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LightScanner® Hi-Res Melting® Comparison of 
Six Master Mixes for Scanning and Small 
Amplicon and LunaProbes™ Genotyping   

Introduction 

Commercial master mixes are convenient and cost-effective solutions for 
producing reliable scanning and genotyping results. Idaho Technology was 
the first to offer Hi-Res Melting

®
 instruments, analysis software, and 

chemistry solutions. This study performed side-by-side comparisons of six 
commercial master mixes indicated for Hi-Res Melting:  

• LightScanner Master Mix (Figures 1, 3) and the LightScanner High-
Sensitivity Master Mix (figure 2) (with calibrators) with LCGreen

®
 

Plus dye (Idaho Technology, Inc.)  

• LightCycler® 480 High Resolution Melting Master with ResoLight dye 
(Roche)   

• SsoFast™ EvaGreen
®
 Supermix with EvaGreen dye (Bio-Rad)   

• Fast EvaGreen
®
 qPCR Master Mix for qPCR and high-resolution 

melting with EvaGreen dye (Biotium)  

• EXPRESS SYBR
®
 GreenER™ qPCR SuperMix Universal  

(Invitrogen) 

• MeltDoctor™ HRM Master Mix (ABI)   

A panel of human genomic DNA samples with known genotypes in the LIPC 
(large amplicon scanning), human tyrosine hydroxylase (small amplicon 
genotyping), and BX647987 (LunaProbes genotyping) genes were used in 
this evaluation. 

Methods 

Whole blood was drawn from 30 human donors, and DNA was isolated using 
standard extraction kits and procedures. Samples were diluted in TE 1X 
buffer, pH 8.0, to a final concentration of 15 ng/ L. Genotypes for all 
comparisons were identified using Hi-Res Melting technology and sequence-
verified. All master mixes were used in accordance with manufacturer 
recommendations. We optimized PCR protocols for each master mix to 
generate the cleanest amplicons for analysis on the LightScanner system. 
Standard agarose gels were run to verify annealing temperature optimization. 
PCR duplicates (Figure 1) or triplicates (Figures 2 and 3) were run for each 
DNA sample.  All PCRs for master mix comparisons were performed on 
calibrated 96-well plate thermal block cyclers, followed by Hi-Res Melting on 
the LightScanner. Data analysis was performed using standard software 
supplied with the LightScanner.  
 
High Sensitivity master mix (with calibrators) was used in place of the 
LightScanner master mix in the small amplicon genotyping study. It should 
be noted that this is the only commercial master mix that contains a finely 
tuned internal calibration system designed to work with High-Res Melting 
calibration software. Because of this, peak alignment is highest in Figure 2 
with this master mix. Using this master mix ensured the highest resolution 
available despite the inevitable yet subtle sample-to-sample temperature, 
volume, and buffer variation. 
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Results 

  

  

  
Figure 1. Scanning sensitivity variation across the six master mixes. 

Gene scanning results for the LIPC amplicon (302 bp, 52% GC) are shown in 
Figure 1. LightScanner, LightCycler 480, and MeltDoctor mix correctly 
identified all seven genotype groups. In contrast, SsoFast EvaGreen, Fast 
EvaGreen, and EXPRESS SYBR GreenER master mixes were only able to 
differentiate five groups. This was due to the homozygous variant samples 
being incorrectly grouped with the wild-type profiles and two different 
heterozygous variants being grouped together. This decreased sensitivity is 
probably caused from reduced or absent heteroduplex content at 
approximately 87.5

o
C. This second melting domain is clearly observed with 

the LightScanner Master Mix and is partially observed with the LightCycler 
480 mix.  



 

 

TECHNICAL NOTE 
 
Idaho Technology Inc. 
www.idahotech.com 

TECHNICAL 
::: NOTE 

Figure 2. Human tyrosine hydroxylase locus small amplicon genotyping 
results. 
 
The human tyrosine hydroxylase locus was assayed using a set of primers 
immediately flanking a common short tandem repeat used in forensics 
(HUMTHO1) yielding a variable length fragment ranging from 67–82 bp. 
Results are shown in Figure 2 above. Sample genotypes were established by 
fragment analysis performed independently by the Los Angeles Police 
Department’s forensics laboratory.  
 
Regular LightScanner Master Mix did not perform as well (data not shown) 
as the LightScanner High Sensitivity Master Mix. The regular LightScanner 
Master Mix is designed for scanning––not small amplicon genotyping, which 
requires temperature calibrators for the highest Tm separation. 
 
The High Sensitivity Master Mix correctly identified all eight genotype 
combinations. The MeltDoctor, SsoFast EvaGreen, Fast EvaGreen, and 
EXPRESS SYBR GreenER master mixes identified six of eight groups 
correctly. Several errors were found with the LightCycler 480 mix. In two 
instances, two genotypes were combined into a single group and also 
resulted in three unique genotypes being clustered into only two groups. The 
LCGreen dye in the High Sensitivity Master Mix creates maximal 
heteroduplex content as can be seen in Figure 2 (note green and orange 
group profile differences). All other dyes have less heteroduplex content, 
partly explaining the loss of sensitivity in this small amplicon genotyping 
application.  
 



 

 

TECHNICAL NOTE 
 
Idaho Technology Inc. 
www.idahotech.com 

TECHNICAL 
::: NOTE 

Figure 3. Sample mixing to demonstrate LunaProbes sensitivity.
 
LunaProbes genotyping results for the BX647987 locus are presented in 
Figure 3 above. A common G:C single nucleotide polymorphism (SNP) 
(rs1869458) was assayed in the human BX647987 gene using a LunaProbes 
assay to evaluate each product's ability to detect minimal amounts of a given 
allele. In this case, the probe was designed as a perfect match to the G allele 
while creating a single base pair mismatch to the C allele. A homozygous G 
and homozygous C sample were identified, quantified, and mixed to create 
fractions of both alleles down to 5% in a 95% background of the other allele. 
A natural heterozygous sample was also run for comparison and validation of 
the mixed samples. Using the LightScanner and LightCycler 480 master 
mixes, the 50%C:50%G mixed sample (orange) performs similarly to the true 
heterozygous sample (olive green) relative to allele peak heights, verifying 
the mixed samples were accurately diluted.
 
Table 1. Detection Sensitivity of rs1869458 LunaProbes for all high-resolution melting 
master mix products. 

Supplier 
High-resolution 
Melting Master 

Mix 
Dye 

C allele 
Sensitivity 

G allele 
Sensitivity 

Primer 
asymmetry 

Idaho 
Technology 

LightScanner Master 
Mix 

LCGreen 
Plus 

5% 5% 5:1 

Roche 
LightCycler® 480 
High Resolution 
Melting Master 

ResoLight 5% 5% 10:1 

Bio-Rad 
SsoFast™ 
EvaGreen® 
Supermix 

Evagreen 25% 10% 5:1 

Biotium 
Fast EvaGreen® 

qPCR Master Mix for 
qPCR and HRM 

Evagreen 25% 10% 5:1 

Invitrogen 
EXPRESS SYBR® 
GreenER™ qPCR 
SuperMix Universal 

SYBR 
GreenER 

25% 25% 10:1 

ABI 
MeltDoctor™ HRM 

Master Mix 
SYTO 9 10% 50% 10:1 
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Conclusions 

These experiments show that although several master mix products are 
marketed for high-resolution melting applications, the LightScanner Master 
Mix and High Sensitivity Master Mix with LCGreen Plus dye provide the best 
sensitivity and support the broadest range of applications for high-resolution 
melting. Experiments for each master mix product were independently 
optimized to produce high-quality PCR amplicons. LightScanner Master Mix 
with LCGreen Plus dye yielded the best overall results. This is presumably 
due to its ability to saturate PCR products and yield maximal heteroduplex 
detection relative to other master mixes.  The other commercial master mix 
products tended to identify lower heteroduplex percentages in the melting 
curves resulting in reduced melting domain differentiation. Ultimately, this 
trend leads to a reduction in mutation scanning sensitivity. Small amplicon 
genotyping results clearly show increased heteroduplex content as well as 
tighter peak alignment. This enhancement over the other master mixes 
results from the unique calibration system included in the High Sensitivity 
Master Mix and associated LightScanner instrument and software. In 
addition, greater primer asymmetry was required for adequate LunaProbes 
signal in several master mixes (Table 1). A higher primer asymmetry makes 
PCR more difficult and reduces efficiency. For optimal high-resolution 
melting, a master mix and dye that provide greater LunaProbe signal at a 
given primer asymmetry is preferred, all else being equal. 

MRKT-PRT-0190-01 



<<
  /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


