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Bl nyl on nenbrane, t he support provides a hydrophobic environnent for the
ani oni ¢ speci es. Consequently, no significant enhancenent is provided by
t hese enhancers when the enzynme is imobilized on a hydrophobi c support.
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heating the sanple during detection, and heat-drying sinmultaneously during
detection are preferred 55 procedures when practical. In some cases where
heating during detection is not practical, e.g., detection-using X-ray or
phot ographic film heat-drying prior to detection is a preferred approach.
O her useful conbinations of heating and/%r drying (and their relationship
to the detection step) include drying the sanple alone (wthoutfurthers
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then in sequence 4
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as follows: In electrical heating during detection with a previously dried

menbrane, the nenbrane is dried in a convection oven for 10-30 m nutes at
40[err]C. Then the nenbrane is placed on an electrically heated plate and
heated at 40-100[err]C for 30 seconds to 10 minutes while the signal is
nmeasured using a CCD canera. A series of s§nages is taken, typically 30 40
seconds to 2 mnutes, and the image that gives the best signal to
background ratio is selected. A heat |unp nay be used to heat-dry nenbranes
prior to detection. The met nenbrane |s placed on a sheet of bIotter paper
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nﬁfn effect that is observed is one of drying, regardl ess of the drying
met hod enpl oyed. Heating during det eg{,bgﬁ.lg 4 des the greatest enhancenent
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enhanced NaticWwrd. Geil 87e45t44R18,d820pct | on process of this invention is applicable
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Bi oTechni gy &ﬁi:ﬁ(e'- ifodd SQ WL ZdiSketile @h be ubddQfhen
Nat L. Acafip-gamsetosid 31stl‘ﬂa'~:61\£§'m§5l_al§ soxia o m n@ﬁ&saays inBilicd cRAFBHnKPRIhuABLHE 8-
of speci fgags (BLISAY), DYIApRbEsssss, afdSouthbm BRAingI0l ecul e by anot her. Specific
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t he secorfie e Apermep dlithedeasiqrginyryehiart lowki ch is either directly Iabeled
with an enzyne or has attached a ng group, e.dg. _n tin or
avidi £ that ca \."" bind t Agﬁgg | abel . | O ' Hgase,
t he support IS 8 i D28 ﬁl ng th g i The
support is thg Al sol e [
1, 2- di oxet ane 21’} g g
3-(2' 3ppi r oagerrt
t ane) - 4- net hoxy4- (3" phosphorlyl oxy) phenyl - qzll oxet ane can be used |when
al kal i ne phosphatase is thel®f@gne I'a- b o~
3-(2' -spi roadamant ane) - 4- net hoxy-4-(3"-[err] - Dﬁgahactopyranosyloxyphenyl)-l
-, 2-di oxet ane can be used when [err]-D-gal actosidase is the_enzyne |abel.
Some & the nore common assays include enzyne-Ilinkged i mmunosorbent as- says
(ELI SAs), DNA probe assays, and Southern Blotting. The enzynmatic reaction
renoves the enzyme-cl eavable group fromthe 1 _2°di oxetane, form ng an
anionic interme- diate. The half-life of thi internediate is several hours
wheh_jit is adsorbed onto a hydrophobi c*sup' rt, such as' a nyl on nenbrane.
The i At er medi at e deconposes by rupture of'the dj oxetane ring, form ng two
car bonyl conpounds. At |east one of these conpounds e@ﬂ%?rnEd i N} dn

el ectronically excited state, whi deacti vatfs mﬂtr em ssi op of

radi ant energy. An exanpl ¢ - eacL*ons | NKIFREY | S.] Tols: [err]
35 4040 [err] 55 The 1g and option heat| 1 ¥s aref carried
out on the solid support § yhe incubationfin subs sol utf on, and
the chem | um nescent si gyg nmeasur ed, - as seri bed er. ating the

support provides an additional increase in the.chem | ym nescent signal,
possi bly by triggering the deconposition of the interredi ate anion.
Prefefted solid supports are hydrophobic and include, {for exanple, nylon
menbr anes, pol yner -beads, and microtiter 6 EP 0 593 916 Bl pl ates and
are used in the assay to separate bound from unbound dnzyne | abel. The
selection of solid support Is a function of the type ﬁjf assay being
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supports are pol yner beads,



5 " mcrotiter plates and nenbranes. However, the support can really be any
shape, e.g., tubes and paddles. A hye \M% ﬁiacmsupport Is preferred because
it provides a hydrophobic environnen presunably stabilizes the
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X-ray filisgeks commonly enpl oyed. The primary advant age of the present
enhancemnment THRINERIGHwIR Becérithord loadly @aérbtioditeiHdIe@Rr dpbiehalvihgrefeRdbld theRiidwvg Exaiples
det ecti omepmocess, i.e., substrate incubation tinme plus detection of the
chem | um nescent signal. A detection procedure that would take severa

hour s arEXAMPHER e in 10 m nutes or |ess. Ot her equi pnent useful at the
measurenents stage include X-ray or photographic filmand acconpanyi ng
conponenﬂELJEHﬂﬁﬁﬂu@ilpl|ers tubes And eIectronlc |nag|ng detectors (such
as charge couple c ca ture
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t hese- as sesyitable deteatan 2\grphatagtaptic or X-raytfitma chvedhultipientubie @Gt eeampnariitb integrating time udef tor
sol i d_supirotetection varigs denending gritbe detelgiol used. tha infubetivy imERA the anbiete cacentrption Tynjaaty, a |
conj uffat dei5 Migups Yegskre SruseRMitt Krigy film, andafy 1p 1P inifigsGKrOSYrais tsed with meedeamed- i n a
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Is nmeasured with a suitable detector, phot ographic or X-ray film

photonul tiplier tube or CCD canera. The |ntegrat|on time used for the
detection varies depending on the detector used, the incubation tinme, and
the anal yte concentration. Typically, a 1 50 to 5 mnutes exposure is used
wth X-ray film and a 5 to 10 m nutes exposure is used with a CCD canera.
The general enhancenent process for heat-drying during signal detection is
as follows. After inmobilization of the enzyne-I| abel ed nol ecul e, the
support is incubated in a solution containing the appropriate 1,2-di oxetane



EP'0 597 916 B1 tinme varies depending on the analyte concentration, heating
tenperature, and incubation tine. Ty#, {5} ration times are from 30
seconds to 5 m nutes. EXAMPLE 1 5 Enhanced em | um nescent Detection of

Bi oti nyl Nesrb: ,,qm;gg feR LR

bi oti nyl ?g,ﬁ'g,gf' @g&%{% °Méﬁ§'f$t I on n?@/@%b%dr"%abor g’t ori erg‘)mg\;\c}e‘lrdﬁe‘é Ertgb}gﬁrfteng?amnﬂmesc
buffer (0.9 Msodiumchloride and 0.09 Mtri-sodiumcitrate), containing
shear ed aaiampLbynmus DNA (5 ng/uL), to give a range of concentrations, 10

, 850, 40 30 20 10 5 and 1 pg/ 200 uL. The sol utlons wer e

the dil utedsol utlons to t he vveIIs of a slot ‘bl ot apparat us (BIO Rad
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rrerrbr ane m?hﬁ% %9 ix Qhéin rqéu hat uff-
phosphat aé&%iﬁ@@bg Mrﬁéf?ﬁb}aﬂe Wb c?ﬁdi%a ' '%h 52 i
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washes wiTwaers™ 2mih BBS.(He Mbmifdanad %ad WEsREY faf) niofe tIBSIn addag buNera 0.05Ve pHAS cadcrarduffer
four nor eobtaimgs! mM magnesiym Eiiriedr s (0. 05 M pH 9.5 carbonate buffer

contakhi ng Themidmiregeneasi ingnhated indY.350eN AMARDE™ (Tenk) sabriyato/sciution prafradddulassay bOffed Jor i
AVPPL er riinyteky thp membranslyas recepved ko the subsirate seletion blotediona pieas i bldberfphrer to remgwe skgpss
m nut es. SPHEENAEMRRcadRn apglectricalirprpied b'mkeﬁpi%d% ybrerae Spupled Bpvipe paspera (BtRd Phelemayiss a

pi ece of '-BPd)tAts%’ Pﬂ&ﬁ@l“""?’&’w&' reediatalyto i3t tagpionalwas P‘&’&‘éﬂ’"@%"ﬂﬁ?"“g Process.

el ectrjcal % M%F%GR%W%?HT@??MP%W@@“@B@BF NP PERHIE Bralysifrdpgresults

(St ar4, e ts LTD.). A series of 2 mnute exposures was taken

I medi ately so that the si gnal was capt-MB@éh duri ng the heat| ng pr ocess. The
Ll 0% o Chemlmngshepenees ol B iTohiane Uan Eahaaced Detecle 1

Chem buminescent | nt er]_QLLIJ:\QJTI 'mme DNA Qn - Aa I\I\/I on I\/hnhranp Usi nrr

Enhanced | Det ect i GNAlicedh(p@ICD Canerfn 30 DNA Loa@te(npgxarbﬂrary light units)

I ntensity (arbltraryad,lght units)] 30 88.4

88.4 20 74784 10

37.2 CO\ME EXA%'JLE 1 Nor nal Chem | umi nescent Bes ection of

Bi ot i Pﬁ/' A—o—ar NyﬂLﬁﬁ Mo arre—dst ||gw Catret-ar—40—A—stot—blotted

menbr ane MsgeARRARAERSIRD, treated as described in Exanple 1. After
i ncubati onm tn AVPPD substrate solution for 15 mnutes, the nmenbrane was

seal.-ed i Nngamdl CAsHikminbReht BBidctioR eiHkAhsled BNA dhn NYih Mefibiaké @§n% Jatecdeh Was

pl a&,_gga under the canera and a m nut e exposure was taken. e

I nt ensi ty OAsiétibitdaidehBrakiedas freprnddiahd tetediss dekeribed R IEkN®E 11 Altelincalgtidren AMPPDIzebstrate
resul t s ablutidnés a5 nipubs; thb metnbrirerwas sealed inteeplastinthag enddculsatnd dar a5 mora yrihuas. Shs iegwwas
i N Tabl e pgacedimder the CCD camera and a 5 minute exposure was taken. The intensity of the bandsAfis Buptifield psget
Cheni | umisadse i Franbiet Te Theirestits@f thesie gonitrelg lakansvpr (RleousnRe obserasdl 8ays e sitowa indalig?. ng
Nor maks Det ecti on Wth CCD Canera 50 TABLE 2 DNA Load (pg)

| nt ensi t (arhlfrar\/ Ilnh'r ||n|'rQ\ 40
0. 755 30 Normal Chemiluminescent Detection of Biotinylated DNA on a Nylon Membrane U tection With
0.331 10 CCD Camera Not det ectabl e 55 As can be
seen b dorrparl ngpNAEcdgpyl ts in Tables 1 and iRensiyy@rofiad dghc@dls) pr ocedur e
usi ng —gryTTg uurdong 0.755

30 0.558

2 0.331

10 Not detectable
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As can be seen by comparing the results in Tables 1 and 2, the enhanced procedure using heat-drying during
detection provides up to a 100 fold increase in intensity with much shorter. incubation and exposure times. Enhanced



defection provides up to a 100 fold increase in intensity with nuch
shorter. incubation and exposure t| ? ngggﬁtgﬁd EP 0 597 916 B1
detection was done using a 15 minute R in substrate and a 2 mnute

exposure, {£a0

were el L S B DA e Bl e
Detectlon of Biotinylate on a l'on Menbrane Using X-Ray FilmA

sl ot - bl ot gyeupieBDr ane was prepar ed and treated as described in Exanple 1.
After 4 ncubation in AVPPD substrate solution for 5 mnutes, the menbrane
was bl ot t Bthastey Clamilaminéseers Detbetioh oftBiatiny! on Memband UshgiX-Raydde of

bl otter paper, to and dried in a hybridization oven at 60C for 5 m nutes.
The refbr anésipebicttedmanbeare Waspreparerandipaated agrdscdbqddndraamper . Alter ipapbatipn inAIRRIRukstrate
XAR) for lulignierfainutes H’@ membrand weg Bletteglgry on 2 pigrs Pidlolier ganep tapeddeaiagh rice pidiotter paper,
anal y$f s #¢ifrg insa tybriza é‘ 801 for  minytps- Shefpambeane Wi PROVER iinatheover Ay qxpoged;ig
Cheni | umi {E¥H rﬁ‘f@'ﬁﬁﬁ%@ty" ofe BritagsyreiaatiersRiR asAMRHARr BRYNRHTDP AU CRTYRy
Enhanced DE{ELERSFMN y Fi | m DNA Load (pg)

Intensity (arbitrary |ight unl ts) 50  taBLES

i gég 1%8 Chemiluminescent Intensities o Blotmvw%m Detection with X-Ray
0.490 25| COVPARATIVE EXAMPLE 2 Noronl E#nil uni nescent Detection of

Bi oti nyl dt ed DNA RiNAlgadNpglon Menbriane Usi ng X- Rigpsiidritray lightgeitsbl ot t ed
menbr ane [was preparegoand treated as described In b@gple 1. Arter

i ncybAtiqn in AVMPPD gabstrate 30| solution for 15 nigytes, the menbrane V\ds
sealed in a plastic gps and expoded to X-ray film (ggggak XAR) for 15

m nutes. |The f| I mi Mpge was tranéferred to a computgeefor analysis using 3

Cohu canera—Hre—+esutts—are—shov

I ntensi ti &SRRV ENXAMPE: £d DNA on a Nyl on Menbrane Usi ng Normal Detection

with £ Ra Ray as _ _ _ Fi | m DNA Load
(p9) Normal Chemiluminescent Detection of BiSHn@R8d DA érid @I&Wﬂgﬁr&nb gglﬁ'g ¥.Rby Sim 50

1.144 40 _ 943 4

30 A slot-blotted membrane was prepared and treated as descriltbd4h Eanaifls 1. After incubation in AMPPD substrate

0. 278 sf\s =otionling 15raisutes|ilye nemyaae was gedled i apastia bdssnd aspobedid X sy BmatrdakiXAR] fwel 5 minutes.
enhanced Thefilmghage was eméienged toasaomplutay ifan gnalysis vsing a eiminamera. The foguite are gipws inTable 4

film gives signals that are approxi matel 70% hi gher than the nornal
det ectlorWummMqu_
much shorjt @remilirhiestdne Intenditins obilotpidted: DG T eine Piny Ripn o
det ect®¥¥ o] was one- half that used in the Him nal det ectlon EXAI\/PLE 3 50

Enhanced [Chem ['urgnpasafps) Detecti on of Bioti n%@g@@,@m,@ﬁhm@) Heat

Lanmp- Dryiprg—Prtor—to tectomwittr—a—CEEb—€Canmera FV11 —stottedrenbrane
was .prepgred and tregg’ed as descr]i bed in Exanple 1. ter incubation in
ANVPRD utstrate solution for 15 minutes, the nenbr was placed on a sheagt

of bl ottdr paper and S¥ried under |a heat | anp ( Ther %ﬁst[err] I nfra- Red
Heat er) flor 15 minut® A setting of 9 was used on G378 Iam:L which had a
375 watt bulb. The | anp was p05|t|oned ap OXI natel | nches fromthe

geﬁi ang %@%wﬂts%g:afgﬁgéeﬁo ) 000 ;f?t% g{,a? mproe(l %r@g?\gg% glﬁ E&?:: ‘ﬂ*te total m‘:?:::t

ig
§E timeg-and the éx re ti e much shol e en
descri be enh m jﬁ] gﬁl §19 ormal detsction.

EXAMPLE 3
% Enhanced Chemiluminescent Detection of Biotinylated DNA Using Heat Lamp-Drying Prior to Detection witha CCD
Camera
A slot-slotted membrane was prepared and treated as described in Example 1. After incubation in AMPPD substrate
- solution for 15 minutes, the membrane was placed on a shest of blotter paper and dried under a heat lamp (Thermajust®

Infra-Red Heater) for 15 minutes. A setting of 9 was used on the lamp, which had a 375 watt bulb. The lamp was
positioned approximately 8.5 inches from the membrane. The dried membrane was then placed under the CCD camera
and a 5 minute exposure was taken. The intensity of the bands was quantified as described in Example 1. The results



EI5‘O 597 916 Bl are shown in Table 5. TABLE 5 Chemi | um nescent Intensities
of Biotinylated DNA on a Nyl on Ntenbre‘gssbisb%ﬁeat Lanmp-Drying Prior to CCD

Canera Detection DNA Load (pg) Intensity
(arbitrar ids) 40 2.53 30
1701 10 e dHoRth T4H 20

1.23 10 . ~ TABLES 0 650 The enhanced effect

can be s 0 Or
Conparat Che eacent |

BI Otl nyl LQAL\'\II\ Ila A

p raWat 2] T o
T oo voro oot M ——-o—to—reatr+H DU T T |_A.,|. CCT I OTT

a OCD-Canera A sl oPNAFese aal menbran was_pr epar@ensrieroien, ’e&"%s descr i beg
in Exghplle 1. After imoubation in AVWPD substrate sotsdion for 15 ninutes,
t he nmenbrlane was driedoin a vacuum desi ccator for 151@i nutes. The dried
menbr dhe (was then plamed on an elecfrically heated biexck at 75C under the
CCD canerla and a 2 m note exposure s taken. The inbesesity 25 of the
bands was quamtTfTed—as desTrioed T EXanpt e I The Tesutts are SiowT 11
Tabl e 6. TABhdFenfarncitfdlfedt Ya HRQBEEEY compiify tEésk iinthsifth with tbdertyidvl if? Thble’orCCbmparative
Nyl on ,Menbamplel.Usi ng Vacuum Drying Prior to Heating During CCD Canera

Det ection 30 DNA Load (pg)
| ntensi t yEXAMPbE®rary |ight units) 40
66.3 30 56.1 20
41. 0 35 Enhanced Chemiluminescent Detection®f Biotinylated DNA Using Vacuum Drying Prior to Heating During Detection
22. WhRLEDCameE oct can be seen by conpari ng these intensities wth
those shovvn e EXAIVPLE ced em | u esc tion
B ot i nyl at i&?‘i’asﬁi" s weJé pixgra i 'gpfﬂs" s
Det ect or1 S he membr g ri iCC or drl

ectio el al Mﬁﬁm Qﬁmii’iﬁ{% %\I;ag eintensny
treated ai. b Ex iaqrmtisg s
sol ut #on m nut es, rane was placed on asheet of bI otterpaper

and air- dri edf or 10 m nut es. The menbr ataBLEwBS t hen pl aced into a comerci al

;ggﬁ‘r’"atsgt "Eh‘é&im}' jesceRtiftansitis of BByl %ﬁ‘& ghaN oni\ii’enﬁwra%QQan %ﬂnvﬁwéiﬁ%. ﬁior tg ﬁé%tié&'

. . /£ on
m nut g, e : 5 St

described_in Exanp| ONALoagipo) r eyl t 5 ark shovm i nintpogily (arbijrary light units)

TABLE 7 G¢hem | um nescemd Intensities Bi otinviated @A on a Nyl on

Menbr ane JUsing Air-Dryisesg and M crowavle Heating Prior @8a Detection with a
«CCD Canerja DNA Load (pgo | tiensity (arbitrary
| i ght 3unijts) 3.16 Contifouati on of the [Table on the nexigpage 10 EP 0 597
916 Bl TABLCE 7 _(continued) Chem T umnesScent Tntensities or Brotinylated DNA
on a Nyl on fHearanbed ottt dafl bébdon by compeiingthéte MieRsiReMitRthdse dlowh@ TRid r t O
Detection with a CCD Canera 5 DNA Load (pg)Intensity
(ar&i,_,t“garEMMﬂﬂE units)

Enhanced Chemiluminescent Detection of Biotinylated DNA Using Air-Drying Followed by Microwave Heating Prior
to Detection with a CCD Camera

A slot-blotted membrane was prepared and treated as described in Example 1. After incubation in AMPPD substrate
solutionfor 15 minutes, the membrane was placed on a sheet of blotter paper and air-dried for 10 minutes. The membrane
was then placed into a commercial 750 watt microwave oven for two consecutive 10 second intervals at the full power
setting. The membrane was then placed under the CCD camera and a 5 minute exposure was taken. The intensity of
the bands was quantified as described in Example 1. The results are shown in Table 7.

50 TABLE 7

Chemiluminescent Intensities of Biotinviated DNA on a Nvlon Membrane Using Air-Drying and Microwave
Heating Prior to Detection with a CCD Camera

DNA Load (pg) intensity (arbitrary light units)

40 3.186
Continuation of the Table on the next page
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30° ' 2.66 20

2.26 10 1.46 10 The
enhanced effect can be seen by corrpaﬁ’ﬂ&g??ﬂe@s%1 intensities with those shown
in Table 2. EXAMPLE 6 15 Enhanced m | umi nescent Detection of

Bi otinyl agted DNA lising Vacuum DrVLn;rf‘ JQ"OOIL& tection with a OCD Canera A
sl ot - bl ot ety g5 ef Biotipylaten i spitivior Membrne: UsingAirDryi g Miqudwa
After ind ubat ion in AI\/PPD S rior § it C ut es, the_ rrerrbrane

was plaaced on a sheebNQi_o.;Ial(Fsgster paper r
15 20 f ST ETH ‘
m nut-e e posure was tak

desckihed in Exanple 1.

Chemlum ¢ avap € v =0 & e—orv O Sr—1 v Y o-ati

\\//\Aaf Eug‘? gc%l)l o O{S}ﬁﬁ cE%aEC?eBré?y corparing these intensities with those shown in T? k en3| ty
(arbitrar units) 40 1.82 30
1.71 30 %(AMPQEE 20

1.06 1P Enhanced Chemiluminescent Detection of Biotinylated DNA Using Vaddurf BRind PRor@basts &fwiflal st
can be S e conpari1 ng ese | ntensi those shown I n .

EXAMPLE 7 Effect of Tenperature on Chem | um nescent Signal for Wet

Menbr anes Haaibt-bioktedrabrribane weg pidgdreizhd ieiatouhsdascabedBEx4nipise Atterittulitiatin AMRRA seightrate
menbr ane ssolmiandor H% iputese tie mabréneaas pakedisn akbeat pibivtiel paper did srindliea vacuuiiltesiccator for 15
menkyr ane snipieseThe membranecids ihan pligPiPidderithetOCRcemaraandiaiSarinufecridsyre wastaksn. Thg intensity of
menbr ane hrkangs wae geeniiind epvorcriendtin Bxeraple | Tharaquiikprpthawen Taied  at a presel ected

tenperature, under a CCD canera and a SH of 2 minute exposures were
t aken. TrJ_s_p.r_o::.ed.uLe__\nas_.r_e.p' pat ed math é* _

t enper at U T 2
obtai fed |45 as a functlon of ti ne!ﬁ.LEQE.&_EIEﬁperature i s shovvn in Fi qurés
1 and 2.
Chem | um ZI "o
diluting the stock soI t|on (Vector aboratorles 50 Bg/ uL) vmth 50 an
aqueoys 9gol ution contalning 0.02% brpnphenol bl ue, % xyl ene cyanol ,

2.1%Fic II[err] in 8.1 mM EDTA. The| dil utions used §1e 1: 200, 1: 400,
1: 800, aﬁ ’Iﬁﬂ(’) The solutiaons werk heated for Htes at 65C and

| oaded into 8% agar os (10 ulL Sub Cell.
Dupl i cat e IB’é?(ff‘ brgesds °°E‘§E§ %f’ 7 PH IR R 'F SWEB%"%H'"‘JP%? EFWH? Hq%’éﬂl\%es of the
gel wete égg%ﬁzal The unit was filled with pH 8.65 TTNE buffer (20 nM
tricine, ris buffer, 5 nM sodium acetate and 10 mM EDTA). The

el ect I OPNfaflof forrdEidifeh icABR o811 slaél 107 Wet 1&Hibrahell bt DRa Sifnd Okécton wik 2 cop
The DNA V@gneld anst erre 0 a nylon nenbrane using a erer gnty
Smakl Transphor[err] Electroblot unit (TE 22), which was kept at 4C using a
refri §°er at edioididited fhéibrangs Wi preparct @nd tfeaied hsdesanibe iEMARPIE O.IThe Mheibransl @re aibubdied
vol t s andnavrRrsesstira@sduticnidr 8 sinatbs. B Merairério was ridcetipn anl dilictribaif-haated pidith, depratarbrogaiedd
wer e dri gemfegturd; underaGGixcamsraag asetiesal 2 hinmpexpordret Were takens Thispkagetlufegyas Rpeated with
m nut es, <herMRIbmNpYg differemitempgratires rangigdromar O Bhw maimum cheaimingscentsiohpigblainge r
use i gs t HAS adingfigy of time afgachferypratueligshown iTfiguaktasfdnes were i ncubated in

| - Li ght bl ocking buffer for 20 m'n_utes, rePI acing the solutjon every 5
m nut es. 9@@%&5&5@% M@Wﬁﬂp@ﬂﬁ?—%@%n al kal i ne

phosphat ase a

Ex | 9! tbdaBﬂ ‘?ugons were repdre llUl estoc lon o Itol%esd;d |-::%/uL with
anpl e 1, Jf usng% ) %a, ﬁ ﬁd& .n

sol ut Fon .eaan WAkt 1880, 31360, 4 B ard aida uﬁ‘o b frinBiEke e e ©
m nutes t 5@&?@0 M.Bd'e?wéﬂi(lﬁ’gﬁﬁ a& QRiniSub ¥l ;Jlléﬁe IGindstol @cﬁ‘&ﬁ:ﬁoﬁ we;g?f%d§éogm|
obt ai ned B‘o’(h%ﬁi\:e%'o’f théENRreliashtithe TNEMINRSs MEHWRA prRABEETTNET LMK (28 ARIHRME, 5b M biBSs
t he nMenbranesiuwieERaté &@ab AMEDTA THe\bRsiropioRi R ERA Rad talribd MWBr 1 Ihtat sBahed i n
the bag (coTHemNA)was GarBfen&ITO & aykn nitdribfane\@VS!) lusingy iadibtel Mighty SRl TisephamdElebtrbil unit
under a he&ag2)|vwhirpwas kept at 4°C using a refrigerated circulating bath. The transfer was done for 20 minutes at 40 volts

and another 20 minutes at 50 volts using TTNE buffer. The membranes were dried for 5 minutes using a heat lamp and
UV-crosslinked for 2 minutes, as described in Example 1. The membranes were then cut in half for use in the study.

1



while on top of the bag, one nmenbrane was pl aced under the heat lanmp while
still in the bag to keep it wet dur| Qe?ti ng process, other nenbrane
hal ves were kept seal ed bags and pl aceg I'n wat er baths at 37, 60, or

75[ err] C f ofpelbmbRines whtd dubided if Milight BiRiitd defdr fd 20TRMRELR J]'%lt%%lutﬁﬁ leferPRRRE
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dains 1. 61 rfwtﬂgte ag ure The Tollowing results
aln brane acf hth a rea er slgnal than the control .Th 5
enzyne- t rig qus o attm %{ i W
a) provi dﬁ‘IBQBPJ al }( {hQQonﬁé} h‘? uftd while
treat e VW dalh rbren® that wus hekidd MY 742 8 40k Bk ﬁéd%%t’é‘éiab?e ! ﬁi&%ﬁuﬁi‘éﬁ%ws t heating

dryi ng sahdhbfaRbsd whiSHEBPAS et gREhoCelgnifidaht u%}é\}ehh(nt Pefhildba %tﬁsﬁﬂéugrﬁl depéain En the
si mul t anaémpetasureM t h drying or thereafter; and further that drying and/ o

heating are conducted either prior to or sinultaneously with detection. 30
2. The process of Claim1l wherein drying alone is conducted prior to
det'ec®d orflai®s The process of Claim1l wherein drying is conducted prior to
detection and heating is conducted sinultaneously with detection. 35 4. The
process df &pradessfartipiqahaasemert PSFP?M“’&W%E% ?W%ﬁ@e%h%@@@dﬁﬁﬂeﬁm%@hm asam-
detection. H®® °‘1’PH§'5“& ocess of d a| m 1 wherein drying alone is conducted

S|nul neousl detect I on. wher |n dr
and hesgtl ng a d WW’!QﬁE’B’E]% ;§P°§ﬁ% "?F'%F’é‘&”f’%h "e‘?edl B‘E’é Q'%'B‘F
Claim 1 wher qub ° " °r°" §u QP! i shed by introducing the soli d support f or
a suitable ti dSupBit Sk @s%‘“ﬂﬁd@ g&& Fah ramumﬁhae% andlor
consi sting of é%ﬁgtﬁﬂmo?ﬁf@&her‘bﬂ&\(@&&h E‘%:h WD detBitibn ﬁﬁ g, the us 0?

m crogave energy, and the use of electrical” energy. 45 8. The process of
Caim1l whenRiphcdse aioidis 1 WherskCdiglicns I8 8shal¥ediphidr kxdisetiong t he solid support
for a suitable tine and tenperature to a procedure selected fromthe group
consi sti rig Te pebass tiiCiab@] wHeeidiving js condiateaipam tordatelétiont and heakivigad doriiicted girmuitansesly iwitle
heat i ng, andbtediicor owave heating. 50 9. A process forthe enhancenent of
chem Pumi nescence of enzynme-triggered 1 ,2-di oxetanes detectable within
asam pl & aHg Ppeess ol Clgip if wagsin W'M%@%%"%’@Pﬁﬁ'ﬂé??ﬂﬁemw‘a) providing a
solid support having one nenber of a specific binding pair disposed

t heLEon bihe Reatsh "EbWEﬁ’?"b?W??cﬂ'ﬂ‘%Fﬁ?"ﬁEf‘epﬁ@‘”%?ﬁﬁ'F'Y ﬁ@rﬁ’ﬁ'&?‘?" bi ndi ng part ner
whi S & Lher directl | apel or which
can e ulTRepeenriiim Y e SR inselraih Prureamam SRS M e B e L o an
enzyne lapet‘he p(ogassgpéléﬂqaolfhta%m'd%ﬂg%éonghsﬁﬁitgm?rgédcf’g b BEG Q& 6rpf01aa &%b%ttimggnd
cont ai ni ng tsa,bé#enﬁ@egradcéaua%mdmaﬁ 1hB Gfoud dSakstiflgDr =LAl D a.ogél«éﬁdﬂ;.wmng, the

| abel ; (d) isdetthabiaigerohtf adhé hoSiuRRME erfeftg| UdI Ng the Specific binding pair
or pakrs and the enzyne ‘abel in a solution 12 EP 0 597 916 B1 The

menbr anes. Waie@rocess oiGidie d wherein heatji is ddcanptishad)bylintfoli@ing tha rsolid Guppbriot €£4.jtable time and
repl aci ng tteepesadiretoarcaivre salected frormibé greup chistingehdirckicebisativgr infrated eadiatian bedtiod, eni-
i n Avi dx[ eryepivaeatiignandinkcedwavesiobbg phat ase conj ugate for 30 minutes, and were
washed as described in Exanple 1. The nenbrane hal ves were incubated in 0.2
mvi AMEPD 9s ubipqesaier thegnhanqempnt plghemiurpipaseaneaot enayiner thiggared batiexgtanqsdeeqipbls witingsame
bag. After PlRHroriridRatafesestBPEEs were exposed to X-ray filmfor 12

A tor anothor RoERLoneRiel i Wb S SR S n b o e

55 enzyme Iabel or which can subsequently bind a second binding partner which is conjugated to an enzyme Iabel
(c) optionally incubating said solid support in a solution containing said second binding pariner that is conjugated
to an enzyme label;

(d) incubating the solid support including the specific binding pair or pairs and the enzyme label in a solution
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half was left sealed in the bag (control), one nenbrane half was renoved
fromthe bag and dried under a heatgpg ®£3y ofaigie on top of the bag, one
menbrane was placed under the heat lanp while still in the bag to keep it
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heati n rocess e enhahcenent um nescence of

enzyme-g r m%%ss@ oflClaif 1$n8¥ A LFRG bt &HGRERL Smitahdully @in8idioR! € and usef ul

for solid-phase assays conprising: (a) providing a solid support having one
merier epf Tr prdassiof ¢18mh iwAEKeiR BryRghrd HakthE 8% eshdudie spiftdnebudly witklgliddgona sol Uti on.
containing the conplinentary binding partner which is either directly

conj ugat ethetpaocass dbBlaim 1 wherein drgmziy Beohglisied by introdutingthe sulid suppereijuealithtle e ed a
second bi tetipengurp torat prasedund Heletted fomaimagraug atreiting of vasuuadiyingeotvaltieh dryiGg: Rir drying, the
opt i onal | ¥secoicrowave aeprayadnd the gbg of slseliselanergy.n a sol uti on contai ning said
sec#nd binding partner that is conjugated to an enzyme | abel ;

d
i ncubat® n;g“’tpﬁ’ée%‘GF Plaims! msesinthesting Fslfa?%g“sl‘?ﬁb‘?ysi’g'@ﬂcm the B?“Hdi’&?%‘df?a?( F,“)“B*?'e {5261 9
and the ¢ %%?ﬁﬁurﬁmocﬁ? efelgg%tgndw goy consisting of electrigal reatlnngfra radguon heat cep-
597 916 BPCNBATHN: P YRR “triggered 1, 2-dioxetane; (e) drying said
i ) . . . . ) . | |
oo 3y PR BHL bl Sl e A o SR RS
5

conducted elther prior to or 'si rrulnt'aneousl y with detection.
{a) providing a solid support having one member of a specific binding pair disposed thereon;
(b) adding a solution containing the complimentary binding partner which is either directly conjugated to an
&5 enzyme label or which can subsequently bind a second binding partner which is conjugated to an enzyme label;
(c) optionally incubating said solid support in a solution containing said second binding partner that is conjugated
to an enzyme label;
(d) incubating the solid support including the specific binding pair or pairs and the enzyme label in a solution

A




10. Thé process of Claim9 wherein said 1 ,2-dioxetane is

3-(2' -spi roadamant ane) - 4- met hoxy- 4- ( % rl yoxy) phe- nyl -
, 2-di oxet ane and sai d second bi ridi ngEoPp% neretyl]s an al kal i ne phosphat ase

conj ugat e, Orcmm Ine tﬁﬁ&grte@'ﬂg-dibﬁ e

3-(2' -spriroaggy QG4 gm(y 4- -[err]-D-gal act opyr anosyl oxy- phenyl)
-1, 2- di oxet an a@&ie&n@%ﬁi@@dw Rigpétt snhﬁlﬁnd&ﬁélﬁ Wil dnyiry dr Hefehttel- 8@ furhdr @t GHARE-
10 Patent anspasigbﬁiaﬂrﬁbaunyerefca{mweuwpr}éetbbmm&gly detdamii | umi neszenz von
Enzymegetriggerten, in einer Probe nachweisbaren 1S 1 , 2- D oxet anen,
unf assendo. B peieess dBClaie Swhbreth bair, 2ioxelanefissiy 2" spircddamgmiane)-4-aelfioxgié-(B"dicephriyokyephe-
angeordnet nykt.2-diexetdneand séithsegend bidied partney\s ias elkafina phesphatase cahiugate) or spidf 1zfsdinxetahe is
Enzyug, get r i Y§esptireadamantanploroatoned-(hi:Raperideyranostioxy-plensls?-digxejanerhon seid secensdindn
Tragers, unteRANGESeHERTEPFs das Erhitzen des fasten Tragers unter

gl ei cﬁ’zel ti gem Trocknen odar anschlieaendem Trock- nen; und weiterhin, daB
das Troc n un der Erhitzen entweder vordem Nachwei s oder gl ei chzel tig
mt dem ﬁrchgef uhrt werden. 2. Verfahren gemaB Anspruch 1, worin

das Trockn e

e Lo ;s;;up 4S5 4 S EE Bl 3 i ol e
und das Erhi'tzen gleich- zeitig mit dem Nachweis durchgef~ hrt w rd. 4

Ver fahren ge ”aﬁlaé\B&ﬂfsidﬂ'eh oihos 18RI TRagEHE S T6m Gl PRBe hrigelordrbl1bt] AE Ber eoigHRIBr Weise mit
Nachwei s dur cbig@efsdond, umasseRIEnzydgetriggevie n, b-dlokaane SenanieitAsgs pr uch 1, worin das
Trocknen al | ebyuvaglreckadnzies fosten Tdgbrs,daen Nachwei s dur chgefuhrt wird. 6.

Ver\{_a#r en genuliegubemnials dasErhitnmdesfotmI Rgere dnitee gieichaeltigln MiotknenpdeylaascblisBendény Trock-
m t dem Nachwenen; ehd wew%m deifdas ficackhemund®ger Erhitzen gadwelderiveraiam Naqhweéls otlargiaichzeftig mit dem
worin das Tr OURQ'?E’PIS‘FW gdthitwerdee erfol gt, daB der feste Trager wahrend einer
geei g- neten Zelts nne und Tenperatur ei ner Verfahrenswei se unterzogen

T @ Anagmam'aewmm oS P

f

Ty ?E?RZ\? A”Q%’"e‘é‘f iR i L
VA

genmaB Ansprzt?('%' en in der Wise erfolgt, daB der feste

Trager wgh r\‘i‘eﬁ%r&' daﬁ-nérs Hr@&‘rhc@n 1, \D&‘B B84% ThcRkrlon RRATERRZANEF R NRGWEL MircnGéritRIwerden.
Ver f algr enswei se unterzogen wird, die aus der aus elektrischem Heizen,

Hei zen Mgt VeRGHraN gBings ArdBtldhn oK@ TRkkrio BB QioidBig Hitkioh NeexweRlcl BRIRHEZAR.
best ehenden G uppe ausgewAhit ist. 9. Verfahren zur Verbesserung der

Chem | unmisnegriatingh gereds Anspryci  aeiindagTieekried tnd Ertiitzed plaiehzeifiynoititiem Nanbiweisdugchgafiriwetden.
1, 2- Di oxet anen, das fOr Fest phasen- Assays brauchbar ist, unfassend: a)

Ber ei #st @} | \erfahednrpgenal Anspreah 1.TwasindasJrocimer in desieise erfolbl 4B dei fertasTragorwahfendeineegpelg-
Bi ndungspadtetes Zﬂﬁ%@ﬁ LA Eamppraiur elng)) Verfahvpapusisa ppterzogerpid i augiepaug Mpkuumtrocknung, Kon-
konpl ament aYelsien @F@P@r”\!’ﬁﬂﬂ%ﬂ von Miggrewelignepergiejnd derj Anwendungiven elakijgsher Ener-
Enzym Mar ki %8 ReAigeRean| A P%‘i“{sgel"‘?*f"'s‘oder der anschl i essend ei nen zvvel t en

Bi nidungs ari &l oD nafzél%kan r Enz ng
ren in das n| erfolgt el e geelg-

conf i eht 1 p;t"éeggzér e ke e d )@ﬁf

Enzym Mar Ki er'zgng onJ ugl ert | st n u 'gt on dee fest eI'ra ers

unf assen@, dagardeat Wbbésb&urig dadl @ﬁmm%%g orr QQ%-@ethﬁ@é’rteﬂ' R oWRBF HidbdVidchweisbaren
Ki erusg i n £2-DibXetahénS 863 Gir FébipRasoh-AsskyabyitrBatist iug@edsh®s 1, 2- Di oxetan enthal t;
55 e) Trocknen des festen Tragers, und f) gegebenf alls Erhitzen
des festen Tr axfereiistejbredinsh foeten Tragers 4uf dhamin‘l‘fbﬂ)e‘nfasemezwm Bireiariysehanes dngedoaiost;,
und wei - ter hbrjugateBindaisistngodik deprkomplenenticon BiRdirigénadmer emitajtedbe pntwesier diekhmit einer
Nachwei s oder EppymiMariisaing kopjugiertist.pderdetaesahiiessencibineiwgitan Bindungspiringr binden kann, welcher
L #E 11m11'[‘91fF#VTNafk'e’lEPkQD‘IUS'S'?'S"Q16 B1 10. Verfahren gemAB Anspruch 9,

vvor in das 1 2)_953 dlelnkubatlon des festen Tragers in einer LAsung, die den zweiten Bindungspartner enthalt,

3-(2' - Spi road '"eZlE ruag Yal xet

ist, und der I?r ng |n emer ung fas rrlgg gﬁ%lﬁgéaﬁ{ ontl alt gaéF?é‘HdéjeE% ﬂar

Phosppat ase |

3-(2'-spi roadg ¥te rég%rs oot KR OY b YerP RGN ind wé ¢

I Xxoetan I st, té éeﬁsraa;ﬂedkﬁe% FVQIUIS B tnba e vi? d@ﬁ W& S8 iLRRAitlh it dem Nachweis
durchgefﬂhrt wird,

i



5 - Revendl oatfons 1. Un procede pour intensifier Ia chimlumnescence de
1 , 2-di oxetannes actives enzynmati qu t abl es dans 10 un
echantillon, consistant & a) fourni féﬂjﬂ&gﬁ%é?t solids sur | equel
| * echant ijb| Qe fcHoeRadHnEprich o GOAVERE ARDGIERR -3 5ol BmBiin) {RBn S alt R HRRRER)) fie-
nant des & %ﬂ%{fﬂé@{aﬁ-%ﬂ%ﬁd 86 LWt BirfalgsHRhdr Qi GeTR) i?ﬁilkﬁ;ﬁéﬁbfr‘ Phdshifatabe RE/BEY dbs
sol i de; et {l&pioxetan 1,2-Didkstard RRUpkRbARER A mettoldAHE -@b-gémbfyran%wpﬁﬁenﬁqlmetan
pendant ou i@pune 8erkzwsitd BiAAGGspatier p-UlBalRddsfiaseGsl Sechage et/ ou chauffage 6t ant
ef fecbuds avant ou pendant |a detection. 2. Le procedd de |a revendication
1, dans | oquel |e s6chage soul aet effectue avant |a detection. 3. Le
pr oc6de dMevendicatiopendi cati on 1, dans | aquel |e sechage est effectue avant |a
detection et le chauffage ast effectue pendant |a detection. 4 Le procede
de | a reVend Repédqpqurintengiiigs & chigiyminesqepcesla & g digeatngnes agives pagreligyemangftectables dans
ef f ectubs aHpLMalign. AEER RGN, 25 5. Le procede de la revendication 1, dans
| oquel | e sec e._soul est effect epndant .| a d6tection. Le proc6de de
2 evendi cat PR onpeplepioR e Bl *‘é@ﬂgggg Alepd 9 ST B TR
ant des '1,2-dio, nes_actives en { ; . .
pendant |a de & ekt siort so de;Ele &oc% e de la revendication 1, dans | oquel

| e seghage esh) QGEATbh, AELTSATBIhaH Wiide BerdbRBlghes Rlklrdgs Pendant un tenps et

a une tenperature appropries & une operation choisie dans |e groupe forne
par un sechageetsiphs, b Sihagh Bot SIIRGS 5B b6\ bulidndatitla &keibngea rair,
1'utilisation d' energie hyperfrequence at |'utilisation d energie el ec-
trique. 25 Lephcédéae araesitatiode, dass léqeldsdthagd sealRst bifactld avant ldgeelion] € chauf f age
seti_ag®conpli en sounettant |e support solide pendant un tenps et a une

t enper at & e-eampddd ge la eeyendicatiaret, daré fequel lo séctege #4t eftactuiavant ladétention gle cliayifage egbefiectudn
chauf f age enepdantls ¢ftpstionyn chauf f age par rayonnenent infrarouge, un chauftage
par convection et un chauffage par mcro-ondes. 9. Un grocede

Pt ensi 1 fhorLoPEos R Ay AReicaion drfiets Iopuolio soorapa 3 orhayiase sont Eegius aumbis Adtseloh e ment

d Pables d 40 . hant i .| il anal _
aes ol dht PRAs o &aypnaigion ke il ascrib 3 sl shecid par i pnfic Y503 2"

di spose @n \eRER o lav&ﬁnﬁéﬁoh §. dnd I%P%ﬁe%ch% &chhaﬂ;rﬂﬁe‘gé s&pgﬁeabégggr%ntmtection.
solution contenant |e partenaire de |i1alson conplenmentaire qui eet
di r eciengNnt| oGRBbdE bR rederdidaticR i, Akt tHqudt B 25cHEolcbtdScompbli ol Yburiafdnt 1o Blph&it s8I Hérkiint bl €
a un secondemlet &ﬁlﬁ'tén@:é%rd dpProsiiédla GHalop@stion 6HRie deHds dhougBiofh¥d par un séchage sous vide,
mar queur  enmyssdhhdePdsonkettion,fud €éthiga e ram4tion &rarefgR hypeertstenced o rlititsatioh BBe¥die slec-
sol i de dansrigsee sol uti on contenant |ledit second partenaire de |iaison qui
aet conjugue A un marqueur enzymatique; (d) faire incuber ledit support
sol i d& c@npheerraéns db la reyandicetion (1, Japedequalile ehguffagd dstacenmmll eprdwndttary lesuprornt selide pendant
mar queur er¥NAmMPAeAURAIRMAYERIVE applepridss une ersiqtionghrisiasanete arpypafore garynenaiiagaslegitiguey d
enzynat i quethehauffaggpar rayonnement infiarouge. Up ghauifagelpar caWRstiRG et unsehauffeas parggicre-prdes.
facultativenent, chauffer |edit support soljda pendant ou a(@r bs | e
seéqugge?' am p’??é‘?ﬁgf é’t‘i‘f"&%‘" ’g&E‘W!%gﬂ“’ 7es ge &*ﬁ;&i‘]’féfaa gV S ANy P RPTL LesiFRlpR 420,
SPEAIPT7 Mlegpour dgspnalyses g1 Beat R ges

pendant |a ‘@ PSS endi cation 13, dans

l'oquel Tedit 4, ﬁ;‘s;ﬁﬂ Freduil o3 dleposa iPihé PAid 3 Baisort sRhdtex Y - 4-
) four, lequgl & ") i ison s i \

(3Y- phosphor yfﬁpaa—u &%&S ﬁiﬁiﬁé&i&%&@dﬂ&% of8 liaisoRf EdriplerBad QuiRdr&iHehtSorifgus a un
l'iais on est URarqyil shahtigle o B& §5\H‘ BitPonsuitd li€Rhr daond Pahekdird Qe lifidh bui est conjugué a un
-1, 2- disoxet anngag@ur dndymdtiqud’ - SpPi r oadamant ane) - 4- met hoxy- 4-
(30- f - D- gal acicprasutainshanl tab& cubgrhdan yipperisoltie dar@) aé solufién @htera@ledit sedbdHtenaire de
part enai r e delidisomgqusesncanjpguslaan Palugiaénagtatigiedase. . 11 111111 11111 UP il gll
. (d) faire incuber ledit support solide comprenant la paire ou les paires & liaison spécifique et le marqueur enzy-

matique dans une solution contenant un 1,2-dioxétanne activé enzymatiquement ;

50 (e) sécher ledit support solide ; et
(f) faculiativement, chauffer ledit support solide pendant ou aprés le séchage ;

D

ot, de plus, ce séchage et/ou chauffage étant eifectués avant ou pendant la détection.

8  10. Le procédé de la revendication 13, dans lequel ledit 1,2-dioxétanne est le 3-(2'-spiroadamantans)-4-méthoxy-4-
(3"-phosphoryloxy)phényl-1,2-dioxétanne et ledit second partenaire de liaison est un conjugué de phosphatase
alcaline, ou bien ledit 1,2-dioxétanne est le 3-(2'-spiroadamantans) -4-méthoxy-4- (3"-B-D-galactopyrannosyloxy-
phényl)-1,2-dioxétanne et ledit second partenaire de liaison est la B-D-galactosidase.
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