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Description

FIELD OF THE INVENTION

[0001] The present invention relates to therapeutic antibodies and to a method for reducing or eliminating their im-
munogenicity
[0002] Tolerance to foreign antigen or tissue is a state whereby an otherwise normal, mature immune system is
specifically unable to respond aggressively to that antigen/tissue which it therefore treats like a normal (non-diseased)
body tissue%omponent. At the same time the immune system is competent to respond aggressively to foreign or diseased
antigens/tissues to which it has not specifically tolerant either by the natural process of self-tolerance or by therapeutic
tolerance induction procedures. A test for tolerance usually requires a demonstration that the tolerant individual fails to
become immune to the specific antigen/tissue when one or preferably more attempts to immunize are made at a later
time when the same individual can be shown to respond to an irrelevant antigen/tissue. As used herein, reference to
induction of tolerance is also intended to encompass both complete and partial/incomplete tolerance induction. Complete
tolerance induction involves the removal of the immune response to the antigen/tissue to which tolerance is to be induced
whereas partial or incomplete tolerance induction involves a significant reduction in this immune response.

PRIOR ART

[0003] One of the major problems with the use of antibodies in therapy is the immune response mounted against
them. As humans are naturally tolerant of their immunoglobulins, a number of strategies have been used to create
human forms of therapeutic antibodies, strategies such as humanisation, phage display from human libraries, or the
use of mice carrying human immunoglobulin gene repertoires. Although useful, these procedures cannot guarantee that
patients do not still react against unique features of the therapeutic antibody, features such as the allotypic determinants
in the constant regions, and idiotypic determinants encoded by the complementary-determining regions (CDRs).
[0004] Chiller and Weigle (1970) PNAS 65:551 showed in rodents that tolerance to foreign immunoglobulins can be
induced by deaggregated monomers of those immunoglobulins whilst aggregates of such immunoglobulins were po-
tentially immunogenic. Benjamin and Waldmann et al (1986) J. Exp. Med. 163:1539 showed that cell-binding antibodies
could also be immunogenic compared to non-cell binding antibodies. Isaacs and Waldman (1994) Therapeutic Immu-
nology 1:363-312 showed that the humoral response against therapeutic antibodies is CD4+ T-cell-dependent. To ensure
that therapeutic antibodies are not immunogenic it would be desirable to induce tolerance in the CD4 T-cell population
to all potentially immunogenic determinants of those therapeutic antibodies that host-cells might recognise.
[0005] Gilliland et al (1999) The Journal of Immunology 162:3663-3671, described an alternative route to prevent
immune response against therapeutic antibodies by pre-tolerising the host with a monomeric preparation of non-cell-
binding antibody mutants. Specifically, this study showed that mutants of the anti-CD52 antibody CAMPATH-1H which
are non-cell-binding lose immunogenicity and can consequently induce tolerance to wild-type binding antibodies. CAM-
PATH-1 is the generic name given to the CD52 glycoprotein antigen and to the family of antibodies that recognize this.
CAMPATH is a registered trade mark. The unique ability of CAMPATH-1H antibodies to kill lymphocytes by both com-
plement-mediated lysis and cell-mediated lysis has led to the extensive use of these antibodies for the serotherapy of
lymphoma, marrow and organ transplantation and in the treatment of autoimmune diseases. The observation that some
patients mount antiglobulin responses to the therapeutic antibody led to research aimed at abolishing immunogenicity.
Gilliland et al. showed in murine models that the antiglobulin response to a cell-binding form of the CAMPATH-1H
antibody could be abolished by first tolerizing with a non-cell binding mutant. However, to use this method therapeutically
would require the application of two products, the non-binding tolerogen and the actual therapeutic antibody. This is a
costly process and has the disadvantage that as the mutant and therapeutic antibodies differ in a few amino-acid residues
and in some cases tolerance may not extend to the difference, so that an antiglobulin response could still arise to the
wild-type (unmutated) antibody. There is therefore a need to ensure tolerance to the whole therapeutic antibody.
[0006] It has thus been a long-term goal in immunology to find a means to abolish the potential to mount an immune
response to certain therapeutic proteins which may have amino-acid sequences different to the host. This would have
major implications in a broad range of therapeutic areas ranging from cancer, to autoimmune disease to transplantation.

STATEMENT OF THE INVENTION

[0007] In accordance with one aspect of the present invention, there is provided a modified therapeutic antibody as
defined in claim 1, wherein the modified therapeutic antibody as compared to the unmodified antibody has a reduced
binding to its target antigen. The reduced binding is such that over time the binding of the antibody to the target is increased.
[0008] According to one aspect, the present disclosure is directed to a therapeutic tolerising antibody which comprises
a therapeutic antibody having a specific therapeutic effect wherein the antibody has been subject to a temporary ob-
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struction of its antibody-combining site which reduces the binding of the antibody for its natural target and wherein
following administration to a host the antibody is capable of regenerating sufficient of a functionally-competent form of
the therapeutic antibody to achieve the said therapeutic effect, whereby the reduction of the binding of the antibody for
its natural target renders the modified antibody tolerogenic to itself and to its functionally-competent form. In this respect,
tolerogenic means that an immunogenic immune response (an antibody response) against the antibody is inhibited,
reduced in severity and/or essentially eliminated.
[0009] Using this antibody the immunogenicity of cell-binding antibodies may be reduced or circumvented so that
antibody therapy can be used to its full potential.
[0010] Only one product is used which is one able to tolerise itself and produce the desired therapeutic effect. This
eliminates the need for two products as used previously. The temporary blockade of the antibody combining site (ACS)
of the antibody must be for a sufficient time to induce tolerance within the host immune system, i.e., inhibit the immunogenic
immune response against the antibody, but once this has been achieved the antibody should revert to or regenerate a
form which can interact with the therapeutic target by increasing the amount of antibody bound thereto. Thus, immuno-
logically foreign antibodies may be given to produce the desired therapeutic effect with a reduction of and/or essentially
eliminating a host immunogenic immune response to them. Thus, the generation of antibodies against the therapeutic
antibody is reduced and/or essentially eliminated.
[0011] Thus, in accordance with an aspect of the invention, there is provided a pharmaceutical in the form of a modified
therapeutic antibody comprising a cell-binding antibody that includes an antibody combining site that binds to a cell-
bound target antigen, said antibody being modified with a peptide that inhibits binding of the antibody to the target
antigen, wherein the peptide comprises the target antigen or a domain or mimotope thereof which is reversibly bound
to the antibody combining site of the antibody, said modified antibody being effective for reducing an immune response
against the antibody and for producing a therapeutic effect by binding to the target antigen.
[0012] The therapeutic antibody is modified to include a compound that is reversibly bound to the antibody combining
site of the antibody, with the target antigen competing with the compound for binding to the ACS upon administration
of the antibody, whereby binding of the antibody to the target is inhibited. In this manner, the amount of the modified
antibody that becomes bound to the target antigen in the initial period after administration is less than would have become
bound if the antibody was administered in its non-modified form. As the compound is displaced from the ACS as a result
of competitive binding, the amount of antibody that becomes bound to the target antigen increases. By inhibiting the
binding of the antibody, with the amount of antibody that is bound to the target increasing over time, the modified antibody
is capable of reducing and/or essentially eliminating an antibody response thereto and is also capable of accomplishing
the desired therapeutic effect.
[0013] In one embodiment, the modified antibody has an avidity for the target that is less than the avidity for the target
of the unmodified antibody. The avidity is reduced in an amount that is effective for reducing and/or eliminating an
antibody response against the therapeutic antibody while producing the desired therapeutic effect by binding to the
therapeutic target.
[0014] The term "therapeutic" as used herein encompasses both treating an existing disease condition or disorder
and preventing and/or reducing the severity of a disease, condition or disorder.
[0015] A therapeutic target is the antigen to which the antibody binds, which antigen may or may not be present on
a tissue or cells. The compound that is combined with the therapeutic antibody for inhibiting binding to the target may
inhibit such binding by binding to the ACS and/or by binding or blocking access to the ACS; e.g., by steric hindrance.
[0016] The compound may be combined with the antibody by linking the compound to the antibody and/or by binding
of the compound to the ACS. In one embodiment, the compound is linked or tethered to the antibody and also binds to
the ACS. In another embodiment, the compound is linked to the antibody without binding to the ACS and inhibits binding
of the antibody to the target by inhibiting access to the ACS; e.g., by steric hindrance. In one non-limiting embodiment,
the compound is linked to only one of the chains of the antibody.
[0017] The therapeutic antibody may be used as a therapeutic in humans and may be a non-human antibody e.g.
one raised in a rodent.
[0018] Chimeric and humanised, e.g. CDR-grafted, antibodies may be used in accordance with the present invention.
These antibodies are less immunogenic than the corresponding rodent antibodies and thus temporary ACS blockade
of such antibodies in accordance with the present invention may further reduce immunogenicity and enhance tolero-
genicity.
[0019] The compound functions to inhibit binding of the antibody to the target whereby immediately after administration
there is a reduction of the amount of antibody that binds to the target as compared to the amount of antibody that would
bind without the presence of the compound. The amount of antibody that becomes bound to the target increases over
time whereby in effect there is a temporary blocking of the ACS that inhibits the amount of antibody that binds to the
target. The temporary blockade of the ACS (a blockade that initially reduces the amount of antibody that binds to the
target, with such amount increasing with time) may be effected by the following, including;
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(i) Temporary occupancy with molecules such as the defined antigen or a domain thereof, low affinity antigenic
peptides or mimotopes by preincubation in-vitro, that might gradually dissociate in-vivo, such that the antibody would
gradually accumulate on cell-bound or other "target" antigen if the association and dissociation constants were
favourable by comparison with the "obstructive" element; or
(ii) Temporary occupancy with molecules such as the defined antigen or a domain thereof, low affinity antigenic
peptides or mimotopes which may be attached by flexible linkers. Once administered in-vivo the antibody would
gradually accumulate on cell-bound or other "target" antigen if the association and dissociation constants were
favourable by comparison with the "obstructive" element.

[0020] Such a modification would interfere with antibody accumulation on the target antigen for a limited period, which
would be enough to ensure that the administered therapeutic antibody has a tolerizing effect (which is at least a partial
tolerizing effect) while allowing for the antibody to revert to or regenerate sufficient of its functionally-competent form to
achieve the desired therapeutic effect, i.e., accumulate on the target antigen in an amount to produce such effect.
[0021] Removal of the modification may also occur by the host’s own physiological and biochemical processes such
as pH changes, enzymatic cleavage within the host, natural competition with host antigens bound to cells. For example
a peptide mimotope could be linked to the antibody H or L chain by a linker which carries an enzyme degradable motif,
susceptible to cleavage by host enzymes, such as for example, leukocyte elastase, in-vivo.
[0022] According to one particularly advantageous embodiment of the diclosure the linker is cleaved by an enzyme
which occurs only or preferentially at the desired site of action of the therapeutic antibody thereby providing selective
delivery of the therapeutic antibody to the desired site of action. For example a linker cleaved by leukocyte elastase
would be appropriate for an antibody whose intended site of action was the joints. Alternatively, soluble antigen or
mimotope might dissociate more easily at low pH within the site of a tumour which may also provide selective delivery
of the antibody to the desired site of action. Alternatively, a low affinity mimotope attached by an inert linker may naturally
dissociate in-vivo, and reassociation may be prevented by the ACS interacting with the natural antigen on host cells
[0023] Preferably, the native antigen, domains thereof, and peptide fragments or mimotopes are used to modify the
ACS. The latter may be generated from peptide libraries either synthetically or biologically-derived. Non-covalently
binding chemicals can be screened from natural or synthetic libraries or from other available products, for their ability
to inhibit antibody binding to its antigen or a surrogate equivalent. The linkers which may be used are preferably flexible,
but could be enzymatically cleavable and/or degradable by the body over a set time period.
[0024] The present invention is also directed to antibodies as described above further comprising an Fc region designed
to reduce interaction with the complement system and with specialised cell receptors for the Fc region of immunoglobulins
(FcR receptors). Part of the immunogenicity of cell-binding antibodies may come from their capacity to biologically
activate the complement system and other cells which bind through FcR receptors. The removal of the biological effector
functions in the Fc region of the antibody may reduce immunogenicity as compared to the unmodified antibody and thus
enhance tolerogenicity. This will be useful for many antibodies where cell lysis is not essential, such as blocking or
agonist antibodies. Thus, the addition of mutations in the ACS together with those in the Fc region may be the most
effective at tolerisation towards Fc mutated antibodies designed to block or enhance cell-function.
[0025] According to a further aspect, the invention provides an antibody as defined above for use in therapy.
[0026] According to a still further aspect, the invention provides the use of an antibody as defined above in the
manufacture of a medicament for use in the treatment of a mammal to achieve the said therapeutic effect. The treatment
comprises the administration of the medicament in a dose sufficient to achieve the desired therapeutic effect. The
treatment may comprise the repeated administration of the antibody.
[0027] The antibody may be administered to a human in a dose sufficient to achieve the desired therapeutic effect
and reduce and/or eliminate an antibody response to the therapeutic antibody. The therapeutic effect may be the
alleviation or prevention of diseases which may include cancer, chronic inflammatory diseases such rheumatoid arthritis,
autoimmune diseases such as diabetes, psoriasis, multiple sclerosis, systemic lupus and others, allergic diseases such
as asthma, cardiovascular diseases such as myocardial infarction, stroke and infectious diseases. Indeed any disease
where continuous or repeated doses of a therapeutic antibody are contemplated.
[0028] Temporary modification of the type described above may also be applicable to therapeutic proteins other than
antibodies whose activity depends on a biologically active site which can be transiently blocked and where the activity
of this site determines immunogenicity. Examples of such therapeutic proteins include hormones, enzymes, clotting
factors, cytokines, chemokines, immunoglobulin-based fusion proteins.
[0029] When covalently linking the compound to the antibody, in one embodiment, the compound is preferably linked
to only one of the two arms of the antibody.
[0030] The term "antibody" as used herein includes all forms of antibodies such as recombinant antibodies, humanized
antibodies, chimeric antibodies, single chain antibodies, monoclonal antibodies etc. The invention is also applicable to
antibody fragments that are capable of binding to a therapeutic target.
[0031] According to the invention, a compound (which is a peptide that is capable of binding to the ACS of the antibody)
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is reversibly bound to the antibody binding or combining site of the antibody that is to be administered to a person. The
compound occupies the binding site of the antibody for the antigen and thereby inhibits binding of the antibody to the
antigen. Since the compound is reversibly bound to the antibody binding site, the antibody is capable of binding to the
antigen against which the antibody is directed.
[0032] In one embodiment, the compound that is selected for binding to the antibody combining site of the antibody
is one whereby the antibody avidity for the compound is less than the antibody avidity for the antigen. In this manner,
when the antibody is initially administered, there will be reduced binding of the antibody to the antigen, as compared to
the binding that would occur in the absence of the compound, with such binding increasing over time.
[0033] Applicant has found that reduction of an antibody response to a therapeutic antibody can be accomplished by
administering an antibody that is capable of effectively binding to the antigen for producing the desired therapeutic effect,
provided that during the period that immediately follows administration of the antibody, the amount of the antibody that
binds to the antigen is reduced, with such amount being increased from the reduced amount over time.
[0034] Thus, unlike the prior art, in accordance with the invention, an antibody that is capable of performing its ther-
apeutic function also reduces the immunogenic immune response against the antibody by initially reducing the amount
of the therapeutic antibody binding to the antigen followed by an increase in the amount of the therapeutic antibody binding.
[0035] The compound that is used for binding to the antibody combining site in a manner that initially reduces the
amount of antibody binding to the antigen is a peptide. The peptide may be identical to or different from a corresponding
peptide portion of the antigen to which the therapeutic antibody binds. The appropriate peptide for an antibody may be
selected by testing a panel of peptides in an inhibition of binding assay with respect to the antibody and its antigen.
These and other procedures should be known to those skilled in the art based on the teachings herein.
[0036] In one embodiment, the antibody combined with the compound has an avidity for the target antigen that is less
than the avidity of the non-modified antibody for the target antigen. The relative avidity of the modified antibody and the
unmodified antibody may be determined by an inhibition of binding assay using fifty percent binding inhibition as an end
point. A modified antibody has a reduced avidity if there is an increase in the amount of modified antibody as compared
to the amount of unmodified antibody required to producer a fifty percent inhibition of the binding of a labeled unmodified
antibody to the target antigen.
[0037] The avidity of the modified antibody is reduced in an amount that is effective for reducing and/or essentially
eliminating an antibody response against the antibody and the modified antibody has an avidity for the target that is
effective for producing the desired therapeutic effect.
[0038] By way of non-limiting examples, the modified antibody as compared to the unmodified antibody has an avidity
for the target antigen that is at least 4-fold less, and in many cases at least 50-fold less or at least 100-fold less than
the avidity of the unmodified antibody for the target antigen.
[0039] In one non-limiting embodiment, the compound may inhibit binding of the modified antibody by providing a
modified antibody with a reduced affinity for the target antigen as compared to the unmodified antibody. In one non-
limiting embodiment, the modified antibody may have an affinity for the antigen to which it is to be bound that is at least
two or at least five-fold less than the affinity of the unmodified antibody.
[0040] In many cases, the modified antibody may have an affinity that is at least ten-fold less or at least 20-fold less
or at least 100 fold less than the unmodified antibody.
[0041] In one embodiment of the disclosure, the amount of the modified antibody that is administered is coordinated
with the inhibition of binding of the modified antibody to the therapeutic target such that during the first 24 hours after
administration the amount of modified antibody that is bound to the target antigen is less than the amount of modified
antibody that is not bound to the target antigen, with such relative amounts being effective for reducing or eliminiating
the antibody response against the therapeutic antibody.
[0042] In many cases, the modified antibody during the first twenty four hours or in some cases in the first 48 or 72
hours after administration thereof binds to the target antigen in an amount such that the ratio of the antibody that is not
bound to the target to the antibody that is bound to the therapeutic target is at least 10:1 and in many cases is at least
50:1 or at least 100:1.
[0043] The modified antibody is employed in an amount that is effective for both producing the desired therapeutic
effect and for inducing a reduced immune response against the antibody. In general, without limiting the present invention,
the modified antibody is administered in an amount such that the quantity of the antibody administered during the 24-
hour period that begins when the antibody is first administered is at least 50 mg and in general at least 100 mg and
more generally at least 200 mg. The modified therapeutic antibody in many cases is used in an amount that is greater
than the amount of the unmodified form required to achieve the desired therapeutic effect with such increased amount
being used to provide an amount of modified therapeutic antibody that is not bound to the target antigen and is effective
for reducing and/or essentially eliminating an immune response against the antibody in the recipient.
[0044] Thus, there is a reduced immune response against a therapeutic antibody by modifying the antibody in a
manner such that the antibody binds to its antigen, in-vivo, in a reduced amount with such amount increasing over time.
Applicant has found that a modified therapeutic antibody can perform its therapeutic function in-vivo while also inducing
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a reduced immunogenic immune response against the antibody in-vivo, provided that binding of the antibody to its
antigen is inhibited or reduced immediately after administration thereof, with the binding increasing over time.
[0045] The therapeutic antibody may be employed in combination with a pharmaceutically acceptable carrier. The
use of a suitable carrier is deemed to be within the skill of the art from the teachings herein.
[0046] In accordance with the present disclosure, the pharmacokinetics of a therapeutic antibody or other protein are
modified such that its half-life is extended through longer-term presence as a free monomer. This is advantageous as
a form of "slow release depot" in terms of cumulative doses and frequency of administration of the therapeutic protein
needed to achieve desired therapeutic effects. In addition it also allows better tumour penetration and minimises some
of the side-effects that follow antibody administration, effects resulting from immediate and massive accumulation of
antibody on target cells.
[0047] The following Examples illustrate the invention. In the accompanying drawings:

Figure 1 shows the results of binding studies which show that the form of CAMPATH-1H, with the mimotope bound
by a flexible linker, is not able to bind to human T-cell line HUT78 which carries CD52 by comparison with forms of
CAMPATH-1H carrying the linker alone (linker), an irrelevant peptide linked in the same way (p61-IgGl), the linker
with mimotope attached (MIM-IgGI), as well as aglycosylated (removal of asparagine at position 297 of the H-chain)
forms of the various antibodies (AG etc). It should be noted that AG.MIM-IgGI form is also non-cell binding, and
that the mere insertion of the linker itself reduces binding of CAMPATH-1H by about 4 fold.

Figure 2 shows a Fluorescent Activated cell Sorter (FACS) dot-plot examining the binding of CAMPATH-1H antibody
on the lymphocytes of CP-1-transgenic mice given various antibody constructs (0.5mg) intraperitoneally (IP) 3 hours
earlier. Peripheral blood and splenic lymphocytes were stained with an anti-human IgG1 to show up any accumulated
antibody on their surface. In Fig 2A we examined peripheral blood lymphocytes. Mice treated with the CAMPATH-
1H and the AG-CAMPATH-1H form were very brightly stained, in fact saturated with antibody. Indeed some depletion
of T-cells from the blood is seen at this stage with both constructs (4% and 32% of the lymphocytes being CD3+).
The p61-IgG1 and

AG-p61-IgG1 constructs also stain strongly, and achieve some depletion at this time (13.5% and 23% of the blood
lymphocytes being CD3+). Mim-IgG1 stains the T-cells in the blood, albeit less effectively than the above constructs,
and very little depletion is seen at this stage (65.7% of the lymphocytes are CD3+). Finally,

the AG-MIM-IgG1 binds very weakly to blood lymphocytes and that weak binding is not associated with any T-cell
depletion at this stage. In Fig. 2B comparable data are presented on splenic lymphocytes. Here we can see that
both MIM-IgG1 and AG-MIM-IgG1 are extremely inefficient at binding and depletion unlike the other constructs that
have achieved around 50% depletion by this stage.

Figure 3 shows that even though the MIM-IgG1 and AG.MIM-IgG1 antibodies bind poorly to antigen in-vitro, they
do bind to CD52+ cells (in CP-1 transgenic mice) in-vivo. 7 days after the administration of 500mg of each antibody
spleen and blood lymphocytes were analysed by flow cytometry. This figure shows that AG.MIM-IgG1 has bound
to the CD3+ cells of the animal, and that the intensity of staining is higher than in fig.2. MIM-IgG1 has done the
same but clearly some depletion has taken place as the percentage of CD3+ cells in the animals is less (1.7% in
spleen vs 36.6% for AG.MIM-IgG1; and 16.1% in blood vs 78.9% for AG.MIM-IgG1).

Figure 4 shows the effects, on peripheral blood lymphocyte counts, of treating mice transgenic for the CAMPATH-
1 antigen (CP-1 mice) with different doses of CAMPATH-1H with (MIM-IgG1) or without the bound mimotope (CAM-
PATH-1H)). Peripheral blood lymphocytes (PBL) were analysed by flow cytometry. The left column shows the results
of mice treated with 1mg to 50mg of antibody and the right column shows the results of the second experiment where
animals were treated with 0.1 mg to 0.5mg of antibody. The therapeutic antibody can kill host lymphocytes within
24 hours at doses down to 5mg/ml whereas the antibody with mimotope bound is not able to do so with doses up
to 250mg/ml. In contrast at 21 days there are clear effects of depletion seen at the 250mg and 500mg doses of "with
mimotope" while with the therapeutic antibody CAMPATH-1H lymphocytes are beginning to replenish the blood.

Figure 5 shows the immunogenicity of the various antibody constructs in CP-1 transgenic mice. Sera were taken
from CP-1 mice treated with different doses of test antibodies. Sera were collected 21days (expt. A) or 28 days
(expt. B) after administration and assessed for the presence of anti-CAMPATH-1H Abs by ELISA. Serum samples
were diluted 1:20 in PBS 1% BSA and subsequently in two-fold dilutions. All doses of the therapeutic antibody
CAMPATH-1H were immunogenic, while responses to all other modified forms were much lower (including p61-
IgG1) Remarkably, 500mg of the aglycosylated form with the mimotope (AG.MIM-IgG1) bound generated absolutely
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no response whatsoever.

In Fig. B it can be seen that the failure of AG.MIM.IgG1 to immunise is not just the result of the mutation to remove
the glycosylation of the FC region, as AG-CAMPATH-1H proved very immunogenic. The specificity of the effect for
the mimotope was also clearly established as AG-p61-IgG1 was also quite immunogenic.

Figure 6A examines the tolerogenicity of the various antibody constructs in CP-1 transgenic mice and shows the
results of sera from CP mice treated with different doses of Ab at day 0 which were collected 30 days after challenge
with 5 daily intraperitoneal injections of 50mg of CAMPATH-1H and assessed for the presence of anti-CAMPATH-
1H Abs by ELISA. Serum samples were diluted 1:20 in phosphate buffered saline (PBS) containing 1% BSA and
subsequently titrated out in twofold dilutions. In the left hand figure mice were left 60 days before receiving the
challenge CAMPATH-1H antibody, while in the right-hand figure they were left 21 days. The left figure (Fig 5a)
shows that animals pretreated with any of 100, 250 or 500mg doses of the mimotope were very impaired in their
humoral response to CAMPATH-1H. This indicates some level of tolerisation. However, the right hand figure shows
that mice were completely tolerised with the aglycosylated form of the MIM-binding antibody, but only partially
impaired with the antibody binding the irrelevant peptide.

Figure 6B examines the tolerogenic potential of the constructs are repeat boosting with the challenge antibody
CAMPATH-1H. These are the results for the same animals seen in figure 5A, which had received a further challenge
with 5 doses of 50mg CAMPATH-1H antibody at the time of the previous sera collection. Sera from these animals
were then collected 30 days after the rechallenge and analysed as described in figure 5. The conclusions are similar
to those in Fig 6A.

Figures 7 and 8 show the amino acid and nucleotide sequence respectively for the construct MIM-IgG1 used in the
following examples (see also SEQ ID NO 1 and SEQ ID NO 2 which show the same sequence without annotations).

Figures 9 and 10 show the nucleotide and amino acid sequence respectively for the linker used in the following
examples (see also SEQ ID NO 3 and SEQ ID NO 4 which show the same sequence without annotations).

Figures 11 and 12 show the nucleotide and amino acid sequence respectively for P61-IgGl used in the following
examples (see also SEQ ID NO 5 and SEQ ID NO 6 which show the same sequence without annotations).

EXAMPLES

MATERIALS AND METHODS

[0048] The humanised anti-CD52 antibody CAMPATH-1H was used in the following experiments. Various constructs
were made using the CAMPATH-1H antibody and the following methodology.

Generation of non-binding variants of CAMPATH-1H:

[0049] The cloning of the V-regions of the humanised antibody CAMPATH-1H specific for the human CD52 antigen
is performed as described in Gilliland et al (1999) The Journal of Immunology 162:33663-3671. The methodology is
based on that of Orlandi et al., 1989, PNAS 86: 3833, using the polymerase chain reaction (PCR). The wild-type
humanised CAMPATH-1 light chain was cloned into the vector pGEM 9 (Promega) and used as a PCR template for
site-directed mutagenesis.
[0050] A flexible linker (Gly4Ser x 2) was added to the amino-terminal end of the light chain between the CAMPATH-
1H leader sequence and CAMPATH-1H VL sequence using the oligonucleotide primers PUCSE2 and Link L-3’ + Link-
L-5’and PUCSE REV. The resulting fragments were PCR assembled using primers PUCSE2 + PUCSE REV to give full
length Linker-CP-1H light chain which could be cloned into expression vector as Hind111/Hind 111 fragment.
[0051] The Linker-CP-1H light chain construct was then used as a PCR template to generate the CD52 Mimotope
QTSSPSAD and P61 SLLPAIVEL peptide constructs. Primers PUCSE2 and MIM-3’ +CD52Mim-5’ and PUCSE REV
were used to give Mimotope-CP-1H light chain construct. Primers PUCSE2 and P61-3’ + HuP61-5’ and PUCSE REV
were used to give P61-CP-1H light chain construct.
[0052] Linker-CP-1H, Mimotope-CP-1H, P61-CP-1H mutants were transferred to pBAN-2, a derivative of the pNH316
mammalian expression vector containing neomycin selection (Page et al. 1991 Biotechnology 9:64-68). and PEE 12 a
mammalian expression vector containing the Glutamine Synthetase gene for selection Bebbington et al. 1992 Biotech-
nology 10:169-175.
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[0053] Subconfluent dhfr- Chinese Hamster Ovary cells (Page et al. 1991 Biotechnology 9:64-68) or NSO mouse
myeloma cells (ECACC cat no 8511503, Meth Enzymol 1981, 73B,3) were co-transfected with the light chain mutants
and the CAMPATH-1H heavy chain construct with wild type human IgG1 constant region, aglycosyl human IgG1 constant
region and Non FcR binding human IgG1 constant region.
[0054] CAMPATH -1H heavy chain constructs were expressed in pRDN-1 a variant of the pLD9 mammalian expression
vector with a dhfr selectable marker (Page et al. 1991 Biotechnology 9:64-68) and PEE 12.
[0055] Transfection was carried out using LipofectAMINE PLUS reagent (Life Technologies) following the manufac-
turers recommendations.
[0056] Human IgG1 constant was derived from the wild type Glm (1,17) gene described by Takahashi et al., 1982
Cell 29, 671-679. Aglycosyl mutation at position 297 from asparagine to an alanine residue. Oligosaccharide at Asn-
297 is a characteristic feature of all normal human IgG antibodies (Kabat et al, Sequence of proteins of immunological
interest US Department of Health human services publication). Substitution of asparagine with alanine prevents the
glycosylation of the antibody (Routledge and Waldman, Transplantation, 1995, 60). Non FcR binding mutation at position
235 from leucine to alanine and position 237 from glycine to alanine Xu et al,. 1993 J Immunology 150: 152A. Substitution
of leucine and glycine at positions 235 and 237 prevents complement fixation and activation.
[0057] Heavy and Light chain transfectants are selected for in hypoxanthine free IMDM containing 1mg G418 + 5%
(v/v) dialysed foetal calf serum. Resulting selected cells are screen for antibody production by ELISA and for antigen
binding to human T cell clone HUT 78 Gootenberg JE et al. 1981 J. Exp. Med. 154: 1403-1418 and CD52 transgenic mice.
[0058] Cells producing antibody were cloned by limiting dilution, and then expanded into roller bottles cultures. The
immunoglobulin from approximately 15 litres of tissue culture supernatant from each cell line is purified on protein A,
dialysed against PBS and quantified.

List of Primers used

[0059]

PUCSE-2 5’-CAC AGA TGC GTA AGG AGA AAA TAC-3’ (SEQ ID NO7)
PUCSE REV 5’-GCA GTG AGC GCA ACG CAA T-3’ (SEQ ID NO 8)
LINK-L3’

LINK-L5’

MIM-3’

CD52Mim-5’
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[0060] A blocking ligand was based on a published sequence of antibody peptide mimotope (Hale G 1995 Immunote-
chnology 1,175-187) and was engineered into the wild-type CAMPATH-1H antibody as a cDNA sequence with a generic
linker to attach the peptide product to the antibody light chain so as to enable the antibody to be secreted with its ligand
bound in the antibody combining site. A similar antibody also had its Fc-region mutated so as to remove the glycosylation
site at position 297.

CONSTRUCTS/CELL LINES PRODUCED

TF CHO/CP-1H IgG1/MIM and TF NSO/CP-1H IgG1/MIM (MIM IgG1)

[0061] CD52 Mimotope QTSSPSAD tethered to CAMPATH-1H light chain V-region by flexible Glycine4 Serine x2
Linker + Campath- 1H heavy chain with wild type human IgG1 constant region. Cloned into Celltech expression vector
PEE12 for NSO produced antibody and Wellcome pRDN-1 and pBAN-2 expression vectors for CHO produced antibody.

TF NSO/CP-1H AG IgG1/mim (AG MIM IgG1)

[0062] CD52 Mimotope QTSSPSAD tethered to CAMPATH-1H light chain V-region by flexible Glycine4 Serine x2
Linker + CAMPATH-1H heavy chain Aglycosyl human IgG1 constant region. Cloned into Celltech expression vector
PEE12 for NSO produced antibody.

TF NSO/CP-1H FCR IgG1/MIM (FcRmutMIM IgG1)

[0063] CD52 Mimotope QTSSPSAD tethered to CAMPATH-1H light chain V-region by flexible Glycine4 Serine x2
Linker + CAMPATH-1H heavy chain FcR-MUTATED human IgG1 constant region. Cloned into Celltech expression
vector PEE12 for NSO produced antibody.

TF CHO/CP-1H IgG1/Link (Linker)

[0064] Flexible Glycine4 Serine x2 Linker only on CAMPATH-1H light chain V-region + CAMPATH-1H heavy chain
with wild type human IgG1 constant region. Cloned into Wellcome expression vectors pRDN-1 and pBAN-2 for CHO
produced antibody.

TF CHO/CP-1H IgG1/P61 (P61-IgG1)

[0065] HLA P61 binding peptide SLLPAIVEL (Hunt et al Science 1992 255 1261-1263) tethered to CAMPATH-1H
light chain V-region by flexible Glycine4 Serine x2 Linker + CAMPATH-1H heavy chain with wild type human IgG1
constant region. Cloned into Wellcome expression vectors pRDN-1 and pBAN for CHO produced antibody.

TF NSO/CP-1H AG IgG1/P61 (AGP61 IgG1)

[0066] HLA P61 binding peptide SLLPAIVEL tethered to CAMPATH-1H light chain V-region by flexible Glycine4 Serine
x2 Linker + CAMPATH-1H heavy chain with aglycosyl human IgG1 constant region. Cloned into Celltech expression
vector PEE12 for NSO produced antibody.

(continued)

P61-3’

HuP61-
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TF NSO/CP-1H FCR IgG1/P61 (FcRmut P61 IgG1)

[0067] HLA P61 binding peptide SLLPAIVEL tethered to CAMPATH-1H light chain V-region by flexible Glycine4 Serine
x2 Linker + CAMPATH-1H heavy chain with no FCR human IgG1 constant region. Cloned into Celltech expression
vector PEE12 for NSO produced antibody.

TF CHO/CO-1H IgG1 (CAMPATH-1H)

[0068] Wild type CAMPATH-1H light chain V-region + CAMPATH-1H heavy chain with wild type human IgG1 constant
region. Cloned into Wellcome expression vectors pRDN-1 and pBAN-2 for CHO produced antibody.

TF NSO/CP-1H AG IgG1 (AG-IgG1)

[0069] Wild type Campath01H light chain V-region + CAMPATH-1H heavy chain with aglycosyl human IgG1 constant
region. Cloned into Celltech expression vector PEE12 for NSO produced antibody.

RESULTS

[0070] A high dose of the purified, secreted products (CAMPATH-1H, MIM-IgG1, AG.MIM-IgG1) was injected into
mice made transgenic for human CD52 (Gilliland et al ). After one week the antibody could be found binding to cells in
all 3 groups, whereas lymphocyte depletion could only be seen in the CAMPATH-1H and MIM-IgG1 groups.
[0071] Mice were then challenged with the wild-type antibody on multiple occasions and could mount only poor xe-
nogenic humoral responses, unlike mice which had not received the tolerogen or mice that had, instead been treated
with the wild-type CAMPATH-1H antibody from the outset. Mice tolerised with the aglycosylated form of MIM-IgG1
(AG.MIM-IgG1) were completely unable to mount a xenogenic response even after 10 challenge doses of the therapeutic
CAMPATH-1H antibody.
[0072] Figure 1 shows the binding abilities of the various antibody constructs to CD52-bearing HUT cells. CAMPATH-
1H binds with an efficiency approximately 2000 times superior to MIM-IgG1, 5 times than CAMPATH-1H-p61 (both P61-
IgG1 and AG.P61-IgG1), and >10,000 times better than AG.MIM-IgG1.
[0073] Figure 2 shows a Fluorescent Activated cell Sorter (FACS) dot-plot examining the binding of CAMPATH-1H
antibody on the lymphocytes of CP-1-transgenic mice given various antibody constructs (0.5mg) intraperitoneally (IP)
3 hours earlier. Peripheral-blood and splenic lymphocytes were stained with an anti-human IgG1 to show up any accu-
mulated antibody on their surface. In Fig 2A we examined peripheral blood lymphocytes. Mice treated with the CAMPATH-
1H and the AG-MIM-IgG1 form were very brightly stained, in fact saturated with antibody. Indeed some depletion of T-
cells from the blood is seen at this stage with both constructs (4% and 32% of the lymphocytes being CD3+). The p61-
IgG1 and AG-p61-IgG1 constructs also stain strongly, and achieve some depletion at this time (13.5% and 23% of the
blood lymphocytes being CD3+). Mim-IgG1 stains the T-cells in the blood, albeit less effectively than the above constructs,
and very little depletion is seen at this stage (65.7%) of the lymphocytes are CD3+). Finally, the AG-MIM-IgG1 binds
very weakly to blood lymphocytes and that weak binding is not associated with any T-cell depletion at this stage. In Fig.
2B comparable data are presented on splenic lymphocytes. Here we can see that both MIM-IgG1 and AG-MIM-IgG1
are extremely inefficient at binding and depletion unlike the other constructs that have achieved around 50% depletion
by this stage.
[0074] Figure 3 shows that even though the MIM-IgG1 and AG.MIM-IgG1 antibodies bind poorly to antigen in-vitro,
they do bind well to CD52+ cells (in CP-1 transgenic mice) in-vivo. 7 days after the administration of 500ug of each
antibody spleen and blood lymphocytes were analysed by flow cytometry. The figure shows that AG.MIM-IgG1 has
bound to the CD3+ cells of the animal. MIM-IgG1 has done the same but clearly some depletion has taken place as the
percentage of CD3+ cells in the animals is less (1.7% in spleen vs 36.6% for AG.MIM-IgG1; and 16.1% in blood vs
78.9% for AG.MIM-IgG1).
[0075] Figure 4 shows that mimotope-binding form of CAMPATH-1H (MIM-IgG1) is lytic for blood lymphocytes. After
the first 24 hrs there is only limited cell-depletion in the blood. However after 7 days it can see that the high doses of
MIM-IgG1 antibody do eliminate a significant number of blood lymphocytes. By 1 month the lymphocyte counts in treated
hosts are comparable between the two forms of antibody at the high doses (250mg and 500mg). The left column (Fig
4A) shows the level of blood lymphocyte depletion achieved in mice treated with 1mg to 5mg of antibody. At these doses,
the mimotope-binding form did not deplete while CAMPATH-1H treated animals showed a dose-dependent depletion
of T-cells. In the right column (Fig 4B) CAMPATH-1H shows a fast and efficient depletion of T-cells, whilst the form with
bound mimotope achieved a slower depletion that at 7 days was not as complete as with CAMPATH-1H treatment, but
was maintained for a longer period. The decrease of hCD52+ cells was not due to coating of the antigen with the injected
antibody as the results were confirmed by an equivalent decrease of CD4+ and CD8+ cells.
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[0076] Figure 5A shows that the mimotope-binding antibody (MIM-IgG1) is poorly immunogenic, and that the aglyc-
osylated form of CAMPATH-1H mimotope is not immunogenic at all. Animals treated with CAMPATH-1H had high titres
of anti-CAMPATH-1H Abs, while the titres of mice treated with MIMOTOPE-bound form are far lower. Animals that
received the aglycosylated form of the mimotope antibody that is not depleting, had no detectable antiglobulin response.
In Fig. 5B it can be seen that the failure of AG.MIM.IgG1 to immunise is not just the result of the mutation to remove the
glycosylation of the FC region, as AG-CAMPATH-1H proved very immunogenic. The specificity of the effect for the
mimotope was also clearly established as AG-p61-IgG1 was also quite immunogenic.
[0077] Figure 6A shows that agylcosylated form of the mimotope-binding CAMPATH-1H antibody (AG.MIM-IgG1) is
profoundly tolerogenic. The animals treated at day 0 with CAMPATH-1H linked to the control peptide, or the ones that
received no treatment also had high titres of antiglobulin. The mice treated with the mimotope-binding antibody (MIM-
IgG1) had much lower titres of antiglobulin, while animals that received the aglycoslylated form of the mimotope-binding
antibody (AG.MIM-IgG1) that is not depleting, had no detectable antiglobulin in the sera.
[0078] Figure 6B confirms further that the aglycosylated form of mimotope-binding CAMPATH-1H (AG.MIM-IgG1) is
profoundly tolerogenic. The results from figure 6B are similar to figure 6A with a larger difference in the antiglobulin titres
between the groups treated at day 0 with CAMPATH-1H, CAMPATH-1H-p61 or untreated and those groups treated
with the mimotope-binding antibodies. Again there were no detectable anti-globulins in mice treated with aglycosyl-form
(AG.MIM-IgG1)
[0079] Numerous modifications and variations of the embodiments described herein are possible based on the teach-
ings herein; therefore, the scope of the invention is not limited to such embodiments.

SEQUENCE LISTING

[0080]

<110> Isis Innovation Ltd.
<120> Therapeutic Antibodies
<130> JIM/G15589WO
<160> 14
<170> PatentIn version 3.0

<210> 1
<211> 266
<212> PRT
<213> synthetic construct
<220>
<221> misc_feature
<222> (264)..(264)
<223> Stop codon (TAG)

<400> 1
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<210> 2
<211> 850
<212> DNA
<213> synthetic construct
<400> 2
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<210> 3
<211> 780
<212> DNA
<213> synthetic construct

<400> 3
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<210> 4
<211> 275
<212> PRT
<213> synthetic construct

<220>
<221> misc_feature
<222> (259)..(259)
<223> Stop codon (TAG)

<400> 4
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<210> 5
<211> 821
<212> DNA
<213> synthetic constructs

<400> 5
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<210> 6
<211> 281
<212> PRT
<213> synthetic construct

<220>
<221> misc_feature
<222> (260)..(260)
<223> Stop codon (TAG)

<220>
<221> misc_feature
<222> (279)..(279)
<223> Stop codon (TAG)

<400> 6
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<210> 7
<211> 24
<212> DNA
<213> synthetic construct

<400> 7
cacagatgcg taaggagaaa atac 24

<210> 8
<211> 19
<212> DNA
<213> synthetic construct

<400> 8
gcagtgagcg caacgcaat 19

<210> 9
<211> 60
<212> DNA
<213> synthetic construct

<400> 9
gcttccgcct ccaccggatc cgccacctcc ttgggagtgg acacctgtag ctgttgctac 60

<210> 10
<211> 56
<212> DNA
<213> synthetic construct

<400> 10
ggaggtggcg gatccggtgg aggcggaagc gacatccaga tgacccagag cccaag 56
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<210> 11
<211> 48
<212> DNA
<213> synthetic construct

<400> 11
gtctgctgat gggctgctgg tttgggagtg gacacctgta gctgttgc 48

<Z10> 12
<211> 48
<212> DNA
<213> synthetic construct

<400> 12
caaaccagca gcccatcagc agacggaggt ggcggatccg gtggagga 48

<210> 13
<211> 50
<212> DNA
<213> synthetic construct

<400> 13
ctccacgatt gctggcagca ggctttggga gtggacacct gtagctgttg 50

<210> 14
<211> 49
<212> DNA
<213> synthetic construct

<400> 14
agcctgctgc cagcaatcgt ggagctggga ggtggcggat ccggtggag 49

Claims

1. A modified therapeutic antibody comprising a cell-binding antibody that includes an antibody combining site that
binds to a cell-bound target antigen, said antibody being modified with a peptide that inhibits binding of the antibody
to the target antigen, wherein the peptide comprises the target antigen or a domain or mimotope thereof which is
reversibly bound to the antibody combining site of the antibody, said modified antibody being effective for reducing
an immune response against the antibody and for producing a therapeutic effect by binding to the target antigen.

2. The modified therapeutic antibody of Claim 1 wherein the peptide bound to the antibody combining site is also linked
to the antibody.

3. The modified therapeutic antibody of Claim 1 or 2 wherein only one of the chains of the antibody has a peptide
linked thereto that binds to the antibody combining site.

4. The modified therapeutic antibody of Claim 1 wherein the avidity of the modified antibody combined with the peptide
is at least 4 fold less than the avidity of the unmodified antibody.

5. The modified therapeutic antibody of Claim 4 wherein the modified antibody has an avidity for the target that is at
least 100 fold less than the avidity of the unmodified antibody for the target.

6. The modified therapeutic antibody of Claim 4 wherein the antibody is an aglycosylated antibody.

7. The modified therapeutic antibody of Claim 2 wherein the Fc portion of the antibody is aglycosylated.

8. The modified therapeutic antibody of Claim 2 wherein binding of the antibody to the Fc receptor is essentially
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eliminated.

9. The modified therapeutic antibody of Claim 1 wherein the antibody is a non-human antibody.

10. The modified therapeutic antibody of Claim 1 wherein the antibody is a chimeric antibody.

11. The modified therapeutic antibody of claim 1 having a peptide reversibly bound to the antibody combining site
whereby said target antigen competes for and displaces the peptide from the antibody combining site, said peptide
inhibiting binding of the antibody to the target antigen, said modified antibody initially binding to the target antigen
in an amount that is lower than the unmodified antibody, with said binding to the target antigen increasing as a result
of peptide being displaced from the antibody combining site as the antibody becomes bound to the target antigen.

12. A modified therapeutic antibody according to claim 2 wherein the antibody is a modified alemtuzumab (CAMPATH-
1H) antibody.

13. A modified therapeutic antibody according to claim 1 wherein the antibody comprises the CD52 mimotope having
amino acid sequence QTSSPSAD tethered to alemtuzumab (CCAMPATH-1H) light chain V-region by flexible
Glycine4 Serine x2 Linker and (Campath-1H) heavy chain with wild type human IgG1constant region.

14. A modified therapeutic antibody according to claim 1 wherein the antibody comprises the CD52 Mimotope having
amino acid sequence QTSSPSAD tethered to alemtuzumab (CAMPATH-1H) light chain V-region by flexible Glycine4
Serine x2 Linker and (CAMPATH-1H) heavy chain with aglycosyl human IgG1 constant region.

15. A modified therapeutic antibody according to claim 1 wherein the antibody comprises the CD52 Mimotope having
amino acid sequence QTSSPSAD tethered to alemtuzumab (CAMPATH-1H) light chain V-region by flexible Glycine4
Serine x2 Linker and alemtuzumab (CAMPATH-1H) heavy chain with FcR-mutated human IgG1 constant region.

16. A modified antibody according to any of claims 13 to 15, wherein the light chain of the antibody comprises an amino
acid sequence according to SEQ ID NO 1 or an amino acid sequence coded by a nucleotide sequence according
to SEQ ID NO 2.

17. A pharmaceutical composition comprising a modified therapeutic antibody according to any of claims 1 to 16.

18. A modified therapeutic antibody according to any of claims 1 to 16 for use in therapy.

19. A modified therapeutic antibody according to any of claims 1 to 16 for use in the treatment of a condition selected
from cancer, chronic inflammatory diseases such rheumatoid arthritis, autoimmune diseases such as diabetes,
psoriasis, multiple sclerosis, systemic lupus, allergic diseases such as asthma, cardiovascular diseases such as
myocardial infarction, stroke and infectious diseases.

20. Use of a modified therapeutic antibody according to any of claims 1 to 16 for the manufacture of a medicament for
the treatment of a condition selected from cancer, chronic inflammatory diseases such rheumatoid arthritis, autoim-
mune diseases such as diabetes, psoriasis, multiple sclerosis, systemic lupus, allergic diseases such as asthma,
cardiovascular disease s such as myocardial infarction, stroke and infectious diseases.

Patentansprüche

1. Modifizierter therapeutischer Antikörper, umfassend einen zellbindenden Antikörper, der eine Antikörperkombina-
tionsstelle aufweist, die an ein zellgebundenes Zielantigen bindet, wobei der Antikörper mit einem Peptid modifiziert
ist, das eine Bindung des Antikörpers an das Zielantigen inhibiert, wobei das Peptid das Zielantigen oder eine
Domäne oder ein Mimotop davon umfasst, das reversibel an die Antikörperkombinationsstelle des Antikörpers
gebunden ist, wobei der modifizierte Antikörper dazu wirksam ist, eine immunantwort gegen den Antikörper zu
verringern und eine therapeutische Wirkung durch Bindung an das Zielantigen hervorzurufen.

2. Modifizierter therapeutischer Antikörper nach Anspruch 1, wobei das an die Antikörperkombinationsstelle gebun-
dene Peptid auch mit dem Antikörper verknüpft ist.
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3. Modifizierter therapeutischer Antikörper nach Anspruch 1 oder 2, wobei nur eine der Ketten des Antikörpers ein
damit verknüpftes Peptid aufweist, das an die Antikörperkombinationsstelle bindet.

4. Modifizierter therapeutischer Antikörper nach Anspruch 1, wobei die Avidität des modifizierten Antikörpers kombiniert
mit dem Peptid mindestens 4-fach geringer ist als die Avidität des unmodifizierten Antikörpers.

5. Modifizierter therapeutischer Antikörper nach Anspruch 4, wobei der modifizierte Antikörper eine Avidität zur Ziel-
substanz aufweist, die mindestens 100-fach geringer ist als die Avidität des unmodifizierten Antikörpers zur Ziel-
substanz.

6. Modifizierter therapeutischer Antikörper nach Anspruch 4, wobei der Antikörper ein aglycosylierter Antikörper ist.

7. Modifizierter therapeutischer Antikörper nach Anspruch 2, wobei der Fc-Abschnitt des Antikörpers aglycosyliert ist.

8. Modifizierter therapeutischer Antikörper nach Anspruch 2, wobei eine Bindung des Antikörpers an den Fc-Rezeptor
im Wesentlichen eliminiert ist.

9. Modifizierter therapeutischer Antikörper nach Anspruch 1, wobei der Antikörper ein nicht-humaner Antikörper ist.

10. Modifizierter therapeutischer Antikörper nach Anspruch 1, wobei der Antikörper ein Chimärenantikörper ist.

11. Modifizierter therapeutischer Antikörper nach Anspruch 1 mit einem reversibel an die Antikörperkombinationsstelle
gebundenen Peptid, wodurch das Zielantigen mit dem Peptid um die Antikörperkombinationsstelle konkurriert und
dieses ersetzt, wobei das Peptid eine Bindung des Antikörpers an das Zielantigen inhibiert, wobei der modifizierte
Antikörper zunächst in einem geringeren Umfang als der unmodifizierte Antikörper an das Zielantigen bindet, wobei
als Folge davon, dass das Peptid von der Antikörperkombinationsstelle ersetzt wird, wenn der Antikörper an das
Zielantigen gebunden wird, die Bindung an das Zielantigen zunimmt.

12. Modifizierter therapeutischer Antikörper nach Anspruch 2, wobei der Antikörper ein modifizierter Alemtuzumab
(CAMPATH-1H)-Antikörper ist.

13. Modifizierter therapeutischer Antikörper nach Anspruch 1, wobei der Antikörper das CD52-Mimotop mit einer Ami-
nosäuresequenz QTSSPSAD angebunden an eine Alemtuzumab(CAMPATH-1H)-Leichtketten-V-Region durch ei-
nen flexiblen Glycin4-Serin-x2-Linker und Alemtuzumab(Campath-1H)-Schwerkette mit einer konstanten Region
von humanem IgG1 vom Wildtyp umfasst.

14. Modifizierter therapeutischer Antikörper nach Anspruch 1, wobei der Antikörper das CD52-Mimotop mit einer Ami-
nosäuresequenz QTSSPSAD angebunden an eine Alemtuzumab(CAMPATH-1H)-Leichtketten-V-Region durch ei-
nen flexiblen Glycin4-Serin-x2-Linker und Alemtuzumab(CAMPATH-1H)-Schwerkette mit einer konstanten Region
von humanem lgG1 vom Aglycosyltyp umfasst.

15. Modifizierter therapeutischer Antikörper nach Anspruch 1, wobei der Antikörper das CD52-Mimotop mit einer Ami-
nosäuresequenz QTSSPSAD angebunden an eine Alemtuzumab(CAMPATH-1H)-Leichtketten-V-Region durch ei-
nen flexiblen Glycin4-Serin-x2-Linker und Alemtuzumab(CAMPATH-1H)-Schwerkette mit einer konstanten Region
von humanem IgG1 mit FcR-Mutation umfasst.

16. Modifizierter Antikörper nach einem der Ansprüche 13 bis 15, wobei die leichte Kette des Antikörpers eine Amino-
säuresequenz gemäß SEQ ID NO 1 oder eine Aminosäuresequenz, die von einer Nukleotidsequenz gemäß SEC
ID NO 2 kodiert wird, umfasst.

17. Pharmazeutische Zusammensetzung umfassend einen modifizierten therapeutischen Antikörper nach einem der
Ansprüche 1 bis 16.

18. Modifizierter therapeutischer Antikörper nach einem der Ansprüche 1 bis 16 zur Verwendung in der Therapie.

19. Modifizierter therapeutischer Antikörper nach einem der Ansprüche 1 bis 16 zur Verwendung bei der Behandlung
eines Zustands ausgewählt aus Krebs, chronisch entzündlichen Erkrankungen, wie rheumatoide Arthritis, Autoim-
munerkrankungen, wie Diabetes, Psoriasis, Multiple Sklerose, systemischer Lupus, allergische Erkrankungen, wie
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Asthma, kardiovaskuläre Erkrankungen, wie Myokardinfarkt, Schlaganfall und Infektionskrankheiten.

20. Verwendung eines modifizierten therapeutischen Antikörpers nach einem der Ansprüche 1 bis 16 zur Herstellung
eines Medikaments für die Behandlung eines Zustands ausgewählt aus Krebs, chronisch entzündlichen Erkran-
kungen, wie rheumatoide Arthritis, Autoimmunerkrankungen, wie Diabetes, Psoriasis, Multiple Sklerose, systemi-
scher Lupus, allergische Erkrankungen, wie Asthma, kardiovaskuläre Erkrankungen, wie Myokardinfarkt, Schlag-
anfall und Infektionskrankheiten.

Revendications

1. Anticorps thérapeutique modifié comprenant un anticorps à liaison cellulaire qui englobe un site de combinaison
d’anticorps qui se lie à un antigène cible lié à une cellule, ledit anticorps étant modifié avec un peptide qui inhibe la
liaison de l’anticorps à l’antigène cible, le peptide comprenant l’antigène cible ou un de ses domaines ou un de ses
mimotopes qui est lié de manière réversible au site de combinaison d’anticorps, ledit anticorps modifié étant efficace
pour réduire une réponse immunitaire à l’anticorps et pour produire un effet thérapeutique par la liaison à l’antigène
cible.

2. Anticorps thérapeutique modifié selon la revendication 1, dans lequel le peptide lié au site de combinaison d’anticorps
est également lié à l’anticorps.

3. Anticorps thérapeutique modifié selon à revendication 1 ou 2, dans lequel seulement une des chaînes de l’anticorps
possède un peptide qui lui est lié, qui se lie au site de combinaison d’anticorps.

4. Anticorps thérapeutique modifié selon la revendication 1, dans lequel l’avidité de l’anticorps modifié combiné au
peptide est d’au moins 4 fois inférieure à l’avidité de l’anticorps non modifié.

5. Anticorps thérapeutique modifié selon la revendication 4, dans lequel l’anticorps modifié possède une avidité pour
la cible d’au moins 100 fois inférieure à l’avidité de l’anticorps non modifié pour la cible.

6. Anticorps thérapeutique modifié selon la revendication 4, dans lequel l’anticorps est un anticorps aglycosylé.

7. Anticorps thérapeutique modifié selon la revendication 2, dans lequel la portion Fc de l’anticorps est aglycosylée.

8. Anticorps thérapeutique modifié selon la revendication 2, dans lequel la liaison de l’anticorps au récepteur de Fc
est essentiellement éliminée.

9. Anticorps thérapeutique modifié selon la revendication 1, dans lequel l’anticorps est un anticorps non humain.

10. Anticorps thérapeutique modifié selon la revendication 1, dans lequel l’anticorps est un anticorps chimère.

11. Anticorps thérapeutique modifié selon la revendication 1, possédant un peptide lié de manière réversible aux site
de combinaison d’anticorps, ledit antigène cible entrant en compétition avec le peptide et déplaçant celui-ci par
rapport au site de combinaison d’anticorps, ledit peptide inhibant à liaison de l’anticorps à l’antigène cible, ledit
anticorps modifié se liant dans un premier temps à l’antigène cible à concurrence d’une valeur qui est inférieure à
celle de l’anticorps non modifié, ladite liaison à l’antigène cible augmentant suite au déplacement du peptide par
rapport au site de combinaison d’anticorps lorsque l’anticorps se lie à l’antigène cible.

12. Anticorps thérapeutique modifié selon la revendication 2, dans lequel l’anticorps est un anticorps alemtuzumab
(CAMPATH-1H) modifié.

13. Anticorps thérapeutique modifié selon la revendication 1, dans lequel l’anticorps comprend le mimotope CD52
possédant la séquence d’acides aminés QTSSPSAD attachée à la région V de la chaîne légère de l’alemtuzumab
(CAMPATH-1H) via un lieur flexible Glycine4 Sérine x2 et à la chaîne lourde de l’alemtuzumab (CAMPATH-1H)
avec la région constante de la IgG1 humaine de type sauvage.

14. Anticorps thérapeutique modifié selon la revendication 1, dans lequel l’anticorps comprend le mimotope CD52
possédant la séquence d’acides aminés QTSSPSAD attachée à la région V de la chaîne légère de l’alemtuzumab
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(CAMPATH-1H) via un lieur flexible Glycine4 Sérine x2 et à la chaîne lourde de l’alemtuzumab (CAMPATH-1H)
avec la région constante de la IgG1 humaine aglycosylée.

15. Anticorps thérapeutique modifié selon la revendication 1, dans lequel l’anticorps comprend le mimotope CD52
possédant la séquence d’acides aminés QTSSPSAD attachée à la région V de la chaîne légère de l’alemtuzumab
(CAMPATH-1H) via un lieur flexible Glycine4 Sérine x2 et à la chaîne lourde de l’alemtuzumab (CAMPATH-1H)
avec la région constante de la lgG1 humaine ayant subi une mutation au FcR.

16. Anticorps modifié selon l’une quelconque des revendications 13 à 15, dans lequel la chaîne légère de l’anticorps
comprend une séquence d’acides aminés conformément à la SEQ ID NO: 1 ou une séquence d’acides aminés
encodée par une séquence nucléotidique conformément à la SEQ ID NO: 2.

17. Composition pharmaceutique comprenant un anticorps thérapeutique modifié selon l’une quelconque des reven-
dications 1 à 16.

18. Anticorps thérapeutique modifié selon l’une quelconque des revendications 1 à 16 à utiliser en thérapie.

19. Anticorps thérapeutique modifié selon l’une quelconque des revendications 1 à 16 à utiliser dans le traitement d’une
affection choisie parmi le cancer, des maladies inflammatoires chroniques telles que la polyarthrite rhumatoïde, des
maladies auto-immunes telles que le diabète, le psoriasis, la sclérose en plaques, le lupus systémique, des maladies
allergiques telles que l’asthme, des maladies cardio-vasculaires telles que l’infarctus du myocarde, l’accident cé-
rébrovasculaire et des maladies infectieuses.

20. Utilisation d’un anticorps thérapeutique modifié selon l’une quelconque des revendications 1 à 16 pour la préparation
d’un médicament destiné au traitement d’une affection choisie parmi le cancer, des maladies inflammatoires chro-
niques telles que la polyarthrite rhumatoïde, des maladies auto-immunes telles que le diabète, le psoriasis, la
sclérose en plaques, le lupus systémique, des maladies allergiques telles que l’asthme, des maladies cardio-vas-
culaires telles que l’infarctus du myocarde, l’accident cérébrovasculaire et des maladies infectieuses.
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