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APPLI CATIMDSou@00k% Thi s patent application clains the benaig2tosaiossh S.
Provi si onal Patent Application No. 60/395,038, filed July 11, 2002. FIELD
OF THE | NVENTI ON [ 0002] This invention pertains to nethods of screening a
m xture for active entities. BACKGROUND OF THE | NVENTI ON [ 0003]
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and identifies proteins is a global version of the yeast two-hybrid screening assay developed
by Uetz et al. (Uetz et al., Nature, 403(6770): 623-627 (2000)) and Ito et al. (Ito et al.,
Proc. Natl, Acad. Sci. USA, 98(8): 4569-4574 (2001)), which identified over 4,000 protein-
protein interactions in Saccharomyces cerevisiae. Although these approaches for separating
and identifying proteins are powerful, they do not identify the cellular functions of the
fractionated proteins.

[0004]  Complex protein mixtures also have been separated on libraries of
combinatorially-generated ligands immobilized on beads. Combinatorial and synthetic
chemistry techniques well-known in the art can generate libraries of millions of ligands,
(Lam et al., Nature, 354: 82-84 (1991) and International (PCT) Patent Application'WO
92/00091) each of which may have the capacity to bind to molecules. A library of linear
hexamer ligands made with 18 of the natural amino acids, for example, contains 34 x 10°
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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of the original mixture that bound to ligands immobilized on beads are present on the

membranes, the membranes themselves can be stripped and reprobed for different, known
proteins.

[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 metheds. 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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(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, (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.



thereby form ng a concentration gradient of the entity, wherein the
concentration of the entity gradually decreases as the distance fromthe
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or a synthetic organic compound). For example, the entity can be a drug or drug candldate

[1]
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(such as a small molecule drug candidate), a fertilizer component, an insecticide component,
or a derivative, analogue, or enantiomer thereof. In addition, the entity can be endogenous
or exogenous to any prokaryote or eukaryote, €.g., a bacterium, a fungus, yeast, a plant, ora
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
fibrinogen or blood clotting Factor VIII and Von Willebrand Factor), bacteria, viruses,
fungi, yeast, prions, amino acids, nucleic acids, carbohydrates, lipids, isoforms of any of the
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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preferred is that the biological fluid is obtained from a host afflicted with a disease. The

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 a2 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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arrive at specific molecules. Likewise, organic molecules also include natural products and

analogues, whether extracted from their natural environment or strategically synthesized.

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); Intemational Patent Application WO
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entity forsboing. Platicubarhybpreferned shppatratedalsrurei pol iyl erlercartedpolystyrene and

polymethacrylate. Various resins are commercially available, and, preferably, the support is

a resin bead, such as a chromatographic resin bead.

[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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regard, the support desirably conprises a pol ynethacryl ate, polyacryl ate,
agarose, a polyacrylam de, dextran, cellul ose, a polysaccharide,
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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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an unb
diffuses into the matenal 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 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, (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, (iii) separating at least
one entity-ligand-support complex and the ligand-support complexes from the unbound
entities, (iv) separating at lcast one entity-ligand-support complex and the ligand-support



therefore, uninhibited by the |igand and/or support and is free to interact
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identify activity or activities of more than one entity or of an entity complex, e.g., an entity

,.,

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 ultrawolet—vmble UV -VIS) spectroscopy Itis 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
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that aIlow the ligand-support complexes to bind to multiple copies of the entity, thereby

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
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



proves resistant to cytotoxic agents. Thus, the invention provides nethods
for the identification of novel active entities or unknown active entities
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with specific biological activities. so, the invention provides
identification of novel or unknown biological activities for known
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sequence, t he enti el uci 421, Addl he |dent|f|ed
T gands Papdavas BBl By i esiiy Siedi bRl amebs TR aafiep
sel ect i (Bharmingans¥enc bentd, Wemsmcuimbdamthnpmﬁmﬂ-mousew-he(ﬂ’ﬂmmngep&m s (see,
€.8-5  Diego, CA). Control beads were not incubated with TNF-.. In addition, controls included

adding soluble TNF-a to the medium and incubating beads without antibody with TNF-a. to

ensure that there was no carryover of unbound TNF-o 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). Afier 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).



Still, Acc. Chem Res., 29: 155-163 (1996)). Additionally, the |igands

t hensel ves can be wused as therapeutic agents, catalysts, and the |iKke.
EXAMPLES wpQoaddjo778tie f ol | ow ng exanpl es further ill ustr atantd2eosioiyssat i on
but, of course, should not be constru as in any way limting its scope.

[ 0044] For convenience, the follow ng abbreviations are used in the exanples
herein: DEPFMJ, 6, 8-difl uoro-4-nethylunbelliferyl; |CAT, isotope coded

af finityjobss: Waﬁﬂ@ C tBkﬁ}fy%sﬁéyd@mIbh%eacﬁAp st rept avi di n-al kal i ne
phosphatase; FI TC ocyamate ATCE; an Type Cul ture
Col l ection: IL-2, interleuldn-2; PNPP, §ﬂmﬁ P%N?heriy%%s}phate PPV,
porcine parvovirusy PVDF, polyvinylidene fluoride; AP, al kaline

phosphat ase; and P ptﬁF lodide. [O anplie 00461 Thi s exanpl e
denonstrates the uj LCSOij-Tﬂl?L llc—lbl-{z?vclu | Fe et ?ré@bfo@—oun ce?i;[a Ai xture for

cytotoxic factors. | Ag0sTNFrheadsslonetly of 08,00t oxi ¢ f &% or| to i nduce cel
death after being {&fghiiRB#Magfn ONt O beadgo(yvggg-determ ped. |In this assay,
beads to whi ch anti=mguse—FNFa—antipodies Pharnngen)—wear e bound, were
i ncubated with puriflagbaslise TNF-a { Phar AP é% San Mlkgd, CA). Control
beads were not incpbat ed with TNF-a.| I n adw)gogon, contmod s |i ncl uded addi ng
sol uble TNF-a to the nmedi um and i ncupatin cads wi tthoyt_ anti body with TNF-a

to ensure that th¢re was no carryover of und TNE-ct’ dye to poor

washi ng. The effec{ TONF-cRbaplsd bealls Was alle@op@asur ed. 9T1he i ndi cat ed nunber
of cells were plate¢d per well in 24 | well es, and X|nately 100
beads were added to each well of WEH 164 Ce CC?Q Afit er incubation

with the beads for |48 hours, the indjcate®%00el | d at I2.%as observed by

henocyt omet er counting and trypan blue exclusion to indicate the nunber of
dead cells (Table 1). W) 2004/ 007757 PCT/ US2003/019584 14 [0048] Table 1.
Oyt ot oxi [8045!31 As Ehiy examplerlemanstated thah puffisigntaanountsof proGimeluteddtonbiheseTNF- a

100, 000 gh-afipity 1%&!&&, ﬁ%ﬁﬁseﬁgﬁ%‘ta%%eﬁ%mﬁ iR culiBdTbf fsekaibleqield. OPhdP0 0. 3

Pl ai n beads 100;
daa ta support e thes1s that active factors can be getecteg in multiple assays for biological

function with defined endpoints.

[0050] Example2

{0051]  This example demonstrates the use of the inventive methods to screen cytokine-
spiked plasma for factors that support cell growth.

[0052]  The cells used in this assay were NK-92 cells (obtained from ATCC, Manassas,
VA). The NK-92 cell line is a hurnan 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]  Asamodel 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 secrefe 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



TNF-a coupl ed beads 100,000 9.1 50,000 29.4 25,000 12.5 [0049] This

exanpl e denonstrated that sufficient anobunts of protein eluted fromthese

hi gh- af f i WOt2p04/00gzids and caused detectabl e cell death iRCTUS2basreasssaf
suscepti bl e cells. These data supportj4he thesis that active factors can be
detected in nultiple assays for biological function with defined endpoints.
[ 00501 Exanple 2 [0051] This exanple denponstrates the use of the inventive
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[0056]  Example 3

[0057]  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/mlin a well of a
384-well microtiter plate. The plates were maintained at 37°C for 48 hrs. Approximately



VWlls in which IL-2 was provided to the cells fromligands, either as
reconbi nant protein or purified fromthe secreted m xture, showed an 8- to
12-fol d iworewae7ish cel | nunber conpared with the negaticraiseensiongsss Thus,
t hese data denonstrate that a protein as fractionated froma highly
conplex mxture on a high-affinity ligand, the protein diffused fromthe
ligand at a sufficient rate and concentration into nedia, and its presence

was det b S S .
[ 0055] T?Z%‘E‘H‘?*é%fu %’?%%ﬁ%ﬁ;ﬁg‘?&g%%q o o gp%@eﬁes%?@ggqﬁgﬁ%‘%%hg hi gh

e
af f i ni t yBTEW ghFlgse asseciptian d; Theee weteseveel headyin the EymEdiaeaTfTE S ed
assay. Titdelehicraibdls @mingelememémm sigieflcdn patiesdi oftdeddhedilsavereiidivaygd prot ei n
Ul t ur o RRARET e R (78 Setiese Brogh Lol ikl e o sifbliels i n
_bgl ki _ ?_rthattsbgmrtetli grewth) otas icollgptad dnd dlik prgseaté Ff\llt—?: [on hh@bm?mywpmﬁmled
raentitli . ca ! " : e
denonst r@é*’é%‘ﬁ?%%mﬁ&s%rdg@ tefeh{é&?ﬁlvae[r?tg %@L%E{é%sﬁ'{eg[yr gﬁ% % Sya%g r oﬁéﬁlﬁ)f act ors.
[0058] GaAs®theprotinncansforedodithn heads patar B¥PEanergbrane by eapilary dransfon
support i RRitjof Bu¥tey ahd e Iﬁ&h@l%gf{?ﬁob@d WathRearld fidbiicdto NREARMEL, F8Rlhde

| i gands., A, natural, secreted oki ne m xtur erived, fromisol ated

| ynphocyheads, q?%@seﬁ&e@ahﬁeﬁ%w W&rwacpovqﬂaf ﬁfqa@% ﬁ?—mw?atségfﬂ@afd as a
starti ngdémicﬁldt%ﬁnF ]i’mt&laflfhﬂd uﬂ&mﬁnﬁi&id&ﬁﬂy Rahythe yandktdlFlne. tTved oﬂlmﬁaer el eased
Il N response..t LO I gal | uct,1,0n and..are,nat resent |1 n nqr .Ser or
cul t ur o Belenial poRffEvediaflt renpringyed A AR in e deqh RIOB A3 AR Agipional

f | uor es dead was seimsncddzad the asseciatapligarnd. idamifRdas deastguénce HASERASBQ IDi br ary
synt hesi Vi . s | | : f,T 605- M
epoxy belgggg)( s@ﬁ%ﬁé@?ﬁgEg%@éw%%ﬁl(é?l%ﬁearlﬁaf?%&n%?@ﬁd ES%‘. g?/i? F{?‘gﬁ ieEY) wer e

i ncubat etprting matepiel will b?(ffh@lqiﬁaéﬂ @réhe PRia and HesUhring pectaiag pik) be eealizedie ot ei ns

were re rm&ﬁY RAdiNES) pste s tHat RBYbE HRRGEINRE! resiP khd which cdRrbBtisakts were
i ncubat ed,, h 40 gl "of NK-92 cells that had been plated at 2.4x104 cells/m

Wi
in a wel®%Y-a 384-well microtiter pl ate. The plates were maintained at 37C
for 48 H0859)AppSeverataispéts MThRGRY TRNionHCErdin@@RperiAaR4an 86 30 cl unps of

Jert's " B TtEiE RO St i e dvint AT AR B llolR el |
t he i mehi¢ startinginsaterialytherofarectisoramhanouscshdrsytpkings peesemiat verimslevetdon the
i, B BT i a et S emnat e (7

upt ake. these ers fromsim

suppor t iesteft BRI Weks oExssrasiveresa Hlle haupreyseah etiepknwn oytelines, BORE¥ds was
confi r Mefey Rty 5O cispbiRivealdtiRe s yeeiREdcoOsted Bytdkinbeadt bk picseminde Briefly,
t he beads “are a{raﬁ\g LN . . .

starting material. Most importantly, screening for factors that are protective against

cytotoxic agents and poisons can clearly be accomplished in this type of assay in which cell

growth and PI exclusion are endpoints.

[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



agarose, the proteins transferred off the beads onto a PVDF nenbrane by
capillary transfer in elution buffer, and the nenbrane probed with

anti -1 L-WOaMMBE§T es to detect |L-2. El even beads, in®CHAISp310Ms8e
potential positives were recovered, cjweaned, re-incubated with the

i dentical starting material and cultured individually with the sane cell
line. Two of three potential positive beads reconfirmed their activity in

t he deciyiheak diconfolSHRbeadywaddistinnel intdwallk KBs3SeREE m%fﬁg@dwﬂﬁ@ the

w th t ATEOTS B ReE el aed, E20 Bof EFp Y BHAE orne s SO it gt o~
st ialr ti r‘l@;ﬂm’le%);btdfer. wT[‘hT, béads fareacallogveaitte dnambatt Her 30e1mum mdomhanpemmd? ]|co|r g'é ei)zs
\che re |ﬁ633 y &ﬂ V&!{?’@& ?leda‘?&htt%eo@ %S%d% B%% g%e‘?/era aspects of
this t)Pbésnilﬁtaﬁﬁﬁ@%WWﬁ’ﬂFh Baitecphenyl @opﬂnatm@%NPPaa(ﬁlgn@-A apoolared to ot her
screensghb a&wmﬁtxﬁﬁl mweolaf deeélbpéwﬂy | thdsd @dmoimhﬂexb@orﬁ Lg&eNt 1N

var iféf Ma@ﬁsﬁv%%ﬁ@cpoasé@ﬁéﬁa&ﬂi&aﬁrﬁgﬁééu O HRR O R  EORRHt | ng 1 o
cel | suwellsy Jlo.cohlirf Zhat fdtanldm;m fet rlut G8incttle beads) HEITC- la‘b@lﬁd@freptawdm ]

o o5 JBIEr %fése%c&#a B R QT BN, bR B e B e ey 1
t he stThetbeads wertdhdéndincubietesitwitinb20 phmﬁZO)mMs@treierMﬂ gM¥aGldeiffer fort2lat ar e

pr ot ectoyg, m'%%rwﬁykﬁfegﬁhcﬂm%&c@m 305 Al ShBRRhheDapRCCONP! | Shed

in this type of assay In usron are endpoints.

[ 0060] imtgasgloxeubaselgTyasTHi 6oe Xdiep m&mﬁ@f qlwiéon, dhe Byoresgangenvent i ve
et hodgpdrastd N2 &Y, SWirleaskline! asma for aI kal i ne phophat ase enzyne activity.

0062 ta d| n | i ne phosphat ase SAP- Sl ma- Al dr| [ was
[spi o 006D 3 gsee st A e ol Boa Whhenbts Ao S FAC IS lhat o
o Ee?"’mm&“ *‘*‘“ﬁ”‘“m“’ﬁ““‘tm s, e *"“mi‘;‘*‘*‘?’fymm ooyl )
Pept i dé&¥ lﬁ&ﬁ{l&aﬁﬂw ‘%ﬁf’le %’mcg ﬁcgﬁ%l\{g known to bind

streptavidin. The beads vvere aI I ovved to incubate with spiked or unspiked
pl asma[ 66511 hEx/ﬁ{-x Je@0m tenperature, after which they were washed with HEPES
buf f er vmtrl en 20, pH 7.2, Ligand-bearing beads were al so |ncubat ed

with sdP9e \AoTb@@xmmmopMWimw @l G entive TRPBAGS WsSCrPeR PHERBILOT The
beads Waldjmsg ebﬂut@ﬁbd,djép wells of a 384-well plate with 6 HPQFLS beads

0,

ner vl hol, 48 bl BT, Lk SRLAE A AR B A PR o
t enper SKHMEL 2§ 0UBS tobimatorigliitdtamyasasrsynihesred sroTooPearhsb 0-sMampdxy sesined f or
the pregsRe6sdH BRSKRhd Orhis 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 1gG, IgA and IgM antibodies was a plasma fraction I+II+1I 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 pl SK-MEIL28 cells that had been plated at

1 x 10* cells/ml in wells of a 384-well plate. The media contained propidium iodide (P), 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




phosphat ase activity with p-nitro phenyl phosphate (PNPP) (Sigma-Aldrich), a
col ored phosphatase substrate. Yellow color devel oped only in those wells
wi t h buf V0 2604677157 gand beads that had been exposed t o PARAE2D03409584 asna; no
col or was observed in the control vveII? To confirmthat protein did, in
fact, elute fromthe beads, a FITC |abeled streptavidin (Pierce) was al so

I ncubated with the HPQFLS (SEQ I D NO 1) beads as descri bed above. The

beads wewBich@MndrBssetrissh wbdve AatbhdarPlevifionVakdvethé Mead Bf tHYpdpEatibf fer for
21 hours. The buff%ﬂg@éggg@%ecte ﬁnd fluorescence was neasured in a

f | uor omet8f SCRYEFIC £ gsspciated figand Sequenéedio, After an additional 3
days of HI068] on,Ad herdabeliordeattein@ewell with adsadioia thdvioindty dfas;pbd1ﬁebez{d0064]

(racti onisared R GhuBHE abiflayrdl tehdl b b Wl CXARbOU R VI Yihgand, and
t hat t hedgnopvelnted bo'fdﬂmhag piwdleadmm the webl ltoia singlewsad perawelt amd repeatingdhed based
on its bhé e’fq%ﬁ%nﬁ%éfl‘thii’esuﬁ %@ﬂdxcﬁ&%‘ﬁ?ﬁ%&ﬂc%@@hdﬂb ﬁﬁt&n, el anoma

denonstr at e use e 1nventive net to screen
speci f i chﬁﬁq aserpilated ligandavgs spavensed.| Ifjasinglebead was I@qﬁtléieés% ayveua@lth% human,

mal i gnanfedtRiAago® th&!bead Wascolflbtelifalnd 28 asdhifatediRindaeidndbd. | brary was
synt hesi zed on ToyoPearI 650- M epoxy resin from Tosoh Bi oSci ence. This

|l i brary was designed to have the ligands linked to the resin through the
sul f hydr j0068) ourExainpde 6yst ei ne derivative. The starting material used as a

that hadtibZdf S AfefRh SpARRE T T PR T B b hetr{d it PO ©
i ncubat edf autibhdisa Soramntiberiepefradmmurdzedspammeh 50 - 150 beads were i ncubat ed
Wi th 40 |q @ﬁ MELEZ8n &?brlhs?mi B@ﬁvé@ﬂ&%ﬂu@inﬁh&%g@&uﬁ é})%ascrﬁ ﬁédﬁre& n vells

of a 384- di a conta| ned propidiumj o

red-fl uofregumﬁ) W@tpﬁat 00 dopensard delesded yagh v aggties q,f@ptléodlp §“’G¥S°each vel |
wer e tak@ﬂﬁn@ﬁesl sonte)wwmem Bindab Seli eirfake & Mdpulatioheef entibelies casgbat i on.

The |rrag nal for, ke, of r. the ti. rre eriaod, and wells

i n whi ch ﬁﬁ*l% EF@r P&:‘fﬁgﬂaﬁﬁf"ﬁ%"rﬁ U4 d devi ati ons
above t hmembmneqirepdnﬁqn&pm‘haamuhodymm hehmdtasdcmsmhgsﬁagmgmaipmls tecul ar

i nterest; a oaded with a
fresh a dﬁiﬂi&*@?‘jﬁ%ﬁ%@ s Pk BolPhiin JINCBLRbioR Rt T DY, 1
beads pean 1es\mayrbetuseﬁ1é eupmg@lnmra@ﬁ RQN bf Swﬁ@emmei% faagatibadiestine same
way as t b a!l‘?éreé}ﬁ\%é}h é%m@a ukittg 2%.{811:5% IgG %@&Wﬁ%&mﬂ and

PCT/ US2003/ 019584 18 I.ncre ve 2 standard, devi ations
above t hEWmERIEeS mquf.@w@%qr}wem%@ewz 88 BRI yniRpupked Bioc) at ed
l'i gand seqraneeds cdxﬁﬂﬁﬁlxgerprmat&aﬁ@mmmﬁag&dmﬁ Wera puEifked Wohhpsoléeseeh or i n
t he VICInIt ecific ad
é’ aﬁifmty B matography Sh protein G sepharose (Pierce), and the two populations

were differentially labeled with either Alexa 488 {(green) or Alexa 568 (red) dye (Molecular

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.




I ndi cated that a cytotoxic anti body was bound to the |ligand. Any positive
wells were deconvoluted by diluting the beads in the well to a single bead
per wel WQaH408HFEat i ng the assay. This confirned the PETAISLOOAMMLPSBOdI cat ed
the specific bead that bound the protgin, whose associated |igand was
sequenced. If a single bead was identified in a well w thout deconvol ution,
that bead was coll ected and the associated |igand sequenced. [0069] Exanple
6 [0070] This exanple denonstrates the use of the inventive nethods to
screen ] Xtur e f anti bodi es for antibodies of an i muni zed manmal .

[ 0071] [m ﬁ €derived intravenous i munogl obulin (1gG was

manuf ammpd Tlﬁ@mamﬂé derfbnstiatdsah&hke (I thediovantive amghadaab idtad fivasimear i eti es
of ant W|th iverse affinities,. §yoma of which bind to cell surface

recept tﬁi%’ﬁafne?f‘ & A I RATH e 33 W%l so be raised that are directed
agai ns (005'6] shi ﬂlgaubthabhmés HD3. wys scraened for ity abilityetopurify parokomsefrom

i | ' {3 i al t
Cdenti Py @ﬁ%r %?gémoﬁé@*ﬁ S RseRRNLAM B Aolcoliy MRt 1 2! S 1O
recept 81& Idaprng athgraselsenticadaguey apwell aedalpxifieationnd some agvepoisens of  PONL.
Speci f i éﬁrﬁ?éﬂdlﬁ&%n&ﬁés A ufy 'BPﬂie%%ahdi'Z’-ﬁaﬂ'tﬁy‘l—ﬁfaﬁIHeV@HﬁN &N WENO:igylent i f i ed

of  m c BeRdRe B IR0 £h | AR TR S doR Aol & e oo

cont r obsads hgfe penepfaged toaRsolve d sn@eﬂﬂa@ﬂmlﬂ thesupematdnt sweed ineppgpdotfed sera

popur af o ARl T b R AL BOR A D AP AR ARR RRp S GeallY L5 10

Al exa beffer( Racdoxdyase @bvigoef the sum;gg W@IQWBI@)SmgT&lMSMG,lsg@ﬁ@ oul at i ons
were t examer
i gand?ﬁ&fﬁeeﬁﬁ g&ér@g@aﬁ?@ ext %SSI ‘Q/Jei'1 ﬂﬁ’ger%ﬁpﬁﬁﬁﬁéﬁxeﬁ X

a
f 1 uor e $8ENM B %JSWPWWOT%Q sbiserymdn arstapdprdnisErtiteld bot h red
and g ﬁ@é‘fo?QG%ﬁh@tes at@h At HpdrolyRRlofM DEPFMIT WA qaBktifRaichemedsiahg Wer e present
i n bot uI at| ns Beads égg[ﬁ fl uoresced. onl red re indicative of
anti bo “E’é? g@?’eenﬁy‘ls@%ﬁfl [, Y Cigfion us ozrgaerﬁ%ﬁp%op}ﬂp These were
col : ECWI@YB‘ﬂS meﬁﬂtiﬁdd c&ayp agammmmammﬁﬂmnwmbmnyese%ﬂgl arity to
oval bu n t & umn
cequendie SRR Ve derafRaa s il ettt SRS Wi g 4% ofWE OOV
RFDKL PGR@nggr@udxpnae aciyityramabprRh MG (e8E0 Thest@atagndisatedhadigandsithet MPFRVI TE
(SEQ I Dd&% %&g@ea&%@{iete&e& ol r{ﬁﬁ%%@@ QR SEAAAL RN Bagad)iafl

honol o acter| sequenc at are aye arisen fromthe
Fr eund te%mgmaﬁb@l canbe C‘?‘f?Fﬁﬁirfr%WTBH exmx%mw@wﬂzwssay to

PCT/ US2Q0a £+ 96BAty. 19 [0072] Exanpl e 7

[0075] Example 8

[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 pl of polyclonal porcine anti-PPV antibody was
conjugated to Protein A sepharose beads according to the manufacturer’s protoco] (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



[0073] This exanple denonstrates the use of the inventive nethods to

i dentify enzymes bound to |ibraries by neasuring paraoxonase activity.
[0074] AYORYMHE7SHat bi nds HDL was screened for its abPCrtUs2600/0ms84 fy

par aoxonase from plasnma by neasurln% the enzyne's activity. Paraoxonase is
i nplicated in protecting agai nst buil d up of atherosclerotic plaque as
wel | as detoxification of sonme nerve poisons (sarin) and insecticides.

B P11 (5 sbiaitnebedB B Bl pEl AViE T rbogliRcbiloihar st MR SoGIAR! T o
beads Wéﬂ%l%?ﬁactlms@mqstﬁmm@m anirated therachyribeade super nat ant stored

I n eppendor f tubes The resin bead peIIets were resuspended in an equal
voluneéﬁé ara se assa
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?Ll t@ll Naonfieifed 8X 6MAS Bofithe Vinghlaf ﬁ[%@ﬁﬁ:ﬁdlﬂéﬁlt@s% Wd thh J&l@@c&ti ﬁé}tbﬁ drndi cat e

a canh be.detegte . nzyme's
Lot 1 RS St iicrad by Gy N T Corpriting b agne, T RRADES A e
di scove'eeniamntgmamame@onmueﬂmsepemendeg téris<i. asmaamhg "msh:ﬂ&gnbtitomt activity.
0075 Ex 7 a i nventive
Lret ho!:ls tg%ﬁlﬁgg ﬁ]]gl’l eéﬁ(’t?%rﬁg&gagﬁg%faﬁg?@%&%y Ftézf%tg ([Eagn screeni ng
for vi rm‘@nésdsto serye es ashorthandinasthad offreforitig mdgai\mﬁyttmeachtsspmatp oaltene
bar VoV fitthg iR th3hfie) iFIRLS &h&%&%&gﬁtwﬁereﬁvam R sefRAB MR isTN! S assay

was a nodi IC&tIOﬂO assi cal aque assa ECtIVItyIS

measur dacaporgict dnto thespseificpiomesdt Bywqm/ igal hfageteethem% Atlmgthedsn cells in
cul t ur efesdibed herBifigin Bedperfor@ad ﬂﬁaﬂyhs@itaﬂ% Bfliey inileSs otBerwisdf in@iohty€ h&Bil orpor ci ne

ti-PP tib te t bead r di t
he. rorRRaRisaELRy BRBROCER Oy PoBptc] be vit! BEAIS ANHEEp IR BAREPAR h 51 ogs
of PPV lamguagé @k f soch &) frovizlel hetein, seintealied merdy tof hegtat illmmindibéze beads were

I xed t f 70%
e it et o4 RO ARG SR AR B S B BlRAE O 2 T
02, théaltnedeNoéanglaseneths spacifzation shouldba ¢cutstrmecbla®ndxcntmglwrenmer e evident
ar eas ai- thQn?Q@éys&Rlzaﬁ)?th??f L 9m&sh. 20 death surroundi ng beads

t hat ha | rus | ts denpnstrate . that the cogtrolled
[00 80] Preferred embodlments of this mventlon are described herein, including the best

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 possibie
variations thereof is encompassed by the invention unless otherwise indicated herein or
otherwise clearly contradicted by context.



diffusion of active entities (viruses) from beads indicated the active bead.
[0078] Al references, including publications, patent applications, and
patents, cited herein are hereby incorporated by reference to the sane
extent as if each reference were individually and specifically indicated to
be incorporated by reference and merglset forth in its entirety herein.
[0079] The use of the terns "a" and "an" and "the" and simlar referents in
the context of describing the invention (especially in the context of the
fol |l owHgTAB@IPEMED €8:t 0 be construed to cover both the singular and the
plural, unless otherwi se indicated herein or clearly contradicted by

context. The teynms " QOMBhb8 bN&reeningeMixffe for activCdntified) Svhich MéHod * cont ai ni ng”
are to be construed as open-ended terns (i.e., nmeaning "including, but not

i mt 68MP@ses” ) unl ess ot herwi se noted. Recitation of ranges of values herein
are nerely intgpde . V. . J . [l

i ndi vidually toagacﬂpggglggj%atém\%gfﬁoef% %%ﬁﬁ%%ldﬁ#ﬁ?rgmt a‘émr% aﬁ‘&éé &%ﬁ eedss

ot her w s suppodite firach giembiynf lgadi-agpphrt semplead¢se val ue is incorporated into

t he specificatiﬁn as if it %ﬁre [ dividuallr recited.herein. Al methods
described herei Ocanaﬁﬁmﬂﬁgf riea -wwpaﬁﬁogaergﬁwglapagpﬁuwpgggm fher wi se

i ndi C@h@ﬂit?@f &tiicOlindcPEORINrSChft kBN bid/1e5:0Bhd @flitf tindid £ dkEHe ligdhe use of
any and all exanples, or exenplary |anguage ée.g., "such as") provided

her ei Buppiog compiexdddrehs farmjng motsethanepne dnfityniigead suppest commplent i on and does not
pose a limtati on . e, Lnvent ¢ ' i med.
No | anguage in ﬁﬁ)e ssﬁ E@*l?%%??eotﬁgns%ouﬁng[}be&télg%gwﬁlﬁe slg%ﬁgrlh\c% ‘ﬁ‘r?é’ﬁ‘g"ﬁy non-
cl ai medkitelsenent as essential to the practice of the invention. [0080]
Preferred enbodi.nents of this invention are described herein, including the
best  mode. knowkivk o RS PHPEAEBY G g QPh SR TLIE SOHE MARREHTBHAYar | at i ons
of t h@_&@iaﬂ’%&f Qi Aslely SO &ﬁﬂ&ﬁﬁﬁiﬁ%@ﬁ&@ﬂiﬁﬂﬂ@ﬂ@ép@f&te&iﬁ stePORB, AU vareedimary
skill in the art upon reading the foregoing description. The inventors
expec thesietivibegssaed isepisolely Ringingf e erfity 4 thadiganssupport spplsr i ate, and the

i nventors inteng.for L Lan be practiced otherw se than as
specifically deglgri b%% %gkg?/eﬁ&h%g)&gb%i ngly, this invention includes all

nodi fi cations aful) ewplkcting entsst ofie ¢ritigy-Bgdndeapparatdmplex dai baohditie ¢rtiey cl ai s

appended her.eto, as permtted by applicable |aw. Moreover, any conbination
of thg‘aéﬁ’gvlé'le&ég%%t%éﬁ{naé‘l“@ﬁ%nts in all possible variations thereof is
enconpasseghb¥ubdits mMDY@RtE Secdtd £ ScidlclafiMésse 1 ndi cated herein or otherw se
clearly contradicted by context. 21 WHAT IS CLAIMED IS: 1. A nethod of

screening a mxture for active entities, which method conprises: (i)
provi ding a pl ural i t Yhionetpd phelaim Liwhpsgin the ligaadsars sdertsd fromg s at t ached

consisting of proteins, peptides, amino acids, nucleic acids, carbohydrates, lipids, drugs,
synthetic inorganic compounds, synthetic organic compounds, tsoforms of any of the foregoing,

cells, bacteria, viruses, yeast, 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.



to a support to forma plurality of |igand-support conplexes, (ii)
contacting the |ligand-support conplexes with a m xture conprising a
plurality of entities under conditions that allow at | east one entity to
bind to at | east one |igand- support conplex, thereby form ng nore than one
entity-1ligand-support conplex, (iii)sgeparating nore than one
entity-I|igand-support conplex fromthe unbound entities; (iv) assaying the
activity of the entity, wherein the entity may be dissociated partially or
conpl etely fromsan efihe tmgthod @dinidins Uippinrtin clenmxexre $epbioigeed! fluidsdnep (i),
and wherein ?%Qe ac %lVlt ass ¥ed i S. not solel%1b|nd|ng of the entity to the
| i gandPEUPPENEe €St é&acﬁwom LRYRRT NG FReIeA] AMRPUAS G (vi) sel ecting at

| east one entity-Iligand-support-conplex that bound the entity that

exhi bited the ded ect gHe a@thiodiof ¥lainiB ewBdtgiaheebitlodicl fuid $s skkedmeeth her active
entities. 2. The n%thod of claim 1, wherein the |igands are selected from
the greeHP coRgptineatibiRpdoplappa bapied plaseainigeaedialey ﬁﬁ@n@&qswg fraglienatip® aci ds,

car bohyghAh @SN nbhBidiee, AfiLGS még/é?nta{éeé b&dﬁt%@@%ﬂﬁxnﬁam&%m BaoR, heti c
organi ¢ conpounds, | sof or ms o? any f or egoi ng, ell's, bactéria,

Vi r us essebiospisal, ﬂkadmdlrmg,rﬂahmtrmtknduml fhmi; t@frs pbreplfaimaglanmg semenTlheblhmlhod of

claim?2 rein nds are peptides, and the peptides are generated
by cor%f%%grqnglamgpqgmgh%ﬁ 4. The method of claim 1, wherein the support

conprises a material select ed fromthe group consisting of
pol ymet hacryl at @s, pohyamethplat elaim dgahasie thqiablpacayilddiceslasmadectvedn,

cel | ul ose, sacchari nit.r. ceIIuI silicon, styrene,
pol yethf‘@h&r%%ﬁr@cﬁnt‘b%‘f%ﬁ raé‘Hé ORPE ANt O(alﬂsyvi nyl di fl uori de, nylon, and
conbi nati ons of any of the foregoing. 22 5. The nethod of claim1l, wherein

the mxture is g biolraghetodfof blain 5aRhEEMithcOFIBBBIcAl f18d iy @fdinedOftord a
conposi tion caonmprising chem cal conpounds. 6. The nethod of claimb5, wherein

t he biheptoilistsd vitha disgage.sel ected fromthe group consisting of bl ood,
pl asma, pool ed plasma, internediates fromplasma fractionation, serum a

cel | horpgenat eg, a t'Tﬁ@Hﬁt%@%‘?gﬁﬂf’i‘tsewh&euﬁ@l@évﬁzlr@ﬂﬁ%t@%ﬁhdﬂ"@se?ecfe@rf%?rﬂt ation
broth, cerebrospinal fluid, urine, saliva, mlk, ductal fluid, tears,

per sp|thtagm@mcorlsssnpguof &wberxtragtnm ¢itesat from ematukallyatcuming badhpbwater fluid. 7.

The ha 5 wherein.the is a plasnma-derived
fractls‘grr]rll f(Efalc())(r?ﬁ’)crei %llrr?h 'fk Bo&ermaﬁgg n?nﬁs“%gd%%? %‘é‘lljdéngl bodi es. 8. The net hod

of claim5, wherein the biological fluid is obtained froma host afflicted
with a disease. 10.  The method of claim 5, wherein the composition comprising chemical

compounds comprises natural or synthetic chemical compounds.

11.  The method of claim 1, wherein the entities are selected from the group
consisting of proteins, peptides, drugs, antibodies, cells, synthetic molecules, organic

compounds, protein complexes, bacteria, viruses, and fungi.

12.  The method of claim 1, wherein the activity is a biological, physical,

chemical, biochemical activity or any combination thereof.

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

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.



9. The nethod of claim5, wherein the environment extract is selected from
the group consisting of a soil extract, an extract froma
natural l y-occurring body of water, a sanple of ice, air, ash, rock, or
permafrost, and a swab froma building. 10. The nmethod of claim5, wherein
t he conposition conprising chenm cal j;gonpounds conprises natural or
synthetic chem cal conpounds. 11. The nethod of claim1, wherein the
entities are selected fromthe group consisting of proteins, peptides,
drugs, antibodi &%, C®hdmethsyof Eleln ¢4, MHeptuihesictivitydia Bh éffe @FRQENASa cg) Ot ei n
conpl exes, . bacteri vj ruses, _and fun i. 12, Th nethod of claim1, wherein
the afPPYlitiqnand the et iy gPlegied framythe &rzszlup constbing eheel! migstignecllal activity or

any copilirationBell AL etn d&f%renTHﬁom%élhé}Q@ém@' SdIMByLiz artBehSipthsish&eyact i vity is
an enzyme activity or an inhibition of an enzy mg activity. 14! The method
of cl &ysis, g@wﬂvmséucnlltsmwabtauohmgye in gn amraetﬂl‘uée@tslg@nhrm méhway, antigeh |

nor er PRI eie Bl Bon el flfp SRR B4 € phendpis PERBTR PP RR SR (he
effechgm&.selected fromthe group consisting of cell mgration, cel
proliferation, cell death, cell differentiation cell cycle entry, cel

cycle arrest, ptosjs, cell rrest, cell survival, a change
T an it racel | Har  ThemelPngr sty o s &l phedgiamn b HHold
upreg@hﬁhhﬁnsdg@ﬂ@ddomnregulatlon and a phenotypic change in response to an

agent. 16. The nethod of claim 14, wherein the cell, cell population,
tissue, or whol e _ganl smis _di seased. 17. The net hod of claim 16, wherein
the di seased celfl-, c&fqmpwpdphelpighlo.prhersinthe diseassd gelb csll gapiiatian; EssHe-seased

Wi th CARRER 1or§1a'n%9ﬁts%§seas%ﬂ vAtht Gh BT ShetHs SEARFoimARInE AREER Sdsteo 88?0515'&”9

di sease, |nfecte with a para5|te virus, or bacteria, woun bur ned,
scarr éwhg daseasen indeotadawich a pfrasitealirusgor Bteriiheounsieddairskd, gdagtednot jn avktateh f urt her
conprioﬁﬁs in after step (iii) and before step (iv), a sub-pooling step,
wher ei %ﬂ "Feast one separated entity-1igand-support conplex and the
| i gand- support conpl exes are separated into several pools. 19. The nethod of
claim11, which 1&rt h€ke mothipd bfesin{ Vi whicldfirthemdonipiged, hfter sedpgiii)@ad befdent i ty of

at Ieast one ljgand to which. at | east one entit xhjbiting the detected
et v e (B s Bonmeries WoHtA JF2 i PSS GV ERE RInEPr COMBIER S8 (v 1)

Provi @i ghaitksigptteofpRixeSaefitatbEREd 088l pdoiand i dentified in step (vii),

19.  The method of claim 1, which further comprises (vii) determining the
chemical identity of at least one ligand to which at least one entity exhibiting the detected

activity binds.

20.  The method of claim 19, 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 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.



(i1 x) attaching each copy to a support, thereby obtaining multiple Iigand-
support conpl exes, (x) contacting the |igand-support conplexes with a
conposition conprising nultiple copies of at |east one entity exhibiting
the detected activity under conditions that allow the |igand-support

conpl exes to bind nultiple copies of gt |east one entity exhibiting the
detected activity, thereby formng nultiple entity-I|igand-support

conpl exes, and (xi) dissociating the entities fromthe entity-I|igand-support
conpl exes, therely rRe@Ydiddl ddi@ 20Nivhérk@shd écmpdshRnBeRpSLLis MR sardd 21.
The net hod of claim 20, wherein the conposition of step (x) is the sane as
t he m%?ttb?'é‘"ﬁ?fes’fé‘ﬁpéli')r) 22. The nmethod of claim 20, which further
conprises (xii) determning the chem cal or physical identity of the entity

exhibiting the xgetectRinaitdd Mcdaim 283whitheurfiRt Bopi@des ¢l @i m 18, whi ch furt her
conprises, after the sub-pooling step and bef ore step (iv), an eluting

step, wherein t Hgilkentdetermining the peernioalor physicahidersity (of ereatitysaxpidting thonpl exes
are d'&e?é?:? daatcﬁgr%romthe conpl exes, and the |igand-support conplexes are
subsequent y renoved fromthe pools. 24. The nethod of claim 18, which

met hod conprises, after the sub-pooling step and before step (iv), a step,
wherein a seni- sZﬁidTchremdtbccdoafsxlaimtlérWhichifmladd@tlplﬁsnsmhthpoolb poolisiger ei n t he

i f -1 d- f
he oot U beliie Sap [P aBehiihe stpruiat 4R BP0 afdPEBy o oG P ncont r ot on

gr adi emppot cdfiflegdtard dﬁssdoraerde&din tHe@ompRRES BAd ﬂlblligﬂndlﬁuﬁfbﬂ cs.r\brem ¢ adual |y
decreases as the distance fromthe |igand-support co fromwhich the

ent i tyS"@F%%leF@BV?%?'@A@e@O 25. A nethod of screening a mixture for active
entities, which nmethod conprises: (i) providing a plurality of |igands,
wherein each ligand is attached to a support to forma plurality of

| i gand- support c%rrpl éihesnetl@d c)deammtlécwhmg nteltimdlqogmmdessulm:ohetsubmmpllwes with
a m xt gﬁﬂ) %? p E sune ¢Q d% hat, al | ow at
| east a“ ‘t"%S‘F% Bt Ad Po™ ?“e‘i“eaasﬁm %é ?”’é%tﬁﬂs m& 60‘?? s PoPher eby
form n@hatsmltmn)e@mmtﬂ dr¢-ehtig@tbandHeRPott compRIxeXdisdociates fﬁﬂp&é%bﬂnﬁﬁx at

| east one _entity-1igand- sugfort conpl ex and the ligand- su port co Iexes

from t#¥ difisstie eﬁtmattrr& thereky %@p@raaﬁomrrgmtahel e!tadteefersftth%rreltrérw efap
I gand- ipARftiof OFRL Sxtitd Rrthdulity bd AR8L s SHEPRRAlce FIPIR M R8nd-HiPoR hPlex

from which the entity dissociated increases.

25. A method of screening a mixture for active entities, which 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 the at least one entity-ligand-support complex and the ligand-
support complexes into pools,

(v)  dissociating at least one entity from at least one separated entity-ligand-

support complex,



(v) dissociating at |east one entity fromat |east one separated
entity-ligand- support conplex, 25 (vi) renoving fromthe pools the

| i gand- support conpl exes or the at |east one dissociated entity of step
(v), (vii) assaying at |east one dissociated entity of step (v) for an
activity, (viii) detecting the actiykty, and (ix) selecting at |east one
entity exhibiting the detected activity, whereupon a m xture is screened
for active entities. 26. A nmethod of screening a m xture for active
entities, which(viet hethovignipsm stegioolsithe Pgandisdppugt @nigllencalbt thy adfeadtiogands,
wherein each ligand is attached to a support to forma plurality of

| i gand’%%ﬂ%‘}?m@%ﬂgﬁt@(@; (ii) contacting the |igand-support conpl exes wth

a mxture conprtﬁigngas_@aym% hiriddst bive AfsobiBict th®§ J¢REE (v)B&H éd'tiQﬂ?, that allow at
| east one entity to bind to at |east one |igand- support conplex, thereby
formi ng at | easftvibhedesentingyhd acgjaitd-asdpport conplex, (iii) separating at

least one entitysd i gandsyayRngl oﬁé)ém#t)?%&hz‘ggn%{ﬁl% d%ie?t%@%tixﬁ&?po” conpl exes

fromthe unbound entities; (Tv) Separatl at l'east one
entity-|i gahdrespppomixteeriploeeenad tbriabiével angaesd- support conpl exes into pool s,
(v) adding a sem -solid or viscous material to each pool, wherein the entity

of the at |east, one,separated entity-ligand-support co ex_di ssoci at es
fromthe conpl e;&andA rﬂ#&?‘ﬂ%@?%ﬂlpg a%‘?fﬁ“ﬂ%ﬁé?éﬁ’?,e"{%@r gﬁ&h%e'ﬂmdﬁg a
concerbmptisean gradi ent of the entity, wherein the concentration of the
entity graduall éhdecr eases as the distance fromthe |igand-support conpl ex

from whi ch the Ehti t proyidingrplusality ofigaedss wherepgarh Haandyis aigached todast one
di ssogj,alssd | 4 MuPfiesd@RahdX ol gelivity, (viii) detecting the
activity, a%g I x%{u{s)dell)zct %?g altlpqoeacsoﬁaoneg’enti ty exhibiting the detected
activity, wher&0poncantariirg thedigasd-suppesrenipfeaes with i vext@re ¢anipesinga7. The

e 0§ b S5 OB B AR RS S (LB BB, 20,
The ArBfgoergdnipiixi taadby Reehikg &S8ast 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,

(viii) detecting the activity, and

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

whereupon a mixture is screened for active entities.

27.  The method of claim [, further comprising characterizing the active entity

and its binding ligand.



<120> METHOD FOR | DENTI FYI NG | NDI VI DUAL ACTI VE ENTI TI ES FROM COMPLEX

M XTURES <130> 222362 <150> US 60/395,038 <151> 2002-07-11 <160> 9 <170>
Pat ent i NW@ERHOMW 7S] 2 <210> 1 <211> 6 <212> PRT <213>PEFAUSI003DPHS84<220>
<223> Synthetic <400> 1 Hs Pro Gn Phe Leu Ser 1 5 <210> 2 <211> 6
<212> PRT <213> Artifi cPERUENSBOFSTIND 3> Synthetic <400> 2 Ile Leu Arg Val

Il e<NEB Fhedamerdtan matidndP rR8d k2> PRT <213> Artificial <220> <223>
Syntretic <400> 3 Arg Thr Ile Asn Lys Val Val Arg Phe 1 5 <210> 4
<

20> METHOD FOR IDENTIFYING INDIVIDUAL ACTIVE ENTITIES FROM COMPLEX
MIXTURES
<130> 222362

<150> US 60/395,038
<151> 2002-07-11

<160> 9
<170> PatentIn version 3.2

<210> 1

<211> 6

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400> 1
T’s Pro GIn Phe ls.eu ser

<210> 2

<211> 6

<212> PRT

<213> Artificial

<220> )
<223> Synthetic

<400> 2
iTe Leu Arg val §1e Arg

<210> 3

<211> 9

<212> PRT

<213> Artificial

<220>
<223> Synthetic

<400> 3
?rg Thr I1e Asn Is_ys val val arg phe

<210> 4

<211> 7

<212> PRT

<213> Artificial

<220>
<223> sSynthetic

<400> 4

Ite Phe Asp Lys val GIn Gly
Page 1



<211> 7

<212> PRT

Asp LYS Val Adn Gy
<211> 9 VWRARHOERTT
Asp Lys Leu Pro Gy

<27%>
<211> 8

<210>
<211>
<212>
<213>

<220>
<223>

<400>

<213> Artificial <220> <223> synthetic <400> 4 Ile Phe
Page 1 WD 2004/ 007757 PCT/US2003/ 019584 1 5 <210> 5

<213> Artificial <220> <223> Synt he€T/US2003005845 Arg Phe
Phe Ay 1 <210> 6 <211> 7 <212> PRT <213> Artificial

<223> synthetic <400> 6 Pro Pro Phe Arg Ile Hs Ay 15 <210> 7

5

<212> PRT

9
PRT
Artificiail

S

3

ynthetic

<213> Artificial <220> <223> synthetic <400> 7

Qrg Phe Asp Lys keu Pro Gly Phe Gly

<210>
<211>
<212>
<213>

<220
<223>

<400>

<210>
<211>
<212>
<213>

<220>
<223>

<400>

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

6

7

PRT
Artificial

synthetic
6
iro Pro Phe Arg §1e His Gly

7

8
PRT. ..
Artificial

synthetic
7

8

5

PRT . .
Artificial

synthetic

8

Trp Leu His Ala ésn
1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

9

6

PRT .
artificial

s

ynthetic

9

Met Pro Phe Arg ¥a1 Ile Thr Glu
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Met Pro the Arg Val Ile Thr Qu 1 5 <210> 8 <211> 5 <212> PRT <213>
Artificial <220> <223> synthetic <400> 8 Trp Leu Hs Ala Asn 1 5 <210> 9

<211> 6 <213> Artificial <220> <223> synt > 9 Page 2
W0 2004/ SEABIERE (2007 Olos6a y Val Ala Ser dU Ahlgéf’ﬁsﬁ"’ﬁ&g%s"

g1y val Ala Ser g1u Asp
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