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havi ng detectable signals could be used to quantify

nol ecul ar bi nding events and |ink those events to
wordven18l | ul ar constituents and functions. | nPCT/US2005/027919
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of nnlicular interactions in both |ive and fixed

StrUCRiEfy BRhProsen ag@mgrﬁnééaurlé’lCati%@fﬁgtﬁvspratﬁle%ﬁ@ewéoﬂowed by
S f
mass QR o T B e ot ol RS BERE S o 0T PR ol 2003)
These nethrgpley letveader, s mﬁhémua{ dibacdbhatapest For exarﬁﬁl@4l,ow sensitivity of
G uliano. et al,, 9§§H Guli no et al., 2003b)

HCS
detecfigpHATICEYE trAPITREYs K A3 e n%%? @ﬁap%trawbma&}p&f‘ecm@ﬁec
proteﬂf‘st feliftshili @fte ﬁf&hb@ﬂm?&% bitnlafn AR re?éec@mﬁ@,gﬁéus alnd the need

ynan1cs (0] constituents processes,
for Spmmhaﬁdsmdmmhnswmrﬂwrdeﬂtlagmalt lmmtal@dnmm areetdetectioa mkeisods.

see, i cSattise o el pRES s A8, G L7 b B PBE,

6,518, @z1b Qfnited R&H 4 Rtdnd ﬁp;ﬁfcfaﬁgﬁ Pubitcal G 20@§/0@@@@1t23 20018/0104479,
nD ecular i nteractions and neasure the ef f on ot her

20038181B 6d4a 204/ B oM internatienad aafentambhgatlomé»%@ Qﬁpﬁﬁhb’&ﬁ)ﬁSmnda
f bl ts

i R R st B el Bt e
bmdlﬁg ebedtasind tpie effodts onvothed Ctﬂﬁﬂﬁ foeotRnk tie dee@dd. f or d rug
i scovery. BRIEF SUMMARY OF THE | NVENTI ON [ 0005] The
[0004]nverﬂlp develonsped @S repgents perdiasstysaeithe theiahity fremeduermolstular
blndlﬁg 9 ﬁ@% g:/égfew%)ﬁ]lg%sﬁg%%f) Y ﬁl‘gﬁﬁié:hflﬁtn %i(zgr? tﬁlcug gaebt?%lave %ﬂnﬁ%’xﬁ% p(%otems

havm'él’t&tecnaﬂadi{ dgialocoubdbevesed tb gaarpify m@iﬂaﬂ wdll@mg%ﬁﬁd $ink those
r conbi nati ons thereof and g di sruption
K

evenigo e@%cql & cqRYifuss 4! thpet gp@én{n aidition, nfeah\GsRening (HCS)

technG%Q‘bﬁﬁil BN EAR dcfdefdnd ﬁ?{lgz el felbe of TROIBOGS: 1ntera}ct10ns in
I nvol ving | um nescence or orestence. One or

both ﬁbueambﬁ:yqdeqnﬂpoiatsassm ibeells. di@& amags AV thmaxtractlon of

Jnteraction domain tect.ion do | ocal i zati
ol A et B S B PDEOH RO G aRF S hrosd e
incorPSrAEddRRD C@llﬁ@iﬁ}%’aﬁl efald Q@M 'Cﬁlﬁhﬁﬁ) dthe 19y7e G?tﬁ{a'ng Rt alr 2003b).

etween at | east two ndi ecul es of interest,
HCS tevhnaldgy stilifestao opticad IsyStemmp@vale thergsietadlaé mibrmétt}@n about the

tempfalL e Srpte R R Rics PRE Eopslibal Rl ahiteSis Flfmteppared with
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or eukaryotic expression systens). Accordingly, to
facilitate such nethods, the invention provides
w@eweiTsvectors (e.g., plasmds) conprising aPCHUSEMN®E27919
encodi ng the pol ypeptides, which can be introduced
into the cell in accordance with the inventive nethod.
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pol ypeptide in substantially isolated form The
betwers) 4 hrapt Meemeleaulse of wires-oubieh g iBEoICeH HILY B &P isse aldeast one
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whicl2Bad bd Mtreflucdt iheabd cania adéoridiRe SATHAIB $avebtiSinBhol NBurthermore,
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[0012] Preferably, the localization domain conprises,
consists of, or consists essentially of a nuclear
wezeo1778i gnal (NES) or a nucl ear | ocalizati onPGT/gRzEN5/027919
(NLS). Preferred exanples of4the |ocalization donain
conprise, consist of, or consist essentially of one of
the following s uences KRTADGSEFESPKKARKVE (SEQ I D
polypgntigd §c EF% @E@qo@umfﬁef cell lysis from recombinant
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desnﬁ}ﬁbr' Pgﬁ lyapiear tments and to enable the use of
' e”lum nescent or fluorescent |abeling
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localzghrithi thegsll {ha pargichlapromparinsnt &nﬁwé%uswuqlﬁéus@ £l
o5 SRR LR 1B 00l Bl gl 98k oBARAN. Bl
embaimerenihe docalibaticaFddmasn Hiremnihe dibsBihdolr ¢ a pattisulaFctids in the cell,

780, 9 e NES i s from NAPKAP the NLS.is fro .
and @ewteréﬁagrt W&ﬂr‘@% OF WorgR PRt el&&sg&owsrnsmeﬁﬁn%ﬁfog%naﬂons

therebf) tﬁéﬁoﬁ%@ iS QHEGBE RS diffeRnNEeatich fltBETAN n@f%rf‘thE Idlsruptlon of the
[6015] Nucleic Acid Sequence of G-P- NES-NLS-Pp

interdd@oi by an agent of interest, the biosensor either redistributes back to the ongmal

locaOA P A SBCA TR B EPRORBOA PR g oan one

local (ARt K H A (A ST ATt aet GREAR G
GGCGRCCCTCTGOCCT TCRCCT TCGACATCGT GAGCATCGCCTTCCAGTACGEC
localygation ability of at least one of the domains, causing the biosensor to distribute to a

diffeteTHBGAIER Within th 1L TSGR L ER Sl el 1Rt 16 el R ehecific

locat{da G PCETT (€4, g g EI6GH AR AC T AdiEBtion
GGACAT CCCGAI CAGCCT GI?AGI?ACGAOAAGT TCCACTACAAGGTGCGA
throughout the cell or several locations within the cell. In another embodiment, the inventive

e SO

AAGACCTTCT ACCGGAGCAA GAAGGAGT TCCCT GAGTACCACTTC
protejgrpromiintesagtorcdneakesestasischenndenagytemesnyy satiingafadirst

o L SR A LR v
nucleAr export signal can be tuned by balancing the activities of both localization domains
s A S b bt
e PR AR P e el L e

C
CTATGGAAACTACTTCCTGAAAACAACGT TCTGT CCCCCT TGCCGT CCCAAGCA
A




TGGATGATTTGATGCT G CCCCGGACGATATTGAACAATGGT TCACTGAAGACC
C
WOAGB6OCASAT GAAGCT CCCAGAAT GCCAGAGGECT GCT CCCCCCG TR0 A2 7919
ACCAGCAGCT CCTACACCGECGECCCCTECACCAGCCCCCT CCTGECCCCTGTC
A

TCTTCTGTCCCTTCCCAGAAAACCT ACCAGGEGCAGCTACGGT TTCCGT CTGGEC
interacfion between both biosensors, the first biosensor redistributes in the cell according to

the o A AR A A R S T R oot

distribesiprence of GFP- NES- NLS- p53 (SEQ | D NO. 8)

MVNRNVLKNTGLKEI MSAKASVEG VN r VEFSVEGFGKGNVLEGNQLMQ RVTK
[001Z}  Preferably, the localization domain comprises, consists of, or Consists essentially

ofa rﬁ%&@ﬁé@%&t\@rﬁ? AR e R YR A R NPREFEPAN R mples

of thSloERISEbY EMEYREANGEFFSHEOMMRIE trGERSFESAIvNBGYhiMGEMBE tlowing
K
sequeneei RS FEVRBREAMENBEPRR MHRC=RTYVEEGSFVEQHETAI AQ

QQOMJRGSEFEPAAKRAKLDE SEQ 1D NO:2), QOMGRGSEFESPKK ARKVE (SEQ 1D
GKPLGSLHEWERTRGT SRPQTPL HT SRV KEDKERWEDVKEEMT SALATMCV

NO:3YENSNELALKLAGLDINKTE (SEQ ID NO:4), HAEKVAEKTLEALSVKEET (SEQ ID

NO: ﬁ? ﬁ%@%ﬁ%&éﬁﬂ%?@?ﬁ%P&S@TFS&WL LPENNVLSP

A SR Bl RIRMRA OEAICARMNY SRIh all
oot géss V\BQ(TY(SGSYGFRLGFL Hsg CTYSPALNKMFCQLAKTC o

detection of thetvirsersor indieselaipanycaitale prtodEselepably, SEgepoyter domain
s upiasceb or eSS eol WA B A e S B R AT B cac

Alterfatively, the reporter domain can be a small epitope tag, such as a myc tag, to allow for

TTCCAGCTTCCGAACAAGAGACCCTGGT TAGACCAAAGCCATTGCTTTTGAAGT
betterpenetration into multiple cellular compartments and to enable the use of multiple

1umi¢£JW%%E%%WUTATAU ATGAAAGAGGTTCTTTT

[0014]ATCI: WME%WV@&W&M@W%&

. ATTGTATATTGTTCAAATGATCTTCTAGGAGATTTG]TT. GCCAACCTTC
biosepgeps. A preferred example inclu des a first biosensor having the sequence or a portion

TACAN GALCATAEAN Wi HRE A &0

thereggw%@ﬁ% QJFCAGGTACATCTGTGAGTGAGAA E%EA ceora
\ I E AT EAABAGE: sTmm@.a@cmm@ﬁmaamnd

bloseﬂqﬂr-gl'%lggr-r%(é\dggil %TV-VI-I }%-II;%](%A\C ﬁ -E ad 11100, €ac. qﬁlosensor can Contaln one

or mJrBRIERSANAGMAD E%%T@%TW&E%%%WAMampMS
CCACAAATCTGATAGT. ATTTCCCTTTCCITTGATGAAAGCCTGGCTCTGTGT
of theyps3 b1osensor compnse consist of, or consist essentlally of one of the followmg

NES A from MAPKAP2, the NLS is from SV4O and the p53 is amino ac1ds 1-131 from
GGATTCAGTTTCAGATCAGTTTAGTGT AGAATTT GITTGAATCTCTCGACT C
humay p53. In the HDM2 sequences, the NES is from Annexin II
‘ p C T, TGATGAG

A CATTTGAA

ATGGTGAACCGGAACGTGCTGAAGAACACCGGCCTGAAGGAGATCATGAGCGCC

AAGATCCTGAAATTTCCTTAGCTGACTATTGGAAAT GCACT TCATGCAATGAAA
AAGECCAGCGTGGAGGGCATCGTGAACAACCACGTGTTCAGCATGGAGGGCTTC

GC@@%%%%@%W@%@%WMK%@WK@CAAG
GGOGTUTITEAA

oA A ST AR oo

CCCWG@%TW@%@WWEWCGTG

GCATTATTTATAGCAGCCAAGAAGATGT GAAAGAGT TTGAAAGGGAAGAAACCC
AAGACAAAGAAGAGAGT GTGGAATCTAGI TTGCCCCTTAATGCCATTGAACCT T
G
TGTGATTTGT CAAGGT CGACCTAAAAATGGT TGCATTGT CCATGGCAAAACAGG
A

PN\ Y PN —— A —— g, o g p——— g, p————— 0 g ] e g g N R R A A NNT" A A A PA AN RPIRA AT RN NN\




CTACTGITCCACGAAAT CCTGTGCAAGCTCAGCTTGGAGGGTGTTCATTCTACAC
C
WQEBOARGTECCCAACAAAAACT CATCTCAGAAGAGCGAT CTGAAT ATECHUAI0CEAR 7919
TTAG [ 0018] Am no Acid Sequemce of HDM2- NES-nyc (SEQ I D
NG 10)

MCNTNVBVPTDGAVTTS PASE(QJETLVRPKPL LLKLLKSVGAQKDTYTMKEVL
GACAYCCGGAGCGACATCAGCCTGGAGGACGACAAGTTCCACTACAAGGTGGAG

TACé@@ﬂé@K%E@E%%EHEﬁf&%@kkgééﬁﬁE%ﬁ%@%%ﬁﬁ&@&%@@%&%%bCTG

GGCEIHIRGECRENRCHI EGARBRROCTT QERRRESSEN IV ECTISRRIUAT GGGC
SETEENS

GAGHAIKeRERIGHKSDACAARBESCA ORI G CAREIIERFASKNFPL BA CATG
A A G OA B ANGO GGG LT IOA S EOAGHTCCTOARTAGEACTTC

ATCOZ&CCACCGGCTGGAGAAGACCTACGTGGAGGAGGGCAGCTTCGTGGAGCAG

CACa§a¥§bGTGGAATTCACGCGTGGTACCTCTAGACCTCAGACTCCACTGCACA
YSSOEDVKEFEREETQDKEESVESSLPLNAIEPCVI COGRPKNGC! VHGKTGHL

CCAMACGTGTCCTGAAGGAGGACAAGGAACGATGGGAGGATGTCAAGGAGGAG

TGO B BB TS R TR TSI A HH FEBTER A4

AAGRIHKGARAKEEENTCCCCAAAGAAGAAGCGAAAGGTGCTCGAGATGGAGGA
ATGTGCAATACCAACATGTCTGTACCTACT GATGGT GCTGTAACCACCTCACAG
GCCGECAGTCAGATCCTAGCGTCGAGCCCCCTCTGAGTCAGGAAACATTTTCAGAC

cratSER TS ARACA R AR R AT E T  Geaa
TGGATHNATTCAGTIE EOBCABECABABITAT AGTATCY GOBAGAT ARG ACCC

AGG%&ﬂﬁﬁﬁ%@&ﬁﬁﬁ?ﬁ@ﬂ&ﬁ#éiﬁQQﬁﬁﬁ#ﬁﬁﬁfﬁ&@&@@@%ﬁ%@@@ﬁ@CTGC
A T T AR BRI RS A ST ST oTen

TCTTITGTCCCTTCCCAGAAAACCTACCAGGGCAGCTACGGTTTCCGTCTGGGCTT

CT TR AAAAA SCAACT A BT AT SASTACHACREGRAAECAAC
A R R R AR AT A CCr catcracancoaGacc

[0014T  Amino Acid Sequence of GFP-NES-NLS-p53 (SEQ ID NO:8)

MV R AR R R R R TG BRI e

GPLMFDIVSIAF YGNRTFTKYPDDIADYFVQSFPAGFFYERNLRFEDGAIVDIRSDI
GGGAGATA IGI TGT GAAAGAAGCAGT AGCAGT GAATCTACAGGGACGCCAT

e A BRI AR SRR BER A QLI

GKPEGSLHEWVEFTRGTSRPQTPLHTSRVLKEDKERWEDVKEEMTSALATMCVDYE
GAAGATTATAGCCTTAGT GAAGGAOAAGAACT CTCAGATGAAGATGATGAG

QIKIERARRASRACTF RS MG RFBQGEE KELEREANYGRALPSQA
MD%WWWWMRW LSSS

VPS KTYQGSYGFRLGFLHSGTAKSVTCTYSPALNKMFCQLAKTC
TCCCCCCCTTCCATCACATTGCAACAGATGT TGEGECCCTTCGTGAGAATTG

[001‘1]; Nucleic Acid Sequence of HDM2-NES-myc (SEQ ID NO:9)

w) -l v .

‘ TTCMWMW%@TWWTTZ&GAAGTT

ATTMAGTC%T%GTGCACAAAA.EAA GAA C;C¥AX%§6&IGc(;jTTTCTTTTT
F

G
TGTGATTTGTCAAGGT CGACCTAAAAAT GGT TGCAT TGT CCATGGCAAAACAGG
A
CATCTTATGGCCTGCTTTACAT GT GCAAAGAAGCT AAAGAAAAGGAATAAGCCC
TGCCCAGTATGTAGACAACCAATTCAAATGATTGTGCTAACTTATTTCCCCATG

——— N p—— g = N N "R A A T FNLNT" FNT" "N N N FNINT" 7\ N SN NTT" NN N SNLTNLNTT PN g [\ e pem— N~ N




[0020] Am no Acid Sequence of HDM2- NES (SEQ | D NGO 12)
MCNTNVSVPTDGAVTTSQ PASEQETLVRPKPLLLKLLKSVGAQKDTYTMKEVL
WEX006/017751 PCT/US2005/027919
LGQYI MTKRLYDEKQQHI VYCSMDL L GBEFGASFSVKEHRKI YTM YRNLVVVWN

QQ
ESSDSGTSVSENRCHLEGGS VOEL CEEKPSSSHLVSRPSTSSRRRA| SE
TTCHEEANETGTTCAAATGATCT P AGGAGATITOTFTaGO T CCCARGCITCTCT

TG@%%&@%M%A%%&@X&@%K&%&W&%AGTC
AAT%MGX:GG&@DQEME@/@&D&WSMMWE}MW@GESTCAC
CTT@SACKPEECSIABTARRETZeM=ASH PSIIEWHA AL AEMEPEBK AKISKEES GAA L

T T A T GG A AT A R A G A R AT AAS BAGACCAAT

TAGBGAIGACAGAAGAAAATTCAGATGAATTATCTGGTGAACGACAAAGAAAACG

COAQRRRTOAGATAGL AT TCalT T CIPERTE KRGS i Bt draraa
TAAGEREK K@W&@B@M@ d}ican : YRE’@ACGCCAT

i nventive netho used to detect the
CGAAMGSKTGAT CAT GHBGCTGTHEG BY ART GAA A TOA GGI GRXTGGTTGGATCA

coagraf i CagAtcai R At TerabRA oAl TiER ngrercgacTea

GAAGATRATAGCUTLRAGTGAACALGHAGRAAG AACTOTRIAGATGAAGATGATGAG
eIectrona%netlc radi ati on, or radiation from an

GTATGAICANET MT@EC)?TAF@@@@CA@%GMA&EGATMA@ATHE&TTTGAAG

AN GAHEHER BT CERABCTIACT 3G AR A G TR acanTaanaT
GAAT@UE@@CCTT@eATWRGAETGGEAUmmAT@wT@@G@@CTT@G@G%KM$JTGG
nol ecule of interest individually into a cel

nd
CTT%EQM@MMG%GA aaeea GHGAMIGR. SGAGAAAGCCAAACTG
UARE AL BICHERAGAY éﬁﬁ*dAfé‘i‘%@t‘I‘%}’Kﬁf(ﬁ AAAAAAACT
qua ying the res aring the resu
ATAGEGﬂAHGﬂdTﬁ@&@AﬂﬁﬁT@A@GTGﬂTGamﬂAAAATﬁATGATAAAATTACA

CAABETASR ATOAL SA agoqb'%g%tgz%g POl Tééuﬁlp"[sTCTAGTA
GCA?@WTA’P&G@A(R@@AK@A&GNT@ {;ﬁj& PP GIUREBEFAAGAAACCC

or a portion or nutant In a preferre
AAG@@KWAmﬂAGAﬁAmﬁéfGGﬁﬁﬂ@TAﬂmiTﬁﬁ@GGmmAAﬁGCGAmﬂ&AACCTTG

rorlAntiEb R R o ek A RR R Soal Ao SRR A Siheaciaa

cu@@@@ﬁﬁ@@@e@ﬁﬁ@mé@GCMEIA%GCTMQ&@AMGWAAGCCC

contain an interaction domain that interacts with a
TGCaONELIAEGEAGACAAESIA A ERAB IS8 TR M AGT TATTTCCCCATGT

CrAG AP AR L FRIpC AR IS NG BT AfghL e ppcace

CCCAACHIC 06 A0A AR 20T C AECTUNEAA GRGEATICIGAATATGCATACCGG

8olypept|des can be introduced into cells by a variety
TTAGf transfection and anplification techniques familiar

f t d t
[001%& 3 g‘[ﬁ'?o ,a%}ggle ”encf e/h 2{3} ]é"gﬁr}@% @EQ @ewgrngar ed
MCNIWNMEYRTDRRVTTRQIRPASEQHE TLVRPKIE IGeL1 KSWHADK BTYIWIKEVLFY
for nmore flexibility in biosensor design such as the
LGQM%MT&RWD@&Q%M&W@L@%LWV@SF%MI%HP@@&MS{RH;«&WNQQ
ESSQ SEANR! SE‘@G%E)Q@%‘VQE @?gpéﬁfs VSRPSTSSRRRAISETEENS
st ea opy

uor escencel magl ng e ani so
DELSGERQIH(RHKS%SMS/FDESM&DGW&REIC@ERSSSEETGERBSNPBEDWGVSEHS
i ntroduction_include but re not limte
GDWioaBB st R Y B BRE R S S S Ep iRt v Yy fiipA B
D ]%“H@NF W,Ptb KDRBISEKA
DSE Pﬂsl’ﬁ?g“h%@g%édﬁtﬁ?g\]m po ypeptl es or ecu
can be expressed within in the cell under the
transcriptional control of an inducible pronoter.
[0024] Detection and quantification of the biosensors

can be quantified by using fluorescence resonance
ener gy transfer fluorescence anlsotropy rotatlona

r r o o o o o o o o o




cells, where nultiple cells in each of the |ocations
containing cells are scanned to obtain | um nescent or

wo bwennessent signals fromat | east one | um nesPEnUSINSG/027919
fluorescent reporter polypepgide within the cells and
the Ium nescence or fluorescence intensity of the
| um nescent or fluorescent signals fromat |east one

IQEN@WVBDG%H\Q%SRESE %DI%BQ%@&Q%WWW#TSSSH

YSS éﬁgée%ﬁq ndé é@kﬁs e agen or Wln erq HLMACF

TCAK&LI@QRNW@E@PIW@VLTWBMVHE&I@KESEEGE’G{S‘REIPIS@GQKLISE
i ncl ude conparing a ratio of |um nescent or
EDLNMIéF€scent signal intensity fromat |east one
ptide in a
001 R e e AR B R SR T or
ATGTGGHKEAQGAAEQEGTGﬂGTM@CTAGTGMTGGTGEEGTAAﬁCACCTCACAGA

oo RS AL T RGBT B A canrr

ATT C’ﬁ@T?G@féeﬁmmmﬁ?@c'rmig&?é%{ﬁ%ﬂmmeﬂCTTTTT

uor escent si gna I Nt ensi ty romt | east one
TATCUTGEGREAGT ATIA TTABEACTEMA CGAFTAT APGATBACAMGCAALAACATA

rrGiRigrakEh R R AR A BT et PRk ChacerTeTer

GTGM@&G@@[@AGGMM@ACCWA@MA@M@M@@G@TAGTAGTC
different specific location in the cells wherein t

AATS&&?%@G%I@éEOQG@GTQ@QGT®€A&"@T@UGACEGAGAMGTGTCAC

cTr{ RAGRL G A FRERT AR A e AR r AR ARG TT G GrARGAGAAA

CCTTCAS‘CT'TQE@(CA‘MTGGTTRTD&G!A@GM@TAMWFAGMGAGAGCMT
ocation in the cells. c£ﬁ5026] In a eferr
TAG@QM%@ CAARTTEA A/ES AT& gil, WC%CAAAGAAAACG

AP YBIELIAd SRR A CPEREMER ARG IR PP GTTAN

TAAGGGR@AHAE@mEGm@AA@GHAE@@GTAQ@AGTGAAﬁ@TAGAG@GACGCCAT
det ect and uantl the inventive nethod, Preferred

CGAMG(GATCE SFGRAAMNT GAACAIS ACHES ABHIETIGGATCA
GO Aﬁ%’s&éﬁm@'&%@aﬁﬁfﬁ LR E AT GCTgacTCA

GAAGATEABAGGQEEA@W@AA@AAGGA@AAGAmfﬁﬂﬁﬂﬁmA@GAAGATGATGAG

cTapAtthEEEAdRE ST o AREE Ao sS4 T TeaTTToAAG

AAGM@GT%AMW@@@’PR@}CTH‘&C@M@T@PAAA%@&@W@RT@?CAATGAAAT

' um nescence or fluorescence-based reagents has
CMMﬁEﬁ&ﬁE@CTW€Qﬁi@mﬁQEQGCAAC&@AEGTT@$GE@CTTG@ﬁQAGAATTGG

erTee BER A B AGERE A ca TSGR s Rprh s grcanacTa
GAARIAPNTCRACAE A AGICIGRAGAGHEE TTICAT GY TCRIGATTEPANAN RAACT

to develop HCS into an automated tool (Taylor, et a

ATAGIERATEATTACARAGAT ERBIGTRERIGA GABRATHMAATTACA

ANBIHACKR SR DAL ERE ISR ENR LA ATCTAGTA

GCAQ“&“AQTFI'A@TAGCWG@@AAUMGAWGTGAAAGNGTTTGW@G@AAGA&ACCC
mcrotiter plate fornmat, which can be treated w

AAGHEABAS AYSACAC BT GEATCHAGTT EEGEEET TAAL @GCIAE T&a%ACCTTG

1o A PRSI AR AR PR anacacaa

CATCEEAmGEEGTG@TﬂFA@ATGﬁGGﬁmAGwAGGTAWRGAAAAGGAATAAGCCC
uired, but o at one tine nt. The avail abil i é
TOORE AALGRAS AR ARSI CA AR TGRA IO TR b S GO ATGT
hybri di zati on probes that can be applied to cells
makes this an attractive approach for many types of
cel |l -based screens. The fixation and | abeling steps
can be automated, allow ng efficient processing of
assays. [0028] In another enbodnent, the detection and
quantification is performed using live cells. Live
ceII ~assays are nore sophlstlcated and pomerful si nce

T




(Guliano et al., 1995; Mason, 1993). [0029] In
anot her preferred enbodi nent, a nultipl exed HCS assay

w0 20068ed5t 0 quantify the effect of an agent of PCTUS2085027919
on cellular constituents or dunctions in the sane
cells, where at |east two nolecules that interact are
|ntroduced into a cell, the cellular constituent or

CTAEFRHGACEAAMTCETST GGAAGATGAGEd TGGAGESTGTECATTCTACACC
an agent of interest, after which the

Cccggggﬁﬁgg%cgﬁstltuent or function of interest is

[002@juanidinfinedcidSeguéize of ERME-YES (SECQTpEOeL?) A

rrultrr\;lpexed assay al so can_be used to uag%fiﬂ{2 t he
MCNJIYMSY PIDGAY TSP ASEQE Lodt R B SL RS @WTM@VLFY
LGQY Sy DRy P KU CDLEGY D SES VIR K P PMITENIA VVINQQ

ESShs@Ems vV ENR(MEL bGESQK R VOELRQEEK RS S SHILESRBATSSRRRAISETEENS

peL AR R ERGa s EaT R ER e HBh S5 Sn CRbseppr i ovsEns

GDWISHO th\ﬁs@)(?PWEFE { DSEPAF Qe EEQDEMWQYVTWQAGESDT

require only a srn e screeni ng run
DSFEEBBﬁI%AEYWKGTSCNBWPEEE%GNR@WMWM@@MISEKA

<L AR D B DA OER By B PR ANy hySPsTsssn

Y SSOQEDSGUH FERR I T QDK ESSLE SEIPIROA SHPE P ICTRSR PG I VHGK TGHLMACF
referabl , at least one of the nolecules is a
%MW&CM%@PIQMéwagMSMEHJ%L%EGW&’P@@
m%g&% t%feth%ﬁ Y Bg h?eid t0 %g{egt t}l? eft&?' I’Bﬁﬁ\xgén? Th? agent can

[002 %
regula ion, ear nor

be bulb iiSiidd Mignitdd t@,hbﬁ pheiplt, &Idlﬁmldae,\@bz&cal@hhﬁtﬂusk bm&fdﬁml’mal stimulus,
phosphat ase activities; transcrlgtlon fact

electra@{l stmnivsror radiation Gupbpicab dight. 60 metlpﬁwr%%grrﬂemqt@ﬁ» or
i ncl udi ng m tochondri al

radlaﬁ&?ﬁg{i 4 %S{a%e&%glis(étgg%e nunber and size, or endosonal

[OOZI]H i gthar atﬁlbodtminemis thisenaaition prdﬂ1st&tmé:thb¢for@1tt1antifying the

menmmauaﬂlmmm t oskel eton:. receptor .
intergchipm PRAICED 4t 1B tHP Maleailes ol tpigst. Thejinvephye methpd involves
1ntrodﬂ{c %ﬁ nﬁﬁédu‘l’%f iRfrest Hﬁn}?@l?atllysi%%i%eﬁ%ﬁﬂ Qlﬁ§tﬁ fymg the Jﬁesult then

tosis; endocytosis; ul'ar hypertroophy” o
1ntrod;.tcargesatthngaesLes afthtayest éntenpek senwmnrenthy | quantifyingoitie rﬂ;ult and

d - cqdi Rl | | t
comrgng Bireuai bOTAT SRR eeETOR AER O TBp o sferably
at lea‘§136hebﬁ tRCHBIERhES Bﬁ‘ﬂté?é’st iS4 ﬁkﬂ?lﬁéf)‘ﬁdle UE\I&?ﬁl‘é&"ﬁref&ably, one of the

| uor escent reagent whi ch ows detecti on of
mole@dm;ts itheugrerhomoldgyriomadm2 ¢$H2 ) pes pettion oo otutant thehmfe In a preferred

embHGREH: ahfiesh Breiare otecRlss Bt itertios  HRRiohbandrsEDed dbove

whicHBiaf@ent@a aniinfeattion Aoeaialas ®r edpottef @im@h] & combination thereof,
concerning the interaction of polypeptldes wi th each

For egample, the Slasgmser rrw@pétaﬁsarbmterm@n idemgin thaldntsracthwith a molecule

ot infiest S ep @B T B bbb GR R s IeBther i the

[0023]NVeThé pelypeitiies ahdor @pRatlesoDintepexd GAChEekoptiidus, endogenous, or a
multiple iterations, for_ exanple using different

combamaé@e rtlaféecsf EXQEFNOUS HHUgCHes £ eﬁlrygepﬁdes Rarcheigrodged into cells by a
|
iy SR OB AN 55U, RoBRaRR P B oI Lo 1
addltiolnf,‘thle Ip‘rbhtpbpm&s we ifodetaled esic be baarbaqhepaied butsiddghén mtroduced into
ase _can C nprlse consi st Qf or consi st

the gl %ﬁ‘ﬁtt 33{) Q% Tgx mops Heaififo i05oRIE derlE Pird P QhisuSsfof bright
synthEBt SitHie 1l ﬂtﬁcﬁ‘%s% %ﬁfgeéﬂﬁf &hn ﬁ&ﬁ:e@@vﬁtﬁ%ﬁer Qlfrod'%ﬁ 8PHForRicence

I nterest on suc ractions, and relate suc
information to cellular constituents and functions of
i nterest. The database can, for exanpl.e, be created
usi ng HCS technol ogy or a multipl exed HCS assay, and
conmpi ling such information collected into a single
record. Preferably, the database |s constructed by




[ 0032] Many procedures discussed herein, such as
| um nescence and/or fluorescence tagging and
waeleweoti’on, PCR, vector construction, includi nECTHUS®0$/027919
cl oni ng techni ques (including DNA extraction,
isolation, restriction digestion, ligation, etc.),
cel | culture transfecti on of ceI s, protein
imagingisuel 33 Beadyriiatp ARBYT Ry thefrean e gasikydnes parptsddpte HCS. Examples

of métﬁ(?(f%{gfﬁ%@c?%mﬁgﬁ n@?)& bHF{ufe o QF&)I}Q%?%?%%{E %‘3%“@?%n with

see gener
transpdat peptidas sichan mdtgand%lglabmeat@tqzlnb&nual(nyﬁelﬂabt Spanilnggo, CA). In
Har bor Laboratory, Cold Spring Harbor i
addlt{oeoé@]pomegmieﬁ@ﬁmoée%&%&ﬁ%bﬁ sﬂargssswn@mﬂ@tthwl Bilex the
trans&g}lioﬁ?lzc%tn'trgpopgn R A mbpsensor to nmeasure a
specitic proteln-protein interaction in living cells.
[0024[ hi s Disteotiem st quantificatstorafchebiobansans @by be ghdregifidyd bamising

Iex formati on bet t he p53 funor sup
ﬂuor?,s(: CEiTRSORARLS; PETEN a(S‘Fféﬁ %&05%9@? GG |3 1SOBPRYA W@P‘H@i ?‘ﬁiﬁfence
ﬂUOIéSEQHCEI%HHé ChRieB, fliMRseBndeSol Rkt g@: 1\%?‘[&% e&fe M%mg, or any

he approach ottlined here can, e applied
othertm@h‘nrbhstwmwton@ of gfillan erarbi Blm’awc slete@tﬁmanﬁhéds can be employed

aryotic .e e lasm d .t s a fuysj
as dosg B BBt 180 BallieaT o 100, S GRnd el ot 15,
[o023jocaiq ﬁ@férfbﬂ cBERURNGEs, (- PantitiBRioREpAs BlBAticARhcHFed using
is constructed. A separate expression vector wll|

a devinge dwe examplpphodevien eanagt an prrax pbloratineg évdecqoiiismultiple

cells 8@1 ne lg[lrI]lS pl(—tz] elzlfgﬁn g'? %[(#ghefs %&g&%gﬁlﬁtg %D%/gls are scam%%dAftg obtain |

lumirdesdent oﬂﬂhd)r@soeﬁmg&&i figm it ledstt oedudm3sosnt br ﬂu@@kwe@t reporter
cells wth functignal p53-HDV2 conpl exes distributed
polyneptidpowHhinhe eslisapf muaﬂmﬁ%? @a §1u01@5¢<9ﬁcq indansite Af thei t h

il SnE B bt B SRR Nt B SRR o Morspesnteppaner

polypeptide withia a:@lednﬁc \lodatiodn én thbeeliﬂsi n\mamkreeh Phedtiniceeinduedby the
agent;p?glécp pcué g{:mst g@%@%%&ggq&pag&:cgwg@%al lr’)l%%qej]éreg%% metﬁoc?s include

comp%i/x%g' : ﬁd;?ﬂ%‘gg@#ﬂt& Og o 18§behi & DI\% 2 ﬁoﬁcy grtoﬁg?ﬂ’é@sé gfé’)ez Sumlnescent

or fluasesveit lremstenmlypepgdeyn otpecifod lbyatmmen tlee qeﬁs tobinofescent or

sever al S|ntran fornmed cells et al., .
fruorSs et BlaDShY GO foed] S IBETASF Gt B RreR el R ppfpeptide
ina d'f@él%ﬁtualp@mﬁ@ '[Bclﬁh&@fn tﬁé cbIe aR® SoripVih ol AiffERAEd Bdtween luminescent

Nutlin-3 (I (Vassi | ev et al ., 2004), that
or fluoeescand signall 1yteb%bfof’m@nd mt ahe Iganan@petrﬁ ot ﬂu()mls@m geporter

polyrEb R 4 BT BT O LoaP W HESRRRRRo) Rdbsrspf Gepd Tntnsity
from bilé8stion e UhinescantUr FR@ELsSdH rddorBp &l péptide M- SdFfertsPecific

bi osensor into the nucl eus. Bi osensor palrs cont al ni ng
locatiph én thraslinaheisin e chipgesa mdupgddyt pagenheninelsenly oé itersst indicate

an effegfj éfg’c}l}% égelﬂtt opﬁoféfﬁ & rgcgl%%t'@xm%e MCE\F%atti%ﬁ e)k;g% }ﬁﬁ%}%r Mde from a

first 16@&ﬁ>hl1bﬂd: @nwea sébbhd sﬂbelﬂiﬂeehtion mmen;fens c HCS assay to
urther characterize the response_of the systemto

[002@ et elthe peferyad; arbodigent dhp daviee Bish EKn teghnobesy. dipg example, the
u I
tecnplo3 of Berib {1 S ke CRORORES: 8107 (L6782 a0 591 couta
be usNLE‘iy ph3hdshiy eudthalyESiHiMhe afficto pietediamd quenhtify tbe(mvemel’tgethod
sensors, the strategy for the fransient double
Pfefe{f?‘gﬁ%Ylé‘??t%r%ﬂleoﬁieréﬁ%PlF%ﬁ“E@ﬁF@ WEﬁ IRepdess @ﬁ’ oxHgs, e  High-
) I
conte@?s%?%e}np‘é&% R¥fne :bﬁglo’% lé\%g%grfgﬁgplcgltl% re L%Jai)lgnﬁ/q; ing biosensors
type p53 will be cloned upstreamof GFP in a pEGFP/ N
vector (Clontech). The necessary anplification wll be
carried out using PCRwth prinmers encoding Pstl and
BanH endonucl ease sites. HDWM2 cDNA (Chen et al.
1994) Wi II be fused W|th an approprl ate NES and

Y 1 o, o R LA PN o o .




and NES-HDMR at 2 ng per T-25 flask, using
Li pof ectam ne 2000 transfection reagent (Ilnvitrogen).
W@\Rdoe01ERL 18- 24 hour incubation, the transfectkrdl/tsions027919
w |l be trypsinized and pl atjgd at 6000- 8000 cells per
well in a collagen | coated 384-well mcroplate
_(Fal con #3962). Sone of the cells will be [abeled at
havinghngltipls Wminescens oa ﬂugﬁmenbmyhc@gm,dgmmqmt Pbsarescent angibodies,

biolo 3l e et de LA e TR s of

lumisdseg@re af EubRAEkycé-Blised $€agents dat Adfantidbe devdlofeh&if toff Botrfixed
fixed end point HCS assa [ 0036] Sel ection of

and liig sl pughaeentoqt scrapis- ﬂnzsdéilmchﬁrw@ﬁ 8¥ IngirgBematinn to automatically

extragtotﬂﬁftlfcllﬁ)‘l'lﬁ —c&ﬁ&l} 903{ l&ldsqg(%l’l gh%‘flg ?ﬁ)%r We tl) d@@e\lgp HCS
Speci Trc reguli reren e nuc ar cytop

into ﬁfmttdsrhaﬂag t@lﬂ@gﬂ@péﬁal( ®ed)i ano et al ., 2003a), but an
utonated p esses that permts the parallel
002 fayofis BRe fbadiErete i 4%&308911 A ﬁ?ﬁﬂt@cm%@ﬁé’@ PeriEged using fixed
b
ol PRR19EY Sl s, k] o€ SPLORPLABIDR S Py p i
livingoellshih 8 nsicrafitérypl s fdrhmt wzlaclycamaettratmlpmth vaiduis\agentss and doses

being e J¢ Pl b firarieanet ERAEnaiP PRAR forr e megured. No
envirbRABAARE drdfds 0 Othe LHI: i§ @&#ﬁ%@g @fterfitdtiol). Nphtial nffoﬂhétlonkl@ acquired,

used to prepare the initial biosensors. Kinetic and
but ofilyxas@ne nmqmurm Tlﬂwgbbdys opthousands phantibddizk, ligaadsandnucleic

acid %1@51¥P Bro eﬁégft u'nnlgﬁi ?l&ig E‘,ﬁ %@%l;hl 4 gtﬁ%#bve approach for

many 9ped 6ZR11L KA SRHEARNCTLE fAkAtibnRAdesdliak |Sl§é8§J GantseLflitbiBated, allowing
further tune biosensor |ocalization. 37]

efficiepfepraeqssing PAAFAYS- of response tinmes of the bi ol ogical

002822230 USSR L BTGB v

cells.pbdretdelVRsday o sreinae sapldstivptedrind @oiveful, BiRos MOaReY Ofiving Gells

t he recent I({ devel oped nul téfgl exed fi xed end point HCS
contajyng the deglied feagendniandie ssreeneboyss Smephpwelb apsnsge. Environmental
conel P RAMIo R Rl o o el
meashiteSienh 3icE Eaeqvi@si&E&d:dDh@alﬂm dfithdeellsmamat bel mmrttahned for multiple

differ en%1 concentrations of inhibi ;&r nds and

luminegeence fpTTHeKSSCRCHMEFSHEPGHES QNeE (e r%i?F%tt‘F BEHnesGEbh

b1osel1§lﬁ's BlrsPesdd %:l‘:étp |chalis TR BRERGRicAVRR rRolbduid aBﬁ{/ln@Qw‘?tlnn cells
hours after treatnent using a KineticScan

(Glullaelad:eal (1085 Masans 199%)c. ) . Th| s instrunent

T AR R A—
effect1® 4 Aefil SlnfeRRt Headfulhr Qanltﬁ@er@se(lﬂ fBindtRE ﬁl‘ﬁl@sﬁﬁne dblls, where at

2004).” The kinetic analysis will provide several
least tyemaolecyles that mteracttaée méltoelu@ﬂddnw esohls thefceBilasemmstituent or function

orm BB 35T e SRR AR YL RG et

constit&@fl ot GurRibh OF Aeerbd & (ﬁlfa@ﬂﬁé& Ghil e REflisGr&BsiMpar&e CARBultiplexed
the kinetic analysis will allow a direct assessnent of

assaytahw qapfheared toaguabiifyshe siect of Bredsisrastion befsiepn hge meplecules of
1nterel§yl)ﬁ {;éll I‘%%H&ﬁ'&éﬁ % # otnE &2 heréam chlg Iw¥113re tllg cellular function of
Five reau ese experrnents

1nterdSDiB Qﬁﬁﬁﬁﬁﬁd eficre @hd aftdi thé irﬁfoyluctﬂjﬂlﬁunéiﬁlolebﬁlfes df ﬁlltfh‘adt
t he 3-HDMV2 interaction over aéﬁge0|f|ed tine period)
concqullwt(aé}q GetladMultiplex H copsstrsaise H-otechnpdogyi as<iepaded herein to

contl B LA 208300 IR B Vor i

I dentification of possible non-specific or "other"
protein interactions. If experinental cell treatnents
i nduce neasurabl e cytoplasmto nuclear translocation
of the biosensors, then confirmatory assays will be
perforned to test for non- speC|f|c or other proteln
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likely result will be at least a partia
redi stribution of the NLS-p53-GFP into the cytoplasm
WO pooaddi7si on, cells will also be transfected tBPCEKpIOS627919
only the NES-HDM2 biosensor.iolf the inhibitory
conmpounds i nduce a non-specific or another specific
i nteraction between HDM2 and anot her protein, then the
multicgley upregcenseos fumipescrs can be HeedNesletgohandanglsen ssitiple
para@reéﬂgggl}g'ge s\%l ehtﬂﬁ%.gl)%u Jflllngfl ﬂelx g%l%ggs glgag ggﬁ&%c%rlrholg&les of interest
are pBlypestidesr Mt préfatblyasitieasnsnosithe nidiknlds iea bak@sbe dThe cellular
ones detected m ght _invol ve ot her_ relevant protein
Consfbﬁuﬁl&? Ry TR HeREGas beyfog sxarpRlc: MORIOSiseNFoBIsHY .c@@ cyrle rogatagion;
t L. :
O R DR A LTSRS PhEonfbblattf 1078, OBRF inese
or phespmtaserectivaties; l:mascmpnbm faotor acvativhetwmor heppgesswd augivation or

|nteract mnll ntinuyally mned to identify new
inducs SR s et BoNSU GE LS BRRRIspmERBRver and
size, BE erﬁib@@ﬁlﬁl%ﬁ gﬁrﬁzattﬁ)ﬁtof ttﬁbea%ﬁnﬁlhﬁz%tﬁBﬁl@ & 1nﬂéﬂflttcsfhgl% i fent
tipl ex "posi Tional biosensors can be create y
cytoshghetogr thcsption oiteroalimation netransldcationg rcgk tmatiighipmotieasg activation; the
art ner constru,ts, e, g. cl.eus,
heat @ DR bl AP R rtotios S DBloR AR SO 5t ipter s sbpnees
and gehe Expredsasciatiuginglcotihgiane iﬁﬁ-%ﬁémg [ROOBIIs w1l &9 ﬁl@iélﬁ/se Detection
strategy for the transient transfection approach
of vapewthsedlular spastisernts erHRgtions obimteest sBBbERRRomMsIMTNG using any
S d et. al
1um1rgeg§f;rn? ﬁg ﬁlégxt%gcreg?lgeg%&b%ﬁ) (t% Sifowd c{eﬁ&gg% é& @1% ﬁg%séltoein’t or Rmc‘}lon of
inter@Q38¢lbhsthbee deserieddn SDoB’lztsﬁcyettdl.a ngdee Siglthnoetk bl., 1995, and Heim et
&%gulations in large scale screens. However, in sone
al., 1 tances multiple transient transfection may not be
(0030)°! THE feVehed mediBH Sn Brbafbd £EARY B RG-S chfiferifi§ the
reparation o F reagents can
1nter2@hom af palgpeptides e&th&hdbbt&lelorzdhﬂatmrei&msm ﬁhfdhbns and/or the effect of

onents of, the biosepsor wl tb red usi ng
agents of GHEEE ™ g ITHEHRIT NS fsoBbt STt e yhesin the inventive
methddRSEp&Eld or doﬂ&u%ct&ﬁrmﬂel p@@n@rausﬂ@ %ﬁ@&g eOJSIngA&ﬂa%?

tunor® types conprised opul at i ois
biosepsds tcalls, iantlfoy agemits oﬁlmeyese x’ﬁheemsemgmtmewﬂemeh aa@atabase that

conponents throu a ea es VWile it
compF gD APl Ph At st eRlALY b et rafls PERR arenlisp Pt
descriMelilab&¢e. Sllﬂfafdtlﬁioﬁnﬂhefdﬁtrabiﬁ%aﬂ E@rﬁfm c&{sﬁéﬂ of Rlr @onsist essentially of
experiments propose here, this alfernative strategy
inforfgtiorc e theba@@@tlp@a@femle@ﬂ@qﬁnmere@ham}/orl theyeffesteoftdgenty of interest
cess ed for, c

on suff EHRRGTER S re Rl HhbRasicRto SRR kGRS e rungipns of

interdst. MEne"\Rdsbab@SanD f&@x@rﬁﬁle}’b§&@ﬂ€d ulibf HOS icbhidionyasAmaltiplexed
and expresses wild rotein, thus it wll be

HCS assay,i andtcogipilang guch rrrryerm@@a co{iﬁc@dﬂm@c g sipple|rpenad Breferably, the
databh%qg ggﬁ’s%gted I%gvgglyegﬁm%?.lfﬁ)re{rg fo 11"‘1’01%&?}9555 Igéent? g%t @ﬂ/?an %fifect on

I Cl ency ponse, Sseve

the 1n¢ﬁrhk&fonft&ﬁi'évh3:wo&ﬂ dhidré aMdcutes |of idtéregts Mérk lprdferabRs fiedatabase is
The first alternatrve cell lines will be those that

constgicted hyscprening alibyaty for molegules phegepischeyrdisnpt thy prteraetiamrbetween
t t he cause:of a poor response. These
hNOO9PK£€§§?§%eﬁ Eﬂ%%;tunnr cell lines will be MDA-MB-435
[0031] br eTh¢ follmdng ema)plesfuRAB& i(lngratestimlihvendbh bl oficourse, should not
cancg ), and Sags-2 (.osteosarcoma). EXAMPLE 2 [0041]
be congifued a5 FhHIeWae &15%%8P% he construction and
opti m zation of a nodul ar bi osensor to neasure cl asses
of protein binding domain interactions in living
cells. This biosensor is constructed to analyze the
dynam c conpl ex formati on between the srchonol ogy
domain 2 (SH2) and its target nolecules within |iving
human cells. The approach outlined here can, however,
be applled to t he constructlon of other blosensors
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Furthernore, a single protein containing an SH2 donmai n

(-100 am no acids) can itself potentially interact
wWowak/onERy ot her proteins, including nmenbrane POUN#2005/027919

receptors, soluble enzynes, 1and cytoskel etal proteins.

The human cell maintains thousands of SH2-dependent

protein-protein interactions thus formng the

foundati on of a cruci al BEXgnE#HILEY nexus and an opti nal

target for drag nodul ation. A biosensor will be

desi gned to measure the dynam c interactions between

57, Sl T8 e
taggifX Qﬁﬂ)h&ectfoﬂeP @Wvé@&@doﬁsﬂcﬂ%ﬁ NAAGARSAiRe: dSfAgs tRhniques
neasure the stihulation of a receptdr tyrosiné kinase.

(includiggm R A exttiictign,ayolathe, restréqbioodigesiion, digekor etras celtienltie,

transREAGT 3R Gs fiBlei St ki halt B BERER! AREECR asBys BedBghmigues

routihdhBESERAby I di@mnm?tsk@ﬁﬁmn (€8 pagalybYarkh a6k Bhl.,
to these newy available sites in the cytoplasm

Molegwlar €lonipg; Relahpratoiviviangal i old Spring Herbasilaboratasy dsdd Spring
e cytoplasm c conpartnent. Thus, the ratio
Harbépmggédtahe cytoplasm c concentration of the biosensor

[003$]nd Thi exbpRadentaResBs thetcodiristion albeaiization ofa modular
ignificantly | arger upon receptor stimulation. HCS
bloseggcgég megsrg a sgg%@c p@tqjg—@mtplpynt@@gﬂ%@ living pells. Th1s biosensor is

cons e c#é?i%aaﬁ Eé' icsé M gllﬂaﬁ ﬁ&we&?ﬁl@‘?gg 'tLﬂH%II Apressor

ects o em ca oun e screen
proteireanglatssog bemtﬁbelhﬂa{mmmdmg parwiet,|theHOME2 prcﬂelquwhnch iettle human

i NN A

of ot BidRk#bolsNt €r acti on domai ns. [0043] A eukaryotic
expression plasm d encodi ng a single biosensor
[0034ionS|A9€tLﬂ<alg'0t1f5 expreMicd plasidrthaiEscodes a Shidorppmien wonsisting of an

soprep el Defigion Seapue lsPBe 555 plpeil, P & dondinicied. A
separﬁﬂ%'e@iﬁfe%bn YERM W1 Heb@E ad ﬁﬁ)%ﬁrﬁ[e ﬁt’éﬁﬁR)sxpo-ﬂf‘&qﬁé&e:kNES) joined

will be stinmulated with EGF, in sone cases,
with ﬁﬂemdmgtsm@morfﬂéMQn tGOat;@qusmam of @Qm plasmidsantoofuman A549

rumol, s L e B e i B v P s SR

compﬂéx@f@ dizaibusel 1ﬁfbotH'ith rc?ﬁbplia%ihl dadtnueleus. Thorbir@8@B60OWith a disruptor of
contai ning the NES and NLS conbi nation that shows the

the p-EHEIN2 interaetion; theik-Pan 3P eonstepehyyiflrpdipfrippterviigrnuclear bias.
he 1 e B8 LMoL W PR B bk ant

(EG(KBEambzn celhperatehmnss 3t~1h’atem-é¢r(\@dlpepthdey((]aﬁﬂokﬂeni) ke@own to bind
tightly s 5N ONED Vi A el eRHLPYS (e Aot 2002) as well as

i e

2001 pr'Bipaceds Avill alsb ibaltrebied setisonesy sthilbmatsalesnkibitor qsﬁthe/pﬁBeHDMZ

o 0 T Bt L RS
comn%r&%ﬁil Beaitble! (A‘I&HPBio%ﬁerﬂRhﬁF U iRse ﬁ@fi‘iﬁﬁﬂ'ﬁ RbSip §ﬁﬂHslvﬁfl abQas

hose described in anple 1. Nucleic aC|ds encodi ng
comphh@mmdhihﬂﬁmnhﬂ pEt- H@Mz witerhctidna thus sebpemgedsased sbutilng of the

t P in wll_b ..
NLS- G E P IaRNG Eife BRI RIS RAITY C LB M e higaie of
NES ##d RP.S3kdt ABovk 4i¢e grémdst redibiibhtidipaTted hibSatnt ’Q/@tﬁ@hélﬁ]ﬁﬂnthﬁy

produce a GFP chinmera that retains activity wh

compewidse gepatified using itheymuelsiplexed KiGScaspast deseribad, aboze)owjl be used in a
[ 0045] Characterization of response tines of the
bi ol ogi cal assay systemusing live cell Kkinetic
nmeasurenents of SH2 protein domain activation wll
beperformed. As described in Exanple 1, the SH2
b| osensor WI I I be vaI | dat ed by rreasurl ng t he t| me

o Y 1 o a1



experinments wll facilitate the incorporation of the

bi osensor into the nultiplexed HCS assay. Conpound
wa@eoedni7ag Wi | | proceed i mredi at el y t her eaf t er PCEXSNPLE7919

3 [0046] This exanple denpngirates the integration of

the biosensors into a validated, nultiplexed HCS assay

that defines the effects conpounds have on nol ecul ar

kinetit AT assay trirthbr dherasteaicr Hip tespomss of thpsytontedetegning inhibitory

compﬁlublgr ﬁi;]og{cgra'gﬁtfi%gg ?rfcﬂﬁ?ga?}n%ir% S ﬁét%%ﬁﬁﬁ@éiﬁlngd&%%§ ﬁ?gest TeSponses.
[oosgfln' Cr prephrtlRm <l abils dxpyessing NS S300EP A NES A, 3b prduce cells
evel can be made. The assay w || be denonstrated by

expresngiobangors, the Sitalegy BT tHOBES0O e beketion of mammalian cells

. d t et yNz pr hi | I-QNS,..:
it FREPA rliy LACOSLARL EGU: Y DB AGYnrict, o
encodifg Membpboﬁﬂa@@J&sﬁﬁwﬂmﬂﬁfe@SB Reillrvel cbaigt apstpeanc 6BSGER in a

neasur ed have physi ol ogi cal connections to the )

PEGHFYRI ygrten(Clariesty; thhe serrsssy pepiiiiFationy el s Gyt ysing PCR

. t i i ’ .
wit 5 BTG 2P chRERLBSERLET e SRR Al g, 1999
will besused vaittpatbdppsdyethtes NESi antl insattedingd 3 pcBONASt hexprésswad/eotor

B T T WA, ST o
A549?cggs paehe gfovmﬁ%‘é)t)_ﬁ’éﬁ tOB ASHHS TBNLsSy 16tS BBIUSSerants filisk. The

ulin primary antibody is uSed to assess remaining
cells will beitransfectdoluvitina afixiere ofetxpragsinn pgmidsencoding redNLS-p53-GFP

L - hi [ ti. b HRIPS o]
and NES-HEMP AE2 e R g bying e Bgm oot ks g R ene
(InvittQPRAR] AGEY dn 13 2NBERGhEDAtIGNdhHrMETdctedae TRl be trypsinized and
Expressi on vectors encodi ng bi osensors w |

b

plated atz009PSO0B gelisrnes wedlling caBagP@sTaoaﬂgéé%We@éamrga@ (Fatgen #3962).
d t r,eat.nent : ] | . .

somftfls BB TER LR EAEPh B yiFk Lty BN o

ensurftieh 8pIhaheNL SGS3- GFMahd NBSSKDOSE shete@pidsdedsn tartratdfected cells.
hours after the addition of concentrated stocks.of

i on of ! | |
Cells gt thissstags v eaed)piferruss inyeitheg ling cell kiagtig erdfiredgndpoint HCS assays.

andlking. syst ' [ - B . .
R L T
Each ha®glokifignal $i shgnsou tnd bk edsgetificirequirntintsriyr théfriueleadcytgplasmic
treatnent, the cells arggé ed and their nucl ei s th
shuttlingarmRenets (7 HAABO 6t2la R0032) 0 #i aNjemAcdpreagRsias gt permits the
parallt] Hé\%[bgéieln%d fest ﬁﬂ'?le' H63eh e €hhsHREn BevaISPHIC TH irst design
roomtenperature to detefgent extract a fraction of
of the pis-EDMDbiesasbt wilkinvolyepbomsingscomtitativin gf NESteadiNL S stenctures

tubulin. The wells are washed with H fol l.owed by. .
that e BRI Ga) e L CPSE O CR TIPS BHUCUR, eeizaon
sequéﬁ@é’ssx@%tﬁ %‘ir‘t@a‘n&;ﬁ&yﬁdtﬁi@n ¢ onfRitfon @B the BERLSAGR-JEG IDMND: 1-6 will
H3. After a 1 hour inCubation at roomtenperature, the
be used tr mppat thevieitiabbigsansonss fdnetic and finedsnd poinbRES dsgeys peovide the

. addi tj on of. secandary .anti body. sol ution nt at ni
ideal g lnaleBt b ReR - R of T SEinE Spteh el & of
mu1ti?rétd'op{e§ BPite samk isadiffon Bildite doll@PotehfFIUPIRS 1%d t@further tune

' oomtenperature, the mcroplate wells are washed with
biosepRBYoctidatimor ed until HCS. [0050] HCS process. HCS is

erformed with an. ArrayScan(r [N s
ons O g St SR PR e e e e
KineticOn&a@tenidh s Sf NLSP58r GF Rgicleletrwiiliiation. Do sewtep the p53-HDM2

~ Tool box (Cellomcs, Inc.; Pittsburgh, PA). The
biosehspstand petimizedts jaeperatian wte thereseptie deysionedimylipleyed fixed end
. i [ | uQr L .
point R o sk Bu ¥ SF e A TBE XSl AT N8 SR BE pegured in
sof tware produces nore than thirty numerical feature
val ues such as subcellul ar object intensities, shapes,
and | ocation for each cell within an optical field.
Sonme aspects of these algorithnms have been descri bed
(Abrahamet al., 2004). The nunber of cells neasured

o I T




cel lul ar popul ati on response, a Kol nogor ov- Sm r nov

goodness of fit analysis is used (KS statistic).
w®eioeflys1t he sanpl e size determines a criti caPCRBS2005/027919

statistic value, which whenjsorrected for variation

due to biological heterogeneity, is sufficient to

di stingui sh a significant biological effect of dru

live cel éfate}tm HCS slode (brabam &t tlor0pA). Celimsraresraaas-i HEP and
NES- éﬁw t%/el Seg wx{}hci' '?t% tt c&lcentrgt%?xa mﬂﬁ{ ?%851?1801}1{31@ an the

val'u ermnin or In
time EQUTFROMIES inftfa06lug 4 radistributiorgfihe NLIHS3- @FPrmﬂleaeﬁﬁedshﬁd over a
mul ti pl exed targets, and _.in providing a neasure of

time periqd,Qft3f howss afte repments BUng » KingileS Ganerder €reliames, Inc.).
rois RGN, e 9RBEL: RGN BRI REL OO Gl
dlstrlbmthﬁi ORISL$HE3GTTEWRIM meattiiaingthd heatth of ke b (Abatad et al.,

2004} 'g}ééllpﬁngtnm} %{al}ééﬁnilgr%flg S%/g lﬁ)plgﬁ%ﬁ% dfplgis}lt e raF’Eee: 21|1 g}?tertltho
escE ISP . SHEN B b NA00 LS i oy,
Thesé éﬂtg atill be ksl tarngtienertht trofsfedimni efficremgr Srgemt, she kinetic analysis
U ERUENE T IRERRCIRA RN R
aspeo@sr @@éeu%mtwma@ rth&auaih@aﬁ% rbuRPSSf RbdNG ﬁ@ﬁﬁl@ﬁt‘d Y&.8S

be maintained with respect to cell handling and
concmmagem ofpinbibitoryraempoands tibmega‘natt thops3 A@Mgsaﬁprwlbm over a

specqtjgci hﬁe%re%og)nwﬁ ll%i% % é%(‘gc{r[l)%?tt@? %ﬁ tﬁ@%) Oéglrsor {13 the multiplexed

HCS 85ai Uo ﬁﬁdl@ﬁqd@ﬁ@dmﬂgetﬂe@bmqﬁoc@ﬂt&recﬂw ee separate
trials. [0053] Alternative HCS assayparaneters. The

[0038)Cs Hewsficqrimmnateresiile eworseacificnr taiker wretet intpeagtigns. 1f

.

cxpe BT b Bl 0 BHRESRERAAT plild: iBgsion o

bioseddtds, ZherNergitinBRIEssayst Wil berpeefoantd fd testifbi h(bﬂ—speefﬁctdié‘other”
assay system allows for facile swapping of

protejnaiatrasrtions. na the 6356 of therp Fr i PMZhiosasers Cejis w111 be transfected to
AR SHALPTRSE TORl RSB P s i
preddnaiabiely distribuiatl itheteoll nugibhd. diithetdxperimemteltré¢atmnsntiadiwes a non-

speciflp FaPHERG G HESS B BOURLPIHI ot B8 AUcY B RFRdpepist
stron?ﬁt\bl\él?i ‘P?l?b g%pegﬁ“ icfPnofibpectfic)NEAdgenBls %ﬁ@pl%m"@gfr@teﬁf then the

nmenbers” of transcription fact
hkelyFmsmlhwnlirbc at, leztsut o paitisbredamtribugion pf dwNdSpé 3R i@ theicytoplasm.

In ad li“HBs aWP %’g tﬁeﬁ% %'fﬂ?%%&%n OOErdégfﬂ%% ﬁbﬁ@?@ioé%gfs If the

inhib{tBS/ éb%ﬂ?ﬂnﬂ’éhl%h&aé ﬂd?ln@eci@féto? @hotﬁ@rpsjﬁ'e@iﬁh lBSctiGiBetween HDM?2
patents, cited herein, includin e followng list,

and anpthehprotdiy, thenctbe msuhmgdecbytrlbeﬁ@r einbe NES-HEM% ipgensor using an

i f.each reference d|v
antiogt ihineE Bl opi el B FR B bR RO DB R ot
proteB @t RNS Bthef Dk thelthrgeted oabd ddtedidd ﬁi%ﬁ iiffolve other relevant protein
Abraham V.C., D.L. Taylor, and XR skins. 2004.
bmdl&E gertessht Bhis, acthesermengbiagipBiperiners areddepified aadditienal biosensors

will lﬁ c%l g%g(% gt e%glﬁ?\}ég i %tgrégtgfﬁxg %g g%/e] ettt s%?{g%r?meﬁthl %é%lﬁérﬁs have on

them OfThB lefdveinp ifteratieind willtheroaatineily miped gy 1G.Sﬁtif§lglewq3wmﬁl binding
the dream Nat Rev Drug Discov, 3:301-17. ji..

partngggn Newhipsensops wiky thee)\h?pf@pﬂ@}cépd tariept élesm@fi@ﬁlow ojythermore,
multlF %gﬁlongleonégeﬁéﬁé é%ﬁ ﬁ?—:ocﬁé dl e %&1@1 tle g%\feh?l%ntfs ®J target the

tive quantl | Cation of ntia
conpl ex conposition. Rapid Conmun Mass Spectron1
18:869-76. iv. Bastiaens et al. 1999. Fluorescence
lifetime inmaging mcroscopy: spatial resolution of
bi ochem cal processes in the cell. Trends Cel
Bi ol ogy, 9(2):48-52. v. Bauer A., and B. Kuster
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required for nucl ear exclusion of p53. Nat Cell Biol.
2:563-8. viii. Chapman, T. 2004. Drug discovery: the
wo e@diontysedge. Nature. 430:109-15. ix. Chen, CQOT/US2008027919
diner, Q Zhan, AJ. Fornaceg; Jr., B. Vogelstein, and
M B. Kastan. 1994. Interactions between p53 and NMDWMR
in a manmmal i an cell cycle checkpoint pathway. Proc
bindingpdrinac eehsBoets (5.8, Aytoplasmemaless, cytoplaserBlayna mgnybrane, etc.) with
A. Per Protein localization in
a SmgM ?}}aﬂﬁelé’gﬁugreéﬁ%m? 5 uu%el%esﬁgﬁg)%g FRET and FLI M

[0039pi f f)@lft@ﬂ&iz%dt%egy%; B2 8rahdieniivansfraoe apﬁanMOBouble tran31ent
nhi biti on of the p53-MDMR i nteraction: targl
transfpetionedfipSpr@t R rnd HRNM? rppseachiiss besirss sygegssfy p@gd et al., 2000)

and th&lgloalmé:l%%%%“iﬂ}gs oﬁg@ul}dglg ?&dg\{t WE&?H;{& ugwglsnl[}@llﬂr%fa%sfe&ed cell
populbstisdh Margé Behlelsdentatohicesr, inXoghe. inftames Inmm;ble transient transfection

prot eom cs mappi ng of a hyman si gnfgl i.ng
may gt ReAe TBcicnia ThySAIgHErghys st & 15 T paéiltwn YSfgliular
t
reage%‘% ggﬁp E% F%s%%c?g?}?)ﬁﬁelﬁe gﬁgi‘ﬁ?ﬁ?%ﬁz/%‘r@x g both components of the
biosefidopwil$ bt ptdparedasivigrantinmased hqmd lham:ﬂlnguobaftg agy HEK anelyises. These
and cell | oconotion. Cel |

cell lipes can rai%le]eqonéqstlng LIti@E W&@ep F%rﬁl?n%ﬁdcq%i)gelblﬁéons of cells
substeﬂﬁQIHI hﬁlfgﬁﬁﬂg %ﬁﬁsﬁﬁ%fﬂélb%%s%? co@Bbhehis BRFhghb@tsaH %‘ég’t 10 passages.

ysi ol xv. Farr-Jones, S.,
Whﬂdfxbxs. bedig0er] thes thh momemmansfccmﬂmgoabb mtlﬁoaguﬂicmp@ﬁérﬂye proof of

pr1nc19& exyﬁ1&%%s?ﬁﬁéﬁose@wre A'Ehlslﬁffg n Re our élbl\ol\asle& r&rébnt

prepa@%ﬁ%ﬁﬂ%%@x&%{s‘éd wWin nBeREH R & re@mr&ﬁf& f&bﬁﬁneréfahﬁ&@ﬂ dl ,
Cochet. 2003. Live-cell fluorescence inmagin

[0040] v eél't@name @rgmanelé gpes. Pusaeiumaicat dige 449 hag Pyl shown

e T

used. AF@si§ céll e isiivaieqings, Q@mhelﬁﬂﬁmfotlomansfecﬁﬂdeﬂﬁmeﬁcﬁ poor kinetic
and J.B. N cholas. 2003. Small polecul e aint agonj stsfof
respopfep averstox ity corenthoifagtorcasiditionsl qellglinegwill bejtested. | The first

altem%t fe e@ﬂ% &E b&)%ﬁ(%g ‘gﬁft &%3@&%@!@11 in c§se ﬂé&’ zBQ(Skgr&mdLe'xpress1on

of p53/bicasiadatiie daise of a peoclespdnse. Fﬂhééacaltenmanve hllﬂlaﬂ/ﬁllrmin cel¥lines will
Kon B. Zer husen, l.col m Varrone, Col ] i s,
be MJA-MBnt33 (bSeaSBEﬁf&é‘g%la)al}{ﬁz% - pall gell g ﬁ*”b‘%ﬁ ond Sais2
[ . Wlliams, K. Neurath, N loinme, M Agee,
(OStecEg{C%% 5, K. Furtak, R Renzulli, N. Aanensen, S.
Carrolla, E. Bickel haupt, Y. Lazovatsky, A DaSilva,
J. Zhong, CA. Stanyon, RMAMPLEI2Y, Jr., K P. Wite,
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[0055] Tl‘le use of the terms “a” and “an” and “the” and similar referents in the context of
describing the invention (especially in the context of the following claims) are to be
construed to cover both the singular and the plural, unless otherwise indicated herein or
clearly contradicted by context. The terms “comprising,” “having,” “including,” and
“containing” are to be construed as open-ended terms (i.e., meaning “including, but not
limited to,”) unless otherwise noted. Recitation of ranges of values herein are merely
intended to serve as a shorthand method of referring individually to each separate value
falling within the range, unless otherwise indicated herein, and each separate value is
incorporated into the specification as if it were individually recited herein. All methods

described herein can be performed in any suitable order unless otherwise indicated herein or

otherwise clearly contradicted by context. The use of any and all examples, or exemplary
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2. The method of claim 1, wherein said second polypeptide also is a biosensor
comprising an interaction domain that interacts with polypeptides, endogenous

proteins, or a combination thereof and further comprising a reporter domain.

3. The method of claim 1, wherein a reporter domain comprises a luminescent or

fluorescent moiety.

4. The method of claim 2, wherein a reporter domain comprises a luminescent or

fluorescent moiety.

/

5. The method of claim 3 or 4 where the luminescent or fluorescent moiety is GFP.

6. The method of claim 3, wherein the interaction between said polypeptides is

evaluated by assessing a fluorescence or luminescence signal change.

7. The method of claim 4, wherein the interaction between said polypeptides is
evaluated by assessing a fluorescence or luminescence signal change.

8. A method for detecting the effect of an agent of interest on the interaction between
two or more polypeptides, the method comprising:

a. introducing two or more polypeptides (e.g., a first polypeptide and a second
polypeptide), into a cell under conditions wherein said polypeptides interact
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agaaaa gtctga tagtatttcc ctttcctttg atgaaagcct
ggctct gt gt 600 gt aat aaggg agatatgttg tgaaagaagc

T R P N T—

720 gt thetwgsat aneagnidragf giid ﬁ@l&p&ﬁti@aamgtot goad of ©id endogenous
tcgact ca 1n%g(§11 ! at ag %io%?g-{ect %ggl aa aa?l%?r(&g%?%ae or luminescence

act ctcan gaag AL 1tg
t at caggeggl glwggﬂagﬁga tacagattca tttgaagaag at cct gaaat
ttccttagct 900 gactattgga aatgcacttc atgcaatgaa
at gagt Gafpafif§ e alifo Bt (PtARS: FTR&paeRt 9t t 9gg

cccttcgtga gaattggctt cctgaagata aagggaaaga taaaggggaa

Sad R il B b o 0B S0P A RaP Ao Adposensor

g aatngptmﬁg aagRyRgtemprighgh luriggRenip@tiiotgaént hlciéty.
aaaattacac aagcttcaca atcacaagaa agtgaagact attctcagcc

fbt 88 Hdifdd ?&m@&zﬁ&%%& Rrdibds SR P ggo&g&%%%% is GFP

gaaagag t gaaaggga agaaaccCcCaa aCaaaga
aga tgt gga at Ct agt tqtﬁg ccccttaatg ccattgaacc ttgt tgatt
113 Tbe mgtladaaf adweaan sajg firyad/or grid sepogd palypeptide further

aaGRAPHRS %ntn%lta@ﬁ&g 86maiA et iistelabls 3GRE oritl (Qciﬁ‘@l@ Q)? §a1d polypeptides,
gct aaagaaa a agc cctgcccagt atgtagaca

cc 88§ PRI 9 @ﬁ@%ftnoa%\eﬁoﬁ%% PECE la@fgqrtsttﬁere%t ccacga
aatcctgtgc 1500 aagct cagct tggagggtgt tcattctaca

12 The aggicyl cfefaach aderae taddbgdnt & 4 8@thigdagiagial gimulus,
t gaat.at tagcagtt 1590,.<2 O> 10 < 11> 529 <212>
PR?HVEOI%@ tsf]fn]ggl %905?89"95 6 hei d Sequence
of HDWMR- NES~nyc <400> 10 Met cys Asn Thr Asn Met ser
Ma Themethpsrof adaim@, ywharedn saad agEmt isthehientical.plys@el sti@wus

e BAiRrdinfentl rstlﬁﬂﬁscil&t&ah Qtuﬁﬁfus L@Maéﬁ@ﬁorﬁr g pro Lys Pro
20 25 30 Leu Leu Leu Leu Lys Ser Val Ay A a

Thr 5 40 45 Thr Met Lys G lu val
lﬂh & mﬁw@i@ qgaytl@% t% Fteragliqpdetyye 4t &ty amolseuley afu interest,
L etheiethéds porfpliging:ys G n G n Hs lie Val Tyr Cys Ser
Asn Asp

a. introducing each molecule of interest individually into a cell, wherein at least
one of said molecules of interest comprises a reporter comprising a
luminescent or fluorescent moiety, and quantifying the level of luminescence

or fluorescence,

b. introducing said molecules of interest into a cell concurrently and quantifying
the level of luminescence or fluorescence, and

c. comparing the result of step (a) to that of step (b).



65 70 75 80 Leu Leu Gy Asp Leu Phe Ay Val Pro Ser
Phe Ser Val Lys Qu H's 85 90 95 Arg Lys lie Tyr Thr
woRwel01B5TTYr Arg Asn Leu Val Val Val Asn G n 1POI/185$05/027919
110 G n Gu Ser ser Asp ser gly Thr ser Val ser GQu
Asn Arg cys Hs 115 120 125 Leu Qu Gy Ay Ser Asp
Gn Lys Asp Leu Val Gn Qu Leu Gn Gu 130 135 140

3. TheysetRsdofSdsinSet, viere dliesoflibeimdidcuBe bf AutgedtrioSHar
Thr Ser ser 145 150 155 160 Arg Arg Arg Ala lie ser

gl’fhé et%&J otglymﬁép v@%&elﬁé%%&l{%nts%ggst %%5 ot ep%iaé

ser Leu ser 180 185 190 Phe Asp G u Ser Leu Al_a Leu )
ty Thyanethodofiglging & wheeeie jhe mojepeptide ghepomnpiss Ap gnteraction

22 Elm%%{n B8t 1n§%ctgv'i%h%ﬁé of; ﬁbre@ﬂsaﬂﬁol@eﬁtﬁ&r oﬁiéﬁ‘r 1861% of said
a ;?n%nww@%m/\gbcf@ n%‘ﬁls e<2f25 230 235 240 vaI
ser Asp G n Phe ser Val u Phe Au Val GQu Ser Leu

P& HhSemetRékﬁoQ&ﬂnﬂé,B@SHMp 1B ywharem theintegadtion ib qu@tiﬂed using
A 9, Q0 G B39 b ABR 02 SR e R

Va “?W"?ﬂcﬁ f??&PanFﬁ ren‘?f GRS FHEYTORYe FOIHLA

Th rdlﬁeisnczsﬂumszemll%memﬂlenga, ﬂu®esceAquSd1>vamt &ngit]vity, and

Sely bRl g ﬁ@r&h Trp Lys 290 295 300 cys Thr ser
cysu Cégc q / n Pro Pro Leu Pro ser H s cys Asn

305 310 315 ﬁo Ar% @S Trp AIa eu A.u Asn Tr .
Fedbemeethgd ofdgim 1, yorLly?s‘J@ @tes loAéfJa‘W%la@"ﬁlY quantified
A wyladvier Gu Lys Ala Lys Leu GI u Asn ser Thr G n

340 345 350 Ala Au Gu dy Phe Asp Val Pro Asp Cys

SR ok, 205 AR BT Sl i

375038 nhkipBerellG scarBemul@ple @@lls irseach Gf theAsgntibps c@eaining cells to

G %b 'iﬂ’lugxg?esé t oé%.\oi?b%éex\/?%n%g groé)é)c lﬁf o%lﬁn%u%c% gr fluorescent

4 1@eml@r polypept1de within the cells; measuring a luminescence or fluorescence
intensity of the luminescent or fluorescent signals from at least one luminescent or
fluorescent reporter polypeptide within a specific location in the cells; and
automatically calculating changes induced by the polypeptide of interest in one or
more of the following:

a. aratio of luminescent or fluorescent signal intensity from at least one
luminescent or fluorescent reporter polypeptide in a specific location in the
cells to luminescent or fluorescent signal intensity from at least one
luminescent or fluorescent reporter polypeptide in a different specific location
in the cells; and

b. a difference between luminescent or fluorescent signal intensity from the at
least one luminescent or fluorescent reporter polypeptide in a specific location
in the cells and luminescent or fluorescent signal intensity from at least one
luminescent or fluorescent reporter polypeptide in a different specific location
in the cells wherein the changes induced by the agent of interest indicate an
effect of the agent of interest on the localization of the polypeptide from a first
location in the cells to a second specific location in the cells.



GQu Qu Thr Gn Asp Lys GQu Gu ser Val Qu ser ser
Leu Pro Leu 420 425 430 Asn Ala lie Qu Pro Cys Val
WO p@eRywsG n Gy Arg Pro Lys Asn Gy 435 440 4BGI/QyR05/027919
lie Val Hs Ay Lys Thr Aysbis Leu Met Ala cys Phe
Thr cys 450 455 460 Ala Lys Lys Leu Lys Lys Arg Asn
Lys Pro cys Pro Val Cys Arg G n 465 470 475 480 Pro
25 & ﬁethoblfhfm ddtectiglthd efifiecTbf arlagenPhiinterest Metelbar cbnstituents or

Val 5 ys Leu Ser Leu
fur@u n§/§1| thﬁg%m%g‘gls’ﬁ%l%n&é AF: r%%l 05 510ser Ala G
Iu GnLys Leulie Ser Glu Glu Asp Leu Asn Met His
Thr 815nBedudestve dymerzigelequiesdhatiinterast gite2 eolk amhppantifying the
<213> Ardiffol EhainFRPOPTuRARA okelesti ¢ Aci d Sequence
encodi ng HDMZ2-NES <400> 11 atgtgcaata ccaacatgtc
tgtacctact atggtgc aaccacctc acagattcc
oot t BoRRtacHaAgMAE Wl%gﬂptaaala&één ey %%ﬂ‘&gmataasgwar
at t aaagiopbtithdit Gthinggiog ofdint@astpagicac ttatactatg
aaagaggttc ttttttatct tggccagtat 180 attatgacta

aacgatt a a C ttg ttcaaat gat
240 gttc ga%lggtﬂ%t%gﬂ ??t?&%) @gfg@%taé\%sgép%gt ctgtga
gragcacag gaaaat at at 300 accatgatct acaggaactt
hgmajraed efzalviayela gdiersn & malesyte s adalpeniede 360
tct gt gagt g agaacaggtg tcaccttgaa ggtgggagtg at caaaagga
233%3% {ﬂl%ﬁ{étﬁ?‘oﬂx?ﬁnﬁ ﬁh@ [EPctaF @?@e}&%mh%@ﬁb&htt@@ molecules of
ca catc agaaggaga
o adtipg ol G anenl S fodGiobe e sSe g fnehet a
54Qomgﬁaagcgcc acaaatctga tagtatttcc ctttcctttg
at gaaagcct ggctctgtgt 600 gt aat aaggg agatatgttg

t gaagg o
R S aag S%%ﬂ%%@?ﬁ%g? e gp Qgapiifying
t caggatthe gelidar epnstitoenjar unggor © gﬁ@;@st,agaatttgaa
gttgaatctc tcgactcaga agattatagc 780 cttagtgaag
g Zggtﬁc ?ﬁ&@dﬁﬁg’%&@%&f@@Gtﬁﬁﬁ@wtntﬁ@ gﬁltﬁ:céﬂ ¢ancidichfg had 9
atca ag a acaga ca aagaa
at cct g3l gi‘%&‘gga]g‘ﬁ styfyenty fipgdion gﬁ%fh d
at gcaat gaa atgaatcccc cccttccatc acattgcaac 960

agat gt t@agpaciag theghdnosat aygcthht afctapadyat a aagggaaaga
t aaaggggaa 1020 atctctgaga aagccaaact ggaaaactca

ggg;: aaaa
aaac?%?ea &g@‘g? fg‘%’egeg‘gég‘g‘{l%g‘e&gg’% Qfé‘ré‘get aaat gat gat
1140 aaaattacac aagcttcaca atcacaagaa agtgaagact

2 {Tbe ourgeed off daisncd k 1231 pihereinythg gelit %cw&ﬂaﬁmg g fmctions of
CCaapRauRt sdlitdapafthe bidipRoAEEMATAPSRE SRR cell cycle

regulation; nuclear morphology; cellular DNA content; histone H3 phosphorylation

levels; other kinase or phosphatase activities; transcription factor activation; tumor
suppressor activation or induction; organellar functions including mitochondrial
potential, peroxisome number and size, or endosomal pH; organization of the actin,
microtubule, or intermediate filament cytoskeleton; receptor internalization or
translocation; cell motility; protease activation; the heat shock response; exocytosis;
endocytosis; cellular hypertrophy or other shape changes; and gene expression
including coding and non-coding RNAs as well as proteins.

26. The method of claim 1, 8, 16, 22 or 24, wherein one or more of said polypeptides
comprises a localization domain which causes said polypeptide to be expressed with



gacaaagaag agagtgtgga atctagtttg ccccttaatg ccattgaacc
ttgtgtgatt 1320 tgtcaaggtc gacctaaaaa tggttgcatt
wQr@ealggra aaacaggaca tcttatggcc 1380t gcttt acRLT/US2005/027919

gt gcaaagaa gct aaagaaa aggaabaagc cctgcccagt atgtagacaa

1440 ccaattcaaa tgattgtgct aacttatttc cccatgtcta

ctgtccacga aatcctgtgc 1500 aagct cagct tggagggt gt

t C atspelifi€ Bocalition patign ¢e thagelloatol th@ dgknt dPintc2dst Aishipds said

PRT <213> Artificial <220> <223> Am no Acid

ii‘l?&]r%aémé}fpa -NES <400> 12 Met cys Asn Thr Asn Met

Ser Val Pro Thr Asp Ay Ala vVal Thr Thr 1 5 10 15 ser

23. Ahe imeetiRrdoo fAlamSkey, wiikte agieror Glaye Thsaid polyweritidas gorfrios more than

Ly eu Leu Leu Lys Leu Leu Lys Ser Val
d Bnﬂ&a%%“%ﬁdsgmk‘sp Thr Tyr 35 40 45 Thr Met Lys @ u
Val Leu Phe T

Leu l.ie Met, Thr Lys. 50 55
20 The gnethad of ﬁfalms?& @herewgp 1@9%41@% W@alpll%sa&%qte&r%m@%group
Setofddtindi aOFE T hdS1.80 Leu Leu Gy Asp Leu Phe Gy
Val Pro ser Phe Ser Val Lys Qu H's 85 90 95 Arg Lys

)é. ﬁ‘h{ (8{)0%%1’[1&66 Wégliﬁm’?%lg 1 C&ﬂZééOﬁl C}S/ Zl}alq\ggé}nﬂlﬁ%es é)g (I;onswts
VakssSetiallgl of adsmine geid yequenee Elestetiipon 21t greup GhnsisGing of
GI
LRl F%PKEMS\?% (3B TN OEMGREM PR AZKRAKLDE
Ar QSE%D%@ 2T,HQQ R@GSEF E&BKKM@E (BBQ IRNORDg Arg
AI NsNEL&LﬁEA@DmKﬁE @%L NDAYHSEK VASIKIGEALSVREET (SEQ

S0 K sk hha P RERd RN R RUNTE

Ser Leu Ala Leu cys Val lie Arg Glu lie Cys cys Glu
300 The ot fAlamSe B, Ber22Ser 245evhesih at 18ast ofdrof @id/pdlipgpeptides

serorgfsebrileth el el BEprofd nfifelieudio. 2

230 235 240 Val Ser Asp G n Phe Ser val Qu Phe GQu
3laThemetlagrofictaimAs 8, g@ﬂ22q15243,5\@hegglg at least one of said polypeptides

comprises a protein and is expressed within in the cell under the transcriptional

control of an inducible promoter.

32. The method of claim 1, 8, 16, 22, or 24, wherein at least one of said polypeptides is
produced outside of the cell and then introduced into the cell.

33. The method of claim 1, 8, 16, 22, or 24, wherein at least one of said polypeptldes 1s

exogenous to said cell.

34. The method of claim 1, 8, 16, 22, or 24, wherein at least one of said polypeptides is
endogenous to said cell.

35. The method of claim 1, 8, 16, 22, or 24, wherein at least two of said polypeptides are
p53 and HDM2.

36. The method of claim 1, 8, 16, 22, or 24, wherein at least one of said polypeptides has
the sequence SEQ ID NO:7.

37. The method of claim 1, 8, 16, 22, or 24, wherein at least one of said polypeptides has
the sequence SEQ ID NO:8.



G u Asp Tyr ser Leu ser Qu u Ay Gn Gu Leu ser

Asp G u Asp 260 265 270 Asp Qu Val Tyr G n Val Thr
wy/a0060y175G n Ala Gy A u Ser Asp Thr 275 280 2BGI/BS05/027919

Ser Phe Au GQu Asp Pro Qushie ser Leu Ala Asp Tyr

Trp Lys 290 295 300 Cys Thr Ser Cys Asn G u Met Asn

Pro Pro Leu Pro Ser H's Cys Asn 305 310 315 320 Arg

I&/i‘hﬁmﬂ%cﬁoﬂdmﬂ @, Gb, 220124 rvphelrein aPleast Gt oAsdid bylspeptides has

a s 325 pLys Ay Qu lie ser Au Lys
a i EADEOLr Th G 340 345 350 Ala G
du Gly Phe Asp Val Pro Asp cys Lys Lys Thr lie Val
¥sdhg wtmf;é@nmsps Bar22ppn245 hesein atigast\gat of$aid gbiypeptides has

/—\Slﬂle% bﬂ—y@ﬂ,t\@j’ Ir Gn 370 375 380 Ala Ser Gn
Ser GI u Ser @u Asp Tyr ser Gn Pro ser Thr ser

85 390 395 O Ser Tyr Ser ser n.Gdu .
‘f%%h%?eﬂa%o fglgimph - ?5@%9@%0@@&% afyleast ong og%d PRipeptides has
G rheAsudnes SBQITENO:Ber Val G u Ser ser Leu Pro Leu
420 425 430Asn Al a He G u Pro cys Val lie cys Gn Ay

r 440 e Val s, d .
{I; g‘hgﬁr?et@/@ oiﬁﬁi@nﬁ L ZWe%n a east 8{/16 oﬁl%bd H%]%peptldes has
46therdeguengs SBEEIN BIO: L%As Lys Arg Asn Lys Pro Cys Pro
Val cys Arg G n 465 470 475 480 Pro lie Gn Mt lie

yala ﬁa@ﬂ'xo&@'f HIM CcERentEReMils WS)U&&pY@fng"fbéné%d%?gny of claims
e Leu_ _Cys Lys Leu ser Leu Au.dy Val_H's

Seﬁ ﬁ-r}& |1$,021P95235076165@13 thp yeaguremgnis are taken using HCS techniques.

43. The method of any of claims 1, 8, 12, 13, 21, or 23, wherein said method is repeated

using different molecules and/or agents of interest, whereby the results of said
repeated assays are compiled into a database of quantified comparisons.

44. A database created using the method of claim 43.

45. The database of claim 44, comprising information on the interactions of molecules of
interest with other molecules or agents and relating said interactions to additional

cellular constituents and functions in the cells.

46. The database of claim 44, which is constructed by screening a library for molecules
or agents that have an effect on the interaction between two or more molecules of

interest.

47. The database of claim 44, which is constructed by screening a library for molecules
or agents that disrupt the interaction between two or more cellular molecules.

48. A biosensor comprising a polypeptide comprising a séquence of amino acids
comprising SEQ ID NO: §, 10, or 12.

49. A nucleic acid encoding the biosensor of claim 48.

50. The nucleic acid of claim 49, which comprises a DNA sequence comprising SEQ ID
NO: 7,9, or 11.



