ANNEX 4.CA-C/ES/01/01

Competent Authority of France

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 France.

1.- Safety of glufosinate-ammonium herbicide

As requested, we would like to provide further clarification on the agronomic conditions during the production of 1507 maize grain used in the toxicity and nutritional studies.  The grain was obtained from 1507 maize plants that had not been treated with glufosinate-ammonium herbicide.  This was based on the absence of any significant differences in composition between grain obtained from 1507 maize plants treated or not treated with glufosinate-ammonium herbicide (Annex 1 of notification C/ES/01/01).

In addition and as mentioned in Point 41. of the notification, the safety of glufosinate-ammonium tolerant maize has been determined comprehensively by regulatory authorities throughout the world. Similarly, the safety of glufosinate-ammonium herbicide has also been thoroughly assessed and confirmed by the OECD (OECD, 2002; see Annex 1.FR attached to this response for further information).  Based on these safety evaluations, the established tolerance by the USA (US EPA, 40CFR 180.473) for glufosinate-ammonium residues in grain from genetically modified maize tolerant to glufosinate-ammonium is 0.2 ppm (Annex 2.FR).
Furthermore, a study of the residues of glufosinate-ammonium and its metabolites has been carried out with 1507 maize in the USA in 2000.  The results obtained confirmed that the concentration of glufosinate-ammonium residues in grain from 1507 maize plants treated with glufosinate-ammonium herbicide was not detectable in most of the samples analyzed and that when residues were detectable these were below 0.06 ppm (Annex 3.FR).

2.- Extrapolation from grain to whole plant

As detailed throughout notification C/ES/01/01, the safety assessment for 1507 maize has been carried out in a stepwise manner, based on laboratory studies, previous field trials in the EU under Part B of Directive 90/220/EEC and similar trials outside the EU, and thorough evaluation of the relevant safety information.  The conclusion that expression of CRY1F and PAT proteins in grain and forage of 1507 maize is safe has been based on the complete body of evidence presented in the notification.

In domestic ruminants, dietary protein is extensively converted (<92 %) to ammonia (NH3) through the proteolytic and deamination activities of protozoa and bacteria resident in the rumen.  Ammonia is either absorbed directly from the rumen, converted to protozoal or bacterial protein (microbial protein) or transported to the omasum.  Microbial and dietary protein undergoes proteolysis in the abomasum after leaving the omasum.  The abomasum is physiologically equivalent to the monogastric stomach; important features include a large surface area and continuous secretion of gastric juice.  Digesta entering the abomasum is of low dry matter content and particle size; physical characteristics that support proteolysis.  Previous studies have shown that the CRY1F  and PAT proteins are rapidly degraded in in vitro simulated gastric fluid experiments (<15 seconds).

In addition, further evidence on the safety of 1507 maize forage and grain was obtained from a ruminant dairy study (Faust et al., 2002).  Cows were fed a complete ration containing 1507 maize silage and grain.  The results obtained confirmed that there were no differences in animal DM intake, digestibility and rate of passage, feed efficiency, performance and health.  The full report has been submitted as part of Notification C/NL/00/10 (Annex 9.D of notification C/NL/00/10).

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.  In addition, the biochemical characteristics of the CRY1F protein, such as rapid digestibility in simulated gastric fluid and heat lability, together with the relatively low level of expression in grain from 1507 maize ensures the safety of CRY1F protein expressed in grain and forage from 1507 maize to livestock animals.

Similarly, the safety of PAT protein has already been determined in detail during the assessment of glufosinate-ammonium tolerant maize (OECD, 1999; Annex 6 of this notification).  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 to the active ingredient of glufosinate-ammonium (L-PPT), which does not occur within the maize plant or within the animal and human diets. 

In summary, the safety of 1507 maize has been confirmed by the results obtained from toxicological and feeding studies with rats and livestock animals together with the significant body of evidence presented in this notification.  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, together with results from extensive compositional analysis confirming nutritional equivalence between grain and forage from 1507 maize and from non-GM maize with comparable genetic background.  In addition, thorough and extensive analysis 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 the safety of forage obtained from 1507 maize.

3.- Sequence of the entire insert

As requested, the sequence of the entire 1507 maize insert has been attached as Annex 4.FR.

4.- In silico comparison between microbially-derived and maize expressed CRY1F protein

We would like to provide further clarification on the structure of the CRY1F protein used in the toxicological studies.  The protein identified as CRY1F MR872 was produced in Pseudomomas fluorescens.  However, CRY1F MR872 protein was not immediately used in the toxicological tests and was first subjected to further processing and purification steps in the laboratory in order to remove the C-terminal domain (residues 613 to 1174).  Thus, CRY1F MR872 protein produced in P. fluorescens was treated with bovine trypsin to remove the C-terminal domain, as described on Appendix C to Annex 25 of this notification C/ES/01/01.  For ease of reference, a copy of this Appendix C has been attached as Annex 5.FR below.  The truncated microbially-derived CRY1F MR872 protein obtained was then purified and characterized in detail prior to being used in the toxicological studies.  

For further clarification, the amino acid sequence of the truncated microbially-derived CRY1F protein used in the toxicological studies and the amino acid sequence of the CRY1F protein expressed in 1507 maize have been compared in Figure 1.FR below.  

In summary, as a result of the treatment with bovine trypsin prior to the purification of microbially-derived CRY1F protein, the actual difference in length between microbially-derived CRY1F protein used in the toxicological studies and maize expressed CRY1F protein consists of only seven amino acids (606Ala-Glu-Tyr-Asp-Leu-Glu-Arg612).  These extra seven amino acids are present at the C-terminal end of microbially-derived CRY1F protein used in the toxicological studies.  However, there is sufficient evidence confirming that such small number of residues at the C-terminal end have not caused any significant conformational changes in microbially-derived CRY1F protein used in the toxicological studies.  

In particular, the results obtained from matrix assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF MS) analysis have confirmed the equivalence between microbially-derived and maize expressed CRY1F protein (Annex 17 of this notification C/ES/01/01).  The molecular weight analysis by MALDI-TOF MS of the peptides obtained following denaturation and trypsinolysis of microbially-derived and maize expressed CRY1F proteins shows comparable peptide mass fingerprints, which strongly substantiates the equivalence between microbially-derived CRY1F protein and CRY1F protein expressed in 1507 maize.  For ease of reference, the results obtained have been reproduced below (Table 1.FR).  

In addition, Western blot analysis, SDS-PAGE gel analysis and an analysis of post-translational glycosylation of microbially-derived CRY1F protein and CRY1F protein expressed in 1507 maize have been carried out.  The results obtained from these analyses further substantiate the equivalence of microbially-derived CRY1F protein and CRY1F protein expressed in 1507 maize with regard to immunological characteristics, molecular weight and lack of post-translational glycosylation.  For ease of reference, the results obtained have been reproduced below (Figure 2.FR, Panel A to C).  

5.- Digestibility of CRY1F protein in simulated intestinal fluid

In vitro digestibility studies in a simulated intestinal fluid (SIF) model of microbially-derived CRY1F protein, including known allergen and non-allergen proteins, have been carried out (Korjagin and Ernest, 2000; see Annex 6.FR below).  Digestibility in SIF of CRY1F protein, of the non-allergenic protein acid phophatase and of the allergenic proteins ovalbumin and β-lactoglobulin were compared.  The results show that CRY1F protein, the non-allergenic protein acid phosphatase and the allergenic protein ovalbumin remained undigested for the duration of the test (120 minutes), while the allergenic protein β-lactoglobulin was digested after 1 minute in SIF. 

The conclusions drawn from these results are: 

i) the in vitro digestibility studies in a SIF model are apparently unable to discriminate between known non-allergen and allergen proteins using stability to proteolysis in SIF as an experimental endpoint; 

ii) the CRY1F protein remained undigested in the alkaline pH of the SIF model.  This was expected, based on the characteristics and function of CRY1F protein which is processed to a protease-resistant active core by the alkaline pH and enzymatic conditions of the insect mid-gut; and, 

iii) the CRY1F protein shares comparable proteolytic characteristics in a SIF model with the non-allergenic protein acid phosphatase used as control and with other non-allergen CRY proteins such as CRY1A(b) and CRY3A.

In summary, the in vitro digestibility studies in a SIF model are unable to discriminate between known non-allergen and allergen proteins using stability to proteolysis in SIF as an experimental endpoint and we conclude that these studies are not relevant to unequivocally assess the potential allergenicity of a protein.  

Therefore, based on the evidence presented throughout the notification, we conclude that the cry1F gene introduced into 1507 maize does not encode for a known allergen and the CRY1F protein expressed in 1507 maize does not share any immunologically significant amino acid sequences with known allergens.  This, together with the history of absence of allergenicity of Bacillus thuringiensis sbsp. aizawai; the rapid degradation of CRY1F protein in simulated gastric fluids; the relatively low level of expression of CRY1F protein in grain from 1507 maize; the lack of glycosylation of maize expressed CRY1F protein; and, the thermolability of the CRY1F protein, confirms that expression of CRY1F protein in 1507 maize does not constitute any significant allergenic hazard.
6.- Environmental risk assessment 

The purpose of Annex 33 (Lefko, 2002) was to measure the abundance of beneficial arthropods at two field locations where 1507 maize and non-GM maize with comparable genetic background were grown. The field trials were small plot experiments intended for agronomic evaluation, thus, its experimental design precludes any statistical comparison of arthropod density between non-GM control and 1507 maize.  Please note that two additional studies, performed at locations that are representative of the European conditions where maize will be commercially grown, showed no adverse effects of 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).

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.  The notifiers will also encourage growers and technical networks involved in agricultural observation programmes to report any observed adverse effects on non-target arthropod populations.
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 7.FR 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 7.FR 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 7.FR 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.
Figure 1.FR: Comparison of the amino acid sequences of trypsin-treated microbially-derived CRY1F protein (MR872) used in the toxicological tests and of CRY1F protein expressed in 1507 maize (CRY1Fsyn). As explained in the text, both proteins have been truncated and are very similar in length, size and sequence. The position of trypsin cleavage at the N- and C-terminal ends of trypsin-treated microbially-derived CRY1F protein used in the toxicological tests is marked with a (. The stop codon of CRY1F protein expressed in 1507 maize is marked with an *.
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Figure 2.FR: SDS-PAGE and Western blot analysis of microbially-derived CRY1F protein and CRY1F protein expressed in 1507 maize  
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Panel A: Western Blot detected with rabbit anti-Cry1F polyclonal antibody.

Panel B: SDS-PAGE, 4-20% gradient gel, Coomassie brilliant blue stained.

Panel C: SDS-PAGE, 4-20% gradient gel, GelCode glycoprotein stained

Lane 1: Pre-stained molecular weight markers (Pierce Chemical, BlueRanger)

Lane 2: Soybean Trypsin Inhibitor (MW: 20.1 kDa), 1.25 g/lane

Lane 3: Horseradish Peroxidase (MW: 44 kDa), 1.25 g/lane

Lane 4: P. fluorescens MR872 derived Cry1F, 0.14 g/lane

Lane 5: Maize derived, IAC purified Cry1F (Fraction 10)

Lane 6: Maize derived, IAC purified Cry1F (Fraction 11)

*Arrow Denotes Cry1F protein 

Table 1.FR:  Tryptic peptide mass data (m/z [M+H]+) of microbially-derived CRY1F protein and CRY1F protein expressed in 1507 maize obtained by MALDI-TOF MS 

	Full Length Cry1Fsynpro residue #
	Theoretical mass (m/z)
	P. fluorescens trypsinolised Cry1F

[M+H]
	1507 Maize Cry1F 

[M+H]

	32-42
	1227.72
	1227.70
	1227.68

	100-113
	1612.81
	1612.81
	1612.79

	114-125
	1441.67
	1441.66
	1441.65

	172-193
	2434.15
	2434.21
	2434.16

	194-200
	878.55
	878.51
	878.50

	204-217
	1675.79
	1675.75
	1675.75

	252-263
	1394.72
	1394.69
	1394.68

	264-286
	2509.21
	2509.24
	2509.19

	312-324
	1413.71
	1413.70
	1413.68

	358-366
	1033.56
	1033.52
	1033.52

	367-379
	1386.71
	1386.70
	1386.69

	380-392
	1416.68
	1416.67
	1416.67

	431-442
	1376.62
	1376.62
	1376.59

	452-463
	1301.63
	1301.60
	1301.58

	464-471
	911.58
	911.53
	911.52

	472-483
	1269.68
	1269.66
	1269.65

	484-494
	1089.56
	1089.53
	1089.52

	522-529
	925.46
	NDb
	925.43

	530-538
	1007.54
	1007.51
	1007.50

	539-546
	924.48
	924.44
	924.43


Note: 

a
Two digit decimals were used for mass data in this table although raw data obtained from the MALDI-TOF-MS spectrometer were shown in 4 digit decimals.  A peptide was considered a match if its m/z is within m/z 0.1 error range of its theoretical m/z.  

b
ND: not detected.
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ANNEX 2.FR

US EPA Federal Register

40 CFR - CHAPTER I - PART 180
§ 180.473 Glufosinate ammonium; tolerances for residues
40 CFR - CHAPTER I - PART 180

View Part

<http://frwebgate.access.gpo.gov/cgi-bin/DBSearch.cgi?DBsearchDB=ecfr&DB=3&q 

uery=40000000180&region=BIBSRT&action=view&SUBSET=SUBSET&FROM=1&SIZE=10&ITEM

=1> 

§ 180.473 Glufosinate ammonium; tolerances for residues. 

(a) General. (1) Tolerances are established for residues of the herbicide

glufosinate ammonium (butonoic acid, 2-amino-4-(hydroxymethylphosphinyl)-,

monoammonium salt) and its metabolite, 3-methylphosphinico-propionic acid,

expressed as 2-amino-4-(hydroxmethylphosphinyl) butanoic acid equivalents,

in or on the following food commodities: 

------------------------------------------------------------------------

                                                               Parts per

                          Commodity                             million

------------------------------------------------------------------------

Almond, hulls...............................................        0.50

Apple.......................................................        0.05

Banana......................................................        0.30

Banana, pulp................................................        0.20

Cattle, fat.................................................        0.05

Cattle, meat................................................        0.05

Cattle, meat byproducts.....................................        0.10

Egg.........................................................        0.05

Goat, fat...................................................        0.05

Goat, meat..................................................        0.05

Goat, meat byproducts.......................................        0.10

Grape.......................................................        0.05

Hog, fat....................................................        0.05

Hog, meat...................................................        0.05

Hog, meat byproducts........................................        0.10

Horse, fat..................................................        0.05

Horse, meat.................................................        0.05

Horse, meat byproducts......................................        0.10

Milk........................................................        0.02

Nut, tree, group............................................        0.10

Potato......................................................        0.80

Potato, chips...............................................        1.60

Potato granules and flakes..................................        2.00

Poultry, fat................................................        0.05

Poultry, meat...............................................        0.05

Poultry, meat byproducts....................................        0.10

Sheep, fat..................................................        0.05

Sheep, meat.................................................        0.05

Sheep, meat byproducts......................................        0.10

------------------------------------------------------------------------

(2) Tolerances are established for the combined residues of glufosinate

ammonium (butanoic acid, 2-ammino-4-(hydroxymethylphosphinyl)-monoammonium

salt) and its metabolites, 2-acetamido-4-methylphosphinico-butanoic acid and

3-methylphosphinico-propionic acid, expressed as

2-amino-4-(hydroxymethylphosphinyl) butanoic acid equivalents, in or on the

following food commodities derived from transgenic canola, transgenic field

corn, transgenic soybean and transgenic sugar beet that are tolerant to the

herbicide glufosinate ammonium as follows: 

------------------------------------------------------------------------

                                                               Parts per

                          Commodity                             million

------------------------------------------------------------------------

Aspirated grain fractions...................................       25.0

Beet, sugar, molasses.......................................        5.0

Beet, sugar, roots..........................................        0.9

Beet, sugar, tops (leaves)..................................        1.5

Canola, meal................................................        1.1

Canola, seed................................................        0.4

Corn, field, forage.........................................        4.0

Corn, field, grain..........................................        0.2

Corn, field, stover.........................................        6.0

Soybean, hulls..............................................        5.0

Soybean.....................................................        2.0

------------------------------------------------------------------------

(b) Section 18 emergency exemptions. [Reserved] 

(c) Tolerances with regional restrictions. [Reserved] 

(d) Indirect or inadvertent residues. [Reserved] 

[64 FR 60120, Nov. 4, 1999, as amended at 64 FR 72287, Dec. 27, 1999; 65 FR

17179, Mar. 31, 2000]
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