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20 BACKGROUND
The immune system produces cytokines and other humoral and cellular factors
to respond with an inflammation to protect the host when threatened by noxious agents,
microbial invasion, or injury. In most cases this complex defence network successfully
restores normal homeostasis, but at other times the immunological or inflammatory
25  mediators may actually prove deleterious to the host. Some examples of immune
(disease and immune system-mediated injury have been extensively investigated
including anaphylactic shock, autoimmune disease, and immune complex disorders.
Recent advances in humoral and cellular immunology, molecular biology and
pathology have influenced current thinking about auto-immunity being a component of
30 immune-mediated inflammatory disease. These advances have increased our
understanding of the basic aspects of antibody, B-cell, and T-cell diversity, the
generation of innate (effected by monocytes, macrophages, granulocytes, natural killer

cells, mast cells, v8 T cells, complement, acute phase proteins, and such) and adaptive



i nt erdependence, the nmechani sns of (self)-tolerance induction and the neans
by which i mrunol ogi cal reactivity devel ops agai nst auto-antigenic
constituents. Since 1900, the central dogma of immunol ogy has been that the
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20 with auto-immune endocrinopathies, Auto-immune syndromes may be mediated with
lymphoid hyperplasia, malignant lymphocytic or plasma cell proliferation and
immunodeficiency disorders such as hypogammaglobulinaemia, selective Ig
deficiencies and complement component deficiencies.
Auto-immune diseases, such as systemic lupus erythematosus, diabetes,

25  rheumatoid arthritis, post-partum thyroid dysfunction, auto-immune thrombocytopenia,
to name a few, are characterised by auto-immune inflammatory responses, for example
directed against widely distributed self-antigenic determinants, or directed against
organ- or tissue specific antigens, Such disease may follow abnormal immune
responses against only one antigenic target, or against many self antigens. In many

30 instances, it is not clear whether auto-immune responses are directed against
unmodified self-antigens or self-aniigens that have been modified (or resemble) any of

numerous agents such as viruses, bacterial antigens and haptenic groups.



support the notion that auto-immune diseases may result froma w de
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medIators mduced by for example microbial invasion, injury or through other factors,
induce an acute state of inflammation which leads to abnormal homeostasis, organ
damage and eventually to lethal shock. Sepsis refers to a systemic response to serious
infection. Patients with sepsis usvally manifest fever, tachycardia, tachypnea,
leukocytosis, and a localised site of infection. Microbiologic cultures fré;m blood or the

25 infection site are frequently, though not invariably, positive. When this syndrome
results in hypotension or multiple organ system failure (MOSF), the condition is called
sepsis or septic shock. Initially, micro-organisms proliferate at a nidus of infection.
The organisms may invade the bloodstream, resulting in positive bloo& cultures, or
might grow locally and release a variety of substances into the bloodstream. Such

30 substances, when of pathogenic nature are grouped into two basic categories:
endotoxins and exotoxins. Endotoxins typically consist of structural componenis of the
micro-organisms, such as teichoic acid antigens from staphylococei or endotoxins from

gram-negative organisms like LPS). Exotoxins (e.g., toxic shock syndrome toxin-1, or



have pat hogenic effects, stinulating the release of a |arge nunber of
endogenous host- derived i nmunol ogi cal nediators from plasma protein
precursors or cells 5 (nonocytes/ macrophages, endothelial cells,
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In essence, sepsis, or septicemia, relates to the presence in the blood of
pathogenic microorganisms or their toxins in combination with a systemic
inflammatory disease associated with such presence. Central in the development of

25 scpsis in a subject is an infection of a subject with a microorganism which gives origin
to the systemic release of immunological mediators by its presence in the blood of an
affected subject or by the presence of its toxins in the blood of the subject. Only when
said presence gives rise to a disease that pertains to or affects the body as a whole, a
systemic disease, one speaks of sepsis.

30 The field of sepsis is thus limited to those conditions that are characterized by
the presence of microorganisms or their toxins in the blood ﬁf a subject and

simultaneously to (respectively) said subject's systemic response(s) to said

microorganism or to a said subject's systemic response(s) said toxins. Sepsis herein



wi th hypotension or perfusion abnormalities or both. SIRS relates to the
type of severe system c di sease seen in cases of sepsis but also rel ates
to systemic inflanmatory 5 di sease wherei n pat hogenic m croorgani sns or
their toxins are not present in the blood. Central in the devel opnent of
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as aresult of the hyperactive immune system. Both cellular and humoral mechanisms
20 are involved in these disease processes and have been extensively studied in various
burn and sepsis models. The phrase systemic Inflammatory response syndrome (SIRS)
was recommended by the American College of Chest Physicians/Society for Critical
Care Medicine (ACCP/SCCM) consensus conference in 1992 to describe a systemic
inflammatory process, independent of its cause. The proposal was based on clinical
25 and experimental results indicating that a variety of conditions, both infectious and
noninfectious (i.e. burns, ischemia-reperfusion injury, multiple trauma, pancreatitis),
induce a similar host response. Two or more of the following conditions must be
fulfilled for the diagnosis of SIRS to be made:

30 » Body temperature > 38° C or < 36° C;
> Heart rate > 90 beats/min.;

> Rcspi_ratory rate > 20/min or Paco, < 32 mmHg;



neutropeni a and | eukopenia. As a particular representative of a subacute or
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exanpl e depeng i conditions, nmost inportantly of the
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PCT/ EP2004/ 003747, -7 iators get released and secondary i nflammuations
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20 prostaglandins 1 and 2 (PGE1 and PGE2), and others.

The NOD mouse represents a model in which a primary inflammatory response
mediated by inflammatory mediators and directed against beta-cells is the primary
event in the development of IDDM. When the NOD mouse is not yet diabetic, an
inflammation invariably directed at the beta-cells develops. Diabetogenesis is mediated

25 through a multifactorial interaction between a unique MHC class I1 gene and multiple,
unlinked, genetic loci, as in the human disease. Moreover, the NOD mouse
demonstrates beautifully the critical interaction between heredity and environment, and
between primary and secondary inflammatory responses, its clinical manifestation for
exaniple depending on various external conditions, most importantly of the

30 microorganism load of the environment in which the NOD mouse is housed. During
the diabetic phase, the inflanimatory responses in the mice (and humans suffering from
established diabetes) are much more diverse, due to the vascular damage caused by the

high glucose levels tissue damage results throughout the body, again inflammatory



were detected as self-antigens in diabetic patients. Understanding the role
these auto- antigens play in NOD diabetes allows to further distinguish
between an initial inflammatory response directed at pathogenic
auto-antigens |leading to the diabetic phase per se and the secondary

i nfl ammat or YOr8¥38#8es that are observed as an 10 epi ph@GEHRRGA/003747
general, T |lynphocytes play a pivotal role in. initiating the inmune

nmedi ated di sease process. CD4+ T-cells can be separated into at |east two
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cellular injury,indu by i mmupol . ogi cal aor inflammtory medi ators such as
seen after fz‘(‘)r?él fé‘x];bn;ﬁg ‘ieﬁ%fiféﬁ%ia%“é(glé‘fﬁr?wéﬂﬁﬁlq Frpereionet disetivrcadlubit cr obi al
i nfecti ontsf sahshityl GaG@as TIORIAIY bidfnduRinehil {n%ﬁéljféxéréﬁﬁnbbﬁuxflﬁﬂ%%b& el ease. of
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-8 severe, sut gty apd plese’s inddyingianagiivation pf esstmanbils eidenast calks
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20 may be protective. It was shown that the ability of CD4+ T cells to transfer diabetes to
naive recipients resided not with the antigen specificity recognised by the TCR per se,
but with the phenotypic nature of the T cell response. Strongly polarised Thi T cells
transferred disease into NOD necnatal mice, while Th2 T cells did not; despite being
activated and bearing the same TCR as the diabetogenic Th1l T cell population.

25 Moreover, upon co-transfer, Th2 T cells could not ameliorate the Thi-induced diabetes, |
even when Th2 cells were co-transferred in 10-fold excess.

In summary, the crucial pathophysiologic event that precipitates acute as well as
systemic inflammation is tissue damage after which inflammatory mediators, in
particular cytokines, are released that initiate the .inﬂammatory process. This can occur

30 as aresult of the direct injury to tissues from mechanical or thermal trauma as well as
cellular injury induced by immunological or inflammatory mediators such as seen after
for example ischemia-reperfusion injury or during a microbial infection of said tissue.

Cellular injury results in the acute release of proinflammatory cytokines. If injury is



The current invention relates to the body's innate way of nodul ati on of

i nportant physiol ogi cal processes and builds on insights reported in

W99/ 59617, W01/ 72831 and PCT/ NLO2/00639. In these earlier applications
smal | gene-regul atory peptides are described that 10 are present naturally
i n pregnhant WaadhkeEo®Ad are derived from proteol ytic breakdummmiooipizacent a
.gonadot ropi ns such as human chori oni ¢ gonadotropin (hCG produced during
pregnancy. These peptides (in their active state often only at about 4 to 6
anmino acids long) were shown to have unsufpassed innunological activity
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20 Were it was ge ethPy t hought that the small est breakdown products of
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proteins it prpdoresstlangPuenAt®/00saPortant gene-regul atory conpounds,
short peptides that control the expression of the 25 body's own genes.
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On pro- or arrgmhfldy RATRERE Ys QY PEIAS through its time of birth,

20 Where it was generally thought that the smallest breakdown products of
proteins have no specific biological function on their own (except to serve as antigen
for the immune system), it now emerges that the body in fact routinely utilises the
normal process of proteolytic breakdown of the proteins it produces to generate
important gene-regulatory compounds, short peptides that control the expression of the

25  body’s own genes. Apparently the body uses a gene-control system ruled by small
broken down products of the exact proteins that are encoded by its own genes.

It is long known that during pregnancy the maternal system introduces a status
of temporary immuno-modulation which results in suppression of maternal rejection
responses directed against the fetus. Paradoxically, during pregnancy, often the

30 mother’s resistance to infection is increased and she is found to be better protected
against the clinical symptoms of various auto-immune diseases such as rheumatism and
muliiple sclerosis. The protection of the fetus can thus not be interpreted only as a

result of immune suppression. Each of the above three applications have provided



cascades that are governed by a famly of crucial transcription factors,
the NFhB famly which stands central in regulating the expression of genes
t hat shape the body's i mrune response. . Mst of the hCG produced during
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of NFicB driveR itRansQhin@kednthdRRE Chita CLK] g {
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pepti des off S|gn|?¥cant potential for the treatnment of a variety of
human and ani mal di seases,
20 DIS CLOSURE OF INVENTION

1t 18 herein postulated that the beneficial effects seen on the ocourrence and
severity of auto-immune disease in the pregnant woman result from an overspill of the
hCG-derived peptides into the body as a whole; however, these effects must not be
overestimated, as it is easily understood that the further away from the placenta, the less
25 immuno-modulatory activity aimed at preveniing rejection of the fetus will be seen, if
only because of a dilution of the placenta-produced peptides throughout the body as a
whole. However, the immuno-modulatory and genc~régulat0ry activity of the peptides
should by no means only be thought to occur during pregnancy and in the placenta;
men and women alike produce hC@G, for example in their pituitaries, and nature
30 certainly utilises the genc-regulatory activities of pepiides in a larger whole,
Consequently, a novel therapeutic inroad is provided, using the pharmaceutical
potential of gene-regulatory peptides and derivatives theréof, Indeed, evidence of

specific up- or down-regulation of NF«B driven pro- or anti-inflammatory cyiokine



t hereby tapping the pharmaceutical potential of the exact substances that
hel p bal ance the nother's i mmuune system such that her pregnancy is safely
mai nt ai ned. 10 BRI EF DESCRI PTI ON OF DRAW NG Fi gure 1. Micosal treatnent
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varied over a fairly broad range. The concentrations of an active nol ecul e
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and the sohubility of the comompchmchbderORRSE Drfvdhe optimal dose or
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~system ¢ nodul ation of the expression of a gene in a cell throughout the
body of sHid subject. Useful exanples of such a gene-regul atory peptide

G S S AR e A (531

VLPALP (SEQ | D NOBi,invehlioAbdvIdSERe|HatNanDdt a MBROLRASEQo? BANR B e ALPALPQ

(SEQ 1D Na 7)shffering from disease by mucosal, preferably oral adminisiration of a pharmaceutical -

composition comprising a pharmacologically effective amount of a gene-regulatory

20 peptide or functional analogue thereof together with a pharmaceutically acceptable
diluent to said subject. A particularly useful pharmaceutically acceptable diluent is
sterile water or an isotonic salt solution such as 0.9% saline or phosphate buffered salt
(PBS). In a preferred embodiment, the invention provides the treatment of a subject
suffering or believed to be suffering from disease by mucosal, preferably oral

25  administration of a pharmaceutical composition comprising a pharmacologically
effective amount of two or more a gene-regulatory peptides or functional analogucs
thereof together with a pharmaceutically acceptable diluent to said subject. The
administration dose of the gene-regulatory peptide may be varied over a fairly broad
range. The concentrations of an active molecule which can be administered would be

30 limited by efficacy at the lower end and the solubility of the compound at the upper
end. The optimal dose or doses for a particular patient should and can be determined
by taking into consideration relevant factors such as the condition, weight and age of

the patient, and other considerations of the physician or medical specialist involved.
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a1 he mucoss v BRBR HEfeator el sl it for axampl, be ound i urinacy
fractions derived from pregnant women or in commercial preparations of hCG; at least
20 inthose comumercial preparations that contain substantial amounts of breakdown
products of hCG and have gene-regulatory activity, however, a disadvantage of using
such urinary fractions or even commercial hCG preparations lies in the fact that they
may or not may contain (sufficient) quantities of the active compound, synthetic
peptides are thus preferred.
25 A preferred size of a gene-regulatory peptide for inclusion in a pharmaceutical
composition according to the invention is at most 15 amino acids, although much
smaller molecules have been shown to be particularly effective. Surprisingly, the
mvention provides here the insight that gene expression can be modulated or regulated
systemically by small peptides by applying them locally to the mucosae. Qral
30  ftreatment is preferred, but mucosal treatment other than oral treatment is herein also
provided. Preferred peptides are breakdown products of larger polypeptides such as
chorionic gonadotrophin (CG) and growth hormones or growth factors such as

fibroblast growth factor, EGF, VEGF, RNA 3' terminal phosphate cyclase and CAP18,



particular, a (synthetic) gene-regul atory peptide is provided obtainable or
derivable from beta-human chorionic gonadotrophin (beta-hCG, preferably
fromnicked beta 10 HCG It was thought before that breakdown products of
beta hCG were involved in inmmuno-nodul ation via regul ati on of gene
expressi on WNBY9/088871, W01/ 72831, PCT/ NL02/ 00639) or PEHEPHE4/BEEt nent  of
wasting syndronme (W97/49721) but a relationship with system ¢ nodul ati on
of gene expression, in particular via |local application at or through the
mucosa was not forwarded in these publicatidens. O 15 course, such a

gene-r egul at ort spembtic@rsids thataat 'P?éf@llrecﬁlgybl‘é%%keﬁt ﬁégféph}f@stény Gl ?1{ ? of, is

| i kel y obtainable or derivable fromother proteins are sub ] ec
breakdown or ¥HBP 8dfls§ps3 eiftaminancids lengl bewitcpla sgénegwlaglg @pdy cascade.

Pr ef bly, t | | t tid
vt ng-at | east gkl bo SRR SEH & o0 B B iy RO B S e
sequence MIRVIPQG A RQINMC(SEQLE BelNOrRljie lrﬁr@ntﬁln&m%/ﬁﬁ\éﬂﬁhﬁtSEQ | D

RPRCRPI NATEAVERELEPEP TN T CRACPH R0 ggsyprﬁe&%%é%m@mmc

(SEQ | D NO 31)provSicaRRRS: RSPRSRLRAGRSY Gﬁ%@’edla xatog@%gﬂi&%%dﬁ%ﬂﬁ? (SEQ
|D NG 32), 25 TCDDPRFQDSSSSKAPPPSI PSPSRL PGPS DTPI D NO 33

Exanpl es Not #FEhi RSt 8115%1ftfoftmhe%‘y'latﬂlkfe%ﬁl%ﬁsatwgen@rai@@wstp@n@ffmﬂel n that an

unexpect ed geicokr ¢ H for the
oral or rrucoggl §0 t'r g%ﬁﬁ%&%%é%bsgbﬁ%%m @%ggﬁ@g?/%?lggﬁ%g%%%i 5t i des,

such as endogéfBuketeismanarhoriopic gonadsirpphin fretapbl§p eptfedely fokn pakdflﬁ@w s such

I t kd
Thto di st het ol gopaniPBN YRR DR HRERE Ry 56 B Y5lsg e iorved i 1"
PCT/ EP2004/ 008mano-mod@lafiornt viacehlatibarf mteemiegﬁmxﬁ(wmss’wﬁm; Waresbytic
enzynes are %@@M@yﬁgﬁk%bgrg 'tGh%nte %%?l#ﬂv@sﬁ]égg ?{&89@‘@2@3 ot es in the

| ysosomal or proteasona products

are ol i gopepticthgiongfip ﬁlthtsyslcﬁmcm’tcﬁifumnabbygeﬂaeteﬁplesmd’ipﬁipaﬁiﬁﬂrﬂzﬁ@i%éd ta 6,
am no aci ds Ion that artﬁ15 é%gl m&g };{ not w t hout any function or 5 effect
dREPR A

to the cell, BERFOHLORGE s pRby e arded o thede rybisatassy Ofi a a

f eedback lmecdwmesmchla gelerepanerPhe e ak dawn o2 e&ﬂdﬂ&%@?'&!@m%%%%’fq?s as
si gnal i ng l.ecul es Il{?%t he regul ation of gene expression, as denonstr ated

herein by t he'<Tegitat vele figer othrnyotains thebirs Selustito broskderngene

'It\bag)SCl’ I\/E}D:A\E %&%@C@?ESE%&%% ﬁ% cﬁ*,"s:c; Ba Q’)ﬁe fr&%ﬁla%?@&]cgdep q:%t’eg%ﬁ/ lthgi%p&&EQ ID
signaling molSeule is obtained from a peptide having at least 10 amino acids such as a
peptide having an amino acid sequence MTRVLQGVLPALPQVVC (SEQ ID NO:30),

20  SIRLPGCPRGVNPVVS (SEQ ID NO:27), ‘

VVCNYRDVRFESIRLPGCPRGVNPVVSYAVALSCQCAL (SEQ ID NO:24),
RPRCRPH\IATLAVEKEGCPVCITVNTTICAGYCPT (SEQ ID NO:25),
CALCRRSTTDCGGPKDHPLTC (SEQ ID NO:31), SKAPPPSLPSPSRLPGPS (SEQ
ID NO:26), CRRSTTDCGGPKDHPLTC (SEQ ID NO:32),

25  TCDDPRFQDSSSSKAPPPSLPSPSRLPGPSDTPILPQ (SEQ ID NO:33).

Examples

Not wishing to be bound by theory, it is postulaied herein that an unexpected
mode of gene regulation with far reaching consequences for the oral or mucosal
30 treatment of disease has been uncovered. Polypeptides, such as endogenous CG, EGEF ,
etc., buf also polypeptides of pathogens such as viral, bacterial or protozoal

polypeptides, are subject to breakdown into distinct oligopeptides, for example by



10 LQGVLPALPQ (SEQ ID NG 17), LQG GVLPALPQ (SEQ I D NG 23), VLPALP (SEQ ID
NO 4), VLPALPQ (SEQ I D NO 13), GVLPALP (SEQ ID NO 16), WC, MIRV (SEQ ID
NG 20), and MIR Synthetic versions of these peptides as described above,
and functional anal ogues or derivatives of these breakdown products, are
herei n provoded/orssnodul at e gene expression in a cell antEbmouUgRT7I n
methods to rectify errors 15 in gene expression or the nucosal or oral

treatment of system c disease. Oigopeptides such as LQG AQG LQGV (SEQ
ID NO. 1), AQGV, LQGA (SEQ ID N0 3), VLPABP (SEQ ID NO 4), ALPALP (SEQ ID

NO. 5), VAPALP iGB&Q bk MeteBlysis. AidtALRRESER: bRy 1k ih’éig%ﬁ%fe%@le'%l,m 8),
VLPALAQ (SEQ ID NO 9),. : LAGY (SEQ ID NO' 10). VLAALP (SEQ ID NO 11)’,
VLPALA ( SEQ | BORN@mP2s) in eulpryyefpsan tgdysasmnal ¢ preassinal sylsisal. POMeSEGd D NO: 14) ,

VLPALPA ( SEQ | . , LPAL P | D 1 23) ,

LQGVLPAL (PQ/\/c r%%élgh@l%aﬁg) V@lll?@%%s %E%ﬁ%&@%éﬁé % gél%aﬁg ‘?%9 higs[O 23)

SKAPPPSL PSPSRIPF@@?WE@& B0 28 Jong BECRREVNEVMSL( BEQifhBuiNDy flus)ion ot PGC
SEQ I D NOg19 1 20) R. VWC, aor functional .25 _anal ogues

f)r trimer or %egﬁe%ﬂ;%e(cﬁﬁu\%/%%\%%m%?ﬁc eﬁ%‘?ﬁ‘bﬁy&gé‘é\?&'ﬁ%ﬂp%ﬁ@z}ﬁ%‘?§fee§$ﬁcgﬁe

| onger sequenceshinimer 2othe caeef prakdosu @ehiogehdiRehol ﬁ%idd%g%@lfg%hl% ar,

preferred for oral, admnistratign are LQG QwW, P 34), AQG
LAG LQGV (SEﬁl‘ﬂleﬁuleN&[ﬁ%F& ﬂ(’g GPWW%?S%%P%%?AP@EQW@NQ 10). In a

preferred enbeshuliios of thbectivian biafflodatiey beegenk rﬁ%nécﬁ?ﬁ&ﬂ?a@for Qfcrds fhkect 30
suffering or pelieved to be suffering frominflammtory di sease by nucosal,

preferably oPAfrgaHRle sertides bRDY (EQHANRIDe YLPALPBOE 6$EQ IBANQ3Hpr i si ng
a phar macoh ogi.oa e A g};t@ ng [ j capabl e
of regul ating (eggi ress]i@:)(jn of ngnes' %Lg%ﬁ&%%g%%g%ﬁggg%& -14
encodi ng i nfl HONG: He HLEASAPS) SEENIBN Ochsh, kY hRALP (BBOUD M@ 6), ValLl at or y
peptides forpg i - FnP eyt | - i.cation fqr. mucosal

admi ni strati oﬁﬂ:‘?{é{ H{E‘h ﬂ)%}r@é%@hgﬁ{ﬂg '?Mé@%%@ﬁ#%%ﬁ e EFng’def ﬁsfc%ﬁ?ﬁpﬁfior y
di sease are t#vye apépirictesa ehalbges er dpivesentof ietaisaitdpwinpredegnansherdmen

and are derived. f L ytic. breakdown, of | gcent all nadot r opi ns
such as human& gﬁlg%(?@nlﬁ%&g%%ggflc?ter%glpelssﬁmt W@(S)eﬂﬁ?%gﬁgga%H}eﬁ?ﬁ)&g%p‘}e‘étbfﬁﬁﬁev;
Powev_er , lﬁy ntihgbhcrexpmkiam bsthamehicond of b@Bléannmt @Esyﬁshﬁﬁ@ ﬁlﬁ,@ﬂiel gﬁgo%éﬁﬁgesh-a\ée
unctional equiyva u ivity can be synthesized and teste
for their agff%ﬁlgﬁéa‘gplcgr}gégﬁéE@)s%ﬂzlilé?*qg@XdL A QPP NQi3k ng for
exanpl e ani MV LPADR(SE@ID NO:4% WAlP AP @RPE RO Sy e PNGBoEgoas, expl ai ned
iment the 10 invention provides a pharmacCeuti cal

Composi 1 on Fort MG C A3pT e G AT QTG VIPALAQ (SR0 D NO),

LAGYV (SEQ ID NO:10), VLAALP (SEQ ID NO:11), VLPALA (SEQ ID NO:12),

20 VLPALPQ(SEQID NO:13), VLAALPQ (SEQ ID NO:14), VLPALPA (SEQ ID
NO:15), GVLPALP (SEQ ID NO:16), GVLPALPQ (SEQ ID NO:23),
LQGVLPALPQVVC (SEQ ID NO:17), SIRLPGCPRGVNPVVS (SEQ ID NO:27), .
SKAPPPSLPSPSRLPGPS (SEQ ID NO:26), LPGCPRGVNPVVS (SEQ ID NO:18),
LPGC (SEQ ID NO:19), MTRV (SEQ ID NO:20), MTR, VVC, or functional

25  analogues or trimer or tetramer derivatives (including breakdown products) of the
longer sequences thereof, are particularly effective. In particular, preferred for oral
administration are LQG, QVV, PALP (SEQ ID NO:34), AQG, LAG, LOGV (SEQ ID
NO:1), AQGV (SEQ ID NO:2), and LAGY (SEQ ID NO:10).

In a preferred embodiment, the invention provides the treatment of a subject
30  suffering or believed to be suffering from inflammatory disease by mucosal, preferably
oral administration of a pharmaceutical composition compyising a pharmacologically

effective amount of a gene—regulétory peptide capable of regulating expression of genes



gene-regul atory peptide or functional anal ogue thereof, and use of a
gene-regul atory peptide or functional anal ogue thereof for the production
of a pharmaceutical conposition for mucosal application. Such a
conposition is nost useful to apply to a nmnucosal surface area, the inner
buccal sur f¥EE8M4AAWSurfaces of the tongue, the surfaceSCIEPYNHPRE(upper
and lower) intestinal tract, the nucosal surfaces of the nose and (upper
and lower) respiratory tract, and thereby, considering that in general the
mucosal surfaces are perneable for nnst"déne regul atory peptides that are

smal | er than 9¢nchding inflefetabmedttms heh ab bppkifea iR aehdfeuRiEPp@tidd OF 4
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and physi ol ogy of the nature of regulatory factors in e regulation in
cel | ul ar or garfv&seRt RofsRl delpé‘t@arﬁd’t‘om%rﬁndﬁé@(@fé@?‘é&omasoteplwbgb%bdqwm dfhe
identificatsi oy aReka0ewek f
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of a gene-r egu at e cafubl o AL ALEERRE P aed groraaciia many of
smal | pept i desictitipteasityebydbe paradol skillddyin fecirG adiyg | fdf ebﬁrﬁﬁl&dﬁiﬁ'fhl@i giRdggenous
prot ei ns of an are derivabl e roteol yti c _breakdown of

proteins of a %g{%%gée% ein?S W‘E}Bﬁbpﬁampﬁ%e %‘Emelﬁt %n@egemba@%@g@hel n a

host or gami s minvichigdn feueités AfhathidcemtioseEdnSReRh ihCmEGRE! 4B 0 HRh QM ﬁ&ﬂé yity
on cells of said oﬁlﬁanlsm cgﬁtn ctuaIIy exert this activity even 8

system ¢ | evePoRHERNAGH AR Frfwertipngl megusihonpt ak@usmf@meagr@yIM| use,

rectal appli cgéitiap or Rds@InaPRaRYue th‘é%?for%c{ﬂi@ u g%gf%bhd phdRld on, and so
on. In a particul ar. enbodi ment, the present 97
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furthering thg [ di.n temc
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use: 5 This |n5| arned in a
desi gned t o t sfglsitaccstatfeparmédhlmfmc moef geﬂu@@wdtoxy@kpd&&s eHat g@ﬂﬂmﬁl@ﬂﬂﬂb@ Oy

pepti des, t hat NFEKB- at 1 ng.peptides, |nst|IIed.once
far |y 1"t he TaeeR BRubD o, SR 56 vkt Shi 68ty dsionhe tpoeiis
beneficial i nhbeimmendnht hea e ekighht ideyplc-anmand mel: Hiabelest IR polese m ce.
The i nci %nce of th nt of the insulitis, the primary 0?,

devel o
i nfl anmma Syﬁeqlﬁéﬁ%éfhﬁb%ﬁg&fﬁsdsd‘l’e Wi abetes, was severely reduced, In
anot her - The inventors have now unearthed an insight in the biology and physiology of

the nature of regulatory factors in gene regulation in cellular organisms that allows for
an unexpected fast progress in the identification and development of an artificial or
synthetic compound acting as a gene regulator and its use as new chemical entity for
25 the production of a pharmaceutical composition for mucosal application or its use in the
treatment of inflammatory discase via the mucosal application of a gene-regulatory
peptide. The insight is herein provided that many of small peptides that are derivable
by proteolytic breakdown of endogenous proteins of an organism, or that are derivable
by proteolytic breakdown of proteins of a pathogen, i.¢. during the presence of said
30 pathogen in a host organism, that exert an often very specific gene regulatory activity
on cells of said organism can actually exert this activity even on a systemnic level wher
administered via mucosal uptake, such as by oral use, rectal application, nasal spray,

upper airway aerosol application, and so on. In a particular embodiment, the present



experinment, already diabetic NOD mce were given drinking water with or

w t hout NFhB-down-regul ati ng peptides, and al so there a beneficial effect
was observed, the «clinical consequences of the typical secondary and
system c inflammati on caused by the vascul ar damage were remarkably | ess
severe, wheWVa8BYW4+ORBSUri nki ng water therapy 15 contri but @8THB264/8AIEH bet t er
physi cal appearance of the treated versus the untreated group. Simlar
results were seen in mce treated mucosally ororally with a

phar maceutical conposition conpr|S|ng a f-dudetional anal ogue to a

| d
gene-regul at 0r1MvenH§19hésq{?%;oxavaJWf‘1 r eak@?& i f%‘rﬁ%glu ttl{cocﬁ]'ﬁﬂtly aﬁ@?{ﬁl&ggf‘me

during pregnancy and proteolyti c b ver,
bat ch wi se di flhewkbdgergindingdbesyatochi@Medidiats cmﬂrtﬂhﬁ@wmzedmaﬂe& kedey
reflecting batch w.se renclﬁs in concentration of the gul atory

f
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a screeni ng n’@hhlcszlfaﬁﬁacehtﬁiﬁmdrﬁpﬁsﬂﬁm%l BRI PRc ol FRLA8RW R QhdysRept i de
suitable f nmucosal ., or . oraI application conprising a peptide or

functi onal der i vat 118 5iebhaF syt inaHEp el vepabbee efpedBenpdsized h?gtest
expressi on of 4@ igRiGcé B Iﬁu&)‘:s‘!llluptaﬁ{@ of Eeﬂer}eéﬂlﬁtﬁr% é%f)tﬂi&@ ¥ 40 F%O%ﬂﬂ

experimental ly diseased animal such”as a non a sna ory
ani mal such aéoﬁﬂf elaging penikles, indidap picsi dagyprr ibe ﬂ)dcqagsasaxf doradlahetlc NOB a

ot ey i it h uhSB3L P0G RERL ARl on UL oot 4o BRI ARG B o'

and determnlngt nrcal response of the ani
t he expr essi othessf mne The mmnileecegé‘miessdavalogmeﬂlt cxfmhealmmﬁﬁis he phﬁ@ryactl vity 30

and/ or nugj} ea of a transcrl o) isin
parti cul ar% us{effI %{n%l%l eﬁlaﬁsl%i)%h%%af}?ﬁlg tn‘f% sy %’asl§ ﬁﬁ’rfB“fI i% é‘arnﬁ*ﬂjﬁr nor e
preferably, \Aiermeanmntsahazldpenbetdﬁ\ms) mide mré?gxaéﬁ Nnl@G Wsted @m?or WRSdut

0

preferred wh sai d am no_aci ds
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herei n rel at edinid@l ¢digedion@s LEGIt AN ¥eRhiRS n@Eystb inflalmAdn bals8¥a P! €
can be nmeasured by rreasurl ng the pe%tl de's or its anal ogue's or

derivative' s Bf FeCtlapdrnpgs o cessredabbhlcesesme.iareunrthe dankdnowater Garapy a
rel evant 14 r aRsgbulidiion nTu%ﬁ%%erpﬁ%'ﬁ%é%ﬁpéﬁ@n@e yiist Prez}}'g& @erﬁ%%ﬁé’untx%&t P-11in

an AP-| assay, or by 5 another as 1s aval e In the ar ragment s
can be sonewdEeuR Sigilanregitsveapsaso in midedespted maicoerilyar ofalygeth on one or both

e el & PpidoeBl AN M AGRANAL o AELIY Yo RS0 SRRL RO

accordl ng to'the 1nvention 1s also erei
conpri ses demp&ndmahgmwhdtdn@mcmnaﬁcgmpm (hCan parduptd dningacigmindyegdl ates t he

AT T e e e e
ani mal , @p weéediwere obsewed, Ilkely reflecting batch wise differences in concenfration of the
regulatory peptides involved.

With these insights the invention provides among others a screening method for
identifying or obtaining a gene-regulatory peptide sujtable for mucosal or oral
apphication comprising a peptide or functional derivative or analogue thereof ¢apable of

25  modulating expression of 2 gene in a cell, be it in vitro or in vivo in an experimentally
diseased animal such as a monkey or a small laboratory animal such as a rat or mouse,
comprising providing said animal via a mucosal route with at least one peptide or
derivative or analogue thereof and determining the clinical response of the animal to
the treatment or the expression of one or more genes in said an animal or the activity

30 and/or nuclear translocation of a gene transcription factor. It is in particular useful
when said peptide is 3 to 15 amino acids long, more preferably, wherein said peptide is
3 to 9 amino actds long, most preferred wherein said peptide is 3 or 4 to 6 amino acids

long.



said gene transcription factor conprises a NFiB/ Rel protein, or by

determ ning relative up-regulation and/or down-regul ation of at |east one
gene of interest expressed in said animal or of a nmultitude of genes
expressed in said animal, as easily can be done with gene chip technol ogy.
15 O cour S¥O 29HE938%vent i on ai ns at provi di ng phar maceuPCEaP20eEWIBEI t i ons
for mucosal application, such as oral use that act as a signaling nolecule
useful in nodul ating expression of a gene in a cell and are identifiable
or obtainable by enploying a screening méfhod according to the invention

as provided herei nFuklsednd] derivhigRariaiglo f 64t Bated 18 1R fBadEubhAYifed Jperein

as nodul ators of .NFi B/ Rel protein 20 nediated gene- expression, as detail ed
further on. TRETYIASHPT Sifvmlessn Be sirpues! bismoymiiag theipgpiédel Ty irBheemeds ers

thus provi ded byt opfeeiialchObyRlssn RABS Hggg#%aﬁgg%ﬁggp@ dgvaft for the

modul ati on of gene expressio r exanp I'ng protein
activation, ofrangcsiptieefactor, SnlbieanﬂchBJmtan&%iFidi aaamhaﬂ@abmwhlﬁdall ammm%wt i on

for the trea 1 mat stic an 25 Tha epti des,
and even b?eaé@ﬁg\%%%t% u%[]%ava 12‘018 a %Jlr%%?eg ca&é???ﬂwt (11 ST‘?E@QSP
known. Pr ot eoksitis)emiatieaddager q:trc@zdlmcbsth@fdee W@lﬁ@&;ﬂﬁl@ﬁox@mn@ﬁ&lbﬂgﬁna&ﬁ&yved
proteins are for eé&E’Pl e, rou éo enerated by the_ proteasonme system and

presented in the e&?’tngg?e ing fo {he ipgenBien isjalse FeyidsatvhsteR g conpl ex

(MHO). Al'so, idettddFulaeg Rompeseastbagdinghatentl 858 b&al tJraYlséHib@lWi‘ FRENLQRERLS des
(al so known ag peptide 30_neurotransmtters) or small peptide hornones,

such as anti di‘ﬁrt@fl?c‘élpﬁ‘é? RoheYTokERs, poEr sramplyregsyrehbyidatedtiaa sytalinhor none,
gonadot r opy N- £&sEAN LI HPNGual PREBIOSE alch RS uRashich @ell 0 %e SCYSHRKLAI N,

subst ance- P, enkephal i ns, neurotensin, angi otensins, rivatives or
equi val ent's t ¥ s ‘Jﬁlawlpéi)%fﬁcmpompmeéglwf]&dmrwtﬁmyomd@h:rmmmgregﬂmer al

medi‘at ed by V@ur gﬁﬁﬁ&? éﬁc%r R %]r'ég 4 993 ?e%]%t otne %Zne o%xlxtel%gtre};c?ﬁegsﬁge& %ﬁél ni ne-

interaction. Fu er nor e, Known 1 ert ai
or |ysine- oranpm@ll ar néam@mu@@pﬁged%quesmd ihaail nginnirae ehdiigrnabb&date vaitigi ni ne,

or 50% of proline, or having nore than 50% argi ni ne and
| ysi ne, rmg%hgglfﬂ %g gpggrgi nine and proline, or nore than 50% I ysi ne“and

proline, lcir nor e tORRUERUHE irveglion dhes amo{zmmgrpaamemfoal dongokieisheiees, have
di stinct nmenbrane- errre t|on rties that yay.result in biological

activity. Thémbcé’ﬁaé BIGH 8‘("(??‘91%* #huge hahact 35 & §lERding o lgee usiH &t than { he

classical |y kiQWtingekoRe:i mSgeﬁe np@m AR BOTIERES e &ra)@ta%taferbyt han the
above identified arginine- or |ysine- proline-rich peptides. The present

i nvention rel°HPEYREHA %‘H‘“ﬁd@ﬁt@?@%@%&t&ﬁh“emff@?tmﬁﬁéB@é(ll edppleircdfsedl 10 to
treat di sease;jsuBi@RbrBhLYarcialedd)hod@dtheiif 95RbadRBl FRH@MRNFF01BinSYSt €m ¢

effect on a _ |
20 mediated gene-expression, as detajled further on. The invention also provides use of a

signaling molecule as thus provided for the production of a pharmaceutical composition
for the modulation of gene expression, for example by inhibiting NFxB/Rel protein
activation, or its use for the production of a pharmaceutical composition for the
treatment of a primate or domestic anirnal.

25 That smail peptides, and even breakdown products, can have i)iological activity,
is already known. Proteolytic breakdown products of endogenous or pathogen derived
proteins are for example routinely generated by the proteasome system and presented in
the context of class I or IT major histocompatibility complex (MHC). Also, it has been
recognized that classically known neuropeptides (also known as peptide

30 neurotransmitters) or small peptide hormones, such as antidiuretic hormone, oxytocin,
thyrotropin-releasing hormone, gonadofropin-releasing hormone, somatostatins gastrin,
cholecystokinin, substance-P, enkephalins, neurotensin, angiotensins, and derivatives or

equivalents thereof have distinet biological activity which is in general mediated by



di sease or condition in a subject treated via nucosal application with such

a small peptide. Miucosal use and system c effect of the gene-regulatory
peptides is surprising. It is, preferred that the peptides of the
invention are small. A nost preferred size is 4 to 6 am no acids, peptides

of 2 to 3 aworgo4Aesds are al so very well feasible, a sizerafr2dpo7@5 15

am no acids is also feasible but becones |ess practical for nucosal
application and peptides from 10 - 15 am no acids or larger are preferably
broken down to smaller, functionally noréd7active, fragnents. As said, the

invention providles:thfierebdptdr@htrabiat %Eﬂm&@ Rt i des l&lg‘% ek gerga%{ Wyaplg o r

obt ai nabl e by proteol ytic breakdown of endogenous proteins of an organis
or that 20 ar@&geer oalybiae-or pobinairich beridey, l{wrmMonethSé)akdf)amnmfe or

proteins of a {4 resel f sai.d tho enlna
host organi sm cagp%xe?to}s@a e%hecg?ﬁiws% 8fef d%&’i“‘e& 1ygjsn gr more
regul at ory actthan 502 ergined dnsl ptrbimu@hﬁoﬂe tiﬁdiﬁd&@%m@fan@ Bioline, O gRd S 5GHEN
after they have been J|e !ﬁ{%to a cos surface of said organism

Thi s i nsi ght pa%%%gég mf3 ﬁ‘i’fblaﬁo %Iﬁﬂ%g PTtWPt BFEPERuP AP ERIHES t o

25 practi ce ortham@tttezﬁdtan oRldedl @cﬁ1vﬁ90Th@|g6hetl€§1ﬁétﬂrﬁ&ph8’e%% Lol Hretd &?al i ng
nol ecul e, %gl ng .i nformati on about 'the capacity or tendency
smal | (ol i go) r&’gﬁ—f thepdl asaical%laiwmﬁpt&es gepiplide hoonhs rae@ﬁther(thm@ﬁn

jointly call edbbRadeRERY heeind- %r@éﬁ{eeaﬂﬁahﬁéémﬁf@%h‘?ste expressi on of a gene

after nmucosal application and provides ‘an incentrve to try and test the
chances of i ntradefBapresent avsenralates & Srha}lbm@ﬂcﬁadmtammfommtaomap;ﬂmatTdﬁe
gene-reguh gt oky,RERLELE ¢ uced '

prieferably via any micosa %%@%ﬁeﬁ%g@g&b% f|1°<'§1t“p g agsé's eﬁ’rl ?.}cé‘ﬁt?rh%
skin. The. pepiseage or omdition nrmduHJma'eateqhvxammbesaluﬁphoaeon wih sl aaghndlini st er ed

as the entity u arma al acc tabl cid- or,
base- addi t i onp%ﬁlldé' g)\(hg?%eggsby rg nim’gﬁfe ﬁh aﬁ‘?y §1s surprising,
PCT/ EP2004/ OOR'iﬂ}iefenJaB thah meg:ap\tudbs atid ifwutibn &s shiydr gcxhbg@ bteFerdddl sthe is 4 to

hydr obrom c agi petchl or.i.c ni.tri¢c, acid, thiocyanic acid, sulfuric
acid, and phogp GE R Y ldesoq% ? WP £ AP 25d5atf Rlsg wery Wellfeaviblag sizs1ofi do aci d,

acetic aclxd, psapinonkils @Cdlfﬁi fe @€ Bhtivec@fidsdess| pRedib A f@icxhgcosﬁ’l dé)ﬁﬁéaﬁoﬁlﬁﬁcg
oxalic acid, mal acid, _succinjc acid, naleic acid, unmari c acid

or by reacti OWPB‘SW Pdn - lﬁamg@mﬂesea?égvﬁmﬁeﬁebbo@rpm W@)@H@Her armoni um

hydr oxi de, pofuasindlly maysdawd, Qﬁkmmq(r with an organi c base (such as nono-,
di-, trialkyl and aryl am nes and substituted ethanol am nes). A sel ect ed

peptide and any ofAt#él deripvadorprovides ierngishyitisn Smbiépqmdpm@at &rd dérovaB SO,
translocati n%l%@%‘iﬂa@ﬁ?’q r{ﬁb‘lgt?{ ¢ blchiRlodRy of%h{i' cngt% Qt%P %rgFIglgIﬁ: (?el Q{Sa&am ds

and PNA: and function | as a conj uga e rerease fter
10 reaChIZng are @mg@bewrpbtegleble(bypmtgamc brealcdovm of proteins of a pathogen, i.e.,

during the presence of said pathogen in a host organism, can exert an often very
specific and systemic gene regulatory activity on cells throughout the body of said
organism, even after they have been applied only to a mucosal surface of said
organism. This insight produces an immediate incentive for systematic approaches to
25  practice or execute a method as provided herein to identify a signaling molecule, by
obtaining information about the capacity or tendency of a small (oligo)peptide, or a
modification or derivative thereof, (herein jointly called lead peptide) to systemically
regulate expression of a gene after mucosal application and provides an incentive to try
and test the chances of intradermal, transdermal, or hypodermal application.
30 The gene-regulatory peptide can be administered and infroduced in-vivo
preferably via any mucosal route, and possibly via passage through the skin. The
peptide, or its modification or derivative, can be administered as the entity as such or as

a pharmaceutically acceptable acid- or base-addition salt, formed by reaction with an



The invention al so provides a pharmaceutical conposition for the treatnent
of a subject suffering froma di sease or disorder, said pharnaceuti cal
conposition conprising a pharmacologically effective anount of a
gene-regul atory peptide together wth a pharnaceutically acceptable

di l uent. | rwoasokiozsadrar, the invention provides a 15 pharoEeeuotdoosh7
conposition for nucosal application conprising a gene-regulatory peptide
or functional anal ogue thereof, and use of a gene-regul atory peptide or
functi onal anal ogue t her eof for t he produdfi-on of a phar maceut i cal

conposi tion f ahorghti6 ASAIsRR RS hfRbdMRHc dofl, ﬁyd%l%ﬁr‘iéﬁﬁ’d r?u Qh@%&ﬂi nikfee

i nvention provides a pharnmaceutical conposition cosal application
conpri si ng t wocisk thigsyanig eeid, sebfurie geifl.cand p Oqﬁb@mcr@e@ orerthrm:@ng@maBméMchgues
t hereof, and [ ncti onal
anal ogues ther%g rﬁ{lo%&@r?ggn dcﬁgg]%gb?\mo C?cgg é@?#ﬁ@gg 1f;éla rr"ﬁgam{ir on for
mucosal appl i eatlicomid, lmalmmceacealrtmdnmeadndrmalms apidedel fugdrit had); sabstheaction

phar rraceutl cal ghiorrpom ti.o ui t.abl e far

adni ni st rati o’ 13°rﬁ%ﬁgﬁ?ZT‘€ﬂ%80dé%g]ﬁ$rﬁ’é‘ﬂ? ATFLYrHURL ﬁﬁos% HORSSiffic os al

adni ni st rat i omyilixie); ef tvad aﬁbﬁganiclwseg(rsﬁnms@lmt i, peansh eiégb'a‘mmlad & ds and
gels, preferably with a watery base. In a nmuch referred odi nent, the

i nvention pr S\WSHE%“&{’“?%‘&}&%%M&@@FWW@ W%Wﬁﬁﬁhqfi@vﬁ‘i ttinemey 8ko a
subj ect suffepk B&yrﬁé&%ﬁ‘t@DI\@S@e@aﬁﬁlo@&n@ 19&&&% 231 6hidhat gﬁ}ﬁo@%e?ﬁ@és
Fect ive’ ano

conposition conpri sing har macol ogi cal

gene-r egul at ofl‘}d%}e B?Iﬂﬂj@ldt 1 ﬁ@rfﬂwt@h E%Slbh@rmﬁw@iem bt yel@sediocaiytadlot e
di | uent rejdle g1 phalimg conposition is in a formsuitable for
oral admmﬁ?strat]?g% 'S p‘r%eJ ed that said formfor oral admnistration

is selected WO 200%@1%5&% %% a0 SH%P &QQ%%%ZG zllcaf(‘;lo%l fogﬁg}ltf&%egtr&ﬁgent of 2,

consi sting of capsules, ora ensi ons sions
powders. Al t htwpiet mf@nge lﬁemrfe@}maadz cxr@zsqném sad@hmadaeuq:m epapmiliony ot her

hods k f
et ot KONyt BRI LD Bl SO BLEANT SRR L B aqarmgrz;t ?de
i s described wnhBQEaMEtfa:ubdw azbeqﬁahl@ﬂﬁlmt Ha@eﬁra;ulaamct ngeitha pprvadess of

preparati vent s i met.hyl f or.mam de - but anol ,
2- but anol j%netlhano‘ollceutrlrce&‘? ﬁ%qssno& Wpu‘éf’éﬁlt Plécaglﬂ%frﬁ}r’ %ﬁ%n(?rr?@eatory hexane,
di et hyl et herpepmﬂé @Tﬁmc&@ﬁﬁllaﬁal@gh@ther&ﬂﬁ afd fRrg a@%ﬁ(e—f?u e}ﬁ@b@f ysts -
cont ai ni ng I adi .um or ed in t e prepar ation of

n also be us
t he gene- reg ‘En@fl?/l anglg n%? ea‘gieof Ldl?\ﬁé‘?fgﬁc fet Phafaacgatienl cayRAsEon T pept i de
forms phar maaeld@gil eppliition crenirateled &ﬁtécﬁméﬁtoﬂﬁbmhﬂﬁﬁﬂlo%bé?@' l'y acceptable

organic and | %%aacgétﬁ:alagolngp%m%gg rf]‘margucosal application comprising two or more gene-
20 regulatory peptides or functional analogues thereof, and use of two or more gene-
regulatory peptides or functional analogues thereof for the production of a
pharmaceutical composition for mucosal application.
In one embodiment it is preferred that said pharmaceutical composition is in a
form suitable for mucosal administration. In a much preferred embodiment, said form
25 for mucosal administration is selected from the group consisting of sprays, liquids and
gels, preferably with a watery base. In a much preferred embodiment, the invention
provides a pharmaceutical composition for the treatment of a subject suffering from a
disease or disorder, said pharmmaceutical composition comprising a pharmacologically
effective amount of a gene-regulatory peptide together with a pharmaceutically

30 acceptable diluent wherein said pharmaceutical composiiion is in a form suitable for

oral administration. It is preferred that said form for oral administration is selected



hydrochl ori c, hydrobrom c, fumaric, phosphoric, ascorbic, tartaric, citric,
|l actic, maleic, palmtic, and other well-known acids. Especially preferred
are the hydrochloric and 15 acetic acid salts. The acid addition salts are
obtai ned by reacting the gene-regulatory peptide with the acid. Mthods of
crystal |l i ziwg 2¢6@m8pBeihds are described in Chase et al., RemENDOOETII57

Phar maceutical Sciences, (16th ed., Mack Publishing Co., Easton. PA,

US A, 1980) ("Remington's"), at page 1535. 20 A crystalline
gene-regul atory peptide can be used to maké “nuner ous dosage fornms such as

powders for i nsubthegrouneinsistinglel epfulds, BleRNS il bi0 BaspbralIngtentlldib iy @ es
(e.g., di spens'o%eigsabl ets and hypoderm c tablets), other tablets, and so
forth. The pharnaceuti cal conpositions containing the crystalline

gene-regul atory peyiikiotgh ﬂal’e%_e@é—fefgﬁrag? %%p%i@ Hﬁg}%g ﬁigéﬁl%eg Biglonflo ﬁ’%ﬁl%{]g Rhd

such as tabl etfs, capsules, pills, ers,; S; suppositories,
sterile parent'@th Ppigtionakanslosgisssameiuhide.anlly memnef galid phescapnthaiigytd ons

or suspensison i Lt.2 i.t1es of.,the pharmaceutically
accept abl e salg?eﬂg{‘m{f%!éé%ﬂeé%}el? %’%ﬁ?@%@%@%@%ﬁéﬁﬁv@?%ﬁ@e gﬁg‘%ﬁi B3P ons
for making sudpretoddgmsitoe process of mebiratiomovelvéms suchas 16 Kithdied firfatiie art .
For exanpl e, S j owders and their 30 conpgsitions are

descri bed at gagez’qlﬁé%%%%%ﬁi%%fogfm%@ﬁ?%5*‘8]71&0@?“% metptngehleride.. are
described at peagec, 1Ryl edrd waayideiahad,sndbhelassy hdedd Atk oo %ﬁ@ds and
conposi tions fﬁ{ maki nrﬂ tﬁ%l ets an% pliéelsl S, .containing active ingrediéents,
are descri bedP{AUREGH QBpnem mey Yskesnsed Bnthe prepaighon stihe emetisadstons
coating ph@ar npgeidéi cal WO 2004/ 093897 PCT/ EP2004/ 003747 -20 dosage forns
and neki ng prol onged rel ease ghar maceuti cal s are descri bed at pages

1585- 1613 of Reni ngt¥Hes magpdhegmesrmuiatay pepiéddopaypurareldmealiyy

i ncor por at ed d¥edtdb]Ssaltk &lo{ | i . - |.at.qr epti de
may al so he inc(éir;ﬁora ed in o_dg?/c}l%%-e[%ﬂy%E‘%éﬁftagiﬁdiergﬁ?%%{,&qp& ant %{?T %L}?Riagto a
patient. SucH YEFPloBS, hyderbyemics finparienehoepifooic, arserbic, hetst,mitriadetivptdangls of
maki ng bot h EnideSEHIRRY wWell. e . 773,91 4, 767,628, and
4,675, 189. F?ra elxa%e, %g@gflﬁnéépgﬁi?&q%@ﬁy@%p %Fer{eﬁear%t?ﬁgygp?}ﬁ%c Huhe-
regul at orly pégetichsidslis-dTheadid ediitpor atieteohtamed bRlAGA g thel g@nd-rdpaladliy ow f or

the rel ease Qfi6ene; fedulatory peptide (e.g., 5 ng per day for one nonth)
into the pat ipelff’\%' S bo%y.g&fo One advantage wi th pharmaceutical conpositions

contai ning the cr jthldsiofierystabizesotipeurairdiotis Ao dusde et hiS Kdadhgtbhie
phar maceuti cal,

tw ce the bi oa%r%]i%ﬁﬁcggnggé??@ﬂ g%ﬁgﬁ?lﬁ%abglt !Ela?'tg’?‘sp%’tug'rﬁ’(j%%%j neving
("Remington’s"), at page 1535. :
20 A crystalline gene-regulatory peptide can be used to make numerous dosage
forms such as powders for insufflations, powders for reconstitution, tablet triturates
(e.g., dispensing tablets and hypodermic tablets), other tablets, and so forth.
The pharmaceutical compositions containing the crystalline gene-regulatory
peptide are preferably dispensed in unit dosage forms, such as tablets, capsules, pills,
25  powders, granules, suppositories, sterile parenteral solutions or suspensions and non-
parenteral solutions or suspensions, containing suitable quantities of the
pharmaceutically acceptable salt of the gene-regulatory peptide.
Methods and compositions for making such dosage forms are well-known to
those skilled in the art. For example, methods of making powders and their
30 compositions are described at pages 1535 through 1552 of Remington's. Insufflations
are described at page 1552, and insufflators are described at 1792, Methods and
compositions for making tablets and pills, containing active ingredients, are described

in Remington's, at pages 1553 through 1584. Methods of coating pharmaceutical



need only contain half the absolute ampbunt of the active ingredient on
certain nucosa thus decreasing the anount of ingredient needed to be
insufflated or otherwi se 15 adm nistered and decreasing the ultinate cost
of the conposition. Such nucosa would include the nasal and the buccal
mucosa. Al t Wough/oe¥se7 phar maceuti cal conpositions cont ai rengredecwsrast al | i ne
gene- requlatory peptide nay be fornulated with adjuvants such as

sol ubilizers, they need not be. The ability to use solely the crystalline
gene-regul atory peptide (i.e. the crystali4he 20 acid addition salt of the

gene-r egul at or YosagPiordeind xﬁalangpﬁﬂcs@@@&ﬂéagéﬁhaﬁﬁmgﬁéaﬁé 28 dbRriB& at%ﬁgés' ed to,

for exanple, a nasal micosa has advant ages. For one thing, cert

adj uvant's are. h%?‘gﬂﬁpﬁgﬁ@ﬂﬁﬁﬁmcH@@ﬁpﬁﬂ@ﬁﬁfﬁ@%ﬁﬁg&u@ﬁhmbbm@m@ppmhﬂmgtherm
adm ni strati on Ry, cRe necessary for the particular person ingesting the
gene-regul atory peptide. Another advantage is that the adjuvants

necessarily take uplhe cpotdlieneent-redunt@s ppptafempeeldo edhcorporped iifth @vicedhi ch
portion may. Sui far, the ne-r.egul at or peptide in order to
decr ease rruscosaféﬁ |d§f{8%lfﬁp3?r§gl hg’?ei SPCI} VFEEipe r%ﬁ’itfi“g for use
sol ubi li zers, therémeﬂlﬁimabi@is|dfﬁlg1kﬁgﬁjﬁlﬁareﬁé§%ubé@ﬁiUbef’dﬂéﬁﬁdﬁ@ WQ

formul ati ons ,}J ing agents are preferably those which keep
gene-regul at orcg gﬁe‘%f; ?H’g"i(% 5488 &*ﬁrma%@ﬁam@wawmm@t@hnwm-
crystal l'i ne agkghiasdigeh@t ®aldbd m&ﬁﬁ@rafe@gﬂé) LYY ol TRe N amﬁt?%]r%fegd Wl

general |y be dependent upon the of disorder to be treate
of patient in®d H@‘@d"’gﬁ?t@ryﬁf@ﬁd%@%& ,tf'hmg\ngq @ﬂtfor daiermgordit) mtmrthmpfrtent‘s Hadegat rrent

if any, agpd |engtp,an 0041.09389
PCT/ EP2004/ 003747 -2 1@‘%%1‘%%8@3%%?‘:%&% Fitpsiali Catidngbd g, yi ng

durations. To Velsesthe momhsmmgduct,tlhélatﬂmrpbmmdseuacﬂ canhpbsitisd erednihg i

patient for e t he

associ at ed W tllﬂ&aﬁltngé %Itoger S %%t%%gﬂ ep%?avéaﬁ?blr gL}Tefaé'?(?rﬁ B?f{‘TlEt’ A s
time will vargeedoumly pataiobis! bk absalete emoandi thg st iApRtiRSs: @f@r@ﬁﬂﬁ@éa@él y
preferred. 5 A ave .be iate e conmpound may then
be di sconti nueg‘g ? écréaal%gde%%unvxﬁginﬁgfiwfl&qeg C@P\g IlnSPgtlﬂﬁ?$@&t I Vishe

parti cul at5 pasdeginisterciicandrdestesting fhe bl tRNGRLOEoris RN BLEK Muthss GReks - and

thus alleviatge the,need rea nent, the conpounds are adninistered to a
person bel i evEd® ?%H’Séla%g%‘g%{a B?Cé‘ PYes&uf f ering from i nfl ammt ory di sease

some time in the fAlthough (e p@am&@ﬁﬁ&ﬂ&&nﬁé@ﬁ%ﬁ%n&gm %tﬁer AR gkt
cytotoxic drur%s such as,vi ncg ijl ne; diabetics; al coholics; etc ) for so

long as he or™BHEODPBRLT waBRe Sugukind witeadimmats|septyrsreobibilizesn ey optiyloact i ¢
adm ni strati g, gheuhi@HCOMROMIAS (N drhstQfinS QHESEN ALY, peBﬁ'(tlc é‘gaﬂlz@ mygt%{lfngds of

time 20 acid addition salt of the gene-regulatory peptide) in a pharmaceutical composition to be
applied to, for example, a nasal mucosa has advantages. For one thing, certain
adjuvants are not suitable for chronic administration. However, long term
administration may be necessary for the particular person ingesting the gene-regulatory
peptide. Another advantage is that the adjuvants necessarily take up a portion of the
25  pharmaceutical composition, which portion may be better suited for the gene-regulatory
peptide in order to decrease mucosal discomfort.

However if it is desired, suitable solubilizers, buffers, swelling agents, etc. may
be used in such formulations. Buffering agents are preferably those which keep the
gene-regulatory peptide in its unionized form.

30 The dosage of the crystalline acid addition salt / gene-regulatory peptide
administered will generally be dependent upon the kind of disorder to be treated, the
type of patient involved, his age, health, weight, kind of concurrent treatment, if any,

and length and frequency of treatiment.



exceeding two nonths are preferred. If the reason for the supposed
susceptibility to an inflamatory di sease has ceased to exist, the
conpound may then be discontinued. If 15 however the reason for the

di sorder has not ceased to exist (e.g., in the case of diabetes) the
conpound ne}yOBeMM@eEded to be adnmi nistered for the personCsEPihevisme.
IllTustratively, dosage |evels of the adm nistered active ingredients can be
(intranasally): between 0.55 ng and 270 ng per day. |nhuman therapy, daily
doses of between 8 ng and 120 ngy, admini-Sflered orally, will preferably be
used. 20 The i nventTherlopige\b:@RSyiB bRRMIBAEHY LGS ag%f,go(?ﬁéﬁdng.”ﬁ%feat%r al
application cgnprising a gene-regul ator peptld% or  functional anal ogue

t hereof, and u4¥ gy the &éﬁ@wlflwe@gmww st 4 phéient fof ateogihof dimeansidg e

appl § cati on. 1o B P PR PR e BRRE Rer B0l Fom.

phar maceut i calThédimowilt vap, Hubperipdabf Gipp ki eatling Bwe artRits GG péalyQfrefdGedOr €
gene-regul ator egfn%ts' detso or. fUEICtI ﬁnal ﬁlgﬁl ogues thereof, and use of two or
more  gene: r eGUIAESY BRBI LS PGP A EHAES dha pompring iy dhenhe dssentmiedne
production of deterpphamtredbenit iseall reQiRO5Y tHeQarf Alar ph@nt.appl i cation. The
gene-regul atory peptide(s (are) incorporated into dosage units for oral

) 1S [
admi ni stration. Th&® PEFHhpRsEREesHiof " gmmeatenyidjsensef adshescnlishizts thaheed
di screte unit sor t30meM, HaloBBendiid AlindRSA0ES: #&%@P ?gg@?g tcgﬁe LLRL R, €ach

containing a predeterm ned quantity of active

gene-r egul at of¥ficsag tioadpliammetpradisnse eonpt dule drethe eturedesi, petikngs dreletgoinO
2004/ 0938y PLIERZQA AL dra d ositions for Jmaking such
dosage units are well - kﬁgv\nx_t gmg% %’o%%g 2 %lqﬁftg{c}’ FI%Q(?R: algqho ﬂ‘f:go?tcéf%rrﬁ‘fl e,

net hods and clenpasha drshe isthetievedlsiispgptitdb| Bhsleagtl of pidhlpgophyiitiai ni ng acti ve

i ngredi ents, Cri ' andard reference, Chas cal .,

Rem ngton's P ar%%%%%ioggt% dgéﬁ:}Péﬁ%desz%ﬁ?) ?8??{8%&1?’ %3@“?3@811?%{?%’@“%. ,

Easth 0 3, P?. , SctsdBigAwo ni@8i)aré %ﬂaémh'eﬂgﬁfcthé Bajon Bk tm&gﬁﬁ)gééﬁﬁc%ﬁﬁgﬂ@fb an

Met hods o } LS and their .conposition are described at pages
1535 to 155%?&?1#%%2‘%‘?%%&5967\?&‘ st C%ﬁ?ﬁ“ﬂ@%ﬁéﬁ"%@éﬁ%&&@%éﬁ age
forms ar d5dedomichedhateapagesthd §86rdeOhab®9Bodbed (BRMsDE QNN She &8¢ of B AY)
dosage units, 5"'&3@ ta(gl e%%, the . use of conventional addjtives, e.g. 10
fillers, col GFARPYOUREMGNEP Pecdss fs wlmipigteradelor thr@ersen's Bfotiawpl at ed. | n
general any phar negeuivebaldbyseacseRlR G dagRtkkicd G ; &e@ﬁﬁﬁ ARbel nterfere
with the function glIy)t he actijve congounds can be used”in the one or nore

of the conpo ‘infrlati‘f"ﬁ Ve b cReane P Y st gk dn hemen Ssmposdaiiyeiosescdn be
admi ni st er ed betR@ba8ehg and 120 mg, administered orally, will preferably be used.

20 The invention proviaes a pharmaceutical composition for oral application
comprising a gene-regulatory peptide or functional analogue thereof, and use of a gene-
regulatory peptide or functional analogue thereof for the production of a
phatmaceutical composition for oral application. In a preferred embodiment, the
nvention provides a pharmaceutical composition for oral application comprising two or

25  more gene-regulatory peptides or functional analogues thereof, and use of two or more
gene-regulatory peptides or functional analogues thereof for the production ofa -
pharmaceutical composition for oral application.

The gene-regulatory peptide(s) is (are) incorporated into dosage units for oral
administration. The term "dosage unit" generally refers to physically discrete units

30 suitable as unitary dosages for humans or animals, each containing a predetermined

quantity of active material (e.g. gene-regulatory peptide) calculated to produce the

desired effect.



| act ose, starch, cellul ose derivatives and the |ike used in suitable
anpunts. Lactose is a 15 preferred carrier. Mxtures of carriers can al so
be used. A process of manufacturing the pharmaceutical conposition for oral
use involves mxing predeterm ned quantities of peptide with predeterm ned
guanti ti es woanwivesssand converting the m xture into thepireEptoogiosage units
(e.g. by filling capsules or nolding tablets with the m xture and any
desired excipients) 20 A preferred process of manufacturing the

gene-regul atory product according to the3Zwention involves incorporating
the desired dosagesyefho@enf-oegutiabay fir RERhE d&h dokSe Atk 2RWRILGWENgWN
techni ques. Tabl ets or other dosage units containing different anounts and
types of gene thewuakiiediythsapt iFapeample, eethsids dnd ¢ammaaitions fasmakingrieblkiephd i n
di fferent portyi: s fOF o liLster pack,. 25 | n.-anot her

enbodi nent, t é g%\?@%ﬁ%ﬂ o%f@é@?x%é%ntg%xﬁ&%%@éedu@ iatg%fta%dgaln%%%e? rllcggghal’g?ft arlect al
appl i cati on, Sevhinglsn'a PhappositicdrScianoempr(i&irg, Rlagle Reblishing Gd. 0EastopeP4.j de or

Funct i onal > ankeabul DR bRGaImaT L REofies Guek P aoor Moy agBus powfers
conposi tion f akdtett @mposiaph ea@ki@bed 30akts BNOLHE5565MBE [iBBce. WMBhods of
i nvention provid phar maceuti cal conposition for sub- or transdernal

es
appl i cation cSAFFIERIEGRaceHERbdgsagRAosPs Py dsepibpda neges 1ivatte 459 of anal ogue
thereof, and wegigdtods.gene-regul atory peptide or functional anal ogue
thereof for the production of a pharmaceutical conposition for sub- or
transder mal appl i c&pi Baking\drspeOUiEo88ITbIPEThERPROTAbO0BTidTal addiBges, Ag.

phar maceuthca L Ll cat J4 catj r.application via the
Cki 25, pt ovi g rerara RS AR R b A P AR I B o1 e
expressi on byprhirmacditiciliyoronFits Red difpreovisicn doms dib bineafeoy tvith trrduatiohwiitteon.

NFhB/ Rel prot gi r f s rally related and evolutionarily 5
conser ved pro?‘létﬂ%s(;%%ﬁdg G%@F{f gﬁ?glzx\{/\%lgébg%mﬁélO,f%ﬁeﬁoﬂip(aﬁlé’g?s;‘ Rel B, NFKB 1
(p50 and its precbuisble @il withmdidNRLB2orfphRioan tari HesadpiinBuf&IahcipdO0) . Most
NFi cB di mers ar activators of transcription p50l p50O and p52/p52
honodi ner s re%?@%% Sf @ f%@kgﬁgﬁ)‘f&lﬁgﬁ m‘&ftgff#ﬁléei e‘?ﬁ’r%‘étfﬁaéﬂ‘égms'Ai ClageN B Rel
pr ot ei ns Khargefenlkd ghtiyr. cdnseey efeaMi$?s tar o used®0l honol ogy donai n
(RI-ID). RHD is regponsible for DNA binding, dinerization, and 10

associ ation with i rﬁ’f‘iff’isd%f?aﬁ}lfﬁf%’?ﬂg Herbrmassnebeompatitionder orgl wel | s,

NFi B/ Rel di mEhSolvéay mixRQURedd@minddguaititics 8F fipRael il pddietdtRGlcl \(GadtRfcin | N L he
cytoplasm 1iBs are nenbers of a multigene famly (1iBalpha,” I'iBbeta,
hcBganma, | KESPE! [8H conserting theymiktpg anto shedangi dospeemistits (3 sthsi fHERE prp$dies end’

p105. PresenGgol@ingThbibis Rl 16OR@Re @hd RAKYsIB &EREELS

20 A preferred process of manufacturing the gene-regulatory product according to

the invention involves incorporating the desired dosages of gene-regulatory peptide into
a tablet by known techniques. Tablets or other dosage units containing different
amounts and types of gene regulatory peptides may be of different colors, and kept in
different portions of, for example, a blister pack.

25 In another embodiment, the invention provides a pharmaceutical composition
for rectal application, such as a suppository comprising a gene-regulatory peptide or
functional analogue thereof, and use of a gene-regulatory peptide or functional
analogue thereof for the production of a pharmaceutical composition for rectal
application.

30 In another embodiment, the invention provides a pharmaceutical composition
for sub- or transdermal application comprising a gene-regulatory peptide or functional
analogue thereof, and use of a gene-regulatory peptide or functional analogue thereof

for the production of a pharmaceutical composition for sub- or transdermal application.



interact with NFKB via the RHD (protein-protein interaction. Upon
appropriate 15 stinulation, KB is phosphorylated by I KB Kinase (IKKs),

pol yubi quitinated by wubiquitin |ligase conplex, and degraded by the 26S
proteosonme. NFxB is released and translocates into nucleus to initiate
gene expresgOomd/opBKB regul ati on of gene expression i nckudesobaneatie | nmune
responses: such as reqgulated by cytokines IL-1, IL-2, IL-6,11,42,

TNF- al pha, LT-al pha, LT-beta, GM 20 CSF; expression of adhesi on mol ecul es
(ICAM VCAM endot helial |eukocyte adhesin mol ecul e [ ELAM ), acute phase

proteins (SAA), i ndughihRcaneMEBmpbsilesor ﬁﬂﬁoﬁ@%ﬁ;ﬁ%a@&%r%ﬁ%ﬂcﬁh&{ Abial
pepti des (beta- defensuri]%& For adaptive inmmunit MHC proteins IL-2, IL-12

and | FN- al pha Siaspueifes kegeinis nticeBrlyreeful @trﬂeﬂfn@dulweroélg«we expivsnien by
response incl §ﬂ§§ for regul ati on of
apoptosis (c ;&gﬁ%@@?@@%ﬁé@% %qugdl‘?q gandédtlg’%%ﬁ?c p53 and cyclin DL.
Consi dering that NINMdeI@mea@atgrm@ﬁstmcﬂumﬂyfralatedmd axr@tmamﬂbrnal pro-
mflam‘ratorytranscrl tion c n

provi des agerf825F &g %@18?9{%1% W@@%‘ﬂ‘da‘ﬁﬁg@#d}g &9 &EBI%P |39 t| ve

sui tabl e for msgasalsor 813, 0a NFOBA (HEL adBitCHBalib® prOﬁM&s@NFQE'dﬁrMers are
inhibiting NFcB and Iikely also other pro 30 inflammatory transcription
factors, her eiRiEIEs otEIMsEEPtRKE Y Pk a&dtpé?@ﬂ bRotiRFETIEPISH hpravrddpna

met hod and PhRF FRGeMELIGRLeC Q{IPNFﬁBIRePProEé?ﬁs Syt chﬁ/sef%&imt feRGinFKB
activated gene expre55|on ; g rticular for inh he expression and

t hus i nhi biti #gl handast dcananp hf RERPhatespynsgde WAlbmdalgpdlmm‘fm and
enbodi menty t he GeR&: \Fv ?rﬁ%&)’ prdRi2 Q046023 8. RCTLERZ 094/ ﬁﬁlﬁg/ﬁ% dlm%g
ora eyond

peptide is adm ni stere to exert its actirvity systemca
the nucosal  swrbonsdiolgBamidistaitediig aa pptiiedon e theorpehsen «I@scafre mlambers

potency to i”BfQ}nhu}théfaﬁﬂgrp(@ E"R’&;% thV%a Ix%é]psx oga}gﬁ éﬂ&/ E For one,

mucosal , such as an |s W de B
a novel ther: almeummwrllah-rpweins splp@mdpﬂé)d Psdsagpetdfemitile nadedfiagiahinnepan i al

of gene- regula riv tlve lied osally or orally for
generating a sys é‘r‘?ﬁt@%ﬁ @’e‘gﬁg}éd%}lq'ﬁée{o edn“ %%ﬁ%‘ﬁ%’gﬂ% Wéﬁ'i‘%ﬁ’ed

di sease. 1¥ar sttinaﬂauw&,‘hm eq;ampadrywa:dignm 0 asNE@RKE), Bolyibiq@tindeisy r egul ati on
of NFi B drive or anti-infl t oki ne cascades_that are each
and in concert® LH’?BE"ESier?BmPlﬁé Tébg ei%@ﬁﬁﬁ%ﬁ“&%‘ﬁ@%e%@ i i5trardiaRdsil i ca
in gene- array@adgy)cﬁxm&sﬁimgﬂf@malm eeﬁlsrggmls invitro after treat rrent
of immune cells and_ in vivag in_experi rrental animals treated with

gene-regul at ory peptiEEulaien of seus FEPESIHBCIAIuNET BEnRRe resppRIefEgh as
effector of digaaeeuybploREed 181,NE€0C, deki ML gaNe-LEIUIRLIBLY 1RERES, ¢8%. via an

oral or CSF; expression of adhesion molecules (ICAM, VCAM, endothelial leukocyte
adhesion molecule [ELAMY]), acute phase proteins (SAA), inducible enzymes (iNOS
and COX-2) and antimicrobial peptides (beta-defensins). For adaptive immunity, MFC
proteins IL-2, IL-12 and IFN-alpha are regulated by NF«B. Regulation of overall
immune response includes the regulation. of genes critical for regulation of apoptosis (c-
25  JAP-1 and ¢-JAP-2, Fas Ligand, c-myc, p53 and cyclin D1.

Considering that NFiB and related transcription factors are cardinal pro-
inflammatory transcription factors, and considering that the invention provides'a gene-
regulatory peptide and functional analogue or derivative suitable for mucosal
application that is capable of systemically inhibiting NIxB and likely also other pro-

30 inflammatory transcription factors, herein also called NFxB inhibitors, the invention
provides a method and pharmaceutical compoisition for systemically modulating NFxB
activated gene expression, in particular for inhibiting the expression and thus inhibiting

a central pro-inflammatory pathway. In a preferred embodiment, the gene-regulatory



ot herwi se nucosal application offers significant potential for the
treatnent of a variety 15 of human and ani mal di seases, thereby tapping the
system ¢ pharmaceutical potential of the exact substances that help

bal ance the nmother's i mune system such that her pregnancy is safely

mai nt ai ned W¢ 288{3P3PP'hg a gene-regul atory pepti de nmucosaPCyEP2084@BETabl y
orally. Exanples of NFi B nodul ated di sease are forenost found anong the
earlier 20 discussed inflammtory conditions. Conditions that can be
treated orally with a pharmaceutical co_rrp(%]i‘ti on as provided herein
preferably i nclegtée i dBaoiiéterc@or Al 0Rk &t DAY BRI GhN I, BERDE theSHEddsAS

di abetes type | or 11, rheumatjc_ di sease, Sjogrens syndrone, nultiple
sclerosis), tVHagHr afidht Bravpltdat ed i mune responses such as
graft-versus-host - dhSQaSRuARS L AR ol ' hr.omn _ ' b-acute
and chronic transplant r eﬁ%églt ?on, 6{0& @%@@hﬁggiﬂt&?P?ﬂ?@‘ﬁ‘%?‘%%?%@?‘ﬁ?‘?jti S,

i nfl ammat ory bostehicdllseasenudobd, sudf haamatioapylicadonpie rvaddt adf fareachidggi cal or
psychi atri¢ disorders, athergsclerosis sthma,, al l.er nd chranic

aut o- i m‘runé di seasé™” 'E%epgg?‘é‘ﬁl%%ﬂ%ﬂ%u%?’ﬁqagf?%TQYWS%PSIW %?ﬁ?@ﬁc‘&mﬁ 0i Mune
di sease W | | betcutalyfhaldpfphlaiony pdpeidés SatdeERitived afpdicl aftlessall bhogily & C,

i mmune- nedi ated 30, inflammation, as is the case in_autoi mmune di sease. A
non-1imting BPAFEHHE AHHE™ G raRpnEh et rbmeftRinaNEeRseltetitraes:

Hashi ot o' st myfiRdivid ﬁeseafeurmmnmgm-_o} BYHRLEX £85 LB NFRE URVE] BYS
anaem a, autoi nmune atrophic gastritis, Addison's disease, prenmature
menopause, i n§Udithingapmsiey eyigkiap erseadentiel prewsch, gud frf conemt, direriing s WO
2004/ 093897 PG4 EFRR0MO03A%: wadBufPAdRAS LN LGS i a
gravis, male i nfj_gsrpti ity, %perrepﬁia g,ug_ vul gari S,E&l p%%?gg%%?ss{s%%%%f?ﬁ%i C
opht hal mi a, pHuadieyénvigonfier treaimenhelf iuplee gidls endgi gyo inaupaimentai eninadnol yt i c
anaem a, idio .G 1 Le. puhpura, .idi j . eucopeni a,
primary bili a?%&é(yl ‘;r&lrﬂ%g%{l%?a glg%%cﬁpvlgéyg ?Sblr%}lgo’ﬁg%sé#eﬂn%@ ttgdrlflcgtl%)ggrrlﬁngryci rrhosis,
5 ul cerative dficiario§disSsegren tbe B§Gdennel genbecpuikitaiydeptiddavidansyral or

der mat omyositj. s’ . . I QsSitl sel erod .. m connective iss.ue'.
di sease, di scgglﬁwlsl?%g%c\ég%iraé{ﬂﬁcé‘ﬁ% 0408 f’lgg%@fé’gé’ﬁ‘%gm@ﬁ%a@reﬁ Enifislus.
The i nvents oroftthisn ahd enitel disesed, thetdbe tiphaad the Mst@bic hhaniatfutidsiFatatiy of:
conponent  of  neurol ogi cal disorders or so _call.ed neuroi nmune disorders
Such as schi ZBPRIERTE %WSM?@P@*&%%%@F BIYUhd TBEREF SBTFOFKR B 88 der 57
post - par t um peYeResH s safl rakihiasiR bY BEplyinR\ueRhé-BuRLAY pefRlcduBBldngd for.

nodul ating a nefurﬁJé(oqgi al disorder in a subject conprising providing said
subj ect w t h B*géRe- | atory peptide or functional anal ogue thereof. The

invention also prohigRs UsBFRB raduulikddRi oyt @Gl HShdPeRnb S carlier

20 discussed inflammatory conditions.

Conditions that can be treated }orally with a pharmaceutical composition as
provided herein preferably include subacute or chronic inflammatory disease, such as
diabetes type I or II, rtheumatic disease, Sjogrens syndrome, multiple sclerosis),
transplantation-related imumune responses such as graft-versus-host-disease, post-

25  transfusion thrombocytopenia, sub-acute and chronic transplant rejection, pre~
eclampsia, theumatoid arthritis, inflammatory bowel disease, the inflammatory
component of neurological or psychiatric disorders, atherosclerosis, asthma, allergy and
chronic auto-immune disease. Bspecially the oral treatment of systemic autoimmune
disease will be very helpful in the treatment of patients with chronic, immune-mediated

30 inflammation, as is the case in autoimmune disease. A non-limiting list of thus
treatable autoimmune diseases includes: Hashimoto’s thyroditis, primary mysxoedema
thyrotoxicosis, pernicious anacmia, autoimmune atrophic gastritis, Addison’s disease,

premature menopause, insulin-dependent diabetes mellitus, stiff-man syndrome,



or functional anal ogue thereof for the production of a pharnmaceutical
conposition for 15 the treatnent of a neurol ogical disorder. The invention
provi des a nethod for nodul ati ng a neurol ogi cal disorder in a subject
conprising providing said subject orally with a gene-regul atory peptide or
functi onal \WAaPBEHB9T hereof , i n particul ar wherei n sai decegeiatasyrpepti de
down- regul ates transl ocation and/or activity of a gene transcription
factor, such as an 20 NFrcB/ Rel protein. Preferred peptides for nodul ating
a neurol ogi cal disorder by oral treatment?are LQG QW, PALP (SEQ ID

NO 34), AQG, LAGdph@ETs(s$@oiB, mthehia AP hel SERHRy NG A hicey vilAGY, (SEQ | D

NO 10). Said peptides are also sef.ul for the production of a

phar naceut i call%gg)ﬁﬁﬁg BV BRrtRSIc opht a]?ﬁ“évé:thﬁ’\"éjrgﬁmﬁf“’féhssﬁé{lﬁiﬁlﬁé@i"f@@ﬁ di sorder,
especi al |y wheRiifusaé Bada@ii I8 ahiadfiad RS iR El1 i group
of pepti des anal ogues havi ﬁ)gﬁl\_lFi Ia3 1cIaO\_/vn-p?_egul at |b§g§iggﬁ%n?€?%r§8?2nﬁﬂ)§§%§c
stinul ated RASNEGRSOT: PBIMaEy bifiayreinipsisupmive nubaic depaRNNRBpTeamel dishoskhe

invention als ; .1 O0cthe oral .treatment, of tiple sclerosis, and in
particul ar gt o%%{?ga!ﬁ? % gtgl%t}r?‘é%]tog%fn %Wé‘dlltoﬁel’ %%?%’?gfr{ﬁuﬁflﬁrr‘@n?%‘?fy?wl% he
progressi ve spalyagositis, ssiaicdieths aasel Suabetias H&ee Biswskhitdel kgeur r ent

upsur ges of ac#@f di sease, classically 30 known as rel apses or

exacer bati ons© egfaﬁc’s}l?ié‘ﬂﬁFﬁteé’&fcé‘él’uﬁééﬁkﬁﬂaﬁﬁ)ﬂ%em tting di sease seen in

mul tiple sclerosi sThdioeidinanis A RrRRKkIHS idafRhdd AaRANR bhfifonen
rel apsing/rem Etl ngi di sease as seen with nmultiple sclerosis 1h a Uxb] ect

conpri si ng WOP RSB giEopicry ppeealydonsranmunogserdevisathng schirephsenig, ect
orally W ih ap@gReeseal 9 ide: unct herepf The
invention in parti g%l ar rg%ng\%eggggq%%sﬁ%ﬁkf gcgsft h%ﬁg]lll Bg’{lﬁ%ﬁ%% il e

rel apsi ng/ r emitventiog rapdas sanetbod e madnlating ¢ hplrdogichletiosis it aswbjstbj ect
conprising or o 1.di I | W ene-regul.atory pepti.de
or functional @Jgﬁ%ﬁl% 52&%1’8?350& ,Sﬁ}?jﬁgﬁﬁﬁﬁ%%é%\%?%ﬁ ?%u%aolr gﬁ’éﬁregul atory
pepti de down-#elpghathersot.r Hmsingerionaisopnaides usactanNEB dfwinr@aheing peptide

conpr 1 seb an Re Pl Rt BUSRE ARk e el S Pent BRGRD R tmityr

i nhi bi ted5lt thstregmedter neguiobogdradlisyrdadm ni ster such a peptide, preferably
sel ected fromthe.grou f 10 : . PALP, (SEQ | D NO 34),. AQG . LAG LQGV
(SEQ ID NO'1), A "“P% ‘}Bomg%i?,m é\?"f(@ébqﬁhegﬂée& ?glwaméwggilaasubj-ect

i s presenti ngubjestrbmalising grs/idies sHX atRrcbadilPAsth a@ﬁe%dﬁ\é%r?@@ptﬂie%? provi des
use of such %NF %gﬂ%om-{lgl%uéati ng peptide or Tfunctional anal ogue
t her eof for chigp PG EFO ”bPr’ég‘?PégEé?U{eF@é%W@:’{ﬁ%@QW pentidedpwanhe

regulates translocation and/or activity of a gene transcription factor, such as an

20 NFxB/Rel protein. Preferred peptides for mo&ulating a neurological disorder by oral
treatment are LQG, QVV, PALP (SEQ ID NO:34), AQG, LAG, LQGV (SEQ ID
NO:1), AQGV (SEQ ID NO:2), or LAGV (SEQ ID NO:10). Said peptides are also
useful for the production of a pharmaceutical composition for the treatment of a
neurological disorder, especially wherein said peptide or analogue is selected from. the

25  group of peptides analogues having NFxB down-regulating activity in LPS stimulated
RAW264.7 cells or in LPS unstimulated RAW264.7 cells.

The invention also relates to the oral treatment of ml‘JItiple sclerosis, and in
particular to the treatment of the inflammatory injury seen in the progressive stages in
said disease such as seen with the recurrent upsurges of acute disease, classically

30 known as relapses or exacerbations herein identified as relapsing/remitting disease seen
in multiple sclerosis. The invention provides a method for modulating

relapsing/remitting disease as seen with multiple sclerosis in a subject comprising



15 treatnment of relapsing/remtting disease as seen with nultiple
sclerosis. The invention, thus, also relates to the treatnent of diabetes.
The invention provides a nethod for nodul ating di abetes in a subject
conprising providing said subject orally with a gene-regul atory pepti de or
functional Waal@yeasst hereof The invention al so provi de8Coge2004/0@m7NFi cB
down-regul ati ng peptide or functional anal ogue 20 thereof for the
production of a pharnaceutical conposition for the oral treatnent of

di abetes. The invention provides a nethod %or nodul at i ng di abetes in a

subj ect  conprpsvidipgpaidwiticaprasi witls uppreatoaiatd pepild & AndRASH HRBYLAL Or Y
peptide or fungtiopnal analogue thereof, in particular wherein sard

regul atory pep 4 ‘down-regul ates 25 translocation and/or activity of a
gene transcri pti on fRGhRhtioSHCRARR rdyﬁegéﬁ%ltho@ﬁ%%%}ﬂaﬁ ef erred peptides
for nmodul ating di abetes by oral treatnment are L , ALP (SEQ I D

NO 34), AQG Eﬂl@%@?ﬂ@@&@s&@ewwpgn HObrlg SE@H4OnNGuREst coorprish@dr(ISEQ | D

NO 10). Said i he. y f .
har maeut f ool orunBSAd R v38 AIR8 al Rl bR P BBl o fugthereot, i
adni ni st rat i opartigelae wherminaald/gentresgeiators aktideeipvhdegMieDifalsREbod Sdag! ect ed -

fromthe group.of tide anal o S havyi NEi cB down-regul ating activity
1 LPS ot (ol Sr U RAGES ForsBmieRg s, el sl HbpieimAa 5ae RAES LT Belor 5. WO
2004/ 093897 PETh RO A4 NIRBTA proddin T hichVaibQBoRk&PodHcaVi AR nAbARE fRd of
treat ment of a_genglpau$ | condition or a post-rrenq(zrgausal condition, such
as ost eopor osPEETEGR AT 'ﬁgmﬁ?%{?f Y1 rijensided preferablvt seisated Womhthg group of

gene-r egul@t oL@ ePIV des e erct ot i i ] SY St &, C

nodul ati on an QiG‘ghl bition gmgst eocgl’hg’slltg@g’ F%gggn i aﬁéo(g‘ﬂg%'?%% iting

TNF- al pha 5 i HA NSO L6416 (BIQ B Nes B awhen satdwabisblyis praserttingeelintvel digssol ve
of bone structix8SerbaiRhier W se so prom nent in post-nenopausal wonen that

have no | onger a natural source of hCG and thus |ack the nodul atory effect
of the signal nol eblifl iBsentinnelsa pevitles ised soéh atBR doshovm iapeicptidedre

invention th . L . sal _or oral, treatnmepnt of a
bone di sease%ﬁ%%%ag{a%&ggggeﬁgﬁg&%ﬂ%ﬁg?gP%&Eagﬁ?CeHéfal ﬁ%’i’lpgﬁﬁfﬁ’%@?'ggl y, 10
seen W t h3posteaimeens phrdalingoemiting dEsmabdverssor eith MalipdscIdbsial pha nmodul at or s

as provided hereif,.i.nhi.hi e . nflar or espo nd, hone I gss in
periodontitis. Ft}?lteﬁfé%r?gl?% ,tﬁugbar%gc? 1§£a?c§2§ﬁ}eﬁ§eﬁﬁ?%&€i§%e%%§. “rRYEHP DN
bet ween TNF- girpidesacmitrvd Yor anciulagey disbétys ifa sabjesti etpris@pipfRsdiak kadas in-
ankyl osi ng S%%gé/tldrtlbsxgitt he inve 'gltl oyn [igw des tohel tr eat melr_lt of
spondylitis By ued or &UysReersgiianor it Mactions! asplogne baraesr B, 15
Preferred pepiiedisn &los piobilish 8dcl dgn AABNIRRALS A atiRRh i IENORNALRR] Malogue
ost eopor gsi s

thereof for the production of a pharmaceutical composition for the oral treatment of
diabetes.
The invention provides a method for medulating diabetes in a subject
comprising providing said subject orally with a gene-regulatory peptide or functional
analogue thereof, in particular wherein said regulatory peptide down-regulates
25  translocation and/or activity of a gene transcription factor, such as an NFB/Rel
protein. Preferred peptides for modulating diabetes by oral treatment are LQG, QVV,
PALP (SEQ ID NO:34), AQG, LAG, LQGV (SEQ ID NO:1), AQGV (SEQ ID NO:2),
or LAGV (SEQ ID NO:10). Said peptides are also useful for the production of a
pharmaceutical composition for the treatment of diabetes by oral administration,

30 especially wherein said peptide or analogue is selected from the group of peptides
analogues having NFiB down-regulating activity in LPS stimulated RAW264.7 cells ar
i LPS unstimulated RAW264.7 cells.



condition by oral treatnent are Qv, PALP (SEQ ID NO 34), AQG LAG LQGV
(SEQID NO 1), AQGY (SEQ ID NGO 2), or LAGY (SEQ ID NO 10). The invention
also relates to the oral or mnucosal treatnent of an ischem c event such as
a stroke or nyocardial infarction. 20 An ischemc event refers to an event

i n which t heddoogswupply to a tissue is obstructed. Dwertep:dibi®747
obstruction, the endothelial tissue lining the affected bl ood vessels
beconmes "sticky" and begins to attract circulating white blood cells. The
white cells bound to the endotheliumeveffually mgrate into the affected
ti ssue, causing si t cute
myocar di al |nfarctfg%h%%%ﬁgé?%téﬁgﬁhggﬁgﬁggcFﬁgﬁgghégﬁHgngﬁk%{:nd1088{
much of the unadpedtyiengpapsd koddgyn, and Elemetthwmtwy.e comjmamng)mwmmamm an acute
i schem ¢ event ed b e |nfl r ponses ,
reper f usi on, %%@é‘i%&lﬁg‘?{}%‘n’(ﬁl% 1‘8881’? ed'qu ¥ FPeg‘ﬁ ff‘@&?‘é}jﬁ“g SteEq y
restitution ofodilae ah willigod §mw6b1@sttd1§<§rétﬁﬁt1b§aﬁﬁﬁxﬁi&h{r@’ﬂ\lfﬂa@ﬁit the
progression of cellular injury associated decrease of oxygen supply

and nutrient defyserRePtonk @Oﬁféelflaﬁ’i’:éhﬁlﬂ?é’sh@ﬁ’ég@@ dirselve of bynesiuctiieadi t | onal
view that m nigthgngsb ﬁz%&ﬁﬁ@n%ﬂlbd@nieﬁoﬂaﬁ%l %hﬁénﬁ[ﬁ?ﬁﬁw}%ﬁgnfﬁ?&ﬁﬁ%ﬁ%d&& For

di m ni shing the extent of ischem c injury. However
recogni zed t hatt hC&ivad ftpsilenk the modwlnion effict efshesigialimdlembs thet armstived ofer i es

mechan sme hadS ek U B00a/ g5au7 et PES ek BSE i M IR AR AR, |

expl ain the p@@ﬂmgeh@%ﬂsmgﬂmﬁﬁchnmhasemmgm@mkmwhmmzawﬁmubmjmbmmhah&ﬁnt|on

has focus o] ive oxy and ro t.abo s and
it ammae oy r Bk Qen RIS RN BE R QR PR T AP TSt ant
organs can al gwvidedabfeecihkidit thqalltmmatoay tegpdnke brtEbdnrlen $H pr;ho@fmtittse

inflammatory reaction i St mc tiss testine great.
The renote ef?%@ﬁ%n%sz%§ﬁP a?@%@?ﬁﬁ%? %ﬁﬁ%g?sm?Pgwhgéw 8 g1 %%1Iy
observed i n t bevetityngf cimidal (nG:ai fdhtatiorBlin ﬁlﬂ{yﬁi@fn@-s%zoﬂ@ﬂﬁb”t@é inS¥BlofFrovand tigan
result in the _dev e%g&nent f the system c inflammatory response syndrone

(SIRS) and nilfd SR R RFOF B RS ATEHERE RRBERYS PrpvEsl Rereighi ch

account fo5 3Predlfa@bpiides formddudltingy rhd?xofaﬁlrs{ﬂ' %JSY nfeﬁBﬁuEaﬁ'or bibgasiue care
units (1CUs). 10 Th@glnventlon rovi des for nodul ating or treating

such an i sche?ﬂ“émoé el itgatgegt, &\fvcpcf#ﬁ’r fSQChED PREARY: 4G L8UbY ect wi th

oral ly or nucesa) iiyNg:Hhaacwuens; Iesid-af of ¥a 8enkEeerPof iyct i onal anal ogue
~thereof, in particular wherei n said ghptlde down-regul ates transl ocation

and/ or activity of i igemion planidateipithromigpsmarcosal preafisnif ap isvhemis avertai d

gene transcrigbh n, fR&EOF nSRERELFRB NN CB/ Rel protein an 15 wherein
transl ocation and/or activity of said NricB/Rel protein is inhibited. For
An ischemic event refers to an event in which the blood supply to a tissue is

obstructed. Due to this obstruction, the endothelial tissue lining the affected blood

vessels becomes “sticky" and begins to atiract circulating white blood cells. The white
cells bound to the endothelium eventually migrate into the affected tissue, causing
significant tissue destruction. Although neither acute myocardial infarction nor stroke
25 is directly caused by inflammation, much of the underlying pathology and the damage
that occurs after an acute ischemic event are caused by acute inflammatory responses
during reperfusion, the restoration of blood flow to the affected organ. Barly restitution
of blood flow to ischemic tissues is essential to halt the progression of cellular injury
associated with decrease of oxygen supply and nufrient delivery. This fact provides the
30 basis for the traditional view that minimizing ischemic time is the only important
intervention for diminishing the extent of ischemic injury. However, it is now well
recognized that reperfusion of ischemic tissues initiates a complex series of reactions

that can paradoxically injure tissues. Although several mechanisms have been



mucosal or oral application it is preferred that said peptide is selected
fromthe group of peptides having NFi B down-regulating activity in LPS
stinulated RAW64.7 cells, especially when said subject is at risk to
experience reperfusion injury occurring after said ischemc event. 20 For
achi evi ng awoaR6p4d98497 ni cal intervention by oral or nucogeal/eazhed/misser ati on
it is preferred that said peptide is selected fromthe group of peptides
havi ng NFrcB down- regulating activity in LPS unstinul ated RAW264. 7 cell s,
then said subject may al so provided with< thronbol ytic agent, such as

when said thr opﬂopdagemt@e;quemﬂmqamoger&as of Istissnie ~@é@§ﬂﬁb16@g§mﬁryaﬁbst‘dﬁézﬁmn25
Furt her nor e, %FJ nve tlof\(ﬂ’l‘?i%\“d use of ene-re Iator% pepti de,
preferably colfrPSPRyH? qxé@‘ﬁﬂ%ﬁ g"%ﬁf@ﬁfﬂ?’f lifge apdivdlemseigry
anal ogue t her efikock®k. hfﬁ%idlti@m@luﬁtlbdann@ﬁe T]xﬁ}l}a&%%eoﬁ'ééng%n AYROFLode

forthe oral or nucosal treatnent of reperfuSion 1 njury occurring a?’ter an
i schem ¢ eventPﬁfﬁlf;uéafg’dbfh@élﬁten%@fFﬁ?é@ﬂ%@?léﬁ@?)ﬂ@@lctloperpm&tiechfemc tisseafeigng such

as reperfusjo I LR, ?HO 30 The jnyvention

furthernore r gﬁ%ﬁ%@ %/So@% el%?g or m(jgcs?gg ch r eat]%é%fumln Injwmé%ﬁ%pr essi ve

effects such dicquerdbeobsemed mfthehmglalaimardm- orgpebrosjurag@iar sydtem,tand cadni t ed

States, posttr, SIS for, 60% of all Iate eths

after traun. %g%’s%g%? ¥ IB?rft hes Sc%?@a?dﬂﬁarﬁ@?o@’rﬁe@opﬁe apope (8 fo be

caused at | eaSﬂUiﬁﬁﬂemdﬁ@@%ﬂ%ﬂ@ﬁdﬁﬁme&ﬁ%?4/?110h'&8&3uﬁﬁf01“ 30%0% cg'maf ound
an

suppressi on of C often found after trauma, buns

henor r hage. TELI}Y&P%%H@{' ﬁi% ‘&EB%V%%@%%‘&ES and the i mune system

fol | owi ng mrauna orrhehh»emddgrewaésaaﬁammﬁrmmaﬁn%& rpéa%gyuomﬁ%ﬁéﬁf&d and
under investi ton. Recent reviews_ have highlighted the conplex nature of

the tr em&*ndougg%l b3 ISSH CHeRTiRR e ding é%@éﬁ@?‘éh’ilﬁé’f@lﬁ FFupRcopaiy witea
pi tui tary- adr gaalregXatrs ﬁﬁphe%xnﬁncﬂohmo%%&&&om el LG LT ough the

spinal cord along afferent neurons from't Sité o tissue destruction.
Al so, often aP dapnge %@d?@é@?%ﬁn@ﬁdfpﬁ@mmﬁ@gsrma@mﬂpmn écr, The

invention proyiaesawhelhodid Qe 9%1%01‘18&0&%&8?@6 gﬁr‘fs@@u

|nununosu ressive state in a subject comprising provi ng sa tem%n ect via
oral or nu¥Bgsin te@gglppeé@pla@%mthmo@@nbmegmeapm@n pephibitkel. dor f unct i onal

anal ogue t herﬁgéosaﬁﬂc&?alta?ﬁ%mkl traﬁﬁ&ﬁ h‘ﬁ%y%ﬁ‘c? béﬁ)h%g 5 SE ecm% tﬁl d Su%lfeCt

has experienced traunma of major s ul'ting
i Munosuppr eskiptigesstaying NE«B qi(svxpregﬁlehmg@tmfhaun BB atimpelpteil die&W@tﬁéi ‘acdlspgue

up- equl 2t es Liaas|aGak a0 AALA AELLYLIN 21,9, 9608 L1 a0SSL B on 1At or

such as an NFi protein ei n
said 15 peptiades¢lsusetwot ed from t he group of peptides having NFI B

up-regul 3§d ng act il%'r taéiniév%g a rapid clinica] mtervention by oral or mucosal administration it
is preferred that said peptide is selected from the group of peptides having NFxB down-
regulating activity in LPS unstirnulated RAW264.7 cells, then said subject may also
provided with a thrormbolytic agent, such as when said thrombolytic agent comprises
tissue plasminogen activity.

25 Furthermore, the invention provides use of a gene-regulatory peptide, preferably
comprising a NFxB down-regulating peptide or functional analogue thereof, for the
production of a pharmaceutical composition for the oral or mucosal treatment of
reperfusion injury occurring after an ischemic event in a subject. The most preferred
peptide for treating such as reperfusion injury orally is AQGV (SEQ ID NO:2).

30 The invention furthermore relates to the oral or mucosal treatment of
immunosuppressive effects such as those seen after frauma or major surgery. In the

United States, postiraumatic sepsis is responsible for 60% of all iate deaths after

frauma. The susceptibility of trauma patients to sepsis seems to be caused at least in



LPS unstinmul ated RAW264.7 cells; such treatnment is also very useful when
said subject is at risk to experience a counter anti-inflammtory response
syndrome, especially when said peptide is selected fromthe group of

pepti des having NFi B up- regulating activity in LPS stinulated RAW64. 7
celI's. Furt W&200483%Py may i nclude 20 providing said sujCag@20aies74n agent
directed agai nst dissem nated intravascul ar coagul ation, such as when said
agent conprises Activated Protein C activi%%. Al so, the invention provides
use of a gene-regulatory peptide, in parti€ulfar an NFi B up- regul ating
pepti de or fun@mﬁbma@nﬁhmhbgm@m$ﬁmnmﬁﬂﬁhﬂmnnmmﬁn@mﬂﬁ@@ﬁmﬁmﬁwﬂﬁgmnabunm

phar maceuti cal mucosal treatnment of an

| Mmunosuppr essi V%ﬁ%&o&f tl8‘(r) 1&6 tl(? %’Fﬁ%&wﬁ the peppusavd s YArRue sve® syndr one

in a subject. ThRwinyenihos Ah&Uil-ebades: év@nttsh@pédlslLﬂd%tow%@&dd@ﬁY)
medicine and tpo the oral_or nmucosal treatnent Subj ects é@e It man

ani mal ) that stiFBigelionRewpisgens havgihsgblighted the @mpéoxp@mren et;rﬁmblldemm or
conpli cati ons teathiiditiohs A AuRslkfifk o E{pﬁt”‘ﬁ&‘ﬁ’%ﬁe iBH 298I XNk Nt

result fromactivities exanpl e SI Ci ans geons ar ﬁgmg
comonpl ace i n%ﬁ?@?eWQheldﬁlcbmefmfdd &Jawgbffheeﬂpmad)mﬂdalmgmﬂﬁam névdadmis itasn the
adverse condi G d gl such as
wrongly sel ect%lfﬁgqulﬁﬁﬁe%fg[guuﬁ MEO eeflg ner g%ﬁ e?fé”“oqﬁﬁ%‘%?‘}elsﬁﬁe@o
renove sur gi cadxisg. éﬂmlhserdmmpngadesmn@éfoxi forearel diliRudobd GreathiedRn, NDOSt

t herapeutic or, surgical interventi even .t hose WO 2004/ 093897

PCT/ EP2004/ 00374 CS 4 RENF E"I‘%Et‘-"éd“éﬁ?i%‘?séfwmyld@}ge%lﬁ%@ec%wmeen
beyond t helior bhemebilabplicasibh Qﬁﬂh&geﬁc&t&%@lato@ﬂﬁ@ftﬁl@ 0B AfhcBSda® Bndl Pk aRRLOr Y

conditions in tient,, Furfherno so tried and tested therapies in
i nfectious di s@‘ﬁ@gﬂatgﬁewsa%mﬂl@ai’ H%eﬁlllé’vahﬁﬂtgﬁdéﬂl%?%béﬁ prpgrighced Heype prangjor
have their i atsi@esmilklpiadatigf eatimm@bippreiglaltd. Qs H@?cnle){%a% sdd B%pnéie

destruction of thas very 5 mcro organi smthey are designed to be
‘agai nst, and th& %guéé’?é‘e%‘i‘ atgs Eslsatiqparpion AdiVilyad smarstranserigiontfaxdrns  whi ch

i nduces addi t isedheds aRMFLETR bEIFIRINOY. 1 ﬁ)\é&ﬁkhf‘@mru@fl ﬁz%?e?r éﬁ’lﬁﬂ%ﬁt% § cause

may be, nnst i atrogeni c events, hereln defi1 ned as |sor | sease
resul ti ng P r oRfRfidefsplontsn fresn the sionpent peptiden having Mbﬁewtregwlatmgaictmty in : _
phar maceut i cak pgoaRAbicaR A2 ?M@eng% ﬁ% t&fm?%& ?&9 ol S result in
the 10 damage, destruction or sis of Tsorti ssu sard dbj ect,

resul ting in ahdeot iS(ﬁ‘iaJ}SkEﬂ@Lpeﬁmcbanm@thﬂvﬁmmW@kmsesmﬂhmq nventi on
provi des 2 Tefhad okt 84 0AEN LALERIRIL 6. BYSNAL A ShBLecke porbr1 o ng

provi di ng said su ject ora or rrucosa
or functi onategalﬁbmg)gmeflmfhebésmmyﬂaweﬂiRc-‘&Wﬁ@cl Y ceitve Fusthérdh@ept indeinapdul -at es
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coagulation, such as when said agent comprises Activated Protein C activity. Also, the
mnvention provides use of a gene-regulatory peptide, in particular an NFxB up-
regulating peptide or functional analogue thereof for the production of a pharmaceuticat
composition for the oral or mucosal treattnent of an immunosuppressive state or a
25 counter anti-inflammatory response syndrome in a subject.
The invention also relates to the field of (veterinary) medicine and to the oral or
mucosal treatment of subjects (be it man or animat) that suffer from iatrogenic disease,
i.e. experience problems or complications resulting from a medical treatment.
Iatrogenic events that result from activities of for example physicians or surgeons are
30 commonplace in modern medicine and can often not be avoided. Various adverse
conditions can occur due to malpractice or neglect, such as wrongly selecting or
exccuting a therapy, misplacing or forgetting to remove surgical utensils during

surgery, and the like. However, most therapeutic or surgical interventions, even those



inhibition of a NFxB/ Rel protein nedi ated cyt oki ne gene expression. It is
very useful to treat a subject orally or nucosally when said iatrogenic
event conprises destruction or lysis of a cell or tissue of said subject
or of a pathogen hosted by said subject, for exanple when said lysis is
due to treawoem4/00$s9sai d subject with a pharnaceutical 20reenposizidzon, such
as a pharmaceutical conposition that is selected fromthe group of

anti gens, vaccines, antibodies, anticoagulants, antibiotics, antitoxins,
anti bacterial agents, antiparasitic agentX)- anti protozootic agents,
antifungal age r nt ents,

t hr ombol yti c agggﬁgaﬂ%hﬁﬁ trea %@%?“?gﬁafg%éﬁéé?ﬁ?ﬁ’&ﬂ@ﬁ3‘%ﬁ ﬁg@%?@“ s due
to treatnment omﬁ@aﬁdmtm%weoﬂmmnmNWﬁmnﬂﬁmssnﬁughaasP&ﬁhmhkﬁz@hag&ﬂa35 The

i nvention aIso ides use.of. a nal i nol ecul e conprising a NFKB down-
regul ating pepfi dgﬁb?@FﬁHbWﬁgﬁgF“gﬁ% E%FHQW88F3W6P1¥1EmBWHH@E¥W6W30f a

phar maceut i calhave chepastiddeoit stdrerfbe, (ﬁ’t’eﬁkel%d FBIGE SAls drdB@hIEM ofQhe Gery
pro- |nflanqﬁtgné t okne response occurring after an iatrogenic event in a
subj ect %ﬁlﬁﬁ%@m&emr% depirmedio heused aainst, tandtthecrelnasw mieehed

mucosal ly or ahdhinine Solintd bk RATRARK n8ales AR h}oolﬂﬂ@ré@{ gy ded

herein include acute intflamatory disease, suc t ranspl ant
rejection, sep¥iokinsregses S¥hassuanidi eaust ey bbumost 1atmjgemy eamih, hatihelefinddais mrune

di sease. WO 2%%5’09(96?‘ %93 sEx gf&ﬁ)l%gg o034 e 322 hgm aé%ﬁn%ﬁ%}%é@gétgvel%xegts ' on

provi des oral or mucosal tFeat an acute
sepsi s/ SI RS. Sé@rmasﬂ@c%on@oalnomouh}ea sydita o eurgi&iail EorEhey yesult BIpOnse to a

stch as. dADagtER, PARRAR SBR LSt R B S P oSt d il |
known and oftaﬁMEmmmﬁycy&kmheﬂsyetenlc i nfl anmatory response seen with
sepsis /SIRS is cag ed bt |nnun§ oqéé@%ﬂprocesses that are activated by a
variety of inmunol 04f Caf™IREH ArSFE oL Eetpe GRiHEENIE BEsH KT hakicchi t 1 ¢
oxi de, and ot Emnpnsﬁﬂgmewﬁmglsaﬂsﬁ@;e&%@dﬂy@hﬁxc@éally&h&zp }é—re%-(xﬁ‘ﬁ&? rge ptide or

|nnunolog|cal nedi a o ﬁggﬁgeral seen to cause t reateni ng

. systenic di seBueiQR ?fl y Whgn $#id PF?%@?@M@W@G@@OE met hod

for treatmg aﬁpﬁlasﬁwal dena trakRiiSedn fa&@x%(:h a4 QQNP@)ﬁefj%ﬂa%u?ﬁ‘ Subj ect
orally or ene-regul atory peptide or nctlona analogue

ally
t her eof , par t ftaom%tma\kﬁ”éﬁ?f }gﬁllﬂil"tﬁ’élﬁ’ﬂ‘id&%edr@ﬁﬂql%ﬁ gege prprassiane dt is wery uaefl or
activity of ac@eme sIu'bﬁ@&ﬁll:PBf ARcdsAG PhenSHL ﬂ: NEX 3Bk R QR LD, O

causes inhibition of a NFiB/Rel protein ne |ate cyt oki ne gene expression.
It is very usBfRYHS of qef of fisme 05%@@: Bjbérst omgrfal daghogen hm@islm siayi snhjert, ﬁ)al d:

sepsi s/ SI RS foxRdBlchirnRaRiFsii 1@ dh@% tl(%ﬂig(gxlt Bg%ag(gﬂb g{v 1 RimlabaliRa0f 2. cel |

or tissue of said subject or a pat
20 composition, such as a phannaccutmal composition that is selected from the group of

antigens, vaccines, antibodies, anticoagulants, antibiotics, antitoxing, antibacterial
agents, antiparasitic agents, antiprotozootic agents, antifungal agents, antiviral agents,
cytolytic agents, cytostatic agents, thrombolytic agents. Such treatment is also useful
when said lysis is due to treatment of said subject with a virus, such as a lytic phage.
25  The invention also provides use of a signaling molecule comprising a NF«cB down-
regulating peptide or functional analogue thereof for the production of a pharmaceutical
composition for the oral or mucosal treatment of a pro-inflammatory cytokine response
occurring after an iatrogenic event in a subject.
Other examples of disease or disorders that can be treated mucosally or orally
30 with a pharmaceutical composition as provided herein include acute inflanumatory
disease, such as (hyper)acute transplant rejection, sepsis/SIRS, for example after burn

injury and acute autoiminune disease.



said subject. The invention also provides use of a gene-regul atory peptide,
in particular of an NFicB down-regul ati ng peptide or functional anal ogue

t hereof for the production of a pharnaceutical conposition for the
treatment of a systemic inflamatory response 20 syndrome or sepsis of a
subj ect. Th¥OQKsB®8gul atory activity of a gene-regul at ®Cy/EpEpPEIGERL? i n
particular of a NFi B regulating peptide such as selected fromthe group of
peptides LQG AQG LQGY (SEQ ID NG 1), A (SEQ 1D NO2), LQRA (SEQID
NO 3), "VLPALP (SEQ ID NO 4), ALPALP (SEQ Iy NO 5), VAPALP (SEQ I D NG 6),
LAGY  (SEQ 1D RO 10) 1 VIAALD (SO 1D MO L) AIAALD (S0 1D o tD)
VLPALA ( SEQ |E§’SF$6!1%§‘)?‘?33?/E1F@§LA§*>€?RS§ P ORISR S Tg/pmnaq ygseg inflpnoatogy |

VLPALPA ( SEQ | - P ; - LD
NO. 17), (LPGSP 23 p@é\‘/%)a(f’s%%{ﬂﬁ"o@%ﬁs‘“ﬁ 1%’%%%’ #%ff@? [,%E%Igwgé‘ﬁ(g ID
NO 20), MIR, \A3@ hasterialinfestors gui dlsq hne-inBrtiowiimy!tnay wdll lmownead bien seamuny.
genes are rsegui‘lﬂé;?ﬁg@%ﬁnﬁ%nﬁm@%?@dn@gse%w&%g sié)téﬁ%s g&%ﬁ%@ 35“9 e

by nolecules t to sp receptors "on of cells.
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-32 events indludih

second nessenge sody( dhasyihghyoRipilal mEdHatbrs £Y GdrictalPUed 0O hdeMe1ifThe second
nmessengers int ur.n lead ta chan%es in pratein phosphorylation through the
action of cyclHEAERIBE SYNROPP disegse Secncsifien#y a8 Y-vat ed protein ki nases, or

protein kilpase C, whegRohSorasbiiad Sdelyd Bor teaCigbm MOt hese
cl assic responses ;to binding of ligands to cell-surface receptors are

cyt opl asmat i ¢ “HBrHRE PTG Wbl cryRidlivatranyepdlvawith ¢ asteorglstormeptidrial eus.
Sorre 1 ecept of fhicaan ahdds SIoABL AN Suti AONEMPon RIIDS AN Ao LS t

nucl ear transcr icpti onal g;{‘:%ti vrat I l?Q)’drll_qu a speélcsi fi%gbén ??I%'tftée glé)gétg) genes.
However, prodtdececHydy plebrens tpscrintierefeaionsush g 2w R&sBIRel hwieis ocdwusst | vat i on

Lo cel | -surt anm Ao R Ppok I L A0T FRURL: AR BBy, N Pl b "
exanpl es b1 aktiraphe pitechpraly o ewesdaly iwhep saibepsiviSIRS fiadsity bapt iimthef act or,
oL o 19, eSS aGROLT 00 L AR ML SR REK SR A B B "
encodi ng 15 i sadsvbgrcoblid invdniightlse haivives ofe dfhezexc-edgatsory peBideyinpharylaes.
;hi bIBQSLQrQI Z&f;a%&\f'}%{B %&%@g%g gepl‘édg grnﬁlnict%nye::!mlalo%%g ith%?e%f osr%s'\e grgéuc%)ég erl ©
of a pharmaceutical composition for the treatment of a systemic inflammatory response ‘
20  syndrome or sepsis of a subject.
The gene-regulatory gxctivity of a gene-regulatory peptide, in particular of a
NF«B regulating peptide such as sclected from the group of peptides LQG, AQG,
LQGV (SEQ ID NO:1), AQGV (SEQ ID NO:2), LQGA (SEQ ID NO:3), VLPALP
(SEQ ID NO:4), ALPALP (SEQ ID NO:5), VAPALP (SEQ ID NO:6), ALPALPQ
25 (SEQID NO:7), VLPAAPQ (SEQ ID NO:8), VLPALAQ (SEQ ID NO:9), LAGV
(SEQ ID NO:10), VLAALP (SEQ ID NO:11), VLAALP (SEQ ID NO:11), VLPALA
(SEQ ID NO:12), VLPALPQ (SEQ ID NO:13), VLAALPQ (SEQ ID NO:14),
VLPALPA (SEQ ID NO:15), GVLPALP (SEQ ID NO:16), LQGVLPALPQVVC
(SEQ ID NO:17), LPGCPRGVNPVVS (SEQ ID NO:18), LPGC (SEQ ID NO:19),
30 MTRV (SEQ ID NO:20}, MTR, VVC is manifested in the following way. Classically,
many genes are regulated not by a signaling molecule that enters the celis but by
molecules that bind to specific receptors on the surface of cells. Interaction between

cell-surface receptors and their ligands can be followed by a cascade of intracellular



1988, Science 242:540), providing an assay for the presence of the active
factor. This factor exists in the cytoplasm of |ynphocytes conplexed with
an inhibitor. Treatnent of the isolated conplex in vitrowith mld
denaturing conditions dissociates the 20 conplex, thus freeing NKicB to
bind to itsWINAMEIET Rel ease of active NFKB in cells i ®CTmswokenswr to
occur after a variety of stinmuli including treating cells with bacteri al

| i popol ysaccharide (LPS) and extracel |l ul ar_pol ypeptides as well as chem cal
nol ecul es (e.g. phobol esters) that stinufate intracel lul ar
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for B conver The active

stimuli may ac%(? ﬁ\@ ieo{i] slothe 25 active state,
factor is then't Y‘E?E%lt %I teFchprcieaifiesy Theigsondaneseengsis ap Blm i@ﬁ(étpscrl ption
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variety of short peptides as indi'cated above exert a nodul at ry actrvity on
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regul ating pe the fie I’OVI di ng pharnaceuti cal

conposi ti ons alﬁld(fgc%st ﬁojﬂ%r?cg?toﬁ@%anﬁﬁpt?rﬁ%%%ﬁ? g’eﬁ%‘y %‘i"ﬂ@r‘i‘*ﬁ PSP NFKB i s
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now known to occur after a variety of stimuli including treating cells with bacterial
lipopolysaccharide (LPS) and extracellular polypeptides as well as chemical molecules
(e.g- phobol esters) that stimulate intracellular phosphokinases. Thus a phosphorylation
event triggered by many possible stimuli may account for NFxB conversion to the
25  active state. The active factor is then translocated to the cell nucleus to stimulate
transcription only of genes with a binding site for active NFxB. We have found that a
variety of short peptides as indicated above exert a modulatory activity on NFkB
activity.
Considering that the inflammatory response involves the sequential release of
30 mediators and the recruitment of circulating leukocytes, which become activated at the
inflammatory site and release further mediators (Nat. Med. 7: 1294;2001), we provided
using NF«B regulating peptide in the field medicine, e.g. by providing pharmaceutical

compositions and methods for use in the medicine. Considering that NFxB is thought



that said peptide is 3 to 9 amno acids long, it nost preferred that said
peptide is 4 to 6 amno acids long. It is in particular preferred that
said signaling nolecule is capable of inhibiting NFicB/ Rel protein
activity. 20 Functional anal ogue herein relates to the signaling nolecul ar
ef fect or awstoxbd/gesssas for exanpl e can be measured by nmeaswmrkeagossace ear
transl ocation of a relevant transcription factor, such as NFiB in an NFicB
assay, or AP-1 in an AP-1 assay, or by another nethod as provided herein.
Fragnments can be sonewhat (i.e. 1 or 2 am3gp- acids) smaller or larger on

one or both si ile ' j CH cti | f.vity. Ln one
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nmodi fication includes osphoryl ation (e.g on Tyr, Ser or Thr residue),
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20 Funetional analogue herein relates to the signaling molecular effect or activity
as for example can be measured by measuring nuclear translocation of a relevant
transcription factor, such as NFkB in an NF«B assay, or AP-1 in an AP-1 assay, or by
another method as provided herein. Fragments can be somewhat (i.e. 1 or 2 amino
acids) smaller or larger on one or both sides, while still providing functional activity.

25 Inone embodiment of the invention, the peptide used as a signaling molecule or gene-
regulatory peptide is a chemically modified peptide. A peptide modification includes
phosphorylation (e.g on a Tyr, Ser or Thr residue), N-terminal acetylation, C-terminal
amidation, C-terminal hydrazide, C-terminal methyl ester, fatty acid attachment,
sulfonation (tyrosine), N-terminal dansylation, N-terminal succinylation, tripalmitoyl-

30 S-Glyceryl Cysteine (PAM3 Cys-OH) as well as farnesylation of a Cys residue.

Systematic chemical modification of a peptide can for example be performed in the

process of peptide optimalization.



function in-situ as a conjugate or be released locally after reaching a
targeted tissue or organ. 20 In response to a variety of pat hophysi ol ogi cal
and devel opnental signals, the NFiB/Rel famly of transcription factors
are activated and formdifferent types of hetero- and honodi ners anong

t hensel ves W® J0egiiBsite t he expression of target genes EQmERRIVI/METLT
KB-specific binding sites. NFiB transcription factors are hetero- or

honodi mers of a famly of related proteins characterized by the Rel

horol ogy donmi n. 25 They formtwo subfami1i®s, those containing activation
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Thus, a NFxB-e¢mggul ati ng peptide is capable of nodul ating the transcription
of genes 20 In response to a variety of pathophysiological and developmental signals, the
NF«B/Rel family of transcription factors are activated and form different types of
hetero~ and homodimers among themselves to regulate the expression of target genes
containing ¥B-specific binding sites. NF«B transcription factors are hetero- or
homodimers of a family of related proteins characterized by the Rel homology domain.
25  They form two subfamilies, those containing activation domains (pG5-RELA, RELB,
and ¢-REL} and those lacking activation domains (p50, p52). The prototypical NFxB is
a heterodimer of p65 (RELA) and p50 (NFkB1). Among the activated NF«B dimers,
p50-p65 heterodimers are known to be involved in enhancing the transcription of target
genes and p50-p50 homodimers in transcriptional repression. However, p65-p65
30 homodimers are known for both transcriptional activation and repressive activity
against target genes. KB DNA binding sites with varied affinities to different NFB

dimers have been discovered in the promoters of several eukaryotic genes and the

balance between activated NI«B homo- and heterodimers ultimately determines the



that are under the control of NFiB/Rel famly of transcription factors.
Modul ating conprises the upregul ation or the downregul ati on of
transcription. 20 The term "pharnaceuti cal conposition” as used herein is
intended to_cover both the active regulatory peptide or anal ogue al one or
a conposi ti 99 6P Ri ng the regulatory peptide or analP§3U@2908g®dfer Wit h
a pharmaceutically acceptable carrier, diluent or excipient. Acceptable
di luents of a peptide are for exanple phy_sgé)_l ogical salt solutions or
phosphate buffered salt solutions. It is 11 particular useful to provide a
25 phar maceut i BHpre@sarysi afisene ewpeession vatiinithgedlb ThederstNpth-omeufabiog or

conpri ses an i-BLRel I I to_counter e
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perfusion fluid asg&qe(%e_l n_provided. VWere the Activated Protein C resolves
the diffuse gbatfuﬁ‘ i ﬁeér%%dﬁgrpgp?‘éﬁlﬁ§éwélﬁ0£m0@wéﬁmhsmfﬂéwpém afegwept i de in
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circunstances, said treatnent with said preservation or perfusi ot f1ui'd
conpri ses pr dVFEHE SareregHatinsraht doswireslaianof ghapadptiong nol ecul e after the
transpl anfy has beel!‘hetté%ﬁ‘rbh%acgﬁtiéahgorﬁlﬂaﬁf’on” ddusk® herein is intended to cover both -

the active regulatory peptide or analogue alone or a composition containing the
regulatory peptide or analogue together with a pharmaceutically acceptable carrier,
diluent or excipient. Acceptable diluents of a peptide are for example physiological salt
solutions or phosphate buffered salt solutions. It is in particular useful to provide a
25  pharmaceutical composition wherein said gene transcription factor comprises an
NFxB/Rel protein. For example, to counter ischemia-reperfusion damage of a
transplant, for example derived from abrain dead donor or, fo prevent ischemia-
reperfusion damage during cold storage and transport of a transplant, it is herein
recomnmended to provide a pharmaceutical composition by which translocation and/or
30 activity of said NFxB/Rel protein is inhibited. Such a composition can be a transplant
preservation or perfusion fluid as described herein, comprising a gene-regulatory
peptide or functional analogue thereof. Itis useful to select said peptide from the group

of peptides LQG, AQG, LQGV (SEQ ID NO:1), AQGV (SEQ ID NO:2), LQGA (SEQ



in particular useful to further treat said recipient wwth one of the above
mentioned classically known pharnmaceutical conpositions for further
reducing the risk of 20 transplant rejection, especially in those cases
wherein the HLA-type of the transplant msmatches with the HLA-type of the
reci pi ent. Y& Pﬂ%g Wiion also provides a transplant pred&FERIBRFIUI d or a
transplant perfusion fluid conprising as a signaling nolecule a peptide or
functi onal anal ogue capable of nodul ating translocation and/or activity of
a gene transcription factor. 25 In a spect#ft enbodi nent, such a quid also

conprises (r ecﬁBmiOm)mNLPACLﬂ?l BB NBO £LPALP (@5@@9'1@ ky, et s
transcription % rises an NFi B/ Rel rotein, or the AP-FS oteln
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factors are hetero- or ~honodi ners of a fam| y e| ns
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cont ai ni ng ac REL and t hose
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repression. Hyiesad sigpdBepesceubonizg ﬂm:rmslﬁaaa Hanbawn thieh daobhhé B@nscliipt i onal
activation ang L epressi g dakingl &Xa}t said recipient with one of the above mentioned
classically known pharmaceutical compositions for further reducing the risk of
20 transplant rejection, especially in those cases wherein the HLA~type of the transplant
mismatches with the HLA-type of the recipient.
The invention also provides a transplant preservation fluid or a transplant
perfusion fluid comprising as a signaling molecule a peptide or fimetional analogue -
capable of modulating translocation and/or activity of a gene transcription factor.
25 " In a specific embodiment, such a fluid also comprises (recombinant) Activated
Protein C, especially when said gene transcription factor comprises an NF«I3/Rel
protein, or the AP-1 protein. The peptides added to such a fluid, such as LQG, AQG,
LQGV (SEQ ID NO:1), AQGV (SEQ ID NO:2), LQGA (SEQ ID NO:3), VLPALP
(SEQ ID NO:4), ALPALP (SEQ ID NO:5), VAPALP (SEQ ID NO:6), ALPALPQ
36 (SEQID NO:7), VLPAAPQ (SEQ ID NO:8), VLPALAQ (SEQ ID NO:9), LAGV
(SEQ ID NO:10), VEAALP (SEQ ID NO:11), VLPALA (SEQ ID NO:12), VLPALPQ
(SEQ ID NO:13), VLAALPQ (SEQ ID NO:14), VLPALPA (SEQ ID NO:15),
GVLPALP (SEQ ID NO:16),



agai nst target genes. KB DNA binding sites with varied affinities to
different NFB diners have been discovered in the pronoters of several
eukaryotic genes and the 20 bal ance between activated NFxB hono- and
heterodimers.ult nmately determnes the nature and | evel of gene expression
within the ¥ 10U3¥7t erm "NFi B-regul ati ng peptide" as PGIER2HEPETH refers
to a peptide or a nodification or derivative thereof capable of nodul ating
the activation of menbers of the NFxB/ Rel %ﬁﬁl|y of transcription factors.
Activation of NFi B can gene-regul atory to enhanced 25 transcription of
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capabl e of reginel gl PFOOSHOCRiRErs mr&)écl?ptﬁjﬁéllmpﬁésrdns Iﬂﬁ;e%ﬂq]ééﬁhéso provi ded
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particular wherein the at |east two ol I gopeptides are séeléec
group LQGV ( SEaerbarppan disgaved nSEPiomoNG 2f severnlbiWPatiPednSER tBe NO. 4) .
Usef ul  NRI0B upidnOttdbideqReRE NERB homo- and heterodimers _ultimately determines the

nature and leve] of gene expression within the cell. The term "NF xB3-regulating
peptide” as used herein refers to a peptide or a modification or derivative thereof
capable of modulating the activation of members of the NFxB/Rel family of
transcription factors. Activation of NFxB can gene-regulatory to enhanced
25  transcription of target genes. Also, it can gene-regulatory to transcriptional repression
of target genes. NFwB activation can be regulated at multiple levels. For example, the
"dynamic shuttling of the inactive NFxB dimers bétween the cytoplasm and nucleus by
IxB proteins and its termination by phosphorylation and proteasomal degradation,
direct phosphorylation, acetylation of NF«B factors, and dynamic reorganization of
30 NF«B subunits among the activated NFxB dimers have all been identified as key
regulatory steps in NF«B activation and, consequently, in NFcB-mediated transcription
processes. Thus, an NFxB-regulating peptide is capable of modulating the transcription

of genes that are under the control of NFxB/Rel family of transcription factors.



are VLPALPQ (SEQ I D NO 13), GVLPALP (SEQ ID NG 16) and MIRV (SEQ I D

NG 20). As indicated, nore gene-regul atory peptides nmay be founds with an
20 appropriate (bio)assay.. A gene-regulatory peptride as used herein is
preferably short: Pref erably, such a peptide is 3 to 15 am no acids | ong,
and capabl WO 20 GBIt i ng the expression of a gene, Su®RTER2W4E8F4HKI ne, in
acell. In a preferred enbodinent, a peptide is a signaling nolecule that
is capable of traversing the plasna merrbragl of a cell or, in other words,
a peptide that is nmenbrane-perneable. Mre %ref erably, 25 wherein said |ead
peptide is 3 tdigiudatingoompiiss thearpgf;gulmgn opirheﬁewmeghluﬁmrﬁiﬂ‘ms@ipdoﬁ eRch
peptide is 4 toe§6 m na. cid Fun @‘F derj.vati VM an | ogue
herein rel at esPt07t e SIOGHAT ﬂ?ﬁp 7 EET ARERLeH o5 ipgal deriyagye |

exanmpl e can beomamguemebaofmwfdrlﬁgzﬁb@icﬁ@ﬂ oﬂdﬁiﬁﬁhé&ﬁﬁéa@ﬂmﬁéomﬁ)ﬂ el evant
transcription éact or, uch as NFi B in an NFi B assay, or AP- In an AP- 1

30 assay, or X%THBIF?] usgist NEWB dewpresilating pretidss i, berindgdeshinsudem be
somewhat (i5 €. phar@hceuBed ThiPodirdse vﬁ,m@vg g]ﬁagﬁ%gqggg@ RBCYL Pgﬁ,}J?%S' des,

while still providing functional activit conpris
assay for obt aiHGE g‘ﬁf%ﬁ)nh@ﬁth@Woﬁ&EQ%NOda{ﬁﬁLP&LBQ (SEM@ 2, a

peptide, or a r

D004/ 093897 PCH g’é%gg’?%g@ﬁ@% 3 geﬁle{ ag%é‘%%%?ﬁﬁ%ﬁ@ﬁr%&ﬁ%&mr,

or a 12-ner, dNO# - NMere gae-regidatimgpepitdes and7funaigmal z@ﬂ?ﬂo@’ués-d’ﬁﬁfbﬁ f@mddn - ner,

or a 4-ner or pt| i eld val uabl e or.n on on.the

| i near stretch 10?33@5{ ﬁ‘%%zf %?K[Brcl S%S?Etfﬁnﬁﬁsayﬁf B]iod’é‘il‘? r‘g? oSHICORINCBINs

![ gegtl fi c?ﬂl ormnofng NG degiiteghiatiyg p@j&ﬂbi@éVLPALPtWt > 14D 92@?@21’)}’ or o
ndency to r ul_at or eptides can be

modi 1100 to mostrarEALRERERTEIORR e TaNG s WeduPal o e Gio

expr essi on, MDdﬁDmanTMee&SdIdoycaﬁaﬂ@yﬁédﬂdh odd%t;&'l Bfﬁoﬂ%‘@&?ﬁ%’m%b&‘éfh as a

some, am no aci sone posi‘tion can

reporter assay, For
repl aced with? Eﬁ@{%‘@&éégg%& %FRPSBPDQW?”&FE%F afdP%Sf Efeplizoperises of es.

Al ani ne (Al a) ﬁlﬁcﬁ@hmﬁﬂs@i@s W'd&gh cdpiamebyué% ?egﬁbéﬁaﬁﬂf@klacar{detﬂ&@&e”e”t of
each amno aci d an 10 Ala resid is a suitab approach to nodify the

am no aci d coﬁ%ﬁﬁ“glpffﬁiuﬁq‘mwfdﬁ(ﬁénd/?’éﬁm?émw9@9111 |1@931Wh%lﬁr Wwheraingkaatch- f or a
si gnal i ng nol &ﬁw@o%@@%gdgfar@%k@tﬁ&gﬂw 3 ?§tﬁg% Ng )cgag ot such
W

repl acenent scannin ]E)’ can be undért am no“’aci t her
than Al a as weiEQIP éﬂﬁg EPHLEHSBRARI O 4a cVetdul NikBhweregetibog beeides - a

peptide deri V&&fé\fmﬂmf%f@ﬁcﬁﬁ@h\idzﬁcwwA% pﬁgaeﬂ?bh%?amﬁvi {éﬂdﬁf’ as 15

bei ng capabl e of nodul ating gene eXxpression gene‘rn ace
Subsequent | y, N@2@ods indisatedysroregeNeaegnittanytrsptifes thiy bedenels metj;wlnat ory .

Ip‘;g; I()Sgda%:(ﬁ pa%ﬁqyﬁ-ﬁﬂs (ng,&?%{ 'élx ggz(r%,;lrtggﬁ Bry %P%d%%éﬁgeﬁ%%lgng s piei%ra{)ly 0" nced or
Preferably, such a peptide is 3 to 15 amino acids long, and capable of modulating the
_expresa;ioh of a gene, such as a cytokine, in a cell, In a preferred embodiment, a
peptide is a signaling molecule that is capable of traversing the plasma membrane of a
cell or, in other words, a peptide that is membrane-permeable. More preferably,

25  wherein said lead peptide is 3 to 9 amino acids long, most preferred wherein said lead
peptide is 4 to 6 amino acids long.

Fuonctional derivative or analogue herein relates to the signalling molecular

effect or activity as for example can be measured by measuring nuclear translocation of
a relevant transcription factor, such as NFxB in an NF«B assay, or AP-1 in an AP-1

30  assay, or by another method as provided herein. Fragments can be somewhat (i.e. Lor
2 amino acids) smaller or targer on one or both sides, while still providing functional
activity. Such a bioassay comprises an assay for obtaining information about the

capacity or tendency of a peptide, or a modification thereof, to regulate expression of a



conpared to gene-regul atory pol ypeptide. Furthernore, a gene-regul atory
peptide, or a nodification or anal ogue thereof, 20 can be chemcally

synt hesi sed using D and / or L-stereoisoners. For exanple, a gene-

regul atory W(gti%e that is a retro-inverso. of an oligopeptide of natural
origin is prottcbd¥the concept of pol ypeptide repro-i nPER&FIN4IBITenbl age
of a natural |. amino acid-containing parent sequence in reverse order
usi ng D-am no aci ds) has been applied suggessful ly to synthetic peptides.
Retro-inverso nodification of peptide bonds 25 has evolved into a wi dely
used pepti dom gt & sappwiaddy ckanple ha5dea] g 0fmaovel 9-nhiraaatd-wer, BPh ¢cul es
whi ch has been applied to ny famlies of biologjcally active peptide.
The sequence, rﬁﬁipgroaiﬂea o€ 3B 5 BHMEhE § SHYE Redkdencasopeld yatughlel i nfl uence
whet her cor r eGhfoR&&RHInh &Nk Whdtdl TRkl iANaRdanE19a5] B BiterdiBa Sitd ﬁﬁitaq)lgars al so
determine the solubility of the final product. The purity of a crude

pepti de typi cdfi¢nfifigeionsd gere-waulaont pretiflesthitthay nibe sameity oMsadopicr lodegflate
peptide for segLences.hes 1 [ S [ |l sfactory, and
such pepti deseggan yplmclg'l ?i;ﬁ%%@u%@gy %%#lﬁ%gﬁ%lg?ﬁﬁ ?g%dtt§m0$ﬁféllie&geel% %ﬁpﬁ&tyam no
aci d conposi t ioofendéncy iprsgtilathezens exgmessiopowhiamtandesiagity assayicd bl e inAigpept | de' s

solubility is.str i.nfluenced by conposition. Peptides with g high
content of mbijéﬁs%?g‘g%?l ’Eﬁﬁﬁbﬁoﬁﬁ%e’SP%W%‘?%@EP@CP%‘P%@S{ such
as Lou, Val, btegpldved witRheotaerdmiingacidwf dimétht Jreliffifianrdperids e Alars@ bl i ty in
aqueous sol ution or he conpl et ellt%/ i nsol ubl.e. Under these conditions, it

can be diffi cUPPPBUSETHE PR TS PHCRRbeier et obenghiapinairihyy & ffi cul t
to purifyio heAhp@ﬁﬁﬁd;l@aiafuiﬂam@e.ﬁ}aaﬁoh.tomdﬁggmee&ﬁn@a@i@@&néﬁi&m{ dfidtdned t 1S
advi sabl e to keep the 5 hydrophobic %rri no acid content bel ow 50% and to
meke sure t haf°StREFePTRidevheR i seaiel forraaybine relacdlgeapable eepdplatinge ani no

acids. At phygirelepgteeadn, iht HSRe, s@l&'mpl-a)é@merﬁ@gannﬁrg%r AabpiRa¥en Byéxfdgﬁg(eﬁi de
chains. A single conservative replacenent, such as repllj_am r](g% Ala wth Qy,
or adding a s®&thgpinegids ofhes fhapéda esgvelh dongragpleithdprininsacidryin ahs o

i mprove sol ubihbda¥medPePsd-88S 1GRRE /bR ' : : 4o 1QE 4ol si dues
can al so be 10 di fffi3 cﬁfé pt o] o%?gi %b?in%hgﬁﬁ%g‘%uﬁ/n%épﬁggﬁ%eégEadlfgéﬁ?‘{]%se

resi dues kre bpingcaptiippempdnlating atae pxmesad b geiade aceldc Biloasuentlf, pdesd bl e,
one should ¢ : U - ni.m resi . ernatively,
conservat i ve%%%é%%%eqﬁ{t}%ﬁégﬁ%%%%ﬁ ?aé?ﬁyfs?; g%gde a?%gﬁ%gﬁ%g . /T\‘E%)Sre &ﬁ"s“%uatan%%,

Nor | euci ne caftie frecegsd thr fiyimenheped ceimmovddoapddl to sigdlaBearxpiessios ofetdnres used

S\S/esl Les_s r eacggﬂéxlgd 'Eoegén%-cr‘égﬁﬂ&a;p%iyﬁ%ﬁde. I f a nunber of sequenti :ta! or 15
ppi ng peptides froma protel equence are to be made, making a
change in the st &ntthagoppimtnafegelavhy papitie,de ammyliltdadah er mabghtalerdddl ance
e ot 00T AR binB0Gy SINAESRAGRNG 1 5R8 FHE stcfoRORMAS ol okl WERRE. ©
regulatory peptide that is a retro-inverso of an oligopeptide of natural origin is
produced. The concept of polypeptide retro-inversion (assemblage of a natural -
amino acid-containing parent sequence in reverse order using D-amino acids) has been
applied successfully to synthetic peptides. Retro-inverso modification of peptide bonds
25  has evolved into a widely used peptidomimetic approach for the design of novel
bioactive molecules which has been applied to many families of biologically active
peptide. The sequence, amino acid composition and length of a peptide will influence
whether correct assembly and purification are feasible. These factors also determine
the solubility of the final product. The purity of a crude peptide typically decreases as
30 the length increases. The yield of peptide for sequences less than 15 residues is usually
satisfactory, and such peptides can typically be made without difficulty. The overall
arnino acid composition of a peptide is an important design variable. A peptide's

solubility is strongly influenced by composition. Peptides with a high content of



contained in individual peptides may produce a simlar effect. In another
enbodi nent of the invention, a gene-regul atory peptide capabl e of
nodul ati ng gene expression is a 20 chemcally nodified peptide. A peptide
nodi ficati on,i ncl phosphoryl ation (e.g on a Tyr, Ser or Tlu- residue),
N-t er mi nal g‘(/:ée?b%f@%?%n, C-term nal amdation, C-terninal?CTHYGIUPIHE
C-termnal nethyl ester, fatty acid attachnment, sulfonation (tyrosine), N
term nal dansylation, N-termnal succinylagjon, tripalmtoyl-S dyceryl
Cysteine (PA St as well as_farnesylation of a Cys residue.
Systematic ch gﬁliy @éph‘%g HeEarS Lk AdhowVah %»‘eﬁ—@i: ag ahd iy, wilbeifter bevedanitdior
exanpl e be per keluBEE iRghdd8s RISEESS bebmIRRE; t Liden. o

gq . e mg o%’f ﬁﬁgtﬁgg %Xerqﬁé%?f/%r&létm&so{& edur es

optimalization. Synthetic peptides can b al ned using va
known in the aftlbe diffisyl to welthelepdde intxphamentpepd itdesysyntifirait oo fSEPHe and

sol uti on phase A% nt I P technol.agi es. . SPPS is a quick and
easy approach F%ﬁl{sasm gess?e}zfg ?g%@%{cﬁo{%@bgg}&g@%p’cpgﬁv&a@&g_ﬁeephtge C-term nal
am no acid ¥s bhyjoeablopmand adheshtdn beowrsossand tb ikeRd sRekiLs EFERG! LES LA Vi @

r mol ecyle. This resinis insoluble 1n the

an acidlabile}Bp%gr'.cﬁh |i{l¥§_ﬁ_ , T es

sol vents used Fore syt gﬁrse,ve KOTGIRQ 24 A nkssglogicalnd Agpdilpdsis, awl wash
Ieve dighr iyt sRTcQlbizh, : 1003747 - 41

The” pept 1 des. asmmnt s oned i S o eada P hiKech SHEARERG 1D

NO 1), AQGV (5%6"‘{1  Fyaddipgaael Gmolar rysiipesto, tha/Npag E-t¢rgEs| Dajdsd) |

ALPALP ( SEQ | Buid@ve AR ‘ L NG 7),. VLPAAP

(SEQ | D( Nq.QS), VLP )EGAIUM? .Ei? %&ﬁg"%‘?“g‘%@*?@% @qu@%% ‘!eg%guﬁfﬁgkﬁlﬁo PSEQ | 8

,NO 11), VLIQALAII%@EQ‘% NN Eiph PR ARTIY be SR thesN@sideds, are MisobliP@t¢ SEQ | D

NO 14) . VLPALBA; - ) (S 16 o
WCNY?QDVRF ESI m@e&%@ﬁ%&%ﬁc/ﬂg E;P %E%‘% %Quﬁggﬁ%")c?%q“"’mes o minimize

RPRCRP| NATL AVEREZXSEssT NETRUAEY GRS ¢ BEQelr I ME2bis can BKARPPSE RSRSRLPGPS
(SEQ | D NO: 26)44iduQCMERAL ‘%% eﬁé@ 10 Sl RLPG(EP NPVWS (SEQ I D
NO. 27), LPGCPRGVNPWS ( SE & .E'%} B‘“Nf) CHEPRERA! TGt fARPT ISEQ | D
NO 20), MR, &detinas vt as airsspeactive teplacantit dorbyas &f & ¥thb@ S Sequsiigot he
fl uorenyl pet hgxygcash éé{\d c)/tert-butyl -baseg t hodol ogy with
2-chl or ot Fﬂljt yl cﬁ?@r gg B éés:gﬁmgsp R Sg%q%‘ﬁe LD ?ng%ﬁ@k&gd’é’ ip tht
gl ut ani ne wassiptiog eeinbel eath hergide rialy yheafeltitte Obklanth BeR@BE hABS MBS S1d -
synt hesi zed 1 4 ly..Each coupl.i consi sted of the follow ng steps:
(i) renoval o%d?ﬁ{ydg N Séque%nf&ﬁﬁm%’.& B%PHF’@E‘T Yo Soliepiapd Hirierigussn
di met hyl f or meevinthénedDVEXividual bertidepinkpgrodfice 4 QIR NRMBE dilodngg)y W th
di i sopropyl carbodi i m de (DI C)/1- _
oltiae mvention, a gene-regulatory peptide capable of modulating gene expression is a
20 chemically modified peptide. A peptide modification includes phosphorylation (e.gon -
a Tyr, Ser or Thr residue), N-teriminal acetylation, C-terminal amidation, C-terminal
hydrazide, C-terminal methyl ester, fatty acid attachment, sulfonation (tyrosine), N-
terminal dansylation, N-terminal succinylation, tripalmitoyl-S-Glyceryl Cysteine
(PAM3 Cys-OH) as well as farnesylation of a Cys residue. Systematic chemical
25 modification of a gene-regulatory peptide can for example be performed in the process
of gene-regulatory peptide optimalization.
Synthetic peptides can be obtained using various procedures known in the art,
These include solid phase peptide synthesis (SPPS) and solution phase organic
synthesis (SPOS) technologies. SPPS is a quick and easy approach to synt'hes-izc
30 peptides and small proteins. The C-terminal amino acid is typically attached to a cross-
linked polystyrene resin via an acid labile bond with a linker molecule. This resin i3
insoluble in the solvents used for synthesis, making it relatively simple and fast to wash

away excess reagents and by-products.



hydr oxybenzotri azole (HOBt) in DVF/ N-nethyl fonnatnide (NWP) and (iii)
capping of the remaining am no functions with acetic

anhydri de/ dii sopropyl ethylarnine (DIEA) in 20 DMF/ NVWP. Upon conpl etion of
the synthesixg, ptide resin was treated with a m xture of

trifluor oacetl c aC| %S( TFA)/ H2Q/ tri i sopropyl silane (TIS) 15‘5”'2‘2%“.“@.“35".” Af t er
30 mnutes TIS was added until decolorization. The solution was evapor at ed
in vacuo and the peptide precipitated wthydiethylether. The crude

pepti des were dissol wat er ng/mM) and purified by

r evgr se- phase hi gh- pe ! l‘ggﬁé’tﬁjﬁﬁ%ﬁnﬁtw%@mﬂ”éﬁ@%iwmq I#QGIFIL@?V (SE’Q?

t
il ent " ayst e orRr T VIR0 DR TI (O 5D MPP I BINEIDL T
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LOG and’ LOoV ( g&%ﬁﬂg’% B B A SR v Sl R B b 0
%ro agl ent 8 %EZNBAALB@ 1 FNEE1 1) O P sl Iﬁnmggmgt Vﬂ?AL}fg%\EBIﬁﬁﬁleP
gr adl) en?nl % gfl“m{gﬂfgﬁg& %‘é gAE]‘?’éE%Eeél@ 1%\%1@ SRkl é'tf‘éiiﬂ??gr about

5 m by rotatiN0:fd)] iVCEMETOVREESR PR ARG ed YB\?&ES@ At (§§§£ plhe

remai ni ng TFA ed WD 2004/093897 PCT/ EP2004/ 00 147 agai nst
acetate by el ﬁﬁ@?’ﬁ%‘gﬁgﬁ%\%&%}/ @@@PUQTWWI%C&C@WNO%)M ( Mer ck

I'1) in acetat esQPPPSITHEP SR Equ@ kjgﬁr
hours. Peptides _|ater \/verev?swgre Gj%jég I?Q%ISJS Vi ng t m | n ]%%S RAW

264. 7 macr@phatfBEF GEHRERIR RIBAVR:3R), Iﬁﬁ@?@@mwsqsﬁemmw)
Manassas, VA 2 cont ai ni,ng 10%
I(:BS and ant i %)%Pg? (K:%G(;lOO U;?%)f Mxﬁé%%f?ﬁén%amﬁgd t:gg W\creé)fefpéf?fi(?%ym n(;
Cel I's (1 x106/spli9-phagesenthestulsinsgte ﬁnlttrhny[bmpthoJcieal(bibﬁylg(@hmb)/terﬂﬁbusyl%ﬁdedrTE of
m. After 8 h r par e or ear
extracts. Nuclngggﬁ&%x g@fhsfgr%é‘%ﬁ%g{m‘grgms epg&r}e%‘ﬁg‘eg@w Jﬁhetsé‘pegﬁﬂ’r"é fher et
al . 10 Met hodglu@eire wabprotetedavith 4984, ﬁJiMinOhei[‘he Paitidiss Re&:e;@ﬁtﬁémﬂca) Briefly,
nucl ear extra de st r nonstimul ated macro ages wer e
pr epar ed )t%/ Cglfaﬁu?lﬁ%gcﬁf‘? glﬁqlmﬁéz {{%‘%ﬁfeefﬁﬁo‘i‘”ﬁg SEPS ) ey PE e ;
suspended i n 4@ Fmtﬁo-jautefc&mn lé;lﬁipaﬂmmé-ﬁlaﬁﬁethﬁfd)rﬁw&hde AV Coup 1%; lJ)of”M K§1
0.1 niM EDTA, oteaselnl itors
vi gor ousl y voﬁl (JaF%ch 5o ?L%dém)é’f’fl%@%‘f’%ﬂ%ﬂi’f%%ﬁ /l' 15 min, and

centrifuged ahydt&x®efzatpapoleq AN HOMINE rReliBELs d@'éﬁl\zﬁi NE nded
& 0% gl ycergll 14081 ) KIE)W %%g - 1mM

in buffer (20,nmV HEPES
EGTA, 1 mM DTF fﬁll%nwﬂ}giﬁ)sﬁglﬁﬁ%mﬁ rotheaete R Blie{déﬁsgyropylethylmme (DIEA) in
20 DMF;"NMP. Upon completion of the synthesis, the peptide resin was treated with a

mixture of trifluoroacetic acid (TFA)H,O/triisopropylsilane (TIS) 95:2.5:2.5. After 30
minutes TIS was added until decolorization. The solution was evaporated in vacuo and
the pegtlide precipitated with diethylether. The crude peptides were dissolved in water
(SO—IOO mg/ml) and purified by reverse-phase high-performance liquid
25 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 mi/min; absorbance was detected
from 190-370 nm. There were different gradient systems used. For example for
peptides LQG and LQGV (SEQ ID NO:1): 10 minutes 100% A followed by linear
30 gradient 0-10% B in 50 minutes. For example for peptides VLPALP (SEQ ID NO:4)
and VLPALPQ (SEQ ID NO:13): 5 minutes 5% B followed by finear gradient 1%
B/minute. The collected fractions were concentrated to about 5 ml by rotation fifm

evaporation under reduced pressure at 40°C. The remaining TFA was exchanged



for 30 mn on ice, then the |ysates were centrifuged at 15,000 rpmfor 2
mn. The supernatants containing the solubilized nuclear proteins were
stored at -7OC until used 20 for the El ectrophoretic Mbility Shift Assays
(EMSA). Ele F“Qoretl c mobility shift assays were perfaorned Q?}y i ncubati ng
nucl ear Ef‘gépar ed fromcontrol (RAW 264.7) and Pﬁérﬂ?tllz & Hat ed RAW
264.7 cells vmth a 32P-1 abel ed doubl e-stranded probe (5
AGCTCAGAGGGGGACTTTCCGAGAG 3"  (SEQ I D NO 28)) synthesized to represent the
NFi B bi ndi ng sequence. Shortly, the 25 probe was end-labeled with T4
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probe in binding buffer consisting of 5 nM EDTA, 20% Ficoll, 5 nM DTT, 300
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addition of_cell extracts (10 .0) was continued for 30 mn at room
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order to determne dul at catl n of NFxl 3
into the nucl eus, Mﬁhﬁ%&agg%gc&é‘g%ﬁ%% acc r ml%tgo gr}f—rﬁg 10see t hat

i ndeed pepti dedethods (Sﬁh@bb@tnbdﬁt@%ﬁ\éwtetm&mﬂg Rmhmﬁaﬂ) Brigdfy, NrdlBr skifmess t he
anount of Iabeﬁ,l ed ol onuglf tide Bis., reduced. In xperi nment
U

pepti des that “SHOWt uﬁ SHB? Of B tnu nrg‘iw&pet]tafg‘f? %?p’f@“ﬁf&tt’ﬁlgaéﬁ’é“
VLPALPQWC ( SESidvwRdN@r2itlear lyQEVUEA Qe (REQudpeh NP i2 D0 pL&dBuifet MSEQ I D

01 S AR AR ATk P A %FWLP%(SE bea. 7

nouse macr ophagas o\wah®l BukF uhe 10&@3Mmﬁjﬂﬂﬁgﬂrﬁm oHYedfor 148, 18fY0 FBS,
penicillin, stre % CO2. Cells were seeded
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supernatants containing the solubilized nuclear proteins were stored at -70°C until used -

Zt) for the Electrophoretic Mobility Shift Assays (EMSA).

Electrophoretic mobility shift assays were performed by incubating nuclear
extracts prepared from control (RAW 264.7) and peptide treated RAW 264.7 cells with
a 32P-labeled double-stranded probe (§* AGCTCAGAGGGGGACTTTCCGAGAG ¥
(SEQ ID NO:28)) synthesized to represent the NFxB binding sequence. Shortly, the
25  probe was end-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 ug of
poly(dI-dC) (Amersham Phanmacia 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
30  KCland 50 mM HEPES. The binding reaction was started by the addition of cell

extracts (10 ug) and was continued for 30 min at room temperature. The DNA-protein



20 were prepared according to Schreiber et al. Cells were collected in a
tube and centrifuged for 5 mnutes at 2000 rpm (rounds per mnute) at 4 C
(Universal 30 RF, Hettich Zentrifuges). The pellet was washed with
ice-cold Trj 72)31& ered saline (TBS pH 7.4) and resuspended in 400 | of a
hypot oni ¢ bu "R3P10 mM HEPES p1l 7.9, 10 nMKC, 0. PGHPESYA. 1 v
EGTA, 1 mM DTT, 0.5 mM PMSF and protease 25 inhi bltor cockt ail (Conpl eteTM
Mni, Roche) and left on ice for 15 minutegy_ Twenty five mcro litre 10%
NP-40 was added and the sanpl e was centrif uged (2 mnutes, 4000 rpm 4 C).
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LQGVLPALPQ ( SEQuZ0gddRnlCe22Y¢re b%ci%ﬂ&@@@ek@c@%lea@ﬂﬂ%&%%@i £osQ 1 D
NG 23)., V%OP ALWPere prepared according to Schreiber et al. Cells were collected in a tube and
centrifuged for 5 minutes at 2000 rpm (rounds per minute) at 4° C (Universal 30 RF,
Hettich Zentrifizges). The pellet was washed with ice-cold Tris buffered saline (TBS
pH 7.4) and resuspended in 400 pl of a hypotonic buffer A (10 mM HEPES pI 7.9, 10
mM KCI, 0.1 mM EDTA, 0.1 aM EGTA, I mM DTT, 0.5 mM PMSF and protease
25  inhibitor cocktail (Complete™ Mini, Roche) and left on ice for 15 minutes. Twenty
five micro litre 10% NP-40 was added and the sample was centrifuged (2 minutes,
4000 rpm, 4° C). The supernatant (cytoplasmic fraction) was collected and stored at —
70° C. The pellet, which contains the nuclei, was washed with 50 pl buffer A and
resuspended in 50 pl buffer C (20 mM HEPES pH 7.9, 400 mM NaCl, I mM EDTA, 1
30 mMEGTA, 1mMDTT, 0.5 mM PMSF and protease inhibitor cocktail and 10%
glycerol). The samples were left to shake at 4° C for at least 60 minutes. Finally the

samples were centrifuged and the supernatant (nucleic fraction) was stored at ~70° C.



(SEQ ID NG 4), WC, MR and circul ar LQGVLPALPQWC (SEQ I D NG 17).

Peptides that in this experinment pronote LPS induced translocation of NFi B
are: VLPALPQ (SEQ I D NO 13), GVLPALP (SEQ ID NO 16) and MIRV (SEQ ID

NO 20). Basal levels of NFiB in the nucl eus was decreased by VLPALPQWWC ( SEQ
25 | D NO 21O P¥EBPALPQ (SEQ I D NO 22), LQG and LQGV ( SEHFPHOMISTY) whil e
basal levels of NFiB in the nucl eus was increased by GVLPALPQ (SEQ I D

NO 23), VLPALPQ (SEQ ID NO 13), GVLPALP (%EQ ID NO 16), WC, MIRV (SEQ ID
NG 20), MIR and LQGVLPALPQWWC (SEQ ID NO 2 I n ot her experinents, QWWC
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concentrati OanFlQBt ?ne ﬂl?sxt;[xr[.)g'r(fxglent peptides that show the inhibition of LPS induced
translocation of NFkB are: VLPALPQVVC (SEQ ID NO:21), LQGVLPALPQ (SEQ
20 IDNO:22), LQG, LQGV (SEQ ID NO:1), GVLPALPQ (SEQ ID NO:23), VLPALP
(SEQ ID NO:4), VVC, MTR and circular LQGYLPALPQVVC (SEQ ID NO:17).
Peptides that in this experiment promote LPS induced translocation of NF«B are:
VLPALPQ (SEQ ID NO:13), GVLPALP (SEQ ID NO:16) and MTRV (SEQ ID
NO:20). Basal levels of NF«B in the nucleus was decreased by VLPALPQVVC (SEQ
25  IDNO:21), LQGVLPALPQ (SEQ ID NO:22), LQG and LQGV (SEQ ID NO:1) while
basal levels of NF«B in the nucleus was increased by GVLPALPQ (SEQ ID NO:23),
VLPALPQ (SEQ ID NO:13), GVLPALP (SEQ ID NO:16), VVC, MTRV (SEQ ID
NO:20), MTR and LQGVLPALPQVVC (SEQ ID NO:21). In other experiments,

QVVC also showed the modulation of translocation of NFiB into nucleus (data not

30 shown).

Further modes of identification of gene-regulatory peptides by NF«B analysis



EMSA: For El ectrophoretic nobility shift assays an oligonucl eoti de
representi ng NFKB bi ndi ng sequence such as (5 -AGC TCA GAG GGG GAC TTT 25
CCG AGA G 3" (SEQ ID NO 28)) are synthesized. Hundred pico nol sense and
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Madi son, W). Cytosolic extract or nuclear extract (5-7.5 g) fromcells
treated with regul atory peptide or from ulgtreated cells is incubated for
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Bradford reagent (Sigma) could be used to determine the final protein
concentration in the extracts.
EMSA: For Electrophoretic mobility shift assays an oligonucleotide
representing NFKB binding sequence such as (5-AGC TCA GAG GGG GAC TTT
25 CCG AGA G-37 (SEQ ID NO:28)) are synthesized. Hundred pico mol sense and
antisense oligo are annealed and labeled with y-**P-dATP using T4 polynucleotide
kinase according to manufacture’s instructions (Promega, Madison, WI). Cytosolic
extract or nuclear extract (5-7.5 pg) from cells treated with regulatory peptide or from
untreated cells is incubated for 30 minutes with 75000 cpm probe in binding reaction
30 muxture (20 pl) containing 0.5 pug poly dI-dC (Amersham Pharmacia Biotech) and
binding buffer BSB (25 mM MgCly, 5 mM CaCly, 5SmM DTT and 20% Ficoll) at roem

temperature. Or cytosolic and nuclear extract from untreated cells or from cells treated



HPLC and nass-spectronetry analysis: Purified NFtcB subunit or 25
cytosolic/nuclear extract is incubated in the absence or presence of

(regul atory) peptide is diluted (2:1) with 8 N guanidinium chloride and
0.1%triflugracetic acid, injected into a reverse-phase HPLC col um (Vydac
C18) equil i BYCHSHHFYh sol vent A (0.1% trifluroacetic TR0 7€) ut ed
wth a gradient of 0 to 100% el uant B (90% aeetonitrile in solvent A).
Factions containing NFKB subunit are pool gg and concentrated. 30 Fractions

are then dissolved . in apprggrl ate vol une and coul d be anal ysed on nass-
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stmmlus After'culturing, cells can be analysed with fluorescent microscopy, confocal -
20 microscopy, flow cytometry (cell membrane staining and/or intraceliular staining) or
cells lysates are made and analysed on HPLC and mass-spectrometry. NFkB
transfected (reporter gene assay) cells and gene array technology can be used to
determine the regulatory effects of peptides.
HPLC and mass-spectrometry analysis: Purified NF«B subunit or
25  eytosolic/nuclear extract is incubated in the absence or presence of (regulatory) peptide
is diluted (2:1) with 8 N guanidinium chloride and 0.1% trifluoracetic acid, injected
into a reverse-phase HPLC column (Vydac C18) equilibrated with solvent A (0.1%
trifluroacetic acid), and eluted with a gradient of 0 to 100% eluant B (90% acetonitrile
in solvent A). Factions containing‘NFKB subunit are pooled and concentrated.

30  Fractions are then dissolved in appropriate volume and could be analysed on mass-

spectrometry.



As said, there is a major role for inflamuatory cytoki nes and i nmune cells
in the pathophysiology of nood disorders, it was recently also found that
T cells and nonocytes function at a higher, pro-inflammtory |evel in

patients w polar disorder. Successful therapy of these destructive
and degenerk&@@@?@&r ders that affect 30 the adult humdir &R 41 Her vous

system (CNS) will require the ability both to reduce the rate and extent
of tissue injury, and to restore or replacg,destroyed tissue. Neuroinmaging
studi es have shown that functional organi za?i on occurs spontaneously in
the adult hunmad*#P8ien in response to tissue insults. The extent of this
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condi t i ongo depmpst ldtigy ;ﬁlesde'%l@?mg& B8 nCurdrn AL B A he GARSIEMhYLLD 2
pol ygeni ¢ node_of inheritance for which several autism
other pro-inflammatory cytokines arc highly elevated in cerebrospinal fluid (CSF),
demonstrative of foci of inflammation in the brain leading to an array of destructive and
degenerative responses directed at diverse areas in the CNS. Major mood disorders are
leading causes of disability from early adolescence onward and leading sources of
25  disease burden, surpassing cardiovascular diseases, dementia, lung caﬁcer and diabetes,
As said, there is a major role for inflammatory cytokines and immune cells in the
pathophysiology of mood disorders, it was recently also found that T cells and
monocytes function at a higher, pro-inflammatory level in patients with bipolar
disorder. Successful therapy of these destructive and degenerative disorders that affect
30 the adult human central nervous system (CNS) will require the ability both to reduce
the rate and extent of tissue injury, and to restore or replace destroyed tissue.

Neuroimaging studies have shown that functional organization occurs spontaneously in

the adult human brain in response to tissue insults. The extent of this compensatory



susceptibility regions have been identified. Parallel evidence of inmune
abnormalities in autistic patients argues for an inplication of the i nume
systemin pathogenesis. This introduction sunmarizes advances in the

nol ecul ar genetics of autism as well as recently energing concerns
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most common forms however occur long after normal births and are associated with

proinflammatory cytokine dysregulation. According to recent epidemiological surveys,
autistic spectrum disorders have become recognized as common childhood
psychopathologies. These life-lasting conditions demonstrate a strong genetic

25  determinant consistent with a polygenic mode of inheritance for which several autism
susceptibility regions have been identified. Parallel evidence of immune abnormalities
in autistic patients argues for an implication of the immune system in pathogenesis.
This introduction summarizes advances in the molecular genetics of autism, as well as
recently emerging concerns addressing the disease incidence and triggering factors.

30  The neurochemical and immunoclogic findings are analyzed in the context of a
neuroimmune hypothesis for specific neurologic disorders. For example, pregnancy
and the post partum period are important modulators of the immune system and the

immune suppression in pregnancy is followed by an immune activation in the



etiology for the variations of neurofunctional anomalies found in the
neur ol ogi cal di sorder spectrum behavi ors appears inconclusive as of this
date but growi ng evidence supports the proposal that chronic exposure to
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reported allergies. The increased number of autoimmune disorders shows that in-
autism, immune dysfunction interacts with various environmental factors to play a role
in autism pathogenesis. According to Edelson SB and Cantor DS (Toxicol Ind Health
1998 Jul-Aug;14(4):553-63) the advances in medical technology during the last four
25  decades have provided evidence for an underlying neurological basis for antism. The
etiology for the variations of neurofunctional anomalies found in the neurological
disorder spectrum behaviors appears inconclusive as of this date but growing evidence
supports the proposal that chronic exposure to toxic agents, i.e., xenobiotic agents,
resulting in a inflammatory reaction directed towards a developing central nervous
30  system may be the best model for defining the physiological and behavioral data found
in these populations. Also, an examination of 18 autistic children in blood analyses that
were available showed that 16 of these children showed evidence of levels of toxic

chemicals exceeding adult maximum tolerance. In the two cases where toxic chemical
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significantly higher |evels, as conpare rol's,” o
to Messahel S et al (Neurosci Lett 1998 Jan 23;241(1):17-20) the pterins, neopterin and

biopterin, occur naturally in body fluids including utine. It is well established that

increased neopterin levels are associated with activation of the cellular immune system
and that reduced biopterins are essential for neurotransmitter synthesis. Tt has been also
25  been suggested that some autistic children may be suffering from an autoimmune
disorder. To investigate this further the above authors performed high performance
liquid chromatography analyses of urinary pterins in a group of pre-school autistic
children, their siblings and age-matched control children. Both urinary neopterin and
biopterin were raised in the autistic children compared to controls and the siblings
30 showed intermediate values.
As yet another example, the chronic fatigue syndrome (CES) is a clinically
defined condition characterized by severe disabling fatigue and a combination of

symptoms that prominently features self-reported impairments in concentration and
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not all, of havesignificantly increased proportions of activated CD8+ T cells, decreased natural
killer cell (NK) cytotoxic and lymphoproliferative activities, elevated serum levels of
tumor necrosis factor (TNF)-alpha and beta, and detectable TNF-beta, interleukin (IL)~
Ibeta and IL-6 mRNA in peripheral blood mononuclear cells (PBMC). CFS patients,
25  asa group, also have significantly higher levels, as compared to conirols, of soluble
TNF receptor type I (STNF-RI}, sII.-6R and beta2-microglobulin (beta2-m), but not of
IL-1 receptor antagonist (IL-1Ra). Correlative and population distribution studies that
included lymphoid phenotypic distributions and function as well as soluble immune
mediator expression levels revealed the existence of at least two mainly nonoverlapping
30 categories among CFS patients with either: 1. dysregulated TINF - alpha/beta expression
in association with changes in the serum levels of 1L-1alpha, IL-4, sIL-2R, and IL-1Ra,
PBMC-associated expression of IL-1beta, IL-6, and TNF-beta mRNA, and T cell

activation; or 2. interrelated and dysregulated expression of sTNF-R1, sIL-6R, and
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has been shown that allostatic load over a lifetime may cause the allostatic systems to
wear out or become exhausted. Frailty in old age is generally scen as a consequence of
a worn-out allostatic system. A vulnerable link in the regulation of the HP A axis and
cognition is the hippocampal region. Wear and tear on this region of the brain leads to
25  dysregulation of the HPA axis and cognitive impairment. Indeed, some, but not all, of
the aging people have impairment of episodic, declarative, and spatial memory and
hyperactivity of the HPA axis, all of which can be traced to inflammatory hippocarpal
damage. Recent data show that similar events occur at a younger age in humans with
unexplained mood disorders. In one type of allostatic load inadequate responses by
30 some allostatic systems trigger compensatory increases in others. When one system
does not respond adequately to a stressful stimulus, the activity of other systems
increases, because the underactive system is not providing the usual counterregalation.

For example, if cortisol secretion does not increase in response to stress, secretion of



medi ated i Mmunity in the aetiol ogy of neurol ogic disease, and treating the
i nfl ammat ory conponent of neutol ogi cal disorders by targeting the central
role of NFxB-induced cytokine expression. As a consequence of (likely

CNS- based) NFiB expression, toxic inflanmmtory medi ators are rel eased,
sust ai ni ng BrEHRUGW of the 30 bl ood-brain barrier and I"AFRYLE4jury of
axons and glia. Nitric oxide mght act directly on normal or

hyponyel i nated axons, transiently bl ocking.conduction and reversibly
increasing deficits arising from al ready cgﬁﬁronised pat hways. As acute
i nflamati on r ésIyegorymet $whick ategbertsueeuf stahbnidrtisot) inorbabes. iTtduced

physi ol ogi cal Q P 003747, -54 conduction bl ock.

tSKnpt o|m|5' ial so %ﬁogééggﬁggzo%mﬁﬁlggmgﬁ ?ﬁﬂ%?@e %fF'eftor FgH Eﬂﬁ}a‘%g}? at
e cellul ar anffedsgbiubetslaevedry s b ,au EndBR T aMArSMBoREE DR

rem ssion earl é%érn E%edﬂ“«l z)ease. tBu{1 ai ssye vulnerability i s%g(gsi I y_gx’posed.

Wien conpound 8E B YDA GrsPeticrily AgerH et iemetespoistvendss exibeEP datrbes

structural fand hengBopihk Ef@URTSINiS cEIIBREER. b AR sofd WRLRLARS and

growt h-pronoting fa rs released by reactive astrocytes and mcroglia as

0 . _
part of the acﬂF%thIE#qtaﬁ?%UéP}Poﬂﬂ%@@§S- g rbrasses saelbyrsnisiast to eapehiiomatt i on.
But, over tine LRGN B dneAGthbYd t gsion.and gliosis causes a
physi cal barr ipesryéit%o fu'rtlﬁnern re{rlrlyeél idﬁag"?&?(gflrﬁ%Stﬁjglguu%i%%rg{lh%%égﬁg‘g?@fsyghosm
acconmodat e’ cURNDCPHEn gehieaiwit 2 pasthistarykifmgajor depsistiboor tipoltihBsdage of

ersistent 10 - | Cltr .S i ility can be caused.b
Pncorrpl ete rec%%gér{;/dsfbre 8%@%@68?%?@ gzﬁgrtg {i%o“’ﬁh%?fﬁ%g‘)%"m@ﬂﬂ ?Sé’ﬁﬁopﬂsdwﬁ‘ég“e? net hod
for nodul a¥i nglizgnngierwitisgiroehietid $oemtesentsiarapidbubpbits RetlioeMetlatioa be i n need

t hereof conpri sjr . ovidin i.d subject with a signaling nolecule
conprising a srﬁ%n?@?t%en% @e‘%ﬁ?@?%%p ‘g%‘b{%’lr B@n’c?fdcﬁ’fﬁ%‘ﬁ%dﬁ%‘?Fdegng? 8yte

t her eof , wher ekntisgpgychiaghaticagh vohpectsie leSeragdw.ni stered i n an anount
sufficient to 15 m%gul.ate.the egacerb ti gq% event. The signal nolecule is
preferably a short 'Peptichi&e™ PIRYEeset BEHGd & thpkratmert obn seiet belevedioge or a
functional anabffging form d@tirsRislcwBsdrde) @l a spocifid Amdf %Bing'ﬁﬁ:fi?é’qﬁéﬁy and
enbodi meng t@e e Hg?e %f%q an ol igopeptide of fromabout 3 to a_bou;t 15

ami no aci 43 | 57 g 15 Gl o thegsyohologigal mapifesigtions 9f rpurqimeungrdisease,
preferably 4 aidinGaaftulte taotdandt®bfthe MilthrhMBG doRHBheR DR QMG oHflbyat i ve
t hereof For oral 20 ‘tr_?,atrrent, it is preferably 3"to 6, even hore
preferably 3 fi5omersipidicl: srerems thabatse fpm teirgleasaof allitiambpronbst pref erred

O, FLe (S B Ry A R B P ol TLATR -
NO: 2), or LAGViS{sHeym giseseipgyeressfoncandria gromsafe KNS tigvad icpigr. ‘Hipd iecutien can be
LTS 2L PO PSR O 0l ol S Y2
treatment of a neuro ogicalpdisordcr oceurring in a subject, for example in a primate,
and a method for the treatment of the disease associated with additional pro-
inflammatory cytokine release, for example in a primate comprising subj ecting the
subject to a signaling molecule according to the invention, preferably to a mixture of
25  suchsignaling molecules. The invention aims at countering the involvement of cell-
mediated immunity in the actiology of neurologic disease, and treating the
inflammatory component of neutological disorders by targeting the central role of
NFxB-induced cytokine expression. As a consequence of (likely CNS-based) NFxB
expression, toxic inflammatory mediators are released, sustaining breakdown of the
30 blood-brain barrier and leading to injury of axons and glia. Nitric oxide might act
directly on normal or hypomyelinated axons, transiently blocking conduction and
reversibly increasing deficits arising from already compromised pathways. As acute

inflammation resolves, pathways are released from nitric oxide-induced physiological



cl eaved off when the nolecule enters the place of final destination,
however, by virtue of its small size of smaller than 15, preferably
smaller than 9 am no acids, even nore preferably smaller then 6 am no
acids, a peptide or functional anal ogue according to the invention thereof
readily be MA@ MBy the intestinal mucosae after oral®FdRHHEPF 4t i on 30
and readily be crossing the blood brain barrier. Furthernore such a snal
peptide as provided herein is very stable?ﬂnd has a pharmaceutical half

life greater than 4 hours. Herewith, the Tnvention also provides a nethod

of , preferabl ycoWattionthledt riyntptarhis shooithpravessrdeisnsiiohias! paisessafe

post partum depression, or. pu era chosis._.and a use of a. WD 2004/ Q93897
PG FJ EP2004/ 0059 HFIISCES hY @%@Fﬁr %4 %’g%%/‘@q‘é‘? oT%ﬁeﬂ&f=t%ESF FeChaNsRACER Y B t he
prepar ati on of refifivar dHEG Gutte GieaseC BAPGSIL k@RSt B eadiabsent woky cases of

post partum depressi on or puerperal psychosis, _in particular by at |east
partly rest ori #FRMRAAYIRERGRop I Tequmnqyanitig Ofife cigsdswirisiuist (and hence

- | Yre Id S i ' oY
gene-regul at or yeRehbi 9%}?%%&%Qdﬁlﬁ‘lg aé%gdﬁ%’g %ﬁg%&%‘%ﬁ%g & ngt hod

VLPALP (SEQ ID NGO 4) a hei r funct’i onal ogues. ar

is provided \ietiep astigl s sidmitrogly asphe ofithe anwd iifatresiéy anskesgabior and/ or
activity of a Aol actor.. It is-.part,icularl seful when
said gene trans g(? %?%%%H%@ag{r@gg%%bﬁ% égleaﬁhﬁﬁtgfﬁ%‘f@pgre ol ﬁ}eﬁe‘%‘?n a Ap- |
protein. Many gbibsis haiseeaplnisagl iwadierdo Sotldersnycbveivhsreascineiht canety apove

i nvol ve increased expressign.of. inflammtory cytokines due 10 tq activation
of NFI CB and -Of}m%(ga&e flﬁmggtb‘feéifﬁ?zgsewcalﬁﬁ%ﬂ%/g&%fm?ﬂéo %ﬁ&?@ﬁ? ?&Frﬁﬁt‘fﬂﬁi des a
nmet hod whébei deficiansihoogdrnanenadiditblityaat by cAitedby FabidpldiirBlovely Ui N or
AP-1 protein.is i nQi bited. In this, vva%/ thg dest rqlijc_ti on of brain tissues
like the nyel i"HfaPF’Pﬁ {08: thgdnveationuaroyides 3 methad fogrmeduiaine gmeeklagicahdiserder he
brai n which h&vesdb@@ﬂb&mw@tot&ii@ﬂeecﬁth@@bifécﬁgﬁish%p?&ﬁﬁﬂg%dﬁ%éﬂt%‘ﬁ%ne or

y

proi nf | amrat ory %estructi on caused by a 15 sregul ated rel ease of

cyt oki nes andSERUMSIMEE S OIS & Bartnyens FesHaiery pertidems ftnctised 6rdpeny t o
the inventi onthelddf,oRRr&ARAM 'si&ﬁling 88k PRRIAS bR SELELL S Mé%me%ﬂﬁog roup
of synthetic peptides LQG  AC LQGY (SEQ ID NO I'), AQGV (S 1] 1 2),

LQGA ( SEQH D Noiptc e pxarpbetsmoven. (ibe signalsn@agite s SRORD yNGhSIt peptidaPALP

(SEQ I D NO 6) V P A PALAQ
(SEQ 1D NO 9)° rof %%éﬁgﬂ@%d%hﬁgﬁfwgé@%‘a@%% ,ggn‘ﬂ?ﬁ%/’k%k“’(’ EQ I D
NO: 12), VLPALPG mstpreirmbendydimghinkieperii 8HOah Dligdieptids) of AoP&oRA3 (SEQ: D -
NO 15), GVLP. BEQud , LD 17 s
LPGCPRGVNPW@A{)?%&EQ i DHNC%E%@)@L’B?%S E¥E}§SE%L1°§§%% 1%%%%%&%’\}9%%@ PESRER'3d) |
MR, WC, whitelt ausneseds foog, arhdu@Siopalepalogtd onledfbativepitaedfaCotbiat al
conposi tiHn. tﬁéttrﬁéft,qt is%gc%e}abmo 6? & e'}lergglje%?efgr];bly 3 to 5, most preferably 3 or 4

amino acids long, Most preferred for oral treatment is a peptide selected from the

group of peptides LQG, QVV, PALP (SEQ ID NO:34), AQG, LAG, LQGV (SEQ ID

NO:1), AQGV (SEQ ID NO:2), or LAGV (SEQ ID NO:10). Of course, such signaling

molecule can be longer, for example by extending it (N- and/or C-terminally), with

25 more amino acids or other side groups, which can for example be (enzymatically)
cleaved off when the molecule enters the place of final destination, however, by virtue
of its small size of smaller than 15, preferably smaller than 9 amino acids, even more
preferably smaller then 6 amino acids, a peptide or functional analogue according to the
invention thereof readily be taken up by the intestinal mucosae after oral administration

30 and readily be crossing the blood brain barrier. Furthermore such a small peptide as
provided herein is very stable and has a pharmaceutical half life greater than 4 hours.
Herewith, the invention also provides a method of, preferably oral, treatment of mood

disorders such as cases of postpartumn depression or puerperal psychosis and a use of a



i nflammatory cytokines is often due to activation of NFKB and AP-1.

I nfl ammat ory cytoki nes can be expressed by endot helium perivascular cells
and adherent or transmgrating | eukocytes, all inducing nunmerous
pro-inflanmmtory and procoagul ant effects. Together these effects

predi spose t'Q 7 K"f'q *¥thati on, thronmbosis and 30 henorr hag& CTEF2R B Tal and
nmedi cal interest and val ue, the present invention provides the opportunity
to selectively control NFid3-dependent gene_ expression in tissues and
organs in a living subject, preferably in” %ﬁori mate, all ow ng upregul ating
essentially amgmalkrmﬁécam&&ﬂyxgﬁ@ﬁmomsmﬁﬂﬁhle@&e akat{oB, of@?ﬂarﬁ@%iﬁ@ﬂm ating
essentially pro WO 200§/ 3897 PCT/ EP2004/ 003747 _-56 i nf| ammat or

responses suchCEERR Aerdne BpatmREL o icpia Wmtﬂmﬁpﬁﬁl?mpuewﬁ%PSMCEQE@: and
| L-1beta. The in'}a‘éﬁﬂ:hla?ﬂy am@st pmylréie&mg&@ ngﬁm%dgﬁh&%tr ﬁgl@}nﬁ{atd%g aQFRL I ge or

derivative thereof for production of pharmaceuti cal conposition for

the treatnent & g@ﬁf@ﬁiﬂ@ﬁ@@i’@&@%@@ﬁﬁﬁ@ IDdﬁ@ﬂér@(BGV (SEQADPNORAtaad and
provi des a STt Ppfaph (1@ aH REAL) Bld B HELAGH 67 rgg“.gﬁelgﬁﬁ?uwg iy n a

pri mate. is pre when e treat admnistering to the
subj ect a pharpm*aéa:dwhabmcsmdmg:ﬂhmgmokccmfpmoﬁulm@s annslddayeh aimym-amgtycﬁtaj ng

peptide or funct] hereof s, of useful NFEiB

down- r egul at i ene{% %I@éon 07Q/L K(Lqﬁaf\%}ré' §E‘%’f %‘%‘m FERCEPSAEARIP0 ( SEQ
| D NO 22), LQ@pm@pQ@d a(lsﬁcaﬂ/lﬁ)emﬂm)n ox@dlAIPALE@te(uﬁﬁQan)lr bF thNOnd@dlog¥hiRfdPidSEQ
ID NO 4), WC, MR and CI reul ar %i’VLPALP C. Mor wn-r egul ati ng

pepti des and fuftE PORETORALRRATE S OOGHIFESED BrRUcSHOn 9g Tt 1%?’ [F3gkinggdus

AL PN | Sk T R R A IO 4
NO 1), and ViBAMIqiSHEESipieeslggation @r%ﬁ@wfs’;@ld&&ﬁa@ | pyptopeRifel hg

production of ﬁN@:xHYg iAhiBRE. - Inlthis nfy BB QbRruBliGiLor BRAIR Vs IRH Tk OihE $8 e n lining
conposition t conprises at |east two oligopeptides or functional

anal ogues t hePEbftvesesphduafapationvhichdigruntedabmin vhichibps: begndowndde boy-
reduci ng produehiramRfHa0a (ﬁpaq{tﬁfmﬂﬂ}l!: o@hﬂﬂﬁl% Q§£4 ct1bﬁ'c 5& Lyl ar

wherein the at | east 'two ol 1 gopeptides are romt e group 20 LQC;\/
(SEQ I D N& 1) dysaegalatqdSERasm iNgiokynes apdichgipiings :(sSE@aﬂt@i NQAral tfe@tmcmhe :

Lreat ment of Keqit] AonhSGAR, P8R dhifneralaabaal b SOLIRES: vl Dot

preferred I meht, a peptide accor FRvent | on,
functi onal devﬁamthﬁtr@p@mdesahﬁﬂogm ﬂm‘émmmmw M(QGVH&E@rIBd\[(Oﬂ)on vof a

i o dor o NEXEETORTRLE RO- 2N AL PSR S B RO B8R o ¢ e
to other tr eaVﬁ:éntL@,(SEQéDﬁé@tﬁ)dﬁL(’ALPQr(SEQgDe)O6§;ﬂCIethABQ|(BEQﬁDeﬁ(eﬂabt Y
20 VLPALAQ (SEQ ID NO:9), LAGV (SEQ ID NO:10), VLAALP (SEQ ID NO:11),
"VLPALA (SEQ ID NO:12), VEPALPQ (SEQ ID NO:13), VLAALPQ (SEQ ID
NO:14), VLPALPA (SEQ ID NO:15), GVLPALP (SEQ ID NO:16),
LQGVLPALPQVVC (SEQ ID NO:17), LPGCPRGVYNPVVS (SEQ ID NO:18), LPGC
(SEQ ID NO:19), MTRYV (SEQ ID NO:20), MTR, VVC, which is used for the

25  preparation of a pharmaceutical composition. As said, additional expression of
inflammatory cytokines is often due to activation of NFKB and AP-1. Inflammatory
cytokines can be expressed by endothelium, perivascular cells and adherent or
transmigrating leukocytes, all inducing numerous pro-inflammatory and procoagulant
effects. Together these effects predispose to inflammation, thrombosis and

30 hemorrhage. Of clinical and medical interest and value, the present invention provides
the opportunity fo selectively control NFxB-dependent gene expression in tissues and
organs in a living subject, preferably in a primate, allowing upregulating essentiaily

anti-inflammatory responses such as 1L-10, and downregulating essentially pro-



being fromabout | to about 1000ng/l, but the peptide can al so been given
on its own, for exanple in a bolus injection or oral preparation. In acute
cases, doses of | to 5 ng/kg bodyweight, for exanple every eight hours in
a bolus injection or per infusionemuntil the patient stabilizes, are

r ecomrended VHEWEE¥7 mai nt ance dosages 30 afterwards arf&THPeEPEMTy
adm ni stered orally. For exanple in cases where | arge adverse response are
expected or diagnosed, it is preferred to nitor cytokine profiles, such
as TNF-al pha, IL-6 or I1L-10 levels, in the"plasna of the treated patient,
and to stop tindanmentry acparsds sugh taemictiiateil by ENH-dphavhgtic blids @b g vielsstias e
normal . In a pégfgf%eg WO 2004/ 093897 PCT/ EP2004/ 003747 -57 enbodi nment it
is herein prov é 1t aprovi'de the patient experiencing a severe and acute

bi pol ar di sorder witH igvd@ba Sk BiRGdds Q8 & i BrJaMAn g@&eﬂd@tﬂ&wﬁv i de
such as AQGV (SEQ ID N0 2), L (SEQ ID NOT) or VLPALP (SEQ I'D NO 4) at

2ng/ kg and cortberaeldox te pradioderost awharmeareniiist ®mipwitiondguhatrbaigepedt i de such
as AQGV 5 (:SE ; Qr PALP (SEOQ . L 1 4), or a
functi onal > a(r?lglj@é#gatghfes?le(%@/ %I%égé% c‘i%@ed\l‘%nate’%?E/%&V%aﬁ\(f\ré‘%%ﬁlto%g%‘g}%?é

ei ght hours. Desajgsabdiordem, iraileasepkinate dady pakedd when tiexeaplet dependi ng
on the outcone of .noni.tor.i.ng th cytokine profile in the plasnma or CSF of
the patient. ASTEEFE ,adﬁli“ggﬁ%ég tﬁﬁ%%?‘ééegr%ﬂlﬁr@aceﬁfl PHIRGHEQK SOERTEN& @ by

cyt oki nes and Nih@dikinnegulafies pexidapt finclidial ddfopad PRAIORkaMPIEdoiugedihen

hi ghly el evat i,n, CSF. The down regulation or T cell regulation of these
cyt oki nes and%&ﬂ?ﬁ@ﬁ@&“&%‘}ﬁ%&@%ﬁ” LESILE Q- 68PN 2bel | s from

reachi ng 1phe 1S/ amalr p uptien2§e) ,rL@%s;'dr th ey Qichf BATmY

response which roducesdz%?o%(tbholo gfqﬁhe raﬁﬁ%nd(?{s@iljr)igvﬂéord. %]?,% nodel
of migration 6‘?@?%"@8%&3@@ AR ¥k VAR sl cdayler BROWFMNQWEL or y
cytoki nes andyheanil -ReBIatiSg PERML Qn&ﬁﬁctitﬁal{]efﬁlaio NGn 3% ﬁ@zs%ﬁgtﬁer eated by
a peptide according to the rnvention through NFKappB Tregulation, the

devel opment ofethodegpprayided kwspins Meghprontieenf arnenra AR dowofremigting pepties  ear | y

or pregenes SHERIANTIFHWRQERE A l . egiSty, l-pgi -
di sorders often prese%Waggagﬂlchfgz Lé?@?%igg}égﬁt(rggp%?eg@%géq’s(gg’tl‘e v
mani f esti hy aSFAEIR YO beaid VLRALR(HEQIPYW@d)ryBldsaateiabre capablaximdicidgoss wit h
limted remyell y mH;, . Limary nature of infla ionis .
undi sputed a G@Iglgﬁtfyal f%?él?relégsgqﬁgeﬁ S ‘%%rg%'%()&rlr%) uSFaatC‘e?mtpHselg":)m fine system
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treatment of recurring disease seen with neurological disorders. In a preferred
embodiment, a peptide according to the invention, or a functional derivative or
analogue thereof is used for the production of a pharmaceutical composition for the oral -
treatment of neurological disorders. NF«B regulating peptide can be given alone or
25 concomitantly to other treatments, the peptide (or analogue) concentration preferably
being from about 1 to about 1000mg/l, but the peptide can also been given on its own,
for example in a bolus injection or oral preparation. In acute cases, doses of  to 5
mg/kg bodyweight, for example every eight hours in a bolus injection or per
infusionem until the paticnt stabilizes, are recommended, however, maintance dosages
30 afterwards are preferably administered orally. For example in cases where large
adverse response are expected or diagnosed, it is preferred to menitor cytokine profiles,
such as TNF-alpha, IL.-6 or IL.-10 levelé, in the plasma of the treated patient, and to

stop treatiment according to the invention when these levels are normal. In a preferred



Eur opean studies responds well in part to the use of a NFKB down regul ati ng
peptides according to the invention. It is herein also provided to use a
conposition that conprises at |east two oligopeptides or functional

anal ogues thereof each capable of down-regulation NFi B, 30 and thereby

r educi ng prgﬁ’&e'ﬁ“r"’é’ﬁ‘%f NO and/or TNF-al pha by a cel |, | RCPARROEUPH wher ei n
the at | east two oligopeptides are selected fromthe group LQGY (SEQ ID

NO 1), AQGV (SEQ ID NG 2), and VLPALP (SE{% D NO 4). Useful NFx13 up-

regul ati ng peptides are VLPALPQ (SEQ ID 13 GVLPALP (SEQ ID NO 16) and
WO 2004/ 09389 7erR@HlERR (04 haeBiHTvided® PRIFRL t@SE@ietheﬂ}gl@iaﬁsﬁng dsvimdid adued,

nore gene-regul.ator tides Jate (bi 0) assay.
A gene-regul a’tl%gyarpéellsp iy 1§§ B@a%mﬁeé?%rf?lﬁ?@{%nﬁ%‘?% ﬁgf)g Irdf"su ®Bferably,
such a pepti deAQ@VB(SEQ II}SNM nDQEst BNYO: & 1prefrasabl v Lein said
lead peptide is 3 to I}fﬁ?am no )aC|Q ds ?%r? rms{mgreferred S;nerel n gal d | ead
peptide is 5 AMgksandsomgnueibaifpsionwithadTcByimiiaetatingnspadd eh ehdbQGY
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traversing t hénépmerﬁ@ﬁﬁﬁai@ée@ﬁl @gﬂ(élbbdmelghtrfowwmgmmdsrﬁ Eo%m inde t hat
i's menbrane- ggre T articul ar .relates to
the, prefer abl%y orgﬁ%@?rr%eg e'%e%?%%%xa%;}l?ii%qré}e{%ﬁécﬁg}e&gc@meo Elnon ¢3| Fcul ar

to the, preferabokincoreflle it theatammatbr GSFbﬁéleipaﬁémmtmba:idi,)dmetag;elgrygrcs’s&ﬁris| n the

progressive st s2 se suc ith the recurre upsur ges

of acute di seg@%c%@ |‘?§3ﬁcg§ykﬁ8&ﬁf’%ﬁsﬁ 3?38@8%& \(,)iéror W@g?’ﬁgﬁmﬁ“ﬁ%ﬁerei n

i denti fi ed0as ffily isllamdiigidy elemited InQSHi 'B}@asaemaegnatwntda adltb@llRioselfer osi s

(M5). Multiple sclerasis i,s the proto f.| appat or y. aut oi punune

di sorder of ﬁﬁ@ Pltpe a0 %Q/E%)B‘E}QHW% ’rﬁv‘éméy&@apﬁdalﬁméﬁh%oww bgE one in

400, potenti aldeyCNhend s furerdam f‘e@gbﬂ%@t@ef proRMIaRINQE G 8dspEhhsS Ak dhl JrydlcBs Young
ni mal s, erimental autoimune/allergic

adults. In ex ment
encephal onyel Fﬂ%@wﬁw B 3 S‘PH’&U&%@} his ideheiagereton of eiligdn g CNS
Exacer bat i 0nSaﬂcﬂh&HRe@élgasly@f?@Erfﬂaﬁﬁﬁ‘at%%?ﬁﬂdn%@!aﬁé’ch@ﬁ@kﬁ%@ﬁ sB3h m% oki nes

and chenoki nes. During an exacerbation TNF-al pha fam |y and ot her

pro-inf| ahirat Bllgwigasicar ke freater pa 96@%9%{0@&@@5&%%53&@1@%1&kale ex
traits, the QpSeRdetd @FUbpHolidT @RnkbE &Rl Y ub@ihvmﬁnaéoy dighgent 11 ed

envi ronnent al ctors and susceptibrlity genes. Toget actors
trigger a c aseHly O presenss fpe: 3&%@1%@1@@25@@@9@@@% @ﬁumlvglqahdmméclsyst em

acute infl amgipn rp)‘esbﬁﬂ a'é@ﬂm%{rdc@)é?ﬂi% BRI Fﬂnjvg‘ms sygt%ﬁxol\ﬁ%l}fcsﬂkg Lyngtd @n, and

structural repai post-i nflanunatory gl osi
inflammatory demyelination and axonal loss with hmlted remyelination. Thus, the

20 primary nature of inflammation is undisputed and is central for treatments that
modulate the immune system. There are, however, several aspects that limit the
therapeutic efficacy of strategies directed against the inflammatory component of the
disease. Currently, immune suppression with corticosteroids is unable to specifically
stop the inflammatory regimes. Also, the inflammatory forms of neurological disorder, .

25 such as described above with autism, which are now epidemic in United States and
European studies responds well in part to the use of a NFiB down regulating peptides
according to the invention. .

It is herein also provided to use a composition that comprises at least two
oligopeptides or functional analogues thereof, each capable of down-regulation NFxB,
30 and thereby reducing production of NO and/or TNF-alpha by a cell, in particular
wherein the at least two oligopeptides are selected from the group LQGV (SEQ ID
NO:1), AQGV (SEQ ID NO:2), and VLPALP (SEQ ID NO:4). Useful NFxJ3 up-
regulating peptides are VLPALPQ (SEQ ID NO:13), GVLPALP (SEQ ID NO:16) and



neur odegenerati on. The sequential involvenent of these processes underlies
the <clinical course characterised by episodes with recovery, episodes

| eavi ng persistent deficits, and secondary progression. Despite limted
success in each of these 30 categories, everyone touched by nmultiple
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under st andi ng of the pathogenesis to clinical nmanagenent. Now, nultiple
sclerosis is recogni sed throughout the vvor%d, with around 2-5 mllion
affected individuals. For the pathol ogi st &l t | pl e sclerosis is a disorder
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Furthernore, inenigamyparentily. not possible to intervene nore specifically in
the inflammtory process because neither the trigger of inflammuation

(virus-induced versus autoinmunity) nor the specific target antigen in the
CNS of af fléct édagpalei ents is known. For the patient, nmultiple sclerosis
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affecting di FFBIEHE PEIFEEVRISTBFTINEHE deasesuds assspmuith Bsrecursebeamsatzesl i n

tinme. For theogfdduftl ERhse\claSbdaBRkh&hn adBeldbidRlop eﬁé\éel%raﬁéﬂs,shéréinti(}fb%tiHE(P%@? ype

inflammat ory autoi mune di sease of the central nervous systemin i ch
knowl ed_gelﬁai WE’@SIQ&/F%’@%41%‘?&”‘6‘%6‘?%@11@11&9&1@105319(1@&)- 20 neur osci ence

di sciplines has alygag ldoned$)at fh%@%to%fyé 91?1?9{ %ox{x Lol SR B M gl al |
these groups, multiple sclerosis remains a difficult disease FOr ich.

sol utions seeffc PHEGISSYstem apdyreitina bfetigiovisk of hee inl40goseadinlbe fHeenosa -
principal targgl,of chfine @%h( i3]t clherosis, . synthesises and
mai ntai ns the nyel i sheat ﬁﬁ’t(l)é updfts%blgl@glélg%rﬁ;b%ﬁirt?‘nél B ?/rém%{ﬁ%ﬁgmf‘allﬁ’?ﬂe‘“ 25
central nervouseryatdmtoQomyactllargielchrepbdnsiydits (BAF caohdedsed ineflhane,

22: [ :![ L?%OZ; g\ﬁg ﬁls LS HAY E}%cgr%[ﬂ%nts ?1?11!&1%3&%11 iUIé Q&h Saueegtﬂjeax%ggcqﬂljsf rz}l%?!}atc]ed%%fedeq for a
cytokines and chemokines. During an exacerbation, the TNF-alpha family and other
pro-inflammatory cytokines is highly elevated in CSF. As with all complex traits, the
disorder results from an interplay between as yet unidentified environmental factors
and susceptibility genes. Together, these factors trigger a cascade of events, involving

25 engagement of the immune system, acute inflammatory injury of axons and glia,
recovery of function and structural repair, post-inflanunatory gliosis, and
neurodegeneration. The sequential involvement of these processes underlies the
clinical course characterised by episodes with recovery, episodes leaving persistent
deficits, and secondary progression. Despite limited success in each of these

30 categories, everyone touched by multiple sclerosis looks for a better dividend from
applying an improved understanding of the pathogenesis to clinical management.

Now, multiple sclerosis is recognised throughout the world, with around 2-5

mutlion affected individuals. For the pathologist, multiple sclerosis is a disorder of the



conduction: vol tage-gated sodi um channels cluster at the unnyelinated nodes
of Ranvier, between nyelin segnents, fromwhere the action potential is
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trigger ano n 30 potential at the next node. The _consequences of
denyel i nat i g&%%@%é%?t atory conduction explain many cli'ticar 4y’

| aboratory features of nmultiple sclerosis. Partially denyelinated axons
conduct inpul ses at reduced velocity - expg%enl ng the characteristic

del ays in conduction of evoked ErOtentl al s nyel i nat ed axons can WD
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Epi sodes hap rent %staﬁliablﬁ?mwﬂﬁau@l caydhtsepgipied i lipe.alierthgelitgsdbut one' per
year, decreasicgtist Sadiglyscidrid 1§@{ct]_:%tot}1p@ ez are) torgaa bRk Rine Hg?‘ dipmgse.d s
progressive fromonset, hence termed primary progressive - Tecting the
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of patients with nultiple sclerosis presen years, 015%
bef ore age 1@hese gxoups muitiple sclerosis remains a d1fficu1t disease for which solutions seem

attamable yet remain elusive.
The oligodendrocyte, a principal target of immune attack in multiple sclerosis,
synthesises and maintains the myelin sheath of up to 40 neighbouring neve axons in the
25 central nervous system. Compact myelin consists of a condensed membrane, spiralled
around axons to form the insulating segmented sheath needed for a saltatory axonal
conduction: voltage-gated sodium channels cluster at the unmyelinated nodes of
Ranvier, between myelin segments, from where the action potential is propagated and
spreads passively down the myelinated nerve segment to trigger another action
30 potential at the next node. The consequences of demyelination for saltatory conduction
explain many clinical and laboratory features of multiple sclerosis. Partially
demyelinated axons conduct impulses at reduced velocity — explaining the

characteristic delays in conduction of evoked potentials. Demyelinated axons can
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brain barri erreasbr] dibdiigtgpdoslyiuniietiso@fmayamablameliGhb@ialNediiL e inxiidgem ght
act directly on _nor | or Cg%g}?,r%cl i nated axons, transiently bl ocking
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rem ssion early’'in the disease. But tissue vulnera y i's easlly exposed.
Wien-  conpourf@8tdgOpegH0B09nand ifktimp sl plapeemd(Q. $0% of patsxisgeeseatusith =

structural ( @&gpéﬁ?@fbﬁlitt#é GRYELShE)! tgﬂig @?ﬂ:@qﬁnetsé) Pz%éé)sr}ﬁ oluéff %aa*les? %f&?lgs gction

in acute inflanmtory plaques is 2 wn hi'stof ogi ca Yogi ¢al |y
t hrough redudtiffofillirerovpre, rebmsondh pepistnt ddictpind seomrlierprofeatoet Yih aasparst at e

(NAA) . Thgse atqﬁmeo?%%jen@f %?hﬂf@gjc%lg&q X&Jel‘ gfrfé:c?snaotivities of daily living;

conversely, up to 15% beoome severely disabled within a short time. Episodes happen :

is

at random intervals, but initially average about one per year, decreasing steadily
thercafter. In 20% of patients, the disease is progressive from onset, hence termed
primary progressive — affecting the spinal cord and, less frequently, the optic nerve,
25 cerebrum, or cerebellum. Disease onset is usually in the third or fourth decade, but 2%
of patients with multiple sclerosis present before age 10 years, and 5% before age [0
years. In children, the distinction from acute disseminated encephalomyelitis (ADEM)
can often only be established by observing the subsequent natural history. Overall, life
expectancy is at least 25 years from disease onset with most patients dying from
30  unrelated causes.
Healthy individuals harbour autoreactive myelin T cells, presumed to normally
be kept in check by regulatory T cells. One hypothesis to explain the breakdown of

immune regulation in these autoirnmune diseases is molecular mimicry, which suggests
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annual rel ap t du 5% | e treat d. group. Azathioprine
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Bﬁammguon resolves pathw s are released from nitric oxurl)e“mduced physiological - J

20 conduction block. Symptoms also improve as surviving functional pathways are .
reorganised af the cellular and systems level. Together, these mechanistns account for
remission early in the disease. But tissue vulnerability is easily exposed. When
compounded by high axonal firing frequency, nitric oxide cause structural (and hence
irreversible) changes to axons. Axonal transection in acute inflammatory plaques is

25  shown histologically and radiologically through reduction in the neuronal spectroscopic
marker, N-acetyl aspartate (NAA). These transected axons undergo Wallerian
degeneration during the subsequent 18 months, but this action does not seem to extend
the lesion or shape the clinical deficit.

Cytokines and growth-promoting factors released by reactive astrocytes and
30 microglia as part of the acute inflammatory process promote endogenous
remyelinaction. But, over time, astrocyte reactivity seals the lesion and gliosis causes a
physical bartier to further remyelination, reducing the capacity to accommodate

cumulative deficits, and marking transition to the stage of persistent deficit.



M toxantrone inhibits DNA repair and synthesis in dividing and non-dividing
cells through inhibition of DNA topoisonerase Il; it is potentially nuch
nore toxic than the beta interferons, but has a USA |licence for the
treatnment o reSS|ve 30 rel apsing dlsease including patients with high
rel apse freﬁﬁ%ﬁ‘v]ﬁﬁ "the progressive phase. In view of PCREPEREPOHat t he
ability to suppress relapses and limt their consequences is partial, no

i nfornmed anal yst coul d reasonably concl ude that (despite WO 2004/ 093897
PCT/ EP2004/ 003747 -63 their achlevenents)é%he beta-interferons are a
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smal | nunber of thus treate nt's
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up to 60%of n%fxﬁ BOEVeal kRO g’echspafthl %p&gsm 18%{1%([,(10 R H}e ueatment of relapsing-
remitting multiple sclerosis in the USA and in Europe on the basis of results from a trial
of 251 patients, in which the annual relapse rate was reduced by 25% in the treated
group.
Azathioprine inhibits lymphocyte proliferation by inhibiting purine synthesis

25 and probably has similar efficacy to the beta interferons, although the trial data were

>

obtained in a less rigorous manner and reported more candidly.

Mittoxantrone inhibits DNA repair and synthesis in dividing and non-dividing
cells through inhibition of DNA topoisomerase IT; it is potentially much more toxic
than the beta interferons, but has a USA licence for the treatment of aggressive

30 relapsing disease, including patlents with high relapse frequency in the progressive
phase.

In view of the fact that the ability to suppress relapses and limit their

consequences is partial, no informed analyst could reasonably conclude that (despite



antichimeric antibodi es (HACAs) which are related to infusion reactions and
reduce therapeutic efficacy. The invention provides a nethod for the
treatment of a, in particular human, 30 subject believed to be suffering
of nmul tipl ro0shs, Wth a specific aimto reduce the _frequency, and
limt the %@?F‘ﬁé’g’;‘* ?ects, of rel apses or exacerbati ons,PCT/&mrog‘V{foézf
synptons that arise fromthe rel ease of additional pro-inflammtory
cytokines during the relapse, to prevent disability arising from disease
progressi on af}]er the real ps, and W) 2004/ 093897 PCP/ EP2004/ 003747 -64
promote tissué ?%E)‘ﬁﬁler"e%‘ﬂl@ffh? Retariaieprens arppdefinilientienpy provitidesciarosis.

phar maceut i calTheGPaR@S L QAN HRS duri. ng .nel apses. i n case
of rel apsing/ remﬁ%ti ng n(ﬁlplfn iti%itreytﬂs&gféeg‘?%lgiegB%%%Olrl}gﬁnﬁgswdh%gm@ucﬁ cratiopsof
particul ar i n ahlisvehdrugn trush aebdtothtdrisront dnd cydophosplisedteyenthotidohgnidie

rel apses of the: 1 on: ICl at e it h ditional pro 5 inflamuatory
cyt oki ne rel egglél,%‘%ﬁ{%@%f#%ﬁ@ b?%esfg%p alt?rg?g\é%gﬁWﬁgPiS@Jﬁqﬂ LAt Emapovet
conpri si ng3subpmenhthgapdeic stbicgies. h&ri&roﬁimrtﬁdddrwlJ@Jd%éﬁr&‘mé%@tﬁ@ia% to the
i nvention, pgv?éez{,algl%. tﬁ-ﬁﬁ]ﬁm’fﬁt ure. of such si,gnal i ng ol ecul es. st
preferred for "oral PEIERe orty (herga oAl prte ¥ith selapsigvS d Bowsyerathasext ur e of
pepti des sel edtugshiveaiarif@norRuRi@h, infI8RL! thg@ , 1.D

NO 34), AQG b@g ﬁs SE(_% __IlD NO 1), %MA(%Q%/( ébéF%‘f W,_‘gg’ﬁgﬁwe( SEQ
ID NO 1 0). FuFBHEHH emiyisetiony, dsaveay pfasyide sifectnisstronily diu-tike. preventi on
of the devel gpiReths 2 sedbdiinBLA i oSt ect believed.to, be in
need t her of,%n, psartiscul a'thf,orlﬁﬂfligﬂ;?t?fggttsﬁgﬁ?eagyméeec}%ﬁ?rﬁﬁmt%ﬁéﬁoég wier a
sign of n rdlelﬁé‘i"%léilquﬁi;th‘j?@-,u imped on diseare apiirsd Gorophinpke, hedsctbee efpes ved

but M5 has nahieQgvQl Rgdseane ignaling. 15 nol ecul e accqgrding to
the invention for the pr oégct Fg%&g?;eﬁ% 5%‘ gué'lé’tf ieﬁtaqfq%Sﬁ%B%ﬁﬁ%ﬁ&af‘&r t he
prevention ofYeaidftar prst sfiratmeitdn rdagsingirealtirtISof uidéaapThaTgiteri t t i ng

mul tiple sclghasi Ar &1 a subject, i.n particular in a human being,
and & met hod arpiens L el bl B 2B e bl Pl ndivintEasep
addi tional pileese nfedigatics dryyallgytiokts with alinicalBl seasisant, RelBRidai N8| @hd:n a human

bei ng. 2QsAdmi_ni st rati f. s .a,signaling nolecule or mxture preferably
occurs gf/stémﬁé a%sld;i‘fec%&ng%sa%ﬁ\%ﬁ]fl}c&\s?lgﬂﬁ’d?fm?%? ﬁ%ﬁ%%l’%’ref“ Vil 2 aperi t oneal

or subcut anegusnockuini) absbadytdientedngeih @ adstokife,audePERFAGLO LIS el f£ct - of
the additi On@ﬂolw%v&-eeldﬁﬁﬁeldgfg{ 0- infl armﬁ{aor y cytokines during the ’
exacer bat i on phase: girgt wopld siseerer fat winpelbgie cyidineriecking dsonts mash be
consi der ed. HowelVENF-oaherast may @F eh ieshriah OALARMc GOMRLL 65 nepnatcgsal .
adm ni strati O’Egﬁ r e&‘rel\rdggl oral, In a preferred enbodi nent, the invention
provi des a e 8@ i ﬂﬁp&fﬁieﬁﬁcts related to single cytokine neutralising therapies have -

20 emerged. Also, for unknown reasons, single cytokine blocking proteins may cause the
formation of anti-dsDNA. antibodies, and after repeated treatment the cumulative ANA
incidence can be as high as 50%. Nonetheless, anti-TNF-alpha antibody therapy is
associated with lupus-like symptoms. Also, demyelinising disease and aplastic
anaemia have been reported in a small number of thus treated patients. A major

25  probiem of repeated administration of chimeric therapeutic antibodies is
immunogenicity, and up to 60% of antibody treated patients develop human
antichimeric antibodies (FHACASs) which are related to infusion reactions and reduce
therapeutic efficacy.

‘The invention provides a method for the treatment of a, in particular human,

30 subject believed to be suffering of multiple sclerosis, with a specific aim to reduce the
frequency, and limit the lasting effects, of relapses or exacerbations, to relieve

symptoms that arise from the release of additional pro-inﬂammatorﬁr cytokines during

the relapse, to prevent disability ansing from discase progression after the realps, and



relapsing/remtting disease of M5 in a subject believed to be in need

t hereof conprising providing said subject wwth a signaling nol ecule
conprising a short, gene regulatory peptide or functional anal ogue

t her eof , wherein sald signaling nolecule is admnistered 30 orally in an
amount  suf f O 20¥99%¥7 nodul ate the iatrogenic event. The PEFEREMEIGcul e is
preferably a short peptide, preferably of at nost 30 am no acids |long, or a
functional anal ogue or derivative thereof.,In a nuch preferred enbodi ment,
the peptide is an oligopeptide of from about 3 to about 15 anino acids

| ong, pref er abPiprpts @ssaoreppiy paeniy 2Bpay. OGBEoTnBOT pPERRBO4 PDBB AT ical 65

el ool anafuhosRAARELE! Allert i h0uQ.AT08 ATUARIAMRL °

functional analo or derivative th course,
mol ecul e can bmultmlﬁpie;osﬁmccmgm @subg;qpt epxpmnchhlangmialhu(rmn A &/mdthod for the

C-tenninally), ot her side groups, . which can for
exanpl e be (enszr%?atrgal}t%ﬁ {}118é%@&e%?tﬁﬁ%\ﬁ@ﬁe‘i’ﬁtéoqsrﬁfsé’éﬁeé witaddiiopgl@rss pl ace
of final destiinfimhmatory bytolns tleatd, &r RaABlhRd phimaR Q¥-gedheieh s sai d
signaling nolecule nodul ates tr nsl ocation and/or acti vi ty of a gene

transcripti on CHEFSIE Sy Je?tglgt iceipdrsispatisemalecul epcosdingiogbpiavention,
transcription graeiaBly 16 ARk Osr sabh MEhBh R o1 Rk Eiibst efeﬁ%dﬁP fal R AL ELD

Many of the relapsing/remtting events.as nentione Sove I nduce |ncreased
expr essi on of 4UHPE EiRTEDIS R PeyHdsketfes e of perdides sedactadrfrond fBieBuamd AP- 1, 10

d f ;

?panlslnogaltolr gn%ﬁatﬁgz/ o@%gﬁﬁéﬁgﬁggﬁ&ﬁgﬁi glwpr ot’ %@&éﬁ@lw ﬁ einis
i nhi bi t ed.10] n AdfeV (ERQIDI Ned,,or GV (ERR I&NG:30)sel ected from the group of

tid L A S SEQ I D
RO 3). VLPALP (S£Q TEERESTS: ivga%re%ﬁa PEABTEY HORSATSP! SEI D NO B).
ALPALPQ ( SEQ B&yeldnNet 5§mUMbEAMEQS(S$E@Smtﬁbdd®e&VﬁdW%A@(( 6EQuL, B NO 9)
VLPALPO (SEQ PRIHES sl iR Y g nsinateny Segept BAOE S P kit 5)
GVLPALP ( SEQ aﬂ HouNG@s dftca Hamﬂnl%kd?@d\lﬁt (VBERs! ot Neelopld, ahﬁ’%od%@\é'i%o lf% (2 gEQ

S

ID NO 18 EQ ID NG 20),, MIR, WC
preferr edi? or m8 ﬁ'ﬁletagéoégﬂﬁl\lg’t &IF é’vﬁn § g@%@“@’é‘f‘b@ﬁ‘ PRI epposition
of pepti des LQGr th enl?é‘:LEf IﬁﬁEerEleﬁﬂs%} tredident 4 6lapds t%nﬁtﬁﬁ&rdu@lﬂ}@ 1),
AQEV (SEQ ID %‘ LAGV Q I D NO . 10). As sai d addi ti onal

expr essi on of SFRPFHRH naé‘f}ﬂ ¥l I B&tiClap i g oing., et 4 mathpdfer dieNF1c B

and AP-1. | nfham@lof heexh@KiA8Ss £HTING Wik RIBESEY pRYinARIRLAS n}h'&]n(ig or
exanpl e, by trauma), perlvascul ar cells and adherent or 25 transm grating

| eukocytes, i'f Gﬁﬁﬂ’g’ah%’éﬁ‘*éﬁlé hypyL peRg- ammat ory and procoagul ant  effects.
Toget her johese ef fa6h8iRaedH SRAgLa Ligndiilk W ATERId @ nixhdiL 8559393%'13?0&@%

systemically, e.g. by intravenous, intramuscular, intraperitoneal or subcutaneous
administration and leads to a dampening of the effect of the additionally released pro-
inflammatory cytokines duting the exacerbation phase. In severe cases, intrathecal
administration may be considered. However, a most preferred treatment comprises
25  mucosal administration, preferably oral.
In a preferred embodiment, the invention provides a method for modulating
~ relapsing/remitting disease of MS in a subject believed to be in need thereof comprising
providing said subject with a signaling molecule comprising a short, gene regulatory
peptide or functional analogue thereof, wherein said signaling molecule is administered
30 orally in an amount sufficient to modulate the iatrogenic event. The signal molecule is
preferably a shoxt peptide, preferably of at most 30 amino acids long, or a functional
analogue or dertvative thereof. In a much preferred embodiment, the peptide is an

oligopeptide of from about 3 to about 15 amino acids long, preferably 4 to 12, more



henmorrhage. O clinical and nedical interest and value, the present
i nvention provides the opportunity to selectively control NFi B-dependent
gene expression in tissues and organs in a living subject, preferably in a

primate, al @y egul ating essentially 30 anti-inflammatar esponses
such as IL- W@%&ﬂ%\/\m egul ating essentially pro- infl '%I3P%f°§3é’%ponses
such as nedi ated by TNF-al pha, nitric oxide (NO, IL-5, IL-6. 1L-12 and

| L-1 beta. WD 2004/ 093897 PCT/ EP2004/ 003747:<-66 I n conparison with single
cyt oki ne ther a%¥,f Sﬁcg ag the use of anti -qjNF,- al pha, anti_ IL-5j"anti-IL-6,
anti-1L-12, antF<PRIYS 0 Fnmpstpretqsplyd -gifeio-amina peids bnganwifactiond eraogue
anti bodi es, usigh@edafifd By sadnk : j i ' al ogue
t hereof according to the&?m{lﬁﬁn%ﬁa}ggﬁﬁgﬁgd ] o?lgg%%/g%egaeglglﬁhaf?&gca%%or
net wor k of pr oPBextendiyg kiNnesl/arS"-thowinel Bgwithnede aifihe dchis enstharsiddpisups,
provi des use o I i i r derjivative' . .thereof for the
production of g’hgcﬁgrgﬁgbé ggi&%ﬂélg}b% @%zngrggrhaﬁ@nc??a F f’ﬁéﬁfef‘é}éetrﬁ‘élﬁ‘futl%?mm the

rel apsi ng/ reni phcagf filiobdatinatvae i partituldB, mehed BpabdliNed WheleiR b dBlRaliand

provi des a rre}ng%d Igf tdrleglt rrgsnsﬁl of. 'r ?el{éj?(gsi n /r?e{_m tting disease seen wWth
M5, notably in" 3 Bri AEECe e Fajglogagon, PRRYLE Yt Beor SanseERtiorcBeipy | § s

adni ni stering p@ticpdit&l}&jsbﬁlfﬂ%e@sdﬂhgénm@ﬁé&]bﬁ&l Faco@ XD AR {ck SNERERLE ?ﬂg}% an
NFxB down- r egul ater(r;nlg pept.i de_or fégctl onal anal ogue " thereof. Exanples of
useful NFKB doSifrtghPEisingMpaper teselapsnagematipgwyents paEeptionedudore jnduce

L LPALP S : ; 2 1ok B, s P S I
Ng.G\zls), V(BP(AL EQC%%%&J% %Off;o %\flvc N?rr& plng: g@u@fﬁ%@%@bﬁ%&&%&( SEQ
| D NO: | 7) . 10vbraad dpaarefestpd| eatbodignope e idestiangtofidec s inethall wheshat-aglsesiogan be
found using t [ PRRV rein, ,Nbst, prom.nent, anong,, NFKB
down-r egul at i %d%g%?&gzgzgar%fﬁ%%&' f%l\{?fﬁmﬁgi ’ﬁfjh?bl% BALPQ (SEQ I D
NO 22), LQG |LeGBvdSaERstid phdide)is saeotbd\iRAHR of SEQ L deRidNDIA)G, AKNESEQ@Ve al so
Cvent on pr ovs e AT RS R BRI 36 el ol BryHEReS it "
rel aplsg ng/ r elm'N@:}j);@mws@@mmﬁ;mmw!@p@@ ) A@ulx\i,ltdz(mg ! hod and
signaling, w )e@m QD e |§\ﬁ§8€ on concomtantly, or at |east
timely, with a tfea IW%%@ & AR FEQ A Ay LD 615Q R uch “as
ANt L 1240, Bt < k230 o ant R e I
i-1L- i - - - )
anal ogue t her §§%1 Yt#@%é@%ﬁ? @%Q:W’OWPM‘?&SE@&DENO%%ﬁ}é{ﬁwl’rﬁﬂlf@:tﬂ e
accordi ng to therd: e '(}QirLPqu_IP(%wh@c i®R ) i, Gk )
conposition far thmt?gat nent _of a g%ggycgéffgig}éﬁ??@pﬁ?g??% of MB
R0:15), LPGE EG 1D NO:15), MIRY (SEQ 1D NOS0), MTR. VVC. Most 7

and receiving :
20 preferred for oral treatment is a peptide selected from the group of peptides LQG, =
QVV, PALP (SEQ ID NO:34), AQG, LAG, LQGV (SEQ ID NO:1), AQGV (SEQID
NO:2), or LAGV (SEQ ID NO:10). As said, additional expression of inflammatory
cytokines is often due to activation of NFxB and AP-1. Inflammatory cytokines can be
expressed by endothelium (for example, by trauma), perivascular cells and adherent or
25 transmigrating leukocytes, inducing numerous pro-inflammatory and procoagulant
effects. Together these effects predispose to inflammation, thrombosis and
hemorrhage. Of clinical and medical interest and value, the present invention provides
the opportunity to selectively control NFxB-dependent gene expression in tissues and
organs in a living subject, preferably in a primate, allowing upregufating essentially
30 anti-inflammatory responses such as IL-10, and downregulating essentially pro-
inflammatory responses such as mediated by TNF-alpha, nitric oxide (NO), IL-5, IL-6.
[I.-12 and IL-1beta.



treatment with an anti-TNF-al pha, anti IL-5, anti-IL-6, anti-IL-12,
anti-IL-23, anti-IL- 12p40, anti-1L23p40 or anti-IL-1 beta antibody. It is
herein al so provided to use a 30 conposition that conprises at |east two

ol i gopept i desy@rooliimagdsi onal anal ogues t hereof, each cap

down-regul ati on NFi B, and thereby reducing production of %Néﬁagnm/%orsm

TNF- al pha by a cell, in particular wherein at |east two oligopeptides are
selected from the group LQGV (SEQ ID NO 1)66 - AQGY (SEQ I D NO 2). and VLPALP

SEQ I D WD 2004/.0938 - . . =67 NO 4 for the. tr. ment of
ﬁel apsing/renitting Ig&%&?ﬁ%ﬁﬁ%ﬁ@%é@é@? ﬁlelraé’g’ps %&@3@8‘%@ oh 23t ldtlyalgha,

si gnal-s:regeivednbyl-fhatidbey anth- 148, ol <23, afti-1The2y4e| anSILgpaeiabdinng: - s

di sease seen Wilﬁa!:}a-arwm% ?he NFi t%\@el éaml IOf' transcription factors are
activated and form —dl PFEF&S é‘? VI et s peghiee pofrpelionerasalgamifereot
themsel.ves, t 0 r agukdihi@iottheinexioasas B8 nbj@hdtALGE S RBHSOMAk B 4. KB
specific bindin ites. NFIB transcription factors are  hetero or

domai ns (p65- RELA, RELB, an L) and those

- (pB0; sp52)-+ TFhetheprblootheprahictiFof prarmadaaical adigreition ForaBSrédREbAbEand P50« - -.

knovn 15 be | nvsT PSP SRR RS S Wb MR EH Y o aPg et ehes and
p50- p6O- honodi meetod nf teaanet of pldpenghehigpizelsh@teen WRNBES hotaBB%a RBRmate.
honodi ner s are kno focf both transcriptiopnal activation and_ repressive
activity agai nsftﬁlstpe{? ger %‘%ﬁ‘éeér’@ CWJ‘%F AORAGeEing S G Ehesf aphagagitticdi t i es
to different NeBipdbien soyaisteevFit 6aoyREadihpdhee Wﬂﬁ&hﬁ;‘éﬁangﬂb@@ver al

eukaryotic 15 nes d the pal an ef ween activated NFKB honp- and
het er odi mer s ulg'gfrﬁ%ft %nx?mpjﬁﬁg‘fsﬁ&%g%“gﬁ@wﬁé?@l@%mpql@ﬂe BEP HEFRVELDr essi on

wi thin the cel |(SETH® memm,'ﬂ&l@o&mgw!(mdgm@%)i, dec @@dﬁﬁd‘ﬁﬁ ﬁbnzdr S
t

ion or derivative eréof capabl e of nmodul ati ng

t e (&
t ﬁeaagteﬁvlat ?oﬁr%ﬁﬁ@ﬂ%ékiEa@#DMZ%Wﬁéf PRRIIPYWOM), YYEnYdRi gotlicoenliract or s.
Activation 16f NR)YBVERALPEAYC @EENAROR) ! KRASES W Picb@R:0f %épgg%:agld %%gggﬁﬁ‘a‘ﬁs-

Al so, it can Ieag to transcrlci)t i.onal repression of "targé ating
conprises the (PHEGHS S HnfoBRd ¥eiee Qe methogutsarp odeddiertina et prptirent anhamga

preferred enbodimeitn-@gReRd S8HaGCHL dtﬁﬂLP@VVﬁe(g*F]@‘éﬁ?Nb%g or a

functional derivative or anal ogue thereof 1S use r" thé Production of a

phar maceut i cal 8Pt @RS FQID 61QRP2). LOE, FOCY BEQ HaNnBnand¥LPALP (SEQ &

rel apsi ng/ reni thiN@4fi BRASSe 386 Baplblch M cNE | a4 eptide can be
gi ven concomtantly ?o ot he?i VS Ettﬁr/%ﬂé:ft rren?glygkﬁgﬁgg)gﬁoﬁé\g@?3%%%1?1& ogue) -

concentrat 28n pr ef eFaBieybedimgnt, tsrinudsdion plovides abetitod bOG@ating/a subjoett t he
nggtelsdgf Ci.nt Oagﬁrﬁggﬁn‘gi ﬁé%siﬂ@/réxﬁﬁﬁ%sea&%%en%ﬂ%lrgla}iasrclas g‘vitﬁ?\}[élxsvith gj ection.
method and signaling molecule according to the invention concomitantly, or at least
timely, with a treatment with a single cytokine blocking protein, such as an anti-TNF-
alpha, anii IL-5, anti-IL-6, anti-IL-12, anti-IL-23, anti-IL-12p40, anti-IL23p40 or anti<
25  IL-lbeta antibody or functional analogue thereof. It is herein also provided to use a
signaling molecule according to the invention for the production of a pharmaceutical
composition for the treatment of a subject believed to be suffering of MS and receiving
treatment with an anti-TNF-alpha, anti IL-5, anti-11.-6, anti-1L.-12, anti-1L-23, anti-IL- -
[2p40, anti-11.23p40 or anti-IL-1beta antibody. It is herein also provided to use a
30 composition that comprises at least two oligopeptides or functional emalogu-es. thereof,
each capable of down-regulation NFxB, and thereby reducing production of NO and/or
TNT-alpha by a cell, in particular wherein at least two oligopeplides are selected from

the group LQGV (SEQ ID NO:1), AQGV (SEQ 1D NO:2). and VILPALP (SEQ ID

honodi ners' o ! aTDW Bftokiggsds é‘ﬂ"’%ﬂ?ﬁﬂ@i“ﬁs_ char acteri zed- bytheReI S SRR
honol ogy: .donai.n..... They, i}lpgngb,amg_g EIE@;,{QQ ggg Agaq\sw# %%El%%gcg%h ‘I%/Qllt ‘F‘%ﬁa %}8%?; Is on.. ..



--decreased, . ~f or+

bodywei ght, for exanple every. eight hours in a bolus injection or per
infusionemuntil the patient stabilizes, are recomrended initially,

however, the potential of oral 30 treatnment allows a rapid transition to

oral adm ni stw@tdbQevstoher eafter. For exanple in cases whererbabgesadver se
response are expected or diagnosed, it is preferred to nonitor cytokine
profiles, such as TNF-alpha, IL-6 or IL- 10 levels, in the plasma of the
treated patient, and to stop treatnent acc®rding to the invention when

these | ovel s ar ey ki 40,2008 093982 CTLERRA0M 000 s 6 flofle o«
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reachi ng t he CNSpregsn attigly efgamsift@trgedzgwms rIéBIIm\aAt eintihg spesoi i Ifafmaﬂbﬁtyes to
response which el i of brain, and. s cord. This
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mul tiple scler Qﬁhﬁn@ﬁﬁl fabtﬁrsvatdtlaﬁtt@z ofadekst da@ el 1§ Ehad&ed tﬂﬁ}k@@iﬁ'@ﬁ of Mrget .
cyt oki ne rgl ease in her infectious and/ gtqu mune based
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§1mentca peptide according to the invention, or a functional detivative or
analogue thereof is used for the production of a pharmaceutical composition for oral
use for the treatment of relapsing/remitting disease seen with MS. NFxB regulating

25  peptide can be given concomitantly to other MS treatments, the peptide (or analogue)
concentration preferably being from about [ to about 1000 mg/l, but the peptide can
also been given on its own, for example in a bolus injection. Doses of 1 to 5 mg/kg
bodyweight, for example every eight hours in a bolus injection or per infusionem until
the patient stabilizes, are recommended initially, however, the potential of oral

30 treatment allows a rapid transition to oral administration thercafter. For example in
cases where large adverse response are expected or diagnosed, it is preferred to monitor
cytokine profiles, such as TNE-aipha, I[L-6 or IL-10 levels, in the plasma of the treated

patient, and to stop treatment according to the invention when these levels are normal.
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mal aria wwth cerebral encephal opathy, angi ostrongyliasis and ot her
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to twenty two week | d_diabeti.c femal e mce =5) wer iven four
weeks | ong f reeangicdzsggsse et her eiﬁ%‘?‘é?e“&a@%%ﬂﬂwwﬁ dgerfg?ﬁ eBé?p%ﬁﬁogﬁééls((Bﬁ@bnyl ;
20 bat ch -nunberar@38868th av¢ drainetichlly roddigerts dyegidcatnr ghep@Rinkd eBud@ (SEQ I D
NO 1), GVLPALP | D 3 d, VLPALP (SEQ I D NO. 4 ach 1 m crogram
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behavi or, urination, and the look of the fur. 25 Results: During four
weeks of treat nEHEIAREREHGE Ci“’r%rﬁi’%ﬁtw@ N eellpdprrresdegiae i

dai |y bases t hein tighnifakhar@obatitdutuad pranheuhabivtodnanshitibsyahad :
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normal anount afNSadEhe@fHe@Elease of proinflammatory cytokines and chemokines is seen

20 particularly in the course of relapsing/remitting disease and can be treated by a peptide
according to the invention through NFkappB regulation, the development of T regulator
cells, and the intervention of expression of early or pregenes such as C-jun or C-erg.
The treatment protocols as given herein can also be used for other diseases that
resemble or include exacerbations of multiple sclerosis and its variants, additional pro-

25  inflammatory cytokine release in EAE and other infectious and/or immune based
meningoencephalopathies, such as seen with measles ie SSPE, mumps, infections with
hemorrhagic viruses, Progressive Multifocal Encephalopathy or apapillomavirus (JjcC
virus) disease, Bacterial Endocarditis inducing immune encephalopathy, malaria with
cerebral encephalopathy, angiostrongyliasis and other parasitic encephalitis,Lyme

30 Disease, Herpes 1-8 disease including the mono like viruses such as EBV, CMV, and
HHVE, rickettsial disease ie Typhus. Rocky Mountain Spotted Fever, and Q fever,
Chlemydia disease ie Trachoma, NSU, Chlamydial Preamonia, mycoplasma arthritis

and encephalitis, HIV-1 and 2 encephalitis and dementia, Arbovirus disease, Togavirus



4 days o f starting of the experinment and thereafter during the test period
their fur was 30 normal. Conclusion: This experinment shows that due to
oral treatnent with a conmercial hCG preparation as well as due to oral
treat ment wi tW0 g@wesswgul at ory peptides nice that were acremdystizabetic
had | ess sever diabetic synptons conpared to WO 2004/ 093897

PCT/ EP2004/ 003747 -70 the control group. Therefore, the oral .treatnent

of hCG preparation or gene regulatory peptigles-_do. have visual therapeutic
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be taken up in the nouth or throug gestive trac eriment 2:
Vet et ialky and: nEtdoas andemmflanNabym: eenguesceplisi@aydifed arsdcntedizetathlion. a

.pat hogen, free.fagil.ity. at ky. Far Bal kbr.ug, The Net.herlands, Al mice
here g ven: - 7 BB sE s st - aRE e B B 06 e T b SR sk
-non-di.abeti ¢ f eit@ioNBner@arutahimpE hemes Smplkd e\ B s eV PesWRBKSPRAYT I €€
_access to either vvﬁter Cﬁﬁhg) nj %%4 N per nil hCG from four different .

“bat cheg” (prieyniyPPepare i g in é@%,fgﬂé%@?@%@m@@ﬁﬁm@fefemsm pl ain

cnat:ef. onky.: At Uhei&08ks i e PldsRAly¥BI HenlhGiRii VP LAcASRIERE8 briflendl -abet es by
determ ning the presence of glucose in urine. Mce were consli ger éd di abetic

waf ter 't wo - consERORR e SEeHdb SEstor ey censraten| FruedallassheridboRdi ehd e Five of - - -
the sixteen mc I 1, 5:h | oWl BL; - di ti, PR d.of the
experi nent, - whi %ﬁ?ﬁoﬁeg‘% i&tmﬁéei’ ?P%(t?e hom cgéuo\tlﬁ%g%og%@%%taﬁ% at%%aﬁggg;% M5 hr ee

-of *t he:sixt een jfceies prdezertyodtesh roetoetm 2484585 (corvbrabfmatanie, thoupidsmesis,mi ce
treated wit b@pﬂﬁ 703 - - E m.ce treated wth 313692
wer e di abet P)c. nc?%gfa 32?01%:?%&%63%%13%?& gﬁ%&/@? Hat t r§°1§?sé’%fefu§2§%]pr‘ént of
NOD ni ce wi t h: alac@0disnmend nairclogGipoeplicdivhoflivetdgorcdifgionnci dence of

-di abetes during the treatnent period. In addition, this experinent also
shows the therapeutic effect of Pregnyl varies anong different batches.
Experinent 3: 28udMsblemdalraladimstabiods: Fenmal e NOD nmice were bred and
mai nt ai ned in a?xp@rantﬂggtgle_n-free facility at Lucky Farm Bal kbrug, The
Net herl ands. Al'T™"mce were given free access to food and water. Eleven to
thirteen weldks ol d ndstedhil abeé triethofie NMEdneal NIDDIh e wWeRt9)d WeT Raigiaved D  Weeks

o0, ee 11 MeayBeAEels B15 SL0n (30, FLRLhbon, Boveler, pERieung, gene
free access to food and water.
‘Twenty one to twenty two weeks old diabetic female NOD mice (n=5) were
given four weeks long free access to either water containing 4 IU per ml hCG (pregnyl:

20 batch number 235863) or mixture of gene regulatory peptides LQGV (SEQ ID NO: 1),
GVLPALPQ (SEQ ID NO:23) and VLPALP (SEQ ID NO:4) (each 1 microgram per
milliliter). Control mice were given plain water only. During these four weeks of
treatment mice were daily observed for their drinking behavior, urination, and the look
of the fur.

25 Results: During four weeks of treatment, mice without treatment drank much
water because on daily bases their drinking bottle had to be refilled and they had
percolated fur, what is a normal sign of heavily diabetic mice. Mice with treated water
with hCG or a mixture of gene regulatory peptides drank normal amount of water afier
4 days of starting of the experiment and thereafter during the test period their fur was

30 nommal. ' '

Conclusion: This experiment shows that due to oral treatment with a
commercial hCG preparation as well as due to oral treatment with gene regulatory

peptides mice that were already diabetic had less sever diabetic symproms compared to



VLPALP (SEQ ID NO 4) (each 1 mcrogramper millilitre) or drops of plain
water. Drops were instilled in the nouth in the buccal sac. After the
treatment mce were left alive for another fifteen weeks. At the age 31-33
weeks m ce waveeaseessed for WO 2004/ 093897 PCT/ EP2004/ 0@8T4#00406374¢li abet es
by determ ning the presence of glucose in urine. Mce were considered

di abetic after two consecutive glucose neasurenents in urine. The mce were
then sacrificed and the percentage of MP12Z/®0 hi gh positive bone marrow

celI's was .. det ey d%ﬁgolbéfofﬁ%egé?&lgy&@&ai é@ahgexﬁ%? H&h;p}?{gkagigg 8 %efng ga%g% e

mce treated with plain water drop were diabetic at

weeks; = awhiclies f i peptses dovbavei imahtherepautie affents avidtdmdedtCs? preparttiinindgergene: = m. v

l.atory. pepti j.abet | L f 31:33 Veeks, lusion: .
This. exper  nont "Rai PrAtef RS Bt B ot Repvi e Wi ehe

regul atory peptides reduces the incidence of diabetes. 10 Exanple 4
Mat eri al and_Methods: Fenale NOD mce were bred and maintained in a

pat hogen=fred t&F TP 4t Lucky Farm Bal kbrug, the Nethertands: ‘At mice
were given.. . free acemBfnhlakiefdhaRdryaiieNOD RiddRe0hia &@%&%&d%ﬁkﬁmg'rdz it

non-di abetic femal e 15 m ce (n=10) were given 5 weeks |long daily one

dr op-(-50- -ni-er-ol PRGN dtce prydity @blifcky Rrigy Rydibens dgaNatherigndse pllindesw rO@ivet QGV- - -

(SEQ ID NO 1), MPRALR:eSEQR NS 4), VWWC and MIRV (SEQ I D NG 20) each 20
meg or one drop PBS only. Drops were instilled in the nouth in the buccal

sac. After - the oral Twedut erfentecnineekamd aon-diebeticabingle NOP mardpher 1 0veneeks.
Every week {d ce,; e t 0 2r m pi.ng t.h esence
Iyt apatan gt ot b A B AR N A e PR e

of glucose in urine. ce wer e consi abetrc consec
gl ucose neasur efvandigeient bat¢hee (préRaglibatsh niNnbe 2868485 246456y 29800 @i 31 BE92) or

treatment, all i ted. arall i th, PBS were diapet,i ile only
four of the tenﬁ 1%19(\:”}_(;5't %?3@%2@@?% I@hlv%i}%e fnﬁ‘lmicteu“rreée %ﬁ‘seséfé(g rdlr‘qgéd?f},g%tory
peptides (LQG de@Bvin:8EQ: pRshile bf gluddsPAL RifeSEQct DeNQoddidersVGaZhic afiet tivERV

(SEQ I D NO 20) )Gog%%g%‘%ieﬁg%%% gn.e%sll—lll%\{\n/%g%g% anti-diabetic effect of gene

regul atory pepti e weakened bver a period of tine since
twenty weekls after ResdtsoFiveloé the sbademente w@daghitwicd plhinevdt@nvdami gigbdleeane -,
di abeti c. Conc!elIJ1 io?@fe eThi S_exp

mce with a mXtare of pegnenﬁeélt’rwgé%lnb%?éi @‘Qg‘\g%l”%l ?fgée %‘gfeéi%%ll ‘tfafﬁcré‘e%%%g’gt@ﬁ%g nyD
di abetes. 30 of the sixteen mice treated with batch 248455, one of the fourteen mice treated with
batch 293703 and two of the fourteen mice treated with 313692 were diabetic.
Conclusion: This experiment shows that the oral treatment of NOD mice with'a
20 commercial hCG preparation reduce the incidence of diabetes during the treatment
period. In addition, this experiment also shows the therapeutic effect of Pregnyl varies

among different batches.

Experiment 3:

25 Material and methods: Female NOD mice were bred and maintained in a
pathogen-free facility at Lucky Farm, Balkbrug, The Netherlands. All mice were given
free access to food and watér.

Eleven to thirteen weeks old non-diabetic female NOD mice (n=9) were given 5
weeks long three times a week one drop (50 microliter) of water containing gene

30 regulatory peptides LQGV (SEQ ID NO:1), GVLPALPQ (SEQ ID NO:23) and
VLPALP (SEQ ID NO:4) (each 1 microgram per millilitre) or drops of piain water.
Drops were instilled in the mouth in the buccal sac. After the treatment mice were lefi

alive for another fifteen weeks. At the age 31-33 weeks mice were assessed for



WO 2004/ 093897 PCT/ EP2004/ 003747 -72 Di abetes incidence Age G oup A G oup
B (weeks) (m xture of peptides) (PBS treatnent only) 13-14 0% 0% 5 14-15
20% 0% 15-16 20% 10% 16-17 40% 20% 17-18 40% 30% 18-19 40% 40% 10 19-20

40% 100% 20424 24@863800% 21-22 40% 100% 22- 23 40% 100%p2372fhA4Q%; 100% 15
24-25 40% 100% 25-26 40% 100% 26-27 40% 100% 27-28 80% 100% 28-29 80%
100% 20 29-30 80% 100% 30-31 80% 100% 31-32 80% 100% 32-33 80% 100%
33-34 80% 100% 25 34-35 80% 100% 35-36 809%100% 36-37 80% 100% 37-38 80%

100% 30 Conmon t Rk ' tes i s the devel opment of

i nf | anmat ory ar%)abg%gﬁh%r cong?%cﬂé%(%gg%%%%?&?%%ll‘% W“ﬁrﬁeﬁ? e Frﬁ‘éose_

| evel s and, overdiabelieatiepbwe entecusivgpinbdse artsumanditdintiyinanthe@ide Wepdhgal ity ..
es. haye suggested a direct

ol e tor adver seaipas i AFbE ol s PhSard Wil Mot brnigave 2B0am003807
PCTI EP2004/ 0037 4#termined by FACS analyses.

5 ~~Resuli: Eight of the nine mice treated with plain water drop were diabetic at the '« < - -
age of 31-33 weeks; while five.of the nine mice treated with water containing gene
regulatory peptides were diabetic at the age of 31-33 weeks.

Conclusion: This experiment shows that the mucosal treatment of NOD mice
with gene regulatory peptides reduces the incidence of diabetes.
10
Example 4
Material and Methods: Female NOD mice were bred and maintained in a
pathogen-free facility at Lucky Farm, Balkbrug, the Netherlands. .AII mice were given
free access to food and water. Thirteen to fourteen weeks old non-diabetic female
15 NOD mice (n=10) were given 5 weeks long daily one drop (50 microliter) of PBS
containing gene regulatory peptides LQG, LQGV (SEQ ID NO:1), VLPALP (SEQ ID
NO:4), VVC and MTRV (SEQ 1D NO:20) each 20 meg or one drop PBS only. Drops
were instilled in the mouth in the buccal sac. After the oral freatement mice were left:
alive for another 20 weeks. Every week mice were assessed for diabetes by
20 determining the presence of glucose in urine. Mice were considered diabetic after two
consecutive glucose measurements in urine.
Results: Nine weeks after end of the treatment, all ten mice treated orally with
PBS were diabetic, while only four of the ten mice treated orally with a mixture of gene
regulatory peptides (LQG, LQGV (SEQ ID NO:1), VLPALP (SEQ ID NO:4), vvC
25 and MTRV (SEQ ID NO:20)) were diabetic. However, anti-diabetic effect of gene
regulatory peptides seemed to be weakened over a period of time since twenty weeks
after end of the treatment eight of the ten mice became diabetic.
Conclusion: This experiment shows that the oral treatment of NOD mice with 2

mixture of gene regulatory peptides delayed the incidence of diabetes.



-73 cellular properties, both in the extra- and intracellular mli eu,
recent observations also suggest an energing role for the products of
nonenzymati ¢ gl ycoxidation of proteins and/or lipids - the advanced
gl ycation endpoogueisss( AGES) - in the pathogenesis of  dipghgbbfanosrar
conplications. 5 A nunber of epidem ol ogical studies have suggested that
el evated levels of- circulating insulin contribute independently to
cardi ovascul ar risk: other factors; such- “y2. as hyperlipidem a and
intermttently elevated | evels of bl ogsk?elucosg; are tightly linked to
syndromes characterized by el evated | éV87ESdRGHER| i n such as metabolic
syndrome or syngdgeonme X. Activabupn. of : NFKB i n. t-he pathegemesi s of
. atherosclerosis, ischemia 10 reperfusion injury, and diabetes play in this
respect a speci é‘l"eei‘é) e. FOMxBIGGRRcRldehar get  gene@BSFiraymad) omltith as t unor
necrosis factor-aljpha (TNF-al ppa) and vascul ar cell 0esi on nol ecule- 1,
have | ong been speculated to participate in the earliest stages of
at herogenesi 8. Ifdéed, RehA/ p&®% one oft he component 9%f  NFKB, has been
ddentified wt tﬂ%{%t he nucl ei 2%% vascul ar . snoot h, nuscl %ﬁcel s (VSMCs) and
nmononucl ear 15 phagocytes in human atheromata. One of PRe consequences of
hypergl ycem a i m64éth type 1 aiith type 2 is the generabipn of advanced
glycation end p cts (AGEs).,.Interaction of these products of
nonenzymatic gl @@ggl on/ oxi dat i48(lﬁ’ of proteins, with thélg% key si gnal
transduction ré&septor RAGE (Hemeptor for AGE), resul 4894 n activati on of
NFi B i n endgt hel cells, 20 nonucl ear phagocytes, and VSMCs, by
processes tﬁéat Hﬁ%l ve, at Ieﬁrg% in part, generation 18¢%r eact i ve oxygen
i nternedi ates ap@2nctivation abpyp2l" and ERK1/ 2 ki nagegy, Recently, a
specific AGE, c r%gxy(rret hyl Igﬁsi ne) adducts of proteins, has been shown
to bind RAGE and fredi ate cel | 8Y%r activation, both inl®%ro and in vivo.
Evidence definitjwely |inkingsRAGE to these |igand-nedpaied effects was
denonstrated 25 by bl ockade of AGE-nediated activation of NFxI3 in the
presence of bl o@k%l‘ing anti bodf® to RAGE, sol ubl e RAGEOQ%6RAGE; the
extracel lulgr |isqend-binding gepein), or transient trgpsfection into
wi | d-type RAGE-bearing cells of a construct in which solely the cytosolic
domai n of the rdcdptor was def®Fed. In the latter cas&j0% doni nant-
negative effectysesul ted, as Afk-stinmulated activati o%d:aj) NFKB was
significantly 30 suppressed. Furthernore, a novel property of insulinis
its ability to%dctdivate preny$0%transferases, farnesyl@®ansferases, and
geranyl geranyl tkansferases | apd |f. Because these n&%@gul es possess the
capacity to posttranslationally nodify Ras, Rho, and proteins, their
activation2Pi nk8-3®hem to si gn¥l*st ransducti on pat hwaysl0®hcubati on of WO

2004/ 093897 PCEnER2004/ 003747440, 100%
31-32 80% 100%
32-33 80% 100%
33-34 80% ' 100%
25 34-35 80% 100%
35-36 80% 100%
36-37 80% 100%
37-38 _ 80% 100%
30 Common to both type | and tﬁé 2 diabetes is the development of inﬂammafdry

and vascular complications that result from high glucose levels and, over time, portend
significant morbidity and early mortality in affected subjects. Although multiple

studies have suggested a direct role for adverse effects of glucose itsclf in modulating



-74 VSMCs with insulin (largely at physiologically rel evant doses)

i ncreased availability of ,-geranyl geranyl ated Rho-A, thereby invoking an
est abl i shed nmechanismto link increased |evels of insulin to activation of
NFKB. | n VSM3go 200msessdn, and AGES, hyperglycem a or angiwbaipsdoiodshay
synergi zed to enhance NFKB activation to even greater 5 ;:degrees than that
observed by any of these nediators alone. It is also known that insulin
prinmes the vascul ature for enhanced activatfbn on contact with these
traditional’ 1@5&; n n in type 2 dia tes
or syndrones O]LT%{%IH’]SM |n?1peréé§§?0\s{$gﬁg%é§trsan§§?% yec}uﬁrglﬁé&%?%m%g STVl

it eadt ovat commﬁuggaﬁtmmmer@ng foleafor te pmducﬂsllélKBonehmﬁdM\geycexﬂaaidnr&@Io‘imﬁshe
~oral treatnent o r.e etic .. regul atory peptides
reduced the incid¥ 8 g % %1 £ ABAEd %H‘@&f%&n&&’ﬁoq%ﬁqﬁ%ﬁpp@r yindhg gogsnesisiohe
treatment on paﬁﬁbﬁﬁidoﬁlplhﬂéto@mmtl on, beta-cell destruction and on

aut oi mune Jgrocess Furt her nor e, Wnen the treatnent was started at |ate
SSTRGET R diabetes (i A TURPFRepidanioiessal shlisehavenasastiedhabeetated tevei dfit i on
of. intl anmat ory ciehul 86 $n:8fin RERLANIRL epdAY ARG ¥

clinical synpt o?ns Ulof ?nflé?mat |lon V\:hle% méﬁ%&%&%ﬁ%ﬁ%ﬁ%&f&@% asﬁcg?es in
- dr inki-ng -behavi Srhyredigiferiiomd infeumittartty @Waf@h@elst@ébloodlgimbse magmmimkme
ongoi ng i npai rng 0 ed h em a
OngOL NG LRl | BN Gl UEHOR:L0) 87 ARG AL AIGSY JWBSTOb NGO,
conplications sudtemesk. khdiveyorf & Nmmdlmlmgfm,gemamaﬁ atderobdl s s, aheaia- and
mcrocircul gfi I r ne accel erat ed
arterioscl e?(%)m vrvg%ﬁ)%lh{l} 2 c%%%?% %ﬁﬁgh%s i e%éfi S&F@g%ﬁ%&g"rﬁmle target
gene-regul at or ygquetmﬁlﬁﬂé@ dimheastzenbratecxdsxwfactdragmharNBmI;@lﬁj\ﬂrﬁKBscuMEK@ is a

target to preve scul ar urbin erties of a
range of injuri %ES? ecu essl?aveﬁ ¢ °t8 S&’c%%ﬁég} l%ﬁ"s’ﬂ?lql%aflgéﬁ dqeghele,
from oxi di zed |atipopyeatss. Nadecti (RAGESS, 6r@ dTitigtolP¥RInS FTNIHIR) GRSIR R dehiiddl i N.
NFKB is a plei oghl ﬁle tra CI‘I tion fact Iif gﬁqsgontext of both type i
and 2 di abet es D5 HfFEH e’n% PYHERPEo%) &“ﬁglﬁé? |Q’t§ Fd BOPYRGE T

envi ronmentidl gihhgdytes irshitdunasheroddts, hypergl ycem a, and angiotensin ||

triggers signal transdu at hways. | eadi ng . t o NFKB acti vati on.
Prom nently incl udegfnﬁr?%hﬁ §‘éen§F%‘fT5lF”P?{ YRERRAhPehEvaed andimiee is fhgr Ras,

Rho- A, cdc42, apfkriRag ofaﬁkz&ﬂc&ﬁgiy&'ﬁ@ﬂﬁh@ﬁ@&h @erﬁAQiEsNFis&rbc%@l%fH@s@&Badé%tdfO“
of a range ofdgenes |nvqlved n. host and cellul ar defense responses. In

certain settindSoenEEmalis §lyRfPy RGN BRSO S ddlr thejr keyowerel rriusenat i on.

mani f est ed by I‘r@ﬁ@ﬂoHR!A@E @Mptof ﬁgm)af-e'slﬂ&m Q&lvat?@rdof WA ﬁ%th&ﬂd céfrll@us' ng
tissue destniction er it is lik %’ t hat sep aration gOO rom bad
Xw

i nflammati 6i t Fi‘oé‘@’é‘i‘cé‘&r Blf/agl‘il@ﬁﬁ g Vs%@sd PRag§os fhal@)éﬁfah@eﬂfr}@éhamﬁ@,rm

under | yi ng bot @eﬁ?ﬁfoﬁtcﬁréa@n‘&@ﬁ infehbfatLin LR ABE 88 po A IE! EME;
2004/ 093897 PCT/ EP2004/ 003747 9ee : P ?
kinases. Recently, a specific AGE, carboxy(methy! lysine) adducts of proteins, has

been shown to bind RAGE and mediate cellular activation, both in vitro and in vivo.
Evidence definitively linking RAGE to these ligand-mediated effects was demonstrated

25 by blockade of AGE-mediated activation of NFxB in the presence of blocking
antibodies to RAGE, soluble RAGE (sSRAGE; the extracellular ligand-binding domain),
or transient transfection into wild-type RAGE-bearing cells of a construct in which
solely the cytosolic domain of the receptor was deleted. In the latter case, a dominant-
negative eifect resulted, as AGE-stimulated activation of NFxB was significantly

30 suppressed. Furthermore, a novel property of insulin is its ability to activate prenyl
transferases, farnesyltransferases, and geranylgeranyltransferases [ and II. Because
these molecules possess the capacity to posttranslatmnally modify Ras, Rho, and Rab

proteins, their activation links them to signal transduction pathways. Incubationof



-75 many conditions. Qur gene regulatory peptides have regul atory effects
on for exanple NFiB in this respect and play an inportant therapeutic

role. Further references: 5 W99/59617, W01/ 72831, WXO7/49721, W01/ 10907,
W01/ 11048 EPva 2004883692, US 2001/ 0064501, Khan et al ., hwrardoamasngal ogy
63:1-7, 2002, Christman et al., Intens Care Med 24:1131-1138, 1998, Tak et
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Roehrig et al., Zi | bl att Bakt. 15 289:89-99, 1999, Tovey et at, J~ ‘
| nt erfgroﬁ“*"@%’b‘é%%f%%:%i@@‘%}ﬂ an]?’gg ,eskgiﬁ%ﬁfﬁﬁg aqne. 3 is alsglepyyn thado | S
20: 1-5, 1999, Khsmlieprimks the Massahndrov64Rah 005 £8vAiohon 299 2i wiﬁ{l%ﬁé}@%g%? e
Bl aese., J. .Imunol 118: 881-886, 1977, Michnore et al., J. Exp. Med.

160: 1672--1685, 1981218 e Gpeulaymicrocpgironment weypafiibetes o bidmsaesiog ins@linl. A
phar maceut i cal - calmas fsicBoidd i oRh kOl §ORA 10 ARBLILA A Olort e of
treatment of a biect suffering from disease, said phar ceu'ica_l
conposition: coi?ﬁc-ﬁ‘ias T ePoye Sha Werd) by prahirtaymedt bEpidiabeindIGM mide veith gene

gene-regul atory rd%ﬁﬂidéﬁdgeﬁn‘a_gﬁeﬁﬁéed tMEl fn@id@n&ag %?Hﬂﬁé%ﬁs;&%g%ha}é irgﬁgigqor%/ g@%g 8 | des

di l uent, wherein sai eptide is selected fromt

‘consi sting of L&GreaoEnt pompciesigniipmnetion, betak@bdestBci GEQdIoD aNim@hne L QGA

NO 3), LF . VLPALP (SEQ I D NQ .4), ALPALP
(SEQ 1D NG 5 PVAPALD " S TD"RG by < TR Sk Py e lianp
(SEQ I D NO 8), alizpaiagyticSEer) Benrerval)the inABWpSEQlaBnNRry b8pets ViAo SEQ

, . . : NG ..13),. VLAALP SE
D No 14 v raradrE g Keyetilof RO S B g gy Watav paL o
(SEQ I D NO! 19 3) observeaSut Al PRV [nSE@KEHR WRvidr7Jeduction in urination, and the look of

PPPSL PSPSRL PGPS
e e e e

which with time if uncontrolled in patients results in serious diabetic complications +

such as kidney failure/damage, impaired blood macro- and micrécirculation,
retinopathy, neuropathy, nephropathy and accelerated arteriosclerosis was thus

20 countered by mucosal treatment with gene-regulatory peptides directed at down-
regulation of NF«xB. NFxB is a target to prevent or suppress the vascular-perturbing
properties of a range of injurious molecules lnked to diabetes and insulin fésri'éférirc':ér,
from oxidized lipoproteins, to AGEs, to high levels of glucose or insulin, NF«B is a
pleiotropic transeription factor. In the context of both type 1 and 2 diabetes

25  (byperinsulinemia and hyperglycemia), a range of environmental stimuli, such as
AGEs, hyperglycemia, and angiotensin IT triggers signal transduction pathways leading
to NFxB activation. Prominently included among these signaling mechanisms is a role
for Ras, Rho-A, cded2, and Racl. Nuclear translocation of NFR leads to activation of
a range of genes involved in host and cellular defense responses. In certain settings,

30 activation of NFxB may lead to "good" inflammation, manifested by resolution and
regeneration, or "bad" inflammation, causing tissue destruction. However, it is likely
that separation of good from bad inflammation triggered hv NFxB will be difficult

hecause mechanisms underlying both operate in tandem delicately balanced, under

Al



27), LPGCPRGVNPWS (SEQ ID NO 18), LPGC (SEQ ID NO 19), MIRV (SEQ 20 ID
NGO 20), MIR, WC and QWC (SEQ ID NO 29). 2. A pharmaceutical conposition
according to claim1l, wherein said gene- regulatory peptide is sel ected
fromthe gro¥y wh4ebssgopepti des consisting of LQG AQG rLQ@E (&8st D NO
1), AQGY (SEQ ID NO 2), LQGA (SEQ ID NO 3), VLPALP 25 (SEQ ID NG 4),
ALPALP (SEQ ID NO 5), VAPALP (SEQ ID NO 6), ALPALPQ (SEQ ID NO 7),
VLPAAPQ (SEQ ID NGO 8), VLPALAQ (SEQ ID N@753), LAGY (SEQ ID NO 10),

VLAALP (SEQ I D P,

VLAALPQ( (SEQ | DM%. %ﬂho}% Q&\ﬁ%&%%rggﬁ%%@ i3 é%@L‘ESL@%%E’QP o 8‘%@][“' 16)

"~ GVLPALPQ ( SEQ | SFx@yin thd)resiBot dnQ@iasPALROWNAG! &;Sﬁ@sutia e 17),

S| RLPGCPRGVNPWS (SEQ I D NO 27), -77- SKAPPPSLPSPSRLPGPS (SEQ I D NO 26),

LPGCPRGVNPWS (SEQ I D NO 18), LPGC (SEQ ID NO 19), MRV (SEQ ID NO 20),
MIR and WC. 3. Fﬁtmhmfmytl cal corrp05| tion according to claim1l1 or 2,

wherein said. 5 co é in a formfor nucosal &éllcation is selected
‘fromthe group of sp i&? 596” &’d@ay”’%{ﬁ& -WEI9/4942L, RV WA FRRZ W08 411048 EP 1

-.conposi tion aCCIUSCHQQQUS QG@/@@@SQI O¢nad ot WEHLELA Ilﬁﬁ’ﬂzgolo%h@ff MBCaisbl €Rlaman

conposition is in a formfor oral adm ni Stration A ‘narnhceutl cal
conposi tion accBirkilatns bareMehay ] 13HdA8i 19984 ef@ir,rhChfnng@ﬂeﬂ'?’/ 11, 2001,

adm ni stration #5156 861 e 4 §ﬁr@§7h93%rﬂ@§o£%mélﬁ&%?15e? C&R\?har ﬂﬂ

l'iquids, oral susren5|ons emil’si ons’"an
conposi ti on acd¥edl 1ot WG| WMOAt4L807,5]S M@rﬁ]fmUSﬁ,@Q QQé,n‘éf{)O@@@ﬂatipr y

oo BaLp (Lo TR ST R R o A PR AR S R e

R o
| |, . N

IDNO 1), Aqa}h}?égdg?%%”’% QPHE%W?S%@ ?E&’%@é‘%}? 95{/@%%‘3@?&%% SEQ | D

g)o ii)P AL\;EP?;RO(JBE@IISDI NI 19%/5)5%3%U%Bc}(1w@rﬂn@t Yol @Jioﬁﬁiﬂh(?%(éﬁﬁl(ﬁgbﬁo NO

9). LAGV (SEQ | EIL\IIOE‘)“I&%“ Aﬁ@Q ééﬁ%g %g&g%oi%}oehvﬁﬁhé 96 ?PfDBN@

12), VLPALRQ ( SE@S9-DONGD9, Th3}y ecO\ALAALRRY ot BRQ b IBhNQs 104911 - ééhPNQBAK&%E LD NO

19, GILPALP (SEQ B ,N%,46) o SHRAEQ,(BEQ.TD NG 28] LoLPALPING (SEQ

Muchmore and Blaese., J. Immunol 118: 881-886, 1977, Muchmore ¢t al., J. Exp. Méd.
160:1672-1685,1984, US 4,977,244.




VVCNYRDVRFESI RLPGCPRGVNPVVSYAVALSCQCAL (SEQ I D NGO 24), SKAPPPSLPSPSRLPGPS
(SEQ I D NGO 26), SIRLPGCPRGVNPWS (SEQ ID NO 30 27), LPGCPRGVNPWS (SEQ ID
NO 18), LPGC (SEQ ID NGO 19), MIRV (SEQ -78- ID NO 20), MR, WC and QWC
(SEQ ID NO 29), for the manufacture of a pharnmaceutical conposition in a
formfor nucosal application for treating él di sease in a subject
systemcally via a mucosal application of "&i d conposition. 5 8. Use
according to claim7, for the systemc treatnment of a subject suffering
froman inflammtory di sease. 9. Use addekldMmg to claim8, wherein said

di sease conprises chronic inflanmation, such as diabetes, nmultiple
sclerosis or chronic transplant rejection. 10 10. Use according to claim
8, wherein swidt dickeasgigonpri ses acute inflammtion, such as septic or
anaphyl acti c shock or acute or hyper acute transplant rejection. 15 11.
Use according to claim8, wherein said di sease conprises auto-imune

di sease, such as pyst e, | RS & YLGORHOSHS, Al ACHIBL O Ao AlbhE b e 12
Use according to claim é) erein sail I'Sease conprises alf'ergy, suc as
ast hma or patrasmeitofdisabgstesufbing Fromdigeae cardpiagmbeeuticdi dmposibar ei n sai d
di sease conprises,an qver | strong. i mmune response directed agai nst an

i nfecti ous a“gj)é‘?ﬁffﬁr&ﬁ:ﬁ‘ﬁaé’%‘agol%‘rc%}g’ ifectiyg amepnttha W*ze@kwte%w%de together

PCT/ EP2004/ 09; : SHekOz o8 mi L
AWM s STRAT e h@&%@ﬁ%‘%ﬁ#&%@&g P s PEBER ?%%%te‘ﬁég?@géé
03076028. 4 gregiof JQRPepidad SonsigtERoHRGINDEN 2RV (SEQID H003), 04968  <150>

=P 03076027 ReaTbho: 2215084 3Rq 1p No: 3), VLPALPQVVC (SEQ ID NO: 21),

VLPALP (SEQ ID NO: 4), ALPALP (SEQ ID NO: 5), VAPALP (SEQ ID NO: 6),
ALPALPQ (SEQ ID NO: 7), VLPAAPQ (SEQ ID NO: 8), VLPALAQ (SEQ ID NO:
9), LAGV (SEQ ID NO: 10), VLAALP (SEQ ID NO: 11), VLPALA (SEQ ID NO: 12),
VLPALPQ (SEQ ID NO: 13), VLAALPQ (SEQ ID NO: 14), VLPALPA (SEQ ID NO:

15 15), GVLPALP (SEQ ID NO: 16), GVLPALPQ (SEQ ID NO: 23),
LQGVLPALPQVVC (SEQ ID NO: 17),
VVCNYRDVRFESIRLPGCPRGVNPVVSYAVALSCQCAL (SEQ ID NO: 24),
SKAPPPSLPSPSRLPGPS (SEQ ID NO: 26), SIRLPGCPRGVNPVVS (SEQ ID NO:
27), LPGCPRGVNPVVS (SEQ ID NO: 18), LPGC (SEQ ID NO: 19), MTRV (SEQ

20 1D NO: 20), MTR, VVC and QVVC (SEQ ID NO: 29).

2. A pharmaceutical composition according to claim 1, wherein said gene-
regulatory peptide is selected from the group of oligopeptides consisting of LQG, AQG,
LQGV (SEQ ID NO: 1), AQGV (SEQ ID NO: 2), LQGA (SEQ ID NO: 3), VLPALP

25 (SEQID NO: 4), ALPALP (SEQ ID NO: 5), VAPALP (SEQ ID NQ: 6), ALPALPQ
(SEQ ID NO: 7), VLPAAPQ (SEQ ID NO: 8), VLPALAQ (SEQ ID NO: 9), LAGV
(SEQ ID NO: 10), VLAALP (SEQ ID NO: 11), VLPALA (SEQ ID NO: 12),
VLPALPQ (SEQ ID NO: 13), VLAALPQ (SEQ ID NO: 14), VLPALPA (SEQ ID NO:
15), GVLPALP (SEQ ID NO: 16), GVLPALPQ (SEQ ID NO: 23),

30 LQGVLPALPQVVC (SEQ ID NO: 17), SIRLPGCPRGVNPVVS (SEQ ID NO: 27),



<150> EP 03076026.8 <151> 2003-04-08 <150> EP 03076022.7 <151>
2003-04-08 <150> EP 03076021.9 <151> 2003-04-08 <150> EP 03076025.0
<151> 2003-04-08 <150> EP 03076024.3 <151> 2003-04-08 <150> EP
03076030.0 <151> 2003-04-08 <150> EP 03076023.5 <151> 2003-04-08 <150>
CN 03131227.6 <151> 2003-04-30 <150> US 10/409,671 <151> 2003-04-30
c160> 34 <170> Patentln Ver. 2.1 <210> 1/<211> 4 <212> PRT <213>
Artificial Sequence <220> <223> Descri.pt;on of Artificial Sequence:
Synthetic pebAPEESLASHSRLPGRE (8@ [0 NOca6), WDGEIRIMF UNBSYA (SE EP2EDA/E003747

2/10 1 <210ppdc 524D Ro: 8L MTRV(SEQ ID NO: 20), MTR and VVC,

3. A pharmaceutical composition according to claim 1 or 2, wherein said
5  composition in a form for mucosal application is selected from the group of sprays,

liquids and gels.

4. A pharmaceutical composition according to claim 1 or 2, wherein said
pharmaceutical composition is in a form for oral administration.
10
5. A pharmaceutical composition according to claim 4, wherein said form
for oral administration is selected from the group consisting of capsules, tablets, liquids,

oral suspensions, emulsions and powders.

15 6. A pharmaceutical composition according to claim 4 or 5, wherein said
gene-regulatory peptide is selected from the group of oligopeptides consisting of LQG,
QVV, PALP (SEQ ID NO: 34), AQG, LAG, LQGV (SEQ ID NO:1), AQGV (SEQ ID
NO:2), and LAGV (SEQ ID NO:10).

20 7. Use of a gene-regulatory peptide selected from the group of
oligopeptides consisting of LQG, AQG, LQGV (SEQ ID NO: 1), AQGV (SEQ ID NO:
2), LQGA (SEQ ID NO: 3), VLPALPQVVC (SEQ ID NO: 21), VLPALP (SEQ ID NO:
4), ALPALP (SEQ ID NO: 5), VAPALP (SEQ ID NO: 6), ALPALPQ (SEQ ID NO: 7),
VLPAAPQ (SEQ ID NO: 8), VLPALAQ (SEQ ID NO: 9), LAGV (SEQ ID NO: 10},

25 VLAALP (SEQID NO: 11), VLPALA (SEQ ID NO: 12), VLPALPQ (SEQ ID NO:
13), VLAALPQ (SEQ ID NO: 14), VLPALPA (SEQ ID NO: 15), GVLPALP (SEQ ID
NO: 16), GVLPALPQ (SEQ ID NO: 23), LQGVLPALPQVVC (SEQ ID NO: 17),
VVCNYRDVRFESIRLPGCPRGVNPVVSYAVALSCQCAL (SEQ ID NO: 24),
SKAPPPSLPSPSRLPGPS (SEQ ID NO: 26), SIRLPGCPRGVNPVVS (SEQ ID NO:

30 27), LPGCPRGVNPVVS (SEQ ID NO: 18), LPGC (SEQ ID NO: 19), MTRV (SEQ



<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
Synthetic peptide <400> 2 Ala Gn @y Val 1 <210> 3 <211> 4 <212> PRT
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
Synthetic peptide <400> 3 Leu G n Sly Ala 1 <210> 4 <211> 6 <212> PRT
<213> Artificial Sequence <220> <223> ,zgcrl ption of Artificial Sequence:
Synthetic peptide <400> 4 Val Leu Pro Al@1leu Pro 1 5 <210> 5 <211> 6
<212> PRT <213> Artificial Sequence <220> <223> Description of Art.. .dial
Sequence: Sy h&t:i28), MEBt Vo~ aazr;b@N‘BC (SEQ ID NO: 29), for the manufacture of a

pharmaceutical composition in a form for mucosal application for treating a disease in a

subject systemically via a mucosal application of said composition.

5 8. Use according to claim 7, for the systemic treatment of a subject

suffering from an inflammatory disease.

9. Use according to claim 8, wherein said disease comprises chronic

inflammation, such as diabetes, multiple sclerosis or chronic transplant rejection.

10
10. Use according to claim 8, wherein said disease comprises acute
inflammation, such as septic or anaphylactic shock or acute or hyper acute transplant
rejection.
15 11. Use according to claim 8, wherein said disease comprises auto-immune
disease, such as systemic lupus erythematosus or rheumatoid arthritis,
12. Use according to claim 8, wherein said disease comprises allergy, such
as asthma or parasitic disease.
20

13. Use according to claim 8, wherein said disease comprises an overly
strong immune response directed against an infectious agent, such as a virus or

bacterium.



Ala Leu Pro AlaLeu Pr: 1 5 <210> 6 WO 2004/093897 PCT/ EP2004/ 003747 3/10
<211> 6 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 6 Val Ala Pro Ala Leu Pro 1
S <210> 7 <Wdwodo93sl2> PRT <213> Artificial Sequence ypeg48n056837
Description of Artificial Sequence: Syntihetic peptide <400> 7 Ala Leu Pro
Ala Leu Pro @n 15 <210> 8 <211> 7 <212> PRT <213> Artificial Sequence

<220> <223> Description of Artificial Sequence: Synthetic peptide <400> 8
Val Len Pro Ala Ala Pro Gn 1 5 <2168nce nisTING

<110> Bictempt B.V.
<12G> ORAL ADMINISTRATION OF GENE-REGULATORY PEPTIDES
<130> 3077-6318pc

<150> EP 03076028.4
<i51> 2003-04-08

<150=> EP 03076029.2
<151> 2003-04-08

<150> EP 03076027.6
<1%1l> 2003-04-08

<150> EP 03076026.8
<151> 2003-04-08

<150> EP 03076022.7
<l51> 2003-04-08

<150> EP 03076021.9
<l51l> 2003-04-08

<150> EP 03076025.0
<151i> 2003-04-08

<150> EP 03076024.3
<151> 2003-04-08

<150> EP 03076030.0
<151= 2003-04-08

<150> EP 03076023.5
<151> 2003-04-08

<150> .CN 03131227.6
<1l51> 2003-04-~30

<158> U5 10/409,671
<151> 2003-04-30

<160> 34
<170> PatentIn Ver. 2.1

<210> 1

<2311> 4

<212> PRT

<213> Artificial Sequence

<220
<223> Description of Artificial Sequence: Synthetic
peptide

<d DO Loe oo
Leu Gl 231y Val



<211> 7 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: Synthetic peptide <400> 9 Val Leu Pro Ala Leu Ala G n
15 <210> 10 <211.> 4 <212> PRT <213> Artificial Sequence W 2004/ 093897

PCT/ EP2004/ 0GR3d 40b4/08bksk0  <220> <223> Descri ption of Artify }ﬁ,gmg&gygnce:
Synthetic peptide <400> 10 Leu Ala d yg¥al 1 <210> 11 <211> <212> PRT
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:

Synthetic peptide c400> 11 Val Leu Ala Ala Leu Pro 1 5 <210> 12 <211> 6
<212> PRT <213> Artjficial Sequence :

<210> 2

<211> 4

<212> PRT

<213> Artificial Sequence

<220
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 2
Ala Gln Gly val
1

<210> 3

<211s> 4

<212> PRT

<213> Artificial Sequence

<2280>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 3 ;
Leu Gln Gly Ala
1

<210> 4

<211> &

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
pepbide - v e

<400> 4 R
Val Leu Pro Ala Leu Pro
1 5

«<210> 5

«21l> 6

<212 PRT

<213> Artificial Sequence

<220>
<223> Description of Ar:.ficial Sequence: Synthetic
peptide

<400> 3

Ala Leu Pro Ala Leu. Py«
1 T 5

<210> &



<220> <223> Description of Artificial Sequence: Synthetic peptide <400> 12
Val Leu Pro Ala Leu Ala 1 5 <210> 13 <211> 7 <212> PRT <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: Synthetic

pepti de <4003ydoMadssdzeu Pro Ala Leu Pro Gn 1 5 <210> 7, <212>
PRT <213> Artifiocial .que, . ie <220> $2@3> Descri pc.,)nP%@m%‘i%‘E"‘eﬁ%e:
Synthetic _ .. peptise WD 2004/093897 PCT/ EP2004/ 003747 5/10 <400> 14
Val Leu Ala Ala Len Pro Adn 1 5 <210> 15 <211> 7 <212> PRT <213>
Artificial Sequenceg;.<@20> <223> Description of Artificial Sequence:

Synthetic peptideziz» prr
<213> Artificial Sequence

«220> )
<223> Description of Artificial Sequence: Synthetic
peptide

<d400> 6
Val Ala Pro Ala Leu Pro
1 5

<210> 7

<211 7

<212> PRT

«213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: Synthetic
peptide

<400> 7
Ala Leu Pro Ala Leu Pro Gln
1 5

210> 8

<211> 7

<212> PRT

«213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 8
Val Leu Pro ala Ala Pro Gln
1 5

<210> 9

<211l> 7

«<212» PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 9
Val Leu Pro Ala Leu Ala Qin
1 5

<210= 10

<21ll> 4

<212 PRT

<213> Artificial Sequencs



<400> 15 Val Len Pro Ala Lea Pro Ala 1 5 <210> 16 <211> 7 <212> PRT
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:

Synthetic peptide <400> 16 Ay Val Leu Pro Ala Len Pro <210> 17

15
<211> 13 <2325:0Hdesg9313> Artificial Sequence <220> <223 iRt Lon of
Artificial Sequence; Synthetic peptidg;s400> 17 Leu G n Q&@g{mﬁét Pro
Ala Len Pro Gn Val Val Cys 1 5 10 <210> 18 <211> 13 <212> PRT <213>
Artificial Sequence <220> <223> Descr3aticn cf-- Artificial Sequence:

Synthetic pent igdg,s400> is Len Pre :1 ~ys P- Arg Ay Val Asn Pro Val Val
Ser 10 WO 2004/ 09389 heReIIER20Q4/ DOIFAL - Q‘/elppence: Synthetic

peptide

<4090> 10
Leu Ala Gly val
1

<210> 11

<211> 6

<2325 PRT

<213> Artificial Sequence

<2205
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 11
Val Leu Ala Ala Leu Pro
i 5

«210> 12

«211> 6

<212> PRT

<213> Artificial Segquence

<220
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 12
Val Leu Pro Ala Leu Ala
1 5

<210> 13

<211l> 7

<212> PRT

<213> Artificial Sequencs

«<220>
<223> Description of Artificial Sequence: Synthetic
peptide
<400> 13
val Leu Pro Ala Leu Pro Gln
1 5
<210> 14
<21l=> 7
<2125 PRT
<213»> Artificial Seqgusnce
<220>

<223»> Descripiion or 3:tufioia. Sequence Synthetic
= peptide '



e 923>
<210> 19 <211> 4 <212> PRT <213> Artificial Sequence <220> <
Description of Artificial Sequence: Synthetic peptide <400> 19 Leu Pro Gy
Cys 1 <210> 20 <211> 4 <212> PRT <213> Artificial Sequence <220> <223>

. st _ ; : Thr Arg
cription idseei al Sequence: Synthetic peptide <4QQ%p20. Mty
ng 1p<210>q§gﬁm321£§ 10 <212> PRT <343> Artificial Sequence B§Z6> <223>
Description of Artificial Sequence: Synthetic peptide <400> 21 Val Leu Pro
Ala Leu Pro dn Val Val Cys 1 5 10 <210> 22 c211> 10 <212> PRT <213>

Artificial Sequencgg.<220>
Val Leu Ala Ala Leu Pro Gln
1 5

«<210> 18

<211 7

<212> PRT

<213> Artificial Sequence

<220
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 15
Val Leu Pro Ala Leu Pro Ala
1 5

<210> 16

<211> 7

«212> PRT

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 16
Gly Val Leu Pro Ala Leu Pro
1 5

<210> 17

<211l> 13

<212> PRT

<213> Artificial Sequence

<220> :
<223> Description of Artificial Sequence: Synthetic
peptide

<4Q0> 17
Leu Gln Gly Val Leu Prc Ala Leu Pro Gln val Val Cys
1 5 10

<210> 18

<21ll> 13

<212> PRT

<213> Artificial Sequence

220>

<223> Descripricon of Artificial Sequence: Synthetic
peps ide

<40C> 18

heu Pro v Tys Sro Arg Gly Val Asn Pro Val val Ser



<223> Description of Artificial Sequence: Synthetic peptide <400> 22 Leu
Gn dy Val Leu Pro Ala Leu Pro 1 5 <210> 23 <211> 3 2> PRT WO
2004/ 093897 PCT/ EP2004/ 003747 7/10 <213> Artificial Sequence <220> <223>
Descri ption ao{oAnbihdske al Sequence: Synthetic peptide <§,%3?EP 4 ;/47Val Leu
Pro Ala Leu Pro Gn 15 <210> 24 <21%R438 <212> PRT <2135 Pirl ¢ al
Sequence <220> <223> Description of Artificial Sequence: Synthetic
pepti de <400> 24 Val Val Cys Asn Tyr Arg Asp Val Arg Phe Gu Ser Ile Arg
Leu Pro 151015 dy Cys Pro Arg Ay Val Asn Pro Val. Val Ser Tyr Al a
Val Ala Lou 20 2523Q 18er Cys G n Cys Ala Len 35 <210> 25 <211> 35 <212>
PRT <213> Artifietml> Sequence <220>

<212» PRT

<213»> Axrtificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 19
Leu Pro Gly Cys
1

<210> 20

<21l> 4

<212> PRT

«213> Artificial Sequence

<220
<223> Description of Axtificial Segquence: Synthetic
peptide

<400> 20
Met Thr Arg Val
1

<210> 21

<211> 10

<212> PRT

<213> Artificial Sequence

<220
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 21 o
Val Leuw Pro Ala Leu Pro Gln Val Val Cys
1 S 10

<210> 22

<211l> 10

<2125 PRT

<213> Artificial Seguence

<2203
<223> Description of Artificial Sequence: Synthetic
peptide
<400> 22
Leu Gln Gly Val Leu Pro aAla Leu Pro 3if
1 5 )
<Zi0» 23
<2ll> 8

«2i2> PRT



<223> Description of Artificial Sequence: Synthetic peptide <400> 25 Arg .
Pro Arg Cys Arg Pro Ile Asn Ala Thr Leu Ala Val Qu Lys Gu 1 5 10 15 :Gly
Cys Pro Val Cys Ile Thr Val Asn Thr Thr Ile Cys Ala Ay Tyr 20 25 30 Cys

Pro Thr 35 <Rd0m.863:411> 1.8 2.12> 'ART 213 Artificial ce 2 >

tescript.ion of Artificial Seque- . -- p,peptide . ... ..*%Wﬁ%ﬁogssg?
PCT/ EP2004/ 003747 8/ 10 <400> 26 Ser Lys Ala Pro Pro Pro Ser Leu Pro Ser
Pro Ser Arg Leu Pro Ay 1 5 10 15 Pro Ser <210> 27 <211> 16 <212> PRT

<213> Artificial Seguenssr:sdd0z5223> Description of Artificial Sequence:
Synthetic peptide <400> 27 Ser Iqle Arg Leu Pro Gy Cys Pro Arg Ay Val Asn
Pro Val Val Ser 423>10 15 <210> 28 <211> 25 <212> DNA
<223> Dess¥iption of Artificial Sequence: Synthetic
peptide

<400> 23
Gly val Leu Pro Ala Leu Pro Gln
1 5

<210> 24

<211l> 38

<212> PRT- :
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide
<400> 24
Val Val Cys Asn Tyr Arg Asp Val Arg Phe Glu Ser Ile Arg Leu Pro
1 5 10
15

Gly Cys Pro Arg Gly Val Asn Pro Val.Val Ser Tyr Ala Val Ala Leu
20 25 30

Ser Cys Gln Cys Ala Leu
35

<210 25

<21l> 35

<212> PRT

<213> Artificial Sequence

2220>
<223> Description of Artificial Sequence: Synthetic
peptide )
<400> 25
Arg Pro Arg Cys Arg Pra Ile Asn Ala Thr Leu Ala vai Clu Lys Glu
1 5 10
15

Gly Cys Pro vVal Cys Ile Thr val Asn Thr Thr Ile Cys Ala Gly Tyr
20 25 30

Cys Pro Thr
15

<210> 26

c2ils> 18

{212 PRT

~21i3» Artificial Sequence

vescription of Artificial Sequon-z 3 stha | o
nreptide ’

[P
PR



<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
Synthetic probe <400> 28 agctcagagg gggactttcc gagag 25 <210> 29 c211> 4
<212> PRT <213> Artificial Sequence <220> <223> Description of Artificial

Sequence: SyRidghifessfeptide <400> 29 G n Val Val Cys 1 <210> <211> 17
<212> PRT <213> artificial <220> <2233, Synthetic pepti‘&%’?’%gﬁ%‘gﬁ”éb Met
"ilr Arg Val Leu dn Gy Val :,au FF,o Ale .. 7ro Gn Val val 1 5 15 WO

2004/ 093897 PCT/ EP2004/ 003747 9/10 Cys <210> 31 <211> 21 <212> PRT
<213> Artificial 2203, <223> Synthetic peptide <400> 31

Ser Lys Ala Pro Pro Pro Ser Leu Pro Ser Pro Ser Arg Leu Pro Gly
1 5 10 15

Pro Ser

<210> 27

<211> 16

<212> PRT

<213» Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

peptide

400> 27
Ser Ile Arg Lew Pro Gly Cys Pro Arg Gly Val Asn Pro Val Val Serxr
1 5 10 15

<210> 28

<211> 25

<212> DNA

<213> Artificial Sequence

«220>
<223> Description of Artificial Sequence: Synthetic

probe

<400> 28
agctcagagyg gggactitice gagag 25

<210> 29

<21i> 4

<212> PRT

<213> Artificial Sequence

<220»
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 29
Gln Val val Cys
1

<210> 30
<211> 17
<212> PRT

<213> artificial

<220>
<223> Synthetic peptide

<400> 30

Met Thr Arg Val Leu Gln Gly Val Lau £-o Ala Le: 2ro Gln Val val
1 5 . 15



Cys Ala Leu Cys Arg Arg Ser. Thr Thr Asp Cys Ay Ay Pro Lys Asp 1 5 10 15
H's Pro Leu Thr Cys 20 <210> 32 <211> 18 <212> PRT <213> Artificial
<220> <223> Synthetic peptide <400> 32 Cys Arg Arg Ser Thr Thr Asp Cys
Gy Ay Pro Lyeb&peddhs Pro Leu 1 5 10 15 Thr Cys <210 37
<212> PRT <213> Artificial <220> <223moSynthetic pept i ?ﬁfz’l@%@%g‘g Thr
Cys Asp Aso Pro .Arg Phe G n Asp Ser Ser Ser Ser Lys Ala Pro 1 5 10 15
Pro Pro Ser Leu Pro Ser Pr Ser Arg Leu f- Ay Pro Ser. Asp Thr 20 30 Pro
Ile Leu Pro G n 35 WD 2004/ 093897 PCT/ EP2004/ 003747 10/10 <210> 34 <211>
4 <212> PRT <213> Artificial <220> <223> Synthetic peptide

Cys

<210> 31
<211l> 21
«212> PRT

«213> Artificial

<220>
<223> Synthetic peptide

<4£00> 31

Sys Ala Leu Cys Arg Arg Ser Thr Thr Asp Cys Gly Gly Pro Lys Asp
5 ic 1
5

His Pro Leu Thr Cys
20

<210> 32
«211> 18
<212> PRT

<213> Artificial

<220>
<223> SBynthetic peptide

<400> 32

Cys Arg Arg Ser Thr Thr Asp Cys Gly Gly Pro Lys Asp His Pro Leu
1 5 10 i5

Thr Cys

<210> 33

<211l> 37

<212> PRT

<213> Artificial

<2205
<223> Synthetic peptide

<400> 33

Thr Cys Asp Asp Pro Arg Phe Gln Asp Ser Ser Ser Ser Lys Ala Pro
1 5 10 15

Pro Pro Ser Leu Pro Jor Dro Ser Arg Leuw f:3 Gly Pro Ser Asp Thr
20 - 30

Pre Ile Leu Pro Gln
a5



<400> 34 Pro Ala Lou Pro 1

WO 20044093897

<210>
<211>
<212>
<213>

<220>
<223

<400>

10/10

34

4

PRT
Artificial

Synthetic peptide

34

Pro Ala Leu Pro

1

PCT/EP2004/003747



