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Supplementary material

Experimental

Materials

Octadecylamine-coated CdSe QDs with a maximum emission at ~650 nm from
NN-Labs (Fayetteville, AR, USA), 3-glycidoxypropyltrimethoxysilane (GOPS,
>98%), mercaptopropionic acid (MPA, >99%), BSA and Tween-20 from
Sigma-Aldrich (St. Louis, MO, USA), N-hydroxysuccinimide (NHS) from Huifeng
Chemical Industry Ltd. (Weinan, China) and 1-ethyl-3-(3-dimethylaminopropyl)
carbodiimide hydrochloride (EDC, >99%) from Shanghai Medpep Co., Ltd.
(Shanghai, China), Tris from Amersco (Solon, OH, USA), sodium dodecyl sulfate
(SDS) from Sangon Co., Ltd. (Shanghai, China), diethypyrocarbonate (DEPC) from
Bio Basic Inc., (Ontario, Canada), and CellAmp™ whole transcriptome amplification
kit and ribonuclease H (RNase H) from TaKaRa Biotech. Co., Ltd. (Dalian, China)
were used in this work.

The synthetic single-stranded tDNA (5'-CTC CAA ATG TAG GAG CTA TCG
TT-3"), capture DNA (DNAc¢, NH;,-5"-T,9 AAC GAT AGC TC-3'), detection DNA
(DNAd, 5'-CTA CAT TTG GAG Ty-3'-NH;"), noncomplementary DNAs (5-CTC
CAA ATG TAG GAG CTA TCG TT-3', 5'-TAC TTG GAG CCA CTA TCG ACT
ACG C-3', 5'-GGC AAG CCG ATA ACG GGA TTA-3', 5'-AAG CCA TGA AGC
GGC TTA TGA TTC TTA CCG CCC ACT-3', 5'-GCG AGG ATT TGA CGA AAG
CGC ACC TTA AAG-3') and single base mismatched DNA (5'-CTC CAA ATG TAG
GAG GTA TCG TT-3") from Sangon Co., Ltd. (Shanghai, China). 1.00x 10 mol/L
stock solutions for each DNA were prepared by centrifugating for 1 min at 1000 rpm
and dissolving in an appropriate volume of TE buffer, and stored at -20 °C. The dilute
DNA solutions were obtained by a serial dilution with 1 mol/L NaCl. complementary
DNA (cDNA) corresponding to beta-2-microglobulin (2M) mRNA was provided by
School of Life Sciences, Shandong University (Jinan, China). Other chemicals

(analytical grade) were obtained from standard reagent suppliers. To prevent the
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contamination from the possible repeat sampling, the commercial
octadecylamine-coated CdSe QD suspension and the stock DNA solutions were
divided into several small packs in disinfected plastic vessels. The preparation of the
DNA solutions was performed in a clean bench.

Physiological buffer saline (PBS) consisted of 0.15 mol/L NaCl, 7.6 x 10™ mol/L
NaH,PO,4 and 2.4 x 10 mol/L Na,HPO, (pH 7.4). TE buffer consisted of 0.010
mol/L Tris-HCI and 0.001 mol/L Na;EDTA (pH 8.0). PBS-T buffer consisted of PBS
buffer and 0.05% Tween 20. 0.05 mol/L Tris-HCI buffer (pH 9.0) was prepared by
dissolving an appropriate amount of Tris in water and then adjusting the pH value to
9.0 with 0.1 mol/L HCL. 1.0 x 107 mol/L NHS was prepared by dissolving an
appropriate amount of NHS in 0.05 mol/L borate buffer (pH 8.0). 0.1 mol/L EDC was
prepared by dissolving an appropriate amount of EDC in 0.05 mol/L borate buffer (pH
8.0). 1.1 x 10” mol/L MPA (pH=10.0) was prepared by dissolving an appropriate
amount of MPA in water and then adjusting the pH value to 10.0 with 1 mol/L NaOH.
5.0 x 10” mol/L ethanolamine-0.1% SDS (pH 9.0) was prepared by dissolving an
appropriate amount of ethanolamine-0.1% SDS in Tris-HCI buffer (pH 9.0). DEPC
treated water was prepared by adding 1 mL of DEPC to 1 L of H,O. After 4 h the
DEPC treated water was used.

All aqueous solutions were prepared with doubly distilled water, passed through
a 0.22 pm filter and stored at 4 °C. All buffers, disposable plastic wares and
disposable micro-pipet tips were disinfected under the pressure of 1.4 kg/cm? for 20
min in electrothermal-pressure vessel before use, in order to prevent the growth of
microorganisms and DNA denaturation. All solutions were prepared in disposable
plastic wares using disposable micro-pipet tips. In the experiments of single-cell gene
expression analysis, the micropipette tip boxes were immersed in 0.3% H,O,
overnight and the micropipette tips were immersed in DEPC treated water. The glass

wares were disinfected for 5 h at 300 °C in an oven.

Silanization of substrates

The 0.17-mm-thick glass coverslips (Cole-Parmer Instrument Co., Vernon Hills, IL,
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USA) were cleaned by ultrasonication in 30% (v/v) household cleaning liquid
(detergent). After washing with tap water, the coversilps were immersed in a chromic
acid mixture containing K,Cr,0O7 and H,SO4 overnight. The chromic acid mixture on
the coverslips was removed with tap water. Then, the coverslips were washed by
ultrasonication with distilled water, acetone, ethanol, and doubly distilled water,
respectively. The coverslips were activated for 10 min in a mixture of 30% H,O.,,
37% HCl and doubly distilled H,O (1:1:1 by volume). After washing by
ultrasonication in doubly distilled water, the coverslips were placed in a clean box and
dried at 120 °C. The coverslips were immersed in 1 x 10? mol L GOPS in dry
toluene overnight. The coverslips were cleaned by ultrasonication for 5 min in dry
toluene, acetone, alcohol and doubly distilled water. The GOPS-coated coverslips

were dried under a nitrogen flow.

Results and discussion

Fig. S1 Fluorescent subframe images of single QD-labeled tDNA molecules at
different concentrations (10™® mol/L): (A) 1000 (10 subframe images); (B) 500 (10
subframe images); (C) 100 (10 subframe images), (D) 50 (10 subframe images) and
(E) 8 (27 subframe images with one bright dot). Accumulation time was 3 h. For 8.0 x
10™"® mol/L (E), only 27 subframe images in the 100 subframe images had one bright
spots. The number indicated below the images is the serial number in the 100 images

taken by the EMCCD.



Electronic Supplementary Material (ESI) for Analyst
This journal is © The Royal Society of Chemistry 2011

.. A




Electronic Supplementary Material (ESI) for Analyst
This journal is © The Royal Society of Chemistry 2011




Electronic Supplementary Material (ESI) for Analyst
This journal is © The Royal Society of Chemistry 2011

—
<«
—>
—

—
4—
-«— «
35 37 42 46
4—
<
— <+—
50 53 60 63




Electronic Supplementary Material (ESI) for Analyst
This journal is © The Royal Society of Chemistry 2011




	Benhui Sui, Li Li, Lu Li and Wenrui Jin*
	School of Chemistry and Chemical Engineering, Shandong University, Jinan 250100, China



<<

  /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 1.6

  /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 (None)

  /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 <>

    /ENG ()

    /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.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 779.528]

>> setpagedevice



