ANNEX 1.CA-C/ES/01/01

Competent Authority of Austria

Ref: Objection(s) to the placing on the market of 1507 maize under Part C of Directive 2001/18/EC (Notification No C/ES/01/01)

Please find enclosed a detailed response containing additional information concerning Notification C/ES/01/01 for placing on the market of 1507 maize under Directive 2001/18/EC.  

We hope that this additional information together with the recent publication of the regulation on genetically modified food and feed, as well as regulation on traceability and labelling (Regulations (EC) No 1829/2003 and 1830/2003, respectively) will enable a positive resolution of the objections presented by the Competent Authority of Austria.

1.1. Intended use

The safety assessment of 1507 maize focuses on the genetic modification introduced in 1507 maize per se and maize biology.  It is also based on a long history of familiarity with traditional breeding methods used to incorporate the genetic modification present in 1507 maize into appropriate inbred and hybrid maize lines, in the same way as breeding any other traits into hybrids of non-GM maize.

In accordance with the OECD guidance for the designation of a unique identifier for transgenic plants (ENV/JM/MONO(2002)7), the unique identification code assigned to 1507 maize is DAS-Ø15Ø7-1.  This unique identifier code will also apply to 1507 maize hybrids obtained by traditional breeding methods.

1.2. Molecular characterization

Detailed DNA sequence analysis of the 5’ and 3’ border regions flanking the 1507 maize insert has unequivocally shown the number, size and structure of all non-functional fragments with homology to cry1F or pat genes and has confirmed the absence of any promoter-like genetic elements in such border regions.  The results obtained from the DNA sequence analysis of 1507 maize have been summarized in Table 1.AT below.

1.3. Assessment of potential allergenic and toxic effects

Experimental tests with the GMO itself

As described in this notification, a thirteen-week (90-day) oral toxicity feeding study in rats has been carried out with 1507 maize grain in order to further confirm the safety of 1507 maize grain.  For ease of reference a summary of the study design, protocols, results and conclusions obtained has been included below.    

As shown in Table 2.AT, the study involved a total of 10 groups of 12 young rats each, which were fed with diets containing 33% or 11% grain from 1507 maize, non-GM maize with comparable genetic background (33P66 maize) or from commercial non-GM maize (33J56 maize) for approximately 90 days.  All diets contained a total of 33% maize grain.  Diets formulated with 11% of GM or near isogenic non-GM maize (groups VII – X) also contained 22% commercial hybrid maize (33J56) for a final concentration of 33% maize.  

Body weights, food consumption, food efficiency and clinical signs were evaluated weekly.  Neurobehavioural and ophthalmological evaluations were carried out at the start and near the end of the study.  Clinical, gross and microscopic pathological evaluations were also conducted at the end of the study. 

No biologically significant, diet-related differences were observed in mean body weight, body weight gain, or food efficiency.  Statistically significantly higher food consumption was observed in male rats fed with a diet containing 33% grain from 1507 maize compared to male rats fed with a diet containing 33% grain from 33P66 maize (non-GM maize with a comparable genetic background).  However, no statistically significant differences were observed between the male rats fed with a diet containing 33% grain from 1507 maize compared to male rats fed with a diet containing 33% grain from commercial non-GM maize (33J56 maize).  In addition, the observed differences were very small in absolute terms and no differences in food consumption were observed among the groups of female rats fed with any of the diets.  The differences observed between male rats fed with a diet containing 33% grain from 1507 maize compared to male rats fed with a diet containing 33% grain from 33P66 maize were not considered toxicologically significant as there were no meaningful differences between these groups in either body weight, body weight gain or food efficiency.

The results also confirm that no toxicologically significant diet-related differences were observed among the groups fed with any of the different diets with respect to clinical signs of toxicity, ophthalmological observations, neurobehavioral assessments, clinical pathology (hematology, clinical chemistry, coagulation, or urinalysis parameters), organ weights, and gross or microscopic pathology.

In conclusion, exposure of male and female rats to diets containing grain from 1507 maize produced no toxicologically significant differences, compared to rats fed diets containing grain from non-GM maize with comparable genetic background or grain from commercial non-GM maize.

Equivalence of microbial and maize expressed CRY1F protein

The equivalence of microbially-derived and maize expressed CRY1F protein was established on the basis of the results obtained from detailed comparisons which confirmed that the structure and activity of microbially-derived and maize expressed CRY1F protein were comparable.  In particular, amino acid sequence, molecular weight, immunoreactivity, lack of glycosylation, biological activity, and peptide fingerprint by MALDI-TOF MS were found to be comparable between microbially-derived CRY1F protein used in toxicological tests and maize expressed CRY1F protein.  In any case, small differences in length at the ends of truncated and active CRY proteins do not alter their biological activity.  In fact, many CRY proteins must be processed by insect gut proteases to become activated, such as CRY1A, which is clipped off at its C-terminus in a series of steps, resulting in the production of a range of active forms of the CRY protein with molecular weights varying from 55- to 65-kDa.

Allergenicity assessment

The CRY1F and PAT proteins do not have the characteristics of known allergens.  The most important factor to consider in assessing allergenic potential is whether the source of the gene being introduced into plants is known to be allergenic.  Neither Bacillus thuringiensis (the source of the cry1F gene) nor Streptomyces viridochromogenes (the source of the pat gene) have a history of causing allergy even though both donor organisms are common soil bacteria.  It is also important to recognize that after more than 30 years of commercial use, there have been no substantiated reports of allergenicity to B. thuringiensis, including occupational allergy associated with manufacture of products containing B. thuringiensis .

In addition, the CRY1F and PAT proteins do not share any significant amino acid sequence homology with known protein allergens, they are readily degradable in simulated digestive juice, they are not glycosylated, and loose immunoreactivity and biological activity after heat processing.  

Furthermore, detailed DNA sequence analysis of the 1507 maize insert has confirmed the absence of any functional open reading frames in the 5’ and 3’ border regions flanking the 1507 maize insert. 

1.4. Insect resistance plan

As discussed in Section 5 of this notification C/ES/01/01, an Insect Resistance Management (IRM) plan will be implemented to detect resistance in target pest populations in order to ensure that cultivation of 1507 maize poses negligible risk and to maintain the efficacy of the CRY1F protein in 1507 maize.  

The IRM plan is comprised of four elements: i) maintaining an adequate level of non-Bt maize refuge in the vicinity of 1507 maize to support a sufficient local population of susceptible target pests; ii) monitoring for any potential development of resistance; iii) remedial action plan in case of any confirmed development of resistance; and, iv) program of grower education for greater awareness of 1507 maize cultivation and proper stewardship.

In addition, market introduction of 1507 maize seed in the EU will be a gradual process in terms of planted area and number of regions and/or countries planting 1507 maize seed products.  As a result, the extent and intensity of resistance monitoring will be a function of the extent of 1507 maize adoption and the intensity of target pest infestation.  Geographically referenced measures of adoption will be performed as necessary in order to increase the efficiency of the resistance monitoring program and to determine the sampling efforts.

In case unexpected damage to 1507 maize occurs, target pest insects will be collected and tested in a laboratory in order to confirm insect resistance development.  If insect resistance to CRY1F protein expressed in 1507 maize is confirmed, a remedial action plan will be finalised, involving the notifier and others concerned with the cultivation of 1507 maize in collaboration with the pertinent Competent Authority.

The key components of the remedial action plan are likely to include: 

· Informing customers and extension agent in the affected areas of confirmed resistance.

· Increasing monitoring in affected areas.

· Implementing alternative means to reduce or control target pest populations in affected areas.

· Modifying and amending the IRM strategy accordingly.

· If the above measures are not efficient, then cessation of sales in the affected and bordering areas may be necessary until an effective local management plan approved by the pertinent Member State has been put in place.

· If interrupted, sale of Bt maize in the affected area will restart when an effective management plan has been implemented.

In conclusion, a complete remedial plan can only be finalised once confirmation of the development of insect resistance is obtained and the relevant and necessary information on the nature and extent of the resistance is available.

1.5. Monitoring plan and general surveillance 

The monitoring plan for the placing on the market of 1507 maize has been updated in order to consider both placing on the market of 1507 maize as imports and as cultivation (Annex 1.AT below, which replaces Section 5 of this Notification C/ES/01/01).  To summarize, in the case of 1507 maize imports, the conclusions of the environmental risk assessment (Section 4 of this Notification C/ES/01/01) have confirmed that there is no anticipated adverse effect (immediate, delayed, direct, or indirect) on human health, animal health or the environment.  Therefore, case-specific monitoring is not applicable in case of 1507 maize imports.  However and in order to safeguard against any unanticipated adverse effects, the notifiers will put in place a general surveillance plan for users of 1507 maize imports, such as animal feed manufacturers, throughout the period of validity of the consent  (Appendix I to Annex 1.AT below).

In the case of cultivation of 1507 maize seed products, the environmental risk assessment has concluded that there is a limited potential for development of resistance to CRY1F protein as expressed in 1507 maize within the target pest population.  Therefore, the notifiers will implement a case-specific monitoring plan consisting of the Insect Resistance Management (IRM) proposal described in Annex 37 to this Notification C/ES/01/01.  In addition, the notifiers will address any adverse effect on human health and the environment that was not anticipated in the e.r.a. in accordance with the general surveillance plan for cultivation of 1507 maize (Appendix II to Annex 1.AT below).  
The focus of this general surveillance plan is on agricultural users of 1507 maize such as growers of 1507 maize seed products.  In addition, following the approval for marketing of 1507 maize and in the framework of general surveillance the notifiers together with relevant experts will develop appropriate protocols for a monitoring study on unanticipated potential effects of 1507 maize on non-target organisms.  The proposed study will take into consideration the latest scientific findings and will likely focus on a series of representative model organisms chosen on the basis of their abundance and biological significance in the agricultural environment.
1.6. Unique identifier

The unique identifier assigned to 1507 maize will also apply to seed products of 1507 maize and it will be indicated on the label and/or accompanying documentation at the time of placing 1507 maize seed products on the EU market.

In any case, the unique identifier for 1507 maize is already publicly available through the OECD biotech product database.

2.1. Co-existence

Maize has no sexually compatible wild or weedy relatives in the EU.  Therefore, the potential transfer of the inserted genetic material would be restricted to other maize grown in culture.  As discussed throughout the notification, the genetic modification in 1507 maize does not introduce any selective advantages to maize plants outside the heavily managed agricultural environments and the genetic modification in 1507 maize does not alter the agronomic characteristics of the plant.  In any case and assuming that a finite transfer of genetic material from 1507 maize to other cultivated maize would occur, we can confirm that such genetic transfer will not cause any harm to the receiving environment.  This conclusion is based on the thorough environmental risk assessment for the placing on the market of 1507 maize carried out in Section 4 of this notification and which has not identified any potential risks to the environment or to human and animal health arising from the genetic modification introduced in 1507 maize.  In particular, the capacity of 1507 maize to spread into the environment is equivalent to that of commercialized non-GM maize hybrids.

The likelihood of transfer of the inserted genetic material depends not only on its dispersal capacity, but also on its ability to remain viable over the time taken to disperse and the likelihood of being in contact with receptive stigmas before locally produced pollen from non-GM plants fertilizes these plants.  As maize pollen is relatively heavy, the potential transfer decreases very rapidly with the distance from 1507 maize and its dispersal capacity is limited.  

2.2. Information on the expression of the insert CRY1F – protein level

Protein expression on different tissues of 1507 maize plants is now given in relation to weight, rather than in relation to total extractable protein, see Tables 3.AT and 4AT below. In order to remove some of the variation expected in fresh weight measurements due to variability of water content across plant tissues of individual plants, protein expression is given in relation to dry weight.  

As shown in Tables 3.AT and 4.AT, calculation of the CRY1F protein expression levels in relation to dry weight removes much of the variation observed between whole plant and individual plant tissues.  However, we can expect some differences in CRY1F protein expression levels due to the different processing of samples consisting of whole plants as these are more heterogeneous and involves more laborious steps.  
2.3. Environmental risk assessment

Use of isolated protein in toxicity studies

The use of microbially-derived CRY1F protein in a range of toxicity studies was necessary because it was not possible to derive adequate CRY1F protein from 1507 maize biological material.  This decision however, was based on a range of studies that confirmed the biochemical and biological equivalence between microbially-derived CRY1F protein produced in Pseudomonas fluorescens and maize expressed CRY1F protein.  

As detailed throughout the notification, the safety assessment for 1507 maize has been carried out in a stepwise manner, based on laboratory studies, results from field trials across the world, and thorough evaluation of the relevant safety information.  The conclusion that expression of CRY1F and PAT proteins in 1507 maize is safe to non-target organisms is based on the complete body of evidence presented in the notification.

In particular, the specificity of the biological activity of CRY1F protein has been thoroughly assessed and confirmed by the absence of toxicity of CRY1F protein to multiple non-target and beneficial organisms.  In addition, Hellmich et al. (2001) have confirmed that CRY1F protein is relatively non-toxic to larvae of the Monarch butterfly compared to other CRY proteins.  These results provide further evidence for the very high degree of specificity of the biological activity against target lepidopteran pests of CRY1F protein expressed in 1507 maize.  Furthermore for CRY proteins in general and CRY1 proteins in particular, the mechanism and mode of action are very well characterized and the high degree of specificity of their biological activity is well documented.  The absence of specific proteinaceous receptors from the gut of non-target organisms ensures that consumption of CRY1F protein will not result in any significant adverse effects on non-target organisms.  

Similarly, the safety of PAT protein has already been determined in detail during the assessment of glufosinate-ammonium tolerant maize.  The pat gene was originally obtained from Streptomyces viridochromogenes strain Tü494 which has no known toxic or pathogenic potential.  The PAT protein is not toxic and it has high substrate specificity for the active ingredient of glufosinate-ammonium (L-PPT), and such a substrate does not occur within the maize plant or within the animal and human diets. 

In addition, the results obtained from field trials of 1507 maize and non-GM maize of comparable genetic background confirm that the level of non-target organisms and beneficial arthropods in 1507 maize and non-GM maize is comparable.  The field trials have been carried out both outside and inside the EU.  The results from two studies performed at locations that are representative of the European conditions where maize will be commercially grown confirmed the absence of any significant adverse effects from 1507 maize on the population of non-target arthropods (Higgins, 1999; Vernier et al., 2001, Annexes 30 and 36 of this notification C/ES/01/01).

Furthermore, the safety of 1507 maize has been confirmed by the results obtained from toxicological and feeding studies with rats and livestock animals and it is necessary that the significant body of evidence presented in the notification and additional information provided in support of the notification is fully taken into account.  In particular, nutritional equivalence and safety of 1507 maize grain has been confirmed in animal feeding studies carried out with poultry, dairy cows, and a 90-day feeding study with rats.  Also, extensive compositional analyses have confirmed nutritional equivalence between 1507 maize grain and non-GM maize with comparable genetic background.  In addition, thorough and extensive analyses of phenotypic and agronomic characteristics of 1507 maize plants over multiple generations have provided further evidence supporting absence of any unintended adverse effects in 1507 maize.  Taken together, the above lines of evidence confirm absence of any potential harmful effects on non-target organisms arising from consumption of 1507 maize.

Effects on green lacewing larvae

As described in Section 2 of this notification, a dietary toxicity study with green lacewing larvae (Chrysoperla carnea) was carried out with microbially-derived CRY1F protein (Hoxter et al., 1999a; Annex 26 of this notification).  The results obtained showed no toxicity of the CRY1F protein against green lacewing larvae and they also confirmed no effect on green lacewing pupation.  The concentration of CRY1F protein in the diet fed to green lacewing larvae represented up to 30 times the concentration of CRY1F protein present in pollen from 1507 maize.  In fact and due to the absence of any significant adverse effects, the dietary LC50 could not be established and therefore the LC50 value was estimated to be higher than 480 ppm.  

As mentioned above, CRY1F protein expressed in 1507 maize is highly specific against target insect pests.  However, the CRY1F protein is relatively non-toxic to multiple non-target and beneficial organisms (Hellmich et al., 2001).  
In open field scenarios, cultivation of 1507 maize cannot be expected to give rise to any significant toxicity on beneficial non-target organisms caused by tritrophic dietary effects.  This conclusion is based on the characteristics and mode of action of the CRY1F protein which is highly specific against target insect pests and relatively non-toxic to multiple non-target and beneficial organisms.  In fact, any such tritrophic dietary effects would only result in a displacement of the beneficial insects, which would feed on alternate hosts and/or on individuals from neighbouring crops including the refuge area planted with non-GM maize required as part of the Insect Resistance Management plan for the cultivation of 1507 maize.

Persistence of microbially-derived CRY1F protein in soil

As described in Section 2 of this notification, laboratory experiments with  terrestrial organisms such as earthworms (Eisenia foetida) and the soil dwelling invertebrate collembola (Folsomia candida) have been carried out in order to confirm the absence of any significant toxicity of CRY1F protein.  Taking into account that the concentration of CRY1F protein in senescent 1507 maize plants is very low, purified microbially-derived CRY1F protein was added in relatively very high amounts to the soil and diet samples used in these studies.  As result, a concentration of CRY1F protein in soil equivalent to about 100 times the incorporation of senescent 1507 maize plants into the top 15 cm of soil (at a rate of 62000 plants per hectare), was used in the tests with earthworms.  The results confirmed that there are no toxic effects on the earthworm at such relatively very high soil concentration of CRY1F protein.  In fact, the LC50 could not be established other than estimated to be higher than 1.7 mg of CRY1F protein per kg dry soil (Hoxter et al., 1999d; Annex 29 of this notification).

In addition, the diet used in the laboratory study to determine the chronic effects of CRY1F protein on survival and reproduction of the soil dwelling invertebrate collembola was prepared with final concentrations of microbially-derived CRY1F protein that represent estimated exposure rates that were 1560-, 388- and 79-fold higher than those that would be found in the field.  The results indicated that after feeding on these diets for 28 days, there was no mortality and no reduction in the number of progeny as compared to the controls (Halliday, 1998a).  

In any case, the cry1F and pat genes are naturally ubiquitous in the soil environment and expression of CRY1F and PAT proteins in 1507 maize will not alter the natural interactions of maize plants with the abiotic environment as confirmed by the very limited persistence of the microbially-derived CRY1F protein in the soil environment (DT50 = 3.13 days; Halliday, 1998b; Annex 32 of this notification) and as further confirmed by the absence of any significant adverse effects on soil organisms such as earthworms and collembola.  

In conclusion, cultivation of 1507 maize will not give rise to any significant adverse effects on the abiotic environment and it will not cause any significant adverse effects on the biogeochemical cycles.
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Table 1.AT:  Summary of the sequence homology of the 5’ and 3’ border regions flanking the 1507 maize insert

	Region
	Location in 1507 insert 
	Size (bp)
	% Identity
	Homologue
	Location in homologous sequence
	Description

	1
	1-669
	669
	N/A1
	N/A
	N/A
	No known homology 

	2
	670-869
	200
	90.5
	AF123535
	52432-52632 (complement)
	Undescribed maize genomic sequence

	3
	870-1681
	812
	89.4
	AF050439
	1-801
	Fragment of maize Huck-1 retrotransposon  5’ LTR2

	
	
	
	86.6
	AF050438
	1-797
	Fragment of maize Huck-1 retrotransposon 3’ LTR

	4
	1682-2016
	335
	100.0
	PHI8999A
	3149-3483
	Fragment of cry1F gene 

	5
	2017-2337
	321
	100.0
	X86563
	29429-29749
	Fragment of maize chloroplast rpoC2 gene (RNA polymerase beta-2 subunit)

	6
	2338-2354
	17
	100.0
	X86563
	97643-97659
	Fragment of maize chloroplast trnI gene (tRNA-Ile)

	
	
	
	82.4
	PHI8999A
	182-197
	Fragment of maize ubiZM1(2) promoter

	7a
	2358-2558
	201
	100.0
	PHI8999A
	5320-5475
	Fragment of pat gene

	7b
	2559-2696
	138
	99
	PHI8999A
	5336-5518

(complement)
	Fragment of pat gene 

	7c
	2697-2711
	15
	100.0
	PHI8999A
	2544-2558

(complement)
	Fragment of cry1F gene 

	8
	2712-2829
	118
	100.0
	PHI8999A
	36-153
	Fragment of polylinker region (bases 36-80) and ubiZM1(2) promoter (bases 81-153)

	9
	2830-9015
	6186
	100.0
	PHI8999A
	11 – 6196
	Full-length insert  of PHI8999A 

	10
	9016-9565
	550
	100.0
	PHI8999A
	3906-4456

(complement)
	Inverted ORF25PolyA terminator and upstream polylinker sequence

	11
	9566-9693
	128
	100.0
	NC_001666
	121851-121978 (complement)

&

100759-100886
	Fragment of maize chloroplast rps12 rRNA (23S ribosomal RNA)

	12
	9696-10087
	392
	99
	NC_001666
	17091-17483

(complement)
	Fragment of maize chloroplast genome

	13
	10088-10275
	188
	99
	PHI8999A
	5333-5520

(complement)
	Fragment of pat gene

	14
	10278-10358
	81
	100
	NC_001666
	137122-137202

(complement)
	Fragment of maize chloroplast “ORF241” – hypothetical protein gene 

	15
	10359-11361
	1003
	N/A1
	N/A
	N/A
	No known homology 


 1_ N/A; not applicable

 2_ LTR; long terminal repeat

Table 2.AT:  Groups of rats involved in the 90-day oral toxicity study together with the diets fed to each of those groups

	Group
	Number/Group
	

	Male
	Female
	Male
	Female
	Diet Concentrationsa

	I
	II
	12
	12
	33% GM maize (33% 1507 maize)

	III
	IV
	12
	12
	33% near isogenic maize (33% 33P66)

	V
	VI
	12
	12
	33% commercial maize (33% 33J56)

	VII
	VIII
	12
	12
	11% GM maize (11% 1507 maize)b

	IX
	X
	12
	12
	11% near isogenic maize (11% 33P66)b

	a
Weight of test maize/Total diet weight.

b
These diets also contain 22% 33J56.


	Table 3.AT: Summary of CRY1F protein levels (in ng/mg tissue dry weight) in tissue collected from 1507 maize from field trials in Chile in 1998-1999


	Tissue (growth stage)
	Average 

ng CRY1F/mg tissue dry weight
	Standard deviation
	Minimum
	Maximum

	Leaf (V9)
	3.82
	1.89
	0.94
	6.68

	Pollen (R1)
	17.5
	1.54
	14.3
	20.4

	Stalk (R1)
	6.27
	1.02
	4.40
	8.61

	Whole plant (R4)
	1.80
	0.70
	1.15
	2.69

	Grain                       
	2.19
	0.42
	1.60
	3.09

	Whole plant (senescent)
	2.27
	0.35
	1.76
	2.56

	
	
	
	
	

	Dry weight values = (ng CRY1F/mg TEP) * TEP (mg/ml) * extraction volume (ml) / tissue dry weight (mg)

	
	
	
	
	


	Table 4.AT: Summary of CRY1F protein levels (in ng/mg tissue dry weight) in tissue collected from 1507 maize from field trials in France and Italy in 1999


	
	

	Tissue (growth stage)
	Average 

ng CRY1F/mg tissue dry weight
	Standard deviation
	Minimum
	Maximum
	
	

	Leaf (V9)
	7.24
	2.10
	4.54
	12.6
	
	

	Whole plant (V9)
	4.12
	2.05
	2.06
	6.87
	
	

	Pollen (R1)
	20.0
	2.7
	14.2
	29.3
	
	

	Stalk (R1)
	4.14
	1.00
	2.81
	6.41
	
	

	Whole plant (R1)
	1.94
	0.48
	1.44
	2.57
	
	

	Whole plant (R4)     

  leaf painted
	1.96
	1.11
	1.05
	3.58
	
	

	Whole plant (R4) 

Sprayed
	2.09
	0.88
	1.08
	2.69
	
	

	Grain             

leaf painted
	2.16
	0.48
	1.19
	3.06
	
	

	Grain         

sprayed
	2.06
	0.41
	1.32
	2.70
	
	

	Whole plant (senescent)
	1.30
	0.42
	1.00
	1.92
	
	

	
	
	
	
	
	
	

	Dry weight values = (ng CRY1F/mg TEP) * TEP (mg/ml) * extraction volume (ml) / tissue dry weight (mg)
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