WO 031029292 PCT/ NL02/ 00639 2 4 MAR 705 TILE: GENE REGULATORY PEPTIDES In
the United States this application is a continuation,-in-part of US
application 10/028,075 filed nmenber 21, 2001. 5 Gene control is gener

t hought tWDO¥EAIR2at four levels: 1) transcription (eitherPCTMRAR208630on or
termnation), 2) processing of primary transcripts, 3) stabilization or
destabilization of nRI Aa, and 4) nRNA transl ation. The pri mzxm%@l on of
gene control in cep to adjust the enzymati c nachinery of th o'its
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MRNA | hﬁlﬁqghﬁ&mﬁl so inportant in eukaryotic gene control. These steps
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mi & egul atuwaﬁnmyrthqiw@é%@mégmaewwwﬂm alphothithe levels of Where i n

unacel EHEQ&!E a:ﬂ|§l§§: hiic f . I
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the eell nucleus, differential atabilization of mRNA in the ¢ytoplasm, and differential

20  iranslation of mRNA into protein are also important in eukaryotic gene conirol. These
steps define the regulatory decisions in a transcriptional cireuit and mieregulation at any
stage can result in a variety of diseases.

Where in unicellular orpganisms, be it of prokaryotic or evkaryotic origin, a cell’s

respomse te s environment is influenced by many stimuli from the outside world, reflecting

25  the ofien widely variable environment of the single cell, most cells in multicellular
organisms experience a fairly constant environment. Perhaps for this reason, genes that
are davoted to regponses o environmental changes consiitute a much smalier fraction of

the total number of genes in multicellular organisms than in single-cell organisms.
As said above, calls veact 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, hnrmnnes and neumtmnsm:l.tbera) Cells can
both sense and produce gignals, This makes it pnsmhln for them to communiedte with each



PCTI NUMD639 2 ~ MAR 2006 other. In order to achieve this, there are conpl ex
si gnal -sensing and -producing mnechanisns in uni- and nmulti-cellular

organi snms. Two groups of chem cal signals can be distinguished:
menbr ane- per neabl e and nenbrane-i nperneabl e signals. The nenbrane- perneabl e
si gnal nol e¥QI0&4298B¥nprise the 5 large fanily of steroid WPEAMNAYEEIB5Uch as
estrogens, progesterone and androgens. Steroids pass the ppasn ggnbrane
and bind to specific receptors, which are |ocalized in the cytoplasm or

nucl eus of the cell. After binding of the hornone, the receptor undergoes a
conformati onal change. The receptor is then able to bind to DNAitself or to
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nmol ecul ar_ si gnal s, |evels and nechanjsns. Firstly, it is .reasoned that
specific t@?’@%ﬁﬂ%@*’%@%@&%@‘ﬂé& £l %Wgﬁlﬁféwqr‘sg_ene can
respond. SecOntik¥most SRrk@erikic SXELLSENORQRemRAt At bemedl Sn(hulticslldlite St ep
or steps) in the chain of events leadijng fromthe transcription of , DNA to
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Spec 'fo}' ¢ a\é@v&g&%%gggﬁgﬂ kBl ﬂ@rﬁ%ﬁn& These developmental deciriona include not only

thoee related to the development of an organism oer se, a3 for example can be seen during
embryogenesis and organcgenesis or in responsge to diseasa, but also relate o the
differentiation or proliferation or apoptosis of those cells that merely carry out their genetic
program essentially without leaving progeny behind.

A Such cells, such as skin cells, precursors of red blood cells, lens cells of the eye, and
antibody-producing ceils, 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.

I is generally reasoned that there are at least three components of gene contral:
melecular signals, lsvels and mechanisms. Firstly, it is reasoned that specific signelling

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

" mare levels (i.e,, the step or sbeps) in the chain of events leading from the transcription of
DNA to the use of mRNA in protein a:,r:;i:hesis. Thirdly, at each of those levela, specific



3 24 MAR 2016 nol ecul ar nmechani sns are enployed to finally exert the control
over the gene to be expressed. Many genes are regulated not b a signalling
nol ecul e that enters the cells but by nolecules that bond to specific
receptors_on the surface of cells. Interaction between cell- surface

recept or YEAY'PREi 1 1i gands can be fol lowed by a cascade GIVINHEMWP| ul ar
events including variations in the i ataraoellular levels of so |led second
messengers (diacyl glycerol, Ca2*, cychic nudeotides). The gecppdygessengers
in turn lead to changes in protein phoephorylation through the action of
cyclic AMP, cyclic GWN calciumactivated protein kinases, or protein kinase

C, whi sible6lnd tidelishi@thshive dindliyr €6 fihallyl Sxevbithe ddbhtdohovdrahe fo ¥e0 bi ndi ng of
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transcription only of genes with a binding site for active NF-kappaB. WO
031029292 One of the clearest examples of aclivation of a pre-existing inactive transcription

20  factor following a cell-surface interaction is the nuclear factor (INF)-kappaB, which was
originally detected becanse 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. Bacuerle and IJ. 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 inbibitor. Treatment of the isolated
complex in vitro with mild denaturing conditions dissociates the complex, thus freeing NK-
kappaB to bind to ite DNA siie. Release of active NF-kappaB in celis iz now known to occur
after a variety of stimuli including treating cells with bacterial lipopolysaccharide {LPS)
and extracellular polypeptides as well as chernical molecules (e.g. phobal esters} that

30 stmulate 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 traneloeated to the cell nuclens to stimulate transcription only of genes with, a
binding site for active NF-kappaB.



4 PCT/ NI A2{01}639 2 4 MAR 206 The inflammatory response invol ves the
sequential release of nediators and the recruitnment of circulating le o
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medi at ors TREV"RBG. 7:1294; 1). This response is self-|i maumgandy

resol ves through the xel ease of endogenous anti-inflammatory_nedi ators and
the clearance 5 of inflammatory cells. 4The persi stent accumu at¥balland
activates of |eukocytes is a hallnmark™of chronic inflammation. Current
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NF- kappaB i nhibition vary widely and range fromrheumatoid _arthritis,
at her o&eqes} geAts, aneptasisiras besn ddésdited asmmompertagt meshaaiswfoythe resolnlien ah
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consi der ed Con@dering il -kiagpah i thbught I9ndynappbe 8 philneariy Rffettbgbf disease
Copg et L & B lin F ol et 20, §8%h%), mimeres Moy s\ Mderway b develop
safe inhibitors of NF-kappaB to be used in treatment of both chronic and acute disease
situntions. Specific inhibitors of NF-kappaB should reducs gide effects asseciated with
drugs such as NSAIDS and glucocorticeids and would offer significant potential for the
treatment of & variety of human and anbmal diseases. Specific diseases or syndromes where
25  patients would benefit from NF-kappaB inhibition vary widely and range from rheumateid
arthritis, athercsclerosis, multiple sclerosis, chronic inflammatory demyelinating _
pelyradiculoneuritis, asthma, inflammatory bowel dizease, to Helicobacter pylori-associated
pactritis and other inflammatory responses, and & variety of drugs that have effects on NF-
kappaB activity, such ag corticosteroids, sulfasalazine, b-aminosalicylic acid, aspirin,
30 tepoxakin, leflunomide, curcumin, antioxidants and proteasome inhibitors. These drugs are
considexed to be non-specific and often only applicable in high concentrations that may end
up taxic for the individual treated. ‘
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transcription factors can thus be activated by renobval of an inhibitor, as
is the case with NF-kappaB, or, alternatively, by assn Lion of two (or

mar e) proa‘ﬁvf‘3 gi'gaher of which is active by itself as in the case of
interfero -a?ﬂﬁ ““stimulated Itor (D.R Levy et al., 1989FCEN&2MEEY

Devel opnment 3:1362). After interferon 5 al pha attachee to its cell-surface
receptor, one of the proteins is changgd within a nminute or 1Y Bisitland t he
two can conbine. The active (conbined) "factor is then translocated to the
cell, nucleus to stinulate, transcription only of genes with a binding site
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Mol eculg$ adindaldis@sdlOWN as response el enents. Anot her exanple of a snell
mol ecul e that is involved in ngulation of gene expression is ethylene, a

gas that fofitherdmpical ¢xsmmplessofisianabiip welerdlns thatgdfeckpennaspvesdionyia odlf r ui t
ol ot e RSB B o WALIDRGRR: hEONR, ERE LR BhcBNlS Shalod O0 21 ©
G ven ghevihifattosauch ok EGF, VEGB Uit wran. f actors in gene regul ation, the
melhods To FBERergHeFBpE S e PR TS e s e goa
at  t hethdtta@flPiendiriptid8"Bdaie S6260i0 hatagies 230 adliBle IAVBAL eXeIaliares, TR
unearthed _ap insight in the biology and, physiol ogy of the

can diffuse into cells. They affect transcription by binding to gpecifie intracellular receptors

that are site-specific DNA-binding molscules. Other examples of signalling molecules that

enter the eell and act intm—callularlyl are thyroid hormone (Ts), vitamin D and retincic acid,

20  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

maolecules are also Imown aa regsponse elements.

Another example of a small molecule that is invelved in repulation of gene
expression is ethylene, a gas that for example induces the expressien of genes involved in

26  fruit ripening. Also, szaall plant hormones, known as auxines and cytokinins regulate plant
. growth and differentiation directly by regulating gene expreasion.

Given the eritical role of repulatory factors in gene regulation, the development of
artificial or gynthetic 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
nzture of regulatory factors in gene regulation in cellular organiems that allows for an



nature of regulatory factors in gene regulation in cellular organisns that
OChns for an WD 03/029292 6 PCTII L02/ 00 39 2 4 MAR FOQO unexpect ed fast
progress gg?the i dentification and devel opnent of an artificial or synthetic
conmpound 2 a gene regulator, and its use as new cREFNAROWIity for
the production of a pharmaceutical conmposition or its use in the treatnent
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20 Functional derivative or analogue herein relates to the signalling molecular effect or
aciivity as for example can be measured by measuring nuclear translocation of a relevant.
transceription factor, such as NF-kappaB in an NF-kappaPB assay, or AP-1 in an AP-] assay,
or by another method as provided herein. Fragments can be gomewhat (ie, 1 or 2 amino
acids) smaller or larger on one or hoth sides, while atill providing functiona! activity.
26 A screening method aceording to the invention is alzo provided wherein the method further
comprises determining whether said gene transeription factor regulates the franscription of
a cytokine, as for example measured by detecting cytokine transeript levels or the actual
presence as such in the treated eall or animal, or wherein said pene transcription factor
comprises & NF-kappaB/Rel protein, or by determining relative up-regulation and/er down-
30  repulation of at least one gene of interest expressed in said cell or of a multitude of genes
expressed in 2aid cell, as easily can be done with gene chip technology or any of other
methnds hersin explained.



expressed in said cell, as easily can be done with gene chip technol ogy or
any of other nethods herein explained. WO 031027292 7 PCT1INLO7JQ063' 2 4
MAR 700f i Tge i nvention al so provides a screening nmethod for ident ing or
obt ai ni ng P&y nol ecul e conprising a peptide or fundUToILOMESH vat i ve
or anal ogue thereof capable nodulating expression of a gene in a cell be it
invitro or in vivo in an experinental .animal such as a nmonkKeyMsr img snal |
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90 chemical antities useful in human or veterinary therapy, based on using the lsad peptide
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  proteios. For identifying peptides useful in crop eultivation, seversl plant protein data
bases are available.
In a preferred embodiment, a sereening method according to the inveniion iz provided
wherein lead peptides in said Bibrary are selectied under guidance of proteolytic site
prediction, such as peptides that are predicted or deemed {o 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-molecnles:
TMTRVLQGV, VLQGVLPAL, VLPALPQVVCNYRDVR, VOCNYRDVRFES],
LPQVVCNYRDVRFEST. In another embodiment, & screening method is provided wherein
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or lysine- or praline-rich 25 8ept|des I .e. having nore than 50%
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r esi duedgssichlly hmmmemdda{ahekpewmmphd@n@mﬂmmﬁhm omegalt esult in
bi (y gl caki afwl v te%, such as antidiuretic hormone, oxytocin, thyrotropin-releasing hormone,
gumﬂnmpm-mleaamg hormone, somatostatinsgasirin, cholecystokinin, snbatance-P,
enkephaling, newrotensin, angiotensing, and derivatives or equivalents thereof have
distinet 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, t.e. having more than 50% of arginine, or 50% of lygine or 50% of proline, or
having more than 50% argirine apd lysine, or more than 5% arginine and proline, or more
than 50% lygine and preline, or more than 50% arginine and lysioe and proline residues,
have distinct membrane-permeation properiies 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
kysine- or proline-rich peptides. It is preferred that the peptides of the invention and for use
ao lead peptide in a gcreening 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



However, the present invention relates to snmall peptides other than
classically 30 known neuropeptides or peptide hornones, and other than the
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preferred P2 peptides of the invention and for use FEINIAAHMGeptide in
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starti ng point as well. Sgem fic nmention deserve ho en proteins as
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proteins, protein phosphates, come to mind fivet when selerting polypeptide sequence from
which lead peptides are designed Other proteins can be taken as starting point as well.
Specific mention deserve pathogen proteins a8 starting point. For examples, it is worthwhile
selecting such proteins from parasite pathogens, especially of those organismas that live for
25 & certain time in a particular endobiontic relationship with their host, such ae is the case
with Taenia spp, leading to cysticereosis in man and animals, as with Schigtosoma spp, as
with malaria, or Trypanogoma, Giardia spp, Dietiocaulus spp, ete. (hher pathogens that
deserve attention are intracellutar organisms such ag found among (myeoybacteria and

viruses

30 Iu one embodiment is preferred to perform such testing as provided herein systematically,
based for example on a combinatorial chemisiry format wherein a multitude of lead
pepiides (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, wherehy such



deserve attention are intracellular organi sms such as found anong
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25 oce P o 4Bl BpierRiaR CpepRRBisat Je Aok sl Al Ao b el oni ¢
gonadot pl c As said, lead peptides can be derived from naturally amurnng polypeptules such as
20 mpatural profein molecules. Lead peptidee containing 3 to 15 amino acids ave preferably
used. They may be tested in a randem fashion, being derived from the protecme of the
arganism under study. Lead peplides may comprise overlapping amine acid sequences as
well as peptides that are the result of a predicted chemical or enzymatic cleavage / digestion
of a polypeptide. Lead pepiides can be linear peptides as well as cyclic peptides. A naturally
25  oceurring protein can be an endogenous proiein such as human chorionic gonadotropic
hormone (hCGE). Purther, it can for example be a peptide derived from a pathogen
polypeptide such as Bordeiella, Yersinia, Tozoplasma gondii and African Swine Fever
Virne. As said, many pathogens have evolved mechanmisms to counteract or escape the host
immupe response by inhibiting NF-kappaB activation and suppressing the npreguiation of
80 proinflammatory cyiokines. On the other hand, some viruges, incloding HIV-1, CMV and
SV-40, take advantage of NF-kappaB as a hogt factor that is activated at sites of infection.
A method is provided for stndying host-pathogen interactions eomprising determining the
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ther eOfan(J:i%Q alt):&a other than Ala as well, for example with D-amine acide. In one embodiment, a
peptide derived from a naimrally occurring polypeptide is identified as being capable of
20 modulating pene expression of a gene in a cell. Subsequently, various synthetic Ala-
mutanis of this lead peptide are produced. These Ala-mutants are screened for their
enhanced or improved capacity to regulate expresgion of A gene compeared to lead
polypeptide.
Furthermore, a lead peptide, or a modification or analogue thereof, can be
25  chemically synthesised using D- and / or L-sterecisomers. For example, a lead peptide that
- iz a retro-inveree of an obigopeptide of natural crigin is produeed. The concept of
polypeptide retro-inversien (assemblage of a natural L-amino acid-containing parent

sequence in reverse order using D-amino acids} has been applied successfully to synthetic
peptides. Reiro-inverso modification of peptade bonds has evolved into a widely used

30 peptidomimetic approach for the design of novel bicactive molecules which has been applied
to many families of biclogically active pepiide. The sequence, aming acid composition and
length of a peptide will influence whether correet asgembly and purification are feasible.
These factars aleo determine the salubility of the final product. The purity of a crude
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expr esgthfting poidt sfivach peptide mng cfebteda pepir iidanch between hydrophilic and
20  hydrophobic residues. A change in the number of Cye, Met, and Trp residues contained in
individual peptides may produce a similar effect. In another embodiment of the invention, a
lead peptide capable of modulating gene expression is a chemically modified peptide. A
peptide modification includes phosphorylation (&.¢ on a Tyr, Ser or Thr residue), N-terminal
acetylation, C-terminal amidation, C-terminal hydrazide, C-terminal methyl ester, fatty
26  acid attachment, sulfonation {tyrosine), N-terminal dansylation, N-terminal suesinylation,
tripalmitoy]-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
procese of leadpeptide optimalization,
Synthetic peptides can be obtained nsing various procedures known in the art.
30 These include 2olid phase pepiide symthesis (SPPS} and sclution phase organic synthegis
(SPOS) technologies, SPPS is a quick and eagy approach to synthesize peptides and small
proteins. The C-terminal amino acid is typieally attached to a crogs-linked polystyrene resin
via an acid Iabile bond with a linker molecule. This resin is insoluble in the solvents nsed
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removal of the s:tde chain protecting groups. The solution is at Ieast 52% TFA, and the Test
20 a mixiure of phenol, thicanisol, water, ethanedithiol (EDT), and triisopropylsilane (T1S),
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 predpitated and washed in
tert-butyl methyl ether, and analyzed or purified as desired.
An important link in any polypepiide chain is the amide bond, which is formed by
25  the condensation of an amine group of one amine acid and a carboxy] group of another. The
replacement of key amide bondg in peptide fragments by isosteric groups has recently
received considerable attention as a posgible 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
‘30  isosteric group such as a ketomethylene or a trans-alkene group. Classically, well-defined
malecules were systematically modified and the product compounds analyzed for improved
biokogical activity. Newer combinatorial chemistry methods allow the synthesis of a large
population of gimilar eompounds. This is generally followed by the selection, or sereening, of
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port i onareAkboubiibed after coupling and the synthesis cycle is completed, This "eplit and mix”
20 approach has the advantage of yielding a unigque sequence on each support bead aned
variability in synthon reactivity can be correcied by varying the coupling conditions.
Peptide eyntheeis, where variations in reactivity between amino acids are significant,
requires the "split and mix" approach. Head-to-tail cyelization of peptides on the resin
provides a facile route 1o cyelic compounds. In addition to general advantages of solid phase
35  aynthesis, such as high efficiency and easy purtfication, head-to-tail cyclization of peptides
on polymer supports provides minimal risk of intermolecular reactiona {e.g., dimerization
and oligopmerizaiion), even under high concentration. This i8 another advantage over
golution chemistry which requires high dilution conditions to aveid intermolecular side
reactione of the linear peptide.
30 In one embodiment, a method is provided for identifying or obtaining a signaling

mojecule comprising a peptide or functional derivative or analogue thereof capable of
modulating expression of 2 gene in a cell comprising providing said cell with a peptide or
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teet entities (herein also called lead peptidee) preferably of about 3 to 15 amino acids in
length {more preferably 4 to 9, or even better 4 to 6) for each and every combination of
20 amino acids or amino acid derivatives known, and then contacting each of said lead
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 peptade library wherein for example
lead peptides are selected on the basis of their occurence in endogencus (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 profeolytic 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 litwary are derived from a protein
30 Bsequence by selecting and synthesizing peptide fragments in an overlapping fashion from
the protein in question (preferably short fragments of 4 to b amino acids long congidering
the amount of work involved when testing longer peptide sequences in an overlapping
fashion), whereby the overlap ean for example be 1, 2 or 3 amino acids or whereby all but 1
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A further meihod is provided for obiaining information about the capacity or tendency of an
Yead peptide, or a modification or derivative thereof, {o regulate gene expression wherein
information is obiained ueing microarray technology. Microarray technology makes use of
the sequence resources created by penome sequencing projects and other sequencing efforts
25  to answer the guestion, what genes are expressed in a particuiar eell type of an orlgan;ism.
at a particular time, under particwlar conditions. Microarrays expleit the preferential
binding of complementary single-siranded nucleic acid sequences. Microarraye allow a
systematic examination of the gene expression profile in cells, There are several namer for
this technology - DNA microarrays, DNA arraya, DNA chips, gene chips, and others. A
30  mieroarray is typically a glass (or some other material) slide, onto which nucleic acid
molecules, auch ag DNA or RNA, are attached at fixed loeationa (spots). There may be tens
of thousands of spois on an array, each containing a huge number of identical DNA
molecules (or fragments of identieal molecules), of lengths from twenty to bundreds of



proteins, 5ransferasea, Zinc finger protein, Spliceosmal proteins, HMO (high
nmobility group protein), ROS (reactive oxygen species), superoxi daaes,
super oxi de di shutase, Proto- oncogenesftunmor suppressor genes,
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the microarray. Labelled gene products from the extracts hybridise to their complemnentary
20 sequences in the spots due to the preferential binding - complementary single stranded
nncleic acid sequences tend to attract to each other and the longer the complementary
paris, the stronger the attraction. The dyes enable the amount of sample bound to a spet to
be measured e.g. by the level of fluorescence emitted when a fiuorescent dye is excited by a
laser. If the RNA from the sample in condition 1 is in abundance, the spot will be green, if
_ 25  the RNA from the sample in condition 2 is in abundance, it will be red. ¥ both are equal,
the spot will be yellow, while if neithor are present it will not fleoresce and appear biack.
Thus, from the fluorescence intensities and eolours for each =pot, the relative expression
levels of the genes in both samples can be estimated.
Aa 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 Jead peptide, or a
modifiration or derivative thersof Alse included is 8 control sample containing at least one




condition 1 and a red dye for cells at condition 2 (to be nore accurate, the
| abelling is typically done by synthesizing single stranded DNAs that are
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sever al regporibes fo Rdeftor igonists on aptsgbristse threabmglo® sdmbidatieh bf iosohyEintandxposed
to 26!’.] COP " ?1(11 another embodiment, a cell is exmfacted with a microbial agent such as bacterial
lipopolysaccharide (LPS) or even intact baeteria {e.g. Escherichia coli, Boriudella pertussis,
Staphylococcus oureus) to induce an immune response. A typical experiment involves a
series of parallel samples comprizing at least one cell, wherein each sample provided with a
different lead peptide, or a modification or derivetive thereaf, in combination with a
25  compound known o alter the pene expression program in said cell. In another embodiment,
such a compound and a peptide are added to a esll simultaneously. In yet another
emhbodiment, a pepiide 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 penes using a microarray. ¥rom this
30  inventory, the modulatory effect of a peptide on gene control can be readily determined.
Provided iz also a method for identifying or obtaining a signalling molecule
compriging 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



15 known to alter the gene expression programin a cell and subsequently
provided with a peptide according to the invention. Conpounds i nclude
recept or %ni ste, receptor antagonists and ot her conpounds known i nduce
altered g BHcription. Alao included are conpounds VTESHARINGE
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( CE-I(-)) ' o@erﬁ%%%s-%%ﬁﬁ%d gene transduction, caﬁunic liposome fransfection systems {e.g. using
Lipofectin, Lipofectamine, DOTAT or Fugene reagent} and electroporation technigques.
Mixing a liposomal transfection reagent with DINA results in spontanecusly formed stable
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
25  DNA into the cytoplasm. This method of DNA transfer ie very gentle, avoiding eytotoxic
effectn, so that cells can be transfected with hieh efficency. Transfection of a cell with a
reporter gene econstruct can be iransient or stable. Provided is a methed to determine the
modulatory effect of an lead peptide on gene expression by expesing a transfected cell o an
lead peptide according to the invention, or a mixture thereof, and assaying for reporter pene L
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 aseay the activity of one or more other transcription
factors may also be used. A huciferase reporter gene construct can be placed under the



can be attached to other sequences so that only the reporter protein is nmade
or so that the reporter protein Is fused to another protein (fission
protein). Reporter genes can "report” lmany different properties and events:
the strenfY®OM Mot ers, whether native or nodified for PEEMEOZEMIENEt i CS
studies; the efficiency' of gene delivery systens; and the IflClency of
translation initiation signals. A repo?ﬁer gene construct ca WéR ¢Hanst ect ed
into a cell, e.g. a laboratory call. usi ng one of the many
transfection techniques known in the art |ncluding t hose using
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promotor construet containg a different reporter gene. In one embodiment of the inventien,
a cell is provided with more than one reporier gene construct to determine the effect of a
peptide or a derivative or analogue thereof on transcriptional activity. For example, a eell is
po-transfected with two or even three different plasmids, each containing a distinet
26  fluorescent reporter gene fused downstream of a distinet 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 produets of the co-dransfected reporier constructs
are easily distinguished from each other. Interesting reporter genes that can be used in co-
tramsfection reporter pene 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 inveniton, the activities of each fluorescent reporter
gene iz measuved by flucrescence detection nsing a suitable optical filter set, like a multi-
band filter set. WMulti-band sets are used for multiple labelting and simultaneous viewing of



hi gh -throughput format. This is especially advantageous when perform ng
several rounds in screening for gene regulatory effects of a peptide, for
exanple in the process of lead peptide aptimalization. In these types of
assays, iﬂ”?gyﬁggperred to focus on a small nunber 15 of AGINH3B63r onDt es
el ements. For exanple, cells can be trausfected with a reporter gene
construct for the detection of NFkappaB#activity, or\Mtr1213@ﬁmqgmg gene
construct for AP-1 activity or with a®eporter construct designe o]
readily determ ne NFAT-1 activity. Cells can be transfer in parallel with
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20  provided herein furthermore allows at random testing of a multiplicity of oligo- or
leadpeptides, leading to antomated combinaterial chemistry formats, wherein a great many
of candidaie signal molecules are being tested in a (if so desired at randem) pattern for
their reactivity with a molecular library of synthetic pepiides representing potential signal
molecules allowing the rapid detection of particularly relevant molecules out of bens of
20  thousands of (combinations of) molecules iested. In a preferred embodiment, the invention
provides a method wherein said lead paptides, or at least their activities, are pogitionally or
spatiaily addressable, e.g. in an array fashion, if desired aided by computer directed
localieation. 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 thersof capable of modulating
expression of a gene in a cell comprising providing said cell with a lead peptide or 2
derivative or analogue thereof and determining the nuclear {ranslocation of a gene



10 induce an increase in luciferase activity conpared to untreated control
cells, in which there may only be a | ow basal |evel of NP-kappaB-dependent
transcriptional activity. Subsequently, or sinultaneously, at |east one
peptide sHEPEVRR20f being capable to nodul ate gene expr EEIMEAZIGIBdded.
Then, the effect of said peptide on LP -imuced luciferase activity is
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conprising cells which only received L but no peptide. Using a nmethod for
identifying or obtaining a signalling nolecule conprising a peptide or
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t he tr oppkidests doriveliives tharasfothae idHibit be dghice traaneptigial aotifatingn a sdbhy-as
G:%{INFK::%H basis. Assgays are performed in standard, high-density microplates, where
measurements of the rate and extent of transeription factor {ranslocation are made in
intact cells, providing biologically representative information. Kite are available in various
sizes. A kit containing reapents for 480 assays can for instance be used in a phase of
evaluating the gene modulatory activity of a relatively sinall amount (like in the range of 10
25  to 15 ) of peptide fragments derived from a naturally cocurring polypeptide. This can result
in the identification of a few leadpeptides which can modulate the activity of a gene
transcription factor. In a subseguent round of screening, such a lead peptide ia used for the
development of more effective derivatives or homologues. In such a process of lead peptide
optimalization, a kit may be used thai contains reagents for 4800 individual test ramples.
30 In a further embodiment, a kit containing reagents for 19200 individnal test samples is
uzed for the gereening of a library of synthetic peptides, for example for determining the
modulatory effect of thousand of random peptides generated by combinatorial chemistry. A

kit ecombineg fluorescent reagenis and protocols for optimized sample preparation and



usi ng fluorescence m croscopy. However, to assay a | arge nunber of sanples
for the ability 10 of an | ead peptide to nodul ate nucl ear translocation of a
transcription factor, it is preferred to use a |eas el aborate approach. For
exanpl e, POMMREPZ kits Ctranslocation kits'} have receREFNLER
commercially available (Cellomce, Inc; ww. cellom .conb which can be wused
to conveniently nmeasure the cytoplasm nucl eus tranal ocat IZdnMids 2085
transcription factor- The assay invol%¢s detection of a transcription
factor by a specific pri mary anti body, 15 foll owed by detection of said
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ti ssues and organs in _a living subject, preferably 'n a primate, allow ng
upi8gul hemadimerssapngthemsslyes g:(mn{ ression of target genes eontaining

kappaB-specific binding sites. NF-kB transcription factors are heiero- or homodimers of a
family of related proteins characterized by the Rel homology domain. They form two
subfamilies, those containing activation domains {(p65-RELA, RELRB, and ¢-REL) and those
lacking activation domains (p50, p52). The prototypical NFkB is a heterodimer of p66
25  (HELA) and p50 (NF-kB1). Among the activated NFkB dimers, p60-p65 hetercdimers are

known to be involved in enhancing the transcription of tavget genes and ph0-pb0
homeodimers in transcriptional repression. However, p65-p65 homodimers arve known for
both transcriptional activation and repressive activity against target genes. KappaB DNA
binding zites 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 nsed herein refers to a peptide or 2 modifcation ox
derivative thereof capable of modulating the activation of members of the NFkB/Rel family



responses such as | L, 10, a- ad downregul ating essentially pro-infla3nmatary
responses such 10 as nedi ated by TNF-al pha, Wt& oxide (NO, I,5, 11,

| beta, The .invention thus provides use of a NF xB regul atin eptide or
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the treatnment of an isehhemc event in a primate, and provi dﬁsﬁg mﬁhod of
treatnent of an chemc event in a pri e. I n one such instance % rovi ded
herein, such a subject has suffered fromischem c events or has undergone
anoxia 15 or infarction. A typical clinical instance is the nyocardi al
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Preferably, such a peptide is 3 to 15 amino acids long, and capable of modulating the
20  expression of a gene, such as a cytokine, in a cell. In a preferred embodiment, a peptide is a
gipnaling moleculs that is capable of traversing the plasma membrane of a cell or, in other
words, a peptide that ie membrape-permesable. Also, a useful peptide for treating an acute
or chronic inflammatory disease comprising is a peplide capable of reducing the production
NO and / or TNF alpha by a cell. A reduciion in the production of NO and / or TN¥ alphs in
25  acell ean be achieved by inhibiting a transcription factor of the NF-kB family. This
inhibition oecur at several different levels, including direct binding of a peptide to a
transcription factor. Also, a pepiide as provided herein can inhibit the nuclear translocation
of a pentide, as is shown in the detailed deseription.
Use of a NFkB-regulating peptide is provided, or a mixture of at leasi two of such peptides,
30 for the treatment of disease that affect or 1s affected by the NF-kB pathway. In a preferred
embotiment, a peptide according to the invention is switably nsed in a strategy to modulate
the production of one oxr 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




have all been identified as key regulatory steps in NFkB activation and,
consequently, in NFKkB nediated transcription processes. Thus, a

NFkB-regul ati ng peptide is capable of nodulating the transcription of genes
that are under the control of NFkBMJd 1 i ndy of 10 transcription factors.
Modul at i YO 8¥MB#¥2ses the upregul ation or the dmvnregul , atBCarNIgRAD6IS
transcription. Provided also is a nethod fur treating an agute or chronic

i nfl ammat ory di sease conprising adni E}ésterij ig to a subjeét §M Mied of such
a treatnment a nol ecul e conprising an | i gopepti de, a peptide or a

functi onal anal ogue thereof. O particular inpo ce the 15 present invention
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of the NF-del For exanpl es use of a NFkB-- 3@1at| ng peptide for
t he prﬁ@mabngmﬁpﬂwHM@euw mgmﬂﬁch@tﬁm Reorarkpkly, agigat nent
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vi a t hinvemiihn ald preyént mice fm::-m development of arthritis and even pmfuundly decreased
20  the zeverity of arthrifis. Thus, the invention provides a method for treating arthritis, or
another immune-inflammatory disease, comprising administering to a subject in need of
such a treatment a molecule eompriging an oligopeptide, a peptide or a funciiona?! analogue
thereof, wherein said molecule is capable of modulating NF-kB activity, for example leading
to a decreased production of NO and / or TNF alpba by a cell. In another embodiment, a
25  NFEkB-regulating peptide, or a peplide capable of regulating ancther type of transcription
factor, is nsed for the produetion of a pharmaceutical composition for the treatent of a
bone disease. In normal booe remodeling, osteoclast and osteoblast activity are coupled
such that resorbed bone is entirely replaced by new bone fissue. Bome discase iz often
characterized by a disturbance in this balance such that there is a net increase in bone
30 resorption over bone formation. Fully mature funetional csteockasts genexally produce &
variety of cytokines and growth factors that enhance osteoclast formation, activity, and/or
gurvival. These include I1-1 2 and b, 116, IL~-11, M-CSF, and TNF-a. The invention now
provides a method 1o control, preferably to inhibit, osteoclast differentation and




the production of inflammatory cytokines such as interleukin or via reducing
the production of NO and | or TNF alpha in a cell. Seem ngly unrel ated
disordersgiﬁﬁpgés asthma, rheumatoid arthritis, inflammtory bowel disease,
mul tiple #% chronic obstructive pul monary di seasdCTANLIGH{G3¢
rhinitis and cardiovascul ar disease all have inflammatory 103%'@ﬁq$?5' As
mentioned before, NF-KB is a nmaster regul ator of a broad set of anmat ory
genes, including TNF, 1L-1 and cell adhé&sion nol ecul es, which give rise to
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28 PC' fyPRIs. . f 2(006.9 2 4 VAR 2006 mat ur ati on. Ther ewith, the production of
&%LgFPgZUPat | n%m%gg%da‘%ﬁ or t ?H%gﬁogﬂngﬁ a?’%‘ﬂdé‘zﬂ% P?ﬂliﬁﬁmorrpom tion
t o cor rdexivative s tualbpe {hered mﬂ&'@tﬂe gmeduciivo rnﬁmpdlarramummmomimon for
20  for the treatment of ischemic events. An ischemic event refers fo an event in which the
blood supply to a tissue is obsirueted, such as stroke or myocardial infarction. Dus to this
obstruction, the endothelial tissue lining the affected blood vessels becomes "sticky” and
beging to attract civeulating white blood cells. The white cells bound to the endothelinm
eventually migrate into the brain or cardiac tissue, causing significant tigaue destruction.
25 Although neither acute myocardial infarction nor stroke is directly caused by inflammation,
- much of the underiying pathology and the damage that occuxs after an acute ischemic event
is caused by scute 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
methed ie provided to control the acute inflammatory reeponse during reperfusion of the
affected body part by administering a peptade, or a modification thereof, capable of
modulating sxpression of a gene encoding a pro-inflammatory cytokine.




exanpl e controlling the process of osteoastogene. Such a pharmaceutical 5
conposi tion is advantageously applied to treat a disease which relates to
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signals that fecilitate fissue repair and remodeling once myocardiat damage has
20 supervened. Given the observation that some peptides according to the mvention are
capable of upregulating at least one gene in a cell , the invention now provides a method to
increase the expression of gene products such as MSOD and other cytoprotective NF-KB-
regulated genes.
When taking ischamic heart faiture as an example, a NFkappaPB down-regulating
25  peptide according to the invention can for example be introduced directly as a synthesized
compound to living ¢ells and tiesves via a range of different delivery means. These incude
the following .
L Intraceronary delivery is accomplished using catheier-baged deliveries of
gynthesized peptide (or derivative) suspended in a suitable buffer (such as saline) which
30  can be injected Jocally (ie., by injecting into the myocardium through the vessel wall) in the
coronary artery uging a suitable local delivery catheter such ag a 10mm InfusaSleeve
catheter (Local Med, Palo Alio, CA) loaded over a 3.0mm x 20min angioplasty balloon,
delivered over a 0.014 inch angioplasty guidewire. Delivery is typically accomplished by
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4 Intramyocardial delivery of synthegized peptide (orderivative) can be accomplished

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

Up to 2 e¢ of volume can be injected inte any given spot and multiple locations (up to 30
imgections) can be dene in each patient. Catheier-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 myoeardium 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  be dissolved or suspended in sterile water or galine.

In yet another embodiment, a method is provided for modulating angiogenesis, as is
illustrated in Fig 20-30 ghowing the effect of a peptide according to the invention on vessel
branching. Also, the invention permits to modulate the process of vasculogenesis as is




2 4 MAR 2006 first inflating the angioplasty balloon to 30 psi, and then
delivering the protein through the 1local delivery catheter at 80 psi over
30 seconds (this can be nodified to suet the delivery catheter). 2.

I ntracoroggy ys infusion of peptide (or derivative) s | zed

previ ously caﬂagJ 5 acconpl i shed by a manual injection o%Q&Hﬁigﬁ%E?ance
through an Utra use-X dual lunmen catheter (SciMed, M nnquphwfmﬂ ) or
anot her suitable device into proxinal ggifices of coronary arteries over 10
m nutes. 3. Pericardial delivery of synthesized peptide (or derivative) is
typically acconplished by installation of the peptide -containing solution
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showi ng t he, ef fect of a peptide according to the invention on vessel
br anel PePHEe. i hvent i on permts to nodul ate the process of

Vascul 0genesyls, @Fentifor S4hpR W2 elates to the treatment of anthrax. Anthrax, the

disense caused hy the spore-forming Bacillus anthracis (B. anthracis), eontinues tobe a

20  worldwide problem among domesiicated and wild herbivores in Asia and Africa and poses
a worldwide threat when being used as biological weapone for binlogical warfare or
bioterrorism. Human infections occur after contact with infected animals or contaminated
animal produets. Quthreaks or epidemics are a constant threat for endemie regions because
spores can persist in the soil for Jong periods of time. Importation controls on certain

25  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 majoxity 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 guite extensive. The papuie uleerates by

30  day 5 or 6 and develops inio the characteristic black eschar of cutaneous anthrax.
Inhalation anthrax, which occurs after inhaling airborne gpores, 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



29 PCT(NL02100639 Z k KAR 2110 clearly evidenced by the ability' of a
peptide to control vessel thickness (fig 31 and 32). It was reported that
hCG is a potent angi ogeneic factor for uterine endothelial cells in vitro
and an i n% Mol e of hGGin endonetrial, angogeneei a WEENEIWESt ed.

I mportantly, we have now identified hCC -derived pepWs that can regul ate
ar ogenesis (see for exanple 5 table g%&as wel | as vaaculi inMAR 7R ovi ded is
use of a peptide according to the inv ion for the production of a
pharmaceutical reposition for the treatnent of a large variety of diseases,
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or a functional analogue thereof; wherein said nolecule is capable of
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di seases, conprises almui Rtering to a subject in need of such a treatnent a
NFk B- P?ﬁ‘ﬂ?“&‘@l%“ﬁ%‘i?ﬁd@“%l nvention for exanple also relates to the
treat ment ofrhafivandisn rAlatddtdXbe HRELIatHh L RSR SRS 4 L1, SRS JHend

Tricillus anthracis (B. aacthracis), continues to be a 20 worldw de problem
anblhg gented: incgladipnctadhetreatnentnt g Fasisty of digdegesaghaps@anghraxnds paides a

wor | dw 1 h-”y,\%g Relh A5l Qg Qiggpﬁi[: 1.0l ogl cal rfare
or bio Q’rx%%%egm unrbgn |.%P§§taﬁlo occ%%dj%tgcés\r@c ntac Pf’/]mrtgélﬂljn e% & Wgni mal s
or c ohichaacal saefire and bedeoniyo.dnbahtiout dvtbedss imwhighi gherdscd A nediaracio nsd ant

threat.fo ndem c. reqi o ecause spores. can .bersi.st in.the soon for |ong
per i odé“%”‘f%@@“ﬁhﬁ%ﬁ?’iﬁﬁg %W?W?&%QBE besons ke et fifict s are
necess proprbde@ tFN phint WiRreahiahbiis eRAhefis ARHRERC. Whe oajbP firdies &A&BLkS NOt

endem c._Human anthrax is usually classified by the portal. of entry into

t h&5 hoSEB- anthragiearss BAlY - ebetarpisiacl copedlang amshraxiempadthrardptiny of human
23%}2: g%&%}gﬁ% ar a@f@%ﬁﬁﬂgal n‘ ;@%té%ﬁ%e hgét' %Hls%%m%&ﬁy edema
whi ch edemds éactpri (B, en ndemylute. cytlase)paplipotedtive matigen (BARThd BA B adbu and
i) B R A A - A
gast r oiclaesdel of ds Nubdriiiax] doni €8 Wyta faginfliknprotaage sllowin PAftodamt heptaniess f ood,
Ao | ot Tina Bt tomst czymer with high afniy thoongh homologous N-terminal domains.
The complex is endocylosed; 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 intravencusly, and certain
25  metalloprotease inhibitors block the effects of the toxinin vitre. Thus, LF is a polential
target for therapeutic agents that would inhibit its catalytic activity or block its association
with PA_ LF is a protein (relative meleenlar mags 90,000) that is critical in the
pathogenesis of anthrax. It comprises four domains: domain 1 binds the mebrane-
translocating component of anthrax toxin, the PA; domaine I1, IT] and TV together create a
30 long deep groove that holds the 16-residue N-terminal tail of mifogen-activated protein
kinase kinase-2 (MAPEKK-2) before eleavage. Domain IT regembles the ADP-riboaylating
toxin from Bacillus cerens, but the active site has been mutated and recruited to angment
gubsirate recognition. Domain 11 is inserted into domain IT and seems to have arisen from



anthrax are characterized by dissem nation of the bacteria fromthe initial
site of infection WD 03/029292 30 PCTINCI 2ANKki 39 24 MAR 2006 with

devel opnent of a massive septicema and toxema. In h alation anthrax,
phagocyt i WOBE29282 ¢ r ansport the spores fromthe |ung al veRFT/NER/O6® r egi onal
| ynph nodes, where the spores germ nate and bacteria rrult”ﬂr“)’{l Q‘Iége bacilli
then spread into the bk?odstream ani]g they are tenporartty “ ved by the
reticul oendothelial system Prior to th, 5 which occurs 2 to 5 days after
infection, there is a sudden onset of acute synptons characterized by
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an agent of biological warfare and terrorism |nhal ational anthrax, in
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toxin congists of three distinc ot ei_.ns that n copcert. two enzymes,
| et hal %Véﬁbﬁmf w%me‘amf&é?éﬂsg F%!blgaﬁ tﬁﬂ_&ﬁi‘%ﬁ% %n£ KK2); and
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cell-surface receptor by its carboxy-term nal domain; cleavage of its

N- #8r mimardrophagei ok’ bps hedn shown tojcleaye sherh dbteaminaldrapmends fuo merer s 20

t hat bap 0x] ' | ol FaHgh Nt erm nal
domai ng" &%%o%ﬁ%%gﬁmg;%'?% [0 n"gb?ﬂfﬁ%hg%g}oézghﬁe | eads to
menbr angsireserdctiestons of dxhectifulhegtnsivegtiniddiinmsg] EERK1) TRKRjaddpaBa- barrel ,
foll owed b ransl ocation of the . foxi,c en ures into the cyt | by an

unk nom‘eﬁ%éhifﬁ? gﬁﬁ'“' %H’é? t&”rﬁﬁl Wﬁﬂm&@%w&?ﬁsegﬂc‘t %@r?_‘glcpgxs‘%fstg‘? Bf®nt to

i nduce A fhhati e diftord) NG had WRBH: SHcY&k fablok AXRROUAND-alph3f 18%ddition) 25

nmet a] ] opr ot ease i ubi bitors block the effects of the toxinirx vitro. Thus,

T. 15 | dugh lowele uf lethal tepoin least torlpes afyaaenophages withinisdfewsuireiby aniubknown s
(el af rhEnREbk: Bbledtaath Aoy haTharhealandtd iirflhiplrt bIBMARE 1
ant hr apatiwaysdegling de riazropichgerdeaih: Thesembservationsugpbet thebatareearly stage
Lol S8 CRIRSER Bl S B 5 e B RO kbbb te 1 Ve
tail ofstdpetin Gefactivil hid ©Eeds0he bacterium in the bloodstream trigger macrophage lysis
20 and the sudden release of high levels of NO and TNF-alpha. This may explain the
symptoms before death 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 (@) residue, between which LF cleaves. The
recognition sites further require an uncharged aminoe 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 eritical

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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20 apgreat host of inflammatory conditions that are described herein. In particular, the
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 ireatment 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.



30 residue. Other residues in the sequence provide appropriate spacing
between the critical residues or between the donor and acceptor, and thus
their conpgsition is not critical and can include any natural or unnatural
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alleviate, or mtigate, 20 a great host of inflamatory conditions that are
descri eeptpdrein. In particular, the invention provides a method wherein
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reduci ng s&ﬁx@ﬂ&gﬁ} PdheBible the original peptide taken as the starting point but that are for
example composed of non-naturally occurring aming acids or polyamides. With
20  conservative amino acid substatution, one amino acid residue is substituted with another
residue with generally similar properties (size, hydrophobicity), such that the overall
functicning 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 desgired 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 I~
amino acid residue with a D-amino acid residue. This substitution, leading to a peptide
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cont ai detigative of a small peptide that acts as such a signalling molecule for modulating
20 expression of one or more genes in a cell ean be identified or obtained by at least one of
various methods for finding such 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 transeription 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

"30  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, Spl,
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nodul a ng expt -} gene In a ce conprises provi e CelmT with
a pept iddtermaining whether a small peptide or derivative or analogue thereof can act as a

20 functional signalling molecule according to the invention, the method further comprising
determining whether the signalling molecule is membrane-permeable, and, as explained
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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fragment of a naturally occurring polypeptide, such as hCG, or MAPKK, or another kinase,
be it of plant or animal cell, or of enkaryotic 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 (f 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 signalting molecule itself, considering that the
next step of synthesizing the molecule, generally be:lng 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

25  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

1o gene control.

In a preferred embodiment, the factor related to gene control comprises a
transcription factor, such as an NF-kappaB-Rel protein ox 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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20  be derived from a part of any protein of polypeptide molecule produced by prokaryotic
and/or eunkaryotic cells, and the inveniion 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 Apphbeation W099/59671) or in the treatment of
wasting syndrome (PCT International Pateni Application W097/49721) but a relationship
with modulation of gene expression was not forwarded in these publications. Of course,
30  such an oligopeptide, or funclional equivalent or derivative thereof, is likely obtainable or
derivable from other proteins that are subject to breakdown or proteolysis and that are
cloge 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 baving an amino acid
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GVLPALPQ, VLPALP, VLPALPQ, GVLPALP, VVC, MTRYV, and MTR. Synthetic versions
of these oligopeptides as described above, and functional analogues or derivatives of these

20 breakdown products, are herein provided to modulate gene expression in a cell and be used
in methods to rectify exrors 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 berein, in & 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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fu r2]8t | %ﬂ:?}l}, I%Iril'ilag]g)g-%sl (850 gg& gt\sf %E'eiac\tllgssor %flog)tlesg 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-
xB homologs named Dorsal, Dif, and Relish have been identified and characterized.

25  Structurally, all NF-xB/Rel proteins share a highly conserved NHa-terminal Rel homology
domain (RHD) that is responsible for DNA binding, dimerization, and association with
inhibitory proteins known as IxBs. Iu resting cells, NF-xB/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, IxBB, Ixby,

30 IxBe, Bel-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-xB via the




20 breakdown products, are herein provided to nodul ate gene expression in a
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invasion, and this activation usually correlates with resistance of the host to infection.

20 However, persistent activation of NF-kappaB may lead to the production of excessive
amounts of pro-inflammatory mediators such as I1.-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



transcription factors. So far, five mammalian NF-xB proteins nanmed Rel
(c-Rel), RelA (p65), 20 RelB, NF-kappa-Bl (p50 and its precursor pl05), and
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activators of transcription, the p50/ p50 and p521p52 honodi ners often
repress the transcription of their targget genes. |In Drosopghi M&R l0hree NF- xB
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act i vatled, opafundtivnebimalogiedr derizative thereof. Of course, such s1gna]lmg molecule can
20  be longer, for example by extending it (N- and/or C-terminally), with more amino acids or
other side groups, which can for example be (enzymatically) cleaved off when the molecule
enters the place of final destinaiion. 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
25  derivative thereof. Such a peptide according to the invention exerts its biological funciion
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. Furtbermore, the invention provides use of a signalling
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about _tfeaamenbcompmes administering to the subject a pharmaceutical composﬂ:lon comprising
20  an oligopeptide or functional analogue thereof also capable of reducing production 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
LAGV, 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 ene embodiment of the



acids long, preferably 4 to 12, nore preferably 4 to 9, nost preferably 4 to
6 am no acids long, or a functional anal ogue or derivative thereof. O
course, such signalling nolecule can 20 be |onger, for exanple by extending
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adm ni Stration of a si g]nal i ng nmol ecul e according to the invention, but

| ocal dHantpusisuach as thecondition, weight and age of the patient, ete.

20 The active molecule may be administered directly in a suitable vehicle, such as e.g.
phosphate-buffered saline (PBS) or solutions in alcohol or DMSO. Pursuant to preferred
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 sysiem, which enables the maintenance of the required concentrations of the active

26  molecule for a period of time sufficient for adequate modulation of gene expression. A
switable drug-delivery sysiem would be pharmacologically inactive or at least tolerable. It

should preferably not be immunogenic nor cause inflammatory reactions, and should

permit release of the aciive 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; iposomes and other lipid-based release systems; viscous
instillates; absorbable and/or biodegradable mechanical barriers and implants; and



in joints, bursae or tendon sheaths is provided as well. The nol ecul e can be
sel ected from table 6 or identified in a nmethod according to the invention.
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spi nal admnnﬁtc&bd.lhn&heroﬂmmmrbe snmvmmmeﬁbﬁgmﬁhamMe | ocation of
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subst anti al_ nodul ati on of _gene expression. |In_the case of a_conti nuous
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the art. In?h ni strati ose O lﬁﬁe actlve% &Pe may be vari ed over a

f ai r| y hicomgheres; e.g. premade films and spray-on films of these polymers containing the active
20  molecule would be suitable for use in accordance with the present invention. Fibers or
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
"30 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)



15 range. The concentrations of an active nol ecul e which can be adm ni stered
would be Ilimted by efficacy at the lower end and the solubility of the
conmpound at the upper end. The optinal dose or doses for_a particul ar
pati ent S‘HQL?P’H”&??S can be deternined by the physician or“ﬁ'i@g'i‘@ Rpeci al i st
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condition, wei ght and age of the patieﬁ, etc. 20 The acti ul e may be
adm nistered directly in a suitable vehlcle, such as e.g.
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of fer riy r§dound & eapmaBs gad relaine swpéwhvncfpr@mﬂm etoplpuy. Kappaly | y

use | eSge AN HPJ: qggﬂ%;m &hﬁ]g %,1 per sonnel
Mor eover, suchssystems are In eren ex&% ein t’he H@m "t he

dur at | dkapprBepatien, Bcl- -Soput theapreeurgor Rel -proteins, p100 and p105. Presence of multiple
20  copies of ankyrin repeats interact with NF—kappaB via the RHD (protein-protein
interaction. Upon appropriate stimulation, IkappaB is phosphorylated by IkappaB Kinase
(IKXKs), polyubiguitinated by ubiquitin ligase complex, and degraded by the 265
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 eytokines IL-1, I1-2, IL-6, IL-12, TNF-alpha, LT-alpha, LT-beta, GM-CSF;
expression of adhesion molecules (ICAM, VCAM, endothelial leukocyte adhesion molecule
IELAM]), acute phase proteins (SAA), ilnducible enzymes GNOS and COX-2) and
antimicrobial peptides (beta-defensins). For adaptive immunity, MHC proteins IL-2, I1.-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 ¢-IAP-2,
Fas Ligand, ¢c-myc, p53 and cyclin D1.
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known are c-Rel, RelA (p65), RelB, NF-kappaBl (p50 and its )

much attention has focused on pro-inflammatory pathways that initiate inflammation,

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

the inflammatory response. The transcription factor NF-kB is thought to have a eentral 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 resclution. 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
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transcription 5 factors, herein a cal I'ed NF-kappaB inhibrtors, the

i nvent i matupsl evinde of BCEmmddlius tnck the thedulatony effsctofthe Bizasl nvletdds thatare
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inhibit the inflammatory response and bone loss in periodontitis. Furthermore, considering
that there is a correlation between TNF-alpha activity and severity of clinical
20  manifestations in ankylosing spondylitis, the invention provides the treatment of
spondylitis by use of a signalhng molecule as provided herein.
Furthermore, considering that an important pathogenic component in the

development of insulin-dependent diabetes mellitus (fype 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, L.QGV 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.
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such as osteoporosis conprising nodul ati on and inhibition of osteocl ast
differentiation and inhibiting TNF-al pha i nduced apoptosis of osteoblasts,
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unique glycosylated proteins and kipids of protozoa, and so on.

20 Recognition of these 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 myeobacteria, 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 1ivo and in vive, 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 vive 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 aniigen-presenting cells (APC) like dendritic cells, monocytes and macrophages.
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20  of sepsis in a primate and a method for the treatment of sepsis in a primate comprising
subjecting the primate to a signalling molecule according 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.

Qther use that is contemplated relates fo 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.
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BLPs, PGNs of gram positive bacteria, LAM of nycobacteria, and mannans of
yeast s, R4 is often activated by LPS of gram negative bacteria
and LTA o gramn gative bacteria; also a secreted small LAWSHD- 2 can
account for TLR4 signalling. 25 Several oligopeptides capag e of nodul ating
gene expression according to the invegg?lon have earlier énMﬁ(Re?:ﬂﬂﬁed bot h
ex vivo and in vivo, and in snmall animals, but a relationship with

nodul ati on of gene expression was not brought forward. A beneficial effect

of these ol iGpReRsbslRWwRFe ﬁbmm%pﬁﬁpabﬁvwbnrﬁhcaavamgahwytmmmfehl bi tion
of the effect of the sepS| was observed. | nmunonodul atory effects with

t hese dmag@g@#hm coording:to the devepsigniina jransplaatetion related tissasauch as in
T-cel | awﬁ! - ,
sug;e)resm on W%Oh%yﬁ &;y%fghness%%ﬁeg nf:bgggagiéos-{%\sela gugﬁﬁ?ofses
ant i - i néith bod-mayroey traksydess( ddutd 6, chf Gie lxeno})raamiantrmnmnmdamhpMy effects

on nt| en-pr.esenti ells (APC} |ike dendritic cells, nonocytes and
%&’Wﬁﬁéﬁgg@%w%l NL02100639 52 2 4 MAR 2006 Now that the

. n5| ght has AefRertasy wlesk fdidibiedt NE-KsripaBydttivatibe isPAdvaaRaRbuLAE talidbited by

functional anal ogues_or derivatives thereof, for exanple those that resenbl e

br eak dovFignglliog mol @ulﬁﬁcewde%toﬁée insentien ipfpupd de San preventionmn witigabonofis

rote rpexanpl e
by N Rt RHR xRt et Al sdiiithel SuIRAY B4R (0 AEROHNIS) e 0 PO
Rel easéheaft, acex wed mﬁghn@gaﬁssun thatl is being mpaxledowﬂtqrexi m:meparaﬁonexf a variety
of ;stiruli includi tr cells h bacterial 1ipopol ride (LPS
an&ﬁt h BPCHS %ﬁ’gﬁﬂl ata %ﬁmﬁ ]@WF% s&op B‘BW@Q &Etﬁ’a anél )
Mac k marperfuging the §r0fiecheid arehvitiba %hanmg aetils dbardink RSl infhiadd et Of

dendritic_cells, nonocytes ang macr o es I nduces pany genes_that are

under tipkiby tﬁﬂﬁjkw%maeppva Xampleg o 99 Wlp&;ﬁwyhema% aéﬁOscaHa@h as
NF- kapRaierg f? F&g & fhcRRtd eClalfeth Whith cGABe RSeri mg
accor ng t a LPS

signal I 1 ng rml ecu Ing to the invention. Consi
i nduct iigehepfia EGRItIng from ggadaonetriction, mansistelt wﬂdurbelemdeoée didhangesidetedted i s

sol8F o e lersaflaplghiet ReoBiiahEl The3RP BB Ao RESNECE SIMIBLLET 01 oot of
e ot it csteptrapm, e st 1,
synptor?é’t‘g’égﬁ"fij tb‘% gg‘ff@i"tgc‘&@nng FF%”H?’Q'PU‘ﬁé‘ ‘Hff]go’is ilgghgda gre seemy  AQGY

and VL %Po&%ﬁa&d%b]ﬂbﬁh%ﬁdmb% RrbvEREiBR thiocrdib PAR S ol Secd MU BbnEAE S US
nonkey sepsis nodel for preventlon of septic shock and found to be effective

i n t hi episedesaf conopar arteyselypian apd reprrfusigpeinyiom whieh/ harealrendytheenaceut i cal
COBROSIdidoRikeliGh PCIANLEFBOIEY s well.

Now that the ingight has been provided that distinct synthetic oligopeptides, for
example thoge that resemble breakdown products which can be derived by proteolysis from
endogenous proteing such as hCG, can be used to modulate gene expression, for example by
NF-kappaB inhibition, the oligopepfides find much wider application. For example, the

25 invention provides a method for perfusing a transplant with a perfusing fluid comprising at

least one signalling molecule aceording 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 & 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

immunpe-mediated disorder, in particular of those cases whereby a central role of NF-



20 of sepsis in a primate and a nethod for the treatnent of sepsis in a
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tissue damage seen after _infarcts,_ seen for exarrpl e, |n Vi vo, i I n or
heart, ,wwrlﬁﬁdswwwtetqrwww anhaiprb u@r &d in
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tas (in particular by inhibiting IL-8 and/or 11.-15 production by inhibiting NF-kappaB
20  activity on the expression of these genes), allergy, such as asthma or parasitic disease,
overly strong immune responses direcied against an infectious agent, such as a virus or
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 meningococeal) 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 I1-10 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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of other transcri actors, such as AP-1 or PPARganma, and others is

al so preomptige usewf\a sigoalling enclernis ancording forthe invention for theahinufgetunmdlat ul es

su as_t 0l | et | or. anal o r .derivativ thereof s der st ood.
po10) S3nddifarfiyh RBEbARERARS AREPPEHHE: SLarT® RReh BBk R et o
pl ay sugterixl occhigial andhlzo i a pretianet rddated canlicvasenlpr esdrabatotshdisondernt i on
provi des strai ghtfor d.ways for identifyin further gene, expr.essjon
modul at i ng. STFEFREES dee invahHon Pridrse RARmRERYHCal uRasiioTer piedtiabing g
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for use in the preparation of a w de variety of pharmaceutical

Conposi ry disgriigrecomaprising b sigpallingmelernle ancordingfto thenaentaeen i cal
CORROSI 14 ' [ b ol wherein the
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mul t i plecardictascwlar ex orcudaiotedisordet io pactidulans pregnancyeieladed oardidvasqpdar orcul ar

(Cs) areeuRRR Sty arad OBt suhel Braettm el cosi on o
wher ei Rrdab@ehtwith et ledt ohedgnflide avlettle sceoiding stheGhivehtion! Nafiipeégrancy such
as se ptriel%te% digglrﬁgrgytﬁxgg grecfof an%plg rrelggettjltt% hypercholesterolemia are susceptible to
20  treatment with a signalling molecule according to the invention as well. For example,
apolipoprotein E (apo E) deficiency is associated with a series of pathological conditions
including dyslipidemia, atherosclerosis, Alzheimer's disease, increased body weight and
shorter life span. Inheritance of different alleles of the POLYMORPHIC apoF gene is
responsible for 10% of the variation in plasma cholesterol in most populations. Individuals
26  HOMOZYGOUS for one variant, apoE2, can develop type Il 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. ApoE is a igand
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 apoF gene transcription have been investigated extensively by the expression
of gene constructs In fransgenic 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



transpl ant rejection. O her imune-nedi ated disorders that can be treated
with a pharnmaceutical conposition conprising a signalling nolecule
according to the invention conprise auto-inmmne di sease, such as systenic
| upus er WRE¥EYus or rheumatoid arthritis (in particul® /NP2 b ti ng
IL-8 and/or I11-1.5 production by inhibiting NF-kappaB ZQLj@ﬁb{@ty on the
expression of these genes), allergy, sgch as asthma or par t di sease,
overly strong i mmune responses directed agai nst an infectious agent, such as
a virus or bacterium (in particular responses that include rapid
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encodi ng TNZhelipyentiont dlseproeides wed of sosigialiopomldcutsslbr toenprepatation ofia provi ded
herein i.s reco ded. WO 03/029292 55 PCTINLU2100639 2 MAR 2006.Treat nent
di Ml apRgpagpal F DB P A rea e o SRro% Bedispbyi ded
by i nhibRiitioAg th¥t-are PRRBIRGE 130 ih)the bigRkAbrad! AsH dritilcbitcall 8éipadhtidd foker  ( NE)
cell activity. Also, . LPS-induced reduced fertility, or abortions, seen in
pr egnarfbe _%%Pfﬁé%m?e@?g‘? ?Fgorafi@iegﬁ’_équi‘ﬁ@atmﬂnéetu%%?mﬁét hod as
provi d;:g?di%a'cﬁbox&eéymmw,&ha 'i&%?nﬁ%ﬂbr&ﬁd&%ﬁm%ﬁ)ﬁ@@érétf&%ﬂh&% fer

prefer y conprises regulating relative ratios and/or cytokine activity of
| ynphocap dntrgeniér ispray compaisingresigngdroeleeitle agrording tethysiovendm. fatthens in a

t ted | [..- i t . . ' t bset . ti . [
T8y prgeih S itigh o B G Mot de'shibabiey BickjecfiR B, Bbo BRSO °°
conpr i skantige relatadl toicganéiposgrend/(BELikht.according to the invention for the

manuf acture Qf a 10 nedi canent. for.. nodul ati.ng, a cardi ovascul ar or
circul atory Y5 iy conterny By 9°°I§F?legpﬁlfe%5&§eﬁ§irﬁlﬁ% also in a

Pr egnanfysthghalittyaiddisay aisdulaéd Skchhaf @mﬁa&hﬁﬁgaﬂﬁéﬁfm@r thernore, the

i nvention provides a pharmaceutical conposition for nodul ating a
car di ovasculExrthermers, the inveriionplsp prrsiidesiuse ghe sigaglling molsede faathe rel at ed

¢ a@@i 0‘@3}9&53511 8f a pharmaceutical composition or medicament and methods of treatment for
various medical conditions that are other than use in the preparation of a pharmaceutical
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.



circulatory disorder, conprising a signalling nolecule according to the
invention or 15 mxtures thereof. Such a conposition finds its use in a

nmet hod fqr nDduIatlng a cardiovascular or circulatory dlsorde
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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 E¥ and LF with high
affinity. After internalization by receptor-mediated endocytosis, the complexes are
trafficked to the endosome. There, at Iow pH, the PA moiety inserts into the membrane and
30 mediates transiocation 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.



medi at ed di sorder. For exanple, the invention provides topical application,
for exanple in an ointnent or spray conprising a signal nol ecule according
to the i gﬂ)tﬁ& for the 15 prevention or mtigation of skin afflictions,
such as etze g%}”psori asis, but also of skin damage rel aREtNEE/00639
over-exposure to UV-light. Also, use is contenplated in pglhlmt 'g%e control,
whereby a gene related to prostaglandgg synthesis is, nodul e2 such that
COX2 pat hways are effected. Furthernore, the invention al so provides use of
a signalling nolecule for the 20 preparati on of a pharnaceutical conposition
or nedi canent FnetHERinbes thenvehBek pRIvides Qlse o @ bighdBingadblealle aodeling @5S t hat
are other than use in the preparation of a pharmaceutical conposition for
the tr dhe imventior foptbeipneducien obaphammaseubisalcwmpopition forthegnodmation of gene
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t he i nyents that prayvhedmedulatedbyeparticalas peptidesiang protidsihereingemong bthgrs in t he

i nvention f% the preparation of a pharmaceutical conposition or nedi cament
for rmcﬁ)ﬁué?i g angi ogenesi s or vascu ar zation, in particular during
enbryonal devel opnent, or after transplantation to stinulate vascul ari zation

into the transplanted organ or inhibit it in a |ater phase. Signalling
nol ecul es t ARg":reeanating @M&nﬁ%aaﬁ@@msfeawlr@pha,iwe ereyalsp| ed
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recept expression on cells, thereby ating the relative
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capabl e of down-regu] ati n_g CD27 expression gn cells of the T-cell |ineage.

Down- r e§uraifiphhergin i pieaded etases of noskeparative physiplpgicalsitresp, whereby not
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that capsonsdsthabhde dssidalid d8Wnli¥gulated by NF-kappaB activity. Inhibiting the
activity with a signalling molecule af:cording to the invention allows for increased cell death
20  of tumorous cells. Another anti-cancerous 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 tumorocus cells. Transfexrine 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



down-regul ati ng TNF-al pha and NO production conprise di sease conditions such
as those caused by Bacillus anthraces (anthrax) and Yersinia pestis toxins
or inf eCtW@fﬂ\ﬁ% these mcro-organisnms, likely involved in bio-terrorism
Ant hr ax t OXI br oduced by Bacillus 15 anthracis, the cREENLOY6Hgent of
anthrax, and is responsible for the major synptons of the d'Eeahﬁe. C i ni cal
anthrax is rare, but there is grow ng ncern over the potze'*nh mllyse of B.
anthracis in biological warfare and terrorism Although a vacci ne agai nst
ant hrax exists, various factors make nmass vaccination inpractical. The
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by modulating gene expression of 2 gene under influence of peroxisome proliferator-

20  activated receptor gamma (PPARgamma) activation and lipid metabolism 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 modulaiion of
expression of a gene in a cultured cell, as is for example provided herein in figure 70. Such a

20  method as provided herein comprises subjecting a signalling molecule according to the
invention to the cultured cell. Proliferation and/or differeniiation of cultured cells (cells
having been or being under conditions of in vitro cell culiure 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

30 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.




as provided herein is provided in cases of post-operative physiol ogical
stress, whereby not only vascularization will benefit fromtreatnent, but

t he generg} \gﬁ‘lé;lﬁgei ng of the patient is inproved as well. 15 Another use
of a sign a4 | ecul e according to the invention conpr PSENLIYM6ise for

t he preparation of another pharmaceutical conposition for the treatnent of
cancer. Such a pharmaceutical conposi éq'on preferably act J WHAR Jttdul at | ng
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responses that care classicallTy up-regula y Vi Pus-i
or NF-xkelppaddfrania q:réfpraﬂlméndﬂgbnm) prgeiact i vity with a signalling nol ecul e
aC(CiBrdi ng to the 5 invention allows for decreased proliferation and

eased cell death of tunorous cells. Such a pharrnaceutial conposition

may al so actpRIEF DBSORECTION @FTHBFTGURKESPonses induced by |1-8, whereby
for exanple_inhibition of IL-8 eM[iressmn via inhibition of transcrlptlon

factor AP- Figirendb:-% Bneonaspw BM) sl pisld ofitzeqted BAdB/qissi (0re) BY ce
vascul grd.z al 1451 ASRAREARE i Rd c@EYE B vitro in the presence of rmGM-CSF for nine

days. These figures show cell yield after nine days of culture of BM cells isolated from mice
20  treated with PBS, LPS or LPS in combination with NMPF peptides 4, 46, 7 and 60. In

these figures cell yield is expressed in relative percentage of cells compared io 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 CD1lc* 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-II expression expressed

30 in mean fluorescence intensity (MFT) 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



10 Furthernore, the invention provides the use of a signalling nolecule for

t he preparation of a pharmaceutical conposition for optinizing hunan or

ani mal a%b €¥ and enbryo survival, and a nmethod for optimzing fertility
y8 o

and enbr In particular, the invention provi TN/ t hod and
conposition all ow ng t he down-regul ati on of TNF- al pha i nzdhmf tilized
15 for

i ndi vidual, optimally in conbination me%h a conposition a
up- regulatlng I L-10 in the individual uch a conposition and nethod find
i medi ate use in both human and veterinary nedicine. Also, the invention
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third pa way found in gene nodulation as provided herein by providing the

host Wi mr@mmﬂm 6WBDBof CR3 preitiye cells afteymine daxs of gpltating eEBMieallsi f i ed
rest i Gebh SPAREEL Al oo Peurt SEnE0 TRASIAIAD B " 5 00 1
t hi s t hreprdsentative 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/¢ 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 isolaied from mice
treated with PBS, LPS or LPS in combination with different NMPT 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.



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 subject
of diagnosis as well, for exanple to determ ne the gene nodul atory state of
a cell in"QWER conprising determining the presence RCENERAPESIOf a
signall'ing nol ecul e as provided herein or determning the Py ﬂﬁ???[)‘ﬂ? or
absence of a protease capable of genergiing such a signalling nolecule from
a (preferabl e endogenous) protein. 15 | EFF DESCRI PTI ON OF THE FI GURES

Figures 1-2. Bone marrow (BM cell yield of treated BALB/c nmice (n66). BM

cells weregs t fr]%ﬁh%ﬁ%v? ' : | g Q1L presence
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el d eongsh P sifher VS NP 530 brissine s PRSRRRST it e Phise. Each
condi t ifipwréilwSdell y2éld AfRe hire dhys REsulfiie of BMIELIE if RA¥brsibnl (A8MRadHedy s are
representative of 6 dishes. Differences of z 20% were considered
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(e i dobiep BRgtrepRotsmt Pguibhot fasa 35 SabReeddp & EROP- A ne days. Thi s
figure rgpntiitive ddpcRitRéritSS bRIWIE PRh @ SEFhvaingallBRfbrith R hPSRAR s iwtr8NSI t Y
(MEl) after nine _days of culturing of BMcells isolated from PBS, LPS or
LP30i n eabinely meprodyncesintd addiiionat geperitaentst i on consists of 6 Petri dishes and
results shown in these figures are representative of 6 dishes. D fferences

of ? 20% were considered significant and |line bars represent significant
dat a aFigompid Effectof NMPEAS2VE) 48/ 629292 afid 186H/LS)nd1666NO dodudiiar (B006

control_grou r epresent at.i linept is.shown. FEf.ndings.,involyuing all
exper | TERTPOIagt A BroReoea KRk A BAP TR BwischBEd & Henabstntppiage of NG

exper i Rodwtiolia@ UPSScoficehtrdbivnarafiBing@wn BIVS rythl toyl 08 th/ei by 10 witrgrddaat ed BM
cul.tures, ?M cells fromBALBIc mce (n=3) were cultured in vitro and

tr d8t edNMEFh ei t her PBS, LPS (t6 day), 5 NWPF 4, 7, 46, 60 (tomor t=6 day)

or ac i7adfg on of NMPF with LPS (t=6 day), in the presence of rnmGw CSF for

ni ne d?/s. These figures show cell yield expressed in relative
urkat T cells were treated with PHA (10 microgram/ml) in the presence or absence NMPF

4 (LQGYV), 87 (VGQL), 6 (VLPALP) and 88 (PLAPLV). After 3 hrs of incubation nuclear
extracts were made and analyzed for transcription factors (p65, p50, c-REL, ¢-FOS, CREB1
20 and ATF2). This figure shows the effect of NMPF on these transcription factors.

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 VEGF 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
Peiri 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? for comparison. The mean number of branches and the
mean blood vessel thickness of each condition (N=10) were calculated and compared to



percentage of cells conpared to PBS after nine days of culture of BMcells.
Each condition consists of 6 Petri dishes and results shown in these
figures 8%8 I %rfsentative of 6 dishes. Differences of Z 20% were

consi der e Qiyg ™3 cant. Line bars represent significant E{ENHR9conpar ed
to LPS control group and dotted bars represent significant data as conpared
to PBS group. A representative experiggnt is shown. FindindsMaRymEvi ng all
experinmental conditions were entirely reproduced in 3 additional
experinments. Figure 8-11. Effect of in vitro treatnment on MHC-I1 expression

on CD1lgithes ¢hé PBSBYVEGF kontksle mxiBAlafB tndeateT-(er invDats wipkdseheehghilficyhd r o and
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Figure 35. MSn analysis of NMPF-4 peptide.
20 Figure 36. MSn analysis of a fraction from nuclear extract of LPS stimulated
RAW?264.7 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, B.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 (mmHg), difference
between systolic and diastolic blood pressure and blood oxygen concentration (saturation in



5 attached to Petri dishes (attached). In these figures cell yield is
expressed in relative percentage of cells conpared to PBS. Each condition
consi sts of 6 Petri dishes and results shown here are representative of 6
di shes. ' Eﬁ §£S of ~ 20% were consi dered significant nd dptted bar s
represent srgn I'cant data as conpared to PBS control grdﬁ%
representative experinent is shown. Findings involving al ﬁﬁﬁﬁﬂ ment al
conditions were 10 entirely reproducedg4 n 3 additional }pe Fi gure
18. Effect of NWPF-1, 2, 3, 4, 5, 6, 10, 11 and 13 on LPS i nduced NO
production (in mcro nolar) in macrophages (RAW264.7). This figure shows a
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one ovavegke Wiy waYMBPEpeptides 4 detail pictures of the blood vessels
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bl ood vessel thickness. The nunber of bl ood vessel branches and vessel
t hi chness were neasured in the pictures and were correlated to a raster (in

the picturewgnt 52QmaBs! %nﬁ@ﬁaﬁﬁtameammtm-mgmnpﬁnthéaa%% and the
mean bl ood vessel thickness of each condition were cal cul ated and

conpar edtragis\wbingaied RAWE6hGelie. ¢4) HBSEE peptidess WN’@%@@ mhiliiden of{P$BS or
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si gni f INMEF-8 (QQ), B PR4(EQRY). NMFF- & (GYBPAEPR),NMEY-6 (VIRAKR), MM 9show t he

vescol ARONNRRIEGRD pod WEPALE iR ROV RR ROV e acibet e

shows iphtmptedFimduedd HhnddBeation of NF-kB are: NMPF-7 (VLPALPQ), NMPF-8

(GVLPALP) and NMPF-11 (MTRV). 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 ireated 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-kXB in the nucleus was increased by NMPF-5 (GVLPALPQ), NMPF-7
(VLPALPQ), NMPF-8 (GVLPALP), NMPF-9 (VVC), NMPF-11 (MTRY), NMPF-12 (MTR)
and NMPF-13 (LQGVLPALPQVVC) (figure 55).

Figure 56. NFxB 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+51+6 showed decreased levels of NFkB p65.



In the nuclear extracts of RAWG4.7 cells treated with LPS or NWF in
conbination with LPS for 4 hours. Nunmbers 1-13 correspond to nucl ear
extracts \;bomoggglﬁs treated with NWPF and LPS. CTL corresponds to nucl ear
extracts YPJ\ s treated with LPS only. Specificity fCYNE286/%actively
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m nutes), the antibiotic Baﬁt ril was injected. The control nonkey (npnkey
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m nut e )cpmphedicto?55BIVE BCe aadydhat NMPE iainbit thé Ayperesnctiye NFxBactivatidh st ol i C

bl ood ng{g\%ﬁg and bl ood oxygen concentration (saturation in WO 03/029292 64
PCTI NL 2 4 MAR 2006 9% of the control nonkey 429 (Figures 38-41),
NVPF treat ed nonkeys 459 (figures 42-45) and 427 (Figures 46-49) in the
tinme (mnutes) during the experinent are shown. Figure 50 These figures
(padPt s FAgwp B8ow t he NO production of LPS (10 jig/m) stinulated RAW 264.7

macr Opl"ﬁﬂ@ﬁg&% (ﬁé 5@?1)@]1993 Whd et & Qﬁﬁgéen'élgg of RAPPF 4835 9( L1RSH Bh) added on
day 8. NMPF 1, 2, 3, 5, 6, 7, 8 and 9 show a significant inhibition of angiogenesis compared
to PBS treatment. 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), TL-6 (fig. 62), IL-5 (fig. 63), IL-10 (fig. 64) and IFN-gamma (fig. 65) of untreated
monkey (429) which was sacrificed afier 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,



5 Figure 51 These figures (parts A -C) show the NO production of LPS (10
uglm) stinulated RAW 264. 7 nacr ophages co-stinulated with different NVPF
pepti des W tdé} 29t P{ ee different concentrations. Figure 52 This figure shows
the perceRCage>8?? di abetic NOD mice treated for 2 weeks PEWRLQAM639a i ous
NVPF peptides 10 Figure 53 This figure shows the perforned gé‘@ﬁg ? t ol erance
test (GMin NOD mce treated with NVPE.peptides (A, and ? @bl ood

gl ucose levels (B). Figure 64 and 55. Sem quantitative anmount of NF-kB
present in the nuclear extracts of treated RAVW264.7 cells. (A), NWPF

pept i degol Pay, 23003861 BF0,1300] $50, BEN) 30D, 45054886, mdsf@%»;br@nﬁho@aﬁa@m of NF-kB
are: NVPF-1( VLPALPQWC), NMPF-2 (LQGVLPALPQ’, NWPE-3 (LQ5), NWPF-4 (LQGV),

NVPF- 5 TmviEgSAL PQ), NVPF- 6 (VLPALP), NWVPF-9 (WC) NI\/PF 12 (MIR) and NWPF-14
(circular LQGVLPALPQAC). NMPF peptides that pronote LPS induced
transl ocation of NF-kB are: NWPF-7 (VLPALPQ, NWF-8 (GVLPALP) and
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( GVLPAL¥hritid\sevefity (INCHS) diidrtbtiti¢ héierity (HilyBD) arq ddEbdminadd NVPF- 13
(L LPALPQWC) (figure 55). Figure 56. NFicB in Splenic DCs in treated NOD

m 30 NOD mce were treated with either PBS or with NVWPF. Hereafter,

spl ee H%M@(ﬂmt@m@en%m rdoﬂﬁlaié&ﬂl BPSl R PHIA/ st ula®éd PMB(CEHat Mk B p65.
NOD mce treated with NVPF-3 , _4+5, 4+6, 5+6_ and 4+5+6 showed
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tested in vitro the effects of NW on NFxB in om NCOD an C57BLI6 m ce.
Bone reanirolexpBhjnent Fheredn k:disemelamlxmmu}aé@ﬂ withtIiRS butondradditishallt CSF t o

5, SR 35 1 L D S LGt s ™
det er mw‘iﬂﬂMI'R, 70 1 with MT’RVLQGVLPAIPQ. 70 F shows the control experiment wherem

cells were only stimulated with LPS but not additionally treated with peptide, 70 G shows
the effect of treatment with VVC, 70 H with MTRV, 70 I with MTR, 70 J with
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/ml in RPMI-1640 supplemented with 2mM L-glutamine, 100 TU/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 unireated 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)




When stinulated with 5 nglrnl LPS, C57B1J6 DCs did not show an increase in
NFxB activation conpared to untreated DCs. However, NOD DCs did show a
2-fold m@h%’@;e?éwg NFxB activation after stinmulation with LPS. Effects of
the NVPF ould not be detected in C57BL16 DCs, SHGTEELR20PI]) ation
with LPS did not lead to NFrcB activation. 10 However, NOD DC the NWPF were
able to inhibit (NWPF 1, 2, 5 and 6) Lgp induced NFKB actlyatmgrmﬁlgure
57). These results show t he hyper responsi veness of NMin NOD DCs conpared
to C57BL/6 DCs, and that NVPF inhibit the hyperreactive NFi'B activation in
NOD DCs. 15 Figure 58. This figure (fig. 58A) shows the effect on

angi ogenesis of NVPF 1 to 9, which was added on day 8 NWF 1, 2, 3, 5, 6,
7, 8 and 9 show a significant inhibition of angi ogenesis conpared to PBS
treatment. Wiile, NWMPF-4 gives significant increase of angiogenesis. This
figure also show that the treatnent of VEGF on day 8 alone significantly
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ﬁ Ht%er 38 rs OfteE coli treatnent. 30 Bl ood sanple were taken at the
foI ’r\?gq '(5'5 30 (E.coli injection), 45, 60 (placebo or NWPF
treat rrent) Mb&oy ghldled Addby 4 bignilBay nidlbculé Baf Batdry ihel@lls bhBBy 195,
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66- 69. hReagtik heiBS(reRpWritPRsiRIhisks %c@t&eﬂté Protdib tiduind phoRdtaRa! using

NVRI 5 mce. After 1.v. injection with S. aureus LS i bacteria one group of

m ce wapeeptprsagriag/thregning kinasegchistidipp drinpsps guapedyl mlﬂsﬁmmt%md ot her
nedb’ s Sricbg Sabfhul SGRAG el tobime thldhior %&g%“% A i ik A
f ol I owlnferpeticros:tweerytxll-sieéace asepidrs gné Beir Egandswah b(al%o]@ovﬁeﬂ)by a eastdde dfi s
Severl by b Sve A3t bibbtatd on bl intrabdlnd Sl AR R Sl e d-
including variations in the intracellular levels of so-called second messengers
(diacylglycerol, Ca?*, cyclic nucleotides, inositol(1,4,5) trisphosphate,
20 phosphatidylinositol(3,4,5) trisphosphate, phosphatidylinositol transfer protein (PITP)).
This Ieads 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, ox 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



10 Figure 70 lists the genes that are nodul ated in LPS or PHA stinul ated
PMBC that are further treted with a gene regul atory peptide accordi ng to

t he i nventi.qn Ato 70 E concerns LPS stinulated cells to 70 J
concern %%Q/PP%{% ated cells. 70 A shows the control exﬂ}é:rw erein
cells were only stinulated with LPS but not additionally 134 pga W th
peptide, 70 B shows the effect of treggent with WC, 70 Cvmth , 70 D

with MR, 70 E with MIRVLQGVLPALPQ 70 F shows the control experinment
wherein cells were only stinulated with LPS but not additionally treated
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treat eé) PHA or PHA and NMPF wer e cultured or 3 hours.
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macrophage cell ine (RAW267.4) within a half hour and also indicates the direct effects on
DNA level as well as at an intraceliular level, which is further supported by NF-kappaB

20  experiments. The ultimate modulatory effect of LQGYV is dependent on, for example, type of
the cell, differentiation and maturation status of the cell, the functional status and the
presence of other regulatory molecules. This was evident by a shock experiment in which
different NMPF pepiides had similar or different effects on the disease. The same results
were obtained with DC, fertilized chicken egg experiments, and CAQO 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



enzymatic activity (receptor tyrosine kinases, receptor-like protein
tyrosi ne phosphat ases, receptor serine/threoni ne kinases, histidine
kinases,\&hgpél | cyclases) and receptors 15 without enzymatic activity
(cyt oki neWPe&d f‘ﬁé?fr s, integrins, G protein-coupled recept ofSHNLOHWEE, act i on
bet ween cel |l -surface receptors and their |igands can be fol | owed bg a
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i ntracel |l ul ar-transduci ng proteins, including variations in the
intracellular levels of so-called second nmessengers (diacylglycerol, Cat |,
cyclic nucleotides, inositol(1,4,5) trisphosphate, 20

phosphatidylinositol (3,4,5) trisphosphate, phosphatidylinositol transfer
protein (I"] J is leads to the activation or inhibition of a so-called
"effector protein". The second nessengers in turn |lead to changes in
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inflanmat ory cytokines such as TNF-a, IL-1, T 5 cell activation signals,
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ef DOCt MihydhiddaliidprspyISthFlanias (BIFDiH DMFANMP! Upoh wmﬂ of £ dFREMHsRS OT Y
effect on gene expression. The genes affected by LQG
the peptide resin was treated with a mixture of trifluoroacetic acid
(TFA)/H:0/xiisopropylsilane (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 (650-100 mg/m]) and purified by
25  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
Yinear gradient 1% B/minute, The collected fractions were concenirated 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



I ncl ude oncogenes, genes for transcription factors, intracellular enzynes,
menbrane receptors, intracellular receptors, signal transducing proteins
(for examﬁle yi ses) and sone genes for unkown nol ecul es. This shows that
LQGV as a 0@93%%%% of the synthetic 15 signalling ol ecul Y3288 pt i de or
functional anal ogue or derivative thereof) as described h F$% p a broad
spectrum of effects at different extraﬁﬁllular and intraceflu g evels. In
addition, our HPLC/ M5 data have shown e presence of LQGV in the nucl eus of
a nmacrophage cell line (RAW267.4) within a half hour and al so indicates the
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centrifuged at 15,000 rpm for 2 min. The pelleted nuclei were resuspended in buffer (20 M
HEPES (pH 7.9), 10% glycerol, 400 mM NaCl, 1 mM EDTA, 1mM EGTA, 1 mM DTT, 0.5
mM PMSF and protease inhibitors) for 30 min on ice, then the lysates were centrifuged at
15,000 rpm for 2 min. The supernatants containing the solubilized nuclear proteins were

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 péptide treated RAW 264.7 cells with a
32P-labeled double-stranded probe (6' AGCTCAGAGGGGGACTTTCCGAGAG 3%
synthesized to represent the NF-kappaB binding sequence. Shortly, the probe was end-

25 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.



coupling consisted of the follow ng steps: (i) renoval of the al pha-am no
Fnoc- protection by piperidine in dinmethylformamde (DVF), (ii) coupling of
the Froc amino acid (3 eq) with diisopropylcarbodiimde
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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 NF-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 oligonuclectide for NF-kB is reduced. In this experiment peptides that

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

ALQGVLPALPQ, (NMPF-3)L.QG, (NMPF-4)LQGV, (NMPF-5)GVLPALPQ, (NMPF-



15 protease inhibitors), vigorously vortexed for 15 s, left standing at 4C
for 15 mn, and centrifuged at 15,000 rpmfor 2 mn. The pelleted nucl ei
were resuspended in buffer (20 M HEPES (pH 7.9), 10% glycerol ., 400 mM
NaCl, 1 BRI M EGTA, 1 nM DTT, 0.5 M PVBF and pr JICEEER2{006%0i t or s)
for 30 min on ice, then the Iysates were centrifuged at E (@ﬁ @ﬂ%mfor 2
m n. The supernatants containing the sﬁubl lized nucl ear p 8t Adbwer e 20
stored at -70C until used for the El ecttophoretic Mbility Shift Assays
(EMSA) . EMBA. H ectrophoretic nmobility shift assays were perforned by
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20 nuclei, was washed with 50 ul buffer A and resuspended in 50 ul 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 cockiail 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.

EMBSA: 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 ug) was incubated for 30 minutes with 75000 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 CaClz, 5mM DTT and




15 gene is associated with changes in |ipoprotein netabolism|[plasna total
chol est eroI ), HDL <cholesterol, H 3LITC, and HDLILDL ratios, esterification

rate in a | eted plasma, plasma triglyeeride, hepati A
reductase c?f”“g’%? hepatic chol esterol content, decrea %ﬂ%‘;
honocyst (e)i ne and gl ucose levels, and severe atheroscl ergsi !%Ra%ﬂﬂi cut aneous
xant homatosis. 20 RESULTS NF kB experfgents The transcription factor NF-kB

participates in the transcriptional regulation of a 25 variety of genes.
Nucl ear protein extracts were prepared fromLPS and peptide treated
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(circular LQGVLP QVVC). NMPF pephdes that in this experiment promote LPS
induced translocation of NF-kB are: NMPF-7 (VLPALPQ), NMPF-8 (GVLPALP) and
NMPF-11 (MTRYV). 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 viiro)
NOD and C57TBL/6 Mice: All mice used in these studies were maintained in a pathogen-free
facility at the Erasmus 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, Rotierdam, The Netherlands.
In Vivo Treatment: 13-14 weeks old female NOID 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



EDTA, 0.1 mM EGTA, 1 mM DTT, 0.5 nM PMSF and protease inhibitor cocktail
(Compl eter” Mni, Roche) and left on ice for 15 mnutes. Twenty five mcro
litre 10‘V Bﬁ.ﬁ% was added and the sanple was centrifuged (2 mnutes, 4000
rpm 4C). Ve rnatant (cytoplasmc fraction) was col EB/0868 st or ed
at -70C. The pellet, which contains the 20 nuclei, was waslged with 50 |
buffer A and resuspended in 50 | buffe 4C (20 mM HEPES pHL{#.MR 140 nM NaCl ,
1 mM EDTA, 1 nMEGIA, 1 nMDTI', 0.5 PMSF and protease inhibitor
cocktail and 10% gl ycerol). The sanples were |eft to shake at 4C for at
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removed and the marrow was flushed with RPMI-1640 using a syringe with a 0.45-mam

needle. Clusters within the marrow si:spension 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 46x107 bone marrow cells were
obtained per mouse.
Upon initiation of the culture, the cell concentration was adjusted to 2 x 10° cells per ml in
R10 medium (RPMI-1640 medium without HEPES supplemented with 100 IU/ml

25  pemcillin, 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% COzincubator at 37°C. Every three days after culture initiation, 10 ml fresh R10
medium wag added to each dish. Eleven days after culture initiation, non-adherent DC cells
were collected and counted with a Coulter Counter (Coulter).



(circular LQGVLPALPQWC). NWPF peptides that in this experinment pronote LPS
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Tr ans Faohibiter kodstgibroh 10Gielyeml). The samplesmpre kdbjo shake at 4°C for at least 60
minutes. Finally the samples were centrifuged and the supernatant (nucleic fraction) was

stored at —70°C.

20 Bradford reagent (Sigma) was used to determine the final protein concentration in the
exiracts.
Transcription factor analysis: ELISA based TransFactor™ (Clontech, BD) kit was used for
the analysis of NFxB subunit p6é5 according to the manufacturer’s instructions.

25
Results

NFxB in Splenic DCs in treated NOD mice

It is well know hyperglycemia is correlated with higher levels of NFkB in the aucleus. NOD
30  mice treated with NMPF-3, 4, 5, 445, 4+6, 5+6 and 41+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).



| sol ati on of Bone Marrow Derived DC. For this experinment untreated fenale
NOD (age 13- 14 weeks) and C57BLf6 (age 13-14 weeks) m ce were used. Fenurs
and tibiae were renoved and the marrow was flushed with RPM -1640 using a
syringe ' #5-mm needle. Clusters within the marroy nsion were
di sassoci at ea VI gorous pipetting 20 and filtrated thro ﬁgig’?‘t?‘% cronet er
cell strainer. Red bl ood cells in suspension-were:-1{ysed with Gy s nmedi um
and washed. Approximately 4-6x107 bonejgarrow cells were obt phﬁlﬁhﬂﬁ)er
nouse. Upon initiation of the culture, the cell concentration was adjusted
to 2 x 106 cells per M in R O nmedium (RPM -1640 nedi um wi t hout HEPES

suppl emented with 100 [U m 25 penicillin, 50 ng/n streptorryci n, I mv
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maturation and differentiation levels of DC’s in NOD and C57BL/6 mice are not the same.
We did observe a significanily (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 N¥FxB activity was determined.
When stimulated with 5 ng/mi LPS, C57BL/6 DCe did not show ar increase in NFxB
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
_ 26 could not be detected in C57BL/6 DCs, since stimulation with LPS did not lead to NFxB
activation. However, NOD DC the NMPFT were able to inhibit (NMPF 1, 2, 5 and 6) LLPS
induced NFxB activation (figure 57).
These results show the hyperresponsiveness of NFxB 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



15 nuclei, was washed with 50 .d buffer A and resuspended in 50 | buffer C
(20 MM HEPES pH 7.9, 400 MM NaCl 1 | mM EDTA, 1 nM EGTA, | mM DTT, 0.5 nM
PMSF and prot ease inhibitor cocktail and 10% gl ycerol). The sanples were
left to Cfor at least 60 mnutes. Finally th

centri fuge? an?z? e supernatant (nucleic fraction) was eit’(gﬁlgg‘ug@‘i---70C 20
Bradford reagent (Sigma) was used to deternine the final proiélf'hIR 2006
concentration in the extracts. Transoppption factor analysis: El |SA based

TransFactorl m (C ontech, BD) kit was used for the analysis of NFxB subunit
p65 according to the manufacturer's instructions. 25 Results NFiB in Splenic
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zy QE/I et at CGenes | nmun 2001, showed NFkB gene pol ynor phi sns and
suSceptrbility to type 1 diabetes: 10 individuals with the AlO allele nore
| i kel y 30@ devel op di algetes conpared with the Al4 allele. Therefore, we
tested rbg ef fects of F on NFxB in DCs from NOD and C57BL/6 mice. W
I sol at one marrow (1 fromthese mce and cultured in the presence of
GV CSkgotgp yi el d BM dgppved DCs. W col | ected both adherent and non-adherent
cells. The obtained cell population was first characterised by FACS using
anti bo#ds agai nst CDO11c, 15 CD11b, MHC Il (1-AK) and MHC | (H 2Bn) (data
ofssheyn) . Both in and C57BU6 mice 95% of the cells was CD 11c* and
90% was 11b-1. In m ce however 86% was

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 (LQGYV) (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
26  (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+L.PS treated cells as compared to nuclear extracts of LPS treated
cells. Since HPLC profile of LQGY 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



CD11&/ CD1I b}, while in C57BU6 m ce only 67% was CDl | c*1 CD11b4. Thi s suggests
the nmaturation and differentiation levels of DC s in NOD and C57BU6 m ce
are not tﬁgﬁ‘%@ We did observe a significantly (p=0 000l) |ower anmount of
DC yield %ISOH to 20 C57BL6 mice. Hereafter, DC WR¥Nk@Z0¢¥ated with
LPS (5 ng/m) and NVPF 1, 2, 5 or 6 for 30 ninutes and then NFAB &gt vity
was determ ned. \Wen stinulated with S¢gglm LPS, C57BIJ6 DCs did not show
an increase in NFKB activation conpared to untreated DCs (figure 57).
However, NOD DCs did show a 2-fold increase in NFtB activation after

stimul ahk %@;[;)Csé Miid WhichIndhides thé forRhatibh 8f &Me'is and bl Brlaidity Gh/P Qe q8rdgiect ed

in C57BLJ since stinmulation with LPS did not |lead to NFxB act’ivati on.
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col um kQeVukEB stnsdated RAWRSL.Ceells: ever sed phase, 300A, 50m 4.6nm I D x

250mm L); elution system gradient 5 system of 0.01% TFA and 5% acetonitrile
(CAN) in water vliv (A) and 0.01% TFA in 80% acetonitrile (A CN) vlv (B);
flowrate 0.5 mImn; absorbance was detected from 190-370 nm The gradi ent

5. dto” BeaeHas= heeB e ¥BPER 0 65 0’0 15 70.0 0 The el ttion time of

pepti de LQO\Gpas. Falie Shacdxinymodi, BALBR ndicé &ete RijectdtEl. P olth 89 hi/kg LPS
(E. coli 026:B6; Difco Lab., Detroit, MI, USA). Control groups (PBS) were treated with PBS
Lp. only. To test the effect of NMPF from different sources (synthetic, commercial hCG
preparation [¢-hCG]), we treated BALB/c with a dose of 300-700 IU of different hCG

15  preparations (PG23;Pregnyl batch no. 235863, PG25; Pregnyl batch no. 2556957) and with

synthetic peptides (b mg/kg) after two hours of LPS injection. In other experiments BALB/c
mice were injected i.p. either with 10 mg/kg or with 11 mg/kg LPS (E. coli 026:B6; Difco
Lab., Detroit, MI, USA). Subsequently mice were treated after 2 hours and 24 hours of LPS
treatment with NMPF peptides. '

20 Semi-guantitalive sickness measuremenis. 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, passive or docile when handled, but still
curious when alone in a new setting.
4 Lack of curiosity, little or no response to stiimuli, quite immobile.
Laboured breathing, inability or slow to self-right after being rolled onto back
30 (moribund)
6 Sacrificed



a separate run. Mass spectronetry (MS) analysis of fraction which contained
possible NWF-4 (LQGV) (elution tinme was determ ned by injecting the
peptide i ne or separate run) was perforned on L Deca XP (Therno
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25 (wave length 206) in which data profile obtained fromthe nuclear protein
extracts of LPS and LPS in conbination with NW--4 (LQGV) stimul ated

RAVW2G4. EEswelIlTs are overlayed. This figure also show the presence or absence
of nunber _of nolecule signals in the nuclear extracts of oligopeptide+LPS
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VBn, dat fi.gure 37) and Ms-sequence confirmthe presence of LQGV peptide
i nr}tohe %f‘@%&"’ﬁr otein extract obtained from LQGV+LPS stimul ated RAW264. 7

cells. 10 ErFiptesiperibents shmeeal (tablenithat SMPH soptides 4f 6e66doPG23 n nodel
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i p. ei tdichouss ahd fkeynmodtef tiennidied after A§/hogrd ¥ibh skckne@! scoXed 6f B §17%sinstval
rate at 72 hours). In addition, peptides 1, 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
20  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 ¢-hCG preparations that is likely atiributable to the variation in the
presence of anti-shock and shock accelerating NMPYF. Visible signs of sickness were
apparent in all of the experimental animals, but the kinetics and obviously the severity of
25  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 1QG, 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 imited 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



Lab., Detroit, M, USA). Subsequently mce were treated after 2 hours and 24
hours of LPS treatnment with NVPF peptides. 20 Sem -quantitative sickness
measurenmepnts.. M ce were scored for sickness severity wusing the follow ng
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mM ce hahdifubd sicknedd sévRt b51-2iat KB A arsafurahe 8écond dnjdcticassf WMPFS I Additidhed,
while the control mgepLrented wiih HESTPES had sickness scores of 24 in
second injection with NMPF all mice returned to a sickness score of 1-2 and survival rates
in NMPF groups were 100%. Mice treated with NMPF 3 reached sickness scores of 3-4 and
15  the second NMPF injection did save these mice. These experiments show that NMPF
peptides have anti-shock activity at different stages of the disease and NMPF have anti-
shock activity even at disease stage when otherwise irreversible damage had been done.
This indicates that NMPF have effects on different cellular levels and also have repairing

and regenerating capacity.

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 Commitiee at

26  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 eulture. From treated mice, bone-marrow cells were isolated and
culiured as follows. BALB/c mice were killed by suffocation with COz. The ferours 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/m! penicillin, 50 pg/ml



24 hours and they nost of themdied after 48 hours with sickness scores of 5
(17% survival rate at 72 hours). In addition, peptides 1, 5, 8, 9, 11, 12,
13, 14 anﬂ( @mégg d in nunber of different experinents varlablllty in
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activity. This varlablllty is likely attributable to the rat jrﬁ%h@ eakdomn
of 20 the various peptides, and the dghferent effects the %eptldes
and their breakdown products have in vivo. In addition, these experinents
al so showed the variability in anti- shock activity in c-hCG preparations
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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, NMFP¥
7, NMPF 60 (20 pg/ml) were added to the culture either at day 0 or day 6 after culture
initiation. Or LPS (1 ug/ml) was added to the culture at day 6 with or without the NMPF.
Immunofiuorescence staining. Cells (2 x 10°) 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-11 (I-A/I-E) PE and
CD11¢/CD18 FITC (PharMingen/Becton Dickinson, Franklin Lakes, NJ, 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 8 times and finally resuspended in 200 pl FACS-buffer for
ow-cytometric analysis in a FACSCalibur flow cytometer (Becton Dickinson, Heidelberg,




in NVPF groups were 100% Mce treated with NVWPF 3 reached sickness scores
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The celmGMsGakhdn e eulérep Eony IMEF 46 iqatedamice gays  ispHicapllyl bl ood
R e o A N e
cell's per niImmurfidoresdincersiotrppl efiamivalirested bone-marrow derived DC. Culture of
BM cells in the presence of rmGM-CSF gave rise to an increased population of cells that are
positive for CD11¢ 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-TL.
As shown in Figure 3, the expression of the MEHC-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 0 or day 6
with or without the addition of LPS at day 6.



20 ng/ m reconbi nant nmouse G anul ocyte Monocyte-Col ony Stinulating Factor
(rm@GW CSF; BioSource International, Inc., USA) and seeded in 100 rum
non-adherﬁ to35}29§%?” ol ogical Petri dishes (Falcon). For each condition six
Petri dishes used and for 15 further analysis, cel|BCHRMMNEH ed and
anal ysed as descri bed ahead. The cultures were placed in aﬁ%,%@ ncubat or
at 37C. Every three days after cultureggnitiation, 10 m fresh medi um
suppl emented with rnGw CSF at 20 ngl ml "was added to each dish. N ne days
after culture initiation, non-adherent cells were collected and counted
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obtained froma nine-day culture of bone-narrow w cells were
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cuibyr B LES” IR O P oF whnRE Lo (B35, fnibeiel Srihusdie 2070 T
t 0 PBS dxpsatind of MIE-I1 M aenpared telPBiahl PRF respectidly: Howdvisk,Relldtreated NVPF 60
after Lvtl?ﬁszh iﬂ&ﬂs 46 without LPS (1=:0) showed significantly increased expression of MEHC-II on
CD11c positive cells. Furthermore, no significant differences were found in the group
NMEPF 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-



I nduction, had a significantly increased cell yield conpared to LPS in the
presence of rnmGWCSF. In addition, BMcultures from NMPF 46 treated m ce
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regulations of the Animal Care Committee of the Exasmus University Rotterdam. Shortly,
rats (n=3) were stabilised for 30 minutes 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 fo 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 87(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 eut 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
m! 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



anti body. Figure 7-11 show that there is an opposite effect of LPS on MHC I

expression as conpared to in vivo experinents, nanely, MEC 1| expression is
significa %g&%eased with LPS treatnent in vitro as conpared to PBS.
NVPF 4 wi M8%4r t her potentiated the 15 effect of LPS, L& 7 with

or without LPS (t=6), significantly inhibited the expressi,on of MHCG-11 as
conpared to LPS and PBS, respectively.gkonever, cells treaded®Rwlllh NVPF 46
wi thout LPS (t= 0) showed significantly increased expression of MHC-I| on
CDllc positive cells. Furthernore, no sign ficant differences were found in

the gr qfferedVRFeaSOf Yid IV QJert\!"dhEl&’ Yhd Ji?%éh@& s%aﬁilf"!ﬂfﬁé%%‘wé@eﬁﬁ@%ﬂ%@ to
LPS and PBS treated 20 . To determine the 1 n vivo effect of LPS and

NVPF t reeeensage of the AR. &hmytmverm@%ﬁﬁﬁeﬂtkf’gﬁa a nine-day cul ture of
bone-marrow with rnGwW CSF, cells were isolated from the BMof treated mce
and cul tured, harvested and counted as described. The cell yield of
“attaclRBSUIAIS s was significant increased with NNPE 4, 7, 9, 11, 43, 46,

of NWPF 7, 46 and 60 the cel |

47, .50,,.,53, 58 25 th
yi ePd vﬁm‘fﬂgﬁ%p%g evez‘e?é%a % g"ﬁ}‘é ¥4 to the PBS group (figure

14-15). In M&Aomat@a&dwammhdmimmc@iﬁa@imb tréSlell wit¥asnly PEShdd cant
I ncreased wi th NVPE 4 9, 11, 46, 50, 53, 58 60 and agin_in the qboup of

NVPF 4en£aareteéer¢a%T&M@rggwrm@%emﬁaﬁ@a@dna@ Q@ fplioged iy
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i ncreased wit n a red to rou

and no LBgF@i'ﬂ B‘QE#W@%&AW%W ef.llsn? %&F-é‘%; arefﬁé“ améP’EIS g P
bone- mggg %zf%sl ﬁaé?ﬁorhﬁﬁ%?nﬁi‘d%@d TRRESRNOMPE-64 fiRICPRGYNEVS) hﬁﬁ dife ' un-

att ached' nanely there was a significant Increased in ceI | yreld in
cul t ur awoterve effbes (3694 fin KK expesineent 3Lt iniupastant| to motesthat awcectteated WithvPF 2
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(figure nore a resu T8 € a e 5). Coronary
- Art ery iftaminidoginal £BAE) thexppeptiden ey hvealol ffidotcdn lﬂnochmiglﬁmmmsﬁem NMPF have

| nmunor atory,.effects i,n chronj i nf S we cut

1 oY ORirSreg Eince bigef tLelad hpRology Huh o foagtlaieR ot (for
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 BY, 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 boles 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 100pl. 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



betal, TNF-al pha, IL-1 and ROS (reactive oxygen speci es) have been
inplicated in irreversible nyocardi al damage produced by prol onged epi sodes
of coronary artery occlusion and reperfusion in vivo that |eads to

i schaeni & 2% tcardial infarct, we tested 15 the cardi PR e
properties of peptides in ad libitumfed nale Wstar rats 1388 g The
experinments were perforned in accordan with the GQuiding principles in the
Care and Use of Aninmals as approved by the Council of the Anerican
Physi ol ogi cal Society and under the regulations of the Animal Care

Comi t t REreQbuhid. GhFRFBf Uidubatish, the BabiRiEGAF: réievdd Fom thabsgs(By @%ﬁﬁ(ger e
stabilised for 30 mnutes followed by i.v. 1 m of peptide treatnent (0.5 20

ng/ m ) the shell at the: hostomrpfiieeigas The shell membyane was careflly dissackadand rats were
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pept i deve(s&liﬁwn‘y phictographed\@dikbiy g}BBO, Jupan) iasiod wg.ha:he ufeief a)mlic(rbsfé)ape (Zeiss
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coronarmweﬂmnlg?gg@%&dﬂmﬂﬂmrﬁa&v&emmﬁbwth 10 m Trypan Bl ue

(0.4% Si gna_ Chem cal ) to stain the normally perfused nyocardi um dark

bl ue and delPatmenalysis. Qmatidicaiden ofangipearesis wrs pormplivhed breguntingdhe hen
i ckly, exci ' | j of 3 h
a1 ce. VpREBERRRE befidls brahhd QEERGRatha T ABEBREle whl alBRELIBILEY P00

e "was di'vi ded
i nt 0 t hmeddRriadht bloodeesdeh tingkieas tTheantmberlof blood ivegpehbramohes gl thelblesd ssor s.

Th R was .t hen incubated.fgr 10 min. in 37C N {ra-Blue-Tetrazolium (Si gma
e caoses) Hhickces wite oquta infHeaniGute dmresiros/sbe e CHIRL IS B no i { o

ti ssue Pherpafertie M@abEof blfodvesRl bidrghsPand ihs!thickabss dKitheblobd Qedsblsaterk ed
area {IA) was_isolated fromthe noninfarcted area, the WO 03/029292 85

PCTI NLOErxsiaied toa rastprofapigrosgoner (dP s’) dorsgmngrispme The meaknwmberofand wei ghed

separ atgle¥chdsHndthE mitlahbINISy R tRRERGs %feacﬂ%ﬁ&i’ﬂfomﬁ:ﬂi&vw}@ cABulab it P!
rats were treated wth PBS. RESULTS 5 Coronary Artery cl usion (CAD)

exper i mempsrelto {aEBitomtroh eggschsitena Stilentis $-test. control group treated with
onloyw PBS had infarcted area of 702% (averagestandard error) after

60-m nutes of CAO followed by 2 hours of reperfusion. Wile rats treated
with peRESTATS PALP, LQGY, VLPALPQAC, LQGVLPALPQ LAGY, LQAV and MIRV
showed jnfarcted area of 626% 556% 55;k5% 10 672% 514% 626% and 682%
respect#gﬂ%”?‘%&%@ hat certain peptides (such as VLPALP, LQGV,

VLPALPQAC, L1nGYdertd\@Rtdniih® HRCSH¢EofNMBPEF onOihdidiRnadis and Wasduldgchélis 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, 2,3, 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.



infarction. In addition, peptide LQAV showed snmaller infarcted area but in
sone instances the area was haenorhagic infarcted. In addition NN PF-64
(LPGCPRGVND ﬁ%%?d also protective effect (35x) in CAO experinent. It is

i mpor t ant MO0612% t hat nice treated with 15 certain above LO2MEY pepti des
showed | ess viscousity of blood. Apart from i munol ogi cal effect t hese
pepti des may have al so effect on bl oodggoagul ation system dilretbRi §lbor
indirectly since there is certain hom)?'g gy with bl ood coagul ation factors (
for additional results of NWPF peptides see table 5.) So, in both nodels

the ci rﬂglmé sitem plays an inportant role in the pathogenesis of the
di sease. I cken eﬁ;%) exper| ments In vivo treatnent of fertilised chicken
eggs W th Nnm:e Feynalp Jammahthegzgs of 13-34 weckopwerk ented By, withBR{® | ands)
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i njection. The holes in the eggshell were d| sinfected odium The NWMPF
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| nCUbatllaﬁHl usidg&xemwommeﬁserpﬂmﬁd gﬁﬁ&m&élemeeﬁreﬁwcoeeﬂewaghawe &’Eb@' | at
the bottomof the e The shell nmenbrane was carefull di ssected and

renove vmes%ﬁfaw ewer!eeq@waeeeptﬁﬁ ool 20 0wefdD). Qnspt of diabesorwgmdatad t he
bl ood gsegj;g; d (N kon E990, Japan) in vivo with the use of
am croscope EZEI SsS tem 6, Germany). One overview picture was taken

and 4 det ai |Glpease olesarst tedt dGEThedt wae perdbrsnadorte2 wéeks . of @pé in fagigd nmice h vi t al

o S YR P PR i or SR, R e, fof e = v

QJant i fmﬁaﬂ;esaﬂoaf sapasleswegonlisited ham deaailpndsbadd i glawas tortagt. t he bl ood
vessel thickness. The nunber of bl ood vessel branches and the bl ood

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 (FFCS), 50 U/ml penicillin, 50 pg/ml streptomycin,
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 x105ml) 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 ODssw0 was measured using a microplate reader, and the nitrite
30 concentration was calculated by comparison with the ODs«0 produced using standard
solutions of sodium nitrite in the culture medium,

RESULTS



10 vessel thickness were counted in the pictures (4 pictures/egg) using
Corel Draw 7. Thereafter, the nunber of blood vessel branches and the

t hi cknesswg)I ?%'h gl ood vessels were <correlated to a raster of m croscope
(10 nmmR) 0 8%13 rison. The mean number of branches andP¢HBLOAMAYD| ood
vessel thickness of each condition (n=10) were cal cul ated and conpared to
the PBS control eggs using a Student'sgd-test. 15 RESULTS OhiMtRempseggs
experinments In order to determ ne the effect of NWMPF on angi ogenesi s and
vascul ogenesis we treated fertilized chicken eggs with NVPF or NVPF in
conbi naNDD e¥pédiméee- as 20 described in materials and nethods section.

Fi gures 20-30 show that NWPF 3, 4, 9 and 11 pronoted angi ogenesis <0. 05),
whi | e NVPF \R@rderzio dgtermine whethex VMEY hag effent onhe shisease deyslipmeat da NOD

{ Peducoqie YEcReq KMET on ek giaBoi nlly NOFRatH ihg Pl B3 14 AL IRNGS
e ey Y N A T T P I
vas |o@’§3ﬂe‘§6? wmw&@vsegééw 1?%#%-%@@’%—%%% ot ed
(P<0. O5pegatige it PERB AL Fwad bhsetved 1R dbferERITNMPFPLOUBS Be Soinpardd MARBBREaHCD
experinment Mce. Fenmale NOD mce at the age of 13-14 weeks were treated i.p.

wi t h PEspegally m YMER exougs sreatpdwithypeptideJAPA LPENY C, ShBALRAITRY, pALP,

VLPALP : P .

Ve e AR AT K R Phaibpis of the HRRMIRRIE M w1 for
2 week spositiwily cdreelated dy snamlitischbutawgatiedk ecrrélated tochp masder of fwhctiond deta
(dyketu est... Bo I NOEY, ei.m __Mannhei Y | m.,ce used in
{ neth el 155 s 2% Rhormittfonb BRI iR sy hoated TRV W SRt ven
free aceeghichbs dsQ@shpansd WRBS grolipeOuf Xqdtilts Bhow ThaEPBS dRatslVNODMideeeréni mal
Experinments Committee of the Erasnus 10(§gi ver si Rott erdam Di abetes was

2o bessctl Bipbrgeat sermen ot 3 merlks. JErseas BQJomigh reeied Wikl Geree Hanarg. WeEkBO1 |
Medi sengg, 3&%'6&]9&1\@1“Qmﬁmfo%ﬁﬁnmtﬁnf&%%%%ﬂloi%&%fattﬁféxlgg%:"‘o

consecutive glucose neasurenents zl ng/dl). Onset of etes
was dat andi-diabetic effiects were cesn v B NMRE: 1,4 4 6. 65066 o0d comuieedial @Gt est (GIT)

.t esfs WagreBE{afh%rnr@geg%d, %?rggfgnif ?)sg,le?egﬁeﬂh@rlLﬁ&é, %gtc@ o 235863). Thgse mice had a
low fasting blood glucose level and were tolerant for glucose (data partially shown).
However, 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
ApoBE experiment
The inveniion provides a method and a signalling molecule for the treatment of
conditions that are associated with dysfunctional LDL receptors such as Apoll and other
80 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



15 n=5) by injecting | g/kg D-glucose intraperitoneally (i..p.). At O
(fasting), 5, 30 and 60 mnutes bl ood sanples were collected fromthe tail
and testeg,d“ﬁrﬂ%ycose content. NO experinent Cell culture. The RAW 264.7
muri ne ma&ropNAge- cel | line, obtained from American 20 THHRENEIV9063%

Col l ection (Manassas, VA, USA), were cultured at 37C in 5% C0s using DVEM
containing 10%fetal calf serum (FCS),g§0 U m penicillin, 504 Mk 3306
streptomycin, 0.2 M Na-pyruvate, 2 gl utam ne and 50 M 2-ner capt oet hanol
(Bio Wiittaker, Europe). The nedium was changed every 2 days. Nitrite
neasur efRisteroMNoéd hh® givea PBE drQMMPFSevEBASHEL day ﬁltfé(}ﬁ_rmwaiﬁﬁf%r 23 wBadsophage
supernatants. The cells (7.5 x106hnl) were cultured in 48-well plates in 500
ni cr ol i kody vesRghtyas determiaed as shoven Jahla kelawi nul ated with LPS (10
mcrog/m) and/or NWPF (1 pg/m, 1 ng/m, 1 mcrog/m) for 24 hours, then
the culture nedia were collected. N trite was neasured by adding 100 m crol
of Giess reagent (Avepagd WeightO0 micrpd sanples of culture nedium The OD50
was neasured using m cr opl ateh%ﬁzﬁsr and the nitrite 30 concentration was
cal cul ated by conpa® son with t Y8lu8 oduced using standard sol utions
of sodi ApeE\)-tPRS € 13166 cul turepoedi um RESULTS WO 03/029292 88

PCTI NLO2/ 00639 2 4 MAR 2006 NOD experinment In order to determ ne whether
NVPF haApeli--NMEE 3hddii sease b4 oBfBHt in NOD nice, we tested NVPF on

pr e- di a‘?ﬁ%_gmlfp%g\%m ce at i_?ﬁola:ﬂ?gyf 13-14 weeks. After only two

weeks o0 at nent I njection of ng/ kg) every other day) glucosuria
dat a 5 BackgrdundWB326EMas anal ys88R al0t he of 17 weeks. Profound

anti -di abet i ] ce negajj gl ucosuria) was observed in

differ 0%\(7&?&%%‘%%&% conpar 2%% é’géégr oup, especially in NVPF groups

treated with peptide VLPALPQWC, VLPALP, MIRV, LPGCPRGVNPWS and LPCGC. In

addi tion, jnpaifpept of the glucqose tolerance test was positively

corr5e! Apylysts 9%%#&?%&@0%'@%?%5%%0”@ ated to the nunber of

funct i ongim 16k of dftofet it Bls80ial Whish pEPHAS AR Gulaliaba WD i ce successtul | y
g

treated wth NVPF were tolerant for ucose as conpared to PBS group. Qur

resul t sProtesmicstoplsPBS Simdaritsenttbesi ce were al |l diabetic at the age of 23

weeks. ﬁ@ i ! Keah d with three tinmes a week for tw weeks with
NVPF showe ’Fgrﬁ%af oun& }lﬂn?eﬁvbl t1onh of diabetes devel opnment. The strongest

anti - di SMARToOEMBECt s were seen with NWF-1, 4, 5, 6, 7, 65 66 and
conger pAtriNFRoT (PBIL)
Post-translational modification prediction
SignalP (CBS) '
Primary stru
HLA Peptide Binding Predictions (BIMAS)
15  Prediction of MHC type I and It peptide binding
(SYFPEITHD
Amino acid scale represeatation (Hydrophobicity, other
conformational parameters, etc.) (PROTSCALE)
Representations of a protein fragment as a helical wheel(HelixWheel / HelixDraw)

20
RESULTS .

A non-extensive 1,ist of relevant oligopeptides useful for application in a method to
identify signalling molecules according to the invention derivable from protein data bases.
pdb | 1DET7 | 1DE7-A INTERACTION OF FACTOR XIII ACTIVATION PEPTIDE WITH

25 ALPHA- THROMBIN

LQGV, 1LQGVV, LQGVVP




15 preparation (Pregnyl, Organon, Oss, The Netherl ands, batch no. 235863).
These mce had a |ow fasting bl ood glucose | evel and were tolerant for

gl ucose (%&gﬂg%%l ally shown). However, NWPF-71 showed no effect on the
i nci dence 0 tes, while NVMPF-64 and NWPF-11 had a nBHEN&H00639
anti-diabetic effect. 20 NO experinent NO production is a c ntmg medi at or
of the vascular and inflanmatory resp e. Qur results sho 0

macr ophages (RAW 264.7) stinmulated with LPS produce | arge anount of NO.
However, these cells co-stinmulated with nost of the NVPF peptides (NWVPF

pept i dgdp ) 1006 11D1.6-3 SOLOFIONGTYCTURE OF FUMAN TFUB NOSERNMINAY! M)
I nhi bited the production of NO 25 Results ApoE experinent The invention

provi o ROMAIRN: hod and a signalling nolecule for the treatnment of conditions
that are as ed with dysfunctional LDL receptors such as ApoE and ot her

30 nenbers o e apol [ poprote| n famly. In particular, use of a signalling
mol eculpdbd HEME J %BN&B'WANWR)SEHAH‘EA

fungti thereof is preferred. G oups of ApoE

def 3?@##%@ @ﬁ#?%@éfﬁ%ﬂ’%we fed a hi gh WD 03/ 029292 89

PCTI NL02/ 00GRPre VLR EO0QTVIPARSt erol food and given PBS or NWPF every

ot her da |ntra erltoneal After 2.5 weeks body wei ght was determ ned as

shown iﬂiﬂ-m &Eﬁgp AA6i- g}ﬁ@p (g)SD (g) val ue ApoE-1- PBS

31.6671. 007 M{% 2561 4960. 536 ApoE-/- NWPF-5 29.7431. 1600. 019

Backgr ound/ 59%95‘29‘%‘0 ﬁ%‘% ApOE-/- NWVPEF-6 29.6141.0640.004 5 Anal ysis of

d| ff er qdbl pBYO| 1 HUBMANEHSRHADAFAIBUMING f ferent data bases in which
ﬁgl des vver al ysed are: Proteomics tools: Simlarity searches BLAST

base ( NCBI) SMART (EMBL)
pdb| 1§§LU[ 1g,g U-A GLUCOCORTICOID RECEPTOR (DNA-BINDING DOMAIN)

PARP

pdb | 2KIN | 2KIN-B KINESIN (MONOMERIC) FROM RATTUS NORVEGICUS
MTRI

15 pdb]1SMP|1SMP-1 MOL_ID: 1; MOLECULE: SERRATIA METALLO PROTEINASE;
CHAIN: A
LQKL, LQKLL, PEAP, LQKLLPEAP
pdb | 1ES7} 1ES7-B COMPLEX BETWEEN BMP-2 AND TWO BMP RECEPTOR 1A
ECTODOMAINS ‘

20 LPQ, PTLP, LQPTL
pdb| 1BHX | IBHX-F X-RAY STRUCTURE OF THE COMPLEX OF HUMAN ALPHA
THROMBIN WITH THE INHIBITOR SDZ 229-357
LQV, LQVV
pdb} 1VCB|1VCB-A THE VBL-ELONGINC-ELONGINB STRUCTURE

25 PELP
pdb [ 1CQK | 1CQK-A CRYSTAL STRUCTURE OF THE CH3 DOMAIN FROM THE
MAK33 ANTIBODY
PAAP, PAAPQ, PAAPQV
pdb | 1FCB | IFCB-A FLAVOCYTOCHROME

30 1LQG,
pdb 1ILDC} 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

!un



10 PAT NNPROT (PBIL) Post-translational nodification prediction SignalP
(CBS) Primary structure analysis HLA Peptide Binding Predictions (BTMAS) 15
Prediction of MHC type | and Il peptide binding (SYFPEITAD Am no acid scale
repr esent@éogiﬁgé drophobicity, other conformational paraneters, etc.)

( PROTSCAI " E) esentations of a protein fragment as a HETNI2/00639

wheel (Hel i x\Weel | HelixDraw) 20 RESULTS A non-extensive List of rel evant

ol i gopepti des useful for application igy a method to identifylsMghalifi ng

nol ecul es according to the invention déerivable fromprotein data bases. Rdb
11DE7 | 1 DE7-A | NTERACTI ON OF FACTOR Xl |1 ACTI VATI ON PEPTIDE WTH 25 ALPHA-
THRVNI Bjghty LQGV, LQGW LQGAP WD 031029292 90 PCTI NL02100639 2 4 MAR 2006 ndb
| 1 DLE 11DLf i -A SC]_UTI ON STRUCTURE OF HUVAN TFI | B N- TERM NAL DOVMWN LDALP
Ddb 11 Y ERASTEFIBRABIASIEGROWRE FACTORCOMPLERGEPMATEL 5 CYCLASE,
AN UBB@#%W‘%@T LVLQ 1' VLPAL pdb | I1LYP ILYP CAP18

( RESI LPKL, LLPIiL ndb 11B901 |D90-A HUMAN ALPHA
LACTAL 1.BWY], RALPOPAPEE pdb | | GLU 11G[3 A GLUCOCORTI CO D RECEPTCOR

(DNAEBI g‘j‘ Nﬁa %é&l MO%A\S%Ddeb 16&1&3%&!\6% El NE IBEIQI\/D\IOVERI C) FROM RATTUS

pdb| 1R2A | 1R2A-A THE MOLECULAR BASIS FOR PROTEIN KINASE A
LQG, LTELL
pdb] 1CKA | 1CKA-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| IRLQ| IRL.Q-R C-SRC (SH3 DOMAIN) COMPLEXED WITH THE PROLINE-RICH
LIGAND RLP2 (RALPPLPRY) (NMR, MINIMIZED AVERAGE STRUCTURE)
LPPL, PPLP
15  pdbl ITNT[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| 1GBR-B GROWTH FACTOR RECEPTOR-BOUND PROTEIN 2 (GRB2, N-
TERMINAL SH3 DOMAIN) COMPLEXED WITH SOS-A PEPTIDE (NMR, 29
STRUCTURES)
LPKL, PKLP
25 pdbl1A78]1A78-A COMPLEX OF TOAD OVARY GALECTIN WITH THIO-
‘ DIGALACTOSE
VLPSIP
pdb | 1ISA | 1ISA-A IRON(I) SUPEROXIDE DISMUTASE (E.C.1.15.1.1)
LPAL, PALP
30 pdb] IFZV|1FZV-A THE CRYSTAL STRUCTURE OF HUMAN PLACENTA GROWTH
FACTOR-1 (PLGF-1), AN ANGIOGENIC PROTEIN AT 2.0A RESOLUTION
PAVP, MLPAVP



15 ndb I ISMP ISMP-1 MOL ID: 1; MOLECULE: SERRATI A AMALLO PROTE! NASE:

CHAIN: A LQXL, LQyLZ, PEAP, LQS, LLPEAP ndb 11ES7 | |EaS7-B COVPLEX BETWEEN
BVP-2 AND TWO BVMP RECEPTOR | A ECTODOMVALINS 20 LPQ PTLP, LQPTL ndb | 1M
11BHX- F XVRA¥OZEYCTURE OF THE COVPLEX OF HUMAN ALPHA THPROVSLAY/OAS3H THE

| NHI Bl TOR SDZ 229- 357 LQV, Lvi pdb 11VCB 11VCB-A T BE VHL- ELg\I%ngLO?/KGI NB
STRUCTURE 25 PELP pdb | 1CQK | | O YSTAL STRUCTURE OF THE

FROM THE MAR33 ANTI BODY PAAP, PAAPQ PQV pdb 11FCB | FCB- A

FLAVOCYTOCHRONE 30 LQQ ndb | ILDC 11LDC- A L- LACTATE DEHYDROGENASE:

S RN W RN AT BN AT o

ACH
91 PCT[B(IEEIHZNI-GKMB@ TERMMHM&%IQE{E GI-IAIBGESJ.NMB, MASIMIZRIBROBLAST
GROWMH E COVMPLEXED WTH HEPARIN ~' N:' RAMER FRAGVENT LPAL, PALP, PALPE
5 pdb 4 VMBF MOUSE C- MYB DNA Bl NDI NG DOVAI N REPEAT 1 LPN pdb 11R2A

11R2A APUIEPEN, BCPIPAR BASI S FOR PROTEIN HINASE A LQG LTELL pdb | 1CKA |
| CKA-B C- CRK (N TERM NAL SH3 C- CRKSH3- COWT D 10 WTH C3G
B RS A%E&B}hh@l\ﬁﬁﬁﬁ .JK@G)’\%W%THR | 1 R.AR
C SRC WI N) COVPLEXED W TH THE PROLI NE- RI CH
pdb | SCRX[3CRX-A CRE RECOMBINASE/DNA COMPLEX INTERMEDIATE 1
LPA, LPAL, PALP
pdb| 1PRYX ]| IPRX-A HORF6 A NOVEL HUMAN PEROXIDASE ENZYME
10 PTIP, VLPITP
pdb! 1RCY| IRCY RUSTICYANIN (RC) FROM THIOBACILLUS FERROOXIDANS
VLPGFP
pdbl 1A37|1A3Z REDUCED RUSTICYANIN AT 1.9 ANGSTROMS
PGFP, VLPGFP
15 pdbl1GER[1GER-A GLUTATHIONE REDUCTASE (E.C.1.6.4.2) COMPLEXED WITH
FAD
LPALP, PALP
pdbi IPBW|1PBW-A STRUCTURE OF BCR-HOMOLOGY (BH) DOMAIN
PALP
20 pdb|1BBS|1BBS RENIN (E.C.3.4.23.15)
MPALP
AT188872 11.3 366 327 18 382 [Homo sapiens]qd27c¢01.x1
Soares_placenta_8to9weeks 2NbHP8109W
Homo sapiens cDNA clone IMAGE:1724928 3' gimilar 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 sapiensjqb95f01.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




LI GAND RLP2 (R LPPLPRY) WWR, M NI M ZED AVERAGE STRUCTURE' ) LPPL, PPLP 15 pdb
11TNT 11TNT MJ TRANSPOSASE ( DNA- BI NDI NG DOVAIN) (NMR, 33 STRUCTURES) LPG
LPGE., LPK Bdb 11GJS 11GIS-A SOLUTI ON STRUCTURE OF THE ALBUM N BI NDI NG DOVAI N
OF STREP 92PROTEI N G 20 LAAL, LAALP pdb 11GBR 11GBROI/NIRMEA FACTOR
RECEPTOR- BOUND PROTEIN 2 (GRB2, N- TERM NAL SH3 DOVAI N) COVPLEXED W TH SCS- A
PEPTIDE (NVR, 29 STRUCTURES) LPlIiL, R{JP 25 pdbl 7811A78-A DOMRR X5 OF TOAD
OVARY GALECFIN WTH THI O DI GALACTOSE *VLPSI P pdb 111 SA 111 SA A 1T RON(I1)
SUPEROXI DE DI SMUTASE (E. C. 1.15.1.1) LPAL, PALP 30 pdb 11FLV | IM-A THE

CRYSTA ﬂ&gﬂﬁﬁ, W ﬁ\%ﬁ OR-1(PLG~-1), AN ANG OGENI C
PROTEI ﬁzl_z_ RE@& O\I% ﬁ%%l@ 9292 92 PCTI NL42/ 00639 2 4
MAR 20@Esarmshplacdnis | 8td9wideks HRMHPS Y WREokLAPieBs (DNA&)OMMG‘EWWO@F&JNCATI ON

e, "Lpemiaia i ol HORIOGRATO b Rk GG AR RGO ear

VPALP RARNASRYerks Crn GREREC@MBISMAGE! DNA COMPLEX | NTERVEDI ATE | LPA, LPAL,

PALP pdb 11PRX | | PRX A HORF8 A NOVEL HUMAN PEROXI DASE ENZYME 10 PTI P,
VLPFI p MERVLGR¥LUALBY RUST| CYANI N (RC} FROM THI OBACI LLUS FERROOXI DANS

Mm.42246.3 Mm. 42246 101.3 837 304 28 768 GENE=Pck1 PROTSIM=pir:T24168
phosphoenolpyruvate carboxykinase 1,
cytosohe; translated
KVIQGSLDSLPQAV, LDSL, LPQ
10 Mm.22430.1 Mm.22430 209.4 1275 157 75 1535 GENE=Ask-pending
PROTSIM=pir:T02633 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 KVLQGRLPAVAQAV, LQG,
15 LPA, LPAV
Mm.129320.2 Mm.129320 173.0 3220 571 55 2769 GENE~ PROTSIM=pir:T'16409 Sequence
8 from Patent W09950284; translated
LVQKVVPMLPRLIC, 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 IAC2_HUMAN Acrosin-trypsin inhibitor II precursor (HUSI-IT) [SPINK2] [Homo
sapiens]
LPGCPRHFNPYV, LPG, LPGC
25 Rn.2337.1 Rn.2337 113.0 322 104 1 327 GENE= PROTSIM=PRF:1402234A Rat pancreatic
secretory trypsin inhibitor type IT (PSTI-II) mRNA, complete cds; minus strand; translated
LVGCPRDYDPV, LVG, LVGC
Hs.297775.1 Hs.2977756 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 sirand; translated
PGCPRG, PGCP
Mm.1359.1 M. 1359 PROTSTM=pir.A39743 urokinase plasmiogen activator receptor
LPGCP, PGCP, L.PG, LPGC




VLPGFP pdb | 1 A3Z 11A3Z REDUCED RUSTI CYANI N AT 1.9 ANGSTROMS PGFP, VLPGFP
15 pdb I IGER | | GER-A GLUTATH ONE REDUCTASE MC. 1.6.4.2) COVWLEXED W TH
FAD LPALP,_ PALP db 11PBW 11PBW A STRUCTURE OF BCR- HOMOLOGY (BR) DOVAI N
PALP 20 nff@ %0793 | BBS BENIN (E. C. 3.4.23.15) MPALP Al PERNEGR/M3I93 366 327
18 382 [ Hono sapi enSJ gqd27cd . xI  Soarer _pl acenta 8t o9weeks gmmﬁ%{fggw Hono
sapi ens cDNA cl one | MAGE: 1724928 3' Eg&l ar to 25 gb:J00117

CHORI OGONADOTROPI N BETA CHAI N PRECURS (HUMAN) ;, nmRNA sequence.; m nus
strand; translated MKRVLQGVLPALPQWC, MXRV, MXR, AI 12619.8 418 343 1 418

[ Homo sg%gnlebc?ﬁﬁg@hﬁmmm@l LyYeRspRo Nl OW Homo sapi ens cDNA cl one
| MAGE: T simlar to gb:J00117 30 CHORI OGONADOTROPI N BETA CHAI N

PRECUR%;?AQP@AN{I) rTRNA sequence.; minus strand; translated

i | GR38 B0 BRI Al 2658 0077 20
2NoH| °8mmswﬁorm;phﬂmm pgencdibGaffok7 60044 3' simlar to gb. J00117
ot 1 i LAGTBATE JE TAFEL O Ly M 42246 3 M 42246101 3 239”382%’8 768 CENE
'ItD(r:;ﬁs FM%%%W%Wﬁ Sericly 3%@%% 157
75 1535TYRBIH BpNOJEBH(FRAGMENE)VEpi r: T02633 activator of S phase ki nase;
trans! 3:§flpave, LA, VLPAVP, PAVP
spirembl | 030137} 030137 HYPOTHETICAL 17.2 KDA
10 GVLPALP, PALP, LPAL
sptrembl | QOIYZ3 | Q9IYZ3 DNA POLYMERASE
GLLPCLP, LPC, LPCL, PCLP
spirembl | QOPVWS | QOPVWS NUCLEAR PROTEIN NP220
PGAP, LPQRPRGPNP, LPQ, PRGP, PNP
15 Hs.303116.2 PROTSIM=pir;T33097 stromal cell-derived factor 2-likel; translated
GCPR
pdb| 1DU3 | 1DU3-A CRYSTAL STRUCTURE OF TRAIL-SDR5
GCPRGM
pdb i 1DOG | 1DOG-R CRYSTAL STRUCTURE OF DEATH RECEPTOR 5 (DR5) BOUND
20 TO APO2L/TRAIL
GCPRGM
pdb | 1BIO | 1B10 HUMAN COMPLEMENT FACTOR D IN COMPLEX WITH ISATOIC
ANHYDRIDE INHIBITOR
LQHV
25 pdbl4NOS|4NOS-A HUMAN INDUCIBLE NITRIC OXIDE SYNTHASE WITH
INHIBITOR
FPGC, PGCP
pdb ] 1FL7| 1FL7-B HUMAN FOLLICLE STIMULATING HORMONE
PARP, VPGC
30 pdbl1HR6]1HR6-A YEAST MITOCHONDRIAL PROCESSING PEPTIDASE
CPRG, LKGC
pdb | 1BFA | 1IBFA RECOMBINANT BIFUNCTIONAL HAGEMAN FACTOR/AMYLASE

INHIBITOR FROM




VLQAI LPSAPQ LQA, LQAIL, PSAP, LPS Hs.63758.4 Hs. 63758 93.8 3092 1210 512719
GENE- -M2 PROTS M pir:T30154 transferrin receptor 2; translated
KVLQG?LP% 15 LPA, LPAV Mn 129320.2 Mm 129320 173.0 3220 571 55
2769 GENE-- Mpi r: T16409 Sequence 8 from Patent W9OFEHPEH2/0463hNns| at ed
LVQXWPM.PRLLC, LVQ LPRL, PMLP Mn 22430.1 Mn 22430 209.4 1275 157 75 1535
GENE=Ask- pendi ng 20 PROTSI M=pi r: T026 activator of S phasel kMR ABE;
translated VLQAILPSAPQ LQA, LQAI4 PSAP, PSAPQ P20155 | AC2 HUVAN
Aarosin-trypsin inhibitor Il precursor (HLTSI-11} [SPINK2] [Honp sapiens]
L PGCPRIppEY, LEEGPREVCLPET, RoGIBETPRE Rn. 2337 113.0 322 104 1 327 GENE=
PROTSI M:PRF' 1402234A Rat pancreatic secretory trypsin inhibitor type ||
sopRmA POLS B HIIMAN huiropinrhebaichain gneduaserd  LVGCPRDYDPV, LVG, LVGC
Hs. 297775. 1 ESTs,
Veakly sim |WWMMWWA§W&WW% 30
TLDA SUBUN WV G HRPIFQ,| AVEPRLB, EVLBBHPQt ransl at ed PGCPRG PGCP Mn 1359.1

8 v%%%’gp%eé‘s RReIRGISEe Ofggaggﬁ ool

10661771056M SHLPEVD W LEVEG4, 191234
CG13509 PROTEIN.//: trenbl AE(50345é AE’ 0034 8% gene: "CGL35(0™
Dr osophi | a @Mo‘é‘é@:éﬂ@%n&’@?%l d 5 LAGTI PATP LAG PATP swiss |

e AR B ol bl 0 (0 T

Il B) T 1 B FRAC S
103013MWRDlB[PE],—W[HEHVMPGUPB(BR)A 10 GVLPALP, PALP, LPAL

10 swissnew | P95180]NUOB MYCTU NADH dehydrogenase I chain B

LPGC, PGCP

sptrembl | Q97284 | Q97284 NEUTROPHIL ELASTASE

PALP, PALPS

sptrembl | QOUCGS8| Q9UCGS URINARY GONADOTROPHIN PEPTIDE (FRAGMENT),
15 LPGGPR, LPG, LPGG, GGPR

XP 028754 growth hormone releasing hormone [Homo sapiens]

LQRG, LQRGYV, 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



svtrenbbl I 91YZ3 | I YZ3 DNA POLYMERASE G.LPCLP, LPC, LPCL, PCLP sDtrenbl
| Q@PWH1 QQPVWH NUCLEAR PROTEI N NP220 PGAP, LPQRPRGPNP, LPQ PRGP, PNP 15
FB'3031168&“E@g%§£thir;T33097 stromal cell-derived factor 2-1i kel

transl ate db 11DU3 | |1DU3-A CRYSTAL STRUCTURE OF REJNLO2416639 GCPRGM
pdb I 1 DOL 11DOG R CRYSTAL STRUCTURE OF DEATH RECEPTOR 5 (DR5). . BOUND 20 TO
APCR1f FRAI L GCPRGM Ddb 11BI O 11EI O HUMAN COMP NT FACTOR D KN H8MdlfEEX w TH

| SATO C ANHYDRIDE | NH BI TOR LQHV 25 pdb 14NOS 14NOS- A HUMAN | NDUCI BLE

NI TRI C OXI DE SYNT' LIASE WTH | NH BI TOR FPGC, PCCP Ddb | |FL711FL7-B HUVAN
FOLLI CLE STI MULATI NG HORMONE PARP, VPGC 30 pdb 11HR61 1HR6- A YEAST

M TOCHONDRLAL PROCESSI NG PEPTI DASE CPRG, LKGC xxIlb I IBFA | |BFA

RECOVBI NANT BI FUNCTI ONAL HAGEMA. N FACTORI AMYLASE | NHI BI TOR FROM WO

03/ 029292 9% RGN A2/ 00639 2 4 MAR 2005 PPGP, LPGCPREV, LPGC, PGCP, CPRE
smﬁssnem#?mga | LSHB HUVAN Lutropin beta chain precursor

MNi RVL QBignk R p¥gdictiobd/Riorihipld) QA, LQAV, VLPPLP, PPLP, QWC, WC, VLPPLPQ
AVLPPLP, AVLPPLPQ 5 swi ssnew P074341 CGHB PAPAN Chori ogonadotropi n beta

chaih precursor MRVLQAVLPPVPQAC, MVR, MVRV, LQA, LQAG VLPPVP, VLPPVPQ
QWVC, WrTRMLGEVEPARY PPVPQ swi ssnew 28376 TSHB HORSE Thyrotropin beta

chai n precursor
VALY

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 II (H2-Ak 15 — mers) CPTMTRVLQGVLPAL 14
PGCPRGVNPVVSYAV 14
20 HLA-DRB1*010115-—mersPRGVNPVVSYAVALS 29
TRVLQGVLPALPQVYV 28
LQGVLPALPQVVCNY 22
HLA-DRB1*0301 (DR17)
15 — mers CPTMTRVLQGVLPAL 26
25 MTRVLQGVLPALPQV 21

SIRLPGCPRGVNPVYV 17



MIRD, LPK QDVC, DVC, |PGC, PGCP 10 swi ssnew P951 NUOB MYCTU NADH
dehydrogenase | chain B LPGC, PGCP sptrenbl | Q27284 | QQZ284 NEUTROPHI L
ELASTASE 6ALP PALPS sptrenmbl | QUCGI QQUCE URI NARY GONADOTROPHI N PEPTI DE
{ FRAGVENTYYO B9%bopR - PG LPGG, GGPR XP 028754 growth RPN easing
hor nrone [Hono sapiens] LQRG LQRGV,LGQL 20 A further non-limting |ist

i ncl udes col |l agen, PSG CEA, MADE (malg.poma associ ated growgh Fﬁ'ﬂtﬂ]{ﬁen)’
Thronbospondi n-1, Gowh factors, MWws, "  Cal nodulin, dfactory receptors,
Cyt ochrone p450, Kinases, Von WI Il ebrand factor (coagulation factors),
Vacuol apABREQt fkAdtd FERodY iR EifentdINaRB Ot €I n hornones, DNA pol yner ase,
Dehydr ogenases, Am no 25 peptidases, Trypsin, Viral proteins (such as
envel ope protein), Elastin, Hi bernation associated protein, Antifreeze

gl ycopr i g@@%es, Ci rcunspor og, d ceptors, Transcription
act or s,ﬂ&gt Kimes and their recept orégwgsafa[ﬁgens, Nranp, RNA

pol ymer@m®RS) Cytoskel etal proteins, Henatopoi etigc (ng@ur al7g nmenbrane proteins,
I no %q%ul ins. NLAIMNC, G coupled proteins and their receptors, TATA

bi n ngd’ proteins, Transferases, Zinc f1%8erl08r otfdi n, 18pl i ceosmal

Pr ot ei np%f;g-ING (high nmobility group protejgy. 305 (Fp@actigye oxygen species),
super oxi dases, superoxi de di snutase, Proto- oncogenesltunor suppressor
genes, P@2% i poproteins WO 03/029292 96 SiHWal B3CBS)83Si g8l P predi cti ons:
(for exanple) 5 MIRVLQGVLPALP QAC ULA Peptide Binding Predictions (Bl MAS)
PCTI NLO2/ 00639 2 4 MAR 2006 10 (For exanple) Half time of dissociation HLA
nol ecul BEPTIDE | (A 0201): VLQGVLPAL (84)

10 NMPF SEQUENCE
1 VLPALPQVVC 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 VLPALPQ 100 8 0 O
8 GVLPALP 100 100 83 67
9 Vve ‘ 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



GVLPALPQV (51) VLPALPQW (48) 15 RLPGCPRGV (14) TMIRVLQGV (115) scores
WVHCH( H2Ak 15- ner s) CPTMIRVLQGVLPAL 14 PGCPRGVNPWSYAV 14 20

HLA- DRBI *010115- ner sPRGVNPVWSYAVALS 29 TRVLQGVLPALPQWV 28 L L PALPQVVCNY
22 MA- DREPOSAFPHDRI7) 15-mere CPTMIRVLQGVLPAL 26 25 MIIREXRHA988380y 21

SI RLPGCPRGVNPVWV 17 WD 03/ 029292PCTI NI A2100639 97 2 4 MAR 2005 TABLE 1.
Results of shock experiments in mice T&ST SUBSTANCE % SURVIZVIAHARI 6T VE
(JTS) 0164072 5PBS1001006717 PG23100100100100 P&25100838383 10PEPTI DE NWVPF
SEQUENCE 1VLPALPQAC1001005017 2LQGVLPALPQL006700 3LQGL00832017

4L QGV10PARNAE G0 ARGtk aRds R BRIIAE 098 ety PALP100100100100 7VLPALPQLO08300
8GVLPALP1001008367 9WC1001005050

NMPF SEQUENCE ID: ANTI-SHOCK EFFECT

5 LQGV
AQGV
LQGA
VLPALP
ALPALP

10 VAPALP
ALPALPQ
VLPAAPQ
VLPALAQ

Prririegd

15 SHOCK ACCELERATING EFFECT
LAGV
LQAV

VLPAAP
20 VLPALA
VLPALPQ

Fiiritis

VLPALPA

25



2011MIRV1001006750 12MIR1001006750 13LQGVLPAI PQVVC100100100100 14( CYCLI C)
LQGVLFALPQAC100838383 64LPGCPRGVNPVWS100100100100 2566LPGC100100100100 WO
03/ 029292 PCTI NL02100639 98 2 4 MAR 2066 TABLE 2. Additional results of
shock expgii NMPF SEQUENCE | D ANTI - SHOCK EFFECT V 5.0G V AQG LQGA
VLPALP +WL(E&EJ|3§ } OVAPALP++ ALPALPQH VLPAAPQH LA Q 15VLEW%WW8%
ACCELERATI NG EFFECT LAGV+++ LQAV+++ VLAM P+++ VLPAAP+++ Zovqumﬁﬁ
VLPALPQH++ 99

TABLE 3. Further additional results of shock experiments

NMPF PEPTIDES % SURVIVAL IN TIME (HRS)
5 .
Tx Tx
0 14 24 48
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



VLAALPQ H VLPALPA+++ 25 WO 03/029292 PCT/ NI A2/ 00639 99 2 4t R 2Q06 TABLE
3. Further additional results of shock experinents NVPF PEP MES% SURVI VAL | N
TI ME (HRSbﬂi ﬁ%gé 0142448 PBS1001001000 NWPF-31001001000

10NWPF- 51 Y 100 NVPF- 710010010067 NVPF- 8100100100100 PRVNLOYM39.00100100
NVPF-11100100100100 15NMPF-12100100100100 NMPF-43100100100100

NMPF- 45100100100100 NWMPF-461001001001 MPF- 50100100100100 7

20NMPF- 53100100100100 NWPF-58100100100 NMPF- 60100100100100 J[ﬂ%%%@@QZQZ
100 TABLE 4. Further additional results NMPF PEPTIDES TX 5 PBS NWPF-3

TABLE 4. Further additional results

NMPF PEPTIDES SICKNESS SCORES
Tx Tx
5 0 14 24 48
PBS 0,0,0,0,0,0 5,6,56,44 5,555556 THH
NMFF-3 0,0,0,0,0,0 3,33334 444444
NMPF-5 0,0,0,0,0,06 5,5,5,5,6,5 5,5,5,5;5,5 2,2,2,2,2,2
10 NMPF-7 0,0,0,000 114444 5555556 222271
NMPF-8 0,0,0,0,0,0 3,3,55,55 55,5555 2244456
NMPF-9 0,0,0000 334455 222222 112222
NMPF-11 0,0,0,0,0,0 1,1,3344, 222244 11,1111
NMPF-12 6,0,0000 1,1,1,1,33 111111 1,1,1,111
15 NMPF-43 0,0,0,0,0,0 11,4444 1,1,1,1,3,3 22,2222
NMPF-45 0,0,0,0,0,0 5,5,55,44 3344556 224455
NMPF-46 0,0,0,000 1,1,2233 112222 111111
NMPF-50 0,0,0,000 1,111,33 222233 111111
NMPF-563 0,0,0,0,0,0 5,5,5,5,5,5 5,6,5,5,6,6 1,1,22,22
20 NMPF-58 0,0,0,0,00 5,5,5,5,33 55,556,333 11,1,1,1,1
NMPF-60 0,0,0,000 1,14422 222244 11,1111



NVPF-5 10 NWVPF-7 NWPF-8 NWPF-9 NW-11 NWMPF-12 15 NMFF-43 NWMWPF-45
NVPF-46 NWPF-50 NWPF-53 20 NWF-58 NWF-60 Tx 0 0,0,0,0,0,0 0,0,0,0,0,0
0,0,0,0,0,0 0,0,0,0,0,0 0,0,0,0,0,0 0,0,0,0,0,0 0,0,0,0,0,0 0,0,0,0,0,0
0,0, 0,0, 0,0,0 0,0,0,0,0,0 0,0,0,0,0,0 0,0,0,0.0,0 0,0,0,0,0,0
0,0,0,0, 0 PP’ Soores 14 5,505,544 3,3, 3,3, 3, 4 BCENE0200639
101 24 MR 2006
0 SEQUENCE SEPSIS | ANGIIGENSIS [GAQ | DC | NOD |
NMPF-1 ALPOVVC -+ + +
'ALPC -+ +
NPF-3 LQG -~ + + +
NPF-4 LQGYV + + + +
NPT-5 lGVLPALPQ - ¥
NMPF-6 AL P + + + +
NWPF-7 __ VIPALPQ ¥ + ¥
NWPF-3  |GVIPALP p ¥
MMPF-5 WG + re +
NMPF-10
NMPF-11  IMTRV + + + +
WPE-12_ |MTR =+ + ¥
NRPF-13__ [LOGVLPALPGVVC + ¥
NMPF-14__ foycic- LOGVLPALPQVVC ¥
NNPF-43 |AQG + + +
NWPF-44_ [LAG *
NMPF-45  [LOA +
NWPF-48  AQGY + * ¥
NMPF-47  |LAGV - + n
NWPF-48 _ |LGAV
NMPF49 _ |LGGA +
NMPF-50 [ALFALP + +
NMPF5T  [VAPAL ¥ +
NWPF52  IVLAALP
RMPF53  [VIFAAP ) ¥
NMPF-34  |[VIPALA
NNPF-58_ [ALPALPG +
WMPF-56_ [VAPALPQ ¥
NWMPF57  [VIAALPQ
WIPF-58 IVLPAAPQ + ¥
NAWPES8  PVIPALAQ s Y
WAIFT-60 A ) n T
NWPF-61__ [WCNYRDVRF ESHLPGCPRGVNPYVSYAVAL SCQCAL - ¥
NWPYS2__ [VWCNYRDVIS ESIRLPGCPRGVNEVVSYAVALSCQ
WPF63_ |SIRLPGCPRGVNPVVS =
NAWPF-628 I PGCPRGVNPVVS n
WPT45_ |CPRGVNPVVS
NMPF-56 G0 + + +
NWWF-§7 |[CPRGVNP
NWPF S8 |PGCP —+
NPT |RPRCRPINATLAVEKEGCPVGITVNT TICAGYCP T
WEPE-10__ IMIRVLQGVLPALPO -
NAWY-73 ALPONVVC o+
NPF-74 TG
NMPF-75
NAPF-76 QUSSSSKAPPPSLPSP SRLPGPSDTPILPG

Table 5§ Summary of resulis 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
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NF-A and NO
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SEQUENCE

GVLPALPQ

F1 [VLPALPQVVC

F-2

INMPF-a PJQG

GY

IVLPALPQ

v

IN'MPF-5 GVLPALPQ

F-6 'VLPALP

¥-7

F-8 [GVLPALP
fNMPF—s VVC

lN'MPF-lo QVVC

FﬂMPF-n

INMPF-lz fMTR

GV

Fﬂmma LQGVLPALPQVVC

Iﬁm'F-u cyclic- LQGVLPALPQVVC
Emzpma AQG

@nm.; LAG

INMPF-46 AQGV

NMPF-47

v

INMPF-49 [LQGA

F-48

ALA

INMPF-50 ALPALP

INMPF-51 [VAPALP
INMPF-52

lN’MPF—53 VLPAAP
E’M’PF—M

iﬁmma ALPALPQ

EIMPF-.';B VAPALPQ



1,1,1,1,1,1 2,2,2,2.2,2 2.2.4,4,55 1,1,1,1,1,1 1,1,1,1,1,1 1,1,2,2,2,2
WO 03/ 029292 101 PCTI NLO2/ 00639 2 4 MAR 20Ub

| DVEQUBOVSEPSI SANG OGENSLSCAQVONt h NNPr - 1AUl QWVG- ++ 14LPQ ++ NMPF3LAGH++
NVPF4L - 6GVLPALPQ ++ NMPFi ALP++++ NVPF 7VLPAL

NNPF4G\%§\§§3"QJ? FbWC+++ NI PFIOCNVC NVPF11 || TRV++++ M‘%—i’ﬁ'ﬂ%{“ﬂﬁﬁ MVPF13
LAGVLPALPQWC++ M FF- WVi de- LQGVI PALPQWGCH MAT- 13+++ NNW " AAWAR MIOPF: SLQA++
NVPF- 46AQGV+++ | NPF17 LAGV- +++ WNPFA$L@4V N F- 4aLQGA+ || F.aQ ALPALP++

| Nl PE6 LAPALP++ NONI F- UVLAALP

F-57 [VLAALPQ - A b4
NMPF-58 VLPAAPQ -+ H+- PRI
F-59 ALAQ [+ -
INMPF-60 VLPALPA g+ FIWY -+
VVCNYRDVRFESIRLPGCPRGVN
l&im»l«‘-sl ‘PVVSYAVALSCQCAL " N NN
CNYRDVRFESIRLPGCPRGVN
me-sz SYAVALSCQ L+ b+ L+
INMPF-63 SIRLPGCPRGVNPVVS + -+ T
F-64 [LPGCPRGVNPVVS iy et
F-65 [CPRGVNPVVS -+ Fry bt
PWF-“ 4+ -+ -
fNja:PF-s': CPRGVNP [+ " n
GCP H- H- -
‘Nm CRPINATLAVEK
F-69 E;CPVCITVN’I"I‘ICAGYCPT L+ -+ H
NMPF-70 EJTRVLQGVLPALPQ [+ L+ -
INMPF-71 MTRVLPGVLPALPQVVC -+ [+ +
[NMPF..M ICALCRRSTTDCGGPKDHPLTC |+ [+ n
fNMPF-'rs SKAPPPSLPSPSRLPGPS - L+ -
TCDDPRFQDSSSSKAPPPSLPSPS
lx;rmms PSDTPILPQ H -
[NMPF-':s CRRSTTDCGGPKDHPLTC n [+ n

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



NVPF- 43VLPAAP++ 1NPF-d4 VLPALA 1Nl PF-U ALPALPQ+ N PF. Lof i APALPQ+

NVPF- 57VLAALPQ | NPF- UVLPAAPQ++ NI PF-ft ALAp++ HUFF-" A++ MVPF-i i AVALSCQCAL- ++

I PF42A&6§8% 5%{43 Sf f dSKXNDRGVNPWS | NPF- " LPGCPRGVNPWS+ N PF- 4UG

CPRGVNP P2 PGC+++ | NPF47 CPRGVNP NVPF-" PGcP- + | NPIETAM2(0043 AVEKEGCP
r RCNTClI CAGYCP7 NUFF40M RVLQ( LPALPQ + | NPF"ALPLLWVC, - + NMPF74LTC NVPFT3 N

| PF- 71 QDSSSSc APPPSLPSPSRLPGPSDTPLLPQ IﬁQI e 5 Summary of results of the

vari ous peptides in the various experinents 5 + = effects; -MAR %8fri abl e
effect; no entry is no effect or not yet tested when table was assenbled WO
03/ 029 A0SR e MEMAALON OF NO AND/ OR Table 6 TNF A PCTINLO2100639 2 4 MAR
2006 SEQUENCETNF- ANONF A and NO NMPF- | VLPALPQAC F- 2GVLPALPQ++ F- 3G

Efficacy of NMPF, here a mixture 1:1:1 of LQGV, AQGV and VLPALP, administered
in a gram-negative induced rhesus monkey sepsis model for prevention of septic shock.

5 Overwhebming inflammatory and immune responses are essential features of septic
shock and play a central part in the pathogenesis of tissue damage, multiple organ failure,
and death induced by sepsis. Cytokines, especially tumour necrosis factor (TNF)-alpha
interleukin (IL)-1beta, and macrophage migration inhibitory factor (MIF) have been shown
to be critical mediators of septic shock. Yet, traditional anti-TNF and anti-IL-1 therapies

10  have not demonstrated much benefit for patients with severe sepsis. We have designed
peptides that block completely LPS induced septic shock in mice, even when treatment with
these peptides is started up to 24 hours after LPS injection. These peptides are also able to
inhibit the production of MIF. This finding provides the possibility of therapeutic use of
these peptides for the treatment of patients suffering from septic shock. Since primates are

15  evolutionary more cloger to humans, we tested these peptides for their safety and

effectiveness in a primate system.



NVPF4GV F- SVLPALPQ++++ F-fi VLPALP F 7VLP" Q+++ NVPF- 8VLPALP++++++++++
NVFF- QC+++++++ NWYF- 10MC++ NVPF- 11MIRV+++++++ NVPF- 12++ F 13LQGVLPALPQAC

NAI PF- 14cyclic- | QGVLPALPQWGCH++++ NVFF- 43QGH++++ NVPF- 44LAG NVPF- 45L QA+
NNPF46@;\}¥§|9§!§293%AGV F- 48LQAV++ F- 49LQGA NVPF- 50ALPAL P+FCHNB2I086BRpA| p++
NVPF- 52VLAALP+++ NVPF- 53VLPAAP NMVPF- 54VLPALA NVPF- 55ALPALPQ++ F- 5BAPALPQ+ WO
03/ 029292 103 PCTINL02/ 00639 2 4 MAR 24 NTNMPF-57Q NNVPF- 58VIMAAVRS

F- 59VLPAI AQ NVPF- 60VLPALPA++ NVPF- 61CNYRDVRFESTRLPGCPRGVN +

EXPERIMENTAL DESIGN

GROUP EXPERIMENTAL BIOTECHNIQUES NUMBER
TREATMENT
(independent variable,
e.g. placebo treated
control group)

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

+ antibiotics

+ placebo treated
animal II i.v. infusion of a lethal | Live E.coli infusion N=
dose of live Blood sampling
Escherichia.coli (1I0E10 | No recovery (section)
CFU/kg)

+ antibiotics .

+ oligopeptide ( 5Smg/kg
of each of 3 peptides)

Only naive monkeys were used in this preclinical study to exclude any interaction
5  with previcus treatments. The animals were sedated with ketamine hydrochloride. Animals
were intubated orally and are allowed to breathe freely. The animals were kept
anesthesized with 09/N20/isoflurane. The animals received atropin as pre-medication for
09/N9O/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-raie and blood pressure was performed.

Two rhesus monkeys were infuged with a 10 10CFU per kg of the Gram negative bacterinm
E.coli to induce a fatal septic shock. One monkey received placebo-treatment and was



PVWWSYAVALSCQCAL NMPF- 62CNYRDVRFESI RLPG CPRGVN +++ PVVSYAVALSCQ

NVPF- 63f t LPGCPRGVNPVWS+ NVEPF- 64GCPRGVNPWS NWPF- 65RGVNPWS F- 6s LPGC ++

NM PF- 67P NP+ F- 68GCP NMPF- 69RCRPI NATLAVEK + GCPVCI TVNIPI @%YCPT

F- 70VLQOWRABERM PF- 71VLPGVLPALPQACH+ + F 74TTDCGGPKDRBCTFCHA2/00639
F75KAPPPSLPSPSRLPGPS NXPF- 76 DPRFQDSSSSKAPPPSLPSPS PSDTPI LP(%

NVEPF- 78PUMIDCGGPKDBPLTC from -+ toTl y4gi ndi cates from bar dilyMeciwet o very
active in nodul ating WO 03/ 029292 104 nkey experinent PCTINL02100639 2 4
MAR 2006 Efficacy of NWPF, here a mxture 1:1:1 of LQGY, AQGV and VLPALP,
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prevention_of. Sﬁ; I c shock, 5 Overwhelm ng inflamuatory and_i nmune responses
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pat hog | i .eﬁ%ﬂ?l; damage, nmultiple organ failure, and death induced by
sepsi s%éﬁégﬁngg especi al ly tunour necrosis factor (TNF)-al pha

In a limited dose-titration experiment performed in 1991 with the same bacterium
5  strain, the used dose proved to induce fatal shock within 8 hours. In recent experiments a
3-fold lower dose was used inducing clear clinical and pathomorphological signs of septic
shock without fatal outcome.
The monkeys were kept anaesthetized throughout the observation period and sacrificed 7
hours after the start of the bacterium infusion for pathological examination. The animals

10 underwent a gross necropsy in which the abdominal and thorac cavities were opened and

internal organs examined in situ.

Full deseription of the experiment with three rhesus monkeys
The study was conducted in rhesus monkeys (Maccaca mulatta). Only

15 experimentally naive monkeys were used in study to exclude any interaction with previous
treatments. Prior to the experiment the state of health of the animals was assessed
physically by a veterinarian. All animals had been declared to be in good health and were
free of pathogenic ecto- and endoparasites and common bacteriological infections: Yersinia
pestis, Yersinia enterocolitica, Yersinia pseudotuberculosis, Shigella, Aeromonas

20  hydrophilia, pathogenic Campylobacter species and Salmonella.

Reagents. The Escherichia coli strain was purchased from ATCC (B-coli; 086a: K61
serotype, ATCC 33985). In a conirol 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, barvested 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.coh
stock were plated on BHI agar and cultured overnight at 37 degrees C. The colontes 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 B.coli dose

30 and E.coli stock was suspended in isotonic saline (N.P.B.I., Emmer-Compascuum, The
Netherlands) at the concentration needed for infusion (total dose volume for infusion
approximately 10 mVkg. The E.coli suspension was kept on ice until infusion.
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of each of 3 peptides) Only naive nonkeys were used in this preclinical
study to exclude any interaction 5 with previous treatnents. The ani mal were
sedated with ketam ne hydrochloride. Aninmals were intu%ﬁg]@ﬁy and are
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bactericidal factors in human and rhesus nonkey serum Prior to the
experinent a fresh culture was set-up; the E.coli strain was cultured for
one 25 day, harvested and washed thoroughly to renove f@?ﬁ%g%ﬁxi n. Prior
to i nfuswem®dPie® the animal the nunber and viability of acteria was
assessed. Serial dilutions of the E.coli stock were pl ate[Lpiq EE BH agar and
cul tured overnight at 37 degrees C. Thggcol onies on each fellller e count ed
and the nunber of colony formng units per mM were cal cul ated. The body

wei ght nmeasurenent of the day of the experinment was used to calculate the
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monkey @mmtunelcomm&gd heating 15010 Bupeort baky mgeyam@. Restal tempersdureosas
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10 cannulated and used for infusing isotonic saline, live E.coli and antibiotic administration.
Insenasible fluid loss was compensated for by infusing isotonic saline containing 2.5%
glucose (Fresenius, ‘s Hertogenbosch, The Netherlands) at a rate of 3.8 ml/kg/hr.
Preparative actions. During anesthesia the animals were instrumented for measurement of
blood pressure (with an automatic cuff), heart rate and body temperature. Isotonic saline
15  was infused at 3.8 ml/kg/hr to compensate for fluid loss. Femoral vessels were cannulated
for infusion of E.coli and antibiotics. Temperature controlled heating pads were used to

support body temperature. The monkeys were continuously monitored during BE.coli
challenge and for the 6 hr period following E.coli administration, After 7 hrs 2 animals (the
control animal and one treated with NMI’F) were sacrificed to compare the direct effect of

20  the compound at the level of histology. The 3¢ 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 37 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 moniforing of

25  heari-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 bodyweighi. 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 adminisiered 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 cligopeptide. The
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chal | enge after which the endot hracheal tubes were renoved and the aninals
wer g eut hani zed or allowed to recover from anesthesia. The fenoral or the
cephalic vein was 10 cannul ated and used for infusing isotonic saline, live
E.col i BBIULHES biotic adninistration. |Insensible fluid | oss was conpensat ed
for by infusing isotonic saline containing 2.5% glucose (Fresenius, s

Hert ogenbosch, The Netherlands) at a rate of 3.3 m/kg/hr. Preparative

act i onsPreliminzyyaneakegsesalthe ani nals were instrunented for neasurenent of
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Tenperature controlled heating pads were used to _support bo_ﬂ){ t enper at ur e.
The nortkaagdonat dhis primats snedel Was absesyesh bamunegodulatpry effects with these

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

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 agueous 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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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 heari-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 beiween 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 macroseopic 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
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20 In contrast animal 459 did not show significant damage of hepatocytes as compared to the
above mentioned alierations 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.
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conpar ation of the pathol ogy reports special enphasis was put on
those organs that showed distinct study-related alterations and of the two

nonkeys (429 and 459) 15 that were euthanised or died at about seven hours
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| eukocytosis. 20 1n contrast ani mal 459 dj t show significant damage of
hepat ocHYPEBECR A5 KB PHPREMERHAR Z%ﬁ qqeﬁga’ea?wgﬁﬁ%gﬁ%f 429 al t hough

cl oudy pshyebdentieRitiia ROHAC YOES/mIEANd MRS (200 TU/mI) or PHA, TL-2 and peptide LQGV

{10mg/ml) in a volume of 2 ml in 6-wells plates. After 4 h of cultures 10 x10¢ cells were

20  washed and prepared for genechip probe arrays experiment. The genechip 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.
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RESULTS Genom c experinent 30 The gene chip expression analysis reveal ed
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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:
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signal | 6%‘@!&1@1"@6&:1&{%9 éu\éﬁ%sip%OIpG& Moreover, the P18K-Akt pathway phosphorylates

and activates p65 via an unknown kinase. Some of these pathways could also be regulated

10 by other receptor signalling molecules such as hormones/growth factor receptor tyrosine
kinases (PKC/Ras/IRS pathway) and cytokine receptors (JAK/STAT pathway). In the
genomic experiment with the T-cell line several of these genes appeared to be
downregulated or upregulaied by the peptide used (LQGV). It is now clear that other
peptides in T cells and the same and other peptides in other cell types similarly down-

16  regulate or up-regulate several of these transcription factors and signalling molecules. In
DC and fertilized eggs experiments NMPF had the ability to modulate growth factor (GM-
CSF, VEGF) and LPS signalling. Some diseases associated with dysregulation of NF-kB
and related transcription factors are: Atherosclerosis, asthma, arthritis, anthrax, cachexia,

" cancer, diabetes, euthyroid sick syndrome, AIDS, inflammatory bowel disease, stroke,

20  (sepsis) septic shock, inflammation, neuropathological diseases, autoimamunity, thrombosis,
cardiovascular disease, 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-immunoclogical 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, Fe-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 hipoproteins induce apoptosis in macrophages
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20 maturation, leading to upregulation of MHC and costimulatory molecules, and seooﬁd,
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 MEK1, 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 ete.)




Cb dized lawdensity lipoproteins contribute to stages of the atherogenic
process and certain concentrations of oxidized | owdensity |ipoproteins

i nduce apoptosis in macrophages WO 03/029292 PCT/ NL42/ 00639 117 2 4 MAR 2006
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Nuclear factor-kappaB (NFkappaB) is critical for the transeription 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
ihe 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 hiver, muscle,
kidney and heart, where it stimulates the beta-oxidative degradation of fatty acids. PPAR
gamma is predominantly expressed in intestine and adipose tigsue, where it iriggers
adipocyte differentiation and promotes lipid storage. Recently, the expression of PPAR



I mmune di seases, particularly those in which the i Mmune systemis in

di sbal ance (DCl- DC2, Thl1l-Th2, regulatory cell etc.) W 03/029292 118

PCT/ NLO2/, 4 MAR 2006 DC nediate NX cell activatio ' resul t
in tunou??‘g?’g%f’%”i nhibition. DC cells and other anti geni}g\r‘i&]@%%g cells
(l'i ke macrophages, B-cells) play an essential role in the zi;,nﬁw@gﬁsyst em and
they are also inportant in bridging angygal ancing innate imunity and
adaptive immunity. Mdul ation of these cells or their down-stream5
signalling pathways are inportant for the treatnment of various imunol ogical
condi t i @lifha dndCPPAR ghi@Cih® Ao répdbiealin chllE b tBe FRSHuOHa 1l sRERBS'S |

autoi munity, certain metabolic diseases with imunol ogi cal conponent,

y :
vascul amepede/masronhages sadethelal smdsmasth myscle celle Theihypalipidemiq fihrates i n t he
l'iterat : : ':mgﬂ 18 k55py %lﬁﬁfthﬂpP E:Eh'u%@te
I muni tghgﬁﬁ%ggﬁé%&%\%ﬁnh%oéy c%%%taﬁgg and“?%crw rrentﬂqog neut rophil s
af t er 1@espectixgly. Fustherfnore faity rcdslenyatives anidrajerghndidiRaramstoee tPRAR ligandsn

nmuri ge hages_infect.,e i t.h bact eri um t ubercul gsi s rough JAK
ot iy PEAR DPE Racdbe bty elhiiapt B Bho@haboskir st oRds AN PHRmA | ot i on
factor ligmwd)ladeell 43 df sbing comgoneddls dM#xdikaSEDL)| siichhists- andN3-FODEY Thédeon of
nannose-ﬁgi‘pndi ng | ecti n({I\/BL) t.hrough TLRs influences nultiple. 15 i mune
mechani Sheeryahone spgepsted ppoignial tolsfon R ARg et ouly inanetabolicbut laednt y.  Bal ance

bet ween MRk aLiaH ot RV By Mﬁﬁﬁug%, s r&ﬁﬁb‘&hﬁ%eafs% s 3ROl Bg Mgt em

and dysregulation ininmnmure s l'ead to different spectrumo i seases
such as recehily, Rt ackivaidisseersebown bo bihibit big gctiviatioe of u&@mj atoonsesponse

ot : . . . q - ec] . .
G 207 oo TRRM B e HACIER e difha ELEERMNBYGANG) BY By PR Herine

fact or - wdihpihB NINEkpgpBBSTAT andiAT-T signhlingtgathw apniacellpof e vabeulnd waldl e genes
: | ) e g Fonin | hi cal r .

exper | mEHFOIEPBOTePEARS 2 alan o Haid WptaDakiar b che callsof 457 apiempRseret i nj ur y
resul t s piduaPPARS 1298 aRb ikvivellifn vaRfbty b1t A RRRLEME Mndnehlifihédiekah bot h

the classical and the alternative pathway in 25 nyocardial infarction,

at her os 8isep§as is ¢lepardzemsiandazd kaxt hpeks of antsrna saedicing (axrmplesars arefabolig) ur y,
andyger [ gjcégg . ﬁ?& | J ] -actiyvated receptors
(PP,lA )ﬁ%&%&eﬁ ég%l?lécf? acti vat g’é r%%%%?%t%%s %d?%%id%{be |céht(\'l'?unction as

regul at ors ofs mepkitnech abdviesbp notleanreneiabBPARgis impartosdn hdippgeteais, ipid

Pl uengg 68! doil Bhabl Pl L6 AR WHif'eBldsaSd S Acke 13RE B2h FockPthr i

also expressed in macrophages and in the colon. In addition, PPARg is implicated in &

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.
Neurcnal subsets in normal brains constitutively express functionally competent
C5a 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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| NYPT 4 peRbmbl ddtR ks Bfat'NRERRSE U bR dhd i atting Rolecules 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 vitrecus 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 kinage 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, MTRV, LQG,



di seases in which COXs are involved, such as inflammation, pain, cancer
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f acéé) rs tl(nltelsi;%r Iwge u}oirruv’o weeks. During 13 days of follow-up period arthritis severity,
mortality and weight decrease was measured.
Chlinical evaluation of arthritis. All mice were followed up individually, The joints, i.e.
fingerftoe 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 O 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 swelbing and
erythema (moribund mice). In addition, arthritis frequency and weight was measured.

30

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

decrease (Fig 66).



phar macol ogi ¢ therapy wth certain NMPF peptides can inprove netabolic
control (like 30 glucose) or blunt the biochem cal consequences of

hyper gl ycaem a (through nechani sms such as in which al dose reduct ase,
protein Kk’p(ﬁ 29%2( PRC), PPARs are involved). For this %Qj{l‘l control or
di abet es NVPF (LQGV, VLPALP, VLPALPQ GVLPALPQ

AQGV, VAPALP, VAPALPQ VLPALPA, LPGC, MIR, MIRV, LQG V\D 3/ 029292

PCT/ NL02/ 00639 121 2 4 MAR 2006 CRGVNPYYS are recommended< 4THE Blgi ogenesi s
in PDR could be also treated with above nentioned oligopeptides. Septic
arthritis experiment 5 Mce. NVRL mice were used for this experinents. Ten

m ce perSidrpival. il (E&Q'@Fho\/ﬁhjbr defflende’ with ¥espech €6 hifital (BBS tatel @otp:
i nocul ation, S. aureus was originally isolated froma swollen joint of

spont an&®%s NMBF txeated MPW Wiog shserverh Adrthe F&rn&nafﬂ%?feﬂwﬂ@sf‘%‘ﬁ t-ten
st aphy| GfAL 3k a stbviPhlkateofl 409% ?&Nﬂﬂﬁlﬁ'&%ﬁ&d';ﬁfcg A T e Pia (r%ﬁﬁg
exotoxin wth superantigenic 10 properties. The bacteria vvere cu d on
bl ood ad#d). for 24 hours and then rei ncubat ed on blood agar for another 24

h . The -20 d 13 di
ol OB acSHoe ok e Clene S SreRer S ey St ekt bt the @00 e
al bum n maRdreH0 ViffkiraBédaWers Widikly bt (@a}d@mgmﬂm |andSacreRiddowith dinks &t t he

bacterial solution was thawed, washed i n PBS, and diluted in PBS to achi eve

the desidagdOcstedinindex bnPBE entedmicervas 2.4ped indMET tratedimics was h0.Aict er i a
ei t her igt Mﬁkﬁ. de
fromth dg?'e?t over g@&gﬁ%ﬁ%ﬁ?%?@ﬁ rﬂiggﬁﬁgl f%/E%id Tt ?hqﬁé%e %Elﬁtdl]?ed
on bl oodFgdi®). pl ates to ascertain the nunber of bacteria |nJ ected. After

5 1 Mfos IsiieenBle wpae o, nf el Sorte Of Rsf it f oot Sieiany Bty '

W t h NVidhse@véd Bétwib s tie BF PgtonpSofiich Thisredtsr, vhtiadeGherlenst yaRKErtiPUr i ng 1
days of followup_period arthritis severit nortal ity _and wei ght decrease
v nea@meancyémﬁﬁsaaea@eﬂammp/w dax itiat decpre for NMEE peoaiedt srowed up

i ndi vi dygdek Yt dds ?3 % e. finger/toe and wist/ankle were inspected
Vi suall3 regular intérvals, i.e. at least every second or third day.
Arthritils owa%uaimf, ithess results stiobl that DIMPF-Sr(YLIEAIE) areahuenmwntngﬁoéﬁ-am 25

<28, Oyl R bbbl 2. >0 ™0

I nspection yielded a score of 0 to 4 points for each limb (0, neither
swel ling nor erythema; 1, mld swelling and/or erythema; 2, noderate
swel ling and erythema; 3, marked swelling and erythema; 4, nmaximm swelling

and Osteoclastogenesis Assay

A delicate balance between bone regorption 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 autoicomune arthritis and
osteoporosis. Excessive aignaling 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



erythema (noribund mce). In addition, arthritis frequency and wei ght was
measured. 30 Results Wight decrease : There were no differences found
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bet ween the groups were neasured. D fferences were visible fromthe very
begi nni PgirRdretdpRAa8d atthdlinflafRaathin sitdaittrhbts detcbtlabis GnldtHeX précursbe treat ed
mce was_2.4 and in NWF treated mice was 1.0. At day 13 the arthritic

i ndex i ¢llpdeading ke futher detexipzationgofihe bppe equmonepk FuseprAesrosipfactor-slphar g

68). 10 QH%E_ ﬁmw LCE:S i {E;qu ' @gﬁ#- f ritis
bet vveenmg'%g - (i&g%b’ g%Islerve 6%%‘&5%"#9‘?%%0 WO %@@’o&%ﬂg. ﬁgrsg% H(;r,
cont i nuiaflamesaimearal areknowntto promhote guieodyst ecrubBterty differctmtionparfdl 00% at  day
13) ,but decr.ease for N treated group .(50% at. day,13 | In

cond us? ?@ﬁe@%"?‘i‘%% W?S‘T\Eﬁf—’*%s BCRYE tﬂ‘?Mﬁévent s mice
from IlStH@ue! opnent of arthritis and even profoundly decreases the severity
of arthritis. Osteoclastogenesis Assay A delicate bal ance between bone

St onot Tisele o HEANRL P Ak At teor R (U8 B BbEhept BRI 1 or mi ng
ost eobl . Mobtiithd Me dFRLESE NMPF @fdoclabbfoPmBtiYS, wé QHdbdREe Ak ASsw (BRY) Ted

bone renodeli n%g nmust be regulated strictly, and tipping the bal ance in

favor ofellsand SV 264 .7 monss asoneeyies ge 8 muadel sxstera fiarcdhe diffsrantiatienplhgi cal

conRgy tirﬂﬂ&iﬁx‘éﬁ% w;%iimmne arthritis, periodontitis, (postnenopausal)
os'[lgjoporom S, 5%2?5' S di sease and bone tunors 25 Regul ati on of osteocl ast
differentiation is an aspect central to the understandi ng of the.

pat hogeedrenerptigniard Characireption (omeresneasted by culiusingIMepiamiid arthritis
- kap el RORLRH Sohubfé FORICH PR AN M-S T N e ) 356 7 00 Bt pad)
essent i NMPFofl0 asitwgrd st Igg Ofesers aldogentiaded hy ctlbumon RAW G647 cellswith
pat hol 9@ GRy, G6RSHdk) F2ikiout M-Bbr I8 S FAF AT Re S B2afl Witk NMPF. Both
15  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.

Resulis: 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

20  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.
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30 degradation and excessive bone | oss characterizes inflanmatory bone

di seases such as osteolysis, osteoarthritis, and rheumatoid arthritis.
Accurul ation of inflammtory cells and WD 03/ 029292 123 PCT/ NL02/ 00639 2 4
MAR 2006 their secreted products at the inflamation site attracts
osteoclasts and their precursor <cells, leading to further deterioration of
t he bone conponent. Tunor necrosis factor-al pha, interleukin-1(iL-1), and
RANHL (al so known as OPGL and ODE), are abundant in sites of NARfpmnat i on
and are known to pronote osteoclast recruitnent, differentiation, and 5
activation. Osteoclast differentiation per se requires activation of the
RANKARANI KL pat hway. The rol e of RANKL andl3HF-al pha in osteocl ast (0OC)
formati on has been established dearly. To determ ne the effect of NWF
oseocl ast formation, we used bone marrov{(BWg cells and RAW 264. 7 nouse
nmonocytes as a nodel systemfor the differentiation of 10 nul ti nucl eated
osteocl asts. OC Generation and Characterization: OC were generated by
culturing BMcells with reconbi nant sol ubl e RANKL (20 ngI m) and M CSF (10
nglnm) for.7 da%(méfsilbﬂf@fldﬁﬂtff?ﬂi a Ma]liA8 ndleeQier aOge yedeonl so
generated by cul turing RAW 264. 7 ceIIs W t RAN CL é 0 ngFm w t hout M CSF
or with THFEnetiphal Mvam‘eeaoednﬂmeNhPﬁofBaphblﬁ@faub ulséng/sxmssgarcéraat e

| ar ge numbers .of TRAPP+ nulti nuclgat ed . E/hl ch e‘ié) %/ ical OC
markers. @REdRIRSY FYPRESINPTRAdINg A é’ﬁ IBY/“: FaPeRt e’ElFfé ‘S’Pé@ence of

mul ti nucl T ot : ng
cytochem %Z]%?Q%%ng%%gﬁﬁ%@%%s é@g pg‘fkg éi[lﬁﬁo ;hcderc@%%dwhar ked

i nhi bi §i oreghldticgpotat IBAMbne gbhiSekprebbid u&b@hﬂ)ell Wdhkﬁ@ﬁh@éideﬂéﬂrﬁ“ﬁ@egmg S,
when cells were cp-i ncubated with those pepti des capabl e 20 of inhibiting
NF- kappaBp@@ﬁdﬁw &mQ@mma,mdﬁ ptrnfegagbmm 9wépmcu@@ds,dnprmpmferably

ost eocl| ast rma.tl on S ser n,the BM as as in the RAW 264. 7-
nodel syst4etr?s aggnoé‘\‘f?a&@ eé'apbr 685% ":H:H?ﬂ)%‘rf‘mﬁﬁ nul ti nucl eat ed, TRAP

positive gells &9{&%&%&&&9@% eialmel wheMih %Qld‘?gpﬁﬂé ¥s 5%&1\1%%&11%“(1
25 2 4 MAR 2006 124 CLAIMS 1 hod for identifying a signalling nolecule
conpri si n@rmmemlﬂsie or functl onal der| vative or anal ogue thereof capable

of nodul ating expressi on of
10 3. A method accordmg to any of the preceding claims, further 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.
4. A method according to claim 3, further comprising determining whether
15  said signalling molecule is membrane-permeable.
5. A method according to claim 3 or 4, wherein said gene transcription
factor comprises a NF-kappaB/Rel protein.
B 6. A method according to any of the preceding claims, further comprising
determining relative up-regulation and/or down-regulation of a multitude of
20  genes expressed in said cell.
7. A method according to any of the preceding claims, further comprising
providing a peptide or derivative or analogue thereof and determining binding
of said peptide or derivative or analogue thereof to a factor related to gene
control.
25 8. A method according to claim 7, further comprising providing a multitude

of peptides or derivatives or analogues thereof and determining binding of at



gene in a cell conprising providing said cell with a peptide or derivative

.or anal ogue thereof and determning relative up-regul ation and/or down 5
regul ati on of at | east one gene expressed in said cell, wherein said peptide
is a peptide with 3 to 9 amno acids, preferably 4 to 9 am nozaqidsynore
preferably 4 to 6 amno acids, nost prefer&®®y 4 or 5 anino acids. g. A

nmet hod according to claim1l, wherein said peptide is a peptide with 3 amno

acids. 10 3. A nethod according to any of the preceding clains, further

conprisin providing said cell with a peptide or derivative or anal ogue

t her eof an@iastymepigaid myptides osdeFivajives or nalegyesdhereefitsl nfactonrelated gene

transcri ptiaon fag&oq. 4. A nethod according to claim3, further conprising

deterninigﬁgﬂ%ﬁq? Tol15 said signalling nol ecul e i s nenbrane-perneable. 5. A
met hod acapr di Qﬂgnié?:h%kladcﬁbl?diﬁg t6 clWREY O '8, S e BESS ! Rl GeldbiqB gefndct or

conprises a NF-kappaB/ Rel protein. 6. A method according to any of the

pr ecedi ng cohfralepmpridelser tremspriptiondactdet er mi ni ng rel ati ve up-regul ation

and/ or _down-regul ation of a multituyde of_ 20 genes expressed. in said cell

7. A nBt hod- ace%lnw%ﬁta&c HSftOtCiﬂamp?ewbama W@ﬁmscmﬁmeﬁacwnpri si ng
rovidin ! | LV, .-anal ogue thereof and determnin

b 9 SRS ABBR B Bl ", O 5

bi ndi ng pep ati'vé or anal ogue thereof to a factor

rel ated tojjgenes ngholdUccoring to AldiBisRd 026GRhEE B8 b Pistl @pFavidirdgls tERT
conprising providing a nultitude of peptides or derivatives or anal ogues

t her eof anwitletadd peptidg opidedivagivef oraanadlagu tHernedRand@®témaitingtbeof sai d
pepti des or derivatjves or anal aqgues thereof to a factor_.related .. to gene
control . RetRItRRRYQr auclaaithgnslgcation af & gspegrangrmiion fagter mysaigicelle) at ed
to gene control conprises a transcription factor. 5 10. A nethod according
to claim9, wherein said transcription factor conprises a NF-kappaB-Rel- .
protein. 11. A method according to clainms 7-10, further conprising providing
a cell wth said peptide or derivative or anal ogue thereof and determ ning
the activity and/or nuclear translocation of a gene transcription factor in
said cell.



