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BACKGROUND
[0004] Transcriptional regulation involves a large number
of proteins or protein complexes specifically assembled at a
given promoter to activate or suppress RNA synthesis. 1In a
specific tissue or cell type, a promoter can be turned on by
a sequence of specific recognition events. Transcription
factors bind cis-acting regulatory sequences; these DNA
binding proteins then recruit co-activator complexes and
these pre-activation complexes then recruit the core
transcription machinery. Such a sequential recruitment
mechanism was demonstrated on the HO gene promoter during
the cell cycle in yeast (Cosma et al., 1999). Similarly, a
gene can be turned off by the recruitment of transcription
co-repressor complexes through sequence-specific DNA binding
proteins during repression involved chromatin remodeling

factors that modify histones and a long term molecular



[ 0005] An advance in achieving progress in
under standi ng the area of DNA binding proteins is the
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assay coupled with high throughput detection on chips
containing a microarray of human promoters.

[0007] The ChIP assay has been widely used in localizing
in vivo binding sites for transcription factors. Referring
to FIG. 1A, briefly, cultured cells are treated with
formaldehyde to induce crosslinking between DNA and bound
proteins in vivo. Treated cells are disrupted and
nucleoproteins are recovered. Sonication is then used to
randomly shear DNA into ~0.5 kb pieces. Because of covalent
linkage induced by crosslinking, specific proteins remain
associated with fragmented DNA. Specific antibodies against
target proteins are used to immunoprecipitate DNA-protein
complexes. Both starting and immunoprecipitated materials
are analyzed by PCR using primers specific for a given DNA
region(s) under investigation. A specific in vivo

interaction can be inferred if immunoprecipitation results
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interaction can be inferred if inmunoprecipitation
resultsin a significant enrichnent of the DNA fragnment
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promoter microarray. Immunoprecipitated DNA fragments are
linked by ligation with a primer-landing site on both ends,
thereby permitting signal amplification by PCR (i.e.,
ligation-mediated PCR or LM-PCR). PCR amplified and
immunoprecipitated materials are finally labeled with
different fluorescence dye by random priming. Pooled PCR
products are then hybridized to the promoter array to detect
which promoters are specifically enriched by chromatin
immunoprecipitation. .

[0010] Referring to FIG. 1B, the ChIP-on-Chip technology
requires 10% cells in each experiment, thus precluding
analysis of development, tumorgenesis and stem cells where
starting materials may be limited. 1In addition, microarray-
based approaches will face the specificity issue. A
schematic description of ChIP-on-Chip is presented in FIGs.

1A-1B and a summary comparison in Table 1, below.
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approaches wi |l face the specificity issue. A

schemati c description of ChlP-on-Chip is presented in
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f) contacting the amplified-labeled product with an array of
oligonucleotides to form assay complexes; and g) detecting
said assay complexes, wherein the presence of complexes is
indicative of DNA that binds the immunoprecipitated
polypeptide.

foo12] The disclosure also provides a method of
identifying a region of a genome of a living cell to which a
polypeptide of interest binds, comprising the steps of: a)
crosslinking DNA binding protein in the living cell to
genomic DNA of the living cell, thereby producing protein-
DNA complexes comprising DNA binding polypeptide crosslinked
to genomic DNA; b) generating DNA fragments of the protein-
DNA complexes in a), thereby producing a mixture comprising
DNA fragments to which DNA binding protein is bound; c)
removing a DNA fragment to which a polypeptide of interest

is bound from the mixture produced in b); d) separating the

4



to genom c DNA; b) generating DNA fragnments of the
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hybridization complex comprises the region of the genome in
the cell to which the polypeptide of interest binds.

[0013] The disclosure further provides a method of
identifying a region of a genome of a living cell to which a
polypeptide of interest binds, comprising: a) crosslinking
DNA binding polypeptides in the living cell to genomic DNA
of the living cell, thereby producing a protein-DNA complex
comprising DNA binding polypeptides crosslinked to genomic
DNA; b) generating DNA fragments of the protein-DNA complex,
thereby producing DNA fragments to which DNA binding
polypeptides are bound; c¢) immunoprecipitating the DNA
fragment produced using an antibody that specifically binds
the polypeptide of interest; d) separating the DNA fragment

identified in c) from the polypeptide of interest; e)
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conpri sing DNA bi ndi ng pol ypeptides cross linked to

genom c DNA; b ) generating DNA fragnents of the
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to whi ch DNA bi ndi ng pol ypepti des are bound; c)
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label, wherein the second hybridization complex comprises
the region of the genome in the cell to which the
polypeptide of interest binds; and j) comparing the label
intensity/amount measured in i) to the amount/intensity of a
control, wherein amount/intensity of the label in a region
of the genome which is greater than the amount/intensity of
label of the control in the region indicates the region of
the genome in the cell to which the polypeptide of interest
binds.

[0014] The details of one or more embodiments of the
disclosure are set forth in the accompanying drawings and
the description below. Other features, objects, and
advantages of the disclosure will be apparent from the

description and drawings, and from the claims.
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of the genone which is greater than the anount
/intensity of |abel of the control in the region
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[0019] FIG. 5 show results from a 5 fold spiking of 2000
human promoters using the ChIP-DASL assay of the disclosure.
[0020] FIG. 6 shows identification of estrogen receptor
target genes using the methods of the disclosure. Shown is
the process in the presence and absence of an estrogen
agonist. Also shown is the SAM analysis of the chip data.
[0021] FIG. 7 shows the mapping of trascriptional units
using a tiling assay on the beta-globulin locus.

[0022] FIG. 8 shows the mapping of trascriptional units
by tiling on the beta-globulin locus. Shown is the
sensitivity of the ChIP-DASL method compared to ChIP-Chip.
[0023] FIG. 9 is a schematic showing the use of the

methods of the disclosure on Comparative Genomic



target genes using the nethods of the disclosure.
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[0026] All publications mentioned herein are incorporated
herein by reference in full for the purpose of describing
and disclosing the methodologies, which are described in the
publicationg, which might be used in connection with the
description herein. The publications discussed above and
throughout the text are provided solely for their disclosure
prior to the filing date of the present application.

Nothing herein is to be construed as an admission that the
inventors are not entitled to antedate such disclosure by
virtue of prior disclosure.

[0027] Understanding how DNA-binding proteins control
global gene expression, chromosomal replication and cellular
proliferation would be facilitated by identification of the

chromosomal locations at which DNA binding proteins function
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di scl osure. %0027 Under st andi ng how DNA- bi ndi ng
BPbt EPFeL 2 6RE r OVA g biae g e @ ipF 581 Bnre gl ahesdml

F@@ﬁBPat'Qﬁ %FQcé&u£&'?éfé%f%afféﬁﬁéoﬁAyﬁn%PoP A Annealing

acilitated dentification e chronpsonma
$otatt ors @mdmhlgmtﬁmmbbmmﬂlb@pmnempﬂw@edum@tadmméss the

bed_h ' d t hod
FOTCHETT G e DR Bl STRTHAL BRGFTGT RSB G GEoassay

A28 cHe PI ocelug esr eéﬁt‘féﬁ‘i’aﬁ:@v@%@nﬁé UvdMNA  for
as

Anneal i ng Sel ection and Ligation) been enployed to
HERPRER, t HRCEPeRTT i Wk i Dn sBbiee g%h’fé@‘%ll 1y @@mwmm with a

$$bﬂ1§[o 1 fde QQPE@aChﬁ?reé % are rqg sﬁ?l %gget to

Icing e ent for exa
2;@ trasclesmcnﬂwedsxdmm mqmel'acemrﬂmreaach s@lf@e Site junction
Thr e oI| os.are_used_to target to 20 .nucl eoti de

hrestatCEHh SpIF e BTe shikefgeasthe two
@W@m@ G 1Sp DralersCedli St Itathsh APLURENINE Whaex

conpeting 3" splice sites, a unique 20 nucleotid
$%%W%ﬂ%@%ﬂ&e&h%ﬂ&K@%&bﬁ@aMWﬁmmwmm

S8 S OOPEEt ) Yy, TS A0 1 Pt
mhesessed ect {On,Arx3aldgat | @), g\dﬂ)lCP%’cﬂi@'SéléZﬂil&ﬂp (3)

and (5 ction on a universal index array. [0029]
SHRE AR obir 4 TG R e Thg el RGP &

U Bt (208l d:8chpol ogy in conbination with
Chl P-on- Chip technology. This conbination is referred

P ei n B d}ﬂcﬁOS%mtlmm r?e‘m;eadflltg"IGSelectlon
Slmscll’ g@ur e pr Q&ds&gs toe Oglo%'lf léi!’ﬁ%"f’ﬁ%% g wich Ehrp-on-
Chip technology. This comblnatlon is referred to herein as
“ChIP-DASL”. An embodiment of the ChIP-DASL method is
provided in FIG. 2.

[0030] The disclosure provides methods of examining the
binding of proteins to DNA across a genome (e.g., the entire
genome or a portion thereof, such as one or more chromosomes
or a chromosome regiong). In one aspect, the disclosure
provides a method of identifying a regulatory region (e.g.,
a promoter or enhancer region) of genomic DNA to which a
protein of interest binds. In another aspect, the
disclosure looks at tissue related regulation. In yet
another aspect, the disclosure looks at developmental
related regulation. In a further aspect, the disclosure
looks at regulation of expression in a particular disease

state or disorder.



bi ndi ng of proteins to DNA across a genone (e.g., the

entire genone or a portion thereof, such as one or
wOorees/oeistonosones or a chronosone regi ons) . | PCDOB2004/021450

aspect, the disclosure provides a nethod of

identifying a regulatory region (e.g., a pronoter or

BuRncer reg antmfddeonte NAJIQG ML 13 PRI MO he
interest binds. In another aspect, the disclosure

ks vatt a e mialca e thegu lea tiigeling pustt edmotilsera
ﬁ%ﬁﬁf [ re.,| S at vlgmgm | rel ated
regu atllé)ér}f% ﬁfsagtf%%t hér§§é%ec S,S%t%hgib I sCI g‘gll?re | ooks
ratlyreguleattiicie ofe .expm@Byi ao iwhizhpatid tulmyind seasein
State or disorder.[003 The net hods. of the disclosure
EEE Sy e TSRS o SRRRERA e Aameriar & .9, on a
iR NG DEOU8IGE He¥ HTRNIBHGR! iten f%@r@ i A S
dﬁggussed abo&g; ph% onnucIeotidg- e.gFuUNM %%?ent on @
aiHice Rnché s enegisr dtreiameintt emadcihs ahd rhyilsr ikaiopend tioo be a
' s.e.qg., 0 chi . ILf a_ligat
AP Brna S e, PRl e o AT CRgn the
pgdiyonicd dotdgiee riorate stdagddiop tics thiRoWd de@ dde parobe is

requlatory region in the genone of the organism then
Hﬁ%ﬁﬁﬁ% A%t FEEHGTCEYpERIIRG C8% héS PFRAEI piOdhe

iing Jr@eRt Iifd @d taS R I8Pk, J@gi.on and the protein
of interest is a tranScription factor. [0032] The
[P8B1Rdds ofThehaedihodsoodr éheadilselosedet casx e need to

or identify DNA.bi nding,protei ns_acrqss the entire
FaTe SRy ke B S At ety S tBRRe Ehe
ehitidiengeploficeioTs awkiuka tyord ct orgMAigan be aaalivzedor Dna
For_ exanpl e, any %goteln i nvolved in DNA replication
LendiPgn SEAEFEREN Gt RLPEn teaRNBe CeRakFnedapyzeRe  For
HBipads ah .%%ogb§919§95§veb09§3b n.anether et hod

for identification and isolation of regulatory

tregisomd ptéoni clegeietabnr egul deoryxabifetiakbgs thdy antagds of
%f the fact that the chromatin of activelytranscribed

the disclosure.

[0033] In another method for identification and isolation
of regulatory regions, enrichment of regulatory DNA takes
advantage of the fact that the chromatin of actively-
transcribed genes generally comprises acetylated histones.
See, for example, Wolffe et al., Cell 84:817-819, 1996. In
particular, acetylated H3 and H4 are enriched in the
chromatin of transcribed genes, and chromatin comprising
regulatory sequences is selectively associated with
acetylated H3. Accordingly, chromatin immunoprecipitation
using antibodies to acetylated histones, particularly
acetylated H3, can be used to obtain collections of
sequences enriched in regulatory DNA. Examples of such
antibodies include, but are not limited to, Anti Acetylated
Histone H3, available from Upstate Biotechnology, Lake

Placid, N.Y.
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genes generally conprises acetyl ated hi stones. See,

for exanple, Wlffe et al ., Cell 84:817-819, 1996. In
w@aoosioeshiear, acetylated H3 and H4 are enri chedPCTUS1004/021450

chromatin of transcribed genes, and chromatin

conprising regulatory sequences is selectively

PEEDL] at edswdi naeed ¥4 af &t F31 1y AGBRS T Of Yo grkdKORy | n
i_munopr eci pitation using antibodies to acetyl ated

Qe it thhen foptareing dhel HRgnens bfeiﬁls;aaﬁ tantibody
[ ' ' inr at or
B TS S Sod e il SHIG 30 IR SAE AT

Hi st dresh t qarnitdulfcely |t ediid dainenddd sotampdd attd@n the

f Upst at e. Bi ot echnol qgy, Lake Placid, N .Y  [0034
TR RS o T P R QoS P e e

aiddian cont@aatd Ng dhesf ragnend éﬁﬂﬂhéﬂtﬁgné aﬁ}n, one
that specifically recognizes and binds to acetylate
FiTs tefenalalyt | ag sl jnkHEhe Bretdlahadt st atess fromdjacent

e i reci pit C ubseguent | y..be cqll ected
T PR Rnsn o HiRMP IR S S i he
athropmeet i, cean éoec arc copiig loinedy sproesslimk dderzaceind atdthods .
hi stones tqQ adjacent DNA. Crosslinking of histones to

YK FThi T 157 RIS GF W e G4 i@y iolet

BGGRLTIGT O A APS JBLNOAS p e JRA0ACH IR L &ei . ysa
expose the chromatin to ultraviolet Irradiation
G 437Purd 2619 al1 984 )Pr di-heaNatddproeds SaiililgSA chemical

c4275-4279, 1984) . her._.approaches utilize chem cal
C%rloosss l?lrﬁ(llnrgg aaqgegrﬁ:ts)s'. %}Pc[a eg 45 -Cca; G ﬁrﬁ%n@g agents
iaganice i neltudese hitdt arienineid ldgyi tf_Qﬁ:nta(l,dé}@fd‘éﬂadﬁh?&ralen
anﬁ psoral en (Solonon et al ., Proc. NatL. Acad. Sci.
(5SA Wre ££0-269474 Prrsps Nadd) -ofsincet SA1- USAe|§2:6470-6474,

1@8:59;3%'0%3?@&%%8)&]] 1,0Q33a] Isdenfs41Lat 1 qryoefy a binding

site for a particular defined transcription factor in

NI ar dl@e@mitﬁmaitsiqujfcalt ibigwdding heel ter evenee pefrticular
IR Ut RRUEnaes: ARt R dtI AP e P
indicative of the presence of regulatory sequences. This can
be accomplished, for example, using the technique of
chromatin immunoprecipitation. This technique involves the
use of a specific antibody to immunoprecipitate chromatin
complexes comprising the corresponding antigen (in this
case, a transcription factor of interest), and examination
of the nucleotide sequences present in the
immunoprecipitate. Immunoprecipitation of a particular
polynucleotide bound to an antigen by the antibody is
indicative of interaction of the antigen with a
polynucleotide (e.g., regulatory domain) (O'Neill et al., in
Methods in Enzymology, Vol. 274, Academic Press, San Diego,
19992, pp. 189-197; Kuo et al., Method 19:425-433, 1999; and
Current Protocols in Molecﬁlar Biology, F. M. Ausubel et

al., eds., Current Protocols, Chapter 21, a joint venture
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chromatin i munopreci pitation. This techni que involves
the use of a specific antibody to inmmunoprecipitate

we brosiensiy conpl exes conpri sing the correspondPemyUS2004/021450
antigen (in this case, a transcription factor of
interest) , and exam nation of the nucleotide

b%@ﬂ@@ﬂcﬁfegﬁésﬁﬁﬁli@hiﬁ@ ABBYPOREEE| Pihal €and John Wiley &
nmunopr eci pitation of a particul ar pol ynucl eoti de
SbogndIto. an(ap® s géwpbyem@et hht i body is indicative of

ISg1 oL LARFEFy) 08 BOL AT W 1], prackupuet obhdnepnon

cbRbEng¥ el aeyi £ Vel. CR¥4natademmen®pessipSant DorgodChIP)
1999, pp. 189-197; Kuo et al .,ﬂg%thod 19: 425-433, . .
progedusadwehbr BNR PLEEBREFEYi AMROY LTl ar %%PBﬁg?bEl@eS

(glg.Aﬂﬁﬂ?egnﬁt fbtein8ldare EMHESNInREQL QE0LS, EBaDkeare
17 a joint venhturebetween G eene Publishing

féxedfwatbsfOfN@ld@hﬁd@bhnh@IV@§t§dSsz§0ph§api9@998nd
. .[0036 i o o
oSYERLEVENAL . L0036) BeLerti 00el 8, ELGripidl B2 pinding

el ( i nes "a nodi ronma
prBEUAAPERChRbEatLhoBf( ChtBreptoagdurarichhdPNAor example, by

m croarray analysis. Polynucleotides (e, g. d
ipronepis Capé teF s8B! MhkBda( EPgCitie Aot Sploy  Bgcar, Fevereal
o%o%%glg?@%gﬁgnkgﬂgnV%ﬁke@ngicﬁgai@%&bﬁﬂclé@ﬂide is
pol'ynucleotide fragments that are crosslinked to a

c?hmdbm@dp?dthia oripeat pedrofinderecostisienenwhenely the
Qr exanp

e J.mmunopreci pi tati i & .S L
F&HFFEb@?F?APV%¥lﬁé€SFSEP %%%tﬁgﬁggggsﬁkﬂ%?ﬁg?§%ﬁ&eﬁt ko
2 eghed Rel yuelieatiade drs conpllast, edaviit prameri wemprising
pair under conditions whereby the priner pair .
a?yﬂﬁf@ﬁzgaxt@OﬁﬁeO@@hy@ufﬂéﬁFi@@rFﬂQQnEHP 3 S GmPa tarIet -

I rst.. 1. t , [ el i
P B RN GO P SPRBLTY MR o o
ﬂlﬁ@_&g $RAsIicd coltigenueingot decat pog téapalgioaatising a

ybridi zing to a_target palynucleotide, an S n ;
OSSR o SIS rﬁgﬁ%ﬂ gl e _é’n&?“r‘%ss?"%%, Gesigned
2N B, RIIFTRY S A @rieginetnt @l deResiticanf afecaent of a
upstream and downstream segnent of a
polynucleotide fragment, one primer of the pair of primers
comprising a first universal primer landing site and the
second primer comprising a second universal primer landing
site, wherein the universal landing sites are not the same.
The first hybridization complex is contacted with a ligase
under conditions whereby primer pairs hybridized to the
polynucleotide fragment are ligated to form a ligated probe.
The ligated probes are amplified with universal primers to
generate an amplified-labeled product. For example, the
amplification can take place using a fluorescent dye and
ligation-mediated PCR (LM-PCR) . In another embodiment,
polynucleotides that have not been enriched by (e.g.,
immunoprecipitation) is also subjected to LM-PCR in the
presence of a different fluorophore, and both enriched and

unenriched pools of labeled-product are hybridized to a DNA
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pol ynucl eoti de fragnment, one prinmer of the pair of
prinmers conprising a first universal priner |anding

W@ 2408/060304 t he second prinmer conprising a sSeconeCT/US2004/021450
uni versal prinmer landing site, wherein the universal
| andi ng sites are not the sane. The first
iy dLiZat | Qs COmheds GERlAct eth i) a THOass jwdel/
condi tions whereby primer pairs hybridized to the
weinartlashtiade d rafgrfidoraarqriqratied ans iftar mbtdiingst drom a

rohe I es : ifie 1 th unj versal

E%I‘I nerlst-g?c;%ﬂgel%g%e Se gp'{iaeg&angp ﬁerl?rgé%ﬁ%bcﬁ%egepruos lﬁjlctw.l or®
vexiarl el aveer gy ldrfd Ioatiisomenand ake qallate dtsd nthed relative

fl upr escent e and ligation-nediated PCR_ (LM PCR) .
RLEl t%fP % %tﬁr%%u@e €t ¢ BRAYRRRE Ifotof
Ree- &) ched i (@ dhond AMRIRGIHRI 3] ¥e 12512450
subjected to LM-PCR in the presence of a different
FQQAflophorley taved nisdthedenaic héee ahics almsnriec et isaolss tdfat

abel ed- product _ar.e, hyhri dj_zed -t.0,a i.croarray .(as
oS SR s e R B e S e
teattirn dpfedf Ikienes denathd rrensid.y .obtai nedHy, 0Psdrelan and/or
lural ity of independent. experinents can _be used with
%%} Hver agE &FAYSSTStiRSE RS adilc foFpe g both

ﬂx@t@:ﬂnv%okﬂr{@ifﬁ&y‘?fucqe@tri@é@ PRIV AR 1%ot 1 that are

pol ypeptide of interest) to each sSequence represente
ot theeirat gy pc@@37]. | n t he nethods of the disclosure

teins at _hind _a pol ynucl eotide are ossl.i nked
ﬁ’?%nsg cr o?1 9 %W&ﬁee&ﬁn%éﬁﬁ&%}ﬁ&%?qaﬁ% &rgaﬁoﬁ@%&. ,
PN yriv@lteo tisyelian tediathaigral dekydabnatif® techniques
resulting mxture will conprise both protein bound

B yARIreddd dée aF FEIY) dudisda dEen kapmle .nGhepaing
P, ! ! t
d@bﬂﬂﬂ&ﬁéé”xigg%%%gﬁgﬁEﬂﬁgﬁ%&edﬁ?&ﬂfyﬁé&%ﬁkﬁgs.o

fractionate p eotides Tn~the mxtur
Frregmtardnzetiicon deec e guesmgrld sheamusiimet e tattl ished methods
r, exa

e e oL examl e, sheating Lothnl gues Lo gencrate
REGHRY iicshe G esinaicesiyldrs ke MRENeES restriction enzymes.
The resulting fragments can vary in size. In one aspect,
using sonication techniques, fragments of approximately 200-
400 nucleotides can be obtained. As a result,
polynucleotides fragments crosslinked to binding proteins
(e.g., protein-DNA complexes) are generated.

[0039] Protein-polynucleotide complexes/fragments can be
removed from the mixture by precipitation technigques. Such
techniques include, for example, the use of antibodies to
protein targets in the mixture. For example,
immunoprecipitation using an antibody (e.g., polyclonal,
monoclonal) or antigen binding fragment thereof, which binds
(specifically) to a binding protein of interest, can be
used. In addition, the protein of interest can be labeled or
tagged using, for example, an antibody epitope (e.g.,

hemagglutinin (HA)). The resulting substantially purified

13



for fragnmenting chromatin, including, for exanple,

soni cation, shearing and/or the use of restriction
wepwgoesi4 The resulting fragments can vary in BCRES20041021450

one aspect, using sonication techni ques, fragnents of

approxi mately 200- 400 nucl eotides can be obtai ned. As

e Je&sUl dnr POhyaUCh 88 & TaScdd AN Sn CrASEKEShE Q3e

bi nding proteins (e.g., protein-DNA conpl'exes) are .
feaEreited. a1 039N Frieratied pod yarRA MG ddie dmpldives proteins

t ed 0 Xt ure. by .
S e e T (e
et b triesd usiet lofo laiddrhodi st tde prdleid dangetsiid a
the m xture. For exanple, inmunoprecipitation using an
SHBI (RLSTTO Yol drfal RGO OB R 9o tord BT Re. Undex
dd i i f agreR i dihetgh 1 a W choPids, dspagid 'Eﬁﬁlr#ﬁﬁcleotide
to a binding protein of interest, can be used.” |
facRtine e amie Protel ivefudlaariest waimdes |abslsd or

d usi r. e an,.antii bod eitope(ﬁ.. -
|Lermggl utifr}lgen '{%&icﬁ&gn&h?qeesdlﬁsﬁ%ogs it iF 9 dt 'the
il fiyed{d .det emimes Bt Ier0 S5 B IkRichPrtRidin is a
qp]q%lé%/nuc,l eoti de_ fragments are then treated to separate

BHA NP Hritdids f TR YRS dee The
palpkcleatige 44 agRM drss tﬁ%i@@tﬂf&%iﬂctg@lteracts are

ol i'gonucl eoti de probes conpri sing a“sequen

hyimpldrmed oy N theagentsucledt i derf raag:inupltq) undefr a

i1 J i bri dj zatd bet t he |
LS A, e ) dhgeldanbetveen (e oo cne o
frdgimrs eacwis JHIGAG)s Kinwietdodse of HdeidieehdS B on in

al so provide the ability to determ ne whether a

B @HPW Gleithy STgAYETC R S dalomucdeptide is
Hestusses %@o}ée’réﬁqﬂ&@r?)qgﬁégﬁh%%%?ﬁ gcél?“'tp%% NG of

binding protein interact

itegrest s @ gransemEpthiqn) faddora pol ynucl eoti de

G5, 2,3, ELHANPTy hpchip o e OO ooqent
"GEATRL 0 Hilte eSSt ilRe polRLe! @Qld dR1itSons: a
first portion comprises a target-specific oligonucleotide
that is capable of hybridizing to a target polynucleotide,
and a second portion comprising a "universal primer landing
site". Two different hybridization probes are designed to
be specific for an upstream and downstream segment of a
target polynucleotide. An upstream hybridization probe will
comprise a first universal primer landing site and the
downstream hybridization probe will comprise a second
universal primer landing site. The first and second
universal landing sites are not the same. Examples of
universal primer landing sites include the T7 and T3
universal primer landing sites. In one aspect of the
disclosure, the first universal primer landing site is a T7
primer landing site and the second universal primer landing

site is a T3 primer landing site.
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identified as a regulatory region and the protein of

interest is a transcription factor. [0041] A plurality
w@boopoaises (al so referred to herein as "hybri dP@EUSZIN4/021450

probes”) conprise at |least two portions: a first

portion conprises a target -specific oligonucleotide

tbedi2] s capabke H§bPY@{£Qﬁféﬂgpf&bést§f99ﬁ¥bridized to the

pol ynucl eoti de, and a second portion conprising a
e@lﬁ{@]@‘?@aPObYlillﬁ@leUah@léﬁgOlstaéﬂed AWoChI P f efeoh a sample,

. i robes. are. desi gned to be_specific for ,
Q%P%%g%?@%%?gn%m%gﬁﬁ%??%%%?segﬁeﬁ?r%faaﬁ% §5éber%§ﬁzatlon
potyheie] eobidlees Adpst {eers hybrigh zat $OToPhebes ¥ | designed
%%aﬁéise a first universal primer landing site and the

Y i hSBFF of 28T bopriedeSwrstarbhpt 1 % ecompbemeriary to

| am i FotPProd. . °
P r Tt e TR PR L PR RO A ihe
A et seolypmhekeot bl ang siltespiolodaider el MFranst The

_ _ 1 nsi T
HadFelfie Badtrs: bt IhoLeE 101 (o Rl ricy

redd Mot B pantkday; stheranthy hse sEePNM Y e 8abace pair

prinmer landing site is a T3 prinmer l'anding site.[004

MHERRE HYDT i VR T | Wh bribear Bre b diviesldizathion between
[ ' 0 [ - P

%@%p e, @f&ﬁ% &ﬁ%ﬁ9§%%|l<?€g%?£%héigf%ﬁ%éé§%$fst

Hygitor i il zeett icom okt ext tRie bikiss @tk yare MeTsuof Hihe

fisclosure are designed to have at. |least a portion he
OB S 3 O R 5 [ o T get mesuic that the

PORERIE @Ot dreler 1 SUaht thadodpyndli Zat) o afhd he tadget
pol ynucl eotide and the probes or primers of the
Rpiruskeet ste Ure hybsl GiAg vtk halaigrats o high
ég%gﬁ§gﬁﬁ§zggﬁé&g§g§gnot be perfect; there nmay be any
nu 0 i

base pair m smatches which will interfere
Via48ihybr ithusat i de bedvmen didte dategedl polynualeidd de

TS Pe oA LY - S i 1, TR oighict e Fizst
Hyﬁfﬂdiﬁétfﬁﬁﬂﬂoﬁﬂﬁgxtéﬁiy in the presence of target.
Stringency can be controlled by altering a step parameter
that is a thermodynamic variable, including, but not limited
to, temperature, formamide concentration, salt
concentration, chaotropic sélt concentration, pH, organic
solvent concentration, and combinations thereof.

[0044] These parameters may also be used to control non-
specific binding, as is generally outlined in U.S. Pat. No.
5,681,697. Thus it may be desirable to perform certain steps
at higher stringency conditions to reduce non-specific
binding.

[0045] A variety of hybridization conditions may be used
in the disclosure, including high, moderate and low
stringency conditions; see for example Maniatis et al.,
Molecular Cloning: A Laboratory Manual, 2d Edition, 1989,

and Short Protocols in Molecular Biology, ed. Ausubel, et

15



probes are sufficiently conplenentary to the target

pol ynucl eotide to hybridize under noderate to high
wareosngsncy conditions. [0043] Thus, the assayBCHDS2004/021450

general ly run under stringency conditions, which

allows formation of the first hybridization conpl ex

a??lMeEEF§h§nEB§?SBS€e@fb&afggéreﬁbélng@ﬁ@ﬁgéﬁﬁ benditions
controlled by altering a step paraneter that is a
athesﬁqdynaﬁrdepanﬁabteanﬁnWPEéih@,dbﬁﬁeﬁﬁﬁtlFﬁi@éngB?nt
tenperature, formamd ration..sal ‘e

CUSRBGRE P, CORGGEr SERRoRErT ASReentrat PBRctoteally ot
hokLgari ecspkyantiregncant eateanivandudcdebinathenbybridization

t hereof. [0044] These paraneters may alsp be used to
Oéoﬁpﬁé?lﬁoﬁcééécﬂﬁiéOHPﬁdFﬁg?lé§SF§'ggﬁgﬁﬁﬂgﬁeguﬁpined
B'tchHe§u sPal- oM M%’l@%qi’l§97BiE!‘l‘B%yLLH%_YiQQz@@&bhahﬁeh

o perfornicertain steps at higher stringency
Noeddiiti anddt @robegce "Oyrrypevi PLcPbingirges P6045] A

vari.ety of. hybridizati Pt .
A
loangergnesandit,i ersihgeae tondéxample akenisaflestetd &b be

., Mol ecul ar G oning: A Laborat Manual , 2d .Edit |
21989, SaRd "Shdrwem 5% AhEBIGhyMar taPbl BEy i ted Tl £or

RS % %cifgkaggquﬁ&%p%tj%p%%EQE%HEQOQXCV%E%%%@%%:and pH.
ri-ngent “conditions are sequence -dependent and w ||
e dinf fier efte itengiddaenest (cindeumsiesfrices. icgdgestrength, pH

sequences hybr.idi ze speci fi.cally, at . higher.o
at"@rrﬁ’é’r’éﬁh‘e?.cllﬂg C&cﬁ%gﬁ?g 1§6ﬁ)détt t(‘)"Ihtlhcg1 %yb"r Ofi £55 Brobes
A 4elBite A ids tre frourdd mybijisser ttechri gudysdenylated

Bi ochem stry and Ml ecul ar Bi ol ogy- -Hybridization
WHNZh tndedi ceatiaRdEr dfe STWIAERHEY phiendiegides Grequences

PR 2 SR, Sl o208 81 RUELE, p-8ged satugipics
4t0 i iahioniti )10 GG drgyeert tdvendlitthensherindll hrelthaRe in which
qpk%]r%]&Tm@{ge{p%%%ﬁq}e CII!Sf Ilcessseq:lf'l%rlllc%baotuta 1d. il\Pes%dium ion,
typically about 0.01 to 1.0 M sodium ion concentration (or
other salts) at pH 7.0 to 8.3 and the temperature is at
least about 30° C for short probes (e.g. 10 to 50
nucleotides) and at least about 60° C for long probes (e.g.
greatef than 50 nucleotides). Stringent conditions may also
bé achieved with the addition of helix destabilizing agents
such ag formamide. The hybridization conditions may also
vary when a non-ionic backbone, i.e. PNA is used, as is
known in the art. In addition, cross-linking agents may be
added after target binding to cross-link, i.e. covalently
attach, the two strands of the hybridization complex.

[0046] Complementary polynucleotides (e.g. DNA) to that
of the enriched polynucleotide fragment to which a protein
binds (e.g., the protein of interest binds) can be
hybridized using a variety of methods. For example, the

complementary molecule can be immobilized on a glass slide
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The Tmis the tenperature (under defined ionic

strength, pH and nucleic acid concentration) at which
wGMs0078the probes conpl enentary to the targetPCT/US2004/021450

hybri di ze to the pol yadenyl ated nRNA t arget sequence

at equilibrium (as the target sequences are present in
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iofasencienkiheg sagenlls tyay thayaddad zatten .t ahget bipdi Be
to cross-link, i.e. covalently attach, the two strands

mBﬁeFﬁéeh%HlH‘B?&FVoﬁ’oéléﬁﬁl@f(ls FepabE Eskpradsatary
e&@ﬁ!@%@h@?t'gﬁa Gep8naDNA) ok ttU@BnthEh%hggﬁkEEQQStics of

ynucl edf i de fragnent to ich™a protein
E@ @OlYﬂhélﬁpﬁﬂden(@NAhnﬁﬁﬁésﬁnﬁlnds)otharbaucleic acids to
t hod For exanpl e,
bF%gsgoﬁﬁﬁeneﬁgagy%§6ségﬁ o@anggge ﬁi&¥v|ﬁ£§&ngﬁn5
cghasslshsda(ce gelcGoel Bg MechBattay-TeCHMNDIREY than the
tm) _GAPS(tm)) or on a mcrochip. Conditions of
fﬁtﬁﬁmﬁau P&LFORIWPPEEY fTohl 9T | Hed utleeC b esemppece at a

dalfgﬂeat abﬂgeng¥rgﬂaght LORS ﬁnd/ %emfdg{% &1% t{é\ﬂeégpgé/ure

conditions. (See e’g., pag
(padercdbénhyd21¢ﬁle $EXeagdhpagHs 6nd. hAub6lencCurr ent

Nb I . F h
CRPEBECERITR)  BSEIt ipaLR PNt BoPEERE=nF SRRl EASNEaTY to

th@tﬁﬁ@@ethﬁyBY@ﬂhQéZtht§QQH§9§§§ sé@ﬂ@ﬁ&étaﬁeeéﬂgllbrlum
ionic strength influence the stability of

(A§bEhEI EarP8h. STHUSNCREgRATEr Present in excess, at Tn, 50%
of the probes are occupied at equilibrium). Stringent

conditions will be those in which the salt concentration is
less than about 1.0 M sodium ion, typically about 0.01 to
1.0 M sodium ion concentration (or other salts), at pH 7.0
to 8.3 and the temperature is at least about 30°C for short
probes (e.g., 10 to about 50 nucleotides) and at least about
60°C for long probes (e.g., greater than about 50
nucleotides). Stringent conditions may also be achieved
with the addition of destabilizing agents such as formamide.
For selective or specific hybridization, a positive signal
(e.g., identification of a nucleic acid) is about 2 times
background hybridization. For the purpose of this
disclosure, moderately stringent hybridization conditions

mean that hybridization is performed at about 42°C in a
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noderate stringency conditions can be determ ned
enpirically, and depend in part upon the

w@ehb@saemses i stics of the pol ynucl eotide (DNA, RMNA)/US2904/021450
the other nucleic acids to be assessed for

hybri di zati on. Generally, stringent conditions are
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SHoy t5Pr odEsate’. §. sol@: 1o AbputpSonnusd @ot i Aes) Soh ted
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HHOWR™ SPHIR | W i ey LompamigentlCorrxtions welfateo and 1-

be @&ﬂh}?VﬁPo}}!\é} hwﬂal_'@e atg'gétvlvé)éhé)g Qfgtﬁgééﬂlé@ g@eggosut 65°C

such™as flormam de. For selective or specific

Wiyt | ali waadh owo Lt posi ¢dwvies siignal 0 (2X 8SC i et ¢ fiE€adddium

Cgf a)énfcl q[]g E’:\Ci d) is about 2 tines background

QBT Tar 72 S For the purpose of this disclosure,
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that hybridization is pe'rf%% med at about 420C in as wi

RihyaRR R TRt h 26l thowm Korthe My wiSeaPopqpHon of the
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h f d at t 500C with h
WEIRT orp Coriteh il £ BSC Hh 5! RS oo BALng

Siiotny R nas et dielien dpdtiglae,
tgchnique. Thus, for example, the universal priming sites of
the probes are each about 15-25 nucleotides in length, with
20 being used most frequent. The adapter sequences of the
probes are from 5-25 nucleotides in length, with 10-20 being
most common. The target specific portion of the probe is
typically from 15-50 nucleotides in length, with from 20 to
40 being most common.

[0048] Accordingly, the disclosure provides a first
hybridization probe set. By "probe set" herein is meant a
plurality of hybridization probes that are used in a
particular multiplexed assay. In this context, plurality
means at least two, but can include more than 10, depending
on the assay, sample and purpose of the test.

[0049] Accordingly, the disclosure provides hybridization

probe sets that comprise universal priming sites. By
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hybri di zati on sol ution containing 25 nM KPO4 (pH 7. 4),
5X SSC, 5X Denhart's solution, 50 ng/nL denatured,
wa@osoemsed sal non sperm DNA, 50% f or mami de, 10P6€TXEK1008021450
sulfate, and 1- 15 ng/nL probe, while the washes are
performed at about 650C with a wash sol ution
cont b nEAY &ﬁ%@%@@d Re A% 504k L&Hé%ﬁ@'e&yée LAAL€oF the
[0047] The size of the primer and probe nay v as
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m@ga hdodrashrpan t eivé sshHetpeamidd ante 100up pet xeein 15
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nucl eotides in length, with from20 to 40 bei ng nost
=Nt o@%%ﬁ}yw%r%ﬁ%%n& H@ﬂd'ﬂsm@sm@ FFroM Hes Ry
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ntext,, pl nmeans |.ea but can i ncI ude
ﬁb S Han rbé ep Y ‘?r#t ZHIE gpbe set (or

FZIQEgthsfd theBest as [ ]seQﬁf&de@%Wanﬁé&? by priming
dlsclosure provi des hybridization probe sets tHhat

YIRS Uit Ve rkksal ani ] Jrﬁllﬁjisn tes. By uni versal prim ng
GO AR PR, S AR L8, WA
sgetexliy i esseam wupsie emmumiquar w qud ivige sﬂv%r( LM%)

e adaneiemunyercal pnie slie (0P sl
the assay. In general, universal priming sequences range in
size from about 5 to about 35 basepairs, with from about 15
to about 20 being typical.

[0051] As will be appreciated by those in the art, the
orientation of the two priming sites is different. That is,
one PCR primer will directly hybridize to the first
universal priming site, while the other PCR primer will
hybridize to the complement of the second universal priming
site. Stated differently, a first universal priming site is
in sense orientation, and a second universal priming site is
in antisense orientation.

[0052] In addition to the universal priming sites, each
hybridization probes of the probe set comprise at least a
first target-specific sequence. As will be appreciated by
those in the art, the target-specific sequence may take on a

wide variety of formats, depending on the use of probe. For
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particular 5 '-3 ' orientation, and will depend on the
orientation of the system Typically, only a single
waoipssesuence and a single DUP sequence i s usSeRCT/HSH04/021450
probe set, although as will be appreciated by those in
the art, different assays or different nultiplexing
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therthble Pecrepiraedei Ted obiger 26t th hhescomprehred and
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ifferently, a first universal prinming siteis in
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Is in antj.sense. orientation. [00 In addition to, the
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wierrihe Selgeeprise atolmasti@a f4r§d1it in two to provide
target-specific sequence. A s will be appreciated by
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: i ' f t ' on t.he
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R or) 1 (T ROMEF i PGt Le used in oL

assay systems. The basic OLA method can be run at least two

different ways; in a first embodiment, only one strand of a
target sequence is used as a template for ligation;
alternatively, both strands may be used; the latter is
generally referred to as Ligation Chain Reaction or LCR. See
generally U.S. Pat., Nos. 5,185,243 and 5,573,907; EP 0 320
308 Bl; EP 0 336 731 Bl; EP 0 439 182 Bl; WO 90/01069; WO
89/12696; and WO 89/09835, all of which are incorporated by
reference. The discussion below focuses on OLA, but as those
in the art will appreciate, this can easily be applied to
LCR as well.

[0054] In this embodiment, the hybridization probes
comprise at least a first hybridization probe and a second
hybridization probe. The method is based on the fact that
two probes can be ligated together, if they are hybridized

to a target polynucleotide and if perfect complementarity
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will verify its uniqueness by allow ng at |east 4
evenly distributed m snmatches in rel ated sequences in
wao b@sgemsone after the BLAST search agai nst t hePdybs2v04/021450
genonme dat abase (s). Sel ected sequences al so avoid
smal | repeats, have a Tmin a defined range (e.g.,
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rflhccjogrogc&r%etse P r efe r?ceéi.ueﬂ?eesdios%hl?%% ]‘%elttﬂN30 being
F1a0usas 01 QA by asddasa I dddha ! ™ Idne embodiment
appreciate, this can easily be applied to LCR as well
the dosgt 19nd WesBwbddinaatt  daned ey el idasdd ypreshiesent ,
r e - hypr ; r ghe a
eg' c'or?ﬁyg{ra}‘}(ﬁ Ez}g): ilglr%:f épllrrvcs)etk-)nel. ﬁleL% r%tzeetq%%gi%ég gglsé%ﬂgsn t he
efrdetd inteatt t e precizes acdiidet [Hygatied daagetrhersodd itshey

R . [k
Hyr e HiRRE Srdiddl S He8H MR zed to the second target
domain. If perfect complementarity exists at the junction, a
ligation structure is formed such that the two probes can be
ligated together to form a ligated probe. If this
complementarity does not exist, no ligation structure is
formed and the probes are not ligated together to an
appreciable degree. This may be done using heat cycling, to
allow the ligated probe to be denatured off the target
polynucleotide such that it may serve as a template for
further reactions. The method may also be done using three
hybridization probes or hybridization probes that are
separated by one or more nucleotides, if dNTPs and a
polymerase are added (this is sometimes referred to as
"Genetic Bit" analysis).

[0056] In this embodiment, the two hybridization probes
are not directly adjacent. In this embodiment, they may be

21



mean that perfect conplenmentarily nust exist across

the full length of both probes . [0055] In one
wepdsmddisent, the two hybridi zati on probes are PEFUSVOH021450

each with a target specific portion. The first

hybri di zati on probe is designed to be substantially
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pol ynucl eoti de (e.g a _pol ynucl eotide fragment) and
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first and second target dommins are dlrectai adj acent,
[]
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ngggrl ”EB dsagnheaﬁglé £ Esh B&bﬁbéézahhgar8599@eg§

ized to't rst target donain and a seco
mhybukészafldmfﬁembatlsuhybncdazed anaﬂbgsseanddmuatgeeS of
donaiE If erf ect co Ienentarltg XISt at
neERERTSH ORERFGAnPoRIELPaC: P BCPs SPg: ABHLCRENMARaPe: Rade-
FbWO cRERPES, cgepEdelaabgelboae&a@r (bRaf oy anl igat gdes
probe. Tf this conplenentarity does not exist, no

pepgaﬁeoﬁu§ﬂea§taﬁédu§nﬁépﬁ€dcaﬁdbﬁhéSQdob@beaﬁebﬁgkbones
%egghggtggg% ?& a90ﬂ98r88 Q'Seﬁ€95§ecol &%18@% by,

usi ng to a OM/t igated probe’to
cbetdaaatUbedhefhlghéytahgegeﬁophnephedtEQEegubhckbahe of
it may_serve as . a tenp ia e for further reacilons The

NREVRBA e CAPEE1RE BUR¢SUSi AGIERr ed RF0FPEF2EPI o TWO

aBiahesgeE. hF@&b@'Z@hboﬁNﬂrBﬁéﬁbbhéte%h@bi%@a&ﬁb%gvém
one or more nucl eotides, if dNTPs and a pol ynerase are

habdedleahagnuslgéﬁEPSnegNﬁéfbavédlﬁﬁgag changepcipi the
m%ﬁ% %%l%émperature (Tw) for mismatched versus perfectly

matched basepairs. DNA and RNA typically exhibit a 2-4°C
drop in T, for an internal mismatch. With the non-ionic PNA
backbone, the drop is closer to 7-9°C. Similarly, due to
their non-ionic nature, hybridization of the bases attached
to these backbones is relatively insensitive to salt
concentration.

[0058] A hybridization probe or primer may contain any
combination of deoxyribo- and ribo-nucleotides, and any
combination of bases, including uracil, adenine, thymine,
cytosine, guanine, inosine, xathanine hypoxathanine,
isocytosine, isoguanine, and the like. In one embodiment,
isocytosine and isoguanine are used in primers and probes as
this reduces non-specific hybridization, as is generally
described in U.S. Pat. No. 5,681,702. As used herein, the
term "nucleoside" includes nucleotides as well as nucleoside

and nucleotide analogs, and modified nucleosides such as
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[0056] In this enbodinent, the two hybridization
probes are not directly adjacent. In this enbodi nent,

Wa b@y/oonsy4 besepar at ed by one or nore bases. ThRCT/US2004/021450
addi ti on of dNTPs and a pol ynerase are used to "fil

in" the gap, followed by the ligation reaction. This
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dgrgggscgﬁtain polypeptides, the biotinylated
polynucleotides are bound to a solid surface through biotin-
streptavidin interactions.

[0061] In one aspect, once the unhybridized probes are
removed, the hybrids are subjected to ligation. The ligated
probes can then be simultaneously amplified using universal
primers that will hybridize to the upstream and downstream
universal priming sequences. The resulting amplicons, which .
can be directly or indirectly labeled, can then be detected
on arrays. This allows the detection and gquantification of
the target polynucleotides.

[0062] For example, once the non-hybridized probes (and
additionally other nucleic acid molecules from the sample
that are not of interest) are removed, the ligated probes
are denatured and the ligated probes are amplified to form

amplicons, which are then detected. This can be done in one
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this reduces non-specific hybridization, as is

generally described in U S. Pat. No. 5,681,702. As
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A 6Aluc| edtdldesralrmisrigtess oldal giteab £ 5@ egt i on by

cont acting t.he .biotinylated.pol ynucl.eotide with .a
SRR e A S FOoRE R i By Gneg, o
gEnefdey LNlidrde, polg/uicl fehidftedr el aidMaiigding
Once the pol ynucl eoti depol ypepti de conpl exes are
TIPS riR DAY ARG Ss Gat@bass ndtolesmdigptides

| [ i+ Qf A wus| Lot :
aggjuayn to tgﬁico %%s%tggc%éit 2%%9 céJbi ot r?g?rdel%szdvl%rl nllkely ko
bentrerqadtatonsy, fe@0ied]s | Moree aspedie ke dtfhed by mapping

nhybr i.di ze%g robes _are renoved, the h brifdes ar.e .
i) G T TGOS 19 S 6I8s o e @nisn
Stdnliranreousleyy aidndded disidle Wy Rl fid, e dtionally
Wi | | hgb_rl di ze to the upstream and downstream
%’kﬁ_ ﬂntﬁi%%g%éﬁﬂ}@r@@sﬁabﬁ?@_ S-esul ting anplicons,
e - Call B 1Al HRCUAlCi A 861 IohdAPal PnL e

en "‘be detected on arrays. [ | 'ows the detection
ridrmudrdtfidzat icem dfe obtained from samples including, but
not limited to, bodily fluids (e.g., blood, urine, serum,
lymph, saliva, anal and vaginal secretions, perspiration and
semen) of wvirtually any organism, with mammalian samples
common to the methods of the disclosure and human samples
being typical. The sample may comprise individual cells,
including primary cells (including bacteria) and cell lines
including, but not limited to, tumor cells of all types
(particularly melanoma, myeloid leukemia, carcinomas of the
lung, breast, ovaries, colon, kidney, prostate, pancreas and
testes); cardiomyocytes; endothelial cells; epithelial
cells; lymphocytes (T-cell and B cell); mast cells;
eosinophils; vascular intimal cells; hepatocytes; leukocytes
including mononuclear leukocytes; stem cells such as

haemopoetic, neural, skin, lung, kidney, liver and myocyte

stem cells; osteoclasts; chondrocytes and other connective
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the target polynucl eotides. [0062] For exanple, once

t he non-hybri di zed probes (and additionally other
woe@sedmsiaci d nol ecul es fromthe sanpl e that aPE€r/ns1004621450

interest) are renoved, the |igated probes are

denatured and the ligated probes are anplified to form

80PEL6 08811 ¥hi BBy 3F EnbBePedet 861 8 JHES,; CRvDE doEs,
in_oneof several ways, 1ncluding PCR anplification and

rafnevigeel et eandppiirearion. $nitallei mlllasa}t)ﬁml imetude

A C i rated_into the a Lcons
PR e ROR S rB0LDE,  TASHARIR et et e e T uwieat
Trecdbbs, deEEsThedehes ei mcg,arr:f@, agpd ffﬁflda_.,USWPgii?,_f Ofleri-1,

anpl e, Ligation-nedi ated pol ynerase chain reaction

P?‘é%? %%‘i %ﬁrjeﬁfe P?%?%c‘bhl% AHCStethl Bing oo, kflereby
AL 1y i 1 £8. , the teachings o
whi ch a]FYé ll?}%%&r%%féé%i% %%r ein %@ﬁgﬁ%ér ence) . [0064]
FA§HLC edkdbEsus sedtat dels faom mrepamah oprac | qsﬁrltl;plb@s @sing

[ erein, n b |oned to generate a . |librar
SR ERERR SOE SRR SRl redfdked co
Pl ate=Hl dadmbasei ndPot yd ucd et m@@mﬁid@, thosey

y

detected by this method are also |ike to be

KR a6 Y5 ragf 6wsS - THISEC B b & s HEHITUS Bd DheTiupmaIRtion,

de dipolatied pol ynucl eotide on the genonme for the
organi sm from whi ch the chromati n sanpl e was obt ai ned,

EHYE Dipt | orfal targett gvalyniut leanedorimunelaatahasiemeric form
Q A.s. will_be appr 'tedby.t:jllloseintheart,
cgp]"glIg’)rfl‘?ulcﬁzoetoltal'lg e ea eag% %4 2?51’196%3 b E°§'<‘;1C-’ri:[}'.f'es An isolated
polphudi gt e N0ta Igdlihadtant pdidnad |1 dsd Sinfhediately
bl ood, urine, serum I%‘/?r:tph, saliva, anal and vaginal '
QRSB , Widdt i et oif difte safbif)g dfeddenass (Witdnywhich it
9 G Na i JEHERIIGAL ST &% GO Whd NG, JTBLN0GS, ¢,
of the di sec/:% sure a dl uman sa%ﬁp—f es bel ngeq't ypl caloleThe <
Xampld ey Wonprdtserd Ndi \daduatr iced lgenanec lafditdge organism
rimary. eI.Is.(igqu.din cteria) and cell ljines
P Tt Tt T e oo E S oG 1 SofiH Judes, for
dpgSle, a recombinant DNA which is incorporated into a
vector; into an automatically replicating plasmid or virus;
or into the genomic DNA of a prokaryote or eukaryote, which
exists as a separate molecule (e.g., a cDNA) independent of
other sequences, as well as genomic fragments that may be
present in solution or on microarray chips. The nucleotides
of the disclosure can be ribonucleotides,
deoxyribonucleotides, or modified forms of either
nucleotide. The term includes single and double stranded
forms of DNA.
[0068] The term polynucleotide(s) generally refers to any
polyribonucleotide or polydeoxyribonucleotide, which may be
unmodified RNA or DNA or modified RNA or DNA. Thus, for
instance, polynucleotides as used herein refers to, among
others, single-and double-stranded DNA, DNA that ig a

mixture of single- and double-stranded regions, single- and
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(particularly nelanoma, nyel oid | eukem a, carci nomas

of the lung, breast, ovaries, colon, kidney, prostate,
w@ansnemss and testes); cardi omyocytes; endot hePCHIS2004/021450

cells; epithelial cells,- Iynphocytes (T-cell and B

cell); mast cells; eosinophils; vascular intinal

qa%ﬂf%—s%%gﬁkﬁﬁyhﬁi. | @K ROt @$aitNG IsUehiRgG uFeN@TUGliedfle- and
eukocytes: stemcells such as haenppoetic, neural,

dekibile —|Slmga,nde|dd gL cnisve ylrd Snped pralege sogBising DNA and

t eocl asts hond t
R e
Heldrdiecand adinpogyires ofSwltr@dJee (aelldl sioa:lbé_@—lsm:damnﬁead

known research cells, including, but not limted to,
Redears-T cells, N H3T3 cells, CHO, Cos, 923, Hela,

WO%QQ%’ Verg,; ]a'dh lb rﬂﬁ:llédi:%d(es%@.std"ﬁrﬁﬁ%e%ehdrlple-
| er epy expre

ne “cat al og, ssly incorporated by
srtafeardent e)eg i drG0BIMRG yime: [REBY ice PNEy ©phstdr A e DNA.

anpl in kno t echni que For e
%ﬁ “53 b]gjtsruec érc?gtlorﬁl %’ Iq co%ml%ﬁ?lecme ot
ﬂl%ngQilﬂEéx\@iwhﬁﬂtécﬂﬂ,eSJSIm lwgmaria/snaq; hirfdflards all of one
soni cati on techni ques, electroporation, and the |ike.

qlocmqe Ak d?r}g%tmqicﬁ%)ﬂtfbﬁreéﬂtdéHQ%Itt}’t?é‘sc Boliyprlve only a
g%ﬁﬁ CHPQ§I§§Q5 3f¥€ﬂlé§3 Rresd tHerB b cies of a

pol ynuc eotl e I's a polynucleotide that is
ﬂ’l@itp]lem”l‘&ﬁﬂljaiaéﬂ Viasiesigis] gmnfsn vmst rareuqhaomiclta@miﬁju ng
se u(ﬁgces with which it nucle tlccpnt#]xguous (one

5 IbchP%oa%ﬁ]eeCto% "‘E rP

SRt Al d Ve HELIM T [ 1Gy genoEr&e | he o gant ol fymimenhi i r)
it 1s derived. The term therefore incl udes, for
Jaxralmﬂees RNA comnthiFsm 2 DR ST edrd RN g at @ Gy one or

vect o ut i t
§AESH0%} 14 SALFLLATELL SaHly cFRbieali e hasmches
rﬁ?cbkﬂ(ihwétl eﬁomwbﬂdtsy sonsfar sepfarateeamiee hee (rugleic acid

RFRR Lo 1 AUHERTECT hat YAy E DT GO T 1otttk Dases,
Q@cﬁ1géoﬁﬁ5§¥n&p'5§ ndder el eptdgessuch as tritylated
bases, to name just two examples, are polynucleotides or
oligonucleotides as the term is used herein.

[0071] It will be appreciated that a great variety of
modifications have been made to DNA and RNA that serve many
useful purposes known to those of skill in the art.
Polynucleotides and oligonucleotides include such
chemically, enzymatically or metabolically modified forms of
polynucleotides, as well as the chemical forms of DNA and
RNA characteristic of viruses and cells, including simple
and complex cells, inter alia. |

[0072] A target polynucleotide may also be comprised of
different target domains, that may be adjacent (i.e.
contiguous) or separated. For example, in OLA techniques, a
first hybridization probe may hybridize to a first target

domain and a second hybridization probe may hybridize to a
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of the disclosure can be ribonucl eoti des,

deoxyri bonucl eotides, or nodified forns of either
woewbseaside. The term i ncl udes single and doubP@r/US2004/021450

stranded forns of DNA. [0068] The term pol ynucl eoti de

(s) generally refers to any pol yribonucl eoti de or

po) i_ho ti.de, [ i Hieed

S e LA s o Rl S
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m xture of single- and doubl e- stranded r%gions,

stgmﬁm:aﬁowém EESEEHY iTS1 HEeDRA -3 d ORNEHRAL e P o e

singl.e -str ically, |

ST p YRR e G, SHBEA Y adloHiueR o anced or

CE&%?:]aﬂtimmgﬁ ti amrgeal yolgretliede ialeso tieclfudes  target
riplestranded r _ i Si

AU FONAS s AT Guic Y SO0 ey BlemPigih oF 3

ddhe 1sank e cdng 9f. frromaadifdierentagmliaquies apfieciated by
regions may include all of one or nore of the

Mmuﬁlfreslﬁd)lﬁrlmoméqu <t I5he mrsieeomly s Pedicoh

one o t . ecC S, . :
Rl e S SRl e e dached in
d:00%] Jdmi s aspectscia finlty micdyedtawde eorfree 3' end or a

ol i gonucl eotide (e.g., a probe, [ [
e oo O e B2 T S e
a\%&{% eg%k e M gdmdi fied-has e s ikikhs DS £ HIWS ends.

ones nodified for stability or for other
[eeE3ins aremmiesitts arf dhmleeadteion maeReraddsdas or

R conprising unusual hases,..S i i.ne, :
%%‘?aé{lg)%lﬁ%%’, Yuch &g bcrjﬁe‘ijl%’t ;&3{1 bag.gésc{kq?éoﬂn a{’vrrzg'r }jl Jgppieal
d b @XASHRY € Sou tal En D | ek ot imlesddirt b gorhe | e didiesn may

as the termis used herein. [0071] It w. Il be , ,
Je}’gp'-\dgé@a%e‘@lﬂ%’@y é)%r%tggenga'ﬁ%q?%q which may be included in

the assays. Such other reagents include salts, buffers,
neutral proteins, e.g. albumin, detergents, and the like,
which may be used to facilitate optimal hybridization and
detection, and/or reduce non-gpecific or background
interactions. Also reagents that otherwise improve the
efficiency of the assay, such as protease inhibitors,
nucleagse inhibitors, anti-microbial agents, and the like,
may be used, depending on the sample preparation methods and
purity of the polynucleotides.

[0074] In addition, in most embodiments, double stranded
target polynucleotides are denatured to render them single
stranded so as to permit hybridization of primers and other
probes. A typical embodiment utilizes a thermal step,
generally by raising the temperature of the reaction to
about 95°C, although pH changes and other techniques may

also be used.
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nodi ficati ons have been made to DNA and RNA that serve

many useful purposes known to those of skill in the
w@eados/0@siynucl eoti des and ol i gonucl eoti des i ncP@MESHOLIR1450

chemcally, enzymatically or netabolically nodified

fornms of polynucleotides, as well as the chem ca

fTooms]of DA 8Re BMAo@hAEAE! ethat hep®f FYEEUSER BBAhnique is
cells, including sinple and conplex cells, inter alia.
Ebe7RPlAvesRgEt Chaipnuerebipde (RER) al sSBCBeisowpdeipdused and
| en at LAS, at -may.be_ adj acent .
SbedLLEbeLobetfeL AQInLag, WL0obe B, B EURERDLon conbinea
vethntheesalacftl shghybradpzafion paohet myqghybeédi Zee U.g.

irst t et _domain and a_second hybridi zation
%nge&héi ﬁygégdﬂ%é ?Bda%eééﬁd29%rgéﬁddéﬁ%iﬁséﬁnﬁlal Data,

Fargetwpobynyckenti deg . The ﬂ?nﬁé@§og?n19§5ing?gigfe%ﬂich are
adj acent, or they nmy be separated by one or nore
hoePEpPraesd Preredenencéirst” and "second" are not

to conf ri ation of. the_sequences, with

PBE7EL. ° o inaendPall Bk Bl haroor ST RE Hargerpea o

Pol youe!l ent doebl E0st £xAGPH Chy BB SaIE i 8n ScomBlex is
rientation of a target polynucleotide, the first

Yt POne? ARG bE PHCER bEL BT t He? Gempewaee seeafdthen
E0FBEA, iR tBe  ptOsdhEe SEE0NM QQ@?%Q'ofnaaggﬁt Plne S which

wi |l be appreciated by those In e art, probes on the
Slhet degboidarear taya ofinbrégemlchentiggssdte (e.g., a T7 or

I | eotj des attached in either orientation
POPIRLES 2508 oL 0% el Bed%ed € &aM the
b e D O RS} SredtiE: PEPDES €lod Denahdacheds al Qae
or nore_internal positions, or at both ends. [0073]

eFR BRI t dYieatdd B HRly BeRkRred The sample 'is then
st sasotsl oSt sEmEntlg e RmniBlfELon Uiles, anc
teag@ioresnyls modpeit ed vaBy elyind ot dwrond dgemtsr e € hfor
O, S IEA VDS SSaiesy ST, QLT LR20SLS o
S dubiid fun Dedesgendsimaitd dhee | ikhid and exponential
amplification occurs. Thus PCR steps are denaturation,
annealing and extension. The particulars of PCR are well
known, and include the use of a thermostable polymerase such
as Tag I polymerase and thermal cycling. Suitable DNA
polymerases include, but are not limited to, the Klenow
fragment of DNA polymerase I, SEQUENASE 1.0 and SEQUENASE
2.0 (U.S. Biochemical), T5 DNA polymerase and Phi29 DNA
polymerase. The polymerase can be any polymerase, but
typically will lack 3' exonuclease activity. Examples of
suitable polymerase include but are not limited to
exonuclease minus DNA Polymerase I large (Klenow) Fragment,
Phi29 DNA polymerase, Taqg DNA Polymerase and the like. In
addition, in some embodiments, a polymerase that will
replicate single-stranded DNA (i.e. without a primer forming

a double stranded section) can be used.
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whi ch may be used to facilitate optimal hybridization
and detection, and/or reduce non-specific or
whawkgosund i nteractions. Al so reagents that orCEDS2084021450
i nprove the efficiency of the assay, such as protease
i nhi bitors, nuclease inhibitors, ant i-mcrobi al

agenys, an@héh@ebbK@onﬂaM @ﬁlH§§gedd§?eﬂgt99dﬁe1£Bethe
sanpl e preparation nmethods and purity of
pbEghad| esPPaeso PogvhptLﬁna@@mprbﬁlngnanusnversal primer, a

Qﬂéggggs OHQEfe Egagged tgﬁg éogo ¥nuc|eot|des

enatured to ren em si ng StPSni8d®so as to
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al so be used. [0075] 1n one enbodi nent
BHplePE EaES oY echbPELBS| 8 @ﬁbegbabherhsbebhawhlch may be

o] u d esc i.bed an
%ﬁ@%%%e% éﬁe Gs £¥I%r§%é¢g§§¥%n§$% %dhffﬂn’
muelaatldgslmag be ﬁﬂ@leéylﬁet@m@E®g§ﬁq@@@§ﬁd1§§eoﬁjéhe
Nos. 4,683,195 and 4, 683,202, and PCR Essentia
‘E%?%lg‘jra WD OF | BYS SRR B mElarky, WestBhimanggnay

@&A\pﬁisé\hé ﬁr%&rﬂg%?%’&é@ﬁ&&;@ﬂé}ﬁéfr ence. [0076] In

ener al briefly described as follows. A

@@b$b str%m@@udhyglydlt@¢|B@Rcrwmﬁtmpmsrd@marasemt least

ne I [ sin t te erature, d then coo
%@épgggé%%gi%f 2R 5@% r%:F%F?%#&%%WaS%M|%% a set
<bf1ermmy@r | A zest L tned L&mézv@irs,a| £ e Imﬂ@eﬁé tfaf Ce@mprfee the

T7 or T3 primng site) . 'E% ynerase then acts to
®hd PReORR i PRrMHFE rP%m*F% AN ER%| PaN PP hRe 2 label.

ByaSESi s Bhele é&fﬁ&ﬁt f%cg% Ly d dé&\?gullt%]ge that

conpl ex. The sanp e ls eate agai n,
whbssioed grechde hydd i iz ate ors sanl exXoe am@nds\h@:'l, as in the

BAGEI0 A AERSRY b Dy e RS L SR LT 30
occur. These benefits may be maximized by the design of the
probes; for example, in the first embodiment, when there is
a single hybridization probe, placing the universal priming
gsite close to the 5' end of the probe since this will only
serve to generate short, truncated pieces in the absence of
the ligation reaction.

[o080] Labeling of the amplicon can be accomplished in a
variety of ways; for example, the polymerase may incorporate
labeled nucleotides (dNTPs), or alternatively, the universal
primer itself comprises a label.

[0081] By "label" or "detectable label" is meant a moiety
that allows detection. This may be a primary label or a
secondary label. Accordingly, detection labels may be
primary labels (i.e. directly detectable) or secondary

labels (indirectly detectable).
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second universal primng site, rapid and exponenti al

anplification occurs. Thus PCR steps are denaturation,
wapweabismyg and extension. The particul ars of PER/ESE04/021450

wel | known, and include the use of a thernostable

pol ymerase such as Tagq | pol ynerase and ther nal

ﬁﬁsﬁ%]ng. Y :@ﬁ% %n%i WTERASE SR Ude, 1We1arie ROt

ed to, enow fragment of DNA pol ynerase |,
SEQUENASE R .0 A iSEQUENASE 12 i@ (eSS thBitoswembealdirectly

T5 DNA pol rase a Phi 29 DNA pol .
d&ﬂe)ﬁ‘]:@rd;sé’y”én%h e % Uﬁﬁlﬂp%eo%es'e&orbé%?{e%ﬁdaﬁ%%%ﬁ fatl
ek Bhreexonudaase)acidoddpic Beamllss vwofi dtuintablbe

pol ymerase include but are not linmted to exanucleas
nEdIERINA PSS aaase SRR i( R)e MR Frisgnshte CBhi e -
tf Cﬁﬁtfacfl.l WIBIASE, LA ﬁ%ﬁ%ﬁ@@r&sQﬂﬁiéé@eﬂﬂ kfred N Labels

t1’on, "1 n sone e nments, a polynerase that wll
dapldloat eirsiingle erstymsrrle: ONA (Homsenddidutrerqidase, and

formn doubl tranded s, ' e
e TR IR RS A S AT+ R (I § e
BLAR IR S BHE ISR IR G Wiipiaisdly fiuefesdent

pol ymerase and nucl eotides. A nucleotide is a ,
ey rfacl wdsh elades phos pRg e dike Haqigpure include, but

deoxynuc] eot.i d r TP, SR a0
ad@'ﬁi(onc. (%Ilnm%toencgscecgfbo%wr;g%%ss?ergcs lgat?% |ane§{ecf ovv,leone ‘or
s euding hehowe | @bt Ewesp ey aoipre el wn def sryedseein,

| abel , which may be e rimary, or a secondary

| ther a
YEHATLOG 1 oI AT LG Bt | T ey B e b8 | de

, debendi NGo@fkti8s CoRld GiRtdode Ofalde BySdered to
Simlarly, the prinmers may conprise a primry or

; y !
asc'apm@img/rYatf)@lS'!) [ aosinAc M i ekl s, 9% RN PCHE H ER1E on
equLres east,_one pi t P L BT S5
1{5‘6@5/#@? a%%il%‘“r’]’d é\asé%?d%;lg%l Ps. %és/s o%%)?'i ne p%%ér.%i {;c,:y?, Cys,
$Re Phé NELiSe NRYalendrdpes | hehyabetytloin prisodipyprandfothers

the dNTPs may conprise_a | abel 0079]. Th
demori et 51 aFe9 ’ék}eE@h%l%v%%t'[a@% I\f[%]a JSTar Probes

Handbook by Richard P. Haugland, hereby expressly
incorporated by reference.

[0083] A secondary label is one that is indirectly
detected; for example, a secondary label can bind or react
with a primary label for detection, can act on an additional
product to generate a primary label (e.g. enzymes), Or may
allow the separation of the compound comprising the
secondary label from unlabeled materials, and the like.
Secondary labels include, but are not limited to, one of a
binding partner pair such as biotin/streptavidin; chemically
modifiable moieties; nuclease inhibitors; enzymes such as
horseradish peroxidase; alkaline phosphatases; lucifierases,
and the like.

[0084] The secondary label is typically a binding partner
pair. For example, the label may be a hapten or antigen,

which will bind its binding partner. For example, suitable
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unl i gated probes need not necessarily be renoved, as
in the absence of the target, no significant

waepbkiobiscati on wi Il occur. These benefits nay BPET/US2004/021450
maxi m zed by the design of the probes; for exanple, in
the first enbodi nent, when there is a single
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eavy i sot'opes magneti c, el ectrical, thernal
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I
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g res %K&E}th@f esm 0o hosphorand u ﬂh&)ﬁ@mﬁ@ailw labeled
quorescent dyes. Suitable dyes for use in_th
Qﬁﬁﬁﬂﬁﬁﬁﬁ@#mncllmkﬁothﬁo%ﬁ% angﬁ%%ﬁfq(from streptavidin

JErltL” ef’c(?%dfﬁé% P&Pir? ud Fed ueh Agh tdhase- @fants
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anocrystals" ), pyrene, Malacite green, stil bene,

[0085] Labeling can occur in a variety of ways, as will
be appreciated by those in the art. In general, labeling can
occur in one of two ways: labels are incorporated into
primers such that the amplification reaction results in
amplicons that comprise the labels or labels are attached to
dNTPs and incorporated by the polymerase into the amplicons.
[0086] The amplified DNA can be fluorescently labeled by
including fluorescently-tagged nucleotides in the LM-PCR
reaction or by fluorescently labeling the universal primers.
[0087] The labeled amplicon DNA is hybridized to a DNA
microarray containing spots representing all or a gubset
(e.g., a chromosome or chromosomes) of the genome. The
fluorescent intensity of each spot on the microarray
relative to a non-immunoprecipitated control demonstrates
whether the DNA binding protein (e.g., a protein of
interest) bound to the DNA region located at that particular
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Luci fer Yellow, Cascade Blue(tn), Texas Red, Cy dyes

(&3, Cy5, and the like) , alexa dyes, phycoerythin,
whoaspy7s1eaand ot hers described in the 6th EditiPer/os20041€21450

Mol ecul ar Probes Handbook by Richard P . Haugl and,

her eby expressly incorporated by reference . [0083] A

spoendaendeabehe mc@hedhakscsibad heckhy detest ede

for exanple, a secondary |abel can bind or react MAth
debechdry PaberoteindONActnssracsnonst agmoas the entire
@ggbhgonal product to generate a primary |abel (e.g.
eénzynmes), or may allow the separation of the conpound
dOf@Bsilsi ngAshdisenssddr wbbabkel theomignliabakedprovides

i.al d the like. S dary | abel s include, but
RBLERGR Rt Comp0s:CoRBSoRoR Bndin G BarERer ChaRT oguch

ps1bhotiBbet HERt aubEl AhtebgRtcakby BB?&%E@EESe molecules.
noi eti es; nucl ease inhibitors; enzynmes such as _
RBEsBragrskh perpxidaseimalkapiaeiphbsphagapedynbiotiebtides

| S ke, [ 4] The .seconda | abel is
Fg%?cgﬁfyéggﬁ%gngéépg?tgg?Y%SPE}dESr 8x8 Fé?.?HE%Ched
pabghumyobédashapt esoot aanhygene pbl?geﬁthﬁebfﬁgmltﬁe
bi ndi n artner. For exanple, suitablebinding partner
B%EY%UE%QPﬁaa?ibGYbEF 1hotd fnPed P6: PEAPRGeRshsuch

ehgs Ehnc . ept hdes) ) nti
OBl adag {1 agnent P8 b0 eiape -2k hedPhgS ana
préverasl apdiseul tonbhecehescheédchotlyngcleotides; ligating

I Ot ] eptayidin;.en s_and substrates or
?%%i%?é%%%;gét %rmp%% %%%5EPB$B?ﬁiiﬁ?%ib£¥%B% Eg?r%%gated
pEeckps ousihgandsnieatds SR boyer atespANdi hheh r1 phadi ngng

artners. Nucleic acid-- nucleic acid binding protein
g%??§05}%9a?s%1%§%$ﬁ¥aylﬁeg%ne@aPNAtmbC§%®Ir@Y)OWlthethe

h 4 t | eotsl de ] r L.on
BT Red 1AEDREL Or i) BOMECamOl 1 LIEOBOSRILED inceract
(Vitd Uelebr bdt zalr tombt téd i am t @drdp, sbi et domgoising a

PRI SR B o Tl Sl e
Partmneramel 1 £ L&d labeled product.

[0089] An array composition comprises at least a first
substrate with a surface comprising individual sites. By
"array" or "biochip" herein is meant a plurality of
polynucleotides or oligonucleotides in an array format. The
size of the array will depend on the composition and end use
of the array. Nucleic acids arrays are known in the art,
and can be classified in a number of ways, both ordered
arrays (e.g. the ability to resolve chemistries at discrete
sites), and random arrays are included. Ordered arrays
include, but are not limited to, those made using )
photolithography techniques (Affymetrix GeneChip™), spotting
techniques (Synteni and others), printing techniques
(Hewlett Packard and Rosetta), three dimensional "gel pad"
arrays, and others known in the art. In addition, liquid

arrays find use in the methods of the disclosure.
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conprise biotin or imno-biotin and a fluorescently

| abel ed streptavidin. | mno-biotin disassociates from
w@Re0epomvd din in pH 4.0 buffer while biotin repCi/U8®04/021450

harsh denaturants (e.g., 6 MguanidiniumHd, pH 1.5

or 90% formam de at 95 0C) . [0085] Labeling can occur
ifmododari eGereiranays, tae \éﬂﬂﬂayb%lqri%%%}p%%% B8 to as
inthe art. In general, |abeling can occur in one o

MRS YWaPs & biidBdps @ﬁempﬁ@odpéﬁaﬁéatlﬁEqupnCRandspehdlng on
t £ action.resul i cons
thet e amLi cabbonteact gpytesyl Lol D ammLLeons
dNTEy anahuncwemgraugﬁ Bgntsheypohyolr asasint) hbBgerate
ons hog The anplified DNA can be
iELeonely OFRBAERg2 VREVudPHgOeRgeE¥s askayy- may be

hggged F@%'@Qbhﬁ@% 'Qek?ehkghpggn§§§9t599a?5 BF88§%fe from

fluorescently | abeling the tniversal “prinmers
Fheutabél 840aRPPi EonabiAti &, ﬁ?lstDZédOtnualBNA acid

EREeeRieY SBBLE TR RaRB R gr BB FBRBEoheaopBpnoo being

geponel Thelf humbessebkihgt eﬁscﬁ&) ofnRachienotc dfnaffbeys
mcroarray relative to a non-i nmmunopr ecl |tate

EoNProFed nﬁﬁggﬁansaQHEFhéPotﬂ@ODNR Bbﬂﬁtnéopﬁéﬁepﬁo
ﬁﬁcgelcaaﬁﬁgtﬁbme@ﬁlégte%?ﬁﬁ)aggggd t@o?hSO oggbﬁg

| ocated at that particul arspot nce _
dedepi ped h@i@gntﬂpkg&ﬂthMOGerateldensitprareaﬁstmﬂhge from

ishscoch,ong gar s hpgmmfe genare  Lopeel e, 0
20n006|t®0ﬁbou58501000 bbengehest i 80mBbn. Low density arrays
interact with pol ypeptide

nucl] eoti des t hat
5%?%5% 1 &%, COHRT HPBCEITS cBAPR | 1R80P Prawe E@|@¢I®Im©gecules

n 0 h lin e e
D e pROLbaRe LAPNOES 03P 5880 HOuLhT, SISRLL fitvery 10w
@@ﬁ%p@ﬁtaUEaY$0©®mm31@©lyawsIEbade O@&bmmdléi@ga@ld

ﬁarge I%%aggﬁ% © %%ngqggéésing’ fQéoggal 00 béaég)ggglcal
and from about 100 to about 500 being most common.

[0091] By "substrate" or "solid support" is meant any
material that can be modified to contain discrete individual
sites appropriate for the attachment or association of
oligonucleotides, polynucleotides, or other organic polymers
and is amenable to at least one detection method. Possible
substrates include, but are not limited to, glasg and
modified or functionalized glass, plastics (including
acrylics, polystyrene and copolymers of styrene and other
materials, polypropylene, polyethylene, polybutylene,
polyurethanes, Teflon, and the like), polysaccharides, nylon
or nitrocellulose, resins, silica or silica-based materials
including silicon and modified silicon, carbon, metals,
inorganic glasses, optical fiber bundles, and a variety of

other polymers. In general, the substrates allow optical
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uni versal prinmer to the enriched polynucleoti des;
ligating the probes to formligated probes; anmplifying

wo b@slootsat ed probes using a universal primer CRPOPUSR0NH021450
a label; and contacting a microarray (e.g. a DNA
mcroarray) with the anplified-1abeled product. The
Aplifisd PLoductsod nhgiAcd 1 (od adpred iRl i Bidedfe@vith
array site conprising a substantially conpl enentary
aot yeaic | dotécei srqleme tdo theft Bfuetrseampihqnegilves) .

d product.. {0089 rr co [ ggﬁp)ri
L(?é)?egeﬁst a&frﬁjﬁ'ﬂ%b%% a%o\deh% afa:é/ea %%P?l;%:ée @girrprl si 'nza?&hough
A& djvi duséd aﬁ;b?ﬁéciﬁyeaawa’;ﬁoﬁ {1bi e ot hestgher i s
meant a plurality of polynucl eotides or
e g ebenYert | ARRCEATRY TIF R . UIFR 3T 20k t HEPT
%%érﬁ%lé(\f léhﬁ?@egﬁn&@sfgﬁafoé@?@iéd%%kgs edgh use Wled, for

e array. Nuclelc acids arrays are known in the art,

ansnche e ahlbsddiredeada Turbapondusdysockhorh plastic that

ordered arrays (e.g. the ability to resolv
iL%W%t??IB%f%taé?§%? er? &Y e]%(?a(,gs ano r‘gs(r::ldn %rcf‘%r&fso%?le
hiekyeedhe Foerasc act ays. | nelntiBarbyl e eads i may ok
to, those made using photolithography technigues
mowwrﬁw. *hSchREHIP (EWY§ 2P0t | Mgt e’ hhP g Ukt SRt RAgR
a . print ; ni (FeW,gtt Packard and
%@%?%a%ﬁgif{ﬁ%et%iﬂg%ls%g%%lé" gfelep%d" rgt%'rays, and
000e3s knomenénalbe, athe anragditinositiousdcarriays
find use in, the net hfds of the disclo ure.[QOQQ@
ERREtAPTFS HReSEYPAT WITYS conpf | S8 FY o t o™ t0° as
8smPrPELhEoR ﬁluf&lﬁt?'éfe£§@éysﬁﬁ@§ﬂ£6ﬁs depratings oalso
the size of the substrate as well as the end use of
réBearedytoTheseiar gshi'ghsaéndet s " hi giugendpty, microtiter
der at e_densi W, Si e | ;
BPPESE Ry Cnatt¥uneapsfBlLhay JOdchPoon i QEREL oY contains
anr ayaicoapal serf-apm abhat 18, 000e088s4ép Abocation and the
2, 000, 000, 000 nucleic acid nolecul es bou .
3p02BH0H°09DH1PB asﬁthﬁ,66@?006?60%XB@Pﬁ§'téB?cQ?a?B%?

RUPREE 51 b8ENYRENMERBY L i t Ek-OP1 deasthY BEr 8¥$med to contain a
plurality of "wells" in the bottom of each of the assay

substrate
nany

wells.

[0094] In another aspect, the number of individual arrays
is set by the size of the microtiter plate used. Thus, 96
well, 384 well and 1536 well microtiter plates utilize
composite arrays comprising 96, 384 and 1536 individual
arrays, although as will be appreciated by those in the art,
not each microtiter well need contain an individual array.
Tt should be noted that the composite arrays can comprise
individual arrays that are identical, similar or different.
That is, in some embodiments, it may be desirable to do the
game 2,000 assays on 96 different samples. Alternatively,
doing 192,000 experiments on the same sample (i.e. the same
sample in each of the 96 wells) may be desirable.

Alternatively, each row or column of the composite array
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conprise a range of about 100,000 to about 10,000, 000
nucl ei ¢ acid nol ecules, with about 1,000,000 to about

WG 20800800 bei ng typical. Mderate density arrBYBFUSANYE21450
from about 10,000 to about 100, 000 being typical, and
from about 20,000 to about 50,000 bei ng nost common.

a S n S 10, 0
Lo dens! Leocayscpenetaly-£ogprgss o0, 10,000,511
EeoeppbecmgteﬁpbyathosErynlbhedansbtyhareayﬁe?anparsety of

h 000 eic acid | e W t rom
LESE L o0eh RtnE S B80S kErRT [ Th SdnTink  Fom Shogem nature

&@Othé abﬁays5ﬂ3ybﬁéaﬁ aRst @E@“BQme[ﬁQﬁ&lagYon of beads may
“substrate” or "solid support” is neant any materi al

Pratdean be hwai fi EGerentofrafacePscreselt nugvidual
SiibE8APPLY gmligﬁ Lhe g&%ﬂg@@ﬁﬂ& °{§§ﬁ§°8aft 58” of
ynucl eot’i des, €

ol 1 gonucl eott des or o r organ
PP 9HErs ahd useanheaampliﬁlad lelasliednerdetect (ohg., a

POSflb|e substrates |nclug but are not

?E%$f%% FEPLEFARE ARISFBAF PR et of P LAEF R BnaPTRE#Sing the
Qhﬁ§§an@i§§l¥Céo&pnéhéﬁtﬁﬁya§6Y§ﬁﬁ§le@@ia§y¥I§§§n@@ﬁeot1de
copol yners o rene and ot mat er i

®%|y@r%%9|@ﬂ%rlébzv%tﬁglpﬁ@bep@lybuT@¢e@mpllfled labeled
t

%P+%§%§cgén desge{£$%%egrg%$?%%é%rld?ose resins,

§®1ancb$osldeb®lb@ﬁﬁ@ch@&@fd@lSnltMéLmﬂé@b§fféﬁCEh@ﬂd

ed siljcon, carbon, netals, K inorganic glasses,
15?5? LAF2% | bt CBTIseCahe GF VERBISC Y b Reralting in a

GErn e SPELSA1 STonstbst rates @l bovy
optlcaldetectlon and doﬂ%%t t hensel ves appr%cT%ﬁﬁoarray
l@ﬁ%ﬁ$@¢ wi th optical detection (e g., do not

b
T A

fdsm:S@Wimg tdee@l 11 c adtiesd Dot Yuied i RSy eSUhSt fatefer
be used as well. For exanple, three di nensiona

AR i UM HEfFHel R ed, THOrSREGH @ BREmRrudekpw are
RadRed it & HOr Qe bhiacks Of é"c?:_stﬂk?etﬂ?&ef@iéllf"s sanpl e

access to the beads and u5|ng a confoca
EXAMPLES

[0097] The following procedures were carried in
performing the methods of the disclosure:

[0098] Crosslinking. Protein was crosslinked to DNA by
adding formaldehyde directly to culture medium to a final
concentration of 1% and incubate for 10 minutes at 37C. (For
example, add 270 microliters 37% formaldehyde into 10ml of
growth medium on plate). The medium was then aspirated,
removing as much medium as possible. Cells were washed twice
using ice cold PBS containing protease inhibitors (1mM
- phenylmethylsulfonyl fluoride (PMSF), 1 microgram/ml
aprotinin and 1 microgram/ml pepstatin A). The cells were
scraped into conical tube and pelleted for 4 minutes at
2000 rpm at 4°C. A lysis buffer was added to precipitated
SDS with protease inhibitors (inhibitors: 1 mM PMSF,
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m croscope for detection. Simlarly, the beads may be
pl aced on the inside surface of a tube for
w0 b@d0osiough sanpl e analysis to mnimze sanpP@I/US2004/021450
vol une. [0093] Cenerally, the array conpositions can
be configured in several ways. For exanple, a first

SHB 8L b3 amy AP ELSbR ndnPhibah il ¥ reEradgaAY b@g@&b@&ﬁ)A The
(sonetines also referred to herein"as "assay wel

seéh BSldehi vpst resnspeaded iis é@ﬁfmgugeaiSQEB pliaBDsS lysis
d
PaER R SRY R0, SR TaBharPap Y BERe: BRERYLrhRe 200

e assay ocatl on an
saneolEoerexafipkes fheipl Bafifermatepeal 10k 1€ cells; if

mcrotiter plate can be forned to contain a plurality
BPremEFﬁi gﬁetﬁéegotFBﬁuEﬁséﬁEﬁnéﬁdtﬁélés§a§1@élEbould be

B@QQ&Ed'Bn@BOEb@rm%%@@@&te&geamyaggﬁsogo'EH5¥'ggéh 200ul

arrays is set by the si ze of the mcrotiter
aéeauothg@nt9$nﬁeru X382° veglland 1536 wel | n1crot|ter

POBRST i P AEar oarP Ay oo Safl FaHER"GEbh Pr1fe® vad 2oflCarea

appsheaatBNAbyotmeﬁgtha bBEWQéh 200taﬁ@0moﬁbcbaééﬁsirs being
wel | need contain_an individual arrag It shou
ABTEdtPhaESPhe2EBhpBsiFe GPtdys EaghEompFraditers 5M NaCl

whdi yhdual +grraysrtbat 8581k 4gnt EC§5°C358}|@rhgﬁgs DNA was

different. That is, in sone enbodi nents
despvabeé by pbenbd/shherafoon assayst bon 96 dlfferent

. ernativel doi ng, 192. 000 experjnents
TRIRREE. cRgreforyEaYint” alitciipre frheRRoBhoFRERted
Péovelll 5) igaypbel dessrabked W EBr DAL VebYum&ash §O0W RAC1 and
colum_of the conposite arraycoul d be the sanme for

f edURBaNEG/ OGuaFeT 5OEdneEBRNOA. s %helmb@t@p@$e@aaté@cubated
By 1hese f@ thg ﬁiﬁuté?eredgéeyﬁegfé%§éye8f YBYSst Qere
It om a

configure the system Fan ure
péllhee@rbﬂysembylﬁ@@@tihﬂtf®he3@amammaamlatTm@ Péllet was

FER TRy 0/ 80E0 L0, OLlLerent, SUITBCoR o e,
TH@D@éEﬁétaW&§Y§rled and dissolved in an adequate volume of
TE (10 mM Tris-HCl, 1 mM EDTA, pH 8.0) or H.O.

[00101] Biotinylation of reverse-crosslinked DNA. The
phenol-chloroform extracted DNA is washed and dissolved in
TE 9pH 8.0). To 10 ul DNA, 100 ng of phage 1 DNA and 1 ul
(1 ug/ul) of PHOTOPROBE® Biotin (Vector Laboratories) in H,0
was added to a final volume of 20 ul. The mixture was
overlaid with mineral oil and heated at 95 C for 10 minute.
To the preparation was added 0.1M Tris (pH 9.5) to a final
volume of 80 ul. 160 u. of 2-butanol was add to the
mixture, vortexed vigorously, and centrifuged to separate
the phases. The upper butanol phase was removed and the
butanol extraction repeated. The biotinylated DNA was
precipitated by adding the following components and mixing:
10 ul of 10 M NHsAc, 2 ul of 1 M MgCl,, 1 ul glycogen, 150
ul of -20 C ethanol. Incubate at -20 C ethanol. The
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[0095] In use the anplif ied-Iabeled product (e.g., a
| abel ed anplicon) is exposed to the array conprising

w0 b@ssoisst anti al |y conpl enentary PCT/US2004/021450
pol ynucl eoti de/ ol i gonucl eotide as in the hybridization
probe (s). The anplif ied-Iabeled product (e.g., a

Ingibel e amRld Gomudt P ud eptd Ao/l gonucleotids 1 1o by

in the mcroarray can hybridize (either directly or
iqﬁﬂtr@cﬁl}%tlrcé&ﬁ/qli P i rtetrargel iwastheel 0\{3’IU1’C67|906% e_lt_:hanol
j ; rii m _croarray,|l ocati.on. [0096], The

B e B R P o R 1R a1 and

geevispenderbddi ment s are provided to further

idllustrate the invention. The specific exanples bel ow _
agpé’ki??o"“t] medMS80 Widhi t Thee feddipwisn cremongats siere mixed in

.0 ' dur r rri_e
ot g hote RIya B¢ RRISRCHEt, ¥ frfosrth
oldge’Isi dikinad. denereitrakdsnc 2SS Ifinoked ebatDNA,bpiotinylated

' di r.ect.l | t diumt
T R IR T Y

at M3RGc1( Far mexa@mpl,e 0 .agd Té@nmigon Okint 8r $084% volume of 40
rmal dehyde into 10m of growth nediumon plate) .
u

f
He nd HESTEhéR BSpLeat £0, FPeRpirig 18s minehesedtirm
asonessihl a5 @Ql|§aW§ﬁ%s“@%gegeg%g%?Fﬁ%Pn%ih% 8583 then

PBS cont ai ni ng protease inhibitor _
pAdny| weét bfl stirepbaytidihuoraded( B¥BEhagnétiichegaam m

roti.nin,and m crogram m pepstatin A) . The cells
TBREo R )a TheoBRIEE! VEtBG ChRt parrBebad f 45 C for 2
monwkses at 2000 rpmat 4C. A lysis buffer was added to

recipitated_SDS with protease inhibitors (inhibitors:
EOP&QBbNBFﬁﬁﬁ?€Fé§ﬂan1Eheab?éﬂﬁnaﬁeawdShﬁﬂctwgceawihh 150 ul

sepstoh Sudely DOf FLbaf |1, 0 PSRBT 2D
RDHBt €8 . bk TweenNaDe. Thbhe2DBadkcwolet REShefi $DSh| YSkSNER
DU Blia! $188Le 1208 COl ISt I

[00104] Ligation. Thirty-nine ul of 1x NEB Tag ligase
buffer and 1 ul (40 U) NEB Tag ligase were added and
incubated at 45 C for 1 hours. The beads were washed twice
with wash buffer and the ligated oligonucleotide pairs were
eluted with 40 ul H;0 by heating at 95C for 5 minutes.
[00105] Amplification. For each reaction: 2.5 ul of 10x
AmpliTaqg buffer, 1.5 ul of 25 mM MgCl,, 0.5 ul dNTPs, 15
pmoles of each PCR primer, 2-4 ul of sample and 0.4 ul
AmpliTag Gold (5U/ul) was mixed to a total volume of 25 ul.
PCR cycle conditions were 94 C for 10 minutes and then 30
cycles of 94 C 30 seconds, 54 C for 2 minutes, and 72 C for
2 minutes were performed.

[00106] To test the specificity of the methods of the

disclosure the following experiments were performed:
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nore cells are used, the resuspended cell pellet
shoul d be divided into 200 mcroliters aliquots so

wo bas/oemeh 200m  al i quot contains ~1 X 106 cel PGT/US2004/021450
[0099] The resuspeneded/|lysed cell pellet was
soni cated to shear DNA to | engths between 200 and 1000
6%51%9?! r's Del g S Ws itk e ames i &Ll dt i di ¢ig
mcroliters 5M NaCl™ was "added to reverse crosslink at
e oy drduairisikibNA wease mestfiaamadl B above and known in

henol / chl or.of orm extraction. . [,00100] I t

& &H* of fﬁhd@ﬁﬁ%ﬁ?Fﬁ#%d“fééﬁéﬁp6?53%§%%§ﬁ¥%£§ﬂ&gbe'
onixeduw ébrildekQ vol we dat forddtNadligandc Red ivel pakroffor
i ce-cold ethanol . The nixtg&es @@%tiggubated at - 20
Cfor 30 minutes. TIETSFEE Bt SEGC5MP0s were
pel | eted by centrif ugatdidfiefert 30 igbnutksetifeeppits efor
was washed with 70-75% et hanol nt 1. for 5
m nutes. The pell et S\ﬁéojs{laﬁi%gasangidgﬁgs%%%ée%g"?% an
POEDRSL e Vil e alf a thor( 1.0 rp MaFne saH@esdr e B e pkcept
8.0) or H2O .. [0010 Bi ot.i ny] ati aon. of ® ma oy
FeR b S R GG I Dhe phienar® Jehi BIGIRRAREE" Biotin,
Sxdr £d %i%v\_@@peﬁo andhelissol ved in TE 9pH 8.0) .
To 10 ul DNA, 1 ng of phage 1 DNA and 1 ul (1 ug/ul)
b 0 FHOTOPRBBE M) ¢ BIGt | FrqivetBF  aeblet aanst i <1 i ferent

s_ad o a final v . ' re was
SRR NG (R s ares | PEo i e 5,
pout® Tos) henpsephtdd i e wesnadde dalfovd MIeest (Pir: (1)
9.5) to a final volunme of 80 ul. %6 .. of 2-butanol .
oReh AL 99 T helh kt ERRCCRGF R ey (?‘gof%%f reagippn and (11)
&ﬁpé%téxwﬂgﬁnlé’oé@mr@&@et b@o@Pﬁ%]ﬁ‘ér—MJﬂﬂ@eiﬁ’Pein%@&m%f £
phas

was renoved and the butanol extraction repeated.
Ttree bt @i dih at ealt SN weanagret bt tleads b{SeERIYRE L he

EOOLPH Y fRbert DR e Gis i et dr-grriedt e

et hanol . I ncubate at - 20 C ethanol. Them xtures was

Lncihat od £ A 1 .ot 4 n o [ | " el
AREHOate For—19o IELIIUL? al;3-LJ4L, X 5!-’BI gl _eu7uy 8 9 10

%ﬁﬁﬁlﬁo ugati on for "30[(m nutes and shed wiffh 70%

@dharial DNA 0 10° [ 10° | 10° [ 10° [ 10° | O 0 0 0

(molecules)

Each plasmid DNA 0 0 102 | 10® [ 10* [ 10° | 10° | O 10° | 10°

(molecules)

Oligos for Genomic |0 0 0 0 0 0 0 400 | 400 | 400
DNA (fmol)

Oligos for Plasmid | 400 | 400 | 400 | 400 | 400 | 400 | 400 0 0 0

DNA (fmol)
[00112] Selection: the same as described above.
[00113] Ligation: the same as above except for: 1 hour

annealing and 2 hour ligation.
[00114] Amplification: the same as above.
[00115] The preparations were analyzed by agarose gel

electrophoresis. The data are presented in FIG. 3A.
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and centrifuged for 5 mnutes. The pellet was dried
and resuspended in TE. [00102] Annealing. The
wo edosovdsny conponents were mixed in PCR t ubes: Pemiesmoat/e21450
vol une of oligo pool to nmake each oligo's final
concengr alti on 200 fnol/reaction, biotinylated sanple

: u < (i nd] f; QoM el sHGi t P i Ef@ren
[ cl, Pﬁﬁ@%ﬁe%% %&1%%?}8 ) ilﬁka {Sot al h\I?oIlurre‘re c
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o S earem tnasHexp i e tididen PPIOSult Bt gt mie
dﬁ}ﬁgge'tse'c:'ﬁgd pH 7.6, 0.1 MNaCl, 1 nMEDTA, 0.1% Tween
- } € beads were washed with 1 x NEB Tag DNA
ldogasa buffiert 1 dyAGHk04)n Litdeet iseme B refopvie mxagptoffark (i) no

NEB Taq |igase_buffer d EB.T [i € (s
R SRR i o 4t ASEEoRE 83 PR dny ARRC (115)
}féeo@,_dﬁqd/veg& vashed,ddse with wash buffer and the

I gated ol i gonucl eotide pairs were eluted with 40 ul

HXQ. 18] hed&hmgﬁ@kl@@@g grestiang eery rmed: Genomic

lification. For_e I :
W1 AT et B LA gL 5 ent mixeuze
WP 1 b1 Pl esd of ogecie PCR primer, 2-4 ul of sanple
and 0.4 ul _AnpliT L d (50 ul .'Acu4uatotal
vol une oReastifn # pPCR cyclle' condi‘ti on SB\A/ere 94 ¢ for
10 m nutegqaRdcthen 30 cygles ofl 184 C| 30° sexwinds, 54 C
for 2 minubescurdd 72 C far 2 m|nutes|were perfagrmned.
[ 00106] rFachespikdee pRpec f|indioy | ekibheioet had of the
di scl osurgot heuf&ad) owi ng gxperinents were
per f or med[00TI07] Prasm d Spiking. Crosslinking
sel ection and reverse crosslinking were perforned a
abOVEOBnd Amoewmling: the same as above except for:

oligo’s final concentration 400 fmol/reaction and (ii)

wne myvnrd + o o

VTS

?i) each

streptavidin-coated tube (Boeringer-Manhein) instead of
streptavidin-coated paramagnetic beads (Seradyne).

[0o0120]
[00121]

Gelection: the same as above.

Ligation: the same as above except for: 1 hour

annealing and 2 hour ligation.

[00122] Amplification: the same as above.
[00123] The data are presented in FIG. 3B.
[00124] The methods of the disclosure were carried out on

androgen receptor (AR) responsive promoters and controls.

Table A shows the promoters and controls used in the

experiment.

[00125] Table A

AR responsive |AR responsive |Control Plasmid
promoters promoters by promoters controls
confirmed by functional

ChIP assays

KLK2 CDK2 GADPH pUC-GFP
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the art. digos were phosphoryl ated as descri bed

above. Odigonucleotides: 20 different oligonucleotide
w0580+ genomi ¢ DNAdet ection 16 different PCT/US2004/021450

ol i gonucl eotide pairs for spiking plasnm d DNAdet ecti on

[00108] Bioti nyI ation: the sanme as descri be above

oot

=1
e

[ 00109] Cenomi ¢ om 293T ¢ nd 4 diff gt

pl asm d DNAm xi GFe were biotin separate Neo
[00110] 3) Anned % t he sane Islabove except for.
(i) each oligo] SMPRRER concent|ti%%h 400 fnol | reaction
and (ii) strept&Fdin-coated td"b“é?‘J(I"B‘oeri nger - Manhei n)

i nstead of f s|NKK8ptavidin- dtRtP paramagnefic beads
(Seradyne) . [0E211] The foll gW%ig/ reacti ons ere

o —(17) L prmage ramnbu (1) 10
O:’RO(r)BE_Bij 1,é,tand(|||)D?§§\§|ngfor 30 ggguggg
7T o i

performed: Reaction # 1 2 3 45 6 7 8 9 10 Genomi ¢ DNA
O 10b 10b 10b 10b 10b 0 O O O (nol ecul es) Each plasnmd

PP 102ydH8 4871 40bs 1iQknméh 19ho 05t & nedecet esgll line,
igos for Genomic O 0 O O 0 0.0 400 400 400 DNA(fnnol)
Wtr@oélfﬁﬁ Pregped Wboh 400e 4ae i ueeea 0ReABHS 00 0 0 0

éro $n§6L§§$ on:ythe SATR- 83 H83ChirPedreated
tod

|gat| on:’ the sane as above except for:
éehDQrw@ﬁ@eﬁtbﬁ@caed Qoh@ﬂandag@t@th fO0dRin anti-

Amplification: th b 00 h
ﬁagﬁgggglgﬁgeEEQEeégg §%Hl q%g%&%selé%% ghfP DNA was

el gel s ephot Sb§otiﬂ§l§@é@ ahe @ﬁ@ﬁe@uﬁﬂeétnt5|ﬁiSL analysis.
3A. [ 00116] PCR-fragnent spiking experinents with

gdinfhecpnecipl taspikPRY. TOPRgBOPROEPRREGT afPbhs wids amplified
w1££ %9 an& glexa-labeled 77, and that from DHT-treated

cells was amplified with T3 and Cy3-lableled T7. The
products then were pooled and hybridized to the
oligonucleotide array containing probes complementary to the
targeted sequences from individual promoters. Because the
non-androgen responsive promoters will not be
immunoprecipitated by anti-AR antibodies, the signal would
be low in both mock-treated and DHT-treated cells, which can
not be used to calculate the Cy3/Alexa ratio. A higher
Cy3/Alexa ratio indicates a positive interaction between
androgen receptor and the promoter I LNCaP cells induced by
DHT treatment. Interestingly, five promotes (SC, FGF8,
LCP1l, NKX3A, and F9) were reported in the literature to be
androgen responsive in other cell types, but they did not
seem to be androgen responsive in LNCaP cells in the data
presented in FIGs. 4 and 6.

[00127] FIG. 4 shows the results of methods of the
disclosure using androgen responsive promoters in LNCaP
cells accompanied by SAM analysis. Each of the gels

comprises pairs of input DNA in the presence and absence of
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descri bed above. digonucl eotides: 15 different
ol i gonucl eoti de pairs for unspi ked genom c
woadeorses i on and 7 different oligonucl eotide Peal/psS2000021450
spi ki ng and genom ¢ DNAdet ecti on. [00117]
Bi otinylation: the same as above except for (i) no

Ph@eegdanboia, i P r had & &,
Ty oat | ng%\iﬁ? fuh) o n %ﬁ%ﬁ%%%%%éﬁ%%%d

el vRp@reEe of Y : a1 i k- DNAF rom 293T cel |'s

i ff nt. P f . ] e
E?g%‘?%& atli%@'t o6get er. Beac%?%%%&l% %f\ﬁé%err%?ne%ﬁ\ffeptor
1o diD4gdids Lk {arot lee uhetshod=a ot Stﬂ'hé(&ﬂiibf%l Sxt ) 4hShown is
xI O 4 105 2xI O.5 (nol ecul es 00119] Annealing: the
IS B et dCs (%ljcg e%%asﬁe%ﬁ g ¥ fEHarogen
AONCERE I atd hb 4000l d reactdon antikddd Srtene chip data.

reptavidin- coated tube (Boeringer-Nanhein) instea
ER0Ep havi dioncenit kenphrgengmiet | tl e si&ereaty ne)acing

ect i.on S : bove. [00121] . . .
T e e SR M RE AfGed P Sjenip.  mhis
sinreeaddn gvauldd 22 Hosw drigeddan. 1§ Q022 Al df i@t i on:
t he sane as above. [00123]_ The data are presented i n

HBSFBPED0TRA AHEO TRt hod¥' 19 the laiei disting viette!
SRS BP0 ANdr age ﬂ@cclﬁml'%rtj](']ﬂ@g rf%p%}gsll Vfhvestigators

pronoters and controls. Table shows™ t ronot ers
hate cgmwo| Shatsdbtialn Rife axgperdaert hyH:001i25] tlabluneous

AR Sepone e AR JE8PONSi ey Cont rol P ST BT APLES even
correspond to known transcription units.

[00130] The beta-globulin region in chromosome 11pl5 was
used to test the combination of tiling with the methods of
the disclosure. Using a primer selection program 1000 40-
mers were designed to cover the entire 1 Mb region in the
beta globin locus. Synthesized oligonucleotide were spotted
onto a Motorola 3D CodelLink slide to form a microarray.
Corresponding oligonucleotide pairs to each target were
prepared and pooled. Data from this experiment is presented
in FIGs. 7 and 8.

[00131] Based upon the foregoing, the following
distinctive advantages of the methods of the disclosure are

presented in Table 1.
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confirmed by functional ChlP assays KLK2 CDK2 GADPH
pUC- GFPKLK3 P21 AARS pUC- GST PSP94 ASNS pUC- CAT SC
w@YB4B178pdJC- Neo FGF8 GFII TMPRS S2 HOXB3 LCPl RERURD04/021450

NKX3A RAB23 F9 CCL7 [00126] LNCaP cells, a human
prostate cancer cell line, were first treated with the
andr ogen agoni st di hydrot est osterone (DHT) . Mock-
treated and DHT-treated cells were subjected to
standard Chl P to obtai n anTrahdr dgen recept or
(AR) -enriched DNA. The Chl P DNA was individually
bi otinyl ated and then subject to DASL anal ysis.
| mmunopr eci pi gat .0 ~ el l's was
anplified w tSHWR%xg @%@éﬁﬁgﬁﬁ that from
DHT-treated cells was anplified with T3 and
Cy3-lableled T7 . The produ@ﬁpt wer e ?lbquglld

€0 conta

hybri di zed to the ol i gonucl rra j ni ng
probes conplenentary to the targeted sequ es, from
J1Vdbal pronoters . Beca C%ﬁé non{a jp@ é%
Rﬂ@@hangedmeomhlers will n& be i mungpréedXitated by
ciﬁ(ﬁgf -antibodi es, the signal would be [Hghin both
- eated and DHT-treat cells, whi cm can not be
%S%ﬁ LPRES the oy3/ ALERSY rati o. gher
Gxpretiresntal steps: i ndi cat es a M8BVti ve i nt eF&¥on

y5s-vesRliaRE@gen recept or arﬂeqmﬁed)rormte()ﬂnttdxt:aP

;sf%ﬁilféfﬁﬂ%@%d Fers, LoPt - oA DIRIeRE) | (s, LR o

inthe literature to be andrd: hgqsesporswe i n other

@ligo pwpKS): but they did notN/A Required*
Cost per assay (excluding array): ~$200 ~$10
Most useful applications: Promoter & Promoter &
tiling arrays Locus-sp. tiling arrays

*cost per assay depends on array density and assays to be performed:

For 30K promoter array: $240,000
For 10 labs to perform 1000 assays:  $24
For full genome scan: $10 millions

For 10 labs to perform 1000 assays:  $1,000

[00132] A number of embodiments of the disclosure have
been described. Nevertheless, it will be understood that
various modifications may be made without departing from the
spirit and scope of the disclosure. Accordingly, other

embodiments are within the scope of the following claims.
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seemto be androgen responsive in LNCaP cells in the
data presented in FIG . 4 and 6 . [00127] FIG 4

WG h@deomse results of methods of the di scl osurBCT/ER2904/021450
androgen responsive pronoter 's in LNCaP cells
acconpani ed by SAM anal ysis. Each of the gels

VHARTISSEBAPRIE 194 1 nput DNA in the presence and
absence ofandrogen (IN+ and IN-) and enriched in the

presence and absence of androgen (EN+ and EN-) . .
[ do128Perhed efsHeRsctdaat bf pedvhoalebtéderpgémpeptide

r nes. usi net hqods__of the e
LT N T X M pp————
abseate ofimanneptreodphtagonysh. pdlgaushevsie tB8oSANted with

anal ysis of the chip data. [00129] Conventi onal _
o€ndIR T RTRTHAE | TR GRS i chth GRS By PG eot ide
ovrd |thigbrgenom ¢ sequence on a chip. This strategy
moulé al | ow unbi ased | ocalization of RNA transcripts

i n abyenofitssppdesdabjnaybhedpeingutbeat idgt aptlapaigpeptide

pal Emﬁ Q ch.tiling arrays, investigators have
sﬁ%%ﬁﬁ@%a é%%?fiﬁ%ﬁﬂﬁﬁﬁﬁéPwO hybri di ze to numerous

regi ons i aonbaotnsgnehdlpangnddl esBie Ofivhi §hpdom8Pt pair
even correspond to known transcription units. [00130]

TREG5Et £BOBHIT PRGEEHPY FichigiossP iy sl igesy to the
t %dlgﬁfuctl%t(igg"t%atﬂo%‘n Qf _Jiti'rlétn%%rtilﬁitﬁeci'gf‘lt g:%q(%&%gc, each

t he di sclosure. Using a priner selection progr (
AT imSTs AR iddsioyréd ltsaatovern (Huetdmtrisr,e al fifrstegicat ion

[ heta gl obin | ocus. .Synthesized qliganucl eotide

mg¥%ﬁgﬁg?f§h%bnaggftwﬁ¥5fﬁﬁﬁcéﬁﬁéﬁﬁaﬁéygééﬁaﬁ;ﬁa9q(h%n

a caipeitaal oy hyGofilkesperdicry 20ltageuc keatnde 1Rt Sld An the

each target were prepared and pooled. Data fromthis

e P BrEpsreséted 306 Bl @SComA prgtgon [oordiping a

Bagsad-c4Ren %E%nk&rqg%ﬁﬁ%g'%P%éfoklgwt%% %&ﬁ%kg%t5%§ng

advant ages of the netho of the disclosuré aré

pepseritfed iforTabl epstrEabl entl downstream segment of the
target polynucleotide, wherein the universal landing sites
are not the same;

d) contacting the first hybridization complex with a
ligase under conditions whereby primer pairs hybridized to
the polynucleotide are ligated to form a ligated probe;

e) amplifying the ligated probe with universal primers
to generated an amplified-labeled product;

£) contacting the amplified-labeled product with an
array of oligonucleotides under conditions whereby the
ligated probe hybridizes to a complementary oligonucleotide
in the array to form assay complexes; and

g) detecting the assay complexes, wherein the presence

of complexes is indicative of DNA that binds the

immunoprecipitated polypeptide.
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Sunmary: A Conparison CMP-Chip Chl P-DASL Sensitivity:

108 cells 106 cells Fold change detectable ? 3-5X
wEpwsiobised ty: ? Hi gh Concerns with repeats YesP®DUS2004/021450

Experinmental steps: Many Fewer De-crosslinking:

Required Omtted Array format: PCR products O igos or

oligos Aigo pool(s): N A Required* Cost per assay

(excluding array): ~$200 ~$10 Mdst useful

appl i& msrdrodPradmstlering 1Rr ofnstrer n& thid iped yarucdyet ide

65808 acl hi0n A h8Y 8T POSKe PSE §R0 nrSERERS"

array density and assays

3Kl pnodt Beoat daypo $2d6p O08e FesndDekabs to perform
1000 assays: $24 For full genome scan: $10 millions

For 10 labs to perform 1000 assays: $1,000 [00132] A
nng@heoﬁe%%%@dbEEQQEiQI25h%h%k%ﬁbo%ﬂ%ec§%¥%lg%$ﬁgg of the

descri bed. Nevertheless, it w e understoo
v aPP-ERU PR 1 dat dudh sp ey dyet kel el s pdrofthroted sy i g 1ight,

fr kit and ope of the disclosure.
ARG BRSSO e P e AR of
the followi ng clainms. WHATIS CLAIMED 1S: 1 . A nmethod of
detechin% a_pal ynucl eoti de- pol ypepti de interaction

dotai ASi Re5§eEnBfeCéfitinlor YRRFSAR EbApHNsiAysad) landing
I -NERNOPrLecd nl i V. | Qciated wth a
pol ypeptaﬁgéep%%%%t{% ﬁfe ana[]g%r %gﬁ%g[%pgfsrilﬁrblcrfgeosﬁtoee'
preparation; b) dissassociating the polynucl eotide and

pqu@ﬁgthgghbg g?ecfgﬁﬁcQ?dwﬁéggggagkgnﬁniversal pfimers

comprise a detectable label.

6. The method of claim 5, wherein the detectable label is
selected from the group consisting of an isotopic label; a
magnetic, electrical, or thermal label; an enzymatic label;

f

and a fluorescent or luminescent label.

7. The method of claim 6, wherein the isotopic label

comprises a radiocactive or heavy isotopes.

8. The method of claim 6, wherein the fluorescent or
luminescent label is selected from the group consisting of
fluorescent lanthanide complexes, Europium, Terbium,
fluorescein, rhodamine, tetramethylrhodamine, eosin,
erythrosin, coumarin, methyl-coumarins, guantum dots,
pyrene, Malacite green, stilbene, Lucifer Yellow, Cascade
Blue™, Texas Red, Cy dyes, alexa dyes, phycoerythin, and
bodipy.
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c) contacting the polynucleotide with a primer pair
under conditions whereby the primer pair hybridizes to

W b@spaisynucl eotide to forma first hybridi zat P@IUS2004/021450
conpl ex, each primer conprising at |east two portions,
a first portion conprising a target -specific
ol  ganuekeeti de HQ%%ch%n@aBaBbgyﬁhcﬁggEH@b;F%gykgpﬁid&
target pol ynucleotide in"the eniiched preparation, an
a YHerRE ot | deaohpih s repronmi vierasal opgamissm | aswshiigy sing :
site, the a el eci.fic _for an stream,
and ggmnsf%ggﬁ?éégﬁéﬁtgopﬁghégpé?ﬁgtp58%§ﬁﬁcg offemic DNA of
wherei orgaiei amnj iesaedby anebdig Sid el id heosdinBies ;
d) contac ing the first aﬁbrldlzat[on co _Iex wth a
Iigagg und&RrSEEREEPRoRES QAEEVOE?Fﬁeﬁémﬁ pEes i; produce a
hysbirsi idizZe b dnghther Imcéle%% eddgated o forma
ligated pr ok;%; le) IJg‘aorrpl 1fyin te%gt Ieblrgat _elg{ipro e evvﬁ%f
uni vé! sal rpmpieng aoDYanéragednanpaapéih cedgnaﬁegedm the

r o 1) contacting.the anplif ied-|abel ed product

\?vi tq&g&nrea rré)y oéeoglllrb%ﬂrcl eoti des under conditions

wherépy thepbirgatiadg phebeNhybrighéfe &Btdined in c¢) from the
cogﬁl ment.ary oligonucleotide in the array to form

a ek &&FOtaidtig) detecting the assay corrplexcta)il:A
' i .S..4ndj ive 0O
mher@Ln t@@n@&@éﬁﬁ%etﬂé SRAP £ §3ag%¥§%%%f§%%?2upéﬁg

that binds the | nopreci pita _
msoheld teforne aihmrebywéreipritiee pelipnigiedidides to the DNA

T o 5l Voo P es L o7 ComRg et R@h primer
Ofcompaii@izg athakeist the @b@%&b&%Ki%ngEskgﬁgrtéen

pol ynucl eotide and pol ypeptide is perforned _ .
| CERPL eI Raled Ry adet -pPecdlifar, cdigampcdembiidat tbat is

|CB5EEA S, TBaTek g Lo Ll WORCRRN Mg 5 pcons
ppomitignsicbeprisinghe metivedsal plamerllanbdeng BitBe the two
UEEK%%igldQEEg%%% to be specific for an upstream and
downstream segment of the DNA fragment, wherein the
universal landing sites are not the same;
£) contacting the first hybridization complex with a
ligase under conditions whereby primer pairs hybridized to
the DNA fragment are ligated to form a ligated probe;
g) contacting the ligated probe with universal primers;
h) amplifying the ligated probe of g) to obtain an
amplified product;
i) combining the amplified product of h) with
complementary polynucleotides from the organism under
conditions in which hybridization between the amplified

product and a region of the complementary polynucleotide

occurs to form a second hybridization complex; and
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conprise a detectable label. 6 .The nethod of claimb5,

wherein the detectable |abel is selected fromthe
w@er@aporsonsi sting of an isotopic |abel; a nagneCT/U$2004/021450

electrical, or thermal |abel; an enzymatic |abel; and

a fluorescent or |um nescent |abel . 7 .The nmethod of

claizm 6, whslEif, i IS0t ani ; i 5 i

radf@gcthe(ﬁaﬁgﬁ %%ﬁh%ﬁﬁg?iggﬁhﬁgygﬁgﬁgg(ggmﬁiﬁrﬁf i

Strhekedei hheheetbudr bybentiioatliam nespéakx fabpripes the

selected fromthe group consistj fl uor.escent .
" Shenan 86 CORpPERaYS Enr SRtam ther BNhnP REBEcBearRLn
r hgdapppeg .t et ranet hyl rhodam ne, eosin, erythrosin,

coumarin, methyl -coumar ins, quantum dots, pyrene,
Mal acite green, stilbene, Lucifer Yellow Cascade

BlLue(tnm ,—7T , g al ; ; ;
p%é(’:oer yt%}feﬁ?@tn}g?cgood%cyﬁ%a%d nmet ﬁo%ﬁ‘g?c }}Jleetoerc aﬁlgsr% e e
pelLiaugbeati deipol ypeptide interaction domain in a
genone of an organism conprising: a) crosslinking a

DNA bi ndi ng protein to genonm c DNA of the organism

t her eby priadugd i PDNVE RF0E Bh o Cod@xas tie Jorganism is a
fragmenting the DNA-protein conplexes to produce a
nbxtkpayesapr c§lhg DNA fragment -protein conpl exes; c)
renmoving a DNA fragnent -protein conplex fromthe

m xture produced in b ); d) separating the DNA

f nagment T ahdrgtbd no£)cXaiom 3 hevtizte i ndhen PN Gbvrdnng

e) contactiag_the DNA with a griner pai r under

c BEGLERBnd Swhe FEBY SCh PEAPRe £ 255PF -hybri di zes to the

DNA fragnment to forma first hybridization conpl ex,

each prinmer conprising at |east two portions, a first

past.i on cBmprietined 2of arbpim speciigre ol i gom N deirding

that _is_capable of -hybri di zi . h fr
aﬁ&oge§gcgﬁd%%§rff%ﬁ &EW%F%§%%éh§e§hESSE§§|9%%%&@% DNA of

| amei BGoSintiem ke nowFormaldehyde, psorelan, and/or UV light.

14. The method of claim 9, wherein the DNA is fragmented

using a restriction enzyme and/or sonication.

15. The method of claim 9, wherein the DNA fragment-
protein complex is removed using an antibody which binds to

the protein.

1l6. The method of claim 9, wherein the ligated probe of
h) is amplified using ligation-mediated polymerase chain

reaction.

17. The method of claim 9, wherein the second

hybridization complex is formed on a DNA microarray.
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primers designed to be specific for an upstream and

downstream segnent of the DNA fragnent, wherein the
warioseosad | anding sites are not the sanme; f) PCT/US2004/021450

contacting the first hybridization conplex with a

| i gase under conditions whereby primer pairs

hyte | di zeghtomkRecBNArf LagRBNG a%ﬁekbgﬁtgﬂetg EQE?%%l primer
| i gated probe; g ) contacting fhe Tigate proge Wi

untartig prtieferace 9legisd firow a HES |drght®d mpriohieofsite.

g ) to obtain an anplified product; i) conbining the
anplified product of h) with conplenentary

pdlynucl eshedeethodnvrhelaigapi swhepdeh €RBAILHEPRSshD primers
whi ch hybri di zati on hetween the anplified product and
aqgﬂﬁ%ﬁ?Qﬁaté%??ﬁﬁﬁﬁ%ﬁn%ﬁ 4y pol ynucl eoti de occurs to
forma second hybridization conplex; andj) identifying

the second hybri di zati on conplex of i), wherein the

sédond hyBhedineahpdnoonphén tdnpwhsesitheheedéoscofible label

t t i ch.the DNA bindi.ng ,protein interacts

O R e OO SRS, AR B T o NGRS ¢ Label ;
ek atappidtd oG eldl ectlklicalhe oretdmeanifl Qb@é@hgadm@ﬁﬂ§ﬂ&tic

the organismis _a prokaryotic cell . 12. The nethod of
cl&bsla, ARk Peifl Uoke soRR thioxdilvg ipescens ilabel .
transcription factor. 13. The nethod of claim9,

wherein the DNA binding protein of the cell is

cdssl| i nkBae tretived gehord iNRO of witdes i gainé Stsdisbpc label

f ormal dehyde, orelan, and/or UV light. 14. The
ng¥ﬁ%§1% cPaF%§§9aﬁ%éW i it HE2BNALPE TPP&Gent ed usi ng

a restriction enzyne and/ or sonication. 15. The nethod
of claim9, wherein the DNA fragnentprotein conplex is

réfoved uSigraimetitebotlaiimizh bitrisein the Protedscent or

luminescent label is selected from the group consisting of
fluorescent lanthanide complexes, Europium, Terbium,
fluorescein, rhodamine, tetramethylrhodamine, eosin,‘
erythrosin, coumarin, methyl-coumarins, quantum dots,
pyrene, Malacite green, stilbene, Lucifer Yellow, Cascade
Blue™, Texas Red, Cy dyes, alexa dyes, phycoerythin, and
bodipy.

23. A method of identifying a region of a genome of a
living cell to which a polypeptide of interest binds,
comprising:

a) crosslinking DNA binding polypeptides in the living
cell to genomic DNA of the living cell, thereby producing
DNA binding polypeptides crosslinked to genomic DNA;

b) generating DNA fragments of the genomic DNA
crosslinked to DNA binding polypeptides, thereby producing
DNA fragments to which DNA binding polypeptides are bound;
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16. The "nethod of claim9, wherein the |igated probe

of h) is anplified using |igation-nediated pol ynerase
w@b@snomseacti on. 17. The nethod of claim9, wheCEUS20HE21450

second hybridization conplex is formed on a DNA

m croarray.18. The method of clain19 wherein the

uni vgr sal; jprd danding sid es mfze rseleaed Jg: anl3ntibod
and 7pr|n?n&r§{g;ﬁj;ﬁteliﬁl9 lThgte met hod o IalmSBlQ@ nneLbody

whbati apehefuoaldyshingsi hieesp@byrpep‘seda g6t betapest

| abe 20. The rreth of m19, t

det €0t abl RIS ghe g&@e?]%argo e ot our?d;gr?&cst frg?m the
%o§9pé§@§@§|@fl@heéregtaagnetlc electrlcal or

t er mal | abel; an enzymatl c | abel; and a fl uorescent

or lani neERCY st | Che) DNATHE agmaitd Wittt Saih ey pair under
Wes&a&elaﬁs %ﬁ@%gg&cthébﬁh QUPHL $ESHPLL-adh 985t E¥eLRE DNA

heavy I sot opes od of claim 20, wherein
tEEagmenteSOeﬁbrmralﬁmraésbghrlﬂabetlos gemp&eéd ¢aom primer

t he ro t f fl h
CORPPERBLnS R op AL FPLPHRF P htor 8sEorRE PREGLA e,

t@bh@&&bhﬁbrBOGaﬂgeerspeanﬁlcebyﬁgbﬁacmeoemdaathat is
met hyl -coumar ins, quantum dots, rene, Malacite
gﬁé@ﬁb1§tbebﬁbrl@&éﬂﬂértVthSmPNéaééaa@eBFue??ﬁ)a second

T§8§%1R%d §8¥r%¥§ﬁ?hglﬁﬁ?vg§§§1 ?9¥ﬁ@§rigﬁaﬂnga§gte, the two

entiTying a region of a
ngQWErefaaeld&smgnedltotbewhpehlﬁlpofypepnldQSGream and

i nterest binds, conpris r 0ss |
bRRPRG GOy SEHEEUEL O EPReDNhy FROSRERE  « BAGEROM E°Ba
Ohnlk}%rlsb\il ngneehb. s&B@geayeph@duerlags@Né bi ndi ng

pol ypepti des crosslinked to genom c_DNA, b) generatin

DNA £ ¥ agreonteaafind e ke nbhi et DRk iz e PP kp With a
T, RRRAPEEL S HICLBLoR; 00U B, DA (LaveeRbriaicea
I IEBSUIﬁ@Jér @NlAplftragm@@taaDHAlﬁgag&dntouﬁomgl an 1aga|tbddprobe;

g) amplifying the ligated probe of £) using universal
primers labeled with a detectable label to obtain an
amplified product;

h) combining the amplified product of g) with
complementary polynucleotides from the cell, under
conditions in which hybridization between the amplified
product and a region of the complementary polynucleotide
occurs to form a second hybridization complex; and

i) identifying the second hybridization complex of h)
using methods specific for the label, wherein the second

hybridization complex comprises the region of the genome in

the cell to which the polypeptide of interest binds.

24. The method of claim 23, further comprising comparing

the label intensity/amount measured in i) to the
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that specifically binds the pol ypeptide of interest;
d) separating the DNA fragnent obtained in c) fromthe
w@eioppestd de of interest; e) contacting the DNACT/US2004/021450
fragment with a prinmer pair under conditions whereby
the prinmer pair hybridizes to the DNA fragnent to form
aRFﬁﬁE ﬁ@éhghE?tan CQHH£§51 earbrRi hMeEmEQRRY iAtBEsity of
eas two portions first portion conprising a
tahgeﬁabpécuhla ubggonuoﬁebhedgenhae wbichpabl grepter than

b REPHECA B OgI EX op FRBEL faffig <PREROE, BA] fh8 region

D&h&&bétééetHQSkggednt@fbehépgéhbmé ﬁﬁrtaa up3lr eanwhich the

and_downstream segnent of the DNA fragnent, wherein

t Relyrepeidal ofahBFRgeSEt BandPe not the sane; f)

contacting the first hybridization conplex with a

| i gase under conditions whereby the prinmer pairs

hybr i di zethd andttteoDNX folagimer3 andrdreiat éthe acdlok M a

%%ted robe; 9 ) anmplifying the |igated probe of f)

§ryRrvEr S5 tpriners | abeled with a detectabl e

Iabel to obtain an anplified product; h) conbining the

anplified product of g) wth conplenmentary
p8bynucl B¢ destiodrat Helakn |23 urifdﬁr%@hcﬁlﬁ’ ol nis a

pk%ﬂaQﬁgE%%'ééﬁion bet ween the anplified product and

a‘re e conpl ementary pol ynucl eoti de occurs to
forn1a second hybridi zation conplex; and i)
|dent|fy|n t he secon h%;rld ati.on conp

|
using met TS RRA 19 TSRS B Pinaing

%%q%ew%'edhéafal @&a%@,&mlgm@amab%@& the region of
e genonme in the cell to which the pol ypepti de of

i nterest binds. 24. The net hod of cIa|n123 further

oI S! g SURAIAGE ey L el | We0sd Ly ANDUMA pinaing

sured 1N T heanount/in enS| contro
Wil §pepaiidienti s/ icioesdiithkedf tbhemeagehomncanmg odntbe cell

t he genone which is greater than
usf%g formaldehyde,gpsore an, and/or UV light.

29. The method of claim 23, wherein the DNA is

fragmented using a restriction enzyme and/or sonication.

30. The method of claim 23, wherein the ligated probe of
f) is amplified using ligation-mediated polymerase chain

reaction.

31. The method of claim 23, wherein the second

hybridization complex is formed on a DNA microarray.

32. The method of claim 23, wherein the universal primer

landing sites are selected from a T3 and T7 priming site.
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the amount/intensity of |abel of the control in the
region indicates the region of the genone in the cel

W 2008000784 t he pol ypeptide of interest binds. 2BCT/Ukm®04/021450
nmet hod of claim 23, wherein the cell is a eukaryotic
cell . 26. The nethod of claim 23, wherein the cell is

V\E}Er okar %’Iﬁgé ng /. -c1d¥m '%t h eQ:feﬁ‘l EHHE %?hlversal

erein i'ng pol ypeptide is a transcription
f actimers28omphesaeahddteftebaemi @aBelwherei n t he DNA
bi ndi ng pol ypeptide is crosslinked to the genom c DNA
of the cell using formal dehyde, psorel an, and/or WV

| Baht. 2%nThevmidiosf oflh@ian 23haheareighd keddAdise label
fragmented using a restriction enzyne and/or

sbAi ealpehed36romhEhreteUPoFORPARRL DS, ChheRel AOEARIC label;
'59%%§He938be ?E8£ Fﬁla”8£'£h§gmg§'ﬂgbel an enz¥ﬂatlc

| F'gatFon-imedi a yiér ase chai n reacti on.
n&hbed,oﬁndlalﬁiﬁaremhenE|orthemsaesndnhybabdlzatlon
conplex is formed on a DNA mi croarray. 32. The nethod
of claim 23, wherein the universal priner |anding

sites arergeleatied fdoma k8 And whe R ilMdle Sideci¥ic label
The met hod of clai m 23, wher ei n the uni versal primers

coappirdees éerédﬂgﬁpélVﬁb@F hegyy THetABEHEed of cl ai m

33, wherein the detectable |abel is selected fromthe
group consisting of an isotopic |abel; a magnetic,

eBectri cathe afetttel nefl dlaien ; 33,n vyt itthe ablelqremwent or
a_fluorescent _or |[um nescent The et ho

. 3
cLEMARSSCeRbel8PR 1t RE FE FSE?@ EEBQ|thnEFPBBSCBHSlsglng of
gg% mﬁ%&b\éﬁt%aB%ﬁ&yllaéOEe%iexéé EbeopelhodTeinelial, m

, erein the fluorescent or |unminescent |abel is
séllectredckiom rhedgméng, corsirsmehfyéthpianiascerpsin,

l%?& %@5%§ngongh%§%§h E”%%B&EUEOE%BQEHQE quantum dots,
pyrene, Malacite green, stilbene, Lucifer Yellow, Cascade

Blue™, Texas Red, Cy dyes, alexa dyes, phycoerythin, and

bodipy.

37. A kit comprising:

means for immunoprecipitating a polynucleotide associated
with a polypeptide to obtained an enriched polynucleotide
preparation;

a primer pair, each primer comprising at least two
portions, a first portion comprising a target-specific
oligonucleotide that is capable of hybridizing to a target
polynucleotide in the enriched preparation, and a second
portion comprising a universal primer landing site, the two
primers being specific for an upstream and downstream
segment of the target polynucleotide, wherein the universal

landing sites are not the same;
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fluorescein, rhodam ne, tetranethylrhodam ne, eosin,
erythrosin, coumarin, nethyl -coumar ins, quantum
wa@lous/0018y4 ene, Mal acite green, stilbene, LucifRCT/US2004/021450
Yel | ow, Cascade Blue(tm, Texas Red, Cy dyes, alexa
dyes, phycoerythin, and bodipy . 37. A kit conprising:
means jfga'@punoprecipitating a pol ynucl eoti de
associ ated wth a pol ypeptide to obtained an enriched
pol ymicveota deppiesyas atdmwth; a prinmer pair, each priner
conprisigg gt geast t @ogﬁgons, a first portion
cBfpPréPrg©a £ %88PP§§§8iF|8 ol i gonucl eotide that is
capabl e of hybridizing to a target polynucleotide in
the enriched preparation, and a second portion
conprising a universal prinmer landing site, the two
prinmers being specific for an upstream and downstream
segnent of the target pol ynucl eotide, wherein the
uni versal landing sites are not the same;a |ligase ;
uni versal prinmers; and array of oligonucl eotides
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