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The most commonly used gel matrix for the separation of proteins is polyacrylamide
(PAGE electrophoresis). SDS-PAGE is & technicjue whereby proteins are treated with the
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As used herein, the term “Stokes® shift” refers to the well-known phenomenon of a
30 shift in the emission wavelength from the excitation wavelength of a fluorescent dye. The
shift is towards a higher wavelength (z e. ared shift),
As used herein, the term “azaphilone flnorescent dye” means any fluorescent dye
which is obtained or is obtainable from a polyketide biosynthetic pathway. Examples of
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uor escent d e,. Wwherein the fl ogﬁaﬁem

f oF ex 1§ formg Brt‘ges@ﬁsggcedg a basg a0 wareseen ccrEplex is .treated with

fluwsesﬁaritsfmﬁmﬂax is treated with a base after its
format, n t her

di e net hod desc
above 6‘ﬁ‘ﬁp‘?r§ O tﬁ& 8’1"7& E%F%%egé‘ tve cifap%%ﬁ%qnggpg s —"
1ob ebMﬁﬂék bdt@een meuﬂgmcrmﬂmw afid ﬂ'ﬁdlubﬂ’&ﬁ:eﬁ’d dgye frethe prrbencky€f a base

Dl BRER l B3eoFA R R St U G

. dehfidr i formaidnt er |ts formation. The orgam c nol ecul e

may be.an nole U|r|n st.ai ni,ng ar,. ] abe
T D ot des e oy PSR Shafs HinpE Sl alie
t y flasradebnt dge. oBie@ir/ the &gmﬁ@mbﬁaﬂe R tifically @ bexdin, d@eptidepa

nucl ei ¢ .aci d qr BNA and the like),.
1 GRS ATR A 1RO TSt P etk
as uﬁ%agm,anah@ebmpuk;amnraqemﬁ B mngfmm Reinfi@etepior, .alrg_ma ik
0 art a tissue Qfgan or a cell.
Thewis ﬁﬁ@“‘ﬂé o B A g <BratEsh &oht ai i ng the
or gani thambeeul v Hedias @ sdlodai cogiaininaehd drg@iasalends baitrs forming

The f| centratipn base, i hi s
S TR foBirsoeat complhay LI pe g s Birsio 47 besh s OIS Prefegpbly
2f.pr eéerabd. mr: el V\@E’@,\l/}wnorg ﬁﬁféi’mméﬁw@‘nm nz%Tima <%d Tat Yes:hat ere given
gi ven er as v or nt s ependi n n .t
LB et R SR oo pE e s e SRR By Y A
bagénckBr86ebeadik ¥reRleRRy kA Q0P L Ad Qrml 1RorMerelERAHEy between 1
preferably bet- Teen 1 nMand 100 nM I n anot her
ey ’rﬂ% mYhe pase is added to the fluorescent

conpl e ABhihgr eﬂbﬁdlﬂ@& e Bkke 1%::15&16 'ﬂiﬁcﬂuoﬁ&nt complex aﬂer 1t haa been
concentrations of base used.in, this enbod |msnt Wi |

25 { TR, G CONGUBO L BT Bt IR g sipitar mtth%?e
meybednsaabbite present invention is used as part of a

met hod_ of
In one aspect, the method of the present invention is used as part of a method of

t)l

mobilising and detecting an organic molecule on a matrix, such as electropboresis
separation on a gel matrix. As described above, electrophoresis is typically carried out on a

30 polyacrylamide gel matrix and is used for separation and/or molecular weight
determination of proteins, A protein solution is generally loaded onto the gél and an
electrical field applied, which causes the negatively charged molecules to migrate towards
the anode, In SDS-PAGE electrophoresis, the protein is complexed with an anionic



nobi I'i sing and detecting an organic nol ecule on a

matri x, such as el ectrophoresis separation on a gel
woraioriosss4As descri bed above, el ectrophoresi s i BCT/AU2004/000370

typically carried out on a 30 pol yacryl am de gel

matrix and is used for separation and/or nol ecul ar

wei ght determ nation of protgins. A protein sol ution

is gener aI |y |l oaded onto the gel and an electrical

Ida Jed ch ca es th ativel
R g sl el e R R R e PR s
el mvmpm PASIBselectrbghopesio tund $DS-BAGEMcaspithrasishiettads are included
ani V\D Z%I(t)g{ 08554%6 %CﬁT/ AU2004/ 000370 det er gent,
su‘ﬂ °§5§e STTE FVEH°Por m negat i ve charge over

t hg pr @t ®ialBo ccﬁfﬁéﬁplated)ﬂiﬂﬁmﬂje@fb@ént PAGIT onlter tlretmlpgm ewilesule and/or
an SDS: PA el ec s are_inclu
o B PR TR B PR G P S T RIS R SHAETh 1 taeRogh
Cc Oﬂé@mpﬁcﬁé]ﬁfgﬂ\dlnhﬁ b@\g?ﬁﬁl \pitmell%se ke BefoRor bt@theing deated with
or alcrmecuean or e rratrl treate
O P8 Rosrat R s s oreis S e BreimnY eor e ing ity
p Qﬁ:ﬁinese%GCtOZO pH ARSI Encg)Rr aﬁﬁﬁnﬁ,&sm&m@aba@ba dmutt&ﬁ thpattion to
h fore or_ after bei n%Btreate

ei { her .
%la F&suafg)@idﬂwamé?dée? Dindress s:rm}fé‘]llﬁ Hﬁ gelis given2x 10

10p r ﬁfxﬁfe&bdsﬁesﬁﬁﬂif @28 Golutiondg affpddpirivte otai;]ﬂeﬁﬁ@noh%thouﬁm number of

pri es) or._amoni si nce ases

P CHABE e 1o e A B e et el he gl plto,the

seme@maﬁoﬁmdﬁ@ | n the gel. Typically, the gel is

given 2 x 10 1 ' shes asi c olutlo

appr o&ﬁa%?téﬂé'@ge 'S? eTasRt, %&'ﬁ’n SF& eqr Igom Sibirdlion

V\ﬁ&gﬁﬁeﬁﬁﬁ . i@ be dddero sblhhM’fdoﬁmﬁﬂlgﬁﬁéibﬂg@nﬁﬁmtehﬂe bdse fonmng

used,. the sjze ate entration of
198 ﬂa?‘l@*@alwoaﬁ%f h‘taaﬁm ﬁb%a “WRRch mpay *&éﬁé%&éﬂﬁ orginic molecule

Whgtshedteid sedpgapar Bieaing c@hmﬁﬁatﬁ»ﬁﬁbﬂélﬁ‘tmﬁhmw ctlntidrie preforably

base to a sol ytion containing the,organic .
robSerD P ond i fefm trd R RN AR%, T PLARNNS civen
CoBHsLxe ¥ RE ¢@ldopuiihidep-amps cemlb dﬁ&gezhamis eﬂr,m&tﬁ»ﬁ@, fhb @nal
organic nolecule is a otein or a |dea@hef|n?
cofRUEFRIREPY R fetsreen aw%ah%y YefveeR2e 5}& Bpdye preterably
(peg%ggﬁm@ AP dih-aneh110% nore preferably between 0.01
1% The % values are given either as wv or v/v

amountlg,: “hmpruimhgdisrnt the defersen fewidcd el Muorsacent complz (he
A bebdal age@ gééﬂ%ﬁdeﬂﬂim %Hfra%eoa} 1@ b L8k G 8Rk after its
i s preferab

et ween 20 nore
pr &rantis) 9ﬁew@t ebssn &mpd mqu! wogd mcallhque‘éwhere the

aantchﬁE nfofeRed! 'is‘%‘élew'(abll'%l bu@’ﬁhﬁ&g %e hs%d@«ﬁﬂ tkifts, e

fluorescent conple have been
2% oeeRsentiafionstns dptergent yesd %hsma@@eetrwlﬂéeéwalﬁs tocfhqsg dgperibed
baggwafter its formation) after it has been forned.

Th| s approach woul d typically be used where the
or gani @nwa to dlagl rasthagis desarifrer] @beve deripapteing; the rethasly ofihe preprat

us ﬁaelmomﬁ:pms@a &gamwaeﬁédsco@%ﬁﬂh&ﬁg%@&&wﬁﬁ%ﬂ%ﬂme tee.

used I nt be sintlar
deHO¥A (rRINA andihe like) either in solution or following electrophoretic separation on a

.30 gel matrix. Electrophoresis of nucleic acids is typically catried out on an agatose or

polyacrylamide gel matrix and is used for separation, purification and/or molecular weight
determination of nucleic acids. A nucleic acid solution is generally loaded onto the gel and



Simlar to the nmethods descri bed above for proteins,

the nmethods of the present invention can be used as
w@aoo/08f5461et hods of nobilising and detecti ng neCt/aiuz004/000370

acids (eg. DNA or RNA and the like) either in

solution or follow ng electrophoretic separation on. a
.30 gel matriXx-El ectrophoresis £SJf nucleic acids is

typically carri ed out on an agdrose or polyacryl am de

ot et Sl St e B8 P Rl oo o (At the
ac?;g;acte stnilUE 8¢ Protedd decﬁzﬂ/)hgt‘dgeltbchlg %r%g% ?bggggggd o
an ol e%fP?@sP %851‘35‘ ﬂfﬁlpagweeﬁl daireca] Uoci1a & regeept ivention Ty be

M Be@poratad of ant BEitaBleG@E 6f e@@t&;ﬁxoisamhdﬁtotdbt@cu@wdﬁ,ﬂuorescent
siml zi\%{ego t he pr.otein eltﬁctrophoretl c, techni que

50 e SRR B HOr£H8Y e ingasp §f mpthedspsedvitfrrpteing.dhe datrygsat mpybe

d ea@slmlms Sro'teﬁh {pPeZeri1 ¢ 6:8 QbtelgBM SNS DO ButBMr Bmples are provided
ﬁ orat ed at ang .Sui tabl e stage of el ectrophore3| S

in) ip sejugadiefoss deips lopfisd pptg st diliernativabmicase! mptgy may be

emml«ewuh meqaz@fgeﬂtf mﬁEJ Avedhse bisRekendelo a B5SRL meflslecutobmesxs This
adm xed wi.th the roteln (pre erably

Eg ent t%
! W@P’g@% Wpécaﬁwesml Speleie agig 5‘??&1389,“ #dealigly 8% ded

mher ei M aifidePhditdt ONhE Pfe@s!nﬁmbﬁinﬂﬁ, theBsiBskiseicBibid o tShrther
Al ternatively, the g matri x maybe, \_/I\.%shed with the

d ef%??@é?&ﬂ‘eam tphoorpeun camR Pilesreack This farthspigeatme pigp is
el m&mﬁmuﬁor Ailtir&scent adriféxel A &Uﬁedtr%pﬁd&ﬁs(‘g%is |bMt  may also
%F nucleic acid separatlon and anal ysi s.
fsedydor insgobution ciPle¥Rs: present i nvention, the nethods

d es cr ihefmakads afnlaéfamfpnsﬁgwbﬁﬁgs thé ﬁaérbéeaenttcb@plex further
fl yor esc nt, conpl ex W th an acid, ThIS furtt}?{u

1%  DSERsEhH élflg‘ﬁ”ce%t mlﬁlaﬁ!%’q PEsHERE P eaghalopapt flucrescence and/or

f | BRheSEen ﬁmmmamﬁ@mm@irﬁe o®ihe %5@@33@1&%&1:@ OBt S 0id my
be used for in-solution, conp

Tr B%fnﬁe%? imwwbw% o GE 99 ﬁ@m‘h%%% ﬂl Isrefs‘— Hitglgs minera!
f I LM QEE RIS ) haeaeacmwctaeﬁrm&é abiBCHRARReAC kA€ orthophosphoric
uoQ es- cent | nt e Sit revents or mnim ses | oss of ]
%fi %wmﬂaﬁ ai#&pwe poids {8 Grzo plkanoi 35y hajogenoatkanoic
aob a@nkcusr(@ ur&mﬂ@ﬂ Soffbatine 1fd, 001, €SE 8 BlovEOIMRLRY fodl¥e (G dr 1),
?’g selected froma nmineral acid, an or ani ¢ aci.d
g GHIT I EriEraltyeennidds mUNEF aFid. dgeticgeidpprgpionic acid,

s Uh&%ic@z;cﬂch@mchyﬁl" 968 Rhbhodmbeh adh, bifierAedid acid, trichloroacstic
hos(ﬁhorl c acjd, ort hophosphorl c acid. Suitable

prchigrgageiioarid. ol kanoi ¢ aci ds (e.g. a &-20

‘al kanofie o@ﬁ‘d#ﬂﬁ:atmﬁ@fﬁl scﬁ@aénh Ié‘ally%gtv@@ﬁ Qfou{@a:via afdl2080(v/v),
al kopoi ¢ havi n roups, sel ected frgm

257, gy Rivacp Sooth SO 1 B () ARG ERcibp Eonsentaon of acidis
or {ypRAROKRRRH 6o 0]16hM hdd F VdepRABE bh BredBidthsed, ?]lthough acid

trichlorgacetic acid or chlgroacetic acid.

c ofRPETRIGAens 61 kot 14mMars gngellypre®medni cal |y bet ween
about Iﬁa %aaﬁtﬁld 2&mdny vganaa@m@ﬁ&éﬁgg@hm&@w@mabom 10

about O%él\{ilflg d)M ternatively, the
coﬁ’&‘%‘?ﬁ‘ﬂ’h‘i“? gof‘ acid) BrieTHP [Pagd ween about 0. 1
30" anderéfeibReRe AdbB@eRRothplex fsrhsl i fchresdhilildEbh ig@btbbted using
any standard technique known in the art, Typically, the fluorescence of the fluorescent

complex is detected by transillumination, spectroscopy, microscopy, scanning,
photography or cytometry.



concentrations of about 10 mM are generally preferred.

In a typical acid treatnent step, an el ectrophoresis
w@edodiogssucicubat ed for about 10 mnutes in aciBC(/aUugn4/000370

10 nM sul furic acid) prior to imaging. 30 Preferabl y,

the fluorescent conplex formed in the present

invention is detected using _ﬂy standard techni que

known in the art Typi caIIy, the fl uorescence of the

fl uorescent r% S éected b transil Nat &

spect r o5ty nt1 F%Pse&’i? OVIEE AR °Dﬁ?f8?‘l§é’}ga it ugrresc yeas

c ytded?ﬁﬁbdfd}/abom B&@éﬁ&&&%ﬁré@ﬁfﬂsﬂh&ﬁ%a@@%?@e comdpbsifitremay

pr ention aI rovi des a n._ .
PR RR i oA i ol fih o ep i HREEF ikl st
bas e amed fesent BRLESOAM pratdsd a&ﬁkb@p@h@bﬂmuofék@m dyc as descnbed
ositjo

further i ngl an organl C | ec :
S uchoEs? %Psbw@(%.aﬁe%aw deg |a ove- Theke W@% ﬁl%mmm
i NweyMchRsudh mm@wadwsr Poéiclc QDY i Si ng of a
fl uorescent age as described 5 (above, a base and/or

a diilet Dgeeriptigl offdgures hed above. The kit may furt her

i ncl udeFRAreQrsBEN the efiRESEMbELe oS EtitbodthoRe m&tc@mtbda,nwocﬁm with
a nucleic acid. Brief Description of Fiqures, Figure

sh @00 TR aghsoss pestc i ) | @Mbecetippad et Yhracditer! d)luMaceuc

l@x%g%gd@tm%ggw%{g with a) 100 nM aqueous acetic
ol1 acetic agjd, e) 10 Macetic acid, d

1
p |v| acet ?Fzgurel?@ aheeg Paml @ Withd maMaeste aaid) ?acclmogép%Séo nrg/pmission
Degps RuaRA 6) é&!cﬂeﬂmﬂ 3%@/&@1&&1& 350-700 X &dnt eu%m%@ DegPBuple™ at

nm em ssion 524 urn and_b) excitation n em ssign

42 8hergme geneerBHpmERPURAYY; cEgitatienc}P0r0p amérpmsgnn 528 g and d)

S AR RAGKE SN Pt rhRRoMdoRY hmaci d: exci tation 300- 500
nm em ssion 523 nm and d) excitation 390 nnl em ssion

1320- 70BighInS: DFrmogisnanesvith mEhHE Qs cpiitinp #H0-47dan/ppiseian 316
eX Ghd ALY B-RADmk @nﬂjmnﬁﬁoﬁﬁb@ﬁﬂ@% cotbhdMrith aF}Ep‘icoﬂconon@

. excitation 390 nM nds-, -ion4, Z0-7Q0 urn conp -red
wi tHtheweEpE EEE0A8henm ¥ivB d20-220 i t at i on 390

nnt em gs4n.: 430 u?&%ﬁfbmnﬁ'cg Hﬁx@uac&ong Hﬁuneéﬂeﬁ@' ®820 nm '”uth 2)
profile of egl cocconohe when excited at 390 n mw

a) 18% 7G5 0 IS, ) BATASTIREps DS B4 EHRSDS.
26) 0. 1%&195 %gﬁﬁ mﬁpléﬂ%zéﬁ}% 39&91@51@ RIVE(orv): B &Lﬁ%ﬁ-sgo

Purple With ueous é . excitation 300-5
nmMOEHiBiETieni25 281 4 béﬁ@nmoné*ﬁ nm&mi@wnég@ﬁ?ﬂm ffsEarehvith ¢

42Ghel) lrugiém Waﬁﬁ n&\ﬁc%ﬁ‘cr Bibn wARER 2 YY &Eﬁaﬁ% %O-kﬁ@mﬁ@ﬂ@umn

concentration wthout SDS: excitation 300-

nmSédhmsng ) exsitation BH0 argmiFFior 420-10mmp n 390 nm eni ssi on
420- 700 piyite &1 § Ebﬁo&m&ﬁ!)s wRICHOGE %mﬁsoﬁ/gmn@ﬁ%m 420-700 mm
excitation 390 nnfem ssion 420- 700 nm
25 compared with b) the same concentration of epicocconone without CTAB: excitation 300-
500 nm / emission 516 nm and ¢) excitation 380 nm/emission 420-700 nm.
Figure 7: a) Epicocconone with CPC: excitation 390 nm/emission 420-700 nm
compared with b) Epicocconone at the same concentration without CPC; excitation 300-
500 nm/emission 516 nm and c) excitation 3§0 nm/emission 420-700 nm
10 Figure 8: a) Epicocconone with CHAPS: excitation 390 nm/emission 420-700 nm
compared with b) Epicocconone at the same concentration without CHAPS: excitation

300-500 nm/emission 516 nm and ¢) excitation 390 nm/emission 420-700 nm.



25 conpared with b) the same concentration of

epi cocconone w t hout CTAB: excitation 300- 500 nm/
we@niog®ssme 516 urn and c) excitation 390 nnf em BE&T/Aa02004/000370

420-700 nm Figure 7: a) Epicocconone with CPC

excitation 390 nnfem ssion 420-700 nm conpared with

b) Epi cocconone at the sane cgg_centratl on w thout CPC

excitation 300- 500 nm em ssion 516 nm and c)

excit on 390 nn/em ssion 420- 30.Fi e 8, a) .
s Co g RO FYETHBAP 81OV Birts TE Lot THUR s B ietlipg Plotens
A 26bmffAging 1R stepOBPAr ed with b) Epicocconone at the sane
concentrati E’D W t ho PS; excitation 300-500

nnt er ni®s3P ’?1"6“1]’[“19“8 rRiPIndY R ARG on 390 nnt eni ssi on
420- 70Qb)rmb,mg2@%{0@5%5&ﬂ@eﬁi@ﬂi&£\u2004/ 000370 . The

pr esent n al so provides a nethod of nmobiljsing

venti
Sand d et(@agrqa@g BryprEFsTat 00@3}% g?tg’pqa,)dhq W@b@fegﬁgotgp and( aaiiuorescent
appl yi ng @esaghégghm aBbvedadarotein to a matrix; (b)

rmbllls roteln n the matri x; 5 (0) formnga
f1 uored 8% TsmpdlaesemEcamITS | sed protein and

a whateh ﬁﬁ%@iesccﬂv&nﬂﬁex%ﬁ%édhﬁ theppR¥Re ofh) gase did/or a detergent.
detecting the so-fornmed fluorescent conple wher ein

the fl1ib6PEsEdeterssp teke vssd pih piokpinsis wwe%%&@ of a

1wbase aiHeF erdbfth&it BLIRE invenlidR cotficipddiesSte ARKE hﬁeea infvhich the
be used with proteins is an ani onic detergent.

AnBfasnt ehife vat&?mﬂﬁwtmw RRorlster smis a?végct%@er its
abfyeaeet hod in which the treatnent of the
fl uorescent. conplex with a base and/ or detergent iS

conducreeraglys the met usedfprRfotelgh andmeptides iyR Belyacryiamida gel matrix

usg théxhetRddik PAGT AdehopRRiis dESDS-PAGEMMYBSHYdsaN de gel
matrix_ and the nethod is PAGE el ectrophore3|s

55Ds- P&@EP@F%W'SHW&M@WT e bndet sughthe PR B sfing mucleic
f usdidRermpiifid Eestg dret hod of nobilising and detecting
nucl ei c . acj ds con&r'l sing, the stile of: (a) applying
a sol utlPoWrhinss RiEre P %Elet? g tazmakti k. (b)-

mobi | i shN@odiB8ndiae hlisic A6d sh @Ombdg, matrix; (c) formng
a fluorescent conpl ex between the nDblllsed nucl ei c

aci d aff@) igrming afﬂﬂ&f@ﬁfé&f@ewpleawwg@ tirsaebitisrd quelpigped audwy

20(d) det ectiichgedd8ysR-dEnmRCGLALLA N the fluorescent
conplex is fornmed in the_presence of a base and/or a

det er gdfit deiectipgibg peofosiop bR EEE®t el or use with
NUGhQES (RGTuBfcl Bt ngddd iOfhbedds 1R HERM e oADRIB hd/or a doiergent.
enbodi_nent _of the invention contenpl ates the above
met hodtbe il red detepgsnt for use with nucleic acids 1s a cationic detergent,
© Another embodiment of the invention contemplates the above method in which the
25 treatment of the fluorescent complex with a base and/or detergent is conducted aﬂer its
formation.
Preferably, the matrix used with nucleic acids is an agarose gel matrix.
The above methods also contemplate a step in which the matrix is treated with an
acid as the final step, The acid-treated matrices may be stored for periods of time without
30 significant loss of fluorescence intensity.
The present invention also provides a fluorescent compound or complex obtainable
by combining a fluorescent dye as described above with a base and/or detergent as
deseribed above.



25 treatnent of the fluorescent conplex with a base

and/ or detergent is conducted after its formation.
w@e@iosshe y, the matri x used with nucl ei ¢ aci dBCT/aU2004/000370

agarose gel matrix. The above nethods al so contenpl ate

a step in which the matrix is treated with an acid as

the final step. The acid-treat matrices nmay be

stored for periods of time without 30 significant

| oss of . ence intensity. 1e_prese i nventi.on
al so pr gsgu%g;s‘, e“if"?‘l"ﬁ%’ﬁ’ Ié(gl@gﬂ?’ ]g%eﬁ%g{} ﬁ)&g%gc’%%o@ emission 526
obtray, adcaatiob 4@ mnieinidsiog 470-700u0m emiod Bxcitelyen 39 nm/emission 420-700
de ' -ab i.th a base,and/ or detergen
od LN Mo B B e Rbac RSB b Ttsen 80
Fi gueitation 3030}«50Emn-¢m' iesberod i€ nviy atnE E} eoitationG90 @itditiiadiono420-700 nm,
00-500nn /.em ssi.on 526 nn excitation 440 .-

S oo o Eibre 130 BP B EFbecicRe W 1 EsrtatF wtefsio Ao 500 nmemision 524
n mmh' ) mitm-swﬁm/mmsﬁmmaﬁewnmr#mp@d vgm O TEPIdOEdA6ne at the
at the sa concentr.ation . .w t hout n Lo
o TP e TG T BERM B om0l 300 S dyepission 516 1 and d)
ex cktiatibro3P03@DentissidretposBOam, 420- 700 nm 5 Figure 10:
a) Epicacconone w.th Tween,. 20: cjtatjon 300-500
nm em sgf%ﬁqgﬁ) ﬁ\gmﬁch?i’dmﬁ ‘é)‘?ﬁtyﬁg‘é‘”b‘?’?l oBFCHABAPL-SPYN

161 2 e/ i ssthom 526 nymaané @) endcitition)3 96RInG06:6100 AP® 760 nrh B&npaﬁélmiith c)
cmentrati og w t hout Tween 20: excu?g i on,300-
n

500
IRPESRU 258 S3F SOREFRHTHonopLAcH siflerexrifaticn 39-500
ztl}zarzmﬂssgiu;msmm d)lé:dcitﬁ);(n)?pi) ﬁmQOQﬁﬁB@iaﬁi a20M00mBct vl .
gl ucosgl age:. .e t.atl on - . [ e SSi1.on un .
and b) SEEHA f 1%‘56"‘1??}?‘@’&1’5&1"8#9@09*? “’Pi%o'égﬁﬁ%}e@é““m
Wi ‘55 oin andp)i elﬁdtaﬁo':ﬂmmﬂtﬂ!_ dtnnisbian S207H0GaT aipare dg#gthlb) Epicocconone at
W t.hout octyl co e. .excltaflon - . :
1 e P g PR P ST SR a0 i Bismisio 16 nm ma
42@ Z@Qaiivm3OfFmglategzsibd 420 F0ERhcocconone With Triton
X-100: excitatian.300-500 mi ssion 526 nm.and b
AVEERE e o N
$p inendamgt 'gml meo-'os a and b) mﬁa@gdugo %g}gﬁ&:@ibﬁ at0-D00 kb Igﬁgﬁd&eﬁ with )
=t ON - . | tion el m SSI1 0N nm
an PR ity P b s S Sraen S A G B g ped
20 3 exithtidei 0 aadomaie 40700 SRS and acetic

acid:exgita i,,i.oq 300- 500 nm em ssion 525nmand h) e .
B0 tat ) BRB3E MSRTEan GHE koD 700 Re ub e S

0) nmEpiigleca aneonpirbd Sbh) BltcchPo®Chidi CBXB] TatH®but acid:

300- 500 em,ssi on 4%{155/ {;m angl , 20 excitation 390 |

nn S S¥ -G AU Aeb-7RY proagd 9. Bpicosgonens; &t he spme RACHytsgtion

CTAfithout (CTAB sd withbutratid: Seitaton 300 56100n/ciidiitn 516 156 bAId) excitation
h _b) Eppi cocconooe with CT-A-B, but

1 ar e '
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Figure 16: ra) Epicocconone with CHAPS and acetic acid: excitation 300-500
30 nm/emission 525 nm and b) excitation 390 nm/emission 420-700 nm compared with ¢)
Epicocconone with CHAPS and without acid: excitation 300-500 n/emission 528 nm and

d) Epicocconone without CHAPS and without acid: excitation 390 nm/emission 420-700
nm.
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Figure 24: a) Epicocconone with SDS and TRIS: excitation 320-550 nm/emission
600 nm and b) excitation 300 nm/emission 420-700 nm compared with c) Epicocconone at
30 the same concentration without SDS and without TRIS: excitation 390 nim/emission 420-
700 nm.
Figure 25: a) Epicocconone with SDS and benzylamme excitation 320-550

nm/emission 600 nm and b) excitation 390 nm/emission 420-700 nm ¢ompared with ¢)



420-700 urn conpared with b) Epi cocconone at the sane

concentration without S OS.and. w thout butylam ne:
wez@4siskon 390 nnl em ssion 420-700 nrn. Fi gur BCRAU2@)N/000370

Epi cocconone with SDS and octyl am ne: excitation

320-550 25 rum em ssion 600 nmand b) excitation 390

nm em ssi on 420-700 nm conpared N~,ith c)

Epi cocconone at the sane concelfrration without SDS and

wi t hout octyl am ne: excitation 390 nm em ssion

42 BPROORGRC aﬁhgﬁﬁn@ epycentiytionsyitiortcivoAnd Withew bommlagiep: excitation

TRBS) ni@kmidsidh 48N 7G550 nm enmi ssion 600 urn and b)
excitation 390 nm em ssion 420-700 nm conpared with c)

Epi coctigwsre axEpicogcanpee wighdDE aifasiingfxpitation 2t nngpmission
ang2ovhh *&Qd‘ﬁ) eIB{aﬁon ?Mzﬁ/@&is@iﬂn 34y d@'ﬂn?é&tﬁﬁfeﬁ RitheY Epié&onone at

nm_Figure 25: a) i cocconone Wth
e MoysrEpToNSEntEsion Vi qubﬁD%@eﬂ witlput mﬁn@mxggat@n 380omigmission 420-
angopymexci tation 390 nm em ssion 420- 700 nm conpar ed
with c) WD 2004/ 085546 PCT/ AU2004/ 000370 .14

Epi coccBigsie7abxeittion 3fame/omiseion 42708 amifehBricocsp®na with SDS,
Wi SndO218 f @y Qe D -
1o RAE Rt {8 B8 GARTRLAARES pp a1
anldmlaimwpf(@m tation 320-550 nm em ssion 620 umand b)

XCi t a 9 ' :
18 FilgQ 28: ﬁx%ﬁi%@ﬁfn%&xé?og 458900 GP%O ?@%Ecgﬁco%ﬁel%@) CHAPS

Epl COCCOHOHG at e same concentrati

andudvRenie. by Rpipeasenone with CAIARSrng 9dtheirramiosisiapd c)Enicocconone

70%33%@1.9@%3%&5)@%&5} on 390 nn em ssi on 420-700
rimof a) Epicocconone w th SDS, DNA and

1, 3- di aFiZsFP0 pHRcaspaneRe Witli§)S aeficiaridmnd aulies repietion 320-600
W %@énoﬂ%ﬁﬁwdm Seitfod @b@ﬁtﬂfeﬁﬁ@ﬂﬁ 42(9- (it B efp o with c)

Excitati on 390nm ssi on- nm of
IEpitpbesorome BN whapgn:, &nwcwm%ﬁqcaauony pindsivnda700 nm.

Wi th GrHARS ‘@n% Ey éohéyﬁbn@m@m@ BAR 481)3 HPTERC 9%29&% 300-550

wi t hout ~CHAPS W t hout ammoni a. Figure 29
Ep PEGEEEIER” wRd BDSLitdion #P¢ nutsiuirsign A2 fop ermpared ith )

X @hlcBlcoRthe 34 200 ind THES T SH1 \.[g»ﬁ%a%%ll e 0B eimsshonészﬁ-/()ﬁ

excitation 390 nm enission 42 nm conpar e
z ¥™Epi cocconone with ,D--, and aniline., but no aci d:

2@XCi t at pRR-390 4 &%&,{M #eB 5 d =t cifation
A) Epi cogrgtonone%&ﬁ} !D'ni,t acetalz%&a"glddmﬁtﬁ!g&n‘% 7* tien 320-
. 389 prfepinsion 560 BB eud Fircpibitadipi SEOBH smictivme I04700mM comparsd iwith c)

C' %ch&'&n&x%omﬂhrﬁ%m D%&gﬁﬁa@n_rl%) A0S QIRaL Gy Yé%ﬁd?o fi/ernission

Epi cocconone Wi t d Wt gout acl
exd¢¢-460 mp 390 nm em ssi on 420-700 nm

Figure 32: a) Epicocconone with DTAR, acetic acid and DNA: excitéﬁon 300-500
25 pm/emission 533 nm and b) excitation 320 nm/emission 420-700 nm compared with ¢)
Epicocconone with DTAB and acetic acid and without DNA: excitation 390 nmm/emission
420-700 nm and d) Epicocconone alone: excitation 390 nm/emission 420-700 am.
Figure 33: a) Epicocconone with CHAPS, ammonia and glucosamine hydrochloride:
excitation 320-550 nm/emission 605 nm and b) excitation 390 nm/emission 420-700 nm
30 compared with ¢) Epicocconone with CHAPS and ammonia and without glucosamine
hydrochloride: excitation 390 nm/emission 420-700 nm and d) Epicocconone alone:
excitation 390 nm/emission 420-700 nm.
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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 described in Protocol.
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NOMin tHeiSMOkk4 B ACkRIERhIE Base sudsBHES; xasa®h BsdotthubRedence and the
addition of a detergent did not recover the fluorescence.
Fluorescence speciroscopy was carried out using a Perkin Elmer LS 50B
25 Luminescence Spectrometer (Perkin Elmer, Melbowrne Ausiralia). Freshly prepared
solutions were placed into a Hellma Quartz SUPRASIL precision cell and the cell was then
placed into the spectrometer, Typically a solution was 3 mL in volume and the components
were added using a Gilson M-1000 Microman 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.



To illustrate the enhancenent and an increase in the

St okes' shift when epicocconone is in the presence of
w@nrooaosises fl uorescence neasurenents were recorPdrAUR004/000370

20 solution of epicoccone with a variety.of amnos . R

"e a found that a. conbination of an m ne and

det ergent enhances the fluorescence and causes an

increase in the Stokes' shiftl*Inorganic base such as

NaHCC3 caused a | oss of fluorescence and the addition

of Definjtiowsragdrisourtesd not recover the fl uorescence.
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CTAB - Cetylmmethylanmommn bromide: (Sigma - H-5882)
25 1,3-Diaminopropane: (Koch-Light Laboratories - 4774)
DMSO — Dimethyl sulfoxide; (Aldrich - 27,043-1)
DNA — Deoxyribonucleic acid sodium salt is from Salmon testes: (Sigma - D-1626)
DTAB - Dodecyltrimethylammoniom bromide: (Sigma - D-8638)
TDTAB - Tetradecyltrimethylammonium bromide (Sigma - T-4762)
30 Ethylamine: (Lancaster - 10838)
D-(+)-Glucosamine hydrochloride: (Sigma - G-4875)
H,80; . Sulfuric acid : (Ajax Finechem -534)




BSA. - Bovine serumal bumn: (Sigm - A 2153)
Butyl am ne: (Al drich- 47, 130-5) CS - 3-[(

w@hokasisdopr opyl ) di ngPt hyyl anmoni o] - 1- pr opanesetT/au2104/000370
(BDH - 30632) Cholic acid sodiumsalt: (Sigm -
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20 Tween 20: 0.56 wiv
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The deiergents are diluted 1 in 4 in the final solution,

() Enhancing the fiuorescence of epicocconone and Deep Purple™ by acids
The fluorescence of epicocconone in water can be enhanced by the addition of

25 acetic acid (ses Figure 1). Using a fixed concentration of epicocconone (1.05 pg/mL; 2.56
X 1077' M) in water fluorescence specira were recorded with final acetic acid concentrations
ranging from 100 nM o 100 mM. '

Figure 2 shows that the fluorescence of Deep Purple in water can also be enhanced
by the addition of acetic acid.

30 The fluorescence of epicocconone in water can also be enhanced by thc addition of
other acids such as for ¢xample sulfuric acid, The fluorescence spectra shown in Figure 3 is
with a fixed concentration of epicocconone (1.05 g/ mL; 2.56 x 10°° M) in water and a
final concentration of 1 mM H,80,.
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1. ORcobbhohd™r1.05 g / L. (2.6 x 10°° M) and a final concentration of CPC of 1,025
25 mM,

The fluorescence 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 fluorescence 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 concenh‘étions of
epicocconone of 1.05 ug / mL (2.56 x 10 M) in water.
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25 regarded as an enhancement 4s epicocconone alone genera]ly emits weakly at the longer

wavelength,

The flucrescence of epicocconene 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
maximum at 605 nm. The fluorescence spectra in Figure 19 is generated with 2

30 concentration of epicocconone of 1.4 pg /mL (3.4x 105 M) in water and a final
concenteation of 0.3% SDS (w/v) and 1 mM aqueous ammonia.
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2 G)mn with respect to epicocconone alone at 630 nm. The flvorescence spectra in Figure 28
25 was generated with a concentration of epicocconone of 1,05 pg /mL (2.56 x 10° M) in
water and a final concgntration of 0.0675% CHAPS (w/v) and 1 mM aqueous ammonia.
The Stokes® shift of epicocconone/detergent mixtures, when excited at 390 mh, 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 epicocconone of 1.05ug
30 /mL (2.56 x 10" M), final concentration of $DS of 0.3% (w/v) and final concentration of
acetic acid of ImM. The following bases were used, at 2 final concentration stipulated.
Aniline- 10mM aqueous (Figure 29)
TRIS —~ 100mM aqueous (Figure 30)
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epi_.cocconone, CHAPS
Epicocconone and SDS (Aem = 525 nm) with:

Amine Aem (D)
a) Dodecylamine 584
b) Benzylamine 600
30 ¢) Butylamine 600

d) 1,6-Diaminohexane 600/ 447
€) Qctylamine 600
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combinmions

Components ,
Part A: Deep Purple™ formulated in 80% (v/v) dimethyl sulfoxide and 20% (v/v)
acctonitrils ot AbeorbinesTR0 wm = 0,230,

20 Pari B: 4 10x eolution iz prapared ac shown in Table 1.

Reagent Concentration
SDS 3% wiv
NaHCOs 200 mM
Acetonitrile 25% viv
‘Water T5% viv

A 1x working solution of the kit is prepared by mixing together 8 parts water and 1
part of each of component Part A and Part B.
Protocol
25 A two-fold dilution series of protein standard of bovine serum album was prepared
in water over the range 10 ng/mL - 100 pg/mL. Aliquots (50 uL) of protein standard are
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gz ;;;f;l”élat a concentration of 800 p.g/nL in water
ddllutedtoflnal

20 Iﬂ'ﬂgfigriﬂfﬁs aaoet Bacsbody
Invitrogen Eie-Triz 10-well 122 polyacrylamide gels were prapored and run
‘according to the manufactursr’s instructions (NuP AGE Technical Guide, Version D,
August 26 2002. JM-1001), Amersham Biosciences (Castle Hill, N§W, Australia) SDS
Low Molecular Weight protein markers were prepared and two-fold diluted in Invitrogen
25 LDS sample buffer (Mt Way erly, VIC, Australia, Cat. NPO007) containing 50 mM
dithiothreitol {Bio-Rad, Regents Park, NSW, Australia). Samples were heated at 70° C for
10 minutes. Gels were separated using 1 x MES (Sigma, Castle Hill, NSW, Australia; Cat
M2933) buffer. Invitrogen Antioxidant (Cat. NP 0005; 500 pL) was added to the cathode
chamber of the Invitrogen X-cell Sure-Lock Mini Cell and gels were Tun at constant 206 v
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 volumss of double distilled (dd) water 2 X 30 minutes, |
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30fon B0 minutes followed by three sequential 30 minute washes in 60 mL RO water. Gels
were placed in 50 mL of RO water together with 250 pL Deep Purple™ and staineci in dark
for1 h. Gels were independently washed 3 x 10 minute in 16 mM solutions listed in Table

25 2 and imaged with Amersham Biosciences Typhoon using 532 nm laser, a 560 LP emission

filter and 520 V at the photomultiplier tube. Using ImageQuant 5.2 (Anrlersha:m
Biosciences, Castle Hill, NSW, Australia) a trace was made though Lane 9 of each gel so
the absolute intensity of the signal could be compared across gels. ‘
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On removing the gel stain, gel segment number 1 (éee Figure 39A) was washed 3 x
10 minutes in & mM ammonia and stored in 8 mM ammonia nnder dark conditions for 46
15 h. Replicate gel segment number 2 (Figure 39B) was washed 3 x 10 min. in § mM
ammonia and transferred to 100 mM orthophospheoric acid and stored under dark
conditions also for 46 h. Gels were imaged on an Ametsham Bioscience Typhoon with a
532 nm laser, 560 LP filter, and 540 Volts at the photomultiplier tube.
Orthophosphoric acid increased fluorescence intensity of gels stained with
20 epicocconone after development with ammonia (Figure 39A) as compared to ammonia
only (Figure 39B). |
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were run at 200 V constant and transferred to 100 mL of 7.5% (v/v) acetic acid for 1 hour
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 b, On
removing the gel stain, the gel Was washed 2 x 10 minutes in 8 mM ammonia and imaged
on an Amersham Biosciences Typhoon with 532 nm laser, 560 LP emission filter and 560
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. Bxanml £ia41 E@xpocconone staining of DNA fragnments in
an _agarose gel: the effect of detergent on
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DTAB, TDTAB, CTAB and CPC were used in this nucleic acid experiment as
25 suitable examples of cationic detergents which, because of their cationic nature, are likely

to react appropriately with DNA 2, The relevant publications are incorporated herein by
reference. SDS was used as an exatple of an anionic detergent which, although useful in
protein methodology, is unlikely to react appropriately with nucleic acid.
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Figure 42 shows Typhoon-scanned images of the DNA gel (SPP-1 DNA /Eco R) strips
(1: No detergent treatment, epicocconone staining only; 2: SDS (1,625 mM) -incubation
- and epicocconone staining; 3: DTAB (1.625 mM)-incubation and epicocconone staining; 4:
25 8DS and DTAB-incubation, and epicocconone staining).

1. The molecular DNA bands of gel strip 1 were not stained with epicocconone only.
2. The molecular DNA bands of gel strip 2 were not stained with epicocconone when
the DNA had been initielly incubated with SDS. |
3. The molecular 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.
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the art. Some of these detergents are disclosed in, for example, Bhairi M, incorporated

herein by reference |7, but other sources of suitable detergents and surfactants will be
25 know to those skilled in the art.

Although DNA was ﬁsed as 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, including single and double stranded nucleic acids, Further, these
concepts and principles can be applied to 2 number of known nucleic acid analytical and

30 quantitative techniques, such as for example those described in Q1d RW and Primrose
SB'®, Innis MA et al '* and Sambrook J et a1 ¢
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By the above procedure it was possible to quantif
i n watibmed data Figur £5ig pfyploos inzggef geen cmission light. 533 nm lnser, 526

25 3P filter. After addition of stain, 10 mM acetic acid solution added to wells after addition
of Deep Purple formulated as described in Protocol. On UVA and UVB transilluminators
the intensity of the wells treated with acetic acid was intensely bright green and

substantially brighter than the red fluorescence from wells treated with 10 mM ammonia or
40 mM NaHCO;. Dug to its hardware configuration the Typhoon instrument was poor at
30  exciting and capturing this information. Figure 46 A is a signel from Figure 45 plotted as
raw data. Figure 46B is a plot of the same data transformed log;o.
The results clearly indicate the utility of thé dye and the use of detergents and/or
bases and/or acids in improving detection and quantitation of nucleic acids.
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2mmoni a. solution added. to wells after addition of

Deep Purple fornul ated as described in Protocol.
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raw data. Figure 44B is a plot *f the logio
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substantially brighter than the red fluorescence from
wells treated with 10 nM amonia or 40 mM | 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 transformed |loglo. 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 forms, in Kkeeping with the
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I NVENTI ON ARE AS FOLLOWG: 1. A nethod of enhanci ng t he

fl uorescence of a fluorescent sai d nmet hod

conpri sing conbi ning or contac |ng the dye with a base

and/,or detergent. 2., A ncre n
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s 1dont AR HPADE. SHo g Vil B, BOR Fidecoisd A B b

-rretnktﬂ&bdoénd%mm@ﬁﬁas%ca!déﬁc@&c%&ﬁ:@l1@90 clainms, wherein the
dye .is of formul i ncl udi ng i somers thereof .

a

4: 1§ |- bamghregk J, R;Wé? anféM%mwsT legiplatclonfag, g debgratory manmal.
1ostdom$ﬂ%1 PRty BieheSty PR, NClod, conj ugat ed al keny

up 0 &anal substltuted groups, independently
sel @ct e H%WE?R‘;‘! %Wd%ﬁﬁ’dhfgﬁf%?fﬁs"”@““?% tergents in
st hajleidal Sktcil, ANEHERem O EBlodém x2@|20)25’l group, R3is a
strai ght or 20 branched chain Cl-2a alkyl group,
optionally substituted with a hydroxyl group, R4 is N,
0, straight or branched chain Cl-20 al kyl and/or aryl
group, optionally substituted with a hydroxyl,
hal i de, am ne, carboxyl, carboxyl related or
het eroaryl group or groups. 7. The nethod of claim6,
wherein R' is a straight or branched chain 01.20 al kyl
group. 8. The nmethod of claim6 or claim7, wherein
R3 is a straight or branched chain d-2Q 25 alkyl
group, optionally substituted with a hydroxyl group.
9. The nethod of any one of the preceding clains,
wherein the dye is of formula (I1b), including isoners
t hereof: WD 2004/ 085546 PCT/ AU2004/ 000370 36



OOOCH HOOH (1b) 10 The nethod of any one of

precedi ng clains wherein the fluorescent dye is an
wa@zaplsisane fl uorescent dye, as herei n defi nedPCEHAL2004/000370

The net hod of anyone of clains 6 to 10, wherein the

isonmer is a tautonmer, 12 The nethod of any one of the

preceding cl ai ns mhereln the fluorescent dye is

epi cocconone or an epi cocconone-contai ning dye m xture

or ﬁbngEﬁgw%ﬂ%W&q%@%L B%SOf t he preceding
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§ommﬁm&b§ﬁgﬁggn%ckﬁ, thléfawaﬁﬁgegsg@{wsﬂ AdeBr . O
claim , wherein t ase | s"sel ecte roma ,

a Jpri frarsfhagf raprowing the stabitirnof élnvm@entalyc/ergmmamleawﬁ Aesplex

i i T S s

bagaid; s seI ect ed from amoni a, Cl 20 al kyl am nes,

Cl420 g o '
CL170 N a5 S B O DS B8

1@t myeterg@tne, pr opyl am ne, butyl am ne, pentyl aznine,
hexyl nxgi i s
docy] ol i 5 O8 X BE B OB A witin
[ s@??érr%or@masmfacm am ne, aniline, benzyl am ne, 2-
phenyl
A ofs o e L P o RS i 1)
1, Anclyding isnsises thereofs | 5- di ani nopent ane,

1, 6- di am nohexane, 1,7- di a@ nohept ane,

1, 8- di am nooct ane, l|[nononane,

1, 10- di am nodecané’,\lz : @lgdecane and their
i somers and di net hyI m ne} diefhyl &

di propyl am ne, 25 di, A ne di p! ntyI am ne,

1di hexyl am ne, di qdfyl am ne~:di d sryrazlml» ne,
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triet hyhaamrﬁé is O, NRSro0 Ry [RA LY ﬂﬁmghfdrbttmyﬁeafmﬁﬁ Ci-00 conjugated

{1 IRl B e SRR ARG bR g ferdgrosy or
t ebmae;eu]lfry R4 mmm s&&ﬁn&ﬁe@ chaih €4 foa®t frykea MION: Stedighi or

f %gefiﬁ %Eﬁ‘hﬁnﬁ#ﬁ' oup, op 1onmy sags%%teadt with & hydroxyl group, R*isN, 0,

straig;ht or branched chain Cy.g alky] and/or ary] gronp, optionally substituted with a

hydroxyl, halide, amine, carboxyl, carboxyl related or heteroarvl group or groups.

7. The method of claim 6, wherein R? is a straight or branched chain Cy. alkyl group.

8.  The method of claim 6 or claim 7, wherein R is a straight or branched chain Cy.50
25 alkyl group, optionally substituted with a hydroxyl group. |

9.  The method of any one of the preceding claims, whetein the dye is of formula (Ib),

inchuding isomers thereof:
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.—r_)

tridecylamine, tridodecylamine and their isomets and tetramethylammonium acetate,
tetramethylammonium bromide, tetramethylammonivm carbonate, tetramethylammonium



25. The nethod of claim 23 or claim?24, wherein the

protein, peptide, nucleic acid or nucleotide is
w@e@ngsted wWith a detergent to form an organi BCT/AU2004/000370

nol ecul e/ det er gent conpl ex. WO 2004/ 085546

PCT/ AU2004/ 000370 38 26. The nethod of claim 25,

wherein the detergent is selecfed from anionic,

cationic or swtterionic.detergent. 27. The nethod of

e e N R T L e
1 teltramaﬂmlandmoyabmﬂmy&irb@nml{»h%)atraﬁmhylammoﬁimemw, CHAPS
oo (PR au g ae s e B 5y Sy amapive
22s1ﬂﬁ.te2?tra6ﬂli}&&ﬁht hdhiinD @cegi?d , tetrasthylaxmmbfiem dedndde enkethylatnmonium

nd/.or. ein ept.i ei c_aci
uen gt e Tredtiah SRpish ot 5laSpfi fucfs, cmomyammonium
S l Bydwxigd‘l f}lgaih}ﬂg?xﬂ&uuﬂhﬂhdéﬁe he net h of aﬁjy ontom
on g iR S b it RGP SRR or
tre a“t‘@gf”?ﬁm“ﬁmﬁ?“;’??(’%?é‘?ﬁ?? gyﬁma‘“id@"%; ey

Wi ) S

g A B i (AR e BB To)

1£§nt)|bjnﬁjoﬂtgiet§’1mé mgmbmhﬁmﬁher@ft Eed fIf uor escent
id. .32. T t 31

codP. S el ar R I g b e
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msll S0 dTiefmeahal dfenBcheof the Arecydiy aimhs tvhizh &opact olf 8 cliemical or

hﬁCt ed %ﬁoglpa m'(_.neggl acid,. an organic acid, or

FRERPSa) e s Maing @ taopecsit d¥hat hod of cl ai m 33,

\/\h¢9 ei Thetrhehdd d‘ﬁ‘@fﬁﬁi 1Rehtinsakiehatiadr Ezbﬁfmﬁnl ;akhnidue ic melecied
aci.d 2 drochloric acidy nitric hor i
acHgin s 61”%?113%%& Sr T qu{ E%E‘:‘“Pﬁem ‘H@E‘ngn P‘ﬁ%%?tﬁfﬂom*
33 ﬂummmimmmﬂ aQtgad) rpmfﬁ@ kntiSHee besthediabsong, Hand Iskelling,
al kanaqi ¢ aci d hal%%gno kanoi ¢ scid, ascorbic.acid or
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propionic acid,. and the hal ogenoa apoj ¢ aci .
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tther on’pr!CSJ n

di
Ot lngd Riaers i SeiPietid piolhi & Smso maC Pl 0 L & mpleotide
dy and (38 ﬂudibmerfmw @(tiexefn th‘d @dcmsaelu coMReeis Soamé:i nlebesrtdentt of 2

25i S bgs}e/: mtnélgr & zlloli!eTc A comp éx is eCt '%é: oﬁ%é afer its formation.
21. The method of claim 20, whergin the protein, peptide, nucleie acid or nucleotide is
included in a tissue or a cell,
22, The method of any one of the preceding ¢laims, which is part of a method of
mobilising and detecting a protein, a peptide, a nucleic acid or 2 nucleotide on a matrix.
30 23, Themethod of claim 22, which is electrophoresis on a polyacrylamide gel matrix.
24. The method of ¢laim 22, which is ¢lectrophoresis on an agarose gel matrix.
25. The method of claim 23 or claim 24, wherein the protein, peptide, nucleic acid or
nucleotide is pretreated with a detergent to form an organic molecule/detergent complex.



m croscopy or cytonetry. 30 39. A nethod of nobilising

and detecting proteins conprising the steps of. (a)
WapEHYsIsdge a sol ution of a protein to a matrix; PCAU2004/000370

nmobi lising the protein on the matrix; WO 2004/ 085546

PCT/ AU2004/ 000370 39 (c) form ng a fluorescent

conpl ex between the nobilised otein and a

fluorescent dye as defined inany one of clains 6 to

corfdh oot RREPEPTFRAS VG B R EPRER i Zomgripais Ffonic o
t heswntteemmndetetgénta base and/or t hfet ;I[ uor gscert t i5on 20
sebpTEl dtm o heGim e e Batmais iyl S bisetonomistin

t heoffsdadmn dedweyitsulina(iDsy, lidhiinh dadecylml:ﬁm @ms Detbg Teveer, CHAPS,

R0, Citer E AT AR (e R P apd drpffebioemlic, gont | a2,

ThegnmetThethetibd oﬁmyeﬂfoﬂfagﬁé mltgm&%dran &é,gemd £ ittie detwgem
mat r i ryl am de mat ri X, an
o e {18 pRosR e ik G o Sucthot 8 Mgl the B prior to
el @Hcﬁqpiaﬁarsfgsl s. 43. A nethod of nobilising. and
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apptyi hﬁg’ﬁ‘ E‘B%iﬂ}t"ﬁ%ﬁg Sl?f‘ nﬁ‘? ?ﬁ?lg‘?:%agyﬂ'amﬁ matrix; (f)
uf)m 130! | S'hdﬂﬂlei'hbﬁ off Ui bed ac&m@lmm gvh@hdﬂaﬁ fheXgel xﬁak?ablc and/oé the protein,
orm uorescent .compl ex ilise
{4, Sl S 55laoy S PR Bh e gsre s HBPPHBRS n

an)Blo N&hOmetbbdbfMmy Gné of clans 20 3D, Ak Gbriy %lﬁkﬂgh@e step of treating the
so[f[slgrrredflu res orrplex wher ei n t
f 1 JOPEEEBH© gﬁi}f‘m“ 'for med in the presence of a).
ba$e aMmdé membmefc‘lmmlsm,rﬁ&ﬁl % ama@mhtbnem stasm“leés@@d %%rd&bénh

as rmat i,0 t ho clalm o

1 BRI R T B AP i Pl B heeetia eionsl fo
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ba 4 h of cl ai 44, ei n

dorr oot medod St & o tvert 14 e pegEog o1, o

an)orgmﬁ 2014, 61 catobarkas tRr=4H, Wherein the matrix is an
47. A fluqQrescent co

r os eI ri,X. npoynd L
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36. The method of claim 35, wherein the alkanoic acid is selected from acetic acid or

propionic acid, and the halogenoalkanoic acid is selected from trichloroacetic acid,
25 - chloroacetic acid or trifluoroacetic acid.
37. The method of any one of the preceding claims, further comprising the step of
detecting the fluorescence of the fluorescent dye,
38. The method of claim 37, where said detection is by transillumination, spectroscopy,
Ihicroscopy or cytometry.
30 39. A method of mobilising and detecting proteins comprising the steps of:
(2) applying a solution of a protein to a matrix;
(b) mobilising the protein on the matrix;



49. The conbi nation of claim48, further conprising

the protein, peptide, nucleic acid or nucleotide as
waledosngsdsé n clainms 20 or 21. 30 50. The conbi ne¢T/an2mf/000370
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(¢) forming a fluorescent complex between the mobilised protein and a fluorescent
dye as defined in any one of claims 6 to 12; and

(d) detecting the so-formed fluorescent complex;
wherein the fluorescent complex is formed in the presence of a base and/or the fluorescent
complex is treated with a base afier its formation.
40  The method of claim 39 further comprising contacting the fluorescent complex with a
detergent, before or after treatment with the base.
41  The method of claim 40, wherein the detergent is an anionic detergent.
42. The mothod of any one of claims 30 to 41, wherein the matrix is 2 polyacrylamide
gel matrix and the method is PAGE electrophoresis or SDS-PAGE electrophoresis.
43, A method of mobilising and detecting nucleic acids comprising the steps of:

(e épplying a solution of a nucleic acid to & matrix;

(f) mobilising the nucleic acid on the matrix;

(g) forming a fluotescent complex between the mobilised nucleic acid and a

flnorescent dye as defined in any one of claims 6 to 12; and

(h) dstecting the so-formed fluorsscant comples;
wherein the fluorescent complex is formed in the presenes of 2 bass and/or the fluorsscent
complex is ireated with & bage afier its formation.
44  The method of claim 43 further comprising contacting the fluorescent complex with a
detergent, before or after treatment with the bagse,
45  The method of claim 44, whersin the detergent ie a cationic detergent,
46. The method of any ong of elaims 43 1o 43, whersin the matrix is an agarose gel

mairix.

47. A fluorescent compound obtainable by combining a fluorescent dye as defined in any
one of claims 6 to 12 with a base as defined in any one of claims 13 to 16,

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

49, The combination of ¢laim 48, further comprising the protein, peptide, nucleic acid or
nucleotide as defined in claims 20 or 21.

50. The combination of claim 48, wherein the protein, peptide, nucleic acid or nucleotide
is in the form of a complex with a detergent ‘



