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Figure S1. Characterization of the DNA assemblies. 15% Nondenaturing PAGE analysis. (a) 

Lane 1: 20-bp DNA ladder; lane 2: ST10; lane 3: ST8; lane 4: ST6; lane 5: ST4; lane 6: ST2. (b) 

Lane 1: 20-bp DNA ladder; lane 2: N1 + P1 (ST10); lane 3: N2 + P2; lane 4: N1+P2; lane 5: 

N2+P1; lane 6: N1+ C +P2. 
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Figure S2. (a) Schematic illustration of DNA assembly for the examination of the effects of 

sticky end length: ST10, ST8, ST6, ST4 and ST2. (b) Time profiles of the transient absorption 

of PTZ•+ monitored at 520 nm during the 355 nm laser flash photolysis of ST10 (black), ST8 

(blue), ST6 (cyan), ST4 (gray) and ST2 (gray), respectively. The represented profiles were 

obtained from the accumulation of 32 laser shots. 
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Experimental 

DNA Synthesis. 

All reagents for DNA synthesis were purchased from Glen Research. Cyanoethyl 

phosphoramidites of N-(3-hydroxy-propyl)-1,8-naphthalimide and 

10-(2-Hydroxyethyl)phenothiazine were synthesized as previously reported1,2 DNA 

used in this study was synthesized on an Applied Biosystems DNA synthesizer with 

standard solid-phase techniques and purified on a JASCO HPLC with a reverse-phase 

C-18 column with an acetonitrile/50 mM ammonium formate gradient. Duplex solutions 

were prepared by mixing equimolar amounts of the desired DNA complements and 

gradually annealing with cooling from 80°C to room temperature. Cooling was 

performed over 16 h. DNAs conjugated with NI and PTZ at the 5' end were synthesized 

according to a previous procedure. 5’ end phosphorylated oligonucleotides were 

synthesized by Chemical Phosphorylation Reagents Ⅱ (Glen Research). DNA ligation 

reaction was carried out as previously described.3 In briefly, a sample solution (25 μL) 

containing 2 µM NI- and PTZ-modified DNAs, 2µM phosphorylated DNA strands 

(sample, P), 66 mM Tris-HCl buffer (pH 7.6), 6.6 mM MgCl2, 0.1 M NaCl, 10 mM 

DTT, and 1 mM ATP was heated at 80 °C for 10 min, then gradually cooled down to 16 

°C (1.0 °C/min) by a thermal cycler (BIORAD). T4 DNA ligase (20 unit, TOYOBO) 
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was added to the mixtures, and the reaction was carried out at 16 °C for 16 h. After the 

reaction, the mixture was heated at 85 °C and desalted with Micro Bio-Spin 

Chromatography Column (BIORAD) before sample preparation for laser flash 

photolysis. 

 

Laser Flash Photolysis Experiments.  

Nanosecond transient absorption measurements were performed as previously 

described.4-7 The third-harmonic oscillation (355 nm, fwhm of 4 ns, 20 mJ/pulse) from a 

Q-switched Nd:YAG laser (Continuum, Surelight) was used for the excitation light. A 

xenon flash lamp (Osram, XBO-450) was focused into the sample solution as the probe 

light for the transient absorption measurement. Time profiles of the transient absorption 

in the UV-visible region were measured with a monochromator (Nikon, G250) 

equipped with a photomultiplier (Hamamatsu Photonics, R928) and digital oscilloscope 

(Tektronics, TDS-580D).  
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Gel shift assay. 

50 μM each of DNA strands were annealed in 100 mM NaCl, 20 mM Na phosphate 

buffer (pH 7.0) from 95 °C to room temperature. After incubation, an amount of 

glycerol (50%) equal to 10% of the reaction volume was added and resulting sample 

was loaded onto 15% nondenatureing polyacrylamide gel at 200 V for 2 hr. The gel was 

stained by Stains-All (Sigma).8,9 

 

References. 

1. K. Kawai, T. Takada, S. Tojo and T. Majima, Tetrahedron Lett., 2001, 43, 89-91. 
2. K. Kawai, K. Kawabata, S. Tojo and T. Majima, Bioorg. Med. Chem. Lett., 2002, 

12, 2363-2366. 
3. M. Endo, S. Uegaki and T. Majima, Chem. Commun., 2005, 3153-3155. 
4. T. Takada, K. Kawai, M. Fujitsuka and T. Majima, Proc. Natl. Acad. Sci. USA, 

2004, 101, 14002-14006. 
5. T. Takada, K. Kawai, M. Fujitsuka and T. Majima, Chem. Eur. J., 2005, 11, 

3835-3842. 
6. Y. Osakada, K. Kawai, M. Fujitsuka and T. Majima, Proc. Natl. Acad. Sci. USA, 

2006, 103, 18072-18076. 
7. K. Kawai, Y. Osakada, A. Sugimoto, M. Fujitsuka and T. Majima, Chem. Eur. J., 

2007, 13, 2386-2391. 
8. C. Lin, X. Wang, Y. Liu, N. C. Seeman and H. Yan, J. Am. Chem. Soc., 2007, 

129, 14475-14481. 
9. K. Nakatani, C. Dohno, A. Ogawa and I. Saito, Chem. Biol., 2002, 9, 361-366. 

 
 

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



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


