Report of a Brasilian Workshop on Problem Formulation in Environmental Risk Assessment of Genetically Modified Crops

Responses to Comments from BioAssay 
1. Is there any reason why resistance management was not considered a part of the problem formulation?   
Development of resistance in the target pests is not an environmental risk and is not considered in the development of regulatory environmental risk assessments.   This is a management rather than assessment issue that is only considered when the Bt trait is considered effective, desirable and not an environmental or human health risk in its own right.  In effect, regulators seem to have decided that for Bt crops the likelihood of resistance development is high enough, and the consequences serious enough, that IRM should be implemented.  

2. Page 12:  “It is therefore necessary to initially select appropriate species that can be tested under worst-case conditions in the laboratory; these species serve as surrogates for the broader diversity of ecologically and economically desirable organisms.”  There is controversy around this idea.  The authors should  cite Andow et al (2006) and Hilbeck et al (2006, 2008) and justify their statement.  It is standard to cite all previous published ideas that may contradict the authors own ideas. 
The authors have revised the text to include that the approach described is generally applied in different parts of the world.   The authors have described the scientific ideas that justify their approach and do not consider the above references appropriate.  Andow’s letter to Nature Biotech says that the lab data are equivocal about the general claim that Bt proteins do not have adverse effects on NTOs.  The authors consider this argument not to be relevant to statement that the method can satisfactorily demonstrate the risk of a particular protein.  The authors are not claiming that there has been no effect of any Bt protein in the lab.   Andow also misrepresents what is done in a risk assessment.  Plant characterization data adequately address the sources of risk he says are not covered by lab testing with pure proteins.
3. Page 12: “A typical risk hypothesis resulting from the PF phase may be that the insecticidal protein does not cause any harm to NTAs at the concentration expressed in the field.”  The concept of “harm” needs to be defined clearly.  The authors spend considerable space previously arguing how important the concept is, and accepting this line of argumentation requires that they provide a definition. If the definition is original to them, they should say this, otherwise they should provide citations.  Also according the EPA (1998, cited in Raybould’s papers) a risk hypothesis posits an adverse effect, not the lack of an adverse effect, so the statement should be modified accordingly.  
The text has been revised to change “harm” to “adverse effect”.  The authors disagree with EPA as they aim to test and corroborate a hypothesis of no harm (not try to falsify a hypothesis that there will be harm).
4. Page 15:  “for GM crops the appropriate reference point is the environmental impacts associated with traditional crops including practices commonly used in cultivating plants developed by conventional breeding”. The authors should provide the reader with information about the possible choices.  Some of these are provided by Andow et al (2006).
The text has been revised to include Andow et al., 2006.  The authors do not consider that they contradict Andow in this respect in that they indicate that an acceptable comparison should be made just as Andow indicates.

5. Page 16: Section on Cotton gene flow.  The authors should cite the analysis of cotton gene flow in Barosso 2006 and Johnston et al (2006) and explain why their analysis differs from these others.  
The authors did not consider this comparison appropriate based on the discussions at the workshop.

6. Page 17:  “A transgene that confers a selective advantage to the wild relative greater than the sum of the selective disadvantages of loci that are genetically linked with the crop transgene locus is likely to introgress if there are no mitigating factors.”  Haygood et al (2004) show that this is not completely true.  If there is recurrent release, as would be a typical commercial setting, neutral genes and some deleterious genes can be driven to fixation.  The analysis in this section is overly simplistic, and should consider the issue more broadly. 
A sentence has been added to the text with a reference to Haygood et al., 2004.  The authors do not see these statements as contradictory.  We say a gene under a selective advantage is likely to introgress; Haygood says a gene under a selective disadvantage may also introgress under particular conditions.
7. Page 17:  The argument beginning in the paragraph “There is a low probability …” is quite weak, and the authors should acknowledge this by stating that the evidence for no gene flow from cultivated cotton to G. mustelinum is weak.  Or they may choose to delete this paragraph.  1. No geneticist would claim absence of gene flow from the analysis of only 6 polymorphic loci.  2. Morphological evidence is poor evidence for and against gene flow.  Teosinte is morphologically distinct from cultivated maize, yet gene flow is high.  If the authors’ argument were correct, they should suggest that the exclusion zones are not necessary.  Their presentation of results points this way and the paper should be logically consistent.  The authors do not provide an argument that consistently resolves their conclusion that gene flow does not occur, and their conclusion that exclusion zones are needed. 
The term "gene flow" was hardly used and modified by the authors for "introgression".  There was a misinterpretation by the referees concerning the number of loci analyzed: “1. No geneticist would claim absence of gene flow from the analysis of only 6 polymorphic loci.” Actually, the analysis was performed on 50 loci, not six. Regarding the sentence “If the authors’ argument were correct, they should suggest that the exclusion zones are not necessary.”  The existence of zones of exclusion in Brazil is a fact that does not follow the will of the authors of the article. Participants at the workshop only conclude that because the natural barriers along the existence of zones of exclusion, the risk of gene flow from GM plants to affect the genetic diversity of wild cotton is low.  The original text allowed for misinterpretation and has been modified to make these concepts clear.  As suggested, the part of the text that considers morphological data as evidence of lack of introgression has been removed.

8. Page 19:  The authors discuss NTA assessment for Brazil in a vacuum.  They should cite and contrast the work in 5 chapters of Hilbeck et al. (2006), which also addresses NTO assessment, with their own. 
The text has been revised to include reference to Hilbeck et al., 2006.
9. Page 19:  What species were considered by the authors? 
The selection by the authors was very general and the aim was not to select or propose a species.
10. Page 19: “the group considered that the risks to NTAs are acceptable and significantly lower than the risk of the alternative technology.”  Without a definition of harm and standards defining “acceptable” and “significant”, this statement is meaningless.  There should be an argument connecting these three definitions (which must be specified somewhere in the paper) to this conclusion.  Otherwise the sentence should be deleted.
The text has been revised to eliminate acceptable and significant.

11. Page 19: “if the expected environmental exposure is much lower (>10x) than the concentration tested the risk can be characterized as negligible”  References to the literature that establishes the effectiveness of such safety factors as scientific fact should be provided.  There are many papers that claim that 10x is a good safety factor or that 10x has been used as a safety factor in risk assessment, but such claims are not appropriate scientific evidence, and usage is not a scientific justification. 
The text has been revised to address this issue.

12. Page 22.  References should be provided for the many statements of fact.  Some are listed here “very few plants can grow outside the cultivated area” “sugarcane requires very specific conditions to flower”(and what are those conditions) “There are no known wild relatives of sugarcane in Brazil”  If publications cannot be found, then personal communication should be cited. 
The text has been revised to add appropriate references.

13. Page 23: “However, the group recognized that, based on available information, Cry2A has no activity on Hymenoptera at expected environmental concentrations.  It seemed reasonable to conclude negligible risk based on the specificity of the Cry2A protein.”  Did the group consider how ants could be affected not through direct toxicity?  If so, the authors should report their findings.  If not, the authors should cite alternative considerations regarding indirect and knock-on effects (e.g., NRC 2002) and explain why they did not. 
The text has been revised to address this comment.
 
