
EDITORIAL

Antibiotic resistance and genetically modified plants

Is ‘rare’ rare enough to be acceptable?

Increasing microbial resistance to antibiotics is a well-

established threat to human health and so there is a

need for a global strategy to combat this increase (1).

In the past, attention has mostly been paid to create a

holistic strategy for usage of these drugs in prophylactic

and therapeutic human and veterinary medicine.

It is well known that in creating genetically modified

(GM) seeds and plants, antibiotic resistance genes are

commonly used as marker genes for the selection of

transformed plant cells. In parallel, concern has been

addressed about whether horizontal genes transfer (HGT)

of these genes from the plant material to environmental

microorganisms can take place, thereby � in the next

step � compromising the therapeutic value of antibiotics in

human and veterinary medicine. In a report funded by the

European Union (EU), it was concluded that the acquisi-

tion of new genes, such as antibiotic resistance genes from

plant to environmental bacteria, might be possible. There-

fore, it was recommended that only genes coding for

antibiotics not used in human and veterinary medicine

should be allowed when making GM seeds and plants (2).

In a very recent article (3), it was claimed that ‘giving

the genetically low mechanistic probability of horizontal

transfer of non-mobile DNA in complex environments

such as soil or the gastrointestinal tract, HGT will initially

be present at an exceedingly low frequency in the overall

bacterial population. It may therefore take months, years

or even longer for the few initially transformed cells to

divide and numerically out-compete non-transformed

members . . .’.

In this journal, you will find an open letter from

Dr Mae Wan Ho, entitled ‘Horizontal transfer of GM

DNA widespread. Why is almost no one looking?’ (4), in

which she challenges the philosophy behind the above-

mentioned article. She draws our attention to recent

scientific work done in China demonstrating a specific

plasmid, used to make GM plants and coding for very

potent beta-lactamases, in six Chinese rivers.

If the Chinese findings are correct, the burning ques-

tion is: Where do we go from here? We should realize that

the presence of resistance genes in GM crops represents

a much larger burden to the microbial world than all

prophylactic and therapeutic use of antibiotics. In addi-

tion, the history of antibiotics contains many examples

of antibiotic resistance at first reported as ‘rare events’ and

then rapidly becoming worldwide nightmares. Thus, in

this context, a ‘rare event’ is certainly not rare enough

to be neglected. In the millennium-report mentioned

above (1), the then-General Director of World Health

Organization underlined the importance of having a

global strategy when combating the increase in antimi-

crobial resistance. It goes without saying that GM plants

and seeds containing such genes have to be included in

this strategy.

Tore Midtvedt

Editor-in-Chief

References

1. Brundtland GH. Overcoming antibiotic resistance. World Health

Organization report on infectious diseases 2000. Available from:

http://www.who.int./infectious-disease-report/2000/intro.htm

2. van den Ede G, Aarts H, Buhk H-J, Corthier G, Flint HJ,

Hammes W, et al. The relevance of gene transfer for the safety

of food and feed derived from genetically modified (GM) plants.

Food Chem Toxicol 2004; 42: 1127�56.

3. Nielsen KM, Bohn T, Townsend JR. Detecting rare gene

transfer events in bacterial populations. Front Microbiol 2014;

4: 1�12.

4. Ho MW. Horizontal transfer of GM DNA widespread. Why

is almost no one looking? Microb Ecol Health Dis 2014; 25:

25918.

�

Microbial Ecology in Health & Disease 2014. # 2014 Tore Midtvedt. This is an Open Access article distributed under the terms of the Creative Commons
Attribution-Noncommercial 3.0 Unported License (http://creativecommons.org/licenses/by-nc/3.0/), permitting all non-commercial use, distribution, and
reproduction in any medium, provided the original work is properly cited.

1

Citation: Microbial Ecology in Health & Disease 2014, 25: 25918 - http://dx.doi.org/10.3402/mehd.v25.25918
(page number not for citation purpose)

http://www.who.int./infectious-disease-report/2000/intro.htm
http://www.microbecolhealthdis.net/index.php/mehd/article/view/25918
http://dx.doi.org/10.3402/mehd.v25.25918


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /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 /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /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 false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF00530065007400740069006e0067007300200066006f00720020007400680065002000520061006d007000610067006500200077006f0072006b0066006c006f0077002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


