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with dsRNA molecules 

 
FSANZ: proving us wrong is a win win (for both you and us) 

 

Two months ago we published a thorough and rigorously peer-reviewed 
evaluation of the safety assessments conducted on a new kind of GM ingredient 
in food (Heinemann et al., 2013). That ingredient is called double-stranded RNA 
(dsRNA). Our work used the best available scientific research to conclude that 
dsRNAs in food or other products should be evaluated for safety using fit-for-
purpose tests. 

We were able to show that as evidence for this need accumulated over the last 
decade, some regulators including Food Standards Australia New Zealand 
(FSANZ) dismissed that evidence using assumptions rather than scientific 
testing. The evidence for the need for testing only continues to grow. 

The response from FSANZ1 to our research is unfortunately a denial that safety 
studies should be done. 

When FSANZ says it is not “likely” that small dsRNAs in foods will harm humans, 
it effectively acknowledges this is still possible, and so a risk. Yet it proposes not 
even testing for that risk until the “weight of evidence” suggests it is doing harm. 
We say that there is sufficient evidence to do the tests: don’t wait for harm to be 
proven. 

Importantly, FSANZ only attempts to address oral exposures and fails to address 
inhalation or absorption through skin. These are relevant and different pathways 
that must be tested. 

Moreover, the weight of evidence they rest upon is either not appropriate for the 
testing of new dsRNAs in food, or simply is an absence of evidence because of an 
absence of testing. FSANZ has the power in its legislation, it has the option under 
international food safety guidelines, and it has a responsibility to the people of 
Australia and New Zealand to ask for evidence of no detectable adverse effects 
from new dsRNAs in specific GMOs.  

The purpose of risk assessment is to identify risk and then mitigate it before 
harm arises. FSANZ seems to be suggesting that they cannot ask for these risks to 
be investigated because they are awaiting scientific evidence that someone has 
already been harmed. We say: get the evidence of safety; don’t wait for harm. 

                                                 
1 http://bit.ly/13DHSKQ 
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• FSANZ claims that we underestimate “the strengths of the GM food safety 
assessment to detect possible unintended effects” that may be caused by 
dsRNA. This is wrong. 

What we do know is that FSANZ does not require animal feeding studies of 
any kind. In the approvals that we reviewed, it had never even required tests 
for detecting dsRNA in the blood of animals, much less required tests that 
would reliably detect unintended harmful effects from dsRNA. FSANZ does 
not monitor for effects on people after approval or specify any particular 
monitoring be done by the developing companies. FSANZ needs to do more 
than just say its processes work; it needs to be forthcoming on what evidence 
it relies on to show that all these new dsRNA molecules are no threat to 
humans. 

• FSANZ makes a number of factual errors and logical non-sequiturs in its 
response. For example, FSANZ says that there is no scientific basis for positing 
that novel dsRNAs in food would cause an effect on people.  

Contrary to what FSANZ asserts, there is scientific basis for suggesting that small 
dsRNAs present in some GM foods may pose a greater risk than those already 
naturally abundant in conventional foods. The effects of dsRNA in food are 
shown through the development of dsRNAs intended to be toxic to animals 
and are the basis of new pesticides. Animal toxicity is often used as evidence 
for potential toxicity to humans. 

If there were no scientific basis for assuming that novel dsRNAs could have 
profound effects on human beings, then why by FSANZ’s own admission have 
there been so many attempts by the pharmaceutical industry to try and cause 
these effects? Surely these pharmaceutical researchers think it not just 
plausible, but probable and so do their stockholders. 

On this point, FSANZ also cites evidence of a physiological effect of a drug 
based on dsRNA applied to skin. Food, in the form of flour or liquids, also 
touches human skin and can be breathed in, leading to inhalation exposure. 
FSANZ never addresses these risk pathways. 

Furthermore, because drug developers may frequently fail does not mean 
nature will fail to deliver a potentially harmful dsRNA present in food. People 
also failed initially to build flying machines based on flapping bird wings. But 
birds nevertheless still managed to fly. And eventually airplanes were 
invented.  

• FSANZ says that we failed to account for natural dsRNA already in food. This is 
wrong. 

RNA molecules are in the food we eat, but to extrapolate from the safe use of 
food with naturally occurring forms to those that are engineered and unique 
to new kinds of food is wrong. Proteins of all kinds are also in the food we eat 
but new proteins are evaluated for the potential to be toxic or allergenic in 
food. These dsRNA molecules can participate in fundamental biological 
reactions in human cells and so must be tested to be determined safe. 

• FSANZ claims that we rely on only one paper. This is wrong. 



Our research was split into “food safety assessment” and “environmental 
safety assessment” because these are often done differently, respond to 
different sources of international guidance and oversight, and by different 
regulators. Only part of our paper was therefore on food. We drew on many 
different sources to evaluate the evidence that dsRNAs may be taken up by 
humans through food (orally, breathed in, absorbed). Two recent papers, one 
from an academic research laboratory and the other from Monsanto, which 
has commercial interests in dsRNA, both confirm detecting dsRNAs of plant 
origin in mammals(Zhang et al., 2012b) and both mammals and people (Zhang 
et al., 2012a).  

Combined, these papers confirm that dsRNAs can be taken up through food. 
The paper by Monsanto attempts to argue that many prior detections may be 
due to contamination, but it never shows that to be the case except in its own 
studies. Moreover, it never refutes the study by the academic laboratory. We 
discuss this at length in our research but unfortunately FSANZ seems to have 
overlooked this discussion. 

FSANZ has mis-mashed disparate studies of different kinds, with different 
endpoints, unrelated testing approaches and which use different kinds of 
delivery to produce doubt about whether safety testing is needed. Invoking a 
series of failures to cause a physiological effect in people using different kinds of 
dsRNAs found naturally in food or which were generated in laboratories for 
other purposes is a broad stroke approach to risk assessment that is 
inappropriate for concluding the safety of new dsRNAs in food. 
Meanwhile, it has not offered empirical evidence of safety. This is neither true to 
case-by-case risk assessment nor is it substantial reassurance that new dsRNAs 
are safe in the food products that FSANZ has approved. 

In contrast, what we have shown in our research is that FSANZ has made a series 
of historical assumptions that in retrospect have proven incorrect. These 
assumptions were not its only choices because not everyone made them even at 
that time. Thus FSANZ could have made other choices then and now. 

We acknowledge that there exist different scientific opinions on how to conduct 
risk assessments on GM foods and on other products that might contain novel 
dsRNAs. We anticipate that over time our recommendations will be improved 
upon. This will be the outcome of implementing actual testing and advancements 
in science. 

However, at this time there is almost no experience with novel dsRNAs in food or 
other products and no monitoring of effects in the people who have eaten them. 
There has been little or no specific testing data published in the peer-reviewed 
literature coming from studies that would be designed to demonstrate the safety 
of novel dsRNAs on a case-by-case basis. In our research, we found no such 
specific testing in the cases we examined, including those that got FSANZ 
approval. The science exists to do the testing; it just hasn’t been required. 

It makes sense to agree to what tests are appropriate, and to conduct them while 
such products are rare rather than wait until dsRNAs are in many consumer 
products. 



Given all this, we suggest that it would be much more credible for FSANZ to 
restart this conversation from the vantage point of having experience with actual 
testing of novel dsRNAs on a case-by-case basis, and then move later to a 
discussion of whether more or fewer tests are warranted. 

Let’s use scientific evidence to assure that the new dsRNAs in these foods are 
safe and prove us wrong about the need to test. We would love to be proved 
wrong. 
 

 

 

Heinemann, J. A., Agapito-Tenfen, S. Z. and Carman, J. A. (2013). A comparative 
evaluation of the regulation of GM crops or products containing dsRNA and 
suggested improvements to risk assessments. Environ Int 55, 43-55. 
 
Zhang, L., Hou, D., Chen, X., Li, D., Zhu, L., Zhang, Y., Li, J., Bian, Z., Liang, X., Cai, X., 
et al. (2012a). Exogenous plant MIR168a specifically targets mammalian 
LDLRAP1: evidence of cross-kingdom regulation by microRNA. Cell Res 22, 107-
126. 
 
Zhang, Y., Wiggins, E., Lawrence, C., Petrick, J., Ivashuta, S. and Heck, G. (2012b). 
Analysis of plant-derived miRNAs in animal small RNA datasets. BMC Genomics 
13. 
 
 
 



<<

  /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



