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Interaction of cyanine dyes with nucleic acids.
3. The use of new cyanine dyes Cyan 13 and
Cyan 40 for detection of nucleic acids in agarose gel
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Detection of double-stranded DNA (dsDNA) and single-stronded DNA (ssDNA) and RNA with two new
cyanine dyes Cyan 13 and Cyan 40 is reported. Cyan 13 ond Cyan 40 bind to nucleic acids to form a
stable fluorescenr complexes and can be used for the detection of DNA and RN A samples separated by gel
electrophoresis. Seasitivity of detection is comparable to that for ethidium bromide (EtBr}), a common

nucleic acid staining dye.

Materials and Methods [N A and RNA preparation.
Double-stranded plasmid DNAs pBR322 and pUCI8
were isolated by standard alkaline Jysis method of
Birnboim 1] Lincar plasmid DNA pt/C/8 was ob-
tained by digestion with Bam# [ resirictase. Closed
circular single-stranded M13mpl DNA (M13 ssDNA)
was obtained from USB (USA). Total RNA was
extracted from rat liver tissue by puanidinium thio-
cyanate-phenol method according 10 Chomcezynski et
al. 2]

Agarose gel electrophoresis and staining of nucleic
acids. 0.8 %, Agarose gels were prepared in standard
TAE buffer (40 mM Tris-acctate, I mM EDTA, pH
8.0) [3]. DNA and RNA samyples in TAE buffer were
loaded on the gel after adding tracking dyes xylenc
cyanole and bromophenole blue in 30 % glycerol io
concentration 0.025 %,. Scparations were carried oul
at 10 V/cm, DNA and RNA gels were stained after
electropharesis in the solution of Cyan 13, Cyan 40
or EtBr ( pg/ml) for 30 min.

Fluorescence detection of DNA and RNA in
agarose gels. Deiection of DNA-dye and RNA-dye
complexes was performed with UV-transilluminator
2011 Macrovue («LKBs, Sweden) at 524 nm. The gels
were photographed using orange filter,
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Resuits and Discussion. The use of non-isotopic
detection techniques in biclogy apd medicine is an
attractive alternative to radioactive detection methods.
Cyanine dyes arz now widely used as fluorescence
detection probes. Monomethyne cyanine dyes are
weakly fluoresceat in ree state but show sirong
fluorescence upon binding to DNA or RNA, and some
of these reagents are the most sensitive nucleic acid
stains currently available {4, 5]. A series of new
fluorcsceni cyanine dyes with improved speciroscopic
properties including Cyan 13 [0} and Cyan 40 {7]
has been recenils developed in our laboratory (Fig.
1.

In this communication we demonstrale that Cyan
13 and Cyan 40 can be successfully used for DNA
and RNA detection in the standard procedurcs. Dycs
bind efficiently 1o different forms of DNA — co-
valently closed circular and linear dsDNA and
ssDNA, as well as to various RNA types — ribosomal
RNA, mRNA and tRNA, forming stabie fluorescent
complexes.

In Fig. 2 is shown the comparison of DNA
staining in agarose gel with Cyan 13, Cyan 40 and
EtBr. It was shown that fluorescence of Cyan 13 and
Cyan 40 complexes with linear dsDNA and circular
M13 ssDNA (lanes / and 3, respectively) was com-
parablc wit that ¢f EtBr.
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Fig. 1. The chemical structure of cyanine dyes

Fig. 2. Detection of DNA in agarose gels after electrophoresis:. lane
! — 200 ng of dsDINA pUCI8 lincarized with BamdtiJ resirictase;
lane 2 — 300 ng of intact pBR322 dsDNA; lane 3 - 200 ng of M13
ssDNA, Staining was made with Cyan 13 (A}, with Cyan 40 (&) and
EtBr ()

But the intensity of fluorescence of EtBr complex
with circular closed dsDNA (lane 2) was higher than
those for Cvan 13 and Cyan 40. It is necessary to
note that the contamination of bacterial tRNAs in
samples of circular closed plasmid DNAs shined with
almost equal intensity.

The ftuorescence intensity of Cyan 13 and Cyan
40 complexes with RNA is enough high, As is shown
in Fig. 3, all types of RNA — ribosomal RNA, mRNA
and tRNA — can be detected in total RNA samples.
Both 285 and 185 rRNAs were detectable in the gels
stained with Cyan 13 and Cyan 40, as well as stained
with EtBr. The fluorescence of RNA complexes with
Cyan 40 was lower as compared with two other dyes.

The colours of fluorescence of RNA and DNA
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Fig. 3. Staining of RNA in agarose gels after electrophoresis with
Cyan 3 (A), Cyan 40 (B) and EiBr (C). Each lane contains § ug
of total rat liver RNA. Positicns of ribosomal 288 and 188 RNA are
indicated

complexes with Cyan 13 and Cyan 40 were from blue
to light green. The colour of Cyan 13 — DNA com-
plexes was shifted to red by increasing dve con-
centration or time of staining. It is possible that such
a change off luorescence spectrum was caused by
formation of H-aggregates (unpublished results).

Ii can be concluded therefore that two new
cyaning dyes Cyan 13 and Cyan 40 can be used for
DNA and RNA detection in agarose gels.
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Baacmonin uianiHorux GupBHMKIB 3 HYKJICTHOBUMM KHCIOTAMY.
3. 3acrocysanss HoBMX wiaidnosux Gapenvkis Cyan 13 Ta Cyan 40
A9 BUBHAHCHHR HYKACTHOBMX KMCIOT B ArPOSHMX IEafX

Peswme

Aea nosux wianineeux Gapenwuxu Cyan 13 ma Cyan 40 8yao
Jacmocosano Oaa dauwopecyenmuol demeiuil deocnipatenol AHK
ne oduocnipanenux AHK | PHK 6 caexmpogopesiux censx.
Tymausichs demexyil nyacinogux Kucaomt wumu Oapenuramu
CXOKY 3 ARG BPOMUCMOZD ¢mudiio, wo J6uvaiiig dukopucmo-
syemses st yiek memi.

C. H. Hpmomox, H. A, Qvbed

BaaumogeAcrsMe HUaHMHOBBIX KPACHTENEH ¢ HYKJIEMHOBBIMHK
kucaotami. 3, TIPHMCHEHHE HOBHIX UMAHMHOBWIX KpPacHTenei
Cyan 13 » Cyan 40 zag ONpeRenenis HYKIEHEIOBLLX KHCJIOT
B araposubix I'esK

Peawme

Aea Hosbix yuaHunosbrx kpacumeas Cyan 13 n Cyan 40 npumene-
bt (Gng prcopecyenmuoi demexyun deyenupanonod JHK u odno-
crupavHax AHK w PHK @ srexmpodopesnvtx ceaax. Tyacmau-

MEALIOCIND E)ememguu HYKACUNOBUX KUCAOM UM KPACUMEAAMU
noedobua Marosoi BpoMuCHOZO SMudus, KOMOPsiid 00bIMHD WERORb-
Iyemes 0an Imoi e,
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