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to Chol esterol biosynthesis pathway nodulators. In

particular, to pol ypeptides or variants, derivatives

and/ or fragnments thereof having the function of

HM3CoA reduct ase i nhi bitors, q1phosphoneval onat e

i nhi bitors, reducing the accunul ati on of chol estero

in the chol esterol biosynthesis pathway and/or °
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Cholesterol is needed for cell membrane structure and as a precursor for bile

acid and steroid hormones synthesis. Cholesterol is also required for cellular
signalling pathway. Nevertheless, excess cellular free cholesterol is
undesirable. Elevated plasma low density lipoprotein, (LDL)-cholesterol levels
and low levels of high density lipoproteins (HDL)-cholesterol are known risk
factors for the development and progression of atherosclerosis and coronary
heart diseases (Brunzell and Hokanson, 1999, Am J Med 1999 Aug
23;107(2A):168-18S; Tribble DL, Krauss RM., Adv Intern Med, 1993;38:1-29).
Several epidemiological studies have also demonstrated that elevated plasma
concentrations of triglycerids and low levels of HDL are a risk factor for the
development of coronary heart diseases (Gotto AM Jr., Am J Mahag Care
2002 Jan;Suppl:2, 4). HMG-CoA reductase (HMGR) plays an important and
rate-limiting role in cholesterol biosynthesis. This enzyme is responsible for
catalyzing the conversion of HMG-CoA to mevalonate in the cholesterol



2 biosynthetic pathway and is the target of conpounds

that are very effective in |lowering serum
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chol esterol | owering nmedications and particularly

wi th inhibitors of 3-hydroxy-3-nethylglutaryl coenzyne

A (HMG CoA) reductase. Statins are specific

i nhi bitors of HMG CoA reductgse. These drugs have.
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Statins are also known to reduce triglyceride levels and cause an increase in
HDL-cholesterol, as well as elevate the synthesis of LDL-receptors. However,
different types of statins seem to show significantly different activities, either
at the same or different doses (Serajuddin et al, J Pharm Sci 1991
Sep;80(9):830-4). They differ not only in their mode of action but also in their
potency (Cohen LH, et al., Biopharm Drug Dispos 2000 Dec;21(9):353-64),
metabolic rate, tissue selectivity/affinity, ébsorption (Nezasa K, et al., Drug
Metab Dispos 2002 Nov;30(11):1168-63) and duration of action.
Nevertheless, all the statins show lower incidence of adverse effects.

Accordingly, there is a need in the art for the availability of further and
alternative drugs for reducing the level of serum cholesterol.



The present invention addresses the probl ens above,

and provides new chol esterol biosynthesis pathway
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provi des pol ypeptides or variants, derivatives and/or

fragnents thereof having the function of HMGCoA

reductase i nhibitors, phosphoneval onate inhibitors,

reduci ng the accumul ation of cholesterol in the

chol esterol biosynthesis pathway and/or reducing the

| evel of serum cholesterol. The invention al so

relates to nmethods of treatnment or prophylaxis of

di sorders characterised by the accumul ati on of

chol esterol, its by-products and/or related Iipid
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and/ or reducing the level -of serum chol esterol;
According to a first aspect, the invention provides an isolated nucleic acid

molecule selected from the group consisting of:

(a) nucleic acid molecules comprising the nucleotide sequence of SEQ
ID NO:1; ‘

(b) nucleic acid molecules encoding a peptide having the amino acid
sequénce of SEQ ID NO: 2, or a variant, derivative and/or fragment
thereof having the function of HMGCoA reductase inhibitor,
phosphomevalonate inhibitor, reducing the accumulation of
cholesterol in the cholesterol biosynthesis pathway and/or reducing
the level of serum cholesterol;

(c) nucleic acid molecules which hybridize to a nucleic acid molecule
complementary to the nucleic acid molecule of (a), or (b) or
fragment thereof, and which encode a peptide having the function
of HMGCoA reductase inhibitor, phosphomevalonate inhibitor,



(d) nucleic acid nol ecules conprising a nucleotide

sequence having at |east 40% identity with the
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whi ch encode a peptide having the function of HM3CoA

reduct ase i nhibitor, phosphoneval onate i nhi bitor,

reduci ng the accunul ati on of cholesterol in the

chol esterol biosynthesis patjway and/or reducing the

| evel of serum cholesterol. In particular, the

nucl eic acid nolecule (b) may be a nucleic acid

nol ecul e encodi ng at | east a pepti de having the am no

acid sequence of SEQ ID
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The nucleic acid molecule (d) may be a nucleic acid molecule comprising a
nucleotide sequence having at least 40%, 50%, 60%, 70%, 80% or 90%
identity with the sequence of SEQ ID NO:1 or a fragment thereof and which
encodes a peptide having the function of HMGCoA reductase inhibitor,
phosphomevalonate inhibitor, reducing the accumulation of cholesterol in the
cholesterol biosynthesis pathway and/or reducing the level of serum

cholesterol.

The nucleic acid molecule of the invention can be a single or double stranded
polynucleotide, oligonucleotide, genomic DNA, cDNA, RNA, mRNA.

The invention also provides a vector comprising at least one of the nucleic
acid molecules (a), (b), (c), (d). In particular, the vector may comprise at least
two from the nucleic acid molecules (a), (b), (c) and (d) are fused together.



The invention further provides a host cell conprising

the vector. The host cell nmay be present in the form
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or eukaryotic cell. In particular, the host cell is
cultured to express a peptide having the amno acid
sequence of SEQ ID NO 2, or a variant, derivative

and/ or fragment thereof havigg the function of HMGCoA
reductase i nhibitor, phosphoneval onate inhibitor,
reduci ng the accumul ati on of cholesterol in the

chol esterol biosynthesis pathway and/ or reducing the
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According to another aspect, the invention provides an isolated peptide
comprising the amino acid sequence of SEQ ID NO: 2, or a variant, derivative
and/or fragment thereof having the function of HMGCoA reductase inhibitor,
phosphomevalonate inhibitor, reducing the accumulation of cholesterol in the
cholesterol biosynthesis pathway and/or reducing the level of serum
cholesterol. The peptide may comprise at least one of the amino acid
sequence of SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ
ID NO:6, SEQ ID'NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID .
NO:11, SEQ ID NO:12 and SEQ ID NO:13.

The peptide of the invention may be a fused peptide and comprises at least
one peptide having the sequence of SEQ ID NO:2, SEQ ID NO:3, SEQ [D
NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID
NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:12 or SEQ ID NO:13.



synthesis. In particular, the peptide nmay be isol ated
and/or purified froma human or non- human ani nal

W@ p@ailes928 Accordi ng to anot her aspect, the pepeCTeGLNN4/000168
the invention is isolated and/or purified fromthe
venom Any suitable venom from any ani mal conpri sing
venom can be used. The peptide can be isol ated and/ or
purified according to any stgmndard technol ogy known
inthe art. In particular, the peptide may be
obtai ned from steps conprising: - obtaining crude
venom - carrying out gel filtration; and - performng
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ot her species may al so be used. Accordingly, in
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According to another aspect, the invention provides a
met hod obtaihingatradatvenom;

- carrying out gel filtration; and
- performing reverse-phase high performance liquid chromatography.

However, the method of isolating and/or obtaining the peptide of the invention

may be any other method known in the art.

According to one example, the venom is from Buthus martensii Karsch,
however, venom from other species may also be used. Accordingly, in
particular, the peptide of the invention is isolated and/or purified from the step

comprising:
- obtaining crude venom of a Buthus martensii Karsch;
- carrying out gel filtration;
- performing reverse-phase high performance liquid chromatogreiphy.

According to another aspect, the invention provides a pharmaceutical
preparation comprising the peptide of the invention. The pharmaceutical



prophyl axi s of disorders characterised by the
accunul ati on of cholesterol, its by-product and/or
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adm nistering to a subject in need at |east one
pepti de conprising the am no acid sequence of SEQ ID
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bi osynt hesis pathway and/or reducing the | evel of
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Further, the method of the invention may also comprise administering a

pharmaceutical composition according to the invention.

The by-product comprises bile acid. The related lipid derived products
comprises HDL, LDL and/or VLDL.

The method disorders comprise hypertension, atherosclerosis, stroke,

neurovascular and/or cardiovascular disorders.

The peptide or the pharmaceutical preparation may be administered locally,
by injection, implantation, topical administration to a tissue locus, parenterally
and/or orally. Other forms of administration known in the art and suitable for
the purposes of the present method are also within the scope of the present

invention.



IDNO 2, SEQIDNO3, SEQID NO4, SEQID NO5, SEQID

NGO 6, SEQID NO7, SEQID NO8, SEQID NG9, SEQID
WOIN0100893EQ | D NO 11, SEQ ID NO 12 and SEQ | DPqUZsdB104/000168

The chol esterol independent and pleiotropic. condition

conprise, but are not |imted to, atherosclerotic
stabilization, anmelioration of endothelial
- dysfunction, inproved coronargy artery conpliance,

prevention of plaque rupture, and/or thronbus _
formati on. According to another aspect, the invention
provi des a use of at |east one peptide conprising the
apino .acid sequence of SEQO ID NO 2,.0r a variant,
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t he nmedi canment further conprises a pharnmaceutically
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inhibitor, phosphomevalonate inhibitor, reducing the accumulation of
cholesterol in the cholesterol biosynthesis pathway and/or reducing the level
of serum cholesterol, for the preparation of a medicament for the treatment or
prophylaxis of disorders characterised by the accumulation of cholesterol, its
by-product and/or related lipid derived products. In particular, the by-product
comprises bile acid while related lipid derived products comprises HDL, LDL
and/or VLDL. The disorders comprise hypertension, atherosclerosis, stroke,
neurovascular and/or cardiovascular disorders.

The medicament comprises at least one peptide or a fused peptide
comprising the amino acid sequence of at least one of SEQ ID NO:2, SEQ ID
NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID
NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:12 and SEQ
ID NO:13.



Anot her aspect of the present invention is a use of at

| east one peptide conprising the am no acid sequence
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for the treatnent for chol esterol independent and

pleiotropic conditions. In particular, the

chol esterol i ndependent and pleiotropic condition

conpri se atherosclerotic stab@ i zation, amelioration

of endot helial dysfunction, inproved coronary artery

conpl i ance, prevention of plaque rupture, and/or

thronbus formation. Further, the medicament conprises

at | east one peptide or a f used peptide conprising

t AecaAingo tacia g—@if@én@@lﬁ)@ﬁt athe emedicameerss fartiaer pcomprises a

R@m%‘me@% tl!:%ly,\%%p@%% {.ﬁm g’“”é&@ EB%; ﬁ%ng OISE% {:@nblna’uon

NBctSof, FHQ hedN@ndnt SEQIMMIMNErd? IesEdly S lnjthlUQ I@plantation,
Brief description of the figures Fi gure

and B):
Hopicahageuistratien tea ’“§$'#§/'Qwsdﬁa@ﬁ'&ﬁ"s"}‘rﬂagl%tqrﬁ"mm ng
(a) rat hepatocyte and (b) Hep& cell enzynes. Figure
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BpYed Qi ey bomBlian E arekion b mAGYR ubire, andior
2@%5%%3\?@ SG&2004/ 000168 10 Figure 2(A, B, C
). Cel - filtration chromatography and RP- HPLC
purl fications of native JCH2 from Buthus martensii
Kewlaer, e dnediaamssh saawxises 50 lgast ome Ipeptide or a fused peptide

PGB RGIAR RS b s lerioRoast gl FERIENGAT sEQ 1D

?Noa;:, Jsea €D N8, CSEQMD N@b B‘EQ HBLﬂoas SE@ aDtNm? SEQ ID
raction
ANO:8, SEQ ID Rlo 9, SE& |B NO: 10 SEQ ID NO 11 SEQ nS NO 12 and SEQ

ID NO:13.

Brief description of the figures

Figure 1(A and B): HMGCoA reductase activity of JC and Simvastatin using
(@) rat hepatocyte and (b) HepG2 cell enzymes. Figure 1A: HMGCoA
reductase assay, using the enzyme isolated from rat hepatocytes, using both
simvasatin (10uM) and crude JC (10ug). The inhibitors were added to the
enzyme assay. Figure 1B: HMGCoA reductase assay for HepG2 cells treated
with simvastatin (10uM) and crude JC (10ug). The cells were then scraped
and sonicated to break the cell for proteins. The cell proteins were used as
enzyme source. In both cases, the positive controls were cells without any
treatment while the negative controls were assays without the enzyme



HPLC purification of JCH2 on Jupiter C4 colum from

the active fraction (c). Figure 3: PCR based cDNA
w@b@aiegy28vas carried out. Prinmers were desi gnePCT/Bamed000168

on the determ ned N-term nal sequence of native JCH2.

cDNA (SEQ ID NO 1) and deduced am no acid sequence of

JCH2 (SEQ ID NO 2). The N term nal sequence obtai ned

fromdirect am no acid sequengyng (SEQID NO4) is

underlined. Figure 4: Mass analysis of JCH2 was

carried out on a Q TOF mass spectrophot oneter

(Mcromass UK Ltd). The rmss spectrum was processed

i S5 B s oIS AT R BBk Gewigations
( &dﬁ@twefzgﬁﬂé%m%am% n%%wars%ﬂ dérﬁﬁ‘n 34} $8Bhadox G-50 gel

Proci se- protei n sequencer attac to a 140
afittrhtjere rchfémplogrdpi®y axyihiee agideUgshomTHb) geiPtHIRILCaaf tiee active

%@ﬁ@@%@%&é&%@ﬁfﬁ%ﬁ%ﬁ BURES$ 18 gqlgne (€) RP-

5|(1|%L8E%f th(eaa\ctmerré’cfao‘ﬁt (q-@twm B oA FiDiteR T4 E8RINSH; e(a) final RP-

base honol ogy nodel I'ing facility available o

(HPLE: punifivatien phd CH2r ot dupitsmdl cainssirvtibe. éthe)fractlon (c).
using the first approach node nodel and (b) the

deduced am no acid sequence of JCH2 and the synthetic

pﬁ ﬁhkéé' 85 Pt ib4_ed fdmtdf&wlﬁg%@é‘%rrle-&h@utn @meéélwsfeeaes.gned

I ndi vidual peptide Tragments (peptid
slhaﬁed om theadeterminedehtterminal sequentemfimstive JEHRALDNA (SEQ ID

o B8 HeBSile &8 Hadubid o FRABRR 1B R, The -
(fdfrhinatssejucpice HoBGm etk litorh f(ﬁﬂicﬁdarhﬁ)o ‘écmﬂﬁe‘é{u@ﬁcmg (SEQ ID

i ncubation, (b) 24 hours of incubation, with various
chRudbsuadedinesk statins (10uM each), JC (crude
venon), Gb0 (partially purified JC, Fig 2A) and JCH2

VPl 7 WpstsC SHEREO R T, A e P opt o GFfOF mass
C%Wﬁ@férﬁ@teﬁ(l\/ﬁé}@meﬁ@ bKtIGHS - THE hddseshateamh ivid Bfbcessed

of the invention The present invention provides new
cuging s Mieromassodyagslasixs spliwaney The mass is determined to be

16803.9Da. The N-terminal sequencing (Edman Degradation) of JCH2 was
carried out on Procise-HT protein sequencer attached to a 140C PTH
analyser (Applied Biosystems, USA). The partial amino acid sequence were
determined to be: DSLSPWNEGDTYYGCQRQTDEFCNKICKLH (SEQ ID NO:4).

Figure 5(A, B): (a) The 3D structure of JCH2 was predicted based on
homology modelling facility available on:

(http://www.expasy.org/swissmod/SWISS-MODEL.html) using the first approach

 mode model and (b) the deduced amino acid sequence of JCH2 and the
synthetic peptides derived from the sequence. The numbers refer to the
individual peptide fragments (peptides 1-9) as shown in Table 2. Letter H, C
and E refer to helix, coil and beta strand respectively.



nodul ators. In particular, the present invention
provi des pol ypeptides or variants, derivatives and/or

w0 e@giress t her eof having the function of HMG PQD$G2004/000168

reduct ase i nhi bitors, phosphoneval onate inhibitors,
reduci ng the accunulation of cholesterol in the

chol esterol biosynthesis pathway and/or reducing the
| evel of serum chol esterol. HMG CoA

(3- hydroxy- 3-net hyl gl utaryl -coenzyne A) reductase is
the enzynme which catalyzes the rate |imting step of
chol esterol biosynthesis. HMG CoA reductase
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PRce then many ot her natura and chentcal'ly nod
mspbtted afgalvist psotatn comeendratios of ithie inhilfiiossl. and
devel oped for clinical use, including Lovastatin
(Mevacor), and Sinmvastatin (Zocor). Additonally,
several studies have shown that HMG CoA reductase

i nhibitors have anti-angiogenic activity. Feleszko,
Wetailed ription ofthed n 81: 560-567 (1999)

reported that treatnent of a nouse nodel of

offernprekhl, IR, RN R Bl lerdl, 00l a8 ooty

RaddSicR94/10004r6i8ulat, tise m&emarintvenmbnbptownheS)fpolypeptldes or
t unor-i nduced bl ood-vessel fornation

tvasiantfe rderiyaliMes janeer rRgMenth dheyieof @@M@Qaﬁ'l%ﬂéﬁfisﬁé‘ of HMG-
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n
gﬁﬁ'g‘@fﬂ‘% l?‘@@?ﬁ?‘/"’%&ﬁﬁ@@?%ﬁ : ?1 CS| tured pr Iormr y

endot helial cells. Kong, D. et al., CI rcul ation,
100(18): 1-39, Abstract #194 (1999) gorted that
slrlMﬁrﬁod’t (aahgd«exy@dmmséglutwmoqﬂgmgé redustage issthe enzyme

SRERCEE0ke S nd B Sl B HéSHiqgs. Hmo-con

t fegiabat inafbitby eilsd INN@VH as statins, are molecules which inhibit the
enzymatic activity of HMG-CoA reductase and have been used to treat

patients suffering from hypercholesterolemia. The first such inhibitor
(compactin or Mevastatin) was isolated in 1976 (Endo, A. et al., F.E. B.S.
Lett., 72: 323-326, 1976) and since then many other natural and chemically
modified versions of Mevastatin have been identified and developed for

clinical use, including Lovastatin (Mevacor), and Simvastatin (Zocor).

Additonally, several studies have shown that HMIG-CoA reductase inhibitors
have anti-angiogenic activity. Feleszko, W. et. al., Int. J. Cancer, 81: 560-567
(1999) reported that treatment of a mouse model of tumour-cell induced
angiogenesis with a combination of TNF-alpha and lovastatin produced a



HMG- CoA reductase inhibitors are useful in the

treatment of acne and/or skin aging (see, e.g.
w@e@ia2g. et al., US 5,902,805); can increaseCTBGL00¢/000168

oxi de (NO) -nedi ated vasodil ation and bl ood vessel

rel axation (see e.g., Liao, J. K et al., WO
99/ 18952); and can hel p prevent a second or additional
myocardial infarction (see, gpg., Behounek, B. D. et

al., US 5,674,893; O ukotun, A Y. et al., US

5,622,985). The regul ation of serum cholesterol in

rmrmals and particul arIy primates has attracted
ent i It is often re
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uction l'e aci d bl osynthesis and cat abol i sm of
s pfectsi c;loanesurisﬂ.clfﬁnl@tsaérdkm cdarﬁ’hyai@., 2o A 1a45-661380 (1999)
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rﬁﬁé’ﬁﬁcﬁﬁt‘bﬁ BfiQ/'EGF hepofeht Angidderid ifadtoPf expreskidn in cultured

particle into those cells in need of choI esterol.
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i npacti ng serum chol est erol evel s in humans. For

exanpl e, there has been recognition that cells with

e fof
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esterol, often have capacity to mak
met al.| WO 198¢8852) sand han dielp pravient aasecnyd or dsiditionsd my@cardlal

S ETcE BePene-ciendliie 07 <y i BAGRERE Dlyotn, A. Y. of

r ef.episrs 622,988, therapeutic approach for stabilizing
or ' reduci ng sérum chol esterol levels in human
patients. Accordingly, the peptide according to the

ey el 1B P ot LGRSy prmates hes
acittradted significant attention. It is often reported that regulation of cholesterol
homeostasis in humans and other mammals involves regulation of cholesterol
production, bile acid biosynthesis and catabolism of specific serum cholesterol
carriers. Important serum cholesterol carriers are called LDL (low density
lipoprotein) particles. The LDL receptor has been reported to facilitate
internalization of the LDL particle into those cells in need of cholesterol. See
.e.g., Brown, M. S. and Goldstein, J. L. (1986) Science 232: 34-47; and
Goldstein, J. L. and Brown, (1986) Nature, 348: 425; and references cited
therein. The LDL receptor has been disclosed as impacting serum cholesterol
levels in humans. For example, there has been recognition that cells with
enough cholesterol do not make sufficient LDL receptors, thereby reducing or

even blocking uptake of cholesterol by the cell. In this instance, serum



HMG CoA enzyme and/or the phosphoneval onate ki nase, or
by binding to other enzynes at any possible step of

W b@4absobest er ol bi osynthesis pathway. A consEOUEGZI®4/000168
of the reduction of .the. chol esterol biosynthesis is
the reduction of serumcholesterol. The peptide
according to the invention, in particular the peptide
JCH2, is capable of |oweripg the HM3CoA reductase
activity at nuch lower concentrations than the known
inhi bitors, Fluvastatin, Mevastatin, Atorvastatin and
Sinvastatin, while exhibiting some beneficial effects
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The peptide according to the invention, in particular the peptide JCH2, is
capable of lowering the HMGCoOA reductase activity at much lower
concentrations than the known inhibitors, Fluvastatin, Mevastatin, Atorvastatin
and Simvastatin, while exhibiting some beneficial effects which are different
from that of the commonly used statins. Microarray analysis have also shown
that besides reducing the reductase mRNA, the compound is also capable of
lowering the mevalonate, the precursor for cholesterol biosynthesis The
microarray data can be seen in Table 1. The RNA was isolated from HepG2
cell treated with the inhibitors and statins, that shows inhibitory activity on
HMGCoA reductase assay. The global gene expression (DNA microarray)
analysis was carried out on ‘human gehé chips (HG_U133A). The data
displayed 67 genes that are either up- or down-regulated, upon treatment with
venom component. Genes showing two-fold signal to log ratio in expression

from two independent experiments were scored as significant.



P/ Q type, al pha 1A subunit 3.
200605_s_at Protein kinase,
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Transport 201971 s _at ATPase,
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cAMP-dependent regulatory, type 1, alpha
4. Small Molecule Transport
201971_s_at ATPase, H+ transporting, +1.8 +2.3 +2.5
lysosomal 70kDa, V1 subunit A, isoform 1 :
5. Cell surface receptor linked signal transduction
211000_s_at Interleukin 6 signal transducer NC +2.0 +1.7
(gp130, oncostatin M receptor)
6. Signal fransduction
217941_s_at erbb2 interacting protein (ERBIN) +2.0 NC NC
7. Small Molecule Transport
207408_at Organic cationic transporter-like 4 NC -1.4 NC
205421_at Solute carrier family +3.5 NC +2.6
(extraneuronal monoamine transporter), member 3
8. Endothelial Recticulum
207791_s_at RAB1A, member RAS oncogene family +2.0 +1.6 NC
9. Cell-cell matrix adhesion
215177_s_at Integrin, alpha 6 +3.6 - -
214021_x_at Integrin, beta 5 +3.7 NC -
10. 208995_s_at Peptidyl-prolyl isomerase G (cyclophilin G) | +2.2 - +2.9
11. Small Molecule Transport
221487_s_at Endosulfine alpha +5.7 - -
12. Mitochondrial
200769_s_at Methionine adenosyltransferase Il,alpha +2.1 NC -
13. Smooth Muscle Contraction
201617 x_at Caldesmon 1 +2.1 NC NC
14. Carbohydrate metabolism
202069 s_at Isocitrate dehydrogenase 3 (NAD+) alpha M/+2.0 NC NC
15. Chromosome condensation/segregation
202131_s_at SudD suppressor of bimD6 homolog +5.8 NC NC
(A. nidulans)
16. Transcription
202817_s_at Synovial sarcoma translocation, chromosome NC NC +2.5
18 218129_s_at Nuclear transcription factor Y, beta +2.3 - -
17. Apoptosis
203265_s_at Mitogen-activated protein kinase kinase 4 NC NC -
18. Oncogenesis
204394 _at Prostate cancer overexpressed gene 1 NC -1.5 NC
208456 _s_at Related RAS viral (r-ras) oncogene homolog 2 | +2.0 MI/+2.4 | NC
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NC A. nidulans) 16. Transcription 202817 _s_at
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+2.3 - 17. Apoptosis 203265 s at Mtogen-activated

protein kinase kinase 4 NC NC - 18. Oncogenesi s

204394 _at Prostate cancer overexpressed gene | NC -1.5

NC 208456 s at Related RAS viral (r-ras) oncogene
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20943 ezt -hox @ne lecide-fidh/regeabpriiGing 24. Cel | MBS acel NC -

24, Gelbprtace reaerton linkegraignal framssidation on

21 1339 at IL2-inducible T-cell kinase NC NC NC
25. Cell shape and cell size control ' )
214925_s_at Spectrin, alpha, non- erythrocytlc 1 (alpha- NC NC NC
fodrin)
26. Others
201151_s_at Muscleblind-like (Drosophila) - +23 NC NC
202375_at SEC24 related gene family, member D +1.5 NC NC
(S. cerevisiag) . ’
202840_at TAF15 RNA polymerase I, MD/-1.5 -2.3 NC
TATA box binding protein (TBP)-associated factor, 68kDa
205305_at Fibrinogen-like 1 NC -2.6 NC
206826_at Peripheral myelin protein 2 NC - +2.7
210941_at BH-protocadherin (brain-heart) - NC +3.4
211521_s_at Pleckstrin homology, Sec7 and coiled/coil - - -
domains 4
213297 _at Nucleolar protein family A, member 2 NC NC NC
(H/ACA small nucleolar RNPs)
213534 _s_at PAS domain containing serine/threonine kinase | NC NC +2.1
215743 _at Ribonuclease P (38kD) NC NC +2.1
215954_s_at NY-REN-24 antigen : +2.8 NC -
217383_at Phosphoglycerate kinase {alternatively spliced} NC -1.2 NC
[Human, phosphoglycerate kinase deficient
patient
with episodes of muscl, mRNA Partial Mutant,
307 +2.2 - |-
nt]
221618_s_at TAF9-like RNA polymerase I, +1.6 NC NC

TATA box binding protein (TBP)-associated factor, 31kDa
222119 s_at Vitiligo-associated protein VIT-1

In particular, JCH2 has proved to be a potent inhibitor of HMGCoA reductase
in comparison to statins, where the percentage of inhibition of 0.6uM JCH2 is
similar to that of 10uM statins (Figure 1A and 1B, and Table 2). Further
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According to a first aspect, the invention provides an isolated nucleic acid
molecule selected from the group consisting of:

(a) nucleic acid molecules comprising the nucleotide sequence of SEQ
ID NO:1;

(b) nucleic acid molecules encoding a peptide having the amino acid
sequence of SEQ ID NO: 2, or a variant, derivative and/or fragment
thereof having the function of HMGCoA reductase inhibitor,
phosphomevalonate inhibitor, reducing the accumulation of
cholesterol in the cholesterol biosynthesis pathway and/or reducing
the level of serum cholesterol; -

(c) nucleic acid molecules which hybridize to a nucleic acid molecule
complementary to the nucleic acid molecule of (a), or (b) or
fragment thereof, and which encode a peptide having the function
of HMGCoA reductase inhibitor, phosphomevalonate inhibitor,
reducing the accumulation of cholesterol in the cholesterol
biosynthesis pathway and/or reducing the level of serum
cholesterol;



In particular, JCH2 has proved to be a potent

i nhi bitor of HM3CoA reductase in conparison to
wWat@ii1o8928 wher e t he percentage of inhibition oPCODSEENI000168

JCH2 is simlar to that of 10pMstatins (Figure 1A

and 113, and Table 2). Further WO 2004/ 108928

PCT/ S&004/ 000168 16 anal ysis (gene expression and

protein profiling) has shown tlRat the JCH2 brings

about the inhibitory effect possibly via a different

pat hway .than for the existing statins. Both the

m croarray and the protein profiling data are shown
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pREYjsiasng wckeiaesid melesue(a), havmg the sequence of SEQ ID NO:1,
and nucleic acid molecules (b), (c) and/or (d), as indicated above, that

encodes the peptide in SEQ ID NO:2, or a variant, derivative and/or fragment
thereof.

A nucleic acid according to the invention may be a single or double stranded
oligonucleotide or polypeptide, or can also be single or double stranded
genomic DNA, cDNA, RNA, mRNA. In the case in which a nucleic acid
molecule is transcribed and translated to produce a functional peptide,
defined in this case as a peptide that retains HMGCoA reductase,
phosphomevalonate kinase inhibitoi’y activity, reducing the accumulation of
cholesterol in the cholesterol biosynthesis pathway and/or reducing the level
of serum cholesterol, one of skill in the art recognizes that because of codon

degeneracy a number of different nucleic acids encode the same peptide. In
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In particular, as non-limiting examples, a variant, derivative, and/or a fragment
of the peptide of SEQ ID NO:2 are the amino acid sequences SEQ ID NOS:3-
13, reported in Table 2. Accordingly, the nucleic acid molecule (b) may be a
nucleic acid molecule encoding at least a peptide having the amino acid
sequence of SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ
ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID
NO:11, SEQ ID NO:12 or SEQ ID NO:13. These sequences and their ability in
reducing HMG-CoA reductase activity are reported in Table 2.

Further, homologues of the peptide in SEQ ID NO:2 of the invention are
peptides that are "substantially identical" to the peptide in SEQ ID NO:2, retain
the inhibitory activity and are found in or isolated from different species of
animals than the peptide in the present invention, which is human in origin.

Homologues of the peptide in SEQ ID NO:2 are defined by their ability to
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i nvention includes those peptides, referred to as
variants or derivatives of the peptide in SEQ ID
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Accordingly, the nucleic acid molecule (d) may be a nucleic acid molecule

~ comprising a nucleotide sequence having at least 40%, 50%, 60%, 70%, 80%
or 90% identity with the sequence of SEQ ID NO:1 or a fragment thereof and
which encodes a peptide having the function of HMGCoA reductase inhibitor,
phosphomevalonate inhibitor, reducing the accumulation of cholesterol in the
cholesterol biosynthesis pathway and/or reducing the level of serum
cholesterol. In particular, the nucleic acid molecule (d) has at least 70%
identity with the sequence of SEQ ID NO:1 or a fragment thereof, more in
particular at least 80%, preferably at least 90%.

Further homologs showing inhibition on HMGCOA reductase activity,
phosphomevalonate inhibitor, reducing the accumulation of cholesterol in the
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encodes a pepti e havi ng the function of HM3CoA
r Ethning sl Labbramouydkﬂanush&sm&pém karbosr LakPEAPBY Press, 2001).

SRS o SR A B GRAR he i s"ppaerr of
| gieelhyBfidRatioi? Hybridisation requires the two nucleic amds to contain
complementary sequences. Depending on the stringency of the hybridisation,
mismatches between bases are possible. The appropriate stringency for
hybridising nucleic acids depends on the length of the nucleic acids and the
degree of complementatidn, variables well known in the art. The greater the
degree of similarity or homology between two nucleotide sequences, the
greater the value of Tm for hybrids of nucleic acids having those sequences.
The relative stability (corresponding to higher Tm) of nucleic acid hybridisation
decreases in the following order: RNA:RNA, DNA:RNA, DNA:DNA. For
hybrids of greater than 100 nucleotides in length, equations for calculating Tm
have been derived (Sambrook and Russell, 2001, as above). For hybridisation
with shorter nucleic acids, i.e. oligonucleotides, the position of mismatches



chol esterol. In particular, the nucleic acid nolecule

(d) has at least 70% identity with the sequence of
WEEQMBBO 1 or a fragnment thereof, nore in pRCT/BGLUI0HN00168

at | east 80% preferably at |east 90% Further

honol ogs showi ng i nhi biti on on HM3CoA reduct ase

activity, phosphoneval onate inhibitor, reducing the

accunmul ati on of chol esterol i81the WO 2004/ 108928

PCT/ SG2004/ 000168 20 chol esterol bi osynthesis pat hway

and/ or reducing the level of serum cholesterol, can

be obtained fromvenom of any known species. For
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r Egiinvestion durther prigyidsisca hestieelt eomprisiagrihe vector. The host cell

oY O BisRett IR HEh et o L LB e e chiets 86 ey be
perekabjotic of kakapptiewellat e stringency for hybridising

nucl eic acids depends on the length of the nucleic
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acid sequence of SEQ ID NO: 2, or a variant, derivative and/or fragment

thereof having the functon of HMGCoA reductase inhibitor,
phosphomevalonate inhibitor, reducing the accumulation of cholesterol in the
cholesterol biosynthesis pathway and/or reducing the level of serum
cholesterol. The host cell may also express at least a peptide having the
amino acid sequence of SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID
NO:5, SEQ .ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID
NO:10, SEQ ID NO:11, SEQ ID NO:12 or SEQ ID NO:13.

Methods for the preparation of a vector comprising a nucleic acid molecule
according to the invention, preferably linked to a promoter, and cultivation of
the host cell comprising the vector can be carried out according to standard



degree of simlarity or honol ogy between two
nucl eoti de sequences, the greater the value of Tmfor
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relative stability (corresponding to higher Tm of
nucl ei ¢ acid hybridisation decreases in the follow ng
order: RNA: RNA, DNA: RNA, DNA: DNA. For hybrids of
greater than 100 nucl eotides 22 | ength, equations for
calculating Tm have been derived (Sanbrook and
Russel |, 2001, as above). For hybridisation wth
shorter nucleic acids, i.e. oligonucleotides, the
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specificity (Sambrook and Russell, 2001, as above)
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and (d) fused together. The vector nay
f anolesteraonpri se a regul atory nucleic acid sequence
linked to the nucleic acid nolecule encoding the
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The host cel may be present in the formof a cell
The host cell nmay

oIk RRgiHIaE: Seraraing tays mondimang lishdR gisptisererthe invention may
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sequ nce 0 , or a varl ant, derivative
aN@:8; SEQdBEND:41 SEQHD NM@s, BEQND NS, iSEQJID NATo8EQ 1D

B4HE) G50 I NGE, RE i RS 0 SRETEERE 1. SROvt Row2 and sea

clpihgsgrol biosynthesis pathway and/or reducing the
| evel of serum cholesterol. The host cell may al so

express at |east a peptide having the
e peptide of the invention may also be a fused peptide and comprise at

least one peptide having the sequence of SEQ ID NO:2, SEQ ID NO:3, SEQ
ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID
NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:12 or SEQ ID NO:13.

The peptide of the invention may be isolated and/or purified from biological
maferial, expressed from recombinant DNA, and/or prepared by chemical
synthesis.

In particular, the peptide may be isolated and/or purified from a human or non-

human animal species.

According to another aspect, the peptide of the invention is isolated and/or
purified from the venom. Any suitable venom from any animal comprising



am no acid sequence of SEQ ID NO 2, SEQ ID NO 3, SEQ
IDNO4, SEQID NO5, SEQID NO:6, SEQID NO 7, SEQ

WO Dom@®28 SEQ I D NO. 9, SEQ ID NGO 10, SEQ | D NEXWSG208E@0168
ID NO 12 or SEQ ID NGO 13. Methods for the preparation
of a vector conprising a nucleic acid nolecule
according to the invention, preferably linked to a
pronoter, and cultivation of 28he host cell conprising
the vector can be carried out according to standard WO
2004/ 108928 PCT/ SG2004/ 000168 22 techni ques. For
exanpl e, as indicated or described in Sanbrook and
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reducukgbtbnmga@m@\}@{dr@n of cholesterol in the
chol esterol biosynthesis pathway and/ or reducing the

| evel of serum cholesterol. Variants, derivatives,
honol ogceafafmaubgelffﬂﬁgh@m@dof the peptide having the
am no acid sequence of SEQ ID NO 2 are as above
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| east one of the am no acid sequences of SEQ I D NO 2,

SEEO)NB!Zer N@ Metlsiaof [Solting, amﬂqr bbtaiting thespeptide MOt invention
D NO 7 QLD NG9, SEQ ID NG 10,

P6 34y qtper 5@6’%@6"@2 adEo | D NO 13. The

peptlde of the invention may al so be a fused peptide
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frotp reconbj nant DNA, .and/or prepared by chemni cal
purified from the step comprising:

- obtaining crude venom of a Buthus martensii Karsch;
- carrying out gel filtration;

- performing reverse-phase high performance liquid chromatography
(RPHPLC).

The peptide isolated form the crude venom of Buthus martensii Karsch is
indicated as JCH2 protein or peptide.

In particular, the gel filtration step may be a sequential gel filtration. However,
the method for isolation and/or purification of a peptide according to the
invention, in particular the peptide JCH2 is not limited to that exemplified
herein. Any suitable method known in the art may also be used.



synthesis. In particular, the peptide nmay be isol ated
and/or purified froma human or non- human ani nal

W@ p@ailes28 Accordi ng to anot her aspect, the pepPCTERGTIN4/000168
the invention is isolated and/or purified fromthe
venom Any suitable venom from any ani mal conpri sing
WO 2004/ 108928 PCT/ S&004/ 000168 23 venom can be
used. The peptide can be isol &ed and/or purified
according to any standard technol ogy known in the
art. In particular, the peptide my be obtained from

steps conprising: - obtaining crude venonm - carrying
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erfa mance li.quid ¢ tography (RPHPLC). The
|p§%ﬁ’%ﬁt' 8V‘fe(5?:}r?‘%n§ crude venom of But hus
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peptide. In particular, the gel filtration step nay be

a sequential gel filtration. However, the nethod for
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o {ééber tl{)ﬁ%%f]ﬁodrgbaq't g%wﬁbigﬁe%\%rﬁ%m i Battiddfar the peptide
JCH2 or a homologue, variant, derivative or fragment thereof. The
pharmaceutically preparation optionally comprises a pharmaceutically
acceptable carrier, diluent, excipient or a combination thereof. The invention
encompasses the preparation and use of pharmaceutical compositions
comprising the peptide of the invention, in particular the peptide JCH2 or a
homologue, variant, derivative or fragment as an active ingredient. Such a
pharmaceutical composition may consist of the active ingredient alone, in a
form suitable for administration to a subject, or alternatively the
pharmaceutical composition may comprise the active ingredient and one or

more pharmaceutically acceptable carrier, excipient and/or diluent.

The pharmaceutically preparation may be in the form of oral, parenteral,
injection, topical, and/or implant preparation.

Pharmaceutical compositions of peptides or fragments, variants, derivatives
and/or homologues of the peptide may be used to inhibit the HMGCoA

reductase and/or phosphomevalonate kinase activity, for example, in the
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GRMA AN SR dbra hy e 65@%0rb@ss’\5hérbcf§i2@db§3?rihé|élﬁ:%%ulatlon of

fromthe venom gl and (tel son NA. Series’ of
sghmtléséenorb opédist hydprodusE(pileDadidisoB ralgtednlipid ddrivedimreducts (such

h b j
AL BPB W' & RioEhdsticb st 181 BRanplsy ENPPG RSBy Rifeosglerosis,
PhirsaRCast Welll asPrRarbRasdUNac (ARY | SArdbvaBeulBe PHisdedérs or in
the invention, in particular the peptide JCH2 or a

rehelesigiob, indepententdeon vRleiatonie fef@gtﬁenwhlmrmuld include

AArrePRRRT B3t REEREIRoh O, FREM IR afifeioh. ibroved

eeTORAIg Nty @omprdmdeatanarprtah@ﬂtﬁﬂf of ﬂmummur@and thrombus
enco asses the preparation and use of pharmaceuti cal

derpekion.i ons conprising the peptide of the invention,
in particular the peptide JCH2 or a honol ogue,

V@hin %ltloﬁ§rd§uﬂ'ﬁ! Yrﬁ/e‘ﬁ?]loﬁr 8\? d 30 é‘ﬁtérﬁﬁial br¥aany suitable

| ngr I ent ar maceu conposi ti on

aqueanst difectie (agt,i \l@caliygrash byt igjeotitn, nmnphantéi;mrm or topical
ni stration to, a

table fo d
HrbREH08 8 eSUs Al RN KaBltsl « Pareniegl or orally).
QYFRFd f2 EdHRpASitibNS of tHE PRERGN 8Rd1PPE RbvidEd tp%rerg}erally, such

pharmaceutically acceptable carrier, exclpien
o:E| @enmtrava@omaswhméamem qutbalﬁpar l{ttrapentm;eab,elntramuscular

%@Er%?lanyg%ng @OEW%I,PH %laesrgh[eﬁ pttrggranlal’ intraspinal,

gatraesitiicwas Qﬁtrﬂﬁ@baldemr@blsﬁérﬁﬁﬁeﬂitfacab@!]l'aﬁntlﬁtranasal or by
derivatives ~and/or honol ogues of geptl be

LRRIAselo apfmnigiratieme tmwmmnpowmcmr@f@ra I’yd/C@mprlses part of an
PRRRIIS T ySRR oy oAk Yl sudphsi TR futide) ¢ e

According to another aspect, the invention includes methods for modulating
and particularly reducing serum cholesterol level in a mammal. In this
.embodiment, the methods generally include administering to the mammal a
therapeutically effective amount of at least one and typically one of peptide
comprising the amino acid sequence of SEQ ID NO: 2, SEQ ID NO:3, SEQ ID
NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID
NO:Q, SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:12 and SEQ ID NO:13.
Further, the method of the invention may also comprise administering a
pharmaceutical composition according to the invention.
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prophyl axi s of disorders characterized by the
wa@eaumgdat i on of chol esterol or its by-produckCYl/bGLe4/000168

acid) or related lipid derived products (such as HDL,

LDL, VLDL etc) such as, for exanple, hypertension,

at herosclerosis, stroke, as well as neurovascul ar and

cardi ovascul ar di sorders or 126 chol estero

i ndependent or pleiotropic effects which could include

atherosclerotic stabilization, anelioration of

endot hel i al dysfunctlon i nproved coronary artery

C U AORS 8MHEriRFANPThUBRGS] b A BsEURIA ' Brdféimal growth and

thro Cbnp05|t|ons e i nvention

pwmblldiyed)ftmoah hsghenmd)rgtawsmgz ‘Foo trabtle senwansholésteeolt hgs been
cal l,

{ Gpfteiaed aanith siac) ShiEREng] s sbEFielled) ' ghocdses  including
S}‘a%éﬂﬁbééifdtéméﬁmﬂ, st@ﬁéenbél‘o'ﬂdry Heehf aHléé)ase Wé%e especnally

conposi tions of the invention are to be grow
patrmf@acvlarqsys andcrelatesl egnditions.y Seeugenenally u tiyielbds (1988) in

@i&'iwew"%%ﬂsPsqﬁrﬁ#“@Fﬂﬁae%‘ﬁi‘n"‘éﬁ@%bwsw Y8R p. 547574

| ahdBroamni, 1., S.igHd @sRistéih, J. IL.NUBEBEM The Phafmacological BaSIS of
i ntrat hecal i ntraci ster naI i ntracapsul ar, intranasal

ofh @;apea@pﬁs(ﬁlsuadmliﬁ AGipaRBA. Bnet @bnelsiMreeraw-Hill/New York,
ph g conprises part of an aqueous or
ES|oIog|caIIy conpati ble fluid suspension or
solutlon Accordi ng to anot her aspect, the |nvent|on
Iudes nmet hods for nodul atin and particul arl

sei%g o, AORNGF 3eBeFle oy MVaRBPN OVt ABAEIEHIGcF fregtment or
aw% | ntdi%%rﬁ@t%r@%?a%ﬁ%é‘lﬂlyh thie" G ddfls Iaﬁ ?n of cholesterol, its

g to the mamm erapeu
ebfqrodue anddonrelaiéd dipid éemtecbpmdantﬂs t:gmpmlalrig/admmlstérmg toa

NERbisCl S AEPD Ao A o pPRIASepTIPTSES B PN agkcpadence of

NSER I§E@d D NS} 4, varkeldt] BeMatRe SR&OF Ba éﬁﬁ%ﬁt th%@&)i’ Raving the
NO 10, SEQ ID NO 11, SEQ ID NO 12 and SEQ 1D

Fiinatien, of hEIMECRAd r@ﬂucta@eu rivkaihitom n phayp@mevalonpte sighibitor,
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pathway and/or reducing the level of serum cholesterol. The method may also

comprise administering at least one peptide or a fused peptide comprising the
amino acid sequence of at least one of SEQ ID NO:2, SEQ ID NO:3, SEQ ID
NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID
NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:12 and SEQ ID NO:13.
Further, the method of the invention may also comprise administering a
pharmaceutical composition according to the invention.

The by-product comprises bile acid. The related lipid derived products
comprises HDL., LDL and/or VLDL. A

The disorders comprise hypertension, atherosclerosis, stroke, neurovascular
and/or cardiovascular disorders.



26 Cholesterol is generally understood to be essenti al

for normal growh and viability of nost higher
woe@ani®des. Too nuch serum chol est erol has beePCT/SG2004/000168

correlated with |ife threatening lipid-rel ated

di seases including hyperlipoproteinema, stoke,

coronary heart disease, and especially

at herosclerosis and rel ated c®nditi ons. See generally

Stryer, L. (1988) in Biochemstry, 3.sup.rd Ed. W H.

Freeman and Co. New York, pp. 547-574; and Brown, M

S. and Goldstein, J. L. (1993) in The Pharnmacol ogi cal

TP BBl RNl by 5 nisye focally

thy mjextioa; implaatdtiont, lemnbai\mifmlémiraﬁmvtocteﬁswemtohedpafenterally
t t t act er

ARG oR . Rind: RERIeF! eamisfaie kowa i 898 aroaud eutable for
"’IQQ/ ;ﬁlrg?%§bf3fhé b%&n@%é’cﬁ@g &é%ﬁé@%lfﬂi@éb&bé‘%f the present

mniStering to a subject in need at |east one
pemmwm conprising the amno acid sequence of SEQ ID
or a variant, deri vat [ ve and/ or fragrrent

t&ﬁefﬁrg ?r Vedﬂ g@b ngggngn X IéS,I 2 HIIFA%IPAOIGS H?@d?ﬂ& activity,

@QW'@EI proptseahd asdver othdm lmbértéﬁlobﬁéle%té?bl mdependent or
b| 0S ﬁnt heS| s pathway and/or reducing the |evel

p{b@‘&c& oincl nethesesalerptial stabilizatipni S@melloratlon of
aéHHcﬂhél df rdy?ﬂm%‘uoh eﬁ@ﬁ gl&g cé’)gc(%éerﬂ ry%o[ﬁffl%ﬂc i § %ventlon

conpri st ng eas one

QPN ptFEQzhO M@oa}blﬁE(ﬂJirﬁhtldﬁO (4‘,ak§E@td> DendiOLfao 2001,
SE% D NO 6, SEQ.ID NQ. 7,

QS Al Ibro@zcym ﬁ@llaoo‘sé@w Slb13Ta% 13@3 2802, J Clin
Nidst: 2008" A o&@ﬁz&‘%h%@ghémez @3 e O CRYidH 5803 Feb
conpri se adm stering a maée I Cal  conposi
aZﬁ;@ﬂ@ﬁA)@&B}ZBBQ i nvention. The by-product conprises
bile acid. The related lipid derived products
conprises HDL, LDL and/or VLDL. The disorders conprise
hypert ensi on, atherosclerosis, stroke, neurovascul ar

aAléUd?ﬂmggI @hé’%ﬁ%ﬁbﬁraléb ﬁﬂi\ﬁt%ssa nY€2h88 Qe /tABRéRt for cholesterol
PCT/ SG2004/ 00016

independent and plelotroplc conditions comprising administering to a subject
at least one peptide comprising the amino acid sequence of SEQ ID NO: 2.
The method may also comprise administering at least one peptide or a fused
peptide comprising the amino acid sequence of at least one of SEQ ID NO:2,
SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7,
SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:12

and SEQ ID NO:13.

The cholesterol independent and pleiotropic condition comprise, but are not
limited to, atherosclerotic stabilization, amelioration of endothelial dysfunction,
improved coronary artery compliance, prevention of plaque rupture, and/or
thrombus formation.

According to another aspect of the present invention is a use of at least one

peptide comprising the amino acid sequence of SEQ ID NO: 2, or a variant,



27 The peptide or the pharmaceutical preparati on nmay
be adm nistered locally, by injection, inplantation,
wo opiaedozadn ni stration to a tissue | ocus, parROI/RGHI0NY00168
and/or orally. Qher fornms of adm nistration known in
the art and suitable for the purposes of the present
nmet hod are also within the scope of the present
invention. Apart fromtheir 1i28id |owering actions, a
di rect chol esterol dependent activity, statins are
proposed to have ot her inportant
chol esterol -i ndependent or pleiotropic effects

Ia@hvﬁiv@aﬁdm?f@gﬁ#&ﬂ%é@&h@%ltﬁét ﬁ&.o@BFHWG%A%ductase

of endot helial dysfunction roved coronary artery
c inhibitain c phasphemevalnnhaten |rtbtib|’qm|r,aqtmiucmg uthe aadcumulatlon of

nPhaIERIsTel B 3 orila S be R0, A peRiva 204or. resusing. the level

LioR8erud? eReledterbl, for theviebariioa e‘l‘uagnkb%a?’%eﬁt%r #he treatment or
Vaughan, 2003, Am J Cardi ol 2003 Feb 20

9 praphylaxiBsob disprderscehiarneigrised tyetheracaumwation of cholesterol, its

R A B bR R prbBbene. compr i si ng

adm nistering to a subject at |east one peptide
c nrartidutay, tthe byﬂpmdtmtl @bmpﬂWMeoéc@Edei Delded Aipid derived

The t hod may adm ni stering at | east
oﬁ&)cg@tﬁ pe@paﬁea H1dls obDL s Pr¥LPbnprirthenqtherdisardery comprise

MMM A At

NQisprderSEQ | D NO. 8, SEQ ID NO 9, SEQ ID NGO 10, SEQ ID
NO 11, SEQID I\IO 12 and SEQ I D NO 13. The chol ester ol

ependent  an ei otrol nd|t|on ri se, hut .
1 B8 BRA A tle a5 cOiPRBP oo Fis 9 SIS 95ia difsed peptide
aa@iwpﬁgmgltate arhinenstad b@hu@hcéiyfzéﬂéﬁtgéﬂoﬂﬁ% of gm MYNO:2, SEQ ID
coronary arter i ance venti
- bigdr 8 %rﬁ@/lﬁlé 4 BB NOE (SRR NeBoSEAD HO7, SEQ ID
e . V )
B SRR Py SN T SRR D1 S8 2Rz Bha sEQ
ofD )5&'9}1ggT;igorg%gg}@m@t\faﬂh@ﬂtomm@Q%H&ﬁﬁ%&uhcally acceptable
4
Pgrr%?dlluent excipient or a combination thereof. The medicament may be
administered locally, by injection, implantation, topical administration to a

tissue locus, parenterally and/or orally.

A further aspect of the present invention is the use of at least one peptide
comprising the amino acid sequence of SEQ ID NO: 2 for the preparation of a
medicament for the treatment for cholesterol independent and pleiotropic
conditions. Cholesterol independent and pleiotropic condition comprise
atherosclerotic stabilization, amelioration of endothelial dysfunction‘, improved
coronary artery compliance, prevention of plaque rupture, and/or thrombus
formation.

The medicament may also comprise at least one peptide or a fused peptide
comprising the amino acid sequence of at least one of SEQ ID NO:2, SEQ ID
NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ ID



28 derivative and/or fragnent thereof having the

functi on of HM3CoA reductase inhibitor,
w@b@spbsIpeval onate i nhibitor, reduci ng the accROT/bGri0&N0168

of cholesterol in the cholesterol biosynthesis

pat hway and/or reducing the level of serum

chol esterol, for the preparation of a nedi canent for

the treatnment or prophyl axi s2of disorders

characteri sed by the accunul ation of cholesterol, its

by- product and/or related Iipid derived products. In

particul ar, the by-product conprises bile acid and

r e ey rd C C [

7 PSR g sierin RO ICSEGEBIRG: PE5EBD B2 and sk
hyparg:¢8si on, at heroscl erosi s, stroke, neurovascul ar

and/ or cardi ovascul ar disorders. The nedi canent nay

TR k7S A e B e ot

SERBRNG EroBE BTt BT Eramigiss. e, ge provided

SED way NO. llostraleq, | ahd\@re 1notSikgendiedido 112e dimitisgQf the present
NO 13,. The nedi canent further conprises a

pPWPRERLut i cal Iy acceptable carrier, diluent, .

exci pi ent or a conbination thereof. The nedi cament may

be admnistered locally, by injection, inplantation,

t epj dmnistration to a tissue |ocus,
péRéﬁm@iesa

1y and/or orally. A further aspect of the
present invention is the use of at'l|east one peptide

c ngri ing the am no acid sequence of SEQ ID NO 2 for
tgé—ﬁiiiération of a nmedicament for the treatnent for
chol esterol independent and pleiotropic conditions.
Chol esterol i ndependent and pleiotropic condition

CAtMarT HepatoiRadid] FhelHep G2 2RIl duiftireUhd f8Btmehs! | ON
of endot helial dysfunction, inprove coronary artery

conpl i ance, prevention of plaque rupture, and/or

t hheraslisstocks whtHwnan Hepateoiac etk lineiapGl swereoeiditired in T-25

a S e 1] 0 . ed. i co [ Si .
“HRbE i EaRs BABbATE SoeBubt BLETMEtD SOGREBHRA win 10
NEBt3l bovirte §6rum@ndl inSiibated iNG Humidfified inchbator (SHLOD) at 37°C.
NO 6, SEQID N7, SEQID _ , _
At 70-80% confluent, treafment was started with 12 hours incubation in
complete media supplemented with delipidated FBS (Gibson et al, J Lipid
Res. 1990 Mar;31(3):51 5-21) This was followed by 4 hours of incubation in
complete media with delipidated FBS as well as the inhibitors, statins and

JCH2.

After 4 hours incubation with the inhibitors, the media was discarded and cells
were washed with 0.90%saline. The cells were scraped and collected into a
50ml tube. The cells were centrifuged at 2400rpm for 5 min at 4 C, and the
resulting cell pellet was washed twice with 10ml saline. The final cell pellet
was resuspended in 30yl lysis buffer and briefly sonicated. The suspension
was centrifuged at 14,000rpm for 15min and the supernatant containing the
enzyme, HMGCoA reductase, was used for the assay. Protein concentration
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NO 9, SEQ ID NGO 10, SEQ ID NG 11, SEQ ID NGO 12 and SEQ

wO Do@ngek38 Havi ng now general |y descri bed the PCT/SG2004/000168

invention, the sanme will be nore readily understood

t hrough reference to the foll ow ng exanpl es, which are
provided by way of illustration, and are not intended
to be linmting of the present30i nvention. Exanples
Exanpl e 1 Human Hepatoma cell |ine-Hep& cell culture
and treatnment The cell stocks of Human Hepatoma cel
line-Hep& were cultured in T-25 flask in Eagle's

Mk MBLESERNbY &he BRI MeMod gsl%lfsnfm 76t tWhal Ofochem.
fetal bovine serum and incubated in a humdified

i A2:288t264)(5% C02) at 37C. At 70-80% confl uent,
treatnment was started with 12 hours incubation in
conpl ete nmedi a suppl enented with delipi dated FBS

(MGCbAStediictase hclvily ageay 1990 Mar; 31(3):515-21)
This was followed by 4 hours of incubation in

conplete nedia with delipidated FBS as well as the

i nhi hj . t] f our

| b RBRsiE o et UG oA etliehed e key enzyme 1o
desromrd ¢iM@rCoAeld its predectwamivetbnaité.nirD 199 Easémss of IMCI, the
cells were scraped and collected into a 50m tube.

TReValonate isetanvedsd intoygevalgnoastangm for 5 nin at 4
C, and the resulting cell pellet was washed tw ce

SR R PN PR Bctese > Tng o lfigete

soni cated. The suspension was centrifuged at
14, 000rpm for 15m n and the supernatant containing the
enzyme, HMGECoA reductldSe, was used for the assay.

Pr ot ek tion WO 2Q044408928 PCT/ SG2004/ 000168

30" wls G AN T he B a f@r‘zlaPW&VﬁlS’a‘Ot YR ord M

1976; Anal. Bi ochem

QAE-Sephadex A25 is an anionic—exchange column chromatography (K. K.

Ong et al, 1991). It will retain HMG-CoA, which is negatively charge in the
column but not mevalonolactone, which will be eluted out by ammonium
formate.

The 50 x4l assay buffer (100mM potassium dihydrogen phosphate, 4mM

dithiothreitol, 20mM glucose-6-phosphate, 20 unit glucose-6-phosphate
dehydrogenase, 2.5mM NADP®, 30uM [14C] HMG-CoA (0.01uCi) and
microsomal protein) was incubated at 37°C for 1 hour. Reaction was
terminated by addition of 25ul of 2M HCI. After 30min lactonization of
mevalonate to mevalonolactone, 500 1 of 20mM ammonium formate was

added to each sample, spun for 5 min at 14,000rpm.

Supernatant was applied to the column that is pre-packed with QAE- |
Sephadex (4cm), equilibrated with ammonium formate. The first 5 ml fractions
was eluted with 20mM ammonium formate, followed by 5 ml of 0.05M HCI and



72:248-254) . HMCoA reductase activity assay In
bi osynt hesi s of chol esterol, HMG CoA reductase is the

wheao4ao8098re to convert HMG CoA to its productPCT/SG2004/000168

nmeval onate. In the presence of HCl, the rrievalonate
is converted into neval onol actone. [14C] HMG CoA +
HVMG CoA reductase - [14C] neval onate HC [14(C

meval onate ---------------- >3{14C] neval onol act one
QAE- Sephadex A25 is an ani oni c-exchange col umm
chromat ography (K. K. Ong et al, 1991). It wll
retain HMG CoA, which is negatively charge in the

g@b £ BYiv AR, F@ap%éa@.elt%frﬁ{ebeggysmg1M|'f}abcggpglrﬂ}é%ecﬂetermined

anmoni um rmat e ssay
(aﬂﬁgﬁqmnmhﬁ%@ﬂ) byidiibafeom @hwdehat e, 4mM
dithiothreitol, 20mM gl ucose-6-phosphate, 20 unit
gl ucose- 6- phosphate dehydrogenase, 2.5mM NADP+, 30pM
[14C] HMZ CoA (0.01 pG ) and mcrosonal protein) was

I pbedIe diabilitd dsd 1 hour. Reaction was term nated
by addition o% 25él}’| of 2ZM HClI . After 30m n

| actoni zati on of nmeval onate to neval onol act one, 500, u

o AR TR A B 0B sl g Rkgsures e
tmdd&ﬁoﬁol W thy 5is mmeﬂﬁyﬁhﬁiow-ﬂiyl)@\ﬁ-d@ﬁ@ﬁmdeXtetrazohum

ilibrated with amoni um for mat e first

romietMERD infmssiol HECWbI  PTPORAN SRtRstok by o ety of the

P@I&)@%@f 88’6%?%]: h l%%f ngldl'lwgls@?%@g@ % ulture medium

Fétmdiaamnt:énﬁrat}ombf U@n@kﬂmlsartcggﬂstggéd 7} %mﬁﬂtp't)lat@ wasSseeded with
d u5| Beckman scinti a
g@‘ﬁé @ﬁﬂs wer el jand aliowed yi0agroNy fayrs4 hayrsi tp §0% confluence.

Cﬁhﬁﬁédgg% g\{el‘f'% ;i%a%? %\éﬂ"f %Eﬁes'a%HBJC HalioME! RRUBEASY VAR carried
doutefoh 24 thouss. ol e me;dlu)m yas ainpdvaty lcelle imashell itwine with 1x saline
and then MTT (60pl) was added. Incubation was carried out for 1 hour and the
MTT/medium was removed. The formazan crystals formed were solubilized in
250ul of dimethylsulfoxide (DMSO). Absorbance was measured in a multiwell
scanning spectrophotometer at 550nm wavelength (Figure 6). Cell viability
(MTT) assay was performed on HepG2 cell treated (a) 4 hours of incubation,
(b) 24 hours of incubation, with various concentration of statins (10uM each),
JC (crude venom), G50 (partially purified JC; Fig 2A) and JCH2 (pure
HMGCoA reductase inhibitor from venom; Fig 2D. The viability (Abs at 550)

was then plotted against protein concentration of the inhibitors.

HMGCoA reductase activity of venom

Venom from Chinese scorpion (Buthus martensi Karsch) was tested for
HMGCoA reductase activity using Simvastatin, Atoravstatin, Mevastatin and
Fluvastatin as a control for inhibition. Protein concentration of 1-100ug/ml was



brom de(MIT) into an insol uble formazan product by
activity of the mtochondrial enzynes in viable

W@ 2004308928TT was di ssolved in culture nedium tRPCESG2004/000168
concentration of 0.5my/mM and filtered. A 96well plate
was seeded with 5000 cells per well and allowed to
grow for 24 hours to 80% confluence. Duplicates were
treated with statins and JC fBactions. |ncubation was
carried out for 24 hours. The nmedi um was renoved,
cells washed twice with 1x saline and then MIT (60pl)
was added. |ncubation was carried out for 1 hour and
t I t
¢ 05, TRe PRAIGAEY A RWES ooy S HORSREURY 81 el poy o the
(Sdd@plon wasambiEigerewsh). nieigare dé shows rthétne\saltd; of the HMGCoA

S(%‘i{]”ﬁtﬂsg %g)) %‘?&L‘éﬁ%é&?ﬁ;‘%& t%}fﬁsq %P\Qg\ég tegyﬁeg, H&ing both
OgnRRERIr elduM) SR 2stube)Jct (MOHGR o IHLIRAL ge a6ld to the

24 hours of iIncubation, wth I ous concentration
serxyme gssayMrigwra) 1B shovw(a: thel geswtsofpm @50 I-@M@G:mmlrlegluctase

Pl B0 ez, ool el oy B DA R 36 roug).

5PRe celdivdrd e soidped AURLOSEafdoBrdakINE BlIT8f bRAleins. The

of the inhibitors. HVM3CoA reductase activity of venom
\eglbpioteiomv@ie nised @cemwma spButeh s both casas (Figueechd and 1B),

%hgsé{?ﬁgn‘f&ﬂoﬁ af;? %}{ﬁ’ t%f:: Ir’ﬁrVI Mﬂ'&sﬁbﬁ inegative

aéor&rcﬂ@ﬂiér@'asé%wmmhlﬂthb@hz Mot ei n concentration of
1-100pg/ M was 2004/ 10892 PCT/ SG2004/ 000168 32

used. The inhibitory activity was observed for statins
as well as for the scorpion venom (Figure 1A). Fi gure

1

JErAARARiof BthiS gy KIFRER g Veh ST 9 G fration
both sinvastatin (10pM and crude JC (10pg). The

i hihé EFhinese seorpicrd sletomowakechremajograpksdyn Seghadex (350 gel

8o DBl -k e A ot ie aRSE selle of the

Jéruté QRGbom. THe FMC&AW&CH‘&.@%&WWQ@@%e‘ipfarcfﬁéc%%s from

to break the cell for proteins. pr ot ei ns
veeak tisBd, a§1@ng/nﬁot§wur3@ed| @n tblmsrreeudt,e%1 (frictjone (13, 14, 15),

wgre sabjected to reverse phase HPLC (RP-HPLC) on a C18 column (Jupiter
C18, 5um; 4.6x250mm). The column was equilibrated with 0.1%TFA in H,O
and the protein was eluted using a step gradient of 0-20%B, followed by 20-
70%B and finaily 70%-100% B (0.05%TFA in 80% acetonitrile; Figure 2b). All
the fractions from RP-HPLC were assayed for the HMGCoA reductase activity

at 10 u g protein. The H2 fraction showing high inhibitory activity was further

purified on RP-HPLC (Figure 2¢). The H2 fraction were further purified on
Jupiter G4 column and tested for inhibitory property (Figure 2d).



the positive controls were cells w thout any treatnent

whil e the negative controls were assays w thout the
wWe@rayreso2dr act i onati on of But hus nartensii KarBCISG2004/@00168

venom by gel filtration The Chinese scorpion venom

was chromat ogr aphed on Sephadex G 50 gel filtration

using 10mM Tris-d pH 7.6. Figure 2a shows the el ution

profile of the crude venom 3IB®e HMGECoA reduct ase

i nhibition was seen for fractions from peak 1, Pl, at

10pg protein. Based on this result, Pl fractions (13,

14, 15), were subjected to reverse phase HPLC

I ' um

48@'?%@”%1%%@%0 ‘ﬁﬁﬁ”@é‘%’éﬁ’ feifsii Kesch o

in H20 and the protein was el uted u3| ng a step

gT atdl ENA adxtrceay@Chooiczpnsld, By &2 SaczbivaN ar1<98f7 i el yBlochem

7162, 5k Bob Borg R Tolanseiepievelaet tatibad; (irblhm. A. o
7, GAFIORSSD, aZ?LBY 725} Tﬁ’é déGBlebtRirleal chNKhﬁaé‘@ynthesmed

fractlon show ng h| i nhi bitory activity was further

pand figateddo meﬂeatadantgm@&)z@) ofthende FhexadapiedabiNAs were
|ﬁﬁ§ﬁt |eal(r opursb{‘l{i%g (?rn ap’@q“@aﬁ@ %3%%' %ﬁj ?ﬁ% %ee b’ specific

Porim e’ fpdaRP9168 33 C oning of the JCH2 from Buthus
martensii Karsch Total RNA extracted (Chonctzyns

P, |
& 553ACHC)AR(T/QUGTNTGNSC (T ) GAA(T/EHSA] 56- 15(@EerlarN0:14)

Sk e USSP  p cm o

as synt heS| sed and ligated to universal adaptor
(AP on ‘both ends. The adapted cDNAs were used as a
s é'B'VBé?a'eﬂﬁ*&pﬁqr)ﬁrW@ersﬁfe@Vpﬁe BrigeEsARdi ng the gene

A A ARPIRES0E Fooan 11 0 on (SFFRID NOV19)

NO 14) (V\nththeform (T/C) it is indicated that in
t hat 03|t|gnthe nucl Lde can be

. C); and .
ufti ShBfaRieaghap as G ysing\ageie EP?ﬂé? ,”;‘995?‘? pgmer
EAFTTSEAKESCERAREACBATESQ | D NG 15) . (SEQ ID NO:16)
and the adaptor primer, AP1, as the forward primer. Both the PCR products
were sequenced and the cDNA encoding JCH2 was amplified by PCR using

the following gene specific primers: forward primer:

5 GGTACATTTCTAAAAAAAGTTATG 3’ (SEQ ID NO:17)
and reverse primer:
5 AATAGCATTGATTAAATGCAAATC 3’ (SEQ IDNO:18).

An approximately 400bp fragment of PCR product was obtained and
subcloned. Putative positive clones were subjected to DNA sequencing
(Sahger, F., etal., 1977, Proc. Natl. Acad. Sci. USA 74, 5463-5467; Armugam
et al, 1997) on an automated DNA sequencer (Model 3100, Applied
Biosystems, USA). All clones showed the presence of cDNA encoding JCH2
(Figure 3). The cDNA encoded for a 22 amino acid signal peptide and 72
amino acid residues of the mature protein (Figure 3).



A simlar reaction was carried out using a gene
specific reverse prinmer 5" ATTCCAAGG GGAAAGACTATC 3'
W@ SEQ1082NO. 16) and the adaptor priner, APl, BST/SGH04/000168
forward priner. Both the PCR products were sequenced
and the cDNA encoding JCH2 was anplified by PCR using
the followi ng gene specific prinmers: forward priner:
5' GGTACATTTCTAAAAAAAGITATG 334(SEQ I D NO 17) and
reverse prinmer: 5 AATAGCATTGATTAAATGCAAATC 3' ( SEQ
I DNO 18). An approxi mately 400bp fragment of PCR
product was obtained and subcloned. Putative positive
cl ones were subjected to DNA sequencing (Sanger, F.,
et al., 1977, Proc. Natl. Acad. Sci. USA 74,
5Th8-prdieis havel aen feundltp HoagyativelnchamgerhmithdpiDké#ue (5.03)

ST S e e R B8 o S0 o

(EB&“P%téh-aﬁﬁgﬁg%@m%rél% B #e ﬁms'éodé’&it%g from cDNA,

si gnal pepti am no acid residues of

. mBhemeags deduced Ficgo rthe DDNAGezpeata 08 BIB2Da while the mass of

PCT/ SG2004/ 000168, 34 T [ h f d_it
B OLIBYRS ASiagRinag 1B eoaPRa" (Beosii2 A, shdwed that
Cle’ SSREREhRHInd 7 @pd TSSO tTRILUBSonll '8 Eisafshidd biidgédBave been
mass of 16kDa (obtained fromprotein analysis) does

nptedicied &orthis peoteine Honwyer tr extia Gysniesitlus mighteeninyslved in

SRS 47 TR S50 ERES b GPARRR, W) g analeis
) T(neagb@ﬁé)_cDNA, showed that the JCH2 contains 7 Cys
resi dues. Thus, only 3 disul phide bridges have been

predicted fqor thi rotein. However the extra Cys
eraa@féeHFgﬂpanﬁ&weEPmn form ng a coval ent

bonded di ner, as. observed in the nass anal ysis

SR (R Uy il 5o gt anaysi
sMassr gpeotrometyr analyses sweravhearriegeciutorant rg Q-TOFF mass
aggé&?oep?wo\fvoer%gte?a(Mici:r%%é)sust URnLt%).q;lIeOBrEoc%%%?ng of the mass spectra

y was performed using the Micromass MassLynx software according to the

manufacturer's protocol. The mass was determined to be 16803Da (Figure
2e). The N-terminal amino acid sequence of this protein was determined to be
-DSLSPWNEGDTYYGCQRQTDEFCNKICKLH- (SEQ ID NO:4) for the first 30

amino acid residues.

Homology modelling was performed to predict the tertiary structure of JCH2
(Figure 5A and 5B). Synthetic peptides were made based on the amino acid
sequence of JCH2 and further tested for the HMGCoA reductase inhibitory
activity (Figure 5A and 5B). All the HMGCoA reductase activity obtained for

5 the protein fractions, statins and the synthetic peptides are presented in Table
2.



spectrophot oneter (M cromass UK Ltd). The processing

of the nmass spectra was perforned using the M cromass
woemsiiges sof t ware according to the manufact uP€r/S62004/000168

protocol. The mass was determ ned to be 16803Da

(Figure 2e). The N-term nal am no acid sequence of

this protein was determ ned to be

- DSLSPWNEGDTYYGCQRQTDEFCNKI G3¢ H (SEQ I D NO 4) for the

first 30 amno acid residues. Honol ogy nodel I i ng was

performed to predict the tertiary structure of JCH2

(Fi gure 5A and 5B). Syntheti c pepti des were nmade based

g f
?ﬁ % AFérogJ ta%?aétgl(}ﬁf rg’tgi'rﬁ|2 s?aﬂa@ts é'ﬁci ré%ﬁl_ngﬁé %Btldes

Fﬁp%dellsayeremeatedwmthiweﬂmmcéeinstaaé@umeach/|[¢ryd@bemme¢pe50

(G5 2L, TP 260 Aing B A0 o B ) ol tatn,

im@qtm@mmemm) 288 tasinthetic peMBEsAtri@ulcidesesd from SEQ ID
RSt pA U, By g BB LI5S En R i vt

Resicdntdgsr afdiehibéionvas) Cibillated Fbage&,é)w pqsdwefooatfoU QiHgreéted g:ells).

n a A in, .
TH, Bead b 11, ARmb Y 7 Rera bt 37 Thldhunds, i&Rh Y deionts
(mas$es()JIM7eGBa| Je P ); AV SH (JO2-INO 8. 172h¢Dp 2 3-865 and
statins were dissolved in either DMSO or sterile

wat er. Perlcentage of ‘i nhi bition was cal cul atiede bagbibition on
on positive c nt rol, éﬁ ntreated cel| s% The slequeHi&sCoA
of honol ogs| t Z§°eq‘ieH%e PiAretsiRi Bertidss e clul rﬁdUCtase activity
wei ght s (nasses) 16790Da (JCL-Pl); 16791 Do (fe22l )| PO
a@ﬁ’udk(rénbﬁn Da(JC3-P5) 9% of TnhmbrtTomom —HVGCoA
Deseioupt i on | Sequence of protein & peptides |redpptase .
act yogdoy Agueous DNVMBO nedi um nedi um  Cr ude vienom -
P1(10pg) Peak 1 from Sephadex G50 chromatography 25% -
JCH2 (0.6uM) | Native protein (RP-HPLC) 30% -
DSLSPWNEGDTYYGCQRQTDEFCNKICKLHLASG :
GSCQQPAPFVKLCTCQGIDYDNSFFFGALEKQCPK
SEQIDNO:3 | LRE :
JC1-P1 Similar mass with JCH2 (16790Da for JC1-P1; 16791Da 23%
JC2-P1 for JC2-P1 and 17211Da for JC3-P5) 25%
JC3-P5 20%
Peptide 1 QPAPFVKLCTCQGI (SEQ ID NO:5) 20% 20%
Peptide 2 KLHLASGGSCQQPAPFVKL (SEQ ID NO:6) 30% 7%
Peptide 3 PAPFVKLCTCQGIDYDNSFFFG (SEQ ID NO:7) 10% .| 15%
Peptide 4 QGIDYDNSFFFGALEKQCPK (SEQ ID NO:8) 7% -
Peptide 5 GCQRQTDEFCNKICKLHLASG (SEQ ID NO:9) 2% -
Peptide 6 DSLSPWNEGDTYYG (SEQ ID NO:10) 4% -
Peptide 7 LSPWNEGDTYYGCQR (SEQ ID NO:11) 2% -
Peptide 8 SPWNEGD (SEQ ID NO:12) 1% -
Peptide 9 GDTYYG (SEQ ID NO:13) 3% -
Atorvastatin | An HMG-CoA reductase inhibitor, reduces total Insoluble in o
(hydrophobic) | cholesterol, LDL and apolipoprotein B. aqueous 70%
medium
A synthetic, competitive inhibitor of HMG-CoA Insoluble i
Fluvastatin reductase that acts as anti-hypercholesterolemic oub'e m o
(hydrophobic) | agent,reduces the basal MMP-1 levels in culture media of aqueous 4%
endothelial cells medium
Simvastatin A lipophilic HMG-CoA reductase inhibitor that blocks
(hydrophilic) | Ras function and inhibits cell proliferation of human 35% 65%
(10uM) smooth muscle cells
Mevastatin Compactin: an antibiotic that acts as a potent inhibitor of
(hydrophilic) HMG-CoA reductase, suppresses Ras farnesylation. 35% 60%
Causes cell cycle arrest in late G1 phase

Note:Concentrations of all peptides and statins are 10pM except for JCH2 which is at 0.6uM (10pg)




Oottg) 21% JCG50- PI
chr omat ogr aphy 25%

10

Peak 1 from Sephadex G50

JCH2 (0.6pM Native protein

W@ RI0RA6892KC) 30% DSLSPWNEGDTYYGCQRQTDEFCNKI CKL He@I38352004/000168
GSCQQPAPFVKLCTCQGE DYDNSFFFGALEKQCPK  SEQ I D NO 3 LRE

JC1-Pl Simlar
16791Da 23% JC2-P1 for
JC3-P5) 25% JC3-P5 20%

NO. 6) 30% 7%
NO: 7) 10% 15%

Tﬁ )R 7[%01916
h ebpha@%ipﬁ 2.

-1

mass with JCH2 (16790Da for JCI1-PI;

JC2-P 1 and 1721 Ma for

Pep6i de 1 QPAPFVKLCTCQA (SEQ
| D NO 5) 20% 20% Peptide 2 KLHLASGGSCQQPAPFVKLSEQ | D

Peptide 3 PAPFVKLCTCQG DYDNSFFFGSEQ | D
Pept i de 4 QG DYDNSFFFGAL EKQUPKSEQ | D

ﬁ@:%ﬁ% EIHN@SC%E ﬁ;@lé\@&) and

(RSEQ I D NO 11 2% - Pept| de 8

QD\I\KIEm ( CEF\] DN 121 10/,. Dgn i rla 0 mT)L\/f‘ LQI:('\ LD
ToER T Ne—=E=y oo
NG .1 ’2) 0% - At orvastatin Jﬁh‘ﬁ A oA _reductase
Prafeinbi t or, reduces tot 4l INB’(B‘P%?"e i n'_aqueolIgatment
{hvdr nnhnhl c) chal est erlol wejght (ki nLﬁH’Fnr ot eid® R JCH2
ium A synthetic, corpetiti6@ i nhi i t §rtof |HMBJoA]
A;bcmwllunbl e In Fluvastatfin recgjgt ase fhattacts ag 4, 4
g TVA boiesterotemc—=a 454 drophoktre
Aﬁdb-ll ’QI'HELI %Q{éiﬁhp bhasal I\/I\/Dq:ﬁ p\/pl s i n\ lyl| t lI}rJP ril) ) ‘L
sR2nBBR AP ndot hel i al [cel | s1$0mvast ati ndA lipophilit
StARGeGEed nm@ltranﬁe:epmtelm bi tor Qb@t bl o¢ks ¢hydr ophj,l ic) 11
fonctionm and T hibitts el Opr ot fjer d!.LI omjof ,T]unu I 1\
3506 65% 10 srpoth—pusdle cel
Apo 33.0 \ T )
Oxysterol binding protein-related '
protein 2, Hepatic lipase / 55.0 ¥ 3 ND
Triacylglycerol lipase
Table 3B
Protein Molecular Treatment
weight (kDa) Sim JC JCH2
ApoC-l 6.6 Ol ) )
ApoC-II/11i 8.8 4 0 0
ApoC-IV, SAA-1 protein 11.0 ™~ 0 1
sPLA,, FABP (aP2) 14.0 M 0 0
PMKase, ApoM 21.0 J J J
StAR related lipid transfer protein 23.0 J J J
ApoE 33.0 0 0 0

1 : down-regulated, 1 : up-regulated, ND: not detected




Mevastatin Conpactin: an antibiotic that acts as a
potent inhibitor of (hydrophilic) HMG CoA reductase,
wappnesses Ras farnesylation. 35% 60% CausesPCEBG2004/000168

cycle arrest in late A phase Note: Concentrations of
all peptides and statins are 10M except for JCH2 which
is at 0.6M (10g) WO 2004/108928 PCT/ SG2004/ 000168 36
Table 3: Protein profiling dagpa of hydrophobic chip,
H4 (Table 3A) and hydrophilic chip, NP20 (Table 3B).
Table 3A Protein Ml ecular Treatnment weight (kDa) Sim
JCJCH2 ApoCG Il 6.6 TT ~, ApoCI11/ 11l 88 TTT
'AEEPC_H/’ SAA-1 protein 11.0 4, T sPLA2, FABP (aP2)

: 4, StAR related lipid transfer protein 23.0 T
4- T T ApoA-l1 29.01- TT ApoE33.04, TTT

Oxyst epgl ISBF&&Q‘J RAcRI® beidmofdcille ‘éel@!c@é@ *fr’ﬂm? thé@@&%‘) Gonsisting
i pase / 4, ND Triac |I | cerol I|ipase

3B Pr ooki n I\/bI ecul ar Treatnment weight (kDa) SimJC
JCH2 ApoC 1 6.6 TTTT ApoC11/111 8.8 T T T

?B,OOC- Pg\\%z ﬁ@é éagho@%\%uiéls goﬁp;li—sﬁg-lfhe ?‘lpld%%tld B/ 6RBEof SEQ

ID NO:1;

(b) nucleic acid molecules encoding a peptide having the amino acid
sequence of SEQ ID NO: 2, or a variant, derivative and/or fragment
thereof having the function of- HMGCoA reductase inhibitor,
phosphomevalonate inhibitor, reducing the accumulation of
cholesterol in the cholesterol biosynthesis pathway and/or reducing
the level of serum cholesterol;

(c) nucleic acid molecules which hybridize to a nucleic acid molecule
complementary to the nucleic acid molecule of (a), or (b) or
fragment thereof, and which encode a peptide having the function
of HMGCoA reductase inhibitor, phosphomevalonate inhibitor,
reducing the accumulation of cholesterol in the cholesterol
biosynthesis pathway and/or reducing the level of serum

cholesterol;

(d) nucleic acid molecules comprising a nucleotide sequence having at
least 40% identity with the sequence of SEQ ID NO:1 or a fragment
thereof and which encode a peptide having the function of
HMGCoA reductase inhibitor, phosphomevalonate inhibitor,
reducing the accumulation of cholesterol in the cholesterol
biosynthesis pathway and/or reducing the level of serum
cholesterol.

2. The nucleic acid molecule of claim 1, wherein the nucleic acid molecule
(b) encodes at least a peptide having the amino acid sequence of SEQ



StAR related lipid transfer protein 23.0 4, 4, 4,

ApoE 33.0 TT T down-regulated, T : up-regul ated, ND:
woodo4desdest ed WO 2004/ 108928 PCT/ S&2004/ 000168PCB3G2004/000168

Clainms 1 An isolated nucleic acid nol ecul e sel ected

fromthe group consisting of: (a) nucleic acid

mol ecul es conprising the nucl eotide sequence of SEQ

ID NO 1; (b) nucleic acid nmoB&cul es encoding a peptide

havi ng the am no acid sequence of SEQID NO 2, or a

variant, derivative and/or fragnent thereof havi ng

the function of, HM3CoA reductase inhibitor,

Phos P9 RRYS) @mqu R:5] $EQ ID L, BEQND Nc:oranslam iIbrNO:6,
ol estérol t he chol est erol bi osynthes

pat hmsgz@ﬁa/m T, @E@. ByNQ:Be SEEY P NO: B PR Ib N0:10, SEQ ID
hol | | es which
yor | DA T SEETIR, G2 of SBQ DIRAAR “Zonpl event ary to

the nucleic acid nolecule of (a), or (b) or fragnent

shereghe Andleithincid attecide aofpekaﬁmele1-l‘2awhgraimdhe nucleic acid
function of HMSCOA reductase i

phosphuiecde dahcemptisesi @ gclegt %ugqeq{.beqq?ehavmg at least 40%,
accu 0 o t 0 I
. ;ﬁbﬁg | Qhe0hehokGR! & 8bod dédgrf‘y Gl % Seglience of SEQ ID

bi os *bath¥ay” an /or the 1evel
ser unN@hobe st feaginent mereuﬁ:badmhnhdemnnd@cal pep’ude having the

.ngﬁ[ Ifusrllpr’gs%n? i (S@éde 7 uenr&pj@ aV| R%s@wq;pegaalg%af‘é lﬁchlbltor
f
" ng?ﬁ%& cnﬁé}ﬂﬁf%ﬁnﬁggﬁ% ghgﬁé?%gfe&?ﬁmtﬁétdh@%slﬁ%l Bibsynthesis

phosplpatievay andfoe réduding ther |,evelr<m‘oﬂﬁfﬂﬁgchqi@sterol
accunul ati on of cholesterol in the chol esterol

g Osy B he S 2RI nB188UI8" of BHiHs"9-3,"Finbfff! thd' nucteic acid
molecule is a single or double strand polynucleotide, oligonucleotide,
genomic DNA, cDNA, RNA, mRNA.

5. An expression vector, comprising at least one of the nucleic acid
molecules (a), (b), (c), (d) of claim 1.

6. The expression vector of claim 5, wherein the expression vector further

comprises a regulatory nucleic acid sequence.

7. The expression vector of claims 5-6, wherein the regulatory nucleic
acid sequence is linked to the nucleic acid molecule encoding.the

polypeptide.

8. The expression vector of claims 5-7, wherein the regulatory nucleic
acid is a prokaryotic or eukaryotic promoter.

9. The expression vector of claims 5-8, wherein at least two from the
nucleic acid molecules of (a), (b), (c) and (d) are fused together in the

vector.



cholesterol. 2. The nucleic acid nolecule of claim]1,
wherein the nucleic acid nolecule (b) encodes at

wo e@siiog2pept i de having the am no aci d sequencECDSGHRE00168
WO 2004/ 108928 PCT/ S&004/ 000168 38 IDNO2, SEQID
NO 3, SEQID NGO 4, SEQID NO5, SEQID NGO 6, SEQID
NO 7, SEQID NGO 8, SEQID NO9, SEQID NG 10, SEQ ID
NG 11, SEQ ID NO 12 or SEQ I D3dO 13. 3. The nucleic
acid nolecule of clains 1-2, wherein the nucleic acid
nmol ecul e (d) conprises a nucl eotide sequence having at
| east 40% 50% 60% 70% 80%or 90% identity with

whfich EsneeD wasm e ARths T RBPrRRARF SRCBF CHRIGHIR 50
reduct ase i nhi bitor, phosphoneval onate i nhi bitor,

r ¢fluci THe tHest %‘éﬂ%ﬁidzlatm o, fhetBRl 8 BoSH célh id h?the form of cell
chol esterol biosynthesis pathway and/ or reducing the

| evel ©fltufer um chol esterol. 4. The nucleic acid
nol ecul e of clains 1-3, wherein the nucleic acid

i nal e | : l. f .
o goni oBef g3 o8 clafle, KK, RSl tietilsl BHfyS 8prfarvotio or
expr essukarystictelt., conprising at | east one of the

nucleic acid nolecules (a), (b), (c), (d) of claim1.

Xir osThe el of et TocGrmphesin JRBcBarl.pal o cuttured to
nuct el 6x3eLs o> BEYRRS fiaving (RBriMB! #i¢IsBAULAGL O SEQ ID NO: 2

wherein the regulatory nucleic cid
s eq u eneeaj \@rlantxk@elrntailvermdﬁm: frapment ithieneof dswwlr@ the function of

encodi ept 8, The express t or .

o "o o EEOA red iR M. phrAP R RRERAIS Ty freducing
a prokgHeyfddumdaticn 6%M@Ibétér<§lf|ﬁ"fﬁé %hole%terEthsynthesns pathway
expressi on vector of claims 5-8, wherein at |east

fromtﬁ@d/ohtﬁdtmlfwﬁtﬁ@VﬁmféﬁﬁU@sCmﬁethM (b), (c) and
(d) are fused together in the

14.  The host cell of claims 10-13, wherein the host cell express at least a
peptide having the amino acid sequence of SEQ ID NO:2, SEQ ID
NO:3, SEQ ID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ ID NO:7, SEQ
ID NO:8, SEQ ID NO:9, SEQ ID NO:10, SEQ ID NO:11, SEQ ID NO:12
or SEQ ID NO:13.

15.  An isolated peptide comprising the amino acid sequence of SEQ ID
NO: 2, or a variaht, derivative and/or fragment thereof having the
function of HMGCoA reductase inhibitor, phosphomevalonate inhibitor,
reducing the accumulation of cholesterol in the cholesterol biosynthesis
pathway and/or reducing the level of serum cholesterol.

16.  The peptide of claim 15, wherein the peptide comprises the amino acid
sequence of SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID
NO:5, SEQ 1D NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ
ID NO:10, SEQ ID NO:11, SEQ ID NO:12 or SEQ ID NO:13.



vector. WO 2004/108928 PCT/ S&004/000168 39 10. A

host cell, wherein the host cell conprises the vector

woboogliesoes 5-9. 11. The host cell of clai m 10PCTRE200#/M0168
the host cell is in the formof cell culture. 12. The
host cell of clains 10-11, wherein the host cell is a
prokaryotic or eukaryotic cell. 13. The host cell of
clainms 10-12, wherein the hos#0cell is cultured to

express a peptide having the am no acid sequence of
SEQID NGO 2, or a variant, derivative and/or
fragnment thereof having the function of HM3CoA

reqduct gag ;‘)eﬂfglc@ 5Pkaj rﬂgpﬁ’%”ﬁiﬁ%@ﬁ%% bérfﬁllo@' Esﬁg'fused peptide

reduci ng accunu ation of cholestero
chol estird ddorprisssnahiesist gnet pegtide hadingrtheeseqguenget bf SEQ 1D

Lféfhgﬁfbi SEQ IR SE) I Howe SESIINGS. SERJDNOS. SEQ
Lo8 | 50 TISEQ AR 90 ke S AU 3G B N1
SEQ | DSEQ 1D I\EsmzquSE@IB NGES.ID N0 9, SEQ I D NO 10
SEQ ID NO 11, SEQ ID NG 12 or SEQ I D NO 13. 15. An

58! 2t Sl PSR of A8 7 N AL el Bl 4 BER48] andror
fr agrrebnnﬁétefr@m‘ a maaroot ien-hlibizet arfimap bp&BBE0A
reduct ase inhi bitor, phosphoneval onate i nh| bi tor

r educi ng t he accunul ati on of cholesterol in th
£

chA8i est oﬂ’eFHld@s%tClﬁé@iss '|6§s m@re&hm%pepa%dﬁrﬂgokaﬁ@d and/or

| evel ,%ﬁ? 16. The peptide of claim
15, V\:hgpgﬁ%j pep e corrprl ses the am no acid

sequence of SEQID NO 2, SEQ ID NO 3, SEQ ID NG 4, SEQ

| P0. NOThe =ifgideDoNdaibn 19E@rhdbem0hé, vei*mli@fm 83utBEQman‘ensii
IDNO%Q@OE? ID NO 10, SEQ ID NO 11, SEQ ID NG 12 or

SEQ I D WD 2004/ 108928 PCT/ SG2004/ 000168

21.  The peptide of claim 15-20, wherein the peptide is obtained from steps

comprising:

- obtaining crude venom;

- carrying out gel filtra‘;ion; and

- performing reverse-phase high performance liquid chromatography.

22. The peptide of claim 15-21, wherein the molecular weight of the
peptide is 16803 Da, 16790 Da ; 16791 Da or 17211 Da.

23. The peptide of claim 15-22, wherein the peptide is isolated and/or
purified from biological material, expressed from recombinant DNA,
and/or prepared by chemical synthesis.

24.  An isolated peptide, wherein the peptide has the function of HMGCoA
reductase inhibitor, phosphomevalonate inhibitor, reducing the

accumuiation of cholesterol in the cholesterol biosynthesis pathway



40 17. The peptide of clainms 15-16, wherein the

peptide is a fused peptide and conprises at |east one
w@egiitoe2$havi ng the sequence, of SEQ ID NO 2, PSESGL004/000168

NO 3, SEQID NGO 4, SEQID NO5, SEQID NGO 6, SEQ 1D

NO 7, SEQID NG 8, SEQID NO9, SEQID NG 10, SEQ ID

NO 11, SEQ ID NO 12 or SEQ ID NO 13. 18. The peptide

of clainms 15-17, wherein the pgeptide is isolated

and/or purified froma human or non-human ani nmal

species. 19. The peptide of clains 15-18, wherein the

peptide is isolated and/or purified fromthe venom

h
oo o oBndlBP i e Bl oreri s alEsb Il A5 Whessim the Peptide
15- 20, hader Riofeduisr Weijht &8 1'6803%3' HB90 54N $EEPE Da or 17211

conprising: - obtaining crude venom - carrying out
gel fiParation; and - performng reverse-phase hi gh
per f or mance Ilqui d chromat ography. 22. The pepti de of

o 1 ot ol e R 2 Wl b beftiad Bisoigted andror
23.  TheurifRet frole the vehahmoflButbas iresmiinkanenpept i de is
isolated and/or purified from bi ol ogical materi aI

res fromreconbi nanf DNA, .and/or prepared
cé‘(é c§|p geufical preparafion %mléwlgﬁaptne@éldem@l%mﬁ 15-25.
the peptide has the function of HVGCoA reductase

i gvhi bi W |l o bi tcor dueirng .
a%vgurru lgéfi on o chgﬁ(é@teP?% %m}?we ‘?:fﬁo Ia'i ergF’ \}/mﬁ'em the
bi osymhafmanepﬁcalmmrepﬂaml4/fum2&d?ﬁﬁmﬁ§20@4/pﬂ@ﬂﬂl§6edutlcally
41 and/or_reducing t erum chol est an

wher o1 EeRtAE Conthy! dfuertSiifient ors CogRamtas tnastasa

Da, 16790 Da, 16791 Da or 17211

28. The pharmaceutical preparation of claims 26-27, wherein the

pharmaceutically preparation is in the form of oral, parenteral, injection,
topical, and/or implant preparation. '

29. Use of at least one peptide comprising the amino acid sequence of
SEQ ID NO: 2, or a variant, derivative and/or fragment thereof having
the function of HMGCoA reductase inhibitor, phosphomevalonate
inhibitor, reducing the accumulation of cholesterol in the cholesterol
biosynthesis pathway and/or reducing the level of serum cholesterol,
for the p‘reparation of a medicament for the treatment or prophylaxis of
disorders characterised by the accumulation of cholesterol, its by-
product and/or related lipid derived products.

30. The use of claim 29, wherein the medicament comprises at least one
peptide or a fused peptide comprising the amino acid sequence of at
least one of SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5,
SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID
NO:10, SEQ ID'NO:11, SEQ ID NO:12 and SEQ ID NO:13.



Da. 25. The isolated peptide of claim24, wherein the

peptide is isolated and/or purified fromthe venom of
w@eaohnesdesmr t ens! ! Karsch. 26. A pharmaceut i cal PCT/SG2004/000168

preparation conprising the peptide of clains 15-25.

27. The pharmaceutical preparation of claim 26,

wherein the pharnaceutical preparation further '

conprises a pharnaceutically 4acceptable carrier,

di l uent, excipient or a conbination thereof. 28. The

pharmaceutical preparation of clains 26-27, wherein

the pharmaceutically preparation is in the form of

o5 B 886 GRSt Rest oG of, 6BRHS 5,215k dhe ' BTpARion of
conpr i gieAahteht 3¢ the REattheTR & PRSShyaxis SEQiddPddle ciaracterised

or a variant, derivative and/or fragment thereof o
havi ngPY thee acowauiaienoef eiviestarele its dryapeodustiasid/er related lipid

phosp £$¥ I i nhi bitor, reducing the
accung?a igﬁﬂgﬁhgﬁBlesterol in the chol esterol
bi osynt hesi s pat hway and/ or reducing the |evel of

s32.um T lies béclaims 29631 ,t\MaererreiMertﬁ,t-Emdtm_f cémprises bile acid.
medi canment for the treatnment or prophylaxis o

isorders characteris t he accumul ati on of = .
CHD P estis oS pF Slaips 58 3t niioil, e TelniacolipR gedved products
der i veshrRpiRsictiBL, BBL Jrhf]or“\?EDE.f claim 29, wherein the

medi cament conpri ses at | east one peptide or a fused
p@gti de conprising the am no acid sequence of at
| ¥ast Dreuse ofERIMD 2983, wissrein theNdisardessEQoniprise: Wypertension,

SEq | BNE Bl HOREbyroteRe B klor craus iastisorders.
and SEQ I D NO 13. WD 2004/ 108928 PCT/ SG2004/ 000168 42

5. UsFhelisalof lckemis 20084 pebtiale t8é ntddicamehb fudthdrWomprises a
the preparation of a nedicanent for the treatnent or

pr ophytimacsttiealyrerepiatie gaEiaredilurn, exsipienéor a combination
accum{h f n of cholesterol, its by-product and/or
rel ate I pid derived products.

36. The use of claims 29-35, wherein the medicament is administered
locally, by injection, implantation, topical administration to a tissue
locus, parenterally and/or orally.

37. A use of at least one peptide comprising the amino acid sequence of
SEQ ID NO: 2 for the preparation of a medicament for the treatment for
cholesterol independent and pleiotropic conditions.

38.  The use of claim 37, wherein the medicament comprises at least one
peptide or a fused peptide comprising the amino acid sequence of at
least one of SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID NO:5,
SEQ ID NO:6, SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9, SEQ ID
NO:10, SEQ ID NO:11, SEQ ID NO:12 and SEQ ID NO:13.



32. The use of clainms 29-31, wherein the by-product

conprises bile acid. 33. The use of clains 29-32,
wob@ra0s928 he rel ated |ipid derived products CcPOPSGEO$000168

HDL, LDL and/or VLDL. 34. The use of clains 29-33,

wherein the di sorders conprise hypertension,

at heroscl erosi s, stroke, neurovascul ar and/ or

cardi ovascul ar di sorders. 3%3 The use of clains

29- 34, wherein the nedi canent further conprises a

pharmaceutically acceptable carrier, diluent,

exci pient or a conbination thereof. 36. The use of

[ - 35 erein . the med canent, d dmi,ni st er ed..
FSEal 1YE ) PER PR Potfigach SRR -2 TRE IS Brépdiaton of a
adm nipedizhirhtt ford thes IHEatmeRt Ufor RiMORIELEIOR! IntePofident and
orally. 37. A use of at |east one peptide conprising
t he arRlQietrapiccanstiitngee of SEQ ID NO 2 for the
preparati on of a medi canment for the treatnment for
il e [ e [ '  ti
S o dsel B ERERET S S PR e IFRERY 1hB8Fendent and

conpr ideistrapid easditioneompeipé iatieerosclardticsstdbilieatiorleamelioration
no acid seguence of at | east one of

conprising the am ( _
SEQ | @fwe.%ép{@dq FysRCionsEmRIOVRE, goranary | BriRey scompliance,

SEQ | i . I 1 9,
S0 1| 8RR ORAN ST g Mool
NO 13. WD 2004/ 108928 PCT/ S&2004/ 000168 43 39. Use of
at | east one peptide of clainms 15-25 for the
preparation of a nedicanent for the treatnent for
chol esterol independent and pleiotropic conditions.
40. The use of clainms 37-39, wherein the chol estero

i ndependent and pleiotropic condition conprise

at herosclerotic stabilization, anelioration of
endot hel i al dysfunction, inproved coronary artery
conpliance, prevention of plaque rupture, and/or

t hrombus formati on.



