
EP 0 325 474 B1 Description The present invention relates to a receptor
protein for a human B cell stimulating factor-2 (hereinafter abbreviated as
BSF2 receptor), a DNA sequence coding for the BSF2 receptor, and a process
for the s  production of the BSF2 receptor using genetic engineering
techniques. B-cell stimulating factor-2 (BSF2) is believed to be a factor
which differentiates B-cells to antibody- producing cells. Recently, a cDNA
coding for BSF2 was isolated, and on the basis of information relating to
the DNA sequence and information relating to the partial amino acid
sequence of the purified BSF2, the BSF2 was defined as a protein comprising
184 amino acid residues accompanied by a signal peptide to consisting of 28
amino acid residues (T. Hirano, K. Yoshida and H. Harada et al, Nature, 324
73-76, 1986). According to recent findings, the BSF2 is believed to induce
B cells to produce antibodies; to stimulate the growth of hybridoma,
plasmacytoma, myeloma and the like, to induce the expression of HLA class I
antigens; to induce acute phase proteins on hepatocyte; and induce
neuraxons (T. Kishimoto and T. Hirano, Ann. Rev. Immunol. 6. 485, 1985). As
seen from the above, the BSF2 has various important physiological 15
activities, and is extensively related to cell growth (Hirano et al,
Summary of the 17th conference of Japan Immunology Association, pp
91,1987). On the other hand, Hirano et al., Proc. Nati. Acad. Sci. U.S.A.,
Vol 84, pp 228, 1987, reported the possibility that an abnormal production
of BSF2 is an etiology of an immune disorder in such diseases as cardiac
mixoma, cervical cancer, myeloma, chronic articular rheumatism, Castleman's
syndrome, and the 20 like. Accordingly, an inhibitor of the BSF2 would be
promising as a diagnostic, prophylactic or therapeutic agent for the
above-mentioned diseases. T. Taga et al., J. Exp. Med. 196, pp 967, 1987,
analyzed a BSF2 receptor which is found on a cell membrane and specifically
linked to the BSF2, and reported the number there on a cell and the binding
constant with BSF2. The BSF2 receptor released from cell surface is
promising as diagnostic, prophylactic 25 and therapeutic agents and the
like, and therefore, there is great interest in the progress of research
into the BSF2 receptor. To enable further progress in the research into the
BSF2 receptor and the development of diagnostic, prophylactic and
therapeutic agents, the availability of a large amount of purified BSF2
receptor is essential, although the receptor can be produced in vivo in
only a very small amount. 30     For the production of proteins, such as
the BSF2 receptor, present in a very small amount in an organism, a genetic
engineering technique also known as genetic manipulation is used. In this
technique, a DNA sequence coding for a desired protein is cloned, the
cloned DNA sequence is operatively linked with control DNA sequences such
as a promoter, and the DNA sequence is inserted into a vector to construct
an expression vector, which is then used to transform host cells. The
transformant is cultured to produce the 3s desired protein. To use such a
genetic engineering procedure to produce a target protein, it is necessary
to obtain a DNA sequence coding for the target protein. However, the gene
coding for the BSF2 receptor has not yet been cloned. Accordingly, the
present invention provides a BSF2 receptor protein, a DNA sequence coding
for the BSF2 receptor protein, vectors containing the DNA sequence, host
cells transformed with the vector, and a 40 process for the production of
the BSF2 receptor using the transformant. More specifically, the present
invention provides an isolated receptor protein for human B cell
stimulatory factor-2, capable of specifically binding to the human B cell
stimulatory factor-2. The present invention also provides a DNA coding for
the above-mentioned receptor protein. 



The present invention further provides expression vectors containing the
above-mentioned DNA. 45     The present invention, moreover, provides host
organisms transformed with the above-mentioned expression vector. In
addition, the present invention provides a process for the production of
the receptor protein, comprising culturing the host organisms in a medium
to produce the receptor protein and recovering the receptor protein from
the culture. 50     Further, the present invention provides an antibody
specifically reacting with the receptor protein. Moreover, the present
invention provides a hybridoma producing a monoclonal antibody specifically
reacting with the receptor protein. BRIEF DESCRIPTION OF THE EXEMPLARY
DRAWINGS 55 Figure 1 represents a graph of fluorescence intensity versus
cell frequency in an experiment wherein cells are stained with fluorescence
via BSF2-biotin-avidin. In the figure, (A) represents a result obtained
with cells transfected with a negative vector, (B) represents a result
obtained with cells transfected with a 2    EP 0 325 474 B1 vector
containing the present cDNA, and (C) represents a result obtained by
treating the above- mentioned positively transfetied cell with blotinated
BSF2 in the presence of an excess amount of BSF2; Figure 2 represents a
restriction enzyme cleavage map for a cDNA containing a DNA sequence coding
for the BSF2 receptor, derived from a monocyte U937 cell line in the
Example, wherein a box with 5    oblique lines shows a region from a
translation initiation codon ATG to a translation stop codon TAG; Figures
3-1 to 3-5 represent a nucleotide sequence of DNA containing a region
coding for the BSF2 receptor derived from a monicyte U937 cell line, and an
amino acid sequence of the BSF2 receptor presumed from the nucleotide
sequence. In the sequence, the single underline part represents a
hydrophobic region at the N-terminal, and the double underline part
represents a hydrophobic region at io   the C-terminal; Figure 4 represents
a result of a Northern blotting analysis, wherein the presence or absence
of a hybridisation signal confirms the presence or absence of the BSF2
receptor from all lines. Fig. 5 represents a process for the construction
of plasmid pABSF2RI.1; Fig. 6 represents a process for the construction of
plasmid pABSF2RI1.5; is    Fig. 7 is a graph showing fluorescence intensity
versus cell frequency in an experiment for COP cells transfected with
plasmid pBSF2R.236: The meanings of A, B and C are the same as in Fig. 1;
Fig. 8 is a graph showing fluorescence Intensity versus cell frequency in
an experiment for COP cells transfected with plasmid pABSF2RI.1: The
meanings of A, B and C are the same as in Fig. 1; Fig. 9 is a graph showing
fluorescence intensity versus cell frequency in an experiment for COP cells
20   transfected with plasmid pABSF2RII.5: The meanings of A, B and C are
the same as in Fig. 1; Figs. 1 OA and B represent a process for the
construction of plasmid phBABSF2R, and structure thereof; Fig. 11 is a
graph showing that a protein produced by plasmid phBABSF2R specifically
binds to BSF2; Fig. 12 represents a process for the construction of plasmid
pSVL345; Fig. 13 represents a process for the construction of plasmid
pSVL324; 



25    Fig. 14 shows a results of the detection by enzyme immuno assay of a
soluble BSF2 receptor protein in a supernatant from a culture of COS-1
cells transfected with plasmid pSVL345 or pSVL324; Fig. 15 is a graph
showing a specific binding to BSF2 of products in a supernatant from a
culture of COS-1 cells transfected with plasmid pSVL345 or pSVL324; Fig. 16
is a graph showing a competitive inhibition of cold BSF-2 and 1251-BSF2 for
the binding to 30    product in a supernatant from a culture of COS-1 cells
transfected with plasmic SVL345 or pSVL324; Fig. 17 is a graph showing that
product in a supematant from a culture of COS-1 cells transfected with
plasmid pSVL345 or pSVL324 binds to both the MT18 antibody and BSF2; Fig.
18 represents an electrophoresis pattern wherein the product in a
supernatant from a culture of COS-1 cells transfected with plasmid pSVL345
or pSVL324 and a lysate of BSF2 receptor-producer 3S    U266 cells as a
control were separated by SDS-PAGE and detected with an MT18 antibody; Fig.
19 schematically represents structures of the BSF2 receptor protein and
shortened analogues thereof; and Fig. 20 is a graph showing fluorescence
intensity versus cell frequency, showing that the MT18 antibody binds only
to cells producing the BSF2 receptor. Wherein A represents a result for
JURKAT cells which 40    do not produce the BSF2 receptor, and B represents
a result for NJBC8 cells which produce the BSF2 receptor. DESCRIPTION OF
THE PREFERRED EMBODIMENTS 45 BSF2 receptor The present invention relates to
a receptor (eg human) for a B cell stimulating factor-2 (BSF2 receptor) in
an isolated form. The BSF2 receptor is a protein which specifically binds
to the human B cell stimulatory factor-2, and is originally produced in
vivo and is present on a cell membrane. The BSF2 receptor of the so present
invention includes any protein with an above-mentioned biological activity.
In one embodiment, the BSF2 receptor protein of the present invention has
the following amino acid sequence (I): 55 3    EP 0 325 474 B1 (N-terminal)
Met Leu Ala Val Gly Cys Ala Leu Leu Ala Ala Lou Leu Ala Ala Pro Gly Ala Ala
Leu Ala Pro Arg Arg Cys Pro Ala Gln Glu Val Ala Arg Gly Val Leu Thr Ser Leu
Pro Gly Asp Ser Val Thr Leu Thr Cys Pro Gly Val Glu Pro Glu Asp Asn Ala Thr
Val His Trp Val Leu Arg Lys Pro 10     Ala Ala Gly Ser His Pro Ser Arg Trp
Ala Gly Met Gly Arg Arg Leu Leu Leu Arg Ser Val Gln Leu His Asp Ser Gly Asn
Tyr Ser Cys Tyr Arg Ala Gly Arg Pro Ala Gly ,5     Thr Val His Lou Leu Val
Asp Val Pro Pro Glu Glu Pro Gln Leu Ser Cys Phe Arg Lys Ser Pro Lou Ser Asn
Val Val Cys Glu Trp Gly Pro Arg Ser Thr Pro Ser Lau Thr 20      Thr Lys Ala
Val Lou Lou Val Arg Lys Phe GIn Asn Ser 



Pro Ala Glu Asp Phe GLn Glu Pro Cys Gln Tyr Ser Gln Glu Ser Gln Lys Phe Ser
Cys Gln Leu Ala Val Pro Glu Gly Asp Ser Ser Phe Tyr Ile Val Ser Met Cys Val
Ala 25      Ser Ser Val Gly Ser Lys Phe Ser Lys Thr Gln Thr Phe Gln Gly Cys
Gly Ile Lou Gin Pro Asp Pro Pro Ala Asn Ile Thr Val Thr Ala Val Ala Arg Asn
Pro Arg Trp Lou 30      Ser Val Thr Trp Gln Asp Pro His Ser Trp Asn Ser Ser
Phe Tyr Arg Lou Arg Phe Glu Lou Arg Tyr Arg Ala Glu Arg Ser Lys Thr Phe Thr
Thr Trp Met Val Lys Asp Lou 35      GIn His His Cys Val Ile His Asp Ala Trp
Ser Gly Lau 40 45 50 55 4    EP 0 325 474 B1 Arg His Val Val Gln Leu Arg
Ala Gln Glu Glu Phe Gly Gin Gly Glu Trp Ser Glu Trp Ser Pro Glu Ala Met Gly
Thr Pro Trp Thr Glu Ser Arg Ser Pro Pro Ala Glu Asn Glu Val Ser Thr Pro Met
Gln Ala Leu Thr Thr Asn Lys Asp Asp Asp Asn Ile Leu Phe Arg Asp Ser Ala Asn
Ala Thr Ser Leu Pro Val Gln Asp Ser Ser Ser Val Pro Leu 10          Pro Thr
Phe Leu Val Ala Gly Gly Ser Leu Ala Phe Gly Thr Leu Leu Cys Ile Ala Ile Val
Leu Arg Phe Lys Lys Thr Trp Lys Leu Arg Ala Leu Lys Glu Gly Lys Thr Ser 15
Met His Pro Pro Tyr Ser Leu Gly Gln Leu Val Pro Glu Arg Pro Arg Pro Thr Pro
Val Leu Val Pro Leu Ile Ser Pro Pro Val Ser Pro Ser Ser Leu Gly Ser Asp Asn
Thr 20          Ser Ser His Asn Arg Pro Asp Ala Arg Asp Pro Arg Ser Pro Tyr
Asp Ile Ser Asn Thr Asp Tyr Phe Phe Pro Arg (C-terminal) 25 wherein Ala
represents L-alanine, Arg represents L-arginine, Asn represents
L-asparagine, Asp represents L-aspartic acid, Cys represents L-cysteine,
Gin represents L-glutamine, Glu represents L-glutamic acid, Gly represents
glycine, His represents L-histidine, lie represents L-isoleucine, Leu
represents L-leucine, Lys represents L-lysine, Met represents L-methionine,
Phe represents L-phenylalanine, Pro represents L-proline, Ser represents
L-serine, Thr represents L-threonine, Trp represents L-tryptophan, Tyr
represents L-tyrosine, 30 and Val represents L-valine. The amino acid
sequence of a BSF2 receptor protein represented by the sequence (I)
consists of 468 amino acid residues, and contains two hydrophobic regions,
i.e., an N-terminal hydrophobic region from the second leucine to the 22nd
proline, and C-terminal hydrophobic region from the 362nd valine to the
388th 



leucine. The former is expected to be a signal peptide region and the
latter to be a region responsible for 35 the penetration of the protein
through a cell membrane (membrane penetration region). Note, within the
present invention, a region between the signal peptide region and the
membrane penetration region is designated as an "extraceliular protein
region", and a region of a C-terminal from the membrane penetration region
is designated as an "intracellular protein region". BSF2 receptors of the
present invention include in addition to the protein having the
above-mentioned 40 particular amino acid sequence, any proteins or
polypeptides capable of specifically binding to the BSF2. For example,
modified proteins or polypeptides wherein one or more than one amino acid
residue in the above-mentioned amino acid is replaced by a different amino
acid residue; one or more than one amino acid residue is deleted; or one or
more than one amino acid residue is added to the above-mentioned amino acid
sequence, while maintaining the biological activity of the native BSF2
receptor. For example, 46 proteins wherein an amino acid sequence and/or an
amino acid residue excluding a region in the above- mentioned amino acid
sequence, which relates to binding with the BSF2, are deleted or replaced
with another amino acid sequence and/or an amino acid residue, and proteins
wherein an amino acid sequence and/or an amino acid residue are added to
the above-mentioned amino acid sequence at the N-terminal and/or C-terminal
thereof. Moreover, a BSF2 receptor may be a fusion protein. wherein any one
of the 5o above-mentioned proteins is fused with another protein such as a
human growth hormone, or a fragment thereof. For example, biologically
active modified proteins wherein amino acid residues in the above-mentioned
amino acid sequence (I) are deleted, include proteins wherein amino acid
residues near the N-terminal in the amino acid sequence (I) are deleted. An
embodiment of such a modified protein has an amino acid 55 sequence wherein
an amino acid sequence from the 28th amino acid to the 109th amino acid is
deleted from the amino acid sequence (I), and represented by the following
amino acid sequence (II):    EP 0 325 474 B1 (N-terminal) Met Leu Ala Val
Gly Cys Ala Leu Leu Ala Ala Leu Leu Ala Ala Pro Gly Ala Ala Leu Ala Pro Arg
Arg Cys Pro 5 Ala Val Asp Val Pro Pro Glu Glu Pro Gln Leu Ser Cys Phe Arg
Lys Ser Pro Lou Ser Asn Val Val Cys Glu Trp Gly Pro Arg Ser Thr Pro Ser Leu
Thr Thr Lys Ala Val 10     Leu Leu Val Arg Lys Phe Gln Asn Ser Pro Ala Glu
Asp Phe Gln Glu Pro Cys Gln Tyr Ser Gln Glu Ser Gln Lys Phe Ser Cys Gln Leu
Ala Val Pro Glu Gly Asp Ser Ser 16     Phe Tyr Ile Val Ser Met Cys Val Ala
Ser Ser Val Gly Ser Lys Phe Ser Lys Thr Gln Thr Phe Gln Gly Cys Gly Ile Leu
Gln Pro Asp Pro Pro Ala Asn Ile Thr Val Thr 20     Ala Val Ala Arg Asn Pro
Arg Trp Lou Ser Val Thr Trp Gln Asp Pro His Ser Trp Asn Ser Ser Phe Tyr Arg
Leu Arg Phe Glu Leu Arg Tyr Arg Ala Glu Arg Ser Lys Thr 



Phe Thr Thr Trp Met Val Lys Asp Leu Gln His His Cys 25     Val Ile His Asp
Ala Trp Ser Gly Leu Arg His Val Val Gln Leu Arg Ala Gln Glu Glu Phe Gly Gln
Gly Glu Trp Ser Glu Trp Ser Pro Glu Ala Met Gly Thr Pro Trp Thr 30     Glu
Ser Arg Ser Pro Pro Ala Glu Asn Glu Val Ser Thr Pro Met Gln Ala Leu Thr Thr
Asn Lys Asp Asp Asp Asn Ile Leu Phe Arg Asp Ser Ala Asn Ala Thr Ser Leu Pro
35     Val Gln Asp Ser Ser Ser Val Pro Leu Pro Thr Phe Leu Val Ala Gly Gly
Ser Leu Ala Phe Gly Thr Leu Leu Cys Ile Ala Ile Val Leu Arg Phe Lys Lys Thr
Trp Lys Leu Arg Ala Leu Lys Glu Gly Lys Thr Ser Met His Pro Pro Tyr Ser Leu
Gly Gln Leu Val Pro Glu Arg Pro Arg Pro Thr Pro Val Leu Val Pro Leu Ile Ser
Pro Pro Val Ser Pro Ser Ser Leu Gly Ser Asp Asn Thr Ser Ser His Asn 45
Arg Pro Asp Ala Arg Asp Pro Arg Ser Pro Tyr Asp Ile Ser Asn Thr Asp Tyr Phe
Phe Pro Arg. (C-terminal) 50  Further, other types of biologically active
modified proteins wherein amino acid residues in the above- mentioned amino
acid sequence (I) are deleted, include proteins wherein amino acid residues
of the C- terminal portion in the amino acid sequence (I) are deleted. An
embodiment of such modified protein has an amino acid sequence wherein an
amino acid sequence from the 324th amino acid to the 4B8th amino acid are
deleted, and represented by the following amino acid sequence (111): 55
EP 0 325 474 B1 (N-terminal) Met Leu Ala Val Gly Cys Ala Leu Leu Ala Ala
Leu Leu Ala Ala Pro Gly Ala Ala Leu Ala Pro Arg Arg Cys Pro 5 Ala Gln Glu
Val Ala Arg Gly Val Leu Thr Ser Leu Pro Gly Asp Ser Val Thr Leu Thr Cys Pro
Gly Val Glu Pro Glu Asp Asn Ala Thr Val His Trp Val Lou Arg Lys Pro 10
Ala Ala Gly Ser His Pro Ser Arg Trp Ala Gly Met Gly Arg Arg Lou Leu Lou Arg
Ser Val Gln Lou His Asp Ser Gly Asn Tyr Ser Cys Tyr Arg Ala Gly Arg Pro Ala
Gly 15     Thr Val His Leu Leu Val Asp Val Pro Pro Glu Glu Pro Gln Lou Ser
Cys Phe Arg Lys Ser Pro Leu Ser Asn Val Val Cys Glu Trp Gly Pro Arg Ser Thr
Pro Ser Leu Thr 20     Thr Lys Ala Val Leu Leu Val Arg Lys Phe Gln Asn Ser
Pro Ala Glu Asp Phe Gin Glu Pro Cys Gln Tyr Ser Gln Glu Ser Gln Lys Phe Ser
Cys Gln Lou Ala Val Pro Glu 



Gly Asp Ser Ser Phe Tyr Ile Val Ser Met Cys Val Ala 25     Ser Ser Val Gly
Ser Lys Phe Ser Lys Thr Gln Thr Phe Gln Gly Cys Gly Ile Leu Gln Pro Asp Pro
Pro Ala Asn Ile Thr Val Thr Ala Val Ala Arg Asn Pro Arg Trp Leu so     Ser
Val Thr Trp Gln Asp Pro His Ser Trp Asn Ser Ser Phe Tyr Arg Leu Arg Phe Glu
Lou Arg Tyr Arg Ala Glu Arg Ser Lys Thr Phe Thr Thr Trp Met Val Lys Asp Leu
35     Gln His His Cys Val Ile His Asp Ala Trp Ser Gly Leu Arg His Val Val
Gln Leu Arg Ala Gln Glu Glu Phe Gly Gln Gly Glu Trp Ser Glu Trp Ser Pro Glu
Ala Met Gly Thr Pro Trp Thr Glu Ser Arg Ser Pro Pro Val. (C-terminal)
Another embodiment of the modified protein wherein a C-terminal portion of
the amino acid sequence (I) is deleted, has the following amino acid
sequence (IV): 45 50 56 7    EP 0 325 474 B1 (N-terminal) Met Leu; Ala Val
Gly Cys Ala LOu Leu Ala Ala Leu Leu Ala Ala Pro Gly Ala Ala Lou Ala Pro Arg
Arg Cys Pro Ala Gln Glu Val Ala Arg Gly Val Leu Thr Ser Leu Pro Gly Asp Ser
Val Thr Lou Thr Cys Pro Cly Val Glu Pro Glu Asp Asn Ala Thr Val His Trp Val
Lou Arg Lys Pro 10      Ala Ala Gly Ser His Pro Ser Arg Trp Ala Gly Met Gly
Arg Arg Leu Leu Leu Arg Ser Val Gln Leu His Asp Ser Gly Asn Tyr Ser Cys Tyr
Arg Ala Gly Arg Pro Ala Gly Thr Val His Leu Leu Val Asp Val Pro Pro Glu Glu
Pro Gln Leu Ser Cys Phe Arg Lys Ser Pro Lou Ser Asn Val Val Cys Glu Trp Gly
Pro Arg Ser Thr Pro Ser Leu Thr Thr Lys Ala Val Leu Leu Val Arg Lys Phe Gln
Asn Ser Pro Ala Glu Asp Phe Gln Glu Pro Cys Gln Tyr Ser Gln Glu Ser Gln Lys
Phe Ser Cys Gln Lou Ala Val Pro Glu Gly Asp Ser Ser Phe Tyr Ile Val Ser Met
Cys Val Ala 25      Ser Ser Val Gly Ser Lys Phe Ser Lys Thr Gin Thr Phe Gln
Gly Cys Gly Ile Leu Gln Pro Asp Pro Pro Ala Asn Ile Thr Val Thr Ala Val Ala
Arg Asn Pro Arg Trp Leu Av   30      Ser Val Thr Trp Gln Asp Pro His Ser
Trp Asn'Ser Ser Phe Tyr Arg Lou Arg Phe Glu Leu Arg Tyr Arg Ala Glu 



Arg Ser Lys Thr Phe Thr Thr Trp Met Val Lys Asp Leu 35      Gln His His Cys
Val Ile His Asp Ala Trp Ser Gly Lou Arg His Val Val Gln Lou Arg Ala Gln Giu
Glu Phe Gly Gln Gly Glu Trp Ser Glu Trp Ser Pro Glu Ala Met Gly Thr Pro Trp
Thr Glu Ser Arg Ser Pro Pro Ala Glu Asn Glu Val Ser Thr Pro Met Gln Ala Ler
Thr Thr Asn Lys Asp Asp Asp Asn Ile Lou. (C-terminal) 45 DNA sequence
coding for BSF2 receptor DNA sequences of the present invention include
those coding for any one of the above-mentioned 5o BSF2 receptor proteins.
In an embodiment, the present DNA sequences are those coding for the amino
acid sequence represented by the sequence (1). Due to the degeneracy of
codons, there may be many particular DNA sequences. The DNA sequence of the
present invention can be prepared by any conventional procedure. For
example, a nucleotide sequence of the present DNA can be designed according
to the above- 5s mentioned amino acid sequence, considering codons
frequently used in a host cell which is chosen for the production of the
BSF2 receptor protein and can be chemically synthesized. Alternatively, the
desired DNA may be prepared from a genome of BSF2 receptor producing cells.
8    EP 0 325 474 B1 Most conveniently, however, a DNA fragment containing
gene coding for the BSF2 receptor can be prepared as cDNA from the BSF2
receptor producing cells, such as the NK cell YT, monocyte cell line U937,
myeloma cell line U266, B cell CESS. Namely, mRNA is extracted from
cultured cells of any of the above-mentioned cells lines according to a
conventional procedure, and a cDNA library is constructed on 5  the basis
of the mRNA. The cDNA library may be then screened using an oligonucleotide
probe corresponding to a part of the above-mentioned sequence (.
Alternatively, and preferably, according to the present invention, the cDNA
library can be screened without a probe. In this procedure, the cDNA
library is used to prepare vectors containing cDNA, which are then used to
transform animal cells. The cells are then cultured, and the io cultured
cells are treated with a biotinated BSF2 preparation. During this
procedure, cells which have expressed the BSF2 receptor bind the BSF2
moiety of the biotinated BSF2. The treated cells are then treated with
avidin conjugated with fluorescein isocyanate to react the biotin moiety
fixed to the cells with the avidin moiety of the avidin-fluorescein
isocyanate conjugate. Subsequently, cells which have expressed the BSF2
receptor, and therefore carry fluorescein isocyanate on their surface, are
separated and selected is by a cell sorter. The desired cDNA coding for the
BSF2 receptor is then extracted from the selected cells. An embodiment of a
cDNA thus obtained has the following sequence (V): 20 25 30 



35 40 45 50 55    EP 0 325 474 B1 (5'-terminal) ATG CTG GCC GTC GGC TGC GCG
CTG CTG GCT GCC CTG CTG 5       GCC GCG CCG GGA GCG GCG CTG GCC CCA AGG CGC
TGC CCT GCG CAG GAG GTG GCA AGA GGC GTG CTG ACC AGT CTG CCA GGA GAC AGC GTG
ACT CTG ACC TGC CCG GGG GTA GAG CCG GAA GAC AAT GCC ACT GTT CAC TGG GTG CTC
AGG AAG CCG GCT GCA GGC TCC CAC CCC AGC AGA TGG GCT GGC ATG GGA AGG AGG CTG
CTG CTG AGG TCG GTG CAG CTC CAC GAC TCT GGA AAC TAT TCA TGC TAC CGG GCC GGC
CGC CCA GCT GGG 15      ACT GTG CAC TTG CTG GTG GAT GTT CCC CCC GAG GAG CCC
CAG CTC TCC TGC TTC CGG AAG AGC CCC CTC AGC AAT GTT GTT TGT GAG TGG GGT CCT
CGG AGC ACC CCA TCC CTG ACG ACA AAG GCT GTG CTC TTG GTG AGG AAG TTT CAG AAC
AGT 20 CCG GCC GAA GAC TTC CAG GAG CCG TGC CAG TAT TCC CAG GAG TCC CAG AAG
TTC TCC TGC CAG TTA GCA GTC CCG GAG GGA GAC AGC TCT TTC TAC ATA GTG TCC ATG
TGC GTC GCC 25      AGT AGT GTC GGG AGC AAG TTC AGC AAA ACT CAA ACC TTT CAG
GGT TGT GGA ATC TTG CAG CCT GAT CCG CCT GCC AAC ATC ACA GTC ACT GCC GTG GCC
AGA AAC CCC CGC-TGG CTC 30      AGT GTC ACC TGG CAA GAC CCC CAC TCC TGG AAC
TCA TCT TTC TAC AGA CTA CGG TTT GAG CTC AGA TAT CGG GCT GAA CGG TCA AAG ACA
TTC ACA ACA TGG ATG GTC AAG GAC CTC CAG CAT CAC TGT GTC ATC CAC GAC GCC TGG
AGC GGC CTG AGG CAC GTG GTG CAG CTT CGT GCC CAG GAG GAG TTC GGG CAA GGC GAG
TGG AGC GAG TGG AGC CCG GAG GCC ATG GGC ACG CCT TGG ACA GAA TCC AGG AGT CCT
CCA GCT GAG AAC 40      GAG GTG TCC ACC CCC ATG CAG GCA CTT ACT ACT AAT AAA
GAC GAT GAT AAT ATT CTC TTC AGA GAT TCT GCA AAT GCG ACA AGC CTC CCA GTG CAA
GAT TCT TCT TCA GTA CCA CTG CCC ACA TTC CTG GTT GCT GGA GGG AGC CTG GCC.
TTC GGA ACG CTC CTC TGC ATT GCC ATT GTT CTG AGG TTC AAG AAG ACG TGG AAG CTG
CGG GCT CTG AAG GAA GGC AAG ACA AGC ATG CAT CCG CCG TAC TCT TTG GGG CAG CTG
GTC CCG GAG 



so      AGG CCT CGA CCC ACC CCA GTC CTT GTT CCT CTC ATC TCC CCA CCG GTG TCC
CCC AGC AGC CTG GGG TCT GAC AAT ACC 55 10    EP 0 325 474 Bi TCG AGC CAC
AAC CGA CCA GAT GCC AGG GAC CCA CGG AGC CCT TAT GAC ATC AGC AAT ACA GAC TAC
TTC TTC CCC AGA. 5
(3'-terminal) DNA sequences of the present invention includes, in addition
to the above-mentioned sequence (V), those wherein one or more than one
nucleotide in the above-mentioned sequence (V) is replaced by other
nucleotides, or wherein one or more than one codon is added to or deleted
from the sequence (V), still io  coding for a protein capable of binding to
the BSF2. For example, a DNA coding for a shortened or truncated BSF2
receptor protein can be prepared by cleaving the above-mentioned cDNA
having the nucleotide sequence (V) with an appropriate restriction enzyme
to delete a portion of the nucleotide sequence and religating the cleaved
DNA fragments if necessary via an appropriate linker. 15     For example, a
vector containing the cDNA having the nucleotide sequence (V) can be
manipulated according to Example 6, to prepare a vector containing a DNA
coding for a protein consisting of an amino acid sequence 1 to 123 and an
amino acid sequence 343 to 468 of the above-mentioned amino acid sequence
(I). Similarly, a vector containing a DNA coding for a protein consisting
of an amino acid sequence 1 to 27 and amino acid sequence 110 to 468 of the
amino acid sequence (I) can be prepared. 20    In other embodiments any
nucleotide in the above-mentioned vector can be deleted or replaced by
another nucleotide by site-specific invitro-mutagenesis. In this manner, a
translation stop codon can be introduced at any position of the cDNA coding
for BSF2 receptor protein to obtain a DNA coding for any C- terminal
truncated BSF2 receptor protein. For example, as shown in Example 11, a
vector containing a DNA coding for a protein having an amino acid sequence
1 to 344 of the amino acid sequence (I) is constructed. 25 According to a
similar procedure, a vector containing DNA coding for a protein having an
amino acid sequence 1 to 323 of the amino acid sequence (I) is constructed.
Next, the DNA, for example, cDNA, coding for the BSF2 receptor is linked
with DNA sequences necessary for the expression of the BSF2 receptor in a
host. Such DNA sequences include a promoter, start codon and stop codon of
the transcription and translation, and are selected depending on the nature
of the 3o  host used. Among the DNA sequences necessary for the expression,
the promoter is important A promoter which can be used as a bacterial host
includes known promoters such as f,-lactamase and lactose promoter,
tryptophan promoter, and hybrid promoters derived therefrom. For a yeast
host, for example, GAL4 promoter can be used. In addition to the
above-mentioned DNA sequences necessary for the expression of the BSF2
receptor, 35 preferably another control sequence such as a ribosome binding
site is linked with the DNA coding for the BSF2 receptor. A DNA sequence
coding for the BSF2 receptor is linked with the above-mentioned DNA
sequences necessary for the expression of the BSF2 receptor in a manner
such that the DNA sequence coding for 



BSF2 receptor can be transcribed and transformed in a selected host under
the control of the DNA 40 sequences necessary for the expression of the
BSF2. The linkage is usually carried out by ligation via cohesive ends or
blunt ends, preferably via cohesive ends, of the DNA sequences to be
linked. According to a preferable embodiment of the present inventioh, the
BSF2 receptor protein is expressed as a fusion protein with a partner
protein, such as a human growth hormone protein. In such a case, the 5'-
end of the DNA sequence coding for the BSF2 receptor is ligated in a
reading frame with the 3'-end of a 45 DNA sequence coding for the partner
protein, such as the human growth hormone protein. Expression vector
Expression vectors of the present invention contain, in addition to the
above-mentioned DNA sequence 6o coding for the BSF2 receptor linked with
the DNA sequences necessary for the expression of the BSF2 receptor, an
origin of replication and at least one selective maker gene. These
components of the expression vector are selected in accordance with the
host organism used. For example, when a bacterium such as E. coli is used
as a host, an origin of replication is derived from conventional E. coli
plasmids such as pBR322, pBR337 or the like. For a yeast host, the origin
of replication is preferably Cal4 or a-Factor. 55 Where animal cells such
as mammalian cells are used as host cells, the origin of replication is
preferably derived from a virus such as the SV40 virus. The choice of
selective maker gene also depends on the host organisms. Selective maker
genes useful for bacterial hosts are, for example, ampicillin resistant
gene, tetracycline resistant gene, or the like. 11    EP 0 325 474 B1 Host
organism In the present invention, any conventional host organisms
including microorganisms, and animal cells can be used. As the bacterial
hosts, various strains of E. coli such as K-12, x-1776, w-3110, MC 1009 and
a  the like are typically used. Moreover, Bacillus such as Baccilus
subtilis, Salmonella typhimurium, Serratia marcescens, Pseudomonas, and
certain thermophilic bacteria can be used. As the yeast host, for example,
Saccharomyces, such as Saccharomyces cerevisiae can be used, and as the
mammalian host, cell lines such as COS cells derived from the renal
fibroblast of a monkey, CHO cells (Chinese hamster ovary cells), W138, BHK,
3T3, VERO, HeLa, etc., can be used. 10 Production of BSF2 receptor using
transformant BSF2 receptor can be is produced by culturing transformant
cells prepared by transforming the above- mentioned host with the
above-mentioned expression vector to express the BSF2 receptor, and
recovering is the BSF2 receptor from the culture. The expression is induced
by de-repression or activation of the promoter in the expression vector.
Usually, the transformant cells are grown to a predetermined density under
the condition wherein the promoter is repressed, after that the promoter is
de-repressed or activated to express the BSF2 receptor. For this purpose,
for example, indole acetic acid (IAA) for trp promoter,
isopropyl-,-D-thiogalactopyranoside (IPTG) for tac promoter is used. 20
Antibodies to the BSF2 receptor The present invention also provides
antibodies to the BSF2 receptor. The present antibodies include 



any antibodies specifically bound to the BSF2 receptor produced by any of
the above-mentioned BSF2 25 receptor producing cell lines, or to any of the
above-mentioned recombinant BSF2 receptors. The antibodies may be
polyclonal or monoclonal and may be produced by human, mouse, rabbit, sheep
or goat, or by hybridoma derived from there animals. As antigens used to
immunize animals to produce polyclonal antibodies, or to prepare hybridoma
for the production of monoclonal antibodies, cells expressing the BSF2
receptor, BSF2 receptor proteins produced by the above-mentioned cell
lines, and various 30 recombinant BSF2 receptor proteins can be used. The
present polyclonal and monoclonal antibodies can be produced according to a
procedure known per se. According to the present invention, DNA sequences
coding for the BSF2 receptor protein, expression vectors containing such a
DNA sequence, and the transformant containing such a DNA sequence are 35
provided. By using the transformant, a large amount of the BSF2 receptor
protein can be produced, which provides an opportunity to develop
prophylactic and therapeutic pharmaceuticals as well as diagnostic agents
relating to deseases or disorders associated with an abnormal production of
the BSF2. Moreover, the availability of the BSF2 receptor protein in a
purified form will accelerate the studies of an immune mechanism with which
the BSF2 or BSF2 receptor is concerned. 40     Moreover, the DNA sequence
per se. may be useful as a probe for screening related genes. Examples The
present invention will now be further illustrated by but is by no means
limited to the following 45 examples. Example 1. Confirmation of presence
of BSF2 receptor on some cell lines The BSF2 receptor specifically binds to
BSF2 (T. Taga et al., J. Exp. Med., 166, pp 967, 1987). By 50 using this
property, the NK cell YT, monocyte U937 cell line, myeloma U266 cell line,
T-cell Jurkat cell line, B-cell CESS cell line, and B-cell BL29 cell line
are tested for possession of the BSF2 receptor. Cells of each of these cell
lines were cultured in Dulbecco's Modified Eagle's Medium (D-MEM;
Dulbeccos) supplemented with 10% fetal calf serum (FCS) according to a
conventional procedure. The BSF2 was prepared according to a process
described in Nature 324 (6) pp 73 - 76, 1986. Note, the BSF2 ss can be also
prepared according to a process disclosed in Japanese Unexamined Patent
Publication No. 61- 24897. Next, the BSF2 thus prepared was labeled with
1251 according to a procedure described by T. Taga et al., J. Exp. Med.,
166, 967, 1987. The 1251-labeled BSF2 was reacted with the above-mentioned
cultured 12    EP 0 325 474 B1 cells according to a method of Taga et al.,
supra. After the 1251-labeled BSF2 non-specifically associated with the
cells was washed away, the '251 which specifically binds to the BSF2
producing cells was detected by a scintillation counter. As a result, the
presence of the BSF2 receptor was determined on cells of all of the cell
lines tested, except for the B-cell BL29 cell line and T-cell Jurkat cell
line. 5 Example 2. Isolation of mRNA The isolation of mRNA was carried out
according to Manlatis et al., Molecular Cloning, Cold Spring 



Harbor Laboratory, 1982. 10     Monocyte U937 (ATCC-CRL-1593) was cultured
by the same procedure as described in Example 1, and the cultured cells
were washed with physiological saline. The washed cells were suspended in a
solution of 50% guanidineisothiocyanate, and the solution was subjected to
cesium chloride density-gradient centrifugation using 5.7M cesium chloride
and 2.7M cesium chloride at 32000 rpm for 20 hours to obtain a mixture of
m-RNA. The mRNA was suspended in a sodium lauroyl sarcosinate solution, and
purified by 15  phenol extraction and ethanol precipitation. Example 3.
Construction of cDNA library The mRNA fraction thus obtained was used as a
template for synthesis of cDNA. The synthesis was 20  carried out using a
cDNA synthesis kit (Applied Biosystems) to obtain a cDNA library. Example
4. Cloning of desired cDNA clone As a host, COS cells (COS-7 cells) were
used; and as a vector compatible to the COS cells, a CDM8 25  vector
described by Brian Seed, Nature 329, pp 840, 1987 was used. The CDMS vector
contains a cytomegalovirus promoter and an origin of replication from the
SV40 virus, as well as a restriction enzyme cleavage site downstream of the
cytomegalovirus promoter. Excised cDNA's were ligated to the CDM8 vector
which had been digested with a restriction enzyme Bst X 1, and the
resulting vectors containing a cDNA insert were used to transfect COS
cells. Namely, COS 30  cells were cultured in D-MEM supplemented with 10%
FCS and transfection was carried out according to a DEAE-dextran method,
and the transfected COS cells were further cultured for two days. To the
cultured COS cells was added a staining buffer (RPMI 1840 containing 2%
FCS, 0.1% NaN3) supplemented with biotinated BSF2, and the mixture was
incubated at 37 * C for two hours to allow binding of the BSF2 moiety of
the biotinated BSF2 with the BSF2 receptor expressed on the cultured COS
cells. The treated cells were 35  then washed twice with the staining
buffer (without the biotinated BSF2), and to the washed cells was added
avidin conjugated with fluorescein isocyanate (FITC) to allow binding of
the avidin moiety of the avidin-FITC conjugate with the biotin moiety fixed
to the cell. The treated cells were then washed three times with the
staining buffer. After dead cells were eliminated by adding propidlum
iodide (PI), fluorescence-labeled COS cells were 40  detected and isolated
using a Fluorescein Activated Cell Sorter(FACS; Becton Dickinson). For
comparison, the COS cells transfected with a vector not containing cDNA
were treated according to the same procedure as described above. Moreover
the COS cells transfected with a cDNA-containing vector were treated with
the biotinated BSF2 in the presence of an excess amount of free BSF2 to
allow competition between the biotinated BSF2 45  and the free BSF2 for
binding to BSF2 receptor expressed on the COS cells. After the biotinated
BSF2- treated COS cells were treated with the FITC-avidin according to the
same procedure as described above, the cells were analyzed by the FACS, and
the results were as set forth in Fig. 1, wherein the abscissa axis
represents the fluorescence intensity, and the ordinate axis represents the
frequency of the number of cells carrying different
fluorescence-intensities. In the Figure, A represents a result obtained
from cells transfec- 5o  ted with a vector not containing cDNA, B
represents a result obtained from cells transfected with vectors containing
a cDNA according to the present invention, and C represents a result
obtained from cells transfected with vectors containing BSF2 receptor cDNA,
but treated with the biotinated BSF2 in the presence of a excess amount of
free BSF2. The graph B shows the presence of cells having high fluorescence
intensity, revealing that a population 55  of cells transfected with
vectors containing cDNA prepared according to the present invention
contains a 



significant ratio of cells which produce a substance capable of binding to
the BSF2. On the other hand, as seen from graph C, a population of cells
treated with the biotinated BSF2 under a competitive condition with an
excess amount of free BSF2 does not contain cells having a high
fluorescence intensity, revealing that 13    EP 0 325 474 B1 the binding of
the biotinated BSF2 with the COS cells is BSF2-specific. From the cells
having a high fluorescence intensity, vectors were extracted and were used
to transform E. coli MC1009 (ATCC 33760), and the transformants were
cultured to amplify vectors containing a cDNA insert coding for the BSF2
receptor. 5     One vector thereamong was then chosen for further
experiments and designated as pBSF2R.236. The plasmid pBSF2R.236 partially
digested with Xhol to obtain a DNA fragment containing a nucleotide
sequence coding for an entire BSF2 receptor protein, and the DNA fragment
was inserted to the Sal I site of plasmid pIBl76 (commercially available
from IBI) to construct plasmid pIBIBSF2R. Escherichia coli contain- ing the
plasmid pIBIBSF2R was deposited with the Fermentation Research Institute
Agency of Industrial 1o  Science and Technology, 1-3, Higashi 1-chome,
Tsukuba-shi, Ibarakiken, Japan, under the Budapest treaty, on January 9,
1989, as FERM BP-2232. The plasmid plBISF2R can be cleaved with a suitable
restriction enzyme(s) by a conventional procedure to obtain a DNA fragment
containing a nucleotide sequence coding for a BSF2 receptor protein, and
the DNA fragment can be used to construct further plasmids. 15 Example 5.
Analysis of cDNA The vector DNA pBSF2R.236 prepared in Example 4 was
digested with a restriction enzyme to excise the cDNA insert coding for the
BSF2, and the determination of a restriction enzyme cleavage map and 20
nucleotide sequence was carried out according to the Ml 3 method of, J.
Messing, Methods in Enzymol. vol. 101, pp 20, 1983. The results are set
forth in Figs. 2 and 3-1 to 3-5. The DNA coding for the BSF2 receptor
consists of 1404 base pairs flanked by a translation start codon ATG at the
5'-terminal and a translation stop codon TAG at the 3'-terminal. 25 Example
6. Confirmation of cDNA coding for BSF2 receptor To confirm that the cloned
cDNA codes for the target BSF2 receptor protein, the above-mentioned cell
lines, i.e., NK cell line YT, monocyte cell line U937, myeloma cell line
U266, T-cell Jurkat, B-cell CESS, and 30  B-cell BL29, were cultured and
mRNA was extracted from each culture and purified according to the same
procedure as described in Example 2. The purified mRNA was concentrated by
oligo-dT resin (Boehringer), and 1 ug of the concentrated mRNA was
subjected to 0.8% agarose gel electrophoresis and transferred to a
nitrocellulose filter by Northern blotting. 35     On the other hand, the
vector DNA prepared in Example 4 was digested with a restriction enzyme
Xhol to excise the DNA fragment coding for the BSF2 receptor, which was
then nick-translated to prepare a probe. 



For hybridization, the above-mentioned Northern-blotted nitrocellulose
sheet was placed in contact with a hybridization buffer comprising 50%
formaldehyde, 5 x Denhart (1 x Denhart = 0.02 g/100 ml Ficoll 40 polyvinyl
pyrrolidone and 0.02 g/ml bovine serum albumin), 5 x SSC (1 x SSC = 8.77
g/l NaCI and 4.41 g/l sodium citrate, pH 7.0), and 10 ag/ml salmon sperm
DNA supplemented with 1 x 107 cpm/ml of the above- mentioned probe, at 42 -
C for 24 hours. After the hybridization, the nitrocellulose sheet was
washed twice in 1/10 SSC at 50, C for 20 minutes each to eliminate the
probe non-specifically associated with the nitrocellulose sheet, and then
dried. The 4s  sheet was exposed to an X-ray film for autoradiography, and
the results were as set forth in Fig. 4. As seen from the Figure, mRNA's
extracted from monocyte cell line U937, myeloma cell line U266, B- cell
line CESS, and NK cell line YT, which were previously confirmed as
expressing the BSF2 receptor in Example 1, hybridized with the cloned cDNA.
On the other hand, mRNA's extracted from the B-cell line BL29 and T-cell
line Jurkat, which were previously confirmed as not expressing the BSF2
receptor, did not so  hybridize with the cloned DNA. This result supports
the fact that the cloned cDNA of the present invention actually codes for
the BSF-2 receptor protein. Note, T. Taga, supra, disclosed the number of
BSF2 receptors per cell for some cell lines, as follows: 55 14
EP0325474B1 Cell line   Number of cells on cell membrane U937
3 x 103/cell U266              2 x 1 04/cell 5
CESS               3 x 1 03/cell BL29              negative Jurkat
negative YT                5 x 103/cell 10     The T. Taga et al. result
also supports the above-mentioned conclusion. Figure 3 represents, in
addition to the DNA sequence of the present invention, a presumed amino
acid sequence of the present BSF2 receptor consisting of 468 amino acid
residues whose N-terminal amino acid is methionine corresponding to the
translation start codon. The amino acid sequence contained two hydrophobic
regions, one of which was positioned at the N-terminal side and was
considered to be a signal peptide, and another of which was positioned on
the C-terminal side and was considered to be a region responsible for the
penetration of the protein through the cell membrane. This supports the
assumption that the BSF-2 receptor penetrates the cell membrane and reaches
the inside of the cell. Example 7. Construction of plasmid pA&BSF2RI.1
(Fig. 5) To prepare a plasmid containing a DNA coding for a modified BSF2
receptor protein wherein a central portion of the native protein is
deleted, the plasmid pBSF2R.236 prepared in Example 4 and containing a cDNA
coding for an entire BSF2 receptor protein was used. 26     The plasmid
pBSF2R.236 was cleaved with Hind IlIl and Mrol, and a generated DNA
fragment was blunt-ended with a Klenow fragment of DNA polymerase, and
cleaved with Xhol to obtain a DNA fragment A. Further, pBSF2R.236 was
cleaved with Sspl and Pstl to obtain an 800 bp DNA fragment B. Still
further, a 



CDM8 vector was cleaved with Xhol and Pstl, and treated with BAP to obtain
a vector fragment C. The above-mentioned fragments A, B and C were then
ligated using a ligase, and the ligation mixtures were used to transform E.
coli MC1061/P3, and a colony resistant to 125 Lg/ml ampicillin and 75 ug/ml
30 tetracycline was selected as a desired clone, from which a plasmid was
obtained, and designated pABSF2RI.1. This plasmid contains a DNA coding for
a protein consisting of amino acids 1 to 123 and 343 to 468 in the amino
acid sequence (I), and lacking a DNA portion coding for amino acids 124 to
342. Example 8. Construction of plasmid pABSF2RII.5 (Fig. 6) To prepare a
plasmid containing a DNA coding for a modified BSF2 vector protein, wherein
a portion near the N-terminal of the native BSF2 receptor protein was
deleted, the plasmid pBSF2R.236, prepared in Example 4, containing a cDNA
coding for an entire BSF2 receptor protein, was used. The plasmid
pBSF2R.236 was cleaved with Xhol and Fspl to isolate a 450 bp DNA fragment
D. Further, pBSF2R.236 was cleaved with ApaLI and Xbal to isolate a 1.5 kbp
DNA fragment, which was then treated with Mung bean nuclease, and cleaved
with Pstl to obtain a DNA fragment E. Moreover, a CDM8 vector was cleaved
with Xhol and Pstl, and treated with BAP to obtain a vector DNA fragment F.
Next, the above- prepared DNA fragments D, E, and F were ligated using DNA
ligase. The ligation mixture was used to transform E. col MC1061/P3, and a
colony resistant to 125 ug/ml ampicillin and 75 ig/ml tetracycline was
selected to obtain a desired clone, from which a plasmid was obtained and
designated pABSF2RI1.5. This plasmid contained a DNA coding for protein
consisting of amino acids 1 to 27 and 110 to 468 of the amino acid sequence
(I), and lacking a DNA portion coding for amino acids 28 to 109. 50 Example
9. Confirmation of expressions of BSF2 receptor protein Plasmid pBSF2R.236
constructed in Example 4, plasmid pABSF2RI.1 constructed in Example 6, and
plasmid pABSF2RI1.5 constructed in Example 8 were separately transfected to
mouse COP cells (C. Tyndall et al., Nucleic Acid Res., 9, 6231, 1981) by
the DEAE-dextran method (Secd, B. and Aruffo, A., PNAS, 84: 3365), and the
cells were cultured in a DMEM medium containing 20% fetal calf serum (FCS).
Using the same procedure as described in Example 1, it was determined
whether the cultured cells expressed a desired protein, in a cell sorter
using fluorescence staining (FACS440). The results are shown in Fig. 7 (for
pBSF2R.236), Fig. 8 (for pABSF2RI.1), and Fig. 9 (for pABSF2RII.5). As seen
from these 15    EP 0 325 474 B1 Figures, although COP cells transfected
with pBSF2R.236 (Fig. 7B) and COP cells transfected with pBSF2RI1.5 (Fig.
9B) were stained, COP cells transfected with pABSF2RI.1 (Fig. 8B) were not
stained. The staining was prevented by the addition of an excess amount of
recombinant BSI2 (Fig. 7C and Fig. 9C). As a result, it was confirmed that
both the pBSF2R.236 and pBSF2RI1.5 provide a protein having a BSF2 5
receptor activity, revealing that a protein wherein a protein of the amino
acid sequence near the N-terminal of the native BSF2 receptor protein has
been deleted, exhibits a BSF2 receptor activity. Example 10. Production of
soluble BSF2 receptor protein (1) (Figs. 10 and 11) 10     To produce a
soluble BSF2 receptor protein, a protein wherein a portion expected to be a
membrane penetration region and a portion expected to be an intracellular
protein region present at a C-terminal of the BSF2 receptor protein were
deleted, was prepared. To this end, an expression plasmid phMABSF2R was 



constructed which comprised a vector portion based on plasmid PUC9; a BSF2
receptor expression unit comprising a human 6 actin promoter (S. Nakajima
et al., Proc. Natl. Acad. Sci. USA, 82, 6133, 1985), a 15 soluble BSF2
receptor cDNA, and a translation stop codon linked in this order. Namely,
the plasmid pBSF2R.236 was cleaved with Sphl to obtain a cDNA fragment
containing codons for a first amino acid to a 402th amino acid of the
native BSF2 receptor. This fragment was inserted to a phage vector M13 mp18
at the Sphl site thereof, and site specific in-vitro mutagenesis was
carried out using an oligonucleotide primer 5'-ATATTCTCTAGAGAGATTCT-3' and
a site specific in-vitro mutagenesis 20  system (Amersham) to prepare a
mutant phage M13 mp18 (345) wherein a TAG termination codon had been
inserted immediately after the 344th amino acid codon. This mutant phage in
a replicating form was cleaved with Hind IlIl and Sall to obtain a DNA
fragment (A) coding for an N-terminal side of the BSF2 receptor protein
wherein a 345th amino acid codon had been replaced by a translation
termination codon TAG. Moreover, a plasmid pECE (L. Ellis et al., Cell, 45,
721, 1986) containing ,-globin poly A was cleaved 25 with Sall and BamHI to
obtain a DNA fragment (B) containing 0-globin poly A. Further, a plasmid
comprising a human , actin promoter inserted in a plasmid PUC9 was cleaved
with HindlIl and BamHI to obtain a linear plasmid (C) comprising a human ,
actin promoter and PUC9 vector. Next, these DNA fragments were ligated
using DNA ligase to construct an expression plasmid phPABSF2R. A process
for the construction of this plasmid and the structure thereof are shown in
Fig. 10. 30     Soluble BSF2 receptor protein was prepared using the
plasmid ph#ABSF2R, as follows. To mouse fibroblast cells (L cells, ATCC
CCL1) cultured in a DMEM medium by a conventional procedure was added 20
ug/petri dish of phOABSF2R using a calcium phosphate method kit
(Pharmacia). The medium was replaced the next day, and after a further
culturing for two days, a culture supernatant was recovered. Detection of
the soluble BSF2 receptor protein in the supernatant was carried out using
an MT18 antibody 35  prepared by the procedure described in Example 12 and
125 l-BSF2 prepared by the procedure described in Example 1. Namely, 100 Il
each of PBS containing 1 aLg/ml of an MT18 antibody was put into each well
of a 96-well microtiter plate, and the plate was incubated at 4- C
overnight. After washing, 100 ul/well of 1% BSA was added, and the plate
was incubated for two hours at room temperature. After washing, 100 il/well
of the above-mentioned culture supernatant from the L medium was added, and
the plate was incubated at 40 a room temperature for two hours, and then
washed. Next, 100 aIl/well of 1251-BSF2, corresponding to 20,000 cpm/well,
was added to the well, and the plate was incubated at room temperature for
two hours, and then washed. The plate was cut to separate each well, and
bound radioactivity was measured by a z- counter. Further, to confirm the
specificity of the product, the above-mentioned procedure was carried out
using the supernatant supplemented with 200 ng/ml of non-labeled BSF2
instead of the supernatant alone. 46     For comparison, DMEM containing
10% FCS but not inoculated with cells, and a culture supematant of L cells
not transfected with plasmid were treated by the same procedure described
above, and bound radioactivity was measured by a y-counter. The results are
shown in Fig. 11. As seen from this Figure, in contrast with the DMEM
medium containing 10% FCS and a culture supernatant of L cells not
transfected with plasmid, a culture supernatant 6o of L cells transfected
with phfiABSF2R contained a substance which binds to both the TM18 antibody
and 125l-BSF2. Further, where a culture supernatant of L cells transfected
with phPABSF2R and supplemented with 200 nglml non-labeled BSF2 was added
instead of the superiatant alone, the bound radioactivity was significantly
reduced. This shows that the product is a soluble BSF2 receptor. 55 16 



EP 0 325 474 B1 Example 11 Production of soluble BSF2 receptor protein (2)
(Figs. 12 to 18) Construction of plasmid pSVL345 5     To produce a soluble
BSF2 receptor protein In COS-1 cells, protein wherein a portion expected to
be a membrane penetration region and a portion expected to be an
intracellular protein region present at a C- terminal of the BSF2 receptor
protein were deleted, was prepared. To this end, an expression plasmid
pSVIL345 was constructed which comprised a vector portion based on plasmid
pSVL (Pharmacia); a BSF2 receptor expression unit comprising an SV40 late
promoter contained in pSVL, a soluble BSF2 receptor 10  cDNA, and a
translation stop codon linked in this order; and SV40 polyadenylation
signal. Namely, the plasmid pBSF2R.236 was cleaved with Sphl to obtain a
cDNA fragment containing codons for a first amino acid to a 402th amino
acid of the native BSF2 receptor. This fragment was inserted to a phage
vector M13 mp18 at the Sphl site thereof, and site specific in-vitro
mutagenesis was carried out using an oligonucleotide primer
5'-ATATTCTCTAGAGAGATTCT-3' and a site specific in-vitro mutagenesis i5
system (Amersham) to prepare a mutant phage M13 mp18 (345) wherein a TAG
termination codon had been inserted in place of the 345th amino acid codon.
This mutant phage in a replicating form was cleaved with Hind IlIl and Sall
to obtain a DNA fragment coding for an N-terminal side of the BSF2 receptor
protein wherein a 345th amino acid codon had been replaced by a translation
termination codon TAG. This DNA fragment was inserted in the Sphl site of a
plasmid pSP73 (available from Promegabiotch) to 20  construct a plasmid
wherein the DNA fragment has been inserted so that the Xhol site is present
near to the 5'-side of BSF2 receptor and the BamHI site is present near to
the 3'-side of the BSF2 receptor gene. This plasmid was cleaved with Xhol
and BamHI to obtain a DNA fragment (A) containing a nucleotide sequence
coding for 344 amino acids of the N-terminal side of a BSF2 receptor. On
the other hand, the basic plasmid pSVL was cleaved with Xhol and BamHl, and
treated with alkaline phosphatase to obtain a linearized 25  plasmid DNA.
Next, this linearized DNA and the DNA fragment (A) were ligated with T4 DNA
ligase to construct an expression plasmid pSVL345. A process for the
construction of this plasmid is set forth in Fig. 12. Construction of
plasmid pSVL324 30 To produce a soluble BSF2 receptor protein, a protein
wherein a portion expected to be a membrane penetration region and a
portion expected to be an intracellular protein region present at a
C-terminal of the BSF2 receptor protein were deleted, was prepared. To this
end, an expression plasmid pSVL345 was constructed which comprised a vector
portion based on plasmid pSVL (pharmacia); a BSF2 receptor 35  expression
unit comprising an SV40 late promoter contained in pSVL, a soluble BSF2
receptor cDNA, and a translation stop codon linked in this order; and SV40
polyadenylation signal. Namely, the plasmid pBSF2R.236 was cleaved with
Sphl to obtain a cDNA fragment containing codons for a first amino acid to
a 402th amino acid of the native BSF2 receptor. This fragment was inserted
to a phage vector M13 mpl8 at the Sphl site thereof, and site specific
in-vitro mutagenesis was carried out 40  using an oligonucleotide primer
5,-GTCCTCCAGTCTAGMCGAGGT-3' and a site specific in-vitro mutagenesis system
(Amersham) to prepare a mutant phage M13 mpl8 (324) wherein a TAG
termination codon had been inserted in place of the 324 amino acid codon.
This mutant phage in a replicating form was 



cleaved with Sphl to obtain a DNA fragment coding for an N-terminal side of
the BSF2 receptor protein wherein a codon for 323th alanine has been
changed to a codon for valine and a 324th amino acid codon 45  had been
replaced by a translation termination codon TAG. This DNA fragment was
inserted in the Sphl site of a plasmid pSP73 (available from Promegabiotch)
to construct a plasmid wherein the DNA fragment has been inserted so that
the Xhol site is present near to the 5'-side of BSF2 receptor and the BamHI
site is present near to the 3'-side of BSF2 receptor gene. This plasmid was
cleaved with Xhol and BamHI to obtain a DNA fragment (B) containing a
nucleotide sequence 5o  coding for 323 amino acids of the N-terminal side
of a BSF2 receptor. On the other hand, the basic plasmid pSVL was cleaved
with Xhol and BamHl, and treated with alkaline phosphatase to obtain a
linearized plasmid DNA. Next, this linearized DNA nd the DNA fragment (B)
were ligated with T4 DNA ligase to construct an expression plasmid pSVL324.
A process for the construction of this plasmid is set forth in Fig. 13. 55
17    EP0325474B1 Expression of soluble BSF2 receptor protein An expression
of a soluble BSF2 receptor protein using the above-mentioned plasmids
pSVL345 and pSVL324 was carried out as follow. COS-I cells (ATCC CRL 1650)
derived from kidney cells of an African s  green monkey were cultured in
DMEM supplemented with 10%(vlv) fetal calf serum (Gibco), by a conventional
procedure. To the cultured cells, the plasmids pSVL345 and pSVL324, and
plasmid pSVL (Moch) not containing the BSF2 expression unit, were
separately transfected by a calcium phosphate method (Wigler et al. Cell,
14, 726 - 731, 1978). Namely, for each plasmid x1 06 cells/i0 ml was put
into a petri disk having a diameter of 100 ml, and cultured overnight, and
20 Ug of plasmid in 1 ml of calcium to phosphate solution (Chu, G. and
Sharp, P.A., Gene, 13, 197 - 202, 1981) was added to each culture. the next
day, the medium was exchanged and 10 ml of the medium was added, and after
a further culturing for three days, a supernatant was recovered. Detection
of soluble BSF2 receptor in supernatant 75 First, an enzyme immunoassay was
carried out using an MT18 antibody described in Example 12. Namely, the
supernatant prepared as described above was diluted, and 200 Ul of the
diluted supematant was put into each well of 96-well microtiter plate.
After incubation at 4 , C overnight, the plate was washed with a washing
solution. Next, 1% of a BSA solution was added to each well, and the plate
was allowed to 20 stand at a room temperature for 90 minutes, to block the
wells. Next, the plate was washed, and the MT18 antibody was added to the
wells and incubation was carried out at a room temperature for 90 minutes.
Again the plate was washed, and an anti-mouse IgG26 rabbit antibody was
added to the wells, and incubation was carried out at a room temperature
for 60 minutes, then after washing the plate, an enzyme- labeled
anti-rabbit IgG goat antibody was added to the wells, an incubation was
carried out at a room 25 temperature for 60 minutes. After again washing
the plate, p-nitrophenyl phosphate as a substrate was added to the wells to
carry out an enzyme reaction for 30 minutes, and after the reaction, the
absorbance (O.D. 405 - 600 nm) was measured by a microplate reader (Toso,
Japan). 



The result is set forth in Fig. 14. As seen from the Fig. 14, supernatants
from COS-1 cells transfected with pSVL345 and pSVL324, respectively,
contained a product which binds to the MT18 antibody, but a 3o supernatant
from COS-1 cells transfected with pSVL not containing the BSF2 receptor
expression unit did not contain a product which binds to the MT18 antibody.
Next, a soluble BSF2 receptor in the supernatants was detected by a method
using the MT18 antibody and 1251.-BSF2, by the same procedure as in Example
10. The result is set forth in Fig. 15. As seen from the Fig. 15, in
comparison to the supernatant from COS-1 cells transfected with pSVL, the
supernatants from 35 COS-1 cells transfected with pSVL345 and pSVL324,
respectively, contained a product which binds to both the MT1 8 antibody
and 1251.-BSF2. Moreover, where cold BSF2 was added to the supernatant, the
count was dose-dependently decreased. This confirms that the product in the
supernatant was a soluble BSF2 receptor (see Fig. 16). As another
confirmation, the presence of a soluble BSF2 receptor in the supernatant
was confirmed by 40  a method using the MT18 antibody, BSF2, and an
anti-BSF2 rabbit antibody. Namely, 200 Ul of 5 ug/ml MT1 8 antibody was
added to each well of a microtiter plate, and the plate was incubated at 40
* C overnight. After washing the plate, the wells were blocked with 1% of a
BSA solution at a room temperature for 90 minutes, and after again washing
the plate, a suitably diluted culture supernatant was added to the well,
and an incubation was carried out at a room temperature for 60 minutes.
Then, after washing, a 100 ng/ml BSF2 45 solution containing 10% FCS was
added to the well, which was incubated at a room temperature for 60
minutes. Again after washing, 500 ng/ml anti-BSF2 rabbit IgG antibody was
added to the well, and incubation was carried out at a room temperature for
60 minutes, and after another washing, an enzyme- labeled anti-rabbit IgG
goat IgG antibody was added to the well and incubation was carried out at a
room temperature for 60 minutes. Subsequently, the plate was treated by the
same procedure as described so above. The result is set forth in Fig. 17.
In comparison with a supernatant from COS-1 cells transfected with pSVL, it
was confirmed that supernatants from COS-1 cells transfected with pSVL345
and PSVL324, respectively, contained a product which binds to both the MT1
8 antibody and BSF2. Finally, the supernatants were subjected to
SDS-polyacrylamide gel electrophoresis, the electrophoresis pattern was
transblotted to a nitrocellulose sheet, and the MT18 antibody was added to
the microcellulose 65 sheet. Next, to the nitrocellulose sheet was added a
biotinated anti-mouse IgG antibody followed by streptoavidinalkaline
phosphatase. Finally, NBT/BCIP as a substrate was added to the
nitrocellulose sheet to develop the products. The result is set forth in
Fig. 18. Supernatant from COS-1 cells transfected with pSVL324 exhibited a
band at 42kD, and supematant from COS-1 cells transfected with pSVL345
exhibited a 18    EP 0 325 474 B1 band at 5OkD, revealing the presence of a
soluble BSF2 receptor in the supernatants. Figure 19 represents the
structures of proteins produced in Examples 9, 10 and 11. In this figure,
BSF2R.236 is a protein produced by a plasmid pBSF2R.236, and corresponds to
a native BSF2 receptor. ABSF2RI.1 represents a protein produced by a
plasmid pABSF2RI.1, ABSF2RII.5 represents a protein 5  produced by a
plasmid pABSF2RII.5, SVL324 represents a protein produced by a plasmid
pSVL324, hI3ABSF2R represents a protein produced by a plasmid phdABSF2R and
SVL345 represents a protein produced by plasmid pSVL345. Since not only
BSF2R.236, but also ABSF2RII.5, DRN1, and h,8ABSF2R 



exhibit a BSFR receptor activity, it was confirmed that shortened proteins
wherein a portion of the amino acid sequence near the N-terminal of the
native BSF2 receptor protein has been deleted, and shortened io proteins
wherein a portion of G-terminal Including a membrane penetration region and
an intracellular protein region of the native BSF2 receptor protein has
been deleted, still exhibit a BSF2 receptor activity. Example 12.
Production of monoclonal antibody to BSF2 receptor is     To prepare an
immunogen for the production of a monoclonal antibody to the BSF2 receptor,
a mouse T cell line expressing human BSF2 receptor on the surface was
prepared as follows. The plasmid pBSF2R.236 described in Example 4 and the
plasmid pSV2 neo were cotransfected to cells of a mouse cell line CTLL-2
(ATCC TIB214), then subjected to a screening procedure using G-418, and
eventually a cell line expressing about 30,000/cell of BSF2 receptor was
established, and designated as CTBC3. 20     The CTBC3 cells were cultured
in RPMI 1640 by a conventional procedure, and the cultured cells were
washed three times with PBS buffer. The washed cells were intraperitonealy
injected to C57BL6 mouse in an amount of 1 x 107 cells/mouse, once a week
for a total of six times, to immunize the mouse. Spleen cells from the
immunized mouse were fused with a myeloma cell line P301 by a conventional
procedure using polyethyleneglycol, and a desired hybridoma was selected as
follows. A human T cell line JURKAT 25  (ATCC CRL8163), which is BSF2
receptor negative, was cotransfected with pBSF2R.236 and pSV2 neo, and the
transfected cells were screened. A cell line, which expresses 100,000/cell
of BSF2 receptor, was established and designated as NJBC8. One clone of
hybridoma, which recognizes NJBC8 cells lyzed with NP40 and does not
recognize JURKAT cells lyzed with NP40, was isolated and designated as
MT18. An monoclonal antibody produced by the hybridoma MT18 is designated
as an MT18 antibody. Figure 20 30 shows that the MT18 antibody specifically
recognizes the BSF2 receptor. In this figure, A represents a graph of
fluorescence intensity versus cell frequency where JURKAT cells were
stained by an MT18 antibody labeled with fluoresceinisocyanate, and B
represents a similar result where NJBC8 cells were similarly stained. 35 40
45 50 55 19    EP 0 325 474 B1 Clalms Claims for the following Contracting
States: AT, BE, CH, DE, FR, GB, IT, Li, NL, SE 1. An isolated receptor
protein for human B cell stimulating factor-2 comprising: 5     (a) a
protein having an amino acid sequence (1): (N-terminal) 10  et Leu Ala Val
Gly Cys Ala Leu Lau Ala Ala Leu Leu Ala Ala Pro Gly Ala Ala Leu Ala Pro Arg
Arg Cys Pro Ala Gln Glu Val Ala Arg Gly Val Leu Thr Ser Leu Pro Gly Asp Ser
Val Thr 



15            Leu Thr Cys Pro Gly Val Glu Pro Glu Asp Asn Ala Thr Val His
TmD Val Leu Arg Lys Pro Ala Ala Gly Ser His Pro Ser Arg Trp Ala Gly Met 20
Gly Arg Arg Leu Leu Leu Arg Ser Val Gln Leu His Asp Ser Gly Asn Tyr Ser Cys
Tyr Arg Ala Gly Arg Pro Ala G'Ly Thr Val His Leu Leu Val Asp Val Pro Pro
GCu Glu Pro Gln Leu Ser Cys 25            Phe Arg _ys Ser  r-o Leu Ser Asn
Val Val Cys Glu Trp Gly Pro Arg Ser Thr Pro Ser Leu Thr Thr Lys Ala Val Leu
Leu Val Arg Lys Phe Gln 30            Asn Ser ?ro Ala Glu Asp Phe Gln Glu
Pro Cys Gln Tyr Ser Gln Glu Ser Gln Lys Phe Ser Cys Gln Leu Ala Val Po Glu
Gly Asp Ser Ser Phe -35           Tyr Ile Val Ser Met Cys Val Ala Ser Ser
Val Gly Ser _ys Phe Ser Lys Thr Gln Thr Phe Gln Gly Cys Gly Ile Leu Gln Pro
Asp Pro Pro Ala Asn Ile Thr Val Thr Ala Val Ala Arg Asn Pro Arg Trp weu Ser
Val Thr Trp Gln Asp Pro His Ser Trp Asn Ser Ser Phe Tyr Arg Leu Arg Phe Glu
Leu Arg Tyr Arg Ala Glu Arg Ser Lys Thr 45            Phe Thr rhr Tm, :et
'Jal Lvs Asp Leu Gln His His Cys Val :Ie -H.is Asp Ala Trp Ser Gly Leu Ara
His Jal   a J. ln Lau Arg Ala Gln Glu Glu 5he Gly 3I Gly -lhu Trp Ser Glu
Trp Ser Pro 55 20~~~. ~ .~~~~~~~~11 .....1111 *~~~~~~~ Ls     N    EP 0 325
474 B1 Glu Ala Met Gly Thr Pro Trp Thr Glu Ser Arg Ser Pro Pro Ala Glu Asn
Glu Val Ser Thr Pro 5                   Met Gln Ala Leu Thr Thr Asn Lys Asp
Asp Asp Asn Ile Leu Phe Arg Asp Ser Ala Asn Ala Thr Ser Leu Pro Val Gln Asp
Ser Ser Ser Val Pro Leu Pro Thr Phe Leu Val Ala Gly Gly Ser Leu 10  Ala
Phe  Gly  Thr Leu  Leu  Cys  Ile Ala  Ile Val Leu Arg Phe Lys Lys Thr Trp
Lys Leu Arg Ala Leu Lys Glu Gly Lys Thr Ser Met His Pro Pro Tyr Ser Leu Gly
Gln Leu Val Pro Glu Arg Pro Arg Pro Thr Pro Val Leu Val Pro Leu Ile Ser 



Pro Pro Val Ser Pro Ser Ser Leu Cly Ser Asp 20                   Asn Thr
Ser Ser His Asn Arg Pro Asp Ala Arg Asp Pro Arg Ser Pro Tyr Asp Ile Ser Asn
Thr Asp Tyr Phe Phe Pro Arg, (C-terminal) 26 (b) a protein wherein one or
more amino acid residues have been deleted from sequence (I); (c) a protein
wherein one or more amino acid residues have been added to sequence (I); or
(d) a protein wherein one or more amino acid residues have been replaced by
one or more other 30        amino acid residues; the protein being capable
of specifically binding to the human B cell stimulating factor-2. 2. A
protein according to claim 1 which comprises the amino acid sequence (I)
from which amino acid residues near the N-terminal are deleted. 35 40 45 50
55 21                              Hill Hill 11 fill~: .
.~~~~~~~~~~    EP 0 325 474 B1 3 A protein according to claim 1 or 2
comprising the amino acid sequence (Il): (N-terminal) 5            Met Leu
Ala Val Gly Cys Ala Leu Leu Ala Ala Leu Leu Ala Ala Pro Gly Ala Ala Leu Ala
Pro Arg Arg Cys Pro Ala Val Asp Val Pro Pro Glu 10           Glu Pro Gln
Leu Ser Cys Phe Arg Lys Ser Pro Lau Ser Asn Val Val Cys Glu Trp Gly Pro Arg
Ser Thr Pro Ser Leu Thr Thr Lys Ala Val Leu Leu Val Arg Lys Phe Gln Asn Ser
Pro Ala Glu 15 Asp Phe Gln Glu Pro Cys Gln Tyr Ser Gln Glu Ser Gln Lys Phe
Ser Cys Gln Leu Ala Val Pro Glu Gly Asp Ser Ser Phe Tyr Ile Val Ser Met 20
Cys Val Ala Ser Ser Val Gly Ser Lys Phe Ser Lys Thr Gln Thr Phe Gln Gly Cys
Gly Ile Leu Gln Pro Asp Pro Pro Ala Asn Ile Thr Val Thr 25           Ala
Val Ala Arg Asn Pro Arg Trp Leu Ser Val Thr Trp Gln Asp Pro His Ser Trp Asn
Ser Ser Phe Tyr Arg Leu Arg Phe Glu Leu Arg Tyr Arg 



Ala Glu Arg Ser Lys Thr Phe Thr Thr Trp Met Val Lys Asp Leu Gln His His Cys
Val Ile His Asp Ala Trp Ser Gly Leu Arg His Val Val Gln Leu Arg Ala Gln Glu
Glu Phe Gly Gln Gly Glu 35           Trp Ser Glu Trp Ser Pro Glu Ala Met
Gly Thr Pro Trp Thr Glu Ser Arg Ser Pro Pro Ala Glu Asn Glu Val Ser Thr Pro
Met Gln Ala Leu Thr 40           Thr Asn Lys Asp Asp Asp Asn Ile Leu Phe
Arg Asp Ser Ala Asn Ala Thr Ser Leu Pro Val Gln Asp Ser Ser Ser Val Pro Leu
Pro Thr Phe Leu Val Ala Gly Gly Ser Leu Ala Phe Gly Thr Leu Leu Cys Ile Ala
Ile Val Leu Arg Phe Lys Lys Thr Trp Lys Leu Arg Ala Leu Lys Glu Gly Lys Thr
Ser Met His Pro Pro Tvr Ser Leu Gly Gfln 50          _du Val Pro Glu Arg
Pro Arg Pro Thr Pro Vai 55    EP 0325474 B1 Leu Val Pro Leu Ile Ser Pro Pro
Val Ser Pro Ser Ser Leu Gly Ser Asp Asn Thr Ser Ser His 5            Asn
Arg Pro Asp Ala Arg Asp Pro Arg Ser Pro Tyr Asp Tle Ser Asn Thr Asp Tyr Phe
Phe Pro Arg. (C-terminal) 10 4. A protein according to any preceding claim
wherein the protein has the amino acid sequence (I) from which amino acid
residues at the C-terminal have been deleted. 75 5. A protein according to
claim 4 having the amino acid sequence (111): (N-terminal) K)    20     .et
Leu Ala Val Gly Cys Ala Leu Lou Ala Ala Lou Leu Ala Ala Pro Gly Ala Ala Lou
Ala Pro Arg Arg Cys Pro Ala Gln Glu Val Ala Arg Gly 25           Val Leu
Thr Ser Leu Pro Gly Asp Ser Val Thr Leu Thr Cys Pro Gly Val Glu Pro Glu Asp
Asn Ala Thr Val His Trp Val Leu Arg Lys Pro Ala Ala Gly Ser His Pro Ser Arg
Trp Ala Gly Met Gly Arg Arg Lou Lou Lou Arg Ser Val Gln Lou His Asp Ser Gly
Asn Tyr Ser Cys Tyr Arg Ala Gly Arg Pro Ala Gly Thr Val His Lou Leu Val 35
Asp Val Pro Pro Glu Glu Pro Gln Lou Ser Cys 



Phe Arg Lys Ser Pro Leu Ser Asn Val Val Cys Glu Trp G'y Pro Arg Ser Thr Pro
Ser Leu Thr 40           Thr Lys Ala Val Leu Leu Val Arg Lys Phe Gln Asn
Ser Pro Ala Glu Asp Phe Gln Glu Pro Cys Gln Tyr Ser Gln Glu Ser Gln Lys Phe
Ser Cys Gln Leu Ala Val Pro Glu Gly Asp Ser Ser Phe 45 Tyr Ile Val Ser Met
Cys Val Ala Ser Ser Val Gly Ser Lys Phe Ser Lys Thr Gln Thr Phe Gln Gly Cys
Gly Ile Leu Gln Pro Asp Pro Pro Ala 50          .isn lle,'-Thr Val Thr Ala
Val Ala Arg Asn Pro .;rg Trp- Leu Ser Val Thr Trp Gln Asp Pro His 55 23  1
I~~llq1 llIll l l liii! 11 11!1    EP 0 325 474 Bi Ser Trp- Asn Ser Ser Phe
Tyr Arg- Leu Arg Phe Glu Leu Arg Tyr Arg Ala Glu Arg Ser Lys Thr 5
Phe Thr Thr Trp Met Val Lys Asp Leu Gln His His Cys Val Ile His Asp Ala Trp
Ser Gly Leu Arg His Val Val Gln Leu Arg Ala Gln Glu Glu 10           Phe
Gly Gln Gly Glu Trp Ser Glu Trp Ser Pro Glu Ala IMet Gly Thr Pro Trp Thr
Glu Ser Arg Ser Pro Pro Val. (C-terminal) 15 6. A protein according to
claim 4 having the amino acid sequence (IVM: 20 (N-terminal) Met Leu Ala
Val Gly Cys Ala Leu Leu Ala Ala Leu Leu Ala Ala Pro Gly Ala Ala Leu Ala Pro
25           Arg Arg Cys Pro Ala Gln Glu Val Ala Arg Gly Val Leu ThrxSer
Leu Pro Gly Asp Ser Val Thr Leu Thr Cys Pro Gly Val Glu Pro Glu Asp Asn 30
Ala Thr Val His Trp Val Leu Arg Lys Pro Ala Ala Gly Ser His Pro Ser Arg Trp
Ala Gly Met Gly Arg Arg Leu Leu Leu Arg Ser Val Gln Leu His Asp Ser Gly Asn
Tyr Ser Cys Tyr Arg Ala Gly Arg Pro Ala Gly Thr Val His Leu Leu Val Asp Val
Pro Pro Glu Glu Pro Gln Leu Ser Cys Phe Arg Lys Ser Pro Leu Ser Asn Val Val
Cys 



40           Glu Trp Gly Pro Arg Ser Thr Pro Ser Leu Thr Thr Lys Ala Val
Leu Leu Val Arg Lys Phe Gln Asn Ser Pro Ala Glu Asp Phe Gln Glu Pro Cys 45
Gln Tyr Ser Gln Glu Ser Gln Lys Phe Ser Cys GIln Leu Ala Val Pro Glu Gly
Asp Ser Ser Phe Tvr Ile Vaal Ser Met Cys Val Ala Ser Ser Val Gly Ser Lys
Phe Ser Lys Thr Gln Thr Phe Gln 50 Gly Cys Gly Ile Leu Gln Pro Asp Pro Pro
Ala Asn Ile Thr Val Thr Ala Val Ala Arg Asn Pro Akrg Trp Leu Ser va! Thr
Trp GIn Asp Pro His 55           S e r er mrp Asn Ser Ser ?he Tyr Arg Leu
Arg Phe 24 * c    L   s    :: EP 0 325 474 B1 Glu Leu Arg Tyr Arg Ala Glu
Arg Ser Lys Thr Phe Thr Thr Trp Met Val Lys Asp Leu Gln His 5
His Cys Val Ile His Asp Ala Trp Ser Gly Leu Arg His Val Val Gln Leu Arg Ala
Gln Glu Glu Phe Gly Gln Gly Glu Trp Ser Glu Trp Ser Pro Glu Ala Met Gly Thr
Pro Trp Thr Glu Ser Arg 10 Ser Pro Pro Ala Glu Asn Glu Val Ser Thr Pro Met
Gln Ala Leu Thr Thr Asn Lys Asp Asp Asp Asn Ile Leu. 15
(C-terminal) 7. DNA coding for a protein as defined in any of claims 1 to
6. 20 8   DNA according to claim 7 having the following nucleotide sequence
(V): (5'-terminal) 25           ATG CTG GCC GTC GGC TGC GCG CTG CTG GCT GCC
CTG CTG GCC GCG CCG GGA GCG GCG CTG GCC CCA AGG CGC TGC CCT GCG CAG GAG GTG
GCA AGA GGC 30           GTG CTG ACC AGT CTG CCA GGA GAC AGC GTG ACT CTG
ACC TGC CCG GGG GTA GAG CCG GAA GAC AAT GCC ACT GTT CAC TGG GTG CTC AGG AAG
CCG GCT GCA GGC TCC CAC CCC AGC AGA TGG GCT GGC ATG 35           GGA AGG
AGG CTG CTG CTG AGG TCG GTG CAG CTC CAC GAC TCT GGA AAC TAT TCA TGC TAC CGG
GCC 



GGC CGC CCA GCT GGG ACT GTG CAC TTG CTG GTG 40           GAT GTT CCC CCC
GAG GAG CCC CAG CTC TCC TGC TTC CGG AAG AGC CCC CTC AGC AAT GTT GTT TGT GAG
TGG GGT CCT CGG AGC ACC CCA TCC CTG ACG ACA AAG GCT GTG CTC TTG GTG AGG AAG
TTT CAG 45 AAC AGT CCG GCC GAA GAC TTC CAG GAG CCG TGC CAG TAT TCC CAG GAG
TCC CAG AAG TTC TCC TGC CAG TTA GCA GTC CCG GAG GGA GAC AGC TCT TTC 50
TAC ATA GTG TCC ATG TGC GTC GCC AGT AGT GTC GGG AGC -.AG TTC AGC AAA ACT
CAA ACC TTT CAG ,GT TGT GGA ATC TTG CAG CCT GAT CCG CCT GCC 55
- -    EP 0 326 474 B1 AAC ATC ACA GTC ACT GCC GTG GCC AGA AAC CCC CGC TGG
CTC AGT GTC ACC TGG CAA GAC CCC CAC TCC TGG AAC TCA TCT TTC TAC AGA CTA CGG
TTT 5 GAG CTC AGA TAT CGG GCT GAA CGG TCA AAG ACA TTC ACA ACA TGG ATG GTC
AAG GAC CTC CAG CAT CAC TGT GTC ATC CAC GAC GCC TGG AGC GGC CTG 10
AGG CAC GTG GTG CAG CTT CGT GCC CAG GAG GAG TTC GGG CAA GGC GAG TGG AGC GAG
TGG AGC CCG GAG GCC ATG GGC ACG CCT TGG ACA GAA TCC AGG AGT CCT CCA GCT GAG
AAC GAG GTG TCC ACC CCC ATG CAG GCA CTT ACT ACT AAT AAA GAC GAT GAT AAT ATT
CTC TTC AGA GAT TCT GCA AAT GCG ACA 20                 AGC  CTC CCA GTG CAA
GAT TCT TCT TCA GTA  CCA CTG CCC ACA TTC CTG GTT GCT GGA GGG AGC CTG GCC
TTC GGA ACG CTC CTC TGC ATT GCC ATT GTT CTG AGG TTC AAG AAG ACG TGG AAG CTG
CGG GCT 25                 CTG AAG GAA GGC AAG ACA AGC ATG CAT CCG CCG TAC
TCT TTG GGG CAG CTG GTC CCG GAG AGG CCT CGA CCC ACC CCA GTG CTT GTT CCT CTC
ATC TCC 30                 CCA CCG GTG TCC CCC AGC AGC  CTG GGG TCT GAC ATT
ACC TCG AGC CAC AAC CGA CCA GAT GCC AGG GAC CCA CGG AGC CCT TAT GAC ATC AGC
AAT ACA 35                 GAC TAC TTC TTC  CCC AGA. (3'-terminal) or DNA
complementary to, or hybridising to, the nucleotide sequence (Y). 



40 9. DNA according to claim 7 which is operatively linked to other DNA
sequences which regulate the expression of the former DNA. 10. An
expression vector containing DNA according to any of claims 7 to 9. 45 11.
A host organism transformed with an expression vector according the claim
10. 12. A process for the production of a receptor protein for human B cell
stimulatory factor-2, capable of specifically binding the human B cell
stimulatory factor-2, the process comprising culturing a host 50
organism according to claim 11 in a medium to produce the receptor protein
and recovering the receptor protein from the culture. 13. An antibody
capable of specifically reacting with a protein according to any of claims
1 to 6. 65 14. A hybridoma capable of producing an antibody according to
claim 13. 26    EP 0 325 474 B1 Claims for the following Contracting State:
ES 1. A process for preparing a receptor protein for human B cell
stimulating factor-2, the protein comprising: (a) a protein having the
amino acid sequence (I): 5 (N-terminal) Met Leu Ala Val Gly Cys Ala Lou Leu
Ala Ala 10           Leu Leu Ala Ala Pro Gly Ala Ala LQu Ala Pro Arg Arg
Cys Pro Ala Gln Glu Val Ala Arg Gly Val Leu Thr Ser Leu Pro Gly Asp Ser Val
Thr Leu Thr Cys Pro Gly Val Glu Pro Glu Asp Asn 15           Ala Thr Val
His Trp Val Lau Arg Lys Pro Ala Ala Gly Ser His Pro Ser Arg Trp Ala Gly Met
Gly Arg Arg Leu Leu Leu Arg Ser Val Gln Lou 20           His Asp Ser Gly
Asn Tyr Ser Cys Tyr Arg Ala Gly Arg Pro Ala Gly Thr Val His Lou Leu Val Asp
Val Pro Pro Glu Glu Pro Gln Lau Ser Cys 25           Phe Arg Lys Ser Pro
Leu Ser Asn Val Val Cys Glu Trp Gly Pro Arg Ser Thr Pro Ser Lou Thr Thr Lys
Ala Val Leu Leu Val Arg Lys Phe Gln Asn Ser Pro Ala Glu Asp Phe Gln Glu Pro
Cys 30 SO        Gln Tyr Ser Gln Glu Ser Gln Lys Phe Ser Cys Gln Leu Ala
Val Pro Glu Gly Asp Ser Ser Phe Tyr Ile Val Ser Met Cys Val Ala Ser Ser Val
35           Gly Ser Lys Phe Ser Lys Thr Gln Thr Phe Gln Gly Cys Gly Ile
Leu Gln Pro Asp Pro Pro Ala Asn Ile ''hr Val Thr Ala Val Ala Arg Asn Pro 



40           Arg Trp _eu Ser Val Thr Trp Gln Asp Pro His Ser Trp Asn Ser
Ser Phe Tyr Arg Lou Arg Phe Glu Leu Arg Tyr Arg Ala Glu Arg Ser Lys Thr Phe
Thr rhr Trp Met Val Lys Asp Leu Gln His 45            His Cys ;Val Ile His
Asp Ala Trp Ser Gly Leu Arg His I;al Val Gln Leu Arg Ala Gln Glu Glu ?he
Gly .,ln Gly Glu Trp Ser Glu Trp Ser Pro 50 55 27             I
11111111111111111111111 L  11 l    EP 0 325 474 B1 Glu Ala '{et Gly Thr Pro
Trp Thr Glu Ser Arg Ser Pro Pro Ala Glu Asn Glu Val Ser Thr Pro 5
Met Gln Ala Leu Thr Thr Asn Lys Asp Asp Asp Asn Ile Lau Phe Arg Asp Ser Ala
Asn Ala Thr Ser Leu Pro Val Gln Asp Ser Ser Ser Val Pro Leu Pro Thr Phe Leu
Val Ala Gly Gly Ser Lou Ala Phe Gly Thr Leu Leu Cys Ile Ala Ile Val Leu Arg
Phe Lys Lys Thr Trp Lys Leu Arg Ala Lou Lys Glu Gly Lys Thr Ser Met His Pro
Pro Tyr Ser Lou Gly Gln Leu Val Pro Glu Arg Pro Arg Pro Thr Pro Val Leu Val
Pro Leu Ile Ser Pro Pro Val Ser Pro Ser Ser Lou Cly Ser Asp 20
Asn Thr Ser Ser His Asn Arg Pro Asp Ala Arg Asp Pro Arg Ser Pro Tyr Asp Ile
Ser Asn Thr Asp Tyr Phe Phe Pro Arg, 25
(C-terminal) (b) a protein wherein one or more amino acid residues have
been deleted from the amino acid sequence (I); 30        (c) a protein
wherein one or more amino acid residues have been added to the amino acid
sequence (1) maintaining the biological activity of the native protein; or
(d) a protein wherein one or more amino acid residues have been replaced by
one or more other amino acid residues; the protein being capable of
specifically binding to the human B cell stimulating factor-2; 35      the
process comprising culturing a host organism expressing DNA coding for the
receptor protein. 2. A process according to claim 1 wherein the protein
comprises the amino acid sequence (I) from which amino acid residues near
the N-terminal are deleted. 40   . A process according to claim 1 or 2
wherein the protein comprises the following amino acid sequence (II): 45 



50 55    EP 0 325 474 BI (N-terminal) Met Leu Ala Val Gly Cys Ala Leu Lau
Ala Ala Leu Leu Ala Ala Pro Gly Ala Ala Lau Ala Pro Arg Arg Cys Pro Ala Val
Asp Val Pro Pro Glu Glu Pro Gln Lou Ser Cys Phe Arg Lys Ser Pro Leu Ser Asn
Val Val Cys Glu Trp Gly Pro Arg Ser Thr Pro Ser Lou Thr Thr Lys Ala Val Lou
Leu Val Arg Lys Phe Gln Asn Ser Pro Ala Glu Asp Phe Gln Glu Pro Cys Gln Tyr
Ser Gln Glu 75           Ser Gln Lys Phe Ser Cys Gln Leu Ala Val Pro Glu
Gly Asp Ser Ser Phe Tyr 1le Val Ser Met Cys Val Ala Ser Ser Val Gly Ser Lys
Phe Ser 20           Lys Thr Gln Thr Phe Gln Gly Cys Gly Ile Leu Gln Pro
Asp Pro Pro Ala Asn Ile Thr Val Thr Ala Val Ala Arg Asn Pro Arg Trp Lau Ser
Val Thr Trp Gln Asp Pro His Ser Trp Asn Ser Ser 25 Phe Tyr Arg Leu Arg Phe
Glu Leu Arg Tyr Arg Ala Glu Arg Ser Lys Thr Phe Thr Thr Trp Met Val Lys Asp
Leu Gln His His Cys Val Ile His 30           Asp Ala Trp Ser Gly Leu Arg
His Val Val Gln Leu Arg Ala Gln Glu Glu Phe Gly Gln Gly Glu Trp Ser Glu Trp
Ser Pro Glu Ala Met Gly Thr 35 40 45 50 55    EP 0 325 474 Bi Pro Trp 'Thr
Glu Ser Arg Ser Pro Pro Ala Glu Asn Glu Val Ser Thr Pro Met Gln Ala Leu Thr
5           Thr Asn Lys Asp Asp Asp Asn Ile Leu Phe Arg Asp Ser Ala Asn Ala
Thr Ser Leu Pro Val Gln Asp Ser Ser Ser Val Pro Leu Pro Thr Phe Lou 



Val Ala Gly Gly Ser Leu Ala Phe Gly Thr Leu 10 Lau Cys Ile Ala Ile Val Leu
Arg Phe Lys Lys Thr Trp _ys Leu Arg Ala Lau Lys Glu Gly Lys Thr Ser Met His
Pro Pro Tyr Ser Lou Gly Gln 15          Leu Val Pro Glu Arg Pro Arg Pro Thr
Pro Val Leu Val Pro Leu Ile Ser Pro Pro Val Ser Pro Ser Ser Leu Gly Ser Asp
Asn Thr Ser Ser His 20          Asn Arg Pro Asp Ala Arg Asp Pro Arg Ser Pro
Tyr Asp Ile Ser Asn Thr Asp Tyr Phe Phe Pro Arg. (C-terminal) 25 4. A
process according to any preceding claim wherein the protein comprises the
amino acid sequence (I) from which amino acid residues at the C-terminal
have been deleted. j30 5   A process according to claim 4 wherein the
protein comprises the following amino acid sequence (Ill): (N-terminal) 35
Met Lau Ala Val Gly Cys Ala Lou Lau Ala Ala Leu Leu Ala Ala Pro Gly Ala Ala
Leu Ala Pro Arg Arg Cys Pro Ala Gln Glu Val Ala Arg Gly 40          Val Lou
Thr Ser Leu Pro Gly Asp Ser Val Thr Leu Thr Cys Pro Gly Val Glu Pro Glu Asp
Asn Ala Thr Val His Trp Val Lou Arg Lys Pro Ala Ala Gly Ser His Pro Ser Arg
Trp Ala Gly Met 45          Gly Arg Arg Lou Leu Lou Arg Ser Val Gln Lou His
Asp Ser Gly Asn Tyr Ser Cys Tyr Arg Ala 50 55    EP 0 325 474 B1 Gly Arg
Pro Ala Gly Thr Val His Leu Leu Val Asp Val Pro Pro Glu Glu Pro Gln Leu Ser
Cys 5           Phe Arg Lys Ser Pro Leu Ser Asn Val Val Cys Glu Trp Gly Pro
Arg Ser Thr Pro Ser Leu Thr Thr Lys Ala Val Lau Leu Val Arg Lys Phe Gln 10
Asn Ser Pro Ala Glu Asp Phe Gln Glu Pro Cys Gin Tyr Ser Gln Glu Ser Gln Lys
Phe Ser Cys Gln Leu Ala Val Pro Glu Gly Asp Ser Ser Phe Tyr Ile Val Ser Met
Cys Val Ala Ser Ser Val 18 



Gly Ser Lys Phe Ser Lys Thr Gln Thr Phe Gin Gly Cys Gly Ile Leu Gln Pro Asp
Pro Pro Ala Asn Ile Thr Val Thr Ala Val Ala Arg Asn Pro 20           Arg
Trp Leu Ser Val Thr Trp Gln Asp Pro His Ser Trp Asn Ser Ser Phe Tyr Arg Leu
Arg Phe Glu Leu Arg Tyr Arg Ala Glu Arg Ser Lys Thr 25           Phe Thr
Thr Trp Met Val Lys Asp Leu Gln His His Cys Val Ile His Asp Ala Trp Ser Gly
Leu Arg His Val Val Gln Leu Arg Ala Gln Glu Glu Phe Gly Gln Gly Glu Trp Ser
Glu Trp Ser Pro Glu Ala Met Gly Thr Pro Trp Thr Glu Ser Arg Ser Pro Pro
Val. (C-terminal) 36 6. A process according to claim 4 wherein the protein
comprises the amino acid sequence (IV): 40 (N-terminal) Met Leu Ala Val Gly
Cys Ala Leu Leu Ala Ala Leu Leu Ala Ala Pro Gly Ala Ala Lou Ala Pro 45 Arg
Arg Cys Pro Ala Gln Glu Val Ala Arg Gly Val Leu Thr Ser Leu Pro Gly Asp Ser
Val Thr Leu Thr Cys Pro Gly Val Glu Pro Glu Asp Asn 50           Ala Thr
Val His Trp Val Leu Arg Lys Pro Ala 58    EP 0 325 474 B1 Ala Gly Ser His
Pro Ser Arg Trp Ala Gly Met Gly Arg Arg Leu Leu Lou Arg Ser Val Gln Lou 5
His Asp Ser Gly Asn Tyr Ser Cys Tyr Arg Ala Gly Arg Pro Ala Gly Thr Val His
Lou Leu Val Asp Val Pro Pro Glu Glu Pro Gln Leu Ser Cys 10          Phe Arg
Lys Ser Pro Leu Ser Asn Val Val Cys Glu Trp Gly Pro Arg Ser Thr Pro Ser Leu
Thr Thr Lys Ala Val Leu Leu Val Arg Lys Phe Gln Asn Ser Pro Ala Glu Asp Phe
Gln Glu Pro Cys 16 Gln Tyr Ser GIn Glu Ser Gln Lys Phe Ser Cys Gln Leu Ala
Val Pro Glu Gly Asp Ser Ser Phe Tyr Ile Val Ser Met Cys Val Ala Ser Ser Val
20           Gly Ser Lys Phe Ser Lys Thr Gln Thr Phe Gln 



Gly Cys Gly Ile Leu GIn Pro Asp Pro Pro Ala Asn Ile Thr Val Thr Ala Val Ala
Arg Asn Pro 25           Arg Trp Leu Ser Val Thr Trp Gln Asp Pro His Ser
Trp Asn Ser Ser Phe Tyr Arg Leu Arg Phe Glu Leu Arg Tyr Arg Ala Glu Arg Ser
Lys Thr Phe Thr Thr Trp Met Val Lys Asp Leu Gln His His Cys Val Ile His Asp
Ala Trp Ser Gly Lou Arg His Val Val Gin Leu Arg Ala Gln Glu Glu Phe Gly Gln
Gly Glu Trp Ser Glu Trp Ser Pro 36           Glu Ala Met Gly Thr Pro Trp
Thr Glu Ser Arg Ser Pro Pro Ala Glu Asn Glu Val Ser Thr Pro Met GIn Ala Leu
Thr Thr Asn Lys Asp Asp Asp 40           Asn Ile Leu. (C-terminal) 45 7. A
process for preparing DNA coding for a protein produceable by a process as
defined In any of claims 1 to 6, the process comprising coupling
nucleotides and/or oligonucleotides together. so 55    EP 0 325 474 B1 8. A
process according to claim 7 comprising coupling the following nucleotides
(V) together: (5r-terminal) 5           ATG CTG GCC GTC GGC TGC GCG CTG CTG
GCT GCC CTG CTG GCC GCG CCG GGA GCG GCG CTG GCC CCA AGG CGC TGC CCT GCG CAG
GAG GTG GCA AGA GGC 10          GTG CTG ACC AGT CTG CCA GGA GAC AGC GTG ACT
CTG ACC TGC CCG GGG GTA GAG CCG GAA GAC AAT GCC ACT GTT CAC TGG GTG CTC AGG
AAG CCG GCT GCA GGC TCC CAC CCC AGC AGA TGG GCT GGC ATG 15 GGA AGG AGG CTG
CTG CTG AGG TCG GTG CAG CTC CAC GAC TCT GGA AAC TAT TCA TGC TAC CGG GCC GGC
CGC CCA GCT GGG ACT GTG CAC TTG CTG GTG 20          GAT GTT CCC CCC GAG GAG
CCC CAG CTC TCC TGC TTC CGG AAG AGC CCC CTC AGC AAT GTT GTT TGT GAG TGG GGT
CCT CGG AGC ACC CCA TCC CTG ACG 25          ACA AAG GCT GTG CTC TTG GTG AGG
AAG TTT CAG AAC AGT CCG GCC GAA GAC TTC CAG GAG CCG TGC CAG TAT TCC CAG GAG
TCC CAG AAG TTC TCC TGC CAG TTA GCA GTC CCG GAG GGA GAC AGC TCT TTC TAC ATA
GTG TCC ATG TGC GTC GCC AGT AGT GTC 



GGG AGC AAG TTC AGC AAA ACT CAA ACC TTT CAG GGT TGT GGA ATC TTG CAG CCT GAT
CCG CCT GCC 35          AAC ATC ACA GTC ACT GCC GTG GCC AGA AAC CCC CGC TGG
CTC AGT GTC ACC TGG CAA GAC CCC CAC TCC TGG AAC TCA TCT TTC TAC AGA CTA CGG
TTT 40           GAG CTC AGA TAT CGG GCT GAA CGG TCA AAG ACA TTC ACA ACA
TGG ATG GTC AAG GAC CTC CAG CAT CAC TGT GTC ATC CAC GAC GCC TGG AGC GGC CTG
AGG CAC GTG GTG CAG CTT CGT GCC CAG GAG GAG 45           TTC GGG CAA GGC
GAG TGG AGC GAG TGG AGC CCG GAG GCC ATG GGC ACG CCT TGG ACA GAA TCC AGG AGT
CCT CCA GCT GAG AAC GAG GTG TCC ACC CCC 50           ATG CAG GCA CTT ACT
ACT AAT AAA GAC GAT GAT AAT ATq C-TC TTC AGA GAT TCT GCA AAT GCG ACA 56 33
1111111 111111 111111111111111 *    C    L    M    S    *    EP 0 325 474
BI AGC CTC CCA GTG CAA GAT TCT TCT TCA GTA CCA CTG CCC ACCA TTC CTG GTT GCT
GGA GGG AGC CTG GCC TTC GGA ACG CTC CTC TGC ATT GCC ATT GTT 5 CTG AGG TTC
AAG AAG ACG TGG AAG CTG CGG GCT CTG AAG GAA GGC AAG ACA AGC ATG CAT CCG CCG
TAC TCT TTG GGG CAG CTG GTC CCG GAG AGG CCT 10                  CGA CCC ACC
CCA GTG CTT GTT CCT CTC ATC TCC CCA CCG GTG TCC CCC AGC AGC CTG GGG TCT GAC
ATT ACC TCG AGC CAC AAC CGA CCA GAT GCC AGG 15                  GAC CCA CGG
AGC CCT TAT GAC ATC AGC AAT ACA GAC TAC TTC TTC CCC AGA. (3'-terminal) 20
or coupling nucleotides together to form DNA complementary to, or
hybridising to, the nucleotide sequence (V). 9  A process according to
claim 7 comprising operatively linking the DNA to other DNA sequences which
25     regulate the expression of the former DNA. 10. A process for the
preparation of an expression vector containing DNA preparable by a process
according to any of claims 7 to 9, the process comprising coupling
successive nucleotides together, and/or ligating oligo-and/or
poly-nucleotides. 



90 11. A process for the preparation of a host organism, the process
comprising transforming an organism with an expression vector preparable
according to claim 10. 12. A process for production of a receptor protein
for human B cell stimulatory factor-2, capable of 35     specifically
binding the human B cell stimulatory factor-2, the process comprising
culturing a host organism preparable by a process according to claim 11 in
a medium to produce the receptor protein and recovering the receptor
protein from the culture. I. A process for preparing antibody capable of
specifically reacting with a protein preparable according to 40      any of
claims 1 to 6, the process comprising harvesting the antibody from an
immunised animal or from a hybridoma cell. 14. A process for preparing a
hybridoma capable of producing an antibody capable of specifically reacting
with a protein preparable according to any one of claims 1 to 6, the
process comprising fusing an 45      antibody-producing cell with a myeloma
cell. 50 55 34 *   C   L   M   S    I    EP0325474B1 PatentansprUche
PatentansprUche fUr folgende Vertragsstaaten: AT, BE, CH, DE, FR, GB, IT,
Li, NL, SE 1. Ein isoliertes Rezeptorprotein flr den menschlichen B-Zell
stimulierenden Faktor 2, enthaltend 5     a) ein Protein der
Aminosgurensequenz (1): (N-terminal) 10           Met Leu Ala Val Gly Cys
Ala Leu Leu Ala Ala Leu Leu Ala Ala Pro Gly Ala Ala Leu Ala Pro Arg Arg Cys
Pro Ala Gln Glu Val Ala Arg Gly 1s           Val Leu Thr Ser Leu Pro Gly
Asp Ser Val Thr Leu Thr Cys Pro Gly Val Glu Pro Glu Asp Asn Ala Thr Val His
Trp Val Leu Arg Lys Pro Ala 20           Ala Gly Ser His Pro Ser Arg Trp
Ala Gly Met Gly Arg Arg Leu Leu Leu Arg Ser Val Gln Leu His Asp Ser Gly Asn
Tyr Ser Cys Tyr Arg Ala Gly Arg Pro Ala Gly Thr Val His Leu Leu Val 25
Asp Val Pro Pro Glu Glu Pro Gln Leu Ser Cys Phe Arg Lys Ser Pro Leu Ser Asn
Val Val Cys Glu Trp Gly Pro Arg Ser Thr Pro Ser Leu Thr 30           Thr
Lys Ala Val Leu Leu Val Arg Lys Phe Gln Asn Ser Pro Ala Glu Asp Phe Gln Glu
Pro Cys Gln Tyr Ser Gln Glu Ser Gln Lys Phe Ser Cys 35           Gln Leu
Ala Val Pro Glu Gly Asp Ser Ser Phe 



Tyr Ile Val Ser Met Cys Val Ala Ser Ser Val Gly Ser Lys Phe Ser Lys Thr Gln
Thr Phe Gln Gly Cys Gly Ile Leu Gln Pro Asp Pro Pro Ala 40 Asn Ile Thr Val
Thr Ala Val Ala Arg Asn Pro Arg Trp Leu Ser Val Thr Trp Gln Asp Pro His Ser
Trp Asn Ser Ser Phe Tyr Arg Leu Arg Phe 45           Glu Leu Arg Tyr Arg
Ala Glu Arg Ser Lys Thr Phe Thr Thr Trp Met Val Lys Asp Leu Gln His His Cys
Val Ile His Asp Ala Trp Ser Gly Leu 60           Arg His Val Val Gln Leu
Arg Ala Gln Glu Glu 55 35~~... -~~~~~~11 4i;'1 I    EP 0 325 474 Bi Phe Gly
Gln Gly Glu Trp Ser Glu Trp Ser Pro Glu Ala Met Gly Thr Pro Trp Thr Glu Ser
Arg 5                  Ser Pro Pro Ala Glu Asn Glu Val Ser Thr Pro. Met Gln
Ala Leu Thr Thr Asn Lys Asp Asp Asp Asn Ile Leu Phe Arg Asp Ser Ala Asn Ala
Thr Ser Leu Pro Val Gln Asp Ser Ser Ser Val Pro 10 Leu Pro Thr Phe Leu Val
Ala Gly Gly Ser Leu Ala Phe Gly Thr Leu Leu Cys Ile Ala Ile Val Leu Arg Phe
Lys Lys Thr Trp Lys Leu Arg Ala 15                 Leu Lys Glu Gly Lys Thr
Ser Met His Pro Pro Tyr Ser Leu Gly Gln Leu Val Pro Glu Arg Pro Arg Pro Thr
Pro Val Leu Val Pro Leu Ile Ser 20                  Pro Pro Val Ser Pro Ser
Ser Leu Cly Ser Asp Asn Thr Ser Ser His Asn Arg Pro Asp Ala Arg Asp Pro Arg
Ser Pro Tyr Asp Ile Ser Asn Thr 2S                 Asp Tyr Phe Phe Pro Arg,
(C-terminal) b) ein Protein, worin ein oder mehrere Aminosaurereste aus der
Sequenz (I) ausgeschnitten sind, 30        c) ein Protein, worin ein oder
mehrere Aminosgurereste zu der Sequenz (I) hinzugefUgt worden sind oder d)
ein Protein, worin ein oder mehrere Aminosiurereste durch eine oder mehrere
andere Aminosgu- rereste ersetzt worden sind und das Protein zum
spezifischen Binden an den menschlichen B-Zell stimulierenden Faktor 2
beffhigt ist. 35 



2. Ein Protein nach Anspruch 1, das die Aminosiuresequenz (I) enth~lt, aus
der die Aminosiurereste nahe dem N-terminalen Ende abgetrennt sind. 40 45
50 55 36                 I IIIIII hu1l IN   ii II!    EP 0 325 474 B1 3 Ein
Protein nach Anspruch 1 odor 2, enthaltend die Aminosguresequenz (11):
(N-terminal) 8 Met Leu Ala Val Gly Cys Ala Leu Leu Ala Ala Leu Leu Ala Ala
Pro Gly Ala Ala Leu Ala Pro 10         Arg Arg Cys Pro Ala Val Asp Val Pro
Pro Glu Glu Pro Gln Leu Ser Cys Phe Arg Lys Ser Pro Leu Ser Asn Val Val Cys
Glu Trp Gly Pro Arg Ser Thr Pro Ser Leu Thr Thr Lys Ala Val Leu 15 Leu Val
Arg Lys Phe Gln Asn Ser Pro Ala Glu Asp Phe Gln Glu Pro Cys Gln Tyr Ser Gln
Glu Ser Gln Lys Phe Ser Cys Gln Leu Ala Val Pro 20          Glu Gly Asp Ser
Ser Phe Tyr Ile Val Ser Net Cys Val Ala Ser Ser Val Gly Ser Lys Phe Ser Lys
Thr Gln Thr Phe Gln Gly Cys Gly Ile Leu 25          GIn Pro Asp Pro Pro Ala
Asn Ile Thr Val Thr Ala Val Ala Arg Asn Pro Arg Trp Leu Ser Val Thr Trp Gln
Asp Pro His Ser Trp Asn Ser Ser Phe Tyr Arg Leu Arg Phe Glu Leu Arg Tyr Arg
Ala Glu Arg Ser Lys Thr Phe Thr Thr Trp Met Val Lys Asp Leu Gln His His Cys
Val Ile His Asp Ala Trp Ser Gly Leu Arg His Val Val Gln 35          Leu Arg
Ala Gln Glu Glu Phe Gly Gln Gly Glu Trp Ser Glu Trp Ser Pro Glu Ala Met Gly
Thr Pro Trp Thr Glu Ser Arg Ser Pro Pro Ala Glu 40          Asn Glu Val Ser
Thr Pro Met Gln Ala Leu Thr Thr Asn Lys Asp Asp Asp Asn Ile Leu Phe Arg Asp
Ser Ala Asn Ala Thr Ser Leu Pro Val Gln 45          Asp Ser Ser Ser Val Pro
Leu Pro Thr Phe Leu Val Ala Gly Gly Ser Leu Ala Phe Gly Thr Leu Leu Cys Ile
Ala Ile Val Leu Arg Phe Lys Lys 



Thr Trp Lys Leu Arg Ala Leu Lys Glu Gly Lys 50           Thr Ser Met His
Pro Pro Tyr Ser Leu Gly Gln Leu Val Pro Glu Arg Pro Arg Pro Thr Pro Val Leu
Val Pro Leu Ile Ser Pro Por Val Ser Pro 65    EP 0 325 474 B1 Ser Ser Leu
Gly Ser Asp Asn Thr Ser Ser His Asn Arg Pro Asp Ala Arg Asp Pro Arg Ser Pro
5          Tyr Asp Ile Ser Asn Thr Asp Tyr Phe Phe Pro Arg. (C-terminal) 10
4. Ein Protein nach einem der vorhergehenden Ansprfche, worin das Protein
die Arninosturesequenz (I) aufweist, von der Aminosgurereste am
0-terminalen Ende abgetrennt sind. 15 5. Ein Protein nach Anspruch 4 mit
der Aminosduresequenz (Ill): (N-terminal) 20      Met Leu Ala Val Gly Cys
Ala Leu Leu Ala Ala Leu Leu Ala Ala Pro Gly Ala Ala Leu Ala Pro Arg Arg Cys
Pro Ala Gln Glu Val Ala Arg Gly 25      Val Leu Thr Ser Leu Pro Gly Asp Ser
Val Thr Leu Thr Cys Pro Gly Val Glu Pro Glu Asp Asn Ala Thr Val His Trp Val
Leu Arg Lys Pro Ala 30      Ala Gly Ser His Pro Ser Arg Trp Ala Gly Met Gly
Arg Arg Leu Leu Leu Arg Ser Val Gln Leu His Asp Ser Gly Asn Tyr Ser Cys Tyr
Arg Ala Gly Arg Pro Ala Gly Thr Val His Leu Leu Val Asp Val Pro Pro Glu Glu
Pro Gln Leu Ser Cys Phe Arg Lys Ser Pro Leu Ser Asn Val Val Cys Glu Trp Gly
Pro Arg Ser Thr Pro Ser Leu Thr 40      Thr Lys Ala Val Leu Leu Val Arg Lys
Phe Gln Asn Ser Pro Ala Glu Asp Phe Gin Glu Pro Cys Gln Tyr Ser Gln Glu Ser
Gln Lys Phe Ser Cys Gln Leu Ala Val Pro Glu Gly Asp Ser Ser Phe Tyr Ile Val
Ser Met Cys Val Ala Ser Ser Val Gly Ser Lys Phe Ser Lys Thr Gln Thr Phe Gln
Gly Cys Gly Ile Leu Gln Pro Asp Pro Pro Ala Asn Ile Thr Val Thr Ala Val Ala
Arg Asn Pro 55 38                 1111111111111111111111 111 *    C    L
N    S    * 



EP 0 325 474 B1 Arg Trp Leu Ser Val Thr Trp Gln Asp Pro His Ser Trp Asn Ser
Ser Phe Tyr Arg Leu Arg Ph e 5           Glu Leu Arg Tyr Arg Ala Glu Arg
Ser Lys Thr Phe Thr Thr Trp Met Val Lys Asp Leu Gln His His Cys Val Ile His
Asp Ala Trp Ser Gly Leu Arg His Val Val Gln Leu Arg Ala Gln Glu Glu 10 Phe
Gly Gln Gly Glu Trp Ser Glu Trp Ser Pro Glu Ala Met Gly Thr Pro Trp Thr Glu
Ser Arg Ser Pro Pro Val. 15          (C-terrminal) 6. Ein Protein nach
Anspruch 4 mit der Aminosluresequenz (IV): 20 (N-terminal) Met Leu Ala Val
Gly Cys Ala Lou Leu Ala Ala 25 Leu Lou Ala Ala Pro Gly Ala Ala Lou Ala Pro
Arg Arg Cys Pro Ala Gln Glu Val Ala Arg Gly Val Lou Thr Ser Lou Pro Gly Asp
Ser Val Thr 30          Lou Thr Cys Pro Gly Val Glu Pro Glu Asp Asn Ala Thr
Val His Trp Val Lou Arg Lys Pro Ala Ala Gly Ser His Pro Ser Arg Trp Ala Gly
Met 35          Gly Arg Arg Lou Leu Lou Arg Ser Val Gln Lou His Asp Ser Gly
Asn Tyr Ser Cys Tyr Arg Ala Gly Arg Pro Ala Gly Thr Val His Lou Lou Val Asp
Val Pro Pro Glu Glu Pro Gln Lou Ser Cys Phe Arg Lys Ser Pro Leu Ser Asn Val
Val Cys Glu Trp Gly Pro Arg Ser Thr Pro Ser Lou Thr Thr Lys Ala Val Lou Lou
Val Arg Lys Phe Gln 45           Asn Ser Pro Ala Glu Asp Phe Gln Glu Pro
Cys Gin Tyr Ser Gln Glu Ser Gln Lys Phe Ser Cys Gln Lou Ala Val Pro Glu Gly
Asp Ser Ser Phe 50           Tyr Ile Val Ser Met Cys Val Ala Ser Ser Val
Gly Ser Lys Phe Ser Lys Thr Gln Thr Phe Gln Gly Cys Gly Ile Lou Gln Pro Asp
Pro Pro Ala 55           Asn Ile Thr Val Thr Ala Val Ala Arg Asn Pro 39
I1111111111 Hlill 111111 1I  



EP 0 326 474 BI Arg Trp Leu Ser Val Thr Trp Gln Asp Pro His Ser Trp Asn Ser
Ser Phe Tyr Arg Leu Arg Phe 5          Glu Leu Arg Tyr Arg Ala Glu Arg Ser
Lys Thr Phe Thr Thr Trp Met Val Lys Asp Leu Gln His His Cys Val Ile His Asp
Ala Trp Ser Gly Leu Arg His Val Val GIn Leu Arg Ala Gln Glu Glu 10 Phe Gly
Gln Gly Glu Trp Ser Glu Trp Ser Pro Glu Ala Met Gly Thr Pro Trp Thr GlU Ser
Arg Ser Pro Pro Ala Glu Asn Glu Val Ser Thr Pro 15         Met Gln Ala Leu
Thr Thr Asn Lys Asp Asp Asp Asn Ile Leu. (C-terminal) 20 7. DNA, die fUr
ein Protein nach einem der AnsprUche 1 bis 6 kodiert. 8. DNA nach Anspruch
7 der folgenden Nukleotidsequenz (M): 25 (5'-terminal) 30          ATG CTG
GCC GTC GGC TGC GCG CTG CTG GCT GCC CTG CTG GCC GCG CCG GGA GCG GCG CTG GCC
CCA AGG CGC TGC CCT GCG CAG GAG GTG GCA AGA GGC GTG CTG ACC AGT CTG CCA GGA
GAC AGC GTG ACT 35 CTG ACC TGC CCG GGG GTA GAG CCG GAA GAC AAT GCC ACT GTT
CAC TGG GTG CTC AGG AAG CCG GCT GCA GGC TCC CAC CCC AGC AGA TGG GCT GGC ATG
40          GGA AGG AGG CTG CTG CTG AGG TCG GTG CAC CTC CAC GAC TCT GGA AAC
TAT TCA TGC TAC CGG GCC GGC CGC CCA GCT GGG ACT GTG CAC TTG CTG GTG 46
GAT GTT CCC CCC GAG GAG CCC CAG CTC TCC TGC TTC CGG AAG AGC CCC CTC AGC AAT
GTT GTT TGT GAG TGG GGT CCT CGG AGC ACC CCA TCC CTG ACG ACA AAG GCT GTG CTC
TTG GTG AGG AAG TTT CAG 60 AAC AGT CCG GCC GAA GAC TTC CAG GAG CCG TGC CAG
TAT TCC CAG GAG TCC CAG AAG TTC TCC TGC 55 40   



EP 0 325 474 BI CAG TTA GCA GTC CCG GAG GGA GAC AGC TCT TTC TAC ATA GTG TCC
ATG TGC GTC GCC AGT AGT GTC 5             GGG AGC AAG TTC AGC AAA ACT CAA
ACC TTT CAG GGT TGT GGA ATC TTG CAG CCT GAT CCG CCT GCC AAC ATC ACA GTC ACT
GCC GTG GCC AGA AAC CCC CGC TGG CTC AGT GTC ACC TGG CAA GAC CCC CAC 10
TCC TGG AAC TCA TCT TTC TAC AGA CTA CGG TTT GAG CTC AGA TAT CGG GCT GAA CGG
TCA AAG ACA TTC ACA ACA TGG ATG GTC AAG GAC CTC CAG CAT 15             CAC
TGT GTC ATC CAC GAC GCC TGG AGC GGC CTG AGG CAC GTG GTG CAG CTT CGT GCC CAG
GAG GAG TTC GGG CAA GGC GAG TGG AGC GAG TGG AGC CCG 20             GAG GCC
ATG GGC ACG CCT TGG ACA GAA TCC AGG AGT CCT CCA GCT GAG AAC GAG GTG TCC ACC
CCC ATG CAG GCA CTT ACT ACT AAT AAA GAC GAT GAT AAT ATT CTC TTC AGA GAT TCT
GCA AAT GCG ACA 25 AGC CTC CCA GTG CAA GAT TCT TCT TCA GTA CCA CTG CCC ACA
TTC CTG GTT GCT GGA GGG AGC CTG GCC TTC GGA ACG CTC CTC TGC ATT GCC ATT GTT
30             CTG AGG TTC AAG AAG ACG TGG AAG CTG CGG GCT CTG AAG GAA GGC
AAG ACA AGC ATG CAT CCG CCG TAC TCT TTG GGG CAG CTG GTC CCG GAG AGG CCT 35
CGA CCC ACC CCA GTG CTT GTT CCT CTC ATC TCC CCA CCG GTG TCC CCC AGC AGC CTG
GGG TCT GAC ATT ACC TCG AGC CAC AAC CGA CCA GAT GCC AGG GAC CCA CGG AGC CCT
TAT GAC ATC AGC AAT ACA 40 GAC TAC TTC TTC CCC AGA. (3-terminal) 45    oder
DNA-Komplementares zu oder zur Hybridisierung mit der Nukleotidsequenz (V).
9. DNA nach Anspruch 7, die wirksam mit anderen DNA-Sequenzen, welche die
Expression der frihen DNA regeln, verbunden ist. 50 10. Ein
Expressionsvektor, der DNA gemiB einem der AnsprUche 7 bis 9 enthlit. 11.
Ein Wirtsorganismus, der mit dem Expressionsvektor nach Anspruch 10
transformiert ist. 12. Ein Verfahren zur Herstellung eines Rezeptorproteins
far den menschlichen B-Zell stimulierenden 55    Faktor 2, welches zum
spezifischen Binden des menschlichen B-Zell stimulierenden Faktor 2
befahigt ist, wobei das Verfahren das Kultivieren eines Wirtsorganismus
nach Anspruch 11 zur Herstellung des Rezeptorproteins in elnem Medium und
das Isolieren des Rezeptorproteins aus der Kultur umfasst. 41 1111111
111111 11111 1111111111 



EP 0 325 474 BI 19 Antikdrper, der zu spezifischen Reaktion mit einem
Protein nach einem der AnsprUche 1 bis 6 befdhigt ist. 14. Ein Hybridom,
das zur Bildung eines Antikarpers nach Anspruch 13 befghigt ist. 5
PatentansprUche fUr folgenden Vertragsstaat: ES 1. Ein Verfahren zur
Herstellung eines Rezoptorproteins fOr den menschlichen B-Zell
stimulierenden Faktor 2, wobei das Protein enthlit: 10    a) ein Protein
der Aminosluresequenz (I): (N-terminal) 18         Met Leu Ala Val Gly Cys
Ala Leu Leu Ala Ala Leu Leu Ala Ala Pro Gly Ala Ala Leu Ala Pro Arg Arg Cys
Pro Ala Gln Glu Val Ala Arg Gly 20          Val Leu Thr Ser Leu Pro Gly Asp
Ser Val Thr Leu Thr Cys Pro Gly Val Glu Pro Glu Asp Asn Ala Thr Val His Trp
Val Leu Arg Lys Pro Ala Ala Gly Ser His Pro Ser Arg Trp Ala Gly Met 25 Gly
Arg Arg Leu Leu Leu Arg Ser Val Gln Leu His Asp Ser Gly Asn Tyr Ser Cys Tyr
Arg Ala Gly Arg Pro Ala Gly Thr Val His Leu Leu Val 30          Asp Val Pro
Pro Glu Glu Pro Gln Leu Ser Cys Phe Arg Lys Ser Pro Leu Ser Asn Val Val Cys
Glu Trp Gly Pro Arg Ser Thr Pro Ser Leu Thr 35          Thr Lys Ala Val Leu
Leu Val Arg Lys Phe Gln Asn Ser Pro Ala Glu Asp Phe Gln Glu Pro Cys Gln Tyr
Ser Gln Glu Ser Gln Lys Phe Ser Cys 40          Gln Leu Ala Val Pro Glu Gly
Asp Ser Ser Phe Tyr Ile Val Ser Met Cys Val Ala Ser Ser Val Gly Ser Lys Phe
Ser Lys Thr Gln Thr Phe Gln Gly Cys Gly Ile Leu Gln Pro Asp Pro Pro Ala 45
Asn Ile Thr Val Thr Ala Val Ala Arg Asn Pro Arg Trp Leu Ser Val Thr Trp Gln
Asp Pro His Ser Trp Asn Ser Ser Phe Tyr Arg Leu Arg Phe 50          Glu Leu
Arg Tyr Arg Ala Glu Arg Ser Lys Thr Phe Thr Thr Trp Met Val Lys Asp Leu Gln
His His Cys Val Ile His Asp Ala Trp Ser Gly Leu 55          Arg His Val Val
GIn Leu Arg Ala Gln Glu Glu 42~~~~~~~~~~~~~~~~~~~~~~~ 



EP0325474B1 Phe Gly Gln Gly Glu Trp Ser Glu Trp Ser Pro Glu Ala Met Gly Thr
Pro Trp Thr Glu Ser Arg 5                    Ser Pro Pro Ala Glu Asn Glu
Val Ser Thr Pro Met Gin Ala Leu Thr Thr Asn Lys Asp Asp Asp Asn Ile Leu Phe
Arg Asp Ser Ala Asn Ala Thr 10                    Ser Leu Pro Val Gin Asp
Ser Ser Ser Val Pro Leu Pro Thr Phe Leu Val Ala Gly Gly Ser Leu Ala Phe Gly
Thr Leu Leu Cys Ile Ala Ile Val Leu Arg Phe Lys Lys Thr Trp Lys Leu Arg Ala
Leu Lys Glu Gly Lys Thr Ser Met His Pro Pro Tyr Ser Leu Gly Gln Leu Val Pro
Glu Arg Pro Arg Pro Thr Pro Val Leu Val Pro Leu Ile Ser 20
Pro Pro Val Ser Pro Ser Ser Leu Cly Ser Asp Asn Thr Ser Ser His Asn Arg Pro
Asp Ala Arg Asp Pro Arg Ser Pro Tyr Asp Ile Ser Asn Thr 25
Asp Tyr Phe Phe Pro Arg, (C-terminal) b) ein Protein, worin ein oder
mehrere Aminosdurereste aus der Sequenz (I) ausgeschniften sind, 30
C) ein Protein, worin ein oder mehrere Aminosdurereste zu der Sequenz (I)
hinzugeftgt worden sind oder d) ein Protein, worin ein oder mehrere
Aminosaurereste durch eine oder mehrere andere Aminosau- rereste ersetzt
worden sind und das Protein zum spezifischen Binden an den menschlichen
B-Zell stimulierenden Faktor 2 beflhigt ist, 35      wobei das Verfahren
das Kultivieren eines Wirtsorganismus umfasst, der die fOr das
Rezeptorprotein kodierende DNA exprimiert. 2.  Ein Verfahren nach Anspruch
1, worin das Protein die Aminosluresequenz (I) enthalt, aus der
Aminosgurereste nahe dem N-terminalen Ende abgetrennt sind. 40 45 50 55
EP 0 325 474 Bi 3 Verfahren nach Anspruch 1 oder 2, worin das Protein die
folgende Aminosluresequenz (11) enth~lt: (N-terminal) 6 Met Leu Ala Val Gly
Cys Ala Leu Leu Ala Ala 



Leu Leu Ala Ala Pro Gly Ala Ala Leu Ala Pro 10          Arg Arg Cys Pro Ala
Val Asp Val Pro Pro Glu Glu Pro Gln Leu Ser Cys Phe Arg Lys Ser Pro Leu Ser
Asn Val Val Cys Glu Trp Gly Pro Arg Ser Thr Pro Ser Leu Thr Thr Lys Ala Val
Leu Leu Val Arg Lys Phe Gln Asn Ser Pro Ala Glu Asp Phe Gln Glu Pro Cys Gln
Tyr Ser Gln Glu Ser Gln Lys Phe Ser Cys Gln Leu Ala Val Pro 20          Glu
Gly Asp Ser Ser Phe Tyr Ile Val Ser Met Cys Val Ala Ser Ser Val Gly Ser Lys
Phe Ser Lys Thr Gln Thr Phe Gln Gly Cys Gly Ile Leu 25          Gln Pro Asp
Pro Pro Ala Asn Ile Thr Val Thr Ala Val Ala Arg Asn Pro Arg Trp Leu Ser Val
Thr Trp Gln Asp Pro His Ser Trp Asn Ser Ser Phe Tyr Arg Leu Arg Phe Glu Leu
Arg Tyr Arg 30          Ala Glu Arg Ser Lys Thr Phe Thr Thr Trp Met Val Lys
Asp Leu Gin His His Cys Val Ile His Asp Ala Trp Ser Gly Leu Arg His Val Val
Gln 35          Leu Arg Ala Gln Glu Glu Phe Gly Gln Gly Glu Trp Ser Glu Trp
Ser Pro Glu Ala Met Gly Thr Pro Trp Thr Glu Ser Arg Ser Pro Pro Ala Glu 40
Asn Glu Val Ser Thr Pro Met Gln Ala Leu Thr Thr Asn Lys Asp Asp Asp Asn Ile
Leu Phe Arg Asp Ser Ala Asn Ala Thr Ser Leu Pro Val Gln Asp Ser Ser Ser Val
Pro Leu Pro Thr Phe Leu 45 Val Ala Gly Gly Ser Leu Ala Phe Gly Thr Leu Leu
Cys Ile Ala Ile Val Leu Arg Phe Lys Lys Thr Trp Lys Leu Arg Ala Leu Lys Glu
Gly Lys 50 55    EP 0 325 474 B1 Thr Ser Met His Pro Pro Tyr Ser Leu Gly
Gln Leu Val Pro Glu Arg Pro Arg Pro Thr Pro Val 5           Leu Val Pro Leu
Ile Ser Pro Por Val Ser Pro Ser Ser Leu Gly Ser Asp Asn Thr Ser Ser His Asn
Arg Pro Asp Ala Arg Asp Pro Arg Ser Pro Tyr Asp Ile Ser Asn Thr Asp Tyr Phe
Phe Pro 10 Arg. 



(C-terminal) 15 4.  Ein Verfahren nach einem vorhergehenden Anspruch, worin
das Protein die Aminosduresequenz (I) enthilt, aus der Aminosgurereste am
C-terminalen Ende ausgeschnitten sind. 5. Ein Verfahren nach Anspruch 4,
worin das Protein die folgende Aminosduresequenz (111) enth~lt: 20
(N-terminal) 25         Met Leu Ala Val Gly Cys Ala Leu Leu Ala Ala Leu Leu
Ala Ala Pro Gly Ala Ala Leu Ala Pro Arg Arg Cys Pro Ala Gln Glu Val Ala Arg
Gly Val Leu Thr Ser Leu Pro Gly Asp Ser Val Thr 30         Leu Thr Cys Pro
Gly Val Glu Pro Glu Asp Asn Ala Thr Val His Trp Val Leu Arg Lys Pro Ala Ala
Gly Ser His Pro Ser Arg Trp Ala Gly Met 35         Gly Arg Arg Leu Leu Leu
Arg Ser Val Gln Leu His Asp Ser Gly Asn Tyr Ser Cys Tyr Arg Ala Gly Arg Pro
Ala Gly Thr Val His Leu Leu Val 40         Asp Val Pro Pro Glu Glu Pro Gln
Leu Ser Cys Phe Arg Lys Ser Pro Leu Ser Asn Val Val Cys Glu Trp Gly Pro Arg
Ser Thr Pro Ser Leu Thr Thr Lys Ala Val Leu Leu Val Arg Lys Phe Gln Asn Ser
Pro Ala Glu Asp Phe Gln Glu Pro Cys Gln Tyr Ser Gln Glu Ser Gln Lys Phe Ser
Cys Gln Leu Ala Val Pro Glu Gly Asp Ser Ser Phe 50         Tyr Ile Wal Ser
Met Cys Val Ala Ser Ser Val 55 46  I 1  11111 IL 1fl1I 1lI1! D I!11    EP 0
325 474 B1 Gly Ser Lys Phe Ser Lys Thr Gln Thr Phe Gln Gly Cys Gly Ile Leu
Gln Pro Asp Pro Pro Ala 5           Asn Ile Thr Val Thr Ala Val Ala Arg Asn
Pro Arg Trp Leu Ser Val Thr Trp Gln Asp Pro His Ser Trp Asn Ser Ser Phe Tyr
Arg Leu Arg Phe Glu Leu Arg Tyr Arg Ala Glu Arg Ser Lys Thr 10          Phe
Thr Thr Trp Met Val Lys Asp Leu Gln His His Cys Val Ile His Asp Ala Trp Ser
Gly Leu Arg His Val Val Gln Leu Arg Ala GIn Glu Glu 15          Phe Gly Gln
Gly Glu Trp Ser Glu Trp Ser Pro Glu Ala Met Gly Thr Pro Trp Thr Glu Ser Arg
Ser Pro Pro Val. 



20          (C-terminal) 6. Ein Verfahren nach Anspruch 4, worin das
Protein die Aminosduresequenz (IV) enthalt: 25 (N-terminal) 30          Met
Leu Ala Val Gly Cys Ala Leu Leu Ala Ala Leu Leu Ala Ala Pro Gly Ala Ala Leu
Ala Pro Arg Arg Cys Pro Ala Gln Glu Val Ala Arg Gly Val Leu Thr Ser Leu Pro
Gly Asp Ser Val Thr Leu Thr Cys Pro Gly Val Glu Pro Glu Asp Asn Ala Thr Val
His Trp Val Leu Arg Lys Pro Ala Ala Gly Ser His Pro Ser Arg Trp Ala Gly Met
40          Gly Arg Arg Leu Leu Leu Arg Ser Val Gln Leu His Asp Ser Gly Asn
Tyr Ser Cys Tyr Arg Ala Gly Arg Pro Ala Gly Thr Val His Leu Leu Val 45
Asp Val Pro Pro Glu Glu Pro Gln Leu Ser Cys Phe Arg Lys Ser Pro Leu Ser Asn
Val Val Cys Glu Trp Gly Pro Arg Ser Thr Pro Ser Leu Thr Thr Lys Ala Val Leu
Leu Val Arg Lys Phe Gln 50 Asn Ser Pro Ala Glu Asp Phe Gln Glu Pro Cys Gln
Tyr Ser Gln Glu Ser Gln Lys Phe Ser Cys Gin Leu Ala Val Pro Glu Gly Asp Ser
Ser Phe 55          Tyr Ile Val Ser Met Cys Val Ala Ser Ser Val    EP 0 325
474 B1 Gly Ser Lys Phe Ser Lys Thr Gin Thr Phe Gln Gly Cys Gly Ile Leu Gln
Pro Asp Pro Pro Ala 5          Asn Ile Thr Val Thr Ala Val Ala Arg Asn Pro
Arg Trp Leu Ser Val Thr Trp Gln Asp Pro His Ser Trp Asn Ser Ser Phe Tyr Arg
Leu Arg Phe 10         Glu Leu Arg Tyr Arg Ala Glu Arg Ser Lys Thr Phe Thr
Thr Trp Met Val Lys Asp Leu GIn His His Cys Val Ile His Asp Ala Trp Ser Gly
Leu Arg His Val Val Gin Leu Arg Ala Gln Glu Glu 16 Phe Gly Gln Gly Glu Trp
Ser Glu Trp Ser Pro Glu Ala Met Gly Thr Pro Trp Thr Glu Ser Arg Ser Pro Pro
Ala Glu Asn Glu Val Ser Thr Pro 20         Met Gln Ala Leu Thr Thr Asn Lys
Asp Asp Asp Asn Ile Leu. (C-terminal) 



25 7. Ein Verfahren zur Herstellung einer fOr ein Protein kodierenden DNA,
welche durch ein Verfahren nach einem der Ansprlche 1 bis 6 erhaltlich ist,
wobel das Verfahren das Verbinden von Nukleotiden und/oder Oligonukleotiden
umfasst. 30 8.  Ein Verfahren nach Anspruch 7, umfassend das Verbinden der
folgenden Nukleotide (V): (5'-terminal) 35 ATG CTG GCC GTC GGC TGC GCG CTG
CTG GCT GCC CTG CTG GCC GCG CCG GGA GCG GCG CTG GCC CCA 40          AGG CGC
TGC CCT GCG CAG GAG GTG GCA AGA GGC GTG CTG ACC AGT CTG CCA GGA GAC AGC GTG
ACT CTG ACC TGC CCG GGG GTA GAG CCG GAA GAC AAT GCC ACT GTT CAC TGG GTG CTC
AGG AAG CCG GCT 46 GCA GGC TCC CAC CCC AGC AGA TGG GCT GGC ATG GGA AGG AGG
CTG CTG CTG AGG TCG GTG CAC CTC CAC GAC TCT GGA AAC TAT TCA TGC TAC CGG GCC
GGC CGC CCA GCT GGG ACT GTG CAC TTG CTG GTG 65    EP 0 325 474 Bi GAT GTT
CCC CCC GAG GAG CCC CAG CTC TCC TGC TTC CGG AAG AGC CCC CTC AGC AAT GTT GTT
TGT 5           GAG TGG GGT CCT CGG AGC ACC CCA TCC CTG ACG ACA AAG GCT GTG
CTC TTG GTG AGG AAG TTT CAG AAC AGT CCG GCC GAA GAC TTC CAG GAG CCG TGC CAG
TAT TCC CAG GAG TCC CAG AAG TTC TCC TGC 10 CAG TTA GCA GTC CCG GAG GGA GAC
AGC TCT TTC TAC ATA GTG TCC ATG TGC GTC GCC AGT AGT GTC GGG AGC AAG TTC AGC
AAA ACT CAA ACC TTT CAG 15           GGT TGT GGA ATC TTG CAG CCT GAT CCG
CCT GCC AAC ATC ACA GTC ACT GCC GTG GCC AGA AAC CCC CGC TGG CTC AGT GTC ACC
TGG CAA GAC CCC CAC 20           TCC TGG AAC TCA TCT TTC TAC AGA CTA CGG
TTT GAG CTC AGA TAT CGG GCT GAA CGG TCA AAG ACA TTC ACA ACA TGG ATG GTC AAG
GAC CTC CAG CAT CAC TGT GTC ATC CAC GAC GCC TGG AGC GGC CTG 25 AGG CAC GTG
GTG CAG CTT CGT GCC CAG GAG GAG 



TTC GGG CAA GGC GAG TGG AGC GAG TGG AGC CCG GAG GCC ATG GGC ACG CCT TGG ACA
GAA TCC AGG 30           AGT CCT CCA GCT GAG AAC GAG GTG TCC ACC CCC ATG
CAG GCA CTT ACT ACT AAT AAA GAC GAT GAT AAT ATT CTC TTC AGA GAT TCT GCA AAT
GCG ACA 35           AGC CTC CCA GTG CAA GAT TCT TCT TCA GTA CCA CTG CCC
ACA TTC CTG GTT GCT GGA GGG AGC CTG GCC TTC GGA ACG CTC CTC TGC ATT GCC ATT
GTT CTG AGG TTC AAG AAG ACG TGG AAG CTG CGG GCT CTG AAG GAA GGC AAG ACA AGC
ATG CAT CCG CCG TAC TCT TTG GGG CAG CTG GTC CCG GAG AGG CCT CGA CCC ACC CCA
GTG CTT GTT CCT CTC ATC TCC 45           CCA CCG GTG TCC CCC AGC AGC CTG
GGG TCT GAC ATT ACC TCG AGC CAC AAC CGA CCA GAT GCC AGG GAC CCA CGG AGC CCT
TAT GAC ATC AGC AAT ACA 50           GAC TAC TTC TTC CCC AGA. (3 -terminal)
oder das Verbinden von Nukleotiden zur Bildung einer komplementgren DNA zu
oder zur Hybridisie- 55   rung mit der Nukleotidsequenz (V). 9. Ein
Verfahren nach Anspruch 7, umfassend das wirksame Verbinden der DNA mit
anderen DNA- Sequenzen, welche die Expression der frlhen DNA regein. 48
EP 0 325 474 Bi 10. Ein Verfahren zur Herstellung eines Expressionsvektors,
enthaltend eine DNA, die durch ein Verfahren nach einem der AnsprUche 7 bis
9 erhaltlich ist, wobei das Verfahren das Verbinden aufeinander folgender
Nukleotide und/oder Verschmelzen von Oligo- und/oder Polynukleotiden
umfasst. s  11. Ein Verfahren zur Herstellung eines Wirtsorganismus, wobei
das Verfahren das Transformieren eines Organismus mit einem
Expressionsvektor umfasst, der nach Anspruch 10 erhaltlich ist. 12. Ein
Verfahren zur Herstellung eines Rezoptorproteins f(r den menschlichen
B-Zell stimulierenden Faktor 2, das zum spezifischen Binden des
menschlichen B-Zell stimulierenden Faktor 2 bef~higt ist, 10     wobel das
Verfahren das Kultivieren eines Wirtsorganismus umfasst, der durch ein
Verfahren nach Anspruch 11 zur Herstellung des Rezeptorproteins in einem
Medium und Isolieren des Rezoptorpro- teins aus der Kultur erhaltlich ist.
13. Ein Verfahren zur Herstellung eines Antikorpers, der zur spezifischen
Reaktion mit einem Protein, 15     erh~ltlich nach einem der AnsprUche 1
bis 6, befahigt ist, wobei das Verfahren das Isolieren des Antikorpers aus
einem immunisierten Tier oder aus einer Hybridomazelle umfasst. 14. Ein
Verfahren zur Herstellung eines Hybridoms, das zur Erzeugung eines
Antikorpers befahigt ist, der spezifisch mit einem Protein reagieren kann,
welches nach einem der AnsprUche 1 bis 6 erhaltlich ist, 20     wobei das
Verfahren das Verschmelzen einer Antikdrper produzierenden Zelle mit elner
Myelomazelle umfasst. 



25 30 35 40 45 50 55 * C   L         S    EP 0 325 474 B1 Revendicatlons
RevendIcatfons pour les Etats contractants sulvants: AT, BE, CH, DE, FR,
GB, IT, Ll, NL, SE 1. Protdine r~ceptrice isol6e pour le facteur 2 humain
stimulant les cellules B comprenant: 5     (a) une protdine ayant la
s~quence d'acides amin~s (I) suivante: (extr6mitd N-terminale) Met Leu Ala
Val Gly Cys Ala Leu Leu Ala Ala 10         Leu Leu Ala Ala Pro Gly Ala Ala
Leu Ala Pro Arg Arg Cys Pro Ala Gln Glu Val Ala Arg Gly Val Leu Thr Ser Leu
Pro Gly Asp Ser Val Thr t5         Leu Thr Cys Pro Gly Val Glu Pro Glu Asp
Asn Ala Thr Val His Trp Val Leu Arg Lys Pro Ala Ala Gly Ser His Pro Ser Arg
Trp Ala Gly Met Gly Arg Arg Leu Leu Leu Arg Ser Val Gln Leu 20 His Asp Ser
Gly Asn Tyr Ser Cys Tyr Arg Ala Gly Arg Pro Ala Gly Thr Val His Leu Leu Val
Asp Val Pro Pro Glu Glu Pro Gln Leu Ser Cys 25         Phe Arg Lys Ser Pro
Leu Ser Asn Val Val Cys Glu Trp Gly Pro Arg Ser Thr Pro Ser Leu Thr Thr Lys
Ala Val Leu Leu Val Arg Lys Phe Gln 30         Asn Ser Pro Ala Glu Asp Phe
Gln Glu Pro Cys Gln Tyr Ser Gln Glu Ser Gln Lys Phe Ser Cys Gln Leu Ala Val
Pro Glu Gly Asp Ser Ser Phe Tyr Ile Val Ser Met Cys Val Ala Ser Ser Val Gly
Ser Lys Phe Ser Lys Thr Gln Thr Phe Gln Gly Cys Gys Iie Leu Gln Pro Asp Pro
Pro Ala Asn Ile Thr Val Thr Ala Val Ala Arg Asn Pro 40         Arg Trp Leu
Ser Val Thr Trp Gln Asp Pro His Ser Trp Asn Ser Ser Phe Tyr Arg Leu Arg Phe
Glu Leu Arg Tyr Arg Ala Glu Arg Ser Lys Thr 45         Phe Thr Thr Trp Met
Val Lys Asp Leu Gln His 



His Cys Val Ile His Asp Ala Trp Ser Gly Leu Arg His Val Val Gln Leu Arg Ala
Gln Glu Glu Phe Gly Gln G'y Glu Trp Ser Glu Trp Ser Pro 50 55    EP 0325474
B1 Glu Ala Met Gly Thr Pro Trp Thr Glu Ser Arg Ser Pro Pro Ala Glu Asn Glu
Val Ser Thr Pro Met Gln Ala Leu Thr Thr Asn Lys Asp Asp Asp 5 Asn Ile Leu
Phe Arg Asp Ser Ala Asn Ala Thr Ser Leu Pro Val Gln Asp Ser Ser Ser Val Pro
Leu Pro Thr Phe Leu Val Ala Gly Gly Ser Leu 10                 Ala Phe Gly
Thr Leu Leu Cys Ile Ala Ile Val Leu Arg Phe Lys Lys Thr Trp Lys Leu Arg Ala
Leu Lys Glu Gly Lys Thr Ser Met His Pro Pro 15                Tyr Ser Leu
Gly Gln Leu Val Pro Glu Arg Pro Arg Pro Thr Pro Val Leu Val Pro Leu Ile Ser
Pro Pro Val Ser Pro Ser Ser Leu Cly Ser Asp Asn Thr Ser Ser His Asn Arg Pro
Asp Ala Arg Asp Pro Arg Ser Pro Tyr Asp Ile Ser Asn Thr Asp Tyr Phe Phe Pro
Arg , (extremit6 C-terminale) 25 (b) une protline dans laquelle un ou
plusieurs r6sidus d'acides amines ont 6te supprim6s de la s6quence (1); (c)
une proteine dans laquelle un ou plusieurs r~sidus d'acides amines ont ete
ajoutes a la sequence (I); ou 30        (d) une proteine dans laquelle un
ou plusleurs rdsidus d'acides amines ont 6t6 remplaces par un ou plusieurs
residus d'acides amin~s differents; ladite protdine 6tant capable de se
lier specifiquement au facteur 2 humain stimulant les collules B. 2.
Proteine selon la revendication 1, qui comprend la sequence d'acides amines
(I) dont des residus 35      d'acides amin6s proches de l'extremit
N-terminale ont 6t6 supprimes. 3. Proteine selon la revendication 1 ou 2
comprenant la sequence d'acides amines (Il): (extr6mit6 N-terminale) 40 45
50 55  



EP 0 325 474 B1 Met Leu Ala Val Gly Cys Ala Leu Leu Ala Ala Leu Leu Ala Ala
Pro Gly Ala Ala Leu Ala Pro Arg Arg Cys Pro Ala Val Asp Val Pro Pro Glu Glu
Pro Gln Leu Ser Cys Phe Arg Lys Ser Pro Leu Ser Asn Val Val Cys Glu Trp Gly
Pro Arg Ser Thr Pro Ser Leu Thr Thr Lys Ala Val Leu 70          Leu Val Arg
Lys Phe Gln Asn Ser Pro Ala Glu Asp Phe Gln Glu Pro Cys Gln Tyr Ser Gln Glu
Ser Gln Lys Phe Ser Cys Gln Leu Ala Val Pro 15          Glu Gly Asp .Ser
Ser Phe Tyr Ile Val Ser Met Cys Val Ala Ser Ser Val Gly Ser Lys Phe Ser Lys
Thr Gln Thr Phe Gln Gly Cys Gly Ile Leu Gln Pro Asp Pro Pro Ala Asn Ile Thr
Val Thr 20          Ala Val Ala Arg Asn Pro Arg Trp Leu Ser Val Thr Trp Gln
Asp Pro His Ser Trp Asn Ser Ser Phe Tyr Arg Leu Arg Phe Glu Leu Arg Tyr Arg
25          Ala Glu Arg Ser Lys Thr Phe Thr Thr Trp Met Val Lys Asp Leu Gln
His His Cys Val Ile His Asp Ala Trp Ser Gly Leu Arg His Val Val GIn Leu Arg
Ala Gln Glu Glu Phe Gly Gln Gly Glu 90          Trp Ser Glu Trp Ser Pro Glu
Ala Met Gly Thr Pro Trp Thr Glu Ser Arg Ser Pro Pro Ala Glu Asn Glu Val Ser
Thr Pro Met Gln Ala Leu Thr S5          Thr Asn Lys Asp Asp Asp Asn Ile Leu
Phe Arg Asp Ser Ala Asn Ala Thr Ser Leu Pro Val Gln Asp Ser Ser Ser Val Pro
Leu Pro Thr Phe Leu Val Ala Gly Gly Ser Leu Ala Phe Gly Thr Leu 40
Leu Cys Ile Ala Ile Val Leu Arg Phe Lys Lys Thr Trp Lys Leu Arg Ala Leu Lys
Glu Gly Lys Thr Ser Met His Pro Pro Tyr Ser Leu Gly Gln 45          Leu Val
Pro Glu Arg Pro Arg Pro Thr Pro Val Leu Val Pro Leu Ile Ser Pro Pro Val Ser
Pro Ser Ser Leu Gly Ser Asp Asn Thr Ser Ser His Asn Arg Pro Asp Ala Arg Asp
Pro Arg Ser Pro 50          Tyr Asp Ile Ser Asn Thr Asp Tyr Phe Phe Pro 55
Arg. (extremit6 C-terminale) 52  



EP 0 325 474 B1 4. Prot6ine selon I'une des revendications pr~cldentes,
ayant la s~quence d'acides amin6s (I) dont des rdsidus d'acides amin~s de
1'extrdmit6 C-terminale ont ft4 supprim~s. 5. Prot~ine selon la
revendication 4, ayant Ia sdquence d'acides aminds (lll): Met Leu Ala Val
Gly Cys Ala Leu Leu Ala Ala Leu Leu Ala Ala Pro Gly Ala Ala Leu Ala Pro 10
Arg Arg Cys Pro Ala Gln Glu Val Ala Arg Gly Val Leu Thr Ser Leu Pro Gly Asp
Ser Val Thr Leu Thr Cys Pro Gly Val Glu Pro Glu Asp Asn tS        Ala Thr
Val His Trp Val Leu Arg Lys Pro Ala Ala Gly Ser His Pro Ser Arg Trp Ala Gly
Met Gly Arg Arg Leu Leu Leu Arg Ser Val Gln Leu His Asp Ser Gly Asn Tyr Ser
Cys Tyr Arg Ala 20 Gly Arg Pro Ala Gly Thr Val His Leu Leu Val Asp Val Pro
Pro Glu Glu Pro Gln Leu Ser Cys Phe Arg Lys Ser Pro Leu Ser Asn Val Val Cys
25        Glu Trp Gly Pro Arg Ser Thr Pro Ser Leu Thr Thr Lys Ala Val Leu
Leu Val Arg Lys Phe Gln Asn Ser Pro Ala Glu Asp Phe Gln Glu Pro Cys 30
Gln Tyr Ser Gln Glu Ser Gln Lys Phe Ser Cys Gln Leu Ala Val Pro Glu Gly Asp
Ser Ser Phe Tyr lie Val Ser Met Cys Val Ala Ser Ser Val Gly Ser Lys Phe Ser
Lys Thr Gln Thr Phe Gln 35 Gly Cys Gly Ile Leu Gln Pro Asp Pro Pro Ala Asn
Ile Thr Val Thr Ala Val Ala Arg Asn Pro Arg Trp Leu Ser Val Thr Trp Gln Asp
Pro His Ser Trp Asn Ser Ser Phe Tyr Arg Leu Arg Phe Glu Leu Arg Tyr Arg Ala
Glu Arg Ser Lys Thr Phe Thr Thr Trp Met Val Lys Asp Leu Gln His 45 His Cys
Val Ile His Asp Ala Trp Ser Gly Leu 50        Arg His Val Val Gln Leu Arg
Ala Gln Glu Glu Phe Gly Gln Gly Glu Trp Ser Glu Trp Ser Pro Glu Ala Met Gly
Thr Pro Trp Thr Glu Ser Arg Ser Pro Pro Val. (extremit6 C terminale) 53 *
C     L     M     S ll  



EP 0325474 B1 6. Prot~ine selon la revendication 4, ayant la sdquence
d'acides amrines (IV): (extremit6 N-terminale) 5         Met Leu Ala Val
Gly Cys Ala Leu Leu Ala Ala Leu Leu Ala Ala Pro Gly Ala Ala Leu Ala Pro Arg
Arg Cys Pro Ala Gln Glu Val Ala Arg Gly Val Leu Thr Ser Leu Pro Gly Asp Ser
Val Thr 10 Leu Thr Cys Pro Gly Val Glu Pro Glu Asp Asn Ala Thr Val His Trp
Val Leu Arg Lys Pro Ala Ala Gly Ser His Pro Ser Arg Trp Ala Gly Met 15
Gly Arg Arg Leu Leu Leu Arg Ser Val Gln Leu His Asp Ser Gly Asn Tyr Ser Cys
Tyr Arg Ala Gly Arg Pro Ala Gly Thr Val His Leu Leu Val 20        Asp Val
Pro Pro Glu Glu Pro Gln Leu Ser Cys Phe Arg Lys Ser Pro Leu Ser Asn Val Val
Cys Glu Trp Gly Pro Arg Ser Thr Pro Ser Leu Thr Thr Lys Ala Val Leu Leu Val
Arg Lys Phe Gln 25 Asn Ser Pro Ala Glu Asp Phe Gln Glu Pro Cys Gln Tyr Ser
Gln Glu Ser Gln Lys Phe Ser Cys Gln Leu Ala Val Pro Glu Gly Asp Ser Ser Phe
30        Tyr Ile Val Ser Met Cys Val Ala Ser Ser Val Gly Ser Lys Phe Ser
Lys Thr Gln Thr Phe Gln Gly Cys Gly Ile Leu Gin Pro Asp Pro Pro Ala 35
Asn Ile Thr Val Thr Ala Val Ala Arg Asn Pro Arg Trp Leu Ser Val Thr Trp Gln
Asp Pro His Ser Trp Asn Ser Ser Phe Tyr Arg Leu Arg Phe Glu Leu Arg Tyr Arg
Ala Glu Arg Ser Lys Thr 40 Phe Thr Thr Arp Met Val Lys Asp Leu Gln His His
Cys Val Ile His Asp Ala Trp Ser Gly Leu 45 Arg His Val Val Gln Leu Arg Ala
Gln Glu Glu Phe Gly Gln Gly Glu Trp Ser Glu Trp Ser Pro Glu Ala Met Gly Thr
Pro Trp Thr Glu Ser Arg Ser Pro Pro Ala Glu Asn Glu Val Ser Thr Pro Met Gln
Ala Leu Thr Thr Asn Lys Asp Asp Asp Asn Ile Leu . 55         (extremite
C-terminale) 54 



iintnrit tii 11111    EP 0325474 B1 7. ADN codant pour une prot~ine d~finie
dans Iune des revendications 1 A 6. 8 ADN selon ia revendication 7, ayant
la s~quence nucl~otidique (V) suivante: 5(extremit6 5'-terminale) ATG CTG
GCC GTC GGC TGC GCG CTG CTG GCT GCC CTG CTG GCC GCG CCG GGA GCG GCG CTG GCC
CCA AGG CGC TGC CCT GCG CAG GAG GTG GCA AGA G&C 70 GTG CTG ACC AGT CTG CCA
GGA GAC AGC GTG ACT CTG ACC T&C CCG G&G GTA GAG CCG GAA GAC AAT GCC ACT GTT
CAC TGG GTG CTC AGG AAG CCG GCT 15       GCA GGC TCC CAC CCC AGC AGA TGG
GCT GGC ATG GGA AGG AGG CTG CTG CTG AGG TCG GT& CAG CTC CAC GAC TCT GGA AAC
TAT TCA TGC TAC CGG GCC 20       GGC CGC CCA GCT GGG ACT GTG CAC TTG CTG
GTG GAT GTT CCC CCC GAG GAG CCC CAG CTC TCC TGC TTC CGG AAG AGC CCC CTC AGC
AAT GTT GTT TGT GAG TGG GOT CCT CGG AGC ACC CCA TCC CTG ACG 25       ACA
AAG GCT GT3 CTC TTG GTG AGG AAG TTT CAG AAC AGT CCG GCC GAA GAC TTC CAG GAG
CCG TGC CAG TAT TCC CAG GAG TCC CAG AAG TTC TCC TGC 30       CAG TTA GCA
GT- CCG GAG GGA GAC AGC TCT TTC TAC ATA GTG TC- ATG TGC GTC GCC AGT AGT GTC
G&G AGC AAG TTC AGC AAA ACT CAA ACC TTT CAG 96       GGT TGT GGA ATC TTG
CAG CCT GAT CCG CCT GCC AAC ATC ACA GTC ACT GCC GTG GCC AGA AAC CCC CGC TGG
CTC AGT GTC ACC TGG CAA GAC CCC CAC TCC TGG AAC TCA TCT TTC TAC AGA CTA CGG
TTT 40 45 50 65    EP 0 325 474 B1 GAG CTC AGA TAT CGG GCT GAA CGG TCA AAG
ACA TTC ACA ACA TGG ATG GTC AAG GAC CTC CAG CAT 5               CAC TGT GTC
ATC CAC GAC GCC TGG AGC GGC CTG 



AGG CAC GTG GTG CAG CTT CGT GCC CAG GAG GAG TTC GGG CAA GGC GAG TGG AGC GAG
TGG AGC CCG GAG GCC ATG GGC ACG CCT TGG ACA GAA TCC AGG 10
AGT CCT CCA GCT GAG AAC GAG GTG TCC ACC CCC ATG CAG GCA CTT ACT ACT AAT AAA
GAC GAT GAT AAT ATT CTC TTC AGA GAT TCT GCA AAT GCG ACA 15
AGC CTC CCA GTG CAA GAT TCT TCT TCA GTA CCA CTG CCC ACA TTC CTG GTT GCT GGA
GGG AGC CTG GCC TTC GGA ACG CTC CTC TGC ATT GCC ATT GTT K)   20
CTG AGG TTC AAG AAG ACG TGG AAG CTG CGG GCT CTG AAG GAA GGC AAG ACA AGC ATG
CAT CCG CCG TAC TCT TTG GGG CAG CTG GTC CCG GAG AGG CCT CGA CCC ACC CCA GTG
CTT GTT CCT CTC ATC TCC 25               CCA CCG GTG TCC CCC AGC AGC CTG
GGG TCT GAC ATT ACC TCG AGC CAC AAC CGA CCA GAT GCC AGG GAC CCA CGG AGC CCT
TAT GAC ATC AGC AAT ACA 30               GAC TAC TTC TTC CCC AGA (extrftit6
3'-terminale) ou ADN compldmentaire de, ou hybridant la sequence
nucldotidique (V). 35 9. ADN selon la revendication 7, qui est
fonctionnellement 114 a d'autres sequences d'ADN qui regulent l'expression
du premier ADN. 10. Vecteur d'expression contenant un ADN selon l'une des
revendications 7 A 9. 40 11. Organisme-h8te transform6 avec le vecteur
d'expression selon la revendication 10. 12. Proc6de de production d'une
proteine receptrice pour le facteur 2 humain stimutant les ceflules B, et
capable de lier specifiquement le facteur 2 humain stimulant les cellules
B, ledit procdd4 comprenant la 45      mise en culture d'un organisme-h8te
selon la revendication 11 dans un milieu afln de produire la protdine
receptrice, et la recuperation de la protdine receptrice & partir de la
culture. 13. Anticorps capable de r6agir specifiquement avec une proteine
selon l'une des revendications 1 a 6. 5o  14. Hybridome capable de produire
un anticorps selon la revendication 13. Revendications pour l'Etat
contractant sulvant: ES 1.  Proced6 de preparation d'une proteine
receptrice pour le facteur 2 humain stimulant les cellules B. la 55
proteine comprenant: 56 1111111111111111111 CINS * C   L   M   S *    EP
0325474 B1 (a) une prot6ine ayant la sdquence d'acides amin~s (I) suivante:
(extremitd N-terminale) 



5          Met Leu Ala Val Gly Cys Ala Leu Leu Ala Ala Leu Leu Ala Ala Pro
Gly Ala Ala Leu. Ala Pro Arg Arg Cys Pro Ala Gln Glu Val Ala Arg Gly to
Val Leu Thr Ser Leu Pro Gly Asp Ser Val Thr Leu Thr Cys Pro Gly Val Glu Pro
Glu Asp Asn Ala Thr Val His Trp Val Leu Arg Lys Pro Ala Ala Gly Ser His Pro
Ser Arg Trp Ala Gly Met 76         Gly Arg Arg Leu Leu Leu Arg Ser Val Gln
Leu His Asp Ser Gly Asn Tyr Ser Cys Tyr Arg Ala Gly Arg Pro Ala Gly Thr Val
His Leu Leu Val 20         Asp Val Pro Pro Glu Glu Pro Gln Leu Ser Cys Phe
Arg Lys Ser Pro Leu Ser Asn Val Val Cys Glu Trp Gly Pro Arg Ser Thr Pro Ser
Leu Thr Thr Lys Ala Val Leu Leu Val Arg Lys Phe Gln 25 Asn Ser Pro Ala Glu
Asp Phe Gln Glu Pro Cys Gln Tyr Ser Gln Glu Ser Gin Lys Phe Ser Cys Gln Leu
Ala Val Pro Glu Gly Asp Ser Ser Phe 30         Tyr Ile Val Ser Met-Cys Val
Ala Ser Ser Val Gly Ser Lys Phe Ser Lys Thr Gln Thr Phe Gln Gly Cys Gys Ile
Leu Gln Pro Asp Pro Pro Ala 35         Asn Ile Thr Val Thr Ala Val Ala Arg
Asn Pro Arg Trp Leu Ser Val Thr Trp Gln Asp Pro His Ser Trp Asn Ser Ser Phe
Tyr Arg Leu Arg Phe Glu Leu Arg Tyr Arg Ala Glu Arg Ser Lys Thr 40 Phe Thr
Thr Trp Met Val Lys Asp Leu Gln His His Cys Val Ile His Asp Ala Trp Ser Gly
Leu Arg His Val Val Gln Leu Arg Ala Gln Glu Glu 45         Phe Gly Gln Gly
Glu Trp Ser Glu Trp Ser Pro 50 55 57                I  ItII  lIJI 1 11 * C
L    M S    EP0325474B1 Glu Ala Met Gly Thr Pro Trp Thr Glu Ser Arg Ser Pro
Pro Ala Glu Asn Glu Val Ser Thr Pro Met Gln Ala Leu Thr Thr Asn Lys Asp Asp
Asp Asn Ile Leu Phe Arg Asp Ser Ala Asn Ala Thr Ser Leu Pro Val Gln Asp Ser
Ser Ser Val Pro 



Leu Pro Thr Phe Leu Val Ala Gly Gly Ser Leu 10                 Ala Phe Gly
Thr Leu Leu Cys Ile Ala Ile Val Leu Arg Phe Lys Lys Thr Trp Lys Leu Arg Ala
Leu Lys Glu Gly Lys Thr Ser Met His Pro Pro Tyr Ser Leu Gly Gln Leu Val Pro
Glu Arg Pro Arg Pro Thr Pro Val Leu Val Pro Leu Ile Ser Pro Pro Val Ser Pro
Ser Ser Leu Cly Ser Asp Asn Thr Ser Ser His Asn Arg Pro Asp Ala Arg 20
Asp Pro Arg Ser Pro Tyr Asp Ile Ser Asn Thr Asp Tyr Phe Phe Pro Arg
(extremit6 C-terminale) 26 (b)une prot6ine dans laquelle un ou plusieurs
rdsidus d'acides amines ont ete supprimds de la sequence (I); (c)une
prot6ine dans laquelle un ou plusieurs rdsidus d'acides amines ont ete
ajoutes A la sequence peptidique (I) tout en conservant l'activite
biologique de la protdi ne native ; ou 30         (d)une proteine dans
laquelle un ou plusieurs residus d'acides amines ont 6t6 remplaces par un
ou plusieurs r6sidus d'acides amin6s diff6rents; ladite proteine etant
capable de se Her specifiquement au facteur 2 humain stimulant les cellules
B; le proced6 comprenant la mise en culture d'un organisme-h8te exprimant
l'ADN codant pour la prot6ine receptrice. ~35 2.  Procede selon la
revendication 1, dans lequel la proteine comprend la s6quence d'acides
amines (I) dont des residus d'acides amin6s proches de l'extr6mit6
N-terminal e ont ete supprimes. 3. Proced6 selon la revendication 1 ou 2,
dans lequel la protdine comprend la sdquence d'acides amines 40      (II)
suivante: 45 50 55 58                     1        1111111 11il l 11111
1111 111111 * C   L   M   S    EP 0 325 474 B1 (extremite N-terminale) Met
Leu Ala Val Gly Cys Ala Leu Leu Ala Ala 5          Leu Leu Ala Ala Pro Gly
Ala Ala Leu Ala Pro Arg Arg Cys Pro Ala Val Asp Val Pro Pro Glu Glu Pro Gln
Leu Ser Cys Phe Arg Lys Ser Pro Leu Ser Asn Val Val Cys Glu Trp Gly Pro Arg
10 Ser Thr Pro Ser Leu Thr Thr Lys Ala Val Leu 



Leu Val Arg Lys Phe Gln Asn Ser Pro Ala Glu Asp Phe Gln Glu Pro Cys Gln Tyr
Ser Gln Glu 15         Ser Gln Lys Phe Ser Cys Gln Leu Ala Val Pro Glu Gly
Asp Ser Ser Phe Tyr Ile Val Ser Met Cys Val Ala Ser Ser Val Gly Ser Lys Phe
Ser 20         Lys Thr Gln Thr Phe Gln Gly Cys Gly Ile Leu Gln Pro Asp Pro
Pro Ala Asn Ile Thr Val Thr Ala Val Ala Arg Asn Pro Arg Trp Leu Ser Val Thr
Trp Gln Asp Pro His Ser Trp Asn Ser Ser 25         Phe Tyr Arg Leu Arg Phe
Glu Leu Arg Tyr Arg Ala Glu Arg Ser Lys Thr Phe Thr Thr Trp Met Val Lys Asp
Leu Gln His His Cys Val Ile His 30         Asp Ala Trp Ser Gly Leu Arg His
Val Val Gln Leu Arg Ala Gln Glu Glu Phe Gly Gln Gly Glu Trp Ser Glu Trp Ser
Pro Glu Ala Met Gly Thr Pro Trp Thr Glu Ser Arg Ser Pro Pro Ala Glu Asn Glu
Val Ser Thr Pro Met Gln Ala Leu Thr Thr Asn Lys Asp Asp Asp Asn Ile Leu Phe
Arg Asp Ser Ala Asn Ala Thr Ser Leu Pro Val Gln 0        Asp Ser Ser Ser
Val Pro Leu Pro Thr Phe Leu Val Ala Gly Gly Ser Leu Ala Phe Gly Thr Leu Leu
Cys Ile Ala Ile Val Leu Arg Phe Lys Lys 45        Thr Trp Lys Leu Arg Ala
Leu Lys Glu Gly Lys Thr Ser Met His Pro Pro Tyr Ser Leu Gly Gln Leu Val Pro
Glu Arg Pro Arg Pro Thr Pro Val 50        Leu Val Pro Leu Ile Ser Pro Pro
Val Ser Pro Ser Ser Leu Gly Ser Asp Asn Thr Ser Ser His 55    EP 0 325 474
B1 Asn Arg Pro Asp Ala Arg Asp Pro Arg Ser Pro Tyr Asp Ile Ser Asn Thr Asp
Tyr Phe Phe Pro Arg. S         (extrfmiti  C-terminale). 4. ProcWd6 selon
I'une des revendications pr~cdentes dans lequel la protdine comprend la
s~quence 10  d'acides amin~s (1) dont des r~sidus d'acides amines de
1'extrdmit4 C-terminale ont At4 supprim~s. 5.  Procdc1 selon la
revendication 4 dans lequel la protdine comprend la sdquence d'acides
aminds (111) suivante: 15 (extremite N-terminale) Met Leu Ala Val Gly Cys
Ala Leu Leu Ala Ala 



Leu Leu Ala Ala Pro Gly Ala Ala Leu Ala Pro K)   20      Arg Arg Cys Pro
Ala Gln Glu Val Ala Arg Gly Val Leu Thr Ser Leu Pro Gly Asp Ser Val Thr Leu
Thr Cys Pro Gly Val Glu Pro Glu Asp Asn 25        Ala Thr Val His Trp Val
Leu Arg Lys Pro Ala Ala Gly Ser His Pro Ser Arg Trp Ala Gly Met Gly Arg Arg
Leu Leu Leu Arg Ser Val Gln Leu His Asp Ser Gly Asn Tyr Ser Cys Tyr Arg Ala
K)           Gly Arg Pro Ala Gly Thr Val His Leu Leu Val Asp Val Pro Pro
Glu Glu Pro GIn Leu Ser Cys Phe Arg Lys Ser Pro Leu Ser Asn Val Val Cys 35
Glu Trp Gly Pro Arg Ser Thr Pro Ser Leu Thr Thr Lys Ala Val Leu Leu Val Arg
Lys Phe Gln Asn Ser Pro Ala Glu Asp Phe Gln Glu Pro Cys 40        Gln Tyr
Ser Gln Glu Ser Gin Lys Phe Ser Cys Gln Leu Ala Val Pro Glu Gly Asp Ser Ser
Phe Tyr Ile Val Ser Met Cys Val Ala Ser Ser Val 45       Gly Ser Lys Phe
Ser Lys Thr Gln Thr Phe Gln Gly Cys Gly Ile Leu Gln Pro Asp Pro Pro Ala Asn
Ile Thr Val Thr Ala Val Ala Arg Asn Pro Arg Trp Leu Ser Val Thr Trp Gln Asp
Pro His 50        Ser Trp Asn Ser Ser Phe Tyr Arg Leu Arg Phe 55 60
.    I I! J    111|11  1 11111111111    EP 0 325 474 B1 Glu Leu Arg Tyr Arg
Ala Glu Arg Ser Lys Thr Phe Thr Thr Trp Met Val Lys Asp Leu Gln His 5
His Cys Val Ile His Asp Ala Trp Ser Gly Leu Arg His Val Val Gln Leu Arg Ala
Gln Glu Glu Phe Gly Gln Gly Glu Trp Ser Glu Trp Ser Pro Glu Ala Met Gly Thr
Pro Trp Thr Glu Ser Arg Ser Pro Pro Val (extremite C-terminale) 6. Proc~d6
selon la revendication 4, dans lequel la protline comprend la sequence
d'acides amin~s (IV): (extremite N-terminale) 20        Met Leu Ala Val Gly
Cys Ala Leu Leu Ala Ala Leu Leu Ala Ala Pro Gly Ala Ala Leu Ala Pro Arg Arg
Cys Pro Ala Gln Glu Val Ala Arg Gly Val Leu Thr Ser Leu Pro Gly Asp Ser Val
Thr 25        Leu Thr Cys Pro Gly Val Glu Pro Glu Asp Asn 



Ala Thr Val His Trp Val Leu Arg Lys Pro Ala Ala Gly Ser His Pro Ser Arg Trp
Ala Gly Met 30        Gly Arg Arg Leu Leu Leu Arg Ser Val Gln Leu His Asp
Ser Gly Asn Tyr Ser Cys Tyr Arg Ala Gly Arg Pro Ala Gly Thr Val His Leu Leu
Val 35        Asp Val Pro Pro Glu Glu Pro Gln Leu Ser Cys Phe Arg Lys Ser
Pro Leu Ser Asn Val Val Cys Glu Trp Gly Pro Arg Ser Thr Pro Ser Leu Thr Thr
Lys Ala Val Leu Leu Val Arg Lys Phe Gln 40        Asn Ser Pro Ala Glu Asp
Phe Gln Glu Pro Cys Gln Tyr Ser Gln Glu Ser GIn Lys Phe Ser Cys Gln Leu Ala
Val Pro Glu Gly Asp Ser Ser Phe 45        Tyr Ile Val Ser Met Cys Val Ala
Ser Ser Val Gly Ser Lys Phe Ser Lys Thr Gln Thr Phe Gln Gly Cys Gly Ile Leu
GIn Pro Asp Pro Pro Ala Asn Ile Thr Val Thr Ala Val Ala Arg Asn Pro so Arg
Trp Leu Ser Val Thr Trp Gln Asp Pro His Ser Trp Asn Ser Ser Phe Tyr Arg Leu
Arg Phe Glu Leu Arg Tyr Arg Ala Glu Arg Ser Lys Thr 55 61          I * C
L    M    S *    EP 0 325 474 B1 Phe Thr Thr Arp Met Val Lys Asp Leu Gln
His His Cys Val Ile His Asp Ala Trp Ser Gly Leu Arg His Val Val Gln Leu Arg
Ala Gln Glu Glu Phe Gly Gln Gly Glu Trp Ser Glu Trp Ser Pro Glu Ala Met Gly
Thr Pro Trp Thr Glu Ser Arg Ser Pro Pro Ala Glu Asn Glu Val Ser Thr Pro 10
Met Gln Ala Leu Thr Thr Asn Lys Asp Asp Asp Asn Ile Leu . (extremite
C-terminale) 15 7. Procede de preparation d'ADN codant pour une proteine
obtenue b partir d'un procd6 d~fini dans l'une des revendications 1 & 6,
ledit proc~d6 comprenant le couplage de nucldotides eVou d'oligonu-
cleotides. 8.  Proc~d6 selon la revendcication 7, comprenant le couplage
des nucleotides (V) suivants: (extremite 5'-terminale) 25        ATG CTG
GCC GTC GGC TGC GCG CTG CTG GCT GCC 



CTG CTG GCC GCG CCG GGA GCG GCG CTG GCC CCA AGG CGC TGC CCT GCG CAG GAG GTG
GCA AGA GGC 30       GTG CTG ACC AGT CTG CCA GGA GAC AGC GTG ACT CTG ACC
TGC CCG GGG GTA GAG CCG GAA GAC AAT GCC ACT GTT CA% TGG GTG CTC AGG AAG CCG
GCT GCA GGC TCC CAC CCC AGC AGA TGG GCT GGC ATG GGA AGG AGG CTG CTG CTG AGG
TCG GTG CAG CTC CAC GAC TCT GGA AAC TAT TCA TGC TAC CGG GCC GGC CGC CCA GCT
GGG ACT GTG CAC TTG CTG GTG 40       GAT GTT CCC CCC GAG GAG CCC CAG CTC
TCC TGC TTC CGG AAG AGC CCC CTC AGC AAT GTT GTT TGT GAG TGG GGT CCT CGG AGC
ACC CCA TCC CTG ACG 45       ACA AAG GCT GTG CTC TTG GTG AGG AAG TTT CAG
AAC AGT CCG GCC GAA GAC TTC CAG GAG CCG TGC CAG TAT TCC CAG GAG TCC CAG AAG
TTC TCC TGC CAG TTA GCA GTC CCG GAG GGA GAC AGC TCT TTC 50       TAC ATA
GTC- TCC ATG TGC GTC GCC AGT AGT GTC G&G AGC AAG TTC AGC AAA ACT CAA ACC
TTT CAG 55    EP 0 325 474 B1 GGT TGT GGA ATC TTG CAG CCT GAT CCG CCT GCC
AAC ATC ACA GTC ACT GCC GTG GCC AGA AAC CCC CGC TGG CTC AGT GTC ACC TGG CAA
GAC CCC CAC 5                 TCC TGG AAC TCA TCT TTC TAC AGA CTA CGG TTT
GAG CTC AGA TAT CGG GCT GAA CGG TCA AAG ACA TTC ACA ACA TGG ATG GTC AAG GAC
CTC CAG CAT 10                CAC TGT GTC ATC CAC GAC GCC TGG AGC GGC CTG
AGG CAC GTG GTG CAG CTT CGT GCC CAG GAG GAG TTC GGG CAA GGC GAG TGG AGC GAG
TGG AGC CCG GAG GCC ATG GC-C ACG CCT TGG ACA GAA TCC AGG 15 AGT CCT CCA GCT
GAG AAC GAG GTG TCC ACC CCC ATG CAG GCA CTT ACT ACT AAT AAA GAC GAT GAT AAT
ATT CTC TTC AGA GAT TCT GCA AAT GCG ACA 20                AGC CTC CCA GTG
CAA GAT TCT TCT TCA GTA CCA CTG CCC ACA TTC CTG GTT GCT GGA GGG AGC CTG GCC
TTC GGA ACG CTC CTC TGC ATT GCC ATT GTT 25                CTG AGG TTC AAG
AAG ACG TGG AAG CTG CGG GCT CTG AAG GAA GGC AAG ACA AGC ATG CAT CCG CCG TAC
TCT TTG GGG CAG CTG GTC CCG GAG AGG CCT 



CGA CCC ACC CCA GTG CTT GTT CCT CTC ATC TCC CCA CCG GTG TCC CCC AGC AGC CTG
GGG TCT GAC ATT ACC TCG AGC CAC AAC CGA CCA GAT GCC AGG GAC CCA CGG AGC CCT
TAT GAC ATC AGC AAT ACA 35                GAC TAC TTC TTC CCC AGA.
(extremite 3'-terminale) ou le couplage de nucleotides pour former l'ADN
complementaire de, ou hybridant la sequence 40      nucleotidique (V). 9.
Procede selon la revendication 7, comprenant la liaison fonctionnelle de
lADN a d'autres sequences d'ADN qui regulent l'expression du premier ADN.
45  10. Proced6 de preparation d'un vecteur d'expression contenant I'ADN
obtenu & partir d'un procede defini dans l'une des revendications 7 a 9,
ledit procede comprenant le couplage de nucleotides successifs, et/ou le
couplage d'oligo- etlou de polynucleotides. 11. Procede de preparation d'un
organisme-h8te, ledit procede comprenant la transformation d'un organi- 50
sme avec un vecteur d'expression obtenu a partir du procede de la
revendication 10. 12. Procede de production d'une proteine receptrice pour
le facteur 2 humain stimulant les cellules B, et capable de Her
specifiquement le facteur 2 humain stimulant les cellules B, ledit procede
comprenant la mise en culture d'un organisme-h8te pouvant etre prepare
selon le proced4 de la revendication 11 55      dans un milieu afin de
produire la prot6ine r6ceptrice, et la recuperation de la proteine
receptrice a partir de la culture.    EP 0 326 474 B1 13 Procdd6 de
preparation d'un anticorps capable de reagir spdcifiquoment avec une
prot6ine pouvant ftre prtpar6e selon l'une des revendications 1 a 6, ledit
procMdd comprenant la recolte de l'anticorps sur un animal immunis4 ou sur
une cellule d'hybridome. 8 14. ProcMd4 de preparation d'un hybridome
capable de produire un anticorps capable de r~agir specifique- ment avec
une proteine pouvant Atre pr~pareo selon I'une des revendications 1 a 6,
ledit proc6d4 comprenant la fusion d'une cellule productrice d'anticorps
avec une cellule my6lomateuse. 10 15 20 25 30 35 40 45 50 55    




