGATACATATTTCGTCAAAGTGAAGTCTAGCGCATTCAAG
GATGTATATATCCCCGTTGCGAGTATTACAGAAGAGAAGCGGAACGGTCAAAGCGTTTAT 10
AAGATTACAGCAAAGGCCGAAAAGTTACAACAGGAGTTAGAAAACAAATACGTTGACAAT
TICACTTTITATCTCGATAAAAAGGCTAAAGAGGAAAACACGAACTTCACGTCATTTAGTA
ATCTGGTCAAAGCCATAAATCAAAATCCATCTGGTACATACCATCTCGCGGCAAGTCTAA
ACGCGAATGAAGTAGAACTTGGCCCGGACGAGCGTTCATACATTAAGGATACC I I I ACT
GGCAGACTCATAGGGGAAAAAGACGGTAAGAACTATGCTATATACAATTTGAAAAAGCCT 15
TTATTTGAGAACCTGTCGGGCGCCACCGTCGAGAAATTGTCCCTTAAAAACGTAGCTATA
AGCGGAAAGAATGACATCGGTAGTCTTGCAAACGAGGCTACTAACGGGACAAAGATTAA
ACAAGTGCACGTAGATGGGtgtgtcgac,ggcatcattacctccaaaactaaatctgacgatgacgataaaaacaaa
gcgctgaacctg cagtg cattaaaataaa g aatg ag g atttg a cattcatcg cag aaaaaaatag cttcag cgaagag ccgttcc
aagatgagatagtaagctacaacaccaagaac,aagccgcttaattttaattactcgttagataaaatcatagttgactacaaccttc 



20 aatcgaagatcacgttaccgaatgacagaacaactcctgtcacaaaaggaattccctatgcacctgagtataagtcaaatgccgc
gtcaacaatagag attcata ata tag atg a ca a caccatctatcaata Ictg tacg ctcagaaaagtccaa caa ctcttcag cg tat
aacaatgaccaatagtgtcgatgacgcattgataaattctaccaagatatactcttatttcccgagcgtcatctccaaagttaatcaag
gtgctcaaggcattctatttttgcaatgggtccgagacatcatagatgacttcactaatgagtcgtctcagaaaaccacgattgataaa
atatcagatgfficcaccatcgtcccctacateggacctgcgcttaacattgtgaagcaggggtatgaggggaattttatcggagcgtt 25
agaaactacggggg ttgtg ctattacttgaatacataccagagataacattg cccg tta tag cggccctcagtatcg cagaatcaag
tacacaaaaagaaaagataatcaaaacaatcgacaacttectagaaaagaggtacgaaaaatggatagaggtttataaactcg
tgaaagcg aaatggttagg cactgttaatacgcagttccaaaagagatcctatcaaatgtatagatcactggagtaccaggtggat
gccataaag aaa atta tcg a ctatg aatataaaatatattcagg tccag ataagg ag cagatag ctg atgaaataaacaatttaaa
aaacaaacttgaagagaaggcgaataaggccatgatcaatatcaatattiftatgcgagaatcttcacgatctlintggtaaatcaga 30
tgattaacgaagccaaaaagcagctgcttgagttcgacacacagtccaaaaacatactaatgcaatatatc,aaagcaaactcaa
aattcattggaattactgagctgaagaaactggaatccaaaataaataaagtattctctaccccgatcccgttctcttactctaaaaac
cttgactgctgggtagataacgaagaagatattgacgttctagagtaataagctt SEQ ID6 GHRP linker
35Catatgcoggttggatccatccaggtcgactttaaactgcagggtgttactctagagggcggtggcggtageggtggcggtggcag
cggcggtgg cggtagcgcactagtgggcagctcatttctgtctccggaacatcaacgggtg cag cagogtaaagagagtaaaaa
gccgccagcgaaattacagcctcgctaatagaagcttaaggg cgaattc SEQ ID7 GHRP-C fusion
catatgccggttggatccatgccgatcaccalcaacaacttcaactacagcgatccggtgg ataacaaaaacatcctg tacctgga
tacccatctgaataccctgg cgaacgaaccg gaaaaagcgtttcgtatcaccgg caacatttgggttattccggatcgttttagccgt aacag
caacccgaatctgaataaaccg ccg cgtgttaccagcccgaaaagcggttattacgatccgaactatctgag caccgat
agcgataaagataccttcctgaaagaaatcatcaaactgttcaaacgcatcaacag ccgtgaaattggcgaagaactgatctatc  5 gcctg
agcaccgatattccgtttccgg gcaacaacaacaccccgatcaacacctttgatttcgatgtggatttcaacag cgttgatgtt
aaaacccgccagg gtaacaattggg tgaaaaccgg cag cattaacccgagcgtgattattaccggtccgcg cgaaaacattatt
gatccggaaaccagcacctttaaactgaccaacaacacctttgcgg cgcaggaaggttttgg cgcg ctgag cattattag cattag cccg
cgctttatgctgacctatagcaacgcgaccaacgatgttggtgaaggccgtttcagcaaaagcgaattttgcatg gacccgat cctgatcctg
atgcatgaactgaaccatgcgatg cataacctgtatggcatcgcgattccgaacgatcagaccattagcagcgtga  10
ccagcaacatcttttacagccagtacaacgtgaaactggaatatgcggaaatctatgcgtttggcggtccga ccattgatctgattcc
gaaaagcgcgcg caaatacttcg aagaaaaag cg ctggattactatcgcag cattg cgaaacgtctgaacag cattaccaccg
cgaatccgag cag cttcaacaaatatatcggcgaatataaacagaaactgatccgcaaatatcgctttgtggtggaaagcagcgg cgaag
ttac,cgttaaccg caataaattcgtggaactgtacaacgaactgacccagatclica ccg aatttaactatgcgaaaatcta taacgtg
cagaa ccgtaaaatctacctgagcaacgtgtataccccggtgaccgcgaatattctg gatg ataa cg tgtacgatatcc  15
agaacggctItaacatcccgaaaag caacctg aacgttctgtttatggg ccag aacctgag cogtaatccgg cg ctg cgtaaagt
gaacccggaaaacatgctgta cctgttcaccaaattttgcgtcgacg cgattgatggtcgtagcctgtacaacaaaaccctgcagtg
tcgtgaactgctggtgaaaaacaccgatctg ccg tttattggcgatatcagcgatgtgaaaaccgatatcttcctgcgcaaagatatc
aacgaagaaaccgaagtgatctactacccggataacgtgag cgttgatcaggtgatcctgag caaaaacaccagcgaacatgg
tcagctggatctgctg tatccg agcattgatag cg aaagcg aaattctgccgggcgaaaaccaggtgtttlacgataaccgtaccc  20
agaacgtggattacctgaacagctattactacctggaaagccagaaactgag cgataacgtg gaag attllacctttacccgcagc
attgaagaag cgctggataacag cg cgaaagtttacacctattttccgaccctggcgaacaaagttaatgcggg tgttcagggcgg
tctglitctgatgtgggcgaacgatgtggtggaagatttcaccaccaacatcctg cgtaaagataccctggataaaatcag og atg tt agcg
cg attattccgtatattggtccgg cg ctgaacattagcaatagcgtg cgtcgtggcaattttaccgaagcgtttg cg gttaccgg tgtga
c,cattctgctg gaagcgtttccggaatttaccattccggcgctgggtgcgtttgtgatctatag caaagtgcaggaacg caac  25
gaaatcatcaaaaccatcgataactg cctggaac,agcgtattaaacg ctggaaagatag ctatgaatgg atgatgggcacctgg
ctgagccgtattatcacccagttcaacaacatcagctaccagatgtacgatagcctgaactatcaggcggg tgcgattaaagcga
aaatcgatctggaatacaaaaaatacag cggcagcgataaagaaaacatcaaaagccaggttgaaaacctgaaaaacagcc
tggatgtgaaaattagcgaag cgatgaataacatcaacaaattcatccg cgaatgcagcgtgacctacctgttcaaaaacatg ctg
ccgaaagtgatcgatgaactgaacg aatttgatcg caacaccaaag cgaaactgatcaacctgatcgatagccacaacattattc  30
tggtgggcgaag tggataaactgaaagcgaaagttaacaacagottccagaacaccatccc,gtttaacatcttcag ctataccaa
caacagcctg ctgaaagatatcatcaacgaatacttcaatctagagggcggtggcggtag cggtgg cggtggcagcggcggtgg
cggtagcgcactagtggg cag ctcatttctgtctccgg aacatcaacgggtgcag cagcgtaaagagagtaaaaag ccgccag
cgaaattacagcctcgctaatagaag cttaaggg cg aattc 35SEQ 1D8 GHRP-C fusion
PITINNFNYSDPVDNKNILYLDTHLNTLANEPEKAFRITGNIWVIPDRFSRNSNPNLNKPPRVT
SPKSGYYDPNYLSTDSDKDTFLKEIIKLFKRINSREIGEELIYRLSTDIPFPGNNNTPINTFDFDV
DFNSVDVKTRQGNNWVKTGSINPSVIITGPRENIIDPETSTFKLINNTFAAQEGFGALSIISISP
RFMLTYSNATNDVGEGRFSKSEFCMDPILILMHELNHAMHNLYGIAIPNDQTISSVTSNIFYSQ 40
YNVKLEYAEIYAFGGPTIDLIPKSARKYFEEKALDYYRSIAKRLNSITTANPSSFNKYIGEYKQK 



LI RKYRFVVESSGEVTVN RNKFVELYNELTQIFTEFNYAKIYNVQNRKIYLS NVYTPVTAN I LDD
NVYDIQNGFN IPKSNLNVLFMGQNLSRNPALRKVNPEN M LYLFTKFCVDAIDGRSLYNKTLQ
CRELLVKNTDLPFIGDISDVKTDI FLRKD IN EETEVIYYPDNVSVDQV I LSKNTSE HGQLDLLYP S I
DSESE ILPGENQVFYDN RTQNVDYLNSYYYLESQKLS DNVEDFTFTRS IEEALDNSAKVYT 5
YEPTLANKVNAGVQGGLELMWANDVVEDFTTNILRKDTLDKISDVSAIIPYIGPALNISNSVRR GN
FTEAFAVTGVTILLEAFPEFTI PALGAFV1YSKVQERNE I IKTIDNCLEQRI KRVVKDSYEWM
MGTWLSR I ITQFNN ISYQMYDSLNYQAGAIKAKI DLEYKKYSGSDKEN IKSQVENLKNSLDVKI
SEAM NN INKFIRECSVTYLEKNMLPKVIDELNEFDRNTKAKL I NLIDSHNI ILVGEVDKLKAKVN
NSFQNTIPFN I FSYTNNSLLKDIINEYENLEGGGGSGGGGSGGGGSALVGSSFLSPEHQRVQ 10
QRKESKKPPAKLQPR SEQ ID9 GHRH-D fusion
TVVPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFM ITQN IWVIPERFSSDTNPSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKG I I KLFKRIN ERD IGKKLI NYLVVGSPFMGDSSTPEDTFDF 15
TRHTTN IAVEKFENGSWKVTN I ITPSVL IFGPLPN I LDYTASLTLQGQQSNPSFEGFGTLSILKV
APEELLTESDVTSNQSSAVLGKSIFCM DPVIALMH ELTHSLHQLYGI N I PSDKRIR PQVSEG FF
SQDGPNVQFEELYTFGGLDVE I I PQI ERSQLREKALGHYKDIAKRLNNI NKTI PSSWISN IDKYK
KIFSEKYNFDKDNTGN FVVN I DKFNSLYSDLTNVMSEVVYSSQYNVKN RTHYFSRHYLPVFA N I
LDDN IYTIRDGEN LTNKG FN IEN SGON I ERN PALQKLSSESVVDLFTKVCVDKSEEKLYDDD 20
DKDRWGSSLOCIKVKNNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLDESILDGQVPI
NPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEA LGYSN
KIYTFLPSLAEKVNKGVQAGLFLNWAN EVVEDETTN I MKKDTLDKISDVSVI I PYI GPAL
NIGNSALRGNENQAFATAGVAELLEGFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRVKR
WKDSYQWMVSNWLSRITTQFN H I NYQMYDSLSYQADAIKAKIDLEYKKYSGSDKENIKSQVE 25 N
LKNSLDVKISEAMNN I NKF IRECSVTYLEKNMLPKVI DELNKFDLRTKTELI N LI DSHN I ILVGE
VDRLKAKVNESFENTMPFN IFSYTNNSLLKD I I NEYFN LEGGGGSGGGGSGGGGSALVYADA I
FTNSYRKVLGQLSARKLLQDI MSRQQGESNQERGA SEQ ID 10 EGF-D fusion 30
TWPVKDFNYSDPVND NDILYLR I PQN KLITTPVKAFMITQN IVVVIPERFSSDTNPSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKG I I KLFKRINERD IGKKLI NYLVVGSPFMGDSSTPEDTEDF
TRHTTN IAVEKFENGSWKVTN I ITPSVL IFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKS IFCM DPVIALMHELTHSLHQLYGI N I PSDKRIRPQVSEG FF
SQDGPNVQFEELYTEGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNIN KTIPSSWISN I DKYK 35
KIFSEKYNEDKDNTGNEVVNIDKENSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA N I
LDDN IYTIRDGEN LTNKGFN I EN SGQNI ERNPALQKLSSESVVDLFTKVCVDKSEEKLYDDD
DKDRWGSSLQCI KVKNNR LPYVADKDSISQE I FEN KIITDETNVQNYSDKFSLDESILDGQVPI N
PEIVDPLLPNVNM EPLNLPGEEIVFYDD ITKYVDYLNSYYYLESQKLSN NVEN ITLTTSVEEA LGYSN
KlYTFLPSLAEKVNKGVQAGLELNVVAN EVVEDFTTN I MKKDTLDKISDVSVI I PYIGPAL 40
NIGNSALRGNFNQAFATAGVAELLEGFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRVKR
WKDSYQWMVSNWLSRITTQFN H I NYQMYDSLSYQADAI KAKI DLEYKKYSGSDKEN I KSQVE
NLKNSLDVKISEAMNNINKF IRECSVTYLFKNMLPKVIDELNKFDLRTKTELINLIDSHNIILVGE
VDRLKAKVNESFENTMPFNIFSYTNNSLLKDI I NEYFNLEGGGGSGGGGSGGGGSALVNSDS
ECPLSHDGYCLHDGVCMYIEALDKYACNCVVGYIGERCQYRDLKWWELR 5 SEQ ID11 NGF-D
fusion 



TWPVKDFNYSDPVNDND ILYLRI PQN KLITTPVKAFM ITQN IWVIPERFSSDTNPSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKG I IKLFKRI N ERD I GKKLI NYLVVGSPF MGDSSTPEDTFDF TR
HTTN IAVEKFENGSWKVTN I ITPSVL IFGPLPN ILDYTASLTLQGQQSNPSFEGFGTLSILKV 10 AP
EFLLTFSDVTSNQSSAVLGKS I FCM DPVIALMHELTHSLHQLYGI N IPSDKRIRPQVSEGFF
SQDGPNVQFEELYTFGGLDVE I I PQIERSQLREKALGHYKDIAKRLNN I N KTI PSSWI SN IDKYK
KIFSEKYNFDKDNTGN FVVN I DKFNSLYSDLTNVMSEVVYSSQYNVKN RTHYFSRHYLPVFA N I
LDDN IYTI RDGFN LTNKGFN I ENSGQN I ERN PALQKLSSESVVDLFTKVCVDKSEEKLYDDD
DKDRWGSSLQCI KVKNNRLPYVADKDS ISQE I FENKI ITDETNVQNYSDKFSLDES ILDGQVPI 15 N
PE IVDPLLPNVNM EPLNLPGEEIVFYD DITKYVDYLNSYYYLESQKLSN NVEN ITLTTSVEEA LGYSN
KIYTFLPSLAEKVN KGVQAGLFLNWAN EVVEDFTTN IM KKDTLDKISDVSVI I PYIGPAL N I
GNSALRGN FNQAFATAGVAFLLEGF PEFTI PALGVFTFYSSIQEREKIIKTIENCLEQRVKR
WKDSYQWMVSNWLSRITTQFNH I NYQMYDSLSYQADAI KAKI DLEYKKYSGSDKEN IKSQVE
NLKNSLDVKISEAM NN IN KF IRECSVTYLFKN MLPKVI DELNKFDLRTKTELI N L IDSHN I ILVGE 20
VDRLKAKVNESFENTM PFN I FSYTN NSLLKDI I NEYFNLEGGGGSGGGGSGGGGSGGGGSG
GGGSGGGGSGGGGSALVEPHSESNVPAGHTI PQAHWTKLQHSLDTALRRARSAPAAAIAA
RVAGQTRN ITVDPRLFKKRRLRSPRVLFSTQPPREAADTQDLDFEVGGAAPFN RTH RSKRS
SSHPIFHRGEFSVCDSVSVVVVGDKTTATD IKGKEVMVLGEVN I NNSVFKQYFFETKCRDPN P
VDSGCRGIDSKHWNSYCTTTHTFVKALTM DGKQAAWRFI RI DTACVCVLSRKAVRRA 25 SEQ I
D12 LEP116-122-D fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIVVVIPERFSSDTNPSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKG I I KLFKRIN ERD IGKKLI NYLVVGSPFMGDSSTPEDTFDF TR
HTTN IAVEKFENGSWKVTN I ITPSVLIFGPLPN ILDYTASLTLQGQQSN PSFEGFGTLS ILKV 30
APEFLLTFSDVTSNQSSAVLGKSI FC MDPVIALM H ELTHSLHQLYG I N I PSDKRI RPQVSEGFF
SQDGPNVQFEELYTFGGLDVE I I PQI ERSQLREKALGHYKD IAKRLNN I NKTI PSSVVISNIDKYK
KIFSEKYNFD KDNTGN FVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA N I
LDDN IYTIRDGFN LTNIKGFN IEN SGQNI ERN PALQKLSSESVVDLFTKVCVDKSEEKLYDDD
DKDRWGSSLQCIKVKNNRLPYVADKDSISQEI FEN KI ITDETNVQNYSDKFSLDESILDGQVPI 35 N
PEIVDPLLPNVNMEPLNLPGEEIVFYDD ITKYVDYLNSYYYLESQKLSNNVEN ITLTTSVEEA LGYSN
KIYTFLPSLAEKVN KGVQAGLFLNWANEVVEDFTTN IM KKDTLDKISDVSV I I PYI GPAL N
IGNSALRGNFNQAFATAGVAFLLEGFF EFTIPALGVFTFYSS IQEREKI I KTI ENCLEQRVKR
WKDSYQWMVSNWLSRITTQFNH I NYQMYDSLSYQADAIKAKI DLEYKKYSGSDKEN IKSQVE
NLKNSLDVKIS EAM NN IN KFIRECSVTYLFKNMLPKVI DELNKFDLRTKTELI NLIDSH N I ILVGE
VDRLKAKVN ESFENTMPFN IFSYTNNSLLKD I IN EYFN LEGGGGSGGGGSGGGGSALVSCHL
PWA SEQ I D13 VIP-D fusion 5 TWPVKDFNYSDPVNDND ILYLR I PQNKLITTPVKAFM ITQN
IWVIPERFSSDTNPSLSKPPRPT SKYQSYYDPSYLSTDEQKDTFLKG I I KLFKRI N ERD IGKKL I
NYLVVGSPFMGDSSTPEDTFDF TRHTTN IAVEKFENGSWKVTNI ITPSVL I FGPLPN I
LDYTASLTLQGQQS N PSFEGFGTLS I LKV APEFLLTFSDVTSNQSSAVLGKS I FCM DPVIALM H
ELTHSLHQLYG I N IPSDKRIRPQVSEGFF SQDGPNVQFEELYTFGGLDVEIIPQ
IERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYK 10
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA N I
LDDN IYTIRDGFN LTNKG FN I ENSGQN I ERNPALQKLSSESVVDLFTKVCVDKSEEKLYDDD
DKDRWGSSLQCI KVKN NRLPYVADKDSISQEI FENKI ITDETNVQNYSDKFSLDESI LDGQVP I
NPEIVDPLLPNVNMEPLNLPGEEIVFYDD ITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEA LGYSN
KIYTFLPSLAEKVN KGVQAGLFLNWAN EVVEDFTTN I MKKDTLDKISDVSVI I PYIGPAL 15
NIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRVKR
WKDSYQWMVSNWLSRITTQFNHI NYQMYDSLSYQADAI KAKI DLEYKKYSGSDKEN IKSQVE
NLKNSLDVKISEAMNN I N KF IRECSVTYLFKNMLPKVI DELNKFDLRTKTELINLIDSHN I I LVGE
VDRLI<AKVNESFENTMPFN IFSYTNNSLLKD I IN EYFNLEGGGGSGGGGSGGGGSALVHSDA
VFTDNYTRLRKQMAVKKYLNSILN 20 SEQ 1D14 LEP116-122-C fusion 



PITINNFNYSDPVDNKN ILYLDTHLNTLANEPEKAFRITGNIVVVIPDRFSRNSNP NLNKPPRVT
SPKSGYYDPNYLSTDSDKDTFLKEI IKLFKRI N SREIG EELI YRLSTD I PFPGN N NTP INTFD FDV
DFNSVDVKTRQGN NWVKTGSI NPSVI ITG PREN I IDPETSTFKLTNNTFAAQEGFGALS I IS ISP 25
RFMLTYSNATN DVGEG RFSKSEFCM DPI LI LMH ELN HAM HNLYG IAIPN DOTI SSVTSN I FYSQ
YNVKLEYAEIYAFGGPTIDLIPKSARKYFEEKALDYYRSIAKRLNSITTANPSSFNKYIGEYKQK LI
RKYRFVVESSGEVTVN RNKFVELYNELTQ IFTEFNYAKIYNVQNRKIYLSNVYTPVTAN I LDD
NVYDIQNGFNIPKSNLNVLFMGQNLSRNPALRKVNPENMLYLFTKFCVDAIDGRSLYNKTLQ
CRELLVKNTDLPFIGDISDVKTDIFLRKDINEETEVIYYPDNVSVDQVILSKNTSEHGQLDLLYP 30
SIDSESE I LPGENQVFYDN RTQNVDYLNSYYYLESQKLSDNVEDFTFTRS IEEALDNSAKVYT
YFPTLANKVNAGVQGGLFLMWANDVVEDI- I I NILRKDTLDKISDVSAIIPYIGPALNISNSVRR
GNFTEAFAVTGVTILLEAFPEFTIPALGAFVIYSKVQERNEI IKTIDNCLEQRIKRWKDSYEWM
MGTWLSRI ITQFN N ISYQMYDSLNYQAGAI KAKI DLEYKKYSGSDKEN IKSQVEN LKNSLDVKI
SEAM NN I NKFIRECSVTYLFKNMLPKVIDELNEFDRNTKAKLI N LIDSH N I I LVGEVD KLKAKVN 35
NSFQNTI PFN I FSYTNN SLLKD I I NEYFNLEGGGGSGGGGSGGGGSALVSCHLPWA SEQ ID15
IGF1-C fusion PITINNFNYSDPVDNKN
ILYLDTHLNTLANEPEKAFRITGNIWVIPDRFSRNSNPNLNKPPRVT
SPKSGYYDPNYLSTDSDKDTFLKEI IKLFKRINSREIGEELIYRLSTDIPFPGNNNTPINTFDFDV 40
DFNSVDVKTRQGN NVVVKTGSINPSVI ITGPREN I I DPETSTFKLTNNTFAAQEGFGALS I ISISP
REMLTYSNATNDVGEGRFSKSEFCMDPILILMHELNHAMHNLYGIAIPNDOTISSVTSNIFYSQ
YNVKLEYAEIYAFGGPTI DLI PKSARKYFEEKALDYYRS IAKRLNSITTAN PSSFNKYIGEYKQK LI
RKYRFVVESSGEVTVN RNKFVELYN ELTQ IFTEFNYAKIYNVQNRKIYLSNVYTPVTAN ILDD
NVYDIONGEN IP KSNLNVLFMGQNLSRNPALRKVNP ENMLYLFTKFCVDAIDGRSLYNKTLQ 5
CRELLVKNTDLPFI GD I SDVKTDI FLRKD I N EETEVIYYPDNVSVDQVILSKNTSEHGQLDLLYP
SIDSESEILPGENQVFYDNRTQNVDYLNSYYYLESQKLSDNVEDFTFTRSIEEALDNSAKVYT
YFPTLANKVNAGVOGGLELMWANDVVEDETTNILRKDTLDKISDVSAIIPYIGPALNISNSVRR GN
FTEAFAVTGVTILLEAFPEFTI PALGAFV1YS KVQERN E I IKTI DNCLEQRIKRWKDSYEWM
MGTWLSRIITQFN N ISYQMYDSLNYQAGAI KAKI DLEYKKYSGSDKEN IKSQVEN LKNSLDVKI 10
SEAMNNINKFIRECSVTYLFKNMLPKVIDELNEFDRNTKAKLINLIDSHNIILVGEVDKLKAKVN
NSFQNTIPFN I FSYTN NSLLKD I IN EYFN LEGGGGSGGGGSGGGGSALVGPETLCGAELVDAL
QFVCGDRGEYENKPTGYGSSSRRAPQTGIVDECCFRSCDLRRLEMYCAPLKPAKSA SEQ ID16
SST-C fusion 15
PITINNENYSDPVDNKNILYLDTHLNTLANEPEKAFRITGNIVVVIPDRFSRNSNPNLNKPPRVT
SPKSGYYDPNYLSTDSDKDTFLKEIIKLFKRINSREIGEELIYRLSTDIPFPGNNNTPINTEDFDV
DFNSVDVKTRQGN NWVKTGSI NPSVI ITGPREN I I DPETSTFKLTNNTFAAQEGFGALSIISISP
RFMLTYSNATNDVGEG RFSKSEFCM DPI LILMH ELN HAM HNLYG IAIPN DQTI SSVTSN I FYSQ
YNVKLEYAEIYAFGGPTIDLIPKSARKYFEEKALDYYRSIAKRLNSITTANPSSENKYIGEYKQK 20 LI
RKYRFVVESSGEVTVNRNKFVELYNELTQ IFTEFNYAKIYNVQNRKIYLSNVYTPVTAN I LDD NVYD
IQNGFN I PKSNLNVLFMGQNLSRN PALRKVN PENM LYLFTKFCVDAIDGRSLYN KTLQ
CRELLVKNTDLPFIGDISDVKTDIFLRKDINEETEVIYYPDNVSVDQVILSKNTSEHGQLDLLYP S
IDSESEILPG ENOVFYDNRTQNVDYLNSYYYLESOKLSDNVEDFTFTRS I EEALDNSAKVYT
YFPTLAN KVNAGVQGG LFLMWAN DVVEDFTTN I LRKDTLDKISDVSAI IPYIGPALN ISNSVRR 25
GNFTEAFAVTGVTILLEAFPEFTI PALGAFVIYSKVQERN E I IKTI DNCLEQRIKRWKDSYEWM
MGTVVLSRIITQFNNISYQMYDSLNYQAGAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKI
SEAMNN I NKFI RECSVTYLFKNMLPKVI DELNEFDRNTKAKLI N LIDSH N II LVGEVDKLKAKVN
NSFQNTI PEN I FSYTN NSLLKDI I NEYFNLEGGGGSGGGGSGGGGSGGGGSGGGGSGGGG
SGGGGSALVAGCKNFFWKTFTSC 30 SEQ ID17 GHRP-D fusion TWPVKDFNYSDPVN DND ILYLRI
PQNKLITTPVKAFM 'TON IWVI PERFSSDTNPSLSKPPRPT SKYQSYYDPSYLSTDEQKDTFLKG I I
KLFKRI NERDIG KKLI NYLVVGSPFMGDSSTPEDTFDF 



TRHTTN lAVEKFENGSWKVIN I ITPSVL IFGPLPN I LDYTASLTLQGQQSN PSFEGFGTLS ILKV 35
APEELLTESDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFF
SQDGPNVQFEELYTFGG LDVE I I PQI ERSQLREKALGHYKD IAKRLN N I NKTI PSSWISN I DKYK
KIFSEKYN FDKDNTGNFVVN I DKENSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA N I
LDDN I YTIRDGFN LTN KGFN I ENSGQN I ERN PALQKLSS ESVVDLFTKVCVDKSEEKLYDDD
DKDRWGSSLQCI KVKNNRLPYVADKDSISQE I FEN KIITD ETNVQNYSDKFSLDES ILDGQVP I 40
N PEIVDPLLP NVNM EPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSN NVEN ITLTTSVEEA
LGYSNKIYTFLPSLAEKVNKGVOAGLFLNWANEVVEDFTTNIMKKDTLDKISDVSVI I PYI GPAL N
IGNSALRGNFNQAFATAGVAFLLEGFPEFTI PALGVFTFYSS IQEREKI I KTI ENCLEQRVKR
WKDSYQWMVSNWLSRITTQFN H I NYQMYDSLSYQADAI KAKIDLEYKKYSGSDKEN IKSQVE
NLKNSLDVKISEAMNN IN KF IRECSVTYLFKNMLPKVI DELNKFDLRTKTELINLIDSHN IILVGE 5
VDRLKAKVNESFENTMPFNIFSYTNNSLLKDI INEYFNLEGGGGSGGGGSGGGGSALVGSSF
LSPEHQRVQQRKESKKPPAKLQPR SEQ 018 IGF1-D fusion TWPVKDFNYSDPVNDND
ILYLRIPQNKLITTPVKAFMITQ NIWVIPERFSSDTNPSLSKPPRPT 10
SKYQSYYDPSYLSTDEQKDTFLKG I I KLFKRIN ERD IG KKLINYLVVGSPFMGDSSTPEDTFDF
TRHTTN IAVEKFENGSWKVTN I ITPSVLIFGPLPN ILDYTASLTLQGQQSNPSFEGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKSI FCMDPVIALM HELTHSLHQLYG I N IPSDKRI RPQVSEG FF
SQDGPNVQFEELYTFGGLDVE I I PQI ERSQLREKALGHYKDIAKRLNN I NKTI PSSWISN IDKYK
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA 15 N I
LDDN IYTI RDGFNLTN KG FN IENSGQNIERNPALQKLSSESVVDLFTKVCVDKSEEKLYDDD
DKDRWGSSLOCI KVKN NRLPYVADKDSISQE I FENKI ITDETNVQNYSDKFSLDESILDGQVP I N PE
IVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVEN ITLTTSVEEA LGYSN
KIYTFLPSLAEKVN KGVOAGLFLNWAN EVVEDFTTN IMKKDTLDKISDVSVI I PYIGPAL
NIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRVKR 20
WKDSYQWMVSNWLSRITTQFNH I NYQMYDSLSYQADAIKAKI DLEYKKYSGSDKEN IKSQVE N
LKNSLDVKISEAMN N IN KF IRECSVTYLFKNMLPKVIDELNKFDLRTKTELINLIDSH N IILVGE
VDRLKAKVN ESFENTMPFN I FSYTN NSLLKD IIN EYFNLEGGGGSGGGGSGGGGSALVGPET
LCGAELVDALQFVCGDRGFYFNKPTGYGSSSRRAPQTGIVDECCFRSCDLRRLEMYCAPLK PAKSA
25 SEQ ID19 NGF-C fusion PITINNFNYSDPVDN KNILYLDTHLNTLANEPEKAFRITGNIWVI
PDRFSRNSNPNLNKPPRVT SPKSGYYDPNYLSTDSD KDTFLKE I IKLFKRI NSREIG EELIYRLSTD I
PFPGN NNTPI NTFDFDV DFNSVDVKTRQGN NVVVICGS1 NPSVI ITGPRENI
IDPETSTFKLTNNTFAAQEGFGALSI IS ISP 



30 RFMLTYSNATNDVGEGRFSKSEFCMDPILILMHELNHAMHNLYGIAIPNDQTISSVTSNIFYSQ
YNVKLEYAEIYAFGGPTIDLIPKSARKYFEEKALDYYRSIAKRLNSITTANPSSFNKYIGEYKQK LI
RKYRFVVESSGEVTVN RNKFVELYNELTOIFTEFNYAKIYNVQNRKIYLSNVYTPVTAN I LDD
NVYDIQNGFNIPKSNLNVLFMGQNLSRNPALRKVNPENMLYLFTKFCVDAIDGRSLYNKTLQ
CRELLVKNTDLPFIGD I SDVKTDI FLRKD I NEETEVIYYPDNVSVDQVI LSKNTSEHGQLDLLYP 35
SIDSESEILPGENQVFYDNRTQNVDYLNSYYYLESQKLSDNVEDFTFTRSIEEALDNSAKVYT
YFPTLANKVNAGVQGGLFLMWANDVVEDFTTNILRKDTLDKISDVSAIIPYIGPALNISNSVRR
GNFTEAFAVTGVTI LLEAPPEFTIPALGAFV1YSKVQERN E I I KTI DNCLEQRI KRWKDSYEWM
MGTWLSRIITQFNN ISYQMYDSLNYQAGAI KAKI DLEYKKYSGSDKEN IKSQVEN LKNSLDVKI
SEAMNNINKFIRECSVTYLFKNMLPKVIDELNEFDRNTKAKLINLIDSHNIILVGEVDKLKAKVN 40
NSFQNTIPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGGSALVEPHSESNVPAGHTI
PQAHWTKLQHSLDTALRRARSAPAAAIAARVAGQTRN ITVDPRLFKKRRLRSPRVLFSTQPP
REAADTQDLDFEVGGAAPFNRTH RSKRSSSHPIFHRGEFSVCDSVSVWVGDKTTATDIKGK
EVMVLGEVNINNSVFKQYFFETKCRDPNPVDSGCRGIDSKHWNSYCTTTHTFVKALTMDGK
QAAWRFI RI DTACVCVLSRKAVRRA 5 SEQ ID20 SST14-D fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITONIWVIPERFSSDTNPSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKG I I KLFKRI NERD IGKKL INYLVVGSPFMGDSSTPEDTFDF
TRHTTN IAVEKFENGSWKVTN I ITPSVL I FGPLPN ILDYTASLTLQGQQSNPSFEGFGTLSILKV 10
APEFLLIFSDVISNQSSAVLGKS I FCM DPVIALM HELTHSLHQLYG1N IPSDKRIRPQVSEGFF
SQDGPNVQFEELYTFGGLDVE I I PQIERSQLREKALGHYKDIAKRLNNIN KTI PSSWISNIDKYK KI
FSEKYNFDKDNTGNFVVN I DKFNSLYSDLTNVMSEVVYSSQYNVKN RTHYFSRHYLPVFA N I
LDDN IYTI RDGFN LTN KG FN I EN SGQN I ERNPALQKLSSESVVDLFTKVCVDKSEEKLYDDD
DKDRWGSSLQCI KVKNNRLPYVADKDSISQE I FEN KI ITDETNVONYSDKFSLDESI LDGQVP I 15
NPEIVDPLLPNVNMERLNLFGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEA
LGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTN I MKKDTLDKI SDVSVI IPYIGPAL N I
GNSALRG NFNQAFATAGVAFLLEGFPEFTI PALGVFTFYSS IQEREKI I KTI ENCLEQRVKR
WKDSYQWMVSNWLSRITTQFNH I NYQMYDSLSYQADAI KAKI DLEYKKYSGSDKEN IKSOVE
NLKNSLDVKISEAMNN I NKF IRECSVTYLFKNMLPKVI DELNKFDLRIKTELI NLIDSH N I ILVGE 20
VDRLKAKVNESFENTMPFN IFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGGSGGGGSA
LVAGCKNFFWKTFTSC SEQ ID21 VIP-C fusion
PITINNFNYSDPVDNKNILYLDTHLNTLANEPEKAFRITGNIWVIPDRFSRNSNPNLNKPPRVT 25
SPKSGYYDPNYLSTDSDKDTFLKEI IKLFKRINSREIGEELIYRLSTDIPFPGNNNTPINTFDFDV
DFNSVDVKTRQGNNVVVKTGSINPSVI ITGPRENIIDPETSTFKLTNNTFAAQEGFGALSI IS ISP RFM
LTYSNATNDVG EGRFSKSEFCM DP ILILM HELNHAMHNLYGIAIRND QTISSVTSNIFYSQ
YNVKLEYAEIYAFGGPTIDLIPKSARKYFEEKALDYYRSIAKRLNSITTANPSSFNKYIGEYKQK LI
RKYRFVVESSGEVTVNRNKFVELYN ELTQIFTEFNYAKIYNVQNRKIYLSNVYTPVTAN I LDD 30
NVYDIQNGFNIPKSNLNVLFMGQNLSRNPALRKVNPENMLYLFTKFCVDAIDGRSLYNKTLQ
CRELLVKNTDLPFIG DISDVKTD IFLRKD INEETEVIYYPDNVSVDQVI LSKNTSEHGQLDLLYP
SIDSESEILPGENQVFYDNRTQNVDYLNSYYYLESQKLSDNVEDFTFIRSIEEALDNSAKVYT
YFPTLAN KVNAGVQGG LFLMWAN DVVEDFTTN I LRKDTLDKI SDVSAI IPYIGPALNISNSVRR GN
FTEAFAVTGVTILLEAFPEFTI PALGAFVIYSKVQERN E I I KTI DNCLEQRIKRWKDSYEWM 35
MGTWLSRI ITQFNN ISYQMYDSLNYQAGAIKAKIDLEYKKYSGSDKEN I KSQVENLKNSLDVK1
SEAMN N I N KFIRECSVTYLFKNMLPKVI DELNEFDRNTKAKLI NLI DSH N I I LVGEVD KLKAKVN N
SFQNTI PFN I FSYTN NSLLKD I I NEYFN LEGGGGSGGGG SGGGGSALVHSDAVFTD NYTRL
RKQMAVKKYLNS1LN 40SEQ 1022 ghrelin-A fusion  EFVNKQFNYKDPVNGVDIAYIKIP
NAGQMQPVKAFKIHNKIWVIPERDTFTNPEEGDLNPPPE AKQVPVSYYDSTYLSTD N
EKDNYLKGVTKLFERIYSTDLGRMLLTS IVRG I P FWGGSTIDTELK VIDTNCI NVIQPDGSYRSEELN
LV I IGPSAD I IQFECKSFGH EVLNLTRNGYGSTQY IRFSPDFT FG FEESLEVDTN P
LLGAGKFATDPAVTLAH EL I HAG HRLYG IAIN P N RVFKVNTNAYYEMSGL 5
EVSFEELRTFGGHDAKF IDSLQENEFRLYYYNKFKDIASTLNKAKSIVGTTASLQYMKNVFKE
KYLLSEDTSGKFSVDKLKFDKLYKMLTEIYTEDNEVKFEKVLNRKTYLNFDKAVF KINIVPKVN
YTIYDGFN LRNTNLAAN FNGQNTEI N N MN FTKLKN FTGLFEFYKLLCVDG I ITSKTKSDDDDKN
KALNLQCIKVNNWDLFFSPSEDNFTNDLNKGEEITSDTNIEAAEENISLDLIQQYYLTENFDNE PEN
ISIENLSSDIIGQLELMPNIERFPNGKKYELDKYTMFHYLRAQEFEHGKSRIALTNSVNEA 



10 LLNPSRVYTFESSDYVKKVNKATEAAMFLGWVEQLVYDFTDETSEVSTTDKIADITI II PYIGPA LN
IGNMLYKDDFVGAL I FSGAVI LLEFIPEIAIPVLGTFALVSYIANKVLTVQTIDNALSKRNEKW
DEVYKYIVTNWLAKVNTQI DL I RKKM KEAL ENQAEATKAI I NYQYNQYTEE EKNN IN FN I DDLS
SKLNESI N KAM I N IN KFLNQCSVSYLM NSMI PYGVKRLEDFDASLKDALLKYIYDNRGTL IGQV
DRLKDKVNNTLSTDIPFQLSKYVDN QRLLSTLEGGGGSGGGGSGGGGSALVGSSFLSPEHQ 15
RVQQRKESKKPPAKLQPR SEQ ID23 Protein sequence of the CP-hGHRH29 N8A K12N M27L-LHD
fusion TW PVKDFNYSDPVNDNDI LYLRIPQNKLITTPVKAFMITQN IWVI PERFSSDTNPSLSKPP
RPTSK YQSYYDPSYLSTDEQKDTFLKG II KLFKRI
NERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT 20
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGEGTLSILKVAPEFLL
TESDVTSNOSSAVLGKSIFCMDPVIALM HELTHSLHQLYGI N I PSDKRIRPQVSEGFFSQDGP NV
QFEELYTEGGLDVEI I PQIERSQLREKALGHYKDIAKRLNN IN KTIPSSW ISNIDKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GENLTNKGFN I ENSGQN I ERNPALQKLSSESVVDLFTKVCVDG I ITSKTKSI EGRYADAIFTASYR
25 NVLGQLSARKLLQDILSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQEIF
ENKIITDETNVQNYSDKFSLDESILDGQVP INPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDY
LNSYYYLESQKLSNNVEN ITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVE
DFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVF
TFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNH INYQMYDSLSYQADAIK 30
AKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNN I NKFIRECSOYLFKNMIPKVIDELN K
FDLRTKTELINL IDSHNIILVGEVDRLKAKVNESFENTMPFNI FSYTNNSLLKDI IN EYFN SEQ ID24
Protein sequence N-termianaI-hGHRH29 N8A M27L-LHD fusion HVDAIFTQSYRINLAQLSARKLLQ
DILNRNNNNNNNNNNTW PVKDFNYSDPVNDN DI LYLRIPQ 35 NKLITTPVKAFM ITQ NIWVI
PERFSSDINPSLSKPPRPTSKYQSYYDPSYLSTDEQKDTFLKG I IK LFKRI NERDIGKKL INYLVVGSP
FMGDSSTP EDTFDFTRHTTNIAVEKFENGSW KVTNI ITPSVL IF GPLP NI
LDYTASLTLQGQQSNPSFEGEGTLSI LKVAPEFL LTFSDVTSNQSSAVLGKSIFCMDPVI
ALMHELTHSLHQLYGIN IPSDKRIRPQVSEGFFSQDGPNVQFEELYTFGGLDVE II PQIERSQLR
EKALGHYKDIAKRLNN IN KTIPSSW ISNIDKYKKIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTN 40
VMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRDGFNLTNKGEN I ENSGQN IERNPAL
QKLSSESVVDLFTKVCVDKSEEKLYDDDDKDRWGSSLQCIKVKNNRLPYVADKDSISQEIFENK I
ITDETNVONYSDKFSLDESILDGQVPI NPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNS
YYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTT NI
MKKDTLDKISDVSVI I PYIGPALNIGNSALRGN FNQAFATAGVAFLLEGFPEFTI PALGVFTFYS 5
SIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQADAIKAKID
LEYKKYSGSDKEN IKSQVENLKNSLDVKISEAMN N I NKFIRECSVTYLFKNMLPKVI DELNKFDLR
TKTELIN LI DSHN I ILVGEVDRLKAKVN ESFENTMPFN IFSYTNNSLLKD I INEYFN SEQ ID25
IgA-HNtet-SST14 fusion 10
ESNCPEKNGTATKPENSGNTTSENGQTEPEKKLELRNVSDIELYSQINGTYRQHVSLDGI PEN
TDTYFVKVKSSAFKDVYIPVASITEEKRNGQSVYKITAKAEKLQQELENKYVDNFTFYLDKKAKE
ENTNFTSFSNLVKAINQNPSGTYHLAASLNANEVELGPDERSYIKDTFTGRLIGEKDGKNYAIYN
LKKPLFENLSGATVEKLSLKNVAISGKNDIGSLANEATNGTKIKQVHVDGCVDGIITSKTKSDDD
DKNKALNLOCIKIKNEDLTFIAEKNSFSEEPFQDEIVSYNTKNKPLNFNYSLDKIIVDYNLQSKITL 15
PNDRTTFVTKGI PYAFEYKSNAASTI El H N I DDNTIYQYLYACKSPTTLQRITMTNSVDDALINSTK
lYSYFPSVISKVNQGAQGILFLQWVRDIIDDFTNESSQKTTIDKISDVSTIVPYIGPALNIVKQGYE
GNFIGALETTGVVLLLEYIPEITLPVIAALSIAESSTQKEKIIKTIDNFLEKRYEKWIEVYKLVKAKVVL
GTVNTQFOKRSYQMYRSLEYQVDAIKKIIDYEYKIYSGPDKEQ1ADEINNLKNKLEEKANKAMINI
NIFMRESSRSFLVNQMINEAKKOLLEFDTQSKNILMQYIKANSKFIGITELKKLESKININFSTPIP 20
FSYSKNLDCWVDNEEDIDVLEGGGGSGGGGSGGGGSALVAGCKNFFWKTFTSC 



SEQ ID26 IgA-1-INtet-GHRP fusion ESNQPEKNGTATKPENSGNTTSENGQTEPEKKLELRNVSD
IELYSQTNGTYRQHVSLDGI PEN
TDTYFVKVKSSAFKDVYIPVASITEEKRNGQSVYKITAKAEKLQQELENKYVDNFTFYLDKKAKE 25
ENTNFTSFSNLVKAINQNPSGTYHLAASLNANEVELGPDERSYIKDTFTGRLIGEKDGKNYAIYN
LKKPLFENLSGATVEKLSLKNVAISGKNDIGSLANEATNGTKIKQVHVDGCVDGIITSKTKSDDD
DKNKALNLOCIKIKNEDLTFIAEKNSFSEEPFQDEIVSYNTKNKPLNFNYSLDKIIVDYNLQSKITL PN
DRTTPVTKGIPYAPEYKSNAASTI EIH NI DDNTIYQYLYAOKSPTTLQRITMTNSVDDALINSTK
IYSYFPSVISKVNQGAQG ILFLQWVRDI I DDFTNESSQKTTIDKISDVSTIVPYIGPALNIVKQGYE 30
GNFIGALETTGVVLLLEYIPEITLPVIAALSIAESSTQKEKIIKTIDNFLEKRYEKWIEVYKLVKAKWL
GTVNTQFQKRSYQMYRSLEYQVDAIKKI IDYEYKIYSGPDKEQIADEI NNLKN KLEEKANKAMINI
NIFMRESSRSFLVNQMINEAKKCILLEFDTQSKNILMQYIKANSKFIGITELKKLESKINKVFSTPIP
FSYSKNLDCWVDNEED IDVLEGGGGSGGGGSGGGGSALVGSSFLSPEHQRVQQRKESKKPP
AKLQPR 35 SEQ 1027 g hrelin 53W-A fusion
EFVNKQFNYKDPVNGVDIAYIKIPNAGQMQPVKAFKIHNKIWVIPERDTFTNPEEGDLNPPPEAK
QVPVSYYDSTYLSTDNEKDNYLKGVTKLFERIYSTDLGRMLLTSIVRGIPFWGGSTIDTELKVIDT
NCINVIQPDGSYRSEELNLVIIGPSADI IQFECKSFGHEVLNLTRNGYGSTQYIRFSPDFTFGFEE 40
SLEVDTNPLLGAGKFATDPAVTLAHELIHAGHRLYGIAINPNRVFKVNTNAYYEMSGLEVSFEEL
RTFGGHDAKFIDSLQENEFRLYYYNKFKDIASTLNKAKSIVGTTASLQYMKNVFKEKYLLSEDTS
GKFSVDKLKFDKLYKMLTEIYTEDNFVKFFKVLNRKTYLNFDKAVFKINIVPKVNYTIYDGFNLRN
TNLAAN FNGQ NTEI NN MN FTKLKNFTGLFEFYKLLCVDG I ITSKTKSDDIDDKNKALN LQCI KVNN
WDLFFSPSEDNFTNDLNKGEEITSDTNI EAAEENISLDLIQQYYLTFN FDNEP EN IS IENLSSDI IG 5
QLELMP N I ERFPNGKKYELDKYTMFHYLRAQEFEHGKSRIALTNSVNEAL LN PSRVYTF FSSDY
VKKVNKATEAAMF LGWVEQLVYDFTDETSEVSTTDKIAD ITII I PYIGPAL NIGNMLYKDDFVGALI
FSGAVILLEF I PE IAIPVLGTFALVSYIANKVLIVQTIDNALSKRNEKW DEVYKYIVTNW LAKVNTQ I
DLIRKKMKEALENQAEATKAIINYQYNQYTEEEKNNINFNIDDLSSKLNESINKAMININKFLNQCS
VSYLMNSMIPYGVKRLEDFDASLKDALLKYIYDNRGTLIGOVDRLKDKVNNTLSTDIPFQLSKYV 10
DNQRLLSTLEIYALVGSWFLSPEHQRVQQRKESKKPPAKLQPR SEQ ID28 SS128-D fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQN1WVIPERFSSDINPSLSKPPRPT
SKYQSYY DPSYLSTDEQ KDTFLKG I I KL FKRIN ERD IG KKL I N YLVVGSP F MGDSSTP EDTF
DF 15 TRHTTN IAVEKFENGSWKVTN I ITPSVLI FGPLPN ILDYTASLTLQGQQSN
PSFEGFGTLSILKV AP EFLLTFSDVTSNQ SSAVLGKS IFC M DPVIALM H ELTHSLICLYG I N
IPSDKRIRP QVSEGF F S QDGP NVQ FEELYTFGGLDVE I I PQ IERS QL REKALGH YKDIAKRLN N
INKT IPSSW ISNI DKYK
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA N I
LDDN IYT IRDGFN LTNKGFN I EN SG Q N I ERNPALQKLSSESVVDLFTKVCVDKSEEKLYDDD 20
DKDRWGSSLQC I KVKN NRLPYVADKDS IS QEI FENKI ITDETNVQN YSDKFSL DESI LDG QVP I
N P EIVDP LLP NVNMEPL NLP GEEIVFYDD ITKYVDYLNSYYYL ES QKL SNN VEN ITLTTSVEEA
LGYSN KIYTF LP SLAEKVNKGVQAGLF LNWAN EVVEDFTT N IMKKDTL DKISDVSVI I PY I GPAL
N IGNSAL RGNFNQAFATAGVAFLLEGF P EFTIPAL GVFT FYSS IQ EREK I IKT I ENCLEQRVKR W
KDSYQWMVSNWLSRITTQ FN H I NYQMYDSLSYQADAI KAKIDL EYKKYSGS DKEN IKSQVE 25
NLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRIKTELINLIDSHNIILVGE
VDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGGSGGGGSG
GGGSALVSANSNPAMAPRERKAGCKNFFWKTFTSC SEQ ID29 GRP-D fusion 30 TW PVKDF
NYSDPVNDND ILYLRI PON KL ITTPVKAF MITQ N IWVIP ERFSSDTNPSLSKPP RPT SKYQSYY
DP SYLSTDEQKDTFLKG I I KLFKRINERD IG KKL INYLVVGSPF MGDSSTP EDTFDF TRHTTN I
AVEKFENGSW KVTN I ITPSVL IFGPLPN ILDYTASLTLQGQQSNPSFEGFGTLS IL KV AP EF
LLIFSDVTSNOSSAVLGKS IFC MDPVIALMH ELTHSLHQLYG I N IP SDKRIRPQVSEGFF
SQDGPNVQF EELYTFGGLDVE I I POI ERSQLREKALGHYKDIAKRLN N I NKTI PSSWI SN IDKYK 



35 KIF SEKYN FDKDNTGN FVVN I DKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA N I
LDDN IYT IRDGFN LTNKGFN I EN SG QN I ERNPALQKLSSESVVDLFTKVCVDKSEEKLYDDD
DKDRWGSSLQC I KVKN NRLPYVADKDSISQEI FEN KI ITDETNVQ NY SDKFSLDESI LDGQVP I
NPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEA LG YSN
K IYTF LPSLAEKVN KGVQAGLF LNWAN EVVEDFTTN I MKKDTL DK ISDVSVI I PY I GPAL 40 N IG
NSALRGN F NQAFATAGVAFLL EG F P EFT IPALGVFTFYSSIQ EREK I I KT I ENCLEQRVKR
WKDSYQW MVSNWLSRITTQFNH INYQMYDSLSYQADAI KAKI DLEYKKYSGSDKEN IKSQVE
NLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRIKTELINLIDSHNIILVGE
VDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFNLEGGGGSGGGGSGGGGSALVGNH
WAVGHLM 5 SEQ ID30 GRP-B fusion
PVTINNFNYNDPIDNNNIIMMEPPFARGTGRYYKAFKITDRIWIIPERYTFGYKPEDFNKSSGIF
NRDVCEYYDPDYLNTNDKKNIFLQTMIKLFNRIKSKPLGEKLLEMIINGIPYLGDRRVPLEEFNT
NIASVTVNKLISNPGEVERKKGIFANLIIFGPGPVLNENETIDIGIQNHFASREGFGGIMQMKFC 10
PEYVSVFNNVOENKGASIFNRRGYFSDPALILMHELIHVLHGLYGIKVDDLPIVPNEKKFFMQS TDAI
QAEELYTFGGQDPS I ITPSTDKSIYDKVLQNFRGIVDRLN KVLVCI SDPN ININ IYKN KFKD
KYKFVEDSEGKYSIDVESFDKLYKSLMFGFTETNIAENYKIKTRASYFSDSLPPVKIKNLLDNEI
YTIEEGFNISDKDMEKEYRGQNKAINKQAYEEISKEHLAVYKIQMCVDEEKLYDDDDKDRWG
SSLOCIDVDNEDLFFIADKNSFSDDLSKNERIEYNTQSNYIENDFPINELILDTDLISKIELPSEN 15
TESLTDFNVDVPVYEKQPAIKKIFTDENTIFQYLYSQTFPLDIRDISLTSSFDDALLFSNKVYSF
FSMDYIKTANKVVEAGLFAGWVKQIVNDFVI EANKSNTMDAIADISLIVPYIGLALNVGNETAK
GNFENAFEIAGASILLEFIPELLIPVVGAFLLESYIDNKNKI I KTI DNALTKRNEKWSDMYG LIVAQ
WLSTVNTQFYTIKEGMYKALNYQAQALEEI IKYRYN IYSEKEKSN I NI DFNDI NSKLNEGI NQA1 DN I
NN Fl NGCSVSYLM KKM I PLAVEKLLDFDNTLKKNLLNYI DENKLYLIGSAEYEKSKVNKYLK 20
TIMPFDLSIYINDTILIEMFNKYNSLEGGGGSGGGGSGGGGSALVGNHWAVGHLM SEQ ID31
CP-qGHRH29 linker
ggatccGTCGACaacaacaataacaacaacaataacaacaacgacgatgacgataaaCATGTGGATGCGATC
TTTACCCAGAGCTATCGGAAGGTTTTGGCCCAACTGTCTGCTCGTAAACTITTACAGGAC 25
ATTCTGAACAGAGCAgaagcggcagccaaagaagcagccgctaaggcgctgcagagtctagaataataagctt SEQ ID32
CF-qGHRH29-D fusion ggatccatgacgtggccagttaaggatttcaactactcagatcctgtaaatgacaacgatattctgtaccftcg
cattccacaaaata aactgatcaccacaccagtcaaag cattcatgattactcaaaacatttgggtcattccagaacg
ctllictagtgacacaaatccgag 30 tttatctaaacctccgcgtccgacgtccaaatatcagag ctattacg
atccctcatatcicagtacggacgaacaaaaagatactlic cttaaaggtatcattaaactg tttaagcgtattaatgag
cgcgatatcyggaaaaagttgattaattatcttg ttgtg ggaccccgttcat ggg cgatag ctctacccccgaag
acacttttgattttacccgtcatacgacaaacatcg cggtagagaag tttgag aacggatcgt
ggaaagtcacaaacatcattacacctagcgtcttaatttttggtccgctgccaaac,atcttagattatacag ccagcctgactttgcag ggg
caacagtcgaatccg agtttcgaagg ttttggtaccctgag cattctgaaagttg ccccggaatttctgctcactifitcagatgtc 35 accag
caaccagagctcag cagtattaggaaagtcaattttttgcatggacccggttattg cactgatg cacg aactgacgc,actct
ctgcatcaactgtatgggatcaa catccccagtgacaaacgtattcgtccccaggtgtctgaaggatttttctcacaggatgggccga
acgtccagttcgaagagttgtatactacggaggcctggacgtagagatcattccccag attgagcgcagtcagctgcgtgagaag
gc,attgggccattataaggatattgcaaaacg cctgaataacattaacaaaacgattccatcttcgtggatctcgaatattgataaat
ataagaaaatttttagcgagaaatataattttg ataaagataatacaggtaactttgtggttaacattgacaaattcaactccctttaca
40gtgatttgacgaatgtaatgagcgaagttgtgtatagttcccaata caacgttaagaatcgtacccattacttctctcgtcactacctgc
cggttttcg cgaacatc,cttgacgataatatttacactattcg tgacgg ctttaacttgaccaacaagggcttcaatattgaaaattcag
gccagaacattgaacgcaacccgg ccttg cagaaactgtcgagtgaatccgtggttgacctgtttaccaaagtctgcGTCGAC
aacaacaataacaacaacaataacaacaacgacgatgacgataaaCATGTGGATGCGATCTITACCCAGAG
CTATOGGAAGGTTITGGCCCAACTGTCTGCTCGTAAACTTTTACAGGACATTCTGAACAG  5
AGCAgaag cggcagccaaagaagcagccg ctaagg cgctgcagtgtattaaag tgaaaaacaatcggctg ccttatgtag c
agataaagatagcattagtcaggagattttcgaaaataaaattatcactgacgaaaccaatgttcagaattattcagataaattttca ctg
gacgaaagcatcttagatggccaagttccgattaaccoggaaattgttgatccgttactg ccgaacgtgaatatggaaccgtta
aacctccctgg cgaagagatcgtattttatg atgacattacgaaatatgtggactaccttaattcttattactatttg gaaag ccagaaa ctg
tcc,aataacgtggaaaacattactctgaccacaagcgtggaagagg ctttaggctactcaaataag atttataccttcctcccgt 



10 cgctggcggaaaaagtaaataaag gtg tg cagy ctggtctgttcctcaactgg gcgaatgaag ttgtcgaagactttaccacgaat
attatgaaaaaggataccctggataaaatctccgacgtctcggttattatcccatatattgg ccctg cgttaaatatcgg taatag tgcg ctg
cgggggaatataaccag gcctttgctaccgcggg cgtcgcgttectcctg gagg gclitcctgaatttactatcccgg cgctcgg
tgtttttacattttactcttccatccaggag cg tgagaaaattatcaaaaccatcgaaaactg cctggag cagcgggtgaaacgctgg
aaagattcttatcaatg gatggtgtcaaactgg ttatctcgcatcacga cccaattcaaccatattaattaccagatgtatgatagtctgt  15
cgtaccaag ctgacgccattaaag ccaaaattgatctggaatataaaaagtactctgg tag cgataaggagaacatcaaaag cc
aggtggagaaccttaagaatagtctggatgtgaaaatctctgaagctatgaataacattaacaaattcattcgtgaatgttcggtgac
gtacctglicaagaatatgctgccaaaagttattgatgaactgaataaatttgatctgcgtaccaaaaccgaacttatcaacctcatcg
actcccacaacattatccttgtggg cgaagtggatcgtctg aaggccaaagtaaacgagag ctttgaaaatacgatgccgtttaata
ttttttcatataccaataactccttgctgaaag atatcatcaatg aatatttcaatctagaataatgaaagctt 20 SEQ ID33
CP-qGHRH29-D fusion TWPVKDFNYSDPVNDND ILYLRI PQNKLITTPVKAFM ITQN
IWVIPERFSSDTNPSLSKPPRPT SKYQSYYDPSYLSTDEQKDTFLKG I IKLFKRI N ERD
IGKKLINYLVVGSPFMGDSSTPEDTFDF TRHTTN IAVEKFENGSWKVTN I ITPSVLIFGPLPN I
LDYTASLTLQGQQSNPSFEGFGTLS ILKV 25 APEFLLTFSDVTSNQSSAVLGKS I FCM
DPVIALMHELTHSLHQLYGI N IPSDKRIRPQVSEGFF SQDGPNVQFEELYTFGGLDVEII
PQIERSQLREKALGHYKD IAKRLN N I NKTI PSSWISN I DKYK KIFSEKYNFDKDNTGN FVVN
IDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGQNIERN PALQKLSSESVVDLFTKVCVDNNNNNNNNN
NDDDDKHVDAI FTQSYRKVLAQLSARKLLQD I LNRAEAAAKEAAAKALQCI KVKN NRLPYVAD 30
KDS ISQEI FEN KI ITDETNVQNYSDKFSLDESI LDGQVPI N PEIVDPLLPNVNMEPLNLPGEEIVF
YDDITKYVDYLNSYYYLESQKLSNNVENITLITSVEEALGYSNKIYTFLPSLAEKVNKGVQAGL
FLNWANEVVEDFTTN I MKKDTLDKI SDVSVI IPYIGPALN IGNSALRGNFNQAFATAGVAFLLE
GFPEFTIPALGVFTFYSSIQEREKI I KTI ENCL EQRVKRWKDSYQWMVSNW LSRITTQF N H I NY
QMYDSLSYQADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSL DVKISEAM NN I N KFI RECSVT 35
YLFKNMLPKVIDELNKFDLRTKTELINLIDSHNI ILVGEVDRLKAKVNESFENTMPFN IFSYTNN
SLLKDIINEYFN    SEQ ID34 CP-qGHRH-A fusion
EFVNKQFNYKDPVNGVDIAYIKIPNAGQMQPVKAFKIHNKIWVIPERDTFTNPEEGDLNPPPE 40
AKQVPVSYYDSTYLSTDNEKDNYLKGVTKLFERIYSTDLGRMLLTSIVRGIPFWGGSTIDTELK
VIDTNCINVIQPDGSYRSEELNLVIIGPSADIIQFECKSFGHEVLNLTRNGYGSTQYIRFSPDFT
FGFEESLEVDTNPLLGAGKFATDPAVTLAHELIHAGHRLYGIAINPNRVFKVNTNAYYEMSGL
EVSFEELRTFGGH DAKFIDSLQEN EFRLYYYNKFKDIASTLNKAKS IVGTTAS LQYMKNVFKE
KYLLSEDTSGKFSVDKLKFDKLYKMLTEIYTEDNFVKFFKVLNRKTYLNFDKAVFKINIVPKVN 5
YTIYDGFNLRNTN LAANFNGONTE I NNMNFTKLKNFTGLFEFYKLLCVDG IITSKTKSLI EGRH
VDAIFTQSYRKVLAQLSARKLLQD I LN RQQG ERNQEQGALAGGGGSGGGGSGGGGSALVL
QCIKVNNWDLFFSPSEDNFTNDLNKGEEITSDTNIEAAEENISLDL IQQYYLTFNFDNEPENISI
ENLSSDIIGQLELMPN IERFPNGKKYELDKYTMFHYLRAQEFEHGKSRIALTNSVNEALLNPS
RVYTFFSSDYVKKVN KATEAAM FLGVVVEQLVYDFTDETSEVSTTDKIAD ITIII PYIGPALN I GN 10
MLYKDDFVGALIFSGAVILLEFIPEIAIPVLGTFALVSYIANKVLTVQTIDNALSKRNEKWDEVYK
YIVTNWLAKVNTQI DLI RKKMKEALENQAEATKAI I NYQYNQYTEEEKNN I N FN I DDLSSKLN ES I
NKAM IN INKFLNQCSVSYLM NSM I PYGVKRLEDFDASLKDALLKYIYDNRGTLIGQVDRLKDK
VNNTLSTDIPFQLSKYVDNQRLLST 15SEQ 1035 CP-qGHRH-C fusion
PITINNFNYSDPVDNKNILYLDTHLNTLANEPEKAFRITGNIVVVIPDRFSRNSNPNLNKPPRVT
SPKSGYYDPNYLSTDSDKDTFLKEI IKLFKRI NSREIGEELIYRLSTD I PFPGNNNTPI NTFDFDV
DFNSVDVKTROGN NVVVKIGSINPSVI ITGPRENI I DPETSTFKLTNNTFAAQEGFGALSI IS ISP
RFMLTYSNATN DVGEG RFSKSEFCMDPI LILMHELN HAM HNLYG IAIPN DOTI SSVTSN I FYSQ
20 YNVKLEYAEIYAFGGPTI DLIPKSARKYFEEKALDYYRSIAKRLNSITTANPSSFNKYIGEYKQK LI
RKYRFVVESSGEVTVNRNKFVELYNELTQ IFTEFNYAKIYNVQNRKIYLSNVYTPVTAN I LDD NVYD
IQNGFN IPKSNLNVLFMGQN LSRN PALRKVNPEN MLYLFTKFCVDAIDGRHVDAI FTQS
YRKVLAQLSARKLLQDILNRQQGERNQEQGALAGGGGSGGGGSGGGGSALVWCRELLVK
NTDLPFIGDI SDVKTDI FLRKDI NEETEVIYYPDNVSVDQVI LSKNTSEHGQLD LLYPSI DSESE I 



25 LPGENQVFYDNRTONVDYLNSYYYLESQKLSDNVEDFTFTRS I EEALDNSAKVYTYFPTLAN
KVNAGVQGGLFLMWANDVVEDFTTN ILRKDTLDKISDVSAI I PYIGPALNISNSVRRGN FTEAF
AVTGVTI LLEAFPEFTIPALGAFVIYSKVQERN El I KTI DNCLEQRIKRWKDSYEWMMGTWLSRI
ITQFNN ISYQMYDSLNYQAGAI KAKI DLEYKKYSGSDKEN IKSQVENLKNSLDVKISEAMNN IN
KFIRECSVTYLFKNMLPKVI DELN EFDRNTKAKLI NLI DSHN I I LVGEVDKLKAKVNNSFQNTIPF 30
NIFSYTNNSLLKDIINEYFN SEQ 1036 CP-qGHRH-D fusion TWPVKDFNYSDPVNDND ILYLRI PQN
KLITTPVKAFM ITQN IWVIPERFSSDTNPSLSKPPRPT SKYQSYYDPSYLSTDEQKDTFLKG I I
KLFKRI N ERD IG KKLINYLVVGSPFMGDSSTPEDTFDF 35 TRHTTNIAVEKFENGSWKVTNIITPSVL
IFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKV APEFLLIFSDVISNQSSAVLGKS I FCM
DPVIALM HELTHSLHQLYGI N I PSDKRIRPQVSEG FF SQDGPNVQFEELYTFGG LDVE I I
PQIERSQLREKALGHYKDIAKRLN N I N KTI PSSWISN IDKYK KIFSEKYNFDKDNTGN FVVN I
DKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFS RHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGONIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDD 40
DDKHVDAIFTQSYRKVLAQLSARKLLQDILNRQQGERNQEQGAALAGGGGSGGGGSGGGG
SALALQCI KVKN NRLPYVADK DS I SQ EIF ENK I ITDETNVQNYSDKFSLDES IL DGQVP I N P E
IVD P L LPNVN MEP LNLPGEEIVFYDD ITKYVDYLNSYYYLESQ KLSNNVEN ITLTTSVEEALGYSNK
I YT F L PSLAEKVN KGVOAGLFLNVVAN EVVEDFTTN IM KKDTLDKI SDVSVI IPYI GPALN I GNSA
LRGNFN QAFATAGVAFLLEGFP EFT I PALGVFTFYSS IQEREKI I KT I EN CLE QRVKRWKDSYQ 5
WMVSNVVLSR ITTQF N H I NYQMYDS LSYQADA IKAK I DLEYKKYSGSDKEN I KSQVEN LKNSLD
VKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELINLIDSHNIILVGEVDRLKAK
VNESFENTMPFNIFSYTNNSLLKDIINEYFN SEQ ID37 CP-qGHRH-D N10-PL5 fusion 10 TW
PVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQ N I VVV IP ERFSSDTNP SLSKPP RPT
SKYQSYY DPSY LSTDEQ KDTFLKG I I KL FKRI N ERD IGKKL I NY LVVGSPF MGDSSTP EDTFDF
TRHTTN IAVEKF ENGSVVKVTN I ITPSVL IF GP LPN ILDYTASLTLQGQQSN PSFEG FGTLS ILKV
EF LLTFSDVTSNQ SSAVLGKSIFC MDPVIALMH ELTHSLHQ LYGI NIPSDKRIRPQVSEGFF SQDGP
NVQF EELYTFGGLDVE I I POI ERS QLREKALG HYKD IAKRLN N I NKTI PSSVVISNIDKYK 15 K
IFSEKYN F DKDNTGN FVVN I DKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRH YLPVFA N I
LDDN IYTIRDGF NLTN KGFN IENSGQ N IERNPALQKLSSESVVDLFTKVCVDNN N N NNNNN
NDDDD KHVDA I FTQSYRKVLAQ LSARKLLQDI LNRQQGERNQEQGAPAPAP LQC I KVKN NRL
PYVADKDS I SQ E IF EN KI ITDETNVQN YSDKF SLDESI LDG QVP INPEIVDP LLPNVN M EP
LNLP GEE I VFYDDITKYVD YLNSYYYLESQKLSN NVEN ITLTTSVEEALG YSN KIYTF LP
SLAEKVNK 



20 GVQAGLFLNWAN EVVEDFTTN I MKKDTLDK ISDVSVI IPY IGPALN IGNSALRGN FNQAFATAG
VAFLLEGFPEFTIPALGVFTFYSSI QEREK I I KTI ENCLEQRVKRVVKDSYQWMVSNVVLSRITTO
FNHINYQMYDSLSYQADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFI
RECSVTYLFKNMLPKVIDELNKFDLRIKTELINLIDSHNIILVGEVDRLKAINNESFENTMPFNI
FSYTNNSLLKDIINEYFN 25 SEQ ID38 CP-qGHRH-D N10-HX12 fusion 11N PVKDFNYSDPVNDNDI
LYLRIPQN KLITTPVKAF MITQNI VVVIP ERFSSDTNPSLSKP PRPTSK
YQSYYDPSYLSTDEQKDTFLKG I IKLFKRI NERD IGKKLINYLVVGSPFMGDSSTP EDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL 30
TFSDVTSNQSSAVLGKSI FCMDPVIALMHELTHSLHQLYG IN IPSDKRI RPQVSEGFFSQDGP NV
QFEELYTFGGLDVEI IPQ IERSQLREKALGHYKDIAKRLNN IN KTI PSSW ISNIDKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVDNNNNNNNNNNDDDDKHVDAIF
TQSYRKVLAQLSARKLLQDILNRQQGERNQEQGAEAAAKEAAAKALQCIKVKNNRLPYVADKD 35
SISQEIFENKIITDETNVQNYSDKFSLDESILDGQVPINFEIVDPLLPNVNMEPLNLPGEEIVFYDDI
TKYVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWA
NEVVEDFTTN IM KKDTLDKISDVSVI IPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFP EFT' P
ALGVFTFYSSIQEREKI I KTIENCLEQRVKRW KDSYQWMVSNW LSRITTQ FN HI NYQ MYDSLSY
QADAIKAKIDLEYKKYSGSDKEN I KSQVENLKNSLDVKISEAMNN INKF IRECSVTYL FKNMLPKV 40
IDELNKFDLRTKTELI N LI DSHN I ILVGEVDRLKAKVN ESFENTMP FN IFSYTNNSL LKD I INEYFN
SEQ I039 CP-SST28-D fusion TWPVKDFNYSDPVNDN D ILYLRI PON KLITTPVKAFM ITQN IWVI
PERFSSDTN PSLSKPPRPT SKYQSYYDPSYLSTDEQKDTFLKG I I KLFKRIN ERD IGKKL I NYLVVG
SPF MGDSSTPEDTFDF 5 TRHTTN IAVEKFENGSWKVTN I ITPSVL IFGPLPN I
LDYTASLTLQGQQSNPSFEGFGTLS ILKV
APEFLLIFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHOLYGINIPSDKRIRPQVSEGFF
SQDGPNVQFEELYTFGG LDVEII PQ I ERSQLREKALGHYKD IAKRLNN I N KTIPSSWISN I DKYK
KIFSEKYNFDKDNTGN FVVN I DKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA
NILDDNIYTIRDGFNLTNKGFNIENSGQNIERNPALOKLSSESVVDLFTKVCVDGIITSKTKSDD 10
DDKSANSN PAMAPRERKAGCKN FFWKTFTSCALAGGGGSGGGGSGGGGSALALQC I KVK
NNRLPYVADKDSISQE I FENKI ITDETNVQNYSDKFSLDESILDGQVPI NPEIVDPLLPNVNMEP
LNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEK
VNKGVQAGLFLNWAN EVVEDFTTN I M KKDTLDKISDVSVI I PYIG PALN I GNSALRG N FNQAFA
TAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRI 15
TTQFNH INYQMYDSLSYQADAI KAKI DLEYKKYSGSDKEN IKSQVENLKNSLDVKISEAMN N I N KFI
RECSVTYLFKNMLPKVI DELNKFDLRTKTELI NLI DSHNI I LVGEVDRLKAKVNESFENTMP
FNIFSYTNNSLLKDIINEYFN SEQ ID40 CP-SST14-D fusion 20 TWPVKDFNYSDPVNDND
ILYLRIPQNKLITTPVKAFMITQNIVVVIPERFSSDTNPSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKG I I KLFKRI NERD IG KKLI NYLVVGSPFMGDSSTPEDTFDF
TRHTTN IAVEKFENGSWKVTN I ITPSVLIFGPLPN ILDYTASLTLQGQQSNPSFEGFGTLSILKV
APEFLLTFSDVTSNQSSAVLGKS I FCMDPVIALM HELTHSLHQLYG IN IPSDKR IRPQVSEG FF
SQDGPNVQF EELYTFGGLDVEll PQIERSQLREKALGHYKD IAKRLN N I NKTI PSSWI SN I DKYK 25
KIFSEKYNFDKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA N I
LDDN IYTI RDGFN LTN KGFN IENSGQN I ERN PALQKLSSESVVDLFTKVCVDGIITSKTKSDD
DDKAGCKNFFWKTFTSCALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQ
EIFENKIITDETNVQNYSDKFSLDESILDGQVP INPEIVDPLLPNVNMEPLNLPGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVEN ITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWA 30
NEVVEDFTTNIMKKDTLDKISDVSVI IPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFT I
PALGVFTFYSSIQEREKI I KTI ENCLEQRVKRWKDSYQWMVSNWLSRITTQFNH I NYQMYDS
LSYQADAI KAKIDLEYKKYSGSDKEN I KSQVENLKNSLDVKISEAMN N I NKFI RECSVTYLFKN
MLPKVIDELNKFDLRTKTELI NLIDSHNI ILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKDI I
NEYFN 



35 SEQ ID41 IgA-CP-SST14-HNtet fusion
ESNQPEKNGTATKPENSGNTTSENGQTEPEKKLELRNVSDIELYSQTNGTYRQHVSLDGIPE
NTDTYFVKVKSSAFKDVYIPVAS ITEEKRNGQSVYKITAKAEKLQQELENKYVDNFTFYLDKK
AKEENTNFTSFSNLVKAINQNPSGTYHLAASLNANEVELGPDERSYIKDTFTGRLIGEKDGKN 40
YAIYNLKKPLFENLSGATVEKLSLKNVAI SGKN DI GSLANEATNGTKI KQVHVDGCVDG I ITSKT
KSDDDDKAGCKNFFWKTFTSCALAGGGGSGGGGSGGGGSALALQCIKIKNEDLTFIAEKNS
FSEEPFQDE IVSYNTKNKPLNENYSLDKIIVDYNLQSKITLPNDRTTPVTKG I PYAPEYKSNAAS
TIEIHNIDDNTIYQYLYAQKSPTTLQR ITMTNSVDDALINSTKIYSYFPSVISKVNQGAQGILFLQ WVRD I
IDDFTNESSQKTTI DKISDVSTIVPYI GPALN IVKQGYEGNF IGALETTGVVLLLEYI P E IT 5
LPVIAALSIAESSTQKEKI IKTIDNFLEKRYEKWIEVYKLVKAKVVLGTVNTQFQKRSYQMYRSL
EYQVDAIKKI IDYEYKIYSGPDKEQ1ADEIN N LKN KLEEKANKAM IN IN IF MRESSRSFLVNQM IN
EAKKQLLEFDTQSKNI LMQYI KANSKFI GITELKKLESKI N KVFSTP IPFSYS KNLDCWVDN E ED I
DV 10 SEQ ID42 CP-UTS-A fusion
EFVNKQFNYKDPVNGVDIAYIKIPNAGQMQPVKAFKIHNKIWVIPERDTFTNPEEGDLNPPPE
AKQVPVSYYDSTYLSTDNEKDNYLKGVTKLFERIYSTDLGRMLLTSIVRGIPFVVGGSTIDTELK
VIDTNC I NVIQPDGSYRSEELN LVI IGPSADIIQFECKSFGH EVLNLTRNGYGSTQYIRFSPDFT
FGFEESLEVDTNPLLGAGKFATDPAVTLAHELIHAGHRLYGIAINPNRVFKVNTNAYYEMSGL 15
EVSFEELRTFGGHDAKFIDSLQEN EFRLYYYNKFKDIASTLNKAKSIVGTTASLQYMKNVFKE
KYLLSEDTSGKFSVDKLKFDKLYKMLTEI YTEDN FVKFFKVLNRKTYLN FDKAVFKI N IVPKVN
YTIYDGENLRNTNLAMFNGONTEINNMNFTKLKNFTGLFEFYKLLCVDGGGGSADDDDKND
DPPISIDLTFHLLRNMIEMARIENEREQAGLNRKYLDEVALAGGGGSGGGGSGGGGSALVLQ
CIKVNNWDLFFSPSEDNFTNDLNKGEEITSDTNIEAAEENISLDLIQQYYLTFNFDNEPENISIE 20
NLSSDIIGQLELMPNIERFPNGKKYELDKYTMFHYLRAQEFEHGKSRIALTNSVNEALLNPSR
VYTFFSSDYVKKVNKATEAAMFLGVVVEOLVYDFTDETSEVSTTDKIADITIIIPYIGPALNIGNM
LYKDDFVGALIFSGAVI LLEFI PE IAIPVLGTFALVSY IAN KVLTVQTI DNALSKRN EKWDEVYKYI
VTNWLAKVNTQIDLIRKKMKEALENQAEATKAIINYQYNOYTEEEKNNINFNIDDLSSKLNESIN
KAMININKFLNQCSVSYLMNSMIPYGVKRLEDFDASLKDALLKYIYDNRGTLIGQVDRLKDKV 25 N
NTLSTD I PFQLSKYVDNQRLLST SEQ ID43 CP-hTGF-B GS10-NS fusion
PVTINNENYNDPIDNNNIIMMEPPFARGTGRYYKAFKITDRIVVIIPERYTFGYKPEDENKSSGIF
NRDVCEYYDPDYLNINDKKNIFLQTMIKLFNRIKSKPLGEKLLEMIINGIPYLGDRRVPLEEFNT 30
NIASVTVNKLISNPGEVERKKG IFAN LII FGPGPVLN ENETI D IGI QNHFASREG FGG I MQM KFC
PEYVSVFNNVQEN KGASIFNRRGYFSDPALILMH ELI HVLHGLYG IKVDDLP IVPNEKKFFMQS
TDAIQAEELYTFGGQDPSIITPSTDKSIYDKVLQNFRGIVDRLNKVLVCISDPN IN I N IYKN KFKD
KYKFVEDSEGKYSIDVESFDKLYKSLMFGFTETNIAENYKIKTRASYFSDSLPPVKIKNLLDNEI
YTIEEGFNISDKDMEKEYRGQNKAI NKQAYEE I SKEHLAVYKIQMCVDGGGGSGGGGSADD 35
DDKVVSHFN DCPDSHTQFCFHGTCRFLVQEDKPACVCHSGYVGARCEHADLLAALAKRLVL
QCIDVDNEDLFRADKNSFSDDLSKNERIEYNTQSNYIENDFPINELILDTDLISKIELPSENTES
LTDFNVDVPVYEKQPAIKKIFTDENTIFQYLYSQTFPLDIRDISLTSSFDDALLFSNKVYSFFSM
DYIKTANKVVEAGLFAGMKOIVNDFVIEANKSNTMDAIADISLIVPYIGLALNVGNETAKGNF
ENAFEIAGASILLEFIP ELLIPVVGAFLLESYIDNKNKIIKTIDNALTKRNEKWSDMYGLIVAQWL 40
STVNTQFYTIKEGMYKALNYQAQALEEIIKYRYNIYSEKEKSNINIDFNDINSKLNEGINQAIDNI  NN F I
NGCSVSYLM KKM I PLAVEKLLD FDNTLKKN LLNYIDEN KLYLIGSAEYEKSKVN KYLKTIM
PFDLSIYTNDTILIEMFNKYNS SEQ I D44 CP-hTGF-B GS 10-GS20 fusion 5
PVTINNFNYNDPIDNNNIIMMEPPFARGTGRYYKAFKITDRIWI IPERYTFGYKPEDFNKSSGIF
NRDVCEYYDPDYLNTN DKKNI FLQTM I KLFNRI KSKPLGEKLLEMI ING IPYLG DRRVPLEEFNT
NIASV1VNKLISNPGEVERKKGIFANLIIFGPGPVLNENETIDIGIQNHFASREGFGGIMQMKFC
PEYVSVFNNVQEN KGAS I FNRRGYFSDPALILM H ELI HVLHGLYG IKVDDLP IVPNEKKFFMQS
TDAIQAEELYTFGGQDPSIITPSTDKSIYDKVLONFRGIVDRLNKVLVCISDPNININIYKNKFKD 



10 KYKFVEDSEG KYSI DVESFDKLYKSLM FGFTETN IAENYKI KTRASYFSDSLPPVKI KNLLD NE I
YTIEEGFNISDKDMEKEYRGQNKAINKQAYEEISKEHLAVYKIQMCVDGGGGSGGGGSADD
DDKVVSHFNDCPDSHTQFCFHGTCRFLVQED KPACVCHSGYVGARCEHADLLAALAGGGG
SGGGGSGGGGSALVLQC IDVDN EDLFFIADKNSFSDDLSKN ERI EYNTQSNYIENDEPI N ELI L
DTDLISKI ELPSENTESLTDFNVDVPVYEKQPAIKKIFTDENTIFQYLYSQTFPLDI RD ISLTSSF 15
DDALLFSN KVYSFFSMDY I KTANKVVEAGLFAGVVVKQIVN DFVI EAN KSNTMDAIADISLIVPYI
GLALNVGNETAKGNFENAFEIAGASILLEFIPELLIPVVGAFLLESYIDNKNKIIKTIDNALTKRNE
KWSDMYGLIVAQWLSTVNTQFYTIKEG MYKALNYQAQALEEI IKYRYN IYSEKEKSN I NIDFND I
NSKLN EG INQAI DN I N NFINGCSVSYLMKKM I PLAVEKLLDFDNTLKKNLLNYI DENKLYLIGSA
EYEKSKVNKYLKTIMPFDLSIYTNDTILIEMFNKYNS 20 SEQ ID45Protein sequence of LHN/A
EFVNKQFNYKDPVNGVDIAYIKIPNAGQMQPVKAFKIHNKIWVIPERDTFTNPEEGDLNPPPE
AKQVPVSYYDSTYLSTD N EKDNYLKGVTKLFERIYSTDLGRMLLTSIVRG I PFWGGSTIDTELK
VIDTNCI NVIQPDGSYRSEELN LVI IGPSAD I I QFECKSFGHEVLNLTRNGYGSTQYI RFSPD FT 25
FGFEESLEVDTNPLLGAGKFATDPAVTLAHELIHAGHRLYGIAINPNRVFKVNTNAYYEMSGL
EVSFEELRTFGGHDAKFIDSLQENEFRLYYYNKFKDIASTLNKAKSIVGTTASLQYMKNVFKE
KYLLSEDTSGKFSVDKLKFDKLYKMLTEIYTEDNFVKFFKVLNRKTYLN FDKAVFKIN IVPKVN
YTIYDGFN LRNTN LAAN ENGQNTEI NNMN FTKLKNFTGLFEFYKLLCVDG I ITSKTKSDDDDKN
KALNLQCIKVNNWDLFFSPSEDNFTNDLNKGEEITSDTN I EAAEENISLDLIQQYYLTFNFDNE 30
PENISIENLSSDIIGQLELMPNIERFPNGKKYELDKYTMFHYLRAQEFEHGKSRIALTNSVNEA
LLNPSRVYTFFSSDYVKKVNKATEAAMFLGWVEQLVYDFTDETSEVSTTDKIADITIIIPYIGPA
LNIGNMLYKDDFVGALIFSGAVILLEFIPEIAIPVLGTFALVSYIANKVLTVQTIDNALSKRNEKW
DEVYKYIVTNWLAKVNTQI DLI RKKMKEALENQAEATKAI INYQYNQYTEEEKNN IN FN I DDLS
SKLNES INKAM I N I NKFLNQCSVSYLM NSMIPYGVKRLEDFDASLKDALLKYIYDNRGTLIGQV 35
DRLKDKVNNTLSTDIPFQLSKYVDNQRLLST SEQ ID46Protein sequence of LHN/B
PVTINNFNYNDPIDNNNIIMMEPPFARGTGRYYI<AFKITDRIWIIPERYTFGYKPEDFNKSSGIF N
RDVCEYYDP DYLNTN DKKNI FLQTMI KLFN RI KSKPLGEKLLEM I ING IPYLGDRRVPLEEFNT 40
N IASVTVNKLISN PGEVERKKG I FANLI I FGPG PVLN ENETI DI GIQN H FASREGFGGI MQM KFC
PEYVSVFNNVQEN KGASI FN RRGYFSDPALILMH ELI HVLHGLYG IKVDDLP IVPNEKKFFMQS
TDAIQAEELYTFGGQDPSIITPSTDKSIYDKVLQNFRGIVDRLNKVLVCISDPNININIYKNKFKD
KYKFVEDSEGKYSI DVES FDKLYKSLMFGFTETN IAENYKI KTRASYFSDSLPPVKI KN LLDN El YTI
EEG FN I SDKDMEKEYRGQNKAI N KQAYEE ISKEH LAVYKIQMCVDEEKLYDDDDKDRWG 5
SSLOCIDVDNEDLFFIADKNSFSDDLSKNERIEYNTOSNYIENDFPINELILDTDLISKIELPSEN
TESLTDFNVDVPVYE KQPAI KKIFTDENTI FQYLYSQTFP LDIRD IS LTSSFDDALLFSN KVYSF FSM
DYI KTAN KVVEAGLFAGWVKQIVN DFVIEAN KSNTM DAIADI SL IVPYIGLALNVGNETAK
GNFENAFEIAGASILLEFIPELLIPVVGAFLLESYIDNKNKI IKTIDNALTKRNEKWSDMYGLIVAQ
WLSTVNTQFYTIKEGMYKALNYQAQALEEI I KYRYN IYSEKEKSNINI DFND INS KLN EG I NQAI 10
DNI NN Fl NGCSVSYLM KKM I PLAVEKLLDFD NTLKKNLLNYI DENKLYLIGSAEYEKSKVNKYLK
TIMPFDLSIYTNDTILIEMFNKYNS SEQ ID47Protein sequence of LHN/C P ITINN FNYSDPVDN KN
ILYLDTHLNTLANEPEKAFRITGN IVVVIPDRFSRNSNPNLNKPPRVT 15
SPKSGYYDPNYLSTDSDKDTFLKEIIKLFKRINSREIGEELIYRLSTDIPFPGNNNTPINTEDFDV
DFNISVDVKTROGN NVVVKTGSI N PSVI ITGPRENI I DPETSTFKLTNNTFAACIEGFGALSI IS ISP
RFMLTYSNATNDVGEGRFSKSEFCMDPILILMHELNHAMHNLYGIAIPNDQTISSVTSNIFYSQ
YNVKLEYAEIYAFGGPTIDLIPKSARKYFEEKALDYYRSIAKRLNSITTANPSSFNKYIGEYKQK LI
RKYRFVVESSGEVTVN RNKFVELYNELTQI FTEFNYAKIYNVQNRKIYLSNVYTPVTAN I LDD 20
NVYD IQNGFN I PKSN LNVLFMGQNLSRN PALRKVNPENMLYLFTKFCVDAIDGRSLYNKTLQ
CRELLVKNTDLPFIGDISDVKTDIFLRKDINEETEVIYYPDNVSVDQVI LSKNTSEHGQLDLLYP
SIDSESEILPGENQVFYDNRTQNVDYLNSYYYLESQKLSDNVEDFTFTRSIEEALDNSAKVYT
YFPTLAN KVNAGVQGG LFLMWANDVVEDFTTN I LRKDTLDKISDVSAI IPYIGPALN ISNSVRR
GNFTEAFAVTGVTILLEAFPEFTIPALGAFV1YSKVQERNEIIKTIDNCLEORIKRWKDSYEWM 



25 MGTWLSRI ITQFNN ISYQMYDSLNYQAGAI KAKI DLEYKKYSGSDKEN IKSQVENLKNSLDVKI
SEAMNN I NKFI RECSVTYLFKNMLPKVIDELNEFDRNTKAKLI NLIDSH N I I LVGEVD KLKAKVN
NSFQNTIPFNIFSYTNNSLLKDIINEYFN SEQ ID48Protein sequence of LHN/D 30
TWPVKDFNYSDPVNDND I LYLR I PQN KL ITTPVKAFM ITQN IWVI PERFSSDTNPSLSKPPRPT
SKYQSYYDPSYLSTDEQKDTFLKG II KLFKRIN ERD IGKKLI NYLVVGSPFMGDSSTPEDTFDF
TRHTTN IAVEKFENGSWKVTN I ITPSVL IFGPLPN I LDYTASLTLQGQQSNPSFEGFGTLSILKV
APEFLLTFSDVISNQSSAVLGKS I FCM DPVIALMH ELTHSLHQLYG I N I PSDKRIRPQVSEG FF
SQDGPNVQFEELYTEGGLDVEI I PQI ERSQLREKALGHYKDIAKRLNN I N KTI PSSWISNIDKYK 35
KIFSEKYNEDKDNTGNEVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFA N ILDDN
IYTI RDGFN LTNKG FN I ENSGQN I ERN PALQKLSS ESVVDLFTKVCVDKSEEKLYDDD
DKDRWGSSLQC I KVKNN RLPYVADKDSISQE I FEN KIITDETNVQNYSDKFSLDESI LDGQVPI
NPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDYLNSYYYLESOKLSNNVENITLTTSVEEA LGYSN
KIYTFLPSLAEKVNKGVQAGLFLNWAN EVVEDFTTN I MKKDTLDKISDVSVI IPYI GPAL 40
NIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRVKR
WKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQADAIKAKIDLEYKKYSGSDKENIKSQVE
NLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNKFDLRTKTELINLIDSHNIILVGE
VDRLKAKVNESF ENTMPFN IFSYTN NSL LKD I INEYFN SEQ ID49Protein sequence of IgA-HNtet
ESNQP EKN GTATKPENSGNTTSENGQTEP EKKLELR NVSDI ELYSQTNGTYRQHVSLDG I P E
NTDTYFVKVKSSAFKDVYIPVAS ITEEKRNGQSVYKITAKAEKIMEL EN KYVDNFTFYLDKK
AKEENTNFTSFSNLVKAINQNPSGTYHLAASLNANEVELGPDERSYIKDTFTGRLIGEKDGKN
YAIYNLKKPLFENLSGATVEKLSLKNVAISGKNDIGSLAN EATNGTKIKQVHVDGCVDGI ITSKT 10
KSCODDKNKALNLQCIKIKNEDLTFIAEKNSFSEEPFQDEIVSYNTKNKPLNFNYSLDKI IVDYN
LQSKITL P N DRTTPVTKG IPYAP EYKSNAASTIEIHN I DDNTIYQYLYAQKSPTTLQ RITMTNSV
DDAL INSTKIYSYFPSV ISKVNQGAQGI LF LQWVRDI I DDFTN ESSQKTT IDKISDVSTI VPYIGP
ALN IVKQGYEGN FIGALETTGVVLLLEYI P EITLPVIAALS IAESSTQKEKI I KTI DNF LEKRYEKW1
EVYKLVKAKWLGTVNTQFQKRSYQMYRSLEYQVDAIKKI I DYEYKIYSGP DKEQIADEINNLKN 15
KLEEKANKAMININIFMRESSRSFLVNQMINEAKKQLLEFDTQSKNILMQYIKANSKFIGITELK KLESKI
NKVFSTP I P FSYSKN LDCVVVDN EED IDV SEQ ID50Synthesised Octreotide peptide
Cys-Dphe-Cys-Phe-Dtrp-Lys-Thr-Cys-Thr-ol 20 SEQ ID51Synthesised GHRH agonist peptide H
IS-ALA-ASP-ALA-I LE-P HE-THR-ASN-SER-TYR-ARG-LYS-VAL-LEU-GLY-G
LN-LEU-SERALA-ARG-LYS-LEU-LEU-GLN-ASP-I LE-N LE-SER-ARG-CYS 25SEQ 052Synthesised
GHRH antagonist peptide PhAc-Tyr-D-Arg-Asp-Ala-lle-Phe(4-00-Thr-Ala-Har-Tyr(Me)-His-Lys-Val-Leu
-Abu-Gln-Leu-Ser-Ala-His-Lys-Leu-Leu-Gln-Asp-Ile-Nle-D-Arg-Har-CYS 



SEQ ID53Protein sequence of CP-MCH-D fusion 30 TVVPVKDFNYSDPVNDNDI LYLRIPQN
KLITTPVKAFMITQN IWVI P ERFSSDTN PSLSKPPRPTSK YQSYYDPSYLSTDEQKDTFLKG I
IKLFKRINERD IGKKLINYLVVGSP FMGDSSTPEDTFDFTRHT TNIAVEKFENGSW
KVTNIITPSVLIFGP LPN I LDYTASLTLQGQQSN PSF EGFGTLSILKVAP EFLL
TFSDVISNQSSAVLGKSIFCMDPVIALMHELTHSLI-ICILYGINIPSDKRIRPQVSEGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSW ISNIDKYKKIFSEKYNF 35
DKDNTGNFVVN I DKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFAN ILDDN IYTIRD
GFNLTNKGF NIENSGQN I ERN PALQKLSSESVVDLFTKVCVDGI ITSKTKSDDDDKDFDMLRCM
LGRVYRPCWQVALAKRLVLQCIINKNNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLDE SI
LDGQVP I NPEIVDPLLP NVNMEPLNLPGEE IVFYDDITKYVDYL NSYYYLESQKLSNNVENITLT
TSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVEDFTTNIMKKDILDKISDVSVIIPY 40
IGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRV
KRWKDSYQWMVSNWLSRITTQFNHINYOMYDSLSYQADAIKAKIDLEYKKYSGSDKENIKSQV EN
LKNSLDVKISEAMNN INKFIRECSVTYLFKN MLPKVIDEL NKFDLRTKTELI N LIDSHN IILVGEV
DRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFN 5SEQ ID54Protein sequence of KISS-D fusion
TW PVKDFNYSDPVNDNDILYLRIPQN KLITTPVKAFMITQN IWVI PERFSSDTN PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGI IKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT
TN1AVEKFENGSW KVTN I 1TPSVL I FGPLP N ILDYTASLTLQGQQSN PSFEGFGTLSI LKVAP
EFLL TFSDVISNQSSAVLGKSI FCMDPVIALM HELTHSLHQLYGIN IPSDKRI RPQVSEGFFSQDGP
NV 10 QFEELYTFGGLDVEI I PQIERSQLREKALGHYKDIAKRLNN IN KTI PSSW
ISNIDKYKKIFSEKYNF DKDNTGNFVVNI DKFNSLYSDLTNVMSEVVYSSQYNVKN
RTHYFSRHYLPVFAN I LDDN IYTIRD GFNLTNKGFN
IENSGQNIERNPALQKLSSESVVDLFTKVCVDKSEEKLYDDDDKDRWGSSLQC
IKVKNNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNM EP
LNLPGEEIVFYDD ITKYVDYLNSYYYLESOKLSNNVENITLITSVEEALGYSNKIYTFLPSLAE 15
KVNKGVQAGLFLNWANEVVEDI- I NIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFA
TAGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRIT
TQFNHI NYQMYDSLSYQADAI KAKI DLEYKKYSGSDKEN IKSQVENLKNSLDVKISEAMNN I NKFI
RECSVTYLFKNMLPKVIDELNKFDLRTKTEL IN LIDSHN II LVGEVDRLKAKVNESFENTMPFN IFS
YTNNSLL KDI I NEYFN LEGGGGSGGGGSGGGGSALVYNW NSFGLRFG 20 SEQ ID55Protein
sequence of PrRP-A fusion EFVNKQFNYKDPVNGVDIAYIKIP NAGQMQPVKAFKI H
NKIWVIPERDTFTNPEEGDLN PP PEAK
QVPVSYYDSTYLSTDNEKDNYLKGVTKLFERIYSTDLGRMLLTSIVRG1PFWGGST IDTELKVI DT
NCINVIQPDGSYRSEELNLVIIGPSADIIQFECKSFGHEVLNLTRNGYGSTQYIRFSPDFTFGFEE 25
SLEVDTNPLLGAGKFATDPAVTLAHELIHAGHRLYGIAINPNRVFKVNTNAYYEMSGLEVSFEEL
RTFGGHDAKFIDSLQENEFRLYYYNKFKDIASTLNKAKSIVGITASLQYMKNVFKEKYLLSEDTS
GKFSVDKLKFDKLYKMLTEIYTEDNFVKFFKVLNRKTYLNFDKAVFKINIVPKVNYTIYDGFNLRN
TNLAANFNGQNTEIN NMNFTKLKNFTGLFEFYKLLCVDG I ITSKTKSDDDDKNKALNLQCIKVNN
WDLFFSPSEDNFTNDLNKGEEITSDINIEAAEENISLDLIQQYYLTFNFDNEPENISIENLSSDIIG 30
QLELMPNIERFPNGKKYELDKYTMFHYLRAQEFEHGKSRIALTNSVNEALLNPSRVYTFFSSDY
VKKVNKATEAAMFLGWVEQLVYDFTDETSEVSTTDKIADITIIIPYIGPALNIGNMLYKDDFVGALI
FSGAVILLEFIPEIAIPVLGTFALVSYIANKVLTVQTIDNALSKRNEKWDEVYKYIVINWLAKVNTQl
DLIRKKMKEALENQAEATKAIINYQYNQYTEEEKNNINFNIDDLSSKLNESINKAMININKFLNQCS
VSYLMNSMIPYGVKRLEDFDASLKDALLKYIYDNRGTLIGQVDRLKDKVNNTLSTDIPFQLSKYV 35
DNQRLLSTLEGGGGSGGGGSGGGGSALVTPDI NPAVVYASRGIRPVGRFG SEQ ID56Protein
sequence of CP-CRH-C fusion PITINNFNYSDPVDN KN
ILYLDTHLNTLANEPEKAFRITGNIWVIPDRFSRNSNPNLNKPPRVT
SPKSGYYDPNYLSTDSDKDTFLKEIIKLFKRINSREIGEELIYRLSTDIPFPGNNNTPINTFDFDV 40
DFNSVDVKTRQGNNVVVKTGSI NPSVI ITGPRENI DPETSTFKLTNNTFAAQEGFGALS I ISISP 



RF MLTYSNATN DVGEGRFSKSEFC MDP I L ILMHELNHA M HN LYG IAIP NDQTI SSVTSN I FYSQ
YNVKLEYAEIYAFGGPT I DLI PKSARKYFEEKAL DYYRSIAKRLNSITTANEDSSF NKYIGEYKQK LI
RKYRFVVESSGEVTVNRNKFVELYNELTQ I FTEFNYAKIYNVQ NRKIYLSNVYTPVTAN I LDD
NVYDIQNGFNIPKSNLNVLFMGQNLSRNPALRKVNPENMLYLFTKFCVDGGGGSADDDDKS 5 EEPP
ISLDLTFHLL REVLEMARAEQLAQQAHSNRKLM E I IALAGGGGSGGGGSGGGGSALVL
QCRELLVKNTDLPFIGDISDVKTDI FL RKDI NEETEVIYYP DNVSVDQVILSKNTSEHGQLDLLY PS
IDSESEI LPGENQVFYDNRTQ NVDYLNSYYYL ESQKLSDNVEDFTFTRS IEEAL DNSAKVY
TYFPTLAN KVNAGVQGGLFLMWAN DVVEDFTTN I LRKDTLDKISDVSAII PYI GPALN ISNSVR RG
NFT EAFAVTGVTI LLEAFPEFTI PALGAFV1YS KVQERN El IKTIDNC LEQR I KRWKD SYEW M 10
MGTWLSR I ITQFNN ISYQMYDSLNYQAGAI KAKI DL EYKKYSGSDKEN IKSQVEN LKNSL DVKI
SEAM NN INKFIRECSVTYLFKNM LPKVIDELNEFDRNTKAKLIN LIDSH NI ILVGEVDKLKAKVN
NSFONTIPFNIFSYTNNSLLKDIINEYEN 15SEQ ID57 Protein sequence of CP-HS_GHRH_1-27-LHD
fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTINPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGI IKLFKRI NERD IGKKLINYLWGSP FMGDSSTPEDTFDFTRHT TN
IAVEKFENGSW KVTN I ITPSVLI FGPLPN I LDYTASLTLQGQQSN PSF EGFGTLSI LKVAP EFLL
TFSDVISNOSSAVLGKSIFCMDPVIALM HELTHSLHQLYGI N IPSDKRI RPQVSEGFFSQ DGP NV 20
QFEELYTEGGLDVEI IP QIERSQLREKALGHYKDIAKRLNN IN KTIPSSW ISNIDKYKKIFSEKYNF
DKDNIGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GFNLTNKGF NI ENSGQN IERN PALQKLSSESVVDLFTKVCVDGI ITSKTKSDDDDKYADAIFTNS
YRKVLGQLSARKLLODIMALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQE1
FENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLIDGEEIVFYDDITKYVD 25
YLNSYYYLESQKLSNNVEN ITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVE
DFTTN IMKKDTLDKISDVSVIIPYIGPALN IGNSALRGNENQAFATAGVAFLLEGFPEFTIPALGVF
TFYSSIQEREKI I KTIENCLEQRVKRWKDSYQW MVSNWLSRITTQFNH INYQMYDSLSYQADAIK
AKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSWYLEKNMLRKVIDELNK
FDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKDI INEYFN 30 SEQ ID58
Protein sequence of the CP-HS_GHRH_1-28-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQN1WVIPERFSSMNPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKG I IKLFKRIN ERD IGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT TN
IAVEKFENGSW KVTN IITPSVL IFGPLPN I LDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL 35
TFSDVISNQSSAVLGKSIFCMDPVIALMHELTHSLHOLYGI N IPSDKRI RPQVSEGFFSQDGP NV
QFEELYTFGGLDVEI I PQIERSQLREKALGHYKDIAKRLNN INKTIPSSW ISNI DKYKKI FSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GFNLTNKGFN I ENSGQNI ERN PALQKLSSESVVDLFTKVCVDGI ITSKTKSDDDDKYADAIFTNS
YRKVLGQLSARKLLODIMSALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQ 40
EIFENKIITDETNVONYSDKFSLDESI LDGQVP INPEIVDPLLPNVNMEP LNLPGEEIVFYDDITKY
VDYLNSYYYLESQKLSNNVEN ITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANE
VVEDFTTNIMKKDTLDKISDVSVIIPYIGPALN I GNSALRGN FNQAFATAGVAFLLEGFPEFTI PAL
GVFTFYSSIQ EREKI I KTIENCL EQRVKRW KDSYQWMVSNWLSRITTQ FNH IN YQMYDSLSYQA
DA IKAKIDLEYKKYSGSDKENI KSQVENLKNSLDVKISEAMN NINKFIRECSVTYLFKN MLPKVID 5
ELNKFDLRTKTELINLIDSHNI I LVGEVDRLKAKVN ESFENTM PFNIFSYTNNSLLKDIINEYFN SEQ
ID59 Protein sequence of the CP-HS_GHRH1-29-LHD fusion TW PVKDFN YSDPVNDNDI LYLRI
PQNKLITTPVKAF M ITQN1WVIP ERFSSDTNPSLSKPPRPTSK YQSYYDPSYLSTDEQ KDTFLKG II
KL FKRIN ERD IGKKL INYL \NGSPFMGDSSTPEDTFDFTRHT 



10 TNIAVEKFENGSW KVTN I ITPSVL IFGP LPN I LDYTASLTLQGQQSN PSFEGFGTLSI
LKVAPEFLL TFSDVTSNQSSAVLGKSIFCMDPVIALM HELTHSLHQLYGIN IPSDKRI
RPQVSEGFFSQDGP NV QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNN IN KTIPSSW
ISNIDKYKKIFSEKYNF DKDNTGNFVVN1DKFNSLYSDLTNVMSEVVYSSQYNVKN RTHY
FSRHYLPVFAN ILDDN IYTI RD GFNLTNKGFNIENSGQN I ERNPALQKLSSESVVDLFTKVCVDG
IITSKTKSDDDDKYADAIFTNS 15
YRKVLGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPWADKDSIS QEI
FENKI ITDETNVQ NYSDKFSLDESILDGQVP 1 NP EIVDPL LPNVNMEP LN LPGEEIVFYDD ITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAN
EVVEDI- I I NIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPA
LGVFTFYSSIQEREKI I KT IENCLEQRVKRW KDSYQW MVSNWLSRITTQFNHINYQMYDSLSYQ 20
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVI
DELNKFDLRTKTELIN LI DSHN I ILVGEVDRLKAKVNESFENTMP FN I FSYTNNSLLKD IIN EYFN
SEQ ID60 Protein sequence of the CP-HS_GHRH_1-44-LHD fusion 1W PVKDFNYSDPVNDNDI
LYLRIPQNKLITTPVKAFMITQN1WVIPERFSSDTN PSLSKPPRPTSK 25
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYL \NGSPFMGDSSTPEDTFDFTRHT
TNIAVEKFENGSW KVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL
TFSDVTSNQSSAVLGKSI FCMDPVIALM HELTHSL HQLYGI NIPSDKRI RPQVSEGFFSQDGP NV
QF EELYTFGGLDVEI I PQ IERSQLREKALGHYKDIAKRLNN IN KTI PSSW ISNIDKYKKIFSEKYNF
DKDNTGNFVVNI DKFNSLYSDLTNVMSEVVYSSQYNVKN RTHYFSRHYLPVFAN I LDDN IYTIRD 30
GFNLINKGFN I ENSGONIERNPALQKLSSESVVDLFTKVCVDGI ITSKTKSDDDDKYADAIFTNS
YRKVLGQLSARKLLQD IMSRQQGESNQERGARARLALAGGGGSGGGGSGGGGSALALQCIK
VKNNRLPYVADKDSISQEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNME
PLNLPGEEIVFYDDITKYVDYLNSYYYLESQKLSNNVEN ITLTTSVEEALGYSN KIYTFLPSLAEK
VNKGVQAGLFLNWANEVVEDFTTN IMKKDTLDK ISDVSVIIPYIGPALNIGNSALRGNFNQAFAT 35
AGVAFLLEGFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITT QFNH
IN YQMYDSLSYQADAIKAKIDL EYKKYSGSDKEN I KSQVENLKNSLDVKISEAMNN INKF IR
ECSVTYLFKNMLP KVI DELNKFDLRTKTELINL I DSH NI ILVGEVDRLKAKVNESFENTMPFNI FSY
TNNSLLKDI I NEYFN 40 SEQ ID61 Protein sequence of the CP-HS_GHRH_1-40-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITONIWVIPERFSSDTNPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT
TNIAVEKFENGSW KVTN IITPSVL I FGP LPN I LDYTASLTLQGQQSNPSF EGFGTLSILKVAP EFLL
TFSDVTSNQSSAVLGKSIFCMD PVIALM HELTHSLHQLYG IN IPSDKRI RPQVSEGFFSQDGP NV 5
QFEELYTFGGLDVEI I PQIERSQLREKALGHYKDIAKRLNN IN KTI PSSW ISNIDKYKKIFSEKYNF
DKDNTGNFVVN I DKFNSLYSDLTNVMSEVVYSSQYNVKN RTHYFSRHYLPVFAN ILDDNIYTIRD
GFNLTNKGFN IENSGQN IERNPALQKLSSESVVDLFTKVCVDG I ITSKTKSDDDDKYADAIFTNS
YRKVLGQLSARKLLQDIMSRQQGESNQERGALAGGGGSGGGGSGGGGSALALQCIKVKNNR
LPYVADKDSISQEIFENKIITDETNVQNYSDKFSLDESILDGQVP INPEIVDPLLPNVNMEPLNLPG 10
EEIVFYDDITKYVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQ
AGLFLNWANEVVEDI- I I N IMKKDTLDKISDVSVI I PYIGPALN IGNSALRGNFNQAFATAGVAFLL
EGFPEFTIPALGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQVVMVSNWLSRITTQFNHINY
QMYDSLSYQADAIKAKIDLEYKKYSGSDKENI KSQVENLKNSLDVKISEAMNN I NKFI RECSVTYL
FKNMLPKVIDELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLK 15DI I
NEYFN SEQ ID62 Protein sequence of the CP-HS_GHRH_A1a9-LHD fusion TW
PVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFM ITQ N1WVIP ERFSSDTNPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGI IKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT 20
TNIAVEKFENGSW KVTNIITPSVLIFGPLPN I LDYTASLTLOGQQSNPSFEGFGTLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYG I N IPSDKRIRPQVSEGFFSQDGP NV
QFEELYTFGGLDVEI I PQIERSQLREKALGHYKDIAKRLNN INKTIPSSWISNIDKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDN IYTIRD
GFNLTNKGFNI ENSGQN IERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDDDKYADAIFTNA 



25 YRKVLGQLSARKLLODIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS
QEIFENKI ITDETNVQNYSDKFSLDESI LDGQVP INP EIVDPLLPNVNMEPLN LP GEEIVFYDD ITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAN
EVVEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPA
LGVFTFYSSIQ EREKI I KTI ENCLEQRVKRW KDSYQW MVSNWLSRITTQFNH INYQMYDSLSYQ
30 ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVI
DELN KFDLRTKTELINLIDSHN I ILVGEVDRLKAKVNESFENTMPFNI FSYTNNSLLKD I IN EYFN
SEQ ID63 Protein sequence of the CP-HS_GHRH_Ala22-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQN1WVIPERFSSDTNPSLSKPPRPTSK 35
YQSYYDPSYLSTDEQKDTFLKG I IKLFKRI NERD IGKKLINYLVVGSP FMGDSSTPEDTFDFTRHT
TNIAVEKF ENGSW KVTN IITPSVLI FGP LP N ILDYTASLTLQGQQSN PSFEGFGTLSI LKVAPEFLL
TFSDVTSNQSSAVLGKSI FCMDPVIALMHELTHSLHQLYGIN I PSDKRIRPQVSEGFFSQDGP NV
QFEELYTFGGL DVE I I PQIERSQLREKALGHYKDIAKRLNN INKTIPSSW ISNIDKYKKIFSEKYNF
DKDNIGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFAN I LDDN IYTIRD 40
GFNLTNKGFN IENSGQN IERNPAWKLSSESVVDL FTKVCVDG IITSKTKSDDDDKYADAIFTNS
YRKVLGQLSARKALQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS
QEIFENKIITDETNVQNYSDKESLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVEYDDITK
YVDYLNSYYYLESQKLSNNVEN ITLTTSVEEALGYSNKIYTELPSLAEKVNKGVQAGLELNWAN
EWEDETTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNENQAFATAGVAELLEGFPEFTIPA 5
LGVETFYSSIQEREKII KTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHI NYQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKI SEAMNN INKFIRECSVTYLEKNMLPKV1
DELN KFDLRTKTELINLIDSHN I ILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKD I IN EYFN SEQ
ID64 Protein sequence CP-HS_GHRH Ala8_Lys11_1-29-LHD fusion 10
7WPVKDENYSDPVNDNDILYLRIPQNKLITTPVKAFMITQN1WVIPERFSSDINPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLEKRINERDIGKKLINYLVVGSPFMGDSSTPEDTEDFTRHT TN
lAVEKFENGSWIWTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL
TESDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNV
QFEELYTEGGLDVEI IPQI ERSQLREKALGHYKDIAKRLN N I NKTI PSSW ISNIDKYKKIFSEKYNIF
15 DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GFNLTN KGFN I ENSGQNIERN PALQKLSSESVVDLFTKVCVDGI ITSKTKSDDDDKYADAIFTAS
YKKVLGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS
QEIFENKIITDETNVQNYSDKESLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVEYDDITK
YVDYLNSYYYLESQKLSNNVENITLITSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAN 20
EVVEDFTTNIMKKDTLDKISDVSVI I PYIGPALN IGNSALRGNENQAFATAGVAELLEGFPEFTIPA
LGVETFYSSIQEREKI I KTI ENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQ
ADAI KAKI DLEYKKYSGSDKEN IKSQVEN LKNSLDVKISEAMNNI NKF IRECSVTYLEKNMLPKVI
DELN KFDLRTKTELIN LI DSHN IILVGEVDRLKAKVNESFENTMPFNI FSYTNNSLLKD I IN EYFN
25SEQ ID65 Protein CP-HS_GH RH Ala8_Lys11_Arg12_1-29-LHD fusion
1VVPVKDENYSDPVNDNDILYLRIPQNKLITTPVKAFMITQN1WVIPERFSSDTNPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKG I I KLFKRI NERDIGKKLINYLVVGSPFMGDSSTPEDTEDFTRHT
TNIAVEKFENGSWKVINIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGEGTLSILKVAPEFLL
TESDVTSNQSSAVLGKSI FCMDPVIALMHELTHSLHQLYGIN I PSDKRIRPQVSEGFFSQDGPNV 30
QFEELYTEGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNE
DKDNTGNFVVN I DKENSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFAN ILDDN IYTIRD
GENLTNKGEN IENSGQN I ERN PALQKLSSESVVDLETINCVDG I ITSKTKSDDDDKYADAIFTAS
YKRVLGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS
QEIFENKIITDETNVQNYSDKESLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVEYDDITK 35
YVDYLNSYYYLESQKLSNNVEN ITLITSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLELNWAN
EVVEDFTTNI MKKDTLDKISDVSVI I PYIGPALNIGNSALRGNENQAFATAGVAELLEGFPEFTIPA
LGVETFYSSIQEREKI I KTI ENCLEQRVKRWKDSYQWMVSNWLSRITTQFNH INYQMYDSLSYQ
ADAI KAKI DLEYKKYSGSDKEN IKSQVEN LKNSLDVKISEAMNN INKFIRECSVTYLEKNMLPKVI
DELNKFDLRTKTEL1NLIDSH N IILVGEVDRLKAKVNESFENTMPFN IFSYTNNSLLKD II N EYFN 40  



SEQ ID66 Protein sequence CP-HS_GHRH_A1a8_Asn11_1-29-LHD fusion
71/VPVKDFNYSDPVNDNDILYLRIPQNKLI1TPVKAFMITQN1WVIPERFSSDTNPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKG I IKLFKRIN ERD IGKKL INYLVVGSP FMGDSSTPEDTFDFTRHT
TNIAVEKFENGSWKVINIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL 5
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNV
QFEELYTFGGLDVEI I PQIERSQLREKALGHYKDIAKRLNN IN KTIPSSW ISNIDKYKKIFSEKYNF
DKDNTGNFVVN IDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFAN ILDDNIYTI RD
GFNLTNKGFN IENSGQN I ERN PALQKLSSESVVDLFTKVCVDG I ITSKTKSDDDDKYADA IFTAS
YNKVLGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS 10
QEIFENKIITDETNVONYSDKFSLDESILDGQVP INPEIVDPLLPNVNMEPLNLPGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAN
EVVEDI- I I NIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPA
LGVFTFYSSIQEREKI I KTIENCLEQ RVKRW KDSYQW MVSNWLSRITTQ FNH IN YQMYDSLSYQ
ADAI KAKI DLEYKKY SGSDKEN IKSQVEN LKNSLDVKISEAMNNINKF IRECSVTYLFKNMLPKVI 15
DELN KF DLRIKTELI N LI DSHN I ILVGEVDRLKAKVNESFENTMP FNI FSYTNNSLLKD I INEYFN
SEQ ID67 Protein sequence CP-HS_GHRH Ala8_Lys20_1-29-LHD fusion TW PVKDFN
YSDPVNDNDILYLRIPQN KLITTPVKAFMITQN1WVIPERFSSDTN PSLSKP PRPTSK
YQSYYDPSYLSTDEQKDTFLKGI IKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT 20
TN IAVEKFENGSW KVTN IITPSVLIFGP LPNILDYTASLTLQGQQSN PSFEGFGTLSILKVAPEFLL
TFSDVTSNQSSAVLGKSI FCMDPVIALMHELTHSLHQLYGI N I PSDKRIRPQVSEGFFSQ DGP NV
QF EELYTFGGLDVEI I PQ IERSQLREKALGHYKDIAKRLNN IN KTIPSSW ISNIDKYKKIFSEKYNF
DKDNTGNFVVN IDKFNSLYSDLTNVMSEVVYSS QY NVKNRTHYFSRH YLPVFANI LDDN IYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESWDLFTKVCVDGI ITSKTKSDDDDKYADAIFTAS 25
YRKVLGQLSAKKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS QEI
FENKI ITDETNVQNYSDKFSL DESI LDGQVP I NP EIVDPLLPNVNMEPLNLPGEEIVFY DD ITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAN
EVVED- I I NIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYOMYDSLSYQ 30
ADAI KAKI DLEYKKYSGSDKENI KSQVEN LKNSL DVKISEAMNN INKF IRECSVTYL FKNMLP KVI
DELN KFDLRTKTEL IN L IDSHN I ILVGEVDRL I<AKVN ESFENTMPFNI FSYTNNSLLKD I IN EYFN
SEQ ID68 Protein CP-HS_GHRH Ala8_Lys11_Lys20_1-29-LHD fusion
TVVPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQN1WVIPERFSSDINPSLSKPPRPTSK 35
YQSYYDPSYLSTDEQKDTFL KG I IKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT
TNIAVEKFENGSW KVTN I ITPSVLI FGP LPN I LDYTASLTLOGQQSN PSFEGFGTLSI LKVAP EFLL
TFSDVTSNQSSAVLGKSI FCMDPVIALMHELTHSLHQLYGINI PSDKRIRPQVSEGFFSQDGP NV OF
EELYTFGGLDVEI I PQ IERSQLREKALGHYKDIAKRLNN IN KTI PSSW ISNIDKYKKIFSEKYNF
DKDNIGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD 40
GFNLTNKGFNIENSGON I ERNPALQKLSSESWDLFTKVCVDG I ITSKTKSDDDDKYADA IFTAS
YKKVLGQLSAKKL LODI MSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQ
EIFENKI ITDETNVQNYSDKFSL DESILDGQVP I NPEIVDPLLP NVNMEP LNL PGEEIVFYDDITKY
VDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANE
VVEDI- I I NIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPAL 5
GVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQA
DAIKAKIDLEYKKYSGSDKEN I KSQVENLKNSLDVKISEAMNN INKFIRECSVTYLFKNMLPKVID
ELNKFDLRTKTELI NLIDSHNI I LVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKD I INEYFN SEQ
ID69 Protein sequence CP-HS_GHRH Ala8_Asn20_1-29-LHD fusion 10 1WPVKDFNYSDPVNDNDI
LYLRI PQNKLITTPVKAFMITQN IWVIPERFSSDTN PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSSTPEDTFDETRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL
TFSDVISNQSSAVLGKSIFCMDPVIALMHELTHSLHOLYGINIPSDKRIRPQVSEGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNN INKTIPSSWISNIDKYKKIFSEKYNF 



15 DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDDDKYADAIFTAS
YRKVLGQLSANKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITK
YVDYLNSYYYLESOKLSNNVENITLITSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAN 20
EVVEDI- I I NIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLEKNMLPKVI
DELNKFDLRTKTELINLIDSHN IILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFN 25SEQ
ID70 Protein sequence CP-HS_GHRH Ala8_Asn12_1-29-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQN1WVIPERFSSDINPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGI IKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT
TNIAVEKFENGSW KVTNIITPSVLI FGP LP N I LDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL
TFSDVTSNOSSAVLGKSI FCMDPVIALM HELTHSLHQLYGI N IPSDKRI RPQVSEGFFSQDGP NV
30 QFEELYTFGGLDVEI I PQI ERSQLREKALGHYKDIAKRLNN INKTIPSSW ISNIDKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GFNLTNKGFN IENSGQN IERNPALQKLSSESVVDLFTKVCVDG I ITSKTKSDDDDKYADAIFTAS
YRNVLGQLSARKLLQDI MSRALAGGGGSGGGGSGGGGSALALQCIKVKNN RLPYVADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITK 35
YVDYLNSYYYLESQKLSNNVEN ITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAN
EVVED- i I NIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPA
LGVFTFYSSIQ EREKI I KTI ENCLEQRVKRW KDSYQW MVSNW LSRITTQFNH INYQMYDSLSYQ
ADAI KAKI DLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNI NKFIRECSVTYLFKN MLP KVI
DELN KFDL RTKTELIN LIDSHN I ILVGEVDRLKAKVN ESFENTMPFNIFSYTNNSLLKD I INEYF N 40
SEQ 1071 Protein sequence CP-HS_GHRH_Ala8_Asn21_1-29-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQN1WVIPERFSSDTNPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT
TNIAVEKFENGSWINTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL 5
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDDDKYADAIFTAS
YRKVLGQLSARNLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS 10
QEIFENKI ITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLIDGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAN
EVVEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVI 15
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFN SEQ
1072 Protein sequence CP-1-1S_GHRH_Alth_Glu_7_1-29-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTNPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSSTPEDTFDFTRHT 20
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL
TFSDVISNQSSAVLGKSIFCMDPVIALMHELTHSLHOLYGINIPSDKRIRPQVSEGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF
DKDNIGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDDDKYADAIFEAS 25
YRKVLGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIY7FLPSLAEKVNKGVOAGLFLNWAN
EVVEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQ 30
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVI
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFN SEQ
1073 Protein sequence CP-HS_GHRH AlatGlu_10_1-29LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTNPSLSKPPRPTSK 35
YQSYYDPSYLSTDEQKDTFLKG I IKLFKRIN ERD IGKKLINY LVVGSP FMGDSSTPEDTFDFTRHT
TN IAVEKFENGSW KVTNI ITPSVLI FGP LPN ILDYTASLTLQGQQSN PSFEGFGTLSI L KVAP EFLL
TFSDVTSNQSSAVLGKSI FCMDPVIALM HELTHSL HQLYGINIPSDKRIRPQVS EGFFSQDGP NV
QFEELYTFGGLDVEI I PQIERSQLREKALGHYKDIAKRL NN IN KTI PSSW ISNIDKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD 



40 GFNLTNKGFNIENSGQNIERNPALQKLSSESVVDLFTKVCVDGIITSKTKSDDDDKYADAIFTAS
ERKVLGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVEN ITLITSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAN
EVVEDI- I I NIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPA 5
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNH INYQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVI
DELNKFDLRTKTEL INLI DSHN I ILVGEVDRLKAKVNESFENTMP FNIFSYTNNSLLKD I IN EYFN
SEQ ID74 Protein sequence CP-HS_GHRH_A1a8_Glu_13_1-29-LHD fusion 10
TVVPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQN1WVIPERFSSDTKIPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLWGSPFMGDSSTPEDTFDFTRHT TN
lAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF 15
DKDNIGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GFNLTNKGFNIENSGQNIERNPALQKLSSESVVIDLFTKVCVDGIITSKTKSDDDDKYADAIFTAS
YRKELGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS
QEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVOAGLFLNWAN 20
EVVEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNCAFATAGVAFLLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVI
DELNKFDLRTKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFN 25SEQ
ID75 Protein sequence of the CP-HS_GHRH_A1a8-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQNIWVIPERFSSDTNPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKG I IKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT
TNIAVEKFENGSWIWTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSQDGPNV 30
QFEELYTFGGLDVEI I PQIERSQLREKALGHYKDIAKRLNN IN KTIPSSW ISNIDKYKKIFSEKYNF
DKDNTGNFVVNI DKFNSLYSDLTNVMSEVVYSSQYNVKN RTHYFSRHYLPVFAN I LDDN IYTIRD
GF NLTN KGFNIENSGQNI ERN PALQKLSSESVVDLFTKVCVDGI ITSKTKSDDDDKYADAIFTAS
YRKVLGQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQC IKVKNNRLPYVADKDSIS
QEIFENKI ITDETNVQNYSDKFSLDESILDGQVP I NPEIVDPL LP NVNMEPLNLPGEEIVFYDD ITK 35
YVDYLNSYYYLESQKLSNNVEN ITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAN
EVVEDI- I I NIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNOAFATAGVAFLLEGFPEFTIPA
LGVFTFYSSIQEREKI I KTIENCLEQRVKRW KDSYQW MVSNW LSRITTQFNH INYQMYDSLSYQ
ADAI KAKI DLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNIN KFIRECSVTYLFKNML PKVI
DELN KFDLRTKTEL INLI DSHN I ILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKD I IN EYFN 40
SEQ 1076 Protein sequence of the CP-HS_GHRH_GIu8_1-29-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQN1WVIPERFSSITINPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT TN
IAVEKFENGSW KVTN I ITPSVLI FGPLP N I LDYTASLTLQGQQSN PSF EGFGTLSILKVAP EF LL 5
TFSDVTSNQSSAVLGKSI FCMDPVIALMHELTHSLHQ LYGI N IPSDKRI RPOVSEGFFSQDGP NV
QFEELYTFGGLDVEI I PQ I ERSQLREKALGHYKDIAKRLNN IN KTI PSSW ISN I DKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GFNLTNKGFNI ENSGQN I ERN PALQKLSSESVVDLFTKVCVDGI ITSKTKSDDDDKYADAIFTES
YRKVLGQLSARKL LQD IMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDS IS 10
QEIFENKIITDETNVQNYSDKFSLDESILDGQVP INPEIVDPLLPNVNMEPLNLPGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLITSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAN
EVVEDt- I I NIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNOAFATAGVAFLLEGFPEFTIPA
LGVFTFYSSIQEREKI IKTIENCLEQRVKRWKDSYQW MVSNWLSRI1TQFNHINYQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVI 15
DELNKFDLRTKTELINLIDSHN I ILVGEVDRLKAKVNESFENTMPFNI FSYTNNSLLKD I IN EYFN 



SEQ ID77 Protein sequence of the CP-HS_GHRH_AIa15_1-27-LHD fusion
TVVPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQN1WVIPERFSSDINPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKG I IKLFKRINERDIGKKL INYLVVGSPFMGDSSTPEDTFDFTRHT 20
TN IAVEKFENGSW KVTN IITPSVLI FGP LPN I LDYTASLTLQGQQSN PSFEGFGTLSI LKVAPEFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGIN I PSDKRIRPQVSEGFFSQDGP NV
QFEELYTFGGLDVEI IPQIERSQLREKALGHYKDIAKRLNN IN KTIPSSW ISNIDKYKKIFSEKYNF
DKDNIGNFVVN I DKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFAN ILDDN IYTI RD GF
NLINKGFN I ENSGQ N I ERN PALQKLSSESVVDL FTKVCVDG I ITSKTKSDDDDKYADAIFTNS 25
YRKVLAQLSARKLLQDIMALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQE1
FENKIITDETNVQNYSDKFSLDESILDGQVP INPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVD
YLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVOAGLFLNWANEVVE DI- i I
NIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPALGVF
TFYSSIOEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYOMYDSLSYQADAIK 30
AKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNK
FDLRTKTEL INL IDSHN I ILVGEVDRLKAKVNESFENTMPFN I FSYTNNSLLKDI INEYFN SEQ 1078
Protein sequence of the CP-HS_GHRH_AIa15-LHD fusion
TVVPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQN1WVIPERFSSIDINPSLSKPPRPTSK 35
YQSYYDPSYLSTDEQKDTFLKGI I KLFKRI NERDIGKKL INYLVVGSPFMGDSSTPEDTFDFTRHT TN
IAVEKF ENGSW KVTN IITPSVLI FGPLPN ILDYTASLTLQGQQSNPSFEGFGTLSILKVAP EF LL
TFSDVISNQSSAVLGKSIFCMDPVIALMHELTHSLHOLYGIN I PSDKRIRPQVSEGFFSQDGP NV
QFEELYTFGGLDVEI I POIERSQLREKALGHYKD IAKRLNN IN KTI PSSVVISNI DKYKKIFSEKYNF
DIONTGNFVVN I DKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFAN I LDDN IYTIRD 40
GFNLTNKGFN IENSGQ N I ERN PALQKLSSESVVDLFTKVCVDG I ITSKTKSDDDDKYADAIFTNS
YRKVLAQLSARKLLODIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQ
EIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKY
VDYLNSYYYLESQKLSNNVEN ITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFL NWANE
VVEDFTTN IMKKDTLDKISDVSVI I PY IGPALN IGNSALRGN F NQAFATAGVAFL LEGFPEFT IPAL 5
GVFTFYSSIQEREKI I KTIENCLEQRVKRW KDSYQWMVSNW LSRITTQFNH IN YQMYDSLSYQA
DA IKAKIDLEYKKYSGSDKEN I KSQVENLKNSLDVKISEAM NN INKF I RECSVTYL FKNMLPKVI D
EL NKFDLRTKTEL INLIDSH NI ILVGEVDRLKAKVN ESF ENTMP FN IFSYTNNSLLKD I INEYFN
SEQ ID79 Protein sequence CP- HS_GHRH Ala8_Ala15_1-29-LHD fusion 10
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQN1WVIPERFSSDINPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERDIGKKLINYL\NGSPFMGDSSTPEDTFDFTRHT TN
IAVEKFENGSW KVTNI ITPSVLI FGPLPN I LDYTASLTLQGQQSNPSFEGFGTLSILKVAP EFLL
TFSDVTSNQSSAVLGKSIFCMDPVIALMHELTHSLHQLYGIN I PSDK RI RPQVSEGFFSQDGP NV
QFEELYTFGGLDVEI I PQ IERSQLREKALGHYKDIAKRLNN INKTIPSSW ISNIDKYKKIFSEKYNF 15
DKDNTGNFVVN I DKFNSLYSDLTNVMSEVVYSSQYNVKN RTHYFSRHYLPVFANI LDDN IYTIRD
GFNLTNKGFN I ENSG QN I ERN PALQKLSSESVVDLFTKVCVDGI ITSKTKSDDDDKYADAIFTAS
YRKVLAQLSARKLLQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQ
EIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKY
VDYLNSYYYLESQKLSNNVENITLITSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANE 20
VVEDFTTN IMKKDTLDKISDVSVI I PY IGPAL N IGNSALRGNFNQAFATAGVAFLLEGFPEFTI PAL
GVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQA
DAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVID
ELNKFDLRTKTELINLI DS HNI ILVGEVDRLKAKVN ESF ENTMPFN IFSYTNNSLLKD I IN EYFN
25SEQ ID80 Protein sequence CP-HS_GHRH_Ala8_9_15_22_27-LHD fusion TW PVKDFN
YSDPVNDNDI LYLRIPQN KLITTPVKAFMITQNI WVIP ERFSSDTNPSLSKPPRPTSK
YQSYYDPSYLSTDEQ KDTFLKG I IKLFKRI N ERDIGKKLINY LVVGSP FMGDSSTPEDTFDFTRHT
TN IAVEKFENGSW KVTN IITPSVLIFGPLPN ILDYTASLTLQGQQSN PSF EGFGTLSILKVAPEFLL
TFSDVTSN QSSAVLGKSIFC MDPVIALMHELTHSLH Q LYGI N IP SDKRIRPQVSEGFFSQDGP NV
30 OFEELYTFGGLDVEI I PQ IERSQLREKALGHYKDIAKRLNN IN KTI PSSW ISNIDKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GFNLTNKGFN IENSGON I ERN PALQKLSSESVVDLFTKVCVDGI ITSKTKSDDDDKYADAIFTAA
YRKVLAQLSARKALQD IASRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQ
EIFENK I ITDETNVQNYSDKFSLDESI LDGQVP IN PEIVDPLL P NVNMEP LNLPGEEIVFYDDITKY
35 VDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANE
VVEDFTTNIMKKDTLDKISDVSVIIPYIGPALN IGNSALRGN FNQAFATAGVAFLLEGFP EFT! PAL
GVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQA
DAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVID
ELNKFDLRTKTELI N LI DSHNI I LVGEVD RLKAKVN ESFEN TM P FN IFSYTNNSLLKD IINEYFN 



40  SEQ ID81 Protein sequence of the CP-HS_GHRH Alat9_15_22-LHD fusion
TVVPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITONIWVIPERFSSDINPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGI IKLFKRINERDIGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT
TNIAVEKFENGSWKVTNIITPSVLIFGPLPNILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEFLL 5
TFSDVISNOSSAVLGKSIFCMDPVIALMHELTHSLHQLYGINIPSDKRIRPQVSEGFFSODGPNV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF
DKDNIGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GFNLTNKGFNIENSGQN IERN PALQKLSSESVVDLFTKVCVDG I ITSKTKSDDDDKYADAIFTAA
YRKVLAQLSARKALQDIMSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSIS 10
QEIFENKIITDETNVONYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITK
YVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWAN
EVVEDFTTNIMKKDILDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPA
LGVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQ
ADAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVI 15
DELNKFDLRIKTELINLIDSHNIILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKDIINEYFN SEQ
ID82 Protein sequence of the CP-HS_GHRH_HVQAL_1-32-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITONIWVIPERFSSDTNPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKG I IKLFKRI N ERD IGKKLINY LVVGSP FMGDSSTPEDTFDFTRHT
20 TN IAVEKFENGSW KVTN IITPSVLIFGP LP N ILDYTASLTLQGQQSN PSF EGFGTLSI
LKVAPEFLL TFSDVTSNQSSAVLGKSI FCMDPVIALM HELTHSLHQLYGI N I PSDK RI
RPQVSEGFFSQDGP NV Q FEELYTFGGL DVE I IPQ IERSQLREKALGH YKDIAKRLNN INKTI
PSSW ISN I DKYKKIFSEKYNF DKDNTGNFVVN I DKFNSLYSDLTNVMSEVVYSSQYNVKN RTH
YFSRHYLPVFAN I LDDN IYTIRD GFNLTNKGFN I ENSGQNI ERN PALQKLSSESVVDLFTKVCVDG I
ITSKTKSDDDDKHVDAI FTQS 25
YRKVLAQLSARKALQDILSRQQGALAGGGGSGGGGSGGGGSALALOCIKVKNNRLPYVADKD
SISQEIFENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDI
TKYVDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWA
NEVVEDI- I I NIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIP
ALGVFTFYSSIQEREKIIKTIENCLEURVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSY 30
QADAIKAKIDLEYKKYSGSDKEN IKSQVENLKNSLDVKISEAM NN IN KF I RECSVTYLFKNMLP KV
IDELNKFDLRIKTELI NLIDSHN I ILVGEVDRLKAKVN ESFENTMPFN IFSYTNNSLLKD I IN EYFN
SEQ ID83 Protein sequence of the CP-HS_GHRH_HVSAL_1-29-LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQN1WVIPERFSSDTNPSLSKPPRPTSK 35
YQSYYDPSYLSTDEQKDTFLKG I IKLFKRI NERDIGKKLINYLVVGSP FMGDSSTPEDTFDFTRHT
TNIAVEKFENGSW KVTNIITPSVLI FGPLPNILDYTASLTLQGQQSN PSFEGFGTLSILKVAPEFLL
TFSDVTSNQSSAVLGKSI FCMDPVIALM HELTHSLHQLYGI N I PSDKRIRPQVSEGFFSQDGP NV
QFEELYTFGGLDVEI I PQIERSQLREKALGHYKDIAKRLNN IN KTI PSSW ISNIDKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD 40
GF NLTNKGFN I ENSGQ N I ERN PALQKLSSESVVDLFTKVCVDG IITSKTKSDDDDKHVDAIFTSS
YRKVLAQLSARKLLQDILSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQ
EIFENKI ITDETNVQNYSDKFSL DES IL DGQVP INPEIVDP LLP NVNMEPLNLPGEEIVFYDDITKY
VDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANE
VVEDFTTN IMKKDTLDKISDVSVI I PYIGPALN IGNSALRGN F NQAFATAGVAFLLEGFPEFTI PAL 5
GVFTFYSSIQEREKI I KTIENCLEQRVKRW KDSYQWMVSNW LSRITTQFNH IN YQMYDSLSYQA
DA IKAKIDLEYKKYSGSDKEN IKSQVENLKNSLDVKISEAM NNINKF IRECSVTYLFKN MLPKVID
ELNKFDLRTKTE LI N LI DS HN I ILVGEVDRL KAKVN ESFENTM PFN I FSYTNNSL LKD I INEYFN
SEQ 11384 Protein sequence of the CP-HS_GHRH_HVTAL_1-29-LHD fusion 10 TW
PVKDFNYSDPVNDNDILYLRIPQN KLITTPVKAFM ITQN IWVI P ERFSSDTN PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKG I IKLFKRINERDIGKKLINYLWGSPFMGDSSTPEDTFDFTRHT TN
IAVEKFENGSW KVTN I ITPSVLI FGPLPN I LDYTASLTLQGQQSN PSFEGFGTLSILKVAPEFLL
TFSDVTSNQSSAVLGKSI FCMDPVIALM HELTHSLHQ LY G I N IPSDKRIRPQVSEGFFSQDGP NV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNN IN KTIPSSW ISNIDKYKKIFSEKYNF 



15 DIONTGNFVVN I DKFNSLYSDLTNVMSEVVYSSQYNVKN RTHY FSRH YLPVFAN ILDDNIYTIRD
GFNLTNKGFNI ENSGQN I ERNPALQKLSSESVVDLFTKVCVDGI ITSKTKSDDDDKHVDAIFTTS
YRKVLAQLSARKLLQDILSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQ
EIFENK IITDETNVQNY SDKFSLDESI LDGQVP IN PEIVDPLLPNVNMEP LNLPGEEIVFYDDITKY
VDYLNSYYYL ESQKLSNNVEN ITLUSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANE 20
VVEDFTTN IMKKDTLDKISDVSVI IPY IGPALN IGNSALRGN FNQAFATAGVAFLLEGFPEFTI PAL
GVFTFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNHINYQMYDSLSYQA
DAIKAKIDLEYKKYSGSDKEN I KSQVENLKNSLDVKISEAMNNIN KF I RECSVTYLFKNMLPKVI D
ELNKFDLRTKTELI NLIDSHN I ILVGEVDRLKAKVNESFENTMPFN IFSYTNNSLLKDI INEYFN 25SEQ
ID85 Protein sequence of the CP-HS_GHRH_QALN-LHD fusion TW
PVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQN1WVIPERFSSDTNPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKGIIKLFKRINERD IGKKLINYLVVGSPFMGDSSTPEDTFDFTRHT TN
IAVEKFENGSW KVTN IITPSVL IFGPLPN ILDYTASLTLQGQQSNPSFEGFGTLSI LKVAPEFLL
TFSDVTSNOSSAVLGKSIFCMDPVIALMHELTHSLHOLYGIN IPSDKRI RPQVSEGFFSQDGPNV 30
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNN IN KTI PSSW ISNIDKYKKIFSEKYNF
DKDNTGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDNIYTIRD
GFNLINKGFN I ENSGQNIERN PALQKLSSESVVDLFTKVCVDG I ITSKTKSDDDDKYADAIFTQS
YRKVLAQLSARKALQDILNRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQ EIF
ENK I ITDETNVQNYSDKFSLDESILDGQVP I NPEIVDPLL PNVNMEPLNLPGEEIVFYDDITKY 35
VDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVOAGLFLNWANE
VVEDFTTNIMKKDTLDKISDVSVIIPYIGPALNIGNSALRGNFNQAFATAGVAFLLEGFPEFTIPAL
GVFTFYSSIQEREKI IKTIENCLEQRVKRW KDSYQWMVSNW LSRITTQF NH INYQMYDSLSYQA DA
IKAKIDLEYKKYSGSDKEN IKSQVENLKNSLDVKISEAMNN INKF I RECSVTYLFKNMLPKVID
ELNKFDLRTKTELINL I DSHN I ILVGEVDRLKAKVNESFENTMP FN IFSYTN NSLLKDI I NEY F N 40
SEQ ID86 Protein sequence of the CP-HS_GHRH_QAL-LHD fusion TVVPVKDFNYSDPVNDNDI
LYLRIPQN KLITTPVKAFMITQNIWVIPERFSSDTN PSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKG IIKLFKRI NERD IGKKLINYLVVGSP FMGDSSTPEDTF DFTRHT
TNIAVEKF ENGSW KVTNIITPSVL IFGP LP N ILDYTASLTLQGQQSNPSFEGFGTLSILKVAPEF L L 5
TFSDVTSNQSSAVLGKSI FCMDPVIALMHELTHSL HQLYGI N I PSDKRI RPQVSEGFFSQDGP NV
QFEELYTFGGLDVEI I PQ IERSQLREKALGHYKD IAKRLNN IN KT I PSSW ISNIDKYKKIFSEKYNF
DKDNTGNFVVN I DKFNSLYSDLTNVMSEVVYSSQYNVKN RTHYFSRHYLPVFAN I LDDN IYTIRD
GFNLTNKGFNI ENSGQN I ERN PALQKLSSESVVDLFTKVCVDG I ITSKTKSDODDKYADAI FTQS
YRKVLAQLSARKALQDILSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQ 10
EIFENKI ITDETNVQNYSDKFSLDESI LDGQVP IN PEIVDPLLP NVNMEP LNLPGEEIVFYDDITKY
VDYLNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANE
VVEDFTTN IMKKDTLDKISDVSVI I PYIGPALNIGNSALRGN FNQAFATAGVAFL LEGFP EFT! PAL
GVFTFYSSIQ EREKI I KTIENCLEQRVKRW KDSYQWMVSNW LSRITTQFNH INYQMYDSLSYQA
DAIKAKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNN IN KFIRECSVTYLFKNMLP KVID 15
ELNKFDLITIKTELINLIDSHNI I LVGEVDRLKAKVN ESFENTM PFN IFSYTNNSLLKD I INEYF N SEQ
ID87 Protein sequence of the CP-hGHRH29 N8A M27L -LHD fusion
TWPVKDFNYSDPVNDNDILYLRIPQNKLITTPVKAFMITQN1WVIPERFSSIDINPSLSKPPRPTSK
YQSYYDPSYLSTDEQKDTFLKG I IKLFKRIN ERD IGKKLINYLVVGSP FMGDSSTPEDTFDFTRHT 20
TNIAVEKFENGSW KVTN I ITPSVLIFGP LPN I LDYTASLTLQGQQSNPSFEGFGTLSI LKVAPEF LL
TFSDVTSNQSSAVLGKSI FCMDPVIALMHELTHSLHQLYGI N IPSDKRIRPQVSEGFFSQDGP NV
QFEELYTFGGLDVEIIPQIERSQLREKALGHYKDIAKRLNNINKTIPSSWISNIDKYKKIFSEKYNF
DKDKITGNFVVNIDKFNSLYSDLTNVMSEVVYSSQYNVKNRTHYFSRHYLPVFANILDDN IYTIRD
GFNLTNKGFNIENSGQNIERNPALOKLSSESVVDLFTKVCVDGIITSKTKSIEGRYADAIFTASYR 25
KVLGQLSARKLLQDILSRALAGGGGSGGGGSGGGGSALALQCIKVKNNRLPYVADKDSISQEIF
ENKIITDETNVQNYSDKFSLDESILDGQVPINPEIVDPLLPNVNMEPLNLPGEEIVFYDDITKYVDY
LNSYYYLESQKLSNNVENITLTTSVEEALGYSNKIYTFLPSLAEKVNKGVQAGLFLNWANEVVE DFTTN
IMKKDTLDKISDVSVI I PYIGPALN IGNSALRGNFNQAFATAGVAFLLEGFP EFT' PALGVF
TFYSSIQEREKIIKTIENCLEQRVKRWKDSYQWMVSNWLSRITTQFNH INYQMYDSLSYQADAIK 30
AKIDLEYKKYSGSDKENIKSQVENLKNSLDVKISEAMNNINKFIRECSVTYLFKNMLPKVIDELNK F
DLRTKTELINL IDSHN I ILVGEVDRLKAKVNESFENTMPFNIFSYTNNSLLKDI INEYFN  



CLAIMS  1.Use of a polypeptide in the manufacture of a medicament, for suppressing a cancer, said
polypeptide comprising: a. a non-cytotoxic protease, which protease is capable of cleaving a protein of
the exocytic fusion apparatus in a non-diseased, noncancerous, pituitary cell, wherein the
non-cytotoxic protease comprises a clostridial neurotoxin endopeptidase or a neisserial IgA protease;
b. a Targeting Moiety (TM) that binds to a Binding Site on a non-diseased, non-cancerous, pituitary
cell, which Binding Site is capable of undergoing endocytosis to be incorporated into an endosome
within the non-diseased, non-cancerous, pituitary cell, wherein the TM is selected from the group
consisting of: a growth hormone-releasing hormone (GHRH) peptide, a leptin peptide, a ghrelin
peptide, a somatostatin (SST) peptide, a cortistatin peptide, an insulin-like growth factor (IGF) peptide,
a transforming growth factor (TGF) peptide, a VIP-glucagon-GRF-secretin superfamily peptide, a
PACAP peptide, a vasoactive intestinal peptide (VIP), an orexin peptide, an interleukin peptide, a
nerve growth factor (NGF) peptide, a vascular endothelial growth factor (VEGF) peptide, a thyroid
hormone peptide, an oestrogen peptide, an ErbB peptide, an epidermal growth factor (EGF) peptide,
an EGF and TGF-a chimera peptide, an amphiregulin peptide, a betacellulin peptide, an epigen
peptide, an epiregulin peptide, a heparin-binding EGF (HB-EGF) peptide, a bombesin peptide, a
urotensin peptide, a melanin-concentrating hormone (MCH) peptide, a prolactin releasing peptide, a
Kisspeptin-10 peptide, a Kisspeptin-54 peptide, a corticotropin-releasing hormone peptide, a urocortin
1 peptide, or a urocortin 2 peptide; and  c.a translocation domain that translocates the protease from
within the endosome, across the endosomal membrane and into the cytosol of said non-diseased,
non-cancerous, pituitary cell, wherein the translocation domain is selected from the group consisting of
a diphtheria toxin translocation domain, a pseudomonas exotoxin translocation domain, an influenza
virus haemagglutinin translocation domain, a Semliki Forest virus fusogenic protein translocation
domain, a Vesicular Stomatitis virus glycoprotein G translocation domain, a SER virus F protein
translocation domain, a Foamy virus envelope glycoprotein translocation domain, and a clostridial
toxin translocation domain; wherein the polypeptide lacks the native Hcc binding domain of a clostridial
neurotoxin and is not able to bind to nerve terminals at the neuromuscular junction. 2.Use according to
Claim 1, 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.  3.A
polypeptide comprising: a. a non-cytotoxic protease, which protease is capable of cleaving a protein of
the exocytic fusion apparatus in a non-diseased, noncancerous, pituitary cell, wherein the
non-cytotoxic protease comprises a clostridia; neurotoxin endopeptidase or a neisserial IgA protease;
b. a Targeting Moiety (TM) that binds to a Binding Site on a non-diseased, non-cancerous, pituitary
cell, which Binding Site is capable of  undergoing endocytosis to be incorporated into an endosome
within the non-diseased, non-cancerous, pituitary cell, wherein the TM is selected from the group
consisting of: a growth hormone-releasing hormone (GHRH) peptide, a leptin peptide, a ghrelin
peptide, a somatostatin (SST) peptide, a cortistatin peptide, an insulin-like growth factor (IGF) peptide,
a transforming growth factor (TGF) peptide, a VIP-glucagon-GRF-secretin superfamily peptide, a
PACAP peptide, a vasoactive intestinal peptide (VIP), an orexin peptide, an interleukin peptide, a
nerve growth factor (NGF) peptide, a vascular endothelial growth factor (VEGF) peptide, a thyroid
hormone peptide, an oestrogen peptide, an ErbB peptide, an epidermal growth factor (EGF) peptide,
an EGF and TGF-a chimera peptide, an amphiregulin peptide, a betacellulin peptide, an epigen
peptide, an epiregulin peptide, a heparin-binding EGF (HB-EGF) peptide, a bombesin peptide, a
urotensin peptide, a melanin-concentrating hormone (MCH) peptide, a prolactin releasing peptide, a
Kisspeptin-10 peptide, a Kisspeptin-54 peptide, a corticotropin-releasing hormone peptide, a urocortin
1 peptide, or a urocortin 2 peptide; and c.a translocation domain that translocates the protease from
within 



the endosome, across the endosomal membrane and into the cytosol of said non-diseased,
non-cancerous, pituitary cell, wherein the translocation domain is selected from the group consisting of
a diphtheria toxin translocation domain, a pseudomonas exotoxin translocation domain, an influenza
virus haemagglutinin translocation domain, a Semliki Forest virus fusogenic protein translocation
domain, a Vesicular Stomatitis virus glycoprotein G translocation domain, a SER virus F protein
translocation domain, a Foamy virus envelope glycoprotein translocation domain, and a clostridial
toxin translocation domain; wherein the polypeptide lacks the native Hcc binding domain of a clostridial
neurotoxin and is not able to bind to nerve terminals at the  neuromuscular junction; and wherein said
polypeptide comprises an amino acid sequence having at least 90-92%, or at least 95-97%, or at least
98-99% sequence identity to any one of SEQ ID NOs: 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 



43, 44, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 



74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87.        A polypeptide accordingto Claim 3, 



whereinthe  growth hormone-  secreting cell is a pituitary cell. 5. A polypeptide according to Claim 3 or
Claim 4, wherein the TM binds to a receptor selected from the group consisting of: a growth
hormone-releasing hormone (GHRH) receptor, a leptin (OB) receptor, a ghrelin receptor, a
somatostatin (sst) receptor, an insulin growth factor (IGF) receptor, an ErbB receptor, a
VIP-glucagon-GRF-secretin superfamily receptor, an orexin (0X) receptor, an interleukin (IL) receptor,
a nerve growth factor (NTR) receptor, a vascular endothelial growth factor (VEGF) receptor, a
bombesin 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.  6.A
nucleic acid sequence encoding a polypeptide according to any of Claims 3-5. 7A nucleic acid
encoding a polypeptide according to Claim 3, 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. 8.Use of a polypeptide according to any of Claims 3-5 or a nucleic acid
according to Claim 6 or 7 in the manufacture of a medicament for suppressing cancer in a patient.
9.Use according to any of Claims 1-2 or Claim 8 for suppressing one or more cancer selected from the
group consisting of: prostate cancer, lung cancer, breast cancer, or colorectal cancer. 












