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. of. u active split-polypeptide fragnments is that
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numerous related fluorescent proteins are now in,
w despread use as pBACEGROIAGWI ng agents (for review,
see Verkhusha et al., 2003, Ch. 18, pp. 405-439).. In
[Oosa]d di Hrotein,cofsblembiastidaeencangatiogy ﬁewsmbmbdl bvhéryoyraqmémesr split
of termnally fused test prot waldo et %.., 1999,
into two OINI¢Te 1r§f:t6\fe I@ﬁﬁlSIPtS w. }?h %aélfo 6% Ej an a]%ve Igo T O@gn .
limitation &8FdSe bff ik&:tipe qﬂlevpcﬂﬁpe@ﬁ@e ﬁ':ugnﬁﬂt@ arnkit B@ rd‘caxi‘ﬁh{u}domﬁhey needto
honol pgous 5-.30 e des s a onserved
refold and iefssﬁlé’g% 1 f)x‘ldgrﬁa fOrBlé erag 1 e %rgq%{?gtﬂ[\}f:sg Pogiiay :Tr:ixckeélstlcs limit
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er khusha et al AW riet
proten g P RO E o0 VTN H 2006 S 5 29 aaition,
GFP has b&ARKBERY B laablhylh@\/@dnaxbdfeennﬁﬁn@ fRes st rpg)tanstmm eB HIE DI Nat,
P PEY e fluore
Bioectnoly| T3P O, bR B LR e P PROGR SRy of
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05] Various strat
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2001; t .al ;
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been docuthéntéd) gadaalvé fes(ifel] ehide @ex&ﬁ&%ﬂnhﬂlyﬁhhmhtaﬂ@ Eﬁlangl‘iinmoaétd :
folding, SOE%{P& aélél yglllrb?ﬂoa g?rﬁnce cf(aractenstlcs Exmtmg pro%gm taggmg and detection
platforms are powerful but have drawbacks. Split protein tags can perturb protein solubility
(Ullmann, Jacob et al. 1967; Nixon and Benkovic 2000 Fox, Kapust et al. 2001; Wigley, Stidham
et al. 2001; Wehrman, Kleaveland et al. 2002) or may not work in living cells (Richards and



fusions can msfold (Wl do, Standish et al. 1999) or
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003). Fluorogenic biarsenical FLaSH or ReASH ( Adans,

Canpbell et al. 2002) substrates overcome nany of
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two GFP fiaglintd, db&@dspéﬂdﬂ%:f@ﬂhi?lo fﬁﬁﬂﬁl -ssed ISQ%Mﬂﬂ@eﬁ}ﬂl%dlructWe could
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days a ire a positiv na nd is thus too
. fragments Pﬁ%? 9@’??@%&5?- %ﬂ‘s@r iy F%@% |“ﬁ? S [qqeawite agrositivoignal
andﬁthmshﬂM@dwﬁ&@Rmhhﬁ interacting protelns bzl P and Rel

: sed _to fmo fragnents P, can nedlat
007fec %ﬂ(yulflv -b§P0@h~“@gWe€i Wﬁtébede&efaawg(nrme@f bZJP ar and Eelevzhen

fused to twivlFtagméd bf (BFP, ZB9noldt GFNeGaistiRtiodby thelgfﬁ%ctl&h@w aft hat

f ents..of _yello ugrescent _protein fused to
2002, Mot GRSyt 5 208 e i S EieHe o CbHP AR on
protein (YEH) f}6Ptd dalmidaelipara9enC@ulii maah e ¢lNa@abn &Y in the2001,
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of this apptbad:HTDdWal dﬂalaﬂlded\dahﬁodhﬁn iV 33 t/6 BURERbSentd Aa self-splicing
i cing intei ol ypepti de seguence er.eby
otin poiyRee i o BB AT e O fosD OO o e bl pesens
in the preséucagihmekivin (Oaawhe apy @eenoel. dhemal2e 51551 Oz,aawe bt 24| 2002
2001 Chem 72: 5151-5157; Ozawa et al., 2002
Anal, Che‘}l\nagr 58%%3%6) 73: 5866-5874). [008] Although the
[OO&}f orAaMeidhi (e etefbltioh@COFIS febdtituBoh @M@&SP@V@E Wafl8ges over

vant the use of t spectr al di.stinct
the use of WP&B?CE?@/&SW 8.1{519@?%“& ygsin t%aﬁgfﬁeyaﬁr%hw?ﬁ Bl #3¢ i si ze
fragments &d coRepbiidagBRbE otttk %@fameﬁslmmt}hagi & aplqw etap|sdprag the
t i CS oS et. a et a

aracteri :
requ‘reme"g E"dﬁu ‘g?“&l %?éﬂ TEFRTESSIOn Pf (e OEﬂﬁng tﬁﬁ?&’d&%e ‘E%Szﬂélﬁ §‘5i‘fiﬁ]
and fluoresoént GOP r(@ﬁ@h el ang2300; i educEmodaupey abl e fol ded and
flugrescent GFP (Ghosh et .al., 2000; Hu et al., 2001,
[0094 , p ik pogr %é@]ﬂg q*ﬁéa%?aatrcs figiitdherige ehthess deameris Idother ppgiive
spht-polyptsﬂ’ﬂﬁe ﬂ&@néﬁfs vebRsahéy RGERALGd TNEreQRERL Or RIS to fluoresce in
ﬁ g@ %geptlde fragnments because they have reduced
vivo to be sl gl HiRE &SSors- (mRddiioRoSFly fHRETeB s Rra st B fgrin Vifrg 8%5e
requiring tlkbﬁoﬁgstéxﬁlﬂitaﬁllﬂy ﬁﬁﬁdohﬂnﬂﬁﬁoﬂﬁ§@¥&c’mlerfr ?‘Qgﬁtﬁ bi@dkito SUC h
gnents are not useful for in vitro assays requiring
Cmﬁm@anﬁ@ {ong-tepn stability and solubility of the
respective fragnents prior to



conpl enent ati on. [ 0010] The production of
wo 2@plostoot | uor escence pol ypepti des that do not poe®S2006/042299
refol ded on reconstitution for formation of the active
protein would elimnate the lag tinme for the
eneration of an _active protein, and could be used for
[001G] o 5 The Pwéuvﬁwapgm%ﬂ -HBerRACEIcE RelRaPH s 4 dg ot negig by refgided
on reconstﬂ&di%ﬁl k‘or %{ﬂaﬁmpﬁi tl‘x’e&%ﬁ@d $16tefn A IRINniNRUhE 1D & nBenatd &abhion
coul.d work both in vivo and. in vitro, provide
of an aotw%lplg@ﬁls iﬂtdl C@élds&ﬁé}ﬁ%ﬂtfprcrsqﬂ-t@iegﬁ%fﬁmP?falele%nt%tw(@ssg%| e, and
[0011] m@m iadae L}Mlt?&?ﬁéﬂ)ﬁ@@fr?é?neﬁ?&r&ﬂ@b@%g&t?daf‘y é}ﬁgdédhwma%rk
upon tafget recognition wever, to
both in vivg m@a crgirOamorﬂda@ é@smgmria Viipad sigprd Bt aée\fersd@mnﬁ I@mneldately
produces. aﬁ faétiv@ bR %dqg&cé%xhﬁﬁ@ﬁ ta?é%?reg&ﬁltloﬁfHJ\%L:r td IR Bfegﬁﬁ e

| 'ement ati on has not been described. SUMVARY
activated, apm&meme[f@@mzl}ts thaeeteielynecommighes thegodl of eilriénaq rrdtein
comphmm&&ﬂﬁﬁg§mﬁb%Q Velesyptem for real tine detection of
target nucleic acid nolecules, including DNA, RNA
targets, as well as nucleic aC|d anal ogues and

non-nucl ei c qgmqwﬁggyt@eﬁﬂEﬁqVHg@ﬁbhpular t he

i nvention conprises a nolecule and nethods for its

[OOIEH ro gﬁ&‘é gfeQé?lt Qru‘éﬁ % dxfEE‘c@d {ZS%I%Q Y h@ve‘f’gysieﬁ;efo% 1SR &%{Ect‘?&rbf |

elc acid non- nucl el ¢ aci anal ytes
 target nuclvp aci¢ melsades, ingludiog DOYA, &NA tame@ohsymlhaﬁ nypdgiq grachanialpgacs japd
non—nucle15 Q&(ll aﬁa y'f@g I‘ﬁ%grtl% glh tﬂe nwellt?on cgmﬂx‘?sek ledécﬂ@ a&ﬁh&ﬁ&ﬁ for its

recogni'tion and tion; dir) reversib
productionjang n?@aE@sn@mlfﬁé éheea‘seégon @8 1)33‘16@%& puglgic @%@p@ﬁ Q@l-wlew acid
analytes vid ?écgﬁsmua&l of acélxta%edts@ﬁt%‘iypgald%&ﬂ'r%l uﬁqH %'ih @ﬁh ﬁttl@ %bcdo%gcnme
acl or anal . I'n one enbodi nent [ecule 1's -

between refegigign gl %@tmm g lz)d?Y%ﬁﬁblﬁ HICKERTFS QW@F\F@P\ itatignghingesponse

to detecﬁoﬁ“@itﬁs\{ﬁgeﬁ %o‘f’&hfe su@l%syepr%fe Agidfor %[W@tlﬁ oh@éﬁbcfdﬁﬁéﬂ e
active proteln I nme |ately on reconstitution,

molecule igbpsedrara hyhpdiativentiven yoapieplcaiaigneofjagivaied éﬂlt@ﬁlyemé? ng

fragments @Jat BroSH dcﬁvé)ﬁbﬁéﬁﬁgﬁﬂegﬁtefyr AIEBAL itk Rn 2T AHoBet enfdBELE the
Proteins used for protei'n conplenentation nethods ¢an

molecule ipfeased i Yrdbneenta spiifarolpaitidp Eagpint to 4 taiget appiNigrrAteds i for

protein corﬁﬁ&nén%@ﬂ §Ie{ht)5’st &n HO adyHr SR rt‘ha@gain' PEpIRIiRb Blafmertdand can
partlu car mar ker protelns hat generate active

reconstitutyjodprgt HACy e HOlgHz Preattinteaparkeiprjeray that| sgRirEe pesie proteins

with enzyn%m@ B&IVl 88fludrQter ¥RPRL&, fd HRLRUeIofogast hotivity ofhromogenic
ch ronqgenlc activity. In _one enbodi nent, the

activity. Ingge FabqdismaRp At SPHEPQ ¥PeRtidel g Flesesesnt PIokdR érmaligeptide, where

one of the ¥it-HRGBChHA EragWBIRY @nRRR pRFforiB& clfrhbphvfes URKRHGE Bfnbodiment,
agments contains pre?orned chr omophor e In such an

fr
as the chroewﬁzs)msmeﬂfeadYaf@nm@eane H GRS F@éom@u%n, PR&IRFS PO MR 23t

until forcHré]ndph&e%Hnldﬁ&x RPN f1esr8REd eignalone does not need to wait
for chronophore formation for a fluorescent

[0013sl| g r?éer: mofegwie of thy Heyetiondrisp ! 167 reetams mowiprng Af yagiows ef ul

blomolecufapﬁppl’l@a@ibnst LR aﬁﬂﬁle‘i@e{dd}ﬁa%‘%st%@ Eahtﬁ%%n Rlangipeugar
. applications, such as nucleic acid diagnostics,
biocomputipgt hogen nonitori ng and bi oconputing. [0014] The
[0014Ct IYRLaHaRP Lﬂlft—p@l?{)éﬂﬁ@@&f*tg@cu%fenttnli\%nﬁ%{é'ng&ﬁpa's&\éﬁw i on
enconmpases an ypeptide that can 't and on
polypeptidg @ats@@ be snlit anm@@nca?ﬁlem inrpesiianaly formaet aovée pPiginePych
activated sﬁﬂ%lyﬁ&ﬁﬂdé’ @c;n%glsé Rl éxallﬂﬁlle %Ms‘ Vgﬁl tlc%@ﬂwtgf @f ﬂ@@f@égﬁi
roteins wth enzymatic activity or uor ogeni c
activity, sualm appynyes VWEihEhromo 2ene §Haty W fltpreshenopwotpdi ¢ acitivity

[00153" fdnlé %p%ét%?ﬂ{e })pésgﬁt%\;éﬁnon encompasses the production of the activated

fluorescent polypeptide fragments containing a mature preformed chromophore which is capable of



[ 0015] One aspect of the present invention enconpasses

wo 2bésspseeducti on of the activated fluorescent per/us2006/042299
pol ypeptide fragnments containing a mature preforned

chronophore which is capable ofinnedlate fl uorescence

1mmedlate%o%ﬁ%%%o\glléegégsp?w%# Wltﬂb%ﬁs cq%s%gp:?galgg ﬂﬂ?ﬁ’% ﬁ%/p%ﬁg X natﬂner

but is non-dllexﬁSﬁﬁGﬂ&h édassdcihtddn &n @fétbﬁdbﬂiﬂ’f&ht, the iErombploRDp hﬁtffﬁwteScent

f | uor.escent ra se it is
in the frag{nsnt ‘,}ﬁ(aauwgﬁ gﬁ%oaed][w ang q\\%ﬂ]leg geﬁpgjvqnb ewﬁl ﬁ(g 8<éc§§sgl;y};:ogtacts with
amino acid3@fitl@otigr hhdnlena WV tRcivdPratin fagnatdwee bibtghg tesdto eAdh@her

.the two protein fra nts are brought close ach
by nucleie g eI SR e e RSP RURREBIGF A Eaf 087 BRE® ¢ he
chromoph@xe ERUnPD lrpMepluiicheand allGwiag redtofdiibe bkl issitg ¥nino acid contacts
ore, i olatl t fromsolution and allqw ng

which resyHS s BRI (R S ertsneim The PESIEE G S{Benpt o
chromophér€ SiibrieSof tHe fiaphiadl Alo@s ﬂﬁw&lu@nﬁih{éﬁiaw‘ﬂuf&ds‘@hmsﬂ ﬁﬁoméﬂmﬁ
ne of. t

sence of a preformed chr hore in
withits copap EERAD P rolF R SREN D IR PR ol PPIBF AR ence
chromophétp @ hli@&d,inak) tail dlilridatihg g GaRPd@IeN oty copeatfaliig and
fragment. | mmedi ate fluorescence occurs because the
‘chronophore is already forned, thus elinminating |ag

[0016]I rrernroﬁabahmﬂnéno lthel 1ﬁ\%nﬁ&f1fr8ﬁﬂesfn@{/éj infRchodd@dr produais aQplit-
I'n_one epbodi ment nventi on provi des_novel
téﬂﬂﬂ]

Polypepﬂdﬁ@%%a’g ViFD 5P alaeiBs wergd éopas AOEIQIGREIE P USORE Y| Ehe
method préfided moxqmnaitﬁ)qsmloﬁ of RLivRel dpat-fdyRpldeTBMERY lsd@dh as split

constru herein. The nethod provides_for the in vitro
fluorescent rgielys W %ﬁr edle Cg@ﬂw%ﬁr%gds %‘fﬂag}f ISP OpE frapgnent; g*gﬁ‘?é‘rff‘)ér the

split-polypeptide mgmsmh ik eiﬂréé@tfdﬁﬁ» EERli 2P ﬁﬁtoﬁlpl’tﬁelﬂﬂ”iﬁlﬂﬁsrﬁah%elf—sphttmg Ssp

.. chr res.is aIr resent n on ment
DNAB intglg, ?F%ngVPGPP@Fé a%ﬁf d\g/f ‘%/ﬁ‘é‘ﬁf"f”i‘j odigs 3 Ffé gy which Q“"WS
for the maR¥EPIbEFo €k aimple fof Gelchroa®plidis vahin PhOfr&initat, Bttt imaiolrescence

tis possFEig PR B PR P REI 2 B AAB TS B CoP B PRY " RIEEh

effective naihlh@\m)n”f Iost dehl @olfpdptid@tahd Btherflobt oebl-aémle& imgiritits) @ most of all

t hi f I Its
substances O EL BARCBE 1 1odehTE P &0 Pe B 1P Srefigins oo
allow for ;b«ﬁtelin@&nﬁ@ﬁbra b \ﬂgc}ﬁmtﬂov@dnetﬂreﬁm protepol npepfatidatep poted NS

ctive nner from.host .cel | .
purifcatiop gt Bol e T 5t G PR SR me b FE P risi et Pemtides
other than a@seiffetknodn @lthoss oitxkillbin desiricnd tal teaded in tielparifisadbusicthods of
the prese bodigs are easily sol uble under denaturing conditions

© presentigy§ntal| ow for protein purification, but which do not
[001Tenahysge ém&dm@tsewms thk Bpl@ipBlyb&gidt frh@hansis@rspiiteiudrescent
rificatiaon and alter the structure of the
proten, o fapanesh Syl T e e e o et B TS LG Ser
fluorescent s1@8 T igdlAiodbEthK Big¥Morhore ih @S Matdfe, pkiidaktivenstitb glloarstoethel

s o B R AR b B S RS b S350
[0018yp! i moﬁ@bmmpﬁdnq eheffrua@BRAM prbt8inds SPéd fuofdseear ;ﬁSt@ﬁQGFP) or
nmat ur e orne

r ot ei one t_contains ef
enhanced %ﬁ%ﬁ)ﬂﬁ%ﬁﬁ%ﬁ?ﬁ&?gﬁ? a@taﬂte@atb\@ten}%ﬂdlgwﬁt&ﬁﬁ *ﬁrt?feég%wetem is
yellow flusit @@ protélg (Y] atehicddfyelihie flabieRempRAEL (BYFH) taHlweat ur e,

uorescen st B Bl 3 WEEEER DT APECEACL N LRl Bl

(CFP), an ¥ihbiteti tanTRbIRERGSER EEFD @HEFEH flupfEckH prd)t@in QRYRED) or any
the fl uorescent teln IS

odi ne
other naturfar(g(gpléeélegtytengpgetrg oy(eeggpi) pratle Hlé)ﬁeclé%ed %\@n [ﬂn yet further
fluorescent protein (EGFP). In alternative
enbodi ments, the fluorescent protein is yellow
fluorescent protein (YFP), an enhanced yel |l ow
~ fluorescent protein (EYEP), a bl ue

formation.



fluorescent protein (BFP), an enhanced bl ue
wo 2bdMRiGscent protein (EBFP), a cyan fl uorescegi/dkbes®iiroo
(CFP), an enhanced cyan fluorescent protein (ECFP) or
a red quorescent protein (dsRED) or any other natura
embodimeltq{s i ee N S"(g Ca ed %P%regzgﬁ%gjgg%%?y:%gﬁgeﬁ% B rt%%eﬁoé r}ragr];er}ts io onl
the same af ecomlshatm hmdoﬁthanbbevsmatﬂupremeﬂu meeimy conprise of a

ture o nts. fromthe sane CcOo nati on
10018] 55 embodi T S dhe oot e et P s AT Pty spt
into an alphf frégmeaNapstomatclvaheadidia - ﬁSB)Jﬁﬁ%Sﬁﬁﬁiagﬂéﬁt(@pfbxirﬁately \

i . , he, EGEP protein is split into afra nent
amino 301%555-?%951 T @ﬁgﬁ tERemon coptais 2 g S%ﬂ)hr%?f’ﬁ%f%%f 3 0. qqes |
fluoresce z?@@pcﬁmsipﬁaiee koy/fhaondsBOwRe @ﬁecﬂaﬁﬁr tzseéta ﬁa_éfi@enm Mﬁal:jse the

ragne t ontalns re C iC oe not
chromophere Wﬁn%beﬁdf %’?émmr?&f“nf USTSFFe af’ 6‘}5 03 apjhstp fragments
do not rea@&tlitedr fiotdicd ih EheaBteacd habARa bssoBa AU HeaddiRnChe AAREHEIEE

eformed, -it can_inmedi or esce.
EGFP has owftmwswpﬁéaxgwhﬁ I vhed 0O Re S o t
488/507 XSSP, Fofh@ofe, the FRSERblel EGRE deddiadaRrelai btbbitiadietlthe
zkﬁgplatlon In addition, the reassenbled EGFP has an
PTEsence o tation/emn ssion maxima that is red shifted to-

90/ 524 nm as conpared to. 488/ 507 nmfo G-P. )
lOOZ‘éU r t i@ AFeative rabqduget afhe %@@@@%&W?@Eﬁ%@?ﬂq s

fragments @&6&hiphzee@bgmant& BEaPcBSEREAMEMMER tan be delddRd Q}mg #h @&Byme
alternative enbodi nent of the in entlon gre act i vat ed
activity asgapﬂ Y SR RoF oRFat, hereragRraATt éydy t%?éﬁﬁl&ena FoggHet s
fluorogeni® fea@ibnA&d dné@nBBFEMRR, theBhAgHhe G AR I8l 86duBHsc b BN hse
enzyme activity assay. In such an enbodi nent, the

[002 P]n ZY AR 11RF bdp¥dt bY the SnvaRIRGE £hchVatd sﬁﬁfﬁmgﬁme ndMcule. In one
r nic reaction. In one enbod I nent, t he enzyne is

| embodlmeaia Hymog%lle SPTEPTissE P deagiswo gptivigteq é}ﬂwﬁlaﬁ@tlfi@@menﬁnwher '

coupled toaasifﬁ@l@fé 28k binhﬁl{g 'nfb\i’&ﬁgﬂ r%@leic%cﬁ'%nﬁﬁfg'nﬂ’cﬁtf eftucleic acid binding
split-polyp | ecul e. I n one enbodi nent, the

moieties capppedpy gxampls ﬁﬁtrqr%& hggteqi waBauclaiasids syahneg DO RNA and nucleic

acid analoSuik hﬁch RO PR PNiAGR A LHREMRBESes ARG EofRIMNEE, Fiiciard @ﬁécﬁicc
aci d bi nding noi ety or_nucleic acid binding notif

for a desirpd RalsicaC A RO FEbadimet itheuglgis apid bingineanRiFHSE ebut

ohgonucleeﬁ&es nﬂhndtm&bﬁq@é&&l&t tﬁ@ﬁlceal&cm%&ﬁngsﬁ&amaﬁamua%m
nucl ei ¢ aci d anal ggues such PNA, LNA and ot her

binding pr atﬁ’é‘F FGRPULFPT BFRSH (R astiria agd bigging Foighies TP For

least two a@txﬂa@eﬁ'sﬁlﬂ%o%@ﬂtﬁb @raéﬁéﬂﬁs L@ @8t assdcihtion @itk TRRgH MBMic adid@
nucl-ei ¢ aci d. binding noieties are oligonuc eotldes In

close pro"HﬁEthﬁ%Wa‘é?r%&?’ﬁ%i“e PR e rh&aetwa@ms% AHHPPRF IS SPPles -

productior me@he’uéﬁba%dospﬁ@ﬁbcdyﬂepﬁw tecRle@bBbikes adRhid® HIt-FI@Sscoxt
pepti des. The ei.c acjd binding noieties, are

fragmentsa%ﬁw@ apejetpn of ert g ﬂéEEFFC\?’éttf@ém@ﬁf fesuliscr fRpsiattie

fluorescentd. FYERR ke acﬂiﬂﬂndlﬁ@iﬂbleﬁ&mlaﬁob@@ WilhttiRe targbiaiugielc aBid®l ei C
acid in close prOX|n1Wi facilitates the i nmediate

functioning GYISREpAHY BF P REA1a (R 1A 3 BElSiste Bhehe FHPetP R e GHS

nucleic acidf @ﬂllﬂétfbﬂ&ammelbﬁAt RRAQRAA bR brRthg 8l or LarR@tsyop apdidiclgrids.
nol ecul e conprlses activated split-fluorescent

[0023], agfent an oéﬁ%enépfdg%prsg%eveaf% Audgic aqigbigding (raietis are

conjugated oI REREApHLRAGFERIE fasastd | ﬁa ﬂékﬂblérﬁﬁg:& Airfone embodiment a
fl uorescence. The nucl elc acid- |nd|Q% noi eti es may

linker is bighu-gfpiidinGheRisty et Aprgatmplgdiieilt 1ep aw@aﬁh@@w&ﬁ g

fluorescent RERRER n_g‘ble Exﬁ?éss&ﬂ@iﬁ%x% Bysénddtithefdt tRe &R0 |Ni‘te§inhle
I n one enbod |nent he target nucleic acids can

respectivelyqfor petigphtign Wiyt FNBY YPREECHYE ragsntol aEsHBP Yy dhg %rrﬂné Not
nucl ei ¢ aci ds. [0022] I n one enbodi nent of the present
i nvention, nucleic acid binding noieties are

. b e ‘ ) 5



conjugated to the activated split-pol ypeptide

“K){ ts via flexible linkers. In one e”bOQKﬂfﬂkmﬁﬂmzw9
Inker is biotin-streptavidin chem stry (see, for

exanple, Fig. 1). In such an enbodi rent the two

termmallyfb olfl?g]g%g S?lg]%e%{ 158 & rgl%estlt-u%,]}i%ggg glphﬁs %?gedvgu%llgic%ﬁi Eai%'ding

moieties, fmesq@mptm oligpnycledtistes in sitqptayidm i Soreptaitidn, 4 gh-affinity biotin-binding

o AL L LGB B QR

changing tb@Nkjbrerdnalvamimo lacldamdﬂgrltlaft (éﬂbrmuml amigo atd of caélnehiypgptide to
cysteine, aH? 5 ﬁxtuélg\%dug afthe %t ] ep n% o@ e%o&%% ﬁcelghm Pg n},&}[le?)gl(or

aVI
oligonuclebfids). tomllowrvduphyg p:n‘Ilht Encmmzﬂ anm Catefmmhd&ystelhm
nm veeMm

It on of the flexible
10024} | SRR i SRSy Mg e i KBl ronpled 4 e
ﬂuorescenapirdtlemr fratghﬁntﬁlof tﬁé prieseal ineditiomag beothdr nedel a@@bl‘ylﬁlﬁpfnblieules
3' 0 end
osnontitfog STty BNAZ R BTy fRaby B sioatg e MEH 15
binding mdietiea nlag e RO ot DNAt-lﬂndui@orNein@ r TheBloreadl! @rotefas tnay bériwoal
inactive frar%%elnp wgncé gi[r%aQéakg Itcﬂlalc agltd %ﬁ%}fg 3\/?1?5%' t){;[erefgltcreictagi% |
binding métifmmagﬁmeufttn mdepélﬁlbmlyfolf acgmanatesO bind tiesipleseNRe-h3vditionf
the ﬂuorescer% pﬁo?e 0 r?gfu@ ieémﬁjg:pgcggg Ip; }rI] g%plgzﬁgﬁ) Lp?gsléﬁ%%g? %_rsge‘ }Hnding
site, such aamlmlhteractanhﬁdn REImbmchﬂ@prmaml teitccopaitel binding sitegs) BB ihe RINYS
.. 127} roteins, The f uor cent
s intera e 2 b o OO R UB R R R R o ey bl
detection. at t ached .t o nucl ei ¢ aci d-binding notifs, where the
ucl aci d  bj dln nDtlfs nct on j.ndepe y
10024J'° Sichnef Sipfer oL BE iR g ied s ere PR SEBEHS P
comprises off leatsht@vofalcm‘ihtdﬂSﬁlﬁFﬁolypémﬂe fragrhdiits) esh fxbilphed| te A Binbing motite
’ non-nuclelg a&%l% anaiytéc/ ugg n?lhxéu% e%c? agi,dgx qs %ﬁg%ffg garlﬂﬁ ag:?ex%;ag %%}enn t
limited to, proodiss polyp@piides oﬂlﬂa@m dn bthﬁﬂdrﬂitgsdﬁmdn&( th¢ biading hetif A non-
t on et her the two hal ves of

muctie iyt isieCh wE gt WOl SiARG PP Erpiidrorsone
molecule. dietuel b enbodiI2 4fe tAneitahayte agpies for efanipike a biow@rtilgindrganic

molecule O?QI‘ aI%E Im\é?em%? q%lglarlat'nts%%ré/?eptl de erl eCUl € V\Ihl Ch
co ses a tWo dct i vat ed split-pol ypeptide

[0025]r aWE&’mtesﬂuom&ht rotdinliethed,dt cn bé seldcted iRt 4 gro@f codprising;

non- nucl.ei Such. n I ¢ acid
sreen oo e GG ARG SRS P S e BBEL e ¢ e
A ﬂuorescentthtelpI(BGEP)ngellopdluyﬁ@@hﬂ ;ﬁkﬁSm QY?D)]? pihanted yellow fMiokeEent prgtem
. n or_ a ei c_aci
e bR TE ot O B MR eGP BRUREE GG o
ﬂuorescenmd)tem WCEP)penhaied B@h @am?&eﬂtplr@aﬂ (BCFH)and u@hfludfescent protein

enbodi ment, .the target analyte can be, for exanple, a -
@kRED)m%ﬂgﬁowngﬁFgf i norgani ¢ nol ecul e or organi c nol ecul e,
[002&)r \lﬁbmeaammdﬁmf eRfactivaRA &fiit-pYhpeptide ioleouleproeidts mdgdde ifdr

I d f S|
the rea-tini gl oL beIGE BT PRGNS o EeRI o EHTPIRUST P LG BN GeRNA
as well as jcRicaicidanal O goek- Taré(&huclﬁ?zlibaj’é%@:dbﬁﬁmrfdotﬂﬂé ﬁ&giﬂ:ﬂgt In one
ow uor scent rotein
some embd@ﬁﬂ%\“ﬁse@a(‘%ﬁt Pﬁw%/ ?ﬁfL?a@% appli pﬁd@fl@f ‘ﬂ%(@#fﬁ)m t BFRS‘?%
- fluorescentfrhaleuks (Feﬂéx;mpm ®ilitg echFPamplﬁmbtmquAb baebefubedab gafeind a
. n BF n rescen rofein
singl-sva i Rt 4 mi Pl ahbe s BPHOCReR e SHEH bagio e

probes of tlid avapeaeantiondoaipixn (dSRED) and vari ants thereof.
[0026] In one enbodi nent, the activated
split-pol ypeptide nol ecul e provi des net hods for
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the real -tinme detection of nucleic acid nol ecul es.
Target nucleic acid nolecul es can be DNA, RNA as wel |
wagoeTwsiee c aci d anal ogues. Target nucl ei ¢ aci #6TAAZ006/042299
singl e or double stranded. In one sone enbodi nents,
the target nucleic acjd can.b ified prior to
(0025 p s aPET PR 5N TG LB BITR T ckeat sqegpmotson he
target nucle?é’caeial Rich hed drke AGel&it héd Eimﬂﬁ@habfetlé‘saﬁxh(ﬁ ffo 4 R@Ahrgemqtbme and
use enerate a_ single- staande gglg 9&1
the secondrwplteacﬁndg’iuidylgdlﬁow Bindsifa SPROBY FAERCL SHAPBIe st §em\’/&“? n&ﬁ‘r‘? €
adjacent s&fu@ﬁieﬁ Qe tig &6@@1&5 efth othBEro GREP LR TRAad $e6<5hd polypept1des to
%OOZ? In gne enbodlnené the b d|n g{les
interact Wlﬁﬁnr‘i’eﬂltbé“ Regeiefies ererounddy e ed nwe%éoea @’SW

ﬂuorescen@%gnenﬁsu alisteRBbdigBe pidides e dasdtidn bf nﬂgmmmmu dsuble-
binds to a first target. sequen

stranded g5 PBGeiC a2 s Fior fdroHer duiortly Stfﬁnﬁ?fstartgsts éﬂ’s%%gi%ﬁf%ﬁdé’é%bes

interact wRIE@E 8RHRs-sthaldddnbget@stondh iMdx. t he adj acent sequences
are close enough to each other to allow the first

[0028]e ¢ obicn B¢y #ie EMBedmen: thepesh BrdeigRahbipERmMpEHRAFgYe o

acids or oﬁ@)‘n@éléo%%esaﬁrﬁl }J%MG %etstE Ela%uén@é 8€4 sm%EJs@ANd&garget nucleic acid,
nf ation t he fl uorescent ragnents. This - -

forming a@m@@ e en&oéweab gom@?mfal&hee of B Meresp Greney: pegEaten

both blﬂdlﬁ? th ggyi?llté?ﬁﬁ AR 4R darh&egSincd Wb Bhetnutleic@sid tiredt. det ection
3 e stranded targets, the single-stranded probes

[0020ht ehaaamboclmentsmmld@mfm @mwan&e@ﬂ%rt@et)@%capéﬁﬁn a
oligonucleoﬁhf%r 3%9@%@ PloRrRB Bl Gb ARk MosiiRdidR e kg Rot h
|ng noi eties are nucleic acids or
meﬁmedUmkgeﬁw@meeﬂuﬂesﬂm&ﬂﬁgﬁﬁﬁﬂ“ﬁﬁﬂﬁﬁ%ﬂgﬁmﬁm§equence on a
[003?1 ng X 0n§ te{ng&ﬂﬁgntt tﬁgn‘%%g nﬂH@n@b&p@%’dgg métﬁ’(fdgk'd?gea@-tune detection
I'ment, conplenentation of the
of the preieheﬁﬁné@(: etmntltﬁ/roégimmumamdsar QeI P AP 14 4 BATRRE GPBTRINEIES
target nuc elc a%{dqg E(ﬁ\%&(ﬁgfﬁ?@ h%&ﬁﬁ%ﬁ&ﬁ&s@ﬂtﬂtﬁe tReniGkek moR6IE

Iments providing for formation
with comﬂenaentanmpbfeszoht fivoeesganblegmenis ab(bmanﬁdtﬁtq ResGEeRtiugEssrcea
occumng%?‘e}y RE Bl';l(%lgg aCIE Bﬁﬁlﬁ% Fn%getltesr z{swcﬁ%% MHtH!: fdfbet nucleic acid. The

onucl eot 1 de GC-rich. Apreferred triplex is a
presence :plglfqr peantityigh flosrescerneds 1gd1pzﬁlge gf the presence and/or quantity of the target
nuclelcacrg(%:rlmdlne purine-purine. [0030] In one enbodi nent,

e present invention provides nethods for real-tlne
[003d&t edhé pmseof invdndoprlesmndées ariods foy irglating 3/tagpet quglelsapid ina
nucl sanpl e. A sanple containing
sample, R ﬁlei’fe%%{ﬁg gjiliogﬁg%&d&@e&go nt act ed under hybri di zati on
[003@4) nd iht dnother mnltddlmdme thephdthod$ bitbe myendion abwysdbied;tinyg nupleic
Q ment I fragmmpts ﬁywd
seid diefo R FRR D B R o by R A I o
embodlmtnh,emnhamlaeud chagcwsacsmsrbd useg forsheeildsnedetrdorenl &/irgl) nluﬁlelﬁ ﬁ@d&
g & of soUkAReishit Of
In such ax? 2 ubg)r%len%eélg E%eeﬂl(?clgc%?é ‘theyt?&eﬂ rﬁ%ﬁﬁ%@s @égg{saensge f e /s% !
fluorescenppantin tsyooodd toinecleia gié binding hvenebesa@lo(ligowel@@@]es thpfeare specific
for a partiD ul?rs S0t ?uc[]eos Fé éeg&nge (%quaéo%\ée geﬁgf&@ Liedsod Rk tﬁé@tlaﬁ{dcfégtlde ,
I'n a sa even in
wmmmmpresence of non-target sequences. [0032] In another
enmbodi nent, the nethods of the invention allows for
[0033¢a| I amaatenmnvaeamboamnedt theaghmsieiof the presenp Evention pEevws ftnhtée
1mmed1at8 ﬁ%tgc %on QP %1 eg 2t rgu%g:%}gﬁgxg/{) dlzaugﬁ; It lgog gQang)l% gmli}é gresénge ane
target nudléieadid alie-tWD el vebertl @wta:ctmtedfsplwnoadpemlsﬂes ashasiagectp dgmedigfely form
the active %otgln%p)d t%ere?ore b %rog\u:?lo mﬁgz{f lt”f)% ﬁ’xf a{tﬁaap hR$GREdiate

entron



fluorescent protein is bound to nucleic acid binding

wo 200&hdgs or oligonucleotides that are speci f#&/{f%ﬁ%ﬁmz%
particul ar viral nucl eotide sequence or nucleo

sequence aberration due the viral nucleotlde sequence

production fig THPESGAL P RVLHES U 51 PONECAP 1 LT O Ay Gorpis

activated @ﬁtﬂ@drésem Bfgnehan gR%eld, iNtagdeinelcicicid Haydaids dnz\aﬂawm such as

, .1 n the presence of. tar et nucl
in the preseis of NRORET YLETBEN Y B AR T o S Sar E B Elst pdas senal
dissipates @56i0 @b Ringer detedteaTete @tsedsycidtidn K lhﬁie&ethdi Uea pdodtRh ih 9l

t her ef or nal, production_jin regl-ti [ n
andlor TugyBR LReE QR mch (R P in g iy SERIETRERCT! Gl dgPeR cent
disassociafibrgi8 atrraphipieviilBlespiteimddebieprnkd a¢ fragments of the
nol ecul e conprise activated split-fluorescent ’

[0034T a0RRRbtEer eﬁl@&ﬂi«ﬁ@ﬁt; the Bre&@f B9éntion flo@ides aghdlis b@@éwnﬁﬁle
unavallﬁble resence of an exces
K

. as
immediateQtRGaqn wfgldﬁaﬁ?lb?ftﬂ& Ohgeﬂeleagéqs 8t SR PFlepisalind H%I es
moieties c@ﬁ]dga‘id’d&o sdtigaad splli- %Wh@eﬁfr%ﬂﬁntb SFdt@xdrilgescalft @6l (as

he di sassoci atj on can ﬁ t ect ed g reduction |n
descnbedgx%md Sehidfeiet o dbFEe vah B> AP et fﬁeﬁew insArppwated b

reference inﬁﬁ%ﬂtﬁr@t@ﬁmayﬁf&ﬂ;séd%@l@ha&ﬁ& t@%oﬂﬂ&@&ﬂuﬁlﬁo&d@@ Rhus shutting off
di sassociation is currently unavailable in the

fluorescene,) Eeprien fragnpqnis of fhe Prsgis SRENoR AEHBIRED BRBBER fiststociation
the signal bitfle ﬁkﬁl@éﬁﬂiﬂﬂ iR1RAEdiNEly Bl ¥hd@Ss afiBiohaels They are @Rb uditeEin

iate det n of hybridizatjon o
that if the aﬂ%ﬁﬂ% B3t yef? dpessuiashegen lé|1reaf$latslys? FiEigoighed. The
. use of the PRE@ MBBclORjikgahedlithet altdvisviat @d tSghititmtRebyRepinddeord
ments. For exanpl e, [ '

resalts o3 GE P BE Y FOAFHHE P B OB T e S o rime
optical v1sﬁélﬁatlth)f dadddiadcyd %@Qaugﬁtﬁrsﬁéﬂﬁs. Fﬂlﬂgﬁ pigy radtBdlls Eymg ﬁfvel:.’jtﬁﬁ ce
In, |t entirety e used to. denhature.t oun .
cnsble seggPiig OB PRSP B SHOE Y LG Th 6 LS BEnIehh o
acid hybrifiz@iogicyclihg agiwnt s of the present invention are unique
' in that upon disassociation the signal of the active
[003§) Ot Riafoth& ehbbEBEER] BE yrememchﬁdn fliowa & thorealttenk deldagyh of

e al.so unique in that. t he. ol i gonucl eqti.des are
pene e R U P BT ARES E11E PGS OGP b gy e s
isolated fr6@-af Hidakdubisdhe @NATfhlﬂ/dﬂquOfs ekifetepr Eﬁfx?bleml)é ﬁ‘lﬁhﬂ }ﬁesleiét
.. this enbodinment .allo to efficiently conduct
invention 5 S o0 o st p e P B e PO ey S RRBEEY o 1 i
oligonucldotidefiffat @y ghecifig forshd f@etivulethuatioh, @blbfﬁkﬂ@)hifsﬁhror bigdatibr TR is

Vi S aI|z of nucleic .a hybridi zati on
tring to g, Aermi B pSR bl BB 0iS vE bt efeny BTy BHEEAD o
polymorpli@hise e;rubelgatmﬁs RGP detealetl Chh thisembsdinpént Ghe §ligonmie@tides attached

to the act%%eglrsplgil pé)i@iepgﬁ ggr{a%%sgalrg %o%é]%rﬁe%fa\gb%) Tarcle ﬁjthgl:q%lfiﬁlgulrs Qhe baseline

is the sign@irfvadiheenive ploteth. (Ifhe DN andiur ®NA fom el sample fishert doatacted to

S R S s R T

or polymolihteng ¢iva i borsgrephieh the spilis-polspepddd malseudnand Retuve i adtiva pedtein

tra
signal. g R AR PR et PSR reottng i b
spht-poly;&pﬂldetmqiéduyap &his nsj@rtfmaggmmﬁs iathe dBientingl of Wngle nucleotide
ucle tide ar.e c.for the &

P"lym""plﬁﬂ? kB%WP gt IPIB% a@hwpé"rse%% ?CS]IF ag%wsoﬁfi’ésef’%l Y5V eﬁ%" p gue
to the imnotétaexcdf.sighhltaed/orfluovestant pradypdoh. of nol ecul es may be used

wher eby many nutations, pol ynorphi sns, or aberrations

may be detected. In this enbodi nent, the

ol i gonucl eoti des attached to the activated .

split-pol ypeptide fragnments are conplenentary for each
~other and thus the basegine



Is the signal fromthe active protein. The DNA and/or
wo 260¥sigoem t he sanple is then contacted to thect/us2006/042299
nol ecul e(s). If the individual fromwhich the sanple
was obt ai ned has the particul ar nutation or

ynmorphism_ it will conpete with t

1003‘§p| i1p 2 5E1Ap epeqdiRettc T I%Wat“?né’éle?f‘éfof e repé{img detection of

a analyte, iﬁ%rpgxtti%ﬁlﬂr ohGakic adifl 8ndidinyh BRkicE sEfic R a‘ﬁﬁnﬂ‘iﬁ\laﬂw be
ified pricor to contact with the activated

biological wnlq is ps&ia;fééwm HRDIFEH CeEpTEE tp fasgel snapyig {1 sopregPpgdiments,.

 the target dﬁ§@{elé|an bOeRged eflﬁe%dlééﬁle%? th‘é 'p%én@ iR @ deSiBned so that the
ynor phi sns of  know, pol rphi snms. The present

activated snﬁrr@b@ra@dmﬁlasmsnt% BF CYBIRae Fq}én%& e awglﬂa {rethe @#WFetfymg |

to detect. Aﬁ%gi\@ﬁr}’a Qi SE &H‘@hmﬁé‘ﬂﬁ&)‘l of h&1BE 88 68 Malytes may be used where
product i on. In a simlar enbodi nent, the present

one or mofeRYRKET BRY léﬂ 4eéﬁﬁr§df Bythip prabecimentthereindiag wekfte Hle@flalﬁe s

attached toqﬂééa(&ﬁed éﬂm Eﬁ%e‘pﬁ&g BemBRD 1PE R 16 u@e%siy@ E@ﬂ)eYtEs@ed dnf i
ogi cal sanpl e from an_individual. A biological

then conta@admﬂ@e blgloglgfé saerle caingsbe ahae (1 temprecs frem “t the
sample wab %tgﬁgd 1 %éﬂaﬁrculhf‘an%l‘?{@th@ Eﬁl@-ﬁibl@ﬁéﬁﬁe frﬁé?&nfsg&ﬁg €dassociate

anal yte can be extracted I'ecul e of the present
rendering {hp gaiveted Pplitﬁoldé@t@%@ale% ﬂﬂ%ﬁls PHECHEDS “\?%ftﬂelﬂ the detection of

single and %Rllltiptle 29 yye@%pé éa 1 %s@%?awy%eﬁ ﬁxe%@t@&t%t@iﬁs 410 iR
fs SpeCI he anal yte tré to et ect.
UL

ﬂuorescenmrp@mmﬂﬁ wéplythe &agawbﬂ age %ﬁﬁ%ffegqnh FCSHR Profns Y St et

ﬂuorescenpsrpeé}ﬂ\a ITHE B sdiBMhoREuIS AR s YEIRERi1RB QetdtioAPAR 1R M8 inith&BackRY
detected. In this enbodi nent, the binding notif to

“gm1Mﬁ$%ﬂW§ﬁﬁP9P§ﬂP§mﬁttached to the activated

split-pol ypeptide fragnents is specific to the anal
[0037]o pa apethirembadinentsthe preventigrinsier B@Vides ity éwHP]&f%rgiie@caivng
the presenSFRIoPaRARE 84 IYhfR8t rful?l%c%&@ by {a?et ﬁd(n-riual%msaﬂllalaﬁzﬁﬁte o Oymple.
whi ch t he sanpl e was obtai ne particul ar
In one embpdgnept dhe kit comprise et gt fip eprRogents ?fatbwtw%e%pili -fluorescent
protein m&&@&s&%eﬂt e RNIR Bt FASnAE LRk g ?fgfdﬁne@ eilryiRebiedad a
mol ecul'e.” This is particularly use in the detection
second flugrfesceRirpgptein Aaameni PRI CemplFaeTt wigh i Gagmpynplor immediate -

fluorescenBA N élféHiaﬁ{'/é SvasRntsNBe Eli%c%iirﬁés 40 (Rt SO mPbRnts LAGERAVSed
of fluorescent grotelns and when the fragnents are

Spllt’POIYHeP‘&ﬁl’éﬁl?"lu@r"@}‘?fe ¢ oy e etRHtPqlyRsPldeTEC Rl “fteSdP PR Fpzyme

with chrorhd dRE 8SEAN I SHREEABAININE, RICRSERId 1iRliQCHbieied bt B1WEind ﬁibtlf of
sensitive detections due to the |nn$¥|ac of S|$ﬂ

the analyteigipliady pssesatetowih hproiried sphpol PRyt SRR

alternative@ROGIH¥BR] the 5&%&9@@@&& faSMER h@NbeYi @Mty HRE vKihtise sulﬂqydryl-
suitabl e for detectin he presepce and/or a

reactiverepint BB B S o KRR ROGIGI e ot e A i

own bindih@m@ieS ¥t &@est With Qﬁ%pl&fﬂa%é;ﬂﬁﬁ Tragﬂhéiﬁ Kd dofe @OBPdiin&s, &e kits
| east the congonents of the acti

also compgy IFqeets BHiRBIS CFEPIYT RSB AT FRHTCERRNG b PRSI 1AFhe
nucleic acicdI o4 @5 86 tucidiA@MBmkly NP Eanild Irhe regafiOfontdecting the present

o amg SSBOES A0 2 soCond, 1 or cecent prol ol 0L,

for the assbiibediprdtedn. Fihd @hi@naLamae ldbBledl t er native embodi nents,
the kit conprises at |east the conponents of an
activated split-polypeptide nol ecul e where the
activat ed BRIERDESURIPEIN OB THECORSWINGSes to from an
enzyme w th chronpgenic activity. In some enmbodi nents,

[0038T]U cl mg@re ac Dém?ﬂ SthO GBSt hroirObasél dpticdl Gariondvlifch m‘gumﬂae by,
yte are already associated with the activat

DNA hyb%ﬁh%%ﬂfm PHYFERF PUEHEGEE) 15 dFsesisEne §Y0 19 @P{eé‘iﬁﬂfa‘fﬁ%n“»
enbodi nents, the split-polypeptides fragnents may be
biotinylated with the sul fhydryl reactive reagent,
biotin-HPDP. In such kits, the kit conprises the
reagents for coupling of9 the users own bi ndi ng noi ety
of .interest with the split-polypeptide fragnents In
some enbodi nents, the kits



al so conprise reagents suitable for capturing and/or
wo 26betosmb ng t he present or anmpunt of target npch@ksmosci2de
or target non-nucleic acid analyte in a sanple. The
reagents for detectlng the present and/or anount of
one of whitRE&Slins ribi’égi}oﬁ‘h&l c‘ﬂfUn Bﬁé}@ cééﬂﬁlle Hgﬁh gﬂpﬂlydf@kén%e @ﬁkﬁ)\élf&l}/ size
reagents or an anti eci for the assenbl
protein. Bqth piowim{Tagmigets agdinkesdy C@mﬁelb@ltarab@owcle@msaﬁa blotm-
strep tawdlt ]E%;r @éﬁﬁe& lEl?ﬁglt el n- base %’qg‘;)}t%il Oé'%hgﬁ gﬁjé&én g’%m%l
we ensure ﬂéglu’ﬂtaﬁ @@r%gm/mtarwgdwqﬂmoz@iqowﬁ comlférlégé@ntturqoﬁmeewn
leoprotf & BOPNA
mucleoprotfi e EmlaS B el el i HIAOONA HBLASE Y geers o1
complemexfaiiratif de dirgennid ghapll EGEB iﬁ@smem:resmhm f&sfalef«@lb}tm@t ofe
fluorescendd (9\;1 #dnlbn SQQeP I'}X(El tR)‘i}%&" fhe! eﬁ&gsnﬁ%}lec‘oﬂﬁ g'o%?e%{x&e% displace,
conp ement ary o I gonucl eoti des via Ditoti ns BV Gi n
correspondingtaelgenrotoin sompdnietang shuspdomwiftiioresasage (b ibd- qﬁbstzttcj f our
nol ecul es of biotin, in our protocol we ensure 1:1:1
[003%Y at iFoevads 28200 eStnicare efshealaizd EGFB fiagroent €1- &0 N-demoehqybiox .

t
i) a8y BRI M R UL R BRI o
a function or%/tplgg@rtsre ¢tangdird wevidizons ang siodwit Hyshd erog éarahahmﬂein felaER

occurs in tl?J RASE e¥aﬁ§%}a&$ %sle By tfhéfrzu%sgﬁﬂ %kggﬁf B%O Olé e, 2B.

| 'uorescence on s the' excess
trajectory @ffpoigniéal erfergyiae a diriconelsinadatiod tised! 1. @a@slocmn%qbamdarﬂg

the pmtem@&&&&@ﬁaw ﬂhg]@gggggz&@?ggggf&@@pggﬂg%%éeﬁg{;pﬁo S taes.

Figure 2C. tlhv@klpcmp eReTEERbion phigEnded(and digBedstiuetures nhithe amaRGERCi ds)
fragment tl@a'f‘@/leﬁé %ﬁq?@&’ ﬁ%% Mét@%ﬁé segﬁ]elgtlffo% gZAtb 789&%@ ci%L

energy o | arge ment as a function of
containing thephwmephprefofming aoinoccifle (Taet ¥ 6hand4¥68), shephayediiug. ke C-

terminus o?t'hfs%ﬁlyp&}hég 1S v&%l‘?le%f%td% i J s%aﬁ 08 Q%6 H&ﬁactsﬂw@ﬁe R&'Jr AW
nmperature range close e transition poin
- molecule sg\hat)theeilgnmp@mé npds bm@mlﬁtaygéhq Qorrgspofdigmaneing a<a<lls Engene@?
Backbone zﬁt%m%el(t We Gﬁé o [he%ME'fGMls@fa{lg'@:%dFlP 'Tﬁgﬁ&ntg Mue?%d the full length

denonstrat i ng t near protel n struct
EGFP (yeljoypiHsrs, thesamperhonefofrming restsiugedf bethcm)e'pentndpﬁeagg smwa in red.

Figure 2E. Uit Qb et ak- %Q@@e%ht%s(kl\/ﬁsgﬁ()?éach Es‘sﬁ{fé f t]?e(:foldgélfé

representatlon of ten folded and ali gned struc ures of
fragment. thgshjoppporeorping Fesisiverare intthgdedveagion gbd ticin septiplprpngoment is

essentially Sikélbv@th HORSion Eé]ﬁ‘%f%?sgm from62 to 70 am no acids,
contal ning the chronophore-forning anino acids (T66,

[0040](67 F?ga%s %&b spéctﬁpfe%ﬁeg opélsk?ed EHe tGLGEM. nF’ I%fsAt rlihﬁs

%/ de is very [exib eduetoasrra nber of
PAGE analwﬁ lé&Ps‘\@@tOﬁ the méemléw Pestein $pEpies cerdajniag 8 lqra%&lameh@ and

small (lanefb) IEEHTERIenMAS o PRIST RN EL bl fs&@te@gsﬁﬁget‘ﬁpm M sﬁﬁ&ﬁgo

acids. Figure 2D. Backbone alignment of one of

technology e v pafeseP oy g Ehe e En ipolgg ey S it Brdder) an@arxdw@all EGFP
fragments z]cré‘ bden Eseflgtkb a%@EPO y @Eﬂdg%spemgﬁ (mgrlﬂgd w1t red asterisks). While

rormp ore-form ng resi dues ypept | dés are
the small E§ﬁ8\ﬁ)ﬁgmwt isapctieElly pivs @Elaraqﬁéﬂ?ofmgmwaﬁsoywé@a@ontannnated

by intein (~Q§Y€D§Eﬂd%sﬂhRM§Q)1 ('QfO ]@?C rFlg',;L@ch»Ig uﬁbéo%utnlﬂ §cb?] SoehiliREAGyles

GFP’ fragnent. hr onophor e- residues are in

with the largﬁéfa@as Dea@il Wl%(ﬁwwr?é HOTEderemants. e Bﬁ@@é‘h@ﬁﬂoleﬁ gre
| representecﬁaa/ftﬁﬂ ]t)}pﬁzlai s\{Seth’a)E&)(ijave ?M_m& B 4w dF EQPP REINGsif ?ES LhEeS, ;%{

Fi gures C. Spectral features of cloned EGFP
74) Showmgrfhfg%%ﬁ eFla@iﬁ’FPé‘OBN eas}mm@gtarﬁéwryeﬁ 0 M5 gEePRTEIR; ippet:
t he exenplary protein sanples containing the |arge
(lanes 1) and snmall (lanes 2) EG-P fragnents
overexpressed in E. coli and isolated using the intein
sel f-splicing

1N1 A%y 1a 10



technol ogy. Lane M corresponds to the protein

wo 20mfosmwt ar wei ght | adder. Large and smal | EGP®r/US2006/042299
fragnents are seen as -15 kD and ~10 kD bands,
respectively (marked with red asterisks). Wile the

2 uM EGP‘E@[}gufeEg: Fluotrr%ggl%g EXC tg‘[ r(&l%e EQM & lilcgng(’cgrvlg E}]l gcrtx%e thES

fam nat

largeEGFR@glmnd(ZuMpilPBS buf@r@ﬁ”(‘l%o kD). Figure 3B Absor ptl on
spectra of protein sanples with the large (curves 1)
[00418nd EMSMA( 4811 XsssmBly akGdefofmagerefiths DNAHg biidiedtiehdriven

optica erB RS S P b Snenr mee P S e SRR b et

amounts oﬂhbtihyl@)ed&ﬂﬂmm fha(gmbiite with figel afouttvefistreptetysdhn (2t ig) EIO-B]D baat) h -

Red amowg aigreE B B0t e BBk SO RRRRY Lt B B P, g

correspond26 >3k Qfelc(c(f lbfdmaylgt) ons PEigire AB 0Gelt-dhéft isMyqeO%(BEBED r agnent

PBS 041 4A- 4B;
demonstrat&égstﬂ%lrrgatlgﬁ 8f g IthB]?aﬁ%{cg %Yegﬁ?ﬁt Cﬁ)é c]ns de}%cl:'JcecF i?l Fig. 1 and

compnsmeYargéloZ ahAIDIPGER fry@iieng pirdpeal dimand a-comespotlingrdligomeledibde.

Lanes 1 onf SRy IAF BT L PEPoBreg Dy Pt Ceprt Peks P Segpen

coupled tofstrepeidanyhunad 3 afd 4 biogpflaed eligonfcReotity 2 ﬁthé(stdﬁﬁél @) or frence

e orhe Gl B Rpsion o' SutolF By BRRRD Bt PRt 8o oo

the positioy bBth€lreqlirddiotiéruyleaidegoteifricopislexed Biat. £ btralalyfshifiad spward, as -

ey PR SSTRISLLEN 30t Bt PR bl BB et

complex réam;denﬂﬂxmﬂjyl VA g yiridezatior @ﬁn e tspranite mbEERarf qoa@memmm ), each

s RGBT PP LS
Curve 3: s{rlg as@#imie @$Ru§ GQO fdl() exaéss bhmeloﬁtkg%&@?ﬁblémagam nlugoounlmlt

tin
(non-b1otnaz%te§l :Lfgég rva & &i)ng’gl tamn ggt?]iéﬁeGP? ag1onre ts ger(il éoe (4)
streptawdl@buﬂvhéo&nﬁgbnumeﬁ rImgnﬁmwS te upieedursenofsher%ptawnda n, M
r Red 42
developmenp 1 ﬁ?ﬂﬁég oc-iclorg 8% %tCSr"Zéel 3 ggfr:]fjécz 8}" IOIE %Qt%n% ﬁr? tha%{ E(t.’ri:“ke
(blue) and st the mehsyersiied dpthGMIexasntempgduﬂdx DNlAqmleleal@dumn 1:

B t 21 d of th
no Mg*; g uUOr ?éﬁg%’ng Bl?flc§ ﬁraift%}f addﬂwggf Zelgﬁr:glgéas)seﬁ‘gl eg b; (I?)NA

[004@gg;ﬁtld| Z It%ugg le é@%&égiﬁq&aéﬂe Et%le htan 1tg%k§%cﬁl%§1%l;nt The graph
shows foldm@th@mbdyahmmm of the [RBI WP FagmentrbkaAlpha epeaic) ssaompaed ided
full- length%%gﬂ 1% e)e({l:qaetglée( o{%g)has aqﬁg}\/e? hr%ns%non%}%ae%%rg ?’npéﬁde%ﬂ? ﬂPeS
increase nr,SItabgﬂJ)rusl ¢ reult bliewrachan beiwetr thy laggeadd &halgﬁGﬂﬁ fragmmtseTst
the presence ortutl tsrél\a}lﬁ:e %@gﬁoga%ngﬁﬁ %nﬁa:y%tag)%% qﬁ@ﬁo?d dtgeiglllje[)illuﬁ gleZ%: Bro e(l)nWS
Folded E@Hetrmqtm'e X:oaurss'ectmﬁ (ki cdded gﬂe&ﬁﬁé" &P weteatipbh®nwe pqn51der

this confo%g no as Sa%gt%\? | @&%@E{ %nglle?c% wgenﬁaﬁ étﬁ{cgﬁé; gsnge n%? tﬁer

EGFP X-rammuttuﬁ(ﬁ@smdhﬁbemstmﬂm misd @et@vlqpi BIXB DMA afipbipB L epg (S65T
ne +2; colums 2 and 3: 2 min and 3 hr
GEP mutaff ) idoup G180 20 OO My+2. [0042] Figure 5 :
[0043'qu | RigreaGit FlulEl@ﬁh E§F%aswtf@lbxhug»uhhmmg’ ihtgroheglratpestates.
The sho h
These two,ggH Ry okt R RN PR bkt WUSLIRENNAT Rl
heating DNID sfmdldt}ohemsgtghth%Ehdsert s ﬂlsmolsteté\‘r Stahiat ﬁbhﬁcldad staﬁ, thlas a .

it >
temperature ﬁ)g&le g ermasn ‘Z’te{nllgsr]f)wsrnpc?ea?ed%om ; ({) 6% F tg o I e : ac 1FI o Ss

betvveen the | ar ge and snal | EGFP fragments. Thus, the
presence of the smaller EGFP domain substantially
stabilizes the fold of §he full-size protein.



Fol ded EGFP structure: X-ray structure (PDB code |c4f;
wo 26h0k16zP mut ant/ pH 4.6); we consider this coeaidtdeodshoo

as a native EGFP fol d because differences between this

structure and sone ot her EGFP X-ray structures are

performe:c‘s 1fo(l%g%srfm|&§§pns 0 Fl}’ Iﬂ%yrg n%lqra?e%{oyg nhogpl%to!gf' if 0 ?%glngB
intermedidté GHES I8 and IM Jard &6@%&1 éf{%%ﬂbﬁ/%ragé&qolﬁi g%htﬂi@a#ﬁfo%r@ Bfhilar

i nter medi at é ‘states. These two gr aphs show t
results wegruebtAined deri 10 iqbasi-eqwilibniuol mﬁigfowﬁngﬁmﬂm@nmdl ed by

ol R R
tu th t te 1 ow
ofthe N-(F RS sbtron POTS Yaest BESdnt RERRREF o NG bRl ng
corresponéé tg%eaﬁlfo‘ﬂﬂﬁg SasRe eftirk ¥Picf BETD EAhER LRY co||1§r) @Hﬁ)i@c

op); two unfolding Internedi ate states,
terminal netﬁrectmss*éﬁl\ﬂ@cmaﬂ@rﬁ& mgipddargeelon ol di ng pat hvvay
(bottom). Simlar results were obtained for 10
qguasi -equi | i brium EGFP fol di ng sinul ati ons. [0044]
Fi gure 7MORESOFR fGRRVINORIAT AHEINVENSIQN snapshot )
corresponds to the unfurling of the N-terminal
[0045h- sTheindgstordite diprovered @n@vegmﬁtb@chfor@mdﬁﬁaéﬁn@cnr«a@le |
compleme(nfaltlgllﬂﬁwﬁ%gﬁﬁ?}&du&f&lr ?%’?R/tha; ’%ﬁl@p&p}?ﬁp{ﬂg ﬁ% e i ztr The
nost the entire larger dondl n & 1t Co or
methods ajgotrelate tcsre@tt@wwmwm%ﬂ@im@quh@dﬁml% ap¢ypucigigididhybEdEsion,
or non nulgﬁ’iwggé’\llﬁll Iargi\*ﬁ{ %(s)ﬁ%%&@n £%1€E%o1%a\{\}am§ sMow tide

{ The 1 nventors have di scovered a novel
. fragmentswhigh ganfadpo be sgherepd fee 2 hipmeleqylan caisuctd i Hhemsesent invgntion, the

inventors hznz\é Qis}:’dv@&d bG8 ‘g%héé)ian@;tedasﬁlﬂ ﬁ%@}qlde fragments in a read
split-polypeptide fragnments in vitro. The methods arso
state, whereg) i ireslqse Prosm YO R B e WsHedsPmplrpstry splitinglypeptide

fragment(SPACLH S ot&R % iniéeiaRlyCrofhddd ARY Bfstibicd Blel el nREhods to split
non- nucl ei ¢ aci d anal’ytes usi ng roteln

fluorescent giofsins ian @ﬁlﬁvﬁtsfhspé*f-ﬂa%rﬁsc@atpéaelw he progrgjion pt acuated split-

polypeptide BYRBRS & al Wl GRteGAR irAths Rule C(frl%%@r%tﬁcﬁl@nﬁﬁe@@al%me protein
bi.-omol ecul ar constructs). In the present invention,

complemeniqon, HAEIHAON Y INA PRI SURERiRtinR TR Gds Usesl ipacHiye Bt

polypeptuﬁa@a'giﬁ@ﬁt@ fhaSPuided ROOMRERLbHR FdRWBAL fhe 'aEhV% pFR@HYThe
wherein if in close proxim simlarly

methods Oééleupvea% HVEHIRP MERSItAptgd bt Pctlypﬁgwd%gma%ﬁfaiﬂgg%ﬁws)

protein coR#lcEhthiv thdt Rredifl sbissitivaRBeicad @by, forned. Al so
di scl osed are novel nethods to spllt fl uorescent
10046} ot b one embpdimenb thamethesis 9hthi prope Bivesion Aempiisst @prrssing a
~ nucleic acm%c&ﬁmgﬂaQ@s&énd%wp\éﬁtd%@raglﬁéﬂthp@méaﬁrm hélecdirasmnt s

in a ready. . state and in the active configuration

inclusion adigs| e m@aqlort‘:r‘vﬁa@s ﬁ‘?aéle@rwewﬁﬁ}nefﬁléwgaw BHS copfdt maisins

which are I%l@éﬂ' iR U StalRHIRE Bbfd FREP HBRBE bkl 1o SR t'flé}g@adk’tﬁ)%ﬁjl rhdliRflb by e
plitpol ypeptide fragnents that required :

pumﬁcathne OB TG 531 WS‘?%W kepvingeghntates sgeht aswellpyigh wpiples.

For exampT@ @nclf(ﬁlolﬂ BIGcshatli e prRS&th of @Vlﬁgély&!an&ésﬁr&&nﬁﬁxt dniaiRed
tide fragnents ena real-time protein

| ype
ready- Stat% éﬂl?ﬁ rnéﬁl@ﬁ%g f‘éﬁrethala\iestff% lysgdhing resobfidized tg @bigigghe split-
polypeptide@¥Y&Eif iakigentd 0046] 1 n one enbodi ment, the nethods of
the present invention conprises expressing a nucleic
fﬁﬂﬁﬂ@i@é#@—@ﬁ%ﬁ@ﬁﬁ@mgLﬁ4rst and second polypept|de f ragment
[0047) am g&lgmcﬁépntbe%eﬁﬁk ltra bRk dallbl G ﬁ?%ld@Wh%assJ&‘a%
I'ncl usi on bodi es enabl e proper protein
when broughig te e araxingboe éﬁrﬁ:sat%pr@mnawéwh éflﬂﬂ@dieﬁeﬁeébmné(t@atl% at

which alldﬁ{xﬁcg%#;@%fdf%e%%ﬁa@fe% pBIpdpRa¥ fr¥@ncats®hifnct B hdivi@di t 1 onal

‘ TIPSR . 12



purification. Qher nmeans can be used based upon known
wo 2b@%i3ndegues such as cells with vesicles. For peXalihodina2299
i ncl usi on bodi es enabl e the production of
spllt polypeptlde proteins in an activated
-Sta nclu I.on bodies are_ harvested,
polypeptidg aan?eegtﬁl ﬁfb?r} @adl Shi&FHTY, B‘V%PPI%%WVB%‘B@P@Q’W% the
design of é?h%cﬂ?yﬂéptﬁdeﬁﬁi@ﬁ&ﬁt§ 50 tﬁ&ttlhe\!l ateadtiGPhinted PRAYIRRRA tieF @econstitution.
ragnments. [0047] The activated spit- polypeptld

[0048]" 20IRALSvaERARpIREG AP EYBRER AR Be ¥ foll pasie Ghith @ssvhife
brought in to.close proximty to enera?e a protein,

when brougie fp Qogs PRSIt e @?@aﬂw agHNF m%tslﬁsw\mh e bgdpiggied by any
means whice lemr&dogﬂu&f oftm@as@e%ﬁ)mwé PALY BERI B8 iddvdaaent s but .
not_the individ K eptides fragnments. In one
polypeptidgsyiftsa prastple: 81 tw éOIbﬂ?PP fnay F/BRRGBRLO SeRREAPR POk Wit
enzymanc%amgma%awfrda@a ﬁ%&lrgxﬂtlpcfhr&]ﬂﬂgbﬁlc Q}oi}ll)()?@ggﬁlb Agivity, 20 WRIh Srea
ey are active i mediately upon their
a protein r?C@g'@?réithYtamamdwdy [Fooheporehgeyae Aerignediscstpitithey 3es i e getivge
state and phﬁfe@ (q%nin% 1E2)-sREe) B YeRRAMRIBR bE t‘ﬁ@ adMIk BRI ASDQfdRIoSiMARRE
: roug ht in to cl ose FOXIn1té enerate an actlve
any lag timgythat & trpditiphplbrseenwittharolgivrcarp @ewloalny Ve ARG IO h 4
[0049)! | OSnE ERQLIRK BR 2Qlvalel ?plﬁﬁ&%lﬁgf@g}ﬁe‘nﬁé%ﬁ&}e@éeﬁt but
not the individual polypeptid For 'exanple, the two
proteins oRolyppisisies- degichray epladipaant @n%@féhft Ftigaerbsphit Buosespambpraicn
fragments ;Qn%é‘t{}@tpkéfoxﬁﬁg 'cl\‘rbﬁﬁfpho}eC{hg an?gdedn@mqfl@ltegd}psté% fob
ronogeni c or uorogenlc act|V|ty or. which create
1mmed1ateaﬂup¥ee<teé¢wpp@ é@gwrzwu@y with itapraniie g5ivated plfrdpersscent t hey

fragnem(sqrr%r Q)%ﬁi gensgngsﬁcmﬁa{ bddReYorlifind ghcrl hepiAGhbN& et iBEReRNd
In a ready-state) for .reconstitution of

comprises @bfélt bféf @f\ﬁefu%»r foldefl fuerpscent gt with Aoty foldeg amagre i me

chromophér@ %t fices B&t%’mtek&r&ﬁjnk,ybuﬁg %ﬂm@ﬂ gol'ﬂu@fegée%pgn association with its
conpl enentation in vitro and in vivo. [0049] In one

» cognate paiinhodi ment the activated split-pol ypeptide fragnents

[005@]r e ﬂl LHOLRE CRABEdIRELR)] tgd &%n%‘iedﬁ:ﬁ%t&ﬁZ@%ré&%orek&nlsﬁ&gm Q@FP),

: di nent, one of the activated | uor escent
a modlﬁedFﬁEﬁ fichad E@@}@rﬁ@) liksrituaieppentprofaing) preanp ptheraiagy or genetically
engmeerec?ﬂﬂfo?ﬁ%h%?elﬂ 1BRbm ib§ pBsdndednand tHerbrtt RenbBag% st lﬁﬁfedft@ r
| nmedi ate fluorescence upon conpl ementation with its
CFP, YFPcapdRaPe activated split-fluorescent fragnent(s) For
[Oosﬁx a“iH' ﬁqe é&ﬁﬁcﬂl%én%c?q shakehogl hﬁére&:@ﬁltp@i Qe ﬁ ntawhich
uor escent fragnent conprises
combines Wllilll thy rrfamr@l@@Iomnlv@reé@efemtnggplﬁtféaorﬁswm W@C@tﬂﬁﬁ é@t‘l?f_i,?e of
more than fo{'?é 860 %on%}o%s@en?ﬁgéﬁ%p g‘?{heacttxxl;l@éd R %oﬂ%@entfﬂo%@ﬁﬁgseare 4
one, t 1s primed uor esce upon associ at’i on :
usually preguedd hYtsnht@@gﬁhatc@dnpmﬁqcleotﬂdy@m]en@rﬁ)é oRQ fHIereseAIbRIPISEYRE 20 t he
[
approprxat@sci&eaﬂ@ Eﬁgesgi égﬁzﬁsl 33&1@0&95 ?eg{%ent: Q%%%@ﬁ@épeﬁ&eﬁ lﬂ% r’Iﬁe{g gcgiﬁ%d
split- ﬂuorispfm @fotw f&gn@ﬂv sy fhe pxmqurawne oF indiasira Wighpgrepr more protein.
ﬁwmnpm@gglneered fluorescent protein known by persons A
killed in the art, including but not limted to CFP,
[oosz?j Héﬂelﬁfo%nnén@ Qﬁtﬂxé inb iSO SCRAHER MiSe Rsoteﬁl SRPRAL 8L
| uorescent polypeptide fragment wh nbi nes
activated Wltt]fﬁﬁﬂﬂ%ag%@@@r wher¢ip brgmenpistan Nﬁeﬁ@mal fragment of EGFP
compnsm%pkdnhn&duy HASAR nidolRATRRL i LRSS 9 pmﬁaﬂemﬁnm

. active non- uor escent gnent Such acti vat éd
acid numbgrol§ 8§ %&@mkﬂyﬂwp ek be dddedstodiie fraenent loyidyindlp romiedsipn of

various nu IQ ik b Qin %hr%tﬁ%swpﬁ%%ne %é ge%om{‘f@e@&fspﬁtf E@¥Cfragment is a A

uorescent protein at an
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appropriate site and expressing each nucl eoti de
wo Seaueape fragnment independently. The acti vatped,ys2006/042299
split-fluorescent protein fragnents may be expressed
alone or in fusion with one or nore protein fusion
partners 52] In one enpodinment. of the inventiaon,
contimuont REsiqhd 6‘?1%“%’??16% O ST PXIBAER ST FSles tofmino acid

number ZﬁﬁtA Nﬂ&&%aﬁ@sietneﬁ@ﬂsﬁ hagdmat s, wherein the first
gnent is an N-term nal fragment of EGEP conpri si

[00531 c oﬁtmwe@é igmeay Knndicate ke Hist aming acif pHRTER veingerid 2905

meant to lﬂéﬁeg?@ﬁle Tastt dhi RPRIFIRG ), All@@]&)@s #e hﬁnmﬁor&ﬁ_lé to tﬁe
termnal cystel he ma his fragne

e v R GUmjadER (o vesssius. MIGHEs SEQI A e g
numbermé"ﬁ%d z(p%h&cﬁ Ec} %Qﬁ%ﬁlgﬁ’s in hB@oBESe Buéti. \’I@ﬂ@ Qvhen working

ragnent i s acontinuous stretch 'of amno

- with tmnoa@ﬁ @§P$ Gcélﬁpaé?ﬂcip St ipedFRP) anivhee veekise WilkhBEPs wilyaddgional

amino am@sm}ﬁ%uﬂﬁérgx %E't‘%%ralta@@accérdm' fyerm nal cysteine may also
053] Am no aC|§ 1is nmeant to indicate the

[005#] r sﬁreanfhgreeventd’r@ﬁn E@IF-? is 2R3 Srnineicy! PROPpteindeared fram the
~ jellyfish Aegﬁjdrg 1@toh£‘§ee Iﬂﬁﬁ Jeﬁceaa? Sﬁe D1 #E%) (ﬂ:olarevél hud}%génggx%ﬁams

umber e accor g to ering o
have also jacenygotstadrfiom @Fem(e@éﬁsaﬁthe Sodegernigruptoas thiged QB@retSEQprcmm

from stc%Qm?a)sF it ﬁevn&qf%éd“ Sadl80RBRbIo Efr 1966 MZSQV@#FH m

ons I n hO ogous sequences. n wWor |ng
Renilla rewfctmm ©Ehtem @Gm@wel(l@mrﬁh\p@@hen@rvwm@ﬁw peheGmialg fungt or

S,
s O BN S0 L il 1

, ﬂuorescereve’@ﬁt @IQHKEEWIWY#W(C@R}{Ci% Rge 819%1 no acid
Proc Natl h@RPs P9 t2@' o 1@9(5 - %64)f\7519m i Qe_[65ﬁ 'erYJn{ §fh)v1 P the yellow

|ctor|é§%§ee se uence at . However,
ﬂuorescenlt Vartsredf CER(YBPovigt ﬁesm&%s@d Eé mefeqlcals QIBORT3T); the

cyan ﬂuor@gcgﬁ N R DEEP (@fF Pf ‘Qﬁh e @*6@W SR bRtatiSd &R C%Eoﬁaﬁ@ tﬂ'e%ArL

| uorescent protein from D scosona sp

S65T, Nl%ﬁl Ml@@Q“%@W@%P@@é@Hﬁ@PW (Hem, 196@819173) Y. @ﬁ%)%m
Biol. 6, ﬁgelfsb} e B8 iRy isSa va‘{:‘i:a{% JricamiRear van Mé%hl? Bdd SHST

| uor escent rotelns from ot her ani mal s, g
mutations '§W§}}Q7§1 1094 &d %?6/2%0) apd J1pgrtigy gfj one pime é@@;cglp a erﬁhe first Met.

The F64LWaAdtRH S tﬂ@gfnﬁé £8k4 ﬁ]%eﬂﬁoﬂ DNEAsHEINEorh R BidRphdrl OGPIS c e nt
vari ant of di scl'osed by Heimet  al. %

contalmngths é@ldlgg muggggtzlpropfie;;(,an Ngzquas% %oxggqencegntg_nsgg whﬁ,rbt e GFP 18

expressed 1{2&@@ atkAa8ekatB b6dve aBou@ 30FE W (Y /i ﬁ)gg) af o‘f"cﬂe@b&%ﬂﬁeﬂ%&e’d

yel |l ow f| uorescent variant of YFP) with the
ﬂuoresce%e@alnssv%mnct@ﬁa frpgyeys theteat a}re%melm/f@mswhe PREICyan

invention.f AO ERSFSMbedRS theWRtiluBfesdemPrétiPnoWntid b r ¥BAW eh@and
mut ation and optionally the F64L, S65T, N1461, ML53T,
fragments\Aegepk f ol di ng/ sol ubility mutations (Heim R, Tsien,
[0055} h1¥lter(1§t9/9@ﬁqb<gﬁﬁénts ﬁie‘?econﬁltutédn&m;es&@ prot-g?ﬁna{m i%qul y
used vari ant GFP is EGFP with the F64L and Sg ,
activated spjt-Hpqresaent @vwegtﬁ/ssﬂe%bﬁoraﬁ GONDIBFEBEE; eyenaﬂmrqS?FsléPrﬁe@n
(GFP), enﬁgnc&fg@ee‘ﬁ@iubﬁﬁeﬁt%étgﬁ ex@fi) dﬁreén%o?és&i&hl%?mt@ﬁ@ Fedls

mutation i s the am no _aci osition

stream from
fluorescenf protelh( S SAReed Yeitaw Bentesssm pw@m D), @M.fg‘gremﬁﬂatl PLeiR

(BFP), enl%eéal I RS BRsde R &8i8 EB P éyag ﬂ@&@s‘%@&?rdt&’ﬁ &) LY M8 byan
the GFP is expressed in cells at a fenperature above

fluoresceng prgitpin FEHE) grgrdfyoresqqarpteingdsRER), whese asoyf éhefeagiespighe

reconstitufell HA6BRER PlotddH 6311?&'11{55& Rdele E%éﬁﬁﬁah@&lﬁ'&méﬁh%ﬁf@m & thd b of
are enconpassed or use in ﬁresent i nvention. Al so

mentionedeliiofspratRIa§ing ard fagesats thegrsf @‘@:‘%‘ fresyit it aflypsesking flporesgent
protein ard §R&GpREdFiivkd inltht fr&€nt@fitentidN Also encompassed are those fluorescent
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fragnents thereof. [0055] In alternative enbodi nents,

the reconstituted fluorescent protein may conprise of
waedorosmoezs split-fluorescent fragnents sel ect eRCT/USI006042299

group conprising; green fluorescent protein (G-P)

v SRRERGR 8880 KPR BRAPL A MM o

ﬂwmaf protein (YFP), enhanced yeIIOM/quorescent protein

e e

activated fpGHR)oreseshbafiapaent Yiom differomtasd @’ebtreﬂiy dts&mcm ﬂ(l(EEEEE})t pmtelms

| uor scent tein he
The reconp gt SR HEDPBEONSH 6 Bat Horescoghe ot of
characteri &8 i @lefdingfonhd Actieat@y @fl@ﬂm&cﬁiﬁ fregmabarsesior ¢kin’nplemﬁentaﬁta.
i oned fluoresc

bove.
For examii GRS FATRTICE LT T B iet B 1y T COF Bent
fragments @i &ffere@fRoRNLAIPRAGREHr molticoisEbibmolbdutar fin@seatce

complemnep g GRBIIBP IR RS R Roin LB EIREares PP Ao A

Kerppola, 2006, 7an0L456, 8igre al, Brossit Pgemelntctatibiys (Emga Aeanmcim Gbleinis,

005 ternative . S
Cotdsortd )5S b OR st DB T e SRR TR BB o
EncompasS@ fof useinhhe g&mnaeeﬁl??gﬁﬁmwe of amﬁ%ﬁhdfsf)larfhmteswndfraginents
| stl.nct cen

[ |
fom B e Rl S e B BERE MR TP B BTl IS0 o
fragments@bShin1£ prednrehed maturd dpuiencpheet r al char act eristi cs .

pendi n n.the activated Sp Lit-fl nt nents
100575 b gt SEBT B Sose<Eap R ArE R Fr st
fluorescerlch yﬁfee&ﬁ&nﬂﬁ)r&ﬁtﬁﬁl BivedRtaply] Oibr &aﬁlcbﬁedhaﬁﬁhh@gﬁdarbﬁer ‘

recon tuting fra nts fromdiff u
 RED), iy TRORRHLOF oF Rt POy g AoPtnt ST e BE Gy emative
embodimeéng TRbeERAas ddadtel BY Kibw @plomktrPBidifg) a fl@eeerdklagivatad cell sorter
Nat uy e Bi.ot echnol ogy, 2003; 21; 539-545; Kerppol a, 2006,
(FAﬁS)OW“%ﬁ%@WS%m”ﬁpret al, Protein-Protein Interactions

[OOSSﬁd nRnoelamBodiR@ntiof tlﬁQJl\%Hﬂlc&), the @ethv@teOpplit-poly kb fragments
Laborat ory. Press. 2005, herein |ncor orate

sssocited 1 QP 9 108 BTG SHE GG B righ o et g en

enzyme ad¥ive$ 8R4y, | FRyreably QRe @zPmé megsa detfectacmby e\/c&hﬁﬁbgemc or ﬂuorogemc
split-fluqgrescent fragnents qu %Fnt
reaction. B‘r%]ﬁ &reired grberinentdht %ﬂzyrpwdﬂtyrif?éo fif £F8P°é%§8 > or
hdmnmmmhereln one of the fragnents contains a pre- forned
ure chromophore. [0057] .In one enbodi ment
[005p] uok’e@@@ﬁteﬁﬁ’ﬁ’@ﬁ@mnthle enzyeiedvqiapiiosly rfquetwedi?ﬁ@ﬁ%t Ry,

example, MidhBIcR SCE NG RIvabRd e BN ccfrxlﬁl’é?x’ie@fﬁﬁbx@issa SR8 - and’
fl uorescence resonance energy. transfer (FRET) y.the

C-terminah fipaeenisid DEFRpy/high ek alﬁ‘\ﬁ“ﬁ@é?élc RN 2lose étrf%m% ﬁglﬁtﬂcrnﬁled

enzyme whéh ﬁrb@gh@fnto cldsB pRRindht SeOALIYS. RIdAORIbITBALS 951] 6100 £SVEHEe
is detected by flow cytonetry u5|n%%a Tl orescence

6,270,964gwhicky gre derceinforpasitedhy refensy MFth‘PC}S dqtech R Rig i o copy .
including EI389@8denlcind ﬂ%r%ﬁlc%mqé AR elDhotvheh tho¥ent i on, the

activated split- polypept|de fragnents aSSOCIated in

[0068] lnq&erpptiygicppedimenss, PHEnSPHhP AW SBiASH 849 begeqd Kas caRlifre,

enzymes m'cgaly%ﬂe PSivelShR 6 £AbiSEdE 2 ABQIAY FBHRE t deVihVsulS$BMms -
Preferably, the enzyme activity is detected by a

for split-pelypeptiderenisenigies fnclude. byleant eot figdicd toueassamplioefel-gilaftesidasry
(Rossi et agﬁgg')pmg g Jw% s%rﬂ%&ﬁyﬂomé hydrQt aﬁﬁm PaRHGIRASEPNAS,

1998; 95;12141-12146); TEM- l B lactamase (LAC) (Galarneau at al Nat. Biotech. 2002; 20;619-
622) and firefly luciferase (Ray et al, PNAS, 2002, 99;3105-3110 and Paulmurugan et al, 2002;
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[0059] In another enbodi ment, the enzyne is

wo 20 kedeef ol at e reduct ase (DHFR) For exanpl epcihibivshia290
et aI. have devel oped a "protein conpl ementation
assay" conS|st|ng of N— and C-termnal fragnents of

. ) i Vi
PNAS, 99,366@5 15?4‘#5u Ty Iﬁ%r?]l a%Ee i§ r%%eﬁll &ﬁ%ﬁ@sg%?%lgxé U double
stranded DPiACx¢erdi wt al,S%aec}Emgstry,uO% 4936%552&@)%@611}5’&2&(1 fbrlise in the

present 1nvgx’%}:&08raregﬂr?’a se (§’ %ctg)/?téc; sérs}llggcggae% ﬁagalsgtﬁ gor deéa? é]&l? 81514-1_- eeetectxon
wherein thaﬁagmﬂnts)a,re mrad’hludﬁohlgd ohtugimogfennatioakehblihgiopEgenalaletection
EEQPPQ are well known in the art. [0060] In
upon COmPAMCUAIAY.| e enbodi ment's, other split pol ypeptides can
[0061@6‘ us ad)thell:emb@mﬁéﬁﬁ bethe BRaNidR S sidbRtiorCataativaZa spllit@bolypeptide
version a subs te to a, .det ectabl e uct .
fragments f§é1 QAN @sfg% eéiyéclt *cg Forgfmlsi g 1i§;8pt§m;8bs[ pg e w ich may be

detected by ®aSsR1THMib&S viIEH spel@fically fec@g&l&e@@k dlstdttith@shs l%fiitope on the
et. a

reassenbl al act osj da
assembled BRI DG OU4OBT ) P HERD O Sha BT Bt e Bty pgech
example oi(zﬂﬁécbﬁiﬂueﬁs éplio] is foBNPiS gp1XF HIO5 Thehd 4dd &B&460h deritzhvés

can feadﬂyg"@'@%ﬁt %o @fg(g@ﬁ&%ﬁ%gﬁdlfﬁﬁq %‘?33*14 4PGR %BEE By ec lqaés

and screenENBSantiBOAE, thA YscdgriLthhSdssehiblantlotEla bl Ak potett fra@{n.ent on its
2002; PNAS, 99; 15608-15613). For exanple, split
own. b-1 act amase has been used for the detection of double

[oomqt r a@@kﬁﬂm@aﬁb&cﬁ@@t Ebthe Biverdtbon, 1B R6HAE0 HlitYolypePls chhbe
35252 Enconpassed for use in the resent

molecules PRGRIITTER CHPE ThE SR roSe | Fareale dhs dolgg SRR gEotein

fragments, fofﬁ@fﬁﬁﬁt&aﬁ&{erbﬁ@hhﬂﬂefm signal detection, wherein the
ments are in a fully fol ded mature confopnatlon

l0063é n agfhp H@Cl‘?l‘éﬁﬁl‘?jsesl}l%lﬁ%\?ndd@?‘é’é £RHing s icinpirt fetirerents AT

interest maly @0 Qﬂt]mlké&i aneidhgie, 66@@1@&1@@1@ Coddhs tofRied WHiERAL BRferentially used
associ ati on of .activated split-polypeptide fragnents

in a desiredsysteno ' FAMBE S ppnEa! 139rcglse | Qptigial cAoRsAt SPrresiop of proteins
in non-marfin@GAREIT OIS 18BIvh APBe aiahE EanBR YisddBr iR RGO iP} atss- Of
Q¥§nt|bod which s eC|f|caIIy recogni zes the
mammaliapeell (3 £x %@lﬁﬁﬁﬁég% on the assenbl ed protein but not
[0064] he Tha aédvaded QpﬂitljongﬁepBH%%@ﬂIe poe@er@ irdvB@fon icAtldopipdidédny

pep tid One such exanp a di sconti nuous

additional %‘Bﬁh% gens ‘ghl?lbﬂﬁ eesrrﬁbla plry exa@fplquApne?Wégfémaﬁdthe fqtispted spkify
polypeptldé’sQ:'éh Y184 £068%is€ @NexiBiadhtey, WIEhIBERpIRY td NucRYY RRAIDIRfng mojety.
. ordinary skill in the art based upon wel | known
Expressionyof finorescent fragments anddnclusion bodies anti bodi es t hat r ecogni ze
[0065] hﬁereéﬁemrgéin@m; &t gﬁbmﬁu&elv&mrdewr@& ﬁieﬁ‘ecfofn@&‘gﬁrﬁodgalon
ts own . I n anot her enbodi nent_ of
of proteins .%%fﬂor@ﬁlsmﬁ/ﬁ@ HYPES e 1§ inghisiop b@@wﬁ\a}st%e@e& afrﬁuﬁe

reviews armksg\géj ISe St Bmolyﬁkﬁrﬂ@%bﬁﬁ%m 18fle, a8 SR 0ph. BloRlRion-9
npl e, the nol ecul es ma rotein fragnents, :

(1998) 497630 Siosiion &, G Moendh Bioeesel. F 0P debAeD063]  The e bi ¢
[006@0 41,8 BPHROCR AR RAHORSBPS 2 w&e)zppesea% hﬁorm@mmsde

ragment's of interest may be optimzed, for exanple,

and/or prokepeieer O eTgKIFesaioR lsadsrie thedormaten offiicdusionrbedisy. Mettiening al | v
encoded b}”tﬁ@ga& fbddn Q%alﬁ@ LnRed Gifing BRTexprt QBN RndIRioNBITHR hbdR Bell.
Opti mal todons for expression of proteins in

General m%hmis fﬁaﬁﬁqpxpmsmeepﬁ motgipgingpigrgongprwps/ trakarypiesdpye beamuelban

known in tp@stéaémhm @xgmemfghblfe%dnf Ienea 08 m&m@ rap, &@i Ivdid R

in insect cells) The act’i vat

Mol. Biol. §@{1556>aafs9pem Adlsthofs Ewe/mp}é o950 89 A2 o Kok, E.
al., Clin. CRETR0 (504 P4R%-704.
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addi ti onal nodifications which are desirable. For

wo R¥AERA@, 1 n one embodiment, the activated —pcr/Us2006/042299
splitpol ypeptides can also conprise a flexible Iinker,
which is coupled to a nucleic acid binding noiety.
ressi.on. of fl.uorescent fragnents and .i ncl usi gn
0067 S8 BBS TR B YK o e n R b inE cptmized
expressmrp@bslett&é'(UlSJB& Mhiscd9 1 des)erithagorhdiers B @i R vk lap R (I

e|ns | r oorgani sns/ rokar otes via. the
80067 5P PEE S0P e BorTORRLEY B Birt et i oPisandgeible
promotersMr pRmmtersSnducile 4 shift Bf l©RpérytoR! @n@oflhe(mﬁ&g%roﬁ%rs%&@ coli.is

e tempoliye S o BB G BRI, ARSI S0
the tac prdnidR@ Q1. SThe. Nae pISE Ue1) asebrsttbipedidation Sighd /@R proR4tydésSuch as

er ex sed in roQrgani s and/ o rokaryot es.
E.coli usuf g BB BT e R HE R CRARE o BPe F{’cmgl. &fpe. Natl.
Acad. scmmgsu%@tsmsggymacﬁa@qv%d Byjatd) €, m//mcb Jcﬁmlﬁ;hwam)_ 2919-
nove e e n/tr ns tron |
2923 for PR il £ BB GEHUR . Vet Hbdderal 5 ELS0Pb-E: or

the T5 promoc&r GIPHA 01186 065G SABEQBN) ieSA15 £ kDK RF Ml@ﬁ-&&elhﬂ&@c@&ﬁﬁ
own_ in the state of the art. Pf of
Escher1ch16 lﬁBlll fu 6{?1?16 ﬁg}llf)iﬁlOfl rtﬂaepptpgq THePRg, @R}éqre}h}gm oljanti dles imdéfructure

function aﬁd‘ﬂfsliboﬂﬁ Irhlhﬁnolcﬁic@l Metﬁﬁds(ﬂlQ@@X)) 28-13). DaS A , Met hods
006§Tzh§0 %990 93-1 12; and Kop etzkl E., et a
[ Y GR Yt é zw CVegAyCieEOknevpLip e@lser}orwgowgsmh@ﬁ é?ﬂﬁldes
according €/tBE BXEHOS Se @FbdusedRE RKAS M%a@t%oﬁ%ﬁﬁﬁg ﬁ)?@éﬁﬁ@!ofb‘l‘ epodst

d expression cassettes
protein of gffgql Eci%’)”c%if Y3107 At ‘éﬁcgs‘%]é%asd’éght%éo ("ac or lac
[0069) O mlﬁ&!suﬁ%%’@e@ (BRY, a942N herblgUdfek ¥ antillbRibe@RnDEE polypeptides
performed by the use of vectors containing chem ca
: recombmafﬂﬂwe?w%afiﬁr BYParessigt ofshoimeedirgnuckigaeidit e via shift
nnwmxg@ﬁmy @dsure. One of the useful pronoters for E coli
t enper at ure-sensitive | anbda-PL pronoter (EP-B
I007Qi o48101uﬁ36‘1?ft1Onmffhfrltl%@#onéﬁisems@fﬁferﬁhlbwfmed by thyeserofic
aqueous sdMitOROWER pl Valtes JF aﬁout bj@r hifhep. %@ﬁﬁé}me@é%q)}ﬁtaﬁ&w 10.0 or
regul ation S|gna S rokaryotes such as E. col
higher. It wéﬂe%quc?ﬁsw fogad é?térgﬁlrtwﬁ BN BT HRT sodbijizagon. The optimized
pH value cﬁﬂﬁé SiiPPIassd. (B 8o bl-R0Z@h: thdvé ex1§§ alf”clptmnz@H ﬁﬁ raﬂﬁ@taé strong
ad. Sci. USA 85 (1988) 8973- Knaus
alkaline Coeéﬁtla?Sdmgﬁ denatigpthe pglypspiidesy T@mmnzz@@gge i5 @w bftwerm?e‘)
andpH 12| anbda T7 pronoter: Studier, F. W, et al., Mthods
Enzynol . 185 (1990) 60-89); for the T5 pronDter EP- A
[0071 1 Fenciirorcids(TINA) ercpsting e Typrescempeptisas fapibe Raghced agasrding
to the metHR¥AQJtfwtnl iff Phe 'sﬁte'%? GRGFI € N BritP blefeAREltd ARhE1RRBLIEE Q&H on
to epitope nma % preparation of anti bodi es,
sequence Vgihy %ﬁlé’t"lﬂ’f“’éffighlé %%1 érﬁaﬂcglgti@ clepients, ipRissoio gk thvwméwn
in the host |ch (A 999ic dRDNEY) that QR e @Ythte ReorékSBn Ofn pFHERbLY be

ver produci ng grokar yotic cell expression systéens the
produced Hye“&mlaéﬂ%féar FHPressehEe if%‘%fﬁtt? Pisons @ﬂltﬂde@@é &g apd are -

described fo?&b@h@leaﬁ BE@@@S K EO BERTFO%HE}QR ii9) %l'é?ﬁre @5@( 19 C) hg. 9499 EPS5E G4
in of th pi cal Y% and

990; sk g G onse K8 (H7gh1 G4 15630 T pop ey be gnesions oomodbidhees:

nucleic acif ls&ﬁl}mce 35tht pEfdRL&Irfing IRhEhvifoaN 1 nsol ubl e form of
epti des reconbinantly produced after
[007ﬁv e r£‘

KpmediSrasansore fprexermile Bvtmgt liieddp;enadificgtion of the nucleic
acid sequeﬁﬂe% 91%5199 'IHU%We 95@1@ Féé%rﬁ@on SE&QK&L oﬁ%t#&q johle eQﬂ) Of

he inclusion bodies is re erab orne
facilitate thf§@pﬁpf Isequwedgm%mtm\é%@nwt wo@ﬁpamn okthe mclmmi seguaspe

to incorpotlePRGErred MBS R ge%gt%gl,'&te%lmw}?é leRfcik QofleRe with



higher. It is not necessary to add detergents or

wo 26enatogz i ng agents for solubilization. The optimwsZeeloskho
val ue can be easily determned. It is obvious that
there exists an optimzed pH range as strong al kal i ne

additional r%g\ﬂfxtiﬂtnlzagg fc’rinrgnﬁgcé}op gl%%%%@e% h\%e ol%zgeggrtlela%gfc’eﬁq@-%é Tche host
cell. [0071] Nucleic acids (DNA) encoding the:fluorescent
epti des, can produced according to the nmethods .
10073 novhie F?f‘OPﬁ\éseg fopRbEZe fifTaiF of Ieresbmay Py ‘PPé‘Fm%?S BYSting

them to coddPs B4 £8 Prefdd@tiNUCIsEd 1 adedifbd SRHAL R eXdnile R dcHninh-BRBEells.
regul ation and transcription elenents, in order, to

Optimal Coéjb‘tslfﬁ’i SXEropsiRR O RN BOR-PRPAANF6HY are alpg knopn, ang ot e used |
when the had c8l1 1 BINO-niah@dalidrSce8 Yot @InB1ef iR fnsédRBeIBXPr-€SSi on can
referably be produced by chemical synthesis. Such

Split-polypgptiteaddeclear e faniliar to persons skilled in the art

[0074;1n d A§§oeeng&§§a%§e@ ?rgthg ?x’éseﬁ'?(lﬁ{}%?xlhgng if Bn @@tﬁlta{eﬂ gpht Eoly%:ptld@m d

R tu

molecule, a@@gefeqrpch@@@p hlomr(leculgtcogpgate g@d@q@é @y 1}@gne(t}pg§7 ggscribed herein. In .
one embodi]nQe?l@ 'theoa@gvatédt f@bl}%’&ﬁﬁle I?ﬂ%le%iﬂ@ %Sjrhﬁr'ﬁa ez!i $1itp &]ge}ﬂtuﬁers‘ ®f an

nucl'ei ¢ aci d sequence of s "accordin o the
enzyme with-plEomogerc oy fb@mmseﬁfwtwa.onﬁ ela qdgpent.dheenzyipg is abaﬁﬁfOéate V
reductase opgtlad?é}ﬁasé blm.l& %sé Qn oﬁ.g%q{bt)&h ﬁt' B8 ﬂggregcgﬁ rp%{&lx ?s' @FPa&"Gi’P—
quence I n order to |ntro ucé various recognition
like fluoresseny profriess of restriction enzynes to facilitate the
steps of ligation, cloning and nmutagenesis;
(0075 dilf sapaet dudhediofentsHbe ativdte] pliapdlgpepédpd thvendlesule further
h
comprises AR CREPRRY b S GO in O wbiaed 9o et o e
nucleic acid, glep Hiadinoof candeicragia @mﬂmpmomesaméhrewpblcl apiddarges sequence
I he
facilitates tﬂ‘pﬁ 's&]la%%n ggt!ﬂtg g&égt%c? ﬂnz 't ?&gﬂeﬁj aigﬂgﬁtrto % an aLt%é)%tenT

ons us oteln of interest nay
. [00762 B e?xg%léeﬁa?lg?fmﬁo(&g}é i’ \J,rkllg gctgggmrg}lﬁ? p&l Hccfe § rm@)%cglle frlrther
comprises 4 pindingrmatif fana 9@1 Husleic@otdianaytec bvdbmremce @mﬁﬁre@tgn@yte of
oty s BSEHELAE )l FRITBLLONCELL, 360 st D010 A0
facilitates thé @poce@@anpf the pgiivatng stit-pdmiepide fre@p1emtto ﬁgmyap@gme@eotem
nol ecul e. . [ 0074] Al so enconpassed in the present
[0077] nv émariotrer ﬁlsbcaﬂmmtthmtv@bdssplltmolmﬂ)%erpﬂfiCdb ismiplitul e,
ﬂuorescent%agctl%feefh? cﬁg Q‘U gcllﬂe%ro Hggs H&@&sﬁ%vogxrc%%%%ght
escr one enbodi nent,

ereln
ﬂuorescenttﬂwemam pajexteddrogpthé gropméoppetpigiod @FﬁoGEBdrilke flegegeeit peoteins,
‘ ﬂuorescent?p?étélks glgclnwlyagggg thlgv Iﬁf %ne%@ the @éy[rfﬁ)b egt f?&'ﬁ]%ﬂtg g&gfggs;s%{e s
mature prefprthgdovhedraiphere “ﬂ]eﬂiumcaseabyun afpot- ﬁe@ram@étatwm theclispentasesic
fragment. ’llcgg Igfi%teﬁﬁﬂ%ﬁc@ﬁtrﬂ 1'?[? \Jheﬁ' ersc?ﬁ éagﬁ gt'h@r doﬁtag:l% ff
UOT 6SCERL. proteins.
complemens bt -sirandssneceshasy éxrﬁlwasce@e,dmt ane np Lybp@mlt b.teth@ﬁsetvn%
I
Each of thd R \%?éﬂ ?ht];] itljl{:o? %Igeglt fa}%%t) I%ﬁ% %gﬁlc#glle Zﬁrﬁlgfz&ﬂnqm@é Allehcid
binding mq@if e@@d@@l@ ofgharelgistacid bikimig ancifi td 2 tarkes nidleiel M@fa@ﬂltaﬁs the
|
ssosuicn S RkHE DABL R0 B PO Gr
fluorescentarqteiv andguosgseint leplyp@ptf¢ab@m¢ ragnment to forman active
protein. [0076] I'n alternative enbodiments, the
INucleic acadbinding wgiedest i t - pol ypepti de of the mol ecul e further
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conprises a binding notif for a non-nucleic acid
wo 286%s¥de8. | n the presence of a target anal yt @cr/us2006/042299
typically a non-nucleic acid analyte, the binding of
the analyte binding notif to the target analyte
aciJitates t ssoci.ation of the actjvated
100785 | Pz 6 e P e Pt e ok PR s R el s bt
molecule \MQEH a_ﬂowls Bm&ﬁi@tcfkﬁtﬁrg@fm@léicrﬁ@fdt In dobiR eﬁﬂébdﬁh@ﬁt@ dhe nucleic acid
%gﬁ tlde nol ecul e i.s a sp Efluorescent

binding By i CAGHER THCe R araieares, chinobipep fise| 1g one

embodlmeﬁt) Emrhuaas a@d bin@ias noleWois A€ bligoAlBsbtidd | Tre nhié1biO L& S Gﬁﬂfn
nent seleét d fron1the group consjstin

moiety of @s-lr-vsgn TR B S Iypsrlietiaenentqan bf eldaetpme rgltcéml,ecule

for exampRMgorREle@IAES of MMEY @Afbe dPREen for teﬁﬁnp?@l)ﬂetspﬁﬂ-ﬁbwp%ﬁ% R¥ a pair
H%?mmsco rumsarm“ne pr ef or med. chr onophor e

comprise (s pretein 4 pEe By°lieRnuElon B st e BERinedtcigts P eiother
member oﬂhéﬁ@cdaﬂhﬁ}é afpoBgegtiat nucli€acdChihUad Bsketyl UOT €sCe nt

gr ments, when associated with each other contain the
1007?1u| | The ghglfie A binging potey cap ba pryanelecsledha @90 feoupled to
another mdlb4QS KSE @J@;ﬁ)lyplfébﬁdeaeﬁﬁ aﬁa(gapéfblléjcﬁ HEIRE S a BAYgel RRIBEIMER close
Each of the activated split-fluorescent %ra ment s o?
proximity.; Jjongghbadipeat themuglsic aélérbﬁ&di@@mﬁﬁw@un@cla!é |aeld ot rrgleipacid
analogue, 9k hd an oTE&le'e&Qien 6h Hotheh8nyddEeRl & tRGHE Rt LA, MREdE stid
’ to.a target nucleic acid facilitates the assocration
binding m%?“@éﬁrelnégglf-a'f%mé@e PORPHHT eroreteiny Bdichitcrhtayive e darggid
nucleic amﬂ Wit‘ﬁ msphiatihihy ORu@Eic ke ax?a@&g'ut\!ﬁncflﬁdéofo? %ﬁﬁ“e B Rt %rﬂte@fbd

uor.escent phenotype in real &@UC eic acid

peptide n%‘Plﬁ arify PO tsPus: GPE‘G}%TNW@%@F%N@ kedl wyclsisiapigs.

morpholin l]IINAQ;t yho@ffhoﬁﬁﬁﬁe SRIAst ard QP mﬁ&héﬁﬁleiﬁ?i-ﬁmﬁlk QodkBDmiMEei AR
e. whi.ch al | ows bjn a target nucl ei c

- (LNA) Wh’gg iS5 nuﬂﬁ‘%ﬁ)‘ﬁénaé‘?ﬂ)t@%ﬁcﬁ%ﬁ’fl%a Z'IC%é -firethyleae Bédes: bi ndi ng
[OOSOTDl Qtdéleicfh@id%ﬂ%g%ét? bdn 186d @ She SIME h}%rﬁxz@ﬁéncglt@ Bak Qigglgs

ol ypepti des. In one enbodi nment’ nucl el ¢ aci d
stranded tafﬂeh afeﬁtglgﬁﬁvlé%at ﬂ&e hylridigtign sitfe |Aét§maa\eely, ?h‘éelﬁ acid bindingci d

moieties cadl b t5 8lofED} ﬂﬁa\ée&ﬁw@qcﬂiaﬁ&ﬂmﬁ@bx{ a QhelaGtdn¥ &t £ Uouble-stranded
spli.t-pol ypeptide fragment can be of the sane kind of

target nuclgip peig &reétmgfe& eré RSk & BIrplsd AlReFieBbridigaiongite. resesetiven be
[0081‘;‘I ffl@fh% Rinbodi@int SHeFRhENRRE aéﬁlbﬁﬁdllﬁ%&f&fﬁt L A8l cﬁ tﬂé‘l r

i se an active proteln can have an ol |gonuc eOtI
length of th?weplélp @cig bnding megtnhopdibe fopg epgygh tor?élown@plemww@r@fng

to the nucldi&feiP@idet, GRIhDAY Sy B of Bﬁ:@bl‘lt%l)@&ﬁ d€ 'ﬁﬁgrﬂ&hsdto Bice s Q&gth

noj ety, [0079] The nucleic acid binding noiety can
its Corresp%ilﬁylg ﬁﬂﬂ@@lyp@tléﬁgfgr%eaﬂs)b@ea Sefpede pertipdrteaunis tbwm@
target nucléiélﬁchi For exapPley PeRhdiee acﬁﬁﬂdﬁé SofcRPRD & al f)e 9' @@ bids foﬁg
arget nucleic acid in close proximty. In
Mbmpﬂ*%ﬁﬁ@é.ﬁéﬁ@%SPﬁ% nucl ei ¢ acid blndlng nolety |s a
[0082PUC IEeémbARGh s Providifd B ?orﬁgﬁcﬁil oh dﬁ&uﬁe nﬁ’&?‘&@ APbidin
ol i gonucl eoti de. | n another enbo e pres%nt
moiety canjbg @@hwk?w acid dried alowe iriplayitergiafien. Mstfer¢dgsplgr-forming
ligonucledHd6d £ Grakhd AR OekdidrPek ¥RGREAAS
Ojlgonucelnteracts MAtEﬁthe tggget Eﬁé engggpﬁﬁ&ﬁ%Gﬁﬁmmﬁ&ﬁg
purine-purigef i nj ty. Nucl ei ¢ aci d anal ogues i ncl ude, for exanple
0083put O3e !
005t R R B S A N
PuﬂneUHﬂQEF@§mt WWWMNNEBNAQ@PWH@sphorthloate DNAs and

cl eic aci LNA)
00847, - SR DENIEL e N e LOBKE JUE LSS AELERLNY
oligonuclecfidesCsingle biyandeddR oA imdépsules; @@Bﬁﬁptlmbmicbwcacﬂs (RNAS) ndludipg
noi ety can bind to the sane hybridization site on a.
singl estranded target, creating a triplex at the
hybri di zation site. Alternatively, nucleic acid
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wo 2007 Ri@ki €s can bind to closely adjacent hyb@gqgﬁ%d@@zz%
sites on a single-stranded or doubl e-stran target

nucleic acid, creating either a duplex or a triplex at
each hybrldlzatlon site, respectively. [0081] In the
pseudocomplespentsety FiSAs (PAPRSAR lackes! muglslcicids AONA) Aoid otengcleviaekly i s a
nucl eic ‘acid, the length of the nucleic acid binding
noi ety shoul d be | ong enough to allow conpl ementary
[0085] blIndnﬂgandlmdme tlnmmblemamddnmhrigam@@ies araptig@hdedtdesal | ow
the llt ment s o I nteract
Methods f,or d\%@?rh S Sgégéfjsézén 3?]}%? gtb‘ﬁ ?reﬁvoﬂ%ﬂ%”ﬁ? nd Fragment (s)
Ohgonucleotlddfsell‘c d@otehmpsrmt‘eeecptoras bh)gmucﬂewdbpmmekst o the sane target
lLeic ag

[0086] er égtoi)ucé?o 18%9 ué%fﬁl 1theg)r serggl %xggogglélzi? eﬁlﬁrgt 1%%%,6 usbllngn di ng
established oljgnafoioadd s)y?th&mf métﬁocbamﬂloﬂmfgyntb&%&%]ohgbhuelé’@tﬁféb e Ried ;
. oyl di n or or a tri X, .t nucl.ei ¢ aci
kanown i the §. e itthon oy gh s Shndheh et pE SRSt G| s
nucleotide frapihibr liselatibo (s8@fol @amplR( Sintbrédkdettal.j MbR¥&r@IGAiREY A Laboratory

amual,Secoff BAREN o Eine PBRE ST (S0 W hvahran b '

Biotechnologp(CR(Bress, N6® JoriONeY . p199f § tuicRlecbinb b XGeh© ERfiréigion Protocols,

in Methods 1n§6?,lngau%ﬁ?0t I oel é%ﬁ’lglﬁg,{%d; gruglﬁnflgresse{“gtgvga N}.,pll98%, t. g a
disclosures of yhidhrareliicnieby gm(:brp@&tdﬂlhylrtff?renc{eﬂ OBddrelNpitiRic nhods, Rirndi ng
t . t | ;

e, o kSRR S S AL BB o
DNA 's,ynthesqzeﬂlfdlrJ deaniylk Mridel 8700 lﬁig(;rr(édﬁ\lﬂghthesmer of Milligen-Biosearch,
Burtington, Mgtk p St ARG A RS S BB R ok R brponir Bimass
also descnbed[lﬁﬂ&ﬂai etlah, Ame Revrﬂ?ﬁﬁhhﬁiﬁm 32B1366 (W96ke (pho@(hbtﬁesbﬂ:rm_ddl ng
protiBL S 8 OO SRS TR EEBral ST i 27
@hosphotnesk?lmeth%d). I (3 |t iggnucl eot i des agg6]s,oneit imes r ggler red t Q as

10087) PR i B B TP o AT B 258 1S pr e
to certain portie®i oifptias b?@nuﬂbteﬂe@dzr:ngﬂﬂu ﬁéIMblg"ﬂhae&ﬁbLefe}g@m& cﬁﬁbflfibdﬁed
between them Fhe AR b BV s o BN e et P Bt
described in Iemqkmnﬁ Fridl) B}eehbmcsny B4l 030%a d3 15y(1 9950, Mcmnaﬁ}et dlr,agnment

Biotechniques ?")ecu gi%@f & %ﬁﬂﬂ%‘c gﬂg?céel;c:sﬁ&?sr\g e &foggog%gwm

[0088] Edi bicosmbothimetlt, Spmucigic kidd biating Moiénes £4 988} stréﬁﬂecﬂtN,al ,

molecules. M éls orlcgzélﬁl%gx}e%sa teCh s%lﬁﬁe?s\{reém %g\fkgr?re we

knownmtheaﬁ’r otocols, in Mt hods in Mol ecul ar Biol ogy, - Vol . 62,

a P ess, . Toftowa,. N. J
[0089] d| E‘?“besﬁi‘?dbé’gméf‘ﬂtsvéﬁ? el i ?lﬁ%wwafe%d?u 08ias 4
(PNAs), includieg ﬁﬁ&m&hpleﬁ]aﬁw tpulﬁy (SPNIAD eMgﬂnoﬂ@ﬁ)hdkﬁfggm@ @hd SXmeRtiy
t anoet ora ite od us .
PNAs and PC"W‘rslaFeg‘é W“’%&%ﬁﬁ‘ﬁ g%?@?%’?ﬂc efs) qguls Qﬂfﬁﬁ’?@‘ggszoﬁn‘{%‘r
which the bac@bﬁﬁﬁla@,esxﬂbﬁﬁphdéﬂ%@r thatt eOsﬁli gére @Sy theld ®8haz@F mithics that of
Bi osear c Bur,

DN and binds i SRSy RO Stk R0 1GBGRE MO e g Seon e
phosphate backibong Ofkbl@oﬁmldodéﬁ has et tpedliosied 4 lﬂﬂabdﬁy nioi@uikﬁl 18k paltide
Bi.ochem, 53: 323- 356 (.1984 hasphot ri est er
- than a sugar p@ﬁﬁhogﬁstsb Rt Tt B b augine & Y gpeuging base
attached to thibBickiads. Grrzycibackbondis@dfbtOdet ¢fk9#Ming units of N-(2-
aminoethyl)glycine linked through amide bonds. '

analogu
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(phosphotriester nmethod). [0087] Many of the
ol i gonucl eoti des descri bed herein are designed to be
woaoglsment ary to certain portions of other PCT/US2006/042299
ol i gonucl eoti des or nucleic acids such that stable
hybrids can be fornmed between them The stability of
[0090]t hmwmmeNAWH@BN&I% regpléing PRk Ao et hod's
such as ifl ity hiBa Bbifds @ngMVBNA or
ar bound v GERERAEE Ry A ARG TS diy YA S r AR aw et al o
DNA/RNA Biphixes: h[ﬁlad]dl&m &eﬁmly@mée P@b@@)ﬁ (haying aPéVSI‘I’ﬂa 5 Slt Are
Nucl ei ¢ Aci d S 2e & ¢Snamine
other side chaihgarRPEHEche ‘f tillleRr%t%ng 18¢ 2431 ithdrHA6Lkased (@&3@35

'el’ ¢ aci d Bi nding
thus PNAs a%b f@is@nﬁb ﬂagﬂdhmlﬂlymnmme@dgﬂlggDNMﬁ BE{%”%’F ha gmg{ng of a

SIg

| zIng i 21RO hxend:l logisnt@tioe.
PNA Stfand\ﬁ%? Pl\%w ﬁtratng 8&5{&?& qz %g%%gﬁn % omrelﬁgrrbom ments, the
PNAs bind m}ﬁélﬁglaﬂtaddeﬁlm argl dow léﬁﬁrf’élée(h?@ peptide nucleic

[00911 pC ﬁp\b@édres ﬁ%calgl’(l:clfi iy gtgong SEHIOERARMINE peddogoriiléentary

esi gni ng and synt hesi\]éen%ﬂrg
PNAs (pcPﬁﬂg) RGENAS dareped | Th a&dnmmo igpenirigand gytosise 25 c
A f BlelynpclEak bttt a
ot e T, anct o
distinct binBRR &8 rdoﬁBlérﬁtqﬁethswmfws based ¢11 thel Wa@eﬁﬁpgﬁmgg} yn

nucl eic acid stra €, P 8k edgd 48 birtdheith
principle supplsaRie® BY e BHEE rs)ﬁgsteuckg E‘E%%}Ilétgo ol |S onﬁ%l eot | : s.has,
their nature@gem (LB a; Ectowtérhares. lpelkyome berpade WRVAE & Y g}" oo

han a’s 0 ell khaen U.SS.
in the art. ﬁ(gtegj'fugp FygeglaogBF R cgenugﬁta&%mbl %‘PbNﬁb‘ RrdRiell Gee:

I'ng of non naturally occur
pat. Nos. 53830 8en&b2,674, Bj683, 040 kBh33 L, B, R EREH BB%Zqu%ﬁaﬁerem
: construct§d of repeating units of N-(2-

incorporatedBYBIEtRIA) gl yci ne |inked through am de bonds N‘%L
009 FINA @th&%bb&hﬁnt@bﬁhamderﬁNAmeMg npleie peiq W@ ing (Pl’

i y by ARSI Gfane e he
are polypegfy%é p¥ ]pe@p{leﬁ #‘ﬂeaww%asg}dg chlgéle nl){ 35%1 w 1|g glAt -
target nucldiéRL@X ESthisletbadifledt) thﬂtargehmctelmlcgpgﬁb@@d%lgkzksg riple

(h d
stranded cgrsg]\éi@gs ra]@c{?agbﬁ\lg{j er & cs%n%g DAS&Sm s, the®b é)’u&d:sdea papaitle)

I'S not recognlze

" ess than 100 GhBR%ERs,0F a pilldtrets@sienaAte pcﬂwpp]l%af@p@ Pre%? ‘g{ggﬂ?uc eic
acid can ng‘ghﬁ Eﬂa%dlg;nbgqglﬁp té[{%?l g%c%gl%gr %‘ﬂé& W&@&n@&ﬁﬂb gelspeplitid

RNA strand gan
which cor®G# dihic fiflgedd, tither namrgar é¢si&abd Tof ratipnal Qrﬁglieedl}llpgeqpproac es.

oLl entat ! on bhalinghe: sbr mnlahoBN el
Examplespd g SN L ﬂwgm gggi 9
cpinp ank Efaﬂ;ér atof DT (BNAS mqoﬁjgwip&&gadd Coem (g%qgﬁg Pl e
78; Nucl @gﬂgﬁg%é&gﬁ'g% S/zﬂjé“i&zob@ %cgﬁé{&gemdonlzmaﬂwmmm otier

Sl ne carr
polypeptifida)inchidd pa}ybéptldest ettaihedi hystl wad seectiqn él?ﬁt h’é‘d é‘hﬁ’e{‘hg/ﬂﬁ%]elé A

respec

sequenceg o]@]ﬁp)@{eaa siu ]g(a&ame%clﬁ%él& &n%cﬁérb\ﬂtﬁtfadﬂjr IOPID(EE) (Made,

I'nvasi on aseg dos aze
Biotech (m2§ 9(514@ 70 kind thootpmi (Natw\e(m'%}]%q%ﬁ@ &u %p‘gjﬁiqﬁl}gﬁp% e
polypeptg}gsn\%ﬂ}%a} linﬂd {) ?@\Lfl/g oy onml gn hﬁ)r E)Iaﬁrple@ GRINAS meeBag o thehaﬂdnuclear

at ur aI

ribonucl EOpHMi s FRIRNEL) p}:m:d?rNAgc}(;@mnBEP %3;’%5 @@qu%cl é%lds Res

own in the art. For exanpl e, nethods for t he
(2001)2%}?&%4%5'? assenbly of PNAs are wel |l known (Se

[009Rt . MRS plitPo5pS1i08RgnEenB Ahidgye wpbwepigripyas the W%l%gid
binding Igylzglgtplg %gﬁ% %’ht?go ypept:L de%ag%fegtsaﬁd Rddeic Ed Bthding MeRfyRmlaiEctan

be encoded by a single construct, including the polypeptide portion, a linker and the nucleic acid
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[0092] O her enbodi nents of the invention provide

WO 200005®)z aci d bi ndi ng noi eties which are pol pEEPS200€642299
or peptides. The pol ypeptide can be any pol ypeptide
with a hlgh affinity for the target nucleic acid. In

binding mo'iJPy %ﬁl o a@% é:onsttljaﬁ %I?&@x@xtb :}lﬁ ’eS‘S'e& 1n6}ﬁé ]Co?g}xcl%&ﬁ]gctad into

triplestran or si'ng
the cell. Tl@wcommmwn lpo rowved isniroetimdstection Qﬂasmpkaic)ppld pfintest.i s a
ReRtdde, less than 100 amino acids, "or a full length
Nucleic ack %R%g?n The pol ypeptide's afflnlty for the target
[0094ﬂ1 ucTee method df thapresent invuatibrosen ihansadwd ddtect the piegdnce of a single-
onpl.ar _.ran pt.i,des n include
sranded m8e R Blor P RIS ERRTRUIE TG sofirlre g BB ¥ iEBigheg
awommcdWyhﬁmmmumaﬁﬂmmeMEaeangcapﬁanaches Exanples of zinc

Lacl ude fin of Gi-1,. .
10095 | S5 Rl aclfrefcon By By ot Sbyepthins Syvoitingattess
for binding@f the Tikcl¢iPMABLInARL Boiedassokhida-td e QstivdteBisgllt-plypeptid2 0010

tgmen. Eofgshint ugiaepre st S AT e b Roghh it op

 target nuclqﬁ)@icymmob dlﬁglﬂsfmﬁidbldi& doobly-peptéd] ekhe ta@@t atid)€i6l addy cdnrbe

d | ds
detected in glé/a aléZﬁz 6}2 5oe CI%Q bé)g I 4 }gﬂtogﬁ]g nges?nit] gg/glagn (1:s u%(e: to

detect a targdt atddieicidlanine dncghezmlhﬁécﬁ@hﬁpolfzﬁm ifté¥adt tkeptreelan
. .20 20:473-7 nd thro Nat ur e 92
active Pm‘%%%%%”%?“&?ﬁ&@’ifg HSAFERE POk §y 80’5‘8 FVE)‘E%‘(‘?’%&% é‘ewhl ch

polypeptidiencbdt GFRNAmbdifigql @RIesich 55 BGHM of, Gmaﬁlﬂuefesdeﬂ@rbtéﬁs or any

ot TRl R AR LANIE| S0 L QORUSCR SRS
- [0096{ Nutd anbhicelamiaiindn? EhhA8ic 3difi bindidig fnoBdiks b1b@@>9c{?:]> adﬁ@crent

sequences cg)Stht: ﬁ@p ﬁl&%]o &p Lidde c& ghg (?Jlrr’lg?lh elﬁgqliplygm\é %Q?e 1?1%1 rtlel tgr%g’t

sequence agithé fecpal xmplemtamdemfdn@gmwy bigito Bhcthe it g @eqderbzb NG thig
|.e construct,

| ecul e can be en
embodime i 1ol TG Gt DO PO et PR REARALY he
activated splittpblgpeptiacirabiniend ittt ®hen t]fml @éﬂﬁﬁtdddﬁcleﬂ?hm& binGingt r u ct
e ce

- » it be d h
moieties afs Py BRtbY, TrREESEOR D bt fe o g o RS G
provides for detactibi 6f stipteetiahded a0d daublesahiied tags tudddic adirtse F&tsdetecuon of

doutlestrapdi e, s e LD HEPEOL U e B SSUAKES el T

a triplex. S|nglestranded nucl ei c aC|d target or a
rand Ie|c b nera ,
100970y ot assieic St g e 5 lfla%thsnef%
invention, 1ﬁﬂtﬁ1ﬁ§m&1ﬁﬁmﬁmoﬁ @ﬁmb@ﬁc pEde@&]lc arderiraLION&iog RAA. dn one

t ca e any nucleic d whi.c ont )
esmbodimeny, ThAeeeG Rl o Morurts £ \ipit g™ Bric DAERURE R aaptient
This DNA ina;nnh db@lﬁﬁlfﬁ)tryanagslbﬁnu&kedbddg finhle Nagliitaigesdamples of cell

s R BRI ARy B0 AT 8 A1

epithelial cﬂhéﬂoﬁ@ﬂﬁm fé'ihbceﬂa togj@ty dellChreden: 1ﬁlﬁ$sde 6taailnélﬂoy biopsy. Body fluids

. si ngl e-st.randed.. o Stran t nuclelc

include blo§, ARG ABRE NG, SERHRGHEhE BUAREs o e 8 RS

inflammati@ntio dmum tmbddireenehd IDNAGE detdeeed [diresignid the sarsple, Ivmhomt&ny
and .t

t t {
saaiional 5 FRGRF o S PR HOU RrBel roPy bipule e
- fluid using agtdf e npmetoas methbdsttha bfe@tm@aemn(lh@ﬁd/ Towilf beundegedd that the

it GG e ST B BELURE b S reod

fluorescent proteins, or any.other natural or
genetically engineered fluorescent proteins including
CFP, YFP, and RFP.
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wo 200703¢88] 1 n another enbodi ment, the nucl ei ¢ pagjd,QisRNH08
noi eties bind to two adjacent sequences on the target

nucl ei ¢ acid, such that one nucleic acid binding
embodiments, pRBEYNL bi NNA. t¢ be @hectédbyak iHhe pesser iavrdtidnie asesohpy
(c:orrespondmgQ(lSI %0%{ Pce?l Qw%l{g]r{e gf Q?ﬁﬁ‘fr}r‘g‘lﬁ ﬁltg%?tbé{xtl ﬂé bt 9 an ther target

uence, ?ﬁfﬁg nt sequences
[0098] a]heme Enb®lingn ulghargex madel aoti ket bd ﬁnﬂﬁﬁea\fmblht@ eRSBOeat ed

vat e i.t- eptide fragnme to i ter t when
the componenty ?fté ler °°é€§’g 6‘???{? ‘Wﬁég Y ethgd 8? mﬁﬁl“&? P& §‘g fagget
can be used, 1nd‘.1®diﬂgimtatﬂlodshﬂudlx’:yeg@ztte a ahglemn@easm@hd;d ofth & bRUBGEWE
s for detection

the same hybmﬁizaglap éltegt }g%ﬂgggbzﬁ n aﬁg bqn cagig R ymgrapeshgipreastion @’CE{)

ligase chain reaaﬁoxd(iCREeralﬁchIl@Iabemt ﬂﬁpld‘&utbirﬁ(SBtAf)%ﬂﬁ&lphaﬁ gedigted t he
nt er ac

anded probpe
amplification (@@%&(ﬁﬁ I:t%ca'cg{{p 1%@82@#38@ &f lglgtq'“ickﬂ @Pllﬁf@’egﬁ}c%y

[0099] nl!ﬁ%bﬁb EmBSdiler: ACREL ulch WARpIT malnad%xac}ag ardged in
practicing t he present invention, including wthout

[00100] | Mﬂ Roymestreatichogbtynthesizn bk desiret tusldmapidinae WBMA or
Preferred polyn%}lﬁes InBru@86ut %%ijﬁﬁ?e@tto Séﬂlgnatsé Ragt aﬁw’fz}qg{ ég?e?ésg

represents a sanp mc DNA i so roma
Preferably, onepigesiadigh ﬁdﬁﬂYsPODNW %Sﬂu@@s Sherdgch F-Drio minimjze pelymeseur ce
introduced mut@fon@0dy fluid. Non-limting exanples of cell sources
avai lable in clinical practice i'nclude bl ood cells,
[00101] H@@eﬁher@mbpéme@temmng eirelgpmplificatio RCAp tshélo gwherate k| s
f r
single-stranded ﬂl‘g’g‘ltjdéééé gft?dé Ia z e ﬁ)’élcﬁﬁ&fglgess)a;&% Eﬁg%h ﬁJ)A %tsepl lﬁ@ﬁ%ﬂ'c
amplification (Rfg{Ahig an ezseihémabnrpitqaafor géngiating glehnphr capids ¢fi assqrsnesx Ul at es
~ rolling circle Dﬁk &ﬂ?cat%r; ifl v% d lﬂlfig‘i)uyﬂﬁra% ex!t fgL & %&ﬂ cfﬁrh mrlcﬁ'la:ﬁgngﬂg@r

nbodi.ment tecte

(Komberg, A. aslé ke, T- - Q%%Remlﬁgtwadwu Hu Efﬁqnanpwp\iv fY oelatwfeir) Theproduct
consists of tand@xw ﬂ'}ﬂ’(@d @dﬁgs)Qf e %mplérﬂ&t%qh&c@éﬁtﬁﬁféﬁ%gtg R Ege cel |

ource or dy fluid usin umer ous et hods
. method that hag 1}?5? adgpied §<tfa1ﬁ‘?j1&r"ﬁf0| far PNA aawilﬁcarlpn (Hiitel Aprnd $hler Kookyde.

Natl. Acad Sci. m 1§¢599m641u@w£ ARy, @téasad JUSRACH. §2§$ ragk PRy | |

on the nature of the source..

1594; Lizarci, 1,81 i IO RBRES 1 950e HOTRL D 8 PSINA 54880 oot ed
[00102] fm bntH§SndoBditdes:, Mk epiﬁ 95 Fba%ﬁs%b@&lé éong{%n ?@%Fcléc Ra

correspondl ng to equl v enone
binding motif cay begusert ton the ggfetsing éf w efogpid ip @Utger}oquA @memecrrt@mfgmnle
amplification) ahf SnhASIER. 1AY6heh emB&ditlet ahe ﬁfél ld glh(ﬂﬁj% REEON L0
exposure to . the co onents Of e conp ement at i on -
components of the fplit@lypsmtige malepideifagitateipt ﬁeﬁs;fsrn@y af hadetester rateid
molecule in the bREGRL oLBIR p,%dab%segmﬁg%yg hé&%ﬁ%%@%ﬁ fmn&hln&%l%at e a
single stranded nucleic acid wth a multiplicity of
vitro. Also, in @H@ers%dwm Prainpeeip aid bindisg commpaentapl the ficeptdr orplecule

can facilitate thé @a&&mp of @B sﬁ]@—d&@ét&%lébﬁ% &daah&eﬁ%%ds‘@hm tﬁ?&@ence of -
gase hai n reacti on strand | acenment

nueleic acids in MP?QR%ETPISHE% %lgmmphﬁ%w ethads oiss Y inbigh sigoal
anmhﬁGMm“nwmﬁlflcatlon (TMA), Qb-replicase anplification
&g% or rolling circle anplification (RCA).
[00103] 99 teqhﬁl%%ﬁﬁém@??b grarepenbavinE@ERegign waﬂem@tmlahf y the
amplification ta&'e‘@éu%le“(A%b 2 cBﬁBﬂ@& witlh 994’9@] FﬁMlM}%H@E i CYQ can

synt hesi ze the desired nucleic acid e use
dNTPs, ete. alloprcgteapipeel thopyae alag SeiAde] temelawuwﬂapbwﬂpﬂqurmt ed to
displacing the ea?ﬁ&%@é}ﬁé@ gﬁl\/&ﬁing adfdle I%d@@bNWr@fﬁl@t WIBE}?&)%EIQ? by, one
ity polynerase (such as ontech
repeated tandeml—‘IPﬂfE))f‘@lﬁ)o%glﬁﬁlrﬁ sesepisnsener asei ntroduced nut ations.
[00101] In another. enbodinent, rolling circle
anplification (RCA) is used to generate a
10147771.10 23




single-stranded DNA target with a nultiplicity of the
WO 2@aneioby bri di zation sites. Rolling circle ' PCT/US2006/042299
anplification (RCA) is an isothermal process for
generating multiple copies of a sequence. In rolling
I r A Vi V0. :
o0104) ¢ e BEEELL 534 88 0 HOmp TR IPRAITLAES) s
such RCA aighiBelcan be ubed i th@déseﬁzememm [ Simndwsblacdﬁteae&mmg RlSkéwan be
[
facilitated t\ﬁpough the %? c%f a strgl% d?ﬁp%gyxﬁetnt ﬁlgtoé ééchxsas Rghcta ?‘ﬁ gengra ﬁ'pllly lﬁlQ}A
polymerasﬁm cmspafoumtrcbibng ¢1t¢aa:re1ﬂast1dnemﬂle ac&am:e df ef sorandidieplacamentt r o

factor is su@l or e 129@ gﬁdcgs?j%& B}f%)g%xren% we%g)ﬁlgﬁg g‘g&%épblﬁmeras% does

not perfonﬂfalhng\blrcle AeplicaGioe in thSalsenct 996Gich 4 E8tot 587and ﬂ&ﬁl@c:entenizfactdns

useful in REAIIHCIH%%I%%&%OI%%%%%%C%S%{@%Slug“tnbt 6%8%““1 a9 2J2 1r02132 U.S.

67(12): 764@%%{19@3’)1 ,adetnhensmNA-bmding pmpehm (Yejdﬂwbldand wnabrfﬁhet,sﬁ ng

ndi n ed for th
virology Pt BEbA e AR o R A el v
Virology 6@(2):¢11e7 1&@993}5 |Sckalttem)1 Lalnnhn; M(N%EIRAcddnS@ddm an22): 10665-
ei_c .aci t i f S ents
10669 (19&1$§0§1ﬂ%getra1nd?tf ]91% )l/abnélriglp TOteIms (igeCU 15 e]t nilanf)e g{;‘g{) LRER!
270:8910- 89&9$]§9ﬁ)b;layd oeﬂfmhmsm:h%e CSaegplremalen mwmtl:hmru 267:1362948635

(1992)). TR %‘?‘Zﬁﬁ& f ]?olYmeraseQ [ ody Ct Lt foll*ng cnc\ﬁgﬂfghia%on & b%%ﬁtextnlu% by

i
using the pelybmdasmratrollmg1ercﬂnmj>1&ammsagl sigihraglihroge dnsmh@qh anfis aud Xvhe

det Cid.i S t he
Proc. Natl. A t detsmtz%%!f 2(? eCE?JS?and 1181}4?%1%1 grgr%?z\fogﬁ,g?! %3 %he
Examplelphme)nce of nucleic acids in i munoRCA (rolling CI rcle
esul.tj i n high signal

' I t

wﬂlﬂﬂ%lqlﬂl{gﬁ?f’t ﬁ?\/&’%on'ﬂm]rf’ﬁ@i‘&:? aq%n RCA techni ques a

[0010@ ri rmﬁonsmmbanm&nham q@t-polgqﬁgn&rnn@emﬁ @meohaisy binding motifs
vt TR SR 2L U EL S AT, ERTRADE oL,

other embaalithe, emremlem’hcmifanhlh’e bpfdirfge;xotlabmngmmhﬁeo%cofgmm inatea;le
. Wi t
or ncrgenfg b IR S RGeS A DR P OO RP TR

biomoleculzPirgdnsd & ifrgahzpadtit. Idaﬁtﬁ‘eamammft}&secére kvevndyipgtsouslor ATC

. S nce. .10147771.10 2 3[00104] RCA techni ques are
Ordmarysﬂi%‘ll{ﬁf(ﬂgw inthe art, including |inear RCA (LRCA).

Applicatiosny such RCA techni gque can be used in the present

100103 5 b TR Gt g ‘B JG RO G SRR P Spl e R

spht-ﬂuorefs&@éé}froteﬁilﬁ&fhec&& phelt@deein dan bgesre lﬁﬁlreal-amjt iDMAo detection
' an erformroI|

t hat
assays ande?f r%eﬁgi fc‘igtga%t}?%l é)f jomo gtel?réﬂtara&t ogi’lsn%nea's[éﬁttno lé%usgito Ccfjl ectlon
of viral mudeit bcﬁ&d AdodDgentiBes, nmblehhmcpdlm&as(wﬁq DNA etch nede hc1d
t .
T AR N SR N
RNA-RNA)and batero-$DINAARINAI es) hacleioredid mfemtlﬁl’[sslnwi;terﬁlathvelembEZ!l'ﬁ@lents the
ipon S BB POLMITLEPR SEPBERTT st LT

nucleic acid dﬁahﬁ&si alhdl ﬁor E)NA;ezh itlméldntgctpmf sondnucéid adiirimetacticaus, donvexample r

blomolecugcf I‘Pﬁag])? IJQP[lercg es ﬂ%%%{()égaﬁx q @gcug‘eé %‘F}é‘g é"rg ég 94}'%]9 the met&&? SF the

invention ¢dh boliseg Yor Gé’t(aéﬁbh bilpdthogitic ka8 Ijral bRkeadiéckes, immghnicedndarganic
cad. Sci. USA 91(22):10665- 10669

pathogemc(af%ﬂl%\l?mg eﬁ'ﬂf’e stranded DNA bi ndi ng proteins (SSB;
Ri gl er and Romano, J. Biol. Chem
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270: 8910- 8919 (1995)), and calf thynus helicase
WO 20078)5¢¢81 et al., J Biol. Chem 267:13629- 13&8ST/[S2e9M$3299
The ability of a polynerase to carry out rolling
circle replication can be determ ned by using the
ol ' ' iTe
10010821 HEEGARR RS A! ki ki SRR IO bL AR AP Rl
protein comS@m.entmm bpantigdiar, he48tHod9oBhe ianahtipmare direptadito (dal-Bne Pat .
. s t [ C
detetion of ey Su2 alFhoioft dy mplAABA O Bl af AP Bhetgo i
analogues. Jn0dl0BEtheds, siorget replsisdicidandetscted iy its pinding pf)twbemlddmding
i .
moieties whmﬂ ﬁ?eﬁéé%:ci%lea?e? Qvgltgx% glﬁ,gl%glg éng%% gh%gltn| %aﬁc%égﬁgg&cle%c acid
binding 1moet>camjhﬁetargat qygllen}z peig biings thy acpeemd glt-pdlypegtiderin close proximity
and 1mmed1§tg?&gzhtgi§xrbtfﬁ}e a@tn’%g)?otQHC' eic acid analyte binding notif
can a bionolecule, organic nolecule or inorganic
[00109]D| Ipeut enbddiment) e xmnlexemblddbmdmghnonttiwassmag@tto drakytaed
spivpotype R B BTY pFLARR b b RR B o kI B 1 Yo
embodiment) ;hepéyasanngqumc@ rach ahase ynsigh td eatnothdréo d]rotv thqndssomatlon

activated spﬁanso fﬁsde% ?xﬁexlts %ﬁi%g%eﬁ%ﬁ o? 91% agtrlT\J/%%got n eac %och{t edS ent -
nucleic amdé)pidnrtg rhdietms bome frcthe frast micmlcrmide (i[ﬂuis&nmpdldnm@doﬂm éorn
detection of%l%gle%ﬁa&r%& erdf @Lbl% ?tgintd o n c fas dll? r%&}:&%ﬂ of 3Bl

stranded targaty, éreatliestrayded pmohesameﬂacttwﬂhdhe ﬂqumetsedldbcbtargdrewefcnm on of
viral nucleic acids and/or genones, nucleic acid
detection (RNA, DNA etc); nucleic acid hybridization,
[00110]_5 uch aagher lstmbeilmera,dhdmd:lqlﬂ zexd lﬁmding mbiﬂii&s xssbdataditoi then,
~ activated spi(it%&k:%dl b el?ingam rt]su% renllc(l:ema %clid OP% A o?geﬁs Sa'ﬂc? f)i?lﬁ % the same
sequence ongl sirgtersdtanded targdd owhlqsremu_s ,fomhr@ atpbliet.- nohiy palpndhrd@t the
| n

activated spfpy{o?)%lé%?dte(} F]&’IQH%S agg \%/]}he(égﬁlegr?agsoglgl’fegiggel gciul Bl%gm% Enf)yﬁes
are bound tat thetargeh hllgwingasskmbdy of tbmcomfplqmmntatiemmmpdﬁxac i d .

[0011 1]I ntPe I %gatmlg) ﬁfg p;e;s)%l} 1néfﬁnqgm FEX CF rectn? 0 meLtlllIloﬁds for %eegkarf tlgxg prot%' s
compl ementaﬂnfm atanedlag fthetdmehqdm vitht ingentioa arcligrecisatd rdabtimd détedtion oh
target analytes 119:%1d1ng er]llho ec%%éj lopg%n1\él g)rec%ll%ér ag 1noerca21%:cﬁsdlecu[]e ij%dvgil %? and
fragments oxsmcthboélms dubrawé nﬁlsuchuix@qu egagtt anaiyte mdewnted by {4 amalyteed. t O

binding motlg? &Fx%ﬁj &Ie agsocn%tﬁ(? witly St ?(%qlv%te(ﬁ.rg&llp ‘]%1]&1? Rads O erel SR 5316}11:8111 %he

triplex.

PAvent i on are
motifs to the targeigmblyteibnegsdhe w6 vitabspbf-pdlgregiades muddse poxmoiycnd immediate
formation oﬂﬁé ?Wk §tei Jdncluding DNA and RNA targets, as well as
acid anal ogues. In such nethods, a target
[00112] n u dh @ |paxt1a1da1cbmb@d1dmmemb erd:tHo;ls ofttise fivesanti lmxgantﬁlfn datlbé eded to
I epassog
detect the prgse{xce ogta é S p cl:r{?olc act c?i%ntexiest dn Vil Wﬁgcrags y gtg%ciM ,nlag and
compositions uf:ﬂhslmveammhrdndlmduemg) the petiés d¢tect1bin ef taraetgxablem lamldemcl
aci.d _bri ctivated.s hn cl

target analytﬁs syenih th)t; Tese Ige ofk noa—target cl)ercgfmg tth e%/pp ftﬁ:ular %Fle\/ fhifed 2 ©
the developlm‘rmbﬁsensm‘{e@ﬁd ﬁﬂ]able parobﬂbasedrlmudidmrml asslatfﬁede@lgmddeo enayzk for

point mutatigl%rn?ritrrell%bpode?egttm%s a{ 3 anﬁ@%ﬁS The 8ttﬂ$dsalt% sl 8‘1’“&0 81}]1{3113 of this
invention arg dspmfuéﬁ)r (11 dt:thelohmugﬂttatwmmk ela@sa(olf drgarismg (higo-organisms),
viruses, flménp(ﬁgen? 1 1 ase a?ladcglactoﬁg mrgs quences -are cl ose enough to |

SOCl all on
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activated split-polypeptide fragnents and assenbly of
the active protein when each associ ated nucleic acid
woizedioagoroi et i es bound to the target nucl ei ¢ BCTAIS2006/042299
This enbodi nment prOV|des for detection of
sin estra ded bl e-strand 86br 0488 1aGarcet
[00113]¢; g onggpbo ’é‘leﬁteﬁﬁeé?ﬁes 11‘8’8?}Eﬂné’r0vfd§gﬁgtgg tar get s%a he
nucleic acﬁ'n{‘%%aﬁ‘lpﬁt ERA gﬁge ﬁkﬁ&iefoflnﬂﬁ-&rrmkeq\t\frtcbﬁ malfzglveg I
doubl e- st rande ar rma.tr n
embodimepinthe Fﬂé’Fntéﬁl?’tBEPd?dﬁ%&’l‘ m%ﬁﬂgs ﬁﬁ?&éﬁ“}?atar %}Bhﬁgtglf ng #%)I eties
[0011{]S S O oe® BngoRarlt A eAGH theaigticb iht npoif ipeptivattd split-

t |
polypeptditaTde e R oL R B RIoR G LS S G

1nteract1on@ U6 i Gin @&bSHiméRR It Resedt 1hﬁdnﬂbrepﬁ‘ov1ﬂﬁ rﬂldthods ﬁ]ﬂiﬁab‘tlme nt
he activated split-pol

L
UL AR TR T B S T
moieties c@%ﬁ% AU e bRivhiae sﬁli@-bgl%eptlaé ﬁ@ﬁMnrf'gagﬂLBﬁe rﬁryxamﬂpl@ hegalized
| 'ement ati on conpl ex. exagple e
heating (apdeserihgt inj Iﬁ%‘@ﬁtﬁ%ﬁfcﬂ’sﬁt gl ]@&‘F%d O‘rlé %Eﬁ] f0asY ?Bd 2 Pehrglﬁ
1ncorporat'é@§¥1re¥éré'ﬁ€e AR ARy FRIPbaredoalchaite the f&oxpﬁlrdllgmhbpt}de’s Hlaus
of the invention are d}mﬁ,ql% Slén%ane&r ﬂ%  ence.

dissociatingetheastivaed S@Ft’ltobfp@@fdeéﬁginﬂt%@d 5 i ool ecul es,

The actlve?&ﬁgﬁﬂ &)lﬁ@}!)tﬁi@é%ﬁ& R8Rnt 1ﬂ%ﬁ@1’ﬁr€ uﬂtb}leéﬁ: thllagpon disassedijtion of.
nment’s or netabolites

ereof . In

the oligonpeleqjides, gﬁgptyzp @rqtein gamediately Hﬁ@;sqnebges élﬁd f1§1%ali] 1sr£§wgt9rgt%d Ift
embodlmé'ﬁ‘ig\ﬂge?e t‘ﬂ?é hp(?&%pﬁ&&f%‘ghﬁht@ dre\&plﬁtlfﬂbm&gctemm fesggments, the

S | 0] epti aes rel ndj, n
ﬂuorescech ist 1}11@1%@13 Eréluergh%ﬂ (g;tagle orpted in rfﬁ ém‘g C\¥1 1’%{21%18 aglla%ymﬁiatl&
Furthenn&@ lthd spﬁpﬂ)(ﬂﬁ?ﬂtdﬁﬁjﬁ‘é alsfusib@sia tat ﬂ)&ilcm'd‘dyo eeredsdcinteefdéibipied by
i e v SR Sh S b Bl M
1mmed1até19¥@&tdbﬁ§he@an be used to detect t he presence of a

target nucleic acid of interest in vitro. Because the

(001155t haflSuselok ihs prsch: HORPES i this Rsbafimtrh blovisfoerrtitosifiseely
directed to tlle

f det ect
conduct agé regerd apeglis fgp@getnsoggéflpvlts % Qer% 5 g H)'k? %1 -q gc?rﬁ%géenqgﬂ&l laG1lows
for real tith@ B{)ﬁ(ﬁf W8faliARbesUuESic afclhQYbraiiﬁtlpladf\Ient&lﬂuahftrythV\eieﬂlOdS of the

suited for the devel opnent sens i
1nvent10nmn@%@sc5§gg1§g| oﬁlﬁgﬁx}t§ gﬁlflég}twph%rgé%ote féytbn\c/hrz]%tg)%%(r)ﬁ/g% llg%)%lg with

nucleic adi@k H?faizﬁttloﬂ'&ﬁélﬂigle%iﬁs Forr exﬁlﬁblle,abd: e déioﬁ&atcd)spllbfmlmw
ana tes

kit
protein nqo}ﬁglélﬁ enddey ag}Vétege R %Hglgf(iﬂn H?%t?ipl 9% ec gf‘ t%lg RSk cgrhﬁesused
for rapid GdRAhE bRdehRB oPdgetd aflhyzﬁlnﬁelﬁfre Wﬂlghly‘hngmlon or hybrldlzatlon cycling
(m cro-organi sns V|r f.un
events. Aj§ g Sgprlipyting OE SR n@F fqe S %fft}ns geenrtlgrsl, ?an[gt)%gﬁ% Bt? ?elp&}df}é shc:éeen
for specifiRRBItE® Eiﬁclm& ﬁtﬁd premeat such vemntisase poiciadds RAhBRYNAf or

shRNA, %nﬁgllAg fet:ggaglﬁ éag(ﬂat gf)lﬁﬂg)gc%ngolé?c ora (%ev%nt the Brivh F}HR stch n%iﬁfbrﬂl Huclelc

equences.
acids. In %Lc‘h%ﬁ BRbbdBert el sramileculeh éhai dweaﬂelh&brlc}magvm b]@geqndhe binding

ods for isolati a targ n q d
moieties Pﬁ@%ﬁtﬂ"j‘ W}&h@j‘? H%lrvatlei&ﬁgl? lﬂg?]resce rot?n ?elrslyltsﬁré laxlpzﬁc%g ey I’r] chrease
active prBt@f?l stbpél, Wheréab egedtstpronadting hg’qaidlﬁapmi lgﬁpeq@n itdirfding moieties result

real -tinme assessnent of nucleic -acid hybridization and
1n1n°reaffi§1ra°%‘ée§’é‘3??1ﬂ§‘g’i‘ﬂicl eic acid interactions. In such an

enbodi ment r n enti.an_pr
R B e B A e LS e
nucleic #lds 98 ?él'ﬁécﬁ&ﬁﬂo&ﬁﬁ:nﬂ; ’fhatmeﬂﬁ)ﬂy ef th@prmenﬂ m!mltmzlecab ibatsed gor
noi eti es conj ygat
1Um“mdﬁﬁéﬁéﬂﬁm?wgék§ﬂ? a@&ﬁ éo& |ze %ﬁ §¥&&R£hg%w
described i n Hamad- Schlfferl| et aI Nat ur e, voI
415, 10 January 2002, herein
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i ncorporated by reference inits entirety) may be used
to denature the bound oligonucl eoti des, thus
wdizemsimei ng the activated split-pol ypeptide PCagsent842299
and shuttlng of f signal and/or fluorescence. The
act | vat ed. sp ion
useofthe g g PP ERER R S ETad a3y N R
example, t6idegtifp lactdrg@ nides acid hbmamsu iv e perrudstien pf ‘?thﬁﬁ@@llil-@f@ gucleic

acids. In tgﬁ gplE cﬁlﬂeént etgﬁ: %?g%t el I cids §r tﬂ?ﬁhl‘t ﬁé%e%gder &ﬂe&ﬂ@&%&‘ﬂ?&%ﬁ
invention 52[11|Uehsefd|11t,l@foemdlewhmh ﬂre&gmtta@ad bh whatpyes psansaneoavendent, to
i ately nched or r th
e RS0 o SHERENE0 AUBL Skt
species, sutR b done@ypeE polides biatogicall o otherviigguibaty sgrquqtgtattqwﬁl sgifl PEREEPT
ATCtoa ﬁﬂ?lﬂéwa ?g%slttggagéhta%? P]etechox% etqa&%mly eh&'lﬁ@& b%u&:ﬁ bS/ P(ﬁhng

've proteln signal
cudemmﬂ%&ﬁ@hﬁmﬁh&@ﬁﬁ&@ém@%hem&mhmnedlately re- establlshed

[001 1&11’00%‘&4‘?@?4& %qlﬂl:g gl{}agtfrart%slﬂg lrée ent gfctﬂé %vérﬁ]loﬁ | Sinclude any

Clent y con uct and
- solid matdrfalCt@ Rxﬂﬁldh%ﬁF&lquIeét[cﬁmaﬁ&E lcmuﬁeda%mymludh@m@temh wilbhse
on- of

i s requi d and R
wryamica e PSSR RIS et gelyobbBhene
polymeth&YRAE, %olyEtH?l%JiB? polyéthgersmixidediasg polysibicatesyeahcabanatesalsilen.

: screenln ent | nt.e
g e o S R BGRB8 PEAIRL B,
polyorthogégif 33&1@3@51@@@@ |cblmgele\gbmsaﬁunﬁgiwcwxan@p@mmlh@a;;d@e?@d
satesivsiget gaveg Spped Frogpacuufrgih & (oHipEE Lt fes
fibers, wdv@NﬁEHrd mp&ﬁﬁbl}b&ru@adclkmdmplophrm@al A prefierrediore fir g golisk

f or
~ state subspfgts a5 acﬁl‘?éflg‘%r?r gi}g‘{f? dls\i\{l é%otr )t%%ﬁé ﬁl'e E%%ﬂ No@well dish). F

|n1t|ng or
addltlona%ﬁﬂgﬂn&nts; dJee thoed da@dfbed)fn {.RiBat.iINovBBI4.&33- can be used to

rapi dly screen fa oLy nyel el
[001]§éq u é/llpél@g o§ molgézagl oélﬁg%lc%atﬁgéocsrog% gt% s%s&at@é:ér we
establish&il @&@on@i&&&ﬂéﬁ indRINAL g a&lﬁﬁss p?oimé ard cagaemwrvm,@hr;gt Qﬂ‘l‘ﬁ]le@to
reven t he acti suc Ko

substrate%llésilr}gsestalr 15 eé]lf@le};ﬂg n exgtl%% Por e ampae o igl% gl?t 130 xS }SJS are £ at
describedi0FeBR%Lall) Pﬂfcl mﬂz atcacb Smb@BMé(n 1}5@@2{502@«1 ﬂgﬁ)mg, mfg@g
associ ated wi t at Lj b1, Nucl

method b0 ppa Rt aff R AR o b BERER L

ACldS RPIMOIs@EASMSQMEM). wher eas agents pronoting hybridization

bet ween the b sul t
0015; | Vo o oGP s T vt
quantlﬁcﬁt% dﬂﬁérﬁﬁiéieﬁ: &R unbigtesl I dndtier emlﬁalimdnlt pitheinaiention prosidesier -

nucl ei ¢ aci d t ed e
the use oé}rhe fq%btnﬁ{a %@gﬂ'{ O?Wé‘]?ﬁl{ g?]nat 29 SBOT ?o 'alyleta] & kL hads

an be use r "1 nmunoRCA and
example] tF ARGy Bégdteiidael sf 1niefbstan abhmﬂatlembﬁdhmnm tagget arpgdytes. In this

I nvention pro r theuse. of. t T QLRI e
T e e S
present iMVehfiéh cafrBE uRd angpfoem id ‘@hlbldﬁiﬂi aré ytteahetdabygwhatmgztmeqné isaci d

of interest | at .,on tahget £
comrief S "G 06T HILH) S BHBO ERD R LA Be0 o oL
molecul@&pddfes,Qlichi @oxﬁ@iypé eﬂqmﬂ}ymﬂml@gcahmi ctlmmvige, difat sdees B atgghgaid

i nventi on .can he use

primer op A éq\]%g)hd ng}\m 5P g%tg acrl}gate detectlon oﬂhg\gﬂag&% lbﬁg%r(ﬁﬁged by

ans I's conveni to so
rolling cIrM@ GmﬁlfﬁoStﬁHd ﬁlnglﬂl&pﬁdsthods Af thaoiertiot. t o such suppor t s can
means of so

ci es, e
10018 pe” erorgrysmsien SRoTasTCs Bl e SAT oo
polypepﬁ& At RS dingy deretionuf sgetifictnaclaic sal sajusngppiprvitrosB as -
to facilitate detection of tandem sequence DNA

produced by rolling circle anplification using the
nmet hods of the invention.27



wo 2001392 7] Such solid-state substrates usef ulpcitRisb&iR/042299
net hods of the invention can include any solid

mat erial to which oligonucl eotides can be coupl ed.
This includes materials such as acryl am de, cell ul ose,
particular therpiretsemdmflehtwln@ﬁews fgt&sseal-ﬁmb yatyior Dgenp auyagibiry | ene vi nyl

polymorphisrB %Fﬁ rdgl gty B <f) {}8\?@5{\ é’??gg%%gr ségq,%ferd? lggltgt,ee’d from an indi\;idual

and DNA anddai FSNA isl et ’I}hehmteamlb of b passent i fdn6ion isfdesifica 6RIMBIGRS ,

split ﬂuorescs%% %’%peﬁrb% :blglllrngg{)] Plgg%glg éamdgs dﬁ% anh %‘E‘fflbcefg{ the artlgu%r%u?altfog
polymorphisipot ghefratfuplohe mnryatgeo deedt| Agenativellyycamaot rﬁ&l@iu]/e@ afgbead

ci ds. dstate substrates can have, an
whereby mar QoY By PRI 4o RIS P R O torn o o D od et e
, ohgonucleohb@tattdtcesd todhédpﬁﬁﬂuofrds&!hf ProteiMd u&r&oﬁlphﬁléﬁtaryﬁbxadﬂaﬂother and

rtic s an cr icles. refer ed
thus the basefigiy MkkterBE Ui Snd o B EnR SRR RNALS 5 oo S o1 &
molecule(s). i the @ittividas] hda; thh pirtianarexadiph er pdlitRorphiamdan il Qampee klith

thespti BuorfgB Fioidegle o e Hhies Bis” EESIEEN. So ROt BN A mndiigas

RNA is amplffied phicmo binkdczaith the ﬂoéreﬁleﬂé)tlgﬁdlﬁd:ﬁ]ge Q’tais dsq&rticm}‘aﬂp detla] 3t @t e
: subst r.at i i gonucl eoti des,
detction of I AAPEYE B SDEEVAIMHEHUTTT G BFB%%’?PG'S‘;% be

allows for sersoivp Heettibas &lhsthe atuﬁsdm@ iof guceesbah) detsdried coupl i ng

hods.. For sui t abl chmsnt nmet hods are
100121) GolodR e )erabBe gl b pie 5 RELOE dRcsi 0SB hosEin
in vitro. In or® Efnbodiheh 0B2mbRAGe (kA A entibn R @kddad damdt Qpbr&énce of

petogen el 0 AR Sh B F A TEbh ol R o et b b R o
of pathogen aA@oEphBHeavkfble(c kR4 Xn al{eﬁﬁﬂ;ﬂe&}mﬂoﬂmﬁbﬁ@l the morplle 8 tRENt |,

cul of the Lnventi n ca used
ivention o i Selo it fis Rreafnon oSBT B Haf APAGARTAA Rt o ptction
with a pathogan @hé ﬁa’th@ﬁbaﬁl erntruoinfdchien, lﬁﬁl‘gﬁﬁfebtﬂﬁh Pdcoibiafechddl pardific

the.rea te CcoO enentati.on to scr.een
infection and ]oiz'nFr 18{e{;téopa glfeag??aﬁlwsgg ga‘nﬁyegflﬁ,t@ fl;%b? grun Ynélses cgmprising
of Herpes smlpimwtrué typtﬁl ﬂﬁﬁg:@tsm@ftmlvymetypéa I(mtcﬁii@shvm Eps}&@rthxat/ir@s[l
Vancella—zos%r vi srﬁ e es yi ?In 1%/ €s n e € di msg the
ndtn rrr‘ro“t ¥p %Y aha ?Ft‘% 8’6% P&t ?TB e
Variola v1rus,§\pds1cu1am¢nqumpwr®eanmhas:AIveus) Hepdmes Brme Hepatitlg ehsmru@,n

in for n _which are t
Hepatitis D vif Fe""‘“krjssﬁnﬁlé“ﬁsl‘ﬁ%"‘éon\/ ShPERES B AR %te‘ ‘2‘%6“% ‘im%}é
Measles v1russB<pjp®natV1rus°H.umalh Hmﬂbnmmmukdspm«w oyricgtiad Jitud) Admovma ns
o I ©5 uch as
Coxsackie vng% |D§?§§%Vﬂg gfﬁlli% 3 vu'ﬁsp g?ho(\)/ S % gi v1ruts%§ctus gaergc{/%%aSwEu S
Yellow fever girgsaEbplsaiud, Yarbumgrviros, IAéEé:fdver \arus,d?lastdmsﬂqpplo Encepbaliis t 0
L e f n te rQ b

virus,Tapancse B B S8 E P B RIS P B REHES N Y e
Nile virus, Riftri{a8ent ﬁemll Vlr{ISOEQIZQ)}usAm &oheirus BrpRmtz{vamst C iindbih vires| tSirofen t he

. ' > l . t PR | d
hmmunodefic@ SR, thBUETTcbE PSSl SR RURT B Spmien
Enmunodeficgaéydvine dlvenc &smunndeficiermy virapapel and HumanHempmedeiniency
virus tvpe-2. | NVention allows for the real-time detection of gene

ype-
nmut ati ons, pol ynor phi sns, or aberrations in an
[00122] | ri@l¢twt1dmaﬂtarg¢\ nbclenlc(agdoaiargamaly&s By akwbat&fhl fordm an
u d. DNA, ar extr he
detection of b%@?na an?i 1§<a 1en B? égg\ﬁ TaBes nven g %eug Plé)duc ggsqnﬁlat
care productsjdagy §1p>ldludts o‘rleuuroem@e:nlt sampbl; ebraferrad txoemgestimlude soda, bottled
Li c..faor th art I ar

water, fruit Ju% b%? : oﬁ]e %Pltl u%? ro 5 r%s(% Iysé OP%C{\iVIg be 8art1cu a usehx?]g to

detect. Al ter nat | veI y, a pooI of nol ecul es may be used

wher eby many nut ati ons, pol ynor phi snms, or aberrations

may be detected. In t?8 s enbodi nent, the



ol i gonucl eoti des attached to the split fluorescent
WO 20505182 ns are conpl enentary for each ot her BRIUSRWS/ 041389
baseline is fluorescence. The individual DNA and/ or
RNA is then contacted to said nolecule(s). If the
the analysis pfyewvnagerals, praigpntchiepiodircty @ praesseritsad foamnafiacture or store food,
beverages, %@r%@%&%@% }‘Jdu gkrs&%ppagé 83(;40% daﬁx{}%gogg%té be envxronmental
samples.  Preferably, the indivi dual s DNA and/or RNA is

00123]51”&11 azflc}tﬁeq %écf%nbo&me%"l i mv Orbi}g:f%ﬁﬁu’ﬁgﬁ’r? 18 agtlvatedtsPlgh

t'ec
fluorescent mvﬂypsptr@s frmac b%mﬁbletbprp@inwlmhﬂmnﬁhs a dfscdmﬁmms epltope which
The. & tnDecuIeaIJ ‘
may be detc B KITRE RS Rod) R B R T S5 RyB s otope on
the assemblefd] m@jclemtswt thel earedte'pmrpe fpO:8d2 &1 eitter mﬂﬁldaﬂ‘qmtjrpmde Otbdwich

f
example of M%cﬁ%tlflrlu%us el%rh)%e 1§ 10U H)%lgéj in o!)2n o%z-{rj% O’g}? tgeer{% }géno%qs% %ﬁﬁeéec'%ﬂr

proteins for mbaequmt detedtion by anthbck; knsed irt the getsexditas ﬁdmamm‘detsemﬁ eThdse
hogen nucI uences, and/ or on.in
and other sual J eg%ve%l can fea laee nr‘]x%(gesbygké eSO g{ﬂ)r magy SIS %éba&ad upon |
well known pahrh@xge rancamideoq:d foadnhibgkis thrt edcegrizealsd adserﬂbﬂbdéplrdtﬁn bﬁhenher
protein frag?éﬁ?é’rg ‘{,lt s, the nol écul e of the invention can-be used
0 the presence of an non-nucleic acid anal yte

[00124] as Iae raegau htclof adiddaedt blimwnofigia. phd ﬂa@amcleﬂheldmaﬁ kogen
infection, fungi inf terial

DA or RNEATRO B Ml B i s B st ™ miobe iphe

[00125] d| Sﬁe&mbokﬁnfehsﬂﬁtzﬁ‘@’ﬂ nmms@dl&@ttagetfah@ptbas s@é@ﬁtpfoﬂi .

Ses corrpr es Si l ex viru
genetically b’ggfl I9gasg | ﬁﬁﬁ}é&‘fﬁ'{(}?&&g@%g tion t@lg @aé]iy(l}%siea E}g;gap se. Sald
~ diseases can Eﬁ;%xeaxmnﬁa,r beta/ FHhulssseﬁcﬁa[ $iclat tal-anosier F aﬁtdruﬁLelﬂitﬁ[TBn
sencieally-85 BERar Y (% B SRAFRIGHS VBER atiay e Prd 0t he
BRC-1 and B-]lﬁbatfd)lthreast/\:amer sisceptile gt it yes afthver BiBodidrie, aﬁdldtd:ds C
r us

 chromosoma | f ov i Wklﬁegmve&%’ageﬁ é\l/fe}‘adgn folpﬁ?egﬁtg ﬁ?ﬁ & ﬁe\é%ty ﬂOﬂq”i’??tF%é)ﬁ za

cnmemvestlgatrdns B. I\/Easl es virus, Polyomavirus, Human

rato S yti viru
001261 o8 B 5 R s SHRE Tt onenoss
microorganism, [Al]ltSmaiFP&[ly, eheitiirge nucﬁaabacﬁ&oﬁ/chrfgbté‘analﬁﬁld& Eﬂf&@ﬁﬁrﬂél rus,
v, G L B R T P o B35
the target nudeip acié sendiatiepbithé presenasi of dd pdhogeh OB rooRRRPhal fhti S
virus, Mirray Valley fever virus, West N le virus, -
Rft Vall ey fever virus, Rotavirus A Rotavirus B.

[00127] Rotmpatiothds erfhodBhdnd lﬂie’:‘préébr[t iSvent@inPr@nded RGOS fof ﬂ@&ﬁﬁg
Leukem a virus it avi r us,

s Syt TS TS OE W2, LYpEe L Tl oLl

at least a firsl proienodgibd ©iadhaynoldchldand y &ﬁorﬁi prébraolplédRd a second molecule;

oneciie VREEH S SRE LR L LES2 L OU2EL B LD, O

probes are 1nuzw The kiralsblrempite e@@erﬂﬁ’buﬁﬁbl@ﬁ@ tphirdg aﬁtﬂoﬂéfé&ilngIx@S in

present or a'xr{g)gﬁtgdé ﬁagge\{ g{ﬁ}%g %{ub%rﬁ%rgé an ?}rn{gis%%tfu g‘?g reggents%or dseiectmg :
the present aigthMtiafronnreifitaadet SEMgl 5 anBPoefagier ﬁﬂlykb&)aﬁ (rRpEas eﬂz@ﬁ‘aﬁtﬂﬂﬁtwﬁy
ter, fruit i quor

reagntsor of S oa{ e A€ on 1 Frbiet i R S oR pin R, SwebSHe

may optionalfydndlid thenhyeaisseqired ﬁv\pdiﬁ)hﬁllhg RIC\, re@livhy) BRA hs DNAO duct s

rocesses ed t cture or.store fo :
potymerase, B OBORGRERE Sorb B e tife Srhnar res S0 ety the
care products, dairy products or enV|ronnentaI
sanples. . [00123] In another related enbodi ment of
the invention, the asgeénbly of the activated
splitfluorescent

sample. -



o 79185 peptides form an assenbl ed protein Whipgh %9563l
WO 200 (l)ﬁscontl nuous epitope, which nay be det ected(? % use9

of an anti body which specifically recognizes the
di scontinuous epitope on the assenbl ed protein but not
kit may also mhledqa‘anmixsaiolmmlmi,denpfee@awDNdmr&NAhégastsnwismmhma| '
e Captinu
endonucleasd) %:%Ps% gtd;ﬁsgﬁ tasl) m&%@gg@% ﬁ?\/us%ﬂgfggse g neiagelg gd
antibodies thaj enmlsfeDI&é pdlafme@semctlptno tRieseompenesig by u«em:tmede tsedhitas ONn

. .y iy nod tect] gn.
'v1als.‘ The kx{%%neaggfsg gtgﬁxdgﬁggg;\tss %&%Z}f g?rlfo\lc;ﬂ’ehgl gsztn}ree Be co?}gg |
reactions, as Wil astisstipetions P poifnabangiuntsrof reafénts|to bemseth & aaglt/enha@edn cHpda

a , ant | bodi es
e

[00128] pr I‘.mtaﬁotherferrﬁgdmnnt tha nieth®dgatithe 1[1@:@&&14<}an'5h eseﬁa"bzgﬁditem
compl nuce ei ¢ can man or|

plsncts i Bl B e oy T s S 0 e
exemplary noadlndtim@axaﬂnﬁefpraemlcmnﬁleinelﬁtatmn oﬁcompm‘mimtdry geitlpdlgpeptisol i d

e ta t nucleic
tagments wS AR it el PR e SRR i St LR B P
of one target ingdadchedi witl dadlitate proseis (raqildnientation ofa)np G S}ﬂﬁ @btypqmdé 0 a
fragment panggrﬂl?e tkﬁ?}g‘ eseéce?og%r_? eq' I’tasf § zvml %c ?ége a{?tglg ?érl%P e rg?ﬁog 08 fugﬁer
pair of actwaﬁé snIMperpdpedeﬁérgmegﬁmewIm@i ihy dﬁfﬁ&ﬁd&cdvspra&ﬁ&nﬂ Id&ectable
signal. In sucﬁ Xf? éml?oéme?l{ ?r%k%lel(lgﬁ': el Cr%ét; cr:a%l atr eg% d’jl %xgﬁlfgaélfousgz In
alternative en@lqémept pitmbltanegus dleimct}t&tof sangt tmeﬂeuemm;:hudeaStRNA amd BNAdan
. . ' ves i elation,.t
v mire SISO PRI ol B 5PHCAE Ly o Ay
non-nucleic afid wadytegran b@dﬁtecfddcsmaqan%hdy bau@@f a snlxﬂpahypepalde ﬂagment
0 oge
comprising s&e@l&'rg g%a}}ggﬁhéﬂﬁm%?{g Ql%h ?}P grgl{)od n%ngw&flgbg %%ac{] us%fulgt(‘:or q
exarople, in agsessing thyatresenva oy the lezyalrpf lrerd thmmra avalyte wlucb aaitehiteim the
symptoms of i"og %‘%ﬁ’a AN 23 'dIsgaSQ iR c?é?&s Sfum%ﬁel n hybridization of
t eco enent ati on nol ecu estothetarget nucl ei ¢
[00129] acind rélsted erfiodatdny ¢heofltiple ptas@npienehtagon hingspliogen or
fluorescent prm n_glrfga%ﬁmgﬂ?fr&?h f&rérnl? ﬁuﬁ?’r?s@g t rote{ng)sco)%xz 71']?318‘6:5] mgocf(rtﬂ%t the
methods of thg mwmwh@nﬁhredemmmgmmé 1®ntd“semmof apmtiﬁmrtaxaetmudmc of a
npl e. The
among a varle{?a&g) Bler E%?tivglgﬁtacﬂﬁ rgnt%ﬁclg@%«g ,cfe&a( e\bée Ceé ﬁlpﬁe%%t o a
Biotechnology,i206%; 2111@39&56@;1 Teerpiredi, 30@6@ &éﬁ%}ﬁﬁr Hbeet ebBptedPtoeim second
Interactions (IF]@E ana\'ﬁeéﬁlmﬁls} p%ggﬁtar%m ox@gor)? Bresh. 2005 herein
I'zati on sequé nce I'n arget nucleic ac
incorporated. b?rrek@ngﬁjnyts enti@y)por obes are in vials. The Ki ts aI SO
conpri se reagents suitable for capturing and/or
detecting the present or anount of target nucleic acid
DEFINITIONSr target analyte in a sanple. The reagents for
d / nt of tar cleic
 Tomnsnl A e bR SR PR e BB B SR 7 ©
intended to haaeth'e\fﬂtwnrgemgemgss or an antibody specific f or t he
assenbl ed protein. The anti body can be | abel ed. Such
[00131] kil termy'refpidingvafetsyto ihedbidibe of the disgapedpsotdin gqoleces f or

produced in ﬂ@%;;mﬁl%gg, Eﬁ@{m{&ﬁg} hE guée%rﬁenasﬁona LB HIEASE, DNA
procedure is a&e@m thoamind exd sedesrbe eftha: pxbasphaﬂ \esu-krmflmthm sﬂeldysmﬁde

bonds are fdrrh&ﬁh c$ J@os%%ﬁeﬂ&mgﬁldl Irgclééersg}glt a?loxaﬁtt chsu?ﬁde bonds

in a protein, therrtip nmine a@é@nah@v@?asecm\re@man nmmsemnfdmamnm al
transferases, vari ous buffers and reagents, and

30



“K)ﬂmgﬁi%bodles that inhibit DNA pol ynerase act%ah§%@0%¢§§%

Uhents are in cont ai ners, such as vial
may al so i nclude reagents necessary for perform ng
.positive and negative control reactions, as well as

© [00132]i ngihe ueihi“preformedytas n®d harbuefes (©in deadyeBintkdconfognatds énd
in a given reactiagn gan. b eadily determn by the
struoture. T forfy pergiier SERRBAT A IbRE BERBRTS coBrompthenghfiFent
chromophorélihstak aussery §r@pdiR@]jonlof flacredchee. £ platinseihombghereieinhgds
. f of .the jnven iog can ?e #.ed.forcprotein' :
active contoligigh FREG BT PO UL PP ‘S‘F@loﬂ (RPEPRe VY targets or
mul.tiple anal ytes sinultaneously. As an exenplary
1001331 o e P Sl e GiiisT reers foGPE Pot o SioEt IR EIToA1 SSHS, or
nucleic acid GRMPhIETER] BNA GRINA fr@herReftdedEin b hagee adid ovddhgfuchave
. g&soc%ated di fferent nucleic ?CI binding notifs, For
polynucleotide grpding ap gene s BUGIFTE e TS Wi obargeaidnyRIcE PemprispLhe | |
coding regioh & istdhtaaioBppytidt.ah BddHHDh BHRRICRbIR BT end8 a d&ulavRy
. §%I|t- okége tide frqggfnt pair, while the presence of
 element such gg aproupotersgy g pnsgRition fEhpomator, oF mak prspds 4PeFHOPIEREN L i on
polypeptide Gfprétsih/Wth pail secretbryadinhMRMRR o8 P firktdal et i de
fragments, resulting in a different active protein and

[00134] deteGiaAbdtRIe'Sis @ Adhoméring UCpAPmSIERAEIERIRAY, subfdstiiNA 6r
cid tar s can be detected sinultaneously.

_nucl ei
RNA, and is 2%%9%'@@?%%%@%&6%% QF Togiqties: Sigak PhospiBtuadqueigetason

(Blackburn, Bif, lp%gwgeri;hbb@tl cﬁialﬁulﬁ_@}i, @lﬁcleo‘ﬁid@sﬁr@&s%@d’h@ aBPNRAsean I"lth@e -
. moni t ore real -tine protein co enentation: |ln_an

pairs". The gt oy S TRATC P eSS e BAp 1A FSREALOY BPel 3D d

cytosine (C),anathyhfis (ChbeabBe BRtrekhSOndhdRihdRAADH Shbik ods Buchiic &id

s s SRR S BSTRAN SRS 10 SRl el vt

~ phosphate. IPBINRAI 00 RATA, Yhe Hmse léchtidz lnfo@ﬁm&l( aﬂmihﬂﬁed UylbhapE&H&ten Unkapes, )

: esence, or  the | evel of npre than one_ anal yte [
whereasusel BB i o (RO AP BT B o RBS e ap s €
including phelipsease]ogslihe@bf) exluding dysséintsCtduanr- igd 0 A, NwW aNd', @hddhed
like enbodi nent, the nultiple protein conplenentation using

: splitfluorescent protein fragments fromdifferent

fl uprescent. oteins. In.a related. empodi ment, the
100135] - AET Rt e 15 o R SOBHEIESR| BT RmETT Pt Lirsphveptio!
meaning assc@intedivelénit infsia@drd Aueletd ack@cdetiines, 1.ar gatlighniclesids tRong a

o variety of other putative.but. different nucleigc acid
nybriize to { B oHeaGralfe o R Pk o P St
extension prdol8&-tied &, cotplepionthig to O Cmplate 448d.456, Hu, et al,

Protein-Protein Interactions (Ed. P. Adans and E

[00136] Gol'Bulymipleot@el ok "Shgdnbgedtae nefer lodmeirabBimershif a&bral RRA5BtIde

herei n. i ncorporated. by reference ipn its entirety »
monomers orsRpIP R e TR PSSO P b LS A BOREPAREIEot(a dDNA”,
ribonucleotide ORI, g the likes Irecilekr plardR s@S oBgonud edidbreis @ chniase

. i.ntended.to have t fol | owi .ng. neani ngs: [00131] The .
deonyribornug By NG STl R s F e e SRR P B rrt ne -
deoxyribonudéis s@é (I Apand ribbickeicrmidgRNIAG S egpediately blyniclbdides typically
rmleiSie?plug%liziqglgro%ess %g&gﬁtheifmnathye N

gem S12¢ e SU M R RE T SHET S Eént O iRt SR THFY ProTettrats s
Whenever a BiNAgolyadcl@yidé heemesbmeal B0l dqsacuemarrspfuch e ATCGHEIG" it t

. .S |l-known.that .t di sul fide.bond forned in
will e wnderiod B G RRIBHdER R il Lol bR PRl B o8 P
deoxyadenosinoy "¢ tdeiamnesciboxgegidide] '@ dosnebsiebxygaanosiod, and" T tdben&by

ggsh@ itahetfdormation of an active protein of native-
Onf or nati on.[ 00132] The term "preformed" as used

herein refers to an already formed conformation and

thymidine, u1§
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structure. The term "prefornmed chronophore” refers to

the mature conformation of the chronophore that is
woeewgsany for production of fluorescence. A prPet@Same/042299

chronophore is in the active conformati on and does not

[00137 Ed"Wbﬂé&if@ﬁQJ bab@shirteC add *Whatdod/RRE CHBp1aGa LRy ERO 3]

e term%fp ynucl eotide" refers to any one or_ nore

pattern of preifisingiry cle@giﬁe Ardanalges thereplethat bird \agotsr deaish gydrogen-
bonds, e.82 AGairs WIMT @R B'\L‘I\dfd h e, TR K8 6Mhedific BasOPRlRI € acid
or “construct. nucleotlde encodi ng_an gene of

"hybridizatiep bere érbrldlane*'-ef} éyktné B SIhgm S, BmPieecomtRlcaniRBERIS 85

nucleic adidd®r ﬁ&%@ﬁ:ﬁ £@iourddereo %&’s@%a@m@m ypeptide. In addition,
a polynucl eoti de may encode a regul atory el ement such

[0013§ﬁ aAQ LIRS, @1@ téi‘mE £ AHISELIeRide® anf %H]ep'%% the 8dnvEH¥nal
co a speC| ic element of a polypeptide or protein,
meaning aemt@tedsvlﬂa iia slapdast wcmcqﬁail Prosepiresle.om c&tgmm@@tiugrﬁl@lt can
hybridize @P{@d ngmclle&@d%% plfe : arﬂl% a%qtpbﬁi@of 1h1%a@on@ﬁtﬁﬁ%ntﬂé§lé sflal Phinfer

e nuclelc acid, such
extenswn@m‘ip@é]@dlscﬁpmplﬁ’me@almt%ﬂlp melaéfwé@ah s or ‘noi eties:

[0013?5 ;\/Iang\ﬁptﬁpgl oﬁucl?oﬁgesgig&}lﬁ&hﬁ%?n{ @ld %Q&J{onbe cqu;lementa?y

ex, hucleotides are
to certain pertiensrof @thepolmentichratides oonuciebeageis parhitit stabith bybrids cands Aermed

between tfgéégl u'[“l?el ﬂf?f(?ﬁuglgsle Hgorfay GJn%g? ?ﬂaﬁed %ergr}&?n\%rﬁ érétzh Sl@%é}msrlﬁose

descrlbedtnhbesmﬁ amg%nwb BinghengistfyuAHcBOAHIS1E y1 %ﬁhMCﬁrmg abne
I t o] [
s BT GAIGoh, PENIEG B RE RS RICRA
[00144] ph t‘)@qzxmmaw' ot 'hoxﬁ)mtezdh cbfdRAthe jdiengefdive osinde entitive e s -

are .|l ink r | sed
joining ca be be fusmn o?ﬁn k?% e &x@ ﬁ&g%eﬁﬁcﬁ %eog tcé%lfei%g ??3% Her rdg(%pe?bé&'t o
1nteractlomil'wi$|mlfbg thegsdieies bfmmsle@ﬂe dohdé togebénadd prgsqutrdSppratignity. The

attachmer} ﬁllegrﬁlPebWé tﬁéétﬂ]e? 'bg gmegséafeﬁqgc% aﬁggﬁ@ﬁa Yoo mg&;,

chemical hm epvalehter ner-nevaleol logdnergireseibifielécn quid ampneanektovinde ene

skilled in lil{%%rtcﬂ%v 81% g ?lbe g@rgur ﬁé?lgorar \3393%19&1? gcm)ﬁ%' erﬁvohltrneh@ several .
andard ['e rocedur es }

linkers mal hegosierstl eottrddeo tahmdvelaagew Besired zrepfmeswf p@h yinkee prdbeerlt e

protein 1nttl?er%hﬁg§e 3 1@&1%1{%1% afld H&eﬂttha(? gnci‘egé 'hﬁ’)ﬁlh}ff of thé Q)%Jugates

I's of a priner extension pro
are contempinqgtﬂ Emeset adong or with hibertlakprs alteenosrmomtﬁﬂl he{ﬁ@@ I%l]de hnkers may be
Ens i EonbSatd. TRESH
linked by egﬁg%ﬁ# ﬂl\ﬁ%ﬂrﬁ: g‘tﬂﬁ% ﬁl]lE hﬂ%gé Og’gltg pg&@%%phcg Mer's or Ognga | 'ogs °
may be amhép@dﬁle phnioFlgaliablg aefhshl sensitivd livkeigl e st randed
0X u i
[0014qﬁ Bffligpnq 1%!)1%? e?le‘\‘jf\nnortlg%ed 111[6;:&?1[:%@%1 rélgfxl%f rs%lﬁ‘mole@ﬂg
nucleic aaheri proteif odetbseymiseh@pabtd @@tﬂqu‘emg@rpartwbbnﬁmttemt ‘iNekgic acldat
r 9>l (13 C 1
binding m%w%eg P)? b%&r?m:{i J&H{; b%léldé é W&tﬁgg E)égﬁlg g pea}alg of bm((ijlng to the
nucleic ao(xd?lﬂ/sj)emﬁcespm@t ively. Pol ynucl eoti des typically range
in size froma few nononeric units, e.g. 8-40to _
[00142% v e 'Brétedtion'lisfancto detacime) dbeerving, tos meadaEmea emstancDNthe basis of

u i's represented by a sequence of
the prope le#pa&,e%g%nclgl?l "ATCCCTG " it wll be underst ood t hat

cl] eotf,i des. are i rder. fr [
oord Al G5 B 50 B0 A B £
- the natura]:lleoxqmgatglmiclnéqasés(ﬂmndanBNA&ndiwAyguanos| ne, and "T"
denotes thym di ne, unless otherw se noted.[00137]
"Wat son/ Cri ck base-pairing" and "Watson/ Cri ck
conplenentarity” refer to the
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wo 200R&kdegr n of specific pairs of nucleotides, papdisafdlo?5o
t hereof, that bind together through hydrogenbonds,

e.g. Apairs with T and U, and Gpairs with C. The act
~of specific base-pairing is "hybridization" or
© [00144] " hyhe tehh 2progoter” Aeflry oy thel miromaiBuvib file séaend@ suffiest to direct
... C | t.ary .strands of nucleic. acids or nucleic acid
transcription 5 BeIud {1 4B B Bp PO Gl 88 thabars SeliciRiAR .
render promdidd@epeRt e gc'a'nlél ckpressivalcegttolidisle foroell-type %}ﬁ%@iﬁ'é,_ tﬁ@ié%pécgf&:, car,
o convent i gnal meani ng.associ ated w t in_standar
inducible by F NS PieBT SRR G e be gHled 1 o L P Se BT Pat
native gene, @amth_hy:bfohg The ténf "ﬁl_d@@lbl? ﬁﬂﬂbﬁioﬁﬂ'tréﬁﬁ 'tﬁ e Eff&nﬁﬂt? whb@ tidGhte 5
a lnt of . Intiatyjon 1.0r the synthesjs of a priner ‘
RNA polymegigl Qg oo PRt AT PO S AT 5migh mb. The
term "constitbt@@ProRioterS tdf@d. a Rk heManyratfof RN 1186 GlRBiad@S

s descrj.bed herein are. designed to_be conplementary to
iniision of (ZR Bi90 1y B EIOHE G EHGF BTGB AL O SOR PG oy HERerc
regulated pro@®@tefiSis § photdd athetiadrbe ohRNAIpdBneade biadihg hieditbeinvren

... them The stability of these hybrjgds.can be cal cul ated
tramseripton (TR a1 it TRBEF DTG SR (oSSR A BB BT CEESAF ok
encompasseddfl the pFedtif inveldioachem stry 34:10807- 10815 (1995), MG aw

4 et al, Biotechniques'8:674-678 (1990), and Rychlik et

[00145] al The DRIy epGicts: “Pegidelfe 640 Ini&dladedabBI)ein feROLAD]
. " Conj ugate" or "conjugated"” refer to the joining of
protem.  y\wo or nore entities. The joining can be fusion of the
t or mpre pol ypeptides, or covalent, ionic, or
[00146] hﬁ%ﬁ‘dﬂ% B dition pysed %‘?rS‘HéS iisRed iy encprEPe T st SolEoR pr ARy
cell that is oufitle@Bddr@andhe RSkl BRIt efersad ehaBioRS BEcvRFhglima REQWVihLY -
‘ The attachnent of the entities may be together by
or any other fomiRiney %r’ho b mh&rgphenseaxlﬂfxil qr 6‘?’[1, is ﬁ%:ﬁ{are&grqrq & gt}vgr’onment
* from which itibesth@BY fduhdiker s, coval ent or non-coval ent bonds, or
protein fusion or by any neans known to one skilled in
[00147] t NEhABrm “ahli9te] @4 bed G tHRYNRL: ARHABRIAE adM arfaBNEKePdiR)liE
_ In sone enpodj nents, several |inkers may be incl uded
intended to rqlf} Qe igal HROEREAPS Pt Ee! GRuty et i agf P6ISaeIdos of

nucleotide or@@ébic hdid k@illogaf Sueidgtanplylifdlktet, But 6 BotADit{ed §Pér8anic
Fl exi bl e |inkers a@d l'in ﬁrs t hat increase the

molecules, ingrgpnjpymojepyles, piopRlecles, MSERIES i ¢ cont enpl ated for use
al one or wwth other linkers are incorporated herein.
Peptide |inkers may be |inked by expressing DNA
encodi ng the linker )gﬂg%or nore proteins in the
conj ugat e. Linkers i d cleavabl e,
phot ocl eavabl e and sitive linkers. [00141] The
\ term "noieties” orlﬁﬁg@ygﬁgsed i nt erchangeabl y herein,
Methods refers to a nolecule; nucleic acid or protein or
ot herw se, capable of performng a particul ar
fu Lon.. "Nucl e o] -adi ieties" or "nucleic
[00145] ac%-*%‘g%%%&—l%ﬂ‘%e P REPShOit Bt Rl el fprmPl
string of beadsinredtiodd. Earhtalméno acidflagblypatidelisirepraspeaed By tevorbamizer .

. 42] "Detection: .refers to detectin ohser.vi ng, or
corresponding SR pa O bET IR N bR b B i RSB e
backbone geapietry ad flexditilitprTHeaixetactidn® Bdwadn allive deiels ore simulated by a Go-

, nual evmpdified"' refers to base-pairing .. . ‘
ke strcture {2 ERRAPE 1R oo, (¥ Filo Al RERHOR U Bfprng o

repulsive potentiel depdne g on fwdethek they DitAa aontheRINAL] 00 Ldgkpteiflséntd @mot. The

. o J.efer he m i mal _nucl got | q. e

contrssion BEATRSEE 55704 oI A B SOL S sBeoe
code 1c4f). To hkoosethe pantaohpaentiat foozsing radrot EGFR fregreattiswe et naive
sufficient to A ‘
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render pronoter-dependent gene expression controllable
for cell-type specific, tissue specific, or
wondurmsidog by external signals or agents; suchrPeraisENt®942299
nay be Iocated in the 5 or 3 regions of the native
|ndu0|ble ronD

sractpigt €550 5174 %0.1%?76’{0&?“’ Rt Mot gt e ol TeRhged by the
discrddd Rficdaraiydanhitd OMID) approadh'™ r anscri ption can- be

nmodul ated by external stimuli. The term "constitutive

[(m 9Pt etiontef@p@ssiod aad ggrmaﬁ@rofm%@nada eArp@dsﬁncDéoth%g EGFP-
nmerase bindin qu qﬁé%atlon of transcrlptlo '
1 gene Gﬁlgtltﬁ‘fh) wanbser &t aiEmpiaieyor Hraplthicationsf DB sapences COdm" for the
large %&j 4dlshnall £8) EGIPORIaehtY. The Gt ReheRf @ilied |58 8-t&minal amino
not er ere rate ﬁf RNA pol yner ase bi ndi ng and

acids nohasmcaterl@\ﬁg&f/“‘w%éﬁsma SREPENt RO A BRIz @%@?Ifﬁlémmo

acids bivd8n leinifal @535‘1@1560 PORHrodubls weld c1ddd@ SEhOTWIRL BYecloY PeSy England
are enconpassed in the present invention. [00145] The .

Biolapg ,tq,yre*g}é]x% éeﬁzgqna]efum%qs of E@dﬂ‘iﬁg intgip £to puidly the desired protein

fragmleﬂtts gtinpararahkyr-faneg Bhénﬁﬁtgﬁ‘ 2)0a1id expridbs@d BIBL21 (90598 s
The term"in vitro" as use herein is intended to

compgigpidngpdiceliniNraagmg: Toistyrivumf) ol epstreginyasiverifed &y auspiae.
Primé?§ SADCRMnplififitieahleY LarkOEGEL fr@mﬁ@ﬁ QB COriRACYd QRS Primer
occurrl g% I'f%ﬁa test tube, via ner cont al ner
ALPR)_digP 165, E%W&%W%@?%Gﬁﬁgﬁb@%@e@ NQd):daims ALEHA-
cys frée m-hh@@mqmmcmmmrmGCcmmﬁE@blNo by %Rﬁnylated
The term "anal yr sed in e cont ext of

0014
oligo oS TP T ARG ATE B (PO Maos Samd Bty pament with
N-tertnfhaP&)bteGIRE mlﬁ@IBETm oVvegiical- or structural entity t hat

not a n cI cl or_nucl ei ¢ aci

 archfal Ryt SRS el Bl N St Mty 5-
ATchngGgml GM(HCALGA&&]TC{GK‘[L‘(Q @E@WNS%%&%&@% (L)légoll 5

i anol e ite

%@%ﬁﬁﬁggﬁpé&mﬁﬁ Mbdel i ng of EGFP
ts fragments was .perfqQrnmed using a strin
w&égw's el TR B A s ORe 5 OGenBhdarey BB A NIPTG

overni @P5S3eNt@Ms R¥relpdtddnFdentE R @BPIRULDGitE Poihe c&RaRiEs $b mM

osi tions. Neighboring beads are constrained to mmc
Tris-HEoPB 8Ck B 6x25@6ricTHERI 10T prd frozph70°C for 10 min) and
thaw cﬂ&%@&t 5 9)51’6 31?%&8 e @g]e %e@gﬁf g)glcgﬁo% v?im‘g# ?d %g ggr?éts %ﬁ/(}\g;)

e structure- pot ent i I'n suc ,
folloveatli by 30 aed idsralseving diegelbdveankent o ine tSovidiengell despuptes WS Sc,

ot.ent ndi on whet her n{ act
rnBRSSHG PRy TRERSM AR PR Gl kM O B B e e
pelletiesuipeaddd G Rewase mﬁeemdfsbmmtémazﬁlfmtaﬁdmOMB ahase: lﬁasmd( The

: t PDB 4f To ¢ch t

ot e Al DB G0 SRS M g v
urea, llCS&lM NaitD Va3t Y mM DT’é snddeft hidobm mnmraplrefw il lhr TRe edlehilized
protelp%\gera cgnm grd“H%{ u';[gamc ?orgqgin léh&]{% f@%ﬂf\,\% A enhclfe l(cj;iecp Xy adding

I SCre
drop @WM@]thﬁeﬁﬁdm@buféxﬁﬂ @84 Ton pH r&:ﬁ PLr il Nﬂh hmM@fT T) with dilution
ratio c{Jfg' %)ﬁeﬂ{ Ir)s BRled proPen%S\xmre pun? & aﬁ %cﬂgg%g’ﬁgﬁﬁg‘s &M Gnended by the

suppliztithe purea vl idhprotfelnmlés @elqz@my@scb/d@ﬁ (Fig.G¥A) t Ivetein absorption

spectra were recorded on a Hitachi U-3010 spectrophotometer.

[00151]  Coupling of proteins with oligonucleotides. protein complementation and

fluorescence measurements. The EGFP protein fragments were first gel-filtrated into the PBS-

EDTA buffer, pH 7.5 using G-25 microspin columns (Amersham Biosciences). Then, these
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wo 2007k8foge (A) and snall (B) EGFP fragnments. Ther/sio86042299
fragnment contained 158 N-term nal am no acids plus a

C-terminal cysteine and the snmall fragnent contained
.remaining Gtermnal 8 1 amno acids plus an
solutions werd\uixed i 1l vadymg riigqwith FORMpbioduBPBP WRirwe)dh oned. i n t he

I 9 he
smenrn Db YEGARS B EPOER R BB BRI |
Unreacted biatia RIS W romeyed ﬁfomé:gcvt@ma@d meiteigs Wyrms! ﬁlntrtateqnnNext 1: .
s TR LS 90 BB R o R 38Ry

fragments witFlyguinplanethemmts of ftreptavidinlas detarmined \hlastr&ﬁ@mlemeéldlﬁbﬁ} see Fig.
4A) for 15 nnég@%e(? &l %—EB&“A'B% ek, %ﬂ{allﬁl% ef]\.mﬂuar' At &gh@({oﬁesploﬁ‘rflgg

ragnent w t st el ne:
biotinylated OAEchwleende ‘hagbeen AdGET m@mmmmmps@@ molecular

oot SR e SRR bt il i 2

molar ratio inifhedtBSHEDEAGU e th §oal tonchitotion=2)0-nSEACTEEETTNCIATEY Cithe

- restored, spht(ﬁé?e\%%ee M@Bﬁrer?e o?r%-gagﬁg:é% @H@ﬁm&ﬁe&g 16 Li&b8hE ﬂle
restored OthAﬂ'C@@E@ﬁ' APCATCIBTANCAAOBRGCATCANGIPT xSEe thNen4) ; -

biotinylated ofécglgae%%@‘& ¥ simget S}eﬂé}[‘%@g g{g-gggio\%%%%

with the large CAREAGETETY M{m;aml@t;hb regtliipg %@E@cetn@e angs wefegersiy.
Cells were grown overnight to OD600 = 0.6 and i nduced
Results with 0.35 mM | PTG overnight at 25C. Cells were’
pell eted by centrifugati on, washed with a buffer
[00152] ¢ dntout desisy (BO. 1Y tFeifegipits ofm-ﬁh@r@cengs%p@m@gﬂed Wi,
| complementaxl':y%]—x’émg.\]c%ggags ETDpo@ﬁ?ptlfdé Ol £ r?%s Mpﬁg% \tl\}éa?g %ﬂéﬁé}g%@ﬁdght
fluorescence wighin & Atll-v7e BAptein- élowevm ﬂ@é@m@w@p@ ippet Alupisiacrivie @ PIEIB 0

fragment beca%?é:lt s%&ﬁ&s}é@ osanﬁ"g Gcitd By Qﬁl/én% aﬂ@ft ?na§ &Rb 18P ndEKary contacts
fier cell disrupter c, Branson Sonic° Power).

~with amino acmeof ﬂ@gmer fragnes- W@f\mg ptoéqw frasnaﬁgévevreahm%@dweﬁ@ pachor
other by nucléc ﬁﬁc@ﬁplé}%nta@ﬁte%{l&ﬁtthé &E&ﬁ%%@ﬁldb Bct§ Ekea shAErobtuE f er

soni cat ed ‘agai n_for additional sec bursts.

chromophore w@tlp%1t e spigonrpd e ing restvrdion ptplk fﬁ’éﬁn% %%19% préhergticisn
which results ﬁrnﬁevgl%ﬂ‘]&ﬁ opﬂ’ﬁ&ébéﬁb@ On 43s SMyMESmidpBlated twiMrdphRats oft e ™

DIT . and | eft "at roomterrperature for 1
enhaned ey Tuorpiensbyp gt (FOVED Prehcrraponkiodts daer P sHgl domains 5000

linked by a ﬂéxﬂﬂé foegs ofnifl dnid sbidsNes3S1R @m@tr@mueyyﬁsmr m&&&maﬁ@@mby
addi ng drqp by drop to the refoldin fer (50 nV
domain i knopym g cositpig thiee agrpp 3eids Kpreing & Jranrspiyre fiat ﬂ“Qﬂ?SF?ftl? BHIVP 8t o
not in denatur®d prbickBO. Mdhreovee iR Pl Shith o NEIEscBILE if 4 REarktS 1Ag:
chytin colums as recommended by the supplier. The
EGFP ffagmeﬁbrl ty of all proteins was anal yzed by SDS-PAGE (Fig.
rotein absorption spectra were recorded on a

[00153] 11 VieEaF A DEgn bars GUTREbE BHEAPRAYIIC PO TS TJEHEPFIY of

protein foldmglr7 QV@ hypotnekibd Rt HgOnUehRAtHEeSHagiientt €D/ of the entire EGFP)
| ementati on and fl uorescence neasurenents

was large enog@ﬁp dBYelRPe GTPRH ot uchue BY fislis egde hwqﬂ?qsg?%@at ﬂi"ﬁ 0

structure woufdrb% sEBSEEA O Slose B Bl cdrrdpdtRingPafbolihe BdrEH168 BGRP that the
| unms (Amer sham Bi_osci encef,di)e Then, thesesol uti ons

chromophore gpld b SHEBRTERUSH TS S iR e G TSNS B oKD
it is not fluordsddner ce) in di met hyl f ormam de and i ncubated 2 hr at '
roomtenperature to reach >70% bi oti nyl ati on.

[00154] Uwsa&t&ﬁe@m@kbmm%@%’lmaw&%me Eth BhPitOlbigB Yrb gh el

proteins by gel Filtration,
using discrete molecular dynainics (DMD) simulations’

s

. The: resu]ts of DMD simulations are
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conpl exes of biotinylated EGFP. fragnents with
streptavidin were obtained by incubating these

WO e@gioerds wit h equi nol ar anmounts of streptavi BETUS286/042299
determ ned by titration experinents; see Fig. 4A) for

temperatures gﬁo%qurgg’ﬁ(}ﬁ’ fﬁgﬁ&?ﬁ%@@ﬁ R&’d‘eﬁ % rilr:lg Q%ttsyantlﬁﬁ ecreased

ar “anount of e corresp on g
potential eneligy,u ay bighes [ EBReTAECHES 0 BHidn pratfﬁerémms vafoldedivithp hig @ﬁtpnt@k
energy. Foldﬁlgthgx%jiodgna%nés dnfl kﬂx@tﬁés'o?@ns’%ﬁy%%ld@ ol RSt oldd A Dr.n .

te nol ecul ar constructions thus obt alned see ,
mode typical mrgmgw;)nmpéotﬁﬂs( Sgarghe tIaniltlﬁWWeliaaw BP0+ thelapBEGEDTA
n
fragment disgifh bEth thsQolird g (OMARLB A orr 0ol ool JRERAGGR
. with large flugiatipninpatential engren(Fig BB ﬂusflg thefdting end uﬁf@dmg swutsi Bt e
intermediate 416 Jr@R1AEEAGEP hAARUE LERLdRrGUPPOT Led protein

constructsS, a hundred-fold excess of the

[00155] ”%Q'é@deﬁ%hﬁ{)?& Qb BRIYRLENL 9k it ﬂxoée;bﬁ%em

seqlience as |ot|ny ate gonmer use I'ng
except for its mrtghng Herepigpegdorm-rerhinalgrs n¥premees, theleiedgernemts qfhlm
chromophore-f@x%h&léézdnﬂgo fdidan FROAN Q&e E@ﬂf‘&iﬁ HRY & 1626 g{gg,{ tafeesul ts
I n our desig rag &%f a
essentially th¢ $201s K@gc@a ), memeenmwp@sség@ﬂw meph@re forroativhe fethtEag. ¢C
shows that th@élﬁ&%ﬂ@e%h%&mn@ﬁdﬁﬁ ltl?éﬁ&&é Eg ﬁﬁ%ﬁ%‘t are r osed to a

chronophore that is capab cence
sotvent, whiclp St 6% 1 L ize FBPeNbere Veseerste acichie: rieop e
the protein (FiegS ZIBPBGJIAGQ Qh&S GRHo akfds ﬁlclpﬁl%ﬁhﬂoxttafn‘?gﬁﬁ% S, \%ﬁiccﬁﬁjei ?efs Idued S

xposed to and quenched by sol vent
of the smalley] frrements whigh aismreaent & th fll-sisipraseiaCi B@smven tféheot h er
chromophore fA8ABhight WARRALIDR if WRiHRERLEHIY floRGIERN @?&rvﬁt}ﬁ{ ought
cl osé to each other by nuclei ¢ acid conpl enentary
incomplete EGKR-er act i ons, the second pol ypeptide acts as a shield
(00156 f the theu gBEP @i’a&ﬁa{t orksRy g‘ o%fd“;ﬂhé]épnfsrx%ﬁbt?&% }x&' 2 @Bfn
lowing restoration o I'ng am no

other, so that @eﬁwb@ﬁgldmr@ﬁt forem g el-dpfined evnmaqumnmredafy 1fs¢:1t1 oﬁemyen ce.
our DMD smﬁtf&ﬁ&&'o?th% ey, fol\ﬁﬁg RRR bR tﬁe\@&afl ?@g&gﬁexﬁfbu{dg its

enhanced green | uorescent pro elrn
larger counterpgyt, ignihe coresct wmoa teeecemela Baredfithedmited epsnpapttkateinby a

structure, andftllleaféh e &r@ﬁgh@lfarg@']?ﬁﬁ?&lfmgﬁ@m%féb @(ﬁds(él)ﬁgéqﬂ-&hy EG-P
resi uesf . Larger, N-term nal donmii n i s known

[00157] t oWe thst a¢mtlctaﬁv dissester FGTR bcaksert oming mcgdsal 58 and hdphithiea
flexible loop nggl e fs@l%ﬁfg%ﬁo%e%é ﬂ?gn@ﬂs og ﬁliis %QME&%%QOHW&? {hgl n

Moreover, this tripepti
large and smafl |dgypinssedhfon theﬁ)MDsﬁw&?t@ﬂ% Fpmp@maE@@lmalagmﬂphﬁE@P-

based optical M% %ﬁﬂuld-rﬁéeabﬁ%:gmglagr QPRI e b?\ﬂ%hgﬁat OR- c@h)(bndlzatlon
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wao yi7osd00f or si ngl e- donai n pr ot ei ns. Near the PCT/US2006/042299
transition tenperature Tp~0.60, the |arge EG-P

: ‘ t he foI ded and unfol ded st ates
O AU BB e o v
small s sgbitmgﬂapd)NAB ﬁnta RIThdiithte GRS &
were 1so‘ia?4ddfto'il19 d Ill,l d%‘ g éverﬁtg%ngmlg)ﬁl?%annéﬁ? Tlggéélg%g jdes
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smal | self-splitting Ssp DNAB intein2 1 to facilitate
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arrangement woul d sinultaneously allow the
ol i gonucl eoti des to form dupl exes and the EG-P

w0 e@giends to cone close to each ot her. | ndeedPCTAIS2906/042299
two streptavidin nolecules are | ocated side byside,

t [ epar at b 5. Gven that the
generatéchﬁ tl{e 59%51% g\{\lﬁ tefhé c%tﬁls Q%pr?agg gt&’é%&n\g]élkeq IHamipatiny Triggered &c h
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(0015 itation/em ssion . spectra resenbli nglEF’ (Fig.

M62653 treptaV|d|nbound proteln fragnents MAthout
tary ol i gonucl eoti des did not show any

n .
tacacacg:?a tnPagge?{E ?aéa ga% Itaégggég?eéaacﬁﬁga fKiegratiztcoscapftett btegaattag atggtgatgt‘
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re-assenbled protein as well as by the presence of
streptavi din and/ or negatively charged DNA within the
conpl ex. The second difference becones apparent upon
addition O Mg2+ ions. The fluorescence of native EGFP
gradual |y decreases after addition of 2 nM MgSO4 and
reaches about 70% of its initial value in 3 hr after,

i n accordance with the known quenching effect of

bi val ent cations on EG-P fl uorescence2. |Ih contrast,
the fluorescence of the re-assenbl ed conpl ex |ncreased
about 30% within a few minutes upon addition O My2+
and renmai ned essentially unchanged (Fig. 4d).. This
effect can be explained by a stabilizing effect O My2+.
on duplex DNA, which is playing a major role in the
re-assenbly of EGFP within the DNA-protein conplex.
[00164] Finally, we exam ned the possibility of
turning off the fluorescence of restored split EG-P by
di ssoci ati ng the assenbl ed nul ti conponent conpl ex. For
this purpose, we also enpl oyed DNA hybridi zati on (see
second part of Fig. 1). When one of the two

conpl ement ary ol i gonucl eoti des was added i n excess to
the fluorescent conplex, an essentially instant drop

in
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[00167] Al references described herein are

i ncorporated herein by reference in their entirety. W
web@i7ns1002 A nethod for the detection of di SeaBEBUS2006/042299

di sorders in an individual conprising: a. obtaining

test biological sanple froman individual; b.

i solating DNA or RNA fromthe biological sanple; c.

contacting the DNA or RNA with a 'split-fluorescent

¢ glpent | de nol ecul e,, wherein the split-fluorescent

pol ypepti de fragnents. are conj.u e j el

B oo b D ShEPReT i A g B ppAid

acid binding notif .is specifi . S i cul ar.

nucl eide QRPHINEARAES ]?lgl%.gm%g%%p?%?%%B%%%ﬁ&%i’di sease or

di sorder; and d. detecting.a - ' i gnal fromthe>
det ect‘thsélaBP%PQﬁﬂr%ﬁlr%ﬁﬁlep Ozéggﬁ%gsﬁg lei§n‘ signal is

i ndicative of the pres i rRespeder .
AN AR s b TR s G s L
in an i ngiovdcgreakwherenmlid splitrfiyoreacentixtigientidegragmenss gre
bi ol ogi cal sanple froman.indi v ; 1S @Rt dnBehean
non- nucl EPELEALgdde ﬁ?f’iefl‘i/?cécnfl? 6‘% %ﬁtgy’%iln%rvggflc al ‘as ar?pl e;
C. cont aGliiBg abib@indme niotitis epecifmdorch rartihiar wolgiq agidghat is
split-fluorescent pal ypepti.d cul e, wherein the
split-fl @é?oé@@gﬁ?thﬁglf%%ggﬂls gdeg%ggnent s are conj ugat ed
to binding motif for .the - LELiCr1a Rt SherdGhe
wher ei f ef‘geFeé%a C&Wégef%%gl%g%@?ﬁg%ﬁﬁtg? nS not | P s
speci fi ¢ dh@gean paal Isdndiativenitheaireserpeiofia igggse pratisorder.
associated with a disease or disorder; and d. o
det ec tiefbgd foraitateaetidnrof disgaseslor fisonders reandadigdyal geraprising:

~ protein, wherein the change in signal is indicative of
t he presesttsniof a testidiidemsbsaopledfraspiyisfividsal The net hod
of clainms 1 and 2, wherein the split-f|uorescent
pol ypept i Welatimgrapmbs-gecleigacidang o thg GipESIcaFIRYY EGFR
peptide conprising amno acid 1 to approxj mat el m
aci d 158; carmitity thanenewels 2pid apHER IR Sﬁlﬁzﬂ*:*@ﬁ eﬁgelbﬁ?}ipaé{%e

conpr i Si ng ARGE Qi XAt Bl $iAMAGeAE bolylhRdd Begaehmarcaci d
239; and ¢. "a ¢l eavgdge peptide | ocated between %1hreina1
first andedrpmateétobiolimammiiierdbpronraciey angyfs Rl MRS 5y

claims 1 an wher el BndifEmdti S8 aeeific Sora ppaitilagenles.acid
The et hoPaofogecﬁhal rrsﬁ_l 3&% \Mj%r%ei_n he pathogen is
sel ect ed fhavivrssogatodiyite dATRPSIHGOTdSE AL i nf | uenza,

bacteria, fungus, parasite or yeast. 6. The t of
claim 4l vestiona chinge FHieRadEm fe 3%&.6‘6?"?1%9&‘?3 w r‘t’el‘?gle

met hod of cﬁéngé BsighaBBfhdRativedeme pieséndeoft deaser disorder.
genetic disposition to a

3. The method of claims 1 and 2, wherein the split-fluorescent polypeptide comprises:
a. a first fragment of an EGFR peptide comprising amino acid 1 to
approximately amino acid 158; and

b. a second fragment of an EGFR peptide comprising approximately amino

acid 159 to amino acid 239; and

c. acleavage peptide located between the first and ‘Fhe second EGFR
fragments.

4. The method of claims 1 and 2, wherein the disease is a pathogen.
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di sease. 8. A preparation of inclusion bodies

conprising a split-fluorescent pol ypeptide, wherein
w@adod/ospbi t - f | uorescent pol ypepti de conpri ses: PET/US2006/042299

first fragnment of an EGFR pepti de conprising am no

aci 158; and b.

secgn(]jT h%’ %gﬁﬁg% (4] an tﬁ?%"gho@ﬁ‘h‘ﬁls?lg‘itﬁbfromagfoup
appr Oﬁpnmsmgyvmm mﬂuema (Hacl&& ez RManRites ydas?39; and c.

a cl eavage peptide | ocated between the first and the
sec@ndhEGeRod ofnjpimrdt wherbin thA mwibbidnipolitept i de protein
fragnment nol ecul e, conprising at |east two pol ypeptide
f r agmdhe metbéd of et biatl, evhpreinitthd discasthi©f @dndtid MSposition to a
fragmgts. (@) are in an activated form (b) are not
active by thenselves; (c) further conprlse a nucleic
acig hi r api-dl | ement to

r econgxtﬂl? %Jﬁ{é go lhélustlon% 1%? %ﬁn@% mgﬁg}i’lﬁ UOEeRGERt RokyPERtide,

pr esembercipfaid splaifigetesceniqlobipeptiae behpriss: The
split-polypeptide protein fragment nolecule of claim

7, wher @i na fitsefragaregiesf an BOFRI peptadzicompissisedn@sd 864 { (oM a
group conp NA and anal ogues t hereof.
11. A spl |%ﬂpgdgpgapeg dloam%?glaﬂdf ragnment nol ecule, .
conpri siyng ti.de fragnents of a

det ect abl e’ %%%Adel %&e{‘/\%@@glﬁ@é’?ﬁ%@? SYHBHIS appra¥imaiely qupno
an act i vat @ ¥orermupinp acid@3hetd acti ve by thensel ves; ‘
(c) further conprise a binding notif for a non- nucl ei ¢
aci d an&l ya deavagecbeptitle locapsid bty conthplisnadtthd econd BGFR
reconstit ug he active protein in real time in the
presence of a target analyte nolecule. 12. The _
SEJlgil\;ﬁérQIglt%Q?ﬁée 1t@§1?r9{eﬁltﬁael aef;ttrng(g%:g m)n%%g atgleaos tw%l p%ly?)]eptide
bi omoffagggnts of %‘i% le prs¢incviersiothe fragm@m;n {a areth acad:hﬁated
13, Tigen @phiehoRRl PSRk ment

cl ai s ,&gne 11, wher eér%%%vg{é?%%%&e{g rlsep? %‘fngeil%acf‘;sbl mg
f 1 uorBditend (@ rr@;nl@y AomplemenT fpereenpitittte folayip@ptoteie ipredttiicin

f r agneifrediideRE Wk Lo R fudli@idi® 9 and 11, wherein the
fluorescent protein is selected froma group

CONGIi Shd spBHt- tRIe Brdt P e
f1 uores csgntlﬂ)]g)yrpgliS ei %sdc i %%%l?&l?{%gseghg&ﬁaﬂ&ggﬁmel e targé

f | uorBgeigagid ErSSIF@F%ﬁ?rE@gwpp cgraptising: PNAoRNACBNA apd afattignes
( YFPxawer@nhanced yel | ow fl uorescent protein (EYFP)

bl ue fluorescent protein (BFP); enhanced bl ue

f1uo %@ﬁ@ﬁﬂlyﬂéﬁtﬂie@r&elﬁ %Erﬁént nfoYedtle, clohﬁ?ésﬁlzé:% ééé,i_iggvg Englx%f:ptlde

(CFP) enhanced cy | uor escent
red fIREDFELYSE ﬁlfteﬁﬁ ?@ﬁOHaH{ doRED)th B (a}mxmmmafed

15. Tom (spdre hotpetvpe melnﬂav&r @} Rirtler cHAPTRMY iR S G 190 Y
clalrrs ? dl wherein the
n-nuc eic acid dnalyte; and (d) rapidly complement to reconstitute the act1ve

protein in real time in the presence of a target ‘analyte molecule.

12. The split-polypeptide protein fragment molecule of claim 9, wherein the target

analyte molecule is a biomolecule, organic molecule or inorganic molecule.

13. The split-polypeptide protein fragment molecule of claims 9 and 1 1, wherein the

detectable protein is a fluorescent protein.

14. The split-polypeptide protein fragmeht molecule of claims 9 and 11, wherein the

fluorescent protein is selected from a group consisting of green fluorescent protein
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nol ecule is a split-fluorescent protein nolecule, and
wherei n one pol ypeptide fragnment conprises a mature

w@ booonspbor es of a fluorescent protein and wheP@I/Uk®06/042299
split-fluorescent fragnents of the nolecule: (a)

t oget C he f nt of beta-strands
ot e OERf SEERE ISl bt R PR banee tror duereseen
pr ot eiproteig @Gféﬁ);e yellow ﬂdorﬂscﬁsp)eiretn (vyPY; Bxﬂﬁﬁdéli Yéiow ﬁlg)re cent

furth ucl ei ¢ aCJ nding notif;
i oo R Ak B aPh” Shrated By BCURON
pr ot eiFBEMkyfn floneseae pxtotemhmy YPiRinbdd o APlluckdsIBt %)Ieteﬁrhe

f t I
ol e e D! %Fh%oregﬁ%% gt aed Grdtenaert agren

er| 18C ‘ﬂlgsp%g—p&#;%gtn& Fﬂ’r?t?m Sl%i%}%}é b{(‘)feayfélle EE (g:?nzlg ﬁ 21;4 %;Iplr;l the
m)l eCmO@Cldﬁ lsalsahtrﬁtﬁresmelfreﬂeﬁh rﬁd]&uféuﬁid%h%reﬁ%ng le '

not i f conpri sing
A e ﬁ’éa?‘ﬁ? SrdrRRe opLtroes: prier @d”ﬁ‘e""ghe
pr ot emhlsﬂwqusmfmgiemts d8he erSl&:u&p tal) topBr0ér\BRRh itk

prot eif, f wherein the
nucl e‘l£ C %{‘&g{%{wg ”Ran%cm e %5 r efﬁ‘g’& melof gffluprggeent
same Bryisa; G atemet ﬂuoodse:lncbmeldsemea dé) Tfﬁl—t}fef ARPRRE 2 AIENR

ot her e s peptlde protein
frag rr%%%l e dgg) rf‘p‘G'WﬁP’ﬁP ARG dhefiyeestest prefcth

bi ndi g ﬂmtewfent@hexmtwe firr I&@}ﬁﬁ[ﬁm tis pfsere 6f tﬁlfg@trrﬁelhcta&[i Or
as tﬁ%g&%&% %Kﬁgmg bi ndi ng fragnent on the other-

f r agnent thod for the real time detection of

-chag bridi.zati . the net hod

conp??%f%lgﬁ%é%ﬁg pRE Ry EN e e e Phe

nol edlyoreseest ptetsiods B@EP.i n clai m 2, wherein the nucleic

acid binding notif on one fragnent is bound to the

nuti- &ihg seliéipalypetide ]Prgtemﬁagfnemnndldmlesﬁelamm fm&mﬁé myuletl@

a NUGLRILGIBE! al sanpl e; terin

the assa d%%ﬁﬁ¥¥§g%g9§ﬁi ‘%Pf%gg Iﬁﬁée% PNA,

aI t el A4 Wdinﬁ PIOFF@IIS@F nefitides; BNAt Hiadibgrofeina grRplidesi N the

ﬁp g and (c) immediately detecting a change in the

188 lPolEpegiida proteinrfiagiment imopicoly |oﬁalhmssa mmbxem HORICRE)

a r edeig bindfg hidtiBb:00R frabSedt g Lhat
alteration In the assggﬁgon F?%bﬁggt C?”ggg%ﬂqﬁgmdbmdmg

afflﬁ?@9“6pn@ﬁéﬂ§%ﬁ@?ﬁmé pol ypeptide fragnents for its

orbg&ﬂ nuclelc acid target. 21. The nethod of claim
SPEFRlynFRtidepErtein Eagmend ol pfelaimtd, hersinainenucleic

f r aga@Nbinisg bBEE HAME ﬁiag‘rﬁe%t {s o@ﬁ‘a Rhd it a%ftﬁ” ”die}ﬁ%ﬁ,@m T

on tE@ second fr nment . e met s
wher fing %gﬂﬁ%? %Oﬁﬁﬂﬁ%ﬁﬁﬁdlng nmoti f on one fragnent
rent type of nucleic acid binding notif on

a,diff
RO A dnstliod e Gfiferime detgction ofehanees i mrclmmlqmybddmﬁoﬁnhe
of amtthvdio@thr 151[3!% | {) @é@éo‘ﬁ%QBdsgﬁle@fgﬁél%k‘ Hlefn{o?e%&'es 18 Fescribed in

claim 2, wherein the nucleic acid binding motif on one fragment is bound to the

nucleic acid binding motif on the second fragment with a nucleic acnd ma
biological sample; (b) altering the assay conditions such that there may be an
alteration in the binding of the two fragments in the sample; and (©) 1mmed1ately
detecting a change in the fluorescent signal from the biological sample, wherein a

reduction in signal is indicative that the alteration in the assay conditions decreased
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conprising: a . expressing a nucleic acid sequence
encoding a first pol ypeptide fragnent and at |east one

wo@rdwenspoel ypepti de fragnent, wherein the two PCT/US2006/042299
pol ypeptide ' fragnents conbine in the presence of a

tar gety aci d et nonnuclelc acid anal yte
to for mr&a Ad@tog& © SR eﬂ’r")ﬁ’@% e fiqemends far ity qrigingl mcleic acid
wher eitangathe pol ypeptide fragnents are in an activated
and conformationally correct form when conpared to an
actdlv &hevinktliod gfrtainp 20} veiersin @8 dudleic adk@hiM@RE PG BB fragment is

pol yp nts btain two separate proteln
f r ag rrg%:sérgi& é\o CORrS PH@%‘%W& Infogt}f b the secpndifiapmest i vat ed

e 21 wherein the nucleic
| ?é%ﬁ%%%‘l;&e"naé%g dw’é?"}#’? gie %‘P%*éﬁd%@otffroa@ﬁ@ﬁ@gmem is

a nd at diffeeest typne notlbie acipbinging plotifleh he SRRl R
encoded as one nucl eic acid sequence, wherein the

nu@BepenetipiddorsbepredeaomstactiatdapRoiybbiak Eroﬁa'lﬂ f?a gments
bet wegn, #Ll gt pol ypepti de fragnment and the oth
pol ypept de fragments, wherein the first polypept|de

separat dd DSl AR HB R Girchi i st polpeptde fragment
contm‘ or mat : odat legst mwoﬂmt bolhmpﬁde/ﬁf@meﬁt?ﬁngelﬁglett?o ﬁ&ypzegtlde
active w nmetnoad_or clalm

wher ei n thfg gtg%i}& ? Pe mgl?etpéesg?%kﬁ’?%gar%eéﬁ%% qeBtPr et pen-
first pol ypelsiciadid ahalgigtoefotm & ﬂamtiﬁlwprskﬁﬁﬁ itPRLYOSAL, viRrein

f t | ect. ed
S L Ry S —

phot oc| eaviagewherospangtohnatibawdaliaypdigatinCdngavage;
acid cl eavage. 26. The nethod of claim 23, conprising:

a. expr bsdianvgstmegmid baimepads fthosenps eﬂﬂﬁan@ﬂﬁﬁbélbdﬂzﬂe Profeldt St
pol ypepti qﬁ %Eﬁgﬁlaar&m%ﬂgatmnal e/%g%itacé?nncfﬁagi/at@esﬁte to form

pol ypeptide fragnent in am

. I bodi
o 0 AR D0 v

host Pekypeptide ﬁamt ind@t lekse onerntlhen solgpbphd)ﬁfrag&)eﬁﬂ'uiie encoded as

r esobhbh tide fragnents
contaj n ell(;l: lefdniégl aslémlrl%cfvg%% ﬂgﬁ%g e amg ¥§’ng 166 CpoRflesagplittable

obt alf heheeenfies polgispijdseigindes ahd st p(ﬂﬁd:pl&ﬁe ﬂa@ﬁsﬁts one

h
cont of nat on= g BP0 TRk e o BES Yo p b

conpPPaiatey aatharg ipethe ectivatgd fmd cotfermatiahdlly cepdet fokh Rged he

pol y&gﬁgayéaqog@gegi%@ﬂ@ L rst and at |east one
ot her pol ypepti de fragjpneﬁ%temto obtain the f| rst and at

Ll;&tdlsgh?ggh&% &g?gmﬁ Qlé,mféf&ﬂ #leqd sp{flitglggr? !ibrfe E%lratlfn& P]‘t' th%flrst t
coin‘? éﬁg@é%ttfr%th@ piéenpolypemide fldgnémsiylmt/&eﬁﬂe@m

t-he &Qictéb'ﬁ%mfar &ilp Bfsihg SRk, 2,001 gLn,the
first P l nep tiﬁdg ané n 16 g Qﬁé clga%ée Ehemlca eavage
t pho eavage wavelength cleavage; heat cleavage; acid cleavage.

26. The method of claim 23, comprising:

a. expressing a nucleic acid sequeﬁce encoding a first polypeptide fragment
and at least one other polypeptide fragment in a microbial host cell to form

inclusion bodies, wherein the inclusion bodies comprise said polypeptide
fragments; and
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one ot her pol ypeptide fragnent in their activated

conformation 29. The nethod of claim 23, wherein the
waledogos®@bl e protein is an enzyne. 30. The net hpdr/v8§2006/042299

claim 25, wherein the enzynme has chronogenic activity.

31. The get f. claim 23, wherein the detectable
‘protein |6r§ 1%9% tﬁ%l?oesg%ellnl?arﬁlst&géﬁlqﬂ“’lg%?n bodies pet tesndubiifzing and

clai m 23, wkfeldéignhd fetypbpilds trapRbin@Rlalde iof §a§‘1%@£k§]on%di%‘s of
fluor escentstegrﬁtte(l)br% . m_%rl,sels a .mature pretrorne

‘chr omophor es {Hiy b g}e. F BolyRsptifq frgmesiand etleasgBue oliiee
met hod of eblapeptidd fraguedrt BitkkidbGvatddeABSSERL . Protein is
sel ected froma group conprising; green uor escent ‘

pr ot’e The 1GARY of a6 mdh@ caBtistloWarReEely oPElﬁe‘hﬁéaﬂ‘ solitti
EGFP),, w_fluorescent protein (YFP); en ancey PHne
§/el | .o%ﬁeﬁ’?ﬁ'hé glg% ‘é"r%’{‘p”SP“S@&r}Iﬁst(@?@rlsa?t e gther polypeptiicdrapment, to

pr ot epbiait BRMrst and hidesedhe bthdendlypeMiR FGEML L
(EBFP); cyan fluorescent pr?% e)itpﬁlg( CFP%;B né%ﬁ%%lglé‘gw%tf/%%ate‘

f | B8r Ebrmethodurfatath 06, (E@FP}iniRFink hAQEES S BR i
(dSR\Eﬁgﬁlﬂ%%g uﬁ]aerfi ant s thgheof. nf%4. .Thegm%ﬁ%%%ﬁé%gﬁmrﬁs
31, wheralnorRs TP ok sudhgst frilde ebtpinithe firpi@olyappride and at least
f 1 uor @sedit pPympedetragahnt if feir ibiivaed cffokl.ghm 34, .
wherein the EGFP fluorescent protein conprises a first
- poP§pBistateodfaf algime s, wheetnahddet@mbleipsdiild isoh cAfJfa0 acid
1 to approximately am no acid 158, and wherel'n a .
s eébnthepesithpdef tiante23, magrenke @byhdigs E%Bo%én%cﬁ\sigf? nt
protein is approximately anmino acid 159 te amno acid
239! s mettiod ofieleiro2B, whereinahaeRBiablepasiedh B attfiSrebdehiShotein,
polilpepti de fragnent further conprises a Gterm na? .
cy st il @ctied of Hains2sc wheteip dieyapoiyeptitic aauRME of LidoRElen -
CoONMprr§&Es N 1.nal teine. 37. The nethod of
cl ai rIr)I]rZS, C?El?rt hiémgg% rr?cfésﬁ?nr?g c%?‘@f’él’?{ﬂsé]fait Kemmse fori r st
and 51“‘?‘[%"&?&6' one ot her polypeptide fragnents with a
su f\%dr yl -reactive reagent.38. The nethod of claim
3733 e pisthad phedaigyals Yihdeiy the flearetdenteproteia geselected from a group
bi ot iconpIRBRR; o3& & l ai m 23, erein the
first }E’? at gII%easli aﬁ%?ﬁ@%%?f%@%fﬁnaé%?e& pegnipregein
fur t FEFL @oYFj”@@Yaﬂ“@tPSQe@t oY BR) elihaneo pellogafieebscent protein
ol i gEVIH) 8thid AR resdO; ] of aiym 39, wherein
t he ﬁ%@énucl ot eisdetllor-sg{%g1 e(;ﬁg?jt’1 g a Creg::ﬁ%lug dgf“&ﬁfﬁm protein
conpFr &t gy BnAzoreRent Pk (OFRW eslndeedrnainfiwescdnhgoref . 4
1. TtECRPRtdaaRhoRbcerl fhidh rein. nucl ei c acid
encodi ng” t he first p;l%nd1 g‘?slﬁEyggp 8%Iéan%g YPepti-de
f Bagmenhethdd dflagim e NGARRS, @ ' i.d:_bi ndi
noi e}%% _42. The nethod of %%‘%ﬁgﬁ?%\?%%?g?eﬁﬁgﬂmmcm

PEiNacid binding moiety is a nucleic acid. 43. The

nucl
d of. claim42, wherein the nucleic acid binding
rm%’e ”i‘%hoé]ﬁfg]@"é% IhersintheEGFR Buoresaeht atotdireaipriona first

ot hegolypeptide ERkneie pfcftéiﬂE@ﬁHri-sing of amino acid 1 to approximately amino
acid 158, and wherein a second polypeptide fragment of the EGFP fluorescent

protein is approximately amino acid 159 to amino acid 239,

36. The method of claim 23, wherein the first polypeptide fragment further comprises -

a C-terminal cysteine and the second polypeptide fragment further comprises an N-

terminal cysteine.

37. The method of claim 23, further comprising biotinylating the first and at least one
other polypeptide fragments with a sulthydryl-reactive reagent.
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44. The nethod of claim42, wherein the nucleic_aC{d

bi nding moiety is selected froma group conprising;
WOMNATI051002 ng protei ns; DNA-bi nding peptides; PCT/US2006/042299

RNA—binding proteins RNA—blndlng peg;;dgfhefs A kit

d at
act i vi';llt§l é ?o{eﬁ‘alm 572‘%]5%98 gl%fs}‘l ﬁ’é’ﬁ‘fea‘:%é‘?a@iﬂﬁ islgetn-HPDP.

nucl ei ¢ aci d
or g e o‘ﬁéféf %a?m 25 PTG BT A Tead abotbreboenics o
an al ytfrégm‘blts areﬁlgbmwnjagaﬂed to sﬂrerpthﬁztdm@ébiajlf Qt(ed Oll%?nucleotlde

| ementati on and signal detection;
2%{ iT5¢ WghOCth cénith I39,S\tzhem1hdthabhécﬁhﬂxﬂéot1@9£% s@l’%&@d from a grou

I fra . reagents an
?ﬁélYS%??o% s R PR LR e e Ter o o

ng notif. of Jnterest or binding -
ot e or e el icleh i an i e d st one
i nst r pdyneotids ffagme dmiiee BRDiB hinaleid Rdd Singmahloﬂa%l ection;
47. The kit of clains 45 and 46, wherein the first and

s ed8ndheqnethodatf elding pl, IvﬂpmirmhemIcleﬁﬁacfdr bﬁ@ﬁ@'}h&etg isa nuclekc, acid.
reconstitute to forma detectable protein

of 431 Bhameipd ofleined ) whiaeindhe meteidici tidaigahdletly $ COﬁuGated to
sel eci,gfysf Jng'%} Ragt b offf Qnglr | ?péflﬁfraggglnta%-}q :nﬁlste of claim

| uci f erase; uorescen

eln i,s an antigen. 50,
# ; g4 \l’(‘lrlti% ;ﬁéggbdtg? gl?ﬁngl’%g& éﬁlxgn uclere aﬁlg Ibn@a}gﬁ]qlgty ﬁgselected from

r eag EndreUPL9E0TIRE DA -bioding boreinPNiAfbieditg oupti@ds hﬁlgﬁ bfmdmg
tarQQﬁm&H§@§h§bﬁ§%gpgﬁm&ﬁe sanple.5 1. The nethod o

claims 1 and I'n the change is a reduction in
si gnad kit &2nprithe; Met hod of claims 1 and 2, wherein the
change is an increase in signal.

a. a first and at least one other activated split-polypeptide fragment, wherein

each split-polypeptide fragment comprises a nucleic acid binding domain

or binding motif for non-nucleic acid analyte;
b. reagents and instructions for complementation and signal detection; -
46. A kit comprising;
a. a first and at least one other activated split-polypeptide fragment;

b. " reagents and instructions for the attachment of the users own nucleic acid

. binding motif of interest or binding motif for non-nucleic acid analyte;
C. reagents and instructions for complementation and signal detection;

47. The kit of claims 45 and 46, wherein the first and second activated split-

polypeptide fragments reconstitute to form a detectable protein.

48. The kit of claim 47, wherein the detectible protein is selected from a list

comprising; B-lactamase; DFHR; luciferase; fluorescent protein.
49. The kit of claim 47, wherein the detectible protein is an antigen.

50. The kits of claims 45 and 46 further comprising reagents and instructions for

amplification of the target nucleic acid of the sample.
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51. Themethod of claims 1 and 2, wherein the change is a reduction in signal.

52. The method of claims 1 and 2, wherein the changé is an increase in signal.
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