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[0004] Aside from mere separation of target molecules from a sample, affinity

chromatography provides a means of examining binding interactions between potential
ligands and target molecules. Detecting target-ligand binding can be challenging.
Techniques for detecting ligand-target complexes have been developed, e.g. radiolabelling
and immunological methods (see, for example, U.S. Patent 5,834,318, International Patent
Application WO 01/40265, and U.S. Patent Application 09/453,115). However, currently
available detection techniques have potential drawbacks, namely modification of the target
through radiolabel attachment, interference from ligand-target-detection system interactions,
and the ability to detect only a limited number of targets for which detection systems
already exist.

[0005]  In view of the above, there remains a need in the art for a method of detecting
target-ligand binding that avoids modification of the target for detection, enables detection
of a target separated from a ligand and identification of the ligand, and allows detection of
the target via its biological, biochemical or chemical activity. The invention provides such
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target that binds to a ligand.

DETAILED DESCRIPTION OF THE INVENTION
[0008] The invention provides a methodology to detect simultaneously a target molecule,
following its separation from a sample, and, optionally, to provide identification of a ligand
that binds specifically to the target. In particular, the invention provides a method of
characterizing a target that binds to a ligand. The method comprises (i) providing one or
more ligands, wherein each ligand is attached to a support to form one or more ligand-
support complexes, (ii) contacting the ligand-support complexes with one or more targets
under conditions that allow at least one target to bind to at least one ligand-support
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of multiple, independent targets. Yet another advantage of the invention is that the
biological, biochemical, and chemical activity of the target can be maintained, if desired.
Transfer conditions can be advantageously controlled to transfer a subpopulation of the
bound target at any one time, to identify specific elution conditions of targets, or to
selectively transfer target isotypes. Indeed, by varying elution conditions, it is possible to
distinguish between molecular or biological entities that are substantially identical in
chemical or primary structure or enantiomers and, therefore, exhibit different three-
dimensional or tertiary structure. Moreover, it is also possible to identify ligands that
specifically bind to active sites on a target molecule by transferring the target to a second

matrix using transfer buffer containing molecules that compete for binding to the active site.




di nrensional or tertiary structure. Mreover, it is also possible to
identify ligands that specifically bind to active sites on a target
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In this regard, the plasma protein can be an infectious PrPsc prion protein.

[0011] The target of the inventive method can be obtained from any source. A sample
comprising the target can be a complex solution, such as extracts of soil, air, water, food,
swabs for evaluating environmental contamination, intermediate or end-stage chemical
reaction mixtures, and the like. The sample comprising the target can be a chemical or
synthetic mixture and can be present in a combinatorial library and/or present in organic
solvents under extreme conditions of pressure, temperature, etc. Preferably, the targets are
present in or isolated from a biological fluid. By “biological fluid” is meant any aqueous
solution that is derived from a prokaryotic or eukaryotic organism. The biological fluid can
be obtained directly from the prokaryotic or eukaryotic organism, such as blood, lymph,
tears, saliva, perspiration, and urine. Alternatively, the biological fluid can be obtained by
culturing cells of the organism, such as fermentation broth and cell culture medium.
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i sol at edrebpamzibdafoitgloriginabyapdet i cal |y produced materials. The ligand can
be endogenous or exogenous to a prokaryote or eukaryote, e.g. Dbacteria, a
finmgus, yeast, plant, or a manmal. Suitable |igands for the inventive
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b10 oglcal chemical, or b1ochem1ca1 entity, such as a compound, molecule or cell that
binds to a target. The ligand can be isolated from natural or synthetically produced
materials. The ligand can be endogenous or exogenous to a prokaryote or eukaryote, e.g.
bacteria, a fungus, yeast, plant, or a mammal. Suitable ligands for the inventive method
include, but are not limited to, amino acids, peptides, nucleic acids, antibody preparations
(e.g., antibody fragments, chemically-modified antibodies, and the like), carbohydrates,
sugars, lipids, organic molecules, and combinations thereof, all of which can be putative
therapeutic agents for the prevention or treatment of biological dysfunction.
[0014] Organic molecules include, for example, synthetic organic compounds typically
employed as pharmacotherapeutic agents. Such molecules are, optionally, mass-produced
by combinatorial synthetic methods or, more specifically, by strategic syntheses devised to
arrive at specific molecules. Likewise, organic molecules also include natural products and
analogues, whether extracted from their natural environment or strategically synthesized.
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inventive method can simultaneously characterlze and/or identify multiple targets found in a

single sample. In this regard, the ligand(s) or ligand-support complex(es) can be contacted

with two or more targets under conditions that allow at least one target to bind to at least

one ligand-support complex, thereby forming one or more target-ligand complexes (which
can be further complexed to a support).

Supports and Matrices

[0017] In one embodiment of the inventive method, the ligand is attached to a support.
The term “support” as used herein refers to any support matrix, such as those solid supports
known in the art, which serve to immobilize the ligand. Suitable supports include, but are
not limited to, membranes, filters, meshes, or particles comprised of or coated with
cellulose, acrylics, polyacrylamide or polyhydroxylated methacrylate polymers,
polystyrene, dextran, agarose, polysaccharides, hydrophilic vinyl polymers, polymerized
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therapeutic tools, catalysts and enhancers of chemical reactions, and as selective stabilizers

of proteins.

[0018] In the inventive method, the ligand-support complexes, the target-ligand-support
complexes, or the ligand(s) (depending on the parameters of the inventive method
determined by the practitioner) are immobilized in a first matrix. A matrix is any solid
material having at least two dimensions on which or within which a ligand-support
complex, target-ligand-support complex, or ligand can be immobilized. The matrix material
is selected such that the target can be transferred from the first matrix to a second matrix.
Ideally, the first matrix comprises a material that is chemically inert with respect to the
target and ligand. The first matrix can comprise, for example, agarose, polyacrylamide,
dextran, cellulose, polysaccharide, derivatives of any of the foregoing, or combinations of
any of the foregoing. Alternatively, the first matrix can comprise, for example, nylon,
cotton, polyvinyldifluoride nylon, silicon, glass, styrene, polystyrene, polyacrylate,
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matrix such that the location of the target on the second matrix corresponds to the position

of the ligand in the first matrix. Thus, once a target is selected on the second matrix, the
corresponding ligand is easily determined via its position on the first matrix.

Detection/Characterization of the Target and/or Ligand

[0022] The inventive method further comprises detecting the target on the second
matrix, whereupon the target that binds the ligand is characterized. The term
“characterization” and words related thereto as used herein refer to the identification of any
distinctive quality or trait of a target, and do not require that the precise chemical identity,
e.g., the molecular formula, chemical structure, nucleotide sequence or amino acid
sequence, of the target is elucidated. Indeed, characterization of the target primarily
depends how the target on the second matrix is detected. In this respect, the detection
method employs a molecular or biological entity that interacts with a target in some
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Preferably, the second matrix is contacted with an antibody or an antigen-binding fragment
thereof that binds the target (or chemical or biological byproduct of the target or a fragment
of any of the foregoing, if appropriate). The binding moiety preferably is labeled with a
detectable tag such as, for instance, a radioisotope, a chromophore, or a fluorescent tag. In
such a binding assay, a signal emitted by the detectable tag is detected, thereby signaling the
presence of the target. Once the location of the target on the second matrix is elucidated,
the corresponding ligand on the first matrix can be identified. Binding assays for detection
of a target are further described in, for instance, Harlow and Lane, supra; Sambrook et al.,
Molecular Cloning, A Laboratory Manual, 2d edition, Cold Spring Harbor Press, Cold
Spring Harbor, N.Y. (1989); Haugland, Handbook of Fluorescent Probes and Research
Chemicals (9th ed.), Molecular Probes, Eugene, OR (2002); and Coico et al., Current
Protocols in Immunology, v1-4, Wiley & Sons, Inc., New York, NY. Optionally, the
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comprise performing a second enzyme activity assay, wherein a different activity is

assayed.

[0029]  In addition to characterizing a target, the ligand that binds the target can be
identified. In this embodiment, the inventive method further comprises identifying the
position of the detected target on the second matrix, identifying the position of the ligand or
ligand-support complex in the first matrix corresponding to the position of the detected
target in the second matrix, and determining the chemical identity of the ligand. If the
ligand is complexed with a support in the first matrix, the ligand can be dissociated from the
ligand-support complex to facilitate further characterization. The ligand also can be
transferred to a third matrix (so that the support remains in the first matrix, if desired),
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complex and target. Alternatively, the target-containing solution is contacted with the
ligand-support complexes prior to immobilization of the ligand-support complexes in the
porous first matrix. A fraction of the ligands will specifically bind target. It is generally
preferred that an identified ligand will demonstrate affinity exclusively for a single target to
the exclusion of other close chemical and/or structural analogues, although this is not
required.
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[0032] The target is dissociated from the target-ligand-support complexes through
capillary action of transfer solution moving through the porous first matrix, past the target-
ligand-support complexes, and carrying the eluted target from the porous first matrix where
it is captured by the second matrix. Once transferred to the second matrix (e.g., a
membrane), the target can be identified, detected, and located on the second matrix. By
detecting the target on the second matrix and correlating the location of the target on the
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a ligand(s) that bind a target, and characterizing unknown ligands and novel targets from a
sample (potentially comprising both unknown ligands and known or novel targets) based on
the biological, biochemical, or chemical activity of a target. The invention also provides
methods for optimizing the screening of biological and chemical entities

[0036] The inventive method can be employed to determine preferred conditions under
which a target (or any molecule) is transferred to the second matrix (or any matrix). For
instance, the inventive method can comprise (vi) repeating step (iv) with a matrix and under
conditions that are different from the previous repetitions of step (iv). In this respect, the
transfer solution used to transfer the target to the second matrix can be changed to alter salt
concentrations, pH, denaturant content, specific competitor molecules, and the like. The
elution is then repeated under different conditions to generate a set of matrices, each having
a different amount or different population of target. The method further comprises (vii)
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target can be achieved by transferring the target to the second matrix under conditions that

allow elution of only one form of the target. Additionally, detection methods that are

specific to one isoform of a target can be employed. Ligands that bind different forms of a

target can then be identified. Such ligands can separate isoforms in a wide variety of

j"ﬂ[

scenarios, including removal of misfolded or post-translationally modified proteins,
identification of mutated targets, and the like.

[0039]  In addition, complexed forms of a target in a sample can be identified, separated,
or quantified by employing transfer conditions or detection systems favoring complexed
proteins. Likewise, the second matrices can be sequentially probed for one member of a
complex and re-probed for a second member of a complex. If desired, a ligand that binds
multiple members of a complex can be identified, which are useful purifying protein
complexes from a sample. The inventive method also can be used for quantifying the
amount of target in a sample, detecting differences in proteins expressed from cells under
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support complex-containing layer is spread over the surface of the agarose gel base. This
results in a monolayer of target-ligand-support complexes immobilized on the agarose gel
base in a two-dimensional array, with the beads covered with an extremely thin layer of
LMT agarose. The gel system is held at 4 °C until solidification.
[0043] The gel system is placed on absorbent paper, typically 3MM paper, that is
suspended over a tank of transfer buffer. The absorbent paper is positioned such that
transfer buffer is wicked up through the paper. The gel system is placed with the target-
ligand-support complexes facing upward. A support (i.e., second matrix) that will bind
proteins, typically a nitrocellulose or polyvinylidene difluoride (PVDF) membrane is placed
on top the gel. Any air bubbles between the gel system and second matrix are removed by
rolling a pipette over the membrane and gel system. Two layers of absorbent paper are
placed on top the membrane, followed by several layers of paper towels. A weight
sufficient to ensure tight apposition of gel, membrane, and paper is placed on top. The
transfer is allowed to proceed for a time period sufficient to transfer an adequate amount of
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protein (OPGL, 3 pl of 330 pg/ml) was added to the blocking buffer, and the beads were

incubated while rocking for 15 hours at 4 °C. Separate reactions were performed using

ligand-support complex sub-libraries in which the amino-terminal amino acid of the peptide
ligand was one of 16 natural amino acids (excluding cysteine, glutamine, and methionine).
Following incubation, the sub-libraries were separately washed with 50 ml of 20 mM Tris,
500 mM NaCl, 0.1% Tween-20 (TTBS), pH 7.2, to remove non-bound and weakly bound
target protein. Approximately 1 mg of each sub-library was mixed with 50 pl of 0.5% low
melting point agarose (LMP). The LMP agarose-bead mixture was spotted on top of a pre-
formed 1% agarose base (10 ml) to for a gel system. The LMP agarose-bead mixture was
allowed to harden at 4 °C for about 15 min. Following solidification, the gel system was
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[0050]  This example demonstrates the use of inventive method to identify ligands for a

predetermined target protein followed by the elucidation of the amino acid sequences of the
ligands.

Example 3

[0051] This example illustrates the detection of a target protein via its biological
activity. Biological activity can be used to detect the presence and activity of novel proteins
in conditions under which the identity of neither the protein nor its cognate ligand is known.
To perform assays based on biological, biochemical, or enzymatic activity, the target
protein must be transferred to the second matrix, in this instance a membrane, under
conditions which maintain activity.

[0052] BChE (2 mg/ml) was immobilized on procainimide (PAM) ligand bound to
chromatography resin beads to form target-ligand-support complexes. The chromatography



paper towel were placed atop the filter paper. A 300 g wei ght was placed on
top of the apparatus, and the transfer proceeded for 18 hr at 22 'C.
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03/ 08992 /[ US03/ 1179 17 resin beads were then imobilized in 0.5% LM
agar ose @Qg‘ﬁld di Sc‘?i‘ﬁ""ﬁ’?e demapstraies st targey prejeia ga be Waiseted gnd eharacierizer]

system @sa sl2ond hidetk Bp@veng O BidldfcHa 06 ARE - TPALcHaK! HE Brestie ofktigied t o
harden aéolélr onc%hg %rans]tér Igergllglt'a%g in ioa{tesotﬂnat%ﬁlg Iwlas Itl‘fall’lS grtreldo ﬁ(’)mttﬂe? regi% begé(ss itne M was

the gel system, captured on the membrane, and remained active.

Example 4

[0055] This example illustrates use of the inventive method to identify conditions
underwhich proteins elute from ligands. Understanding elution characteristics is
instrumental to the development of affinity purification processes for bulk purification of
targets from complex mixtures. Of the multiple potential ligands that bind a particular
target, ligands that bind and elute under preferential conditions can be detected by testing
multiple elution conditions serially or in parallel. In this example, fibrinogen was eluted
from library of ligand-support complexes under several conditions. Different ligands were
found to elute the protein under different conditions.

[0056] A library of ligand-support complexes (resin beads, 32 mg) bearing 6-amino acid
ligands synthesized on 650-M amino ToyoPearl resin (Tosohaas BioScience) with Ala-
epsilon amino caproic acid (EACA) spacer were washed with 20% methanol and swollen
for 1 hr in 20 mM citrate buffer. The resin beads were blocked with 1% (w/v) casein/ 3%



pl aced on a piece of filter paper pre-wetted with transfer buffer (0.5M
phosphate buffer/ 0.5M Nad, pH 7.2), the ends of which were subnerged in
a tank fiwbedosdoeh transfer buffer. A piece of nitrocell BRCogsSosrerTh ane,
pre-wetted with transfer buffer and cut to the size of the gel, was laid
atop the gel system Two pieces of prelfetted filter paper were placed

at op the nenbrane, and several pieces of dry paper towel were placed on
top. A 100
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active. Exanple e es use o TAVENT fve
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Under st andisng #Qim@irtosisiRml FallFStrinfer! Eﬂ%gaﬁ&%@ o @Jhlcthotlr?@ &1l ﬁﬁeyrﬁJ

of affinit urification cessesfor bul rification targets om
conpl ex W?’étpg‘l’cﬁésedéfm’tﬂf?éleﬁ’ﬂﬂi’l pl e potenti al I i gands that bind a particular
target, [00§HNds Bablaimehibasheansh Kbtked vidthiEY nonebemR Forthvoldel 4t20NE. caR be
det ect cyBie e oMbyl ey Gl RRGRANALL 15556h Bblkogh hBuBRT o 1
conpl exe(s‘\fﬁnléﬁe&@@g&eala] dlgmdﬂ B0@h®r 1o er227C. IThyaneisbranssevert mashhdtm'tbl ute
the pr oterPs URd&Fandfef gﬁ:ﬁéﬂ%aggggb&ﬂ?&%v‘élhg%ﬂ)a&d \gﬁﬁ?rsé{co?lg I_img_and support

conpl exes (resin bea m no acl synt hesi zed on

earin
650- M arﬁ%g?@géh%@rqmﬂé@%{g%w&a@tﬁmdﬁgém@cbwm fon1 Palla’féﬁés@ on am no
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0,
Casei n/ AP U6 5B St o7 DT s gL o P IABRBAAR f or
hr at 2Zaf@redidreXrrag ifibmb dhdSilme mers alignbdtwath the kbl systémirhnd the corresponding
ligand-resin beads were picked from the gel system. The resin beads were washed, and the
attached ligands were sequenced. The following sequences was obtained from the screened
resin: IAIWVA (SEQ ID NO:13). The following other amino acid sequences also were
identified: AREADVA (SEQ ID NO:6); YEYARP (SEQ ID NO:7); WDGATY (SEQ ID
NO:8); FDPHWS (SEQ ID NO:9); FSDVED (SEQ ID NO:10); FEYAPS (SEQ ID NO:11);
and HGTWEP (SEQ ID NO:12).
[0058] This example demonstrates the use of the inventive method to identify ligands
for a predetermined target protein. Different ligands were found to elute the protein under
different conditions, which provides valuable information for using the identified ligands in

affinity chromatography protocols.
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[0061] This example demonstrates the ability of the inventive method to identify ligands
that bind to proteins involved in disease. The identified ligands can be used to diagnose the
presence of the target in various complex mixtures (e.g., biological samples) or to remove
disease-causing target proteins from mixtures.

Example 6

[0062] This example illustrates the identification of multiple targets by performing a
single incubation of a library of ligand-support complexes with a sample in conjunction
with multiple detection steps.

[0063] The following resins were used: a resin comprising fibrinogen-binding ligands
(GPRPGG (SEQ ID NO: 23)) was synthesized directly on 650-M amino ToyoPear] resin
(Tosohaas Bioscience), an alpha-1 protease inhibitor (API)-binding resin comprised of
green agarose PIKSIT® beads (a control for API-binding), and a ligand-support complex
resin consisted of a library of 650-M amino resins (Tosohaas BioScience) bearing hexamer
ligands comprising a D-amino acid in the N-terminal position. The GPRPGG (SEQ ID
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by 1ncubat10n with TTBS at 50 °C. The membranes were re-blocked and exposed to goat

anti-human alpha-1 antitrypsin polyclonal antibody. After a subsequent washing step, the
membranes were probed with HRP-conjugated rabbit anti-goat IgG polyclonal antibody,
and the resulting signal was detected with enhanced chemiluminescent HRP substrate and
captured on X-ray film.

[0066] In this example, ligands known to bind to different plasma proteins were
exposed to a plasma sample comprising target proteins. The employed detection methods
demonstrated that both fibrinogen and API were simultaneously transferred to the
membranes from the gel system. In addition, only one of the two proteins was bound to
each resin bead. Accordingly, this example demonstrates that multiple proteins on a
membrane detected with subsequent stripping and re-probing.

Example 7
[0067] This example illustrates use of the inventive method to identify ligands that
preferentially bind a target protein, API, in a biological fluid sample.
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identified: KFQARA (SEQ ID NO:14); KWSITN (SEQ ID NO:15); KSPRWP (SEQ ID

NO:16); and AKVSKG (SEQ ID NO:17). The identified ligands were shown to

preferentially bind to API.

[0069] Ligands specific for a target protein can be identified from a peptide library

using the inventive method, as demonstrated by this example. The identified ligands
preferentially captured a pre-determined target protein, and are appropriate for large-scale
target protein purification.

Example 8
[0070] This example illustrates the identification of ligands that bind to a protein
complex, namely Factor VIII (fVIII) and von Willebrand factor (vWF).
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[0072]  This example illustrates one embodiment of the inventive method wherein

protein complexes are characterized using multiple detection methods and removed from a
biological sample.

[0073]  All references, including publications, patent applications, and patents, cited
herein are hereby incorporated by reference to the same extent as if each reference were
individually and specifically indicated to be incorporated by reference and were set forth in
its entirety herein.
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variations thereof is encompassed by the invention unless otherwise indicated herein or
otherwise clearly contradicted by context.
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support to form on&or Aefeeting e s opshs teceRtPRERes, (ii) contacting the
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2. The method of claim 1, wherein, in step (ii), the ligand-support complexes
are contacted with two or more targets under conditions that allow at least one target to bind
to at least one ligand-support complex, thereby forming one or more target-ligand-support

complexes.
3. The method of claim 1 or claim 2, wherein the support is a resin bead.
4. The method of any of claims 1-3, wherein the first matrix comprises a

material selected from the group consisting of agarose, polyacrylamide, dextran, cellulose,
polysaccharide, derivatives of any of the foregoing, and combinations of any of the

foregoing.

5. A method of characterizing a target that binds to a ligand, which method

comprises:
o providing one or more ligands,
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portion of the target of at. least qgne tar i gand- suppo X to a
second matrix st hatmprbilizingaagh efiihs rebafixy $HC. Rthat ea&”&l‘ﬁ

target-|igand- suppor lighQi¥Has ¥ d[f@éi‘&ht@ﬁ)siltlﬂnt\ﬁﬂuﬁ tHeSIrstr‘fﬁ&thlxx wherein the
position of the riX corr ondstothe

d.arget wi thi

posi tion of the(lt? ﬁﬁiﬂtgﬂm%ﬂ? 1%?5}‘;% I‘@ﬁ“ lt%ﬁlrﬁt ?t‘élevyl err?ftl?%? Targf (v)
detecting the tar get undertcorditienothdt altuw atdeast vetaegep tnbiad t@atjedst bhat bi nds
to aligand is chara i tep
(ii), the ligand- supgggéd tl?e‘ije ﬁf%;smgé’ggt"g%% %t: %éﬂ%r%#%%gﬁ& v%t%dé[ﬁ%ezr gets
under conditions thatﬁrsilmamx,at | east one target to bind to at |east one
i gand- Support ﬁ%ﬂo' %nsfwa@%'@yeawﬁaﬁen 8'e YUrg TGt teart%ettrgaq@naupport
conpl exes. met hod. o llaim ] or claim 2, \X}ﬁrel n the suls;)po is a
resin bead. 4. The ﬁﬁmﬁt?é}%‘f &W@Ft@ﬁ%xﬁﬁafe@n atpigisn thah therligaad ofmi r i x

conprises a materi akheatReli &hdf ddﬂ[plé%ﬁnﬁtﬁx&dﬁ tigconSt ﬁlbtrﬁg whikreigthe@o8ition

pol yacryl am de, dextrﬁﬁ} ceIE Eth %c? ar| de (a%]'e atlv S _of.,any of
the foregoing, and c8hBiH %%9? eé’os OmoE s of
characterizing a tar ggandmthmtthetﬁsstnmtmx landand, V\/m ch rret hod conpri ses:
(i) providing o PCT/ US03/ 11799 25 (ii)

i mrobi |'i zi ng ea d%wﬁlé %%gaon%ege%/o{?@%%% such that each of the
| i gands has a“diﬁlfeﬁwmntargﬁsf»hatlbmds\ﬁﬁ)aMgnnd ﬁ@haliaﬁtgtlzmt rix, (iii) contacting
the ligands within the first nmatrix with one or nore targets under
conditions that allow at | east one target to bind to at | east one |igand,
thereby form ng one-or nore target-ligand conplexes within the first
matrix, (iv) §.ranstis mefh@df ahpasélaitnsios | windeif int sk GR0YEbr ploreligdndast one

target-l i gand d%orrpl ex within the first matrix to a second matri x so that
t he | i gafitPyvided
7. The method of any of claims 1-6, wherein the targets are in a biological
fluid.
8. The method of claim 7, wherein the biological fluid is selected from the

group consisting of blood, plasma, serum, a cell homogenate, a tissue homogenate, a
conditioned medium, a fermentation broth, cerebrospinal fluid, urine, saliva, milk, ductal

fluid, tears, perspiration, lymph, and semen.

9. The method of any of claims 1-8, wherein the targets are selected from the
group consisting of cells, bacteria, viruses, yeast, proteins, peptides, amino acids, nucleic
acids, carbohydrates, lipids, drugs, synthetic inorganic compounds, synthetic organic
compounds, isoforms of any of the foregoing, and combinations of any of the foregoing.

10.  The method of any of claims 1-9, wherein the targets are plasma proteins.

11.  The method of claim 10, wherein the plasma proteins are selected from the
group consisting of butyrylcholinesterase, fibrinogen, a-1 proteinase inhibitor, prion
proteins, apolipoprotein A1, immunoglobulins, paraoxonase, coagulation factors, and
combinations of any of the foregoing.



the target-ligand conplex remains in the first matrix, wherein the position
of the target within the second matri x corresponds to the position of the

| i gand wiwbiog/osdee2 first matrix, and (v) detecting the tar@ea/usn3/111¢9 second
matri x, whereupon a target that binds to a ligand is characterized. 6. The
met hod of any of claims 1-5, wherein, 2@ step (i), two or nore |ligands are
provided. 7. The nethod of any of clainms 1-6, wherein the targets are in a
biological fluid. 8 The nmethod of claim7, wherein the biological fluid
is selected fromthe group consisting of blood, plasma, serum a cel
honogenat e, all.i ssThe hedudasfang of alaiOndil | wherei the Upatts ade Sebceintidh itign

broth, cerebrospinal fluid, .yrine..saliva, nlk, .ductal Juid, .tears,

per spi r abioR Fo?%ﬁ,(’fgﬁﬂn%%?@% Pegt.ideﬁféucxeé? ﬁ%gs’ Sff’tlg S a@bg? T 1h§1_n§, wherein
t he t ar ghegmentethedofotaetbhydouast srearsy lipids, a@garst stolevglesf andalonsbindbimos er i a,
viruses, gueast, proteins, peptides, amno acids., nucleic acids,
carbohydrates, lipids, drugs, synthetic inorganic conpounds, synthetic
organi ¢ compounds, isoforms of any of the foregoing, and conbi nati ons of

any of the fo[£goi e mbthod UFRIABL 120 Whefeirfih¥ 13hndd Ak BBptided coldi@mgi N t he
targets are F)qll'@sgahgr qQt eI@SS' Sr11., The, met hod of clairm 10, wherern the

pl asma pPEEEIAY of phowtd) teapaet 1 BpNPRES g oup consi sting of

butyryl chol i nesterase, fibrinogen, oc-1 proteinase inhibitor, prion

Prot o 05 ok PoPRl Sl oGRS DR BRI coBaBb e "
PCT/ US03materiabsel@6ediffom Thegiosp kodsisiingarfnyloh, cdt@ingpolivinyttifiuarhie melan, t he

| i gands at; si St i i | des,
nuetof o aubofs B sBiiend Bl Rone AR AR A ok lal oA BRY R Bt o)W o
car bohy dfosegeing, snd sewbingtipnsdef, angod thei feregeingcul es, and conbi nati ons

thereof. 13. The nethod of claim 12, wherein the |igands are peptides

consisting essentjally of out 1. to0 ut. 15 api no agids. 14. The net hod

of any of cl abirs 5@%%%@?%9%%@% ERTEST 65O Pd GatiiX Coaprases 4

sel ect edmhtepial $dhetcgh foorn thogup comdsting ofwiteueellalobd, 8iticonityrend)whdli f | uori de

nyl on, e | ass. . Styrene, polystyrene, polyacryl ate,
RvyRERimbs R Ryl

pol ynet h erivatt ves of any of the, foregoing, and conbinations
of any of the foregoing. 15. The nmethod of any of clains 1-14, wherein the

second matrix;§0 ”P‘r’rhé fretibd dF%an (rg'f @%1%13@1 86! GHerbin AR (5 cShBHRGQRBE 6 19 OF

nitrocel | ul ose, silicon, styrehe, . . ]
biological property, a chemical property, a physical property, a biochemical property, or a

property that is a combination of any of the foregoing.

17.  The method of claim 16, wherein step (v) comprises performing a binding
assay.

18.  The method of claim 17, wherein the binding assay comprises contacting the
second matrix with an antibody or an antigen-binding fragment thereof.

19.  The method of claim 17, wherein the binding assay comprises contacting the
second matrix with a binding moiety labeled with a detectable tag.

20.  The method of claim 19, wherein the detectable tag is selected from the
group consisting of a radioisotope, a chromophore, and a fluorescent tag.

21.  The method of claim 16, wherein step (v) comprises performing an enzyme
activity assay.



pol yvi nyl di fluoride nylon. 16. The method of any of clainms 1- 15, wherein
step (v) conprises testing for a biological property, a chem cal property,
a physi cawopsogmery, a biochem cal property, or a proper PgTiUsa/11799 a

conbi nati on of any of the foregoing. 17. The nethod of claim 16, wherein
step (v) conprises performing a binding/ assay. 18. The nethod of claim 17,
wherein the binding assay conprises contacting the second matrix with an
anti body or an antigen-binding. fragnent, ther 19. Th met hod {b claim
17, wherein t2e biHeimgt 8@95912‘%%*‘?" %Emcs?ﬂ’t&&‘?rﬁﬁnﬁeﬁé’er g’é%‘B%BCFr@ P7Sd wi t h
a_ bi ndi NEsRi IRk ¥in BOIcEAd Wattk B cdatacrell alifhecellagnd 12 cffEbieofitht tagtt of tled ai m 19,
wher ei n tge detectable tag is selected fromthe group consisting of a

radi oi sdPEHE, &Rt onophore, and a fluorescent tag. 21. The method of claim
16, wherein step (v) conprises performng an enzyne activity assay. WO

03/ 089922 PCTUSO3¢y], ll%gf?ﬁoﬂ %%g?o%c-mﬁlsnl%tﬂ)%lﬁéh ﬁllrlﬁbmolrﬁprls‘é@ @Jngfeﬁeé’tﬁ@p (v)

conpri ses per 0rmnga Wwherein the se tTix Is
cont act etepivd kesting Far agprdparhyethatfis differestt qn@thedqrgmrtydﬁstﬁﬁgl St‘?féqvp’s is

observedygd, oylledlfﬁfe???r ?Eﬁ?ﬂf’th@ftargéﬁir AR1ifFbresar 1sCiHerftiﬂeHher conpri ses

(vi) repeat| step ing for a property t is different fromthe
property tested in step (v), whereupon a dlfferent property of the target

or a dlfferemtarwﬁénieﬂmudﬁaﬁyi)fadimszm3Rhmcmmrthadcmhpam of clainms 1-23,

which ftirthe se e t] det ect ed
target on the{VQégg‘Em'JyWﬁttpé S)HCQH ‘i’f% ﬁéﬁ‘?[?‘? %eé ﬁ © Segg??%gﬁﬁgf t he
| i gand- suppor (vii} adeptipingthelpogitiod onf thetltgand-susport m;rlexonbgafnéspﬂwﬁrﬁfg to the

position of. the det e i

determ n?lﬁ%l)(tﬁ?geﬁ%oélm cg;;f%1 t#%é&?ﬁ?d &@?ﬂg&?‘? %eg% exsec anr%t%%o%ddéf claim
24, which fur@h@rd%@npmmgél@ckemqalmﬁyoﬁfﬁbe pI e copl es of the

i dent| fied ligand, (x) attachi ng each copy of the identified ligand to a

support, thereby obtainin port conpl exes, (xi)
contacting a %%npo?h%%’ﬂl "ﬁ‘l h‘lﬂlhglf“ﬁﬁ OBPEES of the target with the

nul tiple |igag Iﬁﬁpmgmqn wfﬁésdfmld@irdeﬂﬁﬁmﬂlﬁgands that allow the ligand to

bind to the rget,.to rmmu and
(xii) di ssoméi‘( @dilh%eefc c@@éﬁ?d@ﬁ”ﬁ‘ﬁ@ e gﬁ%ggglgp@g%% 8% IH%I exes.

26. The nmitipdelligdndesupport26mpletsech ftirther conprises (xiii) identifying the
target (xi) contacting a composition containing multiple copies of the target with the

multiple ligand-support complexes under conditions that allow the ligand to bind to the
target to form multiple target-ligand-support complexes, and
(xii) dissociating the targets from the target-ligand-support complexes.

26.  The method of claim 25, which further comprises (xiii) identifying the target

using mass spectrometry.

27.  The method of any of claims 1-23, which method further comprises

(vi) repeating step (iv) with a matrix and under conditions that are different from the
previous repetitions of step (iv), thereby generating a set of matrices each having a different
amount or different population of the target,

(vii) detecting the targets on each of the matrices of step (vi), and

(viii) comparing the amount of the target on each of the second matrix and the

matrices of step (vi).

28. The method of any of claims 1-23, which further comprises
(vi) identifying the position of the detected target on the second matrix,



using mass spectronetry. 27. The nethod of any of clainms 1-23, which method

further conprises (vi) repeating step (iv) with a matrix and under

condi ti orwotohaesvaz e different fromthe previous repetiti ®@es/ushs/strep (iv)

thereby generating a set of matrices each having a different anmount or ’

di fferent popul ation of the target, (W8 ) detecting the targets on each of

'tegghnE]Er![ﬁes of s'éep Ev!), agd E]viii) conparing the anount of the target on
e second matri x and.the trices of ste Vi) 1 .

any of cl ai nﬁVllllﬂsf}tlf\‘mﬂéﬁe P‘?Si“i“irh%frthgﬁﬁ%’rdl'?@go‘?gPTpf%&(eor]itﬂi)l? %}éﬁ‘% l’gﬂg fggi‘ih? :jo(rjlf

gg Eciei )%@Jtﬁﬁ_ g E?@estp_@ﬁ&iﬁtg tt]@metﬁa_eitismﬁﬂ? desdctadxargein(B¢ 68998 MmaRT/ US03/ 11799

( ) identifying.the positi Q ] - l ex or th

ligand in th VIF‘E)tdés?gmwﬁ{grtgﬁﬁéﬁf@%%é%%glﬁgb#%ﬁ@/ﬁgmé@? {@%ﬁ&gf t he_ det egt ed

target in theixyemostdrrimgthe kigan@vioiai third imstrocsushithe) PPy apraing Brhe figst

suppor t and( Oy B% thé polin b he lighld itk ARG B hAeixcBfredgoaadtd thepasifiri r d

matrix sucn~tha he” Suppor ren§| ns In the first matrix, wherelin the

posi ti orqfdiieﬁﬂs'emayrgfaﬁnﬂvm thin the third matrix corresponds to the position

of the first (Q?flétbaﬁn%afﬂgligm(gle&lgq{i}maﬁilg,e ligand on the third matrix. 29.

The nethod of" tlaim 28, wherein step (x) conprises determ ning the

chem cal identity of the ligand. 30. The nmethod of claim29, wherein the

chemical idemy ty THe hbiBoll bfelan 28, whirtiarstpr(z)icompmgs dessnpecthe onet ry,

Edman dggqreada l‘l%fg(' mﬁﬂei'ric %ci d sequencing, high performance |iquid

chr omat ‘5‘}%‘&71 PO 1889 o i nati on of any of the foregoing. 31. The

nmet hod of any of clains 1-30, wherein step (iv) is carried out in a nedium

containing a Wmﬁﬁé &g@oﬁio?gfa{}tg 299\‘/39%rein"mé SierBbAdedtRy bh@etigageis of at

| east one target-Tigand-support conplex or targ6t-ligand conpl ex, . thereb
causi ng delmmmaﬂamimgmaSSdi?@@m%WeEﬂm@%ﬂ@ﬁéd%%ng’é‘t‘c.lelgleﬁ'ﬁﬁ%“‘i?g%ﬁgl&gl&f cl ai )r/n

29, wherglf, Qﬁcecliqm@éﬂr%}n\éﬁ) Agi(APLaYeRta dombietioalofeny bf thefarbgoing.ou
consi st i% (1)]%l Baci1lus ant hrggibpihg,( Bru%el | a nmelitensi s,yEboI a Zgi) Er!ge v!orus,
Bot ul i num neur ot oxi n, Staphyl ococcus enterotoxin B, West Nile virus, ricin,

sul fur nustagd, sTREmet®dofany bBdlaims M), vetredeiplsepdinas carried out in a
medium containing a competitive binding agent, which binds to the target of at least one
target-ligand-support complex or target-ligand complex, thereby causing the ligand to

dissociate from the target.

32.  The method of claim 29, wherein the competitive binding agent is selected
from the group consisting of Bacillus anthracis, Brucella melitensis, Ebola Zaire virus,
Botulinum neurotoxin, Staphylococcus enterotoxin B, West Nile virus, ricin, sulfur

mustard, soman, sarin, tabun, VX, and phosgene.



