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Bl OLUM NESCENT ASSAYS UTI LI SI NG SECRETED LUCI FERASES
Field of the Invention The present invention rel ates

w@eonsnadiby to reagents and conpositions for useCi/AU2007/002003

reacti ons catal ysed by luciferase enzynes, and in
particular for use in luciferase-based reporter gene
assays. The invention al so prlovi des nmet hods and
conmpositions for, inter alia, increasing the
sensi t Imduumnt/suemﬂnsswvrsaumwmﬂstamﬁn LUCIFERASES
| uci ferase-catal ysed reactions. Background of the
| nventi on Reporter gene assays represent an inportant
tool in studies of gene expression, permtting an
under st andi ng of what controls the expression of a
gene of interest e.d.Field\6f geglmmeetion transcri ption
factors, RNA sequences, RNA-binding proteins, signal
tfanSlﬂh@*pfe@éthﬁﬁd’r\ﬂ@Vﬁiela’iéw gém&ilyftbcre%elntﬁubmd cbmpOSItlons for use in
particul ar, porter assa & be usgd to id g
re.agt@p@p@algﬁdd)y @J?@?%e'?%@g #aniN RaFicyeh rP%g'{ll“&?ﬂf?%%? ased reporter
%%s{ﬁ%l@é?ﬁvéﬁﬁéﬁ SR P&idRS M8 Arddombeyi t@ﬁé ﬁJr fiR&r alia, increasing the
erapeutic Intervention in the treat nent
semsw@rwd/@rnm@fown@tharlﬂnaﬂ@@&lg@@rasea@@ialvseérre@mys can al so
be used to screen drugs for their ability to nodify

gene expression. Typig @lrd%ggpmé ﬁ{ve"ﬁi s are used to

identify a gene pronot Ion or specific elenments
Wi t hi t P j.(0; .
b ndi ﬁ g&sn ¢ gﬁ?eo?&gﬁgérb?ersggtu% at?ngkﬁ)%r‘étl t'gbl fﬂ er:t@cﬁé Obf gene expression,

pentingnart undetsyanding cif whats egnérolarties amaa@smm oétaug;b]letdﬁmterest e.g., DNA
respons r ous or a s of a pronmoter ,or

AR RR: oSl tiths, RV SpmeRtest iRt SroRSTByE (pscuctin

PR K@ Bectis €timilin 1h Partiess agporef adshapnchart sdd tbelliérﬁlfy nucleic acid
are introduced into_an organjsmto study prgonote

regiQR% iMPSHaNt i GANG FEguiation: nriien rqg@%m%pe%@%%er@gﬁarg@s s thgrapeutic
inteRvephidtdy th‘értregﬁf'éﬁﬁtfr%][eﬁlbrﬁﬁﬁ‘bf Mn%ﬁ%gb‘é‘steb ORe@f{EPé(@é(y% can also be used

upstream of eci ronoter. By way exanple, In
tOtsh@e@dwesf@fthElépwtty @rmcaléyswg egueisigned to investigate

put ative pr onot er sequences or ot her transcri pt i onal

r egul Aypinally edperienassaysnerel ésed taddendifyt @ gore ipronetar gggioredr specific

o W e SERCES B BT Bl S5 h e oo,
Altonatisgly, esuioh ra8$x9s taey ugeeinie, stadycthé lneworweﬂba&ﬂdmnstmfuh aar agents of a
reporter pr.ot e}eﬁqeg{:goded by the reporter %)ene

PeEREF PRIRiaY & ﬁﬁg{n%g Rications, fei repetl Consirsts, 0S4 in the assay,

olSRHRaEd HélsPJr@ﬁrﬁrbd\ﬁ:e@ Tn%sﬁf‘érgérf'brﬁ i@%ttﬁi?'p'rorﬁd?er%ﬁc%h lh Wfo. Further,
reporter plasmd is transfeCted for ease of detection,

reRpIder Asedye calb by usshioeusly i MRS ¢ignal disneduietiopr pathwas upstream of a

Sﬁggmghgmg gcreadily quantifiable. The reporter protein
1S Q antl ‘ied in an approprlate assay and often

expr eg? Sy Pl gédapee ih e g}a%e of e?rorté’rrjas%a)%o&%@%d f® IH\?({S{IEE{te putative

driven’ by’a u Wrt'ous promot
prohnetep BeImBM(ES WSu traﬁtmaptcmaitregnlatcrrye plemems, nuuisic ahds to be interrogated

of e R BRL SEERR KEob Bt o) SR PR e PRSP bbbion o
dViristleam reporter gene, and thus expression of a reporter protein encoded by the reporter
gene. The reporter protein should be distinguishable from endogenous proteins present in the cell
in which the reporter plasmid is transfected for ease of detection, and preferably expression of the
reporter protein should be readily quantifiable. The reporter protein is quantified-in an appropriate
assay and often expressed relative to the level of a control reporter driven by a ubiquitous
promoter such as for example the promoter SV40. The control reporter must be distinguishable
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the test vector and used to control for transfection

efficiency. Such assays are based on the prem se that
wa@elos®741lake up proportionally equal anpunts of PODAD2007/002003

vectors. A variety of different applications for

reporter gene assays involve neasuring a change in

gene expression over tine or2after addition of a

conmpound, drug, ligand, hornone etc. This is of

particul ar inportance in drug screening. Follow ng the

ddi ti f the.d
Bl W BT 9 3558 Yol 208l i
th@'tésﬂﬁl&iﬂoraﬁlgmﬁ@@%ontml fox parestestionnefficisney. sSush eas?ays are based on the
transmtted thro n., A n t
oretion heLol Skt TN oA e PG B ﬁé@% by 1 ?2
pr esent plicant is the conbi ned use |\|A hange
pr ot e ieriett fsifterept rpliclidieeer 'ePariar g3ne a,sgagamvg S (j@Aigpo a chang
in gg’né él@{c)a@é’ &n 5\@?“@@8‘1’%\%@%‘3&&?&%‘cbh‘\?&m@fdrﬁgﬂig’amslﬁ)rm@% ete. This is of

I n co-pendi ng US Paten
patuiaB SnP@Bnce fre ddigssdressinge  bellowinp cihe i Qdditlm:&f pbs 4fugg detecting a

AN S S

eXPeission Mble arepmmmatteqoﬂmwgh msRNA Itee protest.  dosigmificable pdugnce in such

T TR e G e pR R R e
dés%!hﬁlﬁg ai8ents inttherepBrest vé‘dtlmi’@lﬁipk()velﬂﬁ@pémﬁtrmgnmdetoéleeponse as

cesafbtl o oNPeDNnD Wy RBGDeABUCHAR i dOCSRNS R GRGFPOS ih whch i

: In commercially avail abl e assay
meoré(?&g&t]&%m%??émases are typically divided into those

whi chy g ki r}?;gorq{ef" :_E;brﬁee Gid3 %?st§m§ Lé?e“cérﬁh@rc@@ abdnase Uﬂmrfghdlfferent

utlllse coe azl ne s a substrate. he nost w dely
detequdiiey exporarapipleis othet hest foommen hemgfqhiogamghemmhtfa@sfa@ée (CAT), B

gﬁ@pgqspé @eg:?\ [upreﬁ(éﬁ” %{0‘19&[}8??@ '#ﬁ'%:g%ld ﬁ)d(:n{):ﬁgzeogerl ved

from er nmenpers f CoI opt e

beet | ggcr}grﬁae Falfr'8 y uﬁ?‘f[i réﬁorz#e[p%;[g]?afg di thg gegy systems.
LiHErasecaam| @izyrhés U@a@@%ﬂbﬁbﬁ%ﬁa@encémd fogr &miag natufdlly &i agange of

coelenterazine are typically derlve?ﬁfrom ??ﬂ ded into th
OFGEGSRS- swom@rpl%hé avaﬂébl%a%@y Sysieats. lerases atg; Urigaly divided into those
W mﬁﬁ"ﬁfﬁ@&ﬂ ﬁ%saa éhﬁd thisd iferasisd Soelefera2me ok 4l sabstrate. The

reas Gaussl a eraselnlts native state is a

metcwelebdermhyﬁrfeexamplhewf thedeoraerds fitgdy flusiferases annifrergdular enzyme.
Seh%ﬁ%ﬁgl]eg?)g@ % 8é {ﬁp\gﬁ‘g Iugﬁl?ug WeRad!t hbgeeMﬁéJ frém other members of

eur omanma Xi
C@leb;ﬁéranmm @6 sliokfbebdls rand railiodd eorms, and Epm(ab dselds@sbayxample in

V@%@S?E@Eﬁ egﬂplé}/ﬁeﬁﬁ@hs&ﬁgﬂoqﬂw%@z@%'nér%r ﬁ‘@?@lly e(a/ez kt%:oalfrjo% marine
o@‘é%ﬁé aduéh a%nﬁ@ doRtdcdpat Rerfi@Sér §Bdcopetdr Gbusfs%poﬂeﬁﬁla tiwiferase is

neasured in the sane assay.. The abilit

intiaes!lglay MALrsas FRYSSIEAUCHSasAN it mf@e plaiei’s éﬁ%é%é Ffﬂ?y@e > Olrer secreted
I&L&?ie@ FAR foly %h%lﬁt{l@f?%r%s Igfhlgévdoiﬁf‘cd)p@ﬂhﬂﬂs tdagilirostris,

o measure nmultiplepara ter I na single
%umwammﬂ:ph:a‘ﬁ;qnd othkid ryemltemofdﬂefrfd@rdeﬁt reporter genes,
differing in both the type of |uciferase

Luciferase-based assay systems may employ more than one luciferase, typically of

different origin and each utilising a different substrate, enabling both test and control reporter to be
measured in the same assay. The ability to measure the signals emitted by multiple luciferases in
a single sample provides obvious benefits, including the ability to measure multiple parameters in
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encoded and the regulatory el enent of interest
controlling expression of each luciferase are inserted
WO na08/024180 ngl e cell |ine. By way of exanple, aP@IAERI0VE02003
-pronoter elenent is cloned upstreamof a firefly
l'uci ferase reporter gene such that it drives its
expression. This plasmid is t¥ansiently transfected
into a cell line, along with a control plasmd
containing the Renilla luciferase gene driven by the
iferi
2HER e RiTR) e e i Toonel SosP. elfpuiala i i i ucterase
emédJ med! thearrgulbtogNelémerl WE Ndte tdntaling \éﬂbr@?]sdneﬁgﬁh lhcFerase are

ed. Thjs reﬁ%ent contai ns a compound t
'”S vnasngle gl Meci ferin si gnal and al so contains

coelenterazine to activate the Renilla luciferase, the
act i vBY yWayf ofnpwagRle; @ Pialive rserBelpreBlemamcis plapag giestream of a firefly

lu@f@ése%&#%‘éné\%g?ﬂﬁ?@f@rrﬁé sse@%g?afrfé o ﬁaéﬂ{id %l{r‘éns&tly transfected

system rase ac
intep eeldlivat alongo\tlltMDgrltrolrplgmndmnamr@dhe Renijg Iumietasalgsmn driven by the

SYIORRISEL AR ELEHELERM e B HEh, SR e o

measyoay; and dheralad“qtjdmh canddadtivaet @bgdnhes @eddds. TRiBereagent contains a

oy Pl oGl bt befsrBrsBIaond, A cabiePRoaRigRne o aciiate the

RehifRtiREase He Lé‘éﬁ%ﬁ{y 0P WhiRh i€ fen fn‘iérasﬁrg@s Thd/ Prdnttdh TRual- Glo Luciferase
based on the prem se that Renilla |uciferase activity

A?@Yﬁ%ﬂ@i@”ﬂ%@‘lsu@hﬁ $eManount of firefl y luciferase
pl asm d taken u& y the cells. Alternatively or
addi t TRenlayel of firefhducierasel ackivity iscdependastenataply be puseter adivity, but also

R L e e (T

DNaypréparatisre éind dhed ednelition 06 thehelih eTha cpanahsfentddacontrol plasmid (Renilla

oblsrAb TFiin 0 ia SRERE BBMGRE Sichize theCs LAGoraote scseiip corect for these
varlables, vasdaven thetoraise piat Aérmillal Iﬁtﬁl‘éﬂa@ b(ﬁﬂl’[}l B%rcﬁ)bﬂlﬁﬁél?eo @ amount of
nmore luciferases in a si npl e

f"@é@/g%éﬁ'aﬁ@ BlgsTRg takevep BY Histoeks. W?'E”?W@Wcﬂf ﬂﬁdﬂ@nﬁlb’stﬁ'? Renilla luciferase
m‘é@'bé mséﬂ' ch b ﬁ)hb@@r Qérlfaf)lésr %UEh ?§%§If @Jrﬁﬁé?' %Aﬁrvﬁﬁfﬁ@ Rt general

same substrate (luciferin
if @HS@‘MIO@! aQiIMM eF Bayt be/medlt@d@emme WMKEvepartmularttrleamweomesompound

<1 SHAS BB R ) L

ZLEP%QFE el GECasthaydeaortREd R oE o b Rl Edefses n asingle
sapipisie Bkenﬁpﬁfl@i by}pT@M@)BeuEfls Mmtldétbr-LudWsSéy twich uhlz@@th)’ee dn‘ferent beetle
er ase [ OVi

t t
uGBRRrLhEot 8T ik SPS SIS (o108 Ut iShLA diFrent wavelengths,
Hélidvee et cé’ééFth@a*Pﬁlte%@re rdcifddud 's re%t@@]gl&ﬁféreﬂgs%%%kand this leads to

pronoters or difficult to trans
a@ﬂ\*@ﬁ@ﬂ?ﬂ“f@'ﬁ‘%@“lN@Cﬁﬁﬁﬁﬁ@rtant for the control

reporter because; a) the control is not essential to

the ekisdpsiiablato erloy muahiusierase gssap aystant thptraoms ibe festelerhent (e.g.

pr@rﬁ oszﬁboqeolﬁg%ésta rlgT 5 %thﬁésg @Ug ‘ﬁc'%%ﬁts%@nsé{?“ {hgt '{;"é %@%@C'e“f signal
intensity Avehawide range of different applications, including the use of weak promoters or
difficult to transfect cells. Signal strength is far less important for the control reporter because; a)
the control is not essential to the experiment and; b) a strong control promoter, such as SV40,
RSV, EFtalpha or CMV can be selectively chosen to ensure that sufficient signal is generated. In
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words, a luciferase that generates only a weak signa

(per nol ecule of luciferase protein or |uciferase
wa@ems)p7aen be selectively conbined with a stropgI/Au2007/002003

control pronoter to ensure that a detectable signal is

generated. Users do not have this flexibility in terns

of choosing test pronoters. th-this context the

commercially avail abl e Dual -d o Luciferase Assay

(Promega) has the dlsadvantage of ut|I|2|ng the nore

cont r ol

|1 I f .t .
RS, B Bt oNGleteRl R Wk slon 4 Bty of Rfer € protein or
llrcé@aset gane) Barr béieslectivdig conitsiienmyitred %tr@r@scdr\h@tprémdt@{f thensure that a
is neasured first. The commercially avail

Rk s i

j99pL i Aengtatedy dspst @mmotrese Bisniswipil R\ pimseot choosing test
pkdifoRes. beet | e luciferases that have even | ower
senS| tivity than firefly luciferase. Furthernore,

i's nofy ﬂﬁ@%%ht@itgwetd%nﬁéﬁéﬂ Svd‘rﬂg\% ﬁe&l‘é‘ldjI lferhdaG Asfsgyf (ﬁ%‘?‘rﬁga ) has the

W t hout the us resutsm
disaduentage efeutiiaing the myre sansiiveiReniia lugiferase dar trmmmﬂrgpoctsremm the less

séﬁéﬁﬂ/@ﬂm éu?ere?s £ 8o Rd e%P@B@rie' bkﬁqq\@b t?g %@h] r%ﬂlﬂ'ieﬁ dhat firefly signal is

requ I SCri mnalon
meamjrécbfmse based assay systens, in particular those
utilising one or nore intracellular luciferases,

t ypi cahé yorampicially amaHIthmécﬂor-Lac |Ag sty SsyBteinf ( ¢OY@rBiné1r utilizes three

s} buffe The lysis buffer is added to the_cel
bpetp JHcigogs, b hatte eua Todersieasivity o drebudusTorass: £ Brlaargnore, it is ot
pbsdbld totnaddsig a‘h%’cﬁﬁﬁi&?lﬂ&fe@@%ﬁ&ﬁ%t use'%’Ffﬂ?e?sq %rcf%efu% in a further

cont al ni n uci ferase substrate and any cofactors
lasg of ﬁéfﬁﬁ'tblgsde@dltlam&”ér megi eommoaly nused Jurainemetersfare not compatible with

o%b%blg ?éqtﬁﬁﬁ%/éﬁ%érﬁnYdaWn c%f%uﬁtiﬁfé%vel urement may be made

econ of the addition of

SR 0SS S T Tl S ot
luaiferasgs,"tgpicelly emplay et Isuffers ahyslsaﬁlﬁa?/anb(tjmf&wyt thuder. kﬁ%ﬂyss buffer is
ext ende

oh0 b B B3l Bl e o s Lo Bafiing susequen

mebsupdhgEnh (i &b&y butfe §omﬂmi§§?ﬁu§éﬁg§t§?6§p§é eRY RP\BFaEHR is then

vant ag providin
aq{ﬁggcgf 1ep W scgr%mﬁmqn&q?gfrlpg;fe@g@gﬁw@g@é@\@n, %/Ieasurement may be made
mﬁfﬁﬁaﬁd’t&}ﬁ b%ﬁhgﬂ%@fr@a}l di¥e é?%%ﬂ’&f%e éé%ﬁy ﬁg QQEd "r%%rrl”sr§actlon , or

have a suita noneter (equi pped Wt
mingtedior Yiows datersi-ealled “dlaw” seackionts) gyhusmrg lwhmagerﬂs: netb@iasggy buffer

SRERLER VAT S A PRRE O . e oo
h@nﬂséelgnarﬁemgﬂt Ifglatr aﬁteq)ecaﬁbob@ aifdotdet@l@,d{]é% th@@lsj@tdg: o providing
ent conpositi

G358 Serpie DY 2520i955 16 0T I0HG Y xS AR SpEldatpns where, for
eXdmplenhe uséreaitedRe ﬁa@@%ﬁﬂatﬂé’luﬁhﬁbrﬁ&gr gl%p% Wm%cﬁﬁg daliify available

luci ferases (US 6,171 , 809), There
Ol NS 3AMPalipfa feudhne oreTasnibel anpkcAlioas  wheren Bateuproeassingmetiuires a delay

bétREMERE&ioh 3hd measurement. Glow reagents for Coleoptera luciferases can be produced
by including a thiol such as CoA or DTT in the reagent composition (see, for example, US
5,650,289 and US 6,641,641). DTT has also been shown to extend the glow of Renilla luciferases
(US 6,171,809).

There are a number of disadvantages associated with existing buffers and reagents for
luciferase reporter assays.



10

15

20

25

30

| uci ferase reporter assays.In particular, there is a
need for reagents, reaction conpositions and kits,
wOo p@Bodiing nul ti-luci ferase systens that proviBEIr/AU2007/002003
i mproved sensitivity in luciferase reactions; that is,
a signal strength of greater intensity than is
achi evable with existing reag%nts. This is of
particul ar rel evance where the reporter gene assayed
provides only low |l evels of luciferase in the cells of

St uci S0 PRl PR aoelt ] Boden, L-BIPR, Riea Sl apg g ncuaing

nuiti-luciferase systemrsethati prdvide L proted stenaﬁvﬁf @dudiferass sAuibRs Vthéths a signal

he rep orter.vyec. l.ncreas nsl % woul
SYRIGH P oSt MIEnShvnian  PORAgR 10 SASI fabes dis Ty parculr
rdlAbed Wteerd the refonte rHdseyed g@fndé‘seérilyﬁloﬁ/%lfé!sro?%cﬁé?aéé' i cells of
aS|gfnaI strength that can be reliably neasured. We

iniarest; 795 egmales wiers yha RO Heaingdstyticddrastoalyi low 2ctiviy, andior where the
cél s S idrst %Fécclﬂfﬂ%%t tlB F@gsﬁ?dgﬁéﬁbucgezgt}w 8@98%8%@ W?ﬁ&g IWLASES sensitivity

St at es Pat ent
wotle sipp -fadilitate theunlma@rlmen sf rgnerter iassays by eseldcingr thesminimum number of

AT EN RS L e T ey

c”ﬁ' : LE%E@ ﬂ%‘sﬁb Ao BoDR b Hdteiuferis Sic S 0SS desorbed
inl coeiehdingbmitedli Staied Patent A@pi&anome)ag@ma 088/ ihe sleBdCRSle luciferase signal

is: ra@p&%%g r%;ggnt:s?\@igr%\% r—bhlgnﬁr §|gneil‘rgt{rq%\étﬁ v%ﬁr@fhgzﬂ)gﬁg{ﬁ@rw@dvantageous
for RpLfdriaBehy isPsteRCtsi - tdtabfizimPdlerRshioci ated with a

reduction’in the true luciferase signal. Existing

met hoglgo frPthe QB 'O: i m 'tﬁg ﬂ%ﬂaﬂr R %‘? sdfr@ftloy dfla WEblase signal,

plates tend to suf
aN eARReyg Eeagent! viwitn radybdds bacé&qrgu@] bjmlrteh@ncej essilds lmpaxpnedpqrformance by

mgfr%g%ﬁq i ng I%oenqg eﬁ%%iga ?50{1@@%? \'32%[8 qd I%H(ztlassomated with a

rqdamtmn&ttbetsuetlhm%rase signate |ight em ssion or fluorescence
as a read-out. Wth current |uciferase assay systens

sone Emstial netholds @iﬁhua?nltﬁy&g bolimresehsd is rﬂlﬂnﬂellqﬂaft@f tend to suffer from

OB T i S e 3G B Sl 5t e i

uhwiiineatartefactihast Bisb @Asdih@he sub%e(?&nﬁﬁ@a%%ﬁx?ﬁt'&Q&dft%ﬁélg)éﬂa%ters that
i mediately after injection of assa Mor e

ulige: light paissien aigflusiegerire aum raagtout: f\/&lﬂ‘ecwvetﬂHU%far@sesq&ﬁsehsystems some
le@%ﬁé&ﬁ%&:ﬁ)ng iﬂéﬂoﬂg%ﬁ&nﬁfasﬁrremegt, g%%g@gﬂﬁg ush b 808 led flash’

cont s aqu I'ng Yeagen
reagents. n'ﬁﬁsasigriabselmee inb esedid @urpogprEs| the irienieod éash raactions is to measure light

t h t ire thi .
efifeor Bielet BB L essn huor PorPior 4 S st Sl ganinterter
wltﬂ)ﬁ@sélfueﬁt&ﬁ@bilr@mémbﬂ[rmmé‘scéwetdﬁ Siorédcaideatn 9meddontexts a quenching

curre ucj f ase assgys i s the nunber of different
repgRAt F@ﬁda %Adﬁﬁ orleinptesiae wokarass signaln SQWaves ameldeimiatingrsignal that
d&esSoh Gcirs HP L&ditonsl ﬁﬁp%% feg RRRY Srow@éjﬁnﬁ‘vhﬂ)lélg?]nd more preferable

reagents and differences m ssi on wavel engt
SysteEh utilized to separate signal s generated by tvvo

A further limitation of current luciferase assays is the number of different luciferases that
can be distinguished and measured in a single sample. As described above, quenching reagents
and differences in emission wavelength have been utilized to separate signals generated by two
or three different luciferases. An additional means of separating the signal from different
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or three different luciferases. An additional neans of

separating the signal fromdifferentluciferases would
wep@blogtiassay systens capabl e of neasuring foupPCDAURZWMIB02003

different luciferases and therefore enable the

anal ysis of four or nore different paraneters in the

same sanple. To enabl e sinult@neous neasurenent of

multiple different luciferases, it is necessary to

have a reagent systen1capab|e of supporting the

s o T B BB B g Bt e
anuuthere}fdre enhbfef the GMIydlsmlfcﬁL&roaﬁﬁfe, different para@eleRSIAiNe dae sample. To

t t t t f the
oSS sy [TRHE Hedliumal pomiuie KN Molesay 1o BoeaaRt o have a
rédgémtfs%té}ﬁ%aﬁaﬁfécdf's@;fb‘értm?%%y‘bf the ffelaRY RBck43Bs. TR&ther, to enable

resent invention rela enér al to net hods for use
S?wea@! aqtivatien apd Measusamanh of ramltmdlffererttymt&fra@s; lh@me@esa@';e to have a

reeepérg "s‘gs;éngwﬁt a?l@xﬂ? eﬁmné’fﬂﬁ of’théar ﬁr@ﬂﬁcnfbr@gﬁé%&tﬁﬁ' \A/itﬁ’out 1mrﬁ>ed|ng subsequent

ntors’ surp
lmifeﬂaﬁen@ectIMt th| oI s and reduc:| ng agents such as DTT
mar kedly shorten the period of |uninescence generated

form  Addi L1 onal | tyhgflﬁﬁ"'?nﬁﬁ b et o % gl y
secr ot taprire) i BREAR ThdiRl Rl A e mining e amountor

ad:tnvnﬁ;eefdaelpmﬁechsmbnzy?fhen dehbmplel IThe preérit abhtoN iPpredcies mapart on the
qw of, oftu for measuring |umnm nescence (f

mgggﬂ%ﬁgrgnﬁnf Préér}g fﬂ Elplis(ﬂqg)re Fing R0gNds pusg @s AT T markedly shorten the

pérld)Eﬂ di’felﬁmﬁ?\@éceﬁéegﬁé{eraté_d"'%m REReAL B Saré’fse&rgfég' iRVRAL n9fve form.

l e the generati on of agwer SenSItIVIty stronger
Aﬁ'qhwﬁ"ypihaﬁ@erg@fah@\fe aumwglb wig¥ned it ispajivation obsuah aaturally secreted

quzl%?é £ by %H@mﬁ H@lsntﬁ"?ec qeélngnﬁ d%i@&&ﬁ@t@@%ﬁ&a%% window of

u0| erases nis curr y ac
oppezinitibioe nhaaswrmgrlammemee@e/ (foetekanjid dyifiesh acattiorspgeot to loss of

AL SHPAS. T BB T SL00E R B rion o e

semitmiy-(d;tmgérélaﬁsﬁlaé@alﬂi/or%W%a‘r b&gRgrotiid dinel) ik b FRteRr R of luminescent
g/ Suchni %\éeapllcatlons primarily in

S P b o CL L Rgrees Biats Larenti el ol LFng avableskiaesse assay

mbgﬁoﬁj[@gésgp@%ggmcon%@gm%anpl e, luciferases can be used
to | abel antiDbodies .g. for imunocytochem stry) or

to | ab# Inmrtb@rethﬁéefqre a@o (Tffefs BRETappsales ) to maaeurmgulummgscence in

n
nhBEIPE BB b BLERI B Sl sl oD R tblmany
inl g&nefrepme absdyel sHavevere umlﬁ;eah Iothea amiabds$ elssaamphent. | For example

bR, BLo ST A0 BBonlL by FuEE b s e o

(efd. 6P BRET %@&@s)f rmmaamef |t01@>(p§ﬁrﬁé?ﬂélly RROE&EVAINS\RCR SR and/or off certain
present invention provides a neans

'Ug eéﬁsﬁ%ﬁﬂﬁié@ﬁ WGP'P'ﬁé’Hﬁe&m lyeilerasy rlﬁbﬁ'éé%%@@dm @ﬁm@l@\@ample “In the case
of dBREET R84ysblbiie te‘rﬂltgi% 'Idéﬁérgfe%ai’r@ : Ewefe?@dr ey are ysed to activate

facili tatl ng mu assays aspec
fluoregeance drampa cﬂwi)ra@@nhprn@mhloobldserprmbjurT hegreshe invention provides a

b4 5 &siRItsh 3 SBipulate luminescence from two different blue emitting luciferases,
thereby facilitating multi-BRET assays.

A first aspect of the invention provides a method for measuring the luminescent signal
generated by one or more luciferases in a sample, the method comprising incubating the sample
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generated by one or nore luciferases in a sanple, the

nmet hod conprising incubating the sanplewith a reactive
wanmsirave(s) of the luciferase(s) to be anal yReDAtuom7/202003

reduci ng agent to inactivate a first |uciferase,

wherein the first luciferase, inits native form is a

secreted luciferase. The |nac7rvat|on of the first

| uci ferase nay conprise inhibiting or abolishing the

catalytlc activity of the luciferase and/or converting

TS bl sBp R B B R BRI 8 B e gt nactvate
fist luaiferase, Wrerairstae filAlcife@ss dreitsatath@d form, istasseb@icl URifdragem
The first luciferase may utilise coel ent er azi ne as a

substThairectivatien df ithesfirst! luiedass mag cmls@‘mhlbﬁ"ﬁ@ or abolishing, the catalytic
ine as a substrate and of marine orjdgin.

ent
S §he ¥ seaghor danpra0 tbﬁﬁ@f@fa%%@}o B ingetive geriormaliom
Gauss,r , P Pl eur omanma sp Metridia s ,
Cypri b fra 'E%fsrase BaY bgp a@imcwéedsrwﬂed erm oka @c%aseéhat is@pcreted in
ltg ﬁaﬁtlve\! frtnV &k ﬂr%Llﬁé?fferagér H‘%% AR Ebé@ﬂ {é‘?@’ 'P%ehrs‘? luciferase
hi ol group. e reduci hg agent may el ot
ntaM altilige cetentssarinesasi aybsifatendiewf madiet ergln( (i Jugiferase of marine origin
rr%y l{é g%]{\/%% rhroﬁi g%ldsr% Sgﬁﬁhf@g%ﬁ@%ts%%t hl%}P dig spp., Cypridina spp., or
Oplopkdr@s spar; bruxyaarmylt orpbhatie theedf TCEP) . The reduci ng
agent may be DTT. In an enbodi ment, the |uninescent
si gnahe grelneingbgt gy threprise rasthiol gr@up‘ eTsedich '@@ﬁtuﬁﬁdbe selected

o B¢ el FpaGD agiiraloh BT S q\ég/,t{g%i%ﬁ[:}%heﬁgnem@@toethanol
cysRAHGeNShiR@eaMphitd bid tri( Q@arb@@@tﬁ %ﬁosﬁH?ﬁé&T@l‘FZ Phe r%@tﬁcmg agent may

first luciferase nay be ad

be Bfl nescent si gnal generated by the first Iu0| ferase

is measured prior to addition of the reducing agent,

or (In anembpginest s lhrglnasg:eﬂitSIgmalygeberatedmcﬂﬂet fﬂsttlllnm‘ersmlrmasured

t t £ L.
TP shBadHent BE U Sl Siab Aol 1 g e gox g st
afnuﬁaneodsiyomﬂw%ass@umsg mmsqlr)ehie twf:ttwe&ubshletefofrtﬁd flrst luciferase may be

it e S e iine 3o g BSreld by e Au B i medsred prir
toexdaitiens sfete er@é‘(ngaecjfeﬁlC@ﬁ(ﬂfoﬁéﬁédu&iﬁ@@@jén‘?ha%@%ddelﬁh@ the sample prior to
| um nescent Si measufred as pa

thper%:,tlyeegu safa oggpafyst lygiferaseapdl dentayinesorplr signal generategsby the first
luifRPask § "ktrﬁé}a%ﬁrleh H%f@rre t#@ﬁétﬁtﬁ:ﬁé}ﬁ% l%fnﬁﬁlwe@@)tﬂg eﬁﬁcﬁ@(g A3k

I ntracel uci ferase ma rom

Col egp P e

e o iy T p—
repestin geneg Tagemntineseept sighebuiay e inéesured appart @rirgportbiogene assay.

addition of the reactive substrate of the

i nt r Aeetdmpleamay comprise ab eastumle inttestliutdn @icfidrasst In an embodiment the

S L N Al H
I uc! % (Sgh EF i nt raceLGul ar %J rase may
act | RPAMPIRCOMRERES iBh§a%{ QB nrace arﬂ)‘&*f?ré%P @he rP(i’UQFiQ agent may

adiedl §5the @aﬁ;ﬁl@?ﬂdrﬂ@ additioh %Fﬂﬁb'réﬁcﬁ«fe éuH&%afteeéfq}*?eem llukPaG? Juciferase such
extended b he reduci ng agent first and se

thet fos Wrétrlléﬁﬁ‘@rgswﬁwagwateﬂ @éorthh @e@wmaﬂt ofdhef iineseent Slgnal generated by
thé W?r%&éllé‘lérelﬁcnfei‘:égé q‘ﬁ@ﬁmja%llﬁlgrelu&fefagé plragt?)éfag{] \%?é? hbgqpfe reducing agent,

ise coelerrterazin
Themanad: of Nght amiskior frére rizes intraaedjular luciferase may be extended by the reducing

agent. The first and second luciferases may utilise the same or different substrates. For example,
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utilise luciferin as a substrate, or both the first
luciferase and the intracellular |uciferase may both

wa@rioBiosaocoel ent erazi ne as a substrate. The sap@l/aUu2my/002003

conprise two or nore intracellular |uciferases, The

| um nescent signal s generated by the two or nore
intracel lul ar Iuciferases may3be produced at different
wavel engt hs. A second aspect of the invention provides
a method for neasuring the |uninescent signal

081 B M 0B  YADRLE ol B ot me

Utiliesi Ioiferirsas, a $ubstrate tdn bdth trenfstilsifergse dndtheciprdcalilidrn@iférAg may both
e substrate of the luciferase;

. th a reacti
@Es) CS%R?%(@%’”%%SE}W S&mpl e with a reducing agent that

ntly inactivates the ci ferase;

e 8 UIE RGTOR 1 A e U D T HECey e S @er byl he hstndscent signel
deHérbtbe bme tiedridfe hitdeliutsiifcherass rﬂa§ bb PRAkdeY 3t Gfbrd V\fg\t/b‘?engths

reduci ng agent. The luciferase may be a non-secret

nodi fA %orfd)ésﬁéé?t)f e Ik tlﬁﬁg@\?ﬂg sIJ‘ﬁéthbosfo?ﬁ%sﬁﬁ@%%ﬂmlnte§cent signal

native form  The sanp e contacte
geaefated b aslumfg'tas%urea ﬁam@e, Whﬁret"h therleniferesendn dgyeative dorm, is a secreted

|&ﬂ§g§i§h§% O%maﬁgusl y with the reactive substrate

ere ucmg ag A third aspect of the
i nverfa)i on cpnte&tlnglme sampietwitod réaohversemrlaitaldﬂtb\eﬂ%ﬁerase

| um ngsce rase i o
st s o Botd fe sSRAEth A fedting asenf bariE Eaerisfy nactyates the
a secr et edudferasd’ eshase, the nmethod conprising: (a)

the sanple with a reactive substrate of the

cont agtin
| uci gér as ea?‘H)nQn@ﬁs'&lmmﬁﬁfeﬂ%élgﬂﬁjnﬁ!%‘é@teénby dhgyrégiferase before the
gener at ed |Riferbdtels in'é&lv&t%ﬂ ﬁe réﬂﬂgté&% nSubsequent |y

contacting the sanple VVI g agent that tine

depenglg g@;ﬁféf%éenﬁéx eV dpSsebiBRd 'ng) iﬂ&?foﬂﬁ ?Ba Qmﬁe?éé@tﬂtét is secreted in its

aspect ention provi

ng#&duimi ng the | umi nescent signal gener ated by a

luciferase in a sanple, wherein the luciferase, inits

nat i iee Sampig miay ba cortacted with he cedCbeasubstratey@iontet the ebducing agent or

SR S BRI Tl 7

Iu0|f b cqntatln he s with a reactjve )
subsf E‘{Cg étp]eéttcﬁ the '0@” 8@‘593&%'&% %ﬁﬂ‘ﬁéﬁwm% Hhetlyrainescent signal
géﬂé@t@tﬁbﬁ@%cuf@rla@ﬂ'a SRR, ABRAinDie UeRerheeCin' B Bife R)%%% secreted
? Iuchferase i s jnactivated by the reduci ng agent
luciferase, the method comprising:
(a) contacting the sample with a reactive substrate of the luciferase:
(b) measuring the luminescent signal generated by the luciferase; and
(c) subsequently contacting the sample with a reducing agent that time dependently

inactivates the luciferase.

A fourth aspect of the invention provides a method for measuring the luminescent signal
generated by a luciferase in a sample, wherein the luciferase, in its native form, is a secreted
luciferase, the method comprising:

(a) contacting the sample with a reducing agent that time dependently inactivates the

luciferase;

(b) contacting the sample with a reactive substrate of the luciferase: and

(c) measuring the luminescent signal generated by the luciferase before the
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A fifth aspect of the invention provides a nethod for
nmeasuring the |Ium nescent signal generated by a first
warp@sseaond | uci ferase in a sanpl e, wherein thect/aUsi7/002003
luciferase, inits native form is a secreted
| uci ferase and the second luciferase is an
intracel lular luciferase, the nethod conprising: (a)
contacting the sanple with a reactive substrate of the
first luciferase; (b) neasuring the |um nescent signal
generate ) contacting the
sanpl o qyﬁ%ra&@%jéc{ﬁ ed bg?He r&{tﬁﬁ‘ng’agé‘rfm dependent Iy
i nac t :
o QUG pEReL e fn?eﬁﬁ‘@ U &gl Hrr2BRG i mrent signa
generatet] ey asfiest anddedond (urieraserin ragsatriple Wherein diecfesttiucifergsealin its native
enerat e he se nd | uciferase St
fo v wg:&%gﬁ%g{e&aﬁg ap ;?wetSﬁgqga&ﬁ?rgﬁe '§@EW'§?§H§"E‘% ng%rasé ?I)le method
Wﬂgmgescent signal generated by the second |uciferase
is nmeasured prior to neasurenent of the |um nescent

si gnia) g&%Eﬁﬁf@dh%iﬂmpﬁémhW@QCt'V%%Jibﬁt@t%@é‘e fiest Bisifarases may
be C@L” eﬂ%%mméﬂ an%&ﬁeﬁ&#n@?geﬁ&gte@ B the FERcileRRE; t he

is ucrng’ agent prior
rreas(u} errecmtaohingtthrﬁesampia \mélsa:remcmg@Mﬁha@tﬁhﬁs@@)@&@nmynmﬂéates the

first luc The sanple may be contacted with the
reduci ng ’i{é‘i@&g?. or to, or sinultaneously with, the

r eac(d) vef wntﬁstﬁrrgahe&eaufpletvh’ﬁ dregctive éubst'rd’teamfahdeesfecdhdsmdwrbse; and
aspe of the.i tlon QVi t ho or,, .

rons! ngm@%gmrgﬂ RSl gl e Dl By e SetoBf hsfesaseond
luciferase in le co [ ' d .

| e $EPEE s e edees SIps (9 tiBhdhlohSih )t B eSeent signa

géﬁ@ﬁa{ep %nytiﬁlar $BeonBludieRBs Wﬁﬁ@é@ur‘eb‘ ?)h&% ARBsura@fsht bhee ﬁﬁrﬁ%@é‘bnt signal

l'uci ase Is an intracellular luciferase, the nethod
geperaediby thedirat hieifesaseps of : (a) contacting the sanple

with a reducing agent that tinme dependently

i nacStep &) ewy baearfied aut aftarsiepe (aheed (¢ Fbychdhﬁhtmcaamn@ ig w@tacted with

0 ERRp h BB ST 0,08 BB o o o

lugleree.at ed by the second |uciferase. The sanpl e may
further conprise a third luciferase. The third

| uci Tiersampleniy beeomactedwithethetetudiraragbnt@ridres, as simuidneously with, the
| um n@isscent nal s rgaener ated by the second and third
repeive # E@%gfth%% WisEsiuced at different wavel engt hs.

The second | uciferase may be derived froma
spech e&thzasaedt gethe fvegtion lP&‘?Vfd§§ adeethpdrf pr\,@%{aqulqgﬁtﬁgﬁmpnescent signal

géﬂ‘re%gel% d@ asﬁe%ﬁrﬁoel cnf?ra%%ﬁ?lé‘%g}g@?sgﬁrﬁ% alf ? gp@gé;c;dgdé Qxﬁlfegat\se wherein
the first Iumferase in |ts native form, is a secreted Iumferase and the second luciferase is an
intracellular luciferase, the method comprising the steps of:
(a) contacting the sample with a reducing agent that time dependently inactivates the
first luciferase;
(b) contacting the sample with a reactive substrate of the second luciferase; and

(c) measuring the luminescent signal generated by the second luciferase.

The sample may further comprise a third luciferase. The third luciferase may be an
intracellular luciferase. The luminescent signals generated by the second and third luciferases
may be produced at different wavelengths. The second luciferase may be derived from a
Coleoptera species and the third luciferase derived from a Diptera species.
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its native form is a secreted |uciferase, the nethod

conprising contacting a sanple containing the
wo pseriase Wi th a reduci ng agent. The | uci f er BEEADRY7/002003
..be_a non-secreted nodified formof a luciferase that

is secreted in its native form The inactivation of

the luciferase may conprise-1lthhibiting or abolishing

the catalytic activity of the luciferase and/or

converting the luciferase into an inactive

f t hth Gt of
o ovh aeiens Atchatine venlie pRLGr & melat dspS il Lgteggse tht, in
ltstrﬁlﬁvel i, %%&%@%edﬂucﬁé\@ée gRMRtRIIREmpIsINg cohtaithg aasmplé bertaining the

inits native form is a secreted luciferase, the
lucifetdse witic e radu¢ivg #ggncont acti ng a sanpl e containing the
luciferase with a reducing agent. A ninth aspect of .
t he Theviasiieiassmpy be R derssecraiest Mediied dormyas aduniferase RS secreted in it
t j nescent signal generated by one or nore
NFWeI%FBr ases in a sanple, the nethod conprising

It Rgu &E ir{ﬁ‘ é@g H%J Afcgéﬂa%é“ gﬁ}sg@ﬁﬁée |ﬁhi§iH®st b6y M catalytic

adHioIuh «?HetluCﬁéraQé‘aH/oDcowerﬂr&ﬂhaiucmase nrdmaranactlwwmﬁ)bhﬁlon 0
facilitate conversion of a first luciferase into an

I nachh ¥ightr ascet dTerel |mﬁéntldM”p&wHe$1a triathod for trebsing the radesef decay of the

luggﬂggliegt éjénsa{ Q,%ltelra[\t{ﬁepegy? qr @]ﬁfefﬁs%ﬁ]ag sgnel}pggc ! erl? %fsecr@fea ﬁj%rferﬂase the
fﬁb@ F(m’lﬂ?l%lﬁg céﬁfa%tlﬁd@é’d'r‘ﬁplé)don@ﬁﬂnlg\{hetlh(mf@ffasé ¥ih ®redBigeagent.

u0| erases I n a sanple, the method conprising: (a)

addi @Q}r& ?c n@ ?r?%\‘fen%h ;?B\fl(%td MEth& ¢ Hka@xhng?th@@lﬂhlﬁésﬁ@wt signal

agen ependently inactivates the
genecatédebm or frioye lncitaeages ing sarmelel tirimsthod samprisingippubating the sample

t h
IRG PR, sk LR AR R P52 ¥kl b ERcdgiplh@sion
ﬂlﬁ@és ele,enﬁ@)wmmﬁasnuablmg) faoiétateuctinnersiore nt afirg udiferiage intrean inactive

ca el P Lbelrran ' Ads eIl SRRl iERRy,

o1 g SntRgsneray BadTIoHGR BRYIAETS THEod R e g T gRLor gty of
t\@%rtﬁ‘que fugf erdded rﬁrarﬁ‘aﬁ\b@?thé MethadBdirising: activity of a

second luciferase in a sanple, the net

conpfd)si ngddiag tedhe semplagan ﬁﬁ«%@gﬁr@n@u% tharrgg\ttctnigv%gent that time
subst r at e%eéé?}deﬁtﬂﬁaf: Vol th%'?ﬁjst ﬁl@%‘?&g luci ferases and a
tha | me

reduci ng ag ependent |y inactivates the
firstb)l uciniezsaing trtealJmmldemsntmgnalur‘rih@Samm e the second

"2y PR P b 55 gBh b st o
t her educi ngcimgent ;
(d) measuring the luminescent signal in the sample; and
(e) calculating the luminescent signal of each luciferase based on the results of (b)
and (d) and the differing rates of decay in each luminescent signal.

An eleventh aspect of the invention provides a method for determining the amount or
activity of a first and second luciferase in a sample, the method comprising
(a) contacting the sample with reactive substrates for the first and second luciferases
and a reducing agent that time dependently inactivates the first luciferase but
does not inactivate the second luciferase;
(b) measuring the luminescent signal before the first luciferase is inactivated by the
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(c) measuring the |umnescent signal after the first

luciferase is inactivated; and (d) using the data
waoloseetied in (b) and (c) to cal cul ate the anoRet/aU2007/002003

~activities of- each luciferase relative to each other

or relative to other sanples. A twelfth aspect of the

i nvention provides a method-flér deternining the anount

or activity of a first and second luciferase in a

sanpl e, the mat hod conprising (a) contacting the

sanple w d reacéi ve substrate for the first

 uci feras 5?{‘&9%9 duci ng agent that tine dependently

i nactd) vat eragungg the tuptindstisht Sigrzafter hiétﬂrsﬂm@ﬁerd%@'is mactlvated and
i nactjvate th%seco | uci fer ase;

| Ui bs ceRHINE g SReRtay (s (P (esaEeR SBOMYS o acliites of
| nacti vat ggh I&cﬁéra%kﬁ\%tc}b B&cht r§|ar5’€ﬁ\f? éc;%th& sBmb gactive

substrate for the second luciferase; nmeasuring the

| um RGREGRsp &t%ﬂm% r?éﬁtﬁﬁ Rmﬁﬁe da{ho& HFP%tSPé@g@ the?arP%LSnt or activity

i nactivated a Cco
ofanfiist @ny sacondlutiierasaine Smleaﬂﬂemetmd ommpnsmgw t | es of each

sanpibs. - oY bbrelrPCRAL s e, Snskertes U P iiiate ano -
a met hod fedocicheagenithatiting dependentiylindctictesané firet Itzdfe@%e pieioes not
or nore Iumfergﬁes | a.sanple, the nethod conprising

i ncubat i njagiiae Nggeen \}\*qf?{a ‘reactive substrate(s) of
the [pyci f ﬁl@é’ﬁjﬂﬁ@ﬂweltﬁﬁmdb@c@ﬂﬁb%ﬁ@@or@ﬂﬁ fiest m&%@‘&nﬁﬂ%d

to inactivate a first luciferase, wherein the first
| uci fCbr aseontachng the samanle With 3 eastive pubsisate for thetseepnd luciferase;

| uci {ﬁ asﬁleasﬁﬁﬁqzﬁmg'luﬂ%e%&n@ﬁ@%béf%r ﬁgqrs?ﬂggpatsgﬁ%&tlﬁfted and

the thvention the sa
| ysi ) st epsingr therdataccofiectesiuin ébbeemd (o)f toIoalmulatestheeamomtgmadictlwtles of

o addi 1 APt Re PR bt uditye Y &S SaB8 Bl o

may Adhigedniheaspect df theaingaitibn bwsldés gtmoﬂrfbpﬁetérmmmg the amount or
on of t reduci n reduci ng agent

o aBEarinors, LG 4554 it iy Meime g copanong Tisbasp betaie wit
a ﬂa@@tw@ %@&%@‘E%ﬁh@lﬁmfe%e (s ®RahaAysel BRd A wg‘“ﬂ@g@ﬁ?ﬁ? inactivate  first

gnal may be nmeasured usung condi tion
luwi@ra:sﬁ, wheéelrbtéqa first lestipiass 41 itsgadivel forel, fsersgsreted Jucherese. been
cul t I ; .
cul Mg 8pc 8) SRRSO S e R R RETp mayve sis o:
celldysis\stepypriarfto maesuremens ef humm%ceramghm Thésameplemayhie subjected to a cell

B Bl TR PR RS S APAS1 2 PR oo

ly$isisiem erior @naddiibg biethe Fb@ceEkyy ég’eﬁannb %duﬁﬁg bggnemay be Rresent in cell lysis
U}%gl cally, in the presence of the luciferase,

gent conposition provides an environnent SU|tabIe

to fAGbidingas gsﬂé@l@\éﬁﬂ %thBdn‘HEnté BEthk YREARN ARCIUMKe &R signal may be
i nactive conf ormat
measured using conditioned medlum in which the cells expressing a luciferase(s) have been
cultured.

Also disclosed herein is a reagent composition for use in determining the amount or
activity of luciferase in a sample, wherein the reagent composition permits generation of an
enhanced luminescent signal and/or an increased rate of luminescent signal decay from the
luciferase. Typically, in the presence of the luciferase, the reagent composition provides an
environment suitable to facilitate conversion of the luciferase into an inactive conformation.

Typically the conversion occurs in a timeframe such that the luminescent signal can be measured
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Typically the conversion occurs in a tinmeframe such
that the | um nescent signal can be neasuredprior to

wa@ anod/ocamver si on. Typically the conversi on becPoEaUu2007/002003

-evi-dent- at about -1 or npre seconds, about 5 or npre

seconds or about 10 or nore seconds after the

initiation of the |umi nescentl2signal. Typically the
conversion is progressive over tinme. Al so disclosed

herein is a reagent conposi tion for use in determ ning

t.he anpunt and a of luciferase in | e,

ctiftd SR SPveRRE. HimiGH g chverdon téGenemieal 2 st 1 Bhigiia seconds,
aBOUTTEOS rhre rsefdnay loﬂ aBouR 10 &F Prore® BAtoh@NARR theSiHitiARR o tHeOluminescent
faci Li tate conversion of the luciferase into an

signalc { YR BA FRIVARION isrprogtessive aver ime-he envi r onnent
provi 9\%@ d'i%%lo§é?t%Feﬁf§9%%ag‘éﬁ’t@?r‘ﬂ@d}sﬁtbﬁ Porfy lh'dbfeﬁﬁlﬁﬁ%@e TRbnt and/or
0 an

rapi d conversion act 've erase
aglyiy of nuciferese &y aashole, ovherain Mmithet presence af the lhaifsrase, the reagent

ARt SRR A AR B oy AP s i
inaotive feenfarsatiom qulsalmefenblsonmw;ﬁaﬂied by trh;reagemtm@mbmnn edcilitates a
ormatj o

AR X T LN TN S "

oP B €ess Welivadoffofnedbie Merﬁéﬂi@él? or AxdmoRaly! thetéﬂﬁroﬂ%ﬁttrﬁéy) decrease the
results in reduction of th Iu0|ferase her eb

oyes@l activikcof hglerase inaspeRivfY | mprﬁa%m mﬁeroa@p@h@tmfermtharadopts the
m%f:tlv@nc n ﬁﬁéti'oNe BRER MR i éﬁgemyccfntb%abéhc'c&ﬁﬁr@ésea least one suitable

Accor %/ theratio o ensi
rqduee@aaeet offypically thegagant( s)easslt&;n reduttioe ofalhs emrﬁea&efth&rm facilitating the
g

a@c%‘rﬁ% )l(réa ﬂ’rﬁ@@edeﬂ(ge%@ r?ng %Eér}@ tlgeagqnfp ?Jy Etpeftfgerase Accordingly,

thtﬂ natic efssxgrtwinnterlsltyllnStB@ prederbt of rthee egt!n@@érlslmglnt the abSAee Bi the agent
? th the luciferas dlsclosed her e
(3P et Rpioolcdoeloioss iRy i ok CHFAm (i o il ower at 10

nﬁtﬁﬁés\mdn)ét Pbec@REafF coictng tHE leh§d eGBposittBwitt the luciferase.
conpri sing at |east one reagent conposition wherein

the rBlagdiselosedimigrdn isiaokit for usei i @esaying drevamamnirendior activity of one or
rrr%tgetu@@ré‘s § ohE ag édmpg&iﬁ% %IP nrb‘égt{ SheP e ggr}t mg?ﬁt@oﬁt wﬁﬁ?egrgfthe reagent

Iu0| €r ases rve C
cenpositios erdvides aen renvinamekti suittlle taisailitate asrwengion@f tahdeast one of the

/. ctl of one or nore |uciferases, the
Iu@ éjsg%)rﬁlg) %%ﬁ%f& ﬁérgﬁu?n one reagent conposition
wher eAlgo tjiselosfee&@ﬁiﬁ is QOIS idel iR RsHyRY itesmaunt SRR act|v1ty of one or
tabl e to pronpte unfolding of at |east

t
mg%‘élug%?%ﬁg thégﬁlltf@mﬂw Bhiegstatng reagentveempesifosr whareibie reagent
cdh't@@ttléﬂ roligses ré?d@i 8hirohfierdt sLiBBRED! r&ﬂt@ﬁﬁfh&hg’;&f Et%aét‘lﬁﬁe of the

in determni n? amount or act | erase
lugifesasapints, antings \teelag‘errl‘na’ﬂ@rbrrp03| tion conprising at |east

one 1 B8 80 2085k 4 A0y S SE AR 518, e 88 B

ONpoSi or “use
aQ’ilMltYI of [uciferask inl aisanfpls, deeedgentaompogition comprising @Blgasibne reducmg agent.

conpi AER #8AoER Bk o rehbenh G5 Pension i g dnpe G e amount o
achyityl of alcliaradele a dgrapié, (t59 rebgst! bdmpoﬁméd"@mfpﬂgh’g?ét' €43t 8He rbAlRing agent
l uci f e[asogethereby facilitating the adoption of an

Or GREPINANND Gk GXdigRGvatd redHchg aoms.| Tipicealbr the @gent s) result in the reduction of
the luciferase thereby facilitating the adoption of an inactive conformation by the luciferase.

In accordance with the above, the reagent composition may further comprise one or
more additional components. Such additional components may be selected from, for example,
divalent metal chelators, antioxidants, protease inhibitors, salts. detergents, or additional buffer
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In accordance with the above, the reagent conposition
may further conprise one or nore additional

wa@oeowondmt s, Such additional conponents may bePGRABZM02402003

from for exanple, divalent netal chelators,

anti oxi dants, protease inhibitors, salts, det er gents,
or additional bufferconmponentls.- The di vaI ent netal

chel ator may, for exanple, be selected from EDTA, CDTA
and EGTA. In one enbodi ment, the dival ent netal

HABGERR’ Th8 bR R BeRRaNE v 3 Fom EDTA, COTA and

Eﬂmpdﬁlohe @mbmerhethe QiveBet el ehelbtoRid FEDTAQ¥resSRAER oREntration of
suring the activity of the

heﬁ*@ﬁfﬁ é*?%lE@“M@B% BP%?E@PM ThR éeagerd £9mpRsfiod mawﬁg infttyg forre pf an assay
ré‘é@@ﬁ’c@r%@ffe’r‘ﬂﬁ'u&é iﬁrﬂr@as&rfﬁggr%”a%%ﬁ o?#’\@ ichSad. Q%Eér@ﬁdlﬂ%e assay buffer

agent. The buffering a or exanp
w;ﬁl@@ebwmr isthasiiaral eormapherss suciae arbeﬁ&jlegagerrbnﬁMUﬁermg agent may,

el ETEOMRELS, & EHETARG, 7L oFbtion moy e

compriserat lacifawese eubsirate a Tpasubistate aray e‘nfom\mmenbe hbi%nn or coelenterazine.
erivative

oL B LR BbaTaEhL 5o LB ESL o v o
ekémmez @e doBl¢nteRZING BS@AVative tharddPNEERd ;Brééérr]lplﬂ a@oncf@ﬂfrﬁloh "dfiﬁ\ore than

t re than about 5uM 'nobre than about
aﬁ?}ﬁéu%"h@ﬁfea @U?b%é‘w e dhanzbeuia Hyivk "@@thﬁ@rab%ﬁéul\/l more than
ab&ﬁlgompg%org%ﬂ/gb? I l'y the biolum nescent signal
u0|

gener at ed erase is short-lived and
decl i dgsicaly t'ﬁ%bpluﬁmwbﬁmdell gonetatedwbyt tienlucifecase id Sshort-lived and

OB 3 55 00l STl B AR b i

hipicaltyited sigriatitemlinesitd lesstharbabout %Oﬂh@MﬁlﬁSlgﬂélt\Iﬁhln Ead@ljttlﬁ Mihutes after

- trate, w.thin out utes, . afte
BT 3B Bl DB e L e, g it about s
niifutesatel thé addidh o Ulﬁlﬁtrét@t G«’?Ipl%}ﬂath‘éﬁﬂldluﬁuﬁééé‘ent signal dediines rapidly from
bi ol um nescent si declines rapid fromwt

witin,2 é%\s%ﬂq%dS@ft@fédglﬁwftsubﬁ#ra@to @dﬁygtth@tﬁ%esatbaraabp@t\ﬂa% of the initial
sty withiS abci® a% utéo @@ﬁf&s %ﬁé?%dlﬁbtn]o%/%&gstr%}@ Qi hH'a%#:tﬁISOﬂuﬂl‘f@tafter addition of

Wthin a m nut es
sylistrate nwithivoahouBth minaies efieradddion a‘d&ﬂ:bastratm within sab@ﬂﬂf)almmtes after the

N e R

subst ABb @ljsclosedvierdin s & Psagént Tombswitiod Soradsk e dbtbﬁ’mmng the amount or
so di scl osed herein is a

f bstrat
o8, ah LR A, ALTEN | S BeEh R PP O aRtisst DTT and

ctlen®Fazingl Wherélh the Wieiféradeafifsel Bodlertidtle®s aMISd et t he
reagent conposition conprl ses DIT and coel enter azi ne,

wher efo diseosed bereiria g anathodifor<letsrminiay tetagonntianactivily of luciferase in
r S e |
2 3analy b frottoanghaf: fodiEne o gk FF e, Shou ot reagen
carenopitien actch@mett){wyi ooermpthetsf rs‘l,?sec(naj ﬁ&ldobtmﬂg ot eevbhttb aspects; and (b)
' , ct.iye ampunt of a reagent conposition
d%@c@lﬂl @Plﬁ@m?% gﬁé Bt he first, second, fifth,
si xt hAles ds@mdﬂnbre&ﬁ@@%&hoda@deddé)ﬁg@%tt%@kq@ﬂ)d sngnal or increasing the
| ym nescer]ce in |l e. Also disclosed herein

319@?%0‘?%@%@ wfef@%@éﬂﬁg th%@efba%mnﬂélﬁ@ caitaghng the fuciferase with an
effedfleeAtduRoft ' Ragent composition that comprises a substrate for the luciferase plus a

suitable redox environment. Typically, the reagent composition comprises at least one reducing
agent or combination of oxidising and reducing agents.
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si gnahnoi se ratio of a luciferase reaction, the nethod
conprising contacting the luciferase with an effective

wa@npwanor4iod a reagent conposition that conpri SeBCEHAU2007/002003

substrate for the luciferase plus a suitable redox
envi ronnment. Typically, the reagent conposition
conprises at | east one reduci h‘b" agent or conbi nation
of oxi dising and reduci ng agents. Al so di scl osed herein
is a nethod of |ncrea5| ng the rate of decay of the

2'ng|y#e'ﬂl§be &%@&{ @ér«%ﬁ n@?ﬁﬂg‘ﬁ ﬁfaﬁcgazﬁ%%g@ﬁ 7 écaa‘;’ of the bioluminescent
dignel eaerated byvalusifaraseadntgnd, itheemethaaodnpedi ngacoht%@tmg e luciferase with an

SRBRE-URH AR CarroS B AMBE HeiFGER: STBEHURST B es 2 redox

enlirdnfrent sluit‘abfeetb aRRtatcboRvendion Al #fRllicKerasPiRb ah "Tﬁ&ﬁv@ Eonfc%ﬁf?on
dISC|0? herein is a method for determnlng

amount Isrdisgloped hargin isra meibed foF defer mlmngathesamwnéor achuty of luciferase in
IRnpRdthe okj%btrﬁgrg J@ g EFOQ'EFQQ kéld eﬁﬁrleésﬁwgehﬁérﬁ ' BPadding a reagent

| uci f er ase; ent Co
covApAition| ¢p@1pﬂ$l@wk@s$lﬂt&trae off theelutifecdse eerapme eamz!ysmﬁata@dor facilitating

cﬁh\}e?é?c}ﬂl &t {h8rl diBkd | i ?t' nﬁacgig%}/%[af?agp %for%fﬁ]ﬁonl( %ﬁd g) 8‘ Siectmg the

nto an |nac I've st

bdﬁmmﬂscer@agﬁa@géuerdtedmymmwmuﬁfegﬁ@' generated by the
Al so di scl herein is a nethod

tive, | ucif . d
for ddvsichse Sé?%'sa?‘rfﬁ?}'i‘ﬂd foré)ezeg'PI“{PGtﬂiﬁ RN REEEY WY Bndciferases

in As@ngiefelnisthddkempmidaod conprising: (a) determ ning
the angunt or, activity of a first luciferase in

accor daeEmMinipG therpmoeigarivey ot afirstHuciereein; ac¢dsyance with the eighth
o%hﬂw'a@&c; t)w%ltlﬁ’ffof Qg?rum #t’mﬁ@etotaﬁ wﬁhé@b lr{eggetn %g?ﬂa@&%heeﬁrst luciferase

erase 1o
t@@gbqtamgally(dﬁ)clmddq: n@ddmgseaemdsmﬂnsﬂratatfa thersetrel feifepand; and (d)

the | t |
SRR S B S8und BB ove et o
i s al he apgpveintsttivdds tiso apsiicats B the detbinintiod of Hie aﬁfnﬂ@d{'& activity of

or Vi of nore tha two luciferases in a
e B Sarip, e PG Gane rspalen glejepa(aiand (o) o

s{gfxd gronéfoe@acﬁ@)jdlﬁﬁngn%fg,%e each additional |uciferase.
di scl osed herein is a nmethod for determning the

amountiserdisglosed, |her@mo|s a veethadcfot @e@mamg rhen agawp| @, adiitity of two

hﬁﬁrgeggtglm\c/g%;ﬁrpoeg I ?tﬁ é}‘?@)ﬂ |ﬁ'gg cgé),padg § rﬁ%@ an effective amount of

reagmjoempqsmnn Kileesi wnglpsmildnahmﬁng smtablegerrwhartatlrigga mmmescent signal from the

i YRS i Bfersb( 2 o Ak e sl e B arcigiirase:

meaﬂinngj thel fireinasent didnkl .mft??] lséﬂfnglg (‘cﬁggﬂpltiﬁgfo‘ﬁ%sﬁe@iﬁa of hraé'% allow the

‘Uéﬂ"leé%" ﬂ@%ﬁ% &4@%@ f%ﬁedﬁ declipe; (fheeasuring: the uJ(mee@Ceié eignal in the
szin‘i’pléjI QR | Ké) %alcdléﬁng 'ﬁ%ﬂﬁr\"lfn Pttﬁ“q‘ﬁall ¢ 'Ehéhelﬁ&%%e Bhe0%h tl.'wJ‘regﬁllts of (b

san‘p e, um nescent si
ar&(dle%@lﬁhq djffﬁnﬂ@wéesc@fwgw eaph Pummesoeaiushgnal of (b) and (d)

and t{ﬂl@o %él(gs% :hg% dgég?eﬂg)p é&%%mgm %Uﬁ@r%&? fy Of a luciferase

motesmpiﬂ iiengethdre cammising (a)rcomtatting itiiey sedfpleawitie rdRBmBmposition that

comprises both a reactive substrate of the luciferase and an agent that time dependently reduces

or inactivates the catalytic activity of the luciferase; and (b) measuring the luminescent signal
before the catalytic activity of the luciferase is reduced or inactivated by the agent.

Also disclosed herein is a method for determining the amount or activity of a first and

second luciferase in a sample, the methad comprising (a) contacting the sample with a first
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in a sanple, the nmethod conprising (a) contacting the

sanple with a reagent conposition that conprises both
wa@2ooeactinve substrate of the |uciferase and anPeman007/002003

that tinme dependently reduces or inactivates the

catalytic activity of the luciferase; and (b)

nmeasuring the | um nescent sréﬁal before the catalytic

activity of the luciferase is reduced or inactivated

by the agent. Al so disclosed herein is a nethod for

Aot e i o ) t
e RS BACoR s hatBfefol ik YrsP bndsshirf]ieiBiAes and an agent
thePimecRpERRhiVEdUcBSorsmates Wt dataa/tué Bativityr of d@dingt luciferase but does not

conposition that conprises a su tef rthef {
regHes of drashitg ﬂJ@p@t@vt&a@g\/'%ﬁathﬁﬁe%@ah{C ifgrpse; (§) imegsuring the luminescent

S@%{Pﬁ&g@%é %/atélyﬁﬂ lé?lﬁ/ﬁy 8 thé ﬂ@ﬂhélfél%%@% rbdiRed &t iRdcybdted by the agent; (c)

vt I rst u0| erase but does not redu
m@asurm@tm Iyrainescentesignalt afley theccatatvtic aetiviy off the fiest Bz'él&ﬁ#?@ s reduced or

TRHF S RE ok T Ao B REEEB1 % S8 g o

attivitiessieaerdudierasamiztivetaeach dilyer bhvelatigeo bther(senpleeasur i ng

e T USRSt eI S By vt
sé’e%ﬁ@‘lumf@é‘éé inch sé’rﬁbl@%é h%trfé)ato@m@@énhge(fd) %dntacnlné hﬁe samible( @jth a first

to calculate the ampunts or activi

rqagent feempesitio émaétcpm@ﬂ% acubaR 198 #heo{'fstr'éffl 21056 ém‘é 8" 3gent that time

d%?éﬂ’@ér@j redﬁ\':e%cbr ﬂw‘a&%t%ﬁ% CQ% zXﬁ 5’(:’[1\/1&/ cﬁtﬂé‘:ﬁrﬁ %lféré’sfe but does not reduce
ter ni ng he anount ctivit first and

osipedimate Ithec@at%)ﬂlaaetwltmofath@ aeq@ncélucrfqﬁ@err@e ﬁ@aswo@rﬁueﬂwn@scent signal

ol SETSRGH PRSP B o 5P by e o 9

chrigdtife trrssanpledwitn a ageomtl redgent tomm)suti@pdmdemmpryesr edsubmrate for the
or mactwak&s the, catalytic activit

of th
seqopdl fusiferase; ki) megsuindnibe lYraipgseent siognglditer tl‘@a(faialyftlﬁ @CF vity of the first

UeAdradeN$ Feau@@lior Wabtated by the a§&tand (é)uing EeaRes co(lébled in ( ) b) and (c) to
nmeasuring the | um nescent signal before t%g cat a

caledlate itheyansgunisne acfivities of aeght léwfa@ée refative duea offer or o fate to other
5,9 glvat ed by the agent; (c) contacting the sanple
W a second reagent conposition that conprises a
substrate for the second |uciferase; (d) neasuring the
| umi nescent si gnBriefiescrigtionaf the Drawings vity of the
first luciferase is reduced or inactivated by the _
agefEmbodimenté eftheipresegt invanticrawitinevobe dastihgd; by wa pf exaapleoply, with
tfo cal CE‘Igate the.ancpunts or activities of each
$ %f@f“feé? @C?OQTP&?X‘% ?%”%ach other or relative to other

Bri t|on of the Dr

Tishble e v i nRbenct iy LAty LY ppBIREY L e for 2
n@ﬁ sé?%élé@'G%uShVé Mcifevdsk Nn RS Breediee df vatying cvacamtrptony iohdhree different
drawi ngs. Fig. 1 shows the kinetics of biolun nescence
redycing PgRNSve i ght units (RLU) over tinme for a
non-secreted CGaussia |luciferase in the esencg

Lﬁ)gover time for a

var Fith@ Shene &t kingliesor Pickmipaseanse dn refalive fght pritsy
nlﬁﬁ E&Ir o '@aQSﬁle?luElté PIAS if 'S?r?e( Q‘Le%?&é % var mﬁgﬁhééﬂlré{%ﬁ@ BNO®T. Data is

over ti
prowded over two time courses, up to 180 seconds (A) and up to 33 minutes (B).

Fig. 3 shows the effect of DTT (50mM) on the bioluminescent signal from secreted and
non-secreted Gaussia luciferase.
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non-secreted Gaussia luciferase in the presence of
varying concentrations of DITT. Data is provided over

WO 28740 cour ses, up to 180 seconds (A) and upCT/au3®7/002003

mnutes (B). Fig. 3 shows the effect of DIT (50mVM) on
the bi ol um nescent signal from secreted and
non-secreted Gaussia |luciferd8e. Fig. 4 shows the

ki netics of biolumnescence in relative light units
(RLU) over tinme for Renilla luciferase in the presence

ggr %woﬁg\;lr% @I;Iggnqggsegp ?IW%FHE%@HC@%W@SWSF?QE glglflﬂ U6 time for

R%ﬁ‘i iadirast! i theSprasefee ¢fBDmA FECr et ed CGaussi a | UCI ferase,
a non-secreted Metridia luciferase and (D) a

seckgft §osihb theiight 'ehh?sblt)ﬁﬁrﬁé&lnw%ar%ccﬂfde(tﬁek;@vé?ftlme for (A) a non-

varylng concentrati ons of ta ls rovid
sa@eetriGaussias |UCIFQFQ§G 63)sth somseteth @awsng{uméqwsgs {@nainan é%ﬁm@ds Metridia

I%i{r?sl% Oal‘ﬁgp[?) I%Ergreg g)ée?@'h hJ‘fEra%é’irn &gé%ﬁ%%néae of Pgrt%g E(Séggfggéiﬂ%ns of DTT.

Dlat#cis {)mvi@i&xpltMIO‘remmieesence of varying concentrations
of reducing agents: (A and D) with dithioerythritol
( DTlE)g 6(dB))wy\itHeh|gBtoedmsmnnsmchmrttseper(s@cm‘:do(CEﬁ) ower ftime for (A to C) non-

sBvied HRgEIgonERER o 40 1 TP SRt Cal USSR, gosence of
vérﬁmb @or@bnt?dﬂéhsucﬁ réd@imﬁ@ ag@nltbuwénc{ D) With @hloeﬁthﬁtol PTEh @BIswith sodium

effect of bi ol um nesc Si_gna

sl GanbED BHICATSATING (g Wby Hee AR O (A alpapidy hanol. Data i
p%@/fdb?gp foh?&%ﬂ%g?ﬁmaﬂg uﬁ‘ P0G RSO t G?" tiated

reac um nescence (RLU) froma

dualg Sdel’fcé E)\%d ﬂ%aefﬁﬁscﬁﬁﬁrbnctﬁé 'b%luﬁ?ﬁ%é@e%? %? ?om non-secreted Gaussia

non- secrete ussia luciferase an y

liciferadeantea ©TT liBadded duying therpiomsphasaiofiarpreitiusly iitiated edaghios.

addition of Gaussia luciferase assay buffer; G =

Si gIFig. 8shaws rbm@mmasmlcat(%uw femfrt erduaidid:uferamwaasfay Baeeds expressing a

nl,t;;igl1J %‘Igf{régfl ZE,% ass%@ipq%%%%d(ﬂ fi3s gdly, ygf?eé u clr sﬁwg?ﬁlgé%ed immediately

bRfétd @ddltwttﬁtcams,muctféra@eidssby ooffef Ghi= eﬁ‘ghal s angd |mmed1ate|y after
buf erf) = si gnal msasured 1 se ond af fﬁ adg
aéfiltltm ¢ e¢€PU§Slﬁ d@!fﬁff@%ea@éaYawﬁﬁl 1Byt pigha "lﬁiaﬂ"ecg {% s aiter addition of
e
élef) fﬁE] gé'gly}ﬁb Mﬁbrﬁ% RIS 6 tirelly ?%%r)ﬂgF 'spﬁa;;measured

est a er ase under the contro
1ayecd>ndcaftéd\a§d|t|@sqfcﬂr@y kuelfeeaseraswy buffeRE- FF) or a
destabilized, intracellular Gaussia luciferase driven
by rfiig.td powstleaidmee MEtviB RLAKIMON csils espr@ssm@ mitiwer) a destabilized firefly

NPT ey

n?’d:]acéﬁlas @a@ssﬁﬂ@c}dﬁ‘mfabelﬁr;vleﬁ by ﬁﬁbtlplblimlfd?ra rl\ﬁ? -binding \éltA&sy(ﬁFI{B -Ga) or both,
e presence of fire uf fer. Fi shows.,. .. .

v diq Psarse AT tf&?CfPﬂ{Lﬁc?qr?ﬁ'&@ o Flkalie A SRR Y i the

p{?ﬁégl ‘?ee& cal&h @@éy%ff@r B‘)q_uﬁlférréé ctivigiih theReddehdeof firefly assay buffer.

rase (Rn) “or both luciferases in a mxed |lysate

( Ga&@)&gﬂtsngwsslﬁ&fé%é a&ﬂvﬂ)Q@?L@gﬁll cbR %até@@dhwﬂ%g(é rréh%@rbted Gaussia

OWs a conpari's measur ed (calcul at ed
Iamlfelrase (Ga), Renilla luciferase (Rn) or both luciferases in a mlxed lysate (Ga&Rnj at 0 seconds

(t=0) and 1200 seconds (t=1200). Fig. 10B shows a comparison of measured (calculated) and
expected activity for the non-secreted Gaussia luciferase from Fig. 10A, determined as described

in Example 10.
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expected activity for the non-secreted Gaussi a

luciferase fromFig. 10A determ ned as described in
waEx@spraod0. Fig. 11 shows luciferase activity PE/AP200m002003

the conditioned nmedium and cell lysate of cells

expressi ng CW-driven Gaussi a | uci ferase (Ga or

CW- Gaussi a) and a TRE-drivenlhon-secreted Renilla

|uciferase (Rn or TRE-Renilla). (A and C) using lysis

buffer without DTT, (B and D) using Iysis buf fer

2?2; ’I'q g nt,,n&,@% T{c%f]etréﬁ% Anggin gfgeaop!ﬂﬁyweg a' H@rﬁnwéglalysate of cells

d&p@ssmgmmlalnubnladi)s&idnmt‘fetdse @@brfCN/lV@?u@ld& ahd é@RE@h\fé‘hS\W secreted
r ive to -doxycyc
BT T3S en e o PEE REN LAt Ao U5V B SIS Wk PaRBand D) using
IﬁéTsTblﬁfer b@?ﬁéﬂmﬁ Dflﬂlj | .AeACHA118! Sa! d%ﬁr@@su&gﬁﬁ (i€ Doint without
| a i nt enS| %’Jg roma non-secreted
JOPEYS%V@'@? deaiment de ss Adknandil B shavnibs detatfrosi ghtimhe points expressed as
+‘d6f<)% ihd béla@\'/:g-tb’)—%&ﬁ&@ ted fromnon-secreted Gaussia

l'uci rase In assay buffer as a percent age of

th t buf

oo CRAPYAELETSEY of Pl SRR U on bRb inescon
Skgnﬁie(A):a‘;dt Brarddagi intehsitiE).frofi anonécreted \Gaudsittidfessence

(RLU) in cell lysates of a non-secreted Gaussia

| uan‘igaﬂ&stmwsrmunm&lscemSlgryal Intebier R(_B\Bgen@faﬁbd&@ﬁﬁr)bn%éréﬁﬁ Gaussia

ll%(: fgrgg g@ gfoﬁlq,%%)fr ﬁ@%{ éé) qr Bég%lkjagg)gf the §@Bgl ,lrg@@@@a fresh assay buffer, in
tigd présehbd @maBsente o rediieing BQIMSs ITOMBERGE p- \'Hefc‘é ptb | (bTME IE).

cell lysates of a non-secreted Gaussia | uci erase

f
t ;ﬁpﬁegr g? S?%N:g%@gn%cen B% UIE ?fallfo ﬁléaée:st &%géé%gr%@@ '@auswa luciferase in

figet assay kiffer (A8) and assay butfer stopedrond oupsrrrior totuse 4k e\B) nrﬂhe presence of
vQ@ﬁ% g@og&dél segmfjgﬁ ﬁh&ter ations of a 3:2 ratio of

oxl I Ohe. Detailed Description of

e ST AP L 0110805 TS s
freﬂhmsw ludfer, aésay buffed sthed rmpwoomeémpemge\(m)lf@tﬂ r?u% bertB udéSor assay
N rLsin e under st oo

opfif " G B a2 FEORE Bictsd Sheninche P'ﬁ’?%@ﬁ ¥ying @ﬁcwfatlons of a 3:2

rafio ofRdWded oRitis@RIBatfibnest €ps but not the excl usion of
any ot her integer or step or group of integers or

steps. The artlcl es "a' and "an" are used herein to
refer to one orP¢@il ﬁér[ee-?qfﬂﬁ'%@f(theément@lat | east

one) g{\fﬁt he grammatical object of the article. By way
of exanpHghouttaly specii¢ation anddhmelaimn avhish defiowt urdessriae eontext requnres

othB@iseORR #b8 ”E&ﬁpfnsé“s PHé SihEiL 5! % cBﬁBﬁs%QI 5%kcofbridid® will be

conver si on uci ferase enzy
U'@d@fﬁt@dﬁ@tmm}hth@ clusion bfexr stated mt@errcmsfdpam ighaup af ieeYerse@steps but not

t t
fh%%ﬂ&@%@%ﬁ%ﬁ%ﬁ ste?gﬁ&ﬁ TS B B conver si on
of | u%ef grﬁcﬁlsse‘a" 'Qn an” aré (8 % hetei to refer to one or to more than one (i.e., to at

least one) of the grammatical object of the article. By way of example, “an element’ means one
element or more than one element.

As used herein in the context of the conversion of a luciferase enzyme from one
conformation to another, the term “facilitates” means that an agent enables, produces, permits or
promotes such conversion. Thus, facilitation of the conversion of luciferase into an inactive
conformation may be passive or active, and direct or indirect. For example, the agent may
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conformati on may be passive or active, and direct or
i ndirect. For exanple, the agent nmayprovide a suitable

wepasoorinent i n whi ch conversi on of the | ucif ePEEFAURIT002003

an inactive conformati on nay take place.

Al ternatively, the agent may directly or indirectly
pronote or otherw se produce b8 - generate such a
conversion. An agent that "facilitates" conversion of
a luciferase enzyme is typically one that provides for

N LR .
rhay)iakeeplsaeo mrtemafvelly shd agehhﬁayf dreetiyr@htirdce) &bl‘ﬂgte OF otﬁérﬂ%é produce or
e en g

E erase enzyme in achievin
GErARSTE e?c?qn\‘/%r sigh a;&@ %ﬁemc%#f &CW%‘@SOPP”V%W ok licierase enzyme is
ﬂyﬁé&ly BRE Bat Po\iRB Y& TR efffierR cer/%is[gﬁ ésthe [dhR O%Qer}{]ed in the absence

active conformation is to be en to nean e€i
Qf 398Pver si on from an active state or conformation to
an inactive state or conformation, or the conversion
from aApased dierejn, albe i temn deonversien’acférs etos that &)Ichng/unfoldmg or other

rﬁ%’d‘f{cﬁ{ dgiac%f: gﬁ}[&fé ?Sea%l'Zﬁﬁ %%l%r}gf %}%&\felllge?gtn(fqog e Qagg%rmahon Further
refetemientoi dogvessiad atlttwerastenntotauﬂr%cﬁvﬁa@bnfemm © td l@ét‘akéﬁrtbf mean either

B HBAPR IRl an AR o Forjomianns 28 i Yai ospomiopaion o the

cmnvenﬁ@i irdm aadialyhgtiebyr H68 echksStae Bl é&n%é‘t%ﬁ G& rétless actlve state or
]%nal n addition of substrate. The term "enhanced

ﬁ%aéian -h @ this ontext ihedermp worigimation” inpludes wﬁhjnﬁtsnmp@the structure (for
e&hrﬁﬂé'terﬁdg} &%bﬁ%bﬁagg {eH' %g He's ﬂ;ﬁqﬁg%lcﬂ %Bﬁéfﬁ?s \Mg{the ability of the

i ncrease tivel

SNANEN @%f/ahﬁﬁ asliegetign mdnﬂﬁeebtya;eneraheed blblummel;centt h@rtal upon addition of
fAtdaeved in the absence of an agent or reagent

corrp05| tion and/or in the presence of a conposition of

gggag rfh? genﬁgéen af 8{]] %&sgi@eéelgﬁnrt ee éo%gx W@gmes%erﬁ sn?;;al intensity
olbedi:mfgngﬁeg;\egmﬁ erthiagoed! o;%ibgéﬁgéecﬁ q?émﬁlgébz %g ﬁttjeﬁugt?ﬁ\}r &emgﬁbl intensity or
3@8%15’8@? lretlgr{elghvg/tg ﬂbq? rachigyed drp dhecphsancgfo @Ncateplod| reagent exfmposition
ahdier lﬁfth@breéérfce ofg céﬁﬁ&lt’ﬂﬁ’ bethe néfé E'eer‘]& eéﬁﬂllaﬂ, rféct%.rr}’ Sncreased rate of

anount” | ncl udes w t a su
dacryuis usesk o pdicalg gaate Of:dﬂ‘?@)o@’ |bnqltmnnetsoeqb signal that it meredseslireletive to that

t f
R e R T,
cerapgsitien oidhdprionakl yzed, the |uciferase enzyme used and

whet her the luciferase is intracellular or secreted,
and t ke usehsiieinuthe dermofeffédtice mmB@ENInCIOdesCRITRP R He@rﬂng a sufficient

3 o P B B oS et et
varp o0 eadertb easeaieh&lini ‘()ﬁ R 2§ n?ﬁredcﬁﬂ]‘”ersg?ng@?? t?%analyzed, the

opne of ordinary ski in the art usin

'Ué%@e.eﬁ@me&ts%and Msethﬁét@a lugitgrageris intracetidaner Secca’neds et the exhstitution
ut : »
o EEBARSEONTERNA rd LA ARG | Sp R PRSI B

Hawemer, dcpm@mglvemwaw, ‘an appropriates tefeltive amburdtemay be determined by one of

ordinary skill in the art using only routine experimentation.

As used herein the term “non-secreted luciferase” means a luciferase that is not
exported or secreted from a cell into the extraceliular environment. Thus “non-secreted” includes
a luciferase retained in the cell in any form, and thus the luciferase may be cytoplasmic or
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a luciferase retained in the cell in any form and
thus the luciferase nay be cytoplasmc

w@eovs/obriane- associ at ed. Typical ly, although noPCT/AU2007/002003

exclusively, where a luciferase is referred to herein
as being a "non-secreted" formof a luciferase that is
secreted in its native form-1his secretion and
absence of secretion refers to eukaryotic cells. As
used herein the term"secreted luciferase"” refers to a

I |ferase at, .in its native form t :

BNy i SRS E el SRETFHRE el to herei
a%ém@s &loh db@éted"aerHt df @Mucifdrae thatty seertddun iy ndtiecfotn, diis seasetion and
be internal or exter nal to the organi smdependi ng on

absrace efeRerpiap refersitiekanglieim  The extracel [ ul ar
l ocation includes within its scope the mediumin

a cel IAsaipt é@fﬁlﬂﬁbﬁ term "$Q9[ﬁt€fdeli='%lf§é?3? sref?ﬁ foga bigifer "{‘ﬁeetﬂat 'H s native
o Fs%ecretEd tr% V(\%FP hWW§ ndri8lAK nPl%%ée% iR afBXtiaB&lular location. The

envi ronnen e organi’s expresses the
eliacielubar dwetlansnml beyintereliad eernaltio Sesurdanisal @@er@mgmtt@@ldentlty of the

t hat f

bR, bR O ) S B EARE n 0 o

ed@’éseingbtﬁéi Id&ﬁr&eﬁs beih@rcelturedsmcumor eld:mm’golal‘mnnclwe the difatie dr marine
naqt e secr et

e EER G NI o e PGS U hePios 9?8@68%%93 ltshould also be

not’é@ ek @ﬁdoﬁfp@éised bpHaehf "sé@&é&h@ifbrés@carﬁ QBT Snodifed alﬁier@combmant
herein the term™intracellular luciferase" refers t

fwrueuth‘eéeﬁoége dessered isein, adpielbssipty FRCOrARAN! AT Med Ie\daf@mway or may not
S t ll A | I ]

3l STER B0, eSS S s

of bemtdtel] lbaiferasdésed t hat enconpassed by the term

"intracellular luciferase" are various nodified and

r econmiisnasetl Hepgimsehe keemeoftracadiulde sicifdaraset] réfenseiong llwi’ieram' that upon

such.re inant or nodified fo
SURHIN. PR LUy Ep Fianed Wt rEgpfpteef efRar e pan seereted
ihtt Ghef Strasallal Medivflest sMotibive rioted tagiameompassdd Igdtherterm "intracellular
secreted forms of intracellular |uciferases.

lypifergsen @fee\;aﬁoqsmod@ﬁ@d aed repesphingatiomnsdhereqf 98 descrlbedt}]erem w?wereln such
reédﬂb\rn%ﬁtedrln%ﬁ@éd forh rﬁ e)ﬂéﬁﬁéy%¥ reEEﬁWhth%@lHlaf\ Thus, the term " intracellular

non- secrete rase ‘may one
lwifesiasd’ énlutles withisfits scanecipasted sesecteted forms Qélﬁif@t&@ﬁﬁrﬂuﬁlf@r@?@s
native form whereas an "intracellular"” luciferase is
one t Haus,i s iused deesin deatenhimonoseacrateddddndi fintraclluiaat have distinct
form Jused herein the terns "jnacti " . :
ot 5 AR rors A alera g HE SesloAls e N fom otp dpferase thtis
s@a‘@t’ed i fs hitve o, ekéread an rmtedceliut’ lociferke & bdnecindtels adrcellular (not

a reducing agent, that the catalytic activity of

SleﬁréteFjUBFtWﬁi'é%@r s det er ni ned by the amount of

| um nescent signal generated is reduced or abolished

Thus, Asnésedineen &ie RERs Heackisiey diastivafion raad veg@pgs thereof as used
Heﬁéi’r#‘%ér?rh 8 c@ﬁ’cé It 6 hXctiTRion 'of llﬂcﬁera%ul%yhéa RidGciME RN @Hat ﬂﬁ@ catalytic

case ar Ial | na_ct I'vatli on suc . sone resid
astitity of thy luckerasetasidatetmined ky thoarpaimt efmyninessent Seﬁal@e@eiated Is reduced

o@%ﬁ@gleerda Téus étl étﬁ)ﬂﬁ%ytbg &M&ét&ﬁhﬁ&% 059 7B Son i &(ﬁvﬁy?ﬁa@result but
this need not be the case. Partial inactivation such that some residual activity is retained is also
contemplated.

As used herein with reference to luciferase enzymes, the term “substrate” means the
reactive substrate molecule upon which the luciferase acts, excluding any additional cofactors that
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reacti ve substrate nol ecul e upon which the |uciferase
acts, excluding any additional cofactors thatmy be
wheoshiap@al to, or required for, binding of theCT/AU2007/002003

| uciferase to the substrate and/or catal ysis. For

exanpl e, luciferase catal ysed reactions may require or
benefit from cofactors such-d%-magnesi um CoA and ATP,
however in the context of the present invention such
cofactors are not considered to fall within the scope

the term' substr uci.f.er " r
m?Yr@? BEReNiEigl 0T TRPTE: Eﬁ W Filtle @ﬁ%raggi&@%tsgbsgriértenand/or catalysis.
FétOéx Hrpe pusffSase satdlfseti Neadibes may requirki araltenofit ftdne cofectors such as
“luciferin" refers to the substrﬁn@e D- | uci feri

megresiiaCoty aebATRAAPHaYeHB AN 04 g PLsR{IvERto8 SF‘%?rCO%C"OfS are not
[; r r « e, " l d f

PRSI Sk e L SRR Lk gebhmsts e for

exdmlecaﬂuoé&rtn ol qoalentpraeraenfor e dEposss @fhtbe rp@sent appllcatlon the term

it f
e e 08 pte BRTHBTRESHR 15 2 O0eR FiHilechles B2 bstates for
Iubrfer@edldetrwedcﬁom;lfarssxaufplel tﬁoi@etemseuc(hsamﬁreﬁﬁ dld@b@tles and railroad

WSSV L RN b o B i e g e

cmr&zme‘ %Ich‘%d?ébel@l’dta Siférentl ditb@ce tsabs@etblmllrzedrkg%drsmt class of

l'ysed c extracts or conponents ells or

lusifaassi gtwb as &b@ﬁe casivad f[ﬂ"hlﬁemllanB@PSS'aﬁad Eﬂ@éﬂ&é for gxapRle

cells are cultured, wherein the sanple contains or

suspeds gaed hereio e derm "samileti Neans 3ey SAMPig piveing g not hmlted to cells,

%’aﬁr%??ﬁ E@Eeéxﬂecgsld?%oﬁr RS Bf éll?@r‘b@a‘ﬁ%ﬁ’rg réxﬁ%llrﬂé’rﬁ‘lurﬁ h&d media
reducrn ents on

irwttidhvielly arefcultuned, ivbereis ¢heeramplesontainaior iasespested torfentram a luciferase(s)

native form secreted. |Indeed, contrary to the effect

®BH%Er ved on intracel | ular |uciferases such as Renill a-

and Col eopteraderived |uciferases (wherein the glow

reaction is extended in the presence of DTT), the

i nventors have surpri.si I equc

agent §S§l§élﬂse¢9§‘e Hgﬁ%i"a grf @?Oé#ﬁegkﬁ%t figg e o128 of recucing

Qﬁrﬁé b rtlﬂes S@tlvﬁyh@ftlucﬁfér%sé @ﬁiyﬁfe@%dt Ard, ve their mativevierm, Qefebreted Indeed,
I's, reducing ﬂgents mar kedly shorten the

cotranu Hn@sef@elc@bsgr@ p&tlr&@crlw@mlucwareér%ﬂ%@st@ﬁﬂt b Ff@ Coleoptera-
defifel (ﬁ{cﬁéjraéeﬁ é\rvllib%lﬁ thré?ﬁdm)’r‘éaffh%ﬁﬁeexteﬁ@éﬂ ih J\%’lﬁeée)fce M), the inventors

I'nventors sur eterm ne
havmsmrpwtgiyodet@mmaditthat aideduymg @gends edthl ac PTEhave thepgpposite effect on

B R e BB AR SRl B Shoren v

pefRP b lumntest@c@cg‘éherhtéd ddmhecksraset that svbeseemted in their native state.
intracel lular |ucifer

isinge e SRS ST R Ry S el socrled
lhcerb&ds % crhgﬁ‘ggf 1gBkd R ot rHM@dfé@éEﬁﬁﬂ%herrbﬂtmeﬁc@péndent

secret Cl ases are adapted to a npre oxidis

envir ert’mnttwrﬁmm tabe ||mrt@d1y| thesne rsogpsm@@ﬁgd]ef@w @Q@Hpgeas intracellular

RS L RROBLPL SRR LR 20 Bt o Ry agonsn s
ot dusdtion of tuaimlsgmce; naotally seoyeted Inrpferasasrtateyadapﬂad 4o a more oxidising
conversi o n.i meedi at

FHENEREHAE RrethArhe) PG CRELS. LA, hEpridBiRiMtion andior
U?%de#r[r@lnﬂ@hlﬁdeabﬁrdﬂ%eréUMMQ o'FfmoKsth@etaIyﬂc activity. Importantly, this
conf ormati on may rgjrlseacl“b 19

conversion does not begln immediately after combinirg the reagents with the luciferase, such that
flash measurements are not impeded. The change in conformation may comprise a change in

protein folding and/or a change in redox state of the luciferase. Further, the conformational
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protein folding and/or a change in redox state of the
| uci ferase. Further, the conformational change may
W@ eovp/7Her t he destruction of one or nore di sul pti/d©2007/002003
bridges in the luciferase protein. A change in state
or conformation of a luciferase enzyne may be desired
or required in a nunber of ciZlcumstances. Such
ci rcunst ances include, for exanple, the use of
mul ti-1uciferase assays, the renoval of unwanted

[ t hat ft { h . .
EEENIT TR T AT ——
At dna dgeuﬁ btaleZ® c&)nﬂéﬂnaﬁﬁﬁcﬁ»G%lf@ésefdnm@m@eb@@sﬁéd @ required in a number

read-out, or_sinply the reduction in Ij

of piEIMBlaRes s Suefbﬁfcamaaws dgidg, f we%@mplsathaéﬁq% Oie rmlﬁkb%a'ferase assays,
rfe @8\% SnWERSH GG nderslls@ g?t?%éﬁ%ﬂfe%eﬁlf soltik tHeruMPIE k&be applied
application’in a ucl f erase- ase reaction

tavbtberenare Iu¢lfsrad®sassab fthat utmzejlem@esﬁen@e @rfluerasnencef as & igad-out, or simply
ﬂé%r('geﬁg tlgﬁ‘qgm OJI me StﬁaY { “I;e ﬂ?wbéé%ﬁv@&ﬁgﬁee%%Xmell FR8 a currently
npasirecwélar 1y, but not exclusively, applicable for use

in reporter gene assay systens utilising destabilizing

el emerdEnthogimens of the fiventiod dindapptigdtidn mg@mﬁaas’;mbaehﬂ'reebtmn where it

l; E‘Qﬁgl h SI%QFMFQ%Q%%QQe%M%ﬁggD &éo{rﬁgwylfergse enzyme. For

e%fﬁﬁl@se%b@dlgieﬁ@ Bf hE GlvERIASR partitaRRDuBndt esdifsReRSaplidable for use in
inits native form a sec creted | |uciferase, this

re@éar geoe apsay sirieranuilisingdastablizingelementhen as t@mrcrwde@ rarﬁd response in
altg&ﬁonatf)th gWsig;ln?l%ﬂgﬁg‘ﬂﬂ \ﬁhl%% H}ﬁ@g@@%l‘}t@’ ﬁf‘thlé ﬂﬁ&ttigg gf%énaﬂ@?o Banalysed
atmpltnewa te ekpresswgltm\ Iucitorase taucl'pes @d@@fer(aam thatm‘ymhbvetlve form, a

S5 MEARCHTIAAL120 RLESEI AR, RO e oo

e bigRBR barplOMay Adtiby QhQWn| tb Béredin & uciferge@NDING in qamsh@m der example a
or other regul atory q}gence but it _ma

celh @y b &newik Of[@S%S§ @}q #ehave b@g(xb;r@@@gagd wﬂgragfe;pr@ssm construct
c,‘oﬁug s‘gﬁ;% R&%ﬁu@l‘e&ld& '%ﬁ%&dﬁgﬁﬁe REiferae @ﬁl@ﬁaﬂ?bpéré‘tmlvthhl@ﬁ t@aSromoter,

where t e to be ana i
esbansecercuhar degsatone sequangsa mtutmayanoﬂhgdqnp\@m thab the|lypiferase enzyme is
0
L B AT FRSERREE 1RSSR g bsimens wor
thgpgEnpleatt ibe analysed tsisaspeaisd wyexpiess @pastionaeiueierasehe anount
and/ or activity of one or nore |uciferase enzynes are
to be |ndewditon werporfeprexprassionl @ssayishas Hesciifeer lzesein, neyboblienents of the

use rter.in an i nmunoas or as a.label i
oo oA PFAta Biahed ferey RRETma et e Aedht S agh Al ofone or
for8 MRli&asePdhzihéd SOUY bO Hetbrtfiled] FoRElarhpRY, @lREuciiERES mayBe used as a
luciferase nmay be used as a reporter or detectable

Iepier in aRIMENUBQESERY & ah arabehin auhy Nkisationeassay andnhus Mait be Iiked to, for
%(?ﬁpl@rﬁﬁgrﬂlﬁgd r nﬁcl&@%& l']LI the‘ﬁf‘c\’fé(ra% %Qy be used as a reporter or

um nesce gnal ren gener ate
detectablalldbgl. secr et ed | uci fer ase in the first few seconds
foll owi ng addition of substrate can be coupled with a
very r/epdistioded hemia, it hadbesh dodnd disat émthe girepaade. of Bhreducing agent, very

}{@ﬂg@d}r{uﬂ%ﬁq&%é}gng sﬁg@b&%%%gq@%&nee p%ﬁrafﬂ&aé/ecr%%d%ciferase in the first few
seconds following addition of substrate can be coupled with a very rapid decline in bioluminescent
signal. The reducing agent may be added alone or may be a constituent of a reagent composition
such as an assay buffer (for example together with a luciferase substrate(s)) or a cell lysis buffer
as described below.



10

15

20

25

30

such as an assay buffer (for exanple together with a
| uci ferase substrate(s)) or a cell lysis buffer as

walemsinidied bel ow. Accordi ngly, reagent conpositPOnavL®n/002003

use in accordance with enbodi nents of the invention
may conprise at |east one reducing agent, typically a
t hi ol -based reduci ng agent. 1% a general sense,
oxidation - reduction (redox) reactions are
characterlzed by a change in OX|dat|on nunber usually
sfer rm’" oxi
Uy ot ARG iederd SEROMRR: dofel B BleAOMIE Ppasigents of the
imertRmayaompriss ableast bR ledwui)ageMigsieAE a tie-béged reducing agent.
‘'reduction” refers to a decrease in oxidation state or

nunbef agandaisensef o@aﬁ&il feB&kion Redoxpréb(ﬂlbﬁé éf@ cﬁ’@@ﬁénzed S a change
sonetimes referred as an el ectron acc

in pxidatien Rgnkegeisually by agrgﬁsger, ofrglgctrons.e Fhesigrm @xggtlog typlgally refers to an
n%r%%& ‘|'n°d3< B ate ﬁﬁﬂl\é@gr‘ @%S@%Yelg’&rgﬁﬁ AFASES! the Rfn' 'g@dtfbtion" refers to

er of Vays. ion to reasé I n Oxl
adastease inoxidaipni stete br reimber (el of efeeitiuns}. iforioxidisingaggsot’ is sometimes

SuEiccse SPRRLRA S0RE dud AE RulbPa PGSR rereg 1o s

eleztiorcémhon Maductibremaybe caratetisdulinl@ ngmbersof valy (i adglition twieecrease in

qx@%ti’lpgggj gr")a?rm aéfQﬁ?r raaﬁ%ﬁw@ gq{]gégogg{,@ he,gpnsidered as a "gain in
rdpErosms exam é%@&&@ﬁ'oﬁd%atn‘@%d hjdRJgens ERSt i ReBsedtdhdta ketone or

have the ability to oxidize other substances are said
eﬂd@hﬁﬂe g%%uadytiiow weﬁmore@uced mem émm@w of gecardenpaealiplgEsngctively, and a

oﬁg@gﬁité E%nd;%?ﬁ% i‘f{lt?dqlﬁ)@rog&?ﬁ &f 8 tw rﬁtdgsétﬂﬁ%ﬁéesttﬁhi‘have the ability

tore uce "ot er substances are sa
tw oxiwee Oﬂ'le'omubstamnes arersshidato doer'efidatived cantl @rearefemee dhued togidising agents”,

by eSS B BB S R e e s

bel"%dhdtm\'sanarads referreciodisS educhiychgehts”, Uxdutants", @F "redicehis's Tpglcally in a

recgglpgqc 35 Eléé?ef{l.lgt%a{éi:l}) ?qsélggag %éezhlggq%u?egtrqr@éggﬁtoxndlsed and the oxidant or
o&i@mg%{;édt AnPéledtiBnParRiqs Fe8RiRa SH iR feliicy e@b?ﬁg H{aﬁ bé Present in a

reagent is used, in order to provi
reagentaomposition @&unregcorre?pondlrair@mtlpv anixtusen{ni whinfirteat reaganttisniaged, in order

8 ?@Q@({‘én Qlerd I%&Jc‘in@n?r“?eﬁﬁéﬁ(/@ eng F&ﬁm@rﬂ%ﬁ %Htedﬂea mlxture

e reductrono ['uciterase prono

L E AT R e —
omerveﬁfaah:tatmg ¢heanonvensionedf iheriuciferageofram a Tiocsastigkédnfoardation or form to a
eciate that a variety of reducing

leé@@ﬁf{"gcg}w@”@m ‘g ™ for the purposes of the present

i nve |on re conte lat d herein, For ex
the r kﬂag Q@&ﬁﬂ%@ ﬁ@maﬁﬂv alregisig ae@nnﬁ%ﬁtswwgle for the
pBEHBEHs di‘ Hﬂtpré‘sgﬁttn’fveﬁﬂbh @fd br‘é cbﬁ‘t@mﬁ@t@@ hékin® 'FoPéxaﬁHEle the reducmg agent
el'ectrochem cal potential in the reagent conpos

mayc he t hadisuphislal pevidd eonyerting ageet thedl aoaidbytes tini be sgenewau@ of an
e%ﬁ@@épg@%@g)ﬁ tehfal |rPfhbfr@afy@@tecoﬂ{g%t?o@%cf?%a‘l"@?ulﬁﬁ?e%ﬂ&? L reduced to
thiadsl dluusrdynatdmngdh& lugifecase iprodaim, eBy Wy, ofchxsmﬂ)le,ﬁh@lmdmmgcbgenmay be an

he luciferase protejn. .For thloJ
baf ety SonBonE Pty s Thute boicnde Riese protein. For
eRdrhise tthiblb easrredueing @bmpdneats OF RAbPRIEE, are known to affect the rates of thiol-
disulphide interchange reactions involved in protein folding and denaturation.

A general equation describing the reduction of thiols is shown in equation 1.0:
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i nt erchange reactions involved in protein folding and
denaturation. A general equation describing the

wo ed@aotiion of thiols is shown in equation 1.0: REBAB2R7402003

2H+ + 2e-(r) R-SH + R1-SH 1.0 Exanpl es of suitable
reduci ng agents include but are not limted to:
dithiothreitol (DTT); dithioeythritol (DTE);
tris(e-carboxyet hyl ) phosphi ne (TCEP); thioglycol ate;
sodi um t hi ogl ycol at e; pyruvate; cysteine; sodium

| ph di t hi t d
?Jlualtol ﬁ%ﬁg gﬁ w gpﬁ@elt halnglna © By rogen
RS et t°eteﬂélr@m?"cﬁﬁrﬁggﬁécﬁﬂﬁeaﬁﬁéw‘éa?&' fifgdgliraitiohretol (OTT)
n I
cgtﬁlsog@}hng(DSFEl) h@is|( é—f@%’r?&d&tg}%ﬁ@éﬁgﬂé %%'OB'W‘%’_*%&H tRglycolate;
ﬁ{%l %vs@meawdwmﬁylphwe smf@rowbﬁmkpgﬁg ditb@@aie;thydrggen_ + platinum catalyst;
B- H‘H}é@?tbé’[ﬁ%l T e@ép?d@t@ﬂhﬂfé \fv\% Igcsegﬁ lo tac@CEﬁ'o'gféaandioxide N-

exanpl e of uci'ng
Qﬂfyﬂma}qmldeear[dwsmrb@e lm/BQmeSembdamantﬂ the &duan@ﬁeage?ﬁﬁféy bd #mmobilised

ohB4 8olid 31@)@9& fonT Lﬁpﬁlme r%%grgd%?ea eneﬂd 3ny Tmeb ﬁlged reducing

at a concent'rat |

reddentis MOtﬂJBedTM?EBﬂlsmiMldeﬁr@d géb TORP i$QA eﬁ% lelaoa &icing agent,

ST Al Nakh. B el R,

Iud nunmer oys addi ti onal conmponents as

nil ) TP i o uraskrids eseihat o GowPHEbR 3yorsiisost 500 M,
ki 2 thids i, t henvaDE mMTB@de%%Mt ?VOO%AAS@%@%WW@% mM, 300 mM,

corrponents wi Il depend lafgely on t uci'ferase
4@%?%%’ Q&W.in the assay and the circunstances and

purpose of the assay. One such typical additional
conpomeagent memaositioas) it use dinpassordarca with mlaanvemmnmasbralso include

P BRI bl o N L Pl e TRAS st

ﬂmoarpoﬁendentltwa Bla:blaeldlﬁomel @mpbiesnef wilt H&Jend rargeh/%nrtﬁé‘%lfe@é%e enzyme
al.ysed b e luciferase and/or the lysis of cell

ug%; éli S?Sﬁay %/’Wt ing @@PW@?%@?@ anngqrp%sg%eeassth €ne such typlcal additional

comparent f@n magéﬁVcoﬁfBHMdn%?th@ 'ﬂﬁetﬁ'bn EQI'iees 5 BPhe Iﬁﬂ‘gﬁe@%se By way of

chel at (such as_EDTA ant1 ox
EXATRYG:O r%gerarcgmaosgl@najpay fplﬁhﬂf WISG ncbmmﬂnelds suitable édn oalseneficial in

ooty el S i TR A bl Bl e

examnre, dke @qm};p@s |orfnma)scormse amjbtonnorgldy\xa@nbmetal chelators (such as EDTA,
i L ent._ conposi tjon nven

Cfﬁﬂ g@gﬁg aXWx@faﬁtgf(‘& aggscgg)&qm pr?tgi\ﬁed&pq)l{?rso(qutn@@rpxahc acid),

sailsod&tergermw @pEan%ngP@E{@ddg]oﬁal ggj|t|§é|‘%%rﬁt (@;Sfégguféer clompongnts such as

HERES JSI éﬁﬁo e afioasly Adeanalic s eapent canpesiion of heinienion may have

aashliof laDIB’abt MQ”%&&IP})beWeeheabﬁﬁtg?dand' OW éh' Iﬂet%ﬁung the exact

capabilities of the pérson skil
CRIIHIHYAN Gf .aéaageéfr@mosnwart@ b& smploykdtin edy parmuﬂae mms@sww terms of

e o RIPORLR e el '%?himh?ec%%@hf%? o BTN e art
or st é%ééér@p@%ﬂrhfe EHS Jeﬁ%? G PR S35 P vy ons. for
example including a reducing agent, provide very high initial signal strength when used with a
modified infracellular Gaussia luciferase or standard secreted Gaussia luciferase, followed by a
very rapid decline in luminescense to background levels. That the inclusion of a reducing agent
shortens the period of luminescense from a secreted luciferase is particularly surprising given that
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very rapid decline in | um nescense to background
| evel s. That the inclusion of a reducing agent

W@ b@sierso t he period of | um nescense from a sepCEABL007/002003
luciferase is particularly surprising given thatit is
contrary, indeed opposite, to the reported effect of
DTT on intracellul ar Iu0|fer3§es such as firefly and
Renilla luciferases. Disclosed herein are nethods for
ut|I|2|ng this unexpected effect of reducing agents on

ucj fer and di f.f

135 FastenoPoeeb S enies Brots g e DT Gt EodlaL Rpfprases such as

f@ﬂyg{gp@ﬂa |UchergEt i cul ar, the inventors' findings have
led to the devel opnent of novel nethods for per form ng

nul ti Digdpbdehcdsie aRTBRS fdr@tnl@ﬁ@%@@ﬁ@@eomd dffcbthet ré@Utn@g agents on
art, the signal generated ferent lucjferase

spejeted b@@ﬁasgﬁ,sqnid wilepd ﬂ@dilfﬁgre@YQI @gqu gkthgge @ﬂggﬁm,q@rent luciferases to
aH\?a"f\ Qt i ;%thﬁﬁﬁréfﬁg |f9/@ntgﬂsffnﬁlﬁgﬁa‘%§ led"o %@‘d@\?él ent of novel methods for

mave resent 1 nvention describ for the
pbrfcvrmtngtmw‘rblutlfemselass:aySerlasaeCCEdagmaWﬁh cﬂmwprwr @d the signal generated by

g Lﬂglf#kazsgg (fllﬁ\?et R%eln (ﬁ%ﬁl&%&@ Q/%%g us %ér}n%@g? ré’d_&ents or based on
d\ﬂétéﬂ&fﬂ }nMrglbuﬁmgwE\mléngthboﬁm pliﬁyerlt Hm/en?(on deseribdatiar the first time that
lePHR i aneBSan gl o HROT SRECb RO s = TaPATgrences in thelr

k%f?é%rofm@wt%ﬁﬁ’éﬁont hﬁithbuta\%ﬂlr\geto%nfﬁd&hmgﬂﬁéﬁry, Weed@asxemplified herein
exposure to reduci ng a ents such TT reduces
ycjfe

suggsst thataisliterytoplgsmio| r@ifesmeére@édw‘er@§53| raw'rﬁé@l@%é order to adopt
tﬁehj §ctig$ %rﬁ@'ﬁ}aﬁé W@Péagaetxg&ﬂre Kesdud etnﬁa&lcﬁ JsebeT reduces or

Creates ow O Op ortunltk/
abelahesrthmgctrmtymf thetseortey luoiferasee thisrodess efdractietion tekastmore than a few

SPU0 5 RBEL S B B B R, o

haftye it BEdIRS foQieattivate NiSurpAkingly, ga@adxempﬂflemﬂertem tn@mplum@w oftLEp to 50mM

ability to substantially or co e
DTJqupgpng@auW amy redupen, i intigl &Igi_ﬂgp rht?r;{]y égsp[}gg[ pﬂﬁ%{substaﬂtlally or
Eﬁfe n§acf?&faﬁeeth§ﬂcﬂ%\’asé%ﬁﬁ@&ou@@[&’%ﬁhlﬁdt@sﬂs of the
|nvent|on I nclude a reduction in background

' urmi n%ﬁﬁ?ﬁ%ﬁ ts‘%;ff{e ﬁtb1yZedg;l?&rt%ﬁ]p&lﬁﬂ@‘émﬁb%?es%ﬁt||'(1\%}1t|on include a

and a prolo she the assay reagent ay
redyichicries bankgrotml lpminescerget(iniefisad a igherrsignalaoise éﬂtlﬁ) andfagorolonged shelf-

Ilgeuquhr égs%yat ?gerq )(‘A%é} g)uﬁe#gﬁilth@ér%é FR Wﬁ\zeu%frﬂ@geénﬁé\?hfé Eiter the addition

of Bubsinate presamebty dee thiagtoexidatien$i tivity of detection
coupled with short signal duration. This is

denormhis, fﬂﬁ@l@bdk of tb@pt’ék@t @ashtior mO\hds}hgrer semeitivity lodeteutien coupled with

secreted in t - regardl es

DGR Ry APl AT 1A Dt etcasd I Ll BRes At issgereted n their

\ﬁll@rtf@tsté?é BGRqIERAf fihefet BeP8RAMMsAN Tﬁfa‘?%@fyﬁé‘ seck&tad format or are
sanme agents (reduci ng agents) provide a |on

re@otg‘neélto decame wan-seereledi nthalthe| sagme zagents c(refi@-‘mswngh plRvide a longer

f

SRR 55530 RORRR. Bt RURRIJADEY ettt ppouny o

adede tagler(ﬂs fof bettentistinguish Iudlfenase kipmedst based off dlffergha;es in their kinetics of

@F ssion. A reagent conposition for use in accordance

It &TISSI08: | nvention may further conprise

A reagent composition for use in accordance with the invention may further comprise

one or more chelators. Suitable chelators include but are not limited to divalent metal chelators
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one or nore chelators. Suitable chelators include but
are not limted to divalent nmetal chel atorssuch as,

wo ecoosexanpl e, EDTA, CDTA and EGTA. The chel at opCTvay2dwe/002003

present at a concentration of between about 1nmM and
about 15mM Those skilled in the art will appreciate
t hat where exenpl ary ranges ‘o> tonstituents are
provi ded herein, these are not exhaustive but are
merely illustrative of ranges and constituents that

s'g%a??ﬁr ﬁgﬁh n? %%JA”CB?@ER@E@T@ Qﬁ’?e {hg gﬁ magx)g Bhesgrﬂ at & concentration

of hétereereabobi MMmdubsctdﬁmNm gnal intensity, reduced
background signal, prolonged reagent sheif-life and/or
shor t efosegskiied bi thé amvrﬂmprenhte?eh@ wabre eldshpsigry m@b@d&oﬁétltuents are

A e oo S et S Bt et et sl ga e ane Sonsttuents

the dhdysbenrntibded ifkempostidRs SEHENElehth! |ﬁ’Véibl‘ﬂ@\nr?gdl‘j’r\féléi|ﬁ’g§1 oPthe luciferase
the l'uci ferase substrate. For exanple

PRItRIN. AN ANSEE Bialuminesasal signahintgesity,; raguced b@Cdsgrp@ryisSIgnabﬁrolonged reagent
%Pﬁfé ar?{ﬂorgpé}{éhgggﬁ{)om,ﬁﬁ% grﬁ%g nabout 15 minutes after

dition stra rther, by way of exanple

only, ng@ rﬁ’étﬁ’ddgr&‘ [ﬁ@%ﬂﬁféﬂtﬁorqa hggfolurrﬁrge@%n%@gasl f&grl%gtSd by the luciferase

| uci fer be such
can hatliedted iba mhm‘uprme td begimuwitsn alXibit ohers¢cead ollowifg addition of the

BT s P i e $60a SoE8E il BStnan about 20

niifmags erliessthah Ybalt 15 hﬁwuld@lafteraiddlﬁcbrgcﬁaﬂe @B@lrdteeSF%rthéTalby Wayb¥example
&%Elﬁlg]tlal signal. The iucjferase substrate and

opkiethe Bigliinegcentaigial serprand by the liferasaany hgfoughBalsa5 minutes, 10

niRAGe NS rﬁlﬁtﬁf@@SZOtr‘nfﬁﬁ‘teQQHTﬁ)hu@@ or 30ahiltes %fté}olhlfi'%foﬂg)f the luciferase-

constituents of separate reagent conpos
cetalised: teastion.dhe bielumeasasni sighabie etween {ess taaraboutH& of the initial signal

aw[ég%ﬁ,%ﬁgﬁqum%qr{% ﬁgapd t he reducing agent are not

cons e reagent conposition, the

i o aiTBte BpRRaF opd e BRRERA FRRB S ofgre same

reagelittcomposition bheay lesckeparatg (iagedig cohstituents oé%@@ﬂbtmf@ﬁgent doenpositions)

s B oo Bl MeeET oo Dol Brestassiaeiopd e reduoig

&R RO ot BstIRENtD bERE BAME R t
agbo o 50rrM (if26nip 6ERE BEmé R a@erﬁ ﬁ?\‘(/lﬁ&féﬁlbﬁ théjghr?@tgat%rﬁfa? bk RAdk to the

saBple comalning ieiaraseaiter deforn ra&ertqn &hthaisene timerawiadgitiont @fblneereducmg
agﬁﬁl gﬁé @%b éjh?'fHe ét?’a?esisac{ggle?ﬂgu%m%?@%gﬁ&h{leﬁﬁ?@gﬁ By way of

in t art and 1 nclu
enampleA the @elea’tﬂmzme obdsrigaiive tharsohmay Geypreseat inya concentration of more than

E&ﬂi%ﬁ;%@ ﬂp@ %gutgﬁﬁlﬂ gréﬁ%%}ﬁ&giﬁé@%ﬁ%@%'a%u&% or more than

abaud IZB@MI ISugét%Ve% C@fe@fefa‘i%eltdlérn}w%%l die @8Il kitwmay tHo@tél@ﬁ:CIHdSﬁ Xhe art and
S e plca ri ses conmponents for

”]CE@? r?é?%rﬁéo@ t‘?‘{:,to nbdt ﬁ”qv1 ngte'iaé'B?fer ase to be

assayed whi | e_t he assay buffer typi cal I% contains,

i nt er TApIGY 'UP'f?@%@B%err%QOéte%ﬁﬁéabﬁYﬁeméGﬂ’ﬂp B voduiffers t alysis buffer and

ah %sa&"tﬁxﬁér“(%bl ﬁef&ﬁ’%ﬂo' i?—:?et ﬁﬁéj 23 ere@@&w\)en H! Ixéi'sS ButteP typically

accor dance vv|t ntvin
ceyaprises components for lysing the cells contammg the luciferase to be assayed whlle the assay

buffer typically contains, infer alia, the substrate and any required cofactors for the luciferase
reaction.
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constituents of luciferase assay buffers,
Advant ageousl y, assay buffers in accordance with the

w@e@s®nt100 nventi on ef fectively provide a shortECT/AB2000802003

of light em ssion when used in conjunction with

| uci ferases that are secret e%i ntheir wld-type or

native state. Alternatively, “Teduci ng agents for use
i n accordance with methods of the present invention

may be constituents of cell lysis buffers. By way of

exanpl
©due g ERM R REHPALAARDYSh IncREOP 06 B AR ivoption may be
comsiibiEne St Wﬂmﬁlas@eytmlﬁerer Adaniagpauslf ava duTess iprassaaance with the

ot 5bkr AP PPl < S5 PR3 PERLEL AL oo

withjuclfisragee ast aedsetreted i thyir will-tppesamatie stdte.t hmrnatwely, reducmg agents
condi.tion | s sybseguent

dj th
fqrégaérh@cqg%aq%e gitﬁ@e@ogsggfﬁtg? RIS dHEN logr{aa)%/ ?Feﬁ ong e;r\tﬁ phcell lysis

b@fferd. NBy B} 6?@(@!71 e |ﬂﬁ1a§/ b@bd\@h@@@umﬁwr;ﬁﬁate Bhedueing 2§t into a cell
‘nventbrs have found 1hat a | 'arge portion_of secreted

lysigdauffer wiase gapethest invalvesdegasuingrtvaor 196 Wickesases expressed by a cell,
\I\;hbl%ﬁ'l d?\@'lﬁbﬁfeé@l% %b&é%d brEHnthQ SthFﬂg %Jangéﬁane Q‘*e%Fe'téa%dﬁgﬂase activity may

bsemaeﬂreab nc)rmarryhma qamele@rhtr@ aondioned meditmothe tchlls subseqyently lysed in a

r%a(réhﬁtgqc ﬁtlglﬂsjf%q% %Cﬂl%ss § e%g eag? Srfe@gascg\ﬂtg I?)ﬁ gﬁqbtta}gklﬁaggﬁlferase measured.

The gicb@t imentorByiavesiound tieat b mgeq)ohlmﬁ b%ecwtddhuaﬁemwmay hmgntracellular at

ent the se rete | uci.f | qcated i ntracel
gglvﬁgct{mev dPSSSON &pqr@q:]tretgmug]spr&q to mlgra?on to the cell
@W@&%&r&hdﬁf apiy Sevents r#féaglwemém Y wg |rm@bénur&r |0cetab& because
ular luciferase. Alternafivel

truly intrace
theeesau&satg celjaing & miiiye pleseerioied @nd n@esreted l@plf@r@m Biggping a lysis buffer

i
letK% re?du@@& a@esrﬁ g?érsg&é@(? éjglféfé(;sg llc{;%@& g@?%e!ul?r alg @%%tﬁgt?#‘étfcﬁ khat all light
edussen sliyseguenthy measbed isiaiDwimioi derivettintytirotritee trdy Ingacafigar luciferase.
cultured, and initiate the luciferase-catalysed
react IAdiernaﬂ\IEIyweUthcmla'gentsbma;ab@ccmsmta&rmbfkaa;pombmsdalys;k ad asday buffer

sutohasl # sl ol SRS Bpies 4 e SHRcRuslnly arecty vitin te
nRSRINEIR Whitd tﬁ@@ellb 4l duftlira® %md Rﬁiaféethe Iublﬁar@s‘éseabélybétf ﬁe@tﬁlon It will also
corrpn&agya reduci ng agent be added directly

be eebieeialEtiBY fhasalBHes in e 6 d1al wieis @ Seppleius tﬂergs@ I&gmpleyed it may be
t

Db ol JaEik BAsRelutads! SRl O sS5PRR0) comosng o

reduciegtagen, may be pededalirestly de thegmediuns inswhich ih@rwlls aie cultured so as to

lid d f h
IME’D%? ﬁﬁc@eé%eyc\#%%ﬂga%nuzgu; o?r I y:)?:l)hl Iolr ;negucr eZZent
compr h%?ivﬁéoe@ﬂ%fb&”%éﬂ{a'sc%g”;p@c%wﬂﬁaﬁéo&’evs'gﬂt‘?@veﬁ il typically be

ﬁ@éﬁ% Q@htldﬁ@ of alematielyt mant@ it golid@r @ryxfeem Buthoss tyophilised. Whether
he reagent conposi tion be used direc

ag4e0Hy Ok [yaphilised, GREOE SOMBASIPR Fidhe BHENGen ma&fﬁ érpygwa either comprising
’EBHsrﬂfue tgqfr%’Fnllx@GH % tayoonﬁfnaf‘ﬁﬁyofkb%n%%ﬁ@%'b%%%& prior to use. The

1 SSO . uted or otherw se treated eit
regent aoaIppsitiaarmaytiesised diraptisinen aseeytsystam fordhgdeerminstion ¢f luciferase

ARPIRIP TR | & Ay Fela ﬁtﬁ%lﬂrﬁ VHH‘C&I 28 o Mﬂ{em@tr&ﬁed either
4 e bt

i fiventon’ an reagen
caemloaillgi@npfwsmallyisuttmw the composmon |s capable of performlng the deswed function.

Methods of the invention and reagent compositions for use in accordance with the
present invention are applicable to determining the amount and/or activity of any luciferase in a
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present invention are applicable to determ ning the

anount and/or activity of any luciferase in asanple.
wab@slonand er ase may be a naturally occurring ePyAB207/002003

a nodified or reconbi nant enzyne. A naturally

occurring luciferase may be derived fromany one of a

nunber of biol um nescent orgadfisms, typically fromthe

I i ght organ thereof. Such organi sns include but are

not limted to biolum nescent bacteria, protozoa,

| i es, crustac

BB LR bRr b By Rl oo S b MO o Fcombinan

DAY OrA aetdraﬂy@Coodsudnlrigglublférafsbemaub§tdeﬁ1]e@ ﬁ@mlar@e@hebw b himber of

u | uci f erases such as_those o
e O e ek 8 TGt piges heregg: Bueh orgenms nclude bt are
n‘é?l‘ﬁﬂfé@ t@bi@k!mlrféfsce‘ntiﬁécféﬁﬁ%ﬁ@tﬁzoasbﬂ‘eﬂbn ééé“%ﬁus@é isK Siies, crustaceans

rine organi snse Reni | | a, (Gaussia an P | eur omanma
anti pesties Q%ﬁféﬁﬂ@'b' dudiferases\aaydelcateparised ascariing tn the isetistrate utilised by
n |
ﬂgér %@Z@@ |bp1€ g%ﬁﬁ Bﬂﬁcﬁfsrgl%esufsﬁ ad @?Ee @gﬁ@j@g abvdli ?IL& b8&tiel fise uciterin.
A ﬁ&ﬁbmdag@spsf lusifargsee $Lkrbras|thmsefcérthmmnnecmghM@Ramﬂm@aussm and

éoeh%q%ﬁf |§%ycog‘8gtp%élg%,|t Qarg a@ggrqrﬁﬁﬁ %g@ﬁl ggnt substra{gz The reagent
cbrlnpclfsmﬁé dfiespresent inentictapslagplictbleas aseafth Ildiféraddsyusing either luciferin or
nlllaluae%gra es are intracellular in their natural

cgglefierazing sy 1ssia luciferase is secreted inits

wi | d- e state. Gaussia lucjferase is of particular

i nter S . riy applicable to use with either
é\ég mginqde and seaaenh CaPRRIioRSoa; siplerly applicable t ith eith

n@r‘aé’éllh‘lﬁi %}%&@@H I@F?em F'I gﬁf{ﬂg E.&% keﬁ?ﬂa%ﬁér aJr]? @{?Qéellul?r in their natural

achi evable wt : ) er ase an
statep wiieleas iGagssias bicifetashas seeretedineds wlld:iyp@smees Gaasséa latiferase is of

pgﬁaparﬁ@&%tats (Pt(ﬁég %F%hﬁé\wﬁ 3&@%? hjm?nt]e%%eﬁrﬁ aclgqegllfst(r)elmﬂ@ higher than that
acteagbletwnﬁorfﬁamﬂa tlictigrasenfand he theremalesd kn@wre |u¢§@§bei n Otr|1er secreted
ciferase. In

R utrist e Stons P ol ARrG cidsak FiorBlielon Sxas Mefid onga

licifargat Wgﬂcaﬂy Qhélﬁe%gedt %orﬁ@dkitlblﬁ%céﬂ 8 indbrifon ate hs‘éﬂ% ceﬁ]ﬁwctlon with at
secreted | uciferase and | east one non-secret

lqagicane seergied Sigiferasst &n Isobe ﬁ@b@@@@twﬂ@ reagent cqmmbrtl@nsmmeenvennon
aFéy uéet:'i qF eclplgﬁﬁcltibr? dith régﬁel%gl ; ecﬁlé%'té?lg ﬁa\gg a%wr om ri?e B -secreted

['uci ferase may
|lJ@Inyaa@(s) of the biolum nescent organism Alter nat i veI y
the luciferase may be obtained fromcultured cells,

f or efuigbleclutifecstses iare repdiysobtainahieby thbeé Isklllw mnmmmﬂ uﬂig known

Sl bR AR OR LR IEL £ A Bt

orgamisTbiAnerndtiveln ﬂ"béﬂ@lf@t@@méfb@ob(ﬁﬁédafmm élﬂtu#é@ Icksator ¥>@anﬁ>ﬁe bacteria,
at ur aI y occurring luclferase. of exarrp

Y??ép dnsggticp! Séééfiaét"@&afl ¢RYp FRIER Baverhegn B@Sﬁaﬁ@ed witinugsionagids encodlng
thelipstasgd nol ecul ar bi ol ogi cal techni ques by renoval of
signal sequences and/or fusion to an intracellul ar

b0k VPR MRSERa) o HAIARHY U5 hp ) L PhACS e o
naidrdilyt pesurring: luniferbes. 0By otaheaf enerdplé,i & atiucally seerbted Kuvifsvase may be
mB&’lfiédhl?s?n% étéﬁdard molecular biological techniques by removal of signal sequences and/or
fusion to an intracellular polypeptide such that the enzyme is no longer secreted but remains
intracellular. Alternatively, or in addition, a number of other modifications well known to those in
the art may be made, for example, to alter one or more amino acids in the luciferase polypeptide

sequence to modulate expression and/or solubility of the enzyme in a cell culture system of
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the art may be nade, for exanple, to alter one or nore

am no acids in the |uciferase pol ypepti de sequence to
woreesloatieo expr essi on and/ or solubility of the POXD2007/02003

a cell culture system of choice. Such nodul ati on may be

an increase or decrease in expression and/or

sol ubility, depending on the4%quirenents of the

particul ar application in which the luciferase, and

t he reagent conpositions of the invention are to be

cﬁﬁgé loys‘;t‘ud, hciiaf a k%e éf} ¥seb8r gg&#a{sg% eexpl%séi]a?]dbﬁd\/or solubility,

u0| erase uct ron of "One Of nore
ddpatdmbi dn thenng‘emaﬁmto‘a theopmtmtaalapﬂ)hcst@ntlhe/vhmhomeilucjferase and the

réq%%b{c@h@ag fh?lyg(lgn %?e:{oj)b 'Ee[rm; ér:q%rﬂtglaeir may be desirable to
nSddffR ehe I@difél"e\@e b)ﬁﬂﬁ@ lirBrofiUeash dflomk foﬁmaféecfestéblhﬁrfg élé?némﬁ fo destablllse the
contain such el enents. Suitable protein dest abilisin

PeQteifre n b dciieraggsy gentainingr §€a||w@wee§em@?ﬁ eV h art@éada%\@ and are
e?&%%#é?%ﬂ e 'étetaH)?e t%?" 1R 3 rﬁjﬁlcl?érééeb Wﬁﬁﬁpao n&'déhi%ﬂ‘ﬂ Qxch elements.

reon
Selﬂahbejprntglnaiestahtwrmcﬁ@man samclqde dS’EéT rseqﬂ@ngesdamln@ ﬁCId; Bemuamces enriched

o 87 B0, B P, Bl 2, 5 BREE BRI R ) p gocuence

epegdirigcan mtrbqellﬁaivmutéag@mﬂatfoorsigmaleorv\detgmrd @ad abiqlitizedhe enhanced

| uci ferase t.he r steady state expressign
selibl e Eed B Shenmers e sRpTatveh i) do RERRGED fantageous for
ude sikibtédtauiingd uchéredes! dlvéns tf@omwgﬁr@fe@dﬁ@tafée@mr@ssmn levels of such
Sui tabl e nmet hods are described, for exanple

licierpeasdi Ny wablwe&oatf@rsdqsablémg APRFIe & m.tenmdﬁteotj@rem Suitable
r#ﬂﬁo%é%r%%éscﬁ?ébe f&'é(‘éllnﬂé ulﬁecogfenelﬂﬁﬂegh tédsgil{%% PR %ﬁgatlon No. US

elrn referfence its pression o
101588,09i( tifeshﬁbeurarawrmrss)mmpmad hered by);efererme indjezaniiiety). Expression

o PEAEed R o BANTIRAET 91 5HnPS s of Rel G sucn aspobyh)

taild aranisodptionsti on trasshgdiondl rnhdneers naraiftr redating Yoo ME dre the encoding
art| uI ar _expression E stem

;
R ROlTe sedlosse i oo e s emon ST h eV SieMPler goaimise expression

of theQdifeia8d InSnsREt dBINEhumEh bélls, @aEHPIsAE RORe hiRifdrixe polynucleotlde may
| uci ferase pol ynucl eotide may be optim sed for insect

b@ropwﬂlﬁ@dqfowseroﬁorrfwm@@ells\r@awctwalbpé\mm@s fpb¢0d@fd)d%ﬂ§e adaptation and
gﬁrﬂgﬁloﬂ‘f’cﬁ%@khﬁbe ﬁ&&%ﬂﬁﬁb ﬁ‘dtR&E sf? Ieoﬂh e”t

eci es are we ose S he art.

Furt hg;l)l{tﬁ%%édlffégﬁ n8 Wit WA b AP o MRfadeCp J eﬂ)%#) dgroa;q%fynucleotlde

pol yp e Or pol'ynucl eotide sequences alt
sequencest aretaisoseelskiolh etdl thase tskitedaint the ladr  Eoraaxpigle, restriction enzyme

t t it , in d d .
devagecsies By bR mteises 55 B8 obnidonts e e iehyiars ifkpie may be
firged opeorfjiped vah acséamemty@ébtm bhdiffer&f G@atbrdlkl BS Bistidetable marker
of di ffer ent function such as a sel ectabl e narker

(¢-8- AplibiaftIN@CP resi stance). Those skilled in the art
coul d readiL%ﬂ predict using well known techni ques such
as confpasepkileddeltha A coylt sepdily predick here welnaym igelniques such as

cB%ﬁtbF%(?er ||lng tROLE ] qﬁﬁérﬁse@ th&ﬁ ea{é é‘%rl"iacﬁﬁw Slrﬁé\?a% e'th L&k li\%gc%ordance with

|ca i ons
thraamv&nﬂorrraad avell @s aredletthetnedifldatmsftbatanw belmeadedm d secrethad luciferase the

rgrﬁ% @8 g{p@ er%%or]%ﬂ Ss?tﬁétpé elgrjpép Iq, @c{[ﬁ?ases thlaygrefsgérgteg in tﬁeri}arFative form
typically comprise cysteine residues that form disulphide bridges in the mature active
conformation of the protein. The cysteine residues may be arranged in spacing patterns that are

repeated within the amino acid sequence such that they can be predicted to form intramolecular
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typically conprise cysteine residues that form

di sul phide bridges in the mature active confornmation
w@booslo+1pr ot ei n. The cystei ne residues nay be BCT/AUY®A002003

in spacing patterns that are repeated within the am no

aci d sequence such that they%igan be predicted to form

i nt ranol ecul ar di sul phi de bonds. Such | uciferases

typi cally show reduced activity when expressed

intracel lular”™. Thus, those skilled in the art wl|l
dlﬂ@ﬁ ‘b'foﬁ’cfse StuB}?Fucﬁé‘PéEEé g?@éﬂ? shd%ﬂe&&%é%@tﬁntf\bﬁén' dXBreSRe lrfhiécellularly

of these charact ics of naturally secreted
THuacthoserskiled indhe app willtappigriale|tat Someledsiug lucieragesshartag one or more of
r

g PRABRARIE bLralBuPRORRY LheRRie 3 pETa S for use i
acsevdmior with thelpeesentihventiont ur e medi um rather than a cell

lysate, is typically taken for neasurenent of

| uci fWh@S@sl@Cstebm'teﬁyumeMdsSrt maMmaemﬂgeaﬂsaysi asampie of the cell culture

plicati eat surement s
L e e b et FEREDE R rﬂ%ﬂswﬁwﬁ?f&ﬁ GER BT whist
ac%l'ﬂ e8P R dofrtdppRations '(le %’Qé;ie'atéu |n®ésurérh@1t§ﬁ3@ﬁ ﬂteeséme cells) secreted
| uciterase can accunulate in the cell | ture ned H
lugifeeases prgtnot aprreprigleaiaelaer; awplgéMSeier@w gnihe secrefed lugierase can
I t
SRS e e b2t P BRSO oyt
methieredndcsiratelyer Motast, nm-secratadn fnama ofnthe@blmteaasefs drrefarably contammg

OBl S LB RTFRET, SISy e i s

hd¥eih & afodified Canala |pefptabel @ \;ilmchdfeda et edhirohaeideldyerminal signal peptide is
enerating a non-secreted |luciferase. A secan \ \
Ao ety e g 2 B BRETSE op P 8 R fylyese described
hé\@ﬁ d indadliib® MeBlRatifbraseVA Htht he 17 dmdl Rl Redrélinal signal peptide is
term nal signal peptide is deleted thereby
d@@a@ therehy geeeraithg agwn-searaied luciieraser @er SeeieteéHUC@f%fé%eétCé@ be similarly
f f
oL FRERUa s BRs8AT abiishy TP EliaBfis’ fing 3 vario of methods wel
knosinngthesevskilleedinyheodrt. met hods wel | known to those skilled
in the art. In accordance with the present invention,
| uci f Br aerdande witlh tthec presdné imlentioot diferast petisityucard beydetected and
an oeofanrrbero wel | known t,0
ORI 3k oft & Hpioer of Tean s HELATEWh i AN B it ingyeing but
nét limitéd PARRY %rlum(ﬁorﬁétemh istitiflhtion RowrBdtNd BHiotorfetgrtsatinages pirotomultiplier
such as a photonultlpller photoneter or phot oenul si on

phatorngteron Bnatoesdsiqufiime.i - | uci f er ase reporter assays In
providing, inter alia, for the generation of higher
Deainandililuli-ligiterase vaparienassaygsh phase and | ower background
si gnal ) and a faster rate of |um nescent signal decay
i n t hdn praidingfintereatia,dercttle peneratien efdgber seasitivity (s B@eé\flwblpélase and
[ I
o3 BRTHI el P2 e RReen TS ST e g, of seoreted
lusifepdses dtan wachlevablaleng anently btadilabiasyisfess a’sethmcemnd tenpositions of the
ass ted uci ase
Pl aeraE Tef e SPPIRRUOR S-St MRuTRARE B gpsavs. Secret

ugkdraRst duch %@rGéﬂl@élMdfer‘as@gﬂomCé fighst, bidlumhineseeddeWignel strength than
l'uci f er ases or. multi-lucifera sr
nergw@y non-secreted, lntracellular luciferases. However, a dual- or mut| luciferase assay

utilizing Gaussia luciferase, or indeed any other secreted luciferase, has not previously been
described.
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utilizing Gaussia luciferase, or indeed any other
secreted luciferase, has not previously been

walemsinidied. | n many applications, such as hi gh PCT/AU2007/002003

t hroughput drug screening, which can involve screening
libraries of mllions of congﬁunds, dual -1 uci f erase
assays can provi de consi derabl’é savings in cost and
time, conpared to perform ng two experinents
separately. On the other hand, single reporter assays

S(re (raf |o rhv?r{ahgtél %"Chﬁ%ﬂgum :grgzg, gl_g(/h@!tsucq:%hrﬁémﬁ Juhich can involve

slrammtﬁhhnmes tod nplmﬁscnf rmmpcmndgl cmal-lumferfaee asays samPovide ennsiderable

th 1]
SIS0 erPBD R P PEPRUIAYE PR BHB STt g er hand
sthbia RegoREridsdye ke ifarsblPlesLpERBe ahdior simsiemd perforrh thamudiuciferase

désirable to erforma si ngl e | uci erase ass g
apyaY$ p%gmtlg,at,usprqs gy & qom{o,wforgb@ single Wieifarase assay; even when the cell line

uQéooé'ﬁgFe% S Mﬂw%ﬁ%@ra%&eﬁﬁﬁgﬁh fré(;tel%h\‘iér 6rode‘§% s@dh éém' tetBdighput drug
sbra@ilmgeﬁcai%am@atymaml@ dasirakle to pedfa @plngl@ﬂj@mr@se assay initially in large

LT R, o Tl BT B S s may

baltthemvisliovbe: bylaeiualtlumfedasmsssaymtlu&h@a ner&nbrepor@rtym;formed on a smaller

BB S T b DR © GF R LG BFSP Gheay aysipa i allows the

u@éPQo él’fooéé“l?et&/ééﬁ'tﬁe%ﬁlﬂﬁ@fﬁes( fepétef bilpdr bothGédt Espasetland Borivol reporter.
al- or multi-luciferase assay in accordance with the

' nvent|h QR eBodimént &f he masion, Retleadtné bishé chfe@ﬁs}é@@hesﬁr@ttl@lferase) in
(hereinafter "native fornf) is not cytoplasm c.

afdyebor MUEHHOHETaSsraseR InrAGEaTANE: With e RGPS écHJCtS%S&ﬁh%W its "wild-
{p[ﬁgf%téﬁ‘qﬁéfé]néf@?"nhﬁ{fé'f&ﬁ\%% fot! thoﬂS‘srnh?’ efativé T‘brrﬂ‘irﬂﬁﬁ cméﬂ%eans in the

native es reference e nor
uambtmflenirorgan(satfrannwtad:h thbiuciferasaés desived: én oihbrivargs he term * natlve form "

o A8 4 RS0 § b FEFh Dy Ro AT e e

it® I@@tél@ﬁcereédﬂlﬁﬁi Breturd. A shitapletiucieradd dinigs type sl fypically aparate (undergo
nvi ronnent or m,croenvironnment . that, 1s not reduc

tir IahbeTaking asggton) drsan PRYETORITENG Of MisFasndseneIP; thaj)s oldrdlchg: o is at
€8t %E% ?e?i[]%mngﬁ%ré%kllilglh@rthéi?fﬁﬁ%ryfoﬁﬁ% Wik lleiyldr @mpartment within the

end oplasm¢cC i culum’i s one such m croenvironnent.
endeplasaic reticulureis phesueh Miesediwisaneent. ningthar isdfke plassna membrane, insofar

S TR e L PR, Bl e s

membrangl | y, though, the luciferase in its active native
formis extracellular; nore typically it is secreted.
I't WBYT)lpi%aISIethb@jhetﬂielluaﬁ@a@ﬁn tcotiecedtivarfosm isauxtradetear; more typically it

envir th|n or gani rovi ded, t hat

ARSIt 8 1 A B ALl whn o cn

pRefRRHaY emgﬁﬁ@@ﬁﬁo whigh 1€ Atsabrgtel ©r MOdHioh it b’orﬂnéllyﬂ!hﬂer@oes its catalytlc

reduci ng environnment in conparison to the cytopl asm of

aglividn sy @ eedgeing envireniant insomparisen fodhe exdgnlasm qf/@\d@ryotlc cells, such as
S

rééé@agl?t 3¥lfsh tl\{lr;&? h)éb?dg Q’?E@n@?“e@ﬁ% Wltg‘ﬁ’étl\/%/ ‘f‘or@aée %édr;%t?de into the external

enyifpinmaht yEvetmmoteutyprbdlyaﬁle luciferdee iis/ derived dromaan aquadici arganism that

or at, s tes lucif i nt

SBHEER R hige B shu s RS, e, A WG ds e from o

mdriB&ofganism that secretes luciferase into the sea-water. Such luciferases typically utilize
coelenterazine as a substrate. The abovementioned characterisics of the first luciferase apply to
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mari ne organi smthat secretes luciferase into the
sea-water. Such luciferases typically utilize
w@o@B®entier azi ne as a substrate. The abovenent i BEEAU2007/002003
characterisics of the first luciferase apply tothat
| uci ferase when in its nativ, 33 form Suitably, the
| uci ferase nay be nodified to renove one or nore of
such characteristics. Such luciferases are well known
in the art as described herein. The second | uciferase

thét%crfécl[géec\%énﬁn fls hatiGa foh. Eﬁﬁaﬁlﬁ% lhé?feia%? ?]%é Wﬁ%dlﬁ&f t@remove one or

normal |y operate (undergo t t-emt
more aictuciverardcieristies e Buahdusiiereses a@rweﬂlkocmln\meramrﬂmscnbﬂhherem
is reducing; or is at |east nore reducing (less
oxi di Bhenggcondh lniferdsatis typictllyen furifesasel thatiif és agive form would normally

ongfit itdenlo 1< TPl G ' Baercr AC B o Rhbpongrent et i

reduaing cor dektlldagtnare rddoeingafidss okidising) whanehad ef thy ét Iﬁcﬁf@ms@ Mypically, the

Iuc% égéigﬁg%éﬁﬁgér%g}g gy %@a e rqrusfqtztielt ﬁ;n{%qs ggrgs nWI (l5povg1 to¥hose skilled in

thel bk f ﬁrrﬁé}ft beg(ﬁ’él‘*ﬁéd 1§ an labudiBYorg@Ah dr 'agtbltres@rfal b Sméiﬂmﬁ may use the
wavel ength as the first luciferase or of i fferent

sapiaaberaé AS tmnﬂr%ther@a&]@reawiffefenbwbéwéduItn@ﬁx emft lighteof the same
wdfvé‘l&gg{t’ﬁ%solﬂe iSNEIRl gébfroff Fﬁarfeﬁﬁua"vg@ﬁ ey distinguish the

u0| erase e secon C|ferase as defi ned
above 0 ] e
oop ur necEor@nck iU enbmett o e o0 HehBlan ClepbitS that may
distioguishlthe/firsthutdergsecfon the sexabdibigiferase as téfined sboves ate\apifatiad: y
more reductive and | ess oxidative than that natural
(&} rihe nedox @otertiEl of the whturahmicloenvremmend il widdeH the diseluciferase normally

undergoes its t.al c.activit /or The, .

it (PEOReClso RN Ghbhth i e intdre FRHICRE rast Ws deivasen that
nor ratural nicteVEGRRN! h WhiRAtRd b l@éi{etééé fu¥ddrgoek WtB Icataiyimyactwny,
extracel lular, whereas the natural mcroenvironnent in

whi AdORe second | uci ferase under goes its catalytic

activity is intracellular, and/or; (c) In their native
f ) e kel micsaenyivBme irawieich the Bistreivwae notmeleudengpes its catalytic

Sec%ﬁnt&%'typ‘?cra@ﬁgxt laiellRF iefdaEt g n ﬁl\%ﬂ” rr‘ﬂEroerﬁyﬁi maA€ in which the

ffe agent or a F ed
enviseconddutiferase ltridergéesntsk:atbwm a‘c&maﬁentrasellutaa,md/oat i on,
at least to a greater degree than with respect to the
st dmcheir lmailvfee‘orarsdhe frstddoiferasd ie secrbted anticreas the setoridHeciferase is not
first S[ase i s dependent on the formation of
i nt rsﬁﬁrﬁfjé APEE di sul phide bridges whereas the act | VI ty
e is not, and/or

t econd | ucifera
| {% 1?‘8@3  OE B FRAYFIAG agﬂﬂi%ﬁ reduGngs’e V'fQﬁ‘gte”Za%tﬂe f'rSt UC' erase is

cri tihdefatibPrat flé’dsi'fﬁ)tb Fba?@‘r debiee SRAMONHRFEHERNS iRy é/econd luciferase,
structure, and/or; (g) The predicted structure of

pr oP8Ey f ol ded first Iuciferase conprises nmul tipl e
di sul phide bridges between cysteine residues whereas
t (8 Theeantivtyedf terfigt lueilerase is ldepasdeninen the formation of intramolecular

disulphide bridges whereas the activity of the second luciferase is not, and/or;

() The first luciferase contains cysteine residues that are critical for formation of its
secondary/tertiary structure, and/or;

(g) The predicted structure of the properly folded first luciferase comprises multiple disulphide
bridges between cysteine residues whereas the predicted structure of the second
luciferase does not, or at least not in the region of the catalytic domain.
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| uci ferase does not, or at least not in the region of
the catalytic domain.In sone enbodi nents, additional

wo pagheriases are also utililized such that threel/AD2007/002003

five or nore different luciferases are neasured in a
single sanmple. Typically in t ese enbodi nents, at

| east the third and subseque “Tuci ferases are of the
type described for the second luciferase; i.e.
tolerant of a redu0|ng environment. The nultiple

luci T ap @&ﬁégﬂﬁ%ﬂe“ h, 8deftt%ﬂél lt%ﬁ«?rgéefsfa?er%tutlmﬁW&ﬁzﬂ%a‘f‘ﬁlree four, five

and/ or nay rom erent organi sns. By wa
oofnordifferenéluciferases ane measuredin @ singleistmplas Eypigatiaip these embodiments, at

R 45 AP S0 HIGE B O R P o Wos o

tdframtpbfes efludngl emvironment. erﬁmenmlﬁiﬁlayhacifemxb@nndtyaem it at different

th rese |nven|on scribed b L . ,

WS bt BRL Gt Pr dTee  eaames BY Way Sauple gplgdn atrive

|@ﬁ&aé¥]§§89}r thb\’s@cdi’\'dflucﬁér@ég m ?E@Merﬁ@éﬂ fremTolddpeRLand the third luciferase
nmbodi nent | first luciferase is a secreted nmarine

m&v@ﬁﬁ@fﬂV&ééfO@@lFéefaGaus& a luciferase) that utilizes
coel enterazine as a substrate and the second . ,
| uci f épaples sofamuléruciieresel gssayuicprtemplated (ky. ge preset| igvention are

le or Diptera luciferase) that utilizes
d%dnﬁ%% gr%?oﬁ‘} as a substrate. To a sanpl e containing both

SS9
o AR CRIIRS A ARl AP, s

lsoisraded thagfutilizas avakntgazie & @sedtrbtorandlisusecbndriuniferase iva terrestrial

oS S B, chekiogeier® Hinera bereanss) gt da ey i & & Sibbtate. To
s(ahbl@tcloﬁfﬁi}fm@'b&ﬁ IcErastdas bt ad@é’d“\a @Mr?’l’eﬁﬁiné-(ﬁ)niafhﬁﬂ @@@Q@ﬁer with a

em SSi on neasured agal n. first readi ng
redsiciag ras@tﬁLaSede@Wb%@a@ exemplitads I@raé@édeaée with die Brasent wention.  Light

SRR R BRI Bl 6l oS e

or morto altow the G\aus:tmmalrteﬂdmayt prederabletosent zerm A utiterimnandaiting assay

bggqg(ﬁ@ \rﬂglfz]éls%ql By Sm @]ddglcﬁ gsd thlgﬁfﬁdgeg{ cghg{hﬂ g%lssmn measured

SBaiApTR ﬂMttrélad'r@aﬂaln\@s@rel b8 Ce@isRIudietsd Asivityi angltth@setond reading is a
second |uciferases and a reducing agent that tine

nerapeh atifefly o Alsk pesliaEYitt he first |uciferase but does
not inactivate the second |luciferase; (b) neasuri n? .
the | UhrReroBlRsH wn&n t@eh abovp.ehe presank i ventiprs provides 3 metige for determining

@?rﬁ&dnY@rtaﬁ |t£¥f gé&ﬁhdql CitEE n; a#aﬁ% le"RE Féfof BorkitRing

um nescen e frrst ferase iIs

Ialﬂ 3Ct b a: gc‘agtgfmg |’tfge?92§=1n‘tdﬁgl\ﬂtﬂ rééaﬁ/e%ﬁﬁﬁrafég kdr et ah@ ?écg%ldclHCIferases

or activities
| uci f er aseanded eediicing agenbﬁnehtlm Hependently drlaatiates theofirst lueiferase but

P i PR ey gog (or cetermning
(b) measuring the luminescent signal before the first luciferase is inactivated by the
reducing agent;
() measuring the luminescent signal after the first luciferase is inactivated; and
(d) using the data collected in (b) and (c) to calculate the amounts or activities of
each luciferase relative to each other or relative to other samples.
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second luciferase in a sanple, the nmethod conpri sing
(a) contacting the sanple with a reactive substrate

wo eovosiohaod i rst | uci ferase and a reduci ng agentP¢hau2007/002003

time dependently inactivates the first luciferase but
does not inactivate the second luciferase; (Db)
measuring the |unminescent sigR3t before the first
luciferase is inactivated; (c) contacting the sanple
with a reactive substrate for the second | uciferase;

(d) me I L u nal after the fj

| uci fe&g‘gjebrﬂ%ﬂé'%g% gﬁb@@ﬁe‘f %e%er&&nmg ﬁ%@"’?% q,jachwty of a first and
mbmcemd:lfedasenne(da)npbnttie(m)hodcorﬁrﬁism | ate the amounts or
activities of each luciferase relative to each ot her

or refahti veontagtimy tfnersaﬁ@lmlwﬁﬁa rédd;ﬁ\ve‘ SRERe & HE ke Ilclerase and a
each ot her egr relative to oth

Tripl e-1 ucf \é‘i”}:gs%geﬁts@%}'"ﬁﬁeﬂ@d?m 'QﬁCFW@SémﬂF?lr§tdWﬁrﬁaQ b does not

and two di hbQuaathea88AY IeiA@r s | n one enbodi ment, the
first luciferase is a secreted marine |uciferase (e g.

GaussP )a | u@?@%’ﬁ%@? lupringscent signialisfore the fieshiieifesast isanamtivated;
b t | ond
tS EI fd uci ?de‘r as sfﬁisr% er'{rhes? girclt'a b%tg\?% @&ﬁg 3%009?1@?“@ ase,
ut Id | : @e | umeésenngiheammmesoe?emgnaltaétexathelfnemdlfe@é%iema@tl’véted and
re tive or, . ex reen
Phr i x(%? hri g?'q%f}ﬁ? 5@*@&9'&%*93%1%@”328&% CQG@%P% @neunisner activities of

TOYO B- netedcH apifandse rdlative (P bifiercs? Rdlaiva o theP Sirbles.
| uci f H)q:j\{.':,es Ie%tlfl rst added a coel enterazi necontal ning

assay HUPEE:T Y%toﬁamrl?éPW@'aE\@éﬁPtha@a@éb&r| bed and

e)x]eng fied in accordance with the present invention.

()i 1pre-lustprass assax léslnsé%dﬁ@wﬁsvhﬁﬂa‘eaera tyo (lifferefil dssayrtwiffers
required) and then the sanple left standing or stored

for abBuinesmbpdieas tf@rflfﬁ’fﬂiﬁéefﬁ%ﬁ a1 sparetadename dudiferase (e.g. Gaussia

Iédlf%@é tePutiesbeloMEBLRE sté é’t%)gfa%t (e[nﬁtgtbfﬁﬁ,g@ﬁt apd the second and third

l'uci f érin-contal ni ng assa
|uqﬁ@|1a§a$§rd/@rresioal Ilmlferasﬁe'sﬁmatmhzehmfemdaheai saittate @b temit green and red

TG AT Y Pl 0 A gPecl bt i Sone cobEari avatable rom
TOXY® Banet Gamah To gh;‘ampl% donaRIng bBthVlidifBraSey® first added a coelenterazine-
i nonet e others require sequenti al
CHQQ'E'UQ éﬁ%‘aﬁtbuffw*? ﬁ?a%ﬁ”lgpc’rgéml pcdesaibad éndaewyollfmdu im gcaovaance with
13
th ﬁréﬁn?fﬂ?er}ﬁ&bsﬁlgfﬂ'éﬁﬁsﬁﬁ]% h¥Rurdh § rﬁrﬁéﬁé@%@%ﬁﬁ_ s B%’c{ ﬁrgd)Zag% then the

I n an _enbodi nen the invention t
sgaela eiizanding oF slped forrabutis) miaues/er mary td aliowites Gausstausigeal to decay,

p?e?esru )fs {?);’rgezagzdb&ck \Aﬁdfaﬁ\-confé ﬁlg a?%&éa@ﬁ%r B’ﬁf ma)éagd lfnglh@enll&gafCoA and
ATBL Isfthenagdsled aad Illgrtblemls‘sroonmeﬁﬂ)(@i fBgalnethmgPNfem@ dléilﬁgmsh the red and
grce%ﬁoﬂgv@geflﬁﬁd 33@5&3 %gq% ergffg re@c;atn :rgjﬁ%r Eg l#?lgrpossmle with some

luenireometets, aderdeseihérd RfuiFddeqlidhBal MeabiréRsmr - Luc Assay
system (TOYO B-net). (iv) Pentuple-luciferase assay

(il Quagrupleguciérbdeedseayt usiy ars d/ﬁér&ﬁ s@Rflatbyhativd Eﬁér@ﬁ'ttas?a?/%#ers

buf fersln an enbodi nent of the I nvention

mul ti 4 be bRt éﬁfﬁé‘}ﬁvéﬁﬁloﬁi BRGhiREE ke (abéakl)as 30R¥Bed in (i) above
may further include as a fourth luciferase, one that utilizes luciferin as a substrate but which emits
orange light; e.g. the Rol luciferase available from TOYOQ B-net. During the second measurement
appropriate filters are used to separate the green, orange and red signals; for example as
described for the Multicolor-Luc Assay system (TOYO B-net).

(iv) Pentuple-luciferase assay using two different substrates and two different assay buffers
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further including as a fifth luciferase, one that
emts blue light but is a cytoplasmc luciferase in
w0 tasnatiove form Mst such |uciferases utili zBCT/AU2007/002003

coel enterazine as a substrate and are of marine

origin; for exanple, Renilla |uciferase. During the

first measurement, both Gaus3¥a and Renilla emt

light, such that this neasurenent is the conbi ned

total of CGaussia and Renilla signals. Just prior to

ﬁggisﬂﬁe%%ewb%ﬁ %Qj Y iayen q?\f\gee Ehlné@[f%rgge%%yg@egcnbed f” (iif) above
fuRRs Ir{éfé@lﬁ%{ a6l a e Rciichab, dnbeha Binity usslightialt is a;cyitopdasmlc luciferase in its
eni | | a

Ko K T T
foFéSéﬁBlg quﬂ'é%c?érﬁée fﬂﬁﬁg e GRNMAeRIRMEND B @@uésﬁafmtj Renill a emit hght

uciferin and optionally
suchehat thiclmdasurament igtie eambined é@{alrpéggg.?sgdargggzmrl}la@gnﬁ% Just prior to
iq' q gecérgqjgésé% g@#fg%{ﬂ a'dﬁﬁﬁ‘ n%f fRERureRIcRNY fafé) dAf tﬁi@ lime the Gaussia

hem romany renalni ngB]e
sugnemnasl decdyet! gughethat e qnhretsigealssefmﬂemllaé@qyfen@w f Bie Gaygsia and Renilla

s;%&gﬂ'@ «caloyi g%g't(fn rg?@g\p(gquﬁ%ﬁqnﬁgcp@:éggmbﬁcf ﬁq%nﬁ’}s €rhk 3econd assay

bﬁeF ki FHcluved Mmfehﬁ@nd%;mbhéllﬁ nCyA amchﬁP) is then addatesnd lightcemission
after addition of th %pt‘? assa

e T 6 466 0SB P RTaR GRd FoPgige e
frBrF%n)QL ini |&BJ§I§1EI 'A'ﬁerﬁﬁﬂv@ly CtAS Secohd18ssal b@h‘é‘r infaly 2bntainy quenching
e us first neasurenent. (V)
agdnt oor Renitsi liciferasein aidteaipderniiaieghe fapaiing plue slgpalsubst r at es
conmbined in a single assay buffer In accordance wit
an entiddinately, te Réndiai amyesigriabpan be Spsuresh pitgseaddition of the second

ornmed as desc
SRS bORRTE RS0 B Pt SO MR g8 BP s i
céf heblue ﬂmmas;lan@g be osldémthe firaznewsyrenanti f eri n, a
reduci ng agent, and optionally ATP and CoA. Four
(\f) 'Mﬂtﬁ&cﬁfe@&@a%%%h ”’ﬁ IeegiRsrent eulishate dbambined inesinglaasseyfeuffor
red signals. e blue signal is neasured first
(u5| ngn t&cétﬁdefﬂcé tv@th atnOerﬁ@o@imedmfombemVemebmgs s bergerformed as

pr ef er abl el ay of about m n
Erataiod b mcn e SR g s

Gl Soflh 88 a0, PaSben{ Vruidimntyana ane Cob Fo
fittent wire used Jo sBparbiedhd tuma preemoange g red Signgjs. o e kluecsignakig measured
ﬂfsi? ?L@pg %[ygm%r eg%c?ng%g\eg@é{eﬁtn@ﬁﬁ 2l pPer?éar ik ?lemb?uttd“rﬁmutes or

nfere!is Sricied befbre neasueenmdnt of tlﬁa)mtinraglgl:rls Egorw@mgrma}sseeany cross-talk from
(AR AFOONID oy EES Mgt TR T0t hces are o
cultured and a sanple of the c%pdltl oned @ 1“
(viPaspleduaigiaseassayivsingane S@ﬁref?w OBE M-SR §€a§$
luciferase. The cells are ly in Dy
conpr iR Pigyerabadatang |thﬁgf"%{él§ﬁ‘fra§%§i msgqr%tpd ﬁ@g%'f'@@@% e-q-figussia) in
q; gg&&sg r‘n'%aﬁd wé Behd |k r%s@?s‘ Jn%tf%%ﬁlula%br"heﬂﬁcﬁ@r@@éié . Renilla). Cells

mtted fromthe cel ysaevvou
etxpnamn@ttalnmfemﬁsanemgltur@ha‘dl acsapwlef e qopditigned megiy is removed for

derived fr
rgqﬁggrgg\er&tfof grggd gﬁfsfgﬁﬂgésl e tsiﬁat ﬁg{c?a%@gnpr oéaluc eggn%compnsmg a
r@@llcmgeégeateendetlaek mBasuretdc fou dthen dntracalleldiu ¢Rengflap dusiterasen Wikhe standard

reagents IlgLfl'uft fer%ltted from the célslysate would comprise an indistinguishable combination of

light derived from both the Renilla luciferase and the subset of Gaussia luciferase that has been
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luciferase is inactivated such that light emssion is
a neasure of Renilla luciferase | evels. Also

weowserybat ed by the present invention are furpP@BAU2007/002003

met hods for determ ning the anbunt or activity of two
or nore different luciferases;dn a sanple. In one
enbodi nent the nmethod conpri sés contacting the sanple
with a reagent conposition that conprises reactive
substrates for at least two of the |uciferases,

pRRIUESIBIR NGO ydthecre®BUBY indllidihd @heduRIl tdg8t iRthel N&Is BUfAONE G
di fferent tyms C0| ntE}t ! and | %SI ng {ﬁ% % atla cowgsect ed to aussia

l¢cHerash iainactivpied awﬁbdfaﬁt Hahb emiggien i atmeégur@pf Redla luciirragedevalse

relative to each other or relative to other sanples;
wher eiAlsot easteswiatad bit therpresent invention aretipdiee medindp darwiséanmining the

ﬁtn{?)ﬁ ttc‘/?oac Jf%@%?fr}?\‘@ Hlﬁerél‘ﬁ%&fgra% & hhe éﬁhcpﬂét £ 8@ bmbodiment the

Mt |on e presence of a reduct g agent

nud’ufwd aonqws;asvca]ntasUngl 1he aamplaeivnheepmg@mcormam-n thattcompdess reactive

SOBipRe Sb T e R R eEasy ARG ameup gt emited at two o

n&ﬁ@ disferent tinfe r%d’rﬁsd |ah?lu§iﬁgi (h@rtiatasdoﬂéwdd tl@ﬁl@t}!cilﬂé?%l &lﬁodthl%ebr activities of
o disti of at |eas

cj ferase gui sh the nal t wo
66?11 éfaa?fq?%IW%WteaPm@F$r@f5@Ia@ legi wherrin ihg walpi/atign relies on
dﬂfe%\ﬁb&ebétmnoih@dtwb'l%ia%s Wlfth l?ég(é U5 RESGRAGE of Myht emission in the
l'uci ferase reactions and offer "advantages over the
PEaspsie Gt regeing agentethaifmach\@tagn@)ep@m -dapendent] mﬁ@petr haitleast one of the
n
G I0ER R g b o RS o gt s o

teclomizesodnt siRmalyenegted dg titeducifarasdscio distrguish tHengnéIeuf ableast two of the
ccording to the invention, in preparing assay

(ﬁr@saés if3r
PERGEHE'S™@SP test kits according to the invention, and
in standards and controls for assays and kits

according to the i nventi on. The present invention

provi for c put assays of_ | uciferase

act i V:ﬂfea]oléglﬁ) Ff’ek'f‘i’f‘é‘ ﬁwg% IPRIOVEd deiterGsoOf il pigescesce 8 duciferase
réd&tt@ﬁé%ﬁ& AR GRvaMdgBs bIRe theDMETH 9Mir@e ofiRe %ﬁéxla&ﬂed“ﬁ{d%b Rhat reducing

ts of the invention conmprise, 1 n one or
asmi% inaclivate.gme dmasierendert mappsrclasiiespseribialg éhﬁln natwae form, are secreted.

AR, OO | A b5kl WETLARS, pngino s
reagasts andiesttkds adverdmgto the nverdion,\andip stantlartisiendf eeniadefor assays and kits

S C|fe .ase .substr nd reducin ent.s
BN o DeSaHENTR ® TE et Flesfioh ploues Wi oo Sassays o
@ ffergéef doavitp Hucts ﬁmembmm@ FEAOGHd & ﬂt§ for hiydih @8dordancd With the invention as
ferase substrate | s provi in a separate

|
de%%?fb%ﬂ hieggin.¢ Gits; ¢ dnedaveatjon compsey m(ome ﬁb@0r§@83§9dqab‘1?c@ ainers and typically
p@ék‘égéd h@ &ﬁ@h@ﬁﬁorﬁh@'f&cnl‘tdté e i kifekabe! aQ§a§§‘ ‘%ﬁlﬁ’%b’eoq@ﬁntles of reagent

assay reagent prior
Cﬁr@@@élnns @@ﬁm’ﬂ@iems dhessof tor caraying @utducm‘easa aasm@ntLgmfefase substrates and

A SRR S B SRR, yBBHRLE it s
composmomﬂ Typphl@ the mtcmra&rﬁlbsttélet is pmﬁndédm d seperatei container to the assay

skt o B 0 et § Pt shefe B ' Plchiatlp 05 et te assey

ré¥dnti PricRCROUSANMIEHIME t lBadeRe cbﬂ]é@d‘tlbh@nor $éﬁdu§bédhstltuents of reagent
controls and standards w || known to those skilled

CPIRPASHiENsa ey 15§ @mweén{@wmﬁ § Peliggen BolelionpRsdyaphibees, dnoa single
cBRab &S it MuRPROABRMER. Witsor tE invBiBR tjpRAlly also comprise controls and

standards to ensure the reliability and accuracy of assays carried out in accordance with the
invention. Suitable controls and standards will be known to those skilled in the art.
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are provided as separate conponents within a kit for
i nproved versatility of use. For exanple, by providing

wo b@soedoci ng agent as a separate conmponent, tPET/AT2007/002003

can sel ect between: a) adding the reducing agent to
the lysis buffer for use in a3t ordance with vi) above.
As a further exanple of utill é users working with
stable cell lines that express a non-secreted Gaussia
luciferase in conbination with other |uciferases can

sel ecy, ?&ﬁét’\ﬁﬁ’db %ﬂ%%ég@ﬂt cB@EoﬁBHﬂB'b@ U%ﬁ)clh BEdoRBACWith A invention

measur | ng USSI a “luci rase | atter case,
arehprowd@kasmparabucbms@wehgmltbln aUdtffasimproved veesailibt ofgisa genexample, by

AT 0PSB P 5o
;ggg?é&n@%%% rq%}ltt:ngq(igqa@? f?)g?e Ef%; ﬁeégodluggﬁéoc@?rﬁ%nce with vi) above.

sanpl e t he adedRy exanidecst ity heets chkjng:wmgstalgeraéu Imes that express a
measuring | um nescence and then a dl{wq% E’s F]

agent t oN9heestetadapaisglp lycigrase BrromPRgiqieyiiseiner. H?i @ges can select
first adgépgern rﬁedshﬁwgstﬁér@bd%s@ 'Ilfélfém n@t%éa@urm\gﬂtﬁeh@éﬂsma luciferase.

r educi ng Lgent wal 1 ng unti | g Owuﬂ% ase | s
achi eved|n thelttteicaseighe mcamgtlha@ $is buffer 4k sadueing pgant to inactivate

cont ai ni § d-0Uel A8 o AOALARARGGNyBRes cence

before t erase s i hac he reference in

Itmcér tl%d;r\ggl@ér Ie\alté d*fgfalgglmfo %ag’srayB?{%'r’fo?ﬁéé |9?%c%%ra nee with i) above;
RN R S

t hat thatunm‘reswnc@lahﬂlthat la@ding dte rediichigragénd rto deactivetel at least one
fromit) or kno matter forms part of the common

gener al  [MRERRRSS in the field of endeavour to which

this specification relates. The esent invention w

hows bl GBS dhe FAre B @Rt HLSTTBOy. UG gent waiing un

speci fi Cpl%%%ﬁék@% adMived a?ﬁfﬁ?'tﬁe RuciRE a ?é’rﬁsdrréé% @tﬂfef Rontaining

any way Fimting the scope of the i1 nvention

PART | : redgelugagent, ﬂgbmeasumdumlwscmm@efptesthe)mm@agms nactivated.
Em ssi on from Luci ferases that are Secreted in their

Native State Exanple 1 HeLa cells stably expressing
non-secreted and destabilized Gaussia |luciferase were

pl at edThentfere@ée incthis spdciitation dmenyi priou pattieadion (ae rinidroation derived from

1 SR 358 ST KR8 B kg3 oot o
fihﬁb%%@h oP Ry foehe ohél@géw@mthdﬁthiﬁt;mdr puBI’L’catldeébE mmrqnatim derived from it) or
uci ferase is an enzyne conta stapil.is
kapwhragiterdere pemh g the eoman %”@@U&“P\Mg@? IR eff'efé of gdgAYpT o which this
sz)éaﬁdéﬁoﬁﬁg#a%g. | oner steady-state level than in the
the

bsence o
The present invention will now be described with reference to the following specific

examples, which should not be construed as in any way limiting the scope of the invention.
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destabilising elenment. Follow ng the overnight
i ncubation, nediumwas renoved and the cells lysed in
WQ@onB/0r4180 s buf fer conprising 25mMM Tris pH 8. 1PCT/AQ2d7/002003
NaBr, 1mM EDTA, 63.4uM sodi um oxal ate, 0. 1% NP40
substitute, 5% glycerol (GSvé;,?jl Luciferase activity
was nmeasured in a kinetic assay follow ng injection of
6Qul of an assay buffer conprising 25mM Tris pH 8. 1;
1mM EDTA, 2nM Ascorbate and 26uM Cz (STD), or the samne
assay buffer but also containing a reduci ng agent.
Vari ous concentrations of thr ee reduci ng agents were
used: DTT (4nM 10mM 20 &M . b- mer capt oet hanol
(10Mv 20nM 500M or 10 and TCEP (50QuM or 5mM).

h.e f
FARLHS R%k*"aq‘iég%&os'tdﬁﬁﬁaw%‘éfeﬁ EripSigh fp{LfoIgN that re
reduc:| ng agents cau§adretedrmﬂmrmpsztat&:ay in
| um nescent signal over tinme (at all concentrations
tested) than was observed Bxampled absence of reducing
agent. The effect was strongest at higher
concekglaatdlle ls&lbkyfexﬁregsmgenbnlcsedreted repd algetabilized h&aussia luciferase were
concentration of |ucif se substrate use
PSS AP LRI e bRa Yo d D yoEret Bplipeeds o modited
GERBlNERSZ inNidAtthd 74 Biélinb W6l NeteAmRS s.gm pesige B¢ Bdevt Rleted. The
The inventors have determned that this hig

dggﬁﬂeﬁw lugiferass ipradd aRzyMe FORBINING| %ude%atfﬂtswselwnertteﬁuai that it has a
@t@ﬁeﬁ”ﬁﬂgﬁs&%% genssat sdiohyr Q@ébyseta%e ldiel fh%ﬁ A She absence of the

Sim lar "experinents e performed
d@&)dﬁsmg)delmem Exanpl e 1, however using a broader range
of concentrations of DIT in the assay buffer (50rMto
500mMVollorag ditet svefmgtutnrmuhatidam oresolandeas reeoped amdethe selisrlgsed in 20ul

vV apistigeany T B2 8 a5 43y Mk EBTACEH{AfsidinPoraae

Oﬂ%Q\lF&D@m@bsttlmt‘i% fleeel (BRA). | I[Ucﬁ'efmmﬂt wak heeas@edinaf kinetic assay
in lumnescent si

dt
fo{lmngc@ﬁ@fmtqfépmﬂaafasw uﬁq*’rﬁowwge i Meas ggﬁﬁu@mﬁ’ EDTA, 2mM
f%%af@éﬂd%ﬂMC@”@D roﬁHe%m@fas’s:é}@ﬁ%r(b'ﬁt glso 'e’eﬁ‘*)tamngg"afrédfémng agent.

onger tine-cou the si

Vaijops eoricamitadons qﬁﬁ\feegredm@ ag@\tsawgre us @T*RMU)M memM R0m or 50mM);

TR L A G R T2 o T o e
of o Qﬂ@péﬁdarﬁ%xpérmotdstmtﬂqun i Figs dhsed At ntouantbhlfmemat each of the
ns, t he erli o of

RS GRS SAret OHLT 1Py e heG0r TR FigF I (4 o concenratios

tek 18 tRGPWALOIRENVEd R thee BIRBRSR. of rdojad:mqiagegt f THeadfieot waR dtretigbstrat higher
Col 'eo tera | uci ferases and _Reni | | uci f er ases

cangerisians 3 g gianaPdusing cAgeite g CRRGEBT iR fob gdaiesg substrate used was
S'@’?‘f%ﬁﬂ)pgﬁbhﬁw 47 th bty herﬁ@@yeﬁx Picb&htdrBite- Jtﬁ\ﬁ}gs luciferases

ct e tine course 0 unlnescence '
(aaproximatielyes 1My aiThel inventors heveniiaterminge éhat éis bighad carnesisatian produced

bs%qlégclf@ ?@%?sm &Tﬂé §fab%|ﬁe§@%q%¥ agr}iepéfeot Hyaé'ai}sﬁg fubi¥erase.

Example 2

Similar experiments were performed as described in Example 1, however using a
broader range of concentrations of DTT in the assay buffer (50mM to 500mM). Results from two
independent experiments are shown in Fig. 2, representing a short time-course (Fig 2A) and a
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reporter plasm d encoding the wild-type Gaussia
| uci ferase protein and harvesting the conditioned

wore@somiel hrs [ater. The assay buffer (wth epthau2d0002003

nM DTT or no DIT) was injected into wells containing

2Qul of the conditioned nedi Results were expressed

as the % signal remaining co’%a‘red to tinme zero (see

Fig. 3). The data confirmthat both forns of the

Gaussia luciferase (native secreted and nodified

|6HRBr tﬁr‘?&édﬁFs@@lg 28?' A5 Ghs¥R6Y intiPdferttsts di8cribBd Inl IBJéanle 1, the rate of
em ssi on is included in the assay buffe
(Eﬁayr‘r'ﬁ)lU@IMS@mIQ@PW@W@@ﬂYrﬁ@ﬁ@d todhe cr%@@tra@@@f DEEdThlfheffeCt was seen

BET ol ESuBREA PRl I 56, SRRl .29 e

siRealidrdpped ocppreximstely backgrmued legela-460/Ridsvithie r'lf) orimades of initiation at all

St I R A e85, g0 e

Iﬂﬁ @Hantly, ,thé RbEEVAGH teRDTRSkKorens &H@ p@rfof:leat hgthf eblskiopfrom Gaussia
si on ussi

the kineti s of

lyqii@rages fSa e rarm tﬁ%tt r@a@rre@ fEF entra?ﬁyg'a rassﬁtmfévﬁ'%flrsﬂy and other
@B RARibladed 440 iHoAIABETorEAMD| © 5 Hela cel |'s vere
transiently transfected with expression plasm ds

encodi ng either Gaussia or Metridia luciferases in

either their native secreted form or a nodified

non-secreted form Secr et ed Mﬂ, gl a luciferase was

obt ai ned from C ont ech and no secr eted Metridia

| uci f

non. s SURE eRnEAE Fefehel BinEl RABBAA UM B with the xception that

tadbeffacheldD Bl oP@R tirsé ngpr&r phiemmesdende \dad elsce lnts/dewgéted fﬂr tHebwild-type

am.n cids,after t he .secretion

BEET Bt SR b Eotrared B ST Mabde AR HebS cals vith a

?ﬁoﬁéf@lé&nﬁd‘ﬁd&@&hg m@mlld% G‘aOssféf I&b‘ﬂ’él@s@prﬁl@m a‘ﬁ@‘hé@éﬁlﬁlg Pidtconditioned
stabjlized Metridia |uciferase.

MadiTs 44l 2tk Elesansey Wéb(wﬂ%athﬁh@%M DrTJ Ve QT?)dvaSﬂW@cted into wells
c%ﬁtﬁlhfﬁf; ©fullo¢! ﬁfefc?ﬁ@ﬁc%%ﬁﬁgluﬁ]h@ég&@ WeRE E)?ﬁrAf‘s@ed HEY hfe% ) ﬁ remaining

wer e escri In Exa uots
compareahm tmneom@ (see dfigu &). ofhel dadeacanfi F\Weﬂ’\@t kwﬁsfa;i@dofftbe Gauss1a luciferase

(L LBl Yo BT P85 5 AR RO bven DT
iciociodzdti the besag boffer. DTT in 25mM Tris pH 7.75; 1nmM EDTA;

2mM Ascor bic acid and 26uM coel enterazine. Figs 5A to

5D show that non-secreted and secreted Metridia

| uci ferases and nonsecreted and secreted Gaussi a

| uci ferases respond in theggsagleway wWith a very rapid
decline in light em ssion when DIT is included in the

assay Iatifaf é‘iperlﬂn@nt%iﬁﬂmbéé @3cribas wﬁEB@Vhﬁle' Nwdré Qérforrﬁé’d Wh $e exception
there is a concentration-dependent effect of DTT i

t&aﬁ&ethéqkawg"&tr?@8|9@m%@reaﬂed |thegﬁtfacelma§ Sedia peitgrasel A kf“@tﬁr assay was
HeH&rHE8 bR SectibriGEBedy biffer (with 50 mM DTT or no DTT) into wells containing 20ul of

lysate. As shown in Fig. 4, in direct contrast to the effect of DTT on the kinetics of light emission
from Gaussia luciferase, DTT actually prolongs the light emission from Renilla luciferase.

Example 5

Hela cells were transiently fransfected with expression plasmids encoding either Gaussia

or Metridia luciferases in either their native secreted form or a modified non-secreted form.
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Experi ments were performed as described in Exanple 5
for the non-secreted Gaussia and Metridia |uciferases,
wex@sptsidhat t he reduci ng agents used were: PCT/AU2007/002003
di thioerythritol (DTE) (Figs 6A and 6D); sodium
sulfite (Fig 6B); cysteam ne, Fig 6C and 6E); TCEP
(Fig 6F); and b- nercaptoethanol (Fig 6G. The data
(Figs. 6Ato 6G indicate that, as with DIT, other
reduci ng agents al so provide a rapid decline in |ight
SeRtRISVMdE NRIFrsRURSd BhtdRch M 10ldhteah 'aH@'nBﬁ—E&:?&@d Metridia luciferase
Exanple 7 Cell |ysates conprising non-secreted Gaussia
was fegatesk A8 apelogoUs ey e aan-secraieds Gaissigdudierase af eoding region was

A TR A 1 R38BT KPS o, oo

signelji et the sizmabdcal iTqeBCR podduttw@aﬂigatahndtol aep:}RRZﬁd plasﬁwzb(ﬂeﬂeStream,
t te that t
AR bfghhEReE ei‘%ﬂ*ﬁufees&bwwdﬂegé@a' S 40 m nut es

i el e oot s ot RS s oerases

anbUuhid abn-sacestdt lubifpdses tweROyba é@deéchlﬁéd' lﬁ%@ﬁﬁbl@m A||quots (20ul) of
concentration of DIT and no coel ent er azi ne. i ght

copdi§oned EIediNas Ofiisait vete assaved: foluicitarase sastivity| in deiergassayS following
ménnaufagédnemoqsswﬁﬁ%@pﬁ%@ﬁ@mdléﬁéé &Incaﬂr%m% Rf g,@? ﬁdzsgsm Tris pH

centa t” units at tine
77551@“&15@&’% Astrshic amtbandtﬁﬁtﬂ\/hceelmﬂm‘whaduru ng the gl ow
phase of a previously initiated reaction the sane
desi rFgsl 2A tapDdshdecthatrenisacreted) land esetrsted ovietiidia dmfﬁ@aseedand non-

LT R TR DT

light@missipa gﬂﬂb&@TG&Mﬁa%@d liruigé %ﬁa@@&ﬁ@clnhaddtwn ,GRRh& in Figs. 5A to 5D
neasur e a standar e suc
0TS B X PR 9T RO Bk I 1 SN eer ! risson fom el
fopfuciieesdsi ng agent. Alternatively, luciferase activity
can be neasured i medi ately after addition of the
reduci ng agent; i.e. in a manner equivalent to its use
in flash reactions. The lack of any significant decay
in light em ssion during g JJ gst few seconds after
i njection of the reduci ng agent denonstrates that such

’ f;ng%ﬁ%s@#% dpEhet ¥ B 1955808 b 80t Gaussi
ang M@d!dtatlumfana‘ses emeptrthmrthamdaq'rmg agenisgiseld Wérer dithtoerythritol (DTE) (Figs

o4 O3 R0y LB, B T Shade rh bC e KGR (Fo ) and B
mw@ptoethamdl 7ol 6CRUER datd (\u@sf@mse@) HitaR tﬁ'éﬁsésﬁ\bith' D7e@ther reducing

fir ciferase were plated onto 96- wel | ates and
ag?ﬂ%%%ﬁla%% SR/@PiH dgHipe '”N}Eféilem*ﬁskﬂﬁﬁom@@H@%ﬁf‘dﬂ@fﬁdfﬁéu%féiaﬁ@e

lysed in 2Qul of the lysis buffer described in Exanple

1. Light em ssion was neasured for 1 sec in a

| um nometer at the follow ng tines: inmediately before

addi tion of assay buffer ExaBiple background signal in

absence of substrate); imediately after
Cell lysates comprising non-secreted Gaussia luciferase were prepared as described in

Example 1. 60ul of assay buffer compnsmg 25mM Tris pH 7.75; 1mM EDTA; 2mM Ascorbic acid
and 26 uM coelenterazine was added to 20ul aliquots of lysate and left to incubate at room
temperature for 40 minutes, such that the reaction entered its glow phase. After 40 minutes (time
zero) a further 60ul of assay buffer was added. This assay buffer was the same as the initial
assay buffer except that it contained the indicated concentration of DTT and no coelenterazine.
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addi tion of Gaussia assay buffer (Ga) conprising 25nmM
Tris pH 8.1 ; 1nmM EDTA, 2nmM Ascorbate, 23.6uM Cz and
woowDitg 15 mns after addition of Ga assay buf/AB2007/002003

(15 mns); and subsequently at 1 sec after addition of
6Qul of a firefly assay buffer (FF) conprising 25nmM

Tris pH 7.35, 6nM MySO4, 36nM DTT, 0.1 1nM EDTA,

0. 58mM ATP, 0.3nM CoA, 0.52mM Luciferin, 1ng/m BSA

The results shown in Fig. 8 illustrate a strong

sia lucifera
Tt e B LT BRSSPI 3l Bt S sy e
ar@%&br@és@dﬁ@lab@r\t@it@ge\/wfthblllghtamtsrabmmrHr@(Fyg I nmins without
i ntervention or the need to add quenchi ng reagents.

SubsEEUEHR stldhbt \ﬁ'rfenC[ﬁTTas fatldegf duying mag;&m preeisé ofs previously initiated
measur enent of the fir

|
i st Ee T
arE ra@drb?i' aS‘fHe Cp(vmtt bERBARA LEfhe Wdchbng i ThiR&femefistiagk ihad hordsecreted Gaussia

taining a destabilized firefly | u0|feraC§
qufedase achgy cambe cmnea@wredrm BistPndard derglion QR aeRElowppachpn gnd then

520 e LARRRL i bR R Sl geger ey can e

méssargfieatdistely eftérsaddmns:)f frieatduding agent; D6 -ime Manfpsr gw@l%ﬁ@ its use in

rh R e Y e -
a@?\"‘fﬁ éﬂtl&’ﬂ@f ﬂféNEducﬁh@ c?@ﬁtt denvhstestdseitlat( suomtar mrbpcol Fould not cause any

ours | ater, the nediumwas renoved and the
dectease BignAlsEengtbom each | uci ferase was measured usi ng
the protocol described in Exanple 8. Fig. 9A shows the
| um nescent signal after addition of Gaussia assay

buffer (see Exanple 5) and Fig. 9B shows the signal. .
PARTdi Rettiicingorgents gany ke ugﬂdatgé"&pdwﬂwv renofter assays ygipg different

,@g@% If\g t{@ﬁg‘lehf supdfhtelhe firefly luciferase gives

umnescent signal in the Gaussia assay

buffer (see Fig. 9A) and tlf,’}&n@é‘ gsia |uciferase gives
essentlally no signal int refly assay buffer (see

ext " eﬁgahcel e{%@re | o H;? ;{Jﬁgt?c?{%d@fd%@tabﬁzed Gaussia luciferase

aht-lsByeetabifimiat fBef@r I&cnﬂemmeteo pletes pmtmdQ&Werplgﬂey amb mBMFathJ pvermnight.

h/f%ﬁfug&&%?%%’gg aﬂ‘@?‘ E\E AE '”eziﬂlé’g St rq?fﬁgréi%qr@ed |R|r_§§§nel%1 Light
e%‘@%t@ﬁ‘ as ‘h?e%sdr@é’%que‘étm @ﬂ@hMorh’é{eer‘Hﬁhded)ﬂovﬂ@ tirhes: Shmédiately before
, Whereas CRE-FF 1(j:al one) was | nfluced str,

athocvfsas@w buﬁgm(LBq otbaq'kgmug ,sgnalgg)absqnﬁ%@ létﬁ{rqatg uprlqgé Xtely after
a@@@o %‘?Vg sia 858 r(G rl:oﬁﬁh%@ Bt Tr@?ﬁ 89Pt1ﬁﬂ1/l PZYDTA‘ Zﬁ%%corbate

success and validity
288eM dzahd BmmeDéffaﬁemas afsey addhiarof Ga assaRbtcﬁ@bﬂﬁ@lras@,@w gubsequently

e 38y SRISLE e R b B BRR 2 28 705, G
Mg%ocl MDDT &Hhm EBTA .588MEATR, ArBmile oA \0. 52 sdicifering dmg/ml BSA.
Tvr\lne trelgul?sxs%ﬁr? |Sr’1IF(;')gn 8Fﬁlu§?t?artg g strong %aussraqumferase bioluminescent signal that can be
measured in a flash reaction but which decays to background levels within approximately 15 mins
without intervention or the need to add quenching reagents. Subsequent addition of a firefly

reagent allows measurement of the firefly signal, thus completing a dual-luciferase assay.

Example 9
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ei ther non-secreted Gaussia |luciferase or standard
intracellular Renilla luciferase. 24 hours | ater,

W@ epanatieo st ock | ysates were prepared from eachCT/AE3407/002003

and also froma control flask of nontransfected HelLa
cells using the lysis buffer described in Exanple 1.
Lysates were | oaded onto a el | plate in
quadruplicate as either 1Qul Gaussia |luciferase plus
1Qul non-transfected (Ga), 1Qul Renilla Iuciferase

pl us - .
P, 1541 988 3554l ok B, 6 o iR B peoid consig o
deatablﬁzed afireflyatuciferasey undes the amaira dofi muiiple atamleyn ﬁHEer(CRE FF) or a

B GRSl EERERURIY bl PR e sies (e

OVPEanfah@ted aNls ARteaplated Prite I6a| BRites ehadtrcvisatdd cglbtnlghh i QSadrulecate

cted, the Gaussia | um nes
el ibim tf%@m\(i'é’}‘@‘ Wiilffea! Soncenleaiag derskon séifr@ W AT BF) or et
Jﬁﬁéété@&cbﬁl% g%sm@mq‘a&r th%%amwésh@mma Iahch ﬁﬁe'ldﬁﬂhé‘s@ér@é @rom each
generate lower initial signal that decayed
ficiferapewas Mmeaswies Hsithive platpcelaigasibedrinExamied | ysat e
(Ga&Rn) showed an internediate | evel of decay. Since
t he Gdigs s¥ashawsi the rlanineseent sigige eftar cadditiorh ot &sussis assey buffer (see

@Eﬁ@l‘é%ﬁ %i@ Flp Z%Bg \é/"g iﬂié %@a&%@h ItaﬁcznéoRrLPﬁ{rsem agsgf b%@ﬁi‘)[ﬂfsaewdent from

the rasilBrtiet eheafinefly dwiferase gmescbssentlallynpamrmnésem Isrgnajﬁn the Gaussia assay

la_l ucj.fer . ad.
BT S R1 T 9620 PSP GhE SESeEakl BB gl TE frefy assay
Bﬂﬁéw (hée?ﬂ%; 98\, fﬁfu@&ﬁ@dudlnmv@é meltoe issdxerably BffsaeVeadt esbaliting the two
Gaussia Tuciferase can be determ ned by subtracting
gdhélsi nitial Renilla luciferase signal fromthe
conbi ned, neasured signal at tine-zero. To det

t he i riVRkBaglenmaisi are nown:fofresngse stsangly e ,TNF Hat not forskolm and the CRE
rggﬂe %t?otnglv tt%fo s?&{n bluﬁ’cﬁggg‘g’ﬁé eﬁ%ﬁgd Qﬁergfpnl%glg?ﬁég atld?ie ) was induced
dRendgly by TNEduf et derekoliSfég.i QA )caliergas @R&FH&W) wemmdmad strongly by

iaPpIEPILIBT 0t e S odfat, et et uPDSh UL o SRotea vt

ot sombtakcR ddeanétRingihg Badcesit and 2Aitpe &) duxl-liicifarage bdsey.
initial Gaussia luciferase signal was cal cul ated by

subtracting that value fromthe initial conbined

(Ga&Rn) signal. Fig. 10B conpares these cal cul ated

VBARTER: ReddeMipagenits daﬁlb%%a@@ c%%hdt'atrﬂultl-?eﬁoh@r ggeap usiag different
sanpl es (cal cul'ated) to the actual values of Gaussia

| uci ferase acti vi tNicifasaspsvith theysanaggibstiateont ai ni ng t he

same anopunt of Gaussia luciferase but wthout any

Renilla luciferase presentExamgletded; i.e. (Ga) in Fig

10A). The difference between nmeasured (expected) and

cal cul Flasksl of HeLee sellparere &ransiantiy frinsfasted rvoth exprgssian plasmids, encoding

e L
@@srase $iotkf pgatesevera prparedtﬂwr eaohsflasb add fafserfeonca doetroldiask of non-

t};@glgf@::téigf 2 Ge se ﬁql@ﬂhe &ﬂ.ﬁnggfféagescn -Ub b a[?e tl.%/ga%esov(/ere loaded onto a

%J\ﬁéll'dléig Itm‘ @Ia@ﬁ@hc@fesétyéth@r; 0l GH§dsEé l@cﬁér@éé piasl 1 0uMb-ransfected (Ga),
on the use of que

10u| %en/l/a luciferase plus 10uﬁnon-transfeged (Rn) or 10ul Gaussia luciferase plus 10ul Renilla

luciferase (Ga&Rn). Luciferase activity was measured immediately after addition of the assay

buffer described in Example 8 and then measured again 1200 seconds later.
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reagents or luciferases with different em ssion
wavel engt hs, the nethod described herein, utilizes

waedoBeranmces between the |luciferases in terns PET/ADZ007/002003

ki netics of light em ssion. To the inventors'

know edge, the use of tenporal differences in |ight
em ssion to distinguish di ftéfent | uciferase si gnhal s
has not previously been reported. The separation of
the two signals was greatly enhanced in the current

ex arrp i TT
S TR A LA ISP e o
Gabsdia lwhipescast ﬂ@-ﬁﬂ wdsaltitidlly zerg strang bsit deeayedfto baskground Ievels before the

i ntracel | ul ar i f. es suc eni |l la and, fiir I

spqoRd fe@ﬁa\g@eas th% lyﬁéqqsf%rgeq gengrﬁ%ﬁgg%vgeq%lgw%[dr? sgrﬁ g%ét decayed
far |GHRLRERR | 1RO (o REYY. UThd B8 dBateBu&RN)eshowedTah linfermediate level of
secreted in their wild-type state, such as Gaussi a

dpeRyi f erase. Exanple 11 The inventors contenpl at ed the

possibility of a dual luciferase assay based on
use oSinge &es@aliseie dugifelas W@ngehﬁq@@é‘eﬁiq e dp{egtelplg,red@t@e light units

la?th%@%&gﬁsrﬁ&g tkﬁé’fe@dlh%‘% helcARSE nfcAburD8f ReAmk l@c‘?fel%se and can be
rce 0 ¢ondi ti medi um ( com%rl sl ng
usatto evrephré levels efrRenily lugifetase detwabmsanipjasatlbe m&lalrrpad I§ :] ﬁ@;nbmatlon of

[ ul |
o5 PR SRS P TSR gy o
ldchierasediah foe I‘det@mﬁﬁedl by sabtkestingatheinikinletenila ttifeyase isomelfiom, the combined,
such an a mould reguire

meaped s &g Te getemmine g?@@gﬁeﬂ{aﬁugg@ﬁ%algnal Hhe %fenilla-only

R‘l'i)' Iiﬁéﬁé \Nasct%@§ 'aQ%rs'tJhGarH h@talGubtd Bbeste |oﬂ§éd‘a?3 Trﬂlfgﬁﬁerﬂé@on from Renilla
ced intracellular”™ and nust travel throu

I@ﬁ@raw aSnerifcaly the decarcqnsiant i wasy calcylaladarhets %n%mi'@{&@eﬁiﬂna' /(Rn
sg]'ﬁ 4 WO@%&% eﬁ%%ﬁ. %@nél%?ﬂeﬁgalﬁtf‘ﬁ%d é‘s?hh% ﬁ%@f £86589) x k and
ecrete U uc:|

sSi a rase cont ai ar ge AHoUNt < 0
tl’heh nitlal Cafisisalseiferase exgnalf was caleuatedaby sfibttahiéingcthett value from the initial

re ted washing of the cells. Clearly, at
P '§?31?§%8‘%P}%'®ﬁﬁof the resulting lysate signal is
deriv m recent uci f er ase

hat | el Boboreres, oo caBaeEhSokns ah SHREE TR iy in the

cBﬁﬁbiﬁéH athplss (caieBedfto thY actisdl gflads sTedaustis QJCW@@S!(&V@WWMasured in
der | uci fer ase nol ecul es _that have either

Sﬁmg@k confaining thenganerarapunk aﬁ/@a%%'éduvéfer@%i)w%evt " Renila lucierase
pt?é‘s% n&%fé%g id O(g%f‘ﬁ‘w ﬁgwoﬁﬁehhél 'd%reﬁbed Eet%eﬁ H]@aéh?éd' (expected) and

ess e source his interferi ng
dalaulatreé valses \sasq:ead smalltaed inpivaiaiistivaty &Meaﬁe@monettatmq that it is possible

.d b Li
§MnEE BB S RG9S RSl Yt W s
differdnc@ betiveat e IquérbBeﬁ hraiemrwkﬁ thEREbSratetyoe GMARalefgih bidight emission.
pe,  secr et e ei t her al one or conbi n
R siner i biekise rssvm gy ats b SR B cncfhe w8 quenching
rgé’g‘é‘ﬁﬁ'o? Iuh%ééce@ LAS Slffer\éﬁ‘t' ehfidsioh MRvdlegtmR! the fretrod Géscﬂbed herein, utilizes
doxycycl i ne-repressi bl e expressi on of intracell

ditterencesabetuesny the Aistierasendn teang o i kisetics of light egission. ! 76 the inventors'
kglé\gléﬁﬂbegﬁﬁe uéehﬁ Otgrﬁﬁdréi rﬂlwe%cése Iﬁqﬁﬁgerﬁ@éioﬁ {?)e?@ﬁglgs“h GitiéteRuciferase

ore a res

dignaledas mat previonsly been reported. The separation of the two signals was great!y enhanced
in the current example by including a reducing agent such as DTT. This was made possible
based on the surprising finding that whereas DTT stabilizes the signal from intracellular

luciferases such as Renilla and firefly luciferases, it dramatically shortens the duration of light
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wi t hout 2 ug/m doxycyline. At 2, 6 and 24 hrs |ater,
sanpl es of conditioned nedi um were taken. The cells

wowees/ordinsed i n fresh medi um before bei ng | yseBCTIaU2®7/002003

lysis buffer conprising 25mM Tris pH 8.1, 150rM NaBr,
1mM EDTA, 63. 4uM sodi um oxal \e/:% 0. 1% NP40 substit ut e,
5% gl ycerol; either with or %hout 50M DTT. 2Qul
al i quots of conditioned nmediumand cell |ysate were
t hen assayed for luciferase activity follow ng
[ i ,
AR BRI P SRRl Bleg 3 AR e Jeheytat sk B Gaussi
I@Qﬁ@ﬂaéﬁater azine. Figs, 11A and 11B show data from
sanpl es wi t hout doxycycline at the 2 hour tinme-point.
Usi ng standard lysis buffer (Fig. 11A), a strong
signal was detected in the lysate of cells expressing
only the secreted Gaussi a Exampld 1/ci f er ase. | ndeed,
this signal was even higher than in |ysates of cells

expr désinventons cyntergatad the pesdidites aRal Ihdlf@raéé'\’é@sa)f/ based on the use of
erase

DY Sie R onr it b in bBeRa: bl acowmta b ualases can be used as a
Soarod roa$)bth SwRGifloriad Tmadm i( EUFTICEIPIQH’@ tHe"‘sécI’eQecL)ﬁ%{fe?askéz‘faE@ cellular lysate

é?éﬂ? % no si naI was detected int
PrEings i0g it igr ﬁfeyasghulgéh!&mamaﬁr,ftb@ awferwasmra separated by their

|RERINAEREr thin Hlﬁerfeﬁli% & Flfb@tr é’%ﬁécm Islr E)I-r?%ov{é\/g‘rt 509 :Jd&%aés)ﬂﬁould require

non- secr et ed erase hé’ sec
tf@éhhgshrsateI i) e efrdetset abla§e@eiledi xifsrabelapd Itl‘nsasdemeatuehkellylcyn3|der|ng that

I | di u onI g
SE00 s bR BEERE AP et Sl sptopesri
reficuliim I(&R)qfnot toi secre;r@t eindeed @tdimfnéﬁ]@xpérlm%tsﬁ@ve@@d fIIIaﬁ cé‘I@%xpressmg
cline relative to -doxycyclin

S B3 niara5a i (ore 8P @l o Reierasabieniagr removal o te
ciRerd mbdiurh el rejcase W@ﬁmé bf‘Iﬁ@%ﬁso @IeQFﬁEatplléé’sr{‘%t &frtloﬁ\lj)? Bhe resulting

that, only the Renilla luciferase Crease
'yﬁ@tﬁé'gm# I‘ﬁJ@e”&eCk%F &eentlydtanglaied bicifarasednalaculag thias havs not yet traversed

e e S 6. el Sty 865 SR T pter ucerase
malsetiestbatihave ﬁlélecmmmbystuak msidathedR drutavebdentsbereted but have become

b(gt\ﬁ}? gde F%Ptﬁa%ﬁl?ﬁgaq s@i BI’% &Etﬂerﬁr&ﬁ%%ﬁﬁ e@% éf tb%\gocyrce of this interfering

luoifer s 1sigdlal L ingeritors renisbrafi et it wbuldod Fiminated b?‘PrIHLFd%freducmg agent in
i ? ${ﬁYSIS buffer without DIT (Fig. 11C

8 SPHTE ot possi bl e to separate the si gnal s of t he

Ilr E?I fE %ses PART 1V: Reduci ng afqents Eroyi de

Iovve SR nBRANESS| gl cslls wera apirensiezteninith pleamigs #BE M and CMV-
GHelwil I C S p ?ﬁo@r\ n S e

He(ussﬁgel ﬁgtf%lg?);? (I;I?e \/r\/F_\aS('l()ades,?J'e?h : at'ﬂ%n I Slcr:hlef Igfrféars erg\g%egagogstltutlve
eXPECSHigN pbmret@eﬁawsméuoa‘emamédst |tIre feqmmlprcaldesqeabsyc@&hh@re’pressmle

@geﬁo&%la nagélfulaf‘ﬁgm aﬂg@g%@ﬁq’@ lﬂgbp§§ pgerr@bﬁ,ftg@ medium was

rechowatr ardete lceIIsEmaed) bmelbede@ @ddItldm d lat fResh |l aAGRX of M@ilvh either with or

w7 0k R B A1 Sty Rieb ety o et red meium vers taen,

Tref detly wérélhﬁ’%ﬂ'lrpf?esﬁfme@IﬁHI beﬂfre Béﬁgq?’ schl %EIB%SI% qf%'i bi‘ﬁgﬁ)‘sﬁéﬂﬂm Tris

Tris 1. 23. 6uM coel ent eraz
pH8d o}@g{h@N@Eﬁrug,mM@TA 63.4uM sodium oxalate 0.1% NP40 substitute, 5% glycerol;

either with or without 50mM DTT. 20ul aliquots of conditioned medium and cell lysate were then

assayed for luciferase activity following addition of 60ul of assay buffer comprising 25mM Tris pH
7.75; TmM EDTA; 2mM Ascorbic acid and 26uM coelenterazine.
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i ndi cated concentration of DIT (see Fig. 8). Fig 12A
shows raw data expressed as relative light units (RLU)

w@baos/741m) ecti on. Since no |uciferase was presear/AU2007/002003

the cell lysates, these data represent the background

signal of the assay. Fig 12B %I?ows the data after
subtraction of the pre-read (Measurenent before

addi tion of assay buffer). Thus, these data represent

t he background signal generated by the assay

buf f T thet

assay Ut For bl B SAa oRlserBls HANEPaBho/y. &t etz ime-poit
Using sizretarl Iysrbebuﬁgr Fignd 18), gmalror@Falgnal w28\ detenidd @n the lysate of cells

reduction .of np in the nd, si.gnal .. .
eégrﬁ%\s[uytogg' t%%,sqc;aie%aé%lgya ﬁ%{u&ﬁeraﬁgi ande (t%}ls S qﬁab\ﬁés%ﬂ@ higher than in
l%i‘shfé%f béll@tex@émﬂg[m@/ ld@@ﬁn @éﬁet&fﬂ@?ﬂl@ (Rh)elutzlfet:leee Clearly, the secreted

uci ferase sjgnal ra edcclwgﬁ eact i ons

Gaussia dusifgragey s ok ce Tty heg cm ey @&Q%trag% when DTT was
inciied Wt?é?es B_J?Hﬁﬁlgt IWBQI Wél#h%l VN défec@@%gﬁaté Bf deﬂseexpressmg only

assay buffer reduces

aewsgla dusifieraser kWh yhiss h@i‘chnlg ist uh@reforenm'e‘ﬁ@@ t@fdg stln@w the non-secreted
Ffew Iﬁ’d aéeS g#erﬁ%éref‘e)&a(gﬂlsgﬁ ucﬁéfased Qgﬁv@%'te& Q%"Wquafe Sonly signal

enS| e true St gna
wmhd?eﬁﬂa askthe ﬁédﬂTmanyElgnialmtm@aagant s prevent or limt
the decline in assay buffer activity. Exanple 13 A
St oCKTd fyréret denadnsiGie Smiftmchmnahtf/ emmmywattnsrsyﬂ@a,rcew flyn all time-points

fl k f. He
125 e R ARSI T iR TEC RS PDIp thsped be noted
tﬁ‘aﬂ%ﬁé R@Iﬁﬂb !uafe@éé'm%%nﬂed tgngREfprdmb‘f@tsﬂcW\@ét b eRARéMIk Quciferase
each wel | of 6 wel | plate and %@t em ssi on was

wwws@ﬁcae@se ﬁvemta@h Fgca sw fhat p@wc diptifjouishesdietugen the secreted
%éé#%? oa? L{aﬁégﬁedan@%%n QH{)&E{ REi| ackﬁﬁﬁﬁéngl%ge é%u@%ﬁwaﬁe&me in the

Sane assa er corrprl SI ng
caHﬂyeafe valnes bytmet the conacdttmedwgledlgreamaluas $hipaffedt is |Fde§d e]z@ent in Fig.

(RGP e R (5 DB PR L B PR R iR R 2B Prng i buter
Withoet DTEFig sit10) ield clearlyt ioe peksible tebepdfe thesigizd ditte teomticiferases.
protocol repeated. Fig. 13 shows the signal intensity

using this aged assay buffer as a percentage of the
signal intensity obtained fromthe same assay buffer

when it WRART N8 SRedukihglagents priiedonér BaBkY6URDsi t
the activity of the assay buffer (STD) decline

more than 60% during storaggmpfd {2 r educi ng agents wer e
effective at reducing this decline and of particul ar

not eeVIJQQraﬁéf&? ﬁ&a%ll@%e@agelﬁ%&@% r@' r%n-%@&btb@@égs&a luciferase

ence assay buffer
wmanqﬁ@teﬂsto Wsifsrase apsays as b&yusa@e 9 werel platedm @@ak@qmﬁs onto a 96-well

830 Pl 5000 YRAOEDEL Ak Sk BRLAHORD 9K e
descﬁribed m\Ea(amplsed Fbrtyrmlathtbs g emiskion iemassaredasing 'aWaIIac Victor 3

angt H{a& LIJ-_'f'mer)g mf]ragds aqel{;l Defore an by fﬁer ﬁ]?egttio%l gfl 8&1] of assay buffer
comprlsed 256mM Tris pH 8.1, 23.6uM coelenterazine, 1mM EDTA, 2mM ascorbate plus the
indicated concentration of DTT (see Fig. 8).

Fig 12A shows raw data expressed as relative light units (RLU) after injection. Since no
luciferase was present in the cell lysates, these data represent the background signal of the
assay. Fig 12B shows the data after subtraction of the pre-read (measurement before addition of
assay buffer). Thus, these data represent the background signal generated by the assay buffer.
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rati o of reduced and oxidi sed glutathione indicated in
Fig. 14. The assay buffers were then stored at room
wo eowperdavure for 4 hrs and used agai n to nmeasupP€r/AU2007/002003

replicate sanples. Fig. 14 shows that inthe absence of

gl utat hione, the activity of  the assay buffer declined

by about 32% This decline wWas™ conpl etely bl ocked by

t he presence of 5nM gl ut at hi one, including reduced

gl ut at hi one al one, oxi dised gl utathione al one and each

Tr{eﬁé Héla Qﬁoth tBu f'rﬁc‘(ﬂ%ioﬁ Qﬂ@T e a-EQ reﬂr?]\ﬂf‘es %Crédlu\éhérb’of Rlore than 50%

ers owever, | ut at |one
in divecovpeal backgtoand sigrmk (. 424) aglkimradu@tmh@‘ mqr@tm& 88%tihte background

Swf‘i‘%ﬁa@fbi v%%%ﬂy?#a*f%t iPly "Bl o 15 rola celIs

| uci 119 2@3&‘% a@w&hﬁfﬁd%ﬁﬁﬁ rg‘i‘f%e% tﬂ@%ﬂ?@%@@l%gjqnemmd in

flaiBh aé@ﬁor@r\ﬁthl H@lLdJQéllelsisaft)s/ emaumhg noﬁlfmmaheadlss@ laciferzbé.erThus, the
was used for_al ucl ferase ac

s IO PRE 1t 8 o8 10 boaiorial SIORY (FIS 124 8] 28) and
m%rwze ?{s b Whech! 'onb%t érﬁls&or’( %bé ethef eﬁaﬁﬂlé@%ht does not compromise

indicated I'n Fig he assay buffers were
the hn@rms@taﬁﬁ@druaflaah@@naltfremp@auam\u@lfefa‘;ﬁ 7 hrs or at 40C
for 22 hrs and used again to neasure replicate
sanples. Fig. 15 shows that in the absence of
gl utat hione, the activity of the assay buffer declined
by ®A&TV: Rerducifipiagents prevent ondimitdomgechineinassaobuited adivity.
the presence of 5nM gl ut at hi one, although initi al
activity was reduced in tEj(am;IdleM er. Lower anounts of
gl ut at hi one showed an internediate effect in terns of
bot h pettleigsdtool Gauosia luoifesase waa pteparet Yy iysieg atiaskeof &latdh cells stably

PSRRI RO G245 LEIeod WA IR Asdiia  Evemp . 20ul o
ly§Hes Whd RBGeSHIS BRI \ﬁellSdFSaC%J\hélb(blﬁe tahd W?’(rtleﬁﬁsmﬁ%va@mbasured in flash
nodi fi cati ons other than those specifically descri

rea@tlon%fotlwvlmgein@ﬁ@@r%@kb’@astﬁmd B9V Piipe A% Feserizedch Boriep %? (STD) or
the gﬁffepf‘uflhél'r&gmgrﬁégigfthec 6LfHF§ﬂd tygasor ?J&M&ﬁq bRt a%'sﬁ@wn in Fig.

I NC eat ur es, conpositions and
1&o@qmbmmﬂtsater seneplasenkre meesurddrfdil eash gbup misingireshly prepared assay buffer.

ISy R BT e e kg4 4 o 25y e oo B gtec

|Olrm:¢ ﬁ ég@nﬁ%og@ g]qaqlgnagﬂépséty téxgﬁg)}]ﬁsoégggegsg’q&tp}xﬁgr ashaeperoentage of the
sxbmllrfé@{sﬁ%ﬁsﬁ?lﬂéd ﬁtorﬁalli@bﬁne tabgay rmfféTQﬁhshol[TmES tStiesig In the absence of

I ncubat i n e sanpl e wi ve substra
regang agenr (B a@@%ysqfr{*?eoa%@/ @Efs! @ §§3%fhra¢ dzbY ki) Ehaﬂ 56"3&%@9 storage.
A? %dhdg@%adeH@t\n%r@effebﬁv%tat }eHGdﬂgeth@%@clmé‘@W @f‘p‘ért'blﬁl@r fote’ #le presence of

ucl inits native form 1s a secreted
50n0l¢ DT & corspietely abafiafedrell evidence pf assay vifer dep@dation. t he
i nactivation of the first luciferase conprises
inhibiting or abolishing the catalytic activity of the
| uci ferase and/ or converting the luciferase into an
i nactive confornation. Example 14

Hela cells expressing a destabilised, non-secreted Gaussia luciferase were plated in
equal aliquots onto 96-well plates and incubated overnight. The same lysis buffer was used for all
samples. Luciferase activity was measured using fresh assay buffer containing the amounts and
ratio of reduced and oxidised glutathione indicated in Fig. 14. The assay buffers were then stored
at room temperature for 4 hrs and used again to measure replicate samples. Fig. 14 shows that in
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3 . The nmethod of claiml1l or 2 wherein the first
luciferase is a non-secreted nodified formof a

wo pasheriase that is secreted in its native forP€T/AU2007/002003
The nethod of any one of clainms 1 to 3 wherein the
first luciferase utilises coelenterazine as a
substrate. 5. The nmethod of ¥%im 4 wherein the first
luciferase utilises coel enterazine as a substrate and
is of marine origin. 6 . The nethod of claim5 wherein

tbggbsleHééi Jfgfu?a‘ﬂﬁ Qf thgaarcfi\}ﬁﬁg%é 9kddy i,ggfgeﬁ’ %g&li}ﬂé‘dj%f LI 32%. This decline
ussia spp., (E\éuromﬂ Spp. , rrdara spp.,
viageoinpletely bdnpkﬁd bycbl}re pinastenpshmernﬁA gif]tpﬂ&wn@rincluding radacédeghttathione alone,
t ho
lapel Bhlptont §R0R b pdenirat AR TP FmBlsef e, BRBIRLastiy of the fresh

Huhér@' hcg\fe%rpshc&ved tﬁéteglmaml'cbﬁéi &ld seniculame oddised glu’@mlohetl@duces the
wherein the red @;:I ng agent is_selected fra%mt e

@F@Lﬁﬂﬁ@@ﬁ@“%ﬁméw thgadyanisgenus ieffest ofprering stability

di thi oerythreitol (DTE), b-nercaptoethanol,

cysteam ne, sodium sul phite and

tris(2-carboxyethyl)phosphine (TCEP). 9 . The nethod

of claim8 wherein the red@@ﬂwge Byent is DIT. 10. The

met hod of any one of clains 1 to 9 wherein the .

| umi neistaselissexgreasing ariestakiisad bipntseereted (Gausdiairifesasa yeere plated in

r f '

e T 00 LS E BRI ERBATTAD AP0 Bfefifes used oral

sampieb.t bucderasd gchvxiytV\tasm‘reasuredalumgrf@slagmay buffe conTairEingfdae fodad amounts

f . claim er.e t he reagctiyve trt t
o et Rore o P Rl Fellod GuliEdt riked B o3 B anie) buffers were then
dta+8d BEBER Mmpseralira forFeS lop bie4> Cigr 22"l$rsfahd aibed agéinft@rmgure replicate
is nmeasured prior toaddition of the reduci

speplesh &irelondgwa sthat |yt Asengeesiegliiathinge, tegy 3&%8 ohgrérﬁssay buffer
dggnnt%gdoeydaso%t 506, SaRR! Gechid stc%mF)IBfélyr BiBckel H ﬁnebp%tegeﬂ&ee of 5mM

frrst luciferase an um nescent “sign
dhseteivne, etihdugh tinial Betiviy wamedueedalg ghis @Uﬁﬁasl@Wéblafb@lﬂkt& ef glutathione

siua\g%c{ al @%rnh#lﬁag &Fe?ﬁﬁ &érr?ﬁ§ oany ﬁ@&oﬂ fr%fﬁa{c?grgripf &&ﬁ@ﬁé\ggﬁme and level
ofinitiaeducédn ih eetivity. one of the luciferases is expressed

froma reconbi nant reporter gene. 15. The nethod of
any one of claims 1 to 14 wherein the |um nescent

si gnalThose §Rﬂ|@§ nhrtﬁ@l a@wmm@bﬁec@fb traat trfénm/rehwn c@&fﬂlﬁecﬂﬁé?@b{ is susceptible
16. The net hod %/ one of
)

tp wariabiensand n@gﬁ@qtlpgse@ tthandbase sgt?gglcalmd,eg‘@mq dt |grto be understood that

th&' L drEb R Budes all such variations and modifications. The invention also includes all of the
steps, features, compositions and compounds referred to or indicated in this specification
individually or collectively, and any and all combinations of any two or more of said steps or

features.
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17. The method of claim 16 wherein the intracellular
luciferase is derived froma Col eoptera species. 18.
wab@soetibod of claim 16 wherein the intracel | uP@r/AuU2007/002003
luciferase is derived froma Diptera species. 19. The
nmet hod of any one of clains 16 to 18 wherein the
reduci ng agent is added to th%7sanple prior to
addition of the reactive substrate of the
intracellular luciferase such that the first
¢wi'ferase is inactivated prior to nmeasurenent of the
um nescent signal generated by the intracellular

445108 o Berl A ERA s 0 0 Prdfuborosin:
slalbnplbhﬁwer g@’ihod nOmgeiiyt mc&b;bﬂngl' hiee Eﬁt&ﬁl@?vitlﬂfa ﬁ?actimﬁeubsfrate(s) of the
cl.ai ns 0 ei n the i ssi on

hyciferase(s) <]=.l° P?]?'Fai)@@‘% areduging F&“L@g”chvaé?x@ grﬁﬁgcg{n@ﬁe,tvﬂw@rein the first

Itﬁdﬁ”éiﬁel% WOtsdeRRorm2i a sEbBtelRichpgse0f any one of clains 16
2 1 wherein the first luciferase utilises

%3‘39' e ?ﬁéﬁ?ddr@ﬁclﬁiﬁ"l ﬁwﬁé«f@iﬁ ttﬁeaih&tlé‘é?lgn Bﬁtﬁ% kirdt I[léﬁ%?dse %rﬁ;%[ﬁes inhibiting

uci ferase utilises luciferin as a substrat
arebalisitingthe gaiglytisrpetivity otthe lugiierase andjowzcomvemgrt@ lciteraee into an inactive
cfobff)r?ﬁatlwc' ferase and the intracellular luciferase both
I'Nnise’coel enterazine as a substrate. 24. The net hod

0,200 0t S5 R Ao s s om o

allferaed thalds sdcretdddn its Ztivevoen.ei n the | um nescent signal s
generated by the two or noreintracellular liiciferases

far e pihedhetied oddnytink obtisimt 11e 8 ehestifsirst2@iferdso@lide8 doelenterazine
suring the lum nescent signal generated by a

f or

Elslﬁ’csi”ggﬁa@se in a sanple, wherein the luciferase, inits
native form is a secreted Iu0|ferase t he net hod

8 onpriingimeiiod o plaguh ivhereinre firmblugigrase atiiaes spelenieaaztipiage@ substrate

aﬁggsgfﬁ@ﬁ,ee@@mt he | uciferase; (b) contacting the sanple
reducing agent that tine dependently

g nactpual dtd?%lawg'v;hgfeﬂ? e Cﬁ:@&a{%af rﬁﬁ@?%& |ﬁ‘93 &{?ﬁed from Gaussia

I um nescen gnal "genera ase
sphe Pleummhmmwp I Metnd@csppv a&ypnifutayspph @r Oplbpledrygysppg entis a variant or
dﬁ? i etﬁr thod of claim 26 wherein the luciferase is a
W% ¥&'ed nodified formof a luciferase that is
ecrelthed i,n jits nativ nmet hod of

Ta6- or M i Y Bive SEciB o B gL LBt AN FopsomBrises ol

gf@@ctive substrate prior to the reducing agent.

8. The method of any one of claims 1 to 7 wherein the reducing agent is selected from the
group consisting of dithiothreitol (DTT), dithioerythreitol (DTE), B-mercaptoethanol, cysteamine,
sodium sulphite and tris(2-carboxyethyl)phosphine (TCEP).

9. The method of claim 8 wherein the reducing agent is DTT.

10. The method of any one of claims 1 to 9 wherein the luminescent signal generated by the
first luciferase is measured.

1. The method of claim 10 wherein the reactive substrate of the first luciferase is added
simultaneously with the reducing agent.

12. The method of claim 10 wherein the reactive substrate of the first luciferase is added to
the sample and the luminescent signal generated by the first luciferase is measured prior to
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29. The nethod claim 26 or 27 wherein the sanple is
contacted sinultaneously with the reactive substrate

wae@sihaor educi ng agent. 30. A nethod for neaseri/Ay200ne02003
_lum nescent signal generated by a luciferase in a
sanpl e, wherein the luciferase, in its native form is
a secreted luciferase, the mé8hod conprising: (a)
contacting the sanple with a reactive substrate of the
| uci ferase; (b) neasuring the |um nescent signal
%@nerat ed b t he Iucn‘erase and (c) subsequently

aqaiian atthe red ‘}9e39§%mpl e wWith a reduci ng agent that t| me
dependent |y inactiyvates t@e | uci fera

13.0r ﬁl@%@ggthpqq@f g3 10UVRersis @ﬁqduglp%ﬁ%gn? Geaﬁlaed;pé@ B@;npée pnor to the
relabiﬁlb tsﬁ’ffsﬁét@ of fle ﬂrsﬂ@éf?@*a@e arY&lﬁ‘é Iﬁmiheﬁdéﬁt dighel 5{] cREraRe by th@ fist Biciferase

orm 1Is secreted |ucjferase, e net hod
iscmapured batare thediyst hlclfﬁtf asetis ingptivaied té’é'ﬁ&)ﬂeéuqmgtqgefﬁ reduci ng
agent that time dependently inactivates th
14.uci Tes amthpd (dbany one af:t:lalmg t toe 1% wheeld &l I@aﬁt ang ahthejlyciferases is

oo Cue Eoahgfiat KERERaREY By the 1 uci 1 er ase before
% k he! fﬁB@S qﬁy%p@ 89@%1%%3%? ﬂ4 \W J%hnﬁgg@ﬂlﬁ%cgﬁ sﬁgﬁr@ measured as
pﬂ?&@r@écﬂdrweaséayr st and second luciferase in a

sanpl e, wherein the first luciferase, inits native

16.0r MThd Setho8 OF bR} Bk biugdihen as e 5andrelrhthe semplactomprises at least one
[uciferase is an intracellular luciferase, the nethod

inyaeAbvIpduGHgragd) contacting the sanple with a reactive
substrate of the first |uciferase i n

Wuni fbe sethed of ¢aiml 16geeeaimihe dntis ﬁlplﬁ@lij@l?efa&ee 19 q%%lvecgff%g Coleoptera

éé?c}es contacting the sanple with a reducing agent that
ime dependently inactivates the first luciferase; (d)

.ont E'nﬂe% rbef c?a?rﬁr% (ﬁ@ftetlr;‘th% lﬁt?&ElFu!aY‘Fucﬁé’rgﬁ fsaefvedl frdM@ Diptera

eco I"uci er ase; measuri ng t [ um nescent
spéafpsal generated by the second luciferase. 33. The
met hod of claim 32 wherein steps (d) and (e) precede
19t epThé Metrod rod agfrorecdf clairn 16 ka8 wieseih thei reeusingragestiig added to the

ener at ed t he second | f.er S
SSaE B s HRSR S WSS Sr A S e
Ibcii€radd §sShabtiated %aﬁﬁ) mé4surefight rmttﬁwmnmesoénausmnazg@erae:d by the
erein step (b) is carried out after steps (a) and

inteyellulauigeifetasat t he sanple is contacted with the
reduci ng agent prior to nmeasurenent of t

261 yndhoquenal ot a9 of HamB 118 6 19 e e dasacellar hierace & actvted

b&ﬁ%ﬂg@’ﬁ% a@%{ﬁ' m 34 wherein the sanple is contacted

cing agent prior to,
21. The method of any one of claims 16 to 20 wherein the period of light emission from the

intracellular luciferase is extended by the reducing agent.

22, The method of any one of claims 16 to 21 wherein the first luciferase utilises

coelenterazine as a substrate and the intracellular luciferase utilises luciferin as a substrate.

23.  The method of any one of claims 16 to 21 wherein the first luciferase and the intracellular

luciferase both utilise coelenterazine as a substrate.

24.  The method of any one of claims 16 to 23 wherein the sample comprises two or more
intracellular luciferases.

25.  The method of claim 24 wherein the luminescent signals generated by the two or more



10

15

20

25

30

or sinmultaneously with, the reactive substrate of the
first luciferase. 36. A nethod for neasuring the

wo wwsoedgeent signal generated by a second | uci PET/as2007/02003

a sanple conprising a first and second | uciferase,
wherein the first luciferase, inits native formis a
secreted |uciferase, and the48econd luciferase is an
intracellular luciferase, the nmethod conprising the
steps of: (a) contacting the sanple with a reducing

i Qhretoe SERRRRE Yot RBIRL S 1072 ¢ et ve
EZS%&ﬁ%fﬁ%@@ffeeh?g%ﬁﬁq‘i R yheroat %%%‘éwepwafeéi&aﬁﬁc'%rase ma sample,

whereinftiey |asierase T its HadverTerir) Rd Rbrefa YuchstesePthe ﬂemoﬂﬁorﬁﬁlshg
36 wherein th l%ﬁlefurther corrprlsesath

| uci 18r as&ont Sample Witha eactive siisirate Of/\m%lué'feﬁasﬁhe
t hi | i .
i reh)l uc b&rﬂécﬂ@fthé §arﬁg§le Wit & RGI6 V\#flld’%g@ﬁt th%‘ﬁh}% Eﬁﬁeﬁg%nglz ?}‘%actwates the

The rret hod of aim 37 or 38 erein
si gnal s g&wiéaregeedndy the second and third |uciferases

are odu ht T h 0

of ot m J6%he e, "FESeaCHE T LEhEpacY 1" Reidabetore e
from a Colueifgrasersinaqieatedklsy thencdadivey dgbmtr d 1 uci ferase i s
derived froma Diptera species. 4 1. The nethod of any

2bne dhe me&liodmf tlaino 28 Wheleir B rudifrases &g hen-setretetbmedificddform of a
| 83.5? @?& é/ t.ep |for to neasurenent of
UeHHRsh&L 8178 rgtPé)Wétﬁ W8 Ohe net hod of cl ai m 41
e, sa i S._S bjec ed to a cell |ysis st
21 of we'g%?fﬁ%g%w Fhiersi Pé@'ﬁ@%‘s§9?i§@t%\ﬁ”@(t5§ reaudtje substrate

pridi @ tHBtdQehCigetl @i m 4 1 wherein the sanple is
subjected to a cell lysis step prior to addition of

28 he rRAWEINBY c%gﬁ% -or &% whEh %tﬁﬁwgle% cshtaétéq ?lrrﬂnlté?l%ouds%l with the

wherein the reducing agent 1s present In ce

regetive evbstratg andrihe rerigcingagest. any one of claims 1 to 44
wherein a | um nescent signal is neasured using

3@ ondAtmetirasldformeasuring ihe Wimiindscert sigoa | geserateg by sdudifgrase in a sample,

W IRIRTF RS, R AENEIFI B P8 et WERRBRE posfiings
a sefet ecbritamttmg‘tbe saple Witea néacttﬂv@shb@mﬂ‘@bﬂ the ll]@]feraset .
rase W a

contacting a sa cont the | uc
redu >: g’@%ﬁ‘r‘fm nﬁ?ﬁ‘mﬂ?éc ?' g%ﬁr%ﬁdiﬁ“/ ederioRes &l t he
luci {c?r asﬁjbséqténﬂ%nt%@t%%eeéérrmhlfh' L g'ETg@rfwt that tlme dependently

luciterase that i's secreted in its nativ orm
The net hotiegivales e cilBassr 47 wherein the inacti vatl on
of the |uciferase conprises inhibiting or abolishing
3the Baneogtipemeasuiing thy lusfinasent signal fyeneiated hyid/lunfferase in a sample,

whQEN BetlcMetadd s WGiVE FEASE alsBlrted luciferase, the method comprising:
(a) contacting the sample with a reducing agent that time dependently inactivates the
luciferase;
(b) contacting the sample with a reactive substrate of the luciferase; and
(c) measuring the luminescent signal generated by the luciferase before the
luciferase is inactivated by the reducing agent.

32. A method for measuring the luminescent signal generated by a first and second luciferase
in a sample, wherein the first luciferase, in its native form, is a secreted luciferase and the second
luciferase is an intracellular luciferase, the method comprising:
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an inactive conformation. 49. A nethod for increasing
the rate of decay of the | um nescent signal generated
wygooa/or4100 f erase that, in its native form is BCT/AU2007/002003

secreted luciferase, the nmethod conprising contacting

a sanpl e containing the | ucj 6erase with a reducing

agent. 50. A nethod for neasurlng the | um nescent

signal generated by one or nore luciferases in a

sanpl e, the nethod conprising incubating the sanple

Wi t@%a r @AREENGEhesdtRplenatha(rsactaf subktritd efeHe first asitdrage; t o

al ysed and a reagent conposition that g ovi des an
env {bF onniseasueng thelbminescentsigeal deparaisd HY MG AL VEIRTESE: a

fi r@t ! Ufc}qga‘ég a{ﬂﬁ fh d Ry et &k ﬁ’rﬁé@édeﬁcﬁbntly inactivates the

erase rn rts natirve form is a
secr et edﬂrktljlmﬁémsease 51 A nethod for determ ning the

t or_ac of t. , i I, .
O ok o s G R
he ameﬁuﬁ hé MminebEntsignal gemerated by thegeee hiiferaest
t| ms dependen y inactivates the first luciferase; (b)

33.Meashe mBifod brelain 82 Wﬁ@'@lﬁ Bteps {dyand () preteie s&asr@l) ﬁrrm@blc) such that
waiting for a perio

thegiur@n@cerafmgm:{@epqr@tgté by g@,xg}ngglgc%@rgsedlééqqaﬂget{ Bror to meaesmt'ement of
therﬁﬁx@ﬁ %H?glpﬁg‘ger{e\%{%]o‘lﬁfqﬁ@mt \RiféBsd. i n the sarrpl e; and

' um nescent signal of each

34 uc;rﬂ? ffhbd Bpéa%ﬂ 3? Br ﬁi‘\ﬁhér[&ﬁ Qieggtﬁq’g celrridl oAnSftef Q{bpsa(@}jaddf‘(e such

ering rates o | um nescent Si
thabfe sAmpietisioahtdated witht be nwdumn@ agénd PHeFOO Mteagitreaent ’tneyuramescent

sngﬁ‘%%%ﬁ%ﬁ%%%ﬁ&%ﬂ?%ﬁ: "o the Sarml WL renetive
?:dfﬁg = 8%8 (i ﬁgerv%?re : h%%égr@iee\lg ﬁ{’]ﬁ@&%ﬂﬁ"g@?ﬁe@%ﬁg {bﬂerﬁ prior to,

or §|Hnﬁ|{$aheédél§ilvsﬁtﬁftﬁ§l©a&wé sheeste bithe fimidadifereasd.e t he second
l'uci ferase; (b) neasuring the |um nescent signal

3ebef or gehbieior 'nfe§§unh§“ﬂ1ef l@mm&&:ehtsﬁ%rfaaiémaraﬁdew @sedohdalumferase in a

r educi n ag ent nmeasuri ng t ent .s|
sample e@mmrwg fauflf% @nq‘ sRepAdlGHgEase éNheF%[b 31 éﬁ%‘& erage, dn '65333?"6 form s a

se#ﬁtb@ RBekdiee dﬁlﬂ%ecé%lc&ﬁ%ﬁgraé@l? %H)ntrﬁé&uléﬂﬁmfbl@s@ #eGhdtiddecomprising

mounts or activities of each luciferase relative
thestepsath ot her or relative to other sanples. 53. A

11 48 angouaThe i BuRF o 8 cRHTBHE o e debchaBiy Sractivtes the
conpri si gt luciferase;

(b) contacting the sample with a reactive substrate of the second luciferase; and
() measuring the luminescent signal generated by the second luciferase.

37. The method of any one of claims 32 to 36 wherein the sample further comprises a third
luciferase.

38. The method of claim 37 wherein the third luciferase is an intraceliular luciferase.

39.  The method of claim 37 or 38 wherein the luminescent signals generated by the second
and third luciferases are produced at different wavelengths.

40.  The method of claim 39 wherein the second luciferase is derived from a Coleoptera

species and the third luciferase is derived from a Diptera species.

41.  The method of any one of claims 1 to 40 wherein the sample is subjected to a cell lysis
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(a) contacting the sanple with a reactive substrate
for the first luciferase and a reduci ng agent that

wo 2ovs/oddpendent | y i nactivates the first | uciferaravubaw/002003

does not inactivate the second luciferase; (b)
nmeasuring the [ um nescent sig 1a before the first

| uci ferase i s inactivated; § contacting the sanple
with a reactive substrate for the second | uciferase;
(d) measuring the |um nescent signal after the first

dtépc‘fir(bletb%@sdr&nérﬁ@ﬂ&rﬁ%?&%@ﬂ’sgﬂad (e) using the data

collected in cal cul ate the anmounts or

BCti Vitki Bshef ofec?éhlﬂ 41“\9!‘1&85 %e ir@leak s\rg@teétg%?q grkefP yaistep prior to

or relative to other sanp

adeitien ofithei lvaiferabresubstoate(s). or act|V| ty of one or nore

| uciferases in a sanple, the nmethod conprising
4Bncubdeimeihachef daimplfewivardim te sapmit is\vsebjsctbs tor atcel kis @fep prior to

to be anal ysed and a reduci ng agent
g'ﬁ?dnd;c |r§%ljt%§8%8%nitrst | uci ferase, wherein the first

' creted
ﬂg: ;’@; ﬁﬁeﬁmd op clalmszﬂ of ﬁﬂ v\v/heerefir%) {heranredjuglnéa1 agse%t is present in cell lysis buffer.

45. The method of any one of claims 1 to 44 wherein a luminescent signal is measured using
conditioned medium in which the cells expressing a luciferase(s) have been cultured.

46. A method for inactivating a luciferase that, in its native form, is a secreted luciferase, the
method comprising contacting a sample containing the luciferase with a reducing agent.

47, The method of claim 46 wherein the luciferase is a non-secreted modified form of a
luciferase that is secreted in its native form.

48, The method of claim 46 or 47 wherein the inactivation of the luciferase comprises
inhibiting or abolishing the catalytic activity of the luciferase and/or converting the luciferase into
an inactive conformation.

49, A method for increasing the rate of decay of the luminescent signal generated by a
luciferase that, in its native form, is a secreted luciferase, the method comprising contacting a
sample containing the luciferase with a reducing agent.

50. A method for measuring the luminescent signal generated by one or more luciferases in a
sample, the method comprising incubating the sample with a reactive substrate(s) of the
luciferase(s) to be analysed and a reagent composition that provides an environment suitable to
facilitate conversion of a first luciferase into an inactive conformation, wherein the first luciferase,
in its native form, is a secreted luciferase.

51. A method for determining the amount or activity of two or more luciferases in a sample,
the method comprising:
(a) adding to the sample an effective amount of a reducing agent that time
dependently inactivates the first luciferase;
(b) measuring the luminescent signal in the sample;
(c) waiting for a period of time to allow the luminescent signal of the first luciferase to
decline;
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(d) measuring the luminescent signal in the sample; and
(e) calculating the luminescent signal of each luciferase based on the results of (b)
and (d) and the differing rates of decay in each luminescent signal.

52. A method for determining the amount or activity of a first and second luciferase in a
sample, the method comprising
(a) contacting the sample with reactive substrates for the first and second luciferases .
and a reducing agent that time dependently inactivates the first luciferase but
does not inactivate the second luciferase:
(b) measuring the luminescent signal before the first luciferase is inactivated by the
reducing agent;
(c) measuring the luminescent signal after the first luciferase is inactivated; and
(d) using the data collected in (b) and (c) to calculate the amounts or activities of
each luciferase relative to each other or relative to other samples.

53. A method for determining the amount or activity of a first and second luciferase in a
sample, the method comprising
(a) contacting the sample with a reactive substrate for the first luciferase and a
reducing agent that time dependently inactivates the first luciferase but does not
inactivate the second luciferase;
(b) measuring the luminescent signal before the first luciferase is inactivated:
) contacting the sample with a reactive substrate for the second luciferase;
d) measuring the luminescent signal after the first luciferase is inactivated; and
) using the data collected in (b) and (c) to calculate the amounts or activities of
each luciferase relative to each other or relative to other samples.

54, A method for determining the amount or activity of one or more luciferases in a sample,
the method comprising incubating the sample with a reactive substrate(s) of the luciferase(s) to be
analysed and a reducing agent to inactivate a first luciferase, wherein the first luciferase, in its
native form, is a secreted luciferase.



