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Description

[0001] The present invention relates to a method for determining the total amount and/or concentration of an analyte
in the presence of a binding molecule as well as kits, compositions and uses relating thereto.

[0002] In the context of many applications employing binding molecules, e.g. for therapeutically active antibodies
directed to a target in an animal or human, there is a need for methods which enable the determination of such target
in the presence of the binding molecule, without the requirement to remove the binding molecule prior to determining
the amount or concentration of the target. In particular for e.g. therapeutically active antibodies or therapeutically active
receptors or receptor fragments, there is a need for in vitro methods which allow the determination in bodily samples of
the total amount or concentration of the target against which the therapeutically active antibody or therapeutically active
receptor or receptor fragments is directed, without removing from the sample the therapeutically active antibody or
therapeutically active receptor or fusion protein. The total amount thereby comprises both free, unbound target, and
target bound to the therapeutically active antibody or therapeutically active receptor or receptor fragments.

[0003] Salimi-Moosavi et al., 2010, J Pharm Biomed Anal 51: 1128-1133 and Lee et al., 2011, AAPS J 13: 99-110
describe approaches to quantify an analyte in the presence of a therapeutic antibody binding the analyte, wherein the
antibody is denaturated in order to dissociate the antibody from the analyte. Suzuki et al, 1999, Biosci Biotechnol Biochem
63: 648-654 suggest the use of an anti-idiotypic antibody in ELISA applications.

The present invention makes available such methods involving a trapping molecule and kits which can be used in the
methods of the invention:

In one embodiment the present invention relates to an in vitro method for determining the total amount and/or
concentration of an analyte in the presence of a binding molecule capable of binding with its binding site to the
analyte, the method comprising the steps:

(i) contacting a sample comprising the analyte and the binding molecule with

- atrapping molecule directed against the binding site of the binding molecule and
- adetection molecule capable of forming a complex with the analyte, and

(ii) detecting the detection molecule-analyte complex, thereby determining the total amount and/or concentration
of the analyte,

wherein the detection molecule is different from the binding molecule, and

wherein the analyte is different from the trapping molecule, and

wherein the detection molecule is only capable of forming a complex with the analyte when the analyte is not
bound by the binding molecule, and

wherein the trapping molecule is an antibody or functionally active part of an antibody or a receptor or receptor
fragment.

[0004] As afirst step, a sample comprising the analyte and the binding molecule is contacted with a trapping molecule
directed against the binding site of the binding molecule and a detection molecule capable of forming a complex with
the analyte.

[0005] The analyte to be measured may be any chemical compound. Typically, such analyte may be an analyte present
in a biological sample, in particular a bodily fluid from a human or animal. In particular, the analyte may be a biomarker,
peptide and/or protein.

[0006] The sample which comprises the analyte may be a liquid, gel or liquefiable composition, preferably a liquid.
Such liquid may be a solution, suspension or emulsion. In particular, the sample is a biological sample, in particular a
bodily sample obtained from a human or animal, or mixtures thereof. Such bodily sample may be used directly after
retrieval from a subject, or may be stored under adequate conditions, e.g. by freezing, in order to perform the method
of the invention at a intended point of time. In particular, samples from various subjects and/or different time points may
be measured in order to compare subjects or to monitor a therapy. The retrieval of a bodily sample may be performed
by a skilled person depending on the sample. In a preferred embodiment, the bodily sample is blood or blood serum. In
such case, blood is taken from a subject. Blood serum may be obtained from blood by methods known in the art. Similarly,
other bodily samples may be obtained by e.g. collecting urine, or by taking a biopsy, and by further treatment of the
sample, if necessary.

[0007] As described above, the sample comprises the analyte and a binding molecule capable of binding with its
binding site to the analyte. Such binding molecule may be any type of molecule, which is capable of binding to the
analyte. Such binding is preferably reversible and non-covalent. Preferably, such binding molecule is or comprises a
protein or peptide. More preferably, the binding molecule comprises an antibody, a functionally active part of an antibody,
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a receptor or a receptor fragment, in particular a therapeutically and/or diagnostically active antibody or therapeutically
and/or diagnostically active functionally active part of an antibody or therapeutically and/or diagnostically active receptor
or therapeutically and/or diagnostically active receptor fragment. Thus the binding molecule is in a preferred embodiment
atherapeutic and/or diagnostic agent. As an example, the binding molecule is a therapeutic agent which was administered
to a human subject in need thereof. In the body of the subject, the binding molecule binds the analyte, which represents
in such scenario the target of the therapeutic agent. Upon retrieval of the sample from the subject, the sample will typically
comprise both analyte and therapeutic agent. As the therapeutic agent can bind to the analyte, some or all of the analyte
will be bound to the therapeutic agent.

[0008] The binding molecule is capable of binding with its binding site to the analyte. A binding site is a region on a
molecule, in particular protein, DNA, or RNA, more preferably protein, to which at least one specific other molecule can
bind non-covalently and reversibly. In case of antibodies recognizing an antigen as preferred pair of binding molecule
and antigen, the binding site is often referred to as antigen binding site, and the site bound by the binding site is often
referred to as epitope. Binding sites exist on antibodies as specifically coded regions that bind antigens based upon
their structure, as explained below in more detail.

[0009] As a first step in the method of the invention a sample comprising the analyte and the binding molecule is
contacted with a trapping molecule directed against the binding site of the binding molecule and a detection molecule
capable of forming a complex with the analyte. The trapping molecule is an antibody or functionally active part of an
antibody or a receptor or receptor fragment in accordance with the present invention. Other trapping molecules described
include any chemical compound, e.g. a protein.. The trapping molecule is directed against the binding site of the binding
molecule, which means that the trapping molecule is capable of binding to said binding site of the binding molecule
either covalently or non-covalently, preferably non-covalently. In a further preferred embodiment, the trapping molecule
is an anti-idiotype antibody. An anti-idiotype antibody or functionally active part thereof is an antibody or functionally
active part thereof directed against the antigen-specific part of an antibody and thus recognizes the binding site of another
antibody. In such embodiment, also the binding molecule is an antibody or functionally active part thereof.

[0010] The detection molecule capable of forming a complex with the analyte may be any kind of chemical compound,
preferably it is a protein, DNA or RNA, more preferably a protein, even more preferably an antibody or functionally active
part thereof, with the prerequisite that the detection molecule is different from the binding molecule. In an also preferred
embodiment, the detection molecule is an antibody or functionally active part. The detection molecule carries means for
detectable labeling with a detectable label, particularly means for direct or indirect detection. Such means and labels
are described below in more detail. That the detection molecule is different from the binding molecule is to be understood
that both molecules are different molecules even ignoring means for detectable labeling, more preferably their binding
sites capable of binding the analyte are different. In case of the binding molecule and the detection molecule both
comprising or being an antibody or functionally active part thereof, the antigen binding sites are preferably different,
more preferably 1, 2, 3, 4, 5, or 6 of the corresponding CDR sequences (HCDR 1, 2, 3 and LCDR1, 2, 3) are different.
[0011] The detection molecule is capable of forming a complex with the analyte. This means that the detection molecule
can bind to the analyte covalently or non-covalently. In case of non-covalent binding, as in case of antibody-antigen
binding, the detection molecule preferably exhibits a sufficiently high affinity to this analyte for complex formation. There-
fore, in a further preferred embodiment, the affinity of the detection molecule for binding to the analyte is at least 108
(mol/1)-1, more preferably 109 (mol/1)-1, even more preferably of at least 1010 (mol/l)-1. The affinity can be determined
by methods known in the art, in particular by surface plasmon resonance measurements, in particular employing the
BiaCore® system. Moreover, the detection molecule is only capable of forming a complex with the analyte when the
analyte is not bound by the binding molecule. As illustrated in Figure 1B, such detection molecule will only form a complex
with the analyte if the binding molecule is released from the analyte by the binding of the binding molecule to the trapping
molecule.

[0012] According to the invention, a sample comprising the analyte and the binding molecule is contacted with a
trapping molecule directed against the binding site of the binding molecule and a detection molecule capable of forming
a complex with the analyte. The contacting may be performed by methods known in the art. In particular, a sample may
be provided in a suitable container, and the trapping molecule and detection molecule may be added separately or
together, e.g. by pipetting solutions comprising the trapping molecule and/or the detection molecule; however the se-
quence of contacting the components is not decisive. Suitable conditions include appropriate temperature and solution
to avoid e.g. undesired chemical modifications of compounds, loss of respective binding capability, denaturation of
proteins involved or to maintain viable cells, if present.

[0013] That the trapping molecule is different from the analyte is to be understood that both molecules are different
molecules. In a preferred embodiment, their binding sites capable of binding the binding molecule are different. In case
of the trapping molecule and the analyte both comprising or being an antibody or functionally active part thereof, the
antigen binding sites are preferably different, more preferably 1, 2, 3, 4, 5, or 6 of the corresponding CDR sequences
(HCDR 1, 2, 3 and LCDRH1, 2, 3) are different.

[0014] Suitable conditions for performing the method of the invention will depend on the particular assay design and
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components chosen, and the skilled person will be able to select the same based on his general knowledge. Incubation
steps can vary from about 5 seconds to several hours, preferably from about 5 minutes to about 24 hours. However,
the incubation time will depend upon the assay format, label, volume of solution, concentrations and the like. Usually,
the assays will be carried out at ambient temperature, although they can be conducted over a range of temperatures,
such as 10° C to 95° C or 15°C to 40°C. Also, the container used will depend on the assay format, label, volume of
solution, concentrations and the like.

[0015] The method of the invention allows determining the total amount and/or concentration of such analyte. In the
sample, both the analyte and the binding molecule are present. As binding molecules often occupy suitable binding sites
on an analyte and/or hinder binding of a detection molecule due to sterical reasons, the determination of the total amount
of analyte in the sample is difficult. The total amount of analyte means the number of all analyte molecules in a given
sample, both analytes which are free, unbound vis-a-vis the binding molecule, and analyte molecules which are bound
to the binding molecule. In an analogous manner, the total concentration of such analyte in a given sample can be
determined, meaning the concentration of all analyte molecules in a given sample, both analytes which are free, unbound
vis-a-vis the binding molecule, and analyte molecules which are bound to the binding molecule. The concentration is
typically given as molar concentration or (w/v) concentration.

[0016] As a second step of the method of the invention, the detection molecule-analyte complex is detected. As
explained above, such complex may be covalent or non-covalent. By performing the first step of the invention, the
detection molecule may now form a complex with all analyte molecules present in the sample, as the binding molecules
are trapped by the trapping molecule, as illustrated in Figure 1B. Detection of the detection molecule-analyte complex
therefore allows determining the amount and/or concentration of the total amount of analyte molecules, irrespective of
whether they were initially bound to a binding molecule or not. The detection of the complex may be performed in various
ways depending on the assay format and/or label explained in more detail below. Preferred assays are non-competitive
assays, particularly sandwich assays.

[0017] Thus, in a preferred embodiment of the present invention, detecting the detection molecule-analyte complex
is performed in a non-competitive assay, particularly in a sandwich assay, especially wherein the sandwich assay employs
a capture molecule capable of binding to the analyte, and wherein

- the capture molecule carries means for immobilization, and
- the detection molecule and the capture molecule bind to different, non-overlapping epitopes on the analyte.

[0018] The invention according such preferred embodiment is illustrated in Figure 1. In this embodiment, the analyte
is captured to a support via the capture molecule, and is thereby immobilized. In the sample, at least some of the analyte
molecules are bound by the binding molecule. In this situation, the detection molecule cannot bind to the analyte bound
by the binding molecule (Figure 1A), as the detection molecule is only capable of forming a complex with the analyte
when the analyte is not bound by the binding molecule. Therefore, bound analyte cannot be detected in this situation.
Upon addition of the trapping molecule, the binding molecule is released from the analyte, and the detection analyte
can bind to the analyte molecule (Figure 1B). In this situation, the detection molecule can bind to essentially all analyte
molecules present in the sample, and the total amount or concentration of analyte can be determined.

[0019] In such preferred embodiment, a capture molecule carries means for immobilization and can be used for
immobilization. The means for immobilization may allow binding to a support, preferably solid support, covalently or non-
covalently.

[0020] The term "solid support" refers to a material in the solid-phase that interacts with reagents in the liquid phase
by heterogeneous reactions. The use of solid supports is well known in the fields of chemistry, biochemistry, pharmacy
and molecular biology. Many types of solid supports have been developed depending on the technical problem to be
solved. Any of these may be used in the context of the present invention. For example, the solid support used in the
methods of the present invention may include components of silica, cellulose acetate, nitrocellulose, nylon, polyester,
polyethersulfone, polyolefin, or polyvinylidene fluoride, or combinations thereof. Further suitable solid supports include,
but are not limited to, controlled pore glass, a glass plate or slide, polystyrene, and activated dextran. In other aspects,
synthetic organic polymers such as polyacrylamide, polymethacrylate, and polystyrene are also illustrative support
surfaces. In addition, polysaccharides such as cellulose and dextran, are further illustrative examples of support surfaces.
Other support surfaces such as fibers are also operable.

[0021] Common resin supports used e.g. in combinatorial or protein chemistry include polystyrene resin, e.g. cross-
linked with divinylbenzene; hydroxymethylpolystyrene; aminomethylpolystyrene; TentaGel resin (TG) and ArgoGel (AG):
polystyrene/DVB-poly(ethylene glycol) graft copolymers (PS-PEG) - Bayer; Crowns/Pins (CP) (radiation-grafted poly-
ethylene / polypropylene support); Kieselguhr/polyacrylamide-based resins (KPA); Controlled-pore glass; PEGA - po-
ly(ethylene glycol)/dimethylacrylamide copolymer.

[0022] Immobilization to a solid support may be accomplished using solid supports that have been modified or activated
to include functional groups that permit the covalent coupling of the entity or support to the capture molecule, e.g. a
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protein. Typically, aliphatic linker arms are employed. The capture molecules, particularly proteins, can also be noncov-
alently attached to a surface, through, for example, ionic or hydrophobic mechanisms, and are detached by the releaser
inhibiting these mechanisms locally. Additionally, covalent attachment of an capture molecule, e.g. a protein, to a surface,
e.g. a glass or metal oxide surface, can be accomplished by first activating the surface with an amino silane. Capture
molecules derivatized with amine-reactive functional groups can then attach to the surface. Supports, in particular solid
supports can be derivatized with proteins such as enzymes, peptides, oligonucleotides and polynucleotides by covalent
or non-covalent bonding through one or more attachment sites, thereby binding the same acid to the solid support.
[0023] The (solid) support may be contained in a vessel, wherein the vessel is a tube, such as a centrifuge tube or
spin tube, syringes, cartridge, chamber, multiple-well plate, or test tube, or combinations thereof. The (solid) support
may be pre-treated or functionalized in order to allow linker-mediated binding of the capture molecules. In one embod-
iment, the solid support may be fibrous or particulate usually allowing for appropriate contacting. The size of the (solid)
support suitable for use in the method of this invention may vary according to method chosen. The capture molecules
may be bound to one (solid) support only (e.g. one vessel or multi-well plate) or may be bound to a multitude of (solid)
supports (e.g. beads). The shape of the (solid) support suitable for use in the methods of this invention may be, for
example, a sheet, a precut disk, cylinder, single fiber, or a solid support composed of particulates. In one embodiment,
the (solid) support may be fibrous or particulate to allow optimal contacting. The size of the (solid) support may vary and
may be chosen depending from the method to be carried out.

[0024] In some embodiments, the solid phase is a test strip, a chip, in particular a microarray or nanoarray chip, a
microtiter-plate or a microparticle.

[0025] It is advantageous if essentially complete release of the analyte from the binding molecule is achieved upon
addition of the trapping molecule, as this facilitates the correct determination of the total amount of analyte in the sample,
as illustrated in Figure 1B. Therefore, in a preferred embodiment of the present invention, the trapping molecule facilitates
the essentially complete release of the analyte from the binding molecule.

[0026] "Essentially complete release" according to the presentinvention is understood as thatless than 10%, preferably
less than 5%, more preferably less than 1% of the analyte molecules are bound to a binding molecule in the sample
after step (i) of the invention.

[0027] According to the present invention, K(trap) is the affinity of the trapping molecule for the binding molecule, and
K(binding molecule) is affinity of the binding molecule for the analyte.

[0028] "Affinity" defines the strength of interaction between the two species, and is preferably determined via surface
plasmon resonance, in particular using the BiaCore® system. In case of antibodies or antibody fragments, the affinity
is determined as Ky value preferably determined via surface plasmon resonance, in particular using the BiaCore®
system. The determination of the affinity can be performed as described in "Surface plasmon resonance for detection
and measurement of antibody-antigen affinity and kinetics", Current Opinion in Immunology, Volume 5, Issue 2, 1993,
Pages 282-286.

[0029] Moreover, according to the invention, Conc(trap) and Conc(binding molecule) are the molar concentrations of
the trapping molecule and the binding molecule, respectively, in step i) of the method of the invention above.

[0030] Moreover, according to the invention, MR(trap) is the binding valence of the trapping molecule for binding to
the binding molecule and MR(binding molecule) is binding valence of the binding molecule for binding to the analyte.
[0031] "Binding valence" according to the present invention is understood as the experimentally determined number
of binding sites for a given pair of binding partners. In case of antibodies or functionally active parts thereof, the theoretical
binding valence is typically 1 or 2, but experimentally determined binding valences may be non-integer values (e.g. 1.4)
due to sterical effects. In case of anti-idiotype antibodies as preferred trapping molecules, the theoretical binding valence
is typically 1. Again, the experimentally determined binding valence may be a non-integer value (e.g. 0.9) due to sterical
effects. The determination of the binding valence can be performed as described in Schraeml M. et al. (2012) Methods
in Molecular Biology Vol. 901, 171-181.

[0032] In order to achieve essentially complete release of the binding molecule from the analyte, it is advantageous
if the affinity of the trapping molecule for the binding molecule is at least 3-fold higher than the affinity of the binding
molecule for the analyte. Therefore, in a further preferred embodiment, K(trap) / K(binding molecule) is at least 3,
preferably 5, more preferably at least 10.

[0033] In order to achieve essentially complete release of the binding molecule from the analyte, it is further advan-
tageous if the concentration of the trapping molecule is at least 3-fold higher than the concentration of the binding
molecule. Therefore, in a yet further preferred embodiment, Conc(trap) / Conc(binding molecule) is at least 3, preferably
5, more preferably at least 10, particularly wherein Conc(binding molecule) is in the range of from 1 to 5 wmol/l and/or
Conc(trap) is in the range of from 3*(1 to 5) wmol/l.

[0034] It is even more advantageous in order to achieve essentially complete release of the binding molecule from
the analyte if both the respective affinities and concentrations discussed above are taken into account; in particular it is
preferred that the affinity of the trapping molecule for the binding molecule multiplied by the molar concentration of the
trapping molecule is at least 3-fold higher than the affinity of the binding molecule for the analyte multiplied by the molar
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concentration of the binding molecule. Therefore, in an also preferred embodiment, (K(trap) / K(binding molecule)) x
(Conc(trap) / Conc(binding molecule)) is at least 3, preferably 5, further preferably at least 10.

[0035] Anotherimportant aspect is the binding valences of the binding molecule and the trapping molecule employed
in the method of the invention, in particular in case the binding molecule and/or the trapping molecule are antibodies or
functionally active parts thereof. When binding to small analytes, a binding molecule being an antibody typically shows
a binding valence of MR=2, whereas for sterical reasons, the trapping molecule being an anti-idiotype antibody typically
shows a binding valence of MR=1 and smaller. In this case, the functional molarity quotientis preferably to be considered.
[0036] Therefore, in a yet further preferred embodiment, (K(trap) / K(binding molecule)) x (Conc(trap) / Conc(binding
molecule)) x (MR(trap) / MR(binding molecule)) is at least 3, preferably 5, also preferably at least 10.

[0037] Itisfurther advantageous for determining the total amount of analyte if the detection molecule, which is intended
to bind the analyte, exhibits a sufficiently high affinity to this analyte. Therefore, in a further preferred embodiment, the
affinity of the detection molecule for binding to the analyte is at least 108 (mol/l)-1, more preferably 109 (mol/l)-1, even
more preferably of at least 1010 (mol/l)-1.

[0038] Itis further advantageous for determining the total amount of analyte if the affinity of the trapping molecule for
binding to the binding molecule is sufficiently high in order to achieve essentially complete release of the binding molecule
from the analyte. Therefore, in a yet further preferred embodiment, the affinity of the trapping molecule for binding to
the binding molecule is at least 5 x 109 (mol/l)-1, more preferably of at least 1010 (mol/I)-1.

[0039] Itis further advantageous if the detection molecule exhibits specificity for the analyte in order to minimize false-
positive detection of analyte. Therefore, in a preferred embodiment, the detection molecule binds the analyte specifically,
in particular binding of the detection molecule to a target different from the analyte is at most 5 % of the binding of the
detection molecule to the analyte.

[0040] Further, it is advantageous if the trapping molecule exhibits specificity for the binding molecule, in particular in
order to minimize loss of the trapping molecule and to maximize binding to the binding molecule. Therefore, preferably,
the trapping molecule binds the binding molecule specifically, in particular binding of the trapping molecule to a target
different from the binding molecule is at most 5 % of the binding of the trapping molecule to the binding molecule.
[0041] "Specific" or "specificity" in reference to the binding of one molecule to another molecule, such as the binding
of the trapping molecule to the binding molecule, means the recognition, contact, and formation of a stable complex
between the identifier and the target object, together with substantially less recognition, contact, or complex formation
of the identifier with objects other than the target object (also referred to as other objects). In one aspect, "specific" in
reference to the binding of the identifier to the target object means that to the extent the identifier recognizes and forms
a complex with the target object, it forms the largest number of the complexes with the target object in comparison to
the other objects. In one aspect, this largest number is at least 50 % of all such complexes form by the identifier with
the target object, preferably at least 75 %, more preferably at most 80 % or 90 %, still more preferably at most 95 %, 96
%, 97 %, 98 % or 99 %. Generally, molecules involved in a specific binding event have areas on their surfaces or in
cavities giving rise to specific recognition between the molecules binding to each other. Examples of specific binding
include antibody-antigen interactions, enzyme-substrate interactions, formation of duplexes or triplexes among polynu-
cleotides and/or oligonucleotides, receptor-ligand interactions, and the like.

[0042] Further, it is advantageous if comparably small amounts of detection molecule are needed. Therefore, in a
further preferred embodiment, the molar concentration of the detection molecule is at most 5%, preferably at most 3%,
more preferably at most 1%, even more preferably at most 0.5 %, most preferably at most 0.1% of the molar concentration
of the binding molecule in the sample.

[0043] In a yet further preferred embodiment, the concentration of the trapping molecule is in the range of 3 * (1 to 5)
pmol/lto 5 * (1 to 5) wmol/l, such as 3 * (1, 2, 3, 4 or 5) umol/l to 5 * (1, 2, 3, 4 or 5) wmol/l, particularly 3 to 5 umol/l, 3
to 10 pmol/l, 3 to 15 pmol/l, 3 to 20 pmol/l, 3 to 25 pmol/l, 5 to 25 pmol/l, 10 to 25 pmol/l, 15 to 25 wmol/l, as illustrated
by Example 2B.

[0044] As described above, the method of the present invention is in particular useful for determining the total amount
of a certain target (e.g. analyte) in the presence of a binding molecule in particular being an antibody or functionally
active part thereof, for example a therapeutically active antibody which is bound to this analyte in a bodily fluid or tissue.
[0045] Such therapeutically active antibody may comprise an antibody or functionally active part thereof to which a
therapeutic and/or diagnostic moiety is bound covalently or non-covalently. For example, a radionuclide, toxin, cytokine
or cytotoxic agent may be bound covalently or non-covalently to the antibody or functionally active part thereof. In case
the therapeutic and/or diagnostic moiety is a protein or peptide, the binding molecule may be a fusion protein comprising
an antibody or functionally active part thereof. Alternatively, the binding molecule may be therapeutically active as such,
e.g. as neutralizing antibody. Therefore, in a yet further preferred embodiment, the binding molecule is or comprises an
antibody or functionally active part thereof.

[0046] As trapping molecule, an anti-idiotype antibody for the binding molecule (e.g. a therapeutically active antibody
or therapeutically active receptor) or functionally active part thereof may be used. An anti-idiotype antibody or functionally
active part thereof binds to the binding site of the binding molecule and upon binding, prevents binding of the binding
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molecule to the analyte. The detection molecule may then bind to the free analyte. Again, such anti-idiotype antibody
or functionally active part thereof may comprise further moieties bound covalently or non-covalently to the antibody, as
e.g. a diagnostic moiety or means for immobilizing.

[0047] Thus, in a yet further preferred embodiment, the trapping molecule is or comprises an anti-idiotype antibody
directed against the antigen binding site of the binding molecule or a functionally active part thereof. The generation of
anti-idiotype antibodies or functionally active parts thereof is well know to the skilled person and is e.g. described in
Sege K et al, PNAS (1978) Vol. 75 No. 5: 2443-2447 and Pan Y. et al, FASEB J. (1995) Vol. 9 No. 1:43-49.

[0048] Also, as a detection molecule, an antibody or functionally active part thereof may be used, which is capable of
binding to the analyte. The generation of antibodies or functionally active parts thereof is well known, as described below
in more detail. Therefore, in a yet further preferred embodiment, the detection molecule is or comprises an antibody or
functionally active part thereof.

[0049] In preferred methods of the invention, a capture molecule is employed, which carries means for immobilization
and is capable of binding to the analyte (see Figure 1). Again, antibodies and functionally active parts thereof and their
generation are well known in the art as described below. Thus, in a yet further preferred embodiment, the capture
molecule is or comprises therefore an antibody or a functionally active part thereof, more preferably, the means the
capture molecule comprises an antibody or a functionally active part thereof and means for immobilization.

[0050] In an also preferred embodiment, the trapping molecule, the binding molecule, the detection molecule and the
capture molecule each are or comprise antibodies or functionally active parts thereof.

[0051] In a yet further preferred embodiment, the binding molecule is or comprises an antibody, a functionally active
part of an antibody, a receptor or a receptor fragment, in particular a therapeutically and/or diagnostically active antibody
ortherapeutically and/or diagnostically active functionally active partof an antibody or therapeutically and/or diagnostically
active receptor or therapeutically and/or diagnostically active receptor fragment. Thus the binding molecule is in a
preferred embodiment a therapeutic and/or diagnostic agent.

[0052] Thus,ina further preferred embodiment, the trapping molecule, the detection molecule and the capture molecule
each are or comprise antibodies or functionally active parts thereof, and the binding molecule is or comprises an antibody,
a functionally active part of an antibody, a receptor or a receptor fragment, in particular a therapeutically active antibody
or therapeutically active functionally active part of an antibody or therapeutically active receptor or therapeutically active
receptor fragment.

[0053] An example for a binding molecule comprising a therapeutically active receptor fragment is aflibercept (also
called VEGF Trap; Moroney et al. (Future Oncol. (2009); 5(5):591-600). VEGF Trap is recombinant fusion protein,
wherein the binding domain of the soluble VEGF receptor is combined with the Fc fragment of IgG. VEGF Trap binds
to all isoforms of VEGF. VEGF-Trap is described to be useful for the treatment of wet macula degeneration and for
cancer treatment.

[0054] Naturally occurring antibodies are globular plasma proteins (~150 kDa (http://en.wikipedia.org/wiki/Dalton_unit))
that are also known as immunoglobulins which share a basic structure. As they have sugar chains added to amino acid
residues, they are glycoproteins. The basic functional unit of each antibody is animmunoglobulin (Ig) monomer (containing
only one Ig unit); secreted antibodies can also be dimeric with two Ig units as with IgA, tetrameric with four Ig units like
teleost fish IgM, or pentameric with five Ig units, like mammalian IgM. In the present invention, examples of suitable
formats include the format of naturally occurring antibodies including antibody isotypes known as IgA, IgD, IgE, IgG and
IgM.

[0055] The Ig monomer is a "Y"-shaped molecule that consists of four polypeptide chains; two identical heavy chains
and two identical light chains connected by disulfide bonds between cysteine residues. Each heavy chain is about 440
amino acids long; each light chain is about 220 amino acids long. Heavy and light chains each contain intrachain disulfide
bonds which stabilize their folding. Each chain is composed of structural domains called Ig domains. These domains
contain about 70-110 amino acids and are classified into different categories (for example, variable or V, and constant
or C) according to their size and function. They have a characteristic inmunoglobulin fold in which two beta sheets
create a "sandwich" shape, held together by interactions between conserved cysteines and other charged amino acids.
[0056] There are five types of mammalian Ig heavy chain denoted by a, 3 €, v, and . The type of heavy chain present
defines the isotype of antibody; these chains are found in IgA, IgD, IgE, IgG, and IgM antibodies, respectively.

[0057] Distinct heavy chains differ in size and composition; o and y contain approximately 450 amino acids and &
approximately 500 amino acids, while . and € have approximately 550 amino acids. Each heavy chain has two regions,
the constant region (CH) and the variable region (VH). In one species, the constant region is identical in all antibodies
of the same isotype, but differs in antibodies of different isotypes. Heavy chains v, a and & have a constant region
composed of three tandem Ig domains, and a hinge region for added flexibility; heavy chains w and ¢ have a constant
region composed of four immunoglobulin domains. The variable region of the heavy chain differs in antibodies produced
by different B cells, but is the same for all antibodies produced by a single B cell or B cell clone. The variable region of
each heavy chain is approximately 110 amino acids long and is composed of a single Ig domain.

[0058] In mammals there are two types of immunoglobulin light chain denoted by A and k. A light chain has two
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successive domains: one constant domain (CL) and one variable domain (VL). The approximate length of a light chain
is 211 to 217 amino acids. Each antibody contains two light chains that are always identical; only one type of light chain,
K Or A, is present per antibody in mammals. Other types of light chains, such as the 1 chain, are found in lower vertebrates
like Chondrichthyes and Teleostei.

[0059] In addition to naturally occurring antibodies, artificial antibody formats including antibody fragments have been
developed. Some of them are described in the following.

[0060] Although the general structure of all antibodies is very similar, the unique property of a given antibody is
determined by the variable (V) regions, as detailed above. More specifically, variable loops, three each the light (VL)
and three on the heavy (VH) chain, are responsible for binding to the antigen, i.e. for its antigen specificity. These loops
are referred to as the Complementarity Determining Regions (CDRs). Because CDRs from both VH and VL domains
contribute to the antigen-binding site, it is the combination of the heavy and the light chains, and not either alone, that
determines the final antigen specificity.

[0061] Accordingly, the term "antibody", as used herein, means any polypeptide which has structural similarity to a
naturally occurring antibody and is capable of specific binding to the respective target, wherein the binding specificity is
determined by the CDRs. Hence, "antibody" is intended to relate to an immunoglobulin-derived structure with binding
to the respective target including, but not limited to, a full length or whole antibody, an antigen binding fragment (a
fragment derived, physically or conceptually, from an antibody structure), a derivative of any of the foregoing, a chimeric
molecule, a fusion of any of the foregoing with another polypeptide, or any alternative structure/composition which
selectively binds to the respective target. The antibody or functionally active parts thereof may be any polypeptide which
comprises at least one antigen binding fragment. Antigen binding fragments consist of at least the variable domain of
the heavy chain and the variable domain of the light chain, arranged in a manner that both domains together are able
to bind to the specific antigen. The "respective target" is the analyte in case of the capture molecule, the binding molecule
and the detection molecule, and is the binding molecule in case of the anti-idiotype antibody as preferred trapping
molecule.

[0062] "Full length" or "complete" antibodies refer to proteins that comprise two heavy (H) and two light (L) chains
inter-connected by disulfide bonds which comprise: (1) in terms of the heavy chains, a variable region and a heavy chain
constant region which comprises three domains, CH1, CH2 and CH3; and (2) in terms of the light chains, a light chain
variable region and a light chain constant region which comprises one domain, CL. With regard to the term "complete
antibody", any antibody is meant that has a typical overall domain structure of a naturally occurring antibody (i.e. com-
prising a heavy chain of three or four constant domains and a light chain of one constant domain as well as the respective
variable domains), even though each domain may comprise further modifications, such as mutations, deletions, or
insertions, which do not change the overall domain structure.

[0063] "Functionally active parts of antibodies" or "antibody fragments" also contain at least one antigen binding
fragment as defined above, and exhibit essentially the same function and binding specificity as the complete antibody
of which the functionally active part (or fragment) is derived from. Limited proteolytic digestion with papain cleaves the
Ig prototype into three fragments. Two identical amino terminal fragments, each containing one entire L chain and about
half an H chain, are the antigen binding fragments (Fab). The third fragment, similar in size but containing the carboxyl
terminal half of both heavy chains with their interchain disulfide bond, is the crystalizable fragment (Fc). The Fc contains
carbohydrates, complement-binding, and FcR-binding sites. Limited pepsin digestion yields a single F(ab’)2 fragment
containing both Fab pieces and the hinge region, including the H-H interchain disulfide bond. F(ab’)2 is divalent for
antigen binding. The disulfide bond of F(ab’)2 may be cleaved in order to obtain Fab’. Moreover, the variable regions of
the heavy and light chains can be fused together to form a single chain variable fragment (scFv).

[0064] As the first generation of full sized antibodies presented some problems, many of the second generation
antibodies comprise only fragments of the antibody. Variable domains (Fvs) are the smallest fragments with an intact
antigen-binding domain consisting of one VL and one VH. Such fragments, with only the binding domains, can be
generated by enzymatic approaches or expression of the relevant gene fragments, e.g. in bacterial and eukaryotic cells.
Different approaches can be used, e.g. either the Fv fragment alone or 'Fab’-fragments comprising one of the upper
arms of the "Y" that includes the Fv plus the first constant domains. These fragments are usually stabilized by introducing
a polypeptide link between the two chains which results in the production of a single chain Fv (scFv). Alternatively,
disulfide-linked Fv (dsFv) fragments may be used. The binding domains of fragments can be combined with any constant
domain in order to produce full length antibodies or can be fused with other proteins and polypeptides.

[0065] A recombinant antibody fragment is the single-chain Fv (scFv) fragment, which is a preferred functionally active
part of an antibody according to the invention. In general, it has a high affinity for its antigen and can be expressed in a
variety of hosts. These and other properties make scFv fragments not only applicable in medicine, but also of potential
for biotechnological applications. As detailed above, in the scFv fragment the VH and VL domains are joined with a
hydrophilic and flexible peptide linker, which improves expression and folding efficiency. Usually linkers of about 15
amino acids are used, of which the (Gly4Ser)3 linker has been used most frequently. scFv molecules might be easily
proteolytically degraded, depending on the linker used. With the development of genetic engineering techniques these
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limitations could be practically overcome by research focussed on improvement of function and stability. An example is
the generation of disulfide-stabilized (or disulfide-linked) Fvfragments where the VH-VL dimer is stabilized by an interchain
disulfide bond. Cysteines are introduced at the interface between the VL and VH domains, forming a disulfide bridge,
which holds the two domains together.

[0066] Dissociation of scFvs results in monomeric scFvs, which can be complexed into dimers (diabodies), trimers
(triabodies) or larger aggregates such as TandAbs and Flexibodies, which also represent functionally active parts of an
antibody according to the invention.

[0067] Antibodies with two binding domains can be created either through the binding of two scFv with a simple
polypeptide link (scFv)2 or through the dimerization of two monomers (diabodies). The simplest designs are diabodies
that have two functional antigen-binding domains that can be either the same, similar (bivalent diabodies) or have
specificity for distinct antigens (bispecific diabodies). These bispecific antibodies allow for example the recruitment of
novel effector functions (such as cytotoxic T cells) to the target cells, which make them very useful for applications in
medicine.

[0068] Also, antibody formats comprising four variable domains of heavy chains and four variable domains of light
chains have been developed. Examples of these include tetravalent bispecific antibodies (TandAbs and Flexibodies,
Affimed Therapeutics AG, Heidelberg. Germany). In contrast to a bispecific diabody, a bispecific TandAb is a homodimer
consisting of only one polypeptide. Because the two different chains, a diabody can build three different dimers only one
of which is functional. Therefore, it is simpler and cheaper to produce and purify this homogeneous product. Moreover,
the TandAb usually shows better binding properties (possessing twice the number of binding sites) and increased stability
in vivo. Flexibodies are a combination of scFv with a diabody multimer motif resulting in a multivalent molecule with a
high degree of flexibility for joining two molecules which are quite distant from each other on the cell surface. If more
than two functional antigen-binding domains are present and if they have specificity for distinct antigens, the antibody
is multispecific.

[0069] In summary, specific immunoglobulin types which represent antibodies or functionally active parts thereof
include but are not limited to the following antibody: a Fab (monovalent fragment with variable light (VL), variable heavy
(VH), constantlight (CL) and constantheavy 1 (CH1) domains), a F(ab’)2 (bivalent fragment comprising two Fab fragments
linked by a disulfide bridge or alternative at the hinge region), a Fv (VL and VH domains), a scFv (a single chain Fv
where VL and VH are joined by a linker, e.g., a peptide linker), a bispecific antibody molecule (an antibody molecule
with specificity as described herein linked to a second functional moiety having a different binding specificity than the
antibody, including, without limitation, another peptide or protein such as an antibody, or receptor ligand), a bispecific
single chain Fv dimer, a diabody, a triabody, a tetrabody, a minibody (a scFv joined to a CH3).

[0070] Certain antibody molecules or functionally active parts thereof including, but not limited to, Fv, scFv, diabody
molecules or domain antibodies (Domantis) may be stabilized by incorporating disulfide bridges to line the VH and VL
domains. Bispecific antibodies may be produced using conventional technologies, specific methods of which include
production chemically, or from hybrid hybridomas) and other technologies including, but not limited to, the BiTETM
technology (molecules possessing antigen binding regions of different specificity with a peptide linker) and knobs-into-
holes engineering.

[0071] Accordingly, an antibody molecule or functionally active part thereof may be a Fab, a Fab’, a F(ab’)2, aFv, a
disulfide-linked Fv, a scFv, a (scFv)2, a bivalent antibody, a bispecific antibody, a multispecific antibody, a diabody, a
triabody, a tetrabody or a minibody.

[0072] In another preferred embodiment, the antibody is a monoclonal antibody, a chimeric antibody or a humanised
antibody. Monoclonal antibodies are monospecific antibodies that are identical because they are produced by one type
of immune cell that are all clones of a single parent cell. A chimeric antibody is an antibody in which at least one region
of an immunoglobulin of one species is fused to another region of an immunoglobulin of another species by genetic
engineering in order to reduce its immunogenicity. For example murine VL and VH regions may be fused to the remaining
part of a human immunoglobulin. A particular type of chimeric antibodies are humanised antibodies. Humanised anti-
bodies are produced by merging the DNA that encodes the CDRs of a non-human antibody with human antibody-
producing DNA. The resulting DNA construct can then be used to express and produce antibodies that are usually not
as immunogenic as the non-human parenteral antibody or as a chimeric antibody, since merely the CDRs are non-human.
[0073] In a preferred embodiment of the present invention, an antibody molecule or functionally active part thereof
used in a method of the invention comprises a heavy chain immunoglobulin constant domain selected from the group
consisting of: a human IgM constant domain, a human IgG1 constant domain, a human IgG2 constant domain, a human
IgG3 constant domain, a human IgG4 constant domain, a human IgE constantdomain, and a human IgA constant domain.
[0074] As detailed above in the context with the antibody of the present invention, each heavy chain of a naturally
occurring antibody has two regions, the constant region and the variable region. There are five types of mammalian
immunoglobulin heavy chain: v, §, o, w and g, which define classes of immunoglobulins IgM, IgD, IgG, IgA and IgE,
respectively.

[0075] There are here are four IgG subclasses (IgG1, 2, 3 and 4) in humans, named in order of their abundance in
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serum (IgG1 being the most abundant). Even though there is about 95 % similarity between their Fc regions of the IgG
subclasses, the structure of the hinge regions are relatively different. This region, between the Fab arms (Fragment
antigen binding) and the two carboxy-terminal domains CH2 and CH3 of both heavy chains, determines the flexibility of
the molecule. The upper hinge (towards the amino-terminal) segment allows variability of the angle between the Fab
arms (Fab-Fab flexibility) as well as rotational flexibility of each individual Fab. The flexibility of the lower hinge region
(towards the carboxy-terminal) directly determines the position of the Fab-arms relative to the Fcregion (Fab-Fc flexibility).
Hinge-dependent Fab-Fab and Fab-Fc flexibility may be important in triggering further effector functions such as com-
plement activation and Fc receptor binding. Accordingly, the structure of the hinge regions gives each of the four IgG
classes their unique biological profile.

[0076] The length and flexibility of the hinge region varies among the 1gG subclasses. The hinge region of 1IgG1
encompasses amino acids 216-231 and since it is freely flexible, the Fab fragments can rotate about their axes of
symmetry and move within a sphere centered at the first of two inter-heavy chain disulfide bridges. IgG2 has a shorter
hinge than 1gG1, with 12 amino acid residues and four disulfide bridges. The hinge region of IgG2 lacks a glycine residue,
it is relatively short and contains a rigid poly-proline double helix, stabilised by extra inter-heavy chain disulfide bridges.
These properties restrict the flexibility of the IgG2 molecule. IgG3 differs from the other subclasses by its unique extended
hinge region (about four times as long as the IgG1 hinge), containing 62 amino acids (including 21 prolines and 11
cysteines), forming an inflexible poly-proline double helix. In IgG3 the Fab fragments are relatively far away from the Fc
fragment, giving the molecule a greater flexibility. The elongated hinge in IgG3 is also responsible for its higher molecular
weight compared to the other subclasses. The hinge region of 1IgG4 is shorter than that of IgG1 and its flexibility is
intermediate between that of IgG1 and IgG2.

[0077] Using the methods of the invention, the total amount and/or concentration of a wide variety of analytes may be
detected. For example, the analyte may be any chemical compound. As explained above, the methods of the invention
are in particular useful for detecting an analyte which is the target of a therapeutically active antibody or functionally
active part of an antibody or receptor or receptor fragment, and wherein such therapeutically active antibody or functionally
active part of an antibody or receptor or receptor fragment represents the binding molecule of the invention. Such target
may be a hormone, peptide or protein, a molecule circulating in the blood of an animal or human or a biomarker, in
particular a tumor marker. Therefore, in a further preferred embodiment, the analyte is a chemical compound, preferably
a hormone, peptide or protein, a molecule circulating in the blood of an animal or human or a biomarker, in particular a
tumor marker.

[0078] In one also preferred embodiment, the analyte is a protein.

[0079] As disclosed above, in a preferred embodiment of the present invention, detecting the detection molecule-
analyte complex is performed in a non-competitive assay, particularly in a sandwich assay, especially wherein the
sandwich assay employs a capture molecule capable of binding to the analyte, and wherein

- the capture molecule carries means for immobilization, and
- the detection molecule and the capture molecule bind to different, non-overlapping epitopes on the analyte.

[0080] In a yet further preferred embodiment, the detection molecule carries means for detectable labeling with a
detectable label, particularly means for direct or indirect detection.

[0081] The term "detectable label" as used herein refers to any substance that is capable of producing a signal for
direct or indirect detection. The detectable label thus may be detected directly or indirectly. For direct detection label
suitable for use in the present invention can be selected from any known detectable marker groups, like chromogens,
fluorescent groups, chemiluminescent groups (e.g. acridinium esters or dioxetanes), electrochemiluminescent com-
pounds, catalysts, enzymes, enzymatic substrates, dyes, fluorescent dyes (e.g. fluorescein, coumarin, rhodamine, ox-
azine, resorufin, cyanine and derivatives thereof), colloidal metallic and nonmetallic particles, and organic polymer latex
particles. Other examples of detectable labels are luminescent metal complexes, such as ruthenium or europium com-
plexes, e.g. as used for ECLIA, enzymes, e.g. as used for ELISA, and radioisotopes; e.g. as used for RIA.

[0082] Indirect detection systems comprise, for example, that the detection molecule, e.g. an antibody or functionally
active fragment thereof, is labeled with a first partner of a bioaffine binding pair. Examples of suitable binding pairs are
hapten or antigen/antibody, biotin or biotin analogues such as aminobiotin, iminobiotin or desthiobiotin/avidin or strepta-
vidin, sugar/lectin, nucleic acid or nucleic acid analogue/complementary nucleic acid, and receptor/ligand, e.g. steroid
hormone receptor/steroid hormone. Preferred first binding pair members comprise hapten, antigen and hormone. Also
preferred are haptens like digoxin and biotin and analogues thereof. The second partner of such binding pair, e.g. an
antibody, streptavidin, etc., usually is labeled to allow for directdetection, e.g. by the detectable labels as mentioned above.
[0083] Foranon-competitive assay or sandwich assay, two different antibodies or functionally active fragments thereof
are needed, which bind to the same antigen and which do not hinder each other when binding to the antigen. Non-
competitive assays or sandwich assays are advantageous over competitive assays due to their higher sensitivity. In
case of a sandwich assay, one of the antibodies, in this case the capture molecule can be immobilized to a support.
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Upon addition of a probe solution, the antigen therein (i.e. the analyte according to the invention) binds to the capture
molecule, and the detection molecule can bind to a different binding site of the analyte (see Figure 1B). For detection
of the detection molecule - analyte complex, the detection molecule is used, as explained above in detail. As both the
detection molecule and the capture molecule have to bind to the analyte in this embodiment of the invention, both
molecules bind to different, non-overlapping epitopes on the analyte in this embodiment. An epitope, also known as
antigenic determinant, is the part of an antigen that is recognized by binding molecules, in particular antibodies or
functionally active parts thereof. The part of an antibody that recognizes the epitope is also called a paratope. The
epitopes of protein antigens are divided into two categories, conformational epitopes and linear epitopes, based on their
structure and interaction with the paratope. Methods for determining epitopes are known in the art and comprise e.g.
epitope mapping e.g. using protein microarrays, and with the ELISPOT or ELISA techniques. Epitopes of proteins typically
comprise several amino acids, in case of linear epitopes typically a stretch of 5 to 15 amino acids. In order to avoid
sterical hindrance, it is therefore preferred, that the epitopes of the capture molecule and the detection molecule are
non-overlapping, i.e. completely separate with regard to the primary structure in case of linear epitopes.

[0084] In a preferred embodiment, the sandwich assay is a sandwich immunoassay, in particular, an enzyme-linked
immunoassay (ELISA). An immunoassay is a biochemical test that measures the presence or concentration of a mac-
romolecule in a solution through the use of an antibody or functionally active fragment thereof. The molecule detected
by the immunoassay is often referred to as an "analyte" and is in many cases a protein. Inmunoassays come in a many
different formats and variations. Immunoassays may be run in multiple steps with reagents being added and washed
away or separated at different points in the assay. Multi-step assays are often called separation immunoassays or
heterogeneous immunoassays. Some immunoassays can be carried out simply by mixing the reagents and sample and
making a physical measurement. Such assays are called homogenous immunoassays.

[0085] The use of a calibrator is often employed in immunoassays. Calibrators are solutions that are known to contain
the analyte in question, and the concentration of that analyte is generally known. Comparison of an assay’s response
to a real sample against the assay’s response produced by the calibrators makes it possible to interpret the signal
strength in terms of the presence or concentration of analyte in the sample.

[0086] Suitable sandwich assays other than ELISA are (electro-) chemo luminescence immunoassay (ECLIA), radi-
oimmunoassay (RIA), fluorescence immunoassay (FIA), Microparticle capture enzyme immunoassay (MEIA), Solid-
phase fluorescence immunoassays (SPFIA), Particle concentration fluorescence immunoassay (PCFIA), Nephelometric
and Turbidimetric assay with and without latex particle enhancement (LPIA). Also, the assay may be in the form of test
strips.

[0087] It is known to skilled person, that the detectable label and the capture molecule, where applicable, will be
chosen according to the non-competitive assay, in particular sandwich assay chosen, and vice versa.

[0088] In a further preferred embodiment, the proteins in the sample are not denatured before or during the method
of the invention. This ensures that the binding properties of the various binding molecules and the three-dimensional
structure of the analyte employed in the method of the invention are maintained. In a further preferred embodiment, the
proteins in the sample are not irreversibly denatured before or during the method of the invention. In case a reversible
denaturing step was employed before the first step of the method of the invention, denaturing should be reversed prior
to the method, in order to ensure that the binding events can occur properly. In a further preferred embodiment, the
analyte is a protein which is not denatured before or during the method of the invention. In a further preferred embodiment,
the analyte is a protein which is not irreversibly denatured before or during the method of the invention. In a further
preferred embodiment, the detection molecule, and/or trapping molecule and/or binding molecule, and/or capture mol-
ecule where applicable is/are a protein which is not denatured before or during the method of the invention.

[0089] The advantage of the methods of the invention is that the total amount of analyte can be determined in the
presence of the binding molecule which is capable of binding to the analyte. Therefore, it is not required to perform a
washing step, in particular in order to remove the binding molecule. Therefore, in a preferred embodiment, no washing
step is performed after step (i) of the invention.

[0090] Alternatively, a washing step may be performed. Such washing step may be performed e.g. in case of the
preferred embodiment illustrated in Figure 1, wherein the analyte is immobilized via binding to the capture molecule. In
such embodiment, the complex of binding molecule and trapping molecule may be washed away prior to detecting the
detection molecule-analyte complex. However, it is understood, that it is also possible to detect detection molecule-
analyte complex without a prior washing step in such embodiment. Such washing step, if performed, can be performed
as known by a skilled person, in particular using a buffered solution, which preferably does not perturb binding of
complexes formed during the method of the invention.

[0091] Thus, ina furtherembodiment, a washing step is performed after step (i) of the invention. Preferably, no washing
step is performed after step (i) of the invention.

[0092] The methods of the invention may be used for various types of samples, preferably wherein the sample is a
liquid, in particular a bodily liquid. Thus, in a further embodiment of the present invention, the sample is a liquid, in
particular an aqueous liquid, blood or blood serum.
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[0093] In a further preferred embodiment, the concentration of the analyte in the sample, in particular blood or blood
serum, is in the range of 1 pg/ml to 20 wg/ml, preferably 1 ng/ml to 10 pg/ml.

[0094] As disclosed above, the binding molecule is in a preferred embodiment a therapeutic and/or diagnostic agent,
in particular a therapeutic agent. Such therapeutic and/or diagnostic agents are often expensive, and moreover, the
efficacy and pharmacokinetic of such therapeutic and/or diagnostic agents may differ considerably from subject to
subject. Therefore, it would be helpful to determine the analyte in samples from a subject, thereby determining the
therapeutic success and/or disease progression, as well as absence, presence and/or severity of a disease of a patient.
[0095] Therefore, in a further preferred embodiment, the binding molecule, particularly a therapeutic or diagnostic
agent, has been administered to the subject from whom the sample has been obtained. The administration of the binding
molecule depends on the nature of the binding molecule and a physician will adapt the mode, dosage regimen and dose
of administration accordingly. Typically, a therapeutically effective amount will be administered in case of a therapeutically
active binding molecule. Thus the method may be used to determine or monitor the amount or concentration of the
therapeutic or diagnostic agent in the subject.

[0096] Alternatively, the binding molecule is not a therapeutic agent, but e.g. a diagnostic agent or a naturally occurring
binding partner of the analyte. Preferably, the analyte is a biomarker. Also in this situation, the determination of the total
amount and/or concentration of the analyte allows monitoring the disease and responsiveness of the disease to a
treatment.

[0097] Moreover, it is also often advantageous not only to determine the total amount of analyte, but in addition to
determine the amount of free analyte, bound analyte and/or the ratio of bound vs. free and/or total analyte or free vs.
bound and/or total analyte. This is further useful for monitoring the disease and responsiveness of the disease to the
treatment.

[0098] In particular, it is often important to determine the amount of analyte bound to the binding molecule, and or to
determine the ratio of amount (or concentration, respectively) of analyte bound to the binding molecule vs. the amount
(or concentration, respectively) of total analyte or free analyte. Such amount or ratio is important for monitoring therapy
of a disease, in particular therapy of a disease with the binding molecule being a therapeutic agent.

[0099] Therefore, in a yet further preferred embodiment, the method of the invention comprises

i) performing step (i) as defined above;

ii) performing step (ii) as defined above; and

iii) additionally determining - in the absence of trapping molecule - the amount and/or concentration of free analyte
in the sample, which is not bound to the binding molecule, and optionally, determining the amount and/or concen-
tration and/or the ratio of analyte bound to the binding molecule in the sample.

[0100] Incase of abinding molecule being a therapeutic agent, the analyte preferably represents the target of treatment
with the binding molecule; alternatively, the analyte is a biomarker for a certain disease. A reduced amount and/or
concentration of the analyte may therefore indicate that the disease is not present anymore or less severe. Similarly,
an increased amount and/or concentration of the analyte may therefore indicate that the disease is present or more
severe. In particular, the presence or absence of a disease of a patient may be determined by determining whether the
total amount and/or concentration of the analyte is above or below a certain cut-off value for a certain analyte in a certain
disease. Therefore, in a preferred embodiment of the present invention, the total amount and/or concentration of the
analyte is indicative for the absence, presence and/or severity of a disease of a patient. Therefore, in a further preferred
embodiment of the present invention, the total amount and/or concentration of the analyte is indicative for the therapeutic
response of a patient to a treatment, in particular wherein the patient has been treated with the binding molecule.
[0101] In a yet further preferred embodiment of the present invention, the amount and/or concentration and/or the
ratio of analyte bound to the binding molecule in the sample is indicative for the absence, presence and/or severity of
a disease of a patient, and/or the therapeutic response of a patient to a treatment, in particular wherein the patient has
been treated with the binding molecule.

[0102] Using the methods of the invention, a therapy in particular with a binding molecule being a therapeutic agent
can be monitored, thereby allowing adaption of therapy if necessary. This is in particular helpful in diseases like cancer.
Therefore, in a further preferred embodiment of the present invention, the method is used for monitoring therapy, par-
ticularly in cancer therapy. In one embodiment, therapy, in particular cancer therapy, is performed with the binding
molecule as therapeutic agent and/or using therapies known in the art. In case of cancer, known therapies comprise
chemotherapeutic treatment, in particular treatment with cytotoxic compounds like taxanes, and/or radiation therapy.
[0103] In another aspect, the present invention relates to a kit or composition suitable for determining the total amount
and/or concentration of an analyte in a sample, which sample further comprises a binding molecule capable of binding
to the analyte, comprising:

a) a detection molecule capable of forming a complex with the analyte; and
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b) a trapping molecule directed against the binding site of the binding molecule; and
c) the analyte; and

d) the binding molecule capable of binding to the analyte; and

e) optionally a capture molecule carries means for immobilization of the analyte,

wherein the detection molecule is different from the binding molecule, and

wherein the analyte is different from the trapping molecule, and

wherein the detection molecule is only capable of forming a complex with the analyte when the analyte is not bound by
the binding molecule, and

wherein the trapping molecule is an antibody or functionally active part of an antibody or a receptor or receptor fragment.
[0104] Such kit may be used in a method of the invention described above. In a preferred embodiment, the kit or
composition of the invention is suitable for use in any of the methods of the invention. Also, all embodiments disclosed
as preferred embodiments for methods of the invention, also apply to the kits of the invention.

[0105] Thus, in yet another aspect, the present invention relates to the use of a kit or composition of the invention
suitable for determining the total amount and/or concentration of an analyte in a sample, which sample further comprises
a binding molecule capable of binding to the analyte, in any of the methods of the invention. In accordance with the
present invention, the kit or composition comprises

a) a detection molecule capable of forming a complex with the analyte; and

b) a trapping molecule directed against the binding site of the binding molecule; and
c) optionally the analyte; and

d) optionally the binding molecule capable of binding to the analyte; and

e) optionally a capture molecule carries means for immobilization of the analyte,

wherein the detection molecule is different from the binding molecule, and

wherein the analyte is different from the trapping molecule, and

wherein the detection molecule is only capable of forming a complex with the analyte when the analyte is not bound by
the binding molecule, and

wherein the trapping molecule is an antibody or functionally active part of an antibody or a receptor or receptor fragment.
[0106] In particular, the total amount of an analyte may be determined, as described above. In a preferred embodiment,
the analyte is different from the trapping molecule. In a further preferred embodiment, the detection molecule is only
capable of forming a complex with the analyte when the analyte is not bound by the binding molecule. Therefore, in yet
another aspect, the present invention relates to the use of a kit or composition of the invention for determining the total
amount and/or concentration of an analyte in a sample, preferably wherein the analyte is different from the trapping
molecule and/or wherein the detection molecule is only capable of forming a complex with the analyte when the analyte
is not bound by the binding molecule. Preferably, the analyte is a biomarker, and/or the sample is blood or blood serum.
[0107] Also, the therapeutic response of a patient to a treatment, in particular wherein the patient is treated with the
binding molecule may be determined using the kits of invention, by employing them in methods of the invention. Therefore,
in yet another aspect, the present invention relates to the use of a kit or composition of the invention for determining the
therapeutic response of a patient to a treatment, in particular wherein the patient is treated with the binding molecule.

FIGURE
[0108]
Figure 1:  represents a schematic illustration of a preferred method of the invention.

A) This figure illustrates the situation, wherein the binding molecule binds to the analyte, which is immobilized
via the capture molecule. The detection molecule cannot bind to the analyte.

B) In this situation the trapping molecule binds to the binding molecule, which is thereby released from the
analyte. The detection molecule can now bind to the immobilized analyte. This allows the determination of
essentially the total amount or concentration of the analyte in question, although the binding molecule is
present in the sample.

Figure 2:  represents the results according to Example 4 (Detection of total TWEAK). Artificial matrix (EKM); 5 ng/ml
of recombinant TWEAK (5 ng/ml AG); 5 ng/ml of recombinant TWEAK spiked with 515 pg/ml of the thera-
peutic antibody (5 ng/ml AG + 515 wg/ml Drug). Results are shown for samples without anti-idiotypic antibody
(w/o0) and with a large excess of anti-idiotypic antibody (+ M-2.38.37).
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Figure 3:  represents the results according to Example 4 (Detection of total TWEAK). Artificial matrix (EKM); Serum
samples (Sample 7 and Sample 8, respectively); Serum samples containing the therapeutic antibody (Sam-
ple 7 + 515 pg/ml Drug and Sample 8 + 515 pg/ml Drug, respectively); Results are shown for samples
without anti-idiotypic antibody (w/o) and with a large excess of anti-idiotypic antibody (+ M-2.38.37).

EXAMPLES

Example 1: Method of the invention wherein the binding molecule is a therapeutically active antibody, and the
trapping molecule is an anti-idiotype antibody (anti-id Ab)

[0109] A common maximum antibody (IgG, 150 kDa) concentration in viscosity formulation testing is 150 mg/ml = 1
mM antibody. E.g. stable Herceptin (as therapeutically active antibody) concentration in patient sera at a weekly Herceptin
dosage of 500 mg Herceptin is 377 pg/ml = 2.6 wM Herceptin, and Pertuzumab 200 pg/ml = 1.4 uM (both antibodies
bind to HER2/neu, representing the analyte according to the invention). The concentration difference between a maximum
dosage and a common serum concentration value can be regarded as a window for the application concentration of an
anti-id Ab in order to determine total analyte in a sample in vitro (in the present example, the analyte is HER2). 1 mM
anti-id Ab is a very high possible application concentration, but due to cost effectiveness, much lower anti-id antibody
concentrations are preferred. Furthermore, the anti-id Ab concentration must be high enough to shift the reaction into
equilibrium during the typical incubation time in electrochemo luminescence measurements, in particular using Elecsys®
(Roche).

Estimation for time to equilibrium (T): T= 3.5/(ka*c)+ kd

[0110] 9 min incubation time in the Elecsys® system is regarded as no limiting factor for an anti-id-antibody binding
with 1.3 nM affinity, a common kinetic rate profile and 1 wM concentration.

[0111] Kinetic competition assays, preferably via surface plasmon resonance, in particular using the Biacore® system,
are usually driven with a 3-fold to 5-fold molar excess of the respective competitor over the target. The anti-id antibody
should not be applied below a concentration [therapeutically active antibody] * 3 = [Anti-id-Ab]. In case of blocking serum
Herceptin with an anti-id antibody, the anti-id Ab concentration should be 5 * 2.6 uM = 13uM (2 mg/ml) anti-id Ab, which
is feasible and fulfills the time to equilibrium requirements.

Example 2: Applications useful also for extremely high affinity binding molecules

[0112] A robust algorithm for the application concentration of trapping molecules could be complemented by an affinity
quotient:

Example A:

[0113]

(KD (trapping molecule) /KD (binding molecule)) *5 ]J«M = [Antl'ld'Ab]

(KD anti-Herceptin 1 1M / KD Hereeptin 0.1 nM) * 5 uM = 50 uM =7 mg/ml Anti-id-Ab

Example B, adding the serum binding molecule concentration:

[0114]

(KD (trapping molecule)/ KD (binding molecule)) * [serurn blndlng rnolecule] *3 = [Antl-ld-Ab]

(KD anti-Herceptin 1 nM / KD Herceptin 01 IlM) * 26 ]J«M serum Herceptin * 3 = 78 HM = 11 mg/ml
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Anti-id-Ab
[0115] A 3-fold molar excess factor of the Anti-id-Ab vs. binding molecule is sufficient, because the Anti-id-Ab con-
centration increases by the multiplication with the affinity quotient.

Example C:

[0116]

(KD anti-AbxY 1 nM / KD AbxY 0.01 IlM) * 2.6 ].LM serum Abxy * 3=780 ].LM =111 rng/rnl

[0117] Example C is feasible, however not cost-effective. A higher affine trapping molecule is preferred.

[0118] Another very important aspect is the binding valences of the binding molecules, in particular antibodies. When
binding to small targets, a binding molecule being an antibody typically shows a binding valence of MR = 2, whereas
for sterical reasons the trapping molecule being an anti-idiotype antibody mostly shows a binding valence of MR=1 and
smaller. In this case, the functional molarity quotient preferably needs to be considered within the calculation.

Example D:

[0119]

(MR(binding molecule)) / MR(trapping molecule)) * (KD (Anti-id-Ab) / KD (binding molecule) *[Serum blndlng
molecule] * 3 = [Anti-id-Ab]

(MR (binding molecule) 2/ MR(antiid-aby 1) * (KD (antizid-aby 1 1M / KD (pinding molecutey 0.1 nM)
£[2.6 UM] * 3 = 156 uM

22 mg/ml trapping molecule being an anti-id antibody is required.
[0120] Example D represents a preferred embodiment according to the invention.

Example 3A: Generation of monoclonal antibodies

[0121] Forthe generation of antibodies against TWEAK, Balb/C, NMRI and SJL mice were immunized with recombinant
E. coli derived TWEAK protein. All mice were subjected to 3 immunizations at the time points 0, 6 and 10 weeks after
start of the immunization campaign. At each time point each mouse was immunized with 100 g immunogen dissolved
in 100 pl PBS. For the first immunization the immunogen was mixed with 100 wl CFA. For the second and third immu-
nization theimmunogen was mixed with 100 ! IFA. The first and the thirdimmunization were applied via the intraperitoneal
route and the second immunization was applied subcutaneously. 2 and 3 days prior to the preparation of splenocytes
for antibody development using hybridoma technology, the mice were subjected to intravenous booster immunizations
with 12.5 pg immunogen in 100 wl PBS and without adjuvant.

[0122] For the determination of serum titers against the respective immunogen a small amount of serum of each
mouse was collected in week 11 after start of the immunization. For the ELISA recombinant TWEAK was immobilized
on the plate surface. For the immobilization the immunogen was used at a concentration of 0.25 png/ml. The serum from
each mouse was diluted in PBS with 1% BSA and the dilutions were added to the plates. The sera were tested at dilutions
1:300, 1:900, 1:2700, 1:8100, 1:24300, 1:72900, 1:218700 and 1:656100. Bound antibody was detected with a HRP-
labeled F(ab’), goat anti-mouse Fcy (Dianova) and ABTS (Roche) as a substrate.

[0123] In Table 1 the serum titers of the immunized mice are shown. The analyte, E. coli derived recombinant human
TWEAK, was immobilized at a concentration of 250 ng/ml. The serum titers were measured by serial dilutions of the
individual mouse sera on 96well plates.
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Table 1:

Mouse strain | Mouse number | Serum titer
Balb/c 1831/1 48788
Balb/c 1831/2 61589
Balb/c 1831/3 33658
Balb/c 1831/4 39573
Balb/c 1831/5 72775
NMRI 1832/1 3460
NMRI 1832/2 51925
NMRI 1832/3 64945
NMRI 1832/4 24769
NMRI 1832/5 3664

SJL 1833/1 25774
SJL 1833/2 30777
SJL 1833/3 23692
SJL 1833/4 55638
SJL 1833/5 49018

[0124] Antibodies were developed with hybridoma technology by fusing primary B-cells with P3X63Ag8.653 myeloma
cells. 2 days after the final booster immunization, immunized mice were sacrificed and spleen cell populations were
prepared. The splenocytes were fused with P3X63Ag8.653 by using PEG fusion. The cellular batch culture from the
fusion was incubated overnight at 37°C under 5% CO,. The following day the cellular batch, containing fused cells was
centrifuged for 10 min at 400 g. Thereafter, the cells were suspended in hybridoma selection media supplemented with
0.1x azaserine-hypoxanthine (Sigma) and were seeded at a concentration of 2.5x104 cells per well in 96-well plates.
The plates were cultured for at least 1 week at 37°C under 5% CO,. 3 days prior to ELISA analysis the selection media
was changed.

[0125] Primary culture supernatants were tested in ELISA against recombinant TWEAK antigen, immobilized on the
plate surface. Recombinant TWEAK was immobilized at a concentration of 0.25 pg/ml. Hybridoma Supernatant was
added to the plates and incubated for 1 h at room temperature. Bound antibody was detected with a HRP-labeled F(ab’),
goat anti-mouse Fcy (Dianova) and ABTS (Roche) was used as a HRP-substrate.

[0126] Table 2 shows the evaluation of the selected clones by ELISA. The binding of the selected clones against
recombinant human TWEAK was tested in ELISA. The analyte was immobilized on the plate surface at a concentration
of 0.25 pg/ml. All clones show binding to human TWEAK.

Table 2:
Clone number | TWEAK ELISA [OD]
10.180.3 1.39
10.43.14 1.19
10.156.32 1.50
10.209.34 1.14
10.250.35 1.28
10.10.36 1.08
10.217.66 1.31
10.61.71 1.08
10.230.79 1.04
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(continued)

Clone number | TWEAK ELISA [OD]
11.226.1 1.429

Example 3B: Generation of Monoclonal Anti-ldiotypic Antibodies
a) Immunization of Mice

[0127] NMRI mice were primarily immunized intraperitoneally with 100 n.g F(ab’), of the humanized monoclonal anti-
TWEAK antibody formulated with CFA (Complete Freund’s Adjuvant). Two further intraperitoneal immunization steps
followed after 6 and 10 weeks, with application of 100 ug of the above mentioned F(ab’), per mouse mixed with IFA
(Incomplete Freund’s Adjuvant). Subsequently, mice were boosted by i.v. administration of 25 ng F(ab’), (in PBS) 3
days before animals were sacrificed and spleen cells were isolated and used for fusion.

b) Fusion and Cloning

[0128] Fusion of the spleen cells with myeloma cells was performed by standard procedures using polyethylene glycol.
Briefly, approx. 1 x 108 splenocytes were mixed with approx. 2 x 107 myeloma cells (P3x63-Ag8.653, ATCC CRL1580)
in RPMI-1640 and centrifuged (10 min. at 510 xg and 4 °C). The cells were washed once with RPMI-1640 and centrifuged
again. Thereafter, 1 ml of PEG (polyethylene glycol, molecular weight 4,000 g/mol) was added, mixing was done by the
pipetting. After 1 min. in a water bath at 37 °C, 5 ml of RPMI-1640 were added drop wise, the suspension was mixed,
filled to 30 ml with RPMI-1640 and centrifuged. Cells were resuspended in selection medium (RPMI-1640 supplemented
with 10 % FCS, 100 U/ml IL-6, 2 mM L-glutamine, 100 nuM NEAA, 1 mM sodium pyruvate, 24 pM 2-mercaptoethanol,
100 .M hypoxanthine and 1 wg/ml azaserine) and subsequently plated into 96-well cell culture plates. After approximately
10 days, the primary cultures were assayed for production of specific antibodies (as described below).

[0129] Primary cultures exhibiting binding to the above-mentioned humanized F(ab’), and no cross-reactivity with
normal human IgG were cloned by single cell sorting using a flow cytometer (FACSAria, BD Biosciences). Cell clones
were grown in RPMI-1640 supplemented with 10 % FCS, 50 U/ml IL-6, 2 mM L-glutamine, 100 M NEAA, 1 mM sodium
pyruvate and 24 uM 2-mercaptoethanol. The established monoclonal hybridoma cell lines were re-tested for specificity
as described below.

[0130] For preservation hybridoma cell lines were frozen in freezing medium (92.5% FCS, 7.5% DMSO) at -80°C using
a freezing container (rate of cooling -1°C/minute) (Mr. Frosty, Nalgene) and subsequently stored in liquid nitrogen.

Example 4: Screening Assays for Detection of Anti-ldiotypic Antibodies
a) Primary Screening for Antibodies Binding Preferentially to the Humanized anti-TWEAK mAb

[0131] For the determination of the specificity of the antibodies in the culture supernatants of the hybridoma cells,
MTPs (microtiter plates) pre-coated with recombinant streptavidin (MicroCoat, Bernried, Germany) were coated with
100 pl/well of the biotinylated F(ab’), fragment of the humanized anti-TWEAK mAb (250 ng/ml) or biotinylated polyclonal
human 1gG (2 png/ml). Antibodies were diluted in PBS / 1.0 % BSA 1l (Roche). For efficient coating the plates were
incubated for 1h at RT with the respective antibody solution. Subsequently, the plates were washed with 0.9 % NaCl /
0.05 % Tween-20®. In the next step, 100 wl / well of the antibody solution to be assayed (culture supernatants) were
added and incubated for 1 h at RT. After washing with 0.9 % NaCl / 0.05 % Tween-20®, 100 pl/well of a horseradish
peroxidase-labeled F(ab’), fragment of a polyclonal sheep anti-mouse Fcy antibody (100 ng/ml) were added for the
detection of bound sample antibody. After incubation for 1 h at RT plates were washed as described above. Finally, 100
pl/well of ABTS® (Roche) were added. After 30 min. incubation at RT the extinction (OD) was measured at 405 nm and
492 nm [405/492].

[0132] This screening led to a selection of antibodies binding to the humanized anti-TWEAK mAb as well as exhibiting
only low or no cross-reactivity to human IgG. This selection of antibodies was further subjected to assay b).

b) Selection of Antibodies with the Lowest Cross Reactivity to Human IgG
[0133] In order to identify from the candidates of screening b) those that exhibit the lowest cross-reactivity to human

IgG, the following assay was performed. MTPs pre-coated with recombinant streptavidin (MicroCoat) were coated with
100 pl/well of the biotinylated F(ab’), fragment of the humanized anti-TWEAK mAb (250 ng/ml in PBS /1.0 % BSA Il)
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as described above. Subsequently, coated plates were washed with 0.9 % NaCl/ 0.05 % Tween-20®. In the next step,
a mixture of 50 pl of the candidate antibody (culture supernatant) and 50 wl polyclonal human IgG (at a final concentration
of 40 mg/ml) was added to the wells. In a control experiment, a mixture of 50 pL of the respective candidate antibody
(culture supernatant) and 50 pl buffer was added to the wells. Plates were incubated 1 h at RT. After washing with 0.9
% NaCl/0.05 % Tween-20®, 100 ul/well of a horseradish peroxidase-labeled F(ab’), fragment of a polyclonal sheep
anti-mouse Fcy antibody (100 ng/ml) were added for the detection of bound sample antibody. After incubation for 1 h at
RT plates were washed as described above. Finally, 100 pl/well of ABTS® (Roche Diagnostics GmbH) were added.
After 30 min. incubation at RT the extinction (OD) was measured at 405 and 492 nm [405/492].

[0134] Antibodies exhibiting the least loss of assay signal in the presence of polyclonal human IgG show the lowest
cross-reactivity and were selected for further evaluation.

c) Interaction Analysis

[0135] The kinetic and affinity of the interaction of the different murine anti-idiotypic mAbs with the humanized anti-
TWEAK antibody as wells as the cross-reactivity with normal polyclonal human IgG was evaluated by Biacore analysis.
Briefly, a CM5 sensor chip (GE Healthcare) coated with an anti-mouse Fcy antibody was used to capture the murine
anti-idiotypic mAbs. The Fab fragment of the humanized anti-TWEAK antibody was used as analyte at the following
concentrations: 0.04 nM, 0.12 nM, 0.37 nM, 1.11 nM, 3.33 nM and 10 nM. To evaluate the cross-reactivity of the anti-
idiotypic mAbs with normal human IgG, a 1000 nM solution of polyclonal human IgG was used as analyte. All experiments
were performed at 37°C using a Biacore A100 system (GE Healthcare); the association and dissociation were recorded
for 180 sec or 300 sec, respectively. Antibodies with the highest affinity and no detectable cross-reactivity with normal
human IgG were selected for further use.

Table 3:

Clone No. anti-ld mAb ka (1/Ms) kd (1/s) | t/2 diss [min] | KD (pM) | Cross-reactivity human IgG
5.4.1 > 1,00E+06 | 3,18E-05 363 < 32 not detectable
5.5.1 > 1,00E+06 | 2,44E-04 47 < 244 not detectable

5.10.4 > 1,00E+06 | 1,41E-04 82 < 141 not detectable
511.4 > 1,00E+06 | 2,44E-05 474 < 24 not detectable
5.12.6 > 1,00E+06 | 3,18E-05 364 < 32 not detectable
5.13.6 > 1,00E+06 | 3,05E-05 379 < 30 not detectable
5.17.11 > 1,00E+06 | 1,63E-05 709 < 16 not detectable
5.19.11 > 1,00E+06 | 1,49E-05 777 < 15 not detectable
5.25.20 >  1,00E+06 | 1,90E-05 609 < 19 not detectable
5.28.20 >  1,00E+06 | 1,96E-05 589 < 20 not detectable
5.36.37 > 1,00E+06 | 3,18E-05 364 < 32 not detectable
5.38.37 > 1,00E+06 | 3,79E-05 305 < 38 not detectable

[0136] Table 3 shows the kinetic and affinity of the interaction of the different murine anti-idiotypic mAbs (Clone No.
anti-ld mAb) with the humanized anti-TWEAK antibody as wells as the cross-reactivity with normal polyclonal human
IgG (Cross-reactivity human 1gG).

Example 5: Detection of soluble TWEAK (10.180.003-1gG-Bi/11.226.001-IgG-Ru)

[0137] An electrochemiluminescence immunoassay (ECLIA) for the specific measurement of TWEAK in human serum
or plasma samples was developed using the cobas® analyzer e411.

[0138] The cobas® TWEAK immunoassay is an electrochemiluminescence immunoassay (ECLIA) that functions via
the sandwich principle. There are two antibodies included in the assay - a biotinylated monoclonal antibody 10.180.003-
IgG-Bi (capture antibody) and a ruthenylated monoclonal anti-TWEAK antibody 11.226.001-1gG-Ru (detection antibody)
- which form sandwich immunoassay complexes with TWEAK in the sample. The complexes are then bound to solid-
phase streptavidin-coated microparticles. The microparticles are magnetically captured onto the surface of an electrode,
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and the application of a voltage to the electrode induces chemiluminescent emission, which is measured by a photom-
ultiplier for readouts. Results are determined via an instrument-specific calibration curve. For the detection of total
TWEAK an anti-idiotypic monoclonal antibody (MAK<ID<<TWEAK>5.38.37-1gG) is used. This antibody is incubated
with the sample on the cobas® analyzer e411 prior to addition of the sandwich monoclonal antibodies (10.180.003-1gG-
Bi-11.226.001-19G-Ru).

[0139] Theassayisapplied asdescribedinthe cobas® analyzere411 operation manual, allowing 36 minutes incubation
of 35 ul of the sample with 35 pl of reagent 1 (R1) containing 35 mg/ml of MAK<ID<<TWEAK>5.38.37-1gG in reaction
buffer for the detection of total TWEAK. For the detection of free TWEAK the same buffer R1 without the anti-ID monoclonal
antibody MAK<ID<<TWEAK>5.38.37-IgG is used. The mixture is then incubated for 9 minutes with 95 .l of reagent 2
(R2) containing 0.68 w.g/ml biotinylated 10.180.003-1gG-Bi and 0.68 g/ml ruthenylated 11.226.001-IgG-Ru in the same
reaction buffer and 35 pl of a microparticle suspension. During incubation an antibody-analyte-antibody sandwich is
formed that is bound to the microparticles. Finally, the microparticles are transferred to the detection chamber of the
cobas® analyzer e411 for signal generation and readout. For calibration a series of calibrators with different concentra-
tions of recombinant TWEAK (PeproTech) (0 ng/ml, 0.037 ng/ml, 0.111 ng/ml, 0.333 ng/ml, 1 ng/ml and 3 ng/ml) is
prepared in calibration matrix (50 mM Tris/HCI; 25 mM L-Asn; pH 7.5). The equation of the calibration curve was calculated
by non-linear least-squares curve-fitting (RCM-Rodbard) and used for converting the signal readout into the correspond-
ing concentration value.

Example 6: Detection of total TWEAK

[0140] Toassess the effectofthe presence of the drug compound, the artificial matrix (EKM) with 5 ng/ml of recombinant
(rec.) TWEAK (results shown in Figure 2) and two native samples (results shown in Figure 3), respectively, were spiked
with 515 ng/ml of the drug compound. Results for samples without anti-idiotypic antibody (w/o) and with a large excess
of anti-idiotypic antibody (M-2.38.37) were compared.

[0141] While there is no signal detectable in samples containing the therapeutic antibody, the signal level can be
restored to the level of a sample without therapeutic antibody by addition of anti-idiotypic antibody. This holds true for
spiked buffer as well as for spiked serum samples. By this means it is possible to determine free and total target
(independent of the previous binding of the therapeutic antibody) from one single sample tube in a single run.

Claims

1. An in vitro method for determining the total amount and/or concentration of an analyte in the presence of a binding
molecule capable of binding with its binding site to the analyte, the method comprising the steps:

(i) contacting a sample comprising the analyte and the binding molecule with

- a trapping molecule directed against the binding site of the binding molecule and
- a detection molecule capable of forming a complex with the analyte, and

(ii) detecting the detection molecule-analyte complex, thereby determining the total amount and/or concentration
of the analyte,

wherein the detection molecule is different from the binding molecule, and

wherein the analyte is different from the trapping molecule, and

wherein the detection molecule is only capable of forming a complex with the analyte when the analyte is not bound
by the binding molecule, and

wherein the trapping molecule is an antibody or functionally active part of an antibody or a receptor or receptor
fragment.

2. The method of claim 1, wherein the trapping molecule facilitates the essentially complete release of the analyte
from the binding molecule.

3. The method of claim 1 or 2, wherein
- K(trap) / K(binding molecule) is at least 3, preferably 5, more preferably at least 10; and/or

- Conc(trap) / Conc(binding molecule) is at least 3, preferably 5, more preferably at least 10; and/or
- (K(trap) / K(binding molecule)) x (Conc(trap) / Conc(binding molecule)) is at least 3, preferably 5, more preferably
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at least 10; and/or
- (K(trap) / K(binding molecule)) x (Conc(trap) / Conc(binding molecule)) x (MR(trap) / MR(binding molecule))
is at least 3, preferably 5, more preferably at least 10;

wherein K(trap) is the affinity of the trapping molecule for the binding molecule and K(binding molecule) is affinity
of the binding molecule for the analyte, and

wherein Conc(trap) and Conc(binding molecule) are the molar concentrations of the trapping molecule and the
binding molecule, respectively, in step i), particularly wherein Conc(binding molecule) is in the range of from 1 to 5
wmol/l, and/or Conc(trap) is in the range of from 3*(1 to 5) wmol/l, and

wherein MR(trap) is the binding valence of the trapping molecule for binding to the binding molecule and MR (binding
molecule) is binding valence of the binding molecule for binding to the analyte.

The method any of claims 1 to 3, wherein

- the affinity of the detection molecule for binding to the analyte is at least 108 (mol/1)-1, more preferably 109
(mol/l)-1, even more preferably of at least 1010 (mol/l)-1; and/or

- the affinity of the trapping molecule for binding to the binding molecule is at least 5 x 109 (mol/l)-1, more
preferably of at least 1010 (mol/l)!; and/or

- the molar concentration of the detection molecule is at most 5%, preferably at most 3%, more preferably at
most 1%, even more preferably at most 0.5 %, most preferably at most 0.1% of the molar concentration of the
binding molecule in the sample.

The method of any of claims 1 to 4, wherein detecting the detection molecule-analyte complex is performed in a
non-competitive assay, particularly in a sandwich assay, especially wherein the sandwich assay employs a capture
molecule capable of binding to the analyte, and

wherein

- the capture molecule carries means for immobilization, and
- the detection molecule and the capture molecule bind to different, non-overlapping epitopes on the analyte.

The method of any of claims 1 to 5, wherein

- the binding molecule is or comprises an antibody or functionally active part thereof; and/or

- the trapping molecule is or comprises an anti-idiotype antibody directed against the antigen binding site of the
binding molecule or a functionally active part thereof; and/or

- the detection molecule is or comprises an antibody or functionally active part thereof; and/or

- the capture molecule is or comprises an antibody or a functionally active part thereof,

particularly wherein the trapping molecule, the binding molecule, the detection molecule and the capture molecule
each are or comprise antibodies or functionally active parts thereof.

The method of any of claims 1 to 6, wherein

- the binding molecule is or comprises an antibody, a functionally active part of an antibody, a receptor or a
receptor fragment, in particular a therapeutically active antibody, or therapeutically active functionally active
part of an antibody, or a therapeutically active receptor or a therapeutically active receptor fragment; and/or

- the analyte is a chemical compound, preferably a hormone, peptide or protein, a molecule circulating in the
blood of an animal or human or a biomarker, in particular a tumor marker; and/or

- the detection molecule carries means for detectable labeling, particularly means for direct or indirect detection.

8. The method of any of claims 1 to 7, wherein the analyte is a protein and/or wherein the proteins in the sample are

not denatured or irreversibly denatured.

9. The method of any of claims 1 to 8, wherein

- a washing step is performed after step (i), or
- no washing step is performed after step (i),
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preferably no washing step is performed after step (i).
The method of any of claims 1 to 9, wherein

- the sample is a liquid, in particular an aqueous liquid, blood or blood serum,

and/or

- the concentration of the analyte in the sample, in particular blood or blood serum, is in the range of 1 pg/ml to
20 pg/ml, preferably 1 ng/ml to 10 pg/ml; and/or

- the binding molecule, particularly a therapeutic or diagnostic agent, has been administered to the subject from
whom the sample has been obtained.

The method of any of claims 1 to 10, wherein the method comprises

i) performing step (i) as defined in claims 1 to 10;

i) performing step (ii) as defined in claims 1 to 10; and

ii) additionally determining - in the absence of trapping molecule - the amount and/or concentration of free
analyte in the sample, which is not bound to the binding molecule, and optionally, determining the amount and/or
concentration and/or the ratio of analyte bound to the binding molecule in the sample.

The method of any of claims 1 to 11, wherein

- the total amount and/or concentration of the analyte is indicative for the absence, presence and/or severity of
a disease of a patient, and/or

- the total amount and/or concentration is indicative for the therapeutic response of a patient to a treatment, in
particular wherein the patient has been treated with the binding molecule, and/or

- the amount and/or concentration and/or the ratio of analyte bound to the binding molecule in the sample is
indicative for the absence, presence and/or severity of a disease of a patient, and/or the therapeutic response
of a patient to a treatment, in particular wherein the patient has been treated with the binding molecule, and/or
- the method is used for monitoring therapy, particularly in cancer therapy.

A kit or composition suitable for determining the total amount and/or concentration of an analyte in a sample, which
sample further comprises a binding molecule capable of binding to the analyte, comprising:

a) a detection molecule capable of forming a complex with the analyte; and

b) a trapping molecule directed against the binding site of the binding molecule; and
c) the analyte; and

d) the binding molecule capable of binding to the analyte; and

e) optionally a capture molecule carries means for immobilization of the analyte,

wherein the detection molecule is different from the binding molecule, and

wherein the analyte is different from the trapping molecule, and

wherein the detection molecule is only capable of forming a complex with the analyte when the analyte is not bound
by the binding molecule, and

wherein the trapping molecule is an antibody or functionally active part of an antibody or a receptor or receptor
fragment,

particularly wherein the kit or composition is suitable for use in any of the methods of claim 1 to 12.

Use of a kit or composition suitable for determining the total amount and/or concentration of an analyte in a sample,
which sample further comprises a binding molecule capable of binding to the analyte,

- in any of the methods of claims 1 to 12, and/or

- for determining the total amount and/or concentration of an analyte in a sample, preferably wherein the analyte
is a biomarker, and/or the sample is blood or blood serum, and/or

- for determining the therapeutic response of a patient to a treatment, in particular wherein the patient is treated
with the binding molecule,

wherein the kit or composition comprises:
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a) a detection molecule capable of forming a complex with the analyte; and

b) a trapping molecule directed against the binding site of the binding molecule; and
c) optionally the analyte; and

d) optionally the binding molecule capable of binding to the analyte; and

e) optionally a capture molecule carries means for immobilization of the analyte,

wherein the detection molecule is different from the binding molecule, and

wherein the analyte is different from the trapping molecule, and

wherein the detection molecule is only capable of forming a complex with the analyte when the analyte is not bound
by the binding molecule, and

wherein the trapping molecule is an antibody or functionally active part of an antibody or a receptor or receptor
fragment.

Patentanspriiche

In vitro Verfahren zum Bestimmen der totalen Menge und / oder Konzentration eines Analyten in der Anwesenheit
eines Bindemolekiils, das fahig ist mit dessen Bindungsstelle an den Analyten zu binden, wobei das Verfahren die
Schritte umfasst:

(i) Inkontaktbringen einer Probe umfassend den Analyten und das Bindemolekul mit

- einem Abfangmolekdl, das gegen die Bindungsstelle des Bindemolekiils gerichtet ist und
- einem Detektionsmolekiil, das fahig ist einen Komplex mit dem Analyten zu bilden und

(ii) Detektieren des Detektionsmolekiil-Analyt-Komplexes, dadurch Bestimmen der totalen Menge und / oder
Konzentration des Analyten,

wobei das Detektionsmolekiil von dem Bindemolekil verschieden ist, und wobei der Analyt von dem Abfangmolekiil
verschieden ist, und

wobei das Detektionsmolekil nur fahig ist einen Komplex mit dem Analyten zu bilden, wenn der Analyt nicht durch
das Bindemolekiil gebunden ist, und wobei das Abfangmolekil ein Antikérper oder funktionell aktiver Teil eines
Antikdrpers oder ein Rezeptor oder Rezeptorfragment ist.

Verfahren von Anspruch 1, wobei das Abfangmolekiil die im Wesentlichen vollstandige Freisetzung des Analyten
von dem Bindemolekil ermdglicht.

Verfahren von Anspruch 1 oder 2, wobei

- K(Abfang) /K(Bindemolekul) mindestens 3, vorzugsweise 5, stérker vorzugsweise mindestens 10 ist; und / oder
- Konz(Abfang) / Konz(Bindemolekil) mindestens 3, vorzugsweise 5, stérker vorzugsweise mindestens 10 ist;
und / oder

- (K(Abfang) / K(Bindemolekiil)) x (Konz(Abfang) / Konz(Bindemolekiil)) mindestens 3, vorzugsweise 5, starker
vorzugsweise mindestens 10 ist; und / oder

- (K(Abfang) / K(Bindemolekiil)) x (Konz(Abfang) / Konz(Bindemolekiil)) x (MR(Abfang) / MR(Bindemolekiil))
mindestens 3, vorzugsweise 5, starker vorzugsweise mindestens 10 ist;

wobei K(Abfang) die Affinitdt des Abfangmolekiils fiir das Bindemolekiil ist und K(Bindemolekiil) die Affinitat des
Bindemolekiils fiir den Analyten ist, und

wobei Konz(Abfang) und Konz(Bindemolekiil) die molaren Konzentrationen des Abfangmolekiils bzw. des Binde-
molekils in Schritt i) sind, insbesondere wobei Konz(Bindemolekiil) in dem Bereich von 1 bis 5 umol/l ist und / oder
Konz(Abfang) in dem Bereich von 3*(1 bis 5) umol/l ist, und

wobei MR(Abfang) die Bindungsvalenz des Abfangmolekiils fir das Binden an das Bindemolekdl ist und MR(Bin-
demolekiil) die Bindungsvalenz des Bindemolekiils fir das Binden an den Analyten ist.

Verfahren nach einem der beliebigen der Anspriiche 1 bis 3, wobei

- die Affinitat des Detektionsmolekiils fiir das Binden an den Analyten mindestens 108 (Mol/l)-1, starker bevorzugt
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109 (Mol/l)1, sogar starker bevorzugt von mindestens 1010(Mol/l)-1 ist; und / oder

- die Affinitat des Abfangmolekiils fir das Binden an das Bindemolekiil mindestens 5 x 109 (Mol/l)!, stérker
bevorzugt von mindestens 1010 (Mol/l)! ist; und / oder

- die molare Konzentration des Detektionsmolekiils hdchstens 5%, vorzugsweise hdchstens 3%, starker vor-
zugsweise hdchstens 1%, sogar starker vorzugsweise hdchstens 0,5%, am starksten vorzugsweise hdchstens
0,1% der molaren Konzentration des Bindemoleklils in der Probe ist.

Verfahren nach einem beliebigen der Anspriiche 1 bis 4, wobei das Detektieren des Detektionsmolekil-Analyt-
Komplexes in einem nichtkompetitiven Assay durchgefiihrt wird, insbesondere in einem Sandwich-Assay, vor allem
wobei der Sandwich-Assay ein Fangmolekil benutzt, das fahig ist an den Analyten zu binden und wobei

- das Fangmolekil Mittel zur Immobilisierung tragt und
- das Detektionsmolekil und das Fangmolekil an verschiedene, nicht-Uberlappende Epitope auf dem Analyten
binden.

Verfahren nach einem beliebigen der Anspriiche 1 bis 5, wobei

- das Bindemolekdl ein Antikorper oder funktionell aktiver Teil davon ist oder einen Antikdrper oder funktionell
aktiven Teil davon umfasst; und / oder

- das Abfangmolekiil ein anti-idiotypischer Antikérper, der gegen die Antigen-Bindungsstelle des Bindemolekdils
gerichtet ist, oder ein funktionell aktiver Teil davon ist oder einen anti-idiotypischen Antikérper, der gegen die
Antigen-Bindungsstelle des Bindemoleklils gerichtet ist, oder einen funktionell aktiven Teil davon umfasst; und
/ oder

- das Detektionsmolekiil ein Antikdrper oder funktionell aktiver Teil davon ist oder einen Antikorper oder funk-
tionell aktiven Teil davon umfasst; und / oder

- das Fangmolekiil ein Antikérper oder ein funktionell aktiver Teil davon ist oder einen Antikdrper oder funktionell
aktiven Teil davon umfasst,

insbesondere wobei das Abfangmolekiil, das Bindemolekiil, das Detektionsmolekil und das Fangmolekiil jeweils
Antikorper oder funktionell aktive Teile davon sind oder umfassen.

Verfahren nach einem beliebigen der Anspriiche 1 bis 6, wobei

- das Bindemolekdl ein Antikdrper, ein funktionell aktiver Teil eines Antikdrpers, ein Rezeptor oder ein Rezep-
torfragment ist oder einen Antikdrper, einen funktionell aktiven Teil eines Antikérpers, einen Rezeptor oder ein
Rezeptorfragment umfasst, insbesondere ein(en) therapeutisch aktiver/aktiven Antikdrper oder therapeutisch
aktiver/aktiven funktionell aktiver/aktiven Teil eines Antikérpers oder ein(en) therapeutisch aktiver/aktiven Re-
zeptor oder ein therapeutisch aktives Rezeptorfragment; und / oder

- der Analyt eine chemische Verbindung ist, vorzugsweise ein Hormon, Peptid oder Protein, ein Molekiil, das
in dem Blut eines Tiers oder eines Menschen zirkuliert, oder ein Biomarker, insbesondere ein Tumormarker;
und / oder

- das Detektionsmolekul Mittel zum detektierbaren Markieren tragt, insbesondere Mittel fir direkte oder indirekte
Detektion.

Verfahren nach einem beliebigen der Anspriiche 1 bis 7, wobei der Analyt ein Protein ist und / oder wobei die
Proteine in der Probe nicht denaturiert oder irreversibel denaturiert sind.

Verfahren nach einem beliebigen der Anspriiche 1 bis 8, wobei

- ein Waschschritt nach Schritt (i) durchgeflhrt wird oder
- kein Waschschritt nach Schritt (i) durchgefiihrt wird,

vorzugsweise kein Waschschritt nach Schritt (i) durchgefihrt wird.
Verfahren nach einem beliebigen der Anspriiche 1 bis 9, wobei

- die Probe eine Flissigkeit ist, insbesondere eine wassrige FlUssigkeit, Blut oder Blutserum und / oder
- die Konzentration des Analyten in der Probe, insbesondere Blut oder Blutserum, in dem Bereich von 1 pg/ml
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bis 20 pg/ml, vorzugsweise 1 ng/ml bis 10 wg/ml ist; und / oder
- das Bindemolekiil insbesondere ein therapeutisches oder diagnostisches Mittel an das Subjekt verabreicht
wurde, von dem die Probe erhalten wurde.

verfahren nach einem beliebigen der Anspriiche 1 bis 10, wobei das Verfahren umfasst

i) Durchfiihren von Schritt (i) wie in Anspriichen 1 bis 10 definiert;

if) Durchfiihren von Schritt (ii) wie in Anspriichen 1 bis 10 definiert; und

ii) zusatzlich Bestimmen - in der Abwesenheit von Abfangmolekiil - der Menge und / oder Konzentration von
freiem Analyt in der Probe, der nicht an das Bindemolekil gebunden ist und optional Bestimmen der Menge
und / oder Konzentration und / oder des Verhéltnisses von Analyt, der an das Bindemolekil in der Probe
gebunden ist.

Verfahren nach einem beliebigen der Anspriiche 1 bis 11, wobei

- die totale Menge und / oder Konzentration des Analyten indikativ ist fur die Abwesenheit, Anwesenheit und /
oder Schwere einer Erkrankung eines Patienten, und / oder

- die totale Menge und / oder Konzentration indikativ ist fir die therapeutische Antwort eines Patienten auf eine
Behandlung, insbesondere wobei der Patient mit dem Bindemolekil behandelt wurde, und / oder

- die Menge und / oder Konzentration und / oder das Verhaltnis von Analyt, der an das Bindemolekdl in der
Probe gebunden ist, indikativ ist fiir die Abwesenheit, Anwesenheit und / oder Schwere einer Erkrankung eines
Patienten und / oder die therapeutische Antwort eines Patienten auf eine Behandlung, insbesondere wobei der
Patient mit dem Bindemolekil behandelt wurde und / oder

- das Verfahren zum Uberwachen von Therapie verwendet wird, insbesondere in der Krebstherapie.

Kit oder Zusammensetzung, der/ die geeignet ist zum Bestimmen der totalen Menge und / oder Konzentration eines
Analyten in einer Probe, wobei die Probe ferner ein Bindemolekil umfasst, das fahig ist, an den Analyten zu binden,
umfassend:

a) ein Detektionsmolekiil, das fahig ist einen Komplex mit dem Analyten zu bilden; und
b) ein Abfangmolekdl, das gegen die Bindungsstelle des Bindemolekiils gerichtet ist; und
c) den Analyten; und

d) das Bindemolekiil, das fahig ist an den Analyten zu binden; und

e) optional ein Fangmolekil tragt Mittel zur Immobilisierung des Analyten,

wobei das Detektionsmolekiil von dem Bindemolekiil verschieden ist, und wobei der Analyt von dem Abfangmolekiil
verschieden ist, und

wobei das Detektionsmolekil nur fahig ist einen Komplex mit dem Analyten zu bilden, wenn der Analyt nicht durch
das Bindemolekiil gebunden ist, und wobei das Abfangmolekil ein Antikérper oder funktionell aktiver Teil eines
Antikdrpers oder ein Rezeptor oder Rezeptorfragment ist,

insbesondere wobei der Kit oder die Zusammensetzung geeignet ist zur Verwendung in einem beliebigen der
Verfahren von Anspruch 1 bis 12.

Verwendung eines Kits oder einer Zusammensetzung, der / die geeignet ist zum Bestimmen der totalen Menge und
/ oder Konzentration eines Analyten in einer Probe, wobei die Probe ferner ein Bindemolekiil umfasst, das fahig ist
an den Analyten zu binden,

- in einem beliebigen der Verfahren von Anspriichen 1 bis 12 und / oder

- zum Bestimmen der totalen Menge und / oder Konzentration eines Analyten in einer Probe, vorzugsweise
wobei der Analyt ein Biomarker ist, und / oder die Probe Blut oder Blutserum ist, und / oder

- zum Bestimmen der therapeutischen Antwort eines Patienten auf eine Behandlung, insbesondere wobei der
Patient mit dem Bindemolekiil behandelt wird,

wobei der Kit oder die Zusammensetzung umfasst:
a) ein Detektionsmolekiil, das fahig ist einen Komplex mit dem Analyten zu bilden; und

b) ein Abfangmolekdl, das gegen die Bindungsstelle des Bindemolekiils gerichtet ist; und
c) optional den Analyten; und
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d) optional das Bindemolekiil, das fahig ist an den Analyten zu binden; und
e) optional ein Fangmolekul tragt Mittel zur Immobilisierung des Analyten,

wobei das Detektionsmolekiil von dem Bindemolekil verschieden ist, und wobei der Analyt von dem Abfangmolekiil
verschieden ist, und

wobei das Detektionsmolekil nur fahig ist, einen Komplex mit dem Analyten zu bilden, wenn der Analyt nicht durch
das Bindemolekiil gebunden ist, und wobei das Abfangmolekiil ein Antikdrper oder funktionell aktiver Teil eines
Antikdrpers oder ein Rezeptor oder Rezeptorfragment ist.

Revendications

Procédé in vitro pour déterminer la quantité et/ou la concentration totale d’'un analyte en présence d’'une molécule
de liaison capable de se lier avec son site de liaison a I'analyte, le procédé comprenant les étapes :

(i) de mise en contact d’un échantillon comprenant I'analyte et la molécule de liaison avec :

- une molécule de piégeage dirigée contre le site de liaison de la molécule de liaison ; et
- une molécule de détection capable de former un complexe avec 'analyte ; et

(ii) de détection du complexe molécule de détection-analyte, pour ainsi déterminer la quantité et/ou la concen-
tration totale de I'analyte ;

dans lequel la molécule de détection est différente de la molécule de liaison ; et

dans lequel 'analyte est différent de la molécule de piégeage ; et

dans lequel la molécule de détection est capable de former un complexe avec I'analyte uniquement lorsque I'analyte
n’est pas lié par la molécule de liaison ; et

dans lequel la molécule de piégeage est un anticorps ou une partie active du point de vue fonctionnel d’un anticorps
ou bien un récepteur ou un fragment de récepteur.

Procédé selon la revendication 1, dans lequel la molécule de piégeage facilite la libération essentiellement compléte
de l'analyte par rapport a la molécule de liaison.

Procédé selon la revendication 1 ou 2, dans lequel :

- K(piege) / K(molécule de liaison) est égal a au moins 3, de préférence a 5, de maniére plus préférée a au
moins 10 ; et/ou

- Conc(piege) / Conc(molécule de liaison) est égal a au moins 3, de préférence a 5, de maniére plus préférée
a au moins 10 ; et/ou

- (K(pieége) / K(molécule de liaison)) x (Conc(pieége) / Conc(molécule de liaison)) est égal a au moins 3, de
préférence a 5, de maniere plus préférée a au moins 10 ; et/ou

- (K(piege) / K(molécule de liaison)) x (Conc(piege) / Conc(molécule de liaison)) x (MR(pieége) / MR(molécule
de liaison)) est égal a au moins 3, de préférence a 5, de maniére plus préférée a au moins 10;

dans lequel K(piege) représente I'affinité de la molécule de piégeage pour la molécule de liaison et K(molécule de
liaison) représente I'affinité de la molécule de liaison pour I'analyte ; et

dans lequel Conc(piege) et Conc(molécule de liaison) représente les concentrations molaires de la molécule de
piégeage et de la molécule de liaison, respectivement a I'étape i), en particulier dans lequel Conc(molécule de
liaison) se situe dans la plage de 1 a 5 umol/l, et/ou Conc(piege) se situe dans la plage de 3*(1 a 5) umol/l ; et
dans lequel MR(piege) représente la valence de liaison de la molécule de piégeage pour la liaison a la molécule
de liaison et MR(molécule de liaison) représente la valence de liaison de la molécule de liaison pour la liaison a
'analyte.

Procédé selon I'une quelconque des revendications 1 a 3, dans lequel :
- l'affinité de la molécule de détection pour la liaison a I'analyte s’éléve a au moins 108 (mol/l)!, de maniére

plus préférée a 109 (mol/l)-!, de maniére encore plus préférée a au moins 1010 (mol/l)! ; et/ou
- I'affinité de la molécule de piégeage pour la liaison & la molécule de liaison s’éléve a au moins 5 x 109 (mol/l)-1,
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de maniére plus préférée a au moins 1010 (mol/l)-! ; et/ou

- la concentration molaire de la molécule de détection représente au maximum 5 %, de préférence au maximum
3 %, de maniére plus préférée au maximum 1 %, de maniére encore plus préférée au maximum 0,5 %, de
maniére de loin préférée au maximum 0,1 % de la concentration molaire de la molécule de liaison dans I'échan-
tillon.

5. Procédé selon I'une quelconque des revendications 1 a 4, dans lequel la détection du complexe molécule de
détection-analyte est mise en oeuvre dans un dosage non par compétition, en particulier dans un dosage sandwich,
spécifiquement dans lequel le dosage sandwich utilise une molécule de capture capable de se lier a I'analyte ; et
dans lequel

- la molécule de capture transporte des moyens pour I'immobilisation ; et
- la molécule de détection et la molécule de capture se lient a des épitopes différents non chevauchants sur
'analyte.

6. Procédé selon 'une quelconque des revendications 1 a 5, dans lequel

- la molécule de liaison représente ou comprend un anticorps ou une partie de ce dernier active du point de
vue fonctionnel ; et/ou

- la molécule de piégeage représente ou comprend un anticorps anti-idiotype dirigé contre le site de liaison a
'antigene de la molécule de liaison ou une partie de ce dernier active du point de vue fonctionnel ; et/ou

- la molécule de détection représente ou comprend un anticorps ou une partie de ce dernier active du point de
vue fonctionnel ; et/ou

- la molécule de capture représente ou comprend un anticorps ou une partie de ce dernier active du point de
vue fonctionnel ;

en particulier dans lequel la molécule de piégeage, la molécule de liaison, la molécule de détection et la molécule
de capture représentent ou comprennent respectivement des anticorps ou des parties de ces derniers actives du
point de vue fonctionnel.

7. Procédé selon I'une quelconque des revendications 1 a 6, dans lequel

- la molécule de liaison représente ou comprend un anticorps, une partie de ce dernier active du point de vue
fonctionnel, un récepteur ou un fragment de récepteur, en particulier un anticorps actif du point de vue théra-
peutique ou une partie d’'un anticorps active du point de vue fonctionnel manifestant une activité thérapeutique,
ou un récepteur actif du point de vue thérapeutique ou un fragment de récepteur actif du point de vue
thérapeutique ; et/ou

- 'analyte est un composé chimique, de préférence une hormone, un peptide ou une protéine, une molécule
circulant dans le sang d’un animal ou d’un étre humain ou un biomarqueur, en particulier un marqueur tumoral ;
et/ou

- la molécule de détection transporte des moyens pour un marquage détectable, en particulier des moyens
pour une détection directe ou indirecte.

8. Procédé selon I'une quelconque des revendications 1 a 7, dans lequel I'analyte est une protéine et/ou dans lequel

les protéines dans I'échantillon ne sont pas dénaturées ou dénaturées de maniére irréversible.

9. Procédé selon I'une quelconque des revendications 1 a 8, dans lequel

- une étape de lavage est mise en oeuvre apres I'étape (i) ; ou
- aucune étape de lavage n’est mise en oeuvre apres I'étape (i) ; de préférence, aucune étape de lavage n’est
mise en oeuvre apres I'étape (i).

10. Procédé selon l'une quelconque des revendications 1 a 9, dans lequel :
- 'échantillon est un liquide, en particulier un liquide aqueux, du sang ou du sérum sanguin ; et/ou
- la concentration de I'analyte dans I'échantillon, en particulier dans le sang ou dans le sérum sanguin se situe

dans la plage de 1 pg/ml a 20 pg/ml, de préférence de 1 ng/ml a 10 wg/ml ; et/ou
- la molécule de liaison, en particulier un agent thérapeutique ou diagnostique, a été administré au sujet a partir
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duquel on préléve un échantillon.
Procédé selon I'une quelconque des revendications 1 a 10, dans lequel le procédé comprend le fait de :

- mettre en oeuvre I'étape (i) comme défini aux revendications 1 a 10;

- mettre en oeuvre I'étape (ii) comme défini aux revendications 1 a 10 ; et

- déterminer en outre - en 'absence d’'une molécule de piégeage - la quantité et/ou la concentration de I'analyte
libre dans I'échantillon, qui n’est pas lié a la molécule de liaison et, de maniére facultative, déterminer la quantité
et/ou la concentration et/ou le rapport de I'analyte lié a la molécule de liaison dans I'’échantillon.

Procédé selon I'une quelconque des revendications 1 a 11, dans lequel :

- la concentration et/ou la quantité totale de I'analyte fournissent une indication quant a I'absence, la présence
et/ou la gravité d’'une maladie d’'un patient ; et/ou

- la concentration et/ou la quantité totale fournissent une indication pour la réponse thérapeutique d’un patient
a un traitement, en particulier dans lequel le patient a été traité avec la molécule de liaison ; et/ou

- la quantité et/ou la concentration et/ou le rapport de I'analyte lié a la molécule de liaison dans I'échantillon
fournissent une indication quant a I'absence, la présence et/ou la gravité d’'une maladie d’un patient et/ou quant
a la réponse thérapeutique d’'un patient a un traitement, en particulier dans lequel le patient a été traité avec la
molécule de liaison ; et/ou

- le procédé est utilisé pour une thérapie de surveillance, en particulier dans une thérapie du cancer.

Kit ou composition approprié pour déterminer la quantité et/ou la concentration totale d’'un analyte dans un échantillon,
ledit échantillon comprenant en outre une molécule de liaison capable de se lier a I'analyte, comprenant :

a) une molécule de détection capable de former un complexe avec I'analyte ; et

b) une molécule de piégeage dirigée contre le site de liaison de la molécule de liaison ; et

c) lanalyte ; et

d) la molécule de liaison capable de se lier a I'analyte ; et

e) de maniére facultative, une molécule de capture transporte des moyens pour I'immobilisation de I'analyte ;

dans lequel la molécule de détection est différente de la molécule de liaison ; et

dans lequel I'analyte est différent de la molécule de piégeage ; et

dans lequel la molécule de détection est capable de former un complexe avec I'analyte uniquement lorsque I'analyte
n’est pas lié par la molécule de liaison ; et

dans lequel la molécule de piégeage est un anticorps ou une partie d’un anticorps active du point de vue fonctionnel
ou bien un récepteur ou un fragment de récepteur ;

en particulier, dans lequel le kit ou la composition est approprié pour son utilisation dans I'un quelconque des
procédés selon les revendications 1 a 12.

Utilisation d’un kit ou d’'une composition approprié pour déterminer la quantité et/ou la concentration totale d’un
analyte dans un échantillon, ledit échantillon comprenant en outre une molécule de liaison capable de se lier a
l'analyte :

- dans I'un quelconque des procédés selon les revendications 1 a 12 ; et/ou

- pour déterminer la quantité et/ou la concentration totale d’'un analyte dans un échantillon, de préférence dans
laquelle I'analyte est un biomarqueur et/ou I'échantillon est du sang ou du sérum sanguin ; et/ou

- pour déterminer la réponse thérapeutique d’un patient a un traitement, en particulier dans laquelle le patient
est traité avec la molécule de liaison ;

dans laquelle le kit ou la composition comprend :

a) une molécule de détection capable de former un complexe avec I'analyte ; et

b) une molécule de piégeage dirigée contre le site de liaison de la molécule de liaison ; et

c) de maniére facultative, 'analyte ; et

d) de maniére facultative, la molécule de liaison capable de se lier a I'analyte ; et

e) de maniére facultative, une molécule de capture transporte des moyens pour I'immobilisation de I'analyte ;
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dans laquelle la molécule de détection est différente de la molécule de liaison ; et

dans laquelle I'analyte est différent de la molécule de piégeage ; et dans laquelle la molécule de détection est
capable de former un complexe avec 'analyte uniquement lorsque I'analyte n’est pas lié par la molécule de liaison ; et
dans laquelle la molécule de piégeage est un anticorps ou une partie d’un anticorps active du point de vue fonctionnel
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ou bien un récepteur ou un fragment de récepteur.
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Fig. 2:

300000,0
w/o

3+M-2.38.37

250000,0

200000,0

150000,0

100000,0

50000,0

0,0

EKM Sng/mlAG  5ng/mlAG +
515 pg/ml
Drug

31



Fig. 3:

EP 3 066 469 B1

14000,0

12000,0

10000,0

8000,0

6000,0

4000,0

2000,0

0,0

Ow/o
Elehvi-2.38.37

EKM

Serym 7

Serum 7 + 515
ug/mi Drug

Serum B Serum 8+ 515
pg/mi Drug

32




EP 3 066 469 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Non-patent literature cited in the description

SALIMI-MOOSAVI et al. J Pharm Biomed Anal,
2010, vol. 51, 1128-1133 [0003]

LEE et al. AAPS J, 2011, vol. 13, 99-110 [0003]
SUZUKI et al. Biosci Biotechnol Biochem, 1999, vol.
63, 648-654 [0003]

Surface plasmon resonance for detection and meas-
urement of antibody-antigen affinity and kinetics. Cur-
rent Opinion in Immunology, 1993, vol. 5 (2), 282-286
[0028]

33

SCHRAEML M. et al. Methods in Molecular Biology,
2012, vol. 901, 171-181 [0031]

SEGE et al. PNAS, 1978, vol. 75 (5), 2443-2447
[0047]

PANY.etal. FASEBJ., 1995, vol. 9 (1),43-49[0047]
MORONEY et al. Future Oncol., 2009, vol. 5 (5),
591-600 [0053]



(57190 18 (% FAR) A (i)

RF(EFR)AGE)

LA IE (T FR)AGER)

FRI& B A

RN

IPCH 35
CPCH¥S

L 5E

H 2T SR
HAEREELE

BEX)
RRASRIE

SEMEXNERTZ  AEWAAR,

FEREETNED MU EEN/SRENSE , UKk 1' | N ' H '

patsnap

RATEZES FRETNESIMUNEEN/SREN T EZURESERXNETE , ASWMAR

EP3066469B1 NIF(nE)B 2017-10-11

EP2014792817 HiE A 2014-11-03
FRIZHNE

FRIZHARLA
FEXEFTRLA

BRYWHRAT
FREXSFRAT

SCHRAEML MICHAEL
ROESSLER MARKUS
GERG MICHAEL

SCHRAEML, MICHAEL
ROESSLER, MARKUS
GERG, MICHAEL

GO1N33/53 GO1N33/536
GO1N33/53 GO1N33/543

2013005218 2013-11-05 EP
2014002015 2014-06-11 EP

EP3066469A1

Espacenet



https://share-analytics.zhihuiya.com/view/1fc4026d-4a16-44cd-bea2-6e5cf1884de6
https://worldwide.espacenet.com/patent/search/family/051845410/publication/EP3066469B1?q=EP3066469B1

