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30 nm/emission 525 nm and b) excitation 390 nm/emission 420-700 nm compared with ¢}
Epivocconone with CHAPS and without acid: excitation 300-500 ntn/emission 528 nm and
d) Epicoceonone without CHAPS and without acid: excitation 390 nm/emission 420-700
om,

—




Figure 13: a) Epicocconone wth SDS nd acetic acid: e
_eitation 300-500 m/em odon 523 urn and b) e
rcitation 390 nnf em ssion 420400 nut conpared Wth c)
Epi cocconone with SDS, but no acid: excitation 300-500
worh@rmssssé on 515 urn and d) 20 excitation 3SO/AU2004/000370
um em ssion 420-700 nm Figure 14: a) Epicocconone
with CT B < 1d ac idc aei d: r,cci_tation 100-500

nm em ssion 516 urn conparedyw th b) Epi cooconone with
CTAB but without acid: excitation 390 nnf em ssion

420- 700p;5401 NS ESlockRbEORHRORG B kodiufsal @MBacetic acid: excitation
concentratiqn, “w thout CTAB and w

LW t hout aci d:
ex ¢ P-Z0mayemissivn S0 b PReEHOR S2Pms/snissioR ¢ 2¢yy 00 nim compared
eX &iith 8 Epdccordne 320 clidlib AeMicaRinealt $d Qrithe0 adidNexditafirien 15:

Exci tation run/ em.ssion 420-700 um of . .
o iR R A2 o o e B o e e R g ot ooti
Acincd sddjurplt emiocthmared: wixtifatidBABuaokssiot 420t700 ami d and

. a5 %Wﬂ%@%ﬁ B R ok W DB bl ™ G ©
ex ORI/} a8t 0¥ 2tic ﬁm,@wg@irml%%ﬂm%ﬁ@swv),-_c) Deep
o B B i ot ac d "

- exci t atTEHe 566 Beepcrmpusiy dinG pnd smmonis; exgighon 4} 0-500
1ED inefrisSion 6E5 1t dnkl &) xcifdiAl S oamntbmiision d20. 708 @ind compared with c)

Xk oL Lo, 390-00] 801580020700 o0 IR 2004/ D551

I gure prcocconone w
¢ h699 em/emistons 36 nymmdd lexcitaime 390 mbiewissior 420-78&wht at i on

300- 500g;pmk %ﬁa%%%?u&?@“%ﬂ&@%%@mﬁ%ﬁﬁﬂ% S @fation 300-

nm.etission 42 ran conpared w.th c) Epicocconone

wi £P0 RR{epigionn0 amapih) GReatan 300 A eristiofatsf-790 prg compared with o)

18X Clshpertringe™ 380 0.3 HTENERS Sttt 420onT:00the Eﬁu&l’&dm@ﬁtraﬁmﬁ e-;];citatim

Epi, onone at .Lhe s .caonceptratian. W,the olic

o S e Rt £ R T O PSRt e BTS00

m/ eni sEipsa24 20 EF00awoms Fikdiittend 8hyldxiod: paitktn 330650
el ) B AT o)} ! D b Red S0

SpE g R o ldiiof s iR o S gl e e

( acetic acl .tgﬁPurp J L
wi Epicoreapnemiicegpssonceplyatipp wihourHp v pEhylayneg etpfation
s@ndeghm/ERRRo2200bedM Figure 19: a) Epicocconone with
SDS and_anmmni a. .excitation,310-500 10 run/em.ssion. . .
505 nin HRG® B CHEFE R THAGOD S BN s RS G RAp pyiion
C O AP T chnvviotapared witllBy) iEpivecanoes teranSbRentativh withahEDE and
cong kel :%Q&E&g AR 706%E1 t ation 300- 500
nmq'gtﬁm&ésﬁ)%% urn n?%@“"c’f) excil ‘%zgtTiOon_ 390 nm em ssi‘on
420- 700Figwe 23y BpieocomoneyithiSpmbpriylgneing prciatiyn 388-Ey0s
28N GmlendiMon BIIM @i bPXGRAiSE 3R HssioR Q@-WQWﬂB&b@ﬁiﬂﬁg5
not_ and b) excitation 390 m%g/ em$$S| on 420-700, nm ., .
c o BEPEaR ﬁtﬁneéﬁme concentration without SDS and without octylamine: excitation
© 390 nm/emission 420-700 nm,
Fignre 24: a) Epicocconone with SDS and TRIS: excitation 320-550 nmy/emission
600 nm and b) excitation 390 nm/emission 420-700 om conmpared with ¢) Epicocconone at
30 the samne concentration withont 8DS and without TRIS: excitation 390 run/emission 420-
700 nm. .
Figure 25: a) Epicocconone with SDS and benzylamine: excitation 320-550
nim/emission 600 nm and b) excitation 390 nm/emission 420-700 nm compared with ¢)




15 Deep Puaplerrl with 0.3% SDS and w t hout ammoni a at
the sane concentration: excitation 300-500

nm erai a--aion 525 nm,and d) c;citction 390

ml cxnum ot 20-700 Mh. Figure 21: a) Epicocconone with
WODU9408ErHe et hyl ami ne: erccitation 320-550 PUH/&HI08£G06370
610 nrn and b) excitation 390 nnf em ssion 420-700 nm
conpared v ith c) Epicocconone at the same
concentration wthout SDS andiw t hout ethyl am ne:
excitation 20 390 nnf em ssion 420-700 nm Figure 22:

a) HpiobRaHe BIARE b bdhekiRiondNRol 8DE LA WiB8 et b%ﬁbﬁfét dxSfhtion -
390 ntr!/ernisgion 420-700 um conpared w th b)

Epi PBeesmie 40-0R8same concentrati on WIthOUt SDS and
Wi t houF1ghtH12<y| £ BpidecomdiE witleS DD ihd I8 BB Ritiod S20055042RmiEin

i t h SDS d .
gcr:ntﬁy Fam D) emm?‘%‘&'?ﬁ %Pe%%%n%o%'-%mﬂ ﬁ?@ﬁegg‘?%ﬁ) BRigesonpne at
dndhipame serbamittioowitBa0 SHEhstwigsitoniline G« Edn AR0 nwamiasi@T20-

W t-fggh EPi cocconone at the same- concentration
w thout SDS and wi thout octylam ne: excitation 390

nn eni s EigwA 24 28witgign AR nopprgisvien 420:7000m ¢fs) Briesemerravith SDS,

Wi tINASRRE 1 2
urn, and b?lgi%%paﬁ% |%%Jagg1ﬁae§n g‘éﬁﬁ“’@‘éﬂﬁwm ft93-

corfff 8 RATRR®eh ¢) Epi cocconone at 30 the same- ‘
10onc enFigat P rExaktdtion BAOnBRMmigRioa 420- 100 o tof ARpRHoccendt vith CHARS

-39 F' [ 5. a .
Ep %go%ﬁgé&ﬂ%gﬁvﬂ? Jgﬁé‘é%éwztggmggﬁ am IEtea%’me?xm 4P Egigocconone
320vithey CHARE end wighogrerdodiayr n and by excitation 390

nnt e SgiR8 2420 F Q&c&ﬁh&@m@ﬁﬂceﬁé Ach a&h gilile, xciuaion 320-600
-------- WO 2004% 46 PCI/ AUZ004/ ooo

Epi BVTLHIBLE B ﬁi@né%%’é!ﬁﬁlﬁ%&% aww %@mpﬂsiﬁﬂ%ﬂd
Wi tHpirdicotenzith SDE B amidixg bbiaibha cxcinfRQonihRfkHsEe 450-700 am.

420- 70 ure 26: i coccanon g

o e SR e Bl DR IR T LR Al
b) meyatisleis @mm@@ﬁ b aciistios 90mn/g @EHPEO0-H e onpard tith ¢)
W tehicBdzodelh GRS SO Q0eread anciﬁwfnguﬁ ot B iHAGH g Bn 420-700

w t hout SDS and w thout aniline: excitation
nm®™hi ssi on 420- 700 nun Figure 27: Excitation 390

an em ssﬂzﬁz@ q14wagﬁ&cmmtmnﬁmeﬁmmwmmﬁh@ s2BBion 320-

o sttt P PSP R AR clsh Bl S B g

Fi gﬁmeec@zam FiteFendeihyBebr mdwitest acid: 48R0 ntnfarddsion)
Epiggsgapone with CHAPS and ammoni a, b) Epi cocconone

vvlth "C14APS and wi t hout ammoni a and c) Epi cocconone
Figure 32: a) Epicocconone with DTAR, acetic acid and DNA: excitation 300-500

25 pm/femission 533 nm and b) excitation 390 nm/emission 420-700 nm compared with ¢
Epicocconone with DTAB and acetic acid and without DNA: excitation 390 ar/emission
420-700 nm and d) Epicocconone alone: excitation 390 nm/emission 420-700 nm.

Figure 33: a) Epicocconone with CHAPS, smmonia and glicosamine hydrochloride:
excitation 320-550 nm/emission 605 nm and b) excitation 390 nm/emission 420-700 nm

30 compared with ¢) Epicoceonone with CHAPS and ammonia and without glucosamine
hydrochlotide: excitation 390 nm/emission 420-700 nm and d) Epicocconone alone:
excitation 390 nm/emission 420760 nm,




wi t hout CAPS and wi t hout anmonia. Figure 29: a)
Epi cocconone with SDS, acetic acid and aniline:
excitation 320-600 rinfemssion 621 mu and b)
excitation 390 M/ em ssion 420-700 nu conpared with c)
WORtEBEdeconone with NESS and aniline,, butP@EBABSPEL00370
excitation 390 nnf em ssion 420-700 nm Figure 30: a)
Epi cocconone with 3E+S; acetic acid ad IRIS:
excitation 320-550 nnl euissien 6(15 run and b)
excitation 390 nnil em ssion 420-700 no- conpared with
el Epi fopeéhondEpitbdmobOSitlaDTAT AT dxaitbtion G2A-5%ci d:
ex | ,
e e R e
et HHISREIeNPHS alops; excitafion 890 WremisdBO2ffi¥Mnsi on 610 nm and

b) e WCiRjpateiz8Na)3BfoddbRhEMisceRir@NleA%E: ﬁ%dﬁk%ﬁ%ﬁﬁ&i@ﬁssz

., ath Qbi‘ Epi cocconone, wi .t h SDS ant et hyl am ne and

Wi O bAgserition 390mmiamission 420740 n wmpaed Wik ©) Enlsercongne at the

Nm sabé gt @iratibh iy atdrik S RAGIIYO M/ enfidsion BMB0 nacet i ¢ aci d

and DNA; t.ation 300-500. 25 nm em Lsrﬁ%gnt 533, nm.and
%8

b) excit igfie 36 Sqys o1 agec R gt slite op Paq laser-
Wi thased jmage(i3uelesn 6HEBRWA dmiSHABltahd acetic acid and
wi t hout 137:%ﬁ]&%ﬂh?&w%&e@b‘eﬂée%&t& b '%&A nc%%&iﬂa%gn Plr

and d) Epi cocconone al one:  excitatl em Sssi on

18200 g eengeel 12 ngulol pe/l. Bye rEpilusove dhearmse iW0oRS. CBIRS of the

aned] & (RBEscct BASARLA Ho[HFROA Bl tifin peSHC iR
320- é50 N em SS| of 605”[3%6?n gnd b) excip?%?iggﬁeg%%goﬂmng

e/ SHY BEmbnThes yalnpoveriipraser i BR%ar ed with c) :
Epi coccrip@ses: Wi-Gh shdvAIRSca Rels sMurTRM caafréﬁ&diggtdi&bﬁy traces

al sam.ne hydrachl aride: excitation 3 ma/ em ssi on
420° 5%?1““5’?1‘8%3’“%&?‘583%8%8??@éi%ﬁ'i’?@‘:bm%xci tation 390
1B e sEipgn 3% 20:mAG0 Show saNSoRA04 f08GEY Saining with Deep Purple™

PCT/ A2 %g&%ﬁ@ ﬁ@nﬁ,ﬁmﬂn@%@ ity -y stc,%@dig%%&& Qﬁ@@gﬂﬁ&n@

DTAB and BSA. excitat! 0 nn/ em Sston
andignyeerdiians B #oh TopiPaty arlcranrst wrmba 20V 00 ved & il Aimde in 8
Wt GanmofiR bEQGESRQAR 180 %féﬂh%ﬂﬁ%ﬂh@ﬁd 04 53P8ored under dask

nm elg#sa n 420-700 r m Figure 35: a) Epicocconone in
ac SPTITPF FPT i t ati on 300- 500 nmi emi ssion 532 5 nu
zand b) Bixet i@t A0 306neaiantdistlo o 2OmiQ0w MRSORAIAS Ghd
Wit G ERIGG Lh8 £ 5808, & n | on o e
et Slg G2 RORRN Rl 08 o BRRT: GOBTERY AT Seglip e
36 shyTosisnehintcnsivy ese thph%oiﬂlmrﬁm togplgaing inel Ogeiyd el fusid 2dig/ (E,
thQ‘ﬁé’@"hﬁ@&2|h§ﬂ?frh@§‘§r§i®3'h@g@fer§A ffibn B0\ Sitfurif 26, BP

30 emssion filter). Figure Pl ot. of the raw
f1 uor esOBRER: d*é?'ag% gnaagﬁgm@éi&feb@#mmﬁ‘% apgonig{A) apd)
25 n folkverinzangge bifl (R @ic acid GO pRRGNdL46KBEana 675 CYHE Over
the r a%&ul- 2 Q‘:hgv?ssrypt? n-?éa%ﬁed%agtep % the DNA gel strips (1: No detergent
- treatment, Epicocconone staining only; 2: SDS-incubation and Bpicoceonone staining; 3:
DDTAB-incubation and Epicocconone staining; 4: 8DS and DDTAB-incubation, and
Epicocconone staining). '
30 Figure 43: Typhoon image of red emission light. 532 nm laser, 560 LP filter. After

addition of stain, 10 mM ammonia solution added to wells after addition of Deep Pm‘plém
formulated as deseribed in Protocol.




| ogro of fluorescence data agai nst |0gl0 of BSA
concentration per nL in the range of 781 ng - 800

p.g/ L. The r2 val ue over the range is 0.997. Figure
38: A -G Show stained gels and their correspondi ng
WOROREFHY traces, follow ng treatment of sPEFAEYIHERIZC
wth water. and different bases. 15 Figure 39: A and B:
chow gel segnents followi ng staining with Deep

Purple""  and treatnent with . &i\ | tunrnoma. Segnent
1(A) was stored in U nPé ammoni a. under dart;

condi t i ofagrefdar A% Sighe] i@ Plob@ab plotte] as SROMRNB) PWIbRE: 18,

(B) ed310ma in 1-1 MM anmoni a and
tra%m\é\afgﬁvggg fo 100 niv or t hophosphoric acid and stored

under d&igkreciSndiphivemisagd of greérommigBinilight2932 RindaserpS24 GP filter.

A- D,
B ARGy RGBS o i A LA SR b
écumlarg‘@nubtngs@rscr@@cbme’m}ocgllh (C) and f 3h(Z?l. E A
S h OW Si §fgle %nhgﬁfﬁhah Yorh FRGR 49 bloBaNg radv cﬁfa_ 5] ?;loggi*thd%ﬁﬁm@&ata
cing.in 10 MM sulfuric acid (E, Tinme 0) and
B(L%m‘eg % (@ and 93 h (H) after addition of 10
mM sul Flgutect7agiots THihost-s@arddd imbgdsof the DN Al g8 @eEd C, DNA MWM

[ ' ' npRNi d
%ﬁ%%%t@%%%cw%sﬁ%%%% SIPRR 5 sepd pRffe ol

16 hip@patedied TDFAR (1. Q001 EM2r lbDlzmM Ghohsanfy pidionfoscpivomdnone
| MBQRang ri b BRNLRNA 8 bilipSmd '}!ﬁﬂﬁh&mﬁ@:‘rm (1, 0.001 mM:

treat rrent Epi COCCOﬂOﬂE stai_ni ng

SDS5 P9E B IGRMARdT D befere smemeonmﬁwww@hg@e 47-C, the DNA gol
DDTs&Ers RE R bleGifcubddd EOPE (¢ 000G, 31080 RIM©;1 mivt 80Sa e d

?éncugatl on, and Epi cocconone staining). 30
Fl gUFE BE IR 8B Fage of red emission Iight. 532
Ban | as@&hs inGBGod Wifep bedescribéd with refeckadid to om-loditigt Baempled O
nM ammoni a sol ution added to wells after addition of
Deem::iptpi € fornul ated as described in Protocol.
200_4/ 546 BC [J?_\U2004/ 000370 -16 Figure 44:

GHEFPF o m AU &= £ PP s et s OF B TstaT oErs "’?5%‘6%’ “Hf
t he 1 09 T illubtraertad anhaneinetitend an inkregys ircthelSioked yhifvahen | Nage

i SSi i fil

ot (B SEIE Eheteplieen 36 AR ABEL 0B EnTh o Blocain
Hd crebptipf gaicposongng with aity piomins. sDdeprd dgemurispli gas fmmd thet o

f 0 rd@ilﬂbﬁ&tﬁﬁ cR8n SASCIl D8derkdd: RhalQGHL ﬂqués&htre%mﬁémcﬁn increags
ure 4geﬁgloteq as. raw dat a. pl 0 of

el B e i o e i o SReRs s poset Muarhogice and th
Ty podd it sﬁaahm@ntldfmgascoeérﬂiemoﬂdém@el (A and C, DNA :

mg/l DXNAnge gbltmss%cébt pY WIS c?remR& %ut%%é gfegﬂ 1? L‘J:r F A

O""ﬂ
D

1, L\@l@@@nwﬂpe@vm@eulerhwﬁmr,ﬁmwmwm Fresbly @teearg A
epi SRAEGRRRASIaced into 2 Hellma Quartz SUPRASIL precision cell and the cell was then
placed into the spectrometer. Typically a solution was 3 mlL in volume and the components
were added using a Gilson M-1000 Mictoman positive displacement pipette. The
components and their final concentrations are given for each sample. All solutions are in
30 water (Millipore RiOS 5) unless otherwise stated.




staining; Figure 47-B, the DNA gel strips that were

pre-incubated in CTAB (1, 0.001 nM 2, 0.01 nmM 0.1

nM and 1 n\V) before epicocconone staining; Figure

47-C, the DNA gel strips that were pre-incubated in
WORM4(035549. 001 mM 2, 0.01 nmM 0.1 nM and 1 REHAUNBHIPEO

epi cocconone staining. 15 The invention v,rlfl now be

described. with reference to non-1imting Exanpl es.

Ec inples AY (5cc4'?GR :.4fr c. ErC.",r. - o |4

f."1?.e. To illustrate the enhancenent and an i ncrease

i nﬂeﬁﬁﬁﬁs‘%?ﬁéuﬁ@! ft when epicocconone is in the

presence o an.alpm ne fl UOT escence measur enents were

r ecor dderep Rupiel” @anershae Riogienegs; AstelisremlonRPN6Ips or

;/awmtsd %Or?Pi;s amiﬁﬁrbpﬁﬁﬁ?%rﬂfof%eﬂ'bdéccﬂ@_ﬁegItﬁﬂﬂn-abdoigai{l&a{ﬂ'sonmuf

(0] al a C nati on o am ne,ang a erge .

b (3 ks kP BBy @Rt Tart B B! itk Gauion By iting
_ b hét bPladdems of KUH with watd (g buehutiolxds the quati cakardNHIi@RBther by a

caused I fou £l U enge ang [ LI

o tRn s 8 e e B GRS ED R B bR Sonu I blfilloff 1 8 50
FI (Beep ekl titapdorrswaciometued) car ded out using a

Per ki |
er ki n ghidfedondm N%Zt@dw{ﬂélﬁ&ﬁ&ﬁﬁ&ﬁbéﬂﬁﬁ% PIRhERaruso P,

(Perkin El ner, urne Australia). Freshly prepared
sofgpperitied hiria biregeaee- i ntiesk soluonof crisgsgonone Sappiansfed in

1pr mitisxi @BuLit) O{am@@ﬁ DM 0) a?i@?_is@h@ fsed ﬁ:lsgﬂ@ﬁfém sloblt @lhﬁibli% in
spectrongter. ca sql uti on was | ol.upe .
andriehey Bt meatbis Seon S detpr o B Sesesetenrinnl e n
M ciequomtz cplbstb tilare) foidepbyeciensrivf 4. (Ripbidneniralions cfopip@ientesre
ang FH%%&& uﬁq@centrati ons are given for each
san%' €. Sot Uty o

utions are in 30 water (MIlipore R OS
5) Agticasid: (AP A SecifictSpeedalty Chemicals Lid, formerly Ajax: 1-2.5L GL)
WO 2004/ 085546 PCT/ AU2004/ 000370 _17- Definitions and
1% o icetesditibe dpiaplinpham s 2{1AReSHani  Bi osei ences,
AU&Eaich{niiaamlu@ﬁ? -(AjagFﬁcnRB&ﬁB?!ﬁz.m_ GLRPN6306) is ﬁ
partially purified formof epieocconone. It has an
abs’ﬁ‘f’lﬁ‘an%égﬁfl'gésﬁ'”f‘%m of O'S. An aqueous stock
s o[Bataybminga@ DY -47855%d from t he net hanol stock sol ution
by edial Wi i :gmi . tQr, 12.5 with water. Final
sol}%ﬁ olgrﬁ)gﬂ?sn_t_ Lelb‘glﬁ%raﬁsff%%e%”lgé)e diluted further by a
2p aSpptemdte: L21dHe LA} dil ution of the Deep Purple
st ggargal 3-e®1anﬁddysﬁ:&ﬁﬂ§timém}m§.ﬂoﬁd}1%@opﬁn&%%9 (B0 P Rs32)

t an8I % agpl cocconone was i sol ated

Fed-itne

L;ﬁyﬁ@q"ﬁ’@??fﬁ@‘%&sg@ el | PJL and Karuso Pt 3,

| nEFCraletyipaidindmoeitoridy: (Md:froBDEV148) st ock sol ution of
R R L EAR
28 o |1 tiigminoyrepane: (Koch-Light Laboratories ~ 4774)
DMSO0 - Dimethyl sulfoxide: (Aldrich - 27,043-1)
DNA - Deoxyribonucleie acid sodjum salt is from Salmon testes: (Sigma - D-1626)
DTAB - bodecyltrimethylammoniom bromide: (Sigma - D-8638)
TDTAB — Tetradecyltrimethylammonivym bromide {Sigma- T-4762)
30 Ethylamine: (Lancaster - 10838)
D-(+)-Glucosamine hydrochloride: (Sigma - G-4875)
H>S0, . Sulfirric acid : {Ajax Finechem -534)



wat er by diluting the DMSO solution by a factor of 5

or 10 respectively. Final solutions in the quartz

cell are diluted further by a factor of 4. Final
concentrations of epicocconone are reported with each
WEZAMABES46 Acetic acid:. (APS, Asia Pacific SPpEEAHINP4/000370
Chemcals Ltd, fornmerly Ajax: 1-2.5L &) 15
Acetonitrile: (rljEi x Finechem- 2315-2.5L G) Anmoni a
solution: (A ax Finechem- 43g15L O.) r:3:ttTIttS:
(Ald ich -13 03-4.) Benzylamne: (EDH - 27355) BSA -
BO\OCW \@anadsierng, o1 @r@ma - A-2153) 20 Fut-,Fl am

3 [CP@" %Tcgﬁedé%ﬂ?ﬁgﬁ%ﬁﬁgﬁmm ol -t - propancsul fat e

(SBBH SodiBR6IsdryisuChe] (BDIﬁdM?iéiodl um sal t: (Sl gma -

0005T @&Dc%{ﬁ@%‘a%f""%&? S Btk g ol Tigma e
5 Hrise8 Xy10028DE 30632hmi nopr opane:  ( Koch- Li ght
LaWeéﬂﬁ-'P@ o%eﬂ?@nﬁorm SlackitdTRERh - Y bFpXi de;

rich- 2 - Deoxyr i bonucl e| C aC| d sodi um
sal"%wePfsgof‘rPd’ﬁi°%¥{?ﬁeS?fé’§ﬂﬂé‘?“°% DTAB
- Dodecyl tri met hyl anmoni um br om de (S| gma - D-8638)

TDTAB - ThE@bicattafiyslof ihenbitdiyehid oviiarth1BiSvoans gleh thSitlgpravere

-4762 Et.h (Lancaster - 10838)
1& (a%vegeﬁgg a%lﬁ"yn(%eﬁﬁ]v%r Behl ori de: (Sigma - G 4875)
H2§®$LG®Q¢MQn60ﬁbte¢cntm(Sﬂc} ax Finechem -534) WO
20Q44 385546 PCT/ AU2004/ 00984/Q, a 8 Octyl ani i ne:
(Lancaster 3 8.06917. 0250 Cctyl | ucoside: (ICN
kg eigysediom galsg 1) g °W‘Sodﬁ(ﬁﬂﬁ¥‘ﬂodecyl sul f at e:

(Bm&tc- 301754) IR'S (11 Qb.)48% wiv (41mM)

Jri dr oxymet hyl ) am no han %rg chloride salt:

(S@n@'{- T-3253) 5 B g -30632) Tween

20 DT/l yoxyet hyl enesor b#t%am norpF adiat e:

(S| %ﬂc’?ﬂ? Tween 80—-,1_FP 2} Y Qipeehtyy | enesor bi tan
uea

- 56023 he concentratl ons of the
det@t‘-’gents ot her t han SDE*#@ie ddthmiBat they were 10

abopion® ¥eioh: respecti ve ChEroyalugs.3s mM)
220 Tween 200 0.56 wiv

Twmen R0 0.64% wifr

The detergents are diluted 1 in 4 in the final solution.

() Fnhsnoing the finorescence of apicocconone and Dresp Purple™ by acids

The fluorescence of epicoctonone in watet can be enhanced by the addition of
25 sacetic acid (ses Figure 1). Using a fixed concentration of epicocconone (1.05 pg/ ml; 2.56
¥ 10°° M) in water fluorescence spéctra were recorded with final acetic acid concentrations
ranging from 100 oM to 100 mM. '
TFigure 2 shows that the fiunrescence of Deep Purple in water can also be enhaneed
_ by the addition of acetic acid.
30 The fluorescence of epicococpnone in water can also be enhanced by thc addition of
other acids such as for example sulfuric acid, The flnorescenne spectra shown in Figure 3 is
with a fixed concenttation of epicoceonone (1.05 ug / mL; 2.56 x 10 M) in water and a
final concentration of 1 miM H,80,,



St ock concentrations of detergents used: CHAPS:
0.27%M v Cholic acid sodiumsalt: 1.7%wv (40 m\)
CPC. 0.148%wW/v (4.1 mV) 15 CTAB: 0.172%M v (4.7 nmV)
DT.+B: 0.2% wv f6.5 nW Cctyl-D-clucoside: 3.1 %
WOROHPSEsI6 m ', p MAC, @ 1.2%-z.- N (41. 7ml' PCIYATROG4GHE70
X-100: 0.27%/v (4.35 mMM 20 Tween .20: 0.56 w v Tween
& 0.64% WA The detergent are diluted 1 in 4 in the
final solution. (i) Enhancingethe fluorescence of
epi cocconone and Deep Pum e by acids The fluorescence
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that fluorescence | ncréases I ncre
c oiizERese pihicocconone in water can be enhanced by the addltmn of CPC (cationic

20 detergent) with an apcompanying Stokz® shift. The addiiion of CPC o o soluiion of

epicocconone increases e fluorescence st A30 nm with respect to epicosconons slons o
630 nm. Thergisa decrea%e in flnorescence at 520 nmwhen CPC iz added. The
flnorescence spectra shown in Figure 7 were generated with concentrations of
epicocconone of 1.05 pg / mi. (2.56 x 10 M) and a final concentration of CPC of 1.025

25 mM, '

The fluerescence of epicocconone in water can also be enhanced by the addition of

CHAPS (zwitterionic detergent). The fluorescence spectra shown in Figure 8 were
generated with concentrations of epicocconone of 1.05 pg /mL (2.56 x 10 M) in water and
a final concentration of CHAPS of 0.0675% {w/v).

30 The flunorescence of epicocconone in water can also be enhanced by the addition of

' a number of different non-ionic detergents (see list of detergents set out below). The

- fluorescence spectra shown in Figure 12 - 15 were generated with concentrations of

epicoceonone of 1.05 pg / mL (2.56 x 10° M) in water.



The fluorescence of Deep Purple in water can al so be

enhanced by the addition of 10 SDS (see Figure 5).

The fluorescence of epicocconone in water can be

enhanced by the addition of other detergents such as
WOR004d8EMP e CTAB (cationic detergent) with B@ET/AU2004/000370

acconpanying increase in Stokes' shift The addition

of CTAB to an epi cocconone sol ution shows an increase

in fluorescence at 625 urn wzeh respect to

epi cocconone alone at 625 M. There is i5 a decrease

i n fl uoTese éh(fipslabncodationo\ot16% wiAFigus: tadded. The
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The fluorescence of epicocconons in water with SDS emits with a longer Stokes’

shift in the presence on ammonia. When the mixture is excited at 390 nm it has an emission
maxintum at 605 nm. The fluorescence spectra in Figure 19 i3 generated with 2

30 concentration of epicocconone of 1.4 pg /mL (3.4x 10° M) in water and a final
concentration of 0.3% SDS (w{v) and 1 mM aqueous ammonia, ‘



The fluorescence of epicocconone in water can al so be
enhanced by the, addition of acid and a nunber of

di fferent detergents (see list of detergents set out
bel ow). The fluorescence spectra shown in Figure 14 -
W20 BEIgener ated with concentrations of 1QPCT/AU2004/000370
epi cocconone of 1.1.4 |l.tg/ nm (3.4 x 1006 M in

water and a final concentration of acetic acid of

1mM SDS (anionic detergent =zifinal concentration of
0.03% wv) - Figure 13 CTAB (cationic detergent -
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~ The Stokes” shift of epicocconone/detergent mixtures, when excited at 390 nm, can
be increased by the addition of bases and enhanced with acetic acid. The fluorescence
spectra of Figures 32 to 34 were generated with a concentration of epicopconone of 1.05pg
‘30 /mL (2.56 x 10" M), fina! concentration of SDS of 0.3% (w/v) and final concentration of
acetic acid of tmM. The following bases were used, at a final concentration stipulated.
Aniine- 10mM aqueous (Figure 25)
TRIS - 100mM aqueous (Fignte 30)



of epicocconone of 1.05 pg/ nmL (2.56 x 10'6 M in
water and a final concentration of 03% SDS (wvVv). The
followi ng final concentrations of the bases were used:
Et hyl am ne - 1mM aqueous (Figure 21) 10 Butyl am ne -

WOGANI08dfeous (Figure 22) n-Cctylam ne - 10PSA/AEAEHIPY4370
(Figure 23) TRI'S -100nM aqueous (Figure 24) :

. Benzyl am ne - | OnM aqueous (Figure 25) Aniline - 10mM
aqueous (Figure 26) 15 In thisg series of c:_perineuts,
aniline yielded, the largest Stokes' shift (X = 620

nm . ThEthylﬁmln§5lmﬁﬁqﬁéouQ(wa%fyS‘?Pcconone when c: cited
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solvent flnoresces more than in water (hem = 520 non) (see Figure 55).

25 Swamwary of Emission Wavelengths for samples excited at 390 nmw,
Epicocconone and SDS (Aey = 525 nm) with:

Amine Ao (M)
a} Dodecylamine 584
b) Benzylamine 600
30 ©) Butylemine 600

d) 1,6-Diaminohexane 600/ 447
) Qatylamine 600



5 The em ssion of an aqueous sol ution containing
epi cocconone, acetic acid and DTAB can be enhanced
wi th DNA when excited at 390 nmw th a concom tant
St okes' shift from520 to 540mm. The fl uorescence
WOREHOBH4of Figure 32 were recorded using a PCT/AU2004/600370
concentration of epicocconone of 1.05 g/ nL (2.56 X
10 M, 1.625 MM DTAB, 1 nM acetic acid and DNA (1
ng/ ML) as a representative nuygleic acid. This
I ndi cates that 10 epi cocconone, in conbination wth
dett)ergem‘cgand/or aci qogtan be used in
det ecti gul anal ysi s DNA and ot her nucl eic aci ds.
Thé& em H2of an a& ous sol ution cont ai ni ng
ephoccehyasine CHAPS &t@l armmoni a can be enhanced with
al kzcosamnﬁg hydr ochl %?6 de when exoitated at 390 nm As
as an enhancenent there is an increase in the
Stokes' shift, The fluorescence spectra in 15 Figure
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than in water see Figure 3
PG AR gt 00 ST SRLL MRS L R A
39@emfmaiidmpi cocconone and SDS (X~ = 525 nm wth:
Anine |= (nn) a) Dodeeyl amine 584 b) Benzyl ani ne 600
30 @,&Ltgl am nc 600 d) 1, 6-D am nohexane 600 / 447

@gp WD 2004/ 085546 PCT/ AU2004/ 0q0370
33 Pmﬁ)* Brer &0 Byuliistdn P 669 dirpthyErHgridared 40% (dv)

acctonitrile ot Abheorbanes550 i = (.30,

20 PartB: A 10x eolution i3 preparsd as shown in Table 1.

Reagent Concentration
sDS 3% wiv
NaHCOs - 200 mM
Acctonitrile 25% viv
‘Water T5% viv

A 1x working solution of the kit is prepared by mixing together 8 parts water and 1
pat of each of component Part A and Part B.
Protocol
25 A two-fold dilution series of protein standard of bovine sernm album was prepared
in water over the range 10 ng/mL - 100 pg/m1.,, Aliguots (50 pL) of protein standard are



1) Aniline 620 5 Summary of prelimnary results using
ot her bases D ethylamne (2 amne) shift to red
Triethylam ne (3 amine) shift to red Hydrazine
em ssions in the green and red 1, 6-di am nohexane
WOD$4033586 red 10 Aniline shift to red The exPEHAUWP4/GOREO
- enhancenent of fluorescence of epicocconone in water
- can.- be affected by the order of addition of reagents.
The. opti mal conditions and seguence of steps wll be
governed by the type of analytical or quantitative
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PCT/ AUZSigthh BHAE: d8um «Bemipi(Peatld i, N&V\Tolhlﬁﬂtrhlmatm A3V5%) was

| | Fi ft | t
ar St RNl B o B v e R BB el T
ad Cbenbemmuen]mﬁi 76\ngﬁmlnﬁft;(r~ﬁl) alﬁ:)uoﬁﬁvef@plamrolm griplizmeb, Gito QGremer
l %Bﬁe@}?ﬁ%&?ﬁc& %Vlstﬁg daﬁ! O%r)j 9&-13 43 a‘tlu (&9&? C% %I’S’ﬁa&"lwre- ‘%110%‘@

an Image of the mmmnire plate captur».,d by the Typhoon lazer-based imager (532 nm laser,

o G10 B 20 gnigeion filier). Fignrse 374 and 378 chev plote of feerscsencs date plotied
against BSA concentration pet mL in the range of 12 ng - 100 pg/mlL
Gel Staining '
20 Fdaterials awd Bioieds
Invittogen Bis-Tris 10-well 129 polyvacrylamide gels were prepered and rum
“according fo the manufacturer’s instructions (MuPAGE Technical Guide, Version D,
Angust 26 2002, M-1001), Amersham Biosciences (Castle Hill, NSW, Australia) SDS
Low Molecular Weight frotein markers were prepared and two-fold diluted in Invitrogen
25 LDS sample buffer (Mt Waverly, VIC, Austealia, Cat. NPOO0T) containing 50 mM
(dithjothreitol (Bio-Rad, Regents Park, NSW, Australiz). Samples were heated at 70° C for
10 minutes. Gels were separated using 1 x MES (Sigma, Castie Hill, NSW, Australia; Cat
M2933) buffer. Invitrogen Antioxidant (Cat. NP 0005; 500 1) was added to the cathode
chamber of the Invitrogen X-cell Sure-Lock Mini Cell and gels were run at constant 200V
30 until tracking dye reached the base of the gels.
The gels were fixed in 100 mL of 7.5 % acetic acid {(v/v) for 1 hour and gels were
then washed in equal volumes of double distilled (dd) water 2 X 30 minutes, .



5 Protein standards and experinental sanples are
prepared and incubated for equal anount of tinme prior
to recording fluorescence. For |aser-based imgi ng
system 532 urn laser |ight excitation with 610 BP 30
WR0Y0853Gi nj | ar emission filtering i s used. PERAU2004/000370
pl at e- based fl uorescent neasuring systens, such as,
the 13M5 Fl uostar (BMG Labt ech, Morni ngton, VI C,
Australia), 540 urn excitatigr filtering io0 together
with. 630-12 run. emssion filtering or simlar is
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- were placed in 50 mL of RO water together with 250 pL Deep Purple™ and stained in dark
for 1 h. Gels were independently washed 3 x 10 minute in 16 mM solutions listed in Tsble
25 2 and imaged with Amersham Biosciences Typhoon using 532 nm laser, a 560 LP emission
filter and 520 V at the photornultiplier tube. Using ImageQuant 5.2 (Axﬁcrsham
Biosciences, Castle Hill, NSW, Australia) a trace was made though Lana 9 of each gel so
the absolute intensity of the signal could be compared across gels. '
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1. reppty praghpegin 100 mL RO wader, Gela wers then placed § in .;in mI_ of RO walter together
with 250 uL Dieep Purple™ and atzined in dork for 1 h.
On removing the gel stain, gel segment number 1 (éeﬁ Figure 39A) was washed 3 x

10 minutes in & M ammonia and stored in § mM ammonia nnder dark conditions for 46

15

h. Replicate gel segment number 2 (Figure 39B) was washed 3 x 10 min, in 8 mM

ammonia and transferred to 100 mM orthophosphoric actd and stored under dark
conditions also for 46 b, Gels were imaged on an Ametsham Bioscience Typhoon with a
532 nm laser, 560 LP filter, and 540 Volts at the photomuliiplier tube,

Orthophosphoric acid incieased fluorescence intensity of gels stained with

20
only (Figure 39B).

cpicocconone after development with ammeonia fFigure 394) as compared to anmonia



2. Tris base 3. Butylamne 4. Aniline 5. 1,3

di am nopropane 6. Amonia 7. Water Results are shown

in Figures 38Ato G In each case a 3 x 10 m nute wash

with the Ilisted 16 mMreagent caused an absol ute
WOr84d88d6 | n f| uorescent signal relative to PERAUR4/HO370
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gel s using sulfuric acid- Protocol Storage of gels in
sul¥e¥% ¢ acid was invest i gated. Invitrogen Bis-Tris

10% 15- yehi suﬁﬁic&m&\@ﬂte@n@ﬂkkbd/ﬁ'ﬂﬁﬁﬁthﬁﬂﬂ' aaﬂzefésdeﬁdehver and above
oG a0 M L Lot N el L Ol ) B S PR, LW i scid

maintained the gignal at levele higher than if gel were in stored in & mid animeonia or water.

4. Eoosting and stabilising flnerescence intencity in gels using acefie acid
Storage of gels in acetic acid was investigated, Invitrogen Bis-Tris 12% 10-well
gels wers equivalently loaded with reduced (50 mM dithiothreitol) Amersham Biosciences
25 Low Molecular Weight Markers where soybean trypsin inhibitor was at a concentration of
400 ng/5 pL. The protein samples were two-fold diluted to final coneentration of 0.76 ng/s
uL. and heated (10 min., 70°C) in Invitrogen 1x LDS buffer and loaded into gels. Gels
' wete run at 200 V constant and transferred to 100 mL of 7.5% (v/v) acetic acid for 1 howr
followed by two sequential 30 minute washes in 100 ml. RO water. Gels were then placed
30  in 50 mL of RO water together with 250 pl, Deep Purple™ and stained in dark for 1 h. On
removing the gel stain, the gel was washed 2 x 10 minutes in 8 nM ammonia and imaged
on an Amersham Biesciences Typhoon with 532 nm laser, 560 LP emission filter and 560



5 Mol ecul ar Wei ght Markers prepared and heated (10
mn" 70C) in Invitrogen Ix LDS buffer. Replicate gels
were | oaded with soybean trypsin inhibitor at 100 ng
in5 p.L per lane. CGels were run at 200 V const ant
wanRsEAsf erred to 100 nL of 7.5% (v/v) aceP¢EHABHPH00370
for 1 hour followed by two sequential 30 m nute washes
in 100 nL ROwater. Gels were then placed in 50 niL of
RO wat er together with 250 plsgDeep Purple” and stained
in dark to for I h, CGels were then washed 3 x 10
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10 mM acetic acid after washes in 8 nM anmoni a
resulted in an increase in the 5 stain intensity over
and above that produced by amoni a washes
post-staining. Storage of the gel in acetic acid
WeeDH{08SHed t he signal at |evels hi gher t hanP¢T/AGRP4/000370
‘were in stored in 8 nMammonia or'water. .Exanple 4
Epi cocconone- stai ni ng of DNA fragrrents i n an agarose
gel: the effect of detergent,,on epicoceonone-stal ning
10 Mat eri al s Epi cocconone (0. 8‘42 ngl M DVSO) DNA
é $PP-1 Phage/ Eco RI (cat DW« S1,
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iu. The rel evaP B;gmbl i cations are incorporated herein
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% and withahl. &ﬁ@ﬁh‘\daﬁ@ (1 AR ahDiéfbated at Pooth teffcbfire for 30 min

runnin t he s rinsed off in 1-L of RO
xhg..eq_r% 2103 f:%ebag‘lgﬁ ! .

wat er . gel were out into strips.
7. After acetic ac:d—treatment the gel strips were scanned by Typhoon scanner (Model

9200, Amersham Biosciences). The scanning conditions wers: 350 V, normal
e sensitivity, md 810 BP 50/Grean (352 mum). '

Eesuliz

Figure 42 shows Typhoon-scanned images of the DNA gel (SPP-1 DNA. /Ece R) strips
(1: No detergent treztment, epicocconone staining only; 2: SDS (1,625 mM) -incubation
. and epicocconone staining; 3: DTAB (1.625 mM)-incubation and epicocconone staining; 4:
25 S8DS and DTAB-incubation, and epicocconene staining).

1. The molecular DNA bands of gel strip 1 wers not stained with epicocconone only.
2. The molecular DNA bands of gel strip 2 were not stained with epicocconone when
the DNA had been initiafly incubated with SDS. |
3. The moleoular DNA bands of gel strip 3 were stained with epicocconone when the
30 DNA had been initially incubated with DTAB,
4. The molecular DNA bands of gel strip 4 were stained with epicocconone when the
DNA had been initially incubated with SDS and DTAB.



4. Each gel strip containing DNA fragments was then

pl aced into a 15-nlL Fal con tube containing 10-ni of
varyi ng concentrations of diffenent cationic
detergents specified in the. material section, The
WOORH0§EAE | ncubati on was done at room 10 t ePPEABOGH/WII70
for 30 mn. 5. After 30-m n-incubation, the initia

i ncubating solutions were decanted fromeach . tube.
Ten mlliliter of epicocconong staining solution nade
in ROwater (0.0042 ng/nm) was then replaced into the
tubes. The gel strip tubes were stained at room

te erature (dark) for 1 hour. 15 6. After
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Althongh DNA was used a8 a convenient and stable example of a nucleic acid because

of ease of handling, the above principles apply equally well to RNA and other nucleic acids
and their derivatives, inchuding single and double stranded nucleic acids, Further, these
conoepts and principles can be applied to a number of known nucleic acid anatytical and

30 guantitative techniques, such as for example those described in Qld RW and Primrose
$B', Innis MA ef a1 * and Saibrook J et a1 ¢




that were pre-incubated in CPC (1, 0.001 mM 2, 0.01
rM 0.1 mMMand | m\V) before epicocconone staining. 1.
TDTAB pre-incubation stained DNA fragnents with
epi cocconone, when the 10 detergent concentration was
woangedsshies om 0.1 to 1 nM 2. CTAB pre-i ncubardmau2004/000370
stai ned DNA fragnents wi th epi cocconone, when the
" detergent concentration was ranged fromO0.01 to 0.1
nmv 3. CPC pre-incubation stai;ned DNA fragnents with
epi cocconone, when the detergent concentration was
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Herehimdy reference 17, but other sources of suitable
detergents and surfactants will be 25 know to those

ski | | edTe érplivpts raws of O pigrovrgnienaddedes b the saioplc surfactant
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of eas a{ﬂ handl i pg, é?ge abgve principles appl ?; .
eqt&qﬂ@“ TowE WasingR added: dopandine pyibp priicnige pperimgh dS P iquots
de rdif,\nfatnm agtic acmlpz lmdi;}mwg:@m@bleﬁoam 4ql ﬁﬂbNﬁ{@%,[ B8Rk were then
nuc | acl (s, rtner, these conce ts_an ri.n |“.es
R G eiB kBB DR e b e e
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Purple formul ated 1n 90% ( i met hyl sul f oxi de an
DO ) LELLTEBATL T 1980 ST SB T TeBSD Mg of o ity
Pr aighe 532 nSietha®) B6IlE AFtr A ek RMNA, (S mmobik6R60on\ Wk
Pr &R AL A% AR aa R G DR Fulld Blknihed us deseribed in Protocol. Figares 444
‘shows signal from Figure 43 plotted as raw data. Figure 44B is a plot of the logyg
transformed data. Figure 45 is 2 Typhoon image of g:ccn emission Hght. 532 nm laser, 526
25 8P filter. After addition of stain, 10 mM acefic acid solution added to wells after addition
of Deep Parple formulated as described in Protocol. On UVA and UVR iransilluminators
the intensity of the wells treated with acetic acid was intetisely bright green and
substantially brighter than the red fluorescence from wells treated with 10 mM ammonia or
40 mM NaHCOs. Dug to its hardware configuration the Typhoon instrument was poor at
30 exciting and caphuring this information, Figure 46 A is a signal from Figure 45 plotted as
raw data. Figure 46B is a plot of the same data transformed log;o. )
The results clearly indicate the wtility of thé dye and the use of detergents and/or
bases and/or acids in improving detection and quantitation of nucleic acids,




500 gg/nmL in water and two-fold diluted in water to a
final concentration of 488 ng/nL. Aliquots (25 L) of
DNA were pipetted in duplicate into the wells of a
96-well mcrotitre plate (Geiner, Cat. 655096). 25
wolL2oalassfdet s of water were al so i ncluded as BiX&aGz0eg00280
controls. To duplicate rows of the plate were then
added 25 pL of the cationic surfactant dodecyl
trinmcthyl anmmoni um brom de (Sggma, D5047) at
concentration of 3 mMMin water. To individual rows

was t he%égx%% ln@ﬁﬂﬁlﬂgy A &Ehrii)??m%fefs lt%eczﬁc examples. The

exp ment, 25 pi, quot s acetic ac
iled rosor il éleﬂrqstafieélﬁ* the Ivepgonspnandpieckediet &1 sy pihes fptms, in
theKbeﬂ;Eg AHERE s of the RbdngiOionetht dedtiibedhofid. ut ed 1: 10 in
water. Plates were incubated 1n dark for -
approxi mately 30 m nutes and visualised on a TWA and
UVE;, tranrsillumnatars and i naged on an s'2nertaam
Bi osoi snce Typhoon liih a 532-7 nme; citatirsn |aser
and r<ith! r 5601-P or 526 SP em ssion filter to
neasure red and green em ssion |ight respectively. By
t he above procedure it was possible to quantify DNA in
solution. For results see Figures 20 =13, 44A- 44.B
45 and GA -4'fiB. Pigare 4' chows a Typhoon i m pr of
red emsi O light. 532 m | aser, 560 LP filter.
After addition of stain. 10 Sd ammoni a sol uti on added
to wells after addition of Deep Purple fornul ated as
described in Protocol. Figures 44A° shows signal from
Figure 43 plotted as raw data. Figure 44B is a plot of
the lag2o transformed data. Figure 45 is a Typhoon
I mge of green em ssion light. 532 nmlaser, 526 25 SP
filter. After addition of stain, 10 nmM acetic acid
solution added to wells after addition of Deep Purple
fornmul ated as described in Protocol. On UVA and UB
transillumnators the intensity of the wells treated
Wi th acetic and was intensely bright green and
substantially brighter than the red fluorescence from
wells treated with 10 nM amonia or 40 mM N. aHCG3.
Due to its hardware configuration the Typhoon
i nstrunent was poor at 30 exciting and capturing this
information. Figure 46 Ais a signal fromFigure 45
plotted as raw data. Figure 46B is a plot of the same
data transfornmed logro The results clearly indicate
the utility of the dye and the use of detergents
and/ or bases and/or acids in inproving detection and
quantitation of nucleic acids. WO 2004/085546
PCT/ AU2004/ 000370 32 The present invention has been
described with reference to specific exanples. The
skilled person will appreciate that the inventions may
~ be enbodied in many other forns, in Kkeeping with the
spirit of the inventive concept described herein. WO
2004/ 085546 PCT/ A112004/ 000370
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T, |\/b| i |
O ko R Bhod B iRy £ Bl Dot SROLELTY
1089. 10 BI’Féanleﬁsmse 351 Reingiplat of Gego @mm@hpm Antfairoduction to
=] ¢l |
§§§%t Riit LBothl BRERaPludfhoraatio & el 0AC31
O APNG TpriENey, ﬁe;faq:mm mrwmmﬁremw % swido t

‘e tnit@ddding eppiadiiehs Acdibitic Pl 3gmnce of a fl uerescent

Cba®ay csrne b et RE Rl §3eheettorts, SPoris it

mf Goﬁdpa%ﬁm@rmrmwgammmml ength of a fluor escent

[

t he dye S Tt SRR e APELE o Lo RBE "D

folpgicplyeions. eallamhmptlipvmochmﬁweswm dye/ or gani c
nDIecuIe conpl ex said nethod conprising contacting
the fluorescent dye/organic nolecule conplex with an.
acid. 10 4. - A nethod according to claim3 wherein
the conplex further conprises a base and/or a
detergent. 5 A nmethod according to claim3 or 4,
wherein . the conplex is contained within a matrix or
on a surface. 6. The nethod of any one of the
precedi ng clainms, wherein the dye is of fornmula (la),
15 including isoners thereof R2 O Oro X Rl R3
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20

- -am nes, netal hydroxideg2

(1la) wherein Xis 0 or NR4, R is a straight or
branched chain Cl-20 conjugated al kenyl: group
optionally substituted 1-6 gr.ggps i ndependently
sel ect e'd from hydroxy or oxo 20 groups, R2 is a

| stral g t or EPMZ@WI%%@& @fg?gﬁif’ps_% is a

optionally substituted with a hydroxyl group, R4 is

L1, ANmefhod dFlchRinghis (B¢ ﬂﬁéz@ﬁ&‘eﬁ@@o@ﬁﬁ&e&bm‘?&eﬁlkéﬂ hnethod
alkenyl al kynyl and/or aryl group, optlona

A Cgmmg@pé@mm B @wangﬁw dyewath @lbaseand/ne a defargmw

ar %ﬁ%ékhog%l c?rlgas t@eér\%?g oga I%rg%uﬁf’c dgF sald method _7 |
cbﬂ@ﬁeﬂﬁg dosibiiing éxlceatcahiiHe @E%ﬂl a bﬁe andver Fetladnpf

claim6 or claim7, wherein R3 is a straight or

3pr aftmethodiehjimprovingghe spkiity @’f‘rflﬂ%escétﬁtd}’émqngﬂ molecule complex
séﬂk?ﬁéthc‘i&'[:q %ﬁ]ﬁé; o"i’ltaQ ﬁ)@’ uo%s%%& \ﬂ}{gfo an%% %gfea&g coglp%qx withan.

any one o rece

_afndrnula (I'b), incl ud| ng |soners thereof: -36 O ONON!

OOd H:O 10 The_net hqod of an one of preceding
cI ai'ractind pesiding o ¢leip B edisesin theomplesairtharcompprisena base and/or
alibupgRgcent dye, as herein defl ned 5 11 The method of
any one of clains 6.to 10, wherein the isoner.is a '
5t autdamethod ad@rdihg tovedhino 8 oofl, wherginahec@hpleRés qnedead Wighin a
CI ai Ims vvherfﬂ?n the fluorescent dye is epi cocconone or
fre- cont ai ni ng dye m xture or extract.

g 6TheTH@&J&&Q>defaaWn&51ﬁhefprécgﬁng %E%Q'vﬂ&réih%é@f %ﬁf&bﬁla (Ta),
15

the base is a nitrogen- contarning base

ispmersierenfe of claims 1 to 13, wherein the base
:1s selected fromthe group, consi sting of ammoni a,
taI car bonat es, net al
hydrogen car bopat es @r jcosibi nations thereof. 15. The
met hod of cl ai m I8y0r Ccha hgrein the base is
sel ected fromammopia, ary gmne, a secondary
amne; a tertia 148 - m ne or
conbi nations RS t her eof . 16. The metRod of any one of
clainms 13 to 15, wherein the base is select e&afrom

whetein X is O or NR*, R* is a straight or branched chairi Cy.0 conjugated a}ke_;:nyl:
group optionally substituted 1-6 groups independently selected from hydroxy or oxo

' groups, R? is a straight or branched, chain Cyp alkyl group, Rlisa straight or branched
_.cham Cra0 alkyl group, optionally subsntuted with a hydroxyl group, Ris I—I N 0,
- straight or branched chain 01 2oalkyl, alkenyl, aﬂcynyl and/or aryl group, optlonally

s_ubstltuted with a hydroxyl, halide, amine, carboxyl, ca:r_boxyl related or heteroaryl group
or groups. ' | . | |
7, -_ The method of cIaJm 6 ‘wherein R%is a stra1ght or branched chain Cr.ao a]kyl group
8. The method of claim 6 or claim 7, wherein Rlisa stralght or brapched chain Cizp
alkyl group, optlonally substituted with a hydroxyl group.

9. The method of any one of the precedmg clauns wherein the dye is of formula (Ib)

- including isomers thereof
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ammonia, -2 allcylamnes, d-20 al kyl di am nes; C1-20
am nes and di am nes, such as nethyl am ne, ethylanine,
propyl am ne, buyl am ne, ethyl.@gi-ne, propyl an ne,
but yl am ne, pentyl am ne, hexyl am ne, heptyl am ne,
octyl am ne, nonyl ani ne, decyl am neq 20 uodecyl am ne;
dodecyl am ne and their isomers and ral Iyl ami ne;
ani | i ne, benzyl am ne, 2- (bh@ ¥ et hdani ne,
4- phenyl but yl ani ne, ﬁfarﬁ noet hane
1, 3~ di am nopr opane,
1, 5- % entane, 1 ‘
di am nohept ane, 1, 8- di ami hooct ane, 1 9- di & nononane,
1, 10- di ami nodecane, @, 129Hdi ammododecane and their
i somers and di net hyl am ne, diethyl am ne,
di propyl amine, 25 dibutylam ne, di pentyl(g?}l ne, . -
101 hany hesihdteot 4y 08k W 8fcElng Biadeswhawin@e filbrescent dye is an
met hyl ani:line, "N ethylaniline, N propylaniline,
awnb@lpmﬂmnemetfbma&h@ﬁmdeﬁoﬁrs and tr| met hyl anme,

ri x tr| l.a e t i but m ne,
187 SO anb SR REBYI-ATE RS0, WHeBHh YA is o antomer.
1bri dee me@indrtﬁf,any ohe efaered¥iing cidihs tvﬁﬁkeﬁn m@c@ﬂtﬂye is
t et r amet Hyl ammoni um acet at e,
eP@@%C@ﬁ%@W aélﬂpﬁﬁ@ﬁpmmcﬁ%m dyemipgwstas gkisstoni um

52 TR0B R FSGP Y TRRLAT B L e b g iosn

ciﬁ]ﬁmmﬁigebase 37- tetranethyl ammoni um hydr ogensul phat e,

t et r amet hyl dj de, tetranethyl
1 Sl B PR LAB P BRAIBHIS i PREAR the base 3 seetled o the roup

c&rﬁ;‘isrtlﬁ?% ik EH%‘?]#EES A ﬁ'}cﬁ xit&d; ér?e%l%b%ﬂﬁ@@'n&%l hydrogen

aceta ahmoni um rom
carbOmmdr}cbmhsmanomnherﬂmEorl de, tetraethyl amoni uin

154 TheFod oA 3 Ry g %r%(l’r{@@iaalﬁﬁlsﬁa%ﬂmwmomw

| pﬁﬁqmﬁmmg of JeRGH A AT E@rﬂéﬁrraﬁhﬁe 2 EAEAAACRY B BFBI bR tions

bromi de, tet rapropyl amoni um hydr oxi d
ﬂ:lemOifabutyI anmoni um hydr oxi de, tet rabutyl ammoni um

1§ e biEmeli P o for SRR 0S; whkethe oS giel fom

ammoﬁfa,hagmmmmh )R, AIRORERRAES, (L Ardinks #1d diamines, such as

-am nododecyl ani ne or conbinations thereof. 10 17. The

mghiy Fan %feﬂar@m@ﬁ@r@pﬂﬁmnep belylsaning e, lvméﬂémﬁlﬁt» hétyl&mme,=

N A R T L

udenylhmbfe, dcbcteeylhirﬂ@er esthel mdmﬁrs il allfi @i, hmﬁnafbeﬁmme 2=

one, of _the preced| cI ai which i art. of
Ph@ﬁ&%bcyéamla% Tagine; BYHATHE é‘l‘ii P@é%é&ent
Of 56 r -
dlg%]ﬁlmp@a& | oc %én ca ’t’gc %P{(qﬂuég?tgﬂ%gfi%t B Xane L7

dminemhepiaﬂm; rIgSsdlannﬁdomﬁane,yl B-Ialm“m;aonqndns,ehm dg:;mmihbg&m hg2:

B L L B ST Lo SRR SR

dﬂ)ﬁt?féﬁﬁﬂné, @Hﬁh{y'laﬁﬂme (ﬁﬁ&%ﬂéﬁ&ep&%@hﬁuﬁé [BYSyRniR, M- Blefhylaniline,
chi ps, assaying gene arrays or géne chips, assay or _ .
N—ethyla.mhne N-propylaniline, N- butylamhne and their isomers and tnmethylamme

. ,trlethyla.mme, trlpropylamme, tributylamine, mpentylamme, trihexylamine, moctylamme,-

fridecylarine, tridodecylamine and their isomers and tetramethylarimonitim acetate,
tetramethylamméniur‘n_:bromjde, tetramethjlammonium carbonate, tetramethylammonium

chloride, tetramethjfl_ammo'hium fluoride, tetramethylammonium formate, -
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detection of DNA or RNA, fluorescence m croscopy or
bi ol ogi cal sensors. 20 20. The nethod of any one of
the preceding clains which is_.part of a nethod of

staining and/or labelling a protein, a peptide, a

PR R B DR S OB R BTBR. 2°
REpineteandn diGindbidaatBlaméthAamnedBah nifite, 3Rt lammoniom

fl uorescent dye, wherein the fluorescent conplex is )
fbiai iptiagthy lelperis@rneetatst tefractbalamamiym bramhide, tetraethylammonium

R OB S RSB Aol b fyammontum

Rydeb:€is) tetprtyldemoniug] RRlca@traetBylaRutn@el hitetd, Strapropylammonium
ihcluded in a tissue or a cell. 22. The nethod of " any

REds: tetrpropylassaenigodiyarerdde, intrabhtylanpenitmdty depxids, hod

SRR G, U5, SBRD B e RSB Spcc, i

quitding, pfriraidiie)p@dzolehrtdthydogneahyl ppiinsasthaneqtTHs™)
ol yacryl anj de gel matrix. 30 24. The nmethod of claim
samiffedecylamaneen GompHpHss thegspfan agar ose gel matri x.
2P TS OmRbyBF _01£e| R éréc Oé%lﬁn{g o reﬂ{'ﬁé Bhds i.h&%ases the
protein, peptide; nucleit acid or AlCHeot T de i
fhroetscestivensifyt, theaigtel erigehgrotind faiormdfor degamditivity detection limit of
tED-ecuI e/ detergent conplex. 26. The nethod of claim.
eTuguesacst W% he detergent is sel ected from anionic,
&at iRy | (Ernnal] WS : ool
S o B oy M (e e o FeBemipl or
Hecbamidad teghuigpe using & $hupraycendflysodi um dodecyl sul fate

| %é rﬂ%{?ﬁ%&%ﬁféﬁ y}%ﬁ%\%# g%é%!ﬁl&%ﬁ)@ ({)rcb-lré‘cge%?dgh E}‘(’:\ﬁt%aile is selected

ket ¥leckdrHoHas a6 1eHRhNAS Hh! asinYro@lrPini®actions, -
22 tgcz , 0v\/nerei n Ctyﬁgﬂegﬁ%matri x,gl t'hg%d%tper eﬁ{m 5 actions

Taersednt Bredfprdasedying, pegieindmantitat dwiantibaiydakalling, ligand labelling,
I tide is treated with the.base prior to ;

UGB Hro 5 Ao o Bl bl YR Pl g plips ey or

deleetinpstDND. @& HMAL fluabdiace Bbrostdfy FEbBREAf seaByrsone

of clainms 22 to 27, wherein the gel matrix and/or the .
2By otldp methqsnfiany ene gl theqrecedingrlaps whisheis P of p snethod of staining

B L, RS LB BLS PROERT b compritn
faonimg & doogsécdne cahplex bbtvdep atprotgin b peptfdfeum?ﬁgléie gﬁid or a nucleotide
of claim 31,

C lex with an acid. 32. The netho [ ,
-%ﬁf@géf%%ﬁ@ﬁg&ﬁ hereRheHNOTes5p 99 dex wermped fptlsptssgnee of a

b&ERTRURK thel MIdrlREnt BEIFASRHbAA filHHPERS GRN1d BEANN.Y
and/or further incredses the signal to ackgroun :
2}.at The wethodeffclaiin?8s whateircthapresin, Adptida, nutlets aved bodadéotide is

uﬁlﬁl a‘s 3& or 32, erein the acid is selected froma
PHRER 8t 2 488 °F 4 or gani ¢ acid, or conbi nati-ons
21. hereohethod of any one of the preceding claims, which is part of a method of

: mobﬂising and detecting a protein, a peptide, a nucleic acid or a nucleotide on a niatrix.

23.  The method of claim 22, which is electrophoresis on a polyacrylamide gel matrix.

24.  The method of claim 22, which is electrophoresis on an dgarose gel matrix.

' 25, The method of claim 23 or claim 24, wherein the protein, peptide; nucleic acid or -

nucleotide is pfetreated with a détergent to form an 6rganic molecule/detergent complex.

26. ;The method of claim 25, wherein the detergent is sclected from anionic, cationic or -

zwitterionic detergent.
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34. The nethod of claim33, wherein the mneral acid
is selected from sul phuric acid, hydrochloric acid;
nitric acid, phosphoric acid,. grthophosphoric acid.

.. The nethod of claim 33, wherein the organic acid

35
is sglected fram ap allcanoi ¢ acid 0 o
i SERSARRSHEARAs hSL 55 b o e oo o
AodillpddRENNIIDE (SDB), Tiiim AVEeeAis0Ikb €L BEK ANAHE BRdetl CHAPS,

is selected fromacetic acid or ~propionic acid, an

EheBhBITdgh 32T ARCPE, cholid apid apd Qseslderghicoside. |
4| PR SRREh! Goledcy b o BREE BB Rl mapi gho gripecn

- aR RS el ﬁiﬁte@i,@)le?@de, hisleibakidee HRElcstidiis g8 tith 108 basdprior to

detecting thé Tluorescence of the fluorescent dye. "38.
eRearopkeies of claim 37, where said detection is by

2% omeepsf o8 g 2 REFERUR ARGV BREREL oot ng

. 300 Ot RenBetBOdYBS 4yl di@ dfRRuimt P %o Df, whefd el Wiatgx &nd/or the protein, -

solution of a protein_ to a matrix; 30 (b) nobilisin

pepBdy neeleicracshormwelontide isdreated)withthgi ( erlelféife@é%ﬁ%%&
307 eSS0 By B JFfhins 36 8, 2thel BiiriBing e sig pf freting the

fldtesadet cotipletetiticin agdt he so-formed fl uorescent :

“compl ex; J9. wherein the fl uorgfcent compl.ex is forned

32n tihe mysthedkpicdaipy 314 Whseen ool treatment siRbylgics dhy fluorescent

e S el ) L
bhtlerblndmie ofthe fhmmpscent coitplexa det er gent, bef ore or

8] e s Bt o, BRG S e &5 TR B0 mimers i an

0 Q80 cARbinkREndBEfaeg of any one of clainms 39 to

, Wherein the matrix is a polyacrylamde gel matrix
3énd Thhenatistchefitldis PHGHEewdie teroipbal ecid ds splec8RIST@AGEIphuric acid,

el.ectraphoresis. 43. .A nethod. of - i li.sing and

s e b B M e R e R

33PPITHE Rk iR BEH dimOIB, Hhefeil i Rimi@sdid id Rltdibkéi 4h all@noic acid, a
(f) nmobilising the nucleic acid on the matrix; (9)
helogenaalianoicl agek escodhic acidmpléficiseidneen t he nobi | i sed

+JAUC | , | . eS. e . . .
e 8 T a5 SRR g et SO B BB gcid o
pfdpietie sciénindabaRdlegénoalMagsie iatidtih sclédtetbfremasinhl oermopdceacid,

is formed . in the presence of a base and/or the .
chlpspeticcasid or trdlusnpsetisedid treated with a base after

shtsth E{Eﬁ{cjdo&'any one of the preceding claims, further comprising the step of
detecting the fluorescence 6f the fluorescént dye. ‘
38. The méthégl of elaim 37, where said detection is by transillumination, spectmscpp'y:’
microscopy or cytometry. : :
39. A method of mobilising and detecting proteins comprising the steps of:

(a) applying a solution of a proteinto a matrix;

(b) mobilising the protein on the matrix; _

-+ (c) forming a fluoiescent complex between the mobilised protein and a fluotescent
dye as defined in any one of claims 6 o 12; and

(d) detecting the so-formed fluorescent complex;
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44 ; The method of claim43 thither conprising
contacting the fluorescent conplex with a detergent,

~before or after treatment wthgthe base. 45 The net hod

of claim44, wherein the detergent is. a cationic

%%&&L‘}Oﬁé‘rs?ﬁrggf?}%’@p%}s ogm%a nigxélpg&gmgeeqtc a %@Eﬂ(ﬁ §r tkng fluorescent
céxﬁ 1eA i ﬁem&@mratba@@mqm%@@hahnabl e by conbining a
e as defined in any one of clains 6t

quoresce .

492 Whe m@%hﬁélw Welutheomprighng contactng ﬂlleéluﬁtesmgltf«‘emplex with a
0 escent dye as defined

agreshf vofia ST R Ten@RaP bRy YRE e Thase: 55 49, The

- 4t0 n'qlhe aletionl offclamadOnwSteird the Ub@FacaDRPRiaaidad: ddiergent.

roteln pe tlde nucleic acid or . nucleotide as
43ef Theaethpdafaguisomem! slaims 39 s, Trisredn s METKSR a@plyacrylamlde

g(glI tﬁtlﬂﬂ%{%gd 5&0& 1s|t Ihﬁ(t}ﬁ re?e%cﬁ‘bﬁl{xor?s?@ 511 §’1§S I{AL@IJE %{eﬁtrgﬁﬂo%sm

nucleot a -conpléx w
431.E‘t & gehbd 5£m06111’§&ighﬁd dagetdinngeit @mdmyompt&smg thel sedpre
1 to 38 wherein the fluorescent dye a%r%) 30 conbi nes
wi t h (@ REEnE & selption of anuckipadd & pm formula (11a),
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wher re the sane as set out for (1 a).
Xis (‘g) tbﬁ‘%@ a ﬂ'JRéescEﬁt cofplexrtetesditibe midbilishi] ncleic acid and a

strai ght or Ci-20 a L, . al kynyl
and/ or PS"@? gﬁﬁ‘?egﬁ%?two%e %{fﬁ%"?}sﬁf‘f)e@y ##d h
hydr ggydetecﬁﬁg i50- nfﬁ;wﬂu&&c@@%@w)@r boxyl rel at ed or

heterdaryl group. or groups. 5 52.° A’met hod accor di n%
whereanghe dlweraséent campisx is foom8d Hwthe pissender aftlaspredonthe fluorescent
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| 44% n CTH@h@ﬂlOﬁ%E RRS %'ﬁfﬂ%ifcomiaﬁsﬁg&nt@@g%e @oorec&ticomplex with a

detergent, before or after treatment with the base.

45  The method of claim 44 wherein the detergent is a cationic detergent

46. The method of any oné of claims 43 to 45, wherein the matrix is an agarosé gel
matrix. 7
47. A fluorescent compound obtairiable by combining a fluorescent dy¢ as defined in any
one of claims 6 to 12 with a base as defined in any orie of claims 13 to 16.

48. A combination of a fluorescent dye as defined in any one of claims 6 to 12 witli a

base.

49. The combination of claim 48, ﬁ.lrther.'cor_'nprising the protein; peptide, nucleic acid of . - -

mucleotide as defined in claims 20 or 21.

. 50. The combination of 'clajm 49, whereiri the protein, peptide, nucleic acid or nucleotide

is in the form of a complex with detergent
51. A method according to any one of claims 1 to 38 Wherem the ﬂuorescent dye (Ta)

combines with a base to afford a compound of the formila (IIa), including isomers thereof:



wherein X is C, NRV or OR4. 15 53. A nethod according
to any one of clains 1 to 38 wherein when the
fluorescent dye (Ib) conbines4gth n-butylam ne the
resulting dye has the formula (Il1c), including isomers
thereof 0O NH O O OH CH OQ;(()HC)X

R? Ila

wherein RY, R, R? are the same as set (;ﬂ'lt for (1a). Xis C, NR'R’, OR*, RY, RS are either H,
N, O, straight or branch chain Ci.o0 alkyl, alkenyl alkynyl and/or aryl group, optmnally
subs’umted with a hydroxyl halide, amine, carboxyl, carboxyl related or heteroaryl group
Or groups. K

52. A method according to any one of claims 1 to 38 Wherem the fluorescent dye (ib)
combines with a base to afford another fluorescent dye, which is of the formula (IIb),

mcludmg isomers théreof:

10 -

15

__ : (IIb)
wherein X is C, NR*R’ or OR®,
53. A method accord.mg to any one of claims 1 to 38 wherein when the fluorescent dye
(Ib) combmes with #-butylamine the resulting dye has the formula (Ile), including isomers
thereof




