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SUMMARY 

The test article, 1-bromopropane, was tested in the Bacterial Reverse Mutation Assay using 
Salmonella typhimurium tester strains TA98, TA100, TA1535 and TA1537 and Escherichia 
coli tester strain WP2 uvrA in the presence or absence of Aroclor-induced rat liver S9.  The 
assay was performed in two phases using the preincubation method.  The first phase, the initial 
toxicity-mutation assay, was used to establish the dose-range for the confirmatory mutagenicity 
assay and to provide a preliminary mutagenicity evaluation.  The second phase, the 
confirmatory mutagenicity assay, was used to evaluate and confirm the mutagenic potential of 
the test article. 

Ethanol (EtOH) was selected as the solvent of choice based on information provided by the 
Sponsor, solubility of the test article and compatibility with the target cells.  The test article 
formed a clear solution in EtOH at approximately 500 mg/mL, the maximum concentration 
tested in the solubility test conducted at BioReliance. 

In the initial toxicity-mutation assay, the maximum dose tested was 5000 µg per plate; this dose 
was achieved using a concentration of 200 mg/mL and a 25 µL plating aliquot.  The dose levels 
tested were 1.5, 5.0, 15, 50, 150, 500, 1500 and 5000 µg per plate.  No positive mutagenic 
responses were observed with any of the tester strains in either the presence or absence of S9 
activation.  No precipitate was observed.  Toxicity was observed at 5000 µg per plate with all 
Salmonella tester strains.  Based on the findings of the initial toxicity-mutation assay, the 
maximum dose plated in the confirmatory mutagenicity assay was 5000 µg per plate. 

In the confirmatory mutagenicity assay, no positive mutagenic responses were observed with 
any of the tester strains in either the presence or absence of S9 activation.  The dose levels tested 
were 50, 150, 500, 1500, 2000, 3000 and 5000 µg per plate.  No precipitate was observed.  
Toxicity was observed at 5000 µg per plate with all Salmonella tester strains.  However, due to 
technical errors, the entire assay was repeated. 

In the retest of the confirmatory mutagenicity assay, no positive mutagenic responses were 
observed with any of the tester strains in either the presence or absence of S9 activation.  The 
dose levels tested were 50, 150, 500, 1500, 2000, 3000 and 5000 µg per plate.  No precipitate 
was observed.  Toxicity was observed beginning at 3000 or at 5000 µg per plate with all tester 
strains.  

Under the conditions of this study, test article 1-bromopropane was concluded to be negative in 
the Bacterial Reverse Mutation Assay. 
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PURPOSE 

The purpose of this study was to evaluate the mutagenic potential of the test article by 
measuring its ability to induce reverse mutations at selected loci of several strains of Salmonella 
typhimurium and at the tryptophan locus of Escherichia coli strain WP2 uvrA in the presence 
and absence of Aroclor-induced rat liver S9.  A copy of the Historical Negative and Positive 
Control Values is included in Appendix I.  Copies of the study protocol and amendment are 
included in Appendix II. 

This study was conducted in compliance with the testing guidelines of the OECD (1997) 

CHARACTERIZATION OF TEST AND CONTROL ARTICLES 

The test article, 1-bromopropane, was received by BioReliance on 20 August 2013 and was 
assigned the code number AD58PU.  Upon receipt, the test article was stored at room 
temperature, protected from light. 

The Sponsor has determined the identity, strength, purity and composition or other 
characteristics to define the test article and the stability of the test article.  A copy of the 
Certificate of Analysis is included in Appendix III.  Based on the expiration date provided in the 
Certificate of Analysis, the test article was considered stable through 12 February 2015. 

The vehicle used to deliver 1-bromopropane to the test system was EtOH (CAS No. 64-17-5, 
Lot Nos. SHBD7521V and SHBF2299V, Purity: 99.98%, Exp. Dates: October 2016 and April 
2017, respectively), obtained from Sigma-Aldrich.  Test article dilutions were prepared 
immediately before use and delivered to the test system at room temperature under yellow light.  
Test article dilutions were prepared in screw-capped tubes with minimal headspace in the retest 
of the confirmatory mutagenicity assay (see Deviations). 

Dosing formulation samples were collected from each assay as follows: 

• 2 x 3.5 mL from the high dose level and the vehicle and 2 x 17.0 mL from the low dose 
level in the initial toxicity-mutation assay 

• 2 x 3.0 mL from the high dose level and the vehicle and 2 x 6.0 mL from the low dose 
level in the confirmatory mutagenicity assays 

Additionally, treatment samples were collected from the vehicle, least and most concentrated 
test article preincubation tubes at the beginning and end of the preincubation period in each 
assay as follows: 

• 4 x 0.525 mL from the high dose, low dose and vehicle preincubation tubes 
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All samples were submitted to the analytical chemistry laboratory at BioReliance for analysis.  
Unused samples will be discarded upon acceptance of the analytical results by the Study 
Director.  A copy of the analytical report will be included in Appendix IV. 

The negative and positive control articles have been characterized as per the Certificates of 
Analysis on file with the testing facility.  The stability of the negative and positive control 
articles and their mixtures was demonstrated by acceptable results that met the criteria for a 
valid test. 

Positive controls plated concurrently with each assay are listed in the following table.  All 
positive controls were diluted in dimethyl sulfoxide (DMSO) except for sodium azide, which 
was diluted in sterile water for injection-quality, cell culture grade water (hereafter referred to as 
sterile water).  All subdivided solutions of positive control were stored at -10 to -30°C. 
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Strain S9 
Activation Positive Control Concentration 

(µg/plate) 

TA98, TA1535 

Rat 

2-aminoanthracene 
(Sigma Aldrich Chemical Co., Inc.) 

Lot No. STBB1901V 
Exp. Date 31-Oct-2014  

CAS No. 613-13-8 
Purity 97.5% 

1.0 
TA100, TA1537 2.0 

WP2 uvrA 15 

TA98 

None 

2-nitrofluorene 
(Sigma Aldrich Chemical Co., Inc.) 

Lot No. S43858V 
Exp. Date 31-Mar-2016 

CAS No. 607-57-8 
Purity 99.4% 

1.0 

TA100, TA1535 

sodium azide 
(Sigma Aldrich Chemical Co., Inc.) 

Lot No. MKBH5113V 
Exp. Date 30-Jun-2016 
CAS No. 26628-22-8 

Purity 99.6% 

1.0 

TA1537 

9-aminoacridine 
(Sigma Aldrich Chemical Co., Inc.) 

Lot No. 09820CEV 
Exp. Date 31-Mar-2016 
CAS No. 52417-22-8 

Purity 99.4% 

75 

WP2 uvrA 

methyl methanesulfonate 
(Sigma Aldrich Chemical Co., Inc.) 

Lot No. MKBJ8702V and 
MKBG0368V 

Exp. Date 30-Apr-2016 and  
31-Oct-2014 

CAS No. 66-27-3 
Purity 99.9% 

1,000 

To confirm the sterility of the test article and the vehicle, all test article dose levels and the 
vehicle used in each assay were plated on selective agar with an aliquot volume equal to that 
used in the assay.  These plates were incubated under the same conditions as the assay. 
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MATERIALS AND METHODS 

Test System 

The tester strains used were the Salmonella typhimurium histidine auxotrophs TA98, TA100, 
TA1535 and TA1537 as described by Ames et al. (1975) and Escherichia coli WP2 uvrA as 
described by Green and Muriel (1976).  Salmonella tester strains were from Dr. Bruce Ames’ 
Master cultures, E. coli tester strains were from the National Collection of Industrial and Marine 
Bacteria, Aberdeen, Scotland. 

Tester strains TA98 and TA1537 are reverted from histidine dependence (auxotrophy) to 
histidine independence (prototrophy) by frameshift mutagens.  Tester strain TA1535 is reverted 
by mutagens that cause basepair substitutions.  Tester strain TA100 is reverted by mutagens that 
cause both frameshift and basepair substitution mutations.  Specificity of the reversion 
mechanism in E. coli is sensitive to base-pair substitution mutations, rather than frameshift 
mutations (Green and Muriel, 1976). 

Overnight cultures were prepared by inoculating from the appropriate frozen permanent stock 
into a vessel, containing 30 to 50 mL of culture medium.  To assure that cultures were harvested 
in late log phase, the length of incubation was controlled and monitored.  Following inoculation, 
each flask was placed in a shaker/incubator programmed to begin shaking at 125 to 175 rpm and 
incubating at 37±2°C for approximately 12 hours before the anticipated time of harvest.  Each 
culture was monitored spectrophotometrically for turbidity and was harvested at a percent 
transmittance yielding a titer of greater than or equal to 0.3x109 cells per milliliter.  The actual 
titers were determined by viable count assays on nutrient agar plates. 

Metabolic Activation System 

Aroclor 1254-induced rat liver S9 was used as the metabolic activation system.  The S9 was 
prepared from male Sprague-Dawley rats that were injected intraperitoneally with Aroclor™ 
1254 (200 mg/mL in corn oil) at a dose of 500 mg/kg, five days before sacrifice.  The S9 (Lot 
Nos. 3267 and 3283, Exp. Dates: 29 April 2016 and 28 May 2016, respectively) was purchased 
commercially from Moltox (Boone, NC).  Upon arrival at BioReliance, the S9 was stored at 
-60°C or colder until used.  Each bulk preparation of S9 was assayed for its ability to metabolize 
benzo(a)pyrene and 2-aminoanthracene to forms mutagenic to Salmonella typhimurium TA100. 

The S9 mix was prepared on the day of use as indicated below: 

Component Final Concentration 
β-nicotinamide-adenine dinucleotide phosphate 4 mM 
Glucose-6-phosphate 5 mM 
Potassium chloride 33 mM 
Magnesium chloride 8 mM 
Phosphate Buffer (pH 7.4) 100 mM 
S9 homogenate 10% (v/v) 
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The Sham S9 mixture (Sham mix), containing 100 mM phosphate buffer at pH 7.4, was also 
prepared on the day of use.  To confirm the sterility of the S9 and Sham mixes, a 0.5 mL aliquot 
of each was plated on selective agar. 

Solubility Test 

A solubility test was conducted using ethanol to determine the highest soluble or workable 
stock concentration up to 500 mg/mL. 

Initial Toxicity-Mutation Assay 

The initial toxicity-mutation assay was used to establish the dose-range for the confirmatory 
mutagenicity assay and to provide a preliminary mutagenicity evaluation.  Vehicle control, 
positive controls and eight dose levels of the test article were plated, two plates per dose, with 
overnight cultures of TA98, TA100, TA1535, TA1537 and WP2 uvrA on selective minimal 
agar in the presence and absence of Aroclor-induced rat liver S9.   

Confirmatory Mutagenicity Assay 

The confirmatory mutagenicity assay was used to evaluate and confirm the mutagenic potential 
of the test article.  Seven dose levels of test article along with appropriate vehicle control and 
positive controls were plated with overnight cultures of TA98, TA100, TA1535, TA1537 and 
WP2 uvrA on selective minimal agar in the presence and absence of Aroclor-induced rat liver 
S9.  All dose levels of test article, vehicle control and positive controls were plated in triplicate. 

Plating and Scoring Procedures 

The test system was exposed to the test article via the preincubation methodology described by 
Yahagi et al. (1977). 

On the day of its use, minimal top agar, containing 0.8 % agar (W/V) and 0.5 % NaCl (W/V), 
was melted and supplemented with L-histidine, D-biotin and L-tryptophan solution to a final 
concentration of 50 µM each.  Top agar not used with S9 or Sham mix was supplemented with 
25 mL of sterile water for each 100 mL of minimal top agar.  Bottom agar was Vogel-Bonner 
minimal medium E (Vogel and Bonner, 1956) containing 1.5 % (W/V) agar.  Nutrient bottom 
agar was Vogel-Bonner minimal medium E containing 1.5 % (W/V) agar and supplemented 
with 2.5 % (W/V) Oxoid Nutrient Broth No. 2 (dry powder).  Nutrient Broth was Vogel-Bonner 
salt solution supplemented with 2.5 % (W/V) Oxoid Nutrient Broth No. 2 (dry powder). 

Each plate was labeled by the BioReliance study number and a code system to designate the 
treatment condition, dose level and test phase, as described in detail in BioReliance's Standard 
Operating Procedures. 

One-half (0.5) milliliter of S9 or sham mix, 100 µL of tester strain (cells seeded) and 25 µL of 
vehicle or test article dilution were added to 13 X 100 mm glass culture tubes pre-heated to 
37±2°C.  When plating the positive controls, the test article aliquot was replaced by a 50 µL 
aliquot of appropriate positive control.  Tubes receiving test article were capped (screw caps) 
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during the preincubation period.  After vortexing, these mixtures were incubated with shaking 
for 90±2 minutes at 37±2°C.  Following the preincubation, 2.0 mL of selective top agar was 
added to each tube and the mixture was vortexed and overlaid onto the surface of 25 mL of 
minimal bottom agar.  After the overlay had solidified, the plates receiving test article were 
inverted and placed in an appropriate number of 9- or 10-liter desiccators by dose level and 
incubated for 48 to 72 hours at 37±2°C.  Plates receiving an aliquot of the vehicle or positive 
control articles were inverted after the overlay had solidified and also incubated for 48 to 
72 hours at 37±2°C.  Plates that were not counted immediately following the incubation period 
were stored at 2-8°C until colony counting could be conducted. 

The condition of the bacterial background lawn was evaluated for evidence of test article 
toxicity by using a dissecting microscope.  Precipitate was evaluated by visual examination 
without magnification.  Toxicity and degree of precipitation were scored relative to the vehicle 
control plate using the codes shown in the following table. 

 
Code Description Characteristics 

1 or no 
code Normal Distinguished by a healthy microcolony lawn. 

2 Slightly 
Reduced 

Distinguished by a noticeable thinning of the microcolony lawn 
and possibly a slight increase in the size of the microcolonies 
compared to the vehicle control plate. 

3 Moderately 
Reduced 

Distinguished by a marked thinning of the microcolony lawn 
resulting in a pronounced increase in the size of the microcolonies 
compared to the vehicle control plate. 

4 Extremely 
Reduced 

Distinguished by an extreme thinning of the microcolony lawn 
resulting in an increase in the size of the microcolonies compared 
to the vehicle control plate such that the microcolony lawn is 
visible to the unaided eye as isolated colonies. 

5 Absent Distinguished by a complete lack of any microcolony lawn over 
more than or equal to 90% of the plate. 

6 Obscured by 
Precipitate 

The background bacterial lawn cannot be accurately evaluated due 
to microscopic test article precipitate. 

NP Non-Interfering 
Precipitate 

Distinguished by precipitate on the plate that is visible to the 
naked eye but any precipitate particles detected by the automated 
colony counter total less than 10% of the revertant colony count 
(e.g., less than 3 particles on a plate with 30 revertants). 

IP Interfering 
Precipitate 

Distinguished by precipitate on the plate that is visible to the 
naked eye and any precipitate particles detected by the automated 
colony counter exceed 10% of the revertant colony count (e.g., 
more than 3 particles on a plate with 30 revertants). These plates 
are counted manually.  

 

Revertant colonies for a given tester strain and activation condition, except for positive controls, 
were counted either entirely by automated colony counter or entirely by hand unless the plate 
exhibited toxicity. 
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Evaluation of Results 

For each replicate plating, the mean and standard deviation of the number of revertants per plate 
were calculated and are reported. 

For the test article to be evaluated positive, it must cause a dose-related increase in the mean 
revertants per plate of at least one tester strain over a minimum of two increasing concentrations 
of test article. 

Data sets for tester strains TA1535 and TA1537 were judged positive if the increase in mean 
revertants at the peak of the dose response was greater than or equal to 3.0-times the mean 
vehicle control value.  Data sets for tester strains TA98, TA100 and WP2 uvrA were judged 
positive if the increase in mean revertants at the peak of the dose response was greater than or 
equal to 2.0-times the mean vehicle control value. 

An equivocal response is a biologically relevant increase in a revertant count that partially meets 
the criteria for evaluation as positive.  This could be a dose-responsive increase that does not 
achieve the respective threshold cited above or a non-dose responsive increase that is equal to or 
greater than the respective threshold cited.  A response was evaluated as negative, if it was 
neither positive nor equivocal. 

Criteria for a Valid Test 

The following criteria must be met for each assay to be considered valid.  All Salmonella tester 
strain cultures must demonstrate the presence of the deep rough mutation (rfa) and the deletion 
in the uvrB gene.  Cultures of tester strains TA98 and TA100 must demonstrate the presence of 
the pKM101 plasmid R-factor.  All WP2 uvrA cultures must demonstrate the deletion in the 
uvrA gene.  All cultures must demonstrate the characteristic mean number of spontaneous 
revertants in the vehicle controls as follows (inclusive): TA98, 10 - 50; TA100, 80 - 240; 
TA1535, 5 - 45; TA1537, 3 - 21; WP2 uvrA, 10 - 60.  To ensure that appropriate numbers of 
bacteria are plated, tester strain culture titers must be greater than or equal to 0.3x109 cells/mL.  
The mean of each positive control must exhibit at least a 3.0-fold increase in the number of 
revertants over the mean value of the respective vehicle control.  A minimum of three non-toxic 
dose levels is required to evaluate assay data.  A dose level is considered toxic if one or both of 
the following criteria are met: (1) A >50 % reduction in the mean number of revertants per plate 
as compared to the mean vehicle control value.  This reduction must be accompanied by an 
abrupt dose-dependent drop in the revertant count.  (2) At least a moderate reduction in the 
background lawn (background code 3, 4 or 5). 

Automated Data Collection Systems 

The primary computer or electronic systems used for the collection of data or analysis included 
but were not limited to the following: 
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Sorcerer Colony Counter and Ames Study Manager (Perceptive Instruments), LIMS System 
(BioReliance), Excel 2007 (Microsoft Corporation), BRIQS (BioReliance) and Kaye Lab Watch 
Monitoring System (Kaye GE). 

Archives 

All raw data, the protocol, pertinent study email correspondence and all reports for 
procedures performed at BioReliance will be maintained in the archives at BioReliance, 
Rockville, MD for at least five years.  At that time, the Sponsor will be contacted for a 
decision as to the final disposition of the materials.  All study materials will first be copied 
and the copy will be retained by the BioReliance archives in accordance with the applicable 
SOPs.  The raw data, reports and other documents generated at locations other than 
BioReliance will be archived by the test site. 

Deviations 

The following deviations occurred during the conduct of this study: 

Event No. 186462: Per a directive from the Study Director, the test article dilutions were to be 
prepared in screw-capped tubes with minimal headspace in the confirmatory mutagenicity 
assays to keep evaporation of the test article to a minimum.  However, the use of screw-capped 
tubes was not documented for dilution preparation in the confirmatory mutagenicity assay.  The 
results from this trial were consistent with those from the initial toxicity-mutation assay, but due 
to this documentation error and the additional deviation indicated below, the entire assay was 
retested.  Therefore, the Study Director has concluded that this had no adverse impact on the 
integrity of the data or the validity of the study conclusion. 

Event No. 186474: In the confirmatory mutagenicity assay, the amount of Sham mix needed to 
dose the assay, prepare the treatment tubes for analysis and perform the sterility plating was 
80.5 mL, but only 80.0 mL was prepared.  The results from this trial were consistent with those 
from the initial toxicity-mutation assay, but due to this calculation error and the additional 
deviation indicated above, the entire assay was retested.  Therefore, the Study Director has 
concluded that this had no adverse impact on the integrity of the data or the validity of the study 
conclusion.  
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RESULTS AND DISCUSSION 

Solubility Test 

EtOH was selected as the solvent of choice based on information provided by the Sponsor, 
solubility of the test article and compatibility with the target cells.  The test article formed a 
clear solution in EtOH at approximately 500 mg/mL, the maximum concentration tested in the 
solubility test conducted at BioReliance. 

Sterility Results 

No contaminant colonies were observed on the sterility plates for the vehicle control, the test 
article dilutions or the S9 and Sham mixes. 

Tester Strain Titer Results 

Experiment 
Tester Strain 

TA98 TA100 TA1535 TA1537 WP2 uvrA 
Titer Value (x 109 cells per mL) 

B1 2.4 2.1 2.7 2.5 5.7 
B2 2.9 1.4 4.1 4.3 5.4 
B3 2.0 1.3 1.4 2.1 3.0 

Initial Toxicity-Mutation Assay 

The results of the initial-toxicity mutation assay are presented in Tables 1 and 2.  These data 
were generated in Experiment B1. 

In Experiment B1 (Initial Toxicity-Mutation Assay), the maximum dose tested was 5000 µg per 
plate; this dose was achieved using a concentration of 200 mg/mL and a 25 µL plating aliquot.  
The dose levels tested were 1.5, 5.0, 15, 50, 150, 500, 1500 and 5000 µg per plate.  No positive 
mutagenic responses were observed with any of the tester strains in either the presence or 
absence of S9 activation.  No precipitate was observed.  Toxicity was observed at 5000 µg per 
plate with all Salmonella tester strains.  Based on the findings of the initial toxicity-mutation 
assay, the maximum dose plated in the confirmatory mutagenicity assay was 5000 µg per plate. 

Confirmatory Mutagenicity Assay 

The results of the confirmatory mutagenicity assay are presented in Tables 3 through 6.  These 
data were generated in Experiments B2 and B3. 

In Experiment B2 (Confirmatory Mutagenicity Assay), no positive mutagenic responses were 
observed with any of the tester strains in either the presence or absence of S9 activation.  The 
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dose levels tested were 50, 150, 500, 1500, 2000, 3000 and 5000 µg per plate.  No precipitate 
was observed.  Toxicity was observed at 5000 µg per plate with all Salmonella tester strains.  
However, the entire assay was repeated due to technical errors (see Deviations). 

In Experiment B3 (Retest of the Confirmatory Mutagenicity Assay), no positive mutagenic 
responses were observed with any of the tester strains in either the presence or absence of S9 
activation.  The dose levels tested were 50, 150, 500, 1500, 2000, 3000 and 5000 µg per plate.  
No precipitate was observed.  Toxicity was observed beginning at 3000 or at 5000 µg per plate 
with all tester strains. 

A copy of the Common Technical Document Tables is included in Appendix V.  

Dosing Formulation Analysis 

Dosing formulation and treatment samples were delivered to the analytical chemistry laboratory 
at BioReliance for analysis.  A copy of the report will be included in Appendix IV.  Upon 
finalization of the report, a summary of the results will be included in this section. 

CONCLUSION 

All criteria for a valid study were met as described in the protocol.  The results of the Bacterial 
Reverse Mutation Assay indicate that, under the conditions of this study, 1-bromopropane did 
not cause a positive mutagenic response with any of the tester strains in either the presence or 
absence of Aroclor-induced rat liver S9.  Therefore, the test article was concluded to be negative 
in this assay. 
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DATA TABLES 
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Table 1 
Initial Toxicity-Mutation Assay without S9 activation 

 
Study Number: AD58PU.503001.BTL Study Code: AD58PU 
Experiment: B1 Date Plated: 6/18/2014 
Exposure Method: Pre-incubation assay Evaluation Period: 6/23/2014 

 

Strain Article Dose level 
per plate 

Mean 
revertants 
per plate 

Standard 
Deviation 

Ratio 
treated / 
solvent 

Individual revertant 
colony counts and 
background codes 

 
       

TA98 1-bromopropane 5000 µg 0 0 0.0 0M 4, 0M 4 
  1500 µg 17 1 1.2 16A, 18A 

  500 µg 12 3 0.9 14A, 10A 

  150 µg 22 4 1.6 24A, 19A 

  50 µg 16 2 1.1 14A, 17A 

  15 µg 15 3 1.1 17A, 13A 

  5.0 µg 22 8 1.6 16A, 27A 

  1.5 µg 15 1 1.1 15A, 14A 

 Ethanol 25 µL 14 1  13A, 15A 
       

 
       

TA100 1-bromopropane 5000 µg 0 0 0.0 0M 5, 0M 5 
  1500 µg 71 0 0.8 71A, 71A 

  500 µg 106 1 1.2 105A, 107A 

  150 µg 74 6 0.8 78A, 70A 

  50 µg 96 1 1.1 97A, 95A 

  15 µg 77 4 0.9 74A, 80A 

  5.0 µg 84 13 1.0 93A, 75A 

  1.5 µg 77 20 0.9 63A, 91A 

 Ethanol 25 µL 88 11  80A, 95A 
       

 
       

TA1535 1-bromopropane 5000 µg 0 0 0.0 0M 4, 0M 4 
  1500 µg 14 1 1.2 14A, 13A 

  500 µg 9 1 0.8 10A, 8A 

  150 µg 13 3 1.1 11A, 15A 

  50 µg 11 4 0.9 8A, 13A 

  15 µg 7 2 0.6 5A, 8A 

  5.0 µg 9 3 0.8 7A, 11A 

  1.5 µg 12 4 1.0 15A, 9A 

 Ethanol 25 µL 12 1  13A, 11A 
       

 
 Key to Plate Postfix Codes 
    

  5  
4  

Absent background 
Extremely reduced background 

Key to Automatic & Manual Count Flags 
M: Manual count                A: Automatic count 
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Table 1 cont. 
Initial Toxicity-Mutation Assay without S9 activation 

 
Study Number: AD58PU.503001.BTL Study Code: AD58PU 
Experiment: B1 Date Plated: 6/18/2014 
Exposure Method: Pre-incubation assay Evaluation Period: 6/23/2014 

 

Strain Article Dose level 
per plate 

Mean 
revertants 
per plate 

Standard 
Deviation 

Ratio 
treated / 
solvent 

Individual revertant 
colony counts and 
background codes 

 
       

TA1537 1-bromopropane 5000 µg 0 0 0.0 0M 4, 0M 4 
  1500 µg 5 2 0.6 3A, 6A 

  500 µg 6 1 0.7 7A, 5A 

  150 µg 6 1 0.7 5A, 7A 

  50 µg 8 1 0.9 7A, 9A 

  15 µg 4 4 0.4 1A, 6A 

  5.0 µg 7 1 0.8 7A, 6A 

  1.5 µg 6 0 0.7 6A, 6A 

 Ethanol 25 µL 9 3  7A, 11A 
       

 
       

WP2uvrA 1-bromopropane 5000 µg 23 6 1.0 19A 2, 27A 2 
  1500 µg 20 4 0.8 22A, 17A 

  500 µg 26 5 1.1 29A, 22A 

  150 µg 19 8 0.8 25A, 13A 

  50 µg 24 1 1.0 24A, 23A 

  15 µg 22 1 0.9 22A, 21A 

  5.0 µg 20 1 0.8 21A, 19A 

  1.5 µg 17 1 0.7 17A, 16A 

 Ethanol 25 µL 24 1  24A, 23A 
       

 
       

TA98 2NF 1.0 µg 761 65 54.4 715A, 807A 

TA100 SA 1.0 µg 591 32 6.7 568A, 613A 

TA1535 SA 1.0 µg 602 26 50.2 620A, 583A 

TA1537 9AAD 75 µg 259 81 28.8 316A, 201A 

WP2uvrA MMS 1000 µg 563 33 23.5 586A, 540A 
       

 
Key to Positive Controls Key to Plate Postfix Codes 
    

2NF 
SA 
9AAD 
MMS 

2-nitrofluorene 
sodium azide 
9-Aminoacridine 
methyl methanesulfonate 

4  
2  

Extremely reduced background 
Slightly reduced background 

Key to Automatic & Manual Count Flags 
M: Manual count                A: Automatic count 
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Table 2 
Initial Toxicity-Mutation Assay with S9 activation 

 
Study Number: AD58PU.503001.BTL Study Code: AD58PU 
Experiment: B1 Date Plated: 6/18/2014 
Exposure Method: Pre-incubation assay Evaluation Period: 6/23/2014 

 

Strain Article Dose level 
per plate 

Mean 
revertants 
per plate 

Standard 
Deviation 

Ratio 
treated / 
solvent 

Individual revertant 
colony counts and 
background codes 

 
       

TA98 1-bromopropane 5000 µg 14 6 0.5 10A 3, 18A 3 
  1500 µg 27 6 0.9 22A, 31A 

  500 µg 29 5 1.0 25A, 32A 

  150 µg 30 0 1.0 30A, 30A 

  50 µg 20 6 0.7 24A, 15A 

  15 µg 26 11 0.9 18A, 34A 

  5.0 µg 24 2 0.8 25A, 22A 

  1.5 µg 23 2 0.8 24A, 21A 

 Ethanol 25 µL 29 7  34A, 24A 
       

 
       

TA100 1-bromopropane 5000 µg 63 10 0.6 70A 3, 56A 3 
  1500 µg 95 16 0.9 84A, 106A 

  500 µg 103 8 1.0 97A, 108A 

  150 µg 100 17 1.0 88A, 112A 

  50 µg 89 1 0.9 88A, 89A 

  15 µg 103 17 1.0 91A, 115A 

  5.0 µg 93 6 0.9 97A, 88A 

  1.5 µg 86 16 0.8 74A, 97A 

 Ethanol 25 µL 104 0  104A, 104A 
       

 
       

TA1535 1-bromopropane 5000 µg 10 2 0.9 8A 3, 11A 3 
  1500 µg 13 8 1.2 18A, 7A 

  500 µg 6 1 0.5 5A, 6A 

  150 µg 13 0 1.2 13A, 13A 

  50 µg 12 7 1.1 17A, 7A 

  15 µg 15 1 1.4 14A, 15A 

  5.0 µg 9 0 0.8 9A, 9A 

  1.5 µg 11 6 1.0 15A, 7A 

 Ethanol 25 µL 11 11  3A, 18A 
       

 
 Key to Plate Postfix Codes 
    

  3  Moderately reduced background 
Key to Automatic & Manual Count Flags 
M: Manual count                A: Automatic count 
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Table 2 cont. 
Initial Toxicity-Mutation Assay with S9 activation 

 
Study Number: AD58PU.503001.BTL Study Code: AD58PU 
Experiment: B1 Date Plated: 6/18/2014 
Exposure Method: Pre-incubation assay Evaluation Period: 6/23/2014 

 

Strain Article Dose level 
per plate 

Mean 
revertants 
per plate 

Standard 
Deviation 

Ratio 
treated / 
solvent 

Individual revertant 
colony counts and 
background codes 

 
       

TA1537 1-bromopropane 5000 µg 8 4 0.7 10A 3, 5A 3 
  1500 µg 12 1 1.0 11A, 13A 

  500 µg 9 3 0.8 11A, 7A 

  150 µg 9 1 0.8 9A, 8A 

  50 µg 15 1 1.3 15A, 14A 

  15 µg 11 1 0.9 10A, 11A 

  5.0 µg 8 1 0.7 8A, 7A 

  1.5 µg 10 1 0.8 10A, 9A 

 Ethanol 25 µL 12 4  9A, 15A 
       

 
       

WP2uvrA 1-bromopropane 5000 µg 36 3 1.3 38A, 34A 

  1500 µg 32 2 1.2 30A, 33A 

  500 µg 34 13 1.3 43A, 25A 

  150 µg 29 2 1.1 27A, 30A 

  50 µg 28 1 1.0 29A, 27A 

  15 µg 30 1 1.1 29A, 31A 

  5.0 µg 23 1 0.9 22A, 24A 

  1.5 µg 26 6 1.0 30A, 22A 

 Ethanol 25 µL 27 3  29A, 25A 
       

 
       

TA98 2AA 1.0 µg 435 5 15.0 431A, 438A 

TA100 2AA 2.0 µg 504 60 4.8 546A, 461A 

TA1535 2AA 1.0 µg 52 1 4.7 52A, 51A 

TA1537 2AA 2.0 µg 47 1 3.9 47A, 46A 

WP2uvrA 2AA 15 µg 310 2 11.5 311A, 308A 
       

 
Key to Positive Controls Key to Plate Postfix Codes 
    

2AA 2-aminoanthracene 3  Moderately reduced background 
Key to Automatic & Manual Count Flags 
M: Manual count                A: Automatic count 
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Table 3 
Confirmatory Mutagenicity Assay without S9 activation 

 
Study Number: AD58PU.503001.BTL Study Code: AD58PU 
Experiment: B2 Date Plated: 6/27/2014 
Exposure Method: Pre-incubation assay Evaluation Period: 6/30/2014 

 

Strain Article Dose level 
per plate 

Mean 
revertants 
per plate 

Standard 
Deviation 

Ratio 
treated / 
solvent 

Individual revertant 
colony counts and 
background codes 

 
       

TA98 1-bromopropane 5000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  3000 µg 19 7 0.8 25M, 20M, 12M 

  2000 µg 24 10 1.0 31M, 29M, 13M 

  1500 µg 27 1 1.1 26M, 26M, 28M 

  500 µg 23 7 1.0 31M, 20M, 17M 

  150 µg 19 3 0.8 16M, 22M, 19M 

  50 µg 21 3 0.9 18M, 24M, 20M 

 Ethanol 25 µL 24 3  22M, 27M, 24M 
       

 
       

TA100 1-bromopropane 5000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  3000 µg 67 17 0.7 86A, 54A, 60A 

  2000 µg 65 20 0.7 78A, 42A, 76A 

  1500 µg 72 22 0.7 47A, 81A, 88A 

  500 µg 80 16 0.8 65A, 78A, 96A 

  150 µg 91 8 0.9 93A, 82A, 97A 

  50 µg 90 8 0.9 91A, 98A, 82A 

 Ethanol 25 µL 97 12  96A, 109A, 85A 
       

 
       

TA1535 1-bromopropane 5000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  3000 µg 10 4 0.8 6A, 10A, 14A 

  2000 µg 8 4 0.6 13A, 6A, 6A 

  1500 µg 13 1 1.0 12A, 13A, 13A 

  500 µg 17 1 1.3 16A, 18A, 17A 

  150 µg 10 2 0.8 12A, 10A, 8A 

  50 µg 11 3 0.8 10A, 8A, 14A 

 Ethanol 25 µL 13 2  14A, 11A, 14A 
       

 
       

TA1537 1-bromopropane 5000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  3000 µg 7 3 0.9 5A, 5A, 11A 

  2000 µg 8 1 1.0 8A, 7A, 8A 

  1500 µg 6 6 0.8 13A, 2A, 2A 

  500 µg 8 4 1.0 5A, 7A, 12A 

  150 µg 11 3 1.4 13A, 13A, 7A 

  50 µg 11 3 1.4 11A, 14A, 8A 

 Ethanol 25 µL 8 3  6A, 8A, 11A 
       

 
 Key to Plate Postfix Codes 
    

  4  Extremely reduced background 
Key to Automatic & Manual Count Flags 
M: Manual count                A: Automatic count 
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Table 3 cont. 
Confirmatory Mutagenicity Assay without S9 activation 

 
Study Number: AD58PU.503001.BTL Study Code: AD58PU 
Experiment: B2 Date Plated: 6/27/2014 
Exposure Method: Pre-incubation assay Evaluation Period: 6/30/2014 

 

Strain Article Dose level 
per plate 

Mean 
revertants 
per plate 

Standard 
Deviation 

Ratio 
treated / 
solvent 

Individual revertant 
colony counts and 
background codes 

 
       

WP2uvrA 1-bromopropane 5000 µg 21 5 0.8 19A 2, 17A 2, 26A 2 
  3000 µg 21 5 0.8 24A, 24A, 16A 

  2000 µg 32 6 1.3 31A, 38A, 27A 

  1500 µg 33 3 1.3 35A, 29A, 35A 

  500 µg 30 13 1.2 27A, 19A, 45A 

  150 µg 32 10 1.3 22A, 41A, 32A 

  50 µg 27 3 1.1 23A, 29A, 29A 

 Ethanol 25 µL 25 5  31A, 22A, 23A 
       

 
       

TA98 2NF 1.0 µg 624 28 26.0 612A, 656A, 603A 

TA100 SA 1.0 µg 1120 55 11.5 1078A, 1100A, 1182A 

TA1535 SA 1.0 µg 836 37 64.3 793A, 860A, 855A 

TA1537 9AAD 75 µg 312 184 39.0 324A, 490A, 122A 

WP2uvrA MMS 1000 µg 561 8 22.4 560A, 569A, 554A 
       

 
Key to Positive Controls Key to Plate Postfix Codes 
    

2NF 
SA 
9AAD 
MMS 

2-nitrofluorene 
sodium azide 
9-Aminoacridine 
methyl methanesulfonate 

2  Slightly reduced background 

Key to Automatic & Manual Count Flags 
M: Manual count                A: Automatic count 
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Table 4 
Confirmatory Mutagenicity Assay with S9 activation 

 
Study Number: AD58PU.503001.BTL Study Code: AD58PU 
Experiment: B2 Date Plated: 6/27/2014 
Exposure Method: Pre-incubation assay Evaluation Period: 6/30/2014 

 

Strain Article Dose level 
per plate 

Mean 
revertants 
per plate 

Standard 
Deviation 

Ratio 
treated / 
solvent 

Individual revertant 
colony counts and 
background codes 

 
       

TA98 1-bromopropane 5000 µg 9 3 0.6 8M 3, 6M 3, 12M 3 
  3000 µg 14 2 1.0 14M, 16M, 13M 

  2000 µg 14 1 1.0 14M, 13M, 15M 

  1500 µg 14 3 1.0 11M, 16M, 14M 

  500 µg 10 1 0.7 10M, 11M, 10M 

  150 µg 14 3 1.0 16M, 11M, 16M 

  50 µg 13 5 0.9 9M, 11M, 19M 

 Ethanol 25 µL 14 4  18M, 15M, 10M 
       

 
       

TA100 1-bromopropane 5000 µg 59 5 0.6 62A 3,  NCN#, 55A 3 
  3000 µg 79 22 0.8 65A, 104A, 67A 

  2000 µg 81 26 0.8 65A, 111A, 67A 

  1500 µg 85 18 0.9 102A, 87A, 67A 

  500 µg 108 16 1.1 109A, 123A, 92A 

  150 µg 107 10 1.1 99A, 118A, 104A 

  50 µg 106 11 1.1 93A, 110A, 114A 

 Ethanol 25 µL 97 9  105A, 87A, 99A 
       

 
       

TA1535 1-bromopropane 5000 µg 17 1 1.3 17A 3, 17A 3, 18A 3 
  3000 µg 15 3 1.2 13A, 14A, 18A 

  2000 µg 21 3 1.6 23A, 17A, 23A 

  1500 µg 21 8 1.6 29A, 14A, 19A 

  500 µg 13 3 1.0 13A, 11A, 16A 

  150 µg 12 5 0.9 14A, 6A, 16A 

  50 µg 12 5 0.9 6A, 14A, 16A 

 Ethanol 25 µL 13 5  16A, 16A, 8A 
       

 
       

TA1537 1-bromopropane 5000 µg 12 3 0.9  CPN#, 14A 3, 10A 3 
  3000 µg 6 1 0.5 7A, 5A, 7A 

  2000 µg 7 6 0.5 14A, 2A, 4A 

  1500 µg 8 2 0.6 6A, 7A, 10A 

  500 µg 6 1 0.5 5A, 5A, 7A 

  150 µg 7 4 0.5 7A, 4A, 11A 

  50 µg 5 5 0.4 5A, 1A, 10A 

 Ethanol 25 µL 13 3  16A, 11A, 12A 
       

 
 Key to Plate Postfix Codes 
    

  3  
NC 
N# 
CP 

Moderately reduced background 
No cells 
Not counted  
Contaminated plate 

Key to Automatic & Manual Count Flags 
M: Manual count                A: Automatic count 
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Table 4 cont. 
Confirmatory Mutagenicity Assay with S9 activation 

 
Study Number: AD58PU.503001.BTL Study Code: AD58PU 
Experiment: B2 Date Plated: 6/27/2014 
Exposure Method: Pre-incubation assay Evaluation Period: 6/30/2014 

 

Strain Article Dose level 
per plate 

Mean 
revertants 
per plate 

Standard 
Deviation 

Ratio 
treated / 
solvent 

Individual revertant 
colony counts and 
background codes 

 
       

WP2uvrA 1-bromopropane 5000 µg 31 2 1.0 33A, 30A, 29A 

  3000 µg 40 12 1.3 26A, 47A, 48A 

  2000 µg 39 11 1.3 44A, 27A, 47A 

  1500 µg 34 6 1.1 32A, 41A, 30A 

  500 µg 36 1 1.2 35A, 37A, 37A 

  150 µg 32 8 1.0 37A, 36A, 22A 

  50 µg 34 8 1.1 42A, 27A, 32A 

 Ethanol 25 µL 31 14  44A, 31A, 17A 
       

 
       

TA98 2AA 1.0 µg 519 49 37.1 571A, 511A, 474A 

TA100 2AA 2.0 µg 328 35 3.4 367A, 320A, 298A 

TA1535 2AA 1.0 µg 63 3 4.8 65A, 59A, 65A 

TA1537 2AA 2.0 µg 40 7 3.1 36A, 48A, 35A 

WP2uvrA 2AA 15 µg 334 83 10.8 424A, 317A, 260A 
       

 
Key to Positive Controls  
    

2AA 2-aminoanthracene   
Key to Automatic & Manual Count Flags 
M: Manual count                A: Automatic count 
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Table 5 
Retest of the Confirmatory Mutagenicity Assay without S9 activation 

 
Study Number: AD58PU.503001.BTL Study Code: AD58PU 
Experiment: B3 Date Plated: 7/24/2014 
Exposure Method: Pre-incubation assay Evaluation Period: 7/30/2014 

 

Strain Article Dose level 
per plate 

Mean 
revertants 
per plate 

Standard 
Deviation 

Ratio 
treated / 
solvent 

Individual revertant 
colony counts and 
background codes 

 
       

TA98 1-bromopropane 5000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  3000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  2000 µg 30 16 1.4 27A, 16A, 47A 

  1500 µg 35 6 1.6 31A, 41A, 32A 

  500 µg 36 1 1.6 35A, 37A, 37A 

  150 µg 37 7 1.7 37A, 30A, 44A 

  50 µg 39 5 1.8 44A, 35A, 39A 

 Ethanol 25 µL 22 5  16A, 25A, 25A 
       

 
       

TA100 1-bromopropane 5000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  3000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  2000 µg 75 3 0.7 73A, 73A, 79A 

  1500 µg 74 5 0.7 79A, 75A, 69A 

  500 µg 90 12 0.8 100A, 76A, 94A 

  150 µg 83 12 0.8 80A, 73A, 97A 

  50 µg 75 9 0.7 69A, 72A, 85A 

 Ethanol 25 µL 106 12  94A, 108A, 117A 
       

 
       

TA1535 1-bromopropane 5000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  3000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  2000 µg 13 4 0.9 17A, 10A, 12A 

  1500 µg 16 4 1.1 16A, 19A, 12A 

  500 µg 18 6 1.2 23A, 20A, 11A 

  150 µg 18 3 1.2 16A, 16A, 22A 

  50 µg 15 1 1.0 16A, 14A, 14A 

 Ethanol 25 µL 15 4  11A, 16A, 18A 
       

 
       

TA1537 1-bromopropane 5000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  3000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  2000 µg 3 1 0.5 3M, 3M, 4M 

  1500 µg 5 2 0.8 3M, 5M, 6M 

  500 µg 4 1 0.7 4M, 4M, 3M 

  150 µg 3 1 0.5 2M, 4M, 3M 

  50 µg 4 1 0.7 4M, 4M, 3M 

 Ethanol 25 µL 6 1  7M, 6M, 5M 
       

 
 Key to Plate Postfix Codes 
    

  4  Extremely reduced background  
Key to Automatic & Manual Count Flags 
M: Manual count                A: Automatic count 
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Table 5 cont. 
Retest of the Confirmatory Mutagenicity Assay without S9 activation 

 
Study Number: AD58PU.503001.BTL Study Code: AD58PU 
Experiment: B3 Date Plated: 7/24/2014 
Exposure Method: Pre-incubation assay Evaluation Period: 7/30/2014 

 

Strain Article Dose level 
per plate 

Mean 
revertants 
per plate 

Standard 
Deviation 

Ratio 
treated / 
solvent 

Individual revertant 
colony counts and 
background codes 

 
       

WP2uvrA 1-bromopropane 5000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  3000 µg 33 13 1.0 48A, 24A, 26A 

  2000 µg 29 7 0.9 27A, 24A, 37A 

  1500 µg 24 2 0.8 24A, 26A, 22A 

  500 µg 32 6 1.0 25A, 37A, 35A 

  150 µg 27 6 0.8 29A, 20A, 32A 

  50 µg 26 5 0.8 22A,  CPN#, 29A 

 Ethanol 25 µL 32 2  35A, 31A, 31A 
       

 
       

TA98 2NF 1.0 µg 768 62 34.9 698A, 816A, 791A 

TA100 SA 1.0 µg 1057 60 10.0 989A, 1099A, 1084A 

TA1535 SA 1.0 µg 463 5 30.9 462A, 468A, 459A 

TA1537 9AAD 75 µg 115 2 19.2 114A, 117A, 114A 

WP2uvrA MMS 1000 µg 614 58 19.2 548A, 650A, 645A 
       

 
Key to Positive Controls Key to Plate Postfix Codes 
    

2NF 
SA 
9AAD 
MMS 

2-nitrofluorene 
sodium azide 
9-Aminoacridine 
methyl methanesulfonate 

4  
CP 
N# 

Extremely reduced background 
Contaminated plate 
Not counted  

Key to Automatic & Manual Count Flags 
M: Manual count                A: Automatic count 
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Table 6 
Retest of the Confirmatory Mutagenicity Assay with S9 activation 

 
Study Number: AD58PU.503001.BTL Study Code: AD58PU 
Experiment: B3 Date Plated: 7/24/2014 
Exposure Method: Pre-incubation assay Evaluation Period: 7/30/2014 

 

Strain Article Dose level 
per plate 

Mean 
revertants 
per plate 

Standard 
Deviation 

Ratio 
treated / 
solvent 

Individual revertant 
colony counts and 
background codes 

 
       

TA98 1-bromopropane 5000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  3000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  2000 µg 23 8 0.7 19M, 32M, 17M 

  1500 µg 25 3 0.8 29M, 23M, 24M 

  500 µg 25 4 0.8 28M, 21M, 27M 

  150 µg 24 3 0.8 21M, 27M, 25M 

  50 µg 25 5 0.8 22M, 22M, 31M 

 Ethanol 25 µL 32 6  31M, 39M, 27M 
       

 
       

TA100 1-bromopropane 5000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  3000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  2000 µg 68 6 0.7 62A, 74A, 67A 

  1500 µg 78 14 0.8 66A, 94A, 75A 

  500 µg 88 11 0.9 87A, 99A, 78A 

  150 µg 88 13 0.9 103A, 80A, 80A 

  50 µg 106 27 1.1 125A, 87A,  CPN# 
 Ethanol 25 µL 100 32  81A, 82A, 137A 

       

 
       

TA1535 1-bromopropane 5000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  3000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  2000 µg 20 3 0.6 20A, 23A, 17A 

  1500 µg 20 6 0.6 13A, 24A, 24A 

  500 µg 24 2 0.8 22A, 25A, 26A 

  150 µg 32 3 1.0 31A, 35A, 29A 

  50 µg 26 3 0.8 23A, 29A, 27A 

 Ethanol 25 µL 31 7  23A, 36A, 33A 
       

 
       

TA1537 1-bromopropane 5000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  3000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  2000 µg 7 2 1.4 5M, 8M, 7M 

  1500 µg 5 2 1.0 5M, 6M, 3M 

  500 µg 4 2 0.8 6M, 3M, 4M 

  150 µg 4 1 0.8 4M, 5M, 3M 

  50 µg 4 1 0.8 4M, 5M, 4M 

 Ethanol 25 µL 5 1  4M, 6M, 5M 
       

 
 Key to Plate Postfix Codes 
    

  4  
CP 
N# 

Extremely reduced background 
Contaminated plate 
Not counted  

Key to Automatic & Manual Count Flags 
M: Manual count                A: Automatic count 
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Table 6 cont. 
Retest of the Confirmatory Mutagenicity Assay with S9 activation 

 
Study Number: AD58PU.503001.BTL Study Code: AD58PU 
Experiment: B3 Date Plated: 7/24/2014 
Exposure Method: Pre-incubation assay Evaluation Period: 7/30/2014 

 

Strain Article Dose level 
per plate 

Mean 
revertants 
per plate 

Standard 
Deviation 

Ratio 
treated / 
solvent 

Individual revertant 
colony counts and 
background codes 

 
       

WP2uvrA 1-bromopropane 5000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  3000 µg 0 0 0.0 0M 4, 0M 4, 0M 4 
  2000 µg 31 10 0.8 25A, 26A, 42A 

  1500 µg 28 4 0.7 25A, 32A, 26A 

  500 µg 25 2 0.6 24A, 23A, 27A 

  150 µg 33 5 0.8 27A, 36A, 35A 

  50 µg 32 9 0.8 30A, 24A, 42A 

 Ethanol 25 µL 41 10  30A, 43A, 49A 
       

 
       

TA98 2AA 1.0 µg 490 7 15.3 485A, 486A, 498A 

TA100 2AA 2.0 µg 554 53 5.5 562A, 602A, 497A 

TA1535 2AA 1.0 µg 105 12 3.4 93A, 106A, 117A 

TA1537 2AA 2.0 µg 87 16 17.4 72A, 103A, 85A 

WP2uvrA 2AA 15 µg 402 15 9.8 401A, 418A, 388A 
       

 
Key to Positive Controls Key to Plate Postfix Codes 
    

2AA 2-aminoanthracene 4  Extremely reduced background  
Key to Automatic & Manual Count Flags 
M: Manual count                A: Automatic count 
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APPENDIX I: Historical Control Data 
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Historical Negative and Positive Control Values 
2011 – 2013 

 
revertants per plate 

Strain Control 
Activation 

None Rat Liver 
Mean SD Min Max Mean SD Min Max 

TA98 
Neg 18 8 3 64 24 8 4 60 

Pos 271 214 34 2274 423 190 47 1711 

TA100 
Neg 98 18 50 251 110 23 55 247 

Pos 608 143 211 1393 730 260 247 2421 

TA1535 
Neg 11 4 1 43 12 4 1 35 

Pos 501 164 20 1593 103 92 20 1472 

TA1537 
Neg 7 4 0 28 8 4 0 28 

Pos 422 386 17 3711 59 56 10 850 

WP2 uvrA 
Neg 27 10 5 84 30 10 7 80 

Pos 380 160 42 1796 245 98 21 969 

SD=standard deviation; Min=minimum value; Max=maximum value; Neg=negative 
control (including but not limited to deionized water, dimethyl sulfoxide, ethanol and 
acetone); Pos=positive control 
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APPENDIX II: Study Protocol 
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APPENDIX IV: Dosing Formulation Analysis and Stability 
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2.6.7.8 Genotoxicity:  In Vitro Study No: AD58PU.503001.BTL Test Article: 1-bromopropane 

BioReliance Study No. AD58PU.503001.BTL    71 

 
Test for Induction of: Reverse mutation in bacterial cells No. of Independent Assays: 3 Study No.: AD58PU.503001.BTL 
Species/Strain: S. typhimurium, E. coli No. of Replicate Cultures: 2 (#1) and 3 (#2 and 3) Location in CTD: 
Metabolizing System: Aroclor-induced rat liver S9 No. of Cells Analyzed/Culture: 1.3 to 5.7 x 108 

cells/plate 
GLP Compliance: Yes 

Vehicle for Test Article: EtOH Vehicle for Positive Controls: DMSO, except sterile water for sodium azide 
Treatment: Preincubation (90±2 minutes at 37±2ºC) Dates of Treatment: 18 June 2014 (#1), 27 June 2014 (#2) and 24 July 2014 (#3) 
Cytotoxic Effects: Toxicity was observed at 5000 µg per plate with all Salmonella tester strains in the initial and confirmatory assays (#1 and 2) and beginning at 3000 or at 
5000 µg per plate with all tester strains in the retest of the confirmatory assay (#3). 
Genotoxic Effects: None 

 
Metabolic 
Activation 

Test 
Article 

Dose Level 
(µg/plate) 

 Initial Toxicity-Mutation Assay (#1) 
Revertant Colony Counts (Mean ±SD) 

         

    TA98 TA100 TA1535 TA1537 WP2uvrA 
         

Without 
Activation 

Ethanol 25 µL/plate  14 ± 1 88 ± 11 12 ± 1 9 ± 3 24 ± 1 
1-bromopropane 1.5   15 ± 1 77 ± 20 12 ± 4 6 ± 0 17 ± 1 

 5.0   22 ± 8 84 ± 13 9 ± 3 7 ± 1 20 ± 1 
 15   15 ± 3 77 ± 4 7 ± 2 4 ± 4 22 ± 1 
 50   16 ± 2 96 ± 1 11 ± 4 8 ± 1 24 ± 1 
 150   22 ± 4 74 ± 6 13 ± 3 6 ± 1 19 ± 8 
 500   12 ± 3 106 ± 1 9 ± 1 6 ± 1 26 ± 5 
 1500   17 ± 1 71 ± 0 14 ± 1 5 ± 2 20 ± 4 
 5000   0 ± 0 0 ± 0 0 ± 0 0 ± 0 23 ± 6 

2NF 1.0   761 ± 65     
SA 1.0    591 ± 32 602 ± 26   

9AAD 75      259 ± 81  
MMS 1000       563 ± 33 

 
Key to Positive Controls  
  

SA 
9AAD 
2NF 
MMS 

sodium azide 
9-Aminoacridine 
2-nitrofluorene 
methyl methanesulfonate 
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Metabolic 
Activation 

Test 
Article 

Dose Level 
(µg/plate) 

 Initial Toxicity-Mutation Assay (#1) 
Revertant Colony Counts (Mean ±SD) 

         

    TA98 TA100 TA1535 TA1537 WP2uvrA 
         

With 
Activation 

Ethanol 25 µL/plate  29 ± 7 104 ± 0 11 ± 11 12 ± 4 27 ± 3 
1-bromopropane 1.5   23 ± 2 86 ± 16 11 ± 6 10 ± 1 26 ± 6 

 5.0   24 ± 2 93 ± 6 9 ± 0 8 ± 1 23 ± 1 
 15   26 ± 11 103 ± 17 15 ± 1 11 ± 1 30 ± 1 
 50   20 ± 6 89 ± 1 12 ± 7 15 ± 1 28 ± 1 
 150   30 ± 0 100 ± 17 13 ± 0 9 ± 1 29 ± 2 
 500   29 ± 5 103 ± 8 6 ± 1 9 ± 3 34 ± 13 
 1500   27 ± 6 95 ± 16 13 ± 8 12 ± 1 32 ± 2 
 5000   14 ± 6 63 ± 10 10 ± 2 8 ± 4 36 ± 3 

2AA 1.0   435 ± 5  52 ± 1   
2AA 2.0    504 ± 60  47 ± 1  
2AA 15       310 ± 2 

 
Key to Positive Controls  
  

2AA 2-aminoanthracene   
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Metabolic 
Activation 

Test 
Article 

Dose Level 
(µg/plate) 

 Confirmatory Mutagenicity Assay (#2) 
Revertant Colony Counts (Mean ±SD) 

         

    TA98 TA100 TA1535 TA1537 WP2uvrA 
         

Without 
Activation 

Ethanol 25 µL/plate  24 ± 3 97 ± 12 13 ± 2 8 ± 3 25 ± 5 
1-bromopropane 50   21 ± 3 90 ± 8 11 ± 3 11 ± 3 27 ± 3 

 150   19 ± 3 91 ± 8 10 ± 2 11 ± 3 32 ± 10 
 500   23 ± 7 80 ± 16 17 ± 1 8 ± 4 30 ± 13 
 1500   27 ± 1 72 ± 22 13 ± 1 6 ± 6 33 ± 3 
 2000   24 ± 10 65 ± 20 8 ± 4 8 ± 1 32 ± 6 
 3000   19 ± 7 67 ± 17 10 ± 4 7 ± 3 21 ± 5 
 5000   0 ± 0 0 ± 0 0 ± 0 0 ± 0 21 ± 5 

2NF 1.0   624 ± 28     
SA 1.0    1120 ± 55 836 ± 37   

9AAD 75      312 ± 184  
MMS 1000       561 ± 8 

         
With 

Activation 
Ethanol 25 µL/plate  14 ± 4 97 ± 9 13 ± 5 13 ± 3 31 ± 14 

1-bromopropane 50   13 ± 5 106 ± 11 12 ± 5 5 ± 5 34 ± 8 
 150   14 ± 3 107 ± 10 12 ± 5 7 ± 4 32 ± 8 
 500   10 ± 1 108 ± 16 13 ± 3 6 ± 1 36 ± 1 
 1500   14 ± 3 85 ± 18 21 ± 8 8 ± 2 34 ± 6 
 2000   14 ± 1 81 ± 26 21 ± 3 7 ± 6 39 ± 11 
 3000   14 ± 2 79 ± 22 15 ± 3 6 ± 1 40 ± 12 
 5000   9 ± 3 59 ± 5 a 17 ± 1 12 ± 3 a 31 ± 2 

2AA 1.0   519 ± 49  63 ± 3   
2AA 2.0    328 ± 35  40 ± 7  
2AA 15       334 ± 83 

 
Key to Positive Controls  
  

SA 
2AA 
9AAD 
2NF 
MMS 

sodium azide 
2-aminoanthracene 
9-Aminoacridine 
2-nitrofluorene 
methyl methanesulfonate 

  

a One replicate plate was lost due to the absence of bacterial cells (TA100) or due to contamination (TA1537).  Therefore, standard deviation was calculated 
where n=2. 
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Metabolic 
Activation 

Test 
Article 

Dose Level 
(µg/plate) 

 Retest of the Confirmatory Mutagenicity Assay (#3) 
Revertant Colony Counts (Mean ±SD) 

         

    TA98 TA100 TA1535 TA1537 WP2uvrA 
         

Without 
Activation 

Ethanol 25 µL/plate  22 ± 5 106 ± 12 15 ± 4 6 ± 1 32 ± 2 
1-bromopropane 50   39 ± 5 75 ± 9 15 ± 1 4 ± 1 26 ± 5 a 

 150   37 ± 7 83 ± 12 18 ± 3 3 ± 1 27 ± 6 
 500   36 ± 1 90 ± 12 18 ± 6 4 ± 1 32 ± 6 
 1500   35 ± 6 74 ± 5 16 ± 4 5 ± 2 24 ± 2 
 2000   30 ± 16 75 ± 3 13 ± 4 3 ± 1 29 ± 7 
 3000   0 ± 0 0 ± 0 0 ± 0 0 ± 0 33 ± 13 
 5000   0 ± 0 0 ± 0 0 ± 0 0 ± 0 0 ± 0 

2NF 1.0   768 ± 62     
SA 1.0    1057 ± 60 463 ± 5   

9AAD 75      115 ± 2  
MMS 1000       614 ± 58 

         
With 

Activation 
Ethanol 25 µL/plate  32 ± 6 100 ± 32 31 ± 7 5 ± 1 41 ± 10 

1-bromopropane 50   25 ± 5 106 ± 27 a 26 ± 3 4 ± 1 32 ± 9 
 150   24 ± 3 88 ± 13 32 ± 3 4 ± 1 33 ± 5 
 500   25 ± 4 88 ± 11 24 ± 2 4 ± 2 25 ± 2 
 1500   25 ± 3 78 ± 14 20 ± 6 5 ± 2 28 ± 4 
 2000   23 ± 8 68 ± 6 20 ± 3 7 ± 2 31 ± 10 
 3000   0 ± 0 0 ± 0 0 ± 0 0 ± 0 0 ± 0 

 5000   0 ± 0 0 ± 0 0 ± 0 0 ± 0 0 ± 0 

2AA 1.0   490 ± 7  105 ± 12   
2AA 2.0    554 ± 53  87 ± 16  
2AA 15       402 ± 15 

 
Key to Positive Controls  
  

SA 
2AA 
9AAD 
2NF 
MMS 

sodium azide 
2-aminoanthracene 
9-Aminoacridine 
2-nitrofluorene 
methyl methanesulfonate 

  

a One replicate plate was lost due to contamination.  Therefore, standard deviation was calculated where n=2. 
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