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of the interleukine cytokine family, the receptor at the cell surface consists of
different proteins which converge due to the binding of the cytokine. Hence,
many cytokines have specific binding sites which have to bind to two or more
receptor proteins at the same time to trigger the effect with high efficiency.
This indicates that in the cytokine receptor interaction precisely defined
distances and spatial orientations of the various binding regions in the
cytokine molecule with respect to each other are critical and necessary for the
complete display of the effect. Moreover, with some cytokines the cytokine as
such consist of different proteins which are required to combine in the course
of the receptor interaction (C. Aul, W. Schneider (Eds.), Biological Activities
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4, Proteins prepared by recombination often have tertiary structures
deviating from those of native proteins and therefore are recognized as "alien”
by the human body. The antibodies induced thereby neutralize the cytokine
and result in a loss of activity of the cytokine.

5. Recombinant proteins often exhibit a remarkable lability to proteolytic -

i.e. protein degrading - enzymes. This necessitates a frequent administration
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phases w1th the operations of activating an N-terminally protected amino acid,
coupling, washing, deblocking, activating being repeated until the desired
peptide is finished. Said product is removed from the solid phase, purified by
HPLC and subsequently transferred to further investigations such as, e.g.,
sequence verification and biological tests. Generally, the synthesis is the
simpler and the more reliable the shorter the peptide is.

Some few investigations of peptide oligomers demonstrated that chemically
synthesized and oligomerized peptides show a biological activity, said activity
regularly being below that of the native protein, like, for instance, in the case
of erythropoetine (patent no. WO 96/40772), but often stronger than the

effect of the monomer.
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or a trilactam In some preferred
is not present if a cyclic structure is formed by the formation of a disulfide
bridge. This type of a cyclic peptide structure is a constituent part of many
naturally occurring proteins. Due to the lability thereof, it is not suited to be
used as the central cyclic molecular subunit of the support structure within the
meaning of the invention. Of course, this does not exclude that the binding
molecules of the invention also contain disulfide bridges in addition to a more
stabile cyclic molecular subunit of the support structure. Such additional
disulfide bonds will preferably be located at sites relatively distant from the
support structure and will be introduced to stabilize a specific sterical

configuration within and/or between two or more side chains.
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O Seq d) trilactanme: WD 2004/014951 PCT/ EP2003/ 008651
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e) trihydroxybenzoic acid support structure:
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f) cyclic dipeptide: cyclo-L-Ala-L-Lys, derivatized with Seq,

wherein Seq or Pep represent the side chain subunits or -OH. According to the
invention, the molecules comprise at least two side chain subunits which may

be identical or also different from each other.

If said at least two side chain subunits of the binding molecule of the invention
are polypeptide chains, they may have the same amino acid sequence or
different sequences.

The polypeptide chains of the side chain subunits preferably consist of 5 to 60,

preferably 10 to 50, in particular 12 to 40 amino acids. The molecular weight
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Preferably, the free ends of the side chain subunits are covalently bonded to
suitable protective groups to prevent exopeptidase degradation. Depending on
the type of bonding between the side chain subunits and the support
structure, the N- or the C-terminus may be the free ends. Preferred protective
groups are D-amino acids, preferably as di- or tripeptide. Furthermore,
protective groups usually employed within the scope of solid phase synthesis

and monomeric and polymeric carbohydrates may be used.

To prevent endopeptidases from cleaving the side chain peptides, the internal
amino acids may also covalently be bonded to protective groups. Preferred

protective groups are carbohydrates which preferably are selected from



- 10 glucose, mannose, N-acetyl glucosam ne or

N-acetyl gal actosam ne or sialic acid. In preferred
wepdvati4yent s t he unnatural am no aci ds whi ch negT/BR2083/008651

constituent part of the binding nolecule of the

i nvention have the formula MH2(CH2)"000H with n = 2

to 8, in particular NH2(CH2) 2COCH, NH2(CH2)3COOH or

s .
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I ng ecules of the invention distinctly differ
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aran omcross ing o
of the art in the following items:

a) It describes an easily preparable cyclic support structure which usually
is easily preparable and available and which can be used for th"e‘bositioning of

specific binding molecules.

b) The cyclic structure of the support structure enables the positioning of
specific binding molecules in practically any desired spatial orienting by
varying the ring size and the distances between the sites the side chain
subunits are bonded to and optionally by incorporating suitable spacer
molecules. Hence, the binding molecules of the invention distinctly differ from
those according to the state of the art where only a random crosslinking of
peptides with synthetic molecules was performed and wherein a defined

spatial orientation of the molecule components is not possible.



peptides with synthetic nol ecul es was perforned and
wherein a defined spatial orientation of the nolecule

weovpon®at s i s not possible. WO 2004/ 014951  PCT/EP2003/008651
PCT/ EP2003/ 008651 - 11 <c) By selecting suitable

nmononeric units, the cyclicgupport structure can be
synt hesi zed on the solid phase in a defined sequence
and the specific binding nolecules can be attached or
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chain subunits.” e) According to the invention, am no

suppsrt streigtiieces oriented in a parallel or antiparallel
manner can be coupled with the support structure in
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terp@Ral tb Rhe adippoft stvactiurel he variability of the
support structures. This applies to, e.qg.,
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port St ruct ur
agamst proteolytic degradation. Additional functionalities increasing stability

and half life can be introduced due to the variability of the support structures.
This applies to, e.g., glycosylations, acetylations, disulfide-bridging or other
chemical derivatizations known to the skilled person from protective group

chemistry.

If the specific binding molecules to be positioned on the support structure of
the invention are peptides, they are orientable and synthesizable in a parallel
and antiparallel manner on the support skeleton.

A preferred embodiment of the support structures of the invention are cyclic
peptides. Suitable state-of-the-art protective group strategies are available for

cyclic peptides. Cyclic peptides degrade slower in vivo since they can only be



the invention are peptides, they are orientable and
synthesizable in a parallel and antiparallel manner
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support structures of the invention are cyclic

peptides. Suitable state-of-ftshhe-art protective group
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are able to destroy tunor cells.
mechammreatwlylehrls afainpersante &rpthe tlrhnmrﬂﬁfeﬂﬁ%r‘f‘ﬁ]éﬂ/“o\?tsﬁems to

be tlhe Pn%‘ﬁ%tr%eﬁegf ERES ("lymphokine activated killer cells"). These cells are

able to destroy tumor cells.

In recent years various attempts in tumor therapy with IL2 have been made.
By now a recombinantly prepared product (Aldesleukin, Proleukin by Chiron)
for the therapy of metastasizing renal cell carcinoma and metastatic myeloma
is marketed. The recombinant preparation has high development, approval
and production costs which results in correspondingly high market prices.
Moreover, recombinant production processes are trouble-prone to a high
degree. Only about 30% of the treated patients show a reaction to the IL2
therapy. A broad clinical application of IL2 is prevented by the extremely short
half life within the human organism (below 10 min) and a broad toxicity, the

treatment-related mortality rate observed during a study being 4 %.



By now a reconbinantly prepared product (Al desl eukin,
Prol eukin by Chiron) for the therapy of netastasizing
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Chang, D., Smith, K., Ciardelli, T. (1994) Mutagenic analysis of a receptor
contact site an interleukin 2: Preparation of an Interleukin-2 analog with
increased potency. Biochemistry 33:6571-6577). However, all these peptides
were synthesized without the purposive attachment on a support structure
characterizing the present invention. Hence, they cannot contribute to the
physiological receptor dimerization and exclusively function by medium- to
low-affine receptor subunits. Thus, the activity thereof is weak. Moreover,
these peptides have not been protected against proteolytic degradation by
incorporating protective groups. Hence, they suffer an accelerated in vivo

degradation.
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o RIUSSITRKRDLGLENXHIFXPRDIKCQMINRGENNNDT eover, these
pepti des have not been protected against proteolytic
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Hence, they suffer an accelerated in vivo
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The present invention enables the provision of

Xt gy &d|BetddCrrbheRopReci fic binding nolecules with a high
activity avoiding the drawbacks associated with the

X2 Hg@gE%tgir@?nngrttse of IL-2 or peptide fragnents of

cole Uhe saquences - ApTSseTRT oY ave
ﬁ%%&%%e@&éxﬂf LNG NN or Tl VX6FLNRW T

X S T BEE BErbE PRI “or 1 33 i< sel ected Trom v, |
X B SRIeEt B BTG col ecten fromE of D X7 ig
Xsig?!agl%tc&% Fr%%%r [S-;’ or C X8 is selected fromA or |

X7 is selected from A, G or C,
X8 is selected from A or I and

in the T, position a protective group according to -the state of the art,
preferably a carbohydrate moiety, preferably selected from glucose, mannose,
N-acetyl glucosamine or N-acetylgalactosamine, is covalently bonded to
threonine in a suitable manner as a protection against proteolytic degradation.
According to the invention also binding molecules wherein the side chain
subunits with the stated sequences have sequence homologies of at least 80
%, preferably 90 or 95 % may be used. In this case the sequence deviations

especially are conservative amino acid exchanges.
Preferred binding molecules have the structure:

e  APTSSSTKKT;QLQLEHX*X®XX*X’QMILNGINN ~-Support Structure-
TIVXSFLNRWIT FX’QSXPISTLT,;

e TIVXSFLNRWITFX’QSX®ISTLT, -Support Structure- APTSSSTKKT,
QLQLEHX*X2X3X* X>*QMILNGINN;



in the Tl position a protective group according to-the

state of the art, preferably a carbohydrate noiety,
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The above-mentioned synthetic IL2R specific binding molecules are suited for
the treatment of diseases of the immunologic system, e.g., inflammations and
arthritic processes or of immunodeficiency syndromes of all types and genesis;
diseases connected with an increased proliferation of cells, e.g., carcinoses, for
example in the form of carcinomas, sarcomas, lymphomas and leukaemias; or
infectious processes. It has already been known that recombinant interieukin 2
in combination with interleukin 12 has positive effects in the tumor therapy. In
addition, such agents may also be combined with the pharmaceutical of the
invention as preferred combination agents triggering apoptosis in target cells,
in particular in tumor cells. In this case the expected positive effect on the
therapeutic success is achieved by a local apoptosis within the tumor and a

general immunostimulation by a pharmaceutical of the invention causing a



defined spatial arrangenent with the support structure

having no affinity to the receptor. The receptor
wordoeooes of the invention also offer the posBCDEP1003/008651

to increase the activity and to mnimze side effects

by a purposive sequence optigization. The
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invention to become able to bind to receptor dimers.

TRAIL Receptor-specific Binding Molecules

TRAIL (TNF related apoptosis inducing ligand) is a protein belonging to the
TNF family which selectively triggers the programmed cell death (apoptose) in
tumor cells. The TRAIL specific binding and effector molecules synthesized
here preferably on the basis of suitable cyclic support structures specifically
bind to TRAIL receptors expressed by tumor cells and trigger apoptosis.

Proteins triggering apoptosis such as the TNF (tumor necrosis factor) or Fas



characterized for their ability to bind the respective
receptors subunits in cat or dog. The invention
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interaction with the TRAIL receptor.

The present invention enables the provision of binding molecules specifically
binding to TRAIL receptors with high affinity. In binding molecules of the
invention the analogous domains mentioned in the above sections are coupled
to cyclic support structures in a suitable cooperative arrangement in order to

achieve the biological effect.

In preferred embodiments the TRAILR binding molecules of the invention exist
in a trimerized form. Due to the covalent binding to a cyclic molecular subunit

they have a high biological half life and due to the trimerization the biologically



intracellular cell death program nedi ated by caspase.

By now, four different receptors for TRAIL have been
waemani49ed: TRAIL-RL and 2, both of which bei nBCT/EP2003/008651
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above sections are coupled to cyclic support
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invention exist in atrinerized form Due to the
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Xs=WorLorRorAory,
Xs=EorNorAorDorH,
Xs =S orA.

Another subject of the invention are binding molecules wherein the side chain
subunits have an sequence homology to the mentioned sequences of at least
80 %, preferably 90 or 95 % . Here, the sequence deviations are in particular

amino acid exchanges.

Special embodiments are those of the structural formulas



Advant ageously, the TRAIL peptides are prepared in a
saccharide-nodified formsuch that they have a high
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frequency and anount and with that the stress on the
patient. By a purposive amip -aci d exchange the
pepti des can be converted on the one hand into a form
bei ng even nore biologically active or a form having
Qncreased biological half life or on the other
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According to the invention, also binding molecules wherein the side chain
subunits have a sequence homology to the mentioned sequences of at least 80
%, preferably 90 or 95 % are usable. Here, the sequence deviations are in

particular conservative amino acid exchanges.

Antibodies and the Anti-idiotypes Thereof

Another important, biologically active class of substances relevant for the
present invention are antibodies. Antibodies are substances produced within
the body which show a specific binding to substances which are usually foreign
to the body and designated as antigens. Antibodies are of importance in the
defence against pathogens and for the protection of the organism against
infections. In various therapeutic and diagnostic applications antibodies having
a relevant binding capacity for an planned indication are used or developed.
Thus, antibodies are used to specifically enrich cytostatic agents or other
tumor-impairing agents in tumors, or they are used to depict certain parts of

the body or diseased area in imaging processes by loading them with a



Antibodies and the Anti-idiotypes Thereof Another
i nportant, biologically active class of substances

wo etoewats1 for the present invention are anti bPCIi/EB2003/008651
Anti bodi es are substances produced within the body
whi ch show a specific bindi pg to substances which are
usual ly foreign to the body and designated as
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ang%gdlers themselves are natural molecules the patient's immunologic system
reacts to. The therapy can substantially be impeded by the production of the
patient's own antibodies (against the therapeutic antibodies) or by
anaphylactic reactions. To overcome these problems, the methods for
preparing therapeutic antibodies have to be changed and, e.g., mural
monoclonal antibodies have to be introduced into the recombinant production
in a molecular-biological, time-consuming and complicated process and at the
same time humanized in this manner, i.e. optimized for the therapeutical use

by incorporating human sequences.



Bot h nonocl onal anti bodi es and reconbi nantly prepared
antibodies are therapeutically or diagnostically used
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antibbdizsoor etherr substiangss f it emunageRWinss Suﬁeia‘ﬁﬂﬁly exists in

thgegﬁ engem?%} akﬁerbé%’c sbf)gtatn'c@E f{ patients being allergic to the

respective substance. Also these diseases are false reactions of the
immunological apparatus, and the triggering thereof is initiated by the binding
of the respective allergen. In all of these cases it would be desirable to
neutralize the pathogenically relevant antibodies by reacting them with so-
called anti-idiotypic substances. By anti-idiotypic it has to be understood that
the substance specifically binds to the antibody's binding cavity just like the
actual antigen. This prevents the pathologic binding to autologous antigens.

Another subject of the invention is the process for preparing a binding
molecule, said process being performed as a solid phase synthesis process
wherein the peptide of the side chain subunit bonded to the solid phase is
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is the process for preparing a bi nding nolecule, said
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ha®e B sequence homology to the stated sequences of at least 80 %,
preferably 90 or 95 % and which are not completely homologous to segments
of the TRAIL sequence.

Another subject of the invention are pharmaceuticals and diagnostic agents

containing the binding molecules or peptides of the invention.

The binding molecules of the invention are preferably used in the preparation
of a pharmaceutical or diagnostic agent for the treatment or identification of
diseases of the immunologic system, in particular inflammations,i érthritic
processes, immunodeficiency syndromes, auto-immune syndromes and
immunodeficiency syndromes, fertility disturbances, for the contraception or
antiviral prophylaxis, diseases connected with an increased proliferation of
cells, in particular tumor diseases, carcinoses, sarcomas, lymphomas and

leukaemias; and/or infectious processes with humans or animals.
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In a preferred embodiment the use of a binding molecule of the invention
takes place in particular IL2-specifically by using said molecule for the
preparation of human LAK (Lymphokine Activated Killer Celis) ex vivo. In such
an ex vivo therapy, cells are taken from the patient, treated with the active
substance and activated in a culture dish and subsequently re-infused into the
patient.

In particular embodiments of the invention interleukin 12, an interleukin 12
receptor-specific binding and effector molecule, or recombinant IL12 is used as

an additional active substance.
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Exanple 1: Multinerization Principle of Peptides on
the Basis of Cyclopeptides A Antiparallel Dners: A
weyokiocopept i de i s generated and used as the SPEF/EP29g3/008651
point for the solid phase synthesis. Initially, the
first peptide strand is syntidyesi zed on the solid
phase, then the cycl opeptide is coupled thereto and
subsequently the second peptide strand is either
synt hesi zed on this |oaded resin step by step or the
previoH%%%kmﬁgpNiﬁgg peptide B is coupled thereto. WO
2004/ 014951 PCT/ EP2003/ 008651 - 27 H | Hazes
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al’Z\PeptidA’
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Antiparalleles Hetero oder Homodimer

Coupling of lysine cyclopeptides and asparaginic acid in solution

Zero point two ml of NMM and 1 mmol of CDMT are added to a solution of 1
mmo! of the asparagines acid derivative in 10 ml of methylene chloride cooled
to 0 °C under an argon atmosphere, and this mixture is stirred at 0 °C for 2 h.
Subsequently, additional 0.2 m! of NMM and 1 mole equivalent of the
cyclopeptide in 10 m! of absolute DMF are added. This mixture is stirred at 0

oC for 2 h and at room temperature over night, 50 ml of ice water are added,
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Het ero oder Honodi ner Coupling of |ysine cycl opeptides
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hi : o i . ¢ _
an g ERBL ot U4 T R 1F ST 5P, . ot oo
orgafid vaheses of arehe extractexpepy deshiakingd mithf saisioeigde sodium

dded. Thi ' ' ' )
BRSPS R Pl By S e
dryﬁ@icg\@get@?dwgg\tgﬁét@ﬂﬂﬁlh@?agﬂrg@o&ymﬁat con@éhtrated in a
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Ion an odi um hydrogensul fate sol uti on.

Baﬂ%‘fwts‘?ge: dryi ng over sodiumsulfate, the remaining

o nis concentrated in a Rotavapor and the
res |8 suspendegs in net hyl hl ori de, where the
Bo%io’%ﬂ)gt%#é obt ai negé? r?q? he f%’rsriﬁﬁPsla white solid.

atch _sjze: Boc-L- z) 1 . 5 mmol
CVCE%‘E—I‘}S‘?EL%V&- L-Lys f@@% 0. 5§?r?nfaFﬁngler 89 ng NWM 0. 2

Met hyl ene_chloride 5 M DV 5 m Yield:

CD¥eoreti cal : %.6?399100 %
NMM A 0.2 ml
Methylene chloride 5ml

DMF 5 mi

Yield:

Theoretical: 0.25 g100 %
Actual: 0.18972 %

B: Parallel Dimers

A cyclohexapeptide of the sequence D-K-D-K-D-K is generated according to
the scheme mentioned below. By selecting the protective group appropriately,
the cyclopeptide can be bonded to a polymer support by the side chain of one
of the asparaginic acids, optionally by spacer molecules, and then three
peptide strands can be synthesized on the resin in parallel or the purified

peptides can be coupled to a solid phase.



Actual: 0.18 g72 % B: Parallel Dnmers A
cycl ohexapepti de of the sequence D-K-D-K-D-K is
w@emenasd according to the schene nmentioned PET/BR200B§08651

sel ecting the protective group appropriately, the

cycl opepti de can be bonded b® a pol yner support by the

side chain of one of the asparaginic acids,

optionally by spacer nol ecul es, and then three

pepti dé®8t rands can be synthesized on the resin in

ggr lef or the purified peptides can be coupled to a
I phasaHPGO 2004/ 014951 PCT/ EP2003/ 008651 - 29
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A = DB = KX, Y = spacer molecules
PG1 / PG2 = orthogonal protective groups

PG3 / PG4 = orthogonal protective groups

Example 2
Embodiment for peptide A according to example 1B in the form of IL2R-

specific binding molecules:

The peptides are synthesized as follows:



I I A BA | Y, Peptid AA=DB =KX Y = spacer

nol ecul es PGL / P& = orthogonal protective groups
wWeEEB40149 = orthogonal protective groups Exap@l/EP203/008651

Enbodi nent for peptide A according to exanple 1B in
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(Thermoquest LC € purlﬁed peptides were checked in a cell culture

for the cytotoxicity increasing effect thereof.

The peptides with the structures

Sequence 1: APTSSETKKT QLQLEHLLLK LOMILNGINN
Sequence 2: APTSSSTKKT QLQLEHFLLD FQMILNGINN
Segquence 3: APTSSSTKKT QLQLEHFIMK FOMILNGINN

were prepared and tested.

Cytotoxicity test:

For the cytotoxicity measurement, NK cells, which specifically kill tumor cells,
as effector cells were incubated with tumor cells as target cells in the presence
of the test peptides. The cytotoxicity measurement was performed by
measuring the release of lactate dehydrogenase (LDH) according to the
standard protocol by a cytotoxicity test kit (Promega, Germany) and in a
microwell plate reader. As NK cells (E), YT celis (DSMZ, Germany) were used.
As target cells (T), Daudi cells (DSMZ, Germany) were used. YT and Daudi

cells were seeded in microwell plates at a ratio of 1:10 and incubated in the
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Table 1
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rable 1. Overview of Results the Cytotoxicity Test

Coset ance (sequence #) COytot LB Pty Control 10 %

IL-2 60 %

Sequence 1 30 :M 30 %

Sequencel 3:M 30 %

Sequence 1 0.3 :M 30 %

Sequence 2 30 :M 10 %

Sequence 2 3:M 80 %

Sequence 2 0.3 :M 30 %

Sequence 3 30 :M 0 %

Sequence 3 3 :M 20 %

Sequence 3 0.3 :M 0 %




IL-2 60 % Sequence 1 30 :M 30 % Sequence | 3 :M 30
Sequence | 0.3 :M 30 % Sequence 2 30 :M 10 %
wegyenosl 2 3 : M 80 Sequence 2 0.3 : M 30 % Secyepzne3/®8651
30 :M O % Sequence 3 3 :M20 % Sequence 3 0.3 :MO
0/ 0 WO 2004/ 014951 PCT/ EP20@3/ 608651 - 32 Exanple 3:
Synthesis of the Trihydroxybenzoic Acid Support
Structure COOH COOH Fnoc-Ala-OPfp HO OH 12h RT
Example3:)--r Ol O NHimoc OH OL~O NHfnoc Exact Mass
=1065 Mbl ecul ar Forrrul a C62H55N3014 Assay:
xMbenzoia Aci pPaE] SruetMrep 68 g
Froc- Al a- O3fp 477 4 g/nol 16 mml 7.16 ¢ H03t 135.1
g/ @oH 3 mol _1, 7g| g DVF 100 i Four POH
ydrdpxybenZ 2O are soI O _as iQ
gUs so |um_Qa_manaLa,sol =
addded to a suspensi on of 16 mmp of
pent af | uor ophenol ester in 130 m of acet

mxdHuire is stirred at roomten‘peratuig

XDHUT ¢ _ erni ght and
'aC|d|f|ed wth 5 %of HJ at 0O Cto pHf 1

NHfmoc

Exact Mass =1065
Molecular Formula =Cg,HgsN30 44

Assay:
2,4,6-trihydroxybenzoic Acid 170 mol 4 mol 0.68 g
Fmoc-Ala-OPfp 477.4 g/mol | 16 mmol 7.16 g
HOBt 135.1 g/mol | 13 mmol 1.76 g
DMF ' 100 mi

Four mmol trihydroxybenzoic acid are dissolved in as little aqueous sodium
carbonate solution (pH = 9) as possible and added to a suspension of 16 mmol
of the pentafluorophenol ester in 130 ml of acetone. The mixture is stirred at
room temperature overnight and acidified with 5 % of HCl at 0 °C to pH = 1.
The solution is concentrated in the Rotavapor to half of the initial volume and
extracted by shaking with 2 x 150 ml of ethyl acetate. The combined organic
phases are extracted by shaking with 100 ml of water and 5x with
concentrated sodium hydrogensulfate solution and dried over sodium sulfate.
After removing the volatile components in the Rotavapor, the residue is
suspended in methanol, filtered off under suction and rewashed with cold
methanol. If the product does not precipitate, it is completely rotary-

evaporated.



The solution is concentrated in the Rotavapor to half
of the initial volune and extracted by shaking with 2
wOo23014%51 of et hyl acetate. The conbi ned or ganPCI/EP2003/008651
phases are extracted by shaking with 100 m of water
and 5x with concentrat ed-sgdi ¥m hydrogensul fate
sol ution aﬂd dried over sodiumsulfate. After
renmoving the volatile conponents in the Rotavapor, the
Examplei® is suspended in methanol, filtered of1Ico under
suction and rewashed with cold nethanol. If the
Synthesia sif atobyensukip-adnpnuacaerit is conpletely rotary-
evaporated. WO 2004/014951 PCT/ EP2003/ 008651 - 33
Chemigrp| BoBulsy 9fhEBR sSWISt@RCPnE e r PR (RIS SEAfdnoner
Chemi cgl Eaor mul a ofs fshe substance-to-be-synthesgi zed:
S-S :
HHHH- Xk TI VESCNRW TFAQSI | STLT- (3Al a- G G ( 3Al a- I}KKTQLQL
HHHE-XREFVE B GMEr NG s }oE - B X1 == GDe Al 2d A - TRHTRPOLE BEL TEONC TGN ik
% AerDQX%ggiinons Subst ance DMF N, N- Di net hyl f or mam de
(peptide synthesis grade) DCM Dichl oronethane
Balepepieitderlmyih hesi s grade) HOBT 1- Hydr oxybenzotri azol e
ggg&dr ous) DBU 1, 8-Di azabi cycl o[ 5, 4, 0] undec-7-en 98%
AbBeeviationg ol Substansg/-tri s- pyrrol i di no- phosphoni um
hexaf | uor ophosphate DI PEA N Ethyl diisopropyla mn
DME8+% TI' S Tri i NOpDometkyIform@aidavtmptida secesisrede)
(gradient grade) TFE 2,2,2-Trifluorethanol 99.8% EDT
DCM hanedi t hi ol DicBlTenadithane {peptide synthesis grade)

HOBT 1-Hydroxybenzotriazole (anhydrous)

DBU 1,8-Diazabicyclo[5,4,0]undec-7-en 98%

PyBOP Benzotriazole-1—yl-oky-tris-pyrrolidino-phosphonium—
hexafluorophosphate

DIPEA N-Ethyldiisopropylamin 98+%

TIS Triisopropylsilan 99%

MeOH Methanol HPLC (gradient grade)

TFE 2,2,2-Trifluorethanol 99.8%

EDT Ethanedithiol

General strategy:

The synthesis is carried out on 2-chlorotrityl chloride resin (200-400 mesh)
with a substitution rate of 0.2mmol/g. The first seven amino acids are coupled
as a fragment. Attachement of the following amino acids is achieved by single,
double or triple coupling with 10fold excess of amino acids and
PyBOP/HOBT/DIPEA as coupling additives. N-terminal deprotection of the
growing peptide chain is achieved by double treatment with piperidine/DMF
(1/3). In difficult cases a third treatment is done with DBU/piperidine/DMF



The synthesis is carried out on 2-chlorotrityl
chloride resin (200-400 nmesh) wth a substitution
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first peptide fragment 2mmol of the flrst amno acid

2miAel 4Mteé fidsPEAmaTe adidsanblvemnnoi DOPIEA carg dissJMNedhnns 10ml dry
solution is added

o e 20 - gy, 2SN, b s (00

406%E§fi‘)cﬁna%e69u*ﬂu?é'ta¢|§m@d fo Y&ddtensereo ﬁdmutdmeo@rwlvorftexer At
reaction the resin is allowd to react tw.ce

theZOEmKi of tTBONEREED DiheEASSIBr 13 aHPHEde$0 KRRShYVIES) ‘ﬁ’@}" 20ml of
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o A GRS A MM T o bece wic

DMH. NMTHee sesinds whehemtestedi twisewith 200nil ppeFidine/@MF (1:3) for 3/20
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7. SmanaGSE ot Fomme DIRRA GRS gisealverdn Lah DM piffiag minutes
5BV PSPy BOR AR UDFEhol TFIPERS bk iatideasasd thid sBR&ion i poured

onto the resin. After 60 minutes on a vortexgr the resin is washed 6 times with
20ml DMF, treated twice with 20ml piperidine/DMF (1:3) for 20/20 minutes
and washed 6 times with 20mi DMF. In case of the N-terminal amino acid the

resin is not treated with piperidine/DMF.
Protocol 2: Cleavage of the peptide fragment

After attachement of the last amino acid the resin is washed 6 times with 20ml
DMF, twice with 20ml DCM and then allowed to react with 50ml TFE/DCM
(2/8) for 60 minutes. The resin is filtered off, the solvents removed in vacuo

and the crude peptide fragment used without further purification.

Protocol 3: Reattachement of the peptide fragment



20m DWF, treated twice with 20m pi peridi ne/ DM (1: 3)

for 20/20 m nutes and washed 6 tinmes with 20ml DM-.
W(bmocfawsn_f the Nterm nal am no acid the resPEI/EB20n8008651
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onéee%' 'de '%flfffcﬁlteseaﬁ!;@sztﬁnﬁée @5r 80 M‘Qﬁu@éerrl'iehﬁasl’ﬁﬁs nthe® washed 6

twce wt and the coupling repeated
tlrrreascwutbr3((mh DMA.fTheuresio seasqiresc Befusede ¢RyRIe d8€ MRy amino

ac@:(?r glalffg%ri ? Béﬁﬁgggwga 3Idan3 LNy 308, %uum%nﬁe&b“ed at -

coup he next amno acid or
goecafter 2 vvashl ngs with 30m DCM - dried in vacuum and

stored at - 80C. Protocol 5: C eavage and deprotection

Prété €6l SocRavagearididepeotectiono aci d the N-terminal
protecting group is

After coupling of the last amino acid the N-terminal protecting group is
removed by a double treatment with 30ml piperidine/DMF (1/3) for 20
minutes and treatment with DBU/piperidine/DMF (2/2/96) for 20 minutes. The
resin is washed 6 times with 30ml DMF, twice with 30m! DCM and treated with
50m! TFE/DCM (2/8) for 180 minutes. After filtration the solvent is removed in
vacuo and the protecting groups removed by treatment with 30ml
TFA/TIS/EDT/water (94/1/2.5/2.5) for 180 minutes under an inert
atmosphere. This solution is poured into 300ml cold ether, the precipitate
dissolved in methanol and the peptide purified by RP-HPLC (Kromasil 100 C4
10pum, 250x4.6mm) and the collected fractions directly used for the refolding

procedure.

Protocol 6: Refolding Procedure



renoved by a double treatnment with 30m piperidine/ DMF
(1/3) for 20 mnutes and treatnent with

woBlApLI498t | di ne/ DMF (2/2/96) for 20 m nutes. TPET/EPBS3/008651
is washed 6 tinmes with 30m DM, twice with 30m DCM
and treated with 50m TRE/ BEM-(2/8) for 180 m nutes.
After filtration the solvent is renpved in vacuo and

the protecting groups renoved by treatnment th 3f0 .
The THesp LI ERULIRN dragtomsiverediutyd o2 Tigg NP PeL m’%‘é‘ using

exa%&bﬁﬁg Estslpae %ﬁ&gﬁ@%{s%el $ g?e:%“tufn' He él%tl%ﬁuﬁréétldrﬂt'ﬂms solution

tate dissolved in
of tﬁet |5\§m@éd @fl’rddtlttGV\mpthbat[ﬂd’ fdri 8@ myn.REL AP {epBamiHre with

10rdh Néﬂ‘ﬂT@/ %Q@%ﬁ%&f QBT Sifcrg S, BB’ 1 Ch  Seker. The

f o dicha Reps erfieked Wit @A4BpHO FRLC Column and attached to
SUP%(EEI'(?E 2003/ 008651% 36 The respective elu

t
an FlPlaE:tmmfyn&eUélf‘tﬂ the sorarBREbarRRAY ArBSLATETS O iz naehige: © the
rt BRother 10
ol b 9 P e g pet, ot bgoner 10 i
raﬁfe@nd Uw&s \Naed itocahzatgedttfeosol8entite .a mlxwgrﬁft \gﬁ{%’{;ﬂfwethanol

(1/5@ PHflpgn |2||21hap8@8 e?ﬁls.r%cﬂ%rétuperf&w‘m%d %ly' El%bllng oxygen

rticles wer
thr eHe iretenair BoElY aﬁaugz;lﬁglmmgeanas atmashbere tl'agn bottle in
FPLC- machi ne. Usi n t he chr

ordenito fgeRi the disfide dgR by ggggg%%k%gqorgrgnzi%s%nt flow of
1m§rn%§i Wwad g%Xsé@F(ﬁ'r 24k BRShPfd E@!Unﬂr@ While th@ehditenwaswasnstantly

ange the solvent to a mi xture of
recwaukatédi intol ther reskavir bottlg.1) . During a 24h period,
this sol vent was oxygeni zed by bubbling o
At the enghoﬁtfe Pdbeperiod, thet final BrrAussi hgl@p@tgwe&and sealed by

dISHEfgi%f rrl] e I n thFut%a t)J g'lé {se BF ﬁbs%ﬁat‘él @ﬁﬁ'elté?neSahne (PBS pH

oXygenati a const ant
7 zqéontﬂarﬂuh@ Isomm paiiaeslef @r by dbing 0yl Noetatelhuffer (\nﬂﬂ 1465)
he eluate was constantly recirculated into the

Th% SRfdiMgirholeelild B. atik tbhneénd thé Hete/ghnelitadeukine Receptor
i nal product, being refol di sul fi de

Hetgrodineg ﬁ@a@tyaﬁﬁéﬁa‘w to fifa %Sl&ﬂaéﬁagaﬂﬂ‘% OBuf f er ed
Saline (PBS, pH 7,2)containing 150nmM i m dazol e or by
using 0.1M Acetate buffer (pH 4.5). The bi ndi ng

nolecule is able to bind to the beta/gama Interl eukin
2 Receptor



Heterodi mer, to activate it and to induce signa

transduction. WO 2004/ 014951 PCT/ EP2003/ 008651 - 37
w@k@inost951L. A bi ndi ng nol ecul e consi sting of aPGUPPNI/008651

structure of at |east one «cyclic nolecular subunit

and at | east two side chaikn3gubunits, characterized in

that the side chain subunits are pol ypeptide chains

consi sting of natural and/or unnatural D and/or

L-am no acids and/or pol ynucl eoti de chains and the

side chain subunits are covalently bonded to the

support structure. 2. ThEla h#$y nolecule of claim1l

characterized in that the cyclic nolecular subunit  is
1. a &ydindingomgleptledeonsjsting Sifzadsynrart rdfygtdre g at least one

nnatural D d - and ' | Gpil i i
ovelin R ghder sTprRl o4 b 188 BnGEIfE chdf ST, (rititerized in
thabeng etk ¢Haaistbunitstare| podypeptide clhainsidoasiséimg &, natheal and/or

o TR L R Sra AT e A e i
cha@?/ sBBhﬁﬁ%EFé dBvaRRAES- bohdet® tHadipsort Batatutes of

alm 3, characterized in that the cyclic

2. MI-ALUl 3R /P YRbledufe FofC¥FAint POl HReRttefigednth Sihiad e cyclic
| east”  two si"de chaln subunits are linked to the

moteaolarcsutninitcisl acyslibpalypebyidafynsheszer §1afa nakra) or unnatural

noi eties of.th ] NQ_agj yspne, ri sdr | \Rst
- Fi ahabtinie, e ddh e GHePat¥ SHRg;  BF Ladmatic 4G, Hfstem, 2
polyRicesnd, ar pslylattam, fenzEhetimmiiey g trilbetomecond teitackamst

one of clainse 2 to 4, characterized in that the

3. CYCTh& Hdidgepblattile ansilsits 2ofcharactetided gnethat ¢bleyarpjno acids
3, 4 or 6 anmino aci

1ds. Q, . T bi ndi ng, .nol.ecu] e of
forgieg #08 VERPAOPEPHEEEINES: DY RS VGREBE oI
structures: a) benzenetriam de: %004/ 014951 .
4. pCTTimpdondingoprigcule @‘8clapsgp2 ,@rN}[i;Pc aractefized in that the cyclic

molecular subunit is a cyclic polypeptide and said at least two side chain
subunits are linked to the cyclic molecular subunit by amino acid side chain
moieties of the amino acids lysine, serine, threonine, glutamate, asparagine

and/or aspartate of the cyclic molecular subunit.

5. The binding molecule of at least one of claims 2 to 4, characterized in
‘that the cyclic polypeptide consists of 2 to 10, preferably 2, 3, 4 or 6 amino

acids.

6. The binding molecule of claim 1, characterized in that has one of the

structures:

a) benzenetriamide:



NHO O ONPep HHO HNOHNO O Pep b)
cycl ohexapeptide: Seq ~dy Seq N', T Yo,~ Asp Asp O
WO 2004498 -~ /Ay Asp LrO Seq or a cycl ohexBpepriods008651
of the sequence DKDKDK with one up to three side
chain peptides Seq, c) tritadg8one: WO 2004/ 014951
PCT/ EP2003/ 008651 - 39 Seq O Ivno Seq OOO OO

PeF§eq o d) trilactanme: Seq

NH
o]
NH O (0]
/\/\/LL Pep
0]
HN 6]
HN o
o]
Pep

b) cyclohexapeptide:

o) Seq
Gl
S e T
eq\“/\Asp KAsp
o | ]

Gly\ _Sly

Asp
o

Seq

or a cyclohexapeptide of the sequence DKDKDK with one up to three side
chain peptides Seq,

c) trilactone:



0O Segql HHN O OO Seq e) trihydroxybenzoic acid
support structure: 0 OO0 Seq OONkKk SeqgHOI O
woR000014981 © N Seq | H WD 2004/ 014951 PCT/EP2003/008651
PCT/ EP2003/ 008651 - 40 f) cyclic dipeptide:
cycl o-L-Al a-L-Lys, derivatized-with Seq, wherein Seq
or Pep represent the side chain subunits or -CH 7.
The bi ndi ng nol ecule of at | east one of clainms 1 to 6,
characterized in that pol ypepti de chai ns have the
same am no acid sequence. 8. The bindi ng nol ecul e of
atQl east onepof ¢ 11tO0 7, characterized in that
consist of 5 to 60, preferably
ular 12 to 40 amino acids. 9. The
| east one of clainms 1 to 8,
at the side chain subunits are
sport “Structure by spacer nol ecul ar
especi ally consisting of
leic acids. 10. The bi ndi ng
one of clainms 1 to 9,
that the unnatural am no acids have
the formula NH2(QH2)" COOH with n =2 to 8, in
particul ar NH2 2C0CH, NH2( CH2) 3COOH or
NH2 ( CH2) 4000H. Seq

nmol ecul e of at
characteri zed i

d) trilactame:

Ak

O

0] Seq

e) trihydroxybenzoic acid support structure:

Ay ig o
e e



11. The binding nol ecule of at |east one of clains 1
to 10, wherein the side chain subunits attached to

W b@4support structure have at | east one of theCT/EP2003/008651
sequences APTSSSTKKT1 QLQLEHX1X2X3X4 XSOQM LNG NN

(SCl) or  TIVX6FLNRW T FX7@®X8! STLT1, , (SC2) or
TKETQQQLEQLLLDLRLLLNGVNNPE ( SC3) or
TKE_TE@VE_@LLDLQLL NNYE (,SC4)..or .

£) e BOETOHEIEE LOVEIA FrAlo) T Jolraresea with Seq,

EYDDETATI TEFLNKW TFAQS| FSTLT (s_,cee%lE wherein X is
wheegia &easHor Peenrepsent thsidescligin bé@'ﬁsr%mcf“or L, X3

is selected fromV, L or M WO 2004/014951 . .
7. PCTTiRPHindingomeiacule of atygast osgl i claimerbie ©, ¢haspcierized in

i - (TS [ J=Ye E or
ok P PRI sl eSSl S o
A or |l .at. th r ' 0 i . .
0. 5 STkl Foléul Sl RBGE oREsPERIS PER characterized in
thatarthehyslypeptidei eiains pecaisistalify 5s &b e60 eprefarablyl udbde, 50, in
mannose N- acet%(IPﬁaEJ ucosam ne or

paiicaia %7? dardtecy idS-is optionally coval ently

bonded in a suitable manner as a gégf ecti

I,nst . .
9. pr o{l‘agﬂgjpd@gdgg}l%ggiqfnqt legish o8 2l ﬁEPasqac';ﬁasracterlzed in
th%xmﬂ%e%fdéj%ﬁgﬁu Eﬁg@ﬁitté _%lgé' tbdn&éﬁ“tSVt?fé BMp@ér&aﬁ?ﬁ@m’e dy spacer

amno acid residues at the free G and/or )
maled@anisnbenits {spaeeysd msescialy w@nsissing Pl caahyidsatasyor nucleic
replacenment of single residues by residues with
auglg‘: group(s) in order to prepare for disulfide bridging

bet ween . t.he pol t] ' aj e td a . .
107" {RE ol PRUKRTRIS: MAlf ek et o8] 4 cehafeRienzed in
thatheieciimntiealsathence beids Haveuthe foriraile NHfGEREEOOH with n = 2 to
8, in particular NH,(CH,),COOH, NH>(CH,)sCOOH or NH;(CH,),COOH.

11. The binding molecule of at least one of claims 1 to 10, wherein the side

chain subunits attached to the support structure have at least one of the

sequences

. APTSSSﬁ'KKTl QLQLEHX*X2X3X* X°QMILNGINN (SC1) or
e  TIVXPFLNRWIT FX’QSX®ISTLT; , (SC2) or
e TKETQQQLEQLLLDLRLLLNGVNNPE (SC3) or
e TKETEQQMEQLLLDLQLLENGVNNYE (SC4) or
e NYDDETATIVEFLNKWITFAQSIFSTLT (SC5) or
e EYDDETATITEFLNKWITFAQSIFSTLT (SC6),
wherein

X! is selected from I or L,
X2 is selected from I or L,

X3 is selected from V, L or M,



honol ogi es to the stated sequences of at |east 80 %

and fragnents of the above nentioned sequences, which
wae@4®host ened for nmaximally 6 am no aci ds frpOT/EPBONI08651

or the C-terminus. 12. A binding nol ecul e of claimll

having the structure SCX_-gypport Structure- SCY

wherein SCX (Side Chain X) can be any of the six side

Chains (SCl1-6) of claim 11, and SCY (Side Chain Y)
X* ic@meldntediyorofE,therdf,de chai ns (SC1-6) of claim 11.
13. The binding nol ecule of at |east one of clains 1
X° is&eldctedtfesrailnoaf, | east one side chain subunit has
t he sequence SKNEKALGRKI X1X2X3X4SSRX5GHSFLS, with
X6 ¥lsedeqedlfroME ar®,0r Qor L or E, WD 2004/ 014951
PCT/ EP2003/ 008651 - 42 X3 = Wor L or Ror Aor Y,

X7 hsefededMrérn & @roior H ~ X5=S or A, and binding .
nmol ecul es wherein the side chain subunits have

X8 BesHISFet froRIopgies to the stated sequences of at
east 80 % 14. The bi ndi ng nol ecul e of claiml,

at ?Hér?CttﬁFécﬁ‘ﬁHe'é‘ brtRbctie gﬂé E'nacéﬁrdtrfg? tosthaladtatalof the art,
or mul as zZwW. Seq NH O Se O NH O O Pe
preferably Secprbo t@gﬂp@prrqfe@blyéﬁhecteE&rom glucose, mannose,

N-acetyl glucosamine or N-acetylgalactosamine, is optionally covalently

bonded in a suitable manner as a protection against proteolytic degradation;

protection against exopeptidases is optionally achieved by attachment of two

D-amino acid residues at the free C- and/or N-Terminus;

the sequences are optionally modified by replacement of single residues by
residues with SH-group(s) in order to prepare for disulfide bridging between
the polypeptide side chains after attachment to the support structure;

and binding molecules, wherein the side chain subunits have sequence

homologies to the stated sequences of at least 80 %;

and fragments of the above mentioned sequences, which are shortened for

maximally 6 amino acids from the N- or the C-terminus.
12. A binding molecule of claim 11 having the structure
SCX -Support Structure- SCY

wherein SCX (Side Chain X) can be any of the six side Chains (SC1-6) of claim
11, and SCY (Side Chain Y) can be any of the side chains (SC1-6) of claim 11.

13. The binding molecule of at least one of claims 1 to 11, wherein at least

one side chain subunit has the sequence
SKNEKALGRKIX1X;X3XsSSRXsGHSFLS, with
Xy=Norl,

X; =SorQorlLorE,



H HN O OB = O Pep = SKNEKALGRKI NSWESSRSGHSFLS \H 0
COOH Pep HzN or WD 2004/ 014951 PCT/ EP2003/ 008651 - 43
wWEe@4014982- OnB-Pep Oeq 0 |y O = ... Seq ABQI/EP2003/008651
----Asp HOdQdy /Ay .. AspOnB = 0O IT ~OH Seq Pep

= SKNEKALGRKI NSWESSRSGHSFLS 442N- -000H or Seq Seq =

OR2-O2-Pep OOOO0 Seq OO® = N'---v HO Pep =

SKNEKAL GRKI NSWESSRSGHSFLS O Seq H2N- - COON
Xs=WorLorRorAory,

Xs=EorNorAorDorH,
Xs =S orA,

and binding . molecules wherein the side chain subunits have sequence

homologies to the stated sequences of at least 80 %.

14. The binding molecule of claim 1, characterized in that it has one of the

structural formulas:

Pep (o]
bzw.
Seq (o}

o} Seq
0
Seq (o]
NH o) o
/\/\/U\ Pep
° ﬁ ”/\/\[‘( Seq = Om4-Om3-Pep
HN S0 o
Omd= . /\/\),\
\N e
A
HN N0
om3=
0 Pep = SKNEKALGRKINSWESSRSGHSFLS ﬂ/\/\ﬂ/
0
Pep H,N- -COOH

or



or Seq Seq = O2-On2-Pep 0 0 OO0 Seg!l \ HO® =N
NHHN OH O | Pep = SKNEKALGRKI NSWESSRSGHSFLS O Seq
WOH2044/014880H or WO 2004/ 014951 PCT/ EP2003/ 0086BAT/EP20431008651
OO0 OSeq OON kg HO/ OHOOO NA" Seq H
and bi ndi ng nol ecul es wherei n3the side chain subunits
have sequence honologies to the stated sequences of
at least 80 % 15. A process for the preparation of a
bi ndi ng nol ecul e accordi ng t >3~ PREAMSBe of cl ains
1 to 14, wherein the process is perforned as a solid
phase synt heg tpcess wherein the peptid@ of the
si de chai subj/g I' s bondedgh@ =t he scw/ﬁ@se
Se§ CCRSSI ex ended by the respectiye am no acids

i onal A§P a coupling to the support structure
f(IDIo |nalast step. 16. A peptide having the
St rugur STKKT1 QLQLEHX X2X3X4 X5QM LNG NN or
TI VX6 FLNRW FX?

QSXSI STLT1 wWagfaet n---
\H /\/\[0]/

Seq
Pep = SKNEKALGRKINSWESSRSGHSFLS
H.N- -COOH
or
Seq Seq = Om2-Om2-Pep
(0] (0] (0]
(0]
Seq O om2= .. A)&
N
A H
O 0] 0]
O
Pep = SKNEKALGRKINSWESSRSGHSFLS
07 seq H,N- -COOH
or
Seq Seq = Om2-Om2-Pep
O (0] (0]
O
s N = e~
eq H Oom2 ~N 3
NH HN™ S0 H
o}
Pep = SKNEKALGRKINSWESSRSGHSFLS
0 Seq H,N- -COOH

or



X1l is selected froml or L, Xz is selected froml or

L, X3 is selected fromV, L or M X4 is selected from
wWE200D0095K, X5 is selected fromL or F, X6 i SPGEERWOES651

fromE or Db X7 is selected fromA Gor C, X8 is

selected fromA or |, and_-bigpding nol ecul es wherein

the side chain subunits have a sequence honology to

the stated sequences of at |east 80 % WD 2004/014951

PCT/ EP2003/ 008 -045 17. A phar maceuti cal

contai ni hg bi ndi ngl nol ecul e§ accprdi ng to any one of

clains 1lto 14 pepti des cording to claim16.
Se(i 7 DINGNOstT ¢ ag contyi ni My bi hdegyg nol ecul es
ccording tlo an of | ai 1 to 14 and/or

peptidés aQording£0o cla’m 16) 19. Use of bi ndi ng
nol ecul es according to any one of clains 1 to 14
and/ or peptiOes cording to claim16 for preparing a
phar maceuti cal gr di&gnostic agent for the treatnent
or detection of |di seases of the imunol ogic system in
particul ar infta ionSegarthritic processes,
i mrunodefi ci ency syndromes, auto-inmune syndromes and
i mmunodefi ci ency svndrones, fertility disturbances,
for the contraception or antiviral prophylaxis,
andi beaBes nwieodesewhdrein dhei sideadwin psubunés ahpve sequence

cells, in particular tunor di oLarci noses,
hoalegirs d0 tﬁ? ﬂﬁd&%e%'cﬁﬁﬁgggﬁﬁsg;%oan@/ or infectious
processes with humans or. ani.mals.. 20 :

15 phafrRIOEasS £all thecBEARFAGOR of g mol i acsprding tg at least
ond1 & LRIAGAPE WAt NWhetdin SPBbratespalsaperformieddaga solid phase
preparation containing suitable additiyes, csr [Lers ded t
syritiiesisapracesadnerein theReptisieeoh iR Sidh ghalft spynit Is bonded to

> a 2 NN HCBY theCpeshdgiveOaRline Nacids and
thel%%?@hgﬁg% o uccdIRRI] SRERHEY By Qj
optionally a coupling to the support structure follows in a last step.

16. A peptide having the structure

e APTSSSTKKT; QLQLEHX'X*X*X* X°*QMILNGINN or
o TIVX®FLNRWIT FX’QSX’ISTLT; ,wherein
X! is selected from I or L,

X? is selected from I or L,

X3 is selected from V, L or M,

X* is selected from E, D or K,

X® is selected from L or F,

X8 is selected from E or D,

X’ is selected from A, G or C,

X8 is selected from A or I,

and binding molecules wherein the side chain subunits have a sequence

homology to the stated sequences of at least 80 %.



interleukin 12, an interleukin 12 receptor-specific

bi ndi ng and effector nolecule or reconbinant IL12 is
wais@doanst he additional active substance. 22. HEIEEP2003/008651

pharmaceuti cal according to claim 17, characterized in

that TRAIL (TNF related apogiesis inducing ligand), a

TRAIL receptor specific binding and effector nolecule

or reconbinantly prepared TRAIL is used as
17addAtprmfmacea@ucabéorg@Wf\gnla@d'%m%@ilsﬁmeﬁw|t8a?“y one of

cla@'ﬁg‘irt‘g) ) a'h(ali/SJ' Eé??tll s 2 f’r\?ﬁ & chif% 16, that a

I'TOS rostatic capabl e of

ret @5‘\%%%“?6@%4 dtdi rﬁrl'\‘ b‘%H&"n ﬂfoleéﬁléé‘%celé‘ﬁdm@tssany one of

par et ce )
clapﬁstll touildrant/ot pafphdesyaeeordlng trsetanarswhe addi ti onal
active substance. 24. The Bi nding Ml ecul e accordi ng

19¢ Odgbéllﬁjﬂ Hinaing Adlecthes actemirmeto iamyt bae of edeiots ¥ towst and/or
pepHides PREOTING J64roNHGLE TBE A ERS0DY, b meceLgal 8F diagnostic
ag%HPﬂ)TrﬂweSttréHﬁﬁHﬁteof Sefidtion grdiskasés bf tRamprplolcgic elystem, in

amno acids conprising at |least tw different
paetiduar anfldmm@un@aﬁ,earthnsm @ro¢esspsa; d0UNyRPERficigRcy syndromes,

a”f-\lﬂ%m‘* E%‘llal mé%4 defl ngﬁ%gg&?ﬁf&?@?ﬁhr@ﬁ&omes, fertility

dnsifuﬂirﬂiénxxsﬂ FRSCNRW EBARECESTOT- RA aaiBi\GrFAl propkiialis) Ediseases
connéc%g wit Rl(gn lncrease)é prorr)?era?‘%n ot(g’éis, in p*%%ané\L "&r}h%r diseases,

carcinoses, sarcomas, lymphomas and leukaemias; and/or infectious

processes with humans or animals.

20. The pharmaceutical according to claim 17 in the form of a
microencapsulation, liposomal preparation or depot preparation containing
suitable additives, carriers, adjuvants and/or at least one additional active

substance.

21. The pharmaceutical according to claim 17, characterized in that
interleukin 12, an interleukin 12 receptor-specific binding and effector

molecule or recombinant IL12 is used as the additional active substance.

22. The pharmaceutical according to claim 17, characterized in that TRAIL
(TNF related apoptosis inducing ligand), a TRAIL receptor specific binding and
effector molecule or recombinantly prepared TRAIL is used as the additional

active substance.

23. The pharmaceutical according to claim 17, characterized in that a
virostatic, in particular a virostatic capable of retarding or blocking the entry of
virus particles, in particular HIV particles, into target cells, in particular T-
lymphocytes, is used as the additional active substance.

24. The Binding Molecule according to claim 1 and 12, characterized in that

exactly two side chains are bonded to the support structure and that the



WO 2004/014951 PCT/EP2003/008651
- 46 -

support structure is minimized to a linear peptide of 2 - 10 amino acids
comprising at least two different amino acids selected from G, P, beta-alanine

or NH5(CH,)xCOOH (with x = 3 - 8).

25. The binding molecule of claim 24, defined by the formula

HHHH—XX—TIVES&NRWITFAQSIISTLT—BAla—G—G—ﬁAla—TKKTQLQLEHLLLDLQMQLNGINN—}Q{

—

X = D-Alanin

Bala = beta-Alanin



