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1.0 EXECUTIVE SUMMARY 

1.1 Study Design 

The purpose of this study was to analyze ensulizole, avobenzone, homosalate and padimate O 
for androgenic transactivation activity using the MDA-kb2 reporter cell line. The MDA-kb2 
cell line was derived from a human breast cancer line transfected with an androgen receptor 
promoter linked to a luciferase gene. Consequently, the MDA-kb2 cell line can measure the 
ability of a test substance to induce (agonism) or antagonize Androgen Receptor (AR) 
mediated transactivation via luciferase gene expression. Cell viability was monitored by a 
two-read propidium iodide (PI) uptake assay. 

Two runs were conducted on ensulizole, avobenzone, homosalate and padimate O.  The final 
concentrations for ensulizole were: 10-7.5, 10-7,10-6.5, 10-6, 10-5.5, 10-5, 10-4.5 and 10-4 M for 
runs 1 and 2 (05-February-2013 and 07-February-2013). The final concentrations for 
avobenzone, homosalate and padimate O were: 10-6.5, 10-6, 10-5.5, 10-5, 10-4.5, 10-4, 10-3.5 and 
10-3 M for runs 1 and 2 (05-February-2013 and 07-February-2013). Every run contained one 
agonist plate, one antagonist plate, and one cytotoxicity plate for each substance tested. 

Solubility was determined by nephelometry for runs 1 and 2 (05-February-2013 and 07
February-2013). 

For agonist plates, all concentrations were tested in replicates of 6/plate, with the addition of 
2 replicates/plate that incorporated the antagonist nilutamide which is used as a CeeTox 
internal control.  Replicates incorporating the nilutamide allow for the identification of non
specific (i.e., non-androgen receptor mediated) induction of the luciferase gene. 

For antagonist plates, all test substance concentrations included four replicates with 1 nM 
DHT and four replicates with 1000 nM DHT.  Replicates incorporating 1000 nM DHT 
allowed for the identification of assay interference. 

For cytotoxicity plates, all concentrations were tested in replicates of 6/plate, with the 
addition of 2 replicates/plate that incorporated digitonin.  Replicates incorporating digitonin 
allow for the identification of assay interference. 

The duration of exposure was 24 hours. A complete concentration response curve for each of 
3 reference compounds (dihydrotestosterone (DHT), nilutamide (NIL) and 1,1-dichloro-2,2
bis(p-chlorophenyl)ethylene (p,p’-DDE)) was run each time the transcriptional activation 
assay was performed. 

1.2 Results 

Solubility was determined by nephelometry for runs 1 and 2 (05-February-2013 and 07
February-2013). Visual observations were also noted. 
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The top concentration for ensulizole in runs 1 and 2 (05-February-2013 and 07-February
2013) was 10-4 M.  Precipitation was not observed in ensulizole. 

The top concentration for avobenzone in runs 1 and 2 (05-February-2013 and 07-February
2013) was 10-3 M.  Precipitation was observed at 10-4, 10-3.5 and 10-3 M in avobenzone in runs 
1 and 2 (05-February-2013 and 07-February-2013).  

The top concentration for homosalate in runs 1 and 2 (05-February-2013 and 07-February
2013) was 10-3 M.  Precipitation was observed at 10-4 M in homosalate in run 1 (05-February
2013) and at 10-4 and 10-3.5 M in run 2 (07-February-2013). Homosalate was also visually 
observed for precipitation in run 2 (07-February-2013) and noted as oily at the concentrations 
10-3.5 and 10-3 M.  

The top concentration for padimate O in runs 1 and 2 (05-February-2013 and 07-February
2013) was 10-3 M.  Precipitation was observed at 10-4 M in padimate O in run 1 (05-February
2013) and at 10-4 and 10-3.5 M in run 2 (07-February-2013). Padimate O was also visually 
observed for precipitation in run 2 (07-February-2013) and noted as oily at the concentrations 
10-3.5 and 10-3 M. 

Cytotoxicity (≥20% reduction in cell viability) was observed in ensulizole at 10-4.5 M in the 
second run (07-February-2013). Cytotoxicity was noted in avobenzone at 10-4.5, 10-4, 10-3.5 

10-3 M in runs 1 and 2 (05-February-2013 and 07-February-2013).  Cytotoxicity was 
observed in homosalate at 10-3.5 and 10-3 M in the first run (05-February-2013). Cytotoxicity 
was observed in padimate O at 10-4, 10-3.5, 10-3 M in the second run (07-February-2013). 

In all independent runs of the agonist transcriptional activation assay, these test substances 
(ensulizole, avobenzone, homosalate and padimate O) did not result in an increase in 
luciferase activity at any of the viable soluble concentrations tested (RPC max <20%). 

In all independent runs of the antagonist transcriptional activation assay, ensulizole, 
avobenzone and padimate O did not result in a differential between the high antagonism and 
the low antagonism of greater than 50% at more than one viable soluble concentration. 

In the antagonist transcriptional activation assay, homosalate did result in an average 
differential between the high antagonism and the low antagonism of greater than 50%. The 
average differential was 60% (28% run 1 and 92% run 2 at -4.5 M).  A dose response of more 
than one viable soluble concentration was noted in run 2 (20%, 42%, 51% and 92% at 
concentrations 10-6, 10-5.5, 10-5, 10-4.5 M). 

1.3 Conclusion 

Ensulizole, avobenzone and padimate O do not demonstrate agonism or antagonism of AR 
mediated transactivation when tested in the MDA-kb2 cell model system. Homosalate does 
not demonstrate agonism, however there was a exposure dependent antagonism of AR-
mediated transactivation when homosalate was tested in the MDA-kb2 cell model system. 
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2.0 INTRODUCTION 

2.1 Purpose 

The purpose of this study was to analyze ensulizole, avobenzone, homosalate and padimate O 
for androgenic transactivation activity using the MDA-kb2 reporter cell line.  The MDA-kb2 
cell line is derived from a human breast cancer line transfected with an androgen receptor 
promoter linked to a luciferase gene. Consequently, the MDA-kb2 cell line can measure the 
ability of a test substance to induce (agonism) or antagonize AR mediated transactivation via 
luciferase gene expression. 

The MDA-kb2 cell line is derived from human breast cancer cells. These cells were 
transformed with an androgen responsive luciferase reporter plasmid driven by the mouse 
mammary tumor virus promoter (MMTV). The MMTV promoter was chosen for 
transformation because it is a robust viral promoter and is well characterized as being 
androgen responsive. Consequently, the MDA-kb2 cell line can measure the ability of a test 
substance to induce AR-mediated transactivation of luciferase gene expression, i.e., the cell 
line can be used to assess the ability of a test substance to act as an agonist of AR. 
Antagonism can be distinguished by the differential ellicited from the co-administration of 
the test article and AR agonist DHT at a high concentration (1000 nM) versus the co
administration of the test article and the AR agonist DHT at a low concentration (1 nM). 

2.2 Regulatory Citations 

Currently this assay has not been validated as part of the EDSP Tier 1 testing program and is 
not mandated. 

3.0 MATERIALS AND METHODS 

3.1 Test Substance 

3.1.1 Test substance details 

Test Substance Name: 2-Phenyl-5-benzimidazolesulfonic Acid (Ensulizole) 
Test Substance Supplier: Aldrich 
CAS Number: 27503-81-7 
Description: White to off white powder 
Solvent Used: Dimethyl sulfoxide 
Batch Number: 05117JE 
Expiry Date: Not provided 
Purity: 99.6% 
Molecular Formula: C13 H10 N2O3S 
Molecular Weight: 274.30 g/mol 

Study Number: 9070-100794ARTA Page 12 of  146 



  

     
 

  
 

  
  

  
   

  
  

  
  

  
  
  

 
  

  
  

   
  
  

  
  

  
  
  

 
   

 
  

  
  

   
  

  
  

  
  
  

 
   

 
    

      
 

Storage Conditions: Room Temp. (eg. ambient) 

Test Substance Name: Butyl-methoxydibenzoylmethane (Avobenzone) 
Test Substance Supplier: Universal-Preserv-A-Chem, Inc. 
CAS Number: 70356-09-1 
Description: Off white to yellowish crystalline powder 
Solvent Used: Dimethyl sulfoxide 
Batch Number: L802809 
Expiry Date: Not provided 
Purity: 98.5% 
Molecular Formula: C20 H22 O3 
Molecular Weight: 310.39 g/mol 
Storage Conditions: Room Temp. (eg. ambient) 

Test Substance Name: 3, 3, 5-Trimethlycyclohexyl Salicylate (Homosalate) 
Test Substance Supplier: Spectrum 
CAS Number: 118-56-9 
Description: Colorless to light yellow liquid 
Solvent Used: Dimethyl sulfoxide 
Batch Number: YT0976 
Expiry Date: Not provided 
Purity: 99.3% 
Molecular Formula: 262.34 g/mol 
Molecular Weight: C16 H22 O3 
Storage Conditions: Room Temp. (eg. ambient) 

Test Substance Name: 2-Ethylhexyl-P-Dimethyl-Aminobenzoate 
(Padimate-O) 

Test Substance Supplier: Aldrich 
CAS Number: 21245-02-3 
Description: Yellowish liquid 
Solvent Used: Dimethyl sulfoxide 
Batch Number: MKBF0590V 
Expiry Date: Not provided 
Purity: 98.1% 
Molecular Formula: 277.40 g/mol 
Molecular Weight: C17 H27 NO2 
Storage Conditions: Room Temp. (eg. ambient) 

Certificates of analysis for the test substances are presented in Appendix 2. 

The reference compound DHT (CAS# 521-18-6) was purchased from Sigma Aldrich (Buchs, 
Switzerland) and was 100.0% pure.  The catalog number was A8380 and the lot number was 
BCBF1698V. 

Study Number: 9070-100794ARTA Page 13 of  146 



  

     
 

    
      

  
 

   
       

  
 

  

 
    
   

     
       

  
  

 
 

  

  

    
   

  
  

   
    

 
  

 

  

     
  

  
  

    
     

 

The reference compound Nilutamide (CAS# 63612-50-0) was purchased from Sigma Aldrich 
(St. Louis, MO) and was 100% pure.  The catalog number was N8534 and the lot number 
was 057K1157V. 

The reference compound ppDDE (CAS# 72-55-9) was purchased from Sigma Aldrich 
(Milwaukee, WI) and was 98.6% pure.  The catalog number was 123897 and the lot number 
was 11923EOV. 

3.1.2 Vehicle selection 

Dimethyl sulfoxide (DMSO) was selected as a suitable vehicle for test substances.  
Therefore, solutions with a test substance concentration of up to 10-3 M (the highest 
concentration tested) were prepared while limiting the final concentration of DMSO in the 
assay medium to 0.5% (v/v). Dihydrotestosterone, nilutamide, p,p’-DDE and test substances 
were all prepared on the day of dosing for the first run (05-February-2013). 
Dihydrotestosterone, nilutamide, p,p’-DDE prepared on February 5, 2013 were used for the 
second run (07-February-2013).  Test substances were prepared on the day of dosing for the 
second run (07-February-2013).  

3.2 Cell Line 

3.2.1 Source 

The stably transfected MDA-kb2 cell line was used in this study. The cell line was obtained 
from ATCC (Appendix 3).  The cells were certified as Mycoplasma Free (Appendix 4). 

3.2.2 Stability of the cell line 

The stability of the cell line was monitored by the use of the following reference chemicals: 
dihydrotestosterone (DHT), nilutamide (Nil) and p,p'-DDE. A complete concentration 
response curve for each reference compound was run each time the transcriptional activation 
assay was performed (see Table 5). 

3.2.3 Cell culture and plating conditions 

Cells were maintained in Leibovitz’s L-15 culture medium containing 10% fetal bovine 
serum, in an incubator at ~37°C without CO2. The MDA-kb2 cell line is not contact 
inhibited and was grown to confluence. Cells were subcultivated at a 1:2 to 1:8 
subcultivation ratio. The cells were suspended with complete medium and plated into wells 
of a 96-well cell culture plate at a density of ~1 X 104 cells/100 µL/well. The cells were then 
placed into an incubator without CO2 at ~37°C overnight prior to chemical exposure. 

Study Number: 9070-100794ARTA Page 14 of  146 



  

     
 

  

  
 

    
  

 
 

    
   

   
 
  

3.3 Chemical Exposure and Assay Plate Organization 

Each test substance was prepared for addition to the cell system by making a 400 mM stock.  
Dilutions were prepared in DMSO to 400x final target concentration.  Ten microliter aliquots 
of the substance dilutions were added to 2 mL media in deep well plates and mixed to yield 
concentrations of test material 2-fold greater than the desired final concentration.  

After the overnight post-seeding incubation, the plates were removed from the incubator and 
the media was aspirated.  Fifty microliters of media and appropriate controls were added to 
the seeded plates. To achieve the final exposure concentrations each 2X solution was diluted 
2-fold in the 96-well plate containing the cells and media and controls. 
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Agonist 
1 2 3 4 5 6 7 8 9 10 11 12 

A Blank* DHT 
(10 nM) VC** VC Conc. 

1 
Conc. 

2 
Conc. 

3 
Conc. 

4 
Conc. 

5 
Conc. 

6 
Conc. 

7 
Conc. 

8 
B ↓*** ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 
C ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 
D ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 
E ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 
F ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 
G --------------------As above + antagonist (10 μM nilutamide)------------------

H ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 
DHT = dihydrotestosterone
 

*Blank wells contain media only (no cells)
 
**Vehicle control (VC) wells contain cells and media + 0.5% (v/v) DMSO
 
***↓ Indicates the composition of the well is identical to the well directly above it 

Antagonist 
1 2 3 4 5 6 7 8 9 10 11 12 

A Blank* DHT 
(10 nM) VC** VC Conc. 

1 
Conc. 

2 
Conc. 

3 
Conc. 

4 
Conc. 

5 
Conc. 

6 
Conc. 

7 
Conc. 

8 
B ↓*** ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 
C ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 
D ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 
E --------------------As above + (1000 nM DHT instead of 1 nM DHT)------------------

F ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 
G ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 
H ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ 

*Blank wells contain media only (no cells)
 
**Vehicle control (VC) wells contain cells and media + 0.5% (v/v) DMSO
 
****↓ Indicates the composition of the well is identical to the well directly above it 
Rows A-D are low agonist (1 nM DHT)
 
Rows E-H are high agonist (1000 nM DHT)
 

After adding the reference chemicals/test substances, the plates were incubated in an 
incubator at ~37°C without CO2 for ~24 hours. 

For the agonist plates, all concentrations were tested in replicates of 6/plate. In addition, for 
each concentration, 2 replicates/plate were prepared that incorporated the AR antagonist 
nilutamide. Replicates incorporating an AR antagonist allow for the identification of non
specific (i.e., non-AR-mediated) induction of the luciferase gene as true AR-mediated 
induction is inhibited by addition of an antagonist whereas non-specific induction is not. 

For the antagonist plates, all concentrations were tested in replicates of 4/plate.  Four 
replicates were co-administered 1 nM DHT and test article at each concentration. Four 

Study Number: 9070-100794ARTA Page 16 of  146 



  

     
 

   
     

 
 
 

        
   

 

  

  

        
  

      
  

        
   

     
     

  
   

 
 

   
 

  
      

     
      

    
     

     
    

     
     

 

   
  

   
 

replicates were co-administered 1000 nM DHT and test article at each concentration. 
Replicates incorporating 1000 nM DHT allowed for the identification of assay interference. 

In view of the short-term nature of studies of this type, no analyses of stability, homogeneity 
or achieved concentration(s) were carried out on preparations of the test substance or positive 
control chemicals, either before or after the treatment phase. This was not considered to have 
affected the integrity of the study. For the reference control compounds, stability was 
demonstrated by an appropriate response in the assay system. 

3.4 Assays 

3.4.1 Cytotoxicity assay 

Cell viability was monitored by a two-read propidium iodide (PI) uptake assay. PI was a 
light sensitive dye and all procedures were conducted under low light conditions.  PI could 
not cross the plasma membrane of intact and viable cells. Cells that were dead or dying had 
weakened plasma membranes which allowed PI to enter the cytosol of the damaged cells. 
Once inside the cell, PI intercalated into DNA/RNA and yielded a fluorescent signal. In the 
two-read procedure, the first read was taken immediately after full exposure to controls and 
test articles.  This measured “background” fluorescence.  The cells were then lysed and a 
second read was taken. This read indicated cell death.  The first read was then subtracted 
from the second read.  The results of the subtracted reads were directly proportional to the 
viability of the cells.  The control and test substance data were normalized to vehicle control 
to generate percent cell viability. 

Cells were seeded as described in Section 3.2.3, with the exception that a black-walled 96
well cell culture plate was used.  The cells were exposed to the test chemicals in replicates of 
6 (rows A-F) while the last 2 rows (G and H) received 250 µM digitonin as a positive control 
for cell death.  Following chemical exposure, the growth medium was removed and 50 µL of 
a PI working solution (44 μM in phosphate buffered saline) was added to each well. 
Background fluorescence was evaluated by measuring fluorescence immediately on a 
Packard Fusion fluorescence plate reader at an excitation wavelength of 544 nm and an 
emission wavelength of 612 nm for run 1 and on BioTek Synergy fluorescence plate reader at 
an excitation wavelength of 540 nm and an emission wavelength of 610 nm. Following this 
determination, 50 µL of a 2% (v/v) Triton X-100 solution was added to each well and the 
plate was incubated at room temperature for ~15 minutes to fully lyse all cells in the wells 
before measuring fluorescence at the same wavelengths on the same instrument. 

The background-corrected fluorescence was calculated for each well by subtracting the 
results of the first read from the results of the second read. The change in cell viability was 
determined by comparing treated wells to the vehicle control wells. A ≥20% reduction in 
cell viability was considered evidence of cytotoxicity. 
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3.4.2	 Precipitation assessment 

Solubility limits were determined by Nephelometry.  A 96-well clear bottom plate containing 
200 µL of every test concentration in cell culture media was evaluated using the 
Nepheloskan.  Nephelometry measured the particulate light scattering. Visual observations 
were also noted. 

3.4.3	 Transcriptional activation assay 

A luciferase assay was performed as described in CeeTox Standard Operating Protocol SOP 
2041 using the reagents listed below. Luciferase assay reagent was prepared as described in 
CeeTox SOP 2041 (proprietary information). 

Reagent Supplier Catalog # 
Trisma Base Sigma T6066 

Magnesium Chloride Sigma M2393 
EDTA Sigma E5134 

Dithiothreitol Sigma D0632 
ATP Sigma A2383 

Coenzyme A Sigma C3019 
AMP Sigma A1752 

Luciferin Promega E160E 
Glycerol Sigma G5516 

Triton-X100 Sigma T8787 
Bovine Serum Albumin Sigma A9418 

CDTA Sigma 32869 

3.5	 Agonist Transcriptional Activation Assay Data Analysis and 
Interpretation 

In order to determine the relative transcriptional activity as compared to the positive control 
(PC), 10 nM DHT, the luminescence data from each plate were analyzed according to the 
steps outlined below.  Wells incorporating nilutamide were analyzed in an identical fashion 
to wells not incorporating nilutamide, except that the data were normalized by subtracting the 
mean value for the nilutamide-containing vehicle control (VC) wells. Data was analyzed 
using Microsoft Excel. 

1.	 Any cytotoxic concentrations (as defined in Section 3.4.1) were excluded from data 
analysis. 

2.	 The mean value for the VC wells was calculated. 
3.	 The mean value for the VC wells was subtracted from each well to normalize the 

data. 
4.	 The mean value for the normalized PC wells was calculated. 
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5.	 The normalized value for each well was divided by the mean value of the normalized 
PC wells (with the normalized mean of the PC wells being defined as 100% relative 
transcriptional activity). The final value for each well is the relative transcriptional 
activity for that well compared to the mean normalized PC response. 

The data were then interpreted in according to the following steps (analyzed using Microsoft 
Excel): 

1.	 Where appropriate, LogPC 50 , LogPC 10 , LogEC 50 and Hill slope values were 

calculated.
 

2.	 For the test substance, the maximum response relative to the positive control 
(RPC Max ) was determined. In each individual run of the transcriptional activation 
assay, if RPCmax was less than 20%, the test substance was considered to have given a 
negative response for AR agonism. 

3.	 For each individual run of the transcriptional activation assay, the acceptability of the 
data was evaluated using the following criteria: 
•	 The mean normalized luciferase signal of the PC (10 nM DHT) should be at 

least 4-fold that of the mean VC on each plate. 
•	 The results of the reference compounds, nilutamide and DHT, should be 

within the acceptable ranges. 
4.	 If the acceptability criteria outlined above were met, that run of the transcriptional 

activation assay was considered to be definitive 
5.	 The test substance was considered negative if RPCMax was <20% in at least 2
 

definitive runs of the transcriptional activation assay. The test substance was
 
considered positive if RPC Max was ≥20% in at least 2 definitive runs of the
 
transcriptional activation assay.
 

3.6	 Antagonist Transcriptional Activation Assay Data Analysis and 
Interpretation 

In order to determine the relative transcriptional activity as compared to the positive control 
(PC), 10 nM DHT, the luminescence data from each plate were analyzed according to the 
steps outlined below.  Wells incorporating 1 nM DHT were analyzed in an identical fashion 
to wells incorporating 1000 nM DHT, except that the data was normalized to the induced 
control with 1 nM DHT or 1000 nM DHT, respectively. 

1.	 Any cytotoxic concentrations (as defined in Section 3.4.1) were excluded from data 
analysis. 

2.	 The mean value for the VC wells was calculated. 
3.	 The mean value for the VC wells was subtracted from each well to normalize the 

data. 
4.	 The mean value for the induced control with 1 nM DHT was calculated. 
5.	 The mean value for the induced control with 1000 nM DHT was calculated. 
6.	 The wells dosed with test or control substance and 1 nM DHT were normalized to the 

mean value for the induced control with 1 nM DHT. 
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7.	 The wells dosed with test or control substance and 1000 nM DHT were normalized to 
the mean value for the induced control with 1000 nM DHT. 

8.	 Averages of antagonist % maximal induction control were calculated (test or control 
substance a with 1 nM DHT). 

9.	 Averages of high agonist control % maximal induction control were calculated (test 
or control substance a with 1000 nM DHT). 

10. Differentials were calculated (averages of high agonist control % maximal induction 
control minus averages of antagonist % maximal induction control). 

The data were then interpreted according to the following steps: 

1.	 Where appropriate, RICMax, Differential IC50 , Differential IC30 , LogEC 50 and Hill 
slope values were calculated. 

2.	 If the differential between the high antagonism and the low antagonism was greater 
then 50% and had a dose response (more than one data point), than the test substance 
was considered positive. 

3.	 If the differential between the high antagonism and the low antagonism was less then 
50% and did not have a dose response (more than one data point), than the test 
substance was considered negative. 

4.	 For each individual run of the transcriptional activation assay, the acceptability of the 
data was evaluated using the following criteria: 
•	 The mean normalized luciferase signal of the PC (10 nM DHT) should have 

been at least 4-fold that of the negative control on each plate. 
5.	 If the acceptability criteria outlined above were met, that run of the transcriptional 

activation assay was considered to be definitive. 

4.0 RESULTS AND DISCUSSION 

4.1 Concentration Range for the Test Substance 

Two runs were conducted on ensulizole, avobenzone, homosalate and padimate O.  The final 
concentrations for ensulizole were: 10-7.5, 10-7,10-6.5, 10-6, 10-5.5, 10-5, 10-4.5 and 10-4 M for 
runs 1 and 2 (05-February-2013 and 07-February-2013).  The final concentrations for 
avobenzone, homosalate and padimate O were: 10-6.5, 10-6, 10-5.5, 10-5, 10-4.5, 10-4, 10-3.5 and 
10-3 M for runs 1 and 2 (05-February-2013 and 07-February-2013).  

4.2 Transcriptional Activation Assay Acceptance Criteria 

In all valid independent runs of the assay, the mean luciferase activity of the PC (10 nM 
DHT) was greater than 4-fold that of the mean luciferase activity of the VC on each plate. 

Test article data and data from the 3 reference compounds were excluded from evaluation 
and interpretation in instances of excessive cytotoxicity or precipitation observed in the valid 
independent runs. 
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4.3 Transcriptional Activation Assay Results 

Two runs were conducted on ensulizole, avobenzone, homosalate and padimate O.  

In all independent runs of the agonist transcriptional activation assay, these test substances 
(ensulizole, avobenzone, homosalate and padimate O) did not result in an increase in 
luciferase activity at any of the viable soluble concentrations tested (RPC max <20%). 

In all independent runs of the antagonist transcriptional activation assay, ensulizole, 
avobenzone and padimate O did not result in a differential between the high antagonism and 
the low antagonism of greater than 50% at more than one viable soluble concentration. 

In the antagonist transcriptional activation assay, homosalate did result in an average 
differential between the high antagonism and the low antagonism of greater than 50%.  The 
average differential was 60% (28% run 1 and 92% run 2 at -4.5 M).  A dose response of more 
than one viable soluble concentration was noted in run 2 (20%, 42%, 51% and 92% at 
concentrations 10-6, 10-5.5, 10-5 and 10-4.5 M). 

4.4 Discussion 

The suitable top concentration of ensulizole for use in the transcriptional activation assays 
was 10-4 M.  The second run (07-February-2013) demonstrated a dip below the cytotoxicity 
limit (23% reduction in viability at 10-4.5 M) but then returned to viable at 10-4 M. 

The suitable top concentration of avobenzone for use in the transcriptional activation assays 
was 10-5 M.  Precipitation as observed by nephelometry was noted at the concentration10-4 M 
and higher. Cytotoxicity (≥20% reduction) was demonstrated at the concentration 10-4.5 M 
and higher. 

The suitable top concentration of homosalate for use in the transcriptional activation assays 
was 10-4.5 M.  Precipitation as observed by nephelometry in conjunction with visual 
observation was noted at the concentration10-4 M and higher.  The first run (05-February
2013) demonstrated a dip below the cytotoxicity limit at the two highest concentrations (24% 
and 22% reduction in viability at 10-3.5 and 10-3 M, respectively). 

The suitable top concentration of padimate O for use in the transcriptional activation assays 
was 10-4.5 M.  Precipitation as observed by nephelometry in conjunction with visual 
observation was noted at the concentration 10-4 M and higher.  The second run (07-February
2013) demonstrated a dip below the cytotoxicity limit at the three highest concentrations 
(21%, 24% and 24% reduction in viability at 10-4 M, 10-3.5, and 10-3 M, respectively). 

The suitable top concentration of DHT for use in the transcriptional activation assays was 
10-8 M.  No precipitation was observed at any concentration tested.  The second run (07
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February-2013) demonstrated a dip below the cytotoxicity limit at 10-8.5 M (48% reduction in 
viability). 

The suitable top concentration of Nilutamide for use in the transcriptional activation assays 
was 10-5 M.  A peak suggesting precipitation was observed in one of the two replicates for 
the first run (05-February-2013) at 10-4 M. The first run (05-February-2013) demonstrated a 
dip below the cytotoxicity limit at the two highest concentrations (21% and 41% reduction in 
viability at 10-4.5 and 10-4 M, respectively). The second run (07-February-2013) 
demonstrated a dip below the cytotoxicity limit at the two highest concentrations (31% and 
42% reduction in viability at 10-4.5 and 10-4 M, respectively). 

The suitable top concentration of ppDDE for use in the transcriptional activation assays was 
10-4.5 M.  Precipitation as observed by nephelometry was noted at the concentration 10-4 M.  
Cytotoxicity (≥20% reduction) was demonstrated at the concentration 10-4 M. 

In all independent runs of the transcriptional activation assay, ensulizole, avobenzone, 
homosalate and padimate O did not result in an increase in luciferase activity in agonism 
plates at any of the viable soluble concentrations tested (RPC max <20%). 

In all independent runs of the transcriptional activation assay, ensulizole, avobenzone and 
padimate O did not result in a differential on the antagonism plates greater than 50% for two 
or more viable soluble doses. 

In the antagonist transcriptional activation assay, homosalate did result in an average 
differential between the high antagonism and the low antagonism of greater than 50%.  The 
average differential was 60% (28% run 1 and 92% run 2 at -4.5 M).  A dose response of more 
than one viable soluble concentration was noted in run 2 (20%, 42%, 51% and 92% at 
concentrations 10-6, 10-5.5, 10-5, 10-4.5 M). 

5.0 CONCLUSIONS 

Ensulizole, avobenzone and padimate O did not demonstrate agonism or antagonism of AR-
mediated transactivation when tested in the MDA-kb2 cell model system. Homosalate did 
not demonstrate agonism, however there was an exposure dependent antagonism of AR-
mediated transactivation when tested in the MDA-kb2 cell model system. 

6.0 REFERENCES 

Wilson, VS., Bobseine, K., Lambright, CR., and Gray, LE., Jr. (2002). A novel cell line, 
MDA-kb2, which stably expresses an androgen and glucocorticoid-responsive reporter for 
detection of hormone receptor agonists and antagonists. Toxicol. Sci. 66, 69-81. 
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TABLE 1 Results of 1st Valid Transcriptional Activation Assay Agonist 

Chemical Concentration 
(M) 

RTA 
(% of PC) 

RTA with Nil 
(% of PC) 

Cell Viability 
(% of VC) 

Precipitation 

Mean SD Value 1 Value 2 Mean SD Value 1 Value 2 

Ensulizole 

-7.5 0 1 1 0 98 4 137 165 
-7 0 1 0 0 100 3 143 152 

-6.5 0 1 1 0 95 3 175 157 
-6 1 1 0 1 94 2 148 156 

-5.5 2 1 3 2 97 3 172 150 
-5 1 1 3 2 93 2 177 195 

-4.5 1 1 0 2 93 1 253 160 
-4 2 2 1 0 87 2 415 158 

Avobenzone 

-6.5 1 0 -2 0 99 3 133 133 
-6 0 0 0 0 97 2 166 113 

-5.5 1 1 1 1 95 3 112 108 
-5 0 1 -2 -1 87 3 125 95 

-4.5 * * * * **72 3 220 251 
-4 * * * * **63 2 #6370 #6140 

-3.5 * * * * **48 3 #17346 #16898 
-3 * * * * **44 1 #18323 #17912 

Homosalate 

-6.5 0 1 0 1 100 4 113 170 
-6 1 1 1 -1 100 5 133 163 

-5.5 1 1 2 1 100 2 117 179 
-5 0 0 0 0 97 2 138 156 

-4.5 1 1 2 3 98 4 300 289 
-4 0 1 2 2 90 8 #742 #582 

-3.5 * * * * **76 15 #386 #604 
-3 * * * * **78 10 #318 #249 

Padimate O 

-6.5 0 1 1 -1 102 3 124 124 
-6 1 1 0 1 100 4 140 120 

-5.5 1 1 2 1 102 4 127 170 
-5 0 1 1 0 98 2 136 118 

-4.5 1 1 2 1 98 4 297 302 
-4 1 1 0 1 98 3 #625 #669 

-3.5 1 1 -1 0 98 2 #382 #422 
-3 1 1 2 0 91 4 #273 #249 

RTA = Relative Transcriptional Activation 
PC = Positive Control (10 nM DHT) 
VC = Vehicle Control 
SD = Standard Deviation 
# = Precipitation 
* = data not evaluated due to observed Cytotoxicity 
** = Cytotoxicity observed 
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TABLE 1 Results of 1st Valid Transcriptional Activation Assay Agonist 
(Continued) 

Chemical Concentration 
(M) 

RTA 
(% of PC) 

RTA with Nil 
(% of PC) 

Cell Viability 
(% of VC) 

Precipitation 

Mean SD Value 1 Value 2 Mean SD Value1 Value2 

DHT 

-11.5 0 1 -1 -2 99 2 109 147 
-11 1 1 -1 -1 96 2 122 187 

-10.5 6 2 1 0 95 2 117 195 
-10 23 7 0 0 96 1 107 225 
-9.5 75 20 5 2 97 4 205 236 
-9 98 14 5 7 98 1 175 174 

-8.5 116 30 30 18 98 2 103 143 
-8 106 14 76 62 95 2 122 132 

Nil 

-7.5 -1 1 -1 1 97 6 170 215 
-7.0 0 1 0 2 96 4 198 195 
-6.5 0 1 0 2 98 5 180 245 
-6.0 0 1 -1 0 96 5 159 138 
-5.5 2 2 4 4 95 5 148 265 
-5.0 3 2 5 3 93 6 180 202 
-4.5 * * * * **79 3 149 173 
-4.0 * * * * **59 1 156 861 

ppDDE 

-7.5 0 1 0 -1 99 4 181 465 
-7.0 0 1 0 -2 97 4 174 171 
-6.5 1 0 0 0 97 3 362 554 
-6.0 0 1 0 0 94 3 123 213 
-5.5 2 1 0 0 95 5 227 190 
-5.0 3 1 0 0 91 3 202 321 
-4.5 4 1 3 0 87 3 448 440 
-4.0 * * * * **73 3 #5421 #5261 

RTA = Relative Transcriptional Activation 
PC = Positive Control (10 nM DHT) 
VC = Vehicle Control 
SD = Standard Deviation 
# = Precipitation 
* = data not evaluated due to observed Cytotoxicity 
** = Cytotoxicity observed 
shaded areas not evaluated 
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TABLE 2 Results of 1st Valid Transcriptional Activation Assay 

Antagonist
 

Chemical Concentration 
(LogM) 

Low Agonist Maximal 
Induction 

Antagonism (%) 

High Agonist Maximum 
Induction (1000 nM DHT) (%) Differential 

Mean SD Mean SD 
10 nM DHT 115 36 89 15 

VC 0 0 107 14 
Induced Controls (1nM DHT) 100 13 93 20 

Ensulizole 

-7.5 129 18 79 12 -50 
-7.0 104 20 82 16 -21 
-6.5 107 21 117 25 10 
-6.0 118 27 121 6 3 
-5.5 153 22 102 16 -51 
-5.0 136 36 117 17 -19 
-4.5 137 15 144 7 7 
-4.0 144 38 110 21 -34 

10 nM DHT 89 23 97 4 
VC 0 2 97 22 

Induced Controls (1nM DHT) 100 29 103 5 

Avobenzone 

-6.5 102 18 95 10 -7 
-6.0 83 14 114 12 31 
-5.5 119 24 106 10 -13 
-5.0 76 13 87 12 12 
-4.5 * * * * * 
-4.0 * * * * * 
-3.5 * * * * * 
-3.0 * * * * * 

10 nM DHT 126 25 90 16 
VC 0 1 97 21 

Induced Controls (1nM DHT) 100 11 103 24 

Homosalate 

-6.5 121 22 93 7 -28 
-6.0 122 13 99 32 -23 
-5.5 112 39 115 20 2 
-5.0 109 10 114 25 5 
-4.5 88 9 116 11 28 
-4.0 28 6 113 16 #86 
-3.5 * * * * * 
-3.0 * * * * * 

10 nM DHT 118 39 100 22 
VC 0 1 91 6 

Induced Controls (1nM DHT) 100 8 109 38 

Padimate O 

-6.5 119 19 84 21 -36 
-6.0 109 30 77 18 -32 
-5.5 144 10 85 12 -59 
-5.0 133 38 99 24 -34 
-4.5 157 24 118 15 -39 
-4.0 145 24 104 20 -41 
-3.5 157 15 102 17 -55 
-3.0 153 45 93 14 -60 

VC = Vehicle Control 
SD = Standard Deviation 
* = data not evaluated due to observed Cytotoxicity, Cytotoxicity values shown on corresponding agonist table 
shaded areas = does not apply 
# = differential  > 50 

Study Number: 9070-100794ARTA Page 26 of  146 



  

     
 

   
  

  
 

 
 

 

 
  

    
      

        
        

 

      
      
      

      
      

      
      

      
      

        
        

 

      
      
      
      
      
      
      
      

       
        

       

 

      
      
      
      
      
      
      
      

 
 

     
 

 
 

TABLE 2 Results of 1st Valid Transcriptional Activation Assay 

Antagonist (Continued)
 

Chemical 

10 nM DHT 
VC 

Induced Controls (1nM DHT) 

DHT 

10 nM DHT 
VC 

Induced Controls (1nM DHT) 

Nil 

10 nM DHT 
VC 

Induced Controls (1nM DHT) 

ppDDE 

Concentration 
(LogM) 

-11.5 
-11 

-10.5 
-10 
-9.5 
-9 

-8.5 
-8 

-7.5 
-7.0 
-6.5 
-6.0 
-5.5 
-5.0 
-4.5 
-4.0 

-7.5 
-7.0 
-6.5 
-6.0 
-5.5 
-5.0 
-4.5 
-4.0 

Low Agonist 
Maximal Induction 

Antagonism (%) 
Mean SD 
122 69 

0 1 
100 22 
107 27 
109 14 
141 36 
146 33 
139 30 
135 18 
145 21 
181 35 
124 24 

0 2 
100 14 
77 19 
59 12 
50 7 
17 4 
12 2 
9 3 
* * 
* * 

60 16 
0 0 

100 12 
96 6 

145 34 
125 26 
123 16 
120 17 
81 21 
46 4 
* * 

High Agonist Maximum 
Induction (1000 nM DHT) (%) 

Mean SD 
110 12 
94 18 

106 12 
102 22 
117 20 
129 26 
119 29 
133 7 
148 21 
137 23 
130 20 
103 6 
101 13 
99 19 
90 6 
86 9 
87 19 

113 12 
124 17 
104 17 

* * 
* * 

87 44 
94 32 

106 16 
94 34 

130 51 
143 57 
183 83 
206 107 
222 85 
155 27 

* * 

Differential 

-6 
8 

-12 
-27 
-6 
13 
-7 

-51 

12 
27 
37 

#96 
#112 
#95 
* 
* 

-2 
-15 
18 

#61 
#86 

#140 
#110 

* 
VC = Vehicle Control 
SD = Standard Deviation 
* = data not evaluated due to observed Cytotoxicity, Cytotoxicity values shown on corresponding agonist table 
shaded areas = does not apply 
# = differential  > 50 
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TABLE 3 Results of 2nd Valid Transcriptional Activation Assay Agonist 

Chemical Concentration 
(M) 

RTA 
(% of PC) 

RTA with Nil 
(% of PC) 

Cell Viability 
(% of VC) 

Precipitation 

Mean SD Value 1 Value 2 Mean SD Value 1 Value 2 

Ensulizole 

-7.5 0 1 0 0 105 16 109 139 
-7 -1 1 0 -1 97 15 103 122 

-6.5 0 0 0 1 96 13 138 93 
-6 0 1 0 -1 97 18 109 122 

-5.5 1 1 1 4 100 14 149 86 
-5 1 0 1 3 103 16 350 253 

-4.5 * * * * **77 11 339 543 
-4 1 1 2 1 107 21 490 189 

Avobenzone 

-6.5 2 5 1 0 99 18 113 ***14797 
-6 0 1 0 0 93 25 112 106 

-5.5 0 0 1 0 97 25 108 105 
-5 0 1 -1 -1 85 20 115 105 

-4.5 * * * * **61 5 220 234 
-4 * * * * **50 0 #7039 #6882 

-3.5 * * * * **46 9 #18642 #18736 
-3 * * * * **50 11 #19685 #19518 

Homosalate 

-6.5 0 1 -2 -1 101 13 123 102 
-6 1 1 -1 -1 102 13 132 109 

-5.5 0 0 1 0 101 16 106 114 
-5 0 0 0 0 106 13 115 119 

-4.5 2 0 0 2 105 20 255 256 
-4 1 1 0 1 89 11 #1530 #1492 

-3.5 1 1 0 0 80 54 #882 #530 
-3 0 1 3 -1 83 26 #7237 #259 

Padimate O 

-6.5 0 0 0 -1 94 14 105 92 
-6 0 1 2 0 87 2 100 92 

-5.5 1 1 0 0 85 17 101 135 
-5 1 1 0 -1 87 15 130 100 

-4.5 2 1 2 2 89 20 321 330 
-4 * * * * **79 10 #1105 #1125 

-3.5 * * * * **76 12 #526 #872 
-3 * * * * **76 6 #258 #356 

RTA = Relative Transcriptional Activation 
PC = Positive Control (10 nM DHT) 
VC = Vehicle Control 
SD = Standard Deviation 
# = Precipitation 
* = data not evaluated due to observed Cytotoxicity 
** = Cytotoxicity observed 
*** = bubble 
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TABLE 3 Results of 2nd Valid Transcriptional Activation Assay Agonist 
(Continued) 

Chemical Concentration 
(M) 

RTA 
(% of PC) 

RTA with Nil 
(% of PC) 

Cell Viability 
(% of VC) 

Precipitation 

Mean SD Value 1 Value 2 Mean SD Value1 Value2 

DHT 

-11.5 0 1 0 -1 90 6 154 185 
-11 1 1 1 -1 85 8 149 124 

-10.5 4 1 0 0 90 8 184 124 
-10 22 6 0 0 88 13 116 201 
-9.5 74 27 2 1 89 11 166 220 
-9 104 17 4 3 92 7 117 132 

-8.5 * * * * **52 2 126 116 
-8 127 44 38 29 104 25 120 115 

Nil 

-7.5 0 0 0 0 98 4 126 216 
-7.0 0 1 0 0 100 4 170 188 
-6.5 -1 1 0 -1 118 53 103 124 
-6.0 0 1 0 1 104 6 121 121 
-5.5 2 1 3 2 99 12 115 159 
-5.0 3 1 3 4 109 10 92 115 
-4.5 * * * * **69 7 104 97 
-4.0 * * * * **58 5 161 107 

ppDDE 

-7.5 0 0 0 0 97 4 106 186 
-7.0 0 0 0 0 96 11 95 95 
-6.5 1 1 1 0 97 10 83 102 
-6.0 1 0 1 0 101 6 106 103 
-5.5 1 1 0 3 101 10 153 94 
-5.0 2 1 2 3 101 10 112 143 
-4.5 3 1 3 3 98 3 267 300 
-4.0 * * * * *77 9 #5064 #4709 

RTA = Relative Transcriptional Activation 
PC = Positive Control (10 nM DHT) 
VC = Vehicle Control 
SD = Standard Deviation 
# = Precipitation 
* = data not evaluated due to observed Cytotoxicity 
** = Cytotoxicity observed 
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TABLE 4 Results of 2nd Valid Transcriptional Activation Assay 

Antagonist
 

Chemical Concentration 
(LogM) 

Low Agonist Maximal 
Induction 

Antagonism (%) 

High Agonist Maximum 
Induction (1000 nM DHT) (%) Differential 

Mean SD Mean SD 
10 nM DHT 125 17 97 18 

VC 0 0 104 13 
Induced Controls (1nM DHT) 100 23 96 14 

Ensulizole 

-7.5 106 22 100 7 -5 
-7.0 95 32 97 16 2 
-6.5 109 11 126 25 17 
-6.0 110 30 122 33 12 
-5.5 125 20 136 15 11 
-5.0 145 20 135 28 -9 
-4.5 * * * * * 
-4.0 116 35 127 19 11 

10 nM DHT 

VC 0 0 108 29 
Induced Controls (1nM DHT) 100 37 92 6 

Avobenzone 

-6.5 86 17 97 19 11 
-6.0 90 18 99 22 9 
-5.5 99 15 107 16 7 
-5.0 79 22 85 8 6 
-4.5 * * * * * 
-4.0 * * * * * 
-3.5 * * * * * 
-3.0 * * * * * 

10 nM DHT 115 32 110 17 
VC 0 0 100 15 

Induced Controls (1nM DHT) 100 31 100 18 

Homosalate 

-6.5 99 30 134 26 35 
-6.0 96 22 117 33 20 
-5.5 81 8 123 27 42 
-5.0 91 20 142 16 #51 
-4.5 55 6 147 27 #92 
-4.0 24 3 126 11 #102 
-3.5 6 2 49 12 #43 
-3.0 11 1 83 16 #72 

10 nM DHT 91 44 84 14 
VC 0 1 94 14 

Induced Controls (1nM DHT) 100 15 106 15 

Padimate O 

-6.5 84 8 94 13 10 
-6.0 102 23 95 7 -6 
-5.5 121 5 117 21 -4 
-5.0 123 20 125 17 1 
-4.5 125 19 136 34 11 
-4.0 * * * * * 
-3.5 * * * * * 
-3.0 * * * * * 

VC = Vehicle Control 
SD = Standard Deviation 
* = data not evaluated due to observed Cytotoxicity, Cytotoxicity values shown on corresponding agonist table 
shaded areas = does not apply 
# = differential > 50 
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TABLE 4 Results of 2nd Valid Transcriptional Activation Assay 

Antagonist (Continued)
 

Chemical Concentration 
(LogM) 

Low Agonist 
Maximal Induction 

Antagonism (%) 

High Agonist Maximum 
Induction (1000 nM DHT) (%) Differential 

Mean SD Mean SD 
10 nM DHT 

VC 0 0 91 33 
Induced Controls (1nM DHT) 100 20 109 29 

DHT 

-11.5 89 9 101 21 12 
-11 96 9 98 18 1 

-10.5 125 29 125 25 0 
-10 121 9 120 27 0 
-9.5 122 23 134 23 12 
-9 125 19 136 11 11 

-8.5 * * * * * 
-8 166 28 100 37 -66 

10 nM DHT 152 50 119 35 
VC 0 1 105 28 

Induced Controls (1nM DHT) 100 17 95 18 

Nil 

-7.5 94 33 91 7 -3 
-7.0 90 17 109 33 19 
-6.5 52 10 106 6 #54 
-6.0 17 5 108 9 #91 
-5.5 9 3 124 22 #115 
-5.0 6 1 122 10 #116 
-4.5 * * * * * 
-4.0 * * * * * 

10 nM DHT 121 30 95 29 
VC 0 1 104 20 

Induced Controls (1nM DHT) 100 29 96 28 

ppDDE 

-7.5 106 20 89 20 -17 
-7.0 117 16 113 25 -4 
-6.5 117 14 117 27 0 
-6.0 106 39 110 18 4 
-5.5 86 7 113 22 27 
-5.0 64 8 118 22 #54 
-4.5 27 7 117 15 #90 
-4.0 * * * * * 

VC = Vehicle Control 
SD = Standard Deviation 
* = data not evaluated due to observed Cytotoxicity, Cytotoxicity values shown on corresponding agonist table 
shaded areas = does not apply 
# = differential  > 50 
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TABLE 5 LogPC50, LogPC10, LogEC50 and Hill Slope Values for the 
Reference Chemicals 

Agonist 

Name 

LogPC 50 LogPC 10 LogEC 50 Hill Slope 

1st 

Valid 
Assay 

2nd 

Valid 
Assay 

1st 

Valid 
Assay 

2nd 

ValidA 
ssay 

1st 

Valid 
Assay 

2nd 

Valid 
Assay 

1st 

Valid 
Assay 

2nd 

ValidAss 
ay 

DHT -9.7 -9.7 -10.4 -10.3 -9.7 -9.6 1.7 1.4 

Nil - - - - - - - -

ppDDE - - - - - - - -

PC = Positive Control (10 nM DHT) 

Antagonist 

Name 

Differential IC 50 
Differential 

IC30 
LogEC 50 Hill Slope 

1st 

Valid 
Assay 

2nd 

ValidA 
ssay 

1st 

Valid 
Assay 

2nd 

ValidA 
ssay 

1st 

Valid 
Assay 

2nd 

Valid 
Assay 

1st 

Valid 
Assay 

2nd 

Valid 
Assay 

DHT - - - - - - - -

Nil -6.4 -6.6 -6.8 -6.8 -6.5 -6.5 -0.8 -1.5 

ppDDE -6.1 -5.1 -6.4 -5.4 -4.7 -4.9 -1.3 -1.1 

Differential = High agonist minus low agonist
 
Differential IC 50 = concentration at which the high agonist minus low agonist is 50%
 

Name 

Relative Inhibitory 
Concentration Max 

(RICMax) 

1st Valid 
Assay 

2nd Valid 
Assay 

DHT - -

Nil 91.1 93.7 

ppDDE 54.4 73.3 
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FIGURE 1 Ensulizole – Agonist 

05Feb2013 
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The two separate graphs represent the data (Means±Standard Deviation) from the two different independent 
runs of the assay in the absence of antagonist (n =6/concentration). 
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FIGURE 2 Ensulizole – Antagonist 

05Feb2013 
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The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 
with 1000 nM DHT. 
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FIGURE 2 Ensulizole – Antagonist (Continued) 
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The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 
with 1000 nM DHT. 
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FIGURE 3 Avobenzone – Agonist 

05Feb2013 

Avobenzone 

-7 -6 -5 -4 -3 

%
 o

f 
M

ax
im

al
 I

nd
uc

tio
n 

C
on

tro
l 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

Concentration [LogM] 

07Feb2013 
Avobenzone 

Concentration [LogM] 
-7 -6 -5 -4 -3 

%
 o

f 
M

ax
im

al
 I

nd
uc

tio
n 

C
on

tro
l 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

The two separate graphs represent the data (Means±Standard Deviation) from the two different independent 
runs of the assay in the absence of antagonist (n =6/concentration). The limit of cyotoxicity was -5.0 logM in 
run one. 
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FIGURE 4 Avobenzone – Antagonist 
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The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 
with 1000 nM DHT. The limit of cyotoxicity was -5.0 logM. 
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FIGURE 4 Avobenzone – Antagonist (Continued) 

07Feb2013 
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The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 
with 1000 nM DHT. The limit of cyotoxicity was -5.0 logM 
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FIGURE 5 Homosalate – Agonist 
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The two separate graphs represent the data (Means±Standard Deviation) from the two different independent 
runs of the assay in the absence of antagonist (n =6/concentration). The limit of cytotoxicity was -4.0 logM for 
run one. 
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FIGURE 6 Homosalate– Antagonist 
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The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 
with 1000 nM DHT. The limit of cytotoxicity was -4.0 logM for run one. 
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FIGURE 6 Homosalate – Antagonist (Continued) 

07Feb2013 
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The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 
with 1000 nM DHT.. 
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FIGURE 7 Padimate O – Agonist 
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The two separate graphs represent the data (Means±Standard Deviation) from the two different independent 
runs of the assay in the absence of antagonist (n =6/concentration). The cytotoxicity limit for run two was -4.5 
logM. 
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FIGURE 8 Padimate O – Antagonist 
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The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 
with 1000 nM DHT. 
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FIGURE 8 Padimate O – Antagonist (Continued) 

07Feb2013 
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The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 
with 1000 nM DHT. The cytotoxicity limit for run two was -4.5 logM. 
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FIGURE 9 DHT – Agonist 
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The two separate graphs represent the data (Means±Standard Deviation) from the two different independent 
runs of the assay in the absence of antagonist (n =6/concentration). 
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FIGURE 10 DHT – Antagonist 
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The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 
with 1000 nM DHT. 
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FIGURE 10 DHT – Antagonist (Continued) 
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The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 
with 1000 nM DHT. 
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FIGURE 11 Nilutamide – Agonist 
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The two separate graphs represent the data (Means±Standard Deviation) from the two different independent 
runs of the assay in the absence of antagonist (n =6/concentration). The cytotoxicity limit is -5 logM. 
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FIGURE 12 Nilutamide – Antagonist 

05Feb2013 

Nilutamide 

-8 -7 -6 -5 -4 

A
nt

ag
on

is
t 

%
 o

f 
M

ax
im

al
 I

nd
uc

tio
n 

C
on

tro
l 

(A
ve

ra
ge

) 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

Concentration [LogM] 

Nilutamide 

-8 -7 -6 -5 -4 

H
ig

h 
A

go
ni

st
 c

on
tro

l, 
%

 o
f 

M
ax

im
al

 I
nd

uc
tio

n 
C

on
tro

l (
A

ve
ra

ge
) 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

130 

Concentration [LogM] 

The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 
with 1000 nM DHT. The cytotoxicity limit is -5 logM. 

Study Number: 9070-100794ARTA Page 50 of  146 



  

     
 

     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    
    

 
 

  

FIGURE 12 Nilutamide – Antagonist (Continued) 
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The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 
with 1000 nM DHT. The cytotoxicity limit is -5 logM. 
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FIGURE 13 ppDDE – Agonist 
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The two separate graphs represent the data (Means±Standard Deviation) from the two different independent 
runs of the assay in the absence of antagonist (n =6/concentration). The cytotoxicity limit is -4.5 logM. 
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FIGURE 14 ppDDE – Antagonist 
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The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 
with 1000 nM DHT. The cytotoxicity limit is -4.5 logM. 
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FIGURE 14 ppDDE – Antagonist (Continued) 
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The top graph represents the cells co-dosed with 1 nM DHT.  The bottom graph represents the cells co-dosed 
with 1000 nM DHT. The cytotoxicity limit is -4.5 logM. 
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APPENDIX 1 Raw and Normalized Luminescence Data 

VALID RUN 1 
February 5, 2013 

Concentration [LogM] 
Ensulizole 

(Ag) blank 10 nM 
DHT VC VC -7.5 -7.0 -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 

A 100 20000 400 500 300 250 550 650 900 750 800 350 
B 50 21900 700 150 600 300 550 650 1000 750 1000 1400 
C 0 17150 500 650 750 700 700 550 1250 700 550 1100 
D 50 21500 450 700 500 450 550 1000 700 1050 1150 1200 
E 0 24600 650 650 350 600 450 750 900 1300 800 750 
F 0 22550 800 400 800 400 750 750 900 550 550 750 
G 0 16250 350 400 600 400 750 450 1100 1000 550 650 
H 0 8950 550 500 450 550 500 650 900 800 800 550 

Concentration [LogM] 
Ensulizole 

(Antag) blank 10 nM 
DHT VC VC -7.5 -7.0 -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 

A 50 9750 450 13150 18350 12350 15250 12600 17800 16500 23250 17600 
B 0 17150 450 15100 22500 14650 12100 18300 24700 15800 20150 15700 
C 0 21500 350 13850 16400 19150 17250 21900 23300 20700 18550 27450 
D 50 20000 450 17350 19200 15400 19150 16800 24300 27050 18800 24050 
E 50 23950 26850 23000 17100 14800 26200 26200 17800 29850 32700 24450 
F 0 21650 26450 26200 15450 19650 32150 27150 25950 25300 32000 31250 
G 0 18500 22350 18350 17500 16900 28150 28750 24550 21250 30350 20450 
H 0 16500 20350 16450 21450 23000 18850 26100 23700 28550 33900 22250 
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APPENDIX 1 Raw and Normalized Luminescence Data (Continued) 

VALID RUN 2 
t February 7, 2013 

Concentration [LogM] 
Ensulizole 

(Ag) blank 10 nM 
DHT VC VC -7.5 -7.0 -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 

A 0 19700 600 300 450 300 700 250 500 1000 750 600 
B 0 31100 400 550 500 550 750 800 950 850 1200 1050 
C 0 26750 650 600 600 350 700 800 950 1050 850 950 
D 0 42400 500 550 550 150 600 550 800 750 700 1150 
E 0 28050 850 500 250 550 500 450 1100 850 750 550 
F 0 25400 400 450 850 250 500 350 650 900 300 500 
G 0 11950 350 650 650 500 550 450 850 900 1200 1250 
H 0 11950 900 450 450 350 800 400 1650 1350 800 850 

Concentration [LogM] 
Ensulizole 

(Antag) blank 10 nM 
DHT VC VC -7.5 -7.0 -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 

A 0 21550 400 14150 16500 11350 21400 14750 24150 31100 22600 16650 
B 0 28100 450 20600 20400 20700 22950 22700 26000 34350 32000 19350 
C 0 28750 550 24700 23000 27100 20050 24250 31050 24600 29150 27650 
D 0 24100 450 23200 27300 19200 25300 29250 21750 28700 36350 31800 
E 0 29350 27750 24900 29150 24000 30350 23600 42950 29400 31950 32150 
F 50 33450 24950 32650 30250 30750 32950 35150 37450 35100 34900 42150 
G 0 24850 32750 25300 25900 31550 45500 32900 33000 48100 35800 30550 
H 0 21950 31350 25350 27400 22900 32650 45600 39450 39100 34400 37750 
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APPENDIX 1 Raw and Normalized Luminescence Data (Continued) 

VALID RUN 1 
February 5, 2013 

Concentration [LogM] 
Avobenzone 

(Ag) blank 10 nM 
DHT VC VC -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 -3.5 -3.0 

A 0 23000 250 400 650 600 300 350 500 300 50 150 
B 0 22800 550 800 550 400 750 550 450 200 100 100 
C 0 26600 200 200 500 350 400 500 400 50 150 250 
D 50 23350 300 400 400 600 900 300 250 200 50 100 
E 0 24850 250 200 650 500 600 400 450 150 100 200 
F 0 22550 450 1000 700 600 600 650 350 0 100 150 
G 50 16700 450 750 150 450 750 150 100 50 200 200 
H 0 10100 550 450 450 600 850 300 100 200 300 150 

Concentration [LogM] 
Avobenzone 

(Antag) blank 10 nM 
DHT VC VC -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 -3.5 -3.0 

A 0 12150 1000 15650 16950 13650 20900 13550 3850 300 100 50 
B 0 21200 450 16750 20250 18600 24700 17850 6150 450 300 250 
C 0 20950 400 18400 24550 14700 28800 12350 3750 200 50 150 
D 0 15300 350 27550 17900 18700 18500 15950 3600 250 250 200 
E 0 20650 25100 21750 21450 26650 21450 15450 4200 500 100 100 
F 0 20200 21200 22450 18800 21950 19650 20550 3200 250 50 150 
G 0 20850 19850 21750 21600 21550 23050 17150 3950 350 300 300 
H 50 19250 14350 20050 17450 24700 24150 19750 3800 500 300 300 
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APPENDIX 1 Raw and Normalized Luminescence Data (Continued) 

VALID RUN 2 
February 7, 2013 

Concentration [LogM] 
Avobenzone 

(Ag) blank 10 nM 
DHT VC VC -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 -3.5 -3.0 

A 0 25550 650 800 600 350 600 750 250 150 50 300 
B 0 34350 850 550 450 700 550 200 150 150 100 50 
C 50 39450 550 450 4850 1400 600 450 350 200 0 50 
D 0 34800 550 300 1050 300 500 300 100 50 100 150 
E 0 35350 450 600 650 400 600 400 200 150 250 150 
F 50 27700 400 450 500 700 800 250 200 50 50 0 
G 0 12650 600 700 900 350 700 250 150 200 150 0 
H 0 22400 250 450 600 650 350 200 100 0 100 200 

Concentration [LogM] 
Avobenzone 

(Antag) blank 10 nM 
DHT VC VC -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 -3.5 -3.0 

A 0 14550 500 20500 16250 17200 20750 13450 3700 350 50 250 
B 0 42500 500 22400 24000 22550 30050 22900 5250 0 250 0 
C 0 30450 700 20850 25950 27300 25450 19400 7550 400 250 150 
D 50 25250 450 39800 22900 26300 26700 26250 5250 250 50 150 
E 50 25950 26650 32550 43100 24850 44150 30950 9350 250 50 400 
F 0 37950 49250 34300 29050 42200 31350 26550 7600 350 350 50 
G 0 38050 32850 32050 29100 32800 39650 33050 7750 50 100 150 
H 0 26050 42650 29700 34150 38350 34300 28750 3900 250 200 250 
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APPENDIX 1 Raw and Normalized Luminescence Data (Continued) 

VALID RUN 1 
February 5, 2013 

Concentration [LogM] 
Homosalate 

(Ag) blank 10 nM 
DHT VC VC -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 -3.5 -3.0 

A 0 21150 400 500 600 500 550 600 600 550 600 300 
B 50 26900 400 500 650 1000 400 550 950 750 300 250 
C 0 23150 500 800 400 1300 1000 550 900 350 450 200 
D 0 27000 350 550 400 850 1000 600 550 600 350 650 
E 0 29100 400 800 750 600 550 700 650 1000 600 450 
F 50 27250 500 700 600 900 700 800 750 700 450 750 
G 0 19200 450 550 500 600 850 500 1000 800 450 600 
H 50 9700 500 150 600 200 600 450 1150 900 450 1200 

Concentration [LogM] 
Homosalate 

(Antag) blank 10 nM 
DHT VC VC -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 -3.5 -3.0 

A 0 18900 300 17900 18300 19850 17950 22300 15500 6200 3350 5200 
B 0 24950 600 17700 20650 22000 24850 19450 18900 6050 2800 4100 
C 0 29050 250 17500 23600 25250 12400 18300 15600 5550 2600 700 
D 0 20850 350 21700 27700 23650 28600 21100 15700 3950 3450 2900 
E 0 18600 26200 30250 23050 16250 25250 31350 25600 22700 30050 25150 
F 0 20100 24950 20350 19500 33450 31900 24200 30700 29950 9700 31800 
G 50 26400 24000 26500 21700 22000 28200 30700 25600 28750 13950 22350 
H 0 19100 15650 18400 22650 20500 21250 19550 25650 23900 17750 17250 
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APPENDIX 1 Raw and Normalized Luminescence Data (Continued) 

VALID RUN 2 
February 7, 2013 

Concentration [LogM] 
Homosalate 

(Ag) blank 10 nM 
DHT VC VC -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 -3.5 -3.0 

A 0 25500 250 500 300 450 650 350 800 550 1050 450 
B 0 29250 500 650 400 600 500 400 850 850 500 250 
C 0 29150 500 250 300 800 600 400 1000 650 400 750 
D 0 19150 400 550 700 600 450 400 800 500 450 600 
E 0 25450 500 400 500 850 400 350 850 800 450 350 
F 50 22650 600 350 500 650 600 250 750 700 850 300 
G 100 11150 900 400 250 350 800 750 600 700 600 1350 
H 0 10400 850 400 450 500 750 750 1150 950 650 400 

Concentration [LogM] 
Homosalate 

(Antag) blank 10 nM 
DHT VC VC -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 -3.5 -3.0 

A 0 21700 750 16400 19450 20550 25700 18250 13850 6250 1500 3550 
B 0 33750 650 30250 38800 33200 20950 24500 17650 7400 2450 3250 
C 0 29050 500 36250 24800 30250 21350 27500 15050 8400 2800 3550 
D 50 42000 650 27700 26100 22700 22500 30800 15450 6950 2000 3750 
E 50 33500 32900 21700 29650 32200 27450 40000 40200 32800 11300 24600 
F 0 37500 24850 29950 44900 21100 33800 47000 43150 38050 12450 30200 
G 50 26350 25400 30800 44400 40850 34700 39650 33300 34550 15250 21200 
H 0 29600 32450 33300 35150 40450 45700 36450 52050 39950 18600 20300 
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APPENDIX 1 Raw and Normalized Luminescence Data (Continued) 

VALID RUN 1 
February 5, 2013 

Concentration [LogM] 
Padimate-O 

(Ag) blank 10 nM 
DHT VC VC -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 -3.5 -3.0 

A 0 20350 550 600 500 450 500 250 900 700 800 1050 
B 50 22900 550 250 500 700 500 450 500 800 650 600 
C 0 28950 850 600 550 650 500 400 1250 400 950 550 
D 50 19600 200 350 450 750 1100 500 1000 900 450 750 
E 0 19850 550 800 900 1000 900 950 900 600 500 650 
F 0 26800 550 650 700 750 600 450 550 800 650 750 
G 0 9350 450 250 550 400 850 700 800 500 250 800 
H 50 8200 450 500 150 700 550 450 700 700 500 300 

Concentration [LogM] 
Padimate-O 

(Antag) blank 10 nM 
DHT VC VC -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 -3.5 -3.0 

A 0 13500 500 13600 13600 20300 21700 16150 23650 22450 22700 17850 
B 0 17600 650 16000 16900 14100 21150 18000 25550 23850 19100 23500 
C 0 12150 500 13550 17500 17100 20400 14900 22000 19600 23450 29600 
D 50 24100 500 14200 20100 10750 18550 26600 17800 16250 23400 15850 
E 50 19300 22300 17700 17750 23850 23950 30650 28800 29450 28200 22050 
F 0 26650 21650 29350 26550 19650 17500 23050 31950 19100 26500 24700 
G 0 29850 19650 20000 20650 16100 21400 24200 27950 23150 22800 17850 
H 0 19650 23050 36950 15150 14100 18800 16850 23400 27250 19500 24600 
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APPENDIX 1 Raw and Normalized Luminescence Data (Continued) 

VALID RUN 2 
February 7, 2013 

Concentration [LogM] 
Padimate-O 

(Ag) blank 10 nM 
DHT VC VC -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 -3.5 -3.0 

A 50 18750 600 350 450 700 350 250 950 750 650 250 
B 50 23250 800 650 600 750 850 700 700 650 650 1100 
C 0 22800 600 400 400 350 650 900 700 800 700 350 
D 0 27100 550 350 600 550 800 1000 1150 1000 300 350 
E 0 37100 350 700 600 850 650 700 1050 550 450 600 
F 50 37450 600 500 600 550 800 1050 1500 800 150 600 
G 0 18250 800 550 650 1000 650 500 1150 450 550 400 
H 50 25950 700 300 450 500 700 450 1000 400 400 450 

Concentration [LogM] 
Padimate-O 

(Antag) blank 10 nM 
DHT VC VC -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 -3.5 -3.0 

A 0 7050 500 25650 17900 20850 28800 22300 23850 23800 16050 18100 
B 0 30900 450 19850 21850 23950 28900 30950 34800 18500 22750 18150 
C 0 26750 100 27750 19100 20200 30150 30950 30750 33950 17100 20750 
D 0 22250 350 22000 21350 31900 27050 33050 29150 21850 17200 18150 
E 100 20200 28400 31050 23450 27100 28350 43400 51750 24350 19850 26000 
F 50 28100 26800 28700 28850 27850 38050 42000 29100 28350 16650 20150 
G 0 30150 25650 31750 31050 31200 33750 33450 37500 26250 25250 20900 
H 0 25150 34900 39350 32200 31400 43800 34600 48350 23850 21050 24500 
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APPENDIX 1 Raw and Normalized Luminescence Data (Continued) 

VALID RUN 1 
February 5, 2013 

Concentration [LogM] 
DHT 
(Ag) blank 10 nM 

DHT VC VC -11.5 -11.0 -10.5 -10.0 -9.5 -9.0 -8.5 -8.0 

A 0 17500 850 500 450 650 1650 2900 11650 20600 21650 25050 
B 50 22550 550 550 700 650 2350 7150 15500 23800 24800 27750 
C 0 22450 400 200 750 1300 2300 6750 17200 19250 25600 21550 
D 0 18850 400 600 750 600 2750 7300 24550 28250 41800 23150 
E 0 34500 450 1000 350 800 1800 6150 23150 25550 25200 30800 
F 0 30200 650 700 900 1000 1500 6050 17750 25450 29400 26100 
G 0 16900 600 450 400 400 750 550 1650 1750 7550 18650 
H 0 16100 500 600 100 400 600 600 900 2100 4800 15300 

Concentration [LogM] 
DHT 

(Antag) blank 10 nM 
DHT VC VC -11.5 -11.0 -10.5 -10.0 -9.5 -9.0 -8.5 -8.0 

A 0 4150 350 16250 15100 18400 16700 26500 18300 19500 22900 26900 
B 50 24550 500 21750 24850 19650 21850 25950 22700 22050 24950 27200 
C 0 23750 350 17350 15900 15400 26800 16850 30300 26800 20950 28900 
D 0 30900 500 13050 17250 20850 30600 29800 23300 23550 29300 39350 
E 0 20800 22500 25750 23600 28550 33850 21400 28450 31600 35150 28600 
F 100 26300 16900 21750 26250 25000 26550 19900 26300 24550 28450 26650 
G 50 24050 23350 20750 16050 25600 26300 33100 29450 34550 27150 31300 
H 100 21400 16350 20550 19300 18950 21050 25300 26750 32700 23950 21700 
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APPENDIX 1 Raw and Normalized Luminescence Data (Continued) 

VALID RUN 2 
February 7, 2013 

Concentration [LogM] 
DHT 
(Ag) blank 10 nM 

DHT VC VC -11.5 -11.0 -10.5 -10.0 -9.5 -9.0 -8.5 -8.0 

A 0 26500 500 300 500 500 1500 5450 13750 24550 25150 27600 
B 50 25750 650 800 750 900 1400 6200 21400 34300 41350 34850 
C 50 32750 450 450 850 1050 1900 7200 21000 32350 35550 37350 
D 50 30300 800 650 350 950 2400 10000 23150 36000 40050 64500 
E 0 37700 200 650 750 900 2150 9500 20850 28200 35650 29500 
F 0 32450 600 700 700 850 1750 5900 38400 38150 36900 40100 
G 0 14050 300 400 500 950 600 500 1050 1800 3450 12050 
H 0 8600 750 600 300 250 550 600 800 1300 3150 9400 

2 

Concentration [LogM] 
DHT 

(Antag) blank 10 nM 
DHT VC VC -11.5 -11.0 -10.5 -10.0 -9.5 -9.0 -8.5 -8.0 

A 0 7900 250 22650 16000 18300 17050 25850 20800 19750 22600 30200 
B 50 7600 400 18000 17250 17500 28800 25750 20700 25750 28800 35900 
C 0 21600 400 24200 19250 20400 29350 23200 26900 27950 23500 39350 
D 100 22500 400 15650 19600 21350 25100 22100 29800 27050 23250 26900 
E 50 22800 26100 32100 21000 23750 27500 24250 29400 33100 31600 31000 
F 50 28600 21300 27850 29550 25900 30550 36050 30250 34100 25950 29000 
G 0 23350 27750 25900 25900 25350 36350 30650 26950 32300 26450 21400 
H 0 20600 10950 16150 18450 16850 22650 22050 39050 28150 18600 12250 
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APPENDIX 1 Raw and Normalized Luminescence Data (Continued) 

VALID RUN 1 
February 5, 2013 

Concentration [LogM] 
Nilutamide 

(Ag) blank 10 nM 
DHT VC VC -7.5 -7.0 -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 

A 0 18000 350 350 550 550 350 500 750 1100 2050 250 
B 50 19200 200 550 300 300 350 850 1000 750 1800 300 
C 50 22450 650 350 300 350 600 500 1300 1150 2650 50 
D 0 22400 700 900 550 500 850 400 1000 550 2100 100 
E 0 25000 450 550 300 700 400 500 1200 950 2200 400 
F 0 18100 550 600 350 400 450 500 450 1850 2300 400 
G 50 17750 600 200 300 500 550 350 1350 1500 1450 150 
H 0 12500 800 450 800 950 1000 550 1350 1050 1500 50 

Concentration [LogM] 
Nilutamide 

(Antag) blank 10 nM 
DHT VC VC -7.5 -7.0 -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 

A 0 17550 200 17100 9500 8550 8300 2350 2850 1400 1350 100 
B 50 20350 600 20650 13300 9900 9450 3550 2850 1950 2700 150 
C 0 27250 850 17950 15000 10850 7950 3950 2450 2800 1700 250 
D 0 21800 350 14650 17100 13350 10450 3550 2200 1900 2700 250 
E 0 23800 23600 19750 19400 18700 14700 22500 29750 23200 25150 650 
F 0 23900 26650 20300 19700 17450 24600 26650 32650 20350 15450 650 
G 0 24850 23050 28850 22150 21700 21450 28600 26450 29000 15350 550 
H 0 21650 19450 21400 20950 21200 19200 25050 24100 22400 21700 400 
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APPENDIX 1 Raw and Normalized Luminescence Data (Continued) 

VALID RUN 2 
February 7, 2013 

Concentration [LogM] 
Nilutamide 

(Ag) blank 10 nM 
DHT VC VC -7.5 -7.0 -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 

A 0 20150 250 350 500 350 250 250 650 750 950 300 
B 50 25450 450 550 450 350 100 300 850 950 1600 200 
C 0 22300 350 250 350 500 450 500 650 800 1350 50 
D 0 20150 400 600 250 200 300 650 1500 1200 1900 150 
E 100 26300 400 350 400 200 50 550 1050 1250 1750 100 
F 0 40050 500 100 400 550 300 350 750 1350 1250 300 
G 0 10900 150 350 450 400 500 400 1200 1100 2050 50 
H 0 7700 400 650 500 400 200 700 800 1450 1350 150 

Concentration [LogM] 
Nilutamide 

(Antag) blank 10 nM 
DHT VC VC -7.5 -7.0 -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 

A 50 17700 300 21600 9100 13200 8450 1950 1400 1550 1250 100 
B 0 29650 550 15000 17250 19600 8550 3900 2300 1700 1500 100 
C 0 36100 500 16000 22800 14400 8200 3650 2550 1400 1600 250 
D 0 21000 650 16700 16150 15450 11650 3650 1850 1600 1800 150 
E 50 39050 20200 19050 22200 20600 26050 29750 26650 27650 15750 550 
F 50 23150 24700 26750 25200 21450 26350 26950 30650 28650 19350 250 
G 0 34100 36000 28050 22450 28300 28300 25100 27300 31600 13350 250 
H 0 21600 23000 21150 20900 37850 24850 25250 38200 32950 10550 100 
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APPENDIX 1 Raw and Normalized Luminescence Data (Continued) 

VALID RUN 1 
February 5, 2013 

Concentration [LogM] 
ppDDE 

(Ag) blank 10 nM 
DHT VC VC -7.5 -7.0 -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 

A 0 16700 350 400 500 550 600 400 900 1150 1250 1500 
B 0 21150 600 500 450 750 700 500 1250 1150 1450 1250 
C 50 24250 600 400 600 350 550 600 750 1000 1700 2350 
D 50 20400 850 250 650 250 750 750 850 1000 1200 2350 
E 0 25600 300 500 550 450 750 550 950 850 1350 1400 
F 0 19650 600 750 750 400 600 600 1050 1150 1300 2200 
G 0 4300 300 350 400 400 450 350 450 400 1100 850 
H 50 4500 550 450 300 100 500 400 400 450 500 950 

Concentration [LogM] 
ppDDE 
(Antag) blank 10 nM 

DHT VC VC -7.5 -7.0 -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 

A 50 5050 150 13050 12250 15450 14550 13900 17100 10250 6650 4800 
B 0 9400 150 11150 13850 18450 13200 15800 16550 7300 6650 3000 
C 0 7950 150 14450 12300 25800 18450 16850 17500 12500 5450 3050 
D 0 9800 150 14700 13050 17300 20500 18800 12750 13450 5900 3150 
E 0 13500 8600 9800 10900 15900 16000 22000 26000 30500 16800 12850 
F 50 8250 12650 11650 11800 15700 18800 23950 28050 21500 15450 12450 
G 0 5250 5900 8400 5900 8750 8600 8450 11700 15050 12950 7100 
H 100 5000 7450 8950 6100 7200 8950 12400 9200 13600 11400 8400 
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APPENDIX 1 Raw and Normalized Luminescence Data (Continued) 

VALID RUN 2 
February 7, 2013 

Concentration [LogM] 
ppDDE 

(Ag) blank 10 nM 
DHT VC VC -7.5 -7.0 -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 

A 0 32100 500 350 450 300 500 900 750 750 1200 1500 
B 0 31950 600 750 950 500 850 1000 1550 1600 1400 1800 
C 0 33900 450 550 450 750 800 650 1200 1000 2000 3150 
D 0 45950 400 800 700 550 1050 750 1050 1300 1900 2450 
E 0 53100 500 400 650 500 1400 800 1400 1300 2100 2350 
F 0 51400 450 450 800 400 850 800 750 1600 1550 1450 
G 0 16750 400 300 500 550 850 900 600 1300 1850 1850 
H 0 21400 600 400 500 600 600 500 1450 1700 1550 2050 

Concentration [LogM] 
ppDDE 
(Antag) blank 10 nM 

DHT VC VC -7.5 -7.0 -6.5 -6.0 -5.5 -5.0 -4.5 -4.0 

A 0 19050 500 13700 25400 30600 23700 18150 17850 12700 4500 3050 
B 100 29900 700 24250 24500 25450 28050 16400 21900 15800 8150 4500 
C 0 27500 250 28200 29750 22650 31200 29250 19850 16900 6000 3600 
D 0 35450 350 26900 18600 29850 25650 34650 20700 14800 7500 3550 
E 50 21900 30050 20950 31350 34150 35900 34800 24800 41400 37800 27950 
F 0 20750 37600 23800 24100 38250 28850 24550 36150 35850 36200 31600 
G 0 38800 30300 39400 29650 22800 27250 34950 39700 25950 27800 22650 
H 0 29800 23150 28850 18850 37300 44350 34300 31500 34300 34800 24450 
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APPENDIX 1 Raw Propidium Iodide Data 

VALID RUN 1 
February 5, 2013 

READ 1 Concentration [LogM] 
Ensulizole 

(Raw Data) blank 10 nM 
DHT VC VC -7.50 -7.00 -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 

A 875 883 883 882 884 878 873 880 881 879 875 883 
B 891 889 888 887 884 884 883 891 883 889 889 886 
C 881 892 888 884 883 881 880 883 884 879 884 885 
D 886 883 884 883 878 877 880 878 876 878 878 878 
E 886 888 892 884 884 889 878 879 885 883 884 889 
F 880 881 882 879 879 880 878 888 874 878 879 889 
G 893 1024 1052 1032 1032 1024 1011 1029 1020 1016 1030 1023 
H 885 1013 1004 990 1016 996 1012 979 983 980 974 992 

READ 2 Concentration [LogM] 
Ensulizole 

(Raw Data) blank 10 nM 
DHT VC VC -7.50 -7.00 -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 

A 965 1545 1520 1468 1471 1476 1484 1472 1484 1465 1475 1458 
B 975 1524 1519 1509 1502 1508 1484 1494 1482 1475 1476 1441 
C 969 1521 1531 1530 1516 1520 1484 1479 1520 1471 1487 1451 
D 972 1525 1510 1526 1507 1523 1489 1488 1493 1489 1461 1437 
E 970 1525 1522 1512 1525 1527 1499 1478 1510 1481 1482 1443 
F 961 1513 1497 1502 1491 1511 1452 1473 1471 1474 1469 1445 
G 972 1146 1131 1128 1129 1108 1118 1112 1103 1115 1107 1121 
H 969 1112 1091 1130 1102 1087 1098 1110 1116 1111 1100 1135 
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APPENDIX 1 Raw Propidium Iodide Data (Continued) 

VALID RUN 2 
February 7, 2013 

READ 1 Concentration [LogM] 
Ensulizole 

(Raw Data) blank 10 nM 
DHT VC VC -7.50 -7.00 -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 

A 203 227 264 262 260 249 255 273 256 244 371 252 
B 201 263 288 246 255 279 276 279 272 264 411 277 
C 196 286 272 263 253 249 262 283 260 292 463 260 
D 236 279 278 260 229 293 271 267 277 274 460 281 
E 234 277 263 269 263 224 260 263 248 243 425 268 
F 241 285 254 275 269 279 278 235 282 289 358 281 
G 202 417 435 353 369 456 503 462 487 478 1468 415 
H 192 303 396 464 455 520 550 416 454 467 442 472 

READ 2 Concentration [LogM] 
Ensulizole 

(Raw Data) blank 10 nM 
DHT VC VC -7.50 -7.00 -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 

A 473 1634 2036 1695 1760 1654 1847 1676 1705 1707 1745 1811 
B 261 1675 2060 1963 2508 1966 1766 1787 2199 2006 1696 2879 
C 444 2094 2010 2065 2013 2032 2042 2101 1996 2217 1859 2082 
D 467 2141 2087 2147 2193 2218 2085 2201 2149 2276 1895 2167 
E 503 2288 2257 2290 2251 2259 2322 2362 2296 2364 2080 2308 
F 435 2256 2300 2379 2387 2314 2267 2353 2354 2458 2086 2184 
G 432 1354 1579 1546 1597 1612 1520 1524 1578 1127 1137 908 
H 451 600 667 685 736 695 671 694 732 724 1276 1025 
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APPENDIX 1 Raw Propidium Iodide Data (Continued) 

VALID RUN 1 
February 5, 2013 

READ 1 Concentration [LogM] 
Avobenzone 
(Raw Data) blank 10 nM 

DHT VC VC -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 -3.50 -3.00 

A 842 852 855 848 847 853 848 852 858 853 923 932 
B 894 887 890 887 887 886 887 894 888 894 947 951 
C 881 888 881 885 879 879 879 876 880 883 934 950 
D 897 894 887 886 884 886 888 887 887 895 959 960 
E 881 887 885 880 882 881 873 873 883 880 937 939 
F 891 898 895 889 888 891 887 891 894 899 981 977 
G 888 1029 1083 1089 1044 1078 1083 1076 1071 1073 1075 1079 
H 897 1032 1039 1005 1024 1024 1021 1007 1001 1034 1047 1048 

READ 2 Concentration [LogM] 
Avobenzone 
(Raw Data) blank 10 nM 

DHT VC VC -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 -3.50 -3.00 

A 926 1464 1465 1417 1449 1440 1421 1395 1310 1260 1275 1257 
B 975 1521 1511 1496 1478 1489 1474 1424 1353 1310 1296 1274 
C 966 1517 1519 1494 1499 1503 1476 1438 1359 1319 1267 1269 
D 975 1530 1506 1516 1498 1506 1493 1447 1379 1329 1310 1275 
E 961 1528 1515 1488 1511 1491 1487 1441 1362 1305 1284 1268 
F 976 1536 1513 1505 1520 1494 1474 1450 1366 1321 1294 1293 
G 964 1132 1152 1154 1157 1165 1155 1155 1140 1138 1143 1147 
H 979 1114 1121 1134 1140 1136 1106 1132 1095 1129 1114 1163 
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APPENDIX 1 Raw Propidium Iodide Data (Continued) 

VALID RUN 2 
February 7, 2013 

READ 1 Concentration [LogM] 
Avobenzone 
(Raw Data) blank 10 nM 

DHT VC VC -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 -3.50 -3.00 

A 254 265 275 266 252 288 261 242 236 243 260 483 
B 279 259 274 269 292 282 291 282 266 259 342 338 
C 249 267 262 261 249 270 237 249 258 262 307 310 
D 281 305 277 278 283 260 282 301 282 255 364 389 
E 264 255 271 262 269 263 255 255 284 266 318 324 
F 278 277 279 241 259 261 271 254 278 261 313 311 
G 285 448 399 573 470 513 471 458 537 507 611 580 
H 285 390 564 524 608 550 573 494 503 501 597 671 

READ 2 Concentration [LogM] 
Avobenzone 
(Raw Data) blank 10 nM 

DHT VC VC -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 -3.50 -3.00 

A 489 3174 3929 3427 2671 3414 3498 2992 1922 1489 1251 1712 
B 512 2070 2104 1945 2184 1912 2317 1801 1730 1524 1282 1348 
C 473 2057 2126 2098 3200 2050 2168 2039 1726 1519 1533 1473 
D 473 2197 2250 2455 2430 2318 2168 2112 1770 1671 1523 1475 
E 497 2138 2322 2382 2290 2453 2523 2255 1685 1514 1676 1918 
F 531 2239 2677 2528 2500 2321 2317 2308 1744 1507 1698 1786 
G 480 1599 1091 1377 1392 1556 1104 1138 1468 1077 1211 961 
H 486 729 840 765 799 898 726 1025 946 831 806 839 
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APPENDIX 1 Raw Propidium Iodide Data (Continued) 

VALID RUN 1 
February 5, 2013 

READ 1 Concentration [LogM] 
Homosalate 
(Raw Data) blank 10 nM 

DHT VC VC -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 -3.50 -3.00 

A 880 885 885 882 882 885 882 884 877 880 1047 918 
B 889 888 896 885 884 886 889 891 888 886 966 984 
C 887 897 892 885 888 886 884 886 885 943 1017 944 
D 879 888 893 887 881 883 880 885 890 921 992 1030 
E 881 882 886 881 882 877 878 888 879 1027 968 965 
F 892 903 895 891 895 896 887 890 896 900 989 901 
G 875 1044 1027 1012 1033 1031 1034 1028 1027 1079 1064 1040 
H 893 1019 1034 1026 1025 1020 1043 1018 1029 1018 985 1032 

READ 2 Concentration [LogM] 
Homosalate 
(Raw Data) blank 10 nM 

DHT VC VC -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 -3.50 -3.00 

A 957 1521 1481 1483 1471 1462 1473 1480 1461 1438 1588 1444 
B 970 1519 1502 1506 1518 1504 1496 1491 1481 1440 1465 1489 
C 970 1532 1484 1489 1476 1477 1490 1462 1461 1462 1367 1371 
D 966 1527 1503 1514 1500 1499 1497 1480 1498 1442 1576 1466 
E 962 1519 1520 1495 1504 1519 1491 1485 1493 1656 1425 1492 
F 977 1545 1524 1539 1516 1525 1509 1495 1524 1461 1474 1455 
G 954 1146 1129 1158 1155 1150 1137 1146 1134 1151 1153 1143 
H 976 1117 1125 1148 1112 1108 1129 1121 1131 1122 1122 1162 
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APPENDIX 1 Raw Propidium Iodide Data (Continued) 

VALID RUN 2 
February 7, 2013 

READ 1 Concentration [LogM] 
Homosalate 
(Raw Data) blank 10 nM 

DHT VC VC -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 -3.50 -3.00 

A 181 207 261 241 241 241 262 238 246 255 622 624 
B 240 245 266 259 240 263 275 265 256 384 396 463 
C 235 255 279 258 248 278 279 267 280 278 365 303 
D 248 324 279 274 253 259 285 291 271 280 349 507 
E 224 275 271 254 241 251 261 263 276 331 395 348 
F 249 267 280 245 274 274 271 243 259 331 375 418 
G 231 268 463 530 499 493 668 443 453 462 529 438 
H 204 417 445 416 492 453 477 536 530 476 583 561 

READ 2 Concentration [LogM] 
Homosalate 
(Raw Data) blank 10 nM 

DHT VC VC -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 -3.50 -3.00 

A 419 1854 1775 1862 1806 1892 1728 2322 1715 1821 3915 2786 
B 454 2283 2188 2093 1914 1884 1954 1828 2008 1810 1803 2220 
C 468 2246 2033 2203 2165 2127 2157 2160 2139 2006 1441 2176 
D 448 2266 2237 2225 2306 2305 2417 2295 2257 2250 1406 2009 
E 440 2258 2246 2353 2242 2379 2318 2352 2381 1990 1378 1404 
F 466 2188 2312 2404 2321 2333 2298 2348 2714 2017 1768 1573 
G 468 606 936 910 881 765 794 774 858 701 718 760 
H 427 643 715 684 678 751 753 773 803 888 860 785 
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APPENDIX 1 Raw Propidium Iodide Data (Continued) 

VALID RUN 1 
February 5, 2013 

READ 1 Concentration [LogM] 
Padimate-O 
(Raw Data) blank 10 nM 

DHT VC VC -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 -3.50 -3.00 

A 863 874 869 868 871 866 863 865 871 864 874 917 
B 892 892 895 888 884 886 886 893 891 897 893 933 
C 876 877 887 874 875 876 878 880 887 893 880 891 
D 898 892 890 895 887 891 883 888 890 891 897 905 
E 881 878 884 873 883 879 874 879 880 878 876 908 
F 889 891 888 884 887 884 883 885 890 889 892 896 
G 891 1035 1041 1060 1022 1063 1058 1046 1045 1064 1065 1046 
H 890 988 998 1015 1001 1016 1024 1006 1017 1041 1031 1030 

READ 2 Concentration [LogM] 
Padimate-O 
(Raw Data) blank 10 nM 

DHT VC VC -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 -3.50 -3.00 

A 945 1504 1466 1514 1524 1506 1516 1492 1497 1472 1490 1463 
B 975 1540 1507 1501 1507 1465 1529 1495 1479 1526 1483 1484 
C 960 1555 1492 1512 1500 1477 1479 1486 1468 1477 1490 1493 
D 983 1552 1519 1508 1500 1502 1499 1496 1480 1488 1503 1485 
E 961 1531 1511 1468 1506 1500 1499 1485 1503 1477 1492 1469 
F 966 1542 1505 1504 1491 1508 1480 1474 1490 1481 1481 1461 
G 973 1117 1126 1136 1121 1136 1117 1142 1127 1120 1129 1122 
H 974 1096 1117 1123 1114 1107 1108 1114 1115 1131 1122 1126 
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APPENDIX 1 Raw Propidium Iodide Data (Continued) 

VALID RUN 2 
February 7, 2013 

READ 1 Concentration [LogM] 
Padimate-O 
(Raw Data) blank 10 nM 

DHT VC VC -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 -3.50 -3.00 

A 233 274 247 260 248 272 256 251 266 242 242 271 
B 261 271 261 275 262 265 277 261 267 293 276 284 
C 249 270 284 275 234 291 229 259 272 258 272 288 
D 254 304 290 264 295 329 261 272 302 287 312 316 
E 255 283 255 273 254 276 281 261 296 308 266 293 
F 264 280 295 280 273 298 271 300 262 287 266 303 
G 254 483 553 537 468 470 561 620 626 629 596 543 
H 261 481 475 577 496 499 595 547 581 619 540 606 

READ 2 Concentration [LogM] 
Padimate-O 
(Raw Data) blank 10 nM 

DHT VC VC -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 -3.50 -3.00 

A 484 2022 2258 2014 1786 1613 1513 1613 1513 1688 1566 1761 
B 500 1925 2186 2142 2064 2139 1944 1931 1899 1810 1747 1837 
C 497 2212 2393 2326 2297 2090 2313 2308 2406 2085 2106 2009 
D 502 2113 2461 2419 2461 2139 2336 2278 2373 2207 2181 2097 
E 490 2170 2505 2474 2510 2177 2303 2336 2446 2132 2075 2010 
F 487 2103 2394 2243 2362 2171 2090 2222 2322 1988 1895 1885 
G 479 855 927 1049 1127 978 1062 907 979 868 1120 958 
H 498 686 688 711 786 908 742 753 736 764 833 809 
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APPENDIX 1 Raw Propidium Iodide Data (Continued) 

VALID RUN 1 
February 5, 2013 

READ 1 Concentration [LogM] 
DHT 

(Raw Data) blank 10 nM 
DHT VC VC -11.50 -11.00 -10.50 -10.00 -9.50 -9.00 -8.50 -8.00 

A 866 882 884 884 884 884 883 891 887 881 879 890 
B 885 871 887 882 880 878 882 887 881 878 879 870 
C 882 888 879 882 885 879 881 879 877 879 877 869 
D 888 897 896 893 892 893 885 892 895 883 887 902 
E 881 889 885 883 881 898 878 879 877 885 876 879 
F 888 896 893 892 895 895 878 890 892 892 883 888 
G 879 1042 1057 1036 1052 1057 1046 1046 1032 1047 1051 1040 
H 889 986 1021 1026 1034 1037 1023 1030 1032 1038 1004 1020 

READ 2 Concentration [LogM] 
DHT 

(Raw Data) blank 10 nM 
DHT VC VC -11.50 -11.00 -10.50 -10.00 -9.50 -9.00 -8.50 -8.00 

A 955 1525 1530 1502 1540 1506 1488 1523 1548 1528 1524 1490 
B 970 1519 1525 1534 1513 1498 1491 1518 1476 1511 1506 1492 
C 969 1549 1536 1524 1524 1517 1496 1503 1517 1517 1509 1483 
D 979 1563 1542 1540 1546 1535 1522 1513 1543 1519 1536 1520 
E 964 1535 1537 1524 1523 1530 1508 1517 1500 1527 1520 1517 
F 972 1552 1546 1543 1540 1510 1493 1514 1516 1532 1512 1508 
G 966 1132 1141 1125 1148 1155 1146 1125 1122 1124 1128 1153 
H 972 1098 1102 1112 1126 1114 1118 1114 1113 1141 1113 1126 



  

    
 

 
 

  
 

 
 

       
 

 
    

 

  
 

                           
        

  
 

    
             

                 
                 
                 
                 
                 
                 
                 
                 
                 
    
              
        

  
 

   
             

                 
                 
                 
                 
                 
                 
                 
                 
                              

 
 

Study N
um

ber: 9070-100794A
R

TA
 

Page 80 of 146 

APPENDIX 1 Raw Propidium Iodide Data (Continued) 

VALID RUN 2 
February 7, 2013 

READ 1 Concentration [LogM] 
DHT 

(Raw Data) blank 10 nM 
DHT VC VC -11.50 -11.00 -10.50 -10.00 -9.50 -9.00 -8.50 -8.00 

A 276 465 284 295 280 290 297 301 286 309 508 281 
B 266 505 282 259 297 281 259 278 261 262 512 256 
C 260 554 262 268 256 264 287 268 267 268 523 283 
D 253 550 288 250 259 265 260 272 272 266 543 279 
E 258 549 262 255 265 298 262 263 266 284 515 257 
F 262 547 259 279 249 268 253 252 291 275 514 247 
G 274 1097 440 427 483 410 523 501 495 457 1114 521 
H 261 1103 499 504 586 516 532 538 569 444 1065 518 

READ 2 Concentration [LogM] 
DHT 

(Raw Data) blank 10 nM 
DHT VC VC -11.50 -11.00 -10.50 -10.00 -9.50 -9.00 -8.50 -8.00 

A 504 1807 3452 3106 2459 1964 2185 1933 1990 2157 1792 3492 
B 514 1779 2165 2192 2136 2112 2023 2000 2038 2153 1784 2050 
C 509 1801 2194 2219 2268 2189 2306 2329 2182 2343 1750 2323 
D 548 1782 2158 2307 2198 2206 2278 2309 2388 2390 1774 2490 
E 523 1743 2318 2269 2351 2349 2407 2493 2408 2421 1830 2411 
F 514 1794 2577 2277 2290 2365 2432 2452 2550 2474 1797 2539 
G 520 1193 1324 1347 1413 1095 1277 1333 1430 1259 1283 856 
H 537 1215 806 968 775 909 792 1025 1164 850 1217 893 
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APPENDIX 1 Raw Propidium Iodide Data (Continued) 

VALID RUN 1 
February 5, 2013 

READ 1 Concentration [LogM] 
Nilutamide 
(Raw Data) blank 10 nM 

DHT VC VC -7.50 -7.00 -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 

A 887 899 893 898 895 890 887 888 890 887 885 885 
B 885 887 886 888 886 887 877 886 878 879 880 882 
C 881 880 881 884 876 877 879 885 882 880 886 880 
D 888 888 897 888 882 882 879 885 894 881 883 889 
E 876 881 882 870 878 872 875 870 867 876 873 886 
F 883 884 887 883 888 886 890 883 888 888 888 887 
G 870 1054 1056 1023 1039 1040 1045 1059 1060 1021 1045 1063 
H 855 976 966 972 993 977 1000 992 1009 997 1009 1035 

READ 2 Concentration [LogM] 
Nilutamide 
(Raw Data) blank 10 nM 

DHT VC VC -7.50 -7.00 -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 

A 982 1508 1487 1459 1440 1453 1454 1449 1450 1414 1373 1285 
B 967 1481 1511 1484 1478 1466 1469 1460 1441 1442 1381 1279 
C 965 1523 1510 1503 1500 1478 1489 1495 1483 1486 1390 1282 
D 966 1526 1501 1512 1495 1502 1503 1477 1505 1480 1412 1279 
E 961 1504 1502 1511 1503 1475 1503 1490 1486 1476 1385 1290 
F 971 1541 1530 1528 1507 1492 1535 1507 1481 1486 1408 1301 
G 945 1132 1116 1124 1127 1124 1118 1128 1129 1101 1107 1169 
H 934 1102 1070 1086 1085 1081 1095 1083 1105 1103 1092 1120 
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APPENDIX 1 Raw Propidium Iodide Data (Continued) 

VALID RUN 2 
February 7, 2013 

READ 1 Concentration [LogM] 
Nilutamide 
(Raw Data) blank 10 nM 

DHT VC VC -7.50 -7.00 -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 

A 237 263 269 282 292 311 278 276 292 301 268 249 
B 241 279 269 274 273 272 276 283 276 264 271 264 
C 233 266 260 265 269 272 282 237 263 257 249 244 
D 266 291 288 264 276 275 248 261 274 261 361 275 
E 248 284 272 253 282 241 261 249 265 270 338 274 
F 252 283 274 247 256 287 265 258 282 278 437 222 
G 243 452 538 498 613 568 581 569 523 515 954 591 
H 225 478 533 591 537 435 631 575 536 378 1184 547 

READ 2 Concentration [LogM] 
Nilutamide 
(Raw Data) blank 10 nM 

DHT VC VC -7.50 -7.00 -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 

A 484 3538 5080 5762 4692 4661 4564 5015 2720 2617 1536 1420 
B 513 2085 2241 2144 2191 2321 1859 2303 2196 2365 1795 1499 
C 497 2108 2304 2348 2320 2232 2390 2460 2097 2790 1915 1598 
D 517 2237 2321 2375 2284 2333 2265 2318 2244 2389 1814 1661 
E 514 2219 2628 2467 2378 2419 2448 2508 2252 2415 1890 1609 
F 499 2240 2162 2238 2319 2296 2357 2327 2395 2380 1996 1585 
G 509 921 914 919 1035 1028 816 829 1146 766 1209 713 
H 512 966 684 669 709 681 655 645 661 714 1428 749 
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APPENDIX 1 Raw Propidium Iodide Data (Continued) 

VALID RUN 1 
February 5, 2013 

READ 1 Concentration [LogM] 
ppDDE 

(Raw data) blank 10 nM 
DHT VC VC -7.50 -7.00 -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 

A 850 860 860 850 855 855 851 852 836 848 859 852 
B 882 887 891 887 885 879 881 888 878 888 886 885 
C 883 888 888 880 883 889 882 879 876 876 876 889 
D 889 891 885 888 882 883 885 880 886 883 883 892 
E 864 866 868 867 865 864 862 868 864 865 871 875 
F 876 883 880 881 875 879 871 880 877 869 874 889 
G 889 1015 1012 1008 1028 1033 1029 1020 1018 1014 1017 1050 
H 891 1007 1008 1007 1020 1013 1018 1016 1017 999 1009 1046 

READ 2 Concentration [LogM] 
ppDDE 

(Raw Data) blank 10 nM 
DHT VC VC -7.50 -7.00 -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 

A 970 1482 1481 1443 1442 1425 1425 1430 1392 1423 1411 1356 
B 964 1510 1490 1457 1488 1487 1471 1452 1462 1438 1412 1352 
C 974 1518 1502 1489 1500 1478 1491 1467 1455 1441 1434 1359 
D 970 1527 1515 1518 1504 1496 1500 1480 1499 1457 1436 1379 
E 947 1503 1503 1488 1511 1502 1487 1480 1477 1455 1433 1343 
F 959 1533 1513 1520 1496 1489 1482 1471 1497 1456 1446 1373 
G 977 1148 1133 1111 1110 1126 1151 1136 1122 1127 1110 1159 
H 975 1111 1106 1097 1106 1109 1099 1106 1110 1131 1125 1135 
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APPENDIX 1 Raw Propidium Iodide Data (Continued) 

VALID RUN 2 
February 7, 2013 

READ 1 Concentration [LogM] 
ppDDE 

(Raw Data) blank 10 nM 
DHT VC VC -7.50 -7.00 -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 

A 258 290 256 285 280 274 287 267 275 250 262 280 
B 246 234 253 273 272 272 273 273 275 267 293 270 
C 242 282 285 256 237 251 251 268 249 242 243 245 
D 244 263 278 270 281 257 276 259 268 293 262 232 
E 272 279 286 277 249 260 272 280 263 261 276 277 
F 261 245 275 272 284 276 267 256 268 264 228 257 
G 258 470 535 480 486 499 577 546 530 516 574 661 
H 243 413 472 438 467 460 422 447 409 521 551 683 

READ 2 Concentration [LogM] 
ppDDE 

(Raw Data) blank 10 nM 
DHT VC VC -7.50 -7.00 -6.50 -6.00 -5.50 -5.00 -4.50 -4.00 

A 490 2066 2346 2099 2036 1858 1842 2068 1851 1863 2144 1643 
B 494 1992 2013 2123 2060 1916 2266 2069 2286 2213 2149 1724 
C 503 2069 2151 2180 2194 2096 2025 2196 2241 2241 2146 1920 
D 500 2012 2148 2148 2160 2171 2200 2234 2259 2387 2173 1924 
E 500 2014 2203 2257 2123 2314 2179 2258 2167 2187 2036 1665 
F 491 1922 2129 2175 2089 2181 2199 2275 2221 2138 2118 1754 
G 523 1086 1118 1111 1017 1089 1001 1037 991 944 976 986 
H 471 657 677 688 784 740 734 754 736 748 740 1035 
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APPENDIX 1 Solubility Data 

Valid Run 1 – February 5, 2013 
1 2 3 4 5 6 7 8 9 10 11 12 

A -11.5 -11 -10.5 -10 -9.5 -9 -8.5 -8 
-11.5 -11 -10.5 -10 -9.5 -9 -8.5 -8 
-7.5 -7 -6.5 -6 -5.5 -5 -4.5 -4 
-7.5 -7 -6.5 -6 -5.5 -5 -4.5 -4 
-7.5 -7 -6.5 -6 -5.5 -5 -4.5 -4 
-7.5 -7 -6.5 -6 -5.5 -5 -4.5 -4 

DHT
B 
C Nilutamide 
D 
E ppDDE 
F 
G 
H 

1 2 3 4 5 6 7 8 9 10 11 12
 

A 109 122 117 107 205 175 103 122 
147 187 195 225 236 174 143 132 
170 198 180 159 148 180 149 156 
215 195 245 138 265 202 173 861 
181 174 362 123 227 202 448 5421 
465 171 554 213 190 321 440 5261 

DHT
B 
C Nilutamide 
D 
E ppDDE 
F 
G 
H 
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APPENDIX 1 Solubility Data (Continued) 

Valid Run 1 – February 5, 2013 
1 2 3 4 5 6 7 8 9 10 11 12 

A -6.5 -6 -5.5 -5 -4.5 -4 -3.5 -3 
-6.5 -6 -5.5 -5 -4.5 -4 -3.5 -3 
-6.5 -6 -5.5 -5 -4.5 -4 -3.5 -3 
-6.5 -6 -5.5 -5 -4.5 -4 -3.5 -3 
-6.5 -6 -5.5 -5 -4.5 -4 -3.5 -3 
-6.5 -6 -5.5 -5 -4.5 -4 -3.5 -3 
-6.5 -6 -5.5 -5 -4.5 -4 -3.5 -3 
-6.5 -6 -5.5 -5 -4.5 -4 -3.5 -3 

Ensulizole 
B 
C Avobenzone 
D 
E Homosalate 
F 
G Padimate-O 
H 

1 2 3 4 5 6 7 8 9 10 11 12
 

A 137 143 175 148 172 177 253 415 
165 152 157 156 150 195 160 158 
133 166 112 125 220 6370 17346 18323 
133 113 108 95 251 6140 16898 17912 
113 133 117 138 300 742 386 318 
170 163 179 156 289 582 604 249 
124 140 127 136 297 625 382 273 
124 120 170 118 302 669 422 249 

Ensulizole 
B 
C Avobenzone 
D 
E Homosalate 
F 
G Padimate-O 
H 
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APPENDIX 1 Solubility Data (Continued) 

Valid Run 2 – February 7, 2013 
1 2 3 4 5 6 7 8 9 10 11 12 

A -11.5 -11 -10.5 -10 -9.5 -9 -8.5 -8 
-11.5 -11 -10.5 -10 -9.5 -9 -8.5 -8 
-7.5 -7 -6.5 -6 -5.5 -5 -4.5 -4 
-7.5 -7 -6.5 -6 -5.5 -5 -4.5 -4 
-7.5 -7 -6.5 -6 -5.5 -5 -4.5 -4 
-7.5 -7 -6.5 -6 -5.5 -5 -4.5 -4 

DHT
B 
C Nilutamide 
D 
E ppDDE 
F 
G 
H 

1 2 3 4 5 6 7 8 9 10 11 12
 

A 154 149 184 116 166 117 126 120 
185 124 124 201 220 132 116 115 
126 170 103 121 115 92 104 161 
216 188 124 121 159 115 97 107 
106 95 83 106 153 112 267 5064 
186 95 102 103 94 143 300 4709 

DHT
B 
C Nilutamide 
D 
E ppDDE 
F 
G 
H 
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APPENDIX 1 Solubility Data (Continued) 

Valid Run 2 – February 7, 2013 
1 2 3 4 5 6 7 8 9 10 11 12 

A -6.5 -6 -5.5 -5 -4.5 -4 -3.5 -3 
-6.5 -6 -5.5 -5 -4.5 -4 -3.5 -3 
-6.5 -6 -5.5 -5 -4.5 -4 -3.5 -3 
-6.5 -6 -5.5 -5 -4.5 -4 -3.5 -3 
-6.5 -6 -5.5 -5 -4.5 -4 -3.5 -3 
-6.5 -6 -5.5 -5 -4.5 -4 -3.5 -3 
-6.5 -6 -5.5 -5 -4.5 -4 -3.5 -3 
-6.5 -6 -5.5 -5 -4.5 -4 -3.5 -3 

Ensulizole 
B 
C Avobenzone 
D 
E Homosalate 
F 
G Padimate-O 
H 

1 2 3 4 5 6 7 8 9 10 11 12
 

A 109 103 138 109 149 350 339 490 
139 122 93 122 86 253 543 189 
113 112 108 115 220 7039 18642 19685 
*14797 106 105 105 234 6882 18736 19518 
123 132 106 115 255 1530 882 7237 
102 109 114 119 256 1492 530 259 
105 100 101 130 321 1105 526 258 
92 92 135 100 330 1125 872 356 

Ensulizole 
B 
C Avobenzone 
D 
E Homosalate 
F 
G Padimate-O 
H 

*bubble 
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