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HYBRID HUMAN/RODENT IGG ANTIBODY TO CD3, AND METHODS OF ITS CONSTRUCTION

The present invention relates to novel antibodies directed against the CD3
antigen complex, to DNA and RNA encoding for production these antibodies, to cell
lines containing such DNA and/or RNA capable of producing them and to methods of
producing the antibodies using the DNA, RNA and/or cells.

The human CD3 antigen consists of a minimum of four invariant polypeptide
chains, which are non-covalently associated with the T-cell receptors on the surface of
T-cells, and is generally now referred to as the CD3 antigen complex. This is
intimately involved in the process of T-cell activation in response to antigen
recognition by the T-cell receptors. All CD3 monoclonal antibodies can be used to
sensitise T-cells to secondary proliferative stimuli such as IL1 (interleukin 1) and IL2
(interleukin 2). In addition. cerrain CD3 monoclonal antibodies are themselves
mitogenic for T-cells. This property is isotype dependent and results from the
interaction of the CD3 antibody Fc domain with Fc receptors on the surface of
accessory cells.

Rodent CD3 antibodies have been used to influence immunological status by
suppressing, enhancing or re-directing T-cell responses to antigens. They therefore
have considerable therapeutic potential in the human for use as immuno-suppressive
agents, for example for the treatment of rejection episodes following the
transplantation of renal, hepatic and cardiac allografts.

WO 92/06193 and its equivalents (GB 2249310A, Appn No.s EP. 919171694,
JP 516117/91 and U.S. Serial No. 07/862543; the contents of which are herein
incorporated by reference) address the CD3 antibody antiglobulin response problem
by re-shaping or "humanising"” the variable region genes for the antibodies and
expressing them in association with relevant human constant domain genes. This
reduces the non-human content of the monoclonal antibody to such a low level that an
antiglobulin response is unlikely.

WO 93/19196 and its equivalents (eg. EP 0586617, US 5585097 and US Serial

No. 08/478684; the contents of which are herein incorporated by reference) address
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the problem of first dose response. These teach use of aglycosylated humanised CD3
antibodies of the IgG subclass which surprisingly retain their antigen binding
specificity and immunosuppressive properties and yet do not induce T cell
mitogenesis in vitro and induce a reduced level of cytokine release in vivo, whilst still
maintaining some Fc binding ability.

Whilst these CD3 antibodies have great therapeutic value, their production in
cell culture has not proven to be easy. In practice poor antibody yield is found
accompanied by poor growth of transfected cell line. After much work over several
years the best antibody levels achieved have been about 10pg/ml, with cells
expressing CD3 antibodies growing very slowly. Furthermore, these cells go negative
over time in hollow cartridge systems used for large scale production.

The Celltech Glutamine Synthesis vector system PEE12 used in the aforesaid
expression of CD3 antibodies routinely provides expression of other humanised
antibodies at about 200pg/ml. The original rat hybridoma cell line (YTH 12.5)
expressed at a relatively normal level of 100pg/ml in cell culture, indicating poor
antibody production to be associated with the humanised form. It appears that it is one
or more of the expressed humanised proteins that proves toxic to the cells, as
following transfection of cells they go negative faster than they grow.

The present inventors have now surprisingly found that by producing a
chimeric form of the anti-CD3 antibody, linking the rat CD3 light chain variable
region with the human lambda constant region and cloning this into PEE12 containing
humanised CD3 aglycosyl heavy chain, they can produce myleoma cell lines which
provide expression of functional aglycosylated CD3 antibodies at 60 to 100pg/ml of
culture. By use of limiting dilution cloning some of the clones can be selected to
provide still higher expression levels, eg. of the order of 120pg/ml, and remain stable
in long term culture with large scale production with no untoward effect on cell
growth. Thus the present invention’s chimeric antibodies offer good production
capability without antiglobulin response normally associated with rat derived

antibodies.
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Accordingly, the present invention provides an IgG antibody having a binding
affinity for the CD3 antigen complex in which in the heavy chain has a variable
region framework together with at least one CDR selected from the amino acid
sequences of SEQ ID No 2, 4 and 6 and respective conservatively modified variants
thereof and the light chain has a variable region framework together with at least one
CDR selected from the amino acid sequences of SEQ ID No 8, 10 and 12 and
respective conservatively modified variants thereof

characterised in that the heavy chain variable region framework corresponds in
sequence to the human type sequence and the light chain variable region includes one
or more of the specific amino acids characteristic of the rodent type sequence.

Preferably the light chain variable region includes sufficient amino acids
specific to the rodent type sequence such that the light and heavy chains associate
more strongly than when the light chain variable region is of the corresponding fully
human type. This can conveniently be such that the light chain variable region
corresponds entirely to the rodent, eg. rat, sequence. Alternatively, only some or even
one of the rat characteristic amino acids may be included.

Particular amino acids that are of rodent type rather than human type in the light
chain variable region sequence are selected from those shown in SEQ ID No 14 in the
sequence listing attached hereto, that being a preferred light chain variable region
framework sequence wherein all the possible rat framework characteristic amino acids
have been included, together with the respective CDR sequences. Thus amino acids
characteristic of rat light chain variable framework region in SEQ ID No 14 are: Gln-
1, Ala-2, Val-3, Val-4, Ala-7, Asn-8, Thr-12, Leu-14, Ser-16, Lys-19, Leu-20, Leu-
39, Tyr-40, Glu-41, Ser-44, Met-48, Tyr-50, Phe-75, His-79, Asn-80, Val-81, Ala-82,
Ile-83, Ile-88 and Phe-90. The corresponding human amino acids are in each case
Asp-1, Phe-2, Met-3, Leu-4, Pro-7, His-8, Glu-12, Pro-14, Lys-15, lle-19, Ile-20, Gln-
39, Arg-40, Pro-41, Ala-44, Val-48, Phe-50, Ser-75, Ser-79, Gly-80, Leu-81, GIn-82,
Thr-83, Asp-88 and Tyr-90. The latter human sequence is illustrated in EP 0586617 B

on page 6 and in the corresponding US patent application.
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Conveniently the heavy chain variable region framework is of human type and
the light chain variable region is of rodent type, that being with all the aforespecified
amino acids being the rat type of SEQ ID No 14. However, one or more, but not all of
these positions of SEQ ID No 14 may be of the human type as long as sufficient
rodent, eg. rat, sequence is present to enable stable light-heavy chain interaction to be
achieved over that provided by the fully humanised form of the prior art. Such
interaction is preferably such that when the antibody is expressed in PEEI2 cells
using suppliers (Celltech) instructions in excess of 50ug/ml is achieved, more
preferably in excess of 100ug/ml. Preferably such cells should not go negative in
significant numbers after several weeks use.

It will be realised by those skilled in the art that techniques such as site directed
mutagenesis using PCR will allow the necessary production of these various light
variable chains such that all embodiments of the invention may be produced without
undue burden and screened for expression levels from the PEE12 cells.

The CDR amino sequences of SEQ ID No 2, 4, 6, 8, 10 and 12 correspond to
CDRs (a), (b), (c), (d), (e) and (f) of WO 93/19196 and the CDRs themselves may
also be referred to as respective CDRs (a) to (f) below.

Preferably the heavy chain and/or light chain each have all three of their
respective CDRs of SEQ ID No 2,4 and 6 and SEQ. ID. No 8, 10 and 12.

Preferably the antibody is aglycosylated. The term aglycosylated is employed
in its normal usage to indicate that the antibodies according to the invention are not
glycosylated. ‘

By the term human type with respect to the framework region is meant a
framework that is similar enough to human framework that it is substantially-non-
immunogenic in human when present in an intact antibody. Preferably an antibody of
the invention having a heavy chain with a human type framework has between 60 and
140%, more typically at least 80 to 100%, of the rodent antibody affinity for the CD3
antigen. Characteristics of humanised monoclonal antibodies and methods for

producing these from rodent monoclonals are disclosed in US 5585089, the content of
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which is incorporated herein by reference for such purpose. Comparison of the human
type heavy chain variable region with that of its rat counterpart can be made by
comparing SEQ ID No 16 (rat) with the corresponding region found at the N-terminal
of SEQ ID No 20. SEQ ID No 15 is that of DNA encoding for SEQ ID No 16. Thus a
human type framework region may have, for example, seven or more of the thirteen
changes that distinguish the sequence of the N-terminal 119 amino acids of SEQ ID
No 20 from that of SEQ ID No 16. More preferably all the amino acids of the human
type are incorporated. These changes may be at, for example, any of positions 5, 18,
19, 42, 49, 75, 77, 78, 88, 93, 97, 98 and 114 of these sequences.

By the term rodent type with respect to the framework region is meant a
framework that correspond in amino acid sequence to that of an antibody of a rodent,
eg. a rat or a mouse. In the case of anti-CD3 antibodies convenient framework amino
acids are those of a rat antibody.

Further discussion of CD3 antigens is to be found in the report of the First
International Workshop and Conference on Human Leukocyte Differentiation
Antigens and description of various glycosylated antibodies directed against the CD3
antigen is also to be found in the reports of this series of Workshops and Conferences,
particularly the Third and Fourth, published by Oxford University Press. Specific
examples of such antibodies include those described by Van Ller et al., Euro. J.
Immunol., 1987, 17, 1599-1604, Alegre et al., J. Immunol., 1991, 140, 1184, and by
Smith et al., ibid, 1986, 16, 478, the last publication relating to the IgG1 antibody
UCHT1 and variants thereof.

However, of particular interest as the basis for antibodies according to the
present invention are the CDRs contained in the antibodies OKT3 and YTH 12.5.14.2.
The antibody OKT3 is discussed in publications such as Chatenaud et al,
Transplantation, 1991, 51, 334 and the New England Journal of Medicine paper,
1985, 313, 339, and also in patents EP 0 018 795 and US 4,361,539. The antibody
YTH 12.5.14.2 (hereinafter referred to as YTH 12.5) is discussed in publications such
as Clark et al., European J. Immunol., 1989, 19, 381-388 and reshaped YTH 12.5

-5
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antibodies are the subject of EP 0504350 and its equivalents US Serial No 08/362780
and US 5585097, these applications describing in detail the CDRs present in this
antibody. The contents of US Serial No 08/362780, US 5585097 and US 4361539 are
incorporated herein by reference

The term "conservatively modified variants" is one well known in the art and
indicates variants containing changes which are substantially without effect on
antibody-antigen affinity. This term is conveniently defined as found in US 5380712
which is incorporated herein by reference for such purpose.

Of the CDRs it is the heavy chain CDRs (a), (b) and (c) are of most importance.
It will be realised by those skilled in the art that the antibodies of the invention also
comprise constant domains.

The CDRs (a), (b) and (c) are arranged in the heavy chain in the sequence in the
order: human framework region 1/(a)human framework region 2/(b)/human
framework region 3/(c)/human framework region 4 in a leader to constant domain
(n-terminal to C-terminal) direction and the CDRs (d), (€) and (f) are arranged in the
light chain in the sequence: rodent framework region 1/(d)/rodent framework region
2/(e)/rodent framework region 3/(f)/rodent framework region 4 in a leader to constant
domain direction. It is preferred, therefore, that where all three are present the heavy
chain CDRs are arranged in the sequence (a), (b), (c) in a leader to constant domain
direction and the light chain CDRs are arranged in the sequence (d), (¢), (f) in-a leader
to constant domain direction. The rodent framework region is preferably rat.

It should be appreciated however, that antibodies according to the invention
may contain quite different CDRs from those described hereinbefore and that, even
when this is not the case, it may be possible to have heavy chains and particularly
light chains containing only one or two of the CDRs (a), (b) and (c) and (d), (e) and
(f), respectively. However, although the presence of all six CDRs defined above is
therefore not necessarily required in an antibody according to the present invention,

all six CDRs will most usually be present in the most preferred antibodies.
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A particularly preferred antibody therefore has a human type heavy chain with
the three CDRs (a), (b) and (c¢) comprising the amino acid sequences SEQ ID No 2, 4
and 6 or respective conservatively modified variants thereof and a rat light chain with
the three CDRs (d), (e) and (f) comprising the amino acid sequences SEQ ID No 8§, 10
and 12 or respective conservatively modified variants thereof in which the heavy
chain CDRs are arranged in the order (a), (b), (c) in the leader constant region
direction and the light chain CDRs are arranged in the order (d), (¢), (f) in the leader
constant region direction.

A preferred form of the first aspect of the present invention provides an
antibody, particularly aglycosylated, which has a binding affinity for the human CD3
antigen in which the antibody constant region is of or is derived from one of human
origin, particularly being the lambda constant region attached to the rat light chain
variable region.

One convenient possibility is for the antibody to have a rat light chain variable
domain framework region corresponding in amino acid sequence to that in the
YTH12.5 hybridoma, ie. that of SEQ ID No 14, although the constant region will still
preferably be of or derived from one of those of human origin, eg. will be the human
lambda constant region. A preferred rat human chimeric light chain and lambda
constant region amino acid sequence is that of SEQ ID No 18. Recombinant nucleic
acid, eg. DNA, encoding for YTH12.5 comprises an amino acid sequence of SEQ ID
No 13 while that encoding the rat light chain variable region and the human lambda
constant region comprises SEQ ID No 17.

Certain human heavy chain variable domain framework sequences will be
preferable for the grafting of the preferred CDR sequences, since the 3-dimensional
conformation of the CDRs will be better maintained in such sequences and the
antibody will retain a high level of binding affinity for the antigen. The heavy chain
variable (V) region frameworks are preferably those coded for by the human VH type
III gene VH26.D.J. which is from the B cell hybridoma cell line 18/2 ( Huminghat,
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Dersimonian et al., Journal of Immunology, 139, 2496-2501; WO 93/19196 and US
Serial No 08/478684)).

In a preferred form of the first aspect of the present invention the one or more
preferred CDRs of the heavy chain of the rat anti-CD3 antibody are therefore present
in a human variable domain framework which has the following amino acid sequence
reading in the leader to constant region direction, CDR indicating a CDR (a), (b) or
(c) as defined hereinbefore, a conservatively modified variant thereof or an alternative
CDR:-

SEQ ID No 21 /CDR/SEQ ID No 22 /CDR/ SEQ ID No 23/CDR/SEQ ID No 24

Similarly, the one or more preferred CDRs of the light chain of the rat CD3
antibody are present in a rodent variable domain framework which has the following
amino acid sequence reading in the leader to constant region direction, CDR
indicating a CDR (d), (e) and (f) as defined hereinbefore, a conservatively modified
variant thereof or an alternative CDR:-

SEQ ID No. 25/CDR/SEQ ID No. 26/CDR/ SEQ ID No. 27/CDR/SEQ ID No. 28.

In an aglycosylated antibody containing all three preferred light chain CDRs the
light chain variable region comprises SEQ ID No 14:-

The heavy and light chain constant regions can be based on antibodies of
different types as desired subject to the antibody being an IgG antibody, but although
they may be of or derived from those of rodent, eg. rat or mouse, origin they are
preferably of or are derived from those of human origin. As described above, for the
light chain the constant region is preferably of the lambda type and for the heavy
chain it is preferably of an IgG isotype, especially IgGl, modified to effect
aglycosylation as appropriate.

In an aglycosylated antibody containing all three preferred heavy chain CDRs,
the heavy chain variable region and human IgGl CHIl-hinge aglycosylCH2CH3
comprises SEQ ID No 20 and is encoded for by DNA of SEQ ID No 19.

All human constant regions of the IgG isotype are known to be glycosylated at

the asparagine residue at position 297, which makes up part of the N-glycosylation

- 8-
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297_ X298 2

motif Asparagine - Serine®® or Threonine®®®, where X is the residue of any
amino acid except proline. The antibody of the invention may thus be aglycosylated
by the replacement of Asparagine”’ in such a constant region with another amino
acid which cannot be glycosylated. Any other amino acid residue can potentially be
used, but alanine is the most preferred. Alternatively, glycosylation at Asparagine®®’
can be prevented by altering one of the other residues of the motif, e.g. by replacing
residue 298 by proline, or residue 299 by any amino acid other than serine or
threonine. Techniques for performing this site directed mutagenesis are well known
to those skilled in the art and may for example be performed using a site directed
mutagenesis kit such, for example, as that commercially available from Amersham.
The procedure is further exemplified hereinafter.

It is well recognised in the art that the replacement of one amino acid in a CDR
with another amino acid having similar properties, for example the replacement of a
glutamic acid residue with an aspartic acid residue, may not substantially alter the
properties or structure of the peptide or protein in which the substitution or
substitutions were made. Thus, the aglycosylated antibodies of the present invention
include those antibodies containing the preferred CDRs but with a specified amino
acid sequence in which such a substitution or substitutions have occurred without
substantially altering the binding affinity and specificity of the CDRs. Alternatively,
deletions may be made in the amino acid residue sequence of the CDRs or the
sequences may be extended at one or both of the N- and C-termini whilst still
retaining activity.

Preferred aglycosylated antibodies according to the present invention are such
that the affinity constant for the antigen is 10° mole™ or more, for example up to 10"
mole™'. Ligands of different affinities may be suitable for different uses so that,

for example, an affinity of 10%, 107 or 10® mole™” or more may be appropriate

in some cases. However antibodies with an affinity in the range of 10° to 10® mole™

will often be suitable. Conveniently the antibodies also do not exhibit any substantial

binding affinity for other antigens. Binding affinities of the antibody and antibody

-9-
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specificity may be tested by assay procedures such as those described in the Examples
section of EP 0586617 and US Serial No 08/478684 and US 5585097, incorporated
herein by reference, (See Example 5--Effector Cell Retargetting Assay), or by
techniques such as ELISA and other immunoassays.

Antibodies according to the invention are aglycosylated IgG CD3 antibodies
having a "Y" shaped configuration which may have two identical light and two
identical heavy chains and are thus bivalent with each antigen binding site having an
affinity for the CD3 antigen. Alternatively, the invention is also applicable to
antibodies in which only one of the arms of the antibody has a binding affinity for the
CD3 antigen. Such antibodies may take various forms. Thus the other arm of the
antibody may have a binding affinity for an antigen other than CD3 so that the
antibody is a bispecific antibody, for example as described in U.S. Patent No.
4,474,893 (incorporated herein by reference) and European Patent Applications Nos.
87907123.1 and 87907124.9. Alternatively, the antibody may have only one arm
which exhibits a binding affinity, such an antibody being termed "monovalent".

Monovalent antibodies (or antibody fragments) may be prepared in a number
of ways. Glennie and Stevenson (Nature, 295, 712-713, (1982)) describe a method of
preparing monovalent antibodies by enzymic digestion. Stevenson et al. describe a
second approach to monovalent antibody preparation in which enzymatically
produced Fab' and Fc fragments are chemically cross-linked (Anticancer Drug
Design, 3, 219-230 (1989)). In these methods the resulting monovalent antibodies
have lost one of their Fab' arms. A third method of preparing monovalent antibodies
is described in European Patent No. 131424. In this approach the "Y" shape of the
antibody is maintained, but only one of the two Fab' domains will bind to the antigen.
This is achieved by introducing into the hybridoma a gene coding for an irrelevant
light chain which will combine with the heavy chain of the antibody to produce a
mixture of products in which the monovalent antibody is the one of interest.

More preferably, however, the monovalent aglycosylated CD3 antibodies of the

invention are prepared by the following method. This involves the introduction into a

-10-
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suitable expression system, for example a cell system as described hereinafter,
together with genes coding for the heavy and light chains, of a gene coding for a
truncated heavy chain in which the variable region domain and first constant region
domain of the heavy chain are absent, the gene lacking the exon for each of these
domains. This results in the production by the cell system of a mixture of (a)
antibodies which are complete bivalent antibodies, (b) antibody fragments consisting
only of two truncated heavy chains (i.e. an Fc fragment) and (c) fragments of antibody
which are monovalent for the CD3 antigen, consisting of a truncated heavy chain and
a light chain in association with the normal heavy chain. Such an antibody fragment
(c) is monovalent since it has any only one Fab' arm. Production of a monovalent
antibody in the form of such a fragment by this method is preferred for a number of
reasons. Thus, the resulting antibody fragment is easy to purify from a mixture of
antibodies produced by the cell system since, for example, it may be separable simply
on the basis of its molecular weight. This is not possible in the method of European
Patent No. 131424 where the monovalent antibody produced has similar
characteristics to a bivalent antibody in its size and outward appearance.

Additionally, the production of a monovalent antibody fragment by the new
method uses conditions which can more easily be controlled and is thus not as
haphazard as an enzyme digestion/chemical coupling procedure which requires the
separation of a complex reaction product, with the additional advantage that the cell
line used will continue to produce monovalent antibody fragments, without the need
for continuous synthesis procedures as required in the enzyme digestion/chemical
coupling procedure.

It is believed that aglycosylated antibodies according to the invention do not
occur in nature and these aglycosylated antibodies may in general be produced
synthetically in a number of ways. Most conveniently, however, appropriate gene
constructs for the constant and variable regions of the heavy and light chains which
are present in the antibody are separately obtained and then inserted in a suitable

expression system.

-11-
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Genes encoding the variable domains of a ligand of the desired structure may
be produced and conveniently attached to genes encoding the constant domains of an
antibody which have undergone site directed mutagenesis. These constant genes may
be obtained from hybridoma cDNA or from the chromosomal DNA and have
undergone site directed mutagenesis to produce the aglycosylated constant regions.
Genes encoding the variable regions may also be derived by gene synthesis
techniques used in the identification of the CDRs contained herein. Suitable cloning
vehicles for the DNA may be of various types.

It will be realised bv those skilled in the art that such genes may provided by a
variety of methods. For example, it is possible to (i) raise a series of hybridomas
against the CD3 antigen in the known manner,g (ii) prepare DNA from these
hybridomas by the procedures set out in WO 92/06193 and WO 93/19196 and their
corresponding US patents by extracting mRNA and converting this to cDNA using
PCR, (iii) screen this cDNA with oligonucleotide probes corresponding in sequence to
CDR complementary DNA sequences, (iv) sequencing any positively identified
hybridoma and (v) re-shaping the rat sequence by humanizing techniques set out in
the aforesaid patents. In order to enable production of several and preferably all six
preferred CDRs, site directed mutagenesis may be employed to insert desired DNA at
corresponding points in the framework encoding DNA.

Expression of these genes through culture of a cell system to produce a
functional CD3 ligand is most conveniently effected by transforming a suitable
prokaryotic or particularly eukaryotic cell system, particularly an immortalised
mammalian cell line such as a myeloma cell line, for example the YB2/3.01/Ag20
(hereinafter referred to as YO) rat myeloma cell, NSO myeloma cell, or Chinese
hamster ovary cells (although the use of plant cells is also of interest), with expression
vectors which include DNA coding for the various antibody regions, and then
culturing the transformed cell system to produce the desired antibody. Such general
techniques of use for the manufacture of ligands according to the present invention

are well known in the art and are described in publications such as "Molecular
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Cloning" by Sambrook, Fritsch and Maniatis, Cold Spring Harbour Laboratory Press,
1989 (2nd edition). The techniques are further illustrated by the Examples contained
in WO 93/19196 and US Serial No 08/478684, incorporated herein by reference.

A second aspect of the present invention thus provides a process for the
preparation of an aglycosylated IgG antibody according to the first aspect having a
binding affinity for the CD3 antigen which comprises culturing cells capable of
expressing the antibody in order to effect expression thereof. A third aspect of the
invention also provides a cell line which expresses an aglycosylated antibody
according to the invention per se.

Preferred among such cell lines are those which comprise DNA sequences
encoding the preferred CDRs described hereinbefore. A group of nucleotide
sequences coding for the CDRs (a) to (f) described hereinbefore is as indicated under
(a) to (f) below, respectively, but it will be appreciated that the degeneracy of the
genetic code permits variations to be made in these sequences whilst still encoding for
the CDRs' amino acid sequences.

(a) SEQ ID No 1; (b) SEQ ID No. 3; (c) SEQ ID No. 5; (d) SEQ ID No. 7;
(e) SEQID No. 9; (f) SEQ ID No. 11

Such cell lines will particularly contain larger DNA sequences which comprise
(1) DNA expressing human heavy chain variable framework regions carrying one or
more of (a), (b) and (c), and (2) DNA expressing rodent, eg. rat light chain variable
framework regions carrying one or more of (d), () and (f).

A specific example of such DNA is SEQ ID No 19 which codes for the CDRs
(a), (b) and (c) arranged in the heavy chain framework coded for by the human VH
type III gene VH26.D.Jlinked to the human IgG. CH1-hinge-aglycosyl-CH2CH3 as
discussed hereinbefore and that sequence SEQ ID No 17 which codes for the CDRs
(d), (e) and (f) arranged in the light chain framework coded for by the YTH 12.5
human lambda constant region chimeric protein.

The chimeric partially humanised aglycosylated antibodies in accordance with

the present invention have therapeutic value, particularly in immunosuppression,
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particularly in the control of graft rejection, where it is especially desirable that
immunosuppression is temporary rather than total, and thus that T-cells are not
completely destroyed, but instead rendered non-functional by antibody blockade of
the CD3 antigen - TCR complex. In addition, the aglycosylated CD3 antibodies may
have potential in other areas such as in the treatment of cancer, specifically in the
construction of bispecific antibodies (for effector cell retargetting) or antibody-toxin
conjugates, where the efficacy of the therapeutic agent would be compromised by
Fc-mediated killing of the effector cells or non-specific killing of Fc receptor bearing
cells respectively.

In a fourth aspect, the present invention thus includes a method of treating
patients with cancer, particularly a lymphoma, or for immunosuppression purposes,
for instance in a case where graft rejection may occur, comprising administering a
therapeutically effective amount of an aglycosylated antibody in accordance with the
first aspect of the invention.

Aglycosylated antibodies in accordance with the first aspect of the invention
may be formulated for administration to patients by administering the said antibody
together with a physiologically acceptable diluent or carrier. The antibodies are
preferably administered in an injectable form together with such a diluent or carrier
which is sterile and pyrogen free. By way of guidance it may be stated that a suitable
dose of antibody is about 1-10 mg injected daily over a time period of, for example 10
days, although due to the elimination of the first dose response it will be possible if
desired to adminster higher amounts of the antibody, for example even up to 100 mg
daily, depending on the individual patient's needs. Veterinary use is on a similar g/kg
dosage basis.

The invention will now be described by way of is illustration only by reference
to the following non-limiting Examples, Figures and Sequence listing. Further
embodiments of the invention falling within the scope of the claims will occur to

those skilled in the art in the light of these.-
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FIGURES

FIGURE 1: shows plots of FACS assay of binding of fully humanised aglycosyl CD3
(of EP0586617, US Serial No08/478684 and US 5585097) and a chimeric antibody of
the present invention in which a rat light variable framework region is employed.
Light chain YTH12.5LAGI alone does not show normal binding as this is not

associated with a heavy chain

FIGURE 2: shows plots of FACS assay of binding of two chimeric transfectants
produced using pOXD52neo vector and thus which express CDS2 antigen on their
surfaces. These illustrate use of pOXCD52neo vector as a way of monitoring whether
transfectants are a clonal population. TF 12.5L/CD3A..27 has one peak when stained
with CD52 showing all cells are producing CD3 antibody, whereas
TF12.5L/CD3A.34 has two peaks showing a negative population of cells that do not
produce CD3 antibody.

FIGURE 3: shows plots of ODug, against dilution in an ELISA comparing human IgG
production as a measure of antibody yield for present chimeric and prior art
humanised aglycosylCD3. CD3 supernatants tested three weeks after transfection
show the cell containing DNA encoding for a chimeric antibody of the present

invention producing about 120pug/ml and that the fully humanised CD3 producing less

than 10pg/ml.

FIGURES 4 and 5: show binding plots of the present invention chimeric antibodies
and fully humanised CD3 to Jurkat cells for antibody affinity. Starting from a known
concentration of 100pg/ml and then diluting to 1/20 and seven fold titrations to

1/2560. The staining patterns demonstrate that the affinities are the same.
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SEQUENCE LISTING

SEQ ID No 1 is that of DNA encoding for CDR (a).

SEQ ID No 2 is the amino acid sequence of CDR (a).

SEQ ID No 3 is that of DNA encoding for CDR (b).

SEQ ID No 4 is the amino acid sequence of CDR (b).

SEQ ID No 5 is that of DNA encoding for CDR (c).

SEQ ID No 6 is the amino acid sequence of CDR (c).

SEQ ID No 7 is that of DNA encoding for CDR (d).

SEQ ID No 8 is the amino acid sequence of CDR (d).

SEQ ID No 9 is that of DNA encoding for CDR (e).

SEQ ID No 10 is the amino acid sequence of CDR (e).

SEQ ID No 11 is that of DNA encoding for CDR (f).

SEQ ID No 12 is the amino acid sequence of CDR (f).

SEQ ID No 13 is that of DNA encoding for the rat light chain variable region.

SEQ ID No 14 is the amino acid sequence of the rat light chain variable region.

SEQ ID No 15 is that of DNA encoding the rat heavy chain variable region including
the respective CDRs.

SEQ ID No 16 is the amino acid sequence of the rat heavy chain variable region
including the respective CDRs.

SEQ ID No 17 is that of DNA encoding the rat light chain variable region with
respective CDRs and the human lambda constant region.

SEQ ID No 18 is the amino acid sequence of the rat light chain variable region with
respective CDRs and the human lambda constant region.

SEQ ID No 19 is the DNA sequence encoding for the heavy chain variable region
with CDRs and the human CH1-hinge-aglycosylCH,CHs.

SEQ ID No 20 is the amino acid sequence of the heavy chain variable region with
CDRs and the human CH1-hinge-aglycosylCH,CHj.

SEQ IDs No 21 to 24 are the amino acid sequences of the human heavy chain variable

domain framework without CDRs.
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SEQ IDs No 25 to 28 are the amino acid sequences of the rat light chain variable
domain framework without CDRs.

SEQ ID No 29 and 30 are of primers used to clone rat CD3 light chain variable region
into PEE12.

GENERAL METHODOLOGY

General methods of producing CD3 specific monoclonal antibodies with humanised

heavy chain.
The cloning and re-shaping of the V-region gene of the rat antibody YTH 12.5

specific for the human CD3 antigen is performed as described in Routledge et al,
1991, Eur. J. Immunol., 21, 2717 and in UK Patent Application No. 9121126.8 and its
equivalents. YTH 12.5 is a rat hybridoma cell line secreting an I1gG2b monoclonal
antibody specific for the CD3 antigen complex, but the methodology is applicable to
other cells secreting CD3 specific antibodies with the same CDRs (see the preceding
description).

Briefly, the methodology is based on that of Orlandi et al., 1989, PNAS USA,
86, 3833, using the polymerase chain reaction (PCR). The Vy gene (heavy chain
variable region gene) is cloned using oligonucleotide primers VHIFOR and
VHIBACK (see aforesaid incorporated patents). The PCR products are ligated into
the vector M13-VHPCR1 in which site directed mutagenesis is performed using 6
oligonucleotide primers. The Vi gene (light chain variable region gene) was cloned
using primers designed based on the published Vi€ sequences. The gene is cloned
into the vector M13-VKPCR, together with the human lambda light chain constant
region. In this vector mutagenesis of the Vi framework is performed using 5
oligonucleotides. The humanised V| gene is then inserted into the expression vector
pHAaApr-1.

Vector p316 is generated in which the reshaped CD3 VH gene may be
expressed in conjunction with different immunoglobulin H chain constant region

genes, this vector being based on the pHaApr-gpt vector (Gunning et al., 1987,
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P.N.A.S. USA, 85, 7719-7723). A 1.65 Kb fragment of DNA carrying the
dihydrofolate reductase (dhft) gene and SV 40 expression signals (Page & Sydenham,
1991, Biotechnology, 9, 64) is inserted into the unique EcoRI site of pHaApr-gpt. A
700 bp HindIII-BamHI DNA fragment encoding the reshaped CD3-VH gene is then
cloned into the vector's multiple cloning site, downstream and under the control of the
a4 actin promoter. The desired H chain constant region gene (in genomic
configuration) can then be inserted into the unique BamHI restriction enzyme site
downstream of the CD3-VH gene.

The aglycosyl human IgG1 constant region is derived from the wild type Glm
(1,17) gene described by Takahashi et al., (1982, Cell, 29, 671-679) as follows. The
gene is cloned into the vector M13 tgl31 where site-directed mutagenesis is
performed (Amersham International PLC kit) to mutate the amino acid residue at
position 297 from an asparagine to an alanine residue.

Oligosaccharide at Asn-297 is a characteristic feature of all normal human IgG
antibodies (Kabat et al., 1987, Sequence of Proteins of Immunological Interest, US
Department of Health Human Services Publication), each of the two heavy chains in
the IgG molecules having a single branched chain carbohydrate group which is linked
to the amide group of the asparagine residue (Rademacher and Dwek, 1984, Prog.
Immunol., 5, 95-112). Substitution of asparagine with alanine prevents the
glycosylation of the antibody.

The 2.3 Kb aglycosyl IgG1 constant region is excised from M13 by double
digestion using BamHI and BglII and ligated into the BamHI site of vector p316 to
produce clone p323.

Subconfluent monolayers of dhfr™ Chinese Hamster Ovary cells are
co-transfected with the vector p323 containing the heavy chain gene and a second
vector p274 containing the re-shaped human & light chain (Routledge et al., 1991, Eur.
J. Immunol., 21, 2717-2725). Prior to tranfection both plasmid DNAs were linearised

using the restriction endonuclease Pvul. Transfection is carried out using the
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DOTMA reagent (Boehringer, Germany) following the manufacturer's
recommendations.

Heavy and light chain transfectants are selected for in xanthine/hypoxanthine
free IMDM containing 5% (v/v) dialysed foetal calf serum.

The production of the analogous wild type human IgGI-CD3 heavy chain
vector p278 has been described elsewhere (Routledge et al., 1991, Eur. J. Immunol.,
21, 2717-2725 and GB9121126.8 incorporated herein by reference). H-chain
expression vectors carrying the non-mutant human IgG2 (Flanagan & Rabbitts, 1982,
Nature 300, 709-713), IgG3 (Huck et al., 1986, Nuc. Acid. Res., 14, 1779-1789),
IgG4 (Flanagan & Rabbitts, 1982, Nature 300, 709-713), Epsilon (Flanagan &
Rabbitts, 1982, EMBO. Journal 1, 655-660) and Alpha-2 (Flanagan & Rabbitts, 1982,
Nature 300, 709-713) constant region genes (vectors p317, p318, p320, p321 and
p325, respectively) are derived from the vector p316. Introduction of these vectors, in
conjunction with the light chain vector p274, into dhfr” CHO cells as described earlier,
produced cell lines secreting CD3 antibody of the al, a2, a3, 34, 4 and 4-2 isotype
respectively. Cells expressing CD3 antibodies were subjected to two rounds of
cloning in soft agar, and then expanded into roller bottle cultures. The
immunoglobulin from approximately 4 litres of tissue culture supernatant from each
cell line is concentrated by ammonium sulphate precipitation, dialysed extensively
against PBS and then quantified as follows:

As the antibody is not pure, a competition assay designed to specifically
quantitate the concentration of antibody with CD3 antigen binding capacity was used.
Human T-cell blasts are incubated with FITC labelled UCHT-1, an antibody which
binds to the same epitope of the CD3 antigen as the chimeric panel. The concentration
of FITC reagent used is previously determined to be half saturating. Unlabelled YTH
12.5 (HPLC purified) was titrated from a known starting concentration and added to
wells containing T-cells and UCHT-1 FITC. The unlabelled antibody serves as a
competitor for the antigen binding site. This is detected as decrease in the mean

fluorescence seen when the cells are studied using FACS analysis. Thus, titration of
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the chimeric antibodies from unknown starting concentrations yields a series of
sigmoidal curves when mean fluorescence is plotted against antibody dilution. These
can be directly compared with the standard YTH 12.5 curve, an equivalent antibody

may be used.

EXAMPLE 1 :

Preparation of an aglycosylated antibody specific for the human CD3 antigen,
containing CDRs corresponding in sequence to those from the YTH 12.5 rat antibody,
in human heavy chain variable framework linked to IgG1 constant region and rat light
chain variable framework linked to human lambda constant region.

A chain loss variant of YTH12.5LAG1 was selected for loss of CD3 light
chain, that only expressing rat CD3 heavy chain, and was used for the purpose of
transfecting in fully humanised aglycosyl CD3 heavy chain. A 1.4kb BamHI-
Hind111 DNA fragment encoding the humanised IgG1 aglycosyl CD3 heavy chain
construct was cloned into the multiple cloning site of two different expression vectors,
pHPApr-1 gpt (Gunning et al (1987) P.N.A.S. USA 84, 4831 and 85, 7719-7723) and
pOXCDS52neo (Frewin unpublished) which contain different selectable markers.

pOXCD52neo expression vector is produced using the strong ‘polypeptide
chain elongation factor 1> promoter (EF1) which gives high-level antibody production
(see Shigekazu Nagata NAR, Vol 18, No 17, page 5322. This is placed in a construct
together with a neomycin selectable marker. Also included in the vector is a cDNA
for Campath CD52 surface expressed antigen, driven by the TK promoter (all these
promoters and markers are in the public domain by reason of availability). The
expression of CD52 on the cell surface allows identification of transformants using
CDS52 antibodies.

YTH 12.5LAGI was then transfected separately with the two plasmids by
electroporation and heavy transfectants selected with IMDM containing 5% foetal calf
serum, MPA and Xanthine for pHBApr-1gpt and IMDM containing 5% foetal calf

serum and 1mg/ml G418 for pOXCD52neo, over a couple of weeks until live colonies
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grew up for testing. Both transfections yielded positive clones when screened for
human IgG1 production using ELISA. Functional CD3 antibody was tested for by
binding to a human T cell line Jurkat (ATCC TIB 152 (J. Immunol 133, 123-128
(1984)) and analysed by FACS (Becton Dickinson), both assays showing yields of
antibody of between 30 and 50pug/ml.

The pOXCD52neo vector allows monitoring of transfected cells producing
antibody with the use of a cell surface marker CD52. Only cells containing this
marker secrete antibody so by taking Campath CD52 antibodies linked with FITC
transfected cells can be analysed by FACS for the percentage of cells producing
antibody and clonal status can be confirmed. No negative producing cells were
detected and antibody yields remained at 50pg/ml with normal cell growth.

A chimeric form of the aglycosyl CD3 antibody was produced using PCR
assembly to link the rat CD3 light chain variable region to the human lambda constant
region using primers which introduce restriction enzyme sites Hind III and EcoR1 to
allow cloning into the Celltech expression vector PEE12 (see Bebbington et al (1992)
Biotechnology 10, 169). The primer sequences are SEQ ID No 29 and 30 in the
sequence listing attached hereto.

The final construct was sequenced and cloned into PEE12 already containing
the humanised CD3 aglycosyl heavy chain and this was transfected into the myeloma
cell line NSO (ECACC No 85110503-Galfre and Milstein (1981) Enzymology 73 (B)
3-46) by electroporation. Resultant clones were screened for antibody production
using ELISA for human IgG1 and human lambda light chain and on the FACS for
binding to human T-cell clone Jurkat cell line. The ELISA uses goat anti-human IgFc
(Sigma 12136) as capture antibody and Biotinylated sheep anti-human IgG
(Amersham RPN 1003) or Biotinylated goat anti-human lambda light chain
(Amersham RPN 1188) as detector antibody. (see Routledge et al Eur. J. Immunol
(1991) 21: 2717-2725).

After one transfection 16 clones expressed 60pg/ml to 100pg/ml, far more

than any other transfection with the reshaped aglycosyl CD3. These transfectants were
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then cloned by limiting dilution cloning and some of these improved to 120pg/ml.
These remained stable in long term culture and large scale antibody production with

no problems with cell growth.
Figures 1 to 4 illustrate the ability of these antibodies to bind CD3 with the

same capacity as the previously described fully humanised aglycosyl anti-CD3

antibodies of the prior art.
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CLAIMS

1. An IgG antibody having a binding affinity for the CD3 antigen complex in
which in the heavy chain has a variable region framework together with at least one
CDR selected from the amino acid sequences of SEQ ID No 2, 4 and 6 and respective
conservatively modified variants thereof and the light chain has a variable region
framework together with at least one CDR selected from the amino acid sequences of
SEQ ID No 8, 10 and 12 and respective conservatively modified variants thereof

characterised in that the heavy chain variable region framework corresponds in
sequence to the human type sequence and the light chain variable region framework
includes one or more of the specific amino acids characteristic of the rodent type

sequence.

2.  An IgG antibody as claimed in Claim 1 characterised in that the light chain
variable region includes sufficient amino acids specific to the rodent type sequence
such that the light and heavy chains associate more strongly than when the light chain

variable region is of the corresponding fully human type.

3. An IgG antibody as claimed in Claim 1 or Claim 2 characterised in that the
light chain variable region includes sufficient amino acids specific to the rodent type
sequence such that when DNA encoding for the antibody is expressed in PEE12 cells,

an antibody yield of in excess of 50pg/ml is obtained.

4.  An antibody as claimed in any one of Claims 1 to 3 characterised in that the

light chain variable region corresponds entirely to the rat sequence.
5. An antibody as claimed in any one of the preceding claims characterised in that

the light chain variable region corresponds to that of SEQ ID No 14 or that sequence

altered such that one or more, but not all, of the amino acids Gln-1, Ala-2, Val-3, Val-
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4, Ala-7, Asn-8, Thr-12, Leu-14, Ser-16, Lys-19, Leu-20, Leu-39, Tyr-40, Glu-41,
Ser-44, Met-48, Tyr-50, Phe-75, His-79, Asn-80, Val-81, Ala-82, Ile-83, Ile-88 and
Phe-90 are substituted by corresponding human amino acids selected from Asp-1,
Phe-2, Met-3, Leu-4, Pro-7, His-8, Glu-12, Pro-14, Lys-15, Ile-19, Ile-20, Gin-39,
Arg-40, Pro-41, Ala-44, Val-48, Phe-50, Ser-75, Ser-79, Gly-80, Leu-81, Gin-82,
Thr-83, Asp-88 and Tyr-90.

6. An antibody as claimed in any one of the preceding claims characterised in
that the heavy chain and/or light chain each have all three of their respective CDRs of
SEQ ID No 2, 4 and 6 and SEQ. ID. No 8, 10 and 12.

7. An antibody as claimed in any one of the preceding claims characterised in

that the antibody is aglycosylated.

8. An antibody as claimed in any one of the preceding claims characterised in
that the CDRs are arranged in the heavy chain in the sequence in the order: human
framework region 1/SEQ ID No 2/human framework region 2/SEQ ID No 4/human
framework region 3/SEQ ID No 6/human framework region 4 in a leader to constant
domain (n-terminal to C-terminal) direction and in the light chain in the sequence:
rodent framework region 1/SEQ ID No 8/rodent framework region 2/SEQ ID No
10/rodent framework region 3/SEQ ID No 12/rodent framework region 4 in a leader

to constant domain direction.
9. An antibody as claimed in any one of the preceding claims characterised in
that the human framework regions comprise amino acid sequences SEQ ID No 21, 22,

23 and/or 24

10. An antibody as claimed in any one of the preceding claims characterised in

that the one or more preferred CDRs of the heavy chain of the rat anti-CD3 antibody
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are present in a human variable domain framework which has the amino acid
sequence reading in the leader to constant region direction comprising

SEQ ID No 21 /CDR/SEQ ID No 22 /CDR/ SEQ ID No 23/CDR/SEQ ID No 24.

11.  An antibody as claimed in any one of the preceding claims characterised in

that the antibody constant region is of human type.

12.  Anantibody as claimed in Claim 11 characterised in that the antibody constant

region corresponds to that of human origin.

13.  An antibody as claimed in any one of the preceding claims characterised in

that the antibody constant region comprises the human type lambda constant region.

14.  An antibody as claimed in any one of the preceding claims characterised in
that the rodent light chain variable region is attached to human type lambda constant

region.

15.  An antibody as claimed in any one of the preceding claims characterised in

that it comprises a rat light chain variable domain framework region of SEQ ID No

14.

16.  An antibody as claimed in any one of the preceding claims characterised in

that it comprises a rat human chimeric light chain and lambda constant region amino

acid sequence SEQ ID No 18.

17.  An aglycosylated antibody according to any of Claims 1 to 16, in which the

heavy chain constant region is of an IgG1 isotype.
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18.  An aglycosylated antibody according any one of the preceding claims in
which asparagine residue at position 297 of the constant region heavy chain is

replaced by an alternative amino acid residue.

19.  An aglycosylated antibody according to Claim 18, in which the asparagine

residue is replaced by an alanine residue.

20.  An aglycosylated antibody according to any of the preceding claims, in which

only one of the arms thereof has an affinity for the CD3 antigen.
21. An aglycosylated antibody according to Claim 20 which is monovalent.

22.  An aglycosylated antibody according to Claim 21, in which one half of the
antibody consists of a complete heavy chain and light chain and the other half consists

of a similar but truncated heavy chain lacking the binding site for the light chain.

23.  An aglycosylated antibody according to any one of the preceding claims
characterised in that it is in the form of a pharmaceutical composition comprising a

physiologically acceptable diluent or carrier.

24.  An aglycosylated antibody according to any of Claims 1 to 23 for use in

therapy.

25.  Use of an aglycosylated antibody according to any of Claims 1 to 24 for the

manufacture of a medicament for use in immunosuppression or treating cancer.

26.  Recombinant nucleic acid encoding for an antibody as claimed in any one of

the preceding claims.
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27. Recombinant nucleic acid as claimed in Claim 26 characterised in that it

comprises a nucleotide sequence of SEQ ID No 13.

28. Recombinant nucleic acid as claimed in Claim 26 or 27 characterised in that it

comprises a nucleotide sequence of SEQID No 17.

79.  Recombinant nucleic acid as claimed in any one of Claims 26 to 28

characterised in that it encodes for a peptide of amino acid sequence SEQ ID No 20.

30. Recombinant nucleic acid as claimed in any one of Claims 26 to 29
characterised in that it encodes for an amino acid sequence reading in the leader to

constant region direction
SEQ ID No. 25/CDR/SEQ ID No. 26/CDR/ SEQ ID No. 27/CDR/SEQ ID No. 28.

31. Recombinant nucleic acid as claimed in any one of Claims 22 to 26

characterised in that it encodes for an amino acid sequence SEQID No 14

32.  Recombinant nucleic acid as claimed in any one of Claims 22 to 27

characterised in that it is DNA.

33.  Recombinant nucleic acid characterised in that it encodes for a protein

comprising an amino acid sequence SEQID No 18

34. Recombinant DNA of SEQ ID No 17.

35. A protein expression system characterised in that it comprises a recombinant

nucleic acid as claimed in any one of Claims 26 to 34.
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36. A system as claimed in Claim 35 characterised in that it comprises a vector

incorporating nucleic acid as claimed in any one of Claims 26 to 34.

37. A system as claimed in Claim 35 or 36 characterised in that it comprises
separate constructs of recombinant nucleic acid encoding for heavy and light chains

respectively.

38. A system as claimed in Claim 37 wherein the constructs encode for chains

with constant regions.

39. A prokaryotic or eucaryotic cell expressing an antibody as claimed in any one

of Claims 1 to 24.

40. A cell as claimed in Claim 39 characterised in that it comprises nucleic acid as

claimed in any one of Claims 26 to 34.

41. A cell as claimed in Claim 39 or 40 characterised in that it is an immortalised

human cell.

42. A process for producing an antibody as claimed in any one of Claims 1 to 24
characterised in that it comprises culturing a cell as claimed in any one of Claims 39

to 41.

43. A method of treating a patient having cancer or requiring immunosuppression
which comprises administering to said patient a therapeutically effective amount of a

ligand or an antibody or fragment thereof according to any of Claims 1 to 24,
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FL1-H

File: YFC 51.1.1

Marker Left, Right % Gated Median
All 1, 9647 100.00 50.48
221, 6978 0.73 339.82

File: CampathlG

Marker Left, Right % Gated Median
All 1, 9647 100.00 673.17
Ml 221, 6978  58.70 1197.09 M1

Campath-1G = rat anti human CD52 IgG2b
YFC 51.1.1 = rat anti human CD18 IgG2b isotype control
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SEQUENCE LISTING

(1) GENERAL INFORMATION:
(i) APPLICANT:
(A) NAME: BTG INTERNATIONAL PLC
(B) STREET: 10 FLEET PLACE, LIMEBURNER LANE
(C) CITY: LONDON
(E) COUNTRY: UNITED KINGDOM (GB)
(F) POSTAL CODE (ZIP): EC4M 7SB

(A) NAME: HERMAN WALDMANN

(B) STREET: SCHOOL OF PATHOLOGY, SOUTH PARKS ROAD
(C) CITY: OXFORD

(E) COUNTRY: UNITED KINGDOM

(F) POSTAL CODE (ZIP): OX1 3RE

(A) NAME: MARK FREWIN

(B) STREET: SCHOOL OF PATHOLOGY, SOUTH PARKS ROAD
(C) CITY: OXFORD

(E) COUNTRY: UNITED KINGDOM

(F) POSTAL CODE (ZIP): OXl1 3RE

(ii) TITLE OF INVENTION: AGLYCOSYLATED ANTIBODIES
(iii) NUMBER OF SEQUENCES: 30

(iv) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC~-DOS/MS-DOS
(D) SOFTWARE: PatentIn Release #1.0, Version #1.30 (EPO)

(2) INFORMATION FOR SEQ ID NO: 1:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(2) ORGANISM: Rattus
(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION:1..15

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1:

AGC TTT CCA ATG GCC 15
Ser Phe Pro Met Ala
1 5
(2) INFORMATION FOR SEQ ID NO: 2:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5 amino acids
(B) TYPE: amino acid
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(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:

Ser Phe Pro Met Ala
1 5

(2) INFORMATION FOR SEQ ID NO: 3:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 51 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA

(iii) HYPOTHETICAL: NO

(iv) ANTI-SENSE: NO

(vi) ORIGINAL SOURCE:
() ORGANISM: Rattus

(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION:1..51

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3:

ACC ATT AGT ACT AGT GGT GGT AGA ACT TAC TAT CGA GAC TCC GTG AAG
Thr Ile Ser Thr Ser Gly Gly Arg Thr Tyr Tyr Arg Asp Ser Val Lys
10 15 20

GGC
Gly

(2) INFORMATION FOR SEQ ID NO: 4:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

Thr Tle Ser Thr Ser Gly Gly Arg Thr Tyr Tyr Arg Asp Ser Val Lys
1 5 10 15

Gly

(2) INFORMATION FOR SEQ ID NO: 5:
(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 30 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cDNA

(iii) BYPOTHETICAL: NO

48

51
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(iv) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: Rattus
(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION:1..30
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5:

TTT CGG CAG TAC AGT GGT GGC TTT GAT TAC

Phe Arg Gln Tyr Ser Gly Gly Phe Asp Tyr
20 25

(2) INFORMATION FOR SEQ ID NO: 6:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6:

Phe Arg Gln Tyr Ser Gly Gly Phe Asp Tyr
1 5 10

(2) INFORMATION FOR SEQ ID NO: 7:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 39 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: Rattus
(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION:1..39
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7:

ACA CTC AGC TCT GGT AAC ATA GAA AAC AAC TAT GTG CAC
Thr Leu Ser Ser Gly Asn Ile Glu Asn Asn Tyr Val His
15 20

(2) INFORMATION FOR SEQ ID NO: 8:
(i) SEQUENCE CHARACTERISTICS:
(2) LENGTH: 13 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8:

Thr Leu Ser Ser Gly Asn Ile Glu Asn Asn Tyr Val His
1 5 10

PCT/GB99/02380

30

39
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(2) INFORMATION FOR SEQ ID NO: 9:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 21 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
{(vi) ORIGINAL SOURCE:
(A) ORGANISM: Rattus
(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION:1..21

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:

GAT GAT GAT AAG AGA CCG GAT
Asp Asp Asp Lys Arg Pro Asp
15 20

(2) INFORMATION FOR SEQ ID NO: 10:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:

Asp Asp Asp Lys Arg Pro Asp
1 5

(2) INFORMATION FOR SEQ ID NO: 11:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 27 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: Rattus
(ix) FEATURE:
(A) NAME /KEY: CDS
(B) LOCATION:1..27

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:

CAT TCT TAT GTT AGT AGT TTT AAT GTT
His Ser Tyr Val Ser Ser Phe Asn Val
10 15

(2) INFORMATION FOR SEQ ID NO: 12:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid

10:

11:

27

PCT/GB99/02380

21
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(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:

His Ser Tyr Val Ser Ser Phe Asn Val
1 5

(2) INFORMATION FOR SEQ ID NO: 13:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 333 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) BYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
{(vi) ORIGINAL SOURCE:
(2) ORGANISM: Rattus
(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION:1..333

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

12:

PCT/GB99/02380

CAGGCTGTTG TGACTCAGGC NAACTCTGTG TCTACGTCTC TAGGAAGCAC AGTCAAGCTG 60

TCTTGCACAC TCAGCTCTGG TAACATAGAA AACAACTATG TGCACTGGTA CCAGCTATAT 120

GAGGGAAGAT CTCCCACCAC TATGATTTAT GATGATGATA AGAGACCGGA TGGTGTCCCT 180

GACAGGTTCT CTGGCTCCAT TGACAGGTCT TCCAACTCAG CCTTCCTGAC AATCCATIAAT 240

GTGGCAATTG AAGATGAAGC TATCTACTTC TGTCATTCTT ATGTTAGTAG TTTTAATGTT 300

TTCGGCGGTG GAACAAAGCT CACTGTCCTT CGA
(2) INFORMATION FOR SEQ ID NO: 14:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 111 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: Rattus
(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION:1..333

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:

14:

333

Gin Ala Val Val Thr Gln Ala Asn Ser Val Ser Thr Ser Leu Gly Ser

1 5

10

15
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Thr

Tyr

Ile

Gly

65

Val

Ser

Val Lys Leu Ser Cys Thr Leu
20

Val His Trp Tyr Gln Leu Tyr
35 40

Tyr Asp Asp Asp Lys Arg Pro
50 55

Ser Ile Asp Arg Ser Ser Asn
70

Ala Ile Glu Asp Glu Ala Ile
85

Phe Asn Val Phe Gly Gly Gly
100

(2) INFORMATION FOR SEQ ID NO: 15:

(1)

(ii)
(i4ii)
(iv)
(vi)

(ix)

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 357 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear

MOLECULE TYPE: cDNA

HYPOTHETICAL: NO

ANTI-SENSE: NO

ORIGINAL SOURCE:

(A) ORGANISM: Rattus

FEATURE:

(A) NAME/KEY: CDS
(B) LOCATION:1..357

Ser Ser Gly
25

Glu Gly Arg

Asp Gly Val

Ser Ala Phe

75

Tyr Phe Cys
90

Thr Lys Leu
105

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

Asn

Ser

Pro

60

Leu

His

Thr

PCT/GB99/02380

Ile Glu Asn Asn
30

Pro Thr Thr Met
45

Asp Arg Phe Ser
Thr Ile His Asn
80

Ser Tyr Val Ser
95

Val Leu Arg
110

CAGGTCCAAC TGCAGGAGTC TGGGGGCGGT TTAGTGCAGC CTGGAAGGTC CATGAAACTC 60

TCCTGTGCAG CCTCAGGATT CACTTTCAGT AGCTTTCCAA TGGCCTGGGT CCGCCAGGCT 120

CCAAAGAAGG GTCTGGAGTG GGTCGCAACC ATTAGTACTA GTGGTGGTAG AACTTACTAT 180

CGAGACTCCG TGAAGGGCCG ATTCACTATC TCCAGAGATA ATGGGAAAAG CATCCTATAC 240

CTGCAAATGA ATAGTCTGAG GTCTGAGGAC ACGGCCACTT ATTACTGTITC AAGATTTCGG 300

CAGTACAGTG GTGGCTTTGA TTACTGGGGC CAAGGGACCA CGGTCACCGT CTCCTCA 357

(2) INFORMATION FOR SEQ ID NO: 16:

(1)

(i)
(iid)

SEQUENCE CHARACTERISTICS:

(A) LENGTH: 119 amino acids

(B) TYPE: amino acid

(C) STRANDEDNESS: single

(D) TOPOLOGY: linear
MOLECULE TYPE: peptide
HYPOTHETICAL: NO



10

15

20

25

30

35

40

45

WO 00/05268 PCT/GB99/02380
(iv) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: Rattus
(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION:1..333
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16:
Gln Val Gln Leu Gln Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 5 10 15
Ser Met Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe
20 25 30
Pro Met Ala Trp Val Arg Gln Ala Pro Lys Lys Gly Leu Glu Trp Val
35 40 45
Ala Thr Ile Ser Thr Ser Gly Gly Arg Thr Tyr Tyr Arg Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Gly Lys Ser Ile Leu Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ser Glu Asp Thr Ala Thr Tyr Tyr Cys
85 90 95
Ser Arg Phe Arg Gln Tyr Ser Gly Gly Phe Asp Tyr Trp Gly Gln Gly
100 105 110
Thr Thr Val Thr Val Ser Ser

115

(2) INFORMATION FOR SEQ ID NO: 17:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 648 base pairs

(ii)
(iii)
(iv)
(vi)

(ix)

(B) TYPE: nucleic acid

(C) STRANDEDNESS: double
(D) TOPOLOGY: linear
MOLECULE TYPE:
HYPOTHETICAL: NO

ANTI-SENSE:

ORIGINAL SOURCE:

NO

cDNA

(A) ORGANISM: Rattus

FEATURE :

(A) NAME/KEY: CDS
(B) LOCATION:1..648

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17:
CAGGCTGTTG TGACTCAGGC NAACTCTGTG TCTACGTCTC TAGGAAGCAC AGTCAAGCTG 60
TCTTGCACAC TCAGCTCTGG TAACATAGAA AACAACTATG TGCACTGGTA CCAGCTATAT 120

GAGGGAAGAT CTCCCACCAC TATGATTTAT GATGATGATA AGAGACCGGA TGGTGTCCCT 180

-7-
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GACAGGTTCT

GTGGCAATTG

TTCGGCGGTG

CTGTTCCCGC

AGTGACTTCT

GCGGGAGTGG

TACCTGAGCC

CATGAAGGGA

CTGGCTCCAT

AAGATGAAGC

GAACAAAGCT

CCTCCTCTGA

ACCCGGGAGC

AGACCACCAC

TGACGCCTGA

GCACCGTGGA

TGACAGGTCT

TATCTACTTC

CACTGTCCTT

GGAGCTTCAA

CGTGACAGTG

ACCCTCCARAA

GCAGTGGAAG

GAAGACAGTG

TCCAACTCAG

TGTCATTCTT

CGACAGCCCA

GCCAACAAGG

GCCTGGAAAG

CAAAGCAACA

TCCCACAGAA

GCCCCTACAG

(2) INFORMATION FOR SEQ ID NO: 18:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 216 amino acids
(B) TYPE: amino acid

(i1)
(1ii)
(iv)
(vi)

(ix)

(x1)

Gln

Thr

Tyr

Ile

Ala

Val

Val

Tyxr

(C) STRANDEDNESS:
TOPOLOGY: unknown
MOLECULE TYPE: peptide
HYPOTHETICAL: NO
ANTI-SENSE: NO
ORIGINAL SOURCE:

(D)

(A) ORGANISM: Rattus

FEATURE:

(A) NAME/KEY: CDS
(B) LOCATION:1..333

Leu
20

Lys

His
35

Trp

Asp Asp

50

Gly
65

Val

Ser

Ser

Ala

Phe

Ile Asp

Ile Glu

Ser

Tyr

Asp

Asp

SEQUENCE DESCRIPTION: SEQ ID NO:

val Val Thr Gln Ala Asn Ser
5

Cys Thr

Gln Leu

Lys

55
Ser Ser
70

Glu Ala

85

vVal
100

Asn

Phe

Gly Gly

single

Val
10
Ser Ser
25

Leu

Tyr Glu Gly

40

Pro Asp Gly

Asn Ser Ala

Ile Phe

90

Tyr

Thr
105

Gly Lys

CCTTCCTGAC

ATGTTAGTAG

AGGCTGCCCC

CCACACTGGT

CAGATAGCAG

ACAAGTACGC

GCTACAGTTG

AATGTTCA

18:

Ser Thr

Gly Asn

Arg Ser

45
Val Pro
60

Phe
75

Leu
His

Cys

Leu Thr

Ser

Ile

Pro

Asp

Thr

Serxr

Val

PCT/GB99/02380

AATCCATAAT
TTTTAATGTT
CTCGGTCACT
GTIGTCTCATA
CCCCGTCAAG
GGCCAGCAGC

CCAGGTCACG

Leu Gly

15

Glu
30

Asn

Thr

Thr

Phe

Ile His

240

300

360

420

480

540

600

648

Ser

Asn

Met

Ser

Asn

80

Tyr
95

Leu
110

Val Ser

Arg Gln
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PCT/GB99/02380
Pro Lys Ala Ala Pro Ser Val Thr Leu Phe Pro Pro Ser Ser Glu Glu
118 120 125
Leu Gln Ala Asn Lys Ala Thr Leu Val Cys Leu Ile Ser Asp Phe Tyr
130 135 140
Pro Gly Ala Val Thr Val Ala Trp Lys Ala Asp Ser Ser Pro Val Lys
145 150 155 160
Ala Gly Val Glu Thr Thr Thr Pro Ser Lys Gln Ser Asn Asn Lys Tyr
165 170 175
Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln Trp Lys Ser His
180 185 190
Arg Ser Tyr Ser Cys Gln Val Thr His Glu Gly Ser Thr Val Glu Lys
195 200 205
Thr Val Ala Pro Thr Glu Cys Ser
210 215
(2) INFORMATION FOR SEQ ID NO: 19:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1347 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: Homo sapiens
(ix) FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION:1..1347
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19:
GAGCTCCAAC TGCTGGAGTC TGGGGGCGGT TTAGTGCAGC CTGGAGGGTC CCTGAGACTIC 60
TCCTGTGCAG CCTCAGGATT CACTTTCAGT AGCTTTCCAA TGGCCTGGGT CCGCCAGGCT 120
CCAGGGAAGG GTCTGGAGTG GGTCTCAACC ATTAGTACTA GTGGTGGTAG AACTTACTAT 180
CGAGACTCCG TGAAGGGCCG ATTCACTATC TCCAGAGATA ATAGCAAAAA TACCCTATAC 240
CTGCAAATGA ATAGTCTGAG GGCTGAGGAC ACGGCCGTCT ATTACTGTGC AAAATTTCGG 300
CAGTACAGTG GTGGCTTTGA TTACTGGGGC CAAGGGACCC TGGTCACCGT CTCCTCAGCC 360
TCCACCAAGG GCCCATCGGT CTTCCCCCTG GCACCCTCCT CCAAGAGCAC CTCTGGGGGC 420
ACAGCGGCCC TGGGCTGCCT GGTCAAGGAC TACTTCCCCG AACCGGTGAC GGTGTCGTGG 480
AACTCAGGCG CCCTGACCAG CGGCGTGCAC ACCTTCCCGG CTGTCCTACA GTCCTCAGGA 540

-9
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CTCTACTCCC

ATCTGCAACG

TCTTGTGACA

TCAGTCTTCC

GTCACATGCG

GTGGACGGCG

ACGTACCGGG

TACAAGTGCA
1020

GCCAAAGGGC
1080

ACCAAGAACC
1140

GTGGAGTGGG
1200

GACTCCGACG
1260

CAGGGGAACG
1320

AAGAGCCTCT
1347

TCAGCAGCGT

TGAATCACAA

AAACTCACAC

TCTTCCCCCC

TGGTGGTGGA

TGGAGGTGCA

TGGTCAGCGT

AGGTCTCCAA

AGCCCCGAGA

AGGTCAGCCT

AGAGCAATGG

GCTCCTTCTT

TCTTCTCATG

CCCTGTCTCC

GGTGACCGTG

GCCCAGCAAC

ATGCCCACCG

AAAACCCAAG

CGTGAGCCAC

TAATGCCAAG

CCTCACCGTC

CAAAGCCCTC

ACCACAGGTG

GACCTGCCTG

GCAGCCGGAG

CCTCTACAGC

CTCCGTGATG

GGGTAAA

CCCTCCAGCA

ACCAAGGTGG

TGCCCAGCAC

GACACCCTICA

GAAGACCCTG

ACARAGCCGC

CTGCACCAGG

CCAGCCCCCA

TACACCCTGC

GTCAAAGGCT

AACAACTACA

AAGCTCACCG

CATGAGGCIC

(2) INFORMATION FOR SEQ ID NO: 20:

(1)

(i1)
(iii)
(iv)
(vi)

(ix)

(xi)

(A) LENGTH:

(C) STRANDEDNESS:

SEQUENCE CHARACTERISTICS:

449 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY: unknown

MOLECULE TYPE: peptide
HYPOTHETICAL: NO
ANTI-SENSE: NO
ORIGINAL SOURCE:

(A) ORGANISM: Rattus

FEATURE:

(A) NAME/KEY: CDS
(B) LOCATION:1..333

single

GCTTGGGCAC

ACAAGAAAGT

CTGAACTCCT

TGATCTCCCG

AGGTCAAGTT

GGGAGGAGCA

ACTGGCTGAA

TCGAGAAAAC

CCCCATCCCG

TCTATCCCAG

AGACCACGCC

TGGACAAGAG

TGCACAACCA

SEQUENCE DESCRIPTION: SEQ ID NO: 20:

PCT/GB99/02380

CCAGACCTAC

TGAGCCCAAA

GGGGGGACCG

GACCCCTGAG

CAACTGGTAC

GTACGCCAGC

TGGCAAGGAG

CATCTCCAAA

GGATGAGCTG

CGACATCGCC

TCCCGTGCTG

CAGGTGGCAG

CTACACGCAG

600

660

720

780

840

900

960

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

-10 -



10

15

20

25

30

35

40

45

50

55

WO 00/05268

Ser

Pro

Ser

Lys

65

Leu

Ala

Thr

Pro

Gly

145

Asn

Gln

Ser

Ser

Thr

225

Ser

Pro

Ala

Leu

Met

Thr

50

Gly

Gln

Lys

Leu

Leu

130

Cys

Ser

Ser

Ser

Asn

210

His

Val

Thr

Glu

Lys
290

Arg

Ala

35

Ile

Arg

Met

Phe

Val

115

Ala

Leu

Gly

Ser

Leu

195

Thr

Thr

Phe

Pro

Val

275

Thr

Leu
20

Trp

Ser

Phe

Asn

Arg

100

Thr

Pro

val

Ala

Gly

180

Gly

Lys

Cys

Leu

Glu

260

Lys

Lys

Ser

vVal

Thr

Thr

Ser

85

Gln

Val

Ser

Lys

Leu

165

Leu

Thr

Val

Pro

Phe

245

Val

Phe

Pro

Cys

Arg

Ser

Ile

70

Leu

Tyr

Ser

Ser

Asp

150

Thr

Tyr

Gln

Asp

Pro

230

Pro

Thr

Asn

Ala

Gln

Gly

55

Ser

Ser

Serx

Lys

135

Tyr

Ser

Ser

Thr

Lys

215

Cys

Pro

Cys

Trp

Glu
295

Ala

Ala

40

Gly

Arg

Ala

Gly

Ala

120

Ser

Phe

Gly

Leu

Tyr

200

Lys

Pro

Lys

vVal

Tyr
280

Glu

Ser

25

Pro

Arg

Asp

Glu

Gly

105

Ser

Thr

Pro

Val

Ser

185

Ile

Val

Ala

Pro

Val

265

Val

Gln

S 11 -

10

Gly

Gly

Thr

Asn

Asp

90

Phe

Thr

Ser

Glu

His

170

Ser

Cys

Glu

Pro

Lys

250

Val

Asp

Tyr

Phe

Lys

Tyr

Ser

75

Thr

Asp

Lys

Gly

Pro

155

Thr

Val

Asn

Pro

Glu

235

Asp

Asp

Gly

Ala

Thr

Gly

Tyr

60

Lys

Ala

Tyr

Gly

Gly

140

Val

Phe

Val

vVal

Lys

220

Leu

Thr

Val

Val

Ser
300

Phe

Leu

45

Arg

Asn

vVal

Trp

Pro

125

Thr

Thr

Pro

Thr

Asn

205

Ser

Leu

Leu

Ser

Glu

285

Thr

PCT/GB99/02380

Ser

30

Glu

Asp

Thr

Tyr

Gly

110

Ser

Ala

vVal

Ala

Val

190

His

Cys

Gly

Met

His

270

Val

Tyr

15

Ser

Irp

Ser

Leu

Tyr

95

Gln

Val

Ala

Ser

val

175

Pro

Lys

Asp

Gly

Ile

255

Glu

His

Phe

Val

Val

Tyr

80

Cys

Gly

Phe

Leu

Trp

160

Leu

Ser

Pro

Lys

Pro

240

Ser

Asp

Asn

Val
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Val

305

Tyr

Thr

Leu

Cys

Ser

385

Asp

Ser

Ala

Lys

Ser Val Leu Thr Val Leu His
310

Lys Cys Lys Val Ser Asn Lys
325

Ile Ser Lys Ala Lys Gly Gln
340

Pro Pro Ser Arg Asp Glu Leu
355 360

Leu Val Lys Gly Phe Tyr Pro
370 375

Asn Gly Gln Pro Glu Asn Asn
390

Ser Asp Gly Ser Phe Phe Leu
405

Arg Trp Gln Gln Gly Asn Val
420

Leu His Asn His Tyr Thr Gln
435 440

(2) INFORMATION FOR SEQ ID NO: 21:

(1)

(i1)
(iii)
(iv)
(vi)

(ix)

(xi)

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: unknown

MOLECULE TYPE: peptide

HYPOTHETICAL: NO

ANTI-SENSE: NO

ORIGINAL SOURCE:

(A) ORGANISM: Homo sapiens

FEATURE:

() NAME/KEY: Region
(B) LOCATION:1..30

SEQUENCE DESCRIPTION: SEQ ID NO: 21:

Gln

Ala

Pro

345

Thr

Ser

Tyr

Tyr

Phe

425

Lys

Asp

Leu

330

Arg

Lys

Asp

Lys

Ser

410

Ser

Ser

Trp

315

Pro

Glu

Asn

Ile

Thr

395

Lys

Cys

Leu

Leu

Ala

Pro

Gln

Ala

380

Thr

Leu

Ser

Ser

Asn

Pro

Gln

Val

365

Val

Pro

Thr

Val

Leu
445

PCT/GB99/02380

Gly

Ile

Val

350

Ser

Glu

Pro

Val

Met

430

Ser

Lys

Glu

335

Tyr

Leu

Trp

Val

Asp

415

His

Pro

Glu

320

Lys

Thr

Thr

Glu

Leu

400

Lys

Glu

Gly

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5

10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser

20

(2) INFORMATION FOR SEQ ID NO: 22:

25

-12-
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15
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(1)

(ii)
(iii)
(iv)
(vi)

(ix)

(xi)

Trp
1

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 14 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: unknown

MOLECULE TYPE: peptide

HYPOTHETICAL: NO

ANTI-SENSE: NO

ORIGINAL SOURCE:

(A) ORGANISM: Homo sapiens

FEATURE:

(A) NAME/KEY: Region
(B) LOCATION:1..14

SEQUENCE DESCRIPTION: SEQ ID NO: 22:

PCT/GB99/02380

Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val Ser

5 10

(2) INFORMATION FOR SEQ ID NO: 23:

(1)

(i1)
(iii)
(iv)
(vi)

(ix)

(x1)

Met

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 32 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: unknown

MOLECULE TYPE: peptide

HYPOTHETICAL: NO

ANTI-SENSE: NO

ORIGINAL SOURCE:

(A) ORGANISM: Homo sapiens

FEATURE :

(A) NAME/KEY: Region
{(B) LOCATION:1..32

SEQUENCE DESCRIPTION: SEQ ID NO: 23:

Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln

5 10

15

Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Lys

20 25

(2) INFORMATION FOR SEQ ID NO: 24:

(1)

(ii)
(iii)
(iv)
(vi)

(ix)

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: unknown

MOLECULE TYPE: peptide

HYPOTHETICAL: NO

ANTI~SENSE: NO

ORIGINAIL SOURCE:

(A) ORGANISM: Homo sapiens

FEATURE :

-13 -
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(2) NAME/KEY: Region
(B) LOCATION:1..11

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

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
1 5 10

(2) INFORMATION FOR SEQ ID NO: 25:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 22 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: unknown
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
() ORGANISM: Rattus
(ix) FEATURE:
(A) NAME/KEY: Region
(B) LOCATION:1..22

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25:

Gln Ala Val Val Thr Gln Ala Asn Ser Val Ser Thr Ser Leu Gly Ser
1 5 10 15

Thr Val Lys Leu Ser Cys
20

(2) INFORMATION FOR SEQ ID NO: 26:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 15 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: unknown
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: Rattus
(ix) FEATURE:
(A) NAME/KEY: Region
(B) LOCATION:1..15

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26:

Trp Tyr Gln Leu Tyr Glu Gly Arg Ser Pro Thr Thr Met Ile Tyr
1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 27:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 34 amino acids

-14 -
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(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: unknown
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
{(vi) ORIGINAL SOURCE:
(A) ORGANISM: Rattus
(ix) FEATURE:
(A) NAME/KEY: Region
(B) LOCATION:1..34

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27:

PCT/GB99/02380

Gly Val Pro Asp Arg Phe Ser Gly Ser Ile Asp Arg Ser Ser Asn Ser

1 5 10

15

Ala Phe Leu Thr Ile His Asn Val Ala Ile Glu Asp Glu Ala Ile Tyr

20 25

Phe Cys

(2) INFORMATION FOR SEQ ID NO: 28:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: unknown
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
(iv) ANTI-SENSE: NO
(vi) ORIGINAL SOURCE:
(A) ORGANISM: Rattus
(ix) FEATURE:
(2) NAME/KEY: Region
(B) LOCATION:1..11

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

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Arg
1 5 10

(2) INFORMATION FOR SEQ ID NO: 29:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 36 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: other nucleic acid
(A) DESCRIPTION: /desc = "synthetic"
(iii) HYPOTHETICAL: YES
(iv) ANTI-SENSE: NO
(ix) FEATURE:
(A) NAME/KEY: misc_feature

-15-

30



10

15

20

25

WO 00/05268

(B) LOCATION:1l..36

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:

GACTACAAGC TTACACAGGA CCTCACCATG CGATGG

(2) INFORMATION FOR SEQ ID NO: 30:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 36 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

29:

(ii) MOLECULE TYPE: other nucleic acid
(A) DESCRIPTION: /desc = "synthetic"

(iii) HYPOTHETICAL: YES

(iv) ANTI-SENSE: NO

{(ix) FEATURE:
(A) NAME/KEY: misc_feature
(B) LOCATION:1..36

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:

GATGCTGAAT TCTGCAGCTC TAGTCTCCCG TGGIGG

- 16 -

30:
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