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The Syto® 60 stain is a red fluorescent nucleic acid stain supplied as a 5 mM solution in DMSO

by Invitrogen, P/N S-11342.  Any questions regarding the Syto 60 stain should be directed to 

Invitrogen (www.invitrogen.com).

I.  INTRODUCTION
Invitrogen’s patented Syto® dyes are cell-permeant cyanine dyes that bind to nucleic acids.  

Several Syto dyes are available with varying cell permeability, fluorescence enhancement upon

binding to nucleic acids, excitation and emission spectra, and nucleic acid selectivity and binding

affinity.  The Syto 60 stain has absorption and fluorescence emission maxima of 652/678 nm. 

Nucleic acids stained with the Syto 60 stain can be detected and quantified on the Odyssey®

Infrared and Odyssey Fc Imaging Systems using the 700 nm channel.

In the procedures outlined, the Syto 60 dye was used to stain serial dilutions of a 1 kb DNA lad-

der and a 50 bp DNA ladder (New England Biolabs, P/N N3232 and N3236, respectively).  Three

methods are presented for staining of DNA in this technical note.  The Syto 60 stain can be in-

cluded in the DNA sample for detection using an Odyssey Imaging system. The Syto 60 stain can

also be combined with ethidium bromide (EtBr) and included in the DNA sample for visualization

on an Odyssey Imaging System and on a UV transilluminator; or the Syto 60 stain can be diluted

and used alone as a post-electrophoresis gel stain.  See Imaging Nucleic Acid Gels on the

Odyssey Fc Imager for additional information.

II. METHODS
Method I.  Electrophoretic Staining

Purpose: To obtain an archivable, digital image of a DNA agarose

gel using an Odyssey Imaging System.

NOTE:  This method may not be optimal for visualizing bands 

smaller than 100 bp.

Method:
1. Dilute the Syto 60 stain 1:1000 in TE buffer, mix well. 

NOTE: Syto 60 stain is stable for up to 1 week at 4°C when 

diluted.

2. Prepare DNA samples in loading dye and reserve an addi-

tional 1 µL in the final volume to accommodate the 1 µL of 

Syto 60 stain for loading.

3. To each sample, add 1 µL of the diluted Syto 60 stain and 

mix well with a pipettor.

4. Incubate at room temperature for 5 minutes.

5. Load the samples on the gel.

6. Run the gel at ~5-10 V/cm for ~1 hour or less.

Figure 1. Two-fold dilutions of 

1 kb ladder, from 1 µg to 

0.125 µg, separated on a 1.2%

agarose gel at 8V/cm in 1X TAE

buffer for 1 hour.  Panel A is

the image of the gel obtained

from the Odyssey Infrared Im-

aging System using an inten-

sity of 5.0, gel face down.

Panel B is the image of the gel

acquired for 2 minutes using

the Odyssey Fc Imaging Sys-

tem 700 nm channel, gel face

up.

Syto® 60 Staining of Nucleic Acids in Gels – Page 3



Page 4 – Syto® 60 Staining of Nucleic Acids in Gels

7. Use the Odyssey®, Odyssey CLx, Odyssey Sa, Odyssey Fc, or Aerius Imaging Systems to 

obtain a digital image of the Syto 60-stained DNA. 

Odyssey or Odyssey CLx System Settings:
• Gel face down on scan bed

• 700 nm channel intensity: 5-8

• Focus offset:  0.5 mm

Odyssey Sa or Aerius System Settings:

• Gel face down on scan bed

• 700 nm channel intensity: 5-8

• Focus offset: 1.7 - 2.0 mm

Odyssey Fc System Settings:

• Gel face up on imaging tray 

• Acquisition time: 2 min.

Method II.  Dual Electrophoretic Staining

Purpose: To obtain a digital image using an Odyssey® Imaging System and then visualize DNA

bands on a UV transilluminator for excision.

NOTE:  This method may not be optimal for visualizing bands smaller than 100 bp.

Method:
1. Dilute the Syto 60 stain 1:1000 in TE buffer, mix well. 

NOTE: The Syto 60 stain is stable for up to 1 week at 4°C when diluted.

2. Dilute EtBr (10 mg/mL solution) 1:500 in TE buffer, mix well (made fresh).

3. Prepare DNA samples in loading dye and reserve an additional volume of 2 µL to accom-

modate the volume of Syto 60 stain and EtBr for loading.

4. To each sample, add 1 µL of the diluted EtBr and mix with a pipettor. 

5. To each sample, add 1 µL of the diluted Syto 60 stain and mix with pipettor.

6. Incubate at room temperature for 5 minutes.

7. Load the samples.

8. Run the gel at ~5-10 V/cm for ~1 hour or less. 

NOTE: Longer run times result in fading of the Syto 60 intensity.

9. Image on an Odyssey Imaging System in the 700 nm channel to obtain a digital image of 

Syto 60-stained DNA. 

Odyssey or Odyssey CLx Imaging System Settings:
• Gel face down on scan bed

• 700 nm channel intensity: 5-8

• Focus offset:  0.5 mm

Odyssey Sa or Aerius System Settings:

• Gel face down on scan bed

• 700 nm channel intensity: 5-8

• Focus offset: 1.7 - 2.0 mm



Figure 2. A 1.2% agarose gel was imaged using

the Odyssey® Infrared Imaging System (panel A),

Odyssey Fc Imaging System (panel B) or a UV

transilluminator and the image captured using Po-

laroid 667 film (panel C). Lane 1) 1 µg 1 kb ladder;

Lane 2) 0.5 µg 1 kb ladder; Lane 3) 0.25 µg 1 kb lad-

der; Lane 4) 0.5 µg pUC 19; Lane 5) 0.5 µg

pUC19/HindIII / XmnI; Lane 6) 1 µg 50 bp ladder;

Lane 7) 0.5 µg 50 bp ladder; Lane 8) 0.25 µg 50 bp

ladder. The gel was electrophoresed for 8 V/cm in

1X TAE buffer for 1 hr.  The Odyssey intensity setting  for the 700 nm channel was 8 and focus offset

was 0.5 with the gel face down. The Odyssey Fc acquisition was 2 minutes, gel face up. 

Odyssey Fc System Settings:

• Gel face up on imaging tray 

• Acquisition time: 2 min.

UV Transilluminator:

• Place gel on UV transilluminator to identify bands for excision. If the band(s) to be 

excised are not bright enough, the gel can be soaked for a short time in a 2 mg/mL 

solution of EtBr in TAE or TBE buffer after imaging on an Odyssey System.

Hints and Tips for Methods I and II

1. The range of dilution for the Syto 60 stain is 1:500 to 1:20,000. The dilution to use is de-

pendent on the DNA size, concentration, and whether the Syto 60 stain will be used in 

combination with EtBr.  

NOTE:  This method may not be optimal for visualizing bands smaller than 100 bp.

2. The Syto 60 stain, diluted within the recommended range in TE buffer, is stable for 

1 week at 4°C. 

3. EtBr is not stable in TE and should be diluted fresh each time.

4. The grade of agarose is important. High grade or Molecular Biology grade agarose is less 

likely to cause “speckling” on Odyssey® images. 

5. When using the Odyssey, Odyssey CLx, Odyssey Sa, and Aerius to image DNA gels stained

with Syto 60 stain, it may be necessary to scan the gel with the front side on the glass 

and/or adjust the focus offset, depending on the gel thickness. A 5 mm - 7 mm thick gel is 

optimum.

6. Addition of EtBr to the gel and running buffer with the Syto 60 stain added in the sample 

is not recommended.

Method III. Post-electrophoretic staining

Purpose: To obtain an archivable, digital image of a DNA agarose gel using an Odyssey Imaging 

System.

NOTE:  This method IS recommended for visualizing <100 bp.

Method:
1. Two parallel 1.3% agarose/TBE gels were loaded with serial two-fold dilutions of 100 bp 

DNA ladder (New England Biolabs) from 1 µg to 0.3 µg per lane.  

2. The gels were electrophoresed in 1X  TBE running buffer at approximately 5 V/cm.

1      2      3     4     5     6    7     8 1      2      3     4      5     6     7     8 1     2     3     4    5     6     7     8
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3. One gel was stained with Syto 60 dye diluted 1:2500 in water for 45 minutes at room tem-

perature, rinsed briefly with double distilled water and then imaged in the 700 nm channel 

using an Odyssey Family Imager, or Aerius.  Use the instrument settings provided in Meth-

ods I and II.

4. The other gel was stained in 0.5 µg/mL ethidium bromide for 20 minutes at room tempera-

ture, rinsed briefly in water, and imaged using a UV transilluminator and a standard CCD 

camera.  The Odyssey Fc with 600-channel capabilities can also be used to image ethidium 

bromide gels.  See Imaging Nucleic Acid Gels on the Odyssey Fc Imager for additional 

information.

Recommended Dilutions and Time Requirements for Method III.

Gel Conditions: A 10 x 10 cm agarose gel, 5-8 mm thick, 

made with high-grade or molecular biology-grade 

agarose in 1X  TAE or TBE buffer

The quickest staining time was 5 minutes using 1:2000 dilu-

tion of the Syto 60 stain in water.  Gels were stained suffi-

ciently in 15 minutes using a 1:2500 dilution.  A 1:5000

dilution of Syto 60 stain requires at least 30-45 minutes of

staining.  The most dilute solution tested was 1:20,000 and

the gel was stained sufficiently after 45 minutes.  There 

was no significant improvement in sensitivity from 60 to

120 minutes using 1:10,000, 1:15,000 and 1:20,000 dilutions. 

Speckle Reduction
The appearance of speckles on the gel may be present after

post-electrophoretic staining.  Use the Odyssey® Application software’s "FILTER” then “Noise 

Removal" function, or Image Studio’s “NOISE REDUCTION” function, to improve the appearance
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Syto® 60 
Nucleic Acid 

Stain Minimum
Dilution Staining Time

1:2000 5-15 min

1:2500 15-30 min

1:5000 30-45 min

1:10000 45 min

1:15000 45 min

1:20000 45 min

1.0    0.5    0.25  0.13  .06    .03 µg ladder

Sensitivity = 3 700 channel

1.0    0.5   0.25  0.13 .06   .03 µg ladder

1:2500 dilution of Syto 60 Stain

45 min, RT, no destain

1.3% agarose gel, 1X TBE

0.5 µg/ml ethidium bromide

20 min, RT, no destain

1.3% agarose gel, 1X TBE

Figure 3. Panel A:  Image of a Syto 60 stained gel using the Odyssey Infrared Imaging System.

Panel B:  Image of ethidium bromide-stained gel using a Polaroid camera.

Lane 1     2     3     4      5      6 Lane 1 2     3     4      5      6



of the images (see Figure 4). To reduce the appearance of speckles on the gel, cut off the wells

before post-electrophoretic staining and rinse the gel in water.   

NOTE:  The type and concentration of agarose will affect the degree of speckling. For example,

low melting-point agarose tends to be highly prone to speckling.

III.  CONCLUSIONS
A table of cost comparisons for the Syto 60 stain and the ethidium bromide staining reagents

used for each method is provided below.  The recommended dilution of the Syto 60 staining

reagent makes it more competitive with ethidium bromide on a cost basis, and the small amount

of Syto 60 stain used in the sample is environmentally friendly.      

Cost Comparisons

Dilution Staining Method Cost

Syto 60 stain 1:1000 Method I or II $0.006 (1 µL/well, 8 wells)

Syto 60 stain 1:20000 Method I $0.0003 (1 µL/well, 8 wells)

Syto 60 stain 1:2500 Method III $7.56 (25 mL)

EtBr 1:500 Method II $0.00006 (1 µL/well, 8 wells)

EtBr 1:2000 Method III $0.049 (25 mL)

Figure 4. Image of agarose gel showing before and

after using Odyssey Infrared Imaging System soft-

ware’s “FILTER” then “Noise Removal” function.

Syto® 60 Staining of Nucleic Acids in Gels – Page 7



4647 Superior Street • P.O. Box 4000 • Lincoln, Nebraska 68504 USA
Technical Support: 800-645-4260 • North America: 800-645-4267
International: 402-467-0700 • Fax: 402-467-0819 

LI-COR GmbH Germany, Serving Europe, Middle East, and Africa: +49 (0) 6172 17 17 771
LI-COR UK Ltd. UK, Serving UK, Ireland, and Scandinavia: +44 (0) 1223 422104
All other countries, contact LI-COR Biosciences or a local LI-COR distributor:
http://www.licor.com/distributors

www.licor.com/bio Doc# 988-12449

LI-COR is an ISO 9001 registered company. 

© 2011 LI-COR, Inc. LI-COR and Odyssey are registered trademarks of LI-COR, Inc. in the United States and other countries. 

Syto is a registered trademark of Invitrogen Corporation. The Odyssey Family of Imagers are covered by U.S. patents, foreign

equivalents, and patents pending.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 300
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


