. 1 Peptides and/or proteins as well as their use for preparing a

< therapeutic and/or preventive pharnaceutical conposition The invention

concerns peptides and/or proteins, their use for preparing a therapeutic
- and/or preventive pharmaceutical conposition as well as a qrﬁ qgﬁﬁgﬁﬁcal
* conposi tion. Substances for the inhibitijon or prevention of f#
reactions, so-called imunosuppressants, which so far have been used for
prophyl axis and therapy, generally conprise two distinct groups. Firstly,
derivatives of a horgpne, i. cortlsone naturall¥ occurrlng i n the body,
and secondly, exogen--““ T O = : PESP3EBErin and its

derivatives, azat hi aﬂhenm@utm\anﬂ/@pbmhwe ﬂﬁnﬁb&uﬁczﬁ'cbmbbﬁﬁ@nSUbSt ances
possess anti- inflammatory effects but they show substantial side reactions

in long-termtherapy. Those side reactions have a |limting effect on :
| ong- t er Fhe Im¥ertion comkemh pelstldnhy'md/hnpmt&nmshemusesforapreparugeﬂhaﬂabaﬁmﬁlok‘ or
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reactions, the pathological fractures associated with cortison are to be
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by cyclosporin. Those side reactions are inevitable with both groups of compounds, and
hence it is merely a question of the duration of the therapy and of the total dose at-what point
- the therapy must be stopped.

The present invention has as its object to provide new pharmaceutical products which are
suitable for preventing or inhibiting inflammatory effects and which only show minor side
effects. A further object consists in providing long-term therapy.

In the following, the amino acids of the peptides according to the invention are referred to by
the usual abbreviations, which denote the a-amino acids.

By ,.analogues®, a peptide is understood which, by derivatisation, substitution, preferably
homologous substitution, deletion and/or insertion, is derived from the sequence of the fibrin
and in particular from the preferred sequences.

The peptides or proteins according to the invention exhibit the general formula I (SEQ ID
NO 1, 2)



LI N-C- C- Z =22 HR >R 01 JUN 2005 wherein R and R2, being
equal or different, denote hydrogen, a saturated or unsaturated

hydr ocar bon residue conprising from1 to 3, in particular up to 10, carbon
atons, Zl1-denotes a histidine or proline residue, Z2 denotes an arginine

" residue, a peptide residue or a proteinyesidue conpri5|qgﬂagug ﬂ@@la|
arginine residue, in particular conprising from2 to 30 a C

well as the salts thereof, and, f.i., also amdes, or mxtures with each
other and/or with at |east one Hurtder substance for therapeutic and/or
preventive use in hungn and/or veterjinary nedicine;, whereby-in particular._
‘only L-am no acids- :are. >prqyided.- ¢ was, coppl etely surprisi.ng that the
specified amno acid gequence prjevents the adhesion of cells fromthe

bl oodstreamto endothelial cell ggof the vascular wall and/or their
subsequent transmgration fromthe blood into the tissue: The peptides or

proteins e I m [l {SEQ ID
NO'3 to %‘W@%ﬂﬁ R difengit Yty 5685 93hR i hsRnraed onc e
bei ng eqlxdrogar ben fesidue gomprisingtfeonny do 6gamarta:thuprtaﬂ@,obadJonwmas ur at ed
hydrocarbon re5| due conprising from1l1l to 3, in particular up to 10, carbon
atons, Z notes a hi.stidine or proline residue, Arg denotes an

argl ni ne Fe5| erotesa Hgtidipe or profpgresklieor val i ne resi due,

Z denotes an arginine residue, a peptide residue or a protein residue comprising an

|-

initial arginine residue, in particular comprising from 2 to 30 amino acids,

as well as the salts thereof; and, f.i., also amides, or mixtures with each other and/or with af
least one further substance for therapeutic and/or preventive use in human and/or veterinary
- medicine; whereby in particular only L-amino acids-are provided. -

It was completely surprising that the specified amino acid sequence prevents the adhesion of
cells from the bloodstream to endothelial cells of the vascular wall and/or their subsequent
transmigration from the blood into the tissue.

The peptides or proteins according to the invention exhibit the general formula II (SEQ ID
NO 3t0 10)
H O
R, | i
> N-C=~C-2Z,~Arg - 23 —Z4~ Zs
R, ' e
H
‘wherein R; and R;, bein_g equé.l'-for different, denote hydrogen, a saturated or unsaturated
hydrocarbon residue comprising from 1 to 3, in particular up to 10, carbon atoms,

e 2y denotes a histidine or proline residue,
Arg  denotes an arginine residue

Zs denotes a proline or valine residue,

Zs denotes a leucine or valine residue,

Zs denotes a protein residue or a peptide residue, in particular comprising from 2 to 30
amino acids, t N |
or an alcohol residue comprising from 1 to 3, in particular hp to 10, carbon atoms,

* .. Or an organic or inorganic base residue,




Z4 denotes a leucine or valine residue, Z5 denotes a protein residue or a
peptide residue, in particular conprising from2 to 30 am no acids, or an
al cohol residue conprising froml to 3, in particular up to 10, carbon
atons, or an organic or inorganic base residue, 01 JUN 200.5 as well as
“the salts thereof, and, f.i., also amdes, or mxtures with gagg c?mﬁr
and/or with at |east one further substance for therapeuticg n Nr
preventive use in human and/or veterinary rmedicine, whereby in particular
only L-am no acids are .provided. It was conpletely surprising that parts of
t he sequence, peptides or fragnents of the fibrinogen exhibit o
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pr ot hr ontherapyt. KXtheriside tegctions meyy substartiatlydereled ofif, since tHdsb sabsepepd ondgs A and
E. from thertt Rith %Qﬂ:?ﬂ-lir%aﬂd%?fgﬂﬂelﬁﬁre ft#?%ét&%ﬂ& ehc® ib ngﬁi‘e%{éﬁea%véﬂgl(} byt s
iologically active for L brin and TiDbrin cleavage products are
gener at edhe RkesyiRsrnthe blgpdrldug, the pompesitiomef the sathersuek as granwloexses, -
coagul at ii@fphdcyfes avdl inibrddfits, daimAS undffectdd®olthfTHEnathR] hfefle protdsamatory,

traumati c_or, degenerative genesis._. The formation of A fibrin as nedi ated by
t hr onbi n TFENBIS e&&ﬂlgﬁ iﬂfﬁ}cgtagm%feﬁ?%égéh%lpﬁd {%a%mf&%g%f qui ckly -

Fibrinogen is produced in the liver and, in this form, is biologically inactive and normally is
provided in the blood at concentrations of around 3 g/1. By proteolytic cleavage of the
proenzyme prothrombin, thrombin is formed which cleaves off the fibrinopeptides A and B
from the fibrinogen. In doing so, fibrinogen is transformed into its biologically active form.
Fibrin and fibrin cleavage products are generated.

Thrombin is formed during each activation of the blood coagulation, i.e. with each damage

to the tissue, be it of inflammatory, traumatic or degenerative genesis. The formation of
fibrin as mediated by thrombin is basically a protective process with the purpose of quickly
sealing any defects caused to the vascular system. However, the formation of fibrinis alsoa -
pathogenic process. The appearance of a fibrin thrombus as the triggering cause of cardiac
infarction is one of the most prominent problems in human medicine.

The role which fibrin plays during the extravastation of inflammatory cells from the
bloodstream into the tissue, which, on the one hand, is a desired process of the defence
against pathogenic microorganisms or tumour cells occurring in the tissue, but, on the other
hand, is a process which, by itself, induces or prolongues damage done to the tissue, has so




sealing any defects caused to the vascular system However, the formation
“of fibrinis also a pathogenic process. The appearance of a fibrin
thronbus as the triggering cause of cardiac infarction is one of the nost
prominent problens in human nmedicine. The role which fibrin plays during

- the extravastation of inflammatory cells, fromthe bloodstre b t he

ti ssue, which, on the one hand, is a des? r ed process of th éﬁfﬂeﬁg

agai nst pat hogeni c m croorgani snms or tumour cells occurring in the tissue,
but, on the other hand, is a process which, by itself, induces or
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cells via térm nu e sequence to Bbeta
and to c@lqoslstirwm h}émebnmﬂ@s ﬁmwAﬁb@asth@febr lﬁ@dmeq@&méhmm)md t her eby

| eadi ng gﬁn§ﬁ§rﬁgﬁe\0§10@ﬂs 8 els@psm gration of cells into the tissue. The

pepti des or telns according to the invention may prevent the adhesion of
cells from the bl oodstreamto endothelial cells of the vascul ar wall

and/ or t gk eﬁﬁﬂbﬁ%ﬂ iéﬁﬂélns hERGRE 88 ﬂfellﬁ%nftlbﬁ@i’adyfiﬂe@nﬂﬂﬁ adhésfort Hicells HOHE. A
pepti de %§ﬂ§ i n _accor to.the invention Ofd%ﬁgmﬁr raI fornula I,
wher ei n Tgam tg epe ‘ﬂl‘? ceilseidhe Vs melldy am no aci d
-sequencet@ﬁﬁ@g&dﬁoﬁiﬂi&tﬂ)hemsadir;tst}iqﬁss&es.g Au du Al a Pro Ser Leu Arg Pro
Ala Pro Pro Pro Ile Ser Ay Ay @y Tyr Arg and Z1 denotes a histidine

residue, Arg denotes an arginine residue, Z3 denotes a proline residue,
Z4 denot éspeptide ot prodein as¢ardimg tp theviovendion] o thengdneead frnmuda i whergiepbadenptey on

or adher h@gpﬁ& fefi@ud asnptisihg YR followiHiSaminb abi sef®inde (S PR3Pl e that

inflammatory cells are retal ned at the endothelial cells of the wvascul ar
walls of arteries and veins, and such cells are prevented from renaining
at the ysa cullgs walys, Atrguschel ng}mre\pﬂﬂt eql’nfrosu nf meratAlrgwg Phe t ASsue
anyfurt ? eplde tein Iaﬁ r al for la I'l, wherein Z5
denot es ropep [Ye FES d c fhr i %g { YowlHh aff$o acid sequence
(SEQID NO 12): Glu Arg Hs An Ser Ala Q/s Lys Asp Ser Asp Trp Pro

and Z; denotes a histidine residue,
Arg denotes an arginine residue,
Zs denotes a proline residue, -

Z4 denotes a leucine residue,

prevents fibrin fragments from depositing on or adhering to the vascular wall. Thus, it is
rendered impossible that inflammatory cells are retained at the endothelial cells of the
vascular walls of arteries and veins, and such cells are prevented from remaining at the
vascular walls, thus being prevented from infiltrating the tissue any further.

A peptide or protein of the general formula I, wherein Zs denotes a peptide residue
comprising the following amino acid sequence (SEQ ID NO 12):

Glu Arg His Gln Ser Ala Cys Lys Asp Ser Asp Trp Pro
" Phe Cys Ser Asp Glu Asp Trp Asn Tyr ~ Lys

and 7, denotes a proline residue,
Arg  denotes an arginine residue,
Zs denotes a valine residue,
Z4 denotes a valine residue,




Phe Cys Ser Asp Qu Asp Tip Asn Tyr Lys and Z1 denotes a proline residue,
Arg denotes an arginine residue, Z3 denotes a valine residue, Z4 denotes a
valine residue, 5 0 1 JUN 2005 has the effect of preventing the cells of

t he peripheral blood fromadhering to fibrin or fibrin fragnents, hence
~prohibiting their mgration in the tissug. The described c| eaiaaa Eoducts
are also known in the literature as peptide Bbeta and pe ilddl 2@ a. Said
above nenti oned proadhesi ve and promigratory path is a conpletely new one
for the system ntrol|ing the mgration of cells fromthe blood into
the tissU®s thﬁ?f?%t P Y?rttwgd?le £ells gfit g"r Poinhgtal blood [fioak adheping e fbiiner Bbdn a

and al so fepnivaR h&&eﬁﬂb]ﬂbﬁlngﬁﬁﬁfﬁﬁg aflon fifthe tiBgiRt | des according to the B
i nvention are suitable as therapeutic agents for humans and aninals in
order to block the mgration of cells fromthe blood into the tissue.
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in other places are not to be expect ed or only to a limted extent.
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based upon .arterj osclerotic and ofic diseases and can inereased
fibrin 8@5{5‘&1{ Wﬁ’ﬁﬁ mgzas that patho Owal fide 5&?% ecsuEinggBther plagegireaobiecks | ent |y
sui t abl eexpeatedtdr@npy @paliditedbxteht. a phar maceuti cal conposition which
acconplishes the transportation of a further drug substance to human or

ani mal endothelial cells. In doing so, the drug
= Preferable and completely unexpected fields of application for the peptides and/or proteins

according to the invention consist in the preparation of pharmaceutical compositions for the
.therapy or prevention of local and/or generalized inflammations in the body in case of
infectious genesis, based upon an auto-immune reaction, based upon a rheumatic disease,
based upon a disorder in the immune system, based upon a genetic disease, for the
prevention and/or therapy of the rejection occurring after organ transplants, of arteriai
sclerosis, of a reperfusion trauma, based upon arteriosclerotic and/or thrombotic diseases and
an increased fibrin deposition. Such a peptide, in particular Bbeta, is also exceliently snitable
for the preparation of a pharmaceutical composition which accomplishes the transportation
of a further drug substance to human or animal endothelial cells. In doing so, the drug
substance to be transported is coupled to the peptide at one end and then, via VE-cadherin,
deposits on a free spot of the vascular wall, i.e. on an endothelial cell.

In the following, the invention is explained in further detail by wéy of examples.
Example 1:

Preparation of the fibrinogen cleavage products:




~substance to be transported is coupled to the peptide at one end and then,
via VE-cadherin, deposits on a free spot of the vascular wall, i.e. on an
endothelial cell. In the following, the invention is explained in further

detail by way of exanples. Exanple 1. Preparation of the fibrinogen

- cl eavage products: 6 0 1 JUN 2005 Non- po%yrreri zi ng degradilt ;110 r ﬁﬁcts of
fibrinogen were obtai ned by neans of a econposition inv |Mc@ ogen

brom de according to Blonback et al. (Nature 1968, 218; 130-134). The
fibrinogen thus degraded |l argely consists of a 63 kD fragnent, i.e. the N
t er m nal Ntinspdljmemzikg degradidisi, praduttsoifibriregsn Aatpdtaainbdibynieatslof 8Bbet a--chai n

1-118 - - -chain 1-7 t ' o b i _
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Bbet a- c hdgﬂsl 3t rlde dibsinosen bus dogreded larashintonsisef a63i kI fragmmmsky. theNt hr ee
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er to block thronmbin activity. The NDSK-I I
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t hus obt SPRER-CREhL/8t BPrasr P NI ANRSK mippshibrinopsptideszh andsB)h e
'gamga-'z ggai-mniqhﬁ{s amlird aké_lidiﬁ)“f th@Alamha@ dnd\BiSdfa-Withns WER cgeagfed N@SHf K/E}Y\ﬂﬁorhbiﬂé(ted
with units akinase- sm_npgen-activataor (u 0 SSES..
Technacl 315 B TR RaniaB Fovan Biiattiteand sebsebiirily ese iogid

st opped viisdprépyiflhghpimsphet iy bsdet foolptk fHrombinctetivith S HEDEBSKHAtHuk wbtained

bt ai ned .}, S« f BRI ' ti trol,
econd 1 Pomifiah LARPRECRAR 17%; BREGIBRERHL 11 o e BEATLIE hcts

referred to as FCB-2 according to N euwenhui zen et al. (Biochem Bi ophys

fct a 1 3831_1 ?ﬁﬁﬁo o&ﬁﬁrﬁ%ﬁ,upmisgb | STAVIagR %Qﬁﬁ&ﬁ&vi\gﬁi@ ﬂﬁ&%@&i&aféebgi ng

.treate .cyanogen br e, - S rof.ein having.a size o

and consPSPEIYIECX; lgtb‘f‘?é‘?rc(l?gﬁg OQ@S%B,C%B%%%&’ %W Ayirigoior Qﬂﬁlﬁ%‘grﬂtrﬁ&ai n

05- 265." Hae reaotidn olas pioppabeith StrthivbpHenpinesthylsudifongbfhicridel TheDIDFKaPptate wer e

added‘tofﬁﬁir%%ﬁ%?i\lﬁsrkaﬂ]ﬁakn hﬁl‘fﬁﬁ’o rePti&lé'g not result in any change to the
rthe 1o )

protein OW ng, reterre 0 as’' FCB-2-thr). For the purpose of
“further negative controls, culture nedium (RPM of Messrs. Life techn.

I'nc., Paiagkyheohiiie dRfrol, aQBEGH HAkBN W QBRI ddPorR RV BoriitEen S-EVARYRSIIY WWas
i nacti vat ed RPM -t hr) or was treated wth uPA as abovée_ and was

i nactiv afgﬁfr? s E ?_acggg}p&tg Njeuwenhuizen et al. (Biochem Biophys Acta 1983, 755;

- 531-533), which cleavage products were produced by being treated with cyanogen bromide.
FCB-2 is a protein having a size of 43 kD and consists of Aalpha-chain 148-208, Bbeta-

chain 191-305 and gamma-chain 95-265. For control purposes, thrombin and
diisopropylfluorophosphate were added to said protein. That, however, did not result in any

change to the protein (in the following, referred to as FCB-2-thr).”

For the purpose of further negative controls, culture medium (RPMI of Messrs. Life techn.
Inc., Paisky, UK) was treated with thrombin as above and, subsequently, was inactivated
- (RPMI-thr) or was treated with uPA as above and was inactivated (RPMI-uPA).

Example 2:

Peptide Aalpha (SEQ ID NO 12) corresponds to amino acids 1 to 28 of the aipha-chain of
the fibrin and is identical to amino acids 17 to 45 of the Aalpha-chain of the fibrinogen:

Gly Pro Arg Val Val Glu Arg His Gln Ser Ala Cys Lys
Asp Ser Asp Trp Pro Phe Cys Ser Asp Glu Asp Trp Asn.
Tyr Lys




~Peptide Aal pha (SEQ ID NO 12) corresponds to anmno acids 1 to 28 of the

al pha-chain of the fibrin and is identical to amno acids 17 to 45 of the
Aal pha-chain of the fibrinogen: Ay Pro Arg Val Val Qu Arg H's A n Ser Ala
Cys Lys Asp Ser Asp Trp Pro Phe Cys Ser Asp Qu Asp Trp Asn. Tyr Lys 7 0
-1 JUN 2005 Peptide Bbeta (SEQ IN NO 11) ,forresponds to amno acids 1 to 28
of the beta-chain of the fibrin, whichis identical to anind JN 28055 to
43 of the Bbeta-chain of the fibrinogen, which exhibits the follow ng
sequence: Gy Hs Arg Pro Leu Asp Lys Lys Arg Qu GQu Ala Pro Ser Leu Arg
Pro Al a PeptiderBbdta (SEQ ENIO 1E) yordspofillsto afyino Acids Byo 2P pf therbgtaschain of the

Car i no” RN WEHIEReREN o Sigdcdy (& 654 noBRHE R e RRERGS g) |
pept i desexi@bésthsfﬂltlmmgzs@dumeneans of a solid-phase peptide synthesis
accordi ng to Merrifield RB., J. Aner. Chem Soc. 1963; 85, 2149-2154,

using a rrultl Ewg pepti de synt hesi zer. The crude peptides were purified by
pr epar at G r sédE phRER Hbew viAsPa Wyel eddF| 706- 161ucyéilu coflgm Pro

accor di nSeltO Esgel hagt Bro anAIMul ipgs Hpr&hr et ogreaphged 984149: Gly asGip! |
as Henschen A., Hupe K P. and Lottspeich F. Hi gh Performance Liquid

Chr onat og‘%ph@rg/ 1985. As control peptides, peptides of the sane |ength
but conpri SI ng a random zed anm no acid sequence were used. Exanple 3:

455 o SO OLEP P o gs ©
per i t one@arpifithk. Pplandéimm 0¥, IvdkmeraChemdBegy 1081; 3e 8464840 bott peptides Were
| nvest. ﬂ%§ me%gs o%gzmlc’l—’ ?ﬁass%&ﬁ) ide {}%ﬂ}es{s bt &g %%ﬁﬁb’ﬁ Ppepar ed

were inj ect helr tall | oW n of human

NDSK- | | Agyer1Gee QﬂC- Fa%% eR19%2 134, yooe g reyltiple p’tepﬂge %%ef er. 48 cruds
peptides were purified by preparatlve reversed-phase HPLC via a Nucleosil 100-10, C18-
column according to Engelhart H. and Miiller H. Chromatography 1984 19:77 as well as
Henschen A., Hupe K.P. and Lottspeich F. High Performance Liquid Chromatography VCH
1985. As control peptides, peptides of the same length but comprising a randomized amino

acid sequence were used.
Example 3:
HU-SCID mouse-model:

Human skin was transplanted onto the backs of SCID mice, and two weeks later human
Iymphocytes were injected into the peritoneum. The proceedings were according to
Petzelbauer et al. (J. Invest. Dermatol. 1996, 107; 576-581). Then, fifteen mice thus prepared
were injected in their tail veins with the following:

a) 100 pg of human NDSK-II

b) 100 pg of human FCB-2

c) 100 pg of peptide Aalpha

d) 100 pg of peptide Bbeta

e) 100 pg of randomized Aalpha
f) 100 pg of randomized Bbeta

Twenty-four hours later, the human skin was removed and the number of inflammatory sites,
expressed in cells per 0.3 mm?, was evaluated and the mean value was determined with a
standard deviation.




~d) 100 g of peptide Bbeta e) 100 g of random zed Aal pha f) 100 g of
random zed Bbeta Twenty-four hours |ater, the human skin was renoved and
t he nunber of inflanmatory sites, expressed in cells per 0.3 mm
was. eval uated and the nmean value was determned with a standard devi ati on.
-8 For a: 22 +/ 2.8 for b:9+/-2.1 for c:431-1.1 ford:6+/-1.1 fore:5+/-1.2
for f.7+/-1.3 0 1 JUN 2005 That allows the conclusion that) KON 1200Eauses
i nfl ammati ons, and hence said protein was used as a pat hogeni ¢ substance.
The ot her conpounds per se do not exhibit any significant increase in the
anount of inflammtory cells. Conparative exanple 4: Fifteen m ce according
to Exarrplf%r%:ﬂ werg_ bRjected in-their tail veins with 100 g of “human NDSK-TT1
and 100 g of random zed pepti de Aal pha. Further proceedi ngs were according
to Exanplier®. Per-B13 nm 23 +/- 3.5 inflammatory sites could be
det er m nggy c-Coqpar i ve exanple 5: Fifteen mce according to Exanple 3 were
injected jn their tail veins with 100 g of hunman NDSK-I| according to '
Exanpl e fordy pod- blof random zed peptide Bbeta. Further proceedi ngs were
accordi ngot® Esampie 3. Per 0.3 nm 24 +/- 2 inflammtory sites could be
\?ﬂ ﬁrm n%gr.f:Exgn;g_l E36' Fifteen mce according to Exanple 3 were inj ected
That allows the conclusion that NDSK-II causes inflammations, and hence said protein was
used as a pathogenic substance. The other compounds per se do not exhibit any significant

increase in the amount of inflammatory cells.
Comparative example 4:
Fifteen mice according to Example 3 were injected in their tail veins with

100 pg of human NDSK-II and
100 pg of randomized peptide Aalpha.

Further proceedings were according to Example 3. Per 0.3 mm?, 23 +/- 3.5 inflammatory
sites could be determined.

Comparative example 5:
Fifteen mice according to Example 3 were injected in their tail veins with

100 pg of human NDSK-II according to Example 1 and
100 pg of randomized peptide Bbeta.

Further proceedings were according to Example 3. Per 0.3 mm?, 24 +/- 2 inflammatory sites
could be determined.

Example 6:
Fifteen mice according to Example 3 were injected with

100 pg of human NDSK—II and




100 g of human NDSK-11 and 9 100 g of synthesized peptide Aalpha. p 1 JUN
2005 Further proceedings were according to Exanple 3. Per 0.3 mm 21 +/-
2.2 inflammatory sites could be determ ned. Exanple 7: Fifteen mce
according to Exanple 3 were injected in their tail veins with 100 g of
~human NDSK-11 and 100 g of synthesized pspti de Bbeta. Further proceedings
were according to Exanple 3. Per 0.3 mm “14 +/- 2 inflammtory si ﬁ coul d
be determ ned. Exanples 4 to 7 show that peptide Bbeta bl (ﬂcksﬁm/r@ cytic

i nfl ammati on. Conparative exanple 8: Endothelial cells from human unbili cal
vei ns ( HMEG)g slerysthesizedpeptiderAalphaed f | uorescent dye (Cel |l Tracker Orange,
1 1/m, Mlecular Probes, Eugene, OR) and were dispersed on _a collagen
matri x (Col |l aboratiyve Bionedical Products, Bedford, MA).. Upon confluence
of the drigthenprocesdings were ageariingde Zxamplech Pet @ 3muf,2d d-/c22linflgP@MOYY ( 105
cell's pergiocoim beREERHinsit h a green fluorescent dye (Cell Tracker Geen, 1
| /m, Mol ecular Probes of Messrs. Eugene, Oigon) were superinposed.
Thereafter, the cells were incubated at 37C for twelve hours. Adhering
celI's thaixahggle fransm grated into the gel were photographed with a

| aser-scan mcroscope, were converted into pixels and were eval uated by
means of an ,NIH inage" according to Groger et al. (J. Inmmunol. Method
1999; 22ZFiftddhlmidArcortingwa Exhapds diverd mjededddn Miehetail Reinswither of adher ent
cells per 0.1 nmsuch as nentioned under "adhesion". It was feasible to
determ ne the nunber of mgrated cells per 0.04 nmm such as nentioned under
"m grati df0.pgofdumeaNDEKoB and three tines three trials was eval uated -

toget her 1ot fy dMendtandppdhtideHdtd on. 10 0 1 JUN 2005 adhesi onmigration

Further proceedings were according to Example 3. Per 0.3 mm?, 14 +/- 2 inflammatory sites
could be determined.

Examples 4 to 7 show that peptide Bbeta blocks lymphocytic inflammation.
Comparative example 8:

Endothelial cells from human umbilical veins (HUVEC) were marked with a red fluorescent
dye (Cell Tracker Orange, 1 pl/ml, Molecular Probes, Eugene, OR) and were dispersed on a
collagen matrix (Collaborative Biomedical Products, Bedford, MA). Upon confluence of the
endothelial cells, peripheral mononuclear blood cells (PBMC) (10° cells per 25 mm?)
marked with a green fluorescent dye (Cell Tracker Green, 1 pl/ml, Molecular Probes of
Messrs. Eugene, Origon) were superimposed. Thereafier, the cells were incubated at 37°C
for twelve hours.

Adhering cells that had transmigrated into the gel were photographed with a laser-scan
microscope, were converted into pixels and were evaluated by means of an ,,NIH image*
“according to Groger et al. (J. Immunol. Method 1999; 222: 101-109).

It was feasible to determine the number of adherent cells per 0.1 mm? such as mentioned
under ,,adhesion®. It was feasible to determine the number of migrated cells per 0.04 mm?
such as mentioned under ,;migration®. The mean value of three times three trials was
evaluated together with the standard deviation.



a) RPM -uPAO0.1 g/m 40 +/- 44 +/- 3 1.0 g/ m 38+/-25+/-2 10.0 g/ mM 32 +/- 45
+/- 1 b) NDSKO.1 g/m 31 +/- 186 +/- 3 1.0 g/m 35 +/- 185 +/- 2 10.0

g/ m 36+/-246+/-3 ¢c) NDSK-110.1 g/m 55 +/- 2112 +/- 5 1.0 g/ mM 67 +/- 3119
+/- 12 10.0 g/m 65 +/- 3119 +/- 10 d) NDSK-uPAO.1 g/ m 58+/-310+/-2 1.0

g/ mM 60+/-3.514 +1-3 10.0 g/ mM 65 +/- 318+/-1.5 e) FCB20.1 g/ m 30 +/- 266+/ -4
1.0 g/m 10 +/- 103+/-2 10.0 g/ 21+/- 75%1-4 f) FCB-2-throf1] JUN 2005
g/m2.0+/-126+/-5 1.0 g/m 23 +/- 137+/-5 10.0 g/ m 26+!- 114+/-2 Q)

RPM -thr0.1 g/m 29 +/- 154+/-5 1.0 g/nm 26 +/- 145+1-5 10.0 g/ m 41 +/-
205+1-4 That allows the conclusion thatads8K || resul pygratiosi gni fi cant
mgratio Apher al - nonocel aj cells (PBM)_ 40 a greater

ext ent t%ergil\l}[/I)gﬁKl-sﬁPA andoﬁtel%léc)lgﬂlexhi bi télou'léa% hogeni c ac%f/%i%y. None of the
controls a), b), e), f) hfd@mlresul t ed8it-Any signifiédht2 migration. 11
Exanple 9: 0 1 JUN 2005180Q.8m®f NDSK- I3b 4angl Bbeta or Bheta random zed were
added to the collagen matrix according to Exanple 8 conprising the
suspensi on of PBMC, and further proceedings were in accordance with

Exanpl e 8) NDSK 0.1 pg/ml 31+/-18 6 +/-3
1.0 pg/ml 35+/-18 5+/-2
10.0 pg/ml 36 +/- 24 6+-3
c) NDSK-II 0.1 pg/ml 55 +/-21 C124- 5
1.0 pg/ml 67 +/- 31 19 +/-12
10.0 pg/ml 65 +/- 31 19 +/- 10
d) NDSK-uPA 0.1 pg/ml 58 +/-3 10+/- 2
1.0 pg/ml 60 +/-3.5 14+/- 3
10.0 pg/ml 65 +/-3 18 +/- 1.5
e) FCB2 0.1 pg/ml 30 +/- 26 6+- 4
1.0 pg/ml 10 +/- 10 34/- 2
10.0 pg/ml 21+/- 7 5+/- 4
f) FCB-2-thr 0.1 pg/ml C20+-12 6+- 5
1.0 pg/ml 23 +/-13 T+H- 5
10.0 pg/ml 26 +/- 11 4+/- 2
g) RPMI-thr 0.1 pg/ml 29 +/- 15 4+4/-5
1.0 pg/ml 26 +/- 14 5+/- 5
10.0 pg/ml 41 +/- 20 5+/- 4

That allows the conclusion that NDSK-II results in significant migrations of periptierai
blood-monocellular cells (PBMC) to a greater extent than NDSK-uPA and hence exhibits
pathogenic activity. None of the controls a), b), €), f) and g) resulted in any significant

migration.




~adhesionm gration a)no addition of NDSK-1138 +/- 156 +/- 4 b)only 100 g of
NDSK- 1173 +/- 2916 +/- 7 ¢)10 g of Bbeta + NDSK-1163 +/- 337 +/- 4 d)100 ¢

of Bbeta + NDSK-1147 +/- 345 +/- 4 e)1000 g of Bbeta + NDSK-1152 +/- 2710

+/- 6 f)10 g of Bbeta random zed + NDSK-I1177+/-3316 +/- 6 g)100 g of Bbeta

random zed + NDSK-1186 +/-- 3515 +/- 6 1000 g of Bbeta random zed +
NDSK-1178+/.-31.13 +/- 8 As can be gathered fromthose testN{) M[ZE

pepti de Bbeta bl ocks inflammuations. . Exanple 10: 100 g of ONDS b

Aal pha or ha random zed were added to the collagen matrix according to
Example & bﬁﬁ?95|ng t he suspension of PBMC, and further proceedi ngs were

i n accordance vm th Exarrpl e 8. a)no addition of NDSK-I1adhesion mgration

42+/ - 610+, /-1 on NDSK-1196+/-11. .24 +/- 3 c¢)10 g of Aal pha +

NDSK- | | 690Qmg 0f SKfII ang Bhetpor Boeia rapdosrized wripKded tp3he collagen matrix 6

e) 1000 g aedorddkREExIm dﬂéﬂr@slﬁ% the@ih%eﬁéron%f PBMC Sl fudfdr PRGccEE QWe?eEd +
NDSK- 1 1 70+/ - 625 +/ - ha random zed + NDSK-1165 + 1624

+ - 3 h) Iegsoriagree wih “n%tom zed + NDSK—I | 70 +/- 1226 +/- 3 As can be
gathered fromthe test results, peptide Aal pha bl ocks the migration of PBMC
only partially. 12 Exanple 11: 0 1 JUN 2005 Si ncgh PBNC substantl ally
consists of a mxture of |ynphocytes and nmonocyt & #iHBR yt es

i nstead ej PBREafdgionof SRKHIEs 8- 10) were used B&+Exlainpl e 631-/-4

b) only 100 pg of NDSK-II ' 73 +/- 29 16 +/-7
c) 10 pg of Bbeta + NDSK-II 63 +/- 33 7+-4
d) 100 pg of Bbeta + NDSK-II 47 +/- 34 5+/-4
e) 1000 pg of Bbeta + NDSK-II 52 +/- 27 10+/-6
) 10 pg of Bbeta randomized + NDSK-II 77 +/-33 16 +/-6
2) 100 pg of Bbeta randomized + NDSK-II 86 +/--35 15+/-6
h) 1000 pg of Bbeta randomized + NDSK-II 78 +/-31 - 13+4/-8

As can be gathered from those test results, peptide Bbeta blocks inflammations.
Example 10:
100 pg of NDSK-II and Aalpha or Aalpha randomized were added to the collagen matrix

according to Example 8 comprising the suspension of PBMC, and further proceedings were
in accordance with Example 8.

adhesion migration
a) no addition of NDSK-II 42+/- 6 10+/-1
b) only NDSK-II 96 +/-11 . 24+/-3
c) 10 pg of Aalpha + NDSK-II 69 +/- 12 21 +/-4
d) 100 pg of Aalpha + NDSK-II 73 +/- 13 15+/-6
e) 1000 ug of Aalpha + NDSK-II ‘ T 70+- 6 0 13 +4/-5
f) 10 pg of Aalpha randomized + NDSK-II 70+/- 6 25+/-2
g) 100 pg of Aalpha randomized + NDSK-II 65 +/- 16 24 +/-3
h) 1000 pg of Aalpha randomized + NDSK-II 70 +/- 12 26 +/-3

As can be gathered from the test results, peptide Aalpha blocks the migration of PBMC only
partially.




100 g of NDSK-uPA or 100 g of NDSK-I11, respectively, and Aal pha or Bbeta,
respectively, were added to the collagen matrix according to Exanple 8
conprising endothelial cells and | ynphocytes. adhesi onm gration a)no

addi ti on68+/- 816 +/- 3 b)NDSK- uPA143+/-1153 +/- 5 c)NDSK-11119+!- 1143 +/-
-4 d)only 100 g of Bbeta58 +/- 1814 +/- 2e) NDSK- uPA + 100 g %f Bﬁﬁ\}amﬂ-
819+/-.2 f)YNDSK-11 + 100 g of Bbeta74+ 12817 +/- 3 g)only 108 § 2005

Aal pha77+/- 418 +/- 1 h)NDSK-uPA + 100 g of Aal phal31+/- 440 +/- 3

i )NDSK-11 + 100 g of Aal phal31+/- 444 +/- 4 j)only 100 g of Bbeta

randomi zdkagple 15519+/ -1 k) NDSK- uPA + 100 g of Bbeta random zed134 +/- 1346
+/- 4 1)NDSK-11 + 100 g of Bbeta random zedl120 +/- 1242 +/- 4 Those test
results show 1) that both NDSK-I1 and NDSK-uPA pronote |ynphocytic

i nf | ammaSitne PEMEsupstpatially ®ipsists of empixéire bf lymiphokyes arsl inpneytasypure adhesi on
and m gr a4 el UGS B\eEK: @%W_ iige Aal pha

exhi bi ts%ﬂ&c(})’tgsi ng qa&g%Pi Vi t)lﬁ?é%/r\}ni ch suggégjto‘s%rte\r,%g'tga?ﬂ%xé re%lqai] pha-chain is
not required for inducing the adhesion and migration of the |ynphocytes.

Exanpl e 180 pghe NDSKe@N 8gR0/RE 6f NDSKCHOfesidta0elM dnd AXpRPbEBYcta, €XCept for
pure rmnoc%t es B,el ng qt;%ﬁs |thnsti.\lad of tIr%(cr’r’;p ocytes._ 100 %8of NDSK- uPA or 100
g of NDSREPRetveDs etk pdfef o e goliagemat i Aepeitine e BXAMPIES CPmRBTRE 2 od

Aal pha, Bhddithelml celbradiympbodibest a. 13 0 1 JUN 2005 adhesi onm grati on a)no
addi ti on43+/-87+/ -1 b) NDSK- uPA48 +/-1010 +/- 2

adhesion migration
a) no addition 68 +/- 8 16 +/-3
b) NDSK-uPA 143 +/-11 53 +/-5
c) NDSK-II 119+/-11 43 +/-4
d) only 100 ng of Bbeta 58 +/- 18 14 +/-1
€) NDSK-uPA + 100 pg of Bbeta 74+/- 8 19+/-2
f) NDSK-II + 100 pg of Bbeta 74 +/- 8 17 +/-3
g) only 100 pg of Aalpha : 77 +/- 4 18 +/-1
h) NDSK-uPA + 100 pg of Aalpha 131+#- 4 40+/-3
i) NDSK-II + 100 pg of Aalpha 131+/- 4 44+/-4
)] only 100 pg of Bbeta randomized 75+/- 5 19+/-1

134+/-13  46+/-4
120+/-12  42+/-4

k) NDSK-uPA + 100 pg of Bbeta randomized
. 1) . NDSK-I+ 100 pg of Bbeta randomized

Those test results show
1) that both NDSK-IT and NDSK-uPA promote lymphocytic inflammation,

2) that peptide Bbeta completely blocks the lymphocytic adhesion and migration
induced by NDSK-II and NDSK-uPA, whereas peptide Aalpha exhibits no blocking
* activity, which suggests that the free alpha-chain is not required for inducing the
adhesion and migration of the lymphocytes.

Example 12:
The proceedings were in accordance with Example 11, except for pure monocytes being

used instead of lymphocytes. 100 pg of NDSK-uPA or 100 pg of NDSK-II, respectively,
was added to peptide Aalpha, randomized Aalpha, Bbeta or randomized Bbeta.



C) NDSK-1190+!-1119 +/- 6 d)100 g of Bbeta59+/-75 +/- 1 e)NDSK-uPA + 100 g
~of Bbeta6l +/-118 +/- 3 f).NDSK-11 + 100 g of Bbeta70+/-77 +/- 5 g)100 g of
Bbet a random zed40+/ - 76+/ -1 h) NDSK- uPA + 100 g of Bbeta random zed45+/-58
+/- 3 g)NDSK-11 + 100 g of Bbeta random zed92 +/-1020 +/- 7 j)100 g of

- Aal pha59+/-65 +/- 1 k) NDSK-uPA + 100 g Aal pha62+/ - 48 +/ - =11+
100 g of Aal pha68 +/-109 +/- 6 n) 100 g 8% Aal pha random ze&gﬂjd@lﬁﬁl

n) NDSK- uPA + 100 g of Aal pha random zed50 +/-1010 +/- 4 Oo)NDSK-11 + 100 g
of Aal pha random zed108+/-821 +/- 5 Those test results show that only
NDSK- 11 and not NDSK-uPA pronpotes the mgration of nonocytes, which neans
that both the al pha-chain and the beta-chain hav . exhi bt _a.free
N-term nal end and bl ock the migration of the nog%%egltogls. Exhg%fléﬁl& The
proceedi Ahs wepedditionccor dance with Exanple 11, wi#dt/-p8re | Yrphbcyt es bei ng
used. 1890 g §pHRFEAUPA or 100 g of NDSK-I1, respegfijgel yjouas added to
the short’ peptide salts derived fromAalpha Ay Pro Arg (Pro)-NH2 acetate
(Aal pha gkri vé@%’)ﬂ or derived fromBbeta Ay Hi gohf’ler ol -fet at e
(Bbeta dgyivajoyayof8befd0 addition b) NDSK-uPA §9+NDJK-115d)-1only 100 g

Oh oot 2cer! YR Sp) SIS URRst100 © OF et Gt gt vey 1 NESKCTT

adhesi onfii gr aNDSK-6D#/100 Ag4fBbeth 149 +/- 1257 +/-B+- 7  T+/-5
g) 100 pg of Bbeta randomized 40 +/- 7 6+/-1
h) NDSK-uPA + 100 pg of Bbeta randomized 45+/- 5 8+/-3
g) NDSK-II + 100 pg of Bbeta randomized 92+/-10  20+/-7
i) 100 pg of Aalpha 59+/- 6 5+/-1
k) NDSK-uPA + 100 pg of Aalpha 62 +/- 4 8+/-5
D NDSK-II + 100 pg of Aalpha 68 +/- 10 9+/-6
m) 100 pg of Aalpha randomized 58+/- 7 6+/-1
n) NDSK-uPA + 100 pg of Aalpha randomized 50 +/- 10 10+/- 4
o) NDSK-II + 100 pg of Aalpha randomized - 108+/- 8  21+/-5

Those test results show that only NDSK-II and not NDSK-uPA promotes the migration of
monocytes, which means that both the alpha-chain and the beta-chain have to exhibii a free
N-terminal end and block the migration of the monocytes.

Example 13:

The proceedings were in accordance with Example 11, with pure lymphocytes being used.
100 pg of NDSK-uPA or 100 pg of NDSK-II, respectively, was added to the short peptide
salts derived from Aalpha Gly Pro Arg (Pro)-NH, acetate (Aalpha derivative) or derived
from Bbeta Gly His Arg Pro-OH acetate (Bbeta derivative). ‘

adhesion -~ migration
a) no addition 60+/- 8 14 +/-1
b) NDSK-uPA 149 +/-12 57 +/-5
c) NDSK-II 121 +/-11 48 +/-7
d) only 100 pg of Bbeta derivative 58 +/- 10 12 +/-9
e) NDSK-uPA + 100 pg of Bbeta derivative 70 +/- 8 16 +/-3
f) NDSK-II + 100 pg of Bbeta derivative 69 +/- 7 14 +/-5

g) only 100 pg of Aalpha derivative 77 +/- 4 18 +/-1




121+/-1148 +/- 7 58 +/- 1012 +/-9 70+/- 816 +/-3 69+/- 714 +/-5 77+/- 418
+/-1 14 h) NDSK-uPA + 100 g of Aal pha derivative 1) NDSK-Il + 100 g of

Aal pha derivative j) only 100 g of Bbeta derivative random zed k) NDSK-uPA
+ 100 g of Bbeta derivative random zed 1) NDSK-11 + 100 g of Bbeta

- derivative randomzed 0 1 JUN 2005 134+1/ 448 +/- 5 131 +/ - 74@ / N6 0
70+/-514 +/- 7 130 +/-1249 +/- 6 120 +/- f055 +/- 8 Said exper I’w a?q gws
the conclusion that, if lynphocytic mgration is inhibited, those short
pepti des, added continuously in an appropriate nmanner, exhi bit the sane
activitylgs diNDBE-uBAndfass ofdsaphidainalive 14: Th1é54ph'/oc4éedi418g§ fere in

: accordan vm t ocyt es n ed.491004 of
NDSK—uPA 8@3@%@83&% ?M&E}é&)g% |ve g@&eﬁ 't}]g the shor{rgpept i de
salts Aa) pha OQ}ylﬁﬂheg Af@thPrdéylVNP@ ralclflsltnaltZ@d(Aal pHA ter vatltvé) 7 or Bbet a

Gy H's /kgg le;gd_upqg;e.t@ogl dsfJaveti ve). adhesionmgration a) no
addi tion40+/ -85 +1- 1 b) ND uPA54+/ 97 +/- 2 c)NDSK-1185 +/ :}1622 + -
randomized 130 +/- 12
D NDSK-II + 100 pg of Bbeta derivative
randomized 120 +/-10  55+/-8

Said experiment allows the conclusion that, if lymphocytic migration is inhibited, those short
peptides, added continuously in an appropriate manner, exhibit the same activity as do the
long peptides.

Example 14:

The proceedings were in accordance with Example 12, with pure monocytes being used. 100
mg of NDSK-uPA or 100 pg of NDSK-II, respectively, was added to the short peptide salts
Aalpha Gly Pro Arg (Pro)-NH, acetate (Aalpha derivative) or Bbeta Gly His Arg Pro-OH
acetate (Bbeta derivative).

adhesion migration
a) no addition 40 +/- 8 5+/-1
b) NDSK-uPA 54+/- 9 7+/-2
) NDSK-II 85+/-11  22+/-6
d) 100 pg of Bbeta denvatlve 52+- 7 6+/-1
e) NDSK-uPA + 100 pg of Bbeta derivative 61 +/-11 8+/-3
f) NDSK-II + 100 pg of Bbeta derivative 68 +/- 7 8 +/-4
g) 100 pg of Bbeta derivative randomized . 40+/- 7 6+/-1
h) NDSK-uPA + 100 pg of Bbeta derivative
randomized 44 +/- 6 8+/-2
i) NDSK-II + 100 pg of Bbeta derivative
' randomized ' 92+/-10 23 +/-7
) 100 pg of Aalpha derivative 50+/- 5 4+/-4
k) NDSK-uPA + 100 pg of Aalpha derivative 60+/- 5 7+-6
D NDSK-II + 100 pg of Aalpha derivative 64 +/- 11 8+/-2
m) 100 pg of Aalpha derivative randomized 54 +/- 10 6+/-3

n) NDSK-uPA + 100 pg of Aalpha derivative
randomized 50+/-10 10+/-4



- d)100 g of Bbeta derivative52+/-76+/-1 e)NDSK-uPA + 100 g of Bbeta
derivative6l +/-118 +/- 3 f)NDSK-11 + 100 g of Bbeta derivative68+/-78 +/-
4 g)100 g of Bbeta derivative random zed40+/-76+/-1 h) NDSK-uPA + 100 g of
Bbeta derivative 44+/-68 +/- 2 random zed i)NDSK-11 + 100 g of Bbeta
derivative 92 +/-1023 +/- 7 random zed @éloo g of Aal pha de KID@J&/ﬁ&il 54
+/ - 4 k) NDSK-uPA + 100 g of Aal pha derivative60+/-57 +/- 100
g of Aal pha derivative64 +/-118 +/- 2 m 100 g of Aal pha der| vative
random zed54 +/-106 +/- 3 n) NDSK-uPA + 100 g of Aal pha derivative 50
+/-1010 ®)- 4I\H}Siﬂdfrrfi%|ug©fe\aiphmlﬁn26®® 0) NDSK-I11 + 100 g of Aal pha
derivative rapgagi 99+/- 8 21 +/- 7 Said exper?ﬁ,nt gal | gyg / the
conclusion that, 1f nmonocytic mgration is inhibi t hose Flort
peptides, added continuously in an appropriate manner, exhibit the same

activity sarl étpedihient éll@% tREBSichfon %A ‘i‘ﬂh@n&e’?ﬂc ilﬁi aﬁ@ﬁ isﬁnlﬂ%lt@d GRéSeIsRSkt OUt
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anaest helongg@ptidesd artlflcal ly respirated with a frequency of 70 pul ses per
m nute, whereby from8 m to 10 m per kilogramof a gas containing 30 %
by vol une of oxygen and having an overpressure of froml1l nmto 2 mm

mer cury WasmpleiltSt ed. The cardiac artery on the right hand side was

equi pped with a neasuring cannula, and the blood pressure in the artery as

well as the
The tests were carried out on male wistar rats weighing between 220 g and 280 g. The rats

were given standard food and water. For carrying out the test, the rats were anaesthetized
and artifically respirated with a frequency of 70 pulses per minute, whereby from 8 ml to 10
ml per kilogram of a gas containing 30 % by volume of oxygen and having an overpressure
of from 1 mm to 2 mm mercury was emitted. The cardiac artery on the right hand side was
equipped with a measuring cannula, and the blood pressure in the artery as well as the
heartbeats were determined. The pressure rate was determined as a product of the blood
pressure in the artery and of the heartbeat rate with the dimension mm mercury / minute /
10°. The vein on the right hand side was equipped with a measuring cannula for doping the
test substances. After carrying out the surgical treatment, 2 ml of rat blood was supplied to
the heart. Thirty minutes later, the cardiac artery on the left hand side was occluded. Another
twenty-five minutes later, the occlusion was released in order to resupply the ischaemic area

. with blood. At that point of time, 800 pg/kg of peptide Bbeta or peptide Bbeta randomized,
respectively, was intravenously administered to half of the animals, and then two hours were
allowed to pass.

In order to distinguish between damaged and undamaged cardiac tissue, the cardiac artery on
the left hand side was then supplied with evans blue dye at a concentration of 2 % by weight.
Thereupon, the removed heart was dissected by five horizontal cuts, the right hand wall of
the vein was removed and the sections were treated with triphenyltetratolchloride (1% by
weight) for twenty minutes at 37°C so as to be able to distinguish between normal tissue and
infarct tissue. The sections were evaluated by computer-sustained planimetry.

Because of the vascular occlusion, 62.5% of the cardiac muscle in the hearts of the reference
rats was threatened, as opposed to 60% in the hearts of the test rats. In the hearts of the
reference rats, 46% of the endangered tissue was dead, as opposed to 29% in the hearts of
the test rats. That corresponds to a 37% reduction of dead tissue (p<0.05).



~heartbeats were determ ned. The pressure rate was determ ned as a product
of the blood pressure in the artery and of the heartbeat rate wth the
di mension nmmnercury / mnute / 103. The vein on the right hand side was
equi pped with a nmeasuring cannula for doping the test substances. After
carrying out the surgical treatnment, 2 of rat blood wa s ??p%@‘ﬁﬁio
the heart. Thirty mnutes later, the cardiac artery on the l|eft i de
was occl uded. Another twenty-five mnutes later, the occlusion was

rel eased in order to resupply the ischaemc area wth blood. At that point
of tinme, Thooukstangesicogedng dethpiescation apwptliad theBisetod theasulistances docording to
respecti ) i 1+l . . animal s, and
hon fuo oy e R Phn A e LT iIoh 524 orial DR e
damaged and undanmaged cardiac tissue, the cardiac artery on the |left hand

si de was Fohgph&HpbitRAl ¥brhPosticH \Ese in! thedi&rapy o PdiSQRELHHERL byte Bfsud- %0 by
wei ght . rt. was di'ssected by five horizontal

Ther.eupon, the remved hea
cuts, thga‘?’fa%‘ﬂgeﬁgﬁ(?f\ﬁ&fqrea&fweﬁwﬁ\?@ﬂﬁ&ms renmoved and the sections were

treated with triphenyltetratolchloride (1% by weight) for twenty m nutes

t 37C { { LSt i bet . | ti d inf t
Flsoue, - g Bortr@ L fadcl ikt RN 3ohrE b SRR IRRER, s R PR ery .
Because dfeuntaic viissass apsoviesih asd post-/Baifféctidbuy diseasey atidatisarssalansdadrvytagraft
hearts ofeihendEiGEEREA héa”}ﬁxf% R aéaﬁﬁééig@@ id ﬁﬁarpﬁeaﬁﬁgl o RR0 gy&@&

t I'n The the "re Z? % of the

hearts of the test rats, i earts o erence rats,

endanger 8 migsalion afdwmpbegytesdntodhpissug. Thyspmlymphorytasaerneia infhe t he test
rats. Thalool§ifdaBERRNIS indapabld 62proadeinl b Aulted8 sl titdus TuR: @g@&@&)- 16 0 1
JUN 2005 The substances according to the invention as well as the use of
t he substances according to the invention for preparing a pharnmaceuti cal
‘conposi t Adreahngeffiéct opaus slithsa dmg fforthe deragyamdéor phaventioeuf he atjectinmposi ti on

used in Bmﬁﬁfgﬁﬁﬁéﬁ%‘gﬁﬁ%ﬁgsﬁe%%ﬂ prdends! &S Hﬁ?,{aﬁ?xﬂéﬂlyﬁﬁgg{: get of

aut oreacti1 ve < _those ar I seases € sphere
of aut oi fraithe Ploodsiesamy inte Hid fatrigioergsan and heneathe foreize orgse sanyes be dagtioyedind
post-/pababm,g@&ﬁm§“?,h§@ﬁ§ses and di seases caused by a graft versus host
reaction.” A healing effect occurs, since said pharmaceutical conposition

bl ocks the migration of |ynphocytes into the tissue. Thus, the |ynphocytes
remai n i ‘A Hehling bifed dsture svithandlug fer the drpRly add ok ppsvettien el rimiaditlabsact i ve
tissue-d i f j Lct occurs. W a.drug for the

s CaBALRR B8 ned 6P bAS FLIRHL HRSFR TR LA L84

: monocytes into the vascular wall and hence prevents the activation of tite cells of the

vascular wall. In doing so, the occurrence of arterial sclerosis following organ transplants is
minimized or prevented. .

A healing effect occurs with a drug for the therapy and/or prevention of a reperfusion trauma
following a surgically or pharmaceutically induced restoration of the blood flow such as, fii.
after cardiac infarction, apoplectic stroke, after vascular surgery, bypass surgery and organ
transplants, since said drug inhibits the migration of lymphocytes and monocytes into the

~ vascular wall. The reperfusion trauma is caused by oxygen deficiency/acidosis occurring in
the cells of the vessel during the restoration of the blood flow and leads to their activation.
Thereby, lymphocytes and monocytes adhere to the vascular wall and migrate into the same.
The fact that lymphocytes and monocytes are prevented from adhering to and migrating into
the vascular wall brings about a decrease in the hypoxia/acidosis-induced damage, without
any permanent vascular damage being caused by the subsequent inflammatory reaction.

A healing effect occurs with a drug for the therapy and/or prevention of arterial sclerosis
following metabolic diseases or ageing processes, since said drug inhibits the migration of




~occurring after organ transplants, since said drug prevents the mgration
of lynphocytes fromthe bloodstreaminto the foreign organ and hence the
forei gn organ cannot be destroyed by autoreactive |ynphocytes. A healing
effect occurs with a drug for the therapy and/or prevention of arterial
- sclerosis after organ transplants, singz said drug prohibit§ tiJENnE&D5ati on
of |ynphocytes and nonocytes into the scular wall and hence prevents the
activation of the cells of the wvascular wall. In doing so, the occurrence
of arterial sclerosis following organ transplants is mnimzed or
pr event ethmphodytheand mgnedyftecintothewasculartwallbandrheged mhittits¢hd pregesdienandf the
preventi ; I . ollowing a surgically or :
pharnace§?Q§%F$§ﬁﬁﬁ§%%%§%§g%%%?% |dﬁﬁbf t he bl ood now such as, fi. after
cardiac infarction, apoplectic stroke, after vascul ar surgery, bypass

surgery ?ﬂgpﬂ BeutichPOsRp¥ifich ac%gﬂﬁ &Ath (ii 4 H\/\gﬂ ﬂg-#ﬁl-sg $elull&y yoration of

| ynphocytes®and nonocytes into t scu ! e reperfusion trauma
i s causetrapgposinggeiirther dupsHbsiauge TbephargaeuiticalrgmnesitiRaceing tyfhet he
vets sel t dﬁfv'eﬂ@oTr; Jiﬂcigi‘éﬁl‘libﬁ\aliﬁ aRufthcd MBlRhReS eﬁddﬂ%li@[‘é’eﬂs@'ﬁ?ﬁs, ?ﬁlgt daastancles .
activation. er eby, ocytes an ocyt.es .adhere to the vascul ar wa
and m gr 8?‘5’1‘?%%8”{%%‘3‘% }X'rg.gnta?%é “f‘gb?n%f’ﬁ;ﬂall ‘éhﬁ) %“Bg{‘] Bgncgﬂga%ﬁowaﬁ%‘g them,
prevent edeihip ableas higgengidt seaaridnsvingsthtd pigeek. (e ust b€ subdtamuésinhibiting deili ngs

about a decrease in the hypoxia 0SJ.S=i N d o1 W . .

per mnentpugLuRL P me g & HECARE I B RREE s ST oY) ilheicgBeic

r eact i oneffect afied hiavipgdicen adducted specifiaally o endathelial callyelntthatreapss tameliror
preventi gn: ial : i . 1 I i Wals)
Processclids Apbagidh r%}gﬁ% R b A S IV o

| ynphocytheprelifaratipn ok gadathelinl gelland henee by pvoiding ngprRetRESEES$-nhi bits t he
progredi ence of the arteriosclerotic plaque resulting therefrom The

phar maceuti cal composition according to the invention nmay al so be used for
transporting a further drug substance. The pharnaceutical conposition
according to the invention specifically binds a surface nolecule to

endot helial cells. Thus, drug substances coupled thereto may be contacted
with endothelial cells at high concentrations, w thout them being able to
trigger side reactions in other places. The use of substances inhibiting

- ¢€l.l- division may be nentioned as an exanpl e, which substances may exhi bit

an anti angi ogenetic effect after having been adducted specifically to
endothelial cells. In that case, tunour




_patients experience a healing effect, since the growth of the tunour is

bl ocked by preventing the proliferation of endothelial cells and hence by
avoi di ng neoangi ogenesis. 18 Clainms: 0 1 JUN 2005 1. The use of peptides or
. proteins of the general formula Il (SEQIDNO3to 100 HO RL. 111 > N
+C C-Hs - Arg -Pro - Lou -Zs, H wherggn Rl and R2, being dqlialUNr2005
different, denote hydrogen, a saturated or unsaturated hydrocarbon residue
conprising froml1l to 3, in particular up to 10, carbon atons, .Z5 denotes a
~protein residue or a peptide residue, in particular conprising from2 to
30 ami noC 's, or an al cohol residue conprising from1 to 3, in particular

up to 10, car bon at ons, an organl c or inorganic base residue, as well
as the s Its er eof n o am de ures th each ot her
and/ or iﬁe P%ea%fipeBngSf erptr?lt@}'ns 15%? e f?}f‘n‘#%g&?@@r@

phar ITB.CEUtI cal conposition for therapeutic and/or preventive use agal nst

i nfl ammations in human andfor Qeterinary nedicine. 2. The use of peptides
" or proteins of thRigeneral Kornflila Il according to claim1, wherein Z5
denotes a peptide re3i die-cenmprCst it ke Afrgl FoRig Beune Zi d sequence
(SEQ ID NO 11): Mp Lys Lyd Arg Gu Gu Ala Pro Ser Leu Arg Pro Ala Pro
Pro Prolle Ser Ay Ay AyHTyr Arg for the preparation of a pharnaceuti cal
conposi tion for therapeutic and/or preventive use against inflammations in

human and/ or Wi Rk ﬁ;@bﬁgréaual?or dIfFErelt Qe RdRb éi'le§sﬁﬂfyté2forpr oteins

according to claim 1l preparation o har maceut i cal

conposi ti on fHsuREed ﬁié‘?raf)%fg?ﬂ rqSi(SlélﬁPom&S@Ig f@%ért%lﬁsl inggrticular up to 10,

carbon atoms,

Zs denotes a protein residue or a peptide residue, in particular comprising from 2
to 30 amino acids,
or an alcohol residue comprising from 1 to 3, in particular up to 10, carbon
atoms,

or an organic or inorganic base residue,

as well as the salts thereof, and, f.i., also amides, or mixtures with each other and/or
with at least one further substance for the preparation of a pharmaceutical
composition for therapeutic and/or preventive use against inflammations in human
and/or veterinary medicine.

2. The use of peptides or j)rbteins of the general formula I according to claim 1,

wherein Zs denotes a peptide residue comprising the followmg amino acid sequence
(SEQIDNO 11):

Asp Lys Lys Arg Glu Glu Ala Pro Ser Leu Arg Pro
Ala Pro Pro Pro Ile Ser Gly Gly Gly Tyr Arg

for the preparation of a pharmaceutical composition for therapeutic and/or preventive
use against inflammations in human and/or veterinary medicine.

3. The use of peptides and/or protelns aocordmg to claim 1 or 2 for the preparation of a

pharmaceutical composmon for the therapy of local and/or generalized
inflammations in the body that are of infectious genesis.

AMENDED SHEET




~inflammations in the body that are of infectious genesis. AMENDED SHEET 19
0O 1 JUN 2005 4. The use of peptides and/or proteins according to claiml, 2
or 3 for the preparation of a pharmaceutical conposition for the therapy
of | ocal and/or generalized inflanmations in the body, based upon an
aut o-i nmune reaction. 5. The use of peptides and/or proteins lbdcdiNi28g5to
any of clains 1 to 4 for the preparati 3 of a phar maceuti cal conposition
for the therapy of |ocal and/or generalized inflanmations in the body,
based upon a rheunatic disease. . 6. The use of peptides and/or proteins
according to any of clainms 1 to 5 for the preparation of a pharnaceutical

conposition f t he therapy of, | ocal and/at eneral i.zed infl ammtions in
Che” body 4 basdie 3 A BSHREY pilpt Fittimeher aine S Yol o7 fof e phgbagaton of
pepti des and/ arpharmicentical zomposition faraheitheraply of ll@daiendlort genératized t he
preparation of: ar: maceud | ition for the rapy of |ocal and/or
general i zed iﬁ%ﬁaﬁﬂe#é‘%ﬁgﬁéng égﬁ%g&%%glgg ol 3"6?1““5%%218?1 c di sease. 8. The
use of peptides and/or proteins according to any of clainms 1 to 7 for the
prepar atison 0fry3 WBlgF BRAREL hiBbr (BBARSIckLAhel Blank BE cBIY PRY 4 R BOC/ O
therapy of .the rejection occurring after organ transplants, of arterial
sclerosis, of PEReEsonfd¢irbamageriicn compositien far dae therapy o€ logpkadids and/ or of
an increased foeiMdrhfized9RASiHaBOnSAtheBody)BaseddPbNY rRéRERRHisedse. The use of
pepti des and/or proteins according to any of clains 1 to 8 for the
preparation of a pharmaceutical conposition for the prevention and/or

t herapy @& afThensabf paitideosndorprbteinsacgadirigrtaaap bficlhans 1Lt 5 fdreheise of
pepti des and/ i e . LAl forthe
preparation o?’ @79%%%?1%%g%@ﬁ@%@h@%%@rgﬁ?%ﬂ%ﬁﬁ ?ogrtﬁat "rg’graé?’é\%%f‘lu %rclv 0Earnd/ or

t herapy of a geegselizedgnBemmationsain the bodyy basgd aipon agiégerdey éisthgnanBine sygem; ns
according to any of claims 1 to 10 for the preparation of a pharmaceutical
o et s e o i laimgtetss oo Sy o kit PEFE RirGhd © and o

preparation of a pharmaceutical composition for the therapy of local and/or

generalized inflammations in the body, based upon a genetic disease.

8. The use of peptides and/or proteins according to any of claims 1 to 7 for the
- preparation of a pharmaceutical composition for the prevention and/or therapy of the
rejection occurring after organ transplants, of arterial sclerosis, ofa reperfusion
trauma, of arteriosclerotic diseases and/or of an increased fibrin deposition during the
ageing process.

9. The use of peptides and/or proteins according to any of claims 1 to 8 for the
preparation of a pharmaceutical composition for the prevention and/or therapy of
arterial sclerosis after organ transplants. o

10.  The use of peptides and/or proteins according to any of claims 1 to 9 for the
preparation of a pharmaceutical composition for the prevention and/or therapy of a

reperfusion trauma.
11.  The use of peptides and/or proteins according to any of claims 1 to 10 for the

preparation of a pharmaceutical composition for the prevention and/or therapy of
arteriosclerotic and/or thrombotic diseases.

AMENDED SHEET



.20 0 1 JUN 2005 12. The use of peptides and/or proteins according to any of
clains 1 to 11 for the preparation of a pharmaceutical conposition for the
prevention and/or therapy of an increased fibrin deposition during the

~ageing process. 13. The use of peptides and/or proteins accogﬁi nm%ggy' of
“clains 1 to 12 for the preparation of &@Q@harnmaceutical conp il , d
for transporting a further drug substance to human or ani mal endot heli al
cells. 14. A pharmaceutical conposition containing at |east one peptide

d/ f 3. I
Comosi 12 nchs e 0 Bhffuch andBY pilifl AkdBRuite i and g ofins fRIR RIS 2
suitabl e for ipsgpeationof agarmaceutical compoeition dexsthe praventian amsl/arfthérbsy glarer al
formula | (SE%&QH%Q@ ngaepggigon e%!hteagﬁlygrpogegr’l; Z1-Z2 R2 1 H wherein Rl

and R2, being equa erent, a saturated or
,unsaturated hydr ocar bon residue conprising from1 to 3, in-particular up to

10, ~ carhgn atmfi}seéi é*;ﬁﬂi@& ﬁﬁdférﬁl'o%ﬁsdédéﬁrcﬁﬁ 107 ela g:gﬂ@&?z f@qpgenot es an

ar gl ni ne residue es| que or ern resi e . Co 1sIng an

initial argi nlpﬁg)aF%M@ Pq’?ﬂ“ﬁ’&ﬂfl?%lﬁpﬁkpo%ﬁﬁpﬁ%i fogrenspeTtme; erdtilg o

aci ds, as wel lsubgarida@o hambs of AeirROEndaARelial tells. . al so am des, or m xtures
with each other and/or wth at | eash one further substance for the

preparation of a pharmaceutical conposition for therapeutic and/or
prevent i Jd. us@ plmrimaceuticalnehhtpositeneontaimiyg anieait ona peptidetantifoe ppoteipose of

preventing th i for the bl oodstream to endothelial cells
of the vascul gr&g&@%w éﬁafﬁhgl r s@sequent transmgration from the bl ood

into a tissue. 17. The use of peptides or proteins according to claim 16,
of the geser ala pirmabeutichl doRfgdsition according to any of claims 1 to 14, provided in a form

suitable for injection.

16.  The use of peptides or proteins of the general formula I (SEQ ID NO 1, 2)

H o
R | Il ‘
> N-C~-C-2y, -2,
R, I
H .

wherein R, and R;, being equal or different, denote hydrogen, a satﬁrated or
unsaturated hydrocarbon residue comprising from 1 to 3, in particular up to 10,
carbon atoms,

Z,  denotes a histidine or proline residue,
Z, denotes an arginine residue, a peptide residue or a protein residue comprising
an initial arginine residue, in particular comprising from 2 to 30 amino acids,

as well as the salts thereof, and, f.i., also amides, or mixtures with each other and/or
with at least one further substance for the 'preparatioh of a pharmaceutical
composition for therapeutic and/or preventive use in human and/or veterinary
medicine with the purpose of preventing the adhesion of cells from the bloodstream
to endothelial cells of the vascular wall and/or their subsequent transmigration from
the blood into a tissue.

17.  The use of peptides or proteins according to claim 16, of the general formula IT (SEQ
ID NO 3 to 10)

AMENDED SHEET




ID NO 3 to 10) AMENDED SHEET 21 RIHo |it >N G G Z,-Arg-23-Z4-ZS R21 HO
1 JUN 2005 wherein R, and R2, being equal or different, denote hydrogen, a
saturated or -unsaturated hydrocarbon residue conprising fromlto 3, in
particular up to 10, carbon atons, Z, denotes a histidine or proline
.residue, Arg denotes an arginine residyg Z3 denotes a prol g@j I vﬁ 'sne
residue, Z4 denotes a |leucine or valine residue, Z5 denote 3U%t 0 :
residue or a peptide residue, in particular conprising from2 to 30 am no
acids, or an al cohol residue conprising froml to 3, in particular up to
10, carbon atons, or an organic or inorganic base residue, as well as the
salts thereof, and, fi., also Hnm d@s, or mixtures with each other and/or
Wwith at |east one fukiher substanck for-the preparation of a pharmaceutical
conmposi tion for therapeuti¥ an@/orCprdent Avg ude -nZhumdn and/ or
veterinary medicin®ith the |purpose of preventing the adhesion of cells
~fromthe bloodstream to endotBelial cells of the vascular wall and/or
their subsequent transmigration from the blood into a tissue. 18. The use
of peptides owhsrain Biasd &, béing geuad ondifferantadenotelhydugen,di satprated o ai m 17,
wherei n Z5 de ' Si-g | Si the & 1 ' aci-d
e SEgﬁia?D&ﬁ?)dl ; :dﬂﬁoh%éxﬂﬁ@c&%ﬁiﬁ&ﬁ 1 t%%,ﬁx?birﬁ%l&guﬁ'@ 1P
caroon atoms, '

Z denotes a histidine or proline residue,

Arg denotes an arginine residue

Z; denotes a proline or valine residue,

Zs denotes a leucine or valine resi_due,

Zs denotes a protein residue or a peptide residue, in particular comprising from 2
to 30 amino acids, ,
or an alcohol residue comprising from 1 to 3, in particular up to 10, carbon
atoms,
or an organic or inorganic base residue,

as well as the salts thereof, and, f.i., also amides, or mixtures with each other and/or
with at least one further substance for the preparation of a pharmaceutical
composition for therapeutic and/or preventive use in human and/or veterinary
medicine with the purpose of preventing the adhesion of cells from the bloodstream
to endothelial cells of the vascular wall and/or their subsequent transmigration from
the blood into a tissue.

18.  The use of peptides or proteins of the general formula IT according to claim 17,
wherein Zs denotes a peptide residue comprising the following amino acid sequence
(SEQID NO 11):

Asp Lys Lys Arg Glu Glu Ala Pro Ser Leu Arg Pro
Ala Pro Pro Pro lle Ser Gly Gly Gly Tyr Arg

and Z; denotes a histidine residue,
Arg  denotes an arginine residue,
Z3 . denotes a proline residue,
Zs denotes a leucine residue

AMENDED SHEET




Asp Lys Lys Arg Gu GQu Ala Pro Ser Leu Arg Pro Ala Pro Pro Pro Ile Ser
Gy Ay Ay Tyr Arg and Z, denotes a histidine residue, Arg denotes an
argi nine residue, Z3 denotes a proline residue, Z4 denotes a |eucine

_ residue AMENDED SHEET 22 0 1 JUN 2005 for the preparation of a

~ pharmaceutical conposition for therapeutjc and/ or preventi ve ludENi #0Bunan
and/ or veterinary nedicine with the purpose of preventing the adhesion of
cells fromthe bloodstreamto endothelial cells of the vascular wall and/or
their subseq&en%transm rati %g fromthe blood into a tissue. 19. The use
of peptides orPpEPEPIEALON Al aRhgEmecsuticalicampesitien fqsdhesanratialand/er pisventive,
wher ei n 25( g E m@? eshmn?emd/&evdtﬁﬁiawﬁlemmwﬁ ﬂ%lptuﬂﬁq)/sfe @{b&%ﬁ&g@tﬁé Q&eafe,i%d
sequence : r i s n,.Ser S S p r p Trp
Pro Phe Cys S8 °§§§9‘&¥‘3ﬂ%§§°¥§‘b€%{3 Gﬁ}&hebé Shyobheastaaral %‘ﬁ?ﬂfit

resi due, Argsdeseques tmnsmaiggatiimfeomahe bloed intd3 tdarot es a val i ne residue, Z4
denotes a valine residue for the preparation of a pharnaceutical

conposi tion for therapeutic and/or preventive use in human and/ or
vet eri nady. nedihgiuaeofpaniidener protgiasascording wvdaim Hogoftthe gertd fommla & cel | s

fromthe bloo4fcraR, HonRBCLpHRIdeTlsitid donHsirtg Ve YARGHE ot doi @ uBhce! N1 1

subsequent tr?&%@] ration fr th a tissue.

phar maceuti ca Hﬁ&g@tlizafn containing at | east one peptide and/or protein

according to any of clains 16 to 19. 21. A pharmaceutical conposition

according to of, cl ai 16,,to 20, prQqvid in_.a fqgrmsyitable for

i njection. A DA§$-|EE%HE %ln %ei' AHa %g's Lys %sp er Asp Trp
Pro Phe Cys Ser Asp Glu Asp Trp Asn Tyr Lys

and Z,; denotes a proline residue,
Arg  denotes an arginine residue,
Z5 denotes a valine residue,
Zs denotes a valine residue

for the preparation of a pharmaceutical composition for therapeutic and/or preventive
use in human and/or veterinary medicine with the purpose of preventing the adhesion
of cells from the bloodstream to endothelial cells of the vascular wall and/or their
subsequent transmigration from the blood into a tissue.

20. A pharmaceutical composition containing at least one peptide and/or protein
according to any of claims 16 to 19.

21. A pharmaceutical composition according to any of claims 16 to 20, provided in a
form suitable for injection.
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« 1/2 SEQUENCE LI STI NG <110> FI BREX Medi cal Research & Devel opnent GesnbH
Pet Zel bauer, Peter JUN <120> Peptides and/or proteins as well as their use
for preparing a therapeutic and/or - preventive pharmaceutical conposition
<130> 2760 PCT <140> PCT/ AT 01/00387 <141> 2001-12-07 <150> AT A _

2063/ 2000 <151> 2000-12-12 <160> 2 <I7D> Patent|n Versi dh§3JUN <2
<211> 28 <212> PRT <213> artificial sequence; <220> <221> source <223>
/note = "corresponds to am no acids 1-28 having the sequence of the Bbeta-
chain of the fibrin" <400> 1 Gy Hs Arg.Pro Leu Asp Lys Lys Arg Gu GQu

Ala Pro Ser Leu Arg 1 5 10 Pro S8QUENCEANSTRIG |le Ser Ay Ay Gy Tyr Arg
20 25 <210> 2 <211> 28 <212> PRT 15 '

<110> FIBREX Medical Research & Development GesmbH
Petzelbauer, Peter

<120> Peptides and/or proteins as well as their use for preparing a therapeutic and/or

preventive pharmaceutical composition

<130> 2760 PCT

<140> PCT/AT 01/00387

<141> ©2001-12-07

<150> AT A 2063/2000

<151> 2000-12-12

<160> 2

<170> PatentIn Version 3.1

<210> 1

211> 28

<212> PRT

<213> artificial sequence;

<220>

<221> source _

<223> /note = ,,corresponds to amino acids 1-28 having the sequence of the Bbeta-
chain of the fibrin”

<400> 1

Gly His Arg Pro Leu Asp Lys Lys Arg Glu Glu Ala Pro Ser Leu Arg

1 5 10 15
Pro Ala Pro Pro Pro Ile Ser Gly Gly Gly Tyr Arg
20 25
<210> 2
<211> 28

<212> PRT




«2/2 <213> artificial sequence 01 JUN 2 <220> <221> source <223> /note
=,,corresponds to am no acids 1-28 having the sequence of the Aal pha- chain
of the fibrin" <400> 2 Gy Pro Arg Val Val Gu Arg Hs G n Ser Ala Cys Lys °
Asp Ser Asp 1 5 10 15 Trp Pro Phe Q/szlzser Asp A u Asp Trp Asn Tyr Lys 20

25
01 JUN 2005
<213> artificial sequence
<220> .
221> source :
<223> /note = ,,corresponds to amino acids 1-28 having the sequence of the Aalpha-
chain of the fibrin”
<400> 2

Gly Pro Arg Val Val Glu Arg His Gln Ser Ala Cys Lys Asp Ser Asp
1 5 10 15
Trp Pro Phe Cys Ser Asp Glu Asp Trp Asn Tyr Lys

20 25




