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steps define the regulatory decisions in a transcriptional circuit and misregulation at any
stage can result in a variety of diseases.
Where in unicellular organisms, be it of prokaryotic or eukaryotic origin, a cell’s
response to its environment is influenced by many stimuli from the outside world, reflecting
25  the often widely variable environment of the single cell, most cells in multicellular
organisms experience a fairly constant environment. Perhaps for this reason, genes that
are devoted to responses to environmental changes constitute a much smaller fraction of
the total number of genes in multicellular organisms than in single-cell organisms.
As said above, cells react to environmental changes, which they perceive through
30  extracellular signals. These signals can be either physical (e.g., light, temperature,
pressure and electricity) or chemical (e.g. food, hormones and neurotransmltters) Cells can

both sense and produce signals. This makes it possﬂole for them to communicate with each
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those related to the development of an organism oer se, as for example can be seen during
embryogenesis and organogenesis or in response to disease, but also relate to the
differentiation or proliferation or apoptosis of those cells that merely carry out their genetic
program essentially without leaving progeny behind.

25 Such cells, such as skin cells, precursors of red blood cells, lens cells of the eye, and
antibody-producing cells, are also often regulated by patterns of gene control that serve the
need of the whole organism and not the survival of an individual cell.

It is generally reasoned that there are at least three components of gene control:
molecular signals, levels and mechanisms. Firstly, it is reasoned that specific signalling

30 molecules exist to which a specific gene can respond. Secondly, control is exerted on one or

" more levels (i.e., the step or steps) in thg ‘échain of events leading from the transcription of

DNA to the use of mRNA in protein synthesis. Thirdly, at each of those levels, specific



nol ecul ar mechani sns are enployed to finally exert the control over the
gene to be expressed. Many genes are regulated not by a signalling
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originally detected because it stimulates the transcription of genes encoding
immunoglobulins of the kappa class in B-lymphocytes. The binding site for NK-kappaB in
the kappa gene is well defined (see for example P.A. Baeuerle and D. Baltimore, 1988,
Science 242:540), providing an assay for the presence of the active factor. This factor exists
25  in the cytoplasm of lymphocytes complexed with an inhibitor. Treatment of the isolated
complex in vitro with mild denaturing conditions dissociates the complex, thus freeing NK-
kappaB to bind to its DNA site. Release of active NF-kappaB in cells is now known to occur
after a variety of stimuli including treating cells with bacterial lipopolysaccharide (LPS)
and extracellular polypeptides as well as chemical molecules (e.g. phobol esters) that
30  stimulate intracellular phosphokinases. Thus a phosphorylation event triggered by many
possible stimuli may account for NF-kappaB conversion to the active state. The active

factor is then translocated to the cell nucleus to stimulate transcription only of genes with a

binding site for active NF-kappaB.



4 The inflammtory. response involves the sequential release of nediators
and the recruitnment of circulating | eukocytes, which becone activated at
t he i nfl amoai3gnry29zi te and rel ease further nedi ators (Nat.PdWL02/00d3294;
2001). This response is self-limting and resolves through the rel ease of
endogenous anti-inflammatory medi ators and the clearance 5 of inflanmatory
cells. The persistent accunul ation and4activation of | eukocytes is a

hal | mark of chronic inflammation. Current approaches to the treatnent of
inflammation rely on the inhibition of pro-inflam '
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situations. Specific inhibitors of NF-kappaB should reduce side effects associated with

drugs such as NSAIDS and glucocorticoids and would offer significant potential for the
treatment of a variety of human and animal diseases. Specific diseases or syndromes where

25  patients would benefit from NF-kappaB inhibition vary widely and range from rheumatoid
arthritis, atherosclerosis, multiple sclerosis, chronic inflammatory demyelinating
polyradiculoneuritis, asthma, inflammatory bowel disease, to Helicobacter pylori-associated
gastritis and other inflammatory responses, and a variety of drugs that have effects on NF-
kappaB activity, such as corticosteroids, sulfasalazine, 5-aminosalicylic acid, aspirin,

30 tepoxalin, leflunomide, curcumin, antioxidants and proteasome inhibitors. These drugs are

considered to be non-specific and often only applicable in high concentrations that may end

up toxic for the individual treated.
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PCT/ NL@2tQGH32el]l and act intra-cellularly are thyroid hormone (Ts), vitamin D and retinoic acid,
90  and other small lipid-soluble signalling molecules that enter cells and modulate gene
expression. The characteristic DNA-binding sites for the receptors for these signalling
molecules are also known as response elements.
Another example of a small molecule that is involved in regulation of gene
expression is ethylene, a gas that for example induces the expression of genes involved in
25  fruit ripening. Also, small plant hormones, known as auxines and cytokinins regulate plant
growth and differentiation directly by regulating gene expression.
Given the critical role of regulatory factors in gene regulation, the development of
artificial or synthetic counterparts that could be used in methods to rectify errors in gene

expression has been a long-standing goal at the interface of chemistry and biology.

30

The inventors have now unearthed an insight in the biology and physiology of the

nature of regulatory factors in gene regulation in cellular organisms that allows for an
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activity as for example can be measured by measuring nuclear translocation of a relevant
transcription factor, such as NF-kappaB in an NF-kappaB assay, or AP-1 in an AP-1 assay,
or by another method as provided herein. Fragments can be somewhat (i.e. 1 or 2 amino
acids) smaller or larger on one or both sides, while still providing functional activity.

95 A screening method according to the invention is also provided wherein the method further
comprises determining whether said gene transcription factor regulates the transcription of
a cytokine, as for example measured by detecting cytokine transcript levels or the actual
presence as such in the treated call or animal, or wherein said gene transcription factor
comprises a NF-kappaB/Rel protein, or by determining relative up-regulation and/or down-

30 regulation of at least one gene of interest expressed in said cell or of a multitude of genes
expressed in said cell, as easily can be done with gene chip technology or any of other

methods herein explained.
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technology as provided herein, it is preferred that said protein is a mammalian protein, a
human protein is most preferred. Protein sequences can be obtained from commonly
available databases, such as for example are provided for the human genome. Other useful
proteins from which libraries of lead peptides can be taken are those derived from pathogen

25  proteins. For identifying peptides useful in crop cultivation, several plant protein data
bases are available.
In a preferred embodiment, a screening method according to the invention is provided
wherein lead peptides in said library are selected under guidance of proteolytic site
prediction, such as peptides that are predicted or deemed to be recognized in a MHC

‘30  context, by way of example such as the following hCG-derived peptides that are predicted to
be recognized as antigenic determinants and presented in the context of HLA-molecules:

TMTRVLQGV, VLQGVLPAL, VLPALPQVVCNYRDVR, VCNYRDVRFESI,
LPQVVCNYRDVRFESI. In another embodiment, a screening method is provided wherein
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gonadotropin-releasing hormone, somatostatinsgastrin, cholecystokinin, substance-P,
enkephalins, neurotensin, angiotensins, and derivatives or equivalents thereof have
distinct biological activity which is in general mediated by cell-surface receptor interaction.
Furthermore, it is now known that certain small and arginine- or lysine- or proline-rich

25  peptides, i.e. having more than 50% of arginine, or 50% of lysine or 50% of proline, or
having more than 50% arginine and lysine, or more than 50% arginine and proline, or more
than 50% lysine and proline, of more than 50% arginine and lysine and proline residues,
have distinct membrane-permeation properties that may result in biological activity.

However, the present invention relates to small peptides other than classically

30 known neuropeptides or peptide hormones, and other than the above identified arginine- or
lysine- or proline-rich peptides. It is preferred that the peptides of the invention and for use
as lead peptide in a screening method as provided by the invention are small. A most

preferred size is 4 to 6 amino acids, peptides of 2 to 3 amino acids or 7 to 9 are also very
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proteins, protein phosphates, come to mind first when selecting polypeptide sequence from
which lead peptides are designed. Other proteins can be taken as starting point as well.
Specific mention deserve pathogen proteins as starting point. For example, it is worthwhile
selecting such proteins from parasite pathogens, especially of those organisms that live for
25  a certain time in a particular endobiontic relationship with their host, such as is the case
with Taenia spp, leading to cysticercosis in man and animals, as with Schistosoma spp, as
with malaria, or Trypanosoma, Giardia spp, Dictiocaulus spp, etc. Other pathogens that
deserve attention are intracellular organisms such as found among (myco)bacteria and
viruses
30 In one embodiment is preferred to perform such testing as provided herein systematically,
based for example on a combinatorial chemistry format wherein a multitude of lead
peptides (in a so-called peptide library) is tested, and promising individual lead peptides, or

groups of lead peptides are further tested in subsequent rounds of testing, whereby such
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organism under study. Lead peptides may comprise overlapping amino acid sequences as
well as peptides that are the result of a predicted chemical or enzymatic cleavage / digestion
of a polypeptide. Lead peptides can be linear peptides as well as cyclic peptides. A naturally

925  occurring protein can be an endogenous protein such as human chorionic gonadotropic
hormone (hC@G). Further, it can for example be a peptide derived from a pathogen
polypeptide such as Bordetella, Yersinia, Toxoplasma gondii and African Swine Fever
Virus. As said, many pathogens have evolved mechanisms to counteract or escape the host
immune response by inhibiting NF-kappaB activation and suppressing the upregulation of

30 proinflammatory cytokines. On the other hand, some viruses, including HIV-1, CMV and
SV-40, take advantage of NF-kappaB as a host factor that is activated at sites of infection.

A method is provided for studying host-pathogen interactions comprising determining the
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Wni2C0h hg%deﬁ%rr]lgag%g(le ieggression of a gene in a cell. Subsequently, various synthetic Ala-
mutants of this lead peptide are produced. These Ala-mutants are screened for their
enhanced or improved capacity to regulate expression of a gene compared to lead
polypeptide.
Furthermore, a lead peptide, or a modification or analogue thereof, can be
95  chemically synthesised using D- and / or L-stereoisomers. For example, a lead peptide that
‘ is a retro-inverso of an oligopeptide of natural origin is produced. The concept of
polypeptide retro-inversion (assemblage of a natural L-amino acid-containing parent
sequence in reverse order using D-amino acids) has been applied successfully to synthetic
peptides. Retro-inverso modification of peptide bonds has evolved into a widely used
30 peptidomimetic approach for the design of novel bioactive molecules which has been applied
to many families of biologically active peptide. The sequence, amino acid composition and

length of a peptide will influence whether correct assembly and purification are feasible.

These factors also determine the solubility of the final product. The purity of a crude
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lead peptide capable of modulating gene expression is a chemically modified peptide. A
peptide modification includes phosphorylation (e.g on a Tyr, Ser or Thr residue), N-terminal
acetylation, C-terminal amidation, C-terminal hydrazide, C-terminal methyl ester, fatty
95  acid attachment, sulfonation (tyrosine), N-terminal dansylation, N-terminal succinylation,
tripalmitoyl-S-Glyceryl Cysteine (PAM3 Cys-OH) as well as farnesylation of a Cys residue.
Systematic chemical modification of a leadpeptide can for example be performed in the
process of leadpeptide optimalization.
Synthetic peptides can be obtained using various procedures known in the art.
30 These include solid phase peptide synthesis (SPPS) and solution phase organic synthesis
(SPOS) technologies. SPPS is a quick and easy approach to synthesize peptides and small
proteins. The C-terminal amino acid is typically attached to a cross-linked polystyrene resin

via an acid labile bond with a linker molecule. This resin is insoluble in the solvents used



30 These include solid phase peptide synthesis (SPPS) and sol ution phase
organi c synthesis (SPQOS) technologies. SPPS is a quick and easy approach
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The lead peptide on the resin is allowed to react with the cleavage mixture for several
hours, which then affords the peptide in solution. It can then be precipitated and washed in
tert-butyl methyl ether, and analyzed or purified as desired.

An important link in any polypeptide chain is the amide bond, which is formed by
95  the condensation of an amine group of one amino acid and a carboxyl group of another. The
replacement of key amide bonds in peptide fragments by isosteric groups has recently
received considerable attention as a possible means of generating novel bio-active
substances with improved stability. In one embodiment of the invention, an lead peptide
comprises a synthetic molecule in which at least one amide bond has been replaced by an
‘80  isosteric group such as a ketomethylene or a trans-alkene group. Classically, well-defined
molecules were systematically modified and the product compounds analyzed for improved
biological activity. Newer combinatorial chemistry methods allow the synthesis of a large

population of similar compounds. This is generally followed by the selection, or screening, of
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Peptide synthesis, where variations in reactivity between amino acids are significant,
requires the "split and mix" approach. Head-to-tail cyclization of peptides on the resin
provides a facile route to cyclic compounds. In addition to general advantages of solid phase
25  synthesis, such as high efficiency and easy purification, head-to-tail cyclization of peptides
on polymer supports provides minimal risk of intermolecular reactions (e.g., dimerization
and oligomerization), even under high concentration. This is another advantage over
solution chemistry which requires high dilution conditions to avoid intermolecular side
reactions of the linear peptide.
30 In one embodiment, a method is provided for identifying or obtaining a signaling
molecule comprising a peptide or functional derivative or analogue thereof capable of

modulating expression of a gene in a cell comprising providing said cell with a peptide or
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peptides, or a modification or derivative thereof, with at least one cell, and than
determining the presence of at least one gene product in or derived from said cell.
It is however preferred to start with a more selective peptide library wherein for example
lead peptides are selected on the basis of their occurence in endogenous (host or pathogen)
25  proteins sequences from which (preferably 4 to 6 amino acids long) lead peptides are
predicted and then synthesized on the basis of proteolytic site prediction. Several of such
models exist, it is for example preferred to use a computer model allowing the prediction of
a MHC-I or MHC-II specific proteolytic breakdown sequences. In yet another example of
such a peptide library, lead peptides to be tested in said library are derived from a protein
30 sequence by selecting and synthesizing peptide fragments in an overlapping fashion from
the protein in question (preferably short fragments of 4 to 5 amino acids long considering
the amount of work involved when testing longer peptide sequences in an overlapping

fashion), whereby the overlap can for example be 1, 2 or 3 amino acids or whereby all but 1
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A further method is provided for obtaining information about the capacity or tendency of an
lead peptide, or a modification or derivative thereof, to regulate gene expression wherein
information is obtained using microarray technology. Microarray technology makes use of
the sequence resources created by genome sequencing projects and other sequencing efforts

25  to answer the question, what genes are expressed in a particular cell type of an opganism,
at a particular time, under particular conditions. Microarrays exploit the preferential
binding of complementary single-stranded nucleic acid sequences. Microarrays allow a
systematic examination of the gene expression profile in cells. There are several names for
this technology - DNA microarrays, DNA arrays, DNA chips, gene chips, and others. A

30 microarray is typically a glass (or some other material) slide, onto which nucleic acid
molecules, such as DNA or RNA, are attached at fixed locations (spots). There may be tens
of thousands of spots on an array, each containing a huge number of identical DNA

molecules (or fragments of identical molecules), of lengths from twenty to hundreds of
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appear hlidsik.acid sequences tend to attract to each other and the longer the complementary
parts, the stronger the attraction. The dyes enable the amount of sample bound to a spot to
be measured e.g. by the level of fluorescence emitted when a fluorescent dye is excited by a
laser. If the RNA from the sample in condition 1 is in abundance, the spot will be green, if
925  the RNA from the sample in condition 2 is in abundance, it will be red. If both are equal,
| the spot will be yellow, while if neither are present it will not fluoresce and appear black.
Thus, from the fluorescence intensities and colours for each spot, the relative expression
levels of the genes in both samples can be estimated.
As is exemplified in the detailed description, microarray technology is an attractive
30 approach to monitor the capacity of an lead peptide to upregulate or downregulate gene
expression in a cell. A typical experiment comprises a series of parallel samples, each
sample containing at least one cell that is provided with a different lead peptide, or a

modification or derivative thereof. Also included is a control sample containing at least one
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hpopolysaccharlde (LPS) or even intact bacteria (e.g. Escherichia coli, Bortadella pertussis,
Staphylococcus aureus) to induce an immune response. A typical experiment involves a
series of parallel samples comprising at least one cell, wherein each sample provided with a
different lead peptide, or a modification or derivative thereof, in combination with a

25  compound known to alter the gene expression program in said cell. In another embodiment,
such a compound and a peptide are added to a cell simultaneously. In yet another
embodiment, a peptide or a functional derivative thereof is added to a cell prior to or after
providing a cell with a compound known to alter the gene expression profile in a cell. Then,
an inventory is made of induced and repressed genes using a microarray. From this

30 inventory, the modulatory effect of a peptide on gene control can be readily determined.

Provided is also a method for identifying or obtaining a signalling molecule

comprising a peptide or a functional derivative or analogue thereof capable of modulating

expression of a gene in a cell comprising providing said cell with a peptide or a derivative or
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complexes that can directly be added to the tissue culture medium with or without serum.
These complexes adhere to the cell surface, fuse with the cell membrane and release the

95  DNA into the cytoplasm. This method of DNA transfer is very gentle, avoiding cytotoxic
effects, so that cells can be transfected with high efficiency. Transfection of a cell with a
reporter gene construct can be transient or stable. Provided is a method to determine the
modulatory effect of an lead peptide on gene expression by exposing a transfected cell to an
lead peptide according to the invention, or a mixture thereof, and assaying for reporter gene

30  activity in said cell. The modulatory effect can be a inhibitory or a stimulatory effect. In a
preferred embodiment, a reporter gene assay is used to assay for NFkappaB activity, but
reporter gene assays designed to assay the activity of one or more other transcription

factors may also be used. A luciferase reporter gene construct can be placed under the
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cell | Sa cell is provided with more than one reporter gene construct to determine the effect of a
peptide or a derivative or analogue thereof on transcriptional activity. For example, a cell is
co-transfected with two or even three different plasmids, each containing a distinct
25  fluorescent reporter gene fused downstream of a distinct promotor of interest. From this,
the effect of said peptide on each promotor is determined. In such an experimental set-up, it
is obviously preferred that reporter gene products of the co-transfected reporter constructs
are easily distinguished from each other. Interesting reporter genes that can be used in co-
transfection reporter gene assays include GFP or EGFP (enhanced green fluorescence
30 protein) and spectral variants thereof, such as RFP, YFP and CFP. Following exposure of
said cell to a peptide according to the invention, the activities of each fluorescent reporter

gene is measured by fluorescence detection using a suitable optical filter set, like a multi-

band filter set. Multi-band sets are used for multiple labelling and simultaneous viewing of
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their reactivity with a molecular library of synthetic peptides representing potential signal
molecules allowing the rapid detection of particularly relevant molecules out of tens of

25  thousands of (combinations of) molecules tested. In a preferred embodiment, the invention
provides a method wherein said lead peptides, or at least their activities, are positionally or
spatially addressable, e.g. in an array fashion, if desired aided by computer directed
localisation. In an array, said pluralities are for example addressable by their positions in a
grid or matrix.

30 Also provided herein is a method for identifying or obtaining a signalling molecule
comprising a peptide or a functional derivative or analogue thereof capable of modulating
expression of a gene in a cell comprising providing said cell with a lead peptide or a

derivative or analogue thereof and determining the nuclear translocation of a gene
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intact cells, providing biologically representative information. Kits are available in various

sizes. A kit containing reagents for 480 assays can for instance be used in a phase of
evaluating the gene modulatory activity of a relatively small amount (like in the range of 10
25  to 15 ) of peptide fragments derived from a naturally occurring polypeptide. This can result
in the identification of a few leadpeptides which can modulate the activity of a gene
transcription factor. In a subsequent round of screening, such a lead peptide is used for the
development of more effective derivatives or homologues. In such a process of lead peptide
optimalization, a kit may be used that contains reagents for 4800 individual test samples.
30 In a further embodiment, a kit containing reagents for 19200 individual test samples is
used for the screening of a library of synthetic peptides, for example for determining the
modulatory effect of thousand of random peptides generated by combinatorial chemistry. A

kit combines fluorescent reagents and protocols for optimized sample preparation and
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kappaB-specific binding sites. NF-kB transcription factors are hetero- or homodimers of a

pvon

family of related proteins characterized by the Rel homology domain. They form two
subfamilies, those containing activation domains (p65-RELA, RELB, and c-REL) and those
lacking activation domains (p50, p52). The prototypical NFkB is a heterodimer of p65
. 25 (RELA) and p50 (NF-kB1). Among the activated NFkB dimers, p50-p65 heterodimers are

known to be involved in enhancing the transcription of target genes and p50-p50
homodimers in transcriptional repression. However, p65-p65 homodimers are known for
both transcriptional activation and repressive activity against target genes. KappaB DNA
binding sites with varied affinities to different NFB dimers have been discovered in the

30 promoters of several eukaryotic genes and the balance between activated NFkB homo- and
heterodimers ultimately determines the nature and level of gene expression within the cell.
The term "NFkB-regulating peptide" as used herein refers to a peptide or a modification or

derivative thereof capable of modulating the activation of members of the NFkB/Rel family
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signaling molecule that is capable of traversing the plasma membrane of a cell or, in other
words, a peptide that is membrane-permeable. Also, a useful peptide for treating an acute
or chronic inflammatory disease comprising is a peptide capable of reducing the production
NO and / or TNF alpha by a cell. A reduction in the production of NO and / or TNF alpha in
95  acell can be achieved by inhibiting a transcription factor of the NF-kB family. This
inhibition occur at several different levels, including direct binding of a peptide to a
transcription factor. Also, a peptide as provided herein can inhibit the nuclear translocation
of a peptide, as is shown in the detailed description.
Use of a NFkB-regulating peptide is provided, or a mixture of at least two of such peptides,
30 for the treatment of disease that affect or is affected by the NF-kB pathway. In a preferred
embodiment, a peptide according to the invention is suitably used in a strategy to modulate
the production of one or more cytokines in a cell. Specifically attractive is the use of a

peptide for the production of a pharmaceutical composition to inhibit the production of a
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such a treatment a molecule comprising an oligopeptide, a peptide or a functional analogue
thereof, wherein said molecule is capable of modulating NF-kB activity, for example leading
to a decreased production of NO and / or TNF alpha by a cell. In another embodiment, a

25  NFkB-regulating peptide, or a peptide capable of regulating another type of transcription
factor, is used for the production of a pharmaceutical composition for the treatment of a
bone disease. In normal bone remodeling, osteoclast and osteoblast activity are coupled
such that resorbed bone is entirely replaced by new bone tissue. Bone disease is often
characterized by a disturbance in this balance such that there is a net increase in bone

30 resorption over bone formation. Fully mature functional osteoclasts generally produce a
variety of cytokines and growth factors that enhance osteoclast formation, activity, and/or

survival. These include I1-1 a and b, IL-6, IL-11, M-CSF, and TNF-a. The invention now

provides a method to control, preferably to inhibit, osteoclast differentation and
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blood supply to a tissue is obstructed, such as stroke or myocardial infarction. Due to this
obstruction, the endothelial tissue lining the affected blood vessels becomes "sticky" and
begins to attract circulating white blood cells. The white cells bound to the endothelium
eventually migrate into the brain or cardiac tissue, causing significant tissue destruction.

25  Although neither acute myocardial infarction nor stroke is directly caused by inflammation,
much of the underlying pathology and the damage that occurs after an acute ischemic event
is caused by acute inflammatory responses during reperfusion, the restoration of blood flow
to the affected organ. Thus, a method is provided herein for treating ischemic events,
including cerebrovascular disease and ischemic heart failure, comprising administering to a

30 subject in need of such a treatment a peptide acording to the invention. In particular, a
method is provided to control the acute inflammatory response during reperfusion of the

affected body part by administering a peptide, or a modification thereof, capable of

modulating expression of a gene encoding a pro-inflammatory cytokine.
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When taking ischamic heart failure as an example, a NFkappaB down-regulating

25  peptide according to the invention can for example be introduced directly as a synthesized

compound to living cells and tissues via a range of different delivery means. These include

the following .

1. Intracoronary delivery is accomplished using catheter-based deliveries of

synthesized peptide (or derivative) suspended in a suitable buffer (such as saline) which
30 can be injected locally (i.e., by injecting into the myocardium through the vessel wall) in the

coronary artery using a suitable local delivery catheter such as a 10mm InfusaSleeve

catheter (Local Med, Palo Alto, CA) loaded over a 3.0mm x 20mm angioplasty balloon,

delivered over a 0.014 inch angioplasty guidewire. Delivery is typically accomplished by
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Intramyocardml delivery of synthesized peptlde (orderivative) can be accomplished

20 either under direct vision following thoracotomy or using thoracoscope or via a catheter. In
either case, the peptide containing solution is injected using a syringe or other suitable
device directly into the myocardium.

Up to 2 cc of volume can be injected into any given spot and multiple locations (up to 30
injections) can be done in each patient. Catheter-based injections are carried out under

25  fluoroscopic, ultrasound or Biosense NOGA guidance. In all cases after catheter
introduction into the left ventricle the desired area of the myocardium is injected using a
catheter that allows for controlled local delivery of the material.

A range of suitable pharmaceutical carriers and vehicles are known conventionally
to those skilled in the art. Thus, for parenteral administration, the compound will typically

30 Dbe dissolved or suspended in sterile water or saline.

In yet another embodiment, a method is provided for modulating angiogenesis, as is
illustrated in Fig 20-30 showing the effect of a peptide according to the invention on vessel

branching. Also, the invention permits to modulate the process of vasculogenesis as is



pepti de/ pol ynmer conposition can be positioned along the adventitial surface
of coronary vessels. 4. Intranyocardial delivery of synthesized peptide
(orderi vawniovs)ozean be acconplished 20 either under directpoaisiomodsol | ow ng
t horacotony or using thoracoscope or via a catheter. In either case, the
pepti de containing solution is injected using a syringe or other suitable
device directly into the nyocardium UB% o 2 cc of volune can be injected
into any given spot and nmultiple locations (up to 30 injections) can be

done in_each tient. Catheter:based injections gre.carri t e 25
f1 uor oscéf-@gbc%@@wwﬂ%& i a@ﬁ%?%%@?@@%@é&nfda‘i andafickibln o SL bt BEF ks
cat het gfad RpHALYERAIHTE M Q pbhrat hafibgdid faktdr orl iXRritie SheheBneellefin Uit
nmyocardiumis injected usiqr&g_ a catheter that allows for ort roll etgfl ocal

del i verapdgin iopeorpastarleatt hOG inpsnflomstrial AneegeRe sEhEAHBIRRIElecal MRHF M SH ¥eand
vehi cl g5,.arg "agﬂ\ﬂﬁ@@ﬂ@@[ﬁér%alple}étidésot B OSE retltil At 8ol ddehilgs E&EE for Bdhpld OF
parenteral admnistration, the conpound wll typically 30 be dissolved or
suspendebllei ) astverl] dsevasatlogerdsissBtavived is nsaefia perdidecaccendivegitonibatinventivatfoind
is provided for. nodul ating angipgenesi [ .S;...] t rat [ ' 0- 30
showi n I%Oi‘fcitlg&oggfp%gr gﬁ‘?ﬁ%%?aén oofsg?dﬁlgt%f 8ﬂet ﬁg'l"tjin%ﬁ%/%r? ?&%%8 r}& \1;%’&32%

br anchi digsaséd, Seheréiesaidyestidenis cpeibie bbretacinmpdbé ateluctien pf NEessl ofr TNF

vascul ogenesi s (.5 WO 03/ 029292 PCT/ NLO2/ 00639 ,.2 | ear evi denced by
t he abieﬁphaynb% c%fa%ﬁ%qsa@“%%u%%ﬁﬁf BYe Ratdurifed vy 8?8%%53106 iad“tg’faxaﬁar’% Sasfy
was repgitds tdtiskemit SvéntR@LENhs anehRgeRals disise anfl adchuingd hawet failure.
endothelial cells in vitro and an inpaortant role of hCGin endonetr]j al

and@gentlsp sraadedisggrsthed. foy irgaiingiasy disgasesap@rivyg 1 GRITiTPTIBE 'hRe st ved
pept | deg 1alr cah 4 AUULALS: AROIRIRNBHR kA BRLopRYAND| Pochildlid Mhc@ate! |

as vascul'ogeni sis. oVl IS use o pepti de apcording to the invention
for thmalogeutiief voieraindrad mabeutsd is ahpddepbesiducing the predvstin P apd{ obf a

| ar ge vari.e o di ) wher ei n, saj d _pept i I S 0 i,hg the
pr oductflgh ag‘}/hﬁ\%y 3%&'?19 %f?ﬁ%ﬁ{iﬁm’a% B]ﬁ}fcfﬂr‘? Cg&@gﬁlggeﬁl §%§°§’§§BP§’€I %‘?rg@%gta are
not h| [ rmlheaoﬁaa,anamgﬁie ¢h&deof; léomﬁﬁfsdfsraallm,oldag}‘e&hdt '&mgble oﬁmddmlett'ﬁg thand

i schem ¢ events such as cerebrovascu i sease and ii.schem,c heart failure.
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conprising an oligopeptide, a peptide or a functional anal ogue thereof,

wher ei nreggladineopedtidee i s capabl e of reducing the production NO and / or
TNF al pha byrg, 68loh okt BALEN Siso 219RA6 the e RiREAIMGtARxOALARAg Ak de, 2
peptide or a ¢ UI’IC%II ona‘f anal ogue ?%er eo?, conprises a nolecule that is
capabl ediséasewdubat hynthet dperet HrmiagiBatiilon avthraeie (Br amibrecigyewikinves thhe a cel | .
Fo rZOexavr;rrBrllgx’;vicﬁa p%%ﬂ%ga;ng}’lg hgr%g‘étiic% ecf Qr?tf §ild herbivores in Asia and Africa and poses
a worldwide threat when being used as biological weapons for biological warfare or
bioterrorism. Human infections occur after contact with infected animals or contaminated
animal products. Outbreaks or epidemics are a constant threat for endemic regions because
spores can persist in the soil for long periods of time. Importation controls on certain
95  animal products are necessary to prevent the establishment of anthrax where the disease is
not endemic. Human anthrax is usually classified by the portal of entry into the host.
Cutaneous anthrax, which accounts for the vast majority of human anthrax cases, is a
localized infection with generally mild systemic symptoms and characterized by a painless
papule that is surrounded by edema which can be quite extensive. The papule ulcerates by
30 day 5 or 6 and develops into the characteristic black eschar of cutaneous anthrax.
Inhalation anthrax, which occurs after inhaling airborne spores, gastrointestinal anthrax,
resulting from ingestion of contaminated food, and, in some instances, untreated cutaneous

anthrax are characterized by dissemination of the bacteria from the initial site of infection



di seases conprises adm nistering to a subject in need of such a treatnent a
NFkB- regul ating peptide. The invention for exanple also relates to the

t r eat ment wafosamedeax. Ant hrax, the disease caused by the FEJa¥IE2f006391 Ng
Bacillus anthracis (B. anthracis), continues to be a 20 worldw de probl em
anong donesticated and wild herbivores in Asia and Africa and poses a
wor | dwi de t hreat when bei ng used as bi%@ogical weapons for biol ogi cal
warfare or bioterrorism Human infections occur after contact with
infected, animals or contam nated aninmal, products. t breaks or .epi dem cs
are o COHORSORHTL & Arbroebiaenrcort g e Epaeags Bl E ol SEFEI SRS, -

t he soickid @ansRROLHRESJo0sISHreh the g A10EWN foatht @864l RS MRdes; 6fiead the25

ani mal products are necessary to prevent the establjshnent of_ anthrax where

the di seerse spemingir aehfesipeia ikl dhe hagilt then fpread ipte Fagslippdsbtragy ¢ he
portal .of. e %Jyyg?xje %I%SB%H? Eéﬁmved%l HAGRHSuIBM dHRelial Whdieh, @?ﬁ?%&é@tﬁ,ﬁr the

vast mgjority-o n anthrax cases, is a localized infection wt

gendr alwhiclbdedrsy s¢ Brliags sftepindensionnthechisraasudslen pagetinf aguisaiyninde®s papul e

that is,surrounded b d i jt t j . The..
ul cer atcggr%yerézﬁgg)gyh})éOgern%g)%a\‘ré\\@er%%vag]lﬁgﬁga?Ffrli&cl){ ‘?ﬁg%caﬁlg% géé ari %? itlg%grgac d
eschar tofentiat Fhe@opsudaittear ntioh i gératrhln usinbeimatiatediehdly, aceptisemic er

i nhal i ng.ai.rborne s ore[\s, gggtroi ntestinal anthrax, resulting from
i ngest itBRCGPTHSILAT AR THEY and, in some instances, untreated cutaneous

ant hrax ar e 19haha&i§sd Z8stedYo tieSeailnabh 6Ngdie dkbrosbinatif bl llf slesncdlal demiet i al
site of infection WO 03/029292 PCI/NL0O2/ 00639 30 with devel opnent. of a

med8i veoskpl i eethtion tritheoxesient pha varalvafidsrasaf TR RS 2pHAEECHE FED cel | s
tr szp " rntéhltar;'(e.ls SRRLSES. bF Qﬁ%{r{:ﬁg ax(li&' Egm%hg 8R4 'r%(jlée@ 4 éllgnfﬁ%%toﬂgﬁ!aai{ :%é_rﬁ}haéb‘ﬁg 50

wh Spores germnate an acteria tiply. The bacilli then spread
i nto t Heolbgicaldsarfaamnd tehersnt. Aekalationalewmplragy it yhichrapores db\p. phehracis are
reticul.oendagt hel i al ste riqr. to. i days
after ilﬂﬁggﬁi 18r‘?!1m? Het ée('a?’%@a?algﬁsd &l ngsﬁggsgag?lyg)&%\@gfé@f%%tg gfrlré di%%%%r}gagt erized
by hypairenekesd, toedesint waee fraitadticiresimettiés ineffactiex Thasajer sieplehcefmc@rand

toxem a. _Therapeutic intervention in general -nust be initiated early, as
septi ceéfitt a?ﬂ?f?‘é’étair%ﬁspoga)f’@'ﬁgmlﬁ % %‘ﬁf’ éflglaflai%e“f’ﬂ%}‘e ﬁHﬁXF%’FQt es to
t he nodidhatist tRfecIBASn @ HREHRES tAAt hét i c6fdek: tRb S8z EALd, @sthabfetor IOF o r ol ,
inrelation to the treatnment of a variety of diseases such as ant hrax. As

sai d, esemacfagtor SEB; an adepydatercyelnsarednd pistrcHurantsem PHod88 P4 siafArs-i cant
threal AR pR0Rht fl bl R CBN ARGLAECABELY Ak iR ol ihal adhenal
) pores o . anthracis are 1nhaled, is al nost always

fatal , deavdgaghivs Nsterminalrdeimaipby ifbtia-lkefoteastalleiivs BAde foras heplegpressed
fa opgt- g}i b%ﬁl% tg}glg iegiZ)pr;[léSCW}tL%éhngﬂltnitiyschir&egfhf }?o%é-lxgdusw-@exjﬁmlgf dO\ﬂ.légiHE ence

The complex is endocytosed; acidification of the endosome leads to membrane insertion of

the PA heptamer by forming a 14-stranded beta-barrel, followed by translocation of the

toxic enzymes into the cytosol by an unknown mechanism. The binary combination of PA

and LF is sufficient to induce rapid death in animals when given intravenously, and certain
925  metalloprotease inhibitors block the effects of the toxinin vitro. Thus, LF is a potential

target for therapeutic agents that would inhibit its catalytic activity or block its association

with PA. LF is a protein (relative molecular mass 90,000) that is critical in the

pathogenesis of anthrax. It comprises four domains: domain I binds the mebrane-

translocating component of anthrax toxin, the PA; domains II, III and IV together create a
30 long deep groove that holds the 16-residue N-terminal tail of mitogen-activated protein

kinase kinase-2 (MAPKK-2) before cleavage. Domain II resembles the ADP-ribosylating

toxin from Bacillus cereus, but the active site has been mutated and recruited to augment

substrate recognition. Domain III is inserted into domain II and seems to have arisen from
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product k@fiptoefs Bei@re@leath which are characterized by the hyperstimulation of host
macrophage inflammatory pathways, leading to dramatic hypotension and shock. These
symptoms resemble those of LPS-induced septic shock. It is of note that LPS-nonresponder
mice, such as C3H/Hed, are also quite resistant against anthrax toxine.

25 The recognition sites for LF require the presence of the proline (P) residue followed
by a hydrophobic residue or a glycine (G) residue, between which LF cleaves. The
recognition sites further require an uncharged amino acid following the hydrophobic
residue and at least one positively charged amino acid (and no negatively charged amino
acid, such as Asp and Glu) within the 5 amino acids to the N-terminal side of the proline

30 residue. Other residues in the sequence provide appropriate spacing between the critical

residues or between the donor and acceptor, and thus their composition is not critical and

can include any natural or unnatural amino acid.
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invention provides a method wherein the inflammatory condition comprises an acute

inflammatory condition, and it is especially useful to treat anthrax-related disease,

especially when considering that with anthrax, both NO and TNF-alpha reduction will

greatly mitigate the course of disease. Table 6 lists oligopeptides according to the invention

25  that have such modulatory effect.

. In particular, the invention provides a method of treatment wherein the treatment
comprises administering to the subject a pharmaceutical composition comprising an
oligopeptide or functional analogue or derivative thereof capable of reducing production of
NO by a cell, preferably wherein the composition comprises at least two oligopeptides or

30 functional analogues or derivatives thereof capable of reducing production of NO by a cell;
examples of such combinations can be selected under guidance of table 6, whereby it

suffices to select two, or more, with a desired effect, such as wherein the at least two

oligopeptides are selected from the group LQGV, AQGV and VLPALP.



factor present in a cell, especially wherein the gene transcription factor
conprises a NF 15 kappaB/ Rel protein. Advantageously, the invention
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33 The rnvention al'so provides an isolated, preferably synthetic,
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anal ogues or derivatives thereof capable of reduci ng r.oduc ig oh by a
cel | . Famiteasdsabstitasionndlsn prpidpniswatireomprunds eanpe & 1%}}%%&%13 ﬁ’f“lc 8ot

functio eVl a pepaaeafkenanrahk atating@AuGivg tRadedsi on of
NO by aggééﬁrﬁ&%gggfestg{?g%g{ﬂgﬁg%%i OI’II) gf a pﬁar maceut i clgF conposj.tion for the
t r eat mentampleanmipn$ddofmmemngturgdndécuirgng pipinmacife aypely spidse- W@thr oducti on

by il ggrps% 5 iv%ram%oiagidt sql%s\?lyubcio%? bnd gm?r?o adill 88 is substituted with another

residue with generally similar properties (size, hydrophobicity), such that the overall
functioning is likely not to be seriously affected. However, it is often much more desirable to
improve a specific function. A derivative can also be provided by systematically improving
at least one desired property of an amino acid sequence. This can, for instance, be done by
25  an Ala-scan and/or replacement net mapping method. With these methods, many different
peptides are generated, based on an original amino acid sequence but each containing a
substitution of at least one amino acid residue. The amino acid residue may either be
replaced by alanine (Ala-scan) or by any other amino acid residue (replacement net
mapping). This way, many positional variants of the original amino acid sequence are
30 synthesized. Every positional variant is screened for a specific activity. The generated data
are used to design improved peptide derivatives of a certain amino acid sequence.
A derivative or analogue can also for instance be generated by substitution of an L-

amino acid residue with a D-amino acid residue. This substitution, leading to a peptide
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rrul ti mevid®s méthodefatildeng Bych a signalling molecule as provided herein.

For example, one method as provided herein for identifying or obtaining a signalling
molecule comprising a peptide or functional derivative or analogue thereof capable of
modulating expression of a gene in a cell comprises providing the cell with a peptide or

25  derivative or analogue thereof and determining the activity and/or nuclear translocation of
one or more gene transcription factors. Such activity can be determined in various ways
using means and/or methods honed to the specific transcription factor(s) under study. In
the detailed description, it is provided to study NF-kappaB/Rel protein translocation and/or
activity, but it is, of course, also easily possible to study translocation and/or activity of any

"80  other transcription factor for which such tools are available or can be designed. One such
other transcription factor is for example the interferon-alpha-stimulated factor as discussed

above. Other useful transcription factors to study in this context comprise c-Jun, ATF-2,

Fos, and their complexes, ELK-1, EGR-1, IRF-1, IRF-3/7, AP-1, NF-AT, C/EBPs, Sp1,
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above, after passage through a plasma membrane and not via binding with a cell-surface
receptor, exerts its gene-regulatory effect. Such a signalling molecule, i.e. synthetic
compound being a small peptide or functional analogue or derivative thereof as provided
25  herein thus preferably interacts not via cell-surface-receptor mediated signalling followed
by a cascade of intracellular events but has direct intracellular actitivity.
Using a method for identifying or obtaining a signalling molecule comprising a
peptide or functional derivative or analogue thereof capable of modulating expression of a
gene in a cell comprising providing said cell with a peptide or derivative or analogue thereof
30 and determining the activity and/or nuclear translocation of a gene transcription factor as
provided herein furthermore allows (if required at random) testing of a multiplicity of oligo-
or leadpeptides, leading to automated combinatorial chemistry formats, wherein a great

many of candidate signal molecules are being tested in a (if so desired at random) pattern
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be it of plant or animal cell, or of eukaryotic or prokaryotic origin, or a synthase of a

regulatory protein in a cell, such as wherein the regulatory protein is a (pro-) inflammatory
mediator, such as a cytokine. Several candidate proteins and peptide fragments are listed

25  in the detailed description which are a first choice for such an analysis from the inventors’
perspective, but the person skilled in the art and working in a specific field of interest in
biotechnology shall immediately understand which protein to select for such analyses for
his or her own purposes related to his or her field. The invention for example provides a
process or method for obtaining information about the capacity or tendency of an

30  oligopeptide, or a modification or derivative thereof, to regulate expression of a gene
wherein said method allows (if required at random) testing of a multiplicity of oligo- or
leadpeptides, leading to automated combinatorial chemistry formats, wherein a great many

of candidate signal molecules are being tested in a (if so desired at random) pattern for
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signalling molecule (or for that matter the signalling molecule itself, considering that the

next step of synthesizing the molecule, generally be‘ing a short peptide, is whole within the
art) comprising a peptide or functional derivative or analogue thereof capable of
modulating expression of a gene in a cell comprises providing the cell with a peptide or

95  derivative or analogue thereof and determining relative up-regulation and/or down-
regulation of at least one gene expressed in the cell. The up-regulation can classically be
studied by determining via for example Northern or Western blotting or nucleic acid
detection by PCR or immunological detection of proteins whether a cell or cells make more
(in the case of up-regulation) or less (in the case of down-regulation) of a gene expression

30 product such as mRNA or protein after the cell or cells have been provided with the peptide
or derivative or analogue thereof. Of course, various methods of the invention can be
combined to better analyze the functional analogue of the peptide or derivative or analogue

under study. Furthermore, relative up-regulation and/or down-regulation of a multitude or
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detection of a labelled peptide-factor complex, such as by electrophoresis, or other
separation methods known in the art. However, for determining binding to such factors,
array techniques, such as used with peptide libraries, can also be employed, comprising
providing a multitude of peptides or derivatives or analogues thereof and determining

25  binding of at least one of the peptides or derivatives or analogues thereof to a factor related

to gene control.

In a preferred embodiment, the factor related to gene control comprises a
transcription factor, such as an NF-kappaB-Rel protein or another transcription factor
desired to be studied. When binding of a functional analogue according to the invention to

30  such factor has been established, it is, of course, possible to further analyze the analogue by
providing a cell with the peptide or derivative or analogue thereof and determining the

activity and/or nuclear translocation of a gene transcription factor in the cell, and/or by
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and/or eukaryotic cells, and the invention provides the insight that breakdown products of
polypeptides, preferably oligopeptides at about the sizes as provided herein, are naturally
involved as signalling molecules in modulation of gene expression. In particular, as
signalling molecule, a (synthetic) peptide is provided obtainable or derivable from beta-

25  human chorionic gonadotrophin (beta-hCG), preferably from nicked beta-HCG. It was
thought before that breakdown products of nicked-beta hCG were involved in immuno-
modulation (PCT International Patent Application WO99/59671) or in the treatment of
wasting syndrome (PCT International Patent Application WO97/49721) but a relationship
with modulation of gene expression was not forwarded in these publications. Of course,

30 such an oligopeptide, or functional equivalent or derivative thereof, is likely obtainable or
derivable from other proteins that are subject to breakdown or proteolysis and that are
close to a gene regulatory cascade. Preferably, the peptide signalling molecule is obtained

from a peptide having at least 10 amino acids such as a peptide having an amino acid
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been uncbihesedigoBeptipepis diesribslaivvesarehiingenml snglagusmederivatiygs of these

20  breakdown products, are herein provided to modulate gene expression in a cell and be used
in methods to rectify errors in gene expression or the treatment of disease. Oligopeptides
such as LQG, AQG, LQGV, AQGV, LQGA, VLPALP, ALPALP, VAPALP, ALPALPQ,
VLPAAPQ, VLPALAQ, LAGV, VLAALP, VLPALA, VLPALPQ, VLAALPQ, VLPALPA,
GVLPALP, GVLPALPQ, LQGVLPALPQVVC, SIRLPGCPRGVNPVVS,

25 SKAPPPSLPSPSRLPGPS, LPGCPRGVNPVVS, LPGC, MTRV, MTR, VVC, or functional
analogues or derivatives (including breakdown products) of the longer sequences thereof,
are particularly effective.

By using the insight as expressed herein, in a preferred embodiment, the invention
provides a method for modulating expression of a gene in a cell comprising providing the
30  cell with a signalling molecule comprising an oligopeptide or functional analogue or
derivative thereof wherein the signalling molecule is membrane-permeable in that it
enters the cell. Most small peptides as described herein already have an inherent

propensity to become intracellularly involved, but signalling molecules as provided herein
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intracellularly involved, but signalling nolecules as provi deg%herei n VWO
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allow for 1npro Intern Zation across a |lipi ilayer nenbrane, and
may posgiobdiys, adedndavieoodlfpapsides. by internal proteolytic activity. In a
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si gnal | {yagsdmtamthetors SaTa, fivegnansiatihh NFepBipdete(anhae dBbldcsRed) Bableo65),

fu n2Cd[ ! OﬂgllB, aNnFa:i{ggpua?B?r(nge&Erﬁ/ %E:, Ip¥e%ursor p105), and NF-Kappa-B2 (p52 and it precursor
p100) have been described. NF-xB proteins can exist as homo- or heterodimers, and
although most NF-xB dimers are activators of transcription, the p50/p50 and p52/p52
homodimers often repress the transcription of their target genes. In Drosophila, three NF-
«B homologs named Dorsal, Dif, and Relish have been identified and characterized.

95  Structurally, all NF-xB/Rel proteins share a highly conserved NHs-terminal Rel homology
domain (RHD) that is responsible for DNA binding, dimerization, and association with
inhibitory proteins known as IxBs. In resting cells, NF-kB/Rel dimers are bound to IxBs
and retained in an inactive form in the cytoplasm. Like NF-xB, IkBs are also members of a
multigene family containing seven known mammalian members including IxBa, IxBg, by,

30 IxBs, Bcl-3, the precursor Rel-proteins, p100 and p105, and one Drosophila IxB named
Cactus. The IxB family is characterized by the presence of multiple copies of ankyrin

repeats, which are protein-protein interaction motifs that interact with NF-«B via the



t hereof, wherein the signalling nolecul e nodul ates NF-kappaB/Rel protein
conversion or translocation. As said, NF--KB was originally identified as
a gene trwosrizgoeon factor that bound to an enhancer el em@EmiLa2P0639e gene
for the Igx light chain and was believed to be B 10 cell-specific. However,
subsequent studi es reveal ed that NF-kappaB/Rel proteins are ubiquitously
expressed and play a central role as t A nscription factor in regulating the
expressi on of nmany genes, partlcularly those i nvol ved in inmune,
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pr ot ei ng. gpantimcrobial peptides. NF-KB represents a group of
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rel eased an transloc tes ntoé\hh eus t |nt|t (ﬁ ene ression
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NF- KB target genes inclu
20 Hovgrevergpersmtent act1vat1on of NF-kappaB may lead to the production of excessive

amounts of pro-inflammatory mediators such as IL1.-12 and TNF-alpha, resulting in tissue
damage, as in insulin-dependent diabetes mellitus, atherosclerosis, Crohn's disease, organ
failure, and even death of the host, as in bacterial infection-induced septic shock. It is
interesting to note that in order to survive in the host, certain pathogens, such as

25  Schistosoma japonica, Bordetella, Yersinia, Toxoplasma gondii and African Swine Fever
Virus have evolved mechanisms to counteract or escape the host system by inhibiting NF-
kappaB activation. On the other hand, some viruses, including HIV-1, CMV and SV-40,
take advantage of NF-kappaB as a host factor that is activated at sites of infection.

Furthermore, the invention provides a method to explore alterations in gene

30  expression in antigen-presenting cells such as dendritic cells in response to microbial

exposure by analyzing a gene-expression profile of dendritic cells in response to

microorganisms such as for example bacteria such as Escherichia coli, or other pathogenic



t hose encoding cytokines (e.g., IL-1, IL-2, IL-6, IL-12, TNF-a, LTa, LT(S3,
and Gw CSF), adhesion nolecules (e.g., |CAM VCAM endothelial |eukocyte
adhesi on wal Boay®2[ ELAM ), acute phase proteins (e.g., SAQI/NEan@oéaduci bl e
enzynes (e.g., iNOS and COX-2). In 10 addition, it has been denonstrated
recently that several evolutionary conserved antimcrobial peptides, e.g.,
(3-defensins, are al so regul ated by NF4&B, a situation simlar to

Drosophi |l a. Besides regul ating the expression of nol ecules involved in
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NF- kappa actl va e ot her hand, some viruses, including H V-1
W andpﬁh{oéeﬁl,) a]lbﬁk etmﬁmt@@feoif a NEnalémsaBola@ﬂa apesedingde tthe ipveREion has on

acti vat nf ectiaon Furt pthe invention provides a

met hod &8 egﬁ?fﬁ %P%"%&E‘f‘% 3% AR A0HegY S%éggéxpr ession in antigen-presenting

cells such ap, dengrht ixﬁzeﬁﬁbh%urphsiﬁ@p@medéma mgnahimgaholeeﬂposmﬂbée ofy

ana zing a gene-expression profil c_ce respo
or@aﬁv@g@gﬁewseenpéﬁ g8Ra b éeelb%? “l%f%%n%é E&@Wé& “%% %¥e§erf“51y

Ot her Qttcxglg%eogj é‘mﬂ@ eg?dsqggg?%@ aFf@IéM/aQQﬁgﬂe ol ded@ttiverthareof. Ungi mach yeast S

such as | bi cans, viruses such as ‘i nfluenza, vi %?d Q ef fect
of (si rrmeiemecbm)mdlrr@at,rfﬁﬁﬁ)ebiﬂdﬁ moleﬁog%%esfaﬂ%r% ago ti%f’ﬂaﬁl" quﬁa FEHBR Ul e
accor di “&dt 1}5&% dJerﬁ?hﬂf {01, nl%% @fﬂ%&ﬂ 19 NRBtPRBRENBI 40816 Methodemri tic

cells are one re pat hogens for 1-36 hours, and gene
expr es slo@g, d)rSa ﬁmtlynﬁohnaéogwg oaldemfaigm\ﬁl@r t Ofieoussey shely sigaplliagan! P(f’rge §2% be

ex pi(g; gg‘b n@?r O %ﬁagl gleeg y 8% %N('}G ?ﬁd]&nger o]?l%ﬁg)h ﬂ%ﬁgeésa%ﬁlgg) naecédsr%y be
cl assi f h@dr side groups, which can for example be (enzymatically) cleaved off when the molecule
enters the place of final destination. Such extension may even be preferable to prevent the
signalling molecule from becoming active in an untimely fashion; however, the core or
active fragment of the molecule comprises the aforementioned oligopeptide or analogue or
95  derivative thereof. Such a peptide according to the invention exerts its biological function
by regulating gene expression in an other way than a classically known membrane-
impermeable signalling molecule acts, such as acetylcholine, growth factors, extracellular
matrix components, (peptide)-hormones, neuropeptides, thrombin, i.e. not by cell-surface
receptor mediated signalling.
30 In particular, the invention provides a modulator of NF-kappaB/Rel protein
activation comprising a signalling molecule according to the invention. Such modulators are

widely searched after these days. Furthermore, the invention provides use of a signalling



according to their kinetics of expression and function. Generally, within 4
hours of pat hogen exposure, genes associated wi th pathogen recognition and
phagocyt owicsovizdd92 be down-r egul at ed, whereas genes for antRQIENL200632SSi NQ

and presentation are up-regulated 8 10 hours post-exposure. Treatnent of

such dendritic cells with a signalling nolecule according to the invention
(be it simultaneous or before or after4the treatment of the cells with the
pat hogen) allows studying the effect a signalling nolecule according to the

invention has on _the effect t en _has on.an,antigen-py j 1.
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gr owt h doangtrinisg adminisieeingb arsubrest ini xeedoigbeieirestmgapmpleaylerarppisag an

neur opepti des, .t hr {Eﬁ)}i N, | .€. _not call - fac eRERL E'é@%i aiest
of ana iggpasls R dardifonal e By Rekesh WERBGR e SEORRAG 1 TRGROKE
NF- kappabddatingreirgldtatias bintlat notivitoofs giengasscsipgoalfadtagpreségcnlagcell, in
accarding to the invention._ Such ulatgrs are . w del arched. after
G Bsicuiant R ATk PReT Ry SR et Buraee he e Ve B KRR, Vo
03/ 029298 BTk N6 0063 0a11ihé niRbRESAROAGAS Kl MGk ontidte bubleal Adnirfidratide
production of a pharnmaceutical conposition %}gr t he, nodul at.i on. o gene
expr essindpints| kywsae dretepAubaqashs HrEovides 2 Vet rﬁlé?imfo_l’ﬁcu erFémtbreesé{eﬁ{eeﬁ]t G bone
di sease; $HCh Rl B8 2 'rdth5d GO kDo ARTE MG GE i \Shefedrddl WHEH B 10 need
of such@reathent a mol ecul e S conprising an oligopeptide peptide or |
f unct i otrahtnasrel cogweisthedwifistering torthesuliect aapmpmaceticakerPR LRy CERRINRIBE i on
of aQI(lj {) éo&'ﬁ'ﬁ&g loP Puancgigng‘l e(l:neallcng'ue %Hg&oflalggggkga%lg be lte'aﬁah%%ddcaon of NO by
a cell, for example, wherein the composition comprises at least two oligopeptides or
functional analogues thereof, each capable of reducing production of NO and/or TNF-alpha
by a cell, in particular wherein the at least two oligopeptides are selected from the group
LQGV, AQGV and VLPALP.
25 Furthermore, the invention provides use of an oligopeptide or functional analogue
thereof capable of reducing production of NO and/or TNF-alpha by a cell for the production
of a pharmaceutical composition for the treatment of an inflammatory condition or a post-
meno-pausel condition, or a bone disease such as osteoporosis, or for the induction of weight
loss. The term “pharmaceutical composition” as used herein is intended to cover both the
80 active signalling molecule alone or a composition containing the signalling molecule
together with a pharmaceutically acceptable carrier, diluent or excipient. Acceptable
diluents of an oligopeptide as described herein in the detailed description are for example

physiological salt solutions or phosphate buffered salt solutions. In one embodiment of the



particularly useful in post-nenopausal wonen that no | onger experience the
benefits of being provided with a natural source of several of the

si gnal | i ngonsloegvk es as provi ded herein, as physiol ogi calHgr/deriovesd from
hCG and its breakdown products. Furthernore, the 10 invention provides a
met hod for the treatnent of an inflammtory condition associated wth
TNF- al pha activity of fibroblasts, such9as seen with chronic arthritis or
synovitis, conprising admnistering to a subject in need of such treatnent
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pharJraceutical |y accept.abl e carrier, .diluent.or excipi.ent. | e
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solutions. In one enbodi ment of the WO 03/029292 PCT/ NLQ2/ 00639, , 4 resent
i nvent i bhe optigphdpge odpersPea Partia i atieat éé("ﬁa agf céf‘#’@%ﬂ*’\f@“ﬁ%%ﬁ}efat i on

to an By BF m@ﬁi@ﬁsp%éﬁ%ﬂrﬁ@ﬂe&; taRirk inBY cdnRlideAMERPHEI-kindtvhaelduastl| ar  or
intraperitoneal admnistration. Another way of adm nistration conprises

per f usi fantas$ sethgamihesonditivauweisbb and age of thewstignt.@kc-vi vo, with a perfusion
R N e e
phosphate’-bufferéd saline (PBS) or solutions in alcéhol or DMSO. Pursuant to-préferred
embodiments of the present invention, however, the active molecule is administered
through a single dose delivery using a drug-delivery system, such as a sustained-release
delivery system, which enables the maintenance of the required concentrations of the active
25  molecule for a period of time sufficient for adequate modulation of gene expression. A
suitable drug-delivery system would be pharmacologically inactive or at least tolerable. It
should preferably not be immunogenic nor cause inflammatory reactions, and should
permit release of the active molecule so as to maintain effective levels thereof over the
desired time period. A large variety of alternatives are known in the art as suitable for
30 purposes of sustained release and are contemplated as within the scope of the present
invention. Suitable delivery vehicles include, but are not limited to, the following:

microcapsules or microspheres; liposomes and other lipid-based release systems; viscous

instillates; absorbable and/or biodegradable mechanical barriers and implants; and
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filaments comprising the active molecule are also contemplated as within the scope of the
present invention.
Another highly suitable formulation for a single-dose delivery of the active molecule
in accordance with the present invention involves liposomes. The encapsulation of an active
25  molecule in liposomes or multilamellar vesicles is a well-known technique for targeted drug
delivery and prolonged drug residence. The preparation and use of drug-loaded liposomes is
well within the reach of persons skilled in the art and well documented in the literature.
Yet another suitable approach for single-dose delivery of an active molecule in
accordance with the present invention involves the use of viscous installates. In this
80 technique, high molecular weight carriers are used in admixture with the active molecule,
giving rise to a structure which produces a solution with high viscosity. Suitable high
molecular weight carriers include, but are not limited to, the following: dextrans and

cyclodextrans; hydrogels; (cross-linked) viscous materials, including (cross-linked)



5 A highly suitable formulation to achieve the active nol ecul e rel ease
conprises injectable mcrocapsules or mcrospheres nmade froma

bi odegr adwetal ®/)pedoyner, such as poly(dl-Ilactide), PCT/NL02/00639

pol y(dl -1actide-co-glycolide), polycaprol actone, polyglycolide, polylactic
acid co-glycolide, poly(hydroxybutyric acid), polyesters or polyacetals.
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interaction. Upon appropriate stimulation, IkappaB is phosphorylated by IkappaB Kinase
(IKKs), polyubiquitinated by ubiquitin ligase complex, and degraded by the 26S
proteosome. NF-kappaB is released and translocates into nucleus to initiate gene
expression.

25 NF-kappaB regulation of gene expression includes innate immune responses: such
as regulated by cytokines IL-1, IL-2, IL-6, IL-12, TNF-alpha, LT-alpha, LT-beta, GM-CSF;
expression of adhesion molecules (ICAM, VCAM, endothelial leukocyte adhesion molecule
[ELAM]), acute phase proteins (SAA), ilnducible enzymes (iNOS and COX-2) and
antimicrobial peptides (beta-defensins). For adaptive immunity, MHC proteins IL-2, IL-12

30 and IFN-alpha are regulated by NF-kappaB. Regulation of overall immune response
includes the regulation of genes critical for regulation of apoptosis (c-IAP-1 and c-IAP-2,

Fas Ligand, c-myc, p53 and cyclin D1.



Pursuant to yet another approach, the active nolecule may be adm nistered
in 5 conbination wth absorbabl e nmechani cal barriers such as oxidized
regener at e @@k ose. The active nol ecul e nay be coval errd1yNIaR/00639
non-coval ently (e.g., ionically) bound to such a barrier, or it may sinply
be di spersed therein. A pharnmaceuti cal gorrposi tion as provided hereinis
particularly useful for the nodulati oft of gene expression by inhibiting
NF- kappaB/ Rel protein activation. 10 NF-kappaB/ Rel proteins are a group of
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signal ling nolecule, such as an oligopeptide and functional anal ogues or
deri vat inygk atqqgtlg@hag fosusest en pro-inflammatory pathways that initiate inflammation,

20  relatively little is known about the mechanisms that switch off inflammation and resolve

the inflammatory response. The transcription factor NF-kB is thought to have a central role
in the induction of pro-inflammatory gene expression and has attracted interest as a new
target for the treatment of inflammatory disease. However NF-kB activation of leukocytes
recruited during the onset of inflammation is also associated with pro-inflammatory gene

25  expression, whereas such activation during the resolution of inflammation is associated
with the expression of anti-inflammatory genes and the induction of apoptosis. Inhibition of
NF-kB during the resolution of inflammation protracts the inflammatory response and
prevents apoptosis. This shows that NF-kB has an anti-inflammatory role in vivo involving
the regulation of inflammatory resolution. The invention provides a tool to modulate the

30 inflammation at the end phase, a signalling molecule or modulator as provided herein
allows the modulation of the NF-kappaB pathway at different stages of the inflammatory

response in vivo, and in a particular embodiment, the invention provides a modulator of



capabl e of inhibiting NF-kappaB and |ikely also other pro-inflammtory
transcription 5 factors, herein also called NF-kappaB inhibitors, the
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i nventi on al'so provi to mti gat e or treat neonat al ung
di seasespaldsiitis by use of a signalling molecule as provided herein.

Furthermore, considering that an important pathogenic component in the
development of insulin-dependent diabetes mellitus (type 1) comprises over-activation of
the NF-kappaB pathway as seen in dendritic cells, treatment with an NF-kappaB inhibitor

25  according to the invention will lead to reduced symptoms of diabetes, or at least to a
prolonged time to onset of the disease. Particularly effective oligopeptide signalling
molecules according to the invention in this context are GVLPALPQ, LQGV MTRYV,
VLPALPQVVC, VLPALP, VLPALPQ, LPGCPRGVNPVVS, LPGC,
VVCNYRDVRFESIRLPGCPRGVNPVVSYAVALSCQCAL, and CPRGVNPVVS, which

30 were shown herein to postpone onset of diabetes in an Non-obese Diabetic Mouse (NOD).
Another approach to treatment of diabetes, in particular insulin ~independent diabetes
(type 2), comprises inhibition of the PPARgamma cascade with an oligopeptide signalling

molecule or functional analogue or derivative thereof.



called chronic lung disease of prematurity, a condition often seen with
premature children 5 who devel op a prol onged pul nonary inflammtion or
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NF- kappaB i nhi bitor, such as oligopeptide LQGV, or functional anal ogue or
derivative thereof, as provided herein allows such lung conditions to be
prevented or aneliorated as well. RecemO advances in bone biol ogy provide
insight into the pathogenesis of bone 10 diseases. The invention also
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20  generally activated through one of the Toll-like receptor pathways.
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super f awiiaye shysedvbrfed paetsts anddivido plopgtupad rts (PAMPS) are not
EXPPSS ed b yRQC%%B&IOl?ng‘f tHE S PAMPS foremost provides for differential recognition of

pathogens by TLRs. For example, TLR2 is generally activated in response to BLPs, PGNs of

gram-positive bacteria, LAM of mycobacteria, and mannans of yeasts, whereas TLR4 is
often activated by LPS of gram-negative bacteria and LTA of gram-negative bacteria; also
a secreted small molecule MD-2 can account for TLR4 signalling.

25 Several oligopeptides capable of modulating gene expression according to the
invention have earlier been tested, both ex vivo and in vivo, and in small animals, but a
relationship with modulation of gene expression was not brought forward. A beneficial
effect of these oligopeptides on LPS-induced sepsis in mice, namely the inhibition of the
effect of the sepsis, was observed. Immunomodulatory effects with these oligopeptides have

30 been observed in vitro and in ex vivo such as in T-cell assays showing the inhibition of
pathological Th1 immune responses, suppression of inflammatory cytokines (MIF), increase
in production of anti-inflammatory cytokines (IL-10, TGF-beta) and immunomodulatory

effects on antigen-presenting cells (APC) like dendritic cells, monocytes and macrophages.



15 conponents of the pathogenic mcro-organism Such PAVMPS conpri se
bacterial cell wall conponents such as |ipopol ysacchari des (LPS),
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| i poteichoic acid (LTA), DNA containing unnethylated CoG notifs, yeast and
fungal cell wall mannans and beta-gl ucans, doubl e-stranded RNA, several

uni que gl ycosyl ated protei ns and Iipid§20f protozoa, and so on. 20

Recogni ti on of these PAMPS forenost provides for differential recogni tion
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can be ed by a signalling no ul e according to the invention.
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pSI S Seen a
subjecting the primate to a signalling molecule accordlng to the invention, preferably to a

mixture of such signalling molecules. Administration of such a signalling molecule or
mixture preferably occurs systematically, e.g. by intravenous or intraperitoneal
administration. In a further embodiment, such treatment also comprises the use of for
25  example an antibiotic, however, only when such use is not contraindicated because of the
risk of generating further toxin loads because of lysis of the bacteria subject to the action of
those antibiotics in an individual thus treated.
Other use that is contemplated relates to a method for combating or treating viral
infections, in particular those infections that are caused by viruses that activate the NF-
30 kappaB pathway during infections. Such virus infections are manifold; classical examples
are hepatitis B virus-induced cell transformation by persistent activation of NF-kappaB.

Use of a signalling molecule according to the invention is herein provided to counter or

prevent this cell transformation.



Now knowi ng the gene nodul atory effect of the signalling nolecules such as
ol i gopepti des 15 as provided herein allows for rational design of signal

nol ecul e wikasueew2t hat better alleviate the synptons seerrCiNID2909i S. One
such mxture, a 1:1:1 mxture of LQGY, AQGV and VLPALP was adm nistered to
primates in a gramnegative induced rhesus nonkey sepsis nodel for
prevention of septic shock and found t 83be effective in this pri mate nodel.
Accordi ngly, the invention provides a pharmaceutical conposition for the
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Now that the insight has been provided that distinct synthetic oligopeptides, for
example those that resemble breakdown products which can be derived by proteolysis from
endogenous proteins such as hCG, can be used to modulate gene expression, for example by
NF-kappaB inhibition, the oligopeptides find much wider application. For example, the

95  invention provides a method for perfusing a transplant with a perfusing fluid comprising at
least one signalling molecule according to the invention; ischemic or pre-implantation
damage due to activation of NF-kappaB in the transplant can then be greatly diminished,
allowing a wider use of the transplants.

The invention provides a signalling molecule useful in modulating expression of a

30 genein a cell. Several examples of the use of such a signalling molecule for the production
of a pharmaceutical composition for the treatment of medical or veterinary conditions are
herewith given. In one embodiment, the invention provides such use in the treatment of an

immune-mediated disorder, in particular of those cases whereby a central role of NF-
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overly strong immune responses directed against an infectious agent, such as a virus ox
bacterium (in particular responses that include rapid hemorrhagic disease caused by
infection with organisms such as Yersinia pestis, Ebola-virus, Staphylococcus aureus (e.g.
in cases of tampon-disease), bacterial (such as meningococcal) or viral meningitis and/or
25  encephalitis, and other life-threatening conditions). Such overly strong responses are seen
with for example pre-eclampsia, recurrent spontaneous abortions (RSA) or preterm
parturition or other pregnancy-related disorders. Especially with forms of eclampsia/pre-
eclampsia that are associated with genetically programmed increased production of
tumour-growth factor beta-1, treatment according to the invention is recommended. Also, in
30 situations where RSA is likely attributable to increased IL-10 levels during pregnancy, or to
increased TNF-alpha activity, for example due to the presence of an unfavourable allele, in
particular of a G to A polymorphism in the promotor of the gene encoding TNF-alpha,

treatment with a pharmaceutical composition as provided herein is recommended.
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including dyslipidemia, atherosclerosis, Alzheimer's disease, increased body weight and
shorter life span. Inheritance of different alleles of the POLYMORPHIC apoFE gene is
responsible for 10% of the variation in plasma cholesterol in most populations. Individuals
925 HOMOZYGOUS for one variant, apoE2, can develop type III dysbetalipoproteinaemia if an
additional genetic or environmental factor is present. Some much rarer alleles of apoE
produce dominant expression of this disorder in heterozygous individuals. ApokE is a ligand
for the LDL receptor and its effects on plasma cholesterol are mediated by differences in the
affinity of the LDL receptor for lipoproteins carrying variant apoE proteins. The factors
30 that regulate apoE gene transcription have been investigated extensively by the expression
of gene constructs in transgenic mice and involve complex interactions between factors that

bind elements in the 5' promoter region, in the first intron and in 3' regions many kilobases

distant from the structural gene. Deletion of the apoE gene is associated with changes in
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composition for the treatment of wasting syndrome, such as the treatment of particular
individuals that are suffering from infection with HIV or a method of treatment of wasting
syndrome of such individuals.

25 In one embodiment, the invention provides the use of a signalling molecule
according to the invention for the preparation of a pharmaceutical composition or
medicament for modulating angiogenesis or vascularization, in particular during
embryonal development, or after transplantation to stimulate vascularization into the
transplanted organ or inhibit it in a later phase. Signalling molecules that effect

'30 angiogenesis are disclosed herein in the detailed description.
Use as provided herein also comprises regulating TNF-alpha receptor (e.g. CD27)
expression on cells, thereby modulating the relative ratios and/or cytokine activity of

lymphocyte, dendritic or antigen presenting cell subset-populations in a treated individual.



10 pharmaceutical conposition or nedi canent and nethods of treatment for
various nedical conditions that are other than use in the preparation of a
phar maceuwiccalozgoeposition for the treatnent of an i nmuneaTedicatoecss

di sorder or a nmethod of treatnent of an inmune- nediated disorder. For
exanpl e, the invention provides topical application, for exanple in an

oi ntment or spray conprising a signal @0l ecul e according to the invention,
for the 15 preventlon or mtigation of skin afflictions, such as eczenas,
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macr ophages stinulated with an inflanmmtory active conmpound such as LPS
pr oduc ehdshbgdreatment with antibiotics, but because of the continuing action of the toxin, such

20  therapy is of little value once symptoms have become evident. Thus, a specific inhibitor of
the toxin's action will prove a valuable adjunct to antibiotic therapy. The toxin consists of a
single receptor-binding moiety, termed “protective antigen” (PA), and two enzymatic
moieties, termed “edema factor” (EF) and “lethal factor” (LF). After release from the
bacteria as nontoxic monomers, these three proteins diffuse to the surface of mammalian

25  cells and assemble into toxic, cell-bound complexes.

Cleavage of PA into two fragments by a cell-surface protease enables the fragment
that remains bound to the cell, PA63, to heptamerize and bind EF and LF with high
affinity. After internalization by receptor-mediated endocytosis, the complexes are
trafficked to the endosome. There, at low pH, the PA moiety inserts into the membrane and

30 mediates translocation of EF and LF to the cytosol. EF is an adenylate cyclase that has an
inhibitory effect on professional phagocytes, and LF is a protease that acts specifically on

macrophages, causing their death and the death of the host.



amounts of NO However, these cells co-stinulated with nost of the NWF
peptides 10 (NVPF peptide 1 to 14, 43 to 66 and 69), even in a very |ow
dose (1 pw/iod3)o2929mhi bited production of NO Typical septircWiaekodvke
conditions that can preferably be treated by down-regul ati ng TNF-al pha and
NO producti on conprise disease conditions such as those caused by Bacillus
anthracis (anthrax) and Yersinia pesti 98 oxins or infections with these

m cro-organisns likely involved in bio-terrorism Anthrax toxin is produced
by Bacillus 15 anthracis,, the causative agent. of. hr i .
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toxin's action will prove a valuable adjunct to antibiotic therapy. The
toxin consists of a single receptor-binding noiety, ternmed "protective
anti gen" ( PADowamdgtiating iNFratphe itsetfi end/esa recptrrdor ENEralphacsgs hexebrplsand

"lethal factqr"' (LF). After release fr. he acter] nont oxi ¢
nnnorrer%r,ov’td:‘?gslé e ]5“?3? ﬂ@%?‘f‘?elﬁgv %ngﬁ?%aes Cgi‘ ﬁ%fglé}gg%@§7'rmmml ian 25 cells
and assenbl eAisof @setdPal Sgndlihg ndadscntt seopliex &stheGheantigefoothdPbrepatadidnved a
fragnments by a cell-surface protgﬂée enfabl es, the fragnent that. remaidns
bouthi t phamaceetial cpmessition fHIBPAHATPY 61 RGBT IFETRRE CRABE LERGIH TG
affinity, aﬁ{ ir?ﬁaﬂtﬂhﬂr'@'bh%@st, i ORerB¥h ﬁﬁ@%ﬁpﬁsgpﬁde%f%%lﬁ@ﬂﬁ@w@ﬁﬂ Sompéietion
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nol-écul e acc fgductiron o arnaceut cal
CoNpPosi {HeQtep Matiohf BROIHeAHharn e ugieslcconpopitivadbotheinehtitssmt ioficameme thwobl aof

reat el by el g, gen SXPRSPELn, CAILLA A, SEnes Lol i he
figure 70 D0Wa+haGHL 4480 1INEo#hRBSuIhEsEly NFAR@HAB RtivRE RLMitihethe
TNF- al p)ha, as is herein also rovided, is also beneficial in individuals
wi t h Chagastycaithiachgrsgling wolegudpaceokingfo Hhednyrmdian HipwioPeirersad et deaty t o
t heZd nvgﬂtuirn%rllo&soé’ellg.hgn%%p gflﬁ:[ciaﬁ&r&fls Activity of a signalling molecule as provided
herein comprises down-regulation of c-myb, in particular in the case of hematopoietic
tumors in humans. In this context, down-regulation of 14.3.3 protein is also provided.
A further use of a signalling molecule according to the invention comprises its use
for the preparation of a further pharmaceutical composition for the treatment of cancer.
25  Such a pharmaceutical composition preferably acts via modulating and down-regulating
transferrine receptor availability, in particular on tumorous cells. Transferrine receptors
are classically up-regulated by NF-kappaB activity. Inhibiting the activity with a signalling
molecule according to the invention allows for reduced iron up-take and increased cell
death of tumorous cells. In particular, erythroid and thromboid cells are susceptible to the
30  treatment.
Yet a further use of a signalling molecule according to the invention comprises its
use for the preparation of yet another pharmaceutical composition for the treatment of

cancer, in particular of cancers that are caused by viruses, such as is the case with



10 pharmaceutical conposition for nodul ati on of vascul arization or

angi ogenesis in wound repair, in particular of burns, is herein provided.
Al so, usewafo3a2gear naceuti cal conposition as provided herreNLR/0pe39vi ded
in cases of post-operative physiol ogical stress, whereby not only
vascul ari zation wll benefit fromtreatnent, but the general well-being of
the patient is inproved as well. 15 At her use of a signalling nol ecul e
according to the invention conprises its use for the preparation of

anot her pharmaceuti ¢cal conposition.for.the {reatnent of. c .. Such a
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viral -induced | i gnanci es.. Such. armaceuti cal coyposi ti preferably
act 59 vi rrRtasy qtﬁéﬁﬁﬁo HbW‘Flflé’di‘fﬁ’d?‘tl%:‘ﬁ: c?e?qmpoﬁﬁbqni ?‘é‘f@*ﬁﬁtf’g f?nerhslponﬁ%ugl%%t hat
are cl aggé febdth MR LI 3iReinRYy Medidhrel Nduced transcriptional or NF-kappaB

activity. Inhibiting the activity with a signallin | ecul.e according,to
the 5 i nvent iAdsp, the Biwention pewedesdheysppint Flgé?]élpgdﬁoqé eif%ﬂ@égﬁﬂar@g‘lop%ééat h

(r)rfD dblug?&)ﬁgﬁn&eelultl%al é%sitﬁ)n%?ﬁ%ﬁﬁﬁgg%he %9&@@5%%: SN AISS, ACharticalar
g "angi ogeni ¢ Tesponses I nduced by 1L-8, whereby for exanple
i nhi bi t bpmaifulatinBgeneprpsessiom ofiagena bindet infiwente ofr persrisppeiseliferateor  AP- 1
8 ;S% |- :%thga[%fegﬁgcr § oz'irﬁ%gr}{{lg @H%Egaitmnmtap gctii\m%{opli arldeEbigfmetabolism by applying a
signalling molecule according to the invention, and a method for modulating body weight
comprising providing an individual with a signalling molecule according to the invention.
A further use of a signalling molecule as provided herein lies in the modulation of
expression of a gene in a cultured cell, as is for example provided herein in figure 70. Such a
25  method as provided herein comprises subjecting a signalling molecule according to the
invention to the cultured cell. Proliferation and/or differentiation of cultured cells (cells
having been or being under conditions of in vitro cell culture known in the art) can be
modulated by subjecting the cultured cell to a signalling molecule according to the
invention. It is contemplated that for example research into proliferation or differentiation
380  of cells, such as stem-cell research, will benefit greatly from understanding that a third

major way of effecting gene modulation exists and considering the ease of application of

synthetic peptides, and analogues or derivatives thereof.



growm h. 10 Furthernore, the invention provides the use of a signalling

nol ecul e for the preparation of a pharnmaceutical conposition for
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used nycobacgikpDEEIRMATON OFSPEEIEGURESNSI dering that certain
mycobacteria_express hCGlike proteins, of which it is now po: t t hat
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these figures cell yield is expressed in relative percentage of cells compared to PBS. Each

condition consists of 6 Petri dishes and results shown in these figures are representative of
6 dishes. Differences of > 20% were considered significant and line bars represent
significant data as compared to LPS control group. A representative experiment is shown.

25  Findings involving all experimental conditions were entirely reproduced in 3 additional
experiments.

Figure 3. Effect of in vivo treatment on MHC-II expression on CD11c* cells. Bone
marrow (BM) cells were isolated from treated BALB/c mice (n=6) and cultured in vitro in
the presence of rmGM-CSF for nine days. This figure shows MHC-1I expression expressed

30 in mean fluorescence intensity (MFI) after nine days of culturing of BM cells isolated from
PBS, LPS or LPS in combination with NMPF. Each condition consists of 6 Petri dishes and
results shown in these figures are representative of 6 dishes. Differences of > 20% were

considered significant and line bars represent significant data as compared to the LPS



pat hway as provided herein. Furthernore, now that the existence of such a
pat hway has 10 been denonstrated, it is herein provided to make it a
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of culture of BMce ition
representative of 6 dishes. Differences of > 20% were considered significant. Line bars

20  represent significant data as compared to LPS control group and dotted bars represent
significant data as compared to PBS group. A representative experiment is shown.
Findings involving all experimental conditions were entirely reproduced in 3 additional
experiments.

Figure 12-15. Bone marrow (BM) cell yield of treated BALB/c mice (n=6). BM cells

25  were isolated from treated mice and cultured ex vivo in the presence of rmGM-CSF for nine
days. These figures show cell yield after nine days of culture of BM cells in suspension
(unattached) and attached to Petri dish (attached). BM cells were isolated from mice
treated with PBS, LPS or LPS in combination with different NMPF peptides. In these
figures cell yield is expressed in relative percentage of cells compared to PBS. Each

30 condition consists of 6 Petri dishes and results shown here are representative of 6 dishes.
Differences of > 20% were considered significant and line bars represent significant data as
compared to LPS control group. A representative experiment is shown. Findings involving

all experimental conditions were entirely reproduced in 3 additional experiments.
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Figures 20-32. In vivo treatment of fertilized chicken eggs with NMPF and the effect of
NMPF on angiogenesis. Fertile chicken eggs (day 0) were treated with either PBS, NMPF,
VEGF or VEGTF in combination with NMPF. Ten eggs were injected for every condition. On
25  day 8 of incubation, the embryos were removed from the eggs and were placed in a 100-mm
Petri dish. The embryo and the blood vessels were photographed in vivo with the use of a
microscope. Of each egg one overview picture was taken and 4 detail pictures of the blood
vessels were taken. Quantification of angiogenesis (vessel branches) was accomplished by
counting the number of blood vessel branches. Quantification of this vasculogenesis was
"30  accomplished by measuring the blood vessel thickness. The number of blood vessel
branches and vessel thichness were measured in the pictures and were correlated to a
raster (in the pictures) of 10mm?2 for comparison. The mean number of branches and the

mean blood vessel thickness of each condition (N=10) were calculated and compared to



shown here are representative of 6 dishes. Differences of > 20% were
considered significant and dotted bars represent significant data as
conpar ed wWo BB3w™ontrol group. A representative experi memCT/ L0,

Fi ndi ngs involving all experinmental conditions were 10 entirely reproduced
in 3 additional experinments. Figure 18. FEffect of NWF-1, 2, 3, 4, 5, 6,
10, 11 and 13 on LPS i nduced NO productq; n (in mcro nolar) in macrophages
(RAW264. 7). This figure shows a significant inhibition of NO production at
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Filour o SHBRA I SSaREbe B NEOKEPS PRATRS FUSPDAP iR YbALIBF SoRpas,”
celI's t peavesh wWedlls 4BSverlapPF i n conbination with LPS for 4 hours.
Nunbers 1-13 correspond to nuclear extracts fromcells treated with
Figure 35. MSn analysis of NMPF-4 peptide.
20 Figure 36. MSn analysis of a fraction from nuclear extract of LPS stimulated
RAW264.7 cells. Upper panel shows full spectrum of the fraction and lower panel shows the
MS/MS spectrum of mass 413.13.
Figure 37. MSn analysis of a fraction from nuclear extract of LPS in combination
with NMPF-4 stimulated RAW264.7 cells. Upper panel shows full spectrum of the fraction
25  and lower panel shows the MS/MS spectrum of mass 416.07.
Figures 38 — 49 Effect of NMPF on septic shock syndrome in Rhesus monkeys. On
the time point 70 minutes, E.coli was infused and at the end of E.coli infusion (time point
190 minutes), the antibiotic Baytril was injected. The control monkey (monkey 429) was
treated with 0.9% NaCl at the time point of 100 minutes, whereas the NMPF treated
30 monkeys (monkey 459 and 427) received the NMPF treatment at the same time point as
the control monkey. Heart rate (beats per minute), blood pressure (mmHyg), difference

between systolic and diastolic blood pressure and blood oxygen concentration (saturation in



NVPF and LPS. CTL corresponds to nuclear extracts fromcells treated with
LPS only. Specificity of the radioactively |abel ed NF-kB probe is shown by
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st mi ated RAW 264, 7 pmer opfges. por St ot ed 1 b O L ekaRle MY, pept ] des
promote LPS induced translocation of NF-kB are: NMPF-7 (VLPALPQ), NMPF-8
(GVLPALP) and NMPF-11 (MTRYV). In this figure lane A presents one fold competition with
20  un-label oligo, lane B presents only un-label oligo, lane C presents competition with ten fold
un-label oligo and lane D presents competition with hundred fold un-label oligo. For
competition labelled extracts from LPS treated cell were used (see lane “+LPS’) with un-
labelled oligo. Basal levels of NF-kB in the nucleus was decreased by NMPF-1
(VLPALPQVVC), NMPF-2 (LQGVLPALPQ), NMPF-3 (LQG) and NMPF-4 (LQGV) while
25  basal levels of NF-kB in the nucleus was increased by NMPF-5 (GVLPALPQ), NMPF-7
(VLPALPQ), NMPF-8 (GVLPALP), NMPF-9 (VVC), NMPF-11 (MTRYV), NMPF-12 (MTR)
and NMPF-13 (LQGVLPALPQVVC) (figure 55).

Figure 56. NF«B in Splenic DCs in treated NOD mice

30 NOD mice were treated with either PBS or with NMPF. Hereafter, spleens were splenic
DCs were isolated and analysed for nuclear NFkB p65. NOD mice treated with NMPF-3, 4,
5, 4+5, 4+6, 5+6 and 4+5+6 showed decreased levels of NFkB p65.



Figure 52 This figure shows the percentage of diabetic NOD mce treated for
2 weeks with the various NMPF peptides 10 Figure 53 This figure shows the
per f or medwygl aspem2t ol erance test (GIT) in NOD mce treat et ™WILd2/0DPF

pepti des (A), and fasting bl ood glucose |evels (B). Figure 54 and 55. Sem
guantitative anount of NF-kB present in the nuclear extracts of treated
RAVW64. 7 cells. (A, NWPF peptides t hatt5show t he i nhi bition of LPS 15

i nduced transl ocation of NF-kB are: NWF-1(VLPALPQWC), NWPF-2
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from NOD and C57BL/6 nmice. Bone marrow (BM were isolated and cultured in
the preNeMEBCGsf GV CSF to yield BM derived DCs. The obtained DC were
stinmulated wwth LPS (5 ng/m) and NMPF 1, 2, 5 or 6 for 30 5 m nutes and
then NF-KB p65 activity was determ ned. When stinmulated with 5 ng/m LPS,
C57I8L/ 6FaGse 88d not show an increase in NFiB activation conpared to

unt r eat ad. , i d - f bRGI  ; EiaBed

act | vat 10 B T U AT, SRl et PO GRS ket e
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NFi B aC1'[30I ﬁ{lé)‘é ‘troatment. While, NMPF-4 gives significant increase of angiogenesis. This figure

also show that the treatment of VEGF on day 8 alone significantly increase angiogenesis.

20  Figure 58B shows significant inhibition of VEGF induced angiogenesis on day 8 with
NMPF 2, 3, 5, 7, 8 and 9. In addition, treatment of NMPF 1 and 6 on day 0 with VEGF

significantly inhibit angiogenesis (data not shown).

25  Figure 59-65. These figures show serum levels of TNF-alpha (fig. 59), IL-1beta (fig. 60), IL-
| 8 (fig. 61), IL-6 (fig. 62), IL-5 (fig. 63), IL-10 (fig. 64) and IFN-gamma (fig. 65) of untreated
monkey (429) which was sacrificed after 8 hours of E.coli injection, NMPF treated monkey
(459) which was sacrificed at same time as untreated monkey and NMPF treated monkey
(427) which was left alive and died after 38 hours of E. coli treatment.
30 Blood sample were taken at the following time points: 0, 30 (B.coli injection), 45, 60
(placebo or NMPF treatment), 75, 90, 105, 120, 135, 150 (Baytril treatment), 165, 180, 195,



10 However, NOD DC the NMPF were able to inhibit (NWF 1, 2, 5 and 6) LPS
i nduced NFKB activation (figure 57). These results show t he

hyper r espwosizwesmss of NFKB in NOD DCs conpared to C57BL/ETDA2/0063d t hat
NMPF inhi bit the hyperreactive NFKB activation in NOD DCs. 15 Figure 58.
This figure (fig. 58A) shows the effect on angi ogenesis of NWPF 1 to 9,
whi ch was added on day 8. NWF 1, 2, $65 6, 7, 8 and 9 show a
significant inhibition of angiogenesis compared to PBS treatnent. While,
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angi ogep@siiss. 20 Figure 58B shows significant inhibition of VEG- induced
angi ogenesis on day 8 with NWF 2, 3, 5, 7, 8 and 9. In addition,
treatment of NMPF 1 and 6 on day O with VEG- significantly inhibit
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MTRVLQGVLPALPQ. Peripheral blood mononuclear cells (PBMC) isolation. PBMC from

20  heparinized venous blood were isolated by density gradient centrifugation of Ficoll-
Hypaque (Pharmacia, Uppsala, Sweden). PBMC were washed three times and resuspended
at 5.0x10e6 cells/m! in RPMI-1640 supplemented with 2mM L-glutamine, 100 IU/ml
penicillin, 50 microgram/ml streptomycin, ImM pyruvate and 10% heat-inactivated human
serum. Two milliliters (10x10e6 cells) of cell suspension was plated in a 6-well plate and

25  treated either with LPS (1 microgram/ml), LPS and NMPF (1 microgram/ml), PHA (10
microgram/ml), PHA and NMPF (1 microgram/ml) or equal volume of PBS only. Untreated
PBMC and PBMC treated with LPS or LPS and NMPF were cultured for 1.5 hours,
whereas untreated PBMC and PBMC treated with PHA or PHA and NMPF were cultured
for 3 hours. After incubation all cells (attached and unattached) were collected and washed

30  three times and further used in micro-array experiment. Following NMPFs were tested in
this experiment: NMPF-9 (VVC), NMPF-11 (MTRV), NMPF-12 (MTR) and NMPF-70
MTRVLQGVLPALPQ)



15 treated with peptide, 70 B shows the effect of treatnent with WC, 70 C
with MTRV, 70 D with MIR, 70 E with MIRVLQGVLPALPQ 70 F shows the control
experi menwomsaregion cells were only stinmulated with LPS bmCmoLo2/00639
additionally treated with peptide, 70 G shows the effect of treatnment with
WC, 70 Hwith MRV, 70 | with MIR, 70 J with MIRVLQGVLPALPQ Peri pher al
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suspension was plated in a 6-well plate and 25 treated either with LPS (1

m crogrant m phy ME‘J@EWEB'NREPTIJOWOF PURIRVENTIGNA (10 mcrogram ), PHA
and NVPF (1 mcrogranmim ) or equal volunme of PBS onlﬁ@hUntreat ed PBMC and

PBM® t r eat edCelils teacP® enyvitopSeatal aNNPRtrirsiechanges vekich sheyiparceive thyoughher eas

ant ' eat g LRl A0 aRRi: LT Ghe eAI(\@FL& G BT RN S ﬁ@%)eslgﬁmg e for

3 ho Acubation a attac unattac
col | ect adhe&rfdr umﬂqdd pﬁ@smhﬂrmzhbmmﬂ; Mokofary ﬂif@an“emiséaissamofmob(bu]aﬁ peggent in

AR | Tt LT M | SEL ek it SEPERATRR MBEA 3N

PCT/ NLObRR61R9 an@/?)r @Eﬁub@l@ﬂ&@@b]ﬂ?ﬂlﬁ%ﬁn%&o& NEiNple@¥nipl&abhissysac bnﬁ o}
envi ronnental and_ intrinsic changes, which they perceive through

ext¥hceblopd geagataiqnpiefeings wel | as intracel lular signals. The nature of

these signal Ma%%eﬁgs al% Jeeeratéopﬁot%mgﬁam Esﬁa@duwfba&fm@l@@he cdYRIRRST |
different classés of nol ecul es present react to each other and

i nduce momgbadbafdfmdéaém%ﬁ%repMPrSrm\/@lecﬁur@é@ ofgefls dersexamuie Broeptorp aldy| es
and/or gvent %L' Aglvuﬁ%fei gto(f‘%}Jo%@mlﬁ%gp%&g,%mm £tam f'osg%rggl& ﬂgegttagésyst em

and 10°BPo0a coa ei ns nes are reguf at
si gnal I i«emgpmlseuﬁné/émammeMases Iusmdmekﬁrsasbwtgubyylthms)%ldlmaeptbisnd to

e tors on urface of for e ors_ Wt
oo {fhmt WECHGRE Pyppip e astugly S b BRE sfeatEr Riabine UATRISy CRAREN Hedplhy
t yr osi NngiphRsRRALBEES), cellF RERRE ddcefBrs ARA tiHiLTigAE: dﬁlnl‘lﬁi'eﬂowéﬂ byt adasm;ede of
ki nases, guanylyl cycl ases) .and receptors 156%1thout e matic activity

(cyt oki Heraelelse 6V%ntslthﬁfe’@PiiW§te Bergpereinpaae Har-treas "E EProteiNGt or act i on

bet Weenltféﬁldmé UL £ 3660 BGBR L M ScelRthl1BR1S of J002MHY sE@ndRSedsohdaued by a
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i nt r aceldiadyiglycereln Satic cyrdic prugieetifkes, inositol(1,4,5) trisphosphate,
20  phosphatidylinositol(8,4,5) trisphosphate, phosphatidylinositol transfer protein (PITP)).

This leads to the activation or inhibition of a so-called “effector protein”. The second
messengers in turn lead to changes in protein for example protein phosphorylation through
the action of cyclic AMP, cyclic GMP, calcium-activated protein kinases, or protein kinases
(for example AGC group serine/threonine protein kinases, CAMK group serine/threonine
25 protein kinases, CMGC group serine/threonine kinases, protein tyrosine kinase group, or
others like MEK/Ste7p). Phosphorylation by protein kinases is one of the regulatory
mechanisms in signal transmission that modulate different cellular pathways such as
Ras/MAPK pathway, MAP kinase pathway, JAK-STAT pathway, wnt-pathway. In many
instances, this all results in altered gene expression (for example genes for the regulation of
30  other genes, cell survival, growth, differentiation, maturation, functional activity).
Many of the responses to binding of ligands to cell-surface receptors are
cytoplasmatic and do not involve immediate gene activation in the nucleus. In some

instances, a pre-existing inactive transcription factor following a cell-surface interaction is
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different NMPF peptides had similar or different effects on the disease. The same results

were obtained with DC, fertilized chicken egg experiments, and CAO experiments; NMPF
25  effects were dependent on type of co-stimulation (GM-CSF alone or in combination with
LPS, or VEGF) and time of the treatment. Due to this, NMPF have the ability to modulate
cellular responses at different levels.
The invention is further explained with the aid of the following illustrative

examples.
30



addi tion, our HPLC M5 data have shown the presence of LQGV in the nucl eus
of a macrophage cell line (RAW267.4) within a half hour and al so indicates
t he di recwoedsfregvs on DNA | evel as well as at an intraceldarmrozioesssl| |
which is further supported by NF-kappaB 20 experinents. The ultimte

nodul atory effect of LQGV is dependent gn, for exanple, type of the cell,
differentiation and maturation status cﬁgthe cell, the functional status
and the presence of other regulatory nolecules. This was evident by a
shock experinment in which different NVPF peptides had simlar or different
effects on the disease. The sanme results were obtained with DC, fertilized
chi cken egg ExpaPmE®ts, and CAO experinents; NWPF 25 effects were
dependent on type of co-stinulation (GW CSF al one or in conbination with
LPS, or VEGF) and tinme of the treatnent. Due to this, NWPF have the ability

to mdupyp{erRESLI AN MEIGRODEes at different levels. The invention is
further explained with the aid of the followng illustrative exanples. 30
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pi peridine | or mam dée : }lcoulln of the Fnoc_am no acid
(3 eq) vhlbltotrmlsrlldabmdmyﬁl@a(Bl@ddﬁllrﬁ%l)eas( me@p 4 shperrdxyisesiderhainseltamos ) in
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Upon cosqipdine@onftet o t]wfmﬂbwm&teps (1) removal of the alpha-amino Fmoc-protection by
piperidine in dimethylformamide (DMF), (ii) coupling of the Fmoc amino acid (3 eq) with
diisopropylcarbodiimide (DIC)/1-hydroxybenzotriazole (HOBt) in DMF/N-methylformamide
(NMP) and (iii) capping of the remaining amino functions with acetic
20  anhydride/diisopropylethylamine (DIEA) in DMEF/NMP. Upon completion of the synthesis,
the peptide resin was treated with a mixture of trifluoroacetic acid
(TFA)/H:O/triisopropylsilane (TIS) 95:2.5:2.5. After 30 minutes TIS was added until
decolorization. The solution was evaporated in vacuo and the peptide precipitated with
diethylether. The crude peptides were dissolved in water (50-100 mg/ml) and purified by
95  reverse-phase high-performance liquid chromatography (RP-HPLC). HPLC conditions were:
column: Vydac TP21810C18 (10 x 250 mm); elution system: gradient system of 0.1% TFA in
water v/v (A) and 0.1% TFA in acetonitrile (ACN) v/v (B); flow rate 6 ml/min; absorbance
was detected from 190-370 nm. There were different gradient systems used. For example
for peptides LQG and LQGV: 10 minutes 100% A followed by linear gradient 0-10% B in 50
30  minutes. For example for peptides VLPALP and VLPALPQ: 5 minutes 5% B followed by
linear gradient 1% B/minute. The collected fractions were concentrated to about 5 ml by
rotation film evaporation under reduced pressure at 40°C. The remaining TFA was

exchanged against acetate by eluting two times over a column with anion exchange resin
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Nucl ear “'ekt 1'a ear extracts and EMSA were prépared accord
Schr ei bﬁ‘bm iptidle stmmlmdsar(xsusmmwte@maarophm@awemmwear@dﬂqy gl lwe% gvéloqu

17 I tracts f |
oo opnag audia SRS EEOGER sptd R R Hb0 it SN S AP EINNS LT AF
00 e e3P %mm%%%%“@g A e “rmmsw D g e K
n I ot ease
i nhtbi t%‘?asew]@‘@%t@@’l Vg%??‘lé]é( EFef‘%‘ffofé523Mq? &t‘lﬁr‘?gi\ilngl}gi 1%@“? Oa}nd&-) mn,
and Ebé{tlgf&égﬁ%t 3k, ob@ QPfoE R0 'I;i};@ﬂébed-ﬁﬂ@lep%f@ié%dsﬂﬂmlb@ iin Weffer (20 mM

buf f HEPES H 7 10% 0
ﬁfns EE?iHEBﬂa' %@rlfm) %rqmmol 408§ m tn&@%’%x ﬁ;ﬁhﬁﬁi Bi M@%}\@P 30
mn on | Geppidie Q{l& F:@otegge %%bﬂ’éﬁ fng diidn thkySA0s R dRkrifiglliRe The

super nafnantPs containing the so | ze nucl éar rot eins were 20 stored at
- 70C untb,po0sed 6102 ntiheTh emuam@ﬂamsectqn(tam thietsp 1$hlm‘etd Wisleay ProtEvsAyere
20  stored at -70°C until used for the Electrophoretic Mobility Shift Assays (EMSA).
EMSA. Electrophoretic mobility shift assays were performed by incubating nuclear
extracts prepared from control (RAW 264.7) and peptide treated RAW 264.7 cells with a
392P-labeled double-stranded probe (5' AGCTCAGAGGGGGACTTTCCGAGAG 3")

synthesized to represent the NF-kappaB binding sequence. Shortly, the probe was end-

95  labeled with T4 polynucleotide kinase according to manufacturer's instructions (Promega,
Madison, WI). The annealed probe was incubated with nuclear extract as follows: in EMSA,
binding reaction mixtures (20 pl) contained 0.25 pg of poly(dI-dC) (Amersham Pharmacia
Biotech) and 20,000 rpm of 32P-labeled DNA probe in binding buffer consisting of 5 mM
EDTA, 20% Ficoll, 5 mM DTT, 300 mM KCl and 50 mM HEPES. The binding reaction was

30 started by the addition of cell extracts (10 pg) and was continued for 30 min at room
temperature. The DNA-protein complex was resolved from free oligonucleotide by

electrophoresis in a 6% polyacrylamide gel. The gels were dried and exposed to x-ray films.
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RESULTS
NF-kB experiments
The transcription factor NF-kB participates in the transcriptional regulation of a

25  variety of genes. Nuclear protein extracts were prepared from LPS and peptide treated

RAW264.7 cells or from LPS treated RAW264.7 cells. In order to determine whether the

peptide modulates the translocation of N¥-kB into the nucleus, on these extracts EMSA

was performed. Figure 33 shows the amount of NF-kB present in the nuclear extracts of

RAW264.7 cells treated with LPS or LPS in combination with peptide for 4 hours. Here we
30 see that indeed some peptides are able to modulate the translocation of NF-kB since the

amount of labeled oligonucleotide for NF-kB is reduced. In this experiment peptides that

show the modulation of translocation of NF-kB are: (NMPF-1)VLPALPQVVC, (NMPF-

2)LQGVLPALPQ, WMPF-3)L.QG, WMPF-4)LQGV, NMPF-5)GVLPALPQ, (NMPF-



RESULTS NF-kB experinments The transcription factor NF-kB participates in
the transcriptional regulation of a 25 variety of genes. Nuclear protein
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was added and the sample was centrifuged (2 minutes, 4000 rpm, 4°C). The supernatant

(cytoplasmic fraction) was collected and stored at —70°C. The pellet, which contains the

20  nuclei, was washed with 50 pl buffer A and resuspended in 50 pl buffer C (20 mM HEPES
pH 7.9, 400 mM NaCl, 1 mM EDTA, 1 mM EGTA, 1 mM DTT, 0.5 mM PMSF and protease
inhibitor cocktail and 10% glycerol). The samples were left to shake at 4°C for at least 60
minutes. Finally the samples were centrifuged and the supernatant (nucleic fraction) was
stored at —70°C.

25  Bradford reagent (Sigma) was used to determine the final protein concentration in the
extracts.
EMSA: For Electrophoretic mobility shift assays an oligonucleotide representing NF-«xB
binding sequence (5-AGC TCA GAG GGG GAC TTT CCG AGA G-3) was synthesized.
Hundred pico mol sense and antisense oligo were annealed and labelled with y-32P-dATP

30  using T4 polynucleotide kinase according to manufacture’s instructions (Promega, Madison,
WI). Nuclear extract (5—7.5 pg) was incubated for 30 minutes with 756000 cpm probe in
binding reaction mixture (20 microliter) containing 0.5 pg poly dI-dC (Amersham
Pharmacia Biotech) and binding buffer BSB (25 mM MgClz, 5 mM CaCls, 5mM DTT and
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NMPF-11 (MTRV). Basal levels of NF-kB in the nucleus was decreased by NMPF-1
(VLPALPQVVC), NMPF-2 (LQGVLPALPQ), NMPF-3 (LQG) and NMPF-4 (LQGV) while

20  basal levels of NF-kB in the nucleus was increased by NMPF-5 (GVLPALPQ), NMPF-7
(VLPALPQ), NMPF-8 (GVLPALP), NMPF-9 (VVC), NMPF-11 (MTRV), NMPF-12 (MTR)
and NMPF-13 (LQGVLPALPQVVC) (figure 55). In other experiments, NMPF-10 (QVVC)

also showed the modulation of translocation of NF-kB into nucleus (data not shown).

25  Effect of NMPF on DC (ex vivo/in vitro)
NOD and C57BL/6 Mice: All mice used in these studies were maintained in a pathogen-free
facility at the Exasmus Medical Centre, Rotterdam (C57BL/6) or at Lucky Farm Company,
Balkbrug, The Netherlands (NOD). All mice were given free access to food and water. The
experiments were approved by the Animal Experiments Committee of the Erasmus Medical
30 Centre, Rotterdam, The Netherlands.
In Vivo Treatment: 13-14 weeks old female NOD mice were used in this experiment. Ten
groups of 11 (NMPF-3,4,5 and 6) or 13 (NMPF-7, 4+5, 4+6, 5+6 and 4+5+6) mice were
formed at random and were treated with of either PBS (PBS group) or NMPF ( dissolved in
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cells in suspension were |ysed with CGey's nedium and washed. Approxi mately
4- 6X107nbeHe Clustessywiidin shapmaerow suspension were disassociated by vigorous pipetting

20 and filtrated through a 70-micrometer cell strainer. Red blood cells in suspension were
lysed with Gey’s medium and washed. Approximately 4-6x107 bone marrow cells were
obtained per mouse.

Upon initiation of the culture, the cell concentration was adjusted to 2 x 105 cells per ml in
R10 medium (RPMI-1640 medium without HEPES supplemented with 100 IU/ml

25  penicillin, 50 mg/ml streptomycin, 1 mM pyruvate, 50 uM 2-ME, 10% v/v heat inactivated
fetal calf serum (Bio Whittaker, Europe) and 20 ng/ml recombinant mouse Granulocyte
Monocyte-Colony Stimulating Factor (rmGM-CSF; BioSource International, Inc., USA)).
Cells were then seeded in 100 mm non-adherent bacteriological Petri dishes (Falcon) in a
volume of 10 ml. For each condition six Petri-dishes were used. The cultures were placed in

30 a 5% COs-incubator at 37°C. Every three days after culture initiation, 10 ml fresh R10
medium was added to each dish. Eleven days after culture initiation, non-adherent DC cells

were collected and counted with a Coulter Counter (Coulter).
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90 Bradford reagent (Sigma) was used to determine the final protein concentration in the
extracts.

Transcription factor analysis: ELISA based TransFactor™ (Clontech, BD) kit was used for

the analysis of NFkB subunit p65 according to the manufacturer’s instructions.

25
Results

NF«B in Splenic DCs in treated NOD mice

It is well know hyperglycemia is correlated with higher levels of NFkB in the nucleus. NOD
30  mice treated with NMPF-8, 4, 5, 4+5, 4+6, 5+6 and 4+5+6 showed a decreased in diabetes

incidence and had lower levels of blood glucose (data not shown) as compared to PBS

treated NOD mice. When nuclear extract of splenic DCs from these mice were analysed for

NFkB, DCs from NMPF treated mice showed lower levels of NFkB (figure 56).
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We did observe a significantly (p=0.0001) lower amount of DC yield in comparison to
20 C57BL6 mice. Hereafter, DC were stimulated with LPS (5 ng/ml) and NMPF 1, 2, 5 or 6 for

30 minutes and then NF«B activity was determined.
When stimulated with 5 ng/ml LPS, C57BL/6 DCs did not show an increase in NF«xB
activation compared to untreated DCs (figure 57). However, NOD DCs did show a 2-fold
increase in NFxB activation after stimulation with LPS. Effects of the NMPF on NFxB

25  could not be detected in C57BL/6 DCs, since stimulation with LPS did not lead to NFxB

| activation. However, NOD DC the NMPF were able to inhibit (NMPF 1, 2, 5 and 6) LPS

induced NF«B activation (figure 57).
These results show the hyperresponsiveness of NFkB in NOD DCs compared to C57BL/6
DCs, and that NMPF inhibit the hyperreactive NFxB activation in NOD DCs.

30

Nuclear location of peptide experiment
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inhibit (NMWF 1, 2, 5 and 6) LPS induced NFKB activation (figure 57).
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The elution time of peptide LQGV was determined by injecting 2 Og of the peptide in
a separate run. Mass spectrometry (MS) analysis of fraction which contained possible
NMPF-4 (LQGV) (elution time was determined by injecting the peptide in the same or
separate run) was performed on LCQ Deca XP (Thermo Finnigan).
20
RESULTS
Nuclear location of peptide experiment
The nuclear protein extracts used in EMSA experiments were also checked for the
presence of LQGV by means of HPLC and MS. Figure 34 shows HPLC chromatograph
25  (wave length 206) in which data profile obtained from the nuclear protein extracts of LPS
and LPS in combination with NMPF-4 (LQGV) stimulated RAW264.7 cells are overlayed.
This figure also show the presence or absence of number of molecule signals in the nuclear
extracts of oligopeptide+LPS treated cells as compared to nuclear extracts of LPS treated
cells. Since HPLC profile of LQGV showed that the peptide elutes at around 12 minutes
30 (data not shown), fraction corresponding to region 10-15 minutes was collected and
analysed for the presence of this peptide in MS.
The peptide’s molecular weight is around 416 Daltons. Besides 416 mass figure 35

shows some other molecular weights. This is to be explained by the high concentration of
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t he endotoxin nodel, BALB/c mice were injected i.p. with 8-9 ng/kg LPS (E
coli 026:B6; Difco Lab., Detroit, M, USA). Control groups (PBS) were

To test the effect of NWF fromdifferent

treated with PBS_ i.p. only
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treatment with NMPF peptides.

20 Semi-quantitative sickness measurements. Mice were scored for sickness severity

using the following measurement scheme:

1 Percolated fur, but no detectable behaviour differences compared to normal
mice.
2 Percolated fur, huddle reflex, responds to stimuli (such as tap on cage), just
25 as active during handling as healthy mouse.
3 Slower response to tap on cage, passiv'e or docile when handled, but still

curious when alone in a new setting.

4 Lack of curiosity, little or no response to stimuli, quite immobile.
5 Laboured breathing, inability or slow to self-right after being rolled onto back
30 (moribund)

6 Sacrificed
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Sepsi s experinents. To determ ne the effPect of synthetic peptides (NVPF) in
hi gh- dose LPS shock nodel, BALB/c mce were injected intraperitoneally
with d;&ég r)]it doses of 5 LPS and survival was assessed daily for 5 days.

I n thi pir Srent (for the LPS endotoxin nodel) BALB/c mce were injected
i.p. WikhdStckinBhlegklRSdéFSeqsid) 026: B6; Difco Lab., Detroit, M, USA).

Control groups (PBS) were treated. with . P. .00l y. t : B/ c
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of at | fach tat %20 hoﬁx(?s .aI;aeEd%it?c))(IE %Eai)tqggstf, 5,8,9, 11, 12, 13, 14 and 64 showed in number of

different experiments variability in effectiveness as well as in the kind (inhibitory vs
accelerating) of activity. This variability is likely attributable to the rate of breakdown of
90 the various peptides, and the different effects the various peptides and their breakdown
products have in vivo. In addition, these experiments also showed the variability in anti-
shock activity in c-hCG preparations that is likely attributable to the variation in the
presence of anti-shock and shock accelerating NMPF. Visible signs of sickness were
apparent in all of the experimental animals, but the kinetics and obviously the severity of
95  this sickness were significantly different. These data are representative of at least 10
separate experiments.
In Table 2 we see the effect of ALA-replacement (PEPSCAN) in peptide LQG, LQGV,
VLPALP, VLPALPQ in septic shock experiments. We conclude, that the change in even one
amino acid by a neutral amino acid can lead to different activity. So, genomic differences as
30 well as polymorphism in these peptides can regulate the immune response very precise.
Derivatives of these peptides, for example (but not limited to) by addition of classical and
non-classical amino acids or derivatives that are differentially modified during or after

synthesis, for example benzylation, amidation, glycosylation, proteolytic cleavage, linkage
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20
Dendritic cells experiments

Mice. The mouse strain used in this study was BALB/c (Harlan, Bicester, Oxon, GB).
All mice used in experiments were females between 8 and 12 weeks of age.
Mice were housed in a specific-pathogen-free facility. The Animal Use Committee at
25  the Erasmus University Rotterdam, The Netherlands approved all studies.
In vivo treatment. At least six mice per group were injected intraperitonally (i.p)
with LPS (10 mg/kg; Sigma). After 2 and 24 hrs of LPS induction, mice were injected i.p.
with either NMPF (5 mg/kg) or Phosphate Buffered Saline (PBS), in a volume of 100 pl.
LPS induced shock in this model had more than 90% mortality at 48 hrs.
30 Bone marrow cell culture. From treated mice, bone-marrow cells were isolated and
cultured as follows. BALB/c mice were killed by suffocation with COs. The femurs and
tibiae were removed and freed of muscles and tendons under aseptic conditions. The bones

were placed in R10 medium (RPMI 1640, supplemented with 50 U/ml penicillin, 50 pg/ml
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20 Alternatively, BM cells from untreated mice were isolated and cultured as described
above and were in vitro treated with the following conditions: NMPF 4, NMPF 46, NMPF
7, NMPF 60 (20 pg/ml) were added to the culture either at day O or day 6 after culture
initiation. Or LPS (1 pg/ml) was added to the culture at day 6 with or without the NMPF.
Immunofluorescence staining. Cells (2 x 105) were washed with FACS-buffer (PBS
25  with 1% BSA and 0.02% sodium azide), and transferred to a round-bottomed 96-well plate
| (NUNC). The antibodies used for staining were against MHC-II (I-A/I-E) PE and
CD11¢/CD18 FITC (PharMingen/Becton Dickinson, Franklin Lakes, NdJ, US).
Cells were resuspended in 200 pl FACS-buffer containing both of the antibodies at a
concentration of 2.5 ng/ul per antibody. Cells were then incubated for 30 min at 4°C.
30  Thereafter, cells were washed 3 times and finally resuspended in 200 pl FACS-buffer for

flow-cytometric analysis in a FACSCalibur flow cytometer (Becton Dickinson, Heidelberg,
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cultures. To determine the in vivo effect of LPS and NMPF treatnment on the
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and coupLfRdrise gg&p&qmﬁﬁsshom in Figure 1 and 2, the cell yield of the
bone-marrow cultures of LPS (10 ng/ kﬁ) treated mce is signifi cant(qu
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conpar egodigvd 8 0PBIc and MHC-II. Cells positive for these cell membrane markers are bone-
marrow derived dendritic cells (DC). DC are potent antigen presenting cells (APC) and
20 modulate immune responses. In order to determine the maturation state of myeloid derived
DC, cells were stained with CD11c and MHC-II.
As shown in Figure 3, the expression of the MHC-II molecule was significantly
decreased on CD11c-positive cells from LPS treated mice as compared to the PBS group.
This decrease in MHC-II expression was further potentiated by the in vivo treatment with
25  NMPF 4 and NMPF 46. However, treatment of mice with NMPF 7 and NMPF 60
significantly increased the expression of the MHC-II molecule even as compared to the PBS
group.
Cell yields of in vitro bone-marrow cell cultures. To determine the effect of LPS and
NMPF in vitro on the cell yield of a nine-day culture of bone-marrow cells, we isolated the
30 BM cells from untreated BALB/c mice and cultured in the presence of rmGM-CSF. In
addition to rmGM-CSF, cultures were supplemented with NMPF at either day O or day 6
with or without the addition of LPS at day 6.



group. Cell yields of in vitro bone-marrow cell cultures. To determ ne the
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Figures 4-7, there is a significant decrease in cell yield in LPS treated

BM cells as conpared to PBS cells.treated, with NMPE, 4, . .7 r 6Q at
time point t‘[ii)srm’éﬁvrn ’t‘L—I%S‘gWetSh%ZIRME Saﬁ%ﬂﬁﬁa@ decraase i ogit Yipldp eé@eprfﬁtegel I
yi el d agncRNpak esnpLradhe PRRS BNV céllirediowen e NVBMNF aet | 46cdH 0uatetdmé peiait €60 Wi t h

NMPF 4 at tine point t=6 showed 5 significant e.c;(fase in cell %'fég as
conpar et {6 YHUPBE Ty Fbeipehn AEnHIcanbITcEase 18 CRloMisHt AbFEIPFE O ¢ fect of
LPS (Fi ?[‘d{lﬁ ﬁ%wede?, BROLT QitrurEMrE Sl Syith RATEH 4Wt i in ARGt 46 dhowtd or 60 at
time point t=6 in conbination wth LPS showed a significant increase in

cel 5 yi siguifiasnt deorgrae édl celbyielvead @gingred it Hed RS evpuprandidigeifach isgformpapable
the cell.yield S.sh@ficant ly i;ncrea r . 10
I rmunofTVﬂ: rtggggér,\\%é’f ?? g{l’;ﬂ]‘;‘[ uée oé' ler‘?l d\@;ﬁ%o‘r?loﬁﬁf gégfsetgg%ggéﬁ %lam%vﬂﬂg’eﬁ?\ée(% 6%%:& To
det er m figetpoentrtat b adrbimasivatwetiol.PEEhowkl 4 Gignifidanit wecresdel is caBiyeldtai ned for

WMVHC-11 antibody. Figure 7-11 show that there.i oppesi te effect of LPS
on NHC-W“%%E)‘E i thed PR gToRER 1B 45 %TO\VP\PST‘@QEE%?WSHF@ VIHE Y MHC | |
expr essiiehificsntdy ftkddseant le¥mpaedasses PBStidtoup.PS treatnent in vitro as
conpared to PBS. NWPF 4 with LPS further potentiated the 15 Cfbf&,e t of LPS,

whill NVPF 7Imnehofbrorgpoenen tainpes glirgyiro Eiegierigopamaryoy ARTHe Re

expr ess} ; - i sPeGiharehby MHTONRVer
cells térié;cg?g%lel\{vﬁmgtn Laltll\ll?\/%llf&ﬁ%w%r(?ﬁ%%gj ]blig% %%{g%b‘ig%gﬁgv\%%d significantly

i ncr easadtimdyr Bisirofi-1dfshivwGhit theme isGD1 prpogs effesieof dd1S an MEp{hespagssion

significant differences were found . > : E. 80 - |

e on TR b B BT Eap RSl i B Bty Blctiod Wikl
det er m DhES ttheatmenyinvehef dseompated 8P BHAINMVEH tithalte Airtloer pdientcakd the el d
obtai ned, fro ni ne- | ture of ., bone-pgarrow.wi.t.h r ells were

i sottht edifecf Bﬁ‘ﬁﬁh‘@ﬂ%ﬁ/ﬂ@ﬁf ﬁe“é#}éar Wft@8u€ﬁ:g§2{ﬂe§)’uﬁl%1&?w 4 Xf&‘g‘ﬂ% datﬁla count ed
a'st ﬂeSN K/%igﬁg@io?n-rm/lﬁﬂ-ﬁ I ®hthadéd to IS aghPBS, eadpestivag. IBdvaniel, @ilntrebal eased
W ) J.

9, 11, 43, 46, 47, 50, 53, 58 60 25 and even i roup
of NVPFWith MM gethenelREI(FY F@W%ﬁ@é‘f%&}f PreBpftsef fEpeasery Og@f@éﬁ%r ed
E:gl ][ 2e Wg?% lgbgéiﬁvé fdigu Fﬁrﬁq@flﬁ@e; nb Qig‘ﬁ%aht Qitfer&fdel wer&khin@fin tHO gRfdpached’

NMPF 60 with or without LPS on MHC-II expression as compared to LPS and PBS treated
20  cells.

To determine the in vivo effect of LPS and NMPF treatment on the cell yield
obtained from a nine-day culture of bone-marrow with rmGM-CSF, cells were isolated from
the BM of treated mice and cultured, harvested and counted as described. The cell yield of
‘attached’ cells was significant increased with NMPF 4, 7, 9, 11, 43, 46, 47, 50, 53, 58 60

25  and even in the group of NMPF 7, 46 and 60 the cell yield was significant increased as
compared to the PBS group (figure 14-15). In addition, cell yield of ‘un-attached’ cells was
significant increased with NMPF 4, 7, 9, 11, 46, 50, 53, 58 60 and agin in the group of
NMPF 46 the cell yield was significant increased as compared to the PBS group (figure 12-
13).

30 To determine the effect of LPS and NMPF in vitro on the cell yield of a nine-day
culture of bone-marrow cells of female NOD mice, we isolated the BM cells from untreated

NOD mice and cultured in the presence of rmGM-CSF. In addition to rmGM-CSF, cultures

were supplemented with NMPF. In these experiments the bone-marrow cell yield of ‘un-
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t r eat ment ve 1 mmunoregul atory effects in chronic inflammatory as
wel |  asswoupeisedid tabbmbory m ce nodels. Since certain cytokines |ike TG
betal, TNF-al pha, IL-1 and ROS (reactive oxygen species) have been
inplicated in irreversible nyocardi al damage produced by prol onged
epi sodeso%nsﬁygﬂaﬁy (aéélarsyon CAO)exparanentseper fusi on in vivo that |eads

to |schaem a ocar di i nfar tested 15 t car progective
profbrties of @e‘ﬁ% i"l’ﬁéﬁﬁa mwﬁ&%ﬁfha‘mﬂé}nwwﬁ}l g}(egf@dnﬁﬁ‘m%e
experi ”ﬁfﬂa&xﬁ\@{o‘?‘y agevfegrmutéﬂmﬂﬁﬁﬁmaﬂ,cmw thbdd1§ ik éémgn BytoRiziep &S TGF-t he
Care and Use Ani mal s as_approved by the Council of the Anerican
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Com {1 e Rleibl }Eacgﬁﬁafdyghgﬁx%ug(yeﬁ%ﬁ BRACHRR oplRAL of cordBlPakiBind) Wer e

m nut es peptide treatrrent (0.5
20 ny/ nb@clusmmﬁldrrerpﬂtfemonﬁnwevonhhamlegsls &4 tsehaamlﬁm@t mperapdial indanchere testesk s

\&e% szfca d I}rf?fgf’%lvg\gyfo?elé égsogf%g?\gl e allilt o Wi &rﬁgg b g\ggﬁg} Taés&&?(ﬂ%llf‘ﬁ?t 0f5

al n reat ed over m nu
pept i dee)(p@rﬁrnémé fle)e palftravetintieccdid@ned withahe G‘uldllng peircipdésoim the R)are and Use

Experimental and surgic edure re descri ai.l

Car di ovalchEpsHs P&%%%PET’]‘H?,?? ?‘199@%1}110}’160 she Rgerinn aml 1@3?8018%9&‘% URdse the e
COr ONAr Yool Pats @F Yha\ASink 8-O5e| Giataditedeth RS Epginh wsEdiverdity Rettdldatd. WharlBl ue
(0.4% Sigma Chem c to stain the naormal Ly perfused nyocardj um dar k

bl ue antpte&rFhavere s’ngls,@érf)glg 3§ paputes followed by i.v. 1'ml of peptide treatment (0.5

20 mg/ml) in 10 minutes. Five minutes after completion of treatment, rats were subjected to a
60-min coronary artery occlusion (CAO). In the last 5 minutes of CAO, rats were again
treated over 10 minutes i.v. with 1 ml of peptide (0.5 mg/ml) followed by 120 minutes of
reperfusion (IP). Experimental and surgical procedures are described in detail in
Cardiovascular Research 37(1998) 76-81. At the end of each experiment, the coronary

25  artery was re-occluded and was perfused with 10 ml Trypan Blue (0.4%, Sigma Chemical
Co.) to stain the normally perfused myocardium dark blue and delineate the nonstained
area at risk (AR). The heart was then quickly excised and cut into slices of 1 mm from apex
to base. From each slice, the right ventricle was removed and the left ventricle was divided
into the AR and the remaining left ventricle, using micro-surgical scissors. The AR was

30 then incubated for 10 min in 37°C Nitro-Blue-Tetrazolium (Sigma Chemical Co.; 1 mg per 1
ml Sorensen buffer, pH 7.4), which stains vital tissue purple but leaves infarcted tissue

unstained. After the infarcted area (IA) was isolated from the noninfarcted area, the



area at risk (AR). The heart was then quickly excised and cut into slices
of 1 mmfromapex to base. Fromeach slice, the right ventricle was
renoved aww a3leodoeft ventricle was divided into the AR arrCT/Nig2meési ni ng

| eft ventricle, using mcro-surgical scissors. The AR was 30 then incubated
for 10 mn in 37C N tro-Bl ue- Tetrazollum(Sl gma Chemical Co.; 1 ng per 1

m Sorensen buffer, pH 7.4), which stai 8Rs vital tissue purpl e but | eaves
infarcted tissue unstained. After the infarcted area (I'A) was isolated

fromthe non| nf ar ct ed ea, the WD.03/. 92 PCT{ N 8 nt
areas offfersat preapet dhgihy é’&erﬁr‘?ﬂle\‘;vé‘i“&%ﬂoéeé%%elpﬁfg{ h%%#ggc%%as .Q;pgésfsé&ag
eXpressgledhtag &@&@W}@%n@oﬁ@t@v&%tx@@m&@ﬁhr@S were treated vmth PBS.
RESULTS 5 Coronary Artery Ccclusion (CAO experinments Qur CAO data showed
that 15 rats in control group treated with only PBS had infarcted area of
702% ( aypkegepgandard error) after 60-m nutes of CAO followed by 2 hours
of repertusion. Wiile rats treated with peptide VLPALP, LQGV, VLPALPQWC,
LQXB\’%LP@P@n&%@\&telrw(dnélmwgheﬁkﬂmmﬁ%sct ed area of 626% 556% 555%

10 672% ({% egb@ﬁt%%g&@g% @ﬁrl%\s}gg&ﬁf bkt gl!é%g';)reaft@d 86 SR PBEEKAAI N

pepti des (suc ALPQVVC, have a protective effect
on t he afaatedtareh sK70:62% (avnfae@haodardl errewl diter ﬁﬁmlpétﬁslqﬂémf_w IR\

smal l er. infarcted, are onemtane iC
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certain above nentioned peptides sho S Vi sco it

Froft | Ginco BIgT baPLatny abt Lot PasSeDyF e domn ) aneg i) b e Penidss (B,
coagul aVLf’RLFYEQ] eI, Wip 2Cp QY Ve LAt REE hybroledtiee éﬂﬂ@it enlthe a8t i iskhibrol ogy
wi th bl ood coagul at'ion factors ( _for addit] onal §UH of NVPF Beptl des

see t abinfastipnSo, addmtlmmpﬁd@é%\f showedrsgraller op r"st9 ‘6118)?§m§ﬁ SRBEt ant
role in,the path AG\iORL &K QP RUER G NTE VIV dSalsd)

Vi Vo tr%’at %S%W%?’%E ?ﬂl%l (#‘RE E%E‘a‘glglé’é‘ wth NWPF. Fertile chi cktgn egg
(Drost plodasieethtt B5%) ih€ARetiperiiemdsl) isarportard b avtathah micattagisarith

position in an incubator, (Pas for r 37 C and 32%
rel 5t i vePTHIRAPYSmeBBoRs éﬁpl%éiﬁg Rﬁ?w‘?\cl{?ﬁﬁé,%lg%(f%gg%% P%Oh %} VEGF wer e i
{nadet I mnf’ﬁﬁnolﬁfglchpﬁf Bct, g:ﬁase m@ﬁf o eN\BTa§ Hame ebdoadfetioon bl\meaé yc;agmﬂnt_ Topy Eﬁ’ﬁ’lcen’f he
reatment was performed as _foll ows uba n \Was

dri | | eddiregtly de@@@bh%m}?e }Eﬁ’r%bsé??ﬂiaﬁ‘éﬂalina%gg pr;h wogéﬁ%?ﬁ&ieﬁbqne%\c/\%)gs Etof

additional results of NMPF peptides see table 5.) So, in both models the circulatory system

plays an important role in the pathogenesis of the disease.

20
Chicken eggs experiments
In vivo treatment of fertilised chicken eggs with NMPF. Fertile chicken eggs (Drost
Loosdrecht BV, the Netherlands) were incubated in a diagonal position in an incubator (Pas
Reform BV, the Netherlands) at 37 °C and 32% relative humidity.
25 Solutions of NMPF peptides (Img/ml) and VEGF were made in PBS. At least ten

eggs were injected for every condition. The treatment was performed as follows: on day 0 of
incubation, a hole was drilled into the eggshell to open the air cell. A second hole was
drilled 10 mm lower and right from the first hole for injection. The holes in the eggshell
were disinfected with jodium. The NMPF peptides (100 ug/egg) and/or VEGF (100 ng/ml)
30 were injected in volume of 100ul. The holes in the eggshell were sealed with tape (Scotch
Magic™ Tape, 3M) and the eggs were placed into the incubator.
Quantification of angiogenesis. On day 7 of incubation, the eggs were viewed under

an UV lamp to check if the embryos were developing in a normal way and the dead embryos



drilled 10 nmlower and right fromthe first hole for injection. The hol es
in the eggshell were disinfected with jodium The NWPF peptides (100

ug/ egg) awd) @ro2dMeF (100 ng/m) 30 were injected in vol uneeciNl2®d639The
holes in the eggshell were sealed with tape (Scotch WMgi cTM Tape, 3M and
the eggs were placed into the incubator. Quantification of angi ogenesis. On
day 7 of incubation, the eggs were vi eve® under an WV | anp to check if the
enbryos were developing in a normal way and the dead enbryos WO 03/029292
PCT/ NLO2/ 00639 re.counted. On day,8 of incubation, t e
Femoved TEFOMIEL S b) SOFRHFen Che SehER et FHEO K Fm i oA
S Ihel I g MEREDSHME RS bEBHRS dfghy ﬁgi;@ ﬁ‘ﬁ@ %ﬁ%ﬂ ﬁi@fhbr%ﬁémg dTlre]'ilﬂ_Br digtcyaisanter e

placed in a 100-nm Petri dish. The enbryo and the 00 ves S re

phot ogr &pReted bk RbEaBoTers gpagei 11 A OB ¢H 41121% ﬂ&eefgkrya %ﬁﬁgkﬁyggﬂe _
(Zei ss Je3bBWere PRot e RRAYNIKSBINY, Vapb®WnRitd With theSisé 8KE thidBscope dRLisd |

pi ctures of the bloo vessel s were taken. Only eg%s with vital enhryos

wer eb ev &terat $Y6, GarmahaPdys ogerv@ranictyieceasi tolied pnd dgletyjbristires ghthe blood
acconpl i,shefl Dy GOUN 'd}ﬁ%tsg s witHTRSH eﬁ{ior%'s‘%%% %9%1%%%&1 branches.

Quantification of vascu esl’'s was acconplishe y neasuring the bl ood
vessel t hi ckiirge.anldiysisuRpentififatibinodcngegsedsidwanatrompdighed he chindog theo

| thicgk ted i n.the.pict 4. pi ct / i.ng, Cor el
Dy oo 7. DR EP Bapt Ve i htches i e el B i B V2 § S R P Ot o
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for_conparison.. The nean nunber of . branches %%? the,ne%g |.ood yessel
t hi t&neyessst thaglaiess Biges equaried Rthe)pidiares (@ Pidures(ess) usines B?tldiwd to the PBS

cont rol TegAS AS! 1Y At 48 Blood vdsdeEBlanch dFie HRickBéCAfRRe BIBE vEIRRS WaRNT S
In order to determ ne the effect of NVPF on angi ogenesis and vascul ogenesi s

we treaowelatest toid tastet of mickasponedde man? HomgopmasisomvIEhe mead ABIREE Plon wi t h
VEGF as f bed i tarj ' _k W
that nnBEgaeS b By BRASS ROEIELEONR SRl s O e R b S
7, 43, 4dmpdied td6he BBSandtrobeggshising 28tudents Bgesiesi s (p<0. 05). NWPF 6, 7,

12,.45, 46 and 66 were able to inhibit angi ogenesis induced by VEG-.

Nbr% ver, NWF 6 itself did not show any effect on angi ogensis, but it

i nhi bi t ®RE€PEAS05) NWPF 3 i nduced angi ogenesis. 25 Figures 31-32 show t hat
NWF 1, 2,3 4, 6, 7, 8 12, 50, 51, and 52 had vascul ogenesis inhibiting
( p<0. 05 HipkeR €225 /EPETBAPYISNVPE 44 promot ed ( p<0. 05)

In order to determine the effect of NMPF on angiogenesis and vasculogenesis we

treated fertilized chicken eggs with NMPF or NMPF in combination with VEGF as

20  described in materials and methods section. Figures 20-30 show that NMPF 3, 4, 9 and 11
promoted angiogenesis (p<0.05), while NMPF VEGF, 7, 43, 44, 45, 46, 51 and 56 inhibited
angiogenesis (p<0.05). NMPF 6, 7, 12, 45, 46 and 66 were able to inhibit angiogenesis
induced by VEGF. Moreover, NMPF 6 itself did not show any effect on angiogensis, but it
inhibited (p<0.05) NMPF 3 induced angiogenesis.

25 Figures 31-32 show that NMPF 1, 2,8, 4, 6, 7, 8, 12, 50, 51, and 52 had

‘ vasculogenesis inhibiting (p<0.05) effect, while only NMPF 44 promoted (p<0.05)

vasculogenesis.



vascul ogenesis. WD 03/029292 PCT/ NLO2/ 00639 87 NOD experinment M ce.
Femal e NOD m ce at the age of 13-14 weeks were treated i.p. with PBS (n=6)
or NVPF peatisdes9t VLPALPQWC, LQGV, GVLPALPQ, VLPALP, VLPAMANLIIDRY
LPGCPRGVNPWS, CPRGVNPWS, LPGC, MIRVLQGVLPALPQWC, 5

VWCNYRDVRFESI RLPGCPRGVNPWSYAVALSCQCAL) (5 ng/ kg, n=6) three tinmes a week
for 2 weeks. Every four days urine was &hecked for the presence of glucose
(d uketur Test; Boehringer Mannheim Mannheim Gernany). Al mce used in
these studies were maintained in a pathogen-free facility. They were given
free acOdiexpesigiyiitand water. The experinents were approved by the Ani mal

Experiments fpanksher IQ@Dt e B 3BAHSe 013U w6818 wareRad4t6d dpvitDRBERLES) Was
assessed by neasurenent of the venous bl ooé&%l ucose _ | evel éél Abbott
Medi sen@eNﬁP@‘cP@t@ﬁSéVLEéhBﬂéNC MGV eV EPASES, Yd AT \Q@%‘%ﬂ a s

consecul bUBpRAAIPOVISARHCRIPRY s 1 AdoraBliVL da90 ey voonset. of d abet es

was dated i rst consecutive readin d ucose tol erance test (GIT)
t estd mWﬁWWEE&IREB%@&WW@EAVm\H%%@ﬂL)r{&:@gﬂiEBHﬁé)U#lr?g/tlmﬁF &cting

1 9/kg D r.itoneal |

m nut es” B%J%H s‘% ‘Y%&f e emsélgill}?dw Ef‘srp%}?r%c A&fog tﬂ% 8§GS%H(%)dsfthu o%@ Q#ucose
cont entTesl‘tKB@@m&fgleMm@ixh Mlahhhélm CermaRp)\\A2brhick umdumehema(stw:hbmgerecel I

| i ne, obtained _from iC Cul ture | | ection

USA), weaantaipedjp écPQQQE %?éa ?enfasgt bc’ﬁleérswa gl T Wlfﬁfg@ %ff”?i‘?“a?( Tal f
serum (5eperimealds Werd aﬂiﬁ@’v&l byt AR /AXpesitdc@d 0PMGhittee ofthe IMabanpyr uvat e,
2 mM gl utam ne and 50 M 2-nercaptoet hanol (Bio Wittaker, FEurop ?% The

mediQum WatveesitinBelderspar Plzb%tawas Rpgessadbshisgatirement of thejvieppisblspdaliceseon
was rrea%%lelgsull @%b&?\ﬁﬁg{ﬁé %‘Pfﬁﬁ]gﬁ %Mb@&%t&upﬁé@ﬁgﬁ%ﬁsﬂlﬂﬁ (ﬁﬁi}étaﬁz a(fzerS

x105/ M) were ture ates in 500 mcroliter of culture
medi um thd]e}msectdtB/e\mucmss mamummmzlhmmgﬂ (AW miztio Qe ofahiakieses wapsbeted]

pg/ m for 24 hours, then the culture nedia were
col | ecté&mgthﬁllflrﬁ‘io@sﬁﬁgg’ §44iP8d by adding 100 microl of Griess reagent

(Sigma) to 1@&;@&@41 ang@émLtegwwp@fmwdmzsm@ek@wége m&stmlasm:eeéd |
USln a mcrop ate reader an the nitrit onc rati o S cul ate

]e%np&rf’)shyﬂnwcflﬁgtlk%kw&}cﬁﬁWé%ﬁlfﬂg?éﬁﬁ' %’P§ EB%?’I %@%n‘gg sodi um
n' trit eyl 8100 lship®e s mele Wil e RS bhShe tail and tested for glucose content.

NO experiment
Cell culture. The RAW 264.7 murine macrophage cell line, obtained from American
20  Type Culture Collection (Manassas, VA, USA), were cultured at 37°C in 5% COz using
DMEM containing 10% fetal calf serum (FCS), 50 U/m! penicillin, 50 pg/ml streptomyecin,
0.2 M Na-pyruvate, 2 mM glutamine and 50 pM 2-mercaptoethanol (Bio Whittaker,
Europe). The medium was changed every 2 days.
Nitrite measurements. Nitrite production was measured in the RAW 264.7
25  macrophage supernatants. The cells (7.5 x10%ml) were cultured in 48-well plates in 500
microliter of culture medium. The cells were stimulated with LPS (10 microg/ml) and/or
NMPF (1 pg/ml, 1 ng/ml, 1 microg/ml) for 24 hours, then the culture media were collected.
Nitrite was measured by adding 100 microl of Griess reagent (Sigma) to 100 microl samples
of culture medium. The ODs4 was measured using a microplate reader, and the nitrite
30 concentration was calculated by comparison with the ODs40 produced using standard

solutions of sodium nitrite in the culture medium.

RESULTS



WO 03/ 029292 PCT/ NLO2/ 00639 88 NOD experinent In order to determ ne

whet her NVPF has effect on the disease developnent in NOD mce, we tested
NVPF on pw® @iamei c fermal e NOD mice at the age of 13-14 veakesLo2Abéser only
two weeks of treatnment (injection of NMPF (5 ng/kg) every other day)
glucosuria data 5 of all NOD m ce was anal ysed at the of 17 weeks. Profound
anti-diabetic effect (mce negative f G613 gl ucosuria) was observed in

di fferent NMPF groups as conpared to PBS group, especially in NMPF groups
treat egwgé gftl de VLPALPQWC, VLPALP, MIRV, LPGCPRGVNPWS and LPCGC. In
addi t i FEREFISHY of the gl ucose tol erance test was positively

correl ated tmw drdsritd ddtsrmbutwingat NWEE haosffeet ah ehle tideddeadavalvparendin NOD

functional beta 10_cel| Itht d full
L oat edinuge: Horse) NV E wpimap diAbe v Grma NODINES ot oipareet Lot PReelty AlT aur
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Wi t 15 NVFalENORohiger whsamalysadratithe pHHT weels. Xnefpuad éﬁmé‘m@rﬁ ectriyelc@t r ongest

anti - di ab ett' (éégﬂjl_f ugés%r S%Bg%ﬁ%mé %rgdlwé: it NMPF gFl‘ouPs ag con@tﬁare@@o PBQ Cgroup,

comer ci* pr epa ation &'ganon, Net her | an
bat ch n@spe&aﬂgﬁﬁNM]]’Emeupu treathdorith pdmwef\&sﬁAInBQW&bd’I@McR)é‘éTRXvel and

ho ot  oLPCORRGIPRYSHRELPCE: fr AukRE: tpaiietaver CRUEME el by 2

noder at gogfitdly db@bRitd Ltk ekitis, b2 nbdtveecdriatatedOthe admbei ohfunstianaléeta al

ek Ophexs alsrbie 26 Shpwed el IQ{{J pl e g SR e S
Hovvever tgﬁ‘&c%@e Egbdrﬁp&%dstB T'E@ | Ot ResTRS Eh& tﬁ&tePMamNO@ﬁldeN&ﬁE

peptide Of 14, 43t even |n a very |l ow dose (1 p
i nhi biteld dud’@tlpra@@hl@ag&)@f HW%S ereasuNCP mageoireabeg avifhriiee W\‘éasl %‘(Y%fﬂft fosn
provi de

condi ti gviyio weg &h%ﬁl’%‘ Slogng! rbfaﬂﬂ&’%hﬁ?idb% d %aﬁeb@s dovERpIRAL. e strongest

re assocl at ed unctional LDL receptors such as
ApoE andnﬁtdiebet&&fffaseﬁmbmm seénWhélMM@F pob Bo6.el, 1$5f éﬁﬁh# commepeipt heyl ar, use

signallin e co PAL P N P
l\/&F 6PreRRrat 1‘%&{% ?@Ha@ 08 r’}gﬂﬁ I@e%?@a (lgvé) eor 32%8 | d?f‘plsri)(:’res]? \e&}i é\hgd a
Gf oups Qfw ARGE:BRfJAGH e lveEaf MFerdRiergnbip slwere (date partiilysha@nd3/ 029292
PCT/ NLO%I/ogvoeggrg NMPF-71 showed no effect on the incidence of diabetes, while NMPF-64 and

NMPF-11 had a moderate anti-diabetic effect.

20 NO experiment

NO production is a central mediator of the vascular and inflammatory response. Our
results show that macrophages (RAW 264.7) stimulated with LPS produce large amount of
NO. However, these cells co-stimulated with most of the NMPF peptides (NMPF peptide 1
to 14, 43 to 66 and 69) even in a very low dose (1 pg/ml) inhibited the production of NO.
25
Results
ApoR experiment
The invention provides a method and a signalling molecule for the treatment of
conditions that are associated with dysfunctional LDL receptors such as ApoE and other
30 members of the apolipoprotein family. In particular, use of a signalling molecule comprising
GVLPALPQ (NMPF — 5) and/or VLPALP (NMPF-6) or a functional analogue or derivative
thereof is preferred. Groups of ApoE deficient mice (n=6 per group) were fed a high



89 chol esterol food and given PBS or NWPF every other day intraperitonealy.
After 2.5 weeks body wei ght was determ ned as shown in the Tabl e bel ow.
Aver age Waiogdstozqeotg) SD (g) val ue ApoE-/- PBS 31.667 1. 0®CT/MpQBed39 NVPF- 4
31.256 1.496 0.536 ApoE-/- NWPF-5 29.743 1.160 0.019 Background/ PBS

26. 760 1.582 10.6 ApoE-/- NWPF-6 29.614 1.064 0.004 5 Analysis of
different peptides in data bases Exarrpl8@s of different data bases in which
pepti des were anal ysed are: Proteomcs tools: Simlarity searches BLAST

dat a base. (ExPasy, NCBI RT. L) 10, PATTI NP .PBI L

Post - t r"éﬁ%‘isﬁrf)ﬁﬁa‘ii aﬁ&%ﬂ%ﬁ%@@%N&%F%?W@#ler§3§ﬁgﬁ‘gf’%§fa%r ARgF 90575 Ke ur e
anal ysi g,dbllfei PePk hel g Bl RiddthsRhednGh it TakBIWRAS). 15 Prediction of MHC type
| and Il peptrde binding (SYFPEITH ) Am no acid scale representation
(Hydrophobicity, other conformational paraneters, etc.) (PROTSCALE)

Represent ati ons of Ug BrRLayBiht agnent ;as a helical wheel (Hel i x\WWeel /
Hel i xDraw) 20 RES L¥S A non-extensive |,ist of relevant oligopeptides
useful for applicati®n in a net h&® €2 valwgentify signalling nol ecul es

accordip in Lon deriv fromprotein data bases. pdb 11DE7
11DE7- AAg?\ﬁ"%I%&g% O\I\égé%zACT OR Xl I%PJO?CT | VATI ON PEPTI DE W TH 25 ALPHA-
THROVBI Np bIQAWMERGEYE1.25QGVVP WO 0349629888 PCT/ NLO2/ 00639 90

ApoE-/- NMPF-5 29.743 1.160 0.019
Background/PBS26.760 1.5682 108
ApoE-/- NMPF-6 29.614 1.064 0.004

5 Analysis of different peptides in data bases

Examples of different data bases in which peptides were analysed are:

Proteomics tools: Similarity searches
BLAST data base (ExPasy, NCBI)
SMART (EMBL)

10 PATTINPROT (PBIL)
Post-translational modification prediction
SignalP (CBS) ‘
Primary structure analysis
HLA Peptide Binding Predictions (BIMAS)
15  Prediction of MHC type I and II peptide binding
SYFPEITHI
Amino acid scale representation (Hydrophobicity, other
conformational parameters, etc.) (PROTSCALE)
Representations of a protein fragment as a helical wheel(HelixWheel / HelixDraw)

20
RESULTS
A non-extensive List of relevant oligopeptides useful for application in a method to
identify signalling molecules according to the invention derivable from protein data bases.
pdb | 1DE7| 1DE7-A INTERACTION OF FACTOR XIII ACTIVATION PEPTIDE WITH
25 ALPHA- THROMBIN
LQGV, LQGVV, LQGVVP




pdb | | DL611DL6-A SOLUTI ON STRUCTURE OF HUMAN TFI | B N- TERM NAL DOVAI N
LDALP pdb 11QWVH 11QWH A CRYSTAL STRUCTURE OF RNA 3' - TERM NAL PHOSPHATE 5
CYCLASE, WO d3Beeb TOUS ENZYME LQTV, VLPAL, LVLQTVLPAL pdb priivi20043¥P CAP18
(RESIDUES 106 - 137) 1QG 1Q3&, LPKL, LLPKL pdb 11B901 | B90-A HUVAN

ALPHA- LACTALBUM N 10 LPEL pdb | 1G.U é | GLU- A GLUCCCORTI CO D RECEPTOR

( DNA- BI NDI NG DOVAI N)  PARP pdb 12KIN 1 RIN-B KI NESI N ( MONOVERI C) FROM
RATTUS NORVEG CUS MIRI 15 pdb 11SMP 11SMP-1 MOL_ID: 1; MOLECULE: SERRATI A

Virer- SebCie MBS SRR e B RERRRES, Lo
PTLP, Ig#Niarmdb 11BHX 11BHX- F X- RAY STRUCTURE OF THE COWPLEX OF HUMAN ALPHA

THROVBI N W TH THE | NHI B TOR SDZ 229-357 LQV,LQW pdb 11VCB 11VCB-A THE
VHL- ELONG N&IEMERIG NB STRUCTURE 25 PELP pdb 11CQKI 1CQK- A CRYSTAL

STRUCT i MMKBWRUEFUNH@B RN BBORRMIARE, PROSTRIAPBAPQY
pdb 11 YTOCHROVE 30 LQG pdb 11LDC 11LDC- A L- LACTATE
DEHYDROSERNASEE, @fﬁdﬁm@ﬁs BN YOMREDUCTASE ( FLAVOCYTOCHROVE B=2<)

I(D \E(RS\/,%\TE \2/\0%(%%%% %ﬁf@} g3§EPLACED BY PHE (Y143F) COWPLEXED W TH

pdb | 1ILYP| 1LYP CAP18 (RESIDUES 106 - 137)
1QG, IQGL, LPKL, LLPKL
pdb] 1B9O | 1B90-A FTUMAN ALPHA-LACTALBUMIN
10 LPEL
odb| 1GLU| 1GLU-A GLUCOCORTICOID RECEPTOR (DNA-BINDING DOMAIN)
PARP
pdb | 2KIN | 2KIN-B KINESIN (MONOMERIC) FROM RATTUS NORVEGICUS
MTRI
15  pdb] 1SMP|1SMP-I MOL,_ID: 1; MOLECULE: SERRATIA METALLO PROTEINASE;
CHAIN: A
LQKL, LQKLL, PEAP, LQKLLPEAP
bdb| 1ES7]1ES7-B COMPLEX BETWEEN BMP-2 AND TWO BMP RECEPTOR IA
ECTODOMAINS
20 LPQ, PTLP, LQPTL
vdb| 1BHX| IBHX-F X-RAY STRUCTURE OF THE COMPLEX OF HUMAN ALPHA
THROMBIN WITH THE INHIBITOR SDZ 229-357
LQV, LQVV
odb | 1IVCB| 1VCB-A THE VHL-ELONGINC-ELONGINB STRUCTURE
25 PELP
odb| 1CQK| 1CQK-A CRYSTAL STRUCTURE OF THE CH3 DOMAIN FROM THE
MAK33 ANTIBODY
PAAP, PAAPQ, PAAPQV
odb | IFCB| 1FCB-A FLAVOCYTOCHROME
30 LQG,
pdb|1LDC[1LDC-A L-LACTATE DEHYDROGENASE: CYTOCHROME C
OXIDOREDUCTASE (FLAVOCYTOCHROME B=2=) (E.C.1.1.2.3) MUTANT WITH TYR
143 REPLACED BY PHE (Y143F) COMPLEXED WITH PYRUVATE

i




91 LQG pdb 11BFB 11BFB BASI C FI BROBLAST GROMH FACTOR COMPLEXED W TH
HEPARI N TETRAMER FRAGVENT LPAL, PALP, PALPE 5 pdb 11MBF 11MBF MOUSE C- MYB
DNA- Bl NDI WO GOl REPEAT 1 LPN pdb 11R2A 11R2A-A THE MOFEGUAIARBASI S FOR
PROTEIN KINASE A LQG LTELL pdb 11CKA 11CKA-B C- CRK (N- TERM NAL SH3

DOVAI N) ( C- CRKSH3-N) COMPLEXED 10 W TH_C3G PEPTI DE

( PRO- PRO- PRO- ALA- LEU- PRO- PRO- LYS- LYS- AR3) PALP pdb 11RLQ 11RLQ R C SRC
(SH3 DOVAIN) COMPLEXED W TH THE PROLI NE-RI CH LI GAND RLP2 (RALPPLPRY) (NMR,
M NI M AVERAGE STRUCTURE) LPPL, PPLP 15 pdb 11TNT 11TNT MJ TRANSPOSASE

( DNA- BI'NBFNG DOVAIN) (NVR, 33 STRUCTURES) LPG, LPGL, LPK pdb 11GJS 11GJS-A

SOLUTI %@IB@@TI YBEREASHEFAE RO N B GRONGIBOVENORQFO SIFREEXICCOITAL  PROTEI N
G 20 LAAL, LAALP 11GBR 11GBR- B GROWMH FACTOR RECEPTOR- BOUND PROTEI N 2
(GRB2, HEPWT\EQERWW%{EB@VPLEXED W TH SOS- A PEPTIDE (NVR, 29
STRUCT #‘@t%@ﬁiﬁ 25 pdb 11A78 11A78- A COMPLEX OF TOAD OVARY GALECTI N
WTH T DI'GALACTOSE VLPSI P pdb 111 SA 111 SA-A | RON(I 1) SUPEROXI DE
DI SRUTASRH |(MRBF IIMBFMOUSE SATY BAANA-BINDENG DGMAINIREREATTIHE CRYSTAL
STRUCT OF HUMAN PLACENTA GROWIH FACTOR-1 (PLGF-1), AN ANG OGENI C
PROTEI 2. OA RESOLUTI ON PAVP, M.PAVP WO 03/ 029292 PCT/ NLO2/ 00639

pdb | IR2A | 1R2A-A THE MOLECULAR BASIS FOR PROTEIN KINASE A

LQG, LTELL

pdb | 1CKA | 1ICKA-B C-CRK (N-TERMINAL SH3 DOMAIN) (C-CRKSH3-N) COMPLEXED

10  WITH C3G PEPTIDE (PRO-PRO-PRO-ALA-LEU-PRO-PRO-LYS-LYS-ARG)
PALP
pdb | 1IRLQ| 1IRLQ-R C-SRC (SH3 DOMAIN) COMPLEXED WITH THE PROLINE-RICH
LIGAND RLP2 (RALPPLPRY) (NMR, MINIMIZED AVERAGE STRUCTURE)
LPPL, PPLP

15  pdb|1TNT|ITNT MU TRANSPOSASE (DNA-BINDING DOMAIN) (NMR, 33
STRUCTURES)
LPG, LPGL, LPK
pdb | 1GIS | 1GJS-A SOLUTION STRUCTURE OF THE ALBUMIN BINDING DOMAIN
OF STREPTOCOCCAL PROTEIN G

20 LAAL, LAALP
pdb | 1GBR | IGBR-B GROWTH FACTOR RECEPTOR-BOUND PROTEIN 2 (GRB2, N-
TERMINAL SH3 DOMAIN) COMPLEXED WITH SOS-A PEPTIDE (NMR, 29
STRUCTURES)
LPKL, PKLP

25  pdb|1A78]1A78-A COMPLEX OF TOAD OVARY GALECTIN WITH THIO-

' DIGALACTOSE

VLPSIP
pdb | 1ISA | 1ISA-A IRON(II) SUPEROXIDE DISMUTASE (E.C.1.15.1.1)
LPAL, PALP

30 pdb]1FZV|1FZV-A THE CRYSTAL STRUCTURE OF HUMAN PLACENTA GROWTH
FACTOR-1 (PLGF-1), AN ANGIOGENIC PROTEIN AT 2.0A RESOLUTION
PAVP, MLPAVP




92 pdb 11JLI 11JLI HUVAN I NTERLEUKIN 3 (IL-3) MJTANT W TH TRUNCATI ON AT
BOTH N- AND CGTERM NI AND 14 RESI DUE CHANGES, NVR, M NIM ZED AVERACE LPC,
LPCL, PCLWOo03adiR911HSS 11HSS- A 0. 19 ALPHA- AMYLASE | NHI Bl T@RTAR@YIOWIEAT
VPALP pdb 13CRX 13CRX- A CRE RECOVBI NASE/ DNA COVPLEX | NTERMVEDI ATE | LPA,
LPAL, PALP pdb 11PRX 11PRX- A HORF6 A NOVEL HUMAN PEROXI DASE ENZYME 10
PTIP, VLPTIP pdb 1 1RCY 11RCY RUSTI CYANEN (RC) FROM THI OBACI LLUS

FERROOXI DANS VLPGFP pdb 11A3Z 11A3Z REDUCED RUSTI CYANI N AT 1.9 ANGSTROVS

PGFP, V I GER: £ - :
covbL Bk A I RN LD B A A A o rfort 42
BCR- HOWHEPW( BND OIMRIMINPAND 20 REEHDUEBBHANGES, REN, NMI(NEMIZER. 23. 15)
MPALP A1188872 11.3 366 327 18 382 [ Honp sapi ens] gd27cd . x|

Soar es pYERAREA 8t 09weeks 2NbHP8t 09W Hono sapi ens cDNA cl one | MAGE:
1724928 &5 19pe, | @, po 25 gb: J00117 CHORI OGONADOTROPI N BETA CHAI' N PRECURSOR
(HUMAN) ; , "nRNA 'sequence.; mnus strand; translated MXRVL LPALPQVVC,
MXRY, 1 -A0.19 4hBHAASMY IASE [INEHBIEQR I FRQYgHbE T | x|

Soar esﬁAﬂ;_heart_NbHHlQW Hono sapi ens cDNA cl one | MAGE: 1707865 3'
simlar 10 gb:J00117 30 CHORI OGONADOTROPI N BETA CHAI N PRECURSOR ( HUMAN) ; ,
MRNA s quibg BCRX | 3GRXIA GRE RRCOVBINANSE/BNA CORRGVINAERNABIAE(3/ 029292

PCT/ NL%A&),OL,GEXL, PALP

pdb| 1IPRX ] 1PRX-A HORF6 A NOVEL HUMAN PEROXIDASE ENZYME

10  PTIP, VLPTIP
pdb | 1RCY | 1RCY RUSTICYANIN (RC) FROM THIOBACILLUS FERROOXIDANS
VLPGFP
pdb| 1A3711A3%Z REDUCED RUSTICYANIN AT 1.9 ANGSTROMS
PGFP, VLPGFP

15 pdb]1GER|[1GER-A GLUTATHIONE REDUCTASE (E.C.1.6.4.2) COMPLEXED WITH
FAD
LPALP, PALP
pdb| IPBW | 1PBW-A STRUCTURE OF BCR-HOMOLOGY (BH) DOMAIN
PALP

20 pdb|1BBS|1BBS RENIN (E.C.3.4.23.15)
MPALP
Al188872 11.3 366 327 18 382 [Homo sapiens]qd27c¢01.x1
Soares_placenta_8to9weeks_2NbHP8toOW
Homo sapiens cDNA clone IMAGE:1724928 3' similar to

25  gb:J00117 CHORIOGONADOTROPIN BETA CHAIN PRECURSOR
(HUMAN);, mRNA sequence.; minus strand; translated
MXRVLQGVLPALPQVVC, MXRV, MXR,
AT126906 19.8 418 343 1 418 [Homo sapiens]qb95f01.x1 Soares_fetal_heart NbHH19W
Homo sapiens ¢cDNA clone IMAGE:1707865 3' similar to gb:J00117

30 CHORIOGONADOTROPIN BETA CHAIN PRECURSOR
(HUMAN);, mRNA sequence.; minus strand; translated
ITRVMQGVIPALPQVVC




93 A1221581 29.1 456 341 23 510 [Honpo sapi ens] gg20a(3. xI Soares

. pl acent a_8t 09weeks_ 2NbHP8t 09W Hono sapi ens cDNA cl one | MAGE: 1760044 3
simlar twogisoi@d117 CHORI OGONADOTROPI N BETA CHAI N PRECURS@R/NIH42NBGp; |,

MRNA sequence.; mnus strand; translated 5 MIRVLQVWLLALPQLV Mm 42246. 3

Mm 42246 101. 3 837 304 28 768 GENE=Pckl PROTSI M=pir:T24168

phosphoenol pyruvat e car boxyki nase 1, cﬁ%sol ic, translated KVI QGSLDSLPCQAV,
LDSL, LPQ 10 Mm 22430.1 Mm 22430 209.4 1275 157 75 1535 GENE=Ask- pendi ng

PROTSI ol 3 i, vat.or S ase transl ated VLQAI LPSAPQ

LQA, &ﬁﬁ@ﬁ&i@% IR L SR R SRS S A A

Eﬁik%{&ﬁﬁfﬂéﬂ&?%%ﬁﬁg@%ﬂ%ﬁé}%@@%% shpianst BNACI IR TNGRERATAWAA 3'L QG,
5 =

PROTS! BRI 2 85080 5 AT Sideodpsdn AHRCRERR grUMAN),

LVQ(VVPM%HGQ/Q th@-strer*E’réM‘gla%%?’o 1 Mm 22430 209.4 1275 157 75 1535

GENE= As end| ROTSI Mepi r: T02633 activator of S phase ki nase;

tramsl a @%;LLAQR%V LQA, LQAIL, PSAP, PSAPQ P20155 | AC2_HUVAN

Acr osi = sapi ens
LPGCP X z Gpﬁmﬁé%%&%%% S 3gue8zes %&ﬂ@%ﬁ%ﬁ@?’%%@;&é: ]
PROTSI NﬁREEhMM&dﬁaﬂaamrmknmae lc secretory trypsin inhibitor type II
(PSTI -1 I}) %%NA% c&g Iete cds; mnus strand; translated LVGCPRDYDPV, LVG
LVGC HsO3ePResirangigteda 7775 43, 8 1167 753 31 1291 GENE= PROTSI Mesp: 000268
ESTs, KWQQG}BLESDH@A&VtDDS'EJIBPQIUNAN TRANSCRI PTI ON | NI TI ATI ON FACTOR TFII D

135 30 KDA SUBUNIT H. sapi ens N nus str ransl at ed PGCPRG PGCP Mn
1350) 1 Men.2346¥.b @'[? 8 %éé%?él&?%@@i\g@&é Fg‘éﬁn%.ctl vat or receptor

LPGCP, P@@R\SIMEﬁ .%3 activator of S phase kinase; translated
VLQAILPSAPQ, LQA, LQAIL, PSAP, LPS
Hs.63758.4 Hs.63758 93.8 3092 1210 51 2719 GENE=TFR2
PROTSIM=pir:T30154 transferrin receptor 2; translated KVLQGRLPAVAQAYV, LQG,
15 LPA, LPAV
Mm.129320.2 Mm.129320 1738.0 3220 571 55 2769 GENE= PROTSIM=pir:T16409 Sequence
8 from Patent W0O9950284; translated
LVQKVVPMLPRLLC, LVQ, LPRL, PMLP
Mm.22430.1 Mm.22430 209.4 1275 157 75 1535 GENE=Ask-pending
20 PROTSIM=pir:T02633 activator of S phase kinase; translated
VLQAILPSAPQ, LQA, LQAIL, PSAP, PSAPQ
P20155 TAC2_HUMAN Acrosin-trypsin inhibitor II precursor (HUSI-II) [SPINKZ2] [Homo

sapiens]
LPGCPRHFNPV, LPG, LPGC
25 Rn.2337.1 Rn.2337 113.0 322 104 1 327 GENE= PROTSIM=PRF:1402234A Rat pancreatic
secretory trypsin inhibitor type II (PSTI-II) mRNA, complete cds; minus strand; translated
LVGCPRDYDPV, LVG, LVGC
Hs.297775.1 Hs.297775 43.8 1167 753 31 1291 GENE= PROTSIM=sp:000268 ESTs,
Weakly similar to T2D3_HUMAN TRANSCRIPTION INITIATION FACTOR TFIID 135
30 KDA SUBUNIT [H.sapiens]; minus strand; translated
PGCPRG, PGCP
Mm.1359.1 Mm.1359 PROTSTM=pir.A39743 urokinase plasmiogen activator receptor
LPGCP, PGCP, LPG, LPGC



WO 03/ 029292 PCT/ NLO2/ 00639 94 sptrenmbl 10561771056177 ENVELOPE
GLYCOPROTEI N  VLPAAP, PAAP sptrenbl QW34 | QPW234 CG13509

PROTEI N. / wa 03sm9d921 AE003458 | AE003458 7 gene: " CGL3509"PCTIXNIROPEBY| a

mel anogaster genom c scaffold 5 LAGTI PATP, LAG PATP swiss | P81272 | NS2B
HUVAN NI TRI C- OXI DE SYNTHASE 1B (EC 1.14.13.39) (NGCS, TYPE Il B) (NGCsIIB)
(FRAGVENTS) GVLPAVP, LPA, VLPAVP, PAVP9é1ptrean 10301371030137 HYPOTHETI CAL
17.2 KDA 10 GVLPALP, PALP, LPAL sptrenmbl | @I1YZ3 | QI YZ3 DNA POLYMERASE
GLLPCLP, LP P P NUCLEAR PROTEI N NP220
PGAP, Lﬁ@@%@ﬁ&@&@wbﬁz @%W%SI Mepi r; T33097 stromal
cel | -deyipadpf asiaer 2-1ikel; translated GCPR pdb 11DU3 11DU3- A CRYSTAL

e XARE s W T e D T

HUVAN CQARLAEMENT) &eﬂaﬂ%ﬂé%ﬁo}ﬁﬁc?haf@ﬂﬂ C ANHYDRI DE | NH Bl TOR LQHV
25 pdb 14NOS 14NOS E NI TRIC OXI DE SYNTHASE WTH | NH Bl TOR

FPGS, P@@@TMTRH;&@ Mﬂ“ﬁ B HUMAN FOLLI CLE STI MULATI NG HORMONE PARP, VPGC

BT O AR oS

TYPE IT B) (NOSIIB) (FRAGMENTS)
GVLPAVP, LPA, VLPAVP, PAVP
sptrembl | 030137030137 HYPOTHETICAL 17.2 KDA

10 GVLPALP, PALP, LPAL
sptrembl | QIIYZ3 | Q9IYZ3 DNA POLYMERASE
GLLPCLP, LPC, LPCL, PCLP
sptrembl | QIPVW5 | QOIPVWS NUCLEAR PROTEIN NP220
PGAP, LPQRPRGPNP, LPQ, PRGP, PNP
15  Hs.303116.2 PROTSIM=pir;T83097 stromal cell-derived factor 2-likel; translated
GCPR
pdb| 1IDU3|1DU3-A CRYSTAL STRUCTURE OF TRAIL-SDR5
GCPRGM
pdb [ 1DOG | 1IDOG-R CRYSTAL STRUCTURE OF DEATH RECEPTOR 5 (DR5) BOUND
20 TO APO2L/TRAIL
GCPRGM
pdb | 1BIO [ 1BIO HUMAN COMPLEMENT FACTOR D IN COMPLEX WITH ISATOIC
ANHYDRIDE INHIBITOR
LQHV
25  pdb]4NOS|4NOS-A HUMAN INDUCIBLE NITRIC OXIDE SYNTHASE WITH
INHIBITOR
FPGC, PGCP
pdb | 1F1.7 | 1FL7-B HUMAN FOLLICLE STIMULATING HORMONE
PARP, VPGC
30 pdb|1HR6|1HR6-A YEAST MITOCHONDRIAL PROCESSING PEPTIDASE
CPRG, LKGC
pdb | 1BFA | 1BFA RECOMBINANT BIFUNCTIONAL HAGEMAN FACTOR/AMYLASE
INHIBITOR FROM




| NHI Bl TOR FROM WD 03/ 029292 PCT/ NL0O2/ 00639 95 PPGP, LPGCPREV, LPGC, PGCP,
CPRE swi ssnew | P012291 LSHB HUMAN Lutropin beta chain precursor
MVRVLQAVLRRLBORAS, MVR, MRV, LQA, LQAV, VLPPLP, PPLP, QWCT/NMZOp63YLPPVPQ
AVLPPLP, AVLPPLPQ 5 swi ssnew | P074341 CGHB PAPAN Chori ogonadotropin beta
chain precursor  MVRVLQAVLPPVPQWC, IVNR MRV, LQA, LQAG VLPPVP, VLPPVPQ
QWC, WC, AVLPPVP, AVLPPVPQ sw ssnew 9 @8376 | TSHB HORSE Thyrot ropi n
beta chain precursor MIRD, LPK, QDVC, DVC, |PGC, PGCP 10 swi ssnew | P95180

I ain B LPGC, PGCP trenbl | 72841
Q92284 W&%é@ﬁ&%&?@f@ 1PS sptrembl | oguéposrleoguoothgJRr NARY
GOVAMDEET%HW r PE@%@&@@H N LutHrOL@nLE@@BRamL;HecuﬂsBm GGPR XP 028754A
ro ornone r el easi ng hor.none mo s

19 urt her nonMMﬁ%%VLPg’LPWQ;%&IPb MM&&P h‘%%ks@@f)k&@?htm
associ ated (?"Wﬁ?laﬂf’ QI&YT pPLPr aNPEPRQi n-1, Gowh factors,

Cal nodul | n, actory receptors Cytochrone p450 Ki nases, Von WI I ebr and
f acBor sfus R > ] hrml@ona@tmmn Psta hipin SracALas) |

G ycopr ot ei Qt:gﬁt RS eg1pPRPIY PP ARPL | dases,
Trypsin, MM@EI ng%u %{s envel ope prq;gtegg%?é ‘?Fastl n, Hi berration
associ at ed @vve) vivCAAMIRTaEZ, AVJLBRAPR ot ei n, Prot eases, Circunsporozoite,

Nucl ear recept CL,| and_t hei r receptors,
Bact er |%—%ﬁﬁm&%ﬁm Pg’s‘%e%égt“&s%rmis i proteins,

Hemat op@ir&D, €. @ vE) DVENTPP@OEP@ECPt ei ns, | mmunogl obul i ns. HLA M—lC,

G coupl ed protei ns and ther rrece tors TATA bi ndlro(gg 3% pr ot ei ns,

Tr dfsf e ,‘-,:-;‘ A 9 £30Q iNIEB My peagarass tei™E,  HVG (high nmobility
gr oup p ROS (reactr ve oxygen specr es), superoxi dases, superoxide

di snmut ase rot o- oncogenes/tunor suppressor ]%enes, Apol i poprot ei ns WO
292reR(MI] QP23 D234 NEUTROPHIL ELASTAS

PALP, PALPS
sptrembl | QOUCG8| Q9UCGS8 URINARY GONADOTROPHIN PEPTIDE (FRAGMENT).

15 LPGGPR, LPG, LPGG, GGPR
XP_028754 growth hormone releasing hormone [Homo sapiens]

LQRG, LQRGV, LGQL

20
A further non-limiting list includes collagen, PSG, CEA, MAGE (malanoma associated
growth antigen), Thrombospondin-1, Growth factors, MMPs, Calmodulin, Olfactory
receptors, Cytochrome p450, Kinases, Von Willebrand factor (coagulation factors), Vacuolar
proteins (ATP sythase), Glycoprotein hormones, DNA polymerase, Dehydrogenases, Amino

25  peptidases, Trypsin, Viral proteins (such as envelope protein), Elastin, Hibernation
associated protein, Antifreeze glycoprotein, Proteases, Circumsporozoite, Nuclear receptors,
Transcription actors, Cytokines and their receptors, Bacterial antigens, Nramp, RNA
polymerase, Cytoskeletal proteins, Hematopoietic (neural) membrane proteins,
Immunoglobulins. HLA/MHC, G-coupled proteins and their receptors, TATA binding

30 proteins, Transferases, Zinc finger protein, Spliceosmal proteins, HMG (high mobility group
protein), ROS (reactive oxygen species), superoxidases, superoxide dismutase, Proto-

oncogenes/tumor suppressor genes, Apolipoproteins



96 SignalP (CBS) Signal P predictions: (for exanple) 5 MIRVLQGVLPALP QAC
HLA Peptide Binding Predictions (BIMAS) 10 (For exanple) Half tine of

di ssoci at wan3kkgoeol ecul e type | (A 0201): VLQGVLPAL (84) PCHAIRALBRYY (51)
VLPALPQW (48) 15 RLPCGCPRGV (14) TMIRVLQGV (115) scores

VHCI | ( H2- Ak15- ners) CPTMIRVLQGVLPAL 14 PGCPRGVNPWSYAV 14 20

HLA- DRB1* 010115- ner sPRGVNPWSYAVALS 29 96RVLQGVLPALPQW 28 LQGVLPALPQVWCNY
22 HLA-DRB1*0301(DR17) 15-nmers CPTMIRVLQGVLPAL 26 25 MIRVLQGVLPALPQV 21
SI RLPGCPRGVNPVWV 17 WO 03/ 029292 PCT/ NLO2/ 00639 97 TABLE 1. Results of
shock experinments in mce TEST SUBSTANCE % SURVIVAL IN TIME (HRS) 0 16 40
72 5 PBS 100 100 67 17 P&3 100 100 100 100 P&5 100 83 83 83 PEPTIDE 10

NVPF SEQUENCE
ignalP (CBS)

SignalP predictions: (for example)

MTRVLQGVLPALP
QVVC
HLA Peptide Binding Predictions (BIMAS)

10  (For example)

Half time of dissociation

HLA molecule type I (A_0201): VLQGVLPAL (84)
GVLPALPQV (51)
VLPALPQVV (48)
15 RLPGCPRGV (14)
TMTRVLQGV (115)
scores
MHC IT (H2-Ak 15 — mers) CPTMTRVLQGVLPAL 14
PGCPRGVNPVVSYAV 14
20 HLA-DRB1*0101 15— mersPRGVNPVVSYAVALS 29
TRVLQGVLPALPQVYV 28
LQGVLPALPQVVCNY 22
HLA-DRB1*0301 (DR17)
15 — mers CPTMTRVLQGVLPAL 26
25 MTRVLQGVLPALPQV 21

SIRLPGCPRGVNPVV 17



1 VLPALPQWC 100 100 50 17 2 LQGVLPALPQ 100 67 0 0 3 LQG 100 83 20 17 4
LQGV 100 100 100 100 15 5 GVLPALPQ 100 100 80 17 6 VLPALP 100 100 100 100
7 VLPALPQVDOD/0BR99 O 8 GVLPALP 100 100 83 67 9 WC 100 10@THOLBO0O 11
MIRV 100 100 67 50 12 MIR 100 100 67 50 13 LQGVLPALPQWWC 100 100 100 100
14 (CYCLI O LQGVLPALPQWC 100 83 83 83 64 LPGCPRGVNPWS 100 100 100 100 25
66 LPGC 100 100 100 100 WD 03/029292 PE@Y/ NL02/ 00639 98 TABLE 2. Additi onal
results of shock experinments NMPF SEQUENCE | D: ANTI - SHOCK EFFECT 5 LQGV
+++ A +++ ? +++_  VLPALP, +++ ALPALP ++ 10 VAPALP ++ ALPALPQ ++
VLPAA%/AEFLE\}L APYiEs ofishocl] BXRIPRERtABEIIGERAT| NG EFFECT LAGV +++ LQAV +++
VLAALP +++ VLPAAP +++ 20 VLPALA +++

TEST SUBSTANCE % SURVIVAL IN TIME
(HRS) 0 16 40 72
5 PBS 100 100 67 17
PG23 100 100 100 100
PG25 100 83 83 83
PEPTIDE
10 NMPF SEQUENCE
1 VLPALPQVVC 100 100 50 17
2 LQGVLPALPQ 100 67 O 0
3 LQG 100 83 20 17
4 LQGV 100 100 100 100
15 5 GVLPALPQ 100 100 80 17
6 VLPALP 100 100 100 100
7 VLPALPQ 100 83 0 0
8 GVLPALP 100 100 83 67
9 VVC ‘ 100 100 50 50
20 11 MTRV 100 100 67 50
12 MTR 100 100 67 50
13 LQGVLPALPQVVC 100 100 100 100
14 (CYCLIC) LQGVLPALPQVVC 100 83 83 83
64 LPGCPRGVNPVVS 100 100 100 100
25 66 LPGC 100 100 100 100



VLPALPQ +++ VLAALPQ +++ VLPALPA +++ 25 WD 03/029292 PCT/ NL0O2/ 00639 99
TABLE 3. Further additional results of shock experinments NWVPF PEPTIDES %
SURVI VAL W@ 0BIok#29¢HRS) 5 Tx Tx 0 14 24 48 PBS 100 100 1(@TONLO0B393 100
100 100 O 10 NWMPF-5 100 100 100 100 NWPF-7 100 100 100 67 NWPF-8 100 100
100 100 NWPF-9 100 100 100 100 NWPF-11 100 100 100 100 15 NWPF-12 100 100
100 100 NWPF-43 100 100 100 100 NWPF- 100 100 100 100 NWPF-46 100 100
100 100 NWPF-50 100 100 100 100 20 NWVPF- 53 100 100 100 100 NWPF-58 100
100 100T&g8‘ﬂﬁ2@: ? 0,100 WO 03/029292 PCT/ NLO2/ 00639 100
TABLE 4 déd%‘?% 1”8?1 HSLOTR SN BEPTI DES SI CKNESS SCORES  TX Tx 5
0 14 24 48 PBS 0,0,0,0,0,0 5, 5 5,5,4,4 5/5/5/5,5 5 fftttt NWF-3

0.0.0.0 0 0 %EQL%EI%CEI%A' 44,44, 4 tteett ANTI-SHOCK EFFECT
5 LQGV bt
AQGV +++
LQGA -+
VLPALP +++
ALPALP ++
10 VAPALP ++
ALPALPQ ++
VLPAAPQ ++
VLPALAQ o+
15 SHOCK ACCELERATING EFFECT
LAGV +++
LQAV et
VLAALP +++
VLPAAP +++
20 VLPALA -+
VLPALPQ et
VLAALPQ 44
VLPALPA Fo

25



NVPF-5 0,0,0,0,0,0 5,5,5,5 5.5 5 5 5.5, 55 2,2, 2. 2.2, 2 10 NVPF-7
0000001 1444455555502 2 2 2 tt NWE8O0 0,000 U0
3.3.5 5 5WH GB9H25 5 5 2.2 4 4.4.5 NWE-9 0,0,0 0,0 0 3 KRHENURBIG
2222 2211,2.2.22 NWF11 0,0,0.0,0,0 1,1,3.3.4. 4. 2.2.2.2. 4. 4
111111 NWF-12 0.0,0,0,0,01.1.1.1.3.31.1.1.1.1.11,1,1,1,1,1 15
NVPE-43 0.0.0,0,0,0 1,1,.4.4. 4,4 1. 1.1, 9% 3 2.2:2.2. 2.2 NWPE-45
0.0,0, 0 0 0 5,5,5,544334455224,4,55 NVPE-46 0,0.0,0,0,0
1.1.2 2 , 1 NNP- 000000011,1,13,3
2.2 2. 2] gEiS ,”Tf £ 5 ES ﬁféh?f" ,XB?*E} "5 555555555
1.1.2.2.2.2 20 580000005555,3, 55553311111 1
NVPE- 60 0,0,0,0,0,01144222222441,1,1,1,1,1 WO 03/ 029292
PCT/ NLO2/ 00639 101 | D SEQUENCE SEPSI S ANG OGENSI S CAO DC NOD NWVPF- 1

V'—PA'—PQN@IPFPEPTIDEMPF 2 LQGVLPALRORVIVAL NVARME BIREy + + + + NWPF-4 LQGV
+ + + + NWPF-5 GVLPALPQ -+ + NWVPF-6 VLPALP + + + + NVPF-7 VLPALPQ + + +

NVPEB- 8 GVLPALP -+ + NVPF-9 WC + + + NVPF-10 QAC NVPF-11 MIRV + + + +

NVPF- 12 MR -+ + + NVPF- 135 QGVLPALPQWC + + NVPF-14 cyclic- LQGVLPALPQWC
+ NVPE-43 AQG + + + NVPF-44°LAG + NVPF-45 LQA + + NVPF-46 AQQV + + +
48

0 14 24
PBS 100 100 100 0
NMPF-3 100 100 100 0
10 NMPF-5 100 100 100 100
NMPF-7 100 100 100 67
NMPF-8 100 100 100 100
NMPF-9 100 100 100 100
NMPF-11 100 100 100 100
15 NMPF-12 100 100 100 100
NMPF-43 100 100 100 100
NMPF-45 100 100 100 100
NMPF-46 100 100 100 100
NMPF-50 100 100 100 100
20 NMPF-53 100 100 100 100
NMPF-58 100 100 100 100

NMPF-60 100 100 100 100



NVPF-47 LAGV -+ + + NWVPF-48 LQAV NWVPF-49 LQGA + NWPF-50 ALPALP + +
NVPF-51 VAPALP + + NWVPF-52 VLAALP NWPF-53 VLPAAP + + NWPF-54 VLPALA
NVPF- 55 AbeALsRQ202 NVPF- 56 VAPALPQ + NMPF-57 VLAALPQ NVPF-PEA/NALR + +
NVPF- 59 VLPALAQ + + NWPF-60 VLPALPA + + NWPF-61

WCNYRDVRFESI RLPGCPRGVNPWSYAVALSCQCAL -+ +  NWPF- 62

VWCNYRDVRFESI RLPGCPRGVNPWSYAVAL SCQ NVPF188 S| RLPGCPRGVNPWS - + NVPF- 64
LPGCPRGVNPWS + NMWPF-65 CPRGVNPWS NWPF-66 LPGC + + + NWVPF-67 CPRGVNP

NVPF- 68 PGP -+ NVPF-.69. RPRCRPI NATLAVEKEGCPVCI TVNTTI CAGYCPT NVPF- 70
MTRVL Py %ﬁﬁ&%ﬁaﬁ%@m PALPOVC -+ NMPF- 74

CALCRRSTTDCGGEPKDHPLTC NWPF- 75 SKAPPPSLPSPSRLPGPC NMPF- 76

TCDDPRFSDSSSSKAPPPSLPSPSRLP@SDT%%@&%@%@@SSUrmary of r.esul ts of the
var i ousNYEPt PBESIDESt he vari ous MBS 4 = effects; vari abl e
effect;ppo entry is no effegg not yet tested when table was assenbl ed
WO 03/ 03)8292 PCT/ NLO2/ 00639 102 MODULATI ON OF NO AND/ OR
5 0 14 24 48
PBS 0,0,0,0,0,0 55,5544 555555 it
NMPF-3 0,0,0,0,0,0 3,3,3,3,3,4 444,444 it
NMPF-5 0,0,0,0,0,0 5,5,55,5,5 5,555,655 222222
10 NMPF-7 0,0,0,0,0,0 1,1,44,44 55,5555  2,2,227f
NMPF-8 0,0,0,0,0,0 3,3,55,5,5 5,55555 224,445
NMPF-9 0,0,0,0,0,0 3,3,44,5,5 222222 11,2222
NMPF-11 0,0,0,0,000 1,1,3,3,44, 222244 11,1111
NMPF-12 0,0,0,0,0,0 1,1,1,1,33 1,1,1,1,1,1 11,1111
15 NMPF-43 0,0,0,0,0,0 1,1,44,44 111133 2222722
NMPF-45 0,0,0,0,0,0 5,5,55,4,4 3,3,4455 2,244,555
NMPF-46 0,0,0,0,0,0 1,1,22,33 1,1,2222 1,1,1,1,1,1
NMPF-50 0,0,0,0,0,0 1,1,1,1,3,3 22223,3 11,1111
NMPF-53 0,0,0,0,0,0 5,5,55,5,5 5,5,55,55 11,2222
20 NMPF-58 0,0,0,0,0,0 5,555,333 5,555,383 1,1,1,1,1,1
NMPF-60 0,0,0,0,00 1,1,4422 222244 111111



Table 6 TNF-A | D SEQUENCE TNF- A NO TNF- A and NO NWPF-1 VLPALPQWC + ++++
+++ NWPF-2 LQGVLPALPQ -+ ++++ ++++ NWPF-3 LQG + ++++ +++ NWF-4 LQGV
++++ +++HHWOHB#029202 NVPF- 5 GVLPALPQ ++++ ++++ +++++++ NVPRA/NLRANB9 ++++
++++ +++++++ NVPF-7 PALPQ ++++ ++++ +++++++ NWVPF-8 GVLPALP ++++ ++++
+++++++ NWPF-9 C ++++ ++++ +++++++ NWPF-10 QWC ++++ +++ ++++ NWPF-11
TRV ++++ ++++ ++++ NWPF-12 MIR +++ ++31l++++ NVPF-13 LQGVLPALPQWC + ++++
++++ NWPF-14 cyclic- LQGVLPALPQWC ++ +++ +++ NWVPF-43 QG ++++ ++++ +++++++
NVPF- 44 LAG -+ +++ ++++ NWPF-45 LQA ++++ ++++ +++++++ NWPF-46 QGV ++++
++++ +++++++ NWPF-47 LAGV ++ +++ ++++ NWPF-48 LQAV ++ +++ +++ NWPF-49
LQGA ++ ++++ ++++ NWPF-50 PALP +++ ++++ +++++++ NWPF-51 APALP + +++ ++++
NVPF-52 VLAALP ++ ++++ ++++ NWF-53 PAAP ++++ ++++ +++++++ NVPF-54 PA- LA
++++ +++ NWMPF-55 PALPQ + ++++ ++++ NVPF-56 APALPQ -+ +++ ++++

P PCT/ [SEQYENGE0639 103 NMPE-57 AAE%%_-@ME'_OQQEQS MOD:D(‘sjg‘jgpg
giioiii+ PF-1 VLPALPQVVC i A ]+ MAPQ +++

PF-2  |LQGVLPALPQ -+ +

NMPE-3 LQG -+ + + +

NMPF-4 __ |LQGV + + + +

NMPF-5  |GVLPALPQ -+ +

NMPF-6  |VLPALP + + + +

NMPF-7 _ |VLPALPQ + + +

NMPF-8  |GVLPALP s ¥

NMPF-9  |WC + + +

NMPF-10 |QVVC

NMPF-11 _ |[MIRV + + + +

NMPF-12 _|MIR -+ + +

NMPF-13 |LQGVLPALPQVVC + +

NMPF-14  |cyclic- LQGVLPALPQVVC +

NMPF-43  |AQG + + +

NMPF-44 |LAG +

NMPF-45 |LQA + +

NMPF-46 |AQGV + + +

NMPF-47 |LAGV —+ + +

NMPF-48  |LQAV

NMPF-49  |LQGA +

NMPF-50 |ALPALP + +

NMPF-51 |VAPALP + +

NMPF-52 |VLAALP

NMPF-53  |VLPAAP + +

NMPF-54 |VLPALA

NMPF-55  |ALPALPQ +

NMPF-56 |VAPALPQ +

NMPF-57 |VLAALPQ

NMPF-58  |VLPAAPQ + +

NMPF-59 [VLPALAQ + +

NMPF-60  |VLPALPA , + +

NMPF-61  |VWCNYRDVRFESIRLPGCPRGVNPVVSYAVALSCQCAL -+ +

NMPF-62 |VVCNYRDVRFESIRLPGCPRGVNPVVSYAVALSCQ

NMPF-63 |SIRLPGCPRGVNPVVS —+

NMPF-64 |LPGCPRGVNPWVS +

NMPF-65 |CPRGVNPVVS

NMPF-66  |LPGC + + +

NMPE-67 |CPRGVNP

NMPF-68 |PGCP —+

NMPF-89 |RPRCRPINATLAVEKEGCPVCITVNTTICAGYCPT

NMPF-70  |[MTRVLQGVLPALPQ -+

NMPF-71 |MTRVLPGVLPALPQVVC —+

NMPF-74 |CALCRRSTTDCGGPKDHPLTC

NMPF-75 |SKAPPPSLPSPSRLPGPC

NMPF-76 |TCDDPRFQDSSSSKAPPPSLPSPSRLPGPSDTPILPQ

Table 5 Summary of results of the various peptides in the various experiments.
5  + = effects; -+ = variable effect; no entry is no effect or not yet tested when table was

assembled



NVPF-59 PALAQ ++ ++++ ++++ NWPF-60 PALPA ++++ ++++ +++++++ CNYRDVRFE SI RLP
G CPRGVN NWPF- 61 PVWWSYAVALSCQCAL -+ ++++ ++++ CNYRDVRFESI RLPGCPRGVN

NVPF- 62 PWAsAYMISCQ - + +++ ++++ NVPF- 63 S| RLPGCPRGVNPVVR CTANHOR/00639

NVPF- 64 LPGCPRGVNPWS ++ ++++ ++++ NWPF-65 CPRGVNPWS ++ ++ ++ NMPF- 66
LPGC +++ ++ +++ NWPF-67 CPRGVNP -+ NWPF-68 PGCP + + +++ RPRCRPI NATLAVEK
NVPF- 69 EGCPVCI TVNTTI CAGYCPT -+ ++ ++ 108PF-70 TRVLQGVLPALPQ -+ + +

NVPF- 71 TRVLPGVLPALPQWC -+ -+ -+ NWPF-74 CALCRRSTTDCGGPKDHPLTC -+ ++ +
NVPF- 75 SKAPPPSLPSPSRLPGPS + ++ ++ CDDPRFQDSSSSKAPPPSLPSPS NMPF- 76
RLPGPSDTPI LPQ + + NWPF-78 CRRSTTDCGGPKDHPLTC + + + from -+ to +++++++

i ndi cat es er@bﬂlﬁ&'DI(aNtOEN(D(ANBAQ/RaCti ve in nodul ati ng WO 03/ 029292

PCT/,ll\llngzl O%G@%Fé Monkey experinent Efficacy of NWPF, here a mxture
A

1:1:'2 and VLPALP, administered in a gramnegative induced
rheqgs nonkegrpgapeNTROdel for prevent T0WF-@f sepN@ shock. INIDAcanAN @1 ng
i nf lLanmat ory ﬂnd Limune responses—are—essenti-al—eatures—ef—septi-e—shock
and NHMRF-4 CWIA&P@)%Y@ in the pathogefiésis of -t e danaj§++wl tiple
e e g pha i i er | i (LL)-1 bhr o ahd mharphage -
m grmm3i nh(;QJG t o’r\y f:act (3r _(M F.) haveitbeen show++.+tFpl b? ctittitcal nedi ators
o B Ry Lo o oat| BRS wiin Bvbre sephra e have
desipgigtr-5 Pepiides pdat bl ock conpl et ehy+kPS i ndpeed septi g+sheek in m' ce,
evem_when trieatment with

NMPF-6 (VLPALP -+ -+ e

NMPF-7 |VLPALPQ -+ -+ -+

NMPF-8 |GVLPALP - -+ -

NMPF-9 [VVC ++++ -+t -

NMPF-10 QVVC -+ -+ -

NMPF-11 MTRV -+ -+t -+

NMPF-12 MTR -+t -+t -+

NMPF-13 LQGVLPALPQVVC -+ -+ -+

NMPF-14 [cyclic- LQGVLPALPQVVC ++ -+ 4+

NMPF-43 AQG 4+t - A+

NMPF-44 [LAG -+ -+ FEREE

NMPF-45 LQA ot et ket

NMPF-46 AQGV -+ -+ Ry

NMPF-47 [LAGV -+ -+

NMPF-48 LQAV o R TR

NMPF-49 LQGA -+ A T

NMPF-50 ALPALP -+ 4+ e

NMPF-51 [VAPALP + -+ FRENN

NMPF-52 [VLAALP -+ - -k

NMPF-53 [VLPAAP -+ R -

NMPF-54 [VLPALA + TR k-

NMPF-55 ALPALPQ + -+ e+t

NMPF-56 [VAPALPQ -+ H-+-++ et




these peptides is started up to 24 hours after
peptides are also able to
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(i ndepg a e. g pl acebo treated contrgl group) an V.
i nfusi Cﬂﬂ@?ﬁ‘g‘? ytl%%ﬁf ve E. coli infusion[Ne1 dose ++9.| ive Bllo ?sarml i ng
Escher iNMPBF-G@! V‘_L(R]AQEJ.Q No recovery (sectitemf CFU kgh++ anti bHetiies +
p| aceb treated mel 1| v infusion—of a | et hal H ive-E coeli—infusion
Ne1l  dNMRF-50; }@JEB‘}%@ sanpl i ng Escheri clifa. col i (TOETO No rdGovery
(secti qRMPFRY KAJPALPATI bi ot1CS + ol gopephide (onylkg of edch.of 43
peptidgs) Only paive nonkeys were used infthis precliinical stuydy to exclude
any i ntler acti on V& GNYRDIRIESIRLRGERRGYN . The aninmls were sedated with
ket am 1] r were intuybated orally and are allowed to
ﬂ}ﬂf - . A+
br eat heﬁ}v‘&g%@ éé‘gﬁvﬁﬁ'ﬁ?@e@é kept anesthesized 4\_/\4/|y+t h 02/ N:Jrcﬁ sof | ur ane.
"The anijmal s r ecaAVENYRDVRIDS B JGEPREeVNcati on for |02/ N20/i saof | urane
anesthgsia. A | evel of surgical anesthesia was naintai ned duri ng the 2 h
i nfusi gVMEFHB2 EHSYARALPER 6 h fol | owi ngTE. coli chalt enge afft’eF" whi ch t he
endot hrigaferlsst IR PECPRECNDSRYEd and tie ani mal' s [were eut hapi zed. Before
bacterila were induced, a 1 hour pre-infusion nonitoring of heart-rate and
bl ood PN&EREH6d W @RREYNIBAVS ++ - Tt
NMPF-65 [CPRGVNPVVS ++ -+t Laun
NMPF-66 [LPGC 4+ -+ -+t
NMPF-67 [CPRGVNP -+ + +
NMPF-68 [PGCP + -+
RPRCRPINATLAVEK
NMPF-69 EGCPVCITVNTTICAGYCPT -+ ++ ++
NMPF-70 MTRVLQGVLPALPQ -+ + +
NMPF-71 MTRVLPGVLPALPQVVC -+ -+ -+
NMPF-74 |CALCRRSTTDCGGPKDHPLTC |-+ -+ +
NMPF-75 SKAPPPSLPSPSRLPGPS + ++ ++
TCDDPRFQDSSSSKAPPPSLPSPS
NMPF-76 RLPGPSDTPILPQ 4+ + +
NMPF-78 |CRRSTTDCGGPKDHPLTC + + +

from -+ to +++++++ indicates from barely active to very active in modulating



Two rhesus nonkeys were infused with a 10 10CFU per kg of the G am negative
bacterium E.coli to induce a fatal septic shock. One nonkey received

pl acebo- t weaisreyo2 and was WO 03/ 029292 PCT/ NLO2/ 00639 10ecgacrazfonesed
within 7 hours after infusion of the bacteria without recovery fromthe
anest hesi a. The second nonkey received treatment with test conpound and was
sacrificed at the sane time point. Inl@dlimted dose-titration experinent
performed in 1991 with the sane bacterium 5 strain, the used dose proved
to i nduce ggtal shpock within 8 hours. In recent experinents a 3-fold |ower
dose OPEEY XREEEPRBL cl ear clinical and pat honor phol ogi cal signs of
septic shock without fatal outcone. The nonkeys were kept anaestheti zed

t hroughout the observation period and sacrificed 7 __hour er the start
of the bact dFifignsyi HfNMIPER hevera paktnes &di k@l%&‘énﬂg%‘{ opd VERALE, admpaistey

under went, Qra%-ﬁ@?at%cihﬁﬁc?@ﬂ R 6 NS pBRIRSD &y (RBE RO AGeBiAVitHocRS Wer e
opened and” 1 nternal organs examned’in situ. Full description of the .
expéri ment ViDvdrwhiehemeringsmenatonkaykinhens resgynseasre osrsunbinbiatyrep peaapsic
nonkeys ccaca mul atta). | ¥ 15 experij. -al 1y jve ] ed
in st udib(‘)%% a@é@?ﬁd‘r’éc‘%{}%ﬁipﬁf gl?nac CivSh rtlﬁo t ﬁ&g‘rgg%l/lggélﬁsda%ﬁg\éa?lne g.%ﬁ%\ﬁf%rﬁu%% t he
exper i nait dédtk isdwded bgfseheal Cytokines, apariilisptiennarsneassésfaedhr (BNYsalpdlal y by a

veterinarian. Al i mal s -had been decl gred .pbe i.n . go alth and were
free ofmﬁ%{f?ef‘rﬁ‘d’é ﬁlgle%gﬁfao?ng%acé ﬁf%iﬁ%&l %ﬁ@l@éﬁ%&b@@ﬁ%‘r g%?%%}own

i nf ect i @Nse crif@fa$ hiddthtoRETFEbStic SIBCR] Yetat@aitemat ahiilNR and @hsi - Btherapies
pseudot uber cul osi s, Shigella, Aeranonas 20 hydrophili a, \&at hogeni.c

Canpdy| opietnat d@ﬁ@@ﬁ@ste&lﬂau@abmﬁé forpatibywHhsevegesepss NP aKF 4°¢815d st rai n
Was purg ased .tﬂgt%ﬁ%élgfeﬁptf’g iPffad sé@&cl shobk 94 ¥h&, ePrhss %}meﬂlﬂ"wﬁsh

control”™ experi nent e rai'n proved equally susceptible to bactericidal
f act or sthiepe hemtidesan dtartrelsws tondhikeys séen FPSPEnjection. d hele pendtidasiare glsogble tosh

cul ture. s, set-up:. the E.coli, .strai . t ! i
ar vosr B AR ptRie o REe ® h i OB EL U RO BB b of o
i nt o t hihesapépiidestfbetHeutiteimean df yatadith stfferdfe frbm deatit ehodk. hase assedsedre

Serjal dilutions of the E coli stock r | at 0 . a and cul tured
ov ig%‘folhéﬁo%a?y quge é@é@%ﬁw@a%wﬁﬁﬁt?ﬁ&ﬁe 85’89913%% %{f%}é?%@oﬁ% ed and the
nunber ‘gfecgie}g@ggghflggmlﬁgte%gg@ﬂ_per m were cal cul ated. The body wei ght
measur enent of the day of the experinment was used to calculate the E.coli
dose 30 and E.coli stock was suspended in isotonic saline (N.P.B.I.,

Emer - Conmpascuum The Netherl ands) at the concentration needed for
infusion (total dose volune for infusion



approximately 10 m/kg. The E.coli suspension was kept on ice until
I nfusion. WO 03/029292 PCT/ NL0O2/ 00639 107 Antibiotic was used to
synchr oni 8® @3es®bock i nduction in the nonkeys. Baytril (Paynra2loo395%
Bayer, Germany) was used instead of gentamycin, as the strain proved only
margi nal ly susceptible to the latter antjibiotic. Individual animls were

i dentified by a nunber or letter conbi lon tattooed on 5 the chest. WO
03/ 029292 PCT/ NL0O2/ 00639 108 Experinental design. GROUP EXPERI MENTAL
NUVBER @%EKW@M]? NENT | etter or other (independent variabl e,
identification e.g. placebo treated control group) Animal | i.v. infusion
of a lefhal Live Elcoli infusion N1 F dose of Tive Bl oofl sanpling
Escherifchia.coli (10E10 No recovery CFU kq) + antibiotic|+ placebo treated
Ani el [SROTE | nf |SPFERMENTALhal L] BOEREHNIGWRSSi on NNUMBERGose | df
l'ive Blpod sanpli ngfscieiimgft a. coli (10E10 No recovery (gection) CFU|kg)
+ antibfotic + NWK-4, 6, 46; each 5mpg/kg Animal 111 i.v} infusion of |a
| ethal |Live E. coli |iinfdesérsienhzarigbledose of |ive Bl ood sanpling
Escherichi a. col i (j_gzéglalgg&g)%/r%g%dand survival CFU kg) + anti bioti

control group)

animal I i.v. infusion of a lethal | Live B.coli infusion =1
dose of live Blood sampling
Escherichia.coli (10E10 | No recovery (section)
CFU/kg)

+ antibiotics

+ placebo treated

animal 1T i.v. infusion of a lethal | Live E.coli infusion =1
dose of live Blood sampling
Escherichia.coli (10E10 | No recovery (section)
CFU/kg)

+ antibiotics

+ oligopeptide ( 5mg/kg

of each of 3 peptides)

Only naive monkeys were used in this preclinical study to exclude any interaction
5  with previous treatments. The animals were sedated with ketamine hydrochloride. Animals
were intubated orally and are allowed to breathe freely. The animals were kept

anesthesized with O9/N2O/isoflurane. The animals received atropin as pre-medication for
092/N9Ol/isoflurane anesthesia. A level of surgical anesthesia was maintained during the 2 h

infusion of E.coli and for 6 h following E.coli challenge after which the endothracheal tubes
10  were removed and the animals were euthanized. Before bacteria were induced, a 1 hour

pre-infusion monitoring of heart-rate and blood pressure was performed.

Two rhesus monkeys were infused with a 10 1OCFU per kg of the Gram negative bacterium

E.coli to induce a fatal septic shock. One monkey received placebo-treatment and was



+ NWF-4, 6, 46; each 5ng/kg 5 WO 03/029292 PCT/ NLO2/ 00639 109
Anesthesia. Al animals were fasted overnight prior to the experinent. On

t he nor nimag3mkowbhe experi nent the ani mal s were sedat ed WHRGT/KRAansae
hydrochl ori de (Tesink, The Netherlands) and transported to the surgery.
The ani mal was placed on its side on a_ tenperature controlled heating pad
to support body tenperature. Rectal teﬂﬂﬁérature was 5 nonitored using a
Vet - OX 5700. The animals were intubated orally and were allowed to breathe

f ly. The. ani ngl. kept . t hesi zed i 02/ N20/ i saf |
el AT 24P RS, DR R AR S
obser vahh&fhg@es.iThb deabd diionBesErezaived trehtthéengieh aédtebmpousd ahfl@vas sacrificed

endothrachneal tubes were renoved and the animls were euthanized or all owed
to recofkthersags BMENOHYsi a. The fenoral or the cephalic vein was 10

cannul at ed angd, wsgehd &{sejt{’cfféb%rf‘&:ﬂeﬁ%e@l@ip@r@ﬁhécﬂfh 199 V%itk t50khm8Bcteriu
| ble fluid I d for by

antibiotic adm nistration. nsensi | | oss was conpensate

i nf Ui ngtragetlenizedsddst peovedrio andiicadatal shockgrithinsehqurs eerecerst expgriments a

Her t ogenl T t.her : . [hr, 1Pr ati.ve
acti ons.gq%g??‘%%r &;O%ggl%ﬁs’g%fe g%?(ﬂ'g&éﬁlerr%l Cglﬁl\t}\%rl g@%@@?%ﬁ@é? 8@%‘08} o4 Eggt;sre Hent of
bl ood prleskwrichdutifatal antcanteomati ¢ cuff), heart rate and body tenperature.

| sotoni g, saline 15 i,nf us at 3 m/kglhr to c ensate for f] ui

| oos " PR RS ut SetSions PosE e Bed o RO i PR SRE R andGherieed

ant i bi ohb@s.aftbe AhesRkrtisfrhe Mattegiulethfidah firth AR50kl xau§ R 60 THeHRARLs body
tegferature. The nonkeys were continuously nonitored during E. coli

chatl enYRIANEDE 8r2restancgransy pa by the abgaminpl and dhorag gavities ivese pesnedgmder 7

hrs 2 aﬂjtglq}a%ﬁéatﬁg exaRAMJLI . mal and one treated with NVPF) were
sacrificed to conpare the direct effect of 20 the conpound at the |evel of

hi stol ogy. The 3rd animal, treated wwth NVMPF, was allowed to recover from

anaest hesi . i i rj i 12 hours after
recover @?%‘?%M? 0?&@5%3*%%%%&% s&%%t%ﬂé%ygﬁgﬁgé %si on to allow 3rd
ani mal to retheeudywes qvadectafl e rhesos sudnfkiepg(Madchcd melatbd)e Ontyar i an.

n ion of s i c shock., Before the infusjon .cali, a. r .
Idﬂ?st f %Ifl h kka HAT f f. E I a,clh
or el nf CRIGIPSRIRTY SRR grokeTs WeEs pretimeaidinte ey B eBiarpdi e th e HPHRg.
Al'l t hr eeatnénta) Briceioahy @dp@fiment/theisbjt@elff hoaltbf tHe fkialdwes f&Bdseger ot ype;
ATCC 33985) at .a | ethal dose, of 10 X%!ggr‘bCFU/ kc% bodyweight. In _a dose
titrati BAVLEHNPIG YHePRREaBA L RrpRils gen feclarpd tobgiin eped healthpandigere
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infusion period was 2 hrs. Antibiotics. Baytril was adm nistere
i nt r aveReis| Yersinia gndare¢qlitiehs Yerstuapbatdobbegeulpsie Shigella, Aeromonas

20  hydrophilia, pathogenic Campylobacter species and Salmonella.

Reagents. The Escherichia coli strain was purchased from ATCC (E-coli; 086a: K61
serotype, ATCC 33985). In a control experiment the strain proved equally susceptible to
bactericidal factors in human and rhesus monkey serum.

Prior to the experiment a fresh culture was set-up; the E.coli strain was cultured for one

25  day, harvested and washed thoroughly to remove free endotoxin. Prior to infusion into the
animal the number and viability of the bacteria was assessed. Serial dilutions of the E.coli
stock were plated on BHI agar and cultured overnight at 37 degrees C. The colonies on each
plate were counted and the number of colony forming units per ml were calculated. The
body weight measurement of the day of the experiment was used to calculate the E.coli dose

30  and E.coli stock was suspended in isotonic saline (N.P.B.1., Emmer-Compascuum, The
Netherlands) at the concentration needed for infusion (total dose volume for infusion

approximately 10 ml/kg. The E.coli suspension was kept on ice until infusion.



30 h. E.coli infusion (i.v.; dose 9 ng/kg). Treatnment wth NWVPF. 30 m nutes
post-onset of E.coli infusion the aninals were admnistered a single

i ntravenow® Gakex2i nj ecti on a m xer of NWVPF ol i gopepti de. PUTENIM200&5029292
PCT/ NLO2/ 00639 110 ol i gopeptide m xer contained the follow ng NVPF
peptides: LQGV (5 ng/kg), AQGV (5 ng/kﬂ% and VLPALP (5 ng/kg). These NWPF
pepti des were dissolved in 0.9% sodi um hl oride for injection (N.P.B.I.
Emer Conpascuum The Netherlands). 5 RESULTS Prelimnary nonkey results

An anti-shock, effect of the test, co nd, on .s s in.the nk r.eat ed
With the 10 GYTUBHEHYRESTH 6 TPE-oRaRat e PN ToRe ot otmes GHPudl o
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in vitroneseiRglosusceniibie t¢ theflakter pntikielies the inhibition of pathol ogi cal
Thi i mrune 1 §3R0ARET andHRRRSS i@htRed 4 ﬁﬁ‘?ﬁﬁépéﬂ’legdé& elhpestibMtkooczr €ase

in production of anti-inflamuatory cytokines (IL-10, TG--beta) and

i mmuPonobalchesdry 15 effects on antigen presenting cells (APC) Eke
dendritic cells and macrophages. The follow ng organs were wei ghed and a
bacterial count were perforned: kidneys 20 liver |lungs |ynph nodes gross
| esions 25 Tissues of all organs were preserved in neutral aqueous
phosphat e buffered 4% solution of fornmal dehyde. Lynphoid organs were be
cryopreserved. Al tissues will be processed for histopathol ogi cal

exam nation. Further results obtained in the three-nonkey experinment 30
Monkey 429(control). Femal e nonkey (5.66 kg) received an i.v. injection of
E.coli 086 (10E10 CFU kg). In a dose titration study with this batch
performed in 1991, this bacterial dose induced |ethal shock within 8 hrs
after the start of the infusion. The infusion period was 2 hrs. Baytri

was adm ni stered intravenously imedi ately after conpletion of the 2 h. WO
03/ 029292 PCT/ NLO2/ 00639 111



E. col
was observed by
nonkey r ew@ 03@d9/P
vom ting, undetecta

of ventricle dilatation/heart deconpens
decreased bl ood clotti
there was big fluctuation in heart

extra systol es),
addi tion,

m nut e) , Egelinaniel ki

mMHg) and decrease
after the start of

infusion (i.v

dose 9 ng/kg).

F
bl e pul se,

treat nent.
heart

ot h
in bl ood oxygen
the E. coli

The cli nical

|nfu5|on

After the E.col

and forced resp

nonkey began to

iration.

In

rate (30-150 beats per
systolic and diastolic blood pressure (35/20
concentration (80-70% . Seven hours

vomt bl ood and

i njection the nonkey
the authorized veterinarian wthout knowi ng which of the
observat i onPowNR2486300! | oWs:
arythm a, abnormalities in ECG signs
on 5 (prolonged QRS conpl ex,

f aeces, OSSRt %@m pation_ the veterinarian djd
10 not @ave perm ssjion to Iet this nonkey awake. At this finme point contrjl
nonkey :@“CHEBthanlsﬁnPERﬂmggﬁm@E post nortem exam natio hﬁ@ﬁBﬁ&quﬁged
and |nt‘h89I rgans wer e exantned inj|situ. Nunber of intern 3 gs
wer e fo! " he péﬁﬂ%ﬁgM T Monkey [459( NVPF) . Femal e mpnkey (5.44 kg)
recelveuk@@rbrgﬂkhﬂjﬁﬁ% Sk v i 086 (10E10 CFU kg).[In a dosg
tltratlhn st.udy mnt( h?s gatcﬁnggtforned in 1991, this bacterial |15 doJe
i nducedj ¥ HﬁFm@ﬁbCWEMWQHEhJ&ehkﬁ.after the start of the {nfusion.| The
i nfusi op period wag 3 nlnutes after the initiatiop of E.c%l
i nfusi op__NVPE was Cang&ﬁﬁmu in al single bolus injection. Baytril Wgs
adm ni sf&nieghlilnt r ay emoygugioﬁ amaggtgglel AT AT TTon i
infusion (i.v.; dose 9 [kg). After theeégc ﬁﬁ?ﬁ%éctlon%WﬁFs ey Wds
al so obgerved by t heosaiHBel zed vet er | Bimodaampilingout know ng mhlch of thg
20 nonkey recei ved | MVBG i0EALITE heyclinical observatipns were jas
foll owsf nornal pulse,erheart s@bEég N@nﬁ?’ ®Normal ECG, hi gher heart-rate
but ot herwi se stabl &€FUB® beats per [rinute), no hypotensjon (75/30 nHg),
nor mal |bl ood oxygen +Gonee Qtratlon (95+85%, lungs sound [hormal, normal
turgor.| Seven hours$ %ﬁ *the start of the E.coli infusion, the clfinica
condi tijon of the nnﬁb&mena&ma&@ble After final exam natijon, the
vet eri ni A ve—25pernmission to let this nonkey awake due o her
st abl e t?% 6\”‘fon —bWEqulanPf@rlﬁﬁtﬂlto bige thllie'nfttsiamnpare N+ hemjtrol ogi tal
and i nol ogi cal pasREeLELS between t@@ %QQ& and NWRF treateg@ nonkey,
at thig tinme point| NVPF treated nonke 5 Bt hani sed. Hereafter, ppst
nor t em|exani nat i on| feghetiehideroti dt0BHY |Nid> efcnedry dSegins) wer ¢ exami ned in
situ macr oscop @Ftﬁ%ﬁrnal bl eedi ngs were found by thg pathol ogist. 3D
Monkey 1427( NVPF) . Ferma nonkey (4.84 kg) received an i.Vy. injectjon of
E. coli |086 (10E10-Eﬁnﬁk@ﬁc In a dose titration study with this batch
perfored in 1991, ﬁ@iﬁﬁﬁ:ée al gse induced |l ethal shock withjn 8 hrfs
after fhe start of|t u eaﬁ%e i nfusion period was$ 2 hrs. BO mn fes
after the initiatij@dmg@kgE. coli infusijon, NVWF was i.v. iMpjected. Baytril| WO
03/ 029 K%.P”T’MLUE/OOGSO
imal 111 L.v. infusion of a lethal | Live E.coli infusion N=1 F

dose of live Blood sampling

Escherichia.coli (10E10 Recovery and survival

CFU/kg)

+ antibioti

+ NMPF-4, 6, 46; each

5mg/kg




112 was adm nistered intravenously imedi ately after conpletion of the 2 h.
E.coli infusion (i.v.; dose 9 ng/kg). After the E.coli injection this
nonkey wawoalzgaombserved by the authorised veterinarian VRATOLIR/0k63OW Ng
whi ch of the nonkey received NWF treatnent. The clinical observations
were as follows: normal pul se, heart Sﬁf@f normal , normal ECG 5
noderately higher heart-rate but other stable (160 beats per m nute),
no hypotension (70/30 mHg), nornmal bl ood oxygen concentration (95-90%,

| ungs sound ROIEBRksian ; r rs. after the start_ of. the
E.coli infusion, the %F:éﬁ?%g%sqﬁ%gé?stt?&%‘?%P &?lgg%o%%ﬁéeye%?mﬁlﬁb@@ﬁh%f ter
final eXatheing pidhe exprimerntettieraniinaly wiérd sgilated pathrkstainte hodioghlokide $TediRRKEY

wake up 19 l.e. condi tion. Mnke ke. up qui ckly, she was alert
and 10 thg\rléet‘l)i\ef\fla}gﬁ%s3 Esa?‘gvs?ﬁs 8%8%5? Qhecsemg?ryzggg ﬁﬁl.médﬁ‘??aﬁ’l?%dr@l domidewart on
pat hol O@Wp@mylﬂoﬁtﬂl}ﬂe@ hpaiiag b ¥ tesBlpoat Hod§ tehpERRURARRO® Binh SRAESvas
speckal Qggdrsl was ‘Fe(l;{'g }Qg é(})]gl?he Q]rnl%%r;s t hat showed di sti nct

st udy- rg; a%e alPEF & Y SreE 2700 oFhe; WSk Ehated oglypadaser allbFed hat
wer e eubheaths éaelyt THe adinddls H0 keSEMRREIMALES i Pf[’z()?] : ity 8L, Vas
nost severely damaged i?\ arsli mal 229 i ndi catgéﬁ%fldr’;gf i %é%lﬁ%%%éﬁ%%lﬁégﬁ (up
to subfBteithesizpButiag theEroliifuaiveamdiht 7 Inewtobsqithtiogpansd AEiEe E.coli
denar catj, i I d,multifocal acute hepatocytic necrosis,

di ssoci at ?%r? g’%? "ftﬁlég"g"% %ﬁegzlﬁgﬁ%a%}feﬁhé‘bﬁeﬁﬂ ere FIRBAnssihe Ammalswessnt r ast

ani mal 4%9agizgdmopllswedvtsiqovdri feantandakBge. The f@ﬁnﬁﬁp&yﬁle%eﬁiﬁlﬁ%m?gvﬁg to
welling o

th ab tioned alterations of 429 although cloudy s

heSlaQt ocg%gisﬁ%%?if “\aéﬁSFg f‘?ﬁ-}&ﬁ@é‘%?e]&(’fﬁfﬂé?sﬁk@é, lite Baoth gad antihimpigtadoyinistratienbr ane

f unct i ohssefcibld fluid ii¥sane @mpsakiteds s iSuh; cel L ul.ar artnments

as endo Iasm’g retjcul #{rgranéi&ol gei (gp}g%lr at%lgg%io%u)s. %\/\(fé)sgarml(ﬁgg?%%bances

in ener@f]‘c?ﬁ?r‘ Hefemtusme mfrsgeenbosshs Per Nephenloodsles anvaghof 238 thi/lkaht.y be of

t r ansi eRtepBaditectiSH SR i - hg[{ﬁr hol ogi cal features of the |iver

tissue %I) Qéhe abg\;e,nenti%éng%sqjgb%faﬁm s T hesusht ﬁﬁtéi?m&g%dsfﬁ’é\‘i%}&s“rement of

conpar atiPREPILsHg; (Wilth an detontaitiors D), Steantache and bedy EHMRELRE TRGALEI1AGUL

di fifsuseyhenmhd ' imal 429 alterafions hat are regarded as

associ ated wi .téﬁaagﬁg%t oxg?h{rg.g PP ?O(‘f?\zfué‘ﬁrﬁ'l I‘L%@@faﬂ&%ﬁsa@uwe%nnulated

henor r Hayéusian ohB.cabi doriamaibictivs) TomparatieeahirbDed HEa LS M wdiR SOFPAT abl e
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challenge and for the 6 hr period fo]lqwing E.coli administration. After 7 hrs 2 animals (the
control animal and one treated with NMPF) were sacrificed to compare the direct effect of

20 the compound at the level of histology. The 34 animal, treated with NMPF, was allowed to
recover from anaesthesia and was intensively observed during the first 12 hours after
recovery followed by frequent daily observation. The decision to allow 3 animal to recover
was made after consulting with the veterinarian.

Induction of septic shock. Before the infusion of E.coli, a 1 hr pre-infusion monitoring of

25 heart-rate and blood pressure was performed. All three animals received an i.v. injection of
E.coli 086 (k61 serotype; ATCC 33985) at a lethal dose of 10 x109 CFU/kg bodyweight. In a
dose titration study with this batch performed in 1991, this bacterial dose induced lethal

shock within 8 hrs after the start of the infusion. The infusion period was 2 hrs.

Antibiotics. Baytril was administered intravenously immediately after completion of the 2

.30 h. E.coli infusion (i.v.; dose 9 mg/kg).

Treatment with NMPF. 30 minutes post-onset of E.coli infusion the animals were

administered a single intravenous bolus injection a mixer of NMPF oligopeptide. The



Conpar ative eval uation of adrenal glands did not show significant

di fferences between the three aninmals. Adrenals of both animls presented
mul ti f ocatvaas/od9Pbuse cortical neutrophil- granul ocytic i rddT/NEEioDesas.
Summari zi ng coments: Tissue danage i s regarded as nobst severe in aninal
429 while 5 animal 459 shows quanti tatlwel y and qualitatively conparably
only slight tissue alterations. 10 Gehdm c experiment ANNEM EK PM
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6-wells plates. After 4 h of cultures 10 x106 cells were 20 washed and
prepared for genechip probe arrays experinent. The genechip expression
anal ysis was perforned according to the manufacturer's instructions

(Expr esBESWIARI ysis, Technical Manual, Affynetrix Genechip). The

foll ow ng major steps outline Genechip Expression Analysis: 1) Target
preparation 2) Target hybridization 3) Experinment and fluidics station
set up @rdﬂmhﬁan%fﬁmyxh&@&fﬂsug;sand staining 5) Probe array scan and 6) Data

25 anal ysi EQ? Ig fC@gom c experinment 30 The gene chip expression
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15  effects on antigen presenting cells (APC) like dendritic cells and macrophages.
The following organs were weighed and a bacterial count were performed:

kidneys
20 liver
lungs
lymph nodes

gross lesions

25  Tissues of all organs were preserved in neutral aqueous phosphate buffered 4% solution of

formaldehyde. Lymphoid organs were be cryopreserved. All tissues will be processed for

histopathological examination.

Further results obtained in the three-monkey experiment

30 Monkey 429(control). Female monkey (5.66 kg) received an i.v. injection of E.coli 086
(10E10 CFU/kg). In a dose titration study with this batch performed in 1991, this bacterial
dose induced lethal shock within 8 hrs after the start of the infusion. The infusion period

was 2 hrs. Baytril was administered intravenously immediately after completion of the 2 h.
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A16%910@rolomenPQBS coppdgQ gxtra systoles), decreased blood clotting and forced respiration. In

addition, there was big fluctuation in heart rate (30-150 beats per minute), collapse of both
systolic and diastolic blood pressure (35/20 mmHg) and decrease in blood oxygen
concentration (80-70%). Seven hours after the start of the E.coli infusion, monkey began to
vomit blood and faeces, and have convulsions. After final examination, the veterinarian did

10  not gave permission to let this monkey awake. At this time point control monkey was
euthanised. Hereafter, post mortem examination was conducted and internal organs were
examined in situ. Number of internal bleedings were found by the pathologist.

Monkey 459(NMPF). Female monkey (5.44 kg) received an i.v. injection of E.coli 086

(10E10 CFU/kg). In a dose titration study with this batch performed in 1991, this bacterial

15  dose induced lethal shock within 8 hrs after the start of the infusion. The infusion period
was 2 hrs. 30 minutes after the initiation of E.coli infusion, NMPF was i.v. injected in a
single bolus injection. Baytril was administered intravenously immediately after
completion of the 2 h. E.coli infusion (i.v.; dose 9 mg/kg). After the E.coli injection this
monkey was also observed by the authorized veterinarian without knowing which of the

20  monkey received NMPF treatment. The clinical observations were as follows: normal pulse,
heart sounds normal, normal ECG, higher heart-rate but otherwise stable (180 beats per
minute), no hypotension (75/30 mmHg), normal blood oxygen concentration (95-85%), lungs
sound normal, normal turgor. Seven hours after the start of the E.coli infusion, the clinical
condition of the monkey was stable. After final examination, the veterinarian did give

25  permission to let this monkey awake due to her stable condition. Howver, in order to be
able to compare the hematological and immunological parameters between the control and
NMPF treated monkey, at this time point NMPF treated monkey 459 was euthanised.
Hereafter, post mortem examination was conducted and internal organs were examined in
situ. No macroscopic internal bleedings were found by the pathologist.

30 Monkey 427(NMPF). Female monkey (4.84 kg) received an i.v. injection of E.coli 086
(10E10 CFU/kg). In a dose titration study with this batch performed in 1991, this bacterial
dose induced lethal shock within 8 hrs after the start of the infusion. The infusion period

was 2 hrs. 30 minutes after the initiation of E.coli infusion, NMPF was i.v. injected. Baytril



2.3 AF073362; J04423; D59253; M1154; Proto-Oncogene C Mc; W6787 2.4
L12002; Mb5536; 575881; 575881; AF050110; MB6667 10 2.5 ULl7743; U90549;
U31382; Se1pmBARwb4595; Serine Hydroxymethyltransferase; AA862R/004392518;
L14595; ABO14584; A1924594; U68111; A1924594; AL009179; AF091077; M8211;
Z85986; AB019435; U39318; X78711; Y09443; Z82200 2.6 X69549 Zi nc Finger
Protei n, Kruppel-Like; D88357 15 2.7 bid656; MR8211 2.8 W27594: X05360;
V00568; L24804 2.9 L05624 ldentification of Up regul ated genes due to LQGV

treat ment. i.cted are the -Fold .20 .Change and. .the.Acc LO0: N er or
descri p‘f’?‘%ﬁ‘%fmftﬁ’ée gpously gngp@lg%gl&&ﬁegfxgma o st .%ﬁ%@@ib‘ﬁ%‘%?sss
|2:5 t2h2 @W@&é@mg@?@5ﬂﬂzéﬁx ﬂi’eBBr’:}& irﬁ?(ﬁié)_h?tfﬁfslrﬂl' ok ey W60 aBser2eBby@H683 30
urther exanpl es of use Exanples of differgnt receptor-in ul

si gnal | fuhorsachvetsrnaER MYt Knowingrerhpl theg g’&&‘r‘%ﬁj’teﬁmL%%ﬁ%‘“-

si gnal |4 GO E} G0k AU EHIES hehkiNghuntlh @bfmbls BoBh & E

03/ 0292%%%(@%%%%%%%8%39 %162&L%%0&s%]i r?ﬁl?gt?‘gn ’g}e ant iugen% rnésé%?i ng (_:(gﬁ S

(1i ke D@pdmﬁly) bighge heartonde hueatherwine siagle PP beriemer PRI RELROSFFLVY
acti vat i nt _si | 15 I g, R S . JNK
and p38 g’t%%gl%g rglsag %goé)tdho\%g%eg?%llmﬁ%? ?ﬂ;ll&gégﬁ%ndal fle%dtg?ﬁgm%ﬁgsp o’rl)} 151?0{; and
act i vat girév. Sevsh howas ater phé siartf ddhe Escoliiinfisico, bge dlirliedl condifion of theFos, 5

ATF-1, ATF-2, SRF,  and . .CREB. In addj.tign, LPS activates the |.KK pat;h of
WDS3, PRI, v RAREET FRRL P TOERRETEREET O R eReE ERRLRE) T o
| KKb, wWabfRey whid 4p Qubhe 8P h@aYleabagitiok Bslonbeoweki ap lquitkly, atlatkiasmlat ahlt Bs
permts nuclear translocation of NFkB/ Rel conplexes, such as p50/p65.

Morlébv ethere ies pEbRY Aleprprarhnes XisRA¥PBRoryl ates and activates p65 via an
unknown ki nase. Sone of these pathways could al so be regul at ed

Summarizing comment on pathology reports
For comparative evaluation of the pathology reports special emphasis was put on those
organs that showed distinct study-related alterations and of the two monkeys (429 and 459)

15  that were euthanised or died at about seven hours in the experiment.

Liver was most severely damaged in animal 429 indicated by multifocal pronounced (up to
subtotal) lobular necrotic areas with neutorphil-granulocytic demarcation. This animal
showed multifocal acute hepatocytic necrosis, dissociation of hepatocytes and sinusoidal
leukocytosis.

20 In contrast animal 459 did not show significant damage of hepatocytes as compared to the
above mentioned alterations of 429 although cloudy swelling of hepatocytes very well
indicated presence of damage in hepatocytic membrane functions (cell membrane as well as
membranes of sub cellular compartments as endoplasmic reticulum and golgi apparatus
i.0.). However disturbances in energy dependent membrane transport processes might

25  finally be of transient nature.

Summarizing the pathomorphological features of the liver tissue of the above mentioned
animals rhesus monkey 459 showed comparatively minimal alterations.

Stomach mucosa showed pronounced acute diffuse hemorrhages in animal 429 alterations
that are regarded as associated with endotoxemia. In addition animal 429 had acute

30 hemorrhages in the abdominal cavity perifocal to the uterus. No comparable findings were
present in animal 459.

No comparable findings were seen in the other animal.



10 by other receptor signalling nolecules such as hornones/growth factor
receptor tyrosine kinases (PKC/ Ras/I RS pat hway) and cytokine receptors
(JAK/ STATwWoaisioagap). I n the genom c experinent with the T-raElNLd2ione9sever al
of these genes appeared to be downregulated or upregulated by the peptide
used (LQGV). It is now clear that other peptides in T cells and the sane
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activatT6R*VP¥ stinul ation of for exanple AP-1 and NF-kB that selectively
transl ocate to the T cell synapse via Vav/Rac pathway. PKCis 25 involved
in a variety of imunol ogi cal and non-i munol ogi cal di seases as is clear
from standard text books of internal nedicine (exanples are netabolic
di seases, cancer, angiogenesis, inmmune nedi ated di sorders, diabetes etc.)
LPS and ceram de induce differential multineric receptor conplexes,
i ndifudi Ggnowe experiment Fc-gRI | |, CD36, TAPA, DAF and TLR4. This signal
transduction pathway 30 explains the altered function of npbnocytes in
hyper chol esterol em a and |ipid disorders. Oxidized | owdensity |ipoproteins
cont ri bAN&EMIEKages of the atherogenic process and certain concentrations
of oxidized | owdensity |ipoproteins induce apoptosis in macrophages WO
03/ 029292 PCT/ NL0O2/ 00639 117 through signal transduction pathways. These
pat hways ar ePMivibtelleliné waw abliadus! fvars duhemcandlmedSelsurs edilegsion (Manassas,
r o erosis, thro teri al S l.s of

g% ﬁg}?‘éa?%ﬁgu%%ﬁrgo%%ﬁfﬁllg e@@%n’f}fﬁsgﬁe%etﬁ P{egﬁen osorrwsl?ﬁmnrrwgfttg !E}r”zu on

and | eaRBMI A 640t i0vatdtanbind\ferkid, amiMt helutiiRinhe) abfvayibiotiss Eeme:dhhymdt has

been shown that sjgnaling requires t oll like rece TLR9) and the
si gnal IfitFF@t%&f}PoF(’rp%%’log}lﬁ eﬁﬁ%ﬁﬁ@en RE &l ’i%odﬁllb‘fve]ffs’ﬁﬁﬁb%ﬁﬁil vir al

i nf ect i N1 SIRERBdI QiR ( P@ﬁmr@@%nm&gadlmtz @08 IIUuhBrorrmmqm hed pbtidBQISRNA
dependent’ protein kinase | ay an essential role in the inmune

syst em @Atefmbyn arvelumeef £ andn trvalls Ri@‘ieﬁgAfé%‘l hyof culhereso O xANAE!s Weksni t v
and;pdapl g imbéﬁéd fM)QéHe@Hp%OQJ atrl8S ExJoBERtOTRe @ndchf Expression

analysis was performed according to the manufacturer’s instructions (Expression Analysis,

Technical Manual, Affymetrix Genechip). The following major steps outline Genechip
Expression Analysis: 1) Target preparation 2) Target hybridization 3) Experiment and
fluidics station setup 4) Probe Array washing and staining 5) Probe array scan and 6) Data

25  analysis.
RESULTS

Genomic experiment

30 The gene chip expression analysis revealed that due to LQGV treatment of PM1 (T-
cell line) cells for 4 hours in the presence of PHA/IL-2 down-regulated at least 120 genes
more than 2 fold as compared to control PM1 cells (stimulated with PHA/IL-2) only.



10 down-stream signal ling pathways are inportant for the treatnent of
various i mmunol ogi cal conditions such as infections, cancer,

i mrune- nedicaiz@doxe seases, autoi nmunity, certain netaboli cedisiea®esow t h

i mmunol ogi cal conponent, vascul ar di seases, inflammtory diseases etc.

Ef fect of growth factor PDG-- AA on NF-kB and proinflanmmatory cytokine 15
expression in rheumatoi d synovi ocyt es; 1P8GF- AA augnent ed NF-kB activity and
MRNA expression of IL-1b, IL-8 and MP-la. Therefore, PDG-AA may play an

i nport role i rogression of inflammatipon as |1 as .proljferation of
synovi oWiFeReT. ftdeas® Gtars eee warseulried mueithan B dpidia napReb preatad GUAR f or
t he indyﬁﬁﬁgﬁdeéc&ﬁmyn@u&responses. DC activation i nduced by LPS can be

separated into two distinct processes: first, 20 maturation, leading to
upregul ati on of WMHC and costinul atory nol ecul es, and second, rescue from

i medi at e appRbhggikStici BP&qM-E«%@uﬁ@c\é\@kexﬁ’Js cQIeOcWFtPeJtﬁféhﬁ"E:v_%tklﬁBﬁQG“@ inaéte}lomEcBS

i nduces NF-kB transcription factor. I nhibition of activation bl ocked
mat ur at pxperigferhCgiven are dhersadd ChpnegahdAcenssioh nvEtbeats) oc descriptibnodthe

nol ecul Estie)n addition, LPS activates the extracellular signal-regulated
ki nases %E ), and specific inhibition of MEK1, the kinase 25 which

activat 262ERK, abMdgao® the ability of LPS to prevent apoptosis but do not
i nhi bi t (g? natur@gbg? or NF-kB nucl ear translocation. This shows that ERK
and NF-k regul at %ferent aspects of LPS induced DC activation. Qur DC
dat a ang7NF- kB daxesgdesso show the various effects of NMPF peptide on DC
mat uration and proliferation in the presence or absence of LPS. NWPF

peptd de®-3nodul at eMPA83% pat hways and are novel tools for the 30 regul ation
of DC fgrction anggpgarunor egul ation. This opens new ways for the treatnent
of inmmune diseases, particularly those in which the i mune systemis in

di shal ah®e (DCl- BeB64Thl - Th2, regul atory cell etc.) WD 03/029292

PCT/ NLOZ/00639 167%()%&,@2%' e NK cell activation which can result in
tumour growth inhrbriian. cells and other antigen presenting cells

('t ke maérophageswabBosel | s) play an essential role in the inmune system
an heé are al sonO%ggf]t ant in bridging and bal ancing innate immunity and
adapti ve i mmuni ty. | ati on of these cells or their down-stream5

signal | 5ng pat hway®7ess i nportant for the treatnent of various

i mmunol ogi cal conditions such as infections, cancer, inmmne-nedi ated

di sease®® aut oi mYPP438 certain metabolic diseases with i nmunol ogi cal
conponeltl, vascul Ly fhisepsesn T8l eggmbory di seases etc. There is also
evidence in the literature that mast cells play inportant roles in exerting
the in#éte i muniAdg03A28rel easing inflammatory cytoki nes and recruitnment of

neulqy Op!i'.i’Yl s aft €' Ras-Related Protein Raplb

4.6 AL080119
4.5 AF047448; D14710; X59618; D28364;,AA477898
4.4 L19161; U48736; 1.43821;Ras-Like Protein Tc21;U22376
4.3 U18271
25 4.2 Fk506-Binding Protein, Alt. Splice 2 ;J05614
4.1 U08316; W28732;Y00638
4 AF000545
3.8 U08997
3.6 X03484; M32886; M28209
30 35 1.34075; J04088
3.4 1.19161;D28423;AA442560; X98248
3.3 ABO020670; W28869; Z12830;A1.021546

3.2 U78082; X74262



10 recognition of infectious agents through TLRs on mast cells. In nurine
macr ophages infected with Mycobacteri um tubercul osis through JAK pat hway
activate 9DABb2gmel activati on of STAT1 may be the main tracexigobesa fact or
involved in I FN-g-induced MHC class |1 inhibition. Recognition of

mannose- bi nding lectin (MBL) through TLRs influences nultiple 15 immune
mechani sns in response to infection andlPnvolved in innate i munity.

Bal ance between innate and adoptive immunity is crucial for bal anced

i mune gsystem and, _dysreguyl ation_in imune systemlead to different
spectr _ugﬁof di seag/leﬁéﬁﬁc‘%&gggél’&w%&%mt ory di seases, autoi mmnity,
i nfectigus di seaspd3988;dm0qY9;AFSTHT6AL5R L1 3EAI83; AAbTIORONMSYBSE | age and
pre-ecl anpsi a), diabetes, atherosclerosis and other netabolic 20 diseases.

Nucl ear %f act or - kaPP&E2Q; NERERIFa BP0V (H 16T X8 T20e: LREAOPRANR 1 is XORT 3t
mul tiplgjgenes i RAyBbYSME: R HRHALATA MoFehe R A TgR P hidsh g?%:}{yizlibé’;'

Cinical and experinental studies ﬁave shown t hat myocar

i schem a- r eper f usP8B6THHISS7RekUItS; VALEE: L2395% Stivfulbtvey TidRéGianBizchiange
conpl ement syste r h. Ret.h, t classic a > natd pat hway in
25 nyocardi al i n?g%%? ll%ﬁ?r Q?ﬁgag?gle‘é%%légfﬁ%zﬁf g‘i?%%%lﬁ%%%a@?éég

henor rhag ¢ shockLpUb4tn Adt0r0958) 005 96;a41650 €0 N Fl42083; avesdamn et c.

Per oxi s prolif - AGli yat c rs (PPA are ligand-actijvated
transcr 2% i on fac%ﬁé%ﬁfﬁ’ gh#‘%n@?’?é%j\@ﬁé u?%ﬁtB' cegens Jﬁ‘h\gycéﬂ%iﬁ%,&opr otein
net abol sim gl ucDs20dw MEsEHB8sS R8s NET3ERICAFOSH 110t BrseBEe! | feration,
differentiation and_apoptosis and 30 nodui ati on of infl ammat ory responses.

PPAR) al pfa i s hi gHILY 7% B UD48UBIBe% $E1916nEe4585; Swiethey and heart, where
It stinulates the}@ﬁ&&gﬁﬁtﬂﬁwa‘fﬁfeii%% @‘égéﬁé)ﬂjﬁsléﬁﬁi%%%ﬁﬁmféﬁﬁﬁmﬁﬁgﬁﬁ s
predom nantly expréssed in intestine and adi pose tissue, where 7t triggers
adi pocyt e dif f er eH6Bat1; 984D 4 ADADD EE; IAFPDHOET; M8 1; Re A8H9BE;, ABOIED435;
expressi on of PP ) i / /00639 119 al pha and PPAR gama
was al so reporteé&sﬁ%%@%gg’gﬁ%%aﬁ%gr wal |, such as

nonocyt @/6macr ophay698549iso Fhieddr droing KippthLikesDB83x®l | s. The

hy ip,demc fib ) the antidi abetic glitazones are synthetic

i %dsbf or PPAR §ﬁb§§6ﬁ€&ﬁéAR gama, respectively. Furthernore, fatty
aci d- depjgvat i ves Wii50i.C0558860] Wsosezenagoy al PPAR |igands: 5 PPAR al pha is
activated by |leukotri ene B4, whereas prostaglandin J2 is a PPAR gama

li gand, 2ds wel | ak9%¥2%one conponents of oxidi zed LDL, such as 9- and
13-HODE. These observations suggested a potential role for PPARs not only

in metabolic but also in inflammtion control and, by consequence, in
r el at edldfingidizgien efith ragulatadegenss flee tsL.@GVMpe@ment. Depicted are the -Fold

20  Change and the Accession number or description of the gene(s).

4.9 AF043324
3.3 L08096
2.1 AL031681; X87838
25 22 AW024285; D38524; 1.38935
2.5 L12711
2.6 AF026029
2.8 X70683

30  Further examples of use
Examples of different receptor-intracellular signalling pathways involved in
different disease pathogenesis where signalling molecules according to the invention find

their use are:



recently, PPAR activators were shown to inhibit the activation of

i nfl ammatory response 10 genes (such as IL-2, IL-6, IL-8, TNF al pha and

nmet al | opree@aesP2by negatively interfering wth the NF- kagmeLB/008%AT and
AP-1 signalling pathways in cells of the vascular wall. Furthernore, PPARs
may al so control lipid netabolismin the cells of the atherosclerotic

pl ague. PPARs are also involved in a vél@ety of i munol ogi cal and

non-i mrunol ogi cal di seases as is clear from standard text books of

i nt er nal ne £s.are net a 15.di.sgeases, canc

angi ogenesi gﬂ‘% ﬁ%&iﬁf‘ﬂgﬁ? ANERPLGFY §ce @’ﬂs‘&i‘? 18?@05’119:%‘*5#88{1?088%% above
the nuc{1@adst &eRAIMRITIHENRIrdcsptorPRtivatds diflerddt BREsNBS fathwhya thelwsligg, age and
i nvol ved in atherosclerosis. Wile expressed in adi pose tissue this

r ecept OMAPK pafhstyexbREs dNHK al v%&wbwag% SThepeipathvigys divscly or flisgstlyt i on,
PPARg mghdsgm)ﬂy%% %ﬁd'a@m@ate%mﬁé 12 s PEESBEH S YRR AR LOBNES! - c-Fos

infla reover, mcrobes, vialits cognate 20 receptors, typified by

t he BTL RQTFﬂoé‘@é“s%, Niio Y aaddéREByht mida@gmlleﬁ%aﬂmmgp ﬁv@ﬂéﬂﬁm&hwmf 3%
functi fﬂfAﬁ hPERANE hTAiKg Sty @m Hedigahg ﬂl&e@ Bb%&?ﬁ‘a%ﬁ&{ﬁ hehich

m crobi ora an c con |nen ract
Cycl o- omytgen @h&spﬂxo@ﬁ@@)lkBarS ubzdgrodnsl degrasht]on rasf bfBpp elmlesgﬂlmil@hrrtrdrhsigqahbas e,

whi ch | andin s s durin mat j.on,

ol cot bR Bua g Shdt Slet Mtaft, & 1 Ok ARTBHSy Bty idhfte: °

i mpor t agd st PEFVIA AN EETRWHAEBARS B6me lof Bk ipa Ehwedys@OSR Ao be fdcanaeyor y
cytoklnes or hypoxi a-i nduced oxi dative stress can be nedi ated by nucl ear

facklr kapipsr BeeriricigsdiB)e malpculenfneh 25 beympmeneraEh faefat rerertediesitchway
and thi g, BAy @Ktc/ﬁg ﬁfas NEeHeB 5 a0d laﬁom%rx%eaﬂsfsc(@mSM@fpukhwgw Hi gRases in

whi ch S are |nvo such”as inflammuation, pain, cancer (especially .30
coIorec@abnuaﬁu@ﬂyneanﬁhNhaﬁsﬁy1@@Wﬁvmﬁl@é@s&e&ﬁ@S@ph@ﬂ§dt%b@ronal subset s

Fecept orbrrRulie Akt ALY uR L ERE U QGO It e SRR el | e

rapi d pe:pttideahm Qreeld$ apd d)hesatmdx an&sﬁhe@pap’dd@ahl othéi @il tgpeb snm]aehrrdown

transl ocatjon of the . N 029 92 NLO2/ 006 120
aﬁcﬁe&ﬂ R OF aerrsgulaf% 8%?95 Higse l%fgﬁ@rf an%élgma 5‘80?18? In

u ndi f f eD@rHﬂ@feﬁ@hééur@gs cRARLHAO 1B NMPR 16@l ths abRit{ ey elodakite @FovibIfattie (@HRaR.
I n contr ast protects termnallégl di fferentiated human_neur obhl ast oma

cell's fE8H YE%Fé .aps} LisuvienallngySanrediseises pepoalabed HithglysrqeydationpidNIg
that nogmle éggpeﬁ%'gﬂﬁhoﬁ' SRS rdA (el ds RPN dbitingd, SR H A€ AnBdxDcachexia,

di fferentiated hunman neurobl astoma cells express functional Cba receptors.
These r @gmbt, sliateheswe tthyreid|sickafyndeanm o AdDSCBHRmmetgyy bewel disersenttrokeeur onal

ggvﬁ %Els) Ly mhf%%erﬁiﬁ&i'n%ur&%h&géi%ﬁ' AL R0TBLLS M E AR, thRfSHoRHCD

cardlovascular dlsease, psychological disease, post surgical depression, wound healing,

burn-wounds healing and neurodegenerative disorders.
PKC plays an essential role in T cell activation via stimulation of for example AP-1
and NF-kB that selectively translocate to the T cell synapse via Vav/Rac pathway. PKC is
25  involved in a variety of immunological and non-immunological diseases as is clear from
standard text books of internal medicine (examples are metabolic diseases, cancer,
angiogenesis, immune mediated disorders, diabetes etc.)
LPS and ceramide induce differential multimeric receptor complexes, including
CD14, CD11b, Fc-gRIII, CD36, TAPA, DAF and TLR4. This signal transduction pathway
30  explains the altered function of monocytes in hypercholesterolemia and lipid disorders.
Oxidized low-density lipoproteins contribute to stages of the atherogenic process and

certain concentrations of oxidized low-density lipoproteins induce apoptosis in macrophages



Activation of the conplenent system plays also an inportant role in the
pat hogenesi s of atherosclerosis. The proinflamuatory cytokine interl eukin
(IL)-6 iswohspaemmtially involved in the progression of trETiNGRAsES Her e
the conpl enent systeminduces |L-6 release from human vascul ar

snoot h-nmuscl e cells (VSMC) by a G -dependent pathway involving the
generation of oxidative stress and the 1détivation of the redox sensitive
transcription factors NF-kB and AP-1. Modul ati on of conpl enment systemis

important far . broad ranges of, di sorders ch _as_bl ood disorders

| ect | Brigveh girgnb B arBieren s tekbes Thet it By Ed5e nyaed 1R PR asaar

t ranspl aibade8js@sh hontRnckcleebat, atranbidacs, autoi mune di seases, and ot her
i mrunol ogi cal di seases.. D ffer_egt tr nstcri ption factors |i keTNF- kB g@gﬂon

i ntracel | ul aPagrgahPNYisHsreeaized ycUn of the 1ppatedpupngsysiems T gecog

i Vol veds j i dihibdohEal H A48 SIPREEs tosbtiviakioh Bf NFEEBRARtRe MAPRSatBVEYy.t hat
NVPF peptides wll be effective against nmultiple drug resistance. Mreover,

20 dur Geerotlyct Has heerhshesvn Hhat signaling seqwsresgbn dolldike terapian 9 (HeRMondciliees

i nvol ved. | ..t [ I IS RN EHA i L Lace
ol i gope|T°:})]Ig|m%1él§1 ghégggpogﬁ)g g&ﬁ%%sﬂ%% ngl?dgg%%m S, g#’hgg %&ﬁleisﬂgecgfe&%tsfeglgg té\anI

al so bedesadehbon tfteadetlabirmeatgniiorcianterdsBNA depdralestipditsindspasedi€ReBlRs

angi ogenesi s requir.es, nodul ation. Proliferative diabetic.retinopat PDR

0 g B ey 1 Rl 1D dge St P o8 Bl degortinbil BHARE ALY bhR s
neovascyh@htsatihedte (N uniGhaed s@dptaRdhngeiies Modilation obihesd tdcopioed yr ghruse

severe vitreous cavi ti:i bl eedi ng and/ or ret%ﬂ)}gaﬂ1 detachnment. Since N
peptl dedownwEreamysisyltiag pathsy asmara tgpyrtaat fgp the

F.
ere; _ _ %a\?rﬂ?ﬁt‘_nﬂ t"éF’?u%Ff’é‘é‘PQW’&Wal
have thg, (ﬁ)@bﬁé_ d¥ntaQ iAREHLAL Qahddl [idGRLhAIRNI A IARLLAY, AivsphWedity Neddt ANt h
factors (I}I e insulin), pharmacol ogic therapy with certain NVPF peptides
can i nproabakistdaizebéscwithimmainoldgided cappepant oy ulsr disegsas, tHlanbRaWEEN cal
consequenges OIEC hyper gl ycaem a (through nechani sms such as in which al dose

reduct asles,eaﬁ’oersé3 ein kinase C (PKC), PPARs are involved). For this netabolic

control or dib#betdgrdwiiptac@y MINPF-AA QENF-NB AL RBroMiIRAIRDorGHtBnPQ,  AQG
LA LA, A , . VAPALP, VAPALP VLP A ALPCC, MR, L

031 20265 BETPNITI D04 o1 CHANIS AV bV ERRRARTGHT a4 AR JYBNGS i <
in PDR g@mledsibieoflils Ob I eahed MYPL 1h. dhevdore{TEDIGIOAAGN8Y bIeRaPin hetant $eNRtihC
arthritis experinent 5 Mce. NVRL mce were used for this_experinments. Ten
mi ce pePragreEHINGRBNRREras Rtbee PTONRTISD ek patovinghtes BBt eri a and

i nocul ati on. pgnqAkE ess DSy dctWasioRkid SendtidevearlatRdiddRnba ot¥ehlas | oi nt of

responses. DC activation induced by LPS can be separated into two distinct processes: first,

20 maturation, leading to upregulation of MHC and costimulatory molecules, and second,
rescue from immediate apoptosis after withdrawal of growth factors (survival). LPS induces
NF-kB transcription factor. Inhibition of NF-kB activation blocked maturation of DCs in
terms of upregulation of MHC and costimulatory molecules. In addition, LPS activates the
extracellular signal-regulated kinases (ERK), and specific inhibition of MEK], the kinase

25  which activates ERK, abrogate the ability of LPS to prevent apoptosis but do not inhibit DC
maturation or NF-kB nuclear translocation. This shows that ERK and NF-kB regulate
different aspects of LPS induced DC activation. Our DC data and NF-kB data also show the
various effects of NMPF peptide on DC maturation and proliferation in the presence or
absence of LPS. NMPF peptides modulate these pathways and are novel tools for the

30 regulation of DC function and immunoregulation. This opens new ways for the treatment of
immune diseases, particularly those in which the immune system is in disbalance (DC1-

DC2, Th1-Th2, regulatory cell etc.)



spontaneously arthritic NZB/ Wnouse. One of the characteristics of this

st aphyl ococcal strain is that it produces |arge anounts of TSST-1, an
exot oxi n wiatds/eemeer anti genic 10 properties. The bacteri a weameNioualobeswed on
bl ood agar for 24 hours and then reincubated on blood agar for another 24
hours. They were kept frozen at -20 de%ages Cin PBS (0.13 M sodi um
chloride, 10 mM sodi um phosphate (pH 7.148) contai ni ng 5% bovi ne serum

al bumin and 10% di net hyl sul foxi de (C2H6CS) until use. Prior to use, the

bacterial solwution, t hawed, washed in PBS, .and diluted, in .PBS t
achi eve the 8 P&&%ﬁ%@ﬁt FvRHAR B e F%Fu%f)‘él’egwg% 1IIIH§%:IJ napgd Wit h
bact eri gel 41¥esthbH aﬁ@é‘er@ﬁre@é&iﬁéﬂééﬂs \(EkdmacrfPBafdsc Bodellby slhy an\dsaditizl ecletih S

e

were made fromthe tover bacterial solution ,serial%%_djluted, and t hen
cul t ur etheomBhoe aysigaransl thexare alsasppertantingidgingpad baRNEREIBRAE | nj ect ed.

Af 1 = ni et | ‘ . . _ di b
Wit ﬁr PIB ’ méln%th T, EIp e?h&%@nﬁ%ﬁﬁe Moﬂu%%n%ﬂﬁgse@eﬂgbf thedSvhtaahR0 1. P

I'mes two weeks and other group of mce were
t r eald edsignplling gathwibRFat if@otamit fordhg tegafpmest ofvarioms smpamolgsadel tenrditiops
weeks. During. 13 ,days of foll ow eri rtheifl. [ - Aty
nd wei W eatesOR alber doibil et Bk At A RaR B it REbl
m ce wedReh@slvove tnthmohgical daapdnent, Magcylar dissases, imflanfm aigey disezsseanth

i st/ I [ ' | I i nt. I i, €. l.
overy - AbeEa B THEES daghe e RieY HE B GER Me ‘SPoOret BIES JLOE ISR Phems

and/ or sywelih iRth Bitydly 2% ds RS IR 4 tekéytoRife£yad Hairgitineat biiaitsiphyls after
arthritis, a clinical scorlng% arthritic index) was carried out using a

syst@m weroenitivacf dufectinus dges pugh TLBe geanastsellre of 0 to 4 points for
each linmb (Og, rI&eﬂxaé%}a$&anégfeg%%ﬂ backerithnl tdheMGldsitBr&0H PAK
S I'ng an |1 and

erythema; 2, noderate erythema; 3, marked swelling
er yt hempathdyaynaotivate® EAE laindqetimatier git $IBARL ayrbelbha dnath degnsciintion ficteron,

arthritis fregu an i S sured. 30 Results Weight decrease
There m@?@kﬁ%q ﬁ?ﬁ%%%%gﬁéﬁI@ﬁﬁﬁm%ﬁéggéﬁi%ﬁg-tmo groups in weight decrease
(Fig 66). WORRSMEDEF RETANORAMNEG I:tinl RPBButhvowgH TLRainfluecthays hdlige maj or
differences with respect to survivagl (PBS treated.group:. 70%, N treated
gr ot: IV RS SRS R TREP TS B ?ﬁtIPé’t%’HIan?IV?ﬁé‘g G RS e P oo
had a sykidhaedlinhaletardl a db¥and MR it kRALAdoibAendtddnin eiy ¥eteah andt e of 80%
(Fig 67). 5 Severity of arthritis. Clear-cut differences in_severity of

ar t hri t idgsuseulasion in anymerystenelead todifuprispepirpretichiteaseswicd af si bl e from
the ver Yné’aqghﬂ%&ghﬁggeé, Qﬁ%oq&%ﬁﬁliw, Iﬁe&&d&'diétases, pregnancy associated diseases
(like miscarriage and pre-eclampsia), diabetes, atherosclerosis and other metabolic
20  diseases.

Nuclear factor-kappaB (NFkappaB) is critical for the transcription of multiple genes
involved in myocardial ischemia-reperfusion injury. Clinical and experimental studies have
shown that myocardial ischemia-reperfusion injury results in activation of the TLRs and
the complement system through both the classical and the alternative pathway in

25  myocardial infarction, atherosclerosis, intestinal ischaemia, hemorrhagic shock pulmonary
injury, and cerebral infarction etc.

Peroxisome proliferator-activated receptors (PPARSs) are ligand-activated
transcription factors which function as regulators of lipid and lipoprotein metabolism,
glucose homeostasis, influence cellular proliferation, differentiation and apoptosis and

30 modulation of inflammatory responses. PPAR alpha is highly expressed in liver, muscle,
kidney and heart, where it stimulates the beta-oxidative degradation of fatty acids. PPAR
gamma is predominantly expressed in intestine and adipose tissue, where it triggers

adipocyte differentiation and promotes lipid storage. Recently, the expression of PPAR



day 10 arthritic index in PBS treated mce was 2.4 and in NWF treated m ce
was 1.0. At day 13 the arthritic index in PBS treated mce was 3.8 and in
NMPF t r eatwaxb3mzem2was 0.9 (Fig 68). 10 Frequency of art hrRdI/XL02i06&89 NnoO
difference in frequency of arthritis between day 0-6 was observed between
the two groups of mce. Thereafter, continue increase of arthritis
frequency for PBS treated group (100% all@ay 13) but decrease for NWPF
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number of processes such as cancer and inflammation. Moreover, microbes, via its cognate

20  receptors, typified by the TLRs, possess the capacity to regulate PPARg dependent
metabolic functions and as such illustrates the intricate interplay between the microbial
flora and metabolic control in the alimentary tract.

Cyclo-oxygenase 2 (COX2), an inducible isoform of prostaglandin H synthase, which
mediates prostaglandin synthesis during inflammation, and which is selectively

25  overexpressed in colon tumours, is thought to play an important role in colon
carcinogenesis. Induction of COX2 by inflammatory cytokines or hypoxia-induced oxidative
stress can be mediated by nuclear factor kappa B (NF-kappaB). So, inhibition of NF-kB
modulate COX pathway and this inhibition of NF-kB can be therapeutically useful in
diseases in which COXs are involved, such as inflammation, pain, cancer (especially

.30  colorectal cancer), inflammatory bowel disease and others.
Neuronal subsets in normal brains constitutively express functionally competent
Cba receptors. The functional role of C5a receptors revealed that Cba triggered rapid

activation of protein kinase C and activation and nuclear translocation of the NF-kappa B
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sai d Different transcription factors like NF-kB and intracellular signaling molecules such
as different kinases are also involved in multiple drug resistance. So, it is reasonable to
believe that NMPF peptides will be effective against multiple drug resistance. Moreover,

20  our genomic data shows that a number of genes and signalling molecules involved in
tumorogenesis and metastasis are modulated. In addition since oligopeptides have also
effect on angiogenesis, thus these peptides will also be used for the treatment of cancer and
related diseases whereby angiogenesis requires modulation.

Proliferative diabetic retinopathy (PDR) is one of the major causes of acquired

25  blindness. The hallmark of PDR is neovascularisation (NV), abnormal angiogenesis that
may ultimately cause severe vitreous cavity bleeding and/or retinal detachment. Since
NMPF peptides have angiogenesis stimulatory as well as inhibitory effects and have the
ability to modulate intracellular signaling involved in growth factors (like insulin),
pharmacologic therapy with certain NMPF peptides can improve metabolic control (like

30  glucose) or blunt the biochemical consequences of hyperglycaemia (through mechanisms
such as in which aldose reductase, protein kinase C (PKC), PPARs are involved). For this
metabolic control or diabetes (type 2) NMPF (LQGV, VLPALP, VLPALPQ, GVLPALPQ,

AQG, LAG, LQA, AQGV, VAPALP, VAPALPQ, VLPALPA, LPGC, MTR, MTRYV, LQG,
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injection with bacteria one group of mice were treated i.p. with PBS, 3 times per week for
two weeks and other group of mice were treated i.p. with NMPF-6 (100 micro-gram), 3

20  times per week for two weeks. During 13 days of follow-up period arthritis severity,
mortality and weight decrease was measured.
Clinical evaluation of arthritis. All mice were followed up individually. The joints, i.e.
finger/toe and wrist/ankle were inspected visually at regular intervals, i.e. at least every
second or third day. Arthritis was defined as visible joint erythema and/or swelling of at

25  least one joint. To evaluate the intensity of arthritis, a clinical scoring (arthritic index) was
carried out using a system where macroscopic inspection yielded a score of 0 to 4 points for
each limb (0, neither swelling nor erythema; 1, mild swelling and/or erythema; 2, moderate
swelling and erythema; 3, marked swelling and erythema; 4, maximum swelling and
erythema (moribund mice). In addition, arthritis frequency and weight was measured.

30
Results
Weight decrease : There were no differences found between the two groups in weight

decrease (Fig 66).
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measured. Differences were visible from the very beginning and increased with time. At
day 10 arthritic index in PBS treated mice was 2.4 and in NMPF treated mice was 1.0. At
day 13 the arthritic index in PBS treated mice was 3.8 and in NMPF treated mice was 0.9
(Fig 68).

10  Frequency of arthritic mice: no difference in frequency of arthritis between day 0-6 was
observed between the two groups of mice. Thereafter, continue increase of arthritis
frequency for PBS treated group (100% at day 13) but decrease for NMPF treated group
(50% at day 13) (Fig 69).

In conclusion, these results show that NMPF-6 (VLPALP) treatment prevents mice from

15  development of arthritis and even profoundly decreases the severity of arthritis.

Osteoclastogenesis Assay

A delicate balance between bone resorption and bone formation is critical for the

20 maintenance of bone strength and integrity, wherein bone-resorbing osteoclasts and bone-
forming osteoblasts play central roles. In fact, this physiologic process, termed bone
remodeling, must be regulated strictly, and tipping the balance in favor of osteoclasts
causes bone destruction observed in pathological conditions such as autoimmune arthritis,

periodontitis, (postmenopausal) osteoporosis, Paget's disease and bone tumors

25  Regulation of osteoclast differentiation is an aspect central to the understanding of the
pathogenesis and the treatment of bone diseases such as autoimmune arthritis and
osteoporosis. Excessive signaling by RANKL (receptor activator of NF-kappaB ligand), a
member of the tumor necrosis factor (TNF) family essential for osteoclastogenesis, is
thought to contribute to such pathological conditions. Joint destruction because of matrix

30  degradation and excessive bone loss characterizes inflammatory bone diseases such as

osteolysis, osteoarthritis, and rheumatoid arthritis. Accumulation of inflammatory cells and
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their secreted products at the inflammation site attracts osteoclasts and their precursor
cells, leading to further deterioration of the bone component. Tumor necrosis factor-alpha,
interleukin-1 (I1-1), and RANKL (also known as OPGL and ODF), are abundant in sites of
inflammation and are known to promote osteoclast recruitment, differentiation, and
activation. Osteoclast differentiation per se requires activation of the RANK/RANKL
pathway.

The role of RANKL and TNF-alpha in osteoclast (OC) formation has been established
clearly. To determine the effect of NMPF osteoclast formation, we used bone marrow (BM)
cells and RAW 264.7 mouse monocytes as a model system for the differentiation of

multinucleated osteoclasts.

OC Generation and Characterization: OC were generated by culturing BM cells with
recombinant soluble RANKL (20 ng/ml) and M-CSF (10 ng/ml) for 7 days with or without
NMPF (10 microgram/mL). OC were also generated by culturing RAW 264.7 cells with
RANKL (20 ng/ml) without M-CSF or with TNF-alpha and treated with NMPF. Both
culture systems generate large numbers of TRAP* multinucleated cells, which express
typical OC markers. Osteoclast formation was measured by quantitating the presence of

multinucleated TRAP positive cells (more than three nuclei) using cytochemical staining.

Results: As anticipated, we observed a marked inhibition of ligand (RANKL; MCS-F; TNF-
alpha) induced osteclastogenesis, when cells were co-incubated with those peptides capable
of inhibiting NF-kappaB activity. The ability of this set of peptides to inhibit osteoclast
formation was observed in the BM as well as in the RAW 264.7 model systems, as
evidenced by a reduced number of multinucleated, TRAP positive cells compared to control

cells which had only received ligand.



10

15

20

25

30

PCT/NL02/00639

WO 03/029292
124
CLAIMS
1. A method for modulating expression of a gene in a cell comprising providing said

cell with a signalling molecule comprising a peptide or functional analogue thereof,

2. A method according to claim 1 wherein said peptide is selected from the group of
peptides LQG, AQG, LQGV, AQGV, LQGA, VLPALP, ALPALP, VAPALP, ALPALPQ,
VLPAAPQ, VLPALAQ, LAGV, VLAALP, VLAALP, VLPALA, VLPALPQ, VLAALPQ,
VLPALPA, GVLPALP, LQGVLPALPQVVC, LPGCPRGVNPVVS, LPGC, MTRV, MTR,
VVC, and functional analogues or derivatives thereof.

3. A method according to claim 1 or 2 wherein said signalling molecule modulates

translocation and/or activity of a gene transcription factor.

4, A method according to claim 3 wherein said gene transcription factor comprises
a NF-kappaB/Rel protein.
5. A method for identifying or obtaining a signalling molecule comprising a

peptide or functional derivative or analogue thereof capable of modulating expression of a
gene in a cell comprising providing said cell with a peptide or derivative or analogue thereof
and determining the activity and/or nuclear translocation of a gene transcription factor.

6. A methbd according to claim 5 further comprising determining whether said
signalling molecule is membrane-permeable.

7. A method according to claim 5 or 6 wherein said gene transcription factor
comprises a NF-kappaB/Rel protein.

8. A method for identifying or obtaining a signalling molecule comprising a
peptide or functional derivative or analogue thereof capable of modulating expression of a
gene in a cell comprising providing said cell with a peptide or derivative or analogue thereof
and determining relative up-regulation and/or down-regulation of at least one gene
expressed in said cell.

9. A method according to claim 5, 6 or 7 further comprising determining relative
up-regulation and/or down-regulation of at least one gene expressed in said cell.

10. A method according to claim 8 or 9 further comprising determining relative up-
regulation and/or down-regulation of a multitude of genes expressed in said cell.

11. A method for identifying or obtaining a signalling molecule comprising a

peptide or functional derivative or analogue thereof capable of modulating expression of a

gene in a cell comprising providing a peptide or derivative or analogue thereof and
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determining binding of said peptide or derivative or analogue thereof to a factor related to
gene control.

12 A method according to claim 11 further comprising providing a multitude of
peptides or derivatives or analogues thereof and determining binding of at least one of
said peptides or derivatives or analogues thereof to a factor related to gene control.

13. A method according to claim 11 or 12 wherein said factor related to gene
control comprises a transcription factor.

14. A method according to claim 13 wherein said transcription factor comprises a
NF-kappaB-Rel protein.

15. A method according anyone of claims 11 to 14 further comprising providing a
cell with said peptide or derivative or analogue thereof and determining the activity and/or
nuclear translocation of a gene transcription factor in said cell.

16. A method according to anyone of claims 11 to 15 further comprising providing a
cell with said peptide or derivative or analogue thereof and determining relative up-
regulation and/or down-regulation of at least one gene expressed in said cell.

17. A signalling molecule useful in modulating expression of a gene in a cell and
identifiable or obtainable by employing a method according to any one of claims 5 to 16.
18. A signalling molecule according to claim 17 selected from the group of peptides
LQG, AQG, LQGV, AQGV, LQGA, VLPALP, ALPALP, VAPALP, ALPALPQ, VLPAAPQ,
VLPALAQ, LAGV, VLAALP, VLAALP, VLPALA, VLPALPQ, VLAALPQ, VLPALPA,
GVLPALP, LQGVLPALPQVVC, LPGCPRGVNPVVS, LPGC, MTRV, MTR, VVC, and
functional analogues or derivatives thereof.

19. A signalling molecule capable of modulating expression of a gene in a cell
comprising a peptide of at most 30 amino acids or a functional analogue or derivative
thereof.

20. A signalling molecule according to claim 19 wherein said peptide is an
oligopeptide of from about 3 to at about 15 amino acids long.

21. An inhibitor of NF-kappaB/Rel protein activation comprising a signalling
molecule according to anyone of claims 17 to 20.

22. Use of a signalling molecule according to anyone of claim 17 to 20 for the
production of a pharmaceutical composition for the modulation of gene expression.

23. Use according to claim 22 for the modulation of gene expression by inhibiting NF-

kappaB/Rel protein activation.



