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Description

[0001] The present invention is directed to an antibody for inhibiting platelet aggregation, and a method for identifying
and/or isolating such an antibody. Furthermore, the present invention concerns the DNA coding for this antibody and a
pharmaceutical or diagnostic preparation containing the antibody or its coding DNA.
[0002] Platelets or thrombocytes play a crucial role in the field of thrombosis, myocardial infarction and unstable angina:
The platelet integrin receptor GPIIb/IIIa is of particular importance since it mediates platelet aggregation by binding of
the bivalent plasma molecule fibrinogen. This receptor has at least two conformational states: 1) A non-activated state,
which is the default state on unstimulated platelets. In this non-activated state the receptor demonstrates a very low
affinity for its ligands and is not capable of inducing platelet aggregation. 2) An activated state which is present after
platelet activation, e.g. by thrombin. In this activated state GPIIb/IIIa has undergone a conformational change, which
leads to high affinity binding of fibrinogen (Shatill et al., J. Biol. Chem. 1985: 260(20): 11107-11114).
[0003] Consequently the therapeutic blockade of GPIIb/IIIa is a very effective anti-platelet strategy, since it affects the
final common endpoint of the platelet activation cascade. During the last years a great variety of GPIIb/IIIa-blockers
have been developed. These are either chimeric mouse/human Fab-fragments of a GPIIb/IIIa-blocking monoclonal
antibody (Abciximab) (Coller B., et al., J. Clin. Invest. 1983, 72: 325-338), cyclic peptides (Eptifibatide) or polycyclic
synthetic peptidomimetics (e.g. Tirofiban) (Bhatt DL and Topol EJ. JAMA. 2000; 284(12):1549-58; Topol EJ, et al.,
Lancet. 1999; 353(9148):227-31). This therapy has been proved to be effective but there still retain some problems in
this context:

- especially under the therapy with Abciximab, an increased prevalence of severe thrombocytopenia is present (~
1%) (Dasgupta H., et al., Am Heart J. 2000;140(2):206-11).

- due to the expensive production the costs of the therapy are considerably high, especially for Abciximab. (Hillegass
WB, et al., Pharmacoeconomics. 2001; 19(1):41-55).

- there is an increase in bleeding complications which are especially important when GPIIb/IIIa-blockers are combined
with thrombolysis.

- synthetic GPIIb/IIIa-blockers which are administerd orally brought disappointing results, due to their pharmacokinetic
properties, particularly a rather low affinity for the receptor. (Chew DP. et al., Circulation. 2001,103(2):201-206).

- there is evidence that GPIIb/IIIa-blocker, especially the low molecular agents, interact with the receptor after binding.
This might result in a paradoxical intrinsic activating effect (Peter K., et al., Blood. 1998; 92 (9) : 3290-)

- reversibility of the effect of Abciximab is very slow (>12 hours)
- approx. 6% of the patients treated with Abciximab develop anti-human-chimeric antibodies (AHAC); 11% in case

of patients treated repeatedly (Gawaz M., Therapie bei koronarer Herzerkrankung. Stuttgart, New York: Thieme,
1999).

[0004] All GPIIb/IIIa-blockers, currently used, are binding to the activated and non-activated receptor with similar
affinity. An activation specific inhibitor might offer several advantages. For example platelet adhesion would still be intact
which should result in a reduction of bleeding events. Moreover interactions with the non-activated receptor would be
prevented. It would be desirable to develop a smaller GPIIb/IIIa-blocking agent with an affinity similar to an antibody,
which should demonstrate better pharmacokinetic properties.
[0005] Another application for an activation specific antibody would be the detection of activated platelets, which is
very useful in a variety of research and diagnostic-settings.
[0006] It is therefore the object of the present invention to find an antibody with such improved properties, as well as
to provide methods for identifying such an antibody.
[0007] This object is solved by providing the antibody according to independent claim 1. Further advantageous features,
embodiments and aspects of the present invention will become more readily understandable when looking at the further
independent and dependent claims, the description and the drawings.
[0008] Accordingly, the invention is directed to an antibody of human origin for inhibiting platelet aggregation, char-
acterised in that it is effective by substantially exclusive binding to the activated state of platelet integrin receptor GPIIb/IIIa.
[0009] The terms thrombocyte and platelet are used synonymously in this specification. The general term "platelet
integrin receptor" means "platelet integrin receptor GPIIb/IIIa".
[0010] According to the present invention the antibody binds to the platelet integrin receptor GPIIb/IIIa (alpha IIb/beta
3) and inhibits the binding of the natural ligand fibrogen. As detailed above, this receptor is characterised by inducing
the aggregation process when fibrinogen binds to it. Through blocking this receptor, crosslinking is impossible.
[0011] Due to the more selective effects obtainable, the antibody does "substantially exclusively bind" to the activated
conformation of the platelet integrin receptor. This means that its binding affinity to the activated conformation of the
platelet integrin receptor is much greater than its respective affinity for binding to the inactive conformation of the platelet
integrin receptor. At best, the agent is substantially unable to bind to the nonactivated conformation of the integrin receptor.
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[0012] In the present specification the term "antibody" means immunoglobulins of human origin. The immunoglobulin
may be also a fragment of human immunoglobulins comprising the variable domains of the heavy and light chain. The
fragment may be a single chain antibody fragment (scFv), Fab or recombinant constructs and derivatives thereof. It may
be monovalent, bivalent or multivalent.
[0013] It can contain modifications to its amino acid sequence when compared to genuine antibodies and exhibit a
modified domain structure. It must however, still be able to adopt the typical domain configuration found in native
antibodies, as well as an amino acid sequence, which is able to bind to targets (antigens) with high specifity. Typical
examples of antibodies derivatives are antibodies coupled to other polypeptides, rearranged antibody domains or frag-
ments of antibodies. The antibody may also comprise at least one further compound, e.g. a protein domain, said protein
domain being linked by covalent or non-covalent bonds. The linkage can be based on genetic fusion according to the
methods known in the art. The additional domain present in the fusion protein comprising the antibody employed in
accordance with the invention may preferably be linked by a flexible linker, advantageously a peptide linker, wherein
said peptide linker comprises plural, hydrophilic, peptide-bonded amino acids of a length sufficient to span the distance
between the C-terminal end of the further protein domain and the N-terminal end of the antibody or vice versa. The
above mentioned fusion protein may further comprise a cleavable linker or cleavage site for prbteinases. Thus, e.g., the
antibody might be linked to an effector molecule having a conformation suitable for biological activity or selective binding
to a solid support, a biologically active substance (e.g. a cytokine or growth hormone), a chemical agent, a peptide, a
protein or a drug.
[0014] The antibody of the present invention is of human origin. This is a particularly important feature of the invention,
since it opens the use of such antibodies to a therapy in human patients without the risk of adverse immune reactions
against other "foreign" antibody types. In particular, the overall structure/sequence and the constant regions of the used
antibody are of human origin. The source of the human antibody may be a phagedisplay library of natural or modified
human antibody fragments, screened for antibodies with affinity for thrombocytes.
[0015] Preferably, the antibody is a single chain antibody where a VH domain is linked to a VL domain. The term
"linked" means preferably a peptide bond. Such a single chain antibody is preferably a recombinant scFv antibody.
Methods for producing such a single chain antibody with the above mentioned properties or of DNA sequences coding
for such an antibody, its expression in suitable hosts and its recovery and purification are described for examples in
WO-A-89/09622, WO-A-89/01783, EP-A-0 239 400, WO90/07861 and Colcher et al., Cancer Research 49 (1989), p.
1732-1745. The scFv employed may be a recombinant construct of single chain antibody fragment(s), if such rearrange-
ments or changes to the sequence are necessary in order to obtain the desired product. The person skilled in the art
knows methods how to modify the respective immunoglobuline domains, e.g. via amino acid deletion, insertions, sub-
stitutions and/or recombinations. Methods for introducing such modifications in the coding sequence for the immunoglob-
uline chain are known to person skilled in the art (e.g. Sambrook et al., Molecular Cloning - A Laboratory Manual, Cold
Spring Harbor (1989), N.Y.) On the other hand, the single chain antibody fragment may for example be derived from a
human IgM or IgG antibody. Alternatively, recombinant BsAb or diabodies (containing two scFv fragments preferably
linked via a peptide linker) can be formed. It will be also advantageously to construct tandem diabodies by homodimer-
isation of single chain fragments comprising four antibody variable domains (VH and VL) of two different specificities.
[0016] Due to the huge variability of the antibody generation process in the course of an immune response, in general
a large number of different sequences suitable for attacking a foreign antigen can be produced. It is clear to the skilled
person that therefore, several embodiments of antibody sequences could be found for meeting the requirements of the
present invention. As an example, which is tested and worked well, the antibody according to the invention may be
characterised in that the fragment comprises an amino acid region which comprises the translation product of the nucleic
acid sequence of Fig. 2 (SEQ. No. 1). In a further preferred embodiment it comprises the amino acid sequence as shown
in Fig. 2 or it consists of the amino acid sequence of Fig. 2. In a further embodiment, the present invention provides
nucleic acid molecules encoding a fragment, derivative or allelic variation of the above polypeptide which have substan-
tially the same properties as that of Fig. 2. The term "derivative" in this context means that the sequence of these
molecules differ from the sequences of the nucleic acid molecules and/or of the amino acid sequence of Fig. 2 at one
or several positions but have a high level of homology to these sequences. Homology hereby means a sequence identity
of at least 60%, in particular an identity of at least 70 or 80%, preferably of more than 90% and particularly preferred of
more than 95%. The deviations of the above-mentioned nucleic acid molecules or peptide molecules may have been
produced by deletion, substitutions, insertions or recombination.
[0017] Another suitable example is a synthetic library of antibody sequences. The identified fragment comprises a
heavy chain CDR3 domain which contains the sequence ELEAYCRGDCYPPYYG or a derivative thereof with comparable
structure and properties. This sequence is found to be able of binding to the integrin receptor, maybe because it can
mimic the fibrinogen structure.
[0018] A further preferred embodiment concers the DNA sequence coding for the single chain antibody. These DNA
sequences can be inserted into a vector or expression vector. Thus, the present invention also relates to vectors and
expression vectors containing these DNA sequences. The term "vector" means a plasmid (pUC18, pBR322, pBlueScript,
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etc.), a virus or any other suitable vehicle. In a preferred embodiment the DNA sequences are functionally linked to
regulatory elements which allow their expression in procaryotic or eucaryotic host cells. Such vectors contain besides
the regulatory elements (e.g. promoter) a replication origin and specific genes which allow the phenotypic selection of
a transformed host cell. The regultatory elements for the expression in procaryotes (e.g. E. coli) are lac-, trp-promoter
or T7 promoter, and for the expression in eucaryotes AOX1- or Gal promoter (for expression in yeasts) and CMV-, SV40-,
RVS-40 promoter, CMV- or SV40 enhancer (for expression in animal cells). Further examples for promotors are metal-
lothein I and polyhderin promoter. Suitable expression vectors for E. coli are pGEMEX, pUC derivatives, pEXHAM and
pGEX-2T. Suitable promoters for the expression in yeast are pY100 and Ycpad1 and for the expression in mammal
cells pMSXND, pKCR, pEFBOS, cDM8 and pCEV4.
[0019] General methods known in the art can be used for the construction of the expression vectors which contain
the DNA sequences of the present invention and suitable regulatory elements. Examples of these techniques are in-
vitro recombination techniques, synthetic methods and in-vivo recombination techniques (c.f. Sambrook et al., Molecular
Cloning - A Laboratory Manual, Cold Spring Harbor (1989), N.Y.). The DNA sequences according to the present invention
may be also inserted into a vector in combination with DNA sequences coding for other proteins or peptides to be
expressed as fusion proteins.
[0020] The present invention further concerns host cells containing these vectors. These host cells are e.g. bacteria
(e.g. E. coli strains XL1blue, HB101, DH1, x1776, JM101, JM109, BL21 and SG13009), Yeasts (preferably S. cervisiae),
insect cells (preferably sf9 cells) and animal cells (preferaly mammal cells). Prefered mammal cells are myeloma cells,
preferably mouse myeloma cells). Methods for transforming these host cells, methods for the phenotypic selection of
transformants and for the expression of the DNA sequences according to the present invention by using the aforemen-
tioned vectors are known in the present technical field.
[0021] The present invention further relates to a methods for the recombinant production of the (single chain) antibody
by using the aforementioned expression vectors. This method comprises the cultivation of the aforementioned host cells
under conditions which allow the expression (preferably stable expression) of the protein (or fusion protein) and the
recovery of the protein from the culture or from the host cells. The person skilled in the art knows conditions how to
cultivate transformed or transfected host cells. Suitable methods for the recombinant production of proteins are known
(e.g. Holmgren, Annual Rev. Biochem. 54 (1985), 237; La Valle et al., Bio/Technology 11 (1993), 187, Wong, Curr. Opin.
Biotech. 6 (1995), 517; Davies, Curr. Opin. Biotech 6 (1995), 543). Furthermore, suitable purification methods are known
(e.g. preparative chromatographie, affinity chromatographie, HPLC etc.).
[0022] The invention is further directed to a process for identifying and/or isolating antibodies for inhibiting platelet
aggregation by binding to the activated form of integrin receptor GPIIb/IIIa of blood thrombocytes.
[0023] Such process according to the invention comprises the following steps:

- providing a library of nucleic acids encoding for sequences of candidates;

- producing a phage library from said nucleic acids library;

- successively reacting said phage library with nonactive thrombocytes, active thrombocytes, other cells expressing
nonactive integrin receptor molecules, and other cells expressing active integrin receptor molecules; and

- eluting phages bond to said thrombocytes or other cells expressing active integrin receptor molecules.

[0024] An important step of the inventive process is that the phage libary is depleted of less suitable polypeptides,
which either bind to nonactivated platelets, or to other components on the surface of activated platelets. Following each
of the binding steps, a recovery of the selected phages should be performed, which can be done with known methods.
Finally, those phages carrying polypeptides which specifically bind to the integrin receptor, are tested for their blocking
activity.
[0025] The steps of selecting with other cells can be also omitted. By this modification, phages inhibiting platelet
aggregation by other mechanisms may be detected.
[0026] By this, a "natural library", based on the antibody population of the donors, can be obtained
[0027] Alternatively, a synthetic library may be used, wherein the step of providing a library comprises the following
steps:

- providing a nucleic acid containing a sequence for a single chain antibody fragment containing a heavy and a light
variable domain; and

- introducing at least one randomised nucleotide sequence in a region of said single chain antibody fragment.
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[0028] The region into which the at least one randomised nucleotide sequence is introduced, preferably is the CDR3
region of vH or vL such a scFv.
[0029] Said other cells may preferably be CHO cells, which are well known and may express the integrin receptor on
their surface after having been transformed.
[0030] The invention is further directed to the use of a pharmaceutical composition containing the antibody, DNA or
expression vectors according to the present invention for blocking the platelet integrin receptor on thrombocytes.
[0031] The invention is still further directed to the use of the antibody, DNA or expression vector according to the
invention for manufacturing a pharmaceutical composition.
[0032] The subject matter of the present invention is also of diagnostic interest. It may be used for determining the
number of activated thrombocytes in relation to non-activated thrombocytes in a patient. It is particular useful for monitoring
the (de)activation status if the patient is treated with thrombocyte aggregation inhibitors.
[0033] The pharmaceutical or diagnostic composition may contain additionally a pharmaceutically acceptable carrier.
Suitable carriers are phosphate buffered saline solutions, Water, emulsions (e.g. water-in-oil emulsions), surfactants,
sterile solutions etc. The administration of the pharmaceutical composition may be orally or parenterally (e.g. topically,
intra-arterially, intramuscularly, subcutaneously, intramedullarly, intrathecally, intraventricularly, intraveneously, intra-
peritoneally or intranasally). The suitable dosage will be determined by the medical doctor and is dependent on various
conditions (e.g. age, sex, weight of the patient, kind of illness and kind of administration, etc.).
[0034] The DNA sequences of the present invention may be also inserted into a vector suitable for gene therapy, e.g.
under the control of a tissue-specific promoter. In a preferred embodiment the vector containing the DNA sequences is
a virus (e.g. an adenovirus, vaccinia virus or adeno-associated virus). Preferred are retroviruses. Examples of suitable
retroviruses are MoMuLV, HaMuSV, MuMTV, RSV or GaLV. For gene therapy purposes the DNA sequences according
to the present invention may be also transported in form of colloidal dispersions to the target cells. In this connection
also liposomes and lipoplexes are mentioned (Mannino et al., Biotechniques 6 (1988), 682).
[0035] Finally, the invention is directed to a method a treating a patient, comprising the following step:

administering a pharmaceutical composition according to the invention in a pharmaceutically effective dose to the
patient.

[0036] In the following, the invention shall be further detailed by exemplifying, non limiting embodiments, in which
reference will be made to the accompanying drawings:

Fig. 1 shows a FACS analysis of a clone expressing an antibody fragment according to a first embodiment of the
invention;

Fig. 2a shows the nucleic acid sequence of clone MB9 coding for a scFV antibody according to the present invention;
Fig. 2b shows the amino acid sequence of MB9.

Fig. 3 shows the sequence of C9 scFv and E4 scFv

Fig. 4 shows oligonucleotides used for the construction of the human scFv based synthetic library. BbsI restriction
enzyme recognition sites are indicated in bold style, cut sites are underligned

Fig. 5 shows a schematic representation of annealing positions of oligonucleotides used for the construction of
pEXHAM4/C9 and pEXHAM4/E4. Genes of the scFv’s C9 and E4 cloned in pEXHAM1 are shown as boxes. Black
painted areas represent CDR regions; Oligonucleotides are represented by arrows and identified by numbers (c.f.
Fig. 4). BpiI restriction endonuclease recognition sites are indicated.

Fig. 6 shows vector maps of pEXHAM4/C9 and pEXHAM4/E4

Fig. 7 shows vector maps of pEXHAM7/C9 and pEXHAM7/E4

Fig. 8 lists oligonucleotides used as primers in 1. PCR for amplification of human heavy and light chain variable regions

Fig. 9 lists oligonucleotides used as primers in 2 PCR for introduction of restriction endonuclease recognition se-
quences (Marked in bold style)

Fig. 10 shows the FACS analysis of clones SA8, SA10 and SA11. Binding of indicated scFv’s to activated (black
curve) and non-activated (grey curve) thrombocytes.
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Fig. 11 shows the entire nucleotide sequence concerning the vector map pEXHAM4/E4.

Fig. 12 shows the entire nucleotide sequence concerning the vector map pEXHAM4/C9.

Fig. 13 shows the entire nucleotide sequence concerning the vector map pEXHAM7/E4.

Fig. 14 shows the entire nucleotide sequence concerning the vector map pEXHAM7/C9

[0037] In the following, examples for the production of human scFv antibodies specific for activated platelet integrin
receptor GPIIb/IIIa will be given.

General strategy

[0038] Phage libraries for the display of single chain antibody fragments (scFv) are generated from human IgM antibody
genes. Alternatively, a synthetic library is generated by randomisation of the CDR3 region of the heavy chain in two
scFv master frameworks of human origin. Both libraries are substracted for not activation specific binders by incubation
on resting thrombocytes prior to using them for selection on activated platelets. To focus the selection onto the GPIIbIIIa
receptor additional rounds of selection are done on in vitro cultivated cells expressing recombinant GPIIbIIIa receptor.
Following the selection scFv clones are analysed for binding to activated thrombocytes and competition of fibronogen
binding by FACS analysis.

Example 1: Production of the human scFv antibody fragment MB9

RNA and cDNA preparation

[0039] Total RNA is isolated from spleen samples of six human donors and peripheral blood lymphocytes (PBL) of
five healthy human donors (app. 1-5x108 PBLs each, RNeasy (TM) Midiprep.Kit, Qiagen). From total RNA poly A+-RNA
is prepared (Oligotex mRNA Kit, Qiagen) and used for cDNA synthesis (SuperScript™ Preamplifications System, Gibco
BRL/LIFE Technologies).

Amplification of human Ig variable regions

[0040] Oligonucleotides used in PCR for amplification of variable regions of human immunoglobulin heavy and light
chains those of Fig. 8. Heavy chains are amplified using a single IgM specific constant primer and one of a number of
different primers (VH-1 to VH-7) specific for the variable region in separate PCR reactions. Accordingly lambda and
kappa light chains are amplified using a single lambda or kappa specific constant primer and one out of a number of
different variable primers (Vλ-1 to Vλ10 and Vκ-1 to 6). PCR is done in a volume of 50 Pl using 0.5 Pl cDNA, 1 unit Vent
exo--DNA-polymerase (New England Biolabs) and 0.5 PM of each primer under following conditions: 3 min 95 °C, 20x
[30 sec 95 °C, 1 min 55 °C, 1 min 72 °C] 5 min 72 °C. The products of the first PCR are purified using the PCR purification
Kit (Qiagen) and used as templates for as second PCR using a corresponding set of oligonucleotide primers of Fig. 9
to introduce restriction sites for cloning. The second PCR is carried out separately for each primer set according to the
first PCR but using 1 min 57 °C for annealing. Products of the second PCR of the heavy chain, the lambda light chain
and the kappa light chain are pooled and purified via PCR- purification Kit (Qiagen).

Cloning of the scFv phage display library

[0041] Heavy chain fragments are digested with NcoI and HindIII, light chain fragments with MluI and NotI (each New
England Biolabs) according to the suppliers instructions and finally purified by gel extraction from 1% agarose gels using
the Gel Extraction Kit (Qiagen). To create a sublibrary the heavy chains are cloned first into the phagedisplay vector
pEXHAM1 (Figure 1) containing a stuffer scFv. Vector DNA is cut with NcoI and HindIII, purified via gel extraction and
ligated separately with heavy chain fragments originating from different donors. Ligation is done in 20 Pl volume using
50 ng vector, 9 ng heavy chain fragment and 1 unit T4 DNA-ligase (Roche) for three hours at room temperature. The
ligation mixture is precipitated, resuspended in 10 Pl water and mixed with 35 Pl of electrocompetent E.coli XL1 blue
cells (Stratagene) for electroporation according to the suppliers instructions. Transformed cells are plated on selective
LB agarose plates containing 50 mM glucose, 100 Pg/ml ampicillin and 20 Pg/ml tetracyclin and incubated at 30 °C over
night. The size of the sublibraries is in the range of 1.5x106 to 7.1x107 as determined by plating appropriate dilutions.
[0042] Bacterial clones are scraped from the plates and used for DNA-maxipreparation (Qiagen) to prepare the vector
DNA for cloning of the complete libraries. Sublibrary DNA is cut with MluI and NotI, purified by gel extraction and ligated
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with lambda and kappa light chain fragments separately. Ligation is done in 20 Pl volume using 1 Pg vector DNA and
a two fold molar excess of light chain DNA. After incubation with 1 unit T4 ligase (Roche) over night at 8 °C the ligation
mixture is precipitated and redissolved in 2.5 Pl Tris 10mM, pH8.5. Of this 2 Pl are used for transformation of 50 Pl
aliquots of electrocompetent XL1 blue cells. Cells are plated on selective agarplates and the number of transformants
is determined by plating of appropriate dilutions as described above. The total size of all libraries generated from spleen
and PBL RNA material is 1.75x109.

Library rescue

[0043] For phage display of scFv’s the library is inoculated in 250 ml aliquots of LB medium supplemented with 50
mM glucose, 100 Pg/ml ampicillin and 20 Pg/ml tetracyclin at a start OD600 of 0.025 ensuring that the number of cells
exceeds the complexity by a factor of 10. Cells are incubated at 37 °C and 200 rpm until an OD600 of 0.2 and infected
with M13K07 helperphages at a multiplicity of infection of 10. After one hour incubation at 37 °C cells are harvested by
centrifugation, resuspended in 250 ml glucose free medium and incubated over night at 30 °C and 200 rpm. Phage are
isolated by PEG precipitation (PEG6000 20%, NaCl 2.5M) and redissolved in phage dilution buffer (Tris 10 mM pH 7.5,
NaCl 20 mM, EDTA 2 mM).
[0044] Screening the library for scFv’s binding activated platelets Depletion of the library for scFv’s binding non activated
platelets:
5 ml of human, venous blood are collected in a S-Monovette (Sarstedt) containing 25 Pl prostaglandine E10 (10 mM)
and centrifuged at 110g for 10 min. Of platelet rich plasma (upper phase) 1 ml is transferred into a fresh tube, mixed
with 9 ml CGS-buffer (sodium citrate 10mM, dextrose 30mM, NaCl 120 mM) and centrifuged at 1000g for 10 min. The
pellet is resuspended in 4 ml tyrode buffer (NaCl (150 mM), NaHCO3 (12 mM), KCl, MgCl (2 mM each), glucose, BSA
(1mg/ml each), pH 7.4) containing 2% skimmed milk powder and incubated with 1.75x 1012 bacteriophages (1000x
complexity) for 2 hours at room temperature. Platelets are centrifuged at 1000g for 10 min, the supernatand removed
and stored at 4 °C

Binding onto activated platelets:

[0045] 5 ml of human, venous blood are collected in a S-Monovette(Sarstedt) and centrifuged at 110g for 10 min. Of
platelet rich plasma (upper phase) 1 ml is transfered in a fresh tube, mixed with 9 ml CGS-buffer and centrifuged at
1000g for 10 min. The pellet is resuspended with 4 ml depleted phage solution containing CaCl2, MgCl2 (2 mM each),
ADP (15 PM) and incubated at roomtemperature for 2 hours. Platelets are washed twice by centrifugation (1000g, 10
min) and resuspended in 14 ml tyrode buffer.

Elution:

[0046] For elution of binding phage the platelets are centrifuged (1000g, 10 min), resuspended in 1 ml glycine buffer
(0.1 M, pH 2.2) and incubated for 10 min at room temperature. After centrifugation (1000g, 10 min) the supernatant is
neutralized by addition of Tris (2 M, pH 8.0).

Reinfection:

[0047] Eluted phages are mixed with 10 ml of logarithmic growing E. coli XL1 blue cells and incubated at 37 °C for 30
min. After centrifugation (10 min, 6000 g), cells are resuspended in 400 Pl LBGAT medium (LB medium containing 50
mM glucose, 100 Pg/ml ampicillin and 20 Pg/ml tetracyclin), plated on LBGAT agarplates and incubated over night at 37 °C.

Packaging:

[0048] Colonies are scraped from agar plates using two times 5ml LBGAT medium and used for inoculation of 20 ml
LBGAT medium at an OD600 of 0.1. Cells are incubated at 37 °C and 200 rpm for one hour and superinfected with app.
1x1010 M13K07 helperphages. After one hour at 37 °C cells are collected by centrifugation (5 min, 6000g) resuspended
in LB medium supplemented with ampicillin (100Pg/ml) and kanamycin (50 Pg/ml) and incubated over night at 30 °C
and 200 rpm. Phages are collected by PEG precipitation and resuspended in 1 ml phage dilution buffer (as described
for library rescue).
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Screening the library for scFv’s binding recombinant GPIIb/IIIa on CHO-cells

Depletion of scfv’s binding non activated GPIIb/IIIa:

[0049] Chinese hamster ovary cells (CHO) expressing non activated GPIIb/IIIa receptor (A5 cells; Peter et al., Blood,
Vol. 9, 1998, pp. 3240-3249) are trypsinated, centrifuged (10 min, 140g) and resuspended at 5x106 cells/ml in tyrode
buffer. App. 109 packaged phage from the first round of selection are mixed with 4 ml cell suspension and incubated for
one hour at room temperature. Cells are centrifuged for 20 min at 140 g and the supernatant cleared again by centrifugation
(20 min, 3200 g).

Binding on activated GPIIb/IIIa:

[0050] CHO cells presenting active GPIIb/IIIa (C13 cells, Peter K and O’Toole TE, J Exp Med. 1995, 181(1): 315-326)
are harvested by trypsination, centrifuged and washed once using 1 ml tyrode buffer. 4x106 cells are incubated with 4
ml depleted phage solution for 30 min at room temperature.

Elution by antibody competition:

[0051] Cells are centrifuged for 10 min at 140g, resuspended in 50 ml tyrode buffer, three times centrifuged for 20
min at 700g and resuspended in 1ml tyrode buffer and finally resuspended in 200 Pl ReoPro (2mg/ml). After 20 min at
room temperature cells are removed by 10 min centrifugation at 13000 rpm in a benchtop centrifuge.

Acidic elution:

[0052] Cells are centrifuged for 10 min at 140g, resuspended in 50 ml modified tyrode buffer (tyrode buffer pH 6
adjusted with Hepes, containing CaCl2, MgCl2 (2 mM each) and 1mg/ml BSA), twice centrifuged for 20 min at 700g and
resuspended in 1 ml modified tyrode buffer and finally resuspended in 1 ml glycine (pH 2.2). After 15 min at room
temperature the mixture is neutralized by addition of 100 Pl Tris (2 M, pH 8) and cleared by centrifugation at 13000rpm
for 10 min in a benchtop centrifuge.
Reinfection and packaging: is done as described above.
[0053] Restriction endonuclease digestion analysis of selected clones DNA of clones from selection experiments are
prepared using DNA spin columns following the recommendations of the manufactor (Quiagen). DNA is digested with
BstNI (New England Biolabs) and analysed on a 1% agarose gel.

Preparation of periplasmic extracts

[0054] 5 ml of LBGAT medium are inoculated with 250 Pl of an overnight culture and incubated at 37 °C and 180 rpm
for 4 hours. Cells are harvested by centrifugation (5 min, 6000g) resuspended in 5 ml LB medium containing ampicillin
(10 Pg/ml) and IPTG (100 PM) and incubated at 28 °C and 180 rpm over night. Cells are again harvested by centrifugation
and resuspended in 500 Pl shock solution (50 mM Tris HCl pH 8.0, 20% saccharose, 1 mM EDTA) and incubated at 8
°C for one hour. Cells are removed by centrifugation (10 min, 13000rpm benchtop centrifuge) and the supernatant
dialysed two times 3 hours against PBS at 4°C.

FACS-analysis

[0055] FACS-analysis is done using a FACSCalibur device (Becton Dickinson).

Analysis of activation specificity:

[0056] Complete citrate blood (S-Monovette, Sarstedt) is diluted 1/50 in 50 Pl tyrode buffer with or without ADP (20
PM) and incubated for 20 min at room temperature with 10 Pl of periplasmic scFv extracts. As secondary antibody FITC
labelled anti-His-antibody (Dianova) is added, incubated for 20 min and fixed with Cellfix (1x).

Analysis of fibrinogen competition:

[0057] Complete citrate blood (S-Monovette, Sarstedt) is diluted 1/50 in 50 Pl tyrode buffer with or without ADP (20
PM) and incubated for 20 min with FITC labeled anti-fibrinogen-antibody (WAK-Chemie Medical) in presence or absense
of 20 Pl of periplasmic scFv extracts before fixation with Cellfix (1x, Becton Dickinson).



EP 1 300 419 B1

9

5

10

15

20

25

30

35

40

45

50

55

Results

Selection of GPIIb/IIIa binding scFv’s

[0058] Human scFv phagedisplay libraries originating from spleen and PBL are screened for GPIIb/IIIa specific clones
by selection on activated human platelets for one round. The library is depleted before on not activated platelets to
remove not activation specific binders. The second and third round of selection is done on CHO cells expressing recom-
binant, activated GPIIa/IIIb receptor after depletion on cells presenting a not activated variant. Elution is done either by
acid or by competition with ReoPro. After the third round of selection clones are randomly picked and analysed first for
enrichment by BstNI digestion and activation specific binding to thrombocytes (Table 1). One clone, MB9, is found to
be enriched using acidic as well as competitive elution to 10 of 80 clones and 10 of 60 clones respectively. MB9 is also
strongly activation specific in platelet binding and inhibits binding of fibrinogen to platelets as shown by FACS-analysis
depicted in Figure 1. Therein, the following is depicted: Left histogram: demonstrates binding of MB9 scFv to activated
(black) but not to unactivated (grey) human thrombocytes. Right histogram: Binding of fibrinogen to activated (black)
but not to unactivated thrombocytes. Binding of fibrinogen to activated thrombocytes is inhibited in presence of MB9
scFv (filled bright grey curve).
[0059] Additionally MB9 competes with ReoPro for binding. Other enriched clones like MA1 showed also activation
specific binding but failed in inhibition of fibrinogen binding or are not strongly specific for activated thrombocytes like
MA3 or MB1.
[0060] The DNA sequence of clone MB9 is given in SEQ ID No. 1 (Fig. 2). Restriction endonuclease recognition
sequences flanking heavy and light chains (NcoI, HindIII and MluI, NotI respectively) are indicated.
[0061] A clone encoding MB9 has been deposited under DSM 14491 (XL1blue(pEXHAM4/MP9)) on September 6,
2001 with the "Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH, D-38124 Braunschweig" under the
Budapest Treaty.

Example 2: Production of the synthetic human framework based scFv antibody fragment

Origin of human scFv master frameworks

[0062] For the generation of a synthetic library by randomization of the CDR3 region of the heavy chain two human
master frameworks (C9 and E4, Figure 3) are chosen because of their excellent production characteristics in E. coli
cells. Both scFv’s originate from a large human phage display antibody library (Little, M., et al., J. Immunol. Methods
1999, 231: 3-9) and specific for hepatitis B virus antigen (C9) and estradiol (E4) respectively.

Vector construction for the synthetic scFv library

[0063] C9 and E4 scFv’s are cloned in pEXHAM1 vector DNA replacing the stuffer scFv by standard recombinant
cloning techniques using NcoI and NotI cloning sites.
To prepare a vector allowing the randomization of CDR3 of the heavy chain without changes of the original sequence
this region is replaced by a stuffer DNA fragment containing restriction enzyme recognition sites of the type IIS enzyme

Table 1: Characterisation of scFv clones enriched on activated GPIIb/IIIa.

Clone elution done by Enrichment 
Identical clones 
/analysed 
clones

Activation 
specific binding 
to human 
platelets

inhibition of 
fibrinogen binding

competition by 
ReoPro

MA1 Acid 20/80 ++ - -

MA2 Acid 10/80 ++ ++ +

MA3 Acid 24/80 + - -

MB1 Competition 21/60 + + +

MB9 Identical to 
MA2

Competition 10/60 ++ ++ +

++: strongly positive; +: positive; -: negative
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BbsI (BpiI). Standard PCR reactions are set up using the oligonucleotid primers as shown in Fig. 4 to generate DNA
fragments of the scFv regions 3’and 5’ of the heavy chain CDR3 containing unique BpiI cloning sites as outlined in Fig.
5, which is a schematic representation of annealing positions of oligonucleotides used for the construction of
pEXHAM4/C9 and pEXHAM4/E4. Genes of the scFv’s C9 and E4 cloned in pEXHAM1 are shown as boxes. Black
painted areas represent CDR regions; Oligonucleotides are represented by arrows and identified by numbers (cp.
sequence definitions). BpiI restriction endonuclease recognition sites are indicated.
[0064] The stuffer DNA fragment is generated directly by hybridisation of synthetic oligonucleotides. DNA-fragements
are cut with BpiI and cloned in BpiI digested pEXHAM1 vector DNA to generate pEXHAM4/C9 and pEXHAM4/E4 (Figs.
6, 11 and 12).
[0065] Direct use of pEXHAM4 vector DNA for cloning via BbsI necessitates the purification of two vector fragments,
3.8 and 0.5 kb in size. To avoid this both BbsI restriction sites outside the scFv sequence are removed in several steps
without changing the protein sequence using mismatched oligonucleotides as primers for PCR or directly hybridised
synthetic oligonucleotides to replace BbsI containing DNA-fragments by cloning via neighboring restriction sites. The
final constructs is named pEXHAM7/C9 and pEXHAM7/E4 (Figs. 7, 13 and 14) respectively.

Generation of the synthetic, human framework based scFv library

[0066] To generate a library synthetic oligonucleotides encoding four to seven random aminoacids by NNK codons
(VHCDR3_3.4/cut until VHCDR3_3.7/cut; 1 PM each) are filled in separately using oligonucleotides VHCDR3_for/cut
and VHCDR3_back/cut (0.2 PM) (Fig. 4) with 1 unit Vent exo- DNA-polymerase (New England Biolabs) unter following
PCR conditions: 2 min 94 °C, 5x [1 min 94 °C, 1 min 40 °C, 1 min 72 °C] 10 min 72 °C in 100 Pl Volume. PCR-products
are purified using PCR purification Kit (Qiagen). 2/3 of the material is cut with 100 units BbsI for 6 hours and again
purified via the mentioned kit. In case of VHCDR3_3.4/cut and VHCDR3_3.5/cut the vector DNA pEXHAM4/C9 and
pEXHAM4/E4 is cut with BbsI (1 unit/Pg in 6 hours) and both vector fragments (3.8 and 0.5 kb) are purified via gel elution
from an 1 % agarose gel (Gel Extraction Kit, Quiagen). For VHCDR3_3.6/cut and VHCDR3_3.7/cut pEXHAM6/C9 and
pEXHAM6/E4 are used, therefore only one vector fragment had to be purified. Ligation is done in all cases at an equimolar
ratio of all fragments. Afterwards the ligation mixture is precipitated, redissolved in Tris 10mM, pH8.5 and used for
transformation of XL1 blue cells essentially as described for example 1.
[0067] In addition to synthetic randomized DNA-fragments, CDR3 of the heavy chain is also replaced by natural CDR3
sequences amplified from the products of the first PCR of the natural library (see example 1) to focus on functional, in
vivo used sequences for this region. Oligonucleotides used and described in Fig. 4 are designed to cover most of the
human heavy chain CDR3 regions without modifying C9 or E4 framework sequences. PCR is done separately for each
human VH PCR template using 1 unit Vent exo--DNA polymerase (New England Biolabs) and 0.2 PM primer in a volume
of 100 Pl under following conditions: 2 min 94°C, 30x [1 min 95 °C, 1 min 50 °C, 1 min 72 °C] 10 min 72 °C. Oligo
nucleotides #42, #43 and #44 are used as an equimolar mixture. PCR products are purified via PCR purification kit and
material originating from spleen or PBL respectively is pooled. Restriction with BbsI, ligation with pEXHAM6/C9 and
pEXHAM6/E4 respectively and transformation is done as described above.
[0068] The size of the whole synthetic library (synthetic and natural CDR3’s cloned in C9 or E4 frameworks) in this
example is 7.5x108 clones.

Library rescue

[0069] Packaging of synthetic libraries is done as described for the natural library (example 1).

Screening of the synthetic library

[0070] Screening of the synthetic library is done exactly as described for the natural library (example 1) starting with
7.5x1011 bacteriophages (1000x complexity).

Results

[0071] The synthetic library derived from human scFv frameworks (C9 and E4) is screened for GPIIb/IIIa specific
clones exactly as described in example 1. After the third round of selection clones are randomly picked and the DNA
sequence of the VH-CDR3 regions was determined (c.f. Table 2)
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[0072] All of the clones use the E4 framework sequence. Three of the eleven analysed clones encode the amino acid
sequence RGD (also present in fibrogen) within CDR3 (SA3, SA8 and SA10). In clones SA3 and SA8 the RGD motive
is directly flanked by two cysteine residues that might stabilize the loop by disulfide bridges. Clone SA3 was found twice
under eleven analysed clones and, therefore, has probably enriched by the screening procedure. The same is true for
clone SA11. These scFv clones are similar to antibodies like PAC-1 that contain RGD-like sequences and inhibit fibrogen
binding by blocking the activated receptor (Shatill et al., 1985). Only SA8, Sa10 and SA11 showed an activation specific
binding to thrombocytes in the presence of fibrinogen (c.f. Fig. 10).
[0073] The selected clones probably interact exactly with the fibrinogen binding site of the GPIIb/IIa receptor but with
an affinity similar or lower than fibrinogen. The affinity has been enhanced by mutation within the VH and/or the VL-
domain of the scFv antibody fragment or the exchange of the whole VL domain ("chain shuffling).

SEQUENCE LISTING

[0074]

<110> Affimed Therapeutics AG

<120> Antibody of human origin for inhibiting thromobocytes aggregation

<130> A 3016EP

<140> EP 01123851.6
<141> 2001-10-5

<160> 145

<170> PatentIn version 2.1

<210> 1
<211> 823
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of the Artificial Sequence: Recombinant human antibody fragment

<400> 1

Table 2: Analysis of the DNA-Sequence of VH-CDR3 of eleven GPIIb/IIIa selected clones from the synthetic library

clone translation of VH-CDR3 DNA no of identical clones oligonucleotide used for CDR3

SA1 CAR RYRVG FDY 1 VHCDR3_ 3.5/cut

SA2 CAR GATYTSRSDVPDQTS FDY 2 VHCDR3_ ev2/for/cut

SA3 CAR DDLAYCRGDCSGRFA FDI 2 VHCDR3 _ev2/for/cut

SA4 CAR RFSISRA FDY 1 VHCDR3_ 3.7/cut

SA6 CAR RWGKARS FDY 1 VHCDR3_ 3.7/cut

SA8 CAK ELEAYCRGDCYPPYYG MDV 1 VHCDR3_ ev3/for/cut

SA10 CAR DLFRGRGDYGDYG MDV 1 VHCDR3_ ev2/for/cut

SA11 CAR TYYYDSRTDRRPPHA FDI 1 VHCDR3_ ev3/for/cut
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<210> 2
<211> 808
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of the Artificial Sequence: Recombinant human antibody fragment

<400> 2
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<210> 3
<211> 814
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of the Artificial Sequence: Recombinant human antibody fragment

<400> 3
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<210>
<211> 282
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of the Artificial Sequence: Recombinant human antibody fragment

<400> 4
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<210> 5
<211> 4922
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of the Artificial Sequence: Plasmid

<400> 5



EP 1 300 419 B1

17

5

10

15

20

25

30

35

40

45

50

55



EP 1 300 419 B1

18

5

10

15

20

25

30

35

40

45

50

55



EP 1 300 419 B1

19

5

10

15

20

25

30

35

40

45

50

55

<210> 6
<211> 4925
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of the Artificial Sequence: Plasmid
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<400> 6
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<210> 7
<211> 4922
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of the Artificial Sequence: Plasmid

<400> 7
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<210> 8
<211> 4925
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of the Artificial Sequence: Plasmid

<400> 8
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<210> 9
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 9
tactacgaag acgtgtcctc aggtctcagg ctggtc 36

<210> 10
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 10
tactacgaag acgtgtcctc ggctctcagg ctgttc 36
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<210> 11
<211> 31
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 11
aatgcaggta tcacgaggcc ctttcgtctt c 31

<210> 12
<211> 39
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 12
cagctctgat atctttggat ccgtttaggt cttcttctg 39

<210> 13
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 13
tactacgaag actggtcacc gtctcctcag cctcca 36

<210> 14
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 14
tactacgaag actggtcacc gtctcctcag ggagtg 36

<210> 15
<211> 32
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 15
ggacacgtct tcagcgctga gctcgaagac tg 32

<210> 16
<211> 32
<212> DNA
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<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 16
tgaccagtct tcgagctcag cgctgaagac gt 32

<210> 17
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 17
caggtgcagc tggtgcagtc t 21

<210> 18
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 18
caggtccagc ttgtgcagtc t 21

<210> 19
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 19
caggtccagc tggtacagtc t 21

<210> 20
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 20
gaggtccagc tggtacagtc t 21

<210> 21
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
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<223> Description of Artificial Sequence: oligonucleotide

<400> 21
cagatgcagc tggtacagtc t 21

<210> 22
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 22
cagatcacct tgaaggagtc t 21

<210> 23
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 23
caggtcacct tgaaggagtc t 21

<210> 24
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 24
gaagtgcagc tggtggagtc t 21

<210> 25
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 25
caggtgcagc tggtggagtc t 21

<210> 26
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 26



EP 1 300 419 B1

34

5

10

15

20

25

30

35

40

45

50

55

gaggtgcagc tgttggagtc t 21

<210> 27
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 27
caggtgcagc tgcaggagtc g 21

<210> 28
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 28
cagctgcagc tgcaggagtc g 21

<210> 29
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 29
caggtgcagc tacagcagtg g 21

<210> 30
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 30
gaagtgcagc tggtgcagtc t 21

<210> 31
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 31
caggtacagc tgcagcagtc a 21

<210> 32
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<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 32
caggtgcagc tggtgcaatc t 21

<210> 33
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 33
aagggttggg gcggatgcac t 21

<210> 34
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 34
cagtctgtgc tgacgcagcc a 21

<210> 35
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 35
cagtctgtgc tgacgcagcc g 21

<210> 36
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 36
cagtctgccc tgactcagcc t 21

<210> 37
<211> 21
<212> DNA
<213> Artificial Sequence
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<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 37
tcctatgagc tgacacagcc a 21

<210> 38
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 38
tcctctgagc tgacacagga c 21

<210> 39
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 39
tcctatgtgc tgacacagcc a 21

<210> 40
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 40
tcctatgagc tgacacagct a 21

<210> 41
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 41
tcctatgagc tgatgcagcc a 21

<210> 42
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide
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<400> 42
ctgcctgtgc tgactcagcc c 21

<210> 43
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 43
cagcctgtgc tgactcaatc a 21

<210> 44
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 44
cagcttgtgc tgactcaatc g 21

<210> 45
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 45
cagcctgtgc tgactcagcc a 21

<210> 46
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 46
caggctgtgc tgactcagcc g 21

<210> 47
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 47
aattttatgc tgactcagcc c 21
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<210> 48
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 48
cagactgtgg tgactcagga g 21

<210> 49
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 49
caggctgtgg tgactcagga g 21

<210> 50
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 50
cagactgtgg tgacccagga g 21

<210> 51
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 51
cagcctgtgc tgactcagcc a 21

<210> 52
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 52
caggcagggc tgactcagcc a 21

<210> 53
<211> 21
<212> DNA
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<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 53
gacatccaga tgacccagtc t 21
<210> 54
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 54
aacatccaga tgacccagtc t 21

<210> 55
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 55
gccatccagt tgacccagtc t 21

<210> 56
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 56
gacatccagt tgacccagtc t 21

<210> 57
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 57
gccatccgga tgacccagtc t 21

<210> 58
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide
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<400> 58
gtcatctgga tgacccagtc t 21

 <210> 59
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 59
gccatccaga tgacccagtc t 21

<210> 60
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 60
gatattgtga tgacccagac t 21

<210> 61
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 61
gatgttgtga tgactcagtc t 21

<210> 62
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 62
gatattgtga tgactcagtc t 21

<210> 63
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 63
gaaattgtgt tgacgcagtc t 21



EP 1 300 419 B1

41

5

10

15

20

25

30

35

40

45

50

55

<210> 64
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 64
gaaattgtga tgacgcagtc t 21

<210> 65
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 65
gaaattgtaa tgacgcagtc t 21

<210> 66
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 66
gacatcgtga tgacccagtc t 21

<210> 67
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 67
gaaacgacac tcacgcagtc t 21

<210> 68
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 68
gaaattgtgc tgactcagtc t 21

<210> 69
<211> 21
<212> DNA
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<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 69
gatgttgtga tgacacagtc t 21

<210> 70
<211> 22
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 70
ggacggcggg aacagagtga c 21

<210> 71
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 71
gacagatggt gcagccacag t 21

<210> 72
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 72
tggacgccca tggcgcaggt gcagctggtg cagtct 36

<210> 73
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 73
tggacgccca tggcgcaggt ccagcttgtg cagtct 36

<210> 74
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
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<223> Description of Artificial Sequence: oligonucleotide

<400> 74
tggacgccca tggcgcaggt ccagctggta cagtct 36

<210> 75
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 75
tggacgccca tggcggaggt ccagctggta cagtct 36

<210> 76
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 76
tggacgccca tggcgcagat gcagctggta cagtct 36

<210> 77
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 77
tggacgccca tggcgcagat caccttgaag gagtct 36

<210> 78
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 78
tggacgccca tggcgcaggt caccttgaag gagtct 36

<210> 79
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 79
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tggacgccca tggcggaagt gcagctggtg gagtct 36

<210> 80
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 80
tggacgccca tggcgcaggt gcagctggtg gagtct 36

<210> 81
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 81
tggacgccca tggcggaggt gcagctgttg gagtct 36

<210> 82
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 82
tggacgccca tggcgcaggt gcagctgcag gagtcg 36

<210> 83
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 83
tggacgccca tggcgcagct gcagctgcag gagtcg 36

<210> 84
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 84
tggacgccca tggcgcaggt gcagctacag cagtgg 36

<210> 85
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<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 85
tggacgccca tggcggaagt gcagctggtg cagtct 36

<210> 86
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 86
tggacgccca tggcgcaggt acagctgcag cagtca 36

<210> 87
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 87
tggacgccca tggcgcaggt gcagctggtg caatct 36

<210> 88
<211> 33
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: oligonucleotide

<400> 88
tgggaaaagc ttaagggttg gggcggatgc act 33

<210> 89
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 89
cctacagaac gcgtacagtc tgtgctgacg cagcca 36

<210> 90
<211> 36
<212> DNA
<213> Artificial Sequence
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<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 90
cctacagaac gcgtacagtc tgtgctgacg cagccg 36

<210> 91
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 91
cctacagaac gcgtacagtc tgccctgact cagcct 36

<210> 92
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 92
cctacagaac gcgtatccta tgagctgaca cagcca 36

<210> 93
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 93
cctacagaac gcgtatcctc tgagctgaca caggac 36

<210> 94
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 94
cctacagaac gcgtatccta tgtgctgaca cagcca 36

<210> 95
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide
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<400> 95
cctacagaac gcgtatccta tgagctgaca cagcta 36

<210> 96
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 96
cctacagaac gcgtatccta tgagctgatg cagcca 36

<210> 97
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 97
cctacagaac gcgtactgcc tgtgctgact cagccc 36

<210> 98
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 98
cctacagaac gcgtacagcc tgtgctgact caatca 36

<210> 99
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 99
cctacagaac gcgtacagct tgtgctgact caatcg 36

<210> 100
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 100
cctacagaac gcgtacagcc tgtgctgact cagcca 36
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<210> 101
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 101
cctacagaac gcgtacaggc tgtgctgact cagccg 36

<210> 102
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 102
cctacagaac gcgtaaattt tatgctgact cagccc 36

<210> 103
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 103
cctacagaac gcgtacagac tgtggtgact caggag 36

<210> 104
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 104
cctacagaac gcgtacaggc tgtggtgact caggag 36

<210> 105
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 105
cctacagaac gcgtacagac tgtggtgacc caggag 36

<210> 106
<211> 36
<212> DNA
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<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 106
cctacagaac gcgtacagcc tgtgctgact cagcca 36

<210> 107
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 107
cctacagaac gcgtacaggc agggctgact cagcca 36

<210> 108
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 108
cctacagaac gcgtagacat ccagatgacc cagtct 36

<210> 109
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 109
cctacagaac gcgtaaacat ccagatgacc cagtct 36

<210> 110
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 110
cctacagaac gcgtagccat ccagttgacc cagtct 36

<210> 111
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
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<223> Description of Artificial Sequence: Oligonucleotide

<400> 111
cctacagaac gcgtagacat ccagttgacc cagtct 36

<210> 112
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 112
cctacagaac gcgtagccat ccggatgacc cagtct 36

<210> 113
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 113
cctacagaac gcgtagtcat ctggatgacc cagtct 36

<210> 114
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 114
cctacagaac gcgtagccat ccagatgacc cagtct 36

<210> 115
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 115
cctacagaac gcgtagatat tgtgatgacc cagact 36

<210> 116
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial sequence: Oligonucleotide

<400> 116
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cctacagaac gcgtagatgt tgtgatgact cagtct 36

<210> 117
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 117
cctacagaac gcgtagatat tgtgatgact cagtct 36

<210> 118
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 118
cctacagaac gcgtagaaat tgtgttgacg cagtct 36

<210> 119
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 119
cctacagaac gcgtagaaat tgtgatgacg cagtct 36

<210> 120
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 120
cctacagaac gcgtagaaat tgtaatgacg cagtct 36

<210> 121
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 121
cctacagaac gcgtagacat cgtgatgacc cagtct 36

<210> 122
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<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 122
cctacagaac gcgtagaaac gacactcacg cagtct 36

<210> 123
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 123
cctacagaac gcgtagaaat tgtgctgact cagtct 36

<210> 124
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 124
cctacagaac gcgtagatgt tgtgatgaca cagtct 36

<210> 125
<211> 39
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 125
gggcggcagg gcggccgcgg acggcgggaa cagagtgac 39

<210> 126
<211> 39
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Oligonucleotide

<400> 126
gggcggcagg gcggccgcga cagatggtgc agccacagt 39

<210> 127
<211> 16
<212> PRT
<213> Artificial Sequence
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<220>
<223> Description of Artificial Sequence:peptide fragment

<400> 127

<210> 128
<211> 11
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:peptide fragment

<400> 128

<210> 129
<211> 21
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:peptide fragment

<400> 129

<210> 130
<211> 21
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:peptide fragment

<400> 130

<210> 131
<211> 13
<212> PRT
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<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:peptide fragment

<400> 131

<210> 132
<211> 13
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:peptide fragment

<400> 132

<210> 133
<211> 22
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:peptide fragment

<400> 133

<210> 134
<211> 19
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:peptide fragment

<400> 134
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<210> 135
<211> 21
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:peptide fragment

<400> 135

<210> 136
<211> 40
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:oligonucleotide

<400> 136
agcctggaag acgaggacac ggctgtatat tactgtgcga 40

<210> 137
<211> 39
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:oligonucleotide

<400> 137
ggctgagaag acggtgacca gggttccctg gccccagta 39

<210> 138
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:oligonucleotide

<400> 138
agcctggaag acgaggacac ggcygtgtat tactgt 36

<210> 139
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<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:oligonucleotide

<400> 139
agcctggaag acgaggacac wgccgtgtat tactgt 36

<210> 140
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:oligonucleotide

<400> 140
agcctggaag acgaggacac ggccgtatat tactgt 36

<210> 141
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:oligonucleotide

<400> 141
ggctgagaag acggtgacca gggtkccctg gcccca 36

<210> 142
<211> 75
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:oligonucleotide

<400> 142

<210> 143
<211> 78
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:oligonucleotide

<400> 143



EP 1 300 419 B1

57

5

10

15

20

25

30

35

40

45

50

55

<210> 144
<211> 81
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:oligonucleotide

<400> 144

<210> 145
<211> 84
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:oligonucleotide

<400> 145

Claims

1. Antibody or derivative thereof of human origin for inhibiting platelet aggregation, characterised in that it is effective
by substantially exclusive binding to the activated state of platelet integrin receptor GPIIb/IIIa.

2. Antibody according to claim 1, characterised in that the antibody derivative is a fragment of an immunoglobulin
comprising variable domains of its light and heavy chains.

3. Antibody according to claim 2, characterised in that the fragment is a single chain antibody fragment (scFv) or Fab.

4. Antibody according to claim 2 or 3, characterised in that the fragment is a recombinant construct of a single chain
antibody fragment (scFv).

5. Antibody according to claim 2 or 3, characterised in that the single chain antibody fragment is derived from an
IgM or IgG antibody.

6. Antibody according to claim 3 or 4, characterised in that the fragment comprises the amino acid sequence of Fig.
2 or an amino acid sequence that is at least 60% homologous thereto

7. Antibody according to any of claims 1-6, characterised in that it is a bivalent or multivalent antibody construct
comprising the variable domain of an antibody specific to bind to the activated state of platelet integrin receptor
GPIIb/IIIa.

8. A process for identifying and/or isolating antibodies for inhibiting platelet aggregation by binding to an activated
integrin receptor GPIIb/IIIa of blood thrombocytes, comprising the following steps:
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- providing a library of nucleic acids containing a sequence for a single chain antibody fragment containing a
heavy and a light variable domain; and
- introducing at least one randomised nucleotide sequence into the CDR region of said single chain antibody
fragment.
- producing a phage library from said nucleic acids library;
- successively reacting said phage library with nonactive thrombocytes, active thrombocytes, other cells ex-
pressing nonactive integrin receptor GPIIb/IIIa molecules, and other cells expressing active integrin receptor
GPIIb/IIIa molecules; and
- eluting phages bond to said thrombocytes or other cells expressing active integrin receptor molecules.

9. DNA sequence coding for the antibody according to any of claims 1-7.

10. Expression vector containing the DNA sequence according to claim 9.

11. Cell line containing the DNA sequence according to claim 9 or the expression vector according to claim 10.

12. Pharmaceutical composition containing the antibody according to any of claim 1-7, the DNA sequence according
to claim 9 or the expression vector according to claim 10.

13. Use of the antibody according to any of claim 1-7 , the DNA sequence according to claim 9 or the expression vector
according to claim 10 for preparing a pharmaceutical composition for blocking the platelet integrin receptor on
thrombocytes.

14. Use of the antibody according to any of claim 1-7 , the DNA sequence according to claim 9 or the expression vector
according to claim 10 as a diagnostic for determining the number of activated thrombocytes.

Patentansprüche

1. Antikörper oder dessen Derivat menschlichen Ursprungs zum Hemmen einer Blutplättchenaggregation, dadurch
gekennzeichnet, dass er dadurch wirksam ist, dass er im Wesentlichen ausschließlich an den aktivierten Zustand
eines Blutplättchenintegrinrezeptors GPIIb/IIIa bindet.

2. Antikörper nach Anspruch 1, dadurch gekennzeichnet, dass das Antikörperderivat ein Fragment eines Immunglo-
bulins ist, das variable Domänen seiner leichten und schweren Kette umfasst.

3. Antikörper nach Anspruch 2, dadurch gekennzeichnet, dass das Fragment ein einzelkettiges Antikörperfragment
(scFv) oder Fab ist.

4. Antikörper nach Anspruch 2 oder 3, dadurch gekennzeichnet, dass das Fragment ein rekombinantes Konstrukt
eines einzelkettigen Antikörperfragments (scFv) ist.

5. Antikörper nach Anspruch 2 oder 3, dadurch gekennzeichnet, dass das einzelkettige Antikörperfragment von
einem IgM oder IgG Antikörper stammt.

6. Antikörper nach Anspruch 3 oder 4, dadurch gekennzeichnet, dass das Fragment die Aminosäuresequenz von
Fig. 2 oder eine Aminosäuresequenz umfasst, die mindestens 60 % homolog dazu ist.

7. Antikörper nach einem der Ansprüche 1 bis 6, dadurch gekennzeichnet, dass er ein bivalentes oder multivalentes
Antikörperkonstrukt ist, das die variable Domäne eines Antikörpers umfasst, der dahingehend spezifisch ist, dass
er an den aktivierten Zustand des Blutplättchenintegrinrezeptors GPIIb/IIIa bindet.

8. Verfahren zum Identifizieren und/oder Isolieren von Antikörpern zum Hemmen einer Blutplättchenaggregation durch
Bindung an einen aktivierten Integrinrezeptor GPIIb/IIIa von Blutthrombozyten, umfassend die folgenden Schritte:

- Erstellen einer Bibliothek von Nukleinsäuren, die eine Sequenz für ein einzelkettiges Antikörperfragment
enthalten, das eine schwere und eine leichte variable Domäne umfasst; und
- Einführen von mindestens einer randomisierten Nukleotidsequenz in die CDR Region des einzelkettigen
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Antikörperfragments;
- Erzeugen einer Phagenbibliothek aus der Nukleotidsäurebibliothek;
- aufeinander folgende Reaktion der Phagenbibliothek mit nicht aktiven Thrombozyten, aktiven Thrombozyten,
anderen Zellen, die nicht aktive Integrinrezeptor-GPIIb/IIIa-Moleküle exprimieren, und anderen Zellen, die aktive
Integrinrezeptor-GPIIb/IIIa-Moleküle exprimieren; und
- Elution von Phagen, die an die Thrombozyten oder andere Zellen, die aktive Integrinrezeptormoleküle expri-
mieren, binden.

9. DNA Sequenz, die für den Antikörper nach einem der Ansprüche 1 bis 7 kodiert.

10. Expressionsvektor, enthaltend die DNA Sequenz nach Anspruch 9.

11. Zelllinie, enthaltend die DNA Sequenz nach Anspruch 9 oder den Expressionsvektor nach Anspruch 10.

12. Pharmazeutische Zusammensetzung, enthaltend den Antikörper nach einem der Ansprüche 1 bis 7, die DNA Se-
quenz nach Anspruch 9 oder den Expressionsvektor nach Anspruch 10.

13. Verwendung des Antikörpers nach einem der Ansprüche 1 bis 7, die DNA Sequenz nach Anspruch 9 oder den
Expressionsvektor nach Anspruch 10 zur Herstellung einer pharmazeutischen Zusammensetzung zum Blockieren
des Blutplättchenintegrinrezeptors auf Thrombozyten.

14. Verwendung des Antikörpers nach einem der Ansprüche 1 bis 7, der DNA Sequenz nach Anspruch 9 oder des
Expressionsvektors nach Anspruch 10 als diagnostisches Mittel zum Bestimmen der Zahl von aktivierten Throm-
bozyten.

Revendications

1. Anticorps ou son dérivé d’origine humaine pour l’inhibition de l’agrégation des plaquettes, caractérisé en ce qu’il
est efficace en se liant essentiellement exclusivement à l’état activé du récepteur GPIIb/IIIa à l’intégrine des pla-
quettes.

2. Anticorps selon la revendication 1, caractérisé en ce que le dérivé d’anticorps est un fragment d’immunoglobuline
comprenant des domaines variables de ses chaînes lourdes et légères.

3. Anticorps selon la revendication 2, caractérisé en ce que le fragment est un fragment d’anticorps simple chaîne
(scFv) ou Fab.

4. Anticorps selon la revendication 2 ou 3, caractérisé en ce que le fragment est une construction recombinante d’un
fragment d’anticorps simple chaîne (scFv).

5. Anticorps selon la revendication 2 ou 3, caractérisé en ce que le fragment d’anticorps simple chaîne est dérivé
d’un anticorps IgM ou IgG.

6. Anticorps selon la revendication 3 ou 4, caractérisé en ce que le fragment comprend la séquence d’acides aminés
de la figure 2 ou une séquence d’acides aminés qui lui est homologue à au moins 60%.

7. Anticorps selon l’une quelconque des revendications 1 à 6, caractérisé en ce qu’il est une construction d’anticorps
bivalent ou multivalentr comprenant le domaine variable d’un anticorps spécifique à se lier à l’état activé du récepteur
GPIIb/IIIa à l’intégrine des plaquettes.

8. Procédé d’identification et/ou d’isolation d’anticorps pour l’inhibition de l’agrégation des plaquettes par liaison avec
un récepteur GPIIb/IIIa à l’intégrine activé, des thrombocytes sanguins, comprenant les étapes suivantes :

- fournir une bibliothèque d’acides nucléiques contenant une séquence pour un fragment d’anticorps simple
brin contenant un domaine variable lourd et un domaine variable léger, et
- introduire au moins une séquence nucléotidique randomisée dans la région CDR dudit fragment d’anticorps
simple chaîne,
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- produire une bibliothèque de phages à partir de ladite bibliothèque d’acides nucléiques,
- faire réagir successivement ladite bibliothèque de phages avec des thrombocytes non actifs, des thrombocytes
actifs, d’autres cellules exprimant des molécules de récepteur GPIIb/IIIa à l’intégrine non actifs, et d’autres
cellules exprimant des molécules de récepteur GPIIb/IIIa à l’intégrine actifs, et
- éluer les phages liés aux dits thrombocytes ou aux autres cellules exprimant les molécules de récepteur à
l’intégrine actif.

9. Séquence d’ADN encodant l’anticorps selon l’une quelconque des revendications 1 à 7.

10. Vecteur d’expression contenant la séquence d’ADN selon la revendication 9.

11. Lignée cellulaire contenant la séquence d’ADN selon la revendication 9 ou le vecteur d’expression selon la reven-
dication 10.

12. Composition pharmaceutique contenant l’anticorps selon l’une quelconque des revendications 1 à 7, la séquence
d’ADN selon la revendication 9 ou le vecteur d’expression selon la revendication 10.

13. Utilisation de l’anticorps selon l’une quelconque des revendications 1 à 7, de la séquence d’ADN selon la revendi-
cation 9 ou du vecteur d’expression selon la revendication 10 pour préparer une composition pharmaceutique
destinée à bloquer le récepteur à l’intégrine des plaquettes sur les thrombocytes.

14. Utilisation de l’anticorps selon l’une quelconque des revendications 1 à 7, de la séquence d’ADN selon la revendi-
cation 9 ou du vecteur d’expression selon la revendication 10 comme diagnostic pour déterminer le nombre de
thrombocytes activés.
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