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Investigations of the properties of conventional DNA decontami
tion reagents revealed two major problems. First, none of the reagents
studied destroyed DNA molecules efficiently, and second, existing
reagents typically contain components with corrosive or even toxic
properties. As a consequence, we saw the necessity to develop new
solutions for effective DNA decontamination.

DNA decontamination reagents use three different molecular prin-
ciples for destruction or inactivation of genetic material: modification,
denaturation and degradation. Safe DNA decontamination depends
on the degradation of DNA into very small fragments. We developed
a DNA degradation test to compare conventional decontamination
reagents with the new DNA-ExitusPlus. This test allows sensitive quan-
tification of the fragmentation process (Fig. 1).
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Figure 1| Comparison
of DNA degradation for
selected conventional
DNA decontamination
reagents and DNA-
ExitusPlus. For each
sample, aliquots of 1 ug
covalent, closed, circular
(CCQ) plasmid DNA
dissolved in 5 pl sterile
Tris buffer (1 mM; pH
8.0) were treated with 5
ul of the listed reagents,
respectively, for 2 min
at 20°C. The control

(C) contains intact CCC
plasmid DNA after
treatment with sterile water. The products X1, X2 and X4 cause no detectable
degradation of the test DNA. For the product X3 and D (conventional
DNA-Exitus) only partial degradation is observed. Only DNA-ExitusPlus (D+)
causes very rapid and nearly complete DNA degradation.
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However, even reagents that degrade DNA
and partial destruction. Hence, very large DNA fragments c
ing the complete genetic information still survive treatment. Only
DNA-ExitusPlus achieves rapid and efficient degradation.

Another severe disadvantage of conventional reagents is revealed
in a test of their corrosive potential. For this purpose different metal
plates were incubated with aliquots of the reagents (Fig. 2). This test
demonstrates that all currently available products contain aggres-
sive chemicals with corrosive, harmful or even toxic effects. Known
ingredients of conventional reagents are azides, mineral acids like
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phosphoric acid or hydrochloric acid, aggressive peroxides or strong
alkaline substances like sodium hydroxide. Therefore, after only 20
min of incubation, irreversible damage of metal surfaces is observed
(Fig. 2). The newly developed reagent DNA-ExitusPlus exhibits its
unique characteristics especially in this test. For all metal surfaces no
corrosion is observed; DNA-ExitusPlus was also tested on many differ-
ent plastic surfaces without any indication of damage (data not shown).
DNA-ExitusPlus offers an efficient, gentle and environmentally safe
alternative and proves its superiority to other available decontamina-
tion reagents. DNA-ExitusPlus not only degrades and removes all DNA
molecules with high efficiency but is neither toxic nor corrosive.

In summary, one observes the following new and unique characteris-
tics: (i) catalytic and cooperative effects guarantee rapid nonenzymatic
degradation of nucleic acids, (ii) all components of DNA-ExitusPlus
are biodegradable and not harmful or toxic, (iii) no aggressive mineral
acids or alkaline substances are used. Equipment and materials are not
damaged or corroded even after prolonged incubation

Currently, the most effective method for decontamination appears
to be autoclaving. Under standard conditions for autoclaving, DNA
molecules are degraded into fragments of 20 to 30 base pairs. However,
recent investigations with highly sensitive PCR analysis demonstrate that
even after autoclaving larger DNA fragments can persist®. Furthermore,
autoclaving can only be used for decontamination of heat-resistant
materials and equipment that fit into the autoclave. Decontamination
of laboratory benches or larger equipment is impossible.

Efficient degradation of DNA molecules by DNA-ExitusPlus was
monitored by PCR analysis (Fig. 3) proving that no amplifiable DNA
templates are present. Today, only very different nonstandardized PCR
tests are used as controls for successful DNA decontamination. In
the case of large DNA control templates, low DNA concentrations
and high dilutions in the washing steps, evidence for successful DNA
decontamination is very limited. Therefore one has to be very cautious

about using a single PCR test as evidence for complete decontami-
nation because such a PCR test would also be negative in the case
where DNA is only modified or masked. For complete evaluation of
the potential of a DNA decontamination reagent one has to use PCR
analysis in combination with a sensitive DNA degradation test.

The tests described here reveal the unique characteristics of
DNA-ExitusPlus. These properties offer new opportunities for potential
applications in the health sector, the life sciences, medical hygiene,
food production and the household. We are convinced that this prod-
uct defines a new standard for efficient, rapid and gentle DNA decon-
tamination. According to the latest results on biological activities of
free DNA molecules, such a product is critical for the new tasks con-
cerning biological containment and safety.

1. Innis, M.A. et al. (eds.) PCR Protocols: A Guide to Methods and Applications
(Academic Press, Inc., San Diego, 1990).

2. Cavalli-Sforza, L.L. The Human Genome Diversity Project: past, present and
future. Nat. Rev. Genet. 6, 333-340 (2005).

3. Tumpey, T.M. et al. Characterization of the reconstructed 1918 Spanish
influenza pandemic virus. Science 310, 77-80 (2005).

4. Burns, P.A. et al. Transformation of mouse skin endothelial cells in vivo by
direct application of plasmid DNA encoding the human T24 H-ras oncogene.
Oncogene 6, 1973-1978 (1991).

5. Moniz, M. et al. HPV DNA vaccines. Front. Biosci. 8, d55-d68 (2003).





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e00500047002000570045004200200050004400460020004a006f00620020004f007000740069006f006e0073002e0020003100350030006400700069002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003400200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 782.362]
>> setpagedevice


