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(57) ABSTRACT

The application relates to methods for determining a param-
eter such as toxicity and pharmacokinetic behavior for a
pharmaceutical compound against a disease or disorder. The
test animals being used are non-human animals not suffering
from or is not showing symptoms or signs of the disorder
and which do not provoke an immune response against said
pharmaceutical compound. These animals are obtainable by
administration of a peptide comprising an oxidoreductase
motif further comprising an NKT peptide epitope or an
MCH class II T cell epitope of said pharmaceutical com-
pound, wherein said motif and said epitope are separated by
a linker of between 0 and 4 amino acids.
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NOVEL ANIMAL MODELS FOR
EVALUATING PHARMACEUTICAL
COMPOUNDS

[0001] This application claims priority to EP Patent Appli-
cation No. 15167964.4 filed May 18, 2015, the entire
contents of which is hereby incorporated by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to methods by which
animals can be rendered unresponsive to single pharmaceu-
tical compounds with antigenic properties which can be
assessed in these animal models for pharmacokinetic prop-
erties and toxicity. The invention further relates to the use of
such animals to assess pharmacokinetic properties and tox-
icity of pharmaceutical compounds. The invention also
relates to animals rendered specifically unresponsive to
these pharmaceutical compounds.

BACKGROUND OF THE INVENTION

[0003] Thousands of pharmaceutical compounds are
tested every year for pharmacokinetic properties and poten-
tial toxicity prior to clinical use. A major part of these tests
is performed by administering a pharmaceutical compound
to an animal and by assessing pharmacokinetic properties
and/or toxicity at various points in time. These studies are,
however, severely limited by the fact that the vast majority
of pharmaceutical compounds elicit an immune response.
Such an immune response is usually rapid, occurring within
days or weeks, thereby drastically reducing the period of
time during which an animal can be observed for evaluating
pharmacokinetic properties and possible toxicity of pharma-
ceutical compounds. Obviously, the immune response also
precludes any re-administration of pharmaceutical com-
pounds.

[0004] The nature of an immune response can vary, from
the elicitation of antibodies to the development of a cellular
response, depending on the physicochemical properties of
the antigen, the genetic background of the animal, the route,
the doses and the frequency of administration. However,
such immune response depends on antigen recognition by
lymphocytes and activation of these cells, which belong to
the CD4+ subset. Once activated, CD4+ T cells dictate the
form and the fate of the response at multiple levels, includ-
ing, yet not limited, activation of innate immunity, activation
of B cells to mature and produce specific antibodies,
enhancement of the capacity of antigen-presenting cells to
activate CD8+ T cells, recruitment and activation of naive
CD4+ T cells and activation of cell immunity such as
delayed type response, as observed with chemicals.

[0005] Considering the central role of CD4+ T cells in all
these processes, a method by which it would become fea-
sible to specifically prevent and/or suppress their activation
would provide a highly specific state of immune tolerance to
the pharmaceutical compound under evaluation (protein or
non-protein organic compound).

[0006] Patent application WO2008017517 describes class
II-restricted epitopes to which an oxidoreductase motif is
added within residues flanking the amino acid sequence
which fits into the class I major histocompatibility complex
(MHC) cleft. Inclusion of an oxidoreductase motif converts
an effector CD4+ T cell into a potent cytolytic cell, inducing
apoptosis of the antigen-presenting cell with which a syn-
apse has been formed, thereby preventing activation of
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effector cells of adaptive immunity. This concept is further
elaborated for soluble allofactors (W(02009101206), intra-
cellular pathogens (W02009101208) and tumor associated
antigens (W02009101205).

[0007] WO2012069568 patent application describes
CD1d-restricted T cell peptide epitopes to which an oxi-
doreductase motif is added within residues of the flanking
sequence. Such peptide converts NKT cells into strong
cytolytic cells eliminating the antigen-presenting cell with
which a synapse is formed, thereby preventing activation of
effector cells of innate immunity.

[0008] The above publications describe methods of pre-
vention wherein healthy animals are treated with a peptide
with redox motif and epitope of a pathogen, allergen, or
autoantigen and are subsequently challenged with the dis-
ease causing agent.

[0009] The above publications describe methods of treat-
ment wherein diseased animals (or models for such disease)
are treated with a peptide with redox motif and an epitope of
a therapeutic protein to prevent a subsequent immune
response to this therapeutic protein.

SUMMARY OF THE INVENTION

[0010] As acommon general concept of the present inven-
tion, pharmaceutical compounds for diseases or disorders
are being tested in model organisms wherein the pharma-
ceutical compound has no medicinal effect, because the
compound is administered to a healthy animal, i.e. an animal
without symptoms or signs, or not suffering from the disease
for which the pharmaceutical is intended.

[0011] The models of the present invention differ from the
above described prior art in that healthy animals are made
tolerant against a pharmaceutical compound, and that sub-
sequently the pharmaceutical compound is administered to
this healthy animal.

[0012] The present invention therefore relates to methods
to obtain antigen-specific tolerant animals, the animals and
their use for evaluating the pharmacokinetic properties and
toxicity of pharmaceutical compounds.

[0013] The present invention has the advantage that the
period of time during which an animal can be observed for
evaluating pharmacokinetic properties and possible toxicity
of pharmaceutical compounds, will be for a much longer
period than the usual few days of weeks wherein in normal
animals an immune response occurs.

[0014] The present invention provides the further advan-
tage that re-administration of pharmaceutical compounds
can be performed in test animals.

[0015] The methods of the present invention have the
advantage that the immune response to one compound is
eliminated in an animal without affecting the overall
immune reactivity.

[0016] The present invention further extends to animals
directly obtained by the methods of the present invention.
[0017] One aspect of the present invention relates to
methods for determining a parameter of a pharmaceutical
compound against a disease or disorder. These methods
comprise the steps of:

[0018] providing a non-human animal which is not
suffering from or is not showing symptoms or signs of
this disorder and which does not provoke an immune
response against this pharmaceutical compound,
whereby the animal is obtainable by administration of
a peptide comprising an oxidoreductase motif with the
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sequence [CTS]-x-x-C [SEQ ID NO: 8] or [C]-x-x-
[CST] [SEQ ID NO: 9] and further comprising an NKT
peptide epitope or an MCH class II T cell epitope of this
pharmaceutical compound, wherein the motif and the
epitope are separated by a linker of between 0 and 4
amino acids,

[0019] administering the pharmaceutical compound to
the non-human animal,

[0020] measuring a parameter of the pharmaceutical
compound in the non-human animal.

[0021] In embodiments hereof the pharmaceutical com-
pound is a protein and the epitope sequence is a fragment of
this protein.

[0022] In more specific embodiments, the pharmaceutical
compound is a protein with a conformation dependent
epitope and the epitope sequence is a mimotope of this
conformation dependent epitope.

[0023] In other embodiments the pharmaceutical com-
pound is not proteic and the epitope sequence is the
sequence of a mimotope for said pharmaceutical compound.
[0024] In specific embodiments of the methods the motif
is C-x-x-C [SEQ ID NO: 10].

[0025] In specific embodiments of the methods the NKT
peptide epitope has the motif [FWTHY]-X,X,-[ILMV]-
X X [FWTHY] [SEQ ID NO: 11].

[0026] In specific embodiments of the methods the animal
is not a primate, for example a rodent.

[0027] In specific embodiments of the methods the animal
is an outbred animal.

[0028] In embodiments of these methods the parameter is
selected from one or more of the group consisting of
toxicity, half life time, body weight, mobility, feeding habits,
breathing, water and motion passing, aspect of the fur, etc.
[0029] Another aspect of the invention related to non-
therapeutic methods for rendering a non-human animal
non-responding to an immune response against a pharma-
ceutical compound against a disease or disorder comprising
the steps of:

[0030] providing a non-human animal which is not
suffering from or is not showing symptoms or signs of
this disease or disorder, and which has not received this
pharmaceutical compound,

[0031] administering a peptide comprising:

[0032] an oxidoreductase motif with the sequence
[CTS]-x-x-C [SEQ ID NO: 8] or [C]-x-x-[CST] [SEQ
1D NO: 9],

[0033] and

[0034] a NKT peptide epitope or an MCH class I1 T cell
epitope of this pharmaceutical compound, wherein
motif and epitope are separated by linker of between 0
and 4 amino acids.

[0035] Another aspect relates to non-human animals,
which are non-responding to an immune response against a
pharmaceutical compound against a disease or disorder,
obtainable by the above methods.

[0036] Another aspect relates to use of such non-human
animal in toxicity testing of a pharmaceutical, or in deter-
mining a pharmacokinetic parameter of a pharmaceutical.
[0037] Definitions

[0038] “Pharmaceutical compounds™ in the context of the
present invention refers to any compound with demonstrated
or expected beneficial medical activity that can provoke an
immune response. Examples hereof are peptides and pro-
teins, as well as small chemicals. Such small chemicals bind
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to host animal proteins such as albumin and can act as an
hapten in triggering an immune response.

[0039] “healthy animal” refers to wild type animals or
inbred laboratory strains, and this in relation to the pharma-
ceutical compound which is tested in the methods of the
present invention.

[0040] The healthy status of the animal with respect to the
pharmaceutical compound under investigation for a disease
or disorder implies that the animal has not the discomfort
caused by this disease and does not show the symptoms or
signs caused by this disease or disorder.

[0041] Thus animals may have disorders or diseases other
than the one which is being treated by the pharmaceutical
compound under investigation.

[0042] When the animal is a transgenic animal, the trans-
gene is unrelated related to the pathology which is treated by
the pharmaceutical compound.

[0043] Thus for example, an anticoagulant is not tested in
an animal with inflicted wounds or wherein coagulation
inhibitors are administered. Similarly an anticoagulant is not
tested in an animal with a transgene (esp. knock-out) for a
component of the coagulation pathway.

[0044] The term “peptide or protein” when used herein
refers to a molecule comprising an amino acid sequence of
at least 2 amino acids, connected by peptide bonds, but
which can in a particular embodiment comprise non-amino
acid structures (like for example a linking organic com-
pound). Peptides according to the invention can contain any
of the conventional 20 amino acids or modified versions
thereof, or can contain non-naturally occurring amino acids
incorporated by chemical peptide synthesis or by chemical
or enzymatic modification, as well as modified amino and/or
carboxyterminus.

[0045] The difference between peptides and protein is
mainly arbitrarily made in the art whereby peptides are
typically smaller than 50 amino acids and proteins larger
than 50 amino acids.

[0046] In the context of the present invention, the combi-
nation of the redox motif and an or more epitopes in a
polypeptide will be referred to as “peptide” although the
length can range from 12, up to 20, 25, 30, 40, 50, 75 or up
to 100 amino acids.

[0047] Pharmaceutical compounds with peptide bonds can
be as small as 4 -10 amino acids for certain peptide hor-
mones (often with posttranslational modifications) at the one
end, up to large protein complexes of more than 100 amino
acids such as therapeutic antibodies at the other hand.
[0048] “Pharmacokinetic parameter” in the present inven-
tion relates to properties such as half-life time, uptake into
specific cell types or tissues, metabolism into other com-
pounds. Other parameters which can be tested are behav-
ioral, physical and clinical parameters such as body weight,
mobility, feeding habits, breathing, water and motion pass-
ing, aspect of the fur.

[0049] The term “epitope” when used herein refers to one
or several portions (which may define a conformational
epitope) of a protein which is/are specifically recognized and
bound by an antibody or a portion thereof (Fab', Fab2', etc.)
or a receptor presented at the cell surface of a B or T cell
lymphocyte, and which is able, by this binding, to induce an
immune response.

[0050] The term “antigen” when used herein refers to a
structure of a macromolecule comprising one or more hap-
ten(s) and/or comprising one or more T cell epitopes.
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Typically, this macromolecule is a protein or peptide (with
or without polysaccharides) and comprises one or more
epitopes; such macromolecule can herein alternatively be
referred to as “antigenic protein” or “antigenic peptide”.
[0051] The term “hapten” when used herein refers to a
small molecule which can only induce an immune response
when bound to a carrier protein, either exogenous or endog-
enous.

[0052] The term “immunogen” when used herein refers to
a molecule which can stimulate a cellular or humoral
immune response

[0053] The term “T cell epitope” or “T-cell epitope” in the
context of the present invention refers to a dominant, sub-
dominant or minor T cell epitope, i.e., a part of an antigenic
protein that is specifically recognized and bound by a
receptor at the cell surface of a T lymphocyte. Whether an
epitope is dominant, sub-dominant or minor depends on the
immune reaction elicited against the epitope. Dominance
depends on the frequency at which such epitopes are rec-
ognized by T cells and able to activate them, among all the
possible T cell epitopes of a protein. In particular, a T cell
epitope is an epitope bound by MHC class I or MHC class
1T molecules.

[0054] The term “NKT cell peptide epitope” refers to a
part of an antigenic protein that is specifically recognized
and bound by a receptor at the cell surface of a T lympho-
cyte. In particular, a NKT cell peptide epitope is an epitope
bound by CD1d molecules, with motif [FWTHY]-X,X;-
[ILMV]-XX-[FWTHY] [SEQ ID NO:11] or a more
restrictive form thereof as explained further below.

[0055] The term “CD4+ effector cells” refers to cells
belonging to the CD4-positive subset of T-cells whose
function is to provide help to other cells, such as, for
example B-cells. These effector cells are conventionally
reported as Th cells (for T helper cells), with different
subsets such as ThO, Thl, Th2, and Th17 cells.

[0056] The term “NKT cells” refers to cells of the innate
immune system characterized by the fact that they carry
receptors such as NK1.1 and NKG2D, and recognize peptide
epitopes presented by the CD1d molecule. In the context of
the present invention, NKT cells can belong to either the
type 1 (invariant) or the type 2 subset, or to any of the less
characterized NKT cells with more polymorphic T cell
receptors than type 1 or type 2 NKT cells.

[0057] The “CDI1d molecule” refers to a non-MHC
derived molecule made of 3 alpha chains and an anti-parallel
set of beta chains arranged into a deep hydrophobic groove
opened on both sides and capable of presenting lipids,
glycolipids or hydrophobic peptides to NKT cells.

[0058] The term “immune disorders” or “immune dis-
eases” refers to diseases wherein a reaction of the immune
system is responsible for or sustains a malfunction or
non-physiological situation in an organism. Immune disor-
ders in the context of the present invention refer to pathology
induced by infectious agents and tumor surveillance.
[0059] The term “allofactor” refers to a protein, peptide or
factor (i.e. any molecule) displaying polymorphism when
compared between two individuals of the same species, and,
more in general, any protein, peptide or factor that induces
an (alloreactive) immune response in the subject receiving
the allofactor.

[0060] The term “alloantigen™ or “allograft antigen” when
used herein refer to an antigen derived from (shed from
and/or present in) a cell or tissue which, when transferred
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from a donor to a recipient, can be recognized and bound by
an antibody of B or T-cell receptor of the recipient. Alloan-
tigens are typically products of polymorphic genes. An
alloantigen is a protein or peptide which, when compared
between donor and recipient (belonging to the same spe-
cies), displays slight structural differences. The presence of
such a donor antigen in the body of a recipient can elicit an
immune response in the recipient. Such alloreactive immune
response is specific for the alloantigen.

[0061] The term “thiol-oxidoreductase motif”, “oxido-
reductase”, “thioreductase motif”’, “thioredox motif” or
“redox motif” are used here as synonymous terms and refers
to the sequence motif C-X-X-[CST] [SEQ ID NO: 9] or
[CST]-X-X-C [SEQ ID NO: 8], in which C stands for
cysteine, S for serine, T for threonine and X for any amino
acid.

DETAILED DESCRIPTION

[0062] Thousands of new molecules are considered for use
in therapy and as such are tested for efficacy, pharmacoki-
netic properties and for potential toxicity in animal models.
Rodents, including mice, rats and guinea-pigs are the most
often used models for their ease of use, availability of
syngeneic strains and of evaluation tools. Other animal
models include rabbits, pigs, dogs and horses. These animals
diverge much from human beings in terms of capacity to
mount an immune response against a molecule considered
for therapy and very often make an early response which is
of no relevance for the pathophysiology of human beings,
but precludes an assessment of the efficacy of the molecule,
its pharmacokinetic properties, as well as long-term toxicity
assessment. This severely restricts the usefulness of such
animal models. In order to palliate such difficulties, non-
human primates can be used, but the cost related to such
experiments very much restricts the number of tested ani-
mals, and thereby the strength of the statistical evaluation.
Besides, although there is a high homology between human
and non-human primate genomes, variations observed
between individual animals contribute to the limited value of
these study outcomes.

[0063] There is therefore an urgent need for improved
systems by which a pharmaceutical compound could be
tested. Optimally, an animal should be rendered tolerant or
unresponsive to the pharmaceutical compound, using a
method preventing and/or suppressing its capacity to mount
an immune response to this compound without affecting
other parts of its immune system. The animal would then be
suitable for evaluating pharmacokinetic properties and tox-
icity of this molecule.

[0064] The WO2008017517 patent application describes a
method wherein class II-restricted epitopes are used either
by direct vaccination or for in vitro conversion of class
II-restricted T cells, resulting in acquisition by CD4+ T cells
of strong cytolytic properties, inducing apoptosis of the
antigen-presenting cell (presenting the protein containing
the epitope sequence used to design the peptide) with which
a synapse has been formed, thereby preventing activation of
effector cells of adaptive immunity.

[0065] The WO2012069568 patent application describes a
method wherein CD1d-restricted peptide epitopes are used
either by direct vaccination or for in vitro conversion of
CD1d-restricted NKT cells, resulting in acquisition by NKT
cells of strong cytolytic properties, inducing apoptosis of the
antigen-presenting cell (presenting the protein containing
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the epitope sequence used to design the peptide) with which
a CD1d synapse has been formed, thereby preventing acti-
vation of effector NKT cells.

[0066] In both these patent applications, the invention
comprises the inclusion of an oxidoreductase motif within
residues of the sequence flanking the epitope sequence,
which is sufficient to obtain the cytolytic conversion of
either class Il-restricted T cells or CD1d-restricted NKT
cells.

[0067] Animals in need of treatment or prevention
described in patent application WO2008017517 or
W02012069568 are rendered unresponsive to a therapeutic
protein. In fact, by switching off activation of either class
II-restricted or CDld-restricted (NK)T cells, the method
prevents all the consequences linked to this activation. These
include stimulation of B cells for the production of specific
antibodies, activation of cytolytic class I-restricted CD8+ T
cells, activation of antigen-presenting cells leading to
increased cytokine production and increased expression of
MHC determinants.

[0068] Pharmaceutical compounds can contain class II-
restricted epitopes, CD1d-restricted peptide epitopes, or
both types of epitopes. A significant number of proteins
contain class Il-restricted epitopes but no CD1d-restricted
peptide epitopes. This is due to the particular nature of
peptides presented by CD1d, which contain hydrophobic
residues at key locations.

[0069] However, CD1d offers very limited polymorphism,
which allows extrapolating conclusions from one animal
model to another of the same animal species. This is not
feasible for class II determinants, which may necessitate the
design of alternative peptides to induce unresponsiveness
when using several animal models of the same species.
[0070] A sequence fragment of a protein can contain both
a class Il-restricted epitope as well as a CD1d-restricted
peptide epitope. In such a case, and depending on the
molecule under testing, a single peptide could result in
unresponsiveness of both class Il-restricted and CD1d-
restricted (NK)T cells.

[0071] Identification of epitopes suitable for the present
invention are known in the art. Class II-restricted epitopes
are obtained by using a combination of in silico algorithms,
literature search and in vitro or in vivo testing.

[0072] CDld-restricted peptide epitopes are also identified
by algorithms and correspond to a sequence motif made of
general sequence [FWTHY]-X,X5-[ILMV]-X X -
[FWTHY] [SEQ ID NO:11]. It should however be clear for
those skilled in the art that the motif'is symmetrical and that
P7 can be considered as P1, and P1 can be considered as P7.
The above motif can be more restrictive whereby indepen-
dently from each other the choice of the amino acid at P1 or
P7 can be [FWTH] or [FWHY] or [FWY] or [FW] and the
choice of the amino acid at P4 can be [ILM].

[0073] Identification of class II-restricted epitopes in pro-
teins is obtained as described in detail in WO2008017517.
[0074] The identification and selection of a T-cell epitope
in a protein is as follows:

[0075] (1) one or more in vitro algorithms can be used to
identify a T cell epitope sequence within this protein.
Suitable algorithms include, but are not limited to those
found on the following websites:

[0076] http://antigen.i2r.a-star.edu.sg/predBalbce/;
[0077] http://www.imtech.res.in/raghava/mhcbn/;
[0078] hittp://www.syfpeithi.de/home.htm;
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[0079] http://www-bs.informatik.uni-tuebingen.de/
SVMHC;

[0080] http://bio.dfciharvard.edu/Tools/antigenic.html;

[0081] http://www.jenner.ac.uk/MHCPred/
[0082] These algorithms are described in Zhang et al.
(2005) Nucleic Acids Res 15, W180-W183 (PREDBALB);
Salomon & Flower (2006) BMC Bioinformatics 7, 501
(MHCBN); Schuler et al. (2007) Methods Mol Biol. 409,
75-93 (SYFPEITHI); Donnes & Kohlbacher (2006) Nucleic
Acids Res. 34, W194-W197 (SVMHC); Kolaskar & Tonga-
onkar (1990) FEBS Lett. 276, 172-174 and Guan et al.
(2003) Appl Bioinformatics 2, 63-66 (MHCPred).
[0083] More particularly, such algorithms allow the pre-
diction within an antigenic protein of one or more nonapep-
tide sequences which will fit into the groove of an MHC II
molecule.

[0084] (2) isolated peptide sequences of this protein are
tested by, for example, T cell biology techniques, to deter-
mine whether the peptide sequences elicit a T cell response.
Those peptide sequences found to elicita T cell response are
defined as having T cell stimulating activity as measured,
e.g., by cellular uptake of tritiated thymidine.

[0085] (3) class Il-restricted T-cell epitopes can further
optionally be tested on their binding affinity to MHC class
1T molecules. This can be performed in different ways. For
instance, soluble HLA class II molecules are obtained by
lysis of cells homozygous for a given class Il molecule. The
latter is purified by affinity chromatography. Soluble class 11
molecules are incubated with a biotin-labelled reference
peptide produced according to its strong binding affinity for
that class II molecule. Peptides to be assessed for class 11
binding are then incubated at different concentrations and
their capacity to displace the reference peptide from its class
1I binding is calculated by addition of neutravidin. Methods
can be found in for instance Texier et al. (2000) J. Immu-
nology 164, 3177-3184.

[0086] As an alternative overlapping peptide fragments of
a protein can be tested in the above assays.

[0087] Identification of CD1d-restricted peptide epitopes
in therapeutic proteins is described in detail in
W02012069568.

[0088] (1) optionally, evaluation of the capacity to activate
NKT cells. This is carried out by incubating this protein with
a cell line expressing the CD1d molecule. Examples of such
cell lines are known in the art (for instance JAWS2 cells).
Efficient presentation of the peptide or polypeptide by the
CD1d molecule is then evaluated by measuring the activa-
tion of NKT cells, obtained from peripheral blood. These
methods are described in the art (e.g. Brutkiewicz (2006) J.
Immunol. 177, 769-775).

[0089] (2) the protein is screened for the presence of at
least one motif corresponding to the [FWHY]-X,X;-
[ILMV]-X X -[FWHY] [SEQ ID NO:12] sequence (puta-
tive CD1d binding motif) using algorithms well known in
the art such as http://expasy.org/tools/scanprosite/ [Sigrist et
al. (2002) Brief Bioinform. 3, 265-274]

[0090] (3) Optionally, a synthetic peptide encompassing
the CD1d binding motif is tested in vitro using a cell line
expressing the CD1d molecule as described in (1).

[0091] (4) Optionally, the synthetic peptide encompassing
the sequence containing a CD1d binding motif is tested in
vitro using tetramers of the CD1d molecule to detect NKT
cells specific for such peptide.
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[0092] Ahapten is a small molecule which cannot by itself
generate an immune response. However, a hapten can
become strongly immunogenic when bound to a protein
carrier. In most instances, the carrier is albumin, the most
abundant protein in circulation. However, hapten can bind to
cell surface, thereby generating a full immunogen. One
example of this is provided by binding of heparin to the
surface of platelets, which can elicit an immune response
leading to the production of antibodies with potent platelet
lysis potential. Heparin acts as a hapten and platelet factor
4 at the surface of the platelet acts as a carrier.

[0093] The present definition of a hapten also comprises
specific situations in which the hapten binds directly to a
major histocompatibility molecule and thereby generate the
possibility of activating T cells directly. Under such circum-
stances, the MHC molecules allow the presentation to T
cells, which is a property similar to that of a carrier-hapten.
In further situations, the hapten binds directly to a specific
T cell receptor (TCR), allowing the reactivity of the hapten
TCR complex to activate itself on MHC molecules. Dem-
onstration of these situations are to be found, for instance, in
Weltzien H U, in Drug hypersensitivity, ed. W I Pichler,
Karger, 2007; pp 47-54, and in Gerber B O and Pichler W
J. ibid, pp 66-73. In these two situations, peptides encom-
passing T cell epitopes (class II-restricted as well as CD1d-
restricted) are made of conformational changes of the MHC
sequence.

[0094] Huang 3 et al. (2002) Nucl. Acids Res. 40, D271-
D277 describe a database (MimoDB) of peptides which act
as mimotopes for a variety of immunogenic compounds.
[0095] Methods to reproduce conformational epitopes
from MHC determinants are known in the prior art. Mimo-
topes can be identified from the use of phage display.
Libraries of phages expressing randomly generated amino
acid sequences are obtainable from commercial suppliers
and are used to identify sequences of amino acids which
match the 3-D structure of the hapten-modified MHC deter-
minant. Phages are selected, for instance, by reactivity to a
soluble TCR and selected phage are expanded in culture
before reapplying to the same selection method.

[0096] For a number of pharmaceutical compounds, the
immune response in model organisms is described and
antibodies can be isolated. Such antibodies can be used to
identify peptides from a library which act as a mimotope.
[0097] Peptides encompassing class [I-restricted or CD1d-
restricted peptide epitopes are then modified by inclusion in
flanking residues of a 4 amino acid [CST]-x-x-C [SEQ ID
NO: 8] or Cx-x-[CST] [SEQ ID NO: 9] motif, in which C
stands for cysteine, S for serine, T for threonine and x for
any amino acid. In typical embodiments X is not Trp, Tyr or
Phe. A preferred motif is C-x-x-C [SEQ ID NO: 10]. Details
about the motif, its location and configuration are disclosed
in patent applications WO02008017517 and
W02012069568. In brief, the motif can be located on either
the amino-terminal or carboxyterminal end of the epitope.
The motif can be directly adjacent to the epitope sequence
or separated from the first (P1) or the last (P9 for class
II-restricted epitopes and P7 for CDld-restricted peptide
epitopes) by 1, 2, 3 or 4 amino acids.

[0098] Peptides encompassing class [I-restricted or CD1d-
restricted peptide epitopes, or both together, can be admin-
istered to the animal of choice by any route, preferably
together with an adjuvant. In preferred embodiments, pep-
tides are administered by the subcutaneous route after
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adsorption on aluminum hydroxide. Several injections are
made until a minimum cumulative amount of 100 ng is
obtained in mice. In larger animals concentrations up to 1
mg are considered. Alternative route of administration
include the IV route, intranasal or intratracheal, or intrap-
eritoneal. Alternative adjuvants are envisaged, in particular
for CD1d-restricted peptides, for which it may be advanta-
geous to use lipids or glycolipids known to activate NKT
cells.
[0099] Once immunization with peptides is carried out,
the animal may, optionally, be tested for absence of reac-
tivity towards the pharmaceutical compound. In a preferred
setting, the compound is administered by the same route as
the one contemplated for therapeutic purposes.
[0100] Animals are then exposed by natural route to a
physiologically relevant dose of the pharmaceutical com-
pounds and the properties of the compound are followed
over time.
[0101] For evaluation of toxicity, animals can be followed
for prolonged periods of time and the relevant toxicity
assessment carried out. It should be obvious for those skilled
in the art that the animal model of the invention can be used
for testing repeated doses over prolonged periods of time,
which is advantageous, for instance, when a risk of accu-
mulation in the body may exist.
[0102] For evaluation of the pharmacokinetic properties of
the pharmaceutical compounds under testing, the present
methodology eliminates the most important confounding
factor for such testing, namely the specific immune
response. It therefore provides an opportunity to carry out
several assessments of the pharmacokinetic properties over
time, which may vary widely. One example is provided by
therapeutic antibodies. The clearance of the antibody will be
conditioned essentially by its reactivity with its target, in
absence of specific immune response. This could lead to
various, mostly unexplored responses of the recipient, such
as increased production of the target itself, thereby altering
the therapeutic dose required to control the disease process.
[0103] The methods of the present invention are suitable
for testing a wide range of medicaments for various condi-
tions, including, but not limited to
[0104] medicaments for conditions of the cardiovascu-
lar system such as hypertension, arrhythmia, heart
failure, angor, diuretics, hypotension and hyperlipi-
demia
[0105] medicaments for conditions of the digestive tract
(incl. nausea and vomiting) such as anti-acids,
cholagogues and choleretics, laxatives, anti-diarrheics,
anti-inflammatory and antiseptic drugs
[0106] medicaments for conditions of the urogenital
system such as benign prostate hypertrophy, impotence
[0107] medicaments for conditions of the respiratory
tract such as asthma and COPD, cough, analgesics,
non-steroid anti-inflammatory drugs, gout

[0108] medication acting at the CNS level such as
hypnotics, antipsychotics, anti-depression, Parkinson,
epilepsy, migraine, antihistamine, cholinesterase
inhibitors hormones in general

[0109] antibiotics,

[0110] antiviral compounds,

[0111] antifungal compounds,

[0112] antiparasite medicaments,

[0113] anti-tumor compounds.
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[0114] The following examples illustrate the invention,
which should not be considered as limited by such examples.

EXAMPLES
Example 1

Design of a Mimotope Sequence for a Non-Proteic
Pharmaceutical Compound

[0115] Small chemicals can directly bind to proteins such
as albumin or membrane proteins. This binding can result in
an immune reaction when such a small chemical binds to a
sequence of the protein which is part of an epitope recog-
nized by T cells.

[0116] To mimic this type of interaction, functional T cell
epitopes, as for instance those presented in the context of
MHC class II complexes, can be produced by interacting the
chemical with the peptidic sequence, thereby producing a
mimotope. Under such a setting, the chemical is attached to
an amino acid residue which comes in contact with the TCR,
thereby preserving the capacity of the epitope to bind to
anchoring residues for class II molecule binding.

[0117] An example is the production of antibodies to
penicillin, which is driven by activation of class II-restricted
T cells, the receptor of which being specific for the epitope
as modified by reaction with the betalactam ring of penicil-
lin. Another example is the activation of CD4+ T cells with
metal ion-modified epitopes, such as beryllium or nickel.

[0118] The beta-lactam ring of penicillin is the target for
a nucleophilic attack by free amino groups of proteins and
in particular epsilon-amino groups of lysine, leading to
covalent amide bonding. Class Il-restricted T cell epitopes
or CD1d-restricted NKT peptide epitopes containing lysine
can form covalent complexes with penicillin. Such epitopes
are presented and activate either class Il-restricted CD4+ T
cells, or CD1d-restricted NKT cells, respectively.

[0119] An epitope of the membrane cofactor protein
(MCP) is known to be presented in the context of a MHC
class 11 determinant, DRB1*1101. The sequence of this
epitope, which corresponds to residues 315-328 of MCP,
contains several lysines (PYRYLQRRKKKGK [SEQ ID
NO: 1]). Incubation of this epitope with penicillin G results
in the substitution of lysine in position 8 of the epitope
(underlined). This mimotope is able to activate CD4+ T cells
as derived from peripheral CD4+ T cells from patients with
immune response to penicillin (Padovan et al. (1997) Fur. J.
Immunol. 27, 1303-1307).

[0120] For the purpose of the methods of the present
invention, the mimotope sequence was then modified by
addition of a 4-amino acid motif containing an oxido-
reductase activity, so as to generate the sequence
CPYCVPYRYLQRRKKKGK [SEQ ID NO: 2], which
includes an oxido-reductase motif at the aminoterminus, 2
amino acids as a linker (VP), and the sequence of the
mimotope.

[0121] Administration of a synthetic peptide encompass-
ing the peptide of SEQ ID NO: 2 to a mouse rendered
transgenic for expression of the DRB1*1101 human class II
molecule suppresses the capacity of the mouse to elicit an
immune response towards penicillin.
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Example 2

Pharmacokinetic Evaluation of Factor VIII
Molecules in Model Animals

[0122] Factor VIII replacement therapy is used for the
treatment of hemophilia A patients. However, the FVIII t 12
in circulation is only 90 minutes. In the presence of Von
Willebrand factor, its physiological chaperon molecule,
FVIII t 2 is increased to up to 6 h. The production of FVIII
molecules with prolonged t % is a long-awaited goal. A
number of FVIII molecules with increased T 2 have
recently been proposed. These are obtained by either fusion
with the Fcgamma part of IgG antibodies to ensure recir-
culation of FVIII through the FcRN, substitution with PEG
molecules, or cross-bridging of FVIII domains to reduce its
catabolism. Evaluation of t 12 for such modified FVIII
constructs is carried out in animal models. Herein, healthy
mice are injected with increasing doses of human FVIII and
the persistence of the administered FVIII is assessed over
time. However, human FVIII is strongly immunogenic in
mice and rapidly elicits an immune response. This also
occurs in mice sufficient in (and therefore tolerant to) their
own FVIIL as the differences of sequences between mouse
and human FVIII are sufficient to elicit an immune response
in mouse. The end result is that even after a very limited
number of injections, the emergence of murine antibodies
towards the administered human FVIII precludes any further
testing of pharmacokinetic properties, as the murine anti-
bodies immediately neutralize administered human FVIII.

[0123] A synthetic peptide encompassing class Il-re-
stricted T cell epitope of human Factor VIII and a CxxC
motif CGHC GG FTNMFATWSPSK [SEQ ID NO: 3] is
used to immunize healthy mice before human FVIII admin-
istration. Four injections of 50 pg of such peptide adsorbed
on aluminum hydroxide are made by the subcutaneous route
to healthy mice and at weekly intervals. Mice are shown to
be tolerant to human FVIII and used for kinetic evaluation
of FVIII molecule with prolonged t V5.

Example 3

Prevention of an Immune Response to Human
Factor VIII in Non-Inbred Dogs

[0124] In animals such as dogs, antibodies are equally
raised against human FVIII. Although these antibodies do
not neutralize human FVIII, these antibodies have an effect
on biological disposal of administered human FVIII to such
animal models.

[0125] Mice and other rodents are often inbred strains all
having the same type of MHC class II molecules.

[0126] Other animals such as dogs are outbred and may
carry variable MHC class II determinants between animals.
In order to set up a reliable experiment, class II HLA
mapping should be performed on each animal to assure that
the administered peptide is effectively recognized.

[0127] However, the absence of polymorphism of the
CD1d molecule renders it possible to use a single peptide
with an NKT peptide epitope and a redox motif sequence to
switch off the immune response towards the antigen in all
animals of the species, also in outbred strains.

[0128] Dogs are immunized with 250 pg of a human factor
VIII CD1d-restricted epitope by subcutaneous administra-
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tion of a synthetic peptide adsorbed on alum, the sequence Example 5
of which is CPYC-VP-QTLHKFILLFA [SEQ ID NO:4]. Evaluation of the Toxicity of Repeated
[0129] This peptides contains human factor VIII amino Administration of a Pegylated Derivative of Factor
acid sequence 190-200 (QTLHKFILLFA [SEQ ID NO:5]), VIII
with CD1d anchoring residues in positions 1, 4 and 7 [0136] Pharmaceutical compounds often have a reduced t

(underlined), a linker of 2 amino acids (VP) and a thiore-
ductase motif at the amino terminal side.

[0130] A total of 4 injections with peptide adsorbed on
aluminum hydroxide is carried out with an interval of 10
days.

[0131] Dogs are then treated by intravenous administra-
tion of full-length human factor VIII and the pharmacoki-
netic properties of human factor VIII are then evaluated
upon repeated injection of human factor VIII.

Example 4

Assessment of Toxicity of Anti-TNF Alpha
Antibodies

[0132] Administration of humanized monoclonal antibod-
ies in patients suffering from chronic inflammatory diseases
such as rheumatoid arthritis is nowadays common practice.
Although clinical improvement is generally observed, long-
term administration of such therapeutic antibodies leads to
severe side effects and complications. These effects have
been essentially identified in patients treated on longer terms
with the therapeutic antibody, and were not predicted from
preclinical animal toxicology evaluation. The main reason
for this is related to the high immunogenicity of such
therapeutic antibodies in animal models, mice or rats in
particular.

[0133] An H-2b-restricted T cell epitope for C57BL/6
mouse is found in the heavy chain of the Humira™ anti-
TNFalpha antibody: YYAPWCNN [SEQ ID NO: 6]
[0134] A peptide comprising this epitope and a redox
motif sequence (CPYCVP YYAPWCNN [SEQ ID NO:7]) is
administered to wild type non-rheumatoid C57BL/6 mice at
a dose of 50 ug per injection made by the subcutaneous
route, 4 times at an interval of one week.

[0135] Mice are then treated by intravenous administra-
tion of the anti-TNF-alpha antibody. In the absence of
immune response towards the antibody, injections can be
repeated and the effects of such administration can be
evaluated on the long term.

V4 and various attempts to prolong their activity have been
proposed. Thus, substitution with ethylene glycol residues is
currently used for a number of such pharmaceutical com-
pounds. Although this is considered a safe procedure, some
reports identify accumulation of pegylated molecules within
scavenger cells such as macrophages. In fact, PEG substi-
tution increases t % by masking residues involved in the
clearance of pharmaceutical compounds from the circula-
tion. It also prevents digestion by the proteasome and as
such can increase cell accumulation. The hallmark of such
accumulation is usually the appearance of foamy macro-
phages.

[0137] Pegylated proteins are essentially eliminated by the
kidney and by the liver. Reports have shown vacuole accu-
mulation in renal tubular epithelial cells as well as in liver
Kupffer cells. These concerns about the safety of PEG-
substituted pharmaceutical compounds require long-term
evaluation in suitable animal models (Zhang et al. (2014)
Biol. Pharm. Bull. 37, 335-339).

[0138] This evaluation is severely limited by the fact that
PEGylated proteins can be immunogenic. First, PEG itselfis
reported to elicit an IgM immune response, which can
trigger activation of the complement pathway, opsonization
and removal by Kupffer cells. Besides, the immunogenicity
of the pharmaceutical compound itself, though reduced by
pegylation, is not eliminated. For these 2 reasons, it is
advantageous to evaluate these phenomena.

[0139] The production of IgM antibodies to PEG moieties
is T cell independent and can therefore not be eliminated by
the current invention. By contrast, preventing any immune
response towards the pharmaceutical compound itself,
already prevents part of the immune response against the
pharmaceutical compound and represents a significant
improvement and allow testing the toxicity of PEG over
long periods of time. The IgM response towards PEG does
not induce memory and is not problematic for long-term
toxicity studies.

[0140] Healthy mice are immunized according to the
procedure described in Example 2 and then treated by
regular administration of pegylated human FVIII over long
periods of time. At discrete points in time, mice are sacri-
ficed and the extent of vacuolization of kidney tubular cells
epithelium and that of liver Kupffer cells is examined.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 12
<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 1

LENGTH: 13

TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:

OTHER INFORMATION: membrane cofactor protein
<400> SEQUENCE: 1

Pro Tyr Arg Tyr Leu Gln Arg Arg Lys Lys Lys Gly Lys
1 5 10

(MCP) fragment
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-continued

<210> SEQ ID NO 2

<211> LENGTH: 18

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: redox motif + MCP fragment

<400> SEQUENCE: 2

Cys Pro Tyr Cys Val Pro Tyr Arg Tyr Leu Gln Arg Arg Lys Lys Lys
1 5 10 15

Gly Lys

<210> SEQ ID NO 3

<211> LENGTH: 18

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: redox motif + human Factor VIII fragment

<400> SEQUENCE: 3

Cys Gly His Cys Gly Gly Phe Thr Asn Met Phe Ala Thr Trp Ser Pro
1 5 10 15

Ser Lys

<210> SEQ ID NO 4

<211> LENGTH: 17

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: redox motif + human factor VIII fragment

<400> SEQUENCE: 4

Cys Pro Tyr Cys Val Pro Gln Thr Leu His Lys Phe Ile Leu Leu Phe
1 5 10 15

Ala

<210> SEQ ID NO 5

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: human Factor VIII fragment

<400> SEQUENCE: 5

Cys Gln Thr Leu His Lys Phe Ile Leu Leu Phe Ala
1 5 10

<210> SEQ ID NO 6

<211> LENGTH: 8

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: fragment of anti-TNF alpha antibody

<400> SEQUENCE: 6

Tyr Tyr Ala Pro Trp Cys Asn Asn
1 5

<210> SEQ ID NO 7

<211> LENGTH: 14

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
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<223> OTHER INFORMATION: redox motif + fragment of anti TNF alpha
antibody

<400> SEQUENCE: 7

Cys Pro Tyr Cys Val Pro Tyr Tyr Ala Pro Trp Cys Asn Asn
1 5 10

<210> SEQ ID NO 8

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: redox motif

<220> FEATURE:

<221> NAME/KEY: variant

<222> LOCATION: (1).. (1)

<223> OTHER INFORMATION: Xaa is Cys, Ser or Thr
<220> FEATURE:

<221> NAME/KEY: variant

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa can be any amino acid
<220> FEATURE:

<221> NAME/KEY: variant

«<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Xaa can be any amino acid

<400> SEQUENCE: 8

Xaa Xaa Xaa Cys
1

<210> SEQ ID NO 9

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: redox motif

<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa can be any amino acid sequence
<220> FEATURE:

<221> NAME/KEY: misc_feature

«<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Xaa can be any amino acid sequence
<220> FEATURE:

<221> NAME/KEY: misc_feature

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Xaa is Cys, Ser or Thr

<400> SEQUENCE: 9

Cys Xaa Xaa Xaa
1

<210> SEQ ID NO 10

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: redox motif

<220> FEATURE:

<221> NAME/KEY: VARIANT

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Xaa can be any amino acid
<220> FEATURE:

<221> NAME/KEY: VARIANT

«<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Xaa can be any amino acid

<400> SEQUENCE: 10
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Cys Xaa Xaa Cys

1

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 11

LENGTH: 7

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: NKT motif
FEATURE:

NAME/KEY: variant

LOCATION: (1)..(1)

OTHER INFORMATION:
FEATURE:

NAME/KEY: variant
LOCATION: (2)..(2)
OTHER INFORMATION:
FEATURE:

NAME/KEY: variant
LOCATION: (3)..(3)
OTHER INFORMATION:
FEATURE:

NAME/KEY: variant
LOCATION: (4)..(4)
OTHER INFORMATION:
FEATURE:

NAME/KEY: variant
LOCATION: (5)..(5)
OTHER INFORMATION:
FEATURE:

NAME/KEY: variant
LOCATION: (6)..(6)
OTHER INFORMATION:
FEATURE:

NAME/KEY: variant
LOCATION: (7)..(7)
OTHER INFORMATION:

SEQUENCE: 11

Xaa

Xaa

Xaa

Xaa

Xaa

Xaa

Xaa

Xaa Xaa Xaa Xaa Xaa Xaa Xaa

1

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>

5

SEQ ID NO 12

is Phe, Trp, Thr,

can be any amino

can be any amino

is val, Ile, Leu

can be any amino

can be any amino

is Phe, Trp, Thr,

LENGTH: 7

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: NKT motif
FEATURE:

NAME/KEY: variant

LOCATION: (1)..(1)

OTHER INFORMATION:
FEATURE:

NAME/KEY: variant
LOCATION: (2)..(2)
OTHER INFORMATION:
FEATURE:

NAME/KEY: variant
LOCATION: (3)..(3)
OTHER INFORMATION:
FEATURE:

NAME/KEY: variant
LOCATION: (4)..(4)
OTHER INFORMATION:
FEATURE:

NAME/KEY: variant
LOCATION: (5)..(5)
OTHER INFORMATION:
FEATURE:

NAME/KEY: variant
LOCATION: (6)..(6)
OTHER INFORMATION:
FEATURE:

Xaa

Xaa

Xaa

Xaa

Xaa

Xaa

is Phe, Trp, His

can be any amino

can be any amino

His or Tyr

acid

acid

or Met

acid

acid

His or Tyr

or Tyr

acid

acid

is val, Ile, Leu or Met

can be any amino

can be any amino

acid

acid
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-continued
<221> NAME/KEY: variant
<222>» LOCATION: (7)..(7)
<223> OTHER INFORMATION: Xaa is Phe, Trp, His or Tyr

<400> SEQUENCE: 12

Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

1. A method for determining a parameter of a pharma-
ceutical compound against a disease or disorder, comprising
the steps of:

providing a non-human animal which is not suffering

from or is not showing symptoms or signs of said
disease or disorder and which does not provoke an
immune response against said pharmaceutical com-
pound, whereby the animal is obtainable by adminis-
tration of a peptide comprising an oxidoreductase motif
with the sequence [CTS]-x-x-C [SEQ ID NO: 8] or
[C]-x-x-[CST] [SEQ ID NO: 9] and further comprising
an NKT peptide epitope or an MCH class 11 T cell
epitope of said pharmaceutical compound, wherein said
motif and said epitope are separated by a linker of
between 0 and 4 amino acids,

administering said pharmaceutical compound to the non-

human animal,

measuring a parameter of said pharmaceutical compound

in the non-human animal.

2. The method according to claim 1, wherein said phar-
maceutical compound is a protein and said epitope sequence
is a fragment of said protein.

3. The method according to claim 1, wherein said phar-
maceutical compound is a protein with a conformation
dependent epitope and the epitope sequence is a mimotope
of said conformation dependent epitope.

4. The method according to claim 1, wherein said phar-
maceutical compound is not proteic and the epitope
sequence is the sequence of a mimotope for said pharma-
ceutical compound.

5. The method according to claim 1, wherein said oxi-
doreductase motif is C-x-x-C [SEQ ID NO:10].

6. The method according to claim 1, wherein said NKT
peptide epitope NKT peptide epitope has the motif
[FWTHY]-X2X3-[[LMV]-X5X6-[FWTHY] [SEQ ID NO:
11].

7. The method according to claim 1, wherein said non-
human animal is not a primate.

8. The method according to claim 1, wherein said non-
human animal is a rodent.

9. The method according to claim 1, wherein non-human
animal is an outbred animal.

10. The method according to claim 1, wherein said
parameter is selected from one or more of the group con-
sisting of toxicity, half life time, body weight, mobility,
feeding habits, breathing, water and motion passing, aspect
of the fur.

11. A non-therapeutic method for rendering a non-human
animal non-responding to an immune response against a
pharmaceutical compound against a disease or disorder
comprising the steps of:

providing a non-human animal which is not suffering
from or is not showing symptoms or signs of said
disease or disorder, and which has not received said
pharmaceutical compound,

administering a peptide comprising:

an oxidoreductase motif with the sequence [CTS]-x-x-C
[SEQ ID NO: 8] or [C]-x-x-[CST] [SEQ ID NO: 9],

and

a NKT peptide epitope or an MCH class II T cell epitope
of said pharmaceutical compound, wherein motif and
epitope are separated by linker of between O and 4
amino acids.

12. A non-human animal, which is non-responding to an
immune response against a pharmaceutical compound
against a disease or disorder, obtainable by the method of
claim 11.



