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rel ati ve AlGogshaBepnds,andymaierigls FIHWé’fOf(eﬂﬁlyvalelﬁlt?]&(’ﬁf‘gd%?ftbéd

A T a@i N cAbedsRNiQ iR Iﬁ'ac‘u% te@ihg BNAe bRs M 18O oRLd Sliitable
20nol ecul es stably bind. In oné exanple, a bindin

si t en¢tiodsigad gitenalp aregessripedbriast uThe m@er&hs agthds, and examples

partr@hh%mﬁ@yb&ﬁaﬁi&ﬂﬂﬁ&ﬂe@Hﬁ%ﬂhﬁnﬁf'd probe, that a

doubl e- stranded bi nding protern, such as a

tir anscri ;Ttolfmnhtﬁtaé@vmw ofghqeksio0s erfleqdinaents of this daclosure, the

tra i t ncer:

nalﬂ%%%ﬁ? s%%gékg%&£k@?g$%§§%Iggw?%e abnornal growt h

and 25di ﬁéfnelbedy i Atpobpemide bigaridghat 1rl¢btdasaté¢astm lﬁghi:,dmmedr heavy

tr 3];T§ n. 11%C%mu%%ggc()ao uliff § ar%a%le reg é? ?ir? s%ecf atllytb}fn%§ %r{ I;%tlo ByO:Q an

ex arqnhgenv |Amt1bb1daesbdan odtide @anodonal ymmbdlsy $bleoional antibodies, or
anmpl es of h ol ogi cal tunors include | eukem as,

%ﬁcﬁgﬁ?ﬁamgg ga&ghken1as (such as acute |ynphocytic

| eukem a,Thacuine'spayElcaloyiinds” refetk @)wath régedt @ dlantigen, the

nyel ogenous | eukem g and elob tic,.pronmyel ocytijc,

ny el BREYTBL 158514 ﬁ‘Pé‘rPgéS‘/?ﬁ“ L%?iﬁ? @u‘%l@r‘]r%/%f)loa“ with &

chr apeafid pcuif@ml@es sicBUE B sRsifie ialbﬁme@trdm@d D™ Biding protein, for
granul ocytic) |eukem a, chronic nyel ogenous | eukem a,

(

and SAPBIRBATANSFHBHILPEPE Syl iR é@ﬁ%l)vate%werwwe faciory dy sgecific
15y MRy adelclaids RuisstliSiRasHBy toRQRfiACGHEN 'I5is kaebRMARABhat a

(i ndol ent and high grade forns), nultiple nyel oma,

ial dBinet desree o peitingeifie BIGTAGIORIRY OBeEDyWerk? Molirue syeh as a
nyel sggéfﬁ@lglﬁcﬁhé Goend AIst] QH& ta@’t ;feﬁdl(ie ll\%k’/gtﬂ{ae‘@s sﬁerégic binding
nmyel odyspl asi a.” 5Exanp tunors, such as

sar 8 dlaw«zgucshqecbmmmed thmglummﬁp Facogiarorfdhe antigen.

nmyxo i

o e e, A RO RA
P regfigtyt Wiredific biediogpicsly owlts,in pleatodibay d4ad.codngs greater than
col

cancar e BEAN0MR, LR R PLLPIRREY 1R By of pound
c ancaatisqdygy ntheoli gagd (mk umamne)rts a (ta;gm holyPapsigle, : e mSmpzired to
the uterus carci no

(o- ¢t "RBeBaPergEofanes FiatRliaun Ry aabbbpriae or
dy s pleRstirg) antibodadsispeci f{call g immanoadac @ 1Cih £ paniddibar pEddio UBor

yst adenocar.ci ho ci nous cyst adeno ar ci,nom
B RO IR EL IS B PR o s Pty Feeot monoclonal
C a:r lcanﬂ@cstﬁes spmﬂioaﬂys }rﬁrh@fbr%h@ﬁ@ Vf/hiﬁlf@pro@[rﬁ B¢k BRAoW lRETale,

ce rtoli-Leydi ell tu ysger n nQna
rmal .@?@ Afiet. é‘r%f‘g%‘éﬁry Malaay Sgring Hay Hasd u%\l?gﬁ?éwl%% New York
car gi os¥yBor 4 dsE@RRh bhRhh@loaGay frMAEBad (%ﬂ@lﬁ@ﬁﬁh&%'c&@ﬁ@used to
fi brosarcoma, nelanoma), vagina (e.g., clear cel

car cleioRme SRGUKHBUSNIERItVERr ci nonm, bot ryoi d sar corm),
for yonalaBapEony GHiios Qi a h@&\@ hdh |hgﬁ)t' c"ﬁﬁlnt &4PeSt (Bctdhas a
carcinoma)), prostate cancer, atocel | ul ar

car cianahareeguiareishe erble élfs@fyrﬁ?zf regpagall theefariable light (VL)
car gl QHHTO%%%H. AV d W, loﬁ% ﬁﬁ&g rl}@r'é)inding the
medul Tary thyroid carcl noma, p|| thyro
car ci noma, pheochronocyt omas sebaceous gland

carci noma, papillary carcinoma, papillary
adenocar ci nomas, nedul | ary carci noma, bronchogenic

carci nona, renal cell carcinonma, hepatom, bile duct
carci noma, choriocarcinoma, WIns' tunor, cervica
cancer, testlcular tunDr sen1nona bl adder car ci noma,
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fluorescence intensity. In sone exanples, the
detectabl e change is an increase in fluorescence
WO pi08ngispy . Chenot herapeuti c agents: AnyPChEI008064561
agent with therapeutic usefulness in the treatnent of
di seases characterized by abnormal cell growth. Such
di seases 5i nclude tunors, neoplasns, and cancer as
wel | as di seases characterized by hyperplastic growth
such as psoriasis. In one enbodi nent, a
chenot herapeutic agent is a radioactive conpound
Chenot herapeutic agents are described for exanp
S| apRkedracacned b}ﬁ%ﬁ Atibefe sThis méaﬁesémaqfﬁ@framgloltalfabwﬂhe

86 1\Arilas EldSRichs BF !h%'v@ll%%o@ﬁ i tAE &, @ﬁ&h Mb G ddfentd 4(kb)2

edition; Perr¥ et al Chenot her ap

10AdEASERALs. selashei FYaHelss §icont a@ﬁdlsulféma@qu ERiproteins

Li vin n

Poc k(e%%g?l %{escrgﬁg%g@n%tazfg{l%ﬁg}gteﬁql K@Eh-a lfgﬁgal)am Qﬂ&lﬁ.‘s R¥n of
Nb s y-itvigaino gefoitin an@@beavwlsmmeaﬂakh@tﬁlon @fraei nmnuncm@whn are

B A A S e T R T

i s theilfadrbond &tstabilize lthecafssonia‘riel ofibachame. éfgemm alco tnchides
C.ancgcombu}a%r' trogr\r}o%u\(/:gssa algﬁsllgm N %b&fl j?u re>éa léc’ %B%ﬁr?lzednrgur%le
st atannbmile;s) pnhmamonju@mtmubmhesr(alohsls lmb@tﬁcl aasb@jﬁes) See also,

) GRESR e BRG0Pl Ep B ity g tRrore.

I sol kit dimmnxangdy €5d &, Metihpasmaf &, cNm\t vokapiorc

separation_ i nclud ar i.on mat of ,

such as pAad’é?n(’&]ﬁF‘% ﬁﬁ@%&?’ a’ﬁﬂi}/ am{qq‘?fi% PYO, 9‘@ bV a Sihfe ke or

chr C]I@n%b%@&}br%@ aCdlL@Blo which tHaMigktha Kedve Ghalp Bynes bAStingle
protein gui d chromat ography (FPLC), nano-revers

ed
ph asaéltlpqdqdﬁa&e basp gﬁ%stfegéelda Woclp% a%t;pé)ﬁlgﬁ &e produced by methods

Bhr agBHAY ABYoT sEiflin HRRANRE RGhARMY maHEhyBSd &8ibody-forming
filtration chromatography, size exclusion

chr ciehs Gefpaphson @mxe}ﬂmaﬁeiihwﬁhmwpmn cahlis.gfhhese fused cells

per f Qf MRAGRodel g&&‘e%rﬁ@& OREAGH AP X 1dnbiTbifa) antf%B&‘le§ i%k!l%&é €

phase high performance Ii quid chromatography (R LO)

25arvmgnigedraproclonal antib@igspl ement arity and per cent age

conpl ene t t gﬁg%

|ncIudes%‘ %v%é%ongﬁﬁﬁg§¥§¢%a§%fgﬁ O?R%g%@n%%%ﬁggmhs

Z0or (tmexanplandtles adid moleailespburh.as @empleeime ntqbﬁyddswﬂma herein),

OC ¢ l'{[l %dd’l\,gs%%)lé Q?aﬁ%@? §n glf in ggﬁbsﬂgﬁl %I %f;l% a? ?s%n%rran ement
e base ano nucl

aC| obfmrotlelc Hd:lés (53@1 d&kﬂNﬂabt l}(NAt ﬁne etagpde mdi@mngmol(eé\)hsclssed

nt ar nld i ne
cyt Qurg i Stk b ALPabe) w80 B Ml phesplfbode
exangtags. A h@ics@erdehic @n brray tﬁﬁf@ﬁnﬁna‘[mﬁzed B&asSis lﬁ\}@ure or be aided
#Ple)ule can. bond. to 3. -TACC.5' of Fnother ssDNA to - lled
SHBIFRCOPiFBRIRINAf o foR P "élﬂ%‘h‘brl PWhe %‘fd&é‘?ﬂ?@e“mes catie

5' Ai@ﬁkﬁmsbsmba@wreverse conpl ement of 3'-TAGC-5'
Nucl ei ¢ aci d nDIec an be co |l ementary taq each
ot her evdn® firPHY o 17?5 Ve PRFF Eféfiﬁl taaﬁf%r%ﬁ mafgs it
bas gssQble @AGRY BRI L6 BirgeMRIMbEXAHRAIBses Bn Y4168 hiZAL (ifR. In
with a conplenentary nucleic acid sequence can_occur
undeserEn SERRIPHEYSFONG o Mere Tg)ecstes (gl acan qligogisiceHdgindexing
RO 688 Rl Yéclit orPth grreﬁla ﬁﬁ’r‘ﬁﬁtykblf'hm@ﬂsuﬁi ds thHee), ?&tlﬁs%ce to
posi'tions. ecules wth conplenentary nucleic
aci d¥oYigy lmeﬁlabfcampb dbphendesef addrgssable logadians drehaarrayrrds
bi ndvarr?‘ P&f%&i&k% ﬁz)m att E-aﬁ"il&n tgtapl%ﬁst tl)y a@ R Bgat least 30, at least 50,

t son-Cri ck, teen or reverse Hoogsteen base
pairs. Stable bindlng occurs when an ol igonucl eotide
nol ecul e remai ns detectably bound to a target nucleic
aci d sequence under the required conditions.
Conpl enmentarity is the degree to which bases in one
nucleic acid strand base pair with the bases in a
second nucIe|c aC|d strand Ccnplenentarlty |s
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appropriate oligonucleotides for use under the desired

conditions is provided by - 12 - Beltz etal. Methods
weEewgmwis99 100: 266- 285, 1983, and by Sanbr ook erEi/US2008/064561

(ed.), Mol ecular doning: A Laboratory Manual, 2nd

ed., vol. 1-3, Cold Spring Harbor Laboratory Press,

Col d Spring Harbor, NY, 1989. Contacting: Placenent in

di rect physical association, for exanple both in

5solid formand/or in liquid form (for exanple the

pl acenent of a probe in contact mrth a sanple)

Cbntacting can occur

|

subs kattial 3tyeagidiop- 4t oag 1é%t'crt 5‘@%@00 saut,eﬁstégo n‘&l@ﬁ% é?o Teast 550,

exXt I @hs 600/ at leAst60Y At Ryfst 3000, 81 1846 10.08), bOev@n H18RJ. QF barticular
"Adm nistrating” to a subject includes methods used in

t he ApMpley@h aGay ngyicsatucleis apid mralqcyles. spehggs oligonucleotide

| Nt r@y QRO Shat bkl l%aéif%ﬁﬁtélé{udessﬁli’en t &RAEQYSbout 15-60, 15-100, 15-
transdernal, 10i nhal ati onal, nasa or intra-articular
Sdni 0 serreaerit greaten hom & Quuslsptides @plengthl In particafos exanendes. an array
sta

vai oigldes g EAREO Rl 530 B6: Qe MhelRl ifor S0, SANOEDE used o
( suadeteasa partmably Wphble-efrindedbudancadnbprebe, swier tHegsttially double-
c:omjsltrt : e?%ua 1c%c8§robesn 1§clt gﬁérgg wi th an agent), for
exanple d a ranscrlptlon factor to a

regi on ofwldnmrhxh arat eeahded/eﬂ)mmms uscldd@ssabls, i Bfaoitnid caion @aan

artlal bl e- ded .nucl ei.c p
R s D BT PR e ns P G BB apng aray
an |]gerfemse aiﬂfhc@tﬁi’ﬂl\l@d’ager% ?n an degceassumd tiffetthf haesnEer
can e alitative | ce or .guantitativ
di f feé"f‘%ﬁé qtﬂe &P v ﬁfﬂgé aa(esg‘glaqs agﬁt%?glﬂtq%“ @FIB DaE aqurﬁ)lumns) or
di f figegnge Thtlsn IS8 Xy tRSlocatiot of ERh eBe isSisaghed to the
i ncrease or decrease relative to a control, of

t
| e asS@th?(?ﬂfhe 116%W1§H étHs gg)hgq to tgeagrfaya%@&]tkez 6% bed{roaded mn order
1201 agsbrrahie bich Q%o kit %@%ﬁpr@lﬁ%@ ta br f@etturla 8o Mith,
50% at | east about 60% at | east out 700 at | east
aboutrdgebgrrays e aganged wangw&cabgm RIS, httéamplfce%d b
| easf, Uk ot:liélop/éﬁeﬁg (slu@ﬂa%tm %@éﬂ& d%H8 Reddined @[ﬁlsa'i ln?ég odjrt
250% at | east about 300% at | éast about
| easqrdtatrbdtlswtdo%ddmssabl@asrtaysabudty ABOCYHP utHr f@jld@aft el“rth@tr?an
500%
"ot e Rtef ERRABA RIS cb S 2 DAEARRORMID th fndd with
ur po&)ematem about Wietsamele aFthat mmmp (sech @ hybudiedtonac bn.idmg data,
Seq L{S{lﬁtﬁn n%éleensg% ggln{eg gﬁ‘ﬁ%m@ rng{}‘i? lc?s of Icglgt)tﬁtgrtrgf'dable
t ha I's similar t
pr orfotrmrts fttte:unrdwdmal ﬁeraumesga mesamay Ge\aahegetl Irggularlpkfedinstance in a

For e Gid QBhe Rhich ARG SRR W rByio o

shanmn@uef pairs of electrons 30 between atons. In one

£a 8. ph ity Bt S bt AR od PRt T BN MR Al

backhelisailQf sugh fEE BYteidaalisch stoha ndc1e15 HENma%ecliB® dhdtleLiGitself
aC|d strands that forntthe |nde

robe an
par t{LIeRMRIS HbINESURG RRRRAA AT dekl Stt?f@edé@delc acid probe).
di schogestidiRher antlbody wideh B&pide, b tHd@tREAidofial préBin with
agent (such as a signal or particular nucleot|§
nuc| @peupgingfosissampledhs Sindie ! 2 Fanssritas faglor 1§ agplagientor
W aheRRacid rﬂol@&f@e(f(ﬁ)%%fﬁhl@ the b%tdmgsof %@ﬁnschbﬁdheﬂactb% laYelRially
quantification. For exanpl e, use of di scl osed
i ndedoublg-spansied sugleic prid pro @DI an Célgalrmleegdqﬁplm guch as an indexing
det t
o1 g P R R AR et I SR e L AP
accept or quorophore present of-a partrally
doubl e- stranded nucl ei c acid probe, which can be used
to determne if a particular probe is present.
10Doubl e-stranded nucl eic acid binding protein: A
protein that specifically binds to regions of
double stranded nuclelc aC|ds such as dupl ex DNA, for
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20 gene or translation of nMRNA. Exanpl es of
processes that decrease transcription include those

wao bas/14med | i t at e degradation of a transcri pti oOPCT/US2008/064561
initiation conplex, those that decrease transcription
initiation rate, those that decrease transcription
el ongation rate, those that decrease processivity of
transcription, and those that increase transcriptional
repression. 25Gene downregul ati on can incl ude
reduction of expression above an existing IeveI

qEJes of processes that decrease translatio
i ncldodblersygiad pretic srad profg df & sualirdenapmei of tha P{lg%wleﬁlde

t hosgoldBimAfEs BAS 8r LS 12'&1"[9 R@lar Rl AREAL dARmoRAle, to permit

those that decrease nRNA stability. Gene

dowrfleisglienaelite bindbBudes any detectabl e decrease in the

product i g g, @%@ga@&e@ﬁf ¥ hoceddto KNI nEAMER fffre ar

producti on of ene decreases b | east

2- f oluch anh?/rphESi@ﬂlrpt @nettonhlera@nert@s fobihd tasget:a gqnelelswtlde complex.

4-f

gen?"g el 1& I‘B@ﬁ{gﬁ%faé;%e?%gﬁ‘a%ﬁ% Sléu%‘iflazt%ﬂmﬁﬁ‘g%teth%f binding

EI edtas @rphlmemysbls eff&ih epqr vnewsthetic [wepas ach agexprassisd offegene,
ggpq eqoon fééﬁscer?pn%g S‘[Fa%slgt?ont Ié]n% tﬁe { erent mobility

of these ‘char I'nres se "to an applied

el ectric Phymarabmbthod!s crfalletecm@ithsr blhgapgobnfonqﬂmraqphmn@ofs

i | I Th
108 e ah SR R s s PR Rl e Py R s or
chardgedicanfobpainting, ga Qlﬁilh a8é alin# e cledhapsssayddorgierd Blow@ing, dot

char ge an%@g g gsrs e mobility of _a nol ecul e. alf

is i FeHeMddgnRPsrREotSlectPR HRETIHESS ¢ F RS- qepfnvolve
exanpletitdesiGANRE ds iaQBtehble R®clehRSInt OPHRI £ Bbth ndelkic acid
For exaq&ﬁé@_mhen the el ectropharetic nmediumis

cr oggelp HP]AY HEPEEEE FAPYEEFFFlari de) i ncr easi ng

tshe per cant 8m@inkhe@eby hpdligdfet shdtiRarg& huél6EH&ER S thdd@ently
size of the resulting pores in the gel and retards the

10noBpapteRjzed by dheteneci e (Te) fﬁtwhvé 50% Qaf tagenlig@nerhis gnelted from
| owefy tagétc N gge (B ndGhyd HBhEE of hﬁFegs%[bldo&h{%le%' erQtlve 8!

el ectrophoresis can be perforned for anal ytical

pur pogwiex vWihta lewer @mso be used as a preparative

echnt Quidinbgid: | 2bdotorRial e ADDRAULAENRTS Rhich Qe

of other meth Ss spectronetry,

o rmwigquldsmblsféa@rwe riu pn@‘;xamplreag/bladnag yitd is thearielon a DNA

RGBT, R SR IRANE Lol RILALIAY 28 1HIES

S|numhmhﬂdnﬁApmﬂmg@nnmnanﬂaﬁmﬁn&mm@ﬂei%mbnbﬁﬂaﬁd&neduuma
and that includes radio

wavggans"“#?;l?%#aéﬁrg &E%&% light, ultraviolet Iight,
x- rays arﬂimgammmagt&nt digeagashhiacietli2d beXemdhamal growth and

ec netl a tion is emitted b

o SRR sl AT e ity o Bt natEhic e
dl I estigiman@hiot Yite and hiGalees eMepartpof e badtfbOEkamdRia the
|nte Slt% Lasers are capable of emtting light at a
par tHleds S VPR R™ or across a rel atively narrow
range of puaMSleeNHeRBlolod @l tuf AR 8deSIMARmiRahcIBMBE 830te
fromthe | aser can excite a donor but not an acceptor
f | udp@ismé ésuckay acgiedrmplocklis ledheaia. apypayeloqytis IqukeiRta. ypte
B p%%l&géh&fs IMXﬁla%H@%el%ﬁﬁﬁf&eﬁl%hﬁgloéﬁfeWn?el&%ﬁo%ﬁtm I'n
particular exanples, an em ssion $ign IS emt
f r ormenorytissing shidlirelewfermia). eheni¢ leuléﬂm@ﬁ{@v@ aaﬁlsremﬁ@lymogﬁtc

C

excci G P TR Bl eous ke THIOAR hphocytie
wavel engt h necessary and/or suficient to excite an
electron transition to a higher energy level. In
particul ar exanples, an excitation is the light of a
particul ar wavel ength necessary 30and/or sufficient to
excite a fluorophore to a state such that the
fluorophore mnll en1t a dlfferent (such as a Ionger)




primers disclosed herein are provided in U S. Patent
No. 5, 866,366 to Nazarenko et al., such as
wa2@satmmd do- 4' -i sot hi ocyanat osti | bene- 2, 2' di seXCT/081008/064561
acid, acridine and derivatives such as acridine and
acridi ne isothiocyanate, 5-(2'-
am noet hyl ) am nonapht hal ene-1| -sul foni ¢ aci d ( EDANS),
4-am no- N-[ 3- 15vi nyl sul fonyl ) phenyl | napht hal i m de-3,5
di sul fonate (Lucifer Yellow VS), N (4-
ani |'i no- 1- napht hyl ) mal ei m de, anthrani | am de,
Brilliant Yellow coumarin_and derjvatives such as

courtaiFReria) ok themig- v hrkemaeqdgkin AdtseaseoRdfqdgKin's
120)iymphor@ firfkQrefte érﬁ'lﬁeéh?zid%'}?ﬁﬁ?;y|n§t§1‘t§ﬁlé‘ﬁ?él@mﬁ%ﬂﬁ{sﬁ8ms

151); cyanosi ne; I am nid i ndol e
( DAPRgCrogiobuligemig, h@ﬁWn@Wrdesgaﬂel @vd@wsrléﬁ@rsmdﬁ@n@ ihairy cell
(Br

ﬁ%ﬁ“g%ﬁn&%‘-’%@ﬁg. sot hi ocyanat ophenyl) - 4- met hyl cou
rﬁar i n; diFsampleeeferhd tmone sysbia saieanastapd carcinomas, include
4, 4" «di | i | t '
4 o KRR BB RS oyl LI,
aci dind Sthef @ircrmtahystymwmnﬂ, mpi’thdhlatrenléwmg s tinfaprigibmyosarcoma,

chl o I .
i e P PR SR s, bl oy papegeai cmcer,
( DAEHréFe@) ¢anexd $dunh amazﬂentmmamtna)g emg2asuechgascaogiah camets (such

osm |soth|fﬁﬁ a%nat?; er thro n_and gerlv tlves Sl.i
as ePYERYosY %’ gHY et ﬁ?%%tfl TSUPRRbEYaRab e, Vit
et hiddrdinomaf bﬂdQﬁrﬁ&GﬁNﬁ:aﬂMpﬂﬁﬁ) vadriey @%. Sivaliana@rcdmoma, serous
car box (Eﬁl uor escei S’é’% I\%
5- ( £YBORNEHI SRS FUSINAUSCYSIAYEaRearc RO, FRARSTIPIY BRRES
2' 7' ceHbBIRtdmX Yled' doll caltibh@udciBssoid Rexibmd Ofr@ftdhthecal cell
JOE), fluorescein, fluorescein isothigcyanate (FITQ),

(
and t@gmpfrcs riRRILFdie cflf y8108s dygrrunonaR gl enapReragia) glva (e.g..
el aghididus GEleencihssd, tﬁitl%@}}’lﬁl@ﬂél QarcthofR! Mﬁdéﬂ?@%bhﬂa,f Rr&aRoma,
ortho cresolphthaleln ni trotyrosine; pararosaniline;
PherBflamREw). VBeiph (Febei St Bll Garcinmsnsyamensiel eprgigema, botryoid
PYT el AR e&@fgbl‘{ﬁma‘ﬁ@&nﬁﬁ%orﬂ% ahy fa%ﬁan {%Ese(@R% RELMEARALS,
and succi nim -pyrene - butyrate; Reactive
Red peosiaty praesrolrePMoBHiular rapinotRe dqBmony celk dasirzman basalagl]
deri Eﬂﬁ?
b o RIoUEaRHECA o B BEaP U S AN Mo TRgid carcinoma
Hul fmwllarydhyroxdl ca®1nom01damhn@rn<éd?tm@)s sebabeyd s glivmrbcaB;inoma,
rho . h
o OPHEE oy PRAMOReR RS RS carvppay,
chl dIromI:hogbe'rci cagiriova, mﬁalseﬂll tocihada iepeeonid) bild diex esciRked), ;
N, N, N car boxyr haodam,ne ( TAVRA):
et 1o S mop g ST FEu B pinde YEhoma
i SOtH’]zilddely(&ﬁfﬂﬁCﬁna( I OB turnidrmmm ia@llom@%‘rd)@'tomhi, d and
erbi u el ate derivatives; cler Red

5. IgeJThﬂlg WC%PBW@% 8%6‘61 YI‘HO & pinealoma, hemang10blastoma

g_alfr l@bmsa/shl: ua{r%ad% . @lliBodehd odiMnia, BRh@YictiaDelafdrai, AewBblastoma and
i fluor

N, N, rﬁfmq@jastpgia}s &wmmanseré%%a&wlﬁ%%ﬁnﬂéwtlww
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(Tetramethyl fluorescein), 6-carboxy-X-rhodam ne
( RO)QS incyeageslcor piégeased A detectable change is ‘one that can be detected, such as a
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640, lLOGSR@ae? oMy sylap Heoptabhorgage léﬂffé]ﬂgtlon]!%(l her
sui tabl e fluorophores include those known to those
skilled in the art, for exanple those available from
Mol ecul ar Probes (Eugene, OR)-.10l-n particul ar exanpl es,
a fluorophore is used as a donor fluorophore or as an
acceptor fluorophore. "Acceptor fluorophores" are

fl uorophores which absorb energy froma donor 20

fl uorophore, for exanple in the range of about 400 to
900 nn1(such as |n the ‘range of about 500 to 800 nn)
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5f 1 uorophore), an increase in the em ssion signal from
t he donor fluorophore can be detected when the
wWQee@sakmsr9 i s a significant di stance fromthe dPCIDUS2008/064561
fluorophore (or a decrease in em ssion signal fromthe
donor fluorophore when in sufficient proximty to the
guencher acceptor fl uorophore). "Donor Fl uorophores”
are fluorophores or |um nescent nol ecul es capabl e of
10transferring energy to an acceptor fluorophore,
t hereby generating a detectable fluorescent signa
fromthe acceptor. Donor fluorophores are generally
co wﬁhurrdgene%@fenarys dp BP TS eapgles éﬁ@%et@rabged@a@gesw ifgfegrg N

nm  fRkesErddRlBsigbout 350 to 800 nm Donor

fl uorophores have a strong nol ar absorbance
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t he donor's fl uorescence is quenched it indicates the
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rsadi us ( tdiﬁoﬂ'aﬁ&ﬁd}ﬂﬁ G hR c&REH. SEB@‘%’[II@&/QI%JI‘& Cit @6 MWes passing
about 20-60 A), whereas If the donor tTluoresces at its
charerers glrcrvcgh walpepaRgehase. whichspiesr des melggules jgéinterest from
d'Sﬁﬂﬂﬁ%xmﬁhw@ﬁﬂhéH@qﬁQQ&Imﬁﬁgoﬁ&&%ﬁ&@%xﬁkhﬁ?Hﬂﬁémﬁﬁ%be

i ncreased beyond the Forster radius. In another

exanpilaed. eﬁ@n@yes o§ methggsstf ghiogdtogiaphic REPRrdhien ishid e cqpllary-
diff o)
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endqpIPOCRase ssverSel plins@bigh pytismancedigyidahiopsd ghaphy (RP-HPLC)
ndo rot egse ArgC, endoprotease 5aspN, endopr ot ease
““Eﬁﬁﬁﬁﬁdoprotease lysC, as well as peptides
pr od uced doynpléiR@Mags andipecen @B coaplem@rAlBy:. SW6Ibl@Sranded
cyan%%en brom de, form c acid, and thlotrlf uor oaceti c

aci dPNEx96 RO siisnd ingluden of o paprlPaeLary s it patti(gone

Prot@hiy &Aa RArPIHS € ohfpehalyeifdiA® cchRevIRA @HeQJa&‘ of one nucleic
Hai rpin or nucleic acid hairpin: A nucleic acid

st r iStduPeequds leems ¢ hxgrgsn bord tﬁglreéoaéft fanetherfnuglgic| agidgnolecule.

ﬁ)C' %orﬂ&ﬁy StﬁJ @a@éiac%ﬁllﬂb PA)t 1§ c&ﬁﬁlém&ﬁﬂp 't@ﬁﬁ?ﬁicﬁﬁé (fr)( ancﬁ!rf&chl (L),
that the nucleic acid hybridizes with ng

a | ogpleayiosne (@nacowlgnn%tq guapiap (@séﬁ@f @tarlwrﬁ 616 saquence S
nucl c A 0, '

b oonrgat B GBI B SR To T AGER of magper SR 0
robotics, data processing andigentrol software, liquid
handl i ng devi ces, and detectors, high 15throughput
techni ques allows the rapid screening of potentia
pharmaceutical agents in a short period of tinme, for
exanple in less than 24, less than 12, less than 6
hours ~or even Iess than 1 hour Through thls process,
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Hybri di zati on conditions resulting in particul ar

degrees of stringency wll vary dependi ng upon the
woa0ene78ed t he hybridi zati on net hod and t he coPEDES10086064561

and | ength of the hybridizing nucleic acid sequences.

Generally, the tenperature of 30hybridization and the

ionic strength (such as the Na+ concentration) of the

hybri di zation buffer will determ ne the stringency of

hybri di zation. Cal cul ati ons regardi ng hybridizati on

conditions for attaining particul ar degrees of

stringency are - cussed in Sanbrook eta

( 19895M REFN Y éttthaeéﬂwt& th%@%fﬁlae e tGGr, is hsiTavessr i ng
Har h@mplealar atarkgdai nvi ew, NY (chapters 9 and 11).

The following is an exenpl ary set of h r|d|zat|on

condi t i oNBIckKgcidanelggulgsican bg qﬁ)gnplementaqe (Qher even without
Stridy 90%
dertT D B S SRR BieS o 2k npl2l o?&fé%%%r s

\ﬁas thybmﬂI@@IOBXVl@SGoamlmmst RIgjvey atd seguepFeTganfogeur pader
caciopBRED alfeahe SRR ot AP e i A A o ol b o
Ieasﬂhﬁ©kamﬁﬂmmhow9 Hybri di zati on: 5x- 6x SSC at

65C- 70C f rs 1 X S a for
05 e S JOMERtda el B o RS BT of Blplex
m nuttes tlammiandsdm\mdS(hybngteas)g:y) e@dectthmtbs fcsrem@Watssn-Chalt,

har | east 509 it at.i on: 6x C at
B o ety e oI net op e BB e dls W
SSC diigoiitlebd Sibflefudd redfdms Aetottibily BSundac b tardeb Micddiescid sequence
such ags the i.ndexi robes and partially
dout eSSt ZHY, H@ﬁ@gc acid probes disclosed herein,

can hybr icdnpensndaty id théalesed ¥ Hickcsudekiih bﬁ@t&mle‘w&iﬂ Atnd base
IOM/strlngency hi gh string enci and veg%
st r i RRgertyihe bses injagrrond nucleic aqid graggd o Gom metlt%w ed"

B 0l QEiHRNiIE AEBARRANYY pefbiilocdthafis Rﬁ@ﬁt@%&no@oﬂh‘t@ie@ﬂld‘es that form
aci d probe, such as the probes described herein, or

nucl l@aerpaérﬁtbpta«@tﬂy Qs aRsison Wb A8 el Teaion r darprin af @ syands.
pur i fgr eehnaYr fof RO LA br Pt?h&b@éoﬁéé ol FRARAHAL %rfnrbaéef}%lrs

cell of the organismin which the conponent natural

occuvitha Tafﬁeteéiw o a [axA mpleshieothaitaligomiigoadeds Rughto have
rotel As have been

p|so é?é% &ﬁgﬁg%bkgggfgéggﬁPﬂ1%29%9 st andard
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el ec t n

aci ilffg:ﬁe % ﬁu il ez oﬁ'[%gég{lﬁ e{ﬂ?hl%aé?/\ge erelﬁﬂgo%uglfsa?d%énol&ﬂﬁa a%!(ijg
nucl tmtget rmchentsacﬂrxequ@nm (eulqhsbemeem fin mdexhn}g mblanahdraghartially double-
puri s nucle

Dot q SR s B 8B iy SR nitan ke SHasSH S

in ana@atdBﬁb&c@mgmefbmaﬁmﬂhemmﬁa%bymsgmgﬁeanmadmnmnyﬂmt

ucl Ci It is _understood, th t he
i} r.l’g!?lé gus gﬂ%ganﬁgqge fr[aB} :§7s 1 as apﬂtg%é / oqogta[eggptarlty to full
co nt(mem confpldnieBRn0fInlobiea, LOTYidNtdrailédéhtarANE aCRBst about
i ncl ude nucl eic acid nol ecul es 30that are at_ | east 50%

| 50l Bedor SHBPE aleast aouh Ty sesplemegrity g fead gbgut 5%,
99% coftfplBeBRArid 0D YedsEoat BUs complementérﬁjsb %Jt least\ﬁb(ﬁtg egv,
capabl e of detection, for exhgg

s pecCOPBISHISHGHE: Pieven pdepst /gxconmlemﬁntaﬂas copy. For

fxanpl e, A?‘thtn%lagl tr@aﬁﬁer@ ef @b ﬁﬁ'ﬂft‘ﬁge by @aﬂﬁ'ﬁﬁ@e‘ &nédrtions
nol ecul e (such as the probes disclosed herein) or to a

pr otiByqhvediip estabighipe pingling conglitipas thet 3llon @ skiled ks @t © design
aci

i BHeP R Lo RURkFlo e B ATRER S 3R Brsyigedby
enzyne substrates, co- factorslzllgands

chem | um nescent agents, fluorophores, haptens,

enzynes, and conbi nati ons thereof Methods for | abeling
and gui dance in the choice of |abels appropriate for
various purposes are discussed for exanple in Sanbrook
etaI (Nblecular Clonlng A Laboratory Nanual Cbld
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15be doubl e-stranded (ds) or single-stranded (ss).

Where single-stranded, the nucleic acid can be the
w@emse4sPy and or the anti sense strand. Nucl ei cCPEUSR08/064561

can include natural nucleotides (such as A T/U, C

and G, and can al so include anal ogs of natura

nucl eoti des, such as | abel ed nucl eoti des. Sone

exanpl es of nucleic acids include the probes discl osed

herei n, such as the indexing probes and partially 20

doubl e- stranded probes. Nucleic acid nDIecuIes i ncl ude

DNA eoxyrlbonuclelc H%i ng chain

pol i Yp7 e%vn%qzy@%lsloco 6g?§ﬁe1t%8é "Wﬁtbé Sp@progk ehfged ).

LT VingeQnaambsing 4 By Wsssl, bave deness ee plr%%ggrbor

ri bonucleic acid (RNA)). The repeatlng units in

pol ylrbpgiogy Rrepso Gplddipring Harvor, ADGI188% i des, each of whi ch

conpr i Se%oﬁﬁﬁtnﬁ% f’ﬁ@enfléﬂ'tjfn B ys@a‘fl gﬁbaﬁlongf‘é‘?@iaﬂﬁﬂe both in

cytosi ne, an m ne bound t eox bose sugar

t5o vilalié Foran apdrfesmﬁavel fgma (fpr exgmabtﬂm:mgememﬁe\peqbe n contact
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am nelldee dxtrawtsaSUph) hylpetﬁai ekractgror frovlvqab}setdarpnlstblgmmﬂo a stibject.
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MRNA arantepal MalcmtrHMmBL\h@msemuanﬁesubscutmm ctranhxmknal

ounl e ot.her S i fie referenc to a
o R S S BT PEDRY e ot oment
of that [ON¥AueRl acebenceliWhdiral acished, caﬂi bouRtowinialue@n range of

deplc onl,y a single strand, encom. s bot h strands of
dod eéméﬁéﬁ%‘ﬁd)é&gﬁéﬁhlnﬁsfﬁg 8’&:"&?0@“01 (F\‘it? PRBPPEE: cerHiet

f u ndmaﬁe@ undéntekt Rhditsl RiaGelagdtdren®d Qabbe egenﬁ for example the
nucl eotide includes a nitrogen-cgntaining b

at t JUPERE 7 BANSEHAIGR Bk S REIORAF ﬁ?}@lwt&aﬁdeér%me%as is

B LR RNASRNR dBuIE- SR e Bl lcRENR A BYoLRS h&ﬁfférb&%%@ﬁx%en a
to the sacchari de noiety. The mgj or nucl eoti des of DNA

ar e 'eré s3nyilel alssontolzan be pperspss OF eonvaidtipagecrpgse. The

deox}@YaRehite g’quahfa'ﬂ%‘&?f&'@:ﬁce%r(a%_r te@fve @fference for example a

deoxycytidine 5 -trlfhosphate P or

deoxyatibyesildpigeifisant difiepes phaerme edmpieso dlﬂfyrencphe argFigase or

nuc falebdorile oA AIPRAS AR Tl SLRROSRAR' Bol/3D, o
guanosi ne 5 - 10trI phospha

29yt ilekishabobt 34%,iapleas pbrat é0%CT Rasrab@)t SQ%d atledstdbaat @ %, at least

trip e e d

t hosggﬁt%?}ég lgagT ﬁ)ogg %dt%f at least aboué H(?J/o gtlelbagtsaéguﬂ%b‘y % leaat

sugaﬁoWﬂﬁé%iaﬂamaﬂduﬁmd%tmﬂdmpﬂmsﬁh@%emhaskﬂmnE$XW6aﬂemt

exa 0 ed 336 10
N et e B deica T oo R or etk
vx,hl ch CarCob&spIGlﬁﬁlng oTeaetinf Scofrepbediid " des reddtivafym indicating
05|t|?n on its structure |ncluge but are ot l.imted
smilarty By ROGTIGRi AUTPOBS. B YRSHiFadior eXaginls, Iac‘jlf1 Bif ¢l pequence
g |( q@ﬁggpaﬁdﬁh% tolygeax %Ebfd)ﬁ ﬁldlc&@_ﬁlltﬁat he nuddiehyill C3fuakk Nsimilar
car boxyhydr oxy] net hyl ) uraci
5- C&PM%WWPW{ iR3BERYED2- ¢ hi ouri di ne,
5- car boxYwRhley iR ThIc@atcn 14ra%hAlent inkagd besedChtbms by the
beta D- 20gal act osyl queosi ne, i nosine,

N- 6-[8Byrsint 8hy ryateni boad Clj_ar@ﬁéqrﬁycl buthe ;slﬁaélng of pairs of electrons
Jet e RRSIRR: o e%uﬁ?@ hydo9MBRIRAR is azbdﬂﬁﬁ)%e@rgﬁm&gen and a

2- met hyl guani ne, tosi ne, 5-nethyl cytosi ne,

N6- adesnhaesus, 'puq‘gkba;s WP@U%@WS% omgls in the backbone of a riucleic acid strand,
nmet hyl am nonet hyl ur aci

nethoxyarninonethy1-2-thiouracil

bet a- Dmannosyl queosi ne, 5' - netiBexycar boxynet hyl ur aci |

5- met hoxyuracil, 2-nethylthio-

25N6- i sopent enyl adeni ne, uracil-5-oxyacetic acid,
pseudouraci |, queosine, 2- thiocytosine,

5-met hyl-2-thiouracil, 2-thiouracil, 4-thiouraci

5 nethyluraC|I uraC|I5 oxyacetlc aC|d nethylester
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10i ncl udi ng quadrupol e mass anal yzers (Q,

time-of-flight (TOF) mass anal yzers, magnetic sector
wore®s/140399 yzers, 3D and linear ion traps (IT),PCT/US2008/064561

Fourier-transformion cyclotron resonance (FT-1CR)

anal yzers, and conbi nations thereof (for exanple, a

guadrupol e-ti nme-of -flight analyzer, or Q TCOF

anal yzer). Prior to separation, the sanple can be

subj ected to one or nore di nensions of chromatographic

separation, 15for exanple, one or nDre di mensi ons of

liquid or size exclusion chromatograp

Mut P theanucleirasid rndsbat Fgn bed éﬁ&%pmb%ranéie@ﬁﬁlﬂy(edqu}ale-

a praamic@nu@tic @cﬂ BBes dl&l&@@ﬁerhlﬁSt ances, a nutation
will alter a characteristic of the DNA sequence, for

exanpl e Detechi hulileigrmne ihanragny suchos asigag] oppartisyly nucleotide,
pr ot,Rifjct idt @oe%n§ GaH4 Qﬁlg?otelM“lE ?xte'sém& db@&llt uﬂ%ofﬁ@%?amples
substitution point nutati , ti1ons,

ins ehis |C@h@ﬂher2mlwcmmtﬁwet1®a Fobexaimple: bt é@ dlﬁ'cmsed indexing
exa i [

L L T P

pr ordstestiorsdqusegmeldrah alaacgemer fliosophpter o aseajl ageapitardluorophore
gly Ingph %s%tl(l:tlsogga{paglallg lﬁbl?)?en &Pangé) nuc%ic a%ll“cllc r?b Fl‘ ich can be used to
douhkﬂxmhwamd@mmmumb&%emqﬁ%dﬁprobe such as a

RE e o horigded PPat a O Bpftife otdn:"A 2l  BE RS RCany

I ncluietso tdawns of ddablke-saamfed nediéis addls, suchal HuplecDEAS{or example

o b By ke e TR ngeid b

nucl Batscepiondgdiorah@ pakicllak&@uwplek Bf ddudledirin®A @ucleic acid
exenpl ary procedures can be found in D gnam Nucleic

Aci dUNGREPTRIE(S)3S PIPARIEYIa4igEan PRARTE$!G ESIHEST por at ed
erei N bW &I udie€ of Mabd\a SN WHen LALin tdferbRAENBS expression
nmet hods for obtaining 30a nucl ear extract.

O i daderlaigaridanadgeulegiuchas a gquey releps) te apyRIPesss VHiER rosulksdn a

s, JeleeW pddhdtphvelh g& %ro%lﬂ&arA éean%ro%é%fm{ fo RNMQ&S as
or deoxyribose) linked to hosphate group -

to @Rﬁmm@égﬂ%m@@nml Bh@é or peferh Theregre, rg@ne a
S Ubscfolex;ﬁlgef%ﬁﬂtl&% d@h(glvgtﬁ)n(lﬁ%ﬁ({ E&)@ces@%(sa[fm 4 creeﬁﬁrgﬁs dﬂ?ﬂon ofa

(O or urac or a substitute
Pur igeae Qlﬁca)islétﬁcmofen@%l e, adenine (A) or guanine (Q).
The ter mE ernglgé; %%c%? eé ﬁil?lt de%%aéé%l%gsc?l%{lgﬂ 1ﬂclugg fbs tflaq facilitate

bot h ollgorl
oI|ghgmdmwmmbanumkﬁmkdeSMuﬁ@bnghnuwb@0Mndasmsammbamﬁml
gg;% I%%[Cljon rg[ﬁ ose 't at dgc%%%'l &&%hr?pt%%g%a?ag*%é%%%ltégsg that decrease
sy nt[h@delsﬁm(ytdﬁ afanSCEptl(m[ adiubesd iy indteh Garinedrabnatl &pression.
A%ynt esi s lai Part | I%%'doub%e st randed nuclelc1 L
B gpinrepulatipm can meldp rrdpetion OF FYpLession Abqrg 48 CHEINS lave
r ﬁgl E}Janﬁolglaabf %@c@éldg giaeda{rjéa@dﬁtd@ﬁlaa&dnllzuﬁmg@nh@ de@&isé i on
that is doupl e- st rande epi c
exe&fﬂn%}afgpnﬁ@mtﬁaaw yhogoilipl C@ﬁsaegwa%@l%alal%ﬁg@%m those that

pr0hﬁ§mw¥MﬁﬁNA@&£m%nce to Fig. 1B, partially
doubl e-stranded nucleic acid robe 200 has a

doubl e- stGeandernrpeyation ichgss %mdie@cf@blﬁ gpacase ighrigduction of a
fport %eﬁ@ prodbt. M‘{fb%ﬁﬁh RxdlifesdPll&ioR b @Q«gl% %rcﬁlﬂgt decreases by at
singl e-stranded portions are connected, for exanple

cov deashi{)d.| fpraapleiahleash Aeoldyon AiJeass4-fqltheas compared to a control
dou I [ Wale hnding site for a
15dgﬁg?éhgﬁggﬁgggaﬁhgﬁgFng%?gaﬁﬁﬁgggg protein, such

as a transcription factor. Inilgene exanpl es discl osed
herein, the single-stranded portion includes a

nucl eoti de sequence capabl e of hybridizing with an

i ndexi ng probe, such as those disclosed herein.

Pepti de/ Protei n/ Pol ypeptide: Al of these ternms refer
to a polyner of 20 an1no aC|ds and/or an1no aC|d
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associ ated sigma factor, which in turn are brought to
the pronoter DNA by an activator protein binding to
w0 @®80¥789DNA sequence near by. Protease or protBOI/Y$1008/064561
enzynmes: An enzyne that catal yses the hydrol ysis 5of
pepti de bonds, for exanple peptide bonds in a protein.
Exanpl es of proteol ytic enzynes include endoprot eases,
such as trypsin, chynotrypsin, endoprotease ArgC
endopr ot ease aspN, endoprotease gl uC, and endoprot ease
| ysC. Exanpl es of chem cal protein cleavage agents
i ncl ude nogen brom de, formc acid, and
thiotrif ﬁ‘eff@aweﬁlé Abg proceph el seprsaiingiacmisBiRef chpged, wglecules
by afs QAR AHBRRENMIlif} of PefemhGad mBleetisd A r&hERY 0% applied
agents may be nore specifically referred to as
HistBEeY. & i pbelectiphoredtis geledactrpphoresisn The
Cl eaﬁ{ﬁgﬁt /9% %le%hl% ‘rassgener'éﬁg’féﬁ?éd' Y ﬁle%hargé'téﬁsﬁbsn& the charged
typicall y contain one or nore intrinsic prote
A eavelgalageshtas size. ekapecand gwiface ghdsge amangetherso rTéle probiliy of a
cIe f e
?}\@9@%} 52{1% ﬁlﬂ%@\éh 5{7 HE e ctrgdh%feﬁ%gglg ko‘i‘ e§2ﬁl%f§ﬁ]1g
b| ol Qogmoatlorsdrﬂm @ectlbhlatresusrgrl ulﬂssxetmrdda odien aie eimtrarhoadus
(o R G A1 B0 PR g BB ercnge
obt aicnéahifie mrthagel ordgessitenizerof dlepasruttmglpereenfthe sel@ahd eegards the

| ant |, . bacteria an
B oot T8 il E Feh B 8PS ol b e abirsf it
am l’(liirg@ pbiesizt). @auellactagaharehymrbewhbm&ﬁ fon‘hnﬁlyﬁéaﬂbgmpades but
s, 20any solid or f%gld sa obt
S oriat ald B oh s 3 it esSFhC 1o MY B AGstple: Db to use
i ncldfdiRgmethbiostich lat Madsahéc@dmetsi, PUIRE clofink SUINAISB@RENS array
such as bacteria, %Qast pr ot ozoans, and anebas anobng

othéP?ymﬁﬁP@PE@PWh 8¥"%r gani sms (such as plants or

Bni mal s, Aidehontigheicaaniea: hremsarirRakdhagn@ic waves that are
apparently heal t hy human subj ect or a human patient

af f sveragated bysipglidneppsdieriodic yarsdgaseolielscisic agd agenssedeldr

' nV%ﬁt‘éhQ@t Sl hA ﬁﬁHﬁlQS AdioGARNES [n)frare'ao{;ls@l)é@gm fltraiolet light, X-
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CCK-la, CCK-1b, CD28RC, cdk2, cdk9, Cdx-1, CDX2,
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(short form, L-My2, LSF, LXRal pha, LyF-1, Lyl-1, M
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- 30 - 2, Pax-3, Pax-3A, Pax-3B, Pax-4, Pax-5, Pax-6,
Pax- 6/ Pd- 5a, Pax-7, Pax-8, Pax-8a, Pax-8b, Pax-8c,
wea00884789Pax- 8e, Pax-8f, Pax-9, Pbx-1a, Pbx-| bPCPb%208%/064561
Pbx- 3a, Pbx-3b, PC2, PC4, PC5, PEA3, PEBP2al pha,
PEBP2beta, Pit-1, PITX1, PITX2, PITX3, PKNOX1, PLZF,
PO B, Pontinb52, PPARal pha, PPARbeta, PPARgamal, 5
PPARgamm?2, PPUR, PR, PR A, pRb, PRDl-BF1l, PRDI - BFc,
Prop-1, PSEl, PTEFb, PTF, PTFal pha, PTFbeta, PTFdelta,
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factor and/or cofactor. Under conditions that permt

bi ndi ng: A phrase used to describe any 10 environment
that permts the desired acti-vigt-y, for exanple
condi ti ons under which two or nore nol ecul es, such as
nucl ei ¢ acid nol ecul es and/ or protein nol ecules, can

bi nd. Such conditions can include specific
concentrations of salts and/or other chem cals that
faC|I|tate t he b|nd|ng of nDIecuIes In sone exanples
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The di scl osed net hods use partially doubl e-stranded

nucl ei ¢ acid probes that have a doubl e-stranded
w@eBilgis9rapabl e of bi ndi ng doubl e-stranded nurCEBUS2008/064561

acid 30 binding proteins, such as transcription

factors. As schematically represented in Figs. 1B-1D

doubl e-stranded portion 205 of partially

doubl e- stranded nucleic acid probe 200 is linked to

singl e-stranded portion 210 that caries a unique

I ndexi ng sequence - 32 - capabl e of identification by

an indexing probe having a sequence conplinentary

t he i ndeXirpgmadpgptite: Hpadidneenemiaddy rptaglytas @?W%&?déc@ protein
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transcription factors, for exanple a partially
doubl e- stranded nucl eic acid probe can contain 1, 2,
wW@2008/147899 6, 7, 8, 9, 10, or even nore potentiBCT/US2008/064561
bi ndi ng sites for doubl e-stranded nucl eic acid binding
proteins, such as transcription factors, for exanple
activated transcription factors. The doubl e-stranded
portion of the disclosed 25partially doubl e-stranded
nucl eic acid probes are typically greater than about 8
nucl eoti de base pairs in Iength such as greater than
about. 8, about 9, about about 11, about 12, about
13, diwytred Ma%tef 45 (l%{%%é)h({olezelar GlgBine. spepnd shidiae. Caid
abo@pnﬁ% Haﬁ%@ﬂﬁboﬁgory lqg’lﬁ%w"fﬁY (&Q@f&s Hhd 12R0tHe tBlbwing is an
about about 80, about 90, about 100, about 120,
abouendlary sshefybrigartionsenditiongend iaBeUMIN0g, about 250,
abOUj or3BiRh RiniREV QB SRfcol HATNABAHencd 5 BARELPA T S
in I'ength- such as 8-50 nucl eoti des, 8-100 nucl eofi des,
8- 2(0dybmdokewot | des, 585808 6AUc foadb ihdlss 8- 500
nucl otldes or ey ater . than. 50 otldes
| eng ﬁht ' VVtHgg% eﬁé%g%w geﬁnueg?ﬁ 1n1P§% oged
par twadhltwicdoubl e- st.5-a88ted 636C @20 naﬁmtels @b}@bes 200
|nclude a unlqu- |ndex sequence 129. | ndex sequence
aoh Siring eteg e at § ast RO%e-1d g ont ai n

any }kﬂﬁma@émdl ng Sl a_;;ss§sé ar6sd@ub4cefor st-hanglad nucleic
acid 'bi ndi ng proteins, such as transcription factor

18 ndijlthqees 5 2RSS atddUioes- 20 manyesssftbi ity of a
trang J.on factgr d nucleic
acid % géng proteln I%gﬁﬂg5gg9gpgﬁnﬁﬁ&§?o%ned by the
I ndebovsBugmce (defeots sepuameb that sharermebadt SO idemtiiyndexi ng

pro 0 _and part bl _e:st.r nucl eic acid
pr og'i"bé‘éﬁ" Aiofhe no%‘il’és%ﬁﬂgﬁj@esg (Z%Oé?gggg‘ *Phosen such
t hatwydnen idastldice! ezxp@{ $@hdrr Mobt @orabrzanslRetedach ei ¢
acid probes are enployed (for exanple, each with a

i f fPéiabﬁqx sucthapethe mdedrg irabxs)and parrelyi douplg-syprghad hideipacid
hybr

douD S TR P PR Bl FRlricB o ihdhs et gl

i ndexringepyehigk siringencye hod eery mghhtrtng@ttcy tchmhtpcms tially

doubl e- Stﬂoﬂlg& dAH ul%l)l%[ei&] 6’1810%1c (1%91?5%%{]{ ch das qg)rcgtgm ONSucleic
i ndexi ng probe

conpicelimeoticasuch ipthe Ipmbse@pseﬂxeé hpnemsemmdlear dxhect)das lbeall Iy

ubI nded ex se
A0 R A el Bt Blried 3 & RO Fier HBPogl R RERRER cen
pr opsiilid @ganishoin v&mmhé Sondponfre Gbtutally wedurd, g example, extra-

e S LSRR B o 5 SEME e af 5t

S eﬁ U_@s@)i(‘e@edeg:thdé PeAihd ﬁnﬁé@@ﬁghﬂcﬁﬁi pdﬂﬂﬁb%ﬂbnaﬂldﬁm for example
mul ti ple jndex sequences to be se ecte with t

pr op}@ﬂgigslls SCiTRPISTE 8 e e} I apiRody niyudeis éﬁ‘g%ﬁ’élé’r‘?tgms
sel apdt@dvesseen “khlabd i ihclGOMRIcNSacRId and prafdis bari IO staf@ 3k
guani ne and 20 cytosi ne, such as about 30% about 31%
abo U gasion AKsHieds. 3B, tergher enabrages Avshti acidsoand pEveies pygRAyed
abowy 34 @bnﬁlﬁpék:pregﬁcﬁi in3t cel? 9ol R ROGEMAQR /9 sﬁ%kﬁ%ed“ti]u@elc
about 42% abo 43% about 44% about 45% "about 46%
abouacida 7¥gs wigdeistood 854 tha kst isalogd” doxs wot 19@% thaiig biolpgingl
abo 0 0 -840 0
i A e R R e
Hbouhaterogt leatidito 19dated Bychals olikeass 4540, #3090 76 8940, W 9P %, or
66%, qabout 68% about 69% or about 70%
guanW%gﬂgﬁag§%203|ne such as 30-70% guani ne and

cyt osi ne, 30-60% guani ne and cytosi ne, 30-50% guani ne
and cytosine, or 30-40% guani-r® -and cyt osi ne. The

i ndex sequence present on the partially

doubl e- stranded nucl ei ¢ aci ds probes di scl osed herein
is generally at |east about 15 nucleotides in |ength,
such as at 30 least 15, at least 16, at |east 17, at
Ieast 18 at Ieast 19 at Ieast 20 at Ieast 21 at

oy o, oy o, oy oy o,




20doubl e- stranded nucl ei c acid probes can be chosen
such that all of the index sequnces have the sane
wo eovgtiirsand GC content. For the detecti on and/BCT/US2008/064561

isolation of a partially doubl e-stranded nucleic acid
probe, a partially doubl e-stranded nucl eic acid probe

can include a | abel. For exanple, with reference to

Figs. 1B and 1C partially doubl e-stranded nucleic acid

25 probe 200 can include | abel 290. While particul ar
exanpl es of the location of the |abel 290 are shown,

one of ordlnaz%gfk|ll in the art would understand t hat

| abel 29d-abgl BerspnisaralclylcRrEelor FragHRe DY}

dou tb‘pé‘(ftl%bﬁ@%&ﬁ&@/ ﬂU&‘/l oﬁlef?? ' dil nREBRSp Ofbr e;{eﬁﬁiﬁe a'l%eﬁ%%e
enbodi nents, the ially doubl e- stran ed nucleic

aci diiaehspéo 3 BUCHG %t laellegfulr gheh asdhe mpbgsdiscigpadhegain) or to a

i sot

SouApkh. SpBepeiagtom et abeh. Al LaghopLa: LaRels
I5uni Erasplea ol kabtlemolude, bbi ase et linied én zagEciove 1gaionesEenzyme
sub 0 I

0S80 A ERATBER, R Rl grepe, g
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pr okﬂalmbasodkaebez] edolegudn Caorﬁrhgjdk hplhmatteny MixanipCeld Spfing Harbor,

ui table fl hor e | s.are qiven abov In s
B giegon; hE7 Fft?%%sﬁh% e QR el YRR SH Spsheshia” By
ot heloheWarpkesons M@y Ybikoteyshore is an accepter
quoroph sug a fluorescence 5Squencher
Appr opr i Z{"éle b‘r 9‘%‘@%‘@!& No[adt Laviv) oﬁ%‘?ogyrb@rnl"ée(&lgﬁ %be
sel afoatklétside goly et infledinBivivRsis llmitﬁtl(ﬁ’ln el)maﬂmm gbrfd@nic DNA,
donor em ssion wavel ength is one th

si griinfl sydpRtic ysush &y RhemYRLY SEepreh D% &t %lklf} danayckie prid can

B dejeptRbk@aRBl &8} ANidolcMahil (5. CRPERIsingfROfirafdc@MBE Bucleic
the partially doubl e-stranded nucleic acid probe can

be |asiskedar fe Wietsensa sErpd oF thejapéensiiband. laiaasids sapockge
pr O%tdrﬁh&ﬁh@&hd\éé Esﬁcl?z@ RGIERE Qhd EYT @ UELRRAR&udeSHGRos of
that when the indexing the partially double-strandéd
nuc|nefugal au¢leptises Isechzps gﬂbﬁlﬁd eu@@éldpfr meiexgmplesorf neglaigprids
bec [

donar e TR ek R, SITH s M S RS i By
e dbblerstimiad prOka INuclere a‘cwernalmulesam:hrcedmzi\ydeoxyrlbonucleic
appr.ech afhe at: i n
don Oar% dgcfgglAt Eg%l{é gig]lg}nely \%hl&? Z?dntéénr% Sth %/a eﬁce glate]i%l of most
| nd emmrms(some v1rusél§Hﬁv@Igemed mlqmsnhg lnllbbm}Ckil(r ®RAOENA)).

nuc c_acid 0 i denti .
e el B PR et [ B plo g o yhen
r ef edoaripeigestone bf 1Wle foRAbSEY, b direy guhainb| tosing.aind e niivcChing to a
ci d, probe 200 tha k c udgs i ndex se@% nﬁg 120 qu
i ndleRNSPPSHYRY DIPIch 6 AR gRUR S Aia E wgveymoditied
hy briudieg@dek 04h 419 & &L | Bipletasi miclovide (thi@rr@cﬁ%&s codons) code for
subst anti al gnpleqentarlty to this ﬁnlque i ndex

seqURARLEM RO @C1d &{ PP ISP Bl @R HPRFigna e dliciRE codep also is used
pr eshthe @&résﬁ@ﬁﬁgﬁ%ﬂo@?%ni’eﬂi@ry) k@JueoeatPhRe R¥cIE AT AGhe
hybri di zati on_conpl ex Accordingly, indexing

pr oJBRNAritogyhichy tB‘?sQBIA Sefluaifq is BRsCHPY eci at ed t hat

jondexi ng (iRPEHeraaR s?&:lﬁeané{yrr%;eﬁge t%ram%lecaléws infthd&d to
25conbi nation thereotf The disclosed indexing fro es

havandudsstharererag camepigmahelthal N4 moleculge DNAyeglegiges. though
sequence present on the partially doubl e-stranded

nucl eic acid probe that they recognize, for exanple,
greater than about 95% conpl ementarity, such as

greater than about 95% greater than about 96%

greater than about 97% greater than about 98%

greater than about 99% or even 100%

30conpl enentarity, although typically 100%identity is
preferred for exanple to reduce -any cross
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herein can be attached to solid support 310, such as

i ndexi ng array 300. In sone enbodi nents, the indexing
w@e@ba4i8g9 | abel ed with a detectabl e | abel, sucPCEHES2008/064561

radi oacti ve isotopes, enzynme substrates, co-factors,

i gands, chem | um nescent or fluorescent agents,

hapt ens, and enzynes. In particul ar exanples, an

i ndexi ng probe 20i ncl udes at | east one fl uorophore,

such as an acceptor fluorophore or donor fl uorophore.

For exanple, a fluorophore can be attached at the 5'-

or 3'-end of the probe. In specific exanples,

f 1 uoY@pRhde genid Oalmaéa%eoﬁt%d RO MPaEsd oL strtaﬁts & devtae gifanded

t he prabsoledifte base at its 3' -end, the phosphate group

at its 5 -end or a nodified base, such as a T interna

to the prsleotiset Hsdyndogentaluse of paclap acigmolspee A Ruelepdide
choiigg,ak a%ﬁ%)%g? Lo%teﬁﬁﬁé 9{%@ 'aﬁ‘écﬁecf {3r Yefilo e%éno@ CRARIESvith one,
are di scusse for exa roo

Nbl dwal arthrep Blmspl“gﬁe oYy bﬁa@@@byyesm higkdges ‘@dh@sasﬁland@mmety
Har bor

Current gtﬂgth% o7 F‘Md?({t]lgﬁi(ft(eﬁg\ﬁ‘? gl)re %%a@éﬁ%ﬁﬁ% tﬁhho%hate (dATP or
Publ A Héqxggmgwm i}ttrfqliloalhdteWG"éB/ o1l @it éccsqycseldue§ -(ribB8phate

In X e b

TP GEET R B uREub e S b PLEDGTID L 1F e mator,
SOemniebmiet of RN]Arama/miebosmél Snglldhosghhte (AP bdA}s lgpzpmslhe 5'

0 r e
b R B e ST o B SRR e e DA s -
Fortﬁpﬁmﬁﬁm%(UﬂFbﬂLDdeXIng probe can |nclude addltlonal
nucl eoti des, 5' = of e .i ndexi sequence,
i ndexi ng?ﬁets%% &C}"QF thost m 0 lﬁﬁc’fo%tamt% “E‘H’éﬁeidrt’%% eylified
SequRP4enoidtidenhil hicdAtel PRosphatdb RkBdnas, Bbrithiple 9 E&6ritied in U.S.
Doubl e- St randed DNA 5The nethods di scl osed herein are

partPa&HF]ﬁPI%{86§tﬁ3?é‘de‘@rqn5%ﬁth fying the sequence

rsequi r emgRbspied odsRiR ks AGRES Wit Be BEAQLE HoGify such

as transcription factors. ACCOYdI(% , aspects of this

di sdluglseiides piggnzpasitien ereitstigbgiufednclydge tuaﬁywhbmaed to: 5-
douly Rtk dcANSIBRAnRMELR] Lcistbit Al Slifddurd IV}%B‘&nﬁﬁﬁe Xanthlne
such as a doubl e-stranded DNA protein bindin

for @%ahﬁtoent Re(cborahrdosilmethply uepchl.rSaesaxy pet blﬁmmomethyl -2-
fact tor.

R R b S Sl R
20nclgatﬁmwgylcdlmgbh@msmaﬁéte@sqmemmeﬂademo¢ d-béthdgurgine, 1-

I
e HeingfHE B AR pbARRS IS LM FELAE Sl uie 2551
condnﬁhﬂq&mmhaﬁn&dwhwumhbﬂdﬁmgmbetmﬁmmw@mthQSStranded

bi ndi t t t |
e B PEBhERSH AR PR Ry B L B o o
aci dnginodefieoise b'aaaboyedrboNynietsludstél, Snfethostur@dl 2-inthylthio-

45 nﬁﬁ to a second E_ L on. The fjrst rtlon |ncludes

si g8 H AN n et i 'é’X%ﬁ?FtbC §eKg PEH a"éx‘t dyegyes -
abouhlolﬁom&ljﬁﬁ&thyﬂeahlbﬁ\rfable Eghllauiﬂcﬂl h- t&oﬁfhbﬂ,@mbtﬁﬁﬁ?ﬁcﬂ uracil-

sequence, suc e of the unique indexing sequences
as sEPPERIE HCIE mefufisir. el ripvaesds dgi dpsPeisi-grotra. 3-G-
Darhmﬁh$Y}ﬂ@%&%@a%hﬁén%ﬁﬁﬂﬂ%ﬁbQJ&mﬁ&b e @RRngN6Ihbides

a 20doubl e-stranded regi on at |east about 8 nucleotlde
base pai FExamples eiipediliadiygarimpigtiss agichmay bggseddp godify

@m %He@tllde? 5%5/ ROsid &h 1ts%ruéﬁ1re| ifcdde, B Gre not limited to arabinose,
doubl e-stranded nucleic acid binding protein, such as

a t rafeparphinass viose. @nd hgxgpe. emmsdléle%\ﬁorammpm@tf ghg phosphate

transegot | fb FRGSHIR

A R R S AR R T S
acid probe 200 and the doubleastranded blndlng protein
260, hybridi zation conplex 255 of partially
doubl e- stranded nucl eic acid probe 200 bound by at

| east one doubl e-stranded nucl eic acid binding protein
260 is isolated using gel electrophoresis, for exanple
u3|ng the nethods dlsclosed |n US PrOV|S|onaI Patent
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One of ordinary skill in the art would recognize that

the nmet hods di scl osed herein are equally applicable
woriosiigised parti al |y doubl e-stranded nucl ei ¢ acP@I/US2008/064561

probes, 10 for exanple with each probe having a unique

i ndexi ng sequence, for exanple an indexing sequence

according to one of the indexing sequences from Tabl e

16. A further application of the disclosed

nmet hods is the rapid and efficient determ nation of

t he sequence binding requirenents for a given

doubl e- st randed nucl ei ¢ aci d binding protein, such as

a douthoerhetamydie @ PhresrheydiRandide: sp@ﬂ@?nlslpspﬁlavat%%ﬁléiwp| e a

t r angetghBrieQBr, bAFfoRhaceM&ndd g adra¢t | vat ed _

transcription factor. For exanple, by constructing a

li brary AMasgppactionetryyduppbod gﬁ%fﬁléi@da@@q ieHiekygedghyenerating

det L ' td bt

F actar Pl R o 3R Bl cb AR bRkl

Pos sihirige ratio (magiand getécthdn tMdtods hegenergiiegigas phasquins diged s

for i r LIt ] ~ R j t

B O e

ot hepniduigh (M-A3 I h waréateeulwineddd asac ded otpitioneti ongratpeno(SEL PE),

can det.er.nined. .l 0 enbodi nents, the . .

dous e E EhaT e RO SRR B SR atiors
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¢ DB FESGPaRiieiR) e fo LB B Glfoestlshern
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200 represents the i | i zed bi ndi ng. sequence 400
(suchichisos reoiags (516 hathgeiscd OB S Ea tsog a1 pgmpte.
doub}w@dspslangec ik enly-3€ bBQPI®MaROdr).| PEdrusl€paration, the
mut ati on 410 of idealized bindi ng.sequence 400. Wil e
onl yP38P §iCAY PSSl C1Ed ft Ot AT THMPE R GO mglogigphic separation,
BNVis 8asglet fitor M diRleBsisslofiq@abr §2 luabe threinhidSfaphy.
individually or in conbination and these nutations can

i ncl ude Prtatiorsofmehanee ehide DNAeabensn, lOrRsp@Pledma progioteg of a
co nbéeﬁé‘t nQ@Bmb Hﬁ{aﬁ&fs, d ﬁlut%{ioctpwﬂlsdlt%né/éh%}agﬁﬁgictd? &le BNA sequence,
i brary of such nutants can be made and cont act ed vm%h
one for exaowle thabipdiag okd daublesstrarrled bindirptpgotein to the DNA sequence.
dou - C e Lt e diddarar ~
oL AN SRBIRED BRSSO RSB

Ao ubVietagens aadedinrodiiced, ¢orasimplb bp diokegulpr Wb leginalitechkiqoesn In
to hind,. or .al |V t he ¢ S ed in. t

| oran e B Bt X e e RO ot e IS one
bi nds mgrogyred déirgy syythedis dffae otl garklestster aunhl edarmlgbmicteotide that

2 o B RIS s ORI i BT B b AN oot

S equanndd haedeic hadpribe dfsclasedhezid | ¢ doubl e- st randed

BT & g B I By AR B3R ISR e

I equifla@BM Al Seudf slu&:j @Lquénéoa;btselt Iﬁrfaféd@ dron %@L&r@%r%ti% Pdioy
pr ot ei n include several factors such as the

" dorMiFhpdsdps SHae ap T PHECL B3P el E@O%ﬁ&@%@@&?ﬂ{lﬂ@v
doubirseegieaatiad ralieDronal A ddindbRORABIAIHI1875-89 483 which
the m nimal sequence required for 10bi nding. Canonical .
sequeHeeRoRisd hgsimhyaestanghi@de $rat bt iwaghgs Brhgdnigr obtaining
¥ ot LlRBar SHSH as transcription factors, are well

known in the art and can be found for exanple in the
TRANSFACOliganudeptide o “eigesr Motlinde pyckaoydesi (Pt is imolecules

f act; ~ i 1.

t o By g usar (GURHRRE ARR ortRb PP AR 2Pt MEroup
nucleic acid foot printing and3any nethod that relies

on the use of 15nucl eases to di gest unbound probes,

can have undesirable effects, such as high background,
for exanple due to inconplete digestion or the probes.
To overcone the problens associated with conventi ona
nucl ease based net hods, the nmethods discl osed herein
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bound probes that are isolated by gel electrophoresis
are at | east 50% pure, such as at |east 50% at |east
WG OB/ 181899 east 70% at | east 80% at | east 90% BECT/UEMBE/064561

95% or even at |east 99% pure. In addition

techni ques that rely on enzymatic digestion to

determ ne the binding sites of transcription factors
suffer fromthe fact that the transcription factor

5bi ndi ng reactions nust be carried out in conditions
suitable for nucl ease digestion. Such conditions nay

not represent the natural in vivo conditions in

Y
t he A AHALFCPABBARIF AT Rashiviirhiheither Hubalityigd pyrimidine (Py)

SeqUeN&Rsmpld RY&sint 1®, GHORHelIrPHurABeth)f R1a sERENIRL Jufine (Pu)
dlgestlon may actual iy perturb the system such it nmay
not (Fu epaarle.ladenined Ad oF syaning éGDhdhe feah s eligoprglentide a@t%@ds

pre
O R e
SonmeDlegebodéatdes @n b Obth@edwﬁommstnm wislersetl sewiced (hor egample,
r - ucl ei ¢
o P ARTPEDRATb. A BBy K RHE R BRASH o)
nuch@g@mmkbodeam&mpbe the sanple is not contacted with
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ucl S Aeﬁc S'ib‘ﬁ%é RS oBRIaY PREREY ?‘?‘g’éﬁoft@ﬁg%d; hefdic acid
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ods al s uite eterm nin
d oupidda Q?H‘bi"n d 9‘&03 and p gngles ﬁ?j?lﬁlﬁg B?I’B?%E Wi Whergin the
pr es@iblelstaried axmllegle StkidledSortidnd BfClohi¥cie@Nfof @&h@[escoailéhﬂy
in partlcular activated transcription factors.

cer tIHRE- B sPme SEAMPIRS: e deyble-graadqdaoaioniptlyiss a bm&lng site for a

nucl RubledGhilcd BAUKOEEI bBIBE Ipﬁ)@én@ dudthata tAnREPLGCUEBF In some
doubl e-stranded nucleic acid |nd|&% protein is known

to bixpaPlepdisglesed bgrgippihe singleyandedperéon fcluges a nucleotide
doubl.ichitd AP0 INGril ALY R TRIEHE plobe RIESRMhok BistiB&d
sanpl e, for exanple to 25determne if a particular
trad@ﬁﬂiptlon factor is expressed and/or activated

such tha bi

cequence.r i Prof@RFalyeiioct O Tpes® LB L Fholvmer of
i agmore aadspud posemo acd Anrogshiet srejeasd hgepfidaads o reptide
gggbéoﬁd T;ht %%%geﬁ*{lgééa%g% dl%tsucﬁfg%cg [ ﬁlé%e énrflngrgghl %ﬁdQﬁe%' snll: P letter
effemdeaiyﬁusbdgmmo&dn&amlmdkadrugs that have a
mechani s ction [

S0expr eodramoRRL A Pt DIt RP o sh@iehotS oyt arecs

f aCttmhscrlpﬂfbltUGf a nudlefotiaRl. eIly‘pmajlllm Rtlsyrydiild@ promoter 1ncludes
unbIe-stran §$rt|on sel ected to corres ta h
Phe RASHE BYCIPr & SU8TH gt HgSait £ Yrtragscription, Such as.In the
doubjage c&tarpagﬂ&ehsa ual @ godéted a MATHN &gt Ohgirémoter also
(sonet.i ferred %@»- 42 - as the can0ﬂ|cal bi ndi

si t éPlig slodss fisiah POt PRPTFSER SRS P iER ﬁ'i"PplPeelO%ﬁth as
aCthM@%@ﬂs&kﬁmﬁ@ﬁk@&bﬁﬁ hiRCk &t theBhariSRé 8Lk AnSE i phoR WGHEASC
aci d sequence specific Por a particular

doubecilds PAGeaBrasdihah greppeoLaires bysifetsingsnevn as transcription
{0 angGdption factor, the sanple can be assayed for

the presence of the specific transcription factor, for
exanpl e by detecting 5binding to the partially

doubl e-stranded nucleic acid probe with the specific

bi nding site for the doubl e-stranded nucleic acid

bi ndi ng protein. The di-2dl-osed net hods i ncl ude
contacting a sanple including doubl e-stranded nucl eic
acid binding proteins, such as transcription factors,
with at | east one partially doubl e-stranded nucl eic
acid probe under conditions that permt binding
10betmeen double stranded blndlng protelns and
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20After binding between the partially doubl e-stranded

nucl ei ¢ acid probe and the doubl e-stranded bi ndi ng
wpe@Be41839 the partially doubl e-stranded nucl ePCT/E81008/064561

probe bound by at | east one doubl e-stranded nucleic

acid binding protein is isolated using ge

el ectrophoresis, for exanple using the nethods

di scl osed in US Provisional Patent Application

61/ 033,331, filed March 3, 2008, which is

25i ncorporated herein by reference inits entirety, or

ot her suitable gel electrophoresis technlque The

i sol at ed IHBICKITEPIEY, 2 EATMIE- IS TeEognired b B eP LY B apd #ibe

I's tRERiMRIdG &S, (vRich ilued £ 6rodsht o 1B PRrhdid INLBE an

that includes a nucleic acid sequénce conpl ementary to

t he qqﬁv%@r@tﬁla@wd%qg Ehewn PN vencenqaphy.
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The di scl osed net hods can al so be used to generate
activity maps of 15transcription factor bind sites
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stranded bi nding proteins responsible for
transcriptional regulation bind to regions of DNA
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in transcriptional regulation bind outside of these
regi ons, for exanple sone known binding sites lie
i nside transcri bed regions of genes or also as nuch as
10 kil obases fromk pronot er regi ons.
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the sanple; detecting the isolated partially

doubl e- stranded nucl ei c acid probes using indexing
w@e@basrsoand correl ating the presence of a di SRPEEES2008/064561

state based on whi ch doubl e-stranded bi nding protein

are activated in the sanple as identified by which

partially doubl e-stranded nucleic acid probes are

isolated. In sonme enbodi nents, 5the profile obtained

of doubl e-stranded DNA biding proteins present in a

sanple is conpared to a control, such as a nornal

cell, such as a cell fromthe sane tissue type,
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partially doubl e-stranded nucl eic acid probes are
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chem cal (for exanple a therapeutic agent or potentia
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froman organism or a standard val ue indicative of
basal |evels of double-stranded nucleic acid binding
proteins, such as transcription factors. The nethods
i ncltRyelepgtbnty itiA§xa R thgsienyl ivthe disenearaageod Adbypical event,
bi ndj,RgaRfuet@imSorigMch as transcription factors and/ or
sigma factor in the sanple usin% alibrary of .
par ti al | Publisgt| ldvige paiiediuky seresbrateednipnse b aeghirt tat includes
difﬁg&gﬁgnﬁggngﬁﬁﬁﬁ&ﬁgﬁged bi ndi ng protein binding
sites, such as different transcription factor binding
Sites, silgsteagenictAny dgemdhayhasistested foritsigbiedts. Hrsexhmplenty
t he iall l.e-st ¥ ' i r
the TG a7y cf) ARHTHE A ATARE SISk Ficka BELfy BIARR R R
st r drdedipbomicioy Iprsomeiembédimants, dess agepl ie a chienied tcbmgound,
t he J so] at rtiall ubl.e-strand nucl ei.c 1 d
or osuE b3 BB REab G Yl ARLTo & HPOGF R Sy Py
envitidongedtpalpesies.ess with the presence of

oubl e- stranded,.bi pdi ng prot ei in the sanple as .
fent £71 danmypr Rty (PaPiel B sibia B aRG A pasigular
aci drapscipasn Aac@rsoegtdiaihe dinding o R&Aep@ymerase ahl) theShitigism of
response. of tke Iacrinqj %Ja%g i s det erm ned. .

Scr dERFRGUPT A NBRRGT BB 2C o DIpeS B FIERA%: o JARRYF oA &9 @fher

Aci CenBned oN@pREQEBEdMPtion of a gdBE BRAMSELRS ortUketkiRic ®NG b6lderase
i npor.t ance_of doubl e-stranded nucl ei.c acid bjndi ng

pr ot Wi (hgdermaEangeripHar facior inghdeshottoinactive gpd alixl e

Bet i vat@gibk Apger i ption factors, 1l0and sigma factors),
they represent potential targets for therapies, such

as drug tl@sgpities factoreargppirethis mafyan seteigs Het dfest iegifatise of
use dgeh@eﬂpgéasﬁ%ﬁ.f Exe%gﬁeﬂf raksBRbtiomagid @t ﬁut@ﬁ;é hof libnYte®o

one or nore doubl e-stranded bi nding proteins, such as

t r andAFiabt AR, ARGNE . Abrl. ARBITPIhE. 4H0Gr AL L) lpky-ERE. alpha-
tr anser Lphdepad aphRtay FithaR AR oS SELOSARE->. AMLI,

met hods ed to ‘screen em c I'braries for
Zge M NL1stAME 1 inddMil 1lat AMIA®ebaN.oYle2 okMEsvAavABa, AML3b, AMY-

di ffer r Cld Pt tqr N, a
Che it Sobub AR AU PLAPRALRA Ao aphiln WOPREL SR, AP
| i br@),iAPs3 €2orARrgenR-S, APGIARDARERG, AratnArmo K7 740M €orof), ARP-1,

Frach TR ATPELP. RBCRTEE MRk R A PER DAY e X

or eielmn, WTPIF e, Bunhl hebsh12 t Bardi, BhereBél-3rBhes, BDOB, bdkecatenin,

Bosabfbdu bl ft 87, g BRI hERELAESF o anaRERdTER2
| i brReuTyI1Daq/HBP afphih, &2 BBHbdtQ IC/EBRIelta, &f A@CTHindie ok, ik, CBF
di ff er ent double-strandg? nucl ei ¢ _aci d bi ndi ng

pr ot @) ASFP hGiBPahEoad rynding Letop N dmdingragier. GhBUREC!:

of tdm®.1af CCKa¥aOPLERUTHIRY c@dnicah1 ttmRyARUE (Fet tRdo,
such as the mcroarrays disclosed herein. By bein o
abl llylls ELEER CRIBR.i (515e COUPE GPbrﬁPlé@GBl%-%R% QHBBogPE binding

el Bh€indCREBPEREBAICREBA! ORE(SMCORARAPAL I €y, CSBP-1,
di ff'erent 25transcription factors% at the sane tine,

i s i¢TPoddiFb&FtloCEEReChF . CEFgeChlmbelP.dfUHel &nt ¢xglin A,
tra c 1Pt .08 i n [
s i it b D S R g s o
di fferent doubl e-stranded nucl2i-c aci d bi ndi ng
proteins (such as nultiple different transcription
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di scl osed net hods include, but are not limted to,
peptide libraries (see, e.g.,U S. Patent No.

WG 208047895; Furka, Int. | Pept Prot. Res., 37:BEGTUED88/064561
1991; Houghton et - 51 - al., Nature, 354:84-88, 1991;
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sequence speciticlt 30transcription factors cones
fromthe proteins naklng nmul t-i3gl-e contacts to the

edges of the DNA bases, effectively allowng themto
"read" the DNA sequence. An activated
transcription factor is a transcription factor that

has been activated by a stinmulus resulting in a
neasurable change |n the state of the transcrlptlon
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10Sigma factors (a factors) are prokaryotic
transcription factors that are part of RNA pol ynerase
w@ BgRy78por speci fic binding to pronoter sitesPORNUENAS/064561
The bacterial core RNA pol ynerase conpl ex, which
consists of five subunits (f3f3" a20)), is sufficient
for transcription elongation and term nation but is
unable to initiate transcription. Transcription
initiation frompronoter elenents requires a sixth,
15di ssoci abl e subunit called a a factor, which
reverS|bI associates with the core RNA pol yner ase
conpl ex VGt geRsISe HOTig el Jpediscipsed Rﬁé'é%ﬂyﬁlﬁ]ﬂﬂ? sirandegt nygleic
f aCtéédeprS’@és o0@inkRdé Qﬁm&&éﬁﬁ@éx s@&ileﬂgeolﬁ)aTﬂdeX seqru@ﬁfCIeQQ@ Isnd
their relationship to principal a factor of
Esc Hespgralhi ¢hosam spcl( that 1‘b<éﬂe|s yotgpptainny k@}vghbln@p@ stigs for double-
f act QL iedh ﬁcl?g by gﬁlltg piotéifts ?19@15&@ tlial%cgbtfofn%cqmbmdmg sites.
envi ronnental 20con ions, for exanple stresses, ‘suc

gs Sty redudesthe pessibglay of naensetiption é@torer gther ctﬂuglnﬁtranded nucleic
fact
pac e tpbAEBENRG R o3 B pAFLELE eSS ER e
by tfhened fuimamamtl@mngurobﬁ hh@laed; pdtraally/@luglhtsgandléé nucleic acid probe
exanpl.e refer
ot 20 PR Re e WREeri g AoRanhdhufgyga doute
i nclsudeted aﬁﬂelé Byid Pjobes drbemplopeis@Ekesphpig cadi withaa flifietent index

ontrols e 25tran i pti.on.o t es i n _grow.ng
01 <bSiefied i SRRTFR b i i PR B Gn iRt
pr (ﬁtdblublls strhlﬁllted algeit) Sdfi@ﬁﬁ)&ésy Iia @ddlﬁﬁglpthb lvele€ edqluerates Me chosen
O her Si actors include, ab4
i ¢ rogeet P R g PR Bk S0P R0 itd e indesing
st arptatid, QRich hatd QRRIYacRihR§Ensd @ﬁfq)lémtaey fo tAseqldRe@®phesent in
t he heat shock S|%na factor; az28 the flagellar

si griBe patigllyydoubloAtrandsd myclei¢ prid ese?er a lwxéeqﬂeeqeéwﬁer?e the

B0hgabbes tafseschdicd M hd 3 @ab@fed papartidd Yorlkat)le ahRiffcandlits
citrate sigma factor, which regulates the fec gene for

i r orfempaiyIsolength. andion eCreegigniatTing disglpsegenrihad proaiisithsrability

i n Qb k&Y ¥R1RSy se@ﬁéﬂce %tg @Fecffﬁ%@ﬂeﬁle? L oSk %{ﬁ’tlple index
factors and inhibit their transcriptional activity.

| ndesilyrgceaite byseleaied ivitdialxd sagre rapasfics otsaing emgodiments, the index
pl ur ot

et ool e A P B0 R AG beR ine and
Houhlyeswe.rsapldeschbouiG0gd, ebamt B b%mbotJéiQ% sbaiit 3TYooabeut. 343uabout
arr ayLs u nt i+

he S S8 38y oBh 72 28Rl ik HEHCSR 300 Bhre, SEUELLDY abou
b|nd&ﬁgapnmﬂ@%ndbundgéahdﬁéﬁ%gdmnvkﬂya&mdﬂ®%>dEME@Béammn

2t PPy Grtpicy G S0 2ar ] 2% RGP gRUER B pou

usedaQ abab el gholhEIs abjele H0%. aiteqwm/emedsmswooaboat 62%, about

PR A A

pr orabbemo% giANige ARl @ffoslﬂét RICE S 30-70% guaniRendEytayIge, 30-60%
di scl osed herein are arrangenents of addressabl e

| oc VPRS2 FYEsUEHr 105t guanie ARd edepneatici a4k swngipd ng

a NUGIRING. Fhd FldexS¥GiendSprafini AHEX ptiARouble- sﬁﬁ’dﬂ%d nuclelc a01ds
enbodlnents each address corresponds to a sin

or olrates diselospddeisings gengedlly at lepst DS 1 Znuglaogles in %66@8 Such as at

Fyo k1@215‘[ i leg&bt 6, Rpfehd G4 a@feaét ng e&f 1d36t90€1 TBY; B3t least 21, at least
redun antly cont'ained at nultiple addresses. A

"mi Podirlpaiy23. pideast #. i lagst?. sblgash 2.4y lep dili atlsag) 28, at least 29,
mcr C nat f

nybre e R R MR LRI P sleast 35, awlgay 26,
to be recogni zabl e by the naked-human eye and, and in
some enbodi nents, a hybridization signal is det ect abl e
W t hout additional 20magnification. The addresses nay
be | abel ed, keyed to a separate gui de, or otherw se
identified by |ocation. In sone enbodi nents,
mnth reference to F|g 3A |ndeX|ng array 300 is a
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formati on of hybridi zati on conpl ex 250 between the

i ndexi ng probe 110 and partially doubl e-stranded
wop@BaitsIaci d probes 200 in the sanple. A hybrpdi/Es1008664561

signal from an individual address on the index array

i ndi cates that the index probe 30hybridizes to a

partially doubl e-stranded nucleic acid probe within

the sanple and identifies this partially

doubl e- stranded nucl eic acid probe as one to which a

doubl e-stranded protein is or was bound to. This

systempermts the sinmultaneous analysis - 61 - of a

sanpfast b apleat &3 apleps Bl lfa%iétitﬂtéﬂﬁ@t“ﬁaﬁéf‘é‘ét Rudllesich3. at least

aci di4pkabreaRBdedt £, dBlch i DR 8 & Rad 4024 138 0S8 TeakiO1,
identify the sequence requirenents and/ or doubl e

0

st r hHad SBi Hdmapig Spitdeast fﬁls atdpasshat lpgst hat @%&é? @t leqﬁﬁéfi at
parﬁ&%t&Yaﬁg%Pk@cﬁhﬁﬂﬂ%ﬁﬂ%ﬁﬂ§hﬁﬂ&mﬂ& %ﬁﬁa@?¥6@ﬁxﬂ£ﬁ , 15-

to an array substrate in form al though’
5 i Windcleoirdes.i 1S-40ypicleatides, Oprléﬁ@nn@@btld& her conpounds
or subst
as buff e?lgcf&%ef-(@%%ep gaen?ogqgl?(é[%cglgs ng n?%lﬁo%ﬁ ?%IIWJ 1lor th%gglgctlon
hybﬂﬁdmzdaMmhssﬁgmahmﬂehMHSHﬂyeﬁgmagemdsw(ﬁﬁcmﬁmnanWor
Elr Sslgré%? t I!'o\fgg’an%ﬁlg ﬂzetl}q%eﬁ( e Cfg uege egtc%i baCI %e el nlotzé %g GQa}fnsple
b o urtg Haod, tol evith atretusa bf & coohguunisr ercgtana akdchs m&G@t@ql\aﬂeodlar

faC|I|tat| subse uent sis of
b HEoREuIERE: PR da A% i IE BB R BREAAR o
i del”G]EIﬂBANK® ld@dlhthls g;rﬁﬁmagﬂedmbs oh Hbg;cnéﬁbﬂ&“gﬂeglons of sedudnce
cert in ex es,. the indexi arr es one or
P Leaile St B S o o 170 A S e by
pl u rs@trutmg ol ook Is PR Fic(Fb VUGN @Endd BB oht Di g ALk basedtaidslid edlon
feature to the | ndexing ar such as redundant
act i WeYrovka g aprtyngene e é?%%)'@é&e%?%l ‘Lhen the oligos are
IsndexiBPacblddyIo MRY T aaMe! A St JrWGEANGith GRMTROSs ChPBb identified
and i ntended unctlonallty, and may be based on either
a mechipeyized wndysed apihe vBigpe dyeing seaRenceshrese ok pHEaotpuble-
t her&ofdehalleid 5513¥§0b9 afpd & d)\’éi’ﬁen‘ltafryé'eqﬁé%g&ineoe Rld hedst
10, at |east 25, | east , [‘east , Or nore
addr@ggé@ﬂom@fwalmckemm probe. Wihaggl r@ultug,lp eargllydpubleistrangied grobes
at %Q@&%H (QERHAR S ynigue 1nd%xlvyehtlﬂaln@ ﬂ&éx%etlun%?s cl?ﬂ?er Jaf¥aRd

nucl er c aC| I's addressa ocat i on

?rﬁay dveblesiramaloll pudgidaadpobest@nbé yhoa@t ecihibaedl ofithehindext he
t.& [ e array surface.

Th sg$ﬁmgggg%ﬁ£?mgégﬁgﬁﬁgaggs§Wé%nent of the | ocation

of each mactheidetea®ndndidr bdigicnioffie paﬂ1a]l§sdcpib&&}fﬁdndmdmhclalc acid

{0 BRI et bt el B R BB eofSoth s BN LFES

aci texafapldewigitreteréndy s Bige 1Bfah@ NC paitiaMgésiiblerstanded nuclelc acid

ynnetrl | grid |nd X|n r obe could
OB Bh BT e srRaTl e Feliratn g e

dl stisbeb Do ®gle kho¥e:s one&)fo&ﬁlﬁdfﬁ&ﬂaﬁﬁh&\’ﬁl@ leould@tﬁ&érﬁﬁtﬂi, th&Mabel 290
ordere tusters AddresBéPIe arra can be conputer

r eackaBPePlaced gyptieren Byhalelogbleghaded guaige add piopse®: grhus.
par tih Goth&EmeIthass 1B3GaRiallN Goudld- ﬂﬂént%dtﬂﬁcl'eﬁfa@lﬁ'ﬁ&ﬂe@é"detectably
about the sanple at that position, such

hy briaksiedagifisneh amisplapis g BRiraotopiadab elduNﬂjl lgqt@walabels can, for
JoNt §RSAdCY mdlﬁhe%%%re%&%ﬁpﬂ lﬁﬁ%e&%ﬂﬁ%l%uler 8RARIN®nzyme or
formats, the individual sanples or nolecules inthe

ar r &y ynesuhpiFaneacchemisal Swucly lapelpre preferentialy ghaseresuch ghapthe
Car it g'rog}ah@%ﬂﬁ{)moubmt&ﬂdéamc@% o687 e 3 Hhd fdexing
within the array nmay be of anw6SU|tabIe shape and

size. In sonme enbodi nents, the nucleic acids are
suspended in a liquid nmedium and contai ned 5within
square or rectangular wells on the array substrate.
However, the nucleic acids may be contained in regions
that are essentlally trlangular oval C|rcular or

— o I o " .L__l[ I



For an indexing array fornmed on a solid support, the
solid support can be fornmed from an organi c pol yner.
wEBawised materi al s for the solid support i nclPdBEUSIH0$/064561

are not limted to: polypropyl ene, polyethylene,
pol ybut yl ene, polyi sobutyl ene, 15pol ybut adi ene,
pol yi soprene, polyvinyl pyrrolidine,
pol yt etraf | uroet hyl ene, pol yvinylidene difl uroide,
pol yfl uor oet hyl ene- propyl ene, pol yet hyl enevi nyl
al cohol , pol ynet hyl pent ene,
polycholorotrlfluoroethylene polysulforne
hy drR5Q8A cap Beidgiecisd: dn pgmpemples dheariabl daytlessiganded nucleic acid
3”1Qﬁ&%ﬁsEba&l%hhxﬂQ&bﬁMﬁ@dEﬂ@hMQ%@BM&E@%Mo%BhQE&%ane
bi axially oriented rop | ene, etyleneacryllc aci d,
t hy | YR8 afeYeh de pyng @a@c&uﬂeﬁ upaePhgredh A donsy luerigphogerelngther
t here‘%%pl(a?% ﬂ'&o éohgl%tt@«ﬂtt ac ugt%ghé@ Khich Qal'tﬁforescence
exanples of suit subst ates for the array
di s cluerabr. Weedpiatersioherthecaplaa iy orophart paits camhcsql@t@élursmed
gIa qg¢§

ﬁgaot}tne%letﬂtoogge nI oxan%tio ydsotgl ;6/:1} eenﬁgsj\gh yca%t Eg%gle that can
nyI ognifidaiéyr gxcoe the ondeptoatthenedy getmatenga d»e(reptable smltsslbn Avesthe

C an a%ge tc’ %rSexalngIre?l eaﬁagla?ll n8qu tf 1%110{610 atcﬂdgpr ) uc
a pdht;ﬂtaelmltt&ndhmanﬂn)oro;ﬂh& ad mhuandﬂxaiglpyokﬁ\laijeled lstith an acceptor

Cr R opo RSP b o R0 e Rt YRR muctie aeid
av ai ﬂrgthi aee ﬁlgm Bmenﬁthymﬁ Iamﬁhm%b@ﬁudldtéf Wrddhese )FlRlET oceurs
Uni ted Ki om, such as the crolite 1+ 96- .
pl atWEWVEp qtget?é?gzsfsﬂﬁﬁ RFEPIST fden egusyion gan pe %ﬂte&teé‘ \Qg‘él"ﬁmdmmy

genekal in tigelkirt @b k@dthafppedd theitthE@ladle phraionBbemhé adnot/Bakptor
can pe used to formthe solid support surface incl ude:

bei MY ORPEMSHRE CPRPPRe acti vati on such that upon
Bctivation, the surface of the support is capable of
covalently attaching a - 63 - bionDIecuIe, such as an

ol i gonucl eoti de thereto; MdexdagPrehey to "in situ"
Synthes'%h@ﬁm@b&ﬂ?%ﬂﬁyh%%dmﬁﬁkﬁﬂn&ﬂﬂﬁb&%Bh%d&%%ﬁ&e%yﬁﬁ
that at the areas on the support not" occupied by t

ol i gy linslox pediwenca Peesenyin hiererohb| Bortegample-vaheietefdnee to Flg 2A

i SO SIS ol G R e 1
Bwi tMuth&em@adn@mmélalcmgbﬂmmgei@ed bjelsybridization th a noeleic acid
exarﬁ?!)l@dul tlp«l%e Sc'tﬁ)lst iat g@ﬁ@ﬁﬁtmﬁéﬁt t%ls Y (]IE]IQ d%th %eﬁél:n%g ?20 such

ene em ¢
hbnzspempknwmmwmdumqwﬂ§0@&manahhmeaugpmhbﬂHzﬂamdmnmeby

det tl 1t
oSt BRn it i sh T RE T et s B oy 1
( suchillae aprediated tai 1ddex1rfgrtg(&ﬂals Carﬂ@enhﬁruéﬁw ﬁbrrﬂSNACENQD@f a

e e o A e

ﬁe{j&ﬁ)ﬁiplleﬁleﬁﬁh@)to g)@ﬁﬂdgﬁlln@@é(ﬁienc%%r&éntl(oﬁummg double- Is,tranded
ydrochl oric aci ol ypr.opyl ene so provides a_|l ow
fi udt“é‘gtfé‘ﬁ’éé’r éh@@ tRSY ARFOSRAFS: L9 SHATPR anzeéerﬁaewa% ané

I nt edohplaraRrifNslch ae %@ﬁ@letﬁad DRuBLIS 'g{réatét th¥n Qboul b@% greater
signal of interest. 15In another exa a surfa

act i har By asreatep By Akqut &6, @aeré%antah@ﬂ%% o 48P bQPr%
ﬁ)u I f @aHlenfarifX am%lugl @Flcﬁlﬁ}UOf’/@i%nt%@fs'pY@&r?&l R g@ifte to
pol ymer is a pol gpropy ene material” amnated via radio
f r egaduse ympérassiabigdisiiiar ge. Such materials are easily
utilized for the attachnent of nucl eotide nol ecul es.
The ami ne groups on the activated organic polyners are
reactive with nucl eotide nol eaal-es 20 such that the
nucl eoti de nol ecul es can be bound to the polyners.

O her reactive groups can al so be used, such as

car boxyl at ed, hydroxyl ated, thiolated, or active ester
groups. Array Formats 25A wi de variety of array
fornats can be enployed |n accordance mnth the present
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pol ymer mediumis a pol ypropyl ene sheet having a

t hi ckness on the order of about 1 ml. (0.001 inch) to
w@bwat4B® m | ., although the thickness of the PCT/IS1088/064561

not critical and can be varied over a fairly broad

range. The array formats of the present disclosure can

be included in a variety of 5bdifferent types of

formats. A "format" includes any format to which the

solid support can be affixed, such as mcrotiter

pl ates, test tubes, inorganic sheets, dipsticks, and

the like. Far exanp when t he SO|Id support is

pol y pr opyihedisc Pﬁfle%@&ms REODEY arﬁﬁlfleleﬁmrgﬂﬁé dpslgoataEn 2 ucleic acid
t hr eggls Q@Qé‘u&eas afgN X %u&&eﬁcdﬁkﬁe?ﬁénﬁarﬁioﬁﬁé 1'11@&'1 c?’sfé@uence

devi ce; ropyl ene menbr anes can fixe

gl aspgesemu iy é@arﬂ dqyhlersignded muglge @?lﬁﬁfobhsanhnn%@g@robe has a
| tsebf ﬁl ! NRGERP l{f%e i

o 1§ BORIROULAR 10 1 o ST prhfe AREREE RN e PG e
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bi o I

e

i Nt ol i lczht thet ldsv2Q et lieast Rhtat Baweaat [esu Ch. a@wl%natmt 25,

S anpetlt ?e%st%%dat E%Ptr%ﬂ ﬁg tl é%n atsl sy id gﬂggst 3(}; %,;I' llggst §{ raff%?st 95 at

t he present € prepared by a vari ety of
app rlemcme at ledsn34 raaelew aﬁmllt East i3acke kdastG 7 pat ddasts3 8aditdeast 39, at least

d t t ached_t ||
B or RS RO S e BT o by B0 PR s ey 3ty ease 47
I n aaﬁwﬁhals axappioeat lwtqiﬂ)&mwiﬁ r?aml@ytrﬂzgasléazm {dﬁlé&‘éﬂ?él Wit
t t S or (0] e e esire arr see or
O aeish i ABRESE. of Rl % Mas 5N G 15 a1 Y b
for waNaloanhldeod§souph | asngs 606K figes Profiesucledtides SB-4(d

support and for directly synthesizing the
oI|dEﬁ@%@%%ﬂWﬂé§06HdFﬁ@e%upport are known to those
wor Ki ng irsdnteexhin Ngieﬁ 1as ﬁl@@é’f&@hf@%ﬁhﬁh& 1@%1&09@1 hagglosed
can be found in tson et al., Anal. Bio
217:Btzin 9an, be pyached forpolith g AH. suchas indenas RITHPNr Hbiegne
ar e syhinealsZ@ ifBLife hidGe RUMRRA wiMSI Jie LORYARE LRRak
chem cal techni ques %or preparing oligonucl eotides on
sol iradigagipoiseopE5¢nstimh sebstrReT carfisiors dpdndnsheaD 8B NETas Or
and t )
A sulDumr ! A hflens i o ED In DiticlaP gt n ipdexing probe

200 syductﬁest lzast ppd&rorophorer sk ss anmmctdpeordmbtophart ot damor
arr yin u Ly

a gﬁ’u& o 1t%e Ilegeﬁ(g%lm {ﬁﬁorﬁéh%% craﬁ;% %nicﬁéd 1& 4045 BAs e
nmul tprphee dc hzenifie Iexaitn;ﬂesmhb ékdomhhxme Gaittachiéd) t(dthb baseathe 5'-end of

SVYS exl n
oo B, PSP B o spRg bRl 0, o s base
t o tsheh b aerad td:ﬂhapfa)@b SMleflhoﬂd'ﬁer ﬂBélin‘gaﬁd/ gy gicein the choice of
t he subs rate. Follow ng,.c tion of
T PGP Ky A S B oS Bk Uil B gy Sampspok e

t he BubstdcateCloamgt Aepbdreor ol @i db)lld Q&mtgoiaﬁwr Waboratory
syntheS|s to proceed wwthin a s t of rows

t hatPraw &L Wohr e subri pctdr S#7¢H Pfﬁfég r}T w\fbl@ ar Bg{pgy, Greene

Pr 0GR BEsHid LA & atds éHd'WileBJ BresRRANS (19875, am sWﬂ@é}@amples the
i ntersection generates a plurality of discrete cells.

5ThendeieareRy pledse sudeptdesan Bediten to dharidexpsisgpieagy [@ne
ﬁ)u p na%ﬁlgm dﬁr&%rblm?g 13 theB0fd QJppBH esua{ 5599 prGIae %tsbeQ:@r or

t he ol i gonucl eotide. In one exanple,
t he hetivreR ithegnderoissedugne mHsam nitles nrh‘ee apg thesoidipipoeR. By
the 3' end. However, one of skill in the art can

deterni ne whether the use of the 3' end or the 5 end
of the indexing probe is suitagl-e for bonding to the
solid support. In general, the interna

10conpl enentarity of an indexing probe in the region
of the 3' end and the 5 end determ nes binding to the
support. In particul ar exanpl es, the indexing
probes on the array |nclude one or nore Iabels t hat

.4



addresses in a certain specified surface area). For

macroarrays, array density can be about one address
W@ersaesey e deci neter (or one address in a 10 POT/D§2008064561

cmregion of the array substrate) to about 50

addresses per square centinmeter (50 targets within a 1

cmby 1 cmregion of the substrate). For m croarrays,

array density will usually 30be one or nore addresses

per square centineter, for instance, about 50, about

100, about 200, about 300, about 400, about 500, about

1000, about 1500, about 2,500, or nore addresses per

squeramplerihs mdeeng probe can inclye additionsf nyqieotifes ynof Kie fngpxing

i nclydgeficd beoﬁﬁer ﬁﬁéﬂﬁgos‘é@&nbé" oPh¥fh BT £1d3C BT e ﬁrﬁ@ﬂﬁgkéﬁgéhce
As one, non-limting exanple, the probes coul

contained on a DNA microchip simlar to the GENECHIPO
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che t hes n hoqr
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wi t hi n t mhe disclaged nidfitiods idcRide caadcioga sdnljge Atludlyig idSuble-

read hébrldl atlon The probe or thejpucle|ﬁla i d

rﬁn eﬂ gudairpsid bpdipeproteng, é‘iwé‘c?s UgRieRipUp fgiers wyth at least one

f I u Yatifeli@ dbubl @fednd@nthiclerf dcRI pribeamidel coadili®R, thdt b@rmn binding

hybri di zation signal s can be detected and ana

Vet HsHeeer dpublesieAnderPingieg Rioteing apdipaitbdorbls- sipided Riclec acid

Br Ot 2hME. $Re éMIlyH@ﬁMe@@éﬂld@@n@e@@éoﬁpﬁlﬁ%s%‘Is@loﬁ‘&l' Herein include a
known. Exanmpl es of such | abels include non-radiol abel s

and frraidiogicapiaked tojsacond apypa b EsslitRortipndnclydes aginglersanded
i m gt 2RidGEANNE St le%ﬁ%%dtqg‘nﬁﬁé&ﬁ@st 1nqgf§9%ﬁg§um ug index

fl uorophores, netal conpl exes, haptens, “colorinetric
agerseguengly surh ag pnecefiths muemxma seaefceRagiebfosthé Sable 16.
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i ndexi ng array, the presence -gb-the hybridization
conpl ex can be anal yzed, for exanple by detecting the
conpl exes. Detecting a hybridized conplex in an array

of ol igonucl eoti de probes has 5been previously

descri bed (see U. S. Patent No. 5,985,567). In one
exanple detectlon |ncludes detectlng one or nore

o o s e o o



Specific, non-limting exanples of conjugating

sol utions include streptavidin al kali ne phosphat ase,
w@ioditersad kal i ne phosphat ase, or horseradi sh PCT/US2008/064561

per oxi dase. The conjugated, hybridi zed conpl ex can be

treated with a detection reagent. In one exanple, the

detection reagent includes enzyne-| abel ed fl uorescence

reagents or 25 calorinetric reagents. In one specific

non-limting exanple, the detection reagent is

enzynme- | abel ed fluorescence reagent (ELF) from
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e AR ihatTriagh bioBe & brssoptsrtiout Sard AL soguence
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interest, or a detection reagent for detectin

25siRpbA 208 inclyse paspion SL0-¢f ideglized hupdieseqnenge) P &5\“@@&6{ a
as aifeRYiRioNBfiatibMisARALN §is BNANNCE thal ﬁﬁltllﬁletsnéé'&h Be @futaded
plurality of different partially double-stranded

nuc|eiher iadiyvigyally o Hreeonbigationprdyhese iitaiens sandestydegoint
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301% m%lbang’ougﬁf e d?hé)oe stroarﬁder(ritg)sF%JE ce(s) é(%esd i %tet 120 r éagl bacla variations
provi ded t hat contain reagent-stot-o det ect hybri di zati on
conpl exes formed between partially doubl e-stranded

nucl eic acid probes and the - 69 - indexing probe, for
exanpl e when the indexing probe is arrayed in an

i ndexi ng array. These kits can each include
|nstruct|ons for |nstance |nstruct|ons that prOV|de
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Addi ti onal components in some kits include

instructions for carrying out the assay. Instructions
w@eosily7sphe tester to determ ne whet her expresBCDIS2008/064561
| evel s are 15el evated, reduced, or unchanged in
conmparison to a control sanple. Reaction vessels and

auxi liary reagents, such as chronogens, buffers,

enzymes, etc., can also be included in the kits.

The instructions can include directions for obtaining

a sanple, processing the sanple preparing t he probes
and/ or contacting each probe w guot of the
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Chemi cal synthesis of deavoligonucl eotides, in Methods
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nextsucegxidelediRphdreks dodudeg tcagb@lefdtett@e bduad parahlR; doubleRGanded

t he coupling ag zol e pl i.ng reactlon
usudl"PFs &PBUB% oupd <§0Hb§fsrrﬁla46éﬁ e%fTLLé’ppP OX Pt dyments of
99% th@RM¥hb & W sBPhdlh ARES8te® proBBdse Ak@ilicaPRest by
acet¥lat|on so as to block extension in subsequent

coupllgcHgahorgsEreh freyamplp befpirdwpridirias theipadiply dejolsiranded

w odieRR M btk 169 HQ&I&@ &id hﬁ@mhg pl‘BEé dl'n%glqe Elﬂb&hﬁents the
phosphotriester, yielding a chain that has been

| endrotahiigbesythay e isplatedlt god elegteopherges arglaf lgash pYe@yks. sush as
repeat ed, addi ng one residue per cycle. See, for
exanple, U S. Patent Nos. 4,415,732, 4,458, 066,

4,500, 707, 4,973,679, and 5,132,-418. A igonucl eoti de
synt hesi zers that enploy this or simlar nethods are
avai | abl e 25comercially (for exanple, the Pol yPl ex

ol i gonucl eoti de synt hesi zer from Gene Machi nes, San
Carlos, CA). In addition, many conpanies wll perform
such synthesrs (for exanple Si gma- GEnosys The
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fromwhich equivalents will be recogni zed by those of

ordinary skill in the art. EXAMPLES 5Exanple 1 Design
wo@RooBsemspd ary Partially Doubl e- Stranded ProbesPCT/US2008/064561

A igos can be synthesized fromlntegrated DNA

Technol ogi es, Inc. or other comrercial services. Wth

reference to Fig. 1A partially doubl e-stranded

nucl ei c acid probe 200 can be constructed fromtwo

ol i gos 220, 215, which are hybridized 10t ogether to

forma partially doubl e- st randed probe The first

ol i go 220 Ln desotmo seguences 11% Ih 0d
ol | gaélezatéo/mer lergb®) % ey lsaH eémdeasm/&rrlret 90% at least 930%, or

COMEARNEAR! Yo puthe first sequence 115 on the first
oligo 220. A third oligo 110, the indexing praobe,

i ncl udes Imadsitiielseimiaquss thaigslycm angyaasissigeptntia dgteryng the
Sec od?ﬁjdl rEGUe Qf:t?an;t%%n?ﬁ fau%?s sfuffﬁrsﬁorﬁ ltHeg&t 4aPe Tx’é‘ﬁs cflf)t[o?ltfactor
sequence 115 of t irst oligo can l5contain any
Punidendieg regibighd musi be artruetﬂowqeﬂmpes svitphle firmycledse digestion.
fro g 1, .. . t

| canyeg e ndRRY n Uik B v coltiqn AE e 18,

7, dtanbaiggon Bctostbihdtheit bl@dlngsequetaet Tos, the ccmditiens used for

?I Bd:,] na 1ctd?%esgonorﬁ2}?fea)éﬁ1ac%ﬁ r%urb %le eg%suﬂg t 8? ROSSI Y61 to

di s acteteeld)ne ftertransdripbon Gcoisngesktris b samhplgolr tﬁaﬁartsmmlen Gavtbr

[ 15 .cre doubl stranded 2Q.
i PufiuChE8h EhiRAbLRE bt deliaeT ans o PSSl uf
and mahodsdisclostetecbily sthiple dorprish alphlialll ddeie-sieguienarleic
120 typically is about. 8 to 50 nucl ot| es in | th. .
W t r?"?ﬁéf‘%‘?eéﬁg%} cpRjagipcyVith ) Sxgenpps n%? g L expmRie g'ﬁg'ﬂ’flple 1
can rog conte@iiRaihtin@dodenb@ dxbucioafesdr aGhd@@ciéa0. THiein some
Iabelingican be at the 5 end, 3' end or any where in

fi r Smbgringgisothp unfaypd ppberirenchgligesishuith 4 guq%rrsr ey example
end wfort Hﬁ)rifdizﬁr%tth@bdrﬁlﬂly%%gblegﬂ&iﬂled RRMIOMM robd totaRicleic acid
first oligo 220 and thé second oligo 215 are m xed and
hy bripéfxgdrotieor exanpl e in about 10 mM to about 200 niv
NaCl (such as about 100 nM NaCl), for exanple by

heating to about 75C to about 95C (such as about 95 Q)
for a peri oddesfificathon of Nowhlesraysed DNA Bilrdén&l’ltow@oout

1 hour ( ~ ' 035)

room t erma At ap sop atod? ke DYhERbor MR AR DRy Eblcprynded
in utuelewractédiimﬂi@npteﬁl@ pregxaapliea sdogikt, s@O avinscastion factors
Exa t r
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110 S0 Sodibe b o Rg ey RELira e R Rscrmine

addiif ihedotitde-tthdd &NDNA-bifakhd pro@ini iOpresent Sy starriplelj ke rexample to
#;or exanpgf a nugﬁeotlde or. ot her Ilqﬁ' such as_a .

| nilEfergig et LR TSGR 619 S Pty /ahaggated such that it
at t agbgdble f()DlSm@mglﬁ'phrﬁcﬁl@r sefieneN s uch a kiatiPr @@l be useful for

Indzflng probes 11 n be res spended t aboat 50 uM
138OSUG | PYFNO8SS a8 0{; BrPRsFeaing o g%%l{stqsﬁau erelragped nucleic acid

( Tel BERRMOISHEIRY Vidd: 8xdafible, AN SR RIs ARSI A HREE PEan DR IWE&Rely
about 1 10and about 2 nanoliters in a spot onto an

al detgde ssieprier (ogh et haxpa merhagfsay of actr@rl)dlreftiroré%reﬁgo the

F oh&grelddh eﬁﬁﬁ)%r Q&ivgttl(ﬁfjof'tﬁns%nﬂﬂlorpfiaét% Otrfy O M B ih6dihRfts,
AL Slides (Schott) using a PixSys 5500XL m croar g

ra

pri ribedoubettionded PSEionts slested toagarigpposp b the kepwi erdasdiqisl
arr: nd%@%sﬂe%ﬁgld@t?o?éj tfaﬂdé’%l Iﬁil%fel% agﬁs‘rﬁﬁ(ﬁ?gtﬁ fﬁv(%rﬂétﬁ{ég dt&red to
facilita e coval ent attachment of 1 ndexi ng obes

110 to the slide via the am nenrodi fications. The

15l inker is believed to hold indexing probes 110 a

short distance away fromthe surface, which is

believed to inprove accessibility to indexing probes

110. This nethodol ogy is standard protocol for a

nunber of arrays. Exanple 3 20Preparat|on of Nuclear
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descri bed by Dignam (Nucleic Acids Res. 11(5):1475-89,
1983). Although the nmethods are described for tissue

W@ 2009117899 one of ordinary skill in the art w |PCT/US2008/064561
recogni ze that simlar nethods can be used to generate
nucl ear extracts form other 25sanples. Briefly,
cultured cells are harvested fromcell culture nedia
by centrifugation at 4C for 10 min at 500g. Pelleted
cells are then suspended in five volunmes of 4C
phosphat e buffered saline and col |l ected by
centrifugation as above. The cells are suspended in
fi vels HicRaenicabpindigg pifed sUGhE aRBsCEPtiQs fagtel for efamplw activated
HEPERn{Riptidn Bic@t elecilmga Wl%&ﬁseq&&c@'%e&@% f@%a@acﬁlar
nivi DTT% and 30 allowed to stand for 10 min. The cel
ar e doyblestansdgd pipding REqtein. syeht IS @riragscripEopiagton Mg sample can be

S us pﬁ&g&fjfo'r ﬁleé\t\%e&@%kﬁlg sﬁei:lf%c t&ﬁé&%ﬁ%&%ﬁ?& ngm%H fb(éﬁétectmg

aﬁn d hnyb@wblye petiatly dowde stesinded nastpiceasidatrpbegividisihe SPethflC-bmdmg

W. honogenate is
chegﬁgdﬁﬁggggg%ég%ggﬁPﬁaggaa&ﬁ Pﬁ%pggggand centrifuged
for 10 nilhateslosl nw@xgs tnolude Ic¢rm¢ctingmlsaemple mbledipeldbwtle-i s
;ggjosgr%c%? nuaglﬁ%(\,s/'lg %rngs Soqignrlsl fs uc%aa% as rﬁcrélg)‘[}%lgfgctors Wlﬁl % least one
t hi Soaﬁﬂlllliy dbuble}stdmslecgnmtee:chcmq)rclrmdldelmondhaons tHdn @srmt:lnndimg

Tl L B0 gL SASEE 2 8 pSh  0 i
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109 eIIs Wi Konte all g Dounce eni z

(10 Gisait Tfedio SFH PapR Tt P B figete shanded
SUS pRIOBIcARidir8gisit bif dt RestaBaLI1Y nutlédtidas et wieh ﬁmqwd iAdkx
bar for 30 mn and then centrifuged for 30 mn

25, (OBIGCe: THE 25 8RR TiRGIgiEedaiex g SeAsRH At S&h@ﬂhéﬂ Fable 16.
i al M%e@g@bﬂﬁl%n abhy Qﬁrﬂﬁlﬁﬁdo‘%leﬁﬁﬁﬁc@ﬂ nl16i QeilMobERERdes a
(pH7.9 at 4 C), 20%glycerol, 0.1 MKC1, 0.2 mM EDTA,
0. 5 denblpEsmdss el gRETaout Audlqofide s pars iTipasth that
di ali}¥SRIE al Rask %Hlﬁcflﬁ?ﬁg s8bctéPro R egdofugfe s&GhdZH Ru@BE acid
the resulting precipitate discarded. The supernatant
( nudiiedarg rRtemaguch aj g trarsediton dabtdrolor exagiplesingact YabqExisanprrgtion
4 Bigging of Partially Double-stranded Nucleic acid
Probes to Nuclear Protein Doubl e- st randed
Mucl ei ¢ &diedbibiling bf:tgiegrtrbt: Qartialgntbup]afstralajeﬂ }aucleic acid probe and
dou ! i

or 1% TSRS AN o B iR R g ac
BI ol protigtteomd B6at leaﬂlﬁﬁﬁ geﬂﬂé}gﬁa)ldwl fielesd a',cgﬁtmdmg protein is 1solated

nodi f i cat uor escen

o s ! Top sy ik it RS SRha FashR) BUs

[ ncmmladnaMthnt]Apmcdmog 6n083 . 83l ﬁ&ﬁ(Mﬁtlm exvs, aﬂﬁcha§ 4C,
6C,. or 37C %g nutes.in a 25ul_ reaction.v un% )
Ontlg(foﬁl?(ﬁ@te egeim ?rgncebwts]erglretb % gthm qﬂgeﬂe g% ectrophoresis
gl y aedh@lque OTRELsdVhtpdBarGaRtdablbaralded buddit MiChrob2(d (i
T R T A R .

t he doRfpttRRhiaBNo A% ExRRPAdek kel pEXAHTR @e dinglsATNIRE region of

are | ayered onto a 5-15% pol yacr Ian1de el in 0.25
TBE theiparaally depblesiranded Bistde adkproby. fasxample ap indgxingprobe

3'6 n l*lﬁﬁ§d1ﬁ'§ thé Qldeg- he sédlglsm:le @et%ﬂﬂﬁﬂ%gleri@ c b%fe@tlcﬁlcdf ybridization
bi nding protein/partially ubl e-stranded nucl ei c

aci cbepyash éhededeyingprebs a@‘éﬁlﬁrpalﬁlé]éb’ doublerstiapdadrigcleic acid probe
flu

doun) S E he AT SEp o e (1B LA e soppisy Iy
doubl e- stranded nucl ei ¢ aci d -pBebe conplex IS
identified and cut and the fluorescent |abeled DNA is
extracted with Q AQUI CKO Gel Extraction Kit. Exanple 6
S5Hybri di zati on of the DNA fromthe DNA/ protein Conplex
to Indexing Array Sl i des contai ni ng i ndexi ng
probes ar e prehybri di zed prlor to use by |ncubat|ng in
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centrifuge for 10 m nutes at 1000 rpm Slides are

scanned at 100% | aser power in a PerkinEl mer ScanArray
WaA@IXL78md cr oarray scanner. Each slide is scanPerusi008/064561

several |evels of photomultiplier gain - 40% 45%

50% and 75% followed by a rescan at 40%to give an

estimate of photobl eaching. Each scan generates a

16-bit 20 TIFF image. | mages are quantitated using

| maGene (Bi odi scovery), which assigns a nean pi xel

val ue to each probe based upon proprietary

segnent ati on al gori gnhal  Scanni ng

Pr oc@@gereﬁlﬁocaﬁlamm%% ﬁe@OQS@F@‘Wﬁﬁ &eralrlea %,a&vrrrr@alp&ﬁms a gargiplly

I €S Qlodble QR arkiSl AGcldc KGAPODE Ao QR cePalitkiaR BkdBhous nuclease. In
Boston, MA). The out pu romim is al6 bit tif
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proteins, such as transcription factors may be expressed in a diseased cell but not in

15 anormal cell. In other examples, certain double-stranded DNA binding proteins,
such as transcription factors may be expressed in a normal cell but not in diseased
cell. Thus, using the disclosed methods a profile of the double-stranded DNA
binding proteins present in a sample can be correlated with a disease state.
Accordingly, aspects of the disclosed methods relate to correlating the presence of

20  double-stranded nucleic acid binding proteins (such as transcription factors (for
example activated transcription factors), or sigma factors) with a disease state, for
example cancer, or an infection, such as a viral or bacterial infection. It is
understood that a correlation to a disease state could be made for any organism,
including without limitation plants, and animals, such as humans.

25 The methods for correlation of double-stranded proteins to a disease state
include identifying a plurality of double-stranded binding proteins, such as
transcription factors and/or sigma factor in a sample (such as a sample of diseased
tissue, for example a sample of cells indicative of a disease state) using a library of
partially double-stranded nucleic acid probes with different double-stranded binding

30 protein binding sites, such as different transcription factor binding sites, sigma factor
binding sites, or both; isolating the partially double-stranded nucleic acid probes

from the library which form complexes with double-stranded binding protein from
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the sample; detecting the isolated partially double-stranded nucleic acid probes using
indexing probes; and correlating the presence of a disease state based on which
double-stranded binding protein are activated in the sample as identified by which
partially double-stranded nucleic acid probes are isolated. In some embodiments,
the profile obtained of double-stranded DNA biding proteins present in a sample is
compared to a control, such as a normal cell, such as a cell from the same tissue
type, or a standard indicative of basal levels of double-stranded DNA binding
proteins.

The profile of double-stranded DNA binding proteins correlated with a
disease can be used as a “fingerprint™ to identify and/or diagnose a disease in a cell,
by virtue of having a similar double-stranded DN A binding protein “fingerprint.”
The profile of double-stranded DNA binding proteins can be used to identify
binding proteins that are relevant in a disease state such as cancer, for example to
identify particular double-stranded nucleic acid binding proteins as potential
diagnostic and/or therapeutic targets. In addition, the profile of double-stranded
DNA binding proteins can be used to monitor a disease state, for example to monitor
the response to a therapy, disease progression and/or make treatment decisions for

subjects.

Diagnoses of Disease States

The ability to obtain a profile of double-stranded DNA biding proteins
correlated with a disease state allows for the diagnosis of a disease state, for example
by comparison of the profile of double-stranded DNA binding proteins, such as
transcription factors, for example activated transcription factors, present in a sample
with the with the profile of transcription factors correlated with a specific disease
state, wherein a similarity in profile indicates a particular disease state.
Accordingly, aspects of the disclosed methods relate to diagnosing a disease state
based on the presence of double-stranded nucleic acid binding proteins (such as
transcription factors, for example activated transcription factors, or sigma factors)
that are correlated with a disease state, for example cancer, an inherited or an

infection, such as a viral or bacterial infection. It is understood that a diagnosis of a
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disease state could be made for any organism, including without limitation plants,
and animals, such as humans.

The methods include identifying a plurality of double-stranded binding
proteins, such as transcription factors and/or sigma factor in the sample using a
library of partially double-stranded nucleic acid probes with different double-
stranded binding protein binding sites, such as different transcription factor binding
sites, sigma factor binding sites, or both; isolating the partially double-stranded
nucleic acid probes from the library which form complexes with double-stranded
binding protein from the sample; detecting the isolated partially double-stranded
nucleic acid probes using indexing probes; and diagnosing the disease state based on
a correlation between the presence of a disease state and which double-stranded
binding proteins are in the sample as identified by which partially double-stranded

nucleic acid probes are isolated.

Environmental Effects on Double-Stranded Binding Proteins

Aspects of the present disclosure relate to the correlation of an environmental
stress with the presence of double-stranded nucleic acid binding proteins, for
example a whole organism, or a sample, such as a sample of cells, for example a
culture of cells, can be exposed to an environmental stress, such as but not limited to
heat shock, osmolarity, hypoxia, cold, oxidative stress, radiation, starvation, a
chemical (for example a therapeutic agent or potential therapeutic agent) and the
like. After the stress is applied, a representative sample can be subjected to analysis
of the double-stranded nucleic acid binding proteins present in the sample, for
example at various time points, and compared to a control, such as a sample from an
organism or cell, for example a cell from an organism, or a standard value indicative
of basal levels of double-stranded nucleic acid binding proteins, such as
transcription factors. The methods include identifying a plurality of double-stranded
binding proteins, such as transcription factors and/or sigma factor in the sample
using a library of partially double-stranded nucleic acid probes with different
double-stranded binding protein binding sites, such as different transcription factor
binding sites, sigma factor binding sites, or both; isolating the partially double-

stranded nucleic acid probes from the library which form complexes with double-
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5 isolated. In one example, the stress response of the lacrimal gland is determined.

Screening for Modulators of Double-Stranded Nucleic Acid Binding Proteins
Because of the biological importance of double-stranded nucleic acid binding

proteins (such as transcription factors, for example activated transcription factors,

10 and sigma factors), they represent potential targets for therapies, such as drug
therapies. The methods disclosed herein can be used to identify agents that
modulate the activity of one or more double-stranded binding proteins, such as
transcription factors, for example several different transcription factors. For
example, the disclosed methods can be used to screen chemical libraries for agents

15  that modulate one or more of several different transcription factors. In another
example, the disclosed methods can be used to screen chemical libraries for agents
that modulate one or more of several different sigma factors. By exposing cells, or
fractions thereof (such as nuclear extract), tissues, or even whole animals, to
different members of the chemical libraries, and performing the methods described

20 herein, different members of a chemical library can be screened for their effect on
multiple different double-stranded nucleic acid binding proteins simultaneously in a
relatively short amount of time, for example using a high throughput method, such
as the microarrays disclosed herein. By being able to screen multiple different
double-stranded nucleic acid binding proteins (such as multiple different

25  transcription factors) at the same time, is it possible to screen a large number of
potential transcription modulators and to screen any potential transcription
modulator relative to a large number of different double-stranded nucleic acid
binding proteins (such as multiple different transcription factors). The ability to
screen multiple different double-stranded nucleic acid binding proteins (such as

30  multiple different transcription factors) at the same time enhances the high

throughput capabilities of the disclosed method.
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OF EGFR2 CTGCTCCTCCCGATCCCTCCTCCGECCGCCTGGICCCT CCT 25

OF EGFR3 TCCGCCGCCTGGICCCTCCTCCTCCCECCCTAECCTCC CCG 26
W@R0BEFRYY CCTCCCGCCCT GCCTCCCCGECAECCT CGECCCECCCP ANBIT2085/064561
EGFR5 CGCCTCGGCCCECECGAGCTAGACGT CCGEGECAGCC CCCG 28
EGFR6 AGACGT CCGEGECAGCCCCCGECECAGCECEECCEC AGCAG 29
EGFR7 GCGCAGCGCGEECCGCAGCAGCCTCCGCCCCCCGCAC GGTG 30
EGFR8 CCTCCGCCCCCCGCACGET GT GAGCGCCCGACGLCGG CCA 31
EGFRO TGAGCGCCCGACGCGECCGAGECGEECCEGAGICCC GAGCT 32
EGFR10 GGECGECCGCGAGT CCCGAGCTAGCCCCEECEECCEC CGCCG 33

EGFR11 AGCCCCGGECGECCCCCGCCECCCAGACCGCLACGA GCC
The ability to monitor multiple different double-stranded nucleic acid

ARRARRRAR

binding proteins (such as multiple different transcription factors) at the same time
provides methods for rapidly screening for compounds that affect transcription
factor activity, for example either by inhibiting or inducing a double-stranded
5 nucleic acid binding proteins (such as transcription factors and/or sigma factors) to
bind to a particular double-stranded DNA sequence, such as a sequence present in
the promoter of a gene, for example to modulate the expression of that gene.
Accordingly, methods are disclosed herein for identifying double-stranded nucleic
acid binding protein modulators, for example transcription factor modulators. The
10 disclosed methods include contacting a sample containing a least one double-
stranded nucleic acid binding protein, such as a transcription factor, with a test agent
and contacting the sample with at least one partially double-stranded nucleic acid
probe under conditions that permit binding of double-stranded binding proteins and
partially double-stranded nucleic acid probe. The partially double-stranded nucleic
15  acid probe bound by at least one double-stranded nucleic acid binding protein is
isolated using gel electrophoresis (for example using the methods disclosed in US
Provisional Patent Application 61/033,331 filed March 3, 2008, which is
incorporated herein by reference in its entirety) or other suitable gel electrophoresis
technique, and the isolated partially double-stranded nucleic acid probe is hybridized
20  to anucleic acid indexing probe, such as an indexing probe that includes a nucleic
acid sequence complementary to the unique index sequence present in the single-
stranded region of the partially double-stranded nucleic acid probe. Detection of
hybridization between the indexing probe and the partially double-stranded nucleic
acid probe identifies double-stranded nucleic acid binding protein, such as a
25  transcription factor, present in the sample and comparing the identified double-
stranded nucleic acid binding protein present in the sample with a control, wherein a
difference between the identified double-stranded nucleic acid binding protein
present in the sample and the control identifies the test agent as a double-stranded
nucleic acid binding protein modulator. A control can be a standard value, or
30 alternatively a sample not treated with the agent.
As used herein, the term "double-stranded nucleic acid protein modulator”

refers to any molecule or complex of more than one molecule that affects the
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34 OF EGFR12 CCCAGACCGGACGACAGGCCACCTCGTCGECGTCCG CCCG
35 OF EGFR13 ACCTCGICGGCGT CCGCCCGAGT CCCCGCCTCGECCG CCAA
WG@B00F4BB-R14 AGT CCCCGCCT CGCCGCCAACGCCACAACCAORATES 10481184561

37 OF EGFR15 CGCCACAACCACCGCGCACGGCCCCCTGACTCCGTC CAGT
38 OF EGFR16 GCCCCCTGACTCCGTCCAGTATTGATCGGGAGAGCC GGAG
39 OF EGFR17 ATTGATCGGGAGAGCCGGAGCGAGCTCTTCGGEGGA GCAGC
40 WD 2008/ 147899PCT/ US2008/ 064561 Tabl e 3: Sequence
of the reverse readi ng doubl e-stranded portion of the
pr obe. SEQ | D NO OB EGFR1
GGAGGGAT CGGGAGGAGCAGAGGAGGAGGAGAAT GCGAGG 41 OB EGFR2
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regulatory region, for example synthetic small molecule, chemical compounds,
chemical complexes, and salts thereof as well as screens for natural products, such
as plant extracts or materials obtained from fermentation broths. In some
embodiments, an agent is screening for desired or undesired effects on double-

stranded nucleic acid proteins.

Test Agents

In some embodiments, screening of test agents involves testing a
combinatorial library containing a large number of potential modulator compounds.
A combinatorial chemical library may be a collection of diverse chemical
compounds generated by either chemical synthesis or biological synthesis, by
combining a number of chemical "building blocks" such as reagents. For example, a
linear combinatorial chemical library, such as a polypeptide library, is formed by
combining a set of chemical building blocks (amino acids) in every possible way for
a given compound length (for example the number of amino acids in a polypeptide
compound). Millions of chemical compounds can be synthesized through such
combinatorial mixing of chemical building blocks.

Appropriate agents can be contained in libraries, for example, synthetic or
natural compounds in a combinatorial library. Numerous libraries are commercially
available or can be readily produced; means for random and directed synthesis of a
wide variety of organic compounds and biomolecules, including expression of
randomized oligonucleotides, such as antisense oligonucleotides and oligopeptides,
also are known. Alternatively, libraries of natural compounds in the form of
bacterial, fungal, plant and animal extracts are available or can be readily produced.
Additionally, natural or synthetically produced libraries and compounds are readily
modified through conventional chemical, physical and biochemical means, and may
be used to produce combinatorial libraries. Such libraries are useful for the
screening of a large number of different compounds.

Preparation and screening of combinatorial libraries is well known to those
of skill in the art. Libraries (such as combinatorial chemical libraries) useful in the
disclosed methods include, but are not limited to, peptide libraries (see, e.g., U.S.

Patent No. 5,010,175; Furka, Int. J. Pept. Prot. Res., 37:487-493, 1991; Houghton ef
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AGGAGGGACCAGGCCECEGAGGAGEGATCEEGAG GAGCAG 42 OB EGFR3
CGGEGAGGCAGGECEEGAGGAGGAGEGACCAGEC GECGA 43 OB EGFR4
WIS THEBBCCECCCGAGECECEEEEAGECAGEECG GGAGG 44 KiBI/ESH0PSI064561

CGEEEECTGCCCGGACGT CTAGCT CECGLCGEEECCG AGGCG 45 OB EGFR6
CTGCTGCGEECCECECT GCECCEEEEECTECCCEEA CGICT 46 OB EGRFRY
CACCGT GCGEEEEECEEAGECTGCTGECGECCECEC TGCGC 47 OB EGFR8
TCGECCAECGT CGEGCECT CACACCGT GCEEEEEEC. GGAGG 48 OB EGFR9
AGCTCGGEGACT CCEECCECCTCEECCECGTCEEEC GCTCA 49 OB EGRFR10
CGECEECEECCECCEEEECTAGCTCGGEGACTCCGG CCGCC 50 OB EGRR1L

GECCTGTI
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al, N%e%gf%ﬁmg \%%69({]/-1 957%5), (see, e.g, Lamet
al., Nature, 354:82-84, 1991; Houghten et al., Nature, 354:84-86, 1991), and
combinatorial chemistry-derived molecular library made of D-and/or L-
configuration amino acids, phosphopeptides (including, but not limited to, members
of random or partially degenerate, directed phosphopeptide libraries; see, e.g.,
Songyang et al., Cell, 72:767-778, 1993), antibodies (including, but not limited to,
polyclonal, monoclonal, humanized, anti-idiotypic, chimeric or single chain
antibodies, and Fab, F(ab’), and Fab expression library fragments, and
epitope-binding fragments thereof), small organic or inorganic molecules (such as,
so-called natural products or members of chemical combinatorial libraries),
molecular complexes (such as protein complexes), or nucleic acids, encoded
peptides (e.g., PCT Publication WO 93/20242), random bio-oligomers (e.g., PCT
Publication No. WO 92/00091), benzodiazepines (e.g., U.S. Patent No.

No. 5,288,514), diversomers such as hydantoins, benzodiazepines and dipeptides
(Hobbs et al., Proc. Natl. Acad. Sci. USA, 90:6909-6913, 1993), vinylogous
polypeptides (Hagihara et al., J. Am. Chem. Soc., 114:6568, 1992), nonpeptidal
peptidomimetics with glucose scaffolding (Hirschmann et al., J. Am. Chem. Soc.,
114:9217-9218, 1992), analogous organic syntheses of small compound libraries
(Chen et al., J Am. Chem. Soc., 116:2661, 1994), oligocarbamates (Cho er al.,
Science, 261:1303, 1003), and/or peptidyl phosphonates (Campbell et al., J. Org.
Chem., 59:658, 1994), nucleic acid libraries (see Sambrook et al. Molecular
Cloning, A Laboratory Manual, Cold Springs Harbor Press, N.Y ., 1989; Ausubel et
al., Current Protocols in Molecular Biology, Green Publishing Associates and
Wiley Interscience, N.Y., 1989), peptide nucleic acid libraries (see, e.g., U.S. Patent
No. 5,539,083), antibody libraries (see, e.g., Vaughn ef al., Nat. Biotechnol., 14:309-
314, 1996; PCT App. No. PCT/US96/10287), carbohydrate libraries (see, e.g., Liang
et al., Science, 274:1520-1522, 1996; U.S. Patent No. 5,593,853), small organic
molecule libraries (see, e.g., benzodiazepines, Baum, C&EN, Jan 18, page 33, 1993;
isoprenoids, U.S. Patent No. 5,569,588 thiazolidionones and methathiazones, U.S.
Pat. No. 5,549,974; pyrrolidines, U.S. Patent Nos. 5,525,735 and 5,519,134;
morpholino compounds, U.S. U.S. Patent No. 5,506,337, benzodiazepines,
5,288,514) and the like.
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OB EGFR12 CGGGCGGACGCCGACGAGGTGECCTGTICGTCCGGT CTGEG 52
OB EGFR13 TTGGCGGECGAGGCGEGEGACT CGGECGEGACGCCGAC GAGGT 53
WOBBEGFRIY CGTGCGCGGT GGT TGTGECGT TGECEECGAGGCCR @HBEM 085864561
OB EGFR15 ACTGGACGGAGT CAGGEGEECCGTGCECGGTGGITG TGECG 55
OB EGFR16 CTCCGGCTCTCCCGATCAATACTGGACGGAGTCAGG GGCGC 56
OB EGFR17 GCTGCTCCCCGAAGAGCTCGCTCCGGCTCTCCCGAT CAAT 57
Transcription factor binding is determ ned as
described in Exanples 1-7. Exanple 12 5Determ nation
of Transcription Factor Binding Sites in the ER bet a
Pronot er . mpl e describes th
det er ni né%‘?r%fﬂﬁsé‘ﬁeftﬂ falh@e Flisfl?fieé ﬁCfF%{%Itgo‘PetB?qﬁcf%be Rpflggd ina

pr es@nttyoN AR rLHANMLE bul &I 1R e@To, Eﬂhﬁal@%rﬁ%@multl in peptide
Pr ormter The ER beta %}(iane rormter re E ]8)

acceysheys (8yseNM! 061237 NaglcAeqdoics BHP) 12&4) “tea bag”
rel gfd kﬁ% S?IRthEJI ﬁgﬁt&{ iR %ﬁrficagl K2 8(26%@513!‘@55135 1985).
sel ec or s The fol ow ng sequence was

r5et rnhegﬁethsmarydﬁmth@dﬁrnaths&wm,l 4A3B6-RRYUP Aoyt &l desgsmthesis
Gon TR @&%‘9\4 hhg L'\é}zc Qé% 23513396 4309" & Blivand mix

CoI pring or ato
TCT @@M@ﬁtﬁﬁﬁ@ﬂ' @WW@@A%T GC
€ ce

Croct R e
CT

C_T CGGT CT DEAIcéSSRhe Drdld@.aﬁ&) ofoihhmaweglubnaes e anabymectially
1\/& t hav!c\l/i?atbfeh(sé%[ é’gr ?gg 19[fPST ﬁ%’ﬁﬁﬁ%vg&gg gﬁg’rrel Ttegh, Louisville Ky.,

Symphony, Rainin, Woburn, Mass., 433 A Applied Biosystems, Foster City, Calif,

9050 Plus, Millipore, Bedford, Mass.). In addition, numerous combinatorial
libraries are themselves commercially available (see, for example, ComGenex,
Princeton, N.J., Asinex, Moscow, Ru, Tripos, Inc., St. Louis, Mo., ChemStar, Ltd,

15  Moscow, RU, 3D Pharmaceuticals, Exton, Pa., Martek Biosciences, Columbia, Md.,
etc.).

Libraries can include a varying number of compositions (members), such as
up to about 100 members, such as up to about 1000 members, such as up to about
5000 members, such as up to about 10,000 members, such as up to about 100,000

20  members, such as up to about 500,000 members, or even more than 500,000
members.

In one example, the methods can involve providing a combinatorial chemical
or peptide library containing a large number of potential therapeutic compounds.
Such combinatorial libraries are then screened by the methods disclosed herein to

25  identify those library members (particularly chemical species or subclasses) that
display a desired characteristic activity.

The compounds identified using the methods disclosed herein can serve as
conventional “lead compounds™ or can themselves be used as potential or actual
therapeutics. In some instances, pools of candidate agents can be identified and

30 further screened to determine which individual or subpools of agents in the

collective have a desired activity.
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identify putative transcription factor binding sites
in pronoter region. The predicted sites for

W e@saemsppti on factor binding are shown in TabP@&r/ws2008/064561
Tabl e 4: TRANSFAC(r) identified putative transcription
factor binding sites matrix identifier Position strand
core Match Matrix match Sequence (al ways the
(+)-strand is shown) SEQ ID NGO factor name V$CDPCR3
01 12(-) 0.766 0.827 CTATattgtgggtg 59 CDPCR3 V$PAX5
02 65(+) 0.873 0.739 Cacgcgeggcgt eGEECG t ect gagac 60

Pax-5 V$CP2 02 103(+) 0.941 0.918 o , o
Control reactions can be performed in combination with the libraries. Such

optional control reactions are appropriate and can increase the reliability of the
screening. Accordingly, disclosed methods can include such a control reaction. The
control reaction may be a negative control reaction that measures the transcription
5  factor activity independent of a transcription modulator. The control reaction may
also be a positive control reaction that measures transcription factor activity in view
of a known transcription modulator.
Compounds identified by the disclosed methods can be used as therapeutics
or lead compounds for drug development for a variety of conditions. Because gene
10 expression is fundamental in all biological processes, including cell division,
growth, replication, differentiation, repair, infection of cells, etc., the ability to
monitor transcription factor activity and identify compounds which modulator their
activity can be used to identify drug leads for a variety of conditions, including
neoplasia, inflammation, allergic hypersensitivity, metabolic disease, genetic
15  disease, viral infection, bacterial infection, fungal infection, or the like. In addition,
compounds identified that specifically target transcription factors in undesired
organisms, such as viruses, fungi, agricultural pests, or the like, can serve as
fungicides, bactericides, herbicides, insecticides, and the like. Thus, the range of
conditions that are related to transcription factor activity includes conditions in

20 humans and other animals, and in plants, such as agricultural applications.

Samples
Appropriate samples for use in the methods disclosed herein include any
conventional biological sample for which information about double-stranded nucleic
25  acid binding proteins is desired. Samples include those obtained from, excreted by
or secreted by any living organism, such as a prokaryotic organism or a eukaryotic
organism including without limitation, multicellular organisms (such as plants and
animals, including samples from a healthy or apparently healthy human subject or a
human patient affected by a condition or disease to be diagnosed or investigated,
30  such as cancer), clinical samples obtained from a human or veterinary subject, for
instance blood or blood-fractions, biopsied tissue. Standard techniques for

acquisition of such samples are available. See, for example Schluger et al., J. Exp.
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CCTCGCct eggt cacg 61 CP2/LBP-1c/L SF VSEBOX @6 01 111(-)
1. 000 1.000 ggtcACGI 62 Ebox V$U SF 6 01 111(-)

wa 23804189984 ggt CACGIgggc 63 USF V$SPZ1 01 137¢€h/Us2009004561
0.974 cctotacCCTCCtct 64 Spzl 15Multiple partially
doubl e- stranded probes with 40 base pair
doubl e-stranded portions (20 base pair overl ap between
probes) are created by hybridizing two synthetic
oligos to cover this pronoter area both in the forward
and reverse di recti on vvhere OF= forward readi ng
directi on ire ati gene) and OB=b

r eadifeg L %)gt33d|11992/& ]%lfz’lﬁgqfé‘ stUp-lbed Eprt: hl%ls 531 (1986);
douht&za@stert@tﬂ‘j]eﬁll\@@fg 5990039 99 b D RILRRE B, SR, RDpir. Dis.

Table 5 and Tabl e
129: 929 32 (1984). B1010g1ca1 samples can be obtained from any organ or tissue
(including a biopsy or autopsy specimen, such as a tumor biopsy) or can comprise a
5 cell (whether a primary cell or cultured cell) or medium conditioned by any cell,
tissue or organ. In some embodiments, a biological sample is a nuclear extract.
Nuclear extract contains many of the proteins contained in the nucleus of a cell, and
includes for example transcription factors, such as activated transcription factors.

Methods for obtaining a nuclear extract are well known in the art and can be found

10 for example in Dignam, Nucleic Acids Res., 11(5):1475-89 1983.

Isolation of Protein Nucleic Acid Complexes

One of ordinary skill in the art will appreciate that any gel electrophoresis

technique can be employed to isolate a partially double-stranded nucleic acid probe

15  bound by at least one double-stranded nucleic acid binding protein so long as the
bound partially double-stranded nucleic acid probes can be separated from unbound
partially double-stranded nucleic acid probes. Isolation of the protein bound
partially double-stranded nucleic acid probe does not require absolute purity, for
example isolated does not imply that the biological component is free of trace

20  contamination, and can include at least 50% isolated, such as at least 75%, 80%,
90%, 95%, 98%, 99%, or even 100% isolated.

Techniques for the isolation of protein-nucleic acid complexes, such as
protein bound partially double-stranded nucleic acid probes, are well known in the
art. Examples of techniques that can be used with the disclosed methods include

25  without limitation, gel separation techniques, such as gel electrophoresis, for
example polyacrylamide gel electrophoresis, agarose gel electrophoresis, or a
combination thereof, capillary electrophoresis, and chromatography techniques such
as column chromatography, ion exchange chromatography, gel chromatography,
such as gel filtration chromatography, size exclusion chromatography, affinity

30  chromatography and the like. In some examples, a bound partially double-stranded
nucleic acid probe is isolated using polyacrylamide gel electrophoresis. In some

examples, a partially double-stranded nucleic acid probe bound by at least one
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Tabl e 5: Sequence of the forward reading
doubl e- stranded portion of the probe SEQ ID NGO OF
WERBS/1TBTGT GCCCCCACTATCCTTGT GGGTGGACCAGGAG TCGACBBS10P8/064561
ERB2 TGGGTGGACCAGGAGT CGGT TCGAGGGTGCTCCC ACTTAG 66
ERB3 TCGAGGGTGCTCCCACT TAGAGGT CACGCECEECG TCAESG 67
ERB4 AGGTCACGCGCGECGTCEEECGT TCCTGAGACCGT CGEEC 68
ERB5 CGITCCTGAGACCGTCGEECTCCCTGECTCGGTCA CGTGG 69
ERB6 TCCCTGGCTCGGT CACGTGGGCTCAGGECACTACTC CCCTC 70
ERB7 GCTCAGGCACTACTCCCCTCTACCCTCCTCTCGGTC TTTA 71
Tabl e 6: Sequence of the reverse readin . .
doubfloablgsp %aucé@? f51¢ hinding pfpéenblfsdstg)éated the methods disclosed in US

Provisional Patent Application 61/033,331 filed March 3, 2008, which is

FARARRA

incorporated herein by reference in its entirety.

In some embodiments, the partially double-stranded nucleic acid probe with

5  bound protein is isolated using an antibody, for example an antibody that
specifically binds a double-stranded nucleic acid binding protein, such as a
transcription factor. By way of example, a protein bound partially double-stranded
nucleic acid probe can be contacted with an antibody that recognizes a transcription
factor of interest and isolated using routine methods. The isolated double-stranded
10 nucleic acid probes can be analyzed, thereby determining the sequences bound by

the transcription factor of interest.

Identification of Proteins
Some embodiments of the disclosed methods involve determining the
15 identity of the double-stranded nucleic acid binding proteins bound to the isolated
double-stranded nucleic acid probe and determining the identity of the isolated
double-stranded binding protein. For example, the double-stranded DNA binding
protein can be identified by any method that allows for the detection and/or
identification of proteins. Exemplary methods include identifying double-stranded
20 binding proteins using a specific binding agent, such as an antibody, for example by
detecting a complex between the isolated double-stranded binding protein and an
antibody. Other methods for the detection and identification of a protein, such as a
double-stranded binding protein, include mass spectrometric methods.
The application of mass spectrometric techniques to identify proteins in
25  biological samples is known in the art and is described for example in Akhilesh et
al., Nature, 405:837-846, 2000; Dutt ef al., Curr. Opin. Biotechnol., 11:176-179,
2000; Gygi et al., Curr. Opin. Chem. Biol., 4 (5): 489-94, 2000; Gygi et al., Anal.
Chem., 72 (6): 1112-8, 2000; and Anderson ef al., Curr. Opin. Biotechnol., 11:408—
412, 2000.
30 Enzymatic digestion of complex mixtures of proteins followed by mass
spectrometric based analysis of the digest is well known in the art (see for example,

U.S. Patent No. 6,940,065 and J. Protein Chem., 16: 495-497, 1997). Typically, the
=56 -



SEQ I D NO. OB ERB1 ACCGACTCCTGGICCACCCACAAGGATAGTGECG
CACAGA 72 OB ERB2 CTAAGTGGGAGCACCCTCGAACCGACTCCTGGTCC
WOASGEM78 OB ERB3 CCCGACGCCGCGCGT GACCT CTAAGT GARAIBI#IB08/064561

CCTCGA 74 OB ERB4 GCCCGACGGT CTCAGGAACGCCCGACGCCGCECG
TGACCT 75 OB ERB5 CCACGTGACCGAGCCAGGGAGCCCGACGGTCTCA
GGAACG 76 OB ERB6 GAGGGGAGTAGTGCCTGAGCCCACGTGACCGAGC
CAGCGA 77 OB ERB7 TAAAGACCGAGAGGAGGGTAGAGGCGAGTAGTG
CCTGAGC 78 5Transcription factor binding is

determ ned as described in Exanples 1-7. Exanple 13

sample containing isolated double-stranded DN A binding proteins is subjected to
proteolytic digestion, such as enzymatic digestion for example digestion with a
serine protease such as trypsin amongst others to generate fragment peptides. In
certain embodiments, the double-stranded binding proteins are detected with mass

5  spectrometry, for example with tandem mass spectrometry. It some embodiments,
the double-stranded binding proteins are detected by detection of ion fragments
generated from the double-stranded binding proteins (for example by collision using
tandem mass spectrometry).

Mass spectrometers generate gas phase ions from a sample (such as a sample

10 containing double-stranded binding proteins, for example transcription factors such
as activated transcription factors). The gas phase ions are then separated according
to their mass-to-charge ratio (m/z) and detected. Suitable techniques for producing
vapor phase ions for use in the disclosed methods include without limitation
electrospray ionization (ESI), matrix-assisted laser desorption-ionization (MALDI),

15  surface-enhanced laser desorption-ionization (SELDI), chemical ionization, and
electron-impact ionization (EI).

Separation of ions according to their m/z ratio can be accomplished with any
type of mass analyzer, including quadrupole mass analyzers (Q), time-of-flight
(TOF) mass analyzers (for example linear or reflecting) analyzers, magnetic sector

20 mass analyzers, 3D and linear ion traps (IT), Fourier-transform ion cyclotron
resonance (FT-ICR) analyzers, and combinations thereof (for example, a
quadrupole-time-of-flight analyzer, or Q-TOF analyzer).

In some embodiments, the mass spectrometric technique is tandem mass
spectrometry (MS/MS) and the presence of peptide fragment from a double-

25  stranded-DNA binding protein derived is detected, for example a fragment generated
from an enzymatic digestion. Typically, in tandem mass spectrometry a fragment
peptide entering the tandem mass spectrometer is selected and subjected to collision
induced dissociation (CID). The spectra of the resulting fragment ion is recorded in
the second stage of the mass spectrometry, as a so-called CID spectrum. Because

30  the CID process usually causes fragmentation at peptide bonds and different amino
acids for the most part yield peaks of different masses, a CID spectrum alone often

provides enough information to determine the presence of a peptide. Suitable mass
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Determ nation of Transcription Factor Binding Sites in
the Pronoter of CYP1B1. Thi s exanpl e

waele®sniises the determnation of transcription PEIUS2008/064561
bi nding sites 5present in the pronoter region of the
pronoter of CYP1Bl1l. The CYP1B1 gene pronoter region
( GENBANKO accessi on no. NM 000104 | ocation from-130
to -31, -570 to -491 relative to transcription start
site (TSS) was selected. The foll ow ng sequences were
retri eved Database of Transcriptional Start Sites:
DBTSS: NM 000104, DBTSS 10-130 to- 31
w@@@@@m@mﬂ&@@:@w PR

(SEg | DiNO 79) 570 to 491 15 QCT i tgﬁglo}_l

Tﬁg@g%ﬁ% I&Iﬁ%ﬁ%%’é%ﬁ\%%né CQ%AS%A}Q&Q) ghoto

ences are anal yzed with Mat rogram
ﬁmm@%pmqn@ﬁ%aswhmb lqnsi egtiiagypeed bt 1rmélat1m$ﬂ1@m mifhta bepm of
fact A n t I 0. Ar
L gl MR oA A O O cn DS Ll 6
Tabl oelhl‘h@rthler@ witR@ siﬂabcbr@ lmdesRAb&BTASI(na))lemmmpeﬁrcenbter systems
put ativy n factor binding sites, - 130 to
-31 Sormﬁ@eﬁwjg%§?r$03|tlon strand core Nhtch
Mat ri x mietiohtoSegs grecteomatywdy samie cqrbe-sabjeaetioione shawmr)
?C g @@“@g@%éﬂ%@%ﬂﬁ&%@u&%ﬁ% n, %olr (a-;(e}mpjle %919 or more%lmenswns of

liquid or size exclusion chromatography. Representative examples of

chromatographic separation include paper chromatography, thin layer
chromatography (TLC), liquid chromatography, column chromatography, fast
protein liquid chromatography (FPLC), ion exchange chromatography, size

15  exclusion chromatography, affinity chromatography, high performance liquid
chromatography (HPLC), nano-reverse phase liquid chromatography (nano-RPLC),
poly acrylamide gel electrophoresis (PAGE), capillary electrophoresis (CE), reverse
phase high performance liquid chromatography (RP-HPLC) or other suitable
chromatographic techniques. Thus, in some embodiments, the mass spectrometric

20 technique is directly or indirectly coupled with a liquid chromatography technique,
such as column chromatography, fast protein liquid chromatography (FPLC), ion
exchange chromatography, size exclusion chromatography, affinity chromatography,
high performance liquid chromatography (HPLC), nano-reverse phase liquid
chromatography (nano-RPLC), poly acrylamide gel electrophoresis (PAGE),

25  capillary electrophoresis (CE) or reverse phase high performance liquid

chromatography (RP-HPLC).

Double-stranded Nucleic Acid Binding Proteins
Double-stranded nucleic acid binding proteins, such a double-stranded DNA
30  binding proteins, are proteins capable of binding to double-stranded nucleic acids,
such as double-stranded DNA. In some examples, a double-stranded nucleic acid

binding protein is a double-stranded DNA binding protein and minimally contains a
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V$ZF5 B 34(-) 1.000 0.847 cgGCCCCGccccge 82 ZF5 V$SP1
@ 01 41(+) 1.000 1.000 ccCCECCccc 83 Spl V$AP2 B 01

W@ B[(08)4789D00 0. 995 ccccccgCAGECe 84 AP- 2 VSAPZPCBUL20(8/064561
1. 000 0.945 ccCCCGCaggcc 85 AP-2 V$PPARG 02

domain capable of binding double-stranded DNA. Particular examples of double-
stranded DNA binding proteins include proteins that affect the transcription of RNA,
such as transcription factors in eukaryotic organism and sigma factors in prokaryotic

organism.

Transcription Factors
A transcription factor is a protein found in eukaryotic organisms that works
in concert with other proteins to either promote or suppress the transcription of
genes. Transcription factors and are believed to control when and where genes (and
10 the proteins encoded by those genes) are expressed. Transcription factors regulate
the binding of RNA polymerase to DNA and control the subsequent translation of
DNA into messenger RNA and eventually protein. Transcription factors bind to
specific sequences of DNA upstream or downstream to the gene they regulate and
then either enhance or repress transcription of these genes by assisting or blocking
15  RNA polymerase binding respectively. A cluster of transcription factors is the
preinitiation complex (PIC) that recruits and activates RNA polymerase.
Conversely, repressor transcription factors inhibit transcription by blocking the
attachment of activator proteins.
Transcription factors contain a double-stranded DNA binding domain which
20 binds to specific DNA sequences, for example gene specific regulatory sites, such as
promoter sequences. In some examples, transcription factors contain a second
domain that sense external signals and in response transmit these signals to the rest
of the transcription complex resulting in up or down regulation of gene expression.
In examples, the double-stranded DNA binding domain and signal sensing domains
25  reside on separate proteins that associate within the transcription complex to regulate
gene expression. Additional proteins such as coactivators, chromatin remodelers,
histone acetylases, deacetylases, kinases, and methylases, while also playing crucial
roles in gene regulation, lack DNA binding domains, and therefore are not classified
as transcription factors. It is believed that some of the sequence specificity of
30 transcription factors comes from the proteins making multiple contacts to the edges

of the DNA bases, effectively allowing them to "read" the DNA sequence.
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65(+) 0.751 0.690 tgccaGGICGecget gececctcectt 86 PPARG
V$PPARG 02 65(-) 0.853 0.670 tgccaggtcgcgcTGCCCt cet't

W@ 200PRARD V$ZF5 B 67 (+)1.00 0.872 ccaggl GIAs108@4561
ZF5

An activated transcription factor is a transcription factor that has been
activated by a stimulus resulting in a measurable change in the state of the
transcription factor, for example a post-translational modification, such as
phosphorylation, methylation, and the like. Activation of a transcription factor can

5 result in a change in the affinity of or specific binding for a particular DNA
sequence or of a particular protein, such as another transcription factor and/or

cofactor.

Sigma Factors

10 Sigma factors (o factors) are prokaryotic transcription factors that are part of
RNA polymerase (RNAP) for specific binding to promoter sites on DNA. The
bacterial core RNA polymerase complex, which consists of five subunits (Bp'a2m),
is sufficient for transcription elongation and termination but is unable to initiate
transcription. Transcription initiation from promoter elements requires a sixth,

15  dissociable subunit called a ¢ factor, which reversibly associates with the core RNA
polymerase complex to form a holoenzyme. The vast majority of ¢ factors belong to
the so-called 670 family, reflecting their relationship to the principal ¢ factor of
Escherichia coli (E. coli) o70.

Different sigma factors are activated in response to different environmental

20  conditions, for example stresses, such as starvation. E. coli has at least eight sigma
factors; the number of sigma factors varies between bacterial species. All sigma
factors are distinguished by their characteristic molecular weights. For example,
670 refers to the sigma factor with a molecular weight of 70 kDa. E.coli sigma
factors include: 670 (RpoD) - the "housekeeping" sigma factor, controls the

25  transcription of most genes in growing cells, for example directing the transcription
the proteins that are necessary to keep the cell alive. Other E. coli sigma factors
include 654 (RpoN), the nitrogen-limitation sigma factor; 638 (RpoS), the
starvation/stationary phase sigma factor; 632 (RpoH), the heat shock sigma factor;
028 (RpoF), the flagellar sigma factor; 624 (RpoE), the extracytoplasmic/extreme

30  heat stress sigma factor; and 619 (Fecl), the ferric citrate sigma factor, which

regulates the fec gene for iron transport. In the regulation of gene expression in
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Tabl e 8: TRANSFAC(r) identified putative transcription

factor binding sites, - 570 to -491 matrix identifier
weoms/14m8m (stra nd core Matc h Matri Xx match SeCEsIes/064561

(always the (+)- strand is shown) SEQ ID NO factor

name V$AP2 6 22(+) 0.944 0.945 ggCCCCCGyggcg 89 AP-2

V$AP2 6 22(-) 0.944 0.933 ggcccCGEEGcg 90 AP-2

V$AP2ALPHA 01 23(+) 1.000

10

15

20

25

30

prokaryotes, anti-sigma factors bind to sigma factors and inhibit their transcriptional
activity.
Indexing Arrays

An indexing array containing a plurality of heterogeneous index probes for
the detection of and identification of partially double-stranded nucleic acid probes is
disclosed. Such arrays can be used to rapidly detect and/or identify the sequence to
which a double-stranded nucleic acid binding protein binds and/or identify and/or
detect a double-stranded nucleic acid binding protein, such as a transcription factor.
For example, the arrays can be used to evaluate the sequence requirements for a
particular transcription factor or even to identify a plurality of transcription factors
bound to the promoter of a gene of interest.

The arrays disclosed herein are arrangements of addressable locations on a
substrate, with each address containing a nucleic acid, such as an index probe. In
some embodiments, each address corresponds to a single type or class of nucleic
acid, such as a single index probe, though a particular index probe may be
redundantly contained at multiple addresses. A “microarray” is a miniaturized array
requiring microscopic examination for detection of hybridization. Larger
“macroarrays” allow each address to be recognizable by the naked human eye and,
and in some embodiments, a hybridization signal is detectable without additional
magnification. The addresses may be labeled, keved to a separate guide, or
otherwise identified by location.

In some embodiments, with reference to Fig. 3A, indexing array 300 is a
collection of separate indexing probes 110 attached to solid support 310 at array
addresses, for example array addresses A, B, C, D, E, F, G, H, etc. With reference
to Fig. 3B, indexing array 300 is contacted with a sample containing isolated
partially double-stranded nucleic acid probes 200 under conditions allowing for the
formation of hybridization complex 250 between the indexing probe 110 and
partially double-stranded nucleic acid probes 200 in the sample. A hybridization
signal from an individual address on the index array indicates that the index probe
hybridizes to a partially double-stranded nucleic acid probe within the sample and
identifies this partially double-stranded nucleic acid probe as one to which a double-

stranded protein is or was bound to. This system permits the simultaneous analysis
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1. 000 GCCCCgggg 91 AP-2al pha V$AP2ALPHA 01 24(-) 1.000

1. 000 ccccGEEEC 92 AP-2al pha V$SP1 @ 01 27(-) 1.000
wO23983418g9CECCGgg 93 Spl  Multiple partially PCT/US2008/064561

doubl e- stranded probes with 40 base pair

doubl e- stranded 5portions (20 base pair overlap

bet ween probes) are created by hybridizing two

synthetic oligos to cover this pronoter area both in

the forward and reverse direction, where O= forward

reading direction (relative to the gene) and

OB=backward readi ng direction. A single strand of the

doutif@-sapplg hyetra) @ﬁliﬂ?lé»hd%lbleﬁtréndﬁﬁ@s@elp acid REARRS 1 YA e
9 angdrofaklod (3 canl u-E@JJiOQde%ﬂfyStﬁQ Wl&Re Qécqulrements and/or double-

doubl e- stranded portion of probe for 130 to -31
SEQ strendyhbindme@yqigipg present in the sample The partially double-stranded

nucleic probes may be added to an array substrate in dry or liquid form, although
5 liquid form is typically preferred. Other compounds or substances may be added to

the array as well, such as buffers, stabilizers, reagents for detecting hybridization
signal, emulsifying agents, or preservatives. In some embodiments, as exemplified
by Fig. 3C, a double-stranded nucleic acid protein 260 is bound to the partially
double-stranded nucleic acid probe 200, thereby facilitating subsequent analysis of

10 the double-stranded binding protein, for example to identify the double-stranded
binding protein.

In certain examples, the indexing array includes one or more molecules or
samples occurring on the array a plurality of times (twice or more) to provide an
added feature to the indexing array, such as redundant activity or to provide internal

15  controls.

Indexing arrays may vary in structure, composition, and intended
functionality, and may be based on either a macroarray or a microarray format, or a
combination thereof. Such arrays can include, for example, at least 10, at least 25, at
least 50, at least 100, or more addresses, usually with a single type of nucleic acid at

20  each address.

Within an array, each arrayed nucleic acid is addressable, such that its
location may be reliably and consistently determined within the at least the two
dimensions of the array surface. Thus, ordered arrays allow assignment of the
location of each nucleic acid at the time it is placed within the array. Usually, an

25  array map or key is provided to correlate each address with the appropriate nucleic
acid. Ordered arrays are often arranged in a symmetrical grid pattern, but indexing
probes could be arranged in other patterns (for example, in radially distributed lines,
a “spokes and wheel” pattern, or ordered clusters). Addressable arrays can be
computer readable; a computer can be programmed to correlate a particular address

30  onthe array with information about the sample at that position, such as hybridization
or binding data, including signal intensity. In some exemplary computer readable

formats, the individual samples or molecules in the array are arranged regularly (for
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GGACGGGAGT CCGEGTCAAAGCGECCTGGTGIGC GECGCG 94 OF CYP1B2
GCGGECCTGGT GTGCGECECECCCCECCCCCCGCA GECCCC 95 OF CYP1B3
WEBSBLBRCCCCCAGGCCCCGCCCTGCCAGGTCGC GCTGC 96 EET/GY0dEd64561
GCCCTGCCAGGTCGCGCTGCCCTCCTTCTACCCAG TCCTT 97 OB CYP1B1
CGCGCCGCACACCAGGCCCCTTTGACCCGGACTCC CGTCC 98 OB CYPiB2
GGEGECCT GCGEEEEECEEEECECECCGCACACCA GBCCEC 99 OB CYP1B3

GCAGCGCGACCT GGCAGGECEEEECCTGCEEEEG GCGEEG 100 OB
CYP1B4 AAGGACTGGGTAGAAGGAGGECAGCGCGACCTGG CAGGEC 101
Tabl e 10: Sequence of doubl e-stranded portion of the

probe for -570 to -491 SEQ. I D NO . .
example, in a Cartesian grid pattern), which can be correlated to address information

by a computer.
An address within the array may be of any suitable shape and size. In some
embodiments, the nucleic acids are suspended in a liquid medium and contained
5 within square or rectangular wells on the array substrate. However, the nucleic acids
may be contained in regions that are essentially triangular, oval, circular, or
irregular. The overall shape of the array itself also may vary, though in some
embodiments it is substantially flat and rectangular, square, or even substantial
circular (such as ovoid) in shape.
10
Array Substrate
For an indexing array formed on a solid support, the solid support can be
formed from an organic polymer. Suitable materials for the solid support include,
but are not limited to: polypropylene, polyethylene, polybutylene, polyisobutylene,
15  polybutadiene, polyisoprene, polyvinylpyrrolidine, polytetrafluroethylene,
polyvinylidene difluroide, polyfluoroethylene-propylene, polyethylenevinyl alcohol,
polymethylpentene, polycholorotrifluoroethylene, polysulfornes, hydroxylated
biaxially oriented polypropylene, aminated biaxially oriented polypropylene,
thiolated biaxially oriented polypropylene, etyleneacrylic acid, thylene methacrylic
20 acid, and blends of copolymers thereof (see U.S. Patent No. 5,985,567). Other
examples of suitable substrates for the arrays disclosed herein include glass (such as
functionalized glass), Si, Ge, GaAs, GaP, Si0,, SiN4, modified silicon
nitrocellulose, polystyrene, polycarbonate, nylon, fiber, or combinations thereof.
Array substrates can be stiff and relatively inflexible (for example glass or a
25  supported membrane) or flexible (such as a polymer membrane). One commercially
available product line suitable for probe arrays described herein is the Microlite line
of MICROTITER® plates available from Dynex Technologies UK (Middlesex,
United Kingdom), such as the Microlite 1+ 96-well plate, or the 384 Microlitet+ 384-
well plate.
30 In general, suitable characteristics of the material that can be used to form
the solid support surface include: being amenable to surface activation such that

upon activation, the surface of the support is capable of covalently attaching a
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OF CYP1B8 TGTGIGCCCAAGCACTGICGEEECCCCEEEECEE GGGAGC

102 OF CYP1B9 GGGCCCCGEEECEEEEEAGCGECTACTTTTAGG
w@ADSTOBIL03 OF CYP1B10 PCT/US2008/064561

GCCTACTTTTAGGGATTCCTGATCTCGCCGCAAG AACTGG 104 OB

CYP1B8 GCTCCCCCGCCCCGEEECCCCGACAGTGCTTGEG CACACA 105

OB CYP1B9 AGGAATCCCTAAAAGTAGCCGCTCCCCCECCCCG GEECce

106 OB CYP1B10 CCAGTTCTTGCGGCGAGATCAGGAATCCCTAAAA

GITAGCC 107 Transcription factor binding is nonitored

as described in Exanples 1-7. Exanple 14

5Det erm nation of Transcription Factor Binding
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polypropylene material aminated via radio frequency plasma discharge. Such
materials are easily utilized for the attachment of nucleotide molecules. The amine
groups on the activated organic polymers are reactive with nucleotide molecules
20 such that the nucleotide molecules can be bound to the polymers. Other reactive
groups can also be used, such as carboxylated, hydroxylated, thiolated, or active

ester groups.

Array Formats

25 A wide variety of array formats can be employed in accordance with the
present disclosure. One example includes a linear array of indexing probe bands,
generally referred to in the art as a dipstick. Another suitable format includes a two-
dimensional pattern of discrete cells (such as 4096 squares in a 64 by 64 array). As
is appreciated by those skilled in the art, other array formats including, but not

30  limited to slot (rectangular) and circular arrays are equally suitable for use (see for
example U.S. Patent No. 5,981,185). In one example, the array is formed on a

polymer medium, which is a thread, membrane or film. An example of an organic
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Tabl e 11: Sequence of doubl e-stranded portion of the

probe for 36-bp region of EGFR pronoter SEQ I D NG
WO@ORRGFRIB 36- bp EGFR pronot er PCT/US2008/064561

GTCGGECGT CCGCCCGAGT CCCCECCTCECCGC CAACGCCA 108 OB

EGFR18 36-bp EGFR pronoter

TGGCGT TGGCGGCGAGGCGEEEGACTCEEECG GACGCCGAC 109 OF

EGFR19 nutated core sequence 36- bp EG-R pronoter

GTCGGCGTCCGCCCGAGTCTTTGTCTCGCCGC CAACGCCA 110 OB

EGFR19 nutated core sequence 36- bp EGFR prormter

TGGCGT TGGCGGCGAGACAAAGACTCCEGECG GACGCCGAC

Tab| ROlvIer msdiygeis e 8OProgygns Sé@@thﬁ‘é‘ﬁ%j%&“%?sﬁ 8 Hledﬁdqrﬁéabout 1

pr ohgil f@0ot fAeh)20 ¥bduebd il RitsuERe thiSEY IP NN not critical
EGFR20 vi t el | ogeni n- ERE GT GTCAGGTCACAGTGACCTG

ATCARAGTD ) vEple v eEaiRdp bigpd EXEDgeni n- ERE
AACT TTGAT AL GO SR P R A didcl e att BSincluded in a variety of

5  different types of formats. A “format” includes any format to which the solid
support can be affixed, such as microtiter plates, test tubes, inorganic sheets,
dipsticks, and the like. For example, when the solid support is a polypropylene
thread, one or more polypropylene threads can be affixed to a plastic dipstick-type
device; polypropylene membranes can be affixed to glass slides. The particular

10 format is, in and of itself, unimportant. All that is necessary is that the solid support
can be affixed thereto without affecting the functional behavior of the solid support
or any biopolymer absorbed thereon, and that the format (such as the dipstick or
slide) is stable to any materials into which the device is introduced (such as clinical
samples and hybridization solutions).

15 The arrays of the present disclosure can be prepared by a variety of
approaches. In one example, indexing probes are synthesized separately and then
attached to a solid support (see for example U.S. Patent No. 6,013,789). In another
example, sequences are synthesized directly onto the support to provide the desired
array (see for example U.S. Patent No. 5,554,501). Suitable methods for covalently

20 coupling indexing probes to a solid support and for directly synthesizing the
oligonucleotides on the support are known to those working in the field; a summary
of suitable methods can be found in Matson et al., Anal. Biochem. 217:306-10,
1994. In one example, the indexing probes are synthesized onto the support using
conventional chemical techniques for preparing oligonucleotides on solid supports

25  (such as PCT applications WO 85/01051 and WO 89/10977, or U.S. Patent No.
5,554,501).

A suitable array can be produced using automated means to synthesize
indexing probes in the cells of the array by laying down the precursors for the four
bases in a predetermined pattern. Briefly, a multiple-channel automated chemical

30  delivery system is employed to create indexing probe populations in parallel rows
(corresponding in number to the number of channels in the delivery system) across

the substrate. Following completion of oligonucleotide synthesis in a first direction,
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OF EGFR20 Mut at ed vi tel | ogeni n- ERE
GTCCAAAGTCAGAACACAGTGATTTG ATCA 114 OB EGFR20 Mut at ed
WO 2408114 18gENi N- ERE TGATCAAATCACTGTGITCTGACTTT QOBRACZUSDB8/064561
OF EGFR21 del eted vitell ogeni n- ERE
GTCCAAAGTCAGGTCACAGTGACCTG ATCA 116 OB EGFR21 del et ed
vitel | ogeni n- ERE TGATCAGGTCACTGTGACCTGACTTT GGAC 117
Tabl e 13: Sequence of doubl e-stranded portion of the
probe for ER beta ene -148 to -123 SEQ ID NO OF
ERB8 hal f ERE/ XRE CCACTTAGAGGTCACGCGCGGCGICG 118 OB
ERB8 hal f ERE/ XRE CGACGCCGCGCGTGACCTCTAAGIGG 119 . OF
ERBIhrindaifaeicandhan becpletrd AP dy o AciicErbenEpa cpgbwithin a

ERE/ XRfd (2°) set of rows that are now perpendicular to the first set. This process

creates a multiple-channel array whose intersection generates a plurality of discrete
cells.

5 The indexing probes can be bound to the polypropylene support by either the
3" end of the oligonucleotide or by the 5' end of the oligonucleotide. In one example,
the indexing probes are bound to the solid support by the 3' end. However, one of
skill in the art can determine whether the use of the 3' end or the 5' end of the
indexing probe is suitable for bonding to the solid support. In general, the internal

10 complementarity of an indexing probe in the region of the 3' end and the 5' end
determines binding to the support.

In particular examples, the indexing probes on the array include one or more
labels that permit detection of indexing probe:partially double-stranded nucleic acid
probe hybridization complexes.

15 Addresses in an array can be of arelatively large size, such as large enough
to permit detection of a hybridization signal without the assistance of a microscope
or other equipment. Thus, addresses can be as small as about 0.1 mm across, with a
separation of about the same distance. Alternatively, addresses can be about 0.5, 1,
2,3, 5,7, or 10 mm across, with a separation of a similar or different distance.

20  Larger addresses (larger than 10 mm across) are employed in certain embodiments.
The overall size of the array is generally correlated with size of the addresses (for
example, larger addresses will usually be found on larger arrays, while smaller
addresses can be found on smaller arrays). Such a correlation is not necessary,
however.

25 The arrays herein can be described by their densities (the number of
addresses in a certain specified surface area). For macroarrays, array density can be
about one address per square decimeter (or one address in a 10 cm by 10 cm region
of the array substrate) to about 50 addresses per square centimeter (50 targets within
a1l cm by 1 cm region of the substrate). For microarrays, array density will usually

30  be one or more addresses per square centimeter, for instance, about 50, about 100,
about 200, about 300, about 400, about 500, about 1000, about 1500, about 2,500, or

more addresses per square centimeter.
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OB ERBY9 nut at ed hal f CGACGCCGCGCGTAACAACTAAGTGG 121

ERE/ XRE Tabl e 14: Sequence of doubl e-stranded
w@erosilgis9nf the probe for CYPLBL 1B1/ ERE - 62 tBCFU82008/064561

SEQ ID NO OF 1Bl1 1B1/ERE - 69 to -39

CCTGCCAGGTCGCGCTGCCCTCCTTCTACC 122 OB 1B1 1B1/ERE - 69

to -39 GGTAGAAGGAGGGCAGCGCGACCTGGECAGG 123 1B1/ ERE

Mut at ed CCTGCtt GTTCGaGCTGCACTCCTTCTACC 124 1B1/ ERE

Mut at ed GGTAGAAGGAGTGCAGCTCGAACAAGCAGG 125 5Tabl e 15:

Sequence of doubl e-stranded portion of the probe for

EGFR22 Sp-1 , . . .
The use of the term “array” includes the arrays found in DNA microchip

technology. As one, non-limiting example, the probes could be contained on a DNA
microchip similar to the GENECHIP® products and related products commercially
available from Affymetrix, Inc. (Santa Clara, CA). Briefly, a DNA microchip
5 includes a miniaturized, high-density array of probes on a glass wafer substrate.

Particular probes are selected, and photolithographic masks are designed for use in a
process based on solid-phase chemical synthesis and photolithographic fabrication
techniques similar to those used in the semiconductor industry. The masks are used
to isolate chip exposure sites, and probes are chemically synthesized at these sites,

10 with each probe in an identified location within the array. After fabrication, the
array is ready for hybridization. The probe or the nucleic acid within the sample can
be labeled, such as with a fluorescent label and, after hybridization, the hybridization
signals can be detected and analyzed.

Methods for labeling nucleic acid molecules and proteins so that they can be

15  detected are well known. Examples of such labels include non-radiolabels and
radiolabels. Non-radiolabels include, but are not limited to enzymes,
chemiluminescent compounds, fluorophores, metal complexes, haptens, colorimetric
agents, dyes, or combinations thereof. Radiolabels include, but are not limited to,
12T and **S. Radioactive and fluorescent labeling methods, as well as other methods

20  known in the art, are suitable for use with the present disclosure.

The hybridization conditions are selected to permit discrimination between
matched and mismatched oligonucleotides. Hybridization conditions can be chosen
to correspond to those known to be suitable in standard procedures for hybridization
to filters and then optimized for use with the arrays of the disclosure. For example,

25  conditions suitable for hybridization of one type of target would be adjusted for the
use of other targets for the array. In particular, temperature is controlled to
substantially eliminate formation of duplexes between sequences other than exactly
complementary to indexing probe sequences. A variety of known hybridization
solvents can be employed, the choice being dependent on considerations known to

30  one of skill in the art (see U.S. Patent 5,981,185).
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SEQ ID NO OF EGFR22 Spl AGCTTATTCGATCGGGGCGGGGCCAGCG
126 OB EGFR22 Spl CGCTCGCCCCGCCCCGATCGAATAAGCT 127 OF
WESHRAE788p| +ER CGATCGGGEGCGEEECGAGC PCT/US2008/064561
AGTCAGGTCACAGTGACCTGA 128 OB EGFR23 Spl +ER
TCAGGTCACTGTGACCTGACTGCTCGCCCCG CCCCGATCG 129 OF
EGFR24 - Spl +ER CGATCTMAGGGACGAGC AGTCAGGTCACAGTGACCTGA
130 OB EGFR24 - Spl +ER TCAGGTCACTGTGACCTGACTGCTCGTCCCT
AAAAGATCG 131 OF EGFR25 Spl - ER cemceeeeoeeeece«ec
AGTCAct TCACAGTct CCTGA 132 OB EGFR25 Spl -
TCAGGAGACTGTGAAGT GACTGCCTCGECCCC GCCCCGATCG
EGFR26 - §prce mpmmmm@edﬂ@%@f@@@&emm@md

134 \ith the indexing probes present in the indexing array, the presence of the
hybridization complex can be analyzed, for example by detecting the complexes.
Detecting a hybridized complex in an array of oligonucleotide probes has
5  been previously described (see U.S. Patent No. 5,985,567). In one example,
detection includes detecting one or more labels present on the indexing probes, the
partially double-stranded nucleic acid probes sequences, or both. In particular
examples, developing includes applying a buffer. In one example, the buffer is
sodium saline citrate, sodium saline phosphate, tetramethylammonium chloride,

10 sodium saline citrate in ethylenediaminetetra-acetic, sodium saline citrate in sodium
dodecyl sulfate, sodium saline phosphate in ethylenediaminetetra-acetic, sodium
saline phosphate in sodium dodecyl sulfate, tetramethylammonium chloride in
ethylenediaminetetra-acetic, tetramethylammonium chloride in sodium dodecyl
sulfate, or combinations thereof. However, other suitable buffer solutions can also

15  beused.

Detection can further include treating the hybridized complex with a
conjugating solution to effect conjugation or coupling of the hybridized complex
with the detection label, and treating the conjugated, hybridized complex with a
detection reagent. In one example, the conjugating solution includes streptavidin

20  alkaline phosphatase, avidin alkaline phosphatase, or horseradish peroxidase.
Specific, non-limiting examples of conjugating solutions include streptavidin
alkaline phosphatase, avidin alkaline phosphatase, or horseradish peroxidase. The
conjugated, hybridized complex can be treated with a detection reagent. In one
example, the detection reagent includes enzyme-labeled fluorescence reagents or

25  calorimetric reagents. In one specific non-limiting example, the detection reagent is
enzyme-labeled fluorescence reagent (ELF) from Molecular Probes, Inc. (Eugene,
OR). The hybridized complex can then be placed on a detection device, such as an
ultraviolet (UV) transilluminator. The signal is developed and the increased signal
intensity can be recorded with a recording device, such as a charge coupled device

30 (CCD) camera (manufactured by Photometrics, Inc. of Tucson, AZ). In particular

examples, these steps are not performed when fluorophores or radiolabels are used.
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OB EGFR26 - Spl - ER TCAGGAGACTGTGAAGTGACTGCTCGTCCC
TAAAAGATCG 135 Exanple 15 Exenpl ary

wo pabes4Beguences and | ndexi ng Probes Tabl e 16:PCT/US2008/064561
Exenpl ary i ndexi ng sequences and i ndexi ng probes.
I ndex sequence Ui nique tage | abeling SEQ I D NO
I ndexi ng probe TTG TAT AGI TTG AGG GAT GCT ATG T
ut2(uniq ue tagl) 136 ACA TAG CAT CCC TCA AAC TAT ACA
A 231 TTT TTT GAC TAG ACC ATT CAA AGC T ut3 137 AGC
TTT GAA TGG TCT AGI CAA AAA A

10

15

20

25

30

Kits

The nucleic acid probes (such as the partially double-stranded probes and
indexing probes) disclosed herein can be supplied in the form of a kit for use in the
identification of double-stranded binding proteins, binding sites for such proteins
and for the screening of agents that modulate such binding amongst other uses,
including kits for any of the arrays described above. In such a kit, an appropriate
amount of one or more of the nucleic acid probes is provided in one or more
containers or held on a substrate. In such a kit, an appropriate amount of one or
more of the nucleic acid probes is provided in one or more containers or held on a
substrate. A nucleic acid probe and/or primer can be provided suspended in an
aqueous solution or as a freeze-dried or lyophilized powder, for instance. The
container(s) in which the nucleic acid(s) are supplied can be any conventional
container that is capable of holding the supplied form, for instance, microfuge tubes,
ampoules, or bottles. The kits can include either labeled or unlabeled nucleic acid
probes.

The disclosed kits include at least one partially double-stranded nucleic acid
probe and an indexing probe with a single-stranded nucleic acid sequence
complementary to the unique index sequence present in single-stranded region of the
partially double-stranded nucleic acid probe. In particular examples, the indexing
probes are immobilized on solid support for example attached to an array, such as a
microarray.

The kit can further include one or more of a buffer solution, a conjugating
solution for developing the signal of interest, or a detection reagent for detecting the
signal of interest, each in separate packaging, such as a container. In another
example, the kit includes a plurality of different partially double-stranded nucleic
acids probes each with a unique indexing sequence and a plurality of indexing
probes capable of hybridizing to the unique indexing sequence. A kit can contain
more than one different probe, such as atleast 2, 3,4,5,6,7,8,9,10, 11,12, 13, 14,
15, 20, 25, 50, 100, or more probes.

Kits also are provided that contain reagents to detect hybridization

complexes formed between partially double-stranded nucleic acid probes and the
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232 GIT ATC CCA ACT TCG AAT CTC ATT T ut4 138 AAA TGA
AA

GAT TCG AAG TTG GGA T

C 233 ATG CCT TAG GAG AAT TGT

wazomsBI7BI ut5 139 AAA CAA AAC AAT TCT CCT AA@ZBS2D08/064561
234 AGC CAA ATC TTA TCC TGA ATG TAG A ut6 140 TCT ACA
TTC AGG ATA AGA TTT GEC T 235 ATA ATT GIG TAG CCC CTT
TTC TTT G U7 141 CAA AGA AAA GGG GCT ACA CAA TTA T

236

10
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20

25

30

indexing probe, for example when the indexing probe is arrayed in an indexing
array. These kits can each include instructions, for instance instructions that provide
calibration curves or charts to compare with the determined (such as experimentally
measured) values.

The probes provided with the kits can be labeled, for example, with a
radioactive isotope, enzyme substrate, co-factor, ligand, chemiluminescent or
fluorescent agent, hapten, or enzyme.

The container(s) in which the oligonucleotide(s) are supplied can be any
conventional container that is capable of holding the supplied form, for instance,
microfuge tubes, ampoules, or bottles. In some applications, the probes are provided
in pre-measured single use amounts in individual, typically disposable, tubes, or
equivalent containers.

Additional components in some kits include instructions for carrying out the
assay. Instructions permit the tester to determine whether expression levels are
elevated, reduced, or unchanged in comparison to a control sample. Reaction
vessels and auxiliary reagents, such as chromogens, buffers, enzymes, etc., can also
be included in the kits.

The instructions can include directions for obtaining a sample, processing the
sample, preparing the probes, and/or contacting each probe with an aliquot of the
sample. In certain embodiments, the kit includes an apparatus for separating the
different probes, such as individual containers (for example, microtubules) or an
array substrate (such as, a 96-well or 384-well microtiter plate). In particular
embodiments, the kit includes prepackaged probes, such as probes suspended in
suitable medium in individual containers (for example, individually sealed
EPPENDORF® tubes) or the wells of an array substrate (for example, a 96-well
microtiter plate sealed with a protective plastic film). In other particular
embodiments, the kit includes equipment, reagents, and instructions for extracting
and/or purifying nucleotides from a sample. Kits can also include the reagent for

making a nuclear extract
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ATG ATT CAA AAC CAT TTC TTC AGG T Ut 8 142 ACC TGA AGA

AAT GOT TTT GAA TCA T 237 TTA AAC ATT GIG TGI TAA CAC
W@IBsM418Y 143 ACA GGI GIT AAC ACA CAA TGI TTAPAI/BSB08/064561

GGI TCA TAG ATG GIC AGI TTT GIA C Ut 10 144 GTA CAA AAC

TGA CCA TCT ATG AAC C 239 AGI GIT CCC AAT CTG AAA TTC

AAA A Ul 145 TTT TGA ATT TCA GAT TGG GAA CAC T 240

GIC CTG TTA TTC
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Synthesis of Oligonucleotide Primers and Probes

Methods for the synthesis of oligonucleotides are well known to those of
ordinary skill in the art; such methods can be used to produce probes for the
disclosed methods. The most common method for in vitro oligonucleotide synthesis
is the phosphoramidite method, formulated by Letsinger and further developed by
Caruthers (Caruthers et al., Chemical synthesis of deoxyoligonucleotides, in Methods
Enzymol. 154:287-313, 1987). This is a non-aqueous, solid phase reaction carried
out in a stepwise manner, wherein a single nucleotide (or modified nucleotide) is
added to a growing oligonucleotide. The individual nucleotides are added in the
form of reactive 3°-phosphoramidite derivatives. See also, Gait (Ed.),
Oligonucleotide Synthesis. A practical approach, IRL Press, 1984.

In general, the synthesis reactions proceed as follows: A dimethoxytrityl or
equivalent protecting group at the 5° end of the growing oligonucleotide chain is
removed by acid treatment. (The growing chain is anchored by its 3° end to a solid
support, such as a silicon bead.) The newly liberated 5° end of the oligonucleotide
chain is coupled to the 3°-phosphoramidite derivative of the next deoxynucleoside to
be added to the chain, using the coupling agent tetrazole. The coupling reaction
usually proceeds at an efficiency of approximately 99%; any remaining unreacted 5’
ends are capped by acetylation so as to block extension in subsequent couplings.
Finally, the phosphite triester group produced by the coupling step is oxidized to the
phosphotriester, yielding a chain that has been lengthened by one nucleotide residue.
This process is repeated, adding one residue per cycle. See, for example, U.S.
Patent Nos. 4,415,732, 4,458,066, 4,500,707, 4,973,679, and 5,132,418.
Oligonucleotide synthesizers that employ this or similar methods are available
commercially (for example, the PolyPlex oligonucleotide synthesizer from Gene
Machines, San Carlos, CA). In addition, many companies will perform such
synthesis (for example, Sigma-Genosys, The Woodlands, TX; Qiagen Operon,
Alameda, CA; Integrated DNA Technologies, Coralville, IA; and TriLink
BioTechnologies, San Diego, CA).

The following examples are provided to illustrate particular features of

certain embodiments. However, the particular features described below should not
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TGA CTA CAG TTC T Ut 12 146 AGA ACT GIA GIC AGA ATA ACA

GGA C 241 CTG GAG TTA CAG TTT TCA ATC TGl C Ut 13 147
W@R2ESAMBIIT TG AAA ACT GTA ACT CCA G 242 AAG CTAPCXBEGS20A%0064561

CAG TAA TTA GAT G Ut 14 148 CAT CTA ATT ACT GGT ACC GTA

GCT T 243 TTG GAC ACT ATC TTG ATC AGA AGA G Ut 15 149

CTC TTC TGA TCA AGA TAG TGI CCA A 244 TCC ATG CAC ATT

TAC AAT ATT GAG G

be construed as limitations on the scope of the disclosure, but rather as examples

from which equivalents will be recognized by those of ordinary skill in the art.

EXAMPLES
5 Example 1
Design of Exemplary Partially Double-Stranded Probes
Oligos can be synthesized from Integrated DNA Technologies, Inc. or other

commercial services. With reference to Fig. 1A, partially double-stranded nucleic
acid probe 200 can be constructed from two oligos 220, 215, which are hybridized

10 together to form a partially double-stranded probe. The first oligo 220 includes two
sequences 115, 120. The second oligo 215 includes sequence 125, which is
complimentary to the first sequence 115 on the first oligo 220. A third oligo 110,
the indexing probe, includes a sequence 130, which is complimentary to the second
sequence 120 of the first oligo 220. The first sequence 115 of the first oligo 220 can

15 contain any number of double-stranded DNA protein binding sites, from none to
many (such as at least 1, at least 2, at least 3, at least 4, at least 5, at least 6, at least
7, at least 8, at least 9, at least 10, or more binding sites, for example 1-10, 1-5, 1-3,
1-2 or even 1 binding site). These can be mutated (for example disabled) form.
Hybridizing first oligo 220 to second oligo 215 creates partially double-stranded

20 nucleic acid probe 200 to which the nuclear proteins will bind and can be indexed by
third oligo 110. Index sequence 120 typically is about 8 to 50 nucleotides in length.

With reference to Fig. 1B and 1C, a detectable agent can be incorporated into

the first oligo 220. The labeling can be at the 5° end, 3” end or anywhere in first
oligo 220, for example Cy5 labeling on the 5° end of the first oligo 220. Equal

25  amounts of the first oligo 220 and the second oligo 215 are mixed and hybridized,
for example in about 10 mM to about 200 mM NaCl (such as about 100 mM NaCl),
for example by heating to about 75°C to about 95°C (such as about 95 °C) for a
period of time, such as about 1 minute to about 1 hour (such as about 30 minutes),
then placing at room temperature for a period of time, such as about 1 minute or

30  longer, for example about 30 minutes.
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Ut 16 150 CCT CAA TAT TGI AAA TGI GCA TGG A 245 GIT TTA
GIT CCG TTC TCG TTT TCT T Ut17 151 AAG AAA ACG AGA ACG
W@R2WSTTRINAA C 246 CCT AGA AAA ATA GGG CTG GATPCITTSA08/064561

Ut 18 152 TAA GAT CCA GCC CTA TTT TTC TAG C 247 CAT
ATT GAT TGG TGA AAT TGG TGG T Ut 19 153 ACC ACC AAT TTC
ACC AAT CAA TAT G 248 AAG TTG TTT GAG

10

15

20

25

30

Example 2
Construction of Exemplary Indexing Arrays
With reference to Fig. 3A, indexing probes 110 are printed onto solid support
310 (for example a glass slide), such as indexing array 300. Indexing probes 110
can be amino-modified during synthesis. In addition to the amino-modification, a
short linker (for example a nucleotide or other linker, such as a linker greater than
about 1 A in length) can be attached, for example to the end of the probe. Indexing
probes 110 can be resuspended at about 50 uM in a 1x solution of commercial
spotting buffer (TeleChem, Sunnyvale,CA) and are deposited at between about 1
and about 2 nanoliters in a spot onto an aldehyde slide (Schott NA, Elmsford, NY).
Indexing probes 110 are printed in 2 ul aliquots onto Nexterion AL Slides (Schott)
using a PixSys 5500XL microarray printer (Genomic Solutions). After spotting,
indexing array 300 is placed in a dark dessicator overnight to facilitate the covalent
attachment of indexing probes 110 to the slide via the amino modifications. The
linker is believed to hold indexing probes 110 a short distance away from the
surface, which is believed to improve accessibility to indexing probes 110. This

methodology is standard protocol for a number of arrays.

Example 3
Preparation of Nuclear Extracts

Nuclear extracts from tissue samples are prepared according to the method
described by Dignam (Nucleic Acids Res. 11(5):1475-89, 1983). Although the
methods are described for tissue samples, one of ordinary skill in the art will
recognize that similar methods can be used to generate nuclear extracts form other
samples. Briefly, cultured cells are harvested from cell culture media by
centrifugation at 4°C for 10 min at 500g. Pelleted cells are then suspended in five
volumes of 4°C phosphate buffered saline and collected by centrifugation as above.
The cells are suspended in five packed cell pellet volumes of buffer A (10 mM
HEPES (pH 7.9 at 4°C), 1.5 mM MgCl,, 10 mM KCl and 0.5 mM DTT) and
allowed to stand for 10 min. The cells are collected by centrifugation as before and
suspended in two packed cell pellet volumes of buffer B (0.3 M HEPES (pH7.9 at
4°C), 30 mM MgCl,, 1.4 M KCI) and lysed by 10 strokes of a Kontes all glass
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GCA AAT TAA CTG T U 20 154 ACA GIT AAT TTG CCT CAA ACA

ACT T 249 TCT ATT GAA TTC GGA ACT GIC CTT T Ut21 155
WOZWSBIERILCAG TTC CGA ATT CAA TAG A 250 AAA CCCrAIZUS2008/064561

CGA ATA AAG CAA A Ut 22 156 TTT GCT TTA TTC GAA AAG AGG

CIT T 251 AAT TGI TTT GIT TCA CAA AAG CTG G U 23 157

CCA CCT TTT GIG AAA CAA AAC AAT T 252 CGA TCT TTT GAT

ATG CTG TTT CAC A

Dounce homogenizer (B type pestle). The homogenate is checked microscopically
for cell lysis and centrifuged for 10 minutes at 800g to pellet nuclei. The pellet is
subjected to a second centrifugation for 10 min at 25000 g to remove residual
cytoplasmic material and this pellet is designated as crude nuclei. These crude
5 nuclei are re-suspended in 3 ml of buffer C (20 mM HEPES (pH7.9 at 4 °C), 25%

glycerol, 0.42 M NaCl, 1.5 mM MgCl,, 0.2 mM EDTA, 0.5 mM PMSF and 0.5 mM
DTT) per 10° cells with a Kontes all glass Dounce homogenizer (10 strokes with a
type B pestle). The resulting suspension is stirred gently with a magnetic stirring
bar for 30 min and then centrifuged for 30 min at 25,000 g. The resulting clear

10 supernatant is dialyze against 50 volumes of buffer D (20 mM HEPES (pH7.9 at 4
°C), 20% glycerol, 0.1 M KCI, 0.2 mM EDTA, 0.5 mM PMSF and 0.5 mM DTT)
for five hours. The dialysate is centrifuged at 25,000 g for 20 min and the resulting

precipitate discarded. The supernatant (nuclear extract) is recovered for analysis.

15 Example 4
Binding of Partially Double-stranded Nucleic acid Probes to Nuclear Protein
Double-stranded nucleic acid binding protein and partially double-stranded
nucleic acid probe binding is performed according to the protocol of Truter ef al. (J.
Biol. Chem. 267: 25389-25395) with slight modifications. Briefly, a fluorescent
20  labeled partially double-stranded nucleic acid probe is incubated with 1-10 ug
nuclear protein extract at 4°C, 16°C, or 37°C for 30 minutes in a 25ul reaction
volume containing 0.01 M Tris, pH 7.5, 0.08 M NaCl, 4% glycerol, 0.01 M f-
mercaptoethanol, 5 mM MgCl, 20 mM ZnCl,, and 2.5 mM CaCl..

25 Example 5
Separation of DNA/protein Complex from Unbound Probes
After the incubation as exemplified in Example 4, samples are layered onto a
5-15% polyacrylamide gel in 0.25 X TBE buffer, and electrophoresed at 25 mA for
10-30 minutes at 4°C. The double-stranded nucleic acid binding protein/partially
30  double-stranded nucleic acid probe complex is separated from unbound fluorescent

labeled DNA. The gel containing double-stranded nucleic acid binding
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Ut 24 158 TGT GAA ACA GCA TAT CAA AAG ATC G 253 GIT GGT
TGI CAG TGA ACA ATA ACT T Ut25 159 AAG TTA TTG TTC ACT
W@RESMBILCAA C 254 TTA TTT TTG TAC ATG TTC GCEPJIAISI808/064561
Ut 26 160 CAC ACC CGA ACA TGT ACA AAA ATA A 255 AAT ATA
TTG ACA TTG GAG CCC TCA A Ut 27 161 TTG AGG GCT CCA ATG
TCA ATA TAT T 256 ATA AGA AGC TGG CGA TCT TTT GAT A

Ut 28

protein/partially double-stranded nucleic acid probe complex is identified and cut

and the fluorescent labeled DNA is extracted with QIAQUICK® Gel Extraction Kit.

Example 6
5 Hybridization of the DNA from the DNA/protein Complex to Indexing Array
Slides containing indexing probes are prehybridized prior to use by
incubating in 5X SSC/0.1% SDS / 2% RNase-free BSA for 1 hour, followed by
sequential washing in 0.5X SSC/0.1% SDS, 0.06X SSC/0.1% SDS and 0.06X SSC.
Fluorescently-labeled partially double-stranded nucleic acid probe is suspended in
10 5X SSC/0.1% SDS. Hybridization is done at a designated temperature- typically
25°C, 40°C, and /or 55°C in a Boekel InSlide Out Microarray Hybridization
chamber. Incubations range from 5 minutes to 18 hours, depending upon the
application.
Following hybridization, slides are washed with 0.5X SSC/0.1% SDS, 0.06X
15 SSC/0.1% SDS and 0.06X SSC. Slides are then dried by spinning in a table top
centrifuge for 10 minutes at 1000 rpm. Slides are scanned at 100% laser power in a
PerkinElmer ScanArray 4000XL microarray scanner. Each slide is scanned at
several levels of photomultiplier gain - 40%, 45%, 50%, and 75%, followed by a
rescan at 40% to give an estimate of photobleaching. Each scan generates a 16-bit
20  TIFF image. Images are quantitated using ImaGene (Biodiscovery), which assigns a

mean pixel value to each probe based upon proprietary segmentation algorithms.

Example 7
Signal Scanning, Processing and Analysis

25 Signals are scanned at 5 um resolution using a ScanArray 4000
(PerkinElmer, Boston, MA). The output from imaging is a 16 bit tif image for each
dye used in the process, up to three. Image analysis is accomplished with ImaGene
(BioDiscovery, El Segundo, CA). Briefly, the perimeter of each "spot" is
determined by supervised analysis using the built-in algorithms. After the

30 perimeters are determined for all "spots", the average intensity of the pixels within

the perimeter is calculated, along with a measure of the local background.

-75 -



162 TAT CAA AAG ATC GCC AGC TTC TTA T 257 GCT TAG GIC

CTT TTG TAG TCC ATA A Ut 29 163 TTA TGG ACT ACA AAA GGA
W@DSAMBILC 258 CCT TCT CAA TCC CAT TAT GGG TAAPJT/USRI08/064561

164 ATT ACC CAT AAT GGG ATT GAG AAG G 259 GTIG CAT TAA

GIC AAC AAA TCC CTA G Ut31 165 CTA GGG ATT TGI TGA CIT

AAT GCA C 260 TCC ACT TCT GGI' ATA ATT GIG TAG C Ut 32

166

Example 8
Gel Shift Analysis of NF-kB Binding to Partially
Double-stranded Nucleic acid Probes
Partially double-stranded nucleic acid probes YZ5, YZ6, YZ7, and YZ8 were
5  generated as follows. Partially double-stranded nucleic acid probe YZ5 (CGT GGA
ATT TCC TCT GTT GTA TAG TTT GAG GGA TGC TAT GT, SEQ ID NO:3)
was selected to contain the canonical binding site of the transcription factor NF-kB
taken from the promoter region of IL8, (located -83 to —68 upstream from the
transcription start site, of IL8) and was 5 labeled with fluorescent dye IR Dye 700
10 (Mori and Oishi, ef al. Infect Immun. 67(8):3872-8, 1999). The unique index
sequence UT2 (see table 16) was included at the 3” end of YZ5. Partially double-
stranded nucleic acid probe YZ6 (CGT TAA CTT TCC TCT GTT GTA TAGTTT
GAG GGA TGC TAT GT, SEQ ID NO:4) was constructed in a similar fashion to
YZ5 but contains a mutation in the NF-kB binding site and thus should not bind NF-
15  kB. It was not labeled with fluorescent dye. This non-competitive mutated probe
should not bind the NF-kB and thus it should not decrease the signal from NF-kB
specific binding. Partially double-stranded nucleic acid probe YZ7 (AGC TTC
AGA GGG GAC TTT CCG AGA GGT TTT TTG ACT AGA CCA TTC AAA
GCT, SEQ ID NO:5) contained a slightly different but naturally occurring NF-kB
20 binding site. It was also labeled with a fluorescent dye IR Dye 700 at its 5° end.
The unique single strand index sequence UT3 was included at the 3° end of YZ7.
Partially double-stranded nucleic acid probe YZ8 (AGC TTC AGA GGG GAC
TAA ACG AGA GGT TTT TTG ACT AGA CCA TTC AAA GCT, SEQ ID NO:6)
is similar to YZ7 but contains a mutated core sequence and was not labeled with
25  fluorescent dye.
The partially double-stranded nucleic acid probes were mixed with NF-kB
(NFkb65 obtained from Panomics) and subjected to polyacrylamide gel
electrophoresis. The gels were imaged, the results of which are shown in Fig. 6.
With reference to Fig. 6, recombinant NFkb65 binds to the YZ5 and YZ7 partially
30  double-stranded nucleic acid probes that contain the NFkb binding sequence, see
lanes 2 and 5. In addition, the addition of unlabeled mutated partially double-

stranded nucleic acid probe (100:1) had no impact on the binding, see lanes 3 and 6.
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GCT ACA CAA TTA TAC CAG AAG TGG A 261 TTT TTC CCC CAT

GIA TAC CTT TCA T U 33 167 ATG AAA GGT ATA CAT GGG GGA
WOZASMBEY CTA CTT TTT AAG CGA GGA AGT CTG A WrGHUIRBS/064561

TCA GAC TTC CTC GCT TAA AAA GTA G 263 CCT CTT ACA ATT

CCA TTA GCT CTG T Ut 35 169 ACA GAG CTA ATG GAA TTG TAA

GAG G 264 TGI GIT ATA AGC TAG GAG AAT CCC T U 36 170

AGG GAT TCT CCT

This result demonstrates that the transcription factor bound partially double-stranded
nucleic acid probes can be separated by gel electrophoresis. This further

demonstrates the sequence discrimination of transcription factors.

5 Example 9
Gel Shift Analysis of ER alpha Binding to Partially
Double-stranded Nucleic acid Probes
Partially double-stranded nucleic acid probes YZ11, YZ12, and YZ13 were

generated as follows. Partially double-stranded nucleic acid probe YZ11 (GTC

10  CAA AGT CAG GTC ACA GTG ACC TGA TCA AAG TTA TGC CTT AGG
AGA ATT GTT TTG TTT, SEQ ID NO:7) was selected to contain the canonical
binding site of the transcription factor Estrogen Receptor Alpha (ER Alpha) and was
5’ labeled with fluorescent dye IR Dye 700. The unique index sequence UTS5 (see
table 16) was included at the 3° end of YZ11. Partially double-stranded nucleic acid

15  probe YZ12 (GTC CAA AGT CAG AAC ACA GTG ATT TGA TCAA TGC CTT
AGG AGA ATT GTT TTG TTT, SEQ ID NO:8) was constructed in a similar
fashion to YZ11 but contains a mutation in the ER Alpha binding. It was not
labeled with fluorescent dye. Partially double-stranded nucleic acid probe YZ13
(GTC CAA AGT CAG GTC ACA GTG ACC TGA TCAA TGC CTT AGG AGA

20  ATT GTTTTG TTT, SEQ ID NO:9) is the same as YZ11 except it is unlabeled and
the core sequence has been deleted. The partially double-stranded nucleic acid
probe were mixed with ER Alpha (Invitrogen) and E2 and subjected to
polyacrylamide gel electrophoresis. The gels were imaged, the results of which are
shown in Fig. 7. With reference to Fig. 7 recombinant ER Alpha (Invitrogen) is able

25  to bind to the YZ11 partially double-stranded nucleic acid probe that included an ER
Alpha binding sequence, see lane 2 and lane 3. In addition, the addition of
unlabeled mutated partially double-stranded nucleic acid probes (100:1) (lane 5) or
deleted motif partially double-stranded nucleic acid probe (lane 6) had no impact on
the binding. Adding antibody increased mass and resulted in a supershift (lane 4).

30  This result demonstrates that the transcription factor bound partially double-stranded
nucleic acid probes can be separated by gel electrophoresis. This further

demonstrates the sequence discrimination of transcription factors.
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AGC TTA TAA CAC A 265 TTT TTC CTA ATT GGG GGI' TTC TCT

T Ut37 171 AAG AGA AAC CCC CAA TTA GGA AAA A 266 TAA
W@ENSTABIBCGA AAC CAT AAA GCT T Ut 38 172 AAG CTHCTAI20@KAT64561

TTC CTT GAG GIT A 267 TTG TAG TCC ATA AGC ATG GIG ATT

T U39 173 AAA TCA CCA TGC TTA TGG ACT ACA A 268 ACA

TTT TCC CAA GCA CAT ATC CTA T Ut 40 174 ATA GGA TAT GIG

CTT GG AAA ATG T

Example 10
Gel Shift Analysis of Sp-1 Protein Binding to Partially
Double-stranded Nucleic acid Probes
5 Partially double-stranded nucleic acid probes YZ9 and YZ10 were generated

as follows. Partially double-stranded nucleic acid probe YZ9 (ATT CGA TCG
GGG CGG GGC GAG CGT TAT CCC AACTTC GAA TCT CAT TT, SEQ ID
NO:10) includes a Sp-1 binding site. It was labeled with fluorescence dye IR Dye
700 at its 5° end. A unique tag (UT4, see table 16) was included at the 3” end of

10 YZ9. Partially double-stranded nucleic acid probe YZ10
(ATTCGATCGGGaaaGGGCGAGCGT TAT CCC AAC TTC GAA TCT CAT TT,
SEQ ID NO:11) is similar to YZ10 but contained a mutated Sp-1 binding motif. It
was not labeled with fluorescent dye. The partially double-stranded nucleic acid
probe were mixed with SP-1 (Promega) and subjected to polyacrylamide gel

15  electrophoresis. The gels were imaged, the results of which are shown in Fig. 8.
With reference to Fig. 8 recombinant SP-1 is able to bind to the YZ9 partially
double-stranded nucleic acid probe that included the SP-1 binding sequence, see
lane 3. In addition the addition of unlabeled mutated partially double-stranded
nucleic acid probes (100:1) (lane 2) had no impact on the binding. This result

20  demonstrates that the transcription factor bound partially double-stranded nucleic
acid probes can be separated by gel electrophoresis. This further demonstrates the

sequence discrimination of transcription factors.

Example 11
25 Determination of Transcription Factor Binding Sites in the Epidermal Growth
Factor Receptor Promoter.

This example describes the determination of transcription factor binding sites
present in the promoter region of the Homo sapiens epidermal growth factor
receptor (EGFR) gene.

30 The EGFR gene promoter region (GENBANK® accession no. NM_005228
Promoter Database 37724) location from -190 to 169 relative to transcription start

site (TSS) was selected. The following sequence was retrieved from the
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269 AAC GCT TCA ACT CAG TCT AGA TTT T Ut41 175 AAA ATC

TAG ACT GAG TTG AAG CGT T 270 GIG CCA AAT GTA GGA
WOTBSAMYBINAG A Ut 42 176 TCT TAT TCA CTC CTA CAICTIUS20@KMH64561

C 271 GIG TAC TAT AAG GCT AGI ACC TGC T WUt43 177 ACGC

AGG TAC TAG CCT TAT AGI ACA C 272 AAG AAA CAA GCG ACA

AAA GCA ATA A Ut44 178 TTA TTG CTIT TTG

Transcriptional Regulatory Element Database maintained by the Michael Zhang
Laboratory, Cold Spring Harbor Laboratory.
CCTCGCATTCTCCTCCTCCTCTGCTCCTCCCGATCCCTCCTCCGCCGCCTG
GTCCCTCCTCCTCCCGCCCTGCCTCCCCGCGCCTCGGCCCGCGCGAGCTA
5 GACGTCCGGGCAGCCCCCGGCGCAGCGCGGCCGCAGCAGCCTCCGCCCC
CCGCACGGTGTGAGCGCCCGACGCGGCCGAGGCGGCCGGAGTCCCGAGC
TAGCCCCGGCGGCCGCCGCCGCCCAGACCGGACGACAGGCCACCTCGTC
GGCGTCCGCCCGAGTCCCCGCCTCGCCGCCAACGCCACAACCACCGCGC
ACGGCCCCCTGACTCCGTCCAGTATTGATCGGGAGAGCCGGAGCGAGCT
10 CTTCGGGGAGCAGC (SEQ ID NO:12)
The sequence is analyzed with Match program of TRANSFAC® database to
identify putative transcription factor binding sites in promoter region. The predicted
sites for transcription factor binding are shown in Table 1.

Table 1: TRANSFAC® identified putative transcription factor binding sites

matrix identifier | Position | core | Matrix | Sequence SEQ | factor
(strand | Match | match | (always the (+)- ID name
strand is shown) NO:
V$SPZ1 01 29 () 1.000 | 0.965 | cccgatcCCTCCtcc | 13 Spzl
VSETF_Q6 42 () [1.000 [ 1.000 | CCGCCgc 14 | ETF
V$ZF5 B 89(+) 0888 |0.849 | cccgegCGAGCta | 15 ZF5
V$CETS1P54 01 [ 102 (-) | 1.000 | 0.968 | gaceTCCGGg 16 | c-Ets-
1(p54)
V$ZF5 B 124 (-) [ 1.000 | 0918 | caGCGCGgccgea | 17 ZF5
VSETF Q6 212(-) | 1.000 | 1.000 | CCGCCgc 18 | ETF
VSETF Q6 215(-) | 1.000 | 1.000 | CCGCCgc 19 |ETF
VS$EGR1 01 274 (-) [0.900 |0.874 | ccgCCAACgcca 20 Egr-1
V$CDPCRI1 01 320 (+) | 0929 | 0.946 | tATTGAtcgg 21 CDP
CR1
V$ZF5 B 335(+) | 0.888 | 0.855 | ccggagCGAGCtc |22 ZF5
V$ZF5 B 338 () [0.864 | 0.855 | gaGCGAGctcttc 23 ZF5

15
Multiple partially double-stranded probes with 40 base pair double-stranded
portions (20 base pair overlap between probes) are created by hybridizing two
synthetic oligos to cover this promoter area both in the forward and reverse
direction, where OF= forward reading direction (relative to the gene) and
20  OB=backward reading direction. A single strand of the double-stranded portion of
the probe is shown in Table 2 and Table 3.
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TCG CTT GIT TCT T 273 AGC AGI TTA CAC AGG ACT GIT TTA

T Ut45 179 ATA AAA CAG TCC TGI GTA AAC TGC T 274 GIA
W@HOSTABIT TC TCA GAA ATA AAG A Ut 46 180 TCT TTRCTUI2008G64561

AGA ACT GGC GTA C 275 AAT CCT TCA GCT AAA GTA ACA GAG

C U447 181 GCT CTG TTA CIT TAG CTG AAG GATT 276 CTG

AGG TCT AGG GAC AAT AAG TAC A Ut 48 182 TGI ACT TAT TGI

CCC TAG ACC TCA G

Table 2: Sequence of the forward reading double-stranded portion of the

probe.

SEQ

ID

NO:
OF_EGFR1 | CCTCGCATTCTCCTCCTCCTCTGCTCCTCCCGATCCC |24
OF_EGFR2 EggCTCCTCCCGATCCCTCCTCCGCCGCCTGGTCCCT 25
OF_EGFR3 gggGCCGCCTGGTCCCTCCTCCTCCCGCCCTGCCTCC 26
OF_EGFR4 gg'(lj]CCCGCCCTGCCTCCCCGCGCCTCGGCCCGCGCG 27
OF_EGFR5 égggTCGGCCCGCGCGAGCTAGACGTCCGGGCAGCC 28
OF_EGFR6 iE}CA(éGTCCGGGCAGCCCCCGGCGCAGCGC GGCCGC |29
OF_EGFR7 é(C}(C}égGCGCGGCCGCAGCAGCCTCCGCCCCCCGCAC 30
OF_EGFRS (C}S'ITSCGCCCCCCGCACGGTGTGAGCGCCCGACGCGG 31
OF_EGFR9 g(c}(/iécGCCCGACGCGGCCGAGGCGGCCGGAGTCCC 32
OF_EGFRI10 gé(c}(c}gccGGAGTCCCGAGCTAGCCCCGGC GGCCGC | 33
OF_EGFRI11 iggg(C}CGGCGGCCGCCGCCGCCCAGACCGGACGAC 34
OF_EGFRI12 égg/g(C}ACCGGACGACAGGCCACCTCGTCGGCGTCCG 35
OF EGFRI3 iggff}CGTCGGCGTCCGCCCGAGTCCCCGCCTCGCCG 36
OF_EGFR14 if}?éCCCGCCTCGCCGCCAACGCCACAACCACCGCG 37
OF_EGFRI5 gég(C}ACAACCACCGCGCACGGCCCCCTGACTCCGTC 38
OF_EGFRI16 (C}é(C}gCCTGACTCCGTCCAGTATTGATCGGGAGAGCC 39
OF EGFR17 i’l(j] TA(C}}ATCGGGAGAGCCGGAGC GAGCTCTTCGGGGA | 40

GCAGC
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277 GGA AAC ATC AGT GAA TAA AAC ACG G Ut49 183 CCG TGT

TTT ATT CAC TGA TGTI TTC C 278 GIT GIA GAA ATC TGA GTA

WOGGSALBILC U 50 184 GGG TGG TTA CTC AGA TTT CTRCTZBE2008/064561
279 TTT CAA TAA CAG ATG GIG CTG CTA A Ut51 185 TTA GCA

GCA CCA TCT GIT ATT GAA A 280 CTG GAT CCA CCA AGA CTT
GIT TTA T Ut52 186 ATA AAA CAA GIC TTG GIG GAT CCA G
281

5

Table 3: Sequence of the reverse reading double-stranded portion of the probe.

SEQ
ID NO

OB _EGFRI | GGAGGGATCGGGAGGAGCAGAGGAGGAGGAGAAT | 41
GCGAGG

OB _EGFR2 | AGGAGGGACCAGGCGGCGGAGGAGGGATCGGGAG | 42
GAGCAG

OB _EGFR3 | CGGGGAGGCAGGGCGGGAGGAGGAGGGACCAGGC | 43
GGCGGA

OB_EGFR4 | AGCTCGCGCGGGCCGAGGCGCGGGGAGGCAGGGCG | 44
GGAGG

OB_EGFR5 | CGGGGGCTGCCCGGACGTCTAGCTCGCGCGGGCCG | 45
AGGCG

OB_EGFR6 | CTGCTGCGGCCGCGCTGCGCCGGGGGCTGCCCGGA | 46
CGTCT

OB _EGFR7 | CACCGTGCGGGGGGCGGAGGCTGCTGCGGCCGCGC | 47
TGCGC

OB_EGFR8 | TCGGCCGCGTCGGGCGCTCACACCGTGCGGGGGGC | 48
GGAGG

OB _EGFR9 | AGCTCGGGACTCCGGCCGCCTCGGCCGCGTCGGGC | 49
GCTCA

OB_EGFR10 | CGGCGGCGGCCGCCGGGGCTAGCTCGGGACTCCGG | 50
CCGCC

OB_EGFRI1 | GGCCTGTCGTCCGGTCTGGGCGGCGGCGGCCGCCG | 51
GGGCT

OB_EGFR12 | CGGGCGGACGCCGACGAGGTGGCCTGTCGTCCGGT | 52
CTGGG

OB_EGFRI13 | TTGGCGGCGAGGCGGGGACTCGGGCGGACGCCGAC | 53
GAGGT

OB_EGFR14 | CGTGCGCGGTGGTTGTGGCGTTGGCGGCGAGGCGG | 54
GGACT

OB_EGFR15 | ACTGGACGGAGTCAGGGGGCCGTGCGCGGTGGTTG | 55
TGGCG

OB_EGFR16 | CTCCGGCTCTCCCGATCAATACTGGACGGAGTCAGG | 56
GGGC

OB_EGFR17 | GCTGCTCCCCGAAGAGCTCGCTCCGGCTCTCCCGAT | 57

CAAT

Transcription factor binding is determined as described in Examples 1-7.

Example 12

Determination of Transcription Factor Binding Sites in the ER beta Promoter.

This example describes the determination of transcription factor binding sites

present in the promoter region of the ER beta Promoter.
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CAG CAT GIT ACA AAT GAC TGC TTT T Ut 53 187 AAA AGC AGT

CAT TTG TAA CAT GCT G 282 CCA GCC TTA GAA AAT CCA TGT
WOLST48YHD4 188 GAG TAC ATG GAT TTT CTA AGG CTRETAUSRBBS/064561

GGA ATG GAT CAC GTA GAC ATG TAA C Ut55 189 GIT ACA TGT

CTA CGI' GAT CCA TTC C 284 AGA AAC AAG CGA CAA AAG CAA

TAA C Ut56 190 GIT ATT GCT TTT GIC GCT TGI TTC T 285

GAA ACA AGC GAC

The ER beta gene promoter region (GENBANK® accession no.
NM_001437 location from -200 to -41 relative to transcription start site (TSS) was
selected for study. The following sequence was retrieved from the Transcriptional
Regulatory Element Database maintained by the Michael Zhang Laboratory, Cold

5  Spring Harbor Laboratory.
TCTGTGCGCCACTATCCTTGTGGGTGGACCAGGAGTCGGTTCGAGGGTGC
TCCCACTTAGAGGTCACGCGCGGCGTCGGGCGTTCCTGAGACCGTCGGG
CTCCCTGGCTCGGTCACGTGGGCTCAGGCACTACTCCCCTCTACCCTCCT
CTCGGTCTTTA (SEQ ID NO:58)

10 The sequence is analyzed with Match program of TRANSFAC® database to
identify putative transcription factor binding sites in promoter region. The predicted
sites for transcription factor binding are shown in Table 4.

Table 4: TRANSFAC® identified putative transcription factor binding sites

matrix identifier | Position | core Matrix | Sequence SEQ factor name
strand Match | match | (always the (+)-strand is shown) ID

V$CDPCR3 01 | 12(-) 0.766 | 0.827 | CTATCcttgtgggtg I5\I9O CDP CR3
V$PAXS 02 65(+) 0.873 | 0.739 | CacgegeggegtcGGGCGttectgagac 60 Pax-5
V$CP2 02 103(H) | 0.941 | 0918 | CCTGGeteggteacg 61 CP2/LBP-1¢/LSF
V$EBOX Q6 01| 111(-) 1.000 | 1.000 | ggtcACGTGg 62 Ebox
VS$USF Q6 01 111(-) 1.000 | 0.984 | ggtCACGTggge 63 USF
V$SPZ1 01 137(-) 1.000 | 0.974 | cctetacCCTCCtet 64 Spzl

15 Multiple partially double-stranded probes with 40 base pair double-stranded

portions (20 base pair overlap between probes) are created by hybridizing two

synthetic oligos to cover this promoter area both in the forward and reverse

direction, where OF= forward reading direction (relative to the gene) and

OB=backward reading direction. A single strand of the double-stranded portion of
20  the probe is shown in Table 5 and Table 6.
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AAA AGC AAT AAC T Ut57 191 AGI TAT TGC TTT TGI CGC TTG

TTT C 286 ATG AGC TTG TAT ACT TCC AAA CAG C Ut 58 192
W@LSBITBIIN GG AAG TAT ACA AGC TCA T 287 GAC TTCPAINTSAMKN64561

ACA CAG ATT CAC T Ut59 193 AGI GAA TCT GIG TGC TAA TGA

AGI C 288 TGA AAT TGG TGG TAA TGC AGA AGA G Ut 60 194

CTC TTC TGC ATT ACC ACC AAT TTC A 289 CTC TGG AAT GIT

TAT GGI' GGT TCA G

Table 5: Sequence of the forward reading double-stranded portion of the probe

SEQ
ID
NO:
OF _ERBI1 | TCTGTGCGCCACTATCCTTGTGGGTGGACCAGGAG | 65
TCGGT
OF _ERB2 | TGGGTGGACCAGGAGTCGGTTCGAGGGTGCTCCC | 66
ACTTAG
OF _ERB3 | TCGAGGGTGCTCCCACTTAGAGGTCACGCGCGGCG | 67
TCGGG
OF _ERB4 | AGGTCACGCGCGGCGTCGGGCGTTCCTGAGACCGT | 68
CGGGC
OF _ERBS5 | CGTTCCTGAGACCGTCGGGCTCCCTGGCTCGGTCA | 69
CGTGG
OF _ERB6 | TCCCTGGCTCGGTCACGTGGGCTCAGGCACTACTC | 70
CCCTC
OF _ERB7 | GCTCAGGCACTACTCCCCTCTACCCTCCTCTCGGTC | 71
TTTA

Table 6: Sequence of the reverse reading double-stranded portion of the probe

SEQ
ID
NO:
OB_ERBI1 | ACCGACTCCTGGTCCACCCACAAGGATAGTGGCG | 72
CACAGA
OB_ERB2 | CTAAGTGGGAGCACCCTCGAACCGACTCCTGGTCC | 73
ACCCA
OB_ERB3 | CCCGACGCCGCGCGTGACCTCTAAGTGGGAGCAC |74
CCTCGA
OB_ERB4 | GCCCGACGGTCTCAGGAACGCCCGACGCCGCGCG |75
TGACCT
OB_ERBS5 | CCACGTGACCGAGCCAGGGAGCCCGACGGTCTCA | 76
GGAACG
OB_ERB6 | GAGGGGAGTAGTGCCTGAGCCCACGTGACCGAGC | 77
CAGGGA
OB_ERB7 | TAAAGACCGAGAGGAGGGTAGAGGGGAGTAGTG | 78
CCTGAGC

5 Transcription factor binding is determined as described in Examples 1-7.
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Ut 61 195 CTG AAC CAC CAT AAA CAT TCC AGA G 290 AAG AAA
AGI CCA CTG TCA TGG ATT G Ut62 196 CAA TCC ATG ACA GIG
W@R2E@STA7BIICT T 291 TTT CTG TAT CAT GIC TCC CCAPAIZBS2D08/064561
Ut 63 197 ATG ATG GGG AGA CAT GAT ACA GAA A 292 CCT GIG
TAA ATG TGC ACA ATA AAC C Ut64 198 GGT TTA TTG TGC ACA
GIC AGT TTT GTA

TTT ACA CAG C 293

Example 13

Determination of Transcription Factor Binding Sites in the Promoter of

CYP1B1.

This example describes the determination of transcription factor binding sites

5  present in the promoter region of the promoter of CYP1B1.

The CYP1B1 gene promoter region (GENBANK® accession no.

NM_ 000104 location from -130 to -31, -570 to -491 relative to transcription start

site (TSS) was selected. The following sequences were retrieved Database of

Transcriptional Start Sites: DBTSS:NM_ 000104, DBTSS

10 -130 to -31

GGACGGGAGTCCGGGTCAAAGCGGCCTGGTGTGCGGCGCGCCCCGCCCC
CCGCAGGCCCCGCCCTGCCAGGTCGCGCTGCCCTCCTTCTACCCAGTCCT

T (SEQ ID NO:79)

-570 to -491

15  TGTGTGCCCAAGCACTGTCGGGGCCCCGGGGCGGGGGAGCGGCTACTTT
TAGGGATTCCTGATCTCGCCGCAAGAACTGG (SEQ ID NO:80)
The sequences are analyzed with Match program of TRANSFAC® database

to identify putative transcription factor binding sites in promoter region. The

predicted sites for transcription factor binding are shown in Table 7 and 8.

20  Table 7: TRANSFAC® identified putative transcription factor binding sites, -

130 to -31
matrix Position | core | Matrix | Sequence SEQ factor
identifier strand | Match | match | (always the (+)-strand is ID name

shown) NO:

V$ER_Q6 11(-) 1.000 | 0.970 | ccgGGTCAaageggectgg | 81 ER
V$ZF5 B 34(-) 1.000 | 0.847 | cgGCGCGceeeege 82 ZF5
V$SP1 Q2 01| 41(+) 1.000 | 1.000 | ccCCGCCccc 33 Spl
VS$AP2 Q6 01| 46(+) 1.000 | 0.995 | ccecccgCAGGCe 84 AP-2
V$AP2 Q6 47(+) 1.000 | 0.945 | ccCCCGCaggcee 85 AP-2
V$PPARG 02| 65(+) 0.751 | 0.690 | tgccaGGTCGcegcetgecctectt | 86 PPARG
VS$PPARG 02| 65(-) 0.853 | 0.670 | tgccaggtcgegcTGCCCrectt | 87 PPARG
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CAC AGA CTG AAC A Ut 65 199 TGI TCA GIC TGI GTA CAA AAC

TGA C 294 TTA AGC TTC AGI TGC TTG TCT TCT G Ut 66 200
WE2@BSMBYIACA AGC AAC TGA AGC TTA A 295 ATA TCOPAZBSABKA64561

TCG TAA ATG CAT G Ut67 201 CAT GCA TTT ACG ACC TTG TGG

ATA T 296 CAT CCT CTG TGI TCA AAA TCA ACC T Ut68 202

AGG TTG ATT TTG AAC ACA GAG GAT G 297 AAC CTT GIT ACA

GCA TCA TCA CAT T

V$ZF5 B 67 (1)1.00[ 0.872 | ccaggtCGCGCig 88 ZF5

Table 8: TRANSFAC® identified putative transcription factor binding sites, -

570 to -491
matrix identifier | Post | core | Matri | Sequence SEQ | factor
ion | Matc |x (always the (+)- ID name
(stra | h match | strand is shown) NO:
nd
V$AP2 Q6 22(+) 0.944 | 0.945 | geCCCCGgggceg 89 AP-2
V$AP2 Q6 22(-)| 0.944 1 0.933 | ggcccCGGGGeg 90 AP-2
VS$SAP2ALPHA 01| 23(+) 1.000 | 1.000 | GCCCCgggg 91 AP-2alpha
V$AP2ALPHA 01] 24(-)| 1.000 | 1.000 | ccccGGGGC 92 | AP-2alpha
V$SP1 Q2 01 | 27(-)| 1.000 | 0.993 | cgeGGCGGgg 93 | Spl

Multiple partially double-stranded probes with 40 base pair double-stranded

10

portions (20 base pair overlap between probes) are created by hybridizing two

synthetic oligos to cover this promoter area both in the forward and reverse

direction, where OF= forward reading direction (relative to the gene) and

OB=backward reading direction. A single strand of the double-stranded portion of
the probe is shown in Table 9 and Table 10.

Table 9: Sequence of double-stranded portion of the probe for 130 to -31

SEQ
ID
NO:

OF CYPIBI

GGACGGGAGTCCGGGTCAAAGCGGCCTGGTGTGC
GGCGCG

94

OF CYPIB2

GCGGCCTGGTGTGCGGCGCGCCCCGCCCCCCGCA
GGCCCC

95

OF CYPIB3

CCCCGCCCCCCGCAGGCCCCGCCCTGCCAGGTCGC
GCTGC

96

OF CYPIB4

GCCCTGCCAGGTCGCGCTGCCCTCCTTCTACCCAG
TCCTT

97

OB _CYP1BI

CGCGCCGCACACCAGGCCGCTTTGACCCGGACTCC
CGTCC

98

OB _CYP1B2

GGGGCCTGCAGGGEAEGCAGGGCAGCGCCGCACACCA
GGCCGC

99

OB _CYP1B3

GCAGCGCGACCTGGCAGGGCGGGGCCTGCGGGGAE
GCGGGG

100

OB _CYP1B4

AAGGACTGGGTAGAAGGAGGGCAGCGCGACCTGG
CAGGGC

101
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Ut 69 203 AAT GIG ATG ATG CTG TAA CAA GGI' T 298 GCC TTA
TTG GAG TCA TGI TCT CAA G Ut 70 204 CTT GAG AAC ATG ACT
WE@EASAMRBINGCG C 299 CTT CAA GGTI TTG GAA ACT GCCAP@WTUSI808/064561
Ut 71 205 CAT TTG CAG TTT CCA AAC CTT GAA G 300 GGI' ACT
TTC TGl TAT GGG CTT TTG G Ut 72 206 CCA AAA GCC CAT AAC
AGA AAG TAC C 301 GAG TCG CAT TTG TAG ACA TGC TTA G

Ut 73

Table 10: Sequence of double-stranded portion of the probe for -570 to -491

SEQ
ID
NO:
OF CYPIB8 | TGTGTGCCCAAGCACTGTCGGGGCCCCGGGGCGG | 102
GGGAGC
OF CYPIB9 | GGGCCCCGGGGCGGGGGAGCGGCTACTTTTAGG | 103
GATTCCT
OF _CYPIBI10 | GGCTACTTTTAGGGATTCCTGATCTCGCCGCAAG | 104
AACTGG
OB CYPIB8 | GCTCCCCCGCCCCGGGGCCCCGACAGTGCTTGGG | 105
CACACA
OB _CYPIB9 | AGGAATCCCTAAAAGTAGCCGCTCCCCCGCCCCG | 106
GGGCCC
OB _CYPIBI10 | CCAGTTCTTGCGGCGAGATCAGGAATCCCTAAAA | 107
GTAGCC

Transcription factor binding is monitored as described in Examples 1-7.

Example 14
5 Determination of Transcription Factor Binding Sites for Selected promoters
and Transcription Factor Binding Sites
The double strand DNA part of the partially double strand DNA probes is
composed of the binding sites of estrogen receptor (estrogen response element,
ERE) from the EGFR gene promoter (table 11), vitellogenin gene promoter (table
10 12), estrogen receptor beta gene promoter (table 13), or CYP1BI1 gene promoter
(table 14) or their mutated form. A breast cancer cell line (for example, MCF-7)
will be cultured with or without 17p-Estradiol. The cell nuclear extracts will be
separated and incubated with the above mixed probes. The formed protein/DNA
complex will be separated by Electrophoretic Mobility Shift Assay and the DNA in
15  protein/DNA complex will be purified with QTAGEN® gel purification kit and
hybridized to a microarray slide that has been printed with the complement sequence
of the indexed unique tags. The signal change before and after the addition of 17[3-
Estradiol represents change in the activated estrogen receptor. The signal intensity
will represent the binding strength between different ERE sequences and the
20 activated estrogen receptor. The microarray results will be compared to the gel shift

results to assess the consistency of two experiments.
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207 CTA AGC ATG TCT ACA AAT GCG ACT C 302 GCA GIC AGG
TAC ATA GIT AGG TGA A Ut 74 208 TTC ACC TAA CTA TGT ACC

wWaeasTreL 303 CTG TTA GAT CTG CCT CTC AGG AAAPAT/UB2088/064561

209 TTT TCC TGA GAG GCA GAT CTA ACA G 304 ATC TTC ATT
AAG CCC TAC CGC AAT A Ut 76 210 TAT TGC GGT AGG GCT TAA
TGA AGA T 305 GCC TCG TCA GIT TTT TAA CAG GAT T Ut 77

211

Table 11: Sequence of double-stranded portion of the probe for 36-bp

region of EGFR promoter

SEQ ID
NO:

OF EGFRIS
36-bp EGFR
promoter

GTCGGCGTCCGCCCGAGTCCCCGCCTCGCCGC
CAACGCCA

108

OB_EGFRI8
36-bp EGFR
promoter

TGGCGTTGGCGGCGAGGCGGGGACTCGGGCG
GACGCCGAC

109

OF EGFRI19
mutated core
sequence 36-
bp EGFR
promoter

GTCGGCGTCCGCCCGAGTCTTTGTCTCGCCGC
CAACGCCA

110

OB_EGFRI9
mutated core
sequence 36-
bp EGFR
promoter

TGGCGTTGGCGGCGAGACAAAGACTCGGGCG
GACGCCGAC

111

Table 12: Sequence of double-stranded portion of the probe for the
5 vitellogenin-ERE

SEQID
NO:
OF EGFR20 GTCCAAAGTCAGGTCACAGTGACCTG | 112
vitellogenin-ERE ATCAAAGTT
OB _EGFR20 AACTTTGATCAGGTCACTGTGACCTG | 113
vitellogenin-ERE ACTTTGGAC
OF EGFR20 Mutated | GTCCAAAGTCAGAACACAGTGATTTG | 114
vitellogenin-ERE ATCA
OB _EGFR20 Mutated | TGATCAAATCACTGTGTTCTGACTTT | 115
vitellogenin-ERE GGAC
OF EGFR21 deleted GTCCAAAGTCAGGTCACAGTGACCTG | 116
vitellogenin-ERE ATCA
OB_EGFR21 deleted TGATCAGGTCACTGTGACCTGACTTT | 117
vitellogenin-ERE GGAC

Table 13: Sequence of double-stranded portion of the probe for ER beta

gene -148 to -123

ERE/XRE

SEQ ID NO:
OF ERBS half | CCACTTAGAGGTCACGCGCGGCGTCG | 118
ERE/XRE
OB_ERBS8 half | CGACGCCGCGCGTGACCTCTAAGTGG | 119
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AAT CCT GIT AAA AAA CTG ACG AGG C 306 AGA GTA AAC AGA
TAA CAG GIG GIG G Ut 78 212 CCA CCA CCT GIT ATC TGTI TTA
w@Ii0s/14B0Y CAC AGA CTG AAC AAT ACA GCA CTT T Wr@BUDBS/064561

AAA GIG CTG TAT TGT TCA GIC TGI G 308 AGC CTT ATT GAA
GIC ATG TTC TCA A Ut 80 214 TTG AGA ACA TGA CTC CAA TAA
GEC T 309 TGI CIT GIG CAT TAC TTG TGI' TTC C Ut 81 215
GGA AAC ACA AGT

OF _ERB9 CCACTTAGHGTtACGCGCGGCGTCG 120
mutated half
ERE/XRE
OB_ERB9 CGACGCCGCGCGTAACAACTAAGTGG | 121
mutated half
ERE/XRE

Table 14: Sequence of double-stranded portion of the probe for CYP1B1
1B1/ERE -62 to -48

SEQ ID
NO:
OF 1Bl CCTGCCAGGTCGCGCTGCCCTCCTTCTACC | 122
1B1/ERE -
69 to -39
OB 1BI1 GGTAGAAGGAGGGCAGCGCGACCTGGCAGG | 123
1B1/ERE -
69 to -39
1B1/ERE CCTGCHGTTCGaGCTGCACTCCTTCTACC 124
Mutated
1B1/ERE GGTAGAAGGAGTGCAGCTCGAACAAGCAGG | 125
Mutated
5 Table 15: Sequence of double-stranded portion of the probe for EGFR22
Sp-1
SEQ ID NO:
OF EGFR22 | AGCTTATTCGATCGGGGCGGGGCGAGCG 126
Spl
OB _EGFR22 | CGCTCGCCCCGCCCCGATCGAATAAGCT 127
Spl
OF EGFR23 | CGATCGGGGCGGGGCGAGC 128
Spl+ER AGTCAGGTCACAGTGACCTGA
OB EGFR23 | TCAGGTCACTGTGACCTGACTGCTCGCCCCG | 129
Spl+ER CCCCGATCG
OF EGFR24 | CGATCTttAGGGACGAGC 130

-Spl+ER AGTCAGGTCACAGTGACCTGA

OB_EGFR24 | TCAGGTCACTGTGACCTGACTGCTCGTCCCT | 131
-Spl+ER AAAAGATCG

OF_EGFR25 | CGATCGGGGCGGGGCGAGC 132
Spl-ER AGTCACtTCACAGTctCCTGA

OB_EGFR25 | TCAGGAGACTGTGAAGTGACTGCTCGCCCC | 133
Spl-ER GCCCCGATCG

OF_EGFR26 | CGATCTtttAGGGACGAGC 134

-Spl-ER AGTCACtTCACAGTctCCTGA

OB_EGFR26 | TCAGGAGACTGTGAAGTGACTGCTCGTCCC | 135
-Spl-ER TAAAAGATCG
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AAT GCA CAA GAC A 310 TGC TTG TCT TCT GGI' ACT TTC TGT

T Ut 82 216 AAC AGA AAG TAC CAG AAG ACA AGC A 311 AAC
WETASAMBIATC ATC TGA ATC CCG G Ut 83 217 CCG GACTUL2008364561

TGA TCA TTA GGT T 312 TTA TTT GGG CAA CTC CGA ATG TTT

C U84 218 GAA ACA TTC GGA GIT GCC CAA ATA A 313 TGC

CAA AAA TGA GTIG TAG CAT TGT T Ut 85 219 AAC AAT GCT ACA

CTC ATT TTT G&C A

Example 15

Exemplary Index Sequences and Indexing Probes

Table 16: Exemplary indexing sequences and indexing probes.

Uinique | SEQ
Index sequence tage ID Indexing probe
labeling | NO:
TIGTATAGTTTG | ul(uniq | |, | ACATAGCAT CCC 31
AGG GAT GCT ATGT | ue tagl) TCA AAC TAT ACA A
TTT TTT GAC TAG AGC TTT GAA TGG 32
ACC ATT CAAAGCT | U8 137 | TCT AGT CAA AAA A
GTT ATC CCA ACT AAA TGA GAT TCG 33
TCG AAT CTC ATTT | % 138 | AAG TTG GGA TAA C
ATG CCT TAG GAG AAA CAA AAC AAT 34
AAT TGT TTT GTTT | P 139 TCT CCT AAG GCA T
AGC CAA ATC TTA TCT ACA TTC AGG s
TCC TGA ATGTAG A | U© 1901 ATA AGA TTTGGC T
ATAATTGIGTAG | .- 41| CAAAGA AAA GGG 236
CCC CTT TTC TTT G GCT ACA CAA TTA T
ATG ATT CAAAAC | o 47| ACCTGA AGA AAT 37
CAT TTC TTC AGG T GGT TTT GAA TCA T
TTAAACATTGIG | 43| ACAGGT GIT AAC 233
TGT TAA CAC CTG T ACA CAA TGT TTA A
GGT TCATAGATG | 21| GTACAA AAC TGA 23
GTC AGT TTT GTA C CCA TCT ATG AAC C
AGT GTT CCC AAT | 45| TTTTGA ATTTCA 210
CTG AAA TTC AAA A GAT TGG GAA CAC T
GTCCTGTTATIC | 20| AGA ACT GTA GTC a1l
TGA CTA CAG TTC T AGA ATA ACA GGA C
CTGGAGTTACAG | .- 47| GAC AGATTG AAA 212
TTT TCA ATC TGT C ACT GTA ACT CCA G
AAG CTACGGTAC | 25| CATCTA ATT ACT 213
CAG TAA TTA GAT G GGT ACC GTA GCT T
TTG GAC ACTATC | |~ 29| CTCTTCTGATCA 1
TTG ATC AGA AGA G AGA TAG TGT CCA A
TCCATGCACATT | 50| CCTCAATAT TGT s
TAC AAT ATT GAG G AAA TGT GCA TGG A
GITTTAGITCCG | - 151 | AAG AAA ACG AGA 216
TTC TCG TTT TCT T ACG GAA CTA AAA C
GCT AGA AAAATA | | 15, | TAA GAT CCA GCC a7
GGG CTG GAT CTT A CTA TTT TTC TAG C
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314 TAG ACA TGC TTA GAA ACT GIG GGI' C Ut 86 220 GAC CCA
CAG TTT CTA AGC ATG TCT A 315 CAC TGA CTG TAC ATA GIG

WA GHBS/TERIA Ut 87 221 TTC ACC ACA CTA TGI ACA GIRCHEGH20@8/064561
316 TGA GCC TTA TTG GAG TCA TGI TCT C Ut 88 222 GAG
AAC ATG ACT CCA ATA AGG CTC A 317 TTT CAC ACA TAT AAT
TGC CEC CTT C U89 223 GAA GGC GEC AAT

CATATTGATTGG | | (s3] ACCACC AAT TTC 243
TGA AAT TGG TGG T ACC AAT CAATAT G
AAGTIGTTTGAG | o (54| ACAGTT AAT TTG 249
GCA AAT TAA CTG T CCT CAA ACA ACT T
TCTATT GAATTC | 155 | AAAGGA CAGTTC 250
GGA ACT GTC CTT T CGA ATT CAATAG A
AAAGCCTCTTIT | | 15¢| TTTGCTTTATIC 251
CGA ATA AAG CAA A GAA AAG AGG CTT T
AAT TGT TTT GTT U3 1s7| CCAGCTTTTGTG 252
TCA CAA AAG CTG G AAA CAA AAC AAT T
CGATCTTIT GAT | |, 1sg | TGT GAA ACA GCA 253
ATG CTG TTT CAC A TAT CAA AAG ATC G
GITGGTTGT CAG | . 150| AAGTTATTGTIC 254
TGA ACA ATA ACT T ACT GAC AAC CAA C
TTA TTT TTG TAC U6 160 | CAC ACC CGA ACA 255
ATG TTC GGG TGT G TGT ACA AAA ATA A
AAT ATATTGACA | (), 161 | TTGAGG GCT CCA 256
TTG GAG CCC TCA A ATG TCA ATATATT
ATAAGAAGCTGG | 0 162 | TAT CAA AAG ATC 257
CGA TCT TTT GAT A GCC AGC TTC TTAT
GCTTAGGTCCTT | ;9 163 | TTATGG ACT ACA 258
TTG TAG TCC ATA A AAA GGA CCT AAG C
CCTTCT CAATCC | ;00 164 | ATT ACC CAT AAT 259
CAT TAT GGG TAAT GGG ATT GAG AAG G
GTGCATTAAGTC | | 165 | CTA GGG ATT TGT 260
AAC AAATCC CTA G TGA CTT AAT GCA C
TCCACTTCTGGT | {5, 16 | GCT ACA CAATTA 261
ATA ATT GTG TAG C TAC CAG AAG TGG A
TTT TTC CCC CAT U3 167 | ATG AAA GGT ATA 262
GTATAC CTTTCAT CAT GGG GGA AAA A
CTACTTTITAAG | |y, 163 | TCAGACTTC CTC 263
CGA GGA AGT CTG A GCT TAA AAA GTA G
CCTCTT ACAATT | .. 169 | ACA GAG CTA ATG 264
CCA TTA GCT CTG T GAA TTG TAA GAG G
TGT GTT ATAAGC | | 70| AGG GAT TCT CCT 265
TAG GAG AAT CCC T AGC TTA TAA CAC A
TTT TTC CTA ATT U7 171 | AAG AGA AAC CCC 266
GGG GGT TTC TCT T CAA TTA GGA AAA A
TAACCTCAAGGA [ | .o 172 | AAG CTT TAT GGT 267
AAC CAT AAA GCTT TTC CTT GAG GTT A
TIGTAGTCCATA | o 173 | AAATCA CCATGC 268
AGC ATG GTG ATT T TTA TGG ACT ACA A
ACATTTTCCCAA | 174 | ATA GGA TAT GTG 269
GCA CAT ATC CTAT CTT GGG AAA ATG T
AAC GCTTCAACT | 175 | AAAATC TAG ACT 270
CAGTCT AGATTTT GAG TTG AAG CGT T
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TAT ATG TGI' GAA A 318 AGA TTC ACA ATA GAC AGG CCA AGA

A U90 224 TTC TTG GCC TGTI CTA TTG TGA ATC T 319 ATT
WaaaSTERLCTC TCA CCC TAG TTT T U 91 225 AAA AGICHGRR0M 54561

AGA GCC ATG AAA T 320 CTG CAT CAG TTG TAA AGG GGA ATT

G U 92 226 CAA TTC CCC TTT ACA ACT GAT GCA G 321 ACA

CAC GCA CGCG TTT TGA TAA ATT A Ut 93 227 TAA TTT ATC AAA

ACG CTG CGT GIG T

GTGCCAAATGTA | 17¢| TCTTAT TCA CTC 71
GGA GTG AAT AAG A CTA CAT TTG GCA C
GTIGTACTATAAG | |, . 177| AGC AGG TAC TAG 272
GCT AGT ACC TGC T CCT TAT AGT ACA C
AAG AAACAAGCG [ 175 | TTATTGCTTTTG 273
ACA AAA GCA ATA A TCG CTT GTTTCT T
AGC AGTTTACAC |, 17| ATA AAA CAGTCC 274
AGG ACT GTT TTAT TGT GTA AAC TGC T
GTACGCCAGTIC | . 1s0| TCTTTATITCTG 275
TCA GAA ATA AAG A AGA ACT GGC GTA C
AATCCTTCAGCT | 1g1 | _GCT CTG TTA CTT 276
AAA GTA ACA GAG C TAG CTG AAG GAT T
CTGAGGTCTAGG | || . 1g | TGT ACT TAT TGT 277
GAC AAT AAG TAC A CCC TAG ACC TCA G
GGA AAC ATCAGT | |0 1g3| CCGTGT TTT ATT 278
GAA TAA AAC ACG G CAC TGA TGT TTC C
GTT GTAGAA ATC | ;o 134 | GGG TGGTTA CTC 279
TGA GTA ACC ACC C AGA TTT CTA CAA C
TTTCAATAACAG | 1s5| TTA GCA GCA CCA 230
ATG GTG CTG CTA A TCT GTT ATT GAA A
CTGGATCCACCA | |, 13| ATA AAA CAA GTC 231
AGA CTT GTT TTA T TTG GTG GAT CCA G
CAGCATGTTACA | || o 137 | AAA AGC AGT CAT 282
AAT GAC TGC TTT T TTG TAA CAT GCT G
CCAGCCTTAGAA | ., 133 | GAGTAC ATG GAT 283
AAT CCA TGT ACT C TTT CTA AGG CTG G
GGA ATG GATCAC | . 139 | GTT ACATGT CTA 234
GTA GAC ATG TAA C CGT GAT CCA TTC C
AGA AACAAGCGA [ . 100 | GTT ATT GCT TTT 285
CAA AAG CAATAA C GTC GCT TGT TTC T
GAA ACAAGC GAC | ;.. 101 | AGT TATTGC TTT 236
AAA AGC AAT AACT TGT CGC TTG TTT C
ATGAGCTTGTAT | o 1oz | GCT GTTTGG AAG 287
ACT TCC AAA CAG C TAT ACA AGCTCAT
GACTTCATTAGC | | oo 103 | AGT GAATCT GTG 788
ACA CAG ATT CAC T TGC TAA TGA AGT C
TGA AATTGGTGG | ) 104 | CTCTTC TGC ATT 289
TAA TGC AGA AGA G ACC ACC AAT TTC A
CTC TGG AATGTT | | 105 | CTGAAC CAC CAT 290
TAT GGT GGT TCA G AAA CAT TCC AGA G
AAG AAAAGTCCA | ) 1oc | CAATCC ATG ACA 291
CTG TCA TGG ATT G GTG GAC TITTCT T
TTT CTG TAT CAT Ui63 197| ATG ATG GGG AGA 202
GTC TCC CCATCA T CAT GAT ACA GAA A
GCTGTGTAAATG | ), log | GGT TTATTGTGC 203
TGC ACA ATA AAC C ACA TTT ACA CAG C
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322 GAG CCT TAT TGG AGI CAT GIT CTC A Ut 94 228 TGA GAA
CAT GAC TCC AAT AAG GCT C 323 TCA CTG AGG TGT GAA TTG

WA 2EOSBIRILC Ut 95 229 GIA CGT ACA ATT CAC ACC TOACTAIS2008/064561
324 TAA AAG TAA TCC CAG ATG ACA ACC A Ut96 230 TGG TTG

TCA TCT GGG ATT ACT TTT A 325 Exmaple 16 Cel

Shi ft

Anal ysis of Sp-1 Protein Binding to Partially
Doubl e- st randed Nucl ei ¢ acid Probes 51 RDye 700 | abel ed
, YZ-7b, YZ-9b and YZ-

ol i
11b

gos (Yz-7f, YZ-9f,

, see Table 17) were synthesized at Li-cor,

YZ- 11f

I nc and

annealed to be | RDye 700 | aheled double strand DNA
pr obeSTEWOT TTYHIR and 1yzs 11) . [The dSibTeAG TG 294
nucl 6AE AGA ETG ANEA were ni xed wit HIRPCAAAACIGA C
( PrlonBAAGRTEE AGhditigps t/hat,gper FAG ANE HEBGGG to 295
bi nd K& The TddUEGst r anded |nucl eil AACiT@AAGCSUIA éct ed
t o |10fBAJAEr Y CaMG@e gel Ut%J7 egtr %mor dABGCATIT ACG 206
TCGTAA ATG CATG ACCTTGTGGATAT
CATCCTCTGTGT | |, 202 | AGGTTG ATT TTG 297
TCA AAATCAACCT AAC ACA GAGGATG
AACCTTGITACA | 203 | AAT GTG ATG ATG 208
GCATCATCACATT CTGTAACAAGGTT
GCCTTATTGGAG | o 204 | CTT GAG AAC ATG 299
TCATGT TCTCAA G ACT CCA ATA AGGC
CTTCAAGGTTIG | . 205 | CATTTGCAGTTT 300
GAA ACT GCA AAT G CCAAACCTTGAAG
GGT ACTTTCTGT | . 206 | CCA AAA GCC CAT 301
TAT GGGCTITTTG G AAC AGA AAGTACC
GAGTCG CATTTG | | .. 57| CTAAGC ATG TCT 302
TAGACATGCTTAG ACA AAT GCG ACTC
GCA GTC AGGTAC | | ., 208 | TTC ACC TAA CTA 303
ATA GTT AGGTGA A TGT ACCTGACTGC
CTGTTAGATCTG | |j-s 209 | TTT TCC TGA GAG 304
CCT CTC AGG AAAA GCAGATCTAACAG
ATCTTC ATTAAG | 510| TAT TGC GGT AGG 305
CCCTACCGC AATA GCTTAATGA AGAT
GCCTCGTCAGTT [ | ., ,11| AATCCT GTT AAA 306
TTT TAA CAGGATT AAACTG ACGAGGC
AGA GTA AAC AGA | |j-¢ 515 | CCACCACCT GTT 307
TAA CAGGTGGTGG ATCTGT TTACTCT
CAC AGA CTGAAC | o 513| AAAGTG CTGTAT 308
AAT ACAGCACTTT TGT TCA GTCTGT G
AGCCTTATTGGA | o0 514| TTGAGA ACATGA 300
GTC ATGTTCTCA A CTC CAATAAGGCT
TGT CTT GTG CAT |}, 515 | GGA AAC ACA AGT 310
TACTTGTGT TTC C AAT GCA CAAGACA
TGC TTG TCT TCT Utso 216 | AAC AGA AAG TAC 311
GGT ACTTTCTGTT CAGAAGACAAGCA
AACCTAATGATC | |jo» ,17| CCGGGATTC AGA 312
ATC TGA ATC CCG G TGATCATTAGGTT
TTATTTGGGCAA | o, 515 | GAA ACATTC GGA 313
CTC CGA ATGTTT C GTT GCC CAAATA A
TGC CAAAAATGA | | 519| AAC AAT GCT ACA 314
GTGTAGCATTGTT CTC ATTTIT GGC A
TAGACATGCTTA | o 20| GAC CCA CAGTTT 315
GAA ACT GTG GGT C CTA AGC ATGTCT A
CACTGACTGTAC | oo 51| _TTC ACC ACA CTA 316
ATA GTGTGGTGA A TGT ACA GTC AGT G
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The gels were imged, the results of which are shown
in Fig. 9. Wth reference to Fig. 9 reconbinant SP-1

WO 2008b47899 0 bind to the YZ9 partially doubl e- SPCHIS®IS/064561
nucl eic acid probe that included the SP-1 binding
sequence. This result denonstrates that the SP-1
transcription factor bound doubl e-stranded nucleic
aci d 15probes can be separated by gel el ectrophoresis.
Table 17 Probes for NF-kb Name Sequence SEQ ID NO

YZ-7f TCC TAG CTT CAG AGG GGA CTT TCC GAG AGG ACC TGA
AGA-AAT GGT_TTT GAA TCA T 326 YZ-7h CCT CTC GGA AAG

TCQ CEFAGHS AAG 1GFA G827 | Probes G ASS] ATNaHel 317
Seq T INOC v7-of  AGC TTA [ 166A AR 666 (XECAGEG

GCG ABETGAA &1 TAYTC CCA;ACT | TCGANT CEPCGATTGGC 3l 318

AAT TGC CGC CTT C TAT ATG TGT GAA A
AGATIC ACAATA | 254 | TTCTTG GCCTGT 319

GAC AGG CCA AGA A CTA TTG TGA ATC T
ATT TCA TGG CTC Uol 25| AAAACT AGG GTG 320

TCA CCC TAG TTT T AGA GCC ATG AAAT
CTGCATCAGTIG | [ o, 22| CAATTC CCC TTT 391

TAA AGG GGA ATT G ACA ACT GAT GCA G
ACA CACGCAGCG | 0. 5y7| TAATITATC AAA 322

TTT TGA TAA ATT A ACG CTG CGT GTG T
GAG CCTTATTGG | 0, 2ys | TGA GAA CAT GAC 323

AGT CAT GTT CTC A TCC AAT AAG GCT C
TCACTGAGGTGT | o 279 | GTA CGT ACA ATT 324

GAA TTG TAC GTA C CAC ACC TCA GTG A
TAAAAGTAATCC | (1o 230 | TGGTTGTCATCT 325

CAG ATG ACA ACC A GGG ATT ACT TTT A

Exmaple 16

Gel Shift Analysis of Sp-1 Protein Binding to Partially
Double-stranded Nucleic acid Probes
5 IRDye 700 labeled oligos (YZ-7f, YZ-9f, YZ-11f, YZ-7b, YZ-9b and YZ-
11b, see Table 17) were synthesized at Li-cor, Inc and annealed to be IRDye 700
labeled double strand DNA probes (YZ-7, YZ-9 and YZ-11). The double-stranded
nucleic acid probes were mixed with SP-1 protein (Promega) under conditions that
permit the protein to bind to the double-stranded nucleic acid and subjected to
10 polyacrylamide gel electrophoresis.

The gels were imaged, the results of which are shown in Fig. 9. With
reference to Fig. 9 recombinant SP-1 is able to bind to the YZ9 partially double-
stranded nucleic acid probe that included the SP-1 binding sequence. This result
demonstrates that the SP-1 transcription factor bound double-stranded nucleic acid

15  probes can be separated by gel electrophoresis.

Table 17

Probes for NF-kb

Name | Sequence SEQ ID NO:
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YZ-9b TTC GCT CGC CCC GCC CCG ATC GAA TAA GCT 329
Probes for ER-al pha Nanme Sequence SEQ ID NO YZ- IIf

W@NSBUBIAGCSG TCG CEC TGC CCT CCT TCT ACC ATG QOXIT/USE808/064561

GAG AAT TGT TTT GIT T 330 YZ- 1 I b GGT AGA AGG AGG GCA
GCG CGA CCT GGC AGG 331 Exanple 17 M croarray

Anal ysis of Partially Doubl e-stranded Nucleic acid
Probes Selected as Sp-1 Binding Sites 5For mcroarray
anal ysis, 5 -end cyanine (Cy3) | abeled

ol i gonucl eotides (YzZ- 7f, YZ-9f and YZ-110 and

unl abeled oligonucl eot| dpc (YZ-7b. Y7Z-9b and YZ-11 b)
ver|eysypt|HES 786 QT pﬁﬁe’%@ﬁtwm Hele BT 8Ces| | ngag
and_anned| AdC A/ ASAALY 3IGT REEGAR Hedl e strand DNA
pr abgs.7p ThecPEebescA DA GIFe ca @PePhGes A andeda | 327

tr nerrlltlnn factor bhindi ng motif and a uni guel si nglp

strland tdg that can hyblplr(;yegﬁ)rtggl 10a specific
ol i nnnug! eotide nrl nted - on-a mecr oarray slide.

The 1\"&9{16 prg@g@éneewas m xed with a group of Cy3 I alelash No:

pr bes (V YZ-9 and YZ-11) at roomtenmperature for

LSASESS

T HRGES)
S A e b LR e M o

sepayabhQ WT‘@G@QT@@@@U @@@ Aot Exemd £ TAA @b? 329
collected protein/DNA conplex was concentrated, | the

bufi(f er 150hanged to 5)@&‘@5%}5&/@@& and the DNA

hy ridized to a w1hrnnrrny slide Pnﬂfﬂlﬂlﬂﬁ
ol i |jgoamte| |ejighee DNA sequences shown in Tabl e 18, sBwalD NO:
amount-s—afYZ-2—and V7 4—were—added {showiinTFable 19
and Bl ARG GBIy S
Thelselseqund ;
15 |eer AGA AGG AGG GCA GCG CGA CCT GGC AGG 331
Example 17
Microarray Analysis of Partially
Double-stranded Nucleic acid Probes Selected as Sp-1 Binding Sites
5 For microarray analysis, 5’-end cyanine (Cy3) labeled oligonucleotides (YZ-

71, YZ-9f and YZ-11f) and unlabeled oligonucleotides (YZ-7b, YZ-9b and YZ-11b)

were synthesized at Integrated DNA Technologies, Inc. and annealed to yield Cy3-

labeled double strand DNA probes. The probes include a double-stranded

transcription factor binding motif and a unique single strand tag that can hybridize to
10 aspecific oligonucleotide printed on a microarray slide.

The Sp1 protein was mixed with a group of Cy3 labeled probes (YZ-7, YZ-9
and YZ-11) at room temperature for 30 minutes and then the protein/DNA complex
was separated on the polyacrylamide column using the separation method described
in Example 1. The collected protein/DNA complex was concentrated, the buffer

15  changed to 5XSSC, 0.1%SDS, and the DNA hybridized to a microarray slide
containing oligonucleotide DNA sequences shown in Table 18. Small amounts of
YZ-2 and YZ-4 were added (shown in Table 19 and complementary to the

sequences of YZ-1 and YZ-3). These sequences, shown in Table 19, serve as a

-94 -



positive control and reference signal. Only the Spl
and control probes yielded positive signals (see table
wQQJos/14189s denonstrates that Spl/DNA conpl exesPCHIS1908/064561
separated and coll ected by the nmethod and apparat us
descri bed, and then identified using m croarray
technol ogy. The mcroarray result (shown in Table 20)
was 5consistent with the result fromthe gel shift
assay. Table 18: digonucl eoti de sequences printed on
slide for mcroarray anal ysis Nane Sequence SEQ | D NO
YZ1 TGG TTG TCA TCT GGG ATT ACT TTT A 332 YZ3 GGG TTT
TTT ppittveexntietzndrefereneesignats @olgts Syl gpd genpohmebesatrldedc
TCA Aevd é%qaﬁ%eeﬁa@@éo Y-This ddHonslrhtbs EIOS JIENACH @Ies%ﬁ\be
AAA A 335 8t TCT A TTC AGG ATA AGA TTT G&C
Y- otsepgagiedra agiigeterichs thenmethadardanparains desgrbed yang ﬂ16tn lmﬁed

CAA ﬁﬁg rfﬁé-gagﬁec%gloéﬁ‘efﬁﬁc%a?}%gre%lt]@ﬁown in Table 20) was

5  consistent with the result from the gel shift assay.

Table 18: Oligonucleotide sequences printed on slide for microarray analysis

Name | Sequence SEQ ID NO:
YZ1 | TGGTITGTCATCT GGG ATT ACTTTT A 332
YZ3 |GGGTITTITTITTCC CGT TITTTT TGG G 333
Y-5t | ACATAG CAT CCCTCA AACTAT ACA A 334
Y-7t | AGCTTT GAATGG TCT AGT CAA AAA A 333
Y-8t | TCT ACATTC AGG ATA AGATTT GGCT 336
Y-9t | AAATGA GAT TCG AAGTTG GGATAAC 337
Y-11t | AAA CAA AAC AAT TCT CCT AAGGCAT 338
Y-12t | CAA AGA AAA GGG GCT ACACAATTAT 339
Y-14 | ATG ATT CAA AAC CATTTCTTC AGGT 340
Y-15 | TTA AAC ATT GTGTGT TAA CACCTGT 34
y-16 | GGT TCATAG ATG GTC AGT TTT GTA C 342
y-17 | AGT GTT CCC AAT CTG AAATTC AAA A 343
y-18 | GTCCTGTTATTC TGA CTACAGTICT 344
y-19 | CTG GAGTTA CAGTTT TCA ATC TGT C 345
y-20 | AAGCTA CGGTAC CAGTAATTA GAT G 346
y-21 | TTG GAC ACT ATC TTG ATC AGA AGA G 347
y-22 | TCC ATG CAC ATT TAC AAT ATT GAG G 348
y-23 | GTTTTAGITCCGTTC TCGTTTTCT T 349
y-24 | GCT AGA AAA ATA GGG CTG GAT CTT A 350
y-25 | CAT ATT GAT TGG TGA AAT TGG TGG T 351
y-26 | AAGTTGTTT GAG GCA AAT TAACTGT 352
y-27 | TCT ATT GAATTC GGA ACTGTC CTT T 353
y-28 | AAA GCCTCT TTT CGA ATA AAGCAA A 354
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CAA AGA AAA GGG GCT ACA CAA TTA T 339 Y-14 ATG ATT CAA
AAC CAT TTC TTC AGG T 340 Y-15 TTA AAC ATT GIG TGI TAA
W@2EOSTTBI 341 y-16 GGT TCA TAG ATG GIC AGI TTHCTAU$20Q8/064561

342 y-17 AGI GIT CCC AAT CTG AAA TTC AAA A 343 y-18
GIC CTG TTA TTC TGA CTA CAG TTC T 344 y-19 CIG GAG TTA
CAG TTT TCA ATC TGI C 345 y-20 AAG CTA CGG TAC CAG TAA
TTA GAT G 346 y-21 TTG GAC ACT ATC TTG ATC AGA AGA G
347 y-22 TCC ATG CAC ATT TAC AAT ATT GAG G 348

| y-29 | AAT TGT TTT GTT TCA CAA AAG CTGG |

Table 19: Oligonucleotide sequences functioning as positive control and reference

signal
name | Sequence SEQ ID NO:
YZ2 | TAA AAG TAA TCC CAG ATG ACA ACC A 356
YZ4 | CCC AAA AAA AAC GGG AAA AAA AAA ACC 357
5 Table 20: Identification of Sp1/DNA complex by microarray

Probe Signal Probe Signal

Y-5t 0 Y-18 0
Y-Tt 0 Y-19 0
Y-8t 0 Y-20 0
Y-t 936.1735| Y-21 0
YZ2 2051.364| Y-22 0
YZ4 498.5943 | Y-23 0
Y-11t 0 Y-24 0.4779
Y-12t 0 Y-25 0
Y-14 0 Y-26 0
Y-15 0 Y-27 0
Y-16 0 Y-28 0
Y-17 0 Y-29 0

A similar result is obtained using recombinant estrogen receptor alpha (ER-
alpha) protein. ER-alpha is obtained from INVITROGEN® and mixed with YZ11
(its specific probe) labeled with IR Dye 700. The mixture was then loaded on the
10 column gel and run for 30 minutes (FIG. 10).
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y-23 GIT TTA GIT CCG TTC TCG TTT TCT T 349 y-24 CGCT

AGA AAA ATA GGG CTG GAT CTT A 350 y-25 CAT ATT GAT TGG
WA GASAMBINTGG TGG T 351 y-26 AAG TTG TTT GAG GCOACHEBI200864561

CTG T 352 y-27 TCT ATT GAA TTC GGA ACT GIC CTT T 353

y-28 AAA GCC TCT TTT CGA ATA AAG CAA A 354 y-29 AAT

TGT TTT GIT TCA CAA AAG CTG &B55 Tabl e 19:

A i gonucl eoti de sequences functioning as positive

control and reference signal nane Sequence

Example 18
Microarray Analysis of Partially
Double-stranded Nucleic acid Probes Selected as Sp-1 Binding Site and
Concentrated with Reversed Electrophoresis
5 5’-end cyanine (Cy3) labeled oligonucleotides (YZ-7f, YZ-9f and YZ-11f)
and unlabeled oligonucleotides (YZ-7b, YZ-9b and YZ-11Db) are synthesized at
Integrated DNA Technologies, Inc. and are annealed to yield Cy3-labeled double
strand DNA probes. The probes include a double-stranded transcription factor
binding motif and a unique single strand tag that can hybridize to a specific
10 oligonucleotide printed on a microarray slide.

The Sp1 protein is mixed with a group of Cy3 labeled probes (YZ-7, YZ-9
and YZ-11) at room temperature for 30 minutes and then the protein/DNA complex
is separated from unbound probes on the polyacrylamide column using for a period
of time sufficient for the unbound probes to elute from the distal end of the

15  electrophoresis gel. The orientation of the column is reversed and the sample is
electrophoreses for a period of time sufficient for the protein/DNA to elute from the
proximal end of the electrophoresis gel. The protein/DNA complexes are collected.
The buffer is changed to 5XSSC, 0.1%SDS, and the DNA is hybridized to a
microarray slide containing oligonucleotide DNA sequences shown in Table 18.

20  Small amounts of YZ-2 and YZ-4 are added (shown in Table 19 and complementary

to the sequences of YZ-1 and YZ-3) as a positive control and reference signal.

Example 19
Identification of Transcription Factor Modulators
25 This example describes the methods that can be used used to identify agents
that act as modulators of transcription factor double-stranded DNA binding.

A library of chemical compounds is obtained, for example from the
Developmental Therapeutics Program NCI/NIH, and screened for their effect
transcription factor binding to partially double-stranded nucleic acid probes.

30 Mammalian cell suspensions in multiwell plates, such as Baf3 cells or other
primary cell-lines available from ATCC (Manassas, VA), are contacted with test

agent in serial dilution, for example 1nM to 1mM of test agent. The nuclear extract
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SEQ I D NO YZ2 TAA AAG TAA TCC CAG ATG ACA ACC A 356

YZ4 CCC AAA AAA AAC GGG AAA AAA AAA ACC 357 5Table
wQ@eostiesog i fi cati on of Spl/DNA conpl ex by m crRPEr/Us3008/064561

Probe Signal Probe Signal Y-5t O Y-18 O Y-7t 0 Y-19 O

Y-8t 0 Y-20 O Y-9t 936.1735 Y-21

is obtained from the cell using the method of Dignam (Nucleic Acids Res.
11(5):1475-89, 1983). The nuclear extracts are contacted with a library of partially
double-stranded nucleic acid probes, for example 10-1000 partially double-stranded
nucleic acid probes each containing a double-stranded region of DNA corresponding
5 to the binding site for a specific transcription factor and a single-stranded region

corresponding to a index sequence that hybridizes to an indexing probe. The
double-stranded nucleic acid binding protein/partially double-stranded nucleic acid
probe binding is performed according to a modified protocol of Truter ef al (J. Biol.
Chem. 267: 25389-25395) with slight modifications (see example 4) for a time

10 period sufficient to permit binding, for example between 10 seconds and 10 hours.
The protein bound partially double-stranded nucleic acid probes are separated from
the unbound probes using gel electrophoresis. The isolated probes are contacted to
an indexing array to determine which transcription factors bound to the double-
stranded nucleic acid probe. Agents identified as modulator of transcription factor

15  binding, for example by comparison to the transcription factors in a cellular sample
not contacted with a test agent, are used as lead compounds to identify other agents
having even greater modulatory effects transcription factor binding. For example,
chemical analogs of identified chemical entities, or variant, fragments of fusions of
peptide agents, are tested for their activity methods described herein. Candidate

20  agents also can be tested in cell lines and animal models to determine their
therapeutic value. The agents also can be tested for safety in animals, and then used

for clinical trials in animals or humans.

Example 20
25 Profiling of Disease States
This example describes the methods that can be used used to correlate a
disease state to transcription factor double-stranded DNA binding.
Nuclear extract is obtained from cells obtained from a diseases tissue, such
as a cancerous tissue, or a tissue with an infection. The nuclear extracts are
30  contacted with a library of partially double-stranded nucleic acid probes, for
example 10-1000 partially double-stranded nucleic acid probes each containing a

double-stranded region of DNA corresponding to the binding site for a specific
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0 YZ2 2051.364 Y-22 0 YZ4 498.5943 Y-23 0 Y-11t O Y-24
0.4779 Y-12t 0 Y-25 0 Y-14 0 Y-26 O Y-15 0 Y-27 0 Y-16
W@ 2018/287809 PCT/US2008/064561

10

15

20

transcription factor and a single-stranded region corresponding to a index sequence
that hybridizes to an indexing probe. The double-stranded nucleic acid binding
protein/partially double-stranded nucleic acid probe binding is performed according
to a modified protocol of Truter et al. (see example 4) for a time period sufficient to
permit binding, for example between 10 seconds and 10 hours. The protein bound
partially double-stranded nucleic acid probes are separated from the unbound probes
using gel electrophoresis. The isolated probes are contacted to an indexing array to
determine which transcription factors bound to the double-stranded nucleic acid
probes. The transcription factors identified are then correlated to the disease state of
the tissue. In this way, a transcription factor profile, such as a transcription factor
profile for a cancer, is generated. Transcription factors correlated to a particular
disease state represent potential therapeutic targets.

While this disclosure has been described with an emphasis upon particular
embodiments, it will be obvious to those of ordinary skill in the art that variations of
the particular embodiments can be used, and it is intended that the disclosure may be
practiced otherwise than as specifically described herein. Features, characteristics,
compounds, chemical moieties, or examples described in conjunction with a
particular aspect, embodiment, or example of the disclosure are to be understood to
be applicable to any other aspect, embodiment, or example of the disclosure.
Accordingly, this disclosure includes all modifications encompassed within the spirit

and scope of the disclosure as defined by the following claims.
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Y-17 0 Y-29 0O A simlar result is obtained using
reconbi nant estrogen receptor al pha (ER-al pha)

wW@e@Ba171899 ER- al pha i s obtai ned from | NVI TROGENETHEI82008/064561
m xed with YZ11 (its specific probe) |labeled with IR
Dye 700. The m xture was then | oaded on the 10col um
gel and run for 30 mnutes (FIG 10). - 96 - Exanple
18 Mcroarray Analysis of Partially Doubl e-stranded
Nucl ei ¢ acid Probes Selected as Sp-1 Binding Site and
Concentrated wth Reversed El ectrophoresis 55'-end
cyanine (Cy3) |abel ed oligonucleotides (YZ-7f, YZ-9f
and Wzei9) and unl abel ed ol i gonucl eot i des (YZ 7b,
YZ-9b and YZ-11 b) are synthesized at |Integrated DNA
Technol ogies, Inc. and are annealed to yield

Oy3- | abelled ddumitodsfor idartilprna 69\6%@5@%@@115}6&&@51 protein

| ncll}ﬁgcgn%s idouRl SRy anded transcription factor binding
motif and a un| ue single strand tag that can

Rybri di z éa)tcontactmg @chfple caoplisiggoinublestandde npeléinnad boding

ar oUROSPEK Y ER prc parial T B sREAL LYl 58 ke, @
r oomon@ttmertm't pemif lpndi@Po nthedaubke-sinauded hemlirtghpeoteins and the
g:]oifﬁl Al gPIA ik anged uc%egeﬁlanipargbedwtler 111 ‘d!iJ ba?tyaﬂd g bcfcg-gﬁsanded

acr
ti rrmuslefcfamdueasﬁeobnpntebe unbound pr obes to eI ute from

the distal en he 15el ect r ophor esi s

Srientation o?l) %ﬁré %O&Iﬂhﬁo@%rlsﬂ"eg\.%esﬂ%gied“%?ﬁg C{Wéleé"aaﬁ]& rggion of
i s el ect nopiwaesess hnfeodidean leﬁ@kh%hdrﬁﬂ'ﬁhe&lﬁgfd—ﬂﬂaﬁ&ﬁd ruCleic

t he prot /DNA to elute fromthe proxi mal end of the

el ectr opﬁ&‘ﬁé%ﬁl@ Cé’gipnseﬁﬁémﬁ}“&né]?’ﬁ? €olPl exes are

col I ected. Thai)hutdoad pbsios baagady Il&eﬁl@ﬁgﬁrs@paﬁf&D&herem the
and the DNA is hybridized to a mcroarray slid

cont ai ni A8FOBY PYYRREIRStSEredaRlgstraplzd Audlet apdggsiqnpr at leas
1kabl e 18.ap&f 3 3R Jair@ YIS aff weid R Bulié-sttaiice ragdsied

(shown in Table 19 and conpl enentary to the sequences
of YZ-1 &prIPIyses ghleagsong hinddnasiig éorableast one daidleripaded mygleic

signal . Bxampligciokidentification of Transcription
Fact or Modul ators 25Thi s exanpl e describes the nethods

t hat can (basalaiad thesadially dp'aiémtrweda@@m@crdrmbW%Y at
oo 8Lt 0SS AL o L SR AML A 6 LBl
Tor examd)dybridmmg He ppeny Wbmﬁtlahdeﬂhmclalp@uﬂlpc@e to a nucleic

Pro 9% %r{h%g 1{5:}! (%_[La C\?ﬂeqela ?l{egg(ﬂs?cﬂ‘\g 6)% 1%'81[1?& a sﬁgle stranded nucleic

transcri
dou kﬂc&l—ssﬂueacuj@mrﬂmnmdnamtoahe uhl@reomg seq’iﬁﬁ@mmhntamthe gingle-

S;"ﬁgsf deg reg10n o Tk part%ly ldot’ﬂ)léjl ts,t?asflde ucpem amdB [?r]:)l?’e Ce(i I's or
(d) detecting hybridization between the indexing probe and the partially
25  double-stranded nucleic acid probe, wherein detection of hybridization identifies the

double-stranded nucleic acid protein binding site.

2. The method of claim 1, comprising identifying a double-stranded
nucleic acid binding protein modulator, the method further comprising:
30 contacting the sample with a test agent; and
comparing the identified nucleic acid sequence that binds double-stranded

nucleic acid binding proteins in the sample with a control, wherein a difference
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primary cell-lines avail able from ATCC ( Manassas, VA)

are contacted with test agent in serial dilution, for
wez@spssIdnM to 1nmM of test agent. The nucl earPERUSHO$/064561

- 97 - is obtained fromthe cell using the nmethod of

D gnam (Nucl ei ¢ Acids Res. 11(5):1475-89, 1983). The

nucl ear extracts are contacted with a library of

partially doubl e-stranded nucl eic acid probes, for

exanpl e 10- 1000 partially doubl e-stranded nucleic acid

probes each contai ning a doubl e-stranded region of DNA

corresponding 5to the binding site for a specif

t r arkSEYsepihedeenfitied %‘Pl%%fldaseﬁil%? @afsltl?c&r?@é'aews%@d%nuclew acid
cor ragRendhing l&éauﬁesl tHéjf%é& 23648 R aSublddafandoitiukidic 28R btnflhng
an i ndexi ng probe. e doubl e-stranded nucleic acid
blndﬁﬂﬁmﬁWEW»(ﬁ/partlally doubl e- stranded nucleic acid
probe binding is performed according to a nodified
protocol of Truter et al. (I Biol. Chem 267:

25389- 25395) Whe metbpd gfrdaimadivheremtthaoersirplse e standanpiadues )
for a tinme 1lOperiod sufficient to permt binding, for
exanpl e between 10 seconds and 10 hours. The protein
bound pa|4t i al The wethid e daimZndbetemukd @ingolas b damyrlobegreated
are s ed fromthe unbound probes using ge
electropﬁo%e5|s The isol ated probes are contacted to

an i ndexi ng array to detern1ne whi ch transcrlptlon
factors ound uble strand c ei.c

{5 obe. ° agent s TTEHETY PIOAT 888 RS TS, MBfefSidBe homegiy
f actdaubleSbartdieth ?ud]@c acfld)proeé(mmlﬂ [by :ayle@so omadoubleiriialetl Aecleic
transcription factors in a cellular s e no L

c ontaé@t‘)é‘gJI% RTRICH GOBRFIS JROING 27 %‘“\%Q%&g@erséf&&sed binding
conpaeBiisomplekdent i fy ot her agents having even greater
nmodul atory effects transcription factor binding. For
exanpl e, chenical analogs of identified chem ca
Bntitiese or YRS indhbd of dlaﬁﬂlrb‘e%@reﬁfusifng%bl%tr@ﬁhoﬁ@@tcbﬂlﬁrlses
agents, are tested for their activity nethods
desckins@glyaeramife sehelertgab@estagent s~ al so can be

tested in cell lines and animal nodels to determ ne
their therapeutic value. The agents also can be tested
for safefly i nThningthp&of argne s écp. vbereig|thapagizlly double-

ke R BB R R A e

Iet hods that can be used used to correl ate a di sease
state togtran
bi ndi ng. %&&5&%&2&%@2??%@<%8M?gg¥§%%§§ %Qﬁn gﬂpgﬂ&
obt aitmettd hnden acidipsdasesprises s siagle stuald cAONA. cancer ous
tissue, or atissue with an infection. The nucl ear
extracts are 30contacted with a |ibrary of partially
doubl e- sr and@hk metbebtel Amigd wﬁér@h&h‘ﬂ dduble-sex@d¥p r&ion of the
0- 1000 rtially doub]e-stra ed nucl ei ¢ .aci d ,probes
s Ak Rt e A
cor respondi ng to the bi ndi ng S|te for a specific - 98
- transcrlptlo P&r and a singl e- st anded re

cor r esponfli ng "omﬁt oy SB% 1Bs tl*r?at’v #thcgoy sfrénded
an 'Jﬂ)@l@ﬂ JMhelfaRRBy ddife- MBS lelcaR/gRobeUS hBliSes @Cleskt one
bi ndi ng protein/partially doubl e-stranded nucleic acid
pr oBENETREPHEGCiOE bipding sifarid waiondheiRplt o a nodi fi ed

Jy otocol of Truter etal. (see exanple 4) for a tine
period sufficient to 5permt binding, for exanple

bet ween 10 seconds and 10 hours. The protein bound
partially doubl e-stranded nucleic acid probes are
separated fromthe unbound probes using ge

el ectrophoresis. The isol atediprobes are contacted to
an indexing array to determ ne which transcription
factors bound to the doubl e-stranded nucleic acid
probes. The transcription factors identified are then
correlated to the disease state of 10the tissue. In
thls way, a transcrlptlon factor proflle such as a
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practiced otherw se than as specifically described

herein. Features, characteristics, conpounds, chem ca
worpioet4zsg9 or exanpl es described in conjuncti oPCTHSIV0&064561

particul ar aspect, enbodi nent, or exanple of the

di scl osure are to be understood to be applicable to

any ot her aspect, enbodi nent, or exanple of the

di scl osure. 20Accordingly, this disclosure includes

all nodifications enconpassed within the spirit and

scope of the disclosure as defined by t he follomﬁng

cl ai ns. | ai m d for identi

a doubl e- 1ét - anbREC ool Oa%P%Fl%%ﬂéiOnW%qrﬁa rdwgiogblta étranded

COMEish Bthe 5&@311%%1@%&[&1% BuFHORi @ p O8RS thtsBa nucleic acid
doubl e-stranded nucl eic acid binding proteins with at

| easeIWsHES aiesoalling tagpighion 058 g ohugne OEINgEsH pr obe

under conditions that permt binding of the

doubl e-stranded binding proteins and the partially

doubl e- stl2andébe metbpddicclamild. yhespie theiiemetens g fhacterial

Ble% doubl e-stranded nucleic acid probe

nﬂilses 10(i) a first portion, conprising a

S|ngle stranded nucleic acid reglon of at | east about

15 nucl qul de%he metilgcpgttclalm W ereln he rgm(r)]tgrl i§ aséuka qlgd

nucl eic acid region conprises & ence,;

and promoter. (i i) a second portlon covalently I|nked to

Hpe first portion, wherein the second portion

conpri ses a doubl e-stranded nucleic acid region of at

| east 15about TBe haked pRildim 1|1nwhaaglﬂte geﬁdﬂdfﬁdﬂ@&@tﬁk Bytbdheome

dou region co S east e bin

sit gfl 4%8 angify | @g&m@&pﬂm ide gf@%ﬁé&é eHlE?E ETO%I? ‘%"to

bi ndeagtop (PGER)N6r estrogen réddptot SESRANG the partially
doubl e- stranded nucl ei c acid probe bound by at | east
one doubl e-stranded nucl eic acid binding protein using
gel el ectikopheresibdod a0 bndyiuldislk 21109whdi@n BRI dobBblsitanded
doubl e- stranded nucleic acid probe to a nucleic acid

i ndewiclsty asiddmrlingpelew; camprges ahi@Bser B ePe conpri ses a
singl e-stranded nucleic acid sequence conplenentary to
t he uni que index sequence present in the

si ngl e- stiPand&be melpdeaf ddimtlzewpeieinithel trapscription factor is an
dou r c acid probe; and (d) detecting
hyb?# W%%ﬁ?@%gﬁggggéﬁkthe i ndexi ng probe and the
Partially 25doubl e-stranded nucl ei c aC|d pr obe,

wherein tectio e

doubl e- s??andggeﬁﬂﬁﬁdgy Ogééﬁﬁ$%gl %%%ﬁg%é%gg?“mnmﬂ
2. Teleivekciodgiof ofthapanidly doohlprstrmdn@ nmaﬂfﬂcnadid priobgcaamprises

d [ d
nggﬁ%%? (%ggﬁg%hgﬁﬁggﬁgﬁﬁﬁk%@n% ]%spggteggcontactlng

the sanple with a test agent; and conparing the
'dentifl eic a seque

oubl - stbandd P ErS Er ST 1o BT He Repiofy gouble-
S anpdnditd thbiclaic @618 prddk comprkeeh fetectsbild beslence - 100 -
between the identified nucleic acid sequence that

bi nds doubl e-stranded nucleic acid and the contro
identifias thend @shod8eRl oASoLelARY P18 ShdraR dRAnAM Gl Pkdbe
aci d binding protein nodul ator. 53. The nethod of c?alm
2, VeBWEFY atdseciablpiabel i s a standard val ue. 4. The
jet hod of claim 2, wherein the control is a sanple not

treated mnth t he a%ent. . . . . .
The method of any one of claims 1-19, wherein the indexing probe is

immobilized on solid support.
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105. The nmet hod of any one of clains 1-4, wherein

isolating the partially doubl e-stranded nucleic acid
w@e@ba41sound by at | east one doubl e-stranded nRCT/E52008/064561

acid binding protein conprises isolating an anti body

doubl e- stranded bi ndi ng protein conpl ex. 156. The

nmet hod of claimb5, wherein using gel electrophoresis

conpri ses using pol yacryl am de gel el ectrophoresis.

7. The method of any one of clains 1-6, wherein the

partial ly doubl e-stranded nucleic acid probe conprises

two nucleic acid strands hybrldlzed toget her..

8. The meéthodbsmathgd eirdainr!. fyrikerrompriging yrkdtiag Wetdﬁ‘éﬂe-

par tdhded IAeA Binamgipf@aﬁi 86y hﬁldeu@&gt%aé&%le@@m pré8Sand
a single strand he met hod of

cl ai defesmingedheidgntity af e isplated §9F‘d¢rél‘é%§ld?de'§¥l‘8ﬁg pPleihe
25partially doubl e-stranded nucl eic acid probe

conprises a nucleic acid hairpin. - 10. The net hod
of any oAd of The mpthed of daimiHewbdreindpierndonb the-identigrddie
por tlko%ltecpéouﬁ)p-: e‘d'b?rld pQ&glglcgmﬁﬁJeg Hg?&mg le{?ln%t)l%x B&{Ngen the
probe conpri ses 'east” ‘one transcriptio act or

bi ndscrigectdmlemtraadembtmhngqmowm@n@axf ar@i@ody. 101 - WO
2008/ 147899PCT/ US2008/ 064561 11. The net hod of any one
of clains 1-10, wherein the doubl e-stranded regi on of
t he parti2al | yThombthed sft damdedwhereh deternaiging theriddngity of the

nprise n eic a uence corres ond in

o griHEE d 5t SEsethR 4 B G eP b P ABE Mo ediptry.
met hod of claim 11, wherein the pronnter |s a

bacterial, pro he nmet hod of c
wherei n ehe pﬁrﬁm%?d pLclamdoichy RAPSBePRAGS Rt s fepgt leas

ohb @ ariell h@shibRfsuahddMudidic v §Fde Rotpigsegene of
|nterest is cytaochronme P450 fan1|¥ 1 subfam |
§

| B |
pol ypept iCBRIAGE SppIBRY Wit Rigri HAbrophlgsispnded nucleic

1156 C 8RR ro b5 FiRMiffePént BRI RGYBEhEL GBRER thLdilESR2hdex sequences
1515. The method of any one of clains 1-14, wherein the

doubireccsmmemay ubiierr iadexaerabes:9ad pr ot ei n conpri ses

a transc rde%c’tn?g‘hyfbﬁgfz%on between b B OR n{ﬁglhggroggs &lahdn
15, wherein the transcription factor is an acti vated

tr athff?rﬂIﬁtpla@ﬁHY éeitba-strapded nucleic agig probigs whetehiodptestiomely
oné @Bn&&ﬁiog?de%ﬁi}f& nu i% fdr%eilféﬁcé 'tlfégi) gécl) E%l?fb"l’é’]gieagded CIluglelc

nucl érc acid region o rtial e-stran
Huclasidbiakngiprptenbe conprl ses from about 30% t o about

70% guani ne and cytosine. 2518. The net hod of any one

of clains 1-17, wherein the partially double- stranded
nucl eic aéid Whmmemc®a®ﬂMS@M-ﬁwﬁﬁtmnmahh@kkmhﬁhgaphnmnyof

19. Th f . 1-18, wh h
.ndékmﬁ%gﬁ%gggn@%ﬁ§3¥%5@8%gHé% %%gzle | abel . eggln tne

25 26. The method of claim 1, further comprising correlating the identified
nucleic acid sequence that binds double-stranded nucleic acid binding proteins to a

disease or condition.

27. The method of claim 26, wherein the disease or condition comprises

30 cancer.
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20. The nethod of any one of clains 1-19, wherein the
i ndexi ng probe is immobilized on solid support. - 102
W0 200012808/ 147899PCT/ US2008/ 064561 21. The net hpdT/v$2008/064561

claim1, further conprising isolating the double-
stranded DNA bi nding protein bound to the
doubl e- stranded nucl eic acid probe and determ ning the
identity of the isolated doubl e-stranded bindi ng

protein. 522. The nmethod of claim2l, wherein

determining the identity of the isolated

doubl e- st randed binding protein conprises detecting a
conpl ex B&t wedbe MEBoq ellamZE. whuign dhesemplsdeebnsddidig 2

pr ot gicAseamdsy@n anti body. 23. The nethod of claim
21, wherein determning the identity of the 10i sol at ed
t he doubl e-stranded DNA bi nding protein conprises nass
Spectronghry. Tpe methoa%f clllﬂf'l qﬁtﬂﬁ? gorﬁ;ﬁnsﬁlgﬂ:'o%l%tm%’m@ [Rhtf¥ied
contacting the sa wth at |east one
doublueleistacidrsdeignen até)mﬂs deubtde-gran e m@hmacslésndmg protems to an
cont le with a plurality of partially
douﬁﬁgﬁégggkggdﬁﬁgglelc 15aci d probes with different

I ndex sequences, mhereln the different index sequences
mecmmlnmwa Her | mn S n
detectlngshyb%] ho Pg% Sdm?% (ggngﬁ@”hﬁ égln

pr obespasidg:t he dlfferent partlally double st randed

ucl ei c r obes

b § o 2 SEPBRTeGREr e e Brle S g s esestippiglaim 1
bi nd doubbmpaﬁ@amﬁednmwahaﬂ@caﬂ@&mdmheﬂﬁtﬂgmpkmbbmnaMed
25. The ”th%P of claim 24, further co

i derﬁuf’lfe&ﬂ 3 %‘P%ng‘ieints R QN ‘§‘{1Yea Seﬁ%?(ﬂr gpndition,

aci dyherdialh Bighi RAQRIWIRA (heI&MTiBEnUTRINRA Rfjudhbdihtd blads double-
further conprising correlating the identified nucleic

aci FUautFd SHE B pHA ANBINR a%nt%@lﬁwswh%\%eéae N aci d
B nding proteins to a disease or condition. 27.The

met hod of claim 26, wherein the disease or condition
conpri sesl! 3ocghﬂ:@pﬂlod ofjgmm_30ypherein the control is a standard value.
2008/ 147899PCT/ US2008/ 064561 28. The net hod of
claim 26, wherein the sanple is obtained froma

di seased 32i ssiike method of @m 3Phwherein schontrolds amsample, wherein the
furt %felc%m&él&h&gth%%@Q ld@ﬂiﬂl‘g %r&h‘@d ﬂu‘é%n: Cf!cfd' iff theR Gl & C
aci d sequence't s double-stran nucl ei c Cld
B ndiorrglaed e adinss¢ or andigewvi r onnent al condi ti on.

30. A nethod for diagnosing a disease or condition,

the nmet hod conprising: 10identifying a doubl e-stranded
nucl ei ¢ &8i d Hhewlethgd sf diaim 3@;:whereihniga ruolewl aaidrsedujence that binds
conp nt i f [ ence.

bi ndCehE B Pl FitePRLE a SRR o YRR Fpaa by e
Wi t hm@hadstictanh 2bndi cati ve of a di sease or condition,
%@erein a simlarity between the identified nucleic

ci d sequence that binds doubl e-stranded nucleic acid
and the cant r alméhagorRietiying dslibieasadarnuceitdicid tafling

proteins affected by an environmental condition, the method comprising:
exposing a sample to an environmental condition;
identifying a double-stranded nucleic acid binding sites according to claim 1;
30 and
comparing the identified nucleic acid sequence that binds double-stranded

nucleic acid binding proteins in the sample with a control, wherein a difference
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15 31. The nethod of claim 30, wherein the

control is a standard val ue. 32. The net hod
wo@hooshaism 30, wherein the control is a sanpl e, PAITES0$1064561

the nucleic acid sequence that binds doubl e-stranded

nucleic acid in the sanple is 20correlated to a

di sease or condition. 33. The nethod of claim

30, wherein the nucleic acid sequence that binds

doubl e-stranded nucleic acid correlated to a disease

or condition is identified by the nethod of claim 29.

25 34. A nethod for identifying double-stranded . .

nuc | bstveeen gheddestifed W&l%? Hikseauenss fhé%l{u&f qublg-ﬁtranded nucleic acid

envi @ MEBhRb1 i§ANH doAble-strhiRIcIBENQE 2 6P BRHING {p_ﬂﬁéins affected by

exposing a sanple to an environnmental condition;

i derths epiragmentd spmdidenst r anded nucl ei ¢ aci d bi ndi ng

sites according to claim1; 30 and conparing the

identified nucleic acid sequence that binds

doubl e- sBPandébe mebbepicclamidd. Wwhaveln iy qprisersiental fonditiga is an

sa - \M trol, wherein a difference - 104 -

be?&%gﬁ&%%gugggﬁgified nucl ei ¢ acid sequence t hat

bi nds doubl e-stranded nucleic acid and the contro

i dentifi doyhl e-stranded nucl eic acid binding

proteins%gffegﬁgdabﬁnFﬁg'environnental condi ti on.

535. (Ahepanedllyalduld é-sicdndedmBAkic aditbprebacanipeisi@pyvi r onnment a

ondi tion.i n _environnental. stress.  36.A Ki .
f0mpri o niya T Bo G O RRTTG F g Sero s B tridyogioa rbidess
aci chbpiitasewclosiies Bi lagth, Ibeie)n tBe fihglstirg@ed hwohsic acid region
conprisi.ng a single-stranded nucleic acid region of at
Ieaépngﬁggﬁuf@“ﬁ&@F%ﬁ?Pﬂ@%5wﬂ | ength, wherein the
si ngl e- stiandeshdpetilonicovaadiild lihRgl 10 theTRSIPoHBASWIRerélA iHFWecond
i ndex sequence; and (ii) a second portion covalently
| i niRegIGnEomRESS jadgblgrgirdndechnuclgiceacid weioR aT grealeripan abolt

1BOr t{ueRoERMAE 58S irfleklah! Rh& whbtreANRLEhUBLCHBhded 36dish comprises at
regi on of greater than about 15nucl eoti de base pairs

i n 1leashens bingdieg siR derett feagt i9ae dbisréradad anelalg agid hingmg protein;
conppljses at |l east one binding site for at |east one
doubl e-stranded nucleic acid binding protein; and

(b) @ musle ecidipdekingiiebd nherpmdhrindeaitg raphe qopwrises a single-

i ndex| : j | pgl e- [ O
s FOORLARLORE 20T SRy 8 LBl BB U 8 e
Ir eseanded megsdmaf]ties paRiipdly davidesirandef miglegf actdymolrar ti al | y
doubl e- stranded nucl eic acid probe. 37.The kit of

cl aim 36, wherein the partially doubl e-stranded

nucl ei ¢ &¢i d Phokeofcbampriicsebertimtherpacialy dowbdd-srasdedandisic

hybri di zed together. 2538.T ki.t, of..clajm 36, wherein
the ERS PG e Sl PR e

conprises a single strand of DNA. 39.The kit of claim
2%8’ wher %ISn t lilﬁe 191‘? cl)J cllaelr_n%%,r v% qunq threep Irtl% y ggubtlehse[randed nucleic

acid probe comprises a single strand of DNA.
39. The kit of claim 38, wherein the double-stranded region of the

partially double-stranded nucleic acid probe comprises a nucleic acid hairpin.
30
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partially doubl e-stranded nucleic acid probe conprises

a nucleic acid hairpin. 30 - 105 - WO
WQOD8N148IBIIPCT/ US2008/ 064561 40. The kit of cleCTUSHNS/064561

wherei n the doubl e-stranded portion of the partially

doubl e- stranded nucl ei c acid probe conprises at | east

one transcription factor binding site or a nutation

t hereof 541. The kit of claim 36, wherein the

doubl e-stranded regi on of the partially

doubl e-stranded nucleic acid probe conprises a nucleic

acid sequence correspond ng to a portion of a pronpter
regi on of*0a g@ﬁ%hb?‘WW@éﬁeﬁkﬂmnﬂWdom@QS“W%%dR?Ww%?fme

cl ai g8y dwies- ﬁfdﬂdédﬁcl%ic%ld%r%er (}%H‘?ﬁges RULhLbfe @fkdiption
region 180f the partially stranded nucleic acid

pr obacteidriptingeie Ofﬁémwél@@dtefe&f)% to about 70% guani ne
and cyt osi ne. 43. The kit of claim 36, wherein
the partially doubl e-stranded nucl ei c acid probe
Sonpri sedla déhelt efslam|3gbeherein e double-sanded regiokiof thef

cl 2 By LSRR R D ALABRS AL equence

whermimspohéing ‘rn)ote)qrmtgl qhrapbeniteg regromdi d gepedf iotrere20sol i d
support . 46. The kit of claim45, wherein the
solid support conprises a nucleic acid mcroarray. 25

- 106 - 42.  The kit of claim 36, wherein the single-stranded nucleic acid region

10 of the partially double-stranded nucleic acid probe comprises from about 30% to

about 70% guanine and cytosine.

43. The kit of claim 36, wherein the partially double-stranded nucleic

acid probe comprises a detectable label.

15
44, The kit of claim 36, wherein the indexing probe comprises a
detectable label.
45. The kit of claim 36, wherein the indexing probe is immobilized on

20 solid support.

46. The kit of claim 45, wherein the solid support comprises a nucleic

acid microarray.

25
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