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Oragene™ and REPLI-g® Whole Genome Amplification

J.Chartier and M. Pinard
DNA Genotek, Ottawa, Ontario, Canada

DNA collected with Oragene™ is successfully amplified
using the Qiagen REPLI-g® Kit. 10 ng of starting
template generates about 40 ug of amplified DNA for
downstream experiments.

Introduction

The Oragene DNA Self-Collection Kit facilitates the
collection and preservation of large amounts of DNA—a
median of 110 pg of DNA from 2 mL of saliva (ref. 1). Yet
a renewable source of DNA may be desirable, given the
rare and valuable nature of many specimens. Towards this
end, Whole Genome Amplification (WGA) allows in vitro
production of virtually unlimited copies of genomic DNA.

Multiple Displacement Amplification (MDA) is a WGA
method based on rolling circle amplification using Phi29
DNA polymerase and random primers. MDA generates
high-fidelity genomic copies with minimal bias (ref. 2).
MDA-amplified DNA has been validated with diverse
applications such as SNP genotyping, STR analysis,
comparative genomic hybridization, RFLP analysis,
subcloning, and DNA sequencing (ref. 3, 4, 5).

The REPLI-g Kit from Qiagen utilizes MDA to exponentially
amplify genomic DNA. The purpose of this study was to
determine if DNA collected with Oragene could be amplified
with REPLI-g, and to test the quality of the amplified DNA
for PCR and SNP genotyping.

Materials and Methods
DNA collection

Saliva was collected from 10 donors using Oragene DNA
Self-Collection Kits. DNA was purified from 500 pL
aliquots of the Oragene/saliva samples using the ethanol
precipitation protocol supplied with the kits. Purified
DNA was redissolved in 75 puL of TE buffer (10 mM Tris-
HCI, 1 mM EDTA, pH 8.0). DNA was quantified using a
fluorimeter and SYBR® Green (Molecular Probes) according
to the F/D assay (ref. 6).

Whole Genome Amplification

Whole Genome Amplification of the Oragene-purified
DNA was performed according to instructions provided
with the REPLI-g kit. In brief, 2.5 uL of DNA was added to
2.5 uL of Buffer D1 (containing KOH & EDTA) to denature
the DNA. The sample was incubated for 3 minutes at room
temperature, before adding 5 uL of Buffer N1 (neutralizing
buffer). Then, 40 puL of Master Mix, containing the REPLI-
g DNA polymerase, were added to 10 pL of the denatured
DNA solution. The mixture was incubated overnight at
30°C. After amplification, the REPLI-g DNA polymerase
was heat-inactivated during a 10 minute incubation step at
65°C. Table 1 summarizes the steps in the protocol.

The amplified DNA was quantified using the F/D assay.
The molecular weight was analyzed by agarose gel
electrophoresis with ethidium bromide staining and
comparison with a Lambda-Hind III digest ladder.

Step | Description
1 Mix 2.5 uL of DNA with 2.5 uL of Buffer D1

Incubate at room temperature for 3 min

Add 5 pL of Buffer N1

Mix with 40 pL of Master Mix

Incubate sample overnight at 30°C (16-18 h)

Heat-inactivate sample at 65°C for 10 min

N|lojlu| p~|lw] N

Store at 4°C or -20°C

Table 1. Summary of the REPLI-g protocol.

Polymerase Chain Reaction

WGA and unamplified DNA samples were analyzed
by PCR and agarose gel electrophoresis for a 560 bp
fragment of the human thymidylate synthetase gene.

SNP genotyping

A TagMan® SNP Genotyping Assay for the thymidylate
synthetase (TYMS) gene was obtained from Applied
Biosystems (TagMan Assay ID: C___1637541_1_).
WGA and unamplified DNA samples were genotyped
using a Rotor-Gene 3000™ real-time quantitative
thermal cycler (Corbett Research). Reactions were set
up according to the manufacturer’s instructions (ref. 7, 8).

Results

Whole Genome Amplification

For the WGA reactions, the amount of starting DNA
template was 10 ng, and the average amount of DNA
after amplification was 50 + 1.6 g, representing
about a 5,000-fold increase. Similarly, 10 ng of the
supplied control DNA was amplified to 58.5 pg.
Figure 1 compares the molecular weight of WGA and
unamplified DNA samples.

Polymerase Chain Reaction

Figure 2 shows a typical PCR result for WGA and
unamplified DNA samples.

SNP genoytping

Figure 3 shows an allelic discrimination plot for the
thymidylate synthetase assay. The plot is presented
as the signal (average fluorescence between cycles 41
and 45) minus the background (average fluorescence
between cycles 21 and 25).
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Figure 1. Agarose gel electrophoresis of DNA

samples.Lane 2 contains unamplified DNA sample.
Lanes 3 and 4 show WGA reactions with sample and
control DNA, respectively. A Lambda-Hind Ill digest

was used as the marker in Lanes 1 and 5.

Figure 2. PCRresults.Lane 1 shows PCR with

unamplified control DNA and Lane 2 contains a 100-

bp ladder.Lanes 3 and 4 show PCR with WGA and
unamplified DNA, respectively.
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Figure 3. Allelic discrimination plot for the
thymidylate synthetase assay.

Discussion and Conclusions

According to the manufacturer, 10 ng of starting DNA
typically generates 40 pg of high-molecular-weight
amplified DNA (ref. 9). DNA from Oragene was
successfully amplified with the REPLI-g Kit and gave an
average yield of 50 pg, slightly higher than the expected
amount. The amplified DNA worked well for both PCR
and TagMan reactions. The WGA DNA gave similar
PCR bands to the original unamplified DNA and the
SNP genotyping calls were identical.

With Oragene, the median DNA yield is 110 pg from 2
mL of saliva (ref. 1). REPLI-g allows DNA from Oragene
to be amplified around 5,000-fold. Additionally,
Oragene samples have been shown to be stable for
extended periods of time at room temperature (ref.
10), thereby supplying a long-term source of genomic
DNA template for WGA reactions. In summary, DNA
collected with Oragene works well with the REPLI-g
WGA kit and has the potential to generate renewable
quantities of DNA for downstream experiments.

References

1. Birnboim, H.C. (2004). DNA Yield with Oragene™. DNA Genotek. WP0002
Rev1.6 April 05.

2. Lasken, R. & Egholm, M. (2003). Whole genome amplification: abundant
supplies of DNA from precious samples or clinical specimens. Trends
Biotech. 21(12): 531-535.

3. Dean, E B, etal. (2002). Comprehensive human genome amplification
using multiple displacement amplification. PNAS. 99(8): 5261-6.

4. Hosono, S., et al. (2003). Unbiased whole-genome amplification directly
from clinical samples. Genome Res. 13(5): 954-64.

5. Lage, J. M, et al. (2003). Whole genome analysis of genetic alterations
in small DNA samples using hyperbranched strand displacement
amplification and array-CGH. Genome Res. 13(2): 294-307.

6. DNA quantification using the Fluorescence/DNase (F/D) assay. (2004).
DNA Genotek. PR0O003 Rev1.2 Nov.

7. TagMan SNP Genotyping Assays — Protocol. (2004). Applied Biosystems.
Part Number 4332856 Rev. B.

8. Chartier, J. & Birnboim, H. C. (2005). Oragene™ is compatible with
TagMan® SNP genotyping. DNA Genotek. AN0006 Rev1.0 Jan 05.

9. REPLI-g® Handbook. (2005). Qiagen. January.

10. Birnboim, H.C. (2004). DNA stability with Oragene™ DNA Genotek.
‘WP0001 Revl.5 Dec.

DNAQENOTEK

www.dnagenotek.com
info@dnagenotek.com
Tel.:(613)723-5757




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /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 true
  /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 /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


