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Experimental part: 

Synthesis and analysis of oligonucleotides. Cyanoethyl phosphoramidites from Transgenomic 

(Glasgow, UK) were used for oligonucleotide synthesis. Oligonucleotides 1, 2 were obtained 

from Microsynth (Switzerland) and were used without additional purification. 

Oligonucleotides 3-6 were prepared via automated oligonucleotide synthesis by a standard 

synthetic procedure (‘trityl-off’ mode) on a 394-DNA/RNA synthetizer (Applied 

Biosystems). Cleavage from the solid support and final deprotection was done by a treatment 

with 33% aqueous NH3 at 55°C overnight. All oligonucleotides were purified by reverse 

phase HPLC (LiChrospher 100 RP-18, 5 μm, Merck, Bio-Tek instrument Autosampler 560); 

eluent A = (Et3NH)OAc (0.1 M, pH 7.4); eluent B = 80 % MeCN and 20% eluent A; gradient 

5-35% B over 20 min at 25°C. ESI-MS (negative mode, CH3CN/H2O/TEA) of 

oligonucleotides was performed with a Sciex QSTAR pulsar (hybrid quadrupole time-of-flight 

mass spectrometer, Applied Biosystems). 
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Thermal denaturation experiments were carried out on a Varian Cary-100 Bio-UV/VIS 

spectrometer equiped with a Varian Cary-block temperature controller and data were 

collected with Varian WinUV software at 260 nm (cooling-heating-cooling cycles in the 

temperature range of 10-90°C, temperature gradient of 0.5°C/min). Experiments were carried 

out for 1.0 µM oligonucleotide concentration (each strand), 10 mM phosphate buffer and 100 

mM NaCl at pH 7.4. Data were analyzed with Kaleidagraph software from Synergy software. 

Melting temperature (Tm) values were determined as the maximum of the first derivative of 

the smoothed melting curve. 

 

Fluorescence data were collected for 1.0 µM oligonucleotide solutions (1.0 μM of each 

strand in case of double strands) in phosphate buffer (10 mM) and NaCl (100 mM) at pH 7.4 

on a Varian Cary Eclipse fluorescence spectrophotometer equipped with a Varian Cary-block 

temperature controller (a) pyrene fluorescence: excitation at 354 nm, excitation and emission 

slit width 5 nm and 5 nm respectively, PMT detector voltage at medium sensitivity, 600 V; b) 

perylene diimide: excitation at 505 nm, ex. slit 10 nm, em. slit. 10 nm, PMT detector voltage 

at high sensitivity, 800 V) 

 

CD spectra were recorded on a JASCO J-715 spectrophotometer using quartz cuvettes with 

an optical path of 1 cm. 

 

UV-Vis data were collected in the range of 220-700 nm at 30 ºC on Varian Cary-100 Bio-

UV/VIS spectrophotometer equipped with a Varian Cary-block temperature controller. All 

experiments were carried out for 2.5 µM oligonucleotide concentration (each strand) in 

phosphate buffer (10 mM) and NaCl (100 mM) at pH=7.4. 

 
Table 1. Mass spectrometry data (molecular formula, calc. average mass and found mass). 
 

Oligo.  
 

Molecular formula Calc. 
aver.mass 

Found 

3 (5') AGC TCG GTC AEC GAG AGT GCA 
 

C225H265N83O124P20 6735.6 
 

6735 

4 (3') TCG AGC CAG TEG CTC TCA CGT C223H267N73O128P20 6637.5 
 

6638 

5 (5') AGC TCG GTC EEC GAG AGT GCA 
 

C245H274N80O127P20 6990.9 6992 

6 (3') TCG AGC CAG EEG CTC TCA CGT 
 

C243H275N73O129P20 6901.8 6903 
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Figure 1. Fluorescence spectra of PDI containing single strands 3, 4 and hybrid 3*4 
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Conditions: 1 μM oligonucleotide concentration (each strand), 10 mM phosphate buffer (pH 7.4) and 100 mM 
NaCl; excitation at 505 nm. 
 
Note: please note, that such low signal was observed with enlarged slits (ex. slit 10; em. slit 10) and high 
detector sensitivity (800 V), where all other experiments in this work are described for slits (5 and 5) and middle 
sensitivity, 600 V). 
 
 

Figure 2 CD spectra of hybrids 3*4, 5*6, 7*6 and single strand 6 at 30°C. 
 

-20

-10

0

10

20

30

240 320 400 480 560 640

5*6
7*6
6
3*4

Wavelength nm

 

3*4 : 254 (-29), 283 (+54), 498 (+46), 565 (-49)
5*6 : 257 (-44), 282 (+60), 476 (+44), 557 (-33)
7*6 : 254 (-70), 277 (+177), 500, (-9), 562 (+21)
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Conditions : a) CD/mdeg: 1 μM (3*4) and 2.5 μM (5*6, 7*6 and 6) oligonucleotide concentration (each strand), 
10 mM phosphate buffer (pH 7.4) and 100 mM NaCl; b) CD/ Δε ,  λ (Δε, M-1 cm-1). 
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Figure 3. Normalized absorbance spectra of PDI-containing strand 6 and fluorescence 

spectra of pyrene monomer and excimer in oligonucleotides 8 and 7, respectively. 
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Note: single strand 8 (5') AGC TCG GTC ASC GAG AGT GCA was taken as a reference 
sequence that contains one pyrene unit. 
 
 
 
 

Figure 4. Temperature-dependent fluorescence of hybrid 7*6. 
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Conditions: 2.5 μM oligonucleotide concentration (each strand), 10 mM phosphate buffer (pH 7.4) and 100 mM 
NaCl (ex. slit 5 nm, em. slit 5 nm and detector with medium voltage at 600 V). 
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ESI mass spectra of oligonucleotides 3-6. 

 
Oligo 3 

 

 
 
 

Oligo 4 
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Oligo 5 
 

 
 
 

Oligo 6 
 

 

 6

Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008


	Molecular formula
	Oligo 3
	Oligo 4



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


