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(57) Abstract: The present invention relates a to method for preparing a bio-
logical sample for use in an immunolabeling process. The invention also relates
to corresponding kits for use in the immunolabeling process. The method com-
prises the following steps: - labeling the biological sample with a labeling com-
ponent, the labeling component provided with a first enhancer antigen, and -
providing a first enhancer antibody, the first enhancer antibody selected to sole-
ly bind to the first enhancer antigen, wherein the first enhancer antigen is a non-
biological peptide containing one or more "non-natural” amino acids and is not
present in the immunolabeling process.
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METHOD FOR PREPARING A BIOLOGICAL
SAMPLE FOR USE IN AN IMMUNOLABELING PROCESS

TECHNICAL FIELD
The present invention generally relates to method for preparing a biological
sample for use in an immunolabeling process. The invention also relates to corresponding

kits for use in the immunolabeling process.

BACKGROUND OF THE INVENTION

In immunolabeling, antibodies are used for detection of molecules in
biological and non-biological samples. Antibodies are immunoglobulin (Ig) proteins that bind
with high specificity through its antigen-binding site to an antigen (target molecule). Each
antibody has two antigen-binding sites. Typically the antigen is a protein, but can be any
immunogenic agent such as a shorter amino acid sequence (peptide), polysacharide, lipid,
toxin etc. The part of the target molecule to which the antibody binds is called epitope.
Antibodies used for immunolabeling can be polyclonal or monoclonal. Polyclonal antibodies
are a heterogeneous mix of antibodies that recognize several epitopes of one target molecule,
while monoclonal antibodies show specificity for a single epitope. In general, monoclonal
antibodies gender more specific immunolabeling signals than polyclonal antibodies.

The final step in immunolabeling is detection of a signal from the antibodies
that has bound to the antigens in the sample. The signal is generated from some kind of
reporter molecule. The reporter molecule can either be directly attached to the primary
antibody, or attached to a secondary antibody that recognizes the primary antibody. Often
several reporter molecules are attached to each antibody molecule. The reporter molecules
used in immunolabeling vary depending on the nature of the detection method. The most
common reporter molecules are enzymes for chromogenic detection or fluorochromes for
fluorescence signals. Other examples are particles (e.g. gold particles, quantum dots),
phosphorescent compunds (e.g. carbocyanide dyes), radioactive compounds (e.g. 3H or 32P
labeled molecules) and transition metals (for mass spectrometry).

Immunolabeling can either be direct or indirect. The direct method is a one-
step immunolabeling method and involves a primary antibody that is labeled with a reporter
molecule. When the labeled primary antibody is added to a sample it binds to its
corresponding target antigen in the sample and reveals the location and/or amount of the

target molecule. Since the direct method utilizes only one step it is simple and rapid.
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However, in some applications, for example microscopy, the signal is often too weak and
needs to be amplified.

The indirect method is a two-step labeling method that results in signal
amplification. It involves a primary antibody (first step) that binds to the target molecule in
the sample and a labeled secondary antibody (second step) that binds to the primary antibody.
Since several secondary antibody molecules bind to each primary antibody molecule, the
signal is amplified. The secondary antibody is usually raised against the immunoglubolin
class of the animal species in which the primary antibody has been raised. For example, if the
primary antibody is a mouse IgG antibody, the secondary antibody is an anti-mouse IgG
antibody that recognizes all mouse antibodies of the IgG class.

Although the indirect method is beneficial when it comes to signal
amplification, it gives rise to unspecific signals due to unspecific binding of the secondary
antibody to endogenous antibodies present in the sample. In addition, it is also often desired
to further amplify the signal, especially in fluorescence microscopy where it is crucial to
override the autofluorescence of the tissue sample. One last amplification step can be
introduced by using a biotinylated secondary antibody and labeled streptavidin. Streptavidin
binds tightly to biotin and since several biotin molecules are conjugated to each biotinylated
antibody , amplification is achieved. However, biotin is also naturally present in biological
samples, which causes unspecific binding of streptavidin to the sample, unless the
endogenous biotin is blocked. Hence, an alternative signal amplifying system is desired that
(1) does not cause background signal from endogenous antibodies/biotin, and that (2) enables
more amplification steps.

So far only single immunolabeling has been described. Additional variants of
unspecific antibody cross-binding arise when using the indirect method for multi-
immunolabeling. By using primary antibodies made in different species, each primary
antibody can be detected with a corresponding secondary antibody that recognizes the Ig
class of the animal species of the primary antibody. For example if one primary antibody is
made in rat and the other is made in rabbit, these two primary antibodies can be detected with
one anti-rat and one anti-rabbit secondary antibody that are labeled with two different
reporter molecules, for example two different fluorochromes. However, because most
primary antibodies are made in a handful animal species (mostly mouse, rat, rabbit and goat),
the probability of ending up with two primary antibodies of the same antibody class (species)
greatly increases by each extra primary antibody that is included in the antibody panel for

multi-immunolabeling of a sample. In addition, care must also be taken for each secondary
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antibody in the antibody panel, so that none of them belong to the same antibody class as any
of the primary antibodies. Hence, because of this antibody cross-binding problem only a few
primary antibodies can be amplified using the indirect method. Since the present invention
does not cause antibody cross-binding it enables amplification of any number of primary

antibodies.

SUMMARY OF THE INVENTION

According to an aspect of the invention, the above is at least partly alleviated
by a method for preparing a biological sample for use in an immunolabeling process, the
method comprising labeling the biological sample with a labeling component, the labeling
component provided with a first enhancer antigen, and providing a first enhancer antibody,
the first enhancer antibody selected to solely bind to the first enhancer antigen, wherein the
first enhancer antigen is non-present in the immunolabeling process.

In accordance to the invention, a signal enhancer system for immunolabeling
enables an unlimited number of amplification steps on top of a labeling component, for
example being a primary antibody, without any antibody cross-binding. The absence of
antibody cross-binding also enables any number of different labeling components (e.g. the
labeling component and a plurality of additional labeling components, for example being
different primary antibodies) to be combined for multi-immunolabeling, regardless of what
animal species the primary antibodies are made from. The invention is based on carefully
chosen antigens that are used as unique tags and corresponding antibodies that are used for
detection of the tags. The antigens are chosen so that the antigen is non-present in the
immunolabeling process, i.e. not present in the biological sample and not present in reagents
that are used in sample processing or other added staining reagents.

As such, when introducing the labeling component provided with the first
enhancer antigen, the first enhancer antigen has not been previously introduced (or
comprised) in the immunolabeling process. Neither is a similar (identical, corresponding)
antigen to be introduced subsequently in the immunolabeling process. In addition, the antigen
should not be present in any further components used in the immunolabeling process, for
example including reporter molecule used in the immunolabeling process, such as
fluorochromes, chromogens, enzymes, etc. The antigen should furthermore not be present in
any antibody comprised with the sample or used with the immunolabeling process, and the

antigen should not be present in biotin or streptavidin.
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As mentioned above, the labeling component may preferably be a primary
antibody conjugated with the first enhancer antigen. Alternatively, the labeling component
may comprise a complex of a primary and a secondary antibody, the secondary antibody
conjugated with the first enhancer antigen. Accordingly, this will allow the inventive concept
to be used also in relation to already available direct and indirect methods of
immunolabeling.

Still further, it may in accordance to the invention be possible to arrange the
labeling component to comprise a complex of a biotinylated primary antibody and a
streptavidin composition. It should be understood that the expression “streptavidin
composition” should be interpreted broadly and to also include any streptavidin derivative,
such as avidin, NeutrAvidin, traptavidin, or any monovalent deratives of these compounds.
Advantages with using a monovalent streptavidin composition with only one functional
binding site for biotin, avoids antibody aggregations e.g. during a mixing step in a liquid
phase.

In a further possible embodiment according to the invention, the labeling
component is a non-antibody protein or a carbohydrate with binding affinity for a certain
structure in the sample. This may for example provide for the possibility of amplifying
signals of different lectin molecules that are used to label certain cell types or phalloidin that
are used to label actin cytoskeleton.

As understood from the above, the concept of the invention relies on the fact
that the first enhancer antigen is not comprised with the sample or any reagents used in the
immunolabeling process. The antigen may as such in accordance to some embodiments be
seen as non-functional in relation to the sample, or in relation to immunolabeling process.
Thus, it could be possible to consider using an antigen that is present on functional molecules
in nature, however not in relation to the sample and/or the immunolabeling process. For
example, some antigens present on molecules in bacteria or plants may be suitable. In some
embodiments the antigen may be defines as being non-biological and non-present in
mammalian species, however this is not a necessity in relation to the present invention.

In a preferred embodiment of the invention, the antigen may be formed from an
artificially formulated peptide sequences that are not present in any proteins in nature, and
thereby the artificial peptides may serve as unique antigens that are not present in any
biological sample. Such non-biological peptides can be designed using protein sequence
databases, such as the universal proteome database. The non-biological peptides may also be

formed by inducing specific 3D structures, such as cyclic ring formations within the peptide.
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Furthermore, the non-biological peptides may be allopeptides, i.e. peptides containing one or
more ‘non-natural’ amino acids. Non-natural amino acids in this context means amino acids
that are not among the 20 standard amino acids that form proteins in mammals. Non-natural
amino acids are either not occurring in nature, or occurring in nature but not naturally
occurring within proteins. Examples of non-natural amino acids are cyclohexylalanine,
1,2,3,4-tetrahydro-isoquinoline-3-carboxylic acid, amino-isobutyric acid, statine, 3,4-
dihydroxyphenylalanine, and 3,3-diphenyl-L-alanine.

The non-biological peptides may then be used for forming the first enhancer antigen
and for subsequent generation of a corresponding first enhancer antibody for use in relation
to the present invention.

In accordance to the invention, the enhancer antigens may be other molecules
than peptides/proteins (such as for example carbohydrates, etc. as is well known for skilled
addressee) and the enhancer antibodies used in the inventive process may be either
monoclonal antibodies or polyclonal antibodies, depending in the cost and generation
method.

As mentioned above, the inventive concept may be used for amplification, and
thus the first enhancer antibody may in one embodiment be conjugated with a second
enhancer antigen, wherein the second enhancer antigen is non-present in the immunolabeling
process and different from the first enhancer antigen, the method further comprising the step
of providing a second enhancer antibody, the second enhancer antibody selected to solely
bind to the second enhancer antigen. The unlimited amplification will, as understood based
on the above, allow for the second enhancer antibody to possibly be conjugated with a third
enhancer antigen, the third enhancer antigen being non-present in the immunolabeling
process and different from either of the first and the second enhancer antigen. The process
may of course continue with a “chain” of further antigens/antibodies.

For immunolabeling methods in which the primary antibody (or other primary
labeling component) is firmly tethered to a solid phase, such as immunohistology or ELISA,
an enhancer chain with unlimited steps can be constructed with only two different enhancer
antigens and enhancer antibodies. In this embodiment the first enhancer antibody is
conjugated with the second enhancer antigen, and the second enhancer antibody is
conjugated with the first enhancer antigen. By sequentially in cycles adding the first enhancer
antibody (conjugated with the second antigen) and the second enhancer antibody (conjugated
with the second first antigen) to the sample, an amplification chain will be formed. A feature

of this cyclic enhancer system is that the added enhancer antibody also can bind in a reverse
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manner through its conjugated antigen to the previous enhancer antibody, because each
antibody has two antigen-binding sites, as will be further discussed below in relation to the
detailed description. This ‘reverse’ binding generates extra amplification.

It is preferred to allow the “last” enhancer antibody in the chain to be labeled
with a reporter molecule (or molecules). Accordingly, the first as well as any further
enhancer antibody may be provided with the reporter molecule. It is also possible to double-
label the enhancer antibodies with both an enhancer antigen and a reporter molecule, thereby
each enhancer antibody in the amplification chain carries reporter molecules. The reporter
molecules can be directly attached to the antibody or to the enhancer antigen. In order not to
sterically interfere with the antigen the reporter molecule may be conjugated to the antigen
via a so called linker molecule (spacer). The reporter molecule is typically selected from a
group comprising a fluorochrome, an enzyme, a peptide, quantum dots, and a transition
metal. Other known or future reporter molecules are possible and within the scope of the
invention, such as for example an oligonucleotide. The reporter molecule(s) are typically
used in a subsequent detection/analysis process, such as for example by illumination of the
biological sample under a microscope to detect a light from a fluorochrome. In such an
embodiment the reporter element is preferably a fluorochrome.

The inventive concept has been described in relation to the use of a
single labeling component used for labeling the biological sample. However, since the first
enhancer antigen as selected in accordance to the inventive concept does not bind any
labeling components, including antibodies, streptavidin or proteins used for labeling, the
inventive concept may also be used in a multi-immunolabeling process, where more than one
labeling component is used for labeling the biological sample. Accordingly, in an
embodiment of the invention the method further comprises labeling the biological sample
with an additional labeling component, the additional labeling component provided with an
additional first enhancer antigen, and providing an additional first enhancer antibody, the
additional first enhancer antibody selected to solely bind to the additional first enhancer
antigen, wherein the additional first enhancer antigen is non-present in the immunolabeling
process. Thus, the inventive concept will essentially allow for the immunolabeling of a
biological sample with an unlimited number of labeling components.

As the first enhancer antigens/first enhancer antibodies used in the multi-
immunolabeling process are selected to be different from each other (as well as not
previously or subsequently present in the immunolabeling process), the inventive concept

allows for the use of a single first enhancer antibody for each of the different labeling
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components. The inventive concept also allows for the use of a chain of enhancer antibodies
as discussed above. In any case, it is preferred, as above, that the last antibody in the chain is
provided with a reporter molecule. In the present embodiment provided in relation to a multi
color immunolabeling process, it is of course preferred that the reporter molecules are
selected to generate different signals that can be separated in a subsequent analysis process.

According to another aspect of the invention there is provided a kit for use in
an immunolabeling process, the kit comprising a first enhancer antibody, and a first enhancer
antigen conjugated to a labeling component to be used for labeling a biological sample,
wherein the first enhancer antibody is selected to solely bind to the first enhancer antigen, the
first enhancer antigen being non-present in the immunolabeling process.

As understood, the kit may be arranged such that labeling component is a
primary antibody conjugated with the first enhancer antigen, such that the labeling
component comprises a complex of a primary and a secondary antibody, the second antibody
conjugated with the first enhancer antigen, or such that the labeling component comprises a
complex of a biotinylated primary antibody and a streptavidin composition, the streptavidin
composition conjugated with the first enhancer antigen. Similarly, a chain of antibodies may
be formed.

In accordance to the invention, it may also be possible to arrange the kit to
comprise a plurality of different first enhancer antibodies selected as discussed above,
specifically allowing for use in a multi-immunolabeling process. The kit according to the
invention may also comprise the above discussed labeling component provided with the first
enhancer antigen, e.g. the primary antibody conjugated with the first enhancer antigen, etc.

According to still another aspect of the invention there is provided a kit for use
in an immunolabeling process, the kit comprising a first enhancer antibody, wherein the first
enhancer antibody is selected to solely bind to a first enhancer antigen of a labeling
component to be used for labeling a biological sample, the first enhancer antigen being non-
present in the immunolabeling process, and an additional first enhancer antibody, wherein the
additional first enhancer antibody is selected to solely bind to an additional first enhancer
antigen of an additional labeling component to be used for labeling of the biological sample,
the additional first enhancer antigen being non-present in the immunolabeling process, the
first enhancer antigen being different from the additional first enhancer antigen. This is
further elaborated below in the detailed description of the invention.

Still further, in another aspect of the invention there is provides a kit for use in

an immunolabeling process, the kit comprising a first enhancer antibody conjugated with a
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second enhancer antigen, wherein the first enhancer antibody is selected to solely bind to a
first enhancer antigen of a labeling component to be used for labeling a biological sample, the
first and the second enhancer antigens being non-present in the immunolabeling process. This
is further elaborated below in the detailed description of the invention.

Further features of, and advantages with, the present invention will become
apparent when studying the appended claims and the following description. The skilled
addressee realize that different features of the present invention may be combined to create
embodiments other than those described in the following, without departing from the scope

of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The various aspects of the invention, including its particular features and
advantages, will be readily understood from the following detailed description and the
accompanying drawings, in which:

Fig. 1 conceptually illustrates the method steps according to the invention,

Fig. 2 shows signal amplification during immunolabeling of a sample using an
enhancer chain in accordance to a preferred embodiment of the invention,

Figs. 3A and 3B shows different example of alternative cyclic amplification
based on two enhancer antibodies, and

Fig. 4 shows multi-immunolabeling of a sample in accordance to the

invention.

DETAILED DESCRIPTION

The present invention will now be described more fully hereinafter with
reference to the accompanying drawings, in which currently preferred embodiments of the
invention are shown. This invention may, however, be embodied in many different forms and
should not be construed as limited to the embodiments set forth herein; rather, these
embodiments are provided for thoroughness and completeness, and fully convey the scope of
the invention to the skilled addressee. Like reference characters refer to like elements
throughout.

Referring now to the drawings and to Fig. 1 in particular, there is exemplified
a process of preparing a biological sample 102 for use in an immunolabeling process. As a
first step, a first enhancer antigen is selected in accordance to the criteria defined in

accordance to the invention. That is, the first enhancer antigen should be previously (or
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subsequently) non-present in the immunolabeling process. Accordingly, the first enhancer
antigen should not be present in the biological sample and not present in reagents that are
used in sample processing or staining reagents. In addition, the antigen should not be present
in any further components used in the immunolabeling process, for example including
reporter molecule used in the immunolabeling process, such as fluorochromes, chromogens,
enzymes, etc. The antigen should furthermore not be present in any antibody comprised with
the sample or used with the immunolabeling process, and the antigen should not be present in
biotin or streptavidin.

The selection process for the first enhancer antigen may be such that it is
formed, S1, from a preselected peptide sequence 104, for example artificially formulated in a
computerized process. The process for selecting the peptide sequence 104 as well as the
formation of the first enhancer antigen from such a preselected peptide sequence involves
numerous steps being well known to the skilled addressee and are therefore not further
discussed. The antigen may also be non-peptide molecules.

Once the first enhancer antigen successfully has been formed, two separate
steps are taken, including generating, S2, of a first enhancer antibody based on the first
enhancer antigen, and providing, S3, a labeling component that is tagged with the first
enhancer antigen. The generation process for the first enhancer antigen and first enhancer
antibody also includes a plurality of steps known to the skilled addressee, including for
example choice of immunogenic antigen, adjuvants, host animal, immunization, antibody
selection, antibody purification, etc.

As discussed above, the labeling component may for example be a primary
antibody, where the first enhancer antigen has been conjugated with the primary antibody.
The primary antibody binds directly to a target antigen comprised with the biological sample
102, once being introduced with the biological sample 102. Hence, the primary antibody is
selected dependent on what type of target antigen comprised with the biological sample 102
that subsequently is to be detected/analyzed in e.g. an immunofluorescence process. As
discussed, the primary antibody has been conjugated with the first enhancer antigen, and the
first enhancer antibody has been generated based on the same first enhancer antigen. Thus,
once the first enhancer antibody is introduced to the biological sample 102, the first enhancer
antibody will solely bind to the first enhancer antigen provided with the first enhancer
antigen.

The first enhancer antibody may be utilized in different ways dependent on the

application at hand, as will be exemplified in Figs. 2 — 4. For example, and as is illustrated in
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Fig. 2, it may in accordance to the invention be possible to form an enhancer chain for
“amplifying” the detection of a target antigen 202 in the biological sample 102,

As is shown in Fig. 2, the enhancer chain may comprise a plurality of
enhancer steps, 1.e. where the first enhancer antibody has been provided (conjugated) with a
second enhancer antigen selected and formed in a similar process as discussed above, as well
as again taking into account the criteria set for the selection of antigen. The enhancer chain
could thus be arranged to include an in essence unlimited number of enhancer steps, e.g.
second, third, fourth, etc., enhancer antibody/antigen forming an expanding “tree structure”.

As discussed above, it is desirable to provide the last enhancer antibody in the
chain (in Fig. 2 being the third enhancer antibody) with a reporter molecule, such as for
example a fluorochrome. Other reporter molecules are possible, including for example an
enzyme, a peptide, quantum dots, or a transition metal. Providing an antibody with a reporter
molecule such as a fluorochrome is process known to the skilled addressee. As earlier
discussed, it is also possible to provide all enhancer antibodies in the chain with reporter
molecules, by double-conjugating enhancer antibodies with both antigen- and reporter
molecules. This increases the signal amplification.

Figs. 3A and 3B shows an alternative antigen/antibody arrangement where the
expanding tree structure is formed from only two different enhancer antibodies. In this
embodiment the first enhancer antibody is conjugated with the second enhancer antigen, and
the second enhancer antibody is conjugated to the first enhancer antigen. The first and second
enhancer antibodies are then sequentially in cycles added to the sample, which will create an
amplification chain. It should be understood that the cycling may be aborted “halfway
through”, i.e. every half cycle, such as 1.0 cycle, 1.5 cycles, 2.0 cycles, 2.5 cycles, etc.

It should further be understood that the illustration provided in relation to Fig.
3 A shows a reverse binding scheme, which further increases the amplification.

Turning now to Fig. 4, where the biological sample 102 has been prepared in
accordance to a multi-immunolabeling process, where a first 302, a second 304 and a third
306 target antigen is to be subsequently detected/analyzed.

In a similar manner as discussed above, a primary antibody is selected for each
of the target antigens 302, 304, 306, in Fig. 3 denoted as primary antibodies A, B and C. A
first enhancer antigen 1A is formed and provided with the primary antibody A, a first
enhancer antigen 1B is formed and provided for the primary antibody B, etc. Similarly,
corresponding first enhancer antibodies are generated for each of the first enhancer antigens

1A, 1B, IC.
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Each of the first enhancer antibodies are provided with a different reporter
molecule, such as with different fluorochromes generating lighting within different
wavelength ranges, thus making detection and analysis of each of the target antigens 302,
304, 306 possible. It would of course be possible, and within the scope of the invention, to
form enhancer chains for each of the target antibodies 302, 304, 306, in a similar manner as
shown in Fig. 2. Also, the concept discussed above e.g. in relation to Figs. 2 and 3 could of
course be combined with known multi-immunolabeling processes, e.g. where the reporter
molecules are on one or a plurality of primary antibodies, secondary antibodies or
streptavidin (i.e. “prior-art” direct and indirect immunolabeling methods), and the concept
involving the inventive enhancer antigens/antibodies are used for detection of one or a
plurality of additional target antigens of the biological sample (still taking into consideration
the antigen selection criteria as defined in accordance to the invention).

Based on the above explanation and elaboration, it should be apparent for the
skilled addressee that it is advantageous to prepare an immunolabeling kit for use in
preparing of a biological sample. The kit should in accordance to the invention comprise a
first enhancer antibody, where the first enhancer antibody is selected to solely bind to a first
enhancer antigen of a labeling component to be used for labeling a biological sample, the first
enhancer antigen being non-present in the immunolabeling process. The kit may of course
comprise a plurality if first enhancer antibodies formed in accordance to the above discussion
and each being based on a specifically selected first enhancer antigen. Each of the enhancer
antibodies may be provided with a reporter molecule, or each provided with a second
enhancer antigen for allowing the formation of a plurality of enhancer chains as discussed
above.

In summary, the present invention relates to a method for preparing a
biological sample for use in an immunolabeling process, the method comprising labeling the
biological sample with a labeling component, the labeling component provided with a first
enhancer antigen, and providing a first enhancer antibody, the first enhancer antibody
selected to solely bind to the first enhancer antigen, wherein the first enhancer antigen is non-
present in the immunolabeling process.

The invention is based on the understanding that a signal enhancer system may
be provided for immunolabeling that allows an unlimited number of amplification steps on
top of a labeling component, for example being a primary antibody, without any antibody
cross-binding. The absence of antibody cross-binding also enables any number of different

labeling components (e.g. the labeling component and a plurality of additional labeling
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components, for example being different primary antibodies) to be combined for multi-
immunolabeling, regardless of what animal species the primary antibodies are made from.
The invention is based on carefully chosen antigens that are used as unique tags and
corresponding antibodies that are used for detection of the tags. The antigens are chosen so
that the antigen is non-present in immunolabeling process, i.e. not present in the biological
sample and not present in reagents that are used in sample processing or staining reagents.
Although the figures may show a specific order of method steps, the order of
the steps may differ from what is depicted. Also two or more steps may be performed
concurrently or with partial concurrence. Such variation will depend on designer choice. All
such variations are within the scope of the disclosure. Additionally, even though the
invention has been described with reference to specific exemplifying embodiments thereof,
many different alterations, modifications and the like will become apparent for those skilled
in the art. Variations to the disclosed embodiments can be understood and effected by the
skilled addressee in practicing the claimed invention, from a study of the drawings, the
disclosure, and the appended claims. Furthermore, in the claims, the word "comprising" does
not exclude other elements or steps, and the indefinite article "a" or "an" does not exclude a

plurality.
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CLAIMS

1. A method for preparing a biological sample for use in an immunolabeling
process, the method comprising:

- labeling the biological sample with a labeling component, the labeling
component provided with a first enhancer antigen, and

- providing a first enhancer antibody, the first enhancer antibody selected to
solely bind to the first enhancer antigen,
wherein the first enhancer antigen is non-present in the immunolabeling process, and the first

enhancer antigen is a non-biological peptide,

wherein:

- the non-biological peptide is formed by inducing 3D structures within the
peptide, or

- the non-biological peptide is an allopeptide.
2. The method according to claim 1, wherein the labeling component is a primary

antibody conjugated with the first enhancer antigen.

3. The method according to any one of claims 1 and 2, wherein the labeling
component comprises a complex of a primary and a secondary antibody, the second antibody

conjugated with the first enhancer antigen.

4. The method according to any one of claims 1 and 2,

wherein the labeling component comprises a complex of a biotinylated
primary antibody provided with a streptavidin composition, or

wherein the labeling component comprises a complex of a primary antibody
and a biotinylated secondary antibody provided with a streptavidin composition,

wherein the streptavidin composition is conjugated with the first enhancer

antigen.

5. The method according to claim 4, wherein the streptavidin composition is a

monovalent streptavidin composition.
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6. The method according to any one of claims 1 and 2, wherein the labeling
component is a non-antibody protein or a carbohydrate with binding affinity for a certain

structure in the sample.

7. The method according to any one of the preceding claims, wherein the first
enhancer antibody is conjugated with a second enhancer antigen, wherein the second
enhancer antigen is non-present in the immunolabeling process and different from the first
enhancer antigen, the method further comprising:

- providing a second enhancer antibody, the second enhancer antibody selected

to solely bind to the second enhancer antigen.

8. The method according to any one of claims 1 — 6, wherein the first enhancer

antibody is labeled with a reporter molecule.

0. The method according to claim 7, wherein the second enhancer antibody is
labeled with a reporter molecule or conjugated with a third enhancer antigen, the third
enhancer antigen being non-present in the immunolabeling process and different from either

of the first and the second enhancer antigen.

10. The method according to claim 7, wherein at least one of the first and the

second enhancer antibody is further conjugated with a reporter molecule.

11. The method according to any one of claims 8 — 10, wherein the reporter
molecule is selected from a group comprising a fluorochrome, an enzyme, a peptide,

quantum dots, and a transition metal.

12. The method according to any one of claims 8 — 10 , wherein the reporter

molecule is an oligonucleotide.

13. The method according to any one of claims 1 and 2, further comprising:

- labeling the biological sample with an additional labeling component, the
additional labeling component provided with an additional first enhancer antigen, and

- providing an additional first enhancer antibody, the additional first enhancer

antibody selected to solely bind to the additional first enhancer antigen,
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wherein the additional first enhancer antigen is non-present in the immunolabeling process.

14. The method according to claim 1, further comprising:

- providing a first enhancer antibody conjugated with a second enhancer
antigen, wherein the first enhancer antibody specifically binds to the first enhancer antigen,
and

- providing a second enhancer antibody conjugated with the first enhancer
antigen, wherein the second enhancer antibody specifically binds to the second enhancer
antigen,
wherein the conjugated first and second enhancer antibodies sequentially in cycles are added

to the biological sample for forming an amplification tree.

15. A kit for use in an immunolabeling process, the kit comprising:

- a first enhancer antibody, and

- a first enhancer antigen conjugated to a labeling component to be used for
labeling a biological sample, wherein the first enhancer antibody is selected to solely bind to
the first enhancer antigen, the first enhancer antigen being non-present in the immunolabeling

process.

16. A kit for use in an immunolabeling process, the kit comprising a first enhancer
antibody, wherein the first enhancer antibody is selected to solely bind to a first enhancer
antigen of a labeling component to be used for labeling a biological sample, the first enhancer
antigen being non-present in the immunolabeling process, and an additional first enhancer
antibody, wherein the additional first enhancer antibody is selected to solely bind to an
additional first enhancer antigen of an additional labeling component to be used for labeling
of the biological sample,
wherein the additional first enhancer antigen is non-present in the immunolabeling process,
the first enhancer antigen being different from the additional first enhancer antigen, and the
first enhancer antigen is a non-biological peptide,
wherein:

- the non-biological peptide is formed by inducing 3D structures within the
peptide, or

- the non-biological peptide is an allopeptide.
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17. The kit according to claim 16, wherein the labeling component is a primary
antibody conjugated with the first enhancer antigen, and/or wherein the additional labeling

component is a primary antibody conjugated with the additional first enhancer antigen.

18 The kit according to any one of claims 16 and 17, wherein the labeling
component comprises a complex of a primary and a secondary antibody, the secondary
antibody conjugated with the first enhancer antigen, and/or wherein the additional labeling
component comprises a complex of a primary and a secondary antibody, the secondary

antibody conjugated with the additional first enhancer antigen.

19. The kit according to any one of claims 16 — 18, wherein the labeling
component comprises a complex of a biotinylated primary antibody and a streptavidin
composition, the streptavidin composition conjugated with the first enhancer antigen, and/
or wherein the additional labeling component comprises a complex of a biotinylated primary
antibody and a streptavidin composition, the streptavidin composition conjugated with the

additional enhancer antigen.

20. The kit according to claim 16, wherein:

- a first enhancer antibody is conjugated with a second enhancer antigen, the
first enhancer antibody generated to specifically bind to the first enhancer antigen,

- a second enhancer antibody conjugated with the first enhancer antigen, the
second enhancer antibody generated to specifically bind to the second enhancer antigen, and

- the conjugated first and second enhancer antibodies sequentially in cycles are

added to the biological sample for forming an amplification tree.

21. A kit for use in an immunolabeling process, the kit comprising a first enhancer
antibody conjugated with a second enhancer antigen, wherein the first enhancer antibody is
selected to solely bind to a first enhancer antigen of a labeling component to be used for
labeling a biological sample, the first and the second enhancer antigens being non-present in

the immunolabeling process.

22. The kit according to claim 21, wherein the second enhancer antigen can be

detected by a second enhancer antibody.
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23. The kit according to any one of claims 21 and 22, wherein the labeling

component is a primary antibody conjugated with the first enhancer antigen.

24, The kit according to any one of claims 21 - 23, wherein the labeling
component comprises a complex of a primary and a secondary antibody, the secondary

antibody conjugated with the first enhancer antigen.

25. The kit according to any one of claims 21 - 24, wherein the labeling
component comprises a complex of a biotinylated primary antibody and a streptavidin

composition, the streptavidin composition conjugated with the first enhancer antigen.



WO 2017/204729 PCT/SE2017/050542

1/5

104

/

o-0-0-0-0-0-0
Peptide sequence

e

Form first
enhancer antigen
/83
Labeling component
provided with
_ first enhancer
Generate first antigen
enhancer
antibody 102
% (—
S2 Sample

Fig. 1



PCT/SE2017/050542

WO 2017/204729

2/5

z bi4

404 W

a|dwes [eaibojoiq
ayj ur usbnue j1obie|

Apoqnue Aiewlid

\

usbnue
Joaueyue puz
Apoqiue
usbnue  J8dUBYUS puZ
Jooueyus pig

Apoqnue
Jaoueyus pig

aLLI0IY20.10N|

usbnue
Jooueyua js|

Apoqgnue
Jaoueyue js| W

ureyo
Jeoueyug

o}



PCT/SE2017/050542

WO 2017/204729

3/5

vE U\ = ojdwes ur uebiue jobie| \ Apoqnue Aewiud

404 W

usbnue uabnue
Jaoueyus Js
Apognue yuo jsi X Jaosueyue Js|
g %% )
JgoueyUS puz O &5
P SO ATATA A FRIK P
e wowowow%howooi
< KKK
uabnue Buipuiq / W % meSm?.
Jooueyus pug mmg.m\,wm
uebgue 2N
Jeoueyus S| ]
5
<
v%
D>
0
Apoqiue L5
Jaoueyus pug Apoqnue

Jaoueyus Js|

o}



WO 2017/204729 PCT/SE2017/050542

4/5

Amplification
branches

—

102 Primary antibody Target antigen in sample
\

Fig. 3B



PCT/SE2017/050542

WO 2017/204729

b4

ojdwes [eaibojoiq

oy ur o usbnue jobie; 0 Apoqnue Aewd
m \ P0EN__~

o}

v Apoquue Aiewld
e —

\ g Apoqnue Aiewlid

90¢€

ojdwes [eaibojoiq /

oy} ur g usbnue jobie|

0 8uwo.Jy20.ion|

oy} ui v usbnue jobie|

g awlo.iysoion|4

usbnue

g/dwes [eoibojoIq Jeoueyu9 Js|

Apoqnue
Jaoueyus Js|

v awo.iysoion|



INTERNATIONAL SEARCH REPORT

International application No.

PCT/SE2017/050542

A CLASSIFICATION OF SUBJECT MATTER

IPC: see extra sheet

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC: CO7K, GO1N

Minimum documentation searched (classification system followed by classification symbols)

SE, DK, FI, NO classes as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, PAJ, WPI data, BIOSIS, CHEM ABS Data, COMPENDEX, EMBASE,

MEDLINE
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X SE 1550041 A1 (PER FOGELSTRAND), 20 July 2016 (2016- | 15, 21-25
07-20); whole document; page 6, line 14 - line 21; page 4, line
2 - line 4; figure 2; claim 5
P, X 1-14, 16-20
X US 20080167243 A1 (SCHULTZ PETER ET AL), 10 July 2008 | 16-20
(2008-07-10); paragraphs [0185], [0193]-[0194], [0232]-[0236];
claims
A 1-15, 21-25

|:| Further documents are listed in the continuation of Box C.

& See patent family annex.

* Special categories of cited documents:

«pA” document defining the general state of the art which is not
considered to be of particular relevance

“E”  earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

S-102 42 STOCKHOLM
Facsimile No. + 46 8 666 02 86

03-08-2017 04-08-2017

Name and mailing address of the ISA/SE Authorized officer

Patent- och registreringsverket .

Box 5055 Patrick Andersson

Telephone No. + 46 8 782 28 00

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.
PCT/SE2017/050542

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L |:| Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. DX Claims Nos.: parts of claims 1-14 and 16-20
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

In claims 1 and 16 the wording in “the non-biological peptide is formed by inducing
o

3. |:| Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No.III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. |:| As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

|:| The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
PCT/SE2017/050542

Continuation of: Box No. Il

3D structures in the peptide” is unclear. The description does not indicate how to form the
3D structure or if said formation is part of the method or independent thereof. Further, the
description is silent on which 3D structures that can be regarded as non-biological, except
for the example of cyclic peptides. Since cyclic peptides can appear in nature the reference
to cyclic peptides is a not a limitation to “non-biological”. Therefore, the wording has neither
been searched nor examined.

The term “allopeptide” in claims 1 and 16 and the present application have a well-
established meaning in immunology and said meaning is quite different from that used in
the present application, thus the use of said term renders the claims unclear. The search
has been directed towards non-biological peptides containing one or more “non-natural”
amino acids i.e. amino acids not among the 20 standard amino acids found in proteins of
mammals, as defined in the present description page 5, line 1-3. This limitation in search
and examination effects also the claims dependent claims 2-14 and 17-20.

Form PCT/ISA/210 (extra sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/SE2017/050542

SE 1550041 A1 20/07/2016 SE 538541 C2  13/09/2016

WO 2016118065 A1 28/07/2016

us 20080167243 A1 10/07/2008 AU 2002256292 B2  06/12/2007
AU 2002303431 C1  06/03/2008
CA 2443757 A1 31/10/2002
CA 2444098 A1 31/10/2002
DK 1456360 T3  31/08/2015
DK 2322631 T3  12/01/2015
DK 2128246 T3  12/05/2014
DK 1490483 T3  07/09/2015
EP 2796546 A1 29/10/2014
ES 2464532 T3  03/06/2014
HK 1065065 A1 29/04/2016
HK 1203558 A1 30/10/2015
HK 1158259 A1 31/07/2015
HK 1069848 A1 29/04/2016
IL 158419 A 30/05/2013
IL 196762 A 31/03/2015
IL 196714 A 31/10/2013
IL 187588 A 30/11/2011
JP 5766925 B2  19/08/2015
JP 2013255502 A 26/12/2013
JP 2011030571 A 17/02/2011
JP 2009132704 A 18/06/2009
JP 2009077731 A 16/04/2009
JP 2005502322 A 27/01/2005
JP 2004537984 A 24/12/2004
JP 2016112021 A 23/06/2016
MX PA03009566 A 06/12/2004
MX PA03009563 A 06/12/2004
us 8012739 B2  06/09/2011
us 7915025 B2  29/03/2011
us 7713721 B2  11/05/2010
us 7638300 B2  29/12/2009
us 7368275 B2  06/05/2008
us 7354761 B2  08/04/2008
us 7083970 B2  01/08/2006
us 7045337 B2  16/05/2006
us 20130309720 A1 21/11/2013
us 20120202243 A1 09/08/2012
us 20120101006 A1 26/04/2012
us 20110027867 A1 03/02/2011

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/SE2017/050542

20090227002 A1
20090068717 A1
20090053791 A1
20080261311 A1
20080227152 A1
20080166783 A1
20070117184 A1
20060234367 A1
20060233744 A1
20060063244 A1
20050250183 A1
20050208536 A1
20030108885 A1
20030082575 A1
9163271 B2
8183012 B2
8173392 B2
8173364 B2
8114648 B2
8030074 B2
02085923 A2
02086075 A2

10/09/2009
12/03/2009
26/02/2009
23/10/2008
18/09/2008
10/07/2008
24/05/2007
19/10/2006
19/10/2006
23/03/2006
10/11/2005
22/09/2005
12/06/2003
01/05/2003
20/10/2015
22/05/2012
08/05/2012
08/05/2012
14/02/2012
04/10/2011
31/10/2002
31/10/2002

Form PCT/ISA/210 (patent tamily annex) (January 2015)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/SE2017/050542

Continuation of: second sheet
International Patent Classification (IPC)
GO1N 33/53 (2006.01)

GO1N 33/58 (2006.01)
CO7K 19/00 (2006.01)

Form PCT/ISA/210 (extra sheet) (January 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report

