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[0004] Complex protein mixtures also have been separated on libraries of
combinatorially-generated ligahds immobilized on beads. Combinatorial and synthetic
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different structures. When amino acid analogs and isomers are also included, the number of
potential structures is practically limitless. Each bead essentially has millions of copies of a
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[0007] In the foregoing methods, in which a library of combinatorially-generated
ligands immobilized onto beads is used, entity proteins are simply separated and identified
based on their binding to the ligands and not on their biochemical or biological function.
Therefore, there exists a need in the art for methods that separates and identify proteins
from complex mixtures based on their chemical, physical, biological, and/or biochemical
function and not merely on their ability to bind a ligand within the library.

[0008] The invention provides such methods. This and other objects and advantages of
the invention, as well as additional inventive features, will be apparent from the description
of the invention provided herein.
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entities under conditions that allow at least one entity to bind to at least one ligand-support

complex, thereby forming at least one entity-ligand-support complex, (iii) separating at least
one entity-ligand-support complex from the unbound entities, (iv) separating at least one
entity-ligand-support complex and the ligand-support complexes into pools, (v) adding a
semi-solid or viscous material to each pool, wherein the entity of at least one separated
entity-ligand-support complex dissociates from the complex and diffuses into the material,
thereby forming a concentration gradient of the entity, wherein the concentration of the
entity gradually decreases as the distance from the ligand-support complex from which at
entity dissociated increases, (vi) assaying at least one dissociated entity of step (v) for an
activity, (vii) detecting the activity, and (viii) selecting the at least one entity exhibiting the
detected activity.
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or a derivative, analogue, or enantiomer thereof. In addition, the entity can be endogenous
or exogenous to any prokaryote or eukaryote, e.g., a bacterium, a fungus, yeast, a plant, or a
mammal. Suitable entities for the inventive method include, but are not limited to, cells
(e.g., stem cells or cells in culture), proteins, peptides, drugs, antibodies, synthetic
molecules, organic compounds, protein complexes (e.g., blood clotting Factor XIII and
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foregoing, and combinations of any of the foregoing. Preferably, the entities are proteins.
Suitable protein entities include, for example, receptors, antibodies, immunogens, enzymes
(e.g., proteases), and enzyme substrates. More preferably, the proteins are plasma-derived
proteins. Most preferably, the plasma-derived proteins are immunoglobulins, e.g., IgG,
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term "host" as used herein refers to any eukaryotic or prokaryotic organism, e.g., bacteria,

virus, yeast, fungi, bird, reptile, and mammal. The disease, which afflicts the host, can be
any disease including any condition, malady, infection, and the like. For instance, the
disease can be cancer, diabetes, an autoimmune disease, osteoporosis, wound healing, liver
regeneration, or lung disease. Alternatively, the disease can be an infection with a parasite,
virus, or bacteria.

[0017] The term "environmental extract" as used herein refers to any sample taken from
an environment. The environment can be a natural environment, such as a naturally-
occurring body of water. Alternatively, the environment can be a man-made environment,
such as a building. In this respect, the environmental extract can be a soil, soil extract, an
extract from a naturally-occurring body of water, a sample of ice, air, ash, rock, or
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The term "organic" as used herein is not intended to be limited to molecules comprised only
of carbon and hydrogen, but rather is used in its broader sense as encompassing
macromolecules of biological origin.

[0021]  Preferably, the ligands are peptides. The term "peptide" as used herein refers to
an entity comprising at least one peptide bond, and can comprise either D and/or L amino
acids. Ideally, the ligand is a peptide consisting essentially of about 2 to about 10 amino
acids (e.g., about 2, 3, 4, 5, 6, 7, 8,9, or 10 amino acids). Desirably, the peptide ligands are
generated by combinatorial approaches, i.e., techniques commonly employed in the
generation of a combinatorial library, e.g., the split, couple, recombine method or other
approaches known in the art (see, e.g., Furka et al., Int. J. Peptide Protein Res., 37: 487-493
(1991); Lam et al., Nature, 354: 82-84 (1991); International Patent Application WO
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[0023]  Many solid supports displaying potential ligands are commercially available.

Alternatively, the ligands of the inventive method can be indirectly attached or directly
immobilized on the support using standard methods (see, for example, Harlow and Lane,
Antibodies, Cold Spring Harbor Laboratory, Cold Spring Harbor, NY (1988); Biancala et
al., Letters in Peptide Science 7(291): 297(2000); MacBeath et al., Science 289: 1760-1763
(2000); Cass et al., ed., Proceedings of the Thirteenth American Peptide Symposium;,
Leiden, Escom, 975-979 (1994); U.S. Patent 5,576,220; Cook et al., Tetrahedron Letters
35: 6777-6780 (1994); and Fodor et al., Science 251(4995): 767-773 (1991)). In one
embodiment, the ligand(s) are synthesized on the surface of the support, which is
advantageous in generating peptide libraries. The ligand(s) can be chemically conjugated to
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[0026] - The inventive methods can optionally comprise a sub-pooling step, wherein at

least one entity-ligand-support complex and the ligand-support complexes are separated into

several pools or sub-populations. Preferably, the sub-pooling step achieves on average

about 10-500 entity-ligand-support complexes and ligand-support complexes per pool.

More preferably, the average number of complexes per pool is 20-100. Most desirably, the

complexes are sub-pooled, such that 50 complexes are present in each pool.

[0027] Furthermore, the inventive methods can optionally comprise, after the sub-

pooling step, an eluting step, wherein the entities of the multiple entity-ligand-support

complexes are dissociated from the complexes, and the ligand-support complexes are

subsequently removed from the pools.
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complex from which the entity dissociates increases. Suitable semi-solid materials for use

in this method include, for instance, agarose, gelatin, glycerol, polyethylene glycol,
acrylamide, and fibrin sealant. Preferably, the semi-solid material is 0.5% w/v agarose.
[0031]  In this respect, the invention provides a third method of screening a mixture for
active entities. This method comprises (i) providing a plurality of ligands, wherein each
ligand is attached to a support to form a plurality of ligand-support complexes, (ii)
contacting the ligand-support complexes with a mixture comprising a plurality of entities
under conditions that allow at least one entity to bind to at least one ligand-support
complex, thereby forming at least one entity-ligand-support complex, (iii) separating at least
one entity-ligand-support complex and the ligand-support complexes from the unbound
entities, (iv) separating at least one entity-ligand-support complex and the ligand-support



the concentration of the entity gradually decreases as the distance from
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complexed with other biological entities such as co-factors or enzymes.

[0034] Preferably, the activity can be an enzyme activity or inhibition of an enzyme
activity. For example, the inventive method can comprise performing an enzyme activity
assay to characterize an entity on the basis of biological activity. An enzyme substrate is
applied to at least one entity-ligand-support complex under conditions which allow for
enzymatic modification of the substrate by the entity to form a product. The product is then
detected, thereby identifying the presence of the entity. Alternatively, the lack of product
formation could be detected in order to identify active entities that inhibit a given enzyme
activity. Enzyme activity assays are further described in, for example, Haugland, supra.
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may involve detection of the color via ultrav101et-v1s1ble UV -VIS) spectroscopy It is well
within the ordinary skill for one to determine suitable techniques for detecting the assayed
activity.
[0038] Once the activity is detected, at least one entity-ligand-support complex having
the entity, which exhibited the detected activity, is selected. The term "selecting" and words
stemming therefrom as used herein refers to the identification of the entity-ligand-support
complex, or the pool within which it resides. In the latter case, the assay may be repeated
with just the constituents of the selected pool until a single entity-ligand-support complex is
selected.
[0039] An advantage of the inventive methods is the ability to identify and/or

characterize active entities on the basis of biological, physical, biochemical, or chemical



[ 0037] The precise techniques for detecting the assayed activity wl|
depend on the activity itself. For instance, if the activity is cell

growt h, twereodkoersti on of the activity may sinply conpPCIasacsmsiesseount

usi ng a henocytoneter, visual inspectipn, or radioactive isotope uptake.
If the activity is the production of a col or-tagged product, then detection
may i nvol ve detection of the color via ultraviolet-visible (UV-VIS)

spectr OSRARNy. witho$ 4&' H“Set e%@ 'o@tﬁehs?m%f aneiaercmalsiﬁeﬁthtyf chgﬂaﬁl&q:?@ t@eeérﬁw he

suitabl e tec nlques ting the  as act|V|t % e the

acti vi t yeanglisplayechielgicak actiyify gncbﬂ%edé}% ?-“El‘iergq HRATSILE $p8r be ongat 9(1 vi ng

t he ent 'ﬁri/or t&@fa@ﬁmﬁg( ﬂietih‘fléhﬁvé H@tlﬁfﬂtseﬂlﬁﬂtlﬁﬁd 1Is‘1/1btn¥ed ﬂo&eﬁle{/eﬁrioﬁdablﬂihmtt erm
selectlng Hqﬁwﬁi et\ reromafblts5 ren b t§r the

i dent i f i REALSRSH uﬁ@“@ﬁf“f 1y Bgﬁg‘é{eslﬁﬁ’b%}olgo g ?'Fpllé ewis, ¢ ?1% 1{5 o & t hin

whi ch i tentieptockdfect mnretsbmlﬁabelhrlamfammons Keg. apmdycttm;oﬂpertrcebeatcvédns o th just

t he ConStthér ce ISI%r ?ctn&h&?gt%g%l] g%f& van%dj&t dlhlfuﬁ?tﬂeﬁqghl% By rﬁé’chﬁx‘ng gf!eb?‘lppor t

COpr| ex | nventrve rret (6] s the
ability lvrowdc.t@w\taullia}vl@hdragtensmmfébﬁt entity. eFvatlterm@reeﬁh@ ientiydnight phacdhibes of

bi ol ogi %o yiBtRE %a|Thu9rth§Hﬁ/€htﬁﬁ1| rM‘@dé’sOx%t/hQ@Jﬁ?he
PCT USRS Bisaa 12 a rior ‘knowl edge of. t

ctjv W t hout 'S
mol ecul aidentegation of n%’@l:'(‘ﬁt’éfpr‘? {f}es qrﬁ@ﬁ%?ﬂ"ﬁ?‘ipve nitics G Bﬂ?teénsu‘?(gll%é’l %(
activit yprdido @ﬁ@dclﬁgkheliﬂd@mg@ nmlﬁmﬂd sdthgpediic biolodied hetivitdes iAlad,ithe) pri or
to pract) ci e .i,nv.enti ods e nove nore
abugdant ﬁ%rﬂgd?si lﬁ@“tﬁé %qveggli ‘I“@Ge]b\é{h%%{lo%éﬁl ?&%’lﬂgsm"rﬁiﬁ]g% obul i ns.

Li kewi seprotdinss. ablllty of an entlty to affect nore specific cellular

function n%‘@) g. V&g Rk 8{%??0%5 Ch) Adhi eg&&hﬁt@a‘cﬂfn onﬁé‘EJﬂv@ ehiitdar

constitu e enhance imnis assay di um thereby

provi di ngamamla@ etermnining dhehestical ddepfity ofdhe Heqnd(s) ﬂﬁﬁbﬂﬁié?)ﬁ%ﬁ@ Ofiffe entity
m ght bee@igighp tHehRdayePEANES. SARASIE Akhdde oﬁ&ét@hﬁiiﬂng ﬂaegﬁfehﬁcammmy sthe

t t hods th t | tit
B?Vﬁﬂkh%"%@%&&w@ﬁf o e i nd gt LB AL, Sl e A ont 41 s
practi ci dgradation sacriehding ane theolike. Vdide ligpeds Have beindHediftedlas hevingi t i es Al so,
th t |
acfl v: ,[]ngn frfgcﬂyg&()\éhgcﬁfar eﬂt%'és ﬁlo?%tjgﬁgﬁa x?.%}nﬁ'@l‘é?nﬂ?éfsﬁ@ Eﬂ@ﬁ%gmr)rg%;ﬂﬂf (s:acan
achi eve isdiatg, deueciaanckhr chfracierizaentities using for espmple shramaipgrariie senamtionng t he
chem cal 7 gﬁ%ﬁ& %&Bvédﬁ% kﬁ&ﬁ’&ﬂ(fﬁl)thérQaﬁlpﬁh{;&@%)dlﬁgqnﬁmgleedbbiésbft&xhl bi ting

' e TaegiiRe igoni ot RARSHIE ok R OS A GRARU TP eSS
spectr OnBﬁtﬁMungEﬂﬁmple l@ﬁd-@ﬁ@dmmﬁﬁmn The gmltﬂﬁd-hgimﬂ dupkert c@npkexks grands
T gands ELGBHo R G AiertD a0l st Eihe phlpleocRice¥P e Gt PndBbiddfs, | (P37
char act etliaz aellenthetligesd-sigipot, cofnplexes tnfpind to mitwhmquﬁsaﬁ hhfcelﬁléqo dherehyon.

forming multiple entity-ligand-support complexes. The entities are dissociated from the

entity-ligand-support complexes and, if desired, subjected to additional rounds of screening

and/or characterization. The composition containing multiple copies of the entity used to

isolate and purify the entity can be the same as the mixture that was originally used to

identify the entity as an active entity. For instance, if plasma was the mixture that was

originally contacted with the ligand-support complexes, then the same source of plasma can

=D

be used to isolate and purify the entities in subsequent steps.

[0041] After the active entities have been isolated and purified, the method can further
comprise the step of determining the chemical or physical identity of the entity or at least
further characterizing the entity, such as by performing mass spectrometry of the entity.

The term "characterization" and words related thereto as used herein refer to the
identification of any distinctive quality or trait of a entity, and do not require that the precise
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containing nultiple copies of the entity under conditions that allow the
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(Pharmingen) were bound, were incubated with purified mouse TNF-a (Pharmmgen, San
Diego, CA). Control beads were not incubated with TNF-a. In addition, controls included
adding soluble TNF-a to the medium and incubating beads without antibody with TNF-o. to
ensure that there was no carryover of unbound TNF-a due to poor washing. The effect of
plain beads was also measured. The indicated number of cells were plated per well in 24
well plates, and approximately 100 beads were added to each well of WEHI 164 cells
(ATCC). After incubation with the beads for 48 hours, the indicated % cell death was
observed by hemocytometer counting and trypan blue exclusion to indicate the number of
dead cells (Table 1).
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[ 0052] The cells used in this assay were NK-92 cells
(obt ai ned from ATCC, Manassas,

line i.s a _hunman
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This example demonstrates the use of the inventive methods to screen cytokine—

The cells used in this assay were NK-92 cells (obtained from ATCC, Manassas,

VA). The NK-92 cell line is a human cytotoxic T-cell line, which requires exogenous

Interleukin-2 (IL-2) in order to grow. Normal cell culture medium containing serum or
healthy human plasma does not have IL-2 to support NK-92 growth. Therefore, NK-92
cells normally are maintained in culture in medium supplemented with 5 ng/ml recombinant

mouse IL-2.
[0053]

As a model for beads bearing an IL-2 specific ligand, 300 pg of rat anti-human

IL-2 antibody (Pharmingen, San Diego, CA) was cross-linked onto 400 pl of Protein G
sepharose beads (Pierce, Rockford, IL). The beads were incubated overnight with a mixture

of plasma into which a natural, secreted cytokine mixture was spiked. This mixture

contained several cytokines and was derived from human monocytes and leukocytes that

had been induced to secrete cytokines with phytohemagglutanin and ciprofloxacin. Media

from these induced cells was subsequently pooled. The concentration of IL-2 in the spiked

plasma was approximately 4 ng/ml. The beads were washed with ~50 column volumes of
PBS + 0.1% Tween-20 (Sigma Aldrich, St. Louis, MO). Beads that were incubated with 4
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chromat ography, identified, and characterized. [0056] Exanple 3 [0057]
Thi s exa[muss] demxagipl@t es the use of the inventive nmethods to identify
i

growth grnor S "This example demonstrates the use of the inventive methods to identify growth
factors.
[0058] Complex cytokine mixtures have been screened for proteins that support the
survival of NK-92 cells using a library of hexamer peptide ligands. A natural, secreted
cytokine mixture derived from isolated lymphocytes and monocytes (ImmunoRx, Inc,
Farmington, NY) was used as a starting material. This mixture contained many cytokines
that are released in response to biological induction and are not present in normal sera or
culture media. The endpoints of this assay are both biological and fluorescent as described
in Example 2. 11,000 beads from a hexamer library synthesized via a cysteine derivative on
a backbone of ToyoPearl 605-M epoxy beads (synthesized by Peptides International,
Louisville, KY) were incubated with the cytokine mixture. The unbound and weakly bound
proteins were removed by washing with PBS (150 mM NaCl, pH 7.4). 20— 50 beads were
incubated with 40 pl of NK-92 cells that had been plated at 2.4x10% cells/ml in a well of a
384-well microtiter plate. The plates were maintained at 37°C for 48 hrs. Approximately
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[0060] Example 4

[0061] This example demonstrates the use of the inventive methods to screen spiked
plasma for alkaline phophatase enzyme activity.

[0062] Streptavidin-alkaline phosphatase (500 ng) (SAP-Sigma-Aldrich) was spiked
into 1 ml of pooled human plasma. The spiked plasma was incubated with ToyoPearl AF-
Amino-650M beads (Tosoh BioSciences, Montgomeryville, PA) either with or without the
ligand HPQFLS (SEQ ID NO: 1) (synthesized at Peptides International, Louisville, KY), a
sequence known to bind streptavidin. The beads were allowed to incubate with spiked or
unspiked plasma for 1 hr at room temperature, after which they were washed with HEPES
buffer with 0.1% Tween-20, pH 7.2. Ligand-bearing beads were also incubated with saline



starting material. Mst inportantly, screening for factors that are
protective against cytotoxic agents and poi sons can clearly be
acconpl i sWwecodanorts’s type of assay in which cell grow RCIN$2003/0€9684 usi on
are endpoints. [0060] Exanple 4 [0061]Yﬂhis exanpl e denonstrates the use of
the inventive nmethods to screen spiked plasma for al kali ne phophat ase
enzynme activity. [0062] Streptavidin-al kaline phasphatase (500 ng)
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22. 7% over baseline. [0064] These results denonstrate that a protein with
enzymat i ﬁ) gg]: V'ﬁ"xém scfractionated onto a high-affinity ligand and el uted
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[ 0066] Tﬁbﬁn@%ﬁ@'ﬁé&ﬁ@ﬁﬂ@)@&% ates the use of the inventive nethods to screen
pl asma ecifil.c antl bodi es. [ 0067] The cel| line ed in this

assay wal06Rk nmgsell ,lfaﬁ needn thisassan vias thediuman; malignspt yelansga c
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from Tosoh BioScience. This library was designed to have the ligands linked to the resin
through the sulfhydryl group of a cysteine derivative. The starting material used as a source
of IgG, IgA and IgM antibodies was a plasma fraction I+II+1II paste that had been further
fractionated to remove fibrinogen. The beads were incubated with paste and washed, and
between 50 —150 beads were incubated with 40 ul SK-MEL28 cells that had been plated at

1 x 10* cells/ml in wells of a 384-well plate. The media contained propidium iodide (PI), a
red-fluorescent dye that is taken up only by dead cells. Images of each well were taken at 1
hour intervals for 160 hours with single cell resolution. The images were analyzed for
uptake of PI over the time period, and wells in which a cumulative increase in PI uptake that
was 2 standard deviations above the mean of the population were selected as being of
particular interest. The beads in these wells were harvested, cleaned, re-loaded with a fresh
aliquot of the original starting material, and incubated with 1-2 beads per well with the same

concentration of cells and imaged in the same way as the original assay. Beads in wells in



from Tosoh Bi oSci ence. This library was designed to have the |igands |inked
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cont r ol s wekrg@Gfferenpialiptabeled mmnhelaAlexg A88i fegreen) or Alexiaf368drdd) dye Pdolkeedarser a
Probes, Eugene OR). The two IgG populations were then mixed and incubated with a

library of combinatorial hexamer ligands. The beads were washed extensively and observed
under a fluorescence microscope. The majority of beads that fluoresced had both red and
green signals, indicating that they bound antibodies that were present in both populations.
Beads that fluoresced only red were indicative of antibodies that were present only in the
immunized population. These were collected and sequenced. Several showed very strong
sequence similarity to ovalbumin, e.g. ILRVIR (SEQ ID NO: 2) has homology with the
ovalbumin sequence RTINKVVRF (SEQ ID NO: 3) , IFDKVQG (SEQ ID NO: 4)
homology with RFDKLPGFG (SEQ ID NO: 5) and PPFRIHG (SEQ ID NO: 6) homology
with MPFRVITE (SEQ ID NO: 7). Several of the remaining decoded sequences had high
homology with bacterial sequences that are believed to have arisen from the Freund’s

adjuvant used during immunization.



using affinity chromatography on protein G sepharose (Pierce), and the two
popul ations were differentially labeled with either Al exa 488 (green) or
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[0076] This example demonstrates the use of the inventive methods to screen libraries
for ligands that bind virus based on screening for virus-associated cytotoxicity.

[0077] Ligands that bind porcine parvovirus (PPV) were identified using the inventive
methods. This assay was a modification of the classical plaque assay, in which infectivity is

measured by viral plaques formed by lysis of susceptible mammalian cells in culture. Asa
model for ligands that bind virus, 2 ul of polyclonal porcine anti-PPV antibody was
conjugated to Protein A sepharose beads according to the manufacturer’s protocol (Pierce).
The beads were incubated with 8 logs of PPV purified from PK13 cells by serial
centrifugation. These beads were mixed with low-melting point agarose and spread over the
surface of a 70% confluent culture of PK 13 cells. Following five days incubation at 37°C/
5% CO,, the live cells were stained with Neutral Red stain. There were evident areas of cell



screen for activity. [0075] Exanple 8 [0076] This exanpl e denonstrates the
use of the inventive nmethods to screen libraries for |ligands that bind
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mode known to the inventors for carrying out the invention. Variations of those preferred

embodiments may become apparent to those of ordinary skill in the art upon reading the
foregoing description. The inventors expect skilled artisans to employ such variations as
appropriate, and the inventors intend for the invention to be practiced otherwise than as
specifically described herein. Accordingly, this invention includes all modifications and
equivalents of the subject matter recited in the claims appended hereto as permitted by
applicable law. Moreover, any combination of the above-described elements in all possible
variations thereof is encompassed by the invention unless otherwise indicated herein or
otherwise clearly contradicted by context.
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matter recited in the clains appended hereto as permtted by applicable
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support to form aplpralitabf enfitios uhdegsertlisonspbatiallowmbllenteone qolity) todimt tact i ng
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entities under con?jtﬁ'?%gghg %?%agl}[ﬁ' aP?ow zgﬁgl gast one en]%.g?% %ﬁsﬁ&b&{eﬁlﬁb{ o at

| east one |igand- sh%@r%ﬂp_ﬁ_@ﬁﬂ@ﬂe&t hereby forming at |east one entity-

| i gand- suppor giiy 0 Mpdp@rating iat iehstDRP efitallizgn@buppRasdoniéx £bihithy/uibogadd- suppor t
complex fromthe unbound entities, (iv) assaying at |east one entity of at
| east one separat e8It t y-1i gand- support conplex for an activity, (v)
detecting the(iact i wishying ahldadt vng estey ef otiloast ahe sopasatedaméity-ligand-support

entity-1igand- suppg%%ﬁgg@ljﬁ%cﬂgi&ng the entity, which exhibited the

detected activity, reupon a m¥Xture is screened for active entities. 2.
The net hod of (W ai d@tiqtimgc estivityhand| | gands are sel ected fromthe group
consi sting of (virel kectRaGh Rlab@ne bhiity3nd ¥ -chAEEhREng BRRLIFSHhicRM No
acids, nucleic¢ acids,, car ogydrates,. i pi ds, drugs, synt%etlc i horganic
conpounds, synt het PXIBieHAE deteefsl 85 . i soforns of any of the foregoing,
and conbi nat i @hsregporadihittird ibecreaied der degive Sntitldlse et hod of claim 2, wherein
the ligands are peptides, and the peptides are generated by conbinatori al
approaches. 4. The nethod of claim1, wherein the support conprises a

mat eri al 2sel ethemefhodrmficteém lgmwheypictha digandsrage sdfleqtel fromtthagioyp edrsisting of

pol yacr y| a3t 122l t5ks, YAl Aot 2 Paiass, afffs 488, nucleic acids, carbohydrates,

lipids, drugs, synthetic inorganic compounds, synthetic organic compounds, isoforms of any

of the foregoing, and combinations of any of the foregoing.

3. The method of claim 2, wherein the ligands are peptides, and the peptides are
generated by combinatorial approaches.

4, The method of claim 1, wherein the support comprises a material selected from the
group consisting of polymethacrylates, polyacrylates, agarose, polyacrylamides, dextran,
cellulose, polysaccharides, nitrocellulose, silicon, styrene, polyethylene-coated polystyrene,
metal, polyvinyldifluoride, nylon, and combinations of any of the foregoing.

5. The method of claim 1, wherein the mixture is a biological fluid, an environmental
extract, or a composition comprising chemical compounds.

6. The method of claim 5, wherein the biological fluid is selected from the group
consisting of blood, plasma, pooled plasma, intermediates from plasma fractionation, serum,



cel l ul ose, polysaccharides, nitrocellul ose, silicon, styrene,

pol yet hyl ene-coat ed pol ystyrene, netal, polyvinyldifluoride, nylon, and
conbi nat iwoo0efooarsy of the foregoing. 5. The nethod of e@lCaiusedo3/ondsesei n the
m xture is a biological fluid, an enviggnmental extract, or a conposition
conprising chem cal conmpounds. 6. The thod of claimb5, wherein the
biological fluid is selected fromthe group consisting of blood, plasng,
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fluid is obt ost.afflicted .with a disease. 9.. The nethod of

claimb5, %%%?Sé?%a?thb@%é??\?PE&H% ?%(Pe gbets is selected fromthe group

consisting of a soil extract, an extract froma naturally-occurring body of
water, agsanp [ IRRHAR Jitsthed R ahoiaRididom 2
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12. The method of claim 1, wherein the activity is a biological, physical, chemical, or
biochemical activity.

13.  The method of claim 12, wherein the activity is an enzyme activity or inhibition of

an enzyme activity.

14.  The method of claim 12, wherein the activity is an effect on a cell, a cell population,

a tissue, or a whole organism.

15.  The method of claim 14, wherein the activity is an effect on a cell or a cell
population and the effect is selected from the group consisting of cell migration, cell
proliferation, cell death, cell differentiation, cell cycle entry, cell cycle arrest, apoptosis, cell
lysis, growth arrest, cell survival, a change in an intracellular signaling pathway, antigen
expression, gene upregulation, gene downregulation, and a phenotypic change in response
to an agent.



23 16. The method of claim 14, wherein the cell, cell popul ation, tissue,
or whole organism is diseased. 17. The nethod of claim 16, wherein the

di seased wel2004/@etd7 popul ation, tissue, or whol e organiPEmUS0I0sEased W t h
cancer, diabetes, an autoi mmune dlseas osteoporosis, or lung disease,
infected with a parasite, virus, or bac%erla, wounded, burned, scarred, or
in a state of healing. 18. The nethod of claim1l, wherein nmultiple
entity-ligand-support conplexes are forned in step (ii). 19. The nethod of
claim1, which further conprises, after step (iii) and before step (iv), a
sub- pool g stbpmetiiadrafickiml4, whereindhe celbsal aprtlation Hssye; orgahaie aigspisnm:
conpl ex andsehbgl. |1 gand- support conpl exes are separated into several pools.
20. The nmethod of claim 1, which further conprises (vii) determ ning the
chemcal identity of at |east one ligand to which at | east one entity

exhi biti b9 t h&heetedwidad ciihil bl Wherebi theldiseded cdlheclpopdaticd, tisduaj onwhble whi ch
further S dj I |gand
dent i1 SHARE b g%hs%é(@ed w'glthpé(’agcy% di Eafra] é&eggﬁ&ﬁ’é 8§ea§é oé%eoh&%% o‘%f}ﬁge

obt ai ni nélswmmﬁcb,edlvv@amnargumms ocbmr@;@@unféead) mcd,acmadgoxm@state of

| i gand- syppget conplexes with a conposition conprising nmultiple copies of
at least one“entity exhibiting the detected activity under conditions that
all ow the |igand-support conplexes to bind to nmultiple copies of at |east
one entiy exhé kiethodbfichemde vbetedtimaliple éxdtity-ligher @ppott eombREedattt i pl e
entity-1i anﬁ=sq%g tt conplexes, and (xi) dissociating the entities from
the enti éhﬁe A port conpl exes, thereby recovering the entities from
t he conposition 22. The nmethod of claim 21, wherein the conposition of

21, o ur (R PREBEASE ISRl e Wb BT i =

det er ni nk§ep-phelingiier, sdierest atdpass praseppatadiantily-igandisuprait ¢amyplex Andibei ng t he

det ect edigaid Mipb¥rt céthplekBEarBBEROHeint€ svel pSolsWhi ch further conprises,
after the sub-pooling step an before step (iv), an eluting step, wherein

the entities of the nultiple entity-Iligand-support conplexes are
di ssoci aged f Thsniekte dosfiepimxe svhichnfiirthérecohipgisesivi ) igtamiinmgix eheascdr e

identity of at least one ligand to which at least one entity exhibiting the detected activity
binds.

21.  The method of claim 20, which further comprises

(viii) providing multiple copies of at least one ligand identified in step (vii),

(ix)  attaching each copy to a support, thereby obtaining multiple ligand-support
complexes,

(x)  contacting the ligand-support complexes with a composition comprising
multiple copies of at least one entity exhibiting the detected activity under conditions that
allow the ligand-support complexes to bind to multiple copies of at least one entity
exhibiting the detected activity, thereby forming multiple entity-ligand-support complexes,
and

(xi)  dissociating the entities from the entity-ligand-support complexes, thereby
recovering the entities from the composition.

22.  The method of claim 21, wherein the composition of step (x) is the same as the

mixture of step (ii).

23.  The method of claim 21, which further comprises



subsequently renoved fromthe pools. 25. The nethod of claim 19, which

nmet hod conprises, after the sub-pooling step and before step (iv), a step,
wher ei n awoaemv+®o157d or viscous material is added to ea®aTsR003/019588€r ei n
the entity of at |east one entity-lig Lpl-support conpl ex dissociates from
the conplex and diffuses into the matérial, thereby formng a
concentration gradient of the entity, wherein the concentration of the

entity gradualpt: i8S ¢ lehecAll L ehg%ql] rt conpl ex
from whi ch tﬁ(lé(me(,nf‘?et?{/ SI ggo%scglt egca?hgélgg%glslfd Igg}rbgﬁlr?eth d o;b%sﬁgé)glgni ng a

i xt ur e dedgctedactivéy.entiti es, which nethod conprises: (i) providing a
plurality of |igands, wherein each ligand is attached to a support to form

a pluraljty of, ligand- 0 conpl.exes, (ii) cantacti t he |.i gand-support
ol exced i tHne BN P HRBENS FEER BRARE sdprider 5tot Reckb popBs i

condi t i opefortelstdp ()] @velating fas twiensn drtdntitied of the mdliipte ertityligasd-sugppert

|1 gand- sypRALL o SOTRLE K186 B JNATLAG A ERRha B SRLLLNEx L] dand- support
conpl ex, i1?|’§ separafl ng a east oRe enti y-%1gan -suppo]t conpl ex and

t he | i gaswtbsespuenity temoyedfrbextbs pbolom t he unbound entities, (iv) separating at
| east one entity-Iligand-support conplex and the |igand-support conpl exes
into pools, (v% di ssociating at_|east one entity fromat |east one

separ at e#f-ent T Eympﬁhgéﬁacla%g%owbwleHr?ﬁmepnwﬁs, plaerdle sip-pedinetst® adol s t he

Iigan?- SheTprRIstepQRIPA ¥ Swideih ASemi-sb1RPGviQ0Es meieHslis aad&lioaRth poyolof step
Vi

: i 0 I t . di. i at tjty.of . f
e BB T e B B B ST BB e, o
entity eodmpiext ambdiffnsesdatodhd exlteaial, ithdr¢by, formatng reupamtration gtadieat ofthecr eened

for actiye: Ryt . ni ] |V,
enti 11 st et e shhcerfiallEh 0P thyi AR edetbaid B lsBlneBblsfEe oc ()
provi di nigaadpsuppat ¢anpplet fiongehigh thegnditedigsostatad in¢rgessst i s attached to a
support to forma plurality of |igand-support conplexes, (ii) contacting
the |igapd-support conplexes with a mxture conprising a_ plurality of
entities éind reehRft @1 SErRSIINR A MBI fPrActiy eeritied yehighpethpdiomprises t o - at
| east one | i g@nd- spippidirg Lloriliexof lidaads whefaiu edchdigahd iseamthadte agnppdry -
| i gand- support conplex b1l separaiin t least one entity-Iigand-support
conpl ex and the | F%gﬁﬁnggf})‘ﬁ%ﬁ?’ O%Egan&'supgogcomp OXCS,

(i)  contacting the ligand-support complexes with a mixture comprising a

plurality of entities under conditions that allow at least one entity to bind to
at least one ligand-support complex, thereby forming at least one entity-
ligand-support complex,

(ili)  separating at least one entity-ligand-support complex and the ligand-support
complexes from the unbound entities,

(iv)  separating at least one entity-ligand-support complex and the ligand-support
complexes into pools,

) dissociating at least one entity from at least one separated entity-ligand-
support complex,

(vi)  removing from the pools the ligand-support complexes or the at least one
dissociated entity of step (v),

(vii) assaying at least one dissociated entity of step (v) for an activity,

(viii) detecting the activity, and

(ix) selecting at least one entity exhibiting the detected activity,

whereupon a mixture is screened for active entities.

27. A method of screening a mixture for active entities, which method comprises:



conpl exes fromthe unbound entities, (iv) separating at |east one
entity-I|igand-support conplex and the |igand-support conplexes into pools,
(v) addi myoaosemwir?sgol id or viscous material to each poolpCcTtsesmsiomBhe
entity of the at |east one separated tity-1igand-support conpl ex

di ssociates fromthe conplex and di ffﬁges into the material, thereby
formng a concentration gradient of the entity, wherein the concentration

of the entity %gfag)&lﬁhylgagﬁ%ﬁ%ﬁdﬁﬁ ighfigd MRdiPlRngs aﬁdfagua alb §3hishoRLIPPOr t

conpl ex from ated 1 ncrea assayling at
| east one di ssoci éoéwi‘nemplumhtbf)fbgw fupport epmplgxeset i vity, (Vi ) det ecti ng

the activity, and dopiabdia ﬁﬁlh%ﬁﬁd bt dofifpd QW@thea%b&M RykbRhEAY the
detected acti Q/l? W elzrgeu Qn ﬁur(g I'S Xsecr?ene r PI \/lezlg nt ities.
plurahty of entltles under conditions that allow at least one ent1ty to 1nd to

at least one ligand-support complex, thereby forming at least one entity-
ligand-support complex,

(iii)  separating at least one entity-ligand-support complex and the ligand-support
complexes from the unbound entities,

(iv)  separating at least one entity-ligand-support complex and the ligand-support
complexes into pools,

(v)  adding a semi-solid or viscous material to each pool, wherein the entity of
the at least one separated entity-ligand-support complex dissociates from the
complex and diffuses into the material, thereby forming a concentration
gradient of the entity, wherein the concentration of the entity gradually
decreases as the distance from the ligand-support complex from which the
entity dissociated increases,

(vi) assaying at least one dissociated entity of step (v) for an activity,

(vii)  detecting the activity, and

(vii)) selecting at least one entity exhibiting the detected activity,

whereupon a mixture is screened for active entities.



