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(57) Abstract 

An altered antibody chain is produced in which the CDR's of the variable domain of the chain are derived from a first 
mammalian species. The framework-encoding regions of DNA encoding the variable domain of the first species are mutated so 
that the mutated framework-encoding regions encode a framework derived from a second different mammalian species. The or 
each constant domain of the antibody chain, if present, are also derived from the second mammalian species. An antibody which 
is capable of binding to human CD4 antigen is also provided together with a pharmaceutical composition comprising the antib
ody. 
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FRAMEWORK MUTATED ANTIBODIES AND THEIR PREPARATION 

The present invention relates to altered antibodies and 
their preparation. The invention is typically applicable 
to the production of humanised antibodies. 

5 Antibodies typically comprise two heavy chains linked 
together by disulphide bonds and two light chains. Each 

light chain is linked to a respective heavy chain by 

disulphide bonds. Each heavy chain has at one end a 
variable domain followed by a number of constant domains. 

10 Each light chain has a variable domain at one end and a 

constant domain at its other end. The light chain variable 
domain is aligned with the variable domain of the heavy 
chain. The light chain constant domain is aligned with the 

first constant domain of the heavy chain. The constant 
15 domains in the light and heavy chains are not involved 

directly in binding the antibody to antigen. 

The variable domains of each pair of light and heavy 
chains form the antigen binding site. The domains on the 
light and heavy chains have the same general structure and 

20 each domain comprises a framework of four regions, whose 
sequences are relatively conserved, connected by three 
complementarity determining regions (CDRs). The four 

framework regions largely adopt a beta-sheet conformation 
and the CDRs form loops connecting, and in some cases 

25 forming part of, the beta-sheet structure. The CDRs are 

held in close proximity by the framework regions and, with 
the CDRs from the other domain, contribute to the formation 

of the antigen binding site. 
The preparation of an altered antibody in which the CDRs 

30 are derived from a different species than the framework of 
the antibody's variable domains is disclosed in 

EP-A-0239400. The CDRs may be derived from a rat or mouse 
monoclonal antibody. The framework of the variable 

domains, and the constant domains, of the altered antibody 

35 may be derived from a human antibody. such a humanised 
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antibody elicits a negligible immune response when 
administered to a human compared to the immune response 

mounted by a human against a rat or mouse antibody. ~ -i' 

5 

Humanised CAMPATH-1 antibody is disclosed in EP-A-0328404. 

We have now devised a new way of preparing an altered 
antibody. In contrast to previous proposals, this involves 

altering the framework of a variable domain rather than the 
CDRs. This approach has the advantages that it does not 
require a pre-existing eDNA encoding, for example, a human 

10 framework to which to reshape and that it is technically 

easier than prior methodologies. 
Accordingly, the present invention provides a process 

for the preparation of an antibody chain in which the CDRs 

of the variable domain of the antibody chain are derived 
15 from a first mammalian species and the framework of the 

variable domain and, if present, the or each constant 

domain of the antibody chain are derived from a second 
different mammalian species, which process comprises: 

(i) mutating the framework-encoding regions of DNA 

20 encoding a variable domain of an antibody chain of the said 
first species such that the mutated framework-encoding 
regions encode the said framework derived from the said 

second species: and 

(ii) expressing the said antibody chain utilising the 
25 mutated DNA from step (i). 

A variable domain of either or both chains of an 
antibody can therefore be altered by: 

(a) determining the nucleotide and predicted amino acid 

sequence of a variable domain of a selected antibody chain 
30 of the said first species: 

(b) determining the antibody framework to which the 

framework of the said variable domain is to be altered; 
(c) mutating the framework-encoding regions of DNA 

encoding the said variable domain such that the mutated 
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framework-encoding regions encode the framework determined 
upon in step (b); 

(d) linking the mutated DNA obtained in step (c) to DNA 
encoding a constant domain of the said second species and 

5 cloning the DNA into an expression vector; and 
(e) introducing the expression vector into a compatible 

host cell and culturing the host cell under such conditions 
that antibody chain is expressed. 

The antibody chain may be co-expressed with a 
10 complementary antibody chain. At least the framework of 

the variable domain and the or each constant domain of the 
complementary chain generally are derived from the said 
second species also. A light chain and a heavy chain may 

be co-expressed. Either or both chains may have been 
15 prepared by the process of the invention. Preferably the 

CDRs of both chains are derived from the same selected 
antibody. An antibody comprising both expressed chains can 
be recovered. 

The antibody preferably has the structure of a natural 

20 antibody or a fragment thereof. The antibody may therefore 
comprise a complete antibody, a (Fab 1 ) 2 fragment, a Fab 
fragment, a light chain dimer or a heavy chain. The 
antibody may be an IgG such as an IgGl, IgG2, IgG3 or IgG4 
IgM, IgA, IgE or IgD. Alternatively, the antibody may be a 

25 chimaeric antibody of the type described in wo 86/01533. 
A chimaeric antibody according to WO 86/01533 comprises 

an antigen binding region and a non-immunoglobulin region. 
The antigen binding region is an antibody light chain 
variable domain or heavy chain variable domain. Typically, 

30 the chimaeric antibody comprises both light and heavy chain 
variable domains. The non-immunoglobulin region is fused 

at its c-terminus to the antigen binding region. The non
immunoglobulin region is typically a non-immunoglobulin 
protein and may be an enzyme region, a region derived from 

35 a protein having known binding specificity, from a protein 
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