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RECOMBINAl.~T ANTI-GPIIB/IIIA Al.~TIBODIES 

DESCRIPTION 

PCT/EP98/03397 

5 The invention relates to novel nucleic acid sequences 

which encode human autoantibodies against blood 

platelet membrane proteins and which encode 

antiidiotypic antibodies, to novel amino acid se~~ences 

of human antibodies, and to their use for the diagnosis 

10 

15 

20 

25 

and therapy of diseases. 

Autoim.~une thrombocytopenic purpura (AITP) is an immune 

disease which is defined by a low blood platelet count 

associated with normal or elevated megakaryocyto-

poiesis. The destruction 

reticuloendothelial system 

marrow) is increased due 

of platelets in the 

(spleen, liver and bone 

to the presence of anti-

platelet autoantibodies. These autoantibodies, which 

can be detected in about 75% 

predominantly directed against 

glycoproteins (GP) IIb/IIIa 

of .J;.ITP patients, are 

the platelet membrane 

and Ib/IX. Several 

different autoantibody specificities may be found in 

one and the same patient (cf., e.g., Berchtold and 

Wenger, Blood 81 (1993), 1246-1250; Kiefel et al., Br. 

J. Haematol. 79 {1991), 256-262; McMillan et al., Blood 

70 (1987), 1040 and Fujisawa et al., Blood 79 (1991); 

1441). However, it is still difficult to characterize 

binding epitopes and to ascertain the pathogenic 

significance of the autoantibodies due to the limited 

3 0 quantity of autoantibodies which can be obtained from 

AITP patients. It has only been possible to. -.obtain a 
few human monoclonal antibodies from lymphocytes of AITP 

patients which react with GPIIb/IIIa AIPT using the hybridoma 

technique (Kunicki et al., Hum. A...~tibodies Hybridiowas 

35 1 (1990) 83-95). 

Natural autoantibodies against various selfantigens, 

for example against intracellular and cytoskeletal 
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components of human platelets, have also been reported 

to occur in heal thy individuals (Guilbert et al. , J. 

Immunol. 128 (1982), 2779-2787; Hurez et al., Eur. J. 

Immunol. 23 ( 1993) , 7 83-7 89 and Pfueller et al., Cl in. 

5 Exp. Immunol. 79 (1990), 367-373). Some of these 

autoantibodies which have been observed in sera from 

healthy individuals can also be directed against 

platelet-membrane proteins (Souberbielle, Eur. J. 

Haematol. 56 (1996), 178-180). However, the role of 

10 these natural autoantibodies, and there relationship to 

disease-associated autoantibodies, is still unknown . 

..;;..,) Corticosteroids can be used for treating AITP. About 

half of the patients react within 4. weeks to an 

\~; 

15 administration of prednisone; however long-term 

remissions are only rarely seen. The administration of 

high doses of intravenous irnrnunoglobulin ( IVIgG) is 

recommended as an emergency treatment for patients who 

are exhibiting severe bleeding or extremely low 

20 platelet counts. This treatment is followed in most 

patients by a rapid, but usually only transient, 

increase in the platelet count. The mechanisms by which 

corticosteroids and IVIgG act in the treatment of AITP 

are still unknown. Investigations carried out by 

25 

30 

Berch told et al•/ (Blood 74 (1989), 2414-2417 and 

Berch told and Wenger, Blood 81 (1993), 1246-1250) have 

disclosed that antiiodiotypic antibodies which are 

present in IVIgG can inhibit the binding of 

autoantibodies to platelet glycoproteins. 

The problem underlying the present application is that 

of identifying novel DNA sequences which are 

responsible for autoantibodies binding to GPIIb/IIIa. 

This approach can be used for making available novel 

35 pharmaceutical preparations which can be employed for 

improving the diagnosis and therapy of AITP. 
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It was surprisingly possible to identify binding 

sequences from autoantibodies after using peripheral 

circulating B cells from a healthy human donor to 

prepare a combinatorial phagemid display library of 

5 human antibody heavy and light chains. Following the 

presentation of human heavy and light antibody Fab 

fragments on the surface of the filamentous phage Ml3, 

it was possible to identify phage clones which exhibit 

specific binding to GPIIb/IIIa. 

10 

For this, the phagemid library 

consecutively into contact with 

platelets lacking GPIIb/IIIa (negative 

was brought 

thrombasthenic 

selection) and 

normal platelets (positive selection). After several 

15 rounds of selection and amplification by infecting 

E.coli, 23 clones were obtained which were able to bind 

to the GPIIb/IIIa complex. Inhibition studies using 

pools of monoclonal antibodies directed against the 

GPIIb/IIIa yielded two groups of clones: both groups 

20 were inhibited by monoclonal antibodies which were 

spGcific for the GPIIb/IIIa complex and one group was 

also inhibited by a GPIIb-specific rr~noclonal antibody. 

These findings were confirmed by carrying out a DNA 

analysis of the clones which indicated the presence of 
25 2 different anti-GPIIb/IIIa phage clones. These results 

demonstrate that 2 GPIIb/IIIa-specific phage clones, 

i.e. autoantibodies, can be cloned from the genome of a 

heal thy individual and that these clones are able to 

recognize confirmational epitopes belonging to the 

3 0 GPIIb/IIIa complex. Inhibition studies furthermore 

established that both phage clones inhibit the binding 

of platelet-associated autoantibodies from AITP 

patients to purified GPIIb/IIIa and therefore 

presumably recognize GPI!b/IIIa epitopes which are 

35 AITP-associated. Since the phage clones contain the 

antigen-binding sequences of natural autoantibodies 

which are derived from the genome of a healthy 

individual, this finding can lead to new insights into 
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the origin of platelet-associated autoantibodies in 
AITP. 

In addition to this, it is possible to use the novel 

5 phage clones to produce recombinant antiidiotypic 

antibodies against anti-GPIIb/IIIa autoantibodies, with 
the anti-GPIIb/IIIa phage clones being used as antigen. 
The recombinant antiidiotypic antibodies which can be 
obtained in this way constitute an attractive clinical 

10 alternative to using IVIgG. 

15 

The nucleotide sequences of the identified phage 
clones, and the amino acid sequences which are deduced 

from these nucleotide sequences, are depicted in the 
sequencing listings SEQ ID No. 1 to 8 {autoantibodies) 
and SEQ ID No. 9 to 18 (antiidiotypic antibodies). 

I. Autoantibodies 

20 A first aspect of the present invention relates to 
nucleic acids which encode auto-antibodies. Part of the 

subject-matter of the invention is therefore a nucleic 

acid which encodes the heavy chain of a human antibody, 
or a functional derivative or a fragment thereof, and 

25 encompasses a CDR3 region,· selected from: 

{a) a nucleotide sequence which encodes the amino 

acid sequence: 

V L P F D P I S M D V, (I) 

(b) a nucleotide sequence which encodes the amino 
30 acid sequence: 

A L G S W G G W D H Y M D V, (II) 

(c) a nucleotide sequence which encodes an amino 

acid sequence having an homology of at least 80%, and 

preferably at least 90%, with an amino acid 
35 sequence from (a) or (b), and 

(d) a nucleotide sequence which encodes an amino 

acid sequence having an equivalent ability to 
bind to GPIIb/IIIa. 
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The novel nucleic acid furthermore preferably 

comprises a CDRl region selected from: 

{a) a nucleotide sequence which encodes the amino 

5 acid sequence: 

10 

15 

20 

25 

G y s W R, (III) 

(b) a nucleotide sequence which encodes the arni!lo 

acid sequence: 

s y AM H, (IV) 

and 

(c) a nucleotide sequence which encodes an amino 

acid sequence having an homology of at least 

80%, and pref er ably at least 90%, with an 

amino acid sequence from (a) or (b) . 

The novel 

comprises 

nucleic acid pref er ably 

a CDR2 region selected from: 

furthermore 

(a) a nucleotide sequence which encodes the amino 

acid sequence: 

D I S Y S G S T K Y K P S L R S, (V) 

(b) a nucleotide sequence which encodes the amino 

acid sequence: 

v I s y D G s N K y y P.. D s v K GI (VI) 

and 

( c) a· nucleotide sequence which encodes an amino 

acid sequence having an homology of at least 

80%, and preferably of at least 90%, with an 

amino acid sequence from (a) or (b) . 

30 A seco!ld aspect of the present invention is a nucleic 

acid which encodes the light chain of a human antibody, 

or a functional derivative or a fragment thereof, and 

comprises a CDR3 region, se.lected from: 

(a} a nucleotide sequence which encodes the amino 

35 acid sequence: 

A T W D D G L N G P V, (VII) 

(b) a nucleotide sequence which encodes the amino 

acid s_equence: 
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A A W D D S L N G W V, (VIII) 

(c) a nucleotide sequence which encodes an amino 

acid sequence having an homology of at least 

80%, and preferably of at least 90%, with an 

5 amino acid sequence from {a) or {b), and 

10 

15 

20 

25 

30 

35 

The 

(d) a nucleotide sequence which encodes an amino 

acid sequence having an e~~ivalent ability to 

bind to GPIIb/IIIa. 

novel furthermore 

comprises 
(a) 

nucleic acid preferably 

a CDRl region selected from: 

a nucleotide sequence which encodes the amino 

acid sequence: 

S G S S S N I R S N P V S, (IX) 

(b) a nucleotide sequence which encodes the amino 

acid sequence: 

S G S S S N I G S N T V N, (X) 

and 

{c) a nucleotide sequence which encodes an amino 

acid sequence having an homology of at least 

80%, and preferably at least 90%, with an 

amino acid sequence from (a) or (b). 

In addition, the novel nucleic acid preferably further 

comprises 
(a) 

a CDR2 region selected from: 

a nucleotide sequence which encodes the amino 

acid sequence: 

G S H Q R P S, (XI) 

(b) a nucleotide sequence which encodes the amino 

acid sequence: 

S N N Q R P S, (XII) 

and 

(c) a nucleotide sequence which encodes an amino 

acid sequence having an homology of at least 

80%, and preferably at least 90%, with an 

amino acid sequence from (a) or (b) . 
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II. Antiidiotypic antibodies 

A second aspect of the present invention relates to 

nucleic acids which encode antiidiotypic antibodies. 

5 Part of the subject-matter of the invention is 

therefore a nucleic acid which encodes the heavy chain 

of a human antibody, or a functional derivative or a 

10 

15 

20 

25 

30 

35 

fragment thereof, and comprises 

selected from: 

a CDR3 region, 

(a) a nucleotide sequence which encodes the amino 

acid sequence: 

V R D L G Y R V L S T F T F D I, (XIII} 

(b) a nucleotide sequence which encodes the amino 

acid sequence: 

D G R S G S Y A R F D G M D V, (XIV) 

(c) a nu.cleotide sequence which encodes the amino 

acid sequence: 

M G S S V V A T Y N A F D I, (XV) 

(d) a nucleotide sequence which encodes the amino 

acid sequence: 

D A D G D G F S P Y Y F P Y, (XVI) 

(e) a nucleotide sequence which encodes the amino 

acid sequence: 

L R N D G W N D G F D I, (XVII) 

(f) a nucleotide seque~ce which encodes the amino 

acid sequence: 

D S E T A I A A A G R F D I, (XVIII) 

(g) a nucleotide sequence which encodes the amino 

acid sequence: 

E D G T T v p s Q p L E FI (XIX) 

(h) a nucleotide sequence which encodes the amino 

acid sequence: 

G S G S Y L G Y Y F D Y, (XX) 

(i) a nucleotide sequence which encodes the amino 

acid sequence: 

G L R S Y N Y G R N L D Y, (XXI) 

(j) a nucleotide se~~ence which encodes an amino 

acid s-equence having an homology of at least 
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80%, and preferably of at least 90%, with an 

amino acid sequence from (a), (b), (c) or 

(d), and 

(k) a nucleotide sequence which encodes an amino 

5 acid sequence having an equivalent ability to 

bind to autoantibodies against GPIIb/IIIa. 

The novel nucleic acid furthermore preferably 

comprises a CDRl region selected from: a nucleotide 

10 sequence which encodes the amino acid sequences 

N F A M S, S Y T M H, D Y A L H or S H Y W S shown in 

Tab. 7a, a nucleotide sequence which encodes the amino 

acid sequence T Y Y W S, a nucleotide sequence which 

encodes the amino acid sequences D Y G M H, S H T I s, 
15 

20 

25 

30 

K Y A I H or E L S M H shown in Tab. 7b, and a 

nucleotide sequence which encodes an amino acid 

sequence having an homology of at least 80%, and 

preferably at least 90%, with one of the previously 

mentioned amino acid sequences. 

Preferably, 

comprises a 

the novel nucleic acid furthermore 

CDR2 region selected from a nucleotide 

sequence which encodes the amino acid sequences G I S G 

G G L L T H Y A (D/N) S V K G, L I S Y D G S N K Y Y A 

D S V ~ G, G I S W D S T S I G Y A D S V K G or F I Y D 

G A R T R F N P S L R S shown in Tab. 7a, a nucelotide 

sequence which encodes the amino acid sequence 

YIYYSGNTNYNPSLKS, a nucleotide sequence which encodes 

the amino acid sequences A I S Y D G S N K Y Y A D S V 

K G, G I T P I ? G T V N Y A Q K F Q G, A I S S N G G N 

T y y A D s v K G or G F D p E D G E T I y A Q K F Q G 

shown in Tab. 7b, and a nucleotide sequence which 

encodes an amino acid sequence having an homology of at 

least 80%, and preferably of at least 90%, with one of 

35 the previously mentioned amino acid sequences. 

Another part of the subject-matter of the present 

invention is a . nucleic acid which encodes the light 
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chain of a human antibody, or a functional derivative 

or a fragment thereof, and comprises 

selected from: 

a CDRJ region, 

(a) a nucleotide sequence which encodes the amino 

5 acid sequence: 

10 

C S Y V H S S T N, (X.XII) 

(b) a nucleotide sequence which encodes the amino 

acid sequence: 

Q V W D N T N D Q, (XXIII) 

( c) a nucleotide sequence which encodes an amino 

acid sequence having an homology of at least 

80%, and preferably at least 90%, with an 

~~ amino acid sequence from (a), and 

: ' 
'·;;;d 

(d) a nucleotide sequence which encodes an amino 

15 acid sequence having an equivalent ability to 

bind to autoantibodies against GPIIb/IIIa. 

Preferably, the novel nucleic acid furthermore 

comprises a CDRl region selected from a nucleotide 

20 sequence which encodes the amino acid sequence T G T S 

S ]:.. I G N Y N F V P shown in Tab. 7a, a nucleotide 

sequence which encodes the amino acid sequence G G Y K 

I G S K S V H shown in Tab. 7b, and a nucleotide 

sequence which encodes an amino acid sequence having an 

25 

30 

homology of at least 80%, and preferably of at least 

90%, wit~ the previously mentioned amino acid sequence. 

In addition, the 

furthermore cornp~ises 

nucleotide sequence 

novel nucleic acid preferably 

a CDR2 region selected from a 

which encodes the amino acid 

sequence E G S K R P S shown in Tab. 7a, a nucleotide 

se~~ence which encodes the amino acid sequence E D S Y 

R P S shown in Tab. 7b, and a nucleotide sequence which 

encodes an amino acid sequence having an homology of at 

35 least 80%, and preferably at least 90%, with the 

previously mentioned amino acid sequence. 
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Within the meaning of the present invention, the phrase 

"functional derivative of a chain of a human antibody" 

is to be understood as meaning a polypeptide which 

encompasses at least a CDR3 region of the heavy and/or 

5 light chain, as defined above, and which is able, where 

appropriate together with the relevant complementary 

chain of the human antibody (or a derivative of such a 

chain), to form an antibody derivative which possesses 

a recognition specificity for an antigen which is 

10 equivalent to that possessed by the non-derivatized 

antibody. Preferably, such an antibody derivative has a 

binding constant for the relevant antigen of at least 

10-6 l/mol, preferably of at least io-a l/mol. 

15 Functional derivatives of chains of a human antibody 

can be prepared, for example, by using recombinant DNA 

techniques to delete, substitute and/or insert segments 

of the gene encoding the relevant polypeptide. 

20 Single-chain antibodies, which can, for example, be 

composed of the variable domains of the H and L chains 

or one or two H chain domains and, where appropriate a 

constant domain, are particularly preferred functional 

derivatives of antibody chains or antibodies. The 

25 

30 

p;-eparation of such constructs is described in 

Hoogenboom et al., Imrnunol. Rev. 130 (1992), 41-68; 

Barbas III, Methods: Companion Methods Enzymol. 2 

(1991), 119 and Plilckthun, Immunochemistry (1994}, 

Marcel Dekker Inc., Chapter 9, 210-235. 

Within the meaning of the present invention, the phrase 

"equivalent ability to bind" is to be unde:::-stood as 

being a binding affinity and/or specificity, i.e. 

epitope recognition, which is the same as that in the 

35 specifically disclosed sequences. 

A.~other part of the subject-matter of the present 

invention is a vector which contains at least one copy 



·.:.· ..... 

WO 98/55619 PCT/EP98/03397 
- 11 

of a novel nucleic acid. This vector can be a 

prokaryotic vector or a eukaryotic vector. Plasmids, 

cosmids and bacteriophages are examples of prokaryotic 

vectors. Such vectors are, for ex~·nple, described in 

5 detail in Chapters 1 to 4 in Sambrook et al., Molecular 

Cloning. A Laboratory Manual, 2nd edition (1989), Cold 

Spring Harbor Laboratory Press. A prokaryotic vector is 

preferably a plasmid or a phage. 

10 

15 

On the other hand, 

vector, e.g. a 

the vector can also be a eukaryotic 

yeast vector, an insect vector 

{baculovirus) or a mammalian vector (plasmid vector or 

viral vector) . Examples of eukaryotic vectors are 

described in Sambrook at al., loc. cit., Chapter 16, 

and Winnacker, Gene und Klone, Eine Einfuhrung fur die 

Gentechnologie [Genes and clones, an introduction to 

genetic engineering] ( 1985), VCR Verlagsgesellschaft, 

in particular Chapters 5, 8 and 10. 

20 Yet another part of the subject-matter of the present 

invention is a cell which expresses d. novel nucleic 

acid, or a cell which is transformed with a novel 

nucleic acid or with a novel vector. The cell can be a 

prokaryotic cell (e.g. a Gram-negative bacterial cell, 

25 

30 

in particular E.coli) or a eukaryotic cell (e.g. a 

yeast, plant or mammalian cell) . Exarnples of suitable 

cells and methods for introducing the novel nucleic 

acid into such cells can be found in the above 

literature references. 

A.:.,other part of the subject-matter of the present 

invention is a polypeptide which is encoded by a novel 

nucleic acid, in particular a recombinant polypeptide. 

Particularly preferably, the polypeptide contains the 

35 variable domain of the H chain and/or L chain of a 

human antibody. 
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Particular preference is given to a polypeptide which 

exhibits antibody properties and whose subunit 

components are a heavy chain, or a functional 

derivative thereof, and a light chain, or a functional 

5 derivative thereof. The polypeptide can be composed of 

two separate chains or be present as a single-chain 

polypeptide. 

10 

15 

Yet another part of the subject-matter of the present 

invention is an antibody against a novel polypeptide, 

which antibody is directed against a region of the 

polypeptide which is responsible for recognizing the 

antigen. This antibody can be a polyclonal antiserum, a 

monoclonal antibody or a fragment of a . polyclonal or 

monoclonal antibody (e.g. a Fab, F(ab)2, Fab' or F(ab')2 

fragment). The antibody is preferably directed against 

the CDR3 region of the heavy and/ or light antibody 

chain of the novel polypeptide, or a region thereof. 

Known methods can be used to obtain such antibodies by 

20 iTI1munizing an experimental animal with a peptide or 

polypeptide which contains a novel CDR3 region and 

isolating the resulting polyclonal antibody from the 

25 

experimental animal. In addition, monoclonal antibodies 

can be obtained by fusing an antibody-producing B cell 

from the experimental animal with a leukaemia cell in 

accordance with the method of Kohler and Milstein or a 

further development of this method. In addition, 

recombinant antibodies which are directed against the 

CDR3 region of the novel polypeptide can also be 

30 obtained by screening a suitable phagemid library, e.g. 

a phagemid library from a heal thy human donor, with a 

novel polypeptide being used as the antigen. 

The invention also relates to a pharmaceutical 

35 composition which comprises a nucleic acid, a vector, a 

polypeptide, an antibody or a cell as previously 

mentioned, as active 

together with · other 

component, where 

active components 

appropriate 

and also 
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pharmaceutically customary adjuvants, 

excipients. 

The pharmaceutical composition can 

preparing a diagnostic or therapeutic 

PCT/EP98/03397 

additives or 

be used for 

agent. Examples 

of diagnostic uses are the diagnosis of AITP or of a 

predisposition for AITP. Another preferred diagnostic 

use is that of monitoring the course of the AITP 

diseas·e. 

The use of the pharmaceutical composition as a 

diagnostic agent can comprise, for example, detecting a 

B cell subpopulation which is expressing a novel 

polypeptide as the antibody. This antibody can be 

15 detected, for example, at the nucleic acid level, e.g. 

by means of a nucleic-acid-hybridization assay, 

together with prior amplification where appropriate. On 

the other hand, the antibody can also be detected as to 

20 

25 

the protein level by means of an 

antigens or antibodies which react 

the polypeptide. 

immunoassay using 

specifically wich 

Furthermore, the novel pharmaceutical composition can 

also be applied in the therapeutic field, in particular 

for the prevention or therapy of AITP. This therapeutic 

use can, for example, be based on stimulating the 

production of anti-autoantibodies. 

autoantibody polypeptide can, 

For 

for 

this, the novel 

example, be 

administered to a patient, thereby eliciting and/or 

30 stimulating the formation of antiidiotypic antibodies. 

35 

In this connection, this administration can be effected 

in accordance with customary immunization protocols 

(Fox et 

1000-1008; 

1116-1121; 

779-782). 

genes can 

suitable 

al. I J. Pharrnacol. Exp. Ther. 279 (1996), 

Whittum-Hudson et al., Nat. Med. 2 (1996), 

Jardieu, Curr. Opin. Irnmunol. 7 (1995), 

On the other hand, the expression of antibody 

be inhibited specifically by 

antisense nucleic acids. 

administering 

The novel 
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antiidiotypic antibody polypeptide can be administered 

to a patient in order to achieve direct inhibition of 

the autoantibody activity. 

5 Investigations carried out on the novel autoantibody 

polypeptides have shown that these polypeptides are 

surprisingly able to inhibit the binding of fibrinogen 

to blood platelets. The novel autoantibody polypeptides 

and antiidiotypic antibody polypeptides can therefore 

10 be employed, where appropriate in combination, as 

agents for modulating blood coagulation, in particular 

for preventing a thrombosis, for example following 

cardiac infarctions or strokes, or in association with 

venous thromboses together with lung embolisms or 

15 

20 

25 

ischaemias, etc. 

Murine monoclonal antibodies, e.g. the monoclonal 

antibody 7E3 (cf., e.g., US patent 5,440,020) or 

f ragm.ents 

fragment 

hitherto 

thereof (e.g. the cormnercially available Fab 

ReoPro®), or short synthetic peptides, 

been used as f ibrinogen antagonists 

have 

for 

therapeutic purposes. However, murine monoclonal 

antibodies and antibody fragments suffer from the 

disadvantage that, as a result of their immunogenicity, 

they give rise to undesirable side reactions when used 

for treating human patients, while short peptides are 

generally degraded very rapidly. As compared with these 

known agents, the novel polypeptides have the advantage 

that they consist of amino acid sequences of human 

30 origin and therefore exhibit fewer undesirable side 

effects than do corresponding murine antibodies or 

35 

antibody fragments, and that, because of their size, 

they are not subjected to such rapid degradation as are 

peptides. 

The invention therefore relates to the use of a novel 

nucleic acid, in particular a nucleic acid which 

encodes an autoantibody polypeptide, of a vector which 
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contains this nucleic acid, of a cell which is 

transformed with the nucleic acid or the vector, 

polypeptide which is encoded by the nucleic acid, 

of a 

or of 

a pharmaceutical composition which comprises one or 

5 more of the said substances, for preparing an agent for 

affecting and in particular inhibiting the binding of 

fibrinogen to blood platelets. Preference is given to 

using the agent for modulating blood coagulation, in 

particular for dissolving thrombi and/or for preventing 

10 the formation of thrombi. The administration of the 

novel pharmaceutical composition can be effected in 

15 

accordance with protocols which have 

established for murine antibodies 

fragments. 

already been 

or antibody 

Yet another part of the subject-matter of the invention 

is a process for isolating phagemid clones which 

express nucleic acids which encode autoantibodies 

against GPIIb/IIIa or encode antiidiotypic antibodies 

20 which are directed against these autoantibodies, 

characterized in that a phagemid library is prepared 

25 

30 

35 

from lymphocytes 

phagemid clones 

from a human donor and the desired 

are isolated by affinity selection, 

selection steps. 

involves isolating 

comprising 

Preferably, 

negative and 

the process 

positive 

also 

antibody-encoding nucleic acids from the clones and/or 

using the antibody-encoding nucleic acids for 

expressing recombinant antibody chains or derivatives 

or fragments thereof. 

The invention is also explained by the following 

examples, figures and sequence listings, in which 

SEQ ID No. 1 shows the nucleotide sequence of the H 

chain of a novel antibody (phagemid 

clone PDG7), with fr~~ework region (FR)l 

extending from bp 1 to 90, complement­

determining region ( CDR) l from bp 91 to 
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SEQ ID No.2 

10 

15 SEQ ID No.3 

20 

SEQ ID No.4 

( 25 
. ..._., 

30 

SEQ ID No.5 

35 
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105, FR2 from bp 106 to 147, CDR2 from 

bp 148 to 195, FR3 from bp 196 to 291, 

CDR3 from bp 292 to 324 and FR4 from 

bp 325 to 357, 

shows the amino acid sequence 

corresponding to the nucleotide sequence 

depicted in SEQ ID No.l, with FRl 

extending from A.~ 1 to 30, CDRl from A.~ 

31 to 3 5, FR2 from A.D... 3 6 to 49, CDR2 

from AA 50 to 65, FR3 from AA 66 to 97, 

CDR3 from AA 98 to 108 and FR4 from AA 

109 to 119, 

shows the nucleotide sequence of the L 

chain of a novel polypeptide (phagemid 

clone PDG7) , 

bp 1 to 60 I 

from bp 100 

with FRl extending from 

CDRl from bp 61 to 99, FR2 

to 144, CDR2 from bp 145 to 

165, FR3 from bp 166 to 261, CDR3 from 

bp 262 to 294 and FR4 from bp 295 to 

333, 

shows the amino acid sequence 

corresponding to the nucleotide sequence 

given in SEQ ID No. 3, with FRl 

extending from AA 1 to 20, CDRl from AA 

21 to 33, FR2 from AA 34 to 48 I CDR2 

from AA 49 to 55, FR3 from A."A.. 56 to 87, 

CDR3 from AA 88 to 98 and FR4 from A.~ 99 

to 11 [sic], 

shows the nucleotide sequence of the H 

chain of a novel polypeptide (phagemid 

clone PDG13) , with FRl extending from 

bp 1 to 90, CDRl from bp 91 to 109, FR2 

from bp 106 to 147, CDR2 from bp 148 to 

1'98, FR3 from bp 199 to 294, CDR3 from 
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SEQ ID No.6 

5 

10 

SEQ ID No.7 

15 

20 

SEQ ID No.8 

25 

SEQ ID No.9 

30 

35 
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bp 295 to 336 and FR4 from bp 337 to 

369, 

shows the amino sequence corresponding 
to the nucleotide sequence depicted in 

SEQ ID No.5, with FRl extending from AA 
1 to 30, CDRl from A.~ 31 to 35, FR2 from 

.n..A 36 to 49, CD2 from AA 50 to 66, FR3 

from AA 67 to 98, CDR3 from AA 99 to 112 

and FR4 from .n..A 113 to 123, 

shows the nucleotide sequence of the L 
chain of a novel polypeptide (phagemid 
clone PGD13) , with FRl extending from 

bp 1 to 60, CDRl from bp 61 to 99, FR2 

from bp 100 to 144, CDR2 from bp 145 to 
165, FR3 from bp 166 to 261, CDR3 from 
bp 262 to 294 and FR4 from bp 295 to 

333, 

shows the amino acid sequence of the 
nucleotide sequence depicted in SEQ ID 
No. 7, with FRl extending from AA 1 to 
20, CDRl from AA 21 to 33, FR2 from AA 
34 to 48, CDR2 from ."A.A. 49 to 55, FR3 
from AA 56 to 87, CDR3 from AA 88 to 98 
and FR4 from AA 99 to 111, 

shows the nucleotide sequence of the H 

chain of a novel polypeptide (phage."Tlid 
clone AI-Xl6), with FRl extending from 

bp 1 to 90, CDRl from bp 91 to 105, FR2 

from bp 106 to 147, CDR2 from bp 148 to 

198, FR3 from bp 199 to 288, CDR3 from 
bp 289 to 336 and FR4 from bp 337 to 
359, 
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shows the amino acid sequence of the 

nucleotide sequence depicted in SEQ ID 

No . 9, with FRl extending from AA l to 

30, CDRl from AA 31 to 35, FR2 from ."A.A 

36 to 49, CDR2 from AA 50 to 66, FR3 

from AA 67 to 96, CDR3 from AA 97 to 112 

and FR4 from AA 113 to 123, 

SEQ ID No. 11 shows the nucleotide sequence of the L 

10 chain of a novel polypeptide (phagemid 

clone AI-X16), with FRl extending from 

bp 1 to 60, CDRl from bp 61 to 10,2, FR2 

from bp 103 to 147, CDR2 from bp 

15 

148 to 168, FR3 from bp 169 to 264, CDR3 

from [lacuna] 265 to 291 and FR4 from 

bp 292 to 375, 

SEQ ID No. 12 shows the amino acid sequence of the 

nucleotide sequence depicted in SEQ ID 
20 No. 11, with FRl extending from AA 1 to 

20, CDRl from AA 21 to 34, FR2 from AA 

35 to 49, CDR2 from AA 50 to 56, FR3 

from AA 57 to 88, CDR3 from AA 89 to 97 

and FR4 from AA 89 to 125, 

25 

30 

SEQ ID No. 13 shows the nucleotide sequence of the H 

chain of a novel polypeptide (phagemid 

clone AI-X20), with FRl extending from 

bp 1 to 90, CDRl from bp 91 to 105, FR2 

from bp 106 to 147, CDR2 from bp 148 to 

195, FR3 from bp 196 to 291, CDR3 from 

bp 292 to 333 and FP.4 from bp 334 to 

366, 

3 5 SEQ ID No. 14 shows the amino acid sequence of the 

nucleotide sequence depicted in SEQ ID 

No. 13, with FRl extending from AA 1 to 

JO, CDRl from AA 31 to 3 5, FR2 f ram AA 
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36 to 49, CDR2 from AA 50 to 65, FR3 

from AA 66 to 97, CDR3 from AA 98 to 111 

and FR4 from A.~ 112 to 122, 

5 SEQ ID No. 15 shows the nucleotide sequence of the H 

chain of a novel polypeptide (phagemid 

c 1 one AI - X3 9 ) , with FR extending from 

bp 1 to 90, CDRl from bp 91 to 105, FR2 

from bp 106 to 147, CDR2 from pb [sic] 

10 

15 

20 

25 

30 

35 

148 to 198, FR3 from bp 199 to 294, CDR3 

from bp 295 to 339 and FR4 from 340 to 

372, 

SEQ ID No. 16 shows the amino acid sequence of the 

nucleotide sequence depicted in SEQ ID 

No. 15, with FRl extending from AA 1 to 

30, CDRl from AA 31 to 35, FR2 from AA 

36 to 49, CDR2 from AA 50 to 66, FR3 

from AA 67 to 98, CDR3 from AA 99 to 113 

and FR 4 from AP. 114 to 124, 

SEQ ID No. 17 shows the nucleotide sequence of the H 

chain of a novel polypeptide (phagemid 

clone AI-X40), with FRl extending from 

bp 1 to 90, CDRl from bp 91 to 105, FR2 

from bp 106 to 147, CDR2 from bp 148 to 

198, FR3 from bp 199 to 297, CDR3 from 

SEQ ID No. 18 

bp 298 to 339 and FR4 from bp 340 to 

372, 

shows the amino acid sequence of the 

nucleotide sequence depicted in SEQ ID 

No. 17, with FRl extending from A."A.. 1 to 

30, CDRl from .'A.A 31 to 35, FR2 from AA 

36 to 49, CDR2 from AA 50 to 66, FR3 

from A."A.. 67 to 99, CDR3 from AA 100 'c.o 

113 and FR4 from ~.A 114 to 124, 
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SEQ ID No. 19 shows the nucleotide sequence of the H 

chain of a novel polypeptide (phagemid 

clone AI-X2) , with FRl extending from 

bp 1 to 90, CDRl from bp 91 to 105, FR2 

from bp 106 to 147, CDR2 from bp 148 to 

195, FR3 from bp 196 to 291, CDR3 from 

bp 292 to 327 and FR4 from bp 3 2 8 to 

360, 

SEQ ID No. 20 shows the amino acid sequence of the 

nucleotide sequence depicted in SEQ ID 

No. 19, with FRl extending from AA 1 to 

30, CDRl from AA 31 to 35, FR2 from AA 

36 to 49, CDR2 f rorn A..~ 50 to 65, FR3 

from AA 66 to 97, CDR3 from AA 98 to 109 

and FR4 from AA 110 to 120, 

SEQ ID No. 21 shows the nucleotide sequence of the H 

chain of a novel polypeptide (phagemid 

clone AI-Bl4), with FRl extending from 

bp 1 to 90, CDRl from bp 91 to 105, FR2 

from bp 106 to 147, CDR2 from bp 148 to 

198, FR3 from bp 199 to 294, CDR3 from 

bp 295 to 336 and FR4 from bp 337 to 

369; 

The following variations in the sequence 

were also found: a C can be present at 

position 7 I while a G can be present at 

position 9, a G at position 13, a G at 

position 15, an A at position 91, a G at 

position 92, a c at position 98, a T at 

position 149, an A at position 205, an A 

at position 228, an P.. at position 251, a 

T at position 253 and/or an A at 

position 284. The consequence of this is 

that, in the amino acid sequence (cf. 

SEQ ID No. 22) , a Q can be present at 
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position 3 ' while a v can be present at 
position 5, an s at position 31, an A at 
position 33, a v at position so, a T at 
position 69, a K at position 76 f an N at 
position 84, an s at position 85 and/or 
a Y at position 95. 

SEQ ID No. 22 shows the amino acid sequence of the 
nucleotide sequence depicted in SEQ ID 

No. 21, with FRl extending from AA 1 to 
30, CDRl from AA 31 to 3S, FR2 from AA 
36 to 49, CDR2 from £.._?>,. SO to 66, FR3 
from AA 67 to 98, CDR3 from AA 99 to 112 
and FR4 from AA 113 to 123, 

SEQ ID No. 23 shows the nucleotide sequence of the H 

chain of a novel polypeptide (phagemid 
clone AI-B18) , with FRl extending from 
bp 1 to 90, CDRl from bp 91 to 105, FR2 
from bp 106 to 147, CDR2 from bp 148 to 
198, FR3 from bp 199 to 294, CDR3 from 
bp 295 to 333 and FR4 from bp 334 to 
366; 

The following variations in the 
nucleotide sequence were also found: 
thus, a C can be present at position 7, 
while a G can be present at position 13, 
a c at position 16, an .-r... at position 56, 

a T at position 94, a G at position 97, 
a T at position 155, a c at position 
173, a T at position 223, a T or a c at 
position 252, a G at position 261, a G 

at position 267, an A at position 271, a 
c at position 275 and/or a G at position 
277. The consequence of this is that, in 
the corresponding amino acid sequence 
(cf. SEQ ID No. 24), a Q can be present 
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at position 3, while a V can be present 

at position 5, a Q at position 6, a K at 

position 19, a Y at position 32, an A at 

position 33, an I at position 52, an A 

at position 58, an S at position 75, an 

S at position 84, an R at position 87, 

an E at position 89, a T at position 91, 

an A at position 92 and/or a V at 

position 93. 

SEQ ID No. 24 shows the amino acid sequence of the 

nucleotide sequence depicted in SEQ ID 

No. 23, with FRl extending from AA 1 to 

30, CDRl from AA 31 to 35, FR2 from 

AA 36 to 49, CDR2 from AA 50 to 66, FR3 

from AA 67 to 98, CDR2 from AA 99 to 111 

and FR4 from AA 112 to 122, 

SEQ ID No. 25 shows the nucleotide sequence of the H 

2 0 chain of a novel polypeptide (phagemid 

clone AI-B24), with FRl extending from 

bp l to 90, CDRl from bp 91 to 105, FR2 

from bp 106 to 147, CDR2 from bp 148 to 

198, FR3 from bp 199 to 294, CDR3 from 

25 

30 

35 

bp 295 to 33 0 and FR4 from bp 331 to 

363; 

The following variations in the 

nucleotide sequence were also found: a C 

can be present at position 7, while a G 

can be present at position 9, a G at 

position 13, a G at position 15, a G at 

position 31, an A at position 46, a G at 

position 67, a G at position 89, a G at 

position 92, a c at position 93, a G at 

position 98 I a G at position 102, a G at 

position 140, a G at position 141, a G 

at position 145, a T at position 149, a 
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T at position 157, an A at position 158, 

a G at position 160, an A. at position 

166, an A at position 173, a T at 

position 235, an A at position 251, a C 

at position 290 and/or an A at position 

293. The consequence of this is that, in 

the corresponding amino acid sequence 

(cf. SEQ ID No. 26), a Q can be present 

at position 3, while a V can be present 

at position 5, a V at position 11, an R 

at position 16, an A at position 23, an 

S at position 30, an S at position 31, a 

G at position 33, an M at position 34, a 

Wat position 47, an A at position 49, a 

V at position 50, a Y at position 53, a 

D at position 54, an S at position 56, a 

K at position 58, an L at position 79, 

an N at position 84, an A at position 97 

and/or a Kat position 98. 

shows the amino acid sequence of the 

nucleotide sequence depicted in SEQ ID 

No. 25, with FRl extending from AA 1 to 

3 0 / CDRl from A.'A. 31 to 35, FR2 from 

AA 36 to 49, CDR2 from AA 50 to 66, FR3 

from AA 67 to 98, CDR3 ·from AA 99 to 110 

and FR4 from AP-. 111 to 121, 

SEQ ID No. 27 shows the nucleotide sequence of the L 

30 chain of a novel polypeptide (phagemid 

clone AI-B24), with FRl extending from 

bp 1 to 60, CDRl from bp 61 to 96, FR2 

from bp 97 to 138, CDR2 from bp 139 to 

159, FR3 from bp 160 to 255, CDR3 from 

35 bp 256 to 282 and FR4 from bp 283 to 

366; 
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The following variations in the 

nucleotide sequence were also found: a c 
or a T can be present at position 4, 

while a G can be present at position 37, 

an A at position 40, a G at position 50, 

an A at position 67, a Tat position 72, 

an A at position 133, a T at position 

136, a T or a C at position 138, a G at 

position 148, a T at position 160, a T 

at position 161, a T or a C at position 

162, a C at position 200, a T at 

position 217, a G at position 218, an A 

or a C at position 220, a G at position 

269, a T at position 271, a G at 

position 272, a G at position 275 and/or 

a T or a C at position 282. The 

consequence of this is that, in the 

corresponding amino acid sequence (cf. 

SEQ ID No. 2 8) , an r. can be present at 

position 2, while a G can be present at 

position 13, a K at position 14, an R at 

position 17, an N at position 23, an N 

at position 24, an I at position 45, a y 

at position 47, a D at position 50, an F 

at position 54, a T at position 67, an s 
at position 73, an R at position 74, an 

S at position 9 0, an S at position 91, 

an S at position 92 and/or an H at 

position 94. 

SEQ ID No. 28 shows the amino acid sequence 

nucleotide sequence depicted in 

No. 27, with FRl extending from 

20, CDRl from AA 21 to 32, FR2 

3 3 to 4 6, CDR2 from .'l:i;A 4 7 to 

of 

SEQ 

AA 1 

from 

53, 

the 

ID 

to 

AA 

FR3 

from P..A 54 to 85, CDR3 from AA 86 to 94 

and FR4 from AA 95 to 122, 
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SEQ ID No. 29 shows the nucleotide sequence of the H 

chain of a novel polypeptide (phagemid 

clone AI-B38}, with FRl extending from 

bp 1 to 90, CDRl from bp 91 to 105, FR2 

5 from bp 106 to 147, CDR2 from bp 148 to 

198, FR3 from bp 199 to 294, CDR3 from 

bp 295 to 333 and FR4 from bp 334 to 

366; 

10 

15 

20 

The following variations in the 

nucleotide sequence were also found: a C 

can be present at position 7, while a G 

can be present at position 9, a G at 

position 13, an A at position 15 and/or 

a C at position 16. The consequence of 

this is that, in the corresponding amino 

acid sequence, a Q can be present at 

position 3, while a V can be present at 

position 5 and/or a Q can be present at 

position 6, and 

SEQ ID No. 30 shows the amino acid sequence of the 

nucleotide sequence depicted in SEQ ID 

No. 29, with FRl extending from AA 1 to 

25 30, CDRl from AA 31 to 35, FR2 from 

AA 36 to 49, CDR2 from AA 50 to 66, FR3 

from A.~ 67 to 98, CDR3 from AA 99 to 111 

and FR4 from AA 112 to 122. 

30 Figure 1 shows the inhibition of the binding of 

autoantibody phabs (PDG-X} to GPIIb/IIIa 

which is brought about by adding the 

antiidiotypic antibody phab AI-X17. 

35 Figure 2 shows the inhibition of the binding of 

autoantibody phabs (PDG-B) to blood platelets 

which is brought about by antiidiotypic 

antibody phabs AI-B, 
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Figure 3 shows the binding of autoantibody phabs to 

untreated and EDTA-treated blood platelets, 

5 Figure 4 shows the inhibition of the binding of 

fibrinogen to GPIIb/IIIa which is brought 

about by autoantibody phabs, 

Figures 5-7 show the inhibition of the binding of 

10 autoantibody phabs to GPIIb/IIIa which is 

brought about by the antibody 7E3 and the 

antibody fragment ReoPro®. 

Examples 

15 

l. Identification of autoantibody sequences 

1.1. Isolation of autoantibodies 

20 Autoantibodies were obtained from 12 .~ITP patients (8 

suffering from primary AITP, 3 suffering from AITP 

associated with SLE, 1 suffering from AITP associated 

with Sjogren Is syndrome) by incubating patient plasma 

with purified GPIIb/IIIa at 4°C overnight and 

25 

30 

subsequently eluting, at room temperature for 15 min, 

in 0.2 mol/l glycine and 0.15 mol/l" NaCl, pH 2.5. After 

centrifuging at 100,000 g for 30 min, the supernatant 

was neutralized with 1 mol/l Tris-HCl and dialysed 

overnight against Tris-buffered salt solution (TBS) . 

At the time of plasma withdrawal, all the patients were 

thrornbocytopenic (olatelet count < 150 x 10 9 /1) 

and had normal or enlarged megakaryocytes in the bone 

marrow and were free of other detectable forms of 

35 irnrnunothrornbocytopenia. 
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1.2. Isolation of purified antigens 

The antigens used were purified GPIIb/IIIa, a 

cytoplasmic fragment of GPIIIa (amino acids 721-744) 

5 and an extracellular fragment of GPIIIa (amino acids 

468-690) (Beardsley, Blut 59 (1989), 47-51 and Phillips 

et al., Methods Enzymol. 215 (1992), 244-263). 

10 

15 

20 

25 

1.3. Isolation 

i:mmunoblotting 

of platelets for panning and 

Platelet-enriched plasma was prepared by differential 

centrifugation from EDTA-anticoagulated blood samples 

taken from healthy human donors. The platelets were 

isolated by centrifuging at 2000 g for 15 min, then 

washed six times in citric acid buffer (pH 6.2) 

containing 50 mmol/l sodium citrate, 100 mmol/l NaCl 

and 125 mmol/l glucose, and finally resuspended in the 

same buffer. 

The same enrichment protocol was used to obtain 

thrornbasthenic platelets from a 14-year-old boy 

suffering from Glanzrnann's type I thrornbasthenia. 

1.4. Monoclonal antibodies 

Use was made of rnurine monoclonal antibodies which 

recognize the complexed form of GPIIb/IIIa and of 

antibodies which recognize GPIIb or GPIIIa selectively. 

30 These antibodies were isolated by means of customary 

immunization protocols using the corresponding antigens 

and are not AITP-associated. The isolation of such 

antibodies is described in Kouns et al. (J. Biol. Chem. 

267 (1992), 18844-18851), Steiner et al. (Biochim. 

35 Biophys. Acta 1119 (1992}, 12-21} and Haring et al. 

(Proc. Natl. Acad. Sci. USA 82 (1985), 4837-4841). 
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1.5. Phagemid library 

A combinatorial Fab library was prepared in accordance 

with the method described by Vogel et al. (Eur. J. 

5 Irnrnunol. 24 (1994), 1200-1207) using peripheral blood 

lymphocytes obtained from a healthy, prei~munized human 

donor. All the enzymes and oligonucleotides were 

obtained from Boehringer Mannheim GrnbH (Mannheim, 

Germany) apart from the Taq polymerase (Perkin Elmer, 

10 NJ, USA) . The primers for amplifying the H and L chains 

of the Fab molecules by PCR, the VCSM13 helper phage, 

and the Escherichia coli strain XL-Blue were obtained 

from Stratacyte (La Jolla, CA, USA) . The phagemid 

pCornb3 was obtained from Scripps Research Institute 

15 (La Jolla, CA, USA) . The cloning, the transformation 

into XL-Blue cells and the preparation of phabs were 

carried out as described by Barbas III and Lerner, 

Methods: Companion Methods Enzymol. 2 {1991), 119). The 

pha.bs were precipitated with 4% (w/v) polyethylene 

20 glycol 8000 and 3% {w/v) NaCl and resuspended in PBS, 

pH 7.4. The resulting expression library contains 

1 x 10 7 specificities. 

25 

1.6. Isolation of GPIIb/IIIa-specific phabs 

GPIIb/ IIIa-specific phabs were prepared by means of a 

total of 5 rounds of an affinity selection (hpanning"). 

Following preabsorption (negative selection} with 

5 x 107 thrornbasthenic platelets, the phabs were 

30 incubated for 45 min with 108 normal platelets 

(positive selection) . Bound phabs were then eluted with 

0.05 mol/l sodium citrate, pH 2.5, and neutralized with 

1 mol/l Tris buffer. After each round of panning, the 

enrichment of GPIIb/IIIa-specific phabs was monitored 

35 by titrating the phage-colony-forming units. After five 

rounds of selection, the eluted phabs were found to 

have been enriched by a factor of more than 100. 
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The pool of phabs obtained after the fourth round of 

selection was analysed more closely for its GPIIb/IIIa 

specificity. For this, 40 phab clones were selected at 

random and their binding specificity was ascertained in 

an immunodot assay. 

platelets (10 9 ml) 

( 5 0 0 µg /ml) , were 

One µl of normal and thrornbasthenic 

[sic], and also purified GPIIb/IIIa 

added as drops onto nitrocellulose 

strips (Millipore Corporation, Bedford, MA, USA) . The 

strips were blocked in TBS containing 0.15% casein 

10 (TBS-casein) and then incubated overnight together with 

the phabs, which had been diluted in TBS-casein. After 

three washes with TBS-0 .1% Tween 20 (TBS-T"W"een), the 

bound phabs were detected with 4-chloro-1-a-naphthol 

(Merck, Darmstadt, Germany) following incubation with 

15 horseradish peroxidase-conjugated polyclonal rabbit 

anti-phage antibody (Vogel et al., loc. cit.} which had 

been diluted 1:1000 in TBS-casein. 

The binding of phabs to platelets and purified 

20 GPIIb/IIIa was also tested after denaturing the 

proteins by heating (70°C) or by acid treatment (pH 2 

with 0.5 N HCl) before dropping. 

Of the 40 randomly selected clones, 23 (57.5%) reacted 

25 with GPIIb/IIIa, whereas 17 did not exhibit any 

binding. No binding of anti-GPIIb/IIIa [sic] to phabs 

was observed after denaturing the antigen by heat or 

pH 2 prior to the incubation, thereby demonstrating 

that intact GPIIb/IIIa is required for the phab 

30 

35 

binding. Determining 

phabs revealed that 

the presence of Fab in negative 

15 of the clones ( 88%) did not 

contain any Fab molecules. The two ?ab-positive clones 

which did not bind to GPIIb/IIIa could have a low 

binding affinity for GPIIb/IIIa. 
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1.7. Fab analysis 

In order to test the positive phabs for kappa (K), 

lambda (A.) and Fd chains, the anti-GPIIb/IIIa phabs 

5 were added as drops to nitrocellulose. The filters were 

incubated for 4 hours with peroxidase-labelled mouse 

anti-human A., K (The Binding Site Limited, Birmingham, 

England) and Fd antibodies (from the HP6.045 myeloma 

cell ·line, ATCCl 757, Rockville, MD, USA), which 

10 antibodies had been diluted 1: 1000 in TBS-casein, and 

then developed by chemiluminescence (ECL, Amersham, 

Switzerland, Zurich, Switzerland). Testing 15 randomly 

selected anti-GPIIb/IIIa Fab clones for K, A. and Fd 

chains showed that an Fd chain was present in 12 of the 

15 clones (80%) while the A. chain was present in all the 

clones. 

Fab binding to GPIIb/IIIa on platelets was determined 

quantitatively by preincubating pool phabs with 

20 platelets at various concentrations. The supernatant 

was then analysed by an immunodot method. In this 

connection, it was established that from 1 to 3 x 10 4 

phabs bind per platelet. This indicates that 

approximately 10 to 50% of the GPIIb/IIIa molecules per 

25 platelet can be occupied by phabs. 

1.8. Characterizing the phab-binding epitopes 

The epitope specificity of the phabs was determined by 

30 carrying out an inhibition test using a variety of 

monoclonal antibodies (see item 4 [sic]). 1 µl of 

thawed normal and thrombasthenic platelets (109 /ml), 

purified GPIIb/IIIa (500 µg/ml), a peptide fragment of 

GPIIIa (amino acids 468-690, 500 µg/ml) and the 

35 cytoplasmic segment of GPIIb/IIIa (500 µg/ml) were in 

each case added as drops, in duplicate, onto 

nitrocellulose strips. After blocking, the phab clones 

(0.4 µg/rnl Fab) were incubated overnight with or 
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without monoclonal antibody (1 µg/rnl). The bound phabs 

were detected using peroxidase-labelled anti-phage 

antibody and 4-chloro-1-a-naphthol. 

5 Two groups of phab clones were identified in these 

investigations. While Group A (5 clones) was inhibited 

moderately by a pool of all the antibodies, it was 

inhibited strongly by GPIIb/IIIa complex-specific 

antibodies. Anti-GPIIb antibodies had no effect. While 

10 Group B (10 clones) was inhibited completely by the 

pool of all the antibodies, it was inhibited to a 

lesser extent by the complex-specific antibody and also 

'.~; by the IIb-specific antibody. No group exhibited any 

reaction with GPIIIa-specific antibodies. The same 

15 results were obtained using either platelets or 

purified GPIIb/IIIa as the antigen. No phab binding to 

the cytoplasmic peptide or to the extracellular 

fragment of GPIIIa was found to occur. 
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A surrunary of these results is shown in '!'able 1. 

Table 1 

Inhibition of phab binding (mean value ± SD in %) 

Pools of monoclonal Group A phab clones Group B phab clones 
antibodies for (n = 5) (n = 10) 
inhibit.ion Platelets Purified GPIIb/IIIa Platelets Purified GPIIb/IIIa 
( 1) Anti-GPIIB 0 0 49.1 ± 5.9 49.4 ± 9.2 
( 2) Anti-GPIIIa 0 0 0 0 
( 3) Anti-GPIIb/IIIa complex 77.8 ± 2.9 43.6 ± 2.1 58.6 ± 4.4 45.5 ± 8.0 
Pool of all the antibodies 47.6 ± 7.7 33.0 ± 10.8 95.9 ± 2.7 97.5 ± 7.5 
( 1) ·- ( 3) 
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1.9. Inhibition assays 

The blocking, by the anti-GPIIb/IIIa phabs which had 

been found, of the binding of patient autoan~ibodies to 

5 GPIIb/IIIa was determined by means of inhibition 

assays. Two of the phab clones 

identified as previously described 

were used for this purpose. 

which had been 

(PDG16 and PDG31) 

10 Serial dilutions of the eluted patient autoantibodies 

of from 1:3 to 1:1000 were analysed for binding to 

purified GPIIb/IIIa. This was done by performing an 

immunodot assay. 100 ng of purified GPIIb/IIIa were in 

each case added as drops, in triplicate, onto 

15 nitrocellulose strips and the filters were then blocked 

with TBS-casein. In order to block the binding of AITP 

autoantibodies to GPIIb/IIIa with phabs, the strips 

were incubated with lOn phabs for 1 h and then 

incubated with varying dilutions of AITP autoantibodies 

20 for 4 h. Bound autoantibodies were detected using 

peroxidase-labelled anti-human IgG-Fc antibodies and 

ECL. 

25 

Anti-GPIIb/IIIa phabs inhibited the binding of 

autoantibodies obtained from 8 AITP patients. The 

inhibition range [sic] was [sic] from 10 to 46%, from 

32 to 60% and from 20 to 67% _for PTG16, PTG31 and the 

pool of the two phabs, respectively. These phabs had no 

effect on the binding of autoantibodies obtained from 4 

30 AITP patients. Both groups contained autoantibodies 

derived from patients suffering from primary AITP and 

from disease-associated AITP. 

The results which were obtained are summarized in 

35 Table 2. 
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Table 2 

Inhibition of the binding to purified 

GPIIb/IIIa by (%) 

AITP patient Phab clone Phab clone Pool of the 

PDG16 PDG31 two phab 

clones 

WS16 13 19 40 

WS37 14 20 36 

KC 24 22 28 

KK 22 22 40 

KP 10 36 60 

WS2 25 55 65 

KS 60 56 64 

KL 0 15 10 

KG 0 0 0 

Ki."1 0 0 0 

KE 0 0 0 

KR 0 0 0 

1.10 DNA sequence analysis 

Plasmid DNA was purified from four Group A phab clones 

and 4 group [lacuna] clones using the Nukleobond® AX PC 

20 purification kit (Macherey-Nagel AG, Oensingen, 

Switzerland) . 

The nucleic acid sequencing was carried out on an 

ABI373A sequencing system using a PRISM Ready Reaction 

DyeDeoxy Terminator Cycle Sequencing kit. The primers 

were obtained from Microsynth, Balgach, Switzerland. 

15 The following primers were used for sequencing the H 

chain: Chyl ( 5 ' -CGC TGT GCC CCC .~G.~. GGT-3 ' ) and PCH 

(5 '-GGC CGC A.~"TJ... TTC TAT TTC AAG G-3') . The following 

primers were used for sequencing the L chain: CA (5'-

GAG ACA CAC CAG TGT GGC-3'), Ck (5'-CAC AAC AGA GGC AGT 

20 TCC-3') and PCL (5 '-CTA A.~C TAG CTA GTC TCC-3') . The 

amino acid sequences which were deduced from the DN."TJ... 
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sequence were compared with GenEMBL-Genbank and strain 

lines were assigned to VH and VA families. 

The VH and VA nucleotide sequences of the 4 phab clones 

5 from each group (Group A: PDG7, PDG8, PDGlO and PDG16; 

Group B: PDG13, PDG17, PDG31 and PTG37 [sic}) were 

analysed by automated sequencing and compared with 

known strain line gene sequences (Tables 3 and 4). 

There ·was 100% homology in the deduced amino acid 

10 

15 

sequences of the H and L chains within each group. By 

contrast, the homology between Group A and Group B was 

only 36.9% in the case of the H chain and 81 .. 9% in the 

case of the L chain amino acid sequences. 

In the H chain, Group A clones ex.."iibit the highest 

degree of sequence identity with the strain line gene 

VH4.11 of the VH4 family (Sanz, et al. EMBO J. 8 

(1989), 3741-3748). There were 7 amino acid differences 

in the framework region (FR) and 8 in the complement-

20 determining [sic] region (CDR) . Group B clones differed 

25 

from the mostly homologous l.9III strain line sequence 

of the VF.3 family (Berman et al., EMBO J. 7 ( 1988) , 

727-738) in four amino acids in the FR and one in the 

CDR. 

In the L chain, the Group A and Group B clones 

exhibited the highest homology with the DPL2 strain 

line gene sequence of the V:..1 family (Williams and 

Winter, Eur. J. Immunol. 323 (1993), 1456). There were 

30 nine amino acid differences in FR and ten in CDR in the 

case of the Group A clones, and one in FR and two in 

CDR in the case of the Group B clones. The results 

which were obtained are summarized in Tables 3 and 4. 



Table 3 
A: Heavy chains 

Clones Eil.L_ 

VULll 
P007 
PDOI 
f'OOIO 
f'OOI' 

1. 9111 
rt>G I l 
P.DOl l 
PIXDl 
POOll 
t1852H 

OVOLOF.SOPGLVKPSETLSLTCTVSGGSJS 
··k-L---------------u-----~--­
-~------------~-----------~---

OVOLVtSGGUVVQPGhSLRLSCAASGllfS 
--K·L-------------------------

--o-v-------------------------
8. Light chains 
Clones E!U __ CQHt 

( 

QPR1 ~ffi=2:....---

SyYUS · .. lROl'PGKGLtlilG 
o-s-R ----s---------

SYClUll l111RO~POKQUHVA __ ,,, __ 

f.B2 __ ~-· 
oru 
rrxn 
PD<lll 
l'lXil 0 
f•(Xjl 6 

VLTQPPS~SGTPGQRVtJSC SGSSSlllGSllT\ltl lNQQLl'GTl\PKLL 1Y 

IWLi 
rv<a l 
l'llGl 1 
p()O] J 
PDOll 

-V--------·---H-----

VLT()l'l'SMG"UOQl\VT ISC 

-v------------------

-------11--P·S --11-v---------r 

SllSSSll I GSllTllll \fYUQ\.r<1tM1<u. 1 'f 
---- ... -----!.----

c·· 

CO[!L_ ... __ FR_3 

tl YYSGSTN'tlf PSLKS 
P-S-----K-K---R-

ftVTJSVDTSKHQrSLKLSSlrtlVllJTl\VYVCJl.h 
---L-------------N----·-----~---

VISYllGStll<Y Yl\DSVl<O l\IT I SROH!ltottL yl.(lHlf!lL~PTIWY'l'Cl\J< 

gJfil.__ 

StlllQRPS 
c:s11-~--

SllUQl\l'S 

--A----------------------------R 

--T-----------------------------

FH3 

GVPDRfSOS~SGTS~Sl..lllSCLQStDCJ\DV'fC 
-·-·-·--···-----·--R----0-AG----
~-------~-·-~~---·-----_, ______ _ 

r,VPD~fSGS~SGTS"'5\J\lS~LQStDEl\DYYC 

-w-----------~---------~---~----

~Qr~J 

VLPfOPtStfDV 
Vl.l>FOtl9UDV 
\IU'f'OPlstfDll 
\IUf'DPISHDV 

11.l.GSHGQHPll'ftlDV 
'-UlSffamtllintU>V 
l\LOSHGQtlllflrtfl>V 
.l\LQ!ltlGQHDll YHl>V 
llR PI NUlt VOGHDV 

CDRJ 

MHDO.!ll.11(1 
-r---o---l'V 

l'J\Hl)USUlC) _________ .,\/ 

Efil 

HDKOTTVfVS9 
HOkGTT'llTVSS 
HOICDTTVTVSS 
HGltGTTV"fVSS 

UGICOTTllTVS.9 
HGl\Gtl""lVS! 
HOllOTTllJllS.9 
WOl\OTTllTVSS 
WGQOTTll'fVS! 

f13_4_ -

l"GOOTICLTllJ...SOf' 
fGGOTl<l.TVl.SOf' 
fGGGTl<l.tvLSOP 
tOGOTKLTVl.501' 

ttlflGfi<LTVl.GOf' 
rauc111<1.Tv1.aol' 
rnnor1u. TV'-llOP 
tOGGTKLTVLOOP 

w 

°' 

~ 
\0 
()) 

..... 
U1 
U1 
0\ 
...... 
\0 

~ 
n 

FR: framework region; CDR: complement-determining [sic] region. The 
DPL2) are given for comparative purposes and in each case represent 

top sequences (VH4.11; 1.9III; ~ 
the deduced amino acid sequence ~ 

~ 

for the most closely related published strainline gene sequence. Dashes denote identity. M85255 ~ 
refers to the EMPL/GenBank reference number and denotes the deduced amino acid sequence of the human 
anti-GPIIb autoantibody 2E7 (Kunicki et al., J. Autoimmun. 4 (1991) / 433-446). In the case of the 
heavy chain, the first three amino acids (QVK) are specified by the pComb3 vector sequence. 

0 
w 
w 
~ 
~ 
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Table 4 shows the assignment of the Group A and Group B 

clones to known strainline V gene sequences in 

accordance with the amino acid homology 

:a:eavy chain Light chain 

PDG phah VH Strain- Homology V;.. Strain- Homology 

clones family line (%) family line (5) 

gene gene 

Group A': V!{4 V.:;4. ll 84.3 V;.,I DPL2 81.4 

7,8,10, 

16 

Group B: VH3 1. 9III 95.1 V;.I DPL2 97.1 

13,17, 

31,37 

2. Identifying antiidiotypic antibody sequences 

2.1 Phab c1ones AI-X 

10 The phagemids technique was used to identify sequences 

for antiidiotypic antibodies in accordance with the 

method described in Example 1. The clone PDG16, which 

was selected in Example l, was used as the antigen. 

There was no negative preselection. 

15 

Use was made of a pool of combinatorial phab libraries 

[lacuna] the specificities of a nonimmune library of 

peripheral B lymphocytes and of a library of peripheral 

lymphocytes which had been immobilized with red blood 

20 cells, and also of a nonimrnune library of B lymphocytes 

obtained from tonsils. 

The pool of phabs which was obtained after the fourth 

round of panning was analysed. For this, 40 phab clones 

25 were selected at random and their binding specificities 

were determined. 25 of the selected clones reacted with 

anti-GPIIb/IIIa phab. These antiidio1:ypic phab clones 

belong to two. ·groups: Group I (three clones) only 
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reacted with Group A autoantibody phab clones (PDG 7, 
8, 10 and 16), whereas the Group II phab clones (22 
clones in all) reacted with the Group A and Group B 

phab clones, with murine monoclonal anti-GPIIb/IIIa 
5 antibodies, with purified serum irnrnunoglobulin ( IVIgG) 

or F(ab')2 fragments thereof, and with anti-IgE Fab. 14 
phab clones (Group III) did not react with any of the 
substances mentioned. One Group IV phab clone only 
reacted with anti-GPIIb/IIIa antibodies. The results of 

10 these specificity assays are summarized in Table Sa. 

A DN.~ sequence analysis carried out on Group I phab 
clones (AI-Xl6, 17 and 24) showed complete identity in 
the heavy-chain-encoding sequences apart from one amino 

15 acid in the CDR2 region and complete identity in the 
light-chain-encoding sequences. A comparison with known 
strainline gene sequences showed approx. 85% homology 
with the VH3 H chain sequence and approx. 90% homology 
with the V-AII L chain family se~~ence. A DNA sequence 

2 0 analysis of the H chain gene was carried out on one 
representative of each of the Group II, III and IV phab 
clones. The results of this sequence analysis, and of 
the comparison with known strainline gene sequences, 
are summarized in Tables 6 and 7a. 

25 

The result of an inhibition assay is depicted in 
Fig. 1. The inhibition of the binding of AI-Xl 7 to 
PDG-A by purified GPIIb/IIIa was determined by means of 
an immunodot assay. 660 and 220 ng of PDG-A phab, 

30 respectively, were added to nitrocellulose. The antigen 
was incubated for 2 h with GPIIb/IIIa at concentrations 
in the range from 50 µg/ml to 50 ng/ml, and with a 
buffer solution as control, and then incubated for a 
further two hours with the . phage clone AI-Xl 7 (final 

3 5 concentration 1012 /ml) . The bound phages were detected 
using peroxidase-conjungated polyclonal rabbit anti­
phage antibody and electrochemilurninescence. 
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It was found that the AI-Xl7 phab (Group I) is able to 

inhibit the binding of Group A antibody phabs ( PDG-X) 

to the IIb/IIIa glycoprotein. This signifies that AI­

Xl 7 recognizes the antigen-binding site on PDG-A. 

Another clone AI-X2 which binds to PDG-A was sequenced. 

Like clones AI-X20, 39 and 40, this clone only has a 

heavy chain and no light chain. The heavy chain is able 

to bind on its own, possibly as a dimer, to the 

10 antigen, i.e. PDG-A, with adequate specificity and 
affinity. 

2.2 Phab clones AI-B 

15 The phagemid technique was used to identify sequences 

of other antiidiotypic antibodies in accordance with 

the method described in Example 2 .1. A clone PDG-B 

which was selected in Example 1 was used as the 

antigen. 

20 

25 

In all, 40 phab clones were selected and their binding 

specificity determined. 34 of the selected clones 

reacted with anti-GPIIb/IIIa PHAB. These antiidiotypic 

phab clones belonged to three groups: 

Group I (14 clones) only reacted with the Group B 

antibody phab clones, whereas the Group II phab clones 

(8 clones in all) reacted with both Group A and Group B 

phab clones. The Group III phab clones ( 12 clones in 

30 all) additionally reacted with murine monoclonal anti-

GPIIb/IIIa antibodies, with purified serum 

immunoglobulin (IVIgG) or F(ab')2 fragments thereof, 

and with anti-IgE Fab. Six phab clones (Group IV) did 

not react with any of the substances mentioned. The 

35 results of these specificity assays are summarized in 
Table Sb. 
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The result of carrying out a DNA sequence analysis on 
Group I phab clones (AI-14, 18, 24 and 38) is 
·suirmarized in Tables 6 and 7b. Clones AI-B14, 18 and 38 
only had a heavy chain. 

AI-B14 and 17 are identical. AI-B34 and 40 are likewise 
identical with AI-B18. 

The inhibition of the binding of PDG-B to platelets by 
10 AI-B phabs is depicted in Fig. 2. This was determined 

by means of flow-cytometric analysis. For this, a 
platelet-rich plasma (107 platelets in all) was 
incubated with biotinylated PDG-B in the presence or 
absence of AI-B phabs and using helper phages as the 

15 control. The platelets were fixed with paraformaldehyde 
and bound PDG-B was detected with R-phycoerythrin 
(RPE)-labelled streptavidin. 10,000 events were counted 
in a FACScan appliance and the mean value of the 
fluorescence {± SD) was recorded. The strongest 

20 inhibition {> 60%) was achieved with clones AI-B18, 24 
and 38. The inhibition of the binding shows that AI-B 
clones interact with the antigen-binding site on PDG-B. 



Table 5a 

AIX phab clones 

Group I 

16,17,24 

Group II 

1,2,3,4,5,6,7,9,11, 

13,14,23,26,27,28,29, 

33,35,36,37,38,40 

Group III 

8,10,12,15,18,19,21, 

22,25,30,31,32,34,39 

Group IV 

20 

3 

22 

14 

1 

(_:~ 

PDG A PDGB 

+ 

+ + 

;t-"' 
'( .... ::. 

Binding to 

anti-IgE Fab anti-GPIIb/IIIa mAb 

+ + 

+ 

SG F(ab' )a 

+ + 

~ 
...... 

~ 
\0 
CD 
...... 
UI 
U1 
m .... 
\0 

tO n 
~ 
....... 
1.1\1 
ltJ 
\0 
CD 
....... 
0 
w 
w 
\D 
..J 



Table 5b 

AI-B 

phab clones 
n 

14 

(AI-B5,7,8,14,17, 

18,23,24,30,31,33, 

34,38,40) 

8 

12 

6 

PDG-X 

+ 

+ 

(;_' 

PDG-B anti-IgE Fab 

+ 

+ 

+ + 

t 

Binding to 

anti-GPIIb/IIIa mAb IvigG 

+ + 

IvigG 

F(ab 1 )i 

+ 

IP-
1).J 

~ 
ID 
00 ..... 
U1 
U1 
m .... 
ID 

'd 

!l ..... 
tlJ 
I'd 
\D 
Q) 

..... 
0 
w 
w 
ID 
'1 
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H chain L chain 

Table 6 

anti-Id 
phage clones 

antiidiotypic 

phab clones 

(AI-X and AI-B) 

V8 family Strainline Homology V">.. family Strainline Homology 

AI-X16, AI-X24 

AI-X17 

AI-X39 

AI-X40 

AI-X20 

AI-B14, AI-B17 

AI-B18 

AI-B24 

AI-B38 

Vu3 

Vu3 

Vu3 

Vtt3 

Vn4 

V113 

V11l 

Vn3 

Vul 

gene 

DP47 

DP47 

DP49 

DP31 

DP71 

DP46 

DPlO 

DP49 

DPS 

(%}* 

88 

87 

94 

95 

78 

91 

85 

81 

98 

Vt..2 

V>..2 

v "3 

gene 

DPLlO 

DPLlO 

3h 

* Highest homology (in %) of the amino acid sequences of the respective phab clones with 

sequences of known strainline V genes 

(%) * 

-----

88 

88 

82 

ti:>. 
w 

~ 
\D 
m ..... 
lll 
Ul 
0\ 
t-' 
\D 

Id 
n 
i-3 ..... 
l"'l 
Id 
ID 
Cl) 

..... 
0 
w 
w 
\0 
...J 



Table 7a 

A. Heavy chains 

Clones '"""F R:.:...1...__ ___ _ 

OP Cl CVOLLtSGGGLVQPGGSLRLSCAl\SGFTrs 
AIXlfi 0-K-··------H-------------~--b 

AIX14 -·-·-·-----------------------­
AIXl l ---------·-------------·------

DP•' OVOLVtSGGGVVQPORSLRLSCIV\SGr1rs 
AfXl9 --K-L·------H-----------------

IJP l I tllQLVCSGGGLVOPGRSl.R LSCMSGllfO 
111 lU Q O·K·l.·-·-·-- ------------- -----

Dfll OVOLOtSGPGLVKPStTLSLtCTVSGOSIS 
AIX20 --~-L--------------------PV--R 

B. Light chains 

CDR1 

SYJ\H9 
11r---

Sll'GHll 
--T-• 

OYllHll 
---L-

snws 
-If---

Clones f....._R ,.......___, Clllt.t,_ ---

:(' 

fR2 

WVFIOAPGKGLEHVS .... ..,. _____ .. ____ ..,_ 

---------------....----------- ... --
HVf\QAPGKGLElfVA _ .. _ .. ______ ,..,. __ 

"'111\0J\PGKGLt:WVs 
--------------
lfll\QHGltGLtHlG 
-L-----··-----

nu __ _ 

( 

COR2 FRJ 

AlSOSGOSTYY~DSVKO RrTlSIUlllSto•TLYL(lHUSLllA£D11WYYCl\I( 
G---a-LL·H·------ ---·-·~--R--V--------·--------

----------~-----· --------------------------------·---------N---- ~-·---------------------------

VJSYDGSNl<YYADSVKO l\M"lBl\lll1SllllTLYLCHN9t..Rltl:DTAVl'YCl\K 
L---------------- --A·----------------K---··------
G lSWll SGS I GY Jl.OSVl<G ftrtlSRllll~KNSLYLO'IHSLl\AEOTl\l.'lYCA~D 

----D--T---------- -----·------------------------v--
'I'll 'lSOS1'11Ylll'SLl<S RVTlSVDTSKNQfSLkt.SSVTlU\DT~VYYCA~ 
r-·DGAA-ltr----R· --sL-~-P-K-------G------s-------

emu !~~):__ __ ~~~~~---~- CDRl 

llPL I 0 OSAl.TOrASV5GSPGOS ITISC TGT SSDVGSYHl.VS ff'fOOllPGKAl'KIJilY tVSKl\PS GVSHRrsGSKSGllTASLTJ SGLOllEDEl\DJrC CSYMSSTf 

gpnl flli 

VRDLGYRVLSTtTFPI tfGQG?KVTY.SS 

---·------------
____ ... ______ 

--------~------- ... ---------... 

OOFtSGSYAl\f'OOHDV \tGQGTTV"rVSS 

HGSSVVATYttl'\FDl \fOQG?H\l"l'YSS 

011oooorsrnrrr HGOGlPVSVS! 

fR4 

M X l 6 VV-· ---· ·-· ·-------- - -- --Al ·11-·l'·.. ·------·-·--- -- -a----- ------ ---------· ------------&--- ---VK-·-K tfVfGGGTKLTVLGQPKl\1\tSVTLfl'PSS 
JI.IX 1 t - --- -- -- -- • ·-------- • -- -- --------- - ---------- ---- - ··- --- ·--- ------------·--------------- --------- -------------------------·--

~I XI l ---·---·------------ --·-·--------- --------------- ------- ------·----------------·---·---· --·-·---- ---------------------------· 
25 

~ 
~ 

DP31, 

~ 
'° 0) 

....... 
Ul 
U1 
O'I ..... 
'° 

Id 
n 
~ FR: framework region; 

DP?l and DPLlO) are 

CDR: complement-determining [sic] region. The top sequences (DP47, DP49, 

given for comparative purposes and represent the most closely related 

Dashes denote identity. In the case of the heavy chain, the first three 

known ;; 

amino Id 
\0 
()'.) strainline sequences. 
....... 
0 
w acids (QVK) are specified by the pComb3 vector sequence. 
w 

'° -.J 



Table 7b 

A. Heavy chains 
Clones ._.FR..._1 ___ _ 

f>f'·f 6 QVQf.VE SGGGVVQPGllSLllUCAJISGl'Tf'S 
~I-bit --K-L··-----···-·-------------
Al-hll ------~-------·---------------

DP- ID QllOl.VOSGACVKll P<;SSVKVSCl'.ASGGT IS 
Al-818 --K-LC------·-----H----·------

VP-I 9 oVotV(SGGGVVOPGRSl.Rl.SCMSGfTfS 
Al-111• --K-1.-- ---L----u------s------11 

l>P-5 QVOLVQSGllEllKKPGASV\IVSCKVSGYTl.:1 
Al-8)8 Q-K-LC-------·-··-------------

B. Light chains 
Clones IB.t __ _ CD Rt 

COR1 

SY»ll/ 
t>-li- -

SY Al S 
-111·· -

SYGMll 
K-AI -

£1,SllO 

Vt.lh srvuo1·rsvsVAl'GKT.All llC GClllllGSV.S\/11 
~l-~24 ·V··--·-----110--T·-- --YK-------

(' 
· .. ····~-

FR2 

WVPOAPCKGL£HVA 
.. _ ............ --------__ .,.. _____ .,. .. ----

WVllQl\FGOGLEl-ll·IG _,.. ______ .. ____ .... 

tlVf\QllPGKGLtl'IVI\ 

-----------Y-5 
~l\C111$'GKGLtHHG 

·---------- .... ---

FR2 

@BL •. ___ _ 

VISYOGSNkVVADSVKG 

11----------------

GllPlfGTl\llY11QKfOG 
--T-----V·-------

'I I SYOGSUKYYAOSVKG 
A--su-G-T--------

GFOPtDGtTlYAQKfQG 

COR2 fRJ 

·('~ 

FR-1 

Rf7JSl!lltlSl<JITLYL(lH~SLRA£DfAvYV~Aft 

--s------H-------st---------r---

llVT I TADl:STS'tl\Ylit LSSLRSCOtAVYYCAR 
-·------P--------11--T·DDSGI·----

11rr r SlllllfSKJITL YLOt-itlSLAAtDTAVYYCAK 

------------v----s------------VA 
RVlliTCM'ST DtlffHtLSSLRSEtJT 111rlYC1'T 

cDfU FR.ii 

D!l£lllJMAGRrDl tlGOOJWITVSS 

tPGllVPSOPLCr HGOGtRVTVSS 

GSGSYl.Gnrur WGOCTLVTVSS 

Gl.RSY/IY'lRllLD"f WG()GTl.VTllSS 

CDRJ~- ~FR~4..__~~~--~~~ 

lf100KPGOJ\PV1.Vl'I Yf)SPRPS fl l'[llfSGSllSGNTA'Jl.TJS/IH;\GD!ADHC Q'.fl11.'SS!>!lJI 
- - • - • ----- ·- -\/- r.- ·Y • - - t· ·•--------·II·· ·--TG- - - - -· ·---- -- • -llTll ·Q Tl fGG'lTKLtllt.llOPKl\APSVTLl'PPSS 

IP­
Ul 

FR: framework region; CDR: complement-determining [sic) region. The top sequences (DP46, DPlO, DP49, 
DP5 and VL3h) are given for comparative purposes and represent the most closely related known 

strainline sequences. Dashes denote identity. In the case of the heavy chain, the first three amino 

acids (QVK} are specified by the pComb3 vector sequence. 
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3. Effect of autoan.tibody polypeptides on the binding 

of f ibrinogen to blood platelets 

3.1 Methods 

Analysis of the binding of Fab to EDTA-pretreated blood 

platelets 

P.. blood platelet-rich plasma was incubated with 10 mM 

10 EDTA for 30 min. Biotinylated PDG-B and PDG-.~ 

polypeptides were added and the mixture was incubated 

at room temperature for 1 h. The binding of PDG-A and 

PDG-B to blood platelets was measured by flow-

cytometric analysis using phycoerythrin-labelled 

15 s treptavidin. 

Aggregation experiments 

Blood platelet-rich plasma (250 x 109 /1) was prepared 

20 freshly and maintained under 5% C02 • ·rhe plasma was 

activated by different dilutions of ADP (maximum 

concentration 410 µ.M) in the absence or presence of 

25 

PDG-A or PDG-B 

aggregation was 

(maximum quantity 10 µ.g of Fab). The 

measured in a Rodell 300BD-5 

aggregometer (Baxter AG, Dudingen, Switzerland) . In 

subsequent experiments, polyclonal anti-Fab antiserum 

was added to the activated platelets after PDG-A or 

PDG-B had been added. 

3 0 Fibrinogen binding test 

35 

Wells of ELISA plates were coated with 0.5 µg/ml 

GPIIb/IIIa and blocked with 3. 5% bovine ser'.Lll albumin 

in Tris-buffered salt solution. Fibrinogen (Kabi 

Diagnostics, Stockholm, Sweden) was then added at 

different concentrations (maximally 0.08 µ.g/ml) in the 

absence or in the presence of PDG-A, PDG-B or anti-IgE 

Fab as the control (maximum concentration 23 µ.g/ml). 
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The bound fibrinogen was measured with rat anti-human 

fibrinogen antibody, biotinylated mouse anti-rat 

antibody and a conjugate consisting of streptavidin and 

biotinylated horseradish peroxidase (Arnersham Pharmacia 

5 Biotech Europe GmbH, Dubendorf, Switzerland) and using 

an ELISA Easy Reader (EAR340AT, SLT Instruments, 

Austria) at 405 run. 

Compet~tion assay using the monoclonal antibody 7E3 and 

10 the antibody fragment ReoPro® 

15 

Platelet-rich plasma { 230 x 109 I1) was incubated for 

1.5 h with PDG-B or PDG-A (200 and 400 µ.g/ml, 

respectively) with or 

antibody 7E3 or its 

without the rnurine monoclonal 

Fab fragment ReoPro® (total 

quantity of Fab in the range from 1014 to 1010
) . After 

fixing with an equal volume of 1% paraformaldehyde, the 

binding of PDG-B and PDG-A to platelets was measured by 

f low-cytometric analysis using phycoerythrin-labelled 

20 streptavidin. 

25 

30 

3.2 Results 

The recombinant anti-GPIIb/IIIa Fab autoantibody 

fragments which were tested do not exhibit any binding 

to blood platelets which had been pretreated with 10 mM 

EDTA. This shows that the autoantibody fragments only 

recognize an antigen whose confirmation is intact 

(Fig. 3}. 

In aggregation 

plasma, neither 

experiments 

PDG-A nor 

using platelet-enriched 

PDG-B inhibited the 

aggregation. In a fibrinogen-binding test in which the 

concentration of fibrinogen was from 104 to 10 6 times 

35 lower than in serum, PDG-A and PDG-B completely 

inhibited the fibrinogen binding (Fig. 4) . No 

inhibition occurred when anti-IgE Fab, which had been 

obtained by a similar enrichment protocol, was used as 
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the control. These results show· that both PDG-A and 
PDG-B interact powerfully with the fibrinogen-binding 
site on GPIIb/IIIa. 

In investigations carried 

monoclonal anti-GPIIb/IIIa 

out with 

antibody 

the 

7E3 

murine 

and its 
commercially available Fab fragment ReoPro®, both of 
which inhibit the binding of fibr-inogen to activated 
GPIIb/IIIa, the binding of PDG-B to blood platelets was 

10 found to be inhibited selectively and completely 
(Figures 5 to 7). By contrast, the binding of PDG-A to 
blood platelets was not inhibited significantly either 

\.,,.;,,/ by 7E3 or by ReoPro®. 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

( i) APPLICANT: 

5 (A) NAME: 

10 

15 

ASAT AG Applied Science & Technology 

(B) STREET: Baarerstrasse 77 

(C) CITY: Zug 

(E) COUNTRY: Switzerland 

{F) POSTAL CODE: 6302 

(ii) TITLE OF INVENTION: Recombinant antibodies 

(iii) NUMBER OF SEQUENCES: 30 

(iv) COMPUTER-READABLE FORl~: 

{A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

{C) OPERATING SYSTEM: PC-DOS/MS-DOS 

20 (D) SOFTWARE: Patentin Release #1.0, 

Version #1.30 (EPO) 

(vi) ORIGINAL APPLICATION DATA: 

{A) APPLICATION NUMBER: DE 19723904.8 

25 {B) APPLICATION DATE: 06-JUN-1997 

30 

(vi) ORIGINAL APPLICATION DATA: 

(A) APPLICATION NGMBER: DE 19755227.7 

(B) APPLICATION DATE: 12-DEC-1997 

{vi) ORIGINAL APPLICATION DATA: 

(A) APPLICATION NUMBER: DE 19820663.1 

{B) APPLICATION DATE: 08-M.~Y-1998 

35 (2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUE..~CE CF..ARACTERISTICS: 

(A). LENGTH: 357 base pairs 
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(B) TYPE: nucleotide· 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

FEATURE: 

(A) NAME/KEY: CDS 

(B) NOTATION: 1 .. 357 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: l: 
CAG GTG AAA CTG CTC GAG TCG GGC CCA GGA CTG GTG ;.;,.c; CCT TCG GAG 48 
Gln Val Lys Leu Leu Glu Ser Gly Pro Gly Leu Val ~ys Pro Ser Glu 

l 5 10 1.5 

ACC CTG TCC CTC AAC TGC ACT GTC TCT GGT CGC TCC ;..Tc AGT GGT TAC 
Thr Leu Ser Leu Asn eys Thr Val Se:: Gly Arg Ser Ile Ser Gly Ty:-

20 25 30 

96 

TCT TGG AGA TGG ATC CGG CAG TCT C::CA GGG AAG GGA CTA GAG TGG ATT 144 
Ser Trp Arg '!'rp Ile Arg GJ.n Ser Pro Gly Lys Gly Leu Glu Trp Ile 

35 40 45 

GGG GAT ATC TCT TAT A.GT GGG AGT ACC AAG TAC AAA c:::: TCC CTC AGG 192 Gly As~ Ile Ser Tyr Ser Gly Ser Thr Lys Tyr Lys ~ro Ser Leu Arg 
SO SS 60 

AGT C:GA GTC ACC CTG TCA GTA GJ\C ACG TCC AAG AAC 0.G TrC TCC CTG 

Ser Arg Val Thr Leu Ser Val Asp Thr Ser Lys As~ Gl: Phe Ser Leu 
65 70 75 BO 

240 

AAG C'l'G MT TCG GTG ACC GCT GCG GAC ACG GCC GTC TAT TAC TGT GCG 288 
Lys Leu Asn Ser Val Thr Ala Ala Asp Thr A:La Val Ty:: Tyr cys Ala 

BS 90 95 

CGA GTC TTG CCC TTT GAC CCG ATC TCG ATG GAC GTC TGG GGC: AAA GGG "336 
Arg Val Leu Pro Phe Asp Pro Ile Ser Met Asp Val Trp Gly Lys Gly 

100 105 110 

ACC ACG GTC ACC GTC TCC TC:.. 357 
Thr Thr Val Thr Val Ser Ser 

( 2) 

llS 

INFOffi.'f..ATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHA.."R.ACTERISTICS: 

(A) LENGTH: 119 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 
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Gln Val Lys Leu Leu Glu Ser Gly Pro Gly Le•.J. Val Lys Pro Ser Glu 
l 5 10 15 

Thr Leu Ser Leu Asn Cys Thr Val Ser Gly Arg Ser !le Ser Gly Tyr 
20 25 30 

Ser Trp Arg Trp Ile Arg Gln Ser Pro Gly Lys Gly Leu Glu Trp !le 
35 40 45 

Gly Asp Ile Ser Tyr Ser Gly Ser Thr Lys Tyr Lys Pro Ser Leu Arg 
so 55 60 

Ser Arg Val Thr Leu Ser Val Asp 7h= Ser Lys Asn Gln Ph.e Ser Leu 
65 70 75 BO 

Lys Leu Asn Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala 
BS 90 95 

Arg Val Leu Pro Phe Asp Pro Ile Ser Met Asp Val Trp Gly Lys Gly 

Thr 

( 2} 

100 105 

Thr Val Thr Val Ser Ser 
115 

INFORMATION FOR SEQ ID NO: 3: 

( i) 

(ix) 

SEQUENCE CF.ARACTERISTICS: 

(A) LENGTH: 333 base pairs 

(B) TYPE: nucleotide 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1 .. 333 

110 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 
GTG GTG ACT CAG CCA CCC TCA GCG TCT GGG ACC CC: GGG CAG TGG GTC 
Val Val Thr Glr. Pro Pro Ser Ala Ser Cly Thr Pro Cly Gl~ T:=p Val 

120 125 130 135 

49 

ACC ATC TCT TGT TCT GGG AGC AGC TCC AAC ATC AGA AGT AAT CCT GTT 96 
Thr !le Ser cys Ser Gly Ser Ser Ser Asn Ile Arg Ser Asn P::-o val 

140 145 150 

AGC TGG TAT CAC CAG GTC CCA GGC ACG GCC CCC ;..;..;.. CTC ere ATC TTT 144 
Ser T=-P Tyr Bis Glr. Val P::-o Gly Thr Ala Pro Lys Leu Leu !le Phe 

155 160 165 

GGT AGT CAT CAG CGG CCC TO. GGG GTC CCT GAC CC:A ":":'C TCT GGC TCC 192 
Gly Ser His Gln Arg Pro Ser Gly val Pro Asp Arg Phe Ser Gly se~ 

170 175 180 

AAG TCG GGC ACC TCC GCC TCC CTG GCC ATC CGT GGG CTC CAA TCT GGG 24C 
Lys Se::- Gly Thr Ser Ala Ser Leu Ala Ile A:g Gly Leu Gln Ser Gly 

lBS 190 l95 
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GAT GCT GGT GAC TAT TAC TGT GCA ACA TGG GAT GAC GGC CTC AA.T GGT 288 
Asp Ala Gly Asp Tyr Tyr Cys Ala Thr Trp Asp Asp Gly Leu Asa Gly 
200 205 210 215 

CCG GTG TTC GGC·GGA GGG ACC AAG CTG ACC GTC CTA AGT CAG CCC 333 
Pro Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Ser Gln Pro 

220 225 230 

(2) INFOR.~TION FOR SEQ ID NO: 4: 

( i) SEQUENCE CHAR~CTERISTICS : 

5 (A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

10 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
Val Val Thr Glr: Pro Pro Ser Ala Ser Gly Th: Pro Gly Gln Trp Val 

l 5 10 15 

Thr Ile Ser Cys Ser Gly Ser Ser Ser A.sn I:e Arg Ser Asn Pro Val 
20 25 30 

Ser Trp Tyr His Gln Val Pro Gly Thr Ala Pro 2..ys Leu Leu !le Phe 
35 40 45 

Cly Ser His Gln Arg Pro Ser Gly Val Pro Asp A:g Phe Ser Gly Ser 
50 55 60 

Lys Ser Gly Thr Se::- Ala Ser Leu Ala Ile Arg Gly Leu Gln Ser Gly 
65 70 75 80 

Asp Ala Gly Asp Tyr 'I'y:r cys Ala Thr T:rp Asp Asp Gly Leu Asn Gly 
es 90 95 

Pro Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Ser Gln Pro 
100 105 110 

( 2) INFORl-1'..ATION FOR SEQ ID NO: 5: 

( . ) J.. SEQUENCE CHA.~CTERISTICS : 

15 (A) LENGTH: 369 base pairs 

(B) TYPE: nucleotide 

( c) STRk.'IDEDNESS : double 

(D) TOPOLOGY: linea!'." 

20 (ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: l .. 369 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5 : 
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CAG GTG AAA CTG CTC GAG TCT GGG GGA GGC GTG GTC CAG CCT GGG AGG 4 e 
Gln Val Lys Leu Leu Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg 

115 120 125 

TCC CTG AG.A CTC TCC TGT GCA GCC TCT GGA TTC ACC TTC AGT AGC TAT 96 
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser TjT 

130 135 140 

GCT ATG CAC TGG GTC CGC CAG GCT CCA GGC MG GGG CTG GAG TGG GTG 144 
Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 

145 150 155 

GCA GTT ATA TCA TAT GAT GGA AGC AAT AAA TAC TAC GCA GAC TCC G~G 192 
Ala Val !le Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser val 
160 165 170 175 

AAG GGC CGA TTC GCC ATC TCC AGA GAC AAT TCC AAG :.AC ACG CTG TAT 240 
Lys Gly. Arg Phe Al.a Ile Ser A:g Asp Asn Ser Lys Asn Thr Leu Tyr 

180 185 190 

CTG CAA ATG J>.AC AGC CTG AGA GCT GAG GAC ACG GCT GTG TAT TAC TGT 288 
Leu Gln Mee Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 

195 200 205 

GCG AGA GCG CTG GGG AGC TGG GGG GGT T'"'...G GAC CAC TAC ATG GAC GTC 
Ala Arg Al.a Leu Gly Ser Trp Gly Gly Trp Asp His Tyr Met Asp Val 

210 215 220 

TGG GGC AAA GGG ACC ACG GTC ACC GTC TCC TCA 
T:p Gly Lys Gly Thr Thr Val Thr Val Ser Ser 

225 230 

(2) INFOR.-r.t~TION FOR SEQ ID NO: 6; 

( i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 123 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY; linear 

(ii) MOLECULE TYPE; protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6 : 

Gln Val Lys Leu Leu Glu Ser Gly Gly Gly Val Va.l Gln Pro 
1 5 lO 

Ser Leu Arg Leu Ser Cys Ala A.la Ser Gly Phe ':hr Phe Ser 
20 25 30 

Ala. Met His Trp Val Arg Gln Ala l?ro Gly Lys Gly Leu Glu 
35 40 45 

Ala Val Ile Ser Tyr Asp Gly Ser Asn Lys Tyr fy.:' Ala Asp 
so 55 60 

336 

369 

Gly Arg 
lS 

Ser Tyr 

Trp Val 

Ser Val 

Lys Gly Arg Phe Ala Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Ala Leu Gly Ser Trp Gly Gly Trp Asp His Tyr Met Asp Val 
l.00 105 :llO 

Trp Gly Lys Gly Thr Thr Val Thr Val Ser Ser 
115 120 
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( 2 ) INFORMATION FOR SEQ ID NO : 7 : . 

(i) SEQUENCE CHARACTERISTICS: 

(ix) 

(xi) 

(A) LENGTH: 333 base pairs 

(B) TYPE: nucleotide 

(C) STR.Zil'IDEDNESS: double 

(D} TOPOLOGY: linear 

FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1.. 333 

SEQUENCE DESCRIPTION: SEQ ID NO: 7: 
GTG GTG Ar::!: CAG CCA CCC TCA GCG.TCT GGG ACC CCC GGG CAG AGG GTC 48 
Val Val Thr Gln Pro Pro Ser Ala Ser Gly T~r Pro Gly Gln Arg Val 

l2S l30 135 

ACC ATC TCT TGT TCT GGA AGC AGC TCC AAC ATC GGA AGT AAT ACT GTA 96 
Th: Ile Ser Cys Ser Gly Ser Ser Ser Asn Ile Gly Ser Asn Thr Val 
140 145 150 lSS 

AAC TGG TAC CAG CAG CTC CCA GGA ACG GCC CCC Al.A CTC CTC ATC TAT 144 
Asn Trp Ty:- Gl.:1 Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu Ile TyT 

160 165 170 

ACT AAT AAT CAG CGG CCC TCA GGG GTC CCT GAC CGA TTC TCT GGC TCC l.92 
Ser Asn Asn Gln Arg Pro Ser Gly Val Pro Asp Arg Phe Ser Gly Ser 

175 180 185 

AAG TCT GGC.ACC TCA GCC TCC r::rG GCC ATC AGT GGG CTC CAG TCT GAG 240 
Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly Leu Gln Ser Glu 

190 195 200 

GAT GAG GCT GAT TAT TAC TGT GO. GCA TGG GAT GAC AGC CTG AAT GGT 288 
Asp Gh Ala Asp TyT Tyr Cys Ala Ala Trp Asp Asp Ser Leu Asn Gly 

205 210 215 

TGG GTG TTC GGC GGA GGG ACC Jl..AG CTO ACC GTC CTA GWT CAG CCC 
Trp Val Phe Gly Gly Gly Thr ~ys Leu Thr Val Leu Gly Gln Pro 
220 225 230 

(2) INFORM.~TION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHAR.~CTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

333 
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Val Val Thr Gln Pro Pro Ser Ala Ser Gly Th:- Pro Gly Gln Arg Val 
' 5 l.O lS ... 

Thr Ile Ser Cys Ser Gly Ser Ser Ser Asn I.le Gly Ser Asn Thr Val 
20 25 30 

Asn Trp TyT Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu Ile Tyr 
35 40 45 

Se:- Asn Asn Gln Arg Pro Ser Gly Val Pro Asp A.rg Phe Ser Gly Ser 

Lys 
65 

Asp 

Trp 

{2) 

so 55 60 

Ser Gly Thr Ser Ala Ser Leu Ala Ile Ser Gly 
70 75 

Glu Ala. Asp Tyr Tyr Cys Ala Ala Trp Asp Asp 
85 90 

Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu 
100 105 

INFORMATION FOR SEQ ID NO: 9 : 

( i) SEQUENCE CH.Z\RACTERISTICS: 

(A) LENGTH: 369 base pairs 

(B) TYPE: nucleotide 

(C) STR.Af..11)EDNESS: double 

{D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) N.AJ.~E/KEY: CDS 

(B) LOCATION: 1.. 369 

Leu Gln Ser 

Ser Leu Asn 
95 

Gly Gln Pro 
l.lO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Glu 
80 

Gly 

CAG GTG AAA CTG CTC GAG TCT GGG GGA GGC TTG GTT CAC CCC GGG GGG 4B 
Gl~ Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val His Pro Gly Gly 

1l.S 120 125 

TCC CTG JI.GA CTC TCT TGT GC.i\ GCC TCT GGA 'IT! ACG 'ITT GAC AAC T'IT .96 
Ser Leu Ar9 Leu Ser Cys Ala Ala Ser Gly Phe Th:' Phe Asp Asn Phe 

130 135 l.40 

GCC ATG AGC TGG Gl"C CGC ::AG GCT CCA GGG AAG GGG CTG GAG TGG GTC l44 
Ala Met Ser T:rp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu T::p Val 

145 150 155 

TCA GGC ATT AGT GGT GGT GGT CI'T TTG ACA CAC TAC GCA GAC TCC GTG l.92 
Ser Gly !le Ser Gly Gly Gly Leu Leu Tnr His T"Jr Ala Asp Ser Val 
160 165 l 70 l75 

AAG GGC CGG TTC ACC ATC TCC AGA AAC :.AT TCC AGG AAC ACT GTA TAC 240 
!.ys Gly Arg Phe Thr !le Ser Arg Asn Asn Ser Arg As::i Thr Val Tyr 

180 lBS 190 

CT.A CAA ATG AAC AGC CTG AGA GCC GAA GAC ACG GCC GTG TAT TAT TGT 28B 
Leu Gln Met Asn Ser Leu Arg Ala. Glu Asp Thr Ala Val TyT Tyr Cys 

195 200 205 
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GTG AGA GAT c:TG GGC TAT AGA GTA CTT TCG ACT r°r! ACT 'ITT GAT ATC 33Ei 
Val Arg Asp Leu Gly Tyr JJ.rg val Leu Ser Tr.: Phe Th= Phe Asp Ile 

210 215 220 

TGG GGC CAG GGG ACA A.AG GTC ACC G'TC TCT TCA 369 
T,;p Gly Gln Gly Tllr Lys Val Thr Val Ser Ser 

225 230 

(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHAR..~CTERISTICS: 

(A) LENGTH: 123 amino acids 

(B) TYPE: amino acid 

(D} TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
Gln Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val His Pro Gly Gly 

l S lO 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asn Phe 
20 25 30 

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ser Gly Ile Ser Gly Gly Gly Leu Leu Thr His Tyr Ala Asn Ser Val 
50 55 60 • 

Lys Gly Arg Phe Thr :le Ser Arg Asn Asn Ser Arg Asn Thr Val 
65 70 75 

Leu Gln Met Asn Ser :.eu Arg Ala Glu Asp Thr .Al.a Val Tyr Tyr 
as 90 95 

Val Arg Asp Leu Gly Tyr Arg Val r.eu Ser Th.r Phe Thr Phe Asp 
100 105 110 

T.rp Gly Gln Gly Thr Lys Val Thr Val Ser Ser 
115 120 

(2) INFORi.'1..~TION FOR SEQ ID NO: 11: 

( i) SEQUENCE CH.~R.~CTERISTICS : 

(A) LENGTH: 375 base pairs 

(B) TYPE: nucleotide 

(C) STR..Z\J.'IDEDNESS: double 

(D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) N.n..ME/KEY: CDS 

(B)' LOCATION: 1 .. 375 

Tyr 
BO 

Cys 

Ile 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 
GT-;:; GTG ACT CAG C:CT GC:C TCC GTG TCT GGG TCT CCT GGA CAG TCG ATC 
Val Val Thr Gln Pro Ala Ser Val Ser Gly Ser Pro Gly Gln Ser Ile 

125 130 135 

ACC ATC TCC TGC ACT GGA ACC AGC AGT GCT ATT GGG -;..;.T TAT AAC TTT 
Thr Ile Ser Cys Thr Gly Thr Ser Ser Ala Ile Gly As:i. Tyr Asn Phe 
l.40 145 150 155 

GTC: CCC TGG TAC CAA CAG CAC CCA GGC: AAA GCC: CCC: AAA CTC: ATG ATT 
Val ?ro Trp Tyr Gl~ Gln His Pro Gly Lys Ala Pro Lys Leu Me~ Ile 

160 165 170 

TAT GAG GGC A.GT AAG CGG CCC TCA GGG UTT TC:T AAT CGC TTC TCT GGC 
Ty: Glu ·Gly Ser Lys Arg Pro Ser Gly Val Ser Asn A:g Phe Ser Gly 

175 180 185 

Tee AAG TCT GGC AAC ACG GCC TCC CTG ACA ATC TCT GGG CTC: ·CAG GCT 
Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile Ser Gly Leu Gln Ala 

l90 195 200 

GAG GAC: GAG GCT GAG TAT TAC TGC TGC TO. TAT CTT CAT AGT AGC ACT 
Glu Asp Glu Ala Glu Tyr Tyr Cys Cys Ser Tyr Val F-is Ser Ser Thr 

205 210 215 

48 

144 

192 

240 

2SB 

AAT TCG GTG TTC GGC GGA GGG A.CC AAG CTG ACC GTC CTA. GGT CAG CC:C 336 
Asn Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro 

220 225 230 235 

AAG GCT GCC CCC TCG GTC ACT CTG TTC CCA CCC TCC TCT 375 
:t.ys Ala Ala Pro Ser Val Thr Leu J?ne Pro l?ro Se:- Se: 

240 245 

( 2) INFORMATION FOR SEQ ID NO: 12: 

( i) SEQUENCE CHARACTERISTICS: 

(A} LENGTH: 125 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Val Val Thr Gln Pro Ala Ser Val Ser Gly Se::- Pro Gly Gln Ser Ile· 
1 s l.O l.S 

T~.,. Ile Ser Cys Thr Gly Thr Ser Ser Ala Ile Gly Asn Tyr Asn Phe 
20 25 30 

Val Pro Trp Ty:- Gln Gln Ris Pro Gly Lys Ala ?ro Lys Leu Met Ile 
35 40 45 

Tyr Glu Gly Ser Lys Arg Pro Ser Gly Val s-...- Asn Arg Phe Ser Gly 
50 SS EiC 

Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr !le Ser Gly Leu Gln Ala 
65 70 75 ao 

Glu Asp Glu Ala Glu Tyr Tyr Cys cys Ser Tyr Val His Ser Ser Thr 
85 90 95 
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Asn Trp Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu 
100 lOS 

Lys A.la Ala Pro Ser Val Thr Leu Phe Pro Pro Ser 
115 l.20 

(2) INFORMATION FOR SEQ ID NO: 13: 

{ i) 

(ix) 

SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 366 base pairs 

(B) TYPE: nucleotide 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

FEATURE: 

(A} NAME/KEY: CDS 

(B) LOCATION: 1 .. 366 

Ser 
125 

Gly 
llO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Gln Pro 

CAG GTG AAA CTG CTC GAG TCA GGA C:::A GGA CTG GTG AAG CCC TCG GAG 48 
Gln Val Lys Leu Leu Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu 

llO 135 140 

ACC CTG TCT CTC ACC TGC ACT GTC TCT GAT GTC TCC ATC AGA AGT CAT 96 
Thr Leu Ser Leu Thr Cys Thr Val Ser Asp Val Ser !le Arg Ser His 

145 !.SO 155 

TAC TGO AGT 'r-w CTC CGG CAG CCC CO. GGG AAG CC:. CTG GAG TGG ATT 
'!'yr Tr;i Ser Tr;i Leu A..."'"9' Gln Pro Pro Gly Lys Gly Leu Glu T=p :le 

160 165 170 

144 

GGG TTr ATC TAT GAC GGT GCG AGA ACC AGG '!TC AAC CCC TCC CTC AGG 192 
Gly Phe Ile Tyr Asp Gly Ala Arg Thr Arg Phe Asn Pro Ser Leu Arg 

175 180 185 

AGT CGA GTC TCC C'lT TC11. ATG GAC CCA TCC AAG AAG OG 'lTl' TCC CTG 
Ser Arg Val Ser Leu Ser Met Asp Pro Ser Lys Lys Glr. Phe Ser Leu 
190 195 200 205 

240 

AAA CTG GGG TCT GTG ACC GCT GCG GAC TCG GCC GTC TAC TAC TGT GCG 2BB 
Lys Leu Gly Ser Val Thr Ala Ala. Asp Ser Ala Val Tyr Ty::.- Cys Ala 

210 215 220 

AGA GAC GCG GAT GGA GAT GGC TTC AGC CCA TAC TAC T7T CCC TAC TGG 336 
Arg Asp A.la Asp Cly Asp Gly Phe Ser Pro Tyr Tyr ~he Pro Tyr T:rp 

225 230 235 

GGC CAG G<P. ATC CCG GTC TCC GTC TCC TCG 366 
Gly Gln Gly Ile Pro Val Ser Val Ser Ser 

240 245 

(2) INFOffi'T..ATION FOR SEQ ID NO: 14 

( i} SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 122 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 
Gln Val Lys Leu Leu Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu 

1 5 lO 15 

Thr Leu Ser Leu Thr Cys Thr Val Ser Asp Val Ser !le Arg Ser His 
20 25 30 

Tyr Trp Ser Trp Leu Arg Glr. Pro Pro Gly Lys Gly Leu Glu Trp !le 
35 40 45 

Gly Ph~ Ile Tyr Asp Gly Ala Arg Thr Arg Phe A.sn Pro Ser Leu Arg 
50 SS 60 

Ser Arg Val Ser Leu Ser Met Asp Pro s ....... Lys Lys Gln Phe Ser Leu 
65 70 75 80 

Lys Leu Gly Ser Val Thr Ala Ala Asp Ser Ala Val Tyr Tyr Cys Ala 

Arg 

Gly 

( 2) 

BS 90 

Asp Ala Asp Gly Asp Gly Phe Ser Pro Tyr Tyr 

100 1.05 

Gln Gly Ile Pro Val Ser Val Ser Ser 
1.15 120 

INFOR."l\fP.TION FOR SEQ ID NO: 15: 

(i) SEQUENCE CF-i\RACTERISTICS: 

(ix) 

(A) LENGTH: 372 base pairs 

(B) TYPE: nucleotide 

(C) STR.~EDNESS: double 

{D) TOPOLOGY: linear 

FEATURE: 

(A) NAME/KEY: CDS 

(B) LOC.zi..TION: 1 .. 372 

Phe Pro 
llO 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

95 

Tyr Trp 

CAG GTG AAA CTG CTC GAG TCT OOG GGA GGC GTG GTC CAC CCT GGG AGG 48 
Gln Val Lys Leu Leu Glu Ser Gly Gly Gly Val Val Ris Pro Gly A=g 

125 130 13S 

TCC CTG AGA CTC TCC TGT GCA GCC TCT GGA TTC ACC TTC AGT AGC TAT !:>6 
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr i?he Ser Ser Tyr 

140 145 lSO 

ACT ATG CAC TGG GTC CGC C.i\G GCT CCA GGC A.AG GGG CTG GAG TGG GTG 144 
Thr Me~ His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val 
lSS 160 l.65 l 70 

GCA CTT ATA TCA TAT GAT GGA AGC AAT AAA TAC TAC GO. GAC TCC GTG 192 
Ala Leu !le Ser Tyr Asp Gly Ser A.an Lys Tyr TyT Ala ~p Ser Val 

175 180 185 
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AAG GGC CGA Tl'C GCC ATC TCC AGA GAC AAT TCC AAG AAC ACG CTA TAT 240 
Lys Gly Arg Phe Ala Ile Ser Arg Asp Asn Ser Lys As:: Tr..r Leu Tyr 

190 195 200 

CTG a.A ATG AAC AGC c:TG AGA GCT GAG GAC ACG GCT GT::> TAT TAC TGT 2 BB 
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr eys 

205 2l0 21S 

GCG A». GAT GGC CGG AGT GGG AGC TAC GCC AGG TT~ GAC GGT ATG GAC 3 3 6 
Ala Lys Aap Gly Arg Ser Gly Ser '!'yr Ala Arg Phe Asp Gly Met Asp 

220 225 230 

GTC TGG GGC CAA. GGG ACC ACG GTC ACC GTC TCC TO.. 3 72 
Val T::p Gly Gln Gly Thr Thr Val Thr Val Ser Ser 
235 240 245 

( 2) I~FORMATION FOR SEQ ID NO: 16: 

( i) SEQUENCE CHA..'RACTERISTICS: 

(A) LENGTH: 124 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

Gln Val Lys Leu Leu Glu Ser Gly Gly Gly Val Val 
1 5 10 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly :Elhe Thr 
20 25 

Thr Met His Trp Val Arg Gln Ala Pro Gly Lys Gly 
35 40 

Ala Leu Ile Ser Tyr Asp Gly Ser Asn Lys Tyr 'fyr 
50 55 EiC 

Lys Gly Arg Phe Ala !le Se: A:g Asp Asn Se::- l.ys 
65 70 75 

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala 
es 90 

Ala Lys Asp Gly A:g Ser Gly Ser Tyr Ala Ar3' Phe 
100 105 

Val Trp Gly Gln Gly Thr Thr Va.l Thr Val Ser Ser 
115 120 

( 2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 372 base pairs 

(B) TYPE: nucleotide 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

His Pro Gly A:-g 
15 

Phe Ser Ser Tyr 
30 

Leu Glu Trp Val 
45 

Ala Asp Ser Val 

Asn Thr Leu Tyr 
80 

Val Tyr TyT Cys 
95 

Asp Gly Met Asp 
l.1.0 
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(ix) FEATURE: 

(xi) 

(A) NAME/KEY: CDS 

(B) LOCATION: 1 .. 372 

SEQUENCE DESCRIPTION: SEQ ID NO: 17: 
CAG GTG AAA CTG CTC GAG TCT GGG GGA GGC 'ITG GTA CAG CCT GGC AG(; 4 8 
Gln Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg 
125 130 135 140 

TCC C'!'G AG.A CTC TCC TGT GCA GCC TC':' GGA TTC ACC TIT GAT GAT TAT 96 
Ser Leu Arg Leu Ser Cys Al.a Ala Ser Gly Phe Thr Phe Asp Asp Tyr 

145 150 l.55 

GCC CTG CAC TGG GTC CGT CAA GCT CCA GGG AAG GGC CTG GAG TGG GTC 144 
Al.a Leu His Trp Val Arg Gln Ala Pro Gly ~ys Gly !..eu Glu Trp Val 

160 165 170 

TC'A GGT ATI' AGT TGG GAT AGT GGT AC'C ATA GGC TAT GCG GAC TCT GTG 
Ser Gly Ile Ser Trp Asp Ser Gly Thr Ile Gly Tyr Ala Asp Ser Val 

175 180 185 

192 

AAG GGC CGA TTC ACC ATC TCC AGA GAC AAC GCC AAG AAC TCC CTG TAT 240 
Lys Gly Ari; Phe Thr Ile Ser A:'g Asp Asn Ala Lys Asn Ser. Leu Tyr 

190 195 200 

CTG CAA ATG AAC AGT CTG AGA GCT GAG GAC ACG GCC TTG TAT TAC TGT 288 
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala !..eu Tyr Tyr Cys 
205 :no 215 220 

GTA AAA GAT ATG GGG TCT TCG GTA GTG GCT ACG TAC AAT GCT 'ITT GAT 336 
Val Lys Asp Met Gly Ser Ser Val Val Ala Thr Tyr Asn Ala Phe Asp 

225 230 235 

ATC TGG GGC CAA GGG AO.. ATG GTC ACC GTC TCT TCA 372 
Ile T:-p Gly Gln Gly Thr Met Val T!lr Val Ser Ser 

240 245 

(2i INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 124 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

Gln Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Va.l Glr. Pro 
1 s 10 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp 
20 25 30 

Ala Leu His Trp Val Arg Gln Ala Pro Gly !.ys Gly Leu Glu 
35 40 45 

Ser Gly Ile Ser Trp Asp Ser Gly Thr Ile Gly Tyr Ala Asp 
50 55 60 

Gly A:g 
15 

Asp Tyr 

Trp Val 

Ser Val 

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 70 75 80 
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Leu Gln Met Asn Ser Leu Arg Ala Glu As~ Th:::- Ala Leu Tyr 
as 90 

Va.1 Lys Asp Met Gly Ser Ser Val Val Ala Thr Tyr Asn Ala 
100 105 110 

Ile Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser 
i1s i2o 

(2) INFORIJf.ATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(ii) 

(A) LENGTH: 360 base pairs 

{B) TYPE: nucleotide 

(C) STRANDEDNESS: double 

{D) TOPOLOGY: linear 

MOLECULE TYPE: cDNA for mRNA 

(vii) IMMEDIATE SOURCE: 

(ix) 

(B) CLONE (E) : AI-X2 

FEATURE: 

(A) N~~E/KEY: CDS 

(B) LOCATION: 1 .. 3 60 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

Tyr C:ys 
~5 

Phe Asp 

CAG GTG AAA CTG CTC GAG TCA GGC CCA GGA CTG GTG AAG CCT TCG GAG 4S 
Gln Val Lys Leu Leu Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu 
125 lJO 135 l40 

ACC CTG TCC CTC ACC TGC ACT GTC TCT GGT GGC T::C ':.'TC AGT ACT TAC 
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser ?he Ser ?hr Tyr 

145 150 155 

96 

TAT TGG AGC TGG ATC CGG CAG CCC CCA GGG AAG GGA CTG.· GAG TGG ATT 144 
Tyr ~ Ser Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile 

160 165 170 

GGG TAT ATC TAT TAC AGT GGG MC ACC AAC TAC AAC CCC TCC: C'I'C AAG 132 
Gly Tyr Ile Tyr Tyr Se:: Gly A.an Tl::r As::. Tyr A.sr. ?ro Se:: Leu Lys 

175 180 185 

AGT CGA GCC ACC AT.A TCA GTA GAC ACC:: TCC AAG AAC CAG TTC TCC: CTG 240 
Ser Arg Al.a Th:: Ile Ser Val Asp T.hr Se:: ~ys Asn Glr. ?he Ser Leu 

l.30 135 200 

AAG CTG AGC TCT GTT ACC GCC GCA GAC ACG GCC GTA TAT TAC TGT GCG 288 
Ly~ Leu Ser Ser Val Th: Ala Ala Asp Thr Ala Val Ty:r Tyr Cys Ala 
205 210 215 Z20 

AGA CTG CGT AAC GAT GGC T""w AAT GAT GGC TTT GAT ATC TGG GGC CAA 
k:'g Lau Arg Asn Asp Gly Trp Asn Asp Gly Phe Asp !le Trp Gly Gln 

225 230 235 

336 
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GGG ACA ATG GTC ACC GTC TCT TCA 
Gly Thr Met Val Thr Val Ser Ser 

240 

(2) INFORMATION FOR SEQ ID NO: 20: 

( i) 

(ii) 

SEQUENCE CHAR..~CTERISTICS: 

(A) LENGTH: 120 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: linear 

MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 

Gln Val Lys Leu Leu Glu Ser Gly Pro Gly Leu Val Lys 
l 5 10 

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Gly Ser Phe 
20 25 

Tyr Trp Ser Trp Ile Arg Glr. Pro Pro Gly Lys Gly Leu 
JS 40 4.5 

Gly Tyr Ile Tyr Tyr Ser Gly Asn Thr Asr. Tyr Asn P::-o 
so 55 50 

Ser Arg Ala Thr Ile Ser Val Asp Thr Ser Lys Asn 
65 70 75 

Lys Leu Ser Ser Val Thr Al.a Al.a A.sp Thr Ala Val 
as 90 

Arg Leu Arg Asn Asp Gly Trp Asn Asp Gly ?he Asp 
100 105 

Gly Thr Mee Val Thr Val Ser Ser 

( 2) 

115 120 

INFOffi.1'.ATION FOR SEQ ID NO: 21 

( i) SEQUENCE CF-~CTERISTICS: 

(A) LENGTH: 369 base pairs 

(B) TYPE: nucleotide 

(C) STR.A}.j1JEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA for mRNA 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo sapiens 

(vii) IMMEDIATE SOURCE: 

Gln 

Tyr 

!le 

360 

20: 

Pro Ser Glu 
15 

Ser Thr Tyr 
30 

Glu Trp Ile 

Ser Leu Lys 

Phe Ser Leu 
BO 

Tyr cys Ala 
95 

Trp Gly Gln 
110 
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(B) CLONE(E): AI-Bl4 

(viii) POSITION IN THE GENOME: 

(A) CHROMOSOME/SEGMENT: 14 

{B) MAP POSITION: q32.3 

(ix) FEATURE: 

(A) NA..~E/KEY: CDS 

(B) LOCATION: 1 .. 369 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
CAG GTG AAA CTG CTC GAG TC'T GGG GGA GGC GTG GTC CAG CCT GGG AGG 
Gln Val Lys Leu Leu Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg 

125 130 135 

TCC CTG AGJI. CTC TCC TGT GCA GCC TCT GGA TTC ACC ':TC AGT GAC TAT 
Ser Leu Arg !..eu Ser cys Ala Ala Ser Gly Phe Th: Phe Ser Asp Tyr 

140 l.45 150 

96 

GGC ATG CAC TGG GTC CGC CAG GCT CCA GGC AAG GGG CTG GAG TGG GTG 144 
Gly Met His TJ:? Val Arg Gln Ala Pro Gly Lys Gly !..e~ Glu Trp Val 

155 160 165 

GCA GCT ATA TCA TAT GAT GGA AGT AAC AAA TAC TAT GCA GAC TCC GTG 192 
Ala Ala Ile Ser Tyr Asp Gly Ser As:i Lys Tyr Tyr Ala Asp Ser Val 

170 175 180 

.?.AG GGC CGA TTC TCC ATC TCC AGA GAC AAT TCC AAC JU.T ACG CTA TAT 240 
Lys Gly Arg Phe Ser !le Ser Arg Asp Asn Ser Asn Asn Thr !.eu Tyr 
185 190 195 200 

CTG CAA ATG AGC ACC CTG AGA GCT GAG GAC ACG GCT GTC TAT TTC TGT 288 
Leu Gln Mee Ser Thr Leu Arg Ala Glu Asp Th..r Ala Val Tyr Phe Cys 

205 210 215 

GCG AGA GAT TCG GAA ACG GCA ATA GCG GCA GCT GGA CGG ••• GAT ATC 336 
Ala Ar:r Asp Ser Glu Thr Ala Ile Ala Ala Ala Gly ;;;:g Phe Asp Ile 

220 225 230 

TGG Gc;c cAA GGG ACA ATG GTC ACC GTC TCT TCA 
Trp Gly Gln Gly Thr Met Val Thr Val Ser Ser 

235 240 

(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 123 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 

36!1 
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Gln Val Lys Leu Leu Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg 
l 

Ser 

Gly 

Ala 

Lys 
65 

Leu 

Ala 

Trp 

( 2) 

5 10 15 

Leu Arg Leu Ser cys Al.a Ala Ser Gly Phe ':hr Phe Ser Asp Tyr 
20 25 30 

Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu 
35 40 45 

Ala Ile Ser Tyr Asp Gly Ser Asn Lys TY= Tyr Ala 
so 55 60 

Gly Arg Phe Ser Ile Ser Arg Asp Asn Ser Asn Asn 
70 75 

Glr. Met Ser Thr Leu Arg Ala Glu Asp Thr Ala Val 
BS 90 

Arg Asp Ser Glu Thr Ala Ile Ala Ala Ala Gly Ar3 
J.00 lOS 

Gly Gln Gly Thr Met Val Tr.r Val Ser Se= 
ll.S 120 

INFORMATION FOR SEQ ID NO: 23: 

( i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 366 base pairs 

(B) TYPE: nucleotide 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA for m..tU~A 

(vi) ORIGINAL SOURCE: 

{A) ORGANISM: Homo sapiens 

(vii) IMMEDIATE SOURCE: 

(B) CLONE (E) : AI-BlB 

(viii) POSITION IN THE GENOME: 

(ix) 

(A) CHROMOSOME/SEGMENT: 14 

(B) MAP POSITION: q32.3 

FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1 .. 366 

Asp 

Thr 

Tr-

Phe 
110 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 

T:-p Val 

Ser Val 

Leu Tyr 
80 

Phe Cys 
95 

Asp Ile 
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CAG GTG AAA CTG CTC GAG TCT GCG GC'!' GAG GTG JI.AG :.AG CCT GGG TCC 4 a 
Gln Val Lys Leu Leu Glu Ser Gly Ala Glu Val Lys ~ys Pro Gly Ser 

125 l30 135 

TCG GTG ATG GTC TCC TGC A.AG GCT TCT GGA GGC ACC TrC AGC AGC CAT 96 
Ser Val Met Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Ser His 
:.4C HS 150 155 

ACT ATC AGC TGG GTG CGG CAG GCC CCT GGA CAA GGC CT! GAG TGG ATG 144 
Thr !le Ser Trp Val A.rg Gln A.la Pro Gly GL~ Gly Leu Glu Trp Met 

160 165 170 

GGA GGG ATC' ACC CCT ATC TTT GGT A:::A GTG AAC TAC GO\ CAG AAG TTC 192 
Gly Gly !le Thr Pro Ile Phe Gly T~..r Val A.sn Tyr Ala Gln Lys Phe 

175 iaa iss 

CAG GGC AGA GTC ACC ATT A.CC GCG GAC GAA CCC ACG AGC ACA GCC TJ\.C 240 
Gln Gly· Arg Val Th.::: Ile Th: Ala. Asp Glu ?:::o Thr Ser Tr..r Ala Ty:r 

190 ljS 200 

ATG GAA CTG AGG AGC CTG ACA TCT GAC GAC TCG GGC ).TC TAT TAC TQT 2BB 
Met Glu Leu Arg Ser Leu Thr Ser Asp As? Ser Gly Ile Ty:- Tyr cys 

205 210 215 

GCG AGA GAA GAT GGC ACT ACA GTA CCA AGT CAA CCC C":T GAG TTC TGG 
Ala A:g Glu Asp Gly Thr Th::: val Pro Ser Gln Pro Leu Glu Phe Trp 
220 225 230 235 

GGC CAG GGA ACC CGG GTC ACC GTC: TCC TCT 
Gly Gln Gly Thr A:g Val Thr Val Ser Ser 

240 245 

{2) INFORMATION FOR SEQ ID NO: 24 

( i) 

(ii) 

SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 122 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: linear 

MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 

Gln Val Lys Leu Leu Glu Ser Gly Ala Glu Va.l Lys Lys Pro 
l 5 10 

Ser Val Met Val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser 
20 25 30 

Thr Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu 
35 40 45 

Gly 
15 

Ser 

Trp 

Gly Gly !le Thr Pro Ile Phe Gly Thr Val A.sr.. Tyr Ala Gln Lys 
50 55 60 

Gln Gly Arg Val Th.r Ile Thr Ala Asp Glu Pro Thr Ser Thr Ala 

65 70 75 

Met Glu Leu Arg Ser Leu Thr Ser .Asp Asp Ser Gly Ile Tyr Tyr 

es 90 95 

Ala Arg Glu Asp Gly.Thr Thr Val Pro Ser Gln P::-o Leu Glu Phe 

100 105 l.1.0 

Gly Gln Gly Thr .Arg Val Thr Val Ser Ser 
:.is 120 

336 

~66 

Se:r 

His 

Met. 

Phe 

TyT 
so 

Cys 

Trp 
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(2) INFORMATION FOR SEQ ID NO: 25: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 363 base pairs 

(B) TYPE: nucleotide 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(·ii) MOLECULE TYPE: cDNA for rnR.'J.l\ 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Homo sapiens 

(vii) IMMEDIATE SOURCE: 

(B) CLONE(E): AI-B24 

(viii) POSITION IN THE GENOME: 

(A) CHROMOSOME/SEGMENT: 14 

(B) MAP POSITION: q32.3 

(ix) FEATURE: 

(A) Nk.~E/KEY: CDS 

(B) LOCATION: 1 .. 3 63 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 
CAG GTG AAA CTG CTC GAG TCT GGG GGA GGC TTG GTC CAG CCT GGG GGG 
Gln Val Lys Lau Lau Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly 

l25 1.30 l35 

4.B 

TCC CTG AGA CTC: TC:C: TOT TCA GCC TCT GGA TTC ACC TTC AAT AAA TAT 96 
Ser Leu Arg Leu Ser Cys Ser Ala Ser Gly Phe Thr Phe Asn Lys Tyr 

1.40 l4S 150 

GCA ATA CAC TGG GTC CGC CAG GCT CCA GGU AAG GGA CTG GAA TAT G':'T 144 
;.la Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Tyr Val 
l55 l60 165 l 70 

TCA GCT A"!:T AGT AGT AAT GGG GGT AAC AO.. TAC TAC GCA GAC TCC GTG U2 
Ser Ala :le Se:: Ser Asn Gly Gly Asn T!:.r Tr- Tyr :.la Asp Ser Val 

175 180 185 

AAG GGC AGA TTC ACC ATC TCC AGA GAC AAT TCC ~G AAC ACG GTG TAT 240 
Lys Gly Arg Phe Thr !le Ser Arg Asp As:i Ser Lys As::. Th: Val Tyr 

l90 195 200 

CTT CAA. ATG AGC AGT CTG AGA GCT GAG GAC ACG GCT GTG TAT TAC TGT 288 
Leu Gln Mel: Ser Ser Leu Arg Ala Glu Asp '!'hr Ala Val Ty:- Tyr Cys 

205 210 2l5 

GT!' A.GA GGA AGT GGG AGC TAC TTA GGA TAC TAC 'IT!' c:;..c TAC TGG GGC 336 
Val Arg Gly Ser Gly·ser Ty:r Leu Gly Tyr TyT Phe Asp Tyr Trp Gly 

220 225 230 
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CAG GGA ACC CTG GTC ACC GTC TCC TCA 
Gln Gly Thr Leu Val Thr V~l Ser Ser 
235 240 

(2) INFORMATION FOR SEQ ID NO: 26: 

( i) 

(ii} 

SEQUENCE CHARACTERISTICS: 

(A} LENGTH: 121 base pairs 

(B} TYPE: amino acid 

(D) TOPOLOGY: linear 

MOLECULE TYPE: protein 

(xi} SEQUENCE DESCRIPTION: SEQ ID NO: 26: 
Gln Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro 

l 5 10 

363 

Gly Gly 
15 

Ser Leu Arg Leu Ser Cys Ser Ala Ser Gly Phe T.:ir Phe Asn Lys Tyr 
:20 25 30 

Ala Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Tyr Val 
35 40 45 

Ser Ala !le Ser Ser Asn Gly Gly Asn Th= Tyr Tyr Ala Aso Ser Val 
SO 55 6C • 

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Val Tyr 
65 70 75 BO 

Leu Gln Met Ser Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
SS 90 95 

Val A.rg Gly Ser Gly Ser Tyr Leu Gly Tyr Tyr Phe Asp Tyr Trp Gly 
100 105 llO 

Gln Gly Thr Leu Val Thr Val Ser Ser 
llS 120 

(2) INFORMATION FOR SEQ ID NO: 27: 

( i} SEQUENCE CHA.~CTERISTICS: 

(A) LENGTH: 366 base pairs 

(B} TYPE: nucleotide 

(C) STR.~'IDEDNESS: double 

(D} TOPOLOGY: linear 

(ii} MOLECULE TYPE: cDNA for mRNA 

(vi} ORIGINAL SOURCE: 

(A) ORGANISM: Homo sapiens 

(vii) IMMEDIATE SOURCE: 
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(B) CLONE(E): AI-B24 

(viii) POSITION IN THE GENOME: 

(A) CHROMOSOME/SEGMENT: 22 

(B) MAP POSITION: qll 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 1. .366 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 
GTG GTG ACT CAG CCA CCC TCG GTG TCA GTG GCT CO.. AGA CAG ACG GCC 
Val Val Thr Gln Pro Pro Ser Val Ser Val Ala Pro Arg Gln Thr Ala 

125 llO lJS 

ACG ATT Ace TGT GGG GGA TAC AAG ATT GGA AGT AAA AGT GTC CAC TGG 96 Thr Ile Thr Cys Gly Gly Ty:- Lys Ile Gly Ser Lys Ser Val His T~ 
140 145 150 

TAC CAA CAG AAG CCA GGC CAG GCC CCT GTA 'l"TG GTC GTC TAT GAG GAT 144 
Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Val Tyr Glu Asp 

155 160 165 

TCC TAC CGG CCC TCA GAG ATC CCT GAG CGA TTC TCT GGC TCC AAC TCT 192 Ser Tyr Arg Pro Ser Glu Ile Pro Glu Arg Phe Ser Gly Ser Asn Ser 
170 175 180 185 

GGG AAC ATG GCC ACC CTG ACC ATC ACC GGG GTC GAA GCC GGG GAT GAG 240 Gly Asr. Met Ala Thr Leu Thr Ile Thr Gly Val Glu Ala Gly A.Sp Glu 
190 195 200 

GCC GAC TAC TAC TGT CAG GTG TGG GAT AAT AC: AAT GAT CAG ACG ATA 288 Ala Asp Tyr Tyr Cys Gln Val Trp Asp Asn Thr Asn Asp Gln Thr Ile 
205 210 215 

TTC GGC GGA GGG ACC AAG CTG ACC GTC CTA CGT CAG CCC AAG GCT GCC 336 Phe Gly Gly Gly Thr Lys Leu Th.r Val Leu Arg Gln Pro Lys Ala Ala 
220 225 230 

CCC TCG GTC ACT CTG TTC CCG CCC TCC TCT 
Pro Ser Val Thr Leu Phe Pro Pro Ser Ser 

(2) 

235 240 

INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHA..~CTERISTICS: 

(A) LENGTH: 122 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 

366 
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Val Val Thr Gln Pro Pro Ser Val Ser Val Ala Pro Arg Gln Thr Ala 
l 5 10 15 

Thr Ile Thr Cys Gly Gly Tyr Lys !le Gly Ser Lys Ser Val His Trp 
20 25 30 

Tyr Gln Gln Lys Pro Gly Gln Ala Pro Val Leu Val Val Tyr Glu Asp 
35 40 45 

Ser Tyr Arg Pro Ser Glu Ile Pro Glu Arg Phe Ser Gly Ser Asn Ser 
50 SS 60 

Gly Asn Met Al.a Thr I..eu 'Ihr Ile Thr Gly Val Glu Ala Gly Asp Glu 
65 70 75 BO 

Ala Asp Tyr Tyr Cys Gln Val Trp Asp Asn '!hr Asn Asp Gln Thr Ile 
85 90 95 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Arg Gln Pro Lys Ala Ala 
100 105 

~ro Ser Val Thr Leu Phe Pro Pro Ser Ser 
J.15 1:20 

(2) INFORMATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS: 

(A} LENGTH: 366 base pairs 

(B) TYPE: nucleotide 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA for rn..~~A 

(vi) ORIGINAL SOURCE: 

(A) ORGA.i.~ISM: Homo sapiens 

(vii) IMMEDIATE SOURCE: 

(B) CLONE (E} : AI-B3 8 

(viii) POSITION IN THE GENOME: 

(A) CHROMOSOME/SEGMENT: 14 

(B) M.~P POSITION: q32.3 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOC-2\TION: 1 .. 366 

110 

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 
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CAG GTG AAA CTG CTC GAG TCT GGG GCT GAG GTG AAG AAG CCT GGG GCC 4 9 
Gln Val Lys Leu Leu Glu Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 

125 130 lJS 

TO. GTG AAG GTC TCC TGC AAG GTT TCC GGA TAC ACC CTC ACT GAA TrA 96 
Ser Val Lys Val Ser Cys Lys Val Ser Gly Tyr Thr Leu Thr Glu Leu 

140 145 150 

TCC ATG CAC TGG GTG CGA CAG GCT CCT GGA AAA GGG CT!' ClAG TGG ATG 144 
Ser Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met 
155 160 165 170 

GGA GGT TTT GAT ccr GAA GAT GGT GAA ACA ATC TAC GCA CAG AAA T:'C 192 
Gly Gly Phe Asp Pro Glu Asp Gly Glu Thr Ile Tyr Ala Gln Lys Phe 

175 J.80 185 

CAG GGC AGA GTC ACC ATG ACC GAG GAC ACA TCT ACA GAC ACG GCC TAC 240 
Gln Gly Arg Val Thr Met Thr Glu Asp Thr Ser Thr Asp Thr Ala Tyr 

l'O igs 200 

ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG TAT TAC TGT 
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

205 210 215 

GAG ACA Gu'"T CTG AGG TCG TAC AAC TAT GGT CGT AAC CTI' GAC TAT TGG 
Glu Thr Gly Leu Arg Ser Tyr Asn Tyr·Gly Arg Asn Leu Asp Tyr Trp 

220 225 230 

GGC CAG GGA A.CC CTG GTC ACC GTC TCC TCA 
Gly Gln Gly Thr Leu Val Thr Val Ser s~-
235 240 

(2) INFOR¥.ATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 122 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 

Gl!l Val Lys Leu Leu Glu Ser Gly Ala Glu Val Lys Lys 
l 5 10 

Ser Val Lys Val Ser cys·Lys Val Ser Gly Tyr Thr Leu 
20 25 

30: 

Pro 

Thr 
30 

Gly 
15 

Glu 

Ser Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp 
35 40 4.S 

Gly Gly Phe Asp Pro Glu Asp Gly Glu Thr Ile Tyr Ala Gln Lys 
so 55 60 

Gln Gly Arg Val Thr Met Thr Glu Asp Thr Ser Thr Asp Thr Ala 
oS 70 75 

Me:. Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr 
85 90 95 

Glu Thr Gly Leu Arg Ser Tyr Asn Tyr Gly Arg- Asn Leu Asp Tyr 
lOO 105 llO 

288 

336 

36.> 

Ala 

Leu 

Met 

Phe 

Tyr 
ao 

Cys 

Trp 
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Gly Gln Gly Thr Leu Val Th: Val Ser Ser 
115 120 
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1. Nucleic acid which encodes the heavy chain of a 

human antibody, or a functional derivative or a 
fragment thereof, and comprises 

selected from: 

a CDR3 region, 

(a) a nucleotide seq..ience which encodes the amino 

acid sequence: 

V L P F D P I S M D V, (I} 

(b) a nucleotide sequence which encodes the amino 

acid sequence: 

A L G S W G G W D H Y M D V, (II) 

(c} a nucleotide sequence which encodes an amino 

15 acid sequence having an homology of at least 

80% with an amino acid seq;,J.ence from (a} or 

(b}, and 

(d) a nucleotide sequence which encodes an amino 

acid sequence having an equivalent ability to 

20 bind to GPIIb/IIIa. 

25 

30 

35 

2. Nucleic acid according to Claim l, which 
furthermore comprises 

from: 

a CDRl region selected 

(a) a nucleotide sequence which encodes the amino 

acid sequence: 

G y s w R, (III) 

(b} a nucleotide sequence which encodes the amino 

acid sequence: 

S Y A M H, (IV) 

and 

{c) a nucleotide sequence which encodes an amino 

acid sequence having an homology of at least 

80% with an amino acid seq..ience from (a} or 

(b). 

3. Nucleic acid according to either Claim 1 or 2, 

which furthermore comprises 
selected from 

a CDR2 region, 
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(a) a nucleotide sequence which encodes the amino 

acid sequence: 

(b) 

D I S Y S G S T K Y K P S L R S, (V) 

a nucleotide sequence 

acid sequence: 

V I S Y D G S N K Y Y 

and 

which encodes the amino 

A D S V K G, (VI) 

{c) a nucleotide sequence which encodes an amino 

acid sequence having an homology of at least 

80% with an amino acid se~~ence from (a) or 

(b) . 

Nucleic acid which encodes the light chain of a 

human antibody, or a functional derivative or a 

fragment thereof, and comprises 

selected from: 

a CDR 3 region, 

(a) a nucleotide sequence which encodes the amino 

acid sequence: 

A T W D D G L N G P V, (VII) 

(b) a nucleotide sequence which encodes the amino 

acid sequence: 

A A W D D S L N G W V, (VIII) 

(c) a nucleotide sequence which encodes an amino 

acid sequence having an homology of at least 

80% with an amino acid sequence from (a) or 

{b), and 

(d) a nucleotide sequence which encodes an amino 

acid sequence having an eq~ivalent ability to 

bind to GPIIb/IIIa. 

Nucleic acid according 

furthermore comprises 

from: 

to Claim 4, which 

a CDRl region selected 

(a) a nucleotide sequence which encodes the amino 

35 acid sequence: 

S G S S S N I R S N P V S, (IX) 

(b) a nucleotide sequence which encodes the amino 

acid $equence: 
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SGS SS NI GS NT v·N, 

and 

(X} 

(c) a nucleotide sequence which encodes an amino 

acid sequence having an homology of at least 

80% with an amino acid sequence from (a) or 

(b} . 

Nucleic acid according to 

which furthermore comprises 

selected from: 

Claim 4 or 5, 

a CDR2 region 

(a) a nucleotide sequence which encodes the amino 

acid sequence: 

G S H Q R P S, (XI) 

(b} a nucleotide sequence which encodes the amino 

15 acid sequence: 

20 

25 

30 

35 

S N N Q R P S, 

and 

(XII) 

(c} a nucleotide sequence which encodes an amino 

acid sequence having an homology of at least 

80% with an amino acid sequence from (a) or 

(b) • 

7. Nucleic acid which encodes the heavy chain of a 

human antibody, or a functional derivative or a 

fragment thereof, and comp.rises 

selected from: 

a CDR3 region, 

(a) a nucleotide sequence which encodes the amino 

acid sequence: 

V R D L G Y R V L S T F T F D I, (XIII) 

(b) a nucleotide sequence which encodes the amino 

acid sequ.ence: 

D G R S G S Y A R F D G M D V, (XIV} 

(c) a nucleotide sequence which encodes the amino 

acid sequence: 

MG S S V VAT Y NA F D I, (XV} 

(d) a nucleotide sequence which encodes the amino 

acid sequence: 

D A D G D G F S P Y Y F P Y, (XVI} 
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(e) a nucleotide sequence which encodes the amino 

acid sequence: 

L R N D G W N D G F D I, (XVII) 

(f) a nucleotide sequence which encodes the amino 

5 acid sequence: 

10 

15 

D S E T A I A A A G R F D I, (XVIII) 

(g) a nucleotide sequence which encodes the amino 

acid sequence: 

E D G T T V P S Q P L (XIX) 

{h) a nucleotide sequence which encodes the amino 

acid sequence: 

G S G S Y L G Y Y F D Y, (XX) 

(i) a nucleotide sequence which encodes the amino 

acid sequence: 

G L R S Y N Y G R N L D Y, (XXI) 

(j) a nucleotide sequence which encodes an amino 

acid sequence having an homology of at least 

80% and preferably of at least 90%, with an 

amino acid sequence from (a), (b), (c) or 

20 (d), and 

25 

30 

35 

8 . 

{k) a nucleotide sequence which encodes an amino 

acid sequence having an equivalent ability to 

bind to autoantibodies against GPIIb/IIIa. 

Nucleic acid according to Claim 7, which 

furthermore comprises a ·CDRl and/or CDR2 region 

selected from a nucleotide se~~ence which encodes 

the amino acid sequences shown in Tab. 7a or b or 

an amino acid sequence which is at least 80% 

homologous thereto. 

9. Nucleic acid which encodes the light chain of a 

hu.'llan antibody, or a functional derivative or a 

fragment thereof, and comprises 

selected from: 

a CDR 3 region, 

(a) a nucleotide sequence which encodes the amino 

acid sequence: 

CS Y.V HS ST N, (XXII) 
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(b) a nucleotide sequence which encodes the amino 

acid sequence: 

Q V W D N T N D Q , ( XXI I I ) 

( c) a nucleotide sequence which encodes an amino 

acid sequence having an homology of at least 

80%, and prefez:-ably at least 90%, with an 

amino acid sequence from (a) , and 

(d} a nucleotide sequence which encodes an amino 

acid sequence having an equivalent ability to 

bind to autoantibodies against GPIIb/IIIa. 

10. Nucleic acid from Claim 9, which furthermore 

encompasses a CDRl and/or CDR2 region selected 

from a nucleotide sequence which encodes the amino 

acid sequences shown in Tab. 7a or b or an amino 

acid sequence which is at least 80% homologous 

thereto. 

11. Vector, characterized in that it 

20 (a) contains at least one copy of a nucleic acid 

according to one of Claims 1 to 3 and/or at 

least one copy of a nucleic acid according 

to one of Claims 4 to 6 or 

25 

30 

35 

{b) contains at least one copy of a nucleic acid 

according to Claim 7 or 8 and/or at least 

one copy of a nucleic acid according to 

Claim 9 or 10. 

12. Cell, characterized in that it 

(a) expresses a nucleic acid according to one of 

Claims 1 to 3 and/or a nucleic acid 

according to one of Claims 4 to 6 or 

(b) a nucleic acid according to Claim 7 or 8 

and/ or a nucleic acid according to Claim_ 9 

or 10. 

13. Polypeptide, characterized in that it 
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{a) is encoded by a nucleic acid according to 

one of Claims 1 to 3 and/or a nucleic acid 

according to one of Claims 4 to 8 or 

{b) by a nucleic acid according to Claim 7 or 8 

and/ or a nucleic acid according to Claim 9 

or 10. 

14. Polypeptide according to Claim 13, characterized 

in that it comprises the variable domain of the 

H chain and/or the variable domain of the L chain 

of a human antibody. 

15. Polypeptide according to Claim 14, characterized 
in that it comprises both the variable domain of 

the H chain and the variable domain of the L 

chain. 

16. Polypeptide according to one of Claims 13 to 15, 

sharacterized in that it is coupled to a labelling 

20 group or a toxin. 

17. Antibody against a polypeptide according to one of 

Claims 13 to 16. 

25 18. Antibody according to Claim 17, characterized in 

that it is directed against the CDR3 region of the 

heavy and/or light antibody chain of the 

polypeptide. 

30 19. Pharmaceutical composition which comprises, as the 

active component, a nucleic acid according to one 

of Claims 1 to 10, a vector according to Claim 11, 

a cell according to Claim 12, a polypeptide 

according to one of Claims 13 to 16 or an antibody 

35 according to either Claim 17 or 18, where 

appropriate together with other active components 

and pharmaceutically customary adjuvants, 
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Use of a nucleic acid according to one of Claims 1 

to 10, of a vector according to Claim 11, of a 

cell according to Claim 12, of a polypeptide 

according to one of Claims 13 to 16, of an 

antibody according to Claim 17 or 18, or of a 

pharmaceutical composition according to Claim 19 

for preparing an agent for the diagnosis or for 

the treatment or prevention of AITP. 

21. Use of a nucleic acid according to one of Claims 1 

to 10, of a vector according to Claim 11, of a 

cell according to Claim 12, of a polypeptide 

according to one of Claims 13 to 16, or of a 

pharmaceutical composition according to Claim 19 

for preparing an agent for exerting an ef feet on 

the binding of fibrinogen to blood platelets. 

22. Use according to Claim 21 for preparing an agent 

20 for modulating blood coagulation, in particular 

for dissolving thrombi and/ or for preventing the 

formation of thrombi. 

25 

30 

23. Process for isolating phagemid clones which 

express nucleic acids which encode autoantibodies 

against GPIIb/IIIa or encode antiidiotypic 

antibodies which are directed against these 

autoantibodies, characterized in that a phagemid 

library is prepared from lY!t'~hocytes obtained from 

a human donor and the desired phagemid clones are 

isolated by affinity selection, comprising 

negative and positive selection steps. 

24. Process according to Claim 23, characterized in 

35 that antibody-encoding nucleic acids are isolated 

from the clones. 

--···--·------------
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25. Process according to Claim 23 or 24, characterized 

in that the antibody-encoding nucleic acids are 

used for expressing recombinant antibody chains, 

or derivatives or fragments thereof. 
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