1 PEPTI DI C GROMH HORMONE SECRETAGOGUES ANALOG COMPOUNDS AND PREPARATI ONS
THEREOF. Technical Field 5 The present invention can be described in the
field of rational design of biologically active nolecular entities

regul ating the nmetabolic activity and cytoprotection of the organisns. Mre
specifically on conpounds anal og to peptidic growmh hornone secretagogues
whose activitﬁﬁincludes but it is not restricted to: the controlled release
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control, fat intake and enérge Fc net a lo |S%H%Ee€1?’ous art The synthetic

grow h hornone (GH) secretagogues consist of a famly of ligands 15

i ncl udi ng -peptidic.gnd non peptidic nol ecules, being first described by
Monany anJ%CEBM E'egaf ore the isolation of GH releasing hormone (GHRH)
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(H s-PaTr pf the @akdipvdschize -syseniHigureptectiohe apyestite aggdiatiomamdneesied, el y to
I nprove the in 25 vivo activity because it was not deened as functional in
vitro (Moiriake andenergsligmetaboldm. of 51 (1981) Design, synthesis and

bi ol ogi cal activity of peptides which release growh hornmone, in vitro.

Endocrinol ogy, 108:31-39). Qther anal og peptides were discovered; in 1993
Bower s et Papviogssatbvered two GHRP-6 anal og peptides, el GHRP-2
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humans t hat afdg afitite BBidst tesuringiin poteFHRY aidasngpémides SEBHRPS)E sttht han
any of t h%ewgesb\yverze described prior to the knowledge of its function in the organism or
their way of action. Mutationa! studies and in vivo and in vifro experiments revealed
20 that the two amino acid arrangement L-D and D-L separated by one amino acid
acting as spacer, was considered optimal for the GH releasing activity, and
peptide(His-D-Trp-Ala-D-Trp-Phe-NH2) was conformed releasing GH at a
concentration of 10 to 30 ng/mL reaching to a peptide known as GHRP-6 (His-D-Trp-
Ala-Trp-D-Phe-Lys-NH2) where the Lys residue was needed only to improve the in
25  vivo activity because it was not deemed as functional in vitro (Momany F.A., Bowers
C.Y., et. al. (1981) Design, synthesis and biological activity of peptides which release
growth hormone, in vitro. Endocrinology, 108:31-39).
Other analog peptides were discovered; in 1993 Bowers et al. discovered two
GHRP-6 analog peptides, el GHRP-2 (D-Ala-D-B-Nai-Ala-Trp-D-Phe-lL.ys-NH2) y el
30 GHRP-1 (Ala-His-D-B-Nal-Ala-Trp-D-Phe-Lys-NH2). This three secretagogues
showed and increased GH release in vifro from incubated hypothalamus-pituitary
that from the pituitary gland alone, demonstrating that the hypothalamic impulse was
important in such action, also it was demonstrated, even in humans that the
synergistic action of GHRP and GHRH released more GH than any of the two by



itself (Bowers C. Y. (1993) GHrel easing peptides: structure and kinetics. J
Pedi atr Endocrinol, 6(1):21-31). Fromthe peptide known as GHRP-2 new
cyclic peptides were, by the change of N- terminal D-Ala by an am no acid
havi ng the side chain linked to anothergamno acid 5 inserted between D Phe
and Lys. One of such peptides (D Lys-D-0-Nal-Al a-Trp-D Phe-d u-Lys-NH2)
resulted in to a 10 fold increased activity in vitro and a conparable
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i n to020he aafiyiias tef do63,001afMK-0677): a potent, orally active growth hormone
secretagogue. PNAS USA, 92:7001-7005; Smith R.G., Van der Ploeg L.H., et al.
(1997) Peptidomimetic regulation of growth hormone secretion. Endocr. Rev,
18:621-645). More recently ancther peptidomimetic GHS was designed with a
selective and potent GH releasing activity (EP1572) showing a GH secretagogue

25 receptor (GHS-R) binding potency in human and animal tissues similar to that of
ghrelin and peptidic GHS inducing a marked increase in GH after the subcutaneous
administration to newborn rats (Broglio F., Boutignon F., et al. (2002) EP1572: a
novel peptido-mimetic GH secretagogue with potent and selective GH-releasing
activity in man. J Endocrinol Invest, 25:RC26-RC28).

30 In 1999 ghrelin was discovered as a 28 amino acid peptide produced mainly in the
stomach, however finding also its mARN in several other tissues. It is produced in
the stomach by the X/A celis which are the major population of endocrine cells in the
oxintic mucosa. Ghrelin is also found in the hypothalamic arcuate nucleus where its
RNA is present in NPY and AGRP neurons, involved in to the appetite control and



3 the energetic balance (Kojima M, Hosoda H., et al. (1999) Ghrelin is a
growt h- hornone-rel easi ng acyl ated peptide from stomach. Nature, 402: 656-60;
Nakazato M, Murakam N., et al. (2001) Arole for ghrelin in the central
regul ation of feeding. Nature, 409:194-498). Its RNA has been al so

| ocal i zed in pancreas and intestine. It 5 circulates in the bl oodstream of
adult humans on a concentration of 100-120 frnol/m, suggesting that is
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20 Non acylated ghrelln c:rculates in major amounts tan the acylated, although it was
not descrived a direct endocrine action it is regarded as acting in other non-
endocrine functions like cardiovascular effects, cardioprotective, antiproliferatives,
and cytoprotecting in general, probably mediated by the binding to other subtypes of
GHS-R (Matsumoto M., Hosoda H., et al. {2001) Structure-activity relationship of

25 ghrelin: pharmacological study of ghrelin peptides. Biochem Biophys Res Commun,
287:142-148, Hosoda H., Kojima M., et al. (2000) Ghrelin and des-acyl ghrelin: two
major forms of rat ghrelin peptide in gastrointestinal tissue. Biochem Biophys Res
Commun, 279:909-913; Cassoni P., Papotti M., et al. (2001) Identification,
characterization, and biological activity of specific receptors for natural (ghrelin) and

30 synthetic growth hormone secretagogues and analogs in human breast carcinomas
and cell lines. J Clin Endocrinol Metab, 86:1738-1745).
There is another endogenous Ligand for GHS-R1a that can be isolated from the

stomach endocrine mucosa, des-Gin14-ghrelin as the result of an alternative



4 processing of the ghrelin gene losing Gnl4 and as ghrelin it does
experiment the sane acylation process on Ser3. Studies made with several
ghrelin anal ogs having the third residue nodified with several aliphatic or
aromatic groups and several short peptides derived fromthe 5 ghrelin side
chain showed that the hydrophobic groups in residue 3 are essential to the
activity. Al so has been observed the short segnents containing the first
five resi@Igesssng thﬂﬁ ghreallnegemob)blne Gin14candvas igheelinnié does eqxperiment thea
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(Carpi no, Rolecules and derivatives that can be ligands of the GHS-R an important number of
20 patents described molecules of such type (US Pats: US 3,239,345; 4,036,979;
4,411,890; 5,492,916, 5494,919; 5559,128; 5663,171, 5721,250; 5,721,251,
5,723,616, 5,726,319, 5,767,124, 5,798,337, 5,830,433; 5919,777; 6,034,216;
6,548,501, 6,559,150; 6,576,686; 6,686,359; Intl Pats: WO 89/07110; 89/07111;
92/07578; 93/04081; 94/11012; 94/13696; 94/19367; 95/11029; 95/130869;

25 95/14666; 95/17422; 95/17423; 95/34311; 96/02530; 96/15148; 96/22996;
06/22997; 96/24580; 96/24587;, 96/32943; 96/33189; 96/35713; 06/38471;
g7/00894; 97/06803;, 97/07117, 97/09060; 97/11697; 97/15191, 97/15573;
97/21730;, 97/22004; 97/22367; 97/22620; 97/23508; 97/24369; 97/34604;
97/36873; 97/38709; 97/40023, 97/40071; 97/41878; 97/41879; 97/43278;

30 97/44042; 97/46252; 98/03473; 98/10653; 98/18815; 098/22124; 98/46569;
08/51687; 08/58947;, 08/58048; 98/58949; 098/58950; 99/08697; 99/09991:
09/36431; 99/39730; 99/45029; 99/58501; 09/64456; 99/65486, 99/65488;
00/01726; 00/10975; 01/47558, 01/92292; 01/96300; 01/97831) (Carpino, P.
(2002) Recent developments in ghrelin receptor (GHS-. R1a) agonists and



(2002) Recent devel opnents in ghrelin receptor (GHS-. Rla) agonists and 5
ant agoni sts Exp. Opin. Ther. Patents 12:1599-1618) After such extensive
revi sion other conmpounds has been described as antagonists of the GHS-R
(US2005288316 y W2005048916) and others described to also bind to GHS-R
and used with wvarious purposes. (W2005046682; W?2005039625; JP2003335752;
5 US2004009984; US2003130284; WO03004518) More recently a new series of
macro cycl actagoniptsunxs Qi diree Patentsht?: $899-0618) tAfter rsaich exiensieeereyisidrei ng
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(Pal yha O éngodesi @hnstiorfer Dprotein aIGHSFO®)) hhiitign@8aCctaminbi Gitidtonad ffe human
orphan growh hornmone (GH) secreta %glje receptor (CGHS-R) conserved from

puf f er f i shirarsMeReaNg, sagentsdhithe e Joleaef- GEP-R1b is yet unknown, it has
been proved the expression in several endocrine and non-endocrine tissue (Howard

20 A.D., Feighner S.D., et al. (1996) A receptor in pituitary and hypothalamus that
functions in growth hormone release. Science, 273:974-977; Gnanapavan S., Kola
B., et al. (2002) The tissue distribution of the mRNA of ghrelin and subtypes of its
receptor, GHS-R, in humans. J Clin Endocrinol Metab. 87:2988; Smith R.G., Leonard
R., et al. (2001) Growth hormone secretagogue receptor family members and

25 ligands. Endocrine, 14:9-14).
The human GHS-R1a has a 96 and 93% identity with those of the rat and swine
respectively, and a close relation has been shown between the sequence of human
GHS-R1a and those of telosteous fish. Such findings suggest that GHS-R1a is highly
conserved between species and probably exert an essential biological function.

30 (Palyha O.C., Feighner S.D., et al. {2000) Ligand activation domain of human orphan
growth hormone (GH) secretagogue receptor (GHS-R) conserved from pufferfish to
humans. Mol Endocrinol. 14:160-169).
The binding of ghrelin and synthetic GHS to GHS-R1a activates the phospholipase C
signalling pathway, increasing the concentration of inositol-1,4,5 triphosphate (IP3),



The binding of ghrelin and synthetic GHS to GHS-R1 a activates the

phosphol i pase C signalling pathway, increasing the concentration of
inositol-1,4,5 triphosphate (IP3), 6 and protein kinase C (PKS) activation,
followed by the release of Ca 2+ fromthe intracellular stores. The
activation of GHS-R also inhibits the K+, channels allow ng the I nt ake of
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of the receptor (Van der Lely A.J., Tschop M., et al. (2004) Biological, Physiological,

25 Pathophysiological, and Pharmacological Aspects of Ghrelin. Endocrine Reviews,
25(3):426-457). The first 7 amino acid of ghrelin are conserved among all studied
species, however the ability of ghrelin derivatives to activate GHS-R1a in transfected
cells does not seems an indication for the capacity to stimulate GH release in
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membranes (Torsello A., Ghe C., et. al. (2002) Short ghrelin peptides neither
displace ghrelin binding in vitro nor stimulate GH release in vivo. Endocrinology,
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GHS-R1a mRNA has been detected in extra hypothalamic areas like the dented
twist and regions CA2 and CA3 on the hippocampus, substance nigra pars
compacta, and ventral tegmental area, dorsal and medial Raphe nuclei, Edinger-
Westphal nucleus, bridge and spinal bulb, indicating possible extra hypothalamic
25 actions. mMRNA has been also found on several peripheral organs like stomach,
intestine, pancreas, kidney, heart, aorta, several human adenomas and some human
fung, stomach and pancreas neoplasm. (Hewson A K., Dickson S.L. {2000) Systemic
administration of ghrefin induces Fos and Egr-1 proteins in the hypothalamic arcuate
nucleus of fasted and fed rats.- J Neuroendocrinol, 12:1047-1049; Muccioli G., Ghe
30 et al. (1998) Specific receptors for synthetic GH secretagogues in the human brain
and pituitary gland. J Endocrinol, 157:99-106; Guan X.M., Yu H,, et. al. (1997)
Distribution of mRNA encoding the growth hormone secretagogue receptor in brain
and peripheral tissues. Brain Res Mol Brain Res, 48:23-29;; Mori K., Yoshimoto et.
al. (2000) Kidney produces a novel acylated peptide, ghrelin. FEBS Left, 486:213—
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car di ovascyl aL8654& in%humans. Endocrine, 14:87-93; Papotti M., Ghe C., Cassoni P., et.

al. (2000} Growth hommone secretagogue binding sites in peripheral human tissues.
J Clin Endocrinol Metab, 85:3803-3807). Such binding sites showed low affinity for
ghrelin and are pro'bably not ghrelin receptors but peptide ghrelin analog receptors.

25 Heart GHS-R has a higher (84 kDa) molecular weight than GHS-R1a and no
sequence homology, the predicted amino acid sequence for the receptor in the heart
is similar to CD36 (Papotti M., Ghe C., et. al. (2000) Growth hormone secretagogue
binding sites in peripheral human tissues. J Clin Endocrinol Metab, 85:3803-3807;
Bodart V., Febbraio M., et. al. (2002) CD36 mediates the cardiovascular action of

30 growth hormone-releasing peptides in the heart. Circ Res, 90:844-849). The
functional meaning of peripheral tissue GHS receptors and findings in the
cardiovascular system suggest that such binding sites modulate the cardioprotective
activities of peptidic GHS.
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terms of GH release. (Wu D., Chen C., et al. (1994) The effect of GH-releasing
peptide-2 (GHRP-2 or KP102) on GH secretion from primary cultured ovine pituitary
cells can be abolished by a specific GH-releasing factor (GRF) receptor antagonist. J
Endocrinol, 140:R9-13; Thorner M.O., Hartman M.L., et al. (1994) Current étatus of
25 therapy with growth hormone-releasing neuropeptides. Savage MO, Bourguignon J,
Grossman AB (eds). Frontiers in Paediatric Neuroendocrinology, 161-167).
The GH releasing activity of GHS is larger in pituitary-hypothalamus preparations tan
in isolated pituitary, in agreement with the evidence of the larger in vivo GH
stimulating effects. (Mazza E., Ghigo E., et. al. (1989) Effect of the potentiation of
30 cholinergic activity on the variability in individual GH response to GH-releasing
hormone. J Endocrinol Invest, 12:795-798; Bowers C.Y., Sartor A.O., et. al. (1991)
On the actions of the growth hormone-releasing hexapeptide, GHRP. Endocrinology,

128:2027-2035; Clark R.G., Carlsson M.S., et. al. (1989) The effects of a growth
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Maheshwari H.G., Rahim A, et al. (1999) Selective lack of growth hormone {GH)
response to the GH-releasing peptide hexarelin in patients with GH-releasing
hormone receptor deficiency. J Clin Endocrinol Metab, 84:956-959; Gondo R.G.,
Aguiar-Oliveira M.H., Hayashida C.Y., et al. (2001) Growth hormone-releasing
25 peptide-2 stimulates GH secretion in GH-deficient patients with mutated GH-
releasing hormone receptor. J Clin Endocrinol Metab, 86:3279-3283), In animals
and humans there is evidence of GHS and GHRH induced homologous but not
heterologous desensitation, GHS activity homologous desensitation has been shown
during GHS infusion, but not on the intermittent daily oral or nasal administration of
30 the peptide for more than 15 days. (Ghigo E., Arvat E., et al. (1994) Growth
hormone-releasing activity of hexarelin, a new synthetic hexapeptide, after
intravenous, subcutaneous, intranasal, and ora! administration in man. J Clin
Endocrinol Metab, 78:693-698, Ghigo E., Arvat E., et al. (1998) Short-term
administration of intranasal or oral hexarelin, a synthetic hexapeptide, does not
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t hrough a ﬁmﬂfﬂhrﬁm neuropeptide Y/Y1 receptor pathway. Drabetes 50:227-32; Nakazato
M., Murakami N., et al. (2001) A role for ghrelin in the central regulation of feeding.
Nature, 409(6817):194-198; Tschép M., Smiley D.L., Heiman M.L. (2000) Ghrelin
induces adiposity in rodents. Nature, 407:908-13).

25 GHS also stimulate appetite and weight gain. Chronic treatment with GHRP-2
stimulate the accumulation of adipose tissue in NPY deficient mice and increase the
hypothalamic expression of AGRP mRNA in the controls (Torsello, A., Luoni, M., et
al. (1998) Novel hexarelin analogs stimulate feeding in the rat through a mechanism
not involving growth hormone release. Eur. J. Pharmacol, 360:123-129; Ghigo, E.,

30 Arvat, E., et al. (1989) Endocrine and non-endocrine activities of growth hormone
secretagogues in humans. Horm. Res, 51:9-15; Tschop, M., Statnick, et al. (2002)
GH-releasing peptide-2 increases fat mass in mice lacking NPY: indication for a
crucial mediating role of hypothalamic agouti-related protein. Endocrinology,
143:558-568).
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t hought on_ antagonizing it for obesity treatnment, however the consequences
of sucdP anBHgbsiflsiency inobese patients has been reported as reversible after a prolonged

diet and a marked weight loss. The chronic increase on the free fatty acids and
hyperinsulinism associated with the low ghrelin levels may have an important role
causing GH insufficiency in obesity. (Maccario M., Tassone F., Grottoli S., Rossetto
R., Gauna C., Ghigo E. (2002) Neuroendocrine and metabolic determinants of the
25 adaptation of GH/IGF-| axis to obesity. Ann Endocrinol (Paris), 63(2 Pt 1):140-144).
As ghrelin is being found adipogenic and orexigenic it can be thought on
antagonizing it for obesity treatment, however the consequences of such antagonism
lower the GH secretion and are associated with the fat mass increase. (Jorgensen
J.O., Vahl N., (1996) Influence of growth hormone and androgens on body
30 composition in adults. Horm Res, 45:94-88). Long term administration of agonists or
antagonists of ghrelin will reveal which of the two effects dominates and determine
its influence on the energy balance.
In the obese man the circulating concentrations of ghrelin are diminished and
negatively correlated to the body fat tissue and the circulating levels of insulin and
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I nvest  86pdfhémelehhances contractile reserve and intracellular calcium transients in
20 myocytes from rats with post infarction heart failure. Circulation 99:127-134).

On the other hand, animal models with an excess of GH display a shift to a myosin
isoform with a low adenosine triphosphatase activity, they might lower the energy
demand on the contraction process. (Timsit J, Riou B, et al. (1990) Effects of chronic
growth hormone hypersecretion on intrinsic contractility, energetics, isomyosin
25 pattern and myosin adenosine triphosphate activity of rat left ventricle. J Clin Invest
86:507-515).
There are several studies on the cardiac and peripheral effects of GH and/or IGF-,
among them good clinical data pointing to a future role of GH/IGF-I on the
cardiovascular therapy. (Fazio S., Sabatini D., et al. (1996) A preliminary study of
30 growth hormone in the treatment of dilated cardiomyopathy. N Engl J Med, 334:809-
814).
Several synthetic GHS and ’ghrelin have cardioprotective properties in several in vivo
studies improving several cardiac function variables, having a comparable effect with
those of GH. The likelihood of hexarelin haemodinamic profile with those of GH
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139: 432- 4ﬁﬁharBodardt0\MsculHt Ntmﬂds Nventeitleal au(dléQQéorta coronaries, carotid,
20 endocardium and vena cava), in higher amount than to the pituitary (Katugampola
S.D. (2001) [1251-His(9))-ghrelin, a novel radioligand for localising GHS orphan
receptors in human and rat tissue: up-regulation of receptors with atherosclerosis. Br
J Pharmacol, 134:143-148; Ong H., McNicoll N., et al. (1998) Identification of a
pituitary growth hormone-releasing peptide (GHRP) receptor subtype by photo
25 affinity labeling. Endocrinology, 139:432— 435; Bodart V., McNicoll N., et al. (1999)
identification and characterization of a new GHRP receptor in the heart. Circ Res,
85:796-808; Papotti M., Ghe C., et al. (2000) Growth hormone secretagogue binding
site in periferical human tissues. J Ciin Endocﬁnol Metab, 85. 3803-3807).
Even though the administration of high pharmacological doses of peptidic GHS
30 induce a clear but transient vasoconstriction in perfunded rat heart using young rats
with induced GH deficiency by immunization with GHRH, has been also found that
hexarelin can protect against the myocardial damage induced by ischemia ad
reperfusion, such protective activity has been associated to prostacyclin release and
the recovery of Angiotensin Il vésopressor activity. (Bodart V., Febbario M., et al.



I dentification and characterization of a new GHRP receptor in the heart.
C.rc Res, 85:796-808; Papotti M, CGhe C., et al. (2000) G owh hornone
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140:4024-4031). Studies in hypophysectomised rats showed the GHS
cardioprotective effects independents of GH and mediated by specific myocardial

receptors (Locatelli V., Rossoni G., et. al. (1999) Growth hormone-independent
25 cardioprotective effects of hexarelin in the rat. Endocrinology, 140:4024-4031; Bodart
V., McNicoll N., et al. (1999) Identification and characterization of a new GHRP
receptor in the heart. Circ Res, 85:796-808).
Hexarelin increases the systolic ejection volume and cardiac output, and reduces the
total peripheral resistance in a 4 week rat model after the myocardial infarction
30 induction. Although the mechanism of the synthetic GHS inotropic activity is not
clear, there are evidence of the increase in the papillary muscle contractility by action
on the endothelial cells or in the nerve endings (Tivesten A., Bollano et al. (2000)
.The growth hormone secretagogue Hexarelin improve cardiac function in rats after
experimental myocardial infarction. Endocrinology, 141.60-66; Bedendi I., Gallo
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Phar macol ,endogenous peptide from the stomach. J Cardiovasc Pharmacol, 39:779-783; Wiley
K.E., Davenport A.P. (2002) Comparison of vasodilators in human internal mammary
artery: ghrelin is a potent physiological antagonist of endothelin-1. Br. J. Pharmacol,
136:1146-1152; Katugampola S.D. (2001) [1251-His(9)]-ghrelin, a novel radioligand
25 for localising GHS orphan receptors in human and rat tissue: up-regulation of
receptors with atherosclerosis. BrJ Pharmacol, 134:143-149).
Other studies showed that hexarelin, acylated ghretin and even ghrelin can prevent
doxorubicin induced cell death of H9c2 cardiomyocytes and endothelial cells,
probably stimuiating intracellular signalling like the activation of
30 ERK1/2 and Pl 3-kinase/AKT (Baldanzi G., Filigheddu N., et. al. (2002) Ghrelin and
des-acyl ghrelin inhibit eell death in cardiomyocytes and endothelial cells through
ERK1/2 and Pl 3-kinase/AKT. J Cell Biol, 159:1029-1037; Filigheddu N., Fubini A., et
al. (2001) Hexarelin protects H9c2 cardiomyocytes from doxorubicin-induced cell
death. Endocrine, 14:113-119).
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radi ol i gand 25 for |ocalising GHS orphan receptors in human and rat tissue:
up-regul ation of receptors with atherosclerosis. Br J Pharnmacol,

134: 143-149). O her studies showed that 1dexarelin, acylated ghrelin and even
ghrelin can prevent doxorubicin induced cell death of H9c2 cardi onyocytes

and endot helial cells, Brobgﬁ!ﬂ% stinmulating intracellular signalli ng}ﬁlji ke
the activatl ofvefStydieRRRD, SarHemMppcyies; an gndethglish enliszisuggesty; thaynlwdu N. |

et. al. (259pofstutR!dfftclf GASSarRGMbdigidualy thel bl Ridn SEERKIGRE AKTand b
cardi onyocytes and endothelial cells through ERK1/2 and Pl 3-Kki nase/ AKT.
ba
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BCL- 2 (Pangf dnether BHIRRKsubtppe,dbecaliddGbh aigsaee|dghielii 6bes et hativdte GHS-
cardi onyoc%%es fromangiotensin Il-induced apoptosis in vitro. AmJ Physi ol

Heart Gir Physi ol , 286: HL063-H 069). Such data enforces the hypot hesi s of
the exi ste@ﬁ%&:gnd%@ﬂshﬁve & tdoasgmm_v&@mmaﬁy!i&tﬂniapﬁs{iémtdioes

not activate - Rl a. Girelin and GHS have indeed cardiovascular activity
i n hunths, healyadgruniests and qratieots with [ebisonie gaydiag faibise geduekd the systemid t h
chronic cagdi f al: J .eni '

nreage ¢ Tl ifthbe s Wiihas MeReRiaF bitnu BT MbysiFE GLARGR it
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effects OT(Nugaga N.SKalimal M dtral.gabt memebimdrfierand Wotrdoridl efects dRe@kanl nt egr
Conmp Physiol, 280; R1483- R1487; Enonpbto M Na;gaya N, et al. 200%‘3
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e Seror MR Plod Yy By SRS difhagen hes been show Ll
of the neult baslalscubeery abseraed that severab tiopHisdactoby including GH and IGF-| have
20 neuroprotecting properties during the second phase of in vivo hypoxic ischemia (HI)
and has been shown that the activation of the PI3K pathway with AKT
phosphorylation is the mediator of the neuronal survival rate in vitro induced by
growth factors, phosphorylated AKT promoted cell survival and can inhibit apoptosis
by inactivation of several antiapoptotic targets like Bad, glycogen synthase 3 beta
25 (GSK3p), caspase 9 or transcriptional factor modification. (Kulik G., Klippel A.,
Weber M.J. (1997). Antiapoptotic signalling by the insulin-like growth factor |
receptor, phosphatidylinositol 3-kinase, and Akt. Mol Cell Biol, 17:1595-1606)
Another pathway activated by growth factors is MAPK p42/44 ERK. ERK activation
has been found to inhibit the hypoxia induced apoptosis, besides the neuroprotection
30 BDNF in neonatal rats has shown to be mediated by the activation of MAPK/ERK
and treatment |GF-| after HI activates Akt and EKR (Buckley S., Driscoll B., et al.
(1999) ERK activation protects against DNA damage and apoptosis in hyperoxic rat
AEC2. Am J Physiol, 277:159-166; Han B.H., Holtzman D.M. (2000) BDNF protects



grow h factors, phosphorylated AKT pronoted cell survival and can inhibit
apoptosis by inactivation of several antiapoptotic targets |ike Bad,

gl ycogen synthase 3 beta 25 (GSK3(3), caspase 9 or transcriptional factor
nodi fication. (Kulik G, Klippel A, Wjiger MJ. (1997). Antiapoptotic
si.gnalling by the insulin-like growh factor I receptor,
phosphatidylinositol 3-kinase, and Akt. Mt Cell Biol, 17:1595-1606)
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activation o inhibit the hypoxia induced apoptosis, besides
NellRscP 9685778\ : yp popt osi s,
t he neuroprgtgé?fggQggggg%esln neonatal rats has shown to be nediated by the

act i vat i onHekarelPiediRiés tnedbrairedamage dnGan lin afvioemobliel at Hil.vEhis préfettiames EKR
(Buckley S, . .Drisco B.. e 1999) ERK activatiop protects agajnst DNA
damage andréé%SgtgosiékT naﬂ?/péﬁg?'lﬁ’c p$18§p %ﬂé‘ on AHF!?aEP@s{]h& ,p°§9$h'§’5é§ 1@@, Han
B.H , ol tiewsnemeht of BRIOpatBlibly, bssreing sts ftotethive BREEAbortek 2hippbéamipus
hypoxi c-i schem ¢ in .in vivo via the E . Neur oscl ,

ur ERK pat hway. J eur
20: 5775- 578K AUb PPhin o ReEiumpy spaial distihuting ©f 8 RFptection i Sofrstatad tx Hi .
Thi s prot egfl 1BEalizBtior} 8f 6HE@chptofind f\aﬁar@ﬁ'ﬁgé.ﬁwehe@h%wriﬁwm, &tull @@bsNg the
possibility of the oS involvenent of P13K pathway, observing its protective
effect to émwtéxt*lonnmé%ﬂlmng iReptide Jlexauelim trduces t nepnatal | krainrinjup saridal

di stributi f ' i | : ' [ .

Ceceptor TP RAKEHBEBHRhbe' Kins 3 oRbGthdrtaron Fondkehinb BBl b At
Hor nont) Ret&#iLodi £dpE. dGarkiaragom J edtiabg1983)n dioghlizatinnandj antygenydof
alters Aktl G“XC en Synt ha§e Ki nase- 313 hoaghor I‘ation. Enc{ocri ol , 146:
2665 10 4699 BRMeRerecepiRegane Sxgression & the gentrpl nerygus SYHERL eV HP6h and
ont ogeny 0Res,974_3.2\ﬂ512l39;f8§mﬁe 298 A0 SiringdMne ESQF&%ﬁi(QooimFMhQﬂﬁhbﬁé agey vous
system Dev Brain Res, 74:225-233; Scheepens A, Sirimanne E. S., et_al.

(2001) Gr oWRHORD FRSAUe Hactar dusing JeaPvarkdeame GNS: ipurguNPHEPSEEEE9.104:676m ONS
(2001) @ o . PRy L t
I njury ﬁé@f%mc‘ﬁnd%gé Q]gggesl ﬁﬁ%te t%q%gﬁfr{ég@: E%ﬁe&%ggﬁfe%ttn géﬂld be GH

hexarelin protective effect Cou ted or exarelin
shar e thmoedigachwaySHf andt hexagelin sparst esomiman pbtiwaysefoGHBe ReetRirotastiorbeen

e B Bh it B B P HEbH By VBl L8 Bl e r
| GF-1 in hggeifsttationsof GeIRbEI touadulhigie amaep physiclogival conditions tskawedldnhough
has not - beBReESE 1R INESPEIGHH! It BaipipeanS, SHERRIFS hipecsarius B h ot her
hand if | Grdexvafhaligh TR dcti bR tHeOincRfasBeafaihe! IGF-¢fdxprdstidn th@¥hmebe
al so expected a reduction of the brain damage in the striatum as |G|
receptéft s effact hlasswaitbaaneforind in hexarelin treated rats 24 hours after Hi, on the other
hand if IGF-1 was an important mediator of hexarelin effects it could be also expected
a reduction of the brain damage in the striatum, as IGF-1 receptors are present there.
(Frago L.M., Paneda C., Dickson S.L,, et al. (2002) Growth hormone (GH) and GH-
releasing peptide-6 increase brain insulin-like growth factor-1 expression and activate
25 intracellular signalling pathways involved in neuroprotection. Endocrinology,
143:4113~4122; Guan J., Williams C., et al. (1993) The effects of IGF-1 treatment
after hypoxic-ischemic brain injury in adult rais. J Cereb Blood Flow Metab, 13:609-
616). Hexarelin also activates PI3K pathway in the Central Nervous System (CNS)
after HI but it does not affects ERK phospharylation, IGF-| in contrast activates both
30 ERK and P13K pathways.
Hexarelin increase the phosphorylation of the IGF-l receptor in the absence of an
obvious induction of IGF-I, the phosphorylation increase could be due to a receptor
transactivation by hexarelin or an endogenous ligand. Previously has been reported
that GPCR agonists like angiotensin-Il, thrombin and endothelin can stimulate the



(Frago L.M, Paneda C., Dickson S.L., et al. (2002) G owth hornone (GH) and
G+ releasing peptide-6 increase brain insulin-like growh factor-|
expression and activate 25 intracellular signalling pathways involved in
neur opr ot ecti on. Endocrinol ogy, 143:4119-4122; Guan J., WIlliams C., et al.
(2993) The effects of 1G-1 treatnment after hypoxic-ischemc brain injury

in adult r J Cer ood Fl tab, 13:609- 616). Hexarelin also
activat es @%@ka{a‘élpﬁﬁg} %PW*E@"@M@ F@PWREX %'u_setﬁ}s@.gﬁﬂl aqsya'_ epdapepfiflagsy; | t
does not ajphifitsS nERSpRpASRhRdad | fansdcilration Bbf CAHY liAsllinAKe! ?9%\!??1 ladthy 30
ERK and P13K pat hways. Hexarelin increase the gags horylation of the | G-I

recept or i fPoeRiOr-Ast sat supsval pathway. &agcenBast 6 -38f; Zahradka P., Litchie
hosphoryl gt i i n ; o) [ |
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i nsul i n-1i Kge peasbrotéatbieasffect etRpiapelintidesfdtisea 1ol beaneRtdY\Piimalighyein Res,
61: 3294- 3298; Zahrfa(g‘léa FW Litchi B., et al. (2004} Tr ansagél vation of the
insulin-li !@QP@'P%\/\P ht Acliciy ?@Ee&'ﬂﬂgh li/{“ﬁ@ﬁ@?’ signalling en the Pl egceptor
downst r eamyiji@Bahtrib(e tb'tRETEAIRBAGF HeDibindakdade/Pe 1 receptor to

phosphat i dyl i nositol 3-kinase. Endocrinol ogy, 145:2978-2987). The

neur opt®tective effect of hexarelin does not seemto be nmediated primarily

by an i ndﬁgf(?ir"ga dgﬁchﬁﬁi"%d@g{ihvé‘?@%et hough a increased signalling on the

| GF-1 recep cou contri e reduction of the brain damage. 10
Det ai | ed dimsgpifeptfi the wast woek ionvibist fiekth, descsped in tie stade ohthe ady it iDevidanis

field, d I bed | h . th It Ld h |1
ghrel | n'm RYRET Skl hugtd ivimBlie, & PeRlids, Aot thBe Bt PRB pep R RET s &R baf b
of exerti ngapable ppexarhhg afl passibRNanstidrs dttibated @ ghrelh imtHeodghaisar, Galrigsm

being 15 preferred the usage of conpounds of peptidic pnature, having a
| ar ger 1%t ripfefairey the i“ﬁ?g%rqqt%mﬁ"% e%k PEPY '%rﬁ‘ag-fresﬁ‘é’ﬂ‘"ﬁeﬁt|?£996 %ﬁ&ﬂﬁ@% i s

const r ai negllaM@V e déscribon'oEsud pRidid'ahatbgs isleorsfbMRaNRNever Yo i gy aci ds

as part of the cConpositions. Taking Into account the inportance of the
pepti di ¢ sefdras rajugl Bsstereochemigty\araine lagidssqrar efdhecanpostiogs.and t he

a1 o gor SO G ApGURCheoREnas GBS BERHs spERtagel BRI HG Bl 0"
descri be, descebéa dindtionstand the rcapatitynef suthniceapoundls earutheserafocang epdi ndinc
natur e20 endocrine functions. in a farge variety of organisms, systems and cells, the present
invention describe, in effect for the first time chemical molecules of a peptidic nature,
with internal cycles and composed solely of amino acids with an L stereochemistry
for the chiral carbon, capable of exerting due to their chemical structure, similar
functions of those attributed to ghrelin, des-acyl ghrelin and other peptidic GHS,
25 including but not restricted to the GH releasing capacity, cardioprotection and in
general functional improving of the cardiac muscle and the reticuloendothelial
system, neuroprotection that does not only includes the brain but all the nervous
system cells, and the control and regulation of appetite including the regulation of fat
and energy metabolism.
30 The peptidic chemical compounds described in the invention have an structure
allowing them to fulfil the requirements to bind the ghrelin specific receptors and at
the same time the receptors described for the binding of other secretagogues

performing all of the aforementioned functions



with internal cycles and conposed solely of amno acids wwth an L
stereochem stry for the chiral carbon, capable of exerting due to their
chem cal structure, simlar functions of those attributed to ghrelin,
des-acyl ghrelin and other peptidic GH4S2025 i ncluding but not restricted to
the GH rel easing capacity, cardioprotection and in general functional

i nprovi ng of the cardiac nmuscle and the reticul oendothelial system

neur opr ot et RoPARtiRar derlization. e inventian mefers; i chemigal sueleaylps th?é"r?gem?ous
syst em cel fohowingttieirgont rol and regul ation of appetite including the

regul ation of fat and energy netabolism 30 The peptidic chem cal conpounds

described in the invenl.i cihahaxfha,dr)(ﬁ[ﬁmgtl&b.e] X@[AOW ndAchefdio ful fil the
requirenents tao bind the ghreli ific rece t time
e coopt Biege Aerd baing Aot Soba i1 e SRPT Ik Skgsgiudts. A8 E8in ng
all of 4henat & TRRNLEARARY it Lﬂ?ﬁﬁﬂlﬁét&m%oof hntod4 Pkiduel] ab BfalL- élﬁidooacldﬁhe
invention refers to chem cal nol ecul es having the fol Iovm ng structure: 1

[ Aal. . . Aa"$elected flom thenset of [Brof e, Ala, PhecTrpy LyanAser AsmCly Sin- Gl hsuaci ds

sel ect ed f , t
varying i nM%dry?natl Qh L?ﬁr@l/ﬁ't %%ngﬁﬁcﬁugm %gbﬁg%édﬁrﬁcngrévtla nstr% s"ect ed
from t he sselected [ffanp the sef offag, Bhe,Proy Mal, ITins, Ghg FHis A8, Asnu As@i irp.dwy, Leu,

Nt e o e, K YEeo 12, S8R Rt s o Pigts SR M &y 1 Al Bolp2m "

Asn, Adp, ffaitpral*dyhot witheut feit,in Aumber GK1yy X, Idre]L amﬁroyaom Irmtmhblnoatmmn of 1
l.imt |n nunber, X1

to 5 d d t
Vo are tihebiie aiiima consletisbognfl Jeinig, o iDemal bk rusing vy, Sraiens

bound for md&ﬂtt@ﬂfdr'ﬂﬁéaiﬂ@ét nﬁk@lrasmgsa iediAg CoRfpRlhE s a b ion for the direct
link or u5|ng a bindi ng conpound as a bridge Cbnpound elonglng to the
st ruct ur al Cempeyads B?l@ng‘ﬁﬁ\m ﬂ?&%Stﬂéﬂt‘F@hﬁlaSS%ﬂﬁsﬁs flewg:SEC. I D NO 1)

15 A222 HGSKFDLEFG (Nﬂgoé% I D N@gidp g,a@ﬁdSWFDLDW@SggE@ d)%)zes ) A224

SSDFKLYWG (SEC. I D A225 “ALDFKPNI SEC. I'D NO 5 DFKPFAI
(SEC. 1D NO 6) 20 MHSKGYH_@!SE@EEFGID NO.  7XSEG2 3 NEKFBDL SPEHQ (SEC. | D

NO - 8) A223 HCKFDLDWH (SEC. ID NO: 3)
A224 SSDFKLYWG (SEC. iD NO: 4)
A225 ALDFKPNIP (SEC. ID NO: 5)
A226 STDFKPFAI (SEC. ID NO: 6)
20 A227 HSKGYDLDH (SEC. ID NO: 7)
A228 GKFGDLSPEHQ (SEC. ID NO: 8)
A229 HAKPGGIDPEQ (SEC. ID NO: 9)
A230 GKFDSPEHQ (SEC. ID NO: 10)
A231 GGGKFWDIPHH (SEC. ID NO: 11)
25 A232 HKGIDSPEQH (SEC. ID NO: 12)
A233 GKFDLSPEHQ (SEC. ID NO: 13)
A234 GDAGAKLLSSR (SEC. ID NO: 14)
A235 GMEAGIKLCHRQ (SEC. ID NO: 15)
A236 GEGYKLDERSQ (SEC. ID NO: 16)
30 A237 GGEAGKLCPPRY (SEC. ID NO: 17)
A238 GLEFKLLHQ (SEC. ID NO: 18)

Were the underlined amino acids are linked by the side chains,



A229 HAKPGGE DPEQ (SEC. ID NO 9) A230 CGKFDSPEHQ (SEC. ID NGO 10) A231
GCEKFWDI PHH (SEC. ID NO 1.1) 25 A232 HKG DSPEQH (SEC. ID NO 12) A233
GKFDLSPEHQ (SEC. 1D NO 13) A234 GDAGAKLLSSR (SEC. 1D NO 14) A235
GVEAGQ KLCHRQ (SEC. I D NO 15) A236 GEG®ILDERSQ (SEC. 1D NO 16) 30 A237
GGEAGKLCPPRY (SEC. ID NO 17) A238 GLEFKLLHQ (SEC ID NO. 18) Were the

der | i ned_ani b 21 The af t d
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honol ogy rmdel | i ng, nol ecul ar dynam cs and exhaustive confornati onal search

t echni ques! O@OWemﬁslhﬂec@aﬁi%u%ﬂm@ﬁ| R exhavstiyersesiosmakional sigareh based
in the nodglchh ghrelin and ot her secretagogues, based upon the
receptor-Iligan | nteractl ons a virtual library was built with several

t housan? ofonse the rapeptorivas mgdeliachbinding raedeals wete builttbaspdin thenmadelling of

conf ormat i | or med
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wer e sel ectietdak ephtﬁaemtwag bailtemdth severattthoasaridinof istiictures hevieg chweh cal |y
synt hesi zed_and, t.este several .in vivo and in vi syst.ens fter t he
bi ol ogi cal © dla%rgagggsﬁq?e% 'g <A veqnformagional analysis nﬁ”‘he%v ”%B?I&?I doc

gener at ed agsbrinient sidsusdriorMledaitrlings te /ekeptoEARABED to seek for a Iarger
action on the biological systens, having nore specific structural 15

regul at® t | Basedrpa tl‘ﬁv@?ﬂ'Y%ﬁ ERTYIE plcerpiaunsisyweisnesiegted Jepeasenting speeral
af orenmenti ?ﬂﬁﬁu@?@ﬁﬂ@gﬁhat ﬁ&'e él‘l'ﬂgﬁ f%\@@%&@&d Qﬁ(ﬁ“?é 8d i ?éVeralatHywvo

nol ecul e o em cal nature SI nor e the am no aci
sequence tand mg'érajewembeaﬂemmmbwlqgmaéIassm m@agmnpmr)qs wats ce;nnugw:zed

"% . 2o gL ot ool RS U Rl A e
real i zati oforod lakhgeri agtent ioon the hEolpbisahaystetrisc ahavimgrosiet ispecific osttuetural one
or m)r% of retgﬁf:arﬁiescrl bed conpounds or its allowed salts, along with
The invention also includes any homolog variant of the aforementioned compounds.
Being understood as “homolog variant” any molecule of chemical nature similar in
70% or more of the amino acid sequence to those described in this invention (page
21), including non-natural amino acids, with a structure allowing it to perform the
20 same effect of the hereby described compounds.
In another preferred realization of the invention, the pharmaceutical composition
contains one or more of the described compounds or its aillowed salts, along with
acceptable additive or vehicles for the application purpose. Also it is part of the
present invention, the use of the compounds for the manufacturing of medicines,
25 nutritional supplements, or other formulations of human or animal use in aquaculture
or other breeding or animal improvement activities, in vivo, in vitro, in body
associated devices or in devices for controlled release to the medium, associated to
the action similar to other GHS, directly related or not to their endocrine acfion,
The molecules described herein were defined by the capacity of interacting to the
30  human ghrelin receptor, but we can not rule out another proteins not having similar
structure or amino acid sequence but have the capacity to bind this type of
compound and affect in any way their biological action being by activation,
potentiation, repression, competition or synergism with other substrates, or by any
mechanism, described or not but experimentally documented.
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Description.of the figures
Figure 1: Effects of the treatment with compounds A221(a), A228(b) y A233(c) in
the prevention of Doxorubicin (Dx} induced myocardial failure.

25 Figure 2: Protective effect of compounds A221(a), A228(b) y A233(c) on forced
stress in Dx treated rats.
Figure 3: Effect of the treatment with compounds A221(a), A228(b) y A233(c) in time
and reversion of Doxorubicin induced dilated cardiomyopathy in treated groups with
doses ranging from 100 to 500 ug/kg of animal weight.

30 Figure 4: Effect of the treatment with compounds A221(a), A228(b) y A233(c}) in the
survival of animals with doxorubicin (Dx) induced dilated cardiomyopathy.



Figure 1. Effects of the treatnment with conpounds A221(a), A228(b) y A233(c)
in the prevention of Doxorubicin (Dx) induced nyocardial failure. 25 Figure
2: Protective effect of conmpounds A221(a), A228(b) y A233(c) on forced
stress in Dx treated rats. Figure 3: Eff28ct of the treatnment w th conpounds
A221(a), A228(b) y A233(c) in time and reversion of Doxorubicin induced

di | at ed cardi onyopathy in treated groups with doses ranging from 100 to 500
g/ kg of anExam ght. 30 Figure 4. Effect of the treatnment with conpounds
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Exanpl e 2: Pr dventrippunst | NEergyiKiliraol) qn  Cotpauhdieal EnergEELimod) ||s. PC12
cells were stagred 5“175 2 —ct *gae Hasks—enVEM-contai r“é‘." 5%bBoOVvi ne
foetal serum and f@% hor e ser'ﬁ?‘n wi t h {50 pg%ﬁd gentjam ci 75 '%el | s were
i ncubated at [37Can25% CO2 Taggeduce difiergnfy ati on cellqp ygere transferred
at a density at

A223 -43.76 A232 -50.30

A224 . -42.93 A233 -58.06

A225 -54.99 A234 -63.14

A226 -40.00 A235 -45.94

A227 -41.01 A236 -45.20

A228 -40.93 A237 -50.01

A229 -52.25 A238 -51.11

10
Example 2: Prevention of NGF deprivation induced death on PC12 cells.
PC12 cells were stored in 75 em? culture flasks on DMEM containing 5% bovine
foetal serum and 10% horse serum, with 50 ug/ml gentamicin. Cells were incubated
at 37°C in 5% CO; .To induce differentiation cells were transferred at a density of
16 1X10* to polylysine covered 96 well plates in NGF supplemented DMEM media for 7
days, with medium replacement every 2-3 days. After differentiation cells were
incubated with peptidic GHS analog compounds, at different concentrations for 72 h.
Cell survival and proliferation was determined using the Promega non-radioactive
cytotoxicity proliferation assay, Cell Titer 96, based in the conversion of
20  3-(4,5-dimethyltiazole-2-yl)-2,5-diphenyltetrazolium bromide (MTT) in to a
spectrophotometrically detectable product. After deprivation of NGF medium is
removed and 15yl of the DMEM dissolved dye is added, after 4 hours of 37°C



15 1X104 to pol ylysine covered 96 well plates in NGF suppl enented DVEM nedi a
for 7 days, with nmediumreplacenent every 2-3 days. After differentiation
cells were incubated with peptidic GHS anal og conpounds, at different
concentrations for 72 h. Cell survival 24nd proliferati on was determ ned

usi ng the Promega non-radi oactive cytotoxicity proliferation assay, Cell
Titer 96, pased,in (M]e conversi on of 20 . .
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A227 3.06 A236 3.00
A228 3.99 A237 3.33
A229 3.41 A238 2.04

Example 3: Prevention of the induced neuronal damage by Hydrogen Peroxide
addition to a primary culture of neurons.

10 Primary cultures of granuiar cerebellum celis were obtained from 7-9 days Wistar
rats. After a rapid dissection, rat cerebeliums were submerged in a cold solution and
meningeal membranes were removed, each organ was transferred to a 2-3 ml fresh
medium solution and finely sliced. Cells were dissociated using a Pasteur pipette
and filtered through a nylon 40 mu.M membrane (Falcon, Franklin Lakes, N.J.). The

15  number of viable cells was determined by cell counting in a hematocytometer with
tripan biue as a marker. Cells were cultured on polylysine covered 96 well plates at a
density of 6250 cells in 200 m! final volume. Cuitures were kept at 37°C in 5% . CO;
after 24h, 10 pM of cytosine arabinofuranose (AraC; Sigma) was added to inhibit the
proliferation of non-neuronal cells.

20 The capacity of neural damage prevention was tested adding 500 pM hydrogen
peroxide in different concentrations of peptidic GHS analog compounds, Cell
survival was determined using the Promega non-radioactive cytotoxicity proliferation

assay, Cell Titer 96 (Promega).



density of 6250 cells in 200 m final volume. Cultures were kept at 37C in
5% . CO2 after 24h, 10 pM of cytosine arabi nofuranose (AraC, Sigm) was
added to inhibit the proliferation of non-neuronal cells. 20 The capacity
of neural danage prevention was tested @8di ng 500 pM hydrogen peroxide in
different concentrations of peptidic GiS anal og conpounds, Cell survival
was determ ned usi ngdt he Pronega non-radi oactjive cytotoxicity proliferation
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A229 1.33 A238 1.00

5

Example 4: Demonstration of the biological activity of the peptidic GHS analog

compounds in fish.

IGF-I mRNa was determined in the liver of intraperitoneally injected tilapias

monitoring also the GH level time course, showing the peptidic GHS analog
10 compounds as able to stimulate in fish the GH levels in the bloodstream and at

incrementing the IGF-1 mRNA levels after the injection of the compounds as shown

in table 4.

Table 4. Normalized IGF-i mRNA levels to a non related synthetic peptide

control group.

Compound IGF1 Compound IGF1
A221 1.32 A230 1.48
A222 1.115 A231 1.39
A223 1.40 A232 1.23
A224 1.41 A233 1.69
A225 1.38 A234 1.17
A226 1.13 A235 0.9
A227 1.28 A236 1.13




A222 1.115 A231 1.39 A223 1.40 A232 1.23 A224 1.41 A233 1.69 A225 1.38
A234 1.17 A226 1.13 A235 0.9 A227 1.28 A236 1.13 26 A228 1.18 A237 1.201
A229 1.09 A238 1.24 Exanple 5: Experinent on juvenile tilapia treated with
peptidic GHS analog conpounds: 5.1 G o®6h acceleration on tilapias treated
intraperitoneally (ip) with peptidic 5 GHS anal og conpounds. The conpounds
wer e di ssol ved i p—a—sodium phosphate (PBS). bhuffer solyution and nj ect ed
twice a week, duri ngptzlgﬁee weeks1dB 0.1 g/ g 683hunid i sh 481 ght
(gbw) . Conpounds were gried[Tndy b?(]ual ty toagsgroup pf—Igzpte1il apias
with an averagej weight of 6p.41 g and a contrpl group wifh an
average wei ght of 10 60.58 19.67 g was receiving PBS only as a control,

measuring the avera ever al ni mal nt wer e
bl | ed wEEmRIE PodRsEet, of BintEanE e fadcwipptial SHY ahalbs

i denti fi catompouldeei ght increase was obtained in the treated group wth
165% peak relative to the control group as shown in table 5. 15 Table S.

Wi ght i ncP énémwfhamfsratf% on {Wgpias ngBt?H indrapegitanealfyo Gip) wath gestificy of
the cory r oGH Sh éight inc. (% Conpound Weight Inc. (% A221
98.0 A230 158.0 A§22 6.2 A231 150.2 A223 105.0 A232 160.1 A224 132.7
A233 165. 0Thazempopod® werg Aigsoives! insa zedie? phogpigge dBBS) adiey soBdioo axgl36

2.2 S L, U e ™

{gbw).Compounds were applied individually to a group of 10 male tilapias with an

average weight of 60.41 + 10.36 g and a control group with an average weight of
10 60.58 £ 19.67 g was receiving PBS only as a control, measuring the average weight
every week, all animals in the experiment were labelled with microchips (Stoelting
Co. Wood Dale, USA.). for proper identification. A weight increase was obtained in
the treated group with 165% peak relative to the control group as shown in table 5.

15 Table 5. Weight increment in % for the treated group taking as 100% the

growing of the control group.

Compound | Weightinc. (%) Compound Woeight Inc. (%)
A221 98.0 A230 158.0
A222 96.2 A231 150.2
A223 105.0 A232 160.1
A224 132.7 A233 165.0
A225 120.0 A234 110.6
A226 122.4 A23% 89.9
A227 139.9 A236 99.0
A228 130.6 A237 100.0
A229 126.5 A238 129.4

In the same experiment we have studied the presence of monogeneous Trichodinics

and Helmints on the animals used in the assay to observe and compare the
20 extension of the invasion of pathogenic agents in the freated group. Table 6 shows

the comparison with the non treated animals that showed six crosses as average.



and Helmnts on the animals used in the assay to observe and conpare the 20
extensi on of the invasion of pathogenic agents in the treated group. Table 6
shows the conparison with the non treated aninals that showed six crosses as
average. 27 Table 6. Intensity of the pathogenic infection with
Trichodinics and Hel mnts in treated ani mals. Conmpound Pat hogens Conpound
Pat hogens A221 +++++ A230 ++ A222 ++++ A231 ++ A223 ++++ A232 ++ A224
++++ A233 ++ A225 ++++ A234 +++ A226 +++ A235 +++ A227 ++++ A236 ++++
A228 +++ A237 +++ A229 +++ A238 +++ 5 5.2 Stinulation by imersion, of the
growh of tilapia (Oreochroms sp) larvae wth the peptidic GHS anal 0gs.

G owt h st |'Fﬂ.b|atﬁ tntensity of the pathogarnic infleation sdthiTuchodsyics and\Heimietsdn
perforned H;gs groups of 100 larvae with 0.01g average, using the
pepti dic ana 10 in a 100 pg/L concentration, tvvl ce a week using an
imrersion tin X e ee a sty mul ati on
of 155% of average ével gl(?;t Wa?stg%#%"{'%ed asﬁ?ﬁ’wu’rcﬁ tclb| gawégwéatl ve to the
control group t hatA2gds redei vi rg+PBS | jmersiaAp3®. 28 |[Tabl e+4# Wi ght

increnent in %—f—w—t—he—t—%ai—ed—gi_gup—t—am_ng_ac 100%-t he —grow-ng-off the
control group. Cofi¥##nd Wi ght ¥%¢ (% Corrpd’t?ﬁ’& Veei ght Inc++(% A221 97.0

A230 150.0 5 Nd%.u 3T I A223[ 102 (h 23332 1483 AGq4 130710 A233
120

155.0 A225 98.0 16
A224 ++++ A233 ++
A225 ++++ A234 +++
A226 +4+ A235 +++
A227 ++++ A236 T
A228 +++ A237 +++
A229 +++ A238 e

5.2 Stimulation by immersion, of the growth of tilapia (Oreochromis sp) larvae

with the peptidic GHS analogs. .

Growth stimulation experiments on tilapia Oreochromis sp. larvae were performed

evaluating groups of 100 larvae with 0.01g average, using the peptidic GHS analogs,
10 in a 100 ug/L concentration, twice a week using an immersion time of one hour. Qn a

three weeks course a top growth stimulation of 155% of average weight was

obtained as shown in table 7, relative to the control group that was receiving PBS

immersions.



A226 120.4 A235 90.0 A227 140.6 A236 105.0 10 A228 132.0 A237 109.9 A229
125.0 A238 112.6 During this experinent |ysozyne |evels were al so nonitored
and an increase of this immunity nmarker was obtained in the treated animals
as shown in table 8. 15 Table 8. Lysozy®8 |evels of the treated ani nals
relative to the control group. Conpound Lysozyne Conpound Lysozyme A221

265 ' A225T4biga7INelabt Fncromens in By fa5 bortrastedagsoun ki gs 100% theros
1. 08 A237 grdWing/s¥dfie bohrdhgt8up. 33 29 Exanple 6: G owi ng of shrinps v

Li topenaeus vananei by dipping in a solution of the peptidic GHS anal ogs.
Shrinp | arvae i ted two four dips for one hour every three days

were.subiec 1 pS, ) Y

with different CoERIUNG (GWeightingd”dt | oCogmounthd cWeight Ing: 86 was
subj ected to t‘hE”“§ ame{frequ of —dirppiT rt g EeA AsTa resul t
it was observed trll\azai n tihe tr:%?%d group t e3 ual ijty of %ﬁe‘flarvae was

i nprovesgl withja 12Q22250% wei ghtogai n and 10A23% of isize itg&r.ease as shown in
tabl e 9, showthg—slsgo-alHarger—nunber of gill ram flications and-rostral

modi fications| Bé%Zdes it was W8Ehd that nA#SReral| in t ht#&Peated|group the
ani mal s had a[TOWL30 NMUSTUT an3@fil €T CONT ERH33gNd fetter yay ges of | RNA/ DNA,
Pr ot ei n/ DNA, \,homa t he | hi gher "acti vati onmgf'jgt he |met abo @s?n in the treated

| arvae. Tabl e|9. W&28ht and si ZA#8.0ncrengent A23% for| t he tt26ed gr oup t aki ng
h

D

as 100% the growrngof—the—eontrgt—group—Carpound—\eirght—tpe—C(% |
Compound Vi ght | &226(0y /1 si 2d2PAc. (A s PéPnc. (AP 120 11112, 0
A230 150.0/128.6 A227 140.6 A236 105.0
10 A228 132.0 A237 109.9
A229 125.0 A238 112.6

During this experiment lysozyme levels were also monitored and an increase of this
immunity marker was obtained in the treated animals as shown in table 8.

15 Table 8. Lysozyme levels of the treated animals relative to the control group.

Compound Lysozyme Compound Lysozyme
A221 1.01 A230 _ 1.33
A222 1.43 A231 1.89
A223 1.62 A232 - 241
A224 1.37 A233 2.68
A225 1.43 A234 2.77
A226 1.17 A235 1.90
A227 1.52 A236 1.42
A228 1.08 A237 1.01
A229 1.15 A238 1.33




A222 121.0/112.2 A231 130.0/123.0 A223 120.0/110.9 A232 132.8/123.0 A224
127.0/116.0 A233 143.0/124.9 A225 121.0/112.6 A234 123.6/114.2 A226
120.1/112.2 A235 121.0/112.5 A227 128.6/118.5 A236 121.01112.0 A228
128.2/118.9 A237 127.0/116.2 A229 126. 29115.9 A238 129.2/117.9 15 This
experinment was al so perfornmed in production conditions for conpounds A221,
A228 y A233, with a 20% of higher, survival conpared with the controls,

keepi ng a EX3MpIR &' Growing wfosbrimnase viwditgrenaews J6yamer By dipRingsiod ng on
the treat egolufdhnBt the pphidiCGHYARABESI Ly on the size distribution with only
a 30% and a 8% of 20 variation coefficient in weight and size respectively,
on cont r asShiimp larvagowersl sgbjestedntwh fouiodips,r featang hewupveryothraex daps avith:
Gowth sti ' i ' |,et I t.at i | {

pept i di o et BRpliho 2His 08 W' RUE, The oBHER GRER. ot Holtclel i e,
post - | & vasame fretjaersgnofdigting withst mpAr B8A. of Li t openaeus vananei were fed

with the aforenenti.oned diet in rall e 5 wth cont r ol 0 wi th 1% BSA
addi t 1 on. “Aha BRPbdt Wa otsstves tF I i trpete drbdp the ABklihar 3hS b i ng
the ani maliggroved With 4102DrE5096 vdiigit Cqlie andNMRD-28esf SigaNAcREs® HRMHMh i Si ze

I ncrease of 30-40 % conpared with the control_ group as shown in table 10.
10 Tabl e 1igbleP 8hqwing @aona 'argesnumpet aboil ramificatigne apd ragtral gnedificaligns « ne

growi Nng  Ofadiies ¢ : i 9 ] . (A
%21 190, o It FaBe Poull Sieb n, SERERLI e Feaby Tuqbi e RRpBAS ha S Soel.
131. 2 Hp33mysgilar waEzcongantank better3aalges oD ROIAIBNAY Pro®i/DRA, hoadmrthe39. 0
A236 137. 0higher activation of the metabolism in the treated larvae.

Table 9. Weight and size increment in % for the treated group taking as 100%
the growing of the control group.

Weight inc. (%)/ Weight Inc. (%)/
Compound Compound

Size Inc. (%) Size Inc. (%)
A221 120.1/112.0 A230 150.0/123.6
A222 121.0/112.2 A231 130.0/123.0
A223 120.0/110.9 A232 132.8/123.0
A224 127.0/116.0 A233 143.0/124.9
A225 121.0/112.86 A234 123.6/114.2
A226 120.1/112.2 A235 121.01112.5
A227 128.6/118.5 A236 121.0/112.0
A228 128.2/118.9 A237 127.0/116.2
A229 126.1/115.9 A238 120.2/117.9

15
This experiment was also performed in production conditions for compounds A221,
A228 y A233, with a 20% of higher survival compared with the controls, keeping a
stimulation of 110% on the weight and 30% in the size, showing on the treated
animals a better homogeneity on the size distribution with only a 30% and a 8% of
20 variation coefficient in weight and size respectively, on contras with a 77% and 30%

in the non treated group.



A228 140.0 A237 132.0 A229 140.0' A238 130.1 7.1: Artem s saline

encapsul ati on The peptidic GHIS anal ogs were bi oencapsul ated in Anem a to be
fed to 15 Litopenaeus vananei post-larvae. For the encapsul ation the
conpounds were added in a 1 Orm/L left 30or an hour, harvested and washed.
The animals were fed four tines a day for one nonth while the control group
was fed with BSA encapsul ated Artem a The effect was measured with an
optical ni Exampler: Grewlesimulatien in shrimpssby theydietany supplementation with e
The encaps : increased the growh of the 20 aninmals in a 30 to
40%respec%ﬂeﬁ% t tgemtg?g?w oup with a highly significant difference

(p<0. 001) #%ke peptidici GHSabhalogy wese indluded al 1% B 2epostcdanmencrustacesrd diett he

treated gr i %.t | . trol.. ar . d

S 7o Inc. oR-RRREaf (Aoapies vanaley WoRdiorfuh 5 G3RhQlioHeR ey s BARARE 1 5
140. 2  P22&ith 32cdhtrbP gebupdNitd 1% ABBA ddtiitidh. ARdffedOwas mMeaturdBWitA atleifticaB5. 0
A226 132.0 A235 134. %Mﬁ? 140. 0, A%36 188.0 A228 140.0 A237 136.0 A229
140. 0 A23gMicigmgterangweighingdhe animals B3P ddng PECESIPRSPARL rats of the
peptidi ¢ Grige afile@9SompouriFpreflited 4 Rizddihepdaxrabh o0t 9 Sonfisdied Mittdd | at ed
Car di onyopathy (DCM) fermale Wstar rats of 160 g were treated with 2ng/ kg
Doxor ubi ci eentot graup-asshavn ielakle 100 group of this rats was also treated in
parallel with conpounds A221, A228 10 or A233 intraperitoneally at 5009/ Kg
during the 8 weeks of Dx treatnent, another Dx treated group was al so

recei vithg Tablertd). Siteincrement in f4 fordhe tremted geowp kakingas 10athe gréwing he
experi mentg{;a ot hertrérou of untreated Wstar rats of the sane age was used.

After the SOMTERTER: all the rats were tested with an echocar di ogram

to test the welgreghAd T SIZTAET () T SCompotid v oI S he! (%)
A221 130.0 A230 140.0
A222 131.0 A231 140.1
A223 1316 A232 139.7
A224 131.2 A233 140.1
A225 130.0 A234 138.6
A226 130.4 A235 137.0
A227 139.0 A236 137.0
A228 140.0 A237 132.0
A229 140.0° A238 130.1

7.1: Artemia salina encapsulation
The peptidic GHS analogs were bioencapsulated in Arfemia to be fed to
15 Litopenaeus vanamei post-larvae. For the encapsulation the compounds were added
in a 10mh/L left for an hour, harvested and washed. The animals were fed four times
a day for one month while the contro! group was fed with BSA encapsulated Artemia
The effect was measured with an optical micrometer and weighing the animals in a
0.1 mg precision scale. The encapsulated compounds increased the growth of the
20 animals in a 30 to 40% respect to the control group with a highly significant
difference (p<0.001) as shown in table 11.
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Example 8: Cardioprotective effect in rats of the peptidic GHS analogs.

To reproduce the physiopathogenic effects of a Dilated Cardiomyopathy (DCM)

female Wistar rats of 160 g were treated with 2mg/kg Doxorubicin (Dx) during 8

weeks. A group of this rats was also treated in parallel with compounds A221, A228

10

or A233 intraperitoneally at 500pg/Kg during the 8 weeks of Dx treatment, another

Dx treated group was also receiving saline scolution as a placebo, and as a healthy

control for the experiment another group of untreated Wistar rats of the same age

was used. After the 8 week treatment all the rats were tested with an

echocardiogram, to test the ventricular functionality and assess the ventricular

15

gjection fraction (VEF).

As seen in fig.1 rats receiving the parallel Dx-compound

A221(1a), A228(1b) or A233(1¢) slightly modified VEF (p>0.05) with respect to the
healthy control, in contrast the group receiving placebo suffers a drop in VEF of

about a 40% (p<0.01), relative to the healthy control group. To demonstrate the

functional implications for the stress response of the drop in VEF, the rats were

20

subjected to forced swimming in 4°C water foe 30 minutes, as shown in fig. 2

animals receiving the treatment with Dx-compound A221(2a), A228(2b) or A233(2c)
have a survival of 100% and the Dx-saline solution survived to the 45 % (p=0.0043).



30 33 CLAIMS 1) Chem cal nolecules of a peptide nature, wth internal
cycles and L- amino acids, and their honolog variants, able of exerting,
due to their chem cal structure, 5 simlar functions of those attributed to
ghrelin, des-acyl ghrelin and ot her pept3d2dic G owt h Hornone Secretagogues,
where the chem cal structure is defined by the follow ng am no acid
sequence, ipncluding a cyclation using the amno acid side chain or a

bi ndi ng cofpBUREMIisSUggEEiedhat taﬁcpretéﬁﬂ%bwé ePrepewis A2t Ad28 3 IALG ﬁ@es
struct ur al hsesHi AfdifthPs: théQlE[Pet%t alsfﬁelgs the E@Q'iresm‘i‘gntt fﬁ%&l%ﬁés :

Adn VWhere Aa are L-amno acids selected fromthe set Ser is,
Ala, Leu, EK@B"N)E THY] , Casdippretective oneffect: i and ofeVPI‘SWM Dé5|theelelAtethre

L- ami 1 Al Ph Trp, L
L2 00, eaRyors TR i e P Hontlud B bl 2. P IT. Ly
to 4 resi dliesasséss ifrtbete isaanydose-responsé effeetafd aeverbmns@t DGM, [Wistgr fatsu,
Pro, Val, Th S Al

16, vai y PRl POPISsRd I atioaling Vi nafa ff Dol (B3 1ord vedhed et o

not Wit houtreathiBrit ali Ralsudige s, VEEL dibpRighécthian AT Werd selecid, diwesanal gréupot ,
wi th the side chains caoval entl i%}‘?bound form ng an internal cle u5| ng any

cheni cal r%aBt‘ﬁoﬁ‘f‘q &ieatadk v, diterant flosss QfseorgprednssndeAd, A@@ uﬁ@ A%
bri dge. O@B@gnaceutl cal conposition conprising one or nore of the chemi cal
conpounds escribed in claim1, any of its pharmaceutically acceptable
sal ts,1&nd exci Jkmg/ky, 25 or vehi cl es. 3) Pharmaceutical conposition
accordl ng to clf,%d;]n 2k characterized by having the peptidic chem cal
compounds in®*a Eﬂ[ rom2 to 100 pg of conpound per m, if prepared as a
sol ution or fouridesg mged as a lyophilized powder. 4) Veterinary conposition
for aquacul ture or Other aninmal production, or 30 inprovenment, conprising
one or nore of %hpg/kpem cal conpounds described in claim1, any of its
veterinary accg& gﬁ(e salts, and other excipients or vehicles. 5) Veterinary
conposition FIrlg to cI aim4, characterized by the adm nistration of
the cojypoundg afy L@,ﬂgstuff in nutritional suppl enent, in periodical
i njections 34

e Saline Solution.

Defining the groups based in the A221 doses.
As shown in fig 3, two weeks after the treatment with compounds A221(3a),
A228(3b) or A233(3c) partially reverts DCM in the concentration range of 50 pg/kg to
20 500 pg/kg but at 4 weeks of treatment the DCM reversion is complete in the groups
receiving the compounds A221, A228 or A233 in the 100 to 500 ug’kg rangé, 50
rg/kg dosage is not effective for the total VEF recovery but somehow effective to
reduce mortality in the group, respect to the animais receiving placebo or groups
treated with lower concentrations, that do not recovered VEF and have a lower
25 survival days after the treatment is finished. (Fig. 4, a A221, b A228 and c A233).

30



or in imersion baths, for the purposes of growh stimulation and/or
eliciting disease resistance in fish or crustaceans. 6) A nethod for the

i nduction of the growh hornmone in a patient requiring such treatnent, by
admi ni stering one or nore of the chem c3B conpounds of claim1 or 5 any of

I ts pharmaceutically accepted salts. 7) A nethod for the induction of

cardi oprotection, and/or neuroprotectbﬁgwpgnd/or appetite control including
the fat and energy netabolismin a pa requiring such treatnent, by

adm ni stering one or nore of the chem cal conpounds of <claim1l or any of

h
o br el 1 e pLmRE RS Ao, tetord it el cvlin 308 UG 3ming AL, "
nore of the eadpeirdsornblogl warianis, cablé tef e@iig, de fonﬁéuh@ﬁeﬁ@cﬁalgnmuae

stimul ati on and/or. el] CItI di sease resistance in fis crust aceans,
accordﬁ%g t o SEIAr fyrctiops of s@r?@@ﬂ't%{/totQ{Het&éje&fa%ghﬁ%ﬁﬁng qiher, al

conpounds i N GrBRtH ﬁaaﬁoﬁé %bFéthogtdéslw%ief the BRehisd| Shednae id aesirddb the' P 15

the range from0.05 to 10 g of corrpound per gram of aninmal wet wei
adni ni st er ed following pawne acidj sequepae, ingluding a iexclation asingotihe 1@mine sgieof

secuena A5 11D ARpERTE R e bl B $Ris e e g

COVPUESTOS AsHuEGED régul@BieSECRETAGOGOS PEPTI DI COS DE LA HORMONA  DE
CRECI NTO Y PREPARACI ONES QUE LOS CONTI ENEN. <130> ACUABI 05 <140> <141>
<150> 2006- 0050 <151> 2006-02-28 <160> 18 <170> Patentln Ver. 2.1

<210> 1 <211> 10 <212> IoRd,.SRa3XJAGYCAG, fXO[AL S CA&l ] AGZ20>

Where Aa are L-amino acids selected from the set of [Cys, Gly, Ser, His, Ala,
Leu, Met o Thr], varying in combinations of 1 to 4 residues, Ab are L-amino

15 acids, selected from the set of [Pro, lle, Ala, Phe, Trp, Lys, Asp, Asn, Glu, Gin,
Gly, Leu, Met, Tyr o Thr], varying in combinations of 1 to 4 residues, Ac are L-
amino acids selected from the set of [Arg, Leu, Pro, Val, Thr, Glu, His, Gin, Asn,
Asp, Trp, Tyr, Phe, Ser, Ala , Gly o lle], varying in combination of 1 to 5 and Ad
are L-amino acids, natural or not without limit in number, X; y X; are L-amino

20 acids, naturat o not, with the side chains covalently bound forming an internal
cycle, using any chemical reaction for the direct link or using a binding
compound as a bridge.

2) Pharmaceutical composition comprising one or more of the chemical compounds
described in claim 1, any of its pharmaceutically acceptable salts, and excipients

25 or vehicles.

3) Pharmaceutical composition according to claim 2, characterized by having the
peptidic chemical compounds in a range from 2 to 100 pg of compound per ml, if
prepared as a solution or further used as a lyophilized powder.

4} Veterinary composition for aquaculiure or other anima! production, or

30 improvement, comprising one or more of the chemical compounds described in
claim 1, any of its veterinary acceptable salts, and other excipients or vehicles.

5) Veterinary composition, according to claim 4, characterized by the administration
of the compounds as foodstuff, in nutritional supplement, in periodical injections

»



<223> Descripcion de la Secuencia Artificial: Secuencia peptidica ejenplo
con ciclo interno que cunple con |las regul ari dades descritas en | a patente.
Ciclo formado con | as cadenas |l aterales de Lys3 y AspS. <400> 1 Ay Ser Lys
Phe Asp Ser Pro AQu Hs Gn 15 10 <23> 2 <211> 10 <212> PRT <213>
Secuencia Artificial <220> <223> Descripcion de |Is Secuencia Artificial:

Secuenci a pepti dica e n ciclo interno que cunple con | as
regul ari dade8" aég@mecrégnebﬁtha g‘éttﬁﬁt@rpoﬁ%% orQythastimulation andigiqelicing

| at eral es dedjsﬁggeyesﬁggﬁce T or&niidtscddng. Ser Lys Phe Asp Leu Gu Phe Gy 1
5 10 <210> 3 <211> <212> PRT <213> Secuencia Artificial <220> <223>

Descri pci &P aerr!ewogefgﬁetheuadwttqnf oicthgl grogdly heropPae gea patient rgqemﬂlosucbon
5015 1o mad TP S O SR R, |,
Phe As{® Leu aBpoﬂ'utsppmﬁmaceutm:am ameptedcsenm ~ 2 <210> 4 <211> 9 <212>
PRT <213> ﬁe&u fho% i‘A‘rrt t'h]:e' ﬁ;l'dactlon of cardioprotection, and/or neuroprotection, and/or
appetite control including the fat and energy metabolism in a patient requiring
such treatment, by administering one or more of the chemical compounds of
claim 1 or any of its pharmaceutically accepted salts.
10 8) A method for growth stimulation and/or eliciting disease resistance in fish or
crustaceans using one or more of the compounds of claim 1 or its salts.

9) A method for growth stimulation and/or eliciting disease resistance in fish or
crustaceans, according to claim 8, characterized by the use of the peptidic
chemical compounds in the range from 0.01 to 1% if administered as foodstuff, in

15 the range from 0.05 to 10 ug of compound per gram of animal wet weight if
administered in periodic injections, or in the range from 10 to 500 pg of

compound per liter if administered in immersion baths.

20



<220> <223> Descripci6n de Is Secuencia Artificial: Secuencia peptidica

ejenplo con ciclo interno que cunple on |las regul ari dades descritas an |l a

patente. Ciclo formado con | as cadenas |aterales de Asp3 y LysS. <400> 4

Ser Ser Asp Phe Lys Leu Tyr Trp dy 1 5 <210> 5 <211> 9 <212> PRT <213>

Secuencia Artificial <220> <228graDes amtpmicGasde | a Secuencia Artificial:

Secuenci a peptidica ejenplo con ciclo interno qua cunple con |as

r egul arﬁlél&:de‘@l‘!’ﬁ@s@ﬁi ?ﬂé@NéiﬁRIPaGE@R'IEﬁ%éf BI@IE@NQLQQ;Bnado con | as cadenas

| ateral es _de As éZé" <400> 5 Ala Leu Phe Lys Pro Mh_lle Pro 1 5
NToj' g%

210> 612 f TPLFE PEIFo HIREFD3
Sescr>| pD(g; Wg de Py Secuengﬁf‘ %ﬁsgfqg % g%ﬂﬁcu E ‘ia peptidica ej errpl>o con

ciclo ingel neusascunpl e con | as regul ari dades descritas an |a patente.
Ciclo fornado con | as cadenas | aterales de Asp3 y LysS. <400> 6 Ala Leu Asp
Phe LysiRo® Asn Ile Pro 1 5 <210> 7 <211> 9 <212> PRT <213> Secuenci a
Artificial> <220>

<150> CU 2006- 0es50
<151> 2006-02-28

<160> 18
<170> PatentIn Ver. 2.1

<210> 1

<211> 10

<212> PRT

<213> Secuencia Artificial

<220>

<223> Descripcidén de la Secuencia Artificial: Secuencia peptidica eijemplo
con ciclo interno gue cumple con las regularidades descritas en la patente.
Ciclo formado con las cadenas laterales de Lys3 y Asps.

<400> 1
Gly Ser Lys Phe Asp Ser Pro Glu His Gln
1 5 10

<210> 2

<211> 10

<212> PRT

<213> Secuencia Artificial

<220>

<223> Descripcidén de la Secuencia Artificial: Secuencia peptidica ejemplo
con ciclo interno que cumple con las regularidades descritas en la patente.
Ciclo formado con las cadenas laterales de Lys4d y Aspé.

<400> 2
His Gly Ser Lys Phe Asp Leu Glu Phe Gly
1 5 10

<210> 3

<211> 9

<212> PRT

<213> Secuencia Artificial

<220>

<223> Descripcién de la Secuencila Artificial: Secuencia peptidica ejemplo
con cicle interno que cumple con las regularidades descritas en la patente.
Ciclo formado con las cadenas laterales de Lys3 y Asp5.

<400> 3
Hig Cys Lys Phe Asp Leu Asp Trp His



<223> Descripci 6n de |a Secuenci a Arfﬁffﬁ@ﬁﬁ*3@@¢éﬁﬁ@Pa’pept|d|ca ej empl o
con ciclo interno que cunple con |las rggul ari dades descritas an | a patente.
Ciclo formado con | as cadenas |l aterales de Lys3 y Asp6. <400> 7 His Ser Lys
Gy Tyr Asp Leu Asp Hs 1 5 rtid-vo }/00000 31 <210> 8 <211> 11 <212>
PRT <213> Secuencia Argificial <220> <223> Descripci6bn de |Is Secuencia
Artificial: Secuencia peptidica ejenplo con ciclo interno que cunple con

| as regularldades descritas en la patente. Ciclo formado con | as cadenas

| at er al 8% et Lys2 y AspS. <400> 8 Ay Lys Phe Ay Asp Leu Ser Pro Au His
An 1 5119 7<210> 9 <211> 11 <212> PRT <213> Secuencia Artificial <220>

<223> Dgﬁ%glB&h@ﬁcggAkgxéﬁﬁgfnCIa Artificial: Secuencia peptidica ejenplo
con ciclo interno que cunple con |las regul ari dades descritas en | a patente.

Ciclo fgigmdo con Ias cadenas | aterales de Lys3 y AspS <400> 9 His Ala Lys

Pro G y<fd3y bésorAppidd @eGld Shdhendib at0ifiedd D> Sueddib™ ppt il id>e fRp16213>
Secuenceen Attld iotedno que cumple con las regularidades descritas en la patente.
Ciclo formado con las cadenas laterales de Asp3 y Lys5S.

<400> 4
Ser Ser Asp Phe Lys Leu Tyr Trp Gly
1 5

<210> 5

<211> 9

<212> PRT

<213> Secuencia Artificial

<220>

<223> Descripcidén de la Secuencia Artificial: Secuencia peptidica ejemplo
con ciclo interno que cumple con las regularidades descritas en la patente.
Ciclo formado con las cadenas laterales de Asp3 y Lyss.

<400> 5
Ala Leu Asp Phe Lys Pro Asn Ile Pro
1 5

<210> 6

<211> 9

<212> PRT

<213> Secuencia Artificial

<220>

<223> Descripcidn de la Secuencia Artificial: Secuencia peptidica ejemplo
con cicle interno que cumple con las regularidades descritas en la patente.
Ciclo formado con las cadenas laterales de Asp3 y LysS5.

<400> 6
Ala Leu Asp Phe Lys Pro Asn Ile Pro
1 5

<210> 7

<21l1l> 9

<212> PRT

<213> Secuencia Artificial

<220>

<223> Descripcidén de la Secuencia Artificilal: Secuencia peptidica ejemplo
con ciclo interno que cumple con las regularidades descritas en la patente.
Cicle formado con las cadenas laterales de Lys3 y Aspé.

<400> 7
His Ser Lys Gly Tvyr Asp Leu Asp His
1 5



<220> <223> Descripci6n de Is Secueﬁ0|aé&?f?#ﬂbiﬁDﬂﬂB@@ﬂencia pepti di ca
ejenplo con ciclo interno que cunple n |l as régul ari dades descritas en | a
patente. Ciclo formado con | as cadenas | at eral es de Lys2 y Asp4. <400> 10
Gy Lys Phe Asp Ser Pro Qu Hs Adn 15 <210> 11 <211> 11 <212> PRT <213>
Secuencia Artificial <220> <223> Descripci6n de Is. Secuencia Artificial;
Secuenci a peptidica ejenplo con ciclo interno que cunple con |as

regul arfdld4e® descritas en la patente. Ciclo formado con | as cadenas
Iateralé@ideliys4 y Asp7. <400> 11 Gy Gy Ay Lys Phe Trp Asp Ile Pro Hi s
Hs 1 52 6 §§Z 4 <210> 12 <211> 10 <212> PRT <213> Secuenci a
Artifictar %%%crlpC|bn de la Secuencia Artificial: Secuencia
peptldlggogjenplo con ciclo intern que cunple con | as regul ari dades

descrit agp3enpbee Nt o Be 160 SdRhOTITRE0; £01a) ASSLALENAS phat R1ah s B1Lbys2 Yy
Asp5. <ddiDzidl> HheednpSghd ulpBe ASP 1Ser rddudafidades Mekkfital &n 1R p g. 13
<211> 1®cle?2ddmaBRIcon las cadenas laterales de Lys2 y AspS.

<400> 8 ,
Gly Lys Phe Gly Asp Leu Ser Pro Glu His Gln
1 5 10

<210> 9

<211> 11

<212> PRT

<213> Secuencia Artificial

<220>

<223> Descripecidn de la Secuencia Artificial: Secuencia peptidica ejemplo
con ciclo interno que cumple con las regularidades descritas en la patente.
Ciclo formado con las cadenas laterales de Lys3 y AspS8

<400> 9
His Ala Lys Pro Gly Gly Ile Asp Pro Glu Gln
1 5 10

<210> 10

<211> 9

<212> PRT

<213> Secuencia Artificial

<220>

<223> Descripeién de la Secuencia Artificial: Secuencia peptidica ejemplo
con ciclo interno gque cumple con las regularidades descritas en la patente.
Ciclo formado con las cadenas laterales de Lys2 y Aspd.

<400> 10
Gly Lys Phe Asp Ser Pro Glu His Gln
1 5

<210> 11

<211> 11

<212> PRT

<213> Secuencia Artificial

<220>

<223> Descripeidén de la Secuencia Artificial: Secuencia peptidica ejemplo
con ciclo interno gue cumple con las regularidades descritas en la patente.
Ciclo formado con las cadenas laterales de Lys4 y Asp7.

<400> 11
Gly Gly Gly Lys Phe Trp Asp Ile Pro His His
1 5 10



<213> Secuencia Artificial <220> <223>/ BEsTtY gcibih“de™l & Secuenci a
Artificial: Secuencia peptidica ejenplg con ciclo interno que cunple con

| as regul ari dades descritas en |la patente. Ciclo formado con | as cadenas

| ateral es de Lys2 y Asp4. <400> 13 Ay Lys Phe Asp Leu Ser Pro Gu H's Gn
15 10 <210> 14 <211> 11 <212> PRT <213> Secuencia Artificial <220> <223>
Descri pedldn e | a Secuencia Artificial: Secuencia peptidica ejenplo con
ciclo itd¥érnd que cunple con | as regul ari dades descritas en | a patente.
Ciclo forkfad®Ton | as cadenas | ateral es de Asp2 y Lys6. <400> 14 Ay Asp Al a
Ay Al a“tyg PRArePetF S8F* &M Arg 1 5 10 <210> 15 <211> 12 <212> PRT <213>
SecuencigArtificial <220> <223> Descripcibn de |a Secuencia Artificial:

Secuencigsnepblidi;pa; &l APLY &N L1t ALRLDO QUELUIPLELCN oL 885 empio
regul ar igndes: S188E&oague RulSl PBLE NS redd 61 Hak0% RO 6B [RS C @8,
| at er al @sc1derdanddo Yeohy 5as cadétdz lhLhyedVat st Nmap&y Il e Lys Leu Cys Hi s
Arg Gn 1510r -'1 /c- crv u7r/uu uv,v, 5 <210> 16 <211> 11 <212> PRT
<400> 12
His Lys Gly Ile Asp Ser Pro Glu Gln His
1 5 10

<210> 13

<211> 10

<212> PRT

<213> Secuencia Artificial

<220>

<223> Descripcidén de la Secuencia Artificial: Secuencia peptidica ejemplo
con c¢iclo interno que cumple con las regularidades descritas en la patente.
Ciclo formado con las cadenas laterales de Lys2 y Aspd.

<400> 13
Gly Lys Phe Asp Leu Ser Pro Glu His Gln
1 5 10

<210> 14
<211> 11
<212> PRT :
<213> Secuencia Artificial

<220>

<223> Descripcién de la Secuencia Artificial: Secuencia peptidica ejemplo
con ciclo interno que cumple con las regularidades descritas en la patente.
Ciclo formade con las cadenas laterales de Asp2 y Lys6.

<400> 14
Gly Asp Ala Gly Ala Lys Leu Leu Ser Ser Arg
1 5 10

<210> 15

<211> 12

<212> PRT

<213> Secuencia Artificial

<220>

<223> Descripeién de la Secuencia Artificial: Secuencla peptidica ejemplo
con ciclo interno que cumple con las regularidades descritas en la patente.
Ciclc formado con las cadenas laterales de Glu3 y Lys7.

<400> 15
Gly Met Glu Ala Gly Ile Lys Leu Cys His Axg Gln
1 5 10



<213> Secuencia Artificial <220> <2235 PescrT Eg'i'br'fudueuj 4 Secuenci a
Artificial: Secuencia peptidica ejenpl@ con ciclo interno que cunple con
| as regul ari dades descritas en Is patente. Ciclo formado con | as cadenas
| aterales de Qu2 y Lys5. <400> 16 Ay Qu Gy Tyr Lys Leu Asp Qu Arg Ser
An 1 &119 1&210> 17 <211> 12 <212> PRT <213> Secuencia Artificial <220>
<223> Dedldripei 6n de | a Secuencia Artificial: Secuencia peptidica ejenplo
con ci c¥d2Pn¥®F n que cunpl e con | as regul ari dades descritas en | a patente.
G cl o fHAMARPUEACI2STEHdENRS | aterales de A u3 y Lys6. <400> 17 Ay Ay Qu
Ala dy_Jys Leu Cys Pro Pro Arg Tyr 1 5 10 <210> 18 <211> 9 <212> PRT
<213> S@ﬁ%@”ﬁg&ﬁ\ﬁ&iéﬂ Gedho 5220752232 ARIG1) RELBGLAS L3, SRGUENE] &p1o
Artifici@ «ioRFYRPGHR DEPILMSICA c6h QBRI fequE Rt dahEd Gkt BlaR0LUE FSATENLE. CON
| as regtidbl £aea8c dRRCIdd asadias! fatRahesd @e c1GRC) QyE9r mado con |as cadenas
| aterales de Qu3 y Lys5. <400> 18 Gy Leu Qu Phe Lys Leu Leu Hs Adn 15

<400> 16

Gly Glu Gly Tyr Lys Leu Asp Glu Arg Ser Gln

1 5 10

«210> 17

<211> 12

<212> PRT

<213> Secuencia Artificial

<220>

<223> Descripeidn de la Secuencia Artificial: Secuencia peptidica ejemplo
con ciclo interno que cumple con las regularidades descritas en la patente.
Ciclo formado con las cadenas laterales de Glul v Lys6.

<400> 17
Gly Gly Glu Ala Gly Lys Leu Cys Pro Pro Arg Tyr
1 5 10

<210> 18

<211> 9

<212> PRT

<213> Secuencia Artificial

<220>

<223> Descripecién de la Secuencia Artificial: Secuencia peptidica ejemplo
ceon ciclo interno que cumple con las regularidades descritas en la patente.
Ciclo formado con las cadenas laterales de Glu3d y Lysb.

<400> 18
Gly Leu Glu Phe Lys Leu Leu His Gln
1 5



