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(54)Title: RECOMBINANT ANTIBODY AND METHOD

» (57): Abstract

The present invention provides a humanised antibody
molecule (HAM) having specificity for the TAG-72 antigen
and: having an antigen binding site wherein at least the com-
plementarity determining regions (CDRs) of the variable do-
main are derived from the mouse monoclonal antibody B72.3
(B72.3 NMAb) and the remaining immunoglobulin-derived
parts-ofi'the HAM are derived from a human immunogiobulin
andia: process for its production.

CKET
M

A R

Find authenticated court documents

A

10 30 50
GAATTCCCACTGACTCTAACCATGGAATGGAGCTGGGTCTTTCTCTTCTTCCTGTCAGTA
MetGluTrpSerTrpValPheLeuPhePheLeuServal

70 90 110
ACTACAGGTGTCCACTCCCAGGTTCAGCTGCAGCAGTCTGACGCTGAGTTGGTGAAACCT
ThrThrGlyValHisSerGlnvalGlnLeuGinGlnSerAspAlaGluLeuvalLysPro

130 150 170
GGGGCTTCAGTGAAGATATCCTGCAAGGCTTCTGGCTACACCTTCACTGACCATGCTATT
GlyAlaSerValLysIleSerCysLysAlaSerGlyTyrThrPheThrAspHisAlalle

190 210 230
CACTGGGCGAAGCAGAAGCCTGAACAGGGCCTGGAATGGATTGGATATATTTCTCCCGGA
HisTrpAlalysGlnLysProGluGlnGlyLeuGluTrpIleGlyTyrIleSerProGly

270 290
AATGATGATATTAAGTACAATGAGAAGTTCAAGGGCAAGGC CACACTGACTGCAGACAAA
AsnAspAsplleLysTyrAsnGluLysPheLysGlyLysAlaThrLeuThrAlaAspLys

3lo 330 350
TCCTCCAGCACTGCCTACATGCAGCTCAACAGCCTGACATCTGAGGATTCTGCAGTGTAT
SerSerSerThrAlaTyrMetGlnLeuAsnSerLeuThrSerGluAspSerAlaValTyr

370 390 410
TTCTGTAAAAGATCGTACTACGGCCACTGGGGCCAAGGCACCACTCTCACAGTCTCCTC:
PheCysLysArgSerTyrTyrGlyHisTrpGlyGlnGlyThrThrLeuThrValSerSer
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10 30 50
ATCACACACACACACATGAGTGTGCCCACTCAGGTCCTGGGGTTGCTGCTGCTGTGGCTT
MetSerValProThrGlnValleuGlyLeuLeuLeuLeuTrpLeu

70 S0 110
ACAGATGCCAGATGTGACATCCAGATGACTCAGTCTCCAGCCTCCCTATCTGTATCTGTG
ThrAspAlaArgCysAspIlleGlnMetThrGlnSerProAlaSerLeuServalServVal

130 150 170
GGAGAAACTGTCACCATCACATGTCGAGCAAGTGAGAATATTTACAGTAATTTAGCATGG
GlyGluThrValThrIleThrCysArgAlaSerGluAsnIleTyrSerAsnLeuAlaTrp

1%0 210 230
TATCAACAGAAACAGGGAAAATCTCCTCAGCTCCTGGTCTATGCTGCAACAAACTTAGCA
TyrGlnGlnLysGlnGlylysSerProGlnLeuleuValTyrAlaAlaThrAsnLeuAla

250 270 290
GATGGTGTGCCATCAAGGTTCAGTGGCAGTGGATCGGGCACACAGTATTCCCTCAAGATC
AspGlyValProSerArgPheSerGlySerGlySerGlyThrGlnTyrSerLeulysIle

310 330
AACAGCCTGCAGTCTGAAGATTTTGGGAGTTATTACTGTCAACATTTTTGGGGTACTCCG
AsnSerLeuGlnSerGluAspPheGlySerTyrTyrCysGlnHisPheTrpGlyThrPro
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RECOMBINANT ANTIBODY AND METHOD'
The present invention relates to a humanised

antibody molecule (HAM) having specificity for an.
antigen present on certain malignant cells and to a
process for its production using recombinant DNA
technology.

In the present application, the term
"recombinant antibody molecule" (RAM) is used to

"describe an antibody produced by any process

involving the use of recombinant DNA technology,
including any analogues of natural immunoglobulins or
their fragments. The term "humanised antibody
molecule" (HAM) is used to describe a molecule having
an antigen binding site derived from an
immunoglobulin from a non-human species, the
remaining immunoglobulin-derived parts of the
molecule being derived from a human immunoglobulin.
The antigen binding site may comprise either complete
variable domains fused onto constant domains or only
the complementarity determining regions grafted onto
appropriate framework regions in the variable
domains. The abbreviation "MAb" is used to indicate
a monoclonal antibody.

In the description, reference is made to a.
number of publications by number. The publications
are listed in numerical order at the end of the
description.

Natural immunoglobulins have been known for
many yvears, as have the various fragments thereof,
such as the Fab, (Fab')z and Fc fragments, which
can be derived by enzymatic cleavage. Natural
immunoglobulins comprise a generally Y-shaped
molecule having an antigen-binding site at the end of
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each upper arm. The remainder of the structure, and
particularly the stem of the Y, mediates the effector
functions associated with immunoglobulins.

Natural immunoglobulins have been used in
assay, diagnosis and, to a more limited extent,
therapy. However, such uses, especially in therapy,
have been hindered by the polyclonal nature of
natural immunoglobulins. A significant step towards
the realisation of the potential of immunoglobulins
as therapeutic agents was the discovery of monoclonal
antibodies of defined specificity (1). However, most
MAbs are produced by fusions of rodent spleen cells
with rodent myeloma cells. They are therefore
essentially rodent proteins. There are very few
reports of the production of human MAbs.

Since most available MAbs are of rodent origin,
they are naturally antigenic in humans. Therefore,
the use of rodent MAbs as therapeutic agents in
humans is inherently limited by the fact that the

~human subject will mount an immunological response to
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the MAb and will either remove it entirely or at
least reduce its effectiveness.

There have therefore been made proposals for
making non-human MAbs less antigenic in humans. Such
techniques can be generically termed "humanizing"
MAbs. These techniques generally involve the use of
recombinant DNA technology to manipulate DNA
sequences encoding the polypeptide chains of the
antibody molecule. '

Some early methods for carrYing out such a
procedure are described in EP-A-0 171 496 (Res. Dev.
Corp. Japan), EP-A-0 173 494 (Stanford University),
EP-A-0 194 276 (Celltech Limited) and WO-A-8 702 671
(Int. Gen. Eng. Inc.). The Celltech application
discloses & process for preparing an
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antibody molecule having the variable domains from a
mouse MAb and the constant domains from a human
immunoglobulin. It also shows the production of an
antibody molecule comprising the variable domains of
a mouse MAb, the CH1l and CL domains of a human
immunoglobulin, and a non-immunoglobulin-derived
protein in place of the Fc portion of the human

»
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immunoglobulin.

In an alternative approach, described in
EP-A-87302620.7 (Winter), the complementarity
determining regions (CDRs) of a mouse MAb have been
grafted onto the framework regions of the variable
domains of a human immunoglobulin using site directed
mutagenesis using long oligonucleotides

The earliest work on humanizing MAbs has been
carried out based on MAbs recognising synthetic
antigens, such as the NP or NIP antigens. However,
examples in which a mouse MAb recognising lysozyme
and a rat MAb recognising an antigen on human T cells
respectively were humanized are shown by Verhoeven et
al. (2) and Reichmann et al. (3)

It has been widely suggested that
immunoglobulins, and in particular MAbs, could
potentially be very useful in the diagnosis and
treatment of cancer (4,5). There has therefore been
much activity in trying to produce immunoglobulins or
MAbs directed against tumour-specific antigens. Sc
far, over one hundred MAbs directed against a variety
of human carcinomas have been used in various aspects

Y

of tumour diagnosis or treatment (6).

There have been a number of papers published
concerning the production of chimeric monoclonal
antibodies recognising cell surface antigens. For
instance, Sahagan et al. (7) disclose a genetically
enginee;ed murine/human chimeric antibody which
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