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detecting a partially doubl e-stranded nucleic acid
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conmput er readable formats, the individual features in
the array are arranged regularly, for instance in a
Cartesian grid pattern, which can be correlated to
address information by a conputer. 25Binding or stable
b|nd|ng An ass00|at|on betmeen two substances or.

o - - " - . - o o o -



blotting and |ight absorption detection procedures.

For exanple, can involve detecting a signal, such as a
waledsasmi e | abel , present on one or both nuclPCTUSINE064561

nol ecul es (or antibody or protein as appropriate).

15The bi ndi ng between an oligonmer and its target

nucleic acid is frequently characterized by the

tenperature (Tm at which 50% of the oligomer is

nelted fromits target. A higher (Tn) means a stronger

or nore stable conplex relative to a conplex mﬁth a

lower (Tm . Binding site: A region on a prote

or RNA t SlRArEHMhs and opisrias Eip’é]ér %rteablwgl,lew% Hlosq ‘??S%IH)éd

exanRlen caa HRiuB&i iR %esdrﬁ(ﬁcé &r tbdliBg oF the p%@en@dl@ll@su@ k§zylee,
such as a partially ubl e- stranded nucl eic acid

pr obeethads apd maigealp pie dgwlh?ﬁd'@eép‘@r\wwdnﬁw% metheelejapd examples
SUCQu@ﬁuém&E@@ﬁ ?&P&hﬂﬁ d@&cﬂkdmﬂh Is (referred to as

a transcription factor bind Ing site). Cancer: A

Pl | gnantTocfacsletats gevedvapiabe éarlozeemhgdlmﬁés efldhio diselpsuge. gt h
and static di sease”
refé%@gkggc E%%?a%e?ﬁ¥£&%q%hﬁgvsr$@¢%lthe ori gi nal

tunor si tAeltlddey mAgobpeptide ligarldghat pfa:htdss gfleastredigho chpirf @rheavy
exa% 1m nﬁgfgegou?nogrga%ie %gl ufgrntr)drsggc eﬁllﬁéfc’nd?eu?{p ) of an

| nc I andgemg Aamhbchesi cmuln&mdamo@sclmtal agibadiag, @olyylnmi mt}ﬁtodms, or
Ieu a .acu @ g%flocytic | eukem a, acute 30
%@elgﬁgﬁgﬁg REHi a and nyel obl astic, pronyel ocytic,
nyel ononaby tdr\,* spmiﬁm@lw bigdsa felere ko tnlith Gésp et @anegntigen, the

chronlc | eyukem as uch as chrao el oc

(gr AHEIFGE F‘%?CI%%‘WZ A g é’FW %?tgerﬁ‘ﬁgydo @e‘?ﬁ%/h%orl PalKwity 4
and s@@cﬁﬁ@p&yﬂeyﬂm Q&Y tab & spheCifi ABUEY-str ALY DNANGIRYiR: Mi6femd, for
| ymphoma,  Hodgki n' s di sease, non- de?kln s. | ynphona

(in of'éﬁl@ﬂl@ aéli%SCﬁPaw fg¢tar such s A JCUVAES ERpFEPie) é‘i‘%‘ﬁa A specific
Al denstd e%@'htsolﬁ@%ﬁ&%ﬁﬁl—ﬂ drMe sl iNQIAMNe(C Ak RecdbS LA a
nyel odyspl asti c syndrone, hairy cell leukem a, and

myel relayl‘s%gs?@pénor’sm@aﬁﬁ IEQaGHoN WY OFCW ipipiean a mglepulgguch as a
sar GBB&&c ﬁﬁ&ing Qéecr‘l{ B R Ron- faf%lt %{gfpef)ﬁ&r QRAEMES, specific binding

nyxosar coma | posar comna, osar conm, oOst eogenl C

sar conhe disiiesuisherbas r@%ﬂﬂamﬁh@uglsgm@ﬁp eRvasnitssyitieeintisene,

Ewi n&ltlﬁ)u%ty@l)erctlvélye QINQ aﬁ@fo‘&%?ﬁmd ahl?%};qotﬁy (?‘aﬁrd%%mlth low

col on carci noma ynp ol I gnanc pancreatic
WancdhinitybSpegfic biadiogtyp{cslictesdss Haalemt@c@tmﬂiﬁ@dc&)lch ziSlgnfglter than
fﬁg%ﬁ o§d g%\%%?&l% ?&'foﬁé" nglfégt%?{hﬁn o‘d%ﬁ‘d 1%8%%13 if uen'E 8rind
(e. ga.ntlb@bfr(w iothat hgaad @enomauqu)rte atangﬂb Ipolgnaepvldeahch as compared to
dyspl as n ca S

Oy LR DI REHER. ey oD R LA ER S T R Sh M ror
end mtﬁngmndbdmap&;ﬁcagy mbina;séaom witd zﬁﬁrtlcﬁﬁr Iprotein. I For
carci no ed carci noma, gr.a osa-t heca

B e ol bR B4 By Rl o iy b3 3 T Rlmagtona
mel i GiesthiestspéoricallR ) mmiibratdti{edwith a prl;@ﬁﬂ %@Mﬂo@@l Lane,
carcin |ntraep|thelh%l carci.nona %nocar0|nona

{1 braRpgistd Leparciine eyl Golf SaripieHybor TaplisaiiopmNew York

car qil ¥y Bor $A4TRES opﬁhdlmfbagssy ORfBs alRPEondBba BACaPFBsed to
enbryonal rhabdonyosarcoma, and fallopian tubes (e.g.,

car qﬁﬁﬁﬁf?“ﬁ?@%?&ﬁ@f@%WEEr hepat ocel | ul ar
ﬁﬁrc'n0”QMmE&H&@By&mﬁ%hhxﬁ%%ﬁ&@QH&ah@%&ﬂ&nQékﬂofwmdlmma
carci noma, adenocarci nona, sweat and carci nonm,

oo T o G W HBRSAYZ8VBaRIAN tehgraialicht (VL)
car b

o grlle 88T, ggglglp ‘ﬁféar g ééﬁn%ﬁﬁghﬁa% gegi%ﬁléfe @%}ﬁﬂﬁble for binding the
adenocarC|nonas medul | ary car&i noma, bronchogenic

car ci noma, renal cell carcinoma, hepatoma, bile duct
carci noma, choriocarcinoma, WIns' tunor, cervica
cancer, testicular tunor, sem noma, bl adder carcinong,
and CNS tunors (such as a gliom, astrocytoma, 25
nedulloblastona cranlopharyoglona ependynona,

o o ey S R



Chenot her apeuti c agents: Any chem cal agent with

t herapeutic usefulness in the treatnent of diseases
w@hb@saesey i zed by abnormal cell growth. Such dPGHES®E8/064561
5i ncl ude tunors, neoplasns, and cancer as well as

di seases characterized by hyperplastic growh such as
psoriasis. |In one enbodi nent, a chenot herapeutic agent
is a radioactive conmpound. Chenotherapeutic agents are
descri bed for exanple in Slapak and Kufe, Principles

of Cancer Therapy, Chapter 86 in Harrison's Principles
of Internal Medicine, 14th edition; Perry al
ChertiBRayTagRnIZeshby e antipody Abs wlrldeserlraﬁrl@grun@%@&‘hawd the
2nd \@flants ZRAQ M bEME wellikvb RS 18O §nt. shélas P%@’lf;aéﬁknt@rf‘éab) 2

Berkery (eds): Oncol ogy Pocket Guide to Chenotherapy,

2nd leagmesss, singdq ghain HygefpinyEseF VBb grd digbes statyilies &y protens

Kno fe clsF@ﬂd A[%HW gﬂ)ge@n &ea(fﬁs)lon JrG%mCr\ﬁ%% F&hlﬁ%ﬁ?&le region of
book,” 4t Loul s, -Year ook,

@o n‘mnn@mue@rgl@wemnmhwy chagn t/ahebladml@n sftanammnogﬁburm kg

t ha rboﬂﬂc?%ﬂg Filer Gtk i E RS BNG %Euns ﬁ%@% fn%% MY odull @
ocess of sepdrating a m xt I'nvol ves passi ng

m xtdmléflderhooalrgmaémlsze atel a@mrayorpbfabechamsl the ®ap alrsatnehldes

erI e%é’om%%nag fo ggucﬁgg ch1m CTiC AL %‘ul? cflesrt?or e%éjrrlép%g fhlurrr]1 %erderg rine

t o kmtlb@h)ésaﬂle‘(érocﬁigagurﬂ e&mboﬁlesr(mdlcadblspffmfmmnnbmh@grmelalso,

%&é E%Bﬂ@g %lcﬁﬁgﬁ%{)%}b(ﬁhiﬁg%ﬁgﬁg ?}rglroca 0. gfiocgpo}{d IL);

c hr mypgm@myogamraﬁﬂcw HCPietifith & ToQmednwogs@apivgy. f ast

protein I| id chro raphy (FPLC no-rever

phase |i Ui ‘Pﬁ%ﬂﬁ{qﬁbﬁdgpﬁﬁn artgwd%;z%ﬂa%aey asinglec e of
chr mmRihggoapsyor by elcelt MiOWRLP gk diphyand Hisli R cBSin @&les of a single
filtration chrorratosgraph)ﬁJ si ze excl uysion

chr GREbUyaphYeen Frpstosiady EaRa GRYHOLpNS areprgieed by methods
Ber fiabMRERodd AUkl ifthe Qﬁ%@&&tﬁﬁﬂ%&by%h@hybﬁd‘ ghtib8Y¥EloPMing
phase hlgh per f or mance ui d chromat ogr aphy (RP-HPLC)
25arfshy r@vr@efr%on of myelon@dwgr wii ppaynersplegmepllse T esp fusgdcells
conplg mrf% %eh&’ are'?erﬂl%’ bly@rigbhand %n%a@ EntBB@iesc'ﬁlElﬁ@éj

i ncl udes wo conpl enentary strands of base pairs
(orlnmemgﬁdem@pﬁﬂmﬂﬁnamﬁhﬁrp|n) Conpl enent ary bi ndi ng

occurs '

forms a hydr oglglrr g%ﬁigdﬂ ot %Fﬁgféglgésg El% %%h%%o%g%ﬁﬁ%ﬁé e?l‘(szcmes
2ci diarekacplé euclaoadubmn’@blhlys syches lhas@eaia.ie mrQbes qeAgritied herein),
g;’{mll Sgr&nst(s%glé/ lotceﬁlohg1 X:P‘br lh g%ul;str te a[&qlulél )Laf} isrg\ggllrrlaﬁgement
ex arqflneclelt: Iaeds@qcrhers (DN 15 OF RNJKCE{ Bkam_pﬂe mdl@(n@[jbb]ks disclosed

s e R T A R
5 - AFaGs. 3A “inferddn@y T i€ e issy thaphaimnizedto & to Te!kfiiﬁe or be aided
4§Jcle|c aci d. nmol ecul.es. can be co Ienen% to eac lled
helt BYERCRI T NETH A RYHiST 8‘@8“H%?Q2%%]ﬁs%o é‘reo%"m&Pr“es catie
basasNafchpachbisedigcul e. For exanple 5 hybridi zati on
wth a conplenentary E¥Ele|c aC|$¢ uence carn_occur,

under cordP BirEnY THlecyies fsomedignes { ﬂ&i/ Treungh ke it

CoN 8RB0 é’éﬂrﬂy'oubé Vb‘%‘y ﬁr%esrﬁ%elbdﬂftaniﬂ%es 8h b sdiisit 8Unk e, In

positions. es wth conplementary nucleic

aci F§rfug remnaols@raafyﬁ é)ne apmese plequiss hlugh asieisopslegtidegingdexing

R N0l Wﬂ[ b&:'ulzﬁ) the Maﬁﬁﬁﬂraﬁlgfrb@ iy (sh @Y d8tRe), for instance to
Wt son- Steen of reverSe Hoogsteen base

pal regovidy latrrrel mntra sn gh@@@nbes oftrsiressabledpeagionfua thodrayesan

 Por'e SIS ﬁgﬁl‘%{t RGL 310 QPM% 16 %t %astt % ga?ieaﬁ up! st so,

aC|d éguence un the required condit

Conpl enentarity is the degree 10 which bases in one

nucleic acid strand base pair with the bases in a

second nucleic acid strand. Conplenentarity is

15conveni ently descri bed by percentage, that is, the

proportion of nucleotides that form base pairs between

two strands or mnthln a specrflc regron or donarn of

o . o o o . o



- 12 - Beltz etal. Methods Enzynol. 100: 266- 285, 1983,
and by Sanbrook etal. (ed.), Ml ecular Coning: A

wa awensmsey y Manual, 2nd ed., vol. 1-3, Cold SppPCTysS2008/064561
Har bor Laboratory Press, Cold Spring Harbor, Ny, 1989.
Contacting: Placenent in direct physical association,

for exanple both in 5solid formand/or in liquid form
(for exanple the placenent of a probe in contact with

a sanple). Contacting can occur in vitro with isol ated
cells or substantially ceII-free extracts such as

nucl ear extracts, or dm ni sterin

to a
subjapst 75 x4 o, IQPfaéﬂqaﬁglﬁoat%leés@%J ab [epst| |3H%Iaa§é5§ 500, least 550,
et P east96 i 1st8DE _adlehst JHGN aBiSast PRO®Ebs evBRFRRL 8F Bhrticular
oral, intravenous, intra-nuscular, sub-cutaneous,
t r arfS@EplgRAn ao] Refademueipsacid mpleshles. shcl asogomickepeds ar
adm gﬁlEe@ttﬁaQ Bre atEl 95 ﬁﬂ(gﬁ)r‘uﬁes 1%]1 hogqchAs Elﬁ)fufsfﬁ@@ QS 100 15-
st and A contr can ue or range
Vial ues. orreglént greaigethaf 1&@@1%@@%@!1 leggthr Inspacienmtar e*anmmrearray
(suc t
Condy s QAR el B LB HE R BB Eih cop e sed to
exardelest 4 pratiddiynidilblg-siomded nucknsard pobopudhas themattalladouble-
regi d uch as is 15found on a
parf%é(fdnaaggﬁgdﬁhpgn g%”ﬁu0?8§0 aci ds probe. A
di f f er endéittie meresy. amhesﬁmﬂamp@euﬁﬂdm&mmﬂnhﬂﬂ&HSEDMbecm1

an inerea r _con ely.a The,.differe
o B0 o BN AR ER o A st 8 S
di f f"ﬂfee“me appicat@dndoqalien én &t @tdy b &3hhy disle@ni shaganFor

difference, In so a dlfferen e i s an

i ncrd@pledhe gy an %reglia‘]gﬂét“a\ﬂé aprgnggd ippifogp rovgt angcolumns) or

| eastre@d@UIrhd % ordetedaras s, ake loeadh 0N Eandf%4s agdigned to the

20l east about. 30% at. | east about 40% at |east about
5005 sakple|ab e fimgdish 1tapagplist totRetay sl ftkey 694 begroyigedgip order

Bboub &8%ate 8dch168a85n ROHE afiApridd ta g@ﬁ&tfee@ﬁ@ BbsidA0 WO ftent

| east about 150% at | east about 200% at | east about

250%rdeied arEps pre agaiged Jopsynnagtriqabgidd PAISEY Put3aDDes equld be

l eask Uk of‘illglop/éﬁeﬁg (slu@ﬂa%tm %21%& dr"_%gﬁ)@ced(ﬂheéy E}ﬁﬂﬁ ﬁﬁest &an

500% rresponding: The term "correspondin I'S

r el atrilared ¢lesters)i ddideeasablegrragssisyallyi dragdnupptar peagehds. in thmt a

pur r

b oo BuicPbm i Red (b AR TRk R ERE Gl vith

A0hatinfohmatin@beit thezgeinglesie thagrosgion ssugh a8 Hybridivaionlee binding data,

pro | j X

Pt apind B Ih AhaPRARLE o GRS 0 ch f readabie

f or nlatmaye) th‘e:fm(hwdwal &taames ib drdrah aractueged zelady, fohmstance in a

e B BRL P o R MRS A

andcanmhesphorous such as phosphodi ester bonds in the
ackbone of ..a nucl cid strand, ch as the nucleic
SRS T L A TR G L e AR

par tih@kduyesddbheths hflﬁidd:@ﬁorﬂbf@ne hGcl&€ héld PoRPES to another or itself
dlsclosed ﬂerej termne if. an

Detect: T )
ager{OTCEYBHE &' exdngghiabe #yd apartialy 8? e-{fRflgrclgis acid probe),
nucligd £ss@Sdidn BY APMiibady Wigh @ﬁép@de QF tHRa&Bihfldn 1% 6168 St
or absent. In sone exanple 5this can further include
q uarﬂnpiﬂlprdapﬁe@r{formeré&ﬁlﬁﬁmémgﬁ a trgpsciplgondpder tp g gafactor) or

jondexiRg aEfd%cﬁ@culertfd}%&&ﬂqﬁH bR rbnﬁﬁ&%‘”ﬂ?'a%%né%ﬁbmﬁ factor to a partlally
det ecti on of | uorophore, for exanple detection of

si grfh)lublreﬁ@mdadm n@\‘é@@ﬁﬁl probe)u d¥iopiseus cotidroiobes sugh as anmdexmg
acc

Gout e PPN BPR IR RE FREn AT CaRE Ll uch g5 ramithy
to determne if a particular psobe IS present.
10Doubl e- stranded nucl eic acid binding protein: A
protein that specifically binds to regi ons of
doubl e- stranded nucl ei c acids, such as duplex DNA, for
exanpl e the doubl e-stranded region of a partially

doubl e- stranded nuclelc aC|d probe Transcrlptlon

. o o o .



Exanpl es of processes that decrease transcription
i nclude those that facilitate degradation of a

WO e@BaemsPPti on i nitiation conpl ex, those that PEDUSHSE064561
transcription initiation rate, those that decrease
transcription elongation rate, those that decrease
processivity of transcription, and those that increase
transcriptional repression. 25Gne downregul ati on can
i ncl ude reduction of expression above an existing
| evel . Exanpl es of processes that decrease translation
i ncl ude those that decrease translational initiatio

t hostoublgstranded pecdeieaqid Biobe. 4t BiHEgient PHAYHES bR Oh%mlacleotlde

t ho%ﬁoﬁeﬁ@fmsdﬁl% A3 6r H‘ﬁ%lcﬁieﬁhb htd taVoet £ acid molecule, to permit
downr egul ati on i ncludes any detectabl e decrease in tﬁe
pr odlgtectighofdhat lindwgene product. In certain exanpl es,
product i g, #%&%h RV ofil sHigASh th
2-fold, fofﬁifgn%gggeaé eas?pﬂﬁg&ﬁg or a¥0 %%éﬁﬂ the ar.
4- f shueh asdy pd:lmm pelinetonal prepertres lof (he trsget: ahgemmdgeitdegpmplex.
gen i o
2 oo SERRE ot TR 08 B (bl Ty Wficmining whothcr binding
of dhangediernable elitat spdrestaokyothetidhyockss fueh @szpmssbori oftaygene,
of t g repci ﬁro%efrjan llp%%HltFa%sll t10 r %ndqgenlslfee to an appli ed.

el ectricicur t1cu el ectrophoresi s
is gel eItharad)mhﬂm%ofsiste&"ﬁlg th&)llnndhng yf @inpienmontagcitaedd &

enera Iy re t.0 hara teristics of -t
Bh b Rrobs il St A rDEh Sl Renidie Rase o
c har(ganﬂ:ﬁﬁhgtpﬁﬁth%[ §el sHihendralinlty tigavage asapl €ertHean Bb$iOg, dot
[ fluenCﬁ by the el ectrophoretic nedlugl for
exa piEng 4 @8?1%’6%1?{1% IsHion haclugss FofsnyrRe; @n guplve
For @i sigitheiichiRe deleerable IHBBlOpl%Ednﬁoﬂ'@fél dd BbihSwicleic acid
cross-|inked acryl am de (pol yacryl am de) increasing

t he PP {AFEIPEdy 06 PILMRSAPPIRTIERE gel reduces the

Bl ze of tiae phesYlbbiwith RPSIBSMeNaddN® 148kt naa@hc 5&& @srfée%lu&ﬂi@
10mobility of a nolecule relative to a

| oneshargelpidesA e tempaatisel (Gt dahichadee! ﬂmﬁl@oglﬁrzlé }nelt@%from

el eqliaRRones bR @ﬂﬁ n}ik%ndoﬂufo%é?%g R st Mipl&@blative to a

purposes, but can also be used as a preparative

tecm@mlﬁéwlﬁl quW@I’(Eln) y purify nolecules prior to use

of ot her %ﬂg g?e &Pé%n)n%%a SEinSHR tBIOEEﬁz[\rt(y ghlpﬁ%‘)ther

cl oni ng, equenci'ng, array anal ysis,

A0mmumdedilaststablydindl SEbectampigm binfliog sigdis atm soeon ADDEY i es

O SO TRINED bEMEY S ol 1 AU GUALORATPIBE B g double

si muf taneods perrodic variations of efectric an

rrag rsﬁ'amdedﬂ)NatL dlndmg engéit,\spchaasch ttanstipiiorcfacde dindadeferred to as a
in % VISIb[[esﬂght, ultraviolet Iight,

X-raV@“ﬁW mb bipdDE Sy parti cul ar exanpl es,

el ect r omanedr: CA maﬁigrahu cﬁﬁam&haﬁttbfmd bbyheaubhasal growthi 4l

can Ssess pr rties of. nonochromati Ci
B B R TR e Bae ity ogataebfll pghave et he
I Nt egtigidaytunle@ SRy Hd Afigraeap aibipadk ot bédyTor éxagiple vad tha
particul ar mavelength (or across a relatively narrow

r angOWFI AR A YRR FEF™ f or exanpl e such that ener gy
from t he Hasgles S@RnANIILAI ﬁnﬂ%ﬂﬁélu&%uldaﬁﬁas Aifclagiae Ry
fl uorophore. Em ssion or em ssion signal: The |ight of
a pdeikedias é%uCMww@dgvhhozwelﬁ@?ea% dcHte BINFlACHEIS iqukemiay gpute
AT th G %%ﬁoxﬁ’f@iﬁ%ﬁ%nd ﬂ{f}/eﬁma& {%nﬁzbl@&@ e, tgel&bidc ik,
froma fluorophore after of ophore absorbs™ | 1 ght
at  imenosyis; méten@ﬁolxmm@n@ﬁmc leukemias (Bychias ghroga myelocytic
excig
e aRuBR L 808 Sk S ostl oy f LRE b B Bhronic bgphoani
electron transition to a highey-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 will emt a different (such as a | onger)
mavelength of Iight t hen the wavel ength of Ilght from

o e . e T e




15vi nyl sul f onyl ) phenyl | napht hal i m de- 3,5 di sul fonate
(Lucifer Yellow VS), N-(4-

wW@eioBi1#ms99- napht hyl ) mal ei m de, ant hrani | am de, PCT/US2008/064561
Brilliant Yellow, coumarin and derivatives such as
coumarin, 7-am no-4-nmethylcoumarin (AMC, Coumarin
120), 7- amno-4-trifluoronethyl couluarin (Coumaran
151); cyanosine; 4',6-di am nidi no-2- phenylindol e
(DAPI'); 5', 5"-dibronopyrogall ol -sul fonepht hal ein
(Bronopyr ogal | ol 20Red)
7- dlethylan1no 3-(4' -isot hi ocyanat ophenyl) - 4- met hyl cou
mar il ealilaéiww%m Ry herhemp-dirdegkias éhsease non-Hodgkin's
4, 4 1y6phored dﬂid@lé}iﬁdiﬁthi’gliﬂ gaydérf&n%?l hene elama mws&@msc
aC|d 4,4' -diisothioc anatostl bene- 2, disul fonic
aci dnacg C[bdlilmlhwem rdaﬁsmeh%wﬁ@snla%msm?me hairy cell
chlq&ﬁggné 80Syhsighl ori de); 4-

di met hyl am nop enylazophenyl 4' -i sot hi ocyanat e

(5DABI TC) Exemglﬁmofanud tharoirsy ardhvae sarg@rag@nd easciagrgisninglude

€osi ﬁbr{)sﬁ&‘o&a,%%%%g&na i HRg! dﬂoﬁz{}ﬁsagc%hlav@s'iéo\g&ﬁc SY&ha,
as erythrosin an efy rosin isothiocyanhate,
et hiadil wther #alramarrae,ssymvmm theslehdlpainj Kveiwg's tioipr.dsiofyosarcoma,

carb qu S

o2 AR hYRRESER Qi aMioma imonoig malignaney, pancregis eancer

2' 7' brelishahten Xynck asddenticattinoma), ﬂimgaa]hnavsygyrmml@m camcers (such
J quo cein, fluorescei.n isoth FI TO),

1(aoncl %ﬁ ’Sﬁ‘ﬁ%oeflg%%%{ﬁi‘lr?émﬁoﬁfﬁe 1*&?&46 rvigy

Mal axamItomaqjleeﬁmomtdanocbgspma)e pvaiestet dnydveidnedatdidodtapseeous

ortho ¢ soI%pthaleln nltrg yr osi ne; ﬁg{ar08§nlllne

Phe rfoflaEaS I GO PR EYEMYHPFAC eHBC%ﬂ’P‘P{%‘F& MYFHERIY Rumors

PYr eRBotARehnee E:lleyraien ¥&8inSme hindlassiTed @ARinoRi! @Rl dbHibecatcell

and su00|n|n1dyl B?Yrene - 16 - butyrate; Reactive

Red Umpie; Yeaiolidieyie sell lumozsn dysearaningnaamali g g e argya (e.g.
ger i ¢adhoR Selb e linéisa, Br@apileKM caivmbRd Ak R alc ROM), fibrosarcoma,
6- car boxyr hodanmi ne (R6G), |issam ne rhodam ne B

sul fraglgnomap | vaging e S..r IRaE et GeEciTomMo UampHFEH srgi@oma. botryoid

r hoqﬁf&)ﬁ]ﬁ) J:l%ﬁryoﬁeh ﬂ%%rﬂﬁ)sﬁcbtﬁ@am %Xﬁi@@{u@es (e, g carcmoma))
sul f orhodam ne B, forhodam ne 101 5and sulfonyl
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20s otmpiﬂ@syahﬁamd CTTRIOT@) phepdhjmﬁd)(amnras sebaswluf glamtéagciaomah,
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7aco@§t1€ﬁ§d’ﬂ@my -ofigodendid gl‘i‘dihhd) fRnfre i) Mshhéhi® hesBlhdloma and
ed Blosystens) C Red

640 ret&l@%éfam%gnd %&?%ﬂr %10 BinglARRRsnd JoRdelonong Ly ner

sui tabl e Cfﬂaﬂaé OPNIRICB e difeldAR bR SRy KBPMANHR tb BOSIRred, such
skilled in the art, for exanpl e those avai [ abl e from

Mb| e if1caqasqdy Qs @é@rea(sehg%ﬁ@ect@ﬂs chapgp is §pq that pan pe dstemigsh auch as a

A flaex Qﬂﬁ{e%térﬁltysf?e‘au% BrdaRaee bt MI&H@%&&E si8mal Xch as
accgftor f I uor ophore. Acceptor fl uorophores” are

f | udhophienes Wipeh cxiypbishihe Adpshld chongeds aerdyetiopan
fluorophore, for exanple in the range of about 400 to
900 nm (such as in the range of about 500 to 800 nm.
Acceptor fluorophores general-llp-absorb |ight at a
wavel ength which is usually at |east 10 nm hi gher
(such as at |east 20 nm hi gher), than the maxi num
absor bance wavel ength of the donor fluorophore, and
have a fluorescence em ssion maxi num at a wavel engt h
ranglng fron1about 400 to 900 nm 25Acceptor
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det ect ed when the quencher is a significant distance
fromthe donor fluorophore (or a decrease in em ssion
WG e@nal78py om t he donor fl uorophore when in sufPCTDUS2D8/064561

proximty to the quencher acceptor fluorophore).

"Donor Fl uorophores” are fluorophores or |um nescent

nmol ecul es capable of 10transferring energy to an

acceptor fluorophore, thereby generating a detectable

fluorescent signal fromthe acceptor. Donor

fl uorophores are generally conpounds that absorb in

the range of about 300 to 900 nm for exanple about

350 Huoraemcanienstndp S?m%@ia%%r@%d%%tﬂ@lea"hé@%edh@ ifeERE in

absarRaiecepahiilyci ent at the desired excitation

wavel ength, for exanple greater than about 103 | VY

cmi . 15FIGhsmethesmpes inagars nde Ericglageriahs BerapquREyyelulness
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pes AER SRR 1 REP R Rl Y SO 9,00 85 e

ol dedide tyepir @peldsrnﬁ/ andhcaner® apwelT predighatres whmte;tzgd 3
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the 0aner Sndr BB Lot e SRR Lok M R
Wi t Hoincip&io Bitepmal Medéarigeh biti aditidm PapplencdaCh@mhanaJyngh 17 in

FRET ei gg gqlono ,&cggggﬁgcgggg{ g@?gﬁﬁ‘é“?ﬁi?%%f&{%% ne; ’Balltzer and

ap p @drrladﬂyz deddh: BrObl Padsel Gdzm m@amerapﬁ th ed. &¢ dﬁ)pIsQMosby-

he Seshbpms (PR sReie KRk o REREFEAS) 1t drBo risr

doNWaRBshACHE @RS LI, BdbeBeat TROE 183, hmnblhﬁlolﬁ@h@ﬁ@herapy
radius (the distance where FRET has 50% effi ci ency,

about thzad@ens/&)aﬂowfév%a@ap £0g 801 HEH CPIShr esces at its

Bhar act eignybmatodRyfly € MUt Brocks oHePHaeS: 4 Addurt PR involves passing
di stance between the donor and acceptor nol ecul es has

i ncrigasite thesrshd staHenapophase rvhichgpRpsates| olggws pé terest from
exanghé& mofldGledih thmhidBIALLIRY oMé & FEE MR LNEEin{eVR! to be
di fferent fluorophores such that the acceptor nolecule
can lsqlated. | Exghwleg of mehodod ishiomatograpBicisep arpiioe Inshige kapillary-

n
the Dot BNAEh o B o Ao R LE0Rh s by
Yendilatedolynphonetdgyaphe. fedt gevagbqud caopatogephy (WPL6), aano-

t | . t > ' '
B o et R A6 308 Dloonl B FAIRN st Pr BB el
pr oohhrmmhtdzgya;ﬂly eathmasndel ﬁlﬁraﬁorpwlm@reitmgrmphyhsimcmsiomor e

endo rot ase s tr si.n,,.ch trypsi.n,.
endoD ST, PETE AR PR SRR RE b g crgmarosranhy
gl uQHPa@;t{ aad d@arsepleaemgh y&Grmascewiguid chfonpggkdptie SRP-HPLC)
r oduced g¥ cl eavage using chenical agents, such as
yarfOY&R °BP6ni de, formic acid, and thiotrifluoroacetic
aci d. On€onipléméRahlyehaq@eced &gt claplementdrity: DA b ek Bdnded
protein can be ngss |de ifiers for the proéeln .
Hai riNf o5 RNAgtag Belydrep! ﬁ‘é{? FIPRiEmaUIaT Siraeydg olgsgypairs (or one

st r ughl Rith @ haTBSh)f "C@mpﬁni'egﬁfﬂgh(ﬁng%dcﬁﬁdwlﬁﬁ tHéllﬁ!;eede)ne nucleic
acid. The strand exhibits sel f-conplenentarlty, such

t hatactdHeolpgydq fomes alpidgogsy Beiddip 2esbagg efianptheraiueleicragidimaiepule.

A | @Ry, IErBNSenie BL1IE Bﬁhﬂﬂ@mérﬁzﬁ& %&ﬁg&%ﬁeo(“r) add lﬁacﬂ (U),
nucl ei c aC|d hai rpin is shown in

i
t hr ottlgpstitosine ERris eraplenmpiytasy gﬂngvam@@ﬁ!%) A&t P@mp&ﬁr the sequence 5'-
r obo | [

S e e G e R L T
techni ques all ows the rapid sdneeni ng of potentla
pharmaceutical agents in a short period of tine, for
exanple in less than 24, less than 12, less than 6
hours, or even less than 1 hour. Through this process,
one can rapidly identify active conpounds, antibodies,
or genes affectlng a partlcular b|nd|ng event for
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30hybridi zation and the ionic strength (such as the
Na+ concentration) of the hybridization buffer wll
waledosnwispe t he stringency of hybridization. PCT/US2008/064561
Cal cul ations regarding hybridization conditions for
attaining particular degrees of stringency are - 19 -
di scussed in Sanbrook etal., (1989) Mol ecul ar C oning,
second edition, Cold Spring Harbor Laboratory,
Pl ai nview, NY (chapters 9 and 11). The following is an
exenplary set of hybridization conditions and is not
[im Very Hi gh Strlngencg (detects sequences
thatfogﬁaﬁ@l}&t\ FrbtassSteXWJ@.tbee%?ﬂmnﬁ SAYBPi3di HetpYsEses x

SSC @tnpfafenf @3-Fadeosir s Wash twi ce: 2x SSC at room
tenperature (RT) for 15 m nutes each Wash tw ce: 0. 5x

SSC at 65@ckisracrignelpeilps 30 kegampngaRrhiogady §thqr guenewithput
SeqUshHpere ﬁ}Ja?Jgeﬁ B@r‘[ %f A3 o B hARREET ¥or eXﬁ ple,
Hybri di zat ron:5x- 6x C at 65C 70C for 16-20 hours 10
V& s hybudligasiop i8I oat leRenfaryr nuBlefiackd segnasse @ackacunasder

t Wi G r

St 1 o tan s ffern teidelicl B ith LI GTenERE o N comg gy o
|denﬂMNvmmHkbmmdeatlon 6x SSC at RT to 55C for 16-20
ggursg \r{n\a%(%lgcules Wat?]ltco%g\l\’ﬁﬁl%xgarg nu§l)élc§1§%‘s (%r]l"l]l a statb? c?u?%x 09{rlplex
p I obelsnalncktjaadsthial, U;ybddxud{)l ©-cathr c&miéyl fmrumh@Watsac Cdck

s di scl osed can bri di under a variety
B © aar e e gt ph i Gt § iR gRurS K
St ri dllgem}epuwﬂol\mﬂg/reMaglb dstbethbigengy (€ o tildet hohsbe acid sequence
| sol at.ed: "isol ated" biol ogical component (such as
a pﬂgp@ﬁﬁemﬁmﬁ@épﬁ io%5ci d probe, such as the probes

descri bedohplieitariBris HeGkeas toexiéAEdsds iRdfe MRBAC acid strand base
ZOsubstantlaIIy separated or purified away from ot her

bi ol R¥Yiddy the bR e ﬁ%l%a%ﬁtranéf Compleprgandin i n

whi cantdaenae H&@ﬁl@éﬂtbyﬁ)@ic%t%l Wa0i§ GHE Sropdr@bn EXARRb&des that form
extra-chromati n DNA and protei ns and organelles.

Pr ot k8phiaiTs fRavepraiye syaeds or Wstbma'cltsa@mﬁq igiop @edqspan ef the strands.
purigdgy ggan%fe it RNHfGidRybi § l§ﬁ‘ﬁdlé3¥1dérﬁ§é39ﬁ{§eotlﬁ9 forﬁ%@aﬁrs

usi ng gel ‘el'ectrophoresis and/or the ‘use
ant |\b16dq/targmd Iregien fei IH%A@MBCBEOM qblgorastehade 1B aarféwki@éﬁ
|1 SQlAS o AGh iR MU EcLioRGH ARARRARE Ot o s puri fied
by standar purl I cation hods e termalso
%hbracesImd@WGﬁ@nd@ddsnaﬁﬁﬁﬁuGﬁeomskpwmpawémw@ythMa
recop .
chor AP bGP RERSE Bl isfhchPah of Fhborfele mifuie ang
t hattaﬂglﬁelutlercrmcidl sscpiead:eddﬂchdbe‘&&emal’( 1nd®mﬂlg/plblbwﬁtndtahmrtlally double-
nponen s fre cont.ani nat i
ong TR R ORROR Rbel @ atfifG Rlsrhb8 BRSO B o
| easheds@¥ bepdrédnede oBbsEpAs faﬁmeldetas perdaitage SMple&&%arlty that
5% 9W or even 10 W |so
Bgerfi QA MEYal G e SOrT Sl S A0 gAY emplemeraR fo
S pequommn@n@idhwry f1h @nceyl t RINRSdNY corBfleridEdrRe fthDLéast kBdut
exag@ a |l abel can be attached to a nuclelic ac
Uit dor(esfaple 35leashaboyt e orpleRPIAEY ahlepdjaRgut g /"t 0 a
pr ot @hiplentcR@FiRON 1RRT ohid 95%cd¥1g<&ﬁénlte@fﬁy Qf lehdn @b odoBi C
acid nDIecuIe or protein | es of | abels
i ncl@aplemsparityy ar fW@l@ a Ipast aheyt kA9 7o qoaml%l@?@tarlwe i sot opes,

fNzZyme subgbioabiefeanhifn B?ﬂﬁ% ﬁﬁﬁrtat Vb gﬁf‘gﬁntltatlve considerations
chem | um nescent agents, fluorophores,

enzyiredvedam estehbighing hinglisa §ortdﬁémé Bt %W@§Elﬂé¢ in|thyast orslgsign
and

e R s S T S et
etal. (Mol ecular Coning: A Laheratory Nhnual Col d
Spring Harbor, 10 New York, 1989) and Ausubel etal.
(In Current Protocols in Ml ecular Biology, John WI ey
& Sons, New York, 1998). Nucl ei ¢ acid (nol ecul e
or sequence): A deoxyribonucl eotide or ribonucleotide
polyner |nclud|ng mnthout Iinitation cDNA nRNA
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acid can be the sense strand or the antisense strand.
Nucl ei ¢ acids can include natural nucleotides (such as
WO20081489C, and G, and can al so include anal oRGI/U82008/064561
natural nucl eotides, such as |abel ed nucl eoti des. Sone
exanpl es of nucleic acids include the probes disclosed
herein, such as the indexing probes and partially 20
doubl e- stranded probes. Nucl eic aci d nol ecul es i ncl ude
DNA (deoxyri bonucleic acid). DNA is a |long chain

pol ymer mhich conprises the genetic material of nDst
[ivin ani sns (sone viruses have genes conpri si

rib té|€ g’cMé’élP%F TR 100T%é Bep'ssi g by ﬁam?,mphefm&ed)
pol YWIBkS i@ Eofif #”A Lﬂdy‘oﬁ&&@%@yﬁ b&pdd des 1-esl Riindibar

conprises one o0 f our bases adeni ne, guani ne,

cytd§¢ﬁ@“méﬁﬁﬁtﬁ9HﬁW@H&HGWQTPB’& $5deoxyr i bose sugar
to which (ﬁ)npffl AP B Corhn PR ife &t ;ﬁ&sﬁé&‘ Qﬁgmatmvﬁy &lample both in
nodi fi ed nuc |des can al so use Tri f
nﬁuc |sebd fcm@gm(i/pemétqn@cfom(falsexamdbrﬂ@ plmm@ntfczf al pé&)@hn contact

i
o EELnD S-RSLEER) Ay Bl Oy BSOSO
conplebrientarals. sehaencksr ofratthreeé: vivchesinidesringiotasebject.
ggblﬁ“lAedgntSu%% ahlng htotahs%l%]Dl}lAnc? ed%gj i &Bds useé 1n6}ﬂef] egr{e 1{%&%{9 to%
nol qmtdn&ral,soralnmemaedust mtrlammisuda mfbecutaﬁm,stmnmmphlerrent

f t.hat DNA npl.ec . | ecul es, thou witten to
8L pr e} R S B s e Re et | ne of
a doubl e{Bﬁltl&ndAdefBNﬁcermindardl @. control can Mmkmtni vdRie of hdge of
uni t. of | eic acid nol ecu

f unda u
nucl % gi% ICF‘W?I ‘15&%%‘“3‘ ﬁi‘P% Pb@@ﬁtrelosmnaﬁw af)%&%rmal cell not

at t aehideed Onder REINJoAGIBoNEN QS AIE G Afehtd@ with b a@ﬁ@; fobExhple the
or three phosphate groups attached bﬁhgster |nka%$s,

to tHEIRSUEHEFSEHPUIAR I 1o TI8I0RRT Soubifattiapdndi [fE4. YFh BNk

B e garromds zrd@ulﬁe stk NQRRACRIs %@PA%ff&}nce between a
deoxyguan03|ne -tri phosphate (dGr o,

deox§e yamrle prdd acongreli gap b% ﬁhl@ﬁr@ase@c‘rcmvgrrselw dg¢fepse. The
deo}ﬁ»ﬁf&k‘ﬁ@e@h@@e 2qu ailfaklpg‘&i%léﬁée%r(aqlgmta@fve E)ffereﬁ?@ f&BdXQIB le a
nucl eoti des of %A are adenosi ne -triphosphate (AT

or A)atls@qggyj oighifieant diffetapee:  Ipliowp renwlqs Grffeiengg)is an increase or
cytigdin eSreIahEr %%Hll?ﬁ & o f1& o0 tﬁ?%aﬁgh o] ét‘fjéagteabgut 20%, at
tri phosphate ucl eoti des i ncl ude
%hoé@mhdmhéﬂﬂbdebwﬁahnm4W%n@lmwdm6MéG%ba§e5tMnndﬂﬂ@@ﬁb%t

sugay, et i Kk
SUSoPLE 5, B0 P IR uB3SH00ES o
Naz aabemkis 0%t alleasﬂzﬂ)EmEﬂ@p%est ledst abodi F508d atlesseaboni HI0P€ at least

whi ch eo es at an o

pos: P fan i SECib B ATRE Mferbl e bl Sebofidlon 3004 e

to: 5- f I(meplﬁmﬁmg Tle-tBhOToLEPOhding"5s @halla(mrve whamhdlcatmg
|odo raci | oxanthlne xant hi ne, cetz Xtogl
(csgp %Mflgﬁglpwﬁ% ps Stﬂ’rcgtl&ef | or example, a nticleit acid sequence

5- cadoleAEh SN Bgehe pidiokey rdZ-ateb hiaﬂtlhé hadl&e acid sequence is similar

5- carboxyneth nonet hyl uraci |, di hydrouracil

bet d° B P3ergp Wg§9PH8%%§$We i nosi ne,

N- 6- sopertRhichadRmidas ReleriBtoh Aba 'Flhli@e bétWeen atoms by the
ne;éylln03|ne 2 2- di net hyl guani ne, 2- yl adeni ne,

PHYLIGR aht pryalent bopd chjicigred byde sl@ﬂﬁépﬁmlwf Blssinms

N6- %%eﬁ Gtomé- T@&J&yelx%ﬁg' A\@walent link is a bond between an oxygen and a
net hyl am nonet hyl ur aci

met HERSROTIUR GHEY qs)pmowhqa(hqss@ paieds|in the backbone of a nucleic acid strand,
bet a- Dannosyl queosi ne, 5'-net hoxycar boxynet hyl ur aci

5- met hoxyuracil, 2-nethylthio-

25N6- i sopent enyl adeni ne, ur acilB--5- oxyaceti c aci d,
pseudouraci |, queosine, 2- thiocytosine,

5-nmet hyl-2-thiouracil, 2-thiouracil, 4-thiouracil

5-met hyluracil, uracil 5-oxyacetic acid nethyl ester,
uracil - S-oxyacetic acid, 5-nethyl-2-thiouracil, 3-(3-
an1no 3 N—2 carboxypropyl) uraC|I and
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magneti c sector mass anal yzers, 3D and |linear ion
traps (I T), Fourier-transformion cyclotron resonance
W@ EShCRY anal yzers, and conbi nati ons thereof PEDUS2008/064561
exanpl e, a quadrupol e-tinme-of-flight analyzer, or
Q TOF analyzer). Prior to separation, the sanple can
be subjected to one or nore dinensions of
chr omat ogr aphi ¢ separati on, 15for exanple, one or nore
di mensi ons of liquid or size exclusion chromatography.
Mutation: A change of the DNA sequence, for exanple in
a pronoter of a I n some i nstances,
wi | [sugh asdhe alctﬂlfa%%@ctt@rlt%tbttéorat the H@ewr@é%ft?eﬁ @eﬁaliwtouble-
exarﬂﬁlaﬁdeﬂlﬂﬁclgb B%Ng\ﬁ)b@sf digclstedRdgnst randed bi ndi ng
protein to sequence. Mitations |nclude base
substit utDretmt pB@ ﬁttermylteat oResnt (Beshes paigaal ogpgticular nucleotide,
' nsq{uuef?:%rd r‘?o?g &“ﬁ'h@ta% . ﬁﬂéln)kl? 5%{%1[ &déll)gé?lg In f<Bhe examples
exa X ecul ar !ol.glcal ques. In sone
;E‘ls ean tugtherunchedegmantiigatipna d” oaemtp@t u@mf ithe disglpsed indexing
pr o
synﬂ[ﬁzel%g é ;?a?ﬁ'&o i gfa%do 14 'j)gﬁtqtgtde't %tléﬂ;(b gh%ldpo%gorg uifot &gtmple
ol i gleregtdredta sgmalt fnah an sccpyeiot ﬂt@tomowamh ad dnyacceptor fluorophore
doub] trand such
par th |r§ eﬁ Onc'il ou Et}aﬂy rbzen eaggendﬂ% el Cca%f'g ' eptvg%% S S%dsté)d
her edenarmﬁlﬁ NUech aetiul ae xtoba Gtpresdatbi ol ogi cal sanpl e t hat

|ncludes he sol uhl e ¢ onents.of a cell cl eu .
fioh s PSR WEARERAT DRtk whiift & poln i specricany
tr a:’lﬁlﬁislt@teigfbli’m f)ﬂﬁiiJBFe&)randV&hhﬂds adidy; ;@btaadtﬁplé}gDNA for example
nuc I tract are we in the nd

exorlf el araar ey Sote srerha R e

ACi dﬁmﬁeﬁptﬂoh(f&)tora&r%@aﬁﬁulw&ampm bEdbubk-strAtdRH Paslat aeld
herein by reference to the extent that it teaches

met HORHUNG RFPICEIRt 3895 SHgnBlGeior dR PoAFy i regaysms.

@ i gonucimniréififed oPinheivatiohd WHeR hgedny Fdr@ice dethe Cifiakion

is, nmolecules 1ncluding a sugar (for exanple, ribose

or d@0pelpis e malechieetich 8s RIS EGPTOELRSS whiph resuligrig 2

to %efe&%h@&%&kﬁoﬁ P} GaRi Fod*él@ts & odfP bFo'auét%ar?bé RQA (Such as

substltuteﬁéfyrlnt I né Sy for” exanpl e, cytosine

( C) ,mRNni (tRNAg ﬂncmﬂaetural BU)A)) opprogeins yldstafaratasoe

pur 'd?)@vngééﬂl)a 1&I Hde (ffl@ﬁ@?(!n ng lf'i’(gs@ Btd% éés@la‘[ Qbcr8ida h&@rlét@(l)of a
The term o i gonucl eot | as used herein refers

%bth$o¢mgamQanﬂﬂmRNAdes and

glblt g?ﬁ:g@%?%ﬁl}gggﬁ!sr c%ggegfflﬁt (?e%rgageqpaﬂ%%gﬁg& 1n91§1§<3( @8‘5& tﬁ’a‘? facilitate

exanpkedatgand mtmnwnptmDM)latldmwmtee tho @fﬂa’m dbﬁrgase transcription

synth r odu

Syt DAy ol Bose s RS i rdtisR sl BB RTS8 gt doerense

aci Corpdesddeity oﬁtmmhemcm ael Hosp el dcteadt tranfieipu oS rapaeisior

#§g| an %hat @ sin le-ﬁﬂ- ded an d a region or Qortllon1
hat S9€ AqBTise atl ug oag eXPAES§! alécbzle pe 1sting leve

exe blmlaﬁibyas papxt)tefatds Yhatl @eﬂﬂéaeeFﬁérﬂl@?-@Btﬁ(ﬂclﬁw@ﬂh&%eﬁhzﬁ@bcﬂ‘ease
prones reference.to | partla
dou gragsl %t%ﬂa%aﬂ% &hogs @ataéépr&%ﬁﬁraa%a@@e‘ ql%a%?n and those that

douhfegresdemdRdiap@ift i ON 205 and a singl e- stranded
portion 210, wherein the double-stranded an

si ngl e- stGeandeTpsYation isluderayslsieeiable decrease méte%mtﬁﬂ@tlon ofa
ﬁ)ova%eﬁ@fnloﬁudt | Hk@Hain kRS EE) 1%21@6'{1911 &Fa gén'a $roduct decreases by at
doubl e- stranded portion |nclu es a binding site for
15ddest Efdd farrranplsat least 8-faldiod adpasti ) d.e eprapaied t@@c,cﬁntrol
as t f SQNE gpanmpl es di scl osed
hergmﬁkagagggﬁﬁT Qwe dehggrtloﬁg§ncludes a

nucl eoti de sequence capable ofl4hybri di zing with an

i ndexi ng probe, such as those disclosed herein.

Pepti de/ Prot ei n/ Pol ypeptide: Al of these terns refer
to a polymer of 20 ami no acids and/or am no acid

anal ogs that are joined by peptide bonds or peptide
bond ntnetics The twenty naturaIIy occurrlng am no
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Protease or proteolytic enzynes: An enzyne that

catal yses the hydrol ysis 5of peptide bonds, for
wex@spisIpept i de bonds in a protein. Exanpl es BET/US2008/064561

proteol ytic enzynes include endoproteases, such as

trypsin, chynotrypsin, endoprotease ArgC, endoprotease

aspN, endoprotease gluC, and endoprotease |ysC.

Exanpl es of chenical protein cleavage agents incl ude

cyanogen brom de, formc acid, and thiotrifluoroacetic

acid. The specific bonds cleaved by an endoprotease or

a 10chem cal protein_cleavage agents nmay be nore

speci fi c&llgegropherepisedhg progess olesspripiinstadnisBIreplehirggmolecules
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30 protein, CREB, CREB-2, CRE-BPl, CRE-BPa, CREMl pha,
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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,
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have a doubl e-stranded portion capabl e of binding
doubl e-stranded nucleic acid 30 binding proteins,
W@ omk/1e/894 r anscri ption factors. As schemati cal PET/US2008/064561

represented in Figs. 1B-1D, doubl e-stranded portion

205 of partially doubl e-stranded nucl eic acid probe
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singl e-stranded region of the partially double-
st r anded Fragmentpep@dey 4 penvide sunesiiaddira pteolsiif ql¢ayasedt a protein

par thﬂi ) f{roféﬂi'@éa%aéte{gﬁﬁdi%g eﬁﬁﬁ)lleqh @ patéifl d%@ﬁ b gu&ggoteol%tlc
hybri di zing to i ndexing pro 110 is shown in

51 n Bepies dckidp pedidey rpdigsed hy trﬁaémplv ofis psten with aﬁﬂj@dnore
nucl e‘ﬁkl&pré‘t%és@i1 REQBE u9hGh, tcl?y%otb%slﬂ oéndéﬁrBt%QJ%‘%ﬂ ?o;ﬁQﬂehs@

surface, such as an array, at es surfac ects
Suc hspl, erdopsetgsalués @Wﬁndgprpmie lrsﬂy asawlb@tpepm@s brmldmd@y

of ¢ ' - L pdi ; ~

Therapysbsiyufic b A i Al Btk ah AL Wi acid, and

dou Bhietrgluoamacktid apid c Ost or moiedlcpragh @e@0les ram alpertiofilar protein can
st any t n ontain multiple 10binding sites

VVI t ho ap dtelétr‘laTnegs f%r ﬁ‘l %lr(%ﬁn dentification of the

parti all ﬁaﬂmmbbeausdlmamdeﬂamuml: el ouchkad a:blcpsmiomre flormed from a

dditi n _j ndexi ob

0 bt B e e 0 10 ot e P Rl R s e fat he
parhhﬁkk%mﬂ?ﬂbh@ﬂshﬁ?ndaﬂfﬁﬂ%h@hﬁmﬁ@l?wﬁh@b?sg&ﬁmbe
optlmze or . exa e. to. substanti.a Y. excl uae

non- rgliféﬁ?PftaP%nﬂ%P’i At IREP R AYSIS M &L Fighl P s hi ng

subst ant iHgh Yhro@&ipult €hnidue! ﬂxroﬁ@l etdoﬁﬂ)ﬂaaai’p@frr@bwce&iata
across a . set 15of indexing probes, far exanp

contH TR rentteb sl ﬁ‘ﬂmda'ilﬁ’i’adhlné H@Ylf?sa%ﬁ@gefw@t high
fﬁCttW0§%hp%H&Hnﬁd1@§ altd¥e thddpidiseedlind é'f%i%hﬂzg pR&AEeutical agents

parti al doubl e-stranded nucleic acid probe pairs

haven §|S]PﬁfF Rariogef tippdor examaledn lfﬁ%téara%lﬂfm thewy be.ilegp than odaurs.

con ddrte'véfﬂéss tlgaq)ﬁq{otlﬂ afﬂrbfug@Qh‘i? bﬁ)céts I'shid qgtgraMdEJ 19&1918/6‘56‘[1%

Pr obes he met hods” di scl osed herei n enpl oy

par tqompp\}nddmbb@i@t orapgoRsdiffaciige partigulagbipdiog exent, §Qrcehalasle

part npl e

e R S T
MUentlfl&b&m@maobndEU®Mnmspfanm@@nﬂMﬂYsn@eatmde©ﬂbb%¢wRNA

bi n i dent .

or 03[8 ?(%S L a%f’eg%?oqéc?feégl% re‘fg}l%d é% gsga lb/b rlﬁgatiogr%o%glgx). Nucleic

nucl eelddlyhndldatwecqaohmqees caf bef usedt anfole hyrakivsioon Ednoexes between

ncodt iRy s BBl B b uPTPFARBLUR ou P B ot

pr Obﬁﬁi Aot eﬁid%ﬁ irﬂSﬁﬁlg pﬂobe V‘E—I&Hndbﬁtl@pﬁhﬁt&mtﬁt Béiwbehﬁhe single-

B o D L R UL L5510, 1SRG D

W t hnd&f@rﬁmasoﬁmﬁu@mtel&; Figpgonme exanpl es, parti aI ly
doubl e-stranded. nucl ei. c aci d probe 30200 is
const r uctBATFFHIANCRRATIRNS restiting ¢ RAUqUIaL Agsseos pi stripegey will

th atvatc;rkﬁip BN CYTR HRMBAK S HthSRBHANEEH dBod abd thd DdRHpodHish
ize

hybr i d together to formpartially doubl e-stranded

nuc | dengthiof ﬂ}?rbcyb@dlzles nugiRie pgig paayensst iaetly.dhefegperature of

ﬂ)u cl H%/bﬁdl%ioq and B 10n1@§t1%9§ch %sQQh hsntﬁjs NdeSorBEleX oRRAYRNCE
20, "such as but not linited to the i ndex sequences

s h omebndizqr@@|b§ffq_r6N111tdﬁ‘@fm1ﬁ9ﬁ],e isdingensy Wi hybridiyation. Calculations
10 A R gy By are
arrangenents of a partially dadgbl e-stranded nucl eic

acid probe. 5In sone exanples, with reference to Fig.

1B, partially doubl e-stranded nucleic acid probe 200

i ncludes two portions, double-stranded portion 205 and
si ngl e-stranded portion 210. Single-stranded portion

210 and |ncludes a nucleotlde sequence correspondlng

Y o e N a




25partial ly doubl e-stranded nucleic acid probes are
typically greater than about 8 nucl eotide base pairs

w0 pooBesm$dh such as greater than about 8, aboutPOr/UsI»0%1064561
10, about 11, about 12, about 13, about 14, about 15,
about 20, about 25, about 30, about 35, about 40 ,
about 45, about 50, about 60 , about 70 , about 80,
about 90, about 100, about 120, about 140, about 160,
about 180, about 200, about 250, about 300, or 30even
greater than about 350 base pairs in Iength such as
8- 50 nucleotldes 8-100 nucl eoti des

nuc| EtstssadE Sagbuerl chdle|(K50) Nokeculgr @@emwewétewae@ Colg

everg Bg fafor LMat@oPlﬂlH%leﬁoﬁYq%pieﬁ J £at M- The following is an
Wth reference to Fi di scl osed partially

doytﬁxémBlﬁWaSﬁb‘%fdthUBWg‘P@ C%I@Ftd)nﬁaﬁléfblé@té@mtlp&cl ude a

uni g HGRArRRAUCRER ! el BIBX HEYULRES 9d% dnfiry)

general Ty chosen such that it does not contain any

Bnoviybnidrrdiiony  si t esx 341 atdoUbfe16 Spbwranded nucl ei ¢ aci d

bi ndin roteins s Lranscri pt t or hi ndj ng

o ¢ U8R RIS PP, S el BRBRGL P AR Bl B

t r anwadhitpideon f act®sx $8C atdseC fdiQDbﬂllﬁutsderaamded nucl ei c

aci d blndlng prgteln b|nd|ng to a oupLex forned by the
] L1 L eneqs that g K] Cha ttex' ng

pr ot}@ybllhi%a@&ﬂ par t3,abl ys@auBte76id RAdEd) R ei ¢ aci d
probe 200. The index sequences are al so chosen such

konat Waihdwiogul t i pl e2xpsG T fpr g30 meutestaagihded nucl ei ¢
aci dyprqhes. are enpl ayeq 5%36’5%0%’%?% FinufRGRM th a
different 1ndex 10sequence) there is no significant
hy briicgv &@ihpemny Gieteon sayuetes diaf shercenteaq a0 Yo iddnkiyy)

 nddt ERHEAC e are SoRd SoiC PRarPRefRar i ally

doubwgms.& l3f §eRe NUBL Bl SS@EIF RBrBPEFran13¥ nihies dagh. one
i ndexi ng probe, which has a nucleic acid sequence

Bonpirebesraugh §5 th@mﬂﬁ@n&l@qb@ e p@?léb/eiwblﬁﬁtrméd padiei¢ agid y
dou

oou ey LLeDat e L EIGons) Oy Repen NG RSSO EIGE
pr opéinteeesy, higl stringenyplaed aers pebisfringenye ICOmdntg)ns

t enper at engt. d h i s¢l os .
e e A R PR o P
sequenigeobs, tuth gpthe ipfabes qhasmbed therem, onvducledr eatrhcm)/\}sls been

%S'r'l lotps Es[tanélgpyg ?ee)léaré eﬁge%ur egta\?,\r%%bf gr%%t}}e(%gglo%gé:)%l QB! aléerlllis érqff‘he cell
seleﬁM&dngmmmnmhﬁﬁdnheaﬁmkamn&mabﬂybc&ﬁ&&ﬁ@xﬁﬂ@ﬂ&x&@@b

guani ne an C in such as abo 30%. about 31%
o bt S ot B33, Plisit andafnlRo o dnaliat bestgon
aboutisoBfdd)” irth@dipro3&fie plﬁillﬁ@dl by a&%arda;hﬁllﬂibatﬂ)@%eﬂﬁﬂ@ Ubr &iffple
about . 42% about 43% ut 449% abo t 4596 gut 46%
abod’tsmﬁ‘ﬁ@g eleghgphorgpisopnd éZb s ay Yydsic ag mndsﬂi@}&m
BbOoUhat hd% bedR Oiddlated O/ﬂlcla&&iﬂcleﬁ:"a&ds ﬁﬁlrl sta'iﬁ%ﬂ
about 57% about 58% about 59% about 60% about 61%
aboururi§oaton gisgheds. 2Eheg gy alshesiiracsa gy cleinpnids B8 poteipRiep ared
66%1,,abQibiAPexpRRQM 1n6c§14?;t @h Qéj'tvel@ gso/éheﬁ[caﬁ@ %Eheige@ nucleic

guani'ne and cytosi ne, such as 70% guani né and
cyt gsidaelt igedenred dhahiha éora; @O@Woéoqs @ot igphshebthrkipiogieal

and & gﬁ‘énpl% fre@lof §ch%gr{t% I‘p ﬁ(&d‘é%%c ac-:r H fholecules

i ndex sequence present on t parti a
ﬂbubh@agiméﬁﬁé@%m&dwéﬂGUdUw@Skgﬁébés&ﬂéé@9©§%d PR&p.8P . or
is | east about 15 nucl eotides in | ength,
suc%%gghg%l%ggkﬁeast 15, at least 16, at | east 17? at
| east 18, at least 19, at |east 20, at |east 21, at

| east 22, at least 23, at |leasw-24, at |east 25, at

| east 26, at |east 27, at |east 28, at |east 29, at

| east 30, at least 31, at |least 32, at |east 33, at

| east 34, at least 35, at least 36, at - 35 - | east
37, at least 38, at |east 39, at |east 40, at | east
41, at Ieast 42, at Ieast 43, at Ieast 44, at Ieast

o, oy A~ o, oy A — o, oy AN o g,
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sequnces have the sanme |ength and GC content. For the

detection and/or isolation of a partially
walewBl1€7834 r anded nucl ei ¢ aci d probe, a parti al PgI/US2008/064561

doubl e- stranded nucl ei c 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. Wile particul ar exanpl es of

the | ocation of the | abel 290 are shown, one of

ordinary skill in the art would understand that | abe

290 can be placed any where in parti ¥
doubl e- stiahplden %alalcewa@l%é.dateﬁroab@rzwp eELISAR some

enbagdidi® E&@m&t&ﬁ B8R Ic Sfﬂoﬁlejtr%/ (ﬂ%&b&bﬁ}t rm@%inpﬂéj Gl1&Jefcan be

acid probe is tectably labeled, either wth an

i sotaypehed ér a sk acyt 1@9#6@11@ eebe as thpiobas diselopad hermos o a
can, , 5@ ﬁQﬂeB‘yS{aé} ng élé@éc b‘&'@ftﬂe bl QL 8SE/BIec@E or protein.
Iunlnescent no e, biotin, an enzyne or enzyne
Substyamples @flabels:tmelmﬂ@@m arspettintitgh &4, sadamagtive isotopes, enzyme

pr ef Al rq.di j

Phe ‘Dot e e R b oo AL E Rafiine
theanmdextm@mmnﬁﬁmHmEMGM®chhﬂbésﬂek@dﬂeﬂmdgmdawﬂenhe
e)r(g% o8 b{ lt geef? é’%go&}:ﬂ? fgr y; ul(l)Srpo So%%sgl.rr]ed gcusseﬁ lf(??' egé?rrell&e gn
sui tsaahibeocﬂdemdr O{zlbiembarlCadaerhg MLebcg:iiw@rMahxal\/ @oldlSpnﬂg)Herbor,

B have Xl B AP o FuPL Pngocalab SRR plobes

f | uawbphlee & SaneNasYarkl 1as).escence 5quencher

Appr opr i dono /a tor fluoroph re pair

sel ect ed?{}@leﬂg"cﬂ (5‘[‘ frak CRTSRBUQCE)} g ‘?‘i’éy H‘é?‘&%ef”he
doncrrboﬁmlaﬁlu@ﬁoly»@uﬁh@ﬂ@h@wnso@ Nevithiadl cORA, mRNA, genomic DNA,
significantly excite the acceptor thereb eneratln

a dePdeynibatic (g %%‘ihéﬁllqa%?ﬁinﬁﬁé“%@@)ﬁ‘} BF RNRor he Rugles atd can

tshe Ratwhblaliihdd®@ul) &-silolAMdREEINLS.! Riheredfigfh-RaARA, GdRucleic
be | abel ed with a donor fluorophore and the |ndeX|ng
(5]

pr olfsid cap b B¢ seiise Firand oA the apissrse ptyandp Y usisitorceds capigglu

t hat, whanuliBRideO Q6 R, NG, @3hd G3l dnY HPHY) RIS eﬁ&@l@&ﬁof
nucl eic acid probe are’in cl'ose proximty, for exahple
bec angsal giiclpgiiges. duchas labaled PRESPtde (fogelgsamplemofinheleic acids
d on % 3@@%@@ clo?{%e?éh QOISR i InE&th ggagot#:? bLRES il

ry s In the art can r
Zi)p p r@@bla{seattdhdipmbbse Nusleat dordemplegildsiinrigled?NA I(1®oxyr1b onucleic

| Aokl RGO o et RERBIRRE: RRLE oFAkBonERERAT AR pr mos

nuclleiing c&gamtnm(sxb%wmsa hagegdne ¢(mhirﬁlngy1bbﬂ11&leﬁﬂﬁctﬂ,(@\N A)).

d th th
| of e SR AR B IR pehheks s PR OB ORI, Gt Pt en
aCIdmﬁmﬁheoﬂQGfmh&mrbﬁﬁduﬁﬁﬁwl@ﬂﬁMQ&@Qﬂﬁ&Qﬁdﬂ%ﬂﬂﬂQ@ﬁmdu)a

i ng randed po on 21 can be recognjzed by
ybricEr e ROt b Shich BPbr e T g B uRe LBERG. Hapeer modifd
su b&iu@lébﬂlc%g Bﬁﬂdmi lﬁrﬂé‘&t ar rip‘léjs sfutlBbisdes Fe@tied t'orh?- gé(f)dons) code for
sequence such as ¢ nentary ence
pr o SaH B0 AL G Pféypﬁ%‘%e 1ippa sipp el ﬂiaq e OB AP figised
hy br i flihg 8¢k PorRIRERiRKcodpBmeas9 ke udsleY of thig %ﬁél&gldes in the
probes are disclosed. It will ‘be appreciated that
i nde®RNG pleoted thayRNPesegsiet i Harsstbdd om DNA, RNA, or a
Fpcombi n anﬂégpoﬁlms%%f)ec}-ﬁh% tHySetRAg o0l aﬁﬁ@% 'rﬂb@ecﬁl%@sbﬁf%nded to

have substanti al enentarlt to the indexin
sequbdede the st cqr)lirpletmﬁet pl%ih%tulmx yodrsulsl EN6Y mah@rg@s though
nucl ei ¢ acid probe that they recognize, for exanple,
greater than about 95% conpl enentarity, such as

greater than about 95% great-en -t han 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
hybrldlzatlon The dlsclosed |ndeX|ng probes are

o . T o -



20i ncl udes at | east one fluorophore, such as an

acceptor fluorophore or donor fluorophore. For
wex@spis9o a fl uorophore can be attached at thePGI/USNG/ 064561

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

fluorophore is attached to the base at the 5 -end of

the probe, the base at its 3'-end, the phosphate group

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

to the probe. Methods for |abeling and gui dance in the

choi ce of 25| abel s appropriate for various purposes

are di scussed, for exanp i n Sanmbr ook et

Nbl etiiffeario dynigionly-a SAlgtea%ra%tewmﬁmgt stragsy qt aéprblrr@tranded

Har bowalsghQuet ory Press (1989) and Ausubel et a

Current Protocol s in Ml ecul ar Biology,

Publ i shi Ajrckketiee | Eredundapmgnipy ynghel npeleie g@rl m@egler 14 gygleotide
In

ol RO SR LB cordifink, BREXIMe L AnloRA e charide sih one.
30 ex@aperéhnee phayphragagsotris atiaghed boestds élnmlefr 9 tbmq@p@WIde moiety.
such as t t L B '

sequence s Mot hAleaRRATRLA B MESRILRGLL SYRBEhs w@ATP or
For Axderphgjancdie 3'-trepesphgtegd GhR oc@n deaxgtxidencadtiphpphatk
nucl i.n u , f
eS0T 958 T Rl S LPRBENEITE o Bl e bl
SeqUEmbehm$dERNAhHQaEn@mwﬁfHE%OH%NB(EWHdiAQg&MbQSeBn

g s SR iR AR G S u R e

requnp@ppmaeanﬂuﬂogble st randed blndlng proteins, such

as transcri S. cardin t hj.

i scl oou Pt g FusptEores oatinery s, milifed
doubugarsidi@ieeedd ﬁt@ﬁlﬂ@d @h@s@hede PacRb@ies) f6H RekhpIg aSddsEribed in U.S.
such_as a doubl e-stranded DNA protein binding site,

for]%%ﬁhﬁPes%ﬁé3ﬁmhﬁ?ﬁﬁm§?€%1of a transcription

fsactor, sughpRsoRRodHARAIEkYAbRHestWIANSGh bR i frReher -
The dlsclosed met hods i ncl ude contacting a sanp

| e

i ncinygieptifles alany @ogtionadisctibclaredndudec by afs I}%lllﬁged ©: 5-
Pr Ot RRaci U BrodRut e ANSHidrBihAN sTiaddled, hypbidiidle, L&Rate,
one partially double-stranded nucleic aci'd probe under’
condicetylgrtesing ét(cpéwilydrbm@mhgl) vechSeenriiotipetaylemmemgtyl-2-
b|n ucl eic
et Bl R AR Bl R AR DY G ¢
24xci cgatantobrésuemlse; limps wd, YMret-sipantemtddendae, d -théthd guapoet 1-on
[in 0 0 i ncludes
a Slklﬁéj[ }gh%oflrrl %gé(gglﬁﬁgllghan?& 2-533%1 fléd,ef? Be (%f Itlr%[tt}qgueagg‘lt%, o
abo uhetﬁyﬂcytomﬂee@trﬂededacytosmle dﬁ@adenmet hrrmthgrrguamm bndex

seque sSuc Qne t he exi.n quences
2o ST P R g e i HRir B R B D R BB, P
parhnamb%mﬂeu@M£SShﬁan@adbmqohewnuaﬂtﬁnpﬂobﬁnmﬂmthm&m@hmO-

Zgg ubl e- str nded region at Qout nucle%tlde
B G, Wb s Dy R e byt aggn
pot ahibtyabsitd, sdmdﬂgjlertmamfaat 2a¢hloh1ea$t4 t@id@racil, 5- methyluracﬂ uracil-

doubl e- stranded eic acid blndlng protein, suc

a t rafeersisary ﬂwﬂa@rm UrgclrS - @R ArRHE aCd - aet?'rlv%théwracﬂ 3-G-

t r angihd-BIN-2RafhaGheIpyl) \dch, dn@he)-@ReRopRinkiathodBi ofblser

bi ndi ng bet ween rtial |y doubl e-stranded 25nucleic

aci d pr okgamples atﬂaoctﬂr@ sy&UBNQaetios MAEH ERY IBE HERdrg MeABY ei n

3%60’nutlbé9t'ide§l htzeﬁﬁ& pQﬁtl&Pomlts%ugtgh% 119<,flucféal‘311t Iy oY limited to arabinose,
doubl e-stranded nucl ei ¢ acid probe 200 bound by at

| easA-flegnteargtindse.evipse. aRd Bexopryof @medified aormqmémr@éﬂprpé@@h@te
260 I e

usi oo s ORGP PR RPAREERLS o phRbERTRRate

Application 61/033,331, filed2®arch 3, 2008, which is

i ncorporated herein by 30 reference inits entirety,

or other suitable gel electrophoresis technique. The

i solated partially doubl e-stranded nucl eic acid probe
200 is then hybridized to a nucleic acid indexing

probe 110 that |ncludes a nuclelc aC|d ~sequence

o T N a ~ N o -



10 for exanple with each probe having a uni que

i ndexi ng sequence, for exanple an indexing sequence
waewendismy to one of the indexi ng sequences frpor/Usidb&064561

16. A further application of the disclosed

nmethods is the rapid and efficient determ nation of

t he sequence binding requirenents for a given

doubl e- stranded nucl eic acid binding protein, such as

a doubl e-stranded DNA binding protein, for 15exanple a

transcription factor, such as an activated

transcription factor. For exanple, constructlng a

| i braaphgsrhpraghiddie a@Respheydigmidais. ﬁ&t?&“é@ PhoRte 8 AkHg
det%ﬂﬁhﬂbﬁﬂm&hbﬁbﬁﬁﬁﬂkﬁp&ﬁﬁm% RRfdkcul ar transcription
factor binds to, the |scloseé met hod makes it

possi bl e Mass spastramptiys ehipthgd phercisegmpleds bzt srashergting
for @ Qha\égfbn% fr@ﬁ‘ﬁﬁé éaﬁ'%!eogi H%Fe%en Sp FatBd %ofdﬂ{g%' SR Yhass-to-
manner. SIm b|n 20requi renments °f

Ot hegharge tﬂéIIOémézt) raahmtqqlu dMIeéhQﬂs atgdelglinglias ghse ome |frm>91 a

can : i mer . ,

doust ST A R orl PR TR LD LV BT B e st
nutanMZ&man@ﬂthemﬁmeﬁmpmewﬂwme&mmmﬁdmngﬁemneSELD@,
glo;'lgla ) g%lrlg za%g)g,guﬁle? ?o gnlé)act 1?n1(z]attog (Igl:} oéep&%:tio%:g% ir%résl n

fi r sdccqrding ikcathbiy m/2itiol oaltﬂee}cectrmfmslmteldmﬂmb/ evpe of oiask orlghba,

00 . ts t d i.ndi ) 400
0 hBES b B LR A (Bl DRy L T S e
doubhgnsiic eoidemhadluaileiess, aDiadd Pricabnfps (MK Fuges-transform ion

T 40 £59 S0, 20 08 SRR 010 U

envi ia@ipsle-tildto Midht kil ©es bf @STCRaBReUPRSrad sépataie, the
individuaIIK or in _conbination and these nmutations can
i

i nclaaelesat Pt SUBERISE & §159E MorsUBERSIQI of ehapmptpgrarhic grpargtion,

| &Y n“%bﬂ@iah‘?[é bedr @Qre ditneAdiGR of Hq@aN i §ie@%@l@5161|f' SroMatography.
l'ibrary of such nmutants can be made and contacted with

one or mofetatignphelange plithe BAEbipgrgnce. fhgexample in a promoter of a
dou béeﬁe Sity/s8d ﬁgtaﬁ@eg uz?rﬁﬁt%t?odj@ﬁdaltﬁna éﬂﬁﬁctehgfcad'f YheGH0A kgt‘:aquence,

variations - a sequence to which

dou tfpee@mpaﬁhemnme D%a ¢oulilerstratsied étmdglgmr@@le |tcnthre PNenennence.
to n

| b et inchlde Sa bt Blutn P SRR ST OHS R ek

¥ ndVingtigpeei bé wiroduced, ferresardple by em@tculanldeldgn@lada@mques In
acl p . F (M)

o1 ngP e BUAAh BBy, L8 o SATH o Uy ler Rl atene
seque muedmoeq dunirerssnthespf ofan$>p g@tuf:llecudéosmh es st crl@nmtﬂ:diaoude that
nucl.ei c rote SUC anscr

f act %Part %ﬁaepartaill ‘ao{ﬂﬁ% g{qnge]d %t%cle%chagldspéglzfe Such asa partlﬁ ' &lble-
r equitramtvd Mudleiobieia petduldiselosddmarited nucl ei ¢ aci d bi ndi ng

rotein i ncl ud ral oS S

Gent 1 11 SORIBROUTCE AR el BRI St afc b breoppgnents
d g ubdfa-csil ﬁts&il e Chubugd thd olibld ﬁgf@}n@ dion %{gﬂfpgi t@tnﬁhrlpﬁﬁldfa@forsl)
the m sequence required for i ndi n noni ca
sequ¥ft g%%S"BfPro?bt%e%P@ueta? SHES LR atel R Tgi 1 a% iengnplary
Pr ot BbRqure$ tatbe dSunt R DHHEMPAL QA agt RESL1 (911873589 1983, which
known in the art and can be found for exanple in the
TRANSHECTRO @ B ygrlcEukatoplr extent thanistepshss methods for obtaining
FACt PhiRlear extract, Conventional nethods for determ ning

the binding sites of transcription factors, such as
nucl ei ¢ A¥iganadentidg or fieligeg: M}&ﬂtdmuct@tlmsdﬂtahlatm@leweés

can' Eﬂt‘*éﬁ%n%fegst?%‘%%éﬁ@??%@%%‘dde mogd I AR, RpRP Rt gow

for exanple due to inconplete2di-gestion or the probes
To overcone the problens associated with conventiona
nucl ease based net hods, the nethods disclosed herein
use gel electrophoresis to separate the bound probes
fromthe unbound probes, for exanple as disclosed in
us PrOV|S|onaI Patent Appllcatlon 2061/033 331 filed

Aa 1 NN PN O o o,



at least 50% at l|least 60% at |least 70% at |east 80%
at least 90% at | east 95% or even at |east 99% pure.
w0 pooaddispd on, techniques that rely on enzynatiBCT/US2008/064561

di gestion to determ ne the binding sites of

transcription factors suffer fromthe fact that the

transcription factor 5binding reactions nust be

carried out in conditions suitable for nucl ease

di gestion. Such conditions nay not represent the

natural in vivo conditions in which the transcription

factors bind their bindi ng sequences. Thus,

condind iy #seNgRangeablsyoramys haae. i g iyeither @wbﬁt&yteﬁ@tfru&dw (Py)

per t(%rkéxélﬁ'[ﬂe YRLeNOUHImide (mr Rl (09 RAsebsBlfedtRirine (Pu)

determne the transcription factors present in a

sanpfe exgmplpadening(do o peang (Ghc T8y te1p “pligeandieplidpt asgised

W t L,

R g T L

SonmPligonngieadidgsagan iba bbtgingd i existinsanglst asidciopices Gariegample,

pro t ~ se, for
o DA b Y B RS eroL

exonﬂgbmak@uéfaamanﬂonucIease Thus, in sone

enbodi ne ot Adl t

2 nucl ea?élrﬁz}l%r(ﬁ)ugﬁ-sgf ngi(g c? ic adl aCI?] yg?l)l i anugigl% ﬁlg probet at

parnndhmybdmubh@msmmamdegeﬁmmwedmuﬂmm@opoo@&u@omalswnmh-

ucl d ind n r ob i f,i cation,of
B et Hs ot ER AR PR o O H P iy acd
get hookses. am&thgbfg&nﬁeubtl:}%j lBQparﬁﬁl&elbﬁ%la—lsﬂﬂzgld%m&lblc acid probe 200
ou nded 20nucl e] bi ndi ratelns .
pr e?@ﬁf‘ %St?& Ré’m‘gk?@ﬁ a aﬁlP%‘ﬁ St Q‘%ﬁ! E?iﬂ"’? gﬂ} W?%r cinrfke
in R&)ﬁblbfétihrﬁlfed agd slwgaé aehnll K361 Rfd PAndcRE] fof ééamlp[é covalently
certaln a]gpllcatlons of the di sclosed nmethods

nuc|ked Jaisgme eximiis ethe doubds-grapesd Rorian aclyles @b@mngﬁlte fora

Boulsablsiraide duddi€ h&i 6indiak Grddin ditHas RN Ah&FiPtidrStakiBOVIA some
to bind to, for exanple to determne if the
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addi tional proteins involved in transcriptiona
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transcription or sig actor

di sease state, for exanple canmer 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 limtation
pl ants, and animals, such as humans. 25The net hods for
correlatlon of double stranded protelns to a disease
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i ndexi ng probes; and correlating the presence of a
di sease state based on whi ch doubl e-stranded bi ndi ng
w@e@BaIIs9are activated in the sanple as identiPCBUSIIYS/064561
whi ch partially doubl e-stranded nucleic acid probes
are isolated. In some enbodi ments, 5the profile
obt ai ned of doubl e-stranded DNA bi di ng proteins
present in a sanple is conpared to a control, such as
a normal cell, such as a cell fromthe sane tissue
type, or a standard indicative of basal |evels of
doub| e- stranded DNA bi ndi ng_proteins. The profile of
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I ndexi ng probes; and di agnosing the di sease state

based on a correl ati on between the presence of a

di sease state and whi ch doubl e-stranded bi ndi ng

proteins are in the sanple as27dentified by which
partially doubl e-stranded nucleic acid probes are

i sol ated. 15Environnental Effects on Doubl e- Stranded

Bi ndi ng Proteins Aspects of the present

di sclosure relate to the correlation of an

enV|ronnentaI stress mnth the presence of
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of the doubl e-stranded nucl eic acid binding proteins

present in the sanple, for exanple at various tine
wpEoiostig789and conmpared to a control, such as a BERPEM®08/064561

froman 25organismor cell, for exanple a cell from an

organi sm or a standard val ue indicative of basa

| evel s of doubl e-stranded nucl eic acid binding

proteins, such as transcription factors. The nethods
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sane time enhances the high throughput capabilities of
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stranded nucl eic acid binding protein, such as a
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tsr eatpdp Wirtd) tFli!@z AAGNFTS AS R GARESH GABM AR Abha, GABP-
"doubl e- stranded nucl eic acid protein nodul ator"”

r ef el t@ARBRrYetan (GARIP 53 GAT gpmerCHT. gypmatAgh wmeaCAC2,

ol egat&-1t Balr b f@Lt &3t BATA- iQ}ATA 80h G, )Gb&qg 68%2, GCF,
for exanple synthetic snmall nolecule, chenical

conpaMasCChed Ic AILLCBAP) Gk elpha 3tibeial GRF -1 Hexce@icl 45T-1C.
el lGAgias erefBap E}T”[?élﬂe‘ie?!ﬁl%??ﬁ%‘% HESRIEEP 3P4 AT -2,
extracts or I’mt rrals tai ned omfernentation’

2r otIhSNDL pHAYPE. BRI AEhtHDAGR Higans. hDaxs deaendurgd fagtor,
desi up f.f n

mucl B 1har e SpETthe Bk b, et MeRA CHAROHRR, e,
errbddhxl;rHiﬂ s, Hicnlpban iHiB- 1b6ta; e - MJENFSB,iHING| L ENF B HING-

o TR e L R v

chemidal I, HM®G BRIy, HEY YoM GGl Helcﬁtmm{mf 1B W€F-8 €, HNF-3, HNF-

che I un nerat

B DG BReD By et S R e %ﬂ#ﬂ%l JINE-
nurbgirphed, }H‘ﬁfe%lﬁlﬁab HNEWaLthm HNFZ&gi(rﬁma HNM6ABhd, BAYENKS .
For exa i near conbi natorial chem cal |ibrar

sucH? %ng FHE?F%&EQX%O HQ?F%WPL% ?Q%‘%He&loaﬁ/“éoh‘%ﬂ g
a sgioRA3cheriaaorus! HORADHOSKS kAU #IXI8IB IHOXB-1,

eveh%P ossi ble way for 15a glven conpound | engt h for

exanpPEBL hd1PriBd d 083 dH KB T.4¢08R5.iHOXBH AT pé pit

ﬁpnnﬁyﬁﬂkjH@kbe%ﬁﬁC@éIﬁﬁﬁ@lP@k»@%@PH@&QﬁsCﬁOxﬁﬁ HOXCS3,
synt hesi zed ﬁ%g such mbi natorial mxing of’

cherHQXCwﬂJ@K@ﬁ KCB&&@XDIO HOXIAb | AUY¥ P b SlQrge it 1026 .
be r I Ca

nat GO P IDR HORDRLHES: Rt 1SCER. Amit USE R AP
libraries are comercially 20agail abl e or can be
readi |y produced; neans for random and directed
synthesis of a wide variety of organic conpounds and

bi onol ecul es, including expression of random zed

ol i gonucl eoti des, such as antisense oligonucl eotides
and ollgopeptldes also are known Alternatlvely,

S o o T o



- 51 - al., Nature, 354:84-88, 1991; PCT Publication

No. WO 91/19735), (see, e.g., Lamet al., Nature,
w@200882788%, 1991; Houghten etal ., Nature, 354:BdF/B882008/064561

1991), and conbi natorial chem stry-derived nol ecul ar

library made of D-and/or L-configuration am no acids,

phosphopepti des (including, but not limted to,

menbers 5of random or partially degenerate, directed

phosphopeptide libraries; see, e.g., Songyang etal.,

Cell, 72:767-778, 1993) anti bodi es (i ncl uding, but

not I|n1ted to nonocl onal , humani

ant i H$Xdi ©q7p; %SFZEhﬁ%rH%9%rIB§Tlﬂbq@ HhIGER- BW%&?%‘%P Id1,
and 1iaby, 168 a3, }8/1dnd1 feb 1eMR1 aspE-onigbE DY & a)dﬁ)efg AGPBAY-8pha,

and epltope blnd|n§¥fra nment s thereof ani c

or ilktnpglrdicd. apraBit sl REJbte BISBP1G% z!iNMEI: IRE}f REil, IRF-
Pr oGS Iﬁkzﬁ&bﬁﬁ& Ois@hensepls, fsQﬁﬁ%'afbﬁ£QSGﬁ{3§?rﬁma, Isl-1, ITF,

libraries), nolecular conplexes (such as pro
ébnﬁﬂ@ﬂe§$72dRFnW@meB hoPdksappanfedde dkBFehthiRds KE&-1g Koxl.

SRR R TR B e 90 11

benZddnaZepX hddD{2% LiTX 3, ISIXFa L eis., ISHX6I\1I@, LIBX@88,1514) Lmol,

0 SROTE DB DS B PGP RIS,

90: B90RIAA]BYF-1993)1, Mractyt, dGaiisMPSHy dfitxil deisx ) M, NAZL,

oty S M5 oG0Pt Sl SE0BERL AR

et al MEF2BAMEFCHE 33 3ocform)l MER2A (463 218 forh MEF-2C (473 M

" oriapestfcaneas St A RS b, SAETPSHES e 2020,

199 EFQIDIAYD 08E I 2DABESIEFOTIA'BL Mikis- 1, RRBCIaEMER,2b, Meis-2c, Meis-
261: 1303, 1003) and/ or peptldy Bhosphonates

( CarisioMefs-2&; Miels3. Weqyl gMegy|anleogoMatos (KiggWy. MIFrje Mir-d.
ﬁﬁldwhlbﬁ@bpﬁﬁdkaﬁ§<5@%@(@@&TE&$@MTFN®B@HM'ﬁ&ﬂChﬁmlngc
A Laboratory Manual, Cold Spri ngs Har bor Press,

198 My el Mati-4a Myf- 5CMB’f'@>rMY O8] NCH rN%Me’GlI‘H?rLF

Bi ol oy, N&, @«%Py%ﬂ ﬁlhé 0 158 QG ANGS1 ANGe-YB! Y-1X, NF-4FA,
I nterscience, N. 89), peptide nucleic acid

| i bri¥$lf-+EB, T(TE,-éEC PéF@\ N@ AB. A Bht NBENG. NE-AgNIH88) NF-Atx,
anti I qh u

o otr@%ﬁt Al I dﬂogﬁg}( égggb qxillsgis%aE\é% Q@%&E@h NFOREE3C,
ZoCT. /N%Bﬁﬂ%%ﬁelta’féBbNﬁWtaE#@, Nfie PNEEL NE- 112sé1€ E2epdg, NF-E3,

No- SRS G NEEH. SR ISR NIRRT

iggskapmazlﬂid) Nfel{appvéﬁ NBdmmam&EhburséaagNEBapppB@MBEappaB2
reno ) .
o D SRR Pisst s N AR D 2oRR L P Rapaes. nrg

5, 549HOTA, NrEyMH@IdeNmaﬁuEll,JI\]S mited, NFtmiNes NP5S,5&5XYNE-X1., NF-

. %S xgaESa e NI $Bn Nus- e (R R
|'i kes, NKX2B, NKNAT, aniexs, se{3A, NIoX3 A R NIUETA 03, 80KX3A v3,
screening methods can be produced in avari

manmer 3 WA, Mo ap Ans IN-Mye-dd Qe 2alalia Ny %‘Ftrzil)?et& N-Oct-3,

ar r ayex- mmlocpsac} Naéatsmwpsmt hﬂsm NREXS a0nf1 &rah . Nrf2 NRF-

Proc. Natl. Aca 81(13):3998- 4002, 1984), “te

bag Zbﬁ@bNMeZ&ﬂymaﬁeQR% i &ﬁ@énNRﬁFé@m NAYTF, OAdaQA -B, Oct-
1 R 0et 213 ée@éﬁ%aé%&t 4A %cﬁhsa@)%t gli éd%awc&%&%r

d Smth, Scieénce, é 'spot “or disc
s ntqv@mes—b(nmngtfmmhoca% oct Bé» @@qlgOtX% ZF @i@hpl%m%
8(1 9 eh
synt esi's o:§@§§ éﬂ &%Q$§F§$5§HB5 ﬁ%§8&b/ ro?%?%PaX
Res., 37(6):487-493, 1991; Lamet al., Cher Rev.
97(2):411-448, 1997). Devices for the preparation of
conbinatorial libraries are also comercially
10avail abl e (see, e.g., 357 MPS, 390 MPS, Advanced
Chem Tech, Louisville Ky., Synphony, Rainin, Wburn,
Mass. , 433A Applled Blosystens Foster Clty Callf ,

AN o~ o A A



25identify those library nenbers (particularly
chem cal species or subclasses) that display a desired

W@h@BAEmey i stic activity. The conpounds PCT/US2008/064561
identified using the nmethods disclosed herein can
serve as conventional "lead conmpounds” or can

t hensel ves be used as potential or actual

therapeutics. In sone instances, pools of candidate
agents can be identified and 30further screened to

det erm ne whi ch individual or subpools of agents in

the collective have a desired activity. Contro

r eact PBWS: Taar o 82péBs IR oY1 Pééﬁb?%%%ﬁaavaaﬁﬂ P#ed. Pax-8a,

| Drgkig®spaxC Pa0ft ipR0BE, PRRBE PRL-or BRCTA PBHS1KPBx-2, Pbx-3a,
appropriate and can increase the reliability of the

scr ddnrigPCAdEdr BEDGIEA3. BFRRaba Ptz headic r?ITIﬁbIP&EXZ
SUCprx§ Gk rA4E PO, PEHﬁnS@OFﬁAl@élpﬁaeﬁﬁARQeﬁ‘a FPXRESmAal,

negat | ve control reaction that neasures

tr ard¥Rgemingd. PRUR. £& 8R A oRbyVFRY1-BRiSidNdlrn Pop-1la PSEL, P-
tra [ I 0 e

e RS, PR R RS0 BGOSR il
tr arisxsrblthng(fmcttﬁra(BﬂAfB)aHﬂ il vli’ltFyPunfa«umeRddlZ KA dpm1, RAR-beta,

: L: S C OS 2?(4‘?[%?%0 gs Cc ar% %Iellallj’s e aé)ggr}%%l I:lise?%r@eYB

| eadREXQRFOUNBEXLORFXI, RFXFeREND thﬁnrRQRahﬂraiz SRQRalpha3,

0" HORGRS ROFEaRI R AE REr L PSR kR AR S RRPERTRE G, RVF.

gr oWXR-atphpl RXRbi@rs ARl 4 fSaPe bt SFat iSBIO X TaePHOK2b, SHOXa,

1 ardid R e ikt Shers B Ba st £ g RohStu st v
whi ¢ sposl ghvad s, BRRD-2 BNIADLS, mm4bwmﬁsi JOX-I desyux-iy,
drug | eads for a vari e%g of conditjons, includin

neopiet X Pr¥ %kl § SQ?ISé’f‘g$FglfﬁS}%re§@e'?’rssIPtINa§ P,

et aiBK ] fisRearab, JRPED1 6 SKEHPSE 3RE-Z NP, SRIF smegftmostaf
bacteri al lnfectlon fun |nfect|on or the like. In

e 1 BPATLBHOS HUL ot AT, St ATRaBTA b STATEal 11 T3R-alphal,

tar gefR-LIpRAS ¢4 IUBEth OPAF@EL® F[%P‘(I?‘Aégu 'T%?Ib&e @A@(IE%U %W‘F(H) 125,
such ‘as viruses, fungi, agricultaral pests,

[ keTAIE(HhBéeTAE(IﬁHOt EAQ(IBI%IQSAF(BBQI EI\F@I)ZJIS@STAF (H)250Delta,
her [

rang[:e[‘{‘]?lé)(ﬁ%ﬁg gg%§ﬁ¥ﬂgﬁlareﬁg%?ﬁ ﬁwOEB%%é%@ﬁgﬂ%ﬁ?&
FOac tIoAF HETO- gantnya TAdHUdAE-1E diddit1t., ﬂbth$ Tak1t2eh liatedy 3 ARnldctor,
ot h ls ' I , S N¢ I
oppri IS TaXT S 1B R, R o A%, A9k ifhn

use isafomheTERITHIEE THIFS tA 0Ed 1 BLelr@i- hC.i T(H- URLET GRYE, TCF-1F,

S T R S R R

pr otEims, TEF-zled] TERE, TEBBPIERA, i TRHALalehd/bedsgreaibdon TR -

4 oSS Sh Sy e G5 FEPP AT i TR PEARE. e

Or gayias MFIIRCIFIDH- algla,v\nrmmbtal THTIH, atﬂmﬁ TmJIHt@A:IQI TRIIREyclin H,
or ganl SNB ants and ani

e e GO R RaE T T

subj ot TIH PO UFNM-pAL Tentl, Btfectred Fhyr@rcoamit TQ1P3 or
di sease to be di agnosed or |nvest|?ated 30suc

cancEiBALIFhiTd&. Bk TAF.JR2a T Red T PRATY-al BB, H%AP

et efRE@'iYT}%E‘@JﬁFREBJ‘sOTREF‘ﬁtT@@FQ PRIO@Y BFF-1, TXRE BP, TXREF,
bl ood-fracti ons, biopsied tissue. Standard techniques

for WREIRA-1i G- éa‘U ehUBEApPVEE4al&F @i JB$ b, Bave Vax-2,
for [ Re el

1 76: TAS TS FROUATE B HRr A VR psTRh T KPR, w1 KT,
133: 515- 18 (1986); Kovacs et al3l,- NEI MB18: 589-93

(1988); and QOgni bene etal., Am Rev. Respir. Dis.

129: 929-32 (1984). Biological sanples can be obtained
fromany organ or tissue (including a biopsy or

aut opsy speci nen, such as a tunor biopsy) or can
conprise a 5cell (whether a primary cell or cultured



bound partially doubl e-stranded nucl eic acid probes
can be separated from unbound partially
waelowbl1¢7884 r anded nucl ei ¢ aci d probes. | sol ati orCDUS100&064561
protein bound partially doubl e-stranded nucleic acid
probe does not require absolute purity, for exanple
i sol ated does not inply that the biol ogi cal conponent
is free of trace 20contam nation, and can include at
| east 50% i sol ated, such as at |east 75% 80% 90%
95% 98% 99% or even 100% i sol at ed. Techniques
or the isolation o<w%‘ote n-nucleic acid co
i

;
suchVad Idp'ge BiTh -BEdnY Thaleli XPBR: XeRtrbi 6WsY r%d S a1

nuclegsp acy 0 ZBBOREE Zral EENEAIX K 2otN Z1D, 217 dmongst others.
Exanpl es of techni ques that can be used with the

di scl osed\nasti Fgstranpreiptierefappistarieascriplien tagior ‘é‘ﬁt hag agen

Sep %ﬂ&dté&lrb aesfﬁ%'hﬂ H‘@sﬁltmﬁ lﬁ?!ﬂm@% %%ie cﬁ&&% if ARRALSTIR

for exanp gp yacryl antde ectrophoresi s,

a9 artca@ecr@ébn T@ntfqorcqahmple 9|pgst t@nsldwaﬂ@lnmdﬁé@aiﬂom sthesseof
capi %{h}égﬂtl%ﬁ trﬁé%lé}?] Sén%l th 'ﬂg& 941'%1%1{%%95 ﬁ'%&np‘uon factor can
tec ues such a rona ography, 1 on exchange
chr crnsalltog A alpﬂmge infb¢ afﬁhltx)fm’a q;gntlalpihyDNAu@cIuea@ agef a particular

filtr tlon ro ra u
chrd)g?og?gp Smpﬁ??gmmgvxgﬁéﬁﬁ%%Qiéapgﬁﬁy and the
like. In lBldﬁEc(mdaimi disat panhn lbmilupgirA pldaseyused to describe any

oubl e-st randed nu i S ol at.ed using,.
61 yai il B8 el fe Pl PRETS SFmpEShEN GRS HETE S pich
a par;vbloa oye ﬁﬂu&ﬂl@ sich andletbicueal molecdsiadd/pr porinhasiselles,

b é 55 - douhl e- s%randed nucl c,_aci ?

b| no‘iaﬁ "a t ‘iﬁ’nfl@oﬁlss"ép Hiceqe et ﬁéP‘PF&HEatH’P% sBiead{os other
US Rihewicals @idafaciiediet bdapigiof aloleailed ITh §S3e &&ﬂnpids | ®dditions
March 3, 2008, which is incorporated herein
r ef dPamerni} pindipgarg symilag jo the F‘Hld%%foé%@dh%’rﬂ%ls of sl for
Bar tdxahp¥ adau ficbil sn@le GlytS'[HQn?d)fCa 6kl i @BIE SMch Ronditions
5bound protein is isolated using an anti body, for
exarfdh 8¢ gimuliadi fonayanmitaly wwied Tickeal g nds a
doubl e- stranded nucl eic acid binding protein, such as
a transcription factor. By way of exanple, a protein
bourld parQervi¢vy otibeyerad Fsnhodimdets nucl ei ¢ aci d probe can
be cont aGﬂhS re 'iﬁlsags géf']ltela%gqymgtﬂ%s %pﬁglgmﬂﬁ%gle%mdm sites of

transcri pti act or I nterest and I so

0outdomble n‘emﬁomslew'ahlé birsloigatretdinsisuth &- daubkeratrended NA binding
nucl e

det &F Er)ﬁ%lrr]lgcfbrd qugfs%gl%ﬂsé:ﬁgté Sefgé’%&% d%él?%ﬁ(]: 1va$<5d§t?%(s:crrlptl?n factors) on
facuhmbbﬁnmnkéneﬁmca¢d£mmhhs¢amkﬁMamhdRH@AeTNsmsmned

enmbodi of t th

or asl aBo Friat R afiR e O3S H TaC b e e Bipding proteins
nucl (i ag dowbldoitraddeoDIPA dlrlinggpreeif dort Rample, tredriptiet factors,
% ublq{stranded nucl ei c.aci S rgb and etern1n| % tq
Pdert'fh 3 a5HV4iHldransatipen (Cige [e 8 roaal?a% I HeRorRp! double-
pr ots@iitied nQ¢leie ¥aaR kch ak h@ubﬂ@btkdn@ecsIDNAnﬂ)E ekafe 1BE BRI sites

protein can be identified b ny method that allo
for Hrﬁéntd%%@ﬁ%%eraﬂ#&/gs?e B AE F‘E?‘k?é’tf ﬂ%ﬂe%forﬁ%%t@m@ereof

Exenpl ar yrheekhesds ndieddyde ﬁa@l&ny u&wléngrag@ém{&re&tamqﬂ@&s that
20bi ndi ng proteins using a_specific binding

suc Haxga gdepbigtfapdrsyportioncapablerad bidpg d@éblé@tr@lﬂgg auclelc acid

RO PSEHWRE SubiDS tfa%@r@h@rgfa%i%b |A§ s§ﬁe‘h§ﬂ 0ir8@hR@in Figs.
protein and an anti body. her net hods he

det eldt-i Brioablg-siransisd p@rﬂ@m?@fo@f peftially é@l&)ﬂ@am@nd@mlewcié probe
dou e ~ ~

Spect p Sl TR DERBA RERLED i PR ok BpTRSAdexing scquence
spectronetric techniques to |dent|fy proteins in
25bi ol ogi cal sanples is known in the art and is

descri bed for exanple in Akhilesh et al., Nature,

405: 837- 846, 2000; Duff etal., Curr. Opin.

Bi ot echnol ., 11: 176- 179, 2000; Gygi etal., Curr. Opin.
Chen1 BIO| , 4(5) 489 94, 2000 Cygl etal , Anal .
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- 56 - sanple containing isolated doubl e-stranded DNA

bi nding proteins is subjected to proteolytic
waele@edsisen, such as enzymatic digestion for exeopUs2008/064561

digestion wth a serine protease such as trypsin

anongst others to generate fragnment peptides. In

certain enbodi nents, the doubl e-stranded bi ndi ng

proteins are detected with nmass 5spectronetry, for

exanple with tandem nmass spectronetry. It sone

enbodi nents, the doubl e-stranded binding proteins are

detected by detection of ion fragnents generated from

t he @B %ty idgnfibierdien bb%mdﬁﬁ%w@%he}’@g(afS@ﬂueéwpémﬁptary to

col | h8inQ&kinSiefGent AHAQM 1%15@511%1’@9&&1@@1%%1}61)1 of M@ﬁéﬁaﬂy double-
spectroneters generate gas p ase | ons roma sanp

( suctHargded guelgigpsid prabe ofisahentat g oub b eragtal s dende- ﬁraﬁ@%g
pr ot f
ot .@E{é%&C{d?%%?é??%ﬁ%?%@?%i%ﬁ@WﬁeE*% R ebagA
ar e t hen Izsqreg apagleacsiog @arﬁgllst @@h@trandﬁéslgclcle agifh aroge 200
rati t I
o od Tk e (3864 BBrao b kB M ANS Surfl offcts.
met hodsasi maeantbe cwvxtdhlguhat Imagriatfedt |ﬂmbnm1@:¢frosszpn dguble-stranded
|on|z L on I

SRS, Tno B b RRETaR fiboliPRghs oL paptaly dguble
IaseMamEﬂmnﬂmbandpﬁmezanumme©SEhDhymymngﬁmmAkmﬁmnnmhmk
i oni.zaf ni z (E) .
PR en R P R G i BAPlncRes Fhy DA doblgrrgged
acc ompleicsabﬁqnwa fin amyu(ﬁlyp}eemﬁloymgal adadingz@obe, tha Glybiitingon

d uagcrogﬁlg{olge;zo n?l'gé@)%%pét%) @ﬁ@gﬁnsg()f efesllir:a‘g(sgep ns.fgl)elc acid probe

anal 34g € SptiriiBgn ﬁirleﬁarﬁlﬁ@fooéhbéiﬁiﬁaﬁyse@ﬁﬂb Yidi@kfecifid By@idzation
linear ion traps ; Fourier-transformion cyclotron

r es HARE %Sw(bﬂ-*qhﬂil Sta?f@ily wspidcal duplexBFIRG ISP AT REPEHY set

15 ororexRRIAL Brobes, %%%Qﬂtﬂ[ﬂ@ becdi@Bm@ finef ¢ d; 9btter Al Yeh8th anfdhgst
Q TOF anal yzer). In sonme enbodi nents, the nass

s pecithes fastars. sudhgb dheqodividyal indeagprabs @a@ﬁéf&%wr@wd

( M5/ VBkicaRd drbi fr?ﬁzﬁ«@ %r‘%mféf mRERE ke AEER or Bxﬁlﬁ’ﬁlz%ﬂon
doubl e- 25stran bi nding protein derived iIs

det exonditionsf or exanple a fragnent generated from an
enzymatic digestion. Typically, in tandem nass
spectronmetry a fragnent peptide entering the tandem
Iass spect r onetRartially BaibdebadndaddNwildi¢ Acitldtiobes

collisio [

the resu Iprthl nﬁl%H]%ggdlgélés%&) ﬁérgiﬁ e%%lo&?ag%ﬂ% a—gu%let ﬁl%ﬁaerde}luglglc acid
st ageolah (mhleasmstallg gieu:lﬂe—strmtlecyDNaSprd)es,cfenalainpkd p@htss made

R S R S R
aci dsote@rbirdig siesindfpalrdr tyd idbrdifipgah pfotainsf dapabbandt b1nd1ng

SS a ClD,spectrum al one often provides. eno
I Sitie s RS T DT B s Emie PO g AR such as
Sui lta%’gbe@edm&rrptlﬁ factoSP Qﬂﬁj‘cél@gﬁtyebarﬁadgftc&)EIBlefsﬁﬁndh@hﬁ@elc acid
i ncl ude an ntor an e, twg, or nore
s ped%r?l%ﬁsré’ieé{@ﬂ“%‘t éﬂ "ﬁls eta%@@afag ﬁ@f Paatvé@ym% St@égawcggc
of Sdéidtc}ﬁg’de@ chi9Fe EhABRAIRINSDNAC RMNAE or zbéﬂmlﬁﬁa@ioﬂ Hereof With
limte collision cells (in which ions ar
f r agFNEodye. d Auli seEeenumnleso Pty dowbigisirandge mlql%w agérobe

ﬁp|QﬁMh@&%mnRﬁﬁﬁﬂmﬁgkﬁﬁ£ﬁk%kM%Hm&@bh§2Qbﬁm%ﬂkﬁﬁe'Ons
are fragnented by irradiating themwith a beam of

phot@Rpiemeataty ssananersel 1&i K3 deat areihsbridizeddpesthesto formpartially
Whi GdbigRE &nﬁé 95@%1%9 50 %Hlatlg'd&ﬂ)lé DRI SR acid
solid or a |qU| sur Sui e mass spectroneter
systens can al so include ion-38flectors. Prior to mass
spectronetry, the sanple can be subjected to one or
nmore 10 di nensi ons of chromatographi c separation, for
exanpl e, one or nore dinensions of liquid or size

excl usi on chronmat ography. Representative exanpl es of
chronatographlc separatlon |nclude paper

e e - [ =1~



such as col umm chromat ography, fast protein liquid
chromat ography (FPLC), ion exchange chronmat ography,

W@ @e/1€7889 usi on chr omat ogr aphy, affinity PCT/US2008/064561
chr omat ogr aphy, hi gh perfornmance Iiquid chromat ography
(HPLC), nano-reverse phase |iquid chromatography
(nano- RPLC), poly acrylam de gel el ectrophoresis
(PAGE), 25capillary electrophoresis (CE) or reverse
phase high performance |iquid chromatography
(RP-HPLC). Doubl e-stranded Nucleic Acid Bi ndi ng
Pr ot ei ns Doubl e- stranded nucl ei ¢ acid bind

pr otREPRE200 dishilenIndBLITHERNSE |2 st 2DRA noglgngquﬁa ithegndex

pr otRitHices 3@ VP Aa81eNS, AR @-Qfwild tﬂéjéd?l%lérﬁ’entary sequence 130
doubl e- st randed nucl eic acids, such as doubl e-stranded
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bi ndjng. dtnkelra phl%fﬂ@y ARl @asdnanded a%g)k%.nd' ng

prot el n-and m ni ma contains a - - “domai n capabl e
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t nat SRS RIPRE DRk RhoR S eie RGP fri A dh
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proteins en esse ..

Tr arf8@rids 3?'?23% f“térh§ C@ﬁﬂq%t]"éfr‘tm@aﬁ?’ ﬁﬂt&‘f‘g“@lﬂgﬁ@&dem acid
pol yissex®e it @hichihdanskqaeiet 1 2d istphgerd ibs sUieMang. Fig. 1D depicts
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sequ[ﬁ Oﬁﬂ%éttdegl Ly, 30transcription factors cones
fromthe proteins making nultiple contacts to the

edges of the DNA bases, effecti4vely allowing themto

"read" the DNA sequence. An activated

transcription factor is a transcription factor that

has been activated by a stinmulus resulting in a

measur abl e change in the state of the transcription

factor, for exanple a post-translational nodification,



RNA pol ymerase (RNAP) for specific binding to pronoter
sites on DNA. The bacterial core RNA pol ynerase

w@e 0opl1€7899 whi ch consi sts of five subunits (f3fBCHES)0PS/064561
is sufficient for transcription elongation and
term nation but is unable to initiate transcription.
Transcription initiation frompronoter elenents
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factor, which reversibly associates with the core RNA
pol ynerase conplex to forma hol oenzyne. The vast
mejority of a factors belong to the so-call
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bi n A 0 n / g, to
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oo IS 5 SSRATREE BETPLECTRI S Loh o
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r of gene of rest o .
e el efu R & e P G edteu e bl 68 Ungia 6% or
| oC adbb@ITH %0duafinG BRI, sush bdBEALH getie @88 ca 6B NGOG
a nucleic acid,.such as an. |nd§ probe. In sone

emb cHPMBR ! cviosior 30aUY REYILEAP 96%%%0&%9 Y% gwging 2apdpe

or  Cyesme OThdM@é&eGuchodfiednt SHEHpAGalR di)'ulS‘ngsﬁaﬂd@&j B¥cleic acids
probé, though a particular index probe ma

r edrmdmﬁérsyloaeérberér% gengtallingt kepsh p@uaaawé@éées lrlxlengfh such as at
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with reference to Fig. 3A, indexing array 300 is a
col l ection of separate indexing probes 110 attached to
solrd support 310 at array addresses for exanple
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30hybridizes to a partially doubl e-stranded nucl eic

acid probe within the sanple and identifies this
w@2008i14d8by doubl e- stranded nucl eic acid probe BST/USH08/@64561

whi ch a doubl e-stranded protein is or was bound to.

This system perm ts the sinultaneous analysis - 61 -

of a sanple by plural partially doubl e-stranded

nucl eic acid probes and yields information that can be

used to identify the sequence requirenments and/or

double- stranded binding proteins present in the

le. The partially doubl e-stranded nucleic pro

rray lbaét %ate'easr 3. ghleast pAat keap 40 rabisastid. dispsial?. Ftrl‘%fé‘i‘li‘ at least

formy glitRoagh 18dst S iafleds@iiMal Badi ¥R € Bhdi Vo Pl &h&rs0es feast 51,
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agents or reservatives. I n sonme enbodi nment S,
éked%humk epyl SEOquclggides, od d2H3P audeqtideded nuclelc aci d

o8 A 000 b A 0

subséqwsdﬁﬁwnaﬁysms\uﬂnh@dﬂemddﬂhweﬁsudandﬁdamkmUMﬁ@r
tif

glr ot gnl%]h lf‘ocr) a%)lf]pthe 1néeanI%s cguel{lae\é canhl? (gegllglt?eded 11'?\/(? P %Xample

in exa
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addrsgggesized and uspd ehihg ualﬁuamrlayng waemcRDresgEdn i pytiaicdouble-
aci dybsqa4dE168 380 bfbe Stk cdnimdnlady {QGH:E B Héﬁbéech% the
reliably and consistently determned wthin t

| eastongtivetiongy adliltAskisg prede. oWhmemlslmlayarQ@lryf @@ble surhrubd probes
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cncraief B Suf bl FRt OREAL A IR SRR f oyl
2r r adpublestraiidied nudgic 28dprobss qampe drosmcln dlaperlmfﬂ@baddetxo
ol d B SRR R T AN BeldRAPE TR 7 M e e
symTet ri dat thyg dendctmatamﬁonsolhmm af aqbemranbgdcpxbakmandedunludelb acid

' f.
ai surrgae el Bho RSk Sl Rue G HRER R

or desxxextple] WMIQRsameAﬂMgfssah&ecaamawsmﬁannﬁﬁn&ﬁﬂmumemmd

ar e e Satiarnes a0 KB Ep Py Te A S Er S o e

abouibd ben sasIve, ade dffdadindp@sliill ir0Re ar% W@ﬁld&rﬁderstand that label 290

hybrldlzatlon or bindin |ncIu si gnal

i nt €18 P Placqdpny siperedy Brpd! S{ CfPUEls nr Sleiady probe 200. Thus,
f or MRkSme EdiBodiRghts idyatiaBRIRILRSstRhd ABIuee K81 ﬁr(‘)’betlsh@etectably
array are arranged reqularly (for - 62 - exanple, in a
Car tlgglegneifhes nrltgan BRIPRIY or DRT-iEpioRia ibBle Newripaiprie lshels gan. for

RAdrigg sk NhQL DB ARt 8r IGAHRCB! molecule, bldﬁ‘ﬂ AL ERSor
within the array may be of any suitable shape ard

si zeenzype YopEtescdiemEat Such labeln g peferenitelly shagpresuch that the
Sus H&gat lodl o§tﬂe 4 Iaﬁiy Eﬁfﬁ?eumm na @8k %1@ %%b%%lﬁlnhd]mdexmg
square or rectangular" wells on the array substrat
However, the nucleic acids maobe contalned in reglons
that are essentially triangular, oval, circular, or
irregular. The overall shape of the array itself also
may vary, though in sone enbodinents it is

substantially flat and rectangul ar, square, or even
substantlal circul ar (such as ovord) |n shape. 10
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15pol ybut adi ene, pol yi soprene, polyvinyl pyrrolidine,

pol ytetraf | uroet hyl ene, pol yvinylidene difluroide,
w@oiogfik1sey oet hyl ene- propyl ene, pol yet hyl enevi np¢T/US2008/064561

al cohol , pol ynet hyl pent ene,

pol ychol orotri fl uoroet hyl ene, pol ysul fornes,

hydr oxyl at ed bi axially oriented pol ypropyl ene,

am nated biaxially oriented pol ypropyl ene, thiolated

bi axially oriented pol ypropyl ene, etyl eneacrylic acid,

t hyl ene nethacrylic 20acid, and bl ends of copol yners

thereof (see U. S. Patent No. 5,985,567). O her o

exarpPlesappe deipateds la saupheemates dhe partialydoghlp-gyanded nucleic acid

di sclonadibaseivith h NGbHIRE! Bagnpls We RiiRble ubobhRBbbE 84

gl ass), Si, Ge, GaAs P, 5|0£, Si N4, nodified
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bei ngote@iakl®e paxtuint &t exagilé vahienl ByeiiAkliat FRED®ccurs

activation, the syrface of the support is capable_of.
covaleBHEny eé{W%r&‘i‘ AEFeRLor alélsan-enbﬁstﬁ’ﬁﬁﬁ%ﬁﬁ‘lﬁeé‘?“ u 23’?‘3 g&orgdipary
ol i genuia el @A rdabdy ipesciadmBmald felaliye p&ition§oSthé Bonor/acceptor
synthesi s of bionplecules; being chemcally inert such

t hatTUefoPhRE Pa §35DWVaPPRY: support not occupi ed by the

©l i gonucl eoti des are not amenabl e to non-specific

bi ndi ng, or when non-specific binding occurs, such
materi al s can be readily dgppedrehesm t he surface

Swi t hout i,g ARVbd dBtﬁﬁe-@tlrénQQJ‘ﬁ{Ele?coicidjﬁébes are identifi@b1© B¢ the
exanpl e, the solid support surface i's polypropylene.

Pol yysrasie yiider eequence iresssnt & thyg pjoher Forgrammig.dvidplistinee to Fig. 2A
Nor e g e .
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o o bnosireghe-g@ahdedgoitsman 6 eart lee racogarekbyhydfid paigartd e nadeidscid
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jnterference.and.increases .the. sensitjvity of .the

| QriaPOBHon hEPals The SIEAIRSE fadeNing PESPaRAYE SUOSABHY ace
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surf ace, e exa e of a surface activated organig
pol yHERC; a§ldé’r‘ﬁ}’&lt€%_Flt?éiﬁ?céﬁ%zerfﬁctréﬁ?%ﬁe’a‘iﬁ%tﬂ?&a % P &di o
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The B Aheuigl g gEcatsh them aboxt 9§ %-agreader dhag ahowt Yt 9isyes 1 e
FoeachinpfnthiaNny MBS AP RS ity R Pretbiedn. fohdtantgheto
nucl eoti de nol'ecul es can be bound to the polyners.

O heedyce get ¢ro% hybigdigdioean al so be used, such as

car boxyl at ed, hydroxyl ated, thiolated, or active ester
groups. Array Formats 25A wide variety of array
formats can be enpl oyed in acggr-dance with the present
di scl osure. One exanple includes a |linear array of

i ndexi ng probe bands, generally referred to in the art
as a dipstick. Another suitable format includes a

t wo- di mensi onal pattern of discrete cells (such as
4096 squares in a 64 by 64 array). As is appreciated

.

o s - g,



The array formats of the present disclosure can be

included in a variety of 5different types of fornmats.
wa\2008047802 " | ncl udes any format to which the sPCT/US2008/064561

support can be affixed, such as mcrotiter plates,

test tubes, inorganic sheets, dipsticks, and the |ike.

For exanple, when the solid support is a polypropyl ene

t hread, one or nore pol ypropyl ene threads can be

affixed to a plastic dipstick-type device;

pol ypr opyl ene nenbranes can be affixed to glass

slides. The partlcular 10format. is, in and itse

uni npor t dke displpsedindexing probecas single- Strsndeﬁ aird qoa@nsaowculc acid
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hanne rver
ac r q:srsbet e s;gauﬁstexasm;des Féelﬂluowphtge canpéhed |t001he bise at the 5'-end of

| t d t di.
e BHObE S0 AV R0, e bbbl St 5P o e
syntshetsassa T Qltdfﬂﬁeﬂ) cehel pré hMlathadssfef:IaBehn@ajld g@itlangé i thgwshoice of

hat _are now endicular to e fi set.. This
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5The_in eX|ng probes c n be bound to the ypropyl ene
supp 6FSLS(2 Obidrfpsubghe a3 Curtgrdi o uWW?% HieruSTeshe
by tmﬁllﬁnngeﬂﬂo@fneg HR WhdRnuelaedki(A87) 1 1A sOMe eexdiR! @e
t he |ndeX|n probes are bound to the solid support by
t he iBdexgigeprobadgudes nudaasdestin gdition tosherindexyersequgnce. for
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of the i1 ndexing probe is suit for bond |n3 to the
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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 -e8anpl es, the indexing
probes on the array include one or nore | abels that
permt detection of indexing probe:partially
doubl e- stranded nucl ei c acid probe hybridi zation
conpl exes. 15Addresses in an array can be of a
relatlvely Iarge s|ze such as Iarge enough to pern1t

I T - . 1. . "




30be one or nore addresses per square centineter, for

I nstance, about 50, about 100, about 200, about 300,
wW@bwat47400, about 500, about 1000, about 1500, PEUS1008/064561

2,500, or nore addresses per square centineter.

The use of the term"array" includes the arrays found

in DNA m crochip technol ogy. As one, non-limting

exanpl e, the probes could be contained on a DNA

m crochip simlar to the GENECH PO products and

rel ated products connercially available from

Affymetrix, Inc. (Santa

m creoaRpls the Wém%emhe ?ﬁnﬁlil%ltd@raﬂ%epal ml@fwné%sr% |0f g}le sy
of peghas. @noﬁhegﬁlﬁééng’@ e UPBJh 8t &d 3P3I thk GdkAhg sequence.
probes are sel ected, phot ol i t hogr aphi ¢ masks are
desi gned for use in a process based on solid-phase
chemi cal ﬁ%ﬂﬁﬁ&ﬁioﬁ o@pﬂmﬁn%f;&,h% gﬁ&nﬂﬁmusl el APAd ded DN
techniques simlar to ose us he sem conduct or
iSndust r y Thymethedsdisclesed hersiadre partionbrlsseitedio pleetdpios tiree
Sit ~ e I

M e S o
wi t Hagiotshdcenrdiagly. aé\petcerofﬁlabdls@eﬂur@nl.atetth elealorlagor identifying a
r ead%u{)l? ﬁtraﬁﬁ%& hﬁélé@ acu? Brotqm @H(FI o? %S §U€H as g dou%?%s%ragde%%lgA
fl umTetsmémtdlﬂg&hIe,l foaMmpEfth@hilndly@mechf aattanxanpudrffector such as an

br i tion si.gnals can be detected and anal yzed.
Rgt gigiﬁmﬁﬁwgg?%@bﬁuclelc aci d nol ecul es and
protelnST$®dEﬂa@d&ﬁﬁyﬂ@&mhMEC&ﬁﬁﬁhgﬁtﬁﬂﬂamﬂudﬁgHodﬂ&

known. | es ~such | abel s_i ncl ude non-radi ol ab

and é?nglngaE:‘F aci F%B‘ﬁmugé’a‘?t?ﬂl%ﬁ%‘ihfs “ﬁ‘&%"%‘é’nr%%‘iﬁ?rs A 4 St one
|'i mgaadhily @o@ﬂl@ytfm&ed lﬁia,em dcmr@r&&aﬁlaatcoﬁ@mum $ermit binding

fl uorophores, netal npl exes, haptens, colorinetric

agerhegweea gadble- %}Fané%%ﬁl%% prgieEns @H‘%P%?”YF@%P@SHH@F% hucleic acid
isncl jetes. g pa@ﬁ fyr&l@ﬁblertﬁ’@nH&ﬂnﬁc%lc detPProBRdis3RSed herein include a

Radi oactive and fluorescent |abeling nmethods, as well

as dUFe0rtinsdmbeso 20RsedROTIAN ¢ Ree ftportandnaydes apmglerspnded
use ol a‘i:faere£51?§teﬂieag'a§&dt9§ Wi8eotides in len-ghlewlth a unique index
hybridi zation" conditions are selected to permt

di sceiuenprasichns beg eldenumatedirsying ﬁ@lW@W@ﬁ ehiggth in Table 16.

ol i 91%%8&0%9%6&‘8& of Y BAdidthZub R GRMRE! 'nﬁél 03ci& EF‘lcludes a
chosen to correspond to those known t e su

) ardabld-spargiee dgroasit feest abyuy 8 ind¢leetide Eomsetp@lrs‘ mllengﬂsthannbludes
t he [ arr

di sc tgeg%[roge ﬁl%gnt{a%m(lf’ I;ig 51¥<\;d égat hbagt Q! gﬁésfbﬁ% gtlratngg nuc elc acid

hy brhigtizegroem, afch tanetrar;spreptm)h facaarglet exmlpﬂechntwtla{dqdumwlption
for Qe use of other targets for the array. In

part e ar, tenperature is controlled to substantially
el i m nat emfdolrefa%ﬂcem g 2H,umeeme8m@eémenpesmgelnalﬁsstranded

t her than. exactl] ntar 0 j.ndexin robe ..
B R Fol oG BB i P P SEe Pl §8Faication
can d@ﬁlpmls@ysephmatulyeloﬁth@sﬁ@db@hml@I@mﬁptdeemooqmund by at least
consldergﬂlons gg m% qu of skill in the art (see
U. S.onpgpehist nug saamd binding piqeei 490ds iselpies! ging sel
douhdiQuspiorRderdr BUSl Rl &siRGhSmBhoResscRAYEINREELProvisional Patent
hybrldlzed with the |ndeX|€2J£pobes present in the

i ndeXinhigationoal33 8l filddMas 8.t\HcHy B}CP@p@éﬂduhswm by
0 W%ﬁ?%n&alﬂ iR€n@eR! é/lzcﬁlqar sﬁl%ﬁle%ml%pMes%qgﬁﬁth IThdV8olated

COTTp exes. Detectin lze np ex In an array

of dlartedF d@m@mtmée%mbesacwégowo?@ew Berelpibedigpd to a nucleic acid
des 7

oxann TR gt bR R e SRR C bl MBS 1o

| abel s present on the |ndeX|n@9probes t he partlally
doubl e- stranded nucl eic acid probes sequences, or

both. In particul ar exanpl es, devel opi ng i ncl udes
applying a buffer. In one exanple, the buffer is

sodium saline citrate, sodium saline phosphate,
tetranethylannnnlun1ch|or|de 10sod|un1sallne citrate

. o oy - T



25 calorinetric reagents. In one specific non-limting
exanpl e, the detection reagent is enzyne-| abel ed

wo bawenemsgence reagent (ELF) from Mol ecul ar Pr ob€BUS1008/064561
(Eugene, OR). The hybridi zed conpl ex can then be
pl aced on a detection device, such as an ultraviol et
(W) transillumnator. The signal is devel oped and the
i ncreased signal intensity can be recorded with a
recordi ng device, such as a charge coupl ed device 30
(CCD) canera (manufactured by Photonetrics, Inc. of
Tucson, AZ). particul ar exanples, these steps. a
not Wéﬂ‘g@hﬁ;éﬁq\%@ﬁ PFSEIth PHiHA éﬂﬂ%lg sgsandeds ERsioN b &egoa&aléy double-

usedyrafdeli Swcleic acid PR e AVE (8 &arfifle dn RIGERES p&ﬁé’ﬁl@lu@ﬁ e
partially doubl e-stranded probes and indexi ng %

di scndssey saereasarpeciarh el alpll jledectipn @ﬂé/bﬂé}?@ﬁoaf foaewrtple
f or %ﬁdlkﬁloBngﬁfeg 9% {Fflé %@5 blolg}of%fn %%@hﬁrﬁfzﬁm%plex 280

bi ndirng proteins, bindihg sites for such Erotelns and
f5or F tgeZél; bet@mrn@e aﬂeag@nmbe trislathe pastallyahoublsgicandpd netilaagacid
ot SRS DR Q0K L o 8N B e g
ano Lthett bofds dowblostrandrdenuoleictaorl tmdidgeiretemsi d probes is
ng\S”t ?ZS éjne o?ordln%ﬁ/ SrTqu% tl?eoarllg qu ge‘cc’so 9 rlzgpgat ghe met?ods fdlsclosed
or ]Iﬁmm are ofjualli epphcteltle rrmlt@ha p?hrtmtl@ Idelsble strqndeﬂ/muztmi: dcil probes,

1;6 aj Feclnetallénrhs (\)/rn 1da1n € f amlean
ucl 8{%“ ae B‘r B Rerat gp?rlf“h"éﬁe EEN"BE %‘F%C\% qegramp
sus dedwan sequeade oAy so @Qlolﬂthedﬂiﬂe@fng 3&quandes @emecFallel 16d

or |yophiljized powder or i nst . .The cont ai pe

S R R Mot e e Pl
CONVRHrinRAa@dn STARY RWRte bifdihg teguiaRall fr @{uvéiﬂdcﬂtblé@trhﬁt&d

supplied form for instance, n1crof%9

15amMysicasid pdinggrpiemssuchaga geuble-sirgn qdrP;N % a@d@gtpm%?m for

15abekedpRenh ikaRBbe theldd GheH £ AGLiEhaRdARBSription factor! N

di sclosed kits include at |east one partially

doubenples tirreedrustieg elikrayof diffsreabdoukiestandad sepiengss and

pro %te%in%gﬂwlﬁéﬂ%h@enéésra%ﬁﬁ:qmp Hgﬂs@ﬂuﬁloﬁ G HRAY &) @fe disclosed

conpl ementary to the unlﬁge i ndex sequence presént in

si nghthest malkige écﬂ>0$5élj¢ t@ﬁamd ytideatiyOpageaieics jequirements for a given

dou olel-p r

exaﬁ%ﬁ“§%ﬁa£g£$ﬁ eX| éﬂgre |%ﬁggﬁﬁﬂgigﬂ%ﬁésolld

Xuppequirefnents éx aithst éouivlet fﬂi@h@d nugleigncidmalyng solehns e te

m croar |

mor ec%ge Iql%g% u%nfsgrrne SG%I;P&%IFISIIH[S Q@en%ogwe sﬁglgded g&ltlg??s sglrégte? fo

dev edocpsmgd torremstig iaim offknowh er msdhpted) bindind ettectta doable- stranded

re enf rlggfectln the 25signal of interest, each

in JESSICAEE B @%ﬂbhﬁg' such as a container. In another

exanpl e, Thiygitlation is@hphik@fy defadted alHig. ylAQﬁvh&EiﬁlffﬁftEpﬁttlally

art dou | e-stra de clelc acj d es..each
B bl it AT SR, e o Sen S e B Ry o feuence
! nge@opmglcp Me Sathd Fb%ﬂllk@ seauehw) hdlb g dbﬁblé-ﬁ@aridﬁdl fikbeic acid
i ndexi n seq n it can go nore than o
di f RSP g\biés muation 40 %tldqalé%egtbl@lngéeq%nces“o% “Hvle ogly a
9, Ifhglelske oﬁ&utaiign isEHowms AiPenvifoned that PHitipkQHes @h bERTuBited

probes. Kits also are provided that contain reagents

t o daherdndingplivar Fgangrnationpndethess niusioptcagdnchdepoint

j@ar tIhﬁthll(}flS dpuhlde: didiRRdeHa %ﬁlﬁdﬁ%n %é'réé)f PIi9RE R AVSiohleihat a
- i ndexi ng probe, for exanple when the indexing

pr otiebrzirg oBuch yannisream he Madreacid egniagiedayith qrieens encks sasnpdesn

eac f |

hat B SUHAEN, AT BN BRded SR BS SR TR B riaions

with the determ ned (such as -ewperinental |y neasured)

val ues. 5The probes provided with the kits can be

| abel ed, for exanple, with a radi oactive isotope,

enzyme substrate, co-factor, ligand, chem | um nescent

or fluorescent agent, hapten, or enzyne. The

container(s) |n mhlch the ollgonucleotlde(s) are

e s



assay. Instructions permt the tester to determ ne

whet her expression |l evels are 15el evated, reduced, or
wapekasged i n conparison to a control sanple. REHU$10081064561

vessel s and auxiliary reagents, such as chronogens,

buffers, enzynmes, etc., can also be included in the

kits. The instructions can include directions

for obtaining a sanple, processing the sanple,

preparing the probes, and/or contacting each probe

with an aliquot of the 20sanple. In certain

enbodi nents, the kit includes an apparatus_ for

s e e il donblenitigpdsd nuglgis geid dindingingotein &y known to

contighd)ef ﬁte(ﬁaﬁ*&el? Kﬁéﬁéhﬁ‘encé@ déécpl‘hl%mhﬁﬁ} ch’ beMleged R¥thout
substrate (such a 96- we or mcrotiter

pl atlepwledge pfdhe bl@@}p&ﬁpe@ﬁiﬁ@d Pﬁfbﬁ fl@blerﬂﬁ@n%dtnuplﬁ@a@éé)gldmg
pre g S

B PR R i e aS PAe  ASR AR elehed o)
iSndi detetinine Itly: sseuehedreQErcERPENBORFDIC dovbls)strarded eclee hid

of I

i oroRL AL REh 58k Rakb oI, Fhe RN of e sequence
fi | mpquilements ka dpéiet stwodedmuelrio adid imeding, prothie cki include several
I nleQ&?r% suc% gx}e 1den’tlﬁca% g%P gnsc’) tla na? b Q%ér uc%nc% rflor tfl &oulble-
extrac
K|tsﬁmahdahdacnndbmdmgmhﬁmnemg&nﬂwmnmnmhknngmamnumﬂﬁhr

érédtm 30 S ﬁ%}iﬂlénc}%g Fo(rjtdﬂgocf%é} ﬁeédg Feb F;rci 11§cﬁngarl)1rg)teins,
oI i gmauasl t&ﬁﬁdrﬁﬁ&ﬁn Aaters\ak ek kaywin inahd Hrosel cah be fuing ot \example
skill in t ; such nethods can be used to produce
prodg @%W%@‘é@ Seiabrse gF PR sirang gy E’“ﬁ%%“ Lg% mon
met hod f @onidntivihdl FRtHHE B0 Betehmaaihs the biMHRas & thh&riptiéh
ho%phoran1d|te nmet hod, fornul ated by Letsinger and

f ur tREPTs duisgPEls g ddaetprinupsand @y Hteﬂ]@iiéhaé{e 1§ on the use of
ﬁﬂemu@@hs@ml%@mo&fd 63N Qah 9BRUBHERLHIE 8 Fectd, St hieds
Enzynol . 154:287-313, 1987). This is a non-aqueous,

sol i keclsmed. fop aempsiduede mcemplaigigesiion os theguipbse hapyregome

whergd &o@leﬁqls AGb G atbd GHE B8Vt dn@imutRMelba&d a8 Ahd Hethods
is added to a grow ng ol igonucleotide. The individual

n uc | dagstaserblecrein useagtielectiopherpss WEERM S Bt bpwularehes from the

3 1 ORBGBAGA dbi Safiple o BLIS in DEBrA)Athal EUrk Abbtglion

Pr egd/033884. filed March Br2(génehiall is indeeposaiest ieesin by reéagice oriss
procee | 0

or ot eC%i}?%r gt&lg L?Sﬁ\ﬁ)tle %%I!]gl Q[F pﬂ&éy gj&te l%r?,(]ééue %g?&)%tl%?lth%%ound

ol i goohes Iﬁentthclmlb«)h]ad probes, the pblechs ia;soaauedi \Mlthelwtum nf nucleases
(Th g ored. by its. 3. end to a .. .

ol g YRl et fr BLRIREA Rt diSishinSiea! fofyyminatea
[ beflnmﬂgaﬁqo'ie bedadseahe bdmﬁ @fdbg@agu &blatgti usieg gél&'leﬁtrdf)}ﬂloaesm the
coupeto 3 (0) m.al rivative of the.
Fron et I Bur B L A i S for gt g a e
t he slaleww th@@e@gpmregisegen a%f@!t@sepaiﬁ% tﬁ@wf hd ﬁ@TlélB&ﬁﬁ]})l@Qtranded
usua ) roceeds at n e | C nc (0] appr oxi mat e

999 Pralfy %PEWB‘? mbﬁgncmaw%éfré@ E STy 8Pl O&ynems of
acetd Aatihod BRIARS ﬁ&elbltﬂ@llsol%& Eﬂ)ﬁéﬁﬁ‘e {iBuadiUsia gneent
coupllngs 20Fi nal ly, the hothlte triester group

pr ocilireEapPhoyestsiesl. &g epimplg befordypadigng diepadiatlydeupée-stranded

h ostﬁlhl‘aicrabﬁsﬁr@(fe'to ¥ 'n@élgl: RYd dehAd BroB@ afy sQﬁ@ eRB&iments, the
Iengapene one nucl eotide residue. This process is

rep @apmb%dheﬁ gregsrdatedelasi gpli elegieaphenpeis are adeest 5§%ppure, such as
exanple, U S. Patent Nos. 4,415,732, 4,458, 066,

4,500, 707, 4,973,679, and 5,132,418. digonucl eoti de
synt hesi zers that enploy thisdar- simlar nethods are
avai | abl e 25commercially (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 will perform
such synthesis (for exanple, Signma-Cenosys, The
voodlands TX Q agen Cperon Al aneda, CA; Integrated

R IA = ~ o



EXAMPLES 5Exanpl e 1 Design of Exenplary Partially
Doubl e- St randed Probes A igos can be synthesized
wo casil413pegr at ed DNA Technol ogi es, Inc. or ot hBCT/US2008/064561

commercial services. Wth reference to Fig. 1A
partial ly doubl e-stranded nucleic acid probe 200 can

be constructed fromtwo oligos 220, 215, which are
hybri di zed 10together to forma partially
doubl e- stranded probe. The first oligo 220 includes

two sequences 115, 120. The second oligo 215 incl udes
sequence 125, which is conplinentary to the first
sequifad SP%saidenst plrofat leagt 7870 gfdey o at least 4o a lpagh9S %, or
110, evtD8 18R08X, petePr Obe, i ncludes a sequence 130,

which is conplinentary to the second sequence 120 of

the firstn alditpy. eomiquenhaf ielvsan egedurbisdlieestion (pfetprene the
fir SJ'IIICQIII 9@s 3f?t £ ti&l@ﬁ%}sas]uffe% ﬁféff?& 'Ehaptfhlg transcription factor
doubl e- strande protein binding sites, fromnone

tSo rrdmng reactionsmusgitbe carzied out in ganditieassuitable fur npeease d@ggstion.

at | " t 85,80 A
o LRty oAt Bl Byl 883 g
si t gmpsdriptioreteatopl tendlthdi®binding sequees. 1Fiis ghe eandriiofis used for

bi ndi_n ite). . These ca e te for.exa .

ai s S leifkssohgRrachRl REe H8bSgirt BhTHRTR! Baposigle o

ol i glete2thine treaahssippar factatsl preseiaui b eangile antle darRbripnioa lfeioa
cid.probe 200 to. which the nuclear protein i 11 bi.nd

i il Rt BB Eens PiedrRd Mia B At odlonemsc 0

120 rhathods dlsklpsddshesdi) disarBplt Oorhfrisivgcd @atalld dsubl@stk@ogt fucleic

Wth reference to Fk?..lB and 1C, a det ctablﬁ ent .

can 35& BTPRET BUCARIBUCY Wi AT ROSFIOPS PUA G T ST g i sample is

| abelok Bghtad it adtexddtBo® exBMdleast or @RAI @ claaRY WMIBWsEinisBme

first oligo 220, for exanple Cy5 |l abeling on the 5

end Srbofigents; the pnbqupdjgropesre poy Jigestob Wi g Apdeass fefyample

s r efb h@ARidZA BOFurtidIE REEIERGaRE] HRIZ&iBPBbIERcRRGCId

hybri di zed, for exanplé in about 10 mMto about 200 nmM

NacClngexineprebs. about 100 nM NaCl), for exanpl e by

heating to about 75C to about 95C (such as about 95 O

for a period of time, such as about 1 m nute to about

1 hour (suchdeatifighfinmof Ipuileriiramted DiNYe RindingcProgeing

room t e”ﬁfﬁg g{sﬂ{)%dfn%}%oﬂs Riefals8 g}li?efd f%ﬂ dé?ermﬁlk{% Wiftch @RBLstrinded
m nute or onger, for exanple about 30 nut es.

X anmpcleicac@dnstingupbicon asfpré&rmnmph sanypld, mednas trgnstriptaypdactors
Wth re . [ Al XJ.n r.o . r

or i rPad SREQEE sbRabutonstpidi ot QLaRTukIGR e

sl i diyclossdumbthads, & mabdoid mgd seqnenge BGOlectbddheixd pegtiquian dexsble-

110 5can .be ,am no-modi fied duri ng. synthesis. | .
2 TR g et bR akifn R R ¥R B Boriqril i determine
( f orif & dojblesteandetCDEAtHitiinOro@intieprebantin@he sagipth forsxanple to

Sl BRR e 67 S g Bt suc
I ndeix de@blp Feb@&mg d ?atﬁ&ﬂaﬂeqyfeﬁl&u Hendsichafidn ?L?lme WEfulifdy

in a.lx solution of comrercial spotting buffer o

( Tel BeEneH{C palnessvar el %ﬂ&"f%ﬁ‘&g&f asPbe SPY RSt dgpsiscid
aboWrotdin HARMGRD O e2arnf A Pl h@hSUsIdR cRsRRFciPEBedlTectively

al dehyde slide éSchott NA, El nsford, NY). IndeX|ng

pr obssd pporeg r grughthelhavpa seghanigm of @e s diseldy Risiedde then
A AhR&Sor B8RP hidvatitt dT9rafscRb X0 EcioR0eKls, M HhRAAHAYments,
printer (Genomic Solutions). After spotting, indexing

ar r dye doble-sirapded perionps sglegigd ko epargsiond tothe byaymprgredigiesd
faciid:-it ) . i i J

150 B e P e R A i e D M RIeO RRSiea 1o
15l inker is believed to hol d-i4gadexi ng probes 110 a

short distance away fromthe surface, which is

believed to inprove accessibility to indexing probes

110. This methodol ogy is standard protocol for a

nunber of arrays. Exanple 3 20Preparati on of Nucl ear
Extracts Nuclear extracts fromtissue sanples are

o o o o N a L,



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

MM N2, TRe ZartidUly doAe-stBandedidd RS i dbds. dﬁcl(bﬁéd[h'Eﬂ'e)n melmde a

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
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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

-47 -



V$ETF Q6 212 (-) 1.000 1.000 CCGCCygc 18 ETF VSETF Q6

215 (-) 1.000 1.000 CCGCCgc 19 ETF VSEGRL 01 274 (-)
W@20804B9874 ccgCCAACgcca 20 Egr-1 VSCDPCRL 01pGROSZ089/064561

0.929 0.946 tATTGAtcgg 21 CDP CRL V$ZF5 B

10

15

20

25

30

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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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
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pr obe. SEQ | D NO OB EGFR1
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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
-5] -



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
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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

15

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

10

15

20

25

30

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.
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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 | TCGLANT CBPCGATTGGC AAT 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 TAGTTT 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 33

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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328 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
WEADSMBOBIAGG TCG CGC TGC CCT CCT TCT ACC ATG QOXIT/U%I808/064561

GAG AAT TGT TTT GIT T 330 YZ- 1 | 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
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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 ﬁ%‘laﬁq&eﬁa@g’% Y-This ddHonslrhtbs EIOS JIENACH @Ies%{x\be
AAA A 335 8t TCT A TTC AGG ATA AGA TTT G&C
Y- otsepgagiedra agiigeterichs thenmethadardanparains desgrbed yang ﬂ16tn lmﬁed
CAA ﬁﬁg rﬁégagﬁe%loéﬁ@f%c%a%%gresult (shown 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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Y-12t 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
WaeansTABILCAC CTG T 341 y-16 GGI TCA TAG ATG GIRCEGH2008/T64561

GIA C 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

| 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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348 y-23 GIT TTA GIT CCG TTC TCG TTT TCT T 349 y-24

GCT AGA AAA ATA GGG CTG GAT CTT A 350 y-25 CAT ATT GAT
WA GBSTERINAT TGG TGG T 351 y-26 AAG TTG TTT GAERCTBI#200 064561

TAA CTG T 352 y-27 TCT ATT GAA TTC GGA ACT GTC 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 G355 Tabl e 19:

A i gonucl eoti de sequences functioning as positive

control and reference signal nane

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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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
woITabhers?D: |dentification of Spl/DNA conpl ex BYT/US2008/064561

m croarray Probe Signal Probe Signal Y-5t 0 Y-18 O

Y-7t 0 Y-19 0 Y-8t 0 Y-20 0 Y-9t 936.1735

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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Y-21 0 YZ2 2051.364 Y-22 0 YZ4 498.5943 Y-23 0 Y-11t O
Y-24 0.4779 Y-12t O Y-25 0 Y-14 0 Y-26 0 Y-15 0 Y-27 O
wO2008/1078%% 28 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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0 Y-17 0 Y-29 O A simlar result is obtained
usi ng 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

ﬂ gn;%glll%g 1{5:}! (%_lga t\?ﬂeqela ?l{egg(ﬂs?cﬂ‘\g 6)% 1%'81[1?& a sﬁgle stranded nucleic
d ou bicelssfjueacdadch phungdneinctoaind m@moms sequence present in the single-
stranded region of the partially double-stranded nucleic acid probe; and
(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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30Mammal i an cell suspensions in nultiwell plates, such
as Baf3 cells or other primary cell-lines avail able

WO c@sn4B8C (Manassas, VA), are contacted w th PEBUS2008/064561
agent in serial dilution, for exanple 1InMto 1nM of
test agent. The nuclear extract - 97 - is obtained
fromthe cell using the nethod of Di gnam (Nucleic
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 exanple
10- 1000 partially doubl e-stranded nucleic acid probes |
eacHPebwish derdeng ied arspy aidieausrae that gdsgiquile-sipgaed nucleic acid
cor rag RRNGhRE i@hnfnithee RLNGEMEs 8 bddId QFandedsRECiclak®@ binding
transcription factor and a single-stranded region
cor riseigBmrdalitao a i ndex sequence that hybridizes to
an i ndexi ng probe. The doubl e-stranded nucl eic acid
bi ndi ng protein/partially doubl e-stranded nucleic acid
Probe bi Adi ngTheampthed ofr dhate 2apbeedithgeontolds astdidardhlue.
protocol of Truter et al. (I Biol. Chem 267:
25389-25395) with slight nodifications (see exanple 4)
for a tirAe 10jks ncitod of daimiZe mherein thesomirdl ibh sammgnotfueated
exanpl.e, bet ween 10 seconds and 10 hours. The protein
bouﬁyhb%?ggﬁfly doubl e- stranded nucl ei ¢ aci d probes
are separated fromthe unbound probes using ge

| ectrophoresis. The isol ated. probes are contacted to.
B haieking. af Py e BEPLPHE HPRR £ RhERG PR i rofiany
f actdonbleBoamidd hacldibh acidl probé Bovst baadiedst onecd odble-saainddd nucleic
probe, Agents identified as nodul at rﬁ%& transcri ption
f act¥H bl%gn%li’rﬁﬁﬂfg’fnpf%‘?s 1@%&%‘}% P%MB@OE?% ﬁ%raﬂdse@c?l
t r angeteinkbmpRxf actors in a cellular sanple not
contacted wwth a test agent, are used as |ead
conmpounds to identify other agents having even greater
odul at oy ef FREHSthbd aNS&mi Pivh&RinfRHE QFI McRepHdBesisk@mprises
exanpl e, chem cal anal ogs of identified chem ca
ent i ysingolyaery\amidesast eleqiopgiesit s of fusi ons of peptide
agents, are tested for their activity nethods
descri bed herein. Candi date 20agents al so can be
tested i A cel Th¢ inplbed ety an¢ pledlaim dél whereindlest artalls double-
t hei r LG ¥ T i, ~
e s
I0rials in animals or humans. Exanple 20 25Profiling of

Di sease Gtate Thi . scrlhes, the.

met hods that - almpod S0 STERFTRLR: 50 G hnd ffuaty gguvte
st atsgratded ndeis acii ptabe nohpriseoa sidge birad of Dadded DNA

bi ndi ng. Nucl ear extract is obtained fromcells
obtained froma di seases tissue, such as a cancerous
tissue, or a Thssei@odwl dhaiars, vhéredtthodoubEreadsd r&don of the

tract re. 30contacted with a |ibrary of partiall
ToudieiDy Aashirane wiclic a8 dp ot pEerisE gmiggsagn dapin

10-1000 partially doubl e-stranded nucl eic acid probes

each containing a doubl e-stranded regi on of DNA

cor r espondi nng%m?tﬁ%éJBé Wioﬂfgog‘iqacl@s {5 Whereigdhg qquple:strepgled
- U rRBSE IRt RRiall 286l e-ARAd R i RE BrdTr6RNGBPri§c &l 108 one
corresponding to a index sequence that hybridizes to
an ilFaeEkiPHen [3elopbindimg sites gpnationthgiepdd nucl ei ¢ aci d

9 ndi ng protein/partially doubl e-stranded nucleic acid
probe binding is perforned according to a nodified
protocol 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
partial ly doubl e-stranded nucle@ic acid probes are
separated fromthe unbound probes using ge

el ectrophoresis. The isol ated probes 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
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15t he particul ar enbodi nents can be used, and it is
i ntended that the disclosure may be practiced
w@rhenyisse t han as specifically described her ePer/US2008/064561
Features, characteristics, conpounds, chenica
noi eties, or exanples described in conjunction with a
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 i ncl udes

all nodifications enconpassed within the spirit and
scope of !the %%@F%%?%ané@n%ffql%@alﬂ;? vhrEein el dowplprgtranded

cl ai @Bion oM ﬁérﬁiﬂgﬂ double stranddd ntﬁ:lé’f@ﬁdq@grof)é’ﬁoﬂl R8¢ 4 futleacid
a doubl e-stranded nucleic acid protein binding site,

conpeilusnereorsspandipg i aiegion §f apwawi ef & of Biarst.
doubl e- stranded nucleic acid binding proteins with at

| east one partially doubl e-stranded nucleic acid probe
Wnder conditi dhesmethed ofpcdainmi Itl. wheveln ity rgpmethiais a bacterial
douﬁ#g-g&;anded bi nding proteins and the partially

doubl e-'stranded nucl ei c acid probe, wherein the
partially double-stranded nucleic acid probe
conprise 10 [ Lt . CO

si ngl e- s? r3 an d{glaQ rrrfgt(}:l CHe %&1%%’151& Wgerfng %he ?te]i 9 eflka%) (talﬁt

15 nuehetet i des in | ength, mhereln t he singl e-stranded
ﬂyclelc acid region conprises a unique index sequence;
and (ii) a second portion covalently linked to
the firsti4por ll“hé)ﬂﬁethmeff ddim 1t hehsgea dedzepOoitin®rest is cytochrome

do -str nded nu ci ion o
" cagiisaaanhut i pieetin! fren . sRamhErah e
doubb@mﬁi(E@ﬂ@ﬁoﬁ@gbgﬂj&ﬁﬁ@fggﬁﬁ&@t | east one blndlng
site for at |east one doubl e-stranded nucleic acid
bi ndi ng protein; (b) isolating the partially
goubl e- stisandeg RBGHEDCan@Sh&oIIRRE 1NQURELIAY tiRtdolei8Stranded
one doubl e-stranded nucleic acid binding protein using
gel mnerclsteracdghstingsprateinzompyises aianyriplioifa¢itle partial |y
doubl e- stranded nucleic acid probe to a nucleic acid
i ndexi ng probe, wherein the indexing probe conprises a
si ngl e- stlpanddbe metbpEpicelaiwi 4. whafeia tiedrapsmplientatonisynt o
t he H%&%th§g§%0§§8%§nce present in the
S|ng e-stran region of the partially
Aoubl e- st randed nuclelc acid probe; and (d) detecting
hybri di zgti on ' k0 t
partial | 3925dg§ 'itﬂ ?f;%g hg%ﬁcﬁl&glﬂam %I%Ir}g}?es’?%le'manded
whermeickicdetdeegidroof thé pdryddlyi dbublatsiromed oerdic fdidprobdiemprises
dou i aci d gtein binding site.
2T RSN iy MOFLAE 9 PSS 4B PARHG: Trent | Py ng a
doubl e- st randed nuclelc acid blndlng protein

dulator t he, et ho urther.co cont a n
e ot v Th Sepadel o or SR o atrsig tparany ubbie
I dendirafded uleic heill §rode ic@im@@qy@ agectdbiatabddi nds
doubl e-stranded nucleic acid binding proteins in the
sanple with a control, wherein a difference - 100 -
bet ween the i q*ﬁé"ltnbtflbd?gf My eheblelam U-13eRMEAR thetii®king probe
bi nds doubl e-stranded nucleic acid and the contro
i derfopprigss adsiecieblg{abglyent as a doubl e- st randed nucl eic
fci d binding protein nodul ator. 53. The method of claim
2, wherein the control is a standard val ue. 4.The .
met hod oR0c| ailhs methoghedraay ane pleclaipd r18] whaesein theapgeximg pitbe is
tr e%fn%bilized on solid support.
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with the agent. 105. The nethod of any one of clains
1-4, wherein isolating the partially doubl e-stranded
woe@BaitsIaci d probe bound by at | east one PCT/US2008/064561
doubl e- stranded nucl eic acid binding protein conprises
i solating an anti body doubl e-stranded bi nding protein
conpl ex. 156. The nethod of claimb5, wherein using ge
el ectrophoresi s conpri ses using pol yacryl am de ge
el ect rophor esi s. 7. The method of any one of
claims 1-6, wherein the partially double-stranded
nucl ei ¢ acid probe co rlses two nucleic acid strands
hybri di z&d toE’éﬁ‘ﬁ%ﬁhOd? laim 1, furgher epmprigiag gkting thg dgutisre

of Chahdm DN/@ binWine 'b%téln B&ﬁldﬁ@ﬂfe'd@ﬁﬂlé/ seU B ﬁlci-:e‘icr a%léﬁﬁgbe and

nucl ei ¢ aci d probe rises a single strand

9. Td%er%wdbe gentey af thﬁ: golaiga élp@blﬁstfq@ée%@%%pr@t%nded
region of the 25partially double-stranded nucleic acid
probe conprises a nucleic acid hairpin. 10. The
et hod of22anyTeneetbéd eff i 11whereinidetemiining he identity of the
dou

doutr G2 SRESS RN Rhe HrorbH SoRBile: Batding a comply between th
one isal@edsdoubletstrondefl dotdore thdtaidiand asarttibodyr a nut at i on

t hereof 30 - 101 - WD 2008/ 147899PCT/ US2008/ 064561

11. The nethod of any one of clainms 1-10, wherein the
doubl e- stBand&he megodof ddimt2hewhaeit idaetnyining the identity of the

{67 & Sudl ARG R R Ry B B FaGR R s BB oY

of a gene of |nterest 512. The nethod of claim 11,
wherein t onpt a bacterij al r onot er

13 The it hodhomeGrapian | RhEPu i BHE L oBp ki oas
euk agny phitial1od BTt seiand el Qucleic acid bfobe Thi@prges:hod of cI al m
11, wherein the gene of interest i.s cytochrone P

famly 1 cg@%}é&thefa@plﬁdw%éﬁwaé of Pgreay1deple- ngmda% Pﬁﬂ?lc

18" Ol frotsed Qith et fldef Tghibdces, MheRBtthOGEBrehOIRERI L ueices
(ESR2) . 1515. The nmet hod of any one of clains 1-14,

wherd? spramemeninoedifereniierising petbes: @ndici d bi ndi ng

protein C&@ﬁl‘lggl%%n@lzﬁﬁcﬁi%%éeﬁEHeQﬁ‘feréﬁtlrﬁlrexmg probes a8 the
The nmet hod of cl'aim 15, wherein the transcription

f actcbfferfs@ paﬁlaléﬁd¢ubéﬁt9é@ndqdawsl@muaptﬂupmbe$ adetsin depgtion of
I/Bﬁdl%folﬂS&gﬂﬁesq'l?lxleferb%d%feq&h@e% "t ﬂlp& ggub%&faﬁ&&il rfulaﬁlc

S|ng e-stran nucleic acid region o e partia
Houbical-mndizgptewinnuc| ei ¢ aci d probe conprises from

about 30%to about 70% guani ne and cytosi ne. 2518. The

nmet hod of any one of clains 1-17, wherein the

partial | p5doutbhemetbod afndec 2Auttitbercoapiisingidefteying a plurality of

conp es. a detect.abl.e | abel . . 19. The net hod of

any‘%ﬁ@' Fm@Fg miwi bm@ﬂ%P%ﬁ%“%he I ndexi ng probe

conprises a detectabl e | abel.

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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30 20. The nethod of any one of clains 1-19,
wherein the indexing probe is imovbilized on solid

WG aPpos1899 - 102 - WO 2008/ 147899PCT/ US2008/ 064BGI/US2008/064561
21. The method of claim1, further conprising isolating
t he doubl e- 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%Rrgﬁeinﬁ PR R ‘§‘{1Yea Seﬁ%?(ﬂr gpndition.

aci dvikrdiflh BighilFigtRIWESR th 3@t ibEnueRidhRd Riudhb@ihtd 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 nethod of
claim 26, wherein the sanple is obtained froma

di seased 32i ssilike method of gAm 3Phwharein Hschonirolds asample, wherein the

furt ‘éfelcca‘aﬁ%él&h&gth%%ﬁrgg 'dg%ﬂdgﬁrahﬁ@d ﬂu@%ﬂ: Cf!cfd' iff he MGl & C

aci d sequence't e-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 ¢ &88i d Phewethgd sff dem 3acwherein g ruolew! aaidrsedijence that binds

double-stranded nucleic acid correlated to a disease or condition is identified by the
method of claim 29.
25
34, A method for identifying double-stranded nucleic acid binding
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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conparing the identified nucleic acid sequence that

bi nds doubl e-stranded nucl ei c acid bi ndi ng proteins
wowdk/14a78eont rol i ndi cati ve of a di sease or conPlT/U8IVP8/064561

wherein a simlarity between the identified nucleic

aci d sequence that binds doubl e-stranded nucleic acid

and the control diagnoses the disease or condition. 15

31. The nethod of claim 30, wherein the control is a

standard val ue. 32. The nethod of claim 30,

wherein the control is a sanple, wherein the nucleic

aci d sequence that binds doubl e-stranded nucleic ac

id
i n thebvesh ths identiedmpasis idiegrenedthyt Hpdsalgullesiranded nucleic acid
condjnf iRMontrol identi B dohbR-sIRIdRQHu@dic §i@biMUiRR proti&l #lebied by
the nucleic acid sequence that binds doubl e- stranded
nucltBg envigenmerdd cpdiidied to a di sease or condition is
identified by the nethod of claim?29. 25 34. A
nmet hod for identifying doubl e-stranded nucl eic acid
Bi ndi ng pghot elhesmethédef daimipy. wherein vhereomiemeealal condition is an
ConQ%Lﬁ&ﬂmm&@?m%?thOd conprising: exposing a sanple to
an environnental condition; identifying a
doubl e-stranded nucleic acid binding sites according
to claimgdl; 3 conparing the identified
nucl ei c aéld ggéugﬁn 1S{nﬁat bi nds doubl e-stranded
nucl(e) <pautallg dbuhsid-lsngldpd odobdinacid probeh@nmnmge W t h a

ontrol, ference

fiGent o1 GRS plr@n SormnPUERT nils P BRIGERM eblon ofat eas
douhibeutsitsmatidetenhdbritl; wheieth @ singlbetradsd hwdleic acid region

i dentifi.es doubl e- stranded nycl ei ¢ aci d bindi ng
proﬁ@PWE“E@F@EW8dl5§“ﬂH@m%ﬁWEronnental condi ti on.

535. The m@tdweebrafpoilonictvabehily Whrddab fhetftie p@ﬂibhﬁ@lﬁhﬁf@ﬂﬂﬁ'second
condition is an environnental stress. 36,A k

conprT & fgmprises agpubje- 5%«111@%111%16&%116@0%9?gﬁ%}@dhwéw c

gCI chuRleOiRR Ha s §i 188kth, BAE wherBinfthd §ubROithhdA region comprises at
r|3|nﬂ¥a si ngl e- stranded nucleic acid regi on of at

|easlﬁasaw ndjng Sflieé@rea@{epfd@ge flanblecsirgrded nypleie @Fif birdeng protein:
si ngj,g- stranded nucl eic acid region conprises a unique

I ndex sequence; and (||% a second portion covalently

| i nk&Ya ruslaitesid indesinguupld. phereyiks iaflexingwokyeeomelses a single-
PO td 9 AATALIL 36T ¢ gl g‘L%ﬁ?& {%g ‘glﬁe RHE s%h en@¢ bisent in single-

regi on of greater t eotlde ase palrs
A0n | semigrted regaomdofwheeragiiably tdhebletetnled mictearmdalproleyi on
conprises at |least one binding site for at |east one
doubl e- stranded nucl ei ¢ acid binding protein; and

(b) a nuclei cThekitofi ad@ionghqueiolte, pantably doubld-fimnded nucleic

i nd I
et e RRERrER TR bR Fe R L RARCL BaeBice” ©
present in single- 20stranded region of the partlally

ng)glb |me32t3r8 an d?@q ]?}‘H (%410 auaggt ngqrg 9 qu:gHHs éy gi)lﬁ)ékl ¢ 8ed nucleic

nucl Ridopréts AnPrigkQ sERRRrkEes BNW. nucl ei ¢ aci d strands
hybri di zed together. 2538. The kit of claim 36, wherein
the partially doubl e-stranded nucl eic acid probe

conpri segoa STRILiEoSILANY, RherMhe double-stranded region of the
partially double-stranded nucleic acid probe comprises a nucleic acid hairpin.

30
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39. The kit of claim 38, wherein the doubl e-stranded
region of the partially doubl e-stranded nucleic acid
wW@e@Ba4msonpri ses a nucleic acid hairpin. 30  PCT/LAH08/064561
WD 2008/ 147899PCT/ US2008/ 064561 40. The kit of claim
36, wherein the doubl e-stranded portion of the
partially doubl e-stranded nucleic acid probe conprises
at | east one transcription factor binding site or a
mut ati on thereof 541.The kit of claim 36, wherein the
doubl e-stranded region of the partially
doubl e- stranded nucl ei.c acid probe conprises a nucleic
aci d seqd@nceTh nggﬁﬂﬁdln@hﬁﬁngwd@PWFﬁﬁm@FdB@E?%ﬁ@?%r
r egi Rl dsuleffinddd ﬂdafeﬁ:rééﬁitprobe compriéed -at [ okd ﬁran@cfrlptlon
claim 36, wherein the single-stranded nucleic acid
regﬂ@ﬁmﬂﬂ@inﬁﬁ@(ﬁapﬂm%ppﬁwdﬁﬁble stranded nucleic acid
probe conprises from about 30%to about 70% guani ne
and cyt osi ne. 43. The kit of claim 36, wherein
t5he par t i44] | yThIfbkiszﬂ@mﬂéndh@ein sl dobblegingdeg regipa of the
Wah%@§ d\?\)hbqg Et%ﬁ?rﬁjéu%}e% 2;1%&1 prg pcrog}gnses aé}lﬂ(rslel-sgleaad %é&ueﬁ’ge
d et evtrajpoadihgtoa portion of a pAgnotditregitn ¢f aodene bfamwresﬁ
wherein the indexing probe is immobilized on 20solid
support. 46. The kit of claim45, wherein the
sol i d support Thokipsfi dam 3&, whatieile saglestnhdrdomrle@yacid 2&gion

10 100@ 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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