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LUCI FERASE SI GNAL ENHANCNG COVPOSI TIONS Field of the
I nvention The present invention relates generally to

WO e@gomtiso and conpositions for use in reacti onBCT/AU2007/001615

catal ysed by luciferase enzynes, for exanple in _

| uci f erase-based gene reporter assays and applications
in which luciferase enzynes are utilised as a

det ect abl e and/or quantifiable | abel bound to a

nol ecul e such as anti bodi es for inmmunocytochem cal
assays or enzyne-linked i nmunokorbent assays (ELI SA).
The invention al so provi des nethods and conpositions
for, inter alia, increasing the sensitivity and/or

i nprovi ng t hBURINERASE SIGNALIENTANENGCONEGSITIONS
reactions. Background of the Invention Reporter gene
assays represent an inportant tool in studies of gene
expression, permtting an understanding of what

controls the expressi q._nﬁﬁ ﬁ“?%[-j’f |nterest e.g.,

DNA sequences, transcri gndionzna seqﬁences ;

RNA-bl r.ot ei nal transductl n t hways, an

speci fi @ ?qsﬁ'ﬁl lpvenFcHn b%?t gaeglly fPefﬁagqng a§£§8‘98"v35'8@§ for use in

kactiohe datﬁl?seu &b Nicifériisedngyridse foﬁ@kéﬁ]c?leeiﬁ IR adetRREd GERb rédbrter assays
ation. Such regions and/or the factors t

%'ﬂ@pﬁqa%%dw@%lus't@@w RBLYMeS pipcltiised 36 dlatertable @m/@fémgntlf iable label
b&ndtihes %@éﬁlé %ubﬁ‘%@ déﬁ%ﬂdie@”fon‘ @ﬁ%c}t&@%@néssg}ys or_pnzyme-linked

prevention of human di seases. Reporter assays can
tununetaibanbassays«BhISA}. ute ifvention aso proatdies me&oda:ann‘mdmpgsltions for, inter

R R AT RN R,

within a pronoter, such as transcription factor

Al Lernat i vel . °£u2L@§é'g%§§“§éPﬁﬁee®vle§f§%ﬁdy the
var T ouReneer B SRR tenfieel LBt o FHER o garg expression

peemd)tﬂt;ean mmesstandmg of um@tdconmolsrm &Retyion Of atgeaaswﬁ@é%t e.g., DNA
re i nE

9,20 organismio st
S TG f0r. IN PG RNABHDS o ssignel transducton
SAMWAYS ahkd Skl @stﬁﬁdﬁdyn %ﬁldﬁ%@%&ﬁﬁeﬁé&?ﬁ cah rb%rh%é’d%tléié?@fy nucleic acid

pat hways upstream of a specific pro
@g'awmortanﬁmtge@e tegulationt Suelpiegiors ansiis é@ﬂs‘aaﬂ@s ithyhbnid oranodulate them

'P?})éénez\?:ér# fegﬁé;fa?éétsvfs rgﬁg?ﬁlce{ntgﬁ\e%ﬂtrb%?ﬁ ﬁ% ér?étpgnt;b‘g ﬁ@genttlgn of human
tiseases eRepmgtalt assays can also be used to screen drugs for their ability to modify gene

expression.

Typically reporter assays are used to identify a gene promoter region or specific
elements within a promoter, such as transcription factor binding sites or other regulatory elements.
Alternatively, such assays are used to study the response of a promoter or regulatory element to
various stimuli or agents. In some applications, the reporter constructs used in the assay, or

Jtransfected cells, are introduced into an organism to study promoter function in vivo. Further,

reporter assays can be used to study or measure signal transduction pathways upstream of a
specific promoter.

By way of example, in the case of reporter assays designed to investigate putative
promoter sequences or other transcriptional regulatory elements, nucleic acids to be interrogated
are cloned into reporter piasmids in a location so as to permit the regulation of franscription of a
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to permt the regulation of transcription of
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reporter protein encoded by the reporter gene. The
reporter protein should be distinguishable from
endogenous proteins present in the cell in which the
reporter plasmd is transacted for ease of detection,
and preferably expression of the reporter protein
shoul d be readily quantifiable® The reporter protein
is quantified in an appropriate assay and often
expressed relative to the level of a control reporter
b i e,
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Luciferase is the most commonly used reporter protein for in vitro assay systems.
Luciferases are enzymes capable of bioluminescence and are found naturally in a range of
organisms. In commercially available assay systems, luciferases can be divided into those which
utilise D-luciferin as a substrate and those which utilise coelenterazine as a substrate. The most

| widely employed example of the former is firefly luciferase, an intracellular enzyme. Additional

examples of luciferases utilising D-luciferin include other members of Coleoptera, such as click
beetles and railroad worms. Luciferases may also be distinguished on the basis of whether the
organism from which they are derived is terrestrial or aquatic (typically marine). Luciferases
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ot her nmenbers of Col eoptera, such as click beetles and
rail road wornms. Luciferases nmay al so be distingui shed
on the basis of whether the organismfrom which they
are derived is terrestrial or aquatic (typically
marine). Luciferasesutilising coelenterazine as a
substrate are typically derived from marine aninals
such as the soft coral Renilla or the copepod Gaussi a,
whereas D-luciferin-utilising luciferases are

fuMRing %bélé(nt%ilhevé‘sda 5goemid ?Fert?ﬁ’ﬁéar Iy Berivad frgﬂ? @arﬁ élg gl?cgf as the soft

means of di stinguishing erases 1s o
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di stract " approaching preda ors:
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E?mrrdmd nodtilae andveiney wembbig oF Metridndas! t\ﬁalrgiuﬁé%fféka%ilhﬁie"s AlsBbstrate that
uci ferin

dlffe ent to coel enterazine or
ﬁr@%elﬁ%‘? f P%?éeé‘ gazine i -Wpitedn  jAnothabgassHef luGifa@se isopse derived from
atndﬂggéuaggl | ates. Luciferase-based assay systens my
enpl oy nore than one luciferase, typically of

di ffeflﬁ!&tfer@é‘é—tﬁa’séﬂ @Els‘é%%?ﬁé}néJHay'eﬁ{gﬂgorﬁ?rg i Br?enhflferasgotypically of

substrate, enabling t est rol repor
diterent auqin andl qaeh utiieing adﬁeras@apstra@emngdfothemmpdi eantral reporter to be

|
PSSR, 55 ST S| S o SHEAEC Gy Bpmen b cone
mmmsﬁ e;)f;neftyﬂudférasd mpmﬂeegaiﬁ%ugeihet it dﬁve§e>dpfe’$l§m of thc,slu?:ferase gene.
ien e nto a
*fisﬁ%‘? S5pid Bl @vir Pﬁ?%q?qg? ' @atoﬁ@“fﬁeﬁlpﬂg With &, eontrel Blasmidyeqnéaining the
Renille dutiférdse deRe SWAER bp l’(ﬂé‘@M@ rpronﬁitérs Firdt WelrdrRid 5‘dde§ t@%‘ﬂ\?ﬂe the firefly

to activate the firefly luciferase, activit
lhefeiase. cactiyity ol veroder iarepasied and-thereac ﬁuealnlm and tativaie® reagent is

50T RS T USRS A S ORI e ot

cont ai ns nmpoun
sigidl aﬂdsﬁdsoa@ntaas neelerdarhzinet te rmeihiatecthd Remild lusiatze t the actlwty of which is

PR S S b oty B oo gt vy
tuie plsmde renstedtioeffisierey. Mhisnm@E&Y gragtyl ¥édeMding on the amount of DNA, the
quality of the DNA preparation and the condition of the cells. The co-transfected conrol plasmid
(Renilla luciferase driven by a suitable promoter such as the SV40 promoter) is used to correct for
these variables, based on the premise that Renilla luciferase activity is proportional to the amount
of firefly luciferase-encoding plasmid taken up by the cells. Alternatively or additionally, the
Renilla luciferase may be used to control for other variables, such as cell number, cell viability
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but al so on transfection efficiency. This varies
greatly, depending on the anmount of DNA, the quality

w@Roosle@1BNA preparation and the condition of tPer/aBRdoz/n01615

The co-transfected control plasmd (Renilla luciferase
driven by a suitable pronoter such as the SV40
pronoter) is used to correct for these vari abl es,

~based on the premise that Renilla luciferase activity

is proportional to the amount of firefly

| uci ferase-encodi ng plasmd t4ken up by the cells.
Alternatively or additionally, the Renilla luciferase
may be used to control for ot her vari abl es, such as

51k R g W, 0P BB g e s
oroerpeind apghied toi tioaidetls affectsaabmmmmrs crdsrpeaificitoamp bf te.t o .
the cells affects both pronoters or is specific to one

of t hel.mmfd:ase&b@eeda@ﬁaybaﬁmSamwncamsmemutmsmg bﬂ’d b @ork diitraceliular

those utjlising one | eIIuI uc
ligifetanese | “@WPJQ?(KSW%EW%& gPYS'abef‘é @ﬂﬁsﬁ@f 56 11:5‘{% i’&?ﬁf is added

B4l @Ns ﬂrQ_ 'F@lyké/% %eli@%ﬁ Blls tefoadé @l@iférés@ fb&lﬁatfﬁ |sh&e§dehﬁ’heasurement
to iyse the cells and thus release |ucif

" Araasshy buffer etabningsteg u@mrambﬁtram\dtany cofAﬁoras%ﬁyn pddef eafter which

rﬁéﬁ%@%@nﬁht&% d;fc[ﬂe?aée“%‘ch\ﬂt? Itaken® Wéa%&r@ﬁw&t% r&ﬁ\&iié}éﬁ (i.e. within

measur enent
secaridg) cbfyhe aditiak efthe bty boflemigo:cahay/ flash” rmc[@n mnmd\um et hours later

(i G R e g o HEadtf b e o ol B R he ight signai
Stedlyy for br&bﬂénde& Pesicl dfaithe. @laQWr%dcﬁstpr?/hmzthfygmt gignal strength (light
sSa u er a ee

%| ow' rI’fgents in the d?
YNFR) REF gqce |and thasety faye thena ﬁ@tégﬁd@fdpr@éq"i‘gja‘e gheptn:@nsmwty Glow
rﬁicﬁéﬁb sieaHicORS, RhvaNt u§ \'hea I%W&?st wﬁér@ gl e)%HpPen%rhser does not

uni ts per seco er é ave
we«arswta@@ Iwnmaﬁn(@numged w@ injeeiprebreadily akailable it iy sonw kigh throughput

srac%%ﬁllhéa 1ii6hsP b leC Eﬁﬁ é%c&g’ﬁgn eﬁ%ﬁe@uﬁ Hé\  Detween injection  and

1"ons wher €, e user
rhengaremestui t abl e Iun1noneter (eqU|pped with |nJectors)
readily available or in some high throughput screening
appl i csdcretansiucibrses drathehspedinesambleg of thaeomdined dedidy surrounding

etweep injection d neasurepent. Secreted
e el bsia boR o0RGs 45 oSSR g ot a8 i oned
medi um, sur roundi ng t he éest cells, As suchgﬁge%J
buf f er f1efy e ﬁé‘PmQ@é& digpqvantagasrassesiatad wihrexis ﬁef’?@é‘i’ geagents for

(g({,fgrage RUGRSBsls di sadvant ages associated wi th existing
fers and reagents for luciferase reporter assays.

' n pgg]ﬁ I‘éfgh@ératr}]ﬁéﬁﬁé t%sdeté i '?‘%{gg%tlg,ggac%ﬁgmo%moﬁseﬁﬁtHlt?fhat provide
lmproved sensitivity in luciferase reactions; that is, a signal strength of greater intensity than is
achievable with existing reagents. This is of particular relevance where the reporter gene assayed
provides only low levels of luciferase in the cells of interest, for example, where the promoter
being studied has only low activity, and/or where the cells of interest are difficult to
transfect/transduce with the reporter vector. Increased sensitivity would aiso facilitate the
miniaturization of reporter assays by reducing the minimum number of cells required fo yield a

signal strength that can be reliably measured.

When utilizing assay systems including destabilizing elements such as those described
in co-pending United States Patent Application No. US 10/658,093, the steady-state luciferase
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I mproved sensitivity in luciferase reactions; that is,
a signal strength of greater intensity than is

w@edsevahl e Wit h existing reagents. This is of PCT/AU2007/001615

particul ar rel evance where the reporter gene assayed
provides only low levels of luciferase in the cells of
interest, for exanple, where the pronoter being
studied has only low activity, and/or where the cells
of interest are difficult to transfect/transduce wth
the reporter vector. | ncr easéed “sensi ti vi ty would al so
facilitate the mniaturization of reporter assays by
reduci ng the m ni mum nunber of cells required to yield

[ anal re h N, oot
fordl Rl Dol PR aPfaf SinECatnal Rt roud b partoutary
&jventegebss feuepores agshpsyetets itiizng @dstabilizhg eleeedisng Uni t ed
States Patent Application No. US 10/658, 093, the
st eadyFisthertrd, tadrd Bragestly gnedmpremisesbetwesh. “fiddntiand “glow” buffers and
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f%n?ﬁjelferésg %a@ly?é’(‘f lﬁ?&ﬁﬁlgeéfcénc%%%cpéds%ldgﬂand@ thE v 'Wifta dual purpose

is ac ers and reagents that
reagenpthat/ caiepravm dlgh ssengitivity flasly rdaciomk) whmetnleededmjut alb goovide the

Baftifs G ftfie 5'?@§dfﬂ9aaﬁ"cﬁ SRR gﬁésnsaw BB Te o
pr ovi GaT RS e i faresta MRS R S B Gbia eralf Uitipases based

0 @drétedlindhe RRSENGth \of bivis€ibn, ks ndcesakyl o Rave AKiRg€reagent capable of
needed but al so provide the conveni ence of glow

Juppinaghe agtivy Oéﬁ'ﬁltWQ:%{thS%@ﬁ%@ﬂl@' HAWH sensitivity is

not required. Finally, to enable sinultaneous

measurenent of two or nore dlfferent | uci ferases based

on differences in trﬁumm@mfgthﬁ IpvertiPBsi on, it is
necessary to have a single reagent capable of

suppor thengresend invanfien pipviges trargeningomposiipise ands Kitsr epmpprising such

éo%b&ﬁ @SB yseH Fn¥ mﬁ’%th%réﬂwohﬁ‘t"o‘? %Q \{';oﬂ_?%cﬁgr%iee{ﬁgyme in a sample.

I nvent1 on provi reagent co and

Tenpresait inyestioo Hurﬁmnpwdes omeshods dmr usig tha rdagest nomposigions and for
t erase ina .. .

AekilS i aPw ESL b s iaies SBRERT pRatPaLe dedpyduenton s

dredicetisty, ngpé@&)nrtﬁégmhto@ﬁm@%lﬁgl fmamga it Vafous etadificatiohof reagent

t he apmount or act | uci fe

COHIRRPIIONgIFEN PR pundﬁ%ﬂemt 0B g ast 'wwféﬁ P@’éﬁ%égssrew@%f?rase enzymes
é?ﬂdc{nfrtﬁecgétﬂiléggﬁswé%gf%f poéigf rg%Qeﬁt Enphobifishis RGieh bB@it, YadrlaRbithe generation of
hrlrgtg)her sensitivity (stronger flash phase) a reduced rate of luminescent signal decay (a more
stable glow phase), reduced lysis time and/or assay time, and improved stability of enzymatic
activity or potential over time than is achievable using currently available compositions.

In particular, the inventors have discovered that luciferases that are secreted in their
native form have properties that are distinct from the more typically used intracellular luciferases
and as such have quite distinct requirements with respect to reagent compositions. Moreover,
when these normally secreted luciferases are expressed intracellularly, the inventors discovered
that they become unsuitable for use with any currently available reagent compositions. The

inventors subsequently identified the key features and components required to make reagents that
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permt, inter alia, the generation of higher
sensitivity (stronger flash phase), a reduced rate of

| um nescent signal decay (a nore stable gl ow phase),
reduced lysis tine and/or assay tinme, and inproved
stability of enzymatic activity or potential over tine
than is achievabl e using currerftiy avail abl e
conpositions. In particular, the inventors have

di scovered that luciferases that are secreted in their
hat are distinct fromthe
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Hectejesidiiciferase ¥t i€ 8 hlodified B gﬁ Ilf}%iﬁ?agg @65‘3@ s §egr§ted in its native form,
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1BHErRd uiferesmmay be expsessed tnathe cptopiaset 61 RerQBldd Rompartment

typically anash tﬁéﬁe@ul?r’&oﬁ\gér{rﬁ’e%y?ng rfciegraga icﬁag@n\égr?ralg}%ici,ggr ase

may be secreted or non-se

from aryeugd; t.1s.secreted or non-secreted in

(ia s nat ive 'ﬁ?%%’ﬁs‘i Gntm%na”ﬁ%%q%#ﬁias% PHosYalw isHe ass for xample, luciferin
&pelenderazineorin end emtiotiiereals Be lUadradeSufifR6 e i
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%@% noc%-.s?.cr eted | u'?iqf ey?, _allse %‘@ygﬁg})@oﬁﬁﬁé‘@%dH-F%'“P'f%éase may be a

b Bi desatig of anabrally epqutring ucifesasear t ment , typi cal |y

wher eian the cel lular conpartment provides a reducing

envi r dAREFRCENt EABPOSitien may sereprisayneib ﬂnb@%hélélﬂérskb}@?ﬁqcae anions. a non-

idniscddterhars &t SU s, for exanple, luciferin”

or, ,cogpent er aé@%%ﬂaﬁolr? éﬁjnlépse%géi%?@h@,Z"‘Wﬁ‘é‘?’l‘"ﬁlé‘ﬁi@@ﬁdset least one

OYEising agent erembination af oxidisirgand wbyEih@hgenBNshd/ct h@le a pH of above about

8.

Typically the chelator is a divalent metal chelator. The divalent metal chelator may, for
example, be selected from EDTA, CDTA and EGTA. In one embodiment, the divalent metal
chelator is EDTA, present at a concentration of at least 0.1mM, more preferably between about 1
mM and 30 mM, more typically between about 4 mM and about 15 mM.

The detergent may be a zwitterionic or more preferably a non-ionic, detergent. The
detergent is preferably at a final concentration of less than about 1%. In one embodiment, the
detergent may be present at a concentration of between about 0.05% and about 0.2% when first
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marine origin. The luciferase of marine origin my be
derived, for exanple, from Gaussia spp., Pl euromnm

wGepEs/4dka ri di a spp., Cypridina spp. or Opl ophpeTrausPp/001615

The luciferase may be a variant or derivative of a
natural ly occurring luciferase. The reagent
conposition may conprise one or nore chel ators,

brom de ani ons, a nonionic detergent at a
concentration of less than 1%or a zwitterionic
detergent, at |east one oxidrgrng agent or conbi nation
of oxidising and reduci ng agents, and/or have a pH of
above about 8 . Typically the chelator is a divalent

ey SR Apie Pt Y el R SGbREaH Y e Trton -
WopiR 0teinNPAG. He aganielle einbodihant thetdeteadent is NP4EDTAL
present at a concentration of at least 0 .1mM nore

. pr ef erpplcyilylnd vrigsInaiRut orlcomdinaiivh ¢ @xitibhg Pd eeducing agents result in

typically between about 4 nM and abqut 15 nM The ,
Eengeinthe tegfergee Hempy tfacditatipnitee aHopieN &f gr epieatoniprmation by the

IHBras@NiThe réiﬁ&iﬁ? @6t mal RBmPRdees 4R rdu?. Ak &f @irRbkY e@bodinent, the
final concentration of "l ess than about 1% 1n one
agrriposiiianesempriseied tdeXbujien comiinatipe sinheaseh midire gf oxidised and reduced
%&ﬁi@@é rati on of between about 0.05% and about 0.2%

en firstcontacted with the sanple or cell, The

To0,  tBgalTae RBuBT offbtal bE": a3l BB Rbfg, il @ody between
abetted gparabout S, ARG tydiyaty betivesn dbloet Sokardiisss. ng agent or
conbi nation of oxidising and reducing agents result in

oxi datTherbrarhidé beiodsiaay gy progidédiartedtorh atord drahore @raniide salts. The

adopti on of an active conforpatjon fhe lucjferase. .
brorai ?éﬂ'&c’i“%g%\d@n‘ixa%?, Q5B Erg@'dé» Pﬁ%’%ﬂurﬂgk“smﬁfe of fubigium bromide.

%k’éliycﬂﬂlb %"ronﬂ&@’@ﬂbr{f%nﬁresénh@t Q%ﬁ&ﬁ'trétioﬁrbf GO MRk asoht & mM, generally
redox buffer conbi nati on such as a m xture of oxidi sed

betwpen abieit é nyandk abowtidgneM. Typi cal |y the reagent

conposition has a pH of above about 8, nore typically o
bet wedh agbennd agpesiite pisesnt ingention pravides argggeottompogiion fesgiatermining

Ol 0P Senfar DEAEHERCEBRR0 5 ol 1R R orposion
coaiptisingene doeorefabelarsanidrein treadscombinantdudiferese is atnas-seansted variant of
e. Typically the brom de

a&h&@ﬁ(ggg"%bﬁ Ké‘g‘gelﬁgd 'ﬁips g&@gﬁgwgm ration of at |east about

1 m™ T%%nc [aaltolr %a?%teméegiOalgnt%o#étallchgyto?nq‘hg %ﬁéfgtorslggy, %\{l example, be
selected from EDTA, CDTA and EGTA. In one embodiment, the divalent metal chelator is EDTA,
present at a concentration of at least 0.1mM, more preferably between about 1 mM and 30 mM,

more typically between about 4 mM and about 15 mM.

The reagent composition may further comprise bromide anions, a non-ionic detergent at
a concentration of less than 1% or a zwitterionic detergent, at least one oxidising agent or
combination of oxidising and reducing agents, and/or have a pH of above about 8.

The reagent composition may further comprise the luciferase substrate.

In a third aspect the present invention provides a reagent composition for determining

the amount and/or activity of a recombinant luciferase in a sample, the reagent composition
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In a second aspect the present invention provides a
reagent conposition for determ ning the anount and/or

wa@easwidlyo of a reconbi nant |uciferase in a sanpCBAURINR/001615

reagent conposition conprising one or nore chel ators,
wherein the reconbi nant luciferase is a non-secreted
variant of a luciferase that is secreted in its native
form The chelator nmay be a divalent netal chel ator.
The chel ator may, for exanple, be selected from EDTA,
CDTA and EGTA. In one enbodi mdnt, the dival ent netal
chel ator is EDTA, present at a concentration of at
least 0.1mMM 1 nore preferably between about 1 nM and

%&p%gg%r i é 5ngg%%@p te\’\%%%b@ﬂh:#é se lgﬁpr}qnssgcretec]f variant of a

lodiferdase thabis sQunsted i@ ith A4tive @AhC detergent at a
concentration of less than 1% or a zwitterionic

det er geft bromite |aﬁ‘|@§§ mQ)F‘ Be BB InBe ﬁ)@ﬁfé\' of¥ oﬁlﬂﬁiﬁ'm:ﬂ@ﬁblts The
of oxidising and reduci ng agents nd/ or have a pH o

bemide saltromiey be sateried: ot soriure Sippids ppfewwmpmmemévbldfum bromide.
ﬁﬁ[&gy #8 trdifidd Yhibf & ﬁ%@en? lépgt Softtration cﬂ At st aﬁ’cﬁjp‘i?%M generally

resent I1nventio rovi des a reag conposi t
tfebweaiabeut rimiil and amet&)ﬁmet and/ or act|V|ty of a
recombi nant luciferase in a sanple, the reagent
conposThe wagamineoingdsitign bmaynﬁjdlmra:ompm ongher more eﬁetators a non-ionic

IGERTL b8 SroptfeepE oE s bbndoq s AEEGEHE peisnf Bl fit e oxiisng
dyenrardemisindtion of dmlr@%n@fe@wlr@%ehte dnbier have apifof aftie @out 8.
nore brom de salts. The bro e salts may be sel ected

from ST redBeht @Mpotion PRl AFBELBNRARThélRciRFask Yibstthty M

brom de. Typi caIIy the brom de anion is present at a

concen ra%ur@lrhs?éctﬂe ér@@ﬁi m\?ehﬁeﬁ prévnd@gla ﬁ&ﬂ&f Bt Héf[ermlmng the amount
bet ween about about he reagent

FOIAp 8givity @ hciirigeerip pﬁlé}r SR ef ce&s A énezthod FPNRYISIng:

hel at j .
ess. tALirifoEesTe LR Erd R aa e?*é“PS%'ﬁ@@‘*&%mﬁié'é?Fégﬁfs'”a““y or
totallydpresentsn agmactlvelstatﬁcmrbmnﬁamhhnm of oxi di sing and

201 0gRRSl a0 B ARy B A HAed o e o

dongdrfi r@rtb?@lec@ka@é frortag inattive @tafeQm coiformaiad al Betive Bt@@@ﬂéanfcrmatlon
[ nvent rovi de a or determnin

and/ or Cbéq i & §u @'atp 9¢ ?hﬁg\"%%rés‘? A2Meefd Qﬂt'g@)‘rﬁPfQCt@ﬁ required for
&&udwﬁesc%ﬁt%cmy B‘IQE’e IGEHERAE, %bé?ﬂas d) A’Pl15 QNd r% siGR! drd

expr essi uci ferase and wherel n ferase is
pr edonﬁdh@%ect@g foe bioluminescent signal generated by the actlve luciferase.

Typically, the composition for converting the luciferase from an inactive state or
conformation to an active state or conformation provides a chelator and/or a redox environment
suitable for conversion of the luciferase into an active conformation. The redox environment may
be suitable for or enable oxidation of the luciferase. Additionally, the reagent composiﬁon may
comprise one or more of bromide anions, a non-ionic detergent at a concentration of less than 1%
or a zwitterionic detergent, at least one oxidising agent or combination of oxidising and reducing
agents, and have a pH of above about 8.

The reagent composition may be a composition of any one of the first to the third
aspects. The reagent composition may further comprise the luciferase substrate.
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totally present in an inactive state or conformation;
(b) incubating the cells with an effective anount of a

WO e@gomieconposi ti on capabl e of converting thePCT/AU2007/001615

| uci ferase froman inactive state or conformation to
an active state or conformation; (c) adding a
substrate of the |uciferase enzyne, and optionally
cofactors required for biolumnescent activity of the
| uci ferase, such as CoA, ATP gnd magnesi um and (d)
detecting the biolum nescent “"si"gnal generated by the
active luciferase. Typically, the conposition for
converting the luciferase froman inactive state or

conf orRt, h&?fﬂha"s? gfagrb%g% 'é c%m%?ﬁtqléﬁ‘f%ragé) HP 5B {? Hecreted variant of a

provides a ¢ or are environmen

[seifetaadthet i§ secreterhin és satioefooh. t he | uci ferase into an

active conformation. The redox environnent may be

sui t abhen fiftbraspect, eneapriesend inveraioh eroviaés & meettloddorf dutensiming the amount

450 83 e ol e ERGRe 1 35Hh st ef s Be gL qpmalong

concen(b)'l?gmgqne@gu okgsis than 1%or a zwitterionic
detergen | east one oxidisin gent. or conblnatlon

of oxilBl seistimdne edlubpag withem $ %ecalvm gmevet of pHeagent composition

. The reagent conposition nay be a
& Hﬁnﬁ%%ogf any one of the first to the third

as pect(g) adiing a subgate ot hapuniferaseoenaymy, dndraptienally oofpotors eequired for

N T T

of a I(dgtdéteo‘uagBlOlJlﬂl&leOeﬂceSi&ﬂfe%tamﬂlel nits native form
present 1 nventi ovi

In a fifth ect
ot hodh et et IR LBFREEnis i Torsastied BERTAT &y ugferage that i

JeBo iRanitivd @i ferase in a cell or sanple of cells,
t he net hod conpri si ng: (a) lysing the cell or cells;

(b) Coﬂfefi‘éégbﬁtgsohﬁé‘sufbﬁlda Y s@a"&e? eff) sﬁtfhftﬁéttste @fagtagdr (b) may be

amount of a reagent CO ositiron co rISI ng a _
qepingdidn ageingles Bt mcertayt embedimends, ft merﬁrmmn@smoammpnses the

908K SIA L BT, BT SR gE B
QE?TBF?“%%@EF ﬁ%&ﬂ&e@%ﬁ@@%?@%ﬁ‘w B 05 bfnb st to tre i

aspectsecreted variant of a luciferase that is secreted
inits native form
In a sixth aspect present invention provides a method for increasing the bioluminescent

signal generated by a luciferase enzyme, the method comprising contacting the luciferase with an
effective amount of a reagent composition that provides an environment that enables or promotes
conversion of the luciferase into an active state or conformation such as a suitable redox
environment. Typically, the reagent composition comprises one or more of a bromide salt, a non-
ionic detergent at a concentration of less than 1%, a divalent metal chelator, preferably at a
concentration of at least 1mM, at least one oxidising agent or combination of oxidising and
reducing agents, and a pH of above about 8.

In a seventh aspect the present invention provides a method for increasing the
bioluminescent signal generated by a luciferase enzyme, the method comprising contacting the
luciferase with an effective amount of one or more divalent metal chelators. The divalent metal
chelator may, for example, be selected from EDTA, CDTA and EGTA. In one embodiment, the
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The reagent conposition may conprise a detergent, such
that steps (a) and (b) nmay be conbined in a single

W@ @p/049100 cert ai n enbodi nents, the reagent conPOFAUR@®MN001615

conprises the luciferase substrate such that steps (b)
and (c) may be conbined in a single step. The reagent
conposition may be a conposition of any one of the
first to the third aspects. In a sixth aspect present
i nvention provides a nethod for increasing the

bi ol um nescent si gnal generatEB‘by a luciferase
enzyne, the nmethod conprising contacting the
luciferase with an effective anmount of a reagent

IR BT PR B A0, SRR e B PN oy
[Petdevi @baut AtméM and 30aniflanera typieallybetweemsboat 4 it dndlabout 951 .
envi ronnent. Typically, the reagent conposition

conprilfesh eRBthOsspa®l e QreenbirEitids Hdlides & rMEIMIIORE dncreasing the
det ergent at a concentration of less than 1% a
T Wﬂ%ﬁ%“trﬁ&”a‘l gepplaled iy, '“@ﬁ@ﬁ%ﬁ%ﬂ‘? the "é?”&é‘rf@@ﬁ"t’ﬁ"& ¢optpeting the

I0difeRke WRRST ef%?% ﬁ‘%}"ﬁ?ﬁ’c""m’a@ Bnighs! Q{)lééll?@h AORMAM o b d’Ofgld% sl

conbi nat1 on ng and re ng- agents,

of abaye RRAPMNeS the ;.')r@seﬂt o f Q\g ﬁoﬁ@e@ea%etﬁ&eof%ﬁﬁlﬁﬂhe rate of decay

i nvention pro Fdes A et r 1 ncreasin
dfiths! hiokimingscenisignal garaﬂrat@;ébgea icitechsh gnzyneuihe h@ﬂ@d gomprising contacting

L T P e R ———

mowctds?tenmﬂinﬁie?mﬁétﬁé ’@rfiSclhtélf@ gor?er‘mh @ﬂglbzﬂt&ﬁé%{?sA@hﬁldﬁ tive state or
ma or e e, el ecte rom ED an

C@@%ﬁ”a“% SH%@%%‘B%??% QX enviiielial ent et al chel at or is

EDTA, present at a concentratjon of at | east

nmor e pf@\célh’a £ \PighepinRsasnt ag&ﬂalt is 1prelRnagd (iuted ﬁwhaﬁ%rbégmn'“g several

&Mﬂb§ﬁér¥d&%ﬁ‘6€ﬁ'ﬂsﬁ?@m 4 mM and about 15 mM In an
ei ghth aspect the present invention provides a nethod

f or ' r\ﬁ Qi Q%e&thﬁ‘e &‘eé&nte anég\{ﬂﬁg;gsmessé ABRLd &‘?&%@%% ¥ of decay

a luciferase nzynmne, conpri si ng cont
afithe Hidkiminescerd eigual ghnesatedby lutiferase anzymet the fmethod m)rdpﬂsmg contacting

0} B aset R e o AT oo B fiBiehEnbia, g may, for
exbmple,ldbm beig:rtidtw&om gﬂDer ApCDUA cazg al;:?‘eT Al hie diecdmbodin@sic et divalent metal
T A DB et erosntralan At leas DAM, Iafe o BRbla Setgen about 1

ANBHOB0 RV, RoFeRARN} b MERGBb4NM WReIBLM Sthg. T eagent
conp03|t|on provi des an environnent suitable to

facilijhah RO BEREORe ﬁfesérﬁ%vbh%h fp%vﬂ%@a'nmt Rod rédtkihy e rate of
state or conformation, such as a suitable re

asaey efothediefuminescent sngnal generated by a luciferase enzyme, the method comprising
contacting the luciferase with an effective amount of bromide, typically in the form of a bromide

salt.

Typically in accordance with the sixth to the eleventh aspects the luciferase is a
recombinant luciferase that is a non-secreted variant of a luciferase that is secreted in its native

form.

Also provided are methods for reducing the time required to achieve optimal or stable
luciferase activity. Without being limited by any one theory or mode of action, the reduce time
required to achieve optimal or stable luciferase activity may result from, or be associated with,
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Typi cal ly the biolum nescent signal is prol onged
during a phase begi nning several mnutes after

wa@adasiam of substrate. In a tenth aspect the prEPaBE2M07/001615

i nvention provides a nethod of reducing the rate of
decay of the biolum nescent signal generated by a

| uci ferase enzyne, the nmethod conprising contacting
the luciferase with one or nore dival ent netal

chel ators. The dival ent net al chel ator may, for
exanpl e, be selected from EDTA! -CDTA and EGTA. In one
enbodi nent, the divalent netal chelator is EDTA,
present at a concentration of at least 0.1 mM nore

*1¢ r tond: nore . . ,
BRI, Moot saf e apd iPRE S s ety potontl over
élrn%venth aspect the present invention provides a

nmet hod of reducing the rate of decay of the

bi ol unirrmbueéﬁhtaspeo@thalpr@emtem@hm fovidRs lauat frelsase assaying the amount

thod i Sing contacting the
AR Pl 8F Ao e, 4 BLerundltagialeeet one presvicrsmpostion wheren the
teppért adJrhpoSlltldSh proAddse féhﬂfom%erhrsﬁlfﬂb%% Befifate c-'c;b(\%rs?cﬁﬂl ch }ﬁe Iﬁblferase into
accor dan th the sixth to the el eventh aspects
AR BT RER 1"‘@“61 reconmbi nant luciferase that is a
non-secreted variant of a luciferase that is secreted
i n it sThfateagent cempesitian seaypheogicdmposiior aienpods of the first to the third

t t..mal or
SR e e i el B B P RSB RS el varent of a
lariferase éhat i eearstedin itsatve fmact i on, the reduce tinme
required to achieve optimal or stable |uciferase

activil thmgenﬂwpédt tﬁerpmsentgt}vebtﬁ)nmﬂ% akiefdr use m assaying the amount
and/ o
Hels? sEEr S8 s Res, r e R Pomieoduoiony s bichssecibstate

over ttﬂ? n a twel fth aspect the present invention

provi d lHC' I?falsef”?ﬁy Rfs @ pGo @§'§¢Pﬁf@ra§%éhaé%@ﬁpnﬁm¢t@¢ variant of a

lacifeia¢e that i9Becretbdlifité R4S Brmt he kit conprising at | east
one reagent conposition wherein the r eagent

conposjt éc@&dﬁc@VWIEﬂmeﬁn)ﬁB?t—? rbz 'tﬁﬁp %Hbtg ! e‘?nﬁoﬁlmenks the reagent

facilitate conversion o nto an ac
sRpElarenaydHIther isemprise o rﬂntlwarpbsmtlomﬂy rtigsy cdmpoaition further comprises

SERRRRES: o, BN Te e Ofeiokd Sl nant
FlEE Lt S ——

composition may be in the form of a buffer for lysing cells comprising the luciferase. Accordingly,

the lysis buffer may further comprise additional components such as, for example, glycerol and
protease inhibitors. The buffering agent may, for example, be Tris, Hepes or a phosphate buffer.
The lysis buffer may be in the form of a combined cell lysis/uciferase assay buffer and
accordingly, the composition may further comprise a luciferase substrate such as colenterazine.

Typically, in accordance with the above aspects and embodiments, the luciferase is
expressed from a reporter gene and the amount or activity of luciferase is determined as part of a
reporter gene assay. The reporter gene assay may be part of a multiple luciferase assay.

The invention also relates to a reagent composition for use in determining the amount
and/or activity of luciferase in a sample, wherein in the presence of the luciferase, the reagent
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In a thirteenth aspect the present invention provides
a kit for use in assaying the anobunt and/or activity

wo@tooa/okuet f erase, the kit conprising brom de | POFAHRM7/01615

| uci ferase substrate. The luciferase may be a
reconbi nant luciferase that is a non-secreted vari ant
of aiuciferase that is secreted in its native form
In accordance with any one of the above aspects or
enbodi nents, the reagent conposition may further
conprise an antioxidant. Optié&hally the conposition
further conprises BSA, protease inhibitors, glycerol
urea or a luciferase substrate. In accordance with any
ne of the.above aspect nts. the reagen .
EBhaSl Mooy SBRPRE BB TR SHEIEFED e o TRy ERgse o an
afild sate engonfosmatignt he | uci ferase. Accordingly, the
lysis buffer may further conprise additiona

CoNPOITRRtigcifekied mas be b dcommBmiRifereisel CRYeQbcoRbthatSife@SEmay be a
inhibitors. The buffering agent may, for exanple, be

Rentsscreied s obe '“8'@)4‘?@4%&%”9@9 fnelfs natilgdormy si s buf f er

may be in the formof a conmbined cell lysis/luciferase

assay H\§freagentennpesiias aanepyide @ Frslox emyyement swtapigyio facilitate folding

(.f)fu{hE hﬁ&fefé@émﬁtbsﬁ\ %ctkv@cu?oh%?rﬁét%nsu?ﬁé i @nts o@ﬁon may provide an
enterazine. Typically, 1 n accordan the above

eyjerotest shitkbiento daaitibate sd;saggfegatmm‘fethasleclfemscexmnd/es separation from

FEPIE GBSl ERRALE SRR 55 bt 1o gl svscn

refoitling of t(he uciferpsrinte an gevesiaesay may be part of a
mul tiple luciferase assay. The invention also rel ates

to a V'B,@@@lptth@ enposhént prpvided byse reage@kectoﬁlbmlﬁvnrfﬂsdftdf& a more rapid
anmount and/or activity of | ucl ferase in

GRRYETIPMOf; npﬁc{nﬁae!u%fp@gg;pc@ aetive gpaformlion af g@gtlont q{énamtenance of a more

SORORRIRRITIORS Akdrbvély 9r‘4¢ Q&ﬁtloﬁr‘thg&wr&ﬂﬁ‘éﬁ? Y éhHah%b(h@ o@e‘?all activity

facilitate conversion o luciferase into an ac

oftlegiferags incosanemierhy inereasinthihe | preportien abbcifesase Heat adopts the most active
a I

SRR bri I B35t D GEPTRL Doy A 60 3FaBnce o -

state pldoastantractivitp ofrthé luvierdse imthe Sdmple eragdutt thadlrr];cwakeh fa@rrthe sample to

na rovide a r orrent sui e.t',a'lta

P He® of Cnntehiaatity SFUe LORTRS. i MU ediavl hiisoBiits the time

{Ake foramdI8ctera66 MRS Sdmphito Fatith RS Axtiiem aéhvﬂy‘V' r on rrent

suitable to facilitate disaggregation of" the

| uci f efrases gé&ﬁp&lﬁ&ﬁﬁ]?}f t&fip rfsé QRlittRFiSric 8( ) FB?éféFaSly RSnon-ionic,
and/ or unfo d|n uci ferase 1 n suc

m@qnﬁtTaﬁeiemgmmferabléfa@aor inalgcapeentraiéon| Qfd@&seth@ig@OUhﬂ% In one
Hbodiffeht e Stdent may be present at a concentration of between about 0.05% and about
0.2% when first contacted with the sample or cell. The detergent may be selected from, for
example, Triton X-100, NP101 or NP40. In a particular embodiment the detergent is NP40.

Alternatively or in addition, the reagent compaosition may comprise at least one suitable
oxidising agent or a combination of oxidising and reducing agents. The agent(s) may comprise a
thiol group. Typically the agent(s) results in oxidation of the luciferase thereby facilitating the
adoption of an active conformation by the luciferase. In a particular embodiment, the composition

comprises a redox buffer combination such as a mixture of oxidised and reduced glutathione.

Alternatively or in addition, the reagent composition may have a pH of above about 8,
typically between about 8 and about 9, or more typically between about 8.4 and 8.8.
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Typically the environnment provided by the reagent
conposition facilitates a nore rapid conversion of

WO pasio1e0 | uci ferase to an acti ve conf or mat i onPGI/AU2007/001615

adoption or mai ntenance of a nore active confornation.
Alternatively or in addition, the environnment may

enhance the overall activity of luciferase in a sanple

by increasing the proportion of luciferase that adopts

the nost active conformation. Alternatively or in

addition, the environment mayl¥acilitate the

mai nt enance of a state of constant activity of the
luciferase in the sanple or reduce the tinme taken for

the s le to reach.a of constant acti it% of .
the lu ef’%&%com?% 'O@a{F‘?Y;aF[ g‘ﬁﬁ CeMRISe 9% PV %9‘3 rs such as divalent

m&dltbhblaﬁrst hlfhetdhélﬁtoi ﬁi&? Horfe%mplB ebé éé%bfeﬁ FRMEEDTA, IODFA and EGTA. In
reach maxi mum act The reagent

Qj‘@@@gdlmprgnthﬁﬁ?}hel@@ﬁﬁrﬁ@r@ 3 ypically ﬁ@rqw@mo&ls(pfesp@jraéa concentration of at
[
BaE AR kRl Mehioon SBAEt AW ang JUNE 0B GRE bBtween about
mboand abahb reMbodi ment, the detergent nmay be present at
a concentration of between about 0.05% and about 0.2%
when fTheseagenimo&moséﬁbn\mayHurtﬁeeccsmipe brouidecaaiohs gémazally in the form of
t ent fro for exa Triton
ST sr Wi B oo ARVt fon PR, GO . potassium
tﬂ‘&huﬁé Qterubldlum bhdAdd. TAbicalyiat bromidy alﬂdSn us Predsifiat & @dhcedtrfag?n of at least
rea nt conposition may conprjse ast one suitable
Mrﬂf”%{éﬁbfﬁet"&ﬁe”@b@%ml\ﬁaﬁq %SPHU -di si ng and
reduc:| ng agents. The agen conprise a thio
group. h?y‘BYQE'HW 9'59 Hé'a%etﬁt?( §)eth°€sfefl @igternﬁnngg({cf@agmwt &F activity of
lhdtrase izl saiBecnt ﬁ%fhégzorﬁ@@anp' tating the adoption of an
active confornmation uci ferase. In a particular _
enbodi (aiemubaimgethe:aamni@w&h ameftastiyerdnnest of arreagext tanfpbetion according
@)&ﬁﬁc}l on such as a m xture of oxidised and reduced
él ut One. Alternativel y or in addition, the reagent
conposgb) adding theyludiferase subptthtgfandibove about 8, typically

bet wee 8 and about 9, or nore typically between
about ( g)‘%%é{fﬂﬂ biolningscencs B% S posi ti on may furt her

conpri e e or e chel ators such as dlvalent

chel at E‘ﬁé?’%@bﬁseﬁdﬁ’/ ther rgpgeBL samasition,af sfgn ggtoé&‘ a second
T

chelaéalltt%?r %tgﬁ@é%l%‘@orﬁﬁi’é@l ly the c‘ﬁdglha%?gmmgb%ggﬁ actnwty of the

luciferspe stehr ast Cofh AJP a@d nnaga@aiun@ ThenpH efdhe sgooed eaagent 9omp081tlon may

T S Bt oyl BBl e+ cagint compositi on

may further conprise brom de anions, generally in the

formof at | east Béw’ﬂﬁgﬁ%ﬁag%ﬁ@@ de salt

may be, for exanp sodi u rom Si um
Embodiments of the present invention will now be described, by way of example only, with
reference to the accompanying drawings.
Fig. 1. shows the effect of bromide ions on the activity of secreted Gaussia luciferase
expressed in Hela cells.
Fig. 2. shows the effect of NaBr on the activity of non-secreted Gaussia luciferase
expressed in Hela cells. The effect NaBr in the lysis buffer is compared to having NaBr in the

assay buffer.
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brom de or rubidiumbromde. Typically the brom de
anion is present at a concentration of at |east about

wa2eoklo4gener al | y between about 1 nM and about BODADR07/001615

The invention also relates to a nethod for determ ning

the anmbunt or activity of luciferase in a sanple, the

nmet hod conprising: (a) incubating the sanple with an

ef fective anount of a reagent conposition according to

the invention; (b) adding the |uciferase substrate;

and (c) detecting biolum nestthee in the sanpl e, The

substrate nmay be present in the reagent conposition of

step (a) or in a second conposition, optionally also

conprkigi h gh@m‘ the effect ofibeaide ipuis drononkieoletedi Gaarsuizintiferase activity for a
uci f erase, such as CoA, ATP and

acti of .the
o §?rl/?ﬁ?tra¥'ﬂré9°;§ OBY9e{¥ second reagent conposition

may bﬁge OWNsttﬁ@éﬁebm b%ldﬁ arfdrtﬂloﬁbé %ﬁs §PRBHOsEClete Metridia luciferase
Bri ef scription of the Drawi n nbodi nents of the

ity dorta ram@ﬁmn@entwwns ofigramide amrgédqndwﬁ, by way of

i e Ao S Sl BR8P ok MRt RERPREA B bor or essay

buffer erc thevadtivityodf reeseeéted Gaaskisiuaifidrasei dndrraageautpd st luciferase
in HeLa cells, Fig. 2. shows the effect of NaBr on the

QS%dt'Q/H%LfaW&% secreted Gaussia |uciferase expressed

in He,l_-ig dﬁeéﬂoﬁlsvtﬂ_@%ﬁﬁagf%loh?@im bdled 'ibegét%ﬁ?é ?orgéﬁgén%[opg' mon-secreted

conpar to ha n t he assay
émluclf&fawfa‘c&miywcbmsditrom de i ons on non-secreted

Gaussi. f
conchB LT BKE R akaRr Vigh EDEA g ORER s e avrde easurin

Rin-dRret Gausndudielas bd@yl ons on non-secreted Metridia
luciferase activity for "a range of concentrations of

br omi kigs.BddendBBshpd dhei effact oFEGEA agassenian@Bof shianteations as a chelator
GRS Bl SRR UDl i Ty of ‘mon-seereted
GaussFig. B.usholve rsassnpfisbnneMhs s tof EDVIAL dnddEGTA as chelators on non-
| uci ferase expressed in HeLa cells.
secreted Gaussia luci%rase activity.

Figs. 10A and 10B show a comparison of the effect of EDTA, CDTA and EGTA as
chelators on non-secreted Metridia luciferase activity.

Figs. 11A and 11B show the effect of EDTA as a chelator across a range of
concentrations on secreted Gaussia luciferase and secreted Metridia luciferase activity.

Fig .12. shows the effect of EDTA across a range of concentrations on Firefly and Renilla
luciferases.

Figs. 13A, 13B and 13C show the effect of various detergents on non-secreted Gaussia
luciferase activity.

Figs. 14A and 14B show the effect of various detergents on non-secreted Gaussia
luciferase and non-secreted Metridia luciferase activity

Figs. 15A and 15B show the effect of various detergents on secreted Gaussia luciferase
activity and secreted Metridia luciferase activity.

Figs. 16A and 16B show the effect of detergent concentration on non-secreted Gaussia

luciferase activity.
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Fig. 6. shows the effect of anions conpared to cations
for enhanci ng non-secreted Gaussia |luciferase activity

wowdak/osabd . Fig. 7. shows the effect of NaBr wW¢TAERIDA001615

for reducing lysis tinmes prior to measuring
non-secreted Gaussia luciferase activity. Figs. 8A and
8B show the effect of EDTA across a range of
concentrations as a chelator on non-secreted Gaussi a
luciferase activity. Fig. 9. shows a conparison of the
effect of EDTA and EGTA as chdPat ors on nonsecr et ed
Gaussia luciferase activity. Figs. 10A and 10B show a
conpari son of the effect of EDTAL CDTA and EGTA as

chel affig. st7oshoventhe eefieett efdddiryernt dioacehtiatiof enasareted and non-secreted
}Ct i vilt%/f Fi %‘ﬁ 11A and 11B show the effect of EDTA as

U "WT'8eS 8 ¥Ys a range of concentrations on
secr efFpd. (BMSBBA18CIGhA T8BSF0R TR SEEM Gt Ioh Hof- :
| uci feggse activity. Fig . 12. sh%rﬁgt ?h@g%gw{gﬁsgﬁiﬂi Gaussia
Yicifesase agtvithinge of concentrations on Firefly and

Reni | | ci Ser 1 9S, 13A 13 d 13C show th
effectFR"c')%I y‘vgﬁ%ﬁgggg?cépggﬂtog N3Py SER @‘gg"éi’*‘é{a H‘”%‘%éﬂ non-secreted
Metridfaduciiereseogetivityl ty. Figs. 14A and 14B show the effect

of varjous detergents on non-secreted Gaussia

| uci f El%a4E Shews the Atfeshefiidistag weents efivarioussprasntzatiens and ratios on non-

a&drdid Eé’us.ﬁb%ﬁerés@%c@@g 15B show the effect of various

detergents on secre Gaussia luciferase activity and
secr eFigd2vshowsthaeffactoffozidsing agettd ativhnious cbrentralions @@datios on non-

16B éclg w the effect .(%f det ergent concentration on
A @?@f’@@ﬁ%ﬁ@?fﬁ" Yuci ferase activity.Fig. 17.

h h - t ,
showsFighge ehbiech c&f\péﬁ@&rﬁgﬂggféégfwmsﬁr@edrggﬂs 3R n n-\SﬁC{e;e_zd Gaussia

secreted and non-secrete ase acti
lritpsase apdyoniwpeted Yetravadudfemdsas aadivityt he ef f ect of hi gher

L AR 258 R Y b SRR L e P ancior sy
bufier fremoassecraied GagssiseseREStivity.

Fig. 24. shows the effect of urea at various concentrations on non-secreted Gaussia
luciferase activity.

Fig. 25. shows the effect of combining NaBr, chelating agent, detergent and oxidising
agent on non-secreted Gaussia luciferase activity.

Fig. 26. shows the effect of combining NaCl or NaBr, chelating agent, detergent and
oxidising agent on non-secreted Metridia luciferase activity.

Figs. 27A and 27B show a comparison of commercially available assay kits with a
reagent composition according to an embodiment of the present invention with respect to on non-
secreted Gaussia or Renilla.luciferases.

Fig. 28 shows a comparison of commercially available assay kits with a reagent
composition according to an embodiment of the present invention with respect to sensitivity.

Figs. 29A and 29B show a comparison of commercially available assay kits with a
reagent composition according to an embodiment of the present invention with respect to
prolonged glow.



10

15

20

25

Metridia luciferase activity. Fig. 20. shows the
ef fect of oxidising agents at various concentrations

w@r@sHnalis®s on nonsecreted Gaussia | uciferase BCI/AVRM0Y/001615

Fig. 21. shows the effect of oxidising agents at

various concentrations and rati os on nonsecreted

Gaussia luciferase activity. Fig. 22. shows a

conmpari son of the effect of oxidising agents on
non-secreted CGaussia |luciferase and non-secreted

Metridia luciferase activity.l%Figs. 23A and 23B show

the effect of oxidising agents in either lysis buffer

and/ or assay buffer on non-secreted Gaussia |uciferase

act i VHigs/.30Ri and 38B shdwpasconiperiseh faf cbmoteraiatle avaiable assayuldts with a

BRI, PagpOstin 20BN Rode ARRIGRTGE: r PEHIbTPGT N, fespect (0

s%ﬁgfﬁ ér{bgef@%%ggsis L er gent and oxi di sing agent on
non- secrete ussia luciferase activity. Fig. 26.

shows the effect of conbining NaCl or NaBr, chelating
agent, detergen IdiSil ecreted
Detdited pe%b?l;)%'rfgﬂﬁe Riven#ions

Metridia luciferase acti s. 2/A and 27B show a

ComPa TRl vfe SHERAEE b BYAUAAOWRGRRAGH, dtless 1 dofteRt requires

reagent ¢ ositi'on accor 0O an e di ment
qireasiest the moeth t'doomprise’ t andr essiglians suoh @8 "nonprisey’ err edomprising’, will be

' illa. luci . Fi
s sl el 3 s9PCEEH oh pb oLl Biedbis grsteps but no
hea@RBlon 6041 Ot ihGerde 618 6 ghguptodinkigeswbstgpsrent of t he
present invention with respect to sensitivity. Figs.

29A anfhe29RIesheWing ‘40 BRAISeS AsreRfto EdErTB oRd & th Ynore than one (ie., to at
avai | abl e assay kits with a reagent conposition

lsest oe)ioh GetasarainatisalRbischfrihe aticle. Y Waved EXATRIGVAheIpRNt means one
g}éﬁéﬁtgﬁﬁ&g%ngﬁe gét%rg_ng.ed gl ow. Figs. 30A and 30B show

a conmparison of conmercially available assay kits with

a reagﬁ?hse{aoﬁ@?&ﬁiiﬁ !t@ccﬁl‘f&ﬁ%ﬂ%%&%ré\@n efRodieReE eAfyme from one
the present Invention wth respect to sensitivity and
edhfoentionfto | apsther, tihamierm Discitiiates’d et thap theoreagant tchposition enables,
I nXent ion . . . . .
produces, of promotes such conversion. Thus, facilitation of the conversion of luciferase into an
active conformation may be passive or active, and direct or indirect. For example, the reagent
composition may provide a suitable environment in which conversion of the luciferase into an
active conformation may take place. Alternatively, the reagent composition may directly or
indirectly promote or otherwise produce or generate such a conversion. An agent, additive or
component of a reagent that ‘facilitates” conversion of a luciferase enzyme is typically one that
provides for a more efficient conversion relative to a reagent that lacks the agent but is otherwise

identical or substantially equivalent.

As used herein, the term “conversion” refers to the folding, disaggregation, re-folding or
other modification of a luciferase enzyme in achieving an active state or conformation. Further
reference to conversion of a luciferase into an active conformation is to be taken to mean either
the conversion from an inactive state or conformation to an active state or conformation, or the
conversion from a partially active or less active state or conformation to a more active state or
conformation. In this context the term “conformation” refers to the structure (for example tertiary
or quaternary structure) adopted by the enzyme and which correlates with the ability of the
enzyme to catalyse a reaction and generate a bioluminescent signal upon addition of substrate.
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Thr oughout this specification and the clains which
follow, unless the context requires otherw se, the

wowrd/odaenpri se”, and variations such as "conpPCEHaB2000001615

“conprising”, will be understood to inply the

inclusion of a stated integer or step or group of

i ntegers or steps but not the exclusion of any other

i nteger or step or group of integers or steps. The

articles "a" and "an" are used herein to refer to one

or to nore than one (i.e., tolat | east one) of the
grammati cal object of the article. By way of exanple,

"an el ement” neans one el ement or nore than one

ﬁgﬁa\g@@gqag ?c? 16 QI otP ﬁeﬁlgﬁgé% &eoE? nct %Q#U? ?ﬁttheo%bsgﬁc% of substrate. However,
Z niferasaethat dias beeracuoivdrted, to tahmore ective ‘state bt cdnédration 'l capable of

t hgffq{lj{ggﬁoé E’Eﬁ‘%nt cog@ﬁgﬁtgu%@% IS g(g@a |tr]agr Od@ e%{asst in the absence

df%nMﬁéoﬁv&aomﬁhlsuﬁéréa%é@mme@éeho@wan typicallConéRddiBih aoﬂlash reaction,
passive or active, and direct or ‘indirect. For

\@y(g\ﬁ,toesay thiabthe saryersion©b ﬁ]};{ggqr@qed% aﬁa@vp fogpatdea geparate process to the
%}‘ébl&lﬁg’rlt%f ‘é"bYleng%;@B\gcb{y nfo?"@laﬂ'ﬁ CRBYGHGS %We ffeﬁ%aclﬁ mechanism that

ucitrerase lve CO or mat 1I"on
dilectivelp aieduced fhe actimity roéagdmnfezaewpuisequwhtomssymldalrcatatylng actrwty in the

indire onote or otherw se produce or generate

dsfgs%hge&%‘g%\fgﬂési on. An agent, additive or conponent of

a reagent th :'.c nversi on, of. . . . .

e 1 o Rnnestl e eBetai B8 fen A bigmisessoptsiong tensiy

dfnar RicikfdseChednt eamnesd bpmcreééeat bivaitatigeh of g@dpetativelynaignal intensity
ks the f:;Hent b S othe wi se identical or

SBir i 4 Ry i1 abeanpe Ose dEpgeNHFamEpSHOn Aot Bipg prosence of
CORPBNIRR D MR p nBreJrP@mHé?IéttH@tefrrﬁ "‘r‘éldin% rélé §16<%?)P %Ade@ indicate a rate

re-folding or other nodification o [ uci f'erase
driegaieof biolmineeoeniggnah imdiei a@emea@fetherre@g@nf eanposition and/or in the

d:é’sreh&ecffac%@&s?ﬂﬁgftbé’%r‘foﬁ’gxer sion of a luciferase into

active I'S to be taken to nean either

t he Coﬁ{évtfslreg Q%Paﬁg%ﬁ%ﬁ&ﬁ@ tjVv tsﬁg‘[](gersq&w@ @ Jﬁ%ﬁé n-toxic but

sfufﬁomtaammmt bfad Iryagantt ¢ovpositionl bSpfoWdH thvedesﬁmlt €ffeot.  The exact amount
confgrrmtlontoarmre ctive state or co

ti .
BTG 8y i e G5B Orse PO OB et Sieh 55 Bediing ¢f T samele o be

Snlalybeet the Suciiérase @?éﬁﬁ@ Ligedt=Rt ihathyr RS IudeARN S RErcellular or secreted, and
structure) adopted by the enzynme and which correl ates

tm eenstitplionzadithe regoet ot seapesitiopriised. o Thst isyros pessibisalotspesify an exact
i t 1
TRIRCARARE Rt 7 S0 L e P9l may bo

detarinined asenedderdinanytskib indhue art mrlgimelya@ﬂiememerhﬁerﬂatbsx rate.
However, a luciferase that has been converted to a
nor e akst used kdreih eéhe termoinbosevpdtied hicifdrade” eeana @ahicierask that is not

exported or secreted from a cell into the extracellular environment. Thus “non-secreted” includes
a luciferase retained in the cell in any form, and thus the luciferase may be cytoplasmic or
membrane-associated. Typically, although not exclusively, where a luciferase is referred to herein
as being a "non-secreted” form of a luciferase that is secreted in its native form, this secretion and
absence of secretion refers to eukaryotic cells.

As used herein with reference fo luciferase enzymes, the term “substrate’ means the

substrate molecule upon which the luciferase acts, excluding any additional cofactors that may be
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generating nore | um nescence once the substrate is
added than woul d be possible in the absence of such

waeomgordas®dn. This increased | um nescence woul dPCT/AU2007/001615

typically be evident in a flash reaction, which is to

say that the conversion of a luciferase to an active

format is a separate process to the enabl ement of a

prol onged gl ow by, for exanple, blocking a negative

feedback mechanismthat effectively reduces the

activity of the luciferase subdSequent to its initial

cat al yti c activity in the presence of substrate. The

term "enhanced" as used herein in t he context of the

ka glrt]ﬁg]etgeércfeﬂ{rl{{:e?jggp%]dlngd)gr}, @iﬁ 3 ﬁeclsgb%trré?}e andlor Catalysis. For

qumme t @tifevask ycatalysgd aleadtiohs medyt Yequied ajri Mehefitofrbatofactors such as
achi eved of the reagent conposition

ARG oR pid BB SBRRET b ol dresmHigIer s syeh afactors are ot
adrisidefed b IfAN Within hE |cdRr dPihd @%@ﬁ)@st¥ ne Li%lfe‘ijéas%aléubs‘ra?es" include for

used to indicate a rate of deca um nesce

gxamela Dilypifenineansioenslenteragine.t Irer mwme&MGQGBerdrapphcatlon the term
] he

@urt%émf réf%}g ‘éd“tﬁﬁ§¥t§|§%{8t@‘iﬁg8€er|rﬁar&qg}%ﬁglbéqegQN@W Seulds ‘2% substrates for

luqf,qr@s@@gerwd fiom, fonaxamaia,rﬁareg)pmrmnh aficefly, tigk beailb$ areii reitdad worms.

03|t on to provide the desired .
?ﬁ%’ Eért]r{w Il%’cﬁ‘%rﬂ\ éo%%gn%ngP Pegie pt@@mﬁ%p which, &ﬁpl@'ﬁ%’ﬁ% éjg{grqng luciferase
suisteatel effieetibyadisincticRes oflgcifsdsdysash ds*ﬂfbs@ abiefreh Rfeﬁlﬁ‘a Gauss:a and
to b analyzed the luciferase enzyne used

%@ﬁ ‘Fum ferase is intracellular or secret ed

f th t osi tion
ased. | fgis’c‘%%édt S T s A A ———
mbed‘v@& luc¥ePas® r syst@ﬁl‘é’%}ér%nstréﬁ?\haﬁt&yahg gﬁﬁéﬁc&oaﬁ@gﬂ %&ngth (stronger

ppropriate "effective anou etermn
E e pheseralfedugedl retkiof luminescdnt signa dacsayr(g maond ytabsle Lgtowrmase) reduced

A Bk BRALRAse timd ot Yo B8t et 208, B g over time
Sunbrsystends fi rrcbarppbcahm ih anyltuolfetratse bagdd ragaibh Whée it is desirable to determine
non- i ncl udes _a |l uciferase

T RN RE e LA Ror |a°fi"’H>§§fC§7 %F?S‘ea%ym?rugort #r@mple, compositions in

doderdaee aae enm;dim@nt@ ¥t 00 lneitbs at‘érpaﬂﬁm\kﬁﬁﬁ rfaﬁe%ﬁfsﬁélf Gpplicable for
T% pi cal |y, although not exclusivel
c

'Pf@ﬁb}@@lon swithegedie r regorted aasﬁyew.stei-m, insiudigg dhose utmsmg destabilizing

" elEESRHs8S ér‘év«?é QFa'ﬁ?dc}%sp%nel.eLfﬁ ééc@@@?}o@w&%ﬁ&ﬁ%@rﬁ@@ﬁ ta58ton, reagent

inits nati I'S secre _
coEppsitiang rof ﬂ‘@f|Ee\r&et|ctnoalsmfmirgpplloatrom|eldtfmr adsay uystemb ahekin the amount

| erase_enz s, the term
%fg}ggg% f F%ﬁ{ gﬁ%O{eh@cherase enzymesy are 1o be getermmed. For example, the
luciferase may be used as a reporter in an immunoassay or nucleic acid hybridisation assay and
thus may be linked to, for example, an antibody or nucleic acid probe. Thus the luciferase may be
a reporter or detectable label.

As disclosed and exemplified herein the inventors have elucidated unique properties of
a particular class of Iuciferase enzyme; those that are secreted in their native state. The
performance of such luciferases in luciferase assays can be substantially improved by using the
reagent compositions and methods of the present invention. Furthermore, the inventors have
discovered that when such luciferases are modified so as to prevent secretion and provide
intracellular expression in target cells, the activity of the modified luciferase is markedly reduced,
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substrate nol ecul e upon which the luciferase acts,
excl udi ng any additional cofactors that nay

whemsnefisei al to, or required for, binding of PEIEAU2007/001615

| uciferase to the substrate and/or catal ysis. For
exanpl e, luciferase catal ysed reactions may require or
benefit from cofactors such as magnesi um CoA and ATP,
however in the context of the present invention such
cofactors are not considered to fall within the scope
of the term"substrate". Lucii®rase "substrates"

i nclude for exanple D-luciferin and coel ent erazi ne.

For t he purposes of the present application the term

‘luci feri. 0.t he substrate ciferin,and .
Pl L0 EEV TR o o S eomaatons pud el o B Wenton. In s
lcdmaxf eicapftofkerTavy @éhvelopedrinethods MasRjeRt copbsipt EaRerfb®ithe use of

|refI , click beetles and _railroad wornms. The term

Wiiferase proeisse anoded Bdcaipkelducirasesrialisad reagionghi ch
represents a different luciferase substrate utilized
by a distdisplesedchesels ther invendors dyayss discavigtedl that wiasis@ normally secreted

ﬂ&fe'ra‘é? % rfh&%&i 'ﬁ?rrh'lt a'g@l’éll p%g)?e%bﬁn Qﬁ’tﬁe}\ﬁ?ésééodlb Qe so{gch as eukaryotic cells,

nven
tﬂe\aeﬂvw)pefdhe ma@&dtluan‘enap@mtmn tha $veeredl® lsuaugstamrpllycmmnted Following lysis

S ool AR R B PR R AR b e Sy 3. i poses

4 aaftu)llﬁuf df pr@blemthfor |themse®gelﬁﬂgmcmlﬂgd1 Ricifelgseayh lg?femsé @ssays and in effect

stabl e glo ase) , reduce sis_tine and/or ass

lgqsngreveg%g %\Iﬁg @%fuétc%mpriculag,sa n. eﬁé@ﬁerﬂ’%d Mgl t‘M'FY causes a

l@@ﬁ&ibﬂ inétiloltﬂfﬁ@éscéﬂt g@nal %ﬁthsl%h%cﬁbdl% ?rﬁéﬁ (bfcHtd QJHIrigrbubstrate to
| uci f erase-baséd reacCtion where it Is eS|ra

Iﬁ@m@rthﬁ FRECEN) givxide ispPe timproamsnhio Signd elrengtt buiialsp l@fgthen the time

Q@roelpgé; r@ﬂlé‘l@ ?‘ﬁ ﬁ&%% "gowé:\% th@ﬁa?é%?%?nveﬁtﬂ%ﬁé Hl's@d@éreh that even using

peg thewatiar fnges, thatacidy oktke Imogifieclugiferasp pbitinadd ®© uﬂcmase;%ch that the

ol e, B it SR G B e TRA s NERR activly igased as 2
meas@reooflm@amownapi IdcifeR8O Prosdn praserelth the eample shuhgthatsu igMakessary for
ength. In addition, reagent conp &?ltlons of the

'? SATP!B o sendan the ﬁamﬁﬁﬁfm \© B9 Wk of Iciisrase mrofeiy a loweer e case of
ﬁﬁggﬁ RodTicH MRifGERY Me 1B8Er %fabrglgto'f ¥k tc¥lﬂ§§at%r\)ﬁth%sdé9tr t& luICIferase activity

ferase enzynes are to det er For exanpl e
preventsuthis; ethereley reagertng the eassays lraacccms@iert Whefeas ome luciferases show

JETRASanRATY ot T Bl s S (8 ol Rbre SR ARG 18 Pibeified forme of

mrmmhlqi secrated duciferadee shainasbstahial inumaé&msﬂmmyept&eﬂmg an entirely new

@ﬁﬁqeehvé%orﬂé Sith Poed i0Brmoen e R gRae iavaareo.

enzymeAS ARBSH i S8 BIER oL HreSHE: PV Deves Chte st tme
id&fified components, additives or agents that when contacted with a cell lysate substantially
improve the rate and efficiency at which the modified form of a normally secreted luciferase
regains its activity or enzymatic potential. As identified herein and in accordance with particular
embodiments of the invention, examples of such components include chelators, bromide ions,
buffers with relatively high pH (e.g. above 8) and oxidising agents and/or a redox buffer. In the
presence of such agents the luciferase achieves a high level of activity quickly and thereafter
maintains a constant activity. This provides numerous benefits including shorter assay time
(reduced time required in lysis buffer), higher sensitivity (greater maximal signal) and improved
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performance of such luciferases in luciferase assays
can be substantially inproved by using the reagent

W@ oimpo%4166 ons and net hods of the present i nvent@€DAD2007/001615

Furthernore, the inventors have discovered that when
such luciferases are nodified so as to prevent
secretion and provide intracellular expression in
target cells, the activity of the nodified |uciferase
is markedly reduced, but can be quickly recovered by
usi ng reagent conpositions an) et hods of the
invention. In this context, the inventors have
developed met hods and reagent conpositions that enable

PAfd; GoBe FiciopErRaEol hoabear Fariie fogagble Giidons in effcency o
déhﬁé?él&ﬁt@@cﬂ%mum the inventors have di scovered that

when a normal |y secreted luciferase is nodified for

i ntraqek bidb SRowhRfefSHAa: Aty %t‘l%nf‘é‘r"a%@éjthtatrhr&ﬁérhél ey%é@r*éted whether
as eukaryotic cells, the act|V|ty of

aXpieBgesrim Yl waliveisacrelable stajesorgeqdified ifas !@@b@iml@hexwﬁssnyn is increased in
tﬁee &8s #%%rh&%/‘foﬁkgay{dyd%}:éas%ﬁ i f€ r%?én'cé ofde%b‘?q@?t | Vi ty

I NS recov ove al be

very Sl BoRE5 e PRSI 00 '@?@e&%&@%ﬂ uoferase-

catatysed reattionst lm@ammlﬁyamtjedosdgmereimutbmséenlfound that using reagent
t T n t ac
cOAeHons 3t b e, Vol HoB P neSaal Foid Srsietat skt fow seconds

fOIRWEIG radHifishud 8tids@ate tcarn@eccmpled wrth ) QrOMQéMe@U@BFeW%lﬁ@cent signal
|n|t|ate t he react |on) rovi de sone rovenent to

(89-¢aiiad QQWr EagiaR) tgmxaatpe@t leeﬁgabwéﬂomwt%aﬁ@ ingaiion. r ing dis “glow”
%ﬂ&@ﬁ@t.ﬁngg{rﬁgﬁédmww % v.Pr esent inventors have

I scovered t ven usi ngy g i ncubation tines, the

act i V'édﬁtp%erﬁ%@f rﬁgqg E h&ﬁlpolstdfiﬁsf §'tfe ?nv&rglgt(\: '(\)Jﬁnggsaldng or in combination

i ncrease, suC e entire assa
donigoudes tathe imprdvead kmtidsemetndtebmmndemtts, ids/elehtmettaledwata@rs high pH (at

5L b s 0 BB AR oAb fis chveh 38, 5 BT R s i oniizes
glmatmaﬁeeSR@rgyntchmp@&@hs moemtth@deqmﬁfewu@ atidi®nalddponents as will be
protein. However in

r??fél & t%;aéedrqnﬁg§@n%%q By tgq)se|s i@df'%t;hﬁ@gs t he I ack of

stability of the cell lysates with respect to
| uci feﬁ%@’@”ﬁ&t@ﬂv}ieﬁm pYadusnadifiad eel 't/ﬁ%rbéﬁﬁ? goapadionpgfor example

||3,11@m§ase midB 2GR UhdbrCred WAE rkﬁ/@% 0?95@ Fh’tct/)tfo%étﬁ\?e?‘( ﬁip(?‘étgnal strength

aCtIVIt over tine
wWhen gisediwigh aonqsiified aﬁreeenalet G\aU&sxp) qQr Metec!:armtdrased cénaparesl tofthe same

RS o PSRRI S HBRRRL Plo, Toe ve

demoatdtratidnothbiethe high ciymel $tfen§hl©h ansectefet aﬂ:xférasa é@r {5 enbired with the
t 9, be successf ul I

e Ited,
AR APPSO RBIS 0 2 SeReBPE Ao GTSe e fogm qfr modife
lrfttabéIﬁJlaF foffR of Qﬁéﬁz}lrﬁé @chﬁ; @%@&B@B 'frﬁm HRECEH il SRR foRd) eWFttﬁ)ut wishing
when cont ac a cell lysate substanti al
to be bound by theory, these data suggest that the high signal strength of secreted luciferases is
not entirely dependent on their secreted state nor is it due simply to accumulation of high
luciferase protein levels in the cell culture medium. Rather, the high signal strength appears to be
at least partially due to an inherent ability of these enzymes to efficiently catalyse a rapid oxidation

of substrate under appropriate conditions.
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i mprove the rate and efficiency at which the nodified
formof a normally secreted luciferase regains its

W@eaosWidigo or enzynmatic potential. As identifi eRChrauiomo01615s

and in accordance wth particular enbodinents of the
i nvention, exanples of such conponents include

chel ators, bromde ions, buffers with relatively high
pH (e.g. above 8) and oxidising agents and/or a redox
buffer. In the presence of suych agents the |uciferase
achi eves a high | evel of actﬁﬁ1ty qui ckly and
thereafter nmaintains a constant activity. This

provi des nunerous benefits including shorter assay

time ééaggrﬁc&?ngbg@e:ﬁqmbrﬁ%ehf“ﬂv@éﬁ‘osﬁ ﬁb\fléeemgh thbl@hiREscent signal

sensi
stremgtio wed! prongeaicdurdtison deuabtingds @ redyseth daéenof @ﬁ@ay yo§ bigluminggcent signal

\@@ﬁ\pgﬁer%wﬁbprg%hx,gvaf %ti]ea%o'm%ﬁ?lthng g\w\éﬁ %"E%wﬁ tfgéer téound by theory, it

i§ Batsidbreg tia rdageritompositidad é@brﬂiﬂg?eo thbddirants ofdheriabdnyion may provide
secreted, whether expressed eir patjve

QRN AHRDIA 1PN Ao HiE G BIRPS, TR agiariye st YC?'@Ofmat'O" into an

: éé:g\?er s doﬁ‘forﬁ'rﬁé@ ol R BRGOTn BinifinatRdni MAScarifise a change in protein

creased 1 n presence of det ergent . Rea ent
foldinp @sd/en axehangsf intredox stateses ihe lHoioERe i RiHther & C@@fom-?a?r&/@!wnge may

Fgg{b? Cﬁﬁ? ;%at'loﬂ%ékﬁé ﬁlsrﬁ&gtdﬁb%ﬁiﬁéjbf o%@gkl 'l cifdr&se e protejn. A change in

'S¢ een
dtitator phfognatiem@e rat lucitengse sénzjroe snayf be Idesnrled\mneqwnd ivér yumber of

aBEeSt.of M OURRGEcli bt st/ ebesiby WEReyhy af fh pactve o

Wirfdly RadtivebRGE th SRR HekARIsEh® lutiferate nesy be atmesifigd adn- secreted form of
(so-called "glow' reacti on) for exanple at | east about
bleﬁT%Qﬁ’@é'Séﬁ@@Pd indfs NAYEIf¥MN. During this "glow' period

the signal strength declines only v

Comonkrs stkosgn 1o6aA GSTIEGSUNE Ob ey RESTISH, Giiaes at least one
W&hﬁi@ aﬁ\éﬁ’ Eresaﬂ (o é}aﬁi d(;hﬁﬁ Br%Fth% téési*ah’\tb‘?orﬁlee &ﬂ@mdlum bromide. The

nprove netics | rom salts, dival ent
mtaitrammebfabmmsie wltgmapbb(l&tweeeae@putabanm adogbodi §HeMM. In one

St o OalRBRkSrs BBl T3 Y A Sbol 4R, STbcaty e
brﬁmlduféﬁnorﬂ Ws@h‘ﬁata@dmdehmaﬂ\ ofcab fepstrabodts rald, 2inML 5 b, 10 mM, 20 mMM,

FintindS bk 100G e A0 B0 ot EVnson s S Fabb

cell sis buffer conpositions, f I
a br onaxdgag,e@t porapf&;tlgr;m of é@@@tp@g%ysg%eapn %Saelpé}blﬂglc dre%rgent at a

9&%&3@& SRls¥ i3 o 2?0” athe Sbfi-RARdBte Yqéﬁﬂnéﬂﬁ@éjpr%énhat% concentration

ied 1 ntracel Gaussi a or | uci f erase,
oblegmthent aboutthide,sAA%, D3, 0ea dk150s 66 0ife: h Aciergnst émqswon of the

{%&%tllpr‘? E'@? cgerﬁ&rfse b Reri R Gen? S R¥mb SABEREnts, I pattidufar in the case

of reactions and assays utilising Gaussia and Metridia luciferases which are inhibited by detergent
in a dose dependent manner, it is desirable to employ the minimum concentration of detergent
required to achieve cell lysis. Accordingly, in one embodiment the suitable concentration of
detergent is between about 0.05% and about 0.1%. The non-ionic detergent may be selected
from, for example, Triton X-100, NP101 or NP40. In a particular embodiment the detergent ie
NP40. The zwitterionic detergent may be CHAPS.

However those skilled in the art will readily appreciate that where cell lysis is required or
desired in order to practice an embodiment of the invention, cells may be lysed by any one or a
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denonstration that the high signal strength of a
secreted luciferase can be conbined with the rapid

w0 e@posde0 dynam cs of a destabilized intracel | BEEAU2007/001615

luciferase in the formof a nodified intracellul ar
formof an enzynme which is secreted fromthe cell in
its native form Wthout wi shing to be bound by
theory, these data suggest that the high signa
strength of secreted luciferases is not entirely
dependent on their secreted s#%te nor is it due si nply
to accunul ation of high luciferase protein levels in
the cell culture nedium Rather, the high signa

r}s’ug{pgf gftr#chgﬁﬁ ear@ ktggwr? ﬁe@eea @%%gﬁ 0 ' W’a&x ﬁ? |tn§} rgguire the use of

A @dnyss Butaath@rwel@llyﬁs( hepbé dehue%d By s tearhste, lsﬁrﬂ@emon osmotlc pressure or
%F&ro priate condjtions. Reagent conpositions of

PBYRical MossHEe: d HU?pEeBQ‘?”B@”FHOQ'HO'ElaBF’ Mmethedseldhe mgqngq{bqare not limited
tétaﬁ)emrj?m@mgr rﬁééﬁ% Qngﬁe%lglur ation (equating to a reduced

rate of decay) of biol'um nescent signal when conpared

Wi th %‘Fe%ﬁgﬁtl)éémﬂsﬂlohfﬂ?ltf% hEhRG hwta}' @Q\?e g WHEIOH o aQ’J(Bhf‘@ typically

to be y, It 1s considered that reag
texbwgeo sboitdnandzabodridi bejwean abobioiianteatost Gfor betweemamnt 8 érand about

L AR PR TR ER v AT

an ac tate qr c ormalon The .ch e.in

cont o RAEr oS on b e R ooy g e At 47y Bpdisnga0ent o a
qbinationcof IXAIBMEG ahdh rédleing agdnss, eWﬁéretdﬁ@nibmtlcfnedeaﬁ(ﬁLsmg and reducing
Furt her, %} glpee conf or mat i onal

han
3a5PisE U8 V& PIORBIINSRTSIF el Mo PPN SUCh Tiah } e envionment
déﬁ@r‘afe@ﬁ@ﬁ\@ p%s@ﬁc%'o'ﬂthe%cﬁ?@@%% ah 'bx%ﬁsiﬂg%n\ﬂ(’omﬁé’rﬂfm%ﬁ%rhﬁaﬂed with the

| uci ferase enzyms may desir required
crymsﬁecrf teg cell e@m@n@ﬁwebcﬁe@@a eT%arqorn@osﬁtonemaYueqrmwsea@eredox buffer

gcineé(d?:h SR S5 B%ﬁ%ﬁ é:rﬁjl rle@fuc@ﬁ g Aftidiac ﬁe&g& pﬁc\ rs that exist and

I'nactive pro nstance
dple-te‘ \entrmrmrmaiyeukwotm omtschré discosad rfermamp!e el Tdbter Trofdfoyar, C.H. (2005);

@%E’I@p@%ﬁ& 7%@3?7%@ Shred. bt FeddRinal€ AT .8 %0000,

ICADRY/NABP) WtTR@xiﬁineQ T6ysteingaysiee; %w@é?mﬁé/c ﬁintne dn@'DHAJ/ASC. Redox
exanpl e sodi um brom de, potassium br or rubidium

AT TR, COMAUSSCoMEIR §1 2 iO8AISeH TOBP Bha B st a5 giswiehide dimer) and a
r@ﬁ&c‘é@%‘ﬁnaﬁ%%du%ed%%ﬁﬂls@&ﬁidk n@@%e'ﬁ%l saf o?&iﬁe&@ﬁ’cb‘)d' ment

concentration i s betvveen about 7 mM and about 225

m Ty, 'aF?érleYalt ﬁseb H;tg ou(gho}i?%ﬁg@%@ga%wrﬁmnmd by a

concen on o eas
ahiehge2id axfdatlcmmmmer Ylsua’nly/lby laO’mamM ofL&ectrohg. 2060 tamiv] "odedion" typically

BRls Badait1egie g aei S, Oh e RS et Mot e torm

“reduction” refers fo a decrease in oxidation state or number (a gain of electrons). An "oxidising

agent" is sometimes referred to as an electron acceptor, and a "reducing agent' is sometimes
referred to as a electron donor. Substances that have the ability to oxidize other substances are
said to be "oxidative" and are referred to as "oxidising agents', "oxidants" or "oxidisers".
Substances that have the ability to reduce other substances are said to be “reductive" and are
referred to as "reducing agents”, "reductants”, or "reducers“. Typically in a redox process, the
reductant or reducing agent loses electrons and is oxidised and thé oxidant or oxidising agent
gains electrons and is reduced. One or more oxidizing agents and/or reducing agents may be
present in a reagent composition or in a corresponding reaction mixture in which that reagent is
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concentration of |less than about 1% The non-ionic
detergent nmay be present at a concentration of |ess

wao bas/osiout 0.5% 0.4% 0.3% 0.2% 0.15% or OPAB/AUZ007/001615

reagent conposition of the invention may conprise a
zwitterionic detergent. In sone enbodi nents, in
particular in the case of reactions and assays
utilising Gaussia and Metridia |uciferases which are

i nhibited by detergent in a dose dependent manner, it
is desirable to enploy the m % mum concentration of
detergent required to achieve cell lysis. Accordingly,
in one enbodi ment the suitable concentration of

{1 R ctnlo B ARTORE b P B Ao Oopl "EhuahigRavronment
i that reagext dieactidiRflreor NP40. In a particul ar
enbodi ment the detergent is NP40. The zwitterionic

det er grat omgbégeﬂ‘ﬁp&mﬁrﬂmﬁavaf okl SaE aﬁd!“rédu@ldg laQerﬁé‘lmay promote
rt . wll reciate that where cel

q%mnr@@edvc'far@és,%/ inglgby HoBptngror pts\eawsgé@@l@ma?he&%ﬁ@n ek active (or
rﬁéreta&f%e) J&Mﬁﬂﬁdtl@ﬁ‘bytﬁ@iulcﬁer{%y be |ysed by any one or

anunber” of techniques we known in the art. Mny of

such tggh 0%.@3 I gght&t

but rat eéu'ce aq%ytSIBthonﬁ gﬁ gﬁ:ﬁ?@f’)@%g@ Oggb&e arrp‘sﬂay promote

axisatianaaf mriumfe@ae)thembppremgung@rothem&&éacumﬂityg theegdoption of an active (or
ositi ons and net hods of the

érgé&% Cﬁnén@aﬁlﬂlﬁfﬁﬁ?ﬁ#@% to any one particul ar neans

may niioge $0lingfe 4T Eiecap AT ie8h sl oS flesfabe or e
Ansdés ¢ tlw‘meiﬁhghl\?nﬂ&danb Stelvibﬂtém@bwgthe?ma%r akaiple, Be oitlising agent
u and abou uita

bet ween a I th
BY &8 F‘eﬁ@gy%oﬁf)u% conveging ageng thaj gpntry ués E}e genpr%‘pn of an
&e&och&nﬁc@ﬁ&%ﬁ'ﬁal% m%ééehpébn%sﬁdhesubﬁ“ﬂw%ﬁ%ulﬂ%?dcrﬁ%Iups are oxidised to

npri se at | east one oxi di si ng agent or a nati on

dbSU'Rbde aridgea yhish &eﬂ@d@a$&@otalgmdenm@de By vy whexaapleothe oxidising
Sor A o REUDBB3SL, LlSRE nAF B s
tea Mmfemsar@mteng ehedeatribdd herein neagpmtesmpasttions ofttieeinvention may comprise a
GG Byib A E RS BErE. S POTSH abir ey B B agent capable o

dxiamirgedinsety orTih@reCymERs iof cyteimEedlior GOMTs! if SheAlucifef®@protein, whilst the
buffer conbination’ such as a m xture of oxidi sed

"ediging SgeRfImMAY perNnAgant qraaRisofaduciag drastlyeor ingireciiychiol orr};ysteme thiol

41“0 sfg( guﬁmdif&‘aéb &g_faeEFLFo‘? %ng@oéf% (E?itiluﬁ‘n g 85#@?&1'(36?{% ®fredox buffers,

are Erawnde |affect/tie rates oBibil-digris]de lrmahqngemaoﬁons dvolvedpiaipratein folding.

TR S S R AcE ey b el L i gropm, T g vere rate of

protdin B @0 be Reddlated by variation of the thiol component of a redox buffer.
A general equation describing the oxidation of thiols is shown in equation 1.0:

R-SH + R!-SH — R-S-S-R! + 2H* + 2¢- 1.0

The oxidising and reducing agents may be different compounds, or alternatively may be
the oxidised and reduced forms of the same compound, e.g. the buffer may be comprised of a



buffers may conprise a m xture of an oxidised form of
a thiol (such as a disul phide diner) and a reduced

wo eoosi049ibe reduced and oxi dised thiols nmay be pPOIEAD2002/001615
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or different. In a general sense, oxidation -

reduction (redox) reactions are characterized by a

change in oxidation nurrber, usual ly by a transfer of

el ectrons. The term "oxidation" typically refers to an
increase in oxidation state or nunber (a |l oss of

el ectrons). Wuereas the term™¥eduction” refers to a
decrease in oxi datl on state or nunber (a gain of

el ectrons). An "oxidising agent" is sonetines referred

triixtae. 6 Rﬁlsﬁpgétﬁ}%e(ﬁ‘?&ﬁlﬁ’ta‘ﬁﬂ Rﬁ?@gF@ Rl&gébmfd?rﬁ %E‘?ﬁbg fdrsexample be
sonetines referred to as | ect ro donor . st

toRERPriged 96 Rfﬁéi (@eilged foymy Qﬂdd%st Ré(idlsed fosulbst ances are

said to be "oxidative" and are referred to as

"oxi di@ierexamplerof 8 syitablexthiolft gse iva radoxiifareystem is glutathione which is

G VAN ——

1G5 885 to" previdecoxitsirgonivalénts andémoﬁcanthﬁ)f GSHirto gét@altyfwtalyse disulphide

pcall ocess, the _redu
AR, D oalh e St BEERS ohfrastireiie. QMR dysars dppesaly has a
@WhEAPoteRtial Sitiilalt6 thalof #RRRHoR e RuRAL ( EQS AAG0 ).
reduced. One or nore oxidizing agents and/ or redu0|ng

agent %S@Merﬁlﬁf JeE@BENAboVE (e G@ﬁ%@rﬂﬁon@ﬁ’t’ﬁ?%' GSH?GSQG bbﬁbr%ystem can

correspondi ng reaction mxture in reag

|b§u§@@{3€d|wﬂh ee thials Rer evanpie, die tﬂ\‘ﬁaﬂﬁaw v:troofpidmgsnf rdgsulphlde containing
(i

?Eb‘félﬁsorﬂgfgltncrgéserﬁgg%}'I?sfnﬁ a sm%l%ﬁé%hl@%&o?@bﬁlb gﬁ)ﬂét ig é@ﬁl{; Monothiols

anith dmwrbthmdapKa)sucbfas dhxneth drercapioadetamide ¢iliA) cagemérsapm;nzmc acid form

S TBHE B IR B 5 D & bR rohs B BB 0 s
(qQJtath‘l@TeBGéxﬁHralfy ethe @@wﬁgrgm*gga?mg% b%thfolges InV&Sél)eécﬁll%%ted to HepKa of the
| | xi d

g, agent or _co
1 16484 B ARa G Th o G031 dac 8 <oTESER@oLgh, J, D, Bioorgani &
|Mé@lcfn§|r@mceﬁrns‘tr§) ‘Eét?é’r’é’ 2000 DAY 78 GHuBf?rJ‘Mée oLfgl Af'sﬁo?échmogy, 2005,
adoption’of an active (or nore %
dé@fﬂﬁn‘a??%rﬁwghthe@l, d@mrﬂ%mﬁs}tednmi% §Q06| 2% 3on- ¥hk Examples of
of oxidising agents
% abWsWa%@ﬁBEﬁ&éﬁk gt@@% Séé“’dﬁe'%e present invention
and are cont enpl at ed hereln For exanple, the
oxi di sing agent may be a sul fhydryl group converting
agent that contributesRto the generation of an
el ectrochem cal potential gh the reagent conposition
such that sul fhydryl ps are oxidised to disul phide
bridges whilst the IU erase protein is not
denatured. By way of e»anpR%, t he oxi di si ng

SH
R R1 1R2 Thiol pKa
CH2COOH H H 6.6
CH2OH H H 6.5
COCH H H 6.95
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agent may be an agent capable of oxidising, directly
or indirectly, thiol or cysteine thiol groups in the

wo casfoeriase protein. As described herein reageP€T/AU2007/001615

conpositions of the invention may conprise a

conbi nation of oxidising and reduci ng agents. The
oxi di si ng agent nay be an agent capabl e of oxi dising,
directly or indirectly, thiol or cysteine thiol groups
in the luciferase protein, m@%%st t he reduci ng agent
may be an agent capabl e of ting, directly or
indirectly, thiol or cysteine thiol groups in the
luciferase protein. For exanple, thiols, as reducing

onents of rledox buffer are known to afferg-the
gg{ﬂ;s of thiol- S_Fsulphi de iSHnter change reactions 57

SPGEEEQO el Boni | o, “cont ral thiol . or a1 eRVPng

ﬁlrjoup. The overahl(gqrate off protein fol ding can é)g
dul ated by var Hon of e thiol conponent :

redox buffer. Cg_lener al equation describing thg
Bxi dation of thi%12&OPE showh in equation 1.0: RS6H + R

-SH(T) RFS-S-RI+ 2ZHF + 2e-_ 1. 0 The oxi di singland
Heduci ng agent g Hray be di f|fG&Qkht conpounds, or|83

attermatTvety ey be the oxidirsed—andTreduced fornms of

Hhe same conpoynd, e.g. th@l'bWOHr ey be corrprT.%ed of

f\lf Ll

Cllli )\!lL ore ot =3 \I CU'ULtCI I Uljly ClﬂCl l'(\) O'D' I

ifoxi di sed forn) B r may, f@OO@QH@Ez&%H@@ﬂmH sgf of :
Ra Ll r ol ad lf Ay nd R 2 (v Al o orm—
N\U T K T UUU\JUU’ “JUT ]_Ir (J.IIW T\) T\ 4 \U/\I T DUU UT II’ .

One exanple of a suitable thiol for use in a redox

buffer systemis glutathione which is present as a

t hi ol TrndiolecortsBtratioh ifsterciialie hiols i @edak bifek Bysen® ma&dary considerably.

buf fer system uses the disul phide GSSG to proyi

e e of ﬁéweéargm@gg Bigfss sxgﬂdast% ‘ogmer@@pqmp}plsethanol in oxidation

Qﬁﬂﬁ%él%kéughleé‘h@rdh%ﬁge%%ﬁbrﬁ%hé ﬁh%w'ﬁ FEC IS, T US@E CHem, %@1 66, 4244
ding efficiency of an effective gI ut at hi ofie system

gé#8tally has a solution potential simlar to that of

the endoplasmc reticulum (Esoiution = -180 nV). As

generBithigs weyelsd be dsedoasva cononertSHa cedopl dufiert Ingfontrastto monothiols,

RIS e el ST P B % RGP sl gpe adation of

dtsaati pdithide {€)etranedd! Riblgmertaptazicetsmide)eydishekamer (BME dr Biectrase-P) to a
dPPRe FRGRENART o1, T ERATRRMGTCTAR e RaaELEHI 4 oding of @ profen

: Mbr@&ﬁeh WisI¥B roﬁ@%b%ﬂn?éﬂédﬂ&s? B’Mé)caﬁ rcat‘ég% ﬁ&ﬁ@ﬁ%@lﬁﬁ]é@ b(S“nd formation,

acid form|eSs stable disu des and can be used

bty eitrac@micia wive afVithawt wisbing m/@e busd &y theoryd Tht?gﬁeﬁ@{tdetélm of BMC may
Brbidl it QB 0o R SRl i in bl Jh@advguﬁﬂ.dgwa? Qbility

s Inversely corre t he
t hi ol THeGoddiging abent ritay, belan enzyme Ghanas @daplaéixﬂ@&ttcmm pxidoreductin 1
g’rgt%% (Ero?ﬁ%%zc.)xi AVe ?)f’otéllfl ’folgl)hg m%iyolr?\; %ntim%h (%he oxidation of thiols and the
isomerisation of non-native disulphide bonds. Accordingly, isomerase enzymes may also be used
as part of a protein oxidising system. A suitable further component of an oxidative buffer is
therefore protein disulphide isomerase (PDI} which has a role in catalysing the unscrambling of
non-native disulphide bonds in proteins. Each PDI molecule has two active sites that contain the -

Cys-Xaa-Xaa-Cys- sequence. Suitably, an enzymatic component of a redox buffer may contain




10

15

20

25

30

Medi ci nal Chemistry Letters, 2005, 15, 777 - 781;
Gough, J., G, Journal of Biotechnology, 2005, 115,

WQI®8/04460; Cough, J., G, Journal of BiotechnpdDgy2007/001615

2006, 125, 39 - 47]. Exanples of suitable snal
nol ecul e aromatic thiols are shown bel ow. The thio
concentration for aromatic thiols in redox buffer
systens may vary consi derably. The use of other
aromatic thiols, such as

-[ (4- mer capt ophenyl )i mi nodti set hanol , in oxidation
and thiol disul phide interchange reactions is known
[DeCollol T. V., J. Og. Chem, 2001, 66, 4244 -

He'/'-@}s—X@-Xd&LCC}JSSsdeno%' @mebsnzymg@l thas ma?: ®enRed) g6t exainpld, in a redox
redox buffer. In contrast to nonothio dithiols can

bugeneystom includesitireqminggutargeeiin aﬂsigvemas'f%ipm@ss stabl e
m xed di sul phi des. The addition of reduced dithiol

() - ”ﬁ]‘%sls%ge?-nsn% %r‘ﬁF&n‘éﬁpfq %@taamnqé))ogﬁplaemaxea;ﬁ ﬁtBBfCarPfsomerase

Vectrase ut at hrone redox
angyn [Examplecofentive chthiel peptide faagmey’us mmdaﬁheﬂbﬁsd(aag(aeﬁya tetrapeptide

el e BBy S o 6B Bioe FrEhE /B owsty, .

Jdidthemistyy, 2003, 42) 338 5394}3 Foliéxaimple} thevripiptidg ClysCIYEysOBOrhas been

q%ﬁ\tvrﬁ Eﬁ%;/% 8 lg|sglphlgq ol n lprg) Bg)tgrluisgt{lqsgt'}gthg%l@i ?J\\ﬁlo%gr t%rr]} limiting example

dr i r@diuc%sdgbrﬂ%ﬁ’a%lee%%@%% reddXeufi B érbié@u 1§lﬂ1‘i’é%atﬂﬁ‘)én@ﬁ)ldmg, and
an enzyme such as endopl asm c reticul um oxi doreductin

whighriptnet A thiglr dariyative,Cinitiséd-carkoxpsttyinbiosphing) GiGRY) Wi, M., S., Protein
gcfgﬁgg \ngdoqq h8 gle“;% dation of thiols and the

|sonér|sét|on of -native disul phi de bonds.

Accor-ﬁ, NG din ta@gﬁ'{%ﬁ\f ge A Gz : g%hls Qi I?)F g)}g g protein thiol

part of A& pr n oxi di sing Sys sul
grauppgraetiotilahf cyainmamlcﬂ gtoupeofithe lieferass Thh emﬁlmg aggut magiitself, contain

P8 Bridks ohE Tk e Bl DA HaMe e oo ey eyl ontain

thieINgstipb Bndetdnednifo adrpdeRivdiid. mol ecul e has two active
sites that contain the - Cys-Xaa- Xaa- Cys- sequence.

Sui t abyhat, sﬁﬁbl@'@&?ﬂ@'ﬂb'é@eﬁ@@@%od@fmc@déeﬁw@%c@éﬁ 5>@Qeﬂmﬁétal ions,
cont ai nt he ﬁz Xaa- Xaa- Cys- sequence. Other enzynes
]

OMﬁg{@eQ&e ie doxigepr halggans| (8.9. i hionaing ednsi iasiiffed,e sodium  perbortate,
b%YoT’\ cﬁﬂb' géereFﬁWBERgﬁé??é?tl& mg{aPEé?t% %ﬂﬁﬁt\,n%a ﬂ{/&?pg\é)hng iodine complex,

per X|re neri sing
RﬁGnammluarpmlphate IKM@@&‘@&OMﬂz(hnsoivsntrfmeazeenmgam PVP-N20O4 and

PR oy EoiooiE by s Sl SRy deegd e ocpeo
Ibaunnt b lfecionL et s 20411869 o1 803 dmmtyiupRinde [Shad. S, T, A,
I ocnem

Tolahediong sla D000 SZRksa, R BintienodlD] Sh6: Kt Jesinticsis, 2002,
%%zl]atslﬁg%ég@%ge&{bg&? Hér%p&?éf@s ﬁa\ﬂa' %b’é g?ﬂﬁnosﬁ 1]@&%' Gise thiols to
(Es)amhﬁes;[Chen T-Y., J. Phys. Chem. B, 2002 106 9717 9722]; electrochemlca methods for
the formation of disulphides: Leite, S., L., S., Synth. Commun., 1990, 20, 393 and Do, Q., T,
Tetrahedron Letters, 1997, 38(19), 3383 — 3384]; manganese nodules [Parida, K., M., Journal of
Colloid and Interface Science; 1998, 197, 236 — 241]; oxidation by soluble polymeric MnO;
[Herszage, J., Environ. Sci. Technol., 2003, 37, 3332 — 3338]; molecular bromine on hydrated
silica gel support [Ali, M., H., Tetrahedron Letters, 2002, 6271 — 6273]; oxidising polymers such as
monachloro poly(styrenehydantoin) beads in water [Akdag, A., Tetrahedron Letters, 2006, 47,

3509 - 3510]; diamide; DTNB (5,5 -dithiobis(2-nitrobenzoic acid); hydrogen peroxide; N-
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of a reducing agent suitable for use in a redox buffer
for protein isonerisation and folding, and which is

wooa0sa4q1bé ol derivative, is PCT/AU2007/001615

tris(2-carboxyet hyl phosphine) (TCEP) [WIlis, M; S.,
Protein Science, 2005, 14, 1818 - 1826]. The OX|d|2|ng
agent may be a mld oxidizing agent, suitable for
oxidizing protein thiol groups, particularly cysteine
thi ol groups of the luciferase. The oxidi zi ng agent
may, itself, contain diSUIphi%@ bri dges and may be an
am no acid derivative The reduci ng agent may itself
contain thiol groups and be an am no acid derivati ve.

e BbeRo 8RR LI B0 58S B8 O ey, . o
Kiobrebey, AMal(WmfPrdceNlti Ava@ndanel s g4 1352@@3523§5@‘r9dmm (reduced and
GokeRT PP oAt b sa TR URRD. 3 A Bhofs hach LW, (2009
Pr@@@eaiﬂ §(§f'ii’RJ R%iral B BhysRIBEREN 368k f8MoR3H: Rirat e, KVhO ZCuSO

2, sol vent free pefrmanganate, PVP-NaO4 and cesium

fl Uo“i@'ﬁer g&it'cbrﬁpﬁioﬁ%ﬁﬁi@ﬁgverﬁioﬁ H%Z%%ﬁ%élbﬁé‘ ot H'ibi%'dii lators. Suitable

chl oroc mat e Tet r ahedr on
helatoes mcludﬁsbutmnot lingited to dwaleiﬁ] metai oheleiod sushstsofor @eample, EDTA,

h
SN g BT T ehoido b8 SARRER any Sltehiafil o By ot -
@GR ratith 108 betwbkarsabouiod. G raadl aloonp ﬁ@nMnamcqﬂaet & conesntiationeof between
z?b%ﬁtghﬁ egoa??g t att%giﬂ&ig m%X&tgil?ﬁ (iaiéap Qgg%ertit%@gri g@bﬁ%@een ast')out 0.1mM and

gbod2lsmme! B édn@mmmahaww ét%b%t éwut oiimivif QMM DB MmMM, 2 mM, 3
di sul &i;i des._ Leite, Conmun., 1990,

Y, 4m mi/ﬁ?éandOmivHZSmMpai%raMon Letters 1997,

38(19) 3383 - 3384]; manganese nodul es [Pari da, K
. Jolhopskilisel indbe letsivell apReeciptettptiviers esemplary sanges oiconstituents are

i, 9 G AN 439 MSERNTO f rts

B33y, bemmiueeaiiinaiompmaitiwhme‘ tmninteptiorain echievirgi regid gel lysis or conversion of

tﬁe @%%%se[ 9% @?rgqu%vep%eté,r ﬁé{:@ oirﬂéq%rﬂaé ‘?ﬁggeg%qhﬁi%gescen? Signai intensity

aaloy freloyigatioebibibamiindsognt bigedls i n wat er [ Akdag, A,
Tetrahedron Letters, 2006, 47, 3509 - 3510]; diam de;

DTNB (fheSindiflgd, b @i@érﬁ;(hﬁediiérém)bﬁmmma@@ai@xincwﬁy SdRM bromide and
per oxi de; Nnet hyl mer capt oaGet am de; sodi um selenite

N@g@rp rpéqmiq\e)teﬁhqgiée actividr Qf;ﬁw@@ amgiquetgi IEE iqgifeirq,ses fin their gLative secreted

SR, S ) A B s r
Itwiffietucisisasisinhiied indhy meseinbﬂewf)deter@sbbn aToncentratiam geperdent manner

y, i n
%hc{égeheﬁbgngéiﬁrgﬁog%io&ieﬁgsﬁ% g‘% are4 ﬁ&?ari@%ﬁipﬁé”hlid f light of the previous
dogma in the art that Gaussia and Metridia luciferase activity is sodium dependent and/or
sensitive to cation concentration and is not inhibited by non-ionic detergents up to or above 2%.

Using reagent compositions of the invention, the bioluminescent signal generated by the
luciferase can be prolonged during a “glow” phase that begins some minutes following addition of
the luciferase substrate. For example, the bioluminescent signal can be prolonged during a phase .
that begins between about 3 minutes and about 15 minutes after addition of the substrate.
Further, by way of example only, the bioluminescent signal generated by the luciferase. may be
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A reagent conposition of the invention nmay conprise
one or nore chelators. Suitable chelators include but

wae@sioetied i mted to dival ent metal chel at ors SPCIAHS007/001615

for exanple, EDTA, CDTA and EGTA. The chel ator may be
present at any concentration but preferably at a
concentration of between about 0.1 nmM and about 50mM
typically at a concentration of between about 0.1 niV
and about 30OnM nore typically at a concentration of
bet ween about 0.1 mM and abow8-15nmM The concentration
may be at | east about 0.1 mM 0.2nM O0.5nM 1nM 2 niM
3 MM 4 nM 5rr1\/l7.5rr1\/l10rr1\/l125rr1\/|or15rr1\/l
Those .s he rt e. t hat

LRE T et R MieBisset usePF o ShE i BtrolRaF foacton, the
Hidhe@nifesase sig@él deveh@ it & NAF-lIRLGT nedFethae2(miuted buRdre ah B@minutes.

of ranges and constituents that may be included in

CONPOSTHe! [Qdifsrasd stbagat Mg Hel £ Boristituét bF enel r@ﬂgénﬁ@bn@bogn%rl or may be
| ysis or conversion of the luciferase to nore ac

iadependegl Vihahe Biedupifergse St@ﬁm@@et%pQﬂSUH?nﬁ@%@@maggmtg:ﬁraposmon the
fludh t
éuﬁétr%ﬂfﬂné%’_ﬁéﬁﬁ (5? ﬂ%géaﬂg%aéoh@mm@.l% ergécﬁmh@reﬁéfﬁr@ af%er or at the same

, as exenpli erein
tbmcamadéltl@rmft@ réagaet aohposifiosodi um br om de and pot assi um
brom de) enhance activity of Gaussia and Metridia
| uci f elypisaly IL(cifeTaSeHm’sed reporiev essap systenesceniptoy iwa buffesss a lysis buffer and

nodi f i | ar .epzynes). and that ,actjvity.o .
Pornies e Bl BRI Rersa0RtarT o b sl tpialy
dofpiigekicbimpandnts lfbrtybmg ﬂfe&ﬁl%’bbﬁtaﬁfngd%ﬂ@if@@@é tol & a8sayed while the assay
t&lgtncentratl on dependent manner at, deter

CURIERI% CPRIRES. difen @s the ruRstR, @ndearryar@ﬂugr@mcafapgors for the luciferase

S4tigy i sing in light of the previous dogma in the art
that Gaussia and Metridia luciferase activity is

sodi Ufﬁéégé}ff%ﬁg&g@ﬁé’bpfhesﬁﬁeh{)h%\ d&rgaf‘eatgbl&n% in the form of cell lysis

concentration
hyéerer é@v@n@gequsly dystsr busfers ireacgoiianoe iwitty thee;m}em'ttmventlon effectively provide

sg‘llf?vggrﬁ %lsg aﬁﬂf S ﬁc%glb erWtﬁ % éﬁﬂg Ia\éé’lgb % gﬁ“\‘egsm \Q?@q%gﬂé%g to be bound

byuthéong tee br@k@mt\llnvema:sesuggmt thaethesesbusferseprovideus e&ntable environment for

nuStugife o Pt b foioes ot comyerSon ALAS BicheTes ks assyed folowing ool
IS ihid CandackNERstste oh eénf&mgﬁdnsrrdaﬁams&v@b@tet or%oﬁfoﬁﬁﬂh@@ Rt a more

about 15 mnutes after addition of the substrate.
aeliver state, orippnipematio remafvisse aghiveystate 1ve coafomatiom e Sdenatively, reagent

csﬁtng%bng GithE %%or?}ﬁ zlﬂg il & Jrrﬁ of3% rﬂﬁﬁecﬂzﬁs“?%t isgév buffer such that

rting from tés a er|n||at|o
dnlyci Sirgleabusfec canaositiadis rremamed 'mrhysetclalts potentialtyi diresttyewithin the medium in

I | deca W t h re,than 20 m nutes
B e R oo Bt banlolod P BRAELaTRR Y ot e ey
be a Cﬁ)egaéﬂttc%?nrﬁgsn%fnstlp Cacboraance. twd?lo{rg opsrlestelnto fhvéntion T rXayb?ypicaHy be

aqueous solutions; or alternatively may be in solid or dry form such as lyophilised. Whether
aqueous or lyophilised, reagent compositions of the invention may be provided either comprising
all constituents pre-mixed or as a combination of constituents to be mixed prior to use. The
reagent composition may be used directly in an assay system for the determination of luciferase
amount and/or activity, or may be reconstituted, dissolved, diluted or otherwise treated either
chemically or physically such that the composition is capable of performing the desired function.
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i ndependent. Where the |luciferase substrate is not a
constituent of the reagent conposition, the substrate

woreysioe@iadded to the sanpl e containing | uciferB&BAU2007/001615

either before, after or at the same tine as addition
of the reagent conposition. Typically luciferase-based
reporter assay systens enploy two buffers, a lysis
buffer and an assay buffer (collectively referred to
herein as "assay reagents"). The lysis buffer
typically conprises conponenmt®?for |ysing the cells
containing the luciferase to be assayed while the
assay buffer typically contains, inter alia, the

substrate and any. required cofactors for -~

uor 1 osdetBamd ol o elef TuB Rl mbliblio gefgmining the amount
aMEIRE adtityl ol ey lutiffasalirta saniile: ateMudifératd@ay I8y amatiiradcturring enzyme
| ysis buffers. Advantageousl ysis huffers in

, .
e e azsme A Raiely proBsenoieraseey bn derved o By gpe of a number of
H?Jltﬁl’ﬁhgs%?rf/t B%ﬁi_@ﬁws,'t?’p?daﬁy frdmTie libi\h}v%ﬁ%ah Sthe‘?éb?.s'ﬁ@éhgorq‘égts@g include but are

current al | abl'e buffers. out w shin

eo imiteddy biohigineggent hacigriaepreiazod, Kealentasates, snaljusssi fish hiligs, crustaceans

SRR el B SBRRG s oy
thdrendymei One gsop tod lubiéerasss ayohcasfiiodsk @finijecaid clitkylsdetded uitise luciferin

GPBi o SAEH o %0p P BBl S  E oBbAES o
CARSIS! PRI rRdtmha, Metflid SRSCRElihY &ilisd deRnRfazine bR RIférasds, such as
Alternatively, reagent conpositions of the invention )
WI%@leefﬁsg,hlésefao¢lﬁqr@qt sHb<81en 1 e @ayss pampasionssefdie present invention
M . _ > .
BB ot DB A0t S POROE it

t he [ ' i ch ul: s
TPl MRS Lo ORI ool o wit et
icteacglur o spastadriuciferasasd &itefly andl Renitidaciierassseare intnavediulai intheir natural

T e Tt o PO Rt A S Bl "t Gausi
'W@?E@rs.@gﬂﬂ?#@ iMérestye Mitias ibs@dshowr ag giek scsisraiBedceritsfnal strength
e i nvention

@%\ﬁg%@p y@ﬁtaghleﬁ/@léle nmllatz eﬁ%%i Tugi\g/eira%%gqgﬁhq@*t Wé{qn%ﬁe@%oﬂnqgcifgrlalse. Other
SRRk iSRS Hale BRo Bhershoith it@?i(l%ﬂj QiR CsignN&reh 8 98 Example Metridia

conmposition may be used directly 1 n an assay” system

lenge luciieragtet er mi nat i on of | uciferase anount and/ or

activity, or may be reconstituted, dissolved, diluted

or ot hiweidferase may dd aevariaror dbrvatieadf| a/najuralyhgosiirgag Iugiferase. For

SE0p B AORBT A ot PO b R LB moin
rhatifiedt hanrseereted fpmisi of dindiferades thiatt ¢ seareted it heir aeerform. By way of
atppen 28kurabsgedod Tlirersann, bOERANP Re G RB A moeour bioogica
techniques by removal of signal sequences and/or fusion to an intracelfiular polypeptide such that
the enzyme is no longer secreted but remains intracellutar. 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 choice. Such modulation may be an increase or
decrease in expression and/or solubility, depending on the requirements of the particular
application in which the luciferase, and the reagent compositions of the invention are to be
employed. For example, it may be desirable to modify the luciferase by the introduction of one or
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or nodified enzyne. A naturally occurring |uciferase
may be derived from any one of a nunber of

whe@Bominescent organi sms, typically fromthe PCTAU2007/001615

organ thereof. Such organisns include but are not

limted to biolum nescent bacteria, protozoa,

coel enterates, nolluscs, fish, flies, crustaceans and

beetl es. Conventionally, luciferases nmay be

cat egorised according to the substrate utilised by the

enzynme. One group of lucifera3ks such as those of

fireflies and click beetles utilise luciferin

(D-luciferin). A second group of luciferases, such as
the mari ne Reni | | a

r}aq?rgﬁcfe@ﬁglﬁm elppents dp g{egtﬁglméyn%p, RIptRiA. u{_qqcfhgges containing destabilising

&&ﬁér@‘%ﬁ&@%hé@necﬁhﬁﬁﬁve% Ugridf @Feaé)‘ﬁﬁesse?d“ﬂﬂ Ié\ﬁervﬁé&‘ylsi’ate levels than
luciferase, use a different substrate. The reagent

lyefainses Whighdo ot comain sHehselemeritsveyieble mrofginedegiapilisiog plements include

'I5E%T”s°e§¥(¥ﬂc@ a#n%'afcfars@&%gﬁésénﬂ&eg Yih k8 rdn{ho%gds rprohne (P), glutamic acid

ele eraz ne or an er su stra
(Eb) ISPIEi (6) aaish recﬁmrtd(é)),l mseanence leneudfag s miraeetlithar mpiplh idegrbdagion signal
use w rac ul.ar. or .secr.et ed s
dr e, At il ohe, iRty AlaRSNEL Bloegt gompostions of the
prédehbmedntion are pafticiagy hdvaatageoak fertuak emthva@aesmd%»féﬁm given the
and Metridia luciferases are secreted in

Iower leagdy, atatgrexprassiandenelsi of sughidugiferagase Any Swﬁab&dmthqsupmestab"lsmg a
br&élﬁr@%ntéﬁplétkd 'Hét%mbeglﬁltaﬁlﬁth&%léf%%le&nﬁed for example, in co-pending

bi ol um nescent I gn stren

lnitad Sieles BatanttApplestion Na. U&o’i%éﬁ@&% tbehdlsclgswmef wh«am isegeorporated
I, r

SRR By rel BT IF enfblf T SRESERY REeforbRET AT A5 R Mdia by, for
mmplpj eéhel\/bﬂdiﬂm bfosg:wehaw fueh mpoly(h?althilspitrbescagstenmagr banslational
a, variant, or rivative o nat yr a occurrin .
dhuTeeis B g Ssthi poin B Bt po RSt saitinesar @ patuter
dplebsicidyatema ol é)@ﬁﬁoleotﬁ obfimis@apkdssio oRslu@RfemY f insect cells or human
i nvol ving nodi fied, non-secreted forns of | uciferases

qelin COganaISagR: Ml Hcifarasernaivnudientinie @1ay & ppinigedyiay inggct or human cells
rﬁ%‘@%}eg Y ﬂ&@&ﬂé& ?Srncgdﬁtelfs%ng% S&hptdGH rﬁf ?pglglljsgg?h BPdifferent species are

|ng standard ecul ar
w@&nequwmsaykmeémmwt of si gnal sequences and/ or
fusion to an intracellul ar polypeptide such that the
enzy neFurtbemmoditatis thaicmmjt b@l ntade to ducdérase polypeptide or polynucleotide

i ntracel lul.ar t er nat n additi on
SRBRE oIS e idhnE s el b8 1 e SRioB BSEREh enzyme
m@v%gwsmdey bk GritroddcRaTMe ,thet @I)@hél&fud@rﬁ? th"lucEHél‘a%e @my;mptude may be
aci in the | uciferase ypept uence

THERdAr SPRUGHES DA %ﬁqo%@d@?p@sm s'fferp@tyfuwm $ich @ﬁ@yﬁ%ctawe marker

(@gcﬁhblo%élétérﬁ:eﬁyﬁ em of choice. Such nodul ati on may
be an I ncrease or decrease in expression and/or

; glr ;Jlb' Jﬂ'iogé’ ki PR NS et @it REdiTyEOHEEETERIE WellCkndw Bchniques such as

computer modelling, those luciferases which are particularly amenable to use in accordance with
the invention, as well as predict the modifications that may be made to a secreted luciferase the
render the luciferase non-secreted. For example, luciferases that are secreted in their native 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 fo form intramolecular
disulphide bonds. Such luciferases typically show reduced activity when expressed intracellularly.
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application in which the luciferase, and the reagent
conpositions of the invention are to be enpl oyed. For

wezasphkaso it may be desirable to nodify the | upCT/an28@/001615

by the introduction of one ornore destabilising

el enents to destabilise the protein. Luciferases
contai ning destabilising el enents have shortened

hal f-1ives and are expressed at |ower steady-state

| evel s than luciferases which do not contain such

el enents. Suitable protein dedtabilising el enents

i ncl ude PEST sequences (am no acid sequences enriched
mﬁth the amino acids proline (P), glutamc acid (E)

i el Rt B GBS YRR PR R o o

taerxé aharapterisiios. ofThatuhasereidd siedifetasésy iatey patitwariyesitablé for use in

rea ent conpositions of the present invention are
?’LCGI"‘%{P{@%:?@%WQ Bus for use with destabilized

Iu0|ferases ven the | ower steady state expression

| evel sSyigbl gdk%q'{erp%%. frerraadly objginable kvt &Bﬁes‘ﬂ’@ﬂ HBdhe @it using known

féé}fﬂq‘%@% | i e%gé’ﬁwg}‘/ 6 Brechy We@%hﬁﬁ@ﬁ’ghh@ﬂg% (8)-of the bioluminescent

SUI abl e net are descri for exa
nissm dilisgnativel e lusifeiasssmayiecabtaingg ;ﬂ]omccattulrg@ ceug fmugample bacteria,

#%t(ai?@ecgggh ‘E%mmaﬁ’éﬁ! c%ﬁéJ ﬁchoﬁ v%b%én%fgxnﬁwlfﬁoﬁu%%gcnds encoding

erence in i s eIt T e Fession
mhbcﬂ‘enaseferase may al so be nodified by, for exanple,
the addition of sequences such as poly(A) tails,
t r anscWhet msnmadecr@tedtltroﬁéraéeaﬁﬁ nvito repdrtemaseays, a aamigl@of the cell culture

@gﬁﬁ%ﬁe er?tgqno%cem %Cﬁﬁyéh@tlca elg:%g rp,%sg 0 g&u{ﬂcr; lugigqtrsj\sg%cﬂvity Whilst

étﬂﬁl%e%us h%oﬁ’n@tab lcaifons Qép‘éht@ﬂ n%fasdré}ﬁedtyﬁdnﬁ ﬁ‘fe%‘éﬁle'célls) secreted
i nsec I's or unan cell's, codon usage in the

lugilerases a@enqioappmpeated@r qtéernwh%or@pt inbartialarofhe; sesieted luciferase
ouRiERL inGEL ksl M“tﬁl@gﬁédﬁu YL 06n AP Hﬁﬁa&@ﬁ%s u?)ger%o%l%ssmn can not be

usage adaptation an timsation for
nmtonedsacauretekyel Mutamtomm-seoretelddsﬁnssw thésedluciferaske (pieferably containing

di f.i
it PR Bl SRE R SnaRY s Kottt motlipd Bfife descried
teneis & motifieals aiiisial lhaiferasenintwiichathd 14 B@noexidnptedminal si gnal peptide is
A \Risbp BoTARILY EoioneLroas Eliietiuoh FerRad SraHRy BEfTssactescribed
heRein RR€a ddifel MEtrig8 MicHEBsLH whichthé 17 85RB Gl N- béﬁﬁlﬁél'sﬂ:ﬁal peptide is

of different function such as a sel ectabl e nmarker
qaletey. thereby pensratiag a@@m-gacmmyclfemms@h@mecm@d lyciferasee carrhe similarly

@é’&i’ﬂgg nf%lefrﬁécleh'ulé?rq‘iﬁlﬂegstlonu%ﬂ&l u{ e@%&ases 5@ gﬁ%pg&f%thods well

er node ose [ ucl
fmawh tocthbsarskilledinteadtl e t o use in accordance with the
invention, as well as predict the nodifications that

may belnmpalticulap emisitmantse drebgent foempssitiohdieof the present invention find
application in reporter assay systems based on a luciferase, either intracellular or secreted, which
utilises coelenterazine as a substrate or in dual luciferase reporter assays in which at least one of
the luciferases utilises coelenterazine as a substrate and/or is secreted in its native form.

In accordance with the present invention, luciferase activity can be detected and
measured by any one of a number of methods well known to those skilled in the art, including but
not limited to using a luminometer, a scintillation counter, a photometer such as a photomultiplier
photometer or photoemulsion film, or a charge-coupled device (CCD).
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render the luciferase non-secreted. For exanple,
| uci ferases that are secreted in their native form

wo y8oadiby conprise cysteine residues that forpPCT/AU2007/001615

di sul phide bridges in the mature active conformation

of the protein. The cysteine residues nmay be arranged

in spacing patterns that are repeated within the am no

aci d sequence such that they can be predicted to form

i ntranol ecul ar di sul phide bonds. Such | uciferases

typically show reduced acti vf @%/‘vvhen expressed

intracel lular”. Thus, those skilled in the art wll

appreci ate that honol ogous | uciferases sharing one or

Imljarne ¢ gl‘%e&sqg c%mé%{oﬁ%: I[)@h‘% ﬁ‘ﬁ/%n%n gfovﬂ%fnz(fr@eb X{t}éﬁc% ofbi§lminescence in
ladferasd mmrre/lahmffdn ed\mta§MVer thre @ridri anin . AsSuch thb$eecomposntlons may be

ugi,f ses are readi otFt ai na{bl e by those skill e(EI in .
¢ T R ER 5SA Gho rdit TE T Hepaiicresdl At test ki
éhcbramtglw tebhanfied ahd fnatardards |88 teomtromamf Sdsapd ardts according to the
bi ol um nescent organism Alternatively the luciferase

nesptione Bmmweﬂqunm REoIides rkéﬁf% eV QubRssRYSPTpCEerase activity, such -
IQ@%BI‘?{@hIﬂ% rééﬁ m&d%ﬁig%tm & (%rWlmmTﬁ‘!l nfidh é‘s‘%ig%é‘nbé@hé?gin Kits of
have ans orne nuc el c aclas enco

the divérdion semprisih,dnonestr mprasphysieal eonthioers aed Bigiesdly papkaqed in a convenient

b B opRe e MG SR alile WERUGE, o [yt ipmposttons or

éansntmm&smeremﬁrtcanfling out ilfeifgraseeasaaytsi Muttiple ngehSctomposntlons or various

advtg %@fe {eggefnlt Ga%gc%glogsgl | C(aptgi (%E‘)sbm{eg e@F g{(@éﬁ(ﬁ ln aqueous solution or

WephiliE&S, 3P 8 SsirffleccoR@inePBIPIORIiA Eorftaer®t RS of the invention typically also
applications.” In particular, the secreted |uciferase

qmpusm paqtiels and stangardselo engure the w@lishlidy end acGwRCY ezAssava sagied out in
r f

accur it evinfﬂ tﬁﬂr}?enﬁ?‘rf’ %ﬁblé@g@@[&%ﬁ@%ﬁ@ar@@ﬂlIb%ekggmn to those skilled in

theeitf erases (preferably containing destabilizing

el ements) overcone this limtation. One particul ar

nmodi f i Gk rlefwénbe mathis slecificationetd ahye prixir publisatan fardifinedon derived from
ussrﬁ%}l‘ Qa‘ﬁ f §»| iS rl)(gcgm\’%eﬁ:qt sangeﬁhéﬁ%ﬁgﬂq%qp@ap% an acknowledgment or

Qﬁrﬂ@i@tdr@@y ﬂ)nﬂ @ﬂs&_@@sﬁl@ﬁ et {haigpbrfoﬁ pisiation (6 @G@rdtion derived from it) or

nodi fied | uci ferase describ erein js

nswp imdttar formsi reg oblbe CompMQheeRraf H’@W}pﬁg%\mﬂp@d’e%f@ndeagour to which this

%&-ehﬁga%ﬂ%yategl gnal peptide is deleted thereby
enerating a non-secreted |uciferase. O:her secreted

| uci feeiﬁsﬁr%sé%ﬁrhvgﬁloﬁ'\ﬁm héi b¥ d@?&lb%darﬁﬂ ?%rerécdakto the foélowmg specific

intrac I"ar “expression, particu

emmp@sawhmrshemlqmbe nmshmﬂdisasweany Wayzanng thetsenpeef &m inverdian.
inthe art. In particular enbodi nents, reagent
conmpositions of the present invention find

Examples
Partl: Luciferases
Example 1

Firefly luciferase and Renilla luciferase are the most commonly used luciferases in
commercial luciferase-based reported systems. Although the secreted Gaussia luciferase and
secreted Metridia luciferase provide higher sensitivity than firefly or Renilla luciferase, secreted
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application in reporter assay systens based on a
| uci ferase, either intracellular or secreted, which

WwWa@ioosi0sEs0 coel ent erazi ne as a substrate or i n POEAU2007/001615

| uci ferase reporter assays in which at | east one of
the luciferases utilises coelenterazine as a substrate
and/or is secreted inits native form |n accordance
with the present invention, luciferase activity can be
detected and neasured by any one of a nunber of
met hods wel | known to those sk 1led in the art,
including but not limted to using a | um nometer, a
scintillation counter, a photoneter such as a

r 0 :
lﬁ’cﬂ gég%:égldrg{ﬂbtg in tha Etﬁ’tﬂfedgﬂ Lﬂ]ﬁzegggﬁe?e?w na%éo g&t B%Arl]g&r rgﬁor@r studies
dirhez] atmeamrmg)tenmom{/chdaegesnrpgemedprmsrwt i cs of
bi ol um nescence in luciferase reactions and of fer
advantTagiteraine whether @ mutint, aoi-secfstedsand dédtatsiieed) version of a naturally

SHEEBAL6 DHE MR SRR aH oh g Boddyal stengh and rapi

réﬁ»@@ﬁ‘?a‘%esaﬁlﬁ’e triv8fitoré| élcﬁ‘:eactﬁé’réﬂlﬁga tllR:n‘érB& béﬁlr%{‘%éd%@nceaﬂ% various
in standards and controls for assays and Kit

RepidBeparieg plegmits (Sanableaam) iaing arrPeCFioﬁet@@Mtthat ﬁeletﬁd ithent5 amino acid N-

tBﬁr@m‘é\ g@?al %éﬁtﬁﬁ aﬁ& R4 fe H@&ﬂalﬂng Ghossh lﬁgféfasle UONAES AEminal and C-
contal ni ng reagent conpositions I n

terodinat ctmimgeewentesﬁmm lnciudmeqmmceasemgﬁmg proteid destelslizing elements. The

t he vent.i n_one.or nor :
TR Qe bolt e O GO vl s RER A BT atap cels. The precise
mmaﬂamr emtaudnarfrmet moliifled lutifepdse etnzfme i dsgmhédetoa@eecytoplasmlc In the
uantitjes nt .copposj tions

assa e

$ ﬁ%‘P@omam@P"%a‘?fw g‘@@‘ Wity @ @idéﬁépfess‘“g "either the
r%ﬁ%%ssz%ﬂcﬁér@éee(hérﬁé@ 'ﬂatferFe@'W% kebrefad Ga%SIaV REifePISE") or the modified
constituents of reagent co ositions may be conbi d
Gayissiajugiasase (hereafigl miamed 4o psinPoReaseted Gayssialliaferase”) wera lysed in the

%}s@ﬁéeeof%‘\)/?rfeyﬁ&?fsis%ﬁ%r%oﬂb’t}sﬁlb@ ﬁd%%ﬂﬁr%e@?énﬁe gﬁé&ugerggf

I nven conprise contr

o 0 VR Y B 9 BB v o
ridturdlip béaetedltiferdss caundi alst ﬁmdiaﬁ the cmmblhecblmnhﬁtamihlgmslgdab@ength and
t

S EsPosariem UGS Pt loritia eRrab g aHeteE bp various

REPIIRYSSHeF piashibs )Gen@Stréa%) A8y BEOReStra Y@;‘QK GHht Uéleﬂéﬂ' M7 dnfino acid N-
not, and shoul d not be takenh as an ac Brrent or

ternifak ioeah pertida gyd fusednthet remiaigige Mefrsia W@fase wa Age iNderminal and C-
%‘gﬂ lecgo%gng %ﬁ%tfegégars ttﬁ% ihfcftﬁﬁéed s%guéi#‘ééé &bl @B&Eh%t@@lg@@%\@%em The

enera
nodaified iMeritliao flucderdseais oot sectetathivieh mpnessadplemaﬁimaﬂan cafls. The precise
The tion will. now be SCI

fapR BE ot 8 e Pl Wi o e s ¥Rt BT BhEmic. i the

experiments described below, mammalian cells transfected with plasmids expressing either the
native Metridia luciferase (hereafter referred to as “secreted Metridia luciferase”) or the modified
Metridia luciferase (hereafter referred to as “non-secreted Metridia luciferase”) were lysed in the
presence of a variety of lysis buffer compositions and bioluminescence measured.

Using the non-secreted Gaussia or Metridia luciferases with commercially available
buffers, the bioluminescent signal strength was very low, particularly in samples in which
luciferase activity was measured shortly after cell lysis. Only after some hours of incubation in
lysis buffer did the modified luciferase gain high activity.
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exanpl es, which should not be construed as in any way
limting the scope of the invention. Exanples Part i:

wahoosheriases Exanple 1 Firefly luciferase and RenalUb@7/001615

| uci ferase are the nost commonly used luciferases in
commerci al luciferase-based reported systens. Although
the secreted Gaussia luciferase and secreted Metridia
| uci ferase provide higher sensitivity than firefly or
Renilla luciferase, secretedl uciferases accunulate in
the culture nedium and theref¥re are not ideal for
reporter studies ained at neasuring tenporal changes

i n gene expression. To determ ne whether a mutant,

222; :t pﬁwlpé g»sbeee%ogﬁ? by Bwégg) xa}ée%uage%fédﬁ_@atmé;%%@ﬂe{eﬁ Gaussia

dnanedtridisslubiferdibg bddpt gk astve eogibimationdintragelldartyesip cansadlopt an active

coBaTAIoR B e AR o0 s TRESVETES e bt adafiig modficatons
t §RN ﬁgf@o héHs lﬁ aﬁ’@ﬁerﬁﬁtﬁ@ﬂ@/&wptaff@*muléﬂbrﬁérﬁﬁhrtgfsﬁodéi incubation

amn rmnal sign peptide and fused th
nesinds amldnrgwtﬁem@slhanm&ﬁ@em @lga@ OTBRRS 8 SUANTPEHART Ridse drigher sensitvity)

ESH rg%)rﬁ% agﬁé O(ﬁ'd %agggr?tggbf P%f"{h @%ﬁf%@u%ﬁgﬂﬁgﬁﬁﬁlar providing an
dnainssieat ;brolmotfng treesmnvessionodf tfmdmfenasejfmm eminextijve eedesaalion 'iO an active
cells. The precise intracellular |ocation of

@H%HFFQ"%‘M”QW& i¥8r ase enzyne is assunmed to be

cytoplasmc. In the experinments described bel ow,
manmmal i an cells transfected with plasm ds expressing
ei ther the nati ve Gaussia luciferase (hereafter

referred to as * seqg :F%eﬁ@m%%f@ra gk hRloRse”) or the

nodi fied Gaussia |lu erase (hereafter referred to as
"non-secreted Gau33|a Iu0|&&r sg were lysed in the
presence of a variety of IyS|s uf fer conpositions and

bi ol u nes ence asure n e

secon élﬁt Were, Jfs nglgrgly Ok{aé\ f%%tgtﬁ dvetb g% tpgaswl?i %)@Z%ssﬁ% rngtn{)e A secreted

9 us@zaﬂ%féfééﬂ énﬂ 28 ﬁFsﬂﬁéﬁﬁfe angiibrRb ardiumovdsGokbcRd. \NéIB\of ale6-well plate
e conbi ned benefits of high signal strength and

werpllaﬁdecéwwb%éofrcaﬂ@t@ned mediiiaemh essayedipiliaigrase ctivity by injecting 60ul

f’é&graégégaykf% gc;p];n lsiiqﬁ@@d(tzgg aéﬁgsgtﬁ s%@ésﬁndfc%’féﬁ%&ﬁg. 1. Results were

Slpreabains 4 Nak thé Bgre s obﬂatﬁecl?‘\ tienabsenca of sbltlﬂﬁg r1|’n nal
signal peptide and fused the re mmg#&trl g b ;
| uci f bigbiswiny DI NaBriwas digheraen WiLeTBeeNah! a0 gt Ihgan be seen from

?@gftﬂgt@rﬁm%c%srﬂﬁé A6 o P}%@%%Q?a%sﬁé‘fﬁ&%‘rd@g. protein

'zl ng enents.

Example 3

Hela cells stably expressing non-secreted and destabilized Gaussia luciferase were
plated onto 96-well plates and incubated overnight. Medium was removed and the cells Iysed in
30ul of lysis buffer per well. The lysis buffer (LB) comprised; 25 mM Tris pH 7.8; 0.1% NP40; 1
mM EDTA plus NaBr at concentrations of (from left to right) OmM, 150mM, OmM and 75mM.
Luciferase activity was assayed by injecting 30ul of an assay buffer (AB) comprising 25 mM Tris
pH 7.8; 40 uM Cz plus NaBr at concentrations of (from left to right) OmM, OmM, 150mM and
75mM. Thus, the final concentration of NaBr was 75mM in all samples, except the no salt

controls. Results were expressed as relative light units (RLU) (See Fig. 2).
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nodi fied Metridia luciferase is not secreted when
expressed in mammal i an cells. The precise

woO paogmexbd ul ar | ocation of the nodified | uciferPeEEaU2007/001615

enzyme is assuned to be cytoplasmc. In the

experinments descri bed bel ow, manmalian cells

transfected with plasm ds expressing either the native

Metridia iuciferase (hereafter referred to as

"secreted Metridia luciferase’) or the nodified

Metridia luciferase (hereafte$ referred to as

"non-secreted Metridia luciferase") were lysed in the

presence of a variety of |lysis buffer conpositions and

bi ol uTherdatede Rige2 seasthatdit behisficiadeffebieof NaBr sithcseereted Gaussia luciferase
1 dia Iu ife rcial

t N
R asDie80sh s B0 senisTagion dor anddieh HeogPoTarpo et agiarshow tat it
l%&V&M%Pé’ou%%nleé’é Naw ﬁffe is B8 é’ssori esémb% assay buffer (AB). I

luciferase activity wa asured shortly after _
dap diesseetiay Nabr enhascmseadtmhy raf nom- seqrmcbﬁauem lucifetaps;i especially when

e nodified luciferase gain high
‘%@E‘{e@"}'xsﬂ(}wﬁ ut wishing to be bound by theory, it is

suggested that the non-secreted Gaussia and Metridia

| uci ferases adopt a | ess active conformation

intracel lul ar™ but can adof¥a@pledcti ve conformation
following cell lysis, albeit slowy. The inventors

t hen Helst ealls atabbrr&»@te;sm nerstcfateshanco destabiizech &alissisi ciferase were

P e PR B o e BRisBLck B, MGl o R snana g cofp oo i

2001 6th sishﬂiffbru;ﬁﬁr m@ﬁ C]Q\@tlysfsl e co@r@ﬂﬁdl SE&)I\/BTI%tp}DBgeT mM EDTA; 0.1%
fI ash hasecs her sensitivity) and a nore stable

M dlacxataie; b Glyser|plesthe ﬁ@cgnt@h@ aﬁdéyne@aﬁﬁitérw)cated in Fig. 3.
t

%lglaegl?gs{esdlcg\}rr]ﬂ/gf s?%ééyéodéti ?enﬁg g@&}’a’r @ﬁh&r{ﬁ%e 'Zg'fwfg* BWinklfg 60ul of an
aseayf lmrffﬂattdnmnsmgﬂ&ml\/aﬁtsi pHe8. ¢;on fntrt EmA annmmlsb@mm@eam Cz. Results
| ysi s enefits of Bro Ani o np
5% S ekt e B R PGInGR s hepiis Chah oS i Ao o
expr [ i
o, s ok HRFeak PR BitaRaTo 8 sl Ehoplef AP ATG e 2 superr
enharce@entieNaClehd eshaneaneent wasdfeghdid have20me carfcentration dependency.
condi ti oned nedi um and assayed for luciferase activity
by injecting 6Qul of an assay buffer conprising 26uM
Cz; pH 8.1 plus the salt agxhmpleGated in Fig. 1.

Results were expressed as a % of the light units _
obt ai iela ¢afis tstablya®ygeassiag sithes aion-seeeigd an% destagiizedoGeysele or non-

'\Qﬁede\ggaéwgd?@%ﬁ/gﬁ I"I?Lnfillg%(%gl Fel\lglg@ﬁ oﬁ%acg% @éﬂ ?ﬁte? aJnﬁ'incuba’ted
calertnlght tediofin wacreaioest Qﬂu{ﬁé icalls! lyseii fire @LSIEOF lysis buffer per well. The lysis
buffer comprised; 25 mM Tris pH 8.1; 0.1% NP40; 63.4 uM Na-Oxalate; 5% Glycerol plus the
concentration and type of salt indicated in Fig. 4. Replicate samples were assayed for luciferase
activity after 30 minutes following addition of the lysis buffer by injecting 60 ul of assay buffer. The
assay buffer comprised 25 mM Tris pH 7.75; 2 mM Ascorbate; 24 uM Cz.  Results were
expressed as a % of the light units obtained in the absence of salt (see Fig. 4).

As was observed with non-secreted and destabilized Gaussia luciferase in Example 4,
NaBr provided a superior enhancement to NaCl with non-secreted and destabilized Metridia

luciferase. The enhancement was found to have some concentration dependency.
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renmoved and the cells Iysed in 3Qul of lysis buffer
per well. The lysis buffer (LB) conprised; 25 mM Tris
pH 7.8; 0.1% NP40; 1 nM EDTA plus NaBr at
concentrations of (fromleft to right) OrM 1500V OrM
and 75mM Luciferase activity s assayed by injecting
3Qul of an assay buffer (AB) éﬁprlsi ng 25 MM Tris pH
7.8, 40 uM Cz plus NaBr at concentrations of (from
left to right) OM O 150" and 75mM Thus, the
final concentration of NaBrExampolg8mM i n aI I sanpl es,

except xpressed as

ol o 18RfasE RS Wele i let s BT i eel it B Ror-secretd
Bing deﬂalslizedvaabﬁdla tub;%rds@ g friofisedreted bee HeQébnl&@cBMerfahucnferase Two
secret ed Gaussia |luciferase (Fig. 1) also applies to

XA R S@éecﬁh@\b"éas SaRaratecEanipi it i@&ﬂ'ttﬁmwg igarelatwe Wminessence in counts
I‘pEFﬁ%@ﬁqﬁ @S:fiug u f s, '5%\Lééx§°1 @@V@@%d@gg@“g‘xgémﬂém éjggls AR and assay

lbuﬂfér@rﬁe(edl)]ly in the(mrmubtearﬂeﬁm dfizalt ad@EBIas émfivated e Replicate samples were

ooty 2 1) R e R S o pifee (W by EiccTB g neassay buter (48

HelLa e bt ﬁdn@@l:ﬁéte@@b&%%n@%oﬁ@ébr@t@&ﬁf /&ghgfﬂs‘i'ase the signal strength is
destabilized Gaussia luciferase were pla

dwnvpyrest ip|tha absergedf salt Abughed signed BW‘ﬂngihtwasl\r@tedLby] inasling salt in either

'fh%ﬂ}’s&seeq% Mﬁ§£§§§%§ EW%@%% '(g}ngpq%grlgjllg salténsav Weﬁgfj {gfﬂﬁ_@hlonde salt for
BOﬂh IuciferaﬁésEDﬂ' the BurliPsaivRAOgroliss, helhhHisr Syl §t¥e¢igth5v?/és seen when the
cerol plus the concentration and type of

PW 'Q?al"’@sd Inckyded §. the. lysis, uffes rsuggestingt ihef mysmcmmatm@s it may be

Pl o A 00, RN e,

Tris pH 8.1; 1 nM EDTA, 2 nmM Ascorbate; 26 uM Cz.

Results were expressed as a@‘?of the light units

obtai ned in the absence of mpe( ee Fig. 3). Both

salts |ncreased i ght output conpared to no salt.

I—Iovvevle'i‘c' RZEST assR el ﬂef@f@@ﬁbé&‘r deseried frabxastaiend. Albsaa@ere present at

gﬁzg] 1t was found to have some concentration

dependency. anple 5 HelLa ceils stably expressing

eit heifhmblghesétewdt(ﬁdlgaaiobnda%mbrhtl (b-eottl) Gan sehigvedrwith NaBr, RbBr and

n ret and destabilized Metridia |uciferase were
th WEL, ey elg(g qﬂggqcerﬁprgt\@ $658 Withcthe geregpponding Chloride salts and no

enhancement was seen with iodide salts. These data demonstrate that, contrary to the existing
literature, the anion and not the cation is important for achieving high luciferase activity.
Moreover, they provide further evidence for the beneficial effect of bromide salts and demonstrate
that a variety of different bromide salts can be used to achieve the desired effect (see Fig. 6).

Example 8

Luciferase assays were performed as described in Example 7, except using the indicated
concentrations of salt and EDTA in the lysis buffer. Replicate samples were assayed for luciferase
activity at 20, 30, 40 and 90 min after addition of lysis buffer. Results were expressed as a % of
the light units obtained after 20 min lysis in the same lysis buffer (see Fig. 7).
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overni ght. Mediumwas renoved and the cells lysed in
20 ul of lysis buffer per well. The lysis buffer

weopoiged; 25 mM Tris pH 8.1; 0.1% NP40; 63. 4PCivVAU2007/001615

Na- Oxal ate; 5% d ycerol plus the concentration and
type of salt indicated in Fig. 4 . Replicate sanples
were assayed for luciferase activity after 30 m nutes
followi ng addition of the lysis buffer by injecting 60
ul of assay buffer. The assay buf fer conprised 25 niV
Tris pH 7.75; 2 nM Ascorbate:324 uM Cz. Results were
expressed as a % of the light units obtained in the .
absence of salt (see Fig. 4). As was observed with

non sladiiectidnaanef sdieatdBDTA, zedrafaticsindreéase e Iuﬁﬁr@s‘é%clmy was evident
npl e 4, NaBr provided a superior enhancenent

m«ﬁenvaot Hiich fh it (641 OBsioh OF 8k BB A JENEHAf @né) therefore more
dedfradics IREof wagragé‘ '%gtﬂ/ﬁ Wﬁﬂiacf‘ﬁ@v%d fbg“z@gltl&?opé\fﬁ@r ESTE 9L NaBr alone.
concentration dependentcy. Exanpl e ucif erase assa

Keawemerper édﬂit'rvedieMc:dl@fectiWaedchiwe&bgn@htémﬁg Dot bormohd;r&s into the lysis

B G0 B o o0 et 350 ENEH phfen Hkse PEieass hgmes

experi mants are shown as separate graphs, with results
shown as relative | um nescence in counts per second
(CPS) (see Figs. 5A &t lbBeneffyof Ghelatoessh experi nent,
the lysis buffer and assayggg’tnéér differed only in t he
anount and type of salt ad |nd| cated. Replicate

oy LB P oSE R RS oL PSR YT PG il s bufr
dofiBinin 85‘50 P NBBN&HA- tBE mHBAES combiftatich GEDTROMwS %%eﬁﬁn@rﬂs are shown
Met ri luciferase the signal strength is then | owest

asrsepirate grpERdth sesubmshown As ralajive light Ligis ARL Y (seerfigsh 8Aversd 8B). Within

«%g@ ggn %ﬂtqﬁé g%h%‘%ﬁm? . \%sﬂqé&] @ %IH%g\glegg f thglﬁéifs Blire? Gitfered only

if theedmotnt df EDTA s talcated. dReplicatd sahiples Metdadsayaid fisraaiay of ridh-secreted
the four treat rrent groups, the highest signal stren

th

Gaussia Bisiferageeh 39 pic! 20 Minaitse addition ohlysiv bdiar. | thetreefit ofd EDTA vs. o

1 N
A S oLy aARER rRusoen, NG, GhPaeoRE Bonest of e frounts of
ECAfAniartertiis anh both esigaal Sretgnsiiy rfdethe stabitityyf ¢he Tudiferasd sigrees ever time in lysis
agsays were perfornmed as described in Exanple 4. Al

Pts were present at 150 mMin lysis buffer, The

hi ghest | evel of signal enhancenent (>5-fol d) was
achieved with NaBr, RoBr and KBr. A |ower |evel of
enhancement was seen with Exampleft espondi ng Chl ori de
salts and no

Luciferase assays were performed as described in Example 9, except using the indicated

type and concentration of chelator and a 30 min lysis period. The results show that both EDTA
and EGTA provide a concentration-dependent beneficial effect on signal intensity (see Fig. 9).

Example 11
Luciferase assays were performed with non-secreted and destabilized Metridia luciferase
as described in Example 5, except the lysis buffer contained no salt and but contained the
indicated type and concentration of chelators. Replicate luciferase assay were carried out after a
30 or 120 min lysis period. Results from the 30 min time point were expressed as a % of the light
units obtained in the absence of chelator (see Fig. 10A) and results from the 120 min time point
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achi eving high luciferase activity. Mreover, they
provide further evidence for the beneficial effect of
brom de salts and denonstrate that a variety of

di fferent brom de salts can be used to achieve the
desired effect (see Fig. 6). Exanple 8 Luciferase
assays were performed as descri8ed in Exanple 7,
except using the indicated concentrations of salt and
EDTA in the lysis buffer. Replicate sanples were

asseyeubstanras Y tfielighnmitacstaived withake QéFaQe I)?élpst buffer 2B86m#see Fig 10B).
esults were

n after, ad sis buffer.
ﬁr’%ﬁé’@% %9@ Eﬁﬁ‘r\ &RE/X@P%[G Thnhre¥ideo cangeatiation dependent beneficial
[ 7).1n the
SE%"&E%@Q“Z%' i end SMRGhAR Sl et Fifa Tl )
luci ferase activity was eV| dent between 20 and 90 min
after the onset of cell Sf'léfg ﬁ(ﬁzar nore stable (and
t herefore nore desirabl e) |XGBP'eIE | uci ferase activity

Prasksao Het el Pty bxilesshg %b&r@t‘éﬂ Cellddh Bf s&':?% | Be @’Bl‘é luciferases

However, an additive beneficial effect was
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th results shown as Ive uni

9@ . and Aome dangi)s reddiviett iassag daffer ¢hapadditionaly corthifedsBumm EDTA (see Fig.
ay buffer was used for all sanples and the lysis

@ﬁ‘%fer differed only in the anmount of EDTA as

i ndi cTheghta RRRM thetaiehepafp bERIINGY @mﬁéﬁ@ageg%tefd%g\%ﬁ L¥drdt¥d Gaussia

of non-secreted Gaussi a luclferase at
2l ran-saeratediMsfricds lucifpedse m@fEE@mpleﬂSeW)emsﬂi t doorfot IapM to the (native)

S L B, A TR s vren
$EDDAesi tirat rexeived thé chsidibr chiyan e dséﬁy%ﬁért (Yee1§l118)€ This sug];gests that the

ility of the luciferase si overtlrrem
?ff?F?Qi he %ﬁ'&%@‘@s Tt aogeiat éedeve! %éf@ydbstw@r ror akihe momenit cddnitiation of
glesedtide q?étﬁbr R AIPRLS ikt tRGARE oF BhdMlor ddurk APIhS L 8Lhf the luciferase
protein prior to the enzymatic reaction, for example, by the chelator ass&stlng the luciferase protein
in adopting a more active format.

When expressed intracellularly, it has been shown that the secreted luciferases adopt a
less active format such that the positive effect of chelator is pronounced with the intracellular
versions that require refolding or other modifications in order to adopt the high activity state of the
protein. This beneficial effect of chelator on luciferase activity has not previously been described.

Example 13
Hela cells expressing Firefly or Renilla luciferases were plated into 96-well plates and
incubated overnight. Medium was removed and the cells lysed in 20 ul of lysis buffer containing
25 mM Tris pH 8.1; 0.1% NP40; 63.4 uM Na-Oxalate; 5% Glycerol, 150 mM NaCl plus the
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type and concentration of chelator and a 30 min |lysis
period. The results show that both EDTA and EGTA

w@e@sioglae@ concentrati on-dependent beneficial BET/aU2000/001615

signal intensity (see Fig. 9). Exanple 11 Luciferase

assays were perfornmed with non-secreted and

destabilized Metridia luciferase as described in

Exanpl e 5, except the |lysis buffer contained no salt

and but contained the indicated type and concentration

of chelators. Replicate |ucif¥ase assay were carried

out after a 30 or 120 mn lysis period. Results from

the 30 min tine point were expressed as a % of the
doh«;ﬁntratlmniof EDmn'raFig etl. i Replitete sdvspasclerofssayed ft tucifefe eactivity at 30

ran by asas 3L 0pieRy, %SH et rotiani B e oA DlNEd by 30 ul of
Sﬁfg%al’& 808 aRY Gi®hu (Q/D?;ér c gﬁhE%ﬁéﬁ%esuﬁb%teloﬁésultJ hee dxrestetiSs a % of

t hat " EDTA, rovi
tholighburits alotaioed ldeﬁmeabdmwe ofd:'é}i@f(lseﬂ%g 1@J.f ect on signal

i ntensit nd .additi I..re ffe it lLysis

e oy BaRge s ECeoiifor ST fo oril 2RE ey lugiéPasBs does not
pR\RIeaRS st 1RRsTcRl @I’ﬁbc@iﬁgﬁbﬁnt@ﬁsntﬁi 8§ Ts%b@é?vé&ﬁﬁlm'ndh@ecreted Gaussia or

| uci ferases were i ncubated overhnight. Aliquots of

’ Mﬁilffdﬁ fuctigrasesne i @ctwéheeaqidéﬁﬁ\,@ditamdclaarlyud@cﬁaiemhe. astigty of Firefly

f?'%lge medium (RPM + 10% fetal calf serum with or

ut 5 mM EDTA. After 30 min, 80 ul aliquots were
assayed for luciferase activity by injecting 20 ul
medi um cont ai ni n sults were expressed as

48 u
the %of the IiR 'VUWReécéGPHF‘?T@'ét'Pmoft%erﬂﬁ%tence of

EDTA (see Fig. 11A). A se %ﬁﬁ@“ ment was perforned
in the sane manner except t e incubation tinme was

IbB? ; g_?& %el{s%xgrgs{iﬂ i%na p'{}&gcﬁn}?ﬁg(‘ig?&gﬁéﬁﬁpﬂfg @gf@ﬁaée.d in equal
alius)s ontde6-dalt piatekl and Inbitiatet! eerhighte Thres expferimeitts tareoshowd as separate

Febms Bigh, T d S0 146 Ao e iois s piog b wes used for al
s%@ﬁle% dd Hle) 19 Bfﬁh‘reH Bnlf 'ﬂ%% Q@é él;f\gg?erg:eﬁws@& gfj'\ % ﬁnrly%lscﬁ‘u%er unless

e sa erases I'n
dtmsmfndlaatgd eiﬁlhmammmdetergentssa&aﬂ asl DOatdorrmt pen‘wd vterhawth Gaussia

5B cetiab, s, BB Mo st b daER Zgeione cetergent

CHARS, apdeatddenot R)Vl%e 0é chlRet BUbSATdAhE s8R isdirotabl B fgR Mhe non-ionic
of initiation of the reaction. Rather, it appéars that

ctetﬁaé;aﬁ@néween &, Efw@n H0and i uThe ramaining detevgsntsowhichere all non-ionic

e ARE P EO bRuBl BB BE BRHRY e Tici 1 or ase

protein

Example 15

Hela cells expressing destabilised, non-secreted Gaussia or non-secreted Metridia
luciferases were plated in equal aliquots onto 96-well plates and incubated overnight. Medium was
removed and the cells lysed in 20ul of lysis buffer. The detergent type and concentration was
varied as indicated. Luciferase assays were cartied out by injecting 60ul of assay buffer
compﬁsing 25 mM Tris pH 8.1; 1 mM EDTA, 2 mM Ascorbate; 24 uM Cz Two experiments are
shown, 'in the first the lysis buffer also contained 5% glycerol, 64uM sodium oxalate, 150mM NaBr,
25mM Tris pH 8.5, 5mM EDTA, 0.6mM reduced glutathione, 0.4mM oxidised glutathione, 75mM
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in adopting a nore active format. When expressed
intracellularly, it has been shown that the secreted

wo cmBleneses adopt a | ess active format such tPEI/AUL®7/001615

positive effect of chelator is pronounced with the

intracel lular versions that require refol ding or other

nodi fications in order to adopt the high activity

state of the protein. This beneficial effect of

chelator on luciferase activity has not previously

been described. Exanple 13 HA% cell's expressing

Firefly or Renilla luciferases were plated into

96-wel | plates and incubated overni ght. Medi um was

uremuB)eshd dusiflerbsecact ety Mas bgsapet! atd0 2n. inl theedoyd expetiértethe lysis buffer

%i%?nt a,tﬂ E % ngMrﬁjd‘v;lﬁ y@@ é,fé_é gg@ 0'41%@:\"3%8 ng\? ﬁl’agr %’é/ﬂ Glycerol and the

m&w@@@@@&nﬁm&é é’s@a)fég FDIP i Reb@ts wefe e%&séd:aé ﬁm%%ﬂh@%ngm units

wer e assayed ferase activity
Obtqu@dtusmgo 3% NH40((ﬁeeFlgse’f4lﬁwnd§é%)y buffer I I cont al ni ng

Firef strate followed b Pro ‘s LSt

ona A BHE et B APREMIRL %81 2 28 PEREY Bl g,k SBs bioas
e'n&ﬁneﬂmmmy efhdatiata). Yo OEHARR id ingliFficiannitd JysetharicaRd tHefefore different
t he absence of EDTA (see Fig. 12). The results

GOoReanEafion ranﬁaﬁ ofitipse detalioents wergiusediT Mersgcond sxparigent{see Fig 14B).
firef 0

bene f‘il’ﬁézl g%{ﬂ’( ?\ \gftﬁeag rgl‘?esﬁée@?ﬁts og’#g %t &ng&trﬁfme%egendent inhibition on
s:gnbhntnnnﬁy sTa@reémadvaﬁmmssevmemlmmer ambn@ detergehtsr $xSeand DOC. CHAPS,

aa%hfl Eq,lp@@ ?rg%thg&% Qg&l&@;@g@ vity pgnege\rg?e%qsef@%tr/g@]y01ferase notably,
78 " én@tréqgﬁecpf | Se(%ﬁégntrat@ﬁaﬂpbﬁec Cyﬁ"'%@ I8, The remaining

expressi ng dest abi non- secr et ed ussi a
detmgaﬁwtar abieh aesr ell poreibmic perforspdakellalvitig MEHE aoth Totod 6¢1@R Iproviding the
tes qnlﬂ i ncubat ed overni ght. Three experinents are
logal iSUY- ot e graphs (Figs. 13A, 13B and 13C).

Wt h' Fxp @mﬁémsewmhe ABithic deRfgeRROPARGRAShIWAT fheitateasat 4§ @6lh anionic
for aII anples and the lysis buffer differed only in

ctemwy@é'om deferpenisiane agiseng ifitoryggfeaion gignal intsasityer

unl ess otherw se indicated). The anionic detergents,
SDS and DOC do not performwell wth Gaussia

luci ferase, presumably becBxsplé f&ey i nhibit [uciferase
activity. The Zwitterioni c detergent, CHAPS, appeared

not tiellyteml &ipfestifg bscrétéd CadddiaadttbebBied IWIRIid RiciRfRB R plated in
true for the non-ionic detergents, Tween 20, Tween

80
egkel alBuofs, ontpra8-well miates iang ineeaied guernight. Mpdign was eemeved and diluted 1:10
intg rf’reérpﬁlub&um containing the type and concentration of detergent indicated in Figs. 15A and

15B. After 30 min, 8 Oul were removed, 20 ul of medium containing 48uM Cz added and the
samples assayed for luciferase (see Figs 15A and 15B) Results were expressed as the % of the
light units obtained in the absence of detergent.

The results from both experiments indicate that, as with non-secreted Gaussia and non-
secreted Metridia luciferases there is a concentration-dependent inhibitory effect of these

detergents on the signal intensity derived from the secreted forms of these luciferases.



10

15

20

25

performed well, with NP40 providing the highest signal
intensity. Exanple 15 HelLa cells expressing

waemBalnibid sed, non-secreted Gaussi a or non- secpet/at2007/001615

Metridia luciferases were plated in equal aliquots
onto 96-wel | plates and incubated overnight. Medium
was renoved and the cells lysed in 2Qul of lysis
buffer. The detergent type and concentrati on was

vari ed as indicated. Luciferase assays were carried

out by injecting 60ul of assa$lbuffer conprising 25 mv
Tris pH 8.1; 1 mM EDTA, 2 nM Ascorbate; 24 uM Cz Two
experiments are shown, in the first the lysis buffer

al so contai ned 5% gl ycer ol ExdéifpléMBodi um oxal ate, 1501M
NaBr, 25mM Tris pH 8.5, 5mM EDTA, O dmM reduced

gl ut adiiaanss expredsig @ostadiliseridngn sebitddi Gesia IGEifhAsE ware(p!ﬁéd in equal

and luciferase activity was assayed at 40 mn. In the
Figeainenta 0puel pisias, anﬂh@cut}@tgqi QV%'M@meTWQa?%”'B@H‘f aierfbawp as separate

QL0 Ry 28 O o SR e e o
sbﬁf;blemand thedysisl huﬁer\m‘feeedemml&me’,d Née40.tThe highedt sighat wias gédn with 0.1%

uni ts obtain usj ng .0. 1% NP40 Fi gs. 14A and .

Ao e L v o EaRGraTOuS SEgReTERt of CB 0 fat ierase
<§&}§% L MrBtic activity

a:\cﬁgwtléﬁggbl@ab& b PSt'rPaséolr%suf Klkhcdlégﬁtﬁetﬁtgﬁl yse the cells,

therefore different concentration ranges of these

detergents were used in th? moz@ experinment (see Fig

14B), The resul ts show tha tergents provide a

Icgtn gﬁ It—?q?i_dgte Q’rggr]ut: gtmqulgith%gyt&@h% %{%lﬁcrptﬁ% Gaussia luciferase

\ﬁé&' déférrﬁmé’@&sed&@’fbbé inHAemBIEd 7 %e t %&rm@nﬁé‘és@s‘%%b%h‘éd with cells

detergent, provided the highest activity f
mmswmeﬁe@etwﬁeuwaa%rwcch egliaghe conditiaddymedium was used as a source

PRl B SEndo Db B BREBRNIMbeTn 1B gl sancentatons

el rdult@demanbiraté D@t ihibttich, of mleﬂféraﬁélﬁ@ﬁinty\@} detergéntt BedWSHthdOM secreted
Triton X100 _providing the hi ghest signal | nt ensity.

andhen-perssied Galyssin lttcrﬁ%as,ea(seeo:ﬁg "Het er gent CTAB (not
shown) indicate that as with ani onic detergent
cationic detergents have a strong inhibitory effect on
signal intensity. Exanple PartMepld: cel | s expressing
secreted Gaussia or secretg}? I\g%r' dia luciferase were
plated in equal aliquots ofX&f Il plates and

i ncubat ed overni ght. Mediumwas renmoved and dil uted .
1: 10 Luciferase assays were performed as described in Example 9, except using lysis buffer

with the indicated pH. EDTA was present at 1mM except where indicated. Four experiments are
shown as separate graphs (see Figs. 18A, 18B, 18C and 18D). Lysis times were 40 minutes for A
and B, 30 minutes for C; and in D, and replicate samples were assayed for Gaussia luciferase
activity at 30 or 120 minutes after addition of lysis buffer. These data demonstrate the benefit of
higher pH in terms of both signal intensity and the stability of the luciferase signal over time in lysis
buffer. The combination of high pH and high EDTA was particularly effective.

Example 20
HelLa cells expressing destabilised, non-secreted Gaussia or non-secreted Metridia
luciferases were plated in equal aliquots onto 96-well plates and incubated overnight. Medium was
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into fresh nedium contai ning the type and
concentration of detergent indicated in Figs. 15A and

wasBs/osfiber 30 min, 8 Qul were renoved, 20 ul pET/ABCORNOV1615

cont ai ni ng 48uM Cz added and the sanpl es assayed for

| uci ferase (see Figs 15A and 15B) Results were
expressed as the % of the light units obtained in the
absence of detergent The results from both experinents
i ndicate that, as with non-secreted Gaussi a and
nonsecreted Metridia luciferagds there is a
concentrati on-dependent inhibitory effect of these
detergents on the signal intensity derived fromthe

saroaved enti theceiis lyséd i [20slef lysls blﬁf%f TP6 HysiEwamep kémpriked 83.8uM Na-oxalate,
[i sed, non-secreted Gaussia

?’%’c '¥“@F°)é(1§ré&0@ H@%bg@f?tég‘wl Trisea fhg indiseied adt lictaiess assaysuete caried out
@l 84 & By ﬁ'\e'cﬂ@u@(ﬁﬂ Sﬁjas%ﬁfﬁli Sc’aglé&ﬂpr;@’?@ @é&ﬁ%r%%{grﬁnM Ascorbate;

shown as’ separate graphs
¢ uMiGz. Restlts worp expressed as théndh cﬁ&%glﬁm@mﬂt&ﬁeﬂ@t pH\BS (se86¢h. 19).

: m frer differed onl
the o6 R0 S ErgHbatne Vet of s’ uber wif e abonparREns of bot
Sigen tersity @lﬂgih@ ity dTaRk %ﬁéﬂa%%@n@?ﬂe?@m@"@%&@éﬁf with both non-

det emgent It can beé seen that I ferase act
Bapsigyand dfedidipeiieiferase.a Bymotteast, nra'o‘lrmiar-&)kpqeremadbsmonducted usmg

T NI R T M———

foumeéeenmalymmleltaﬂnmme@b (aétad@t%ﬁbw@.ed in Exanpl e 17,
except the experinment was also perforned with cells

expressing the secreted Gaussia. For such cells, the

condi ti oned nedi um wasp Hep&mﬁ@%h&e of the

secreted Gaussia protein € detergent was
added in the indicated conErmhplalf ons. The results
denonstrate that inhibition of luciferase activity by

det er gmiéramssays weird perfoertddl &Q&é@b@@iln@émﬁﬁ%s\ﬁﬁf@jﬁﬂm 5 mM and
%gés lI Juci ferase (see Fig. 17). PartV: Exanpl e
A ef \é?%\té‘gera%%oa{»‘)‘?gta\ﬂéﬁ* e ﬁ”@ﬁﬁt@ﬁ ﬁ@'@e%t@tld@ssflf reduest (req) and oxidised

FURFEARle SRR A B B b gy 0
mindteg aftes ddditiamuaf l)es»s;imﬁerrre’"mgse tiia;aédaiﬁmrag@bﬂwas%ﬂpair@b@e within the lysis
AEREN SR ftaone, A maiecprasorsbiy e @bledusol and axisacoltatiione,
iRbreaas! ttleqBte 1af Whith HANRIEBs\EBird I8 MSRhuhPECRURThPthe cell lysis step

| uci ferase
(see Fig. 20).

Example 22

Luciferase assays were performed as described in Example 21, using the indicated total
amounts of glutathione and ratio of reduced:oxidized. Replicate samples were assayed for
Gaussia activity at 20 or 60 minutes after addition of lysis buffer. These data demonstrate that at
all concentrations and ratios tested, the presence of glutathione in lysis buffer increases the rate
at which the luciferase acquires its maximum activity during the cell lysis step. At the higher

concentrations of reduced glutathione, a somewhat reduced signal was seen at 60 minutes (see
Fig. 21).
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of the luciferase signal over tine in lysis buffer.
The conbi nation of high pH and hi gh EDTA was
particularly effective. Exanple 20 HelLa cells

expressi ng destabilised, non-secreted Gaussia or
non-secreted Metridia luciferases were plated in equal
aiiquots onto 96-well plates -48d i ncubat ed over ni ght .
Medi um wasrenoved and the cells lysed in 20ul of lysis
buffer. The lysis buffer conprised 63.4uM Na-oxal at e,
5% d ycerol, 150rM NaBr anEx2Bpld2Bri s at the indicated
pH. Luciferase assays were carried out at 30 m n by

I nj ectHehg céi@ransidntipsxmassihy bhier norpsgerdietl Galisa® IuEhdrakel of non-secreted
Resul ts wer

7. 15, 2mM ASCP bate; 24 uM Cz. | re _
%ﬁd@é%“é@ a5 WeTR &I o oo e Pgies apthingupatss oueraight. Mediyspwas removed
belg]-i { DAty
o SR e iy SO of AR R e e CRB R 2s A Trh B 81 624 uM N
oxalgethi % iNPARI 5% Mlyeersi and eithet nphyutathiers ori & gomblnatidneof 0.6mM reduced

l.uci.f.er a Lanal .pver ti [ bserved with both

sl S A0 BB oFea ek el wereessared for lucfrase
qotivity &30, mih Rftéri ALitiG ofeysREJUFERYiGeRG 606k 3 @n ls!\§é%29)uffer.comprising 25
firefly and Renilla |uciferases suggest that there is

A Bidshief i ¢ D.al)-bral freduced glutathipe plra oxidiged: gittathions smVOEDTA, 2 mM

BT e 5o 6L LRaRS o e o

biglitéteiorester the sayeslusiersse (ves Figr 23d as described in

Exan‘pll]_ﬁ f}é with EDTA at 5 nM and gH 8.5. The I%_sis_ _

buf f ed "efdedepnsiatihatahbe rafiaitestadetie pissensa of glutabiase ibthe lysis and
[ : [ .

B o oD s 8 o P Eeb R Ebn ) Gl SR EEn et

WeifeP@esr 135 minutes after addition of |ysis buffer.

These data denonstrate that the presence within the

| ysis buffer of oxidised glutathione, and nore

preferably a m xture of regygngleapd oxidised

gl ut at hi one, increases the rate at which the

| uci f piEsBscAsstdl i i b Y ' e :

cell lysi sS st _epysz Sgrg ﬁfﬁ%%go; . E@@%%Iyriek%g?%@a&s%&ng a single

%@W@ﬂc?]mr@ rg@r cofcadgrev;e (eb}aﬂm' r1.ped ;edufadamalhrmw Zbiidisedo)l in either the
' i ndi cat t ot unts. of gl ut athione an

S Bl ARy B il Toerimeat-Sumrpioud ahaeearate araphs (see

Figs @8/ @nd 28B). Replicate samples were assayed for Gaussia luciferase activity at 15 or 60

minutes after addition of lysis buffer. These data demonstrate that the presence of glutathione in

lysis buffer but not assay buffer increases the signal attained after a short (15 min) lysis period.

Example 25

Luciferase assays were performed as described in Example 23 with the glutathione in
both lysis buffer and assay buffer. Additionally, the lysis buffer contained the indicated
concentrations of urea. Replicate samples were assayed for Gaussia luciferase activity at 15 or 60
minutes after addition of lysis buffer and the 60 min data were expressed as a % of the signal at

15 mins. Al lysis buffers showed an increase in signal during this time. However, the increase
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Gaussia activity at 20 or 60 mnutes after addition of
| ysis buffer. These data denonstrate that at all

w@emsestis@mt i ons and ratios tested, the presenckCDAU2007/001615

glutathione in lysis buffer increases the rate at

whi ch the luciferase acquires its maxi mnum activity

during the cell lysis step. At the higher

concentrations of reduced gl utathione, a sonewhat

reduced signal was seen at 60 mnutes (see Fig.

21). Exanpl e 23 Hela cells trafsiently expressing

ei ther non-secreted Gaussia |luciferase or non-secreted
Metridia iuciferase were plated onto 96-wel |l plates
warsdiessnproioah esti \mheﬁo'-ﬂ@hhM Uveal suggestiag thrat maviedmaaotivityhean be reached

cells |ysed in Lt OI-I SIS buffer per well,

O8R5 P rﬁﬁs%o (3o Hid428) 1, 63.4 uM Naoxal ate, 0.1%

NP40, 5% d ycerol and either no glutathione or a

conbi nation of O dnmM reduced gl utathi one and 0. 4mM

oxi di sed gl ut at hi one. Repl Exampde 26npl es were assayed

for luciferase activity at 30 mn after addition of

| ysi sHédafcblisrexpressing dustabiligedbiibnedecrefed Bavssislagifelasé ere plated in equal

SIS PR e A i bl Calst RIco e SR Pt Ates ped for al
éﬁMp@%CR ﬂl@ét@ sarfiles MefeZ af3aged foP IMérﬁseeé&NEﬁﬁteQ'O 3B 100 @nidtes after

of 'the lig units obtained In the absence of
@idmoraphlym@ﬁeoconttaumgs@mlymroh Sahvhsadiuns exsla, §.19% NIP40, THhemM NaBr

pﬂ?%eﬁtg%%@f?" e B A Vi B ltet B aulla papm recuces

Guhtatdiohd) OeNE eadiddaRBtIeTR, 7HHM tha"(vH)lOWi'@féféé o8 Eydls ansacrﬁeved only
and non-secreted Metridia |uciferases.

10 m@ﬁra@eac&\étm?@r femias fysisf tswﬁrvédysessbuﬂféseqhisy% 1@% activity within 20
?r‘gg Riq27) except using a single concentration and
0 P aéldi tive (glutathione; 1.2 nmMreduced, 0.8 niM
oxi dised) in either the lysis buffer and/or assay
buffer or neither. Two expergna é gre shown as
separ ate graphs (see Figs XamRa 3B). Replicate
sanpl ﬁél_avtﬁlfsee@%%ﬁﬂgeéjesﬁaﬁﬁlse@ahbﬁﬁéeére{e%l Wt ﬁﬁ&fe?a%% W&l‘etdfated in equal
at or 60 mnutes after addition of lysis
%nwﬁor‘d@%aweibmatemndamcmbatﬁhoverm@\t piiediven wes emoved and the cells lysed in

1 B8 BB et o e iy FRhmCORRE, P8P, pys 25mm Tis
at\isd RdibRéd 4 th&maioRb® sAbat 480 hfrv:érﬁﬁ Wh@féﬁ%téﬁi‘erﬁnM EDTA or 0.6mM

perfornmed as described in Exanple 23 with e
rgfuced tdtitatiiens and 0.4mM oxidised glutathione (GSH/GSSG) Replicate samples were

assayed for luciferse activity at 30 or 120 min after addition of lysis buffer by injecting 60ul of

assay buffer containing 25mM Tris pH 7.75, 2 mM ascorbate, 24 uM Cz. Results were expressed
as the % of the light units obtained at 30 min lysis (see Fig. 26).

The data show that with NaCl as the only additive, only a small portion of maximum
activity is aftained within the first 30 min of lysis. An increase of more than 1200% occurs between
30 and 120 min in this treatment group. Treatment groups comprising either a redox buffer
(GSH/GSSG) or a chelator (EDTA) performed considerably better as indicated by the smaller
increase in activity beyond 30 min lysis. In each case, NaBr performed better than NaCl
demonstrating the additive benefit of combining bromide with redox buffer or chelator. The
benefits of a combination of bromide, redox buffer, chelator and high pH can be clearly observed
as the increase in activity between 30 and 120 min was less pronounced.
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both lysis buffer and assay buffer. Additionally, the
| ysis buffer contained the indicated concentrations of
wae@a/04Repl | cat e sanpl es were assayed for GausBCEHAU2007/001615
luciferase activity at 15 or 60 mnutes after addition
of lysis buffer and the 60 m n data were expressed as
a %of the signal at 15 mns. Al |ysis buffers showed
an increase in signal during this tine. However, the
i ncreasewas | ess pronounced with 50-100 nM urea
suggesting that nmaxi num acti+4%y can be reached sooner
under these conditions (see Fig. 24). Exanple 26 HelLa
cell s expressing destabilised, non-secreted Gaussia
luci ferase were plated in equal aliquots onto 96-wel |

pl ates and incubated overni ght. The sane ass(,)%. buffer
was diertiyely, these dafa dpnensiratedsl ueriebvedenglit ekcomeining multiple different

cgﬁ@@ﬁéﬂg Oogl iﬂ{e ih\’é?liicin??—\@d?tﬁ)ngi t WS' da¥a &%Wg%a? Ehe]%@otig{ %&ﬁpe does not

er a ion o SI's puffer containi ng ycero
dolfuirhpreveckignal sieadtia{ses Exanidie SNEHEDRigs1H Qi 58 But adoursp@idshysis time.
25mM Tris pH 8.1, 1nM EDTA (v3) or 25nM Tris pH 8.5,
5mM EDTA, 0. 6mM reduced gl ut at hi one, 0. 4nM oxi di sed

gl ut at hi one, 75mM usgavii:\Binpaléé © io¥§rt:| ysis buffer
el a

achi eved only -50% maxi ctivit ter 20 m ns

lysis, the v6 |lysis bufferExaoiplee?8cd 100% activity

within 20 mns (see Fig. 25). Exanple 27 HelLa cells

expr ¢tniogl apsssily hdnsecheted Gaussizcor Beeifla Weiferasds were plated into 96-well

| yci ferase were plated jn equal aliqyots gnto 96-wel |

Atk 8 diRkbatr: QY oblerHmgies raReed riHalier SibVERS 20 ul o
i<l 4S e 20 e el e G R b b L por el
Lucifesasatactivite wah eiseyedeyl injedting 6@ of mdsay outiet comptisingt251810 Trid/pH 7.75;

d,, wh i ndi cat 1M EDTA O, d
G A RER A BRNED hoCettied Sl yitnet AT RETE il dsepggate, 24 um
dIpdd MGLTAR DURhEHe WaTEeRHANR o el fdré Aeasuracbi MéifeYase activity
at 30 or 120 mn after addition of lysis buffer by

vithpw el s dnuemeingatse mpdiymr andraddiva eifiesi g 26 finahmediur KRPMI) or
24 1y . .
o by RRE PRST il SRR el 2P 2 in e

RRter PB. onkbihe [iVdeclidddca R RBY. hRbsums bl d¥pfekseaaisast dvints per second

gnly additive, only a small portion of maximum
(€§)'rvity is attained within the first 30 mn of lysis.

An i fEdOF R | 9 F
150’ MHEHARR, HETRTR (URER ARG OISR A st s o
aschpmégeisnpseve lyeis baffar deld) forufskewith Renilla luciferase but is superior (10-fold
higher signal) to PLB for use with non-secreted Gaussia luciferase. The data shown in Fig. 27B
shows that Renilla luciferase gives the strongest signal with live cells. The data combined

indicates that Gaussia luciferase adopts a less active form at when expressed intracellularly.

Example 29

Hela cells expressing destabilised, non-secreted Gaussia luciferase were plated in equal
aliquots onto 96-well plates and incubated overnight (see Fig. 28). PA 1 = Iuciferase assay
performed with Promega’s dual luciferase assay kit according fo the manufacturer's instructions
(i.e. cells lysed in passive lysis buffer and light emission measured after adding “Stop & Glo”
(Renilla) assay buffer); PA 2 = luciferase assay performed using Gaussia assay kit (NEB), cells
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(GSH GSSG) or a chel ator (EDTA) perforned considerably
better as indicated by the smaller increase in

wa@easwidigo beyond 30 mn lysis. In each case, Na®r/AU2007/001615

performed better than NaCl denonstrating the additive
benefit of conbining bromde with redox buffer or
chel ator. The benefits of a conbination of brom de,
redox buffer, chelator and high pH can be clearly
observed as the increase in activity between 30 and
120 min was | ess pronounced. Cdbl-ectively, these data
denonstrate the cunul ative benefit of conbining
mul tiple different conmponents of the invention.
Adeld tni pansitd lysis biffes (Riamegas Biaves the INEB 4dsgy kgt indhingifide a lysis buffer;
%&o de dpea qot only |q§{ove signal strength (see
aﬁ%feame- 5718 yseg @nds Assaier ansprding de thel awentripveptiens(iysig hiufier = 0.1%
IPaE - Iso r4i rd Or, ; :
T 1SN 2 BRaRR e PEDT S o R s bl S8Rl piperazine, i
FDEAf et 8dds Usiagesopberitiods phthe c@ranivislvéntiph, sthe sigwe thtensity obtained was
[ verni . [ was .r enpyv d the cells
PRERAIE BUEIITR Land bR v e P R &) 6
lysis buffer or Promega' s passive lysis buffer (PLB)
per well. Luciferase activity was assayed by injecting
60 | of assay buffer conpriExample28 nM Tris pH 7. 75;

0.6 mM reduced gl utathione, 0.4 mM oxidi sed
gl ut affhe method of MATBIBTZY was folldwas ersdpathet the 4inetids ©f light emission were

' 7 ring the sa experinent, s well's were
Bl o it BB o RHRG A B oK BB dicompastons it are the
sIEERYHiMG: FrbseniBdintion ReGHea} ' ‘ i '
mstjji um RéPM) or pho@phate %r!lj? %ag‘l?tgﬁsg%iglnéghp %@%’;3%@%@”” (see Figs.
¢ 98y 60 ul of assay buffer conprising 24 uMCz in
either RPM or PBS onto the live cells (see Fig. 27B).
Results are expressed as counts per second (CPS). The
results in Fig. 27A indi caggamprats GeneStreani s vd

(GSve), buffer is at |least as effect as Pronega's

passi VBH s expigssing: destablised; gyon-secsetod Gaussiaand gon-secreted Metridia
i i i - L0 i Ot .

0y 0 G 0 B A, o v

wanoweds Aslnvthei cellsilyged 27 B0 sihofvysis HaifferRe Replicate | sagripfes 'vase assayed for

BB ST 2095 %, 202 L i b e s s
Lo RSSO S4B SRS s L) nd
SRPAUG slandar @ fySishufei @Tpd@s fcentaisiag RE reM plispHd7.7;n1% quitoh X100; 10%
glycerol. Replicate samples were assayed for luciferse activity by injecting 60ul of assay buffer
containing 25mM Tris pH 7.75; 1 mM EDTA, 2 mM ascorbate; 0.66 mM reduced glutathione, 0.4
mM oxidised glutathione, 24 uM Cz. Results were expressed as the % of the light units obtained
using v6 lysis buffer (see Fig. 30A data at 120 min lysis) and % of the light units obtained with the
same lysis buffer at 20 min (see Fig. 30B data at all lysis time points).

The data in Fig. 30A show that compared to prior art, the compositions that are the
subject of the present invention provide a higher and more stable signal intensity for both non-
secreted Gaussia luciferase and non-secreted Metridia luciferase. In addition, the data in Fig 30B
demonstrates that reduced lysis time can be employed when using the composition of the present

invention compared to prior art compositions.
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(see Fig. 28). PA 1l = luciferase assay perforned with
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manufacturer's instructions (i.e. cells lysed in
passive lysis buffer and |light em ssion neasured after
adding "Stop & A o" (Renilla) assay buffer); PA 2 =

| uci ferase assay performed using Gaussia assay kit
(NEB), cellslysed in passive |lysis buffer (Pronega)
since the NEB assay kit does -Agt- i nclude a |lysis
buffer; GeneStream = cells |ysed and assayed accordi ng
to the current invention (lysis buffer = 0.1% NP40,

15 1 rdi invention
put 1 orTE gk feliab UR5R] qonsbomh SrsBRit ecbralag fodie ven
conposi tions of the currentExampéntd on, the signal

345515 DR P v e A 2o o g 0k, g ovided in 2
3rtd Besigned e g @lysipafarlard 8Pul\wesay botfdr ekl okg epivelt fiate.

the kinetics of 1ight em ssion were neasured. The data
show that conpared to a prior art "glow' buffer, the

ﬁggﬁ@rﬁfeg%ons that are the subject of the present

[ ton provi de a nore stable gl ow signal and higher
seng, 1% WPLy (see Figs. 29A and 29B). Exanple 31 HelLa
cell s expressing destabilised, non-secreted Gaussi a
and 08 eted Metridia luciferase were plated in
equads, IL.qots onto 96-well plates and incubated
ove?gn/f gke%GWI\/bdi um was renoved and the cells lysed in
20 AmMEDTAsi s buffer. Replicate sanples were assayed

for Jucifer activity at 20, 30, 40, 60, 90 or 120
mn m{”sﬂ?i on of lysis buffer. The lysis buffers
usedseBsoianeriseam s v3 and v6 (as Exanple 26),
Promega' s passive lysis buffer (PLB) and a generic

st ardémM redusedglusathipesr ( STD-LB) containing 25 nM Tis pH
7.7;, 19 : 10% gl ycerol . Replicate sanples
wer 60%@§&@g@41%@&8% ferse activity by injecting 6Qul
of assay buffer containing 25nM Tris pH 7.75; 1 nmM

EDTA, 2 nmM ascorbate; 0.66 mM reduced gl utathione, 0.4
S €5ed gl ut at hione, 24 uM Cz. Results were

exprass % of the light units obtained using
v6 1'ysi's OE%P%'%%?GS/% Fig. 30A data at 120 min |lysis)

and POMEDTAe |ight units obtained with the sane |lysis
poi T B e i n Fi g 30K show ¢ hat compared (o
pri %.GrﬁMtreduEébegllﬁé%mEﬁ’egi tions that are the

0.4mM oxidised glutathione

2mM ascorbate

75mM urea

General Method:
Hela cells expressing a modified non-secreted Gaussia luciferase are cultured in 96-well plates,

lysed with lysis buffer (20ul) after removing any medium and are assayed for luciferase activity
using a Wallac Victor 3 luminometer (Perkin Elmer) in flash reactions following injection of assay
buffer (60ul).



subj ect of the present invention provide a higher and
nore stable signal intensity for both nonsecreted

w@EGsritE6d uci f erase and non-secreted Metri di a PCT/AU2007/001615

luciferase. In addition, the data in Fig 30B
denonstrates that reduced lysis tine can be enpl oyed
when using the conposition of the present invention
conpared to prior art conpositions.Part VIII:
Luci f erase-based gene reporter assay kits according to
the invention Exanple 32 Lucif#rase-based gene
reporter assay kits according to the invention are
provided in 2- parts designed for 20 ul lysis buffer

vsi o apreaadiadinghs aih Boesesile laBie Buiod descabeintin s susceptive
EEVAiaBmENnd Friogifigdtion®. dihed thafl idse Q@cm&ll?&&cﬂbéﬂ G i§ &Me understood that

reduced gl ut at hi one 0. 4mM oxi di zed ut at hi one Y
ieg ipeantiorpigcledesall soh dﬁﬂaﬁpr@ﬁz@nﬂéﬂqdﬁmtmm hesention; aéscpmq udes all of the

I
5118 ReBR SR ol Skl gty DRl 01 e i, e sosicaon
H@L\@duewl orscodieqtiveds sinth@nya and dil torekinations: sfe@wd:we@rmm;sf said steps or

Iéﬁ&égrase are cultured in 96-well plates,



lysed with lysis buffer (2Qul) after renoving any
medi um and are assayed for luciferase activity using a
w@aloBae91sd ct or 3 | um noneter (Perkin El ner) inpEt/asno7/001615
reactions follow ng injection of assay buffer
(6Qul).Those skilled in the art will appreciate that
the invention described herein is susceptible to
vari ations and nodificati ons other than those
specifically described, It is to be understood that
the invention includes all such variations and
. nodifications. The invention also includes all of the
Claimsst eps, features, conpositions and conpounds referred
to or indicated in this specification individually or
1. Aollehgent coneogitior fol uagyn determinling beramonal ansins asfivity oy lucifgsase in a
sample AineEl. feitoagbt Sontlo B Blrnle€ Bkl o AL BMreboed WiRREH sonal, o
reducedaratel of iltiryinesicert signbledeasye from tiee Waiepdse ,andboe ingiroved Istability of luciferase

... reagent sition permts generation of an enhanced
ac“"“”"ﬁﬁ‘???e‘@@éﬂl%%sgnal, a reduced rate of |umi nescent
[ gnal deca romthe |uciferase d/ or._ i npr.oved i
2. SRRSO clliod Marigieh SRt GHoReiasb. i Begent compositon

provided Sedbifshment suildbi (6 RN dohRitsioN of eHedidifbrhsd NP =R abtive icBnfbrition.
presence of the luciferase, the reagent conposition

3, nﬁ@ydn%_gﬁ@{bfe{aﬂg @rlrmré]genﬁmé ?u@i?gra‘%etisosefcéﬁéjtd!Jrhéﬂ-é’ecreted.

conver si on of uciferase 1nto an active

4§ @E&ﬁd&?ié}rﬁ&iclaﬁm ?W@reﬁﬁﬁ@ﬂ%ii’e%s@ri‘s @rig?d o JucRrage that s, secreted

ereint uciferase I's secrete non- secr et ed.
in its nativefgte. conposi ti on of claim 3 wherein the luciferase is
derived froma luciferase that is secreted in its
5. ' Mbe icorepdsdiomof Blaim 4Thikerein tipo sicifarase iofa obrasatrelediaifesdsa that is a

modifed 8 ¢ B TRaRT s SR R PR | s secreted in it

I N e

e e
i tjon of Céaim6 Qr erein the luciferas

8. %ﬁ%q%ib‘ogipqngqf Flaimsb gyl WhALEHN @ggmmd? manag,prigin is dernag frgr; Gaussia
spp., PlélrGsdniiereppe MeBRlia spPE Elirding sSP Br Op/byHRFIsGhR 2orSOR varht or derivative

Opl ophorus "spp., or is a variant or derivative
thereof. t hereof . 9 . The conposition of any one of claims 1 to

8 conprising one or nore of the foll ow ng; chel ators,
9. Preedmpesition ab asy, ore ohdaimsdrip 8 coranrisingene oramora of the following; chelators,

bromidec%%g,né rn%ﬁ-lﬁo% d%ﬁerﬂ;e%? At tarb%ﬂceﬂpﬁfdﬁ oJf()@s%rthéﬂw 5&4& t’l%r j)rog izﬁri’tt«arionic

detergent, at least one oxidising agent or combination of oxidising and reducing agents, and/or having a
pH of above about 8.

10. The composition of claim 9 wherein the chelator is a divalent metal chelator.

1. The composition of claim 10 wherein the divalent metal chelator is selected from EDTA, CDTA
and EGTA.

12. The composition of claim 11 wherein the divalent metal chelator is EDTA present at a
concentration of at least about 0.1mM.

C:\Documents and Settings\gdriLocal Settings\Temporary Internet Files\OLK2FE\PCT1_final_2.doc - 24/10/07



detergent, at |east one oxidising agent or conbination
of oxidising and reduci ng agents, and/or having a pH
w@pRooaloewieo about 8 . 10 . The conposition of clBCTAB2007/001615

wherein the chelator is a divalent netal chelator. 11.
The conposition of claim 10 wherein the dival ent netal
chelator is selected from EDTA, CDTA and EGTA. 12. The
conposition of claiml 1 whs0-ein the dival ent netal
chel ator is EDTA present at a concentration of at
| east about 0.1 mM C:.\Docunents and
Settings\gdr\Local Settuigs\Tenporary Internet

13 Flheeepmppsitareaf pigin 12 mherep. tioEDTA mpregnba sencemtration of between about

n of claim12 wherein the EDTA is present a
4mM aggﬁ@gﬁﬁrﬁa@ on.of between about 4nmM and about 15nM 14.

4. % SAEBORN L Ayt Uil ygotnnsnécda%ggg gnt is a

non-1 onpo a m 14

NEFOobiB. 8 e 1% Hngtel g oEEloPl £ SRR Tuch ity P10t o
NP40.t he detergent is NP40. 17. The conposition of claim9
wherei n the oxidising agent or conbination of

16.  ORHechoFipbgition peclEiMAEMhB@indteddtsrgere BINF40I n oxi dati on of
the luciferase thereby faci Iltatl ng the adoption of an

17. ame Yoo oMBkiPD Wherdih éhel bb@déqu]a@éht ol Bomili Hﬁlon of oxidising and
onposition of claim 17 wherein the reducing

fedUC'ero@ﬁﬁmssfé%U“amtQﬂdétlong@foihﬁ luciferaser fieraby rpriitating 3 & OP@%phﬁn active

Hoh Miclid}gseCONPOsi ti on conprises a m xture of
conforrﬁasl(l d?gﬁg CM(] reeduced gl ut at hi one. 20. The conposition

18. o'fhecdoﬂt {)@lt%n I?;‘F‘?fén@?l 7§vh3§61qg&1%plg::frﬁ a@Eﬂ%r’gﬁnseg 2 ?t{l%@%ﬁp.

Ion O

19 mﬂ%“éonﬁm?iﬂ&\ gfb dQZ wgﬁ%nantggg?rgﬁ’%ﬁ@@ :céhé’(ﬂegftrﬁ,xﬁ'l élefgox(i) ised and

reduced glatathionsor e br om de salts. 23. The conposition of
claim 22 wherein the bromde salts are selected from

20.  sTroh dompbsitoniofigaim@diasisg b pHobatone asud8. r ubi di um br omi de.
24. The conposition of claim 23 wherein the brom de

21.  aTtieadmpeditonpf @sR20 whtrel s bemabh sibubs artabout 9.

22. The composition of claim 9 wherein the bromide anions are provided in the form of one or more
bromide salts.

23, The composition of claim 22 wherein the bromide salts are selected from sodium bromide,
potassium bromide or rubidium bromide.

24. The composition of claim 23 wherein the bromide anions are present at a concentration of at
least about 1 mM.

25. The composition of claim 23 wherein the bromide anions are present at a concentration of
between about 1 mM and about 500 mM.

26.  Areagent composition for determining the amount and/or activity of a recombinant luciferase in
a sample, the reagent composition comprising one or more chelators, wherein the recombinant

luciferase is a non-secreted variant of a luciferase that is secreted in its native form.
27. The composition of claim 26 wherein the chelator is a divalent metal chelator.

28. The composition of claim 27 wherein the chelator is selected from EDTA, CDTA and EGTA.



| east about 1 mM 25. The conposition of claim 23
wherein the brom de anions are present at a
w@ornsmstis@t i on of between about 1 mM and about PGDAURAYN/001615

26. A reagent conposition for determ ning the anmount
and/or activity of a reconbinant luciferase in a
sanpl e, the reagent conposition conprising one or nore
chel ators, wherein the recogbinant luciferase is a
non-secreted variant of a [UCiferase that is secreted
inits native form 27. The conposition of claim 26
wherein the chelator is a divalent netal chelator. 28.

29. TiTRe Gompestioh i Irtldh 28 ahdmir %he/vﬁi@él@mnnétblecrfétaﬁir a§ ®DTIAS present at a
sel ected from EDTA, CDTA and EGTA. 29. The conp05|t| on

concegyfatien) gfiafieass Oifdt-ei n the dival ent netal chelator is

EDTA, present at a concentration of at |east 0.1nmM
30.  3dhe TeraDGsHiah 9% Claimo A9 heiinaihenERI Avp dresent attrcarDaTatien of at least

betwe%fo%ﬁﬂm tan aq@qﬁﬁ,‘w ation of at | east between about 4

31. The conp03|t| on of any one of

31, CHAb E&nnxl?ogmé[g?faa%éfofﬂe{ 512{?5%&%“30% rﬂ}% nﬂﬁ'sﬂ& Pr%ml ngl,lao}loon-ionic

non-1o0 ergen a concen €ss
detergent aha zovicebteatiomof lessdrednetgerd zwnimnorhle destérgem;eat dBasbbnselowgising agent or
or,. conbi n t on of, oxi aagﬂd reducj agents,

combiSAGH g oXsFO AR AGetap Lo of gipve
2 C?AH%?%O'ﬁ@mﬁénf oIk 8'5151@%6&@5%? Gomedsio e L@H@é??trwbs’”ate

osition for deternining the ampunt and/or activit
3. o ng QBEWWBPﬂ%thfldEY@W'@P%@g amgury ag&ﬂ‘pﬁCBV'WPﬁ%feP@a@%ﬁ% luciferase in

0 1
a sam?lg g@@%?%égg?bnﬁggfﬁédeég@gmﬁ @%ﬁ"gig gl%‘r\é;r P@eée'% or%ogﬂnaﬂ luciferase is or

is deriyaddiomes Ingiferase thet ib secsadedt initerptivefores native form 34.
The conposition of claim 33 wherein the brom de anions
34, arbe poropdsiien of ¢laimhid wheren the bpomide eniensr ase Iprovidediin e fars. of one or
conmposition of claim 34 wherein the brom de
more s@?@a—g@trse sel ected from sodi um brom de, potassium
tion

d
3. oiTEf G0Gasial BE A T U ot et A ka3, Rym bromice,
potassiupnisremide at fubidiumforantidd. east about 1 mM 37. The
conposition of claim35 wherein the brom de anions are

36. PMTRS edhipositiorlofcalint 86 twhaieintthe BomiietanRAs arNedentlatB\oAttration of at
aboyt 500 mMM

least about 1 mM.

371. The composition of claim 35 wherein the bromide anions are present at a concentration of

between about 1 mM and about 500 mM.

38.  The composition of any one of claims 33 to 37 further comprising one or more chelators, a non-
ionic detergent at a concentration of less than 1% or a zwitterionic detergent, at least one oxidising

agent or combination of oxidising and reducing agents, and/or having a pH of at least about 8.
39.  The composition of any one of claims 33 to 38 further comprising the luciferase substrate.

40. A method for determining the amount and/or activity of luciferase in a cell or sample of cells,
the method comprising:

(a) providing cells expressing luciferase and wherein the luciferase is predominantly or totally
present in an inactive state or conformation;



38. The conposition of any one of clains 33 to 37

further conprising one or nore chelators, a nonionic
waledoeoglant at a concentration of |ess than 1% PECT/AU2007/001615

zwitterionic detergent, at |east one oxidising agent

or conbi nati on of oxidising and reduci ng agents,

and/ or having a pH of at |east about 8. 39. The

conmposition of any one of .gpains 33 to 38 further

conprising the luciferase substrate. 40. A nethod for
_determ ning the amount and/or activity of |uciferase

in acell or sanple of cells, the nethod conprising:

(R)incpbaiing the nefiscth las effeqtiveeananuniopf lauedgerircampositiod cagableef eonverting

. i e . [ .nant | r tall resent in
te oS tatf b GRATF bl oB{oRERRBR R osfloct® B cotigBEAERG " ne
¢8| dddlingi & reubstrates E'lfe-tﬂtei }(ﬁifmuéﬂ;ymé, ar;]d @.@tﬂiﬂ??y cofactorfs required for
- _.conpositjon c e of converting the luciferase from
DiomITERCT AR PLNG LALeaR S SUch AR BP AT PGRO B0 B st at o
o) deteRting tHERidi@RRestént s,ig|‘i’éflI bot@raedind ddSuGhrdsbe
I'uci ferase enzyme, and optionall'y cofactors required
41, TRE mBih8l YIdIdAR 10 SiRkreftCthé Héuﬁﬁbsi?é fohGonlatid tRE Risforast e dASnactive
CoA, ATP and nmagnesi um and OB detecting the |
state or‘bpmrmmiqmetg eragtive bigiear copénmation @cpvldy§ ] hl@;ela@'tand/gr a redox environment
suitablelf&%brfvgfsguﬁ%f thélu%‘rfergggqntg‘éﬁ Q&lg? ﬁ)fnfq?llné)tlo 1 40 wherein the
conposi‘tion fTor converting e luCiterase froman
[ ' € r i OF . iV t oo
2 IRERebEef e efalhe Rk pab el Gode B jt fefied bicaton o
the lucifetasd. r onnment sui tabl e for conversion of the luciferase
into an active conformation. 42. The nmethod of claim4
43.  Thevhetheldof chign 1@ d0%1 ehgiehoheestigentScompbditthl @nipgesWhe or more of
., enabl es oxidation of the |lucjferase, 43. The method of
bromidegnigns,, aspndgnicAeierganbatd Gonggniratiop Qé less thgrbi"é@g A Zyifgrionic detergent, at
least orfeCERRAsIngSReR BbIBIR d?loxBEAgaae r%&i@ﬁgen% BRMhALRIDH of above
detergént  at a concentration of |ess than 1%or a
about8zwi tterioni c detergent, at |east one oxidising agent
or conbi nation of oxidising and reduci ng agents, and
44.  [he mathpdHolmy abeofelaimadft tod3 whareinTtheereaganh canpositiemiy acasposition of
. Of ' 43, wherei n the reagent conposition is
accordlngqtggtkngdggﬁ{ﬁgmggfto%Ccor ding to any one of clains 1 to
. 45, The neth of ne of clains 40 to 44 . .
5. JhepERpe S e s BpibaO 42 %eBhfie AfFase k. p fibgent oferase
that is atnbAkedrstedvanantob@utiftiRe thaisisadibtedh it natvsifidn@r ase that is
secreted in its native form 46. A nethod for
46.  dehehdd Bt B&ehii@i® WiouRHAABF achGityl ofid dcdMbirint luciferase in a cell or

sample (r)fec%ﬁ)sr,rﬁ)wier;n%?ﬁodlcgn(%;larfs%rg? seinacell or

(a) lysing the cell or cells;

(b) contacting the cell lysate with an effective amount of a reagent composition comprising a
chelator;

(c) adding a substrate of the luciferase enzyme, and optionally cofactors required for
bioluminescent activity of the luciferase, such as CoA, ATP and magnesium; and

(d) detecting bioluminescence in the sample;
wherein the recombinant luciferase is a non-secreted variant of a luciferase that is secreted in its native

form.



sanple of cells, the nmethod conprising: (a) lysing the
cell or cells; (b) contacting the cell Iysate with an
webdosotdlge anount of a reagent conposition conpCi/aUny7/801615
chel ator; (c) adding a substrate of the |uciferase
enzynme, and optionally cofactors required for
bi ol um nescent activity of the |uciferase, such as
CoA1lATP and magnesi um ands3-d) detecti ng
bi ol um nescence in the sanple; wherein the reconbi nant
luciferase is a non-secreted variant of a luciferase
that is secreted in its native form47. The nethod of
47.  theamaihas ofeleimedtnwhasein theaigagant eampsiion ramprisesrpdetsegenta such that
smpsaﬂﬁﬁgﬁgﬁﬂ C&H@Mﬂhﬁggmééﬁ 5. (a) and (b) may be combined

met hod of c! aim46 or 47
L C e L i R

substratésuch ¢hrab stesb) and dc) snay @k eorsiiel.in 4 8ingld blep.net hod of any
one of clainms 46 to 48 wherein the reagent conposition

49. 1I'h?e mem@drmytoh@af damerelitd4B herain theoragyent c@nhp@snm i at@@mposition
of any one of clains 40 to

accordlnw%@rg,olqep "ﬂ%“‘i’ is part of a reporter gene assay
51. A nethod for increasi nvgwt he bi ol um nescent si gnal

50. Ferresthacka] apyong of daime 4P kA9 viieisiniae methed inder gtp reporter gene assay.

conprising contacting the luciferase with an effective
51, Arforiad fof Ingrepding) et bielwnipessenti signat erneratadoly @decifarse enzyme, the

method ?ﬁ?ép?rff'sﬁ{j‘ %ﬂéc’nﬁ@ﬂe IGERRLE Wit b RESHRL ﬁﬁno‘?f? %Yﬁrréég%ﬁ‘t &fmgﬁglﬁ’on that

ase 0O an active state or or mat
providesezas envisanimeaithal enatleskoreanamatesncopvarsiorbd. theNuamrasemtdS an active state or

lhcreasin h [ Ql umi n ent signal generated by a
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54. A method of reducing the rate of decay of the bioluminescent signal generated by a luciferase

enzyme, the method comprising contacting the luciferase with an effective amount of a reagent
composition wherein the reagent composition provides an environment suitable to facilitate conversion

of the luciferase into an active state or conformation, such as a suitable redox environment.

55. A method of reducing the rate of decay of the bioluminescent signal generated by a luciferase
enzyme, the method comprising contacting the luciferase with one or more divalent metal chelators.

6. A method of reducing the rate of decay of the bioluminescent signal generated by a luciferase
enzyme, the method comprising contacting the luciferase with an effective amount of bromide anions.

57. A method for reducing the time required to achieve optimal or stable Iuciferase activity, the
method comprising contacting the luciferase with an effective amount of a reagent composition wherein
the reagent composition provides an environment suitable to facilitate conversion of the luciferase into

an active state or conformation, such as a suitable redox environment.
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expressing the luciferase.

67. The composition of claim 66 wherein the lysis buffer further comprises glycerol and/or protease
inhibitors and wherein the buffering agent is selected from Tris, Hepes and a phosphate buffer.

68.  The method of any one of claims 40 to 61 wherein the reagent composition is a buffer for lysing
cells expressing the luciferase.

69.  The composition of any one of claims 1 to 39 wherein the composition is a combined cell
lysis/luciferase assay buffer comprising the luciferase substrate.
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