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Summary

The Ames Test, a mutagenic assay in procaryotic cells of Salmonelia typhimurium, was carried out with
the test substance GLYPHOSATE TECHNICAL in order to study its possible genetic effect on the
strains TA 97a, TA 98, TA 100, TA 102 and TA 1535. The test was conducted with and without
metabolic activator. The test substance was tested at five concentrations: 0.001, 0.01, 0.1, 0.5 and 1.0
mg plate’. The positive controls produced the expected increases in the number of revertants. The
negative control presented a number of spontaneous revertants within the reversion rate for each strain.
The test substance GLYPHOSATE TECHNICAL did not produce an increase in the number of
revertants in the systems with and without metabolic activator, at any of the studied strains and
concentrations when compared with the number of spontaneous revertants of control cultures treated
with solvent (DMSO). These resulls indicate that, under the test conditions, the test substance
GLYPHOSATE TECHNICAL did not exhibit mutagenic activity in the strains of Salmoneiia typhimurium.

Summary {Portuguese)

O Teste de Ames, um ensaio mutagénico em células procariontes de Salmonella typhimurium, foi
conduzido com a substancia teste GLYPHOSATE TECHNICAL visando estudar possivel efeito
mutagénico nas cepas TA 97a, TA 98, TA 100, TA 102 e TA 1535, O teste foi realizado com e sem
ativagéo metabdlica. A substancia teste foi testada em cinco concentragbes: 0,001; 0,01; 0,1, 05 e 1,0
mg placa”. Os controles positivos apresentaram os aumentos esperados nos nimeros de revertentes.
G controle negativo manteve o numero de revertentes espontaneos dentro da taxa de reverséo para
cada uma das cepas. A substancia teste GLYPHOSATE TECHNICAL ndo produziu um aumento no
numero de revertentes nos ensaios com e sem ativador metabdlico, em nenhuma das cepas e
concentractes estudadas quando comparadas ao ndmero de revertentes espontaneos das culturas
padrao tratadas com o solvente (DMSO). Esses resultados indicam que, nas condi¢bes do ensaio, a
substancia teste GLYPHOSATE TECHNICAL nao apresentou potencial de atividade mutagénica nas
cepas de Salmonelia typhimurium.
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4, Definitions

41, rfamutation
The rfa mutation induces alterations in the lipopolysaccharide barrier of the bacterial cellular
membrane, resulting in a greater permeability to large molecules.

4.2,  uvrBmutation
The uvrB mutation caused by deletion of a gene responsible for the excision repair system,
that prevents the repair of some DNA damages, consequently making the cell more sensible
to mutagenic agents; for technical reasons, this mutation extended throught the biotin gene,
determining also a requirement to this vitamin as growing factor.

4.3. Mutations by base pair substitutions
The mutations by base pair substitutions are mutations due o mutagens which cause
nucleotide changes, by change or substitution, in the DNA molecule. In the reversion assay
this change could occur at the site of the original mutation or at a second site in the
chromosome.

4.4. Frameshift mutations
The frameshift mutations are mutations that occur due to the action of mutagens which cause
addition or deletion of single or multiple base pairs in the DNA molecule,

4.5. Plasmid pKiHol
The plasmid pKM101 is a plasmid that has a gene for ampicillin resistance, responsible for
enhancing an error prone DNA repair sysiem, making the bacteria more sensitive to
mutagens.

4.6. Plasmid pAQ1
The plasmid pAQ1 is a multicopy plasmid that has a gene for tetracycline resistance.

4.7. his
Strain auxotrophic for histidine.

48. $9

Megabeiic system activation for promutagens or indirect mutagens.
49 Ap

Strain ampicillin resistance.
4.10. Tt"

Strain tetragycline resistance.

8. Objective

The aim of the assay is to evaluate the potentiai of GLYPHOSATE TECHNICAL for inducing
mutations in the genome of the Salmonella typhimurium strains by measuring his” to his” reversion,
with and without a system of metabolic activation.

8. Material and methods

6.1. Reagents

Reagent CAS number Batch number Brand
Acetonitrile 75-05-8 706204 Tedia
Agar technical - 7198746 Difco
Ampicillin (CygH 1Nz 048) 69-53-4 106K0484 Sigma
Benzo{a)pyrene 50-32-8 0371748 ALDRICH
Citric acid (CeHgO5. H:0) 5949-29-1 K91368144742 Merck
D{+)-glucose (CqH;206) 492-62-6 K35625437626 Merck
d-Biotin 58-85-5 A0212127001 Acrés
Dimetyl sulfoxide (DMBO) [{CH,), 80 57-68-5 0702579 Vetec

di potassium hydrogen phosphate (K;HPO) 7758-11-4 A755201648 Merck

di-sodium hydrogen phosphate (Na;HPQ,) 75568-79-4 F1327886434 Merck
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Glucose-6-phosphate (CsHyy Na,OsP.H,0) 3671-99-6 017K9162 Sigma
Glyphosate standard solution - 395-135A -
L-histidine (CsMoNzO2.HCL H;0) 7048-02-4 026K0367 Sigma
Magnesium chloride hexahydrate (MgClL. 6H,0) 7791-18-6 AB48033524 Merck
Magnesium sulfate heptahidrate (MgSO.. 10034-99-8 ABY298B6734 Merck
THO)

Methanol - BO8ES4 J.T.Baker
Milli-q water - LFQ1 038/08 -
NADP (nicotinamide adenide dinucleotide 1184-16-3 045K7011 Sigma
phosphate) {Cm Hg;N;QngNa}

Nutrient broth n®2 - 544599 Oxoid
Phosphoric acid - 30391 Quimex
Potassium chioride (KCH 7447-40-7 K35183536544 Merck
Potassium hydrogen phosphate (KH.PO,) - 044830 Vetec
Sodium ammonium hydrogen phosphate 51750-73-3 AB70482729 Merck
fetrahydrate (NaNHHPQ,. 4H,0)

Sodium chioride (NaCly 7647-14-5 K35518404601 Merck
Sodium hydrogen phosphate monohydrate 10048-21-5 A629346541 Merck
{NaHPO4LH08

89 Fraction e 2151 Moltox
Tetracycline (CaHagNOg) 60-54-8 046K0733 Sigma
Equipment

Equipment Bioagri code

Mechanical stirrer AT-01,21, 22 and 06

Air insufflator FA-(1

Autoclave AU-02,07, 08 and 10

Semi-analytic balance B-34

Analytic balance B-08, 18, 16 and 30

Water bath BM-19 and 43

Water bath with shaker plataform BM-18 and 42

Cryogenic flagk BC-01 and 02

Colony counter CC-05, 06 and 07

Laminar fiow chamber CF-06 and 07

Incubator chamber Cl-15, 49, 54, 55 and 56

Liquid chromatograph CL-01

Stove of dry and sterilization EST-11

Microwave stove FM-06

Freezer FR-19

Refrigerator GE-09 and 18

Micropipets MA-106,107,151,152,164,165,166,167,127 and

132

pHmeter P-21

Graduated pipet PG-06

Glass thermometer TE-13 and 15

Thermometer of maximum and minimum  TM-104, 105, 187, 188, 192, 193, 202, 203, 204,

205 and 206
Glass thermometer TR-91, 154 and 155
Ultrasound bath uUsS-01

Laboratory general glassware

-
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6.3.

6.4,

Test substance information

Test substance:

Supplier

Common name:
Chemical name (IUPAC):
BICAGRI code:;
Received on.

Physical state

CAS number:

Batch number:

Declared concentration of a.i. (Sponsor):
Analysed concentration of a.i. (BIOAGRI):

Analysis certificate:

Homogeneity Test

Chemical formula:

Molecular weight:

Solubility in water (a.l.):

Solubility in organic solvents (a.iL.):

Stability data (a.i.)

Test substance sent by:
Source:

GLYPHOSATE TECHNICAL
Jingma Chemicals Co., Ltd.
glyphosate v
N-(phosphonomethyliglycine @
AGR-0790/07

20/Aug/2007

Solid ‘

1071-83-6 V@

20070606

min. 980.0 g kg’

980.5 g kg~

CA 1302/07

Homogeneous (TH 189/07)
CH sNQSP (152

169.1

10.5gL" (pH 1.9, 20°C) "

Practically insoluble in.common organic solvents, e.g.
acetone, ethanci and xylene. The alkali-metal and

amine salts are readily soluble in water. ¥

Glyphosate and all its salts are non-volatile, do not
photochemically degrade in buffered water and are
stable in air. Glyphosate is stable to hydrolysis at pH

3, 8and 9 (5-35°C).
Jingma Chemicails Co., Ltd.
NTOMLIN, (2006-2007)

@ Information provided by sponsor

Standard strains —~ Negative, positive and solvent controls

Tables 1 and 2 show the genetic characteristics, historical data of the laboratory for negative,
solvent and positive controls and the historical control range of literature for each standard strain of
Salmonella typhimurium. The strains used in the study should yield spontaneous revertant colony plate
counts within the frequency ranges expscted from the laboratory’s historical control data and preferible
within the range reported in the literature (OECD, 1997 No. 471). The historical control data of literature
are used to help the interpretation of the results obtained in the laboratory, and the statistical treatment
of the historical data of the laboratoy should be a guide rather than a rule (LOVELL, 1997). In this
context, the data obtained in the study, that could be upper or/and lower than the historical data, should
be jugded with care, considering the biological mean.
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Table 1- Sirains that detect mutagens which cause frameshift mutation in the bacterial DNA and
respective historical data of spontaneous reversion of laboratory and literature,
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Lower and upper limit control * Historical
Historical data of laboratory _data of
literature**
.. Mutation . .
Strain Genotype Positive Negative
Site Negative control Water control  ontrol
£9 59 59 89
+ - + - + - + .
His D610, rfa, 89172 80-165 84-166 , .. N
TAS7a CG  AwBbio, (104 (106  (103) g.g;[g‘f} >34 5330 00 7
PKMIOT (ApT) [47] [46] 53]
His D3052, rfa
T 31488 2749 31-54 28-47
TA 98 CG A uviB, bio - , ’ »>116 »88 20-50 20-50
PKMI01 ( Apé) (341181 (293 [18] (29)[15] (24)[13]

Key: His = mutation of gene responsible for histidine synthesis; rfa = permeability of the lipopolysaccharide
membrane; A uvrB = deletion of the gene uvrB; bio- = biotin mutation; Ap™= ampicillin resistance: + with §9, -
without 59,

* Historical data from January to December of 2007; [ 1: mean deviation of upper control limit, {  ): Standard
deviation.
** Source: Mortelmans and Zeiger (2000},

Table 2 - Strains that detect mutagens which cause base pair substitutions in the bacterial DNA and
respective historical data of spontaneous reversion of laboratory and literature.

Lower and upper limit control * Historical
Historical data of laboratory _data of
literature**
.. Mutation - ,
Strain Genotype . Positive Negative
Site Negative control Water control control
59 §9 89 $a
+ - + “ ¥ - * .
TA His Giag, rfa, A 26-47 26-486 25-42 25-44 ‘ ) y
1535 C8 O LuB.bio- (26)[14] (@5)[13] (23)[12] (eay[1y) 4T >192 S0 520
His GAB, rfa, 4 . ; ’ )
TA100 ~ CG wiB, bio-, o182 117188 114177 114162 40, 376 75300 75-200

pKMOT (Ap7y (B9 [43] (90)[55] (80)[42] (86) [46]
His G428, rfa, 233-321 223-306

TA 102 AT PKAMIO {Aﬁ}, (111) {104)

pAQHTEY [59] [55]

Key: His= mutation of gene responsible for histidine synthesis; rfa= permmeability of the lipopolysaccharide

membrane; A uwB= deletion of the gene wwiB; bio- = biotin mutation; Ap"= ampiciliin resistance; Tt"=

tetracycline resistence; +: with 88, ~ without §9.

* Data from January to December of 2007; { ) mean deviation of upper control iimit; [ 1 Standard deviation.

** Source: Mortelmans and Zeiger (2000},

242-311 234310

200-  100-
(88) [46] (95)[50) > 942 >622

400 300
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6.5.

control,

»

Reference substances information — positive controls

Positive controls strain specific used in the tests without metabolic activation:

Sodium azide:
Chemical name
Batch number;
Brand;

CAS number;
Solvent:

Declared concentration:

Utiized concentration:
Standard slrains:

2-Nitrofluorene:
Chemical name:
Batch number;
Brand:

CAS number:
Solvent:

Declared concentration:

Utilized concentration:
Standard strain:

S-aminoacridine:
Chemical name:
Batch number:
Brand:

CAS number:
Solvent:

Declared concentration:

Utilized concentration:
Standard strain

Cumene hydroperoxide:

Chemical name;
Batch number;
Brand:

CAS number;
Solvent:

Declared concentration;

Utilized concentration:
Standard strain:

Sodium azide
609048

Merck
26628-22-8
Purified Waler
99%

1 mg mL" (0.05 mg plate™)

TA 100 and TA 1535

2-Nitrofiuorene

ES 02408LR/ N1,675-4
Aldrich Chem. Co.
607-57-8

DMSO

98%

1 mg mL™” (0.05 mg plate™)

TA Q8

S-Aminoacridine
106F06681/ A-7295
Sigma

90-45-9

ethylic alcohol

98%

1 mg mL" (0.05 mg plate™)

TA 97a

Cumene hydroperoxide
89HOB23

Sigma

80-15-9

Purified Water

approx. 80%

1 mg mL™ (0.1 mg plate™)

TA102

For the tests with the metabolic activation system, the reference substance used as positive
with the standard strains TA 97a, TA 98, TA 100, TA 102 and TA 1535, was:

2-Aminoanthracene:
Chemical name:
Batch number:
Brand:

CAS number:
Solvent:

Utilized concentration:

2-Aminoanthracene
77H1867

Sigma

813-13-8

DMSO

1 mg mL" (0.05 mg plate™)
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6.6. Test system storage

The strains were acquired from Moltox Toxicology, Inc. and they are usually available in small
paper discs where they are adsorbed and sealed in small plastic bags with a little agar. On receipt, they
are reactivated and permanent stock cultures are prepared by addition of DMSO 5% (dimethylsulfoxide)
as cryoprotective agent, where they are maintained under freezing condition in liquid nitrogen (-196°C).
The Master plates are prepared from the permanent stock cultures for routing use and kept up under
refrigeration for no more than two months,

The genotypes of each strain are systematically confirmed immediately after receiving the
cultures, when a Master plate is prepared from stock cultures or when any genotype characteristics are
rot found in accordance with the laboratory control.

The genetic characteristics verification of each strain is tested from overnight cultures, that
originated Master plate or from new cultures, for the number of spontaneous revertants, histidine
dependence, presence of rfa mutation by testing sensitivity fo the crystal violet, presence of wwB
deletion checking the sensitivity to ultraviolet, presence of pKM101 and pAQT plasmids that confer
resigtance to ampicillin and tetracycline, according to SOP M-0008 {rev. 09), based on MARON &
AMES (1983).

6.7. Preparation of the Salmonella typhimurium inocula

An aliquot of 120ul. of each defrosted stock culture was inoculated in 30 mL of nutrient broth.
The inoculated flasks were incubated at 35-37°C for 10-12 hours, under agitation (150-170 rpmy), so that
the cells density was 10° to 10° cells mL™.

The feasibility of each strain is done by counting the formed colony units. (SOP-M 0261, rev.
14}, based on MARON & AMES (1983).
6.8. Culture medium

The following culture media were used:

» Nutrient Broth: Oxoid Nutrient Broth N° 2 was prepared at a concentration of 2.5% in purified
water and autoclaved prior 1o use. This was used for the preparation of liquid cultures of the
tester strains;

e Nutrient Agar: Difco Nutrient Agar (23g) was added to 1 litre of purified water and autoclaved.

The solution was then poured intc 9 cm plastic Petri dishes and allowed to solidify and dry
before use. These plates were used for the non-selective growth of the tester strains.
incubationon Nutrient Agar were done for approximately 48 or 72 hours;

. Minimal Agar+ glucose + VB: Minimal medium agar was prepared with 1.5% Difco agar
technical in Vogel-Bonner Medium E, with 2% D{+) Glucose, except for TA 97a when the
agar minimal medium was prepared with 0.4% of glucose, and poured into 9 cm plastic Petri
dishes;

& Top Agar: "Top Agar” {overlay agar) was prepared as 0.6% Difco agar technical + 0.5% NaCl
in 1000 mL of purified water. This solution was autoclaved and stored. Prior to use 10 ml of a
sterile solution of 0.5 mM d-Biotin + 0.5 mM L-Histidine was added to 100 mL of the top agar.

6.9. Preparation of the metabolic activator - 59

The 89 mix — lyophilized microsomal fraction from rat liver activated with Aroclor 1254 {(Moltox
Toxicology Inc., Annapolis, MD, U.S.A.) cofactor-supplement (NADP and solutions of potassium
chioride, magnesium chioride hexahidrate, phosphate buffer and glucose-6-phosphate) was
prepared immediately before the test beginning, (following the instructions of SOP-M 0261 (rev. 14)
in accordance with MARON & AMES {1983)). The 59 mix was maintained in a ice bath for no more
than five hours. Every care of asepsis during preparation and manipulation of the S9 mix were kept
up. Atthe same time, a sterility test was conducted for each solution and §9 fraction used.
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Before each batch of 59 was used, its capacity to metabolize a substance was checked making
a previous assay with a positive control that caused reversion in presence of $9 fraction. Any available
strain of Salmonella typhimurium and reference substance can be used. In case of using 2-
aminocanthracene, the rate of spontaneous reversion should also be checked with benzo(a)pyrene,
because the 2-aminoanthracene is a mutagenic agent that does not need metabolization.

Each new batch of 59 is checked for sterility, taking a flask of $9 prepared by addition of 2 mL
sterilized purified water, than plating 0.1 mL in nutrient agar plates that are incubated at 37°C (1) for 72
hours. After this period the presence of colonies are evaluated. The batch is considered sterile if no
growth is observed.

The test was performed using 2 replicates with and without mix-89 at 4 concentrations each,
following the method by plate incorporation in the same way of the test.

The mixture of 89 (5%), tissue fraction, and cofactors was prepared for each 40 mL, as
follows:

S9 tissue fraction 2.00mL
NADP (100 mM) 1.60mbL
Glucose-6-Phosphate (100 mM) 0.20 mL
MgCly/ KCI 0.80 mL
Phosphate buffer (pH 7.4, 200 mb) 20.00 mL
Distilled Water 1540 mL

40.00 mL

6.10. Preparation of the test substance

The first stock solution used in the definitive test was obtained by homogenization of 1.25 gram
of the test substance in a volumetric flask at final volume of 10.0 mL with solvent (DMSO). From the first
stock solution four other ten fold dilutions were prepared to obtain apropriated concentrations on plates.
The final concentrations used on plates were: 0.001, 0.01. 0.1, 0.5 and 1.0 mg plate”’, according to
OECD (1997 N° 471) recommendation. A preliminary test, using 25 mg plate’ as the higher
concentration, was conducted to cbhserve signs of cytotoxicity such as reduction in number of revertant
colonies and a clearing of the background lawn.

Stock solutions of the test substance were checked by chemical analyses; deviations from up to
20% were considered within the limits of the allowed variation.

Solutions — Test substance Final volume Nominal concentration
i 1.25 gram 10 mL of solvent 125 mg mL"
2 1 mL of 1% solution 10 mL. of solvent 125 mgmL’
3¢ 1 mL of 2™ solution 10 mL. of solvent 1.25 mg mlL"!
4" 1 mL of 3 solution 10 mL. of solvent 0.125 mg mL"
gh 1 mL of 4" solution 10 mL of solvent 0.0125 mgmL"

6.11. Verification of the test substance concentration

After the end of the test, the first test solution (125 mg mL. ™) and the fifth solution {0.0125 mg
mL") were taken to determine the test substance concentration. The samples were kept in a
refrigerator (approximately 5°C) until the analysis being performed. The test substance concentration
in the test solutions was determined by analysis for the active ingredient (glyphosate) with a validated
analytical method (VM.040/07). The analyses were carried out using a high performance liquid
chromatograph with an ultraviolet absorption detector (HPLC/UV), under the following conditions:

Chromatograph: HP 1050 (CL#01) POP-E 018 (rev. 04)
Detector: uv

Wavelength: 195 nm

Column: Sax (250mm/ 4.6mm / 5um)

injected volume; 20 uL
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Control Culture

strain
. Negative 0.1mbL - 0.5 mL of phosphate buffer
ggrﬁg Solvent 0.1 mbL 0.1 mL of solvent 0.5 mL of phosphate huffer
Positive 0.1 mL  0.05 mlL of reference substance® 0.5 mb of phosphate buffer
. Negative 0.1mbL - 0.5 mL of 59 mix
S‘g’i’;‘ix Solvent 0.1mL 0.1 mL of solvent 0.5 mL of $9 mix

Positive 0.1 mb  0.05 mL of reference substance 0.5 mbL of S8 mix
* For strain TA 102 the volurme is 0.1 mi.

6.13. Plate incorporation

The components of the assay (the tested sirain bacteria, the test substance and S9 mix or
phosphate buffer) were added to culture top agar and shaken. The mixture was then poured on the
surface of a minimal medium agar plate, and allowed to solidify prior to incubation.

The aliquots of the test substance solutions added were proportional fo the diluted solutions
obtained from the stock solution, and were related to the following concentrations on plates,
respectively:

Concentrations Aliquots of mg plate™
Stock solution 125 mg mL 40 pL. 5.0
125mgmL" 200 pl 2.5
125 mgmL" 80 uL 1.0
12.5 mg mL" 40 ul 0.5
1.25 mg mL” 80 b 0.1
0.125 mg mL" 80uL 0.01
0.0125 mgmL" 80 ul 0.001

In addition, plates were prepared to check the sterility of the test substance solutions and the
S9 mix; dilutions of the bacterial cultures were plated on nutrient agar plates to obtain the number of
bacteria colonies unities of each strain.

6.14. Statistical method

The data were statiscally analysed by the Salmonel Program Assay (MYERS et af, 1991).

The statistical data shows individual plate counts, the average of revertants colonies per piate,
the standard deviation and the dose-response relation.

The plate counts of positive and negative controls were not utilized in the statistical analysis,
because they are only a sirain genetic characteristics of the strains. Only the results of solvent control
were used in statistical analysis.

The test substance is considered mutagenic if the following criteria are attained:

1) Dose related response (p=0.05) in the number of induced reverants and the tested
concentrations;

2) And for at least one dose, the mutagenicity ratio (MR = number of revertants on test plate
(spontaneous revertants plus induced ones)/ number of revertants on control plate (spontaneous

revertants)) is higher or equal to 2 for TA 97a, TA 98, TA 100 and TA 102, or higher than 3 for the strain
TA 1535.

Page 17 of 48



CAMORA

RF ~ 3996.401.392.07

7. Results
7.1.  Analytical results

The results of the analysis of the aclive ingredient glyphosate in the test solution of
GLYPHOSATE TECHNICAL, and the calculated active ingredient's effective concentration in the test
solutions and deviations (%) of the mean effective concentrations from the mean nominal concentrations
are shown in Table 3. The deviations of the two solutions (0.0125 and 125 mg mL™) are within the 20%
of the maximum folerated deviation.

The HPLC/UV chromatograms obtained during the analyses of the test solutions are attached to
this report (pages 42 10 45).

An example of the calculation of the test substance’s effective concentration is shown in
Appendix.01.

Table 3. Nominal and effective concentrations of the test substance, and thelr respective
chromatogram, dilution factors, and deviations.

Concentration of a.

\ . . ) Effective i
Nominal concentration i. found in the _— v Deviationg*
(mg mL“) chromato %{ am Dilution factor mncentrigcn (%)
0.0125 D.L. - - -
125 18994.239 50 101.70 18.64

D. L DBetection imit {1.018143 mg/L)
* Effective concentration and the deviation was determined according to equations (1) and (2), respectively,
described on page 16, and exemplified on page 46.

7.2, Preliminary test

A preliminary test was done with TA 100 strain to verify the toxicity of the tfzst substance to
bacteria. The following concentrations were tested: 2.5; 1.0, 0.1; 0.01; 0.001 {mg plate'). The average
number of revertants were, respectively: 54, 88; 128; 131 and 137 fcu plate™. Counts obtained on
negative arzd positive controls were 121 and 6500 feu plate™ (Table 4). Considering the cytotoxicity at
2.5 mg plate” in the prelzmmary test, the concentrations chosen for the main test were: 0.001, 0.01, 0.1,
0.5 and 1.0 mg plate™.

Table 4. Data of individual counts and average of the preliminary test with strain TA 100.

Control Dose {mg plate™) Counts (fcu plate™) * Average
Plate 1 Plate 2 Plale 3
Solvent 0.00 107 108 122 112
0.001 147 127 - 137
0.01 114 148 - 131
oA 142 114 - 128
1.0 70 106 . 88
25 55 53 - 54
Negative 0.00 128 110 126 121
Positive 0.05 »8500 >6500 >6500 =B500

*The controls were carried out in triplicate plates and concentrations were carried out in duplicate plates.
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7.3, Maintest

The results obtained about genetic characteristics of the standard straing confirmed that they
had the necessary genotypes for the mutagenic test. The concentration of 0.5 and 1.0 mg plate” have
shown cytotoxicity for the strain TA 1535 with and without metabolic activation and for the strain TA 102
with metabolic activation.

The feasibility of culture strains were also in the expected range of cells per mL (10%10%), in
accordance with MARON & AMES (1983): TA97a =38 x 10°, TA 98 = 3.6 x 10% TA 100 = 2.7 x 10%
TA 102 = 4.1 x 10%; TA 1535 = 3.9 x 10° formed colonies units mL".

The batch of S9 mix used in this test was checked with benzo(alpyrene and showed the
expecied rasults.

The results obtained in the study and their statistical analysis are in the annexes 01 to 10. The
positive controls promoted an increase in the number of revertants for all the standard strains,
confirming their sensitivity, as observed in all tested strains. The tested concentrations of the test
substance did not promote an increase in the number of revertants in any strain, when comparing to the
control treatments, with and without metabolic activator. Statistical significance observed with TA 98 and
TA 100 with metabolic activator (annex 7 and 8, respectively) were not considered because the MR was
not greater than 2 in none of the obtained results.

8. Conclusion

Under the test conditions and the obtained results, the test substance GLYPHOSATE
TECHNICAL did not induce mutagenic activity in the strains of Saimonella typhimurium used in thig
assay.
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Salmonella Assay

Record Wo.r 1 Experiment Date: 06/725/08 Experiment No.: 392707
Test Sample NWame: 0780/07
Tester Strain: TAY7a
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0 = Observed; * = Predicted.
The predicted values are bhased on Linear model.
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Appendix

Appendix 01 - Example of calculation of the test substance’s effective concentration.
Gtg = (Qf X F} Cg&) * d

Cf = 1994.239 ng pL " or 1.994239 mg mL™"
F =50

Cca = 980.5g kg™ or 98.05%
d=1.0gem?®

Cie = (1.994239 x 50/ 98.05) x 1
Ci= 101.70 mg mL™

Where:

Ci. = effective concentration of the test substance (mg mL™")

C: = concentration of the a.i. (test substance) determined by HPLC/UV (mg mL™")

F = dilution factor or concentration factor (for some concentrations of the a.i. it was necessary to
dilute or concentrate the test solutions prior to analysis by HPLC/UV, so that the concentration following
dilution was within the range over which the system response varied linearly with the a.i. concentration)

Cea = concentration of the a.i. in the test substance (%), indicated on the Certificate of
Analysis

d = density of a.i. (g cm™®)

The deviation of the test substance's effective concentration from the nominal concentration
was calculated using the following equation:

Dev = (101.70-125) x 100/125
Dev=18.64 %
Where:

Dev = deviation of the effective concentration from the nominal concentration (%)
Crom = Nominal concentration of the test substance (mg mL™)
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