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HRM Mutation Scanning Using MeltDoctor™
HRM Reagents and High Resolution Melt Software v3.0

For detailed instructions and troubleshooting information, refer to the HRM Experiments User Guide
(PN 4457847). You can download a PDF version from the Applied Biosystems website at
www.appliedbiosystems.com.

Note: For safety and biohazard guidelines, refer to the “Safety” section in the HRM Experiments User
Guide (PN 4457847). For every chemical, read the SDS and follow the handling instructions. Wear
appropriate protective eyewear, clothing, and gloves.
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Prepare the HRM
reactions

Volume for one 20-pL Volume for three

Components reaction 20-pL replicates plus
10% excess
MeltDoctor™ HRM Master Mix 10.0 uL 33.00 pL
Primer 1 (5 pM] 1.2 4L 3.96 L
Primer 2 (5 pM) 1.2uL 3.96 L
Genomic DNA (20 ng/uL) 1.0 uL 3.30 uL
Deionized water 6.6 uL 21.78 uL
Total reaction volume 20.0 uL 66.00 puL

2 Amplify and melt the

DNA

a. Using the real-time PCR instrument software, open and set up the HRM experiment run file:

Setup Setting
Experiment e Experiment type: Quantitation - Standard Curve
properties e Reagents: Other, then select the Include Melt Curve checkbox

e Ramp speed: Standard (~ 2 hours to complete a run)

Target ¢ Reporter: MeltDoctor
properties * Quencher: None
Plate layout e Task for negative control wells: o

e Passive Reference: None

Run method ¢ Reaction Volume Per Well: 20 pL

e Ramp mode and rate (StepOne™ and StepOnePlus™ systems): Select
Continuous, then set the ramp rate to 0.3%

» Expert Mode (7500 systems): Select the checkbox
» (7500 systems] Click Select/View Filters, then select only Filter-1
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2 Amplify and melt the b. Run the plate:
DNA (continued)
Stage Step Temp Time
Holding Enzyme activation 95°C 10 min
Cycling " Denature 1 95°C  15sec
(40 cycles) Anneal/extend 60°C 1 min
Melt curve Denature 95°C 10 sec

(for StepOne™ and

StepOnePlus™ systems Anneal 60°C 1 min
only: 0.3% ramp rate) High resolution melt 95 °C 15 sec
Anneal 60 °C 15 sec

c. Using the instrument system software, analyze the experiment file, verify that the samples
amplified, review the peaks in the melt curve, then save the experiment file:

Plot Example Review the plot

Amplification Review the Amplification Plot for normal characteristics:

Plot ¢ Fluorescence levels that exceed the threshold between cycles 8 and 35

e An exponential increase in fluorescence

Note: Note which wells are outliers with Cy values that differ from
replicates by more than 2.

Melt Curve Verify that the Melt Curve shows no unexpected Tm peaks.

If the sequence you amplified contains more than 1 variant or a more complex
mutation, you may see more than 1 Tm peak.
Note: Unexpected peaks may indicate contamination, primer dimers, or
non-specific amplification.
Note: The data appear noisy because more data is collected during a high
resolution melt curve than during a standard melt curve. The extra data are
required for analysis with the HRM Software.

Review the high- a. Using the HRM Software, open the *.eds experiment file from your Real-Time PCR System.

resolution melt data b. Make sure the HRM calibration file that is assigned to the HRM experiment is correct.

c. Add controls to the experiment on the Define screen, then assign the controls to wells on the
Assign screen.
Note: Assign the wild type control to multiple wells to improve the definition of the wild type
population.

Note: For the Control Name, do not use the convention variantN, where N is any number (for
example, variant1, variant2, and so on).
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Review the high- d. For each assay in the plate, select an assay, then specify the analysis settings:
resolution melt data * (Optional) Pre- and post-melt regions - Deselect the checkbox and manually enter
(continued) temperatures to define the pre- and post-melt regions.

¢ Number of variant groups - Make sure the checkbox is selected so that the software will
automatically determine the number of variant groups.

e. Click Apply Analysis Settings to close the analysis settings and reanalyze the experiment.
f. Save the HRM experiment file.
g. (Optional) View the Derivative Melt Curves, set the pre- and post-melt regions as close as

possible to the melting transition region, as in the example below, click Analyze, then save the
changes.

h. Review the plots:

Plot Example Review the plot
Aligned Melt - e Do the melt curves for the wild type
Curves - controls cluster well? Are there any
outliers?

¢ Are there any samples with melt curves
that are different from the wild type melt
curves?

Difference : & ) ¢ Variant groups - How many distinct
Plot - clusters are displayed?

¢ Qutliers - How tight are the curves within
each variant group?

bbb

Difrce

Note: Try selecting different wells as the
reference to find the optimal display of the
groups.
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Review the high- i. Review the software calls, then omit outliers or change calls as necessary:
resolution melt data
(continued) Sample type Review the software calls
Replicate e Variant Call column - Do all replicates have the same call?
gredEs ¢ Silhouette Score column - Are the silhouette scores close to 1.0
(0.8t01.0)?
All samples Sort the results according to the variant call. Scan the results for samples

that were not assigned the same call as the wild type control.

Note: For wells with low silhouette scores (below 0.8), review the data.

Note: Remember to click Analyze to reanalyze the data after you omit outliers or change calls.

4 Sequence the variants a. Dilute the PCR products of the selected variants to 0.5-1.5 ng/uL with water.
 If you dilute the PCR product >1:20, proceed with the sequencing reactions.

e If you dilute the PCR product <1:20, purify the PCR product before you proceed with the
sequencing reactions:

Component Volume
Diluted PCR product 10 L
ExoSAP-IT® 2L
Total reaction volume 12 L

Stage Temp Time
1 37°C 30 min
2 80°C 15 min
3 4°C oo

b. Prepare the sequencing reactions:

Component Volume
BigDye® Terminator v1.1 2ul
Forward primer or reverse primer (3.2 pmol each) TuL
Deionized water 4L

BigDye® Terminator v1.1, v3.1 5X Sequencing Buffer | 1pL
Diluted DNA or diluted, purified DNA (3.2 pmol/uL) 2puL

Total reaction volume 10 uL
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Sequence the variants C.
(continued)

Run the sequencing reactions in a Veriti® Thermal Cycler:

Stage Step Temp Time
Holding Denaturation 96°C 1 min
Cycle sequencing " Denaturation 1 96°C  10sec
(25 cycles] Annealing 50°C 3sec
Extension 60°C 75 sec
Holding Holding 4°C oo

Note: Use a rapid thermal ramp (1 °C/second) for each new temperature.

d. Purify the sequencing reactions:

1. Add to each sequencing reaction:

o 45 pL of SAM™ Solution

e 10 pL of BigDye XTerminator® Solution (use a wide-bore pipette tip)

2. Seal the plate with MicroAmp® Clear Adhesive Film, then verify that each well is sealed.

3. Vortex the plate for 30 minutes, then spin the plate at 1000 x g for 2 minutes..

e. Run the sequencing products on a capillary electrophoresis instrument:

Item

Applied Biosystems
3500/3500xL DNA
Analyzer with 3500 Data
Collection Software v1.0

Applied Biosystems 3730/

3730x{ DNA Analyzers with

Data Collection Software
v1.1, v2.0, or v3.0

Applied Biosystems
3130/3130x{ DNA
Analyzer with Data
Collection Software v2.0

ABI PRISM® 3100/
3100-Avant™ Genetic
Analyzer with Data
Collection Software v2.0

Polymer

POP-7™ polymer

POP-7™ polymer

POP-6™ polymer

POP-6™ polymer

Array
Run file

50 cm

' RapidSeq_BDX_50_POP7

36cm
BDX_RapidSeq36_POP7

36cm

' BDX_RapidSeq34_POPé

36cm
BDX_RapidSeq36_POPé

Mobility file

Basecaller

Kb_3500_POP6_BDV1

KB

KB_3730_POP7_BDTv1.mob
KB

Kb_3130_POP6_BDV1.mob

' KB

Kb_3100_POP6_BDV1.mob
KB
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Ordering information

Note: For the SDS of any chemical not distributed by Life Technologies, contact the chemical
manufacturer. Before handling any chemicals, refer to the SDS provided by the manufacturer, and
observe all relevant precautions.

ltem Source

MeltDoctor™ HRM Calibration Plate, Fast 96-Well Applied Biosystems
PN 4425618

MeltDoctor™ HRM Calibration Standard (20X), 1 mL Applied Biosystems
PN 4425562

MeltDoctor™ HRM Master Mix: ' Applied Biosystems

e 5mL bottle e PN 4415440

e 5x5mL bottle e PN 4415452

e 10x5mL bottle e PN 4415450

MeltDoctor™ HRM Positive Control Kit Applied Biosystems
PN 4410126

MeltDoctor™ HRM Reagent Kit Applied Biosystems
PN 4425557

High Resolution Melt Software v3.0: Applied Biosystems

e 1 license e PN 4461357

¢ 10 licenses e PN 4461456

BigDye® Terminator v1.1 Cycle Sequencing Kit, 100 reactions . Applied Biosystems
PN 4337450

BigDye XTerminator® Purification Kit, 2 mL (~100 20-pL reactions) Applied Biosystems
PN 4376486

M13 forward and reverse sequencing primers (if the HRM PCR product contains the M13 sequences): . Invitrogen

e M13 Forward (-20), 2 g e PN N520-02

e M13 Reverse, 2 ug e PN N530-02

UltraPure™ DNase/RNase-Free Distilled Water, 500 mL Invitrogen
PN 10977-015

ExoSAP-IT®, 100 reactions USB Corporation
PN 78200

For Research Use Only. Not intended for any animal or human therapeutic or diagnostic use.

NOTICE TO PURCHASER: PLEASE REFER TO THE HRM EXPERIMENTS USING MELTDOCTOR™ HRM REAGENTS AND HIGH RESOLUTION MELT
SOFTWARE v3.0 USER GUIDE FOR LIMITED LABEL LICENSE OR DISCLAIMER INFORMATION. |H ”l”lm"ll‘"l”lm|H|”l"“
445 THEEEE

© 2010 Life Technologies. All rights reserved. The trademarks mentioned herein are the property of Life Technologies or their respective owners.

Life Technologies offers a breadth of products DNA | RNA | protein | cellculture | instruments 44578558  11/2010
Headquarters Technical Resources and Support P}

5791 Van Allen Way | Carlsbad, CA 92008 USA For the latest technical resources and support

Phone 760.603.7200 information for all locations, refer to our website at

www.lifetechnologies.com www.appliedbiosystems.com tEChnOLogiesw


http://www.lifetechnologies.com
http://www.appliedbiosystems.com

	HRM Mutation Scanning Using MeltDoctor™ HRM Reagents and High Resolution Melt Software v3.0 Quick Reference Card
	HRM Mutation Scanning Using MeltDoctor™ HRM Reagents and High Resolution Melt Software v3.0
	1 Prepare the HRM reactions
	2 Amplify and melt the DNA
	a. Using the real-time PCR instrument software, open and set up the HRM experiment run file:


	2 Amplify and melt the DNA (continued)
	b. Run the plate:
	c. Using the instrument system software, analyze the experiment file, verify that the samples amplified, review the peaks in the melt curve, then save the experiment file:
	3 Review the high- resolution melt data
	a. Using the HRM Software, open the *.eds experiment file from your Real-Time PCR System.
	b. Make sure the HRM calibration file that is assigned to the HRM experiment is correct.
	c. Add controls to the experiment on the Define screen, then assign the controls to wells on the Assign screen.


	3 Review the high- resolution melt data (continued)
	d. For each assay in the plate, select an assay, then specify the analysis settings:
	e. Click Apply Analysis Settings to close the analysis settings and reanalyze the experiment.
	f. Save the HRM experiment file.
	g. (Optional) View the Derivative Melt Curves, set the pre- and post-melt regions as close as possible to the melting transition region, as in the example below, click Analyze, then save the changes.
	h. Review the plots:

	3 Review the high- resolution melt data (continued)
	i. Review the software calls, then omit outliers or change calls as necessary:
	4 Sequence the variants
	a. Dilute the PCR products of the selected variants to 0.5–1.5 ng/µL with water.
	b. Prepare the sequencing reactions:


	4 Sequence the variants (continued)
	c. Run the sequencing reactions in a Veriti® Thermal Cycler:
	d. Purify the sequencing reactions:
	1. Add to each sequencing reaction:
	2. Seal the plate with MicroAmp® Clear Adhesive Film, then verify that each well is sealed.
	3. Vortex the plate for 30 minutes, then spin the plate at 1000 × g for 2 minutes..

	e. Run the sequencing products on a capillary electrophoresis instrument:


	Ordering information
	Copyright / Back Page


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /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
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /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 0.76
    /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 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 0.76
    /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 true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth 8
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


